LEUKOTRI ENE B4 | NHI BI TORS The invention is directed to conpounds of formula
| : HO O or pharnaceutically acceptable salts thereof. These conpounds

i nhi bit thewatoes@edohon of | eukotriene B4 (LTB4) pro-i pddewmomivensy |1 pid
medi ator binding to BLT-1 and BLT-2 5 reﬁeptors resulting in anelioration
of di-sease states resulting from excessive inflamatory response, such as,
for exanple, severe asthma and chronic obstructive pul nonary di sease
(COPD). All docunents cited or relied upon bel ow are expressly incorporated
herein by reference. 10 LTB4 is a potent pro-inflammtory |ipid nediator
derived from arachidonic acid through the 5-1ipoxygenase signaling pathway.

LTB4 is produced by multiple cell types such as_neutrophils, nonocytes,
macr ophases, keratinocytes, I¢¥§¥§§§ﬁ5§§§ﬁﬁxﬁgggggélIs. It functions as a
chenpattractant and as an activator of neutrophil cells. It has been shown
15 that LTBa &ff. | £S; i goni sm of O-protein coupled
receptors BLT?%”gﬁ%E%t%?Eaﬁ%ﬁg%gﬁggﬁgﬁgﬁ%gﬁmﬁeukotricnes and Essenti al
Fatty Acids 69, 2003, 123-134.) LTB4 is considered to be an inportant

medi ator of acute and chromig i nflammatory €| seases. Increased | evels of
LTB4 have been detected i , nts with 20 severe asthma and
COPD. Thus, it is anti @&patédth 9 T Vel C8r of the action of
LTB4 and BLT-1 and -2 would provide effective therapyyfor the treatnent of
i nfl ammatory conditions such as asthma and CQPD. A need exists in the
art for LTB4 inhibitors that have efficacy,dox,the treatnent of 25 diseases
such as COPD. In a first aspect, there is provided a coﬁﬁound of formul a

(1) wher ei n: or pharmaceutically acceptable salts thereof. These compounds inhibit the interaction of
leukotriene B4 (LTB.) pro-inflammatory lipid mediator binding to BLT-1 and BLT-2

5 receptors resulting in amelioration of disease states resuliing from excessive
inflammatory response, such as, for example, severe asthma and chronic obstructive

pulmonary disease (COPD).

All documents cited or relied upon below are expressly mcorporated herein by reference.
14

LTB is a potent pro-inflammatory lipid mediator dertved from arachidonic acid through

the 5-lipoxygenase signaling pathway. LTBs 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
15 that LTB4 effects its action through the agomism of G-protein coupled receptors BLT-1

and BLT-2. (Prostaglandins, Leukotrienes and Essential Fatty Acids 69, 2003, 123-134)

L TB4 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

20 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 L.TB, inhibitors that have efficacy for the treatment of
25 diseases such as COPD.



5 Rl and R2, independently of each other, are -hal ogen, -benzo[1, 3]dioxole,
unsubstituted or nono- or bi-substituted with hal ogen,

-2, 3-di hydro-benzo[ 1, 4] di oxi ne, unsubstituted or nono- or bi-substituted

wi th hal ogen, 10-3, 4-di hydro-2H benzo[ b] [,1, 4] di oxepi ne, unsubstituted or
nono- or bi- substituted with hal ogen, -nonocyclic 5- or 6-nenbered aryl or.
nonocyclic 5- or 6-nmenbered hetero aryl, unsubstituted or substituted with
one to four i t | : f onsi sting of hal ogen,

| ower aIkyI,%ﬁgﬁ%&F%ﬁg?%?Es??&%gggéﬁggb%ggfg%%g@(ﬁydroxy, am no | ower al kyl
and -0CF3; -bicyclic 8- torl2-nmenbered heteroaryl, unsubstituted or
substituted with one to four substituents selected fromthe group

consi sting of hal ogen, | o@ al kyl, hal ol ¢ al kyl , carboxy, al koxy,

hydr oxy, ami nol ower al kyl—apd-~s. - BCEs+ 20 %154 oﬁi\ﬁkaFDHN, unsubstituted or
substituted with | ower alkyl; "ad ais a single bond dr an al kynyl bond, and
pharmaceutically acceptable salts thereof. ~Ra In a $econd aspect, there is
provi ded a pharmaceutical conposition, conprising a therapeutically

ef fective amount of a conmpound according ti® foPnula | or @, pharmaceutically
acceptabl e salt thereof and a pharnaceutically acceptable carrier.

In a third aspP¥&¥™ there is provided the use of a conpound as defined above
for the prepagahten itfepedbREigarmpthef,afe the treatment of di seases sel ected
from asthma or chronic, obstructive pul nonary di sease. In an enbodi nent,
there is provided a HePESY of treating an inflammtory di sease or di sorder,
conprising the step &knaN]ticsdl€unfi@stiuted oBmeno- or bi-substituted with halogen,

-2,3-dihydro-benzo[ 1 ,4]dioxine, unsubstituted or mono- or bi-substituted

with halogen,
10 -3,4-dihydro-2H-benzo[b][ 1,4]dioxepine, unsubstituted or mono- or bi-
substituted with halogen,
-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 atkyl, haloloweralkyl, carboxy,
15 alkoxy, hydroxy, aminoloweralky! and ~OCF;,
~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 -

0CF3; .
20 X 18 0, C, §, or N, unsubstituted or substituted with lower alkyl; and
a is a single bond or an alkynyl bond,

and pharmaceutically acceptable salts thereof.



t herapeutically effective anount of a conpound according to fornula Ito a
patient in need thereof The present invention pertains to
inhibitors of LTB4. In a preferred enbodi ment, the invention provides for
pharmaceuti cal conpounds of the formula I: 5HO 0 as wel |l as
pharmaceutical ly acceptable salts thereof; that are useful as inhibitors of
LTB4. In certain enbodi nents of fornula I, 121 and R2, independently
of each other, are benzo[1l, 3]di oxole, 2, 3- dlhydro benzo[ 1, 4] di oxi ne or

3, 4-di hydr o- 2Hbe d Xis 0, C, S, or N, unsubstituted
or substituted mp%ﬁg$%£§wé&%f&%igkgﬁﬂﬁégerta|n enbodi nents of fornula I, Rl
and R2, iphdeperdeéct ympbsitas Iqomphsng a regaflenoyadlyi affe8tive zoncl@t néarber ed
heteroaryl uns bstu%uted or #bstlguted %gtﬂ one 1f ti.tuents

sel ect od PIBRIENEGIET o BREREH OF g PBRTHEFUINY FREPleF RYRTGIE fover al ky!
carboxy, sbk@butiNIrQXpiabiingéover al kyl and -0CF3 and X is 0, C S or N
15 unsubstituted or "substituted with | ower alk In certain

enbodi ments of fdnmuthiad psper there b erpadet, (B vt @iyxftW@ﬂPOliﬂd as defined above

2, 3-di hy ne,

[ srmnocygrloﬁ)lggize%Lujmélll O é)}r‘%&()eraerg'{ é?%}ﬁﬁ%{rr%%{gé)sgﬁs Q%é%[ela eh(]?o{g er egr'
heteroaryﬁuxmnﬁubsﬁnkmmEManuhuhﬁi|tuted with one to four substituents
selected fromth con al ogen, .|l ower al kyl, 20

hal ol ower al kyl , n b ey dl%"l“zé}%?i}e & %i Qam“@ﬁ%‘ fbl oweral kyl and -0CF3; and X
is 0, C tizatifg alNinflafnsiyi dzwaﬁdoraﬁs@ﬂ!éi&tdnﬁpﬁﬁcg tive blep lobwinindtéig a | n
certain enbodinents of fornmula I, RL is benzo[1, 3]dioxole, 2,3-dihydro-
benzo[ 1, 4] di oxi ne or 3, 4-di hydro-2H benzo[b][1, 4] di oxepine, R2 is bicyclic
8- to 12- nenbered heteroaryl, unsubstituted or substituted with one to
four substituents selected 25 fromthe group consisting of hal ogen, | ower
al kyl, hal ol oweral kyl , carboxy, al koxy, hydroxy, am nol oweral kyl and -O0CF3;
and Xis 0, C, S, or N, unsubstituted or substituted with | ower alkyl.

In certain enbodinents of formula I, RlL and/or R2 is benzo[ 1, 31di oxol e,
2, 3- di hydro-benzo[ 1, 4] di oxi ne or 3, 4-di hydro-2H benzo[ b] [ 1, 4] di oxepi ne.
30l n certain enbodinents of formula |, the bicyclic 8- to 12-nenbered

het eroaryl is 5-indolyl or 5-quinolinyl.



WO 2009/ 024492PCT/ EP2008/ 060511 - 4 - In certain enbodi nents of
formula I, RI and R2, independently of each other, are nonocyclic 5- or

6- menber ed ayyiopoapppbstituted or substituted with oneptfrbosfossubstituents
selected fromthe group consisting of halpopgen, |ower alkyl, halo

| oweral | cyl, carboxy, allwxy, hydroxy, am nol ower al kyl and --0CF3, and X is

0, C S or u l, In
certain enbogghﬁlé%%ﬁ%ﬂ %?%ért#%%qm& 0%13%3&?55%23,% |}rﬂl\f8é%eéﬁ%\§1ﬁﬂt§ ‘%% Jleé%llélh ot her,
are nonocycl i eee8thersef.6- menber ed heteroaryl, unsubstituted or substituted
with one to four subsfi ﬁﬂé&%ﬁv&ﬁ&@&%ﬂs for iﬁlﬁbftd?@oigf’l%pirpé)ﬁ%fm%d ng of

hal ogen, | ower al kyl, hal ol oweral Kyl , carboxy, al koxy, iﬂfy r oxy
am nol ower al k§nbosieent. lepavengeprovides foy pharmageitigy! camporgd laPofgmtlm ed or

substituted with | ower al kyk;, In certain enbodinents of formula I, Rl
i's nonocyclic 5- or 6-rrenbeed aryl, unsubstituted or substituted with one
to four substituents sel ec fromthe gr consi sting of hal ogen, |ower

al kyl', hal ol oweral kyl , garbeXyya tower al kyl and - O0CF3,
R2 is nmonocyclic 5- or 6- menber ed het eroary , 15 unsybstituted or
substituted with one to four substituents sehected fromthe group

consi sting of hal ogen, |ower alkyl, haloloweral kyl, carboxy, alkoxy,

hydr oxy, arfi nol oweral kyl and OCF3, and Xis 0, C, S, or N) unsubstituted or

substituted Mst&bulafa\yﬁalma&ew&au ladlcﬁ%l& @dltﬁtl@fé@@@laﬂ@r@h&f@%g henmkarltBR s
nonocyclic 5- or 6-nenbered 8 §%§2¥% unsubst it ut edﬁgr substltut ed
T

with one to four slﬁﬁ‘érfdfl’cetﬁ}@?l’?fhém%loé Pt Re myeernperels RE past Piig
hal ogen, | owebenab[kBldioxdoal phqm@ﬂralﬂéyio{l gaikay vy 3,akig@xyH-hydr oxy, am no

o tnst Tt egﬁnaﬁﬁ?'élsi@%n% B RBEG & v e af s o rary B i Prgns U e

consi sti ng:cof alkgl ogen, | ower al kyl, hal ol ower al kyI car boxy al koxy,

hydr oxy, am nol ower al S,...0r nsubstituted
or substituted V\nmﬁﬁ c‘fr@/n emq)o?ﬁmfﬁb O?formdldf g}‘r‘im% di O%defﬂﬂy O]f ijfcorQ miracl, R

and/or R2 is pheiyR-to 12_memblen:dd:amtoanyh ueyrbg diteertssbsofutddovitiudna td fouRl and/ or
2 1S Pyri di NGsBidnd L ALBL RO iR 8&%1:11;%5'{&?0%&?'1&&Hﬂ@?hi@%&aﬁﬂg forml a

I, Xis or oodt e ‘term nof ogy enp

herein |s for waymﬂmméwd@ﬁyadé@@ﬂq“@rwlp@f@@ixlﬂa@iXeﬁﬁo@ﬁmnﬁs and |s not

intended tg b@ns{lyjsm&édq)gsuﬁ%{c@g&hlﬁlcgmgﬂgh any net hods, devices and
materials simlar or equivalent to tho descri bed here| n can be used in

the practice or td8efHg m@w&niw@@ml@ﬁRitiﬁhﬁnmiéﬁmxe@ hetheds; devices
and mat eri al spadb6] 1 BAAW6GRSE B14Efdro-2H Berzo[b][ 1,4]dioxepine, R; ismonocyelic 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,

20 haloloweralkyl, carboxy, alkoxy, hydroxy, aminoloweralkyl and -OCF;; and X is O, C,
S, or N, unsubstituted or substituted with lower alkyl.

In certain embodiments of fornmla 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

25  from the group consisting of halogen, lower alkyl, haloloweralkyl, carboxy, alkoxy,
hydroxy, aminoloweralkyl and —~OCF;; and X 15 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]f 1,4]dioxepine.

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

5-indoiyl or 5-quinolinyl.



As used herein, the term"aryl" means, for exanple, a nonocyclic or

bi cyclic, substituted or unsubstituted carbocyclic aromatic group. Exanples
of aryl growasaesghenyl, naphthyl and the like. As usefemesiesidir the term
"aIkyI" means, for exanple, a branched ogAunbranched, 5 cyclic (e.qg.,
"cycl oal kyl ") or acyclic, saturated or Uheaturated (e.g. al kenyl or

al kynyl) hydrocar t ed.

Where cyclic, thqu}iéﬁﬂh&ﬁhﬁ%?%gg%e erd ?h%%ﬁgxﬂgnggéggéég%gbly C5

to Cl O nore prwkediaht 9r €en r@?ﬂl”ylvwrerleheréeﬁ@r pubstituiee wath Ryd ©odewsup i s
preferably Clgb0ifchQsclPREESHN Bl @FAD |c¥nr>gmé[6}“ h%gem\n%r R }%ﬁcﬁm&alﬁﬁt hyl,

et hyl, propyl (n-propyl or isopropyl) but 1 sobutyl, sec- 10
butyl or tert§8oy-BosY ) hydioxy aping O“rerar%rl@rrﬂh Fh* a%llyp §n% of Sopent yl), nore
pFEferab|y5nﬂhmﬂqﬁd&jd%&ﬁmﬁ@daﬂﬂkﬁ&fﬁk d therefore that the two_ "al kyl"

as used herein includes aIk %brggche or unbranched), substituted al kyl

(branched or unbré%@ﬁ@ﬂ¥m18 Brant e dnbR= drippaictes a) cackoiBbes #€ ut ed
al kenyl (br anghedyok suabi-asshee) hetaad ) nyxlmut’gd@rhazrmdaeﬁbserutdd &kﬁh@a@ﬁeﬁﬁl&r,

substituted al ed or unbran trtuted
cyetoal kyl - cyENEpieSRERE Gh uR erlP SR RT B Shar a1 Sy R i

substi t ut ed cgacﬂo@ﬁlaﬂd@my,lhydmmusmdldmraﬁrqumdt»rmm emhX I Gwer S, a>IrINyI means, for
exanpl e, a br K h c (e.g., "cycloloweral kyl™) or
acyclic, satu‘rij}}rag@ma&e(a rg@%F%%8 %gk?%ygkﬂlkenyl or al kynyl) hydrocar byl

radi cal wherein saieergjoinitodimsue of @ity I guporiosydi8 5- @4, mA0bgs, ar®6, C7, Cs,
gﬁkglr g'r gupprﬁrsersararex of Spsiithea R ofdla Wur %%ﬁﬂ%ﬂs el ;ﬁﬂmﬁﬁa oty g's' ¢ gouer
as, for exanpﬁeﬂﬁﬁﬁﬁﬁyﬂﬂge{hvmﬁﬂﬁiéﬁbe@Wﬂﬁr@ﬁ?ﬁm@ﬁm¢%©bﬂbpvl)’or but yl
(n-butyl, Secarﬁ%lbf\lverailé%ﬂt«@tf@li{ Es%c;nbé’fc}{c bLgr%Lﬂlemﬂcrcd%Jcroaﬁﬂ appreci ated
therefore that the term"lower al kyl" as used herein includes |ower alkyl

(branched br WﬁﬂﬁHWEHQH?m“WBWéﬁ“ﬁP%ﬁﬁfﬁ“éﬁﬁ%ﬁ@ﬁ%ﬂ*ﬁwdﬁﬁﬁﬁ%ﬁ%ﬁ@ﬁ) 25 | ower
al kynyl (br an@hgglr@rofuﬂ@geanahe@kyr %meloareramwrsalb&w alké¥Chwrdsguer al kenyl and

ingubst 1 tut ect g =hses P dnt XindrC Sp e Gesbliely! nBSdel ianpl e, |

to 4 substltubwh&mgﬂesent preferably 1 substituent. Substltuents may
i ncl ude, for exanql car 8@ cont aryl,

ér%a; 1mcat o?,” ern qg{ﬂ{l 1 > os ucg1h Sagl alfer d ]

arylallcyl (e.g. SubSEtTF8TSAE LRSInE LTy dt BASHESyT o SUBLY Ut ed and
unsubstltumedmmmmmﬂhyﬁmnaw&g@mmwﬁgmsdaﬂmohabéQEHMEUNmmunhm@d@pmups such as
hal oal kyl I I ,as al cohol s
Cor o Ty oy RSO TR oo U BRI EROALT 8o BURS, BARRCS Roxy.
aryl oxy, aIko%y@@&vwﬁ&ﬁkyﬁoQﬁﬁiByhymmaﬂ&bﬁ§de§4@em§ﬂﬁ@aﬁbm%éﬁdeh?de)
ketones (e.g.g@lkubeRRPONNKL rou3%b@rhtl&wtscs%fe&@@Mbﬁkr@/émﬁmlﬁﬁg Q%YJgen

aryl al kyl car bonyl arycarbonylalkyl), acids (e.g
2009/ 024492 PCrYeERSotdrbbos1akyl. carboxy akpex hydrexr pawgarripkyl andcPEFg@di vat i ves

such as esiergi{®,@.s, aﬂﬂrqzﬁyﬁﬁﬁtbemwsub@ﬁ&wmarom&ﬁl kyl', al kyl carbonyl oxy,
alkylearbonyloxya am d

am noca 0o- Oor
di - al kyl ami nocar bﬁﬁwﬁaiwmge&reaﬁ?rlar%|R,1 aﬁfébrwo%drp henyl.

di al kyl am nocar bo my balakydmboaimeha i peaas Dy vhd/or £AS Paiaicesritdige or
alkoxycarbony nb 5 arl oxycar bonyl am no, am nocar bonyl oxy, nono-or
di - al kyl ani no@EPEBHRY| oxy,

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

30 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.



aryl am nocar bonyl oxy) and ureas (e.g. nono- or di- al kylam nocarbonyl am no
or aryl am nocarbonyl am no); nitrogen-containing groups such as amines (e.g.
am no, nonowmiowtizz4@t Kyl am no, am noal kyl, nono- or dis@ksh@mieanal kyl ),
azides, nitrites (e.g. cyano, cyanoal kyl)_, nitro; sulfur-containing groups
such as thiols, thioethers, sulfoxides 1(? ‘and sul fones (e.g. alkylthio,

al kyl sul finyl, al kyl s

al kyl sul f onyl al kyli%u%ak{%%he tw%hﬁ%%% l%Jae?{?/ F a!olﬁnéqogwltg%‘ﬁ?%g? kyl

aryl sul f nayl aﬂukgiItutefhcrflel@letf‘f@tﬁ@P?é dey¢lic.arogitic Brsupr Btﬂ}ﬂa)lqu@fgW ipaps ent ai ni ng
one or nore, pLej el{agﬁh)ylagglgmhggt eroatom (e.g. thienyl, fur anyl, pyrrolyl,
i m dazol yl, yrazol i hi azol yl, 1sothiazolyl, oxazolyl, oxadi azol yl,

t hi adi azol ylI , azi ﬁswﬁme@aﬂ@twfw W megnsy for e ﬁyrancw OF B1braaghed,

i m dazlol i dlsnyI, clid (@gda@ﬁldaﬂk[y/i”} oty %@@aﬂaﬁﬂtd&@r mgtdﬁltreg@mgrmdﬂzwm By I an?/l
pyrony pyri a rida |per| exa |ny
pi perazi nyl , ?%F%Pfg%/ ?'Rj. I%Pﬁpﬁﬁéiﬁﬁf‘ﬁ’wtgw% ‘Itlsi’?léﬁyl resEhEn ‘Bf‘ Hanyl
i ndol y1, oxyi gee lybnefelu&:@ ogelay, moreqﬂaa@blylcﬁ td @Q%cbr@ﬁefera]ﬁ}azs&b glol yl

b I I I
napnt b1 di myt VEGE RSl i SRR B QY €36 Byt rAf) BEn B nyl

qui Boral i gyl preﬂe;abhmﬁcyﬂyl ediyt, prrepln;prapg b hisopropply.l butyp hi-hedlaizdboyd, send I
carbolin S ogen, | ower
alkyl, hai ki Bk a‘fﬁ:ﬁﬂ%m@%& %e%yinlé’%%%r# ﬁtﬁ% Lol ot b J%%?IY or L OCR3.
The | ower al kgpkthyr éiwpg bm&pr@@t@uw@fmtemiwedwwmu‘ngmb@s iedhed iphwter abl y
unsubst i t ut ed, ]I(Mﬁ]%hé%%%%&hﬁh@ﬂ s %ﬁ%gc} Wi (onBRAE! A | Qfengrcanpl e, |

to 3 25 substltutents present era stltuent

"het er ocycl yif rarﬂ@?@éuosmtbéanah@ét‘%ab%atueqé a&ﬁﬂ}ﬁé@f@n@emwbrm@@@da@mybr 6-

nmenbered ri nguwhbich o?é’z{bré}l@ﬁ@a 'sﬁ@u&%,aw (IS%Encth:[ SQnBlaAXBIS8lReAed from
ni trogen, oxygen. and/or sul het erocycl yl” rings” i ncl ude

pi peri di nyls, ~ popEvebeRippl <y1a&>@51aI#§lIyl SBWPW CéIFlﬁ‘i}I‘canW%% vrgieps | |

[ hm dazloI :j_nyl i*'”wtaaﬁ@bb%ﬁyl’ ova(r)]I [ (Cjil nyl , I 30 i soxazgl [ d:jny!c rrFr phol i nyl,
t hi azolidinyl, isothi 1 di_ny i adj, azol y [ rof ury
tetrahydrofitryl, AU Eﬁfﬂ/l‘@ﬁ?@ Cfvéetrft%ﬁlyafci’fb“yg’ %mplcaﬁg PHCOADr phol i nyl .
The term hetmrbmacheﬁ ‘cyclad (ene “orcloldwe bl bﬁﬁdy@llib Wtﬁrhte@bhelsatgat@m(mg means a
monocycl ic or P of. ah<c ﬁgldgoacarb‘y\éaécatl %th%r?m sa1|8%¥|c 110(?0 WL aﬁvft %tpax St one

aromatic rlngc St oa eé’tedfrom
N, 0, and 3, f:hé‘c,rfén@d ﬁ»mﬁxa@raﬁnd@y &t GlagCsbed wrg%C:snd@f‘rere@Tsatd\mydlm Agvecar bon

atons of the 4 | group.
The heteroary % Ogglsyeéc |beof %g{slgr%?%%rab[ &t 1 Etg’te in epeﬁ%ﬁﬁ%’l y with
one, two, threehyycthduromsdbsrorienseroptier dutabinypubhecobutylweobyivbet i t uent s

such as, for @ﬁ@mﬁ) I‘I@Ivﬁ%r& @MQE@%&}.‘mfoﬁlthﬁ tRd t'@ﬁll“lmbﬁ’ld@{ypldg w@l¥lein CL_6
al koxy, Cl1_6 alk finyl al kyl t hi o, am no,

yl
amino Cl.6 al Iaylpgeséow‘% ﬁ%y?/(émnmed §nﬁ@f@ﬁfﬁéb@“§ﬁﬁlh@1yab@ﬂahw unhﬁm@ cyan,

acyl, car bamoplver IIBAQF(bARCHEH oS uidsdnt e}, @%E@Mﬁﬂ{yﬁ AORIRNRYY1 aFPARL OF
di - substl tuted a no car bonyl, am nocarbonyl Cl oxy nono- or
di - subst i t ut eQVERS S car bonyl - C1. 6 al koxy, hydroxy- Cl145 al kyl, carboxyl,

Cl- 6 al koxy car bonyik alkgirant a@I grﬁulﬁﬂ mw,summwd@aamhbﬁﬁn@i aI/IIew(y,

Al koxy 10 anc BSPHBk T CUE B S arBRabicy FaTSTeh POy L 6
al kyl, halo Céhbﬁztradnkﬁubstfﬁxdntg—rﬁayahdhmey&r ﬁhn@lca&d{@dnmcsuﬂaﬁzmg)gimupﬁucﬁasal kyI

%6 al il stbstrTur e BB AT Rl S S e O bt o
am no- Q6 al kyIlmu’rmlm@d@e@yk)yﬂlakaabstpmﬁ m@dloam~¢mna@ﬂ@g aDWIsuchmsmloalksdar banoyl ,

mono- % di - SRSt BRHIH Y985 SRR croddY SRR a1cFbE @k Myhroxfiar boxyl, C1_6
Y hydroxyalkyl, aryi(hydroxylalkyl), ethers (e.g. alkoxy, aryloxy, alkoxyalkyl,

aryloxyalkyl}, aldehydes {e.p. carboxaldehyde), ketones (e.g. alkylcarbonyl,
35 alkylcarbonylalkyl, arylcarbonyl, arylalkylcarbonyl, arycarbonylalkyl), acids (e.g.



15 carbonyl and cyano. Preferably, said heteroaryl group is substituted
wi t h hal ogen, |ower al kyl, hal ol oweral kyl, carboxy, alkoxy, hydroxy,

am nol ower alkwkytoo9sz4492 OCF3. As used herein, the terpgpalshensyl’ neans,
for exanple, alkyl-0- and "al koyl" neans,_ for exanple, alkyl-CO. Al koxy
substi t uent groups or al koxy-contai ni ng substituent groups may be
substituted b r used her ei n,
the term ~hal aosne OBy, Rl ErphnELEn B il QiR R, 15T nat

unl ess ot her wilkexysarbanaly kvl el igarhenyipxa) 4ﬂ<yﬂceth0nﬁatse@fehsamld68é€ gf | uori ne,

chi orine, - br OffgartBdl, ikl BEgi-oAS1HFRL Gl hinacREEHIMOL Gnd ARG 3l Kyl
means any | ower al kyl group wheréin all of ‘the hydrogenis of the |ower alkyl
group are subetrltratl%ﬂ@rwlr P Helerimegerpany by carbapglsy (cteh alkppvesbenygnino,

per f1 uoro- Iromerox@takabh 1%eupsn1§dcenbotﬁrxyemrmtm-a& lafnidobdrby @Rt hyl
pent af | uor oet h%/’ and %afl ugr opro sgﬁ)& erein, the term

"phar maceut i cVR{IgEE BY)éng yieps er%e’é‘ﬁ%" 8&5‘ rfﬁﬁeefhorn@arw Y4ccept abl e
Sﬂ.| t of the Ciﬁ'}?‘ﬁ@tﬂﬂﬁhrﬁfny{)alﬁﬁrm)ﬂ ratrdgd)- corﬁﬁlluhgé RS sb% RALRRE . fgﬂ_&q@m
phar maceuti ca e non- t pxi ¢ aci as i nc] udi.n organi c
e or gani ¢ abPis LT RRuE. Mon ol phar DA R ol st O b
benzenesul f oncya;to 3@anbeh3zl})ma;o odfrphotstitd gniye,sudi & thiels, t;ﬁbéamtesmlfoﬁc@m c, .
di chl oroac%f o g{ll?(g]nl ﬁeg Llﬂﬂ‘fhd %tky@ulﬁﬁﬁmlgytsu%]fn%‘ytaaﬁ} }ﬁiagqqqpurr c, hydrobrom_ c,

hydrochloric, I'se t, nethancsul fonic,
mucic, nitri Cdlkﬁ&éfﬁﬂydﬁﬂcypa&ﬁﬂ wifoméﬂkidtfhﬁﬁmc arypHimphoysbidonys ugdiieillyl, sul furi c,
tartaric, oxa P I eferred
are fumaric, }F]r&gulf’ {"Lgyrk:ﬁgﬂgﬁféaélglg%lgr?tﬁ%get&ﬁgyc %%Supg Cgfs%ﬁé r?rﬁ%:&%}sogff uric and
- 8 - net hanesrat‘efaéw%w eteteaﬁstom&eﬁvem @rwé@ysaim anigrelvhdarazdlklal i et al

(e.g. sodium thlih%@ls%btﬂﬁloiyl%iﬁ%l#/lngxaﬁﬁ%lﬂ ﬂ%ﬁﬁ&olﬁeazgtduﬁﬁlagétidmyi nmagnesi um
and al um num salts harmaceuti cal |y

accept abl e”es?%‘fosldlflﬁlei”é@lhnﬂ mmira?rrﬂé%uefdeaqlwl %&@Bf{%ﬂ} @tfe@fh@f‘%anyheans t hat
conpounds of gerst, @broﬁﬂr rwtdat ﬁﬁ)znﬁﬁ&,}@yh@azd@[ |p’i{)@1tzd}iﬁﬁxa@1§rd1{)hie yii onal groups
compounds | n WIS LS o Gt T GHEB S Qﬁ%%%éﬁr@@ﬁygwggf cal Fy "
accept abl e anﬁkyﬁfelbarb@doirﬂa]lyl mdh@h)_,rthed(etsyler aﬂﬁrdbwabbﬁzepyra@uehumtnyt

T Te 3k ISR, SO BRI Y oot
conpounds Bf gserciepsaidylﬁ bcmmaamﬂ ;tumcsqalmyll ahromntlmrmwbsb@mmnyi | abil e
esters, whi Ch%rﬁmazﬁ@mta'csb&t | QUIGLIY LREPALED (SATRAUNIS ffoogener

fornula(l) VIVOo, are wt e scop I nventi on.

detail, for ek@afﬁipaﬂefl ltah@“p“h%lﬂrirﬁe@gtm e&bryyhn’s@m emisgpeeglikgle -©6ipounds of 15
formila I, wherei ﬁrh%1c9xcr@kﬂyﬁém&dgbé&tﬂqﬁ&@d&%ﬁ?o‘&t%ﬂe&';@Qcmtﬁ?a”m es of such

esters are fornmate, acetate, propionate, butyrate |sobuty e. val erate,
2- et hyl but yr #sabstiuiegy hereapbstupier. mcﬁ‘uiiﬁetcrf*}lrérﬂf@rd‘ée@tfatleto 3Conpounds  of

formul a | gangdgaﬁ@c@g@c@m PRESBSY IBItEde carbon atons and can exist i 20
the form of opti C%‘f“i pur e enam mxtg f enantionmers such as,
for exanpl e, racenaf&&m EEPOLP] yfegftr*%aarﬂé@te "cii‘ﬁ‘tgydr?é‘ii’smtefirtsx‘t"l?r es of

di ast er eoi soneESbereli @gveich0das Gdifﬁiﬁr[sﬁ of A 6RNBRItRSe AbmiMicdcttt @S mafitrogen,

di astereoi soneric r ica éylactr v ifiorms caﬂgbe obt ai ned for

exanpl e by reSbFth t“gF "ot pft“ﬁ@"?‘&%%ﬁ%*’é?“’" ALGHRETHS P YRV haDFesigys
asymet ri ¢ chsmpaylognaphiyyl( sheoiditgginagdiayling, tilidazoditinylabxsadgiaryhent s or

30 isoxazolidinyl, morpholinyl, thiazolidinyl, isothiazolidinyl, thiadiazolylidinyl,

dihydrofuryi, tetrahydrofuryl, dihydropyranyl, tetrahydropyranyl, and thiomorpholinyl.
The term "heteroaryl”, alone or in combination with other groups, means a

monocyclic or bicyclic radical of 5 to 12 ring atoms having at least one aromatic ring -

containing one, two, or three ring heteroatoms selected from N, O, and S, the remaining

35 ring atoms being C, One or two ring carbon atoms of the heteroaryl group may be



25 eluant). The invention enbraces all of these forns. It will be
appreci ated, that the conpounds of general formula! in this invention may

be deri vati asheadiozfiesmct i onal groups to provi de deri vat pyese2ofdioclziar e
capabl e of conversion back to the parent 7corrpound in vivo. Physiologically
acceptabl e and nmetabolically | abile 30 derivatives, which are capable of

product ng t he, Rt antinc Ak, of 1eaneak, gﬁfug'dhs%nbdd%bwe\@ayas”ee al so wi t hin

t he scope of this inventio conmpoun e pr esent I'nvention can be
prepared by afWstéwpdamrewisally wihers, tvQuibregior &up pbsidsaiss PicBrabsyme kekiozi ng

these conpou nﬁ%btﬁﬁcﬁtsgﬁ&‘@s Ct@pcxaﬁlplfe hﬁlo@(@ 'E’E’Jlr@% C\??d@ NGIAE |, 6Ya:§ky‘13 V%QO unds  of

formul a! can be prepared accor Schenes describ

2009/ 024492Pﬁ%ﬁﬁ@/iﬁh@%filiﬂb%rﬁgﬁ?ﬂ ‘PH@YQ Sus elkEithiy. apie, %ﬂtna? Ffmﬂkﬂat erials

for these raeal%mdmsdla;mualk@mnﬁﬁﬁ@mJng,qi it Bﬁxﬂ@ alylﬁcalwuamoyllﬂgﬂ;ﬂolbrm- 0I IAI -
R L e i i i e N T o e b e e e rp

dR . 11-1111 w’ﬁﬁﬂutsd PR CBIHOGHRYY L CBHP aqrﬁéaibwwl APRiCEDP]bent i on can be

synt hesi zed anmaasadrbagyit(gé tlhexyf mbhcs)wr ﬂgsugﬁiﬁﬁécazhmﬁymrmgrl C, 8dlkavegi es as
shown in Sch condg sation of
u

1.
The Tragrent 3o (2 SL AR S Rk SR, Rl RO G RIRERT  1 c
prot ected as @kakyr m@yclpkﬁmlamm;y,lcam&omwmyz ﬁr@stﬂe:rxa,bda;baa]syaclma}kemhyl

10 and carboxyl C, s alkoxy, preferably halogen, hydroxy, Cie alkyl, halo C) 5 alkyl, Cy
allkoxy, Cis alkyl sulfonyl, C; ¢ alkyl sulfinyl, Cy 5 alkylthio, amino, mono-Cy alkyl
substituted amino, di-C, ¢ alkyl substituted amino, amino C, ¢ alkyl, mono-C, ¢ alkyi
substituted amino-C ¢ alkyl, di-C; s alkyl substituted amino-C;¢ alkyl, nitro, carbamoyl,
mono- or di-substituted amino-carbonyl, hydroxy- C; s alkyl, carboxyl, C,.6 alkoxy

15 carbonyl and cyano. Preferably, said heteroaryl group is substituted with halogen, lower
alkyl, haloloweralkyl, carboxy, atkoxy, hydroxy, aminoloweralkyl or ~OCFs.

As used herein, the term “alkoxy™ means, for example, alkyl-O- and “alkovl”
means, for example, alkyl-CO-, Alkoxy substituent groups or alkoxy-containing
substituent groups may be substituted by, for example, one or more alkyl groups.

20 As used herein, the term “halogen” is used interchangeably with the word "halo”
and, unicss otherwise stated, designates all four halogens, i.e. fluorine, chlorine, bromine,
and iodine. As used herein, “perfluoro-lower alkyl” means any lower alkyl group
wherein all of the hydrogens of the lower alkyl group are substituted or replaced by
fluoro. Among the preferred perfluoro-lower alkyl groups are, for example,

25 trifluoromethyl, pentafluoroethyl and heptafluoropropyl.

As used herein, the term “pharmaceutically acceptable salt” means any
pharmaceutically acceptable salt of the compound of formula (I). Salts may be prepared
from pharmaceutically acceptable non-toxic acids and bases inchiding inorganic and
organic acids and bases. Such acids include, for example, acetic, benzenesulfonic,

30 benzoic, camphorsulfonic, citric, ethenesulfonic, dichloroacetic, formic, fumaric,
gluconic, ghitamic, hippuric, hydrobromic, hydrochloric, isethionic, lactic, mafeic, malic,
mandelic, methanesulfonic, mucic, nitric, oxalic, pamoic, pantothenic, phosphoric,
succinie, sulfuric, tartaric, oxalic, p-toluenesulfonic and the like. Particularly preferred

are fumaric, hydrochloric, hydrobromic, phosphoric, succinic, sulfuric and



ester (RL = ethyl), and E is a Leaving group, such as a hal ogen or ntsytate
with the in fragnent 2 wherein Dis a nucicophile such as a hydroxyl or

sul i hydryl gvowepeaznger standard conditi ons enpl oyed forct/imeomlokysiiat i on of
phenols with primary halides or nesyl at es,_ For compounds 1 in which X is
sul fur, then E as sulfur reacts with D as a |leaving group is al so possible
to assembl e tALGkstohlGLHL SeotHICHAONAL ORAURR.Y RRLRSENLEA-DY Symbol s A
and B can be together or i|ndependently halogen, nitro, and 15 ami no and can
be toget her opolgspidapakdistckih metahsfzor AR agheumpysakef ore or after
coupling to 3 according to chem stry described in this invention.

A synthesis 3 for E = Br. and RL = Et has been described in Bjoorganic &
Medi ci nal Chet ni st4oPeetds gf Lrpulgbinyludgphrmaceyisalty apcepiblaificRd ey i3 for E =
gr hal’ld 2Rl= SEE"H;;;S!:H&E?@GQHQMFJQBIIB@M/eﬂs‘nm&lhgﬂﬁﬁﬁmﬁ)omg OBgcn&gﬁ@hﬁtfrE(E?ma)a 10 - In
cherme 2, 2, 3-djnet enagl 4 is reacted with 4-brono butyric acid ester 5
oh bresence. or det & NERaEbEP IS PR B YA aE HR ST S0l vent

pref erably di setdyibsbdck axihegartro cabfoands it ko dixmiphy bf duti ernedidBteluds. Then,
t he nore react,ive, nethyl 5 oup _at, 2-position of 6 is selectively oxidized
Lo the cor r espamicRE B dsedylb e pllundieBRE b PR SR such as
copper (| 1) sul hahexypetityhdedy. aéydndngbtlassis and perleid fyakedyi gstegs. mi xed sol vent

systemns, pr.ef : Lo 8o diE : chain ester
oy ety can e L 3 eCe RO, AR Allble o, LR, SRR £ Anfn
condensat i on Honek th).omilaf joghs mptaetipelly 19bilagetemnsrWiathraye pinedppionediceedlice in the

presence of aazl?%@orﬁ;#y%ﬂdsjo@ aRra? QI HTYB LN, R WithiAnP @bt &f BRI ERA. ,
preferably et]hanol . Then, Fhe benzyli ¢ brom nation of 16 is effected with
N-bronosuccinim de in the presence of 2,2'- azobisisobutyronitrile (Al BN)

in a aprotic mohote ksl $+eRardfic, SRS PRt ekt ARk derdie EtpRuaReNZENE OF
benzene. The %}/droxy pr ot ectgg 5-car bon %hal n.al dehyde 11 can be obtained
ENEL e

by oxi dati bn myla rOHG B oF hERERTE DY cHeriiety ks el e
oxi dation 15 fends,tac@ns, psdpadhatdShuSmee, MsobXiyehed, Oerat@) 2-hENAC Ot B Falifate

reactions wel| wn to those skilled in the art. The protecting group on
10 and 11 cana'lggﬁ}g%“%t&l?%%?aecc%éot ecting group for primary al cohols, for a

exanpl e t-butyldinmethylsilyl group. Use and renoval of protecting groups is

|1 t ' ' t L FO ' f , P.G. M Wit
wel I _presen e@o&&uﬁnﬁ‘séégdér%q%%% r% ﬁavc ofl o rg% gn?l%trf%{ag)rgﬁ ?t%%éﬁcf%n exiffin S

and T. W Geene in G otective In esis, Wley
and 20 Son¥®, BOE7M of WPIRHDBrOIRAYIRCT MERAEES] DEOBILrsSetierreioBexampB69H

racemates, optically pure diastercoisomers, mixtures of diastereoisomers,
diastereoisomeric racemates or mixtures of diastercoisomeric racemates. The optically
active forms can be obtained for example by resolution of the racemates, by asymmetric
synthesis or asymmetric chromatography (chromatography with a chiral adsorbents or

25 e¢luant). The invention embraces all of these forms.

It will be appreciated, that the compounds of general formula I in this invention may be

derivatized at functional groups to provide derivatives which are capable of conversion

back to the parent compound in vivo. Physiologically acceptable and metabolically labile
30  derivatives, which are capable of producing the parent compounds of generz! 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.

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



1211 OTBAF, TN, HO 00 Ctor.t.,4 h 84% 1415 CBr4, PPh3, CH2CA 2 HO) 1- Br
00 to 10C, 3 h0 85 0 O'"''.0 CY 1516 As shown in Schene 3, a one-pot
Wttig condensabdmmet eaction i s conducted first by makpagr@mosiogussi tu Wttig
salt fromthe benzylic brom de 12 and tr%phenylphosphine in 5 acetonitrile
and then the reaction of the resulting Wttig salt with the protected

al dehyde 11 igl, ZT}%Q%}{&‘S&%{%%&B %Ec?ﬁal@ocgrhﬁcsé’lc%t | o L) GLORA ate 13 in a

cis to trans ratio of xture ci's and trans conpounds can be
converted to the correspondi ng al kyl Btlsmiede internediate 16 by renoval of
the protecting group, using for exanple tetrabutyk ammonium fluoride for

the case wherein the protectq/g group is at- igibutyl di rreth ksi |yl group,

hydrogenation of the double and conver si on.-of \/h\gh\yg %I group to
t he brom de, ~These ter aﬂ/w\ﬁétﬂ/\gﬂ%ﬁwtl_nﬁ*and viel I” known thosé/

skllledln/JLh art. Scheme 4 -

2 3 m‘o”*o
5 The compounds contained within this invention can be synthesized according to the
following general synthetic strategies as shown in Scheme 1. The synthesis of 1 may be
effected by condensation of the fragment 3, 4-[2-(2-carboxy-ethyh)-3-(6-E-hexyl)-
phenoxy]-butyric, protected as a di-ester for R1 = lower alkyi, preferabiy as a di-ethyl
ester (R1 = ethyl), and E is a leaving group, such as a halogen or mesylate with the
10 fragment 2 wherein D is a nucleophile such as a hydroxyl or sulfhydry] group under
standard conditions employed for the alkylation of phenols with primary halides or
mesylates. For compounds 1 in which X is sulfur, then E as sulfur reacts with D as a
leaving group is also possible to assemble target structures. Functional 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 Aryly and Aryly 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 Bivorganic &
Medicinal Chemistry Letters (1994), 4(24), 2883-8. A synthesis3 for E=Brand R; =
Et is also shown below in Schemes 2 and 3.

20 Scheme 2
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- 12 - Symmetric 3,5-diaryl phenols where X equals hydroxy (22 and 23) may
be synthesized from 3,5-hal o phenols (17) where X equals hydroxy as shown
i n Schene 4wd modaese reactions, hal ogen may be iodo, bropmeanehsehl oro,
preferable bronmo and iodo. In thls nethog hal ogen substitutions nmay be
transforned to aryl substitutions using lizuki 5 coupling reaction
conditions. The conditions of this nethod are disclosed in many

publlcatlons whi ch have been reviewed by A Suzuki in an article entitled
"The Suzuki réagtheonZug.3- ﬁln&ﬂy’lpﬂmmd)ﬁlscrmtydm@ts‘* Yhrome petpréc askfeasies f iy i n Moder n

Arene Cher St f.200% b3 dhOfrabl HiSAALYIRY iiproklbSelieagtiay any of the

suitable conditions conventional in a Suzuki reaction can be utlllzed

10The react i ofimiethyiselfeiis toroRtan thydapethd inigmedipe . dBiuBa IO repiiihBetEluch t hat

asymet ri ¢ 53, goth anylosipHenal is sémmv@ﬁoﬁaﬁ@sdhsﬂieé@écsbthdtﬂg&ﬂdmmarusﬁgas hown in
Schene 4, mheth r. at the sang i sol ating the npnoar

substi tution ProgueeendEPnyys &hﬁﬂt&tf%ﬁ@ult’ AreeplaRratotndwptapsum mléyztlfa%n of
aryl - subst i t ui gekebesiont gysRek,dSeferdble whes MdtadcagniPil ductwodatbhicies ¢an t hen be

chr omat ogr aphi cal | p d a enti ccor, o0 .15 the expected
nol ecul ar melﬂﬁFgwyng‘ﬁﬁa“m3”agﬁgf%ﬂt ‘%ﬁ@%%f 5%?%%9 WIS are
carried out Inwﬁhmn@&&&ﬂﬂﬂ@d@?ﬂﬁtﬁﬂhﬂﬁMﬁMﬂhWﬂﬂh@hlmab&h¥£éoﬁﬂwhﬂmﬁla
pal | adi um gat al ili;zin nt en for this
reaction aﬁﬁ gd%éu %%ﬁ6§gaﬁ%ﬁ&g%O%%ﬂiﬁ%ﬁ&ggﬁ1h8m9?§%%g1 5&%IC sol vent s
are the pol ar bragmtmm@élw@fwtsd wAR K- M@nmﬁmnmm ﬁr@mmsenamfb’ﬂ € sol vents can
be 20 utili ze&ohﬂltwu%pﬁlttmﬁtﬁgpgquﬁaflgtoiicgﬁ shahug @zgrb&ﬂetr%moh@&ﬁ J,e sol vents

are cust omary, especl a vent oxyet hane.
The weak i nor ghicrtpbﬁnmger ﬁeﬂbeﬂﬁ ha@rpbsomte@e%ﬁ thb@mhb@m&ip@fdeébéw bgs

pot assi um car thﬁlﬁgd%y‘?)rxtdﬁﬁoﬁi d=f kb RIARtR perpREMR i8] wilfrén s%@ab@lbgﬁhﬂﬂnm ed
phenyl boronic acids (25, = 11) and boronicC esters such as , 5-

t et ranet hyl® 490n§1“2]1@cﬁ116‘3<9a3t§6’f€8} anyltippar THMPQ oxidesiogyreapyiofsovgl kpgwp tﬂ ‘fh‘?fﬁ t he
preparation otmic@rﬁmuladsn@fprdtmlsg LrOMERT 100Rd TRYaR 160 BITRHIE bidkdchneauaiy abl e or

t hey can be nnde cti ns t hat the fiel f organic
Gyt st s, Ar P PHBTSHCoR: K1 S 'e P EUn O S Goare T BPiel by
treat nent of @bwhu@qhm@esx&ﬂé&wﬂﬁ&hnﬁmlmﬁganOﬁEm&bﬂmgréﬂemeageht}such as

o 6 WA By roWP Gt bIGE T L 5308 AL SHRLERRISRRT |,

aci di ¢ wor k- uforas2008. wel | knomn to those skilled in the art. - 13 - This
met hod i s al so applicable where for protected phenols such as for those
where X = | ower al kyl, preferably methoxy. Renoval of |ower alkyl groups to
regenerate unprotected hydroxyl groups is effected by treatnment with Lew s
acids such as boron tribromde and is well know to those skilled in the
art. 5Comrercially avail able boronic acids used in this procedure are

| i sted



bel ow. The Avail abl e Chem cal s Dat abase (ACD) indicates the availability of
greater than seven hundred commercially avail able aryl boronic acids. Sone
bor oni ¢ aci dgo teeiwde2f or the preparati on of compounds sfribesiheeenti on are
|isted below. 10Table 1: Comrercially a\l\//@rl abl e boronic acids Boronic acid
3- CHLORO PHENYLBORONI C ACI D 3- CHLORO- 5- METHYLPHENYLBORONI C ACI D

3- CHLORO- 6- METHOXYPHENYLBORONI C ACI D é‘éﬁﬁ* - 4- FLUOROPHENYLBORONI C ACI D

3- CHLORO- 4- METHYLPHENYLBORONI C ACI D 3 - 2- METHYLPHENYLBORONI C ACI D

4- CHLORO- 3- METHYLP LBORONI C ACID 2 4- DI - CHLOROPHENYLLB
4- CHLORO- 2- METHYP LBORPRIC ACHD- A EHEERE. 2- RES
4- CHLORO- 2- ETHOXYLPHENYLBORONI C2/ACkD e €4 GRO- 3- AM NOPHENY:BORON C ACI D

3- 1 SOPROPYLPHENYLB C-ACID TH @ - 3- BORONI C ACI D oo™
2- METHYLPHENYLBORONI C ACI D 3- METHYL HENYLﬁO?O\II C ACID
( 2- HYDROXYMETHYLPHENY12) BORONI C Al D DEMYDRATE 13
H H
o) O’\/\ro\/ M HO O/\/\{O.‘/
PG H 0°Ctort,4h H o
o7 o™ 349 o™ o™
13 14
Ho 5 oy O HLEAC (g HO 0’\/\50\/
H G EA rt, 24 h PN
07o™ 7%
14 15
o CBrd, PPh3,CHZCI2 o
HO O’\/\g 0to 10°C., 3 h Br OW
oo™ 2 050"~
15 16

As shown in Scheme 3, a one-pot Wittig condensation reaction is conducted first by
making an in sty Wittig salt from the benzylic bromide 12 and triphenylphosphine in
5 acetonitrile and then the reaction of the resulting Wittig salt with the protected aldehyde

11 in 1,2-cpoxybutane to obtain the olefinic intermediate 13 in a cis to frans 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-

10 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
hatogen B(OH) halogen B(OH), Aty
AV g Ay 20
e i ettt
halogen X Aryl: X Aryis X
17 0 2
i ® Aryl Ayl Aryl
hatogen A E/B(OH)Q fyl, ik Wi
+ +
hatogen X (OH3, Aryl X Aryly X Aryi X

17 20 2t 22 23



( 3- HYDROXYMETHYLPHENYL) BORONI C ACI D DEHYDRATE 4- HYDROXYPHENYL) BORONI C ACI D
DEHYDRATE 2- METHOXYPHENYLBORONI C ACI D, 3- METHOXYPHENYLBORONI C ACI D

2- TRI FLUOROMI HXHENYLBORONI C ACI D 3- TRI FLUOROVETHOXYEPHENYdsBsRENI C ACI D
WD 20091024492PCT/ EP2008/ 060511 - 14 - 6 LUORO- 2- METHOXYPHENYLBORONI C ACI D
2- FLUORO- 3- METHOXYPHENYLBORONI C ACI D 5- FL. - 2- METHOXYPHENYLBCORONI C ACI D

'3, 4 TR NETHORTBLERVE BRGNS P TR L oo e b ized
QUI NOLI NE- 8- BORONISE2RaIbEndls @YRVBW X BORGNIY oAk Dhown Falsheme4. Iitlese bor oni ¢

acids are al Si%aé%béﬂé hﬁ%&; nfldry%m&l%htﬁ{)m§ WRIRkIo8S, SrdrBale HBMo M ioAECRERAr 1 1y be
listed in the A uor 0- 6- (4, 4,5, 5-t etraet hyl -
method halogen substitutions may be transformed to aryl substitutions using Suzuki

5 coupling reaction conditions. The conditions of this method are disclosed in many
publications which have been reviewed by A. Suzuki in an article entitled “The Suzuki
reaction with arylboron compounds in arene chemistry” in Modern Arene Chemistry
2002, 53-106. In carrying out this reaction any of the suitable conditions conventional in
a Suzuki reaction can be utilized.

10 The reaction in Scheme 4 can also be run in a sequential manner such that
asymmetric 3,5-diaryl phenols may be synthesized in the manner as shown in Scheme 4,
whether at the same time or by isolating the monoaryl substitution product; or by
conducting the reaction with a mixture of aryl-substituted boronic acids. The resulting
product mixtures can then be chromatographically separated and identified according to

15 the expected molecular weights.

Generally Suzuki coupling reactions are carried out in the presence of a
transition metal catalyst such as a palladium catalyst utilizing any conventional organic
solvent for this reaction and a weak inorganic base. Among the preferred organic
solvents are the polar aprotic solvents. Any conventional polar aprotic solvents can be

20 utilized in preparing compounds of the invention. Suitabie solvents are customary,
especially higher-boiling solvents, e.g. dimethoxyethane. The weak inorganic base can
be a carbonate or bicarbonate, such as potassium carbonate or cesium carbonate.

Scheme 5
?R

X 8
SENS R,
R R
24 25

25 Substituted phenyl boronic acids (25, R = H) and boronic esters such as 4,4,5,5-
tetramethyl -[1,3,2]dioxaborofane (25, R = -(C{(CH3),)-) 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 aryt halides (24} with an organometallic

30 reagent such as n-butyl lithium followed by treatment with boron triisopropoxide or
444" 45 55" 5-octamethyl-2,2-bi-1,3,2-dioxaborolane followed by acidic work-up as is

well known to those skilled in the art.



1, 3, 2] di oxabor ol an-2- y1)pyridi ne ATLANTI C SCIENTIFIC CO., INC , JERSEY
CITY, NJ, 1 791819-04-0 Quinoline-2-boronic acid LANCASTER 745784-12-7

3- Chl or 0- 6- (Wb bzt et ranmet hyl - 1, 3, 2] di oxabor ol an- er/itp@)Edsdli ne
ATLANTI C SCIENTIFIC CO., INC., JERSEY CITY, NJ, 652148-93-1

6- Chl or opyri di ne- 2- boroni c acid pinacol Ler | NTERCH M MONTLUCON, FRANCE

652148-92-0 Boronic agi R AR VAR TN N ted G CE,
FRANCE 647853-31. 4 Bor'S ﬁ’uetch(’gésirrg?’ Q{}gfﬁn@? ﬁg‘% ?di %y%g"'ﬁd& .ﬁnﬂygg%g.@’dﬁ@éﬁg
TALENCE, FRANERI§EG7I0Fe3dkyb pBowrany ectheid Re@vkwf i*/amyalﬂyl ZyHPh @itery 1) -

generate unprotected hydroxyl groups is effected by treatment with Lewis acids such as

boron tribromide and is well know to those skilled i the art.

5 Commercially available boronic acids used in this procedure are listed
below. The Available Chemicals Database (ACD) indicates the availability of greater
than seven hundred commercially available aryl boronic acids. Some boronic acids

useful for the preparation of compounds of the invention are listed below.

19 Table 1: Commercially available boronic acids

Boronic acid

3-CHLORO-PHENYLBQRONIC ACID
3-CHLORO-5-METHYLPHENY LBORONIC ACID
3-CHLORO-6-METHOXYPHENYLBORONIC ACID
3-CHLORO-4-FLUOROPHENY LBORONIC ACID
3-CHLORO-4-METHYLPHENYLBORONIC ACID
3-CHLORO-2-METHYLPHENYLBORONIC ACID
4-CHLORO-3-METHYLPHENYLBORONIC ACID
2,4-DI-CHLOROPHENYLBORONIC ACID
4-CHLORO-2-METHYLPHENYLBORONIC ACID
4-CHLORO-2-METHOXYLPHENYLBORONIC ACID
4-CHLORO-2-ETHOXYLPHENYLBORONIC ACID
4-CHLORO-3-AMINOPHENYLBORONIC 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




CHEMSTEP, TALENCE, FRANCE 372963-51-4 Boronic acid, (6-nethyl-2-
pyridinyl)- CHEMSTEP, TALENCE, FRANCE 372963-50-3 Boronic acid,
(5-met hyl - 2-weymwdahiteey 1) - CHEMSTEP, TALENCE, FRANCE 372868r#b9es@e®Bor ont aci d,

(4-ethyl-2- pyridinyl)-

Boront aci d,

2- pyndnyl -

,  FRANCE

CHEMSTEP, TALENC FRANCE 372963-48-9 -
CHEMSTEP, TALEN

6-FLUORO-2-METHOXYPHENYLBORONIC ACID

2-FLUORO-3-METHOXYPHENYLBORONIC ACID

5-FLUORQO-2-METHOXYPHENYLBORONIC ACID

3,4-DIMETHOXYPHENYLBORONIC ACID

3-BENZO[1,3]DIOXOLEBORONIC ACID

2.3,4-TRIMETHOXYPHENYLBORONIC ACID

IH-INDOLE-5-BORONIC ACID

QUINOLINE-8-BORONIC ACID

4-PYRIDYL-BORONIC ACID

Table 2: These boronic acids are also available from other suppliers that may not

necessarily be listed in the ACD.

15 -

3-Fluoro-6-(4,4,5,5-tetramethyl- | ATLANTIC SCIENTIFIC CO., | 791819-04-0
[1.3,2]dioxaborolan-2- INC., JERSEY CITY, NJ,

yhpyridine

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, NI,
[1,3,2]dioxaborolan-2-

yhpyridine

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




Scheme 6 00NaOHO Aryli X + Ary12A H Et OH H20Aryli)Cl' %Ary12 262728 Et 3N Oa
N, Toluene C1 N100 C 2930 0 Aryl Aryl2 32 3,5-Diaryl-substituted phenols
21 can al soviagpsepated as shown in Schene 6 using a Sepgepen@lcoset hodol ogy
reported in J.Org. Chem 1997, 62,8215-8217,. In the first step, an aryl
car boxal dehyde reacted with an aryl - net hy? ketone is reaction in alkaline
solution to ygehkg:ti 1 ondi-n TS t ted-ket »ga=cal | ed
chal cones. Z-Egijlogl-cggg”t% el,dﬁlgfef er agIHéEg- cﬁl’ g%gggggt one, \/I\Paws%?ezggt ed with
benzotriazole in the presence of tFRANGH amine in aprotic solvents,
pref erabl e t otuene for I-penzotriazot=i=-yt=propan-2=—10 one:—Subsequent |y,
condensation of the a, 13-unsaturated ketone with 1-benzotriazol - 1-
yl - propan-2-one in ethanolic aqueous B&&ne &referabl e aqueous sodi um
hydroxi de in ethanol at reflux aftorded (g 3, 5-di ajl-/s;ubsti tuted phenol s.
+

Scheme 7 —_— P
Aryl* Aryl;” H EtOH-H,0 Aryl: Aryl,
26 27 28
Et,N
') N, Toluene o Q
* R
HAlat @N-N 100 °C AN
29 30 31
1 ] N
Nen Aryl,
)(')k/\ 7
Y S
Aryl; Aryl, NaOH Ary o
32 21

3,5-Diaryl-substituted phenols 21 can also be prepared as shown in Scheme 6 using a
5 general methodology reported in 7.0rg.Chem, 1997, 62,8215-8217. In the first step, an

ary! 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-

10 one. Subsequently, condensation of the o, B-unsaturated ketone with 1-benzotriazol-1-
yl-propan-2-one in ethanclic aqueous base, preferable aqueous sodium hydroxide in

ethanol at reflux afforded the 3.5-diaryl-substituted phenols.

Scheme 7

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

helogen  3) pa(dba),, P(Toll, Aryl,-B{OH),, halagen A BOHE Ayl
/E j\ = GOHC! 2 days /@ ry‘z /E>
e e A
Aryls X Aryls X

halogen X

15 17 19 21
Unsymmetrical diaryl substituted compounds can also be prepared according to the

synthesis shown m Scheme 7 for X = alkoxy, preferable methoxy, by preparation and



WO 2009/ 024492PCT/ EP2008/ 060511 - 16 - application of a

Zn/ Li -organonetal lic reagent follow ng reported procedures (see for

exanpl e, Kneahsbgm2e2 Singer, R D., Chem Rev. 1993, B3prRidisoskl enent,
|., Rottlaender, M Tucker, C E. I\/tajid T. N., Knochel, P., Venegas, P.,
Cahi ez, G Tet r ahedr on 1996 52, 7201 andl” Knochel P., Perea J. A,

‘] P T t LOorban ave CPOTLe A l
TﬁpeséEt Pd(l(?a’ {@9 &%‘&g%%%% E« 5%&%1%%59 %11% ﬁ§4plz %%M“%R&%% 3 h 0
OEt 0 OH Asysta@plei EnashelrR Sisgepdt il 1Ehsan P}@‘fré%?ﬁna% 2¢ bh Kigmeat. e pr epar ed
according to tzttaaetiﬁtmsmnttt@(@ﬂ 8. ehpwfa rrnNquttettet 6 \ﬂeﬁbgttws clat%tmd

comrercial ly avail abl e dinitroanis vely reduced and then
transf or med t &etEhsdsRLlBo M2t F284rnd gln%ChS]é Py, BFile%vtn fhgjoém‘ta Pt Babadras 198bort (see
for exanple, & egfyied, H R, Theodore, J., Mchael, B. W, Susan, E K,
Shelia, A F., Stephen, T. W, David, A. M, Thonms, F. H, For a, C.,
Janes, M, Rose, A F., Edward, L. B., Dorothy, M D., Any, K P., Susan,
L. B., difford, E. F. J. 15 Med. Chesthea@(D, 43, 1670) and serves as a
substrate for appltlecatl on of the SuzuklNocoupI ing reaction to produce
conmpounds of strugture 3GwoStrueture 36N s tramsfrormed to Stphcture 39
according to re s wel.l..kpown tont . ski-d Eed.J B.t he art &t ructure 39
is then reacted wifh alkyl brom de 40 tg, produce internediate,41.
I nternedi ate can then be transforned in two stegs to conpounds of general
structure 1. WO a@pe¢H@24492|E{EP20ge/@50511 " NANG2, HL K, HZO

!

PA(PPh,),. K,CO, Aryls
E1OH, MW, 160°C, 30 min

————— e .
OMe  wMeOM, H2O, rt, 2k AYY OMe gz, 15 min, & reflux, 30 min

36

| /\/\/%
/@ TMSCL, Nal, SHIGN
- .
{ oM

o7 TOE:

=]

Aryl;
refiux, 24 b K2003, DMF, Acetone, refiux,
2

38 39

Alylng (©H),

A 2) NAOH, EXOH, 50°C, 3 1 Aryis O’\/\/%O/\/\ér d
1

Asymmetric diaryl substituted compounds can also be prepared according to the

10 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, Siegfiied, 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.

15 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 weil known to those skilled in the art. Structure 39 is
then reacted with alkyl bromide 40 to produce intermediate 41. Tntermediate can then be
transformed in two steps to compounds of general structure 1.

20
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Target molecules 1 wherein X is nifrogen can be synthesized as shown in Scheme 9

procedure, (Org. Lett.

starting with commercially available 2,6-diiodo-4-nitro-aniline. Following a literature

2004, 6, 3127), N-tert-butoxycarbonyl-3,5-diiodoaniline (45) is

obtainable in 4 steps. Alkylation with compound 40 of Scheme & 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 imtermediate for the Suzuki coupling

reaction. Standard Suzuki coupling conditions can be carried out to perform the di-aryl

reaction using tetrakis(triphenylphosphine)palladium(0) and potassivm carbonate in a

mixture of EtOH/H,O as solvent to afford the 3,5-big-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 alse possibie to also

remove the fert-butox

molecules.

EG. .0

i

L

NaOH, EtOH

o
w
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Scheme £0
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47 1' 11H 504-4-00-50,00.",..1" 0 xxxx, PdREho" E2EO, A EON, H20. reflux 51
Aryl boronla acid 500 H5111 K, abH4-404NE. 44,44-4-0.-0 ---ExI 0 1 h", -04
52 WO 20094@24422R0/ EP2008/ 060511 - 18 - Target nol egednasoashhasgi N X i S
met hyt am no can be synt hesi zed as ShO\M’l_th Scheme 10. Starting from
compound 47 in Scheme 9, renoval of the rt-but oxycarbonyl can be

acconpl i shed t I ng

i odonet hane a@% Cg%?%ég?ﬁgnh@é%?ggngl?t gylg% h%ﬁﬁ;’ﬁ %ﬂ’ﬁﬁ“%‘zﬁﬂge Sahg%([lrlltlrgE§ Cg%g%%

di met hyl sul f#eréngfengpupond 47 & Jchpne?, tr@n%@wfd prerhiiexyophenyfcan wact i on

(P.G M Wit s a08h1iThed B d@cﬁ@da%béx}% o F‘e@l’ice%l vﬁﬂpé ﬁ&h&l‘é?ou@’u%g%dbrﬂetﬁzﬁam c
Synthesis, WIley and Sons, . Then, standard saponification can provide

the required @dﬁof&w‘»@a@f@ﬂé&%y@* M@Wm&%ﬁeﬁfé Spras fimeﬂsb%ﬁ%ﬁe et i on.
Finally, the §ai®ica0ReifdrinQns e sedhdies (H 0. ﬁCMfgam&)’rnwyGi%@nmeﬁeem generate

nds such as.those represe truct ure of, Sche
conpou It'}otectwera}roups m 8rganzc gynthcsgyw ey and Sons, Zg(%) {"hen stan ard

saponification can provide the required 3,5-diiodo-phenyl-methyi-amino for the Suzuki

reaction. Finally, the same conditions described in Scheme 9 may be used to generate
compounds such as those represented by Structure 52 of Scheme 10.

10
Scheme 11
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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
alky!l bromide to an aldehyde; use of AgBFs-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 gencrate the free diacid.

Using the Sonogashira coupling reaction (Angew. Chem. Int, ed. Eng, 2000, 39, 2632),



10 Schene 11 Target nol ecul es wherein X is carbon, either saturated or
doubly unsaturated, can be 15 synthesized as shown in Schene 11. The
conver si on efo fove2bwoni de of 40 to al dehyde 54 can be scoonplsisiad usi ng
pyri di ne- N-oxi de and sodi um bi car bonate_q ~Org. Chem 1970, 35, 244). Qher
met hods are also found in the literature to successfully convert an allcyl
brom de to anypleahyde: sblk%%{aggn &%%Ehib%%dé@ﬁ%ng?ﬁp &g% m2683 68

tri met hyl am ne- N oxi de- [ Tet. "Letters, 1990, 31, 4 25?; DVEBO- Kl - Na2CO8
20 (Car bohydr &158) capégachirgeh Tha36-dibpamg-phenylgierydiewes marihemierirepied prdghsf or ned
into an al kyn@e BRauMsioRinPhidcAorScoh GRGRMEs LRI sch GRTIUAG 10 ¥B3Dgcd@on 561) and
pot assi um car bonat e. the reaction, a transesterification may occur

rin
changi ng t he %ft‘:wytriplé@?@rcaﬁge stfseisd nypmededrapengif Ef CdaA selkem SYs8 2t et in t he
next step t;0 gorsi@iseudiines futles @i aci d. Usi ng the Sonogashira coupling
reaction (Angew. Chem Int. ed. Eng. 2000, 39, 2632), - 19 - selective
nmono- al kynyl ati on of 3, 5-di bronoi odobenzene 57 ( J. O g. Chem 2003, 68,
8750) can be achi eved. The 3, 5-di bronschphenyl derivatives 58 nmay then be
treated under the Suzuki cou Iingareacti on conditions descrihgd,for schemes

9 and 10. Hydro ~on *he tr]i pl e bond can be effected ugiong  hydr ogen
and Pd/Cin a so t such as rPé)I 5 to provide structures such as 60.
i 0o Target nol ecul&s_wherein X d-s~8usfur can @ t Aesi zed agegdffown in

Schene 12. The zre8urO or for the Suzuki couphMny rea n can be prepared

by al kyl ati ng gonpounhd 40 wi th 8¢%-di chl or ot gphe U SioRgnPOt-assi um
carbonate as se,, A Suzuki cBpiNi ng reactio Peyformed usTygaeat al yst
syst em conposed.jof 2-(2', 6" -di net hoxybi phefiyl )- “di"cycl ohexyl phosphi ne
(SPhos) and pal | adium acetate is effecti o substitute only one 15
chloride with an aryl group, thus produci ng)corrpounds such as 63.

Saponi fication of the _ethyl ester group can .conmpl i shed usi ng
standard conditions [ Strfucture 61. | case jof
3, 5-di chl or ot hi ophen /‘“sutg‘ﬁg“rf@t* es i on of the Suzuki
coupling reaction, AQ-apy L, wenrg; chloro s ed>preaducts are
preferentially obt j?:ed. 20
s} O 64 s Q 63

- 20 - Scheme 413 _J

10 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 paliadium acetate is effective to substitute only one

15 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. Inthe case of 3,5-dichlorothiophenyl ethers as substrates for application of the
Suzuki coupling reaction, mono-aryl, mono-chloro substituted products are preferentially
obtained.

20



C_INTC) Br 660 O p 400 065 I |. Suzuki reaction 'Arad, conditions 2, NaCOH
68Et OH 6000 O O Target nol ecules wherein Xis sulfur can al so be synthesized
as shown i nwashene4dd. The al kyl brom de 40 can be conyertedostosmsg thiol in
a one-pot reaction using thiourea as 5 tgg first step to forman

i sothiuroniumsalt, followed by cleavage“df this salt with a high-boiling
am ne such as tetraethyl enepentam ne {.J.0ng. Chem 1962, 27, 93). Then, via
a nucl eophilic aromatic substitution on 5\ é-di br ononi t r obenzene

(J. Org. Chem 2003, 68, 8750), it is possible to displdte the nitro group
with the alkyl thiol 65 to-give fhe th@MﬁLSMFOﬁIi s transformation,
t he procedure report@i n effective Té¢trahedron 10 520 w82, 2357 is
effective. There are OI Q ot her reported methods for tsheopal | adi um

catal yzed coupling of ayk h w A othbol s (Or g—Lett-. 2004, 6, 4587.;
J. Am Chem Soc. 2@06, 1%8, 2180) . The Suzuki coupl iXgf reaction can be
achi eved under anhydrous conditions_using PdCl2(dppe sas a catal yst and

cesi um carbonate as {heé® base to inPrgﬁuce t e two desited aryl groups.
Saponi fication of the ethyl ester group nay then 15 acconplished using
standard conditions to-preduce-68s. _~_-w In the practice of the nmethod of
the present invention, an effective ahount of one_of_the-cempounds of
this invention or a comnbihation of any <efmthe lcopounds of lfthis invention
or a pharnaceuti cal |y -docept abl e sal®" rHigreof , i sladrri ni stered via any of
the usual and acceptabl e met hods known i, t hgffr@f\oeither sifigly or in
conbi nation. The 20£orrpou5ﬁds or CcOonmposgey ons- can +thus be adni ni st ered
orally (e.g., buccdl Bavity), A 67

o e

,/‘
-~

Target molecuies wherein X is sulfur can also be synthesized as shown in Scheme 13.
The alkyl bromide 40 can be converted to a thiol in a one-pot reaction using thiourea as
5 the first step to form an isothiuronium 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 i3 possible to displace the nitro group with the alkyl thiol 653 to give the
thioether 67. For this fransformation, the procedure reported in effective Tetrahedron

10 2006, 62, 2357 is effective, There are also other reported methods for the paltadium
catalyzed coupling of ary! 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 PAClL(dpp1) as a catalyst and cesium carbonate as the base to introduce
the two desired aryl groups. Saponification of the ethyl ester group may then

15 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
imvention 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

20 compounds or compositions can thus be administered orally (e.g., buccal cavity),
sublingually, parenterally (e.g., intramuscularly, intravenously, or subcutancously),
rectaily (e.g., by suppositories or washings), transdermally (¢.g., skin electroporation) or

by inhalation (e.g., by acrosol), and in the form or solid, liquid or gaseous dosages,



sublingually, parenterally (e.g., intranmuscularly, intravenously, or

subcut aneously), rectally (e.g., by suppositories or washings),

t ransder mal kyb f089/@4402 SKi n el ectroporati on) or by i nhal ati/orods@sd1, by
aerosol), and in the formor solid, liquid or gaseous dosages, - 21 -

i ncluding tablets and suspensions. The adm nistration can be conducted in a
single unit dasaas, LM LGBk MHOKS.HORKBRYAE obdluBedlnBhiBiclage t her apy
ad lithium %rapeutl c conposition can a an oil
emul si on or déespsrfeinpyiith epnEBwpLeEPOr i shgla dpseplsmnviad dthéamnt Theuch as panoi ¢

acid, or in ttﬁl@ra{aé%@b&ﬁpo@m&{ &Ql%%%gﬁhh@foﬁn%Fﬁ@H é?ﬁﬂ’sﬁrﬁir%%%&sx‘éﬁ’ﬁpos' tion for
subcut aneous or _intranuscul ar_adm ni stration. Useful pharnmaceuti.cal

carriers for tHBNEHTEhA pEphids salt Feehas pipRie #5idRE ks @&wa tRipdegerdalds i ds,

l'iquids or sgas@@incd-filkase Joh@oﬁt@ﬁﬁ@ﬁdubé@ﬂl%o&@ﬂ1n'Er@ﬂﬁ@sc&lB1eadExﬁﬁzl§H‘&Bnt abl ets,
pills, capsules, sqj ﬁgSl tories, 1;’ 0 enterjcally coated or o;her
protected for mul ati%s f(‘lléméeutlﬁfﬂr?a‘i'rﬁbg o' ?%D%ﬁ%{?ﬁgﬂ@écﬁ)%qﬁlgﬂb}}ﬂ ¢Rhging in
l'i pi d-protei nbe\/sﬁﬁdisgh@ﬁds or gsu;si aiu@,e:de dfcezhpeaa@lslcﬁ)n famﬂﬁufﬁz&lloemﬁletssmlmtl ons,
suspensi ons, gb be selected

fromthe vari %“B%”)f%’I Faodiie eﬁrd%"ﬁ‘&e‘? k temglfy Cﬁg‘ %Ioeﬁn{’mtreﬁt‘eﬁg GEEE Sl e or

synt heti c ori ghhpg en gn-exqhedprutsingiok pack&gp@arlnpdmrqtezmvcmﬂa[) smtetmedselseaere oil,
and the |ike. fo}%&z%an %&L 1&? sué};‘él mﬁ&ﬁ%&ﬁ 2L ﬂ{}ﬂ? ﬁlcy%ﬁéo%a@&? aPfef erred

liquid carriers, isotoni ¢ W or i njectable
sol uti ons. Fomleeﬁcérﬁpmehe \faemmﬂﬂanmbﬁ@gft@sc aBpeirplevmvanmhseadailanrst r at i on

conprise sterjha. S g5 L] QNS BlanNEmACK] 1P LaE ST Bke WhiGh ar e

prepared by di'ssol vin active ingredient(s) in water to produce an
aqueous sol ut $§pe. a@fwau@rdeﬁaemaﬁ@gbfﬁés 4p PEIEH g id pamias. paiculapy @vhen

phar maceut i ¢ajso®xé vith @tbot NG} ftemgite@ézgimmq@rlcwa@eem&@hﬁons%rucose
| act ose, gelatin, malt, rice,

our, chalk, silica, nesi um st ea ate
sodi um st e&r a't‘lérave@i"iﬁ(fié?‘@wrﬁ?ﬁ?&f“@%ﬁeaﬁ%i © 49BeAv Al E?F?Fl%?ﬁng“edmﬂ‘? fgrgdighy
mlk, glycer okhlepa@@wpeeebmlyswhng swd: Sftive etgﬂaiaﬁxts,) inAderttd rotiindéan The
conpositions mag be [sul:yr ect%g1 t% ent i on% Slg By ceutl cakJ add(w%l ves such
as preservat i VEEOUSSPIMT PP TryleNthe golu {}?,815‘[0{1 9> 8P RET BRI HG SRS salts
for adjusti ngmoﬁsnmit&rch peiR&se e, gbm@ﬁeeka&oan@i&txhemdm kiee, ﬁ&m tk&lﬁcl gilica,

pnar ceut | 2GR SES ALY Ll LML 8L 8005 oG LRS! Rl o 2
event, contdai mllargh@fsrfoe(ptqpylenwmghmm eﬂheolamlthﬁé&co]’tpwmdosut@gemh}ebe Wi t h a

sui tabl e car rét%{ect%@he ARl RifHaf ﬁﬁ?xﬁac&&f‘cm@{ft&ﬁ% g&?ﬁ%?es@&étﬁ)cf Q{a.lal%ﬁé)er

adm ni stration reci pr e ose Oor a conpoun
present i nventdenls, Watnerd smplpilfEnhagybiersalss for eidustrsosmetie pregsyre, buffcréeé@érrpl e, the

manner of admyEi;gt Kakdb®hhatnDBaROR AR LAEHER B mWeli@ke 8sciiRg isubj ect, and
the condition of the subject to be treated, and ultinmately W|II, be deci ded

by 30 the attBﬁmin&f@%ﬁ%mﬁe@tﬁab%%%%w.héfﬁtm §H%§W0§}H0%‘i*ﬂﬂ§ﬁ%1 .0F 2he active

compound ag; delesf, BdfdaduffethR sl aRatRACRRYEMEI AN tethMelied d fakdian i s
referred to hereln and in the clains, effective.amo For

exanpl e, the tfo<E Sppsig p@@%gﬁﬁﬁo%f daspgs B%géﬁ?p?r Bty g LHVF)T@%WI y in
t he range of aboutTtt dbe ﬁb@@&poﬁﬁ@@f‘tﬁ@piﬁ&m ﬂ@@ﬁtmn depends on a nifaBeriof kewisi on wi | |

st rat i on ST SHa-G8 hr TR enarceage ot et edef venn o - o
2009/ 024492 PCHubice? 688hO608itidn of the subject to be treated, and ultimately will be decided by
30 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

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



- 22 - EXAMPLES Reagents were purchased from Al drich, Sigma, Mybridge,
Advanced ChenmTech, and Lancaster or other suppliers as indicated bel ow and
used wi t houtwd thbd/hefe2 puri fication. 5 Reactions using npetamaMmsdsiy adi ation
for heating were conducted using either 2 Personal Chemi stry Enrys

Optim zer Systemor a CEM Di scovery Syst M The purification of
multi-mlligramto nmulti-gram scal e was conducted by nethods known to those
skilled in the art such as elution of silica gel flash colum; preparative
flash colum purifications were al soESAMELES in some cases by use of

di sposal pre-packed 4R GrameH hﬁi?icﬂ,%g&&'l\%@%ﬁd%ﬁ%kﬁ%@ cflpter pyth a

Combi Fl ash system Biotage and | SCO are also tlash colum instrunments that
may have beenlanserrion offigT suirhue st ingirated rbelor wdi wsad Pahowfiuither Spiiicglian es.

For the purspop&cBénsi 46Q REr&QROMAG e M AN GeRUChidYeted GNP dithiawi d

chr omat ogr aphy/ mass_spectroscopy) spectra were recorded. For neasurenent of
mass 15 spectg%?‘mf‘lh@h‘??%t%ﬁf%ﬁnép@ﬁ’é‘éf OFsiE OF @r GRYs Dseraty orsar  The

? EeCt ro rrFt er : plSick@ni om{uihomﬂii%rgm@ hultM@atRElee (vﬁ@c&ﬁc#_[o&l’dgﬁ ‘meltds krhiba&?o ?Irm) _.

e simultanegus r ogr aphi c_ separ.at.i on was achi eved with the follow ng
TPLC system  Beakl ot ohy v EBaha e CieE i abmr b S col um
cartridge; MopirifeatRihasercfalsoNiteeted (0 s@RYwabEsA)y andRiasel Bre-pAciedcil drirh | e
(0.02% TFA) ; .adi ent, 10%.B 1.0.90% B in L put es; | 20 ilib i-on time of
it o 1 of ALy R RL Ay Sl b v G Bl e R BB 2t "o
m | I'i mol ar cosgefiish ablvon iwasmegethatasaahave dédni wed fohis efvEsonifuepuribritzat i on
during prepargtiue HPLC 1n such cases, the ammoniumsalt was isol ated.

For some separations, the use of super critical fluid chromatography may
al so be useful . Sigpethe arnmoseal gl comperndt slgrtdpapdspwir.alCons ewe

perfornmed usi agoRaMehitkBrass RARLEAP Mol GERM&YRIE MPoWintBythRnf Of haw ng
typical conditions: 100 bar, 30 C 2.0 mL/mn eluting a 12 nm AD _col um

Wi th 40% MEOHHCHT s thsesten pensisir of p dfigronep PlatrodbsregiEancst Bnlorizetias iy t h

baz! ]9 am m|\)/a gﬁ@uﬁg,m@.%%l&s?qgﬁ@pwlsoarltbom avm.l @Q@%Qn@itf@gdogﬁbdﬂﬁﬁﬁl%%bhic hased
TPLC, usi ng SEPTRTHOUS SEAIRIAF DUO¥HELELI PR b tom et
cases, preparar e sHRLQFuI T kGatingnohas: comdus thashbildsihag RPEWSer ex 0250 EX
Mass Spec con lling a G]son. 21 |1 or_at t9,.a.Shi.madzu

prepar at i ve HELD Bydeh CACENAE 0 B8 o ket TN sl R BB R cct ea
fromthe etout equiibsttioe ameudiinginkE NBvdat ef i ohynmimtd. he posi dabogcammoenium

det ecti on:  The, £l ki A0 SATRAUACSLT Q0 Ced 8, 6 AU £ 2o 10, 6ILES

eluting at 20 nm n) was er ed using appropriate Tinear érea I'on node
over 10 - 23duringiprapereBvedfiPISH| lnewh cesy, the GB9OTRAsHRsattiEol vent (B) 0. 035%
TFA acetyl nitritg, Eoh. %e@hﬁﬁ ﬂs,or.'ﬂf AR $QuplrleiiSy ﬂhﬁl@mg&a’u&ﬁ%%ﬁq%o%y%ﬁflﬁk es were
di ssolved in mxtures of nethanol, acetyl nitrile an conpounds wer e
char act er i zeduful h&¢pehyitepl VIR HeR AP Y APR O NHIBV A P GRS I NNRtler-
Spectromet & 9flcd VAfibam MekmUk¥h O0pNRindVRisPeeidiUiEt B0 B, Yk, a5 by
hi gh resol uti on mass spectronetry using a_Bruker Apex-I1. hlégh-resol ution
4 7T FT- Mass @5@&1{1@ £ éri_Z mm AD Column with 40% MeOI in super crtical 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 I were also purified by reversed phased HPLC, using
30 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 columms (2.0 X 10 cm

35  cluting at 20 mb/min) was effected using appropriate linear gradation mode over 10



LI ST OF ABBREVI ATI ONS 10 DCE (1, 2-di chl oroet hane); DCM (di chl or onet hane) ;

DI PEA (diisopropyl ethylam ne); DMF (N, N-di net hyl f or mam de); DVSO

(di met hyl sulpfeougie)éor Et OAC (et hyl acetate); FCC (Fl ashpeokrrodzueosii

chr omat ogr aphy); HPLC (high pressure CW t ography); HRMVS (high resol ution
mass spectra); MeOH (nethyl alcohol); MN{n crowave); NaHCO3 (sodi um

bi car bonat e) ; T[}l&t%iéf\%dll\%gﬂ?ﬁg%%ﬁalﬁ@ﬁi IW tfcht @tm%%w;cw LghdaRe) » 15

(PdC12(dpp0) heny phosp err
di chl or opal | aiicgtinol )ty HPEE spstesonihe emvgde sanplaselere diBpIvB! in mixtures of

(tert- byt yl - cimidylale il a&EﬁN{sU' ethyl ari ne); TEMPO (22,6, 6-
tetranet hyl -1 - p| peridin q)% THF (tet rahﬁ/drof uran). PREPARATI ON OF
Z‘GT @ﬁ%{

PREFERRED | NTERVEOEY prized @Hmb‘py NMR usmg 4 Vauan Inova 400 MHz

4-13-(6-br @mmm@e&tr&ne&énea h@fequ\aéraﬁw@omnﬂm@b&mmm&uﬁzewahg mghd ethyl
ester Preparati cEn of 4- 3-di rretggy 1g@enoxy - but %I’I c.acid eth ester 0 25

To a sol uti onfeFutionguag ‘Etﬁ’WBﬁéﬂ TP AU U BNEO é)% MO was
added 4- bronspdowdnyidtérc aci d et hyl ester (40.96 g, 210 nmmol) and lithium
hydride (2.0 g, 250 nmol) at roomtenperature. The resulting |ight brown
solution was stirred for 2 days. Then, the reaction m xture was cooled to
0C and wat er LIBOOMBBAEVaAIUSWSsI owly. The organi ¢ conpound was extracted

into hexangs ﬁg?ijég%’\%ozocthgge ’hlg 4 ﬁlgro%r %}%uet),icDI%%Aeiéﬁsaﬁk%é}actmglgm shed wi th

bri ne sol uti on anlc S nhydr ous
magnesi um sul PhFeN, Wimdmfpmﬁme)tm?ésﬁﬂmglybgmdearfdoﬁh@thyémv@l) of the

sol vent gave #é@pilaslﬂrcg n%Momathﬁ )gy i uté‘@éb&{&ﬁﬁﬁ hrBi tb%ﬁaﬁgf :RMST NG

Bi ot age (40L) um chr omat ogr 5% et gtate in

hexanes to i s@ll%}tr@%hme??m?,ss ‘ipe@fr@a Oéﬁ(ﬁmlww CC&HB{MYWTJIE’QWW@ NHEQY et hyl

ester (45.32 &ﬂ%@ % @ecﬁi ALBES &lul B 1O atad.for
C14h12003 (I\/Iw“ﬁ;ﬂd1 e S P BSE AR 2 bt

4- (2-formy'®-3 ﬁLE%zWP%(Iﬁbh@ewmwwP?behla%)iff'af%%ww@@g%wmm(HD it (room

temperature); TBDMS (tert-bytyl-dimethylsilyl); TEA (tricthylamine); TEMPO (2,2,6,6-
tetramethyl-1-piperidinyloxy); THF (tetrahydrofuran).

L PREPARATION OF PREFERRED INTERMEDIATES
20 Preparation of 4-[3-(6-bromo-hexyl)-2-(2-ethoxycarbonyl-ethyl}-phenoxyl-butyrie
acid ethyl ester

1. Preparation of 4-(2,3-dimethyl-phenoxy)-butyric acid ethyi ester

/QONEOV

25 To a solution of 2,3-dimethylphenol (25 g, 204 mmol) m DMSO (205 MI) was added 4-
bromo-butyric acid ethyl ester {(40.96 g, 210 mmol) and lithium hydride (2.0 g, 250
mmol) at room temperature. The resulting light brown solution was stirred for 2 days,
Then, the reaction mixture was cooled to 0°C and water (200 M) was added slowly. The
organic compound was extracted into hexanes (2 x200 Ml), The combined organic

30  extracts were washed with brine solution (150 M) and the organic solution was dried
over anhydrous magnesium sulfate. Filtration of the drying agent and the removali of the
solvent gave light brown oil. The crude mixture was purified by using a Biotage (40L)

colummn chromatography cluting with 5% ecthyl acetate in hexanes to isolate 4-(2,3-



A m xture of copper(ll)sulfate pcntahydrate (21.98 g, 88.06 mmol ) and
potassium persulfate (71.42 g, 264 mol) in water (396 nL) was heated to
63- 65C t 0 okicrdon/@sdot ue col ored sol ution. Then, a sol utcEEe2005/060511

4- (2, 3-di met hyl - phenoxy) -butyric acid et_g%[ ester 10 (20.81 g, 88.06
nu-nol) in acetonitrile (220 nL) was add at the above tenperature. The
resulting lig € i 1enkg lhe
reaction m xt({%lg& 1 sg%og{ #H%&l%na %t&{r]_eés ey)fgéej 9:6}25&5: %P(%lgr?cgs an?ES(gf)

i norgani ¢ sol RIS n7pgaleudaied o GgHalh (Ms) \R/e@e‘”éofowet%édﬂrb%/ filtration and t he
solid cake was washed wi th dichl oronet hane (1.0 L). The two | ayers of
filtrate were separated and the aquequs | ayer was extracted. 15 with

di chl or onet hane (200 ni) Premkgioashbihéamyryathe! esemxal«@gw@%)éhed with
bri ne sol utsi ofztef 150 nl) and the organic solution was dried over anhydrous
magnesi um sul fate. Filtration of t drying agent and the renoval of the
sol vent gave a brown oil. The crude jn xture pUI’IfI ed by using a Biotage

d’h\%\gl ethyl acetate in hexanes to
obtain 4-(2-fornyl-3-nethyl-phenoxy:butyrig acid ethyl 20 ester (45.32 g,
949 as a colorless oil: El; +) - HRNS M e cal cul ated for Cl4h11804 (M)

250. 1205, f oudrdm2Boe 2P GPPes Ippbparmetteanragd (21.98 g, 88.06 mmol) and potassmm

442( (E) - 2- et W%@ Al ¢ %Mn))n%lmmx%mﬁ@%&@moy@@e%@otﬁtleueester
250 Sodi um ne spheres wer e added to et hanol (100 i)

With stirringeodred sdrop Tﬂ%@r atb@%wmﬁfcfe@ iimedyerearibpdt elover! $5Tnin. An

exot herm cior e@oki nSSI%Clﬁﬁlél %a@@t@nﬁrﬁl@(mmq%s\é@&d%{ thk E&Qeﬁéﬁ{peﬁﬂ@@ hge 15 mn
toformsodlumaﬁ @ Aft er coollg é omtenperat%
triet hy| phOSplﬁ te)l hétg}’f:m% i%ut-ymrﬂiab 9 u)@ mg’h‘EPS 41 ](C?,_t gﬁacuon mixture

fg{j nzl 3- rret hws@laeaae(y)%ui Mﬁtﬁo@ﬁéc@nﬁ%hﬁdst est}ermc(rg&d@hgs 52 +Supl ) were
a e -
o o s SRETHER it by P00 b s 30 G RO bashed wipHISTIORIBIIE  ne

sol ution turn@d br ol tantyirhef tiknpevat weparadtdlcmed asedut@is-1BCwad la:erame&ul ting
:’)reg.\(,:\?I ggl l#s')(?[}n%%hléllo hgr? (%8(5 m%h%g%or%l??%g&ng%{ﬁgﬁg glre%vaq g%{ﬁh bnf

Then, the or gwmiition SIS@MGGmﬂlCWasmemiutamtV@d dripd @vehet)&adneg‘s @&wlqr@(sulfﬂte) "The

conbi ned Ofgameu&mtg&a i BL & RS @%Iammmc sQﬁ?mﬁ%Lt %‘?9““@% ol)ygand the
organi ¢ sol ution was rlrgolll over anhydrous nesi u tratu on of
the drying ag@hturands pyeicd dwuvias a(ﬁm@g‘?e("’f@]e)l Yusreategrpnhyistutipe Mithir oi | .

The crude oi l mﬂ/@ehgil a%&QcE\iﬂ@xhﬂés W& (4- fo@gylf@—%c@?l%lkﬁ&% -6y dchy glar coal
and heated gently w mteg};d)erature t he

er co
10 har coato vt 45 e SRDAT* ot 11O FERS RSP sneP: (e 1o
gi ve 442-((E)23-126% heuxyosg banyl - vi nyl) - 3- met hyl - phenoxykbutyric acid ethyl
ester (13.25 g, 78% as a colorless oil: E1(+)-HRVS me cal cul ated for
C181- 12405 (M 0- 320. 1624, found 320.1626. 15 4)Preparation of
443- br omomnet hy)l- 24 ( Epecparefidnast Y6 a4 (B30t hoXyeyr pa A3 -bigthy ik hende | -butgtdy |
ester

acid ethyl ester

OWOV
C

25 0?0
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 mi., 73.4 mmol) and 4-(2-
30 formyl-3-methyl-phenoxy)-butyric acid ethyl ester (13.25 g, 52.9 mmol) were added



To a solution of 442-((E)-2-ethoxycarbonyl -vinyl)-3-nethyl - phenoxyLbutyric
acid ethyl ester (8.0 g, 25.0 mml) in chlorobenzene (190 nL) were added N
20 br onpsucevoxend/desf 6. 67 g, 37.5 mmol ) and 2, 2' - azobi sisohudsyeeni tril e
(A1BN) (591 ng, 3.6 mmol) at room tenper %yre. Then, the solution was
heated to 85C and stirred for 1 h. Then, "the reaction m xture mas cooled to
room t enperaty

conmpound was e ﬁ?gﬁgéﬂmh&$ﬁgagﬁgﬂ8?@§?%n&%99m&h¥hﬂmﬁg§ggn%lne ganlc
extracts wer ecsigashredlofiof the pripting taaedibiogn apd B9 tanpesatun toeried Brgaric 25

sol ution was ﬂ{alesqitag%fou%rghm%w& s@iﬁg&‘%Q‘dﬁ@‘;%mot)ﬁitt@rnpdr:‘ltﬁ&r"ﬁ{chQﬁh of the
dryi ng agent and the renov sol vent. gave a crude oil. The crude oi

al th
was purified %?jﬂgpﬁﬁmﬁ“ﬁﬁg@ﬁﬁEW@%W@?Tégpﬂhh“@ﬁﬁ??%@rhﬁf%wﬁé‘?%@F@thyI
acetate insh ﬁndtmsleS@dc&Identéﬂémbd’sQMﬂm Ry ] -The combined orgamo extracts were

20 e o PW%@?%%@%E&& N et B S B o Ve piaies o5

(MeNa) - 421. OfiZshesifro sl thte3BilARibn OGR4 dry&)gl%?gcﬁmalﬁcahe @moodl of the solvent gave a

5-(tert-butyl-di hyl.- si | anyl o ent ana .

2009/ 024492 P ERBB0RT oas e Sk R A el s0 mip g, e gy

5- (t ert - but yl ehdicn@tahg/ heagid Igamtiyl voshye) heptegun aAgEr qodingdo l!mm temBer@6reghei n

di chl or onmet,h it.e _ e (1 7

ol 202 gy st A&l E A ERR AP IR i ek RALRRRLATLOGLE®

and TEMPO (3oct*ioxrawb@vl—mﬁmﬂl@ﬁhﬂép@m%drbut?ﬁedqﬂé@thﬂfltesfﬁrg13%@t’fS%ﬂ 6%h sol utl on

was cool ed tocsipfesddid BSeruis o QlcuBRAirn, 1Y, 59(‘(@/1*91’ 1408 664 9o3g ol . 30 i,
5% was added dropw se at this tenperature. A addition of half of the

sodi um hypoch}dli®¢® sol ution, solid potassium carbonate (300 ng) was added

to maintain the reaction m xture basic. Then, the remaining sodi um

hypochlorltc ol utiop was.add 5-10 oi nt p itate 10
a6 For medari t he r BEEC T $ S OPERES T i’%?r PeReambaith Hede T 16 15c
Then, water (Hf@icnk)d cidsesedded and the resulting sol ution was extracted
into diethyl ether (2x100 mL). The cqpbined organic extracts were washed
with brine solution (150 nl) aq% t G:brganlc I@yer was dried over anhydrous
magnesi um sul fate. Filtration o i ht”and the renoval of the
sol vent gave 5-(tert-butyl-dinmethyl -sil anyl oxXy)-pentanal (3.32 g, Is 91%
as a light brown oil: ES(+)-HRVS nfe oa[g\lated for C iH2402Si (M+H)-
217.1619, found 217.1619. 6) Prepar at¥orof

44346- (tert-bus vl saitivat by | 4524 @npeletioyycatboxnyl drirghyd- l]nctzﬁl(}ﬁ):n(ﬁy]—butyric acid

et hoxycar bonylth}‘fil né{el‘,r) (Epg eg,oéglﬁb%m\/rl)l Ca a&ﬂoroggng%e ?ﬁ) LTBwereOadded N-
20 bromosuccinimide (6.67 g, 37.5 mmol) and 2,2’-azobisisobutyronitrile (AIBN) (591 mg,

3.6 mmol) at room temperature, Then, the solution was heated to 85°C and stirred for 1
h. Then, the reaction mixture was cooled to room temperature and diluted with water
{100 mL). Then, the organic compound was extracted into hexanes (3 x 100 mL). The
combined organic extracts were washed with brine solution (150 mL) and the organic
25 solution was dried over anhydrous magnesium sulfate. Filiration 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 15-23% ethyl acetate i 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 mv/e calculated for CigHxnBrOs (M+Na)”™ 421.0621, found
30 421.0621

5) Preparation of 5-{fert-butyl-dimethyl-silanyloxy)-pentanal



0 200 A solution of

443- br ononet hyl- 24( E) - 2- et hoxycar bonyl -vi nyl) - phenoxyl -butyric acid ethyl
ester (2.0 Ry®ionseb@82 ng) and tri phenyl phosphi ne (2.2 npot/rrokbsi¥d) i n
acetonitrile (12 m.) was heated to reflu? for 1 h under nitrogen

at nosphere. Then, it was cooled to room %Frperature and a sol ution of
5-(tert-butyl-dinethyl-silanyl oxy)-pentanal 25 (2.8 mvol, 606 ng) in

1, 2- epoxybutane (22 nlL) was added at roam tenfierature and the m xture was
again heated to reflux for 15 h. DEPYRY this pétiod, the mixture first
turned to a bfe aksoheidn adl Bterabatyladimtthel-wmd/lofy)-pémanob it amadlt 3.6&g) becone a
pal e yellow S&él’dé#ﬁ%&hmﬁ'}@ﬂmﬂ NGerd %@&E'V%E‘er% %t@ggx@am%g Jg%qdet(?grr%s@

t enperature an € so t Was” fenoved under uum resi due was
di ssol ved i n #2sud)ut-teopbutflarempniim pddgmenlared 0 §é xamd 290 me3, an@TEVES (Fd) and

the resultiNgdyg) Qi SRLULHLN MRS.HIRAD G rdlh &HTIoELIE G0l RRIARRAL 4 and
water (2:1, 225 niL). ThéJ aqueous Tayef Was extracted one nore tinme with
et hyl acet at eselutioppf sodiyg hieochlaply (113 3nmygo3Gml, %% evag sadidrnbservaicgd e

extracts werecupsher WithadafiiR8r 8aF 4t thd hodhhd QydtliodB do i, QAFLEiER! Ut i on
was dried over anhydrous magnesium sul fate. |I§r_at| on of the %‘rﬁ_r%/ agent

in
and the removerbsieRE0 10 Bt 2] dO | PYHPILEHE IRACHPT MEFHE Bsifdel =xrthgr e was
purified by usiaping sBiighagechidBie)soRabhive LHDABL 10T aphhilpbint, Agrasipithe 5 5 and

15% et hyl acetate in hexanes.to .obtain the desired o »

39346- (1 er B bURYPR AL g 1Sy ROy SRR BRI oA ¢y 021526 (885 cbony - vi
ny1l) - phenoxyk@doo yili) evagaddtdehtyile regifiters o6 s exidbd aso diethol andr€zg00i | :
ES(1) - HRS g 6ol ati6ch 0 ROBHEQER MM R S0 RRR01 36 BT ShPAE- 295
44316- (tert - borgglic @yaretah gdedstvicarmply oy mippsepin s@fafe2 Filttdnox yCiae Bomglagtrhy| ) - phe
noxy] - butyric | vl t T, 500, ( ) 15 _uti ]

44346 (tert - bilyl o Bty ?f?es?{vgﬁﬁ@%f?ﬁ B Roetl b A P pemanal 332 ¢

et hoxycar bbny?PL%i ay 1) light drnexy lobu tBxTICHRMS dméet pajeulaset &r CoOHePSInbtH) 507 nm)
in ethyl 15 agetgie s#ddik)smas added 10% pal | adi um on carbon (350 ng) at
roomtenperature. The resulting black mixture was stirred in the presence
of atnospheric hydrogen gas in a balloon for 36 h at roomtenperature.
Then, the catgl yst WagpihRved-RY6lid-LialidamissngyRxfiickarenpapa(e)and the
resi due was washed witE .ho& eth%l ace.tat.$ g_i60 m.). The filtrate was
concentrat ed PROVEERRSYSEHEY-REPEIOIPTRECT EEYIEHE was dried under high vacuum
to 20 obtain H

44346- (tert-butyl -di met hyl -sj |
phenoxyl -butyric acid et hJIBDMEﬁer (438
ES()-HRVMS me cal cul ated for CZQHSCDGSiH( ) + 548, 3269, found 545. 3267.
8) Preparatjon of % AN

0O . .
gfﬁ;”( Zégi Q?Xygxasg ugg}y (lf_figg&r&&n?étéy?ﬁQXEg[ZQéXO_xy&r oln 1?\Qrbﬁ)r3§ﬁ(e}fclfxl§rﬁ'~%¥t§r'i§ acg aci d

-2 (- gbhoxycar bonyl - et hyl ) -
86% aslia colorless oil:

ethyt ester (2.0 mmol, 798 mg) and triphenylphosphine (2.2 mmol, 577 mg) in
acetonitrile (12 mL) was heated to reflux for 1 h under nitrogen atmosphere. Then, it was
cooled to room temperature and a solution of 5-(fert-butyl-dimethyl-silanyloxy)-pentanal
25 (2.8 mmol, 606 mg) in 1,2-cpoxybutane (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,
30 150 mL) and the resulting cloudy solution was washed with a mixture of methanol and

water (2:1, 225 mLb). The agueous layer was extracted one more time with ethyl acetate



13/ To a solution of

44346- (tert-butyl-di net hyl -si | anyl oxy) - hexyl ] -2-(2-et hoxycar bonyl -

et hyl ) - phenaxykdasiyfbc acid ethyl ester (0.837 nmol, 438r/aBphosiofosiHF (12 i)
was added a solution of n-tetrabutyl anngziunlfluoride (1.25 mmot, 1.25 ni,
1 0M in THF - 28 - at OC. Then, the resulting colorless solution was

all owed to wayj t stirred for
Snother 2 h atisiet @%@%@Eﬁ%@%&vﬁbﬁ@a@ SR T R Tl o |
The organi ¢ cenipoanthOwds aekibe gaeeid s¢lntion ves dyd ta@emm@ovémmcmn) s t he
combi ned. ext r gk SioNGH . #ORD Lk inOIckBe SOLULAOA: LAOAeiilownierhe OF gaNi C
solution was dried over an rous magnesium sul fate an% the filtrate was
renoved under crv%wmreaww&%w rustiggrdigrea el delmaghageieerapir plating withe

resi due was; ds b&ﬁlsf%létﬁﬁ@éctéé@ﬂ%xdﬂbﬁh ou@ﬁluwue@%azt qéq%ﬁtlﬂu%ﬂimmethyl
442-( 2- ethoxycarbon¥l-ethyl 6- hydr oxyhexyl enox%%ﬂqutyrlc acid et hyl

cater (342 SO0 niae FRBl B e ossuP R B o

c?l Z zlg)az gdbf OEs;éEZﬁdﬁl&ng) m%ﬁ&;w&bloﬂéls%ﬂZ%’M) ?RMSL‘rﬁlflc)éﬁauh&@ﬂ)r Fggﬁgg@mr _epar at :j on
0 - (6- bronmp- hex -2-(2-et arbonyl - et hyl ) - phenoxyl - butyric ac
ethyl ester @gﬂ§55§hﬁpggﬁmﬁgsaﬁ§%ﬁ'

442-(2-ethoxycarbony| et hyl ) - 3- (6- hydr oxy- hexyl ) - phenoxyl butyric 15 acid
et hyl est ey carb n te , 423 ny)
in dichlor onel%n ane raf’%m;ééwﬁb&d‘g& Cth ‘%Jpﬂ rq 922 %0’8’?“ °“’f", 281 ny)
at -0C. The reﬁﬂbPMmgﬂ&bh@n¢a&$ﬁEﬁhamuon mas stlrred for 3 h at 5-10C.
Then, the solvent was renoved under vacuum.and the crude was tried to
dissolve in a mxture of ethyl acetate a hexanes 50 nL). As a
result, a cloudy sol utionT8aME@i Ni'ng"sofe Jpr éCi pi t te mas 20 formed and the
cl oudy solution was transferred into a scparatory Punnel and was washed
with a mxture of nethanol and water (2:1, A50.nL,). The aqueous | ayer was
extracted one nore tine with ethyl acet at & afd hexanes (1:3, 50 nL). The
conbi ned orgaﬁo@S@mkmaéﬁ$3Mb@e%WashbmmmeMMDMMMEMSBﬂunﬂthEEEO m.) and the
or gani ¢ sol ut tion of
the drying ag%ﬁ?gﬁﬁgﬁthﬁg)ﬁ%ﬁ6$ﬁqughQaggﬂg%ﬁgéﬁ@ﬁyg@gﬁgﬁgo Fnehég oi |

whi ch was pur pfefaed 1 Hplugpsagded Bl“/op@\’@émmmrb@@(%Brﬁls,wrr@crmte@@%mTéﬁt uting
Wi th 10% et hyl..acel i nhﬂuﬁ%@ﬁ’?cdtlg tkf%tﬁ‘e%édle bS8t afdds fim a

br ono- hexyl ) - 2- (2-'et hoxycar bonyl phenoxyl -butyri'c_acid ethyl ester
(350 ny, 87.5pllogyfoy 3%?694’1@%1119&#% é‘é%n»}he MRS T ved Patilggtigngsing

C23H35Br 06 ( My Nakr 1493 addbfiOresiti@iingl W3Rdbab ot ethyl acetate (~60 mL). The filtrate

was concentrated in vacuo and the resulting residue was dried under high vacuum to

@

20 obtain 4-[3-[6-(terr-butyl-dimethyl-silanyloxy)-hexyl}-2-(2-cthoxycarbonyl-cthyf)-
phenoxy]-butyric acid ethyl ester (438 mg, 86%) as a colorless oil: ES(+)-HRMS m/e
caleulated for CueHsiOeS1 (}\/H—Na)+ 543.3269, found 345.3267.

8) Preparation of 4-[2-(2-ethoxycarbonyl-ethyl}-3-(6-hydroxy-hexy)-phenoxy]-butyric

25 acid ethyl ester

HO o’\/”jro\/’
0

0o
To a solution of 4-{3-[6-(rert-butyl-dimethyl-silanyloxy)-hexyl]-2-(2-ethoxycarbonyl-
ethyl)-phenoxy]-butyric acid ethyi 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



30 - 29 - PREPARATI ON OF PREFERRED COVPOUNDS Exanpl e 1:
4-{2-(2-Carboxy-ethyl)-3-[6-(3,5-di-pyridin-4-yl-phenoxy) - hexyl ] -phenoxyl -t
hutyric aci Ay&a096/R403: Preparation of 4- PCT/EP2008/060511 _
{346- (3, 5- di br ono- phenoxy) - hexyl ] - 2- (2- et hoxycar bonyl et hyl ) - phenoxyl - but yri
c acid ethyl ester To a m xture of

443-(6-b - ‘ d hyl
coter (14 54 §08cEE by ORRYEALR AN Il IS LRl IdLALBE" 0 0% e
pot assi um car béhlatrg tE8mBBiIrgwasBliTeBlonmmiter ﬂvéraeroamd@wctawrb\lb@fpmml | or mani de
(210 nil) a”ddﬁtﬁ%&ﬂﬁw&é’ﬁgsdﬁni) Fhe Br%QfH& 50‘?@8@1‘1 ?ﬁacTJ&‘%ntB%&yf dcbiRg

suspenS| on was heated to ref reaction m xture was

cool ed to roof*f@mbernstthe @n&mﬁdGiﬂFalﬁtSé’@ertSheW%}ElPﬂﬂG2@19“% (190 mithdheyr gani ¢

compound was ghKie6dtathn Wik QiQldW anBeBhAlRghZink 8B Rhd the BRAd R combi ned
organi c extracts were washed with brine solution (200 nL). The 15 orgam o

layers were dFFESCOYER BRRYHHGUS HEY RIS BRIrgeat &he FRje ey Was Aiged

concentrated RAhvAGUE Hig \@ma@h dnBeheCdcbifta 4@@@%@&%@@1 \BS1)BUB L 8- bg/ usi ng
Z.C Elt g_t 2??\622:’1 g{r}n{_ )g)?}r Onglzlﬁlgﬁlc ac;])c/[ eghl;l_ As\tserH(349 mg, %"/lf))l \%aas zsola%elduats Idré OIYIMGSE Qtl 10% et hy|
346- ( 3, 5- di br asE)piRONOXE) caleedyel For 2 (R-@t(NoXRUE anbomyl fehdyd)24phenoxy}
-butyric agld ethyl ester (19.61 g, 99% as a colorless oil: ES(+)-HRMS nie
cal cul ated Tor 20 C29H3806Br2 (MrH 641.1108, found 641.1101. Step 2:
Preparati on 09)44346i@@ﬁ@ﬁdﬂﬁﬁﬁﬁﬂ@%mmewkﬂphéhﬁmy%mh@m%%ﬁng@mgmxﬂ
ethoxycarbonyhmﬁgp%% & &xyl butyric acid ethyl ester A solution of 4-
{346-(3,5-di bro en xy hexyl1l- 2-( 2- et hoxycar bonyl -ethyl)- 25
phenoxy}-butyric aC|d et hyl ester (321
m.) was stirred for 5 m nut 4ﬁ¢w$r@nder a nitrogen
atmosphere. Then, tetrakis(triphenylphosphine)pali adium(0) (115 ng, 0.1
mol ) was added at roomtenperature and the resulting light yell ow solution
was heated to 80 C and stirred for 5 m t this point, a solution of

Pol | owed by & oarufidirait gt dorg BRI (i Mg Bheabiit il 208 20150
nil). The tesedid pthy CBtﬁgﬂQtSSy&eﬁdldMMMﬁ@n tﬁmhlosmder(? etimingt. 423 mig) Wt ref | ux.

Then, the rea 1 Lyt ed with
water (20 nm) Qfglﬁlg%g{& h}éﬁé@gaﬂ%@? g§&ﬁk@ﬁ%h&y_?ﬁg§§h&gﬁp§f%§qgi %éi?ggsgpg?at ed and

the aqueous | Ayeiesuldng C@i@fiﬁﬁé?%PW%Sﬁwé%fw Beet-He- 0. the yolverhiwasc onbi ned

organi ¢ extr agdnf WeReM@shi®and the crude was tried to dissolve in a mixture of ethyl acetate

and hexanes (1:3, 50 mL). As a result, a cloudy solution contaming some precipitate was

0.5 mmmol ) in dimethoxyethanc (10

20 formed and the cloudy solution was transferred into a separatory funnel and was washed
with a mixture of methano! and water (2:1, 150 mL). The aqueous layer was extracted
one more time with ethyl acetate and hexanes (1:3, 50 mL). The combined organic
extracts were washed with brine solution (100 ml) and the organic solution was dried
over anhydrous magnesium sulfate. Filtration of the drying agent and the removal of the

25 solvent gave a coloriess oil which was purified by using a Biotage (40M) column
chromatography eluting with 10% ethyl acetate in hexanes to obtain the desired 4-[3-(6-
bromo-hexyl)-2-(2-ethoxycarbonyl-ethyl}-phenoxy]-butyric acid ethyl ester (350 mg,
87.5%) as a colorless oil: ES(+)-HRMS nve calculated for Cp3HisBrOs (M+Na)"
493.1560, found 493.1560.

30



35 with water (100 nlL), brine solution (100 nL), and dried over anhydrous
magnesium -30 - sulfate. Filtration and concentration of the solvent gave
t he crude reg dugepdbch was purified by using an | SCO #8rgp6e&lee®¥y el uting
with 0-50% et hyl acetate/ hexanes to affor2 4-

{346- (3, 5-di -pyridin-4-yl - phenoxy) - hexyl'I"=2- ( 2- et hoxycar bonyl - et hyl ) -

ES(1) - LRB mc 5 cal Hut at oa” Ry S RAGH AN B ERE AR SN BEC I 0. 426,

Step 3: Preparation of 4- Example 1:
(2- (2-car boxy-ebhyglaBiG-ditdyips.-H-c3d fi fa Yl ﬁ’é?.@ @é)n biphfifaxy! - butyr
ic acid To a soﬁt |oar§ é&? 1%,)5 B%l ey y%fl I&I n- Vﬂgﬁr%xy§ hexyl1l- 2-( 2-

t o et hoxycarbonyl -et hyl) - phenoxy) buter‘é acid et hyI ester (195 ng, 0.3
nunol ) in ethanol (10 rrL) was added aqueous 1.0 N sodi um hydr oxi de (8 ni)

at room tenperature. n} xture was heated to 50-55 C and the resulting
sol ution was SE€P ll“rpéﬁi’dfaélf’ng f 13-t i RROPAHREY I - (AP B WEE ¥ e ent r at ed

ang th(e resi ;Zl@tﬁyly&@&ndiﬂ}uh%c\éttﬁhthwfﬁs@f (20 n) anﬁ extract ed vvlth di et hyl
ether (50 nL) to .renove any neutra The er 15 was
Srai i od wiin o KChYHREER SPTE e Ry i e e BeBua el i gne 'y
acidic. The raﬁmdacn‘gatwhbskﬁ(S@M € 80.4e menot) 03, b-dibke@abphynot (8 35783 ehmanl, washed
with water, After. ai.r

(2-(2-car boxyanedtqg'tdls31m§ azgg%ng{?:gfﬂ af' 2, 61 68 1)4 er': adc}%d N N- dx)mehhé/ifblimami% oxy}
butyric acid {LY&dmngstogdgo M‘ﬁdtrr@@rmmetafam Ehwvdawﬂtalgs%m{pmdsmn@@(sh at¢dRVS e

cal cul ated 1 ofe\CoRHBTR0 &M@@me@%@ SN 3520050 20 Fragpl 2

4-12- (2- Car boxy eth t'er pheny exy enoxyl -
butyric acid ?8h gp‘@p@j}() p@aﬁn@ gorgfound was cxtractcd nto ethyi acetate (2 x 200

(2- (2- et hoxycaf banyths @Jnhﬂr{c)i orlafic Chtdacd wed dashi@kRNGRY |’iol§t1on (200 mL). The

yl oxy) - hexyl | - phenoxy}-butyric acid ethyl ester sim |l ar procedure as
descri bed in eeamplexcry wedgpd ovepapdyireutneggedye sHits f %erw%and concentrated

(346- (3, 5-di bfn%ﬁb%ﬁ@%)cr@@é%ﬁ&cﬂvh(cﬂw@k herxeaa laqagmﬁtomgb}ommnoxyl butyri
ﬁ,ma)'fl) dt gt 2%![ af (tngg{o gphy l(gEASIQZE& 11ca? elu {]ngg &en&% et {d%gé’{é:tc c(::xlagcb c? gb@tam

{2- I( 2- eL h ?xycar{mp@yj ,5-@ibfvyto) phdfidy - Iﬁ%’m 2r(3-;cﬂho}cf1<ﬁfblﬁhﬁm’dy*)§3hcrwk?%y@tyﬂﬂﬁxy| ] - phen
oxyl - butyric [ olorle

251+ NS i P a0 B Ha R ity ERBS R e a0 334

Step 2: PrapatathonpBaiM4AH) (@J(IEOSCﬁmbﬁb&M Bohyl )-3[6-([1,1',3,1"]terphenyl -
35 hexyl kphenoxyl -butyric acid ethyl ester WO

2009/ 024492PCT/ EP2008/ 060511
Step 2: Preparation of 4-{3-{6-(3,5-di-pyridin-4-yl-phenoxy)-hexyl]-2-(2-

ethoxycarbonyl-ethyl)-phernoxy}-butyric acid ethyl ester
A solution of 4-{3-[6-(3,5-dibromo-phenoxy)-hexyl]-2-(2-ethoxycarbonyl-ethyl)-
25 phenoxy}-butyric acid ethyl ester (321 mg, 0.5 mmol} in dimethoxyethane (10 mL) was
stirred for 5 minutes at room temperature under a nitrogen atmosphere, Then,
tetrakis(triphenylphosphine)palladium{0} (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
30 cthanol (10 mL) was added followed by a solution of sodium carbonate (318 mg, 3.0
mmol) in water {1.0 mL). The resulting fight 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 cthyl acetate (50 mL). The combined organic extracts were washed

35 with water (100 mL), brine solution (100 mL), and dried over anhydrous magnesium



-31 - Asimlar procedure as described in Exanple 1, step 3 was used,

starting from4- {2-(2-ethoxycarbonyl-ethyl)-346-([1,1 "' ,3,1"]terphenyl-
-yl o xy) - wiexyddepsoheno xyl - butyric acid ethyl estepel/B8oR@Best 14 nmol)

and 1.0 N aqueous NaOH (10 nL) to afford_4-

(2- (2-earboxy-ethyl)-3[6-([1, 1,3, 1"]terphenyl -5 -yl o xy) - hexyl kpheno xy}

DU oach el M Ay A Gbl e G 1R i e el e

Exanpl e 3: purified by using an 1SCO 40 g column, eluting with 0-50% ethyl acetate/hexanes to

443-16-[ 3, 5- Bl { 2-(8! 'wgpalgt%hﬂ éﬂyl% : g@éy(fb:eﬁg?egéba%m@%y&ar boxy-et hyl)

- | ophenoxy] - butyric aci rep a

{643, 5- bi s- ( 2PHePRIYY GURYE held ﬁh)al eytsv)@%@a&éﬂ)ﬁhékwbrm@ ES(+)-HRMS m/e

et hoxycar banylai@lail - DERQNIALLYT420 538, il by 8t er A simil ar procedur e
as described in Exanple 1, step 2 was used, starting from4- 15

{346- (3, 5-di brono- phenoxy) hexyl ] - 2- ( 2- ethoxyearbonyl et hyl ) - phenoxyl - but yr
ic acid ethyl St@ﬁBﬂﬁelﬁaﬁgﬂm 61514 {@(ﬁcﬁmb)eﬂ@r)ds [2=(B JsLb Qridant dyilh Kendxyyhbgaioni ¢

acid (422 ny EEP % $ i sol ate 443-
{6] 3, 5-bi s- (2E*FP%’ USHF P47 n- 4- y1) - phenoxykhexyl } - 2- ( 2-
et hoxycar bonyl - etToyd sphupbeaitxyi- ﬁueﬁyﬁipgznmﬂdrl—@hﬁysky)eﬁiﬁyz(225 ng, 67% as a

| orl il t 06 75. 3240,
Found 675, Dottt b B B ST bR S e RS BRI o be Hhdhs
di n-4-y1)- pheﬁﬁmﬁb%hemykﬂa®m9®4(E&mwbmyhﬁthyﬂé@pﬁémbkahuﬂgxmwﬁéﬁmd A
simyar proceduis. 5 SR RESk LR Rink sofloiRcd A% ESHSt At Tno from
{643, 5- bi s- ( 2tehdtigo rixtpypriag Foncantttefl aphién exidkh erydijited Wiyt 60ynlarasdny | - et hyl
)- 25 phenoxy&?{%t)ﬂ Wih @i@fh?l C%CPYSIO RIS%E Ferfodd FnyButr 13gurFB0 rhe AREoL 18N

aqueous NaOH ( % to a
443-{ 643, 5%ij ‘é’ﬂf(fledf e@&i@_fdwwwmm updbrosedkine ke e slighty aaidipolget hyl ) - ph
enloxyl Ibut ?/r i @éﬁgﬂgdvmls%dggm&%%@a@%mr@m@g&é{ﬁgﬁc#/\mﬁ ﬁatgﬁlglﬁg%aiﬁs( ;2) E)Ile\/Sl
ZI e calculat grymg,o 4{ {2~ 25carboxy~cthyi) 3({6 (3Hg~d1- pyridin-4- yi-phcngxl;f?hexyl} phenox?} anpt e
4-{ 2- ( 2- Car bowyyrert dapl () 76348,-963;) Sadlisolpzd b Whil-splid: psenaxys hexylidutapdaenoxyl - bu
tyric acid t . Prepar.at | f 4-
[346- (3, 5-di - B ?53%8%1.*-1295 {)D\f‘%ég%@?afﬁ‘é%‘yﬁgf?%@%z- 35 et hoxycar bonyket hyl ) -
phenoxyl -butyric acid ethyl ester - 32 -
Example 2:
4-{2-(2-Carboxy-ethyi)-3-[6-([1,1°,3,1"]terphenyl-5’-yloxy)-hexyl]-phenoxy}-butyric

acid

25 Step 1: Preparation of 4-{2-(2-¢thoxycarbonyl-ethyl)-3-[6-([1,17,3,1"Jterphenyi-5"-
yloxy)-hexyl]-phenoxy}-butyric acid ethyi 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-ethoxycarbonyl-ethyl-phenoxy -butyric acid
ethyl ester (321 mg, 0.5 mmol) and phenylboronic acid (366 mg, 3.0 mmol) to obtain 4-
30 {2-(2-ethoxycarbonyl-ethyl)-3-[6~([1,1°,3,1"Jterphenyl-5"-yloxy)-hexyl]-phenoxy} -
butyric acid ethyl ester (147 mg, 46%) as a colorless oil: ES(+)-HRMS m/e calculated for
Ca1HyOs (M+Na)" 659.3343, found 659.3343.

Step 2. Preparation of 4-{2-(2-carboxy-ethyl)-3-[6-([1,1°,3,1"terphenyi-5"-yloxy)-
35 hexyl]-phenoxy}-butyric acid ethyl ester



A simlar procedure as described in Exanple 1, step 2 was used, starting
from4-

{3-[6-(3, 5- fidfoymaphenoxy) - hexyl ] - 2- (2- et hoxycar bonyl pethhisorfzenoxyl - buty
ric acid ethyl ester (250 ng, 0.39 mmol) and pyri di n-3-yl boronic acid (201
rig, 1.55 nmml) to give 4- I

{346- (3, 5-di - pyri d&ll@l aé%é%cc?r}ggéjerg tbﬁ%gl)ﬁxam%é&(zf s%ggoga\éggelrd ré{nsgsl‘?(;[ h%{O 5

phenoxyl - but yri c "aci
ES(+) - HRVS i &- @aﬂtMV@tlwdylf@hyi)EBMBNmB Jtetvired)yl-5 630x3-42% - fhround} -639. 3416.

Step 2: Prep
{2-(2-car boxyﬂg"f’il-}%rh:leal d%ghfgeg 615(950%% OMrmnclﬁD&g quﬁeeﬁ%SxI%O%%xyT[f %frf;%?(yl but yr
ic acid toA sfi{ ?arm@éﬂi)rﬁ%(@ éslc’:’}f‘fvfb}@@y h-viosaiptxe!]phenprepbBynidas used,

starting frsOFMd(’/s me, 91%) as awhﬂ:e qohd ES(+) HRMS m/e calculated for CaHagOgs (M+Na
{346- (3, 5-di n- 3- noxy) - hexyl ] - 2- ( 2- et hoxycar bonyLet hyI% phenoxy

| - butyric a&fgtjwé? ﬁ%ﬂdég%g?w( 150 ng, 0.26 nml) and 1.0 N aqueous NaOH

(2.5 n.) to afford 4-

{2-(2-carboxy-ethyl)-346- (3, 5-di-pyridi g\-j}i-%phenoxy) hexyl | - phenoxyl -

butyric acid (110 ng, 80% as an armr ite solid: ES(+)-HRMS nic

Zal{ (2:ul( zzit (ca:g %5 fm{sﬁ{zfmsﬁi) 3}&2[ g&ztgdk%b%ﬂmﬁ%ylﬂﬁg&exi mtfaﬂ}-ﬁﬁﬁc%)ﬁ%ﬁetﬁyﬁmlﬁ 5: I
r boxy- et hy t.i.m di.n- phenoxy) - hexyl ] - phenoxy

- butyric dcid 20 Step 1: Preparaf b%ﬁ)‘/@ Bheftiacii

4-{2-(2-carboxy-ethyl)-346- (3 5-di br ono- phenoxy) - hexyl ] - phenoxyl - butyric

(346 (3, 5- i bi Ghor pHETORY)- e AP HE BB G Ry et ReRyp 2o 2
phenoxyl - but y%h@iyem‘b@yé@thy] pl@g@e'ﬂ -bgtyriGaqid ethyl 3$€Imml ) in ethanol (30 nL) was
added aqueous 1 N so6hUm, %éﬁ!{rc%%( Hgs@nl(caﬁn ?E&Lﬁa}gle?t s{egg%dtb%%egt%& Bom D€

resul ti ng suspensi on was m xture was stirred for

3 h. Then, 13t he-ddStdilgpmpirhengrn- hmé] %@%etéwr:abwl-aﬁhﬂmheéwﬂéshumu@ weid
diluted with wafiedkel 20 1My, 8RGnEXE a8 t2efli0n- Fﬂlc@d@lyh%km%t hed (42§0m joto

remove any neutrsl impurities. The aqueous layer. was acidified 30 with 1 N

hydrochl ori c BEPH affi t H¥ater gAms 46 &%@ﬁ%éumgﬂm&w@&@ﬁmw Bextind{?- acet at e
(2 x 50 ). azmyec@masynaﬂymmmﬂbxm@@a& Qei@xtHydelts (ef engashpas WichBridki ne

solution (50 r d ov n te, fi ed, and
concentrated ?Ltlé +\)éﬂ{lﬂg Ecéliab‘ig%rgéc‘f%‘\iﬁgﬁ(ﬁ &is[% ﬁﬁJ #%@JSW é@é%’f% an | SCO
40 g columm, eluting with 0 100% et hyI acet ate/ hexanes to isolate
4-12-(2-carbo t henox X WD
3000 Saaderpoitbedibbadd é%s[q ReALs mbrud?yr g V\é%“u"éﬂ(‘ﬁ‘??%”zé?“ 929 as a
white solid: @S(oﬁyetﬂmhmoey]elaﬂtﬁmldalﬁed f or C25H30Br 206 (M+Nay 607. 0301,
found 607, 0298. b € 1 ﬂ‘ - _
{2-(2-carboxy- et @ %%égc g@% Q&E? blc{?% agl ‘il Sﬁgr%&d;)uﬁedft%ﬁm@ﬁ%phenoxyl
-butyric aci d3-{6 5 -bis-(2- ﬂuorowpyndm— ~yl)- phenoxy hexyi -2-(2-cthoxycarbonyl-cthyl)-
25  phenoxy]-butyric acid ethyl ester {220 mg, 0.32 mmol) and 1.0 N aqueous NaOH (10

mL) to afford 4-[3-{6-[3,5-bis~(2-fluoro-pyridin-4-yl)-phenoxy]-hexyl} -2-(2-carboxy-

ethyl)-phenoxy]-butyric acid (110 mg, 56%) as an amorphous white solid: ES(+)-HRMS

mve calculated for 635H35F2N205 (M”FH)‘ 619.26 }.4, found 619.2615.

30 Example 4:
4-{2-(2-Carboxy-ethyl)-3-[6-(3,5-di-pyridin-3-yi-phenoxy}-hexyl{-phenoxy}-butyric

actd

Step 1: Preparation of 4- {3-[6-(3,5-di-pyridin-3-yl-phenoxy)-hexyl]-2-(2-
35  ethoxycarbonyl-cthyl)- phenoxy}-butyric acid ethyl ester



To a solution of 4- {2-(2-carboxy-ethyl)-346-(3, 5-di br ono- phenoxy) - hexyl k
phenoxyl -butyric acid (150 ng, 0.26 mnol) in ethanol (2 nm.) in a 20 rrilL

m crowave t wagweingpadded tetraki s(triphenyl phosphine) pal/kaisweds®) (29.5
ng, 0.03 mmol), pyrimdin-5-ylboronic aci (189 ng, 3.0 mol ), and

pot assi um carbonate (212 ng, 1.53 10 mmoFy - room tenperature. The
m crowave tube "‘@éq;&‘ﬁﬁj 8304, fe%%gd In%x%@%ﬁ Qﬁegz%ﬁ BQ‘Q’aSYé%m? ffoqnﬁor 30
m nutes. Then, the rea tion mXxture was co erature and

diluted with Waled.5(@gomb-phawty)dehyl-26bebatearb@o! yl}pﬂ'dme?i}t}th}k}ay@ds wer e
separ at ed andetfn)?%stgit(ayd m@%@%xﬁolﬁ Qr}ﬁ%mm% b6t 9&‘@'(20“3{@”1 54 K‘&o feous

Iayer was acid drochloritc acid orgam COI’TpOUﬂd

was extracted@V%ﬁUBié(%ﬁﬁ%PWﬁ%%@ﬁf@m@%W%hgﬂﬂﬁ{§fﬂ*ﬁ@mﬂﬁﬁﬂﬁﬁ§@ organi ¢
extracts wer egﬂéﬁ&@?@uﬁ&% E'cz@éthﬂ%st@@dlgi ing, nszé/@(as %&imrlc% éleqtsgwq;m@ hydr ous

magnesi um sul fat e I'tered, and concentrated to afford

{2-(2- carboxyw§PH9ﬁfm§%®Hf§(§(Hﬁﬂbfﬁ9ﬁﬁ%iﬁ“@d9%gﬁﬂénoxy) hexyl | - phenoxyl -
butyric acid (85 ng, 57% as a light yellow solid: ES(+)-HRMS nie

cal cul at ed fo 607 d 607. 5 7. 20 Exappl e 6:
115 1605, 5- VS A FRUHYY 01 Bl DRGNS FSHEhoRS) DR OE AT L Bhky- et hy!
) - phenoxyl - bpiteys:iy¢-bagiidad® A sim | ar procedure as descri bed in Exanple 5,
step 2 was, used st.ar

, ting from :
(3B Gi br olo: pheroud B 1P e St remptshgter oty YL HEIB AN Bty
acid (150 ng, {0V[628.5rdpinydiadd/l-fhameshyiexithi- (ﬂabt%y@arydﬂybetbﬁ) -pheaciyd- (217 ny,
1.53 mmol) to, [, g - @ noxykhexyl |
-2-(2- carboxy1§¥Lqﬁgeﬁﬁﬁgkgiﬁwgﬁgb??éﬁg ﬁﬁﬁég%%§8&§?§§§I% aHBgﬁorphous
white solid: E“@(réri {P@Wrbﬁxef-e@(yl)c%ﬂ6c(éﬁadh@m¢1@ﬁ -YEBERo A0 B e My K

643. 2158, f oundy843ia31fBme @@W & a?norﬁho&szwﬁu% SR ey s gﬁ‘ﬂb@Ia(Jdl 1
3,1" ]terphen%lgﬁ Isulla e0x butyri'c acid - - tep 1

Preparati ol o @QOE@%ﬂiyég}%%%y@u%¥ﬁ9@§@3(6 mer capt o- hexyl) phenoxyk

butyric acid ethyl ester To a sol ution of
443- ( 6- Bronp- hexy0- 2- ( 2- et hoxycar bonyl - et hyl ) - phenoxyl - butyric acid et hyl
ester (5g, 10.60 mmol) in THE (100 nL “‘ Bur ea (0.889 g, 11.68 5 mmol)

was added and hegd-edChmokpbinyl-30643, Bldi}bjfnmﬁﬁic-sryﬂibﬁ@okg HdRlCpRamakyisi s, the
starting material was conpletely consuned, Tetraethylenepentanlne (4. 02q,
2.7 mL, 21.23 mml) was added and th} UEEA %N mi xture was heated to refl ux
overnight.20At this tinme, the reaction mxture was diluted with Et0Ac (500

m), vashed widh 3N Hekol 100 L) . el ek b5l Res 30 Gl QYFhlR2504. The

sol vent was I'n vacuo
phenoxy} ~butyric acid

To a solution of 4- {3-[6-(3,5-dibromo-phenoxy)-hexyl]-2-(2-ethoxycarbonyl-ethyl)-

25 phenoxy}-butyric acid ethyl ester (1.5 g, 2.33 mmol) in ethanol (30 mL) was added
aqueous 1 N sodmum hydroxide (25 ml.} at room temperature. The resulting suspension
was heated to 50-55 °C and the mixture was stirred for 3 h. Then, the reaction 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

30 with I 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]-



10 an oil.FCC (2% Et OAc/ Hex) provided an oil (3.65g, yield 81%. Ili NWMR
(CDbC13):7.09 (t, 1H), 6.75 (d, 1H), 6.69 (d, 1H), 4.18-4.08 (m 4H), 3.99

(t, 2H), 2. Qo tohosordfh, 2.64-2.46 (m 8H), 2.13 (m 2H) pcdphrboshsd® (M 8H),
1.27 (m 6H). Step 2: Preparation of

41346- (3, 5- di br ono- phenyl sul fany1) - hexyl] 2- (2- et hoxycar bonyl 15

et hyl) - phenox I-bu G ac .. ester

2an) (5. Bl howy Hspiioil e RS 1. Bl EuER i soise PG SRS bl Bt aci o

et hyl ester (QﬁHmBgOgawﬂgﬁ Ao @H0), fomdHVB@ERYS nl), 3,5- di brononitrobenzene
(129mg, 0.46 mmol) and Cs2CA3 (150 ng, 0.46 mmol) were added and stirred at
90 C for 3 hrs. At this tine, the reaction mxture was diluted with EtOAc
20 (200 nff) 8isd2wWaahesdonpih {2t @rbok1-0byhd)[6-(Fhdi-Bromdintayletenay- washed) ,
brine and t:hep. dnigtoQyhuhipze@*. This mxture was filtered and the
filtrate was concentrated The sol vent was renoved in vacuo to afford an

oi |, This oil waslopuelyipeef 16-Foearery-ehEds £f-0neAlhesmo-eisnppabedd- a col orl ess
oi | (180 mJ, gﬂeﬁbﬂ(‘ 128 ic adlE gl@mg( MI)% étaarfo$€2 wH)in aﬁO%ﬁ rﬁﬁrow%l?g 7.09
(2ng %H?ag (i nmbwyfeﬂ eéaet@kla%ﬂ Wimphl@pféwlew(%%”f&g 8?’%@@ (m éi)
14326( ?]3 gl—%I %ﬁtna@ms )@aﬂ@rmc?drawe@hs 0 mmoT)Qar@d ];ﬁ)&lSSikIrh odtb@fate (212 mg, 1.53

| ro sul fa ex on
) < phonokty] PERDE RaTae sty e SUT e oS ST BN SaE CFGdae added an
_Cla_g aryl b?r on| mwamsde ()«Bang‘qmzxém)mtepgﬁérﬁ(%dl?ﬁgﬁ(njr&xmg?twasa:nsﬂemm (100mtg)

I's mxture WaR etk dnd HindPED t r)13. fiyl abetatd (20 nil! Lgaction
m xture was leﬁf'% ? lé% th g (gﬁ L é% 1 '%3 3 dried
over Na2SO4. WhesgﬁhménmdﬁﬁsﬂwbwmvwdnwnwwammadabTéﬁidmdmZEzde:i%ude
bi s-aryl COUP%_@?CCPW?P@N g%ghg{ c“&gd In@%ﬂe%‘ﬂganon aggﬁ.ﬁ%&‘gﬁrm{éd%@ano' (5

m) and 3N Na IS reac m xture was 35
stirred at!%60@hylgectatl? halnk). The canpiingdiorasaic cxtbastspeacy#sber walsbrinei di fied with

3N HCL; - 35gstutRRAHLY, abddQier ﬁﬁ?&@&s%ig%ldﬂpgﬁﬁtevﬁ% d bhenshiids
reaction mixture in vacuo provided the analog of Fornula 1 in crude foim

HPLC puri fi catifds ﬁ?é%ﬁwﬁww - Sclmponia-op! iF‘-‘k?Fl‘?ﬁj’D BeyylliphgrosyX = S. 5
g;ega]r ati OE Ofuutﬂn& c%td((gS E?rm%))és @ﬂl@hﬂy}:ﬂ(ﬁﬂ@‘hﬁ{ﬂsl(i%HRMS m/e ca]cﬁat_erdhfor |
, 1"]terphen xy utyric aci e title
conpound was ﬁﬁ@ﬁ%¥é68% ‘$n%% ﬁgﬂéﬁéﬁpg th benzeneboronic acid. The
conpound was isol ated by preparative HPLC. The expected product was
characterized
Example 6:
4-[3-{6-[3,5-Bis-(4-methyl-thiophen-3-vl)-phenoxy}-hexyl}-2-(2~carboxy-ethyl)-

phenoxyl]-butyric acid

25 A similar procedure as described in Example 5, step 2 was used, starting from 4-{3-[6-
(3,5-dibromo-phenoxy)-hexyi]-2-(2-ethoxycarbonyl-ethy)-phenoxy} -butyric acid (150
mg, 0.25 mmol) and 4-methyl-thiophen-3-ylboronic acid (217 mg, 1.53 mmol) o afford
4-[3-{6-[3,5-bis~(4-methyl-thiophen-3-y)-phenoxy]-hexyl}-2-(2-carboxy-ethyl)-
phenoxy]-butyric acid (80 mg, 51%) as an amorphous white solid: ES(-+)-HRMS m/e

30 caleulated for CasHioOsS, (M+Na)™ 643.2158, found 643.2158.

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

butyric acid



10 by LC/ M5 (MtNa) where the nmass was observed as 619; the expected nmass is
596. LC/ M5 indicated a purity of 100% as neasured by UV 214 nM

ES(+) - HRVS hkage@da68, f or C34HA005Si (MrNay 619. 2488, f eundrfdRciddB8.

Exanpl e 8:

15443- ( 6- (3- Benzo[ 1, 31di oxol - 5-yl - 5- chl 6r6- phenyl sul f any1) - hexyl ] - 2- (2-carb

- hyl b |
ZX){34gt(é) DI§I Icl)é)r/%m%%[enyl sul’ (2 Oxﬁgﬁy %‘h}%)ZSSg}eﬁxer%a E‘érﬁ%gr?ﬁ%@%ﬂl) pheno

xykbutyri c acbldyrg:tdqwetlefétsmr 20To a sol uti on of 3, 5- d| chl or ot hi ophenot

(1.67 g, 9.34 nu ]Q/gt(%:t( e
443- ( 6- br ono- hexy nglu?% et S@Scar%nef%% ) O(x dg%lg i@&@g}}eﬁxﬂim d et hyl
ester (4.0 g, D8ypocigrdly) esips$dad@eymmp IHPB%@WB gl1-6%5. 48 nmol).

The reactian ginshWas MRS aRflchic@ e t@ﬁup&gfct%g(ﬁyeﬁ&bﬂimg toﬁPLtQhaﬁystﬂ R, after
cooling, the reaction was diluted with EtOAc (300 niL), washed wth water

(twice with 1S8Rg Paigid v2scHpnlsiey censymer: Té&ﬂ%@)é%nemmmc (4Gsmcenttat i on

lé ?;?; eE . B 0e/d lé tcgdAz ?fﬁ%ﬁzﬂl} e\fapﬁdgv& gRdhéRadbh midu® mh&te@z@ Fc%gi oVWBSeRURAE fised by
0 C ovide a pur.
74546 (3 5 Di CHpGroreRHanprCUr PRHY By a3 (8 s s er B ISR ) - pheno

xyl butyri c acmtl),etabey |brigs frirdried BYINMR, YCCDChS)olvedtiw R Gerfidved IH)acuoto :bﬁ“(n(ds 2H),

2 98- 289 [ ) 2765 BoRoRHIN G i et SR v Btk " N gy

1 27 (m 6H). ((h@Ep: 2: TEherld), et [dotH), 6.69 (d, 1Hp 448 slddl(mbiid), 8 Gb &, 2H), 2.95

2-dic cIohex | 0. w.), aryl boronic
acid )(/3 eqwz ), P??AC%Q @gg)ﬁisﬁjaﬁﬁ%%ﬂgﬁ&&gge%%%’l%l))Werey35 added,;
the tube was then sealed with a pressure septum The tube was purged with
g{ ??pe d- ¢ g? ZS{T?Q Pl'e;ﬁ}a'ﬁon%' 3([% (%)diﬁf\@rﬁo EJMQISIQQQQﬁi h@gﬂ in&@ctﬁﬂxﬁd%oﬁylms

(3, 5- Di chl Br octpriepenenil-Pairajcihehyiepen- (2- et hoxycar bonyl - et hyl ) - phenoxykbut

yric acid ethyl egfepikidn @ﬂu[2V(2)etﬁoﬂyc-5%nﬁlje{%8@—@6 -M@SapRARed )—@H@mkﬂe r eaction

m xture was heated at 0C m crowave for At this tinme,

reaction was PHIYVER®H %Y?FﬁteEt(kﬁ&éng(g%g el HRMRIGI 3 wat er (3 rrL) The
Cﬁnbl nled or ga@lmn@hﬁ@e@mmr(ez%gl, eds m? dﬁ@@lﬁz@@:$lﬂ§f@ 6|46ﬁidncﬁ)\/@@@ﬁc&{%ci on Ff

t he sol vent un Ccu rovl de e.cruae ol C sanpl e
e o eel Ve RN R N AR e e o s itk T B T L
was stirreeh a{206@(L)hat wishal Widuwaer (A0 inh). STHeiE®@c tahe Waea@shcdwhbm&smam dified
with 3N HCl. &Oé‘ﬁmfato%%tz{r °$'04[ AR IS seﬁl crcﬁ i t%e fﬁPPe Was conc%!ﬁrag’caas ,$o! ated

by evaporation’in vac crude’ reac a crude
sanpl e. The ds:évmé*ddsmmmméun VR0 ﬂosﬁbaltée@ﬂbifhppépas aimﬁﬁéuHPLEIJGSISﬁ/g an
a0t Yl o L LB ARG BAN ERlorRf (Rt il 24 HhNAIR @DCRTTOR Y

acetate, pH = repar at

4-[3-[ 6- ( 3- Befszbil). 732 6 asibﬂnsugﬂlllsxéﬁm SRS fatym) 4Ha PPN 26D, 15
(2- car boxy;et B%kh@b%&%'z@%%bﬁ @pi &1 aamenh ungysdd (I B, b zbl(ﬁpﬁgrmound was

prepared by follow ng tHe general nethod descri bed above i nste wth
benzo[ 1, 3] di oxol -5-yl -boronic acid. The conpound was i sol ated by
preparative HE’ﬂeg,‘gua NGnafl @&8éy! nitrite / water gradient m)di fied with 20

mllinmolar 20 a um ace H=7.0. Th X te rod
characteri zed b;nf Wg i We(gé Ci‘lﬁ%m?rﬁgeély%é]ga gﬁi‘%’f’&eﬁ "Pﬁle
expect ed nassethgh- 5193&oxy|;15u{ynb/&1di el Gtk e 0 agp DY (@M&Wm&&dmasur ed by Wv

é% ;_1 ]n.L\SA8 5. ESg *); ary b'c\J/i%mc amd??!%a?ucliv )f QdCi(a 887 Sl) Cl& Cg W()Omg? jl'hil:'ﬁmgtﬁthref\x?alél nd

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,SQ,. 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

35 stirred at 60°C for two hours. At this time, the reaction was acidified with 3N HCL;



25Exanpl e 9
4-{2-(2-Carboxy-ethyl)-346-(3-chl oro-5-thi ophen-3-yl - phenyl sul fanyl ) - hexyl |

- phenoxyl - kg Mhds2edei d anmoni um salt The titl e conpoupdri@sispegpar ed by
foll owi ng the general nethod as described in exanple 8 above with, step 2

3-t hi opheneboronic acid. The conmpound wa >'sol at ed by 30 preparative HPLC

using an acetyl nitrite / ter ie nodj fi i L O.mlli ar
armon um acet e By B e A R e R R e Ry Lo v
(M:Na) wher e thhenaimss Foasilobweredras 8BS murifitdtion propiled thd tilmeanriognd60. LC /
M5 i ndi cat ed urity af 0% as neasured by W 214 nM - 37 - Exanple 10
4- {2-(2-Car bgfxﬁ&- egt[ ylv})?@%%%- 5-chl oro- 4L net hoxy-bi p henyl-3-yl sul fanyl) -
hexyl] - p henoxy}-butyric acid anmonia salt 5 The title conpound was

prepared by fplhLewids of 1€-8008H8Ly-ARASEIEHE, 1B, EXREMRyIG 3RAMMyL L h, Step
24- met hoxyl benzenebor oni ¢ aci d. 'the conpound was isol ated by preparative
HPLC usi ng anh@¥Btposyi-Purivrig atidyat er gradient nodified with 20 mllinol ar
anmoni um acetate, pH = 7.0. The expected product was characterized by LC M5
(MtH) where the mass was observed as. 585.2; the expected nmss. is 584. LC/
MB 10 i ndi cat &t tgﬁeﬁawpwdw @fa%f%dsbyrfai%"ﬂ%ﬁf%; “E&@b%amﬁmonﬁge@) ThRVE il e
cal cd for C32&hdb0eSiisitoldddiNayepaalive HBOA, ThoutpetiddQrodh8hs characterized

Exanpl e 11 4-{2-(2-Car -ethyl)-346- (2, 2"-difl uoro- 1 .

5 TP Cer phtenti LR QIR Mol EShah Rt Sprb s o4 sal
The title conpSumtcanais: jorigpdl et bymésincdby by 21HeMyERen-dIRNIR tivom lcd $or

descri bed for a jot es in Exanple 7, step 3
2- Fl uorophenyF%?O%]ghgﬁg%Yiﬁﬁgé%%%ﬁﬁ' \g\%s i sol ated by preparative HPLC

in which the TFA nodifier was replace with 0.1% anmoni um acetate. The
expected product was characterized bygl(d 20 (MrNa) where the nmass was
observed as 655; the expected mass is 632. LC/ MS indicated a purity of

100% as metsur et [Bbis-OuBepzof 1) dioxplp-yl-fphlgrosphanyisuifanyBderg -2 3 7805 S| F2
(MtNa) + 655. 2300, found 65&uARPRencE AR S 42d ammonium salt

Step 1 Preparation of 4-{3-{6-(3,5-Dichloro-phenylsulfanyl}-hexyl]-2-(2-ethoxycarbonyl-
ethyl)-phenoxy]-butyric acid ethyl ester

20 To a solution of 3, 5-dichlorothiophenol (1.67 g, 9.34 mmol} in MeCN (120 mL)
and DMF (80 mL), 4-[3-(6-bromo-hexyl)-2-(2-cthoxycarbonyl-ethyl)-phenoxy]-butyric
acid ethyl ester (4.0 g, 8.49 mmol) was added, followed by K,COs (3.52 g, 25.48 mmol).
The reaction mixture was stirred at 80 °C overnight. At this time, afler cooling, the
reaction was diluted with EtQAc (300 mL), washed with water (twice with 150 mL) and

25  brine, and dried over NazSO4. Concentration under reduced pressure provided an oil. A
sample (2.73g) was purified by FCC (10% EtOAc/Hex) provide a pure sample (1.20 g)
of 4-{3-[6-(3,5-Dichloro-phenylsulfanyl)-hexyl] —2—(2~eth0xyéarbonyl~ethyi)—phenoxy] -
butyric acid ethyl ester. "H NMR (CDCL): 8 7.26 (s, 1H), 7.12 (s, 2H), 7.09 (dd, 1H),
6.75 (d, 1H), 6.69 (d, 1H), 4.14 (1, 4H), 3.99 (t, 2H), 2.98-2.89 (m, 4H), 2.64-2.46 (m,

30 6H), 2.13 (m, 2H), 1.67-1.39 (m, 8H), 1.27 (m, 6H).

Step 2: General method
To a sealable tube, 2-dicyclohexylphosphino-2°,6°-dimethoxybiphenyl (0.08
equiv.), arylboronic acid (3 equiv.), PA(OAc)2 (0.04 equiv.) and K;PO4 (4 equiv.) were

35 added; the tube was then sealed with a pressure septum. The tube was purged with argon



254-{346- (3- Benzo[ 1, 3] di ox0l-5-y1-5-thi ophen-3-yl - phenoxy) - hexyl11-2-(2-carb
oxy- ethyl)-phenoxyl-butyric acid Step 1: Preparation of

3- met hoxy- 5wy doanppenyl am ne Sodi um bi carbonat e (5. 62p@pr@tsBdosniiunol ) was
added to a solution of sodium 30 sulfide, (5.5 g, 70.58 nmol) in deionized
water (60 nmL). Wen the sodi um bi car bonaf® was conpl etely dissol ved,

et hanol (50 ) afonaddsth) ARSI SakHh, AN BRSO AD LA Codre

preC|p|tateforne S remve tration throu
The filtered SdtRichlore-masy! atfeed)- lt?aYlﬂ:RK%-Cth@X}a:ﬂ@@dl}{lrteih@%pbffm&f}Bmdvm|a§1r1oanl sol e

(7.36 g, 37. lanymml)l %m’r"?ﬁﬁ@iﬂ'l 5(1159 Wik hdded 1R 1h€ RUbdon M HMSRE RSdr Qe WasS

heated to refl ux for hen the solution was concentrated in

vacua to renolf® Grisigsairiar for el Eﬁﬁllféélﬂ%tlme t@CBCt@%W%@t%thﬂﬁgﬁéép into 200

m, of iceswahey, @@@u&the fceeufhﬁ, M8 DuMRLE oRJaRi6 ms&qax@cm&euoeﬁmed by
filtration. Afte;waalr dry ) )|rre hox¥5 nlﬂo){rlol-p henyl am ne ((15 82 93%

was obt ai ned SRR EVEPBRR i ANCRSpIS VR feHo BV e UF B9% O R HNR03

(MrH) ' 169. 06684 qﬁﬁyledvaaﬁﬁso&@@& et&n&(emdnﬂemom(ll @{L) ©ks added; this
i nitro-be sol ution

1-i odo-3-neth
5 ot ouy e et B R R AR R g tours ke it YA TRecllin whs ¢3RN vas added

a concent r at exN Hydr Oehborticn Aachdo (8. OSudelkimpe WhehrmmisplaB8 Y eapoftida To

this was dedachl | ed sol utiaon_of saodi mnltrlt 80..28 mml) in
wat er (28a§ v%uo ofl ecg;de reaejtmntnﬁxture o ro?foagc df’ pand %Ic( SI‘hT‘%e&bd Prﬁ}guc?esul ting
col ored m xt uve wvé@edshzbl ﬂrtrecktlﬁ@HPfl(Sum atacayﬁutrémfdmacr@mdetﬂ‘smilﬁ@dowt%of
potassiumi o water (28.4 nL) was added

careful ly. ch%{?tﬁlglﬁrg{ﬁf@&%ﬂg’ m’?i?%cghta Iac brown solid was fornmed and after
addi tion the ice-cold bath was renoved, and the reaction m xture was heated
to reflux. LRGioR" EUCHIf 9—@3-@&&{1@&@3:64@;@“-&1‘?@% %@lenyﬁﬁﬁa@lﬁé&%ﬁ Was
cooled to room ES tenperature and the organic conpound ‘'was extracted into

di chl or onelt5haﬁe"3(@x¥"eﬂﬂ’@ PhepoxXyFRBtYES Al fEHTGHHHAME extracts were washed
with brine solution (300 ni) and dried over anhydrous nagnesium sulfate,
filtered, and_concentrat d in vac hen, e crud ue was purified
by using a LC T3 e camiptd et I?i‘FPf’ﬁinm fﬂ-[o"dn%%@%‘”pr"@eéﬁ%ﬁfé A 4b%gxanes o
obtain 1-i odOmaemevktbwaztsflm dis3- bS/IDZ@ﬁﬁic €dif. The BAPuraisvaa isshtidysol i d:
E1(+)- 20 HRMVB at ed fo C 9 d 278.9393.
Step 3 P epalefsmwe B B B bR L P lisn P T EppL U o e
20 ammonium acetate, pH =7.0. The expected product was characterized by LC/MS

(M-+H) where the mass was observed as 399; the expected mass is 598, LC/ MS

indicated a purity of 100% as measured by UV 214 nM., ES(+)-HRMS mw/e calcd for

C32H350-8:Cly (M+Na)” 621.1684, found 621.1685.

25 Example 9
4-{2-(2-Carboxy-ethyl)-3-}6-(3-chloro-5-thiophen-3-yl-phenylsuifanyl)-hexylj-
phenoxy}-butyric acid ammonium salt
The title compound was prepared by following the general method as described in
example 8 above with, step 2 3-thiopheneboronic acid. The compound was isolated by
30 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.



To a solution of 1-iodo-3-nethoxy-5-nitro-benzene (1.0 g, 3.59 muol) in
ethanol (18 nL) in a mcrowave tube were added tetrakis(tri phenyl phosphine)
pal | adi um( Oywd fdefozéd2 Mg, 0.72 mol ), thiophen-3-yl bor opé-grdsis@sdsd8 Ny,
5.55 mmol ), and potassi um carbonate (496 , 3.58 mml) at room
tenperature. The m xture was heated to Iéggc under cl osed m crowave
conditions for 30 mnutes. After cooly )@g feQo" OOM t enper at ure, the col ored
m xture was filtered and the filter ePWas washed with water. The
filtrate was didt{dt@davpaprethyd- NG‘(@?@%}MM& inethoxghiphenyd-drmbotimy Dasesykbxt r act ed
into ethyl acetate (2 30 x 5 [ nic extracts were
washed with brine solution (%&g}aﬁ Ebﬁaﬁg??ggﬁlgo\;%&gnhydr ous nagnesi um
sulfate, filtered, and concentrated in vacuo. The crude m xture was

purified by U*ﬁmertmc@@mg@@@v@@pﬁp&&i HNBtovahdHnk Iaglemx b@c&uﬂeqz{@% ésacet ate in
hexanes to obtain ; hoxy-5-nitro-p hen% -th| ophene ( 929 as a
r

li ght yel | ow #PF¢ W’ElTPﬁePll%ﬂ/B*’FhoéylE%‘EﬁP‘&P%d‘fi @1@@?&%@@@8@%9@5 0303,

found 35 235. % DBative H1PBO usm@hﬁfébe@l niffiepadtat g‘rﬂﬂen@’fnodlﬁed with 20 millimotar
3- net hoxy- 5-t hen

3 (o o by SR il p T BeaRetep arofgfs T el LonS e qust

(10.72 g, 160M-+HiwHe)e thanﬂssammmeum edd8o 2t the etpk2teBShag,is 241 1L /Midl ) were 5
add.e\d. met h nOl fh(cﬁ(e)d %m%‘x)nt}r/ P%\‘}a‘gseng agured bm'I}V 3%@@%@%{&?%&[ Susrcﬁcd ﬁAf ter

addition o eact | ecang exo ension was
stirred for lChHa@eS]{ZhéWéIa):téﬂﬁﬁIS% ot @7iE80.fi | tered thr ough the Celite.
The filter cake was washed with water and nethanol. The filtrate was
concentrated to renove net hanol and the residue was extracted with ethyl
acetate (2 x 100 nlL). The conbi ned eXixampieslinver e washed with brine 10
sol ution (100 ni. X2~(ﬂéh:%@x§l¥t%§l)@gm(ﬁE'QHﬁ]uHPfQ{iQS,BUI“] gﬂyﬂeﬂkﬁ'-yishifﬁﬁﬁd and

concentrated in vacua he residue was th purif usi'ng an 1 SCO 120 ¢
colum, elliting with 0- 20%8thghenavemitiaicasidrawanda salo af f or d

3- et hoxy 5- t MiaphRebmonhl wab gRyd-& 8y B 1Idw3 %9&m@& sadeLd BBt ryel | ow
solid: ES(+)- HRI\/BE%ngqi%al Rt fo}?gcuné) N&m 206. 0634, . f

206. 0634. 15 Srgp Vel BRrgHey 2 BapsleTodee & FF&PF%’Q?}W RERFIaFidt ﬁﬁ%phene
To a sol uti oncadfpodndeishanate SntpndpaptienHBEY nrvpliangit BRA R d{fids @5 gplackl. 93 rrm)l)

7155 ol | 39 A SRR P TESUROHGHCTH, S G Gt BRAREYS Lo o

Vi gor ousl yzost (Mf\@d wheteithd edhs sl eistronl RE S bfthsodeas mist isicB2 LA/ 5ISg, 21. 47

mmol) in wate I stirred
for 15 min st mgegedsfgofRf s RS 20 A2 R ERBLSHIE fulr 01 05756
mol ) in wat e£,7@90331ﬁLWM @fdc?é@l() dauné®83.2300. During this addition, a black
brown solid was fornmed and after addition the ice-cold bath was rem)ved,
and the reaction mxture was heated to reflux. Wen the production of
purpl e vapor ceased, the m xture was E®@pkd2to room tenperature and the

or gani ¢ COﬁDOUnﬂ{ﬂ\RS(S-@éM@PB]%%xbﬂ& éﬂllﬁwh‘éﬁ@f@&)hégﬁgr)(-&xiﬂ 1-2Q9.cRitubxy-The

conbi ned organi c extracts were was brine ution (200 nl) and
dried over anhydrous magnesi um &y¥-Rhenoxyl-pytxriggeid 5ng concentrat ed in yam
Then, the crude residue was purified by using a LC 80 colum, eluting wlth
0-10% et hyl aget gt[gar i n _hex bt ai n 3- i odo- 5- net hoxy- pheny1) -

es.to

t hi ophene (2. W/@“O’égpgn\ﬁﬁf”fyegg’gﬁp&my 0y -HRVS mf e cal cul ated f or Cl
1H9105 (M+) - 315.94iL& blézmmdte&il.&z 4887 nisiodpr add%l’de@aﬁcﬁlﬁtio@mf afdium
3-i o0do-5-thi oph S S f .
3 (31 odo- & rBURBA S b TP PR inssieaiet y3%6Bo BTGP MErlumiewionats o um
i odi de (65. 73Wmmmplega13853@)ved nneaf@adzidﬁﬁ k) ves 2(6801 pid) theverdut@d desicooled to 0
trimethylsil yJ’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

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



- 40 - chloride (32.86 nmmol, 4.16 nL) at roomtenperature. Then, the
resulting light yellow suspension was heated to reflux for 48 h. Then, it
was cool ed twp femdoenperature and diluted with wat er $&0ewhgsosokhe organic
conmpound was extracted into ethyl acet atg (2 x 75 nmL) and the conbi ned
ethyl acetate extracts were washed with %turat ed sodiumb5 thiosulfate

solution (100, 5&% "E#ﬁ’é id&‘?nL Qﬂb@ﬁat‘épéﬁrth&% 18\%3or§rl\§g?re%‘{ﬂﬁ£§@aw th brine

sol ution (100 e organi c | ayer was ydrous
magnesi um sul fodleeed iy ﬂﬂtfeiﬁédAﬂﬁ rﬂr@“d@()m érpatherad -io-pitopleminT e 8T . de) r es i due

was purified Ry Jpskded a@ﬂ_thlt é@@n%&‘{a 93@9 RS 1 datcmaed\mrtdmgq%ggme

acetate in hexanes to obtain 3-iodo t hi ophen- 3-yl phenol
a light brown: 16310608 rﬂ e calculated for CLOH710S to (M H)
300. 9189, fsound 300 9189 Step 7: Preparation of

4-{346- (3-i0dQ-5-thi op hen- 3- he 2-(2-

et%oxycgr blony 1é% I‘ml’r)a ?lfglxi?/flo“ e F%“)Sﬁl(‘,tfo)(; C@%Eﬁ]ﬁl (ester To a m xture of
443- ( 6- br ono- heXWO)a-sal-u(ﬁn ethaxyearheinyphat/aydide-(PBenoxy hmol)5n Butkyoc aci d
S i R c L e e e
di met hyl f or melfie dé W(=50ddetl p chifled mt)ﬂnéso(iﬂlﬁﬂlmrﬂtﬁ) (58 gr 8OIA meoperedter(28.4 The

resul ting %USBE%%%SA’\@% Q%%Br%gs ?Qsmr&e'i"ll;eldxtgé diSIII utt‘ige%Xo%c% %ﬁﬁ@? w!iﬂ?ﬁ‘{‘) act I on

97% as

m xture was co0 The
organi ¢ conpo@nés walsafﬂﬁceénﬁlﬂ&elﬁediuilmttlf petaiydm adde A48 (838%2 m@l)nmf)ﬂc’and t he

corbi ned or 93@'891 n% d%&cﬁ:d‘éﬁr&%ll%!‘gﬁ%r gl atdﬁltl\@@taec{ ac&%%%%ﬁ) wa G RilAe

solution (200 niL e organi c S were dried over anhydrous nmagnesi um
sul fate and f#ffef ﬁt&iﬂtroeﬁhedf:e pcthé bath Wﬁf@ma&fén%ndé%rewﬁ@eﬁwamhﬁa@ﬁ ¢ he sol vent

gave the cr Ud@ﬂ@f QLG Wb BB p R vip B deYd, URIHGuA s S8R BE@ rébrg ol um,
eluting with 0-20% et hal acetate in hexanes to, affo

4- { 346- ( 3- %0 d@mBeff‘tHTCd‘ﬁ ogape cm@gound was extracted into dxchkgrorne’{hane (3x200
phenoxy) - hexyl.y. Zh{ Sorifift@xy@ai ket svadrhyhshe PRENENE)so RUSYRIC BT hd dekdy |

ester (4.39 g 9% .as a colorless ojl: ES(+)-HRVE me cal.cul ated for
351411065 (RIEREIVEr9 T SR Py BT Tl phocin i ep o T Bar 38 on of 4-
{ 346- ( 3- benzorcpidyc3daipomiiet-ty-ugihg 5 11Chi20 pbilems iyting PhGMEdP) eth@@cetate in

ol ution of aetiFAlRa @il ERIR L IR Dl B A
et hoxycar bmnyHRMShy/le)mlghréﬂrbfioyCaﬁsBE@y(ﬂ\ﬂﬁ aﬁﬁi%tfmyid 288P813. (2. 13 g, 3.06
mmol ) in dinethoxyethane (75 nL) was stirred for 5 minutes at room

t enperature under nitrogen at rmsgmere Then,
t et raki s(tri phenylRitrgsppn oied-Pamstbekyehm{ioy-phenyDehigphets 92 mol ) was 35 added

at room tenper at ufse, eﬁlﬁ@oﬁ@iel fo§§91n§étﬂ$9y-|51n9cm béﬁ%éne‘?i’\’oﬁoj Sﬁﬁaﬂﬂi)%{ae‘éhahﬁat ed to
80 C - 41 - and stirred fo m nut e

of
benzo[ 1, 3] di oX§ 1554 mEfé‘?‘b%’P eba@fuet? aééedee%w(tgp@nwﬁ’@ﬂ%th pe%aﬁa%@) (6377’5 L)
was added $0l OVETh Ao, tBiEpHEhI0MbREnSQE (1% 6l DONAIE!).(8d PotdBiund. 2 Ml ) in

vt er (6 0 e T Fenul g Lo VLo Sonens G0 s Sl o 2a
diluted wit h Mﬂbﬁdiosédﬁﬁbrdiﬁaa)veaditfﬂltfbﬁlhﬁk 3@6}&&1&&3%1@&@&&1&1{@)0 ro&h@mh;&&fhtdré‘gyer S were
L) and the. Bt NGR SRR X SR T o oeha s i vaeEr 5 Bbent) “and.
bri ne sol uti ow:a,s(cﬂmﬁa:dmhtﬁl OMRED a@am crghray exmpavars! disi catlactadanto athlledetana $2
magnesi um %m I( % %L? Fﬁj\e E:(Snlﬂgiﬁe%t rgd@ncoe tr&chs were washed with brine solution (100 mL) and

dried over anhydrous magnesium suifate, 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 C;HoNO:S (M+)' 235.0303, found

35 235.029%.



dryi ng agent and renoval of the solvent in vacuo gave the col ored residue
whi ch was 10 purified by using an |1 SCO 120 colum, eluting with 0-20% et hyl

acetate in Rexanes.doe afford PCT/ER208/AGOSI]
4-{346-(3-benzo[1,3]dioxol-5-y1-5-thioph§n 3-yl - phenoxy) - hexyl ] - 2- ( 2-

et hoxycar bonyl - et hyl ) - phenoxyl -butyric a rd ethyl ester (1.125 g, 53.5% as
a light brown viscous oil: ES(+)-HRVS mle cal cul ated for C40H4608S ( M+Na)
709. 2805, found 709.2808. 15 Step 9: Preparation of

4- { 346- ( 3- bendep 1, Bidiavswdt Buythes-§-HiapptrehryBphehyvlghenoxy) -

h 11-2-(2- b I th
4e?§46 (3(beﬁ§g[iﬁyag%g¥%%3gﬁ%ﬂ%%%}sloﬁ%gkﬁg?ﬁhﬂmé%%§7§%igd%%hﬁﬁ °

hexy11- 2- ( 2- eEhosypt Pﬁéayflféﬂéftrﬁwl) Ap%ﬁ@&rwrn@mwﬁ(&&%& 4o mymoleserer (649

ng, 0.944 20 gl dneihbho®ts0MN0 and 48teF (25l WarS oA UGG A SOHS addinlF sOdi UM
hydr oxi de (35 nL) at roomtenperature. The resulting suspen5|on was heat ed

to 50-55 C anﬂa%@cﬁ?aﬁ‘t‘q}lrbéc%%se%@??’"rl%ér £ grapsign whgired fifd hrw4éis on i xture

was concent r ategédion idxilR6vak ﬁ&d:r@&l@lrd/é@ﬁ t1didelit eTheWilbhcav@ved wisBQ Wiy wand
extracted with die utral i, ur|t|es The

to.renove an
adueous | ayer SRS LT F BHHRCERCL G FHFBE SO A
preci pitat ed whiatted 25h athgamtae (:zmmﬂmbj mmtmae:&adwmtmmdmﬁmmaé at e (2
x 100 nl). The gz qH te extracts

sol ution (h_ SOrlH_ 0 %’Iag éoug FlegNeS I sylia %311‘:8 é,rang ﬁ%ncal?ra?ad in
magnesi um sul ica:ve ThErdsidncaWascthcramdzﬁafbhmsaig aoﬂS@(héQ@@wﬁnm ea;]tghg)wdbd. the crude

product whi ch (Wa%th a%%%' \r%_e%m{%ﬁtel)oatrfgeofgcﬁfng{hi?ﬁﬂ-ﬂﬁo%%%%%l évﬂegglrafln%negﬁgs hen

diluted with exan tirn s stored
in the refrigé¥ase Ebhryeloy oldafs(H-TRdMSuhictcelcgletkd Bs Cudh NQOIMERE ed by

filtration aneyymshed,wobhokexanes. After air-drying,
4-{346- (3-benzo[ 1, 3] di oxol-5-y1-5-t hi ophen-3-yl - phenoxy) - hexy11- 2- ( 2- car box

yet hyl ) - phénoxy}-butyric acid (404 ng, 68% was isolated as a white solids,
mp = 110- 112s£psﬁsé+a}mbi% (Ef-ﬁd&ﬁjnfcbﬂo BEknf 9%k @66138088 (MtNa) -

?(5:; (2:(]1-79,68f gg;\d 650:_)’3 éjﬁgxgn ?% @g;?\gxgygéwﬂu %ﬁ?—lgs @g g}lme (I(/%Sé 11%3 mmo% in
2009/ 024492P%&£P@Mﬁ.&35&&ed-a cﬂﬂcentrﬁétﬂ@ﬁﬂo@hl&ﬁ@acad (5.34 mL, 71.58 mmol, 36%)
SRR Do o LR Lo s e e Ntz
prepari ng theotodpouidtedt .5 ex2nl @maR in water (9.3 mL). Then, the resulting colored
mixture was stirred for 15 min at 0 °C, and a cold solution of potassium iodide (3.96 g,
23.86 mmol) in water (9.3 ml.) was added carefully. During this addition, & black brown
sotid was formed and after addition the ice-cold bath was removed, and the reaction
mixture was heated to reflux. When the production of purple vapor ceased, the mixture
25 was cooled to room temperature and the organic compound was cxtracted into
dichloromethane (3 x 100 mL}. The combined organic extracts were washed with brine
solution (200 mL.) and dried over anhydrous magnesium sulfate, filtered, and
concentrated in vacuo. Then, the crude residue was purified by using a LC 80 column,
eluting with 0-10% ethyl acetate in hexanes to obtain 3-(3-iodo-5-methoxy-phenyl)-
30 thiophene (2.19 g, 58%) as a white solid: ES(+)-HRMS m/e calculated for C;1HalOS
(M+)" 3159419, 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
35 sodium iodide (65.73 mmol, 9.85 g) in acetonitrile (80 m1.) was added trimethylsilyl



B(OH) 2+ B(09), Pdd 2(dpvn, Cs2003, DME, 95C, 15 h OH

C6H4Br 20C2H2B04C4HEB02S I\/bl W.: 251.90Mai. W.: 165.94Mol. W.:

127. 96C 7TH1Z08%p0oMakea W .: 296, 345 To a m xture of 3, Spdibrammrienol (59.54
mml, 15 g), 3, 4- (nethylenedloxy) phenylb8ron|c acid (77.40 mol, 12.84 g),
3-t hi opheneboronic acid (62.52 mmot, 8 g) PdC12(dppf) (6.75 nm oI 4.94

g), and cesi um garhenal (240, Ml 78, 5. 205, B IBLNONS! hane (550

m.) at room tenperattire under ro en a m)sp Tesul ti ng
| i ght brown saspensions hva@dheaaﬂwdfor 68 B7ABcmnidvas cheiedid réam tetBethturcrnén, t he

reaction m Xt Yfi@e4\@h &89;1 (%jme? Tﬁa@QfEaﬁ; HoRhd & &chtéd]ﬁto%ﬁlﬁl &%tm‘.é’%ﬁ g

filtered-off and the cake was washed wth ethyl acetate l'trate was

diluted with Ay af(dSWOﬁWLWdﬁﬁmi Qcﬁéteﬁwcisa‘gﬁé?%asm‘@*%‘@m%%S@élum'l'he aqueous

layer was ext paghede Wilion @%h%L)@&%B@thé e 108 Hd)waaBdo LhGERIPLAR
organi c extracts were washed with brine solution (300 nL). The 15 organic

| ayer was dri &dU&Rd ARy Hipuse raghe S ame drifetver %mdrf’w haeaesimsubetet he
drying agent a@ngted @idstatenthed he sl Tﬁdﬂmc@&&’s@dute h.as gmr;ﬂé@ belasike H1900 nesi due

e P Byt bR B e SRy G P F b ToufrsgR! o0 2P
3-benzol[ 1, 3] dipheeelld 52 gﬂ?&;)mhah@]hemv&q:ﬂ. ERReReIMY i/e48lcglated Bar 8YH-,BES a white
| ow el ti ng%sgblg_g ﬁ—éﬁﬁ%% nﬁ13%0 ?ﬁiag(:d for C17H1203S (MFH I 20 297.0580,
found 297. 058 nzol 1, ] I'0X01-5-y1-5-thi ophen- 3-yl - phenol was prepared
inthe following three steps: Step 1: To a solution of NaOH (1.6 g 40.1
ml (ransa% hlyPeﬁgg%xy%}g%ttggﬁfeﬁg}gf‘ 5%}05 m@gg?ﬁ%ﬁ”@? % The reaction
m xture was cthoxycarbonyl ethyl) phenoxy butyx ic acid ethyi ester
To a mixture of 4-[3-(6-bromo-hexyl)-2-(2-ethoxycarbonyl-ethyl}-phenoxyl-
15 butyric acid ethyl ester (2.99 g, 6.35 mmel), 3-iodo-5-thiophen-3-yl-phenol (1.92 g, 6.35
mmol), and potassium carbonate (1.75 g, 12.7 mmol) were added N, N-
dimethylformamide (50 mL) and acetone (100 ml.) at room temperature, The resulting
suspension was heated to reflux for 2 days. Then, the reaction mixture was cooled to
room temperature and diluted with water (200 mL). The organic compound was
20 extracted into ethyl acetate (3 x 100 mL) and the combined organic extracts were washed
with water (300 mL) and brine solution (200 mL). The organic layers were dried over
anhydrous magnesium sulfate and filtration of the drying agent and concentration of the
solvent gave the crude product which was purified by using an ISCO 80 g column,
eluting with 0-20% ethyl acetate in hexanes to afford 4- {3-[6-(3-iodo-5-thiophen-3-yi-
25  phenoxy)-hexyl]-2-(2-ethoxycarbonyl-ethyl)-phenoxy}-butyric acid ethyl ester (4.39 g,
99%) as a colotless oil: ES(+)-HRMS mv/e calculated for Ca3Hy106S (M+Na)™ 715.1561,
found 715.1561,

Step 8: Preparation of 4-{3-[6-(3-benzo[1,3]dioxol-5-yl-5-thiophen-3-yl-phenoxy)-
30 hexyl]-2-(2-cthoxycarbonyli-ethyl)-phenoxy} -butyric acid ethyl cster
A solution of 4-{3-[6~(3-iodo-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)palladivm(0) (1.06 g, 0.92 mmol) was

35 added at room temperature and the resulting light yellow soiution was heated to 80 °C



soni cated and heated to help solubilize conpletely
3, 4- met hyl enedi oxy- acet ophenone. -43 - Once the sol ution was honbgeneous,

3-t hi ophene washoxaldehyde (3.33 nL; 36.5 mmol cs) was aggesbosloeydiyy. The
reaction mxture was stirred at roomterrp?rature overni ght. The brown solid

obtained in the reaction m xture was seﬁﬁ ated by filtration, then washed

ith t t i : ) i 790
Sol 15 Es( o HaNe By Snithed, AL pd 08 S b RRN R B8O 000
f ound 259. 0428cid $t.8p2:9.2 mma) suithanpldiS o) wenadded folowtdedy(agopomof sedinn 3
l 1 hi Hhol) -9 mlY.Pihe Pdsu idHh | -b 8.34
mol es), chl opQRGELQ8S ¢ 9.(%1%1601)@;%&14& (@0 nﬂ‘j‘?{*hﬁ%%t ﬁ%gb éH& &f@ﬁg‘r{b’égﬁ%‘a Q(%hfa

rril; 59.8 nL) 1n toluene was stifre
reaction m xt HrestiES f g6 hatrelend e the roretipn eiupt Vtceoh@® pem teapedgiuivashed

wi th t0|Ueﬁ?,mﬂhﬁ@%ﬂ%@ﬂw&&r@@b%ﬂoaﬁi&ﬁﬁ%&mﬁ@ﬁoénﬂ%gmc@ﬂdm§&$%@%ed agai n
The crude |ight brgmn §Q|Id was suspended in 10% NaOH sol ution, stirred for
5 min, filter &35 abEhREeRSIay ustsetradrdgyithetiy] aestale G OB @ldaud thed ket one,
1- E ;Jenzot r imaz det?in@dlo}@hiﬁ@?ﬂ?&c&w@ﬁ@wm ésg&f/@/it%a@sae%intdgm bbi]gl@wmm%(m. 15
ES()-HRVS m e ul at e or : 1 (MF111 176..081 0 176. )

S b3 20 To. ALLOb PTG B UeH CORGT YT BRSPS R wer e
added 1, 3- di drytlgpeap et removiéofthe &lgnt B 1840wl tesgol@tdresidue which was

1- (benzotriazql -A-yl ) pro =2 4 . o l,es) .at .room

tenpor atur & SR BRERARCA 0 Skl a8 a0 S (L B8 P oG8 oy
reaction m xt eff@eddwes-{6-hkbenadil dididxel5-pi-§-thiapdae 3 HEhhendonfretyilleh(2ef a

Pl e Oy O PBAIES Bl OB e bt o ot
wat er i s adde8lovwiscorsgankEY T -H§S wWasalsdged R 6dH: B M Nad7@48P5.anhydr ous
sodi um sul f at e, Abgeigogvapor ati on of the solvent, the
i5
Step 9: Preparation of 4-{3-{6-(3-benzo] 1,3]dioxoi-5-y1-3-thiophen-3-yl-phenoxy)-
hexyl}-2-(2-carboxy-ethyl}-phenoxy} -butyric acid
To a solution of the 4-{3-[6-(3-benzo[1,3 |diox0l-5-y1-5-thiophen-3-yl-phenoxy)-
hexyl}-2-(2-ethoxycarbonyl-cthyl)-phenoxy}-butyric acid ethyl ester (649 mg, 0.944
20 mmol) in ethanol (40 mL) was added aqueous 1.0 N sodium hydroxide (35 mL) at room
temperature. The resulting suspension was heated to 50-55 °C and the mixture was stirred
for 5 h. Then, the reaction 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 acidificd with 1.0 N hydrochloric acid and the precipitated white
25 organic compound was extracted into ethyl acetate (2 x 100 mL). The combined ethyl
acetate extracts were washed with brine solution (100 mL) and the organic iayers were
dried over anhydrous magnesium sulfate. Filtration and removal of the solvent afforded
the crude product which was dissolved in hot iso-propyi acetate (10 mL) and then diluted
with hexanes {5 mL}. The resulting light yellow solution was stored in the refrigerator for
30 2 days. The white solids were collected by filiration and washed with hexanes. After air-
drying, 4-{3-[6-(3-benzo[!,31dioxol-5-yl-5-thiophen-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 m/e calculated for CisH3s0sS (M+Na)™ 653.2179, found 653.2183.
Elemental analysis: (CzsHas05S): C = 68.49 (calcd, 68.55), H=1593(6.07), S =5.15
35 (5.08).



- 44 - crude brown oil was purified by colum chromatography (I1SCO 120 g
colum). The desired phenol is eluted with 20% Et0Ac to afford 690 ng (83%

as a brown eidzeefiepi: 4- {3-[6-(3-benzo [1,3]dio PCT/EP2008/060511
x01-5-y1-5-thi ophen- 3-yl - phenoxy) - hexyII- (2-

et hoxycar bonyl - et hyl') - phenoxy) - but yric aC| ethyl ester A simlar procedure
as described in Exanple 5, step 1 wy ppstarting from 44346-

bromo- hexyl ) - 2- (et hoxycar bonyl - et h lj noxy butyric acid ethyl ester and
benzo [1, 3] di o%c&ﬁﬂﬁs(?’;}@n@ibﬁﬂ@ﬁﬂeﬁqyl Shﬂup&h'erﬁ Pb@*%ﬁr@m -3~(2-carboxy-

{2-(2-ethoxycar bO”Y' Et hyl) - 3 ddlyl)-phenoxy}-butyric acid

[ 6-(5-thi ophen 3 K phen yl oxy 3 hexyl kphcnoxyl - but]%/rl c acid ethyl
est er. Exarrpl il owmg 1‘; ana ernatwe metho ofpreparmg the compound of Example 12:

4-{2-(2-Carboxy-ethyl)-3-[6-(5-thi ophen-3-yl -bi phenyl - 3-yl oxyg=shexyl | - pheno
Xyl - butyric acid 15 St ep 1: Preparation of A

PdCh{dpp!), CsaC 04,

4-{2-(2-ethoxycar bgd - 346- ( 3= -HPBphens o5k 4 ghenyl-
yl oxy) - hexyl | - phe,r‘y (Gagl ds.et hyl ester si-pA ate~procedure as
described in Exdip step 8 was used, starting frorrﬁ

{346- ( 3-i odo- 5- thbgg,h@n 3- W.rdqahenoxyy) Hsgz}%xyl] 2-(2-et hoxycar bonyt - et hyl ) - phe
noxy) - 20 butyriecwasid ethyl: sest emo(@16e0rg, 0.31 nmol) apdrpienyl boronic
acid (152 mg, 1.25 mml) to give 4- o

{ 2- (2- et hoxyc&e bowsiireef h§1d)br(81¢®h€®l tSRi56 pveat- B-g) %‘b(lmﬂéfi‘kwledl@x}s)l oxy) -

hexyl |- phenoxls RS ik eiderdosiiil 1208181 bRl 5080 @ saufl afess of I
ES(+)-HRVS mic cal cul at ed ound 665. 2907.
25 Step 2: Pr g%ﬁgﬁqu(ﬁ 7§fmm01 4 94 g) aﬁd Cesmm carbonate (240 mmol, 78. 19 g) was added

4-{ 2- (2- car boxirelbRytkdan3d80 (D) Ethb&ﬁ&%ﬁbeéuﬂé u&hﬂﬁé@é&a@w&ﬁf@%&’i‘hm the
hexyl | - phenoxyl -bul‘%‘gl c acid simlar re ash described in

Exanpl e 121° s‘fcé Lig br@gfgaumfg)@agpwhbsafepéqﬁ’hc D S ‘;tlrre for 15 h. Then, the
{2-(2-et hOXyC%&l@ﬁyﬁhxteﬁch%lq):ocﬁé%ﬁo (fcﬁmt famp@hen-s3d ﬂcs&Ec@h&&yﬁiw&dwaM}mhexyl | -p

R:gﬁix)(/g ;TL;) ut gri(lagvﬁgx%as%ag g%cthﬁ ace dte I%g filtBte Was]d%uted Wlt?\ water (3?)0 mL?Idz%qtgeous

{2- ( 2- car boxytvet lhyery) w34 Geplbtetl Hihe plenuSia yek wias @dmctydi with ythgxygtath €y 100phenoxyl
L L e
2009/ 02449 2PCTizER BOS/v06 0Bddlo verid@hydrisamghes vt sulfate and filiration of the drying

agent and removal of the solvent gave the crude dark brown residue which was purified

by two times using an ISCO (330 g) column chromatography eluting with 0-20% ethyl

acetate in hexanes to afford the desired 3-benzo[1,3]dioxol-5-yl-5-thiophen-3-yl-phenol

(7.48 g, 42.5%) as a white low melting solid. HRES(+) m/e calcd for C7H;20:S (M+H)"

20 297.0580, found 297.0580

Benzo{1,3]dioxol-5-yl-5-thiophen-3-yl-phenol was prepared in the following three steps:

Stepl:
G

NaOH L
< ¢ S
“EtOHH,0 0 o =

To a sofution 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.



4-{2-(2-Carboxy-ethyl)-3-[6-(3-pyridin-4-yl-5-thiophen-3-yl-phenoxy)-hexyl ]
- phenoxyl -butyric acid 5 Step 1: Preparation of

4-12- (2- et hyysageRy! - et hyl ) - 3-16- (3- pyri di n- 4-y1- 5- t bi-0RMBRI0Gs11

yl - phenoxy) - hexyl | - phenoxyl - butyric acid ethyl ester A simlar
procedure as described in Exanple 12, sté 8 was used, starting from 4-

(see, (5 odo- G0 D 0PRSS i PUIREN: el (RusLBNesshonie: sy ohe

acid (123 ng, minoRs)l @asmadded ) sldvdy.obbcakqaction mixture was stirred at room temperature

4-12- (2-et hox &?ffl%e %eeotrM %olzﬁ%gtagqu g‘y{héﬂé Ptl(ﬁl Mikeurs &rgq & Q&Q%%é /gﬂratlon

phenoxy)-hexy noxXyl -butyric aci ester

yel l ow oi | : E8¢=y dihRNBltWetetfalpmﬂdaffé@ grqfﬁhe@mrh@meswf/ &-Iymm@fMoisml
found 644. 304dg ﬂﬁ&@i%k%ﬂﬁﬁ@@%@ﬁ o8 §f% FH)® 259.0424, found 259.0423.
{2-(2-carboxy- et -346-(3-pyrid thlophen 3-y1- 15

phenoxy) - hexy11- phenoxy} -butyrlc aC|d A simlar procedure as described in
Exanpl e 12, sgt@lgz;Q was used, starting from 4-

{2-(2- et hoxycar bony-et hyl ) - 346- (3- pyri di n-4-y1-5-thi ophen-3-yl - phenoxy) - hex
yl I phenoxyl - butyric acid ethyl ester ETﬁ ng, 0.18 and 1.0 N aqueous

NaCH (6 nL) to @fford 4- Tobene
{2-(2-carboxy- hyt) - 346- ( rNdln |opheﬁ-3- INphenoxy) hexyl k 20
phenoxyl - butyrlc acid (95 91@6 as nnrphou ite solid: ES(+)-HRMS

Elxgrrglalec‘igat € so?uuon 0%‘?632%%?&%0}% I\ﬁ’)ﬁ})g, 5544% %gljégb) cggpogcgcgn% (%%1 ml; 54.43

4-(2-(2-CambomymE$hyM)méhﬂ£mﬁ:@Z4QHQBQBﬂﬂyﬂﬁdhmnéﬂﬁdnﬁjhhs@p%eﬂbﬁmy¢-phenox
y)- 25hexyl pp X but ric acid St : i

Yha- Toas {20 DR O s Fetien 50 Sas SRR Aivah 2SP0F Bish@sS Y BUgHL Y54 et hoxy
carbony-ethylwamhﬁmmxy@hmmmimnwaaudmeﬂh&k5esmBMwamwmmdgmn Phocedutightas

described in :

1346- (3-i odo- Eé@ﬂp S‘éf%%ﬁ%dﬁ‘enoxy g‘““‘f 5‘“{ gqetifg%@éef%gaﬁ’dﬂ“}“ﬁy|) phe
noxyl - butyrivgh H@ﬁedm@mﬁl%‘@qféhe d@&fﬁg katgne. 0:(D@zetnieyo)-1-ahigropan-2-one (38%)

2- chl or o- pyri gl J‘héhtMJrM WHIC E @M@umtcu%& el g N, 0t 76,0819
443-{643- (2-chol or- pyri di n-4- y -5-t hi ophen- 3-yl - phenoxylhexy }-2-(2-ethoxy
car bony- et hy| fouphé &butyrlc acid ethyl ester (52 ng, 30% as a colorless
viscous oil: ES(+)-HRMS me cal cul ated for C381144C1NO65 (M+H) 678. 2651, 35
found 678.2650. - 46 - Step 2: Preparation of 4-(2-(2-carboxy-ethyl)-3-
{643- ( 2- cholo§65§r|d|n 4-y1-5-thi ophen3-yl - phenoxy) - hexyl kphenoxyl - butyric
acid A simlar procedure as described Exanpl e ézx step 9 was used,
starting from4- 5 [3-

{643-(2-chol or-pyridin-4-yl)-5-thi pég;jg

- 2- (2- et hoxycar bonyet hyl ) - phenoxy Y€ acid
mmol ) and 1.0 N aque S, NaOH (4 rrlL) to afford
4- (2- (2- car boxy- -

) - hexyl | - pheno tyric |d (32 mypﬁrﬁw &S
ES(+)-HRMS nie cal cul ated for C34H36CLNO6S M
10

o]
{yl - hexyl |
byl ester (48 ny, 0.07

1- 5-t hi ophen- 3-yl phenoxy
an-anpr phous white solid:
- 622.2025, found 622.2027.

20 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
1 h. The reaction mixture was then acidified with conc.HCIL. Formation of a precipitate
which was the product still containing the benzotriazole moiety was filtered. The filtrate

25 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



| e 16:

- (2- Carboxy-ethyl)-3-[6-(3-pyrimdin-5-yl-5-thiophen-3-yl-phenoxy) - hexy
|]- phenoxyhkydiibysiipz acid 15 Step |1 Preparation of 4-pcrmpaeesicosit

{2- (2- et hoxycar bonyl - et hyl ) - 346- ( 3- pi di Ny, -yl-5- op en-

3-yl - phenoxy) - hexyl i - phenoxy} - butyri C aél “ethyl ester A simlar

procedure as CLl i

(546 (3.1 odo- Sar SR ai Gu R By Hobe R FiiiRab TR, FAEE KL SRV - phe
noxyl - butyr ﬂ%irﬁhfihdniétlmmb@ﬂeﬁo% E@Z’&Crtg atfgrd 390rmgl(¥3%ared a brown 011

pyrim di n-5-yl boronic acid (124 ng, 1.0 20 MOO to obtain 4-
{2-(2-ethoxycarbonyl -ethyl)-346-(3-pyrimdin-5-yl-5-thiop hen33{

phenoxy) - hexyP¥p phehioxy= {Bdﬁ('-’rb%lz%{éﬁ I@Phwl"ééfti‘@?helé FabrhegoxyrdogyllasZa | ght
yel | ow Vi sGOUSh izl ahy M) 2uGal Gl Bbothaleor C37HIAN206S (MeH) +

645, 2993, found 645.2987. 25 Step 2: Preparation of
4-{2-(2-carboxy-ethyl)-346-(3-pyr d

- 5- yla5-t hi opR&fniBir ybﬂogémmﬁéschmyﬂ Exfigoexydp tRuinsed, 6tadigh Gom 4-[3]:(A Si T | ar
procedure as Scr,i [ start ng from 4-
2 05 ot hoxy P RO GO S8 = By sty R 55 Sand 351 - phenoxy) -
hexyl k phenoxydnﬂt[m,t}]ﬁndxol a¢l- ﬂttﬁtplhyd 3-gbplenol(id 8itaing; {202 2thoryratbpnydathyl-30 N
agueous Na

4-{2-(2- car(t)]l;'o&5 5%%@/ 335(28 &gmd"yrylon‘?’)dheX %phim%y}t]ﬁmgpch Cldeéh ?Stphenoxy) hexyl
dphenoxyl - butyr| c aci d (115 ng, 93% as an anorphous |ight yellow solid:
ES() - HRI\/B rnie cal cul ated for C33H36 %@ GNFH) + 589. 2367, found 589. 2366.
- 47 - Exanple 17: 4- {346-(5-Benzo (}I oxol-5-y1-3' ~f1uo

r o- bi phenyl - 3- &3 Carhexyrthyh 3= LéZS*Q*Hﬂm;ﬁ-Ylétllﬂwm’bhélnwwl}exﬁhPW&v}aC| d

b| s-sodiumsalt 5 Step 1: Preparati orbup}fn@ac,d

"-fluoro-5-nmet hoxy- 3-nitro-bi phenyl simlar procedure as descri bed

i n Exanpl e!®12, step 3 was used, starting from 1-

i odo- 3- net hoxyﬁ: i mréﬂaﬁkn@@ﬂﬁdﬁ‘gxg(elh(ﬁg’ca%onﬁl -8 1 30-)5-1818 enEjS -yl-biphenyl-3-

3-fl uoro-phen ronic acid mml ) to af
3'-fl uoro-5- né?WBWX@WGP?W} fﬁfﬁ‘é%@‘iﬂ ﬁf@erwg 82% as an anor phous white

;ol [ 86 El (Jé) HRVBA mnhla }ﬁ@deeu{eai?dcgfb@di in(h3 pONEL O3p 6 Mas 244, s%ﬁll@ ﬁo&qozlifound
47.0645. Ste on, 0 ' i - am ne A
simlar proce u% (332 %160 el LW*’%(’%’%‘TX@ ]%Zé eg%’éﬁc“ﬁ%ﬁgse%t@éﬁ] ngy grti ng

from 3- 20 butyric acxci ethyl ester (216 mg, 0.31 mmol) and phenylboronic acid (152 mg, 1.25

Exanp
4-{2-

mmol) to give 4-{2-(2-ethoxycarbonyl-ethyl)-3-[6-(5-thiophen-3-yl-biphenyl-3-yloxy)-
hexyl]-phenoxy}-butyric acid ethyl ester (110 mg, 55%) as a coiorless oii: ES(+)-HRMS
m/e calculated for CaoHasO6S (M+Na)" 665.2907, found 665.2907.

25  Step 2: Preparation of 4-{2-(2-carboxy-ethyl)-3-16-(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-cthoxycarbonyl-cthyl}-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-
30 {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
C3sH13068 (M+H)" 587.2462, found 587.2461.



fl uor o- 5- met hoxy- 3-ni tro-bi phenyl (738 ng, 2.98 mmol), zinc dust (1.99 ng,
29.85 15 nmmol ), and anmmoniumchloride (2.4 g, 44.77 mol) to obtain

3' -f1 uor o- 5+gidaosybh phenyl- 3-yl am ne (585 ng, 90% aspappsuBRieds |ight
yeI | ow solid: ES(+)-HRVS mle cal cul at ed for C13H12FNO (1M+H) 218. 0976,

found 218.0976. Step 3: Preparation of 3%:f| uoro- 3-i odo- 5- net hoxy- bi phenyl
20A sim lar procedure as described | l,e 12, step 5 was used, starting
from3' - fluoro-5-nmnmethoxy-bi phenyl- 3- yf’aﬂlrﬂg (940 ng, 4.32 nule, sodium
nitrite (545 ng4-2-(FCanbaslyjethydnt [ 6pGtyssindnyi- m:weﬁﬁ.—ﬂ«phmxyfghﬁs}]mml ) to

afford 3'-fluoro-3-iodo-5- net hox§ ?{Sﬁe@@%ﬂé g, 78% as an anorphous
light yellow oil: ES(+)-HRMS nfe Ca or CLl3HIOFI O (M+H) 4" 329. 1190,

found 329.1192. 25 Step 4. Preparation of 3'-fluoro-5-iodo-biphenyl-3-o0l A
simlar proceduyfe: ;f}é‘pa%aﬁafzb@ﬁ(z @hﬁm@ eh?y;) §§@@ 3[@1%@154 &LSseﬂm Bl,gd-ting

from3' - fluoro-3-iodo-5-nethoxy-b f; , sodlumlodlde
(5.024 g, 33. slz’hﬁ?ﬁw)hcxaﬁﬁh%mﬁm%m@icudwy Wt%rl de (2.12 n1_ 16 76 mml) to

give 3" -fl uoro 5- Agﬂmarﬁ&ebarelaﬁa%nb%d o Esa }@Qlﬂsteﬁg%as@s%dag&r@fgl}foﬁﬁmus l'i ght
brown oil: H;-EF rré ?‘1 151 ted for Cl F10 314. 9677, found
314. 9676. St eé, - cg)p ﬁ)ﬁp ghs phenoxy)-hexyl]-2-( —ethoxycarbony[—ethy]) -phenoxy}-

4|42 ( )2 ﬁt hommmw cﬂgm Esyér)(z(ﬁz%ﬁg 83 mfledﬂ;\lﬁfd@yﬁdﬂn@dﬂb&bm&l&fky@m@mg, 1.0 |

(0),4 ex acCl et ar
N Bl P e S st e PN g B s piop RS o 4.

[ 3- (6- br onD- hpbeydy-Bex(vditrthenoxs aribtieriydoiddthy kgterghenox YR by yeliae bit et hyl
ester (1.67 gg sﬁygﬁﬁ@{%}gﬁ%ﬂ&ﬁ'farfdgg‘ﬂﬂsﬁw%é'(mﬁ%&4%‘62&3@8“5&’4_3&}: 019 3.22

nunol ) to obtai
et hoxycar bonyl - et hyl ') - 346- (31 f | uor o- 5-i odo- bi pheny1- 3-yl oxy) - hexyl kphenoxy

|- 5 but . . hi. ik
ES( +) - ‘QRK/E' %gﬂég %Eémm'%ﬁ 22?&%2 i%lgl?%%ﬁgfﬁﬁé%g 56¥1§J"Jhg¥1vr31?1 727.1902.
Step 6: Pr @pa?@@?whhwi]mhim betarinwid) - et hyl ) - 346- (31-fl uoro-5

odo- bi pheny1- 3- y|&§1ﬁlarﬁ}§ééﬂﬁféa§&b‘§&%ﬁ m d 0, @t@t)dwjag)eﬁea' s RIfrdRd fcedur e
as described in Exanple 12, step

{2- (2- et hoxyc & Borbaxyer bpy ethahe: [é§3 PW%F‘“@’L@ ﬂi“%‘lf@nﬁrbg‘ﬁ&fﬁ‘yﬂ)shewlbxy) hexyl | -

phenoxy}- but yﬁdn@xy@qm@newykm@ms@f(1(12m§30g&mﬁogznmhw)aqmsm@ﬁ%mi 0
sodi um hydrox] d

4- { 242- car box$f gff’I(‘Ml éA%H%’éy"CtﬁlVlg'gig?%PﬁﬁiHb‘iﬁ FpoRrF-& PRROAIRERI | phenoxy
| -butyric aci phefdxy@ugric 948495asg, 81%:h ghin ayetdhow while so SES)+HHRVES A<
cal cul ated 15 fo 1 6 671.1271. Step 7:
Preparation of* I%Eai%%rl_?’gg 196 S(MNQ 5?%%%? ]T%unglls%%yﬁduor 0- bi pheny1- 3-yl oxy) -
hexyl ] -2-(2-carboxy-ethyl)- phenoxy) butyric acid A simlar procedure as
described in Exanple 5, step 2 was “ﬁgmpl%tlg.”i ng from 4-

4-(2-(2-Carboxy-ethyl)-3-{6-[3-(2-cholor-pyridin-4-yl-5-thiophen-3-yl-phenoxy)-

25 hexyl]-phenoxy}-butyric acid

Step 1: Preparation of 4-[3- {6-{3-(2-chloro-pyridin-4-y1)-5-thiophen-3-yl-phenoxy]-
hexyl}-2-(2-ethoxycarbony-cthyl)-phenoxy]-butyric acid ethyl ester
A similar procedure as described in Example 12, step 8 was used, starting from 4-

30 {3-[6-(3-iodo-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 mmeol) 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 nve calculated for CagHyuCINOS (M+H)" 678.2651,
35 found 678.2650.



20
{2-(2- carboxy-ethyl)-346- (3" -fluoro-5-iodo-bi phenyl-3-yl oxy) - hexyl | - phenoxy

| -butyric aghehoderdss®, 1.85 mmol) and benzo[ 1, 3] di oxolpdr¥pndRERd C acid
(614 ng, 3.7 mol ) to obtain 4- {3-[6-(5-benzo

[ 1, 3] di 0x01-5-y1-3' -fl uor o- bi pheny1- 3-yI"d%y) - hexyl ] - 2- ( 2-

car boxy-et hyl ) - phenoxyl -butyric acid (737 ng, 62% as an anorphous white
solid: ES(+)-HRMS nfe cal cul ated for C38H39F08 (MtNa)-1 665. 2521, found
665. 2520. 25 Skpp: Bcpaﬁﬁimpaﬁ‘b‘t%@wawbxﬂéthyl) -3-{6-[3-(2-cholor-pyridin-4-yl-5-thiophen-

{346- ( 5- benzogﬁbékgé @I%%]§%;BF ! Q;Pi phenyl - 3-yl oxy) -

hexyll-2-(2-ca utyric acid bis-sodiumsalt To a
suspensi on of 4- 482136&«15@%2@5[ des@jbail oxdoxpimple/h2, g!PPIW}@Fi@dmt@ﬂmrfgﬂm‘B yI oxy) -

hexyl | - 2- (?5 CPs n{:’@PSY(z%BJ]HJW@Q%Q)‘XE&%K@'ﬁ%oﬁ&b%](l@%b@:a ct:lﬂog%a

water (5.0 hﬁ% an agueous solu |un1hédrOX|de
(2.1 inL, 2. 1et Phengyty PuEHs teddhibylgpter @8 m%h%%@@ﬂ)tan%omﬁ@ﬂgi\%ﬁ

stirred until mL§ togﬁféﬁidﬁ(zc(lz%’boﬁ;%tldﬁ? Qnas{\mzc&llolo% gqhﬁnm;ﬂmﬁw@mqﬁ t he
conpl ete for |on g ﬁ sod|§n1sa ﬁf t|n sol uti on m%s frozen
and | yophi | i i s r%hﬂ%ih VT ﬁido@@&}gm ?3&6‘&3*3"*’0“5 white sof

benzo[ 1, 3] di orR®I-BIRMS B-chiculaeo RICRABIYNOE G-axy 52y hud-£2.202M boxy- et hyl
- - 49 %ﬁhenoxy)-butyric acid bis-sodiumsalt (748 ng, 1009 as an

annrphous ite solid: ES(+)-HRMS me cal culated for C3812137FNa208 ( MtNa) F
686. 2521, found 686.2525. Exanpl e 18X xample 16:

54-{ 2 (2 Car boxyehil b 49 (UL KO B SoRYE LA Nl phenl - oy oxy) - hexy

| i - phenoxyl - but cacrd roce e as lgescri b

step 2 was used, starting from 4- pb@nﬂy%bmwneamd

car boxy-erhyl)-346- (3" -fl uoro-5-iodo-bi phenyl - 3-yl oxy) - hexyl | - phenoxy!
-butyric acid 10 (116 ng, 0.18 mol) and pyrldln 4-yl boronic acid (66 ng, O
54 mol) t& obenil {-Prq)drafigmgf_ét {2-(2-ethoxycarbonyt-cthyi)-3-[6-(3-pyrimidin-5~yl-5-thiophen-

car boxy- et hyl }5B#Bad:3)-hEd &%dé Vi Dt =i pheny1- 3-yl oxy) - hexyl | - pheno
xyl - butyric gcﬁ@npgg yﬂ%{ ygs gﬁiaﬁnr%Jgug white solid: ES(+)- HRNB me

cal cul ated for cs%ﬂg@ %C@(lmriod@é@@eévs%ﬂmf%%ﬂs@éws&fd stsiinedrnt & 1
4- (2- ( 2- Car boxyf@tstydo)5-Bridphenl 8yt }5Heu@{y@h&q&]mmmg@a%oﬂ&etmmgim%—3 y' oxy] -

hexyl | - pheno but yr Iar ed as descrip anpl e
5. X)S/t ep 2 p E(lﬁéré Oa%l Y, }arf?siteﬁ:sgq nim%h%d pyrnﬂ%j in-3- y?bomn?c ac{d (?94 mg, 1 EOX P

20 mmol) to obtain 4-{2- (2~eth0xycarbonyl ethyl}-3-[6-(3-pyrimidin-5-yl-5-thiophen-3-yl-
phenoxy)-hexyl]-phenoxy}-butyric acid ethyl ester (142 mg, 73%) as a light yellow
viscous oil: ES(+)-HRMS mve calculated for C3,Hy4N206S (M+H)™ 645.2993, found
645.2987.

25 Step 2: Preparation of 4- {2-(2-carboxy-ethyl)-3-[6-(3-pyrimidin-35-yl-5-thiophen-3-yl-
phenoxy)-hexyi}-phenoxy}-butyric acid
A similar procedure as described in Example 12, step 9 was used, starting from 4-
{2-(2-ethoxycarbonyl-ethyl)-3-[6-(3-pyrimidin-3-yi-5-thiophen-3-yl-phenoxy)-hexylj-
phenoxy}-butyric acid ethyl ester (137 mg, 0.21 mmol} and 1.0 N aqueous NaOH (6 mlL)
30 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 C3HasN2OsS (M+H)™ 589.2367, found 589.2366.



20 carboxy-ethyl)-346-(3" -fluoro-5-iodo-bi phenyl- 3-yl oxy) - hexyl | - phenoxyl
-butyric acid (116 ng, 0.18 mmol) and /Hindol-5-yl boronic acid (66 ny,
0.54 mol )ty k@I 4- (2- (2-carboxy-ethyl)-3- {643 ' peT/EP2008/060511
fluoro-5-(1Hindol-5-yl)-bi phenyl-3-yl oxy]-hexyll -phenoxy)- butyric acid
(35 nmg, 319% as an anorphous light yellow solid: ES(+)-HRVMS nie calcul ated
for C39H40FNO6 (M+Na)l 660.2732, fou%qmgﬁlg.ﬁ]%. 25 Exanpl e 20:

4-13-[ 6-(3-Benzof )

1, 31di oxo01- 5- y4~{&{pifrBatizeil Al dioxophahdx i orprdiheavid-yioxys-de ik Zetioxy-
phenoxyl -butyric acid 30 SR uﬁﬁeﬁ%ﬁwtﬁlié S pk-sai249r 5- ni t r o- phenol

To a solution of 1-iodo-3-net Loxy- -nitro-benzene (8.2 g, 29.39 nmmol ) in
nmet hyl ene chl oride (600 nL) was added 1.0 M solution of borontribrom de (58

78 L, 58. %8 smpl)rrifariBt 3 EReoCHehbAes-AlrobiBefyl The resulting sol ution
was stirred for 30 m.nutes and then cooling bath was renpved to warmto

he g

room t enper at ur e.” AR{RPTASOYE py ¢ ‘ﬁ&e# BrEgmplp Ly ste &g Ushetaingiem tne
rﬁacti on m Xtidﬂ@Bwhoﬁ%Irﬁﬁb—Eéﬂlzd’n@f(i.OB<g,f3QSr9 rémdl) 4nd 3~ﬁuo5@phengmb@klaﬁicta@d c_orrﬁl ete
t he reacti on. en, was coQ | Lo room.t enperature [ ed wit
wnter (100" ni§OURH: ¢ HbrRD i ABRE el S aE LR AoV RG A e de i Then,
t he organi ¢ canpouptduwasiteasstid: AItQAIRNIS ovediaktihyel feth e, ANDMIODITI068), and t he
conbi ned e}ehe]goue&{}aﬂgg were washed with brine solution (200 nL). Then, the

‘ i

organi c | ayer Was ed 5 over anhydrous magnesium sul fate, filtered, and
concentrated in vacuo. The crude residue was purified by using an | SCO 120

g colum, el ugi.pg. pil.h07 150 )%%g)g fes to obtain
3-i0do-5-nit rté)-e%%epr%oq_a {1%1 %ég,fﬁ%%(’ Tnas_ ﬂiﬁngeh? {)gﬁgow solid: ES(+)- HRVS
rnie calcul ated fAoHNCERAPRABE (icsribeé 8. xpaple Kotiaer ¢ 268u9d6@IInE(roSt &p 2:
Preparati on ofjyghs-simaody-8ldraxy %Pp(m B hmdld Bl 3ruktQ€ 9o RpNiotys0- phenoxy) -
hexyl | - phenoxyl -butyric  acid ethyl ester A sim | ar procedure as
descri bed in ExQhpitd empongirghlopidgisd gdldd owpodl o pRgngdy Sypig=S-methoxy-
[ 3- (6- br omo- heishdn) -2yt 035GAE, DONY bs BlaibiphoRheRoXykD Wb N: ES(Hagirdiet hyl
oSt et (939 9 A9RR TR0, AL k! S Aghrd 4 8 0 1811 ol to
et hoxycar bonyl - et hy)) - 346- ( 3-i odo- 5- ni t r o- phenoxy) - hexyl | - phenoxyl - butyric
acid ethyl ester.(8.7 73%. as a. Light vellow oil: ES(+)-HRVMS nle
cal cul at ed fo%tcgflf@?ﬁ%e‘éomm£g’%gf§t FEUREB56. 1721. Step 3:
Preparati om of 4-A similar procedure as described in Example 12, step 5 was used, starting from 3°-
{346- (3- benzo RN B 5-nj . 0 )-Eg yl J- 2- (2
et hoxycar bonybﬂﬁer ﬁ)% C?ﬁ%%%gﬁ%%@ §}gﬁ1§$@g@§gi 4\fc(iyze yﬁj’ S8lshtu érn(t tes(lg%n T&r
procedure as @é%owiobethdipatamuamisiiale (244 we.dydSgnmels topdled 3’ dtuaror3-lngofr om 4-
{2-(2-etho xyeambambRbityh k: 346rbdn LAGBRU e, BnRPERESO)ARAX KL - Pheno xyl
-butyric acid ethyl 4&&%’? é\‘lé 6 ?_rlx(}). O%M‘r’& % ggd :
benzo[ 1, 3] di os&ulardipr GoldoRiMEEDd31R1 148 fgund3891 W2l ) to afford 4-
| 346- ( 3- bepzo[ 1, 31di 0x01-5-y1-5-nitro-phenoxy)-hexyl]-2-(2-

Step 4: Preparation of 3’-fluoro-3-iodo-biphenyl-3-ol

A similar procedure as described in Example 12, step 6 was used, starting from 3°-
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-
30  biphenyl-3-0l (1.03 g, 98%) as an amorphous light brown oil: ES(+)-HRMS m/e
calculated for C;,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



25 et hoxycar bonyl - et hyl ) - phenoxy}-butyric acid ethyl ester (4.8 g, 73% as
alight yellowoil: EINHRVS nie cal cul ated for C36H43N010 ( MtNa) -

672. 2779, fQH?Qm§%§a3773 Step 4: Preparation of 4- POT/ER2008/060511

| 3- 16- ( 3- am no- 5- benzo[ 1, 3] di oxol - 5-yl - phenoxy) - hexy11- 2- ( 2-

et hoxycar bonyl - ethyI) phenoxyl butyric adfd et hyl ester 30A simlar
Fgoggdg;ﬁ ng[ d?SCJK szmelar Igrqr)]ce ure gP{':lescrgbed msIExa%Iﬁe Wstep was usSeElasl”ze[r%mggfr ! rg) m4- {3-
, Thli oxol- 5- y[B-&- mthw-bex@héﬂebhyi)ycmmwﬂ—]eﬂ@-)@Herﬁkﬁ@bﬂmﬁI‘abld RshiyE @tehyil.§7-g,

e S S A P b e e o

{ 3-[ 6- ( 3- ani neth&eyciyborybetpdl}-3]6-(3’-fluoro-5- iodo- biphenyi-3-yloxy)-hexyl]-phenoxy}-

di oxol- 5- y e utyrlc
S 51 - acid Pﬁgqyest Eq&é§24g£§§§9§%%§% ?Péh?lge ?ow 0|: Eé%la o8
mle calculatéﬁ($@hﬁ@%6‘ Q@ P§4ﬁ8@97ﬁbb@9 f ound 619. 0000. Step 5:
Preparation of 4-

0-[6-(3- benzo%l 31clioxol - 5-yl-5-i odo- phenoxy) - hexyl| |

et hoxycar bony teeéh%am&ﬁeﬂ%&y% - WW@Y%[&( tipro- équerblphenyi-w &hi | ar

procedure as gesgphbRMAyi-RutERpl e 12, step 5 was used, starting from 4-

{346- ( 3- am no- 5-benzo i OX 11-2- t hoxycar bonyl - et hy
1)- phenoxi - but y* P8 rci?rﬁ<l g‘frﬁ ‘}ee%rf 8?1%%8%“"8% “fﬁ%ﬁ?eg %‘é%ﬂﬁl itrite
(195 ng, 2. 79{I¥(md>thquwﬂld)nppcﬁﬁ§8ﬁ3 (a3 -0l brd -0 Bl Bip iy - By R Qy iRt )-piic@oafif ord 4-
{34643- o

benzo[ 1, 3]d|oX%ﬁg%mVH¥%4F%%6z BhEroXy TSRS 50 N R IEINS (2 e hy 1 ) - phe
noxyl butyri c ati th dtdryd- {26t-enboxi4Gyhg;[643%ucas 5-godoibgibtny-& Haw-bedyi]-

ES(+) - HRVE i c%g%ﬁ "Huglr ggmé ?lr 8&3 @%é?;sjaolggh( %ITINQ)OII Eﬁ;’l) ﬂiﬁ% rrJe%%'l@uﬂath? 3.1894.

Step 6: Prepara

(316- ( 3- betzofor C3HHiIFEROM Bay 16781374, ifdind 62L. 427 phenoxy) - hexyl k 15

2- (2- et hoxycar bonyl - et hyl ) - phenoxy}-butyric acid ethyl ester A simlar
procedure as described in ExanFIe 12, step 8 was used, starting from 4-

{ 346- ( 3- benzoPtEp 3] REpasstien o543 ﬁsﬁﬁrltsa@ib%l%wyé viRgstypo-tinepylek Heweyc ar bony| -
thyl) - phenOX}iéx‘yk}lélt(l@fdaﬁ)o%ﬁétﬁ'yl}ifyﬂb%%@%ﬁ‘yhcG&Z nmg, O. 12 nunol ) and

m di n-4 beoronlc aci d nnmpl) to_affard
4-{346- (3 benzo[ 1, é‘mﬁ%@%e?edsfeﬁ dagerftt beF’H*“lP ik S&Hérwyyed starting from 4-

ggx/gu ]-2-( 'ay e‘{h@‘yﬁw’x?@fhyll) 3%%%%&&;{%%@%%rymyam@ %ﬂlﬁﬂxyﬁSﬁtﬁgc( l(v+5+ I1 il
% as a li oi or )
o2, 3375, 1 outi‘baze 558D sne b TP B S (o 4the < mindls

{346 (3- benzobﬁx¢13]4d{3qjgmib5}zy[1-35d1wm b-gi-B - Buord-biphaiyb -y loxehey i -252- _

2- (2 carbony- LRl DAL LRI Lfs A6t B dom T LA RERGE ISR, descr bed

{346- (3- benzo[i$(+31§ﬂi\<b3<mle—cﬁlcymtcﬁfqyﬁzsfﬂpﬁﬁsﬁiwwabh’:éﬁl@iéy) fohek§d5]2520.( 2- et hoxycar
bonyl et hyl )~ phenoxy}-butyric acid ethyl ester (45 ng, 0.12 rnnol) and 1.0 N
aqueous sodlunlhydrOX|de (4 mL) to afford

4-{346- ( 3- ben26p ¥; BErirawo of e{wﬁ B-lipppal b Miogolyi-viphdheseyiphegy-3-yloxy)-

hexyl]-2- (2- carhauve Qlah))ﬂ; »et%&g%%}y}%@ﬁc'a&d@ﬁlqgmﬁl%%al{rg 54% as an
anor phous white SO|I ES(+) n/ e ‘cal cul ated for C37H39N08 ( MtH)
626. 2749, found 605 ¢ qun of 4-{3-[6-(5-benzo[1,3]dioxol-5-yl-3’-fluoro-biphenyl-3-yloxy)-

hexyl}-2-(2-carboxy-ethyl)-phenoxy} -butyric acid (704 mg, 1.09 mmol) in water (5.0

30 mL) was added an aqueous solution of 1.0 N sodium hydroxide (2.1 mL, 2.1 mmol) at
room femperature. 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)-



Exanpl e 21:

4-{346- (3-Benba[ 1, 3] di oxol-5-y1-5-pyri m di n-4-yl - phenoxy) - hexyl | - 2- (2-car bo
xy35et hyl ) - pheaemwshobutyric acid - 52 - Step 1. Prepapetk@bosdbosii
4-{346-(3-benzo[1,3]dioxol-5-y1-5-pyrini%%n-4-yl-phenoxy)-

hexyl ] - 2- (2- et hoxycar bonyLet hyo- phenoxyl-'butyric acid ethyl ester A simlar
procedure as rom4- 5
{346- ( 3- benzoﬁ%ﬁgﬁg §T aggégggi %&%b%%ﬁgxﬁywﬁ 31mz:%sa&%ﬁ:ggf{:arbonymth
yl)- phenoxylES(rﬂrH;Rnl’VIFcrn/&c,qa?aulettaclh§f>tr CodbdNaQ 7 Myla) $8085Hntodd GieepS25
pyrim di n-5-yl boronic acid (32 ng, 0. 26 nnDI) to afford 4-

[ 346- (3-benzo[ 1, 3] cl i oxol -5-y1-5-pyrim di n-4-yl phenoxy) - hexyl ] -2- (2- et hoxyc
ar bonyl - et hyl ) - phenoxyl - butyri c aci dE&tHple 18ster (31 ng, 71% as a |ight

yel l ow oi | ;5 ES(4t}r- RV 31 & o P5-pEAGLIAE Mtib¥%) 48 3. 3327,
f ound 683.3327. jﬁep 2b gp§¥gﬁ§g% o? 4_p§H éBhﬁgﬁgﬁl b P

, Thl i ox01-5-y1-5-pyrimdin-4-yl - pH@%@%@fﬁﬁYﬂcam
hexyl | - 2- (2- car boxy- et hyl)-phenoxyl -butyric acid A simlar procedure as
described in s.use

(5o, (- benz® Tt e g SRertbet T mkiRgle s S 1 hi¥hsed Qg fof 4-2-0-
1-5-y175-pyrim&@kycawyﬁﬁphﬁmbmy}Shﬁmymﬁwﬁﬂeaﬁewmﬁquambmmy}aﬁhyhkﬁphenoxy 1
;153: g)r(: geax% ﬁ?{? ?n)él Q. ?ng%\% I)égcﬁ pngin—fp yi%éogggm}i (%1 rgg,:l@ 59. (ﬁ% SRt tﬁ?ﬂtzl:'m
4-{346- ( 3- benzdjoky-31hoi) ox(643 Supio-Sppydu-fivttbwhadylB-viphprexyl)-phenoxy} -

hexyl]-2-(2-c ) ] o
anor phous i ﬁﬁg@ﬁ¥ﬁqm?¥% ﬂﬁh%ﬁ&%¥§oﬁ$&gaﬁﬁ?%ﬁgg?&ﬁﬁgggﬁt%@é@é?%%QQSNZOS
(MtH) | 627. 27@%1H38F89m@/1?@} 60F2 608 undsl4Rpie 22: 4- (2- (2- Car boxy- et hyl ) - 3-
{6-[5-(2, 3-di hydro-benzo [1, 4] dioxin-6-yl)-Dbiphenyl-3- yloxyl

- hexyl | - phenoxy) -butyric acid 25 Step 1: Preparation of
443- 1613- b¥fono- 5- ( 2, 3- di hydr o- benzo[ ExapaiedRi n- 6-y1) -

phenoxy] - hexyl4- (2((%(6&bﬁy@?ﬂyﬁ}l@l{@w&imﬁi—ﬂYiﬂ-ﬂRﬁéﬂS‘-@l@b)plﬁ&d&lW Vi6xydegyiet hyl
ester To a solution of 3,4 Ethéﬂ gedlox%lo obenzene (1.31 g, 5.0 mmol)
in dry tetrahydrofuran (10 ni) waB8MdWaePYR lithium (2.2 m., 5 5 mol,
2.5 M in hexanes 30 at -70 C for 5 mnutes. After addition, some white
precipitate rmed rre ut.es at
Phis Demper ar nram o oA s 4 RUTPERRhAR s T 2ot e shfls P 283" 12, 0
mmol ) (anhydr cuisxziethghShHlbap i-llere écmdbé)qdi@mdﬁmé@kyb}yeﬂyéamemgybbmamchl zi nc
chloride with _ [ hi / il e t cpol down
o room t enpel ot (e borHRl Sy DEBROLRSHUMIbISod b T EmAT SRR LR0 o
added at - 35(Z7@rtoxy-FihelBeddp tlumg-lléairdddhil-biprnyabylakyldwed)-peenwaim to 0 C
by renmoving t ﬂﬁyr@cﬂcfald' (B9 mg, 31%) as an amorphous light yellow solid: ES(+)-HRMS m/e

calculated for C3oHsFNOs (M+Na)™ 660.2732, found 660.2735.

25
Example 26:
4-{3-[6-(3-Benzo[1,3]dioxol-5-yI-5-pyridin-4-yl-phenoxy)-hexyl}-2-(2-carboxy-ethyl)-
phenoxy}-batyric acid

30 Step 1: Preparation of 3-iodo-5-nitro-phenol
To a solution of 1-iodo-3-methoxy-5-nitro-benzene (8.2 g, 29.39 mmol) in
methylene chloride (600 mL) was added [.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

35 stirring for 15 h at this temperature, the reaction mixture was heated to reflux for 4 hin



WO 2009/ 024492PCT/ EP2008/ 060511 - 53 - bath. In a separate reaction flask,
bi s(d benzyli dene-acetone)pal | adi un{0) (288 ng, 0.5 nmmol) and

tri-tolyl pheaphidhpsb$08 ny, 2.0 nmol) in dry tetrahydrpétiE@oshomsiil) was
stirred for 10 min under nitrogen at rogr%gerrperature and then treated with

i bﬁgﬁgllghg%oxggtggox Ko A BB PR ER M B T Rhenoxul Bl aci o

et hyl ester 5 in dry t he
above freshl ywgedpbir mbl) aidriee m@mﬁ@m rehllotide ‘dwcm@teﬂam}@d rvobumarheatthe oo m

temperature. Jheu &shhid\W 2l B0 AHSPEISIO0 1R NEALRCOE9nOPRS C for

24 h. Then, reac Ion mxture was co roomtenperature and then
di l uted with s&eds apedvasiegorihbrneidision 0skut heorthe aemigiayer wekdrigsk gani ¢

compound was_gxh EAGH8H dulosigth Wik AERLAL Snd BuendRed ) ANATANIRLONDI ned 10
organi ¢ extracts were washed with brine sol ution (200 m_% The organic

layers were dichigis WrarrHothyarBEan REghbd) a Aoty £t wWitt0-f 1P e cgATH t he
dryi ng agent i@e’i@l&mﬁE-&icﬂo%@{ﬁ—pﬁéﬂ@i(S@'gV&%) ega\ﬁghttmo&wﬂeﬁmpduct whi ch

2 01 B 00D RS S L A B 20% e acetate

(2, 3-di hydr o- benzo[] 4] di oxi n- 6-y1) - phenoxykhexyl |

-(2-(2-ethoxy henax ster (579 ny,
b2 (2 e pear bapyles i) do phengon -l € asl s shibogster ¢

(WNa) + 719. ZE@@u-pﬁfmam -Rd@ic2e®@EthyBtsep 2: Preparati on of

443- 1645- (2, 3-di ,4

yl oxykhexy1} - ( 2- %g&@ﬁp?{&%gér &e?& #1“1‘% xﬁ%noxgt)gﬁbﬁ%/%eg S<t'f0| 5 tnhyl ester
20A sol uti on Pf(6-bromo-hexyl)-2- (ethoxycarbonyi—ethyl) phenoxy]-butyric acid ethyt ester (9.39 g,

4-[3-{643-br or@%ﬁm&ggé%ﬁi Qﬁégrs%éﬁi%%]ﬂ(a é%dis@%'rﬂm@n Yo]Qf{oPcf‘@

hexyl | - (2-(2-ethoxyc onyl - et éﬁ-/. eno butyric acid etgzyl -ester (189
nmg, 0.27 nivol thexycabapsteibxdy &t frehiedq- é-nﬁ@)phﬂwwsh@xwﬂé%er@ér} Blf?ﬁorﬁﬁtde%hYét room

tenperature ugs@%@(s mEtvrs@g%@aﬁg &BIWEHHEESS MS m/e calculated for CooHasINOg
tetrakis(triph hi ne) pal | adj un(0) (78 ng, 0.07 mmol) was added at

room t enper at @flég)aﬁééf & 5@11%1 | ight yell ow solution was heated 25 to
80 C and stl rred for 5 mnutes. At this perlod a sol ution of phenyl boronic

acid (99 [mo ded ol | sol ution

of so<(1I| um car gtSPét é’el:(%l"ﬁﬁfféfb@@ﬁﬁéﬁoﬁﬁh Ea¥ tr%’pE“?nP "I’ﬂﬁyﬁj:sul ting

i ght yell ow stepensimghethal® plsinbt éatykiorci? 4thhl @ter r ef | ux Then the reaction

m xture was cool 89 tg room.tenp ratbucrle ﬁ&% (ilé hutst% g\ d Sm?]a% d% ,_ETL) and
Sr%ﬁ’blal’ pf%ce 1t1rca SRCT1DCA M su& lné{ 4

et hyl acetate (3 ers Were 'separate gueous
| ayer was ext {2atebxpiartongt-diyth- hbfet?’am@ -§-Bitro- mm))heamﬁphmxx}dmbﬁmed or gani c

extracts wer e, MpahAdadl &R 2 67 zﬁ%fj@ncﬁ}e)az DIRELE, OOMEL (30 M) The

organi c layer was drie ous |ums e and filt ratlon of
t he dryi ng agéht4 and) iesvait-{of6- fﬂﬂeenyﬁllaerblmxo} ~hyvatitre-rhenvay tisayltéi(ar ed

resi due whiohehageRus e Bionbis/ina, s 14iFOR AQuL 0l SJQ%%%SL% Dyl 0-30%

ethyl acetate |n hexanes 5-(2 ro-benzo [1, 4]
di oxi n- 6- y1) - Bt FenyiRMS V’YWWH@Q@F)C%‘PQ\?IQ %ﬁ%é&%%?ﬂ&f?‘imde@%ﬁWE' - 54 -
phenoxy)-butyric acid ethyl ester (85 ngy, 45% as a |ight brown oil:

ES(4) - HRVE E{eﬁ%l I(’:rggla?étiggo r3 %{%}anlm?oq?m cr&l\/ﬁl\ﬁamxo}t ?%E?e%oxy) exy —7~ 7— 3405.
ethoxycarbonyl-ethyl)-phenoxy}-butyric acid ethyl ester
30 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-ethoxycarbonyt-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



Step 3: Preparation of 4-(2-(2-carboxy-ethyl)-3-
{645- (2, 3-di hydro-benzo[ 1, 4] di oxi n-6- 5
y1) - bi phenykyo3zondi@xyd - hexyl | - phenoxy) -butyric acid peThEm s skt 1 on of
443- {645- (2, 3-di hydro-benzo[ 1, 41di oxi n- 6-y1) - bi phenyl - 3-yl oxyk hexyl }
- (2-(2- et hoxycar bonyl - et hyp- phenoxy) - but tic acid ethyl ester (27 ng, 0.04

mol ) in et hapg ctl(y?rﬁs%)(?) 5‘@? @Qgﬁga @%‘r‘ﬁ&fd% ot Es %ym&xggﬁggﬂ}% (2 ) at

roomtenperature sl on mas ed to and the

m xture was s€ihsB0s OG+Ho01%0000, %h@ﬁﬂ9@ﬁ@)reactlon m xture was concentrat ed
and the residue was diluted with water (10 nlL) and extracted w th diethyl
ether (20 nL)_ to_renove any neutral impurities. The aqueous |ayer was

aci di fi ed wi t¥end dronarsjion ochioloré-bawpd . Afiexa eyl Pried l?fle@%éﬂeﬁmrzt@ organi ¢

conpound was &xdHastad- étﬁktipp&h@b&?l -ba&Aat @&@etﬁ%e&e@ rrL) The conmbi ned et hyl
acetate extracts mere wash bri ne sol ution and the organic

| ayers were 15 dr}@dl 6@Wmﬁﬁﬁ?HF%U@“HE&H@@PBH@Sﬂﬁ?%F@““*ﬁFPF?B@BH”hnd
removal of t h§ ®Qb-veio- iilf)cfn@cﬁ[(ﬂeﬂihdxbes PR@EO the - T -WhG yE 6SQ1-Me)-i N

acetonitrile c%%yg bﬁt?fgc gmcl etflﬁ estet (E?If:IO r\{\lg,t eSrS IEmOISTL%dIU.m mtn%?%@lmg, 5%9 under

hi gh vacuum t
4- (2- (2- car boxeBldny bdtaSnd6idBid¢ &1 8ngdi hytimebyna effdkd 4]{di{exd-n- 6- y1) - bi pheny1- 3

-yl khexyl | h whi t
) Doy | SBgSRAUUE BR AT T AR S RY N (o
661. 2769. Exdnmh®d2@eﬁ4l@2w(2§@agbﬁ%yweﬂhMMFMGN0ﬂ€b$TEHBﬂ$Sdeﬁmydub benzo

1, 411di oxi n-&- lboxyl - hexyl | - phenoxy) - butyric
gcid 25 Step it rggéﬁg%ﬁggoﬁ?qﬁﬁgﬁﬁ¥&7§3MW@ y yii-p y) -buty

615- (2, 3- dihydro benzo[ 1, 4] di oxi n-6-y1)-4' -fl uor obi phenyl - 3-yl oxyl - hexyl | - (
2-(2-et hOXycaﬁt@P@)’I"reﬁré@Mh bt @Q?ﬁ'@{@léenwﬁ X]"dhcﬁmﬁﬁ'yﬁs E&rﬁ’&ﬁl 488bRhoxy)-hexyf}- ST m | ar

procedure as describ was used, starting fromd4- [3-
16[ 3- br onol5- %Qgh@iyw’a%n&%mwepquﬁjba%wﬁé shyiEehhenoxykhexyl | - (2- (2- 30

et hoxycar bonyl - etﬁhM{r%arﬁﬁ@@%&ls&b&%Ed B Faf xeextzhulep $ 5k Shiscd, é&&m@@mn@ﬂf 27 ol )
oronic t o qbt

d 4- fl
223 {645- ?grg{%%H9§PﬁBQﬁ9@PTﬁ gdd&%h@%g h%WH?E§6%HXHWHW 3@ yl oxykhexy
l'i - (2-(2- et hopysasrbonytic ﬁilnh&th})i-esta’r(emﬁﬁgy() }i)mtnw)laﬁd pg@ideh ae«gzllbyﬂomeatuer(zts( 65 ny,
a5 o LG Ll st oLl EoLLI B Lol Lo Gapapros
4- (2-(2- ca;roboheyyl@ﬁﬂ%e@he&o@ﬁd@(e@y&pﬂwmyﬁrbmjzr&razcd[eihy‘ﬂi:smﬁrm mg,&3%) as a
1L OB B Aol RSk RIFRO Y b BUS AL G 3hags, ouh STTT 1 @1

procedure as Tl b6 starting ¥Fom 4-
{6-[5-(2,3-d|ﬁ¥dﬁé9benzo [1, 4] di oxi n- 6- yl) 4
" -fluoro-bi phenyl- 3- onxyI hexyII 5 cthoxycarbonyl et hyl ) - phenoxy) - butyric

acid ethyl ester (50 % 0 N aqueous sodlun1h¥drOX|de (5
m.) to affordSigp (72Er(312r@aﬁ196ﬁ313é@® %z@lﬁkiwk 2-yB3-gydpett-ol-phenoxy)-hexyl]

benzo[ 1, 4] di oxiNeBsdrdh-rhbddQ mﬁﬁﬂh@ﬂyl 3-yl oxykhexyl | - phenoxy) - butyric
acid (25 ng Zﬁ as%ﬁgégﬁ%rp gﬁs ff-white solid: ESH HRMS nm e cal cul ated

for C391- 141F08 (MN&&@W?@UTQevdfscwbsw&xemﬂ@éww 4 tyas used, starting from 4-
{3-[6-(3-benzo|1,3]dioxol-5-yi-5-pyridin-4-yl-phenoxy)-hexyl]-2-(2-ethoxycarbonyl-

ethyl)-phenoxy}-butyric acid ethyl ester (45 mg, 0.12 mmeol) and 1.0 N aqueous sodium

hydroxide (4 mL) to afford 4-{3-[6-(3-benzoi1,3]dioxol-5-yl-5-pyridin-4-yi-phenoxy)-
30 hexyl]-2-(2-carboxy-cthyl)-phenoxy}-butyric acid (22 mg, 54%) as an amorphous white

solid: ES(+)-HRMS m/e calculated for Cs7H3sNOg (M+H) 626.2749, found 626.2748.

Example 21:
4-{3-16-(3-Benzo[1,3]dioxol-5-yI-5-pyrimidin-4-yl-phenoxy)-hexyl]-2-(2-carboxy-
35 ethyl)-phenoxy}-butyric acid



Exanpl e 24: 4-(2-(2-Carboxy-ethy{643-(2, 3-di hydro-benzo [1, 4]
di oxi n-6-yl)-5-pyridin-4-yl- phenoxyl - hexyl | -phenoxy)-butyric acid 15 Step

1: Prepar at w@he®in24492 ~ PCT/EP2008/060511
443-{643- (2, 3-di hydr o- benzo[ 1, 41di oxi n- 6 1)-5-pyridin-4-yl -

phenoxykhexyl | - 2- (2- et hoxycar bonyl - ethylf - phenoxy)-butyric acid ethyl
ester A simlar procedure as described in Exanple 22, step 2 was used,
starting from4- [3-

{ 6[ 3- br ono- 5- §12p B-Riépasadlenetie fizist(8; badzo 1, Yekibxo16-3} ﬁ)pygﬁnéﬁmﬂwlkﬂ@enym)

et hoxycar bonyj et BypP-Rh vk L &5 hyd (149 ng, 0.21 nmol)
and 20 pyri di neé{93 gFgor)gﬂ%Xaym g&?% rrgf t%«;c de téerobt ain
4-13-{6-[3- (2 3- d fiptgrgrocedure as described xample 12 step 8 was used, starting from 4-

benzo[ 1, 41g] i @56'%‘3 @eﬂfz@a?l‘ﬁd@iﬂlﬁd} ﬁdo\l}ghc%ﬂﬁwﬁtﬁ@ygtﬁoxgcaﬁ%nﬁtcﬂ%yCar bonyl -
t hyl)-- phenoxy)-butyric acid 0% as a light yellow
paste: ES(+)- Wy&éufé’m #qi %P@&%’%(ﬁ @&29—91@&6181) @nﬁwmé@é Agsanic $¢tind

696. 3526. 25 Sten, 826 HLRPas @%der@ﬂ {Qf [6-(3-benzo[1,3]dioxol-5-yl-5- pyrlmidm -4-yl-

;‘1525(;??3?2 o Rt e S et b b o e
procedure as Tdie&;)cmlalngld yk—:I]vams‘hrHSl(ﬁ) RZRMS st/ el iaaiSot S gHNgdaMHNY from 4- [ 3-

{643- (2, 3-di hydr nz i oxi n-6-y1l)-5-pyridin-4-yl-phenoxyl - hexyli-2-(
2- ethoxyc%?rb%g%’ﬁ%2 7 g% #%noxy) butyric acid ethyl ester (75 ng, 0.1

mmol) and 1.0 N 30 aqueous sodi um hydroxide (6 nL) to afford

4-(2-(2-carbo 13r ke2n 3l Py AE Q= 1o o e g )
benzo[ 1, 4] di oétlg% éﬁ fg‘“@“ %@%%féﬁ?}-e%obﬁﬂ&eﬁé%f%esml}rql%ﬁgryg)%e)nf’}gl}t yric acid
(55 ng, 86% kxyhA-(amwbpiyctikylppifenantyibetygordidl: ES(+)-HRMS nie cal cul ated for

C38111, NO8 ( M+H) "'Aﬁﬁﬂmzp?(@édurg Qy&gcr@%@mzlﬁ%% le T2, ?t@[iB was used, starting from 4-
4- (2-(2-Carbox r o- benzo di oXi n-6-y1)-2'-fluoro

- bi phenyl 13- Eﬁx(ﬁ)bﬂv?@kw wwémdﬁygynmﬁ/ lgrﬁwévp%ﬁelpw)élealb%y(%ethwea&ﬂna%| on of

443-{645- (2, 3ct 1 %&Qﬁm@%ﬂ@yﬂwmékmywe @mglmimﬂoh L&Q&@blw&}%%s&h&ﬁoxw hex
yl k2- ( 2- et hox

het hyl hen r| Cc aci ester A
simlar proce d&éga’é%ff’r‘"‘lf%’é‘g“ ﬁ%ﬁ@é %]ﬁlox%ltséﬁ Szmmé@dlas“@& PREORY i ng
from4- [3-  hexyl]-2-(2-carboxy-ethyl)-phenoxy}-butyric acid (19 mg, 79%) as an ammphous light

(o5 oo e S i BB 0 21 o

and 2- 20 627.2696.

Example 22:
4-(2-(2-Carboxy-ethyi)-3-{6-{5-(2,3-dihydro-benzo{ 1 .4} dioxin-6-yl}-biphenyl-3-
' vloxy]-hexyl}-phenoxy)-butyric acid
25
Step 1: Preparation of 4-[3-{6-{3-bromo-5-(2,3-dihydro-benzo[ 1,41dioxin-6-yl)-
phenoxy]-hexyl}-(2-(2-ethoxycarbonyl-ethyl)-phenoxy)-butyric acid ethyl ester
To a solution of 3,4-cthylenedioxyiodobenzene (1.31 g, 5.0 mmol) in dry
tetrahydrofuran (10 mL) was added n-butyllithiom (2.2 mi,, 5.5 mmol, 2.5 M) in hexanes
30 at-70 °C for 5 minutes. After addition, some white precipitate was formed and the
suspension was stirred for 30 minutes at this temperature. Then, a solution of ankydrous
zinc chloride (1.64 g, 12.0 mmol) (anhydrous zinc chloride can be 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 -

35 70 °C. The resuiting clear solution was allowed to warm to 0 °C by removing the cooling



10 fl uoro-phenyl boronic acid (89 ng, 0.64 nmol) to obtain

443- { 645- (2, 3-di hydr obenw 1, 4] di oxi n-6-y1)-2'-fl uoro-bi phenyl - 3-yl oxyl - hexy
11 -(2-(2- et RpxyaRpRy! - ethyl ) - phenoxy)-butyric acid %@,}gham%ﬁ] (89 ng,
5999 as a light yellow oil: ES(+)-HRVS /r| | e cal cul ated for C43H49

(MtNa) I 735. 3303, found 735 3296. 15 Step?2: Preparation of

V1) 22 21 wor oS B ghENpIeS R ARk S PR EREE R P b IO e 054 51 it ar
procedure as dmﬁ;@mn&)edtoiwmhﬁwaml(@)%ﬂg ZS)trmfpoI;Bzmlrﬁﬁtctrsl@dmf&’tua{’StmDma‘sr om4- [3-

(645- (2, 3- o hyge ozl ol 80X Skl Y8T 9PN Srafexphexyl |

-(2-(2- ethoxycarbonyl-e ric acl 11
mmol ) and 1. Odily@@- @qm@hEexyﬁrdr(@mfhyrharmmdﬁﬂ(ysmm)ovab*aﬁnﬁmccﬂ ethyl ester

4-(2- (2- carpoyy ﬁlawram&yf{fa%&ﬁwgm@wm(% ﬁggaotﬁléa%wﬁgeﬁmrgpdyc&m% -1 uor o-

bi phenyl - 3- yI exyl I -'phenoxy) “butyric aci s an anor phous
light yell ow mnoand IEGrAptr 3R iy neat mﬁammr@térw B r@%@mi}rﬂdsleéwNa) L

679. 2677, f OURQ H£49n %@ﬁlﬁateQW@ﬁ)?@i h, Then. the reactlon mixture was cooled to
4-(2-(2-Car boxy et hyl)-3-{643,5 ridin-2-yl - phenoxy] - hexylaO 1F?}E}noxy) bu

tyric acid roogtt@rﬁpqaturpﬁ%(btgﬁ%@zfuéﬁﬁi \)61 h b4tu[aged ammonzum chloride sohution
{6-(3,5-di- pyﬂ"héjdr@a:r&déhlp&fﬂﬁn@%)ﬁtraﬁ&)ﬂéu& eh{lZoetd® (3 x 75 mL) and the combined

et hoxycar bonyl - et.h henox CI d A simlar
o posure. S s Dk e e g o @wn@%@ufé f%@fﬂéﬁﬁﬁwﬂfrom 2

br ono- pyri di nériddbtér antyydr@isOnaghidlu)n suﬂfatblaﬁ@/ﬁltmﬁidﬁ dfthe(dtyis2ageht and. 3 Mol ) ,

2.5M, and 4-

f 346- (3, 5-di bF BB RO K37 S &Y BC (TR A AT B hi Y IBRB A - but yr
ic acid ethyl S@gt@um 4bOngrgjth 0-2 E%rmiwl ;cetaos mlhb:am 14 48late 4-{3-{6-[3-bromo-5-

E g E ‘;’ 2t ﬂioxyc Hﬂ%cﬁo-)ﬁl'rﬁgﬂ']%n eno &ongéexygcﬁ é2 cthﬂpyicarb(myl-ethzil%z Mg, 16%
as a |ight!s -plgpoxy &»@tmwwubq‘:t vt egg( 579 HRVB rhiea beit gelloat wl ESon-HB39HBEN206
(MrH) E 639. 34&%&&&%@02{3 B&fg%ﬁ%\é}*@% §190Pfo‘39@’f@t219ﬂ of
4- (2-(2-carboxy-ethyl)- -%6[ 3,5-di - p2-yl - phenoxyl - hexyg - 5
phenoxy) -butyric acid A simlar procedure as described in Exanple 22,
?295335“@-5 USSQ}& ZSﬁr%faPa!hBﬂoif 4-{3”{64['5 (h@ d]hydro benzo[1,4]dioxin-6-y1)-biphenyl-3-
i -pyrijdi enox

-(2-(2-et hoxyéflﬁf‘iﬂg’ﬁwi/é?rﬁ;ﬁ %é‘??&%@’{hﬂwW%bww& Hhl cg&t er (72 n,
0.11 mmol ) 2.and 1. @sd}htMld)GWS-{@@ﬁb@mblﬁy@BQXh}dﬁ) bBzdTi )} | disxirbf Dplenoxy]-
10 butyri o act paP metouEs om0 RS guE T ETSER Bk S BNE i e
cal cul at ed f ommE35HBB N0 Oy DhnECYMBBRas2B03, fof Hunirakted 8Bro@@Bduperature under
Exanpl e 27:
443-1643. 5. Bi STPSTFIRRIES 0 Bk KR R R e e A O S 8 &0 1 - 2- (2- car
boxy15et hyl ) - phvehoyey pddsd eynopo teeictht St engl the reRrl@ypdizat ]/cxlinwcsqﬁlutlon was heated
3, 5-bi s- (2,33 @%%@Eaﬁa RERA%L éﬂ:ﬂée%it %mﬁ%&%b ﬁﬂ&{ of pheny ns% &QJ %&f n@ﬂ of

3, 5-di br onophenol ethane
stirred for 5mg hid ’é@oatm ?‘Wfﬁ &5@#(3@@39@’3@ f(lllﬁﬂ’é@ bfml W‘é@@ﬁf&ﬁmwﬁ@ﬂée Then

the 20 solid tthalkiss tinfdppheme Wpéphrm@)e@sﬁhﬁgaq@ghw@% q(lé%ﬂﬁgmasgmée% ol )

was added at roomtenperature and the resulting |ight yellow solution was
heated to 80 rahg ey dgen B regetion mixture was cooled to room temperature and diluted

with water (20 mL) and ethyl acetate (30 mL). The two layers were separated and the
30 aqueous layer was extracted with ethyl acetate (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-[3-16-[5-(2,3-
35  dihydro-benzo[1,4]dioxin-6-yl)-biphenyl-3-yloxy]-hexyl}-(2-(2-cthoxycarbonyl-ethyl)-



m nutes. At this period, a solution of 1,4-benzodi oxane-6-boronic acid (536
ng, 2.98 nmmol) in ethanol (12.5 nL) was added foll owed by a sol ution of
sodi um car beywiged401 nmg, 3.97 mmol) in water (0.5 nl) pedBoss@ssshd | ng i ght
yel | ow suspension was stirred for 25 4 h_at reflux. Then, the reaction

m xture was cooled to roomtenperature aircfg'diluted with water (20 nL) and

ethyl acetat e, (30 b, The L LAYES 51808 SERALHLEL ANASLhgnaguequs | ayer
W aen e S fegb Ry TR B TR

was extracted W ace ‘e co rgani c
extracts mereumﬂﬁmmk&m€$ﬂmﬂﬁ@@ﬂﬂﬂldd3&@5ﬁamd7b?ﬁﬁé solution (100 nL). The
organic layer was dried over anhydrous magnesi um sulfate and filtration of
the drying agent and renoval of 30 the solvent in vacuo gave the col ored

resi due whi chS@ags: Beparatpeef Hiz-GseirgxapthylBEH01202. tdibydprbermp Urdifigx it h 10- 30%

et hyl acet at eyj. Blpﬂ%ﬁ%ﬁ)xf Oheﬁ%lf} -ﬁ%ﬁgloxy)—butync aCId
3, 5-bi s- (2, 3-di hydrobenzo] 1, 4] d - 6-y1) - phengl (386 /%as an
amor phous | i ght brogwielusier pi-(3 E@([-ﬁ)(z 314@@”"0‘2?“%1 eiogtetivh- wh@z’é APE05 (MrH) -

363. 1227, foupgyB63- (ﬁ-%tl’l@xycarbor@ﬁet‘hil BfhoRy)- Hﬁf)ef@aﬁafeﬂh?lfbs@f (24435, 0.04

{6435b|s (2, , i OXi n noxy] - ,

hexyl |- (2 (2- @Fﬂg@%tg IOty st § NS R R BT ATy Tt e A
simlar pr oce&mpaaase Uesesultedudpandooargiheatdd to SOSp °Q ambtse tiiedte wad akteing from
g-s t [6? Egog[ﬂgr@)r %X"}llt% t% 2 1%% %?%%Xr%a\‘n;‘ats)gor}éentmge}&%gd %Q?c@z %(1 &qu Mlted Wlél cid et hyl
3, 5- bi s- (2, 3- drthydp mlbemtnﬁriqtd:] withodiethyl@thgfl )20 pii e notemb8881ymgytral ifiBrineol ), and

pot assi um car F%ﬂ%}l dmé %.?A_\%E_g ’ai%ﬁ%%\év% I {}r\fglr&HOEE did 4R kS %@cz&tapéd%h(ng 3-

di hydr o- benzo
- ( 2- ( 2- et hoxyempboeyipostdygs-cphietr3iyty ﬁfhblﬁcyﬁm@ aef oLptThy koreyparetiiyl 65 ny,

2199 as an anmpf, ﬁ%%am&@vﬁ&le&qrﬁhﬁ%( S})Iuld 0%]9 @l Yl ALe g, gl(ngCQ45H52010
(MrNa)+ 775. 3452, found . Prepar at i on ofy

{6[ 3, 5- bi sl¥ Zm@diPFy%&PﬁiI% ﬁ%é{le_ﬁmzt] ¥ fptgxﬁi}tfﬁgow)irwﬁb;fyl}e solvent afforc{ed

hexy1l}-2- (2- cal@lga@ama&hml“)as RRENRY Y1 adstehitile €3 @g) £hd diluted AitB kel rmxp}raa@edure
as described jn starti,n

f
G N BT A VN Y N AL S SRAT R TR T
et goiygarN bgnyté%r@émg)&do@he@%yﬁhe@%yﬂw J-86iyl) - sHeRykdy)-B& e actdlB6 nign7990)..21 ol )
an u us S I U
Pa3 0 b oS e B AP TS a0 e bR T RN 2- ( 2- car boxy-

et hyl) - phemx&él—ﬂﬂﬂyfomﬁéatl‘zim(% ng, 62% as an anor phous white solid:
ES(+)-HRMS nie cal cul ated for C41H4401 0 (MtNa) 719. 2826, found 719.2828. 20
Exanpl e 28:

4- (2-(2-Carboxy-ethyl)-3-16-[3-(1, 6- dixampmy3: 2- oxo-4-trifl unronet hyl -1, 2- di

nyaro- pyri di - Sk bl SRS -1 BRI A broRERRY bbby © 2ci d

25 Step 1: Preparat

4-[ 3-{643- br onp- 5- (1, 6- di highep32loxbbeaylriberery)-bubriapid] 2-

di hydr o- pysd di n-3-y1)- phenoxykhexyl | - (2-(2-ethoxycar bonyI et hyl ) - phenoxy) -b
utyric acid ethyl este ure of zinc dust (1 20 rnnol ) and

dr y t et rahydr é‘feﬂrla?felia?mﬁﬁj’f‘hﬁdeﬁr 5r{9t3r‘3‘§3’é[?9 Dol £ kligad- \‘Ah)IA'FgTﬂuOTO'
2- di br onoet bigR@yl- 87 xthexy} Q2-MBhoxycalRdyZHAA)-FIEPENSLQAC acid ethyl ester

A similar procedure as described in Example 22, step 2 was used, starting from 4-
{3-{6-~[3-bromo-5-(2,3~-dihydro-benzol 1,4 ]dioxin-6-yl)-phenoxy]-hexyl}~(2-(2-

30  ethoxycarbonyl-ethyl)-phenoxy)-butyric acid ethyl ester (189 mg, 0.27 mmol} and 4-
fluoro-phenylboronic acid (114 mg, 0.82 mmol) to obtain 4-[3-{6-[5(2,3-dihydro-
benzo[ 1,4}dioxin-6-y1)-4 -fluoro-biphenyl-3-yloxy]-hexyl}t-(2-(2-ethoxycarbonyl-ethyl)-
phenoxy)-butyric acid ethyl ester (65 mg, 34%) as a light yellow oil: ES(+)-HRMS m/e
calculated for C4aHeFOs (M+Na)™ 735.3303, found 735.3298.
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30 was then heated with a heat gun to ebullition, allowed to coot, and
heated again. This process was repeated three tines to make sure the zinc
dust was actjgyaiessoihe activated zinc dust was then tp@ﬂﬁ&dgs%(tsm
trinethylsilyl chloride (217 ng, 2.0 nnnl% and the suspension was stirred
for 15 mm at roomtenperature. The reacti"®n ni xture was then treated

dropwi se with [ i i n : ____ i i s

1ol ot hy. S8 2l B0 ocubosy-gig 3 (s Ao Aldorin. ) 5
g, 5.0 nmol) ¥irddiyoretbipbtrhisb-aloayidikde-rh&on)ybuatricapi ent - 59 -
tenperature. Aftef gthe addilh Qieslited hOAGI R ATLED Y58s YRS, BldidrRth 4.0r 3 h

at 70-75 C and then stirred overni ght at roomte}ggerature The reaction

m xture was didt{ftléd2arditydegripntadt, ?HWW(UYQIﬂaﬂUf(be gayl-givlexy hieexelt i3{3-ng was
st opped to sal &Mywﬁo@mﬁﬁﬁ?%h&@) Htstic hed @tﬁﬁtckt@r @@%Wd 072mﬂ))1) ahd1.@Nsepar at e

reaction flask, bis(dibenz ene-acet one)
oot} and 4 r SBTRS BH VI BOR G Sord G e ot -3 X e g R 2y ( 2

M) was stirregzéal 4[dam-6-enPenadroibehenderyidkyl-hegs mhnkaixy LButfiducainds t hen
treated with 4-

{34643, 5- di br Sfo PHERBXYTUREKS P21t ligt ﬁ%(%}éiﬁrvbgo‘ﬁ@?l"alé‘flﬁ*frﬁ‘ for SHERSRYI
-butyric aci detiyl 6Es1687, fGuhd 289.86782. 0 mmol ) in dry tetrahydrofuran (3 nl)
and the abﬁ)ve freshly prepared organozi nc conpound in tetrahydrofuran at
roomtenperature. The resulting 10 brick red suspension was heated to 60-65
C for 24 h. Then, the reaction mxturEaamab%ool ed to roomtenperature and
then dil uted e

organi c conpo\lguné{]% Q);[%ieg 1)2%”{’? ?‘EW al%'g"f %Mﬁdé(ﬂpﬁ %%%{iﬁﬁ}n é];?he

conbi ned organi c extracts mnmkhmimhenommwrwm. on (200 m.). The
organic |layers were dried over anhydrous magnesium sulfate and filtration
of the dryi ng agent and 15 concentration of the sol vent gave the crude

product whiSchS®as: pendratipeal bl-isiPrig 3%%}?1@0%@6@%% -TeTidieitng- wi t h
0-20% et hyl agRh@lyghbR1NEXAARS QIS DAY Lroae:rst

(1, 6- (:jl met hylﬂg oxy% 4@t}lrjlﬁ1§| uor 3 H§ i d| h f% ridi th@ e:‘;:;)sf[ noxykhex
yl)-(2-(2- et hoxy‘talp*&w?ceebefﬁw%m esqy S?IBQE/S %’%a?fep SHUEE A (390 my,
(6% 3513 ali g[‘Bt-léj[el-Hr@m 6i(t,3-dESfri)betdidMH ] ﬂfoeln%ajziyplﬂleab)equ-ha‘:@ﬁ} @3(2H45Hr E3NO7
M:Na) - 774, 2 atio

4 774, 2
S5 1 san. or nonek SRR e e S bR bR i et B By Py ShoD ane
di hydr o- pyzi dpmﬁwﬂﬁbqﬂhﬁmw&mmbm@rﬁn@ztooauamxfy {ét[[m }-dipémoxy) - but yri c

acid A simlap Jx%{g%%?cg{me(S 35-595% G LD RAIDE S &t SR n RS e

starting from
{ 6- [ 3- br ono- SplenoBA-diyee me@mx@r (49 mgi §0%iows o tighthyyllow pastedEHy tHBMSy r i di n- 3-y

1) - phenoxy] - Mchm(egf(fr%ﬂqh %65%35@3 %ﬁr)&é@@@ Xy)-butyric acid ethyl
ester (537 ng, 0.7 N aqueous sodi um roxi de (7.1 nm) to

gi ve 413-1643- brorno- 5-
(1, 6-di net fsyls?e QXI%&T&;%Bw@r@rtﬁﬁﬂay,ém&yzia%f[y@ Qdﬁ%&rb%ﬁkbg -y)dibziRlgenoxyl - he

xyll-(2-(2- ¢ oxy-eth henox ric aci as an
anor phous whi ¥ 5§’6T1f1’8‘4 3@@ ﬁg(‘ﬂ)he ?PPéY C%‘%’ﬁla%‘fied for C331- 137Br F3NO7

( Mz-gla% ! 718. é597 A @ﬁkﬁ'lldr &Q&dd@ QddesSiRP in3E xaiAOB, dep O vaOlised, starting from 4-
4 car pno

1111 tor omet RO DS o B AR S 1) S T BBHER S S HEAGRY - hexyl |
- phenoxy) - buttisiycard@iyttethyl)-6henoxy)-butyric acid ethyl ester (75 mg, 0.1 mmol) and 1.0 N
30 aqueous sodium hydroxide (6 mL) to afford 4-(2-(2-carboxy-cthyl}-3-{6-[3~(2,3-dihydro-~
benzo[ 1,4]dioxin-6-y1)-5-pyridin-4-yl-phenoxy]-hexyi} -phenoxy)-butyric acid (55 mg,
86%) as an amorphous off-white solid: ES(+)}-HRMS m/e calculated for C3sHaNOg
(M+H)" 640.2905, found 640.2899.

35 Example 25:



A simlar procedure as described in Exanple 5, step 2 was used, starting
from4-

[ 3- 1613- br oy sudiekefr di met hyl- 2- oxo-4-trifl uoronet hyl- lege@bddedser pyri di n-3
-y1l) - phenoxykhexyl} -(2-(2-carboxy-et hyI% phenoxy) - butyric acid (50 ng,
0.07 mml ) and thi ophen- 3- beoronlc acid’?19.4 ng, 0.14 nmol) to obtain
442- ( 2- car boxy- et by . ,

(3 (1. 6 di et hy T BB 8P PP o PR b P B A-3) - 5. ¢ i oph
en- 3-yl phenoxy] - hexyl | - phieipbeny)-34ylokyirhexyghendxyBbmyyic 3689 as an anor phous
white solid: ES(+)-HRMS inie calculated for C37F140E3NO8S (M+Nay 722. 2370,
found 722.2376. Exanpl e 29:

10443- { 643- Benzo[ 1, 31di oxol-5-y1-5-(1, 6-di net hyl-2-oxo-4-trifluoronethyl -

2- Step 1 Prcpara,tion of 4-[3- {6 [5- §2 W3- dmydro-bcnzo[I 4]d10xm~6~ 1)-2’-fluoro-
di hydr o- pyr| di n- g en- enoxg/ -hexyl | -12-(2-carboxy-ethyl) -
vl

phenoxy) - but y¥ipkengl- @iog{}éﬁx@f) (ﬁ%@g@air%ylo@t —phenoxy) butyric acid ethyl estér
4-[3-1643- benzo{ A %]Tﬁimqaw&ea&exslde@c;(béd Bricka lest% 9X%As feed, stamng from 4-

trifluorometh di hydr o- yr|d n- 3- -5-thi op en- 3-vyl noxyl - hexyl |

AR AR AN AR R Rt R ot A I

Fg oigggrg as &&@@Eérﬂﬁ@l—btﬁylﬁﬂ&ﬂ@ﬂy@-bﬂiyﬂﬁIicﬁcpctﬁy%@tsr Usetlg, (B:tia:ﬁthmgadfmom 4- i
r ono 0X tri ro-pyridin-

-y1) - phen8’xyf]uorﬁéfg}?“}yﬁ’ofoﬁm(%%één%g(’&c%r‘% {00 Ry ;%én@#%ﬁﬁl fyric acid

et hyl ester (U88o[tg]di&idd-yirPolorarvthhbetdeoldxydhekyox@(2-bthpkychdboytethyici d (143

ng, 0.86 mmol o

{43 benzo[ 1. S AT BROHTHC o1 U £58 60 ey T 2 SR 5oy ESEVAIRMRIE 1, 2-di hy

dr opyr i di n- 3- seldulaBedt thi @pH@FQ&WNathﬁdﬁ%ﬁBmWBS 3296.

- (2-(2-ethoxycarbonyl - et hyl ) - phenoxy) - butyric acid ethyl ester (20 ny,

159 as a light yellow oil: @3& -HRMS me cal cul ated for C44HSOF3NO9
(MrNayk 815. 38302 Hrenarwiiosei-G335arbosy-ghuh3 46-[ P ahdihadrpdenzef! A ]dioxin-6-

443- 1643- benzg).3; al L ordedy 008k 108 2-:0%0- 4-
trifluoronet hglF iEﬂtcg!)ﬁa?f)y nrygggyrx?]_l nyg-pq - -tI:[l:{rO a‘hen 3-yl - phenoxyl - hexy1} - (

2-(2- carboxy- et WP‘Pl%%H@QW a%‘éﬁﬁ%bie‘éma?é’iaﬁ‘me%% ﬁﬁepéﬁ”“ﬁlﬂ’ﬁéeﬁﬁfﬁ% fn drescri bed
in Exanple 1, E{@jﬁs 3V@tsydu§&elzo $ H Rifokint@ vy -2 QMhidko-biphenyl-3-yloxy]-hexyl}-(2-(2-

ey Do ke ek Dbl iiﬁlﬁn@aﬁhw@m%ﬁéﬁafﬁ SRt | mirpl SETEN 2

i hydro- 30 py
xycar bonyl zet ﬁt}(ﬂeéusphsﬁﬁﬁ)hydmmbﬁ([éyﬁﬂ)ﬁo aftord 46 LY karbsdyerhy(} 135{ (20 -dih@ramol )
and 1.0 N aqu ous

243- {643. beny BT E o5y Mt b EndondonT 125 o P vy 1, 2-
i hydro- pyri di mg323yd)as 5a ammmmhgiﬂyyliwpdmemdi@(})—ﬂwme cdeul@edclar boxy- et hyI ) -
phenoxy) - but yfi i " rphous off-while solid:
ES( +) - HRVS rﬂEe: g'é‘%%ﬁ‘cdﬁét g?'?f %@%1223%09 ( M+H) + 738. 2885, found
738.2884. -61 - Exanple 30:
25 Example 26:
4-(2-(2-Carboxy-ethyl)-3-{6-{3,5-di-pyridin-2-yl-phenoxy]-hexyl}-phenoxy)-butyric

acid

Step I Preparation of 4-[3-{6-(3,5-di-pyridin-2-yl-phenoxy)-hexyl} -(2-(2-
30 ethoxycarbonyl-ethyl)-phenoxy)-butyric acid ethyl ester
A similar procedure as described in Example 22, step 1 was used, starting from 2-
bromoe-pyridine (474 mg, 3.0 mmol), s-butyllithivm (1.32 mL, 3.3 mmol), 2.5M), and 4-
{3-[6-(3,5-dibromo-phenoxy)-hexyl]-2-(2-ethoxycarbonyi-ethyl)-phenoxy | -butyric acid
ethyl ester (450 mg, 0.7 mmol) to obtain 4-[3-{6-(3,5-di-pyridin-2-yl-phenoxy)-hexy!}-
35 (2-(2-ethoxycarbonyl-cthyl}-phenoxy)-butyric acid ethyl ester (72 mg, 16%) as a light



442- ( 2- Car boxy- et hyl ) - 3-{645- (1, 3-di net hyl - 2, 4-di oxo- 1, 2, 3, 4-tetrahydro-
pyrimdi n-5-yl1)-4"'-net hoxy- bi phenyl - 3-yl oxyl - hexyl | - phenoxy) -butyric acid 5
Step 1: Prepa@bd@medf 443- PCT/EP2008/060511
(643-brono-5-(1, 3-di net hyl- 2, 4-di oxo-1, 2, 3, 4-t et r ahydr o-

pyri m di n-5-y1) - phenoxykhexyl | - (2-( 2- et hd ycar bonyl - et hyl ) - phenoxy) - but yri c
aci d et hyl e , step 1 was
used, startln§%§vgﬁﬁgﬂlg%hﬁgﬁﬁgigéhﬁf {ﬁ??&&¥ %ﬁ&h?ﬁgég qg%%'nnol), zi nc
dust (980 ny, €W§4ﬁhnl) and 4- {346-

(3, 5-di br ono- phenoxy) - hexyl] 2 (2 ethoxycarbonyl et hyl ) - phenoxyl - butyric
acid ethyl ester ﬂ% 92 1)

443-{ 643- br on¥B2( eﬁ@fﬂéw%%@r(%af@ow%%&&{Q[335 Ai-pyridin-2-yl-phenoxy]-hexyl} -

t et r ahydr o=pypHeRd:§i-Butdrivdeld phenoxykhexyl |
- (2-(2-ethoxycarbonyl - et hyp- phenoxy) - butyric acid ethyl ester (280 ny,

13% as a |ight %?‘1"8% pé‘i’qedurEycjeS m(FM@théﬂ PubteR 2 ai@%é@“@@@‘ﬂ&’s‘ér N208
EIE\S/HNa% 523 Z@S%T(i fSQhL@ﬁzcﬂlaswyZ%He%@X}%l&?ﬂ}Z@ -Prapatalioan- dgfyl}%gnoxy)— ]
45- (1, |net - dl 0X0s wInd-tetrahydro-pyrim met ho
by bi premy 1. TG ek Lot o darngl RO G A Bl bty
aci d et hyl esmeffoﬁow(zs(mmlbaw-@mpmmaes-aspﬁﬂm-ymﬂnam -kekaliyplhencky)-step 2
was used, L
1643- br ono. Satzu% gdald r{g’}nﬁ 562/3} s %1151(06131Tu§w§1tc SO 1e ¢ rSéwy MS m/c caicu Gated fgr y1) - phe
no xyk hexylIGﬁﬂﬁﬂ%&ﬂhﬁi@c&ﬁﬁ@ﬂ&H@@ﬂﬁ§$x&ﬁhenoxy) butyrlc aC|d et hyl ester
(130 ng, 0.18 mmol) and 4-net hoxyphenyl boronic acid (85 ng, 0.56 mmol) to
obtain 4-[3- {645-(1, 3-
di net hy1- 2, 4-di oxo- 1, 2, 3, 4-t et r ahydr Expyppledidi n- 5-y1) - 4' - net hoxy- bi pheny1-3
-yl oxyk 25 he)&Y{bJ%if{?sIB?s ?tMKy(ﬁﬁbe%ﬂ 418 a-yn;?iaﬁmypn&yﬁmma%&ﬂ et hyl

ester (59 ngy as a |ght yel nm e cal cul ated for
CA2H32N209'3( M+rHI  729. 3746, foungfh th@ bﬂfyrf‘:@t"ép 3: Preparation of
4-(2-(2-carboxy-ethyl)-3- {645-(1, 3- dlnethyl 2, 4-di oxo-1, 2, 3,4- 30

t et r ahydr o- py [1ﬁrOC6d re as descrlbed in

Beanpl o 1. 5t Sp b IHECHURY b Tearal FES peasL e
, 3-di net hyl 2, 4- i @tiod of 3,5-dibromophenol (500 mg, 1.98 mmoi) in dimethoxyethane (12 5
(22 (2 et hoxy Bhl SERy P LbR MRl s B e B R Bt Sl ek Py, 0. 07
mol ) and 2. OsoNd agpakie(@rshsndphemhimethabadiohe 0 @ 96riny, 4.8 m‘ﬂbb mas ddde@at(rBem 35
?g‘zgo?{ gt gly lrrtzgpﬁcritmf aEd dhc resultlfg Bgl& yﬁll oliué 0§1/ g2, hcg;:;:lgiltorr?() d°C ang stu’ﬁd fﬂ: 5 62 -
mmutca At this period, a solution of 1 4~bcnzodloxane 6-boronic acid (536 mg, 2.98
mmol) in ethanol (12.5 mL) was added followed by a solution of sodium carbonate {421
mg, 3.97 mmol) in water (0.5 mL). The resulting light yellow suspension was stirred for
25 4 h at reflux. Then, the reaction mixture was cooled to room temperature and diluted with
water (20 mlL) and ethyl acetate (30 mL). The two layers were separated and the agueous
layer was extracted with ethyl acetate (2 x 20 mL) and the combined organic extracts
were washed with water (100 mL) and brine soltution (100 mL). The organic layer was
dried over anhydrous magnesium sulfate and filtration of the drying agent and removal of
30 the selvent in vacuo gave the colored residue which was purified by using an ISCO 120
column, eluting with 10-30% ethyl acctate in hexanes to afford 3,5-bis-(2,3-dihydro-
benzo[1,4]dioxin-6-yl)-phenol (386 mg, 54%) as an amorphous light brown solid: ES(+)-
HRMS nv/e calculated for CopHiOs (M+H)™ 363.1227, found 363.1226.



met hoxy- bi phenyl - 3-yl oxyl - hexyl | - phenoxy) -butyric acid (13 ng, 28% as an
anor phous white solid: ES(+)-HRMS de cal cul ated for C38H44N209 ( M+Na) -
695. 2939, f owdesddE92928. S5Exanple 31: 4-(2-(2-C a PCT/EP2008/060511
rboxy-ethyl)-3-1645-(1, 3-di nethyl -2, 4-d_ipxo- 1,2,3,4-tetra hyd ro-

pyri m di n-5-y1) - bi phenyl - 3-yl oxyl - hexyl ) - phenoxy) - butyric acid Step 1:
Preparation Offtc 2: Prcparatlon of 4-[3-{6-[3, S—bw (2 3~ dihydro-benzo I,4]dioxin-6-yl)-phenoxy]-
443-{645-(1, 3- et rahydr o- pyri m di n10

5-y1) - bi phenylc8! ¥4 K SIS L
acid ethyl ester Aszmﬂar@r(ﬁﬂe&ﬂr& & depr el Wempk 1086 1 e tsell tdixgmpines-1, step 2
was used, a[%tl n% from4

{ 6] 3- br omp- 5- 103G n@f‘m% (% eﬁm@ic?)’i?ﬁnyi ethyly Phenp Ryl hgigAgd S SHeEPY2 5- v 1) - phe
noxy] - hexyl I'me,(12:6(rane}, BoXyicex bahydre sty -4Miexioxy) -ihabol (3186 nacil doet hyl ester

27 , 0.04 15 | d 'd | bt

s (045 (1. ?@P%ﬁi}?@%“ﬁ”ﬁ%a‘i@ %“'%22 Lo ﬁ%%?fgg%f}&? E{ng&ﬁg’g)(y T-bi pﬁlezyl
- 3-yl oxykhexydihyded- bnnxq{ééﬁdmmyﬁ ~yBiphyroxylplveyidx 3y 2-bheyearbongbétblylepiepbxyest er (8
my, 309 as abqﬁ%'égdég% e%\’éér gﬂés gﬁ@)as%ﬂ\ﬁo s G tggAlﬁit BE+ PRMALFSON208

(MrH) + 699, 6, Tf'oun ‘ation o
4-(2-(2-car bo@a&cuéteﬁﬂr)cégfs@@mwwa) TR FetHyundY 74 384%x0- 1, 2, 3, 4-
t et rahydrogpyri m di n-5-y1) - bi phenyl - 3- yI oxyI hexyl | - phenoxy) butyric acid

A simlar procedure as described in nJ) p.3 was used, starting
from 4- [3- Step 3: Preparation of 4-[3-{6-{3, 5~b15 {2,3-dihydro- fneﬁzo[l 4]dioxm 6~ yi) phenoxy]~

(645 (1, 3 &l iRy 1@ crugioudy fpidndegobgiic aydro- pyr i di n-5-y1) - bi pheny - 3
yl oxy] - hexyli - et hox

phenoxy) - but yri ¢ i d et hyl
ester (6.2 ng, 07008 ﬁ%‘ %%W e e@”@‘éﬁ‘@&dué‘%ﬁd@ﬁﬁ%eﬂy%?%&af@@lfl m) to
?g 2 grc(zll43(§I (13- {@a[sbmy(zgt-diwei}cmsmzo[l j]dtiOeXEH—6 yl)—dpl%lgnoxy} ~hexyl}-(2- (2- . henyl - 3
yl oxyk hexil 1€ %%%%6@?9?"%%}@@?@8‘5%3&‘%%“5{ %X egef%? §/a@g’ 0?1 %#gl}gd I\%m te
6858!5 i 28353( ;2) &qlamssm;mamwm(ed rilgrto G337 HIRNR2OB5-HIMENAYHYE65. 2833, found
. . a P
o (o (5 Car bOSPRL Bl sty pem s A et SRR R B2 ayar o
- pyrimdin- %g,r))z‘%biaqs)mm}drp@uywwoliﬁéﬁswmﬁw&m@&yﬁ)lcutmmd;fps GuBePd - 63 -

Step 1. Prep WN }@f2826 found 719.2828.
4-[3-{643-bro 8?7 1 met y1-2, 4-di oxo- 1, 2, 3, 4-t et r ahydr o-

pyrimdi n-B-y1) - phenoxykhexyl | - (2-(2-ethoxycarbonyl - et hyl) - phenoxy) - butyric
acid ethyl ester A si m I ar procedureﬁ%gﬁggri bed i n Exanpl e 28 step 1 was

used, startlng fro Xl uracil (2.24 9 mol ),
zi nc dust (1. 9(2 C@@le)yl) %@{34(1{63@@ethyl- 0xX0-4- trlfluoromethyl— 2- d]hydro—

(13, 5- di br ond- phenogyidinexytd- t!ﬂo;{l@nQIMKMﬁ)&y}bmyi}-pﬁbxﬁb&'y)—buﬂbﬂﬂ@éi&' -butyric
acid ethyl ester (3.2 g, 5.0 nmol) to obtain 443-

{6[ 3-brono-5-(1, 3,6-trinethyl-2, 4-di oxo- 1,2,3,4-
t et r ahydr ozspygdepri dirépaﬁmyﬂ.bf@ﬁe{’ﬁ@@yd(dﬁﬁx-ywl(]} 6-dimethyl-2-ox0-4-triftuoromethyl-1,2-

(3 (2, et oy pon e by RSB IO Bl Sl o SR 0,
(MHH) ' 715. 258% etﬁ}daﬂd 715. 2581.
A mixture of zine dust (1.3 g, 20 mmol) and dry tetrahydrofuran (2 mL) under
nitrogen was treated with 1,2-dibromoethane (375 mg, 2.0 mmol). The zinc suspension
30 was then heated with a heat gun to ebullition, allowed to cool, and heated again. This
process was repeated three times to make sure the zinc dust was activated. The activated
zine dust was then treated with trimethylsilyl chloride (217 mg, 2.0 mmol), and the
suspension was stirred for 15 min at room ternperature. The reaction mixture was then
treated dropwise with a sotution of 1,6-dimethyl-2-oxo-4-trifluoromethyl-1,2-dihydro-3-
35 lodo-pyridine (1.59 g, 5.0 mmol) in dry dimethylacetamide (5 mL) at ambient



Step 2: Preparation of 4-2-(2-ethoxycarbonyl-ethyl)[3- {645
-(1,3,6-trinethyl-2, 4-di oxol, 2, 3, 4-tetrahydro-pyrimdin-5

-y1) - bi phenwo Boeyda@oxyl - hexyl | -phenoxy) butyric acid gthyhesster: 15A
simlar procedure as described in Exarrplg9 , Sstep 2 was used, starting from
4- [ 3-

{6-[ 3- brom- 5 &%?r%uf }&?éﬁ‘ %M%m? fgéc%éﬁ)ﬁ%ggt% Sadseh Rl EAMOL 9p RY B¢ A1 N- 5=y 1)

- phenoxy] - hex oxycar onyhet pephenoxy butyric acid ethyl
ester (113 rrgtherostla:i@ mmmghtahmomh@mpr%w &hieeeaa@ndm(@eﬁw dilgteg githyl) to

obtain 4-242-, YLEQ‘{ @%% an@tt}m’sgi)rﬂ’t Wwas sto}gped to allow the excess zmc dust to
{645-(1, 3, 6- trlnet I 0xo-1 4-te dro-pyrimdin-

5-y1) - bi phenyfetts dywakgliéﬁel%wswamww ﬂﬂfﬁtkgﬂf@@@%lf@fﬂ%ﬁ%ﬂ@@ﬁ@@éwn@% ny,

4099 as a Isi gh M%'d%ﬁbﬂ) ancﬁﬁ(ta-whwﬁn@l@oaa{gcmb@&m) hQfy a3 N208 ( MrH) +

‘[7%253(7?73 1‘60;J n?wv% thrgclcll&t E?)itogﬁt@n@_erg{zrg%aée?'t?{?%genofor 10 rgun a%g thera{ grlc)a?é(dy W1S1t hyl) - 3-

tA etr a_hlydr 0- PY4-4{ B35 &bm&ﬁ)ﬂh@aﬁmelxyl?mzxia-@mk}mmmiz.lcmpb@n@mx&} hm;mcn ct aci d
simiar proc np artin
from 4- 2- ?2 %Ctlcﬁ%élﬁ Eﬁ?rggﬁg e& ;) Ht %?e Lydrgﬂlran t(iﬁ?]L?an\gaﬁe eH)ove f’resﬁ 9

{645- (1, 3, 6- t prepaeddnydanzide @iprordlin R 3hirdfetn athydn epypetanird iThe &syitiz bi pheny1-
3-yloxyl - hl%xyl!)rlck gdh &l é%{f:}n Wéég%gtffgtoﬁét%) tetfgrfjfél 31;1 Zxr %:f?'e(aﬁt Car?%%ig i ag?ﬁyf)) agfl

1.0 N aquecous Sodrumh o}
30 cooled to room temperature and then diluted with saturated ammonium chloride solution

{645-(1, 3, 6-tgj izyr%e&;g& 19%@?@)u&d%&§6x§a&&fﬁ%%f = 5% (3 74inf)- P{gn&/ﬁé bi pheny1l

-3-yl oxy] - hexyl heno ric acil as an a ous white
solid: ES(+)- mmeém&a@alemﬂcfétw whcmﬂﬂzzmm@@n(( )é“iﬂ@orzmiay%und

679.2990. PRERARAKLNCOn Béfsﬁl%é%ﬁ&ld}% m%lﬁhh ENEED FEENREINLG e MO
2009/ 024492PCT/ EP2008/ 060 4 - Step 1;3,5-diiodonitrobenzene To an

i ced- cool Bd SBFEPER oéfheéalﬁe%ﬁﬁveébfeﬁuﬁmwl s PLOBeY) usiigen Bfded i n

smal | porti 0”5”02g Ghehin], Qd@ﬁg‘]\mﬂi G- marathkd 42€ ate 2DheGanb b ilolxaRl[}-{6-Af-biemog0Npl et e
di ssol ution o 0 C and

t
stirred for @Fmgﬁ“‘0¥*%ﬁEP3PﬂF Y g%éﬁg®PH§“9$EPHLBm%P§@%' gﬁ@%@on was
poured into i @tﬁox@&@ﬁbn@;l}etﬁ;ﬂ}ipt&ﬁ@lxﬁ@hﬂyﬂc mad @hylabte WA hi,| 266 eda ddh vellbe br own

filtrate obtali ur i £l U tion of

CuSO4. 5H20 (1° 8%%% EC“?/?“@ ﬁ%%dolg‘%%‘ﬂ% @ﬁﬂ\&agt% ;rz"r%? 8o ux for 2 h
to reduce MheTHﬁ@Z@nlun1salt After cooling to roomtenperature,

3, 5-di i odonitrobenzene to precipitated fromthe reaction mxture. After
filtration, the product was then recrystallized with hot EtOH to give 15.92
g (679 of fi BiepBrisamraterd] el {HR-UNBEEF-).6-dedthyir ared-thidyora@aied-2NeR[ M

374.8253, foupdyBd4y@BRdy) RS- RoxFr db i RAQBN kNG phenoxy)-butyric acid
A similar procedure as described in Example 1, step 3 was used, starting from 4-
25 [3-{6-[3-bromo-5-(1,6-dimethyl-2-0x0-4-trifluoromethyl-1,2-dihydro-pyridin-3-yi)-
phenoxy|-hexyl}-(2-(2-ethoxycarbonyl-ethyl)-phenoxy)-butyric acid ethyl ester (537 mg,
0.71 mmol) and 1.0 N aqueous sodium hydroxide (7.1 mL) to give 4-{3-{6-[3-bromo-3-
(1,6-dimethyl-2-oxo-4-triflucromethyl-1,2-dihydro-pyridin-3-yl)}-phenoxy]-hexyl}-(2-(2-
carboxy-cthyl}-phenoxy)-butyric acid (260 mg, 52%) as an amorphous white solid:
30 ES(+)-HRMS m/e calculated for Cs:HzBrF3NO; (M+Na)" 718.1597, found 718.1601.

Step 3: Preparation of 4-(2-(2-carboxy-ethyl)-3- {6-[3-(1,6-dimethyl-2-ox0-4-
trifluoromethyl-1,2-dihydro-pyridin-3-yl}-3-thiophen-3-yi-phenoxy]-hexyl} -phenoxy)-
butyric acid



SnC12. 5H20. NaBH4, EtO Hreflux Islll To a suspension of

3, 5-di i odoni trobenzene (10 g, 26.7 mmol) in anhydrous EtOH (100 ni L) was
added SnCl2waHd0osz4480 g, 133.6 mmol) The reacti on m xt peeEmesobisaught to
boil and a solution of NaBH4 (508 rrg, 13.4 mmol) in EtOH (50 nL) was added

slowy then stirred at reflux for | AP er the reaction was cool ed down
to 0 C the mxt %ammr&@dﬁ@sgde@ddbz@g kb1 SRb 41100l wAMNAGEL( 200 )
The aniline derivative was extracted w loroform dried over Na2SO4 and

evapor at ed unider®-Bdmitet(bt-8ssthyb2oe éf“fl@’@ﬁon@?twié 2ofihygrospdiditodtshni | i ne
11(70% as a wRhd:&) -ﬁ@Jyl}Ctz (HRaBS( A iy LBy Rbadkid Rid (%MngaN&xM) agdtS. 8584,

11 To 858%@@11%&!@0@%%1 PR S pdoail e (60

11111 To a sof
inL) were addedi1s- cﬁm&tugtzwcmqoaitrlmu&oﬁ{bﬂhgalmlhwo:ﬁ)y@dmﬂ 35)05 tHiophi20)-y1-NaCl ( 4

g, 74 mmol) and di : but di. car ate

reaction mi xt 8‘:’%&0’?’@1‘@‘8&0@%{ F Vrlcﬁl‘ﬁ?g 6&7 )taﬁé'%%%rg}fqu&ﬁ“ ﬁ‘f%@glﬂre was
cool ed down aES(WHWSamaeaiammeeforClsbéh@tamﬁ (MHOWN T2 BAE0, Gahd 222 23d6.W t h

chl orof orm and water. The organi c phase was washed with brine, dried over

Na2SO4 and evaporated under reduced pressure. Purification using |Isco
chromat ogr aphy (Hexanes/ EtOAc: 95:5) Eadmipled®d t he desired Boc- protected

ant | ne. 10qcont anatedeloh i BAAQ R Ehal 20k eRRoAGhi eLed by first

sol ubi l'i zi ng t he mat eri al H20 (10
nth) and affor de'elmdhfepveﬁ1@3mr%ihlmhea;6yﬂmhbwkh@iy§ @ﬁmr@axﬁ ¢thmr (3.
61% as a white solid. HR MS-El (+hjefod)ibtle@ti€shid or Cl1HI312N2[ M 444 9036
found 444.9045. 15 Ste
4: 4-P- (6- Vert SRt d’%%@ﬁt%ﬁ%ﬁ L3¢ (8;[3-bana06lddighadriyy - @ fr figr ek gior t-2- ( 2-
et hoxycar bonyirgédkthylPheamedb phudin 31 8)- Raiidhhet- Ry l-pIRE&81-hexyl} -(2-(2-
15 ethoxycarbonyl-ethyl}-phenoxy)-butyric acid ethyl ester
A similar procedure as described in Example 1, step 2 was used, starting from 4-
[3-{6-[3-bromo-5-(1,6-dimethy-2-oxo-4-trifluoromethyl-1,2-dihydro-pyridin-3-yl})-
phenoxyl-hexyl}~(2-(2-ethoxycarbonyl-ethyl)-phenoxy)-butyric acid ethyl ester (130 mg,
0.17 mmol) and benzo[1,3]dioxol-5-yl-boronic acid (143 mg, 0.86 mmol) to obtain 4-[3-
20 {6-[3-benzof1,3]}dioxol-5-yl-5-(1,6-dimethyl-2-oxo-4-trifluoromethyl-1,2-dihydro-
pyridin-3-yl)-5-thiophen-3-yl-phenoxy]-hexyl} -(2-(2-cthoxycarbonyl-ethyl)-phenoxy)-
butyric acid ethy! ester (20 mg, 15%) as a Hght yellow oil: ES(+)-HRMS m/e calculated
for CasHsoF3NOg (M+Na)* 816.3330, found 816.3335.

25 Step 2: Preparation of 4-[3-{6-[3-benzo[1,3]dioxol-5-y1-5-(1,6-dimethyl-2-ox0-4-
triftuoromethyl-1,2-dihydro-pyridin-3-yl}-5-thiophen-3-yi-phenoxyi-hexyl} -(2-(2-
carboxy-ethyl}-phenoxy)-butyric acid

A similar procedure as described in Example 1, step 3 was used, starting from 4-
[3-{6-[3-benzo[1,3]dioxol-5-y1-5-(1,6-dimethyl-2-ox0o-4-trifluoromethyl-1,2-dihydro-

30 pyridin-3-yl)-5-thiophen-3-yl-phenoxy]-hexyl} -(2-(2-ethoxycarbonyl-ethyl)-phenoxy)-
butyric acid ethyl ester (15 mg, 0.018 mmol) and 1.0 N aqueous sodium hydroxide (2
mL) to afford 4-[3-{6-[3-benzo[1,3]dioxol-5-y1-5-(1,6-dimethyl-2-oxo-4-trifluoromethyl-
1,2-dihydro-pyridin-3-yl)-5-thiophen-3-yl-phenoxy]-hexyl} -(2-(2-carboxy-ethyl)-
phenoxy)-butyric acid (12 mg, 86%) as an amorphous off-white solid: ES(-+)-HRMS m/e

35 calculated for CapHypFsNOy (M+H)™ 738.2885, found 738.2884.



Et0O O O NaH, RBr, DMFO IIIll IV To a m xture of the

443- ( 6- br ono- hexyl ) - 2- (2- et hoxycar bonyl - et hyp- phenoxykbut yri c aci d et hyl
ester (3.6 &o o2l ), N-tert-butoxycarbonyl-3, 5-diipdoarndsiotri(2. 8 g,
6.3 20 nmmol) in DW (60 nL) was added Na_lHEQGO%dispersion in mneral oil),
(504 ng, 12.6 mmol). The reaction mxtureé was stirred at roomtenperature
for 24 h. The reaction mxture was diluted wth Et 0Ac 020 nL), then washed
with brine. The organi c phase was dried over Na2SO4 and evapor at ed under
reduced pressure. Purification by |s&samspledhat ography (G adient of 20

m nutes from hexanes,. AGBL 1 80heihl 01 01 Y0 ¢ _
D005 G34409RCT EAgE32 A BLENGH AN LI Mher) cogﬁoﬁn% S8 800 as a

li ght yel | ow oi IPYrigddisy-yD éaF’é@P&X“BﬂhFWﬂ 3@‘11‘11‘& \PI‘EWI’?I’('WFN&YW 858. 1334,
found 858. £325. Step

car boxy- ot hyl JEPRATGEA OB ALY & AEFPrs o SHR o BPoCompOUEGP (2. 7 g,
3.2 mol) in {EdklieB0yimblenwashagtied-(Nabdxfchitong-ethi30-phedsrp)-Hutyritheidr eact i on
m xture was h%ﬁ%‘eg at 60 C and stirred at this tenperature for 12 h. \Wen

the reaction 8rrp| eted, a white solid precipitated in the reaction 10
m xture. After cabkzmﬂgnmcedmem desnibed atExaepla2 s etepll manuell, ski@ing 0% £-50 rrL)

L8 jadded o dseluinti halt 108 TRnd DR G 35 HIRD, G4 pefed v th

(3,5-dibromo-phenoxy)-hexyl]-2-(2-ethoxycarbonyl-cthyl)-phenoxy}-butyric acid ethyl

ester (1.92 g, 3.0 mmol) to obtain 4-[3-{6-[3-bromo-5-(1,3-dimethyl-2,4-dioxo-1,2,3,4-

tetrahydro-pyrimidin-5-yI)-phenoxyj-hexyl}-(2-(2-ethoxycarbonyl-ethyl)-phenoxy)-

butyric acid ethyl ester (280 mg, 13%}) as a light vellow oil: ES(+)-HRMS m/e calculated
15 for CasHasBrN2Og (M-+Na)™ 723.2251, found 723.2246.

Step 2: Preparation of 4-[3-{6-[5-(1,3-dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-pyrimidin-
5-yh)-4"-methoxy-biphenyl-3-yloxy}-hexyl} -(2-(2-cthoxycarbonyl-ethy}-phenoxy)-
butyric acid ethyl ester

20 A similar procedure as described in Example 1, step 2 was used, starting from 4-
[3-{6-[3-bromo-5-(1,3-dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-pyrimidin-5-yl)-phenoxy]-
hexyl}-(2-(2-cthoxycarbonyl-ethyl)-phenoxy)-butyric acid ethyl ester (130 mg, 0.18
mmol) and 4-methoxyphenylboronic acid (85 mg, 0.56 mmol} to obtain 4-{3-{6-[5-(1,3-
dimethyl-2,4-dioxo-1,2,3 4-tetrahydro-pyrimidin-5-yi)-4’-methoxy-biphenyl-3-yloxy}-

25  hexyl}-(2-(2-ethoxycarbonyl-ethyl)-phenoxy)-butyric acid ethyl ester (59 mg, 44%) as a
light yellow oil: ES(+)-HRMS m/e calculated for Cy2Hs:N,Og (M+H)‘* 729.3746, found
729.3742.

Step 3: Preparation of 4-(2-(2-carboxy-ethyl)-3- {6-[5-(1,3-dimethyl-2,4-dioxo-1,2,3,4~
30 tetrahydro-pyrimidin-5-yl}-4’

A similar procedure as described in Example 1, step 3 was used, starting from 4-
[3-{6-[5-(1,3-dimethyl-2,4-diox0-1,2,3,4-tetrahydro-pyrimidin-3-yi)-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 mb) to afford 4-(2-(2-

35  carboxy-ethyl)-3-{6-{5-(1,3-dimethyl-2,4-dioxo-1,2,3 4-tetrahydro~-pyrimidin-5-yl)-4’-



organi ¢ phase dried over Na2SO4 and evaporated under reduced pressure to
afford the desired diacid (2.2 g, 88% as a light yellowoil. HR-ES (O:
cal cul at ed #war206833H8ON1071 2 (M+Na) H 802. 0708, found 802cHrmdosm¥oadir 15 To a
sol ution of 443-

{6-[tert-butoxycarbonyl-(3,5-dii odo pheny:f) am no] hexyl | - 2- ( 2-

car boxy- et hyl t ok OH (4m.)/ H20
(1m) 20 Werea“gg%@gﬁéwé@% %%)gi g;g %wlpa&ﬁ% gg%’]u%r%)carsggnate (71 ng,
0.51 nmol ) andmapploPPhBisofid G- e PRIVt TPhEsHiR QR heat ed at 78
C for 4 h andsdsheto ¢apkeds bggroom tenperature. A solution of HC 10% was
added (5nL). The resul ting solution was then extracted with Et0Ac (10 rnL).

The organi ¢ phase was dried over Na2SO4 and concentrated under reduced
pressure. Rurification by HPLC affor ¢esnplegidesired 3,5- 25 diaryl aniline

gg?llgigier;)hEZy-l go %fgnﬁfdbr?ggj&l‘ﬁ’ééﬁ%ﬂg%{s%’% e‘gﬁ%“%- ‘@gﬁ“gﬂzg?“g%’lé'%@&}%butyrl C

acid The title conpqiifichitvass-jay-pipacBd3byoskPhéWpIgn@iypbedticasidin step 6 with
2- 5 phenyl boronic acid. HR-ES (+): cal culated for C42H49N107 ( MtNa)

702. 3401, found 702. 3396 dz. Conpound Vib :

4- [ 3-{6- [t er tStBut:xsrearitroriA-[3( {8; 5 t b -dinitlopEelrdi@royl.2 ﬁlheﬂljﬁhj)dro—pyrimidin-

h .
ot vle SPLSEPSR BTN Ph AL o SRS DAL BB A0Sk L
t hi ophenebor oniee acid. LCMS: cal cul ated for C38.1115N07S2(M#Na)1 714 found
1138 1 CompoundVigiiddadtal:t B Biher hananlle Bidhoxol saavleaonkd)-  en

but oxycar bonyl-am n -(2-car yric acid The

OoXy-e enox
title conpounid-ds- bmr@p%x(é%rdwﬂwbﬁ okixad 2p?r fﬂyéEéra%wdétpYrﬁ@théﬁ -8 meel%xy
benzo[ 1, 3] di oxQn ?2 gi 2tROLRNLEhyAEh§ly-piBo kTR ric 8¢i€ bhateed: HOeCH444ON011
( M+Na) 790 f ound
mmol} and phenylboromc acid (23 mg, 0.19 mmol) to obtain 4-[3-{6-[5-(1,3-dimethyl-
2,4-dioxo-1,2,3 4-tetrahydro-pyrimidin-5-y1)-biphenyl-3-yloxy]-hexyl} -(2-(2-
ethoxycarbonyl-ethyl)-phenoxy)-butyric acid ethyl ester (8 mg, 30%) as a light yellow

oil: ES(+)-LRMS m/e calculated for C4HseN2Og (M+H)" 699.6, found 699.4.

20 Step 2: Preparation of 4-(2-(2-carboxy-cthyi)-3~ {6-[5-(1,3~dimethyi-2,4-dioxo-1,2,3,4~

tetrahydro-pyrimidin-5-yD)-biphenyl-3-yloxy]-hexyl}-phenoxy)-butyric acid
A similar procedure as described in Example 1, step 3 was used, starting from 4-

[3-{6-[5-(1,3-dimethyl-2,4-dioxo-1,2,3 4-tetrahydro-pyrimidin-3-yi)-biphenyl-3-yioxy]-
hexyl}-(2-(2-cthoxycarbonyl-cthyl)-phenoxy)-butyric acid ethyl ester (6.2 mg, 0.008

25 mmol) and 1.0 N aqueous sodium hydroxide (I mL) to afford 4-(2-(2-carboxy-ethyl)-3-
{6-{5-(1,3~dimethyl-2,4-dioxo~1,2,3,4-tetrahydro-pyrimidin-5-yi)-biphenyl-3-yloxy]-
hexyl}-phenoxy)-butyric acid (5.2 mg, 91%) as an amorphous white solid: ES(+)-HRMS
m/e calculated for CsHaN2Os (M+Na)' 665.2833, found 663.2831.

30 Example 32:
4-(2-(2-Carboxy-ethyl}-3-{6-{5-(1,3,6-trimethyl-2,4-dioxo-1,2,3,4-tetrakydro-
pyrimidin-5-yl)-biphenyl-3-yloxy}-hexyl}-phenoxy)-butyric acid



Compound VId : 443-{64tert-Butoxycarbonyl-(4,4"-dichloro-[1,1";
3',1"Iterphenyl- 5'-yl)-am noi-hexyll-2-(2-carboxy-ethyl)-phenoxyl-butyric
aci d 25 Thewtd fohga6@spound was prepared by fol |l owi ng ppeeeBuwsessin step 6
wi th 4- chl orophenyl boronic acid. LCVE: ?I cuI ated for C42H47CLl2NO7 ( M+Fl)

(-BOC) 648, found 648.2 m z. Conpoun

443-{6-[tert- ) . | Lor - dio ~dre0

5Ly1) - am nol ﬁéﬁﬁﬁ%%{ F%p%ﬂérl% g@ n§ %J?] %g@%ﬂyléﬁt é}r% C?%gﬁg&}?%%d ?i tl
conpound was mpriepdinéd/ eyt bwﬁg@rﬁi@@emﬁ@snyiﬁEWD@]ber@wmum@ﬁcid

f1 uor ophenyl b@ﬁﬂ@gt& acid. LCMs: cal cul at ed for CA2HATF2NO7 (MrHY (-BOC)

616, found 616. - 68 - Conmpound V

443-{6-[ (4, 4"- Mm@immﬁe@ﬁ%eww m'EXampM Pestpmbiips ussd, s{ptjng from 5-
tert-but 0X$C@6&Qm¥|6'tﬁﬁﬁbﬁﬁ9ﬂm&%>@’h4g%‘dr%mﬁ@rm%sﬁﬁ hzzlg)sor}ﬁﬁapwdmw{wl c acid

The title conpound was_prepared dures in step 6 with 4s

trifluoronet MW@WE)WB‘E&%W&?WM&Z“C@@WBM"&W Eﬁvgwéﬁlofﬁrbvéﬁﬁﬁ@#émbg ( MHH) -
(-BOG) 748, faunk 748.0dnib3 to SaMPOIMs-Mgoro-5-(1,3,6-trimethyl-2,4-dioxo- z 2,3.4-

Jhant o - hex yﬁgér%ﬁr(%za%&gﬁcﬁ%gv%e@ﬁﬁ kb S hABOE S Ut oxyoar bon
conmpound was prtepacddiyyestold 10w gipy a:scaerghtr edow il SESP)-BRWIStde ﬂ:a,léh-lated
896, 1 ound l6eh: DRy B AP HAT Y AT ERap el 350 Removal of the Boc. protecti ng

group was achi eved by treating corrpounds Mla-g with a solution of 50%

a i ( o h 13- (,,6~tr1 1
TFAI CH2CL2 (4gt) A B@Wﬁﬂi&ﬁ x{y A6 P& gb(rjf% $hid &E(}j\ PO gfper at ure

for 2 h. The reactl m Xt ure was céd pressure.

20 The conpouhds: 4vtér@é¥¢rg@mﬁiéfeil iryl)ﬁrpéplml étsilw} FPIY@ @xw] utgip: acid cthyi
4-{2-(2- Carboeg}{:rethyl) 346-([1,1";
31, 1"]ter phenyl -yl am no) - hexyl I - phenoxyl -

A similar procedure as described in Example 1, step 2 was used, starting from 4-
[3-{6-[3-bromo-5-(1,3,6-trimethyl-2,4-dioxo-1,2,3,4-tetrahydro-pyrimidin-5-y1)-
phenoxyl-hexyl}-(2-(2-ethoxycarbonyl-ethyl)-phenoxy)-butyric acid ethyl ester (113 mg,
0.16 mmol) and phenylboronic acid (96 mg, 0.78 mmeol) to obtain 4-2-(2-
ethoxycarbonyl-ethyl)-{3- {6-[5-(1,3.6-trimethyl-2,4-dioxo-1,2,3,4-tetrahydro-pyrimidin-

20 S-yl}-biphenyl-3-yloxy]-hexy!l}-phenoxy)-butyric acid ethyl ester (45 mg, 40%) as a light
yellow oil: ES(+)-HRMS m/e calculated for CayHsoNoOg (M+H)™ 713.3797, found
713.3784.

Step 3: Preparation of 4-(2-(2-carboxy-cthyl)-3-{6-{5-(1,3,6-trimethyl-2,4-dioxo-1,2,3,4-

25 tetrahydro-pyrimidin-5-y1}-biphenyl-3-yloxyl-hexyl} -phenoxy)-butyric acid
A similar procedure as described in Example 1, step 3 was used, starting from 4-2-

{2-ethoxycarbonyl-ethyl)-[3- {6-{5-(1,3,6-trimethyl-2,4-dioxo-1,2,3,4-tetrahydro-

pyrimidin-5-yD-biphenyl-3-yloxyl-hexyi}-phenoxy)-butyric acid ethyl ester (39 g, 0.05

mmol} and 1.0 N aqueous sodium hydroxide (2 mL) to afford 4-(2-(2-carboxy-ethyl)-3-
36 {6-[5-(1,3,6-trimethyl-2,4-dioxo-1,2,3,4-tetrahydro-pyrimidin-5-yl}-biphenyl-3-yloxy]-

hexyl}t-phenoxy)-butyric acid (30 mg, 86%) as an amorphous white solid: ES(+)-HRMS

m/e calculated for CagHaaN2Og (M+Na)™ 679.2990, found 679.2990.

PREPARATION OF PREFERRED NITROGEN-LINKED COMPOUNDS



butyric acid 25 The title conpound was prepared by follow ng procedures in
step 7 with 4-13-[6-(tertButoxycarbo nyl-[ 1, P ;3 ', | terphenyl-5 carbo
Xy- et hyp- phanmsyblgt yric acid (conpound Vlia). ES(+)-HRMsed0dsneRkcd for
C37H41NO5 (M+H) " 580. 3058, found 580. 3053, 30 Exanple 35: - 69 -
4-{2-(2-Carboxy-ethyl)-3-16-(3, 5- di-thidgﬁén 3-yl - phenyl am no) - hexyl | - pheno
xyl - butyric .d. The titl repared by foll ow ng procedures
in step 7 mﬁtﬁ&§i3 {6-[ter ?gﬁﬂ%ﬂ&%ﬂ%b&ﬂ&up

But oxycar bonyl - (3, 5-di - t hi gphen- 3- y %Rp ) - am no] hexyl |
-2-(2-carboxy-ethyl)- pheno%?kbut %gﬁ (conpouﬁHNMDb) ES(+)-HRMS nie
cal cd for C33H37NO5S2( M+H) 5T 2186 ound 592. 2184. | Exanpl e 36:

104- [ 346- (3, 5- Bi s- benzo[ E3Jidi gx01-5-yT - phenyl ani no) exyl | - 2- (2- car boxy- et
hyl ) - phenoxyl -butyric achi d The'l ta-t CeS&drPdund was red by follow ng
procedures in step 7 with 4-§3-{6-[(3"s- Bi s- benzo [1, 3]

di oxol-5-3/1-phenyl)-tert-but oxycarbonyl - am no] - hexyl -2- (2 car boxyl5

et hyl ) - phenoxykbut yric acid (conpound Vic). ES(+)-HRVS nie calcd for
C39HA11\ 109 (M e 08blcdBthitioh @mdceﬁﬁﬁe@ﬁfw4 (95-98%, 100 mL) was added in small

Exanple 37: 4- 2 y-eth (4 4 chl oro , 1

1"] t er phen g?ﬁﬁﬁPa%? ?P%@% ug%?ognggfgw$#§mPwag conpound
vvas pr epar ed hylnfeoMNm (lﬁg}7 g)ﬂohmﬂxub &8s adaie& Etﬂp"(?’ awdl kthred for 2 h at this
4]4?EI{ ghgaf’lgg_t Et%;[ng%(_ t%:aer JPI? ythg (Fllééouq %[ac qo?l 8{1}\%@1 1)1(,]1'06(1%13[0 ﬁccig?]()()r%xyq angu? itic acid
(conpound VI dipate28 WES(in)reCHRK/B“ hﬂb@méiltme ditrbcnnc(dwmaﬁllﬂmr(d\mel)a r6h8e@278,
found 648. 228Qy.4i0n of CuSO4.5H,0 (1.0 g, 6.4 mmol) in EtOH (300 mL) and stirred at reflux for 2 h

to reduce the diazonium sali. After cooling to room temperature, 3,5-diiodonitrobenzene

10 precipitated from the reaction mixture. After filtration, the product was then
recrystailized with hot EtOH to give 15.92 g (67%) of fine brown needles. HR-MS-
El(+): calculated for CsHzl,NO, [M] 374.8253, found 374.8354,

Step 2: 3,5-diiodoaniline
05, O
N SnCl,.5H,0. N
———_——. -
I,J[:E:L\I NaBH,, EtOH 1,JE:E:L\
reflux

15 I il
To a suspension of 3,5-diiodonitrobenzene (10 g, 26.7 mmol) in anhydrous EtOH (100

mb) was added SnCL.2H,0 { 30 g, 133.6 mmol). The reaction mixture was brought to
boil and a solution of NaBH, (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

20 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 1T (70%) as a white solid. HR-ES(+): calculated for CsHsI:N [M]
345.8584, found 345.8583.



Exanpl e 38: 4- {2-(2-Carboxy-ethyl)-3-1,6-(3,3"-difluoro-11, 1 ';
3',1"Iterphenyl-5" -yl am no) - hexyl | - phenoxyl -butyric acid 30 The title
conmpound wasygiepaies by follow ng procedures in step #cikdbosnsosit
443-{6-[tertButoxycarbonyl-(3,3"-dif|uorg- [1,1 ;3,1

| t erphenyl-5'-y1)-am no] hexyl} -2-(2-ca beyethyl)-phenoxy]-butyric acid

AT el L, S i PRI, 2 1, T

3", 1"1terphenyl -51-yl am no) - hexyl | - 2-(2- carboxy- et hyl )-phenoxyl -butyric
acid 5 The title conpound was pre&ﬁ?zgd by follow n cedures in step 7
with 4.43-(6-[(4,4"- N 1.5 M NaHCO,, NaCi 0.0

Bi s-trifluoronethoxy-41, 193 L 1ThergMognyl -5' -y1)-ten- bl;foxycar bonyl - am nokhe
xyl 1 -2- (2-carboxy- et hy|)noxy|ﬁu utyric acid ound VIT). ES()-HRI MB
me cal cd for C39H39F6NOT- M), 748.2704, found 748_.2698. 10Exanpl e 40:

443- {643, 5- Bi s- (2, 3-di hydr o- benzo[ 1, 4] di oxi n-6-y1) - phenyl am nol - hexyl}-2-(2
- carboxy-et hyl) - phenoxy] - buﬁ yric acid The title tonpound was prepared by
foll owing procedures in step 7 with 4-{3-(6-{{3,518"Bis- (2, 3-di hydr o- benzo

[1,4] dioxin-6;YLmiRRenykkdisddaniitt @y ¢a5 bRy in bR mIeXML) wéz added a
(2-carboxy-et h){l ) - phenoxyl- but%rl c. aci dx_éco%ound VI%) . ES(+)-HRMS m e
cal cd for 03910-%139961\16?4%&}#@6’3 o6 118 7l FeQlUAGChoBS 18 4mmol) and di-tesREPARATI ON

g: PREFtE_RRED Butyl AidhARYE (Y VBEBYmaANIThd MNEctidQ AVROMNDR i ReddoSi e Alier
reparation o

f Conpound VII1:
4-43-16-[ (3, 5§hﬁrqag£g>8_rlaﬁtém§_cw%%%w%ﬂq& tﬁ’@?ﬁﬂfﬁeﬂf sudg IP{BWE%{?SbO nyl - et hyD-
phenoxykbut yr éxgragted gHtetiybfoes bed water. The organic phase was washed with brine, dried

over Na;SO, and evaporated under reduced pressure. Purification using Isco
chromatography (Hexanes/ EtOAc:95:5) afforded the desired Boc-protected aniline

10 contaminated with BOC,0. Recrystallization was achieved by first solubilizing the crude
material with EtOH (50 mL) then by adding H,O (10 mL) and afforded the pure N-tert-
butoxycarbonyl-3,3-diiodoaniline (3.9 g, 61%}) as a white solid. HR-MS-EI(+):
calculated for Ci1Hy31:NO; [M] 444.9036, found 444,9045,

15 Step 4: 4-{3-{6-[tert-Butoxycarbonyl-(3,5-diiodo-phenyl)-amino]-hexyl}-2-(2-
ethoxycarbonyl-ethyl)-phenoxyl-butyric acid ethyl ester

] B0 o

O O 0 0O
hd NaH, RBr, DMF 0

o o

Vo

v
To a mixture of the 4-[3-(6-bromo-hexyl)-2-(2-ethoxycarbonyl-cthy!-phenoxy]-butyric
acid ethyl ester (3.6 g, 7.6 mmol), N-tert-butoxycarbonyl-3,5-diiodoaniline (2.8 g, 6.3
20 mmoly 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,SQjs and evaporated under reduced pressure, Purification by Isco

chromatography {Gradient of 20 minutes from hexanes to Hexanes/EtOAc 80%) afforded



-71 - stir at roomtenperature for 3 h. The reaction m xture was then
evapor at ed under reduced pressure. The crude material was then used in the
next step Wyidawdozegt her purification. To the crude nptgg#alsovas t hen
added 50 nL ethanol, iodonethane (1.5 niL, 24 mmol) and anhydrous potassi um
carbonate (3.3 g, 24 mnol) After Stll‘l‘l?‘lg under gentle reflux 5 for 36 h,

the mxture wgs, ﬁ%éo ﬁn 3 ﬁg&%\gﬁmﬁh%ﬁﬂvg 'ﬁf?%@&ﬁ MGl g3 due was

diluted with etﬁ wat er e organi c phase was
dried over NaQﬁ@ﬂvNa(Miz (@@ﬁ‘@érﬁﬁdﬁ@df@lﬂdj&g Y¥3@8uced pressure. Purification by
| SCO chr omat ogr aphy (gradi ent during 20 m nutes from Hexane to 20%

Et OAc- Hexane) afforded 1.2 65% of the title conpound as a I|((:|ht yeI I ow

oil. to LCMB: S€BPcul attdérif HF”‘ e o 61 Ay dorsny D hesid- B

NMR ( CDC13)s: @a?‘b@xg* e(tﬁ;vl) %exyj b]iglr{ctamle) 6.90 (s, 2H), 6.80 (d, 1H)1 6- 75
(d, 1H), 4.22-4.1 3.99 (m 2H), 326322(m 2H), 3.05-2.99
(m 2H), 282(s : 266-‘2.(m By = 20-2, 11 (in, 2Hp, ,1.65-1.42 (m
4H), 1.41-1.21 (no H) 15 Step 2: ‘Preparat Gré’;fg conmpoundJl X:
4-(2-(2-Carboxy-et 6- [(3, 5-dill odopheny1)® t hyl - am mol - hexyl | - phenox
y)-butyric amé@ 0 a ut\l/o\n/uz)cil conp m\jml) in
EtOH (40 nL) wasyadded NaOH 0.48 g, 12 mol The react m xture was
heated at 50 C ahd stirredvat this 20 tenperature for 2 h. Wen the
reaction was conpleted, a white solid preC| pitated in the reaction m xture.

After cool i ngTe asatgismof exmmered I €,7 & 38otmel) BrEtOH (HomL1 59 added Mefdfefi 1 o

di ssol ve the sals M&lme reIH%n%ﬂLtHPe‘% hhaﬁeéé@%@ °@é‘1{drs€§%&£ £V Ieﬂlpgétgz%c (100
m.), the organic phase dried over evapor at ed under reduced

pressure to affdt WPFé‘tEFe@FCF’éEIWfo C%k‘aede e)Whltfifohé81?&195§eda1n|ﬂﬂegrﬁ%ct%| | ow oi | .
I(_%l?,;:al gw{)gﬁ@%& Qﬁtfte %Zefa%ﬁklolﬁ%ommd’ﬁ;@%miﬁkéddeE[EN'VR 6 74
(d, 1H), 6. 67‘316588"”?}9)5&“ Hryefd. 8‘5@ “‘3 nl%’t%!?_%exffﬁ"fe‘gw}h E‘é’%*fi“{osmgs\—*& 2.99.2.92
(m 2H), 2.62e2addphate dretpyer Na@SZB@anﬁléve(pﬂiateﬂl'd)lderlecﬁ&d]pmékéuréfdj]aﬂﬂi'd)the 1.39-1.23

4 WD 2009/ 0244 20 51 f t
E)p]efelr_? ed co e&h%C{GGO dc&ﬂ‘aéﬁgﬁ%ﬁds 3‘3¥%p}“fﬂ(ﬂ°w°ﬂ’l%}zgss( ?q\g) Sedogwg%ﬂnﬁo 7dzol xm()ioo
my, 0.14 nmol (MiNe)ERQH70&Mnd &AZ0HAGN/¢.1nL) wer e added boronic acid (0.58
mmol ), potassium carbonate (80 ng, 0.58 mml) and

Step 6: Synthesis of Compounds Via-g
PA{PPh,),, K00,
EtOH, H,C, reflux
Q. o Aryl boronic acid
OYO o

Via-g

To a solution of 4-[3-{6-[tert-butoxycarbonyl-(3,5-diiodo-phenyl}-amino -hexyl b -2-(2-
carboxy-ethyl)-phenoxyl}-butyric acid (100 mg, 0.13 mmol) in EtOH (4mL)/H,0O (ImL)
20 were added boronic acid {0.51 mmol), potassium carbonate {71 mg, 0.51 mmol) and
Pd(PPhi)s (7 mg, 0.0064 mmol). The mixture was heated at 78 °C for 4 h and then cooled
to room temperature, A sofution of HCI 10% was added (5mL). The resulting sotution
was then extracted with EtOAc (10 mL}). The organic phase was dried over Na;SO, and
concentrated under reduced pressure. Purtfication by HPLC afforded the desired 3,5-

25  diaryl aniline analog.



5 Pd(PPh3)4 (8 ng, 0.007 nmmol). The m xture was heated at 78 t for 4 h and
then cooled to roomtenperature. A solution of HC110% was added (5nmlL). The

resul ti ng sefdighoi4was then extracted with Et 0Ac (10 nkyvedB®cedsg@ni ¢ phase
was dried over Na2SO4 and concentrated urgﬂer reduced pressure. Purification

by Isco chromat ography (gradient of 20 m‘hutes from Et0Ac to Et 0Ac/ MeOH
90% afforded iWhed, 3, 5-di | o,anil ine L og... BExannle 41:
SO0, 201 B2 PSS & S b g0k 0 AR G

3', 1" t er phenldxyBeyR-cartionppthiybsppkepoxyphetrgg ptidbut yric acid 15 The title
conpound was prepared by follow ng procedures in step 3 with 2-

phenyl boronic _acid. HR-ES (+): cal cul ated for C38F143N05 (M+H)Y 594. 3214,
f ound 594. 321§hqﬁt@_cowém§§ prepaped by following procedures in step 6 with 2-

443-{ 6- [ ( 3,55- Blchiylb&0@Obdd. 3rdE9XO} cabultkcdhenyi )N Bt I onghothexyd | - 2- (2-ca
rboxy- ethyl )-@Qﬁnoxyl -butyric acid The title conpound was prepared by
follow ng pro Pe&'3 n st ep 3 with 25 benzo[ 1, 3] di oxol -5-yl -boronic acid.
HR-ES (+): calculated for CA0F143N09 (MtH)! 682.3011, found 682. 3015 m z.
Exanpl e 43: s

4- ( 2- ( 2- Car bo% 9B Y1P3 ArigAp-4rer-Rytoxya amds3-3-Arthiopfeny iy =gt | - ami nol - hex
y1} - phenoxy) atitio}-hexyl}als{2ccarM@y2009 24 P-BaikricR2id08/ 060511 - 73 - The
title corrpound was prepared by foll ow ng procedures in step 3 with 3-

t hi opheneboronic acid. HR-ES (+): calculated for C341139N05S2 (IVI +H)-"

606. 2343, f outkk BREo2Bekd Wag preprschyyph Howlidg procedures in step 6 with 3-

4- (2-(2- Car bopys ﬁén@yﬁkg'@ée{ic@' R2,2"-difluorod 1,1 ;3 ,1"1
t er phenyl-5'-yl)- met Tndna )
LCMS: calculated for CagHysNO;S; (M+Na)” 714 found 713.8

15 Compound Vi 4-[3-{6-[(3,5-Bis-benzo[1,3] dioxol-5-yl-phenyD)-rerr-
butoxycarbonyl-amine-hexyl}-2-(2-carboxy-ethyl)-phenoxyl-butyric acid

The title compound was prepared by following procedures in step 6 with
benzo[1,3]dioxol-5-yl-boronic acid.
20 LCMS: caleulated for C4sHayNO1 (M+Na)' 790 found 790.6

Compound Vid : 4-[3-{6-[fert-Butoxycarbonyl-(4,4"'-dichlero-[1,1";3", 1" [terphenyl-
§'-yl)-amino|-hexyl}-2-(2-carboxy-ethyl)-phenoxy|-butyric acid

25 The title compound was prepared by following procedures in  step 6 with 4-
chlorophenylboronic acid.
LCMS: calculated for C4oHyCLNO; (M+H) (-BOC) 648, found 648.2 mv/z.

Compound Vle: 4-[3-{6-{terr-Butoxycarbonyl-(3,3"-difluore-{1,1';3",1""|terphenyl-
36 S'-yB-amino|-hexyl}-2-(2-carboxy-ethyl)-phenoxy]-butyric acid

The title compound was prepared by following procedures in  step 6 with 3-
flucrophenylboronic acid.
LCMS: calculated for Ci2HayF2NO; (M+H)' (-BOC) 616, found 616.2 m/z.

35



am nol - hexyl | - phenoxy) -butyric acid The title conpound was prepared by
follow ng procedures in step 3 wwth 2- fluorophenyl boronic acid. LCMVS:

cal cul at ed fway 2008861 F2NO5 ( M+H) - 630. 75, found 630. 2 ptZEP2008/660511
Exanpl e 45: 4-(2-(2-Carboxy-ethyl)- 3-{6-_% 3,3"-didluoro-11,1";
3',1"Iterphenyl -5 -y1)-net hyl 15am no] - hexyl | - phenoxy) - butyric acid The

title conpoun r red Vil od {+Opd ! 25 i Bk i bhon2-
pheny! bor oni cég%{? ."Qng? 5 %J?:w(@l’{%?lgg%@%g%%Pﬁilgimgeq?%rﬁgIf}'lo. 3026,
f ound 630. 3024@rfriutexyeaybedmpiine | Bexyia2-(Rcgrboasthyk phesonylHhutgic gof
[(4,4t-difluoro- [1,1 "' ;31,1"Iterphenyl-5 -y1)-nethyl- am nol -

hexyl | -phenox&%{jb.utyri c acid 25 The tjtle caonmpound was  prepared by

fol l owi ng pr ot¥ddifescompodide a8 NiFrersd 20y gD BFesatEesadl d StepRe it 4y -

cal cul at ed 5f ofifGSSHILEANAEy (bMohit)atid630. 3026, found 630. 3028 m'z. Exanple

47: 30 4-[3-(6-{[3,5-Bis-(2,3-di hydro-henzgo 4]

di oxi n- 6-y1) -’gﬂ%’lﬁy?al?"-“ﬁéﬁdﬁéfl Q‘é‘}ﬂdgﬁgr 9@3&@1 ;2”-%0&)]748’ found 748.4 m/z.

2- (2- car boxy- et hyl ) - phenoxyl -butyric acid The title conpound was prepared
by follow ng procedures ip.s Wi 4- benzadj.oxane- 6- boroni.c_ aci d.
FR ES () careanai o, e R pe e ERAR B NGy BRI 5 550
mz. WO 2009h@a549aieaY 6B QOB PB-QH 2L arbo¥d-ethy PREPWARATF b @iXriOrciPREFERRED 3,
5-DIARYL 3, 5-DIARYL C- LINKED COMPOUNDS 5 Step 1: Prepar ation of Conmpound

Xl: 442-(2-Et hoxycarbonyl -et hyl) - 3-56- oxo-1ltexyl)- phenoxypbutyric acid
et hyl ester Eil® Otle compound was prepared by following procedures m  step 6 with 1.4-

benzodioxane-6-boronic acid,
LCMS: calculated for C4sHssNOy; (M+H) ™ (-BOC) 696, found 696.0 m/z.

15 Step 7:Synthesis of most preferred compounds
50% TFAICH,C,

_i;fﬂ/v\go \/\)J\;mw wN\go\/\i
Ar N 0 o Ar N o 5
4 Y

Via-g Examples 34-40
Removal of the Boc protecting group was achieved by treating compounds VIa-g with a
solution of 50% TFA/CH,Cl; (4mL) and allowing the reaction mixture stir at room
temperature for 2 h. The reaction mixture was then evaporated under reduced pressure.

20 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-[ 1,13, 1"terphenyl-5'-yl-amino }-hexyl]-2-(2-carboxy-ethyl)-phenoxy]-
butyric acid (compound Via).
ES(+)-HRMS m/e caled for Cz7Hyy NOs (M+H)™ 580.3058, found 580.3053.
30
Example 35:



0 Xl 4-13-(6-Bronp-hexyl)-2-(2-ethoxycarbonyl -et hyl)-phenoxyl -butyric acid
ethyl ester (10.0 g, 21.2 mmol ), pyridine N-oxide (10.06 g, 106 mmol ), and
sodi um bi camlonetspn (10.0 g, 119 mmol) were heated apcwefbasncosit h
vigorous stirring in toluene (100 ni) for,24 hr. The m xture was cool ed
down and filtered. The filtrate was then evaporated under vacuo and the

crude materi al hid - q t LS| P Ac- Hexane
as eluant to g? g%&t?%%?%}{t gylgg£§d%%1%%? %%Wgﬁmgﬂ H&?}}?BPI—(I%E& E1(+):
cal cul ated for C23H3406 [M 406. 2350 bufygi¢did406. 2355. WD

2009/ 024492PCT/ EP2008/ 060511 - 75 - Step 2: Preparation of Compound Xl I:
443- El ept - 6-ynyl - 2- (2- met hoxycar bonyl - et hyl ) - phenoxykbutyric acid nethyl
ester Et0 00 B¢ {KSCOMPRION; Y PEPHES§E RIBVIBOTPcRsd 1 FeP 4 “Oihd- 3ot on of
442- ( 2- Et hexyB@sBefybmyet Nyi)thBphd-onghbsyiningheraxykbuiysiycetiylaci d et hyl
ester (7.0 g, hl-7'24 mlgwd Ot(ﬁ’ iLum carbonate (7.14 g, 51 72 nrnol) in
MeOH (200 i) Phoppel-Byypeic S ef. cited in Synlett, 1996, 521) (6.3
g, 32.8 mmol )E$(m)-NBOIS haQalnd Jor Wadh 24 MO 92.2 TRhgowddbl agRdbat h was
removed upon the end of addition and the reaction mxture stirred at room
tenperature for 5 hr. The reaction was then extracted with Et 0OAc and bri ne.
The conbi ned organic | ayers were dri Edample3s:

10 4-13-16-(3,5-Bis-benzo[,3]dioxol-5-yl-phenylamino}-hexyif-2-(2-carboxy-ethyi)-
phenoxy|-butyric acid

The title compound was prepared by following procedures in step 7 with 4-{3-{6-[(3,5-
Bis-benzo[ 1,3]dioxol-3-yl-phenyl-tert-butoxycarbonyl-amino|-hexyl} -2-(2-carboxy-

15 ethyl)-phenoxy]-butyric acid (compound Vic).
ES(+)-HRMS m/e caled for CioHy NOy (M+H)" 668.2854, found 668.2848.

Example 37:
4-{2-(2-Carboxy-ethyl)-3-j6-(4,4""-dichloro-[1,1":3',1 " terphenyl-S'-ylamino)-hexyl]-
20 phenoxy}-butyric acid

The title compound was prepared by following procedures in step 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).

25 ES(+)-HRMS mv/e caled for Ca7H3oCLNOs (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 |

30

The title compound was prepared by following procedures in step 7 with 4-[3-{6-[rerr-
Butoxycarbonyl-(3,3"-difluoro-[1,1%3", 1 "|terphenyl-5'-yD)-amino]-hexyl} -2-(2-carbox y-
ethyl}-phenoxy]-butyric acid (compound Vlie).
ES(+)-HRMS mv/e caled for CarHaoFoNOs (M+H)" 616.2869, found 616.2869.



10 sodium sul fate then evaporated under vacuo. The crude material was
purified by columm chromat ography using 50% Et OAc- Hexane as el uant to give
the title conpmuwndsfpd. 6 g, 71 %9 as a light yell ow oi | pcte:bB0d0si1

cal cul ated for C22H3005( MtNa)l 397. 1985, (gound 397.1985. IS Step 3:
Preparati on of Corrpound Xl 412-(2- Car B Xxy- et hyl) - 3- hept - 6- ynyl - phenoxyp
butyric acid Xi' To a solution of g

4[ 3- hept - 6-yny1l- 2- ( 2- net hoxycar bonyt - et'ﬂ@f* phenoxyPbutyri c acid met hyl
ester (4.6 g, #43-B9(4ibbis-tiiRu@poriho100,1113) 1'%@9%@6 -y ) lexgig-2¢2- 123. 9 20
mml ) and 20 nL of water. Tbﬁbgga‘g{,ﬁp?hégbﬁ \UhRydesifieated at 50 C and
stirred at this tenperature for h.” After coollngto roomtenperature, a
solution of HCl 10% was added. The solution was then extracted with EtOAc

(100 inL), st hﬁleqrtgaamgommep@baradbpﬁﬁcsmh@ 3dd3idn ey nariated. wades . r educed

pressure to ord the desi l'i.g | ] ow oil .
HR-ES(+): cal ‘m‘f @Wwwxwgﬁgeggfwhmﬁ J’%sfg@ bﬂ%”ﬁz‘a‘” onpe 2'%%% 1673. Step
4: Prepar at i oft-d@fboCpahapptndkN-budric acid (compound VIf)

(2 (2-Car bony 6 A G143, 2 b ogmaReny b Dt g bphenony

-butyric aC|

4-12-(2- Car boxy- et hyl ) - 3- hept - 6- ynyl - phenoxykbutyric acid (250 rag, 0.72

8750) (26175 ng. 0. 72 mol ). il (7 BbENE ol ) n TOE (5 nL) and £t 3N

ng, mol ), nmo In an

(() 50g1é) wals) ad_(il_ﬁﬁ[%{ﬁsﬁftﬁib-}ﬁhédfdyémwm M}?@M-ﬁdﬂgg(eg?muioghﬁwi [-I_?ﬁ@ (tZﬁ ny,
Mo e reaction m xtur ey or en e

reaction m xture was cool ed dovvn)?y m@e@v %rgﬁ [g{‘tyTE%\ was added and the

resulting m xture was evaporated under vacuo. The crude material was

purified by cplin & @Jfﬁtv%r R¥d U kdigwa @&thﬁ@i f§t FiRAg3 4@ 30% 10
MeOH- Et OAc as_el uanthl? pﬁﬁe tl? | e \gogQ{gun m am GOAC[ Iz(is {[a oil.

HR- MBEL( +) '* c%’l‘é%r?éifhéfélmf‘%??m@é]ﬂ%@sﬁw PPigw ers@z{omghow% @aﬁé? BtDG193. Step
5. Synthesis chaﬂﬁﬂﬁ@tﬁﬂ%hﬁﬁxﬁm%h@@d&Bm@@unﬁrﬁém -)2 Pd(PPh3)4 K2CG3,

Et OH H20 ES(+)-HRMS m/e caled for CsoHasFeNO; (M+H)” 696.3167, found 696.3164.

PREPARATION OF PREFERRED 3, 5-DIARYL N-METHYL-ANILINE
COMPOUNDS
0.0

EO._.0
- 50%TFA
i .
\/\)Lom 2- hel, KGO0,
£10H, 78°C
vill
Pd(PPm4 K,00,
NecH, EIOH 1 \/\/ﬁ\ \/\)l‘
5000 \Q E10H, HZO reflux

Aryt borahic ackd

Xa.g

Step 1: Preparation of Compound VIII; 4-{3-{6-[(3,5-Ditodo-phenyl)-methyl-amino]-
hexyl}-2-(2-ethoxycarbonyl-ethyl)-phenoxyl-butyric acid ethyl ester

EIO._0
1- BO%TFA
0.0
v 0
I N c~AA \/\/U\
Ot 2- Mel, K,GO,,
v E{OH, 78° C
i

VH

25
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



Br Ar Xl VExanples 50 15 To a solution of conpound XIV (110 ng, 0.19 mmol)
in EtOH (4nm.)/ H20 (1nml) were added boronic acid (0.76 mmol ), potassium

car bonat e ( ¥aPb2009024092 76 mMmol ) and Pd(PPh3)4 (11 ng, O.80Pbe200¥0Egs11 The
m xture was heated at 78 C for 4 h and then cooled to roomtenperature. A
solution of HCl 10% was added (5m). The'resulting solution was then

extracted w tﬁng&@(ﬁger g]aé for $MeTRY r@&%&m&ﬂﬁ?@my‘@& Wa%&gfecﬂ‘(zﬁi& % cip2 SO

and concentrate ced pressure. Purification preparative HPLC
(gradi ent 50%rAft5’erteo3Eﬁthmd|e anajgaielefasttieen IOWoH s et 9}®Pa‘fﬁﬁ1@¥ié‘éﬂmt Peifigesing ed

conpound. Exafplhg oA mérefd wad m@%&&if %0 8 WHahs 130 ldthdhahe (1.5 mL 24 mmof)
3, 1"Iterpheny| 5cy| hept - 6-y 6thenoxyl butyric acid The

title conpounthialy ME%@%&W@WF b difeeyiniing 1@9%@@%@%

phenyl bor oni cfyags Kl mddﬁ%xﬁﬁ( wAS, allﬁﬁb(ﬁwc@él(ﬂdwﬁ Qhen@38AE3BAS 4 MEN) 48074 2611,
f ound 597. 2606,

54-13-17- (3, 5¥Bf gﬁﬁgﬁ%f BT ) ThSRSHy IR B0 PINESPoWar boxy - e
t hyl) - phenoxth@mﬁ&ﬁummaﬁﬁdmdpihﬁniPhﬁ&mﬁ@ﬁpdﬂﬁdcW@&mm@ap@n@ddbm;foIIomnng
procedures in ste | 0
I T ot e e N S P R R O S
Exanpl e 50: compound as a light yellow oil. .
gx )1”2 ( ﬁutca{oboﬁdMﬁt&Ych i3 S8 BNBL A LORRE T dig¥s0 BNGAY 1) - hept - 6-ynyl | - phen
H'NMR (CDCL): §7.28 (s, 1H), 7.15 (t, 1H), 6.90 (s, 2H), 6.80 (d, 1H), 6.75 (d, 1H),
4.22-4.19 (m, 4H), 4.05-3.99 (m, 2H), 3.26-3.22 (m, 2H), 3.05-2.99 (m, 2H), 2.82 (s,
3H), 2.66-2.40 (m, 6H), 2.20-2.11 (m, 2H), 1.65-1.42 (m, 4H), 1.41-1.21 (m, 10H).

15 Step 2: Preparation of compound IX: 4-(2-(2-Carboxy-ethyl)-3-{6-[(3,5-diiodo-
phenyl)-methyl-amino}-hexyl}-phenoxy)-butyric acid

B0, 0

He

2-—0

\/\)L CI:H3 o
OEt NaOH EtOH

| M OV\)LO
T
VI X

i

To a solution of compound VI (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

20 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 Nap;SO4 and evaporated under reduced pressure to afford the
desired di-acid (0.8 g, 88%%) as a hight yellow oil. LCMS: calculated for CogHas1,NOs

35 (MHH)" 694, found 694.1m/z. H' NMR (CDCLy):  9.00-8.00 (bs, 2H), 7.93 (s, IH), 7.75
(s, 2H), 7.09 (¢, 1H), 6.74 (d, 1H), 6.67 (d, 1), 3.99 (1, 21, 3.25 (¢, 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, 4F),



15 The title conpound was prepared by foll ow ng procedures in step 5 with

3- thiophencboronic acid. LCMS: cal cul ated for C34H3405S2( M+Na) - 609. 76,

found 609. 2 wi Zue/@mept ep 6: Synthesis of conpounds of Exprph&mcElr 53

XVa- cExanpl es 51-53 General procedure: 9 a solution of conpound XVa-c

(0.12 mol) in MeOH (6 nL) was added 1096 Pd/ C (10 ng). In sone cases sone

Et OAc was add 0 s f he 25 m xture was

stirred for 4§ﬁpt3 %‘nﬁl’ﬁg %E%&%ﬁglgh%&sp &nd%gf%%wéeg%e‘#}ature The

resul ting suspension masofujtered through celite and was™@Vaporat ed under

vacuo to afford the corregpondi ng h¥drog§nated conpound. 7?/;jfxanple
o]

51 442- ( 2- Carboxy;—ethyl) -(711, g THTR e N 0
@gyLopg;yrrE%%kld 5 Th

, 1"1 t er pheny itle conpound
mas prepared b ollomnng ocedureﬁm&gm step 6 mith 44242-
Car boxy- et hyl )-3- (741, I' ; Xag

PRES(H) - cal 0T S%M%HPE?%WE{%?GPD“e?%é\%ﬁéi‘v@ﬁ@%}&n@%@ e ¢
52: were added boronic acid (0.58 mmol), potassium carbonate (80 mg, 0.58 mmol) and

o 47 3 gl Pl A P G
p)r/oc egur es ?/nmgrp@'p tegp@iature. A3hrigoGICI IO‘%pwas added (Sml Ec I'CSijl’Eing solution J

Bi s-benzo[ 1, 3}, tﬁé@o&ft@c‘tgtﬂwﬂhﬁ@)&cét (hx%m The Miid pidnd x@a&ﬁfb@ 8% ‘I\%%ﬁ@é RaPhenoxykb

utyric Is aC|d (Exampl e 49). HR- . cal cul ated for C401-142 9(Nﬁhb)+
689. 2721, f Ouﬁam@ggtcé yadpr reduced prossure Purification by Isco chromatograply :é

4-{ 2- (2- Car boxymeitey kdpmItHAc (cFtbAdIMIOH mtuaﬂfoare&khemlaﬁzrwl)s-daﬁwwh\de phenoxy! -

butyric 20ac d
aniline analog.

(o]

Example 41:
4-{2-(2-Carboxy-ethyl)-3-[6-(methyl-[1,1';3",1"terpheny}-5'-yi-aminoe)-hexyl]-
phenoxy}-butyric acid

The title compound was prepared by following procedures in  step 3 with 2-
phenylboronic acid. HR-ES (+): calculated for CssHaaNOs (M+H) 594.3214, found
594.3212 m/z.

20 Example 42:
4-13-{6-1(3,5-Bis-benzo[1,3]dioxo}-5-yl-phenyl)-methyl-amino|-hexyl}-2-(2-carboxy-
ethyl)-phenoxyj-butyric acid

The title compound was prepared by following procedures in step 3 with
25 benzofl,3]dioxol-5-yl-boronic acid. HR-ES (+): calculated for CsoHasNOy (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}-
30 phenoxy)-butyric acid



The title conmpound was prepared by foll owm ng procedures in step 6 with
4-{2-(2-

Car boxy- et hyg 20840mado3, 5- di - t hi ophen- 3-yl - pheny1l) - hept - 6cy@ioidaRanoxy!
-butyric acid (Exanmple 50). HR-ES(+): calculated for C341-13805S2(1\43-Na)

613. 2053, found 25 613.2054. WO 2009/ 024492PCT/ EP2008/ 060511 - 79 -
ALTERNATI VE FOR PREPARI NG. SYMVETRI C AND ASYMVETRI | S- ARYLPHENCL
| NTERVED! ATESTANEFREPR TSE: PP BRENNRI NP CF BREFENRED” OVPOUNDS St ep
1Step 2 5 St epricbherifboranis adiditiFohS 6f). @@ lathidberonwpaiEfa): (¥68) @hd34H, fdvod oni c
acid (67) (I Hyahent) in 2:1 toluene:ethanol (3 volunmes) at room

t enperature under nitrogen was added potassium carbonate (2 equival ents)
and pal l adium (0) tetrakis(triphenyl phosphine) (0.1 equivalents). The

reaction mxture was heated to 50C agdagbhlesed to stir for 16 hours 10
(reaction progress nonitore sol vent was renoved under

d by LCM5). The
reduced pr essur‘é,(z'@rﬁf‘rpP@"%‘*ﬂhé‘{frl{@&ﬁ&m‘mﬁlH'é’dslB}}erébﬁﬂrﬁ"ﬂhﬁ’ﬁ%l'ogr aphy
(eluting with 9:1 heptane: et hylinA9RLAL-BhenckP-Hulthd 4nner, it was possible
to collect separately both the 5- bronp-R11-bi phenyl-3-0l (68) and
symmetric 3-,5-bis-aryl (69) products. Step 2: To a solution of
5-brono- R1' - brpheiy | codwpolnd( 68) paeydreB2bP ot vty geo@dirdO)n ( Itdp 1Swith 2-

equi val ent go) h{‘]"r%:?%%%ﬂ%c ‘ﬁ%%c\écel unes) at room tenperature under nitrogen was

added tri pot as3] S (2 equival ents) and

1, 1' - bi s(di phefylSptebs:piridrier) €:etdsle0en eMpH)1@di7arfondI6p0.dinghl ori de (0.1

equi val ents). The reaction m xture was treated under m crowave conditions
(100C; 250W 250psi) for 30 m nutes. The solvent was then renoved under
reduced pressure, and the crude proddsamplerdSfi ed by colum WO

2009/ 024492PCT/ Ea&wrﬂ@’gﬁ%ﬁ?ﬁ%&ﬁ’30%9‘%1’%g?ﬁy]fér'?h@ﬁ%’m&g? 1

hept ane: et hyl acetate) > ner, the asynmetr r‘yl (72)
product wa¥ obtai ned. Step 3amiMdriekylBpheoxpibufgic #tiksol ved in (2 nL per 1
mmol of phenol) of a acetone and

The title compound was prepared by following procedures in  step 3 with 2-
phenylboronic acid. HR-ES (1): calculated for CsHaFsNOs (M-+H)" 630.3026, found
630.3029 nv/z.
20
Example 46:
4-(2-(2-Carboxy-ethyl)-3-{6-[(4,4"-difluoro-[1,1';3",1""[terphenyl-5'-yl)-methyl-
aminol-hexyl}-phenoxy)-butyric acid

25 The title compound was prepared by following procedures in  step 3 with 2-
phenylboronic acid, HR-ES (+): calculated for CisHgFaNOs (M<H)' 630.3026, found
630.3028 mv/z.

Example 47:
0 4-[3-(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 CorFLNOs (M+H)™ 710.3324,
35 found 710.3323 m/z.



DMF m xture (2:1) and then conpound 35 (1 eq.) was added, followed by
addition of 5 K2ZC (10 eq.). The resulting suspension was stirred at 75C
for 2 days. wikhaodynsebubl e material was filtered out angctheefsikdsiat e was
diluted with ethyl acetate and washed mﬁgh wat er and then brine. The
organi c | ayer was dried over anhydrous s dium sul fate and concentrat ed
under reduced pressure. The crude material was purified on a silica gel
colum using ethyl acetate and hexanes to afford conpound 73. 10 Step

4: Conpound 73 WABRESARAHOSIOF RREFEREED & oPLAdYhAof-DAnBYRNG-JdBKER hydr oxi de
solution (1 volunme with respect to {HIMPBUNRS of ethanol) and stirred at
55C over during 2 daysE© n the reacthon m xture smsoneutralized with IN
hydrochloric acid and extracted into»€thyl acetate. The organic | ayer was
dried over anhydro odl fate_dhd cqncentrated ynder] reduced
pressure. Crude materi was purlfiédm%y HRPLC 1 Q;J-syntﬂ%tic group) to
afford final conpound 1. Exanpl e 543 et

443-16-(3,5"-Di fl ugro-2"- met hoxg> [ 1, 11;
31, 1"i t er phenylors etk OXY) - hexyti - 2- (2~
et hoxycar bonyl —ethyt)z Pe,~aci det hyl
synt hesi zed in dﬁgkepé from 5- di br onophenak. 2#\Vet hoxy
boronic acid was reacted as desicri bed above, step 1. in

i sol ated 5-brono-5'-fl uore-2' -thoxy-biﬁgﬁgyl-B-ol, Wt CHy
wWith 3- 25 fluorephenyl | it O/Qa&%ed as describgd above Step®2. In this
manner, 3,5"-difleyor02" - -[1,1%; 3" LS LLer phenyl -5' - gk~onas obt ai ned.
This bis-aryl ptemg= 3/%"-diflluoro-2"- oxy=4 1[1"]; 31, 1"] t er pheny1l-51- ol
was coupled to Bt & © ° A Ar "

413- ( 6- br ono- he - (2- et hqgycar bonyl - et hyl ) - phenoxykbutyffc acid et hyl
ester (1.0 30 eé% in presence of potassium carbonate (2.0 eq) were added

N, N- di met hyl formam de (5 nmL) and acetone (10 nal) at roomtenperature as
descri bed above, in. Step 3. The reti ng suspension was heated for 2 days.
Then, the reactich mixture Wa - b0 oom t enperature and diluted with
water (20 nmlL). TH& or ganigcsconmpoundywas eXtracted into ethyl acetate (3 x
20 nlL) and the conbi ned, nic extracts were washed with water 35 and
brine solution. The organic |ayers were dried over anhydrous magnesi um
sul fate and XVia-c

5 Step 1: Preparation of Compound XI: 4-[2-(2-Ethoxycarbonyl-ethyl)-3-(6-oxo-hexyl)-

.94 was
fywior ophenyl

S manner was
was-Tén react ed

phenoxy]-butyric acid ethyl ester

B0, .0 @ B, O
e
N
\/\)?\ é i
Br o - . H 0O
”\’“é OB Nancd, YW\é o
Toluene, refiux C
Xl

4.[3-(6-Bromo-hexyD-2-(2-ethoxycarbonyl-cthyl-phenoxyl-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 ¢luant to give the title compound (7.0 g, 81%) as an oil. HR-MS-
EK(+): calculated for CozHz404 [M] 406.2350, found 406.2355.

13



-81 - filtration of the drying agent and concentration of the solvent gave
the crude product which was purified by using an 1SCO silica gel colum,

el uting wtkvdz@faei hyl acetate in hexanes to afford derrpro0sn60s11
{2-(2-carboxy-ethyl)-346-(3,5"-difluoro-2-nmethoxy[1,1";

3',1"]terphenyl-5 -yl oxy)-hexyl | - phenoxyY’-butyric acid di-ethyl ester:
ES(+) HRVS 5 gkl 6iliah e o SRAIORTEcrk MG A 588353 borh RURE-669- 2637,
Step 4: Preparation of 4-

{ 2- ( 2- Car boxyrhendyl-putgasac{Bnghyl@ten uor o- 2" - met hoxy[ 1, 1';

3", 1"] terphenyl-5' -yl oxgp; hexyl ] - phenoxy) -butyric acid Je a solution of
the 4- {2-(2-Carboxy-ethyl])-3-116-(3, 5" x@dbf | uoro-2"-net hioxy- 10 [1,1';

31, 1"]terphenyl-51-yl oxy)< hexyl k en@m.gvl;ieggjaut yric aciddi-ethylo ester (506
ng) in ethanok P »%:a.:a. 2_0Q. _MN.sod] hy,d«gﬂi\g.e(Z.S
The resul tivePtsu$densi on

rril) at room fgenperatu heat ed to 50-55 C
and the m xture was stir Eed for 48 h. Then, the reacti @) m xture was

acidified with 1.0 N hydrochloric acid and the precipi téted white organic
conpound was '&xi 0°aC keddtion Bt a-ei(D¥ihcagethah@-cfR1)H3-Ehxaihkxyiftendd]-oapitd ned

ethyl acetate extracts re,washed with brine solution ( nt)., and the
organic | a;?er%mcg%l?yge%?ri(z@ Sol/e %Iﬁ%lx)/%‘%dt LSt nsa?ﬁ(lfjg? & 5]127%1{11}1@ i'on and
renoval of thee@BI(YENtlafkdhded rdshent Celidigedpn Gedet 199461 TH) Kebg, pasininedd by
preparative i el ran i . [of TN =" | e 54 was
characteri zegﬁ ll%\;% (}}%\(}\5}6 r es)é)l’]'at%t:‘li ‘lz%e% Sﬁa é?fsl%éeo?? ?%%’Z% %gsq\%ﬁé\%g%géﬁgﬁgﬁ?n&
cor r espondi ngaddsion ed the Fdagionme=twesrserrerhd epore BMpESLH) for> B4 The RELESF2Y = 645,
Exanpl e 54 wag.al39cehalReld #8griky Thi Ahrhedoldhi QB3R EREGILOMBLTY
where signals corresponding to the follow ng were observed: nfe cal cul at ed
for C381140F207ugueiisy apn evappigird dnes iiyae i Blesrude trteripimg parified yeolupg37.
Exanpl e 55  chromatography using 50% EtQAc-Hexane as eluant to give the title compound (4.6 g,
2544346- (3, 5. ; Bi s- benzol Eal di oxol - 5- yEphenoxy) - hexglMﬁZ:agz- car boxy-et hyl) -
phenoxy! - but yfi @ & tEhecdapiod: BE-RRES" apsdde’ FaluCsMiNar 3hahier  as t hat
descri bed forfoxamyliesd4. The symretric bis-arylafion product
3, 5- bi s-benzo[ 1, 3] di oxol-5-yl - phenol obt ai ned from 30 Step one in which
3, 5-di br omophenol was reacted with benzo[ 1, 3] di oxol-5-yl-boronic acid. This
symet ri ¢ bi sStap §1 Aépacitiop s OthngioundbS1IF ekt @dCalaapetyNg-iept-SyepehSwayid 4 to
obt ai n Exanpl gutS.c aci
443[ 6- (3, 5- Bi 5- enzg[ 1, 3] clioxol-5-yl -phenoxy)-hexyll-2-(2-
car boxy- et hyl ) - phenoxy Pric acid. ES(+)-HRMS ink cal éuk@ated for
C39H40010 (MFNa) 1+ 691. 2513, found 691.2513. WO o
2009/ 024492PC / EP2008/ 060511 - 82 - l e 56

’// g o EXI@@Q 4’ O\/\)J\O
MeOH Xiit

.

Xl

To a solution of 4-[3-hept-6-ynyl-2-(2-methoxycarbonyl-cthyl}-phenoxy]-butyric acid
methyl ester (4.6 g, 12.39 mmel) in EtOH (100 mL) was added NaOH (4.96 g, 123.9

20 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 HCl 10% was
added. The solution was then extracted with EtOAc (100 mL), the organic phase dried
over NapS0, and evaporated under reduced pressure to afford the desired diacid (4.0 g,
93%) as a light vellow oil. HR-ES(+): calculated for CopgHas0s (M+Na)' ™ 369.1672,

25  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



4-{2-(2-Carboxy-ethyl)-3-[6-(3, 5-di-thi ophen-3-yl - phenoxy) - hexyl ] - phenoxyl -
butyric acid 5 Exanple 56 was prepared in a simlar nmanner as that

descri bed f Qg fyagmloe 54. The symmetric bis-arylation pepgkelsnsosii

3, 5- bi s-benzo[ 1, 3] di oxol-5-yl - phenol obtained from Step one in which

3, 5-di br omophenol was reacted with thi opﬁ@n 3-yl boronic acid. This
symetric bis-arylation product was reacted according to Steps 3 and 4 to
obt ai n Exanpl e 56 o @

4-12- (2- Car boxy- et hyl ) - 346 (3 5- di - t hi JpHeR"3- yl - pEF @W\t@
phenoxyl -butyric acid, Exgnple 56owas chdrdtteri ze resol ut pon mass

spectrorretry \@ e RQ esponding T the fotig gre observed:
ES(+) 592+N&, . Exanpl e 56 al sg -@ cterd') @d by high
resol ut| on mnass spectrorre ry where signal orrgspondl hg to the follow ng
wer e observed: me cal cukat ed for C33HBGOBS2E592. 195334y found conpati bl e
with (MtNa)l - = 615.1843. 15 Exanple 57

3 oY & B L T B S B R Pl iig (29 me

1Preparati on af2 Eﬁrbﬂ)ohﬁdﬁ)rorﬁbmiohyizam(qompbnapdsmmymrg{}bkm 27003, e Ry 50A06L) and

wat er (i ?kﬁ we &?7 5éu9r(f5n% d‘GBlélre cﬂmefHFéngd) %@@ mﬂ;wéﬁadgo%? aZd94

nmol ), ‘hen oronic

pot assi um car b&ﬁap@nﬁf@h@@@ﬂ@palm@u@@ﬂrdmﬂoyldﬂ @Sang,@d)ﬁd ripet)t ©m khctisk. At t hat
time, 25 unde MRS

tetrakis(trip g?]uf ph osp%ﬁngd&g fPII;%ﬁgn?gshe H%Etl s m xreﬁgdg%g\%lgd cg%ﬁlr ?gﬂj

heat ed over ni ¢jap oatFApes added ardjthe resuitng nppdR(CovaN cuapprajgd smday dwotﬂletcﬁéle

reaction m Xt yhelRfak burl%iéd-by c&u@ﬂ%%ﬂ@to?’éﬁﬁﬂﬁhﬁg@tgﬂd% RHRABRSANEREY;
separat ed; the aqueous phase was extracted and washed three tine with ethyl

acetate. THe 8 1?4@6?*“0‘? gt & Prrafedtiagerowd €4 RetR ReSoal FEoMPr | t ered and

washed w th ethy). cacehkat Br CFhgofshidvalg coves s opeRHor atwd in vacuo to
provide an oil. The oil was purified by silica gel flash colum

chr omat ogr aphy eluted with WO 2009/ 024492PCT/ EP2008/ 060511 - 83 -
di chl or onet hag@p 51 $yntHasiso @APends O I6amgleans-5¢ 28 %) of
5- brono-4' - di et hyl am nobi phenyl- 3-o0l was obt ai ned.

$ o
o)
H O OWO ArB(OM), /\/\(f)r
I
G Pd(PPh,),
O K,CO,, EtOHH,0 0" 0
o™ ®
Br Br Ar Ar
' XV Examples 50

15 To a solution of compound XIV (110 mg, 0.19 mmol) in EtOH (4mL)YH,0 (1mL) were
added boronic acid (0.76 mmol), potassium carbonate {105 mg, 0.76 mmol) and
Pd{PPh1)s (11 mg, 0.0095 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

20 NazSOs and concentrated under reduced pressure. Purification by preparative HPLC

(gradient 50% Acctonitriie-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}-
25 phenoxy|-butyric acid



Step 2Preparation of
44346- ( 5- br ono-4' - di net hyl am no- bi pheny1- 3-yl oxy) - hexyl k 5

2- ( 2- car boxyy@ighyddmphenoxyl - butyric acid 0 0 In a poppsiiR@EdsoM Vi al
charged with 100 ng (0.342 mmol) of 5-brqpo-4'-

di net hyl ani no- bi pheny1-3-ol, 160 ng (0.342 mol) of
443- (6- br ono- "?h )%ie)cmégcgu%fi W%% Brgg%gaaqugp%m%%ﬁiogedﬁe? %ee?coq\%ﬁhﬁq%lt 8}41%50%%%:(:' d et hyl

ester, pota53|un1car

sequentlally @it eHR-ENGi s caldukttadrfer Gald:sOedd-edh) 03pEr26il iitund 69DRWS. HPLC anaIyS|s
of the reaction mxture at this tinme, indicated the formation of the
di-ester internediate. At this tinme, 1 rnL of 1 N NaOH aq. was added and
the reaction mxture was heated agai BxmP0@& overnight. At this tine, the

reaction was di4. Bt[?gs WgibdebE 3 AR1-8S) 9@@9%}% Ej}n%% éiﬂgrbb'ﬂléthyl H=-7

was achi eved. The aqueous phase was thrice extrac et hyl acetate.
The conbi ned organi ¢ phases were BR§negyl ‘¥¥ﬁ%&ﬂﬁﬁw filtered and washed with
ethyl acetate. The filtrate was concentrated in vacuo to provide an oil (91

, 429% . Thi er medi te was u J D subsequent ste hout further
ggr ifi c/()at i on. %%nétcgz&p@‘g é‘ﬁép@?"}rﬁfﬁbyoff’ lopving proce %LH 'es in s‘iep Sp wit hV\g KE
(2- ( 2- Car boxyb@td]yB)dicx4 644 - badintieidity | HRIER+H3 efldubiacOior {LHLZBMMANa)"

"it-es- pheﬂylEgzﬁﬁ%?%%%%ﬁggﬁﬁlIphenoxyl -butyric acid N 000 o0lna
e i 4 mL

reacti on vess of toluene and 1 nL of water, was added
45 ny
Example 50:

4-{2-(2-Carboxy-ethyl)-3-[7-(3,5-di-thiophen-3-yl-phenyl)-hept-6-ynyi]-phenoxy}-
butyric acid

The title compound was prepared by following procedures in step 5 with 3-
thiophencboronic acid.
LCMS: calculated for C34T1:505S; (M+Na)™ 609.76, found 609.2 m/z.

20 Step 6: Synthesis of compounds of Examples 51-53

(g
O/\/\I’r
I o 2 H.PdC /li;jxﬁvﬁ\/l!zl’\“fﬁr
IVIeOH
o,

Ar Ar

XVa-c Examples 51-53
General procedure:
To a solution of compound XVa-¢ (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
25 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.



(0.072 nmol ) of

44346- ( 5- br onp-4' - di net hyl am no- bi pheny1- 3-yl oxy) - hexyl11-2-(2- 25

car boxy- et hylg zmhepaxykbutyri c acid, 3-fl uorophenyl bor gptepagiogs(20 MO,
0.144 mmol), - 84 - and potassium phosphate (35.9 ng, 0.144 mol) This
m xture was put under an at nosphere of rii7?r'ogen and 4.16 ng of

tetraki s(tri phenyl phosphi ne) pal | adi u%@)n nas, added. This m xture was
stirred and was heated overni ght at At'this time, anal ysis of an

al i quot by LG NME2-(R-Q@ripat-ethy)ke(7drlat i (erpdfenyliie-yHbgitylpdhpmoeygettyriclo t he
reaction 5 mxture was added 2N HCl to gffect pH = -6. The aqueous phase
was thrice extracted with ethyl acetate. The conbi ned organi c phases were
dried with MgSH4, filtered and washed with ethyl acetate. The filtrate was

concentr at ed Tﬂavﬁ§€9m<ﬁt@ﬁgﬁlq FedS m91whi $@ﬁ=QQB'EéeQxQ%.@rﬁ rative
HPLC to prow de 46 % i 1§pa Q}L e ';C\B/\r/gs craracstgrlze [ Pa

resol ution m@%fb%?ﬁ’é’é@&ﬂb}rg?[ﬁyl ?NHdf‘(ép@Pﬁdﬁawshe@b?"ﬁ@ébm??ﬁ’é'bt‘t@rl‘% he 1(9CICl
fol I owi ng wer gxahseuYeHR-ERHF kalculRaBHNE, HES (MAND940 1 T3anphR b7 29ms al so

characterized by high resolution mass spectronetry where si gnal s
corresponding to the follow ng were observed: nile cal cul ated for C37H39EQ06
598. 273068; found conpatible w th (Mexanpie 52: 621. 2624. 15Exanpl e 58

4-{2-(2-Carboxy- eth [ 1 h no-

3", 1"l terpHenyl -5 ﬁ“@@)s %&&ﬁ@ﬂpﬂg’ﬁﬁ‘éﬁ ymﬂ'&f'ﬁ?i% ?é@figéﬁﬁgﬁyﬂ

(2 (2-Car boxyhﬁ}- ydn))xgaéllﬁrtjnﬂd acdl met hyl am no- 3- net hy1{|,

3',1"]terphenyl -5 -yl oxy)- 20 hexyl Lphenoxy}-butyric aci d was prepared as
in a simlar manner as that described for Exanple 57, except that

3- net hyl phenyﬂ‘mtbwbmp‘amﬁdwwa@@s’ﬁﬁb@t fotlewiegpfoorduBs irf kg b @fpiihe‘hw[@tﬂﬁ éni c acid

n step 3. Ex I ctrometr
:Nhere EI gnal sgggJF%ei l%h?ﬁ&h% 4%{3?5%{2“%&?@% “engr)&ﬂe + 1%: 638, Y
ES(-) = 636 mﬁ%p@plséﬁ’w -BHsb celtidgtekioetio @@96\9ﬂﬁﬁ)gﬁ89r?é7§blfwnﬂon mass 25

spectronetry where;signals corresponding to the foll owi ng were observed:
m c cal cul ated for CAOH47NO6 637.340339; found conpatible wwth (M-H' =
638.3472. Exanpl e 59

4-{2-(2-Carboxy-ethyl)-3-[6-(4"-di netmyingmsy,p 3-ethoxylIt;

3, 1Miter phenyl 4 {2-( &' C?ﬁ ox?-)é}/I?y_l)bSe-Wéﬁ’,]s:cﬁnle:i?)gﬁ(%- 3-vl- tt%zr '133 hglptyl(ji -phenoxy}-butyric

20 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 Cs4Has0sS, (M+Na)™ 613.2053, found

25 613.2054.



4-1.2-(2-Carboxy-ethyl)-346-(4"-dinethylanino-S-etho xy-[1,1";

, 1"]terphenyl-5"-ylo xy)- hexyl Lphenoxyl -butyric acid was prepared as in
a simlar MRFW e /@Ss0b Nat descri bed for Exanple 57, exceptrbiidbocesii
3- et hoxyphenyl boronic acid was substituted for 3- fluorophenyl boronic acid
in step 3. Exanple 59 was characterlzed By Iom1reso|ution 35 mass

spectrometry where gnal, ondi observed:
ES(+) = WO 20Q ggﬁ oI EE Ml PE‘% QﬁN %E?Exanple
59 was al so cha i :_, 46 Iﬂ?

signals corresponding taq,t e ow ng Were o Y1 yed C calculated for
C411- 149N07 667. 350904; f un% conmpatible wth ( J+ 7.~5Exanpl e
60 4-{2-(2-Carb y1 6- et hyl am rr ﬁnem- "2

3', 1"l terphenyl-5 | oxy) - exyll-o-- o Butyrid. gci d4

{2- (2- Car boxy- et hyly) - 3- %@mgﬁwdlnethylaa po- 4" spethoxy-[ 1, 1

3', 1"l terphenyl -5 9t 0 #BXY) - hexyl kphenbxyl =~butymi ¢ acid wds prepared as
in a simlar manner®as that described®® of' Exanple 57, excéept %t hat

4- met hoxyphenyl boronic acid was s i tuted r 3- quorophenbeoronic acid
in step 3. Exanple 60 was char acts Rt esol uti on mass spectronetry
where signals corresponding to the g-wer e observed: ES(+) = 654,
ES(-) = 652. Exanple 60 was al so charaeteri zed by high resolution mass 15
spectronetry where signals corresponding,to the follow ng were observed:
rn/e cal culated for CA01-145N07 653. 335254 fqﬂhd conpatible with (MtH 1 =
654. 3426. Bxampl e 61 Step 3:

442- ( 2- Carboxy-- -ghloro 4- di met hyl am ao-[ 1, 1£§£ﬁ§§§m
3' 1"Iterpheny|

g 0 ({ ;

3, 11terpheny| 5T-y|omy) hexyll-phenoxEX tyric ac%d was prepared as in

a sinmlar manner as that ri bed for ampl e 57, except that

4- chlorophenylboronlcRé%$ s substituted for 3- 25 fluorophenyl boronic

acid in step 3. Exanple 61 was characterized by | ow resol ution nass
rrespondi ng #o~t he foll owi ng were observed:

spectronetry where signa
: al S Qhéﬂﬁﬁlﬁr'zed by hi gh
try | sTcofreSpondi g to the foll ow ng

ES(+) = 658, ES(-) =r

resol uti on nmass spect g

were observed: nfe ca ated for C39H44CLNG6 657.285717; found conpatible
with (MtH)'' = 658.2936. 30 Exanple 62

44346- (5-Benzo[ 1, 3] di axol-5-y1-4' - dlnethylanlﬁo blmheﬁyl 3-yl oxy) - hexyl | - 2-
(2- carboxy-ethyl)-phenoxyl -butyric acid

Step 1: To a solution of 3,3-dibromopheno!l (66) and R1-boronic acid (67) (1 equivalent)

i

in 2:1 toliene:cthanol (3 volumes) at room temperature under nitrogen was added
potassium carbonate (2 equivalents) and paliadium (0) tetrakis(triphenylphosphine) (0.1
equivalents). The reaction mixture was heated to 50°C and allowed to stir for 16 hours
10 (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-ol (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
15 equivalents) in dioxane (2 volames) at room temperature under nitrogen was added
tripotassium phosphate (2 equivalents) and 1,!'-bis(diphenylphosphino)ferrocene
palladium (IT) dichloride (0.1 equivalents). The reaction mixture was treated under
microwave conditions (100°C; 250W; 250psi) for 30 minutes. The solvent was then

rernoved under reduced pressure, and the crude product purified by column



- 86 -

443[ 6- (5-Benzo[ 1, 3] di ox0l-5-y1-4"'-di net hyl am no- bi phenyl- 3-yl oxy) - hexyl ] - 2-
(2- car boxy-es higbdmphenoxyl -butyric acid was prepared gsy/iphoskosisid | ar
manner as that described for Exanple 57, &gxcept t hat

benzo[ 1, 3] di oxol-5-yl -boronic acid was substituted for

311 wor opheny Lo a0l GRSl PLEPH G EXATRLS. 67 1A, SIRLAGLELERRGDY S | ow

resol uti on mass spe corresponding to t
wer e obser ved3-FE86-#)yl SIBﬁBdUCE\Sé&()bmeGGG Exanpl e 62 was al so characteri zed

by hi gh resol g{,gn P%§6§&%%a?ﬁ§§oﬁ%d%@r& FLANAhe f@ﬁb&ggggﬁ%@g ] £ the

foll owi ng were observed cal cul ated for C401- f ound
conpati bl e wi PHF(wxige C: 1)6@@@2@4@0‘1@ B(hnp) wapgded, followed by addition of

4-12-(2- %rﬁom@t(hwka; ?R‘ﬂ@feetét'ufgkklu@fcf?@‘uﬂl wéi'sﬂﬁ&béﬂ?@"@ £692§a Iﬁ@rugoxuﬁé T
3',1"l terphenyl-5' -y yric

| gxy) - cid
{2 (2- Car boxyT&EHY maq §ﬁ@c<t qut @m fa? gitw@ \wawawawaﬂ agetytp alefir‘ésast@ with
3', 11t er pheny {atebdd Yhe@X%¥ihe. rmwﬂghm@n?&%y Hrlecbd%f/édh%r&ﬁsl %ddi\dﬁ%ul@'t@éﬂﬁr ed as in
a simlar manner as tha scr.i bed

.57, ?
& ohi or o 3 1 HOF BRI 55 DR PO A AR R G on e g
3-fl uorophenybdjmmomucgealwldcelam il @pxades tixdipndlcempRinias. char acterized by tow
resol ution LR onet r.y.where_Si aI S _.corr he foll ow ng

pec S
were 20 ob¥er veeH% ES Wpoungyiéwa Suﬁ%nfi A % %‘a% arll ]\%189({ "7&d by high
resol ution rralssshcsmbhm«mettlrvyluwmew@rs‘lpgﬂad @e@dnmesb@hmiolmgndmntdheﬁ 5580 | owi ng

e LSa?PEierev ey ?%%gl&%‘ ggééﬁg%%g&m@%%ﬁ% S Wraft/ed A ARPRirolc A cie

254-12- ( 2- Car m@ytrethwﬁ@mﬁetzwc?ﬂwwwlammchvﬁ arirpphyitoug sodium

31, 1" t er phenylime and degéiﬁ)afcﬁ%ﬁ%k leapbrg %R’és}ﬁlx l@i’ﬁd%'hla@éz@ﬁbaq pﬂnﬁed by HPLC
{2-(2- Carboxy-ethyl)-346-(2-chl oro-4t"' |rrethylamno-[

3, 11terphé’inyﬂ’-og“sbﬂ)"tt %F%ﬁf‘luph@x%@pfﬁ’émpur@u]t yric acid vvas prepar ed as in a
Si m | ar manner as that described for 30 Exanple 57, except that

2-chl or ophenyl boroni c acid was substituted for 3- quorophenbeoronlc acid
in step 3. Exanple 64 was characteri FE&amBlE How resol uti on nass spectronetry

where signals car B@@MdDHEOf@Zth@thfoﬁjr FOW3NG " NE PR DS Ny EIhelsB2H2- = 658,
ES(-) = 656. Exanple 64 vva§ CH teri %resol ution mass
spectr onet 1 y where si gﬁg'lo§3c3 ]s?)l ﬁ&?ﬁﬂ"’f‘gzlf'ﬁgﬁ‘%/%cﬁ H§her e obser ved:
me 35 caloul ated for C39H44CI NO6 657.285717; found conpatible with (MtH)I -
= 658.2930. WD 2009/ 024492PCT/ EP2008/ 060511 - 87 - Exanple 65

Example 54 was synthesized in 4 steps from 3-,5-dibromophenol. 2-Methoxy-3-

fluorophenyl boronic acid was reacted as described above, step 1. In this manner was

isolated 5-bromo-5'-fluoro-2'-methoxy-biphenyl-3-o0l, which was then reacted with 3-

25  fluorophenyl boronic reacted as described above, Step 2. In this manner, 3,5"-difluoro-

2"-methoxy-[1.1%3% 1" terphenyl-5'-01 was obtained.

This bis-aryl phenol, 3,5"-difluoro-2"-methoxy-[1.1;3",1"lterphenyl-5"-0l, was coupled to
4-[3-(6-bromo-hexyl)-2-(2-ethoxycarbonyl-ethyl}-phenoxyi-butyric acid ethyl ester (1.0
30 eq) m 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
mto ethyl acetate (3 x 20 mL) and the combined organic extracts were washed with water

35  and brine solution. The organic layers were dried over anhydrous magnesium sulfate and



4-12- (2- Car boxy-ethyl)-346-(4"-di net hyl am no-4-fluoro-3-nethyl- [1, 11,
3", 1"l terphenyl-5cyl oxy) - hexyl Fphenoxy}-butyric acid 5

4-12- ( 2- Car R@&x¥n&baph ) - 346- (4" - di met hyl ami no- 4-f | uor o- e Bbksdsls 11;
31, 1"]terphenyl- 5'-yl oxy)-hexyl kphenoxyl -butyric acid was prepared as in a
simlar manner as that described for Exar%re 57, except that

4-f| uoro-3-me .ph | baroni c acid s..substituted fo
311 vor ophem T OEr ST e BT R s RN Ot SRt ol Byt BEEt 1 he 1 o
conpound was whiah aet grifzéby iynd G180 sfFor gd helvex pacie dith@s®cahd ateated f or

CAOMAGFO6, 05543308, 10840 LMHNRLAMAIRTG SH SRR G Soheiiilye SaTPl e having
154- 12- ( 2- Car Dok 18tdnplicyy!3yyexy)diexdi-plenp} ervismio a0id f1]-etbylsstprl E$(+)-HRMS

3',1"] terphenyl: 5. | 06l (VAR id 4-

(21 (2 Car bowy ST SRR DRSO s PR L Lo o
"]terphenyl-5' -yl oxy)- hexyl kphenoxyl -butyric acid was prepared as in a

simlar mannegias 4;habr.gshi bed f40{[z_.@Qa@sagpdh@gﬁite-(%'ccﬁmor&hﬁ;nethoxy- _
2-fl uoropheny| boroni c acid was substituted for 3- fluorophenylboronic acid
in step 3 Exahpl:é-loborii8Ylchaloavhexy @eenpyy i 1iicé€8l uti on mass spectronetry
wher el si gnal sT&ekd@mR@nthe mg{zt(g-aalalﬁxj‘/-edﬁw\ﬁamgs,mfdaﬁu@@aeﬁrmaﬁy- ES(+) = 642.
Exanpl e 66 wa q%,sq characgeri [ resol utiqn SS S trometry
where. oi ol ollelr s UFRRANEG Y Pe e e iy st g B R CH BECRT cul at e
for C39H44F NeGandb(264il Bdb26d:d ateend?. ¢ Ohgoditimdlyarowide (2.1 MUERVdorr 642. 3222.
Exanpl e 67 4- Z-éZ-Ca oxy-.ethyl)-3-]6-(3-ef hQxy ' . )
5 TP 1 er phendTPEAU kD) A NAT I P ARG E g T BaM ST S B Efar at i on
of 5-br ono- bi fhéfil FiBa,ahe rediBoR 600d6 244 82RPBIIEPRODB NIGOH tHoric 88! and the
precipitated white organic compound was extracted into ethyl acetate (2 x 10 mL). The
15 combined ethyl acetate extracts were washed with brine solution (100 mL) and the
organic layers were dried over anhydrous sodium suifate. Filtration and removal of the
solvent afforded the crude product which was purified by preparative HPLC to yield 417
grams of the desired product. Example 54 was characterized by low resolution mass
spectrometry where signals corresponding to the following were observed: ES(+) = 647,
20 ES(-)=645. Example 54 was also characterized by high resolution mass spectrometry
where signals corresponding to the following were observed: m/e calculated for

CisHagF»07 646.274211; found compatible with (M+Na)'" = 669.2637.

Example 55
25 4-[3-{6-(3,5-Bis-benzo{1,3]dioxol-5-yI-phenoxy}-hexyl]-2-(2-carboxy-ethyl)-
phenoxy]-butyric acid

Example 55 was prepared in a simnilar manner as that described for Example 54, The
symmetric bis-arylation product 3,5-bis-benzo[1,3]dioxol-5-yi-phenol obtained from

30 Step one in which 3,5-dibromophenol was reacted with benzo[1,3]dioxol-5-yl-boronic
acid. This symmetric 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)-phenoxyl-butyric acid. ES(+)-HRMS m/e calculated for C39H40010
(M+Na)'" 691.2513, found 691.2513.

35



| nsepar abl e m xture Toluene (400 rrilL) and water (20 nL) were added to a

m xture of 3-,5-di bronophenol (5.088 g, 19.85 mmol), phenyl boronic acid
(2.42 g, 1938520098l and pot assi um carbonate (5.48 g, 3&@1,2@5@%‘)5]1 n a round
bottom flask. This was followed by addltlon of 5 1.149 g of

tetraki s(tri phenyl phosphi ne) pal | adi unm( 0) 84nder a at nosphere of nitrogen.
This mxture was stirred at heated O\iernl gﬁh&tj6 at 90C. At this tinme, HO (2 N
aq) was added to the reaction mi xt ur e H = -2 and the subsequent two
phases were Séﬁh—(ibced)'OXjZ-h@vb:(fft[é{é&@dpﬁa@iﬁlemi@hbﬁml bckyHipdenvas hbdtytibr ee
time with ethyl acetate. The conbi ned ofgani c phases were dried with MySO4,
filtered and washed with ethyl 10 acetate. The filtrate was concentrated in

vacuo to provide an orange oil. Analysis of the oil by LU M indicated a
m xture of degifes i @AUEdared LA it 1‘1‘15%5&%& et &@le@@%r @kén;ﬂ@%yfhccoupl i ng
product The m xture was carried on_to the next ar boroni'c acid coupling

step 2. 15 St &pupbichapattionpregucsl. éﬂﬁwh%%héﬁwvi blrphcno PhigisprhiFeBl e i xt ure

A reaction viglp W@egzn%ﬁihg@ddlwohbpf:&h@lrv&de RACIRBLEN kAdpheD3-Libobhic alae TRkar ting
mat eri al contained.in ad |t|on to 5-bronp- b|£hen yl - 3-ol 1,1';

3", 1"] t er phenPIELGS-afy tl%@"%‘?ﬂ”ﬁﬁ?@&"dtaﬁ%oﬁ PHE B P Rb? B Pidhy | - 3- 0l was

gretsﬁnt IR 0. iﬁﬁanliﬂﬁ)i() qwntﬂ Ca/rbox'&ctﬁtﬁmLﬂéZ(G SrdixhibiiRn Bas-pRehd ed- hexyg] hate (342
et hoxyphenyl.bor onic aci d po SI um phosphat e

ooy and 50 TP B PAER S PRGOS oY BRTRRB5: B r by o i xt un e

was _added 8 mipecfortcolywdne sgnas Qorrdspcmﬂmg\mathe follAwdw@mrmlﬁﬂg@i gb@pensi on was

obt ai ned and dEggF* Ig@xa& wasa 0 raglelt cﬂ%}( hgﬂ r&EsPl (%;[Zrln%g \évas

al l owed to co0 0ro enpera ure and stirre At this
tinme, the m xshgeieomeay “él@nedlghale@br@spdaslmamht: fodinw ol v@rd\nbhmedt m/qu -2. The

product was e&lc{u@a‘%édefgrtnlg Q&Y. By} 1 A]EL; f’i‘#@ﬁ%&nﬁﬁ 1c’118th o ed \Mth I8 i ned

organi ¢ phases were drie th MysO4, tere |
acetate. ThHe filtrate was concentrated in vacuo to provide an brown oil.
The - 89 - crude product was purifi ggapicel utm chromat ography el ated with

a gradi ent of
4-{2-(2-Carbexy-ethyl)-3-[6-(4"'-dimethylamino-3-fluore-[1,1';3',1"|terphenyl-5'-

vloxy)-hexyl}-phenoxy}-butyric acid

20 Step 1 Preparation of 5-bromo-4'-dimethylamino-biphenyl-3-ol

\N/

8r O
Br i Q O
Br 6]

Toluene (40 ml.) and water (8 ml) were added fo & mixture of 3-, 5-dibromopheno!l
(2.002 g, 7.94 mmol), 4-(N-,N-dimethylamino )phenylboronic acid (1.308 g, 7.94 mmol)
and potassiom carbonate (2.232 g, 15.88 mmol) in a round bottom flagk. At that time,

25 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, HCI (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 MgSQq,

30 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



di chl oronet hane / hexane (2:8) to 100% di chl or onet hane. The

3-5-di phenyl phenol product from Step 1 was eluted first; the desired

3- et hoxy- [ 1wl jodslezdbber phenyl-51-01 was el uted next (68ciBpobbioe@iimol).
Thi s product was characterized by LC M5 where 5 (MtH + = 291. Step 3
Preparati on of 4- {2 (2-carboxy- et hyl ) - 31682 (3-et hoxyll 11;

3',1"]terphen | ox ex nox i

3- Et hoxy-[ 1, 1%0%01'0?3 &t X%uthi % e, FI ?zega/(b: ire %%rdgmath¥lam§?ep 3 of
Exanpl e 57 toblpf[Bnyﬁ-bbidvafobEme&-lPLC puri f| cation
4-{2-(2-carboxy-ethyl)-3-[6-(3-ethoxy- [1, |';3",

| Iterphenyl-5' -yl oxy%’ hexyl | - phenoxyl -butyric acid. Exanple 67 was

char act eri zedStp 2| ow ?ee%féﬂlmqférﬁﬁ%@sbi‘gl’g\i@éﬁilmﬂﬁyﬂmp1@11%11393’1@?@% hexyl]-
correspondisng; @cgrgﬁy_cggyb%%r@gymg}ewgp@er ved: ES(+) 624+Na, ES(-)= 623.
Exanpl e 67 was al so characteriZed by hl/gh resol uti on mass spectronetry
where signals corresponding to the 1570l | owi ng were observed: nie

cal cul ated for C3911446¢ 624. 308705; wnd conpatible with (MNa) 1l =

647. 2980. t anpl e 68

4-13-[6-(5-Benzol |, 31 ol - 5-yl - bi phepyl - 3-yl oxy) -
| )- 20phenoxyl -butyric ci
443. 46- (5- Benzo[ 1, 3] d| ;
) - phenoxyl -butyric 2 was prepared as in a siml manneYy as that
descri bed for Exanple 67 except that benzo[ 1, 3]di 0X -5 yl -boronic acid
was substituted for 3- 25 et hoxyphenyl boronic acid Pn step 2. Exanple 68
was char act er inzgdutthboltowviaésoltast vdth | fasg (@mnmh)refi onwhe‘k‘e signal s

d 1- 14008,
624 2759 1 oot il AR R g&gﬁ@%ﬁﬂ@ SRR o ave &
purity of 84%thauExbanyl-ehBdplpng:] maqybwyylee@tmbgtamn(@rbnwewﬂ@(
31, 1"l t er pheny ks Blib %X rdl%)ﬂ%bm&b&@.%}é&m@w Ydde& mg Hixtire W6k Heafelpal

3- et hyl phenyl boroni ¢ acid was substituted foor 3-fl uorophenyl boronic acid
in step 3. ExapigtePlasHBHarubssof Qvedeaﬁvomawweémmmwﬁrﬁéeé thgpect romet ry
wher e si gnal seeaitloasp2edi- ékﬁ:rﬁr@erh@&atfeoht Dtk ma}fqbsﬂwﬁq Wadbadded= 594,

ES(-)= 593. Ie 69, havi n ecte ss .of 59 298 was al so
char act erlzedd‘g)} C@tﬂo’i‘@é’ﬁ‘ﬂrﬁt ‘%atsgge(gﬂw Ly éﬁ@‘ﬁ&l“%‘

cor r espondi ngwhydituted uﬁﬁhhlfdﬁ&tﬂaﬁtgacwﬁﬁﬁﬂ vﬁbs:em \Ed unt@@mpam bhﬁch\fe‘tfel’cl. (rNa) 1 =
617. 2875. anpl e Z0 : o
4 (20 2. Car BoxUETRGIY 25 RUEISYPTH W BRLEHIAL - |, chmbined orsanic phases
3", 1"] t er phenytre 8tiyd ‘mxlyl)&g%@ Higxypd dndpheshabyith dbutl yectate. e diltdre was
{2 (2 Car boxy 4 { r t(?

] Cer phenccl%&%%]dt)c? §n 155 (Ho )P¥(1v cﬂe%ﬁof? g@% ,?%%5 l}"llgi%mgeéme late waspusgdp Doed as in
a simlar manméseqast Sthiaﬁtwms‘cfrml@edwf@atlﬁxanpl e 67, except that
4-trifluoromet hoxyphenyl boronic acid was substituted for 3- is
et hoxyphenyl boronic acid in \Mg 2. Exanple 70 was characterized by tow
resol ut i on2%ma8¥P dpecPrepptiqnof r(&%fbgﬁw@yl&"ér p&8 pnehvigmine-3tierd-ol | owi ng
were observed;, 1E§§]1~|-})m@e§§145u§1%Ky)ﬁgg{yg_pheng,@?}ﬁbu@f@rmhe 70 was al so
characterized bx resol Ution nass spectronetry where signals
correspondi ng to¥ the foll ow ng were observed: nfe calculated for
C38E139E307 6644789 found conpatible with w Na)v = 687. 2536.

exyl | -2- (2-carboxy-ethy

~¢2- car boxy- et hy1

In a reaction vessel charged with 4 mL of toluene and I mL of water, was added 45 mg
(0.072 mmol) of 4-[3-[6-(5-bromo-4'-dimethylamino-biphenyl-3-yloxy)-hexyl}-2-(2-
25 carboxy-ethyl)-phenoxy}-butyric acid, 3-fluorophenylboronic acid (20 mg, 0.144 mmol),



20 Exanple 71 4-{2-(2-Carboxy-ethyl)-346-(3-chloro-4-fluoro-[1,1";
3',1" ]terphenyl-5cyl oxy)- hexyll-phenoxyl-butyric acid 25 4-

{2- (2- Car boxys shdishdz 3- [ 6- (3-chl oro-4-fluoro-[1,1"; 31, dermpreesigeost

| t er phenyl-5' -yl oxy) - hexylk phenoxyl -butyric acid was prepared as in a
simlar manner as that described for Exanpfe 67, except that

3-chloro-4-flu | bor.oni cid Ztu d for

ethoxyphenylbgﬁ &’ PRPSPIRS @%g Oﬁgfﬁﬁ?g % s mEW?F%%P%???%d by | ow
resol ution naasmsﬁeebfmnagmynmheﬁeg&f@ndhﬁuqﬁmnﬁﬁpqﬂdwﬂg&ﬁnmﬂﬁﬁmﬁoIIomnng
were ob SEr Ved' (T-l-})i mlxtu%e Qst %rrl\@and%(s 'hgat _dtoQ%r h@%@m eAt 11]1'15 Wt%g a%d?s%
characterlzed % Fesol Ut1 On MAsSS Sp lnﬁ

cor r espondi ngoft@ at1¢{1®t brolCad. rmgiitwmd@hafbwtlmdf the %H@btbrg@cat'@dhﬁf I@tiction

C371- 138C1E06,, 4 -91 -
Exanpl e 72 4- 15- %%a{&%gdxzﬁ gtwh% ‘3% “16- ?éz egﬁn E&OQ%IM D was T3 Ritd:

31, 1"i t er phenyih 8hylppasty) Theeppibined pigamexizbestyersdricd “atbﬂ\ég®44ﬁlfe@ a0 - Car bo
xy-ethyl)-3-[ fadés mlh(é{h‘?l‘ ackthic] Th3filtrkletk BRREY AR 7 ¥dfo Wp)ro AYbkp heno

xyl fbutyric acid was ared as in a simlar manner as that described for
Exanpl e 67, e}t’@éwatm&tic b}éﬁ?tﬁf%ﬁéﬁ’%ﬁ%?f@ﬁtd%%ewgﬁwaéu%tﬁa@tltﬂ@éi’éfasfor

3-et hoxxéphenytﬁaﬁa@ﬂ%eq bquvdretautsdne@qquétéﬂmnp%mfelch?tlb 0t rdayontin @tlhé[]ed f
conpound was aracteri i SS Cal cul at e or
C37H39C106%Y 6%@0‘?&%3’“0 Yﬁd F%@r?\ﬁw%& I\%asEtS&gt SaP s F’r%()’"ﬂfﬁs% sanpl e

havi ng a puri t}m'aeﬁccrt%%/ highaep lueior Bxctss Spccttometry where signals corresponding to the

3| 12bfjt2yrcfi£bg§)¥1%et h 1)c o%servc§15mﬂz ca cula e o7 C37H3&100 %8{%430%8 yﬁ!.)un)éyg)mpa%)é}él | - phenox
(2-(2- CarboxyweMHVF$®3466£E%ﬁﬂlnoI|n 5-yl - bi pheny1- 3-yl oxy) - hexyl | - phenoxy}
- butyric acid was prepared as in a simlar nmanner as that described for
Exanpl e 67, except that 5-quinolinylboronic acid was substituted for

3- et hoxyph#&nyl boronic acid in step 2.EsBwalpi8e 73 was characterized by |ow
resol utl on MSESRCGLHRELRY WIS ShANRNMIADIGREATRINS! PHolfellS
foll owi ng were obgérve&gﬁ Sy)@q ¢ gk ' ﬁgx ﬂa? wﬁg
characterized by high resolutW@%Dﬁﬁ@@ @@WP@#@FKW£Where si gnal s
corresponding to the followi ng were observed: 'rile cal culated for

(401- 14106 637 {2%23 (%gr ox;-t%ltjy d3 %60(4 %1methy?dmvgu;[ 9 ngem-yﬂg' 113‘_1 “}%gr%hc%%OSB—yloxy)

al so

20 hexyl]-phenoxy}-butyric acid was prepared as in a similar manner as that described for
Example 57, except that 3-methylphenylboronic acid was substituted for 3-
fluorophenylboronic acid in step 3. Example 58 was characterized by low resolution
mass spectrometry where signals corresponding to the following were observed: ES(+) =
638, ES(-) = 636. Example 58 was also characterized by high resolution mass

25 spectromeiry where signals corresponding to the following were observed: m/e
calculated for CyHaNOs 637.340339; found compatible with (M+H)'™ = 638.3472.

Example 59
4-{2-(2-Carboxy-ethyl)-3-[6-(4''-dimethylamino-3-ethexy-[1,1';3"',1"|terphenyl-5'-
30 vloxy)-hexyl]-phenoxy}-batyric acid
4-{2-(2-Carboxy-ethyl)-3-[6~(4"-dimethylamino-3-ethoxy-[ 1,1%3", 1"jterphenyl-5'-yiloxy)-
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-
tluorophenylboronic acid in step 3. Example 59 was characterized by low resolution

35 mass spectrometry where signals corresponding to the following were observed: ES(+) =



25Exampl e 74
4-(2-(2-Carboxy-ethyl)-3-{645-(1-nethyl-111.-indol-5-yl)-bi phenyl-3-yl oxyl -

hexyl | - pher@xyoho@udoyric acid 4-(2-(2- Carboxy- et hyl) - 3pct/EP2008/060511
(645-(1-nethy1-1FL|ndol-5-y1)-b|pheny1-3-§loxy]-hexylI - 30
phenoxy)-butyric acid was prepared as in% sinilar manner as that described

for Exanple 6 ept t S5:(L-nmethyl-1Hi.ndal e)-boroni c _acid was
substt tuted £ o1 PEERIeky e o i P R M 7 a s
char act er i zedspsytrdnmivy méisIsighile rormmsmdmp ecthe Gietvimg weherbsersédgmad s

cor 1 e5pondi g i Ol ONODEsMES-ORIR el ESIn 6371 ES(erd 53,7632

Exanpl e 74, having an expected mass 0

characterized by high resolution mass spectronetry where signals
correspondisng to the followi ng were obsgpwegh Conpatible with (MeNa) 1+ =
656. 2985. Exanple 75 54-{2-(2-Carboxy-ethyl)-346-(3-fluoro-11,1";

3", 1, "] t er phefyZ(BCathagygiyhekipr-dippidnamno-humpiogy-Hei'@' 1 "' terpheny:-5'

4-12- (2- Car boxy- et hyl ) - 346- ( 3iaddybLaeR1] Phendxy}-butyric acid )

3', 11t er phenyl-51-yl oxy) - hexyl | - phenoxyl- butyric acid was prepared as in a
simlar manner as that described for Exanple 67, except 10 that

3- f | uor ophenyltlyprpaboact e ss-Sudisikihl lindd -4 fetidx e HDRYPhenydabios'oni ¢ aci d

in step 2. EX l.e 7 s characterized by l.ow.resolution mass spectronetry
where.oi gnf s BbpPedTENETwg T BHOTHET SR wing Ml B PR B DS b,
ES(-) = 632. &saipl dorFambladi.ngcanthendapchegypimsboohic633 v309038utetis al so
characterized 1.0, | ut:k an. Y Lan .
cor r espond ng" T S ERE T BB ik L OH SR SR MR OBy 1 =
656. 2985. Exampisepergodetry whetosi@aisirogspendmg th {8-HBwing were obroxgd ISR-hyl - [ E
1230, Mlter pRemEk S=¥h 0Pk 1 Vs sk BERR e RUEM & 1R6h thagD

15 spectrometry where signals corresponding to the following were observed: m/e

calculated for CaoH47NO; 653.335254; found compatible with (M+H)Y'" = 654.3426.

Example 61
4-{2-(2-Carboxy-ethyl)-3-[6-(4'"-chloro-4-dimethylamino-{1,1";3",1"[terphenyl-5'-
20 vioxy)-hexyl]-phenoxy}-butyric acid

4-{2-(2-Carboxy-ethyl)-3-[6-(4"-chloro-4-dimethylamino-{1,1'3, 1"|terphenyi-3"-yiloxy)-
hexyl}-phenoxy}-butyric acid was prepared as in a similar manner as that described for
Example 57, except that 4-chlorophenylboronic acid was substituted for 3-

25 fluorophenylboronic acid in step 3. Example 61 was characterized by low resolution
mass spectrometry where signals corresponding to the following were observed: ES(+) =
658, ES(-)=656. Example 61 was also characterized by high resolution mass
spectrometry where signals corresponding to the following were observed: m/e
calculated for CagHasCINOg 657.285717; found compatible with (M+H)' ™= 658.2936.

30

Example 62
4-[3-[6-(5-Benzo[1,3]dioxol-5-yi-4'-dimethylamino-biphenyl-3-yloxy)-hexyl}-2-(2-
carboxy-ethyl)-phenoxyl-butyric acid



4- (2-(2-Carboxy-ethyl)-346-(4"-met hoxy-3-nethyl141,1';31, 1
| t er phenyl-51-yl o xy)- hexyl|-phenoxy} -butyric acid was synthesized in a

manner si m hag 2doodeanpl e 67 except that in Step |, 4- get/bhexyabeny! boroni c
acid was used as the first boronic acid %gupling reagent. In Step 2,

3- et hyl phenyl boroni ¢ acid was used as tHe second boronic acid 25 coupling

reagent. Coup),i i r as
desgrlbed fOPhEiE#%ﬁB%gﬁlQgﬁmgf%yﬁ{%gﬁﬁhggﬁ '§§H¥§%§%$Xﬁﬂ%égﬁ?ﬂg conmpound
was char act er izadyisthyDGhiBxyForyricheidevepecpad! mes 8 sigfilabRmn8O87056, 647. 42
(MFNa) k- was Ogé%b%g%r R }%19 @mgye?gth!ﬁ%nz%?ﬁ%m&&éhﬁl{)%ro@ncw&dl&ax of 100%

Exanpl e 76 was characteri ow resolution nmass spectronetry where
S|gnals corre@ﬁ&ﬁﬁﬁ%&fﬁémP%@mﬁwﬁﬁﬁpwéwﬁﬁgmﬁk?ékﬁﬁﬁ@ﬁ%@@“mES@@Pmé5624+Na

ES(-) = 623. BxamRhkiod ﬁmymcc%&@m@mgra%ﬁ@ c%?rgspgﬁ(duﬂ% Ghind BER)HE WOk nMass

spectronetry wher e S|8§als corresg nding to_thé ow ng were_ observed:

m ¢ cal cul at e?PsEErd: 30D 74487 EBRYT S8 FoFIPIE §aas %Wa&&i:tsm@ W 0I8h ( MeNa) 1+ =

24Z22?;7ta x[kﬁﬁ&ﬁhﬁ%ﬁéﬁé&%E&E?&Q&%@@ﬁﬂﬁ&ﬁmmcﬁ@mguﬁﬁ@?ﬁb@mé&@m
-(2-(2-Carbo y nme 1. -

311 er phenbeet WA skt e g @ﬁg@ﬁﬁ%@ hpdeafanfg v (i -

4-12-(2- Car bogsg. 3t hyl ) - 346- (4- quoro 4" - met hoxy-3-nethyl-[1,1";31, 1
"]terphenyl-5'- yloxy)-hexyll-phenoxy}-butyric acid was synthesized in a

manner simlar to Exanple 67 except that in Step 1, 4-nethoxyphenyl boronic
acid was used as the first boronic adixmpbagd i ng reagent In Step 2,

211 vor o-3- et hy| phemy|DOLANLE,AEH & 11RBalFSdy 2Bl ARREANARLON © acid

coupl i ng reagent. Couplin pheno s conducted in a 10
manner as descri bed fﬂsl'Ethml‘Eheﬁyl;S'S’ﬂ@p) BeXVHJpxhnnqm}~bﬁiyaatamdn by HPLC, the
conpound was characterized by LC-MS. For the expected mass of 642 299283,
665. 40 (MtNaF was observed; the conpound was shown to have a puri of

100% Exanfil e17-Grkarbenagtad- &g (z‘*e@ﬂqsgr‘ﬁ dictearing 1-8rerprhb s BSbétéIﬁﬂlﬂ Btry

wher e SIgnal S5'GARR By Obldtiie: ool bR grewlaa@bmwﬁ@ber&%ﬁ) = 643,
ES(-) 641. Eﬁg&é gﬁ?@%ﬁ %?sohgharactgﬁﬁzed 15 gh resol ution nass

spectronetry firerted w&%&m@ﬁéaﬁ$§@b@ﬁa%ﬂ@”?éfkﬁgmh%w BWFﬁdeé?% obser ved:

rrile cal cul atuwekitlited fc3 FHdddphohy Béddnk 392 &3sted DU AL OOERE dsthgrambridd GMHNa) H =
665. 2886. Exa

204-{ 2- ( 2- Car ﬁ%ﬁm@?m [PSSSERCUPTCRY B SigualsseipRydipg tofhs following were
31, 1" | t er phenybseskdy [ESky) = 6 e Eyd rhplpfenavaydo chartorerized mchigh resolution mass

spectrometry where signals corresponding to the following were observed: m/e
calculated for C3oHaCIFNOg 675.276293; found compatible with (M+H) "= 676.2833.

Example 64
25 4-{2-(2-Carboxy-ethyl)-3-[6-(2-chloro-4"'-dimethylamino-{1,1';3", 1" [{terphenyl-5'-
vlexy)-hexyl}-phenoxy}-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

30 Example 57, except that 2-chlorophenylboronic acid was substituted for 3-
fluorophenyiboronic 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

35 calculated for CioHaCl NOg 657.285717, found compatible with (MﬁwH)l+ = 658.2930.



4- {2-(2-Carboxy-ethyl)-346-(2-fluoro-4"-nethoxy-[1,1";

31, 1"] terphenyl -51-yl oxy) - hexyl ] - phenoxyl -butyric acid was synthesized in
a manner si Ry gobReEXanpl e 67 except that in 25 Step permpropswsostt

4- met hoxyphenyl boroni ¢ acid was used as the first boronic acid coupling
reagent. In Step 2, 2-fluorophenyl bor oni‘¢’acid was used as the second
boroni c acid coupling reagent. Coupling of the bis-aryl phenol was conducted
in a manner as described for Exanple 57, Step 3. Upon purification by HPLC,
t he conpound was characterized by LC-IM8mpkoéS t he expected nass of

628. 283633, 651. 40 +INa ) AT T TR yas.shown to have a
purity of 100% Exanyga(?@%sé%gﬂg?i%?er‘?ltz}lgggfgayﬁﬁgqu}rﬁeggoo u {L@E mass
spectronetry where si galdi3sl'dtsrplenpbiidiory)-hexyilinkefwly}-bwiyng 2aoidr e obser ved:
ES(+) = 628+Na+H20. Exanple 78 was al so characterized by high resolution
mass spectronetry where signals corresponding to the follow ng were
observed: n e4&&1@1@?@?@6@%8}3-@@i—dm@w&@%f@ ap3methydhd “Edmsatenie with
(M1 NV- = 65152132)-hexyBShenoXaBR@ sbR was prepared as in a similar manner as that
4-42-(2-Car bo;%/- et ﬁyll),- - 16- i4" - met hoxy- 4- él‘l fl gp%rﬁerret_hoxy-, 1, 11,

3', Pl t er phenyfi&cmbedygrdigymifd W%@h@ﬁfo&%@% TR il bpraggacid was

12- ( 2- Car boxy sudktityted 034 GhibdphdiRIbbi@X i adid tid itéd 31 OrmuIBlRtoeyiod By HEL.C, the

3',1"]terphenyl-5 - vylo - hexyl | = oxyl. -butyric acid synt hesi zed in
a manner si’mi FAPHY é%%ﬁ%%§m§$xh&%§§§§tﬁéﬁhﬁ9@’ E@ﬁmT?CMQﬂﬁggﬁﬁ

4- et hoxy phenghBaEoRi 665api%l6 ke (Wead)' asat dueccleld fistthibompit lavag i guteupl | ng
reagent. In S 2, 4-trifluoronethoxy-phenyl boronic acid was used as the
second boroni ¢ acid coupling reagent. Coupling of the bis-aryl phenol was
conducted in a to manner as described for Exanple 57, Step 3. Upon
purification by HPLC, the conpound WQ%E' acterized by LG M. For the
expected mass of 694. 275354, 693.47 ( + was observed; the conpound was
shown to héve & {pé#-Caybogy-ethghdh[6ft' dpneshyigming2-Beap-dbl '6¥ il ZBerphenyi-6
resolution mass spectronetry WhgH.Gesi hex e PuieaRefdi ng to the foll ow ng
wer e observed: ES(+) = 694-t-'Na, ES(J%B% 6§§9;é§anppé 79 was al so 15
characterized by high resolution nmass spectronetry where signals

cor r espondi ng41{0-(bluertho)-tipwi- ngs-neanabsanued:fubloe 1 aad eyleathes 1 50¥0 539HA1F308
694. 275354; fgunglﬁo a%hble with (MNa) Il = 717. 2652 Eﬁaggle %Q 20
4-{2-(2- Car boXyEt g,r@y %W(sz‘-‘:fdi% PEEPAEY B RO A8 ARCHIA Y, scribed for

3", 1" 1t er plengkaniple 5% koxyt)thd @ xXyubiophan husiohiclhuidyas subaiindd br 3-
{2-(2-Carboxyxet hyl ) -.346-.(4-f| uor g-4' 1- hoxy-3-met hyl -[ 1, 1' - .

0 Car phong Ryl SRR e adnlTpb B Vs et g i mamsed i n a
manner si m | aspetioriEtamples s@nal? Boresspeding tdtét fallowStgeprdgbserved: ES(+) = 642,

4- met hoxyphen i ' ] I.rst . oni i ling
feagent T SEERTeR 00Tt A, kifukiiibe BAURRELIRLE SGR4E' 1O
second bor oni eorgspaidwe tpihe fdowagent obs@rup i nglcofatet iy GPE44F YOphenol was

conducted b g4 TRRBES. fAS4 AGSGEbIP ST Ok HFXanple257, Step 3. Upon
purification by HPLC, the conpound was characterized by LC-Ms. For the

expect ed mass of 642.299283, 665.40 (MtNa)
Example 67

4-{2-(2-Carboxy-ethyl)-3-{6-(3-ethoxy-|1,1';3",1"[terphenyi-5'-yioxy)-hexyl]-
phenoxy}-butyric acid
30

Step 1 Preparation of 5-bromo-biphenyl-3-oi



30 was observed; the conmpound was shown to have a purity of 100% Exanple
80 was characterized by | ow resol ution nmass spectronetry where signals
correspondi Rgp b@odla@af ol | ow ng were observed: ES(+) = 64Brrilosdsic 641.
Exanpl e 80 was al so characterized by high_ resolution nass spectronetry
where signals corresponding to the folloﬁﬁng wer e observed: nfe cal cul ated
for C39H43F07 642.299283; found conpatible with (Mt
95 - Exanple 81 Br

4-{2-(2-Carboxy-ethyl)-3-[6-(4"-net @ tri
3',1"]terphenyl S- yl ox hexy+Epheno - butyr
(2 (2- Car boxy-ethyl) 4" - met hoxy-2J-trifl uets X
cl"lterphenyl-5'- onxy) hexyl | - phenoXy} - butl Jc acid synt hesi zed in a
manner simlar to Exanple 67 except that in Step 1, 4-nethoxyphenyl boronic
acid was used as the first boronic acid colirftig~teagent. In Step 2,

2- met hoxy- 4- f Qe mmﬂ%tcpﬁ@wg vsyé@esadlel&?tg a%tm%fiﬂs_aﬁ%wh&@rom c acid
coupl i ng reagent | i'ng, of bi s-ar eno was_conducted in a manner

as descri bed fo{?‘gg@x ramghy, pheggydgronic aoild 4 Er PHEEPP D PRARPEIIE,  t he
conpound was efiRjnaeteas 2.89. 7aymdl CmMBoutddottérh @laex PRGhed fi1RSed Bf adiftBn380439,

701.39 (M+Na)' n wn to urity of
1005 exanp o 415 el OB Rioar PR B PRD sFie gt CpleBibne: 'y

wher e S|gnalsTmsnme&p@mdmm@dhdmmheo&ﬁngnhtQMCngxmﬁﬂempﬁﬁéﬁM@d@xES(+) = 678,
ES(-) = 677. le 81 har Lz wre ution SsS
spectronetry &%@?g”g?ﬁﬁﬁP H%%WF&S dndi fg¥ﬁﬂﬁﬁg&ﬁwW?8“)ﬂm“ﬁg}§ observed:
ES(+) = 678+NsepaES(-the aquéiiz phdsx mwaaid Mwaaﬂmmhrcdnmawtﬂemzledetﬁy hi gh

resol ution ma - | | owi ng
wer e observed%an%%%ﬁ%{fpgﬂﬂ%lE & Ewg%gggﬁﬁ%%ggg%%gﬁggn%gggw%gd% a%ﬁ atible
with (MrNa)? La@ies Tho filtpgoees cicarisitesl i@ pacuo to provide an orange oil. Analysis of the

4-{2- (2- Car boxy I%FL@%JIQ mélcéltccﬁa ﬁl’fjx wd b%ﬁ&d‘br&ﬁ%th Qﬁmé thatbrkal and the bis- phenyl

3, 1"1terphenyl - eno yric acid 25 4-

{ 2- (2- Car boxy @ HY4 9?9@4; Y*&'mqﬁp@d&‘déﬂ@rﬂﬁéww%e oAt arylhaiop e roupling ptep xy) -
pheno xy} -butyric acid was synthesized in a manner simlar to Exanple 67
except that in Step 1, 4-fluorophenyl boronic acid was used as the first
boronic acid coupling reagent. In Step 2, 2-trifluoronethyl phenyl boronic
aci d was ugedsap 2t he pspaarich dTaronigphamild-ol

SN SIS

inseparabis mixture

A reaction vial was charged with starting material (0.17 g). The starting material
contained in addition to 5-bromo-biphenyl-3-ol, {1,133",1"Jterphenyl-5'-ol. It was
estimated that the 5-bromo-biphenyi-3-ol was present in 0.68 mmol quantity. To this

20 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 cooi to
room temperature and stirred for another 2 days, At this time, the mixture was acidified

25 by addition of 2 M HCl to pH = ~2. The product was extracted into ethyl acetate (2 x 5
mL EtQAc). The combined organic phases were dried with MgSQOy, filtered and washed

with ethyl acetate. The filtrate was concentrated in vacuo to provide an brown oil. The



30 coupling reagent. Coupling of the bis-aryl phenol was conducted in a
manner as descri bed for Exanple 57, Step 3. Upon purification by HPLC, the

conmpound wasyshad@Gleeri zed by LC-MS. For the expected passpadsobnd 283633,
651.41 (MtNa)- was observed; the conmpound was shown to have a purity of

100% Exanple 82 was characterized by Id resol uti on nmass spectronetry
where signals T i t ES(+) = 646,
ES(-) = 645. E&%ﬂ%ﬁ%ggggﬂggﬁ%ﬁgfgc rlze (%§%99e%%5%mﬁ9%ﬁﬂm utlon nmass
spectrometry dsihlémemsihgtwdlhsxa@@ (X Bdp bt dighloromethens dhd bwdrpgcwyézh@ncﬂbser ved:
ES(+) = 628+'\Ergd1§§(°ro&1 STepd % e%rﬁﬂte{hg‘g@q}Q@S @tlh !]E,lﬁ qﬁﬁt ?;{Hcﬁﬁq QMW.IE' gh

resol ution spectro where signals corr spon In ol'l owi ng

wer e obser vedelutgd aexg fi0cud, Qtzéémf%} fracrerint o ailcy it et vl 8@Mﬁ1ﬂh%®npatl bl e
with (MeNa)sl +npi ) 6913 2734. Exanpl e 83

4-12- (2- Car boxy- et hyl)-3-[6-(5cfluoro-2'-nethoxy-5-thi ophen-3-yl -bi phenyl-3
- yloxy)-hexyl | -phenoxyl -butyric acid 10 4-

{2-(2-Car bOXYSt%ﬁBIY’&)JaI@ﬁ&r({fEJ{‘Zf(EJé% 2:thyMRI-T0YetRnd i OpheNedhatyt-bi pheny 1- 3-y

| oxy)- hexyl | - ric .aci.d was syntheS|zed in a manner simlar to
Exanpl e 67 ex gﬁﬁq?ﬁ%iﬁFﬁ>§¥§bW¥ca% i ophen-3-yl boronic acid was used as the

first boroni c3-&tody-CoUPL I"Ngpheaigent wab fba&éda&c&dmg to Step 3 of Example 37 to

2- met hoxy- 4 fl.uqr Vi second 15 boronic acid
coupl i ng” r Eagent. gggﬁﬁﬁﬁﬁﬂﬁg?m? (? éﬁﬂ% '§£§m¥%hducted in a manner
as descri bed ﬂ@r3axhwpmmyﬁﬂy%8@dpxg}ph@on%ﬁmﬂntmd&tEbmnﬁyéﬂﬁmc t he

conpound was ghala rclg(%/i e R ¢ & uﬁﬁr‘%\/\%&%@ ﬂ?e\%/@onﬁfn%gofﬁ% 240055

657. 38 ( MtNa) mas 0 se?ved he conp
100% Exanpl efodawing svertnbsartie Sz bd 6%*%0\58(@'56%@@@%9%@ peet r omet ry

wher e si gnal Sclfépdlb{eﬁ% %g‘ﬁgesroﬁltﬁnhﬁlaggpécglnlngtw @Qer(‘!‘@ér@ds%@ﬁ@gpgﬁgng Falt) = 634,

ES(-) = 633. Exanple 83 was characteri zed 6£ ow resol ution mass
t

spect r omet Ky ey we sickrbrd vedo fcecalsBlagh iy GdlePred 2 8P 8w fypdrereatBiser ved:
ES(+) 634+Ngith ERf+Na)= =688.20kxanpl e 83 was al so characterized by high
resolutlon mass spectronetry where signals corresponding to the foll ow ng
were observed: nie cal culated for C36H39F07 S 634. 240055; found conpati bl e
with 25 (MrNa)1- = 657.2293. Exanpl e 8dmple 68

S e el P b s 2 (2

phenoxy]-butyric acid

4-[3-[6-(5-Benzo[1,31dioxol-5-yl-biphenyl-3-yloxy)-hexyl}-2-(2-carboxy-ethyl)-
phenoxy]-butyric acid was prepared as in a similar manner as that described for Example
67, except that benzo[ 1,3]dioxol-5-yl-boronic acid was substituted for 3-

25 cthoxyphenylboronic acid in step 2. Example 68 was characterized by low resolution
mass spectrometry where signals corresponding to the following were observed:
calculated for CasHypOs, 624.2723; found 624.3 and 647.52 (M~+Na)'"; the compound

was shown to have a purity of 84%.

30 Example 69
4-{2-(2-Carboxy-ethy}-3-[6-(3-methyl-[1,1";3",1"{terpheny!-5'-yloxy)-hexyl]-
phenoxy}-butyric acid

4-{2-(2-Carboxy-ethyl)-3-[6-(3-methyi-[1,1%3",1"{terphenyl-5'-yloxy)-hexyl]-phenoxy}-

35 butyric acid was prepared as in a similar manner as that described for Example 67, except



30

44346- (5- Benzo[ 1, 3] di ox01-5-y1-4' - met hoxy- bi phenyl-3-yl oxy) - hexyl]-2-(2-car
boxyet hyl ) - phenexpgkbut yri ¢ aci d was synthesized i n a nafneFRoeioisi@r to
Exanpl e 67 except that in Step 1, benzo[& 31di oxo0l-5-yl -boronic acid was
used as the first boronic acid coupling %égent. In Step 2,

4-fl uoro-3-ne | : I i ¥ < : Qhic acid
Goupl i g T eaghL ﬂ%@ﬂg}ﬂ?ﬁ%@l’éﬁfﬁé*ﬂﬁ% e T A S AT
manner as destrEisevicfdrvaExbmpiaiz8ily Iy epoBtionpens spagkhitoarlicorsidiplsHPLC, t he
conpound was &)E‘x%%;ﬁﬁ&iﬁ% loz o Mo ERea L i PXBELURY ) BT Planfificso262885
for C39H4209, 6/77.45 {MtNa) 3+ was_ observed; the conpound was shown to have
a purity of 1loume agm%ql gagmt 594.29814, was also characterized by high resolution mass

4- [ 3- [ 6- ( 5sBegralomes) dinexQiknfis Yokredponfihsl QiR 158 1HB WerdibpheYCodpayibRXY) - hexyl
]-2-(2- carboxy-ethyl).-phenoxy].-butyric acid 4[ 34645-Benz [1, 3]dio
X01-5-y1-4' - f‘f"lﬁlbg i) rﬁetér]@/'ﬁgi/ﬁ' phenyl-3-yl o xy)-hexyl]-2-(2-

car boxy- et hyp- phenoxfrbutyric acid was synthesized in a nmanner simlar to
Exanpl e 67 except that in Step 1, ber]irz{{o[rﬁ% 37] di oxol-5-3/ 1-boronic acid was
used as the first boronic acid coupl it 5a3ent. In Step 2,

3- net hyl - 4- f | udrfegh€nybdxpredniDe3-peiddrifasronetddxasdi, i 2,18 paphehybSrdmyy- aci d
coupling reagent. Coupling of t i s-aryl phenol .was conducted in a nmanner
as descri b@d for Exanple 57, St%%y@pﬁfj%é%}_%%f]?fi%ﬁ?i on by HPLC, the
conpound 15 was characterized by LC-MS. For the expected nmass of

656. 278548, 679 4/ )+ Was:_obser sthd <€ 1S pgwﬂ _have a
purity of 100%@?2 %g%@%@l}ﬁ? @ﬁgﬁ?\éﬁgert?i ggl’gwg%ﬂggﬁﬁuf [ ﬁé’gs
spect ronet ry Hsere diigHarad gat rrersprdrid i imoartandr b thebgentiibag fos Evpandy ved:

ES(t) = 656Nag7, ERLpdihdt 488Buor&XARRNSheBRbNBSC Ali8 Qs hBlaGtLft 32d by high
resol uti on nass spectrometr erée signals corresponding to the 20

try wh h
fol | owi ng WWer EhepBsPyiBeronitLed datitid. dt-aurle dP veshartEosrddsao r8Euien f ound
conpatible w @Ebs(sgﬁétﬂrbxh@c_}yawhe?e 8410152682 pofdkatP R S®wing werdods3dbd: ES-Benzol E3]
o r be moy e TR PL B Phlrndle Hb SAVAS RNridad F R RSIHEDSALDY ! ) - Phenoxy
44346- ( 5- 13engeftibnRre induaelsipbaly dordipateifid thd fofive my lvede obkaxad) mexy 1] - 2- ( 2- car
boxyet hyl ) - pheno tyric.aci sy.nt hesi z in.a er_stmlar to
Exanpl e 67 ex T Fyetlé%%té{‘?ﬂrlﬁg %éggﬁm E%grsﬁzéoc‘ffl 1?‘5’]1%?1%1)?6” t-hS-(]g/EI%-Q%or o%?@ﬁga?’ Id was
used as th® first boronic acid 30 coupling reagent. In Step 2,
3- nmet hyl phenyl boroni ¢ acid was used aéﬁah&ge second boronic acid coupling
reagent. Coupling of the bis-aryl pheno s conducted in a manner as
described for Etahpl-€adipxy-sthap-336-(Hgblarqriflnénociadli;hl higrierd:S vhwey)e onpound
was characterized by !_C- IVS. Forhgxgg_pggmgt_ggyggggdof 638. 28797, 661. 46
(MtNa) | - was observed; the conpound "was Shown to have a purity of 100%
Exanpl e 86 was 35 characterized by | ow resol ution nass spectronetry where

signal s cofsr espondiR8oty0ethI83-{6-(3-chlore-4-fluoro-[1,143", 1 "terphenyl-5'-yloxy)-hexyl]-
phenoxy}-butyric acid was prepared as in a similar manner as that described for Example
67, except that 3-chioro-d-fluorophenylboronic acid was substituted for 3-
ethoxyphenylboronic acid in step 2. Example 71 was characterized by low resofution
mass spectrometry where signals corresponding to the following were observed: ES(+) =

30 632+Na, ES(-)=4631. Example 71 was also characterized by high resolution mass

spectrometry where signals corresponding to the following were observed: m/e
calculated for Ca7HzsCIFOs 632.234096; found compatible with (M+Na)'* = 655.2232.



- 98 - following were observed: ES(+) = 638+Na, ES(-) = 637. Exanple 86 was
al so characterized by high resolution mass spectronetry where signals
correspondi Ry too/d2la@: f ol | owi ng were observed: ail e cal sat/abedok@in C39H4208
638.28797; found conpatible with (MtNa)1l+ = 661.2775. 5 Exanple 87
4-[3-[6-(5-Benzo(1, 31di oxol -5-yl - 2'-f|uon bi phenyl - 3-yl oxy) - 11exyl | -2-(2-c
ar boxy- et hyl)-phenoxyl -butyric aC|d

4-1 3-[6-(5-Benzo[ 1, 3] di oxol -5-yl - oPo blphenyl 3-yl oxy) - hexylj-2-(2-ca
rboxyethyl)-phenbﬁmpdbubyn$%hﬂhﬁﬂﬁﬁhéﬂ@yﬁ1hé@ﬁfﬁdﬂhmnéSHEhnﬁﬁwsﬂh1Iar to
Exanpl e 67 except that in Step | pﬁg DutsriCadi@x01- 5-yl -boronic acid was
used as the first boronic acid cog InNg reagent. In Step 2,

2-f1 uoronet hyl phenyl boroni c acid was used as the second boronic acid

coupl i ng reagent.o- @%&lytémipsf F@-@echllb'r&flapl’id mﬁmhymmﬁpmgﬁﬁ ﬁﬁi:nbﬂr‘a 15

manner as descri bed. for e 57, Ste uriflcation HPLC t he
conpound was %EW&&?&%@%%@d‘i_lttar%@ﬂaﬁ%lf‘m%ﬁt B'éﬁl@’é frpfeemple %4’2‘0@262898

665. 46 ( MrNal thatvpgiRBSRAMEHonit head ﬁr@srmmadedwam -shEOWRhdnQILbAVR adid Mstég y  Of
100% Exanple 8

wher e si gnal s>c WF@?BE%%$% Yﬁ%téﬁg F%? &%%%%ﬁégéggﬁgg?@éﬁiggé%&%ngtgiz+hb,

ES(-) = 641. &Expeanml @as8 Zalnasedibs 0,20 Cthas @cias, icaed7 by+Ki)jhwas dsedted fhbon nass
spect r onet ere signal s corr nding to the followi ng were observed:

n e calcul&¥e msmnm&g%f %3%5%2898 found conpatible with (MrNa)l- =
665. 2524. Exanpl e 88 254- [2 (2- Car boxy- et hy0- 346- (4, 4"-di net hoxy-[1,1";
3', 1" terphenyl - 5cyl oxy) - hexyl | - phengx &%e tyrlc aC|d 4-
(2-(2-Carboxy-ethyl)-346- (4, 4"-di net hox i

3 ,1"]ter phenyFS%@-@%}?DOXM-@WUI-%We(ﬁwuwﬂhﬂﬁwﬂﬁmﬁm“ﬂcﬁ-ﬂomﬁles&s}hpﬂwsﬁ}ied in a
manner simlar to Exanpl e 67 except tfaglrid#ia30 Step 1,

4- met hoxyphenyl boroni ¢ acid was used as the first boronlc aci d coupling
reagent, akld the symetric coupling reagent Coupling of the bis-aryl phenol

was conduct ed4iR(ACHBORLShAS3- fkﬁ@%ﬁnﬁ%ﬂ-sfﬂllblpﬁéﬁ@'lrply%xg)zhex%%@erﬁxy yUpon
purification g%?HPL t he cogggund haracteri ze For the

Expect 60 mass HITeGAE SO BERIR 63N 83T AR e &B%We%f E’FW@NFégneﬁB?Phd was
shown to havetthat $Mﬁdlﬁiy1@<ﬁroii@@%i V\Exaﬂmﬁtﬁe@ﬁr Vathodphehdioaatielcidiedepy. | ow
resolution M2 Spi?ee’%twas arh enzeéie {) o rgsoﬁltlgn gnggsrsggc%gri}]}gtll }D %hc;[rg siénhd% - 99 -
20 corresponding fo the following were observed: ES(+) = 632, ES{-) = 630. Example 73
was also characterized by high resolution mass spectrometry where signals
corresponding to the following were observed: nv/e caleulated for CagHaiOg 631.293389;

found compatible with (M+H)" = 632.3003.

25 Example 74
4-(2-(2-Carboxy-ethyh-3-{6-[5-(1-methyl-1H-indol-5-y])-biphenyl-3-yioxy]-hexyl}-
phenoxy}-butyrie acid

4-(2-(2-Carboxy-ethyl)-3- {6-[ 5-(1-methyl- 1 H-indol-3-y1)-biphenyl-3-yloxy]-hexyl} -

30 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



foll ow ng were observed: ES(+) = 640+Na, ES(-)= 639. Exanple 88 was al so
characterized by high resolution nmass spectronetry where signals
correspondi Rgh $8od2la@; f Ol | oW ng were observed: ink cal cpd-ptedsfrsC39H4408
640. 30362; found conpatible with (MrNa)1l = 663.2928. 5 Exanple 89

44346- (4, 4"-Bi s-trinuoronet hoxy-[1,1"; -92-

f (1)’ }L 4'322[ E’Q?Z&@Q@%@@@H&ﬁ%?@x .H;l% 1)%1/5(5 [.%é_c,cﬁgi%’lc PVl I¥lads BRGNS By 1 ¢ acid
3', 11t er phenyfollgwing wereydpsdrexty CiepatBlecathlibi el hyd p5qI8hoxykbut yric acid was
synthesi zed in a manner simlar to Exanple 67 except that in Step 1,
4-trifluoronet hoxyphenyl boronic acid was used as the first boronic acid
coupling reagent, and the symetric doapiplentd product,

4, 4"-bis-tri fluofen t.@ﬂwfv-&ﬂyg)rsq&i(aﬁgiédrw,ggﬁgitaé;zleeﬂ%.;\amxﬁ%ﬂ;ped and

v

carried forward to Step 37 as descri un 15 Exanp . Upon purification
by HPLC, the conpound was char act Bh¢ugsy-yyiicadls. For the expected mass of
748. 247088, 747.52 (MH 1 was observed; the conmpound was shown to have a
purity of 100% erized by | ow resolutjion ma

spectronetry ﬁﬁ%%é%ggégﬁgédﬁgﬁ¥ég§%%§hHﬁyﬂ&“?ﬂ?nﬁﬁVV@%ﬁﬁﬁxﬁkW?n zzrved:
ES(+) = 748+Neutyr&Slcid)was prepdied BXia ARInelaBRam@Sasahs deHeddat BapREG 7 3kcdpk gh
resoluton rege 20, SCURIEL v ther s slanels cerrcanond g g be
conpati bl e W 2.hE£aipNe)5Ivas shafatler286&y low resolution mass spectrometry where signals

3 "1 1 Ter pheny ey IR RESE SeRse EaG] YR g e, Evample 7,

( 21 ( 2- Car boxybavitgyah exBeled (dssat 637 309087, oaf klso Paracterized by high resolution mass

3, 1"]ter phen%ét%@%fe@%?é’% )L(&g%g}%b%téﬁgitobtﬂé Yoﬁli)%ig%‘l?aiegc NRGv&Y Bbfifsred 10 a

manner simlar to pl e In Ste
4-f|uoroneﬁho%Vbﬁ%ﬁ§@ggfdﬁﬁ@9%%id was used as the first boronic acid
coupling 30 reagent, and the symetric coupling product,
4,4"-difluoro4l,1' ;3 ,1"]terphenyl -5 -0l was obtained and carried forward
to Step 3 as described un Exanpl e 57.E%BWH ig of the hisaryl phenol was

conducted in 84,{m@r@ma@-aﬁﬁpgi[&@d--ﬁa%oﬁmmhgq-ﬁhgs&lqﬁbrﬁhenwgrymxy)-
purification by HPLC, the conpound ) chaLacLerLéed by LC-MS. For the
expected mass of 616. 263646, 63@Wﬁgﬁ@WWNﬁ&-“WH§aS served; the conmpound was
shown to have a 35 purity of 100% Exanple 90 was characterized by | ow

ol Lowi ng. wer & BREGFUBH pay 16 SRS Hip ) LA TuEBIGERIRRNE g %o
char act er i zedhdxylHphglexy jemojrit dcoinvaragghspetinnommhensimitre foct:singledl’ sxcept
616, 263646: ”?%%ﬁa%%@%§H°@P*ﬁ%ﬁ%@‘ﬁ%§wﬁ‘ﬁ§ﬁ%%dé%8“.@%@%%3*0 i
reagent. In Step 2, 3-methyiphenylboronic acid was used as the second boronic acid
25 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 624.308705, 647.42 (M+Na)' was
observed; the compound was shown to have a purity of 100%. Example 76 was
characterized by low resolution mass spectrometry where signals corresponding to the
30 following were observed: ES(+) = 6244 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 CsoHasO7 624.308705; found compatible
with (M+Na)'" = 647.2977.



4-[346-(4,4"-Bis-trifluoronmethoxy-[Er; 31, 1"Iterphenyl -5cyl oxy) - hexyl | - 2-(2-
car boxy-et hyl ) - phenoxyl -butyric acid 10

443- 16- (4, 4'wdBbmebzick | uor onmet hoxy-[1, 1", 31, 1"i f er phenylpeptpdsaxysyr hexyl ] - 2-
(2- carboxyet hyl) - phenoxy] -butyric acid m?) synt hesi zed in a manner simlar
to Exanple 67 except that in Step 1, 4-trifluoromethoxyphenyl boronic acid
was used as the first boronic acid cqgthl .feagent and the symetric
coupling product, 4,4"-bis-trifluorone 6&y [1,11;3", 1llterphenyl-51-ol
was obt ai ned dﬂél-(%:élarm@ﬂeiﬂl@ﬁﬁa{ﬁd4-ﬁ?@0®t-‘§bmgthaw-@}@mhﬂl-lﬁhd' ¥A"1&pExmipte 57.
Upon purification by HPLC t rized by LC-MS. For the
expected mass of 748. 247088, hjg4’§(§)52 (ﬁ?i&gé%&ggkgg%gﬂved t he conpound was
shown to have a purity of 100% Exanple 91 was characterized by | ow

resol ution srmangp@atbagn&mysw fBu08d-GnakiBo:G0T- fn@tﬁ?ﬂ@ﬂ',ﬂg" &&bhteﬁgﬁ st.ol' | owi ng
wer e observed % = 747. 91 was al so

character|zedy%§WHF§H]W@?@W&ﬁ?ﬁﬁcﬁﬁ §m%®m§%%%¥ﬁ%ﬁﬁ%WVfﬁﬁ@?&ogﬁﬂﬁéT@7

g 2 g r SZ 98 g gl n fge)tceptttm irf széﬂ Igmdi@hd&?[ﬁi%nﬂb&%zv e€ld wal @cC @l ufint RebriolcidC39H38F608
: ;. foun

Eeampl e 95 40P PICRIRE bty )it b bbb Rp s ass e cseend 1

3',1"] t er phenpdremt a@&g;du@kg@remmyIﬂoupihgm@ﬁylbisbanﬂwanc mlcdncﬁheted ina

{2-(2-Carbgxy-eth 4- fI

It er phenyl rna%mcy %dcg 1%(:({ ‘ﬁ: Exahm enox cp 3butpon pt catzogia PﬁJLCSthteﬁ%@Pozug in a

manner siml awat @aﬁxianq@ki éy 67- Péﬁc EqntthEt mccmdrm@s eft42,299283, 665 40 (M+Na)'

4- (phenyl) - di %&&Xérv@dﬂt@%oﬁ%&u%%s uoré/‘@%eﬁéﬁ%%?ldohﬁ lﬁia@%fe AYLQni ¢ acid

30 coupling reagent ronic acld was used as the

second boronl@mﬁﬁﬁﬂﬂééwﬂNVﬁ@PW@%mﬁﬁwSp%&ﬂﬁﬁmywdwﬁ$%@h%C%W%@@ﬁy@ﬁm@mol was

conducted in ﬁ)ﬂ%ﬁ%%@r@(ﬁas&%‘; ES(Q? d 6h@r pdandl) € ERdfmplSh @9&53&150[395}@0‘[ erized
purification b the conpound was characterized by LC-MS. For the

expect ed néss .‘OPW’BW’:EOIY%H@ZW“ STEALIEY (WS ER i aTesreding &the fevEeisEund was

shown to haveoscRud: iniy culalQ0% CENARD! ©129B0vBS 3R] GRFLANE Rith Zed by | ow
resol ution nass%%ggg%ronetry where signals corresponding to the - 101 -

follow ng were ed: ES(+) = 642 . Exanple 92 was al so characterized by
hi gh resolution mass spectronetry where signals corresponding to the
foll owi ng were observed: nle calculatﬁd f C39F144Fh06 641. 315267; found
compatible with (MH)'' = 642.3222. 5 BYH 7%

4-{2-(2- Caneboxy—{b{hgzm)bos}z-dtﬂiyl)-@ [od2-fativyd’ ammoxﬁ{lt1h;'3Qp‘I’1mnplﬁz~rzyl-S'Qiiqady}anyI - 3-yl

oxy) - hexyl Fphenoxyl -butyric ac
{2-(2- Car boxy- et hyl ) - 346- (4' - di hg?h%h%“" B B8 8hen- 3- y1 - bi pheny1- 3- yl oxy

) - hexyl kphenoxyl -butyric acid was synthesized in a manner simlar to

Exapl & 67 exgaplo (bl and-ofs- b adr AR El DY i ne le%F)c?l@kﬁ] aci d

was used as th first boronic acid COUp INng rea ent
t hi ophen- 3-yl n@m@%ﬁ}cbu%ac dcihérss redgsigest it hEABKE § a’b‘éﬁéﬁ?‘iﬁle 67 except that in

25 Step I, 4-methoxyphenylboronic acid was used as the first boronic acid coupling reagent.
In Step 2, 2-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 628.283633, 651.40 (M+Na)" was observed; the

30 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
obscrved: ES(+) = 628+Nat+H20. Example 78 was also characterized by high resolution
mass spectrometry where signals corresponding to the following were observed: m/e
calculated for CagHy FO; 628.283633; found compatible with (M+Na)' ™= 651.2732

35



acid coupling reagent. Coupling of the bis-aryl phenol was conducted in a
manner as 15 described for Exanple 57, Step 3. Upon purification by HPLC,

t he conpoundyyasey@haracteri zed by LG MS. For the expecpeferRssostii
629. 281111, 630.54 (M+H)+ was observed; the conmpound was shown to have a

purity of 100% Exanple 93 was characteri 76d by | ow resol uti on nass
spectronetry where signals correspondé Jg to- he foll ow ng were observed:
ES(+) = 630, ES(-) = 628. Exanple 93 Via p'iiso characterized 20 by high
resol uti on madis{29pdarboyeting-te(ds- isetgwa{’rfbtrdbmrmqﬂmdr ihg's3'd " fteephmtH owi ng

wer e observed: nie cal CE| at eyijéng‘g) %@#ﬁlﬁnﬁgﬁbﬁ‘q%%m@“ll f ound

conpatible with (MtH' = 630
254 {2-(2-Car boxy- et hyl)-346- (4 fluoro-3-nmethyl-[1,1";

3',1"]terphenyls y’;hﬁgg hyIEXYd-la-Rhen X}t M&ﬁé}% 1@34?' —
{2 (2- Car boxy- eth %?'et }h)e ¥uoro % & tifox 34 jterpheny

3',1"] terpheny fxwewlb&fwe%sbywc %%W@&W%ﬁ%@fim@a%r Hoflardo SyHamedt zed in
a manner sim bagpttomt Bxagpl,e- rﬁhﬁyﬁ%ﬂﬂb&bﬁ& a@@wspuq&n @nhé firstheesiyd Lear oni c acid
was used as the II rst bo&lr% cl cou‘g g} ent . Step, 2

4- 1 uor o- 3- metRYIHFHEHSFHOT-SFh T *AT P HELh Yy ‘Wéc"§ ERESHGE IR ¢ aci d
coupl i ng reagﬁmbmj&mm@hkngmqﬂmghﬁé&us€ammh@hﬁﬁfbmmq@m@mﬂdu@&&ﬂhmamﬁananner
as described for St urifi t he
conpound was CHAFAtYE G“%Eédsf%BE "@E)‘i\?% Sﬁgghﬁ?’%n’é%l nﬁ&%&? E‘PC%%D“S?/ | ow
resol uti on nagss @p&c@nndﬁpﬁﬁ MBeFe tBSexpbaniahss oD €3 pordi g 7t(Bl+Hhe

foll ow ng we + 6 a

006, 024 30pCt LTS i o thd TS HowER, ﬁa)vf’épg'}f}%lséﬁ? aralPS T 2E8 by 1 ow
resol uti on magwrasipeietdrtoriet reyoluﬁmrreaqssxxjﬁmr@t@mh@wwmlapwgesp@dm@ fhel | owi ng
were obser Vec’fol]ﬁ@(n@wele M&F"ES(Eﬁ: w4 ‘NaG:kEJS( )E)S%rpﬂi \%%‘fjé msﬁiﬁo

characterized by high resolution nmass spectronetry ere signals
cor r espondingchagrcteRediby| EhiFsa it igR PassepaEpyesy thr@sr%@#wrrawe@mafp the38H4 FOB

5 612. 288718; rfigwid wertadriddl Byestchlal-MdNa)orF11633-687 80535kxamRl e 95
compatible with (M+Na)'" = 717.2652.

Example 80
20 4-{2-(2-Carboxy-ethyl)-3-[6-{4-fluoro-4""-methoxy-3-methyl-{1,1';3",1""|terphenyl-5'-
vioxy)-hexyl]-phenoxy}-butyric acid

4-{2-(2-Carboxy-cthyl)-3-[6-(4-fluoro-4"-methoxy-3-methyl-[1,1";3", 1 "|terphenyl-5'-
vioxy)-hexyi]-phenoxy}-butyric acid was synthesized in a manner similar to Example 67
25 except that in Step 1, 4-methoxyphenylboronic 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. For the expected mass of 642.299283, 665.40 (M+Na)”
30 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 C3pHiFQ5 642.299283; found compatible with (M+Na)!™
35 = 665.2886.



Assay of compounds for inhibition of LTI34 activity Ca2' Flux Assay for
LTB4 Antagoni st Assay lo Cell Culture Conditions: Human | eukem a HL-60

cel | s endogenousdnra@spressing BLT1 and BLT2 receptors wefgpgsslobesied in
RPM - 1640 medi um suppl enented with 20% f %al bovi ne serum 2nmM gl ut am ne,
100U/ nilpeni cill'in and 10Qug/ ml streptony Seventy two hours prior to
experinent cells are counted using ViaCount reagent, 15 centrifuged and
resuspended at 2.0x105 cells /m density with the conplete growth nedi a
containing luM Retinoic Acid (Sigm) EsByppld8adi ng and Assay: On a day of

the exper i neni.ih ARLADIUALBL. (658 ﬁie’tH’S’k?z'%ﬁﬁﬁé(roKie{Wyi-P@X, 6 b @ P8 9eS> 20

was prepared by ssolv ng the contents” of one via Into 500
m Hank's Bal anced Sal t Sol ut¥lesy)-bewyiianheney-PolmicAEHES and 5mv| probeneC| d.
Equal volume of the |oading buffer was mxed with the repl acenent buffer
(Hank's Bal anced Salt Sol ution contai ni n% 20mM HEPES, 0. 0598SA and 5naM
probeneci d) . Ret{FEFEORGI L Htfudedetiex b iEoransigi-l Eduhiteraboml Wy Vi aCount

reagent, cent ylbtyged pidns65usRansedwebsyathe2z@Xl0Ratet Jusiﬂir% EeeRsd 4y with
t he | oadi ng buffer r@ac nt, buffer di sgcfeuﬂsed into 384 wel | black/clear

mi cropl ates (PP qﬂjoxﬁlﬂ’&mﬂ\sq&%‘@%l WaS wesa by EEPOTONG A or for 1
hour. During tch@lmgqeagteatt Igp 2, esthetioappalinaphnsiterqpiccprired uadd abXet he desired

concentr at HBSS/. 2omv| H PES/ 0. SA as ). was 30
pr epar ed al Seﬁ%dcbé’ s 1rl?g iR éB ﬁﬁg&%ﬁ Ié'%pg@‘ﬁg%%wfl ? ein!

After the i ncubatki ordesdobdthiot Rengpdd 37, &ienl 3cb1wopmdicp[oat‘oe$1?\h/él the bcump,ngihd to the
PULPR and SoLuplohAGeidil 2. GOIPRUINS MRLE, L BNSRANIAY T bhggef ! Pl at es

by the FLIPR ates were’'then incu for room erature.
After the Y2 W@Uﬁﬂﬂﬁ@uﬁﬁwm@ﬁnménﬁi%@vaQ@Wﬁépwmmeﬂﬂm&>ﬂh@mFEﬁPR@and 25n1 of

2. 2X LTB4 was added; oy ihe (L8llionthRl §3ctr o%'i_?:tw}fefégng{rﬁ@ c&?e%ﬂﬁ)ﬁdm% L@k escence

readi ngs were taken sifultaneously from all - the cell
pl ate every 1050¥BesHErbsaysfeEP @ AT MY sSEMRIeE 1 ke o8 lests£B1rdeiizad BY abl e

baSﬁl i nleI tpeit@\ﬁﬁréﬁﬂ&ﬂeﬂ_ E’lﬁﬁs bgéar_sr,aae@}@haa@ggﬁamo%%oaﬁﬂg 16"{}5&{5&@@.@@%&%)/ f‘ddefj to
each well o ec a cence was continuously monitore
before, duri ngPS&H MB @gﬁ%‘l‘ e&é i xqngie §l sy ‘*PCEEF%\%?&B‘H%/XW of 100
seconds. dRS_sp&@csasm(mag@mam&r@ wmeiﬁklg_ﬁa§$ bq;mal['s;&ﬁ;lﬁﬁi@ﬁﬂ)w folloeagvenel | fol | ow nﬁ
agoni st addi ti,on was determ uor.esce adj ng firom eac
oot e or t SRS SRR Gk Rl aRad SRl SRASHRR 45" 1)

20 = 701, 2696

Example 82
4-{2-(2-Carboxy-ethyD)-3-{6-(4'"-fluoro-4-methoxy-|1,1';3",1"" terphenyl-5'-yloxy)-
hexylj-phenoxy}-butyric acid

4-{2-(2-Carboxy-cthyl)-3-[6-(4"-fluoro-4-methoxy-[ 1,153, 1 "Jterphenyl-5'-yloxy)-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

30 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

35 following were observed: ES(+) = 646, ES(-) = 645, Example 82 was characterized by



value for the data fromthat well. The responses are expressed as %
I nhibition of the neutral control (neutral control: wells that received

buf fer pl uswMe)Buk2 no test conpound). 10 Assay resul pSrEeaRpb@iil
4-12-(2-Carboxy-ethy|) 346- (3, 5-di - yrlgén 4-yl - phenoxy) - hexyl ] - phenoxyl -
butyric acid 1C50 = 0.07 nM Exanpl e 12 44346-(3-Benzo [1, 3]diox01 5-y1-5-

thiophen-3-y|- < DOXY, %m ic acid
| C50 0.21 n E%QR%¥Q ?ﬁ%%&ha%?%%gm o§f0§ X g%?@ﬁ?éﬁ 1 op én-
3-yl - bi phenyl elsclwdoﬁ%ﬂ et e r@ﬁdxﬂﬁ Bwy@&q & \aaélal:ﬁo cles@teszgl gehighv
resolution mass spectrometry where signals corresponding to the following were
observed: m/e calculated for C38H41FO7 628.283633; found compatible with (M+Na)'*
5 = 651.2734.

Example 83
4-{2-(2-Carboxy-ethyi)-3-}6-(5'-fluere-2"-methoxy-5-thiophen-3-vl-biphenyk-3-
yloxy)-hexyl}-phenoxy}-butyric acid

4-{2-(2-Carboxy-ethyl}-3-[6-(5-fluoro-2'-methoxy-5-thiophen-3-yl-biphenyl-3-yloxy)-
hexyl}-phenoxy}-butyric acid was synthesized in a manner similar to Example 67 except
that in Step 1, thiophen-3-ylboronic acid was used as the first boronic acid coupling
reagent. In Step 2, 2-methoxy-4-fliorophenytboronic acid was used as the second

15 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 634.240055, 657.38 (M+Na)"
was observed; the compound was shown to have a purity of 100%. Example 83 was
characterized by low resolution mass spectrometry where signals corresponding to the

20 following were observed: ES(+) = 634, ES(-) = 633. Example 83 was characterized by
low resolution mass spectrometry where signals corresponding to the following were
observed: ES(+) = 634+Na, ES(-) = 633. Example 83 was also characterized by high
resolution mass spectrometry where signals corresponding to the following were
observed: m/e calcuiated for CisHioFO7 8§ 634.240055; found compatible with

25  (M+Na)'" = 657.2293,

Example §4
4-[3-[6-(5-Benzo[1,3}dioxol-5-yI-4"-methoxy-biphenyl-3-yloxy)-hexyl]-2-(2-carboxy-
ethyl)-phenoxy]-butyric acid
30
4-13-16-(5-Benzo{1,3 ldioxol-3-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, benzol1,3]dioxol-3-yl-boronic acid was used as the first boronic acid
coupling reagent. In Step 2, 4-fluoro-3-methylphenviboronic acid was used as the second

35  boronic acid coupling reagent. Coupling of the bis-arylphenol was conducted in a



Exampl e 14 4- {2-(2-Carboxy-ethyl)-346-(3-pyridin-4-
y1-5-thi ophen- 3-yl - phenoxy) - hexyl | - phenoxy} -butyric acid IC50 = 0.2 nM

Exanmpl e 15 4yd dodidademr boxy-ethyl)-3- {6-[3-(2-chloro- pcrmpanesisosis
pyri di n-4-y1)-5-thi ophen- 3-yl - phenoxy] - ?xyl} phenoxy)-butyric acid 1C50 =
0.57 nM Examm |l e 16" 4-{2-(2-Carboxy- eth )-3-[6-(3-pyrimdin-

ﬁMy ]Iéxg.ni)lhl Ophx%gnn%r d%sc?@gdqf%%( %Qan@?xfw Ete{i‘?”%%} pur%g%%'b% I—ﬁ’ilcgth;a cemﬂo%frf&) = 0.39
was characterized by LC-MS. For the expected mass of 654.282885 for CigHgyOs,
677.45 (M+Na)' " was observed; the compound was shown to have a purity of 100%.

5 Example 85
4-[3-[6-(5-Benzo[1,3]dioxol-5-y1-4'-fluoro-3'-methyl-bipbenyl-3-yloxy)-hexyl]-2-(2-
carboxy-ethyl}-phenoxy]-butyric acid

4-[3-[6-(5-Benzo[1,3]dioxol-5-yl-4'-fluoro-3"-methyl-biphenyl-3-yloxy)-hexyl}-2-{2-

10 carboxy-cthyi)-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-methyl-4-fluorophenyiboronic 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

15 was characterized by LC-MS. For the expected mass of 656.278548, 679.47 (M+Na)"
was observed; the compound was shown to have a purity of 100%. Example 85 was
characterized by low resolution mass spectrometry where signals corresponding to the
following were observed: ES(+) = 656+Na, ES(-)= 655. Example 85 was also
characterized by high resolution mass spectrometry where signals corresponding to the

20 following were observed: m/e calculated for CspHyFOg 656.278548; found compatibie
with (M+Na)' ™ = 679.2682.

Example 86
4-13-{6-(5-Benzo{1,3]dioxol-5-yl-3'-methyl-biphenyl-3-yloxy)-hexyi}-2-(2-carboxy-
25 ethyl)-phenoxyi-butyric acid

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[1,3jdioxol-5-yi-boronic acid was used as the first boronic acid

30 coupling reagent. In Step 2, 3-methylphenylboronic acid was used as the second boronic
acid coupling reagent. Coupling of the bis-aryiphenol 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

35 characterized by low resolution mass spectrometry where signals corresponding to the



17 443[6-(5-Benw [1, 3] di oxol-5-y1-3t- fluoro-biphenyl-3-yloxy)-hexyl]-2-(2-
car boxy-et hyl ) - phenoxyl -butyric acid 1C50 = 1. 19 nM Exanple 18 4-

{ 2- (2- Car boxyy RibdMyshpz 346- (31-f | uor o- 5- PCT/EP2008/060511
pyriclin-4-yl-bi phenyl - 3-yl oxy) - hexyl k phgnoxy} -butyrlc acid 1050 = 0. 18
nM Exanpl e 2 4- [2-(2-Carboxy-ethyl)- 3467 ([, 1" ;3

nt er phenyl-51; ¥ X¥e QU c | h@ﬁ nM Exanpl e
20 443[6- (3- é’ﬁé‘%ﬁ SRRSO X s 3@‘? I §h e HoRys %é(Lyl ]-2-(2-
characterized by high resohztlon mass spectrometry wherc %1gna s corresponding to the
following were observed: m/e calculated for CagHapOs 638.28797; found compatible with
(M+Na)"* = 661.2775.

Example 87
4[3-[6-(5-Benzo{1,3]dioxol-5-yI-2'-fluoro-biphenyt-3-vloxy)-hexyl]-2-(2-carboxy-
ethyl)-phenoxy]-buatyric acid

10 4-[3-[6-(5-Benzo[1,3]dioxol-5-yI-2'-fluoro-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, 2-fluoromethylphenytboronic acid was used as the second
boronic acid coupling reagent. Coupling of the bis-arylphenol was conducted in a

15 manner as described for Example 57, Step 3. Upon purification by HPLC, the compound
was characterized by LC-MS. For the expected mass of 642.262898, 665.46 (M+Na)"
was observed; the compound was shown to have a purity of 100%. Example 87 was
characterized by low resolution mass spectrometry where signals corresponding to the
following were observed: ES(+) = 642+Na, ES(-)= 641. Example 87 was also

20 characterized by high resolution mass spectrometry where signals corresponding to the
following were obscrved: m/e calculated for CssHaoFOg 642.262898; found compatible
with (M+Na)'" = 665.2524.

Example 88
25 4-{2-(2-Carboxy-ethyl}-3-[6-(4,4"'-dimethoxy-{1,1";3",1"[terphenyl-5'-vloxy}-hexyl]-
phenoxy}-butyric acid

4-{2-(2-Carboxy-ethyl)-3-[6-(4,4"-dimethoxy-[1,1%3", 1" [terphenyl-5'-vloxy)-hexyl]-
phenoxy}-butyric acid was synthesized in a manner similar to Example 67 except that in
30  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

35 characterized by low resolution mass spectrometry where signals corresponding to the



car boxy- et hyl ) - phenoxyl -butyric acid 1C50 = 0.21 nM Exanple 21

44346- ( 3-Benzo[ 1, 3] t hoxol -5-y1-5- pyrimdin-5-yl-phenoxy)-hexyl]-2-(2-
car boxy- et hyo 20phenexykbutyric acid 1C50 = 0.43 nM - }Qder20b0eRDl € 24
4-(2-(2-Carboxy-ethyl)-3- {6-[3-(2, 3-

di hydr o- benzo[ 1, 4] di oxi n-6-y1)-5-pyridi 727 4- yl - phenoxyl - hexyl |

- phenoxy) - but m 3 as
{2-(2-Car boxy%lie1 %chfégez%dm f“? Swﬁx%@g 6gﬁhée]5{dm§zle Sgﬁeﬁylf? phenoxyl -

chdractcnzed by high resolution mass spectrometry Where signals corrc:Spondmg to the
following were observed: m/e calculated for CisHasOs 640.30362; found compatible with
(M+Na)'* = 663.2928.

Example 89
4-[3-[6-(4,4""-Bis-trifluoromethoxy-{1,1';3",1" [terphenyi-5'-yloxy)-hexyl] -2-(2-
carboxy-ethyl)-phenoxy]-butyric acid

W 4-[3-[6-(4,4"-Bis-trifluoromethoxy-[1,1%3", 1 "Jterphenyl-3"-yloxy)-hexyl]-2-(2-carboxy-
ethyl)-phenoxy]-butyric acid was synthesized in a manner similar to Example 67 except
that in Step 1, 4-trifluoromethoxyphenylboronic acid was used as the first boronic acid
coupling reagent, and the symmetric coupling product, 4,4"-bis-trifluoromethoxy-
[1,153",1"terphenyl-5'-0l was obtained and carried forward to Step 3 as described un

15 Example 57. Upon purification by HPLC, the compound was characterized by LC-MS.
For the expected mass of 748.247088, 747.52 (M-HY was observed; the compound was
shown to have a purity of 100%. Example 89 was characterized by low resolution mass
spectrometry where signals corresponding to the following were observed: ES(+) =
748+Na, ES(-) = 747. Example 89 was also characterized by high resolution mass

20  spectrometry where signals corresponding to the following were observed: m/e
calculated for CioHasFsOg 748.247088; found compatible with (M+Na)'* = 771.2362.

Exampie 90
4-{2-(2-Carboxy-ethyl)-3-[6-(4,4"-difluore-{1,1';3",1"|terphenyl-5'-yloxy)-hexyl}-
25 phenoxy}-butyric acid

4-{2-(2-Carboxy-ethyl}-3-[6-(4,4"-difluoro-{1,1%3", 1"Jterphenyl-5'-yloxy)-hexyl]-
phenoxy}-butyric acid was synthesized in a manner similar to Example 67 except that in
Step 1, 4-fluoromethoxyphenylboronic acid was used as the first boronic acid coupling
30 reagent, and the symmetric coupling product, 4,4"-difluoro-[1,1",3",1"Jterphenyl-5'-01 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

35 purity of 100%. Example 90 was characterized by low resolution mass spectrometry



butyric acid 1050 = 0.97 nM Exanple 28 4-(2-(2-Carboxy-ethyl)-3-
{643-(1, 6- dinethyl-2-oxo-44rifluoronethyl-1, 2-

di hydr o- pyr iveth foeBa2ydb} - 5- t hi ophen- 3- yl phenoxf r hexyl | - pheooxyhestisisyr i ¢ aci d
1050 = 99.44 nM Exanple 3 4-[3-1643,5-Bi kﬂz-fluoro-pyridin-4-y1)-
phenoxyl - hexyl11l- 2- ( 2- car boxy-et hyl )- phenoxyl-butyric acid 1050 = 0.17 nM

Exam |c 351 dnd25i621 REDQUYHE! B0 o RAGRE Rerd oBletved: ES(+) = 6164 Na, ES(:)=
thiophen-3-y|-P%eﬁ%%gﬁ?né?-%é§%li- Bﬁ%ngéyf-gqu?Pb éc%d 1050 = 55.07 nM
Exanpl e 4 4- 1915 Fx@aplp 8% yaetispdhyraggezed By high ggsolution mass spectrometry where

signals corresponding to the following were observed: m/e calculated for Ci7Hz:F, 04

616.263646; found compatible with (M+Na) " = 639.2530.

Example 51
4-[3-[6-(4,4"'-Bis-trifluoromethoxy-{1,1';3',1""terphenyl-5'-vloxy)-hexyi]-2-(2~
carboxy-ethyl)-phenoxy]-butyric acid

10 4-[3-[6-(4,4"-Bis-trifluoromethoxy-{ 1,1";3",1"Jterphenyl-5'-yloxy)-hexyl}-2-(2-carboxy-
ethyl)-phenoxy]-butyric acid was synthesized in a manner similar to Example 67 except
that in Step 1, 4-trifluoromethoxyphenylboronic acid was used as the first boronic acid
coupling reagent and the symmetric coupling product, 4,4"-bis-trifluoromethoxy-
{1,143",1"lterphenyl-5"-0l was obtained and carried forward to Step 3 as described in

15 Example 57. Upon purification by HPLC, the compound was characterized by LC-MS.
For the expected mass of 748247088, 747.52 (M-H)" was observed; the compound was
shown fo have a purity of 100%. Example 91 was characterized by low resolution mass
spectrometry where signals corresponding to the following were observed: ES(+) =
748+Na, ES(-)=747. Example 91 was also characterized by high resolution mass

20 spectrometry where signals corresponding to the following were observed: m/e
calculated for CaoHusFsOg 748.247088; found compatible with (M+Na)'™ = 771.2362.

Example 92
4-{2-(2-Carboxy-ethyl)-3-[6-(4"'-dimethylamino-4-fluoro-{1,1";3',1""|terphenyl-5'-
25 vloxy)-hexyl}-phenoxy}-butyric acid

4. £2-(2-Carboxy-cthyl)-3-[6-(4"-dimethylamino-4-fluoro-[1,1%3',1"terphenyl-5'-yioxy)-
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
30 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

35 characterized by low resolution mass spectrometry where signals corresponding to the



pyri di n- 3-yl - phenoxy) - hexyl kphenoxyl - butyric acid 1C50 = 0. 64 nM Exanpl e
48 442-(2-Carboxy-ethyl)-3-(7- [1,1';3" ,1"]terphenyl-5" -yl -hept-6-ynyl)-
phenoxykbut wo moemid2 1050 = 2. 69 nM Exanpl e 52 PCT/EP2008/060511

44347- (3, 5- Bi s-benzo[ 1, 3] di oxol-5-yl - phgpyl)-heptyl]-2-(2-carboxy-ethyl)-
phenoxykbutyric acid 1C50 = 42.52 ni M Exanpl e 56 4-

(2- (2- Car boxyp, g5 b WerddBsdd S ey = b 0pheRSoydasRie RexYrBEXW ligiPhenoxy! -
butyric acid 1050 = 0.58 nM ) _ )

resolution mass spectrometry where signals corresponding to the following were

observed: m/e calculated for CsoHyFNOs 641.315267; found compatible with (M+H)'* =

642.3222.

Example 93
4-42-(2-Carboxy-ethyl}-3-{6-(4'-dimethvlamino-5-thiophen-3-yl-biphenyl-3-yloxy)-
hexyl]-phenoxy}-butyric acid

10 4-{2-(2-Carboxy-ethyl)-3-[6-(4"-dimethylamino-5-thiophen-3-yl-biphenyl-3-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, thiophen-3-yiboronic acid was used as the second boronic
acid coupling reagent. Coupling of the bis-arylphenol was conducted in a manner as

15 described for Example 57, Step 3. Upon purification by HPLC, the compound was
characterized by LC-MS. For the expected mass of 629.281111, 630.54 (M+H)" was
observed; the compound was shown to have a purity of 100%. Example 93 was
characterized by low feso lution mass spectrometry where signals corresponding to the
following were observed: ES(+) = 630, ES(-) =628, Example 93 was also characterized

20 by high resolution mass spectrometry where signals corresponding to the following were
observed: m/¢ calculated for Cs7Has NOs S 629.281111; found compatible with
(M+H)'" = 630.2888.

Example 94
25 4-12-(2-Carboxy-ethyl)-3-{6-(4-fluoro-3-methyi-{1,1';3",1"jterphenyl-5'-yloxy)-
hexyl]-phenoxy}-butyric acid

4-{2-(2-Carboxy-ethyi)-3-] 6-(4-fluoro-3-methyl-[ 1,1";.3",1"]terpheny!-5'-yloxy)-hexyl]-
phenoxy}-butyric acid was synthesized in a manner similar to Example 67 except that in
30 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

35  signals corresponding to the following were observed: ES(+) = 612 ES(-)=0611.



Exanpl e 63 4-12-(2-Car boxy-ethyl)-346-(4-chloro-4"- dinethyl am no-3-fl uoro-
[1,1" ;3 ,1"]terphenyl -5 -yl oxy) - hexyl ] - phenoxyl -butyric acid 1050 = 59.77
nM Exanpl e 6&0 zhodi@44{s2- Car boxy- et hyl ) - 346- (4" - PCT/EP2008/060511

di met hyl am no-4-fluoro-3-nethyl- [1,1 ';ﬁbhllterphenyl-Sl-ylo xy) - hexyl | -
phcnoxyl-butyric acid 1C50 = 0.47 nM Exanple 7 4-12-(2-Carboxy-ethyl)-346-

([1,1";3", 1"] t%gﬁwwgs%arx&ér%i B H) e EXYh naRNEQAMEEPRRNL lignafCl d 1050 =
74.98 nM Examp | _ , .
corresponding to the following were observed: ES(+) = 612+Na, ES(-) =611, Example

94 was also characterized by high resolution mass spectrometry where signals
corresponding to the following were observed: m/e calculated for Cagtly FOg
5 612.288718; found compatible with (M+Na)' ™ = 635.2780.

Example 95
Assay of compounds for inhibition of LTB; activity
Ca®"Flux Assay for LTB4 Antagonist Assay
0 Cell Culture Conditions:

Human leukemia HL-60 cells endogenously expressing BLT1 and BLT2 receptors were
cultured in RPMI-1640 medium supplemented with 20% fetal bovine serum, 2mM
glutamine, 100U/ml penicillin and 100ug/ml streptomycin.
Seventy two hours prior to experiment cells are counted using ViaCount reagent,

15 centrifuged and resuspended at 2.0x10° cells /m] density with the complete growth

media containing 1uM Retinoic Acid (Sigma).

Dye Loading and Assay:
On a day of the experiment loading buffer (Calcium-3 Assay Kit, Molecular Devices)

20 was prepared by dissolving the contents of one vial (Express Kit) into 500 ml Hank’s
Balanced Salt Solution 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 5mM probenecid). Retinoic Acid
induced HL-60 cells were counted using ViaCount reagent, centrifuged and resuspended

25 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

30 prepared af 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 Sul 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.

35 During the assay, fluorescence readings were taken simultancously from all 384 wells of



70. 44346- (5-Benzo[ 1, 3] di oxol - 5-34- bi phenyl - 3-yl oxy) - hexyl ] - 2- (2- car boxy-
et hyl ) - phenoxyl-butyric acid I C50 = 0.58 nM Exanpl e 884

443- 16- ( 5- Bavznpdlo28pel i oxol - 5-y1-2' - fl uoro- bi phenyl - 3pgiEeygsobsxyl | - 2- ( 2-
car boxy- et hyl ) - phenoxykbutyric acid 1050 0. 61 nM Exanpl e 97

4-12-(2- Car boxy-et hyl)-346-(2-fl uoro- E

3", 1"] ter phenyd=gf sk 0¥ r Bexylds- FQQ%@&S%/SI WfQHa‘léEd % caghidh 1080 fas@idd NM -
105 - [0249i 1t_i's to Be_ understood the invention is not [imted to

the parti cul aferetybdiTRimpssagplerte rapiietidisamldawesly Brdgd fhgdlevelbef frari at i ons

of the parti c&:h@zatee TROMIITBBESe WBYcoREIRAEmaRithr&d bekdre, ldatihg aMibhirRadfie scope

of the append dgltl()n ?or a total clapsed time of 100 seconds. Responses (increase in peak

5 fluorescence) in cach well following agonist addition was determined. The initial

fluorescence reading from each well, prior to ligand stimulation, was used a zero baseline
value for the data from that well. The responses are expressed as % inhibition of the
neutral control (neutral control: wells that received buffer plus DMSQ but no test
compound).

10

Assay results

Example 4~ {2-(2-Carboxy-cthyl)-3-[6-(3,5-di-
; pyridin-4-yi-phenoxy)-hexyl]-phenoxy}- IC50 =0.07 aM
butyric acid
Example 4-[3-[6-(3-Benzo[ 1,3 Jdioxol-3-y1-5-
12 thiophen-3-yl-phenoxy)-hexyt]-2-(2- IC50 =021 oM
carboxy-cthyi-phenoxy]-butyric acid
Example 4-{2-(2-Carboxy-ethyl)-3-[6-(5-thiophen-
13 3-yl-biphenyi-3-yloxy)-hexyl]-phenoxy}- 1C50 =0.36 nM
butyric acid
Examplo 4-{2-(2-Carboxy-ethyl}-3-{6-(3-pyridin-4-
14 yi-5-thiophen-3-yl-phenoxy)-hexyl}- 1C50 =0.2 M
phenoxy}-butyric acid
Example 4-(2-(2-Carboxy-ethyi)-3-{6-[3-(2-chloro-
15 pyridin-4-yl)-3-thiophen-3-vl-phenoxy]- IC50 =057 oM
hexyl}-phenoxy)-butyric acid
Example 4-1{2-(2-Carboxy-ethyl)-3-[6-(3-pyrimidin-
16 5-yi-3-thiophen-3-yl-phenoxy)-hexyl]- 1IC50 =0.39nM
phenoxy}-butyric acid
Example 4-[3-]6-(5-Benzof1,3]dioxol-5-y1-3'-
17 fluoro-biphenyl-3-yloxy)-hexyl]-2-(2- 1C50 =1.19nM
carboxy-ethyl)-phenoxyl-butyric acid
Example 4 {2-(2-Carboxy-cthyl}-3-[6-(3'-fluoro-5-
12 - pyridin-4-yl-biphenyl-3-yloxy)-hexyl]- IC530 =0.18 oM
phenoxy}-butyric acid
4-{2-(2-Carboxy-ethyl)-3-[6-
Exaznpie (11,1%3',1"}terphenyl-5-yloxy)-hexyi]- IC50 = 0.21 nM
phenoxy}-butyric acid
Example 4-[3-[6-(3-Benzo{1,3 Jdioxol-5-yl-5-
20 pyridin-4-yl-phenoxy)-hexyl]-2-(2- IC50 =0.21 oM
carboxy-ethyl)-phenoxy]-butyric acid
Example 4-[3-[6-(3-Benzo[1,3]diox0l-5-yl-5-
2 pyrimidin-3-yl-phenoxy)-hexyl]-2-(2- IC50 =043 nM
carboxy-ethyD)-phenoxy]-butyric acid




106 -

or

Clains A conpound of formula (1):
| ndependently of each ot her,
nono- or wo xsuhseit uted with hal ogen,

5 wher

are hal ogen, benzo|

ei n:
1, 31cl i oxol e,

R1 and R2,

unsubsti t ut ed

2, 3-di hydr o- beozofd0sdbdioXi ne,

unsubstituted or nono- or bi-substituted,wth 10 hal ogen,
3, 4- di hydr o- 2H benzo[ b] [1, 4] di oxep| ne, unsubst Ituted or nono- or
bi substi t ut edwth—hglg Al (@;%{h o 5 6 ? membered—aryt—or—monocyclic
5- or 6-nmenbergd, . gg}% ;ﬁb % RS or substituted wth one to
four substi tuent@ sel e&{}_ 5,(9%(; g gmgcg,pbmy&ony dtPhg I Ml ogen, | ower
al kyl ., hal o || oweral kyl ; car boXy, 5@ | coxy, hydroxy, am nol oweral kyl and
- 0CF3, bicyLt |4; B -E8vdS-dEmbefead shgterparyl”,"unsubstitut ed or
substituted wi Exmpise tpgmélgmy@gaﬁg&y)tﬂé ’}rlshe%g,[ﬁct ed bs@m ddengr oup
consi sting of ha%oge | ower™ alpkihic ahi@l 0 | oweral kyl, carboxy, al koxy,
hydr oxy, am nol ower a ky4 2Dty B8- XL3-(P6- C,| S, or N, unsubst ituted or
substituted w ghrpewer daia&)@lm oafd-thfucRorsdting! 1ezmb nd_or an _al lé_%[(r;y bond, and
phar maceuti cal | yzgaccepﬁmgadh»e psalihS- e en_zyﬂ'he C %oﬁﬁa‘% rding to
claim1, wherein: 25 Riheadd] %gym;ﬂﬁﬁp@p ftid a¢idof| each ot her, are
benzo[ 1, 3] di O)lfé)l e, 3G feydsaBis-(2-fluoro-pyridaenz 0l 1, 4] di oxi ne or
3, 4-di hydr o- 2 W?W%eo[ bphdodslidicoxepipesbanciXis0, | CICS) =ar1™Munsubsti t ut ed
or substituted ower alpkatloxylandriphad maceutijcal | y acceptabl e salts
t her eof . Example | 4 12-(2-Carboxy-cthyD)-3-[6-(3,5-di-
; Sp thiophen-3-yl-phenylamino)-hexyl]- IC50 =99.07 aM
phenoxy} -butyric acid
Example 4? {2—(2—Carboxy-ethyl)—3—[6-(3 ,S-di—‘ '
4 pyrzdm—?;—yl-phenoxy)—h@xyl]-phenoxy}- 1C50 =0.64 oM
butyric acid
4-[2-(2-Carboxy-ethy)-3-(7-
XL | 1,130 eerphenyl-Sylbept-6-ynyl)- | 1CS0 —2.69 M
phenoxy]-butyric acid
Example 4-[3-[7-(3,5-Bis-benzo[ 1,3]dioxol-5-yi-
57 phenyl)-heptyi]-2-(2-carboxy-ethyl)- [IC30 =42.52 nM
phenoxy]-butyric acid
Example 4-{2-(2-Carboxy-ethyi)-3-[6-(3,5-di-
56 thiophen-3-yl-phenoxy)-hexyl]-phenoxy}- IC50 =0.58 nM
butyric acid
4-{2-(2-Carboxy-ethyl)-3-[6-(4-chloro-4"-
Example dimethylamine-3-fluoro- N
63 [1,1%3',1"Tterphenyl-5'-yloxy)-hexyl]- IC30 =39.77 M
phenoxy}-butyric acid
4-{2-(2-Carboxy-cthyl)-3-[6-(4"-
Example dimethylamino-4-fluoro-3-methyl- _
65 [1,1%3"1"Jterphenyl-5'yloxy)-hexyl]- 130 =047 nM
phenoxy}-butyric acid
Example 4-§2-(2-Carboxy-ethyl)-3-[6-
7 ({1,143, 1"]terphenyl-5'-ylsulfanyl)-hexyl]- 1C50 =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- 1IC50 =0.58 aM
ethyl)-phenoxy]-butyric acid
Example 4~[3~[6~ﬁ(5-Benzo[Z,B}dioxo]~5~yk~2’~
a8 fluoro-biphenyl-3-yloxy)-hexyi]-2-(2- 1C50 =0.61 nM
carboxy-cthyl)-phenoxy]-butyric acid
Example 4-{2-(2-Carboxy-ethyl}-3-[6-(2-fluoro-
) 97 1,153, 1" terphenyl-5'-yloxy)-bexyll- 1C50 = 0.25 nM

phenoxy}-butyric acid




- 107 - 3. The conpound according to claim1, wherein: R

i sbenzo[ 1, 3] di oxol e, 2, 3-di hydro-benzo[ 1, 4] di oxi ne or 3, 4-di hydro-2H
benzo[ b] [ 1, #jxctobooeept ne; R2 i snonocyclic 5- or 6- nenbeperernoglosart
monocyclic 5- or 6-nenbered Shetcroaryl, Mnsubstituted or substituted with
one to four substituents sel ected fron1the group consisting of hal ogen,

| oner al kyl, hal ol oweral kyl, carboxy, al koxy, hydroxy, am nol oweral kyl and
-0CF3; and X i@Qg] s t9be QﬁchtooH@l%'e'ﬁéfiﬂvEMoﬁ%M]1&%@?%%&%%@11%&%th | ower

al kyl, and pharnaceutlca acceptabl e salts thereof. 10 4The conpound
accordlng to @ﬂ%ﬁﬁ%@“‘ﬁﬂ@ﬁ%mﬁm§éfﬂxﬁf GapeYs as griatiops pbthe Rufigded het er oaryl
i's 5-indol yl @fbodmshdishalyibeYlade &d sirneazmme@coggaﬂh@hmnde@cmn@ m 1,

wherein: 15 Rl and R2i ndependently of each other, are nonocyclic 5- or

6- menbered aryl, unsubstituted or substituted mnth one to four substituents
sel ected from the groupconsi sting of hal ogen, |ower alkyl, halo | oweral kyl,
car boxy, al koxy, hydroxy, am no | oweral kyl and -0CFl 3; and X is0O, C S, or
N, unsubstituted or substituted with | ower al kyl, 20 and pharmaceutically
acceptabl e salts thereof. 6. The conpound according to claim1l1, wherein: Rl
and R2i ndependently of each other, are nonocyclic 5- or 6-nenbered

het eroaryl, unsubstituted or substituted with one to four substituents
25sel ected fromthe group consisting of hal ogen, |ower alkyl,

hal ol ower al kyl ,



car boxy, al koxy, hydroxy, am nol oweral kyl and -0CF3; and X is0O, C S, or N,
unsubstituted or substituted with | ower al kyl, and pharnmaceutically

accept abl e sad toserizheeeof . 30 7. The conpound accordi ng tor/epaismsdsr wher ei n:
R and R2, independently of each other, are nonocyclic 5- or 6-nenbered
aryl or nonocyclic 5- or 6-nenbered heteroaryl, unsubstituted or
substituted with one to four substituegisnsel ected fromthe group

consi sting of hal ogen, |ower alkyl, halo Toweral kyl, carboxy, al koxy,

hydr oxy, am no | oweral kyl and -0CF3; or bicyclic 8- to 12-nenbered 35

het eroaryl , uhsubst ednyed! drforsubgti tuted wth one to four substitucnts
selected fromthe - 108 -, group consisting of hal ogen, |ower alkyl,

hal ol ower al kyl , carboxy, ﬁﬂkoxy, hydr oxy, am nol oweral kyl and -0CF3, and
pharmaceutically accepta salts thereof 8 he conpound according to claim

1, wherein R1 and/or R2 henyl . . onpound agﬁording toclaim1l
wherein Rl and/or R2 iR pyti difre,” py di né o-qghk6baéne. 10. The
conmpound according to claim1, wherein X isl0 or N 1@ 11, The conpound

according to claim1, wherein said conmpound ils: 4-
{2-(2- Carboxy-et hyl)-346- (3, 5-di -pyridin-4y. ;henoxy)-hex¥lkphenoxyl-butyr
ic acid, 443- (D,

{643, 5-Bi s-(2-fluoro-pyridin-4-yl)-phenoxyl - hexyl | -2-(2-car boxy-ethyl)-phen
oxfr 15 butyric acid, 4- {2-(2-Carboxy-ethyl)-346-(3" -fluoro-5-pyridi

4-yl - bi pheyl ¥B%ioxy) - hexyl P phenoxy} -butyric acid, 4-

{ 2- (2- Car boxyRre4daH,) in@H6rdeiyTechah Jhef-aysl - 5- t hi ophen- 3-yl - phenoxy) - hexyl k
phenoxy} -butyric acu%%ml

benzo[1,3]dioxole, unsubstituted or mono- or bi-substituted with halogen,
2,3-dihydro-benzo[ 1,4]dioxine, unsubstituted or mono- or bi-substituted with
10 halogen,
3,4-dihydro-2H-benzo[b][1,4]dioxepine, unsubstituted or mono- or bi-
substituted with halogen
monocyclic 5- or 6-membered aryl or monocyclic 3- or 6-membered
heteroaryl, unsubstituted or substituted with one to four substituents selected from the
15 group consisting of halogen, lower alkyl, haloloweralkyl, carboxy, alkoxy, hydroxy,
aminoloweralkyl and ~OCFs;,
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 ~OCF;;
20 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:
25 R, and R, independently of each other, are benzo[1,3]dioxoele, 2,3-dihydro-
benzo[1,4]dioxine or 3,4-dihydro-2H-benzo[b][1,4]dioxepine; and
Xis 0, C, S, or N, unsubstituted or substituted with lower alkyl,

and pharmaceutically acceptable saits thereof.



20 4- {2-(2-Carboxy-ethyl)-34641,1";3",1

i terphenyl-5' -yl oxy)-hexyl kphenoxy} -butyric acid,

41346- ( 3- Bemapjoldy/@kob i 0x0l- 5-y1-5-1t hi ophen- 3-yl - phenoxydrimexyslobos2 ( 2- car box
y-et hyl)- phenoxykbutyric acid, i

44346- ( 3- Benzo[ 1, 3] di oxol-5-y1-5-pyri di n- Z yl - phenoxy) - hexyl ] - 2- (2- car boxy-

et hyl)- 25 phenoxyl ; y-ethyl)-3-
{6-[3-(2, 3- dlﬁydro bgﬁi%%h£Uﬁﬁkgnd% &%m&%jcaﬁgaﬁrldln 4-yl phenoxyPhexyl |

- phenoxy) - but§ric achanzol 4,3]&10)(013 2,3- d1hyc§ro-bcnzo{1 4]%10);111@ or 3,4-dihydro-2H-

{2-(2- Carboxy-ethyl) 334 bﬁgaﬁhﬂq&gy[l 11: 3 1"]te
heny1l-5' onxK) hexyl | - phenoxy) yric aC|d

{2- (2- Car boxy* é%hyl)ﬁ@ﬂﬁwﬁgf%ﬁ¥%5ﬁ§%m§iVW“BF%W@WWEC%*?pd%?§”ﬁ%xylkphenoxyl
- butyric acid, 4- heteroaryl, unsubstituted or substituted with one to four substituents

éﬁeggxﬁr ?gﬁ%/yslt (r:]yl'iZ: ctcd(f UPtX(I; Igrml];géortlmémé ofgaiggeho \Q’grnalkyl )flalo%l‘\]rv%gla )§X,) -hexylk

44346- ( 3-Benzol 1, 3]db@Mﬁ@ Brear - Hydpyy,iamighilawdally}] ephedOkyindnexyl ] - 2- (2- car box

y-ethyl)- 35 phenoxykbpt 09/ 024492PCT/ EP2008/ 060511 - 109 -
4 12- (2- Car bogy et hy Ha%é’r n"‘nb‘abmueﬁ"Fb“%“““te ﬁ? IE Yhethyl -[1, 1" ; '

1"]terphenyﬁ{mammwwmwwyahegwwws@hémawﬁ} -butyric aC|d
4 (2 (2- Capboxy-ethyl)-3-{6[3-(2-chl oro-pyridin-4-yl)-5- thlophen 3-yl - Pheno
xy] - hexyl|-phenoxy)-butyric acid, 5 4-
(2-(2- Carboxy4ethyl)Tgﬂgmﬁﬁwsﬁﬂﬁﬁﬁhgépﬁ@@iawﬁﬂﬁphﬁﬁbwyﬁwﬁe%ﬂﬁr phenoxyl

-butyric aci dmer%ﬁel‘éﬂi@?e@é&q@%ﬁ[i&i 34l Malmy":!
phenyl- 3-yl oxy) - hexyl ] - 2-( 2- carboxy et hyl )™~ phenoxy] butyric acid,

44346- (5- Benzo[ 1, 3] di ox0l- 5-y1-2' - f | uor o- bi pheny1- 3-yl oxy) - hexyll-2-(2-carb
oxy- to ethylj-phenoxyklitpsliddCacsiiidy to claim 1, wherein:

15 Ry and Ry, independently of each other, are monocyclic 5- or 6-membered aryl,
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
X is 0, C, S, or N, unsubstituted or substituted with lower alkyl,

20 and pharmaceutically acceptable salts thereof.

6. The compound according to claim 1, wherein:
R, and Ra, independently of each other, are monocyclic 5- or 6-membered
heteroaryl, unsubstituted or substituted with one to four substituents
25 selected from the group consisting of halogen, lower alkyl, haloloweralkyl,
carboxy, alkoxy, hydroxy, aminoloweralkyl and —-OCF;; and
Xis 0, C, S, or N, unsubstituted or substituted with lower alkyi,

and pharmaceutically acceptable salts thereof,

30 7. The compound according to claim i, wherein:
R, and Ry, independently of cach other, are monocyclic 3- or 6-membered aryl or
monocychic 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 ~OCFj3; or bicyclic §- to 12-membered

35  heteroaryl, unsubstituted or substituted with one to four substituents selected from the



4- {2-(2-Carboxy-ethyl)-346-(3, 5-di-pyridin-3-yl-phenoxy) - hcxyl kphenoxy}
-butyric acid, 4-

t 2- ( 2- Car boxyo mbdwpkipz 346- (3, 5-di - pyri di n- 2- yl - Phenoxy) ptiersshdscplsenoxy
-butyric acid, Is - 108 -

44346-(5-Benzo[1 3] di ox0l-5-y1-3' -quoro(biphenyI 3-yl oxy)-hexyl]-2-(2-carb

oxy- ethyl) hkist Y FliGecACh Her sy, haloloweralkyl, carboxy, alkoxy, h
4-1347- (3, 5- ﬁgga%enfzg% %%&o -“?yﬁ pﬁgﬁym?'y Ca(mya ugié%?%oxy ethyl)-p

henoxyk but yr #englevera Zﬁm470ﬁ$pﬁ%1mﬁﬁ%ﬁ?ﬁﬁéh”@ﬁﬁﬁ@éﬁ?@ﬁhﬂﬂébnpr|S|ng a
t herapeutically effective amount of a conpound according to claim1 or a
pharmaceutically acceptable salt thereof and a phar ceutically acceptable
carrier, 13.The use 0 e%m@BWﬁBﬁﬁﬁd%%EU&HWng?ﬁm& & T ieYic aims 1 to
11 for the5preparat|on of a nedi cament for the treatnent of di seases
sel ect ed fron&asthnaTg chronic o st{uqti%e ul monar

. e compound according to claim 1, wherein Ry and’or Ka 1S pyrl ine,

pyrimidine or thiophene.

10. The compound according to claim 1, wherein X 15 O or N.

10
11 The compound according to claim 1, wherein said compound is:
4-{2-(2-Carboxy-cthyl)-3-[6-(3,5-di-pyridin-4-yi-phenoxy)-hexyl]-phenoxy } -butyric
acid,
4-13-{6-[3,5-Bis-(2-fluoro-pyridin-4-yl)-phenoxy}-hexyl}-2-(2-carboxy-ethyl)-phenoxyj-

15 butyric acid,
4-{2-(2-Carboxy-ethyl)-3-[6-(3'-fluoro-5-pyridin-4-yl-biphenyl-3-yloxy)-hexyl]-
phenoxy}-butyric acid,
4-{2-(2-Carboxy-ethyl)-3-[6-(3-pyridin-4-yl-5-thiophen-3-yl-phenoxy)-hexyl}-
phenoxy?-butyric acid,

20 4-{2-(2-Carboxy-ethyl)-3-[6-([1,1%3",1"[terphenyl-5"-yloxy)-hexyi]-phenoxy}-butyric
acid,
4-f3-16-(3-Benzo[ 1.3 Jdioxol-5-yi-5-thiophen-3-yl-phenoxy)-hexyl]-2-(2-carboxy-ethyl)-
phenoxy]-butyric acid,
4-[3-[6-(3-Benzof 1,3 |dioxol-5-yl-5-pyridin-4-yl-phenoxy)-hexyl]-2~(2-carboxy-ethyl)-

25  phenoxy]-butyric acid,
4-(2-(2-Carboxy-ethyl)-3-{6-[3-(2,3-dihydro-benzof 1,4 ]dioxin-6-yl}-5-pyridin-4-yi-
phenoxyl-hexyl}-phenoxy)-butyric acid,
4-{2-{2-Carboxy-cthyl)-3-[6-(2-fluoro-[ 1,143", 1 "]terphenyl-5'-yloxy)-hexyl]-phenoxy} -
butyric acid,

30 4-{2-(2-Carboxy-cthyl)-3-[6-(5-thiophen-3-yl-biphenyl-3-yloxy)-hexyl}-phenoxy} -
butyric acid,
4-{2-(2-Carboxy-cthyt)-3-[6-(3-pyrimidin-5-yl-5-thiophen-3-yl-phenoxy)-hexyl]-
phenoxy}-butyric acid,
4-[3-[6-(3-Benzo[ 1,3 dioxol-5-yI-5-pyrimidin-5-yl-phenoxy)-hexyl]-2-(2-carboxy-cthyl)-

35 phenoxy]-butyric acid,



10

20
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4- {2-(2-Carboxy-ethy1)-3—[6-(4"~dirnethyiammo-4—ﬂuoro-3~methy1~[1 113" 1"terphenyi-
5-yloxy)-hexyi]-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-yi-biphenyl-3-yloxy)-hexyl]-2-(2-carboxy- ethyl}-
phenoxyi-butyric acid, _
4-[3-[6-(5-Benzo[1,3]dioxo!l-3-y1-2"-fluoro-biphenyi-3-ylio xy)-hexylj-2-(2-carboxy-
ethyl)-phenoxy]-butyric acid,
4-{2-(2~Carboxy—ethy1)—3—[6~(3,5-di~pyridin-3-y£~phenoxy)—hexy1]—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 -yi-phenyl}-heptyli-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.  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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