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whichare incor por ated herein Dy retrerence rn their
entireties. 1. FIELD OF THE | NVENTI ON [ 002] The

prgslent i nvention iﬁﬂ al-fEpt KpPp ﬂgﬁscapabl e of

nodul ati ng

[908bmposi ¢ 15 §P1&1t9ﬁb?rill glawgsj b 5@@%!%&19% %'5595 Bz mravisisiel application
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treat ment of 'conditions such as type
no. «5oéﬂOéﬁé§ filay pegteidj 2004, kWbichars thosiporateblesseinby gﬂferen@em their
Jntolerance and hyperchol esterol em a and rel at ed
Nty der s associated with abnormal |y high or |ow
plasma |ipoprotein, triglyceride or glucose |evels.
2. BACKGROUND OF THE | NVENTI ON [003] The production of

1. 1 NS iSr §8E iRVENATON regul ation of carbohydrate
and—J¥rp§§1nE'a£Urr§nr—rn

sulin inbalances lead to
[002bndi t i Ofibe presdnt fventjqrereldtesdb abmipesndyehpabie of medulating the

serious t abol i ¢ ease th t afflicts around 5% of

ORI PORRT DAL Ep RSB ompr iy e PR Bt and methods
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pancreatic I's in response to elevated plasm

tng Hhhdmeswhypﬂhten&mla kgtrapidesis mpetifie ghicessantoterancs. antly
%‘Piﬁmgﬁﬂ %ﬁ ﬁa}eg%isrg)?&;el gé%ﬁgﬂ%tefihmﬁlo gﬂp&%&%h&ﬁ otrtfgw plasma

hpcﬁzf?@téﬁlt triplydeside pf @vtsiRdevelsi ght into regul ation of
carbohydrate and lipid netabolismin vertebrates, and

further provided targets for the devel opnent of
t herapeutic agents for dlsorders such as obesity,
2. di aBAGHSGREOUWNDYE JAH HAN and dysl i pi deni a.

04] GPRAO. | '
5, 5y BB RSSO
lipidendiliemp addinmbelasa éRl b zeaditisndwich agtypevigdiabetes mellitus, a
putative transnmenbrane domai ns that respond {o

seripyp metapolie disgase dhat agfligly agpundvae phige PAPYISAQIGT Wegter Societies and
OVC%IlgB%l 1158 R 8{)1‘3%&1\7&&& tfnﬁ%%e%&ﬂ ;%Mréc‘f{tlc B ?eillg Jn response

physi o 0gic f'unctions ent’i
to GiSVa&ral magpieaglucase eyiicr is (augmented hy ltlmqnpstence ofi fattyietcids. The recent

T T e
sec %n ha?é%vf’cfeﬁ indFRRo irSgulhttdH of c@fﬁéh%ﬁ@@nﬂ MR Rt &Rlliskh in

and insulin-secreting cell”Ilines.
vertebrates and further provided targets for the development of therapeutic agents for

disorders such as obesity, diabetes, cardiovascular disease and dyslipidemia.

[004] GPR40 is a member of the gene superfamily of G-protein coupled receptors
(“GPCRs”). GPCRs are membrane proteins characterized as having seven putative
transmembrane domains that respond to a variety of molecules by activating intra-cellular
signaling pathways critical to a diversity of physiological functions. GPR40 was first
identified as an orphan receptor (i.e., a receptor without a known ligand) from a human
genomic DNA fragment. Sawzdargo et al. (1997) Biochem. Biophys. Res. Commun. 239:
543-547. GPR40 is highly expressed in pancreatic f cells and insulin-secreting cell lines.
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is linked to nodul ation of the Gy famly of

nlwommsan‘;m;sl;; ul ar si Qnal ing proteins and conconPCamis2005/005815
" CPRAG dcVabtorios I ﬁkﬁ@\t etiiutzaioniofi thel @yfainsly off hnti‘ea@ellukie mignaling

dt | i
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[0087r di ovaTaebasvaleHiseaspe Hillabdies) dHRbigg mibf?ertﬁihﬂﬁhsd‘a@cﬂﬁﬁ/ascular
the need for new therapies to ef fective y treat or

dispase pah fytlpideania yadersGosessthe eeddonmprihergpicsie ef ity @Rat or
preL/thQQﬂleSErCBI\MIHSIqS herei n are conpounds, pharnaceuti cal
ositrons and nethods wuseful for treating or
: prevent| ng a condition or disorder such as type Il
di abetes, obesity, hyperglycem a, glucose
3. i nt SUMMIXRY ORTHE INVENFEIGNCe, hyperinsul i neni a,
perchol esterol em a, hypertensjon,
[Ooﬁi//per i pgmvgﬂeél, heegin are Wupqlsppb@mageutlcal compositions and methods
I [
use?%‘l%{ f(r)érfietﬂlg)f)lr :ﬁ) Cﬁdg%ﬁ%ﬁc%@ﬁ do(% élgs?u & suﬁgﬁ acggé Hci‘habetes obesity,
hy@tglgcansial gnmsesntolekﬂae,ylnmlmaagaandeehmmnddﬁleﬁua
t hronbotic di orders hro di abetj ¢
hypez g%mlﬁmwd Stngiopel egﬂgpweyln%seuwe&%éwt. on,
h 18R RIehYa, dYIRRERRIA t'BbﬁE%P SRES, A
yr% fﬁzg}t [007]a g glﬁe as?prélg : %]n ouné‘g t’ﬁedlcm1sculalr
dlseasv,emhqrgwldramg kucﬂr@yghweseaketbwdmhsaﬂ(rbmbotlc disorders, nephropathy,
P- L2 A .l erein .drogen, aryl, .
e RGP (AR PR S R By P bRk Pohys dyspepsia
hyl@i fhia, chitebr 6Add@nky/| ene, (C2- C4) het er oal kyl ene, O,

)..,, N(R), CO-(C5-C7)heterocycl oal kyl ene,
[007E1- ¢4) alm«)nee%éecscmempour( of the)iaydayipe havahrepsoal frmula (1):

C(ONR2); Pis an ar t et eroaromati c
ring, (C3-C8)het eroc;gjcjlriga?kyl ﬁgxoﬁs I%

(C3-C8)cycl oal kyl ene; L2 is g bond, (Cl-C6)alkyl ene,

wh%%]\f()%pé ;&Igég%?w Lhee%ngglé (@Sx( %)R]q(k@?r (C)C@Iﬂeroalf(yl ?L is a bond,
|
(Clc%éalggeﬁ & cﬁgﬁ’éé}l@ 1%5 Xg S(O)m, NRY,

C(Q)GLE ) héoenyelextly I 2T SO kyle0e-SORNGR Ry (@@, SEPMERY (RSO, or
C@%@%%F&@%ﬁ%ﬂ@ RERs Aoy, (CGnC aPgreeT dom foydgne or
3Zc{b@§&6@@a§ly ;iisee{ g&gir (@ﬁgg)g%w@ |(@§d§)ﬂe€e?&alk 1g}]ee o, S(O)m,
NRYS, CIRR(R )N(SQﬂ)I(R , (6h-GQadkylene- @G%N(M E@m@@a ylene-N(Rz)C(O)
(CAEhaRAALIEEIRRY), (C,-Coalkenylene-NR?)C(0), (C1-Ca)alkylene-SON(R?),
(C-Cyalkylene-N(R*SO,, (C2-Cy)alkenylene-SO,N(R?) or (Co-Cy)alkenylene-N(R?)SOs;
M is an aromatic ring, a heteroaromatic ring, (Cs-Cg)cycloalkylene, aryl(C;-Cj)alkylene or
heteroaryl(C1-Cy)alkylene; X is CR’R?, N(R?), O or S(O)a; L? is a bond, (C;-Cs)alkylene or
(C,-Cs)heteroalkylene, provided that I.* is not a bond when L? is a bond; A is —CO,H,
tetrazol-5-yl, —SO3H, ~PO3H,, —S0,NH,, ~C(O)NHSO,CHs, —CHO, ~C(O)RS,
~C(O)NHR®, —C(O)NHOR’, thiazolidinedion-yl, hydroxyphenyl or pyridyl; R' is
(C1-Ce)alkyl or (C,-Ce)heteroalkyl; R? is hydrogen, (C1-Cg)alkyl or (Co-Ce)heteroalkyl; R
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(C2- C5) het er oal kyl ene, provided that L3 is not a bond
when L2 is a bond; Ais -CO2H, tetrazol-5-yl, -SC3H,

o WO ROBHIB0661 SOPNH?, -%O ) NHSQ2CH3, -CHO, -C(O RGPCT/US2005/005815
ideyimg stetodlyBii Tyt H{Caxn)alktinyb dCoBs)alkynyl, -NR'R”,

B R R R e LT p—

1 | 4
(Cl( a 82]?2 055 ?%%gdgi%’l or 1(§§CY)%II<\9Q>/12 Yg?&g?lg?giapd R* are combined to form

a 3T, (lr, &6 ey - me(n(ggne@gyngmagﬁqyung frgg.z@g) 91 thyen %pterompgelected from

N PRI A Y O O L gyl P o o

(CxCReBakyieny R6 (iHhe(téEBarSZBl%|1i<hy‘t}tbgerﬂpt(CQ-@)alll§/ylms anmme
lndare c%tgg%med to form
EpsRge IRgHy G rnpikeh 8X¥(531I¢$93é@’1r?élcé‘ib8>él’(&r5c5)alkyl optionally,

R® ﬁxg(% g? %%%gfrfbﬂ{@é tN'for)Qu ?@d 5536 %7%@?&8@@11P£5(¥ﬂtammg the nitrogen

atonC2-v@gylathiey Ia;d attamhec(a(ﬁﬁ f@r) ch Radditiphal HeGroaoms selected from N, O

an@féf?‘b fiyl g#de?ﬂ? IIWI%V@I%%@% ﬁeqec(t%ff]i%%qg%ﬁgven ar}FIiS heteroar
(clo@ml@}r %} @g)‘wﬂerda!ky@ qc?@g)ér%aﬁé) @Ad<(>d§ Cg‘?tﬁettér@é‘fﬂlea)fkyl

are conbi'ned t o
OPthﬁBmi?er etd R nage eombied tm@rmraeél -nht |6og:e?rmeath9mdt rgngabringdining the

nih Bt p Bl R L SR B AR e 82 aprcnoggmpgeected

fromarne, ® adégerRFentlyy, I&@r@ﬁ?l@(@fﬁgﬁlk'w QCQQ@)ﬁeteﬁfaYﬂ:yl (C3-Cy)eycloalkyl
het eroaryl, (101 C8)al kyl, (C2-C3)hetero

or ((ed-simteapeycdealich thﬁﬁ@le(J@BtS@B)ﬂllfb@ aicqagen @M&XAO 1 or 2; and the

subg@ﬁﬂg?ngl 1lo¥ 0. BIP ﬁ%ln%&c g &ﬁqpb{ﬂggthtaﬁ 3. (Qr(ﬂ1 a 4-, 5-,

merber eq ring contalnin ni't'r ogen atom to
meﬂhxp‘tbenlzhleyyﬁhmﬁ)ﬁeath@dom radidt B&theﬁyl—@-pﬁer@dldbﬂlbﬂylal

S M M M N -
ber&&‘?ép%aﬁ%fél £fl; W[4 (HRhzdyfadni @ﬁﬁ @ﬁyﬂl%h?ﬁlglgx ng; 3- g@

subscripts mand n are |ndep nden
(1sqphetylcg<wbimzmptdob3rIEher_lylplropZI;loamj 3- (\ﬂpfuembltmxybhlezanudqn)ebn d
other th

pherth\é pﬁ%g&l}B%tﬁzw gggg éﬁé&iéﬂici?émylgpf%%neggbaxamldo) 3-phenylpropanoic

ReBh@nye B -
e R net e one

chlqary)ppen pr@ﬁ@armdg)gr@panom acid; 3-(3,4-dimethoxyphenyl)-3-(furan-

2§
3-(4-
2-epto O T AR BB sl O e
(dlrﬁethﬁ}atrﬁn)di)phmyﬂpﬁfmaﬁﬂcd@)i S{Z-IQMnyldiﬂhetﬂmmhaﬁcﬁcy)ethylthlo) lH
(IR 4R3 4-j soprodo yl %ycl ohexanecar boxam dg) - 3- ph
be %]ﬁl}lé drylpropangic acid; 12-Bromo-4-[(3,4-dichloro-phenyl)-

hydr8ondme ]b@ @ﬁlﬁ%?fﬁ%&&?ﬂ\é@tlc%c - OL - (BYL QAR AR BN D RESh-5-

anoi c a
cark?ﬁﬁaoné@hélry@pbler@xy} lemﬁhyﬂpwaam«wdﬁbﬁe(&ypdnnethoamhdnyl) 5-(2-

ﬂuozoé}gepgggégﬁﬁ&g%bg é/g%ﬁgh l)a% %aopentanmc acid; 2-(2-(3-(3,4-dihydro-2H-

bendo be]{ 1@]&1@)&@@@“72?! Ciﬁéthﬁl 44x0-4H-chromen-7-yloxy)acetamido)acetic acid;
|msth | am no) pr opanoi ¢ aci d;
wﬁm

3-( Jirgmpzblplaenad dr}ﬂ)eff @nmy)aétdwﬁr(ﬂhBrsynomphenyl 4-yl)-3-

phe?gﬁéﬂéxﬂ%l) pﬁ&;ﬁ%g 20183 c p gn;%‘lu?fd 9 “(trifluoromethyl)phenoxy)-2,4-

dinitrophenyl)propanoic acid; 3- (3 (2 chloro-4—(triﬂuoromethyl)phenoxy)phenyl)propanoic

acid; 3-(4-(4-methoxybenzyloxy)phenyl)pent-4-ynoic acid; 3-(4-(4-
methoxybenzyloxy)phenyl)-5-(trimethylsilyl)pent-4-ynoic acid; B,p-dimethyl-4-[[[4-
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hydr azononet hyl ] - 6- et hoxy- phenoxy}-acetic aci d;
2 (4 (2 (2 (4 chlorophenyl)furan 5-
hyl ) phenoxy) - 2- met hyl pr opanoi ¢ RCTAS2005/005815

« éﬁy{ ?-[éiﬁrmww&ﬁﬁﬁﬁwhﬁlﬂrﬂtb}a%e]@ﬂmethyl]thlo] -benzenepropanoic acid; -
al‘n]féll&y Q%%X(%s g@y%og‘-\ﬁv @%r & oL—gﬁ?ézl lﬁs pﬁégﬁ%yl?methoxy] 3-

meﬁb@%?M?Zprﬁb%ogcJ@d Ry kaiftR¥Rr4H chromen- 7-yl oxy) acet a

m do) acetic aci

[008] (4' - Br Eh@cmnmdypfme W\genuorph@hl)dle-pﬂj@ltfwt;ticaa&y@,cceptable salts,
solx?a{tésg';;r' B&ﬁ"ﬁtg)s_ A eanyl 4-yl)-3- phenyl sul fanyl - propi onic

[008} ( 5- ( 2- Bideptatir énBdditaéms, 4hd biebdnt Ua/eati®n Piohvided arempound having
4- d|n|trophenyl)propan0|c aci d;

the:ﬁorgrgﬂq@a *hl oro-4-(trifluoronet hyI ) phenoxy) phenyl ) propa
noi ¢ acid;

3
3- (4- (4- et hoxybenzyl oxy) phenyl p -4-pynoi c acid;
3-(4-(4- L3
nmet hoxybenzyl oxy) p@e_ Yl )b~ thyl silyl)pent-4-ynoi
c acid; (3,(3-dine h31-£1[[ 4 -3 WD 2005/ 086661

PCT/ US2005/ 005815

) Pi t 2nyl |- 5- t | 1 met hyl ] thi o] - b
wheieiQrl (5 ﬂmg?aé‘cfﬁ%@]@gﬁﬁﬁ%ew st SN

[Olmst ﬁheny i certaiP X RARhents Xﬁg é?l?ﬁ%]en ?ﬂ‘n]t) ovides COIE]B%%\'% having

oXy enzenepropan0|d ac or sa Hereo

the Tovenudo (@byunds of the |nvent|on i ncl ude
phar maceutically acceptable salts, 5solvates or
prodrugs thereof. [0091 In certaln,enbodlnents t he
present invention provides a cexpolad._aving the
formula (la): R3 R4 L3 A Q" la where Q L1,
P, L3, A R3 and R4-are-ras ~dgéfified with regard to
formula | above. [0101 In certain enbodinments, the
present invention provides alltonpound having the

whir@' ; ll,aP,(Ilf?K and R dre N defindd ‘e*/ith—reéard(t% lforfﬁugi Qoove.

[011] In another aspect, the compounds of the inventions have the general
formula (II):

R22
Jogas
WS

II

—C— or —N—
wherein Zis | | . R?'is -H, -OH, -NHS(0,)CHs, heteroaryl, or -NH-

heteroaryl; R*is -(Cy.Cy)alkyl, -(C3-Cg)alkenyl, -NR23R24, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, —“C=N  or —C=C-R*® or goptionally where Z
is a nitrogen atom, R** is -H; R* and R* are independently -H, -(C4-Cs)alkyl, or -(Cy-
Cs)oxyalkyl; R is -H, -(C;-Cs)alkyl, -hetero(C,-Cs)alkyl, -(C;-Cs)oxyalkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted heteroaryl; L is -O-, -S-, or -N(R*)-; R*
is -H , -(C;-Cs)alkyl, substituted or unsubstituted aryl(C;-Cjg)alkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted heteroaryl; Y is absent or is -CH,- , -
CH,CH,- , -CH=CH- , -C(O)CH;- , -C(O)CH,CHj,- , -C(O)CH=CH- , -S(0,)-, -S(02)CH;- ,
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where Q L1, P, L3, A and R5 are as defined with
regard to formula | above. [0111 In another aspect,
. heosmcgqioounds of the inventions have the genepal/UsS2005/005815
* S(ﬁﬂ)@fﬁz P ES (O 56, of -600)-; Wyis awtbstitited b w@ubstituted aryl or
-H, -OH, -NHS(02)CH3,
subvﬂptq%oogwfsu sB{uted,\yﬁteﬁngr&l oaryl; R22 is -(C2_C8)al kyl,
[012] C3- CB) B diRehek aspe%ﬁﬁé‘enﬁ%ﬁ%&h&éétIﬁﬁmﬁﬁceu’clcal compositions
unsubstituted aryl, substitufed or ‘unsubstituted

conppEiseroapiarmaceytically acceptpple carrier,@hluenresxcipigit and a compound of

iy ere Z is anitrogen atom R22 is -H, R23
fonﬁﬁ%%%r%%ndependently H, -(Cl-C5) al kyl, or -(Cl-

[018p) oxyal kydnotHs2 5spe8t tHd, mvérﬁbn@()\aﬂémhethods for treating or preventing a
- het er o( Cl1- C51al (Cl- C5) oxyal ky substituted or
disgase ebgqqdftmne%@ eategi T on@ thegirpn ?qn@tsélag @if tyips 4L abstesy plesity,

hyﬂ%%%%e Zélﬂc ?Hrﬁo che il n%sthc%z@pennﬁﬁ%emha? -H,

stltute of unsubstitute
hymrqﬂo(@ier(ﬁbm)aahj(pdrtensuh),sltypbﬂmeﬁrommemmshlmt‘hl:tldﬁrmd, aryl,

hypg%gz&?s%:dg%iaegﬁawl ergrlslgbst [ %@ﬂ% syn et er oardyowé}@ﬂgiovascular

s s ki 2%%?801&?@%@5 = h%g@%bem oulipathy,

dlabGzC(c@)etmopayh}’s sexugldystinctiom dhmmhsvns ldb’@t dery tigmmgalthyo ldYSPePSIa
stitu unsubstityted heteroaryl 012] In .
by el bR oR R b et §o BbRaad misliiinauf acupieet in
need ARRESH 4 thepeutiallP effedtivg aghophesMBEMbduha o YorafteR Taibeor I1.
carrier,_diluent or excipient and a conpound of

[018br nul a I anogher pgpeg; the) lnvqr@lpa]prw\ﬁdm@ﬂa@ds fag eating of peeventing a
disdaY gpédn%ﬂl&rlgyﬂo%% ?@{hlg%i d[uflaﬁ{o f@ﬁ%g{prﬁ{ng aﬁpntlf'ug&rmg toa
a diSease or ‘condition'Se from
subfen i sded ftigeredf d thigepduticall pbfféise anloast 64 compound of formula I, Ia,
h)éﬁergl ycem a, glucose intolerance, insulin
i stance, hyperinsulinem a, hypercholesterolem a,

[0152// per t eng; aﬁl%thep X%ﬁE‘J 'tHEQH{fé?ftﬁh'b%Qlées rﬁé’tﬁ@&sl fof’h SR Ho%r preventing a

pertriglylceri | pidem a
diseagedr mml;ltusynckhamé rB(gulmad or mfsocdddry paahmsems& cells comprising

adlﬁtg%ﬁr osg(le ﬁ%& Ja?tdﬁ g}ggcﬂt%ﬁrgaf eﬁﬁqﬂ;u C%ﬁ’fg dtl?ie amount of a compound
of fofhhIAGPRL My or BEXUal dysfunction, thronbotic disorders,

der mat opat hy, dyspepsi a,
[016] In another aspect, the invention provides methods for modulating GPR40
function in a cell, comprising contacting a cell with a compound of formula I, Ia, Ib or II.
[017] In another aspect, the invention provides methods for modulating GPR40
function comprising contacting GPR40 with a compound of formula I, Ia, Ib or II.
[018] In another aspect, the invention provides methods for modulating circulating
insulin concentration in a subject, comprising administering a compound of formula I, Ia,
Ib or II to the subject.
[019] Other objects, features and advantages of the invention will become apparent

to those skilled in the art from the following description and claims.

4. BRIEF DESCRIPTION OF THE FIGURES
[020] FIG. 1 provides a scheme for synthesis of exemplary compounds of the

invention.



hypogl ycem a, hypertensi on, cancer and edenma
conprising admnistering to a subject in need thereof
wa ismseqeeut i cal |y ef fecti ve anobunt of a conporad/uskoos/ 005815
formula I, la, Ibor Il. [014] In another aspect, the
i nvention provides nmethods for treating or preventing
S5.a MERAHEDDESCRIPTHIONGE IHIE INVENTION nodul ation
of GPR40 conprising admnistering to a subject in
need thereof a therapeutically effective anount of a
congaund AYprERhibhEard Definition® ©F !!- [015] In another

aspect, Che ventron proviades nethods for treating or
[04d event i Age termdi“teaS teatingnaidt‘teatmrendi, at extd heegnlaad mdant to

. i nfluenced by pancreatic Rcells c risin

incRiqei el i ardeding iseRtiion or fieue AU Aiendant symptoms and

all&Aadrp ethei 16t ‘%r@feﬁ@”?*ﬂr&?erﬁiﬂgu Bhd GfrePenfOAPAY 0skd Rkein, refer to a
formula I, la, b or I'l. [016] In another aspect, the

methpderfidelingra prerdulingthis oasetiofa conditibabr digeasPRadYor its attendant

o5 0 BBl 3 LBy bt B

riskbpidyairimaspemUitionte diseyent i on provi des methods for
nodul ati ng GPR40 function conprising_contacting GPR40

0%t h a cdhpéumd terrapeytipgllyseffective amppntd refeys to [l @pows of the
coB ST AT BRSBTS .o st
thas istheergt soughtpiitiesemy “thelapalitehby effectave anmpatinnclodes that amount of a

f la l,. la,.  Ib or Il tag the subject. [019] her. .
oy Bat ek re0IStHee b %ﬁflg@%@ pa#%éewehwwr oppliqviate to
SRR, SRPGIT o ARG L b [yl SR g s

sulgeet T e fleGpRES 4Y 266k ctiRte@mdun iy suect avil elendepéwling on the

cofRReR 38k AIR AL SAMEANNE OB DU AR 2 e

[023ESCRI PTITEMN-&bjebtiE s BNVRNTAERNN %0 InchidRagMhAd LiR%s ¥hmals,

. Definitions, [021] The terns "treat", "treating" and

inchyding, priiat limijed tDquimaies @ig, humansheais, sheep, epat.Ugeses, dogs, cats,

I.atl. 0 ' -1 I.sease

rol P ShlcB AT Ao B bt & SRBRHLLAT, B iR E Siyppen

[024gr ns " pThy &3nin's ,“rrfbﬂﬁleteémﬂmgirl]atgmdfahg ﬂlﬁvlﬂqétr'bféﬂ to thagbility of a
used herein, refer to_a _nethod of del aying or )

coppidiininegeashar ditseaee B et achritot SR etrea diresly or

indirb&ty2 RRHBA are SHIPSRNAS thaRAbF LD e, iR t%?#:artiﬁlg%r totally block
acquiring a condition or disease or reduting

stigulbjierg tdesrease] plevarft, dddagyuaativagors inetidatej denersitizd] sredosen regulate

signal transduction, such as, for instance, antagonists. Activators are compounds that, for
example, bind to, stimulate, increase, activate, facilitate, enhance activation, sensitize or up
regulate signal transduction, such as agonists for instance. Modulation may occur in vitro
or in vivo.

[025] As used herein, the term “GPR40-mediated condition or disorder” and the
like refer to a condition or disorder characterized by inappropriate, for example, less than or
greater than normal, GPR40 activity. A GPR40-mediated condition or disorder may be
completely or partially mediated by inappropriate GPR40 activity. However, a
GPR40-mediated condition or disorder is one in which modulation of GPR40 results in
some effect on the underlying condition or disease (e.g., a GPR40 modulator results in some

improvement in patient well-being in at least some patients). Exemplary GPR40-mediated
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[022] The term "therapeutically effective anmount”

refers to that anount of the conpound that will
Jwehkowimsedsine bi ol ogi cal or nedical response of RCTIUS3008/005815
Vebndjtmigharid-oronlebyigdide tanaer dsl hetebaficsdisgters, dpedinbetes, type 11

i POgh - B Gth LASE TR s i g o atee pperinsulinemia,
hy;%bkflfoﬂééte%l%mﬁ@ hppRasibn Q@\p@ﬂ@ragwﬂém&ma Hypeﬂhﬂlgéahﬁt eto

sone extent, one or nore of synptons of th

hypesiriglsesidewmia, dv@miwlaﬁatmldos@ahﬁ@glmewa ﬂub]né@mc disprlers,
I f a su ect
me{aggfl@%% I r{lgéa ngrgltn[ %gﬁ&é%#%%&ni dord%rﬁ,e & Srdioyas c\mjﬂr d{sgase
ath&emﬂéﬂotsi% laﬂﬁfeyt discasyg erlwenghjz,,duﬂieﬁc neﬁﬁ)%)&thy, distiytie gétitoPathy,
g@- [023] The "subject" is defined herein to
Sexiu vtmetien. dermaatepathy. dysnepsimand edemac| udi ng, but not
mted ic S )

026 2% & o 5B JRYPS by Rl or AT o E b ANE P means, unles
otheﬂvesd $tkted d strapglﬂebebnaﬁdledrcﬂmﬂg mea}tchc hydin@cmﬂjbm exclical,or@ombination

el 038k Tt s ML, o R SLLOT A0 g

mearﬁccrn%aé eencwaﬂsiﬁ@f %&%ﬂl&%ﬁaw tgf&l;gs ﬁ{ch?d‘etrhé’th§r1¥ et‘afyl Ry,

her directly or i'ndirectl nhibitors ar
ISOUQnﬂonfh!{léb’llﬂﬂ'aﬂYI fsobutglk aeppbeyl, byqidhdxod (psmlmheay])lylethwl cyclopropyl,

timulation crease rev
eyl e l® Homolias TH BonGR ol B eR B, P raHTh il Hhert
1yoawga§iﬂknﬁﬁsductlon such as, for instance,
antagoni sts. Activators are corrpounds that, for

[028k anpl e, The tramt alkeryl]’hy el or ap pite aE anothertsiibsitteent, means a
traﬁ%fgi u# %@E@e.dgﬁlgpla ﬁg %(k{{ﬁ%tgérl]rgg agtﬁ& a,'sgrg:églr‘t])?rga{clgg %herreof, which
may bs ireomoeor Mydmﬂsamrm baying Cieitun ber v b:{rbon @lbmSYﬂeb'igidzﬁ:ed (ie.,
Co EgPe] B 1610 4 GUPEY a0 Ao CHBOTI RELrpgh. Bepaples of alkenyl
groffAkfulde ngi i esg&ﬂﬂ? rcr&tgﬁ rZai%;%'hteﬁ?Ijt H u’taaf%ﬂ f’gﬁag_éﬁglenyl,

for exanpl t'han or  greate n nor
3-(hépevtatlienylha@PRigemnteaticlo gtandaseiners therent. di sor der may

102856 aotfi ey iRt o ool Eakedt Rl ariba o RS s
stra@dht @k ﬁ%aleerd dhSinTyRIrd ArbAl radlic ATDSKUA oAl iRt o th&fB6¥ Which may be

results in some effect on the underlying condition or
moméﬁa@weatgratedah@nm@e mvmblem@alb@sawms dmgrzamﬁe(l e., C»-Cg means

i, BB At o Bhaat o DY £ ST OB nctoce

ethffﬂyl,l\l %EIIBL#EB@W QDEL&&ﬁvyl a9@ ﬂhﬁghbt B@lﬁol@gd aﬁﬂ ﬁ@ﬁldfsrtﬁereof
i nclude cancer and netabolic disorders,

[029] apet esTheippa ° PllkyleHP 'Eﬁétt@‘% OIGs @aTHOf anwyﬁrewﬁ%@rmr%@ans a
diV%lthclgaﬁal' cfé}l%@ a0y %h&hﬂ@& bf‘ C@Hg%ngCeI—rI;t e;l;g]fncally, an

eri nsul’i'nem a, est erol
alkai)(peallkyken@)rglbw Wdhhaa/e ﬁ‘Dpp)értd) Rpicaibon atoms with those groups having 12

or R RE b Eh S BhiuE SftBs Linche BreSe uivenfiGh SRl Eet alkyl” or “lower

alkP¥RE i9 ﬁ%ho&éf%ﬁﬁlﬁ'ﬁﬁ{%oﬁﬂﬁyfeﬁé BiRg, ggnéfﬂll‘?q{a%ng%l@t or fewer carbon
cardi ovascul ar di séase
atoms.

[030] The terms “alkoxy,” “alkylamino™ and “alkylthio” (or thioalkoxy) are used in
their conventional sense, and refer to those alkyl groups attached to the remainder of the

molecule via an oxygen atom, an amino group, or a sulfur atom, respectively. Similarly, the



at heroscl erosi s, kidney di sease, nephropathy, diabetic
neur opat hy, diabetic retinopathy, sexual dysfunction,
,“W , at Y, ygpep3|a and edema. [026] The PETMS2005/005815
ﬂh’hﬂlaffk’jff‘énﬁﬂiyr fer st bl agirine grqvarhavis tenetthdiedsilityd giraupe that can be the
ess otherw se stated, a straight or
Sm%ﬁ%ﬁﬁﬁ%& hai n, or cyclic hydrocarbon radi cal, or

[03<l£ nbi nat The terﬁah%@ﬁfalky\m I tsél$ of 1Al domisRdtienatias andii@otitéreh,
e nunber of carbon atons designated (e.g., Cl1-Cl10

mepsa Halegraheryvisectiated, ,a@{;ﬁbge) stragshd ap pragclsd cgmaky pr gyrchig iy drocarbon
rad;cag ?gﬁmﬂﬁ‘aﬁ%ﬁs th&e consﬁ)ku@g f&?}é%:r?g{l g@g{xs%%&'ﬁonﬁ‘ oRéVthtee

I'SO Sec
hetéx@ytohmrsebeyte)irfﬂﬁﬂn We, groypcdompistify bf O, Nyal §p axpwhereihthe nitrogen and

S R oL DL BT b ainaly be
que&&ﬁfﬂed atrk e RYkroatd®(s) 658 laha 9 ?ys‘bepﬁ! LedOft a8 BéﬂESn of the heteroalkyl

ubstituent, neans a stralg Jht or ranched ai n,
groupc Ekamplgsl irebatch 6T, FCid- GG(EHa,eCH@@Hu NE:CHB, Cﬁbr@di—N(CHﬁ CHs,

il O Lo s Hes bR st s, 2 "Bt Hiay ocrs
Uplt¥Bwd BetelodiimCiahPBE 8ons8ifive iR cRhs H@J&aﬂﬁi@' @H*Q!N}@focm When a
Exanpl es of al kenyl %rou ps i ncl ude vi ny

pre@ix @ug,h as (£2i(x0 ,yseuspé fg/teferzo ngﬁem;llgiﬂ; group, the number OF car%/ons (2t0 8,

in tﬁg mS(F e?g nréleélnt 8%glclu%1 efroa ?lla}g g{ wzFHa%dr )%nagnp“ale a Cy-heteroalkyl
groupg h%meydt to ifeYudet foglekar@ple; a—@I—Q@H (ont cafboh R&Ym and one heteroatom

substituent, neans a_ straight or branched chain
fepwmg&%ﬁwtﬁwﬁ%’r Hx$H. conbi nati on thereof, which nay

[03 gr bon MONOT, @yt 1]¥ﬁ§ﬂ'§@tdgef ?éfﬁ“x%orh@zld @e%%ﬁpwﬁw?&e the

at ons S|gnate
hetedogfoin Baxlpges h }mtwloaﬂ{}é garupliv b exyalkyl grolgo nfts . indExaep| es

st IR ryine iR e - OoHr & ereRutiyl BHoup with
twd &48dn #BBs taﬁﬁ Bhe ék}l@éh %}ﬁaou@’ a bérﬁ&ll ﬁtoﬁD A1, CHTH,0H, and the

anot her substituent neans di val ent ‘radical” deri ved
likd.r om al kyl , as exenplified by - CH2CH2CH2 CH2-

058213 e KB PSR E o SR e R g
divelenf @WRA] @e@fv@@ lﬁroﬁi Hé’t@ro&lﬁ}'ln gs @Xeﬁﬁﬂiffeﬁ Gbyl-CH, IEH PR EIGITH,- and
i nvention. ower al “"l'ower al kyl ene" is a

Cigh St Clira CéﬂkyForJret@aPa&ylemgr@u% heicipairmapanyelso oceupy either
or S pE e S pdlipl G k08, MR o PRk oy

alksall‘eﬁedlaﬁdloi and thhéike). otivarthe falallsdarendditbréak @end linking groups,
t hose, alﬁyL 9roups attached to the renmai nder of the
no gentetimmeotithe igling grayeds WRJ%E- an ani no group, or a

[fur a $ b R
03305/ 086?;%?} ) f%%%‘géﬁo%%ds?gmré’@; &ég‘yq %?/' tﬂerhgellves or i

comighatia with atheaterms, rgpresent, valdss gthemsasta‘adha@ha Ivkuysions of “alkyl”
and* et oallt(}'fla’trespectweﬁy.t 1ilgus, the terms “cycloalkyl” and “heterocycloalkyl” are

meant to be included in the terms “alkyl” and “heteroalkyl,” respectively. Additionally, for
heterocycloalkyl, a heteroatom can occupy the position at which the heterocycle is attached
to the remainder of the molecule. Examples of cycloalkyl include cyclopentyl, cyclohexyl,
1-cyclohexenyl, 3-cyclohexenyl, cycloheptyl, and the like. Examples of heterocycloalkyl
include 1-(1,2,5,6-tetrahydropyridyl), 1-piperidinyl, 2-piperidinyl, 3-piperidinyl,



same or different. [031] The term "heteroal kyl," by
|tself or in conbination with another term means,

Y mymamlnegwmse)§tated a stable straight or POTAIEIVE0S8 13
‘4"1n<$mhﬂhn56f3 iodpHcdi h%h’cmbadlbﬁnan-ﬁad; teadhydovfurrarbihat i ons

f.
totg g Hienc O SRSt Fas R n S P BisB R P g OB R IR e
[033f O, N amdté&m ‘&J?dlowﬁkgfeﬁé’naﬁch&lef&édy@ﬁﬁﬂ(y@diﬂ ” Wuhédselves or in
at ons nay optionally be oxidized and the nitrogen,

corp gt o ath oty tesps] iSRSy, Wuess gtherwisaistatad, cyiie versions of

“alﬁﬁteﬁi ﬁ{]e‘tﬂér‘?egr)% (ﬁfé’l%}ll anl% op% H@%Xb?hﬁiégﬁeﬁ%gﬁ% ‘(‘]pgr'a%aﬁ&fente"’ A4

“het&olRy (Tbidk QDehdidre Hﬁh‘lﬁ tEIHE -11N&hd3ﬂi3n the@bﬁnﬁfdﬂ{ymﬁr@f‘ﬁ)ld CEEB

-S(0) 2
“h%??é%wecmemga A%@@(lb’mfpr Wsiemakoa yons&r more
het@fbﬁﬁﬁ&éjédnvcﬁzcu%“ﬁhtﬁﬁs al @§1cﬁ¥mt§‘o%yc% a%% theW8fBinder of

prefix such as (C2 IS use o refer
themeolecwal R"yplcg]ﬂy) apyclohliyleuebehetefocydodibylsng int bav8 from A to 9
exanp

St oy P e PP BlAFTR P B PG THREHRD e
tymdﬁﬂ[y usier 6 faﬂﬁnse@&ﬁilrﬂﬁhﬁ the &idkfatityl QR ﬁéﬁe&@r@lo@m@r{@n@ Rggone
het er oat om repIaC|ng a carbon atom CH2SH. FOSZ]

[036d f ur t hdheitgrmgshalat er thadogsas i thf:rowlms Q@ af pas pbhandilyar
sub%{lﬁlléﬁt Mﬁr&léﬁ%theﬁ%sg %%tdog]ﬂ}lgrl ¥glelj(l)glge %rgr%‘ir%r 88 105%16 atom.

Adﬁfﬁbn@& aa&mﬁd s}uyh aé Sham{}tl” tage mB&ktU6l ercliderallen antiuted with halogen
a C3-oxyal kyl group with two carbon atons

atogﬁdvlaﬁ]é cr@;(%@ﬁ SpIEp plé@]ifﬁéené 18 3Bberragging from one to (2m’ + 1), where
o P STROE Ty b WBER) P ge

“hado(is 1(14Da]ky“lt’ ismaears tcamchhldv ahikmmmaﬂiyb al2, 2heni filweerdethylpdachlorobutyl,

-b?%héér%%ééh%sl %ggé Itlfle{:rg?m Eé@lg%ﬁ Cl_l%g(fpé r@q%%@al?(yp (alkyl

subIBHREPRIA Fhe ﬁ@l@g@ﬂ AOmY W?Myﬁdléﬁ%ﬂ (al‘RFyl Q@)Eﬂu@gd Wilthalogen atoms
chain term ni eneox | enedi oxy,

in zanwyb@rre@gmg &om @ddyl(%méﬂ |1hhatlnge;n @OmS): Hihel tete jperitloalkyl” means,

i ot i ST R -
numﬁéﬂ df%drboﬁl%éﬂls iﬁf’tﬁe hlﬁ&@ouﬁyFM@daﬁmne term ¢ nltj) erhalo(C;-Cy)alkyl”, is
|

heterowiql oal kyl ," by thenselves or in nat 1 on
megjttp igal tr@@pwethséme@@@hlomqmlebé lomﬁl@pw dbraperdedlorocthyl,

anEWehis versions of "alkyl" and "heteroalkyl,
respect ively. Thus, the terns "cycl oal kyl " and
[037het er ocyhk maiﬂ(&alryl” afeans, MARAY othé)mki& staed udedywisatiufuged, typically

terns | Kyl het al ky spectively.
aropKct l?sﬁﬁfacraiﬂzpn %ugﬁmu V@’r‘%l: ‘r&'eﬂ %zrﬁie T2 RE RN RIS BReT @R to three
rmEs? GHRYh LRGuRRSTHELR oRlinkdd ?felﬂﬁy h?ﬁffe%y‘%ﬁrdaﬁl” refgrs to aryl

ached to the renai nder ecul e
groups toraingal thyt cantegh frdm angdb dpedieidroatams Bdbﬁée@/frpm the group

coq%i%)ég logggz)grpxﬁss, aiy?ﬁeﬁ%ﬁ ilfegrg gg%iaqnW?ﬁffluroaﬂgg )ére op% onal‘iy oxidized, and
the nitrogen atom(s) are optionally quaternized. A heteroaryl group can be attached to the
remainder of the molecule through a heteroatom. Non-limiting examples of aryl and
heteroaryl groups include phenyl, 1-naphthyl, 2-naphthyl, 4-biphenyl, 1-pyrrolyl,
2-pyrrolyl, 3-pyrrolyl, 1-pyrazolyl, 3-pyrazolyl, 5-pyrazolyl, 2-imidazolyl, 4-imidazolyl,
pyrazinyl, 2-oxazolyl, 4-oxazolyl, 2-phenyl-4-oxazolyl, 5-oxazolyl, 3-isoxazolyl,
4-isoxazolyl, 5-isoxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-furyl, 3-furyl,
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i nclude 1-(1,2,5,6-tetrahydropyridyl), 1-piperidinyl,
2-pi peridinyl, 3-pi perl dinyl, -8 WD 2005/ 086661
WOCHsIISABD5/ 005815 nmor phol i nyl, 3-nor phol i npCT/US2005/005815

s d‘rbt%i@tﬁ‘ﬁﬁ&ﬁ%ﬁ—%%dﬁ 2t-113lr!dah)36mcufdyi alﬂpﬁiqyﬂ 2-pyrimidyl, 4-pyrimidyl,

t th t et d i 3
2-py By B SO S R L bicezingds) The
5-beRzdthiagdG], Oaddnyb:eR8lyl, %U&nzgﬁzﬁfy@%éﬁk ][ml sq&@dlazbbyl purinyl,
thensel ves or in conbination With ot

2- bp@@rré@@@lyl Yritidetd, Uiiedagplyh catbaradsl, acy@bolulw,&garbﬁmyéfv-
carPﬁanf lens%qul% gfl églFl gi(&a%eugr?dxaﬁﬁelsg ' Vgln%/ y%TQﬁLl%blyl 3-

erirs

qulﬁf)E'l neqiiihollyl Sb@uh(ﬁl?l Gd;ftﬁhdly’l vlqalﬁoeylmad Sacidfwlﬁne and
het er oal kyl ene, " respec . Additiona

|
[038bt er ocyé’rqfaqahm thedernpy ylo rfeﬁ‘?{frtﬁ a m@ﬂﬂr%@%ﬁ\{fhylcﬁﬁup which is
uns%&&’tﬁ%d%‘?%m%ét %re%?%‘tﬁ? th%“?erx'ﬁe‘h%{eg&%flé g?ﬂlexé’té‘g’p%ﬁﬁﬁi

renaln ecul e

pyrayalyh aidabelyt pgrazhafd axazotyll csakmnsdnmamlyﬂ fouyl, ehifemnpﬁldyl
{o. atons., for t.he rin i call 4 to
Pyramﬁﬁ% ben? ]tYE]é’“%P ge 1%%3}2{ 1@%11@3/4 9umexaé1nyl or

qulﬁo@{ gf'ﬂilp‘%ﬂlbh fs%ﬁﬁﬁlté‘d’ & éﬁ%ktﬁiﬁeﬁne or
hetercycl oal kyl ene r|ng [036] The ternms "hal 0" or

[039hal ogenFor blysvtthéhg@lma erydT when psadtin gbmametipewith other terms (e.g.,

s R SRR 5 5 b P et aove

The¥] thd teii &hiyYalkfl€ igMeditd €hindRude ﬂﬂis@ 245 in vilieh AR @R gfop is
i ncl ude al Kyl substituted with hal ogen atons whic

attached frean Hkylsgipep (g dbenzils phanethiyh nyridyhmcthylead gieigked inghpding
thogéqglggpglfoﬁgg in VIVI‘]'I}ZIEI agatbp ﬁ y atol] {,é d% 4 ngth&? ém&]*f)gﬁlg{ lﬁe%L reéplaced by,

for' ehainlple@n %%h:aydm (¢.8, pmmﬁlrhethy]j th}ldﬁlyloxyrrr]llethyl . I

[ onet rifluoroethyl, 4-chlorobutyl,
3- @' @Pylﬂa%’é tﬁ‘hékfbl ke. Thus, t he t er m

aI oal k I ¢} La uhsd tut ed
[04 Wp Eac bk YgS% ERRO (g% %hélyr k!ﬁ?r dndl

one h ogen aton) and “pol yhal oa kyI
“he:teubsltyil Hug mdal\m to Indhadedgpéins s otuted dnd uaasmhsnbm'd foang pfidre indicated

rachcpl olatS aftgptie prsrtid. MarRHEd s GiiBRbiecRr Geh PR otapiignt or

rosv;&@atﬁeldﬁed wth (2m + 1) hal ogen atons, where ml is
the total nunber of carbon atonms in the al kyl group.

[04thr exanﬁubsumms fou th alkd rand hetemrlkod yadisals €as Wedl as fhasagroups
refér?“ lﬁ or léfr Ibllr‘lllé‘le 13{[2‘%1?%11% I?‘zﬁ %%%?&él%eé&f Q%JIH?/]R %yd%%@%l]

heté’ﬂmey(tleﬁll{yl aijcylbalkéﬁ;aﬁﬁd haéﬂoeﬁdoﬂkh@ﬂ)\Ma&%e&t\&t@@ of@roups selected
pol yunsat ur at ed rp% pical | aromati c, @jr ocar

fromy hRR/, ke N TR HOR arNBR 2SR naaleeen; gC )Rmrpﬁ@lﬂ e COR),
"t 1 ! I It mn
-C?med('?o&bmlgeq\]]%he t er’mw?%et e arlgi/?d’s r efgg%g\ﬁ?? o

NRIGO;R g NI(NFO)=WH S O(HBk)-03it-NE C{NBR)0IRY, SIRRIRY, S(O)R,
SORCSERRR S ShEShS KPP A S50t BB B8r o e,
witBRhésRHRbps H¥InGi &RH oné@BPtwo substituents being particularly preferred. R', R”
and R'"" each independently refer to hydrogen, unsubstituted (C;-Cg)alkyl and heteroalkyl,
unsubstituted aryl, aryl substituted with one to three halogens, unsubstituted alkyl, alkoxy or
thioalkoxy groups, halo(C;-Cy)alkyl, or aryl-(C;-Cs)alkyl groups. When R' and R" are

attached to the same nitrogen atom, they can be combined with the nitrogen atom to form a
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the nitrogen aton(s) are optionally quaternized. A

heteroaryl group can be attached to the renainder of
”\Vohmsnngmcule through a heteroatom Non-I|im ti RQT/US2005/005815

F3 ”‘eGiLam*ﬂ" weibErédrmins “FrdSxdreples DNRRI" igmearp o inehidadepyrrolidinyl and 4-

1- napht hyl , 2-napht hyl, 4-Dbiphenyl,
m‘%’ﬁ@ 381 2- pyrrol yl, 3- pyrrol yl, 1- pyrazol yl,

[0%2]pyr az ol Wplcaﬁtyp»(ﬁ alik?l o hetéiroélﬁ}rﬂ?é&{i Wkl hevel fROrAl 3810t Hiaree
(0]

Byra2|nyl - oxazol 4- oxaz
su stﬁn@ﬁguwmh those gqoyps egfnag(@mrﬁeweesqbgw%gqt@ bg,ung preferred in the

pr%s_ebﬁ?lggﬁfgqy Mﬁéefﬂrgf%?a%%g %ﬁalk of H%}@t@%kﬁh}@&pg@ Egﬁouﬁ/substltuted or

m&ﬁﬁﬁb&@t@&/ 0058 @&feréibl? @ﬂlzzﬂfijdfdt |hete?oaﬂ§6‘1 lrad;&éa,l wiH Fby fuhdﬂis’sltuted
4-pyridyl, 2-p r|md . yrimd rimd
Frqmﬁi)/@ ?h‘i"ffi <3H§/qusmgn Bysu 1’@1@;}{374 oneglfrgglrlll igdbq q%wﬂl understand that the
K e ol
BRI g RS Ny BBITA Ot ot

[OB]b enzi m Eimﬁsmfeﬂll sub8ituentkofoy khe dlkiliand hzietoalkyl calidsdwat yélected

s Hor o YR R s okngnts 10U PHORA R CONRR”

o@@wqx'al NRY'b(O)?R qJNI('QiO_}'R KR’ q;ozmi”w"« 4OR, n@d);ﬁ -SO,NR'R",

qui nol yl” and 8- qui'ndl yI

ui nol - qui nol
W%@Rpréw@nébw;, whete Reamd. R4 el a5 defifiest sbove. Buyshes pyéferred

soBsUART e teled dRal bR QR gk PRAERR: -cam, conmrr

-OIGTOINRYR T, ONRI"C(OYR/T Ar0IG0,R | -NRASHNR 'R "D YS @A ' FO,NR R ",
oxazonI |soxazolyl thlazolyl furyl, thlenyl

N&}'lspdﬁl Ngpd -¥Oelyl , benzot hi azol yl, purinyl
[0 H’ﬁnz' m d%%)’a!r 'yv\%d%gﬁtlu%ts féﬁﬂ%g{ﬁ?&%’ fl%elg?ﬁlyg g@%&;k Eéétva G1ed and are

i nolyl group 'S unsu
se[e@@ﬂ]fro%o‘rr-hb)]rogam t-OR"1-DE(OR'MNRIRYT “SRNHRY, -CDe AN, -CO,R’,

'Cgﬁ\%w? 35@3112%&58&5@“ W&@Rg%’@@ RAMIR -C(OJNR'R",
NIECORBIEH NIOE0IR AR IREL ShAHANKIROR IS GBRT SORNR R,

-NaCH(Phjr, perflluom( G jakkoxgt amlqieeﬂiuctro(Carlekyl ingr num)ber ranging

B hyl . i dyl met h d th ,
nl e R o su R Rytpen valbhces o (i risioost peisaiont 6 where R
R’ (ﬁldg{”' a?e HabheHdensy lauR) frcﬁﬁ%y@ﬁ%@n r(eﬁﬂC%Faﬂ@&ll BMd hetbRalkyl,

exanpl e, an oxggen atom (e. henox met h

“nﬁu'wm'f@@ piyk gk hetgroaryl, 3W$bﬁ@tﬂmmlwb-ﬁu)@]®’l, ,ané ﬁlmsuhs;ltuted
zuﬁﬁgsgga(ﬁég%yﬁach of the above terms (e.g., "alkyl,

aryl" and "heteroaryl") is neant to

[045]c| ude sttvh of ﬂi@%hbitﬂﬁtﬁﬁls @mﬁldj BBy btﬁhﬂstoﬂit}%chrfflwrﬂﬁte@éaryl ring may
t.he .j ndi ca i cal unl ess ot herw se i ndj cat

opppEA! gvrbee@piage@ PhBdebitRe o@g@rfofwe P Bl G iherein T and
U RSOSSN Lo gl oyl dho ey ke 30 0>
Alterhaivebd t‘Wo oﬁﬂleedubyciteem:s omhﬁeﬁyﬂt atohxstoé tleadridydrdreeroaryl ring may
op‘ltqlgltneﬁ{yot?el rkegpa%ed w1t|hkaysr1]1}t/>stitugr}{ %lf 81%' flé}/nllﬁla -A-(CH,)-B-, wherein A and B are
independently -CHj;-, -O-, -NH-, -S-, -S(O)-~, -S(0),-, -S(O),NR'- or a single bond, and r is
an integer of from 1 to 3. One of the single bonds of the new ring so formed may optionally
be replaced with a double bond. Alternatively, two of the substituents on adjacent atoms of
the aryl or heteroaryl ring may optionally be replaced with a substituent of the formula

-(CHy)s-X-(CHy)-, where s and t are independently integers of from 0 to 3, and X is -O-,
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het er ocycl oal kyl, cycl oal kenyl and heterocycl oal kenyl)
can be a variety of groups selected from -OR, =0,
- SR, hal ogen, -OC(O) R PCT/US2005/005815

- NR G O RSO YO wowsmme- FHOGUENNRR ' in IRy F8(0):NR ™ is

selecﬁ% @%ﬁmn or&ﬁs SHE% 5@%@%@%@1&1%’ is as defined above.
[046?' R R RiAs usE@ﬁ@e% the teRP2feteroneNRnfRant whﬁ%l&@&yge%)

-NO2, in a nunber ranging fromzero to th
nltmgﬁh(NhGQéSgMQ havi ng zero, one or two substltuents

i ng particul ferre
104 gopendan 154 Pesell MEPRTpnbsinat SRt o myitar the the
subsEhreeB)@ORY maghd opgibedlbaleldbed with Hithsdstelidreslackinehts such as:
aryl substituted wth one to three hal ogens,

unsubstQ iUt ed al kyIQ Fal koxy or Qi §al koxy groupsy

hal o( &l-S4)al kyl , xt>qr§l - ( CL2CAqbKyk grouWnWﬁ??PR‘
and R' "are attach d Ho the sa i t rogen atom" t ey
can be cpnbined with the nitrogenjatomto forga -10

WO 2005/ 866’61 PCT/ US OOS& 005815 || 5- s meant ‘to

i ncl u Dl di and 4-n'7quLh<1ﬂ|nyl, G&?c}

Typi cal |y, an al kyl or 'heteroal kyl 'group wi I I have
fromzerotothree gSubstituents, wth those 8

havi ng t5e_or fe r % ubstlt"'ueqjts b%g\ refeiim\‘

t he Aége;l; k%/gLeN'pref N, an >
het er oal kyl ® r'adi"cal WI I I Hnsubstit ut ed’ or

monosubstituted. MSH preferably, an al kyl or
het eroal kyl radical will be unsubsti@uted. Fronpthe

above digeassi on of %Jb»stituents,saﬁe of ski IHN/%DI t he

art Wwebﬁt and/t@4(he terlm "nd kyl" is/nmeant to
i nclu groups sutchas¥ri hal’ yi( (e.g., 2 and ’
-CH2CF3). [043] Preferred substituents for theoal kyl
and heteyoal kyl radicals are selected from -OR, =0,
-NR R, },L_%{i, hal ogen, -OC(OR, -C(OR, -CX®2R,
co\lR”ﬁf,OH-OC(O)NR”R - NR' C(O)R' -NR' COQR
-NR - SOZNR' R', -S(0O R SO02R - NR' SQ2

and the liksed Senepg.» WhePeaciian of kedigine! Ghennrp WG O B

r t ents are selected from
Ac&gﬁrﬁlﬂaﬁlf%& ﬁfﬁ%’%&& Wbé’ 04! -OC(OR, -CRR, -CONR R
[048PC( O) NRTRe ter{rl\ﬁlﬁ(n@)u’féuncallﬂ%oﬁéﬁﬁble salNRs nRERNE iktlude a salt of the
-SSR, - NR R, -NR SR, . - and - . [044 .
actaerﬁqna?quyg et EA. Feli‘thvé%lé\ll?%to’é%ﬁ it gippending on
the%a%&ﬁa%tﬁst‘)i’tﬁéﬂt? @oﬁﬁ%n"’\tﬁ@ corﬁﬁ&ﬁﬁt cﬁ‘:gcrﬁfeﬁ I'Herent‘ amgﬁ 9 ’compound of
the-1@ONRIOR conta@(s@)ala‘uvelym(c@ ﬁmcﬁmalmma@(a@) led,ltlon salt can be obtained

by ¢ Rﬁa&% nmrygﬂppcé?hﬁ%wmﬁound }ézt 'c1|:§u'f_£2 glgtt wﬁn’c of the desired
basesbtile? NEatRTin ashiRable fHdea)v2nt. IE}Eefnhpl@J S(fHarrkatlatide®¥acceptable

and perfl uor oiCl C4)al kyl, in a nunmber ranging
base addition salts include sodium, potassium, calcium, ammonium, organic amino, or

magnesium salt, or a similar salt. When a compound of the invention contains relatively
basic functionalities, an acid addition salt can be obtained by contacting the neutral form of
such compound with a sufficient amount of the desired acid, either neat or in a suitable inert
solvent. Examples of pharmaceutically acceptable acid addition salts include those derived
from inorganic acids like hydrochloric, hydrobromic, nitric, carbonic,
monohydrogencarbonic, phosphoric, monohydrogenphosphoric, dihydrogenphosphoric,

sulfuric, monohydrogensulfuric, hydriodic, or phosphorous acids and the like, as well as the
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fromzero to the total nunber of open val ences on the
arorratic ring system and where R, R' and R'' are

o ) prs n Iy seI ect, ed from hydrogen ( C1- Cs) atkyis2@adoss1s
saltﬁé;t ﬁ'(’)ﬁ*l felativiell ’cpxmn@aancrdsdﬂ@ aketice pogpigic, isobutyric,

AR el et oot and CsibEc el

-t@rymﬂiroaﬁ:e Bitri @t O et e BohiQ hnd @leaike 2o i&quged%é salts of
opt i ona {I be repl aced with a substrtuent of th

amjngy ppiflpsuciragaginipeppd thedike, gitkyadts of Irganig acidsdike glucuromc or
N sLn and )

gala@tﬂgcﬁﬁ?%@g& Lg?d itk (e for eChpledBede ﬁg ﬁ\kf@ﬁ???% Mcsd. 66:1-
19Y. h@ersdih S}bddiﬁkedfﬁrﬁpcﬁmdﬁdf the@itendibA @Bntain e basiyy anddcidic

heterpoaryl rin optionally be repl aced with a
fung{igaalities aht AP MiHBCBPORCA to he e@lrzrt:a Bito ciffrs baseroracipddition
salB are independently -CH2-, -0-, -NH, -5-, -§(O)-

-5(0 2-, -S(O2NR - or a si ngle bond, and r is an
[0491t eger dfhefneomalifotos 8f thOoempbutdsemsy hgtegedroatds bp tontheing the

sol Lot Mo AR R SOOI GO ealingl rgpaer. The

pardfli REANS (B %p&fnd cﬁﬂ@rs @'onlll tHervaRiSh e s R@foYihs [ é'égtaﬁpﬁdlyswal
optionally be replaced with a substituent of the

propertipgl such-ag s;plg}n,hty(r.n(mlm') solventsh brteothersmigt the salts are equivalent to the

en I nt rs of from t03 aners - 0-,
paleE ARE TR il 5 e Blnshe o ey ingd T
[050{, 0) 2NRn addifien $8/68¢ okt the Rvehtion ﬂ)‘i@'vrdeﬁﬁkﬁnp&(n@); MR rare in a
is selected from hydrogen or unsubstituted

prodpig fosa| Bepdrugephthiewogwoumds descrikeddierdin et thessvaempounds that
reathgf} ?ﬁg@gg gﬁ%ﬂﬂﬁ?&ﬁbgﬁis ﬁrﬂl@r fﬁsﬁglo&%‘%ﬁ&& gﬂé tol }fro%?@ie compounds
of fr1(é417\]'enr@19nu smidhtiteiaﬂy,rprodﬂugs pdnt Bseonvbited ®aké esBp&inds of the
Hh ﬁ nt that tq‘i hli‘ﬂ substituent -CO2H nay be
VgL R RS T RRTTHER i ds 8 R £F &P EpY i@ Lor example,
o%k'l%éféﬁtb’e sgzxgy;cgn_l@Rgc\il% i’ne F@%o%ﬁg% ﬂ"‘rhl%hﬂ'\'ieﬁnéfﬁ' @gn & %cﬁn a
tramgdiirhil-patdh felsaxivbir with@ssuitable ebzyie b dieniicdl reagen). Rdbdrugs are often

useful because, in some situations, they may be easier to administer than the parent drug.

They may, for instance, be bioavailable by oral administration whereas the parent drug is
not. The prodrug may also have improved solubility in pharmaceutical compositions over
the parent drug. A wide variety of prodrug derivatives are known in the art, such as those
that rely on hydrolytic cleavage or oxidative activation of the prodrug. An example,
without limitation, of a prodrug would be a compound of the invention which is
administered as an ester (the “prodrug”), but then is metabolically hydrolyzed to the
carboxylic acid, the active entity. Additional examples include peptidyl derivatives of a
compound.

[051] As used herein, “solvate” refers to a compound of the present invention or a
salt thereof, that further includes a stoichiometric or non-stoichiometric amount of solvent
bound by non-covalent intermolecular forces. Where the solvent is water, the solvate is a

hydrate.
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HHOHHOO NOONS-~HN~ OHOHAHNHNOO O11
VP OH CH and the like. See, e.g., The Practice of

" 3 [mll Cheni st V\ér mut h, C. G Ed., Academius2005/005815
'[652} es'sl ’N@h’tﬁ‘xﬂfﬂo ofghe mntl@mmay eXiseirtrenltiple crystalline or

amorBAGH{ RG] Ca'%@a@ﬁ isieab i sty e e uidd o plated

by mellﬁtzén\ﬁ%hxénagfu%nae@fd @tswﬁﬁmhﬁ@ ﬁe@?ﬂ%\iﬂ{/dﬂﬂloﬁn t he
articular substituents found on the conpound

[0S3escr i be&eraingiompowndnolahe nsotioripessesstaspmmetriarrarem atoms
(opgcg%itct%h{gs) ¥ fi?ﬁlglx %l dsa dljagem:gtgsc bl 1%&90'11]%&& ed?aste%%ci%’? %g geometric

ron’sa can tal ne ’by contacttn

isorietst andl mdl@tdmbfsomursinre: alipaemdtdws bb eﬂcc&mﬁei‘sssdl wifliin 8ed¢0pe of the
of the desired base, either neat or in a suitable
inveIfign sol vent. Exanpl es of phar maceutical |y accept abl e

[os@pse addifiQng fatinSaddNfldid SuRpdisk mdl&%cﬁ%@ tdfth “sterePlsomer” or

cal ci um anmoni um organi c am no magnesi um sa
“stemeomeﬂcaﬂyl mre’sakdns dﬂ&esteraalmmprmf lad:oﬁfpouhde tHanisesnbstantially free of

cont ai ns reI vel funct onalities n acid
th%fdﬁf”@P’&H@ﬁ“l‘i %{r?oé’é’ B’Eﬂfaf ey ee&ﬁfeé%‘tnil%caﬁﬁ gure compound
haviEIbAAEhif0 tontef mlﬁb@ﬁlb@ﬁﬁﬁﬂlﬁnﬁeé’\bf e dp ?é&fll%'eﬁérﬁfbtmer of the
anount of the desired acid, "either nea in a

compgungp|Ae stereonterically pemta. cozbmnpdi bsvmg tytr ghinal centeisoill be
Ltron S inclu

subfBERRIA ReE of Fbet B TR Rl PS4 ORFLEfishERcatly pure

confpdundGoniR s Better thAR ABEWB0OY BY RIIO BF 6ne ﬁb&ﬁﬁbﬂéﬂ &f the
nnnohydrogen osphorlc di hydr ogenphosphori c,

compungrangd bR FHERo Oﬁlwrstemlaomm of the compound,

BRSO AN WP  ArRIsit on

andriessathan @byutr10H8 bxiveight gﬁﬂnie Q)tl&ﬁ: isttsedidongerfofiht ¢ompound, even more
ropi oni ¢, jsohut r'c, ei c, mal oni.c, benzoic,
predeg haeeut OF

Aty ereaterahigorion %rmrweghh%frﬂwreéemmw ifhe compound and less
tharpﬁﬂ&?c@eﬁ ‘Bbrfv%n Htof the 6tHJ:rstte°rE’(l)1E6}Hé1§ of tid &d ouhérefnarrﬁc?st Preferably

met hanesufl fonfc, and ke. Al'so | nc ‘are sal
gregtér thamabouti%l by sm:ght@ﬁ om! glemorsemn df tlhe:oinpbend amidess than about
3% %‘}' \Evéc’lgBI ofo t'ﬁg aﬂle(r: st%f:elogs%mlelrskgf tﬁé lé'&%&?r'ldc I%hould be noted that if the
stereochemistry of a structure or a portion of a structure is not indicated with, for example,
bold or dashed lines, the structure or portion of the structure is to be interpreted as
encompassing all stereoisomers of it.
[055] Various compounds of the invention contain one or more chiral centers, and
can exist as racemic mixtures of enantiomers, mixtures of diastereomers or enantiomerically
or optically pure compounds. This invention encompasses the use of stereomerically pure
forms of such compounds, as well as the use of mixtures of those forms. For example,
mixtures comprising equal or unequal amounts of the enantiomers of a particular compound
of the invention may be used in methods and compositions of the invention. These isomers
may be asymmetrically synthesized or resolved using standard techniques such as chiral
columns or chiral resolving agents. See, e.g., Jacques, J., et al., Enantiomers, Racemates

and Resolutions (Wiley-Interscience, New York, 1981); Wilen, S. H., et al. (1997)
Tetrahedron 33:2725; Eliel, E. L., Stereochemistry of Carbon Compounds (McGraw-Hill,
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gal acturonic acids and the |ike (see, for exanple,

Berge et al. (1977) J. Pharm Sci. 66:1- 19). Certain

" pusmﬁaglco oun s. of the invention contain beCl/usa®s005815
NYaﬂl%% it W ile frtiWERTS; {%rbles of Besoting Ageitownd BpticonRasaldsns p. 268

ELJIRE, SO HIE $hntoRs Dt Py N OimE M0 48T ts "y be

[056pgENer ariRde M ps@its A thoidvédiRon B8 hlsWobditaid WASRrQ Hhroportions of
acid and isol ating the parent conpound in the

atopimiseiapesoi ane s e of fisatorpathaheonsgiule suchiaeaRoynto g example,
the %h&égﬁqsfrﬁa&%é ﬁ%tlc?iglgsélé)&sj\afgﬁ ?%&éoiscg rvggsl.qlt&h %egutcfil ap for example tritium
CHy dbdiaet1 85 (B ootmlsmae“dy eR&éioilefbl@h&)nqmmhdﬁhleﬁiseﬁlDas therapeutic

the parent form of the conpound for the purposes of
or Rrﬁahxl%ﬁvlé REFIEA, TepEE) repaeriy ¢ig 1 GRRHO a8y redespifsand diggnostic

vept
PP PSRRI MO S I
1nvemtumewhdhpxcmnldsact1habr noteard iihtgndadderbg@ncirepassed witharthe scope of
h undegﬁlﬁhy& ol ogi cal conditions to provide the
) of the invention. Additionally, prodrugs

can be converted to the conpounds of the invention by
chen1ca| or blochen1cal nethods in an ex vivo

["Sféfgﬁiét ol 42 LS °§g%p@ﬁm55e@sf PEpaGORRES is described

her&idl DRBERIISNSM MBe &blcﬁgﬁ@ﬂbﬁ\ﬁforﬁxﬁﬁﬁ ek, ol BPEUS$habEcal condition of
often wuseful because, in some situations, they may be

the sHaper e7¢.o therf GAnepcands prmmedelaisar.anactyaigor infifal thegaptions of

GP ggr gg%c@ﬁfﬁmﬁ@ ?hg,ﬁég%ﬁg&ﬁi %in%hlgg a?ﬂgl‘zﬁ)eﬁﬁé géén?sncapable of
reghlating mmllimleeélsStllaLdubj helct he nombgnﬂtﬁ&dﬁiﬁ msegls therapeutlc agents for
05|t|ons the parent drug W vari et
mogv g gsaers o panditionatpRBiHe F<hmpﬁvéfA atip of GERAO agé{for mediated by
GPRAOSRI/of ﬁ@&la’féﬁ ﬁhc@éﬁ& glc)éhb CAS In%%\ﬁaa%@v@ %ﬁhﬁ@'{)f Mifeh diseases
activation of e prodru exanpl e,
and domilitians oxeludef dlaquevso db@sgymmedglbwrmacginp@a nntomrartch,elnsuhn
i pvention ich is. admnis st e t he
rests RS PRy DGR ORI PHETSBOR ER Y AR OR IR ¢ o
hypeR&opFéiRed, h§padipfientid @ypeliiye1RfAtEh, dfIRiddnfRAetoacidosis,
exanpl es i ncl ude peptldyl derivatives of a compound.

hyroghepmizs mgtabwlissyadome; sidveme X, cafdigvasqubaralisegpp atheepsclerosis,
k1dg{?/r (@ Ee%scp ﬁ'l’lf&)g)a{hgf {)1%1?@% ?%1&(21@}31%25 ab&h rﬁe%?(gpaltﬁ}l1 Aabetic

erln

retinopatist, deeiktopathy | dyspepsisindaidesnl \ﬁ&i&ﬁtlo@ﬂynﬁe lRympounds are useful
non- coval ent i nternmul ecyl ar forces. V%ere t he sal vent
for e ygafraent apsior erpatien phoampl Iipptipng of thespxlisgeses and disorders (e.g.,

typg%ﬁ&%6%ugpa}m&ﬁ§&%?%a arﬂcf)t fopth Irt@j? rtai n conpounds

e i nvention ma crystalline or
[058] While the compounds of the invention are believed to exert their effects by

interacting with GPR 40, the mechanism of action by which the compounds act is not a
limiting embodiment of the invention.
[059] Compounds contemplated by the invention include, but are not limited to,

the exemplary compounds provided herein.
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anmor phous fornms. In general, all physical forns are
equi val ent for the uses contenplated by the invention

i nvent i b1 bEGifipdeniilai n conpounds of the invention
LS AT A AT P

forflhl@gner eomers, geonetric isoners and individual
i soners are aII intended to_be encogpassed within the
scope of the |nventﬁbﬂ¥*POB4ﬂﬂA§“@seﬁ herei n and
unl ess ot herw se i ndi cat ed, tge term"stereoi soner" or
"stereonerically pure" neans one stereoi soner of a

whero QpaiR] I*het, X, .’ aublA antdefinkd béloae of ot her
st er eoi soners. of t hat conmpound. For

[06kk or eorrtel%]aYCWge@u eeylchsipoand (%%Dﬂbﬂcﬂié%ﬂd@ﬁmalkﬂ
06PNt er Wil frolfeaubrtbalhelYiddige of the opposite

enanti one conpou reonmerically pure a
[068JompoundinHaitherprefenredtentmidiments,dd & 4M(triflubemethyl)phenyl or p-tolyl.

1068bmpoundt” A= B G Co8ka her (G P ps §le§%né2§9am, N,

C((ﬂo('@%@ﬁl?e‘iergéﬁ%aﬁ{yl&ﬂ@QC?@}gl Jﬂ%%zmz ene-N(R )SO; or

stereoi sonmer” of tthe ‘conpound and | ess han a%out 20%
C(N®Rei ght of ot her st ereoi soners of the conpound,

bl t t t ht of
065 <P el Bt fhs Lo sTRaY (e DE RN about
(sz%éwomy@hé ®fs(0hg, NtYor sy eneg’yoners of the

conpound, even nore preferably greater than about 95%

[066) wei ghin C@ﬂa@rﬁ@@dém%’ﬁsskn@ra@ t@é)réﬁﬁpbund and | ess

an aboyt t1 r stereoisoners of
[06?Ee conp OHI dfoé 09 elﬁg e?g %H&greater t han about

[068]7% by V\Ellsghi ar&ﬁa@dﬂ elngI @heteroammtlcaﬁng li€;-C)yiprums catkylene or

n_about 3% by weight of the, other
(Cs&eiqygiﬂa@%ws Ippertaia %819&88%8 wheredh b5 Anrgiaatigtipg thetgrm
arofn@xtlé BR1udst &8 oﬁlrtﬁﬁkﬁérgwocﬁfnegtsﬁlt[éfh@ P;ﬁ & threrc%rcle{iﬁd x‘gﬁ% Phe term

a structure’i's not I cate or exanple
hetgpardastie dndludee betetdeaykt ruct ure or portion of the

ructur s to.b |nter reted as,. enco
1063 01 oor SR Grofimer LRI A paate BBf S a daEr o fate ring.
[o70pvent i Olﬁdéﬁﬁinéﬁnfb&ﬁﬁleﬁfs F@J@n@ﬂbéﬁhc%ﬁﬁﬁ@d&rmg’ﬂ&% méa&yclic
exi st as racemic m xtures of enantioners, m xtures of

hetefparometiesmer s or enantionerically or optically pure

[07?]? frpoun dﬁl so;qy e?nbo@l\ﬁ% 019 i & e?é@?ds %81% thg grotﬂl cogglstl%?f benzene,

ereoneri ca pure bl‘rTB suc

nap@thatdne, p;&ﬁ;l@fpymzaslel,l iilagblel paaging, QmeleE@@xa@wUﬂh&ole furan,
m Xt ures _conprij si ng equal .or unequal .anounts of the
thiophepg, Pyvding RyFgdines pyadazie, b ewghm%? le.graringebengipaifesals

benIB¥azBR Hﬁﬁg].?he a%%@?hﬁ@iqgﬁg r%ﬂ%&x’aﬁfé%of%f dl'bel?zoﬁlran indole,

I nventrion i SOfers
1nda;zy3m habhzael aarboﬂlaepisuqxdnulsmen gusm&aidwrajldtqammhmu &or sxamiple, P can

be lgeiégrllqel g%lgﬁlg?g%eugyr%o ' pgqlglz{n%,lg?yge 1?%&38113‘ gg’g)téﬁlgfiggg nysige, indole,
carlggﬁﬁﬁl i‘db%ﬁﬁcﬁn{evﬁﬁlﬁbfxélﬂ{ee&&%htﬁﬂﬁl@: INEh o BhbodiR@ds) P is a benzene,
thlazole or oxazole ring.

[072] In preferred embodiments, L' is a bond, O or N(R") and P is an aromatic ring
or a heteroaromatic ring.

[073] L% is a bond, (C1-Cs)alkylene, (C,-Co)heteroalkylene, oxymethylene, O,
S(O)m, N(RY, C(O)N(R?), SO,N(R?), (C1-Cyalkylene-C(O)N(R?),
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Tetrahedron 33:2725; Eliel, E. L., Stereochem stry of
Carbon Conmpounds (McGrawHi I, -14 WO 2005/ 086661
wOeCHsW8ae05/ 005815 NY, 1962); and Wl en, S. H., pCahise®s/005815

" (Eret ) Hgthd NAGHBHEh e Endikony treaC (RN R i (CGarfs) gkegdane-NR)C(O),

g tig-SOB). Eatuiofioe N Ss FRa s ARSI or

(Czr@yamér@@n@om’(n%)gognnatur al proportions of atomc
i sotopes at one or nore of the atons that constitute

[074luch conlpograis enmpditastdsnhs és 2 bond (Eorfpolkdsnday be

, : . iy .

(Cr G ARR B MU RILERS 305, SEROPERIRICT SSENRY) ,

(cl<c44ﬁkylexﬁaldt©)thﬁ @Cﬁgﬂﬁmﬂﬂﬂ&l@‘iﬁwﬁﬁf@ (tcas&t)ﬂkylanggﬁgf(liz) or
or _pro actic ents, research reagents, e.g.,

(CZ@%*’EVI]@’%’@B?Q@!(R%% di agnosti c agent g e.g., ign Vi vo

7R o S ar R R e

[076ot , ar elnisomermigwdimertie LA nc@hr@shedradliene. t he scope

the jnventiaqn...5. 2. Epbodj nents o e l,nyention
1077bs7) T e dimeds, I 2t bata. 3 f sibagnghacs
(C,POM@beIKARR40 i s described herein. Depending on the
bi ol ogi cal environment (e,g., cell type, pathol ogical

[078ndi t i oh esttaintdmeboslirhpris i ispomethylvas er duomelstesecan
dul ate, e.d.. activate ofi.i nhjibi . act i ons, of
07%hrao" ap elrabihptBsiol bReb Bl s R il o
thidnighgeelt i ¢ agents capable of regulating insulin
| evel s in a subject. The conpounds find use a

[080her apeut ié 2B germalicrie, a RefERoRERTAEC Hnedsses)alpalkylene,
i , i t ti . . .
oD LG SRR o R, 105y BB e s

aromatit fing Abe teomedoiiviacludoscaryll d& a@hersanebodiingeta sdere Mhd a
condi ti.ons include di abetes,. obesit h rglycem a,

het B oBsiE Feohe (G TP HEBR TN s SR canver |

[08?']>’|9er I NSl doRfMEnghodMARE, MR £Str&nPiR R or WIRGEH S 60 ring.

hyper | i poproteinem a, hyperlipidem a,
[08R}y per t r i kyl spheesmitebdirhents, d &4 4 (§set€micaiclorlklylsaei dosi s,

pogl ycem a, . net.abol i ndrone, syndrone.X, .
1083 o o B S St S K SSheT LOMRGS fyagnocyelic
hetétb&@ambc rifgRR{OPELRYslodikylemot i ¢ di sorders, diabetic
neur opat hy, diabetic retinopathy, dermnatopathy, o
[08d)y spepsi b seme arhodimentyl M 15 areryupstitukes mergsyokeiarogagic ring or an
r . /or prevention of
unsg}?fﬁ% |%1:a %%S(fé&gég{egcgééﬁﬁcse Ses and di sorders (e.qg.,
[085ype || hhi beiasnbosléneras, M ysd beiene mingdy aiepsoaomatc sing.
forth). [058] Whil he coppounds of the invention are
[08k i eved{ntfgeé?@iitemgﬂ prentss Mg asbaiizens {pgr acting wi t h

[08F°R40, t fﬁeprgﬁﬁllalé@fn%ﬁaiﬂfenﬁcp Eﬁ)ﬁrr%s ﬁ%’orﬁ‘%’ticqjihgt 58 HAEBAYARic ring and

act is not” a mting enbo of the I nvention.
M is an aromatic ring, a heteroaromatic ring or (Cs-Cs)cycloalkylene.
[088] X is CR’R?, N(R?), O or S(O),.
[089] In preferred embodiments, X is CR’R* or N(R?).
[090] In further preferred embodiments, X is CHR?,
[091] In certain embodiments, M is a substituted or unsubstituted benzene ring and
X is para to L2,
[092] In certain preferred embodiments, M is an aromatic ring, a heteroaromatic

ring or (Cs-Cg)cycloalkylene and X is CR’R* or NR).
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[ 059] Conpounds contenpl ated by the invention include,
but are not limted to, the exenplary conpounds
aosioded1 herei n. - 15 WO 2005/ 086661 PCT/ US2008C0@58105/005815
v [6951 5 ' ehimraieddseimentsoR & ars protatictring qrradsgerbaromatic ring and

ovi des a conpound having the formula (1):
lecﬁﬁwﬁqg(ﬁx L3-A where Q L', P, L2, M X L3

[094nd A arg’ i@%fﬁoﬁ@ctd?-ﬂsg ylé&%k](cgcghéimﬁmgm @®oVided that L? is
het eroaryl , (Cl-C6 C2- C6) het er oal kyI [ 062]
notprbOpd@fI@mledwh%ldu rrents le aryl. [063] In further

f 3
008 o1 o TGP ine, 2 O ARTEEL PUARRGMene
[096]C2- C4) hit @rteml dayodingentd) L° B © AC;)MkRlene.

O - (C5- C7) het | oalkyl
[09%01 ) Cgl) dn@%@%@%ﬁéi 15{‘@238’21%} kyl ene- N(R2) SQ2 or

[09 C?) ’C\|)El) ahce%tgﬁi%lnﬂo? 83% B Ry B e R kmstnéte \?161)? 2 Bcyclic aryl

or iNfrRjcydlic IEt@phiyR2) . [066] I n certain enbodinents, L' i

S
[09 bio 2 d, a lgxocrﬁ%talj\lnfe‘gg%)fl n%q?% ggaﬁl ﬂ{fifﬁ%{}ﬁgs ﬁ]&ﬁg 18 gmbstltuted or

unsﬂssttﬁﬁte@mngé& ring, (C3-C8)heterocycloal kyl ene or
cl’oal kyl ene. In CE‘{tal n enbodi nents vvher§ P

[01 Qs] an ar fetred embodimientst kT in (CarGolateroalkytona dad Ladsy | .
© ((f} ﬁ{(fler embodi ments where P is a heteroaromatic ring,
1 23 €1 heteroaromatic includes het er oaryl . [069] In

[0161)E enbhdier@ittFefeRed SmbodiReORL & 4 b&il, @ oN(RY), L% is
het eroaromati c In certain errbodl ments, P

(C2ila)letoraplbylizar ped Iarléﬁgt'k@a}kiﬂf‘@eor a noncyclic
t er oar t 7] 0 S, |
[01 | ect ed‘Q;{? b@)tzl{{w t@ﬁ’?zé%g }éon%(?‘g? nigog?}’)be 7ené, c&))&\ﬁ{s"ozcm,
—-CH@pth@)l@neC(@WﬂR) eC(PNIAOB ethlazbmdmadioﬁ-yl,dy}rchaxm;anyl or
oxazol e, isoxazole, thiazole, furan, thiophene,
pyr@ ‘i di ne, pyrimdine, pyridazine, benzot hi azol e,

[0103)7 1 N€, Kl dapaintonts, PERZ2PBBEBLEre dT-EBRLE;

oxadi azol e, thi adi azol e, benzooxadi azol e,
[01e4]benzof hnrcantalnl emh@ldanents, Adiaz0IaH @tatletyamlrISeyl, AHOIHI{xCH; or

A jgnol i ne, qui noxal i ne and qui nol i ne. For exanpl e,
ciRa

[0105] In some embodiments, A is -CO,H or tetrazol-5-yl.

[0106] In preferred embodiments, A is -CO,H or a salt thereof.

[0107] In some embodiments, P is an aromatic ring or a heteroaromatic ring and A
is -CO,H.

[0108] In certain embodiments, X is CR*R* or N(R”) and A is -CO,H.

[0109] In preferred embodiments, M is an aromatic ring, a heteroaromatic ring or

(Cs-Cs)cycloalkylene and A is -CO,H or tetrazol-5-yl.

[0110] In certain preferred embodiments, M is an aromatic ring, a heteroaromatic
ring or (Cs-Cg)eycloalkylene, X is CR*R* or N(R?), L3 is (C;-Cs)alkylene or
(C2-Cs)heteroalkylene and A is -CO,H.

[0111] R! is (C;-Ce)alkyl, aryl(C;-Cs) alkyl or (C,-Ce)heteroalkyl.
[0112] In certain embodiments, R is (C;-Ce)alkyl or (Co-Cs)heteroalkyl.
[0113] R? is hydrogen, (C1-Ce)alkyl or (Cy-Ce)heteroalkyl.
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be benzene, naphthal ene, pyrrole, pyrazine, pyridine,
pyrl m d| ne pyri dazi ne, purine, indole, carboline,
) OEHLOS qU|noxaI|ne or qui noline. |In SORET/US2005/005815

b [blmbodmb%%s dy&h rid-tetargapik (C1-Chlabybl (€,-Ca)alloyla fod-€5)alkenyl,

i R i T B S e o

l(e’)73] L2 is a bond, (Cl-C6)alkylene,
heteroalkylene I%gethylene S(Om NR),

0,
[013110) N( R2Ip, cegiamnnioyliments R4y eyaep) anb heeryaqReS-Colpdho

(Cf(@@%@% F@ nc)’}?ﬁ #ﬂ?ﬁoﬁ?ﬁ éE&NR“’R“ NRZC(O)R" or -NR'2S(0),R ",

[0116}2 4) allnkmlﬁw eﬁirﬂﬁ)dhﬁé(ité ,@C G% ¢yano, e)lry} lile’?eroaryl ((Cl-)Cg)alkyl
Cl-C4)a ene- SO2N( R2 Cl1- C4) al kyl ene- N( R2) S02
(CZ((éﬂalkﬂ)Y&l( Ty R or  (C2-Ch)al kenyl ene-

1R ) iy e BB (P ERa IPet G i o
Cogkaml, MR, GON), SO2N(R2)

01085 Ca) InErGRERPERINC IS i (GGORky bRy Calksasbi o)

(C;a )ng%dcn)alkenylene- S @2N(R2). [075] In certain
ﬁ%odlnents L2 is (C2-Cg)heteroal kylene. [076] In
[018%)e enblmomrm@oduzents @QaM?hhﬁtt@m@Hl kyl ene. [077]

o1p) °0 % ERRERdRakieg PokbdindaBeR™ s Sedopl [decklpiieoly
1so>€d’ib lcﬁiﬁﬁﬁl?l,, ?yrzolyra tigxyset bydpengn@r t hi onet hyl ene.

g In preferred embodinents, L' is a bond and L2 is
[01 derret hylné?ﬁéta@remhqdirémﬁ Wl@?ﬁéraﬂplmb@l}lwlyls Oﬁﬁroi’rbbfﬁfll c

012200; 7 b AR et Rt PR AR YGREBniknyt o

(Cre@)albymylenbodi ment S where Mis an aromatic r| ng, the

[Oléﬁé :nealrvlo gttié{fallis{gﬁi ud 40%¥%)Igblqugﬂgg qer%Jeae di g‘re o ! &t 7-membered
rm@@&ﬁélﬁﬁ@%@ﬁ b&Go O HroRSerDRb RIS Qaleied B ]ﬁ d thPO"Fhe ring formed

mbodi ménts, Mis an aromatic ring or a heteroaronatic
by Wm@lmng[Ki’%}l R’ nn@dwea satrotdd e nusturMeil sing.-

C8)c cIoaI 3 certai nmbodi nents, M
mlégFa mon G %gg'%hﬂ§ﬂ8§ygﬂP%h et er oar omat i ¢
0125 o mcﬁe@%)s@mm;@@ih{éydseﬁéls Hﬂﬁ?en' n sone

odi nents, Mis an unsubstituted monocyclic aromat

[0126hg or h}rfurthel preferred embodiments, R is cyano, aryl, heteroaryl, (Cl-Cg)alkyl
(C,-Cg)alkyl, (C,-Cg)alkenyl, (C3-Cg)alkenyl, (Co-Cg)alkynyl, (C3-Cgalkynyl or -NR*R® and
R* is hydrogen.

[0127] R’ is hydrogen, aryl, heteroaryl, (C-Cg)alkyl, (C2-Cg)alkenyl, (C2-Cg)alkynyl
or (C;5-Cg)cycloalkyl.

[0128] RS is heteroaryl.

[0129] R’ is hydrogen or (C;-Cs)alkyl.

[0130] R® and R’ are independently hydrogen, (Ci-Cs)alkyl, oxy(Ci-Cs)alkyl or
carboxy(C;-Cs)alkyl.

[0131] Optionally, R® and R® are combined to form a 4-, 5-, 6- or 7-membered ring

containing the nitrogen atom to which they are attached and from 0 to 2 additional
heteroatoms selected from N, O and S. The ring formed by combining R® and R® may be a

saturated, unsaturated or aromatic ring.
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unsubstituted nonocyclic heteroaromatic ring. [085] In
certain enmbodinents, Mis a benzene ring or a
" emsnzsqa}sormt 1cl;“rl . [086] In preferred emboBCTAISL®5/005815
[ﬁmﬁ} s R R A earidiR are[lﬁ@iijendientlfyrselfeehed éohmelysivogemp atyd, hd®eroaryl,

LT 6o 2SR B bt

[0188P- CB) C@g{l@n@dllly)’R@rhﬁd R'088]cotbifed ¢Re#h a JN(, B5)6- 0P 70Mmembered ring
S(0) n. In preferred enbodi ments, i's 'CR3R4 or

COIN(IRSIE the Ipluggqn atamgto vettiedy they atecatioepdenns @mnn@ t 3 addlitjopal
hetg%H lczlgt%ms[ gl%%gefi Iﬁ?)e CRr baanrci ¢ nﬂo dIJn{'n3 d%e(;(g/)]( LSmBinf q@b IatélldtIgd may be

unsu 84 benzens ring ara

ase[t&%&]d hisat@stt@bnarpmatiefingd enbodl ment s, M is an
aromatic_ring, a heteroaromatjc

(01365- Cs) 1o divkahelemin (-t sk Cobepaatiyl. (Cy7Cuigycloallel or

20 PCT/ US2005/ 005815 [093] I n
(3 g?errgﬁg nléodl ments,P is an aromatic ring or a

[OIBEI er orra’tfhet; suhsagotannlar{dﬁﬁaﬂr]s ihdepesdeatlpOntor 2.
) a ne.or - 5) het er oal kyl ene, provi ded
ml&ﬁét lrr@/ Lﬁ’ fn%‘[pdé%r en L2 is a bond. [095] In

[013 enbﬁfjéoﬁ’&?é@ﬁbodhﬁeﬁ@ K ﬁ%n%&rﬁétmjufg"& @Heteroarom atic ring, X is
C5) het er oal kyl ene. ~ [096] In certain enbodi nents,

CRIR' 4n¢l R'Gs tyam) atykyictsmearyl, 007 s khyk 66 Conbonylnti € g)allgmyl or
N@Nﬂﬁ hyl ene. [098] In certain enbodinents, L3 is a
) hyl ene substituted with a nonocyclic aryl or

[owepocycl Irpsdﬁ% eﬁ’ﬁlﬂﬁlﬁﬂiéms [@9594002@1 ol ICR’R* @R is572ins, ar,
CR3R4 or n@ and i s substituted qQr
het@mg%i{luﬂﬁaélév f@ebaéh@yl [(@11913}&111%%@% Red

[01?%]";00“ St ahizerﬁlfodiirg%t%ﬁla @@ML BB AL gt fedst! Svo of 1.2, X and

C3)a ene In certain prefe
Laﬁ‘@ﬁwrltl’emt(ﬂ—IZLl is a bond, O or N(RI), L2 is

C4)hteroa|ky|ene and, L3 is (Cl-C3)a I y )
[01%&0 Al gy pockimentaahe cenpeunds § ot include

3(4- [ NHCJYUQ{Z?hl g?% &?"né“éf‘ Cacgg%éri%?y%)% mthoxy—

beqzymapdqpano{c@];ﬁts]4-(2ﬁqluemlirmlme‘élnby))elﬁ$ e (- qum@lm}émathoxy)phenyl]-
bent%Ieﬁ)elp‘?c?psatnglrceacPdf N—%I_énzoylamino)phenyl]-N-phenyl-glycine;
3-(4-(isopentyloxy)benzamido)-3-phenylpropanoate; 3-(4-isobutoxybenzamido)-3-
phenylpropanoate; (R)-2-((I/R,4R)-4-isopropylcyclohexanecarboxamido)-3 -
phenylpropanoic acid; (R)-3-(4-(benzyloxy)phenyl)-2-(tert-butoxycarbonyl)propanoic acid;
3-(4-chlorophenyl)-3-(furan-2-carboxamido)propanoic acid; 3-(3,4-dimethoxyphenyl)-3-
(furan-2-carboxamido)propanoic acid; 3-(4-chlorobenzamido)-3-(4-
(dimethylamino)phenyl)propanoic acid; 3-(2-(2-(3,4-dimethylphenoxy)ethylthio)-1H-
benzo[d]imidazol-1-yl)propanoic acid; {2-Bromo-4-[(3,4-dichloro-phenyl)-
hydrazonomethyl]-6-ethoxy-phenoxy }-acetic acid; 2-(4-(2-(2-(4-chlorophenyl)furan-5-
carboxamido)ethyl)phenoxy)-2-methylpropanoic acid; 5-(3-(3,4-dimethoxyphenyl)-5-(2-
fluorophenyl)-4,5-dihydropyrazol-1-yl)-5-oxopentanoic acid; 2-(2-(3-(3,4-dihydro-2H-
benzo[b][1,4]dioxepin-7-yl)-2-methyl-4-ox0-4 H-chromen-7-yloxy)acetamido)acetic acid;
3-(4'-Bromo-biphenyl-4-yl)-4-phenyl-butyric acid; 3-(4'-Bromo-biphenyl-4-yl)-3-
phenylsulfanyl-propionic acid; 3-(5-(2-chloro-6-fluoro-4-(trifluoromethyl) phenoxy)-2,4-
dinitrophenyl)propanoic acid; 3-(3-(2-chloro-4-(trifluoromethyl)phenoxy)phenyl)propanoic
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[0104] In certain enbodinents, Ais -CO2H or
tetrazol -5-yl, -C(ONHSRCH3 or _C(ON R6 [0105] In
," J)m@ﬂnayegrnents A is -CO2H or tetrazol - 5-yl PCT[UB1@8P05815
abid; 13- e blettett betitikiRpheny] pani-4-ynoicaeido or 3-(4#

me D RGP YT S R Aot retC el At C g ters

thefebf.certai n enbodi nents, X is CR3R4 or N(R) and A is
-CO2H. [0109] In preferred enbodi nents, Mis
[014komat i clorqerfgin embpdiesaribifde b@umderﬁjoqdr that compounds of formula I

do {ﬁ&ﬁéqc%o%cpg F%tnﬁél lﬁﬁé}r%lenfaﬁe %rdgl db zirz%%gev@{ent(ﬂ\% ?élodrhgte%aryl L'isa

bond Phistal oridcRglic AomatieriagrX ME(RD), @ bN§(@Y, and A contains a carbonyl
(C5-C3)cycl oal kyl ene, X is CR3R4 or N(R5), L3 is
groyIE1 - C5) al kyl ene or  (C2-C5) heteroal kyl ene and A is

[01?%2 C5) [ @l ml?o?hrﬁ% 5, G0k 3 By hnde@b¥dd fid &%ﬂpcﬁhlﬁ’ bf %rmula I

hetero T121 1n certaln e

do ncet nﬁcﬂndeﬂﬁ))na;tduyrﬂs wher(etﬁ2P %n‘aﬁtoe tidaphept wheh @QLis3)yIRR" issa bond, M
hydr

is 2B R iE XPe PR RS0 ST S F1 SREI & L g,

[o1a3y! . hetrs @ahpydundf SthEBRLENS inclidd p%@cg&ﬁoally acceptable salts,
( C8) al kenyl, %CS C8) al kenyl, (C2-C8)al kynyl ]
solya3- m»)r@drugmt}rmreo NRS8R9, -C(O NRLORL1, - NR12C( 0) R13 or

o e S S R
[0143]2- C8) armwaqulqﬁa@%wuhﬁﬁyﬂand tHNR8MEss otﬁé@hhﬁh@i@hﬂad divalent

groem*&hﬁeE(Q)N@e),|SQ2M%rMCl-§mgﬂllky1%té&a@ h.and the like, both

oG o o T K T

C(ORIRAD ﬂ:re;darbo(n@?erﬁlﬁr)aydiel@&ﬂagﬂeddo P o @ MG ahdsymy| . [ 0118]

In certain errb8d| rrents is (C2- C8)a| kyI
(C3-C8) al ken ¥In9r_ (C3-€ )a kyg¥ one
enbodi meRts, PRETNSM KyF 6r Pet &Hdar 1N QTMEKH

certain pr eferreB enbodi ments, R3 is RPetrazol yI

As %@dtﬁ‘ér &Xﬁnlplep}’r{ AFQL! I’whér? g’i%@' Xﬂﬁ)aug?i@é é@ﬁgﬁﬁ%%@%ala Ia, the

prop -ynyl
alky¥ené §rot1ph{azyztml affachddhtb ®z@lty M, agshgwmp- | -ynyl .

O

Il

Q-L'-P— (C1-C4)alky|ene—C—N;—M—X—-L3-A o Q- L1—P—N—C—(C1 -Cgalkylene—M-X—L3-A
R R2

[0146] In certain embodiments, the present invention provides a compound having

the formula (Ia):
R3 R*
o'
Q—L'—P" 0

where Q, L!, P, L?, A R? and R? are as defined with regard to formula I above.

[0147] In some embodiments of formula Ia, Q is substituted or unsubstituted
benzene, and L'isa bond, (C;-Cy)alkylene, O or S(O)m.
[0148] In some embodiments, P is selected from the group consisting of benzene,

naphthalene, pyrrole, imidazole, pyrazine, oxazole, thiazole, pyridine, byrimidine,
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[0122] R4 is hydrogen, cyano, aryl, heteroaryl,

(C1-C8)al kyl, (C2-C8)al kenyl or (C2-C8)alkynyl.
1 WO QABRBCAOD! | onal | Y, R3 and R4 are conbined to POTMS2005/005815
" pyradazit, Bertgsthi &blebwpuﬁn%mfemeiﬁtzolm indoleoimdagad, wgrbhzalen carboline,

o thre et er oat selected fromN, 0 and S.
1soq121n8]r1111e &uPSF%&? n@ﬂuggﬁﬂ?m ng R3 and R4 may be a

[OIQ%UY at eth @értalﬂlﬂslﬂbwlﬁlteﬁl@ WheFegP 15{‘&112&16 Qs 89 gen, aryl, heteroaryl
odiments, R4 is IEé‘en or [ 0125 I'n

or (el Qalkly a@%om %I%Wtis(Cl )41§3’1ﬁ1%| er@reﬂO)@mze] In
[0 %U é:‘g;r : ?5%%%8&@@9&@'%@%%@@ Hgfﬁ%%/%’;?ﬂ‘gerta% Yhibodiments, L? is

me(l§2neB) al kenyl , (C3-C8) al kenyl, (C2-C8)al kynyl,
C8) al kynyl R8R9 and R4 hyd
(01887 ¢ L%} b cbdiments 21 s v, %%@ﬁeés?%ﬁﬂwz Crjalky,

AP e SR spau e (U0

eteroary R/ T s rogen or
and R is@Hyladgden) cyaho. 3] hert&oalrydi (R&@)ﬁ(yld&b@aﬂbﬂtyﬂ yr (C-Cy)alkynyl.

Cl- Cl- C5) al k boxy(C
083E L o ko ST s Podiis i o varies e Tated BRI ke pary!
moh6cyfcHE Mng, (tier§alkyl6(C30®8)ZlkBi%'Ib@I ATk e, &OGYCQ)NRI'QH“ R*is

the nitrogen atomto whi'ch they are attached and from
hydyogen, aniBds sqlesied froméheegr@ap eww;f,l@g of berrene,arphthalgna myrrole,

1m1§a%oTQ %}&#‘%u Rgé‘ t{fé(zg?e 59 1ne y%n?}n%gp%%id%gi%ﬁrbyeen%othiazole,

purQ) Bélﬁﬁlﬁﬁﬁiollaﬁ’ﬁﬂbls&@ﬂﬁoﬂﬂ} 5&b5201é,%ﬂ)2)iin8]i%quﬁﬂolin@,rtﬁliﬁ)k%line and
are independently sel ected from hydrogen, aryl,
quinekng oaryl, (C1-C8)al kyl, (C2-C8)heteroal kyl ,

C8 t
OSSP, ) CHELGR oo S SRR, B 3y
moﬁecy@hc ?mge@ﬂ;e@@dkenyﬂl,g(&@)ﬁi]@myl RG(OMR AR t'r RYarhydtapentand L is

ﬁ@hch they are attached and fromO to 2 additional
PPoat ons selected fromN, 0 and S. The ring forned

[018Y] combi i HGtaH OmBAHMEL, GRYarhE he@r&%g@t@galk 1 or

unsat ur at ed r aromatic ri ng. IS ar

(CoHet)betorpalkyl, I( 4a @er)chl(@yca)atl@izen@smaéwmabklymne S(O)m, NRY),
AR, Gl P SRR TR 1 4588 o
grohip l;aﬁdlstfﬂgﬁfi’déﬁﬁéhé phialesie, py@folel imidazole, pyrazine, oxazole, thiazole,
pyridine, pyrimidine, pyridazine, benzothiazole, purine, benzimidazole, indole, indazole,
carbazole, carboline, isoquinoline, quinoxaline and quinoline, R%is cyano, an unsubstituted
aromatic or heteroaromatic monocyclic ring, (C2-Cg)alkyl, (C3-Cg)alkenyl, (C3-Cg)alkynyl,
or -C(O)NR'R!, R* is hydrogen, and L3 is methylene.

[0155] In certain embodiments, the present invention provides a compound having
the formula (Ib):

Z-A

o
—L'—P" 0

where Q, L', P, L3, A and R’ are as defined with regard to formula I above.
[0156] In some embodiments of formula Ib, P is selected from the group consisting

of benzene, naphthalene, pyrrole, imidazole, pyrazine, oxazole, thiazole, furan, thiophene,
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[0137] In some enbodi nents, P is an aromatic ring or a

het eroaromati c ri ng, Xis CR3R4 and R3 is cyano,
\Vanmbmshmleroar Cl- C8) al kyl , (C2- C8) al kenyPCT/US2005/005815
Uphridbzs, ‘@héﬁ&rynw&'ﬂdah ekRBROhiafdd,38Yink rbesigime danohn ddotnislazole,

carfigofs, saPofihe. Ko Ringli cufitaiARtieg, 1Y

[015% C8) airl‘d@i‘tﬁin ANbodNRE&RY, R1i &@ﬂﬁsu'b@tlﬁ%ﬁto@sﬁbstltuted benzene.
odi nents, when P and ‘M ar e benzene, at | east two of

[0158] X ankn anothespspest, Hierpreseahingeition wouidps 2 porgeeundibaving the
:bngﬁg%i)nents t he conpounds of formula | do not include
4 nmet hoxybenzyl oxy) phenyl ) pent - 4-ynoi ¢ aci d;
(3- et henyl - 4- phenyl met hoxy- bem@engpr opanoi ¢ aci d,

4- (2- qui nol i nyl met hoxy) - [ 3- |4 (ZZ\BJJQ nol i nyl met hoxy) phe

nyl ] - benzenepropan0|c am

[ 4- (benzoyl am no) ph %y enyl - gl yci ne;

3-(4- (i sopentyl oxy) ben do)-3-pheny|propanoate;
3- (4-i sobut oxybenzar ni do) - 3- thenylpropanoate

(

R) -,2- (6 1R, 482 4- |sopro yl cyet ohexanecar boxam do) - 3 -
Whgﬁé}]y,ﬂ% gndqa\j age defined below.
[mégjg1 3- (4R¢1 § VY o YNRR] BY O, 2 né i laky1 DA RFY.AAERIRY! ) pr o

oi ¢ aci

[0130]( 4- chl br eplaanythbodin éitsrRAh i9-Qiar-DEXH(D, MiHLp IHaamizolyl, or
d]a 3- (3, 4-di met 1i oxyphenyl) - 3-
'mUE?ﬂY n- 2- car boxam do) pr opanoi ¢ aci d;

[013}1‘ 4- chl of obgizamthents, (B is tetrazolyl, pyr1m1d1nyl or pyridinyl.
nmet hyl am no) phenyl ) pr opan0| c acl d;

[016z12 (2- ( By preftied empbineme R eishOF, b @)samthlereof
[01?§f - gﬂ%kﬁ' ?algokrcapém)kg# &ggkgg@}qac' 1INRZR?, substituted or

unsgﬁflgfé%g %@ge%lgé/t tk eg rog eny g:hg%(e\f%a geetCe=RC) dc=cR?

[0164)F boxanimoyet dmytb@dphans;w? -1s2-(ﬁ§C§1)y]kpt o(Bn04)alkasil, dNRPR,
5- (3-(3, 4-di met hoxyphenyl ) - 5- ( 2-

subktitutaday esytistitudedsargli, Bylstibisd erroisulistipitpd Betesoondnt anolvg or

. 6%25 2-(2-(3- (3 4- di hydr o- 2H benzol[ b]
] di oxepi n-7-yl)-2-methyl -4-oxo-4H chronmen-7-yl oxy)

t d
[Olggl(e 4amBr g*) e]%ré n;;i;uﬂin w%ﬂ ﬁ,s Fg%‘% r(]ly}allgr L )I?IrRzz:RZ;Csu stituted or
unsabétﬂute%ﬁ&m htm@(mm% WP E=Ehs Ry -SOEERTY| - propi oni ¢

[0196]( 5 ( 2- brotbersnodiments RE- (SttrnSﬁbs@@:t@dmwhyt ynshbsiigigg hereroaryl.

t r o b)pr
in oSt SRR 0 P PR PR b e soheigion et s
unsnbgtﬁutea O(Gé\lmﬁilﬁﬁé (8648 Jox&lki1)52 A% (Q0€8 Jbkylaci d;
3-(4- (4--nethoxybenzy|oxy)ghenyL%Pent 4- yn0|c aC|d or
[0167) 4- ( 4- In certain embodiments, R* is — and R is - (CI-Cs)alkyl having 0

t hox benzyl oxy) phenyl ) -5-(tri nmet hyl silyl) pent-4-ynoi
Orﬂﬁ @P& Malts thereof, or esters thereof. [0141] In

mlﬁggpa'n ?ﬁy@ﬁg&ﬁokangbRpo beceoges st ood t hat

ounds i ncl ude’ conpounds
[016Per ei n IﬁSOmeabrﬂboﬁirﬁarﬁb R7 iINGHFRICHR)J, 61 aCHL,CHECH,.

het er oar yl,,
[017 (?] ﬁb anh are 1ndependent1y -H, -(C,-Cs)alkyl, or -(C;-Cs)oxyalkyl.

[0171] R” is -H, -(C,-Cs)alkyl, -hetero(C;-Cs)alkyl, -(C1-Cs)oxyalkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted heteroaryl.
[0172] In some embodiments, R? is -(C;-Cs)alkyl,-(C;-Cs)oxyalkyl, substituted or

unsubstituted aryl, or substituted or unsubstituted heteroaryl.
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bond, Mis a nonocyclic aromatic ring, Xis N(R5), O

or S(O,,, and A contains a carbonyl group. [0142] In
' oeo¢5m|§M6gnbod| ments, it is to be understood tRar/US2005/005815
" {01 2o d ctdis soiceartn difents, RddisnbeteiolCl- @d)alkybﬂpbdmﬁwot contain Si.

oL e G RIS B, 1S

01O . . amd)t&rcéﬁibbahﬁbmaRé%afstacymsbutﬁfeatpaen;{l 0143] The
conpounds of the invention include pharnmaceutically

[0176lcept ablnerefarred smbedimeatsel *o msilodr ugs t her eof .
[0144] In certajn enbodi nents, ester prodrugs are
preferred. [O Those-of skill inart wll

[omnderstamds thatl unl ess ot ligkis embodintatsed is Sittéghe N other
groups such as C(O N(R2),

emigEIREIRS,)Z {SCRItoR) al kyI ene-C(O N(R2) and the |ike, both

si bl nt t t t
[M?@anl eeL?sf brsﬁu %erlg?;grg'é%ﬂl%%e%ﬁ E)&“c{) 8-
embmﬁ:bem’ts At BrSaakn dlberaﬂnt‘tm)dhﬂdati d R -N(RTp M as shovvn 0

QLL-P-C'-NMX-13-A Q L1-P-N- 3-A R R
IOIZ%I anot ce@%@ﬁa}t@dmwﬁr ﬁﬁpfaoaenv%ﬁéfés Eﬁﬁb

[01@6-}1 C4) apkeyd gne-6(.Q.Mik3) su'bE‘tltB%'Hr' Iuf’ls11b§121tu¥eiaE‘arylgt Kl ey,

group may be aftached to P o
subgituted Rr u(litd)sﬁmyedl akyll, evmlbeiatNteMOXunalb&tlmed heteroaryl.

0181 o gD aE oy BT sUh iy coR POt Bl

aryr(emd)ﬂﬂym\éwgm&@ 6 ﬁl%ﬂsﬁtateﬁlae&l R3 R4 L3, A Q Ll P
where Q and R4 are as defined with

[018%]gard tl@sp@"r:emm@dlm%we ig-Bh47] In sone enbodi ments

o1y o T SR BB g

[018410 . , , . Y[i9duk8ht drris sCHiE , e0HOCHIERCH=COPI-i, SCER)CHLL ed
from t he group._consi st i % of benzene, )qoht hal ene
-CEYeHeft iy » -t @52 6T mSK(a:zr n8(On%Hzol S(Oplittdhe; -S(02)CH=CH-,
or g}(@;dl ne, pyrimdine, -21 WO 2005/ 086661
US2005/ 005815

[0185] In certain embodiments, Y is -CH,- , -CH,CH,- , -CH=CH- , -C(O)CH;-,
-C(O)CH,CH,- , -C(O)CH=CH- , -S(02)-, -S(02)CH;- , -S(0,)CH,CH,-, -S(0,)CH=CH-.
[0186] In some embodiments Y is -CHj-.

[0187] In some embodiments L is -O- or -S-, and Y is -CH;-, -CH,CH,-.

[0188] W is substituted or unsubstituted aryl or substituted or unsubstituted
heteroaryl.

[0189] For example and without limitation, W can be a ring such as a benzene,

naphthalene, pyrrole, pyrazole, imidazole, pyrazine, oxazole, isoxazole, thiazole, furan,
thiophene, pyridine, pyrimidine, pyridazine, benzothiazole, purine, benzimidazole,
benzoxazole, triazole, oxadiazole, thiadiazole, benzooxadiazole, dibenzofuran, indole,
indazole, carbazole, carboline, isoquinoline, quinoxaline or quinoline., and so forth.
[0190] In some embodiments, W is a substituted or unsubstituted monocyclic aryl
ring or a substituted or unsubstituted monocyclic heteroaryl ring.

[0191] In some embodiments, W is substituted or unsubstituted fused aryl bicyclic

ring or substituted or unsubstituted fused heteroaryl bicyclic ring. In certain embodiments,
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pyri dazi ne, benzi m dazol e, indole, indazole,
carbazole carboline, isoquinoline, quinoxaline and
ﬁhyme [0149] In certain enbodi ments wher BCP/US3005/005815
& W b" 1A i 14@1&}1@6’ Wyl bicydlic fngt @rand-yo 11-orembered fused

al and L' is a bond, (Cl-C4)alkylene, 0 or
heté‘%@jyﬁ% fﬁ%’fﬂlgl n sone enbodi nents, L3 is

[0168) - C5) ahk&t'h@f@nbddiln@ﬁﬁ fwiip a@ﬁ&ﬁmté@&tmubé’m@d 5- or 6-membered
met hyl ene.. [0151] In certai n enbodi nents, I S cyano,

aryhyipg or w:b@té qr|unsybstitutss 3 qeyfrmempergd g mavaéﬁmg
[Olb%1 25( gﬁ;ﬁ% 1 em nts Vﬁx(e% %?sﬁ%stgﬁ% g{éf%&(ﬁé’r%aﬂ}’l ring, the

subisdtuting grqdp, cah G a@i)c@lek,}&lubst(tﬁ@d GﬁilﬂdulbaityﬁedQC 1 -C1o)alky1 substituted

or Ui HhRGL G SR G s G DRy sukey e TR TSRS hﬁﬂ@&wﬂky&
suH’sicl.:{ﬁlgad c(r%s&‘@cﬁlt&i’ iryl(tpgfrl(ggﬁég . k&Y i {utec{ S @k ¥1 Iyl o'

1, R4 1s Pl1s se ected
sublshmtq;ﬁrcaumstdzsnw@dhmgomfyl benzene, napht hal ene, pyrrol e,

0197] 03201 £ R BRI AR s L BE0h S BN o more

hetb@B®n{¥ dazol e, indol e, indazole, carbazole, carboline,
i soqui nol i ne, quinoxaline and quinoline. [0153] In
[0198he enbbusarisin enbaBmentscYan e S-membersdbisgiselacted framythe group

roaryl nmonocyclic ring, (C3-C8)alkenyl,
co‘%@ﬁ%fal kynyl , C(O) NR R11, R4 is hydrogen, and L3 is

net ene. [Q ‘gln enh ﬂentsdq FS aryN
R oar RE7-N Ba%ihkyl or RZ( h|e17 yIR27 /
a (Cl aI Kyl enk” eter oaI e

N R‘ " (C1- c4) al kyl ene- soQN( R)

Gé)alkyl nglN(RQ) .or ( iE'RQ) P selectQQ .
7 hey27 i hal
Rzp\ﬁr@lqu-ﬁﬁgg;ocﬂﬁ az?ﬁg zoIeL{]a o?eﬁﬂ_§~:[\

pyr| di ie, pyrimdi ne, pyrrdazine, Benzot hi azdl'e,

andRT iineubstieiped otiuchaatatiasted (T ol @)alliyhdaBalteted of aﬁémath{u%d
car bol i gui nol i ne, _qui noxal i ne and_qui nol i ne

et Gy i S OO e Gl R e BRer o

B T R T

unsMBstltstemheﬂeydaeyie [0155] In certain enbodinents, the
present invention provides a congggnd havi ng t he
formula (Ib): RS i N~ L3,A Qlgl_P ()

[0196] In some embodiments where Zis |, R?'is-OH, L is -O-, -S-, or

NR?)-, and Y is -CH,- , -CH,CH,- , -CH=CH- , -C(O)CH,- , -C(O)CH,CH,- ,
-C(O)CH=CH-, or -C(0O)-, then W is not furan or thiophene.

[0197] In certain embodiments, W is a substituted or unsubstituted phenyl.

[0198] In some embodiments, Z is carbon and R** is -(C,.Cg)alkyl, -(C3-Cg)alkenyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, or —C=C-R*
[0199] In some embodiments where Z is carbon, W is a benzene ring, R* is
—C=C-R*® R is -hetero(C;-Cs)alkyl, L is -O- or -S-, then any heteroatom in R* is not Si.
[0200] In some embodiments, where R*! is -OH, L is -O-, Y is -CH;-, and W is
para-methoxyphenyl, R is —C=C-R* then R* is not -H.

[0201] In certain embodiments, where L is -N(R®)-, Z is nitrogen, R** is a phenyl,
R* is hydrogen or a phenyl and W is a phenyl, then Y is not -C(O)-.
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Ib where Q L', P, L3, A and R5 are as defined with

regard to fornmula | above. [0156] In sone enbodi nents

wofhodsmsesiia |b, P is selected fromthe group ceasiustisgoss1s

of benzene, napht haI ene pyrrol e, i mdazole, pyrazi neH
zoI e,

028855 ooekeill SoarriesherbenBabmes bt domids phsrediise, | and

R2RY Lo @qan@yi e @{;)mkeﬁﬂ011@23Rﬁdaibetlmtéactﬁmb&stlmted aryl, substituted
carbazol e;” car I ne |squ|noI|ne qui noxal i ne and

or uidhkGiite®hetéOAST)] —= de ot ai- 0=@MBb thhek theSarbi3d alt € i@ 8 chiral carbon
unsubstituted or substituted benzene. [0158] In

as shAWRher aspect, the present invention provides a
conpound havi ng the for mula (11): R22 %222 Rl WY-L
11 where R21, R22, ZR®ZLO Y and Ware defingd bel ow.

[0159] R2' is -H, ( .
-NH-heteroar)((I @ ertain eap irrents, R21 is
-OH, - NHS( @@ H-tetrazoWyl , or ~tetrazol yl.
[0161] In certal n enbodi nents, R21 is tetrazolyl,
Thysy# cempeyngd of ty 1np;9rrt1q;p| qa[be an Egmgmomﬁr, pR &renapiemer, or a mixture

a salt thereof. [0163] R22
Ofb%wg‘gib%%@“& ?QEIR ‘%4?‘6‘3{‘%8) al kenyl, - NR23R24,
[0283[bst i t UlngSefefred embu@melntsua e@inp@qﬁd is aH Ssdniahtidreet, or
unsubstit uted heteroary or -CCR25 0164

10204 some Ié‘rﬁ?ﬁéﬁnrﬁé?hoglmﬁﬁ%ﬁ sls P(IIEIC@) 9 48f1-S-; and Y is -CH- , or
-CHZ@'- C8) al kenyl , -NR23R24, substituted or

unsubsti t ut ed aryl , Substituted or unsubstituted
[0268) er oar kol some@mUddiments whéie- Z‘i-smﬁogeﬁlﬂhﬁil W li’S we nt lg2-azole ring.

odi ment s,
02§8bor i uﬁec&rta reabimeRe ey D eoracperidpye compound
haWF%{% 91), - CEC-R25 . [0166] In other enbodinents,
IS unsu stltut ed aryl or unsubstituted heteroaryl.
In other enbodinments, R22 is s@BtPtuted aryl and the
substitution ontothe aryl J n stituted
Z(Cl-C5)al kyl , - (Cl-C5) ox @, |, “or Mal o( Cl- C5) al kyl .
[0167] In certain e -'- 2 R22 is -C=C-R25 and R25
is -(Cl-C5) al kyl having O

11T
or a pharmaceutically acceptable salt, hydrate or prodrug thereof, where R, L, Y, and W

are as defined with regard to formula IT above.

[0207] In some embodiments, R* is -H, -(C,-C3)alkyl, -NR*R*, or substituted or
unsubstituted phenyl.

[0208] In certain embodiments, L is -O-, -S-, or -N(R26)-.

[0209] In some embodiments, R* is -H , substituted or unsubstituted

aryl(C,-Cyp)alkyl or substituted or unsubstituted aryl.

[0210] In some embodiments, Y is -CH;- , -CH,CH,- , -CH=CH- , -C(O)CH;- ,
-C(O)CH,CH;- , -C(O)CH=CH- , -S(0,)CH;- , -S(0,)CH,CH>- , -C(O)-, or

-S(0,)CH=CH- .

[0211] In some embodiments, W is a substituted or unsubstituted 5- or 6-membered
aryl ring or substituted or unsubstituted 5- or 6-membered heteroaryl ring with the proviso if
R* is phenyl, L is -O-, -S-, or -N(R*®)-, and W is a benzene ring then Y may not be -C(O)-.
[0212] In some embodiments, L is -N(R26)-, and R* is hydrogen.
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or 1 heteroatons. [0168] In preferred enbodi nents, R22

is -C—CCH3 [0169] In sonme enbodi nents, R22 is
. Chés0B6daB) 2, or - CH2CH=CH2. [0170] R23 and RRETAIS2005/005815
o [Mlﬁﬁ epeﬁ&@tﬂ ¢r§am ‘*eh“ibt‘:cﬁmnts;s%m kgt 3 1. 8razoleGing5) oxyal kyl .

0BT 1L RRR ol oot G Aty RL0H06 SRE i hom e

grodp cobdisirgtaft ed or unsubstituted heteroaryl. [0172] In
sonme enbodi ments, R25 is

- (C1- C5) al kyl - C5) oxyal kyl, substitute
unsubsti t ut ed , Oor substituted or unsu t ut ed
het eroaryl. -2 2005/ 086661 PCT/ US2005/ 006815

[0173] In some qubogdbyents, R25 is -het < C6PA kyl

that dpes ontain Si. [6-17] Q- 0174] In
Fs8Que.el®adinent s, R25 is unsub Y nyl . [0175]

In pnbodi ments, R25 is stif uted phenyl .

[0 In preferred enbesdd Me¥ts,” R25 is methyl. H -C

or -N[0177] Zis 1l | . In some enbodinents, Zis

Or‘ﬁﬁ@cl?f@@@ﬁ In other enbodinents, Zis carbon. [0178] L

[02_13]_ _ 0-, Iéﬁmh%f erﬁg&ﬁ%@m thé B@%g‘fg\g}f%ﬁ hfﬁé}tﬁ‘%eéra donlpdund of

nent's,
formmltmlzll dmrlﬂmnniceuﬂcallbd(aa%@)able{ @117 9jlvata oe radaigithereof, wherein R*' is

-Oﬁznwg{&%ﬁh @I%@%I? Eer%ragg]ggtpr Est -ég(_g%G k_yl E\I%]l%% , substituted
or {ASHREb N HhE ﬁ%ﬁ%u KR g LRSSt Ripg R e

mdbpérﬁmay WL, -(CPL9Rikyl, Br QO 1@ sk yRNR R R f(cﬁ2©5)a1§y1-
substituted or unsubstituted aryl (C1-C o&al I c
-(Cotsaxyaliyb gubstityfpd opansibsitveegd arryw or Splstigytp phu@%lhﬁltuted
enbodi nentgy R26 is -H [0183] In other enbodi nents,
R26 i s subst+t yt edNor unsubstituted phenyl [0184] Y
hettmaniiseid of is - cHe- ; ; LACHRCHR , or NH‘Z'@H- isC(PQ)—@EQCS)alkyI

subs%@% thtutg&rggwca@lkyl sné}?stltl@@r uns[.lbgggt}ed pryl, or
sutsBhk& & Lﬁﬂ@&@l‘tﬂ&fﬁeﬁero%yl .Sy 15C08L,. | -CHIREE; -er=ECt 0)CHL- |
-C(O():EH)ZCHT -C(O)CH=CH-, -S(02)CH;-~ , -S(02)CH,CH;- , or -S(0,)CH=CH-; and W
is a substituted or unsubstituted 5- or 6- membered aryl ring or substituted or unsubstituted
5- or 6- membered heteroaryl ring.

[0216] In certain embodiments, the present invention provides compounds
according to formula (IV):

R25

([
(S) OH
WL
v
or a pharmaceutically acceptable salt, hydrate or prodrug thereof, wherein R, W, Y, and L
are defined as above in paragraph [0215].
[0217] In some embodiments, R*® is methyl.

[0218] In some embodiments, L is -O- or -S- and Y is -CH,- or -CH,CH,-.
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-C(O CH2CH2-, -C(O CHCH, -S(2)-, -S(02)CH2-,
-S(02) CH2CH2-, -S(02)CH=CH. [0186] In some
ntmd]sm«mt Y is -CH2-. [0187] In sone enbodi REMUS20105/005815
b ‘[(}2[[9] A= i s‘cﬁqé“er%mﬂlﬁents WGHK2 -5 meGbReriZing selp@2d 8pmthi group

suhsti tuted or unsubstituted aryl or substituted or
consiRing St i t ut ed heter oaryl. [0189] For exanple and

W § hot%l Iim g atd Wacary be a suchNas benzg

I b qizeNpr zgbrey ijmd e,
oxaz@le @?ggn ol e, th;gzile e(ijgf’qpakkglk ene, L@~:r
pyridirfe, pyrimdine, pyridazine, bénzothiazole,

%}Q ben dazol e$ enzox zo £, tr| azale,
P ZOLR, 7
R? eozof%ra E(ndg\’za az I car Bol_ﬁ\nl

| soqw rol i ne qu1 noxal i ne’or qui nol’l ne. and= forth. -

R*719 $98xkindt8d SOMRuBRREd (@PCB)alWl' sslb's\ut%tbfasir uh$iREuesd

unsubstituted nonocyclic ary ri ng or a substituted

heteno(Gn6 wbadkylt utbe@tutvdm@ymhsututﬁéitl@iczi nﬁlo)ﬂlkﬁb sulpstifgad o n

unsfuug?etate yﬁ (gqe iyzﬁll?:})é\,/ suf)lst?]té{%gtrolrtgﬁt gt etd aa?lugls st‘u'bgtlilt%?egi or

unsubstitheditetéi&dylf used heteroaryl bicyclic ring. In
certai n enbodi ment s -24 MO 2005/ 086661

[02384r/ Us20b5¢atypambodippais R as substititedrBeny;i cyclic ring

an 8- S 1bicyclic

[029!'1]n ﬁ%&-ﬁ%ﬂ J@%ﬁgnl‘{oo [ nglr%%kgﬁ&%\??ééﬂg ‘substituted

[02a2] uns u b&i sdrkt @db&liments Gherprasett élventioy ppravideg compounds according
%Ubslfa ted or unsubstituted 5- or 6-nenbered

to 4 ring. [0193] In certain enbodi nents where W
is a substltuted aryl or hetergaeyh ring, the
substituting group can be a haljpge substituted or
unsubstituted (Cl-d o)al ky ubst’i trA'ed or
unsubstituted hetero(Cl-C kyl, substituted or
unsubstituted hal o(CIN d®)alkyl, substituted or
unsubstituted aryl (Cl-C 0O)al kyl, substituted or
unsubstituted aryl, or substituted or unsubstit ut ed

or ipharmaaeytically aepiblersals dyeraserboptioteigttherevf] ivhere R2, R* and W are

red rin two or nore heteroatons.
def?ﬁ%’é]&%i’w Q%W%ngdi nments, Wis a 5-nenbered ring
[0228] ect ed1d s bitBadionn, RY NI difikallthdRe, R27_NN f

NN R27_/ R27 R27NNN~O~OS No R27TN S R27 /S
[0224F R2 7 ~~ IIRgome @npodiments, W is substituted phenyl.

[0225] In certain embodiments, W is substituted with substituted or unsubstituted
(C1-Cip)alkyl, substituted or unsubstituted hetero(C;-Cjp)alkyl, substituted or unsubstituted
halo(C;-Cjp)alkyl, substituted or unsubstituted aryl(C;-Cjg)alkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted heteroaryl.

[0226] In other embodiments, W is a 5S-membered ring selected from the group

consisting of

R27 ‘<:gz{ | R27—N:NNj‘77;, RZLN\:I/ R27_</ :( R27_</:I)]/‘7?;- | R27 _«Z]/LL";,
R272:Or “ R27_</Z]/E Rz7_<\il ]}{ R27_<\(:l]}; R27_<\(;]/E R27_<\S\\\j

, OF N ; and

R¥ is hydrogen, substituted or unsubstituted (C;-Cjg)alkyl, substituted or unsubstituted
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R27 \ ~ NN X, or N and R27 is substituted or
unsubstituted (Cl-C o)al kyl, substituted or
wansuimsedet ut ed het er o( Cl-clo) al kyl, substit ut edT™S2005/005815

“Hetehef Gt Hellys guwjm st Hie lmsubsiittty? ha]s(,(hsﬁlio)aﬂk}é,gsubstituted or
i C -d. ) i )
uni RN A E o st Rt BRed S S eftsttptadter

undiRkefeR Meteroddyl.- C [0196] I n some enbodi nents where Z

isl , RR1lis -OH Lis -0-, -S, or -N(R26)-, and Y
[0229] - CH2- In certzip epmpodimegig-erpmpodfdeimula V. icp@p@ppeH2n certain

emtbﬂﬁiig%ﬁ?g?’] gﬂ?ﬁ%‘é@w& f)tr"] foglélﬂaéy r(]:&gl sée\/\i/ainm:inxttc] QL omzaﬂg%k) enantiomers.

[0228pst i t UTRder®din BidbOigtchts|ItHRbreaaninlentiod bSliddsitoaPdands having
enbodi nents, Z is carbon and R22 is -(C2_C8)al kyl,

the formulegYa)-kenyl , substituted or unsubstituted aryl,
substituted or unsubstituted hetgr epr yl, or -C=C Rz

[0199] In sonme enbodi nents wherg Zjjis carbon, Wis a
benzene ring, R22 is -C GRS T9RZ5RYS
-hetero(Cl-C5)al kyl, L s or -S-, then any

heteroatomin R25 i sWotQOSi > [0200] In sone

enbodi nents, where R21 is - Lis -0-, Yis -CH2-,

and Wis para-net hoxyphenyl, 2 is -C=CR25 , then
whB2R 7' sRHamd-Wi.ard @Z0k] abovedarbmiuia ¥rbodi ments, where L

IS, -N(R2Q)-, Z i itrogen, R22 is a phenyl 6 is
[9233kr ogen?% pihgt pRBAYeRchv P bR the forkule Vs not
-C(O)-. -25 WD 2005/ 086661 PCT/kig2@05/ 005815 H -C

[0202] It will be apparent that=in[enbodi nents of

formula Il where Zis | an NS TRYIC2_CB) al kyl
- (C3-C8) al kenyl, -NR23R24 stituted or

unsubstituted aryl, $¥bsPitufed or unsubstituted
heteroaryl, -C---: N, or -@y:::GR25, then the

car bon 28.2t Zis a chiral carbon as shown: R22 OR22 0O
whe®)RROR™ (R}l Weate defirted ab¥ve\ih fdimuda Va conpound of t he

rd ention can.be an S-epaptioner,. an R-enantioner, o
[0 iyt ur en certain embodiments, the present invention provides compounds

according to formula (VI):

R25

I o
OH

w

o)

VI
or a pharmaceutically acceptable salt, solvate or prodrug thereof, where R? and W are
defined in paragraph [0215] above.

[0231] In some embodiments, R* is methyl.

[0232] In some embodiments, W is a S-membered ring selected from the group
consisting of

Rzu@ g R27_I\]’\:\J\lj/LLLL R27- N’[:lj(?‘ R27_</21<1“ R27_</r:]}t‘ R27_</Z])‘1

2
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of both an S-enantioner and an R-enantiomer. [0203] In

preferred enbodi nents, a conpound is an S-enanti oner.
W{)Q%A)B6d6ln certain errbodi ments, R21 is -OH, L PETAIB2005/005815

or and In SO 5

| gE
OQIZOI e r| ?e 7% n ceggj/:%oﬁwerl ment 1

the present i nvehtl on provides a cohpound haV| ng the
R*t stiydtozet) subtitufdd dr leub@ﬁutéd/(c I¢;4)alkyl, @ubsdituted or unsubstituted

e R oon b PP Red b unpmbaipichPAIgieL et e ek
un§ @’edtaq%flf(@[ %@ﬁkifﬂ sﬁ’&ﬂ &%lel%stllt ec?%%gg &Lébitltu(‘g?d or

I men
unsubls‘sltultcftddteeedowl unsubstltut ed phenyl [0208] In

t ai L i L
0838h00) "1 THeGHIT Bk R te awoiiad of formbb Ol dariprisgs .
stekHdRHPRAITY BhuRc- elﬁ'hﬁbl&lgl 1A e lekiodRer$d) *ﬁﬁtdoﬂﬁo@lﬁd @f formula VI

unsubstitut ed arly [0210] In sonme enbodi ments, IS
comppises a steTpprapidcally p@m:@-enant; anien) Gmget, othe.r@(r(opdmz@m the compound

S ( -(O-, or
of FeZh P ECdppriseS g st 9t S0 SRBGHORRY s, Wi 5 &
[OZSMPSt i t Ul der®in Bﬂﬁ)d@lﬁidntsi,lH@qar&enﬂhv@ﬁmlﬁi’@h&& coafpounds
or substituted or unsubstituted 5- or 6-nenbered

acq@ééleg&fQ}mullqﬂ’gIMth the proviso if R22 is phenyl, L
is -0-, -S, or -N(R26)-, and Wi s,® benzene ring t hen
Y may not be -C(O-. [0212] In sore enbodi nents, L is
-N(R26) -, and R26 is hydrogen. 2q|V\D 2005/ 086661
PCT/ US2005/ 005815 [0213] In certa n &nrbodi ments, Wis
not a 1,2-azole rin [ 0214] ; odi ments, the
conpound of formul&WQIT is se ed fromthe group
consi sting of ?COH S N

; and

VI
or a pharmaceutically acceptable salt, hydrate or prodrug thereof, wherein each R is
independently selected from the group consisting of substituted or unsubstituted
(C1-Cip)alkyl, substituted or unsubstituted hetero(C;-Cjg)alkyl, substituted or unsubstituted
halo(C;-Cjg)alkyl, substituted or unsubstituted aryl(C;-Cjp)alkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl, the subscript q is an integer
from 0 to 5, and R* is as defined above in paragraph [0215].
[0235] In some embodiments, the subscript q is 0, 1, or 2.
[0236] In other embodiments, R* is a methoxy, ethoxy, trihalomethyl, methyl, halo,
or cyano group and the subscript q is 1 or 2.
[0237] In other embodiments, R*® is a phenyl, methoxyphenyl, methylphenyl,
trihalomethylphenyl, benzyl, phenoxy, ethoxyphenyl, cyanophenyl, halophenyl, halobenzyl,
pyridyl, methoxybenyl, or pyryl group and the subscript q is 1 or 2.
[0238] In other embodiments, R is methyl.
[0239] In certain embodiments, the compound of formula VII comprises a

stereomerically pure S-enantiomer. In other embodiments, the compound of formula VII
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NH Hand F3C or a salt thereof. [0215] In further
enbodi nents, the present i nvention provides a conpound
woRoosfoseasul a |1 or phar maceuti cal | y accept abPeTaabaos/005815

3 o & ey

¥ domalbii séaltacsteredme ”éﬁﬂygmhﬁrmﬂt;omﬁe Aeiyet R4 ensbodin@hyts, the compound

tetrazo l; R22 is
of EeRiata YL qpprises ResSRBRol & - PEREARE Lneubst 1 ¢ ut ed
[o2ogny! ., IfRHer Qﬂ%b@men@'@%ﬁ%@a iPdelecteddrdRe the grbds c@tdthting of
R24 are independently -H -(Cl-C5)al kyl, or
- (Cl- C5) oxyal kyl; R25|is -H, -(Cl-C5)al kyI,
- (Cl-C5) oxyal kyl, subgtituted or unsubstituted aryl, I
or substltuted or unsubstituted H-C or -N

Fa@ - Zis G%H- 0- F,c. S~ or - N(R26) - CO,H
'S -(C1-C5) a | , substitute unsubst i
ary CRdgyalr®yl > substituted or ulRsuybsii S ,

-CH2-, -CH2CH2-, -CH=CH, -C(OQCH2-, -
-C(O CHCH, -S()CHz- , -S()CH2CH2- , or
-S(R) CH=CH; and W Is a substituted or unsubstituw
5- or 6- menbered aryl ring or substituted or

unsubstituted 5- ring

nesrier ed
[0216] In certai rert s @I
R

provi des accordi ng to Rgrml 5
) YWYL IV or a pharmaceutic accept abl e
te or prodrug thereof, wher R25, W Y,

and L are defined asggbove in paragraph [ 0215]. '

[0217] In sone enbodi pents, R25 is nethyl. [0218] In
some enbodi ments, L i 0- or -S and Y is -CH2-
L CH2CH2- . -27 WO 2005/ 086661 PCT/ US2005/ 005815

Fa§ T tn'som AoeqY rents, Wis a 5-ne
sel ected fr he group consisting of
" Q_J

[0241] In certain embodiments, the present invention provides compounds

and salts thereof.

according to formula (VIII):
R2 O
R21
Ar—=T-W~ 0
VIII
or a pharmaceutically acceptable salt, solvate or prodrug thereof, wherein R*!, R* and W

are defined in paragraph [0215] above and Ar and T are defined below.

[0242] T is a direct bond, (C;.Cs)alkylene, hetero(C;-Cs)alkylene, O,
C(0)-(Cs-Cy)heterocycloalkylene, (C;-Cg)alkylene-SO,NH, or (C;-Cs)alkylene-NHSO,.
[0243] In some embodiments, T is a direct bond, substituted or unsubstituted

(C1.Cs)alkyl or substituted or unsubstituted hetero(C,-Cs)alkyl.
[0244] Ar is substituted or unsubstituted aryl or substituted or unsubstituted
heteroaryl.
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":f NNNN R27 OR27-NI R27-N, R27/ R27_// R27 N N N
\\O~O\\S NSOOS R27 0 ' R27 / DQ R27~ i R27-<,

"y { qglm i or N and R27 is substitBCEASL005/005815
i[Mé‘ﬁlé Ut - mftiﬁtf eiitb@ilibyeatskw is sbingend, uaﬁcthadcne pyrrole pyrazole,

imil Qi?g?ﬁtyﬁzthﬁ g% Ea?sr@% ]lg% %@F kﬁ(‘&%‘oﬁﬁ b I&(Lj}Yg ine; pyrimidine,
pyritﬁ%ﬁiésbériz@ﬂﬁ&oﬁi ylififel 'b@hﬂ)rﬂ(ﬂa{%le;, b&&ﬂ@&ﬁidlélttﬁﬁow oxadiazole,

unsubsti t ut ed aryl or substituted or unsubstituted

thiadéazele Renaooxpadiazay. dibeneefuray, indelh sulagels; earbazpte, pagboline,
21] | th mbodi t R27

o P B hine” 0029) 1 n”some enbod ment s

[02]4@]9 pr es?{}%oﬂl@gﬁggdl%ngr R¥desCeOnPbunds according to

OV or a pharmaceutically
[OZdZ}:ept ablresaag embbditheatseRdris pPHdr ug t her eof , where

028515 FRo3Y RnbagiiEnkntouf Rufnooteahl e ERbsipeg or
unseBititulcdVehdne rifgd224] 1 n sone enbodi ments, Wis

substituted hewv) [OZZ}SA}. In certain embodi ments, W
[0248] subst in sareciembedimsniss W ismhenylor unsubsti t ut ed

d o) I it ut r [
02890130 5y oL BRI B e v
com3htiag Gf- Cl o) al kyl, substituted or unsubstitut ed
aryl (C1-d o) al k%} subst i t ut ed or unsubst it ut ed aryl,

or tituth u,{;/\;c, tut2§ roary 0226]N

R? enBBdNneht s, R %d RY’ eI e® T
ferthe gro[)'p Gonsi s n ,of N N N R27 R27 N
J\R27-NI R270R27/R27 NNN~OS

R* is Ar-T-.

; and

[0251] In certain embodiments, the compound of formula VIII comprises a
stereomerically pure S-enantiomer. In other embodiments, the compound of formula VIII
comprises a stereomerically pure R-enantiomer. In yet other embodiments, the compound

of formula VIII comprises a mixture of S- and R-enantiomers.
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" NS OS R7 OR27/ | R27 ~' R27\ R27\ | J R27\ |

NS~ NNNor Nand R27 is hydrogen, substituted or
. lwonqngk}!ggdglyyt ed ,‘(me,l; gho) al kyl, substituted or PCT/US2005/005815
rio28218 UB Sttitinft e thinédbidhn cpt0 Ble0®6G® N s stlected from the group consisting

£ " - PCT/ US2005/ 005815 hetero (Cl-C10)al kyl,

Ol substitueted or unsubstituted hal o(Cl- C10) al kyl ,
substituted or wunsufstituted aryl (Cl-C10)al kyl,
substituted or unsub titut ed aryl, or substituted or||
unsubstituted heteroaryl. [0227] In certain
enbodi nents, a conpound é)észor mula Vis a race . COzH
certain enbodi e ‘compound of formula V

co i sey-a bf (S) and (R) senantN %
Fad@@—k@ﬁ ai n enbodi nent s, Ft\ i nvention
pr des &onpounds having . the formila (Qa): R22 O

(S) RR1 WO\ Va where R21, R22 and Ware defined |

above in formula V. [|0229] In other enbodi nments, the
conpound has the forgula (W): R22 O(R R21 WO\
Vb where R21, R22 and Ware defined above in for
V. [0230] In cer ©dithents, the pr esent

Z2\
i nvention, prayi .Q onmpounds accor dj t N+of
‘I@ WHO VI or &3f tilcal Iy
actept abl It, solvate or prodrug ereof, where RTS '

and Ware ’
N
: oI
e °
S
N , and )

or a salt thereof.

A COaH

[0253] In certain embodiments, the present invention provides compounds

according to formula (IX)

(S) OH
Ar—T-W~ 0
IX
or a pharmaceutically acceptable salt, hydrate or prodrug thereof, wherein W, T and Ar are
as defined above in formula VIII.

[0254] In some embodiments, the compound has the formula:

FsC O S CO5H
e
, or a salt thereof.

[0255] In an embodiment, the compound is selected from the group consisting of:
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defined in paragraph [0215] above. [0231] In sone
enbodi nents, R25 is nethyl. [0232] In sone
weonhisdisemnt s, Wis a 5-nenbered ring sel ected PCOMSRIVE/005815
group consisting of NN NNN R27 O RR7_N~ R27_N,
R27~ R27</ R27Ji 1 NNO-OS-29 W 2005/08666
PCT/ US2005/ 005815 2y 27 27 27 27 27 RO R/ R—C~a
R27 R-/0~ RS N [
substituted or
Féﬁ/o\mu ubstltutedF # o)Qlky,
8 unsubsti t ut ed hal ol C yl, . and
substituted or wunsubstituted aryl (Cl-d o)aIkyI
substituted or unsubstituted aryl, or substltuted or
unsubstituted heterogryl. [0233] In certain
enbodi nents, the conpound of fornula VI conprises a
stereonerically tiomer. In other
enbodi nents, th npound of formula VI conprises a
st ne~' fe R-enantioner. In yet other
Rod the conpound of. fornula VI conprises a
or ﬁ%“ﬁ ﬁ S- and R-enantioners. [0234] In certain
% ts, the present invention provides conpounds

[0286FOr di Nfh tertdin EfBbain{evts, Yie présent I 8ntiod profidePcdmpdunds, for

or a pharmaceutically acceptable salt, hydrate or

exanderof éomléaéﬂt IVuKEr eHnoeb¥ ihydgelode a bivdstereiefr(QoH in place of

-Cé %k %érﬁﬁ?ét{rﬁgt} F@S@%ﬁ? t]?a& n]if“dl& %Ioatt%féz dosft bU'Ihel p?arce of the

-C@jﬁ o st plaedcdrep@imnd (2T1E, @em:)rﬂieayﬂl the&abtbﬁﬂplds R, @En include the
unsubstituted hal o(Cl-d o)al kyl, substituted or
follgNdRfst i t ut ed aryl (Cl-d o)al kyi, substituted or
unsubstituted aryl, and substituted or unsubstji t uted
heteroaryl, the s Escript gis an integer fr gto to
5, and R25 is as fioned above in paragraph [(21

S~0H
o}

N\T/\O N\r/\

/@J\/ N\\/\()/@J\/L

like, without limitation, as recognized by those of skill in the art. See, e.g., The Practice of

(@]

ac
, and the

Medicinal Chemistry, Wermuth, C.G., Ed., Academic Press: New York, 1996, incorporated
herein by reference in its entirety.

[0257] In certain embodiments, the invention provides compounds according to the
above formulas so long as the compound is not one of the following acids, or salt thereof,
including:

3-(4-(4-methoxybenzyloxy)phenyl)pent-4-ynoic acid;
B-ethenyl-4-phenylmethoxy-benzenepropanoic acid;
4-(2-quinolinylmethoxy)-p-[4-(2-quinolinylmethoxy)phenyl]-benzenepropanoic acid;
N-[4-(benzoylamino)phenyl]-N-phenyl-glycine;
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[0235] In sone enbodi nents, the subscript qis 0, 1,
or 2. [0236] I n other enbodinents, R28 is a nethoxy,
mmmyaml al onet hyl, methyl, halo or cyaneCT/UusuDs/005815

b 3”@&"@ i ‘h&l&ﬁblsé’m ﬁ&d&)»a’-pheny@mlzanop@zsn I'n ot her

3 (%Pﬁ'stpne%h%?m%qiz’ ﬁﬁ“gﬁgﬁpﬁtﬁgﬁwoxﬁgggwl phenoxy,

(R)@t{rap}gypblanydpmﬁylaya&mﬁéoarmaﬁm@naé herbigir@gﬁf&d/bmd

nmet hoxybenyl pyryl group an

(R)é%u@s@pn?pyﬂov)p}serwl)o’zz (tert-uoeeprbpRyDpIeRrIsABYE] ment s,
3- (482 laorog 3?3’ f(futjaxcl) 39a]\r}m>£1 ﬁap%éagtsl&%g%r | ments, the

orAuIa” ereonerlcally

3- (@Mdﬁn&h@i@h&hﬂr)at(ﬁﬂaﬁ-%édib@xethﬁb@)#)w@ﬁbﬁ: acidje compound
formul'a VI1_ -30 WD 2005/ 086661 PCT/ US2005/ 005815
3- (Acelhlﬁmb%%anada—éx(éd%req%dﬁmywaﬂhe@y @@amlp 8fdi . In yet

3-(ELTEL 4 STRARRGh G B AUGON DA R0 @i R B o geid
{2-Btdmes-4€(hédicbortospheniph-Hydrazuh@nethyH ed-ethoedpheroxy | faeetic acid;
2R BB opherD Ry cesborrin dpieth et -Bifpfpropanoie acid

5-(3-(4 %ﬁfleth[))%%‘ﬂléhyll)g eefbGbpheyPosls E}Rﬁh }Ir%l-ﬂr-ﬁ%@fﬁxopentanmc

i nvention provi dés conpounds  ‘accor g to fornul a
aCICIVIII) R220R21 Ar-T-WHO \ VIII or

LB A TS BN S

ﬂogga@gﬁﬁﬁhyk&aiahdabove and Ar and T are deflned bel ow.
Is a direct bond, (Cl-C5)alkylene,

3- (%rﬂr@m@(ttmhe@s -4 ¥y frehenylebutyric acid;
t

Sy B LU PSS E BB e oFidh - na-s02.
3-(3- QZélﬂbrd kaglﬁfm%(mwrﬁmaﬂ@l)gﬂéno&y)nmdleﬂtopherl},d)propanoic acid;

sybstituted or uns titute 1 C5)al
3 (%@gliﬂpfq: Seifrem tﬁ%ﬁ?ﬁlﬁtﬂ@%@ ﬁ@fii?fele%‘f fcé‘% kyl .

ﬁggié Ly tituted aryl or

3 (Z{s gégglt%%}%&?g%&g a sﬂl?%g{)?&ﬁg edﬂ!ﬂfs]g(ggr oaryl .
3-(4-(4-methoxybenzyloxy)phenyl)-5-(trimethylsilyl)pent-4-ynoic acid;
B,B-dimethyl-4-[[[4-methyl-2-[4-(trifluoromethyl)phenyl]-5-thiazolylmethyl]thio]-

benzenepropanoic acid; or

B-amino-4-[(4-bromo-2,5-dihydro-2-methyl-5-oxo-1-phenyl-1H-pyrazol-3-yl)methoxy]-3-

methoxy-benzenepropanoic acid.

5.2.2 Preparation of the Compounds

[0258] The compounds of the invention can be prepared by a variety of synthetic or
semisynthetic techniques. FIG. 1 and the Examples in Section 6 below provide a variety of
synthesis routes to the compounds provided herein. Appropriate starting materials can be
prepared by techniques known or apparent to those of skill in the art or the starting materials
may be commercially available. One of skill in the art will understand that the synthetic
routes can be modified to use different starting materials or alternative reagents and that
suitable adjustments in conditions (e.g., temperatures, solvents, etc.) can be made to
accomplish the desired transformations. Additionally, one of skill in the art will recognize

that protecting groups may be necessary for the preparation of certain compounds and will
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Heert
&

-31 WD 2005/ 086661 PCT/ US2005/ 005815 [0245] In

certain enbodi nents, Ar is a benzene, naphthal ene,
WoynrsoBese1 pyrazol e, i m dazol e, pyrazine, o0xazoPeT/Us2005/005815
Be a\edrg-af Bided cothlitidnsitemipatia vyith s sdptiedhprotesyinggirowp. Accordingly, the

[.m di.ne ridazine,. benzaothi azol e,. purine

xR it eat tiseend Rl g 2ot R e ydehis it dhe present
invértioadindzed got tHBoEaBKacd aZahkiingihBevanf Merbf. | ndol e,

i ndazol e, carbazol e, carboline, isoquinoline,

qui noxal i ne or quinoline. [0246] In sonme enbodi nents,

R22 is -£5G&G In some enbodi nents, R2' is
- OH. [Ozﬁeg]g |Ct’§m L’ ﬁﬂﬁ; enbodi nrents, T is a direct bond
[02691d Ar i B dhosigbadpettithedn@nticansovided phiredcdfitadtenpositions

.ring. [.0249] In sone enbodi nents, Wis phenyl. [0250],.
suitehle JorelirmatsyiiFakane COMENSIRE S1E OFERERF PN Of Hiedpy@tiion and a

: | ' : NN R27 NO
pha%%{%@%%%%%%lﬁé%@@9 Nflmlﬁt' NN\O-\QJJ S N
[0260]0 S RPhe RRH “Corm@itian” BB Trsed h&RR is RAZndedNO eBeoipdds arproduct

and. 7 is.Ar-T-. . J]0251]. 1l n_ certaln, enbodi nts, the
corig hingna B F 6l RePACUR L hise FoeShe SEPRRBoRBI e dlyes well s
anyﬁ:i%b&m?\&ﬁ@ﬁ‘é&lﬁﬁedl Bdirectld oP idiGfecBY RS BMbInatioR e BRUARJ

_of formula VI conprises a Stereonerically pure
ingrdientminitonenecified apetntet Ber mdahoaticntienlly, accepablofosimgant that the

f ula M 11 ¢ L. amxture of S- d .
conir i AP ¥ SO 35 Pt Bty oM bitign and not
delét@Boub to €l fedipleneiberdp0dThi ent's, the conpound is

sel ected fromthe %roup consisting of: Il CO2H / CO2H .
[0261] In certain embodiments, the present invention provides a pharmaceutical
composition comprising a compound of formula II, wherein R* comprises an alkynyl

containing Si, and where R*' L, Y, and W are as defined above in formula IT.

[0262] In some embodiments, the Si atom is substituted with up to three alkyl
groups.

[0263] In some embodiments, R?Z js ~~C=C~Si(CHa)s

[0264] Composition formulation may improve one or more pharmacokinetic

properties (e.g., oral bioavailability, membrane permeability) of a compound of the
invention (herein referred to as the active ingredient).

[0265] The pharmaceutical compositions for the administration of the compounds of
this invention may conveniently be presented in unit dosage form and may be prepared by
any of the methods well known in the art. All methods include the step of bringing the
active ingredient into association with the carrier which constitutes one or more accessory
ingredients. In general, the pharmaceutical compositions are prepared by uniformly and
intimately bringing the active ingredient into association with a liquid carrier or a finely
divided solid carrier or both, and then, if necessary, shaping the product into the desired
formulation. In the pharmaceutical composition the active object compound is included in
an amount sufficient to produce the desired effect upon the process or condition of diseases.
[0266] The pharmaceutical compositions containing the active ingredient may be in
a form suitable for oral use, for example, as tablets, troches, lozenges, aqueous or oily

suspensions, dispersible powders or granules, emulsions, hard or soft capsules, or syrups or
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' 1 OF3C/ NO3CSOI I /I (RRC®2 /| C®2H SO0 F3C
/[ SJ Ol Il cCH/ I (R fRI C2HI NS F3C 0 \03
wanaws/esecd salt thereof. [0253] In certain embedrmsmnios/p0s81s

o "ID?T ‘e Gﬁ)ﬁ%éﬁb 5 imteathéd fom O’;ﬂ‘l ose dey bmrpmrﬁdj accoading miamsgmtethod
ot ibEah e pySifestlishpretasialoqapibafiges o Sush spgpositions

ma¥ B@{t@iﬁfone WhRIOE %geWs sdleated fAfm 8tvecteAingdebntheRhvabiay @génts, coloring
formula VIII. I n sone enbodi nents, the co ound

agepgng ﬂ?@smmaﬂgants lm:sl@ex toprovide(prapentically Qegant §%ﬂl palatable
preéﬁ?trlcﬁ}% afa%lgé%%h? r{]thr@%at%gq %SI S{Ht in tcl@l? @ggﬂ%h&snon-toxw
phﬁﬁ@&uﬂ%@@bc@@ﬂl&&?@@%@ dddbarel duthBE Hbiythe naGBidiuré 9 tablets.
These excipients may be, for example, inert diluents, such as calcium carbonate, sodium
carbonate, lactose, calcium phosphate or sodium phosphate; granulating and disintegrating
agents, for example, corn starch, or alginic acid; binding agents, for example starch, gelatin
or acacia, and lubricating agents, for example magnesium stearate, stearic acid or talc. The
tablets may be uncoated or they may be coated by known techniques to delay disintegration
and absorption in the gastrointestinal tract and thereby provide a sustained action over a
longer period. For example, a time delay material such as glyceryl monostearate or glyceryl
distearate may be employed. They may also be coated by the techniques described in U.S.
Patent Nos. 4,256,108; 4,166,452 and 4,265,874 to form osmotic therapeutic tablets for
control release.

[0267] Formulations for oral use may also be presented as hard gelatin capsules
wherein the active ingredient is mixed with an inert solid diluent, for example, calcium
carbonate, calcium phosphate or kaolin, or as soft gelatin capsules wherein the active
ingredient is mixed with water or an oil medium, for example peanut oil, liquid paraffin, or
olive oil.

[0268] Aqueous suspensions contain the active materials in admixture with
excipients suitable for the manufacture of aqueous suspensions. Such excipients are
suspending agents, for example sodium carboxymethylcellulose, methylcellulose, hydroxy-
propylmethylcellulose, sodium alginate, polyvinyl-pyrrolidone, gum tragacanth and gum
acacia; dispersing or wetting agents may be a naturally-occurring phosphatide, for example
lecithin, or condensation products of an alkylene oxide with fatty acids, for example
polyoxy-ethylene stearate, or condensation products of ethylene oxide with long chain
aliphatic alcohols, for example heptadecaethyleneoxycetanol, or condensation products of
ethylene oxide with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with
partial esters derived from fatty acids and hexitol anhydrides, for example polyethylene
sorbitan monooleate. The aqueous suspensions may also contain one or more preservatives,
for example ethyl, or n-propyl, p-hydroxybenzoate, one or more coloring agents, one or

more flavoring agents, and one or more sweetening agents, such as sucrose or saccharin.
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FSC\ N~-OF3CjOS Oand (S) COH S O or a salt
thereof [0256] In certain embodinents, the present

" mgrgg;_mq, | Provi des conpounds, for exarrpl e, oPcrwspnebm0ss1s
’ IGZﬁ’Pi ROty s Sidiemagche fdrmmlatentlb}usmpmdbng tsostise mgnédlent ina

|
e B S5 s Rl MbEE TR S en R Fimiera o
such@BuidpaeXanpThe Yilf auspenkichsdaylconthes & tHiBRehih g aFé‘}ﬁ for example

exanmpl es bel ow, can jinclude the follow ng:
beagWhK, d}ardr paykiy ceiploping Sweeiknmgaeents wedy asathpsmt @wh above,

and\hgdn'ﬁ'tg Fg&té fnabl bgagge% th pdNIS glalatagﬁ%trﬂgb p%ﬂ]aﬁgl%i 'Hleslen

ecogni

corhifusitiunt maSGE pre‘segved b'{/hﬁe Ri(ﬁﬁdm Giéamafntl dvibdhi et snah as ascorbic acid.
emstr H)E‘uth C.G, Ed., em c Press: New

[02 19BEPersilopowdess ard gwﬂ@q; lerf@f@reéﬁeaéwmf apgqueous

susSéHsid’nefkythe hO&ash of RafeLhioRidd tﬁ@?&ﬁi‘e Bt Rent Hadnti%ait WM a
% or nuﬁﬁ]

provi dés conpounds acc Ing to the ~ above as so
dlspemgg as wlettmgcagmpomnendsngmgenmrei afe or heré présewatiyes. Suitable
or salt ther

s S pr IR SR AL SRy AP Pommli Bty hoge alreacy

meh@orRiRBOYY. - AdRheny kxapieaxyfoperas 2}51@ BWERANA Cﬂ@@drﬁlg and colormg
4-(2- qU|noI|nyInEthoxy) (3-[4-( qU|noI|ny met hoxy) phe

agenis, nap elspdsapeseplanci ¢ aci d; N

[02%&%?8gégggwg@g@§pb@g&1§m ofytlhe 9{1v¥ tllcgr? ‘may aQIso bein the form of

oil-in-water emulsions. The oily phase may be a vegetable oil, for example olive oil or
arachis oil, or a mineral oil, for example liquid paraffin or mixtures of these. Suitable
emulsifying agents may be naturally-occurring gums, for example gum acacia or gum
tragacanth, naturally-occurring phosphatides, for example soy bean, lecithin, and esters or
partial esters derived from fatty acids and hexitol anhydrides, for example sorbitan
monooleate, and condensation products of the said partial esters with ethylene oxide, for
example polyoxyethylene sorbitan monooleate. The emulsions may also contain
sweetening and flavoring agents.

[0272] Syrups and elixirs may be formulated with sweetening agents, for example
glycerol, propylene glycol, sorbitol or sucrose. Such formulations may also contain a
demulcent, a preservative and flavoring and coloring agents.

[0273] The pharmaceutical compositions may be in the form of a sterile injectable
aqueous or oleagenous suspension. This suspension may be formulated according to the
known art using those suitable dispersing or wetting agents and suspending agents which
have been mentioned above. The sterile injectable preparation may also be a sterile
injectable solution or suspension in a non-toxic parenterally acc eptable diluent or solvent,
for example as a solution in 1,3-butane diol. Among the acceptable vehicles and solvents
that may be employed are water, Ringer's solution and isotonic sodium chloride solution. In
addition, sterile, fixed oils are conventionally employed as a solvent or suspending medium.
For this purpose any bland fixed oil may be employed including synthetic mono- or
diglycerides. In addition, fatty acids such as oleic acid find use in the preparation of

injectables.
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3-(4- (i sopentyl oxy) benzam do) - 3- phenyl propanoate; 3
(4 | sobut oxybenzam do) - 3- phenyl propanoat e;
052)86 61R, 4R) - 4- i sopropyl cycl ohexanecar boxanPdo)rs300pk05815
T@Z@#}];/I”ﬁr ) %p Cirdeaitical compositions may also be administered in the form of
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mugréé gm b OwRRA/ANADIe Aok-irkiiAp 2xEipleRPWRITh OIINICRHI@inGry
|

tempexagiras tdigpitoatyhhisatal fenmperature and il thepsRmrmels yp thepaeigm to

releef B8 S BRI RETIF TR SR elatpyone elycols.
(0235 2- (2" épihlet vk mrbes iehisohidht besuspbationt erc.

dazol -1-yl ) propangi c . acid; { 2-Brom-4-
confaining _ﬂa." @ﬁqlmugdbﬁ%qh? pt)veﬁg;.@qf 45 GRBIRYEAy P used herein, topical

app Sk REO R n AR R U Cofiibithwashes and gureles,

[02!7ié]n oXY) - Thmphdnmhpmﬂmpaimnmosmonis and&n@tﬁods of the invention may further

com & deI hox g ﬁ/ 0127 g o uorophg 1_4111’se15ul in the treatment of
I?iisﬁ;?’&l‘r 5 jive bARGPEd ey,
typ& Tl Bakedes| §bé§1t§i }gbb@f%?%c%ﬁln@ eg‘ﬁ?c‘ése{ f?l]ioléraﬂcedflnsuhn resistance,

di oxepi n-7- 0x0- 4H chr omeén- 7-
hypptmsql&ameq élm)@jgl)@lggcno g e, hypertension, hyperlipoproteinemia,

el ST ARy <y AR ek o Srhginhipme X,

car@ieVskcular disease, atherosclerosis, kidney disease, ketoacidosis, thrombotic disorders,
3-(5-(2- chl oro- 6-f | uor o- 4-(tr|fluoroneth I)phenoxy) 2,

nephrepiafivg ﬂ@bﬂ&@qu}@a@}pfaﬁmbgtua@pgopaﬂy s?xyal ysfunction, dermatopathy,
r I heno henyl
dysgéllgsdéz%gg%i}ﬁcﬁépﬁa da%h%)%g} gﬁé@ 02(5) phe)r(lzl)l)open%/-)df-p;ggﬁgm :
aci d;
3- (4y§13| érrg;{;lox benzylfoxyl) ﬁgfﬂzl ) - 5[ (trimethylsilyl)pen

[025ﬁ§ et hyin aawh‘ﬂar Qéeﬂe'c{ kﬁ&ﬁ@éﬁbﬁ?@w@&@%&tﬁoc@ driiedsal ¥t b®enting a

hi o] - benzenepr opanol c
dis¢aBe ammmhtmn[ s(elbctﬂdcfrmn z;eﬁgrdummxstlﬁg nﬁtypy - dBalgtos, dbesity,

bR EA R oA G GHFaRG E B e dics: BVSFBRP SR B of
hyﬁemloﬁ@fémylﬁ@bs hiéﬁb%&%hoi[ hig peRipBpIeRsSertib, yperlipidentd, on

can be prepare a variety of synt hetic or
hymetmgbﬁlmﬁemm dv@mi@ﬁrm@e@etabwl@ syndzge, syslramefplcerdipypscular

dlef‘%% 196@08%1&8419 1(81%?‘5115%% k%[ga{cu?os}/s %omﬁéﬁﬂ:t&] ¥sr Bﬁglﬁ%athy,

e conpourn Fopria
dlaﬁﬁtca’[eruﬂilﬁﬂ@aﬂlabﬁlc Rtiegmtied séx)ual @&Mcﬂdﬁ,&iehﬁﬂwamy dyspep31a
farent to thqie of skill he. art or the startla%|1
hyn%z SRR, §aNGeH N @W@PS&% wsﬁtq%lt@a sppjgchm ngefthereof a

el SR L HEGE S0ty byt i e

[02&8} er nat Immer@atgneimhsntathd disease or sonditits & tyel Il stiateaiess | n

[02 ﬂgl : Ioopn an%?heg aépect ee}grggelﬂ 1nvénti¢’o%| p\ég\%lgd a metchc?d 24 treatlng a
disease or condition responsive to the modulation of GPR40 comprising administering to a
subject in need thereof a therapeutically effective amount of a compound or composition of
the invention.

[0280] In some embodiments, the disease or condition is selected from the group
consisting of type II diabetes, obesity, hyperglycemia, glucose intolerance, insulin

resistance, hyperinsulinemia, hypercholesterolemia, hypertension, hyperlipoproteinemia,
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acconplish the desired transformati ons. Additionally,

one of skill in the art will recognize that

™ qnoﬂsm«g% roups [y be necessary for the prepamakiosnossis
EHypeflipbdarid) eratag dyslipidenss, m&ﬁ@&&@@ﬁﬁﬁlsyndrome X,

Carg%gv 2% @éa%ngﬁ?ﬁ%ogciq?%ﬁﬁm'&f‘ﬁ?@sts%%%sﬁﬁ Biss: Bmbotic disorders,
ne | gabatic ﬁeﬁ‘@orﬁéﬂ@”@ﬂagé’dé OBhGRES), Q&QlaI Jb%ﬁﬁiéﬁﬁﬁ"&?matop athy,

described herein are’illustrative of the present

dyspepség hyprglagethiarcanersend edages. construed as linmiting the
ope thereof, S

028600 "R R B0 b R Rl By 1PAI8rcs

[028ZInPOsi tinddse dwbddabets, iy dipdias oRcRiditiondl obesty.
conprising one or nore conpounds of the invention and

[0283] phar nEcems Behqdjmens des disgase eneqndition is hxptaiteistony

| uent 0.+
oo e RS B ARG LRl R o
the speatidn, ehle cmgp@muexnbsmpmm:bri irs aﬂimmlstpmdlofralbld anount s,

if indicate s wel | roduct which r ults
10285k ecr | ysindssantogtvonys. Te comasRB R SoraH s i A red
parégglq;};fl ed ingredients in the speci fied amounts. By
pharmaceutical |y acceptable” it is neant that the
[0286lr ri er Drothseasngiodiments; theoropanoubil er epmpositian isefinistered in
redients of t |ation and not deleterious to

con?lﬂgat}oé’cwﬁ 8ﬁ?copﬂh]?eé%ﬂeu 93T 1n certain enbodi nents,

[0287e Pr eSREIGthérdneitidiRents) HiRvVdedesd MeibalitiBapent ik @alinsulin sensitizing
conposi tion conprising a conmpound of fornula II,

ageyh srdi 35 mtforeunpr ¢ SuazokidingdiRyenfpr exegmlai ni ng Si, and
[02?%er e R2 ar):othe}{aﬂ‘%@p Fp\.g/ 1@%%1%{?1 ggo%%&‘?%etﬁ‘(pﬁ oF tﬂegtlﬁgoéfﬁfleéentmg a

[ 026 n so

dis&i® si dﬁrsrbalﬁgﬂre‘ﬁpdﬂﬁmépo e dthtiee oAGRRHO cg]lnptislﬁg a{iﬁﬂﬁs’iénﬂg’to a
: enbodi nent s, C.CSi(
subﬁggg% JARg sk af@ﬁqﬁq grgf %3%? tl}eha[ﬂegﬁ 5 egqxver%p@mt of one oxr more

of tgg & QB@??&I&C& or QB%E@&MI%? (e.g., oral

I oaval | rane perneability) of a conpound
[0289] t he Imyce anmthcr dshent, ethﬂirrveﬁtécmmdvides Jansthotleoﬁmatimg or

e R B 1 SR R R SRR fsing o

sub? dy ﬁ&‘\tlhé) ﬁldWC(ﬁl@ﬂmndl%tSé Y¥r &l@oﬁéﬁﬁ@lﬁ&%uﬁ&l%ﬁecﬁ%ﬁﬁ&mt of
orm and be prepared by any of the nethods well

onekeTaMpreion thewelbmct compqundeerreemposiiontide t he step of
(0280 "9! "91:f DS andifiLy efed: ML SR n%r%f&eé‘ﬁ]%%%d%fﬁﬂdwaﬁﬁ‘g GPR40

. carrief ns’tl access
comm@dxﬁiﬂd@mg larcel) &vitraale or hhﬁfe phike galjetttdogpbunds or compositions.
onposi t| ons are prepared by uniformdy and i nt| mat el y

028} ngi ngFPHxaBls i samyrraRn et i ¢ libePsitPUYe! SRR
GPRUAY hrfRtdd Hith Bhe & hbRQ¥he subject compounds or compositions.

[0292] In certain embodiments, a cell to be contacted can be made to express or
overexpress GPR40, for example, by expressing GPR40 from heterologous nucleic acid
introduced into the cell or, as another example, by upregulating the expression of GPIR40
from nucleic acid endogenous to the cell.

[0293] Depending on the disease to be treated and the subject’s condition, the
compounds of the invention may be administered by oral, parenteral (e.g., intramuscular,
intraperitoneal, intravenous, ICV, intracisternal injection or infusion, subcutaneous injection

or implant), inhalation, nasal, vaginal, rectal, sublingual, or topical (e.g., transdermal ., local)
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divided solid carrier or both, and then, if necessary,
shaplng the product into the desired fornulation. In
efsmRceyt | cal conposition the active obj BCT/US2005/005815
v éu&srqf { maftﬁ“s”fsaubn@hﬂi daofbiefornaudatadanlente aubgetioiremt suiteble dosage unit

for B REES sirGp i ohubn SPh 888 Pl soRurRlR Betpugle comier
adjﬁwaidvdhﬂﬁesfdwio@hﬁteﬁ@r deB ré@k oy erhﬁﬁﬂtﬁﬁbﬁ ml‘héfﬁl)(/eﬂﬁﬁ)n also
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coqteg@plé’geg adminigirpsion of gg:@ﬁgwuncg@féh@gwgmlm iny depot formulauon in
Whﬁ:ﬂ%ﬁ@ S V%qg%re&éﬁtqg kﬁéa?%f oxpeg\wll%ﬁﬁecf) ﬁmg Hgéi s,
emul si ons ard or so capsu ) rups or -36 WO
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elugRSe B eTRIsSiASHIG: FHERAGS MY RFITBH e i o RETHP lsigRlemis,
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b e R Pl R L BRI B mia Blipidernia,
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N T T T
sextifledy@fincHEn,| RERKSHARY, d'yEbe?Exil Wﬁé@@c&‘ﬁnﬁé" c&idRehind edema or other

non-t oxi c har maceuti cal acceptabl e exci pi ents
congifiaty oz disorderrs aspociatedwith K Rk e amrgpleat@ﬂomb Ilfef@lswﬂl generally

L O -

singlalog imihilb de g aPefanbls ot ulm;e;gb Qs@ﬂ aﬁle be gban 0l Gt ABowng mg/kg
di sintegratin agents, for , corn starch, or

perglay; WP Rigfean bl sttt A95 dgyabrwg 10%&%@@% Assuifeblg dosage level
ang./!
magBL 0,07 2L R pE, B0 OISR e rabg1 o
mgﬂ@t;ieedsy.nﬁ&at}hneﬂmmn@ el dosagt mexy ey OGfetodbed, €d) oy Oknavns to 5.0
sintegration and abso ion i

echni ques to deI a t .
meleg 4et.r BpTRTBLR Histysore theaamPeRLPRbYC Srdereal rovided in the
forMWt 186 doRaini .O¥LT00D mh@g}gﬁ@ oP8fcl Rflve e B3R EulAly 1.0,

time delay material such as glyceryl nonostearate or
5.0g18:8.e¥5/0. 20d), 26 Sab Q0.7 oyl 088, EHO.APOD. 2$ﬁéy30ﬁa9 4@0@05@9&0 600.0,

75§08, S 005 TR0 R 0S RE i 25kt Batpaityt A Bhmptomatic

adj@sifiehi ¢f thé@bapet the phtaddk & Se fr@fted. CTHY dopduBHLAMER be administered
[0267] Formul ations for oral use may al so be presented

on zeginey ofb et times aprsdayerrefamply enee etti@vicscnar day.
[0295‘%r edi eﬂtxvqllsoe'ﬂnégrgto tﬂl)vfe@erl ﬂﬁfi thed 5 eélﬁ ‘&' %]u]t%%l’ancﬁ ?Irequency of

clum  car bona
doshg@fdr lany partzslas pitlengmbn b Natepaid \eﬂl &dpemeupbrt zhearﬁqt oﬁfiectors

0 d th |
mcuf} %ﬂé ggttévamf Xﬁmﬂz aamgg ; %}%lpﬁgd gl'ae msiagvléc %@hlhw and length
of a{cggﬁ 8F th%g H&ﬁb‘&lﬁ%@% g. 'b%ﬁ v&%tt AefleralReAh! ée‘!{eg e‘% n}ogF: and time

materials in adm xtu ex0|p|entSSU|ta
of adnenistatida cate péeMetmuémgsombm@nm thasevestycof the particular

. ts, f [ di
oS oS o 2 5

[0296] The compounds of the invention can be combined or used in combination

with other agents useful in the treatment, prevention, suppression or amelioration of the
diseases or conditions for which compounds of the invention are useful, including type II
diabetes, obesity, hyperglycemia, glucose intolerance, insulin resistance, hyperinsulinemia,
hypercholesterolemia, hypertension, hyperlipoproteinemia, hyperlipidemia,

hypertriglylceridemia, dyslipidemia, metabolic syndrome, syndrome X, cardiovascular
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and Sl efaans)nsﬂemyd safib@iantsyelollichsRBiy@niag et colésdipol), vitamin B;
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(cydo Bl SR oRid Ty BEVIEET ebRABEIN, B rPraROLALABY S and
beniafitirite), achbiutolpnitoplyaerigrand imhibidan bf shidéstas! Asaptibn ¢.g., beta-

sto ek ORGP sPeRBET HE PR AR e sympgpamice,
Hm@om}hﬂlamnﬁfbnw §fuaRin® ¥hokadaRen1Bb1tb N End Ekgfaﬁ% SMthétdse

adm xture with a dispersing or wetting agent
inhibijensiedhol amtghag@bqtlcagdntm@clm as tomeb@yts egemt(e \ge streptokmase

alteéage Fgls‘g?péasg)gggrﬁ?teﬁg%e r}bevég{n%fggxgldg??réi;\av arH)E end L? Blockers
(e.gRanlol\ddidtdnerad agi?f@dt@(eeg]t1§oprf)fé[fen%l()amE€ln§1%6ﬁs%ﬂd Résodilators
flavoring and coloring agents, may al so be present.
(e.g[ g0diym mﬁepryﬁﬁaql%ﬁecetdlpleahyql;r@ﬁlﬁéaﬁw@mglmermmd enaloprilat); and
(c) drﬁvﬁgﬁ%ﬁgg@% s@éh%% 1Hﬁh1hrbnﬁm%uilgrnﬁhféftlg%§tl %r}yrl]ur t(@ &> (%,lyburlde
megtinatighd)cbighdanidespe.p., aretfoanma(tgcophlige 0y oc-:gluﬁbsiﬁsahnlﬁﬁ)ﬂtors
for example liquid paraffin.or nlxtur%ilnm

(acaghpse); pisylin é?ﬁﬂ efsyp ﬁg tlg@@%{dglquﬁ)gog@oun gﬁltazone (Avandia® ),
®
trogNBlBAA ¥ 195 Ui 5190 RUHD lltfa%n ﬁ@lmgf ﬁ%gﬁﬁt | (?Zsor

gum tragacanth, natural y occurrin for
[0298] anp| e Twywdighimatié etihe kbmpowntofabe erventaon topher geicad active

. t f
iner P B VA At Rt GG St gnchyfpgrediont.
GeneRigeas&fdBiRe AbQMIehsh @ill bdgsedaiChniRhdtioal o£5 E&ASouMdtdT the

et hyl ene oxi de, for
invention and other active ingredients will generally also be within the aforementioned

range, but in each case, an effective dose of each active ingredient should be used.
[0299] In another aspect, the present invention provides a method for modulating
circulating insulin concentration in a subject, comprising administering a compound or

composition of the invention.
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(20{)}952“5} 39142 55%?%505{‘%'2&2&5} Bnapdd gﬁ&?ﬂ% 8%&%‘%1%

pert ensi on,” hypéerTipoprotern en1a
4-hpgroryhenizgidyhycie (5@ g 0@, mahpd) anmmm(aoo nieh.albhe flask was placed in a

waigy ih G 5 584 LTl R e il G ) B0 8 AR @ shury in 400 mL
of WAEO MRk Letih SAXARE s agitated for 2h then cooled in an ice bath for 2 hours.
The product was collected by filtration and rinsed with cold water. After drying thoroughly,
95 g (94%) of adduct 1.1 was obtained as a fine yellow powder.'H NMR(500MHz)(DMSO-
ds) 6 9.75 (br s, 1H); 8.27 (s, 1H); 8.24 (d, 2H, J=10 Hz); 6.98 (d, 2H, /=10 Hz);.1.76 (s,
6H). MS ESI (pos.) m/e: 519.0 (2M + Na).
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nephr opat hy, di abetic neuropathy, diabetic
reti nopat hy, sexual dysfunction, dernatopathy,

wdayspagedcn, hypogl ycemi a, cancer and edema. 5. BC#/US2005/005815
Met hods of Use [0277] |n Sehenteck.2 aspect, the invention
provi des net hod f treating or preventing di sease
or condition s ed fromthe group consi% )
type Il diabetgs, pbesity, hyperglycem a, jgl ugose
I ntol erance, g resi stance, hyperi ng# hoem
hypercholesterol|n1a hypert ensi on,

hyper i popr em a, hyperlipidem a,
hypertrlgl i dem a, dyslipidema, ne
syndr one] syndrone X, cardi ovascul ar Odlsease

at heroscl erosigg ki dney di sease, ketoaci doghs,
t hronbotic di sorders, nephropathy, diabetic
neur opat hy, di abetic reti nopat hy, sexual dysfuncti on,

05 OO RS o DS B Lyt

dioh8¢r.2Rf ARovémenapsusineat fyskelqugped \é\&thadﬁﬁeﬂianlbﬁl s’ilrrer nitrogen
' conpound or conp05|t|on of the invention. [0278] In

inlesretragasntisbid Plegsd lap seemdemperayrveicnhaths Afjgeurging with

9
iS4 08 28 bR L BB len AR Bl I SRAERERL T 0,5,
600ca iyl inab adﬂaddgzmanﬁmlu elit msdphmtem@ﬂéiadmmdoﬁtr@éﬁ%shed 500 mL RB

flask; pB fi\'agﬁtf&g %’9 e“ dlém%vﬁff nga?&&é Bﬁﬁgé?@fﬁ with

genflRRRRRidd. OfheQblutfoR® ! 'lrlv\%kt th&paddeg%ggﬂ 13 MiSREE Over the course of
enbodi neEnts, the disease or condition is selected from

the tatléltlgn,dhp rew@mmmmghwgedyp e thirk,gicHbetssspensions Atfter the addition

h t 0l
way Y8RPt B8 R ypd iR R s S RO FenuBividben wpghed wim
aqURYRENHBOBI0WN, 73V REN) dndeRleddelifieid:@nes (390 WD.)200%/1 82650 dre

PCT/USZO /005815 prerllpldem

nlgatﬁs_ﬂraniut 9r<gémp duster discarded. | HF%%NP@US lagarapss|acidified to pH ~2 with

s YO0 RIS O s SRS (A0 T i

exttahstﬂéi@Waeheﬂll Wil stetrated bﬂmpj‘drmda:tvhingﬁOabﬁttered and concentrated to a
neur opa sexual sfunct i on

i abetic retinopath

ligtlgrHabaphd 7.2 S7ap ThAMR CRUHGH)pesanedt) e o, aHi 139 (¢, 28
= erdi r
SR A0 UL SFES AL BPROH OISy, e 08989 8, 3
1.8e 1 ctinrad &, 3HheMB ESB@es.pfn/@om.@ (M 4 Napbesi ty.

[0283] In sone enbodi nents, the di sease or condition

is hyptertension. [0284] P¢hesb3enbodi ments of

adm ni stering the conpounds or conpositions or the

invention, the ound or conposition is adnirfstered

orally. [0285]] I n]other enbodi nents, the conpaq Pr

conposi ti on 05 Qi stered

A

A
HO HO

1.2 1.3
[0309] (+/-)-3-(4-Hydroxy-phenyl)-hex-4-ynoic acid (1.3). A 1L RB flask was

charged with compound 1.2 (37 g), diethyl ketone (160 mL), and water (80 mL). The

suspension was heated to reflux for 48h. After cooling, the aqueous layer was saturated
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parental ly. [0286] In other enbodinents, the conpound

or conposition is admnistered in conbination with a
Lveeasndedsher apeut i c agent. [0287] In other enbedirmsos/ossis

¥ ﬁlmﬂ@'@i@@ﬂ jepdralcdnEhe-brganig dayter ings dried nsQIIMgS@erf'Eltetedz Ay

Y AN L .

(1:Bx om&dﬁc‘olmetlﬂg)@l[sd &yinlgl B pkdthcOWvaPoBURBE b gh Bff-whikORSRler
or dlsorder responsi ve to nodul ati on of GPR40

COcheph 7=k %N%SQOMH?D(DMS@%}:\S 1§@t(peHﬁ) RaVi(rgl Bt 24d, 2H,

e S et ar RS W G L gt S BT 2.4 o, s

ESpema()m/t:l9051(154342819,]22I7n1a\@um0ther aspect, the
i nvention provides nmethods of treating or preventing

a GPR40- nedi at ed condi ti obchemebhdse or di sorder
conprising adm nisterhng to a subject havigg such a
condition, disease or]disorder, a therapeutjically
effective anmount of gHor nore of the subj

conpounds or copRrosiitions. 16290] In t _apot her
aspect, the in @ R{ ovi des net hmati ng
GPRA0  comprjstrgFcontacting a cehb one or nore

of the subject conmpounds or conposrtions. [0291] For
exanple, in sa® enbodi nents, a cell that
constitutively expresses GPR40 is contacted with one
or nore of the subject conpounds or conpositions.

[03[1@]292] I (BS‘)@-(@H?dﬁﬂ@%eﬂ?DIl?ex-zﬁyﬁ&k'ac&%jbﬁ %Omﬁgﬁéék was

dé to expresSs or” “overeXpress
chaémhwitb cothpowKipk-2 §&.chg, 325RA00]) randnzmropmmﬂ élgbhsncmhcm beated to
roduce to er,.e
70 86" S @B SPGBy HAELE il BonSRarBSp PR B e B0l 1 L)
w1tﬁ(‘gbﬂtleﬁﬂfd@1§iﬁgoqiﬁe b6lufidteofChihe wad39dd (DEREMFIIILIRABIXEC acid and
di sease to be treated and the subject's condition, the
t eé@i%w@t@m warealionpd i $aoh tovpphiemperatiies Adiesd Sibythe crystals were
t . .
colf¥b R enBAHEE, ThFall fashersulBhRATHELE R 2imropang] apd dissolved by
hedting ecteflon. oiftdraflowingno csalhe vdcam &@Mﬁbratﬂjee ché Qﬂlt way collected after
16}|§ Hg:sﬁﬁ Ggqnp{é&?tﬁ%%ﬁcvgqs d?:ggrlapos\é g geltpélpggﬁgqcefc?cll %ttdath: freg garboxylic
ac1ma3 Q%?%%%ll%ﬁ%y@?(@g@ep@%éhﬁAKr gﬂt LB offmn, eluant: 0.1% TFA in
adm ni strati'on and f or nul at al one Gr
90:1 9 hexanes: Z-prwpml)taad) IV\as ﬁnsldge have 15%feer b sdlt wasre-suspended in

ont.ai nin ntio non-toxi £ phat maceuti cal
15 G Rt Bk e B iR e i DaTRERN A cob1 o room
tenipRRH @B thakalt wag claehdnaet PR TIAS Hafiril (vad fRmd td h@ve 96% ee by
invention also contenplates adm nistration of

chiad WP &n dEhis magesial way sspensied iim ethybirgstate €390 rmﬂbhanddﬁaten (ri 00 mL).
Sat}fiﬁlte%gtgg&sgeﬁgb§ (i d@%%%uddea V&l&ll \ggg‘r%gs t\eet Bg aA?t Wi &ear

layers were obtained, the layers were separated and the aqueous layer extracted with ethyl

acetate (100 mL). The combined extracts were washed with saturated brine, dried over
MgSO,, filtered, and concentrated to a light yellow oil which crystallized on drying in
vacuo. Compound 1.4 was obtained as an off-white solid (23.5 g, 35%).
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[0294] In the treatnent or prevention type |
di abetes, obesity, hyperglycem a, glucose

wonvalossa@nce, insulin resistance, hyperinsuli neaTas2005/005815
hyper chol esterol eni a, hyfehemetSon,
hyperlipoproteinenia,ohyperlipidenia, 0
hypertriglyl ceridem ajj dyslipidema, netabplic
syndrone, syndrone X di ovascul ar dise ol
at heroscl erosi s, ki dney di sease, ketg dosi s,
thronbotic disg ¥ephr opat hy, di | O
neur opat hy, et c retinopat hy, >EX Y bncti on
der mat opat hy, dyspepS|a hypoglyce a, cancer and
edenma or other conmditions or disorderg associ ated
with GPR40, an appropriate dosage level will -generally
be about 0.00 1 to 100 ng per kg patient body wei ght

d
03] oY P9 RROER A bt ac B By el 1.4
(23ai)g>,u1150nﬁhbl)twasaiﬁssulvea&1 amytdn@ (2$ﬁamLoI ayd troated withedIRCab V1.5 g,

11 nggxgé)s OﬁggrefSO mawglgelél}g@ergxgg%@kc% (8 mnk, g!%yz‘gm@s Ul taggécf &39 the reaction
stn?élpétMOO’(,Of%r i 81 181 BBk PortdVof thRAN6ske &3 A1t 28 ﬁlmol) was

ng/ per day. Wthin this range the dosage may
addEd@@E heating ©%; CO@tlﬂ@ﬁdtfor 24l5 RotaBivn sajtsSyege rmzswg bryéﬂtratlon and

ol Bieel Al SFRE The Blist gt fhsPPRET 4 A A pRLf o purified

by filtehtion tAQ 1 mlldm ﬁlﬁgm} sifita kéle FeddnRith DGV VIO i in
4 Eartlcular 0, 10.0, 15.0. 20.0, 25.0,
1C

0,
Bremethae ] lows@‘bm compgptrgionmovided Blagnob 1 @b@ go85°4‘9b@ plight

selfolt o1 Uk Rgo i eetbped R Ly S D ool Bl 677 @

2H017 g. @Hz@l@sa&@ntmﬁ 3160 RAEBNL.65 YmbEH); 1678 @d3H . 5 Hz). MS ESI
npounds dm nistered on areginmen of 1 to
GX¥Dﬁ@§ 8&?1d55 }Br%ﬂékﬁﬂﬁﬁﬂéhce or tw ce per day.
[02g§] Ii;thh @e understood however, that the
speC|f|c and frequency of dosage for any
[03p2f ti cul Ehlsmampm111ﬂssu5atdcsahe/p:repﬁduandf (&S)-B-[dependflugpomethyl-
riety actors |nclud|%g t he act|V|ty of the

bipgﬁ%vjl%ylele&%pfgah@ygn%ﬂx@waOlcla spdvab#ll ¢ stability
and | ength of action of ga@&ngfqpound t he age, body

wei ght, general health, node and tinme of
adm ni stration, rate of excretion, drug conbinati®@n,
t he severlty of t he pargll%lar condition, ang
host under»0|ng t her apy § 296] The conpound§
3 -tahybe conbi or used in conbina
nts useftl in t r eatments—preventijon
suppresgion or anelioratfion of the diseases
condi tigns for which cogpgunds of the invent
useful, including type Il diabetes, obesity,
hyper gl yceni a, gl ucose intolerance, insulin CFs
resi stance, hyperinsulinem a, hypercholesterglen1a
hypertensi on, hyperli poprotei nem a, hyperli pi
hypertriglyl ceridem a, dyslipidem a, netabollc
ndrome, syndrome X, cardiovascul ar -

S
[0325})5 | 0868d4- Txiftueyaprstirylpheyllsbenzoic acid (2 1) The Suzuki coupling was
carried out according to the method of Dyer ef al. (2001) Tetrahedron Letters 42: 1765-

are

1767. Commercially available 4-(Trifluoromethyl)phenylboronic acid (15g, 78.7 mmol)
and 3-bromobenzoic acid (15.1g, 75 mmol) were suspended in 2-propanol:water (1:4, 72
mL). 10% Pd/C (1.5g) was added followed by aqueous Na,CO3 (39 mL, 20% by wt.). The
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di sease, atherosclerosis, kidney disease,

ket oaci dosi s, thronbotic disorders, nephropathy,
\ 2&b&8aﬁlpeuro at di abeti c retinopathy, serQaiUS2005/005815
& ésnﬁylag’hiﬁgﬁﬁ%@wa mﬁ&pm‘ Iﬁ;r 4 ldymsp dihsipaccipityypwed §itend and rinsed

with e Renchy sutiop, T Sata WesiusibR VEADR At ed to

pHHS eﬂletxpfﬁ'f@go@lrd' wadl L BRRMRH Y e TH@%H@HaYeriM g!l)a(w.@ g)
compound of the i nventi on. When a conpound

wa$ nsedrin itlemeixs stap adthoerfughpquatiesticsl.y wi th one or nor e
ot her drugs, a pharnaceutic CONMQaOsi tion containi ng
such other drugs in additigkhﬂ@ggﬁg conpound of the
invention is preferredy Accordingly, the
phar maceut i cal co-uos tions of the inv
those that al so cfp

i ngredi ents or the ,oeutlc agents, intaddition to a
compound of the inyention. [0297] Exanp|es of other

t herapeutic agents @

ntion include

conpound of the i

separately or in the sane pharnmaceutica

conpositions, inclgdg, but are not Iimced to: (a)

chol esterol |owering agents such as HMG CoA reductase

inhibitors (e.g., |okhstatin, sinmvastati B2

pravastatin, quvastatln atorvastatin and ot her

statins), bile acid sequestrants (e.g., chol estyram ne
[03a4H col eSt(n-ﬂhhﬂuomhtealmlphBﬁ/l) bhalzgd alcobot(223. Theaatboxiylic acid 2.1

el

SR B by AP PP T i

slowty whﬂﬂmbtbeb@h tahpaantd 01 stiered for bhdws. TRictragtion ®as 3htvly
| CoA-chol esterol acyltransferase (ACAT) inhibitors

quepgherl wih weteradmdoy 0° I\l’é/dﬂﬂpklywlﬁ%éol%p 6263 and another
oG B ARy PRIFE I RR HRRLE LI AR SASHERR SHBLERAPE give

Sot
whité s«ﬂitb(dll;&tg) (,Tlmgﬁtilcl@pr()@og Q. 2)SWiiselms‘ed Kn tirext stey withbwSarther
treplase and reteplase), heparin, hirudin and
Pu@é#ﬁ@?ln derivatives, a-blockers (e.g., atenolol),
13-adrenergi c agoni sts (eggh éfgproterenol) ACE
i nhibitors and vasodllators‘ﬂ? sodi um
ni troprusside, 1 Ce cte
nitroglycerin and_gnal oprilat); and
agents such as in
sul fonyl ureas (e
bi guani des, e.g P
a- gl ucosi dase i niybitors (acarbose)y1nsulin
sensitizers, e.g.gethiazolidinone cogpounds,
rosiglitazone (Ayaﬁdia(r)), troglitaz%ne
(Rezulin(r)), cigli2prazone, pioglitazong3(Actos(r)) and
englitazone. [0298] The weight ratio of the conpound
of the invention to the second active ingredient may

f
10388 b g A histhbopPRABHc Rher 3P o AE (. 4F T88SRR122 (152
59.ﬁﬁﬂﬂolbwa&®esblve@an1anhn&lr®mrrﬁclﬂ6rome¢lmmdmfhinIo)f THienyl chloride
[ entl an er acti edients . will generall
(10g W‘ﬁes ]t‘/ﬁ’gﬂe‘{ aré’P‘ngSr‘%ﬁﬁr?#’P‘g %Cgu UM, NG e ﬁng e %ﬁwas stirred
at 168SSemPerafird RELUMRUFAOTRe SizaRRGHIvaRL WA EredYERHh @RV acuo, The

shoul d” be used.
residue was then purified by flash chromatography (SiO, gel 60, eluted with 20% DCM in

hexanes). Fractions containing the desired product 2.3 were combined and concentrated to
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[0299] In another aspect, the present invention
provides a method for modulating circulating insulin
oamB@aéaoat i on i n a subject, conprising adm ni BCEAUSDEYSMO581S

%ﬁwﬁbﬁﬁ&%@ &) D &%@M}&f) (CPELE) BVISHY (4bh 5); 748 (B, s); 7.58 (1H,

5); é%@ d?ggﬁﬁgnfqﬁgHﬁﬁg 5{2022ﬁ2enE?§??LnlPsssggreased.

[0301] In other enbodi nentSghembe.4i Nnsulin concentration
is decreased. [0302] In certain enbodinents, a
conmpound, or conposition conprising a conpound,
according to fornula Il wherein R22 conprises an
al kylyl containing Si, and where R21, L, Y, and W§
as defined above in fopm d;, may be used.
sonme enpodi nents, the [§i atomis substituted

wgy of illuStration and are not
t the|scope of I nvention. Those of in
readily regﬁgnize a variety of
noncritical paraneters at could be nodified ield
essentially simlar results. 6. EXAMPLES 6.1 pl e

1 [0306] This exanple illustrates the preparati o
(3S) - 3-(4-Hydroxy-phenyl)-hex- 4-ynoic acid net IGH;
ester. Schene 1.1 OO0 OO OHHo I 1.1 [0307]

5- (4- Hydr oxy- benzyl i dendP- 2, 2- di met hyl - [ 1, 3] di ox - 4,
6-dione (1.1). Cbndensatlon with Meldrums acid is
carried out according to the nethod of Bigi et. al.

O TR o R o B e

ynéi@gtciﬂ'fﬂie)h)&mﬁelﬂlﬂl 4y, Ket2fl ¢hlgrideP® (19.@g] 103&ﬁm@l)&iﬁﬂ@hé1ﬁbl 1
wat er bath at 75 C.and Meldrum s acid (62
(21n§154 98 marclheaedliselvad &n agefqne (h50md) gpd tréqtew%r&z@ﬁe (399 ¢, 122

mnirl(?zc'lf)a adloh s &MBS a f"gll_qCafo?q6 Ofhefy Iﬂﬁltre{%%orél ?%Bhgegltfggqug an pale

for hour s. uct was c ect
yellaw brlazvhldnwamﬁumﬁeraﬁgdcol\mmh Chxn)lmilt(!@ﬂ}ﬂiy. (sifita gel, BF%It0G6%
TR el P B S e RS o
colorless oil (40.0 g, 92%).

Scheme 2.4

o e
5 3

CF,
2.4 2
[0317] (3S5)-3-[4-(4'-Trifluoromethyl-biphenyl-3-ylmethoxy)-phenyl]-hex-4-

ynoic acid sodium salt (2). Methyl ester 2.4 was dissolved in diethyl ether (50 mL).
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d6) 6 9.75 (br s, 1H); 8.27 (s 1H); 8.24 (d, 2H, J=10
6.98 (d 2H, J=10 Hz);.1.76 (s, 6H). M5 ESI
vl ()pcs oég, e: 519.0 (2M + Na) -43 WO 2005/ 086861/US2005/005815
S dﬁﬁmﬂd&i&{ ’%mmnml)zw@-adgai @-@e Oridroa@ thei@action

mu’é% éltlrged[]ffr %&1{ }_ilger %S?QPH?{‘S MG colé?ﬁtedzbyglﬁkﬁa io%euéd Eﬁc%{%ed from
ethg[ doctdtelhonBe - Aflr diGiRNe vaauOZ)he RBir&Y §AIHh 'sﬁtjwﬁé-obtamed as a

neck flask e u%ﬁﬂed with a nechanical stirre

whife pPygen(l. 3 8l et Rr(69@v{Ha (G101 7 SR 441, .Jn8§ Hz); 7.75-7.73
t t t
(m hlﬂﬁ%en ’or 23%%\@11 e’sj,g%ashﬂo?iA E?gédsp%?»gj%% I\%), B1s (s, 2H); 4.03

(m 1Y, ey Bign s 8 am 4f 01%);de43 @dTHE, (879, N.0 GRS, 19 (WBSL, J=2.5
added by cannula. In a separate oven-dried and

Z%ltrogen flushed 500 nL RB flask, conpound 1.1 (35 g,
142 gdikssol ved in anhydrous THE (350 nL) with
genPFPDmagﬁgﬁb—gThe solution of 1.1 was then added
over 15 mnutes. Over theScheme8.Iof the addition, the
reaction m xture changed to a thick, yellow
suspensi on. After the addition was conplete, the
reaction m xture was stirred for 15 mnutes and then||
quenched wi th aqueous NHACL(Q. 6N, 750 nL) and dlluteo

h ethy ate (2 x 400 nL
HSC extract Ve washed with s
Uried over MySO4, filtered, and conce
light yellow solid (37 g, 91%. 1H
NMR(500MHz) (acet one-d6) 6 8.26 (s, 1HY; 7.39 (d 2H,
J=8.5 Hz); 6.76 (d, 24, J=8.4 Hz); 4.73 (br s
4.46%(d, 1H, J=2.4 Hz 11,82 (s, 3H); 1.81 (s32
1.64 (s, 3H). M5 ESI (pos.) me: 599.0 (2M + Na).
Scheme 1.3 OXOO OO OH HOHO 1.2 1.3 [0309]
[03(18] - ) - 3- ((&S)%%Mﬂhﬁh%)tobé*hiﬁzv%lvhnabbxméﬂh@)vl]-lﬁex-4-yn0ic

acné Ig% ﬁ? Q\;@S Y ha ;?g ]\éw\a{%sh]%gg %cgzgrcﬁ,gg FO(%‘% g%)thod described in

Example 2 starting from the commercial available 4-methyl-2-(4-methylphenyl)-1,3-

thiazole-5-carboxylic acid. The chloride 3.1 (250 mg, 1.1 mmol) and phenol 1 (230 mg,
1.1 mmol) were dissolved in anhydrous DMF (5§ mL). Finely powdered Cs,COj; (650 mg,
2.2 mmol) was then added and the reaction mixture was stirred at room temperature for

14 h. The reaction was poured into water and extracted with ethyl acetate (15mL x 3). The
organic phases were combined, dried over Na,SOq, and concentrated in vacuo to a residue

which was used in the next step without further purification.
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suspensi on was heated to reflux for 48h. After

cooling, the aqueous |ayer was saturated -44 WO
waQoE/88B661 PCT/ US2005/ 005815 with Nad (s) amrdT1/US2005/005815

separated. The organi c | aySshemm3.Hri ed over MgSH4,

filtered, -and concentrated to a Iight brown oil which

was crystallized frgm hot ethyl acetate: hexanes

(1:2). After collec Inngoand dryi ng, the product

obtai ned as an off-whitg powder (20.3 g, 77%.

NVR(500MHz) ( DMgOEB) B 1TH 2 (s, 1H);, 9.27 (

7.12 (d)_2 5 Hz); b.67 (d, 2H) J=8.6 ;3.

(m 1HGZ. 59 (M 2H); 1.82 (d,” 3H,NJIFZ. 49)7 M5 ESI

(pos.) W®: 205.1 (M + H); 227.1(M6Na). Schene 1.4
OO0 AOH HO-I. HO 1.3 1.4 ]

(3S 4- Hydr oxy- phenyl ) - hex- 4- acid (1.4). AS5L
RB fhagk was charged with conpou 1.3 (66.4 g, 325

and 2-propanol (1 L) and thén heated to 70 C

(1S, 2R)-1-gm no-2-indanol (46.1 g, 309 nmol)

di ssol ved i mw*2-propanol (1 L) wth gentle warn?ng.

The sol ution of am ne was added to the dissol ved

carboxlic acid and the resulting solution was all owed
[0319] cool t(8)-BddrttiMethyl-2tprtadyl- ﬁu‘iaml-SMmethdw)-ohysxlhhsx-4-ynoic

R N T T

Afteetlittig Aidh tahp@ituidoed 30 @athutes) th@ﬁamth@rmra@wﬁ&i w1th IN HCI
the salt was collected after 16h. A snal | sanp

(aq- Hentd pH = e $hel cguerys Phasaivesexigoied i theth aaﬁtétetané ther@@lbmed

ool o BB HEE R nf el 7 T R R s turae
wm]eZ(l %eﬁhyﬂa@mp anbé%angm(dzo\ms) The pebcipdtatuowes fﬂ&l%cemd cdomgpound 3

t
W PTG ORI B YO B B . fr@rgpﬁan%%?;%;ﬁ‘}ﬁ@fa?%o%%ﬁ) 'H
NMR(B@@WHz‘} FODRIALU S ( He, §s’#§ SOIL G 9 S, 9126 (21, d, /=8

i6h. This materT al vvas found to ave 6% ee by

HZYM.95 (2Hhi & JrBtdii)ab. 1842 Hss)s H.4 (i dmi) 2. €T (BH, na);étS@t(éH s) 2.42 (3H,
'(13%%3ﬁ:) and water (100 nmL). Saturated aqueous KHSO4

8); 1y $was added with vigorous mxing. After two

cleg4 | ay&mspleAre obtained, the layers were separated
and the aqueous | ayer extracted with ethyl acetate

[032000 an) The Tonbramede dlustraiss themeraraipndd- {4-t2(2,6-Dichloro-
filt d, d
i R L N € s o S N A

on dryl ng in Scheme 4.1

.
~""cl
Cl S/)N/\ || o /@/L/H\OH
- -
Q—)/ c|J Cl S/j\l/\o
HO QJ

Cl

Cl
4.1 1.3 4

[0321] 3-{4-[2-(2,6-Dichloro-benzyl)-thiazol-4-ylmethoxy]-phenyl}-hex-4-ynoic

acid (4). Preparation of thiazole 4.1 was carried out according to the method of Bordwell et
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vacuo. Conpound 1.4 was obtained as an off-white solid
(23 59, 35%. -45 WD 2005/ 086661 PCT/ US2005/ 005815
§ abusrmmn;} O O“ OH AO HO/ HO/ 1.4 1 [031R{T1/US2005/005815
¥ ’?’(13‘5)65‘3 et theok FogHidny 192 ek - dompoin 4t (8 met B mmol) and

SR T Bl TERBl st eSS e S e wit
ﬁné%lpo'in&red dsl6OI®S g, e\fza%maré Thdéh&Fon MRERY vak ehirétBat room

, 80 mmol) was added, and the reaction stirred
tenmeraigfe(fof ot hsmlﬁ Thghreaeferin W@mﬂurisbwq Wﬁtebﬂnd‘r@ttfwted with ethyl

acau i i £ o G BBk o 8ihis PR AR BE BVt concentrated n

vadiol dnidahé ARidABdissbRed ﬁU@HEfMeU]ﬂQd%VNi(UH@ﬁ @I Qﬂ? solﬁ’ﬁ@n (6 mL).
filtrate was concentrated to an oil urified

The yespitingrmatxtusn Wa sBUgh aroemcampriagire forsid mmategel he mixture was

acﬁlﬁétdlxg tI-Eblz Sfe g_L 4N Thglaa{l]éo?!rﬁ %ﬁg&%%ﬁ&%@ Wftﬂ ela¥y1 acetate.

concen | ori Gyt oV phenol

Thé g@ﬁﬂmc pf%bémelelcbmbﬂddl\ﬂlﬂcﬁ@&mmeg @hd) B@ndéﬁ’&atbd 8¢ Vacuo. The
r s

cru\gia geqydqqz\yas tgltlg*gte(l Mlﬂ}ﬁ.@% e§1yé ecqtgte 113h5xangs (g g nEIFﬁ wa)rempltate was
ﬁlt%ﬁeasdélgl QCld?inas] %au?r E'ég % pMé ggﬁ’{) p%’%?% 3%55%%10' 152]121@% MS"ESI m/e:

460 (VLE). HHtMMR w@omépa(cm@l@rs B80-7. 19 (6H, m) 6.94-6.79 (2H, m); 5.18 (2H,

5%t pHehy Pl A G R H T DA IR 8543Fndt ¢ aci d sodi um
salg;SSclwgﬁl@gO OB(OH2 1 OH OHdBr CF3 CF3 2.1
[0313] 3- | uor onet hyl phenyl ) -benzoic acid (2.1

[0328% Suzuki colmns HPIVHS 1llu@txatp$@1@menar@tmcnfdrHg(ZtMetthS-phenyl-

mgg'égﬁ%f%%&?ﬂ%’@f% &500 T:tblrghedron Letters 42:

4- (Trifl uoronet hyl) phenyl tguleﬁmecs_ﬁci d (159, 78.7 mmol)

f

O
Cogjﬂ > QJJL B
+ _— N o
A

5.1 1.3

[0323] 3-[4-(2-Methyl-5-phenyl-furan-3-ylmethoxy)-phenyl}-hex-4-ynoic acid
(5). The Mitsunobu reaction was carried out according to the method of Miké et al. (2003)
J. Med. Chem.46:1523-1530. Commercially available 5.1 (37.6 mg, 0.2 mmol), PPh;

(52 mg, 0.2 mmol) and phenol 1.3 (43.6 mg, 0.2 mmol) were added to anhydrous THF

(3 mL). DEAD (45 pL, 0.22 mmol) was then added dropwise. The reaction mixture was
stirred at room temperature over 14 hours. The reaction was then extracted with ethyl
acetate (10mL x 3). The organic phases were combined, dried over Na;SO,, and
concentrated in vacuo. The resulting residue was dissolved in THF/MeOH/10% NaOH )

(1:1:1) solution (6 mL). The resulting mixture was stirred at room temperature over 30
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and 3-bronobenzoic acid (15.1g, 75 mmol) were
suspended in 2-propanol:water (1:4, 72 nlL). 10% Pd/ C
WOroBypeasas added fol | owed by aqueous Na2COB ( BOTMIS2005/005815

FLTL g
4

niipiieh, ‘BhSkestiltinginitintevasctingd Bt 0866 B:mperathreifor 30 minutes. The

. 1 LS2 5 ultin 1 X1, U was heated at 70C .
i SR P Y B eff e e SRR QUSRS Rl afroered wim
ethyll dcbtafeQYThE Uati JRagdelers babiret, driddeovel Nas S £ a@Soncentrated in
dll_gf, ed with water and acidified to pH=2. The white

[

vacygy iLBe wEede proghegt avps Ardraied Eu2G% ethyd aestetiieheyaness(10 mL). The

prefTBIRE Pas g ad ot 488 URBhet B 4 1910 G0ReS @B me.
0.9@H801).2MIS ESPmj@ 378 MVBH) 4 HINMR (GO0 L) OIIGiers .55 iz =8 Hz),

1 QAR 8 B BPE SR ot bt s sv.7 o,
m);ld A3t §2136.(38ds)mol ) in anhydrous THE (150n) at OC
over 30 mnutes. The resulting mixture was slowy

waréred t Exagmite benperature and stirred for 4 hours.

reactd o s. sl ow uenched wi t.h water, (.2.
10338 o 2 BB Raliing setintuad TRE R et 1ehRfs SRRl those
desp@bddioE@mpeber (8. 7nL). The m xture was dried over
Na2SO4 and concentrated to give a white solid
(11.9g). The crude productX Iwas used in the next
step w t hout furth%( g;yzrifi cation. Schene 2.3 CH Cl
CF3 CF3 2.2 2.3 |

oy |3{1)-benzyl chloride (2.3). The
ommol;) was di ssol ved in

anhydr ous di chl or ongt hane . Thionyl chloride
(10mM) was slowy added i he_#@bove

sol ution. The resul ting=s 0 irred at room
tenperature for 24 houwfs. Hhe orga#i c gol vent was

\yen purified by
with 20% DCM

renoved under vacuo. The residue was
fl ash chromat ography (Si 02 gel 60, eluted

dollpoufieX@nes)y. Frdctigns cdntaiging fthedesifred prodgct o

2. R ere conbi ned and ’'condentrated to -47 N N

6.1 H H H H H H

6.2 OC,H; H H H H H

6.3 H H OC,H; H H H

6.4 H -OCH,0- H H H

6.5 H H CF; H H H

6.6 H CN H H H H

6.7 H H CN H H H

6.8 CF, H H H H H

6.9 H CF, H H H H

6.10 H H OCF; H H H
6.11 H H CF; H H OC,H;

6.12 OCH; H CF; H H H

[0325] NMR and MS data for compounds 6.13 and 6.14 are as follows:
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a WO 2005/ 086661 PCT/ US2005/ 005815 a white solid

(14.09). H NWR (400MHz) (CDC13) 8 7.73 (4H, s); 7.65
wOLbs/8y6617. 58 (1H, s); 7.52-7.28 (2H, m); 4. €aTRk)05/005815

s). Schene 2.4 11 O C OIl OOI \ O®PH | ~ 1 HO

CF3 CF3 1 2.3 2.4 [0316]

(3S)-3-[4-(4" -Trifluoronethyl - blphenyl

3 9I nmet hoxy) - ph

enyl ] - hex-4- ynoie acid mnet hyl Benzyl
chioride 2.3 (28.0 g, .heﬁ*%\i (21.5 g,
98 Mol ) were dissol 150 nL) and

3 122 mmol). The reaction
was stirred at 50 16hthenf|Itered and
concentrated to & yel l ow oil which was purified
by col um chromat ography (silica gel, 33%to 66%

di chl or onet hane i n hexanes) . 6&Buant cont ai ni ng

AN o ST LI G R TR

7483§c$ 2@f321 2141{2) 7[83434 (m, 3H), 7 17(s 1H) 708 (d, 1H, J=8.1 Hz%698 @,

rifluoronet hy phen yi met hoxy)

2Hehyl8]2 X- 512&33@}5 408 6q,52éﬁ|Ju1’rV é)eﬂlz) @2§ (mwéHhﬁ 503216@r(m 2H),

g e T ) gl i 1.

444.1.i met hyl sil anol ate (0.78g, 7 mmol) was added in one
portion and the reaction m xture stirred for 48h. The
precipitate was collected by filtrati opH

recrystallized from o
f I
0 O 0
6.14

[0327] 'H NMR (400MHz) ((CD;3),S0) & 12.4 (s, 1H), 7.52 (d, 2H, J = 8.0 Hz),
7.46 (d, 2H, J= 8.6 Hz), 7.30 (d, 2H, J = 8.8 Hz), 7.46 (d, 2H, J= 6.0 Hz), 6.98-7.01 (m,
3H), 6.91-6.98 (m, 3H), 5.13 (s, 2H), 3.92-4.04 (m, 3H), 2.61 (d, 2H, J = 7.6 Hz), 2.29 (s,
3H), 1.79 (d, 2H, J= 2.0 Hz), 1.59-1.66 (m, 2H), 1.34-1.40 (m, 2H), 0.88 (t, 3H, J=7.6
Hz). [M+Na]" Calculated for C30H3,04: 471.1. Found 471.1.

6.7 Example 7
[0328] The following compounds were prepared by methods similar to those

described in Example 2.
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et hyl acetate: hexanes. After drying in vacuo, the

desired sodiumsalt was obtained as a white powder
wO203/08661 1H NVR (500MHz) (CD30OD) 8 7.82 (d, 2PCTAs8005/005815
Hz); 7.75-7.73 (m 3H); 7TABLER2 111); 7.32 (d, 2H,
385Hz)694(Rd, , J=8.5 Hz); 5.15 (s, 2H); 4.03
(m 1H); 252(dd 1" J=8. 2, 145Hz)
J=7.0, 14.0
3 Schene 3.1 ~ \ 5
13132 [0318]R R
(3S)-3-[4-(4- l\/leth)f‘l-z b-tol yl -t hi azol - 5\ul met hoxy) - phe
nyl]-hex-4-ynoic acid nethyl ester (3.2)% Conpound
3.1 was prepared according to the nethod dgscrlbed in

e arting fp omthe cqumer di al gavaill abl
%&{ﬁ? Vil ’)Sl% rrLt hyl n pn\/l ) -1, 3. thi a_;gj__e;g_._garlgnxyj [l Rs
acid. The chl oride 3H1 (2‘)0 ngf 1.1 mmél ) and phenol] 1 H
gzsu ng, It re difssotyed T anhydrous PVF (5
m Y% Filnel y powller ed "Cs2Ct8 (650 md. 22 2 mmol)" was i
t hgn added and the rgacti on mxture wag stijrredyat CH,
reom-t-epperatur-e—for—t4—h—The+eagten—wagpotred
i Mo wat er @And extradted with ®Bthyll acétate (15%L x CH,
3)7; Thel q, ANt ¢ phases were conbined, . dried over CH,
and“can¢centrated iin vacuo_ tlo a resildue whi ¢h
wars used i ncit he | next st ep|w t out flurt Ber H CH;
purtfication—49 WO 2005/ 086661 PCT/US20057 005815
Schere 3.1 F1I olil o oo sNs3.2 % [0319" CHs
(S)g 3-[@- (4gMet hyl - é’cﬁs t oI yl -thi azql - 5uyl ngt hoxy) - phen cg,
y!] hexd-4 ynnl c aci Ester 3 12 was-dilssolved—i-n
THRY MeQH 10%% NaOH( aq}{ (1 1: 10Cd8l ut|i onH(15nL) . H CH,
7.10 H H CF, H H CH,
7.11 H -OCH,0- H H CH,
7.12 OCHj OCH;, H H H CH;,
7.13 H OCH; H H CH;
7.14 H CN H H CH,
7.15 H H CN H H CH,
6.8 Example 8
[0329] The following compounds were prepared by methods similar to those

described in Example 3.
TABLE 3

O
\/7—\ 0 OH
Compound Ry R, R; Ry Rs
8.1 H H CF; H H
8.2 H H H H H
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'ﬁ?

After stirring at

room tenperature over 30 m nutes,

the m xture was acidified wwth IN HO (aqg.) until pH
\Vozmﬁﬂmhﬁlaqueous phase was extracted with ethyCT/US2005/005815
Caemint " éﬁdz%%@‘ﬁdnng ed |orgapic phasag verle dried
over Na2So&4 and-concentrated—The ¢rude—frestduae—was—
tPturdted Hwith 200 ethy| acétate|in Héxanas (2B nl)l.
The precipifgate \was filtefedogpd conmpoypd 3| wasy
acguirgd—as—a paleyell ow pn\nﬂar (815 ng,— 018 mol)
MBSESI |m e:H406 (MH) 1H NMRL(500MHz)H (CDC13) B 7. 86
(ZH, d,[ J=7.5 6 (EH O, J=Y Hz); 7 zb (4
i3 ). 6196 (ZHO/C&{‘ 1=8. 5% . 5 18 2H. |s 51
(8K M| 2.d7 (2H ny; 2.52 (3H, s); 2.42 (»H,
186 ( H, S) 64 |_Aan"p+c 4 [0320] Trt-s—exaf I
illustrates the preparation of 3-{4-[2-(2,6- D|chI or o-

beng_;yl )
Schene

des§rll§«=}% %%xguilp

thimsrlo 4- vyl rret hoxy] - phenyl } - hex- 4-ynoi ¢ aci d.
4flIiU -NOOH Od Cs~- d
[0339] 4.1 1Tls ﬂ)llowgm}npounds were prepared by methods similar to those

yn0| C

acid (4).

chI or o- benzyl ) -t hi azol -

HO / CV

4.1 was carried out accordfABIIEMt he net hod of

Bordwel | et -50 WO 2005/086661 it PCT/US2005/ 005815
al. (1990)J. Amer. Chem /Soc.112: 792-7975 Conpound
4.1 (58 ny, 0.2 [) [0\ eno (434 ng, 0.2
nol ) were dissolv [ 8H) and
treated with fR owder ed 8 (Q5 ng, 0.22
mmol ). The reactio Rl5re was stlrre at room

tenperature for

vat er and extract ed \thh et hyl

The reacti on

I\In’)(“f'\/l
NAZ

4-yl met hoxy] - phe
Preparation of thiazole

|s poured into
acetate (10 mL x 3).

IIIC C U1 UI IICU Ull\,_alll |9 ]Jllab S VW T T U ICU UVvTi DU,
Cempehtirat dd in| vadho ang t hBsresiduePdi ssal vedsin
THE/ MeQH 10§60 NaQH(aq) (1:1: 1)¢gsol ut ilon g6 nl). The
resultHng—mxtune was stifred at room-t enper
302m nyt es.HThe |m xtiire was &ti d| fiedmith|IN H
|—|(9,[13(aq.) ungit pH = g e aquyeous pnasl§ Wagy extractegd
w’th etlhyl acetate. The prganic phases were conbined,
drjsed qver Ma2SP4, @ud copceptpated inwacug. Theg
et-tvte—test-tdue—was—tturapet—wth—20%ethyltacetate—Hn
hé&%aneg (108nmL) .| Thetprecjpit&te was H H

9.6 cl H H H H

6.10 Example 10
[0331] The following compounds were prepared by methods similar to those

described in Examples 3-5. The carboxylic acids corresponding to 10.2 and 10.5 were
prepared according to the method of Huang ef al. (2003) J. Amer. Chem. Soc. 22: 6653-
6655, and Admas ef al. (1973) Org. Synth. Coll. Vol. V: 107, 109, respectively.
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filtered and acid 4 was acquired as a pale yellow

powder (55 ng, 0.12 mmol). M5 ESI nmle: 460 (MH). 1H
wOIRRS(046BMHz) (CDC13) 5 7.40-7.19 (6H, m; 6. 92c®/UB005/005815

(2H, m; 5.18 (2H, s); 4XTABLEH s); 4.1-4.06 (1H,

m; 2.77 (2H, n); 1.85 (3H, s). 6.5 anple 5 [0322]

This exanple illustrates the prepar } on of

3-[4-(2-Met hyl -5-phenyl - furan=3 -ylMet hoxy) - phenyl ]

-hex-4-ynoi c acid. Sghene B OHd | OOH OO

HQJ 5.1 1.3 5 [0
3-[4-(2-Met hyl - 5-phe -furan- 3-yl met h@ty) - phenyl | - hex
-4-ynoic acid (5). The Mtsunobu reaction was carried

out according to the nmethod of Mkao et _al
Med. Chem éGCon‘hBRﬁr 1530.xCormer(cdn@l>dny
(37.6 ng, (2 IIIIUI), PPh3—(52ny,—©
1.3 (43.6 ng, &2 mol y°REre adde'ﬂst
(3 ni). DEAD (4 L, [Osd@smml) vagst heh

dropwi se. The reactionpmxture was—st

(2003) J
avai Ixabl e 5.1
mot)—andphenol

A RHPPYHNs | THE
N 386y

rred-aft—Hoom

tenperature ovérs 14

hdthhawxyTh

e reawtio

N wdytidyen

extracted Wwth_ erny
4
phases wer cohbt ne

I ctat e
Pér:(seg 0

(TN X
ver

concentrated i maac
di ssol ved im—FHF-veq]

d,
yo. 4-3henre
Far'

/ 1 N0/ l\lnf“
L

suI t10.120 r

°S4L(®5'-b@rld9ﬁ‘

(6 mL). The redlfiti

Uy U7U

ng HiSFhre

N

ar) [
ag)—%

wadld-Btjrr

tenperature ov 30

51 10,70

057 QBRE61

4-Pyrrql-1-yl

3)_The ofganic
250, e’

sot4yti on

é‘d“)a"tyrlqyb om

PCT/ US2005/.005815 i nutes e resylting m xtur
stirred at roomtenperature for 30 minutes. The
mxglﬁe Pesm e|Io‘[|f|ed with IN HCl(aq.) until pH = 4.

e'o'u-r-g'ﬁ-as-e was extracted with ethyl acetate.

[033m]e or gaﬁhe:forblba&@cowcﬁmdmmmpﬂpaﬂd ibg@naleds NS, those
and concentrated in vacuo. The crude product was
deseyibed ipAX@BPies 3299% et hyl acetate in hexanes (10 ni).

The precipitate was filtefgfrgng conpound 5 was
obtained as a white powder%?‘rrg, 0.9 mol ). M ESI

€ was

me: 375 (MH). 1H NVR (500MHz) (CIZC13) 8 7.65 (2H, d,
J=8 Hz): 7.40-7.24 (5H, m: /(2H, d, J=8.5 Hz):
6.68 (1H, s); 4.88 (2H s): 2.77 (2H,
m; 2.4 (3H s); 18@_(/94 pxanpl e 6
OH
Compound R Compound R
3
NN N\ -
111 /O/ 115 @Es: Cé
11.2 O\ﬁ 116 iO\(:\}?'
P
\ .
11.3 117 | }—Qé
11.4 ”b?‘ 11.8 ° Q §
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[0324] The foll ow ng conpounds were prepared by
nmet hods simlar to those described in Exanple 2.
WOTABlsEsaﬁmRS R2 R4 R O OOH HH Conpound R1PBE/USB0RM05815

%26«}2 FHHH 6.2 02H5 HHHHH 6.3 HH

H HHH
wsé??% etinple s eaemtiion G H 1
ﬁlQ b‘chblx DlBextthédidd HH 6.11 HH CF3 H
v Yﬂﬁe@mm ﬂ -b%l?l@-)l 12'y|nOCH3 H CF3 HH H [0325]
NI\/R and I\/S data for conp Sehemed2d3 and 6. 14 are as
follows: -52 WD 2005/ 086661 PCT/ US QO5/005815 OHO O
0 6.13 [0326] 1H NWVR4 400M-z) (( )2SO) 6 12.4 (s

1H), 7.52 (d 2H, J= §.1 Hz), d, 2H d= 8.
Hz) 7 28-7. 34 ( 7. H—»(s 7.08 (i, 1H, J=
6 08 J= 8.

(d, 2H J—7cb* 3.95 (m 1H) 250-
1.78 (s, 3H), 127(t 3H, J= 7.0 HP
Cal cul ated for C27H25C104 : 449. 1. Founplz_l

[0334] 4-[(4-methoxyphenyl)methoxy]benzaldehyde (12.1). A 500 mL round
bottom flask was charged with 4-hydroxybenzaldehyde (40 g, 328 mmol) and DMF
(250 mL). 4-methoxybenzyl chloride (57.8 mL, 426 mmol) was added, followed by
potassium carbonate (90 g, 656 mmol). The reaction mixture was stirred at room
temperature for Sh then poured into ice water (2.5 L). The product was collected by
filtration and rinsed with water. After drying thoroughly, 78 g (98%) of aldehyde 12.1 was
obtained as a light yellow powder. 'H NMR(400MHz)(DMSO-dq) & 9.88 (s, 1H); 7.88 (d,
2H, J=8.7 Hz); 7.42 (d, 2H, J=8.8 Hz), 7.21 (d, 2H, J=8.8 Hz); 6.97 (d, 2H, J=8.6 Hz); 5.16
(s, 2H); 3.77 (s, 3H). MS ESI (pos.) m/e: 243.1 (M +H).

Scheme 12.2

o~ o~ o><o
0~ 55
jos '
o ®)
12.1

[0335] 5-[[4-[(4-methoxyphenyl)methoxy]phenyl]methylene]-2,2-dimethyl-
[1,3]dioxane-4,6-dione (12.2). Condensation with Meldrum’s acid is carried out according
to the procedure of DeWolf ef al. (1989) Biochemistry 28: 3833-3842. A solution of
Meldrum’s acid (18 g, 124 mmol) compound 12.1 (30 g, 124 mmol) in toluene (100 mL)
was treated with glacial acetic acid (4 mL) and piperidine (2 mL). The reaction mixture was
stirred and heated at reflux until the removal of water with a Dean-Stark trap was complete.
The reaction mixture was cooled to room temperature and the resulting solid was filtered

and washed with cold toluene to yield 28g (62%) of 12.2 as a bright yellow powder.
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449.1. OH O OO/ 6.14 [0327] 1H NVR (400NMHz)
((CDB)ZSO) 6124(s 1H), 7.52 (d, 2H, J= 8.0 Hz),
" oggh‘ Hz), 7.30 (d, 2H, J= 8.8 PeYUST004605815
"H NMK'(@", wm@mém 518,90, 7.H01 8 0 (d, 25H)=869 BlL);67.4B(d, aH,J 8.6

H2)7 1Ty 2 D He) 6931, 7 8 7 b (52 TR, BE 175 G, 6,

1.59-1.66 (m 2H), 1.34-%.Hném32H), 0.88 (t, 3H, J=
7.6 Hz). [MtNa]+ Cal cul ated 1or C30H3204: 471.1.

Found 471.1, 6.7 Exédnple 7 [0328] T(gue fol | ow
conmpounds Q/vere ptpa®Ped by nmethods ginmlar to
descri bed in Exappl ek2. - 53 WO / 086661
PCT/ US20 45 [TABLE 2 R R1 -~ O
2R3 R4 RS R6 7.1IrH

ose

0
R4 R5
7.2
. H H
60 HHHN GO 7.7FHHH
CH3 7.9 H H OC2H5 Ji H OB

I
\l
(o]
I
I
I
T
(o))

[0336] (+/-)-3-(4-[(4-methoxyphenyl)methoxy]|phenyl)-hex-4-ynoic acid (12). To
a stirring THF (120 mL) solution of compound 12.2 (13.8 g, 37.5 mmol) under nitrogen was
added 1-propynylmagnesium bromide in THF (0.5 N, 97.5 mL) over a period of 20 minutes.
After the addition was complete, the reaction mixture was stirred for 20 minutes, quenched
with saturated aqueous NH4ClI (50 mL) and extracted with ethyl acetate (3 x 50 mL). The
combined extracts were washed with water, dried over MgSOy, filtered, and concentrated to
a brown oil. A solution of this brown oil in 5:1 pyridine-water (360 mL) was heated at
100 °C for 36h. The reaction mixture was cooled to room temperature and put in an ice-
water bath. Concentrated HCI was carefully added to pH ~2. The resulting suspension was
extracted with ethyl acetate (200 mL x 3), dried over MgSOy, filtered, and concentrated to
an off-white solid. Recrystalization from ethanol gave 9.5 g (78%) of compound 12 as a
white powder. 'H NMR(500MHz)DMSO-ds) § 12.2 (s, 1H); 7.37 (d, 2H, J=8.5 Hz); 7.27
(d, 2H, J=8.5 Hz); 6.95 (d, 2H, J=8.0 Hz); 6.94 (d, 2H, J=8.5 Hz); 4.99 (s, 2H); 3.95 (m,
1H); 3.76 (s, 3H); 2.60 (m, 2H); 1.78 (d, 3H, J=1.5 Hz). MS ESI (neg.) m/e: 323.0 (M -1).
6.13 Example 13

[0337] This example illustrates the preparation of (3S)-3-[4-(2-Methyl-benzyloxy)-
phenyl]-hex-4-ynoic acid sodium salt.
Scheme 13.1
O
o ~
O
o
_— S
N X
(@)
HO
1 13.1
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7.0 HHCFS HHCH3 7.11 H-OCH2O- HH CH3 7.12
OCI—BOCI—BHHHCI—B 7.13 HOCI—BHHHCI—B 7.14 H CN
HHCNHH CH3 8 Exanpl e 8rLOBRAj05/005815
Y [ﬂ?’ﬂb 5I‘ | ‘- ﬁﬁ)ﬁ&’é‘c@%@m&@emﬂ@)ﬁf[ﬂq@w&&ebﬁ -ymetipacid methyl ester

(13" opteanpel T Bor BT B 355 el ARGt IV RS £ o were

dis$blvedHn tHc&bre 6 i) Shdrddtdd MtlHCbﬁCO{J(‘I aoﬂrﬁﬁﬁﬁﬁﬁﬁé—reactlon was
PCT/ US2005/ 005815 Conpound RI R4 RS 8.3 HH
stirgpd At ppqup ¢smpppratung foglGsh Hhen @iseqhaw ccalcentmtwq@n@@%hwhwas

pur?ﬁe?l bgjr gﬂﬂ %lﬁgh’cegﬁ@a}f gfﬂ{f)ﬁpgl ? ﬁélg%?tg ] 1 r(r)]-‘l;h %P&f%e@#olgglexanes).
Eludmscmntdmadg compoeaddi3el ®as d'o%Bberﬂed N aRbldsless 6H(1.37 g, 96%). This
material was analyzed by chiral HPLC (Daicel ChiralPAK AD-H column, eluant: 0.1%
TFA in 95:5 hexanes:2-propanol) and was found to have 94% ee. 'H
NMR(500MHz)(MeOH-d,) & 7.39 (d, 1H, J=7 Hz); 7.28 (d, 2H, J=8.5 Hz); 7.25-7.15 (m,
3H)£ 5.05 (s, 2H); 4.02 (m, 1H); 3.64 (s, 3H); 2.68 (m, 2H); 2.36 (s, 3H); 1.80 (d, 3H, J=2.5

Hz). MS ESI (pos.) m/e: 323.0 (M + H); 245.1 (M + Na).

Scheme 13.2
o O'Na*
X T =
o o
13.1 13
[0339] (35)-3-[4-(2-Methyl-benzyloxy)-phenyl]-hex-4-ynoic acid sodium salt

(13). 2N KOHg) (3.2 mL) was added to a solution of 13.1 (1.37 g, 4.25 mmol) in methanol
(30 mL). The reaction was stirred at room temperature overnight and then takera up in
copious water. The aqueous solution was adjusted to pH = 2.0 with IN HCl,q and
extracted with ethyl acetate. The combined organic layers were washed with water,
followed by brine. The solvent was removed under reduced pressure and the resulting
residue dissolved in ethanol (4 mL) and treated with 1 equiv. of aqueous sodium
bicarbonate. The solvents were removed under reduced pressure and the residue triturated
with diethyl ether. After collecting by filtration and drying, sodium salt 13 (1.1 g) was
obtained as a fine white powder. 'H NMR(500MHz)(D,0) & 7.34-7.18 (m, 6H) ; 6.95 (d,
2H, J=6.5 Hz); 5.05 (s, 2H); 3.88 (m, 1H); 2.47 (d, 2H, J=8.5 Hz); 2.28 (s, 3H); 1.72 (d, 3H,
J=2.5 Hz). MS ESI (pos.) m/e: 309.1 (M + H); 331.0 (M + Na). [a]p = +20.6°.

6.14 Example 14
[0340] The following compounds were prepared using similar methods to those

described in Example 12.
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R2 R R3 R Compound R1 R RB RA RS 9.1 HHCF3 HH
9.2HHCHB HH 993 HHHHH 9.4 HOCH3 OCH3 HH
wo.2005k86¢6Cl HH 9.6 CL HHHH 6.10 Exanpl e 2OT[UB3®1005815
The fol I owi ng conpounds wdABE&pared by nethods

simlar to those described in Eﬁgﬂpbes 3-5. The
carboxylic acids corresponding to 10 2 and 10.5 were
prepared according to the ng

(2003) J Amer. Chem Soc. 2 55, and Adnas et
al. (1973) Og. Synth. Col9. Wol. V: 107, 109,
respectively. -55 WO 5/086661 PCT/ US2005/ 005815
TABLE5 OO0 X --- C 0 OH Conpound X Conpound X

10.1 3-C(O Ph 10. 8~
10.9 3-(3)-pyridyl

10. 2 3- N( C2H5) Ph
.10 3-(4)-pyridyl

- pyri dyl

10. 3 3- Phenoxy

10. 4 4-C( 11 4-(2) pyﬁl 0.5 4-SOzPh 10. 12
4- (3) - pyr Q)ﬁgP""}‘g 6_4- ?%-voh Cgé{éf“'ﬁ’%(;@)- py}?i dyl | 10.7
4- C2HAPH [10. 14 4{Pyrrol-1-yl | 6.11 Exanple 11 [0B321
The fol |l on ng conmes (prepared by nethods
simlar tp tHase| described i|n Ex&npl es 3Ms. TABLE 6
. < > % —0
142 145 T %
14.3 Et 14.6 2 o
6.15 Example 15
[0341] This example illustrates the preparation of (35)-3-[4-(2-Methyl-benzyloxy)-

phenyl]-hex-4-ynoic acid.

o~ o)
OH
X
0
12

[0342]

Scheme 15.1

(+/-)-[4-(4-Methoxy-benzyloxy)-phenyl]-hex-4-ynoic acid ethyl ester

(15.1). A 100 mL RB flask was charged with compound 12 (3.00 g, 9.25 mmol), 1-(3-

dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (2.67 g, 13.9 mmol),

4-dimethylaminopyridine (1.13 g, 9.25 mmol) and dichloromethane (30 mL), the mixture

was stirred into a solution. After 15 min, ethyl alcohol (absolute, 1.00 mL) was added.

After 2 h, the reaction was quenched with aqueous NaHCOj (sat., 100 mL). The layers was

separated, and the organic layer was washed with aqueous NaHCOj3; (2 X 100 mL), dried

over MgSO, and concentrated to a white powder (3.19 g, 98%) which was used without

further purification.
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R- O OH Conpound R Conpound R 11.1 F I N 11.5 1 s

11.2 0\ 11.6 " 11.3 11.7 11.4 N \ 11.8 0 -56 WO
waQoE/e8B661 PCT/ US2005/ 005815 [0333] Thi s ex®opius2005/005815

illustrates the preparatiSsheme 1682 -)-3-(4-[ (4-

met hoxyphenyl ) net hoxy] - phenyl)-hex-4-ynoi c aci d.O

12.1 0 0 HO 12.1 [0334]
¢9nethoxy]benzaldeh (12.1). 8eo
ask was—charged wit
hyde (40 g, 328 nd
xybe | chloride (57.8 niL, (42 ) wa

owed by potassium carbonate (90 §, 656

mol ). Tpeqreaction mixture was stirred at rog
tenperature for 5h then poured into ice water 52.5 L).
The product was collected by filtration and rinsed

[0348]t h wat @H’/g-[N&Meﬂiﬂ-b@_ﬁtzﬂ&@f)mﬁ*]}%heZﬂ-ﬁlo(i@38'@1 Byl ester (15.2).
al dehyde 12.1 was obtained as a |ight Xe||0m1p0 er.

Estetd SNVR( bdent-pyabvees igbsn e o gaciglacetioyeid (109gnkkin a 290 mL RB

g g8, el . 15 Gl
red8ddd. prédSuteShnd the sesjdur veas 184i3sstlvedinteth)l. acSateq@@0 #1.)2 The lution
WasO wa?sheg v&%thol N(}?Cl(aq) (200 mL) and saturated brine (200 mL), dried over MgSQOy4

and concentrated to a thick yellow oil, to which was added 2-methylbenyl bromide (2.57 g,
13.9 mmol), cesium carbonate (6.03 g, 18.5 mmol) and DMF (20 mL). The suspension was
heated to 80 °C for overnight. After cooling, the reaction was quenched with water (200
mL) and extracted with ethyl acetate (2 X 100 mL). The combined organic layers were
washed with NaHCO3 (sat. 2 X 100 mL), and NaCl (sat. 3 X 100 mL), dried over MgS04,
and concentrated to a white powder (2.41 g, 79%).

Scheme 15.3
O O
OEt OH
AN SN
O (0]
15.2 15
[0344] (35)-3-[4-(2-Methyl-benzyloxy)-phenyl]-hex-4-ynoic acid (15).

Compound 15.2 was dissolved in a mixture of 24 mL methanol and 24 mL isopropanol with
the aid of sonication. The solution was filtered into a 50 mL glass vial. The racemic 15.2
was resolved with chiral normal phase HPLC using a ChiralTech AD semi-preparative
column (2.0 cm X 25.0 cm), eluting isocratically with hexane/isopropanol (92:8) at a flow
rate 20 mL/min. Each injection contained 50 mg of ester 15 (1 mL). The absorbance at
220 nm was used for detection. Both enantiomers were collected. After 36 injections, the
separated enantiomers were dried to give white solids. Analytical chiral HPLC (Chiraltech

AD-H column, 0.4 cm X 25.0 cm, 8% isopropanol/hexane, 1 mL/min) indicated both
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12.1 12.2 [0335]

5 [ [4-[(4- met hoxyphenyl ) met hoxy] phenyl ] net hyl ene] - 2, 2-
wn u bﬁé” dilioxane 4,6-dione (12.2). Condedsasrms005815
Ofuhd ﬁmﬁ%@uiamfﬁ “The eaantipwdrsontre acfeediionay A (tentien time =

| f | . (1989) Bioch try 28:
nggg@eag)é&e{& O e SRR ar umt o acid (18 5, 124
[oslmol ) COAIR®! ﬂdsklﬁaﬁcﬂasébdgmﬂﬂ%nmkml 0.65 %b Lé@lﬁb@lo( @l@QnL) and

was treated with gl acial acetic acid
2N|K; (1 Qmhe pnd wey stirmadelor 2 At rapm tﬁmﬁemt@remésﬁergﬁndrﬁ@aon to pH~2

w1t%e{?r1£]§tqg,retg ?}odﬁgtf XLJéiQ(exlfﬁ&{e E&tg gth%zﬁg%\la% Q;E)Ifo ﬁnefl% égmg layers

rap was co . rea
wereagashabvéh s&tﬁra’cﬁb‘tmﬂeﬂ'rﬁeioahm elried dvéd g O tthd Cch‘rg:eﬁtﬁitecﬁto a
was filtered and dvvlth cold toluene . to yie

yellpgipif §r99 £, g% overalle f‘an Hiqught! 2y bmebwepiinde into aé?ﬂl’v@MF
sol&%&?é&ﬁ@@@h R g Q%éaglg’%ébl @hg 651211112 clénér\éy_eﬁ(agmgnéd t&é‘)?) according

to DleWalf (d et@l]—l(l%ﬁ&BﬁacHz;)zzstr]Z&B&Bd 3@&!, J=9.0 Hz): 6.97

38 " sc R 08 NG reribiert) 1565 6. 166135 Bl 31 . 20
-SRI 120 0 M Tl R Ry T8 Pt T 3 210

4.05 €malbily 2(7020m, 2FD); 289 €4, i3H);| i) G'SHEHQ 112&0 i, Bils H+214 1 )oMBESI (neg.)

e L8 LR G ARl trom (2 FVRE (0. 5°N, 675

m.) er of 20 m nutes. After the addition
ms&glg nmE_i'arHﬁ Ie @3 . . !

reaction mxture was stirred for 20
[0347]nut es, Thiserahpld illustiates st prejprattbnagfiBe@HELy ddod Chhely vhgx-4-
and . ﬁ? @f\cted with ethyl acetate (3 x 50 nL). The
YnOLLHET A 4 act s were washed with water, dried over
MSH4, filtered, and conggpimatigd to a brown oil. A
solution of this brown oiT Tn 5.1 pyridine-water (360
m) was heated at MH0 C for 36h. The reactgon mxture
was cooled to ro&ntn‘perature and put in jan ice-

2. The resul ti quspensi omwnas ed with ethyl
acetate (200 dried over My [
concentrated j Recrystalization
from et handlo"gave 9.5 g (78% of corrpound 12 as a
white powder. 1H NMZ( 500|\/Hz) DMSO-d6) 8 12.21¢s, 1H);
7.37 (d, 2H J85Hz); 7.27 (d, 2H J85Hz) 6. 95

d, 2H, J= .94 E]d 2H, J=8 1%

[033%)) . 3’ %(%ﬂydrm-phsnﬁb pxs4-yapjc acid efé'.‘/l ﬁﬁtelzﬁ)ﬁ) hengl 1.2
(1.2( g, 4 ﬁﬁ&ol)]\;‘aslsdlﬁ%ﬂvedl\i@p%mé (‘?Qﬂb affl @l‘har’fkﬁ%l 19L§.M1"hg')mxture was
heated to 90 °C for 16h and then concentrated to an oil which was purified by column
chromatography (elution with 1-3% MeOH in dichloromethane). Phenol 16 (0.88 g, 91%)
was obtained as an oil. "H NMR(500MHz)(acetone-dg) & 8.24 (s, 1H); 7.21 (d, 2H, J=9.5
Hz); 6.78 (d, 2H, J=9.0 Hz); 4.06 (m, 2H); 3.98 (m, 1H); 2.68-2.59 (m, 2H); 1.78 (d, 3H,
J=2.5 Hz); 1.75 (t, 3H, J=7.0 Hz). MS ESI (pos.) m/e: 233.1 (M + H); 255.1 (M + Na).

6.17 Example17

[0349] The following compounds were prepared by methods similar to those of

Examples 12 and 15.
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6. 13 Exanple 13 [0337] This exanple illustrates the

preparation of (3S)-3-[4-(2-Mthyl-benzyl oxy) -
wohersys¢esinex- 4- ynoi ¢ aci d sodi um salt. Scheme RB8TAISB0SANSS1S

O O01:~ HOO13.1 -58 TABIINS/ 086661

PCT/ US2005/ 005815 [ 0338]

(3S)-3[4-(2-Met hyl - benzyloxy)-i
nmet hyl ester (13.1). 2-Methyl [
5.3 mvol ) and phenol 1 (0.97 g,
di ssol ved in acetone (9 2t1d
(1.45 g, 4.4 mol). The rg ion was stirred at room
tenperature for 16 MRthéh fTltered and concentrated to
an[or i _wrcirwas  gurifieg by Tadial [ghro ograplty (2
mmErPEY gel Hol atq. °ﬂ%@”ethyl]%ceta1émWﬁgﬁexanes

El g;ant _cagnt ar ni ng_gomnpound lp. 1 wWas foncentyated 10 a

col ont S gé%fﬁ‘ Sl i kAN

el uant : O % TEAJin 95:5% heXanhes:2¢propanpl) and was |
e

found to v |4% ge. 1H |NMR(500 (MeOHd4) 6 39
(d} ¥k J 7.12817(18l, =8.5 Hz); 7.R®r+
3H); 5. 05 4.02 (rn ; 3.64 (1338 3H); 2)

henyl ] - hex-4-ynoi c acid
Enqyl brom de (0.98 g,
4.4 nanol) were

fegHed with Cs2C03

(M—2H-—23f s, :r.,, 180 —3H—=2-5—t+ ) —M5>—ESI

(pbs.) mile 0 (M+ H 24 - Na) . BeHeneol3. 2
0D IBPO 14-17g6 1’%.3 3Q17-29 @
(35)-3-[4-(2- hyl|- benzylloxy) - p eny ] - hex-4-ynoi c

ac| d sodijum salt (J13). 2N KOH( .2 nL)|was added

to a3 Tk 37 9. 425 f k)" | noef s

O,N Br

2
17.18 @ 17.32 @

17.5

)
0
o=
-
—t
“n ;
=
=

176 C§+ 17.19 w 17.33 Q—F
BnO
Ph
17.7 @ 17.20 17.34 @
F,CO
17.8 17.21 Q+ 17.35 @
SO,Ph
o— Cl
179 NC-—<i::>>%— 17.22 %;:j&—%' 1736 A, O
o/
ON
Cl
F CF,
17.10 @ 1723 | op < §5 17.37
S
F
| < §% 17.24 CFSO—Q—{— 17.38 =




(30 m.). The reaction was stirred at roomtenperature
overni ght and then taken up in copious water. The
weaquesmseses ol ut i on was - adj usted to pH = 2.0 wi t RCTNS2005/005815

HCl¢apuidhl” okt Fadics h ethlyl acqtai@udfhe R
conbiked | VI=YR~SRVY dr e _vwashed With waler
f ol | owed i ) ven? was renmoved und%q:

reduqﬁ
in ano

‘ g res| eldis ed
zegurs g e resulfhg. fesydyeld s
sodi um bj car bonat €| nts werle renoyed under

reduced pressure ai‘: the rje Cdue trifjurated \NIIII’]

di et hyl et A col | gct by fijl trati on and

dryi Ag!® sjp It 152611 @:} Qbtiatthed ae
vvhlte powder (500Mz) ( 6 1.34-7.18 (u/6f)
; 6.95 (T, =65 Hz)7 5. 05 (s, Lr-l), 3 88—(m—1H

2.47 (d, 2H, J85Hz) 2.28 (s, 3H): 1.72 (d, 3H,
J=2638 HzExarypleAS! ( pos.) me 309 1 (M+ H:; 331.0 (M

0.
[03§d\laovm n)g]l“é Sﬁfﬁé él]iu%Yeé ﬂtﬁ@ﬁ%%réféom%ﬁ -iné“'ﬁ Mqﬂé)fl 2-(4-
it . ml.ea WO
R S sl B0 BB L PR G i
Compounds R Conpounds R Skb&fe184.1 14.4 M -O F -0t
14.2 14.5 14.3 Et 14.6 - 6.15 Exanple 15 [0341] This
exarrpl eOillustrates the preparation of o
(3S ) 4- (2- Met hyl beH|zyI oxy) - phenyl]-hex-4-ynoic \
acScherre 151 O\HQ/LQO OH CEr—o0© 12 15.1@/%

FsC o) F\C O

18.1

[0351] 4,5-dimethyl-2-(4-trifluoromethyl-phenyl)-oxazole-3-oxide (18.1). A

100 mL pear-shaped flask was charged with butane-2,3-dione monooxime (2.1 g, 20.4
mmol), 4-(trifluoromethyl)benzaldehyde (3.0 mL, 22.4 mmol), and acetic acid (20 mL).
The mixture was cooled to 0° C. A solution of 4N HCl in dioxane (7.0 mL, 28.0 mmol) was
added dropwise to the reaction and the resultant mixture was stirred at 0° C for 20 minutes.
Diethyl ether (30 mL) was added to the reaction and the mixture was allowed to warm to
room temperature overnight. The solvent was removed under reduced pressure and the
resulting residue was taken up in water (300 mL). Conc. NH4OH,q) was added to adjust the
pH to 9.0. The mixture was extracted with ethyl acetate (2 x 75 mL), and the combined
organic layers were washed with water (100 mL), followed by saturated brine (100 mL).
The organic layer was dried (Na;SO4) and the solvent removed under reduced pressure.

The resulting residue was purified via radial chromatography (3% MeOH in DCM) to yield
1.8 g (35%) of 4,5-dimethyl-2-(4-trifluoromethyl-phenyl)-oxazole-3-oxide as a white solid.
LC/MSD m/e: 258.1 (M+H); 'H NMR (400 MHz) (Acetone-ds) 8 8.68 (d, 2H, J=8.0 Hz),
7.89 (d, 2H, J=8.0 Hz), 2.45 (s, 3H), 2.16 (s, 3H). '
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[0342]

(+/-)-[4-(4- Met hoxy- benzyl oxy) - phenyl ] - hex-4-ynoi c
weaeiah/stdsyl ester (15.1). A 100 nL RB fl ask WRET/US2005/005815

charged with conpound 12S¢Bew0@18.2 9. 25 nmol ), 1-(3-

di met hyl am nopr gpyl ) - 3- et hyl car bodi i m de hydrochl ri de

(2.67 g, 13. 9011&1:) 4-di met hyl am nopyri di ne (é cl

9.25 mmol ) and hl or onet hane (30 nmL), the m

\

was stir, 0 a solution. After 15 min yIN
al cohol sol gte, 1.00 nL) was added. 2 h, the
reacti®n Was quenched wi t h aqueous Na sat., 100

nm.). The Iaye{%s11 separated, and the organic L§¥er
was washed wi aqueous NaHCO3 (2 X 100 nL), dri

over MgSO4 and concentrated to a white powder (3.19 g,
98% which was used without further purification. -60

[0358) 2005/ $eblEsampdyl-53ned3I-3adstdluoByhethyl-pBerylporzole (18.2).
0]
Phszbortty pobISRRR 72 B2 AR wiged cinaise apiovenndid

100ehD\eaesiaped {14k cZﬁlrged Festher8.1.61.8 g 00 thngol) Sndniliﬁhlbrdm&hane
taken up 1 n glacial acetic acid (100,nL) in_a 250
(20pad-)- Fhegraction wvas etluied pode o sansatmesahiste 1o 30 eripyis %irthen

cookit}o syt le, M 1L ATRY s INERE wIFMRRT, RISD T Sing the
coniijied adueowdbydrs oere ek emﬁa;dtﬁﬂwwﬁlﬂJCNI (Bl XHG]I@BD}) TKleZﬁﬁnbined

L) d sat
oreiih IR PRReH YEh BT P DS Qpr THESoHAR ppsg@oved under
redﬁ%%es%uﬁ%ﬁﬂ&%%ﬁn%f&iﬂu@ SQvels é}ﬂﬁﬁe&wa r&tﬁaﬁclﬂ&ﬁh&) ngI_JhY (15%

cesi um car bonat e

dlefhmgetwgpélnsar@ﬁ) twafseld aé@n@dlﬁ%) 80 4@hfom®mgthelr 5|1rlg¢chyl -2- (4-

it Ghed PR ShELE PR R B HSEDE: 24 B 4B o
(40011\)1'_}&(@)@19)‘”@8 mg@p rcg@ﬁce@ ﬂi@ye s &m I & J=8@sihed4 \5'9@5}1 5), 2.48
Na sat. 3 X 100 n),

(2His).ed over I\/gSO4 and concentrat ed to a white povvder
(2.41 g, 79%. Scheme 153, 0 O ,GEt CHO O 15.

N e b0k

18.2 18.3

[0353] 3-{4-|5-Methyl-2-(4-trifluoromethyl-phenyl)-oxazol-4-ylmethoxy]-
phenyl}-hex-4-ynoic acid ethyl ester (18.3). Cesium carbonate (0.51 g, 1.57 mmol) was
added to a solution of 18.2 (216 mg, 0.79 mmol) and phenol 16 (220 mg, 0.79 mmol) in
DMF (8 mL). The reaction was stirred at room temperature overnight and then taken up in
water (500 mL). The solution was adjusted to pH = 4.0 with 1N HCl(aq) and extracted with
ethyl acetate (2 x 25 mL). The combined organics were washed with water, followed by
brine. The solvent was removed under reduced pressure and the resulting residue was
purified via radial chromatography (20% diethyl ether in hexanes) to yield 304 mg (82%) of
3-{4-[5-Methyl-2-(4-trifluoromethyl-phenyl)-oxazol-4-ylmethoxy]-phenyl}-hex-4-ynoic
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[ 0344]

(38) 3 [4-(2- Met hyl - benzyl oxy) - phenyl ] - hex-4-ynoi c

Ve L } . Compound 15.2 was di ssol ved in a RCXWUS2®@S/005815
L ’&dré h;’,érli ‘ i a2 DAV S DGR AA00 Mmz)mcnaigaes 6 (2H, d,

b K FE DN 0 LB 44 B o Db g et SRR 29 MLy
2. 7@%21@1%; phaser )¢, sgsqs )a1 @B 65151' i 9&‘@0/%9)

sem - pf'eparat i vé X 25.0°cm, eluting
isocratically with hexaneﬁchsggrwg_anol (92:8) at a flow
rate 20 nL/mn. Each injection contained 50 ng of

ester 15 (1 nlL). The sorbance at 220 nm was used for //

detecti on/ Both antfoners were collected. /After 38
i nj ect iavré, Pl rat@d enanti oners \Am%%p 5 0
gi i ol i ds- tical chiral T'r al te

A colum, 0.4 cm X 2308 cm 8% opanol / hexane, OH
Fs m n) i ndi cated both -61 WO 20051086661

PCT/ US20994005815 conpounds were optically pur e18The

enantioners were referred to as A (retention tinme =

11 5 mn) and B (retentlon time = 15.6 mn) [0345] A

| ask _was arged with enantiomer A ( ,
[03ét1hano| 18- [ﬁﬁ‘ﬁle@afw (imruﬂeprqwhmyhelyﬁhowl-gryw@wxyl-
I tdrql

D R L s s PSRBT B0 e 063
mnﬁﬂhy}l etlzemet €t mLj. 10k mytionT\lvm s@mgd rai wonaiessratweroyernight and then

washed with s ted bri i nef er.
kg S SIP S ST L S Sav g PRo aBred PG £Y Wi HClay
an@éé@fae{eh)wmﬁahﬁldcatu&t(z (135 QLNOThd\@smbTBREEorgRAiR 1@yeds Whre washed

sol uti on, and ogtl cal rotation was neasured. This

wﬂb rveateni Eiemveddy baissi dheeolvent (e remenddindgr reducadaviesstire and the

N N R AT .

0. l% 35’0(—1() to ikld 151)=r8g @%&df cofhp&ﬁnd 118 aﬂdt‘lglady LCZJ‘MSTJZ )n/e 444 0
gt Hf ﬁd&@% MHib(a@ﬁHon@l-@ 3.2 038 1 n(ns 7. @M)ZH 2408 @§{Z) 7.38 (2H,

m) 793 A0, 56 G o Fp e R, B0%2 5 (ST, PRL g )

Exa6yiPe ESam@BAIY This exanpl e |Ilustrat es t he
[03g%ﬁpar a g?mglfggi%ﬁéq g ﬁroex %%rr]%n%the rggléh%g%escnbed in

Example 18.
Vi
g ;
o T
Cl
19
[0356] 3-{4-[5-Methyl-2-(4-chloro-phenyl)-oxazol-4-ylmethoxy]-phenyl}-hex-4-

ynoic acid (19). LC/MSD m/e: 410.0 (M+H). 'H-NMR (400 MHz) (acetone-ds) & 8.02
(2H, m), 7.49 (2H, m), 7.35 (2H, m), 7.01 (2H, m), 5.04 (2H, s), 4.09 (1H, m), 2.77 (2H,
m), 2.48 (3H, s), 1.86 (3H, s).
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[ 0348] 3-(4-Hydroxy-phenyl)-hex-4-ynoic acid ethyl

ester (16). Phenol 1.2 (1.2 g, 4 mol) was dissol ved
WOnRo( ﬁfmnne (3 rrL) and ethanol (1 nlL). The m RCW/US2008505815

heatgd™ mple267--16h and then concentrated to an oil

whi ch was purified by colum chromat ography (el ution

wth 1-3% MeOH in dichl oronethane). Phghol 16 (0.88 g,

9199 was obtai ned as an |I
NMVR( 500MHz) ( acet one- d6)o ,
J=9.5 Hz); 6.78 ( ; & (m 2H); 3.98
(m 1H); 2.68-2.5 178(d 3H OH=2.5 Hz);
1.75 (t, 3H, J=7 ). I\/BESI (pos.) nle: 233.1 (M+

H; 255.1 (M+ Na). 6.17 Exanple 17 [0349] The
fol | owi ng conmpounds were prepared2By met hods similar

e e G N R e

ynéie fﬂ@ﬂlgg’l@ ). RLCAVIBDUAH: f@o ;qu) 1‘}@513«111140041\4142\) (@Mﬁ 8\7.96 (2H,
17. 2 17.15 /+ Br \-O--0+ 17. FO
m)] 7.34 & m), 6170, Q8L, 1), 540% (2H, s).A. Q.97(]/Hs n:)72§@ (PH, m)JZ 4b(3|H 8), 1.85
GPZ) B 17.5 17.18 17.32 / \ BnO 17.6 17.19 17.33

Vi
ol
OH

21
[0358] 3-{4-[5-Methyl-2-(4-methoxy-phenyl)-oxazol-4-ylmethoxy]|-phenyl}-hex-
4-ynoic acid (21). LC/MSD m/e: 406.1 (M+H). 'H NMR (400 MHz) (acetone-d) & 7.89
(2H, d, J=9.0 Hz) 7.30 (2H, m), 7.09 (2H, d, J=9.0 Hz), 7.00 (2H, m), 4.97 (3H, s), 3.90
(1H, m), 3.84 (3H, s), 2.44 (3H, s), 1.79 (3H, s).
6.22 Example 22

Y4
Na Q N O/@QO

22

6.21 Example 21

MeO

[0359] 3-{4-[5-Methyl-2-(3-cyano-phenyl)-oxazol-4-ylmethoxy]-phenyl}-hex-4-
ynoic acid (22). LC/MSD m/e: 401.2 (M+H). 'H NMR (400 MHz) (acetone-ds) 5 8.33
(2H, m), 7.91 (1H, m), 7.79 (1H, m), 7.38 (2H, m), 7.08 (2H, m), 5.06 (2H, s), 4.06 (1H,
m), 2.70 (2H, m), 2.51 (3H, s), 1.81 (3H, s).
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BhO Ph 17.7 17.20 17.34 F3CO 17.8 17.21 - 17.35
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OH NH;
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o) o)
23.2

[0361] 3-[4-(2-Methyl-benzyloxy)-phenyl]-hex-4-ynoic acid amide (23.2).
Carbonyl diimidazole (0.46 g, 2.84 mmol) was added to a solution of 3-[4-(2-Methyl-
benzyloxy)-phenyl]-hex-4-ynoic acid (See Example 13) (0.73 g, 2.37 mmol) in anhydrous

THF (10 mL). The mixture was stirred at room temperature for 2 hours. Concentrated
NH;OH (10 mL) was then added to the mixture, and the reaction was stirred at room
temperature overnight. The reaction mixture was poured into water (300 mL) and the
solution was adjusted to pH = 7 with conc. HCI. The aqueous layer was then extracted with
3 x 25 mL ethyl acetate. The combined organic layers were washed with water, followed
by brine. The organic layer was then dried (Na;SO4) and concentrated under redﬁced
pressure to yield 0.48 g (70%) of 3-[4-(2-Methyl-benzyloxy)-phenyl]-hex-4-ynoic acid
amide (23.2) as a light yellow solid. LC/MSD m/e: 308.4 (M+H)

Scheme 23.2
0]
N, CN
X T X
0 O
23.2 23.3
[0362] 3-[4-(2-Methyl-benzyloxy)-phenyl]-hex-4-ynenitrile (23.3). An oven-

dried 50 mL round-bottomed flask was charged with DMF (8 mL) and a stir bar. The
solution was cooled to 0 °C in an ice bath. Thionyl chloride (160 pL, 1.0 mmol) was added

slowly via syringe. The mixture was stirred at 0 °C for an additional 45 minutes. Nitrile

-68 -



18.1 [ 0351]
4, 5-di net hyl - 2- (4 trifluoronethyl-phenyl)-oxazol e- 3- ox

ngvodas(mam ,, 100 nL pear-shaped flask was chargseos/00581s
“231 0 g,m @MW@%%@MM@ pxtaregs azolution mbME (2 mL). The

h d I
A TIPS Y PSR BAR b AT b o
telﬁpenAuBe) budrhipht.oThelfeatiidn mixtohieaxadpartitioned BitwediBide wild ahd ethyl

ded drop mnse to the reactlon and the resul t ant
ackiaigy Urhe AMEOWH Ry ot Sxtasted £ aAdiignatiimes euth 2y gyl acetate.

Sa8lrhel I\faﬁb@l—%vam %ggﬁfjtottﬂe 5 0{1§1%.gé11 44 tﬁé]g]auteggs layer was extracted

m xture was al to warm m t enper
a third timeyiith ethyb asatdte.cihe varsbinedrorgadicimeer weredushed with saturated

NGRS e et sttt LMt FroidE e purifed via
ra&lﬁpchr&lﬂalogra?}hg él §%%tﬁ§11 éééﬂ&t@ iNBSxaR¥d) h@GleRILOY hb (%O@’&f 3-[4-(2-

acetate , and the conbi ned” organicC
Mmybb@mheid)-nhcﬂyllnbew# -yad80iled23.3) SHI NMIRA(409 MEY aedtent-ds) 5

7 9T o BHASRLS U a0 L DR, 2.0

(3HesKN BBNGHT §si due was purified via radial
ﬁronatography (3% MeOH in DCM to yield 1.8 g (35%
Scheme 23.4

4 5-di met hyl -2- (4-trifluoronethyl-phenyl)-oxazol e- 3-

ide as a white solid, LC/MSD mle: 258.1 (MtH); 1H! %%N
(400 MHz) (Acetone-d6) S 8.68 (d, 2H, J=8.0 Hz),
(d, 2H, J8.0 Hz), 2.45 (s, 3H), 2.16 (s, 3H).

005815~ Scheng; 18. 2 o
. 352]
-2-(4-trif|uth9|-p enyl)-o
Phosphor ous oxychl ot (0.72 m., 7.8

nmol ) was added dropwi se to an oven- dr| ed 100 niL
pear - shaped fl1%&%% charged with 18.1 (1.8 g, 7.00 #hwl)
and di chl oronethane (20 nlL). The reaction was
refl uxed under nitrogen atnosphere for 30 m nutes and
[0363dn cod-&4[4-R- Mx{thylt—bsemyhay)*phenyThpelrtehynylMMrazole (23). To

t t 25Q d_th ined .
a%}’é’&?ﬁ%&b@ 05 D an ERE RS s a@%@\b{ogi?%n pgide (35 mg,
0. %mondeﬁ% cm5m9 Mm@ 0S4 mue)e m%@@ﬁowag stirred at 110°

brine and dried (Na2SO4). Thé sol vent’ was renpved
C fpadérhourse dla@er@acﬁm@gwﬂ@e afra@l pomred irge 60 mlngf watei shdeextrmsted with

et}BILf % éé‘(tg %égﬁtr{éﬁ i L dcg:oglril% /? S slvége concenPrX ed unger reduce
pre‘bs@thl m{dmﬁe&émltrr@-rﬁﬁﬂﬁw{was?pdﬁﬁed via HPLC to yield 5 mg (3%) of 5-{2-[4-(2-
Methyl-benzyloxy)-phenyl]-pent-3-ynyl} -1 H-tetrazole (23) as a film. LC/MSD m/e: 333.1
(M+H). "M NMR (400 MHz) (acetone-dg) & 7.45 (1H, m), 7.34 (2H, m), 7.25 (3H, m), 7.00
(2H, m), 5.11 (2H, s), 4.17 (1H, m), 3.37 (2H, d, /=7 Hz), 2.39 (3H, s), 1.79 (3H, s).

6.24 Example 24
[0364] The following example illustrates the synthesis of 3-[4-(4-Methoxy-

benzyloxy)-phenyl]-hex-4-ynoic acid thiazol-2-ylamide.
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trifluoronethyl-phenyl)-oxazole as a white solid.

LG MSD in/e: 276.0 (MrH); 1H NVMR (400 MHz) (CDC13) 6
we.206/08&@dd1 d, J=8.0 Hz), 7.73 (2H. d, J=8.0 HzPCTAISHHS/005815

(2H, s), 2.48 (2H s). Stcheme2813 0 C ~~+ 00 0 ~

-0 F3C1 / \ ~N OE. HO F3C / 18.2 16 18.3 [OS%@]

3-{4-[5-Methyl -2-(4-trifluoronethyl-phenyl)-ox zoLL:Ty

| met hoxy] - phenyl ¥~ hex- 4-ynoi ¢ acid ethyl est

(18.3). Cesi bonate (0.51 g, 1.57

added to a Qf 18—2*(216 ny, O.

\
phepey : 9 nmol ) DV .
re o s stirred at roomte at e overni ght and
WEOE aken up in water (50fe8 he sol uti on was

adjusted to pH=4.0 wth 1IN HCl(aq) and extracted
2 ethyl acetate (2 x 25 nL). The conbi ne# or gani cs
mere washed with water, followed by brine. The
sol vent was renoved under reduced pressure and the
[03653ul t i NB-[4e68-Methyashendyldxly)-plenylphediyaloic ac1d th1a_zol-2-ylam1de

chr omat ogr aph 20% di et hyl ether 1 n hexanes 2
28 Hgar(sggl%d atged Wlth a stir bar, compound 1 (50 mg, O 154 mmol),

ISR f
cal[é)%/l daZ(ilé fzst lﬁg b ll'?i %{g:ﬁ(gyé(ﬂé ?ﬁv\%@zf g%%)? gglé ng)lcfhré’ baBtdhuxed for
1 K@t/ auszemmosewe (16 mg, 0-14% ganolf MesHhen'addddVR Hed®8ction was

retl‘l;/l_lz dég%& 3375 3’3’“{ cﬁsjlk_zlateygargée)%gged 1’Eh eghyé%cétgg Tgxf organic layer
wal -cdficdndtedthd thezrezaltlﬁg 'r'bsml@e’w% p‘hﬁﬁ@@ 'V'la H]\?LC-lto ?Qlc{ B Uam%\l(?.%) of

Schene

3- [@)3{4|-Mm1‘@ey bpwl&ﬁg@emgl] :he)i-g-yr{o@mc} thlazol 2~ ylamlde (24) as a film. 'H

Nﬁﬁ,ﬁg@ﬁg}%‘?@ '?3@&55 6&"‘?;@%@%}85%) X853 55 0¥, 5), 3.82

(3}%@'}{2195\0@% Asderh PH%?_SO' ution of 18.3 (304 ng, 0.65

in ethanol The reaction was stirred at
r oo liﬂnﬂxanumgiéovernlght and then taken up in

088 01, gl R b LR A bRl
demﬁbaﬁreE(;&nplem mL). The conbined organic | ayers were

washed
TABLE 9
0 0

-HAR

N
H
A _— A

MeO MeO

12

Compound HAR
25.1 Tetrazole-5-yl

25.2 pyrimidin-2-yl1
25.3 Pyridin-2-yl

6.26 Example 26
[0367] The following example illustrates the preparation of 3-[4-(5-Methyl-2-

phenyl-2 H-[1,2,3]triazol-4-ylmethoxy)-phenyl]-hex-4-ynoic acid (26).
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with water, followed by brine. The solvent was renoved
under reduced pressure and the resulting residue was

wouoisfosed1vi a radi al chromat ogr aphy (40% et hyl paTaISa108/005815
in Hexanes + 0.1% AcCH) to yield 150 ng (52% of

conpound 18 as a gl ass. ngﬂ/BD : 444.0 (MrH); 1H

NVR (400 I\/Hz) (acetone) 8 m, 7.89 (2H, d,

J=8.0 Hz 7.38 (2H, , 7.03 (2H m, 5.06 (2H, s), 0
n) 2.70 (2H , 2.52 (3H, s), 1.81 (3H,

I @npl e \03 anpl es 19-22 were OFEt
d usi n9+m’:‘ | ar to-those descrl bed | “

3. 0 \N O | CI e 19— [0356] N
5- Methyl - 2- (4- chI oro phenyl ) - o =§- ¥ meOhoXxy]
phenyl} hex-4- ynoic acid (19). LC I n/jg=\410. 0

Hk "H NWVR (400 1(acetone de6) 6 8 02 ( H, ,
&(ZH m, 7.35 ( m, 7.01 (2H, m, 5.04 (2FA

[036)8] 4.09 %mh(S-Me,th)arﬂfihélinLZHJ[ﬁ 2 3]?tr|4180(-43-'y|lm8t)10x51)—§ﬁ5eny1]-hex-4-
yngm a@.qf etMi ?sggl\é\%(ﬁz %Oséecs)lgu?n(s c6a::l'rbc|)3nat/ (U %% (r)lg)gs,/o%%slgr]h%l)%vg a(dded toa

I _A-
gy 000 5 (B AP ) SRLBER LA Ko
ter(lpﬁfdﬂ)ne foH5 Mu(%,()ﬁldM-E)ﬂo@@ﬁ@th—S-&ne’lh}g@ piRidyl-2 By [1,273 |84hzole

] é e 2% Hugprg a% aﬂe}ec{%’lqle rgjtcztl he%@g' 10 3 &@nﬂ fmred overnight.

Th@f@dmbﬁ’ ndtuke Fad then poutel ifdd co Qs %ter[ ORI, was added to adjust
5 Met hyl - 2- (4- rrethoxy phenyl ) - oxazol “FN et h OoXy

the] P 91 Thig @ﬂueaus RIS Va8 ek draqted yvith @tbymtm eThejoganic layer was
the%%e@ned Wh%el(, f'&?owl\édzx)nﬂg BERL OPge org?inlc layer was dried (Na;SO4) and
concentrated. The resulting residue was purified via radial chromatography (20% ethyl
acetate in hexanes) to yield 60 mg (66%) of 3-[4-(5-Methyl-2-phenyl-2 H-[1,2,3]triazol-4-
ylmethoxy)-phenyl]-hex-4-ynoic acid ethyl ester (26.2). LC/MSD m/e: 404.2 (M+H).

Scheme 26.2
O 0
OEt OH
N T N
\N/ \N/
26.2
[0369] 3-[4-(5-Methyl-2-phenyl-2H-[1,2,3]triazol-4-ylmethoxy)-phenyl}-hex-4-

ynoic acid (26). 2N KOH(aq) (1 mL) was added to a solution of 26.2 (68 mg, 0.17 mmol)
in EtOH (2 mL). The reaction was stirred at room temperature overnight and then poured
into water. The aqueous mixture was acidified to pH = 2 with 1N HCl(aq), and then
extracted with ethyl acetate. The organic layer was washed with water, followed by brine.
The organic layer was then concentrated under reduced pressure and the resulting residue
was purified via radial chromatography (20% ethyl acetate in hexanes) to yield 60.3 mg
(95%) of compound 26 as a colorless oil. LC/MSD m/e: 374.0 (M-H); 'H NMR (400
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(2H, d, J=9.0 Hz) 7.30 (2H, n), 7.09 (2H d, J=9.0

Hz), 7.00 (2H, n), 497(3H s), 3.90 (1H ), 3.84
) ()361]5"/0@ 612. 44 (3H, is 1.79 (3H, s). 6.22 Exarpras2®s5005815
V) calbdiihbi g - O& DA dBR.0 Hz), 756(2H t, J=8.0 Hz), 7.40 (3H, t, J=8.0 Hz),

703 fBtA R 3 JR T ARG R ) B e 2 S T80 G )

ke 2

(Mo | Hy 1d#90 MHz) (acetone dé) 6 8.33 (2H, m,
7.91 Zl, 9 (1H m, 7.38 (2H, m, 7.08 (2H
[0379], 5. 06The bbmpc)unds 19 the(folletvingrtpble vePOpyeRhied mping Medliods similar

to et iskisdingssele Thacol The 1ol lowi ng exampl e

illustrates the synthesi s TABBE{1® [ 4- (2- Met hyl -

benzyl oxy) - phenyl] -pent-3 -ynyl } -1 Htetrazole.
Schene 23.1 0 OH NH2 23.1 23.2% 0361]

3-[ 4- (2- Met hyl -

benzyloxy) phenyl ]

B

ynoi ¢ aci d

am de (23.2). Carbonyl diimdazo|e 6 g, 2.84
mol ) was added to a sol uti 4- (2- Met hyl -
benzyl oxy) - phenyl | - hex-4-yn e Exanple 13)
(0.73 g, 2.37 mmol) HARanHydr THE (10 nl). The

m xture was stir

red at

roomtenperature for 2 hours.

Concentrated NHACOH (10 nl) was then added to the

m xture, and thsg

Ceapbund
ni g ht The

was stEL&Rd at rg

t enper ature overp
into water (300
pH = 7 with cond.
extracted with

L) 22dd t
HCl . Th

3 X 25 nL

h S
@ éau
et hyl

organi c |l ayers
bri ne.
concentrated und

ler eapashed
The organic | ayer \

er reduced

h
g INTER
( les to yie

(70% of 3-[4-(
acid amde (23.

—vE bl;l)gl =D

2) asTa |

om
was pour ed
djusted to
S then

e conbi ned
owed by
25M4) and
ld 0.48 ¢
hex-4-ynoi c
LC/ MsD

ETIZW OX Y =pNenyT [ -
|$Ef§gﬂﬁ‘i§$Lsslld

me: 308.4 (MtH)| Schenme 23

6.28 Example 28

[0371] The following example illustrates the preparation of 3-[4-(2-Methyl-
benzylsulfanyl)-phenyl]|-hex-4-ynoic acid (28).

Scheme 28.1
O
0
jo 12
S
. @”

[0372] 4-(2-Methyl-benzylsulfanyl)-benzaldehyde (28.1). 4-fluoro-benzaldehyde
(1.16 g, 9.32 mmol) was added dropwise over 2 minutes to a solution of o-tolyl-
methanethiol (1.35 g, 9.79 mmol) and Cesium carbonate (3.19 g, 9.79 mmol) in DMF (20
mL). The solution was stirred at 40 °C overnight and then poured into copious water. The
pH of the solution was adjusted to 4 with 1N HCl(,q), and the aqueous solution was

extracted with ethyl acetate (2 x 35 mL). The combined organic layers were washed with
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23.2 23.3 [0362]
3-[4-(2-Met hyl - benzyl oxy) - phenyl ] - hex-4-ynenitrile
wO028588666An oven- dried 50 nlL round-bottoned fPashSHms/005815

wateh Soltpattchby fr W%@Cfm}blnaﬁ drganiy llayerb awere thae drisd(NaS60n) and the

ool an i ce.bath on
sol BRI Bl 6?55<Ywﬂsrp§élﬁe$ﬁ@ radial
chrammngraphyﬁs S éthﬁeadetate i hexdrek) yiaddi 19 %?ﬂ% 2-Methyl-
mnutes, Ntrile -68 WO 2005/ 086661 PCT/ /005815

benzglsqlfanykhbm@lde@y@e #81): $L/ MY /a2 43 @ddEdb t he
m xture as a solution in ). The reaction was
stirred at 0 C for an hougk—ﬂ:%%-z-gogs then allowed to
gradually warmto @oom tenperature overnight. The O
reaction m xturg was partitioned between i cewater %F

et hyl | acet at he aqueous | gyer

ps extr d
addi 25 wi th 25 ni et hyl ,N R e

s then added to the aqueq ayer and the
aqueods | ayer was extracted a thirdtinme with ethyl
acetate. The conbined organic | ayers were washed with
saturated NaR®d3 and concentrated under redfs2d
pressure. The resulting residue was purified via

[0373Hdi al cR2ePianethyhpHyg- (Qilﬁ@ﬂlgi byhzydadtantyt)-bhenzhbdarep$),3]dioxane-

oxfionl 8o By el o mans pdderdo ppghupn of pldebyde

28. NWléﬁWem 12(1 ﬁﬁ?b@d‘ﬂre%ﬂxﬂﬁe whs $6nitAEl f0P5 mingd. (BElmixture was
oH, 5.13 (2H_s), 4.09 (1H

they Qciqledﬁg a s(@ll.gg)n qfé\ipldg)m s eRE0(Hg, 5508 mg@h)g?@mgt;ylzpthqm(w mL)
andgmi %%ﬂqﬁ%%ﬁ%faﬁgﬁ%% Eé )%(S%@Jﬂhnuteﬁ forml%g% a §Ohdn yTl}e SfH_d was

filteed, afmécb“(lﬂﬁdlethybethar afd thieh @0spRhd@BindD CROA 0rEL). Ob-Fdluenesulfonic
was, added sodi um azi de (35

s g P e o o e e o s
sonm{%d%ﬁjup ElAP RS saibdidtved ¢ @{é\og'écpundgbf‘e‘aﬁlcé]faplja%es and Bl% resulting
e nm. o an

reaction mxture was pour Into wat er
residnd¢ wactaenwiptin dleehﬁ)dthea aed pteitipRekb@%eet WateThrd ethyl acetate. The

d I d
SR IR &Y LA 7 SR e SO Sy L0 ST organic
laydiherd Wa el Witk V\fﬁﬂar(égf yfaz‘{?@i)zaﬂcf‘c&l@emrated in vacuo to yield 1.05 g

Met hgl - benzyl ox en pent - 3- }-1Htetrazol €

(5492 o é@atnﬁthﬂrﬁy[)&@ leenzs‘:sslfanyl)( ekl ider] (VR {ca00c-4.6-
lel%%_!é% 2&?& %ﬁpglgw Ot resu?tng e'llor\g oil was use(d chor{?t 'lel’Zhel purification.

LC/MSD m/e: 391.1 (M+Na).

Scheme 28.3
0 SRR (I
28.2
[0374] 2,2-Dimethyl-5-{1-[4-(2-methyl-benzylsulfanyl)-phenyl]-but-2-ynyl}-

[1,3]dioxane-4 ,6-dione (28.3). An oven-dried 100 mL pear-shaped flask, fitted with an

oven-dried stir bar, was charged with a 0.5 M solution of 1-propynyl magnesium bromide in
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(2H, m, 5.11 (2H, s), 4.17 (1H, ™, 3.37 (2H d, J=7
Hz), 2. 39 (3H s) 1.79 (3H, s). 6.24 Exanple 24
g exanple illustrates the BgMUSE®ES05815

w TH%MZ%S pﬂf-"(m’r(/éﬁ“m@iyia ‘@anulp| dhp polpkienyyas.-chelgd 20 $hei and then a

sol R0 QAR K1 Bt S T Ay D RSO R e over 3 minutes

via Nﬁtﬁilﬂé _Thre MaBtiod a2 4tirréDRABB]C for 5 minutes and then stirred at room
3-[4- (4- Met hoxy- benzyl oxy) - phenyl ] - hex-4-ynoi c acid

tempRaiye rforzl §Ihé’ﬁfsd elhe(ipagtionmigiige Wk pputedingsrtuygied NH4Cliq) and
extf%%ﬁ%&?gl H;ac%t Id*ﬂn?n &g atg%?&@%%ggz lgfgeré a%gér&ashgfl;véglnv&ater,
folloiiEd b3 brlin): Tﬁbe:ombxrtadrc&gavms layefsl wiore drikd (Na,BEdatid camaentrated in

vackfe oSt (adus Por PUGERH T3 rodg) SHaReoErony L piiy] acetate in
hex\ﬁﬁéﬁ ol ARG BB f&?}s@ﬁm‘éﬁ&hfr@ﬁﬂiﬂt eﬁg,gaéét&e and ﬁe>9{n9§%' Held 162 mg

 ayér was concentrated and sul ting residue ‘was
(15pa) roif 2j2eldimic tayHBL{Q - [a(2yinethyl- hzelizytaylﬁaﬁyl)-phényl] -but-2-ynyl}-

-] 4- (4 hoxysJegnzy - phe -ynoic acid
Uﬁﬂ#&?&ﬁ%ﬁfﬁaﬁh@ﬁ( %@@3 ﬁP ‘@?11]@&% AVR (400 M)

(acetone-d6) 8 7.39 (4H, Sdnenfe3d.4(1H, s), 6.95 (3H,

m, 5.03 (2H, s), 3.82 (3H sS), 2.95 (2H, m, 1.79

(3H, s). 6.25 |Exanpl e 25 [0366] The conpounds in the

fol | owi ng tablle were prepared using the method il
described in le 24. TABLE 9 0 0 OH N HAR H Q

0 MeOj: d HAR OH
s o o)< @As
28.3 28
[0375] 3-[4-(2-Methyl-benzylsulfanyl)-phenyl]-hex-4-ynoic acid (28). A solution

0f 28.3 (20 mg, 0.05 mmol) in 5:1 pyridine:water (6 mL) was heated to 80° C for 72 hours.
The reaction was poured into 500 mL of water and the solution was acidified with 1N
HClag) (65 mL). The aqueous solution was extracted with ethyl acetate and the combined
organic layers were washed with water, followed by brine. The combined organic layers
were then dried (Na;SO4) and concentrated in vacuo. The resultant residue was then
purified via radial chromatography (30% ethyl acetate in hexanes) to yield 18 mg
(quantitative) 3-[4-(2-Methyl-benzylsulfanyl)-phenyl]-hex-4-ynoic acid (28). LC/MSD
m/e: 323.1 (M-H).

6.29 Example 29
[0376] The following example illustrates the preparation of 3-(4-o-
Tolylmethanesulfinyl-phenyl)-hex-4-ynoic acid.
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25.1 Tetrazole-5-yl 25.2 pyrimdin-2-yl 25.3
Pyridin-2-yl 6.26 Exanple 26 [0367] The foll ow ng
woexerspiseseil | | ust rates the preparation of PCT/US2005/005815
3-[4- (5- Met hyl - 2- phenyl -Sulieine 29.1
1,2,3]triazol -4-yl net hoxy) - phenyl ] - hex-4-ynoi ¢ acid
(26). -70 WO 2005/ 086661 PCT/ US2005/ 005815 Schene
26.1 0 O CEt 1~+NCLNI / \ HON N 14|
26.1 26.2

3+1[ 4- (5- ETH 2<phenyl -2H[1,2,3]triazol -4-yl¢

- phenyl | aci d—ethyt—®ester _I(26.2). S
on§te g 33 mmol ) was addo a> solu
Q 6 (60 nmg, 0.22 muol) in DVF (5 ni) 'he @i xture

was stirred at room tenperature for 5 mnutes, and
4- Chl or onet hyhg §- net hyl - 2- phenyl -2H-[ 1, 2, 3] tri azojggg
(55 nmg, 0.22 mmol) was added. The reaction was heated

60 C ' . i :
01,0 2B Pl IS R 56-
[1,3)diideain ¢-¢,6adipne (29. T hetlpddopen derbxidd {20 phL@O0b snihaly evas waded to a
0° € hahe e 2% Mt iosmimp Bk s o TR0 b nfiabinp Was simed a
80°Q §RNI LhbiRY SheBSoIEN foel%oﬁll\{él%ﬁ%)cur@ Req sﬁﬁ’&? ﬁﬂtl%f}foﬁﬁ The reaction

The resulting residue was purified via radi al
mixgure ovaa tpogredphio (2@ water hnd theaestlting solntidrewas egilifted to pH = 2 with

ield. 6 669 of }
6N %f(ff%@ ?%n?%ouéq%fﬁgwﬁ e)gr_ict;efl \ﬁﬂ]éﬂhly} g\czeg}te gnd sec-butanol. The
ﬁﬁ%ltchr 143Reble-doa¥erfraydii G/iclgil g %)e&tzezD hyl-5-[1-(4-
COHWZIG 2) g%]%%:/@NED ﬁ?%ee 4O4rag (M?II—D Séﬁgetr?g 26.2 0 6meté L
ephapesylignyl-phenyl)-but-2-ynyl]-[1,3]dioxane-4,6-dione (29 1). LC/MSD m/e:

383.0 (consistent with di-acid —H).

Scheme 29.1
Il Il o
O OH
§ oo ;
0 O
29.1 29
[0378] 3-(4-0-Tolylmethanesulfinyl-phenyl)-hex-4-ynoic acid (29). 29.1

(10.0 mg, 0.025 mmol) was hydrolyzed using the methods described in Example 28 to yield
3.0 mg (25%) of 3-(4-o-Tolylmethanesulfinyl-phenyl)-hex-4-ynoic acid (29). LC/MSD
m/e: 339.1 (M-H); "H NMR (400MHz) (acetone-ds) & 7.60 (2H, m), 7.49 (2H, m), 7.21 (2H,
m), 7.04 (2H, m), 5.63 (2H, s), 4.17 (1H, m), 2.81 (2H, m), 2.22 (3H, s), 1.88 (3H, s).
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NN 26.2 26 [0369]
3-[4-(5-Met hyl -2-phenyl -2H[ 1, 2, 3] triazol - 4-yl net hoxy)
\Vephsngaﬁihex’4-kvn0|c acid (26). 2N KOH(aq) ( kCwiLs208805815
addedlt'y ‘on of 26.2 (68 ny, 0.17 nmol) in
EtOH (2 nmL). The reaction was stirred at room
t enper.ature overni ght and then pgured into water. The
aqueous m xture was acidified to BH ~ 2 with IN
HCl(aq), and then extracted with etfpyl acetate. The
organi c | ayer was washed w 7 Toll owed by
brine. The organic hen concentrated under
reduced pressure a sulting residue was
purified via radi ak.ghr onatogr aphy (20% et hyl acetate
in hexanes) to yield 60.3 ng (95% of conmpound 26 as
a colorless oil. LMD me: 3g74.0 (MH); 1H NNR (400
- 71 WO 2005/ 086661 PCT/ US2005/ 005815 " "I~

[03991) |7n4% (L% gﬁfol{rl}ne %ﬁl@or;grl gﬁérbyéy ?g:g 4(}5{310 ic;éd éSUEIZW\?JS prepared
usifig métmaﬂlnsl)ar to4h6s d(esbnbm in ExaRpl¢ 291L0M812m4e4 3638, (M+H); 'H
VB e stankea & ST TR0 Bk 8pr B4 Bt . 9, 422

h bed Ex l e 26.
T e R e s ﬁ”ppic Q-

N \6.327. BExamtiple JIN 27.3 S NcN/ 6. 28 Exarrple 28

[03% g;]r a;l' Ihgnf o Ill%lglll %’}ex%&gﬁ@F il usLtJra esaltle preparatlon of 3-[2-Methyl-4-
(2-Rehgibsil forPy plerpl)@RU-4 A% -idy@32).C acid (28).

Scheme 31.1
OH Br
| ; b“@
[0381] 2-(2-methyl-benzyloxy)toluene (31.1). a-bromo-o-xylene (2.0 g, 10.81

mmol) was added to a solution of 2-methyl-phenol (1.06 g, 9.82 mmol) and cesium
carbonate (7.99 g, 24.55 mmol) in DMF (20 mL). The reaction was stirred at 80° C
overnight. The reaction mixture was acidified with 25 mL 1N HCl(aq) and poured into
copious water. The aqueous layer was extracted with ethyl acetate and the organic layer
was dried (Na;SO4) and concentrated in vacuo. The resulting residue was purified via radial
chromatography (20% ethyl acetate in hexanes) to yield 1.82 g (88%) of 2-(2-methyl-
benzyloxy)toluene (31.1). LC/MSD m/e: 213.2 (M+H).

Scheme 31.2

gy — gy

31.2
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Scheme 28.1 O Ol SI ~ SH+ \ ~ 28.1 [0372]

4- (2- Met hyl - benzyl sul fanyl ) - benzal dehyde (28.1).
e WO20051086684 benzal dehyde  (1.16 g, 9.32 mmol ) wapCaudems/005815
iosslrto s 2@ arétity lftitneylexy)-6-terosuitolmene (3.2)0-NIB$ ¢1.46 g, 8.23 mmol)

t-hapet hi.ol. ( e 7. | ),yand si um car.hopat
was(agE R Syfliod araith &30 p R Tondn g iR UG EBERIRD). e
readtohWRdtikd 406(0° Q@Y Rdrhiglb hn@ fitteicdQd rdtRoN LhctiniBide OMhe Wtrate was
water. The pH of the solution was adjusted to Wi th

conpeqtiAEId( iy uoarnd numidicd yiretdial sbraredtosrameas (158% fiieélgtl gther in
e GRS o F ARy SRR Lonasp

m/ePEIH. 28200R).005815 water, followed by brine. The
conbi ned organic |layers were then dried (Na2SO»4) and
the solvent renoved under reduced pressure. The
resul ting residue was purddjefifl Mif radial
chr omat ogr aphy (15% et hyl—arc?e'raré-i n hexanes) to yield
1.29 g (54% of 4-(2-Methyl - 0

benzyBrsu nyl ) - benzal dehyde (28.1). L | nme: 243.0
(MtH) . 9 p 28.22 006" rsjl:~00< 1 .1 28. 2

[ 0373] 0 o

2,2-Di net hyl -5- - met hyl - benzyl sul f anyl )|- benzyl @
e]-[1,3] dioxane-"4,6-dione (28.2). Pyrrolidine (0.4
m., 5.27 nmol) was added to a solution of al dehyde
28.1 in diethid2ether (20 nL) and the mixture was’l-3

Ccat . . . _
103897, 2 o P By G RUBT bR b HBRy 4 (I3 S solution
of riBaL (L] el hE26 (RAolr) THRIWhhaedded shibyiveist tama T8 @ selagion of 31.2

(1 s S el T (23 TH ErPERy WeLtesd etz Erigh 15 minutes and
ther$ BMAE (IS %E)W%édﬂ-)%dﬂ-ﬁngt Rad RIntRRE akf 9Blifute@&Adthe reaction was

(0.97g, 5 10 mol) was then added to the suspension
alloaved to Marm e pems fasrpevaisre. shei reattisg wastpdrtidonedrbetwWen ethyl acetate

andf\g%%lrﬁﬁr}{dgﬁggql{eggg fé?gr \kfja%dee{tra{c?e%ulc a?cgditri)cgr%? THleSwith Qt?lyf Qc%tate. The
combined organic layers were dried (INa;SOy4) and concentrated. The resulting residue was
purified via radial chromatography (5%bo ethyl acetate in hexanes0 to yield 269 mg (22%) of
2-Methyl-4-(2-methyl-benzyloxy)-benzaldehyde (31.3). LC/MSD m/e: 241.2 (M+H).

Scheme 31.4
@) 0
! ™
@Ao o
313 314
[0384] 4-[2-Methyl-4-(2-methyl-benzyloxy)-phenyl]-but-3-en-2-one (31.4). 2N

NaOH,gq) (0.6 mL) was added to a solution of 31.3 (100 mg, 0.42 mmol) in acetone (1 mL).
The reaction was stirred at room temperature overnight and then taken up in water. The
aqueous solution was acidified with 1N HCl,q) (1.5 mL) and extracted with ethyl acetate.
The organic extracts were washed with brine, dried (Na,SOs), and concentrated in vacuo.
The resultant residue was purified via radial chromatography (20% ethyl acetate in hexanes)

to yield 74 mg (63%) of 4-[2-Methyl-4-(2-methyl-benzyloxy)-phenyl]-but-3-en-2-one
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resi due was taken up in diethyl ether and partitioned
bet ween water and ethyl acetate. The aqueous | ayer
sos@séaoact ed 2 additional tines with ethyl aeerasen0s/005815

woa addi
“BrahELEMBDAg - SF R AVEH)) MR (0eMids(ecbtonet ) Wl 8% (1H, d,
180,67, 18 S i A S IS CH, 0606 12l 606 65 (W, 16 1,
2, 2-Di net hyl - 5-[ 4- ( 2- net R¥heR€BEY sul fanyl ) - benzyl i den
e]-[1, 3]di oxane-4, 6- dione (Z8.2) as a yellow oil The

®i1 was used wi thout further OH
SD mfe: 391.1 (M+Na). Schene 3

yl']

oven-dried 100 nL pear-shaped flask, fit ed.vvith an

oven-drigd,stir bar, was charged with a 0.5 Msolgqatﬁéon
of 1-pro§%y| magnesi um bromide in -73 WD 2005/ 088651
[038%FT/ USZO&%— ethyRd-(Aefetitylden gyé@)t-gﬂe bht-$léh-2-0l (31.5).
e

cannul a. sol ution was coo 0 'C, and then

NaBld} (Alirog bF1 2gnal) yas akled fo 2035Msmbuition of Ge{Hy ity MeOH (=65 mL,

024 Byl SARIED R DR o117 FROBMR Thynes

unceppdd! estildbs eAsl0tion QARRY. Athdireactioh vkadqlradlicel with@vater (1.5 mL) and
reaction m xture vvas%ﬁ)our ed into saturated NH4C aq% . )
partifipned detwege tvediengngd ik pthen c Breedicops dayen igh geigacted 2 times with

S NI EEAES D V0 RV Bl

vacantb yiekio®nhg §939d) ofiv-[2+Retiyl-4l(Reane tslHbehndoxyd bt | bas-3-en-2-ol
purified via radial chrqmatography (20% ethyl acetate

(313 LEONSRaF: 261 OviedFby FrIMR GO M (DM G-l fg4d (GH, m),

7.2%@{/,@%%?@1‘2?%%?96.*7%?1@,%&),%9)%1@, G0 83 1B H, 61 2%, ofH, m), 2.38

(3HLs), 2:3243Hes)hy 29@Hzmb).sul f anyl ) - phenyl ] - but - 2-ynyl } -
[1, 3] di oxane-4, 6-dione (28.3). LG MD in/e: 409.1
(MtH). Schene 28.4 O || € 28.3 28 [0375]
3-[4-(2-Met hyl -benzyl sul fanyl) - phenyl ] - hex-4-ynoi c
acid (28). A solution of 28.3 (20 ng, 0.05 mol) i
5:1 pyridine:water (6 nL) was heated to 80 C for

hours. CN on was poured into 500 nL OEt
and_th ution was—aetegi-fed with |
O O
31.5 31.6
[0386] 3-[2-Methyl-4-(2-methyl-benzyloxy )-phenyl]-hex-4-enoic acid ethyl ester

(31.6). Propionic acid (cat.) was added to a solution of 31.5 (69 mg, 0.24 mmol) in 1,1,1-
triethoxy-ethane (440 pL, 2.4 mmol). The reaction was stirred at 105° C overnight. The
solvent was removed under reduced pressure and the resulting residue was purified via
radial chromatography (5% ethyl acetate in hexanes) to yield 33 mg (39%) of 3-[2-Methyl-
4-(2-methyl-benzyloxy)-phenyl]-hex-4-enoic acid ethyl ester (31.6). LC/MSD m/e: 375.0
(M+Na).
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HCl(aq) (65 nlL). The aqueous sol ution was extracted

wWth ethyl acetate and the conbined organic |ayers
wories/osemined with water, followed by brine. TheCcT/US2005/005815

conmbi ned organic |ayers SghemeBRéh dried (Na2SO4) and

concentrated in vacyo. The resultant residue was then

purified via radialJchromatography (30% ethyl tate
i n hexanes) to y|e d 8 ng (quantitative)
3-[4-(2- Met hyl =k S anyl) - phenyl ] - hex OH
acid ([28). LG :7323.1 (MH). 6.29

prepa i on of 3 (4-o-
Tol yl nét hanesul fi nyl - phenyl ) - hex-4=ynoic acid. -74 WD
2005/ 086661 PCT/ US2005/ 005815 Scheme 29.1. OO C AO |
~sos%316)|283291 [0377] 31
2, 2- Di net I-5 1géotolylrrethanesulf|nyl phenyl ) -

[0387]>- yny| ?l Methyk-Gcarethyl-tenaylons)-phouyl)-hexyddensie acid (31) The

006990629 e Q50T B8P 0 B s s

desarﬂmaﬁdngmmne Yo yidlil 517adg a19%poﬂ3 f[mithfﬁl #L@ll—&xﬁaﬁh}tl%ﬁzyloxy)-
ed to room ure re or_1 ours
phepRE- s treiec Ao MMk BBV Geaonir Hh A aha2s o
f | frbadat
m),Gfil\‘El% r%?(s’%) mg (818! M, 1601 M@Smgcs BifbAadsy @ 4B A, &xt),\r/g %1?, s), 2.32

The aqueous I was extracted w
(3Hasktlaé9e(3bnd, £ Hay anol . The conbi ned organic Iayers

vverggmej“entr tegd to yield 10 ng (50% of
Eﬁ%ﬂﬂg}?—l (4-

[ossslt ol yl th@ﬂiﬂ@w dotouRIERYe)m A asiny MétHodk dindlAkOURRe
-4, 6-dione (29 LC/ MSD na/e: 383.0 (consistent

deswbadlauExampéﬁsil&)andS&herre 29.1 01l OOH SO0 029.1
29 [0378]

3- (4-o-Tol yl nmet hanesul fi n@@-&%ﬁyl ) - hex-4-ynoic acid
(29). 29.1 (10.0 ng, 0.025 Mol R, was hwdr ol yzed usi ng
the nethods described i n Exauple 28\tg é)ﬁld
o) Rs
R4
32
Compound R1 R2 R3 R4 RS

32.1 Me H Me H .__:___—'.._%
32.2 H Ph H H %

7
32.3 Me Me H H %

7
32.4 Ph H H H §

_7
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3.0 ng (25% of
3-(4-o0-Tol yl mret hanesul fi nyl - phenyl ) - hex-4-ynoi c acid
w0200s/08kd6i MSD  mie: 339.1 (MH); 1H NVR (400MHPLT/US2005/005815

' (aceBdtieksshplesE 607 2H, m), 7.49 (2H, n), 7.21 (2H,

038, "y 75 rRbuik St Aputis ol hdpgBuor’s A G-Metory.
ber%g@%gpﬁl[@%ggé%?@{h?ﬁﬁggﬂle%é&%ﬁl (36).30 Exanple 30 |1 O OH

3- (4- o- Tol yl net hanesul f ofghempddall ) - hex- 4- ynoi ¢ aci d
(30) was prepared using nethods simlar to thogg

demeoihedcopuexanpl e 29. L&GIMSD me: 357.2 (MrH); ?f—?
NVR (40QMHz) (acetone-d6] 8 7.69 (3H, m, 7.50 (

CO,Me

n, (4H, in¥ 4.5 H s»=4.22 (1H m,
(2 , 2.27 (3H s), P (3H, sMeGs - Exar 1
Ha3 The fol | ow pas l e iIIustrat

preparation of 3-[2-Methyl-4-
(2- et hyl - benzyl oxy) - phenyl ] - hex-4-enoic acid (31).
Schemre 31.1 OHBr | ob + 31.1 [0381] 33.1
2- (2- net hyl - benzyl oxy)tol uene (31.1). a-brono-o-xylene
[0300] 0 g, 24-§3-Methoxybowrylayiibdnzydidenglsinatoimin aoid dimethyl ester

(3301 o 3 596 3 sORBopadfsrnbdaliens oo geid dimethyl
$r8805IndAoNaad SinhdthRekyBénz90ctlori@yVenal hiol) ihiOMEAsth N
es.tr;'qxt ure 322 aci ditf}?g{g v&z?hc 25r1nL@r1N 1%ICl z%q) and@poulgeélWas
stirpagh &% roqs Frinenesatyggtorernigiiel kegigadiipn wapyrauregduite wetegcangddhe product
' . t t r.gan| r L)
el kEGGBH ARLALE AR Ot aaRt oL AYE a5 ) S
satmraﬁdfwﬁe,wt&‘&tdwm Nﬁzsd)4yarﬁi)do?d¢1ﬁ¢ateidgh rizagcgt o@l(hggﬁzultﬁ@%f idue was
(S ,acetate |l exanes o Vi . .
pmé%ﬁswwa-geb%ﬁm sograply s&%rﬂfath@%ﬁv@ts h3flg 1o give
corfpctnd 38Nz wiRE MR (32 0mBh.

Scheme 33.2
MeO,C.__.CO,Me MeO,C.__CO,Me

MeO\©/\O MeO\©/\O

33.1 33.2
[0391] 2-{1-[4-(3-Methoxy-benzyloxy)-phenyl]-3-methyl-but-2-enyl}-malonic
acid dimethyl ester (33.2). 2-methyl-1-propenylmagnesium bromide (3 mL, 0.5 M in
THF) was added dropwise to a solution of compound 33.1 (1.0 mmol) in THF. The
reaction mixture was stirred at room temperature for 1hr and then quenched with saturated
NH4Cl,q) and the aqueous layer extracted with ethyl acetate twice. The combined organic
layers were washed with water and saturated brine, dried over Na,SQOy, and concentrated in
vacuo. The resulting residue was purified using silica gel column chromatography

(hexane/ethyl acetate = 2/1) to give compound 33.2 as a white solid (0.93 mmol).
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31.1 31.2 -76 WD 2005/086661 PCT/ US2005/ 005815

[638t] ~ 1rtnzyl oxy)-5-bronotoluene (31.2). NBS (1.46
WQ,208/0886mmol ) was added to a solution of 31.RCTAISEHS/005815

g, 7.48 mmol) in carbon tSsheme3BFide (8 nL). The

reaction wag, stirr 60 C overnight and filter 0
renove succplnlé?r(]E %B?ﬂ% filtrate was concentr at eg'?cl)%w

vacuo and purkfiegd via radial chromatography (15%

di et hyl =@] exanes) to vield 0. 65g (25% Q
MegO 3 henzy. ) - 5- br onot ol uen¥e@: (S

n .2 (M+Na). Scheme 31.3 O Br 31. . [ 0383]
2- yl - 4- (2- net hyl - benzyl oxy) - benzal dehyde (31.3). A

2.5M sol ution f n-BuLi (2.1 nmL, 5.26 mvol) in THE 333
was added dropwise to a -78 C solution of 31.2 (1.467
[0382] 5. 01 2a{i[¥-(B-Mdthbxy-Penz¥ldxy)phenyBIcmethyl-bas-2sdnlylf-athlonic

i @) o bHon B rBas 2D aPecl-4 WIRBLGIHF {hgD), methanol

(5 153%H WA RS mBWRUadkd lﬁhi’ﬁ{ Wy drOxiti® ﬁﬁhg)ﬁﬂ?ﬁ@ 4. W% 28 Bnol).

reaction was partiti oned bet ween et hy dcet ate
Thevaetionamikteleovaagtiood st ﬂoamdcmmstmbveamghﬁ 'ﬂheadahttumma)tture was

i, t I el at The i.ne r icla S .
aciiEPE v B Flotle a5 2l et et PP e a0 e T8 organic
lay6:88hsEh@ SvithPAdtérd dnﬁcbriﬁ'e adricichvat Nﬁﬁ@”ﬁi@&ﬁl@ﬁmﬁt&f % vacuo. The

et hyl acetate in hexanesO t 0 yi el d 269 ng (229% of

resylting rasidue avasiser for yhe mexh seprion Vither putifieipge (31. 3) .
LC/MBD me: 241.2 (MrH). Sghemg 31.4 OO | 31.3 31.4
03841 e
5-[2- Met hyl HB,C
one (31.4). 2N

KRy | - benzyl oxy) - phenyl ] - but - 3- en- 2- CO,H
aOH(aq) (0.6 nmL) was added to a
sol ution of r{100 ng, 0.42 mmol) in acetone (1 |
) The rgaction was stirred at roo errperature
Me@L ghth t hen taken up in water. M%?
soI on was acidified with 1IN HCl(aq) (1! ) and
extracted withs Et hyl acetate. The organic extracts 33
were washed wth brine, dried (Na2SQ4), and
[0383hcent r M%-Methambenzyﬁrq)mmyl]-6nheﬂhyl;helx+4-ewa& acid (33). A

sus ér'lprsl ) %Qérl)p%urrlc? %g l(O.(f?é r%nrr?gl)o%rt oluene &ESOfé)ﬂle&eh&/ for%%eltlatAefter

removing the solvent, the residue was purified using silica gel column chromatography

(TFA/ Dichloromethane/ ethyl acetate = 1/5/40) to give compound 33 as a white solid

(0.088 mmol). MS ESI m/e: 339 (M-H) 'H NMR (500MHz) (DMSO-dg) § 11.97 (1H, s);

7.31 (1H, t, J=10 Hz); 7.14 (2H, d, J=11 Hz); 6.99 (2H, m); 6.87 (3H, m); 5.22 (1H, m);

5.03 (2H, s); 3.75 (1H, m); 3.75 (3H, s); 2.44-2.53 (2H, m); 1.63 (3H, s); 1.62 (3H, s).
6.34 Example 34

[0394] The following compounds were made using the method described in

Example 33.
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to yield 74 mg (63% of

4-[ 2- Met hyl - 4- ( 2- net hyl - benzyl oxy) - phenyl ] - but - 3- en- 2-
wones/08d66YN\D 2005/ 086661 PCT/ US2005/ 005815 (1" PT/UkR005/005815

NMR (400 MHz) (acetone-deTABLEEB (1 H d, J=16),7.70

(1H m, 7.46 (1H m, 7.25 (3H mMp46.96 (2H m,

6.63 (1H d, J=16 Hz). Schene 31 % OH 31.4 31.5

[ 0385]

4-[ 2- Met hyl - 4- ( 2- net hyl -

ol (31.5). NaBH4 (

“henyl | - but - 3- en- 2-
, g9 Dl ) was added to a

0.4 Msolution of C1$|n MeOH (0.65 nL, 0.26 nmol),

31.4 (74 ng, 0.26 , and THE (1 rrL) The reaction

was stirred, CaneanneE I UXLII gas evauu o ceased.

The reaction was® quenched"with water (1.5 nl) [and
partitioned betsgen wadarethsnd di et hyfropdner. The
aqueous | ayer was extracted 2 tines with diethyl
ether and the c¥®i negddighonsc| | ayerlop@¥t washed with
(t));i ne and cqneegfrate I4-i1\}feth(y>8}'uu to V&lﬁjld 69 (93%

4-[ 2- Met hyl -|4- (34, et hyh-\pghawl 0XYy) 2(Repatly] - but|- 3- en- 2-
ol (31.5). LC/MSD inle: 2663 (MOH): 1H NVRI(400

MHz) (DVBO- d6) 34.3. 44| $Methewy | 2-Metkyl¢spopey] |6. 86
(2H, M, 6.75 608 HH 5t 2H] ),
4.40, (1H, nr;) , \3‘?"&8”’ E(I&@?if;%}g&?%laﬁ"sbfé@ 29) (3H,
m . Scheme 31.6340 O []Ell\/letﬁoﬂy O OTBibpherdl-y6 [|0386]
3-[2-Met hyl -|4-(2-net hyl - benzylloxy)-ph -4-enoi c

acid ethyl dsted49(31 %‘)l\/lethl?ﬂpl%M%HIdderP@%ﬂ ) was
dded t got | O [
. Frethoa B hand VGO, 5 d ey T "

reaction wag stigiyied at3-Efiox{ pyaMdth@dht-propbgyl |sol vent
was renoved lunder reduced pressure and the regsulting

residue was purified via radial chromatography (5%

[03%5]?32" mtg&@ﬁ%ﬁ%@ﬁ hR: ¥Eh 193 TR %hoRiHz) (DMSO-dg)

5 12404 Zﬂmt)hx/Bs ez e xy Mzp ey H; Hel#léﬂﬁ)% 84 @zH di, eﬂryHZ) 6.90
ester (31.6 LC/ MSD n7/e: 375.

CH doE75088)6 5 785 gggg@g,p@@@%(m m) Yoy &H s); §989.03 (1H, m);

3.76 (3H, s); 2.46-2.60 (2H, m); 1.64 (3H, d, J=5 HZ).

[0396] Compound 34.2. MS ESI m/e: 325 (M-H). 'H NMR (500MHz) (DMSO-dg)
§11.98 (1H, s); 7.38 (2H, d, J=10 Hz); 7.13 (2H, m); 6.95 (2H, m); 6.09 (2H, m); 5.63 (1 H,
m); 4.97 (2H, 5); 4.92 (2H, d, =10 Hz); 3.76 3H, s); 3.03 (1H, m); 2.28-2.56 (4H, m).
[0397] Compound 34.3. MS ESIm/e: 311 (M-H). 'H NMR (500MHz) (DMSO-de)
§12.06 (1H, s); 7.37 (H, d, =10 Hz); 7.14 (2H, d, =10 Hz); 6.92-6.95 (4H, m); 5.92 (1H,
m); 5.00 (2H, m); 4.98 (2H, s); 3.76 (3H, s); 3.35 (1H, m); 2.54-2.64 (2H, m).

[0398] Compound 34.4. MS ESI m/e: 325 (M-H). 'H NMR (500MHz) (DMSO-ds)
§12.03 (1H, s); 7.37 (2H, d, =10 Hz); 7.09-7.19 (4H, m); 6.91-6.99 (4H, m); 4.97 (2H, s);
3.76 (3H, s); 3.63 (1H, m); 2.57-2.71 (2H, m); 2.09 (3H, s).

[0399] Compound 34.5. MS ESIm/e: 339 (M-H). 'H NMR (500MHz) (DMSO-ds)
§11.97 (1H, s); 7.36 (H, d, =10 Hz); 7.14 (2H, d, ]=10 Hz); 6.94 (2H, d, =10 Hz); 6.89
(2H, d, J=5 Hz); 5.24 (2H, d, J=10 Hz); 3.85-3.90 (1H, m); 3.76 (3H, s); 2.44-2.57 (2H, m);
1.68 (3H, s); 1.63 (3H, d, J=10 Hz).
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Schene 3.7 OO Cet \ OH O ( Oy 31.6 31 [0387]

3-[2- Met hyl - 4- (2 met hyl - benzyl oxy) - phenyl ] - hex- 4- enoi c
‘waaoaﬂsm@ ,_ijg ,drol ysis of 31.6 (33 ngy, O0.086x/Usems)N0ss1s
FTh4001S ¢ At e pbiria sk Ay SRS Thots 339 NI lHd\TMibéé)OMHz) (DMSO-de)

5 1557 Slmeny b7 A A R Fioi g (it sy ! 6 B (i Bi): 5.3 (o,
J—6E§;§ glngﬁﬁéygw(g}la&%% &63633{5 % AVR7 né‘&@ﬁ &{gzl)m Fsz 36
Hz)61'5(6(6E[L—$) m, 6,10 (1H M. 5 64 (on %), 442 (1

oaflly 25 wd@%szso%é erd7 it FAMEG 90V OMSO-do)
S T O B o s
m); @09&3@1}1{;(3) R15S8RA Hy3) R 76R63H,39; 1.0 MVELHY vl 294 3BL ;)H Ph H H

0 2 R 526 SRS 558, 200 A0 v

§11.bb gﬁilfgtﬁﬂi}? rH{ @H&f(QH' enJ='io 3( III‘CB(}T—IO Hz% 6.96 (1H, t,
benzyl ox} hen 5- et hyl - enoi'c acid (33
J=18cHu$né88€(2H NEBAC Hgpives (EH,M;(D=10 Hz); 5\00M20, €); 287CHMe);
3.87(3H, s); 2.45-2.55 (2H, m); 1.63 (3H, s).
[0403] Compound 34.10. MS ESI m/e: 323 (M-H). 'H NMR (500MHz) (DMSO-
dg) 6 12.10 (1H, s); 7.25-7.32 (3H, m); 7.01 (2H, d, J=9 Hz); 6.94 (2H, d, J=10 Hz); 6.88
(1H, m); 5.05 (2H, s); 3.92-3.95 (1H, m); 3.75 (3H, s); 2.58 (2H, d, J=10 Hz); 1.77 (3H, s).
[0404] Compound 34.11. MS ESI m/e:353.0 (M-H).

34.12
[0405] 'H NMR (400MHz) ((CD3),SO) & 11.95 (s, 1H), 7.49 (d, 2H, J = 8.2 Hz),
7.15 (d, 2H, J= 8.6 Hz), 7.08-7.10 (m, 2H), 6.91-6.98 (m, 3H), 5.25 (d, 1H, 9.0 Hz), 5.07
(s, 2H), 3.78-3.94 (m, 3H), 2.44-2.59 (m, 2H), 2.26 (s, 3H), 1.55-1.63 (m, 8H), 1.30-1.38
(m, 2H), 0.85 (t, 3H, J= 7.3 Hz). [M+1]" Calculated for C3;H3504: 473.3. Found 473.5.

6.35 Example 35
[0406] The following example illustrates the preparation 3-[4-(3-Methoxy-

benzyloxy)-phenyl]-5-methyl-hex-4-enoic acid.
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HO Me0 33.1 [0390]

2-[ 4- (3- Met hoxy- benzyl oxy) - benzyl i dene] - mal oni ¢ aci d
wdaizoestosyde1est er  (33.1). K2COB8 was added to a BOrwS2mE/005815

of 4-hydroxybenzyli dene- $eheme 854ci d di net hyl ester

(6.95 mmlg) arbd 4- met hyoxybenzyl chloride (7. 66 mgwl)

in DVF (155m ). It was stirred at roomtenper@tur

over ni g~ TheprRCti on was poured i nto watyyo

product was| extracted with ethyl acetate twce.

organi c

brine, Jdgi®d over Na2SO4, and concentr at

TheO¥sult | ng residue was purified usi rﬁ'g Si I i ca gel

colum chro raphy (hexane/ethyl acetate = 2/ to

gi ve con‘pogﬁidsjgs 1 as a white solid (3.2 mmol). 332
[04@hene 33| (M/AGKIGo-POR V] HnG26 1GIR Malonite ari® dimkth@l ester (35.2).

. 33,1 33.2 0 )
Tinigbjoficf ATie oD o oM G 9mRgRg PS4 5 3 gmol.
pre}ga)féd frﬁﬁﬂ (Qﬁ‘xﬁrﬁercﬁﬁy ﬁvﬂldﬁﬁat Jiﬁfetlﬁﬁ-ﬁq{ltré‘@éﬁz l)idlnem%)lo%ate and 1-

met hyl -1 - propenyl magnesi um’br om de (
prorrﬂﬁﬂmmsmdbmm%m@ng to the gwthediio Fxemplecid @uﬁharsﬁ (200 ml).
0 LI on m. xt ure. \was
Theho e f 1 ¢ R 7 Atk Al onl o G pressure,
aqu@dsoaiesl carbbiel {Aaorenes ddded aglgrRUSuERN Syl aﬁtaﬁ:@bd with
with ethyl acetate tw ce. The conbined organic |a

ethylecetatpestiesd Miernmpiredrorganic yets rare waghadmath wateean e, dricd
e T
overtye ?S%l‘fé c\?\lgc%nggt?cl‘f ?I?\éc{g‘aés ?‘H% PGSSPTﬁ?‘ggQSId ehxga{ fpidd fh%gh short plug
of stlivaqyeh tegingphivh ethleacataty, efteydluamt waat:mcenﬁdt&d tat abtagn ¢empound
Cc und 33.2 as a white solid (0.93 mvol). -80 WO
3556058 BEeb1 PCT/ US2005/ 005815 Scheme 33. 3 Me02C CD2Me
HO2C CO2H MeO 0 \ | ) MaGhdReds33- 3 [0392]
2-{1-[4- (3- Met hoxy- benzyloxyJ-pnenyl ] - 3- net hyl - but - 2-e
nyl } - mal ¢ acid (33.3). To a solution of conpou
. 1.21 mmol ) in THE (5 rnl), rrte\than)cifl
m Mmegrfd>y@areme(2. 5 m) was added |ithiumhydro e

te (1.179, 28—+mwpl)= Th

was . roomtenperature o
r eae ' re was
Haz
35.2 353
[0408] 2-(1-{4-[(Biphenyl-3-ylmethyl)-amino]-phenyl}-but-2-ynyl)-malonic acid

dimethyl ester (35.3). A mixture of compound 35.2 (1.0 mmol), 3-(bromomethyl)biphenyl
(1.3 mmol) and K,COj3 (2.0 mmol) in DMF (10 ml) was stirred at 90 °C for 19 h. After
diluting with ethyl acetate, the mixture was washed with aqueous Na;CO; and then with
brine, dried over Na;SO4, and concentrated in vacuo. The resulting residue was purified
using silica gel column chromatography (hexane/ethyl acetate = 2/1) to give compound
35.3.
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acidified with 1IN HJ to pH 2-3, and then extracted
wWth ethyl acetate twice. The organic |ayer was
woasisadeasiit h wat er and brine, dried over Na2SORCTAISA005/005815

concentrated in vacuo. TishemeddlYing resi due was used
for the next reactdon.w thout purification. Schene o
33.4 H2C CO2H CO4 O 0 | MeO 33.3 33 [0393]
3-[4-(3- Met hoxpe 21 ooya - phenyl ] - 5- net hyl - hex- 4-e

c acid (33). usaenS|on of conpqund 33.3 (0.136
m i @ 3 quﬁi_for

QDY D4 ohyent, the residue

ofret hane/ ethyl acetate ‘
compound 33 as a white solid (0.088 mmol). M ESI
me: 338 (MH 1H NMR (500MHz) (DVSO-d6) 8 11.97 (135
s); 7.31 (1H, t, J=10 Hz); 7.14 (2H, d, J=11 Hz);
[0469P9 (2HB- {@[(Bnﬁh&@l(ﬁﬂmmyl)anﬁao]@ﬂhéd 8 m:x-4 2,510%21«(1& 85).
s); 3.75 (1H m; (3H, ha-3
Compe@d(wa%lyrepafe%‘éomm@un 33w a@iwl@ b[ases@ul]

o Jiea T L o 86 OPRUNIg P RGBT PR st

(Dmsm/ mzcrossy %5@5 mmasmmzmg;cm 7)44/(6PI 1@) \7 03 @2H, 0, =10 Ho);

und X Y - Met hox
6. 6@@&4@@0 B DA, 9. 34755 43 (o A h51 (Fbamy 2.09 (1H, 5);

1.74 S oxy 2-Propenyl 34.5 4-Methoxy 2-Methyl- |
rop

nyl 34.6 4-Methoxy 1-Methyl- | -propenyl 34.7
4- MeBhoxExdinplediéen- 2- vl
[0410] The following compounds were prepared according to the methods described
in Example 35.
TABLE 13
CO,H
Y4
x\ 2
N | [}]
X Y
Compound X Y Z
36.1 3-Methoxy H 1-Propynyl
36.2 3-Methoxy 3-Methoxy-benzyl 1-Propynyl
36.3 4-Phenyl H 1-Propynyl
36.4 4-(2-cyanophenyl) H 1-Propynyl
6.37 Example 37
[0411] This example illustrates the preparation of (+/-)-3-(4-[(4-

methoxyphenyl)methoxy]- phenyl)-propanoic acid.
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34.9 2-Methoxy 2-Methyl-1 -propenyl 34.10 3-Met hoxy
1-Propynyl 34.11 3-Ethoxy 2-Methyl- | -propenyl
wpQegsgedeompound 34.1. M5 ESI mle: 325 (M H). RETNSR05/005815
(500MHz) (DVMSO-d6) 6 12.SvheieR7.ls); 7.36 (2H, d, J=10
Hz); 7.16 (2H, \d,, J=10 Hz); 6.94 (2H, d, J=10 HZ);
6. 90 , d, : 5.48-5.58 (1H, mgy~ 5. 39-5. 434
(1H, mY 4. oH? s): 3.99-4.03 (1H,

S); ) ; 1.64 (3H d, J=
Conpo 2. ESI me: 325 (MH).
( DVBO- 06 .98 (1H, s): 7.38 (2H d,
7.13 (2K 6.95 (2H, n): 6.09 (2H,

m: 4.9792H s); 4.92 (2H, d, J=10 Hz); 3. 76 (3H, s):

3.03 (1H, n);1£228-2.56 (4H, m). [0397] Conpgund

34.3. M5 ESI nmfe: 311 (MH. 1H NVR (500MHz) (DVBO- d6)
[0482h 2. 06 (Pr3- (3‘9—[(41n®h0{lmhendl)nwﬂ1®y}lzl)enyb propareic adid (37). Toa

stlrillng gthw'%gtagezﬁ%%aﬁsgﬁygn 8% [4- gizr%étégiyéalﬁgﬂmeﬂgoxy ghe’nyl]-

meﬂl 5:%]22 @Adlfn%ﬁ-l, - m 3] dﬁ&&ﬁ&h @xﬁﬁ@@m 18} 0454 3Memb Bl wd¥ #@ded EtOH
(DVBO-d6) 6 12,03 (1H, s);

50
(4 mLéfoléWFd W NaBI:LI@ (ffiiz me, 176%) gurpol) 9Tlee41rqactmn mighge s grred at room

ey a2 3090 g BB gom)

ThevBctiast Wad wasled 9v1(H\l1>rhl)e driéd NMRM gRIDVARred DME@od6dntra&d to a white

solf}l}' Of 5101’1 %ts %E V(thq sogté 3idoy|q£1)ne \gat)g@(S rpémgayeaje%at 100 °C for
24H'|ZT he I\Esiéﬂ)n(n%'ﬁturg wad cé&ed'%) voo§1 t&%gg’raﬁﬂe ﬁﬂd’g)ut'ﬂ an %el@ater bath.

Com:entraim@ H@l wasxa@fwuy ml'@a/t@sraael mwsmwms@n@vas extracted

with SRABT PR oy Biek 35 eR . 5S4, i Cunep ot i of-white

solidz )Preé;%xéltﬁfemc gaveBomfould 36 a9a wWirie, soﬁa M3 2K m% 285.0

4.97 (2H, s); 4.29 (1H, m; 3.76 (3H
(M21)47 2. 75 (2H, m; 1.71 (3H, d, J=6 Hz); 1.56 (3H
s) . 540 gund 34.7. M5 ESI me: 367 (MH. 'H
NMVR {500 V5O d6) 6 12.18 (1H, s); 7.37 (2H, d,

[0413}5 Hz) ; THis 3Rarfllelillustrated t12e1pr(312d'1’at1<§h of(FA9-3HA)[(4-
4.58 (1H m): 3.76

. 98 (2H, s)

me@@ @W&@Gg@whp ny:llaﬂ czarwapremn?lc #9d. [ 0402] Conpound
34.9. MB ESI me: 339 (MH). 1H NVR (500MHz) ( DVBO- d6)
6 11.99 (1H, s); 7.37 (2H, m; 7.14 (2H, d, J=10 Hz);
7.04 (2887 d, J=10 Hz); 6.96 (1H, t, J=30 Hz): 6. 89

oH, d, JlOHz) 5.24 (2H, d, J=10 Hz)l 5.00 (2HL s):
‘3.87< E?QC

[0414] (+/-)-3-(4-[(4-methoxyphenyl)methoxy]phenyl)-3-cyano-pr0panoic acid
(38). To a stirred DMF (10mL) solution of 2-[4-[(4-Methoxyphenyl)methoxy]phenyl]-
acetonitrile (500 mg, 1.97 mmol) was added ethyl bromoacetate (330 pL, 2.96 mmol),
followed by K,CO3 (820 mg, 5.9 mmol). The reaction mixture was stirred at room
temperature for 2h, poured into ice water (100 mL), filtered, and dried to a white solid.

20 mg of this white solid in 1:1 THF/IN NaOH in MeOH (4 mL) was stirred for 5h. The

reaction mixture was concentrated, diluted with water (10mL), washed with EtOAc (5mL x
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3.87(3H, s); 2.45-2.55 (2H, m; 1.63 (3H, s). [0403]
Compound 34.10. M5 ESI mfe: 323 (MH. 1H NMR (500MHz)
L WODMBOs6ad6) 6 12.10 (1H s); 7.25-7.32 (3H | npCT/IUSADS/005815
Ty (e RGae St gy debp S hdid e d (v 3N HCI40 @HHE), exBa@@l with HtOry (10mL x

2) 55%?0\2"%'_1\'5&%4 rf\iffr,ge 13“9?“5081 %F{'aée)@tb aﬁ‘ﬁ‘i??ﬂ%ﬁ& J}@%Eﬁg(n%%-) m/e:
3103(§Lg\341.1)_|\/5 ESI me:353.0 (MH. OH O O O 34.12
[0405] ' H NMR (400MHz) ((CD3)2SO S 11.95 (s, 1H),

7.4639d, Ezample 39 2 7.15 (d, 2H, J= 8.6 Hz),

Hz) ,

04056 & 390 oty oyl Ry Mg ittt

Exatiple 18 udthg(ibe emdfiomér with heGBoften refifion fim3@rcin B& chiral HPLC
2%%, 0.85 (t, 3H, J=7.3 Hz). [Mt1l]+ Cal cul ated for

resgiyipme04 : 473.3. Found 473.5. 6.35 Exanpl e 35 [ 0406]
The foll ow ng exanple ill the preparation
3-[4-(3- Met hoxy- w
benzyl oxy) - phenyl ] - 5- net hyl - hex-
2005/ 086661 PCT/ US2005/ 005815 S
MeO OVe Ove 02N H2NMeO 35.1 35.2
2-[ 1- (4- Ami no- phenyl) - but - 2- | o@Hc aci d
di met hyl ester (35.2 ' ride dihydrate (46
mmol ) was added toRr tion of compound 35.1 (15.3
nmol, prepared fro nrerci al ly avail abl e
di met hyl - 4-ni trobenzyl i di nenal onate and 1
@ompyidsmagnesi um bRoni de aclcoCdimpguhds t he net hodR n
Exappl e 33) In etharg (200 |m ). 39lpe m xture PEBCN)Ph
Stizpred at [70 T TQIch,/ h. Afler Tgypvi ng|Sol Vent 3 \iJer
IR ORI G ol Ul SO
RIS acotato tu cbll roa conbr ot bl gan ot ayer EGHE0.
et cetatetwice—The-—conbi-ned-—8fgani-el-ayers—were

2
Ty L= 8 A |

washed with water and brine, dried over Na2SO4,

[o4g@pcentr 52% i4 3\/121%21?;1 bgﬁﬁdﬁﬁébﬂﬂehpﬂ He&S4 ?{i&gﬁﬁtﬂi gg.l). MS-ESI

filtered throug f - sifica ge
(negi) iite 1Myl (MdBt 40’ THL6e(c04RS, DBE)concentrated to
[04(1)9]t ain C?ﬁ’a -(Z)’al-J[r)i(-j(S-Triﬂuoromethoxy-benzyloxy)-phenyl]-hex-4-yn0ic acid
(39.2). MS-ESI (neg.) m/e: 377.0 (M-H). [a]**: +18.30 (c0.259, DMF).
[0418] (35)-3-[4-(3-chlorobenzyloxy)-phenyl]-hex-4-ynoic acid (39.3). MS-ESI
(neg.) m/e: 327.1 M-H). [a]*®: +14.36 (c0.440, DMF).
[0419] (35)-3-[4-(2’-Cyano-biphenyl-4-ylmethoxy)-phenyl]-hex-4-ynoic acid
(39.4). MS-ESI (neg.) m/e: 394.1 (M-H). [a]*": +16.07 (c0.331, DMF).
[0420] (35)-3-[4-(2-Tirfluoromethyl-benzyloxy)-phenyl]-hex-4-ynoic acid (39.5).
MS-ESI (neg.) m/e: 361.1 (M-H). [a]*: +12.80 (c0.285, DMF).
[0421] (35)-3-[4-(4-Bromobenzyloxy)-phenyl]-hex-4-ynoic acid (39.6). MS-ESI
(neg.) m/e: 371.0, 373.0 (M-H). [a]*: +19.19 (c0.238, DMF).
[0422] (35)-3-[4-(4-Methoxy-benzyloxy)-phenyl]-hex-4-ynoic acid (39.7). MS-
ESI (neg.) m/e: 323.0 (M-H). [a]*: +23.30 (c0.329, DMF).

enoic acid. -83 WO
emy 35.1 0000

-87 -



35.2 (12.8 mmol). Scheme 35.2 0 0 0 0 MeO OMe MO
Ove HZN \ H 35.2 35.3 [0408]
WﬁzQ(IBmB," Bi phen%/I
Ol G ! rmathyl est er (35. 3) A m xture of

l“@?@ﬁﬂﬂ@%%&e@nm&@ St pPRep ol oo fesgrived in

Ex&iniple mlusaﬁ%@l@ charftidmez Vith. oAl 8tenttbn tithé ROmVLE Bhigd PL.C
acetate e m xture was washed wi th aqueous Na2CO3

resghdiofhen with brine, dried over Na2SO4, and
concentrated in vacuo. Th li Nng residue was
purified wusing silica ge%A B t5 chr omat ogr aphy
(hexane/ et hyl acetate = 2/1) to give conmpound 35. 3.
-84 WD 2005/ 086661 PCT/ US2005/ 00515 Scheme 35.3 O O
0O MOOWwW OH HH 14 35.3 35 ‘
3-{4-[ (Bi phenyl - 3-yl net hyl ) - am
acid (35). Conpound 35 was compound
35.3 by hydrolysis w B i decar boxyl ati on as
descri bed i n ExanpR %) ESI me: 368 (MH. 1H NWR
(500MHz) (DWVBO- a' 6) 763766(2H, m; 7.51(1H m;

- hex-4-ynoi c

Codotndd (M, M)+ & 05 (2H [dcokmifuie) [ 660 (3

J=10 Hz)}l. 4. 33 (2H s): 3179-3 83 (1H!| m:
2 M. 53 (2H, m 2-QHgo (1H |s); 49.474 (3H s). &8s

Ex e 360410 Jhrgfottowng—coprounds—were—-
prga@r ed agcor di ngjto t he nel hodsxg%scri bed i n4CH3O

Exaqgid e 35. 4-(2-CN)Ph

[0424] (3R)-3-[4-(2-Methyl-benzyloxy)-phenyl]-hex-4-ynoic acid (40.1). 'HNMR
(400 MHz, acetone-dg) 8 7.45 (d, 1H, J=7.11 Hz); 7.37 (d, 2H, J=8.58 Hz); 7.26 (d, 1H,
J=1.62 Hz); 7.22-7.27 (m, 2H); 7.00 (d, 2H, J=8.76 Hz); 5.11 (s, 2H); 4.05 (m, 1H); 3.33 (s,
1H); 2.69 (m, 2H); 2.38 (s, 3H); 1.80 (d, 3H, J=2.44). MS-ESI (neg.) m/e: 307.1 (M-H).
[0]*%: -19.78 (c0.286, DMF).

[0425] (3R)-3-[4-(3-chlorobenzyloxy)-phenyl]-hex-4-ynoic acid (40.2). MS-ESI
(neg.) m/e: 327.0 (M-H). [a]*: -20.50 (c0.158, DMEF).

[0426] (3R)-3-[4-(2’-Cyano-biphenyl-4-ylmethoxy)-phenyl]-hex-4-ynoic acid
(40.3). MS-ESI (neg.) m/e: 394.1 (M-H). [a]*: -25.04 (c0.143, DMF).

[0427] (3R)-3-[4-(2-Tirfluoromethyl-benzyloxy)-phenyl]-hex-4-ynoic acid (40.4).
MS-ESI (neg.) m/e: 361.0 (M-H). [a]*: -14.69 (c0.286, DMF).

[0428] (3R)-3-[4-(4-Methoxy-benzyloxy)-phenyl]-hex-4-ynoic acid (40.5). MS-

ESI (neg.) m/e: 323.0 (M-H). [a]*: -27.20 (c0.324, DMF).

6.41 Example 41
[0429] The following compounds were prepared by the methods similar to those of

Example 15.
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TABLE 13 CO2H Z Xis NJO Y Conmpound XY Z 36.1
3-Met hoxy H 1-Propynyl 36.2 3-Met hoxy

wO-2MBstisesey - benzyl 1- Propynyl  36.3 4-Phenyl H PCT/US2005/005815
1-Propynyl  36.4 4%{%2- gyanophenyl) H 1-Propynyl B 37

Exanpl e 37 [0411] 'S exan‘pl e illustrates the
) gl (4- et hoxyphenyl/@M‘xOH
aci d. -85 WD 2005/ 086661
Scheme 37.1 O oj@/do O O

1571

el

preparati on of
phenyl )

PCT/ Ug :
012 .2 34 [0412]
(+/9)-37(4-[ (4-net hoxyphenyl ) net h@xy] phenyl ) - pr opanoi c

acid (37). Toy stirring ethyl acetate (100nL)
solution of 5- E4 [ (4- met hoxyphenyl ) met hoxy] phenyh2
[0438) hy| en&$)-3-B-@+Methoxly-Hehz@psly oplrenyl]4p drtei-pmeic aRidq41.1). MS-

Es{Berd e 3y, 485 e 711 5&8* 1&62? Bt ot or'e vas
[04§i i \i/gt ng) p%.mext ac‘%ﬁ(ra lo @g&i{t%y%'d%@fd;ﬁ@ 2). MS-

ESEQpbB qat/e\833. lvmm)j [ei]°h- 119r20r(e0. 206|DMF91ver MypSO4,
filtered, and cgncentrated to a white solid. A
sol 62 onEsample £ white solid in 3 1 pyridine-water (5

[04%])5 was § %‘hf‘e%?f 0 &n Féﬁeral Qq'of ﬁﬁljaﬁ& Bt b4 Sther

cooe Foom t enperat ur nanlcevva er

corypxunds. Concentrat ed HO was carefully added to pH -2.
The resul ting suspension s extracted wth ethyl
acetate (10mL x 3), driecﬂeﬁ%@, filtered, and
concentrated to an off-white ;solid. Preparative HPLC
gave conq und 37 as a white spglid. M5 ESI (neg.) :
285.0

HO

Scheme 42.1. a. ArB(OH),, CuO(Ac),, Et;N, DCM, 4A MS, r.t., 16h; b. LIOH/THF,
MeOH, and water, r.t., 2h.

42.1 42.2 42.3
[0433] General procedure for preparation of diaryl ether compounds: A flask is
charged with phenol (1.0 equiv.), Cu(OAc), (1.0 equiv.), arylboronic acid (1.0-3.0 equiv.),
powdered 4 A molecular sieves. The reaction mixture was diluted with CH,Cl; to yield a
solution approximately 0.1 M in phenol, and Et;N (5.0 equiv.) is added. After stirring the
heterogeneous reaction mixture for 16h at 25 °C under ambient atmosphere, the resulting
slurry is filtered and the diaryl ether is isolated from the organic filtrate by flash
chromatography. The resulted ester was then hydrolyzed with LiOH (2.0 equiv.) ina 1:1:1
mixture of MeOH, THF, and water for 2h at 25 °C. The reaction mixture was acidified with
IN HCI, extracted with CH,Cl, and concentrated to give the pure acid.



(M-1). 6.38 Exanple 38 [0413] This exanple
iII strates t he preparation of (+/-)-3-(4-[(4-
yl ), met hox phenyl ) - 3- cyano- pr opaRaTaIS2005/005815

b IB@BI d" o iy @-[’@-{Blpjiél@lx—ﬁklloxy)Qhenﬂ]-lhexsisyl!(ﬁdaqi}l (42.4). MS ESI m/e:

3] a0’ SR Ry M E R LR i) A6 TR 6 D-s.0. 8.0

HZZI: 7e§% Ezl%tx Eclﬂ ?Lé% Xw@?m/,'cb ey, 9%&} ’Pb‘@%]d Je§ 6 H2); 7.04 2H. d,
J=9b dimat it élH 3@b 2I§7 (2H96d Mﬁ’éﬁ )3, 8.6f)] ZJW’éleE),yddKZﬂB8 6.7 Hz);

The reaction mxture was stirred
18&8@&0@%{ %%ﬁﬁgpgture for 2h, poured into ice water
(100 nm.), filtered, and drledtoa ite solid. 20 ny
ofthisvvhitesolidinl:lTHEIN [
was stirred for 5h. The reaction Xt 4y e was
concentrated, dilutedawith water (I washed with
Et OAc (5nL x -8 2095/ B866 S2065/ 005815 2).
The aqueous | aye S a™ | th 3N HOJ to pH -2,
extracted with Et OAc (|om_ x Y 2), dried over MySO4,
filtered, and concentrated tg& white solid. M5 ESI

(3 g.) rﬂe 310.0 (M-1). 6.39 Exanple 39 0415]5 The
[043581 | owi ng- lédﬁp‘amsywép@omﬂwanﬂdrhﬁy%mlmwﬁda% ). MS ESI m/e:

374838 LB IHAMRIRBR MuA RS 537798381 98BS 194, dd)5=8.0, 8.0

sz e50d (421}([]' Qh.F];7T i\ﬁzg gil:7) {ZH @) (5497 dzathl JH8. QHQQWDP(II}@%FZ 85 (1H, dd,
TR0 T3, 57508k 90 8956 iz 187 OH 4, 223 Hy). -

42.6
[0436] 3-[4-(4-Benzyloxy-phenoxy)-phenyl]-hex-4-ynoic acid (42.6). MS ESI

m/e: 387.0 (M +H). 'HNMR (500 MHz) (CDCls) § 7.47 (2H, d, J=7.2 Hz); 7.42 (2H, dd,
J=1.5,7.5 Hz); 7.37 (1H, d, J=7.3 Hz); 7.33 (2H, d, J=8.7 Hz); 6.98 (4H, br. 5); 6.93 (2H, d,
J=9.7 Hz); 5.07 (2H, s); 4.10 (1H, m); 2.84 (1H, dd, J=15.7, 8.5 Hz); 2.75 (1H, dd, J=15.7,
6.7 Hz); 1.86 (3H, d, J=2.3 Hz).
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39.3 3-A 39.7 4-CH30 [0416]
(3S)-3-[4-(3-Met hyl - benzyl oxy) - phenyl ] - hex-4-ynoi c
weaelah/oge®s11) . M5-ESI  (neg.) me: 307.1 (M H). PLajuRR005/005815
+21.26 (c0.188, DMF). [04Sclieme 42.2
(38) 8 [4-(3-Trifluoromethoxy-benzyl oxy) - phenyl ] - hex-4
acid (39.2). M5-ESIo(heg.) nme: 377.0 (MH).
m;i,8030 (c0. 259, )/ll\[0418]

(3S -é- 3- chl or gbenzyl 8Xy) NBhéhy! | - hex- 4-ynoi:
A 8

(3 S8H (neg.) m
O DI\/F) [0419]
38) 3-[4-(2' - Cyano- bj -4-yl met hoxy) phenyl ] - hex-
yn0|c acid (39.4). M5-ESI (neg.) me: 394.1 (MH).
[a] 287 +16. 07 (c0.331, DVF). [,3420] £2.9
(3S)-3-[4-(2-Tirfluoronethyl -benzyl oxy) - phenyl ] - hex- 4-
ynoic acid (39.5). MS-ESI (neg.) me: 361.1 (MH).
[a] 20: +12.80 (c0.285, DWF). [0421]
(3S)-3-[4-(4-Bro engyl oxy) - phenyl ] - hex-4-yn }Ci(,{,
GT“WH o

89.6). Ms-ES N €g 371.0, ¢373.0 (MH)

+19.19 (c0.238, DWF). [D42]

(38) 3- [4 (4- |\/Et hdiy) phenyl] hex 4%{'\* H
L (3 {neg.) me: 3230 ) )

CE)l\/F) -87 WO
05815 .' ' 114, [ Q4 | owi ng

conmpounds were prepared by the nethods described in

Exanpl e 15 us42idg t he enantioner wth | onger retenibn

time fromthe chiral HPLC resolution. TABLE 15 0 OH

R, Sch&@oepdnalsTMSGEOppide@id sheRzend(r.t1 1R-bCKEC @) DHIF 3rtCIB@ernight;

40.c2LIQHOHF4 Nle@HAarOHBaer, 4028 4- (2- CN) Ph [ 0424]

(3R) - 3-[4- (2- Met hyl - benzyl oxy) - phenyl ] - hex- 4- ynoi c

acid (40 1). 1HNVR (400 WMHz, acetone-d6) 6 7.45 (d,

08, 37, 8B g g s

pheéiryl}- p501311)n(csac1dZ 2.11). DBo¢mmidddp(4- Byd%&}(mpnyl}pI)QpaﬁmG Qcid (42.7)
(70T 4 fardol) BusoniL S MO Bentate (1) was Sowty add¥d 23 L of 2m
solution of trimethylsilyldiazomethane in hexane at 25 °C. The reaction mixture was stirred

for 1h and concentrated in vacuo to give the methyl ester. MS ESI m/e: 296.0 M + H). To

a solution of the methyl ester 42.8 (2.5 mmol) and 4-fluorophenoxybenzyl bromide 42.9
(700 mg, 2.5 mmol) in DMF (10 mL), was added K,CO3 (414 mg, 3 mmol) and the
resulting mixture was stirred overnight (14~16h) at 25 °C. The solution was diluted with
water (20mLO0 and extracted with EtOAc twice (20 mL). The organic extraction was
concentrated and the product was purified by flash chromatography. MS ESI m/e: 518.0 (M
+ Na). The methyl ester 42.10 (39mg, 0.08 mmol) was hydrolyzed with LiOH (10 mg,

0.25 mmol) in a 1.5 mL of 1:1:1 mixture of MeOH, THF, and water for 2h at 25 °C. The
reaction mixture was acidified with 1N HCI, extracted with CH,Cl, and concentrated to
give the pure acid (42.11). MS ESIm/e: 504.0 (M + Na). 'H NMR (400MHz) (CDCl;) &
8.5 (1H, br. s); 7.34 (1H, dd, J=8.0, 8.0 Hz), 7.24 (2H, d, J/=8.8 Hz); 7.16 (1H, d, J/=7.7 Hz),
7.07-6.98 (5H, m); 6.93 (2H, d, J=11.7 Hz); 6.92 (1H, d); 5.3 (1H, br. s); 5.03 (2H, s); 3.0-
2.8 (2H, m); 2.1-1.9 (1H, m); 1.44 (94, s).

-9] -



[a] 20: -19.78 (cO 286, DWF). [0425]

(3R)-3-[4-(3-chl orobenzyl oxy) - phenyl ] - hex-4-ynoi c acid
w020588666M5- ESI  (neg.) me: 327.0 (MH). [a]28CTARR005005815

(cO 158, DWF). [0426] Scheme 42.3

(3R -3-[4-(2' - QIano laphenyl 4-y| met hoxy) - phenyl ] - hex-

4-ynoic acid Ol{)iy\ -ESI (neg.) me: 3941(MI—&

[a] 20: -25.04 (cO 14 D . [ 0427

(3R)-3-[4-(2-Tirfl )aen ) - phenyl O/

ynoi ¢ acid (40 4) eg n1e 361.0 (

i. Q / 806, \..
n*/[ Met hoxy benzyl OW ex- 4 ynoi c
Ricid (40. VB- ESI (neg.) 323 O MH). [a]20:

-27.20 324 6. 41 Exanple 41 [0429] The
hg pounds ared by the met ol

foll ow ng ounds vvere prepared by the net
simlar to those of Exanple 15. -88 WO 2005/ 086661
PCT/ US2005/ 005815 O | ITNO ©H OH (% 141 O 41.1 41N

0430 _—
(3S)-3-[4-(4-Met ho enzyl on) phenyl ] - pent - 4 @ OH
: alZ0:.

aci d sD pos.) me: .
+ 6, DVF). [0431] °
£3R [ 4- < I\/bt hoxy- benzyl ox enyl [>pent - 4-ynoi c

acid (41. 2943 M5>- ESI (pos.) nle: 333.1 (MrH)42.1fa] 20:
-10. 20 (cO. 206 DVMF). 6.42 Exanple 42 [0432] Schene

4 %cﬂem@ LEseNThA DAENSG! &l b%&%ﬁ%ﬁ@ szlﬁﬂi(oﬂté)? RROAL Dl@lﬁ af

Ioaérmntes R ESH/ TRE NROM S8 waidk 10all 0 1r00HA
Scheme 42.1. a. ArB(OH)2, CuO(Ac)2, Et3N, DCM

0468\] M5, r 3tDimékhylantino3- @31 IudvePhenary)- lmizymxyl phenyl}-
2h. 42.1 42.2 42.3 [0Q433] General procedure
projrpisasid (R-14. @ §rf9’ff‘%%tﬂ?@fca@8ﬁﬁ]é%% -{A- [f?’r(ésﬂ&wir@henoxy)

benzyloxy]-phenyl }-propionic acid methyl ester (42.10) (1.0 g, 2 mmol) was treated with
10 mL of 10% TFA solution in CH,Cl, at 25 °C for 1h. The solvent was concentrated in
vacuo to give the free amine (42.12). MS ESI m/e: 418.0 (M + Na). The amine (60 mg,
0.15 mmol) was treated with excess formaldehyde (2 equiv.), NaBH(OAc); (85 mg,

0.4 mmol) and catalytic amount of AcOH in DMF overnight (14~16h) at 25 °C. The
product was purified by reverse phase HPLC. MS ESI m/e: 424.1 (M + H). The methyl
ester was hydrolyzed with LiOH (19mg, 0.45 mmol) in a 3 mL of 1:1:1 mixture of MeOH,
THF, and water for 2h at 25 °C. The reaction mixture was acidified with 1N HCI, extracted
with CH,Cl; and concentrated to give the pure acid (42.14) (23 mg). MS ESIm/e: 410.2
(M + H). "HNMR (500MHz) (CDCl;) & 9.46 (1H, br. s); 7.72 (1H, d, /=16.0 Hz); 7.51
(2H, 4, J/=8.7 Hz); 7.36 (1H, dd, J=8.0, 8.0 Hz); 7.17 (2H, d, /=7.0 Hz); 7.08-6.98 (5H, m);
6.94 (1H, d, /=8.2 Hz); 6.34 (1H, d, /=16.0 Hz); 5.10 (2H, s); 3.4-2.9 (2H, m); 2.73 (6H, s);
2.1-1.9 (1H, m).

r
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charged with phenol (1.0 equiv.), Qu(OAc)2 (1.0
equiv.), arylboronic acid (1.0-3.0 equiv.), powdered

wo 2@05ms§§es¢ul ar sjeves. The reaction m xture wapCuiusedosmoss1s
Wi 't 16k eWd&l d a solution approximately 0.1 M
i n phenol, and Et3N (5.0 Sgﬂlv nghs added. After
stirring the heterogeneo n mxture for 16h
at 25 C under anbi ent atnosphere, the resulting
slurry is fiItele and the diaryl ether i lisolated
fromthe organig fidtrate by flash chro

The resul t ed. estler hwed W H (.2.00
equiv.) in , d%-ﬁz aid it er——

o

as -t herp hydro
A xt ure—of b

for The reaction m xt acidified
wth |INHC, exhpact ed with CH2A 2" and concentr at ed
to give the pureacid. / 1 1) 0O ~\ | | / &+ 42 4
-89 WO 2005/ 086661, PCT/ US2005/ 005815

t 'i-4= (|p|6rfyl IIonxy)-pheny

(42 4). M8 ES| 357.0 (M H)

8.50Hz); 7.36 (1
) Hz) ; 1704(2H d, 3.

4.2-X (1K m7 2.87 (1H, dd, J=15.8, 8.6 -

(1H, dd, J= 15 9326.7 Hz): 1.88 (3H, d, J=2438 Hz). ||

O o
?4[2%??:%1 A :; ?l&Ac gba%@yé%_@%fgmi %53% C Sh{:ld3
5l 4'7 37-7. 383’(5H ST (2R da 928 0

[04‘39)]\] g 233 {ZL Piﬂdoi%n’ﬁat blBK 1%21 1ﬁﬁbeﬁioox§i§75 &l?—'ﬂex-4-yn01c

acid:(43.3), F6'- Odehemfh)ehes-‘l BLofc &1215(1 methyd pstenl, 324g, 631211@1) was

s I o
treg%%l Vi lé 4H§|Or?§b I3}3>?§/L p%%ﬁ%%} 1A}phen Rﬁgﬁl%? a&S(})/n% f%r %\hm g ¢ solvent was

cofidbdtraled 1ﬁ/5a<E{B| andB-B-nidd74- Byd[rMiy' phbnyl)lhkﬁ%n()ﬁ QGldl\ﬂIEthyl ester
(ODC13) 6 7,47 (2H d, J=F'
(613-mg52.3-mmolpyas isolated frpp ﬂ%ﬁh @m@ogﬁyhy M% ’gZSé pYe: 364.0 (M +H).

e o Byt b @301 ol BB g1 s

EtBAX; (1@ md5 af 78,°Cddr 30.lfs.r@action mixture was cooled to 25 °C, washed with

saturated aqueous Na,COs, water, brine, dried over MgSQ,, filtered and concentrated in

vacuo. The crude product was then purified by reverse phase HPLC to give 3-(3-amino-4-
hydroxy-phenyl)-hex-4-ynoic acid methyl ester (174 mg, 0.74 mmol). MS ESI m/e: 234.0
(M + H). 3-(3-amino-4-hydroxy-phenyl)-hex-4-ynoic acid methyl ester (174 mg, 0.74
mmol) and 3-bromobenzaldehyde (278 mg, 1.5 mmol) in DMF (3 mL) was treated with
DDQ (204 mg, 0.9 mmol) for 2h at 25 °C. The producted was purified by reverse phase
HPLC. MS ESI m/e: 398.0 (M + H). 3-[2-(3-Bromo-phenyl)-benzooxazol-5-yl]-hex-4-
ynoic acid methyl ester (19.6 mg, 0.05 mmol) and trifluorophenylboronic acid (38 mg, 0.2
mmol) in DME (1 mL) and 0.2 mL of 2M solution of aqueous Na;CO3 was treated with
Pd(PPh3), at 80 °C for 14h. The product was isolated from flash chromatography. MS ESI
m/e: 464.0 (M + H). The methyl ester (7.8 mg, 0.017 mmol) was hydrolyzed with LiOH
(4mg, 0.1 mmol) in a 1 mL of 1:1:1 mixture of MeOH, THF, and water for 2h at 25 °C. The
reaction mixture was acidified with IN HCI, extracted with CH,Cl, and concentrated to

give the pure acid (7.6 mg). MS ESIm/e: 450.1 (M + H). 'H NMR (500 MHz) (CDCl3) &

-03 .



6.7 Hz); 1.86 (3H, d, J2.3 Hz). -90 WO 2005/ 086661
PCT/ US2005/ 005815 Schene 42.2 O O OANH O a >~-ONH O
" wOR65/0 ﬁ%lo Il Br HOHOI / F 42.7 42.8 42.9 POr@s205/005815
"B 52 OARE S-S0 G HAARIEF S H2): 391 @14 2); TBU2HL 4, /Schblmy 7482 @H, s); 7.78

R 0 SRR 7 L R e st sSimrhep 10, 746 (b

J=80,1.6043,74.29 (1H, m); 2.94 (1H, dd, J=15.8, 81Hz) 284ﬁ1H dd, J—158 6.9 Hz);
].8&%% 3-tert- Butoxycarbonylan1no 3- {4-[ Z(4-f1 uor o- pheno

Ho@nf3AoKg).- phenyl }-propionic acid (42.11).

Ci4,amdo hydr oxyphenyl ) - propanoi c acid (42.7)
(70%‘f4 Mﬂ'#) in 25nm. of MeOH Benzene (4:1) was

slowy added 2.5 nL of 2MSche@heddn of
trimethylsilyldiazonet hane in hexane at 25 C. The

reaction m xture was stirred for |h and concentrated
the net hyl ester. M5 ESI nle:

(M+ H) ution of fhe nethyl ester 42.¢

mol ) an Qgenbxy“benz&l brom-de 422 BH
2.5 mol was added K2CO3

mol )@ resultlng m xture wasArst hOf edover ni ght

(14-16h) at 25 C. The solution was diluted with water
(20mL.&rand 48Xt agked, MoHNwEROAG, sixces( Q. nL) . The

organic extraction was concentrated and the pr oduct
was pur|f4446d by flash chronmat ography. I\/IS ESI

t 4 l
[O4051 ) snSigt izt W proRng © T%%TS) 34 ydroxy-
Py fibs Blyndictiold W BOH .00 MaOHIaTHN Namu 48 ) i e

reaction mxture was acidified wt

at 2—50‘10 a@d(tstnraesi o Supninttesap 0 2CamtCldonCemBratad eqyiv.) in EtOH (0.2M)
was slowly added, stirred for 3h at 70 °C. The reaction mixture was acidified with 1N HCI

and purified from reverse phase HPLC.

I
kO OH

2 O
F. \N
F
44.3
[0441] 3-|4-(4-Ethoxy-2-trifluoromethyl-quinolin-6-ylmethoxy)-phenyl]-hex-4-

ymoic acid (44.3). MS ESI m/e: 458.0 (M +H). "H NMR (400 MHz) (DMSO-dg) § 12.6
(1H, br. 5); 8.31 (11, s); 8.12 (1H, d, J=8.7 Hz); 7.95 (1H, dd, J=8.7, 1.3 Hz); 7.41 (1H, s);
7.31 (2H, d, J=8.5 Hz); 7.03 (2H, d, J=8.5 Hz); 5.36 (2H, s); 4.47 (2H, q, J=8.0 Hz); 3.96
(1H, m); 2.62 (2H, d, J=7.6 Hz); 1.79 (3H, d, J=1.9 Hz); 1.21 (3H, t, /=8.0 Hz).
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give the pure acid (42.11). M5 ESI me: 504.0 (M +

Na). 1H NMR (400MHz) (CDC13) 8 8.5 (1H, br. s); 7.34
wOQ2odd/086td1 J=8.0, 8.0 Hz); 7.24 (2H, d, J=8.8 PEY/USZ003605815

(1H, d, J=7.7 Hz); 7.07-6.98 (5H, m); 6.93 (2H, d,

J-11.7 Hz); 6.92 (1H, d); 5.3 (1H, br. 1%); 5.03 (2H,

s); 3.0- 2.8 (2H, m; 2.1-1.9 (1H m; 4

91 WD 2005/ 086661 PCT/ U82005/ 00581548

NHONR 0 a 200F F 42 10 42.12

N- 0 BHe p OH

j71~ QOO0 FF 43 cherfe 42.3. a. TFA
DCM r.t., |h; |b. £§?\ , NaBH(OAc)B AcOH, DI,
r.t. over ni s CLi F, MeOH, and water, r.t.
2h. [0438]

3-Di net hyl am n {3 {4-[3-(4-fluoro-phenoxy) - benzyl oxy] -
phenyl} propionic acid (42.14).
(S)-3-tent-But oxycarbonyl am no- 3-{4-[ 3-(4-fl uoro-pheno

[0442)) - benZy(kle{Sym BHErifinpr@nethybpyddac?-¢Dapipbydziesi-earbonyl]-

benigpiogampens-fr- Crposeit 18 EETRUE 530 Bt B aRMRI4bo i)

(DM@@ﬁ%jtS"@t §@1H rbr éf)?s 40 (H-‘lj QIJ«&@ 5 he); fsf@e%ma eJ=(7A92 11(21){z) 7.56-

am ne

7.48r(eH) mives4 1 fldratdad WStHﬁZ)eiéé;ﬂstf @fhail)deﬂq%@H 2, éﬁ&ﬂ\Hz)L 5.16 (2H,

o SR RS et (I U R ST bl 2.1

was purified by reverse phase HPLC. M5 ESI nme: 424.1
(M+ H). The nmethyl ester was hydrolyzed with Li OH
(19ng, 0.45 mmol) in a 3 nL of 1:1:1 m xtjure of MCOH,
THF, and water for 2h at 25 C. The reactlon m xture
was acidified with IN HCl, extracted w
concentrated to give the pure acid
ESI me: 410.2

44.5

[0443] 3-(4-{4-]2-(1H-Indol-3-yl)-ethylsulfamoyl]-benzyloxy}-phenyl)-hex-4-
ynoic acid. MS ESI m/e: 517.2 (M + H). 'H NMR (400 MHz) (DMSO-dg) & 12.5 (1H, br.
s); 10.82 (1H, s); 7.83 (2H, d, /=8.3 Hz); 7.77 (1H, dd, J=7.8, 7.8 Hz); 7.39 (1H, d, J/=8.0
Hz); 7.32 (1H, d, J=8.0 Hz); 7.29 (2H, d, J/=8.7 Hz); 7.13 (1H, d, /=2.2 Hz); 7.06 (1H, dd,
J=7.0, 8.0 Hz); 6.97 (2H, d, J/=8.7 Hz); 5.19 (2H, s); 3.95 (1H, m); 3.02 (2H, t, J=7.6 Hz);
2.81 (2H, t, /=7.6 Hz); 2.61 (2H, d, J/=8.0 Hz); 1.78 (3H, d, J/=2.4 Hz).

6.45 Example 45
[0444] This example illustrates the preparation of (+/-)-3-[4-(2'-butoxy-5'-methyl-
biphenyl-4-ylmethoxy)-phenyl]-3-(4-fluorophenyl)-propionic acid (45).
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(M+ H. "H NWR (500M#z) (CDC13) 8 9.46 (1H, br. s);

7.72 (1H, d, J=16.0 Hz); 7.51 (2H, d, J=8.7 Hz); 7.36
wO2Lb)s/086h61J=8. 0, 8.0 Hz); 7.17 (2H, d, J=7.0 HPL1/US2005/005815

7.08-6.98 (5H, m; 6.94 fditmedS.38.2 Hz); 6.34 (1H,

d, J=16.0 Hz); 5.10 (2H, s); 344-2.9 (2H m; 2.73 o

(6H &); 2.1-1.9 (1H m. -92 V\D 2005/ 086661

PCT/ US2005/ 005815 Schene 43. d>"O1 O/ a, b H2N

42. 14371 F3¢ 0O d e©oNI
. 43\ 5%erre 43. 1. : OAc, 80 C, 3h]
SnCl 2, Et OAc oH 70 nmobenza

DDQ DWF, r.t., 2h; d. 4- trifluoromet hyl bezeneboronl c

acid, Pd( PPh3) 4, DVE, Na2COst5.BO C, 14h; e. Li OH THF,45.2
MeOH, and water, r.t., 2R. [0439]
3- [2 (4 - Tri bl uoromet hyI - i phenyl 3-yl)-benzgoxazol -

OR), was eaped with H

, q (1 2 U for 3h
conckntrated in vdcuo and

3-(3-ni tro-4-Qxdr oxy- phenyl)-hex-4-ynoic acid metfyl
ester (613 ng, 2.3 nmml) was isolated fromflash
[0445) omat o@thyiriym fiBo Ephemy H:3-@Acky drofkkphenyl)-acrytede (43 1o A solution

of thfi e Fnds i SAE i L (B Siv88 aftediig SyREd sion of

ethy1q@hét@R 1Ty Khsttfe @53 %ﬁQ' 18D fehodPinGHMEENRA) M { Bmin. at —78 °C.

sat urated aqueous CO3, water, brine, dried over
Thevtggietipn mjixtpeer wep ﬁlﬁtbelt:smteélrﬁt this teanperatureford) nine Asoliien of (4-

G0 Y Bl LS SR RS s oy

addagtdighe readtii rhiktdre TThe Geatofmiikiure Wﬁs E5ught t6:0 Z3#h. h, The
(M+ H). 3-(3-am no-4-hydroxy-phenyl)-hex-4-ynoic acid
reaghanHIX taks; was quenghedgyitly satyratddagnmoniygn chloride solution, extracted into

O BV Byt i S PR B T i v v

drigd. ovEhm gqgneod umt satfatea sl heusolvienedabsentcacé maéerpmamﬂn ahPhduct was
398. M+ H). . .

purfi e[dgﬁaeé'yér%ﬂﬂomhé Py Shish g6l it 431 g5 po pU{1 405 2)-

[0446] 3-(4-Fluorophenyl)-3-(4-hydroxyphenyl)-propionic acid ethyl ester

(45.2). A solution of 45.1 (385 mg) in ethanol (12 mL) and ethyl acetate (10 mL) was

stirred with 10% Pd-C (50 mg) under a hydrogen atmosphere at room temperature for 3 h.
The reaction mixture was filtered and concentrated to provide 45.2 (350 mg).

[0447] 3-[4-(2'-Butoxy-5'-methyl-biphenyl-4-ylmethoxy)-phenyl]-3-(4-
fluorophenyl)-propionic acid ethyl ester (45.3). A mixture of 45.2 (48 mg, 0.166 mmol),
4'-Bromomethyl-2-butoxy-5-methyl-biphenyl (67 mg, 0.2 mmol) and cesium carbonate (81
mg, 0.25 mmol) in DMF (2 mL) was stirred at room temperature overnight. The reaction
mixture was diluted with water, acidified with dilute HCl, extracted into ethyl acetate,
washed with water and dried over magnesium sulfate. The residue obtained after
concentration was flash chromatographed on silica gel to obtain 45.3 (71 mg).

[0448] (+/-)-3-[4-(2'-Butoxy-S'-methyl-biphenyl-4-ylmethoxy)-phenyl]-3-(4-
fluorophenyl)-propionic acid (45). A mixture of 45.3 (56 mg, 0.1 mmol) and 2N NaOH,)

solution (0.31 mL, 0.62 mmol) in THF (3 mL) was stirred at room temperature overnight.
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ynoi ¢ acid nethyl ester (19.6 ng, 0.05 nmol) and
trifluorophenyl boronic acid (38 ng, 0.2 mol) in DVE
) "W()]zoosm)mq‘nd O" ﬁ2 i of 2M solution of aqueous NRCTDS2048805815
“"T'hit 'eé ﬁ‘d:(dntmﬁl)aiedatreaed @itholilute! HCL Tind erztr@cta@ tnto ethyl

s, BROREAESE e CMab i VoETBhR R0 RE M 5o b i which was
purm Vit hmmt%ﬂ@}&t@e téiBourtt 45 (Mhy). i "B AMR OQf/IHz

1: 1 m xture of and water for 2h at 2

CDﬂlnePPmbanl 9 Gn3)xt Aim, WE3, 1a6T 6hs 2dH 245t (s, 3, BOS, (m, 2H) 3.9,

R 5 6 I S5E R TRRE M IS thed S s B Rim
( 50040z xeblclfd 8 - 93 WO 2005/ 086661

PCT/ US2 05815 "9,52,041,4" ; ":i° P7: z); 91
[04491H, s);Tie RBoyvdpg C@npgmgis veEp preparegaceandinggy mexhozg analogous to

tho&ér%scrg%géf} Pgﬁ%pégﬂr%:g'—%ﬁ-q}éfo%%ﬁ%%ﬂ( [frg(% —trigp(}lorc§r51et£\y§b1phenyl-3-

ylrrﬂeﬂﬁ)xyﬁ%)-hen‘ﬂ'l Qﬁolﬁﬂdjl-iéc zléﬁld (48. 9)43((4¥ﬂ1u(ﬂdpheﬂym53\-& (48méth|y|ll 2-p-tolyl-
thigaph, 5y BSOS R RO AR AEUAS2) 30 B MuoRppbens R 43 G-

tr1ﬂﬂ9ro%{et}8|§;ﬂ@ﬁ@(y?4etﬂox -p Apr@gﬁc a]‘e’ﬁf @% 3r.t., 3h (X

0440] nera dure for the
[0450]epar at Stemngffrem}(lﬂr Ibfdwphemh)ephﬂnyﬁ-n(eﬂhdﬂpdc aky following

h h 4- Et.OH .4 dd I N
corR B S Srio bl apdiOng i Mosee G el P g
Ex&frﬁlﬂe 55 ”Bﬁﬂ%@%@t‘lﬁﬂ%&ﬂ@%%@ﬁgﬂ?@ phBhyl ﬁopmi‘uc%i’d M6)4% 3-[4-(2"-

stirred for

but@cy-ﬁ‘ﬁeethﬁlalmphwlné} -xXimgtho svhenyleph@dyh\momqnm ¢q¢;1(46aﬁ)d3 [4-(4-
meﬁqy%% 'Stepy f.om r§ yFméciﬁogyr}-psh nsif_ﬁ)%-phenyl-proplomc a01d %461 (:)l) 3-phenyl-3-

{4-B2- E%ﬁl&]ﬁioﬁillﬁ@l%yl =Bhédrok{J-etb o2y TeHeyl i optiopidhidachd 6Bt Bpxy)'-cyano-
blphgnyl 4yyl1]nethoxy)-phenyl] -3-phenyl-propionic acid (46.8) and 3-phenyl-3-[4-(4'-

trifluoromethyl-biphenyl-3-ylmethoxy)-phenyl]-propionic acid (46.9).
[0451] Starting from (4-hydroxyphenyl)-pyridin-4-yl-methanone, the following
compounds were prepared according to methods analogous to those described in
Example 45: 3-[4-(2'-butoxy-5'-methyl-biphenyl-4-ylmethoxy)-phenyl]-3-pyridin-4-yl-
propionic acid (46.10) and 3-pyridin-4-yl-3-[4-(4'-trifluoromethyl-biphenyl-3-ylmethoxy)-
phenyl]-propionic acid (46.11).

6.47 Example 47

[0452] This example illustrates the preparation of (+/-)-3-(4-[3-(4-chloro-2-
methylphenyl) benzyloxy |phenyl)-3-(4-fluorophenyl)-propanoic acid (47).
Scheme 47.1
o)
o) A~
’ﬁ: oC
J ¢ '
F 0]
F OH /\©/
45.2 47.1
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ynoic acid (44.3). M5 ESI me: 458.0 (M+ H). 1H NWR
(400 MHz) (DVMBO-d6) 6 12.6 (1H, br. s); 8.31 (1H, s);
. WO.20d5/08ddd1  d, J:8.7 Hz); 7.95 (1H, dd, J8.7, 1P8THZEY(05/005815
"""'7‘."41‘"‘("‘1‘“““s) 731" (2H d, J=8.5 Hz); (2H, d,
1 4.47 (2H, q, J=89ykiz); 3.96
J=1.9

e
oL
3-(4-{3-[4-(3-Trifluoronet hyl - pyridin-2-yl)-pi perazine

-1 -carbonyl ]- benzyl oxy}-phenyl)-hex-4-ynoic acid. M

ESI me: 552.87¢M + H). 'H NMR (400 MHz) (DVsO-dé} 8
12.5 (1H, br. s); 8.57 (1H, d, J=3.5 Hz); 8.12 (1H

[0483] J=7. Bfliyl 8-(4z(3-iodobenzyloxy3pkiSiy])-3(4-fluotdp e pdopanoate

3 By g At T g T80 s
wertaddéd fickessReb2td é’ftﬁty DMF &0 tdL Y dtitich 014322 ¢ .889, 10mind?). The
I\ OH / S H, N H 44.5 [ 0443]

lﬁwgkﬁwn?qm@zwwfnm®ﬁ@bnx@nymmmgﬂwvngwnﬂQWm9ﬂmw®@ﬁﬁym©&yfaaw

OB TRES pPL G By P A5 g
The ddtyens Jvas gerggve(d%ﬁhdeg yaclﬁnﬁaﬂdlz_téw rébidie x(/éé'buriﬂbd bif:fYasB
chrm??togv?pé@ 1q ge C&mpygne} 4idyas aﬁOiogle@aom ivés E§Lgooz )mz/y 505.0
(M_ZH6(1H dd, J=7.0, 8.0 Hz); 6.97 (2H d, J=8.7

. 5.19 (2H, s); 3.95 (1H, m); 3.02 (2H, t, J7.6
[045&]) ; 2 3143 (fhloﬂoilrlﬁetlﬂy]pheﬁyBlher(@libxyjphelqﬂ)—ﬁ)—(%x;orophenyl)-

pro%)'azgat(eg(%lg’ CéJF: %964m|é|,26.'6mm01), 4-chloro-2-methylphenylboronic acid (102 mg,
0.6 mmol) and Pd(PPh3)4 (70 mg, 0.06mmol) were added successively to a dry 1,2-
dimethoxyethane (DME, 2 mL) solution of 47.1 (108 mg, 0.2 mmol) with stirring under a

Cl

nitrogen atmosphere. The reaction mixture was stirred at 80 °C overnight. The solvent was
removed under nitrogen flow and the residue was dissolved in CH,Cl, (2 mL) and purified
by flash chromatography. Compound 47.2 was obtained as a colorless oil. MS ESI (pos.)
m/e 503.0 (M+1).
[0455] (+/-)-3-{4-[3-(4-Chloro-2-methylphenyl)phenyl]-methoxyl)phenyl}-3-(4-
fluorophenyl)-propanoic acid (47). LiOH (48 mg, 2 mmol) was added to the THF-H,O
(1/1, 4mL) solution of compound 47.2 (104 mg, 0.2 mmol ). The reaction mixture was
stirred at room temperature overnight. 1N HClq) was added to acidify the mixture to pH 3
at 0 °C. The mixture was extracted with ethyl acetate (20 mL x 2), washed with water and
brine, dried over Na,SO4, and purified by flash chromatography to obtain compound 47 (82
mg) as colorless oil. 'H NMR (400 MHz)(CDCls) 6 2.22 (s, 3H), 3.05 (dd, J =7.8, 1.1 Hz,
2H), 4.49 (t, J = 8.0 Hz, 1H), 5.09 (s, 2H), 6.92-7.43 (m, 12H). MS ESI (neg.) m/e 473.0
M-H).

6.48 Example 48
[0456] The following compounds were prepared according to the methods described

in Example 47.

- 98 -



6. 45 Exanpl e 45 [0444] This exanple illustrates the

preparation of (+/-)-
woizpisasydei 4- yl met hoxy) - phenyl ] - 3- (4-f | uor ophenpCYAISR@BI005815
-95 WO 20QBabRaEE61 PCT/ US2005/ 005815
Scheme 45.1 OOF OH~l FOHF OH4 45.1 45.2
~\ 00 FOG-/ FO 45.
3- (4-fluorophenyl)-3-(4-

onic acid

(45).

3-[4-(2' -butoxy-5"-nethyl -

o ~\
45 [0445] Et hyl
droxyphenyl ) -acryl ate

oCH

(45.1). A solution of hi wy hexanet hyl di si | azi de
(23.1 nm, 1IMin THF djto a stirred solution
of ethyl (tr|mstlg : nm., 13.9 mmol)

in THFE (15 ni)

in 10 m n.

at -7 C. || Thiexreaction

m xture was further stirred at this erature for 20
mn. A solution of (4-
f1 uor ophenytompduky ir oxyphenyl ) - metshanone (2 g, 9.2
nmmol) in THE (30 pl}) w i on
m xture. The n&actl bn m xture vvas44msdnught to0Cinb5
h. The reauhg.énmh ILur_(-_‘ Was qui-_‘né,a&g) “:L il: E‘I'Id[(:d
amonl um gnrof €SPttt o, —exXxtiractea—+Hnto ety
acet at e and—waShed—ith-dil f b‘.@ll I’ P i—-de
sol uti on. Thp43rAnan C Iasjuar ‘:" -byjpxy 2 nesijum
sulfate. The 48Bvent was f«FotbersugmdBiorephenybn and |
product wds _A86i fi ed fl| a4t(Cedthormédhoagihgnpl) sili ga
gel, giving 4483 as|an oi4-(RIbueHy-§)luck&heajl)
3- (4- Fl uorlophggyl ) - B- (4- hy d4gxyahespdxypis® oni ¢ adgi d
ethyl ester g5 2)| A SOL@ merdls_p%ébokybﬁég,m'g) I
et hanol (12 g Eﬂ”u et ny|4 i&’rmhﬂrg Ll rir ed
wth 10% Ra=€ o1y U”Z‘Tﬁl h'yo Q;QC| h9° '"lei’e t
r oom t enparattirhl £ o . SYIRICRT o e
filtered and entr r-n‘ Mﬂ-metﬁi?m?:%dlmﬂwl D
[ 0447] 48.13 4-(2,4,6-trimethylphenyl)
3-[4-(2' - But o414’ - et hyl 44¢¢pibdorpl2-dthpkymtenygly) - phgnyl
]-3-(4- fl uor4331‘83ny ) - pr opi(@nflworacd-ethekyphenglyt er
(45.3). Am Xgiie of 45.2 (482 H&bprébokephdiim) )
4' - Br omonethyjg #7 Du OXy-5- MBI AV qifl AEREny)B7 M0, U. 2
(50 and [CESIEIR Ca] Ot e 603 1y 1o i UIOr YT OV
reaction 2T 48.197 T T VU35 (5 ethoxy-2-tluorophényD) Y

48.20 3-(4-chloro-2-methylphenyl)

48.21 3-(2-ethoxy-5-methylphenyl)

48.22 3-(4-chloro-2-ethoxyphenyl)

48.23 3-(2-butoxy-5-methylphenyl)

48.24 3-(2-butoxy-5-fluorophenyl)

48.25 3-(4-ethoxyphenyl)

48.26 3-(5-fluoro-2-methoxyphenyl)

48.27 3-(3-isopropoxyphenyl)

6.49 Example 49
[0457] This example illustrates the preparation of (+/-)-3-(4-(3-(4-

(trifluoromethyl)phenyl) benzyloxy)phenyl)-4-(diethylamino)-3-methyl-4-oxobutanoic acid.
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m xture was diluted wth water, acidified with dilute

HCl, extracted into ethyl acetate, washed with water
wansissad over magnesi um sul fate. The resi dueprgibtuaroedossis

after concentration wasSthamk 494 omat ogr aphed on

silica gel to obtain 45.3 (71 ng) . [0448]

(+/-)-3-[4-(2' -Butoxy-5"-nethyl - %heny -4-yl met hoxy) -

phenyl]-3-(4- fluorophenyl)-p onN cid (45). A

xtyre of 45.3 (56 ng, 0.1 Nl\la()—|(
@ (0. 3% i, B 62 o) ) nTHF(3 ) /_/
ed » oroomtérrperature overnight. -96 WO

2005/ 086661 PCT/ US2005/ 005815 The reaction m xture®©
was concentrated, treated with dilute HCl, and
extracted into ethyl acetate. The organic |ayer 491

43¥gyshed o BLL A FNGS DB fhuh 1o (ioho. REpduct

10 m ch \/\/a\/\%’tlbl ur i by gﬂ hpggrr%t ogrcagh?/i 5{) gi ve

Carbomyldiimatazéle ((2(1)65@)140ﬂ1h10l§|\)@8( &BRdbizomnECDEAIBY aymlaple 25(4-

hydgowilfxml)pg%lomg a@&?%l g, Hé‘f_wmo gl(ﬁﬁ%%m]%}j Ségr{t e’swg’ id g and gas
evofutfm s dbtrvd®Hike MRIES miA8Ee Qvaﬁét?rrecﬁtje% 3G, (Mlﬁ)imufb (4@ 9¢g,

Exanpl e 46 [0449] The fol |l ow ng compounds were
190p‘i mpmlb@nda‘@fehin(bﬁ gllt,d%étmmlls) wieraladdedidropwise; podthe mixture was

stmff%ls zfrer:;nlki)% ;[g% (reer?ﬁﬁ) \gast gfuefnghedt t1h|wat iy %891%1)[/,9 al[l)d bﬁ: gﬁtm%phase

was e)&faﬁﬁﬁﬁﬂﬂyéthﬁfh@&ﬂe]@@ RAR3P T IEe &ﬁhﬁn@&@r%]a}nc extracts were dried over
3- (4-fluorophenyl)-3-[4-(4-nmethyl-2-p-to

MgBk apdroBeyirated osegyo.phehpofuph was mmlfieddm Bashabronatgergphy

4- rophe
iph i BRORRGTEY btk 494 S Syninshas it el AP ST e 206
(Mapid (46.3). [0450] Starting from
(4- hydr oxyphenyl ) - phenyl - net hanone, the follow ng
compounds were prepared Mto nmet hods anal ogous
hose descri bed in Exanpl e 45:

[ 42 2- et hyl - benzyl oxy) - phenyl | - 3- phenyl p5 /
'ienyl] 3- phe y

cid (46.4), 3-[4-(2 -

but oxy-5' - e - bi ph | - 4- yI met hoxy)
@ pr opitoni 4@7%_ /S)LW

met hyl - 2-p-tol yl - i i 5zol - 5- ylnethoxw
cepropionic acid (46.6), 3-phenyl-
{4-[2-(3-trifluoromethyl-phenoxy) -C& hoxy] - phenyl } - pr op
lgoi ¢ acid (46. 7yg 13-[4-(2' - cyano- 493
bi‘phenyl - 4- yl met hoXy) - phenyl ] - 3- phenyl - pr opi 6fl ¢ aci d

[04896. 8) aRv4-B3- méhyﬂu&(][mlethyl)phenyl)benzyloxy)phenyl)-N-

ally&ﬁ%{ﬁaﬁg%ﬁgg {9;‘3%'){ gﬁé}? é%élgt ﬂ_@ rsowgg acpcﬂag tg a]mlgt og OP compound

49. i @myig @xxﬁfh%]yéadlméhbmgm A3y234184 haRfin DN (50mL). The

ow ng conpounds were prepared according to
resuisngm odstugeahsogioed overnights Ehelesastiph edsiquendhed ythewatsr (500mL).

s R B U PR YR R B
phade sp\)ééﬂe Qridd ﬂwéﬂ MfS Ofaddtine tsélkzéﬁ@@ﬁ@féﬁ{d%é!)i vBiaNemYded Pradsiie. The

et hoxy) - phenyl fr opi onic acid (46
resulting residue was purified via flash chromatography (10% Acetone in dichloromethane)

to yield 15.9 g of 49.3. MS ESI m/e: 440 (M-H).

)

henyl ] - 3- phenyl

1€
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6. 47 Exanple 47 [0452] This exanple illustrates the
preparation of (+/-)-3-(4-[3-(4-chloro-2-

worbdsyispdseny | ) PCT/US2005/005815
benzyl oxy] phenyl ) - 3- ( 4- f ISehemp[49i3y| ) - pr opanoi ¢ aci d

(47). Scheme.47.10 Q/ I I\ ~FBI1 I/ O FOH
2 47. 1 N 2005/ 086661 PCT/ US2005/ 095815 o CN
Wl /N O F'OFJOA47.2 4 3]
e 0 —_—

(47.1). Cs2C3B (4.89g 15mml) and
I-(bronmonet hyl ) - 3-i odobenzene (4. 45g, mol ) were

CF:added successively to a dry DMF (20 nff sol ution of
45.2 (2.889, 10mmol). The reaction mixture was 494
stirred-at” roomtenperature overnight, diluted with

[0460Ny| ac24(d(3-(4-(Riflabyomethghphlenylbeneploay)phkdOl)2-metl¥)lpent-4-
and, brin 0Q niL), .and drjed over K Na2SO4. The

eneririle R R YRR R e PHECrISit e tipgethod of

Wd%fslleft LEd19M) TbAshedrGHEAFBL ‘P%E-% l@@.yAhﬁdQ '4%%669%29%1 8mmol) and

as a colorless oil. M5 (pos.)
PPIiV2Hy,.80p0d&id vere dissolved in anhydrous dichloromethane (160 mL). EtsN (12g,

= (4- [.3- ;4 Chlqr 0- 2- pet hyl phenyl ).b | henyl ).- 3- (.
gl T TS Bl Rr AR PR e
wa8 sttt koord téipeRit@reloveBiist! AMhe @Uécﬂ@ﬁ%ﬁsﬁu@ﬁél@d(v&i@?sdﬁﬂated brine
0.6 Mol ) and Pd(PPh3)4 (70 ing, 0.06mmvl) were added

(259unke sBievaszanic phase avay extractedi with ki) acdtaind S QmVE3). ZThe gombined
| i f 7. 1 , .2 | it ti i
orgdfigahed? vt ool Rastnnfl gonfBatedindty Babéd Bifupe, The

resBlting k@ethRtwRuEfied e lgh throhlfo SOMEH5WBY] AQIAY @fthexanes) to
under nitrogen flow and the residue was dissolved in

yieHEZG g of 4941 ) HWRMWW (CB¢1 PAstd Eﬂi‘l@hﬁ%@(%@ 7.61-7.51
(3}%@’?;&@ GA7 4 243531807 84 PRY A= ofD). Y &35k, nfYPs BPls.17 (4m,

m); 2.71-2.59 (2H, m); 1.72 (3H, s).

Scheme 49.4
0 CN
— g r @j“
CF/ CFs
49.4 49.5
[0461] 2-(4-(3-(4-(Trifluoromethyl)phenyl)benzyloxy)phenyl)-2-methylpent-4-

enoic acid (49.5). 49.4 was added to a mixture of ethylene glycol (8 mL), H,O (0.25 mL)
and KOH (750 mg). The resulting mixture was heated to 190°C for 6 h. The reaction
mixture was cooled to room temperature. The aqueous phase was extracted with ethyl
acetate (10 mLx3). The extracts were combined, dried over MgSO, and concentrated under

reduced pressure. The resulting residue was purified via flash chromatography (10%
acetone in dichloromethane) to yield 632 mg of 49.5. MS ESI m/e: 441 (M-H).
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me 503.0 (M+l). [0455]
(+/ ) - 3- {4 [ 3- (4- Chl or o- 2- et hyl phenyl ) phenyl ] - met hoxy
-V 1(,6 } ,,,,,, &4- f 1 uorophenyl) - propanoi c acid P€¢T)S2005/005815
. OH '''' it ¥ was Sabieled495 t he THF-H20 (1/1,
4m_) sol ut| of compound 47.2 (104 ng, 0.2 nmol). The
geti Or coms stirred at roomtenpera @ CON(C,Hy)
ght . 1(aq) was added to aci d >

P at 00C. The nixture was extra

state (20 nL x 2), washed with wat gr\and bri ne,

ed over Na2S04, and purified by f

cr{chromat ogr aphy to obtain conpound 44/ (82 ng) as
colorless oil. 1H NWR (400 I\/Hz)(CDC13) 8 2.22 (s, 3H),
305(dd495:78 1.1 Hz, H, 4.49 (t, J49.6.0 Hz,

0l 47386 M%;H}rlggagﬂ%?ﬁlﬁv%ﬂi@%@d&%ﬁ%ﬁgnﬁ?\e Sodisgr-

meBRRGHRASH WRTdR (9.6 60%1 e BeTRSINQES added d
daser i bed i g(’g P A Wfd@\;\%’ﬂ %59086 hQds added dropwise

to 49c5r¢1092m@ %) 2508 g1od) mﬁabycboqsahdﬂ@qmethame = (mlp) Xlhe resulting mixture

was4re x%cngayqegés t%léei,ﬁﬂf@q Hegléﬂsghg g{cg;grﬂr&%}}a)ne WS r%rnoved under

a stfalo Bl OAMh}ZiTMSU&Hé?Q@ &Yl was aﬂ@ecﬁdrop\mse followed by diethyl amine
4-(2-ethoxy-6-fluoro henél 48

(504mg, ’L&.Qﬁp(n@)o}) agldetBMI( meny.p mnzq@) 8The mixture was refluxed overnight.

The re%%lclfnls 9 cglg&%lt%ﬁg 3r re%ecl gressure, and the resulting residue

waﬁpt(rﬂﬁe@lmz@ ﬂ@sﬁcm&hbwbrabﬁﬁyb)% cthPl debtate in hexanes). 82 mg of 49.6 was
4- (4- met hoxy- 2- met hyl pk ﬁ{Mz{

obtaned N8 DY e 258 PP M MVR (500MEEZ) (CDCls) 5 7.72 (4HL s): 7.69 (1H,

$); 7.6-7.5 (3H, m); 7.14 (2H, d, J=8.5Hz); 7.05 (2H, d, J=8.5Hz); 5.7-5.6 (1H, m); 5.15

(2H, 5); 5.03-5 (2H, m); 3.5-3.2 (2H, m); 3.0-2.9 (2H, m); 2.74-2.64 (2H, m); 1.62 (3H, s);

1.13 (3H, s); 0.72 GH, s).

Scheme 49.6
Q O\QjCON(Csz)Z Q O‘©—§CON(C2H5)2
, == HOOC
CF; CFy
49.6 49
[0463] (+/-)-3-(4-(3-(4-(Trifluoromethyl)phenyl)benzyloxy) phenyl)-4-

(diethylamino)-3-methyl-4-oxobutanoic acid (49). The oxidation reaction was carried out
according to the method of Henry et al. (1993) J. Org. Chem. 58: 4745. A catalytic amount
of 0sO4 was added to a solution of 49.6 (50 mg, 0.1 mmol) in acetone (4 mL), followed by
an excess of Jones reagent (0.25 mL). The reaction mixture was stirred at room temperature
overnight. The reaction was quenched with water (2 mL), and the aqueous phase was
extracted with dichloromethane (2 mLx3). The combined organic extracts were dried over
MgSO, and removed under reduced pressure. The resulting residue was purified on
reversed phase HPLC. MS ESIm/e: 514 (M-H).
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i

48.12 4-(4-rnethoxy-2, 6-di net hyl phenyl) 48.13
4-(2,4,6-trinmet hyl phenyl) 48.14
\VéZ@ﬁﬂBh%Dmo Ziethoxyphenyl) 48. 15 PCT/US2005/005815

4516501 U {o%yphenyl )  48. 16

[04?@( i 8I go S%%%%%dﬁ%@?ﬁﬁ}% p]fgr%a%i il cl):f 3d A{rﬁi 'H lpcﬁ%l %rc} -ethyl)-

blpﬁed e}tlﬁféﬂ%x f)héi@rl}ONU»eﬂMe)thylékﬁccﬁﬂamw acid.
4- chloro - et hyl pheny|

3 ( 2- et hoxy- 5- net hyl phenyic em 0
4- chl or o- 2- et hoxyphenyl ) 48. 23

(2-8ut oxy-5-nethyl henyl) 48.24 O_@_/Coona
¥ (2- but oxy-5-fl uorophenyl) 48.25 3-(4 YOXA/ ph )
48. 26 3-(5-fl - 2ceti;hoxy henyl)  48. 2
(3-i siopr yl) 6.49Exanpte AQ([0457] This
xanpl e illustrates the preparation Q
+/-)-3-(4-(3-(4- (trlfluoromathyl)ph
enzyl oxy) phenyl) - 4- (di et hyl am no) -@&s net hyl - 4- oxobut an
0| c acid. -99 WD 2005/086661 PCT/ US2005/ 005815

chene 49.1 0 O N-NNe, O O/ + HZNN O®blag. 1

"’4‘@4 7 ar B T e SRR e BRATPIMERAI Mg acia

methyl esinn(ft(hl)al@qmlmmd HaBI(&5.8-g 80.1 mmol) was added to methyl
4-hydroxyphenylacetate (8.3 g 50 mmol) in DMF (30 mL), followed by Cs,CO3 (17.9 g, 55

mmol). The resulting mixture was stirred overnight. The reaction was quenched with water
(300 mL). The organic phase was extracted with ethyl acetate (50 mL x 3). The combined
organic phase was rinsed with saturated brine, dried over MgSQO4, and concentrated under
reduced pressure. The product (16.3 g) was used in the next step without further
purification. MS ESI (pos.) m/e: 423 (M+Na).

Scheme 50.2

CO,CH,
a oVl e O@C"
S <
b &
50.1 50.2

[0466] 2-{4-[4'-Trifluoromethyl-biphenyl-3-ylmethoxy]-phenyl1}-succinic acid 4-
tert-butyl ester 1-methyl ester (50.2). Compound 50.1 (4 g, 10mmol) in THF (12 mL) was
added dropwise to LDA in THF (1M, 12 mL) at —78°C. The resulting mixture was stirred
for 30 min. before fert-butyl bromoacetate (2.15 g, 11 mmol) in THF (2 mL) was added
over 10 min. The reaction mixture was stirred for 2 h at —78 °C and allowed to warm
slowly to 0 °C. The reaction was quenched with saturated aqueous NH4Cl1 (20 mL). The
organic phase was extracted with ethyl acetate (25 mLx3). The organic extracts were
combined, dried over MgSO, and concentrated under reduced pressure. The resulting
residue was purified via flash chromatography (50% ethyl acetate in hexanes) to yield 3.3 g
of 50.2. MS ESI (pos.) m/e: 537 (M+Na). "H NMR (400MHz) (CDCl3) & 7.72 (4H, s);
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hydr oxyphenyl ) propi onic acid (21g, 127mmol) in THE
(I oom_) Centl e warm ng and gas evol ution was
adl The resulting mxture was stirred feacT®sk05/005815

yyyyy

4 7"68“@11}(‘ D,&m $id 0Bty 251804 2 Fhoh); 6:0846.87 (B 521 4n2H, s); 4.04-

o0 B RSB EH  S LRT

wat er (200nL) and the oggid¥hfe JYRSe was extracted
wi th ethyl acet ate (50 mM_x3). The conbi ned organi c
extracts wer &9

uctD was purified by flash o}
lution with ethyl ®‘ 0
a%a white solid. m e 206

-~ N/ -/l + o- /| _0~1°

oF _ zyl oxy) phenyl ) - N
* - allyl propanam de (49.3). Cs2COxr{23.1g, 71 mol) was
added to a m xture of conmpound 49.2 (20. 359
64. 5rmo$0.2and phenol 49.1 (13.23g 64. 5mml )S0.%h DWVF

046550 T BRSSP i -

tert-Witgbéster (303y.cLitkismenidradded Nhf Bhmyl) vesekddédto a solution of 50.2

7onx3 Th nbi
in MagRO RO 8! SO Thae Paliae sl GRRBRS Fgssdoom riperature

ovenP% S SH eor%égﬂc?sol{/&% Wak § %éi‘xgo %C{él?%éﬁ é&ﬁx%edg P%:éh Fdr@.d THE Ebactl n mixture

sh r?hr mat ogr aphy I'n or onet hane
was éxdragiedlvaithldicRotpnadfthah8 (B0 mlB< BSIThe @ parid 8xigadiHyere-cbined, dried
WO 2005/ 086661 PCT/ US2005/ Q05815 SC eme 49.3 / \ 0/
over MgSQy andcgqneairatedjundesrgdysed. prgssyrgglhe re[sel,y@g]remdue was purified

via ﬂ%sl{ g’lﬁ(}fhago it p}Sf (geér?g %If etf&fé hﬁﬁl%léﬁlle)sg@‘éwgg%}’dl ﬂglf g&'dr(]))mg)- MS
ESI (qoeam/mrszmwm)r f}éwmm(mmmm (OPCle) & RE2GEHL)N7.67 (1H, s);
7.59-7.47 (3H, m); 7.29-7.25 (2H, m); 6.98-6.97 (2H, m); 5.14 (2H, s); 4.04-4.0 (1H, m);
3.1-3.053 (1H, m); 2.64-2.60 (1H, m); 1.4 (9H, s).

Schemxme 50.4

HO N(CH3)2

e %, ___._.,f &

CF;

50.3 50.4
[0468] 3-{4-[4'-Trifluoromethyl-biphenyl-3-yImethoxy]-phenyl}-/V,N-dim ethyl-
succinamic acid fert-butyl ester (50.4). A solution of compound 50.3 (50mg, 0.1mmol) in
dichloromethane (2mL) was treated with 1-hydroxybenzotriazole (15 mg, 0.11mmol) and
EDC (21 mg, 0.11mmol) sequentially. The resulting mixture was stirred for 1 h. before
dimethylamine (9 mg, 0.2mmol) was added dropwise. The reaction was quenched 30 min.
later with water (5 mL). The reaction mixture was extracted with dichloromethane

(2 mLx3). The organic extracts were combin ed, dried over MgSO4 and concentrated under
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Walters et al. (1991) Tetrahedron Lett. 2: 179-182.

Am' de 49.3 (15.99, 36.2mmol) and PPh3 (21g, 80nmol)
s oq/admssol ved |,n anhydrous di chl oronet hane ( 26@/USR05/005815
! ”dﬁteﬁ "{sm@ Ty Ao} @8 dn@C]T&e(pi@:lwgwaﬂﬂ@d?omﬁmln)ext step

Wiﬂ%‘?‘}t ggg“ﬁ ﬁ’l“t mgggﬁmsgsul t?ﬁg@ﬁa)m %: r eact i on

was quenched with saturalgfeleist® (250 ni). The
organi ¢ phase was extracted wtih ethyl acetate

(50i nLx3) . The,conbined organic phases were dri ed"CM) o
over MySO4 and & entrated under reduced resbsu o
The,__resy \ gsi dye was purified via
At ogr aphy’ ( 26% i@l acetate in hex o
12.3 g of 49. 4% NVR ( 400MHz)
4K], 7
Q.

s); 7.70 (1H, s); “©7.61=7.51T (3
=8.9Hz); 7.05 (2H, d, J=8.9Hz); 5
3—21-5.17 (4H, n); 2.71-2.59 (2H, e 1.72 (3H s).
CF:Schene 49.4 O~ ~ CN OO COOH CF3 CF3 49.4 49.5
[ 0461] 0.4
2-(4-(3- ?4 (Trifluoromet hyl)phenyl) benzyl ox% phenyl ) -2
[0469FEt hy! D@Vl)“s‘lﬁl- rﬂl@&hﬂlemﬁ @hexﬁ@%@lﬂﬁ&@?ﬁ?ﬁeﬁﬂ}-@fw
m xture of et en ycol f z
dimethyl¢spscinggpic aqlﬁéSQ)e%ter 5Ag (ﬂﬁm&@ B9mmeDhastdissolvsd Mo C
n
aich@fgyfecdng/11% SAR6 B0 AMEA M8 ARRAARNE S s AN at room
templeiipilre faceh.alke éd@enm@vedﬁmdemﬂu@dtmem,emﬁahb proddet was

dried SO4_and t d
purée@iogu%%e%wﬁm BB PG a0 RS S BYIER0S et TR D,
| t
HE eﬁ@gﬁ%@gﬁ PROERD 79481 Q07 67 éﬁﬁ,ﬁ,lﬁfz%ﬁgg WSSk (H, 4,
J-26105)| msqamd meyﬁaomz (L5854 24420 (1H; m);13120-3.13 .(1H, m); 3.0
GP{»@)‘?’%%%F@H‘,‘%E.%E% P SONC HB)z OF O\ 3 49.5 49.6

2- (@51 3- fidatapld 41 uor onet hyI ) phenyl) benzyl oxy) phenyl )-N
N-di et h"l"% hyl pent - 4- enami de (49.6).

[040) or i de¥l(115¢xﬁm’gle i Sﬂl@@ﬁﬁhﬂ Bremst@u‘@feﬂ("dm@%\)d tbéazol 2-y1)-3-[4-(4'-
trifluoromethyl-biphenyl-3-ylmethoxy)-phenyl]-propionic acid.
Scheme 51.1

50.3 51.1
[0471] 3-[4-(4'-Trifluoromethyl-biphenyl-3-ylmethoxy)-phenyl]-succinamic
acid zert-butyl ester (51.1). 1-hydroxybenzotriazole (225 mg, 1.65 mmol) and EDC (315
mg, 1.65 mmol) were added sequentially to compound 50.3 (750 mg, 1.5 mmol) in
dichloromethane (25 mL). The resulting mixture was stirred for 1 h before ammonium
hydroxide (25% in water, 630 mg, 4.5 mmol) was added dropwise. The reaction was
quenched after 30 min. with water (10 mL). The reaction mixture was extracted with

dichloromethane (10 mLx3). The organic extracts were combined, dried over MgSO, and
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to 49.5 (100 ng, 0.23 mml) in anhydrous
di chl oronethane (4 nL). The resulting m xture was

”" 0 woebdssed1i n a seal ed tube at 50 C overni ght. PO®/US2005/005815
chmfaiedriﬂmlét ﬂﬁn&&m&éuenﬂﬂedamd@éwas pursﬂadeamﬂafh dRomatography

SOl BB bk BB TR BT A R4 e

500QVBSIMel NMR oM UCDH MRS 7.5 t4H< ey mmml GPW 57-788 (3H, m);

reaction m xture was concentrated under reduce

7.2%7 884 2Hem):ah@-6: He(2He dui6,5132) 841 (RIS, $)whB1BdSi (fIHeal)A/fv 49-3.13

| 25% et hyl tate in h _
(Hg o ST HEP Bl ca. b ESi mic: dge (B, 1M
MR (500Me) (CDCL3) S 7SehehéBzs): 769 (1H  S):

7.6-7.5 (3H, ; 7.14 (2H, d, J=8.5Hz); 7.05 (2H, d,

J=8. 5Hz) ; 7- o (1H, m; 5.15 (2H s); 5.03-5 &

m ;—3. . , m; 3.0-2.9 (2H, m; 4- 3.6

[ 2 .13 (3H, s); O. 3 SN =
OC(]\I(CZHS)Zq O CON(C, HS) 2 e/ CF3 CF3 49. o

[ 0463]
-)-3-(4-(3-(4-(Trifluoromethyl) pf | ) benzyl oxy)
cr/phenyl) -4- (di et hyl ani no) - 3- met hylc4- oxobut anoi ¢ acid
(49). The oxidation reaction was carried out
accordi ngl.1o the nmethod of Henry et al. (19882 J Og.

0488 sor it aapameyic- P gmgromess binnd 57 Bndhesy
phegki]~p1fo%hdxﬁ¥\'§@hdbyrt-b%yl%§&€%51 2 LM@%n" se&ggéhft (§0mg20.2 mmol)

reaction mxture was stirred room

wasgt aéildp@ tcaa splutionokromingiind STHLSY emeﬂqlcmm@sn (;f FEnE@rda. viihe gesulting

mix{fie fes B ol Phskb e MRS PSS TR w Bb AR i vater

(5 181). "Bt iRa RGN ke Sva8 éRtractddwiil dRAbréBEMMRASUADLY). The organic
reduced pressure. The resulting residue was purified

extigpls wyeay mmbmethda@é omMgSQ@agsconcaméatecsqnde( deyed pregepre. The
pro%{\%t %v%g I%/g{qglgg %2}'%? gp%gf%%é% e[thyél %4<],tat-e|:_ ﬁeﬁngmé) §1eld

nﬁmhﬁd 54.2- (@@ nig)dtb lcwar ahet lws ESI (pos ) m/e: 516 (M+H). 'H NMR
yl met hoxy N, N- di met hyl - succi nam

(40%4‘.?@) (oS T8 ot S Dttt it § 311 28 CHE m; 7.0-
6.97 (2H, m); 5.14 (2H, 5); 4.25-4.22 (1H, m); 3.51-3.46 (1H, m); 2.78-2.72 (1H, m); 1.38

(9H, s).

Scheme 51.3

51.2 51.3
[0473] Ethyl 3-(4-Methyl-thiazol-2-yl)-3-[4-(4'-trifluoromethyl-biphenyl-3-
ylmethoxy)-phenyl]-propanoate (51.3). A solution of 51.2 (100 mg, 0.19 mmol) in EtOH
(3 mL) was treated with chloroacetone (88mg, 0.95mmol). The resulting mixture was

refluxed for 5 h. Aqueous HCI (6N, 25uL) was added into above reaction mixture and the
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CF3 CF3 49.2 50.1 [0465]

[4- (4" -Trifluoronethyl-biphenyl -3-yl net hoxy) - phenyl ]
Lo Voaowetoseseaci d et hyl ester (50.1). Conpound 48CR/US1BSB05815
*réadliorowadlidatbal ar's0/4E -Gvefoght t Phenslent was removed under reduced pressure.

4- hydr oxyphenyl acetate (8.3 g 50 [). in DVF (30 n), .
The BqOﬁB%é’ﬁaySva%éé @@aﬁﬁ?h@ ,togsphyndélng'% cthyfpeeipiedy Iit‘%‘%’ﬂjs) to yield

' e b 0 j . The reaction was
51'%&%%%%%82%{)2?/& %%E)@ngﬂgg The organi ¢ phase was

extracted with ethyl acetS&sheme®3.4v1. x 3). The conbi ned

organi ¢ phase was rinsed with saturated brine, dried

over MgSO4, and capncentrated under reduced pressure.

The product (16. \@ was used in the next step w thout Jﬁ
further pupihicatr®dn. M5 ESI (pos.) me: 423 (M:Na). N

Scheme 5(P ‘@’ j O O CF3 CF3 50.1 50.2 [0466 s
2- @A -Tri et hyl - bi phenyl - 3- yl neyhaxy] n@ 0
-sytcinic acid 4- tett\butyl ester 1- mat ester

2). Conpound 50.1 (4 g, 1Omol) in THE (12 m.) was °

added dropwise to LDA in THE (1M 12 y at -78C. The

crfesulting mxture was stirred for 30Ymm. before
tent-butyl brompacetate (2.15 g, 1lgamol) in THE (2

rnL) was added over 10 min. The reaction m xture was

stirred $hB 2 h at -78 C and allowed to warm sl My

0458 00us (PAHEay el e s oate ek Pinhenst

' 1 ; 3 i X1
P by 3B 5 50D m1EE B0

dissoheisrin eSO irlel, 3Th). r Beauesiliingg mixiyiedwes siersd at room

o PSS R P o,
dicHlofsm&Bahe((BHNa3). tie uct® ifidd G vorsSphasd BP{ 4Ho yield
s); -103 WO 2005/ 086661 PCT/ US2005/0Q5815

compgaIg S (¢ 272, M§ ESB(ro8) V6 7198 IM+E) - HNWR (490MIE)(DMSO) 5
7.9% (ﬁﬁ{,) q,ﬁigigﬂzﬁg@ (3})1?' ab ALt (0B AP3H Bl
7.29 (2H, d, J=8.7Hz); 7.09 (1H, s); 7.01 (2 H, d, J=8.7Hz); 5.18 (2H, s); 4.66 (1H, m); 3.2
(1H, m); 2.93 (1H, m); 2.33 (3H, s).

6.52 Example 52

[0475] This example illustrates the preparation of (+/-)-3-(4-((4-methyl-2-p-
tolylthiazol-5-yl)methoxy)phenyl)-3-(thiophen-2-yl)propanoic acid.
Scheme 52.1
O><O O O><O
|
HO (?
THP

1.1 52.1

[0476] 2,2-Dimethyl-5-[4-(tetrahydro-pyran-2-yloxy)-benzylidene]-

[1,3]dioxane-4,6-dione (52.1). Protection of the phenol with dihydropyran was carried out
based on the method given in Miyashita ef al. (1977) J. Org. Chem. 42: 3772. Compound
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O HO - P04 CF3 CF3 50.2 50.3 [04671

2 {4-[4 -Trifluoromethyl-biphenyl - 3-yl met hoxyJ- phenyl }

} 0[15(1]86’660: acid 4- tert-butyl ester (50.3). LiPOrwse00s/0581s
& "1 mwﬁ ‘gt ot (R ik ’61x9‘smmmbhlometmqa It)o 3g-Biftydtd-BH-pyfan (250 g, 3

mof} g e TG PSP LB Y £ Sr R by P ftction mixture

healddo @rgdant sseml(y sn{) Yeg ﬁi?SWéﬁCL%W&ImISl@M&%e reaction. The
pressure The reaction mxture was extracted wth

reagtiaphivas esmeertieatasl yngor retinecd)presshis tor-garifoobime. alck of awst@ne was

d nd
T e A —
andvi B oﬁ‘b@&bnt@bﬁs&ﬁiﬁbw L&ﬁlﬁislreﬁﬁwd) Eé’s)ﬂe @ELaichétﬁne was added, and

hexanes) to vyi el d acid 50.3 (860 ngy ESI (pos.)
0.5 4y @f sobyznt wraIgEOved ppgguredueod PIgspure.( ﬁu:qeayﬂt@g leum of ety fine,

g Gt bl i iRy

acefng- Tho Eﬁoduil:H;vasmlriedZn @4fa2utﬁﬁ) o(/dﬂ-lat 56) °C dnt# noFhrtter sslvent collected

O+ 0-<: CF3 CF 50.3
int %thrgpnsn [e(agg@ilunEQZN( gwas obtamed as fine, light yellow crystals. 'H

L X — .

- p(%en z‘)(;\IBN/Iﬁg %r%%%w 18y %?Kdérznﬁ%yag??}?e?f?’ f)dljtZI);IFJ 8.9 Ha);

5.6 ¢melHY; 307(0()m, IH)shB(l(mth))t SciofmapaHp VS ESIQpay,) m/e: 355.1 (M

1\% mol) in dichloromethane (2nl) was treated with

+ )'hydroxybenzotri azole (15 ng, O0.11nmol) and EDC (21
ng, 0.11mmol) sequenti all esul ting m xture was
stirred for 1 h. before helm%zz:mne(erg 0. 2nmol )

was added dropw se. e reaction was quenched

later with water (

extracted with di 0 thane (2 mLx3). TheXgy ganic
extracts were corfbi ngd, dried over MyS04 and

concentrated un - 104 V\D 2005/ 0866

PCT/ US2005/ 0058 it 1 'tued ps"u boyYd lide-"0.4
(48 ng). THEPHFO

ct was used in tHE next st ep r

52.1 52.2
[0477] (+/-)-Methyl 3-(4-hydroxyphenyl)-3-(thiophen-2-yl)propanoate (52.2). A
500 mL flask was equipped with a magnetic stir bar, nitrogen inlet, nitrogen outlet and
placed in a room temperature water bath. Compound 52.1 (5.00 g, 15.1 mmol) was added
to the flask along with anhydrous THF (150 mL). After purging with nitrogen for 30 min, a
solution of thiophene-2-yl-magnesium bromide in THF (1 M, 18.1 mL) was added by
cannula. After the addition was complete, the reaction mixture was stirred for 1.5 h and
quenched with aqueous NH4C1 (1 M, 100 mL) diluted with ethyl acetate (100 mL). The
aqueous layer was acidified to pH ~2 with Conc. HCI and extracted with ethyl acetate (150
mL x 2). The extract was washed with brine and concentrated. The residue was dissolved in
100 mL of 10:1 DMF-water heated to 100°C for 8 h. The reaction was cooled and the
diluted with 500 mL water and extracted with ethyl acetate (150 mL x 3). The organic was
dried with MgSOQsu, filtered, and concentrated on a rotary evaporator. The residue was
dissolved in MeOH (200 mL) and 5 drops of conc. H,SO4 were added and the solution was
refluxed for 24 h. The solution was concentrated to a residue on a rotary evaporator and

purified using flash column chromatography with 30% ethyl acetate/hexanes as the eluant.
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wi t hout further purification. M5 ESI (pos.) me: 527
(l\/p Schene 50.5 N(CH3)2 N(CH3)2 - O 0/ \ OO CFrR3

" 80558664150 [ 0469] PCT/US2005/005815

' The frwﬁops’@’&efmcimbiné‘ arfdl aparartetduto-alffoph2.69 (3.9 InmeohoX F12-pas a
henyl } - N, N- di net hyl -succinam c acid (50). Ester 50.4

viscQUigHly 0. 09nmol ) was di ssol ved in  di chl or omet hane/ TFA

solution (3:1, 2 nL). ThRheAsYht3s Ng m xture was
stirred at room tenperature t1or 2 h. The sol vent
renoved under reduced pressure, and the product wg

(30ng). MB g pos.) me: 472 (MeH). 1H NVR (
(CDC13) 8 7[72 (4H 5), 7,67 (1H, s): 7.50-

J=8. 6tz) . 2H, _.-
.24 4/ 1 (1H, m\@gﬁ :
295 (3H, s): 2.76-2=71 (1 '6.51 Exanpl e

51 [0476] This exanple illustrates the prepar ation of
3- (4- et h§2-2t hi azol - 2-yl ) -3-[4- (4" -

[04751): LL;JgL+9§F§-@¥{§4 NNLBS Y o ey he%h]@nyi) & (thiophen-
-yl)@F&pzﬁEfc a0d B5H1 Tlalazblé‘bﬁlldrlde 3.1 (108 mg, 0.457 mmol) and hemol 52.2

"-Trifluoronmethyl-b henyl 3 yI met hoxy E IJ
(100 r%&i@é&idﬁmel) Ve dissdng laid? (@ gnlp) andgreated with $2C0; 0371 me,

1.14 %rgﬁélsi.r Py &?@%@% Mﬁ%@?&@g& 58@;% i 6;11(%%@1&&{‘& tfi wand (g’F_sDBL) and

metl@dmiﬁ @hlﬁ)ﬁd5 01 3m (Y. 5S0h¢1Brgadic Jayeimtay washeddiel bv@fe@ rﬁiieh&fﬁh MgSOy,
The resulting m xture was stirred for

ﬁlterﬁ@faélfiéoa‘iﬁﬁ‘ﬁﬁieémThﬁWi iVeRs PUpiSiegl h cakray ch r@e@toa@phm (gilica gel,
0 ed
33 A)glfs'tiélé% W %B%Qt% ﬁ)&% S%hza @%?ﬁﬁ{%&@lrmmﬁdﬁﬁ@%

wat'er e reaction mxture
concmntsatei(disﬂxtwe(ddn\a/lF}ﬂ?/l\/thO}WQNrIa@{(naﬁel Ul®lution P .mIDhelthe mixture

was stirge% at rooen)l( ttern?pcetrgtu}l\%{)r 9(? r%%tl)l erllne the g(r)llu%gn \cz)v\ése Ir:)oulvg? 191%0 6%‘5 N HC1
(aq) (2 mL). The aqueous phase was extracted with dichloromethane (3 x 10 mL") and the
combined organic phases were dried over Na;SOy. After filtration and drying, 156 mg
(0.323 mmol) of carboxylic acid 52 was obtained. 'H NMR (400MHz) (CDCl3) S 7.77 (d,
2H, J = 8.1 Hz), 7.23-7.30 (m, 5H), 6.89-6.97 (m, 4H), 5.24 (s, 2H), 4.58 (t, 1H, J= 7.8 Hz),
3.02 (m, 1H), 2.92 (m, 1H), 2.40 (s, 3H), 2.33 (s, 3H).

6.53 Example 53

[0479] This example illustrates the preparation of (+/-)-3-[4-(4'-trifluorormethyl-
biphenyl-3-ylmethoxy)-phenyl]-3-(thiazol-2-yl)-propionic acid.
Scheme 53.1
o><o "o
om o (;
\
THPO HO N\/)

52.1 53.1

[0480] (+/-)-Methyl 3-(4-hydroxyphenyl)-3-(thiazol-2-yl)propanoate (53.1). A

500 mL flask was equipped with a magnetic stir bar, nitrogen inlet, nitrogen outl €t and
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WD 2005/ 086661 PCT/ US2005/ 005815 concentrated under
reduced pressure. The product was purified via flash
WO R0Besw % et hyl acetate in hexanes) PCO/USR@®EM05815

..... raphy, (509
“plagl ' g g &I@Wﬂffoeths@moumsm(sw@sw lnﬁmol) was added

to fgo g@g]f z_all}é:?xg tﬁ %%?dfg ﬁ%ﬁ%ﬁg %ﬁ: 13&@? Elérg;lzgz 1t}( QHOgFﬁ‘ for 30 min, a

solﬁ‘u&h 6F tﬁ?oz(%ﬂ-yﬁma%ne@(%@omlae AT I(Iﬁg’l MB)I8. 13"‘%;“’%5 88ded by

fxngt the ssidiieorewas complgiy uhmactlon-lwm \@asostmre@fonl 5 h,

RSN P i oy, T

aqueetihiayyy waspdvidified taasidpL @ﬂt}pco@ej HCI a{ct e@ﬂabwﬂ vﬁﬂi cﬁhyl acetate (150

NG TR —
i @ BB D EToG AL, 0 ST, LR oot

thevﬂﬂlutedeﬂtleﬁ 00 mLdzter abdeextraeted wdth etfipl hbdt e \(B50 BXIN ACUER organic
wi t h di oro ]ifhane (3 m.x3). The organic  extracts
wagdigd W& Fﬁeéoa%‘\/?@m%@@@ FrRrosaY S¥ror e dl hegaidue was
r i
RO 1, U o L i v
reflomeptouRd IBIT 12 sphdionmy)asasneenthedro & irdsidueMs axStary evaporator and

P urs 0 Sirilnﬁa%hég fi (%%?toégpg%thg@@o% qp%%%ﬁ%ngs égﬁg eluant.
Thé( ﬁfﬁbtldﬁﬁ%s :Wege gofnlgin% ar%c?éﬂncgﬁtraterd t@)‘ﬁfi@?&'-l ) fﬁb QS‘l‘m%él’)%f 331asa

vis¢miioils) . Scheme 51.3 HZN - S\ S O o 00 04 CF3 CF3
51.2 51.3

Scheme 53.2
~o

0 O
—_— FsC S

S g

\
;\}\/) O N\/>
HO
53.1 53
[0481] (+/-)-3-[4-(4'-Trifluoromethyl-biphenyl-3-ylmethoxy)-phenyl]-3-(thiazol-

2-yl)-propionic acid (53). Benzyl chloride 2.3 (123 mg, 0.456 mmol) and phenol 53.1 (100
mg, 0.380 mmol) were dissolved in acetone (1 mL) and treated with Cs,CO; (371 mg, 1.14
mmol). The reaction was stirred at 50 °C for 16 h, filtered and concentrated. The residue
was purified by column chromatography (silica gel, 30% to 70% ethyl acetate in hexanes).
Eluant containing desired compound was concentrated and dissolved in a THF/MeOH/2N
LiOHyq) (1:1:1) solution (2 mL). The mixture was stirred at room temperature for 90 min.,
and the solution was poured into 0.65 N HCl (,q) (2 mL). The aqueous phase was extracted
with dichloromethane (3 x 10 mL) and the combined organic phases were dried over
NapSO4. After filtration and drying, 150 mg (0.311 mmol) of carboxylic acid 53 was
obtained. 'H NMR (400MHz) (CDCl;) § 7.47-7.77 (m, 9H), 7.24-7.27 (m, 3H), 6.99-7.00
(m, 2H), 5.14 (s, 2H), 4.78 (dd, 1H, J= 6.8, 4.4 Hz), 3.47 (d4, 1H, J=12.8, 6.8 Hz), 3.09
(dd, 1H, J=12.8, 4.4 Hz).
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[0473] Et hyl

3-(4-Methyl -thiazol-2-yl)-3-[4-(4"-trifluoronethyl-bip
b I/osa%lyl nmet hox i phenyl ] - propanoat e (51. 3) PCAUS2005/005815
s ol &S#v’nﬁmﬁm "&:@l?(/ 06 ny, 0.19 nmml) in EEOH (3 ni)

trea d vv|t et one 88 | }...oThe
lﬂ‘%ﬁm § nofielihpleS @éﬁ?ra%ﬁ IR R e AT ety
biph&yi-32 h])etﬁﬁﬁ Mi% h&ag opiokiddced.and
P é{g - §>5506 00 /08 661 szoogﬂ)g%ks 15 reaction
was heat ed at 50C overm @shs_nE@Lsol vent was renoved
under reduced press The product was purified via
flash chronmat ograp 0% et hyl acetate in hgxanes) to
yield 51.3 (50ny). ESI (pos.) me: 526 (MH).
Schenme 51.4 OS @ 4
(+/-)-3-(4- l\/bthyl-th azol - 23~ 4- (A 'fSJorometh
yl - bi phenyl - ic d
Compound »S—éb‘ﬁ , 0.1 mmol) wago /0 in
Mc OH THF/ P1:1°1, 3 nl). The resulting mixture was
sti rred at room tegperature for 2 h. Th54,|1eacti on
ure was acidified to PH=4 and extracted w

[04§i5}:hl or offéprsthyl 3- (ﬂthyéfoxmh@nwéd@cmem&hwhepr?eul)mpanoate

(85 50 N385 Gy 1 SRR A A Mo
outlet 92d p]ﬁbbd_icri,a I‘beﬁ: teidprature 84tet Bath. dompoBnd@BR2);(500%]1 15.1 mmol)
waé %@e?&é jﬁje_f;' égﬁzc)(ag p{i‘tb%nhgrgrogi ‘f’{rlf] @ZE%JL) JAéerﬂpEr 1nggm%gnitro gen for

30 ﬁ%‘f‘ 2 Dlutioh-F6- rﬁétﬁl%lﬂm)%}#c% %yl fn&FheA?I?Bsm bl_zl_)ﬁl?ge erigtégr(l M, 18.1 mL)

wa$ hdd@é&wmaelsula hafter e addition rwa@f:omplete the reaction mixture was stirred for
L pgrichr Fish oGS 4 KD M R g1y 59 diliegshighetsy\ pes o100
mU?.a Taé 6qaousllaySchey®idBed toDIO-Ovidth Cofd. ACDaEN kxfehctddOnitr ethyl

acetate (150 mL x 2). The extract was washed with brine and concentrated. The residue

was dissolved in 100 mL of 10:1 DMF-water and heated to 100 °C for 8 h. The reaction

Ha
W

mixture was cooled, dilﬁted with 500mL water, and extracted with ethyl acetate (150 mL x
3). The combined organic layers were dried with MgSQOy, filtered, and concentrated on a
rotary evaporator. The residue was dissolved in MeOH (200 mL) and 5 drops of Conc.
H,S04 were added and the solution was refluxed for 24 h. The solution was concentrated to
a residue on a rotary evaporator and purified using flash column chromatography with 30%
ethyl acetate/hexanes as the eluant. The fractions were combined and concentrated to afford
2.33 g (7.25 mmol) of 54.1 as a viscous oil.

Scheme 54.2
OH

O
HO

54.1 54
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THP 1.1 52.1 [0476]
2 2 Di met hyl - 5-[ 4- (t et rahydr o- pyran- 2-yl oxy) - benzyl i de
6663 di oxan e- 4, 6-dione (52.1). Protecti ORCOMUSRINS/005815

[Mstzi];h vxﬁ( ﬂh)-ahfw ¥ Byiitn aromvethylchiphteyl-Bykmethasgcpheny ] He(3-

meggylng?pgen- I EU)%] n&ﬁ g%ldag)t z%@%ﬂo%@%@f ZJ 3 LHBgrpg,ﬁp%n 4 mmol) and

phgrgi_ éhj@?(@@@ﬁ%()@@g@ rrﬁnéll) %&Qgss%lmhﬁ ac\!@@necblsrﬁm é&ﬁﬁtréaﬂad with

di chl oronet hane Fi) hydr o- 2H pyran (25
CstfeDy (%@&d@ﬂédnmol)t de swpem $iap ﬁtnﬁ@d o€ foy 1@Fhiﬁlt¢1§d and
The react. ture tedto 0 0
coftgpfiatedl Shd sl wisf B6 AT e bl e afiRah otiizat 36% to 0%
ethlye@&tat@m he-ﬁlaﬁes) r Eﬁﬁhﬂ wﬁta\i\ﬁﬁg a@saféambh@)bﬁﬂd waslesncepeute®shd
essure to - acetone was added,

dlsaﬂuectmLa EHFMPQE@N I«&H@ce ﬁbbéa SQJH’E!@? (Zrabicthe w@g@w@ stirred at
roo]m lten@ierﬁﬁlee 160 gqgﬂtlon g pgﬂbljeg %f:to PYVE MR g (NangL). The

ed un er “reduted pressure of "ace
aqlmddEﬂhasamZhs eRtracteéd with ﬁ(dh\].(&ﬁﬁleﬂwaﬁe (Gexvd ed)undelie ¢opshingibrganic

1Rt Mgth Giopvar Nanglas 1A far B AR AP Bl o ene | EPFeD of
cargbi}th {304 59X a5bbRRkd GIRMR (4 mﬁ‘iﬁfw%’ﬂ 5 ?{4%27;% (MBET), 7.21

I n a vacuum oven at 5 C unti
(d, 201, Ven8.odtr)] 203 éd;J 1H, d=tfh@HzD &, (dCoHpdErdd6 B2), 0. 166@811d) 5.0 Hz),

s fTr Ot olisbs Hs 839@9@% 2 THES IS s I

J=8.9 Hz); 7.13 (d, 2H, J=8.9 Hz);. 5.67 (m 1H);
370 m 1H): 3.60 (m 1H).1.9-1.5 (in, 12H). NS ESI
(poé.55 mExangd&33 (M + Na). Schene 52.2 O 0000 O

THPO +
[0@5 4 hy dﬁ'@;{sﬁ%@&ﬁ%}lﬁﬁm{@sﬂtﬁz khe llagzm F{?%E%lgé% é hé/droxyphenyl)-3-
(1 'p3rd)-1-yDpr&fdoate. f1 ask was equi pped with a magnetic

stir bar, nitrogen inlet, nitrogen outlet and placed
in a roomtenperature wat%ill‘iﬂﬁ_%:lConpound 52.1 (5.00
g, 15.1 mvol) was added to the flask along with .
anhydr ous THE (150 rrL) After purgl ng vvlth nitrogen @

N
G P T B S e
55.1
[0486] 3-(4-Hydroxyphenyl)-3-(1H-pyrrol-1-yl)propanoic acid (55.1). At
100 °C, 2,5-dimethoxytetrahydrofuran (8.5 mmol) was added to a mixture of 3-amino-3-(4-
hydroxyphenyl) propanoic acid (7.7 mmol) and sodium acetate (46 mmol) in acetic acid (34
mL). After stirring for 1 h, acetic acid was removed under reduced pressure. The residue
was extracted with ethyl acetate (300 mL). The organic layer was washed with brine and
dried over anhydrous Na,SO, and concentrated. The residue was purified via column
chromatography (10% methanol in dichloromethane) to compound 55.1. LC-MS (neg.)
m/e: 230.2 (M-H).
Scheme 55.2

o 1

N N
oL

CO,H

55.1 55

Y
XI
O

O

O

N

=

®
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cannula. After the addition was conplete, the reaction
m xture was stirred for 1.5 h and quenched with
qmsmae%Nl—MCl(l 100 nL) diluted wi th ethyl paTels2i06/005815

i [(M@mo” P e yane e el "éawdraymhenga-aaammfyrmdmﬂ)mﬁpaﬁoate (55).

Trlmg%@ys%lﬁlagﬂg% &C@f‘v\g@lﬁ %;gqji]\géte\% hﬁgrp}rwbet al %dg& to a solution

of @&ﬂﬁ&ﬁh%ﬁeg maeg ih @ftichus] %@smpj S§ﬁérwmninn thelmvéﬂ% vk removed

heated to 100C for . The reaction
to yielsl m@tbyle@nmwnd /8. MfB Ebl @dswny/éi %@d @Hlﬂdht er and
ext %%§ vvlth g hyl acetate (150 nL x 3). The organic
S04, filtered, and concentrated on a
[04188} ary evap@sldvihg cdilfourls vad:b@pﬁ&p@red gioased nd$5Me€dtding to
(200 nmL) and 5 drops, of conc. H2S04 were added and the
thegpgthodsoresoraed ip Expupled & or 24 h. The sol ution was
concentrated to a residue [-ot ary evapor at or and
purified using flash col un%t ography with 30%
et hyl acetate/ hexanes as the e nt. - 108 4t WO
2005/ 086661 PCT/ US2005/ 005815 ,\1 e fractions were
conmbi ned and concentr \dard 2.69 g (10.3 mmol)
of 52.2 as a viscous oil) hngZHB H O OS O/
S C/\ Sr HON 52.2 52 [0478]
Cduipoond (4- ((4- Merhyl - 2- p- t 9l gohljoandl 1 5- yl ) net hrxy) ph

enyl ) - 34 (t hi nphpn- 9-y| ) prapanoi c_aci d ('%9) Thiazaol e

chb.bri de . 457 mml5)6ﬁand phenol 52

(100 nyg,| O e dijssol ved in| BNF ( )~ and
treated|w 2C8 (371 ng,| 1.14 mol). o) action
was stinred at 50C for 16 h|diluted with wat (15
kg2 and methylene chloride (1xem). rg

| ayer was washed w @ter, dried with h eﬂsy
filtered g and/concentiyat ed. |The residue was purifi

by coI umm “chron to hy (si I ica gel, 33%to 66%
ﬂﬂﬂﬂﬂﬂﬂ lanl Ao ad

I I C[(.Ul CllC l II IIC IICD) _I UCl Ulll
c% ound was. et rat ed |di s§<§r$ed in
Li OH(aq) : golution (2 nmL). The

stirred|ay perature |for 90 mn
solution was poured into 0,65 N HC (aq ) (2 nL). The

affidous [phase was—extracted |wi t 56 chl pr ongihhane (3 X
10 nmL) and th O Q
MeO 3A,s’

56.5

EtO

[0489] Compound 56.1. MS ESI (neg.) m/e: 431 (M-H). 'H NMR (500MHz)
(DMSO-dg) 6 12.3 (1H, s); 7.81 (2H, d, J=8 Hz); 7.30 (4H, m); 6.99 (2H, d, J=9Hz), 6.92
(2H, m); 5.98 (2H, m); 5.56 (1H, t, J=8Hz), 5.29 (2H, s); 3.18 (2H, m); 2.44 (3H, s); 2.38
(3H, s).

[0490] Compound 56.2. MS ESI (neg.) m/e: 464 (M-H). 'H NMR (500MHz)
(DMSO-ds) & 7.92 (2H, m); 7.84 (3H, m); 7.72 (1H, d, J=8Hz); 7.53 (2H, m); 7.26 (2H, d,
J=9Hz); 7.00 (2H, d, J=9Hz), 6.91 (2H, m); 5.55 (1H, d, J=8Hz); 5.19 (2H, s); 3.16 (2H,

m).
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conbi ned organi ¢ phases were dried over Na2SO4. After
flltratlon and drying, 156 ng (0.323 nmol) of
aodmxg;dﬂc acid 52 was obtained. I'H NVR (400MPizY/US2005/005815

b [ﬁmrpcié i plrnce:5. 9MS BsT (8eg1.) #i29: 396 (F3HY.. JONMR (SMMHz)

(DS&§8 18 525 ey 73576 @i, Shg 4157 Sk, b 27 gy 7.01
(21(1 2))° 693 (EaAp! 539&(‘.3_}1[ 9%37?]56 T SnR%A%RLE, 5), 3.21 (2H, m).

l?ustrages t'he preéepara
[049@] )-3- [(ZleI(lpOurtdr56‘4 quSdT:SIe(nbg/) m/e: 350 (M-H). 'H NMR (500MHz)

CiSeRBAFERIOR RENSERYS RONETE R e et VA

3; o/ t - . .
O A B Y2 AT I B35 S5 e
3.8 (350)6); B2 (PHsk)was equi pped with a nagnetic stir bar,

103551 Daoeempeip b RFORSEEE) pRACEA Y AR (S00MH:)

(D‘i\ﬁsf@%)’:\s C1 W 1L ) E-‘JH L'@s 99Q9Hpﬁi)n@| 8@@314 kP s @, dpsks 5 (1H, m);

mmol ) was added 't e flask alo Wit h anhydrous
5.q6038, s} 04]:@Hﬁq’ JpﬂHg) Bgl 6n§2ih mm)i ﬂﬁégﬁﬂ tf &5F/EB). min, a
ution t hi nesi,u ro e
ORI o1 P SRR T ot o e
I igh. 1 .
(DUFSOSEIR 27 811 BCL107 0 1, YOS S 6h (8, i
6. 90 6197 é5Hy)ate8@He sX, 30a@ (dd) t, JF8dz); afadddss)| Ay e(2Has)

OB e craabtists P £ Read e 300 i S5 Raiiopbvro

At lyed
S hremont anc ek Bty T, e g

6.98 (2Thd, I€ddz); 6.892KE, DohPeRim); 5.6helHlit) 13=t8éht)vﬁ 121(2}11(3) 3.10 (2H,
nm. water and extracted with ethyl acetate (150 nL Xx
m)S) The organic was dried with MgpSO4, filtered, and

0 cent r at&elpSihdasd, Dt MIYESV AY01421 TheHs. e segr MH
[msol ved in I\/b(]—| (200 ) (gﬁ%’ﬁ dropg of§Conc I—W 2)

(DMES @-dapidl et 1 Ald, tshieB. 8 (1, ido i-8tdw); 7.8 @1 e d=81dr); Z80H2H, d, J=8Hz);

1 GRS R 18 AP P 96" By e R R, AR 690
(2Hhﬂ OF%I—RQH 5]@'8)(2Mﬂ inb‘ ROV, H)/J—Sﬂiz?)t @tle/(ﬁﬁxgn§33i%§1{txﬁ§f
el uant ‘The fractions were conbined and copcentrated

[04%]af f or dCampoung. J679. 28I (peg) meg 421 éM H). '"HNMR (500MHz)
(DMSO-dg) 6 7.99 (1H, d, J=8Hz); 7.84 (1H, t, J=8Hz); 7.68 (1H, d, J=8Hz); 7.58-7.64
(5H, m); 7.17 (2H, d, J=8Hz); 6.96 (2H, d, J=8Hz), 6.81 (2H, m); 5.95 (2H, m); 5.55 (1H, t,
J=THz); 5.18 (2H, s); 2.73 (2H, d, J=7THz).

6.57 Example 57
[0498] The following compounds were prepared according to the methods described

in Examples 55 and 56.
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viscous oil. Schene 53.2 OH OO 4NF3C\ I \ NHOO
53.1 53 [0481]

WO2005)0886[1 4- (4' - Tri f1 uoronet hyl - bi phenyl - 3- yl meCina%g005005815
henyl]-3-(thiazo| 2-yl) - priglile#8c acid (53). Benzyl
chloride 2.3 (123 ng, 0.456 mol)_and phenol 53.1 (100
ng, 0.380 nnDI) wer e di ssol ved {'nj]acetone (1 nL) and

treated with Cs2C33 (3Rl 1. nmol ). The reaction
was stirred at 50 C for012§;;>+KL$ered and
concentrated. The residue s purG@Hed by col umm

(i lieca aal 20N\
\va >y

\J||| orat St get—-osY Vot 0 70% et h\/l acetate

Comppund El uarft cont ai ni ng Craupowd corrpound WRs

cgRgent rateg_and gissol ved 1N yEOHZN— LT OR(a0y
(1I:1: 1) s.|‘| (1{2\ m)% The m xt:rs?a was
roomt enper atth e f n. and t he sd

stirred
lutio S
poured ijnto 0.65 N HC (aq. ) (R m). The
was extrlacted w th dichl oronethane (3 x

aYefe hase
10 nL) —and

t B8.2cont)i ned organi c phases wefe ds7.ed over thSCﬂ

After filltration and dfyiang, 160 ng (0.3]

car boxyl obt ai ned. 1H NMR

( CDC13)

6--99-7

9

AT AL

514

7
2

H),

(s
\

24-7. 27 (r
478 (dd

658.3 4:4
(dd. 1 H,

7T

1578 6.
110 WD 20

8 FE?N 3. 09 o,
5/08666 “

t he prep Trifluoronethyl-

PCT/ US20 Lit [0482]

(+/ ) 3- [4-

Thi s exanpl

a 4' -

2

bi pllellyl =3=ytmethoxy)=phenyti=3=(3=rnethytthrophen—2—yi

)-propionic acid. Schene 5.1 O OOOOO S THPO HO
[08®]1 54. Compound 57.1. MS ESI (neg.) m/e: 431 (M-H). "H NMR (500MHz)

(DMSO-dg) 6 7.81 (2H, m); 7.28-7.32 (4H, m); 7.00 (2H, d, J=8Hz); 6.92 (2H, s); 5.99
(2H, s); 5.57 (1H, m); 5.30 (2H, s); 3.23 (2H, m); 2.44(3H, s); 2.38 (3H, s).

[0500] Compound 57.2. MS ESI (neg.) m/e: 464 (M-H). '"H NMR (500MHz)
(DMSO-dg) 6 7.93 (2H, d, J=8Hz); 7.83-7.86 (3H, m); 7.72 (1H, d, J=8Hz); 7.56 (2H, m);
7.27 (2H, d, J=9Hz); 7.01 (2H, d, J=9Hz); 6.91 (2H, m); 5.98 (2H, s); 5.55 (1H, d, J=8Hz);
3.14 (2H, m).

[0501] Compound 57.3. MS ESI (neg.) m/e: 396 (M-H). "H NMR (500MHz)
(CDCl3) 8 7.63-7.76 (4H, m); 7.39-7.59 (5H, m); 7.15 (2H, d, J=8Hz); 6.77 (2H, s); 6.19
(2H, s); 5.64 (1H, s); 5.13 (2H, s); 3.22-3.26 (2H, m).

[0502] Compound 57.4. MS ESI (neg.) m/e: 350 (M-H). 'H NMR (500MHz)
(DMSO-dg) 6 7.33 (1H, t, J=8Hz); 7.25 (2H, d, J=8Hz); 7.01 (2H, m); 6.95 (2H, d, J=9Hz);
6.90 (3H, m); 5.98 (2H, s); 5.55 (1H, t, J=8Hz); 5.07 (2H, s); 3.78 (3H, s); 3.16 (2H, m).
[0503] Compound 57.5. MS ESI (neg.) m/e: 412 (M-H). 'H NMR (500MHz)
(DMSO-ds) 6 7.40-7.43 (3H, m); 7.24-7.26 (3H, m); 7.20 (1H, m); 7.10 (1H, s); 7.03 (2H,
d, J=9Hz); 6.90-6.93 (5H, m); 5.98 (2H, m); 5.55 (1H, m); 5.10 (2H, s); 3.18 (2H, m).
[0504] Compound 57.6. MS ESI (neg.) m/e: 421 (M-H). 'H NMR (500MHz)
(DMSO-ds) 6 7.99 (1H, d, J=8Hz); 7.81(1H, m); 7.68 (1H, d, J=8Hz); 7.61-7.65 (5H, m);
6.92 (2H, m); 5.99 (2H, s); 5.56 (1H, t, J=8Hz); 5.20(2H, s); 3.19 (2H, m).
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[0483] (+/-)-Methyl

3-(4- hydroxyphenyl) 3- (3- et hyl t hi ophen-2-yl) propanoat
wezot(sﬁégﬁds A E}OO flask was equi pped W t h aPOR@ISe05005815

sti i6.98& iy

gh-%i# et, nitrogen outlet and placed

103931 75" 2 ° iy il HGueas (s FEARerdioadt Cal bas AR 1oy phenyD)-3-
(1%9yﬁgpyg,l)£{-@agg§gcm@58 3§\f ter purging with nitrogen

m’n, ‘a solution
3 rrethylth| ophen- 2-yl - ma E.ebﬂmzﬂ'z&ﬂ_om de in THE (1 M
18.1 nL) was added by cannul a. After the addition

corrplete the r ctlon pXp\ure was stirred for 1.5¢,!1
querithe _Kiég__g eoug- NFRCN 1 M—100-5k) ppd, di edN-N

Wi th et etate (100 HL). The aqueous | a
acidified to pH -2 with Cone. HCO and extracted th
ethyl acetate (150 nL x 2). The extract vvasssl\@shed
with brine and concentrated. The residue

[05865s01 ved-@r(Beoeylexy)benzd)-1Hopiragple £58. éhdAﬁéraQ waxtysg of pyrazole

0 38 Poful s PP TRB USRS O b HONET AR St gied troom
tenfegdtatecfof 30 ﬁlim,msolua)m of heberotuxppd-(clilgamahy e (6.44 mmol)

. were dried wth filtered, and concentrated on a
in PR mEY 336 pddstd Oweer b AeASTIOR BIHIESHRS Blred fi fronyfemperature

ovéré%@lg SHF% thf g)gocﬁlcg 661 eaffrogg) ? @tan 44 %&H’eo\ﬂ? rvx%r? q? egoffth

was re uxe 4 h.” The so i on was
chroorategraplat @ R ¢thyl aetatesi Imhxenejmfaherl@‘sldnq/yekbd@oatponnchiﬁil asa

purﬁi9‘|fi‘ii et dipinte’ é%?MEbﬁﬁ%&%?ﬁrﬁg@Mfé (i§Ca9 57.79
(ult\'%f) NG5 206 SANGS ”H@gﬁ? rhgﬁl %9%%)}3 8(277 (Séﬁ s); 5.11

of '54.1’as a VIS ous che
CHE3R)./ SQ / HO54.1 54 - 111 W 2005/ 086661

PCT/ US2005/ 005815 'U, K., K [0484

(+/-)-3-[4-Trifluoromnet hy&g‘;—fﬁﬁgﬁél - 3-yl met hoxy) - pheny

[1-3-(3- nethylthi ophen-2-yl)-propionic acid (5

Benzyl chlori de 2. ¥7(113 ng, 0.434 mmol) and e' ol

S e S VA

58.1 58.2

[0507] 1-(4-(Benzyloxy)phenyl)but-3-enyl)-1H-pyrazole (58.2). To a solution of
compound 58.1 (3.41 mmol) in THF (30 mL) at —78 °C was added dropwise n-butyllithium
in hexanes (3.75 mmol). The mixture was stirred for 10 min. followed by addition of allyl
bromide (3.75 mmol). The reaction mixture was allowed to warm to room temperature
overnight, quenched by addition of water. After extraction with ethyl acetate, the organic
layer was washed with brine, dried over Na;SOy, and concentrated under reduced pressure.
Column chromatography (1:3 ethyl acetate/hexane) of the residue yielded compound 58.2
as a white solid. LC-MS ESI (pos.) m/e: 305 (M+H).

Scheme 58.3
2 an
q N-N
Ph— N » Ph—
O / 0
CO,H
58.2 58.3
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Cs2CXB (371 ng, 1.14 mmol). The reaction was stirred
at 50 Cfor 16 h, filtered and concentrated. The
woesisthsesonas purified by col utm chromat ogr aphy PECEiUSR@a/ 005815

“{05981,  3096%b4- 4Bz dxHphenyd)-31(2HrpyraealahgbprofEnoicid (58.3). A
t alL.pi desired oun concentrat ed.and .
solfigh B B TS RN RRR LY Bl S5 led B et ampipure of
cogotitd 58.7 (B0 mth ol ENN¥ES (3 Rirhihel, &etone YOIMLY, QRBAEEIHR] (6mL).

for 90 mn., the solution was poured into 0.65 N HC

Affeg gtityingzat g teppierattn 96 U<, phhalsae wiisob(d mba wes addertand stirred for
s AL AP TR PR S

metiianionglichloréniethan®). 3A frenevdlcdntdftion eadbraxyhded padbete Sthe ve&idue was
TR NER T GO RN I

; = VO 5.09 :
Se5itpeShe Q7o L MBS o g R 5107 )
2.15 (s, 3H). 6.55 Exanpl 8&cbémgB8845] Thi s exanpl e
illustrates the preparation of nethyl

3- (4- hydroxyphegyl))-3- (1Hpyrrol- | -yl) roparv\éa\tle.

Y
Scheme 55.1_NH2 “y-MOAC HON_HO» (~pRO2H 0 NoNOwve
heat | "(\,@&&55.1 [ 0486] O‘m@
3-(4-Hydro enyY )@+ 1H pyrrol - 1-yl) prop iC @;Me
(55.1). At 100 C, 2,5-di nethoxytetrahydrofuran (8.5
mol ) was added8t3o a mi xture of 3-ami no-3-(458.4

roxyphenyl rogpanoic acid (7,7 I d sodi um

(o3fSE; o &P T 3R PRER G e o (o Dbyt Ty ifopitoate (58.9.
Costpgouhil 38.3W4s ebtetificdGahilfl Pl tHe WRShJIEITRYEHR A4R E8nection with

reduced pressure. The residue was extracted with
Sckemg/f5dcetate (300 nL). The organic |ayer was washed

with brine and dried ove nh us Na2S™ and

concentrated. The resi duel’sc{ilemxg 3 ied via col um

chr omat ogr aphy (10?\/%#@} hanol in dichl oronet

conpound 55.1. LC Mg _wneg.) me: 230.2 (M H),_NSchene
5008/ glsglgcls_l\gg > 652:5%}?815 *Ho® e
Ve
58.4 58
[0510] (+/-)-Methyl 3-(4-hydroxyphenyl)-3-(1H-pyrazo-1-l)propanoate (58). A
mixture of compound 58.4 (0.37 mmol) and a small amount of Pd-C in methanol (8 mL)
was stirred at room temperature under hydrogen atmosphere for 20 min. After filtration and
concentration, the residue was purified by column chromatography. Compound 58 was
obtained (81 mg, 0.33 mmol). LC-MS ESI (pos.) m/e; 247 (M+H).
6.59 Example 59

[0511] The following compounds were prepared from compound 58 according to

the methods described in Example 18.
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O
-M QG h. o: 3=" (4=hydr oxyphenyl )-3-(1H pyrrol - 1-yl ) pr opan
woaves/o8&ds). Tri met hysilyl di azonet hane (8 nl, 2RCTMS2005/005815
di ethyl ether, 16 mmvl) wasI'ablddd to a solution of
conmpound 55.1 (7 mmol) in net (25 m). After 10
mn., the solvent was renoved Qr\)\g%l el d met hyl
corrpound 55. M5 ESI (pRs ) 1 (MtH). 6.56
Exanpl e 56 [0488] The fo conmpounds were
prepared from conpound 55 &e€or d-goiH the net hods
descri hed_in. Examl 18. Tahle 17 R N _O\ |/ CCPH
Conpound ﬁogmmtmlﬁd R 56.1 3.6 Pho | \ 56.B 56. 7
0-0-- F3€ 5659s]d5 —8TNC—5G4 EN—ive0—56 \

cU 00, El U I
[ 0489] |Conpoun lii

f

@: 431
3.18( 3H, s); 2Z (3
Corrpound 56 2 I\/IS ESI eg nme: 46
(500MHz) (DVBSO d6) ’9dH ;

2H,

)] 7.81 (2H d

C1H
(3H m); 7.72

(1H, d,3=8Hz}—7

7.00 (2H d, 59519Hz)
J=MHz) | 5.19 (2H, s}
2005/ 086661 PCT/ US2 166 4urit ' 6:

~'VIS|ESL (neg.) me: 396 (ME). 1H NVR (500M¥)

(DVBO- d6) 8 392437 (LH, s); 7.65.72 77 (4H, @)Ylethyl
7.41-7/51 (5H, m): 67.2742H, ;7. 01
G PRESECS

59.5 % 3-Methyl
59.6 i 5-Methyl
59.7 5-Methyl

g

[0512] Compound 59.1. MS ESI (neg.) m/e: 321 (M-H). 'H NMR (500MHz)
(DMSO-ds) 6 7.84 (1H, d, J=2Hz); 7.40-7.50 (5H, m); 7.35 (1H, m); 7.27(2H, d, J=9Hz);
6.97 (2H, d, J=9Hz); 6.24 (1H, s); 5.79 (1H, m); 5.06 (2H, s); 3.3(1H, m); 3.12 (1H, m).
[0513] Compound 59.2. MS ESI (neg.) m/e: 397 (M-H). 'H NMR (500MHz)
(DMSO-ds) 8 7.85 (1H, s); 7.64-7.77 (4H, m); 7.41-7.50 (6H, m); 7.29(2H, d, J=8Hz); 7.01
(2H, d, J=9Hz); 6.24 (1H, s); 5.80 (1H, m); 5.18 (2H, s); 3.3(1H, m); 3.12 (1H, m).

[0514] Compound 59.3. MS ESI (neg.) m/e: 465 (M-H). "H NMR (500MHz)
(DMSO-dg) 8 7.93 (2H, d, J=8Hz); 7.85 (4H, m); 7.73 (1H, d, J=7Hz); 7.54(2H, m); 7.29
(1H, s); 7.28 (2H, m); 7.00 (2H, m); 6.23(1H, s); 5.80 (1H, m); 5.20 (2H, s); 3.3(1H, m);
3.14 (1H, m).
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(2H, d, J=5Hz)); 6.92 (2H, mM; 5.99(2H, n), 5.56 (1H,

m; 5.18 (2H s) 3 21 (2H, m. [0492] Conpound 56. 4.

NBO(EEIS66(6me (MH. "HNW (500|\/Hz) PCT/US2005/005815
(L5 Ve dsﬁﬁempfﬁnasgzﬁwms ESI toe@0)} 1/e3479 (-H)., 'F)NBAR | 500MHz)

ONfsBRe 5. 7 8 sabiems B3l SRR o dRAFL Y ‘7%2%%@&1 ) 7.36 (IH,
s); ?8@5%]%1 d §~9 '%95%?251{ @Jiﬁgé)f‘? S()lgd @2%6? 14 @ 9:3.3
(1H\MB; eaeol\ﬂz)n) 2DMERHOD) 6 7.24-7.31 (3H m; 6 99 (2H,

6. 88

105886 21 COfPoRb 39 Bos ET jus ol %ﬁ%%h“’a NMR {S00MEHz)

e L

J=8EBA, 6.0 (1FL, 6570 Z6H( sy, 5.1 (21, B (H, 19);,2.99 OB €942.24,BHL ).

R
v |

ol o B, gt 95 106 ey i

J—%BZBL’/'QQQH dZFF@EH) 6o (liBiSDZ;)5)69 (161,98); 628, (2H, S)J39|'ﬁﬁ= m) 3.05
9 5.97 2H 5.55 (1H, t, MHz): 5.12

mf@% 2@%%1315%)0 (2H, ( . ?)0496] Cofmound 56. 8) VB ES|

[osgﬂ]ig %1'lllt§rsnpﬂ>&éd gms ‘BlI Nié% g(éQOMrlz 1\;{ H?HWQMR (SO0MHzZ)

(DNIS@HE) § 7.6867. T2 H.dn); J:EH"z’)sz (5H, m1, zm{zﬁ d, J=9iHg)) :6.99 (2H, d,

r=ofizgis 99 U1t > Eai Mmoo b TR 6 Pty 32 ot o)

t, ¢56HzkXka 1&80(2H S) 3.13 (2H, m. [0497]
Conpoun 31 me: 421 (M

H NVR
[OSGSDOI\/I-E)Th(SDMB@péW)Uu&rWte e(pmaramonmﬂze)hylgb -(@ydietyphenyl)-3-(5-
1H J=8Hz); 7.58-7.64 (5H m; 7.17
meil“%ﬁ‘f,xa%‘?l 3L C‘)(p; %E.ltf)'G (2H, d, MHz); 6.81 (2H, m; 5.95
(2H m; 5.55 (1H, t, J=Stiome50.18 (2H, s); 2.73 (2H,
d, J=7Hz). 6.57 Exanple 57 [0498] The foll ow ng

0O
onpoynds wepeq prepared gecording to the ngthods NH
g‘ | nS-IExa es:%gj And—56——21#4 WO 2 b‘

PCY UN26805/ 005815 Table 18 RN O\ / C02H Compaufd R
Compound R 60.1

[0520] 2-(4-(Benzyloxy)phenyl)-N-(prop-2-ynyl)acetamide (60.1). A mixture of
4-(benzyloxy)phenylacetic acid (20.7 mmol), 1-hydroxybenzotrizole hydrate (37 mmol),

1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (37 mmol), propargylamine (20.7mmol)
and N-methylmorpholine (62 mmol) in DMF (60 mL) were stirred at room temperature
overnight. The reaction mixture was diluted with ethyl acetate (400 mL), washed with 1N
HCI, water, saturated Na;COj3 solution, brine and dried over Na;SO4. After removing
solvent under reduced pressure, the residue was triturated with dichloromethane.
Compound 60.1 was obtained as a white solid after filtration and drying. LC-MS ESI (pos.)
m/e: 280 (M+H).
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57.1 57.4 MO / \ 57.2 57.5 F3CPhO/ \ 57.3 57.6

CN [ 0499] Conpound 57.1. MsS ESI (neg.) me: 431 (MH).
wOBiMBsd6500MHz) (DMBO-d6) 6 7.81 (2H, m); 7. BBTUSADS/005815

(4H, m; 7.00 (2H d, J=8themec6®2 (2H, s); 5.99 (2H,

s); 5.57 (1H, m; 5.30 (2H, s); 3.23 (2H, m; 2.44(

s); 2.38 (3H, s [ 0500] Conpound 57.2. M5 ESI (neg

m e: 3164 ( RIH\MR (500MHz) (DMVMSO-d6) 6 7. 93 Q

d, J% %v@ﬁx 863 H, ——F—F2—%1H, ph—J=8k

7.56 (2H, 7.27 (2H, d, J=9Hz); 7.01 (26

J=9Hz); 6.91 (2H, m; 598(2H s); 5.55 (1H, d

J=8Hz); 3. 1l46@.2H ). [0501] Corrpound 57 3 I\/IS [36[2

%neg.) me: 396 (MH).
[0521]63- 7. 78 (4 ﬁqnzmxy)})eggyl)-ﬁwet(lghoxmole 660125) (Agp;’lxt&{e of compound

60 8THE g HuCisttpblon s GEpolctibingle 480 W RIS, sfpa t pom

temipBrafSe oyeraigh). AflditiodaDdiCMok)methiheNVBO (L5 Wdzlﬁed and the reaction

mi Er%/%v%(sg#sh?ﬁ Wltg i@gll{?@?_rsolafgorg al_llzgi_%lzratzea bglél fer #Hymgjz)‘gﬂé Na,SOq4

d(e%'f!cerﬁl)auoﬁ uﬁ@er(rédﬂceﬂ 6>réss§1*é2h>e resifle \evargm@ﬁed 1%' dStufadH
s); 6 (2H m. Conpound 57

chrmmetogzaphy (MZ byl aqatmwﬂleecawmwammcpo@egi 60.27. Mé}MSg B3I (pos.)
7.24-7.26 (3H m; 7.20 (1K 1 7.10 (1R
m/e %gb?{%@(m d, J=9Hz): 6.90-6.93 (5H m: 5.98 (2H,
M. 5.55 (1H, m: 5.10 (2&bhewe 68318 (2H m). [0504]
Conpound 57.6. MS ESI (neg.) me: 421 (MH). 1H;)§:
>

(500MHz) (DMBQ-d6) 6 7.99 (1H, d, J=8Hz); 7.81(
m; 7.68 (IH A1J=8Hz); 7.61-7.65 (5H, tn);

(2Hg, M ; 0 W2N, $):5-56{ire 1, JFBEZ); \
s): T8 . -115 WD 2005/ 086661 = O
PCT/ US2008.605815 [0505] This exanple illus ekt

preparation _of (+/-)-3-(-4-(Benzyloxy)phenyl)_-3: (1
H pyrazol 6szl)propanm c acid (58.3). Schene %31 Ph

0521 @ + ftiyls-ALBadyloxYhely 193\ (Slmeftyloxazol-2-yl)propanoate (60.3).
Compound 60.3 was obtained from compound 60.2 according to the method of Example 58.

Scheme 60.4
~ S
COLE CO,Et
60.3 60
[0523] (+/-)-Ethyl 3-(4-hydroxyphenyl)-3-(5-methyloxazol-2-yl)propanoate (60).

Compound 60 was obtained from compound 60.3 according to the method of Example 58.

6.61 Example 61
[0524] The following compounds were prepared from compound 60 according to

the methods described in Example 18.
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[ 0506] 1-(4-(Benzyl oxy)benzyl)-1H pyrazole (58.1).

After a mxture of pyrazole (7.73 mmol) and potassi um
woyorspgeade (7.73 mmol) in DMF (35 L) was stir pew/uaR005/005815

room tenperature for 30 nlable 20 sol ution of

1- (benzyl oxy) - 4- (chl oronet hyl ) benzene (6.44 nmmol) in

DMF (7 nlL) was added dropw se. Ahe reaction mxture

was stirred at roomtenperatuf ,\Pvernl ght and the

product obtained fromR spendard aqueous work up.

Col uim chr omat ogr aphy© @ \y| acetate / hexane) of

t he resi due yi eI ded conpound 58 C@é"a white solid.

C"E‘ﬁl\?@é db) 8 7. 79R”‘(TH “m ‘iﬂ’ﬁ‘é“"("s‘ﬁ m: 7.40 ng, m:

6BF (1AM 7. 21 (2 d,| J=%%)); § 5. 11
(2H, m [YeTT 8.2 NN |NN Ph--\ B .2

[ 0507] Q- (Z- (B zyl oxy) phenyl ) but - 3- € Byrazol e
(58.2).| To a solution of |conmpound 5§. nmol) in

THE (’2() rﬂ\ at_-78 C was adadded rirrm\/\n se _n- huf\/l Lithium

i¢l.hexahes (3.75 mol ) , ahe m6kBre \as sy for 10
10 io 1

mn. fol|l owed_b of allyl 1
ol ). ThesLe xturje was al | o\ ‘
room t epper at\ex vef ni ght, quenched by on Wf

wat er. After extraction wijth ethyl ag

I\@ggm T tayer was shedjwithh brine, dried over
annc ni{r at ed ynder reduced pressure.

Colum ¢ nayog : 3 ethyl acetjate/ hexane) of

the res due V|elded connound 58.2 ag a white solid.

LC- M5 ESI (pos.) rrie 305 (M+H). Schenme 58.3 Ph--\ -

1053557 opcBePowd it bEs Pabeees me: 556 Bty “HIRR Bovr)
OM8eR8) 5741 854;38 (%?1‘ ﬁlz\xyb%r(?ﬁy@ P 23? &ﬂq Py rﬁéﬁ&% 1684 X%FI 0P J=9Hz);

anoic acid soluti

6. 791 18ys){ 3169 (AL, syveb4didé BB 1Sk n)p 2371rﬂ1Hl; m)eZ 82 (311, s).

0SBy - aiatatutd S05 NS Eh(sFe) Tt 530 QYA BTk BRm
(DRSTRE) BLHY I o, f); 9162Y) 8961 HF 974 @HT) 74%-) 29090 2H, m);
7.18 (2H, d, J=8Hz); 6.99 (2H, d, J=8Hz); 6.72 (1H, s); 5.17 (2H, s); 4.44 (1H, m); 3.08
(1H, m); 2.74 (1H, m); 2.21 (3H, s). ‘

[0527] Compound 61.3. MS ESI (neg.) m/e: 447 (M-H). 'H NMR (500MHz)
(DMSO-dg) 6 7.80 (2H, d, J=8Hz);, 7.30 (2H, d, J=8Hz); 7.19 (2H, d, J=8Hz); 7.00 (2H, d,
J=8Hz); 6.73 (1H, s); 5.27 (2H, s); 4.44 (1H, m); 3.10 (1H, m); 2.73 (1H, m); 2.43 (3H, s);
2.34 (3H, 5); 2.21 (3H, s).

[0528] Compound 61.4. MS ESI (neg.) m/e: 366 (M-H). 'H NMR (500MHz)
(DMSO-dg) & 7.32 (1H, t, J=8Hz); 7.16 (2H, d, J=8Hz); 7.00(2H, m); 6.96 (2H, m); 6.89
(1H, m); 6.72 (1H, s); 5.05 (2H, s); 4.42 (1H, m); 3.76 (3H, s); 3.06 (1H, m); 2.76 (1H, m);
2.21 (3H, s).

[0529] Compound 61.5. MS ESI (pos.) m/e: 500 (M+H). "H NMR (500MHz)
(DMSO-dg) 8 7.50 (2H, d, J=8Hz);, 7.44 (2H, d, J=8Hz); 7.11-7.18 (4H, m); 6.97 (3H, m);
6.71 (1H, s); 5.10 (2H, s); 4.43 (1H, m); 3.93 (2H, t, J=7Hz); 3.06 (1H, m); 2.70 (1H, m);
2.20 (3H, s); 1.61 (2H, m);1.36 (2H, m); 0.86 (3H, t, J=7Hz).
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additional 1 h. W02 was renoved by filtration through
silica gel (eluting with 1:9 nethanol:

\VdntWBmmmethane.m After concentration under redunase05/005815
pr 6601 e] %X due was purified by col um

B ot Bl R Bl

ber{zﬁnﬁcy)phaﬁ}ﬁ? 3?@;5%5)3;1 gﬁ 4 ME; ) )r* N COZH -

3 58.4
3- (4- (benzyl oxy) phenyl ) - éﬁﬂxﬁmpﬁibzol-I-yl)propanoate
(58.4). Conpound_58, 3 was esterified siyilarly to the
met hod di scussed tp(%onnectlon W th SCB 55. 2.
Schenme 58.5 Ph--\ONON N -N 0 CO2Me HO
58 [0510] (+/-) %
3- (4- hydr oxyphenyl }){- 3-{ 1HpyTazo- | - 1) pr opanoat e (58).
A mxture of ound 58.4 (0.37 g S”@EJ
anount of Pd- nmet hanol (8 ) MRS St 1 ed room
t enper at H€QUndér hydr ogen at no Qre for 20 niom
After filtration and_ concentration, the residue mas
purified by col um 5S¢4 r omat ogr aphy. Cbnpound 6hlvwa

L1 R BTy i P -

2,2vdimetigi dpdrdinkafe-difi-diomp 6621d). SBrO@irﬂaidellnydg diethyl dvetal (5 g, 39 mmol)

o R R S0 TR A R TR SRS it
(39GRABPHNG RLRF anRfirdud THPPAr Pise over 10 min. After 45 min., the solution
of Grignard reagent was added to compound 52.1 in anhydrous THF (50 mL). After stirring

1 h, the reaction was quenched with saturated NH4Claq) (20 mL) and diluted with hexanes
(100 mL). After mixing vigorously, the layers were separated and the organic layer
discarded. The aqueous layer was acidified and extracted twice with diethyl ether. The
combined organic layers were washed with saturated brine, dried over Na,SQOy, filtered, and
concentrated under reduced pressure. The residue was used immediately without further
purification. MS ESI (pos.) m/e: 478.3 (M+NH,)".

Scheme 62.2

o O
0 0 OEt
N ot THPO S0
THPO OEt OEt
62.1 62.2
[0532] Ethyl 6,6-diethoxy-3-(4-(tetrahydro-2H-pyran-2-yloxy)phenyl)hex-4-

ynoate (62.1). Ethanolysis and decarboxylation was carried out according to the method of

Example 16. Ester 62.2 was obtained as a light yellow oil (8 g).
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59.3 H F3C/ \ 59.4 3-Methyl F3C/ \ / \ 59.5
3-Methyl 59.6 5-Methyl F3C/ \ / \ 59.7 5-Methyl
wpQesARcdeompound 59.1. MS ESI (neg.) mle: 321 e&rAs2005005815
NVR (500MHz) (DVBO d6) @cler8d 628H, d, J=2Hz);
7.40-7.50 (5H m); 7,35 (1H m); 7.27(2H d, J=9Hz);
6.97 (2H, d, J=9Hz); 624(1H s); 5.79 (1H, ¥);
(2H, s); 3.3(1H, mg 512 (1 H m. [0513] Con
59.2. M5 ESI (neg. '
(DMSO-d6) 6 7.

6H, ™ ; ; , ;
é 24 I(n)lHT ' 580 (1H OB 5.18 (2HI08)>73.3(1H m):
3.12 (1H, n) [0514 Conpound 59.3. M5 ESI (neg.) rﬂe
465 (MH) "H NVR 6330MHz) (DVBO-d6) S 7. 9§2(33

[05§,§f 2 ﬁtlfﬁﬁ((ﬁﬂsydﬁ) 5@1 %g%-(slﬁ%oxﬂziolgggr‘g%w%&%?& 3)

Coﬁpaﬁ(cﬂﬁ 2 6) g, B5 8iingl) khd Ingdroxylafing Aidrechlordle3 M3, g, )2 mmol) were
dlss_olye@lm a}mrx?%ls Iof Bﬂlig]"lql (i’&aﬁ) 0%0866?]% ﬁ%lé}.r / U%rg(e) ;/pglgg %]hs the
reaét%ﬂ'ﬁnx‘c&ljél VMX%H(J@QQMHQOO rﬁ%@a@é@m@ ethr%gte& %\H!h dﬁth%l ether (2 x 100
mL7 ?Be (:qmbmeé ))rgaﬁl,czl@ye(rQN@redzyashetngt)l sa&r@@d (omal;: di;ed over MgSOy,

ﬁltfrf??-l n])q)co n%ngrgge%]ﬂng? fﬁsiuceg %?%S]frgH %)remfjhﬂfS\% oanaSh
chr5191aﬁ>g Eﬁhca( 95% Iﬁﬁtlﬁanoﬂﬂq]dléﬁ%ﬂd)nethﬁld% jo@MEﬂé&und 62.3 was

-7.73 S ; 7.36-7.52 (6
obt@med agia tlmlmﬂ ((63839) (" , (SOOMEHR YCTBCIBLS (81Hl (ds)J—155 He, 1H);

QI B B NI R

J—QMH‘Q 1H H%(ﬂf%)(dd(%@ﬁ@z BH; @@s«a’wm 8.FEB41H); 1.17
m ; : (2H, m; 7.26(2H, d,
t, J‘*@P»Iﬁz 3700 (2H d, J=9Hz); 6.00 (1H s) 5.69 (1 H,

; 5.19 (2H, s 3.3 (1 05 1H, 2.15
??BH, s) f%lSﬁCon‘pouEMM ESI gneg m; nl e: 411
(MH. 1H NI\/R (500MHz)

OEt F.C
o} - : \
| N
HO

62.3 62.4
[0534] Ethyl 3-(4-(3-(4-(trifluoromethyl)phemyl)benzyloxy)phenyl)-3-(isoxazol-
5-yDpropanoate (62.4). Compound 62.3 was alkylated according to the procedure of
Example 2. LC-MS ESI (pos.) m/e: 496.1 (M+H). '"H NMR (500MHz) (CDCls) § 8.14 (s,
1H); 7.70 (s, 4H); 7.66 (s, 1H); 7.56 (d, J=7.5 Hz, 1H); 7.50-7.45 (m, 2H); 7.22 (d, J=8.5
Hz, 2H); 6.96 (d, J=8.5, 2H); 5.99 (s, 1H); 5.12 (s, 2H); 4.67 (t, J= 7.7 Hz, 1H); 4.08 (m,
2H); 3.16 (dd, J=16, 7.5 Hz, 1H); 2.95 (dd, J=16, 8.0 Hz, 1H); 1.17 (t, J= 7.2 Hz, 3H).
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(DVMSO-d6) 6 7.64-7.74 (5H, n); 7.39-7.52 (5H, m); 7.26
(2H, d, J=9Hz); 6.99 (2H, d, J=9Hz); 5.99 (1H, s);

wb.263/08ddd1 m); 5.17 (2H, s); 3.3 (1H, m; 3. 06PCTHS2005/005815
2.15 (3H, s). 6.60 Examdcher8@6253519] This exanple
il'lustrates the prepafation of ethyl o
3-(4- hydroxyphenyl) 3 (5-

net hyl oxazol - OH
F,002K_ + NH2 Ph- - o
(Benzyl oxy | N

1- (3-di met hyl am nopr opyl ) - 3- et hyl car bodi i mde (37
mol ), propargyyam ne (20. 7nmmol ) and 62
N- et hyl nor pholine (62 mmol) in DVF (60 nL) were

[0588) rred @t/-)rIb(3 ibmrpmeﬂl)ﬂ}nh@nghbenZMleX)r)Ehel!)ﬂbﬁ (isoxazol-
SR E B o7 15508 ) SRR T i nd

watlef ((I.T.Bnﬁ_r)dtnd thiegted Ve * Nz 3. LN Hel (0.emMIV) Was a@cﬁd\aﬁﬂtthe reaction
under reduced pressure, the residue was triturated

mixfpuervasi heated fonwnofend6 b EhapwaHen Buxtyrewas pewsf Mg dgioniged water

(5 O\(’l‘%’fa)tse.ﬁ}ds Qﬁ%}&i‘z@g&(ﬁl}_@{eﬁ{yﬁ %81 %@%@%&w lgﬁrs were washed

w1t1§’@élﬂ1talﬂﬁlﬁiﬁieo ﬂﬁedlﬁver Bab®0e filiored, d\idnCnttatedPnd@rreduced pressure.
1 60.2

Thettpiiuisatis prefsd BeRbgNansigeyhy Ghsigek S6oneanchin

dchI'Oi‘Jnlr@tﬁarR'f el GRAP TlehouBd 62 vkab SbiaiBaRks . threwﬁ(jé]m BY. nodtMS ESI

di chl oronmet’hane (100 nL) was stirred at room
(po‘s ée nperdiSulr @¢Moder W MR (OMH)(eRClgi &hll drienefh V@ (6,140); 7.66 (s,

N L T S R U

2Hj\'%29®% qu@ m@cqumt a%m(pn—wnﬂﬁﬁ 1r}f>du@g(énpr2@{>)sgr1% (da he16, 7.5

resi due was purified bg/ 1co um hr omat ogr aphy (1
it

HzelHhy P. %déd,al—elﬁh%%imﬂ)l ol 7ot Jai ?12 tenpdund 60. 2. LC— VS
=S 66895 Blanifiis 250 (MH)
[0536] This example illustrates the preparation 3-[4-(2° -butoxy-5’-methyl-biphenyl-

4-ylmethoxy)-phenyl]-3-(1-methyl-1H-pyrazol-5-yl) propionic acid and 3-[4-(2’-butoxy-5’-
methyl-biphenyl-4-ylmethoxy)-phenyl]-3-(1-methyl-1H-pyrazol-3-yl) propionic acid.

Scheme 63.1
0]
, ~
THPO N\N HO N‘N\
62.2 63.1 63.2
[0537] Ethyl 3-(4-hydroxyphenyl)-3-(1-methyl-1H-pyrazol-S-yl)propanoate

(63.1) and ethyl 3-(4-hydroxyphenyl)-3-(1-methyl-1H-pyrazol-3-yl)propanoate (63.2).
Compound 62.2 was dissolved in abs. Ethanol (6 mL). A solution of methylhydrazine
(173 mg, 3.7 mmol) in 6N HCl,q) (0.6 mL) was added and the reaction mixture heated to
reflux. After 2 h, the reaction mixture was diluted with 200 mL. of water, neutralized with

saturated aqueous NaHCO3, and extracted with diethyl ether (2 x 100 mL). The combined
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Scheme 60.3 0 'I Oi I N Ph-\' N Ph O CO2Et 60.2 60.3

[ 0522] Et hyl
WG;zQﬁngz{gQg@p.z"yul 0xy) phenyl) - 3- (5- met hyl oxazol - 2- y PEpusp@nossis
“ orgard¢ ByEBOVERs wastitdrpdtlirsdtus@ed bring doist aivereigf Pentiléerh eundd

X T I .
(silic®Qel, bOPB&hakotin di&HIbmethane). Compounds 63.1 and 63.2 were obtained as
3-(4- hydr oxyphenyl 5- met hyl oxazol - 2-yl ) propanoat e

: -3 (

an ingepayable NS ihd ~640)5 Vigtto btH; - FlelomYIE &b Gase ne6: 3752 (MFH).
according to the nethod géhel;)l(éagg)he 58. 6.61 Exanple
61 [0524] The foll owi ng Tompounds were prepared from
conmpound 60 according to the nethod® described in
Exanpl e 18. -120 M\
Table 20 O | R NOB\ r COzZH Co @F'R Conpound R
61.1 r \ 614 S 3Cr\ r—\ r\
61.3 [ 0525 npound)61. 1. MS (neg.y mle: 336

(MH. LN (500WE) HO \

/‘/\ o J/\ B
NN + 0 O 0 "N

63.3 63.4
[0538] Ethyl 3-[4-(2 >-Butoxy-5’-methyl-biphenyl-4-ylmethoxy)-ph enyl]-3-(1-
methyl-1H-pyrazol-5-yl) pr-opionic (63.3) and Ethyl 3-[4-(2’-butoxy-5’-methyl-
biphenyl-4-ylmethoxy)-phenyl]-3-(1-methyl-1H-pyrazol-3-yl) propanoate (63.4). The
mixture of 63.1 and 63.2 was alkylated with 4-(2-butoxy-5-methyl)phenyl)benzyl bromide
according to the method of Example 2. Separation of 63.3 and 63.4 could be accomplished

by flash chromatography (silica gel, 3% acetone in dichloromethane).

Scheme 63.3
N=
—~N_ s o
N .
g 0 O 0
®
63.3 63.5
[0539] (+/-)-3-[4-(2’ -Butoxy-5’-methyl-biphenyl-4-ylmethoxy)-phenyl]-3-(1-

methyl-1H-pyrazol-5-yl) propionic acid (63.5). A 25 mL pear-shaped flask was charged
with ethanol (1 mL), compound 63.3 (20 mg, 0.04 mmol), and 2N NaOHq) (2 mL, 4.0
mmol). The resulting mixture was stirred overnight at room temperature, The mixture was

acidified to a pH of 3 with 1IN HCl and extracted with ethyl acetate (2 x 10 mL). The
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(DVMBO-d6) 8 7.41-7.46 (4H, m); 7.36 (1H, m); 7.17 (2H,

d,J9Hz) 6.97 (2H, d, J=9Hz); 673(1H s); 5.09
/08§6614 44“ ! ; 08 1H n; 71 ( 1HPCTUS2005/005815

L "’ e%cé&i;té e '\'[gv&é@]im@chm@@n c@lceatratmés Elay repwléigg Yesidue: was

s R f SR B Pl

1 JZ=AH
(4. ofﬁlg) 517111~711811X§H hgﬂz)(bz‘bm)(@ %(&%ﬁéﬂz H%F&HIQ)(d BH, 2( ¥Y; 7.29

(m, @HB‘J 7.19-7. 02 (@0 4K136.9% . 86[(0152171]) Whisolii 560 @, %4F_4§I(m 1H);

s 340580} 75 448,10 Hh 500y, SEREOR, fn oo

3H~.T§!Fl?z) I\@EQI@”? ) nffe: 492 [b -6HY.3 (1H S) 5.27 (2H
4.44 (1H 3.10 (1 H, 2.73 (1H, m); 2.43
(3H s) 2.34 (3H, s); 2¢ s) [ 0528] Conpound
61.4. M5 ESI {(neg.) me: 366 (MH. 'H vaR(soosz)\
(DMBO-d6) S 7.2 (1H, t, J=MHz); 7.16 (2H, d, Mi);
7.00(2H n; 83960(2H, n); 6.89 (1H, m; 6.72 (1H
s); N a4 42 (1H, nm); 3.763H, s);
© _2.21 (3H_s).
p me: 500 (MrH). TH®
WBQAU6) 6 7.50 (2H, d, MHz): 7.44 (2H
11-7.18 (4H, nm); 6.97 (3H, m): 6.71 (1
(2H, s): 4.43 (1H, nm): 3.93 (2H t, J=7THz): 3.06 (1 H,
m; 2.70 (1H, nm); 2.20 (3H, s); 1.61 (2H, n);1.36
(2H, m ;63486 (3H, t, J=7Hz). -121 WD 2005/ 08668B.6

s 20 S T R P8

beigy! iSAI@T63.6)° §panes.4 was calried out
e ASBB QEUAS bl 1  apn  eed u

deS@Eted abover Mg ESI[(peR)p/e: 4972( —H).

A | - (4-(tetrahydro-2H pyran- 2-yl oxy) phen
é&f- %"? |y8§é¥§4 2-di et hyl - 1, 3- di oxane- 4, 6- di one

[05482. 1) . "Hta)lf@ll@bv&igd&)hmendh wemmremthm (cﬁmgpulﬁﬁ 6driodnd 63.2
i n, anhydr ou HE (@ was . C Iedto -5 C and
sccorligrig e ons Eﬁ;ﬁﬁ@ R

\
N
| S N\ /
N{_\o 0
OH

64.1
[0542] (+/-)-3-(1-Methyl-1H-pyrazol-3-yl)-3-(4-((4-methyl-2-p-tolylthiazol-5-
yDmethoxy)phenyl) propanoic acid (64.1). 'HNMR (400MHz) (CDCls) & 7.84 (m, 2H);
7.12 (m, 5H); 6.89 (m, 2H); 5.92 (s, 1H); 5.13 (s, 2H); 4.46 (q, 1H, J=6 Hz); 3.88 (s, 3H);
3.23 (m, 1H); 2.98 (m, 1H); 2.50 (s, 3H); 2.39 (s, 3H). MS ESI (neg.) m/e: 446.2 (M —H).

N
S \N ~
I —
N\/)_\o OH
o
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(39 mol in 14 nL of anhydrous THF) dropw se over 10

m'n After 45 mn., the solution of Gignard reagent
" ,1.." to co%ound 52.1 in anh dr ous THEIT(%EOTAU‘S)OOS/OOSSIS
W’Saﬁk]t é%Wﬁ ﬂiﬂ%ew&abﬁwb %6&&(4qlueﬂw - tmlxlthlazol-S-

RSP o Py BRSS! ol Be 2RO

separated and the organic |ayer di scakded The aqueous
| ayer was acidified and extracted twi.le with diethyl
ether. The conbined grganic Iayers erlle washed with
saturated brine, drieq 4 I1tered, and
concentrated under reuced &re 7e. \The’ r esi due was
used i medi ately qut further puritigcation. M5 ESI
(pos.) me: 478.3 KH4) + Schene 62.2 OO OBt Ot
OEt THPO THPO OFf. /OEt 62.1 62.2 [0532] Ethyl
6, 6- di et hoxy- 3- ( 3‘itetrahydro 2H pyran- 2-yl oxy) phenyl)
hex-4- ynoate (62.1). Ethanglgsis and decarboxyl ation
was carried out according to the nethod of Exanple
[0544. Est ef+/93-A-Meshydbif&ippectok3-yd)-3-[4HH’ -trili ocoomethyl-{b&henyl-3-

ying By hen b oBIoneCHEd (69 NN B CR D) 5 169346 (m

8Hi39?%3%]9f- rg%/% e5n9y63  1H); 501 s, ZZgI)_44;|(r)nprII(-)I% 3.91 (s, 3H); 3.25 (m, 1H);
2.99 64, BY). MGd%ﬁ:Ic(ucgzl)ﬁlZe 24702 @1-2H)% mol ) and
hydroxyl am ne hydrochloride (0.43 g, §.2 nmml) were
di ssolved in a m xture_aof ethanol @ N
m.). After refluxing & i\e
diluted with 200 nL o
diethyl ether (2 x
| ayers were washed
My SO4,

val O
).

h saturated bri ne,o dri ed over

FsC
64.4
[0545] (+/-)-3-(1-Methyl-1H-pyrazol-5-yl)-3-[4-(4’-trifluoromethyl-biphenyl-3-
ylmethoxy)-phenyl]-propionic acid (64.4). 'H NMR (400MHz) (CHCl3-d5)
8 7.85-7.44 (m, 8H); 7.06 (d, 2H, J=6 Hz); 6.92 (s, 1H); 5.10 (s, 2H); 4.46 (m, 1H); 3.71 (s,
3H); 3.05 (m, 1H); 2.96 (m, 1H). MS ESI (neg.) m/e: 479.2 (M —H).
6.65 Example 65 Cell-based Aequorin Assay

[0546] A cell-based aequorin assay may be employed to characterize the modulatory
activity of compounds on the GPR40 signaling pathway. In an exemplary assay, CHO cells
are transfected in a 15 cm plated containing 14 million cells with 5 pg of GPR40 expression
vector and 5 pg of Aequorin expression vector (Euroscreen) using Lipofectamine 2000
(Invitrogen). After 17-24 hours post-transfection, cells are washed with phosphate buffered
saline (PBS) and detached from the tissue culture dish with 2 mL of trypsin (0.25%(w/v)).
Trypsinization is halted with 28 mL of Hanks Buffered Salt Solution containing 20 mM
Hepes (H/HBSS) and 0.01% fatty acid-free bovine serum albumin (BSA) or 0.625% fatty
acid-free human serum albumin (HSA). Coelantrazine is added to 1 ug/mL and the cells are
incubated for 2 hours at room temperature. Cells are gently mixed every 15 minutes.

Compounds are dissolved in dimethy! sulfoxide for preparation of 10 mM stock solutions.
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filtered, and concentrated under reduced pressure. The
residue was purified by flash chronatography (silica
! 5/0886cmet hanol in dichl oronmet hane el uant RIVE/005815
ornb e it FUHEES camtaiink e 00 78Bog)or 0 FTRWREA. Serte

dilu Sgso@fklﬁé te(sgD%Lg’%.mgs/ ag.r(z é)f‘ep%lg%l té _d%ﬁgﬁmhlfeéio g')e(sgonss 1% gd He.

[0547) ; 5. 38e @rmlhﬁnneélceﬁée fakasurehen®s &e irade Lishng aé E@Zﬁ?c(}lﬁerthold
ZH% 3.15 (dd, ;/J=16, 7.5 Hz, 1H); 2.95 (dd, J=16 0
96~ htmqpomgte; and the, TeSpansg 19 mpggsurgdpver g&@eqqgorgizm@rw’l a%r cells and

F
con gt P01 A B DGR kO
dosy fe)poﬁse( I"Hmd%ﬁjal(effeﬁ:ﬁyé @recoppatmatte réa6R .58Ya maxined taspor6R) i3
d fﬁ%ﬂﬁgﬁg accordlng to the procedure of Exanple
ete’Zm“L PSSP 496. 1 (MrH). ' H 14MR (500MHz)
[0545(]‘,DC1 3) ﬁf]tﬁe i—ﬁgﬂ&ents QeEgeserﬁatY\Q: dafa %E’f@'s% Valﬁle_bﬁ @b(a%ned]ﬂﬂ) exemplary
comp:aﬁn@ oﬂﬂh¢ irpelptior6fo® ﬁle(rdl,atlg&&tsfatlgzm-ly) hlgnggG(’B4O 1 |—|)

[05%] 16 (d dTheFQIirgolsrflegs(lgg aglf 4 arezasgﬂgefl ad i f-a%i-elgagﬂemfif; |5|)r ;
R-eddiMiombrsl 4nd if nol s%ez:lf?edl'ﬁ’re ndikures cfBendfi SR OB/ 08 Goénbntiomers. In

PCT/ US2005/ 005815 Schene 62.5 0. O OEt OH F3C\ 01
additpm, thepreseninventiogpraviges the S-enantiomers, the R-enantiomers, and mixtures

of both S-enantiomers and R-enantiomers including racemates of each compound prepared
according to the synthetic methods described herein or adapted with the necessary minor
modifications from these methods.

6.66 Example 66: Insulin Secretion Assay

[0550] C57/B16 mice are euthanized with carbon dioxide gas. The pancreatic bile
duct is clamped proximal to the duodenum and then cannulated. H/HBSS containing

0.75 mg/ml collagenase XI (Sigma) is then infused into the pancreas through the cannula.
The pancreas is excised and then incubated at 37°C for 13 minutes to complete enzymatic
digestion. The collagenase digestion is quenched in H/HBSS containing 1% BSA and
washed once in the same buffer. Islets can be purified using density gradient centrifugation
using Histopaque (Sigma) and are hand-picked under a stereomicroscope.

[0551] Islets are cultured overnight in Roswell Park Memorial Institute (RMPI)
media containing 10% fetal bovine serum and 50 uM beta-mercaptoethanol. Following
overnight culture, islets are incubated in Dulbecco’s Modifcation of Eagle’s medium
(DMEM) containing 2.8 mM glucose for one hour.

[0552] For determination of insulin secretion, islets are incubated in DMEM
containing 12.5 mM glucose and test compounds for one hour. Insulin released into the
culture medium from the islets is measured using an insulin ELISA.

[0553] All publications and patent applications cited in this specification are herein
incorporated by reference as if each individual publication or patent application were
specifically and individually indicated to be incorporated by reference. Although the
foregoing invention has been described in some detail by way of illustration and example

for purposes of clarity of understanding, it will be readily apparent to those of ordinary skill
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[ 0535]
(+/-)-3-(4-(3-(4-(Trifluoronethyl)phenyl)benzyl oxy) phe
.. Wapbdsi8edoi soxazol - 5-yl) propanoic acid (62). Ceqpwsnms/o0ssis
b ihete Artdniiahtof thé tHvteugd of this dnveation that certade changes andymedifications

ter .3 nL). and heated tqQ, 95 .C for 16 1 .
may {5 sy thersia S B GORRPS P e L onp i Hpheltd claims.

heated for another 16 h. The reaction m xture was
poured into deionized water (50 nL) and extracted
twice with diethyl ether. The conbi ned organic | ayers
were washed w th saturated brine, dried over Na2SO4,
filtered, and concentrated under reduced pressure.
The residue was purified by flash chromat ography
(silica gel, 5% nethanol in dichloronethane eluant).
Conpound 62 was obtained as a thick oil (26 ng). LC M
ESI (pos.) mle: 468.1 (M+H). 1H NWMR (500MHz) (CDC13)
6 8.14 (s, 1H); 7.70 (s, 4H); 7.66 (s, 1H); 7.56 (d,
J=7.5 Hz, 1H); 7.50-7.45 (m 2H); 7.22 (d, J=8.5 Hz,
2H); 6.96 (d, J=8.5, 2H); 5.99 (s, 1H); 5.12 (s, 2H)
4.67 (t, J=7.7 Hz, 1H); 4.08 (m 2H); 3.16 (dd, J=16,
7.5 Hz, 1H); 2.95 (dd, J=16, 8.0 Hz, 1H); 1.17 (t, J=
7.2 Hz, 3H). 6.63 Exanple 63 [0536] This exanple
illustrates the preparation 3-[4-(2
- but oxy- 5" - met hyl - bi phenyl -
4-yl met hoxy) - phenyl ] - 3- (1- et hyl - | H pyrazol - 5-yl)
propionic acid and 3-[4-(2'-butoxy-5'-
nmet hyl - bi phenyl - 4-yl met hoxy) - phenyl ] - 3- (1- net hyl - 1H py
razol -3-yl) propionic acid. Scheme 63.1 0 0 0 OEt Okt
Ot Okt \'i +\ \ THPOCEt HON-N HO NN 62.2 63.1
63.2 [0537] Ethyl
3- (4- hydroxyphenyl)-3-(Il-nethyl -1 H pyrazol - 5-yl ) propan
oate (63.1) and ethyl
3- (4- hydr oxyphenyl ) - 3- (1- net hyl - 1H pyrazol - 3-yl ) pr opan
oate (63.2). Conpound 62.2 was dissolved in abs.
Et hanol (6 nmL). A solution of nethyl hydrazine (173
ng, 3.7 mol) in 6N HO (aq) (0.6 nL) was added and the
reaction m xture heated to reflux. After 2 h, the
reaction mxture was diluted with 200 nL of water
neutralized with saturated agueous NaHCO3, and
extracted with diethyl ether (2 x 100 nlL). The
conbi ned - 124 WD 2005/ 086661 PCT/ US2005/ 005815
organi c |layers were washed with saturated brine, dried
over MgSH4, filtered, and concentrated under reduced
pressure. The residue was purified by flash
chr omat ogr aphy
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(silica gel, 5% nethanol in dichloronethane).
Conpounds 63.1 and 63.2 were obtained as an
wonsepasaibl e m xture in a -4:5 rati o by 1H NVRPCL@SkMB5/005815
ESI (pos) me: 275.2 (MtH). Schene 63200 OEt OFEt
N

LN 62 1aoﬁnn Ot f'ti- / N -+ N- N
||\J|\r|\|uu4. Ot 7

o) o \ 1/ 63, 4 PodHal 2k 1y
3-[4-(2' - RmAsmm-;mwmﬁMsmg Hnmm GHR¢9 et haxy) - bheny!
]- met hyl - 1H py yl ) pr opi onj cR¢lBEYS) | and
Ethyl% [l4- (2 - butoxyS@'{‘%“'g ECs,"

bi phenyl|- 4- yl met hoxy) - phenyl ] 3 (1- met hyl - 1H pyr pazol - 3
-yl ) prapanoate (63.4). The mxture of| 63.1 and| 63.2
wais al kyl ated with 4-(2-butoxy-%-nethyl ) phenyl ) beri zyl

L \I T O

briom,de | agsording to the otokxappl
Separzatl on o 3 and 63. be%ccor%f’?%hed by
flfash chromatdgra s 3% acetone in

dichl or gret hane) . emre 63.3 NN N ~-NN OOOROH O
539] (+/-)-3-[4-(2

OO01 0O|63.3 63.5
it vy TR et hyvl hi-nhaoany A v nmpt haya) her\ I! ] 3_ ( 1_
1

- Bat-exy—5—wrethyt—bt-phery—4—Hrethexy)—ph
nmet hyl - 1H pyrazol -5-yl) propionic acid (63 5) Al 25 L
pear - shaped fl ask was charged | ith ethanol (1 n),
compound 63.3 (20 ng, 0.04 nmoly), and 2N NaOH(aq) (2
n, 4 0| nmmol). The result] X100 was jstigre
over ni ght at room t enper a he m xture was

aC|d|f|edt 3 H NHCI and extractedjwith
ethyl agets \1 inL). The -125 WQJ 2005/ 086p61
PCT/ USZCOS/O 815 N

|®X

5 COH et

O

f
6.1 O /@JVCO'ZH o
O .
fl
6.2 O OFt COH ot
O
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conbi ned extracts were washed with brine and
concentrated. The resulting residue was purified via
wonepasedicor y TLC (30% Acet one i n di chl or onet hareY/use005/005815
yijel d conpound 63.5 ‘TABLE®Q). 1H NI\/R(4OOI\/Hz)(CEC13) 8
7.155 (d, 2HAeJ‘u3rlh|Z&ssa37 Udihg(Bumdil GPRA) Hz) ; 7.29 (m
1H); 7. 19-7.08 (m 4H); 6.95-6.86 (M H)Relgﬂggs s,
1H) N&. 05 (s, 2H) ; 45 BCtPﬁ? 1H); 3.94 |(s.p3h; [3-31

—

(m—tH—S-0t \lu 2335, 3H 1167 (71 3H);
1./40 (m| 3H); 0.90 (t, 3H, J=6| Hz). M ESI (neg|)
mle: 497.2 (M- H). Schenme 63.4|[NNNNOQO Ot Q OO
0|0 63.4 63.6 [0540]

(4/ -6.3 31 ' | - 4dpHret hoxy) -
phenyl ] 4 ropionic jacid
(63. 6) out as

descri be . . : .2 (M- H.
6./64 Exanple 64 [0541] The follow ng cgmpounds were
prlepar eqd from conpounds 63. 1 ang 63. 2 [according| to
the met hods described in Exanple 63. SINNNO/|\ O
Ol 64.1 [0542] |

(#/-)-34(1-Met hyl - 1H pyrazol - 3- I)-C)%- 4- ((4- et hyl -

p- | 1 oF -5 2priopangic acid
(640‘%. @l )8 7 84 (m 2 7. 12
(m 5H); 6. ¢ Bt , 7 5.113 (s, 2H);
4.146 (q, , : 3H; 3.23 (m 1H| 2.98
(m 1H); 2.50 (s 3H); 2.39 (s, 3H. M3 ESI (neg|)
mle: 446.2 (M - . S~-NN NOO O [64.2 -126/ WO
20057086661 PCI7 USZOOS/ 005815

o7 NC\‘\‘/\ o o
6.8 O CFs /@J\/COZH TR
O

CFs I
6.9 O COH IRE
(J
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1654 ]

JE. (-P7-=)-3",~{f-'= "etfiy

‘1H-pyrazb| -5-yl)-3-(4-((4-nmethyl -2 p-tolylthiazol-5-

wol2possbmwxy) phenyl ) propanoic acid (64.2).

M5 B8I/US2005/005815

(neg.) nle: 446.2 (M*TABLERI N~ OO OH F3C 64}3
[ 0544] Aequorin Assay Using Human GPR40
(H7-)-34(I- Met hyT - ITH:- pyrazol - 3-yT) - 3-T 4F (Kelativé | uorom
et hx}%ﬁ-bi phenyl - 3- y| ABUHEKG) - phenyl ] - pr OPiE@Lo@ agid
(6473 " HNWR(400Miz)—(CBCL3)—6 7-69-7- 46 (| 8H);
7.126-6.92 (m 5H); 5.96 (s, 1H); 5.01 (s, 2H); 4}47
(m 1H); 3.91 (s, 3H); 3.25 ¢ 1H); 2,99 (m 1H). M
ESI (neg.) me: 479.2 (M- HHf{ N NOOH O F3C 64.4
[ 0545] O,H
(H/-333-(1- Met hyl - 1H pyr azolj-5-yl )-3-[ 4 (4'+trif| uorom
etihyl - biphenyl - neo - phenyl ] - propi onic acid
(64.4). |1H ) (CHC13-d3) 8 7.85-7.44 (m -
8H); 7.06 ( 6 Hz); 6.92 (s, 1H| 5.10 (s} 2H);
4.46 (m| 1 : 3H); 3.05 (m 1H); 2.96 (m
1H). MS|ESI (neq.) nie: 479.2 (M- H). 6.65 Exanple 65
Cel | -baged Aeguorin Assay [0546] A cell}based aeguorin
asjsay may be enployed to chargcterize the nodul atory
acti vi ty i gnal i ng pat hway.
In an ex ransfected in a
15 pl S W 59| of
GFRz'ggex uo\r,\Alr{H1th
ex|pr essi I pof ect am pe
2000 (I nvi yen)~~After 17-24 hours
pgst -t r ansf ion, cells are washed with phosphate
buffered safine (PBS) and detached fromthe tissue
CcutHturetetsh—wth—2—+rt—of—t+rypsta—( 025 wv) )~
Trlypsi nijzation is halted wwth 28 nL of Hanks Buffered
Salt Solfution containing 20 m\/l||Hepes (H HBSS) anpd
0.01% fatty acid-free bovine sefum al bum n (BSA)| or
0.625% flatty acid-free hu CaHbumni n ( HSA) .
Coel A8t rlazi ne i s added t /mL and the eekls are
i ncubated for 2 h atofo tenperature. Cells|are
gently m xed m nut es.
f
CO,H
7.9 +++
(J
EtO O




Conpounds are di ssolved in dinmethyl sulfoxide for
preparation of 10 nM stock solutions. -127 WD
waQo/88B661 PCT/ US2005/ 005815 cont ai ni ng ei t ReT/US2@3405815
BSA or 0.625% HSA. SeMABLE@ill uti ons of the test
cgnpounds arAeguoeinoAdy UBindcH @mdnGPHAGE I €SPONSE.
[ 547T Aequorin Tum nescence neasur emenf SRaagveape
usli Mo-anl EGRG Ber t hoPHucge ye| | | uni nongt egcgnd | he
r gsponsg s neasured over a 20-secondintervaragter
ceglls and conpounds were m xed| The arpa-under-gurve
frlom 2-20 seconds is plotted td|detern1ne dose
rgponse.| The EC50 (effective copcentratjon to reach
50% maxi|mal response) is d Hom t he dose
resgorese plot. [0548] present s| reprasentati ve
data (ECS50 val ues); obt'al@e or exenplafy conpounds
of| the ijnvent g he rel ative activpation of human
GHR40. [|0549] le stereoismers in Table| 21 are ap
speci fi eédg 48~ S-enantioners or R-enantiomers) and
i f| not gpecified, are m xtures of S-enaptioners and
EMantifOMers. M addition, thg present T nventipn
prlovi de§ the S-enantioners, the| R-enant|oners, ahd
mixtureg of both S-enantionerg||and R-epantioners
r

s

i ncl udi ng racemates of each conpound epar ed
according to the syntheti cAef sC@edcri bed herein or
adaftiEd (with the necessary or nodif|cat+bhs from
t hese net hods. 6. §6 FExan® 6: Insulin|Secretio

f
n
Aslsay [ (0550] L6_#1 ce are euthani zed| wi th carpon
di|oxi de [gas. pancreatic bile duct |s clanped
prioxi mal| ke g~ duodenum and t hen cannu| ated. H HBSS
containiijng 0.75 ng/mM col |l agenase Xl (5igm) is|then
i nfused [into the pancreas through the cannula. he
pancreas i s excised and then ingubated at 37C for 13
minutes [to conplete enzymatic i gestiopn. The
collaiénase di gestion is quenched Qﬂ%hVHBSS cont ai ni ng
1% BBA and washed once in S uf fert+tslets can

be puriflied using dg ient centfifugation

ns

usi ng Hi|sggna 3 gﬁ;§¥hnd are hand- p|{ cked under a
stlereom|croscope. [B551] Islets are cul fured overni ght
in_Roswell Park Menorial Institute (RVMPl) nedia
cont ai nijng 10% fetal bovi ne sgrum and 50 uM

bet a- ner{capt oet hanol . Fol | ow over ni ght cul ture,
islets dre incubated in Dul bedco's Modifcation of
Eagl e’ s |medium (DVEM contai 'nocgﬂﬁ nM gl ucose| f or
one $durl. [ 0552] For det ¢ atTon of insulffh™
' | pexpat ed in DVEM contai ning

secretiagn, ishketsyar
12.5 nM|gl ,.-. nﬁ/?:s conmpounds for pne hour.
I nsulinirel ed ignfo the

8.3 ‘ CO-H TRENY

-133 -
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woO 200sl08&eBbH ++++ -131 WO 2005/ 086661 PCT/ US20061aB2®3%505815
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TABLE -21- Aeguorin Ass&AREER] Human GPR40 No.
Stfructure ReAaquormAEﬁ@C[asmg}H%ﬂ@RZoS ~ ~ ++
COPH 7.5 T ++++ OBt I O/ COPH 7.8 O Fi Relative
e JEtO - 132 vio S00BHos6661 PCT US2005(;Q815
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wORMsmebde1 26 COZH ++++ O aN N N 27.1 CO2HPETAIS2008/@05815
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CF3 a EC50 Ranges: + EC50 > 10 M ++ 1M <_ EC50 < 10 M

+++ 0.1 M< EC50 < 1M ++++ 0.01 M< EC50 < 0.1 M
wo-26005#08&66650 < 0. 01 M b Each rel ative EC50 rangeCT/US2005/005815
indicated for this cofp®Iii2tefl ects the range [for an
ohserved ECHiqu@fint Adag UPeUlEmwA GPR4Et er m ned jin
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3-|( 3, 4- di met hgxypher§1) =3- (f ur an- 2- car Joxani do) pr opano
g ekid, ++
3-|(4- chlfor obenzpani do) - 3- (4- (di et hyl ami{no) phenyl}) pr opa
ngi ¢ acifd; 3- ‘
di|met hyliphenoxy) ét hyl t hi 0) - 1H benzo[ d] i|m dazol - 1}-yl ) pr
opanoi c |aci d; {¥ ,
dichl or 0- phenyl gr;hydr azonomet hyl ] - 6- etlhoxy- phenjoxy}
-gceticjacid; 2-(4-(2-(2-(4-
chl*oFopiredges: f urarEGy cardygxanm do) et hyl ) phenoxy) -12- met h
yl|propanoi ¢ aciid; HpiB< E8xsf< 10 pM
dinethoxyphenmhp_ayf B{kq&g Qh 1) -4, 5-di hydropyrazo
-1}-yl) - 5-oxo a C Rz
(3(34d|h$%_'1+¥% E‘ks ?ZIM
dijoxepi n-7 y's ﬂ X0- 4FLchronen 7-

yl et.am acet i

Y R aN e g@ztﬂ@ﬁ te%f%ﬁ@ﬁyp teflecy o
3-(4t eﬁméﬁgﬂﬁp Shesysd & IPr eﬁﬁ@ﬁv Vigthy| - pr opi oni ¢
acl_d;deprminedin sepemiely pe @éﬁdoaS&aYS
(trlfluoronethyl)phenoxy) 2, 4-di ni trophenyl ) propanoi c
acid; 3-(3-(2-chloro-4-
(trifluoromethyl)phenoxy)phenyl ) propanoi c aci d;
3-(4-(4-net hoxybenzyl oxy) phenyl ) pent- 4-ynoi ¢ aci d;

3- (4- (4- et hoxybenzyl oxy) phenyl ) -5-(trimethyl silyl)pen
t-4-ynoic acid; (3,(3-dinmethyl-4-[

[[4-methyl -2-[4-(trifluoronmethyl)phenyl]-5-thiazolyl]m
ethyl]thio] -155 WD 2005/086661 PCT/U82005/005815

di nzehepr11 11 it dgai of aci' -~~' h

=4-[ (4- brono- 2, 5-di hydr o- 2- net hyl - 5- oxo- | - phenyl - | H
pyrazol-3-y|)nethoxy]-3-nethoxy-benzenepropanoic aci d;
or salt thereof. 2. The conpound of Caim1l, wherein
when P and M are benzene, at least two of L2, X and
L3 are other than CH2 3. The conpound of Caiml,
wherein when Qis aryl or heteroaryl, LI is a bond, M
is a nonocyclic aromatic ring, Xis N(R5), 0 or
S(O,,, and A contains a carbonyl group, then P is
not a 1,2-azole ring. 4. The conpound of Claim]1,
wherein when Qis aryl, L' is a bond, Mis an aromatic
ring, Xis CR3R4, 0 or S(O" and A contains a carbonyl
group, then P is other than furan or thiophene. 5.
The conpound of Claim1, wherein P is selected from
the group consisting of
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benzene, napht hal ene, pyrrole, pyrazole, imdazole,
pyrazine oxazol e, isoxazole, thiazole, furan,
apeedse, pyridine, pyrimdine, pyridazine, PCT/US2005/005815
‘XﬁHb@ﬂ%@Mﬁ """ #ebe, purine, benzi nidazole, benzoxazol e,
triazol e, oxadi azole, thiadiazole, benzooxadi azol e,
di benzof uran, indole, indazole, carbazole, carboline,
1. | sAaqshipouhdRgviagiihedsahulagl)and quinoline 6. The
conmpound of Claim1, mherelp sel ected fromthe

group consisting of(}ﬂénge% h%p%'ﬁﬁlene pyrrol e,

pyrazi ne, pyridine, pyrimdine, pyridazine, purine,
i ndol e, carboline, isoquinoline, quinoxaline and
ora phﬂnmad:dmhieally?acca]bteble sajpcohdteair pebdrigthtreds, whdeeiconpound

of G rein - te -5-yl
& RSBt inas dtotle). \Erboity! IR a e o ai m
1 . )
& Lmeart?dna ﬁ@ @?alﬁ&’l@ﬁ@ (CE-@{ﬁ heteﬁ?allclgné}@rw S(O)T NER) C(0)- (CS‘
C7>hetsmmloalk enerr(éléb)nﬂcm —szmRa) ﬁﬁiem)mefle@pﬁN@ )8E; or

C(O)Ei/( pQgen. 11. The conpound of Claim1l, wherein Mis an
tic ring, a heteroaromatic ring or

( OB avslatiakiky) £i@eroarohbfic rivg) @A) RBE6E: Toalkylene or
PCT/ US2005/ 005815 ri1~"11, wherein R3 is cyano, aryl,

(Cs-Gexslendleyiene:; (C1- c8) al kyl, (C2- C8) al kenyl ,
(P @SR, e EI GBS O

N(R b oG@DE ) BOGNER ) (C2-C.ydikyleicnCEOINGR? )ccnlm4>asky161m@N<R2>C(0>

SRRSO BRRG I Vet (et Stee- S0
(Cy- &m%ﬁ@-ﬁ«xﬁ%@% (@»-(ﬁ&'f—lk&@l&h‘éi @\ﬁkkydre{@%@ahieny'r Bfe- N(R?SOy;
npound 1 m 16, an aronmatic Ting or
a h@tsem@mmmmltg, lalhq‘@roam@atwﬁh@, é@nﬁm)qmdoalkﬁrm, m 1,

NP i c or a heteroaromatic
aryl(ﬁ?—%?alkﬂgl ﬁ’gpeé hg: )&Iky%%gi m 18, wherein X is
CRgRgcmfRN )CQQrS@bﬁ conmpound of C aim 19, wherein
L3 is (Cl- 'C5) al kyl ene.  21. The conpound of C ai m 20,

whkr Bsiabord; €1-Gopliylepo or (fheColnigonikilens. ropviriedshat 5% nota

cyano, aryl, heteroaryl, (Cl-C8)alkyl,
bon%é%ﬂsﬁi"é’h% (C2-C8)al kynyl or -NR8RY. 23. The

c oA tadD, B te@a&blnﬁ ¥R ; SﬂaH[ elP(D3I~M FSOH@H;&W()))NHSOZCH3, ~CHO,

Qere&s%g < éﬁ%@@ thlazo 1d1ne 1on-yf] ﬂyg oxyp%enyl or pyridyl;

R is (C-C)alkyl, aryl(C;-C3) alkyl or (C,-Ce)heteroalkyl;

R? is hydrogen, (C1-Ce)alkyl or (C,-Ce)heteroalkyl;

R? is cyano, aryl, heteroaryl, (C;-Cg)alkyl, (Co-Cg)alkyl, (Co-Cg)alkenyl,
(C3-Cg)alkenyl, (Cp-Cg)alkynyl, (C3-Cg)alkynyl, -NR*R®, -C(O)NR"R ", -NR2C(O)R" or
-NR™S(0),R";

R* is hydrogen, cyano, aryl, heteroaryl, (C1-Cgalkyl, (C,-Cg)alkenyl or
(Ca-Cg)alkynyl; |

optionally, R? and R* are combined to form a 3-, 4-, 5-, 6- or 7-membered ring

containing from zero to three heteroatoms selected from N, O and S;

R’ is hydrogen, aryl, heteroaryl, (C;-Cg)alkyl, (C,-Cg)alkenyl, (C,-Cg)alkynyl or
(C5-Cg)eycloalkyl;

R® is heteroaryl;
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25. The conpound of C aim 23, wherein L1 is a bond, O
or N( R) and L2 is (C2-C6)heteroal kyl ene. 26. The
ewd1of Claim 24, wherein L1 is a bond an#8CrLase®s/005815

il (@R@ﬁ}ﬂy‘ﬂ%@e %;i-”@ﬂ%ﬁb]kyl 27. The conpound of O aim 19,
d, X L2.
corb e andepandnd ot (CE PR d(Greotls: g

carly&y%@fl@/%)gﬁ@ﬁﬁl PCT/ US2005/ 005815 :~ lee” i paud o
lal'ri erei N A is -CO2H. 30. The conpound of

c ammozglly, GQT@IRQ aﬂ'@cwrgbmytéhbforraraﬁ S+het @nbmembered ring

cong %l ﬁ%géﬁhgg%ﬂ%ﬁﬁldtlﬁg Xra agglg\h%g&nbﬁ%ﬁ QX?] 2 a.ddll’ugnadll
heta@m@m@s]eu%dlfﬁmmqymms ene or thionethylene. 32. The

%ung of aim 31, wherein R4 is hydrogen. 33. The
EEO uRd a6 R arerindepepgenilyisalecyed §roa lwdros@n arptheheteroaryl,

SRRSO, LR 4Rl B
d aolmohally\/delp ah@RP drs canbiaed baform ard-n§, 6¢ om7-membered ring
heteroaromatic ri dAis The o oun

contFniAg HheRIFOSGHHAPR: 1] viigh gy a@ra&ﬁ%ﬁg&nﬁ TR Gito diitiona

het&%&t%h@%l‘é%&'f&nﬁN”@ an@d X is CR3R4 or N( R5) . 37 The
n’poun of daim1, whérein Ais -CO2H and X is CR3R4

or RURS juyl.38terpl, Conpoatil, ¢€--Colieter@kylwitiar@s)eycloally! or

s cyano, aryl, heteroaryl,
(Cﬁ??ﬁﬁ%%‘fgﬁl% kyl(cz C8) al kenyi , (C2-C8)al kynyl or
- N%B%ubs%ﬁgg?ﬁ@n&ﬁﬁmﬁﬂ@beﬁﬁerﬂy&) Mo3D; adperein X is

CR3R4 and i s cyano, aryl heteroaryl
( C1thesybackipt p iy (02 58Pl kenyl , (C2- C8) al kynyl or
t I i.Sj L
v R ooy RIBLTRERIL 2L RIRES L) BAIRDEBCA: i

B- eﬂ»eﬁyM-pnényaﬁdthbhﬁ-bmn@mphmtc 4eidi4ni21quiddlinyAmembi0 - 4 [4-(2-
for sease or conditi on s leCtizg fromt

qula?lau ey gb?rﬁ/g]' -bmzeneprepanpicgeids B s (bepRysgpijpo)phenyl] -
PR s g

3- (hmbutoeyﬂsammmd@-ﬁqshenplpmpraneaatc;e(ﬂl)-a (I By pedt i p| demi a,
150%%%2‘?6‘?]{%19 )%l ceny dem o)-_3?_é§lnyl%lrgpeag10% acid; t(ﬁ) ? 4 %benzyloxy)phenyl)
2- (tert—butoxycarbonyl)propano1c acid; 3-(4-chlorophenyl)-3-(furan-2-
carboxamido)propanoic acid; 3-(3,4-dimethoxyphenyl)-3-(furan-2-carboxamido)propanoic
acid; 3-(4-chlorobenzamido)-3-(4-(dimethylamino)phenyl)propanoic acid; 3-(2-(2-(3,4-
dimethylphenoxy)ethylthio)-1H-benzo[d]imidazol-1-yl)propanoic acid; {2-Bromo-4-[(3,4-
dichloro-phenyl)-hydrazonomethyl]-6-ethoxy-phenoxy}-acetic acid; 2-(4-(2-(2-(4-
chlorophenyl)furan-5-carboxamido)ethyl)phenoxy)-2-methylpropanoic acid; 5-(3-(3,4-
dimethoxyphenyl)-5-(2-fluorophenyl)-4,5-dihydropyrazol-1-yl)-5-oxopentanoic acid; 2-(2-
(3-(3,4-dihydro-2H-benzo[b][1,4]dioxepin-7-yl)-2-methyl-4-ox0-4 H-chromen-7-
yloxy)acetamido)acetic acid; 3-(4'-Bromo-biphenyl-4-yl)-4-phenyl-butyric acid; 3-(4'-
Bromo-biphenyl-4-yl)-3-phenylsulfanyl-propionic acid; 3-(5-(2-chloro-6-fluoro-4-
(trifluoromethyl)phenoxy)-2,4-dinitrophenyl)propanoic acid; 3-(3-(2-chloro-4-
(trifluoromethyl)phenoxy)phenyl)propanoic acid; 3-(4-(4-methoxybenzyloxy)phenyl)pent-
4-ynoic acid; 3-(4-(4-methoxybenzyloxy)phenyl)-5-(trimethylsilyl)pent-4-ynoic acid;
B.p-dimethyl-4-[[[4-methyl-2-[4-(trifluoromethyl)phenyl]-5-thiazolylJmethyl]thio]-
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~L 112 J! gnlr n "k ....., 5...~ .~ c rd
" aﬁmsamlerdrs eas&- at ro. ' rosrs ki dney dre®as2)05/005815
beﬂéeﬁafa&oﬁadoﬁr’asxd Bttt (¢ bmm@wedlhydromammpatdm 1-phenyl-1H-

et eur.o | abetic retinapath
YIS HOG PR G E PR e P Gy St 81 onpls R SHtom o
cancer and edena conprising adm ni steri ng to a subj ect

in need there f.at rapeutlcall fective anmpunt of
2. t he ThosRsBRAYR OF ol it WHERE et BN Adea: 0 of L%, X

and"]t‘%r@'o&e?ﬂi g(g{sease or condition is type Il diabetes.
43."A met hod for treati ng a di sease or condition
responsive to the nodul ati on of GPR40 conprrsrng
ad | thear
5 et BB Pt B Aheih MR RO Brichban, s gbond, Mis
a nonacyvlit arofdatic e, KEIBINIR PO @ KO, 48d wheoméiins esraardonyl group, then
di sease or, condition is selected fromthe group
P igRote a]3 Pﬂﬂedpgtype |1 diabetes, obesity, ‘
hyperglycem a, glucose intolerance, insulin

resj stance, y i.ns nemi a, hyperc est rol.em a,
4 hy piﬁr EHEPH q@%@m fadrﬁrerérh%erﬁf iy ary bperar ridlﬁfﬁ gn aromatic
rin b@%ré}ijfgl Ol O e cOsins 9'0511%611?\ g Hﬁzi;, ﬁlﬂs‘ﬁlP & other than furan or

'yndr one, syndrone X, cardiovascu sease,
thigthene.oscl erosi s, ki dney di sease, ket oaci dosi s,

t hronbotic disorders, nephr opat hy, di abetic

neur opat hy, diabetic retinopathy, sexual dysfunction,
5. der ith¢ opapdund of BlsipehsilzreihPde gélyctediram thagoep cangsting of

beria AR LBAIPR BRI URG= Le-dHED It BRI GPaFIG, Soxazole, tiazol,

fur@r@rtﬁiﬁfﬂ%n'e}’pﬁfdlﬁeo Byﬁﬁhdlﬁe p@fﬁdaz-fﬁhe b@ﬁid’ﬂlﬂgz&é p@hﬁé MeftAimidazole,
wherei n said ﬁ b'elsamnlstere in combi nation

bengioxroke, @r@e@@hdox thisdjazedre enzapxadiztade, diengefuesh, indole,
indife CpibRr e e g R ARG bl S o £ or
nmodul ating GPR40 function in a cell, conprising

. ST A i Dbl BB B ot
berfzehd, dﬁhtHﬂet@DBﬂfﬂow byrating pyeidmROpim fineChtidazine, Pikinefindole,

met hod for nodulating circulating insulin

carpoliftce OAERPIHNE. ARINGX& s a8 VinebADr i si ng  adni ni stering
the conpound of Claim1l to the subject. -159 WO
2005/ 086661 PCT/ US2005/ 005815 R do ,MA ° Rvhere

7. i nstih¢ errapaiedmfGeinoh i s i ncreased.

8. The compound of Claim 1, wherein A is -CO,H, tetrazol-5-yl, -C(O)NHSO,CHj; or
~C(O)NHR®,

9. The compound of Claim 1, wherein R? is cyano, aryl, heteroaryl, (C;-Cg)alkyl,
(C,-Cg)alkenyl, (C,-Cg)alkynyl or -NR®R®.

10.  The compound of Claim 9, wherein R* is hydrogen.

11.  The compound of Claim 1, wherein M is an aromatic ring, a heteroaromatic ring or

(Cs-Cg)cycloalkylene.
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52. The nethod of C aim50 where insulin concentration
i s decreased. - 160
WO 2005/086661 PCT/US2005/005815

Fy U Tt binpotnd of Blatm™ 1, wherein R? is cyano, aryl, heteroaryl, (C;-Cg)alkyl,
(Cy-Cyalkenyl, (Co-Cg)alkynyl or -NR®R’,

13. The compound of Claim 12, wherein A is -CO,H or tetrazol-5-yl.

14.  The compound of Claim 12, wherein A is -CO,H.

15.  The compom;d of Claim 14, wherein X is CR’R* or N(R).

16.  The compound of Claim 15, wherein L is (Ci-Cs)alkylene or (C,-Cs)heteroalkylene.
17.  The compound of Claim 16, wherein P is an aromatic ring or a heteroaromatic ring.
18.  The compound of Claim 1, wherein P is an aromatic ring or a heteroaromatic ring,
19. The compound of Claim 18, wherein X is CR’R* or N(R?).

20.  The compound of Claim 19, wherein L* is (C;-Cs)alkylene.

21. The compound of Claim 20, wherein A is -CO,H.

22.  The compound of Claim 21, wherein R? is cyano, aryl, heteroaryl, (C;-Cg)alkyl,
(C,-Cg)alkenyl, (Co-Cg)alkynyl or -NR®R’.

23.  The compound of Claim 22, wherein M is benzene or a heteroaromatic ring.
24, The compound of Claim 23, wherein R* is hydrogen.

25.  The compound of Claim 23, wherein L' is a bond, O or NR" and L2 is
(Ca-Ce)heteroalkylene.

26.  The compound of Claim 24, wherein L' is a bond and L? is (Ca-Ce)heteroalkylene.
27.  The compound of Claim 19, wherein M is benzene and X is para to L%

28.  The compound of Claim 27, wherein L* is methylene.
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4o 1 7 Flsebhpolnd of ¢1aim™28, wherein A is -CO,H.

30. The compound of Claim 29, wherein R? is cyano, aryl, heteroaryl, (C;-Cg)alkyl,
(Co-Cg)alkenyl, (C,-Cg)alkynyl or -NR'R’.

31.  The compound of Claim 30, wherein L' is a bond and L? is oxymethylene or

thiomethylene.

32.  The compound of Claim 31, wherein R* is hydrogen.

33.  The compound of Claim 1, wherein Q is aryl.

34.  The compound of Claim 1, wherein L! is a bond and L? is oxymethylene or
thiomethylene.

35. . The compound of Claim 1, wherein P is an aromatic ring or a heteroaromatic ring

and A is -CO,H.

36.  The compound of Claim 1, wherein P is an aromatic ring or a heteroaromatic ring

and X is CR’R* or N(R?).
37.  The compound of Claim 1, wherein A is -CO,H and X is CR’R* or NR).

38.  The compound of Claim 36, wherein X is CR’R* and R? is cyano, aryl, heteroaryl,
(C1-Cs)alkyl, (C,-Cg)alkenyl, (C,-Cs)alkynyl or -NR®R’.

39. The compound of Claim 37, wherein X is CR®R* and R? is cyano, aryl, heteroaryl,
(C1-Cgalkyl, (C,-Cg)alkenyl, (C,-Cg)alkynyl or -NR*R®.

40. A pharmaceutical composition comprising a pharmaceutically acceptable carrier,

diluent or excipient and the compound of Claim 1.

41. A method for treating a disease or condition selected from the group consisting of
type II diabetes, obesity, hyperglycemia, glucose intolerance, insulin resistance,
hyperinsulinemia, hypercholesterolemia, hypertension, hyperlipoproteinemia,

hyperlipidemia, hypertriglylceridemia, dyslipidemia, metabolic syndrome, syndrome X,
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:::::: Tg 1) Jhgtie

“chrdfovaddutht-tiseast; athetobctérosis, kidney disease, ketoacidosis, thrombotic disorders,
nephropathy, diabetic neuropathy, diabetic retinopathy, sexual dysfunction, dermatopathy,
dyspepsia, hypoglycemia, cancer and edema comprising administering to a subject in need

thereof a therapeutically effective amount of the compound of Claim 1.

42.  The method of claim 41 wherein said disease or condition is type II diabetes.

43. A method for treating a disease or condition responsive to the modulation of GPR40
comprising adminitering to a subject in need thereof a therapeutically effective amount of

the compound of Claim 1.

44.  The method of Claim 43 wherein said disease or condition is selected from the
group consisting of type II diabetes, obesity, hyperglycemia, glucose intolerance, insulin
resistance, hyperinsulinemia, hypercholesterolemia, hypertension, hyperlipoproteinemia,
hyperlipidemia, hypertriglylceridemia, dyslipidemia, metabolic syndrome, syndrome X,
cardiovascular disease, atherosclerosis, kidney disease, ketoacidosis, thrombotic disorders,
nephropathy, diabetic neuropathy, diabetic retinopathy, sexual dysfunction, dermatopathy,

dyspepsia, hypoglycemia, cancer and edema.

45.  The method as in any one of Claims 41-44 wherein said compound is administered

orally, parentally or topically.

46.  The method of Claim 41 wherein said compound is administered in combination

with a second therapeutic agent.

47. The method of Claim 46 wherein said second therapeutic agent is a metformin or a

thiazolidinedione.

48. A method for modulating GPR40 function in a cell, comprising contacting a cell

with the compound of Claim 1.

49. A method for modulating GPR40 function comprising contacting GPR40 with the

compound of Claim 1.

50. A method for modulating circulating insulin concentration in a subject, comprising

administering the compound of Claim 1 to the subject.
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st b ThE b thod of AT 50 Where insulin concentration is increased.

52. The method of Claim 50 where insulin concentration is decreased.
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