PHENOXYACETI C ACI DS DERI VATI VES USEFUL S PEROXI SOVE
PROLI FERATORA- CTI VATED RECEPTOR ( PPAR) DUAL AGONI STS
WOEROSS4REFERENCE TO RELATED APPLI CATI ONS Thi s PCT/US2004/036028
applicaiton clains priority to United States
Provi sional Application No. 60/516,561 , filed Cctober
31, 2003. STATENMENT REGARDI NG FEDERALLY SP
oo RESEAACH|ER: SEUETOENT TS 160041 Ch iy 60001 S 721275
RECEPHIR (R&™H D8t F8R descri bed bel ow was not federal | y
sponsor ed. BACKGROUND OF THE | NVENTI ON The i nventi on
features 4-((phenoxyal kyl )t hi o) - phenoxyaceti c aci ds

and anal @g#)sSHHEMRENCESTOMERATERCAPPEICAPITNGEt hods
of using them A nmenber of the nuclear receptor

famly, a group of l|igand-activated transcription
Thid applicaitort teinpe praiitydot)rptec $tatesaP wvisionalVgpdidation No.
60/% 15561 ofilcdl Obl@bePBARGIRha or PPAR ) is a necessary

transcription factor regul ating genes relating to

fatty acid nmetabolismand insulin action. PPAR al pha

r n ' ' \"
A T R g B NS ORED KESE AR QR
i n the beta-oxidation REVEAOBMEDBITds, the liver fatty
acid transport protein, and apo A, an inportant
conponent of hi rqh density |i poproteins (HDLI?Q.
TheSsisear ¢y and heyalopmeniiof JnePNRNEPR KIS SaiRRH Below was sate
federafigtsipeonsatady aci d oxi dation, which in turn decreases
circulating triglycerides and free fatty aci ds. Known

as treatnents I, I ] £ are weak
PPAR al pha ago%%@@y%[ﬁég?m%\ﬁﬁ@ﬁ al pha

agoni sts variously useful for hyﬁ'ﬁ“ iFﬁ'; dem a, .

di abea Ewengen jeaufessthesrsyaIKE NR-IhasoxyRestic Rgids3nd

anefic?é]é),fcjol?ﬁﬁés%ions containing them, and methods of using them.

A member of the nuclear receptor family, a group of ligand-activated
transcription factors, the peroxisome proliferator-activated receptor alpha (PPAR
alpha or PPAR0) is a necessary transcription factor regulating genes relating to
fatty acid metabolism and insulin action.

PPAR alpha receptors are found predominantly in the liver. The genes
regulated by PPAR alpha include enzymes involved in the beta-oxidation of fatty
acids, the liver fatty acid transport protein, and apo A1, an important component
of high density lipoproteins (HDL). Selective, high affinity PPAR alpha agonists
increase hepatic faity acid oxidation, which in turn decreases circulating
triglycerides and free fatty acids. Known as treatments for hyperlipidemia,
fibrates are weak PPAR alpha agonists.
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(Foum er), genfibrozil (Parke-Davis/Pfizer, Ml an,
Wat son), clofibrate (Weth- Ayerst, Novopharnj,

whewahitysat e, and ci profibrate and urei dofi br aP@BUS20041036028

as GW 7647, GW 9578, and GW 9820 (d axoSmi thKline).
Di abetes is a di sease caused, or contributed to, by

[tiple ctor ycem a
ERPEIFRRY QL B oA AL ol e ot ur e
hype rllﬁi@fé‘iﬁﬂb' Mb@% P afHerbsslemaiaifciuds ibfates sueh @\gaenuilmete
nacrovascular di seases such as nephr

(Foumnee); assalibrpzil (Rakeddanisfyfizer, W%dN@t&@@b,sclofmzewvem

ayerss MR, BB, g R A0SR ] B

7647, @ANE676, ded GWeB2D (FlaxsBmithling)he horrmne regul ating
gl ucose netabolism Type Il diabetes is known as

non-i nsulin dependent di abetes nel litus (NIDDM, and
e [
Ehpieet0as dlluitonest SHERelo! TS SRUGR ko
charactéyidd by hym@‘gtycemla Mﬂ‘smlemayl beeassatisted eyithl ingerasaddind
- adi pose tissue. This msa _i resl stance,k or reduced

premaiipig MeRAIEE AYe tp @nrincreasas riskifer MiRERYasCHIa AN nsul i n
macro@&édtﬁ\fé}td@é‘as@‘s %Jdﬁ%ﬁe&%ﬁ%ﬁw Hébl@?a 18 réfisbpHitRy,age in

and 1 nadequate 1ns repression of 11polysis
athero$cleemtig qrdydysts oeaa@wvelromas(P@Qﬁ)Oprﬂedﬂom isnhemif,

stroke el Bon8 pipedses, e T pur RO PV e SR Rt =
defnmeﬁéf‘%f»’ Trl%@hﬁ tABMHorRAkregaRHng YIdselhetlnIBms UFJpeaﬁ

onary heart disease, strokKe, obstructive sle

diabetes isdgzoWny8s NOoNtippidin dependant diahetes mellivs ('NEDDMéoFmCe@

e o I B ROy FEPRRACEND OB B and s

metab8ReN irs trggeaireihstiin-sensitipalibsuad, i2rahiuscle} livey amingdipose
nptons,_ of N DDM by bjnding to the peroxis ‘
tissue. pﬁaus. inBhlin tsisianGs, gt AuCeRdmsYiin i@ﬁﬂ%tyfrsw'Fa/mdﬂsuff'c'em

insulin"RGEREGH §f giliB6¥% uptake, oxidation and storage in muscle and
inadequate insulin repression of lipolysis in adipose tissue as well as glucose
production and secretion in liver. Many Type Il diabetics are also obese, and
obesity is believed to cause and/or exacerbate many health and social problems
such as coronary heart disease, stroke, obstructive sleep apnoea, gout,
hyperlipidemia, osteoarthritis, reduced,fertility, and impaired psychosocial

function.

A class of compounds, thiazolidinediones (glitazones), have been
suggested to be capable of ameliorating many symptoms of NIDDM by binding to
the peroxisome proliferator activated receptor (PPAR) family of receptors. They
increase insulin sensitivity in muscle, liver and adipose tissue in several animal

models of NIDDM resulting in correction of the elevated plasma levels of glucose,
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increase insulin sensitivity in nuscle, |iver and
adi pose tissue in several animl nodels of N DDM

WO e®al#i9sy in correction of the el evated pl asnmeCT/Eym®be036028

of glucose, Ttriglycerides and nonesterified free
fatty acids wi thout any occurrence of hypoglycem a.

' triglycéi@(%@(’) ?ﬁﬂ nHHQ&%ti{ij | frée %tftfﬁgﬁs RRHBUPEAY Bﬁﬁﬂréﬁbeaaf mal

uman s es i ncl udi ng cardrac hypertrophy,
hypoglpesrdal lidvavesnadeisirabletefidats hgve banyrédPiARmiagb andic

current|y, in devel opnent, have a thjazoli di,nedi one rin
human,stuslies MG GarRtagH BP S el eTSUROR GBHIVEE NGy,

been denonstrated to be extrenely useful for the

treatment of NI DDM and. ot her disorders involving

Moy PP AResagdrasts eurréntiglin tlavelopmenbbhagg atthizaokdinadidne
. pi ogl i tazone have been agBr oved for treatnent of type
ring as & canaben s§uriyralipienant. ed P&t agonisth Saue bgen| damensiteated

i adi [ : . .
to be a1 A e TREEHF BN OB AR Bl disorders nyoiving
insulinireGistatdes Doytazdhe oodrylitd2dpie) ant piddliteinedtaveapsbn

cataracts (JP 1019505_7%). Cardi ovascul ar di sease (CVD)
approveg fardipateant piiypadl digbelgsdndne Yndet siaigss ddese dsralwpt n

1 . | |
some figlich BRE T R SR AR B tn? ey dthoo may
be used wkiréatitrialslefrmwealdizordér (IBE3 einflampatipnaand dataratts (P

I om%densi ty |lipoprotein cholesterol (LDL-C), high
101958b45na | evel s of triglycerides (>200 mg/dl), and | ow

| evel s of high density |ipoprotein cholesterol (HDL-C)

are considered to be anong the nost inportant.

@%ndémaslwlaf Hisgesa.(@vfbvis Prevagntds thewpsldiang isefterDL- C
assoogiest Wit B atERR iplkts FELCHD BPBotearg possly. Memo i ¢

populARMSSUdick S@Vbattienthibl 2o faritip thonsfadierdsr CVRof fbde)
lucose and |ipid honeostasjs. Agonists of the PPAR

high plasmy [syelsefdew slensttplippprioteigeaialdvieral (5 Detd. riahadremp
levels % G RHRE L 206 RL/8E N § st Mveid16 RGARRREHP %8S rot&HCD

cholesterol (HDL-C) are considered to be among the most important. Currently,
there are few therapies targeting low HDL-C and triglycerides.

The peroxisome proliferator-activated receptors (PPARs) are metabolic
sensors regulating the expression of genes involved in glucose and lipid
homeostasis. Agonists of the PPARa subtype, such as LOPID® (gemfibrdzil)
and TRICOR?® (fenofibrate), and agonists of the PPARY subtype, such as
AVANDIA® (rosiglitazone maleate), are used for the treatment of dyslipidemia
and diabetes, respectively. Another member of this nuclear receptor family, the
peroxisome proliferator-activated receptor delta (PPAR delta or PPARY) is also a
necessary transcription factor reported to be involved in regulating genes

involved in lipid metabolism and energy expenditure. PPAR delta has been



10

15

20

25

30

 98(0): 48085314} WasTh fEteadd iﬂ'hggﬁ?agﬁiﬁ)dﬁ{b?ﬂ%m BRAELE

AVANDI A(r) (rosiglitazone nal eate), are used for the

treatnment of dyslipidem a and di abetes, respectively.
wao\ewsherdsnmenber of this nuclear receptor fam | RCT/UR®04/036028

per oxi some proliferator-activated receptor delta (PPAR

delta or PPARd) is al so a necessary transcription

factor reported to be involved in regul ating genes

shoWnitﬁ\aﬁt\/%%a i“aatpwgw’arqu%mféwmtw@ww%@ﬁ" q giher
PPAR§’ g’éﬁ;‘oé%ﬁ?zd(}a? 5?8@ R@homaa.%aﬁs@,%%@;g%g%é 18). JEach

ceptor no I Ng t he expressi on

receptoSbubbtpeathas a dRHiAct e distributidway PrEReEEBIWsIREDighest
2613-2618). Each receptor subtype has adistinct

expressias ire livers ) PRARhanpetys prmmélysincadipedectidgsughand 3) PPARS

nas g {PFESE RNt oh Y Ffroufouii AR SR PR TR ARl 606

Ehdocﬂhétdgept@'i(qyt 354186 6)aricPimsAlthem i tissids teBled Bs@ie, et
al ., 996, Endocrinology 137(1): 354-366) and in all

includmaélwamaﬁnev,seéw@gnm@lsa%0$€baa@1sbeleta1 anuatie Aubesuf et al.,

A gt i.pose and skel etal nuscle (Auboeuf
1997, @f%‘?‘%s‘%ggg%ﬁgﬁ s 46(8):131 9-1327). Recently,

potent |igands for PPARd have been publi shed,

providing a better understanding of its function in

| IRegentie PabuTtiligandsias RRARS beve beepfpublisked qurpisingia

veter oA oaa S ARG o RO Ty E PPl i g rese
compdilnds iRQfEidb nice¢l.eibbivitz efaRI2008; IFERSARB4 23 (3):336-38%)
) was an increase in hltgh densi t Ilhrigts).rotm n

and okarst daseisdnonkays-(B)ivanat al., #ie Ksac. Mal. Agady Ssi.ileA,

s
eased 1 n nonkey noves c S ISHQL'C)
and a Heoregserinpgtiglyedridasl, Métht i@ effbcieopghress (aldiduegh ineulat se

levels §{&dp e reqeabnaPoatovskl L oM itpeigiay rom Beripheral
cells uﬂ%@@ﬁ@bw&e% chied R&/cR8O chBRBIbBIrdndydrt. CPR RS HndYhte-

is mediated by the ATP binding cassette
limiting stars gotrarsfenaf gellBaRCholesiere! andgihospholigds Jo tha i n.

ero LA Ao ARoNEE o it FUAR iSOt
transporter A1 (ABCA1) (Lawn et al., 1999, J. Clin. Investigation 104(8): R25-
R31). PPARS activation has been shown to increase HDL-C level through
transcriptional regulation of ABCA1 (Oliver et al., 2001, Proc. Natl. Acad. Sci.
USA 98(9): 5306-5311). Through induction of ABCA1 mRNA expression in
macrophages, PPARS .agonists may increase HDL-C levels in patients and
remove excess cholesterol from'lipid-laden macrophages, thereby inhibiting the
development of atherosclerotic lesions. Existing therapy for
hypercholesterolemia includes the statin drugs, which decrease LDL-C but show
little effect on HDL-C, and the fibrates, the PPAR« agonists that have low
potency and induce only modest HDL-C elevation. In addition, like the fibrates,

PPARS agonists may also reduce triglycerides, an additional risk factor for



transcriptional regulation of ABCAL (Adiver et al.,
2001 , Proc. Natl. Acad. Sci. USA 98(9): 5306-5311).
wabeosagtese nducti on of ABCAL nRNA expressi on i NnPCT/US2004/036028
macr ophages, PPARd agoni sts may increase HDL-C | evel s
in patients and renove excess chol esterol from
‘ ~ lipid-1aden nmacrqophages,_ther t? i nhibitjng the
cardiovagoulassiearseAn I REFBSc [Fa P HessRBk foictigiak hagpeen

i .
shown i BRI o B £ 08B lng oAU P ickSn tifatictes adged o.
PROCERDIRGSOF THE ASSO@ATION IGF RRAERICANGHESICIANE (hoge

| Qw pot enc i nduce only nodest HDL-C el evation. n
Mayd%ﬁdifﬂc‘ﬁﬂ gﬁﬁl‘ggt he fibrates, PPARd agonists nay al so
5 reduce triglycerides, an additional risk factor for

4car di ovascul ar di sease and di abetes. Elevated free
Eatmples btikknewve PRAR dbke agshistvaroushnusefilifioe t o

hyperlii@'{c]iséu' in r%% st %?)%ﬁ and% rgo riﬁéﬁlié%qﬂ%i@izﬁ et, eswisngtdaQ’
2000) N V50N 6 é@ﬁ@er'@m.? PRdoecdigs &l‘kgae @atifoﬁ?é@fﬂ%%@&n?fof

nown PPAR delta agoni sts various use
Scienchgpdithe pinitediStatesi cilfenerca dR0O@T he?BOy 8806581l hcl ude

10 Treatmgpt 2 Cteseifudd e 1 Ghofhanaefi GRS RE e Ant’

mRNA%@dF@é@ﬁén ahdtdihaHBed eHoleerirepeffilix five tsde(ctil) |
98(9), 5306-5311). Treatnent of differentiated THP-1

nmonocytes with GAb01516 i nduced ABCA1 nRNA expression

BRI £ SUMMAEE O T RV e PNERTIERE T on  eat ur s

conmpounds of Fornula (1) below. Wlerein s 1, 2 or 3; n

15 Theln@éntion features compounds of Formuila (1) below:
OH R, ,
O)Y(X R Rg /@iﬂ4
Rs Rg
_N
g\ 7

N—g

Wherein
20
mis1,2o0r3;
nisOort;
25 XisSorO;
Yis S, CHs or O;
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Xis Sor ; Yis S CH;Rand R are independently
selected fromH, - alkyl, C . alkoxy, halo, and - NR
woeRoskwsei N each of R and is independently seP@EUSIH04/036028
fromHand C 1-4 alkyl; each of Rand Ris
i ndependently selected fromH hal o, cyano, 1-4 alkyl,
C - alkoxy, and NR Rd, wherein each of Rand is
i ndependently selected fromH and C al kyl; and wherein
@i ah@ig%ar@gﬁdt@?erﬂeﬁﬂlw sBleﬁmﬁbni-H, ?ﬂdlakkgb:@lggfamwntial,
i s independently se| ecte rom, a oXy, :
@yd HOHR4BH Wheesin eggh|oh alaﬂd)‘%: s 'aﬂﬁﬁnde&ﬁu Sl%#@qf@dc from H
%Yfr@ in fh of and R is independently selected fromH
C“%\PE@’; or Rand R together to formspiro C
cycl oal kyl, or spiro 5- or 6-nmenbered heterocyclyl
havi ng _between 1 and 3 heteroato se ted from, S
cinah RY ot e i BASREATRIT TS0 dioBh oo ek CYBRa P et
| & . ; Wl~e mor e
ST ok, predindis EPRIRTROA gl FRar® Ry independenty
adlsotdcctomr e anddbpg sikyi;ersl whertein atleagtons of Be amdridy is
conpounds of Fornula (1) and a pharmaceutical carrier
BPtné)'(@P i ent. These conpositions and the nethods bel ow

may further include additional pharmaceutical”™ active
agents, such as |ipid-lowering agents

or
bhooof PrseasliRe is ingdependentheselectedframpth. Qureodlkyy Caspect

of theainvention iRcl ) 0 f ' .
alexpeGeacanpBln e e RIS 2T MR horein o
bPR, neaR{ i8 thddperidently Belectud fronni Bisnidn@ 11 feékyl; or Rs and Re
progression of, a condition directly or |ndbrec 'y
ingsitheicle BYMmEPAR Ca.s cycloalkyl, or spiro 5= or 6-membere

heterocyclyl having between 1 and 3 heteroatoms selected from O, S, and
N: and

each of Ry and Rs is independently selected from H, C+.5 alkyl, and Ca.s

cycloalkyl,

ora pharmaceuﬁcally acceptable salt thereof.

The invention also features compositions that include one or more

compounds of Formula (I) and a pharmaceutical carrier or excipient.

These compositions and the methods below may further include additional
pharmaceutically active agents, such as lipid-lowering agents or blood-pressure

lowering agents, or both.



10

15

20

25

30

delta. Said condition includes, but is not limted to,
di abet es, nephropat hy, neuropathy, retinopathy,

w@oiogoywsd c ovary syndrome, hypertension, i scheei/as2004/036028

stroke, irritable bowel disorder, inflammtion,
cataract, cardiovascul ar di seases, Metabolic X

' _ | _ - | . . I ..
YRR f BRI FhofaL FekBesbiel Bus &Y il iETidioues
compolmhﬁedom?apésiimnheimb\mﬂ_oae dndsthgds fdﬁi@teactjhgl palaventihg{ma) .
.atherosclerosis, obesity, and other disorders relate
inhibiting theRragiaseiandti %ﬁpaﬁ@%@ Reegly HbWé‘H@P‘ilé Fbedr'ated %y PPAR

(] ' i W= ' : t
seta. SHRISCHRUGRAGhASE 804 EBRSIRDN) Sibett icptofinag
neuropEanyj tetioopatye holysysticRRAIRy dehdrames diypeddnsiondisthemignd
stroke GRS HOVBF e i G OPPRR ARG Gar bR Diseases,
Metabg@?@smbﬁ%e?@hyseﬂébumée)temmﬂ?dwﬁai&émﬁa 18&ing

erent fromsaid PPAR delta-nediated conditi
hypertsglyderidemdal hypapahioddstgrodemianinixed hypeipidenias arehhypor

d.of  t t t h ticall ff.ect, t
HDL-oB R eI B AP ros IR ab  Pisetiy- &Ry st diETpls oiilBife
lipid m@tdisslisieahd ehetdyehdthessabisi dbreilicafioné theérebt hod for
inhibiting the onset and/or inhibiting the progression

of a PPAR delta-nedi ated condition, said nethod

RSB EH BT LSELAR b AL b 055 fhq 2 PPAR

ment a phar naceu ctrve anou

mediathonditorgrsuchrazos PPAR ddksenédiatbdenrlition &xdoptiesalyfone
condiél%o thag C be treated wi.th 8 PPAR-delta .
or morgg b/t afRkdr @& A gRBYTar mertaled gAndiicasevlich PPAR
I L . .
alpha- A B & NS Y PAT &R or ifferent
from shicpePARDielte restiated iconilaiondgaidi pethed eomprising administering

t heroscl erpsis, and opesity. Dyslipidem a inc|]udes

to 2 pRIEIT Prcs L EPRtmeE ParaM RS pRPPE Snliat oG
comp iRt orAlySditioh Beséribdd Réreittli ng hyperli pi demia) may be

one or m)re‘of the follow ng

Another embodiment of the present invention is a method for inhibiting the
onset and/or inhibiting the progression of a PPAR delta-mediated condition, said
method comprising administering to a patient in need of treatment a
pharmaceutically effective amount of a compound or composition described

herein.

Examples of conditions that can be treated with a PPAR-delta agonist
include, without limitation, diabetes, cardiovascular diseases, Metabolic X
Syndrome, hypercholesterolemia, hypo-HDL-cholesterolemia, hyper-LDL-
cholesterolemia, dyslipidemia, atherosclerosis, and obesity. Dyslipidemia

includes hypertriglyceridemia, and mixed hyperlipidemia. For example,
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conditions: low HDL (< 35 or 40 ng/dl), high
triglycerides (> 200 ng/dl), and high LDL (> O ng/dl).
wE@sPohes9 of conditions that can be treated w POT/ESIOPABS6028
al pha-agoni st i nclude Syndrome X (or Metabolic
Syndrone), dyslipidenia, high blood pressure, obesi ty,

aystpigRe; @01 DR BPERTRLef T ol BF e PR fliSing |

condltmm#rldw BIDY.Ccer 35lend @ mdial, HigR18dIpedHldsC (> 200 ch;/dl ), and
eatohepatltls Addi t1 onal features and advant ages of

high Ltcﬂe(? AvEre/8h- wi | | becone apparent fromthe detail ed
di scussi on, exanples, and cl ai ns bel ow. DETAI LED
DESCRI PTI ON The invention features conpositions

Cﬁxﬁmp‘em@f apifitionsdsatodarfos mebeed With aPPAR QE é(—%tgomst
tion,- and nethods of using them Preferred

mclud@ B 0k Mt nskomed clwhmdamna ahiglybldost pressure,
obesng/ﬂ ?Qlﬁ%/ofa%ﬁmb s8N Ay ré’é@t bté{éet“,‘qﬁ"gﬁéﬁﬁéhr ee of

W ng-char a cterlstlcs dto
atherqrmtereaiss hy\pel’chbkepmrolbmlasmmmrmwndemla and non-alcoholic
2‘ g Eﬂ r| glyceridem a, |ow HDL- C, obesity, diabetes
steatofiR@AbHS Vet abol i ¢ X Syndrome: ) increasing HDL-C | evel,
| owering triglycerides, 3) lowering free fatty
aC|ds and 4) decreasing |nsulin | evel s. | nprovenent :
i Ad@ibongl faatiires agthadyantigdsef ¢hs invention efill beabmbarpparent
ardiovascul ar .heal th. n addjtion,,K decreased | evel of
from 18 e Er FeBsigti Bl Pe iy e BB | but s 1o
reduce obesity and aneliorate or prevent diabetes.
According to one aspect of the invention, the
conpounds of the invention are dual PPAR conpounds, in
ot her words, they are both PPAR delta agonists and
PPAR al pha agoni sts, preferably where the conpound's
EC potency relating to PPAR delta is less than 0.2 m
and the potency relating to PPAR alpha is | ess than 3
m . For exanple, nore preferred dual PPAR al pha-delta
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agoni sts are those conpounds havi ng an potency

relating to PPAR delta that is |less than 0.03 nmM and
wob@se4tohe potency relating to PPAR al pha i s | BEEUS1084036028

1 mM According to anot her aspect of the invention,

t he compounds of the invention are pan-PPAR agonists,

namel y, conpoundsghayimy JAER PPAR delta, and
PPAR gamra agoni st act%| ty, p?j:e (g?{z!\bl y where the EC

potency for PPAR delta is less than 0.2 nM the

Meeimaention fERARsdiBoditonsetainy o u@d@'oﬁ Rermula ()
potency for PPAR gamma is less than 1

in the EP@Y% %W%S@@m, apd metheds gl using teemo potency f or
PPAR delta that is I ess than 0.03nM a potency for
PPAR al pha that is less than 1 m; and a potency for

’ FFI%Ratgadmmpmmds of ti%iavemmm 8re/ PR IBRAR adphnists theeinage
ui t ousl P SS can act as a at eway rece t or
at 'eastt 2R er%%@i {Y\é,o e of e felleving asacf@nﬁtws when

adm‘”%ﬁé”s%a‘é|¢§%ﬁ‘2§smﬁéﬁ%ﬁ“%%5?%”a e LS s g ow-
HDL-Gydiljesiyn disibstamandioy MeGilioA Bgsdramer tsscieasing HDaC

lovel, BB WEREEPEeS P IoGRRAS 186 et phsran 21 Gecasing
msuhn”@%!%‘)' [EhprBderhBMY lﬂ'l-‘ﬂDD-‘U HRA Qngﬁl?@éﬂiﬁ@!"e%bs |§|ﬂéﬁ8ﬂ&§%m

hi st one deacetyl ase-assocti ated repressor protein),
cardlom@@bmmaf(mu iy arivliliors stesrgaseskipveliufisglycerides antfree fatty

cids B TRV E By AGESaBSLAR TSR et =

nedi ated by PPAR delta (See, for exanple, Shi et al.,
2002, Proc Natl. Acad., Sci USA, 99(5): 2613-2618).
Appordingderaneasnaskol thedRyedtion. dhacempeunes &f thryinvention

are duBY PRIAF bg%ﬁhhgqm&heﬁ%ﬂsnﬂqéféﬂ%l ofiPE AR a8 Eoriils

or |lowerf tot al chol est
and PIPAEY alphblagonisis, prefanaloly vdierenhatcnsmnowd& BESsppoeney

ot AP e B o s S S
alpha is less than 3 uM. For example, more preferred dual PPAR alpha-delta
agonists are those compounds having an ECso potency relating to PPAR delta
that is less than 0.03 uM and where the potency relating to PPAR alpha is less
than 1 puM. |

According to another aspect of the invention, the compounds of the
invention are pan-PPAR agonists, namely, compounds having PPAR alpha,
PPAR delta, and PPAR'gamma agonist activity, preferably where the ECsg
potency for PPAR delta is less than 0.2 pM; the potency for PPAR alpha is less
than 3 pM; and the potency for PPAR gamma is less than 1 yM. More preferred
pan-PPAR agonists have an ECs, potency for PPAR delta that is less than 0.03
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with other existing therapies. The invention is
further described bel ow. The specification is arranged
w@g0060k196ms: A) Terns; B) Conpounds; C) Synt heBCEHUSIP4/036028
For nul at i on and Adm nistration; ) Use; F) Biological
Exanpl es; O her Enbodi nents; and clains. 10A. Terns
The ter s, used hereln refers to an
uM; aamemy %@é@?fgﬁ tgahﬁdﬁ%ﬁ thagok M eedea Belepcy for ARAR
Ject of treat ment, observation or
gamméﬁﬁ%?f%@%?qfqﬁg%@g "t herapeutical ly effective
anmount"” as used herein, nmeans that anount of -active
co}gRound or pharnaceuti cal agent that elicits the
Byrelta, hﬁfnmﬁaﬁqwtmw PERIGSHSE ¢aN acttassa gatewayt ieseptor

et a8 08 IR0 o051 RN Lo B SRS e
PPARQ NHgrdastadbl EFPAR @dlia RILNESH ERGwn itd BRICKEPRARYMmddISted
del ay of t he onset or progressi on of the synptons of

adnpogmr@arp s8dasybEodi didansr expsesgjony ik has @lsodegrh shaws to be

associGldT Rl Erndlin B B Fb RS IR e ety for

retinoitl &lridfipabityhorp@ngaeépiers)y 8HARY (SMARST aHM Mbﬁé‘s' on,
ischem a, stroke, irritable bowel disorder,

deacefyiasenasapsigied W%%S&éprot@&vdaraﬂ/ RRAPa fhigioseisssetylase).
Thus, gﬁkﬁﬁ@nﬁcdlt)écﬁy st aytﬁﬁge h%%&l lr&?épﬁél%] &ERas obesity

em a ypertrigl yceri
and tybEﬂEdrH’tn@Itﬁtoancbeemdaecﬂy miex!mﬂe@jopd?FPAﬁldwm(SeeaW

exampli OBl R -chClr FEPS Al Abarh 10 Ui D068 2i5 P Hant

energy honeostasis conplications thereof. For
t herapeutic purposes, the term"jointly effective
gsmnmasmgtsjgfg@e invention relate to treating hypertriglyceridemia,

raising levels of HDL, lowering levels of LDL, and/or lowering total cholesterol.
Preferably, the methods of treatment are associated with improvements in the
extent, duration, or degree of side effects, such as edema, normally associated
with other existing therapies.

The invention is further described below. The specification is arranged as
follows: A) Terms; B) Compounds; C) Synthesis; D) Formulation and
Administration; E) Use; F) Biological Examp‘les; G) Other Embodiments; and

claims.
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herei n, nmeans that anount of each active conpound or
phar maceuti cal agent, alone or in conbination, that

we@biosiot®se he bi ol ogi cal or nedicinal response POT/ES2004/036028

ti ssue system animal or human that is being sought by

a researcher, veterinarian, nedical doctor or other

cl inician, V\,hl ch i ncl udes aI | eviation of the synptons
A Tergys { he di sease or disorder bei ng treated. For

prophyl actic purposes (i.e., |nh|b|t|ng t he onset or
progression of a disorder), the term"” "jointly
Bhé emn Jaubjeniae usedhereln, Teferigarnabng, pefesaldiiaact i ve

mamm o AP AREner e ST W e BBty e

observaibiebr 8%pdtiragntessi on of a disorder as being sought by
~a researcher, veterinarian, nedical doctor or other

clinician. Thus the present invention provides

‘gﬁgﬁ%ﬁ?t%g@e@g{%@%@r tl\?éjé %{”% m‘aﬁr&n [®¥ans that

ug mnl stere

amount SeERRADMD ouﬁdwmmubb@tﬁldayagenmhawwtame bialdgical or
ef fective anount; (b{ at Ieast one drug. in the
medicira rEFRRNSEIR 3 USSHA FYAIest @nirpal o7 N is bgipg spgght by a

resear&]%ghv&stﬁ@%' %d?éal%Bfovbpemr%ﬁﬁ.ﬁﬁpgm% mﬂgﬁé@f ed

erapeutt c or prophyl actic
allewat&ﬁfl‘pmmmlba dtrea{trrtsmtgtdmm delaywf te bheetse poogression of the

addi tjon dr ugs ordi.ng . to, the invention; or (c)
Symptopgs ﬁ*Y"@r ﬁecﬁ%?)groc}' e%\‘?‘“énayﬁﬂﬁdgtered in an anount
that is subtherapeutic or sub-prophylactic if
adm ni stered al one, but are therapeutic or

ﬁ}wpﬂﬁwrwdlresﬂwwmcamﬂﬂwmmm by, PEAR inclughg, &k are not

imited $p GB58%, AEbAtbrafhl, REkulih g8 AORa bR R che e

syndron?é K@ﬁpﬁrteh!@l@hw&héﬁﬁal@ﬂ@ke@ﬁd’ta@l@bch@ﬂdsb&ﬂmlriﬂamrﬂ@dn 4
carbon atons, such

as any
catara@t a@ﬁdlca\mgélarewﬁﬁaﬁﬁrsewt@m@r&ﬁy@dm@dﬁyw&%e bot h

I C
choles?eggfékﬁ %\uélgsgllpc Slﬁﬂmhé m(é?%n{@l'ys% GEOL r gés{m e,
hyperch@ﬂ;yt@mdmlan nbmd/hyperhplblawa,, aMbypu-ﬂ-jﬂ)L cholastsrblemia),
atherosclerosray obesutgs anrg"oth dps%trcyer’s releﬁggt’tg hbldz mn%blynsbuwc;

energy homeostasis complications thereof.

For therapeutic purposes, the term “jointly effective amount” as used
herein, means that amount of each active compound or pharmaceutical agent,
alone or in combination, that elicits the biological or medicinal response in a
tissue system, animal or human that is being sought by a researcher,
veterinarian, medical doctor or other clinician, which includes alleviation of the
symptoms of the disease or disorder being treated. For prophylactic purposes
(i.e., inhibiting the onset or progression of a disorder), the term ““jointly effective

amount” refers to that amount of each active compound or pharmaceutical agent,
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neopentyl, -hexyl, 2-hexyl and 2-nethyl pentyl. Al koxy
radi cals are fornmed fromthe previously described
W@ 2ooaloglese or branched chain al kyl groups. ™Al kptT/Uusaed4/036028
"al koxy" include unsubstituted or substituted noieties
with one or nor e substitutions such as between 1 and
an .. or 2 and 4 s tltuent e substituents

alone gr'h‘{/‘ H@t‘%n@a( Hﬁﬁgfoq‘rd%}' 'tﬁli"'h%tSHglef the epgedor
progre@gfblnoépa dHo'l‘@ér‘Qs b(? ?ggfv’éﬁ{@g %%Hrg!?&gggﬂﬂnan?ﬁ medical

nonet h substT es stitu
doctorajrlqther nhmuela ﬁ'azlueameyrbre(;emmhvmildri prowﬂeetdmyﬂmbmatlons of

two or SngRD AT |ér£¢fér“%é?ﬁﬁéhk)leac§rpﬁﬂé?éé eIk )
indepd I AACIeuli o oD AR EIA Sifbttive BMIUALYE) B loast
one dmgamthee:pmhmat@namaudcpnbwed irmAd anmtﬁb@lnewb)therapeutlc
or subgERVRCHs ! st rAane s sy B Priiiactc when

admm%‘ﬂ&@%ihﬂio‘%maﬁtﬂ RitR ey exR Y hddiGeed REgs according to the
-pyrldyloxyal kyl), 12heterocyclyl oxy-al kyl (such™a

inventdn e (@hyath dpymane)drugs laje pdministeied yn an lymoyrd dloat |a§ub-

theraptip B tbinrob M BRCEXofblert ohe byP ALk flefdeusi or

proph¥|a§i|¢ml¢®nlmﬂnm@l@dttbgem@kect ed al ky! groups, to form
or exanpl e, nethylpropylam no and
I sopropyl met hyl am no, in addition d| al kyI am no groups

A 6 B 180 BB o A Sy 8ol it

of a suttnititmml drgu,U laHQyI"tartob'dallsctxyéurghmde b’aalghaadd ﬂuranm:l*imﬂchalns

. h on radi cal bo th | east qne
having L B aCH AP BAITBRIID B0 Ry pe)Cs aGengl & BTG dange, and
unles§f>#?‘|%ﬁ‘\)ﬂse(rﬂfteé( ' |ﬁ&’lhhe B9 Bugstﬂméld afd Gﬁs@bsﬂﬁt\(tbd(rﬁélenes For
, Isopro (or 1-methylvinyl), but-1-en
exampjet Cz eaéhxllradl@agalclgdyl reethyk retﬂeyiynﬁvromdx@ozrapyau @gytw

isobulf P il pa BRI &GRSR 49eholl 2idifyBluv,
neopeftReAheRyi4 23yl and 2-getifsshigls Akbxyyddicdleae@é formed from
the previously described straight or branched chain alkyl groups. “Alkyl” and
"alkoxy" include unsubstituted or substituted moieties with one or more
substitutions, such as between 1 and 5, 1 and 3, or 2 and 4 substituents. The
substituents may be the same (dihydroxy, dimethyl), similar (chloro, fluoro), or
different (chlorobenzyl- or aminomethyl-substituted). Examples of substituted
alkyl include haloalkyl (such as fluoromethyl, chloromethyi, difluoromethyl,
perchloromethyl, 2-bromoethyl, trifluoromethyl, and 3-iodocyclopentyl),
hydroxyalkyl (such as hydroxymethyl, hydroxyethyl, 2-hydroxypropyl), aminoalkyl
(such as aminomethyl, 2-aminoethyl, 3-aminopropyl, and 2-aminopropyl),
alkoxylalkyl, nitroalkyl, alkylalkyl, cyanoalkyl, phenylalkyl, heteroarylalkyl,
heterocyclylalkyl, phenoxyalkyl, heteroaryloxyalkyl (such as 2-pyridyloxyalkyl),
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Al kenyl includes cycloal kenyl. Cs and trans or (E)
and (Z) forns are included within the invention.
WO 2okempsY nay be substituted with one or norePCT/US2004/036028
substitutions including, but not limted to,
cyanoal kenyl , and thioal kenyl. The term "al kynyl "

neterol GG A A I SRR SR e as
MeS- amw) ¢lﬁ|bbﬁén3ﬂék?lq§u&ﬁ 'a@'pthJQWI (@d}boxﬁélkymha doen.ugdedi(c

) s, butynyls, and
1-3 alkwl)@amna@agrbum iy aﬁanéemerglyasal@sted; ﬂ&yﬁgrcw@btcefqmné@r

exarmef el PR AR RprnRIRLENS Ry B iR

group<hiaVingl titsroflthe ShmetkyngréGp sachisedieitsi Bmind et her
used al one or as part of a substituent group, neans

diethylasdf9] (CH C -). The term"acyl" as used herein,
referes to a substituent that has a carbonyl group
(GO and one or nore al kyl or al kyl ene groups. For

e, “a&eﬁw hnclnddaSJdﬁﬁormllyfwuistl{mm sahighbhchaitiedind
CH CH @% . 13The term
branchaghn e arttsan raﬁm%% as ﬁQPYe \Aﬁta a}d%a$t&ﬂ@ cyparsariken geyble
i f iy "
bond (8879, (A8 s ifchEid SHERy! RNARVIRBrorf-ordl SIRBEL.BRITLR iy,
isopropgdyldoan boethylviryl)s psit-8 rersyls cbuta%epylebyiadm\wlm qEmtidplls,

| bsti tut ed h
nexa-2 ety A 80 oo WP datbEn (Roigss Having & e A o UB1E°
bonds%ﬁloﬁmp%ibémgns@bms 2- F’éﬁte@l LXKy, até gﬂfup&t{ & apd/kyls herein.
trifluoroneth | udrinated C -C al kox ,
Alken mcgudes ﬁyqloaibe@ylet%w)i trang g aneli) dorms are included

within ﬁ#ﬁv@ﬂﬁ?nﬁp%lkéﬁﬁhp@ {;E{éﬂtufé%l’ R bhe d E\F&ér%;(élubaﬁwtions

includiéigablsy hetrtinnited o, eyanedikénﬁsyl Shatiiyhlkenpier ei n the al kyl
groups can bé the same or different), or

unsubstituted, nmono-, di- or tri-substituted phenyl

WIS & ‘ah@n?l‘“ Wlu&éheabﬁor%lyt%ﬁﬁﬁgd lstrfdght chain and
branched hydrocarbon radicals as above with at least one carbon-carbon triple
bond (sp). Alkynyls include ethynyl, propynyls, butynyls, and pentynyis.
Hydrocarbon radicals having a mixture of double bonds and triple bonds, such as
2-penten-4-ynyl, are grouped as alkynyls herein. Alkynyl does not include
cycloalkynyl.

The term “Ac” as used herein, whether used alone or as part of a
substituent group, means acetyl (CH;CO—). The term “acyl” as used herein,
referes to a substituent that has a carbonyl group (C=0) and one or more alkyt or
alkylene groups. For example, C ,.4 acyl includes without limitation, acetyl ,
CH3CH, -(C=0)-CHy—, and CH3z CH; CHy(C=0)—
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i ndependently selected fromC -C al kyl, CrC al koxy,
fluorinated CrC al kyl, fluorinated CrC al koxy,

wha00609¢r959 cyano, acetyl, carboxyl, hydroxy, anmP@DUS2004/036028

nitro, alkylam no, dialkylamno or five or six
menber ed heteroaryl havi ng 1-3 heteroatons sel ected
fromN, and S The term"heteroaryl" as used herel n
Thepesacheloaens paalo mluaglufiaﬂ%dp brampsehloge and fiugeo.
or six menbered nonocyclic or bicyclic aromatic ring
syst em whi ch consi sts of carbon atons and fromone to
Thirieembeagt ort' Armsateddicrdinfrefamidan andulsstitited or

SubsttuGel R HESHMIEGHPT S Yo ich eyl §R DRPANG ahpen
the Ar of BEWGUE is EXATRUED, RindNAILEAY bo HrBURBLLAGLHE WHIEH!

enzl soxazol yl .
are indepmaiehtly aeidciedntrmzﬂbyf)@adkw& Bglaﬂ@xm ﬁmbr&rmdégf IG+-Cs alkyl

b h o] yl b
(.. tiGpERBR I I0ornas Gy aF SR 5. TP eak Siiggen
cyano, Céq%enz arb'oﬂgféd | Sags)’ir\]%e }/P@Q*Hdﬁgl hyUﬂQ@' )ﬂnmo nitro, C4- C4

uran thiazol'yl, isoxazolyl,

alkylamineaga. ,y4NH1ﬁL|FGmlkyl) p@‘/f-@z ldwkylawwca(zlca yiN [q‘myeu aliyilny|

anerar e o Y bR L Stk 5 e, ronc-

di- or tri %dt@%@ut)éh h‘@ﬂ?ﬂNh@l%lmﬁ{eeé&t?dtherﬁé@Hﬂhé%ﬁéﬂ?ﬁéﬂet ut ed,
eteroary

m-é[? have one to th
indeperslerglyi saletied fromc srfgkyleu -Geatikpxwrifiuggnated @-Cealkyl,

toormaFe k0 BriRR). Bl SHEEA B U BIO A v

alkylamil®y, diglkgiariieg o tiverer @ixdnétndee@d;hemeaﬂwhavmgﬁom (O S

or heteroatom noiety (SO2, CO CONH, COO) in the
heteroatemg sekedied: é’PB‘thQﬁmqréy be saturated, partially

sat'urated, nonaromatic, or fused. Exarrpl es of :
het er ocycl yl include cycl ohexylim no, indazolidinyl,
Thi'@ t&m*o'lhewﬂoary’r'bag heéd heleinpeprseping Istalie pmsmituted or

subsht%@qi ,ﬂgg,o(g,s . a%?gﬁcﬁfﬂ%ﬁ:g yhgyge@grzo%ﬁt%ggg system
which C%Q\E/%Eégbﬁ@arbaﬁ'a%\hg GndTRdBIARY #6 thesk hBrrsateCsabctdBfrom
N, O and S. The heteroary! group may be attached at any heteroatom or carbon
atom which results in the creation of a stable structure. Examples of heteroaryl
groups include, but are not limited to, benzimidazolyl, benzisoxazolyl,
benzofuranyl, benzopyrazolyl, benzothiadiazolyl, benzothiazolyl, benzothienyl,
benzotriazolyl , benzoxazolyl, furanyl, furazanyl, furyl, imidazolyl, indazolyi, :
indolizinyl, indolinyl, indolyl, isobenzofuranyl, isoindolyl, isothiazolyl, isoxazolyl,
oxazolyl, purinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl,
quinolinyl, quinolyl, thiadiazolyl, thiazolyl, thiophenyl, or triazolyl. When the
heteroaryl group is substituted, the heteroaryl group may have one to three
substituents including, but not limited to, C4-Cg alkyl, halogen, and aryl.
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val ence connecting it to the rest of the nolecule
t hrough a carbon atom such as 3-furyl or

wQ2io5i0¢2ol yl , or through a heteroatom such aBCT/US2004/036028

N-pi peridyl or 1- pyrazolyl. Preferably a nonocyclic
het erocyclyl has between 5 and 7 ring atoms, or

5 d ” th t . and
B 580 B B B BB BB s S P RS R it
having Eéﬂfdﬂ alnis BAL 4 &ast 0ad tetbrogiond EONEEN) br BB rdatom moiety
het er oat ons or het eroatom noi eti es. Heterocyclyl and

(SO2, Ot 6y CQOD)sio thedingdd helsesycly! may e sgterated, parighy
saturatg@brg?ﬁ$rl9§1£bg§ g?@.‘ég E%ge%h q‘@ﬁ%@@x@?' B dgnal ly

Cycloheﬁdyﬁn’fmﬁ’qﬂ”fc%(ioﬁdmmaimi@atblngll rhorpheliagp bberaﬂﬁylep@@wyl
i ncludes an optionally substituted six-nmenbe

pyridyl,hatranyplapyrazaliding, pyrazefing; Rymgiding, Byrr@lwl,t%@rerm .ons
fused with an optionally substituted five- or
si xmenber ed carbocyclic or heterocyclic aromatic ring.
Saiebshatheneisy dhdicatbdyketeesargi a«wdrheﬁeemwﬂ:l;&mmmham ai ng
fused with_the Sald I ve- X - nﬁg?ere romatic
valence cagnReYNG b ke Hsrest 9 e @Ohﬁcvis% BiFar ﬁ@m,tSWCE ap

3-furyl ?Pélﬂﬁ@?ﬁl dof {H18ugtPh het onon?ur soﬁltﬁ néﬁgﬁ'ﬁl‘;e‘j

rom oxygeh, nitrogen an ere
pyrazoyl. v@nefmb@mlg@ mongcydic |I*@terncmwehjast wmwaeneﬁ dedl i7rring atoms,

of stituent or vari e .at a parti
or betviaxces PoR i g cligschee BeY Hiseiiesd.T 3b s HBfoatoms or
hetero EP Hidléﬁlibsln%éﬁﬂf@eéﬁd ipfefehadly BBtvRSaN €-arld 3,%r between 1
erstood that stbstituents and substitution patterns
and2Imtetdféomrmd”lﬁie@ammtfh@lgtlei*}vent| on can be sel ected by
one of ordinary skill in the art to 15provide
conpounds that are chemcally stable and that can be

Heastiokyclglyand Beterestybaisb eadinde) fieseds wm bloyclid)eings swcsh
wel |l as those nethods set forth he%de Wher e chem cal
as thoseopRtionadly heed vithiareeptiangdy sybstityt KRPREIR AT or

heterocyclic five- or six-membered aromatic ring. For example, “heteroaryl”
includes an optionally substituted six-membered heteroaromatic ring containing
1, 2 or 3 nitrogen atoms fused with an optionally substituted five- or six-
membered carbocyclic or heterocyclic aromatic ring. Said heterocyclic five- or
six-membered aromatic ring fused with the said five- or six-membered aromatic
ring may contain 1, 2 or 3 nitrogén atoms where it is a six-membered ring, or 1, 2
or 3 heteroatoms selected from oxygen, nitrogen and sulfdr where it is a five-

membered ring.

It is intended that the definition of any substituent or variable at a particular
location in a molecule be independent of its definitions elsewhere in that
molecule. It is understood that substituents and substitution patterns on the

compounds of this invention can be selected by one of ordinary skill in the art to
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15

20

phenyl ethyl, the termis described in the direction

fromthe periphery to the connection point of the rest
wotoosiheronol ecul e. For exanpl e, ethoxynethyl i SPCT/US2004/036028

CH3CH2OCH2- and phenyl ethyl is a phenyl group |inked

by -CH CH - to the rest of the nolecule (and not a.

phenyl grougéllnked to the nolecule with a group as a

prowd% Gaénmmﬁt hakenghgsmieay St?b'ﬂvf@}%thﬁl&rcéﬂthee@@glhar e
[ d
syninoih oY R aeomi R PReS LRS! Ab sRbld Hoife 6 A
hereinenconpass a product conprising the specified
ingredients in the specified amounts, as well as any
product which results, directly or indirectly, from
SR Bh AR Flld b, SRS (! RSk R ROk ) o
phenylettiylhthre téemsldaaednh)ed inttbe rdmectlmﬁ'ormthe A&ipheBpipthends

conneqieh REIRGALGESEY HE Tplhsbli 0" RAEGGnAtROPy oy s

AT )k

of the n;cdeoudbughd noy el ptwnkzbganp |ieakeql to thmm@e@damyl a CH3CH,
aroup 5§13 St on, MEHETLY ovpoE FagREiupideleiia®

indicalens pesiphbrl edbsfitafioexanpl e, " al kyl i ncl udes
substltuted and unsubstituted al kyl and "heterocyclyl”
and "aryl" and "al koxy" and so on, may al so be

S/Qn%p%é{i %%?éin eU[BﬁH bé&‘nwélﬁgn” ﬁ‘?ﬁte%@ﬂ%%ncﬁﬁmgg s%hese

ess otherwse In

produét&fd’lﬁpnmhgm sped:med ingredientsatthg lspeoificd@myounts, as well as

trif] rreth trifluo 0 di f | uor.onet hyl
any prapkEL P SRTERBS, it PE AT H ot as Aty of the'
specn‘%ﬁ' Iﬁpor oc%l*nt%% HEE %tﬁle&gh\%hﬁ% f1 uoronet hoxy,

[ uor onet ,_and di chl or of | uor orret hoxy, and
SO on.

Compounds of the invention are further described in the next section.
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Exanpl es of conpounds of the invention include
conpounds of Fornmula (1) wherein: (a) is 1 or 2; (b)
WO 2005061959 n is ; (d) Xis ; Yis Sor ; (e) Y PCI/BS2004)36028
is selected from, alkyl, alkoxy and halo; (g) is
sel ected from hal o, net hyI and net hoxy, and if nethyl
or net oxy R may be substltut ed or unsubstituted; (h)
B. Compou o, methoxy, or nmethyl; (i) is H, fluoro, or
chloro; (j) each of R3 and R4 is independently
sel ected fromH, halo, Cl-4 alkyl, Cl-3 alkoxy, and NR
Rie (depsertdhveritioR featured compiosiiepe m@etalmmgmmﬁwdsmim

H_ fl hl | k
using CRmpRUITAS S caaiia dh B asariBRY abioTé o Hntes albbbist Rl in
P T ey (B BT iy, ol KR dumeny, o)
or hetefrbmm@hﬁtdh@myélyk heta:oawéth@teroamm ne@ipty wfb@s ﬁub@nyl

amino S S g LRl RSB, 655

lncludééeédlyémut@ﬂtd?@(&’nswshwted ang| ghdchetercoyd| t”fwwdﬁd?ﬂ" drfdl

selected from, nethoxy, nethyl, ethyl, and et hoxy;
“alkoxyopndSErPHiMaEy alse e $l$bstﬁd@gaﬁa@ﬁﬂb§tlt§@dec5@dexafemlsH

whereﬁlr{%tcﬁr:elﬁ—,ﬁ'owl%tn&f\) [(:]H% ot of‘ nﬁ.é@%@%&)@_ﬁt%r is

collect%l;ﬁmclu‘del 3nﬁthsyl meﬂh%)xyeﬂrlﬂubtexdnéthsblﬁtﬁﬂluo@omlemdxy,
and hal

h d d dent |
dlfluor@r@pg&ﬂe@ flyoromatnoxy, E&M(?rgﬁ’@\ygq o ngcﬁngf yR7 and
cmoroaiﬂbgrdrﬂ&ﬁgﬁ%ﬂra?éézmyé%neﬁhsﬁy,fér|§ﬂg%f%%@bw ean'{ is 1

eac s in ently
dichlomélerireethbkymarnd 66 vor o, chloro, Cl-2 al kyl, and

al koxy; and Ris sélected fromH, (. al kyI , al koxy
and halo; (u) each of Rand R is independently

%%Jaﬁ@;slégl of E6fipPunis 'éNHé iNOBhE6® indRI¥dmpBRAGO WY Formula
trifluoromethyl, trif uoromstho@)g trlfluoroethyl and
(I) whereint (ondetl rw@ (b isctitiehads dnel) of istPeYdpdver O; (e) Y is S;

() Ry 5 58RhER B FOBR2UIGE O dIRERY a0 hblo; PR iEMER from

halo, methyl, and methoxy, and if methyl or methoxy, Ry may be substituted or
unsubstituted; (h) Rz is H, halo, methoxy, or methyl; (i) Rz is H, fluoro, or chloro;
(j) each of Rs and Ry is independently selected from H, halo, Cy.q4alkyl, Cy.3
alkoxy, and NRcRy; (k) each of Rs and R4 is independently selected from H,
fluoro, chloro, Cy.z alkyl, and C.z alkoxy; (1) each of Rz and R4 is independently
selected from H, fluoro, chloro, methyl, methoxy, trifluoromethyl, trifluoromethoxy,
difluoromethyl, difluoromethoxy, fluoromethyl, fluoromethoxy, trifluoroethyl, and
trifluoroethoxy; (m) each of Rs and Rg is independently selected from H, Cy.3
alkyl, and Cy.z alkoxy; (n) at least one of Rs and Rg s methyl, methoxy, ethyl, and
ethoxy; and the other is selected from H, methoxy, methyl, ethyl, and ethoxy; (o)
each of R; and Rg is independently selected from H and Ci.3 alkyl; (p) one of Ry
and Rg is H and the other is H, methyl, or ethyl; (q) each of Ry and Rg is H; (r) X
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(v) mis lor 2, nisOor ; Xis Sor ; Yis S CHor
; Rand R are independently selected fromH, alkyl,
wW@1003/0a19kDxy, hal o, and - NR Rb, wherein each BET/BRSZN04036028
is independently selected fromH and C al kyl; each of

R3 and R is independently selected fromH, halo,

4 al kyl , I ko

is 05 YaRaERN G Rnia ook gt B4Poct Sl Porn ke “ocialgy sach

of Rs a@@ﬁ”@fﬂsﬁeﬁ&eﬂt@@énﬁéé iR B, @814 dikyi Salipt E'a,l@&? &aeh

s 1n ently sélected fromH
each oiaRlx(and Rgis uujpplenderkw sel(eﬂedyftﬂmak-l ayd)& s3lkalkés) m it NR2

and 1 1§ 1o D) AP Bty P 1P RPSRAE Y, SRR o b MR SIS,
C zalkgl Qied gl mk'o B{HY ﬁ?i‘shséJécthQFB?n 5 m%aﬂr@seyawxy and

| ected fro 'Hand 1-2 al ky conpounds of
halo; (d)ozach af Ry pndIRsds unﬁanmdenﬂwgelectaﬁgowﬁdé Wwege e¢hiiorg, w)

methyl et e SRR drlp el FoRy lplghtivicana T 29 K
tnﬂuor@éth@séy,, Sraddmbinatons dRnBuboveer ei n each of R and Ris

I ndependently selected fromH and C al kyl; each of R
Erxarmpleg of perpewas ol fprawiad) algofingludeitnosg ‘Uhet%ﬂano

S R R O RR AA,

indep eﬁHehﬂgsélea(tjm tbclf)mFH atlbd4 kil Oqg,tallﬁixygl;dloealng —?JRJRbawH\eRaln
i s independently selec rom a

each oé.l?@ a0t R i InglR n%enﬂysgg%% @?mkm §s1 “ofikd hé}sﬂs

and R4 fzﬂgi%g%@eﬁtly)séléﬁé&%%m 187 idysho2cl 2aliyl, € r?3>éllkoxy, and

NR:Raq! whe[rém:&ad:htdﬂ |Ra<andaB@Is|Ed9pa|edemly§ﬂle%tagllfyom Hand C 1.4

alkyt; B BORIAR 5t BESPA0 of Ba Bingl Rais a2 sasthof B sl is

indepehdénfl) BicRtc#eINH, C.5 alkyl, C1.5 alkoxy, Cas cycloalkyl, (Ca
cycloalkyl)C1.3 alkyl, and NReR;, wherein each of Re and R; is independently
selected from H and ‘C 1-4 alkyl; or Rs and Rg together to form spiro Cz ¢
cycloalkyl; and each of Ry and Rs is independently selected from H and Ci1.2
alkyl.

Example of compounds of formula (1) also include those compounds
wherein: (W) mis1or2; nis0Oor1; XisSor0O; YisSorO; Ryand Roare
independently selected from H, C.¢ alkyl, C1.o alkoxy, halo, and —NR4Ry, wherein
each of R, and Ry is independently selected from H and C 1.4 alkyl; |
each of Rz and R, is independently selected from H, halo, cyano, Cy.s alkyl, C1.3
alkoxy, and NRcRg, wherein each of R. and Ry is independently selected from H
and C 1.4 alkyl; and wherein at least one of Rg and R4 is not H; and each of Rs
and Rg is independently selected from H, C1.3 alkyl, C1» alkoxy; and each of R;
and Rg is H.

Specific examples of compounds of formula (1) include:
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5-yl met hoxy] - phenoxy} - propi oni ¢ aci d
2-{4-[3-(4-tert-Butyl -phenyl)-[1, 2, 4]thiadi azol -5-yl ne

wo bopssulosanyl | - 2- met hyl phenoxy}- 2- et hyl - pr opP@RU82004/036028

aci d,
2-{4-[3-(4-Chl oro-phenyl)-[1, 2, 4]thiadi azo! - 5-yl net hyl

Ryl2-{2nieth thRidi2
S (B et MRS ARG, |

phenoxyé]opmq)mgam o
-K}f?tnyll-f-l{'é—mﬂylléf-%—(He-{rnmlo'rmgph%%ér%ﬂm Exll]t_h%{do s ©

Byl éiBok)-phdvioxh]-prapighieriid - [ 1, 2, 4] t hi adi azol - 5-yl me
thyl sul fanyl ]-2- nethyl - ph gnoxy}-2-net hyl - propi oni c

aci d;

%wg% I?le any ﬁ]"@é %bﬂ{nmf agﬂﬁ*n%&'%%ol m%ﬁggﬁz o 5 %-rﬁle{ﬂfq-

phenoxygi#:methyl-propionic acid;

Ty b S b e ot

|
phenoffigmpethyboigpionicacid: 1 ohenyl)- [ 1, 2, 4] ¢ hi adi azol - 5
2y{4ﬂ§3 BrChldrbedirifluoBmethoxy-phenyl)-[1,2 4]th|ad|azol 5-

Y'methg%{”i‘%{%ﬁ% %Pﬁeﬁo’ﬂﬂ #Tﬁﬁggﬁ%“ﬁh&ﬂm [1,2, 4] thi
ad{4pp|3,4-Dichloro- henyl) P 2 4]th|ad|azol 5- ¥Imeth%lsvlfanyl -2-

yl et hyl sul f anyl i enox r'opl oni c
methyla;@h@no%y} 2- methy% pI‘OpIOnIC ac%d Ph v} P

b {2108 Wil phénfif-H LU ARADS Sy ARSIty fa 1
methyw¢m@t¢b§y}saahfemw4p}ombﬁnca@a~ cycl opent anecar boxylic
3’_’~{{44£3r§33 t-Dimsindmheryl g hexdityiapiazol-apmetivissionyi-2y | me

i
methy!r@/ %ﬁ“yg%;wéw-pr%?ggearﬁ'danecar boxylic acid;
2-MefRh(3-Chlidre-4- methyfl Iphenyl) [1, hQ Tl th:ﬁdlazlol) 5-[ylmethy]lsurl]fan()j/l] -2-
tri.fluor t en 1,2,4]thiadia
methy'ziggserfgxyﬁér#‘?ﬂ’wgmﬁ'%ﬂ?lﬂC?‘gEengxy§) p_rgp! oni ¢ aci d;
2-futrd @ Fmo@wmumﬁﬁb‘thgfr-bﬁe@ylﬂht DlapiRALlsl Sy methyl

ul fany 2- met hKI pheno
ylmethylsulfanyl] 2 -methyl-phenoxy}- 2 methyl propionic acid;

1-{2-Methyl-4-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-

'ylmethylsu|fanyl]-phenoxy}-cycIbpentanecarboxylic acid;

1-{4-[3~(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yImethylsulfanyi]-2-
methyl-phenoxy}-cyclop‘entanecarboxylic acid;

2-Methyl-2-{2-methyl-4-[5-(4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-3-
yimethylsulfanyl]-phenoxy}-propionic acid;

2-{4-[5-(4-Chloro-phenyl)-[1,2,4]thiadiazol-3-yImethylsulfanyl]-2-methyl-
phenoxy}-2-methyl-propionic acid;

19



2- met hyl - propi oni ¢ aci d;

192-{4-[5-(4-1sopropyl -phenyl)-[1, 2, 4] thi adi azol -3-yl m
werdvglosss anyl | - 2- net hyi phenoxy} 2- met hyl - pr opCDOB204/036028

aci d;

2- I\/bthyl 2-{2-methyl -4-[5-(4-trifluoromethoxy-phenyl)-

% ]{F}e %% é%‘?%?éb@we”ﬁg.ﬁ ’xy%]thf)?%%%%ns meth)gsulfanyl] -2-methyl-

pheno@}{-ﬂ-—rﬁéﬂr{yﬂpt@itbnﬁ@bw phenyl )-[1, 2, 4]th| adi azol - 3-yl ne
sul fan Phenoxy - 2-net hyl {)roio Qni c
gc%@thym{ methyl 4 [5 {4 rifluoromethoxy-phenyl)-[1,2,4]thiadiazol-3-

ylmethﬁsw gﬁg,f&élionlfrc Lga(4-trifluoronet hoxy-phenyl)-

5 32l- rmtfﬂﬂmmnrw;jhepm«rﬁb,ﬁw]ﬁmmazm{ﬁ ylnw:thylsulfanyl] -2-methyl-
-Met h I-4- ws4 trc#fluoromsthyl phenyl)-[1, 2,4]thiad
PhenOK)é}z%ng yﬁ/Pl’ﬂH’ VF @GI% anyi | - phenoxy} - aceti ¢ aci d:

7 %Wlhl o SristAUA-(riiofdtnbtiohd JSHERTHI 12, ARIEGULIRS-

di azo
Imethylsw@wl sehary]-propiesrioagid; pr opi oni ¢ aci d; and

e e RS AR L 2
10 yimet %@P%@S*%?ﬁég?%“ifﬂT?FUS?Z‘EE?EC’F-' nelude

r.ZhM@hyl 3 I{2-me4!wlh4 trtfluorcsnythybphewl) - bRetthiadiazol-5-

yImethyf%\(,éﬁaﬁ‘&ﬁ%%?‘?%ﬁ'lﬁgfonﬁ,c 9% 3791 i 1 uor omet hoxy- pheny! ) -

[2| Nﬂatﬁi'lt’!ll{@[s (4-tr|fluoromethyl phenyl) [1,2,4]thiadiazol-5-
di azol - fanyl] - phenoxy} propionic acid
yimethylsuianyl] (Pil Bmmw Bfidor onet hoxy- phenyl )-[1, 2, 4] th
15 ' i adi azol - 5-yl rret hyl sul f any
I']-2- et hyl - phenoxy}-2-net hyl -propionic acid 2-
{Pébd[o$di(’\§ tédﬁe(}témcn-me@nwd)cqmp@umqs imchdieazol - 5- yl nmet h

2 Methyl-239Y Jthyl i RSS2 B 1% R S o € aci d
5-ylmethoxy]-phenoxy }-propionic acid

2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]thia
diazol-5-ylmethylsulfanyl]-phenoxy }-propionic acid

2-{4-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol- 5-y1methylsu1fany
20 1J-2-methyl-phenoxy }-2-methyl-propionic acid

2-{4-[3-(3,4-Dichloro-phenyl)-[1 ,2,4]th1adlazoI-S—ylmethylsulfanyl]-
2-methyl-phenoxy }-2-methyl-propionic acid

2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]thia
diazol-5-ylmethylsulfanyl]-phenylsulfanyl}-propionic acid

2-{4-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-ylmethylsulfanyl]-
2-methyl-phenylsuifanyl}-2-methyl-propionic acid

2-{4-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[ 1,2,4]thiadiazol-5-
ylmethylsulfanyl]-2-methyl-phenylsulfanyl}-2-methyl-propionic acid

2-{4-[3-(4-tert-Butyl-phenyl)-[1,2,4]thiadiazol-5-ylmethylsulfanyl}-

25 2-methyl-phenylsulfanyl}-2-methyl-propionic acid and
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2-Methy] -2-{2-met hyl -4-[3-(4-trifluoromethoxy-phenyl) -
[ 2,4]thia diazol-5-ylnmethyl sul fanyl]-phenyl sul fanyl
WO 2@s0pi96NMi ¢ aci d 2- PCT/US2004/036028
{4-[3-(3,4-Di chloro-phenyl)-[1,2,4]thi adi azol -5-yl neth
yl su] f anyl ]

2 P41 A0l i oni o aci d
T R hen ) 112 a0
ﬁ&cpgg'm“@@?wﬂ%r?%p%ﬁﬁ%ﬁ%? "ol COMPALPAS 10498 5y et

2-MétsYl-DqnYibthyl-4-[3-(4-trifluoromethyl-phenyl)-[ 1,2 4]thiadiazo]-

22 ety RN it Mhbrcdy iR PAsia oni ¢ ac d

2- MéihfyBZ((Z.—mafthﬂLtu({ﬂW hifkprghasiyljphenyl)-
' [1,2,44}t]htié_(ﬂi@zMaZ}ﬂ]-eﬂa%MLﬂhenmqpspln}p:@heacndy) propionic acid

Accordi ng to anot her aspect Preferred conpounds
2-(#{@ri348-Chloro-4- trlﬂuoromethyl-pheny )-[1,2,4]thiadiazol-

5 S/Bdh?ﬂhyﬂ -2-methestlippencky)-3-methylrpropigoicaeist hyl - phenyl ) - [ |
di a
240 ﬁﬁg’lg{ﬂ% HyromeBY APy b g adiarel-g
ﬁ/gfﬂh -3-pe Hﬁilﬁ@/ 1"0% ?PAO IPRICI2GKE omet hy! -

2-(!’1- 9r gﬁu@ 4methy ph yl): yuyna azol ,
y) - propi oni ¢ acid
%)g % onetzﬂ?

-phenyl)-[1, 2, 4]t
2- Mbmgil amlmetﬁgt ]{2-EE3J(14’krlﬂuoromethyl-phenyl) [1,2,4]-

t% o5 Hﬁ%‘M?ah?t}DiﬁIebely)qfr@;ﬁbﬂiB'a@uﬁc' d
2-[3 e, uoro-4-trifldoronet hyl -phenyl)-[1, 2, 4]t
2- (h+{Qel[Ba(ﬁe(Ehloff)—%tr]lﬂewmm]e}hylzphmbhyﬂl 2 4]thiadiazol-5-

ylmeﬂxym]faﬁylm -t thy b phgrioR - Z-nmln}d proplomc acid
2- ([: - Fl.uor o- 4- net (% 2, 4] thi adi azo
C2-(B={ 3¥q3 @9 ﬂ JaBuerametfyl- P@W@X@})Z» l?fé iA991=%5r opi oni ¢
10 - widiethylsu fanyl} -2- methyl phenoxy) -2-methyl-propionic acid

id ethgrg4r[§ rlﬂéorgmet[h %ﬁen){ )—fll,ifgf omet hyl - pheny
thli“§ et@'l%lﬁanélt]WF%?“fl%‘ﬂ%}}ErBWQH&?;?}'d pr opi oni ¢
‘:;fd(S -Chloro-4- trlfluorometh hen 1) [1,2,4]thiadiazol-5-yl-
|

gjia@%% ﬂ@&)ﬁér&]sl f1 Méﬁﬁ%b%']mﬂ@@&&') [' 2,4]

2-{4-[3-(3-Fluoro-4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5-
ylmethylsu]fanyl] ~2-methyl-phenylsulfanyl }-2-methyl-propionic acid

2-{4-[3-(3-Fluoro-4-methyl-phenyl)-[1,2,4]thiadiazol-5- ylmethylsulfanyl]-
2-methyl-phenylsulfanyl}-2-methyl-propionic acid

15
Examples of the most preferred compounds include:
2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethyl-phenyl)-[ 1,2,4]thiadiazol-
5-ylmethoxy]-phenoxy}-propionic acid

2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]thia
diazol-5-ylmethoxy]-phenoxy }-propionic acid
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yl]-ethyl sul fanyl
}-2- et hyl - phenoxy) - 2- et hyl - propi oni ¢ aci d
WQ@2{03/0§ @59 3- (3- Chl oro-4-trifl uoronethyl - PCT/US2004/036028
rhenyl)-[1,2,4]thiadi azol - 5-
yl]-et hyI sul fanyl } - 2- et hyl - phenoxy) - 2- net hyl - pr opi oni

Mie 4. (4t1 T Ithi
ik Ui e o
Al 5 ichloro-phe 5- Isulfan i a
|azfi)‘lg Z%y ﬁ'g?ttP %]E‘ﬁ:‘é{ ﬁﬁggﬁ II;’ncaClyi (e 46]1r:dh ‘
%‘?‘e %1@@‘ ‘%ﬁ A‘Q@'ﬁ?ﬁ"mﬁsn’g %Mﬁﬁﬁ@%ﬂr'ﬂ? %g 4] t hi

?ﬁ*ﬁéﬂwrs@ranynJzeﬁq@mywh&ﬁsw}lz-%érmrfbrbpﬁhﬁﬁaé.aU' fanyl

met hyl - pr opi oni'c aci d
5 2-{4-[3-(3-Fluoro-4-nethyl -phenyl)-[1,2,4]thiadi azol -5

é’yﬂe‘rﬁﬂ@%&ﬁfﬁy‘{ﬂlﬁ%&ﬂdﬁi%'%‘? hyl ;pr opionic acid

Exarrpl es of 'the rmst preferred compounds i ncl ude:
2neth - [3-(4-trifluoronethyl-phenyl)-

2- ethzl {Qﬂpﬁgyla‘lrb?( ifiopqanetbody Phsmehdity2.41thsa opi oni ¢
1\g\cr d 2laget- ﬁ;MlmQﬂl{DWJ@EhW}}L}@TPg]—O(}EZCId flyzu?)r]-grrelto Ihoxly

2- ra*@zré'ﬁ?eﬁ ‘Hrt [l sl o 212 vety

enﬂxi[ Y IEPRigRIe Aedhoxy - phenyl ) - [ I, 2, 4]
gtbrgsd@%@ 2 St TE B bhany)-fr-Rhfnaxydser opi oni ¢

% ‘f‘%’-‘ﬂsz, PeBYERPEIOSY bRERSTY L PPPOME 39 adi azol - 5-yI me
2-M&HYS2H2-aieyt sl -4- £2- (R tdbiirup iRy~ phieiip Y |2, 49r opi oni ¢

acl dthlad1azol 5-y1}-ethox henoxy)-propionic acid
2-{4-[ 3-(3- y]oro I}tlrrfluygrporr%thoxy phenyl)-[1,2;4]th

2-(#-48+[3#84-Bichloro-phenyl)-[1,2,4]thiadiazol-5-y1]-

yﬂh@b}t—byﬁahulfmnayd»gy)a-merﬂm}fpropimmydr A-met hyl - propi oni c
ddi ti ona referred conmpounds include

2- M‘WBY]h 2 @e{wlﬁe{% ~(datriforomethepy-phsshet hoxy -
Hibhl 1)ad1|_az0125 WileHiyh} -phenoxy)-propionic acid

2-(4-{2-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-
5-yl]-ethyl }-2-methyl-phenoxy)—z-methyl-propionic acid
2-(4-{2-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-
15 5-yl]-ethoxy }-2-methyl-phenoxy)-2-methyl-propionic acid
2-(4-{2-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yI]-
ethoxy }-2-methyl-phenoxy)-2-methyl-propionic acid
2-Methyl-2-(2-methyl-4-{2-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]
thiadiazol-5-yl]-ethoxy }-phenylsulfanyl)-propionic acid
2-(4-{2-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5
-yl]-ethoxy }-2-methyl-phenylsulfanyl)-2-methyl-propionic acid

2-(4-{2-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-y1]-
ethoxy }-2-methyl-phenylsulfanyl)-2-methyl-propionic acid

10
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di azol - 5-yl met hoxy] - phenoxy}-propionic acid -
{4-13-(3,4-Di ch]oro-pheny])-[I, 2, 4]thiadi azol -5-yl neth

W@200p04@5Met hyl - phenoxy }-2-net hyl - propi oni ¢ aRCTIUS2004/036028

{4-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[
, 2, 4] thi adi azol - 5-yl nmet hoxy] - 2- met hyl phenoxy

}-2 nmet hyl - propi oni ¢ aci d 2- Met hy 2rreth|-4 {
2- Mem.l(zt(%msmwéﬁar{%ﬂﬁérxt}u ﬁ@ﬁ‘}lpiyp{leﬂ}’?)
thidui azolefz pl]-eBryjeufamet hoksiylsyleny yogumpamh. c acid

RS A e e DA & et AL TS el QLAGhazo oY
giwb%;éagl;%gcmkﬂmn;gw P%Ftﬁﬁjlrﬁgm%‘%ggg@h oxy- phgny
2- (4—%% &{9 (3, % lﬁi]cfr]o'roagﬂe%§8 1, o) M hladlagor'gly]l]' ahﬁgamynpr opi oni c

2- ( 4- {F0gthylphepylsyfagyl- %Fﬁe?‘ryh&ogh%%%&‘} oheny])-[I,2, 4

]t hi adi azol -

5-yl]-ethyl}-2-methyl-phenoxy)-2-methyl -propionic acid
Phé phamaauii@ Chinpoands of itfd inveoiien mq%a@hgrmacwcal
] t hi adi azol

compogiiamnEoRp I BRenahy sk HEbAD Sonepitln caigtiand a compound

of cramf'r(éo{ 22 34,(, %Dwrar@tso&xspb@wib)ed[rh tRe 4bpbhaskl aleiths 5-
hoxy}- 2- nethyl phenoxy) 2-met hyl - propi onic aci d
2- Met hyl - 2- (2- et hyl -

i SRR o b s g v
center QﬁéS‘ may accordingly exist as enantiomers. Where the compounds

'2- (4- 3-(3-Chloro-4-trifluor rreth é {1 %‘é
posses]sﬂwoﬂar g ohiral peniale nibey )Y AedipNABRENS! 6 st feomerS-

th f

it BB BRI, s oS PR S 1.
encombbssed wrthrn the scope of the present invention. Furthermore some 0
the cryg’gghl orms or Pr%é c&’mggyndssurln%?n Qt as pm% prP grﬁ)d g8 Isﬁc;h
are mt@r?c%dvﬁi Bé’ﬁrro?uc(e%“ iah8 rederltnlehtiof: tihidddir mehitahehe
compounds may form solvates with water (i.e., hydrates) or common organic
solvents, and such solvates are also intended to be encompassed within the

scope of this invention.

The invention provides the disclosed compounds and closely related,
pharmaceutically acceptable forms of the disclosed compounds, such as salts,
esters, amides, hydrates or solvated forms thereof; masked or protected forms;

and racemic mixtures, or enantiomerically or optically pure forms.

Pharmaceutically acceptable salts, esters, and amides include carboxylate
salts (e.g., C 1.8 alkyl, cycloalkyl, aryl, heteroaryl, or non-aromatic heterocyclic)
amino acid addition salts, esters, and amides which are within a reasonable

benefit/risk ratio, pharmacologically effective and suitable for contact with the

23



10

15

20

25

thi adi
azol -5-yl]-ethyl sul fanyl } - phenyl sul f anyl ) - propi oni c
W@e00d/ 02969 - { PCT/US2004/036028
-[3-(3-Ch| oro-4-trifluoronethoxy-phenyl)-[I
2,4]thiadi azol-5-yl]- ethy 1sul fanyl

oo OB e M L,

Repreéénﬁt%'éaﬂbflmwé h¥drobrom|de hydrochloride, sulfate, bisulfate,
2- met hyl - phenyl sul f anyl ) - 2- net hyl - pr opi oni c acid The

mtratepme??deewl@tat V@grﬁé@mlagte@paméatﬁns@ﬁfatenlauraieub@age

benzofied 1EBEE RS SRTRATINS, Shea BRI GR6 Rufarets, ssinatesr
tartrates reaphthy2@e, ra@syl@é, gliboh@btondie, dactvbidmislesws | bed in

t he a%egﬁed clai.ns. Wiere the conpounds according to
laurylsplipBaie,, & Rpse Maydneude alk@agve@hendmlweaer@h@@wn&w as

sodlurﬁr?ﬁfo s ngfnq %Mmeéb%n%i\e%ﬂﬂﬂt éﬁ%rllsas 2{dxid Qm%/mwgy

bossess$ mor e’ chiral ers,
quateraelpy Bmumahiuyn, exdstmias oditiens suelo raasrtetramelttwl amrhenium,

"~ understood that, all h isoners and m xt es t her eof
methylagrien LRy ERNG: ] DI berSeopaTeley Sele Bergs, of al.,
“Phardw@&éﬂﬁéé?%alt%“rj PRLART Sci, SR @b: 1 "19 ﬁlhlb‘f’\t@'lrl\ dﬂgoFa‘?éd"B

he compounds may exist &s pol yhorphs an S such ,
heremdaysrefatmo@e dRepebentatied pdeumaceuticallp aeeeptablermruescm the

lnventwtlﬂclﬁé{e%bf? %gnveigya%gq@gj ng%\J anrs Ay C drergé'g%}'? 8|m\{r?ése g’md

secon§@hWEIN(GS . 8IRY) aHfifless Ob¥adMfarpaeniAb§ %dILﬁE@BUS%IrﬁerIHSered
enconpassed wthin the scope of this invention. The

~ heteroryiglih o1 batepParomadis rmne'naieél@s&@@bala@@pﬁidm Wiﬁbg@el y

atom 4t BbEealY VAHBER f orilo el R BEP PR Sy PRl amides

are defiydddtas aommeniay 6t Q,Chltk)drpmmady@rﬁmbs armldeds @5 alkyl)amines.
pr ot ect m xt ur es,

erpg\af or ns; r]
Repregmtﬁttlvg (r@gpqﬂgm@} y @Egﬁgtmpfeyeﬁgf%of %}eﬂgventlon include C 1.7
alkyl, €13 r?c < dg%gﬂg)r gS'H nyl, %‘F\%I?ﬂfé?@\(? atllgy(lzegfﬁrﬁ r @rei%?r%daé'gtgl%s

mcludeyrmdetbal ésters. ar yI & ﬁet eroaryl, or non- ar omat iC

het er ocycl i c)

The invention also includes disclosed compounds having one or more
functional groups (e.g., amino, or carboxyl) masked by a protecting group. Some
of these masked or protected compounds are pharmaceutically acceptable:
others will be useful as intermediates. Synthetic intermediates and processes
disclosed herein, and minor modifications thereof, are also within the scope of

the invention.

HYDROXYL PROTECTING GROUPS
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am no acid addition salts, esters, and ani des which
are within a reasonable benefit/risk rati o,

w@basoeosd ogi cal |y effective and suitable for POUSIING/036028

with the 23tissues of patients vvithout undue toxicity,
irritation, or allergic response. Presentati-ve salts

PrietertionHph thsohysipd grewel asrnaldyl elbersitsapstituted
ety SRS Sy Bt oGRS B Eb A A Bhdsiv etners

benzoate, lactate, phosphate, tosylate, citrate,
rml eat e, furmr ate, succinate, tartrate, naphthyl ate,
oubatituted Methybelersnat e, | acti obi onate,' and

b B e T o it fefiflonBRlp.
methylﬂﬂb:neihyl abdtyithg)nmhwn(pmwminletmitsﬂyt)meﬂmwn@tﬁypn| um

uat ern anmoni. u e call ons sucC
benzyl%ym@ﬁ%\f% Qﬁm%nw%%ﬁ@%%@ethwmmmmeﬁiéyl and
quaiacB AT O oxAfe@iR MbdnietyignmeliE si8kydbthva: | 1o

methoxyutbbxymethytcﬂ agﬁ?r-’mibh'kbr@aahekyrrbmw dcﬁs(Qecrlﬂeroethong)meﬂ}yl 2-
] R tati ti

(rimethylBy R BREY BTV R U o He b B e P G aRBaaY

tetrahy@srrbmpyré?nﬂl whe%kml&r&( ﬁeﬁﬁ@ﬁ%)byt&\“af(ﬁ ﬁ%%ﬁhgl 4-

m nes.  Second ary am'nes include 5- "or
mefho*web“ﬁbwliﬂfhl@PrﬁﬁanMeﬁem@HrQthrahyidmtbquyranyl &S-dioxido, 1-

-on R ey P BB K HORE B R OaneR Y e
tetrahyaiibliganyl] fteen/dxetkiofuranylamppizsa, 8,56 Byt a-Beiahgdib-7,8,8-
am nes, and di (C - al kyl)am nes. Represent ative

trmet%ér?rﬁ%@b?ﬂ%@m%?ﬂﬁ@@%v bl e esters of the invention
i nclude C al kyl, C cycloal kyl, phenyl, and phenyl (C
)al kyl esters. Preferred esters include net hyl esters.
Bubstituted ftoyl Ethers i ncl udes di scl osed conpounds havi ng

e or, nore f ctlo oups (e, amn or ~
579" suer oy PN AR SEERehEeCt siEaRin b2+ nese
cmorogggg%twl PIREBGL SN SABRMATE 13 RALBESSMbl/BaYI V1 -
methyl-1 benzyloxy “2-fluoroethyl, 2,2,2- -trichloroethyl, 2-trimethylsilylethyl, 2-
(phenylselenyl)ethyl, t-butyl, aliyl, p-chlorophenyl, p-methoxyphenyl, 2,4-

dinitrophenyl, and benzyl.

Substituted Benzyl Ethers

Examples of subetituted benzyl ethers include p-methoxybenzyl, 3,4-
dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, p-halobenzyl, 2,6-dichlorobenzyl,
p-cyanobenzyl, p-phenylbenzyl, 2- and 4-picolyl, 3-methyl-2-picolyl N-oxido,

diphenylmethyl, p, p’-dinitrobenzhydryl, 5-dibenzosuberyl, triphenylmethyl, o-
naphthyldiphenylmethyl, p-methoxyphenyidiphenylmethyl, di(p-
methoxyphenyl)phenylmethyl, tri(p-methoxyphenyl)methyl, 4-(4'-
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others will be useful as internediates. Synthetic
i ntermedi ates and processes discl osed herein, and

worResn4rysdi fi cati ons thereof, are al so w thin PEEUSHOPE36028

of the invention. HYDRQXYL PROTECTI NG GROUPS
24Protection for the hydroxyl group includes nethyl

| bromoﬁlt%}gr Sylogﬂgﬁ%ﬁlaﬁaﬁgggﬁ{é?ﬂyleif,tﬁg;ﬁ‘gﬁns§, ostituted ethyl

silyl ethers.

dwhlor&ﬁhﬂiam#“a@éhwmﬁéthﬁ her a"En@(nmmﬁogbwa)Wétﬁﬁ

ethers include net hyoxynmet h
4,4’ 4"ftﬂ8(t9$m2uydnwphyﬁhyl)metbm )’o’l—(tlmmldami hwlmethyl)bls(4 47~

o KT T I A o

9-( g-p%}ﬁ)o)%a%ﬁ%f 18- 9 Ehgh&]oxygﬁ?oxy Fﬁeﬁé%ltﬂﬂéﬁbt‘wl and

benzis@thiaZelyl & Gtiixiget hoxy et hyl ,
bi s(2- chloroethoxy)nethyl 2.

(trinethylsilyl)ethoxymnet hyI t et rahydr opyranyl ,

?lgr Efﬂgrgt rahydr opyranyl, tetrahydrot hiopyranyl,
cycl ohexyl, 4- nethoxytetrahydropyranyl 4-

Exlahwlysem‘ Bliyi)ailnemhmjpgie tnimpethyisilyl, triethylsilyl, trnsopropylsilyl,
t hoxyt etrah rothio ny| - di X o, 1-
s Nt i e e
butyldm‘f’e‘tﬁyl@ﬂﬂnt—Bqudnpﬁ@MQiW@ﬁt@éhﬁgﬂ’s’iwl tri-p-xylylsilyl, triphenylsilyl,
drothlofuranyl

dipheng BB 206k LAMSIOREBEnY ISy

trinmethyl -4, 7- met hanobenzof uran-2-yl. Substituted

Et hyl Ethers- Exanpl es of substituted ethyl ethers

|533¢é|1$de 1- et hoxyet hyl, 1-(2- chl oroethoxy)ethyl,

E/ - 1- met hoxyet hyI - met hyl - 1- benzyl oxyet hyI 1-
,l,%iaﬁig't o tgéafm?qs@%hygrqu grR my be protected ds an ester.

Exam[% %o?e for m nfééfd? ate eh&bgﬁéme}t?y%lé’étﬁ{é“ﬂhlorgaﬁ tat?

eny thyl, ¢hloro
dlchIorpanetdhepdylphbmmetéleéftrlfldlomaaemqwee mathoxyatebmazyl| .

triphenylmethoxyacetate, phenoxyacetate, p-chlorophenoxyacetate, p-P-
phenylacetate, 3-phenylpropionate, 4-oxopentanoate(levulinate), 4,4~
(ethylenedithio)pentanoate, pivaloate, adamantoate, crotonate, 4-
methoxycrotonate, benzoate,‘ p-phenylbenzoate, 2,4,6-
trimethylbenzoate(mesitoate)

Carbonates

Examples of carbonates include methyl, 9-fluorenylimethyl, ethyl, 2,2 2-
trichloroethyl, 2-(trimethylsilyl)ethyl, 2-(phenylsulfonyl)ethyl, 2-
(triphenylphosphonio)ethyl, isobutyl, vinyl, allyl, p-nitrophenyl, benzyl, p-
methoxybenzyl, 3,4-dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, S-benzyl
thiocarbonate, 4-ethoxy-1-naphthyl, and methyl dithiocarbonate.
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Substituted Benzyl Ethers Exanples of substituted
benzyl ethers include p-nethoxybenzyl, 3, 4-

walzewenkiozybenzyl , o-nitrobenzyl, p-nitrobenzyl PCT/US2004/036028

p- hal obenzyl, 2, 6-di chl orobenzyl, p-cyanobenzyl,
p- phenyl benzyl, 2- and 4- piconI, 3-met hyl - 2- pi col yl

g_sgéiéip(;;éa\,gggnyl met hyl, p, p'-dinitrobenzhydryl,
ryl, tri phenyl met hyl , a-
qurlnlpihe}d dii aesisigd wkeavabe ipclnde Bﬂ&c}cpbmmatﬁ, dhaxndbatyate,

4- mtro—g gﬂ}lasa,@qorﬁ%ﬁg,%%h%mmﬁl m?hﬂ%(egzoate 2-

formylb%ﬁ%ﬁ@@lﬂﬁﬁﬁéyi Wﬁ&h@ﬂﬁ@tﬂ ViBAitvhate, 4-

tris( d| chl or ophthal i'm dophenyl ) net hyl ,
(methymlémethgxy)bsmr@tw ahd &y (roathpittdaipielheymeathyl)benzoate.
4, 4" 4" -tris(ben2oyl oxypheny!) net hyl ,
3-(/ m dazol -1-ylnmethyl)bis(4 ', 4"-

Qigeiiapsyed eders et hyl
I-br s(4- net hoxyphenyl ) pyrenyl net hyl, 9-anthryl,
Ixamqb@ﬁeﬂfmscaﬂwmuﬂ estgre( lgcgﬂﬁi@ $-dighlerecd-ant hryl |

ety EPASHAS! SoMiat e 01 S AR fbnepperpetate

2,4- blspnﬂdimetﬁymr@pybwh@deacetate &Irﬂtyrbﬂldh)ehylacetate isobutyrate,
riisopropylsil dlnethyllsopropyIS|IyI

monosue@inAgs; élg% ix\yl -Phuterpattiolaat®l oyl sil yi

St e )

N,N,N’ <N QE%W&WIbe%HOfbdlamdafe- NJpryémdraamlt@rb@raté yl.
Esters n addition to ethers, e/ roxyl group may be
dlmethplpbpéehleatm@ylaaan@?,t%dmlmwyl enalest ers i ncl ude
formate, benzoylformate, acetate, chloroacetate,
di chl oroacetate, trichloroacetate, trifluoroacetate,
Sﬁtfbﬁ cet at e tri phenyl met hoxyacet at e,

eno ace -ch or opheno et at e
E pmpgsy S @CWQ Xr%ﬁ esuﬁ'onate(mesylate)

benzyl&l@f%?@,rﬁmg,%&é_evul i nate), 4, 4-

AMINO PROTECTING GROUPS

Protection for the amino group includes carbamates, amides, and special
~NH protective groups.

Examples of carbamates include methyl and ethyl carbamates, substituted
ethyl carbamates, assisted cleavage carbamates, photolytic cleavage

carbamates, urea-type derivatives, and miscellaneous carbamates.

Carbamates

27



10

15

20

25

30

(et hyl enedi t hi 0) pent anoat e, pi val oate, adanantoat e,
crotonate, 4- nethoxycrotonate, benzoate,

w@2phempsbenzoat e, 2,4, 6- trinethyl benzoat e( neBCT/08108)/036028

Car bonat es Exanpl es of carbonates include nethyl,

9-fl uorenyl nethyl, ethyl, 2 2,2- trichloroethyl,
-(trlnethyIS|IyI)eth I, ( hen | sul fon IZethyI, 2-

Exanyplesef predRylizoni sttq@ybama@@wmlyde myethyl anchpthyl, 9-

fluoreng Ll AREREK o RESEH i@ B bBRa by oremdmahyl, 2.7-

di- t-butgif-{@mz@ Il Otdiomaomwm e0-tdirattyapathickantniffsthyl adve 4-
di t hi ocar bonat e. - 26Assi sted C eavage Exarrpl es
methO)@’fPh@J@CQ’{ ed cl eavage include 2-i odobenzoat e,

4-azi dobutyrate, 4-nitro-4-nmethyl pentanoate,
o- (di br ononet hyl ) benzoate, 2- fornyl benzenesul fonate,
Bubstitutgd Bihyinet hoxy) et hyl car bonate, 4-

I thi b
eIy o RVGTIRY OIS U GRPS Belerdarlde d 2 2eihlpserioyl, 2

de:
mmethgﬁsg@ ﬁhﬁxélﬁye%le% M %1: %g%@)%@ggggg gﬁéﬁ%thﬂc h Y9Gimethyl-2-
haloeth”.yl 61 dii-dimhethyl- 2l,2(d1bromoethyl 1,1-dimethyl-2,2,2-trichloroethyl, 1-

methyl11 (e m%y&?&@ I,) t—ﬁi ﬁyhﬁéﬁéﬁ&lﬁ met%yletRyl & ~(2-and 4’-

pyndyl%%t@ir @dn(ehpﬁle(fmég cgag%)gfé)rhfdfoz gf +OURACP 4SS RRYEviny!,
allyl, 1(9@@&%&* bmmm%ndmmnqmnw &eqmmaweN hy:ﬂa’phyplpatlmnyl

M R

_ chlorot3ézyA, élzxddlahlbrduéﬁgwh&ﬁbﬂ@mmqy‘ﬁs&ﬁzw@aﬁtrﬁwmhﬁsarﬁ

ffonates include®sulfaté,
dlphenryhfnﬁﬁWésul f onat e(mesyl at e) ,

Assisted Cleavage

Examples of assisted cleavage include 2-methylthioeti1yl, 2-
methylsuifonylethyl, 2-(p-toluenesulfonyl)ethyl, [2-(1,3-dithianyl)imethyl, 4-
methyithiophenyl, 2,4-dimethylthiophenyl, 2-phosphonioethyl, 2-
triphenylphosphbnioisopropyl, 1,1-dimethyi-2-cyanoethyl, m-chioro-p-
acyloxybenzyl, p-(dihydroxyboryl)benzyl, 5-benzisoxazolylmethyl, and 2-
(trifluoromethyl)-6-chromonylmethyl.

Photolvtic Cleavage

Examples of photolytic cleavage include m-nitrophenyl, 3,5-
dimethoxybenzyl, o-nitrobenzyl, 3,4-dimethoxy-6-nitrobenzyl, and phenyl(o-
nitrophenyl)methyl.

Urea-Type Derivatives
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benzyl sul fonate, and tosylate. AM NO PROTECTI NG GROUPS
Protection for the am no group includes carbanates,
wa@piodesosand special - NH protective groups. BEXERpEm®e4/036028
of carbamates include nmethyl and ethyl carbamates,
substituted ethyl carbamates, assisted cl eavage

E3RPR S ur PR b i B SRERARLED ) SRmaRE
denvatR/éEWmﬁ-t@ﬁJéﬁeSUﬁéWémﬁi&aﬂidﬁﬂ a‘?@rr@%rﬁ%mm&w@@arbonyl

and et hy - fluorenyl met hyl
9 (2 sulfo)fluorenylnethyl

R/Ié EE-dlbrogoéflu?renylrrethyl 2,7- di-f-butyl-[9-(1
0- t et rahydr ot hi oxant hy] )] net hyl,

ERAANIES P rsibbarAGELs oStidibyhRILdY PainyPSgBhER Of

substituted ethyl carbamates incl
thiocarbamatet piayanoberayhydyclobutyly ¢yﬂtqh@<1yls |CIy9|IOQBh§MI,,

cycloprfp%?ral%w)é Eyl%ﬁgﬁl d.gg,ﬁ;%ﬁgg%lo%y'm eqﬁ%h% £thyl,

dlmethoikyl ?Wlnﬂ é’—gdll\bﬂﬁﬁ@tﬁ?l&wboxamldo)benzyl 1,1-dimethyl-3-
hyl - 2-trichl oroeth

(N,N- dmetﬁwlcajbp)garmc@@@pyy |1)bﬁm¢thylpropynyl di(2- pyndyl)methyl 2-
h d 4'-

furanvlayétﬁxﬁ 5 'SF'R?W %‘l*?%?ﬂg' SS%EFEH%%?@%&&%( do) et hyl

methoiyﬂﬂéh&llazo]}béﬁiy’fﬁﬂhyéthylbfyélmbutyﬁ|1Lmlethylcyo‘i@fé"xfypw ﬁieltWM -

ci nna ni'troci nnany qui nol

cyclopmnyya"ﬁw,m Rt 3,5y hey ) ez grmethy-1-(p-

phenyBzEhASAIEA Y ime M) LHARGREM). 1 RihOPPRER by By,

phenyl4pt(phbmylarzb)‘bemybemﬁltn t&)taylplheWI,rm-t hyl - and

yl . Assisted Cl eavage an‘pl es of assisted
(trlmetlawgmé@umgenad Q”‘?ré’ﬁa%“t"ﬂﬁ%éﬂrﬁn Ei(

nmet hyl sul f onyl et hyl , 2-(p- toluenesulfonyl)ethyl,
[2-(1, 3-dithianyl)]nethyl, 4-
Examples of amides include:

Amides

N-formyl, N-acetyl, N-chloroacetyl, N-trichloroacetyl, N-trifluoroacetyl, N-
phenylacetyl, N-3-phenylpropionyl, N-picolinoyl, N-3-pyridylcarboxamide, N-
benzoylphenylalany! derivative, N-benzoyl, N-p-phenylbenzoyl.

Assisted Cleavage

N-o-nitrophenylacetyl, N-o-nitrophenoxyacetyl, N-acetoacetyl, (N'-
dithiobenzyloxycarbonylamino)ace’ty!, N-3-(p-hydroxyphenyl)propionyl, N-3-(o-
nitrophenyl)propionyl, N-2-methyl-2-(o-nitrophenoxy)propionyl, N-2-methyl-2-(o-
phenylazophenoxy)propionyl, N-4-chiorobutyryl, N-3-methyl-3-nitrobutyryl, N-o-
nitrocinnamoyl, N-acetyimethionine derivative, N-o-nitrobenzoyl, N-o-

(benzoyloxymethyl)benzoyl, and 4,5-diphenyl-3-oxazolin-2-one.
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met hyl t hi ophenyl, 2, 4-di met hyl t hi ophenyl ,
2- phosphoni cet hyl , 2- tri phenyl phosphoni oi sopropyl,

WO 1e0diomeshyl - 2- cyanoet hyl , m chl or o- pacyl oxybeP@yU$2004/036028

p- (di hydr oxyboryl ) benzyl, 5-benzi soxazol yl net hyl, and
2- (trifluoronethyl)-6-chrononyl nethyl. Photol vtic

Cl eavage Exanpl es of photol ytic cl eavage include

m ni trophenyl, 3,5- di nethoxybenzyl, onitrobenzyl,

@!@,glmﬁg@wwgnwg robenzyl, and phenyl (onitrophenyl)
I ea- e rivatives 28Exanpl es of urea-type
wephmllmldg, Nr@thmcpwembi\hz Srdiphenylme)eayh s

ametr iRk, KEn s R bR 4R SR B R o

subsmgve@ml@améthm 15(3&1 trREE SN PPRNES SidiPistififed 1@{11/'

benzyl t hi ocar bamat e, p-C anobenzyl cyclobuty
dnbenzyb&Jeoﬁé;@zacygm&xgmﬂ—gme 1-spbsiifytacks Fydinitro-4-pyridonyl.
p- decyl oxybenzyl, diisopropyl nethyl, 2,2-
dinethoxycarbonylvinyl,
SPECIAL(NNHEHRETEY TWHYE GROURR) benzyl , , 1-di met hyl -
(N, N- di net hyl car boxam do) propyl, , 1-di net hyl propynyl,
di (2-pyridyl)methyl, 2- furanylnethyl, 2-iodoethyl,

I
EABRERNcroBERY S prol B0 B8 L%r%y PeRE
1- met hyl cycl ohexyl, -nmethyl-1- cyclopropylnethyl,
t yI-%Q(B,5-dlnethoxypheny|)ethy|,
zophenyl ) ethyl,
e L -
kﬁgﬁé;hyi NamteRypativdnyg Jp}atmy]ﬂf\_et&tﬁmm %%?éﬁ)oﬁﬁq W N
(1 lsopdtgpyltci-mntm ycb)gmamyrrgm-sqd)zwuat@mary ammonium salts, N-benzy|,

| N-di(4- meth%xglﬁhgﬁyglwet}ﬁ P-T’\Mé-dleexnazrr@ugeryﬂfN ?rrfg)r?gr?ylr'ng&ylﬂ%- 4-
_ methoxyphenyl)dlphenylmethyl, N-9-phenylfiuorenyl, N-2,7-dichioro-9- -

fluorenylmethylene, N-ferrocenyimethyl, and N-2-picolylamine N’-oxide.

imine Derivatives

N-1,1-dimethylthiomethylene, N-benzylidene, N-p-methoxybenzylidene, N-
diphenylmethylene, N-[(2-pyridyl)mesityllmethylene, and N-(N" ,N’-

dimethylaminomethylene).

PROTECTION FOR THE CARBOXYL GROUP

Esters

Examples of esters include formate, benzoylformate, acetate,
trichloroacetate, trifluoroacetate, methoxyacetate, phenoxyacetate, p-
chlorophenoxyacetate, benzoate.
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Am des N-fornmyl, N-acetyl, N-chloroacetyl,

N-trichloroacetyl, Ntrifluoroacetyl, Nphenylacetyl,
woR®spkeny | propi onyl, N-picolinoyl, PCT/US2004/036028

N-3- pyri dyl car boxam de, Nbenzoyl phenyl al anyl

derivative, N benzoyl, N p-phenyl benzoyl. Assisted

%_l;gg fo l’ﬂl, I &gnyl acetyl, N-o-nitrophenoxyacetyl,

cEXénrxpiIEmzﬁlélmsymﬁéb mhwmgtm;mwé 9-fluorenylmethyl
(tg Cydrox phen ) propi onyl, N-3-(onit r%p eny
methogswm HyimetRylghi ﬁwl tévemdfppyr@pﬁbﬁ@k@hy&r biramyl |

T e —

p—bronhbpinehaqdj mamhylpheNaaﬁ?ParﬂméthbkymmrfaeKmearb@@waometh I,
-ni.trobenzoyl, N-o- (benzoyloxynethyl)benzoyl, an

and szfghai'mmmeﬂrx oxazol i n-2-one. 29Cyclic |Inide
Derivatives N-phthalimde, N-dithiasuccinoyl,
N- 2, 3-di phenyl mal eoyl, N-2,5- dinethylpyrrolyl,, N1
2ASubstitiaed &teylBdteissi | yl azacycl opent ane adduct, 5-

bsti 3,5-triazacycl ohexan- 2- one,
%1 g[qst Q}‘d?eaubgltuted gtLyl esters include 2,2,2-trichloroethyl,

2-haloBltRfioGYaHTIgroaIn, - AERENSNEIRR ZreRfy@ng 1.5-gjtpiany-
2-metiROPHOMiYEp RO dryd)etyé 2- (- tcﬂ@@@eanfohlw Sthgl, ect I ve
i ncl and N- %/ Am nes N-neth
e

2-(2'- HW'QIYB?F“WI\@ kjcgpb?wlﬁﬁ@mhm)em -Asthyinephgnylethyl, t-butyl

cyolopPpy CEFIIIA M 3 Bengloyl 4-Gmetpisivy: g pyten-1-
cinnarayiaioemetylcianamyl, whesgl, ',‘os(mé‘th ATEtEapto)phenyl and benzyl.

N-di (4- met hoxyphenyl ) met hyl , 5- di benzosuberyl ,
N-triphenyl nethyl, N-(4- nethoxyphenyl)di phenyl net hyl,

@oﬁ?ﬁ%léél_’%{l E@Yérs N- 2, 7-di chl or o- 9-

N-ferrocenyl nethyl, and
I‘E%rppbelqﬂszmtmhmtéd! benzylesters include triphenylmethyl,

diphenylmethyl, bis(o-nitrophenyl)methyl, 9-anthrylmethyl, 2-(9,10-

dioxo)anthrylmethyl, 5-dibenzosuberyl, 1-pyrenylmethyl, 2-(trifluoromethyl)-6-
chromylmethyl, 2,4,6-trimethylbenzyl, p-bromobenzyl, o-nitrobenzyl, p-
nitrobenzyl, p-methoxybenzyl, 2,6-dimethoxybenzyi, 4- (methylsulflnyl)benzyl 4-
sulfobenzyl, piperonyl, 4-picolyl and p-P-benzyl.

Silyl Esters
Examples of silyl esters include trimethylsilyl, triethylsilyl,

t-butyldimethylsilyl, -propyldimethylsilyl, phenyldimethylsilyl and di-t-
butylmethylsilyl.

Activated Esters

Examples of activated esters include thiols.
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| mne Derivatives N1 ,1-dinethylthionethylene,
N- benzyl i dene, N- p-nethoxybenzyli dene,

wOkhoploeryyd net hyl ene, N-[(2-pyridyl)nmesityl] metgi/esmp4/036028
and N-(N , N - dinethylam nom bt hyl ene). PROTECTI ON
FOR THE CARBOXYL GROUP Esters Exanples of esters
i nclude formate, benzoyl formate, acetate,
trichloroacetate, trifluoroacetate, mnethoxyacetate,
WMisceligneetsaDerivadoteisor ophenoxyacet at e, benzoat e.

Subs |t$ge cgﬁgﬂ%ng RS?@H&@%&”N@%H%%OFUbStI&ﬁted
oxazol%é‘é/ l4- aﬂﬁﬂ By Q%%Ldmé@ti%Wﬂ&%EﬁBydmxolanes ortho

tetrah of ur anyl oxyet hoxymet h

5 estersthBnVK@bhpI&nd gar)taammqmbarwm) cmm;zlgakoxy met hyl ,
phenacyl, p-bronophenacyl, -nethyl phenacyl,
p- met hoxyphenacyl , carboxani donet hyl, and
NsRinREEIErglonet hyl . 2- Substituted Ethyl Esters

anpl es of 2-substituted ethyl esters include
Emmpplas distanted erigrs includs viethystanay-ard - odiukygstannyl.
2-(trinmethylsilyl)ethyl, 2-nethylthioethyl,
,3-dithianyl- 2-nmethyl, 2-(p
. -ni trophenyl sul fenyl ) et hyl ,

2- (p-tol uenesul fonyl)ethyl, 2-(2'-pyridyl)ethyl,
2- (di phenyl phosphi no) et hyl, 1-nethyl -1-phenyl et hyl,
t-butyl, cyclopentyl, cyclohexyl, allyl, 3-buten-1-yl,
4-(trimethylsilyl)-2-buten-1-yl, cinnanyl,
- met hyl ci nnanyl, phenyl, p-(nethyl nercapto)phenyl and
benzyl . Subst i t ut ed Benzyl Est ers Exanpl es of
substituted benzyl esters i ncl ude triphenyl nethyl,
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di phenyl met hyl , bi s(o-nitrophenyl ) net hyl,

9-ant hryl net hyl , 2-(9, 10di oxo) ant hryl net hyl
wG2eserzosuberyl , 1-pyrenyl met hyl PCT/US2004/036028

2-(trifluoromethyl)-6- chronyl nethyl,

2,4, 6- trinethylbenzyl, p- br onobenzyl, o-nitrobenzyl, p

] rg ,r,ﬂlg p- met hoxybenzyi, 2, 6-di met hoxybenzyl ,
C net hy%sul finyl)benzyl, 4- sulfobenzyl, piperonyl,
4 pi colyl and p-P-benzyl. Silyl Esters Exanples of

it RathoViaes fethpospbmkicEe sjaiese Sompoinds

\ | | | t ed
accordifitb Rty cdarke sitfietic HibthdddTas Welidls b | 121 ©
combigala rﬁiayhﬁmélownetbeds v &chepesE dmpugls G)tﬂemrm@eédwéew
synthejlc rq\@%' Vfrc'gmt%legg ggg)éﬁ]zq%ld e}?%gwdglmgs be]low_ and the lekgrswspies
of confpctikdd 1880 5Peksch 6f gmph ég‘”@é\l%éﬂféli% ggﬁgk’ﬁ' similar

group and pent aam nocoba t ( [ I
methogstfer & %@?rp@@@cbulﬁd $hatrarg Iwitkin mesmvenmom eThese methods are

oreeHS b el Pl MR g5 e

limiting @@ e¢ops ohtteoindemgprt.0 traditional organic synthetic
nmet hods as well a matrix or conbinatorial synthetic

net hods. Schemes A through G descri be suggest ed
ui del i ne

S it M SR SRR e A e
presemtkint/éni:cm trivy e effemgd thg\reircina sing badoiesmetiasé Bt %tected

‘?2 forufﬁ %ven %(gg_gound that are within t
intermp AR CORIPOUR s HeSHHPSR HLanY 6f heppeesmueiseloser havein. One
skilledRf E@té%r@ﬁﬂl%ﬂﬁ@ﬁéc%gﬁ&@%&tsdu% afy 8f e ploBeBSes for
preparation of the compounds in the present invention, it may be necessary
and/or desirable to protect sensitive or reactive groups on any of the molecules
concerned. This may be achieved by means of conventional protecting groups,
such as those described in “Protective Groups in Organic Synthesis”, John Wiley
& Sons, 1991. These protecting groups may be removed at a convenient stage

using methods known from the art.

Where the processes for the preparation of the compounds according to
the invention give rise to mixture of stereoisomers, these isomers may be
separated by conventional techniques such as preparative chromatography. The
compounds may be prepared in racemic form, or individual enantiomers may be
prepared either by enantiospecific synthesis or by resolution. The compounds
may, for example, be resolved into their components enantiomers by standard
techniques, such as the formation of diastereomeric pairs by salt formation. The

compounds may also be resolved by formation of diastereomeric esters or
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limting the scope of the invention. One skilled in
the art will recognize that synthesis of the conpounds

w@Rooshel9pr esent i nvention may be effected by peeTOS®0HEB6028

an internediate or protected internedi ate conmpounds
described in any of the schenes disclosed herein. One

o | ed h f hat d
amided foIGRecty G Ge R tarsbhi s ATER ool ok Ft s

auxmat}gsﬁ\hé r%{tﬁ/%gmthé EHrﬁFbuﬁHb mialy MSB@GB%E?&Q‘%IFQFH#EC

protect sensitive or reactive groups on

columrany of the nol ecul es concerned. This may be achi eved

by neans of conventional protecting groups, such as

t hose descri bed in "Protective Groups in Organic

S ntheS|s Joh ley & Sons, 991. These protecting

XaumBIemef thr d ?Wymh%'%eﬁmn@lﬁdeﬁw@lgg Mgrough
' t

3. O Y e o e o0 ERE R Blos O e
made amtﬂniiri\@m gimilar rouges.t whmobﬁaln@dorfomp@mr&jzj srenmsciul ihhesie

i sone be separated b nyen lonal t echnij ques
rescargh Ackes BRURRRGALIGE] AL EE SoRe nQXVSBEHRIS ay

be prepared in racemc forn1 or |nd|V|duaI enanti oners
- may be prepared either by enantiospecific synthesis or

GenerQVGﬁ%’déﬂon' The conmpounds may, for exanple, be
: into their conponents enantioners by standard
t echni ques, such as the formati on of diastereoneric

P asol ved by dSFHa; SHTBPSE A4REFBEHENT 4 0et ors or

33am ctﬁs fol l owed by chr onatpgraphirg separation and

r | of thetosbECRaikes)Buxi | idry. Al tler nat i vedlgOzH he
c ﬁﬂay—-be—r—eserl—vedatrs S ReHPEE—Cotorm.
Exa of the @asscribed syRghetd ut es i ncl ude

Exanples 1 through 38. Conpounds anal ogous to the
t ar géf® conpounds of these exanpl es Bn be

o Ry o Ry
EtO)S(O\@:'Rz _Redugtion Eto/u>( O@:Re
Rs' Re Rs Re
SO.CI SH
1-C 1-D
In accordance with Schéme 1, wherein R4, Ro, Rs and Rg are as described
above (except thlaf Rs and Rg do not form spiro Cg.¢ cycloalkyl or spiro 5- or 6-
membered heterocyclyl), phenol 1-A, a variety of which are commercially
available (such as 3-methylphenol, 2-ethylphenol, 2-propylphenol, 2,3-
dimethylphenol, 2-chlorophenol, 2,3-dichlorophenol, 2-bromophenol, and 2-
aminopheno!), is alkylated to form phenoxyacetié acid ethyl ester 1-B with a
suitable haloacetic acid ester such as bromoacetic acid ethyl ester or 2-bromo-2-
methylpropionic acid ethyl ester, in the presence of an appropriate base such as |
Cs,CO3, KoCOs, or NaH, in a suitable solvent such as CHsCN or THF.

Sulfonation of the phenoxyacetic acid ethyl ester 1-B with an appropriate
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made according to simlar routes. The discl osed

conpounds are useful in basic research and as
w@basoeosut i cal agents as described in the nexeCT/US2004/036028

section. Ceneral Cuidance Schene 1. Synthesis of

Internediate 1-D D EEOCCR R )Br CISOH Er tO base 'R

soronjofy “gigh A% 0 e Sl ol A

posmcatbm/prc(wrie:émhldrbalulfdﬁyﬂ)héndﬂyauﬁncfamimEWl estegyieCoal kyl
red_heterocycl yl phenol 1-A,

Transfgrméf 1°réf<gf5tb¢ %P@H@P@g%am Wamﬁﬂaloﬁ 1%@ acqusplishad
using &fiEtel gony RRlcinga it c@ Al of SRS RSP RERR mefiyfn such

as ethanbl ondjgixanel , and 2- ami nophenol), is alkylated to
form phenoxyacetic acid ethyl ester 1-B with a
sui tabl e haI oaceti c aci d ester such as bronpacetic

aci d et hyl ,qh@g,fg oA CImpdUH s @i oni ¢ aci d
et hyl ester, |n t esence of an appropriate base
éch as ~
N=—CO,Et
Cl -
oA toluene \( 1,2-dichlorobenzene, 160°C
R
R4 . N R
Reduction Eto/u><o 2
N._-COEt 1.0 Rs Rs
e OH SH
2-C N—S \[/\
o]
Re
S/\/ S/\r ﬁ Ra
S—N S—N

In Scheme 2, wherein Ry, Ra, Rs, R4, Rs and Rg are as described above
(except that Rs and Re do not form spiro Cs.6 cycloalkyl or spiro 5- or 6-
membered heterocyclyl), phenyl oxathiazolone 2-B is formed by reaction of
benzamide 2-A, many of which are commercially available (such as Rz = CF3, or
R, = OCF3, CF3, OCHjs, Cl, Br, or I, or Rz = R4 = Cl ), with chlorocarbonyléulfenyl
chloride in a suitable solvent such as toluene. Thermolysis of oxathiazolone 2-B
and trapping of the generated benzonitrile sulfide with ethyl cyanoformate in a
suitable high boiling point solvent such as chlorobenzene or 1,2-
dichlorobenzene, furnishes phenyl-[1,2,4]thiadiazole-5-carboxylic acid ethyl
esters 2-C. Thiadiazole ester 2-C is reduced to the corresponding alcohol 2-D

using a suitable reducing agent such as sodium borohydride, lithium aluminum
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CS2C 3, K2CO3B,or NaH, in a suitable solvent such as CH
CN or THF. Sulfonation of the phenoxyacetic acid ethyl
W@3a08/041058 Wit h an appropriate 34sul fonati ng aPE€nUS2004/036028
such as chl orosul fonic acid, occurs selectively at the
para position to provide 4- chlorosulfonylphenoxyacetlc

hydndtf it cﬁtda)wutﬁémarmanﬂwydﬁd@nﬁl@mgaémmoacna Bfhyl ester 2-E
- sul fonyl chl'oride 1-C'to benzenet

could fecolisineth sttwe stegsa( Isoayeraionof tae alsohg! a@m a rsesyiate

underighHRsd befiilins Y hIAThE e R OBV thiSTas il
amineQnEan’ ap%réprﬁéibww)nisuch a2 OH O, oF ebavEeRM oftha a%dﬁol 2-D
Reduction ' 1-DRSH 2-C NS 2-D R R Hydrolysis R

to a bporpide Ar shkee i thewpiasence K trlphenylnbosmmae RNgrearhen
tetrabgf?r%?cﬁé Bfgaﬁﬁ)ﬁvt%h!a%ﬁﬂaé (?5'% kyﬁé‘aﬂdof%eﬂgeﬂgﬁﬂolqlr pP Ip'ra(?ed

according to Scheme 1 above, with the mesylate, bromide, or chioride
intermediate using a suitable base such as Cs,CO3, KoCO3, or NaH, in an
appropriate solvent such as CHsCN, DMF or THF, under nitrogen. Alternatively,
synthesis of phenoxyacetic acid ethyl esters 2-E may be accomplished in one
step under standard Mitsunobu conditions. Preferred conditions include using a

triarylphosphine such as triphenylp'hosphine and an azodicarbonyl reagent such

* as diethyl azodicarboxylate, in a suitable solvent such as THF. Under standard
saponification conditions phenoxyacetic acid ethyl ester 2-E is converted to acid

2-F under nitrogen. The preferred hydrolysis conditions include using NaOH as a
base in an aqueous alcoholic solvent system such as water-methanol, or using

LiOH as a base in a water-THF milder system.

Scheme 3. Synthesis of Compound 2-F
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menber ed heterocyclyl), phenyl oxathiazolone 2-Bis

formed by reaction of benzam de 2-A, many of which are
waeommmsosal |y avail able (such as R = CF , or RPET/0LH04/036028

CF, OCH, d, Br, or , or R=R=C), wth

chl orocar bonyl sul fenyl chloride in a suitable sol vent
Bgich as tol uene. Thexnol ysis of Rpxat hi azol one 2-B and

appi ng of the un- Red h@@zoi'trpizl e sulfide V\mh

R4

yl cyanof or mat e a suitab i gh boili oi nt
SOTNEAtS Bras TAlsFomnzene ses e dighl o Qbenzgene,
ofur nilshes phenyT=TT, 2, 4] Thi adi azpl - 5- Lar poxyl i ¢ Aci d
ethyl" esters 2-C. Thiadi azole ester 2-C is reduced to
t he correspondi ng al cohol 2-D using a suitable
reduci ng agent such as sodi um borohydride, |ithium
al um num 35hydri de, or dii sobut ﬁ%éum' Tum hydri de.

BuOBfftao)sP 6 HPC(RefaCRit hy lHeess BloZ- 5 Popt ek bBe obt ai negr s
ntwo steps: (1) conver si on of Ry eR@oI 2-q\|to
mesyl ate” under standard conditions by e &?i\qﬁ , Rs
met hanesul fonyl chloride and triethyl %@ ne i s—aN
appropriate sol vent_such as CH Cl , or conversion of
_the al cohol -D_to ' bronide or chloride in the

Optiogeletethce gH B 3 'ﬁfosphi ne Bar bon tetrabronide

r. carbon t &raBh de, ( al ation of
HVOE%I izenet hi ol 1-D, par e 3%1 €ordi nfst o Schene 1

above, with the me&fl ate, Sbr-dhi de, or chloride ‘
i nternedi,ate using a suitable base such as Cs COa, K2C

ARerE el B e SR B B2 Aiedieds PoehoxuaiRinas S 2g may
be cafRAINEURLSHdWn AC8Eh&hBYS, Vi8R A Th, MBYRPER; and R; are as
acconpl i shed in one step under standard M t3sunobu

5 described@laver{sxcentdhat Reand dredia nelfermmapitedesaisyaigalkyl or spiro

| ¢ i c .1 phenyl i ne.and.an.
s-or G IULRERIBIASRHCDy Hnd RIS S RURSRY fbe @i e
chain #7adhteastepxyil thb synitesis. sCoinpbuad BBvYRaY belsthamed Tikwo
Under st anpdar sapo&: fication conditions phenoxyacetic

d
steps:dd) GOBYSHyIONeQitiBp aleqhql -l dprasyiateundse istrnsiard gepgitions by
emploglsﬁgﬁ]rﬁgﬁgﬁ&aﬁgggogﬁl%h%ﬁ@am tHethyiSrmin€ A Unt A phsfe #5ent

104 such as CHoCly, (2) selectively alkylation of 4-mercaptophenol 3-A with the

mesylate intermediate using a suitable base such as CspCOs, KoCOg, or NaH, in
an appropriate solvent such as CHzCN or THF, under nitrogen. AlternatiVely,
synthesis of compound 3-B may be accomplished in one step under standard
Mitsunobu conditions. Preferred conditions include using a triarylphosphine such
15 as triphenylphosphine, and an azodicarbonyl reagent such as diethyl
azodicarboxylate, in a suitable solvent such as THF. In the presence of an
appropriate base such as Cs,CO3 or NaH, the substituted acetic acid side chain
is installed by alkylation of the phenol group in 3-B using a suitable substituted
holoacetic acid such as 2-bromoisobutyric acid or holoacetic acid ester such as
20  tert-butyl 2-bromoisobutyrate to give 3-C. When the side chain in 3-C is an

37



10

15

20

base in an aqueous al coholic sol vent system such as
wat er - net hanol, or using LiOH as a base in a water-THF

worRdoden19syst em Schene 3. Synt hesis of ConmpounBCRUF2004/036028
362-D S -N R BuUO C(RR)CBr OC(RR )CBr or) base N 3-C
-N Optional step Hydrolysis - Alternatively, synthesis

* acstic &idlestér, thd Baddohad RAGROYIAASS Ictted Iy Foifgy De

rried out as shown in Schene 3,7 wherein 'R R37 R5 and
convenRoaeéd reactives ovelldewvabiovarts. ekercpranplat ter-bulyl &cetetenot

* derivati@ s B Eyierteoty SohEe &by Ryl Rbis SRR puch

as triﬂl@gbgcéii@soiahmi dh hpprdphiateesolsémsueh dd@chsRsMetiane.
. npound 3-B may be obtained in two steps: (1)
conversion of the alcohol 2-D to nesylate under

chi or i de st ePIrrpMRRR ST eHREEB P ERT ot o 2ol vent
such as CC , (2) gelectivelR;al kyl ati op of

léﬁrcqg@wgggnol 3-JA wig} hHOheAgp®y| at e i t ergredi ot

| Be@ase<such
appmeoH ate sol v such a¥ CH OGN or um
4_gjtrogen. Al ternativéely, synbassis of conpourl(_i% B may
- "be acconplished in ohé step under standard M'tSsunobu
conditions. Preferred conditions include using a
triaryl phqgphi ne such as triphenyl phosphi ne, ¢qd an

odi carb I reabnt s et hyl \ -
NBEOd! car DI o R,S Yeh, FpsBHethyl A o A,
O Pd(PPhg)s
, Br F S-Tips

4-E 4

In accordance with Scheme 4, wherein Ry and R; are as described above
in Formula (I),1-bromocyclopentaneCarboxyIic acid methyl ester 4-B is prepared
by bromination of cycldpentanecarboxylic acid 4-A with bromine in the presence
of a strong acid sucH as chlorosulfonic acid followed by methylation in refluxing
methanol. Alkylation of phenol 4-C with 1-bromocyclopentanecarboxylic acid
methyl ester 4-B by using a suitable base such as Cs;COj3 provides 1-
phenoxycycIopéntanecarboxylié acid methyl ester 4-D. Aromatic bromination of
4-D with N-bromosuccinimide in an appropriate solvent such as CH3CN occurs to
give bromide 4-E. Triisopropyléilanylsuﬁide 4-F is obtained by reaction of
bromide 4-E with triisopropylsilanethiol in the presence of a suitable base such

as NaH and a palladium catalyst such as tetrakis(triphenylphosphine)palladium.

Scheme 5. Synthesis of Compound 5-C
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azodi carboxyl ate, in a suitable solvent such as THF. n

the presence of an appropriate base such as Cs CO or
WONatd5/041989 subst i tuted acetic acid side chain i BCT/US2004/036028

install ed by al kylation of the phenol group in 3-B

using a suitable substituted hol oacetic acid such as

2- bromoi sobutyric acid or Rgol oacetic acid ter sBeh

: s tert-butyl 2-bronoigobu Yrate to gi VRied tlag
Ry de cha| n in Byk 0Bg, a Xetic acid ester
rbo acrd—g'r-ovp co he el sed by ng S-Tips

pnt\ onQI reactions welT kijpwh i nParts. For
2Qexama-l~e$ te/t-butyl acetaféd dé\v&tive 3-Cis Base
converted to acid 2-F by enploying a suitable strong
acid such as trifluoroacetic acid, in an proprlate
Tsuch as dichl oronet hane. Schiene Sy t hesi s

soI ve R
%Ilate4 H GaRi)sisl BIO” O—|4A 4
O sl
Me e l& /%/ i ps—SH-Ped( PP N§K©ER
F n &ccordgncgd wth Stheme 4, vvher n an as 8
5tﬁascr| bed ab&eNn Fornul a
(1), 1-bronocycl opent anecar boxyl i c aC|d net hyl ester

fr Sctiult ShEbEIEYy RE e B Rle e dpsihesiabove e
Formufar T@ﬂ@@h@fZ -B |§bbﬁV@‘tétttd3|bmnﬂbe&SAdﬂﬂltlm peagehosiof acid

owed by nethylation in_ yefl uxi %,
5 trlphenylphosphlne and carbon tetrabromlde Phenoxycyclopentanecarboxylic

acid methyl ester 5-B is obtained by reaction of the bromide 5-A with

triisopropylsilanylsulfide 4-F, prepared according to Scheme 4 above, using a
suitable base such as Cs,CO; or tetrabutylammonium fluoride, in an appropriate
solvent such as CHzCN, DMF or THF. Under standard saponification conditions

10 methyl ester 5-B is converted to carboxylic acid 5-C under nitrogen. The
preferred hydrolysis conditions include using NaOH as a base in an aqueous
alcoholic solvent system such as water-methanol, or using LIOH as a base in a
water-THF milder system.

15 Scheme 6. Synthesis of Compound 6-G
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met hanol . Al kyl ati on of phenol 4-C with

1- bronocycl opent anecar boxylic acid nethyl ester 4-B by

wagisg4@ssui t abl e base such as Cs C provi des 1PCT/US2004/036028

phenoxycycl opent anecar boxylic acid nmethyl ester 4-D.

Aromatic brom nation of 4-D with L/-bronosuccinim de

*in an appyopriate solvent such as CH CN gccurs to gi ve
o brepnide 4 E. ~Trp QprO@CyJDE@ Py ul fide 44
)\..o@t ai ned” bg” react on| of VOWB@KENVMé CO,Et
H,N" t rOEsopr opyT st 1 angttiNol i n +he—presence a_sui atTm/
s-Rase such as NaH agg a pal | adi um cat al yst sfi

tetraki s(tri phenyl phosphi ne) pal | adi um Schene 5
. Synt hesi s of Conpound 5- 38I\/|eqq2 D Base Hydrol ysis '

5-C mRSC e 5, wherein R 5 andR are as
Reductit®iscr i bg bove in For A a cohol 2-Dis
—Convegte 2 OH5- ARen Z@r‘ig e1r-1lae of

tri phenyb@o e an

Phenoxycycl opent anecar boxylic acid net hyI est er 5-Bis

obt ai ned by reaction of the bromde 5-A with

o triisapropylsilanylsulfide 4-F, prepared aggording to

Sahen®, 4 Fbove bloahl e ba;ﬂ;%{@ch as fs CO or R
1 § i u uoriﬁe-:—n» @ e sol vent ¢
4 Ry

‘ r~RgHF. Under st aﬁdarfd /\/
sapoa4Ff| cat | en-gondi tions nmethyl ester 5-B.4&s ' '__
converted to carboxylic acid 5-C under nitrogen. qlhe
preferred hydrolysis conditions include using NaCH as
i BeserdamcarwitinSeloerne &, adizveincR § ARy é’m RsyRs end sﬂgcﬁ”rem

descritfd abpveyu Famuiadheabibaslae 5 & Bines oaagien of oty
oxamate 6-A with chlorocarbonylsulfenyl chloride in a suitable solvent such as
toluene. Thermolysis of oxathiazolone 6-B and trapping of the generated nitrile
sulfide with benzonitrile 6-C in a suitable high boiling point solvent such as
chlorobenzene or 1,2-dichlorobenzene, furnishes phenyl-[1 ,2,4]thiadiazoie-3-
carboxylic acid ethyl ester 6-D. Thiadiazole carboxylic ester 6-D is reduced to
the corresponding alcohol 6-E using a suitable reducing agent such as sodium
borohydride, lithium aluminum-hydride, or diisobutylaluminium hydride.
Phenoxyacetic acid ethyl ester 6-F can be prepared in two steps: (1) conversion
of the alcohol 6-E to a bromide or chloride in the presence of triphenylphosphine
and carbon tetrabromide or carbon tetrachloride, (2) aIkyIation of benzenethiol 1-
D, prepared according to Scheme 1 above, with the bromide or chloride
intermediate using a suifable base such as Cs2COs, KoCOg, or NaH, in an
appropriate solvent such as CHsCN, DMF or THF, under nitrogen. Under
étandard saponification conditions phenoxyacetic acid ethyl ester 6-F is

converted to carboxylic acid 6-G. The preferred hydrolysis conditions include
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39R 0"0 COEt RCN6-CHOEt -NRG6-A6-B 6-D S
Reduction j| 1 EtO'" 1-D 6-E EtO e-F n accordance with
w®eivene989 wherein R, R, R3, R5 and R are as PEepUS100€036028
above in Formula (1), oxathiazolone 6-B is formed by

reaction of ethyl oxamate 6-A with

using EoR 85 & Brhen Hisans Jero Grohbal sidbb S 83y
methaﬁéIaPH'Fn Br 9§mbh909-l3@§ hajaed iMatwatbE T mildér #§stém.

benzonitrile 6-C in a suitable high boiling point
sol vent such as chlorobenzene or , 2-dichl or obenzene,
furni she hen carboxylic acid
et hyl esﬁ%ﬁ] %# %&Fiﬁé%fg (£§ﬁ$c ester 6-Dis
reduced to the cegkgspondithg alicohol m6rds using a
/A\’%%ihabﬁ u0|n@mﬁgﬁnr“&égk\ odlmﬂHbOLoh
o7 i tim umibvyelr i de, ?a um|1 Q
7aydri de. Rhe oxyacetlc aC|d7ethonester -F cam.be o\

prepared in two steps: (1) conversion of the al cohol
6-E to a bromde or chloride in the presence of
NaoEt t r'i phenyl phosphi n€=&%d carbon, tetrabromi de or carbon

. R
EtOH tehay%% e, (2%&kyl apionl ob._bgnzenet hioff* 1. D,
—pr epare rd| ng $0 Schen¥ ovk, with br oni de
or chloride iNteqediate u3| ng a s7i Oa/\l(e, such as
Cs O, K CO, or {ak S 2F
N—S
D39 Rg = Cl, Re=

D44 Rg=F, Ry= CF3
D34 Rz =Ry=Me

NeOH & fj\o/\( 7/@

S—N

In accordance with Scheme 7, wherein Rs and R4 are as described above
in Formula (1), reaction of 7-A and 7-B provides 7-C, which upon oxidation with
10 mCPBA gives 7-D. 7-D is hydrolyzed to give 7-E. Treating with compounds like
D39, D44 and D34 leads to 7-F and further hydrolysis gives compounds of 7-G.

15

41



10

15

appropriate solvent such as CH CN, DVF or THF, under

ni trogen. Under standard saponification conditions
wWob@soxiaretic acid ethyl ester 6-F is convertE@I/Um004/036028

carboxylic acid 6-G The preferred hydrolysis

condi tions include 40using NaOH as a base in an

—ﬂwus al cohol i c solvent system such as
EX nmet hanol - THF, or using LiOH as a base in a .
wat er - THF mi | der syst eBxarmplkene 7. Synthesis of
Conmpound 7-G Cs CO G oxane 160 C7-A7-B 7-D NaCEt Cs
] ‘ R=M D44 R=F R =CF
afeh Schere 7,
Formula (1),

. whi ch upon
oxi dation wt h NCPBA gi ves 7S-D—N7 Dis hydrolyzed to

give 7-E. Treating with conmpounds |ike D39, D44 and

{2- Metig;? %}5130 Sﬁg@uo?&%q @:pﬁé%gg(; Wﬂ@%ﬁ'a‘%{ Arphei sty BRenoxy}-acetic acid

Scheme A1
(@] O :
O CISO3zH Sn, HCI
107 O £107 O _ E107 O .
EtOH, Dioxane .
SO.CI SH
Ala A1lb, 93% Alc, 98%
.0
EtOJ\/O\é\
SO,Cl
A1b

(4-Chlorosulfonyl-2-methyl-phenoxy)-acetic acid ethyl ester

To a flask containing chlorosulfonic acid (15.0 mL, 226 mmol) at 4°C was
added ethyl (2-methylphenoxy)acetate A1a (10.0 g, 51.6 mmol) slowly. The
mixture was stirred at 4°C for 30 min and room-temperature for 2 h, and then
poured into ice water. The precipitated white solid was filtered, washed with
water, and dried under vacuum overnight to provide 14.0 g (93%) of A1b as a
white solid; "H NMR (300 MHz, CDCls) § 7.87-7.84 (m, 2 H), 6.80 (d, J= 9.5 Hz,
1 H), 4.76 (s, 2 H), 429 (q, J=7.1 Hz, 2 H), 2.37 (s, 3 H), 1.31 (t, J=7.1 Hz, 3
H): MS (ES) m/z: 315 (M+Na?).

Alc :
(4-Mercapto-2-methyl-phenoxy)-acetic acid ethyl ester
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Exanple 1 S N

{2-Methyl -4-[3-(4-trifluoromethyl-phenyl)-[1,2, 4]thiad
wo 2006l048591 et hyl sul f anyl ] - phenoxy}-aceti ¢ aci BCBUR®NE036028

Al A SOH Sn, HO EtO EtO Et O Et OH, Di oxane SO ClI Alb,

93% Alc 98% Et O SO Cl Alb

L8 SRR oMb (70 B E mABATRENOHAGRINE) Gkl 0

contfaining c orosu oni ¢’ acl
M HCI i dlom (mnhh.) fallowe@ byatOCaie s tlathder (9.80 g, 82.6 mmol)

portionyige o THEPBIUETAs relluaga for & chewRodoicHRGTate T8,
and filtEwV%gn%ab%& E&Fardidy, apRghd EEUe@@éJ a@/gr Wé‘soe)gf‘a%ted

he precipitated white sol [tere
5  with CMeGhedrheé combireerorganid pheised wenel evashaduwth vratem dged angd

concerighRaaBED § (%) Bra%5 gs K vifo! ol HERlet (a0 B3
7 9
ooyt HTE 4201441 D5 19 -
7.1 HzpH), 2124 (é,\/lﬂ\ld )1 2E(IOJAL .1 Hz, 3 H). .
(4- Mercapto-2 - met hyl - phegolzl(é{% Rﬁetl c acid ethyl ester

FsC /U\ . N=—CO,Et
NH, C17 87
\( 1,2-dichlorobenzene, 160°C

A2a toluene A2b, 39%

1. MsCl, EtgN, CHoCl,

FaC H,4, EtOH Foc =
NaBH,, Et O
N._CO,Et N 2. Cs,CO;
\©Y \\( 2 \©\( Y\OH CH3CN, Eto)l\/o
Alc SH

A2¢c, 92% N—S A2d, 97% N—S

100%

EtO \@\ CFs  NaOH, MeOH, Ha0 HO/U\/ \ﬁj\ CFa
s

AZe, 64% S—N
10
FsC '
O O
\©\W Y
N—-S8
A2b

5-(4-Trifluoromethyl-phenyl)-[1,3,4Joxathiazol-2-one

The reaction mixture of 4-trifluoromethylbenzamide A2a (2.57 g, 13.6
mmol), chlorocarbonylsulfenyl chioride (3.57 g, 27.2 mmol) in toluene (35 mL)
was heated at 60°C for 15 h and concentrated. CH,Cl, was added and the -
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42To a solution of A (4.70 g, 16.1 mmol) in EtOH (20

m ) was added 4.0 M HCl in dioxane (20 mM ) foll owed
wh00s00195€sh tin powder (9.80 g, 82.6 mmol) PCT/US2004/036028

portionwi se. The m xture was refluxed for 2 h, poured

into (100 m.), and filtered. The filtrate was .

mixtur§ P26 AEed. arb Wiffe SAIPAHS WeRYEE WIRPCEIELAMHAM M bider

e conbi ned organi ¢c phases were was Wi wat er,
high vatruw, tosgide 888 crgn (363 ek 4-tifyovemethytbanzaotdy Agh aklc as
recoveipd edifio(aterial Hhafifiite VagjconzonAied ansl dgiumy o5 (q,

sardoh i (35 Sswhitd 1z,
vomdgréphetEGAthychdobroif Hot § (0 o b actuig
crystals2 HtNMR(800AbiZ, GOGIS &8.C11d, Ne®.2 Het, 2N 7CT7 (thBH-= 8.3

}E&am 2. Cs CO9 CHCN A2c, 92% N S A2d, 97% S SH EtO
Hz, 2IRhoH, MeOH, H O HO 100% A2e, 64%-N -N F C

FaC
N.__CO,Et
O\f S

N—S
A2c
3-(4-Trifluoromethyl-phenyl)-[1,2,4]thiadiazole-5-carboxylic acid ethyl ester

A reaction mixture of A2b (448 mg, 1.81 mmol) and ethyl cyanoformate
(722 mg, 7.29 mmol) in 1,2-dichlorobenzene (7 mL) was heated at 160°C.for 20
h. After cooling down to room temperature, the reaction mixture was purified by .
column chromatography to give 505 mg (92%) of A2c as a yellow solid; '"H NMR
(300 MHz, CDCl3) 8 8.50 (d, J=8.1 Hz, 2 H), 7.76 (d, J=8.2 Hz, 2 H), 4.57 (q, J
= 7.1 Hz, 2 H), 1.49 {t, J= 7.1 Hz, 3 H); MS (ES) m/z: 303 (M+H").

FsC
| \©\|KN\w/\OH

N—S8S
: A2d
[3-(4-Trifluoromethyi-phenyl)-[1,2,4]thiadiazol-5-yl]-methanol

To a solution of A2¢ (200 mg, 0.662 mmol) in EtOH (10 mL) at room
temperature was added NaBH,4 (64 mg, 1.7 mmol). After stirring for 2 h, a few

drops of water were added to quench excess of hydride. EtOH was evaporated,

. and the residue was partitioned between CH2Cl> and water. The organic phase

was dried and concentrated to provide 167 mg (97%) of A2d as off-white
crystals; "H NMR (300 MHz, CDCl;) § 8.40 (d, J=8.1 Hz, 2 H), 7.74 (d, J= 8.2
Hz, 2 H), 5.20 (s, 2 H), 2.65 (brs, 1 H); MS (ES) m/z: 261 (M+H").
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A2b
5-(4-Trifluoronethyl -phenyl)-[1, 3, 4] oxat hi azol - 2- one
wab@snest i on m xture of 4-trifl uoronet hyl benzeen/tis2002636028
(2.57 g, 13.6 nmol), chlorocarbonyl sul fenyl chloride
(3.57 g, 27.2 nmol) in toluene (35 nL) was heated at
60 C for 15 h aa)d concentrated. CH CI was added and
the 43m xture bl gred. The white gp|id was washed
with CH2Cl 2 BERd i jumto give 922 g
(36% of 4tr|fluoro A2a as recovered
starting material. The fi tr at ellwas concentrated and
col um chromat ogr aphed (k& g& /hé\kane) to provide .31 g
y

((j ?fg (K%_etﬁ)AA-A%-%:-F gu%orpftiﬁyig l2§f¥}thl§%l§zl\c/)?5 &%?9%,%%;@
S A2c ’ phenoxy}- ac ic acid ethyl estér

- | - b
At bl ASLRBE i 0. BRfibHol, ivdiraribLlith i iy (el

0.51 mmbl? mdmmhylaemde €10hyrg, Gﬁmmﬁmlh’lilt@HéalaZBmm, WaQQtlrred at
room tempsabie fOT S ShS GUBKIHHA8 NEETER VI MARGhAS e o
aqueoﬁ%? hoRBGHALB &kéh‘l‘é&e&@ﬁthp@%bl th'ié’cSr‘?\’thIEH organic layers
orratoraﬁ fo give 5 (92% A2c as-a yel [ ow

were dsiedi and Blonmnt(éied twﬁzqwdthDH yngjoBt@Uneaylatp as g.yellew solid.
H, 7.76 (d, J =8.2 H 2 H 4.57 (q, =7.1 Hz 2 H

sogixture 3 e ertidmsyhte (Y71 1ig) altl E-miadtiBiretnl- S
phenokpatéti¢acid umyoé”@nehmcr(menmg .49 2 mthohiraGHON (b)) was
degasgeeé rgnaglr Rllgrfgg) alé@l?t?{%ttpﬁmonAf%r the acgdltlon of CSQCSG%Z{TPnlg),
0.656 mmol), the mixture was stirred overnight under N, concentrated, and
purified by column chromatography (EtOAc/hexane) to give 102 mg (64%, 3
steps) of A2e as a white solid; 'H NMR (300 MHz, CDCl) § 8.35 (d, J = 8.1 Hz, 2
H), 7.71 (d, J=8.2 Hz, 2 H), 7.30 (d, J= 1.7 Hz, 1 H), 7.23 (dd, J= 8.6, 2.2 Hz, 1
H), 6.62 (d, J=8.5 Hz, 1 H), 4.61 (s, 2 H), 4.41 (s, 2 H), 424 (q, J=7.1 Hz, 2 H),
225 (s, 3 H), 1.27 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 491 (M+Na*).

S—-N

{2-Methyl-4-[3-(4-trifluoromethyl-phenyl)-[1 ,2,4]thiadiazol-5-yImethylsulfanyll-phenoxy}-acetic acid

A mixture of A2e (77 mg, 0.16 mmol) and 2 M NaOH (0.30 mL, 0.60

mmol) in MeOH (4 mL) was stirred under Nz for 30 min and concentrated. EtOAc
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tenperature was added NaBH (64 ng, .7 mmol). After
stirring for 2 h, a few drops of water were added to
waee@soosxcess of hydride. Et OH was evapor at edPCHOS20041€36028
resi due was partitioned between CH Cb and water. The
organi ¢ phase was dried and concentrated to provide

and waﬁ;%ivxf%&%?ﬁgdd&gd %dlzﬂg&ur%fv(/a CIHFfi%d%ﬂ?&@dc;any?t%‘/ﬁdl 38%e

organn@pﬁa!s% giad(-bepa‘iat%@ldregnéit tg% ad)ueolas phasbves axtrdcted/Bith E3PAC.

mz: .

The copbinedypanic [l@ye(r g Were ﬂ”@g %WF"H?I@WP)Q'Y%@ M {$ %
t

of the té@j& %nﬁ]!)glﬁ%rﬂdrﬁpbﬂd‘)f é% af faﬁmwé soli® ;—ICNWFH B30 Mz,

re o
MeOH-85} BaBegytif guyd. 1 cHﬂ Qrm)jéf xased m[:;: 803 Hz, att)J 7.284md1 H), 7.26

11 BRI R R TR L 40 H 8 G s
) A RS Ol Sttt e s

were dried and concentrated to provide ng of the

mesyl ate as a yel | ow sEdaniple® m xture of the crude
nmesyl ate ( ny) and (4- mer capt o- 2- net hyl phenoxy) acetic

. acid ethyl estef@Alc ( ng, 0.491 rmol) in CHCN (4 nl)

was degassed % o%, about m n @FSthe addi tion

of (214 ny, the m s stirred
over ni ght under N , corCerTa »e* a d purified by

col utm chr omat ography (Et OAc/ Bex#he) to give 2 ny
(64% 3 steps) of A2e as a white solid; H NVWR (300

2-Methy-22 4}_§%ﬂ%r&n%h@gh%gl [132 ch%dézéﬂzs-ylr?etl'fihsu|f3nﬁrg—bhér{$xy}jarop|omc acid

8.6, 2.2 Hz, 1 H), 62(d J=85Hz,1H) 4.61 (s,
2 H), 4.41 (s, 2 H), 4.24 (q, J = 7.1 H, 2 H),
Scheme B

FsC 1. MsCl, EtzN, CHxCly
j/\OH 2. Cs,CO3 HO_QSH S/\(

A2d N—S CH4CN, B1, 83% L

B2, 27% &N

P————
: N
56% SN

S—N

'BuO,C(CHa) 2CBr fBuo/U>< \O\
NaH, THF s/\(
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2.25 (s, 3 H, .27 (t, J =7.1 H, 3 H; M (ES) mz:
491 (MtNa ). N

W@ 2006081959 - 4-[ 3-(4-trifluoronetriyl-phenyl) -[ 1Pp@r/u$1004/e36028
di azol - 5-yl met hyl sul f anyl ] - phenoxy}-acetic acid A
m xture of A2e (77 ng, 0.1 mmol) and 2 M NaOH (0. 30

m., 0.60 mol }_Idn MeOH (4 nmL) was %li:i3rred under N for
30 m n and conce ted. Et OAnd wat er were added,
and the m Xt ure % fN concentrated HG .

The organi ¢ phase was separaI ed and the aqueous phase
was extracted with Et OAc.S TR conbi ned organi c | ayers
were dried and concentrattdd to give 70 g (97% of the
t anga-lm-?l:mlmpmumﬂwl rBengi)eld2dthiadizeol- %twmemﬁlsu}mnxl]eohgmh d, H

'WNCI;/'R;SS@H’[IOQ of-Agd;ﬁQE m@,)3.§6 %’9”3;%% T'(QHJZQEAEO n?tg%t %"'%Wv rg
added rgve'ipgn%eﬁ%ﬁlle/l c]hlgngg 518 m(%si‘gamngncﬁgiﬁé tr;\;e&h m| fr/asg,
6.11 mn(rMI) Thalnuitudd deBAstiBred oo ERrgBire ahbw@ctzthﬁn

partitioneaAeRpen elst anc Gt (8059l b PLYAT YRY “Reiiasse

LORRA &t tC?AéZSl f&he) t
with brifls; B L GO%ﬁﬂat%wcgﬂgn]&h&yge Yaphet %H THE BZe) >

provide2850® mng K88%Lhf the megylate as a white solid.

A mixture of the mesylate (210 mg, 0.621 mmol) and 4-mercaptophenol
(113 mg, 0.897 mmol) in CHzCN (8 mL) was degassed under N for about 10
min. After the addition of CsoCOj3 (242 mg, 0.742 mmol), the mixture was stirred
at room temperature for 40 min, concentrated, and purified by column
chromatography (EtOAc/hexane) to give 228 mg (1 00%) of B1 as a white
crystalline solid; 'H NMR (300 MHz, CDCls) 8 8.35 (d, J=8.1 Hz, 2 H), 7.71 (d, J
= 8.3 Hz, 2 H), 7.36 (d, J= 8.7 Hz, 2 H), 6.78 (d, J= 8.7 Hz, 2 H), 4.97 (s, 1 H),
4.40 (s, 2 H); MS (ES) m/z: 369 (M+H").

O O

S——-—N

2-Methyl-2-{4-[3-(4-trifluoromethyi-phenyl)- [1 ,2,4]th|ad|azol -5-yimethylsulfanyl]-phenoxy}-
propionic acid tert-butyl ester

To a three-necked flask containing NaH (36 mg, 0.90 mmol; 60% in
mineral oil) was added a solutibn of B1 (220 mg, 0.598 mmol) in THF. To the
mixture at 40°C was added tert-butyl 2-bromoisobutyrate (287 mg, 1.29 mmol).
After heating at 70°C for 2 h, more tert-butyl 2-bromoisobutyrate (215 mg, 0.970
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4-13-(4-Trifluoronethyl-phenyl)-[1,2,4]thiadi azol - 5-yl
woreaohpswed f anyl ] - phenol T o a sol ution of A2d PGOBES1004/036028
3.06 mol) in CHC (30 mM ) at OC were added
met hanesul fonyl chloride (518 ng, 4.52 mmol) and
mmol) steéBMé@EhH &hé Bddtin®wal cbnfiAéd OVJM@HT' xh@rrmm was
rred roomtenperature for 1 h and then
quencnn@d with wa@m (@dtmb)a momaelehrafaddamcmonwogmph)ed The

([EOAGhARBNE e e et {27 vt Ebr %—EM@‘I%%@ e opci) 58.95 (@

J= sz(ﬁkoéqllh?*ﬁl”@? J—Os@fHX'@' l)8‘)5%4f(8 8%1—&*2@)?6’%1(&@%

ite s m xt u I'ate m“g/l

8.7 Hzp262)L, 419, 2aH) 1455@ &by, opB8 %9 H rMS Esam/zrrﬁmn)( +i*).

CHCN (8 mM ) was degassed under N for about m n.

After the additipn of (242 ngy, 0.742 mmol), the

m xture was stirjfed,at roomtenperatureCIf_.or 40 m n,

concentr at ed, Ha 8 d by colu F'ohrat ogr aphy

( Et QAc/ hexane) t 8 00 f BL as a white

crystalline solid; H S300 ) d 8.35 (d, J

=8.1Hz, 2 H, 7.71 (d, J = 83N, 2 H, 7.36 (d, J

=87 Hz,, 2 H, 6.78 (d, J =8.7 Hz, 2 H, 4.97 (s, 1
2-Meth¢§|)22r{44344)tri(|&rorﬁ’etﬂrﬁ-phdb@){1E§;]tmddm:zol-?»G,mnétmiédlfényl]@hmow}-mtpionic'acid

2-Methyl -2-{4-[3-(4-trifluoronethyi-phenyl)-[1,2, 4]thi
adi azol - 5-yl net hyl sul fanyl ] henox@ propionic acid
fihe mixiuyg oeBR2480 mg, 0.16 mmo in CH.Cl> (1.5 mL) and

trifluoroacetic acid (0.5 mL) was stirred at room temperature for 1.5 h,

| concentrated, and column chromatographed twice (EtOAc/hexane,

CHCl,/MeOH) to give 40 mg (56%) of the target compound, Compound 2, as a
light yellow solid; "H NMR (300 MHz, CDCls) 8 8.34 (d, J= 8.0 Hz, 2 H), 7.71 (d,
J=8.2 Hz, 2 H), 737(d J=28.8 Hz, 2 H), 6.87 (d, J=8.8 Hz, 2H) 4.45 (s, 2 H),
1.59 (s, 6 H); MS (ES) m/z: 453 (M-H").

Example 3

HOJX @w eg

S—N

2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5- ylmethylsulfanyl]
phenoxy}-propionic acid

48



To a three-necked flask containing NaH (36 ng, 0.90
mol ; 60%in mneral oil) was added a solution of Bl
W@ 268/0a959 0. 598 nmol ) in THF. To the m xture aPCHUOR00HE36028
added te/f-butyl 2-bronoi sobutyrate (287 ng, .29
mol ). After heating at 7O C for 2 h, nore terf-butyl
2-bronoi sobutyrate (215 MRem 5@70 47mm|) was added
and the heating was continued overnight. The m xture
was quenched with water (0.1 m ), concentrated, and
chromat ogr aphed (Et OAc/ hexane) to give 81 g (27% ,of
B2, H NMR (300, 835(d : ’
FsC 7 71 (d, J 'W%C'z F%C'gn d
6.8 d J §2CZ)3
W‘? : s/\( '
AZZ- Nl 2- {4 [3 (itrm hnet hy! - piveosd:) - [ 152, 4 t hi
adi azol - 5-yl met hyl sul fanyl [~ p oXxy}-propionic acid
The m xture of B2 (80 ng, 0.16 mml) in CHC (1.5
m _) and trlfduoroacetlc acid (0.5 nL) was stirred at

, roomterrperat re fo concentraér_ed and col um
HOLC(Gitelati ogr (Et oAc/ he GHC /MeOH) to

Mg 40 ng (5 % ound Compound 2,
Naas a light yehdow s mSLEn‘%e (300 MHz, CDCl ) d 8.34
J

(d, = 8.0 Hz, 2H) 7718'(_d'NJ:82HZ 2 H, 7.37
(d, J =8.8 Hz, 2 , 6.87 (d, J =8.8 Hz, 2 H), 4.45
(s, 2 H, .59 (s, H) M5 (ES) mlz: 453 (MH).
Exanple 3 N ‘

2-Methyl -2-{2-pgt hyl -4-[3-(4-tri oFpnet hyl - phenyl ) - [
1, 2, 4] thi adi-azol - met hyl sul f :

phenoxy} - pr opi oni
Cs C ‘

C1
2-Methyl-4-[3-(4-trifluoromethyl-phenyl)-[1‘,2,4]thiadiazol-5-ylmethylsulfanyl]—phenol

Replacing 4-mercaptophenol with 4-mercapto-2-methylphenol and
following the same procedure as in the preparation of B1 gave C1 (95%, white
crystalline solid); "H NMR (300 MHz, CDCls) 8 8.35 (d, J=8.0 Hz, 2 H), 7.71 (d, J
=8.2 Hz, 2 H), 7.26 (s, 1 H), 7.20 (dd, J = 8.0, 2.1 Hz, 1 H), 6.71 (d, J=8.2Hz 1
H), 4.83 (s, 1 H),4.40 (s, 2 H), 2.21 (s, 3 H); MS (ES) m/z: 383 (M+H").

O
CF
‘ S/YN )
S—N

2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethyl-phenyl)-[1 ,2,4]thiadiazol-5-ylmethylsulfanyl}-
phenoxy}-propionic acid
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CH CN, A2d SH C1, 95% N HO C(CHg) CBr NaH, THF 21/c N
SN Cl

WQ@20080kmpE9 4-[ 3- (4-trifluoronet hyl - phenyl)-[ 1, 2pai/ukioadi36028

azol - 5-yl net hyl sul f anyl ] - phenol Repl aci ng
4- mer capt ophenol wi th 4-nercapto-2- net hyl phenol and

QY BECS KinSol i, THIF {(henlor
g?%aveu Cl (95@%@"‘1‘:{ gp?rjysn?oa?l i ne go |I§W@§I}|é§|§/éR@'N?ﬁ(

mg, O. ﬁ@iznrr@rb@O% ig ralngfal ed) and thegmixtwe, was hgateﬂ F6Q°eq, fon 30

min, oo g o 598 ohfnody WL vidh pitip daisr22%; 550
BromofscButyfic adicH{34 ragza 205mmdl)Was MiddShdtha mikRRe (e )

5 heatedza’l\mqﬂ%lmz tempesatye for -1 g-gaiditied with dr N e h andpdileitgd with

ST MR R

conce&ré&dﬂmbl)cdlmnﬁ% rérhatdgrapivés(Ei0derhddealie) 28 istiateOl Oﬁ%g,
0% in mneral oil) and the m xture . was heated

(21%) of t@é tergedconopernd, Qmmgw%. 8 aryedowepilit HoNMEh E3fMHz,

oo} § 5839 FEk B2 SRR Gt haPeoaR YR At
10  (dd, Jat8 ahe 4HEET U—QHBG‘ZZG(U&JU& 86er1 1hH) aE4QI(§ IZEEH)VQQD (ﬂs 3\|H)
and diluted with CI—12 r_ganlc
1.61 (%&)HB&M&JI(E%@%&G& (Mr-hb i r’l‘é‘a| cﬁql‘é‘?} or Ca4 19F3N203320 30

H.O: C, 53.22; H, 4.17; N, 5.91. Found: C, 53.36; H, 3.88; N, 5.62.

Example 4

HO& \©\ OCF3

S—N

2-Methyl-2-{2-methyl-4-[3-(4-trifluocromethoxy-phenyl)-[1,2,4]thiadiazol-5-yimethylsulfanyl]-
c phenoxy}-propionic acid

Scheme D1

Cs,COg, dioxane

D1a, 68%

_SnCly, HCI
EtO
T Emon
S0,CI

15 D1b, 47% Dic, 100%
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concentrated, and col utm chromat ogr aphed
(Et QAc/ hexane) to isolate 10 ng (21% of the target

wa@orsoursdy Conpound 3, as a yellow oil; H NVR PGDOSNbIF(036028

cDCl ) d 8.35(d, J =80Hz, 2 H, 7.71 (d, J =8.2
Hz, 2°H, 7.28 (m 1 H), 7.18 (dd, J = 8.4, 2.4 Hz, 1
, 6.72 (d, J = 8.5 Hz,01 H), #.43 (s, 2 H, 2.20 (s,
3 H, 1.61 (s, 6 H; M IES mr 469 (MrH ). Anal.
Cal cd. FOr HFNSO@@ .22: H 4.17: N, 5.91

. Found: C, 53.36; H, 3 N, 762. Exanmple 4 OCF N
2- Met hyl - 2-{2- net hyl - £4 trifluoronethoxy-phenyl)-
[1, 2, 4] thiadi I

phenoxy} pr%phlﬁéo g%a{éél 'O%Ha%@%ﬁy S&r:( Me) Br EtO

%%)rﬁx@&egﬁzrb@nwaﬂﬁetm?ro;%ﬁfcm eth@l eéteh':t(@zﬁtrﬁ]:l &0

c D 100% 50Dla 2- Met hTZO o-tolyl oxyﬁzro ionic acid
mino) areh2-TeeHwpErel 1 26y 2ol Hiexataki B9 Ml gpas Added

(8x2 o

CoCOR 3 F0 BREABIT, Bug/ hymyniarad TR A8 1007G doy 4 hoyrs
and all%\%diﬂﬁ %‘éol down to room temperature, the solvent was evaporated
under reduced pressure. The residue was dissolved in Et;O, washed with 1 N
NaOH, dried, and concentrated to give 9.69 g (68%) of D1a; 'H NMR (300 MHz,
CDCl3) §7.13(d, J=7.3 Hz, 1 H), 7.03 (t, J=7.6 Hz, 1 H), 6.87 (t, J=7.3 Hz, 1
H), 6.66 (d, J=8.2Hz, 1 H),4.24 (9, J=7.1Hz, 2 H), 2.23 (s, 3 H), 1.59 (s, 6 H),

1.25 (t, J= 7.1 Hz).
e
SOLCI

D1b
2-(4-Chlorosulfonyl-2-methyl-phenoxy)-2-methyl-propionic acid ethyl ester

To a flask containing D1a (11.3 g, 0.0510 mol) at 0°C was slowly added
CISO3H (15.2 mL, 0.229 mol). The temperature was allowed to warm to room
temperature and the solution was stirred for 1 hour. Upon stirring, the reaction
mixture was poured into ice. The solid was filtered, washed with water, and
vacuum dried to give 7.7 g (47%) of D1b; '"H NMR (300 MHz, CDCls) § 7.82 (d, J
=2.5Hz, 1 H), 7.75 (dd, J= 8.9, 2.5 Hz, 1 H), 6.67 (d, J=28.8 Hz, 1 H), 4.23 (q, J
=7.1 Hz, 2 H), 2.31 (s, 3 H), 1.70 (s, 6 H), 1.22 (t, J= 7.1 Hz); MS (ES) m/z: 343
(M+Na*). |

O

Eto)j><o

Dic
2-(4-Mercapto-2-methyl-phenoxy)-2-methyl-propionic acid ethyl ester

SH
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Cs CO(31 .3 g, 96.0 nmol ). After the m xture was
refluxed at 100 C for 4 hours and allowed to cool down
WO 005001954 enper at ure, the sol vent was evapor at BCT/uszbes/036028
reduced pressure. The residue was dissolved in washed
with 1 N NaOH, dried, and concentrated to give 9.69 g

- 19 befjuoisint (85 678250 FEOH (7.4 it ) Wercaddeld
HCl in H?c;xalné'lbtl: 061,668 (L., 3 mndlpandfin poW)d;er .20 ¢, G1 D) 1

2.2
The mrxtqrq_wps refg@ea fosbizwoul_g poureé) ln(to ice, aH?j ex’tractec} wrtﬁ CHoCl,

(50 mr_%&ag qgrer@,rlcggy @e c{fa(tb %newoea?cv@@tl\la/g*s@r qmérn

contai ni ng Dla
5 frltratroﬁ € filtzite wats cfbn@emhate@l towdive 3&&7@1 (-C SayaH of ]ZBICZ IrhNMR

(300 Ve P ad e, DR GRS AEHE 1, 656
d,J= I?':Dh!er ey, Aﬁbééé,l 797 ISF-EF qul‘)c's'soln s’\/\‘g;‘{ﬂ gem\ﬁ 30|qrrfeg7

nto T'ce. t'éred,
6H) 1aﬂﬂ(uabuflm Hej; eMISt(ESQJm/e 2557(M+H2l)7% of D; H NWR (300
MHz, CDCl ) d 7.82 (d, J = 2.5 Hz,1H),775(dd J =
8.9, 25 H, 1 H), 6.67 (d, J =88 Hz, 1 H, 4.23 (q,
1 H, 2 H, 2.31 (s, 3 H), .70(3 6 H, .22(t,
1 Hz); M5 (ES) m zScRetde DBNa ). Die
Mer capt o- 2- net hyl - phenoxy) - 2- net hyl - pr opi oni ¢
cid ethyl ester 51To a solution of Dlb (2.00 g, 6.25

FaCO l) in EtCOH .Sqm_fs ddedHCl in dloxane (4.0
: _A. & and ti gto
\@S‘KN he—mxtture—was refl 3 hours poured
‘ P?r o

ce, &nb=exGR:Bct ed Rt §* °C|-N€rS(50 mM_ x 3). The
organic | ayers were combined and dried over After

F4CO FsCO o\é\
PPhg, CBr4 4
, D1c

7
7

QJI\J‘—IL-
L

4-
d

D2c, 70% N_ D2d, 81% Mg Cs,C03, CHsCN, DMF
MeOH, THF
78% 95%
Dze’ ° #26396617#
10
FoCO
N. _CO,Et
\©\W N
N—S

D2b

3-(4-Trifluoromethoxy-phenyl)-[1,2,4]thiadiazole-5-carboxylic acid ethyl ester
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filtration, the filtrate was concentrated to give 3. 37

g (~ 100% of Dlc; H NWR (300 MHz, CDCl ) d 7.12 (d, J
wWE2@50419829 1 H), 7.00 (dd, J = 8.4, 2.4 Hz, 1 POT/US2086036028

(d, J =8.4Hz, 1 H, 423 (q, J=7.1Hz, 2H, 3.31

(s, 1 H, 2.18 (s, 3 H, 1.57 (s, 6 H, .25 (t, J =

OH
f-"oiloWil)lg tH@sérﬁ@ér&‘eﬁur@%@ 8"g E/f(‘)ié"p}cgaib‘@ ppéﬁlg%é% DS?C

(white é'end&o'fm)l,, rsmmaz(am Wbz, QRCIEND 8- razjﬁ TaBHde, &= 8.9,

0.8 HZE%,J@% JHE PRS: o 1574 3%t 0727128394647 FoO N X O

3-(4-Trifluoromet hoxy-phenyl)-[1,2, 4] thiadiazol e-5-car,

boxylic acid ethy,cester 52Fol | owi ng the sane
procedure as in the p ratlon of A2c gave D2b (white
solid, 97%; HNI\/R(3 d842(m 2 H,

7.33 (dd, J = 4 56 (q, J = 7.1 Hz,
2 H, .49 (t, J = 7 1 Hz

[ 3-(4- Trlfluororrethoxy-p % [ ]thladlazol 5-yl]
_ et harfd{4-Trifluoromethoxy-phenyl)-{1, b4 thnadnazo\ 5-yl]-methanol

5  Following the same procedure as in the preparation of A2d gave D2¢
(white solid, 70%); "H NMR (300 MHz, CDCls) & 8.32 (m, 2 H), 7.31 (d, J= 8.1
Hz, 2 H), 5.17 (d, J=5.8 Hz, 2 H), 1.26 (t, J= 7.1 Hz, 1 H); MS (ES) m/z: 277

(M+H").
F300
\@/ Y\Br
N—-S8
D2d
5-Bromomethyl-3-(4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazole
10 To a solution of D2¢ (679 mg, 2.46 mmol) in CHxCl> (10 mL) were added

" carbon tetrabromide (896 mg, 2.70 mmol) and triphenylphosphine (707 mg, 2.70
mmol). The mixture was stirred at 0°C for 1 h and room temperature for 1 h,
concentrated, and purified by column chromatography to give 678 mg (81%) of
D2d as a white solid; '"H NMR (300 MHz, CDCls) & 8.32 (m, 2 H), 7.31 (dd, J =

15 8.9,0.8 Hz, 2 H), 4.82 (s, 2 H); MS (ES) m/z: 339 (M+H").

0
BO/%><?\[5:1\ OCF,
N
S/Y].

D2e
2-Methyl-2- {2 methyl-4-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-yimethylsulfanyl}-
phenoxy}-propionic acid ethyl ester
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15

20

Fol  owi ng the sanme procedure as in the preparation of
A2d gave D2c (white solid, 70%; H NVR (300 WMHz, CDC

WO 2e58489 (m 2 H), 7.31 (d, J = 8.1 Hz, H), 5rAUSTHN4/036028
=5.8H, 2 H 1.26 (t, J =7.1Hz, 1 H:; M (ES) nlz:
277 (MtH ). F CO. - D2d

FBa onixtere lyf D23 (78-rhg i 0. Eaanmmatqu-(@hmyhptda ni’etﬁillt hi
acliazole To a solutjon of D2c

pheo- @XMy -prop/onle S ke aek B4 (42 e Tiedl] BuGHEN
7
(1.5 mix) SRR QPO Y R OORL PO i o B il AREF )

St,mngt@nmmtempefamm reffoh 15 cninctvet madtere, was domeeritfated. e
col u chro e 678 ng, (81% 6 of D2d as a
residuGTAL LGP VT SRR (Gestrenkils water gmbbgte sird,

concer{téslsci(n%ﬂd cbélg‘m? I\/ﬁwrﬁat%g%p&t@oq K?B%g“é $78%) Bt D2¥51

NMR (ZOUSMZ'LZL ED%I &GIZTWd |4==t 820}42 tZi ]lc-lf) J T.llﬁded!tMe)ng pheryt,)t
t t

H), 7. 2R | %@Lﬁ%égr]c 8% T, THheO B8 Gad =B.§ it bt P

<s ZHSZ%MWZO- Z, ST 1B0E 3 1. 1,58 (5, 8 1), 120 (4, J = 7.1 H,

3 H); MSi (EStrhiz: 548t(bkH)Lc AGSR Gajed GzcﬁﬂCﬁh‘béBsN2@4Sh CN6Z.905H,

452, w%ﬁ%%@é%a@%’%? Qomorperature Tor m . the

m xture was.concentrated. The

’ O&O@S/YN pocFa

S—N

2- Methyl -2-{2-methyl-4-[3-(4-trifluoromethoxy- phenyl) [1,2,41thiadiazol-5-yImethylsulfanyi]-
phenoxy}-propionic acid

A solution of D2e (80 mg, 0.16 mmol) in MeOH (1.0 mL) and THF (1.0 mL)
was treated with 2 N NaOH (1.0 mL, 2.0 mmol) for 4 h and concentrated. The
residue was diluted with EtOAc and water, and acidified with concentrated HCI.
The organic layer was separated and the aqueous layer was extracted with
EtOAc. The combined organic phases were washed with brine, dried,
concentrated, and column chromatographed to provide 71 mg (95%) of -
Compound 4, 'H NMR (400 MHz, CDCls) & 8.27 (d, J = 8.8 Hz, 2 H), 7.30-7.23
(m, 8H),7.17 (d, J=8.4 Hz, 1 H), 6.72 (d, J= 8.4 Hz, 1 H), 4.42 (s, 2 H), 2.20 (s,
3 H), 1.60 (s, 6 H); MS (ES) m/z: 507 (M+Na*). Anal. Calcd. For |
Co1H19F3N204S2: C, 52.06; H, 3.95; N, 5.78. Found: C, 52.38; H, 3.74; N, 5.52,

Example 5
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resi due was diluted with Et OAc, washed with water and
brine, dried, concentrated, and col unm chromat ogr aphed
W 00gioves® ng (78% of D2e; NVR (300 MHz, CDClPQT/USBIORT36028
(d, J =8.9 H, 2 H, 7.29 (dd, J =8.9, 0.9 Hz, 1 H),
7.26 (m 2 H, 7.13 (dd, J = 8.5, 2.4 Hz, 1 H), 6.56

(d,J:8.5Hz,1I-H~LX3 O(s 2H),420(q J =71
Hz, 2 H), 2.18 (s, (s, , .20 (t, J =17.1
Hz, 3 H: M5 (ES) mz W‘% Anal Cal cd. For C
HFNOS: C 53.90; H 4462:{N, 5. 47. Found: C
54.25: H 4.37: N, 5. 40.

2- Met

hyl 2-{2-mg pidddsor onet hoxy- phenyl ) -
[1,2, 4] thi adi azofp%‘*‘y‘f‘ gyﬂléfhfanyl
phenoxyj -propionic acid A sol ution of D2e (80 ng, O0.16
mol) in MOH ( .0 n.) and THF ( .0 nL) was treated

with 2 NNaOH-( .0 nL, 2.0 mmol) for 4 h and
concentrated. The resi due. di | ut d W Et CAc and
Rallemma:ihe SHNG PP R 1t D1 RIPRATRR P25 yaus D17
paL e e
NmiR (7 AEHE BT S BRI R B E T, TR RRrt e 0 P CR R o

5 (s, 3H) shed with brine, dr| ed, concentrated, and col um
chr omat ogr aphed to provi de 71 mg (95% of Conpound 4,
H NVR (400 MHz, )d827(d,J:8.8|—|z‘,2H),
7.30-7.23 (m 3%38 (d, J =8.4 H, 1 H, 6.72
(d, J =8.4 Hz, 1 H 42 NS, Ch.Eb , 220(s 3 H,
.60 (s, 6 H; M (ES) M z] 507 (MeNa ). Anal . Cal cd.
For CHF NOS: C 52. OBI—“FS 3.95; N, 5.78. Found'
C 52.38;, H 3.74;, N 5. .92 Exanple 5 54HoC
5- p- Tol yl&;[rlolﬁ [ﬂ,?,émmzalztﬂ-cazﬂ%ﬁ'é apigethy\@siey t he sane
procedure as in the preparation of A2b gave D; H

Following the same procedure as in the preparation of A2c gave D2; H |
NMR (400 MHz, CDCIQ) 58.25 (d, J=8.2 Hz, 2 H), 7.30 (d, J= 8.0 Hz, 2 H), 4.55
(q, J=7.1Hz, 2H),2.42(s,3H), 149 (t, J=7.1 Hz, 3 H).

HC
\©\W NY\OH

N—=S
D3

10 (3-p-Tolyi-[1,2,4]thiadiazol-5-yl)-methanol

Following the same procedure as in the preparation of A2d gave D3; H
NMR (300 MHz, CDCls) 8 8.16 (d, J=8.2 Hz, 2 H), 7.28 (d, J=8.0Hz, 2 H), 5.16
(s, 2 H), 2.69 (brs, 1 H), 2.41 (s, 3 H); MS (ES) m/z: 207 (M+H").
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10

15

NVR (300 MHz, CDCl ) d 7.86 (d, J =8.0 Hz, 2 H), 7.29
(d, J =8.0 Hz, 2 H, 2.43 (s, 3 H. HoC

wW@2qs50a19y9 - [ 1, ]
ester Foll ow

2

n he sane procedure as in the
preparation of

8.

7.

gt
A2c gave D2; NMR (400 MHz, CDCl ) d

8.25 (d, J = 8.2 W& 7.30 (d, J =8.0 Hz, 2 H),
4.55 (g, J = 7.1 Hz, %42 (s, 3 H, 1.49 (t, J =
7.1 Hz, 3 H Br

(3-p-Tol yl - [i 2, 4] t hi adi azp '85 yl ) - met hanol Fol | ow ng
t he sane procedure as |n[5? e preparati on of A2d gave

0. 728 (o eagngiEony Saifednn’ 5 K" 00"

(brs 1 H. 241 (s, 3 H. N5 (ES iz, 207 (MrH ) |
%ﬂo@n@tk@- ﬁrﬁ&W@ééﬁd re %snn tied Weﬂaiatibrﬂd)ft bPadese C[M?, H

t he sane proce ure as in th e preparati on

NMR (690 MUZaCDEI 1 SR (a0 BTz, S, 281 (& e & Hiiz) S 482

(s, 2 Hg?%@?é@h?%&%ﬂﬁ% 5%7* %M+H)4 Etz o(? N2 ki

2- Methyl -2-[2-net hyl -4-(3-p-tolyl-[1,2,4]thiadi azol -
yl met hyl sul fa I) ph noxy] - propionic acid ethyl ester

Fol | ow ng the Qcedure as | 6Hpr epar ati on of
D2egave l\/HzCDCI d812(d J =8.2
Hz, 2 H), 727724 f J =18.5 2.3
Hz, 1 H, 6.56 (d, J 8% 440(s 2 H,

4.19 (q, J = 7.1 Hz,

2-Methyl-2-[2-methyl-4-(3-p-tolyl-[1,2 4]th|ad|azo| -5-yimethyisulfanyl)- phenoxy]
propionic acid ethyl ester

Following the same procedure as in the preparation of D2e gave D5; H
NMR (300‘ MHz, CDCl3) 8 8.12 (d, J= 8.2 Hz, 2 H), 7.27-7.24 (m, 3 H), 7.14 (dd,
J= 8.5,'2.3 Hz, 1 H); 6.56 (d, J = 8.5 Hz, 1 H), 4.40 (s, 2 H), 4.19 (q, J=7.1 Hz,
2 H), 2.40 (s, 3 H), 2.18 (s, 3 H), 1.58 (s, 6 H), 1.19 (t, J=7.1 Hz, 3 H); MS (ES)

m/z: 443 (M+H").
HO& \©\ CH3
S_..

N
2-Methyl-2-[2-methyl-4-(3-p-tolyl-[1 ,2,4]thiadiazol-5-ylmethylisulfanyl)-phenoxy]-propionic acid
Following the same procedure as in the preparation of Compound 4 gave
Compound 5; *H NMR (300 MHz, CDCl) 8 8.1 (d, J= 8.2 Hz, 2 H), 7.28-7.24

(m, 3 H), 7.17 (dd, J= 8.4, 2.2 Hz, 1 H), 6.71 (d, J=8.5 Hz, 1 H), 442 (s, 2 H),
2.40 (s, 3 H), 2.05 (s, 3 H), 1.59 (s, 6 H); MS (ES) m/z: 415 (M+H").
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2 H, 2.40 (s, 3 H, 2.18 (s, 3 H, 1.58 (s, 6 H),

1.19 (t, J =7.1 Hz, 3 H; M5 (ES) nmz: 443 (MtH ). -
WQ20s0impE9 2- [ 2- met hyl - 4- (3-p-tol yl -[1, 2, 4] t hi aPkCEHES1005036028

yl met hyl sui f anyl ) - phenoxy] - propi oni ¢ aci d Fol | ow ng

the sane procedure as in the preparation of Conpound 4

gave Conpound 5; H NWR (30? , CDCl ) d 8.1 (d, J =

8.2 Hz, 2 H), 7.28-7. €3 H), 7.17 (dd, J = 8.4,

2.2 Hz, 1 H), 671(dJ 85Hz,1H),4.42(s,2
H) , 240(3 3 H)cR,28.( 1.59 (s, 6 H; M
(ES) mz: 415 (M D) rrpIeG(CHa)

5-(4- ferf- But yl - phenyl ) t hi azol - 2- one D6
(clear oil, 70%; NI\/R(BOO CDCI ) d 7.90 (m 2
H),750(m2H) 135(DF (CHg) NXEt NS D7
3-(4-terf- But azole 5- car boxyl i
c acid ethyf “t h 1I%‘\HPJ€} ?‘% "®8199: H NWR

(300 Mz, CDCI ) d829(m 2 H, 751(m 2 H), 4.55
b8 {91 A, ot o) 87ty 2o . 2

H), 1.363s(@H)er t - Butyl - phenyl ) -[ 1, 2, 4] t hi adi azol - 5-yl ] - net ha
nol

(CHs)ch/

' N _COsEt

i
N—S8

3-(4-tert-ButyI-phenyI)-[1 ,2,4]thiadiazole-5-carboxylic acid ethyl ester

5
D7 (yellow crystal, 81%); 'H NMR (300 MHz, CDCls) & 8.29 (m, 2 H), 7.51
(m, 2 H), 4.56 (q, J=7.1 Hz, 2 H), 148 (t, J=7.1 Hz, 3H), 1.37 (s, 9 H): MS
(ES) m/z: 291 (M+H").
(CHg)3C
\©\WNY\OH
N—=S
D8
. [3-(4-tert-Butyl-phenyl)-[1,2,4]thiadiazol-5-yl]-methanol

10 D8 (100%); '"H NMR (300 MHz, CDCls) § 8.19 (m, 2 H), 7.50 (m, 2 H),

5.16 (s, 2 H), 1.36 (s, 9 H); MS (ES) m/z: 249 (M+H").

(CHg)3C
\Q\WN\W/\Br

N—S
D9
5-Bromomethyl-3-(4-tert-butyl-phenyl)-[1,2,4]thiadiazole
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10

D8 (100%; H NWR (300 MHz, CDCl ) d 8.19 (m 2 H),

7.50 (m 2 H, 516 (s, 2 H, .36 (s, 9 H; M (ES)
WOon®s/oew (MtH ). (CHg) C D9 PCT/US2004/036028

5- Bronmonet hyl -3-(4-tert-butyl -phenyl)-[1, 2,4]thiadi azo

le 57D9 (white crystal, 55%; H NWR (300 MHz, CDCl ) d

%49t $1)(3.49
@é%mhﬁe C%ISIT%I; 5% /4} 3”1 §!MF§AF iﬂ)én WEzthm?(LS) 889 &rﬂa B¢)(
[

(m, 2 Iﬂ) {448[23(3(2H rIBIdByQ J‘th@(S /2231]3t(M Sazol 5-yl met
hyl sul fanyl ] - 2- met hyl - phenoxy} - 2- net hyl propi onic acid
et hyl ester DéO (light yellow oil, 58%; H NVR (300

MHz, cDCl ) d 5 . 7.47 7.26 1
H . 7.13 ()em B4 Z.ZDHZ (mcé&%@?(d 0

Hz, 1 H), 4.40 ( 20 = 7.1 Hz, 2 H),

2.18 (s, 3 H), 1.57 (s,s% M.35 (s, 9 H), . (t, J =
7.1 Hz, 3 H; MS(ES) mz 4'8'5N(M+H) C( CHg)
2-{4-[3-(4-tert-Butyl D10

2-{4-[Bebry-Bity-phedl)t[ R Atihiadiaziol- Sy imetmstiianyd]cd-hethytpheoxited-mothyl-
phenoxy} - 2- et hyl - piogignie a¢id elyiegteConpound 6 (yeI | ow
gummy material, 81%; H NVR (400 MHz, CDC 8. 14

(o tidvefo o be3; awirdBopind 5083 65515%(%%
747(|2h '?)H%47é§(|6131 1), A13 d191=€85 2.4Hz, 1@06(% (&Jﬂsst 1 |

) 44@)(8@H3l\4©0$q JE}@S 7-2? HHQ 28&3N) 165?563 ¢Bl)mb35¢3 9
156138 =1 Bzl iyNuPES) mPR B8 TRA-G4+.

)
Ho&o\é\ C(CHg)s
s/\(/N ,
S—N

2;{4-[3-(4-ten‘-Butyl-phenyl)-[1 ,2,4]thiadiazol-5-yimethylsulfanyl]-2-methyl-phenoxy}-2-methyl-propionic acid

Compound 6 (yellow gummy material, 81%); 'H NMR (400 MHz, CDClg)
8.14 (m, 2 H), 7.47 (m, 2 H), 7.28 (d, J= 2.3 Hz, 1 H), 7.17 (dd, J=8.5, 2.4 Hz, 1
H), 6.72 (d, J=8.5 Hz, 1 H), 4.43 (s, 2 H), 2.19 (s,3H),1.60(s,6 H),1.35¢(s, 9
H); MS (ES) m/z: 457 (M+H*). Anal. Calcd. For CosH2sN2O3Ss: C, 62.27; H, 6.25;
N, 6.05. Found: C, 62.48; H, 6.11; N, 5.83.
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D11 5-(4-Chl oro-phenyl)-[1, 3, 4] oxat hi azol -2-one D

(pal e beige crystalline solid, 63%; NWR (300 MHz,
W@DKok/031969 7. 91 (d, J = 8.6 Hz, 2 H), 7.48 (d, BCEUS20084/036028

Hz, 2 H. D12

3-(4-Chl oro-phenyl)-[1, 2, 4] t hi adi azol e-5-carboxylic

acid ethyl ester D12 |tq §olld 94% ; H NMR (300

MHz, CDCl ) d 8.31 (m —7.47 (m 2 H, 4.55 (q, J

= 7.1 H, 2 H, 148(t J=71Hz, 3 H; M (ES)

mz: 269 (MtH ). - dp

[ 3- (4- Chl or o- phenyl ) -

D13 (off-white solid, ~§ .

8.22 (m' 2 H), 745(m 2 K

mz:. 227 (MFH) NSD14

5- Br ononet hyl - 4 chl or E'h g%l , 4] t hi adi azol e

59D14 (Wmte5s{’bp 'afoFé‘S%')“ 4 h% 8Oz CDCl ) d 8. 22

m 2H, 745 (m 2 H, 4.81 (s, 2 H. EtO-N D15

R L T B

(d, J=%.6¥iz,E5H7.48 (d, J=8.6 Hz, 2 H).

cl
N.__CO,Et
\©\W S

, 4] t hi adi azol - 5-yl ] - met hanol
(300 MHz, CDCl ) d
S'S. 17 (s, 2 H) M5 (ES)

N—S
D12
5 3-(4-Chloro-phenyl)-[1,2,4]thiadiazole-5-carboxylic acid ethyl ester
D12 (white solid, 94%); 'H NMR (300 MHz, CDCly) 8 8.31 (m, 2 H), 7.47
(m, 2 H), 4.55 (9, J= 7.1 Hz, 2 H), 1.48 (t, J=7.1 Hz, 3 H); MS (ES) m/z: 269
(M+H"Y).
Cl
N
N—S
D13
" [3-(4-Chloro-phenyl)-{1,2,4]thiadiazol-5-yl]-methanol
10 D13 (off-white solid, 87%); 'H NMR (300 MHz, CDCls) 8 8.22 (m, 2 H),

7.45 (m, 2 H), 5.17 (s, 2 H); MS (ES) m/z: 227 (M+H").

N—S
D14
5-Bromomethyl-3-(4-chloro-phenyl)-[1,2,4]thiadiazole
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8.17 (m 2 H), 7.42 (m 2 H), 7.26 (m 1 H), 7.14 (dd,
WO 200504859 2. 4 Hz, 1 H), 6.56 ( J = 8.5 Hz, 1PEH/USZHNBEB6028
(s, 2 H), 420 (q, J =7.1 H, 2 H, 2.18 (s, 3 H),
158(3 6 H, 1.19 (t, J =7.1 Hz, 3 H); M5 (ES) niz:
(Mnﬁe)sonm ©304);['BF IMIRO(B06r MHz, CDCls) § 8.22 (m, 2 H), 7.45

D15 (light yellow oil, 92%; H MR (300 Mz, CDCl ) d
d

2‘3'/' 4] t hi adi azol - 5-yl met hyl sul f anyl ] - 2- net hyl -
(m,2|'ri)1 §>1y( Hiet hyl - propi oni ¢ aci d Conpound 7 (i ght
yell ow solid, 70%; H NWVR (400 Mz, CDCI)d817(m

2 H, 7.42 (m 8 H), 7.28(d J = 2.2 He, 7.18

(dd, J = 8.5, 2]4 Wz, H), 72 ( Jc1-85Hz 1 H,
4.42 (s, 2 HRO™2 , 161 6 H: M (ES)
mz: 435 (MrH ).” Ana N'S: C 55.23
H 4.40; N, 6.44. Found: , 4.20; N, 6.24.

60Exanpl e 8 CF D16
5-(3-Chioro-4-trifl uoromsmtSoxy phenyl) [ 1, 3, 4] oxat hi az
2-{4€B-{£2-Chiiveo- lﬁhe(nblb[1gé4]$taﬂlazbl 58B%ghyskifapR2-(BY0I- mnqzoxyﬁzammiwl-
: 8 12 (d, J = 2.0 Hapropipnipfpcid hsalzested J = 8.7, 2.0 Hz,
745(dd J=28.6, 1.1, 1 H. CF D17

3?5349‘3; Joi Qgﬂﬁ“@?ﬁﬁ\bﬁc’(ééf?ﬂﬁﬁ%b% A

5 7.42(&53?@@,*72@5%3%)%(@5@ 8512845& (o) 656&111#85le1

H), 4.39 6s, 21#‘45320%)1, J& B8 Hz% 2 b)), 2 ’7818 QH)@ B (s ,16};5 149 (6 J=
7.1 Hz, 3 H}; 18 (E5) iz MBa(fd? 22 375 (MNa ).

HO&O@S«(/N Y©(o.

S—N

2-{4-[3-(4-Chloro-phenyl)-[1,2,4]thiadiazol-5-yimethylsulfanyl]-2-methyl-phenoxy}-2-methyl-propionic acid

10 Compound 7 (light yellow solid, 70%); 'H NMR (400 MHz, CDCl;) § 8.17
(m, 2 H), 7.42 (m, 2 H), 7.28 (d, J= 2.2 Hz, 1 H), 7.18 (dd, J=8.5, 2.4 Hz, 1 H),
6.72 (d, J= 8.5 Hz, 1 H), 4.42 (s, 2 H), 2.19 (s, 3 H), 1.61 (s, 6 H); MS (ES) m/z:
435 (M+H*). Anal. Calcd. For CaoH1CIN2O3Ss: C, 55.23; H, 4.40; N, 6.44.
Found: C, 54.87; H, 4.20; N, 6.24.
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CF ON S D18
[3-(3-Chloro-4-trifluoronet hoxy-phenyl)-[1,2,4]thiadia
W@ i05H49F9 - net hanol D18 (beige solid, 93%; H MVRUSB0D036028
MHz, CDCl ) d 8.42 (d, J = 2.1 Hz, 1 H), 8.21 (dd, J =
8.6, 2.1 Hz, 1 H, 7.42 (dd, J =8.6, 1.4, 1 H), 5.18
(s, 2 H. 61CF O NS
5- Br ononet hyl - 3- ( 3- chl g#%'mggh&l f 1 uor onet hoxy- phenyl ) - [
1,2,4]thiadi azol e D19 (65%; H NWVR (300 MHz, CDCl )
8.21 (dd, J = 8.6, 2.1 Hz,
.5, 1 H, 4.81 (s, 2 H. EtO

8.42 (d, J = 2.1 Hz, 1 Hfl
‘1 H, 7.42 (dd, J ©F§06
D20
2-{4-[3-(3-Chloro-4-tri xy-phenyl)-[1,2,4]th
I adi azol - 5-yl et hyl sul fanyl ] 2- get hyl phenoxyJ-

2-nmet hyl - propionic acid eth’?I ester ' D20 (pale yellow

. 0A - D —

L o AR S ol el 2.

=86, 1. Hz,, 1H, 7.26 (m 1 H, 7.13 (dd, J = 8,5,

fptoleggh e, 59, (TSI o0l s .
H), 7.92 Kid, d=207,(2.0 Hz,4 H),17 86 (A& J48.68 .(EBH)M z: 547 (MHH

) - :
2-{4-[3-(3-Chloro-4-trikl uoronet hoxy- phenyl )-[1,2,4]th
i adi azol - 5-yl net t}%'; éul fanyl ] - 2- met hyl phenoxy} -
2- et hyl - pr opi oni € 34ty nmpound 8 (pal e yell ow gumy
material, 34%; H NWR 0 Mz, CO,Et

i

N—8

D17
5 3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazole-5-carboxylic acid ethyl ester

D17 (white crystal, 36%); '"H NMR (300 MHz, CDCl3) & 8.52 (d, J=2.1 Hz,
1 H), 8.31 (dd, J=8.6, 2.1 Hz, 1 H), 7.44 (dd, J= 8.6, 1.4, 1 H), 456 (q, J = 7.1
Hz, 2 H), 1.49 (1, J= 7.1 Hz, 3 H); MS (ES) m/z: 375 (M+Na*).

cl
CF@@
| N
| Sy oM
N—S
D18

[3-(8-Chloro-4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-yl]-methanol

10 D18 (beige solid, 93%); 'H NMR (300 MHz, CDCls) & 8.42 (d, J=2.1 Hz, 1
'H), 8.21 (dd, J= 8.6, 2.1 Hz, 1 H), 7.42 (dd, J= 8.6, 1.4, 1 H), 5.18 (s, 2 H).
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cbcl ) d 8.37 (d, J =2.1 Hz, 1 H), 8.16 (dd, J = 8.6,
2.1 H, 1 H, 7.40 (dd, J =8.6, 1.5 Hz, 1 H), 7.28

W@ dosd41952. 0 Hz, 1 H), 7.17 (dd, J = 8.4, 2.3 P1/U$200)/036028
6.72 62(d, J =85 Hz, 1 H, 4.42 (s, 2 H, 2.20 (s,
H, 1.61 (s, 6 H; M5 (ES) mz: 519 (M+H) Exanple 9
D21 5-(3,4-Di chl oro- ph@pyl)-[134]oxath|azl 2-one

MR (300 I\/Hz, cba ) d
0 (dd, J 8.4, 2.0 Hz,
1H, 7..58(d J = 8. OEtNSD22
3-(3,4-Dichl oro-phenyl )-[1 |2 t hPfadi azol e- 5- car boxyl i
c acid ethyl ester D22 (yeNtowW soI id, 91 %; H NWR
(300 MHz, CDCI)d848(Dd9J-20HZ 1 H), 8.20
( dd 5-BromorBetéyl-323-0hlbto:4 tihfldd}ome?ho’ii plﬁeﬁhyl []1 2:4]t$ua€|.azdle H) ,

56(q J = 7.1 Hz, 2I—I), 9 (t 3 H;

.z
[Dai?( (33 p] HHNM%(%%MHZ) q[lClz) & P47 (Geli/az3i1- *Elz,y1 ]-l n@LAa

Y o ST A

:84 1 H, 4.99 (s, 2H) 63N S D24
5 Brom)mat hyl B- ( 3, 4-di chl or o- phenyl )-[1, 2, 4] t hi adi azo
| e D24 (mh.ég)%@ l%; H NMR_(3000bFg, CDCl ) d

8.39 (d L
s/\(/N

S—N
D20

2-{4-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2,41thiadiazol-5- ylmethylsulfanyl] -2-methyl-
phenoxy}-2-methyl-propionic acid ethyl ester

D21 (off- V\/nlte s%g

4%;
8.07 (d, J ;

5 © D20 (pale yellow oil, 90%); 'H NMR (300 MHz, CDCls) & 8.37 (d, J= 2.0
Hz, 1 H), 8.16 (dd, J=8.6, 2.1 Hz, 1 H), 7.40 (dd, J = 8.6, 1.4 Hz, 1 H), 7.26 (m,
1 H), 7.13 (dd, J=8.5, 2.3 Hz, 1 H), 6.56 (d, J= 8.5 Hz, 1 H), 4.39 (s, 2 H), 4.20
(q, J=7.1 Hz, 2 H), 2.19 (s, 3 H), 1.58 (s, 6 H), 1.20 (t, J=7.1 Hz, 3 H); MS (ES)

m/z: 547 (M+H").
Ho& ﬁ oere
s/\/

S——N

2-{4-[3-(8-Chloro-4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-yimethylsulfanyl]-2-methyl-
10 phenoxy}-2-methyl-propionic acid

Compound 8 (pale yellow gummy material, 34%); '"H NMR (300 MHz,
CDCls) 6 8.37 (d, J=2.1 Hz, 1 H), 8.16 (dd, J=8.6, 2.1 Hz, 1 H), 7.40 (dd, J=
8.6, 1.5 Hz, 1 H), 7.28 (d, J=2.0 Hz, 1 H), 7.17 (dd, J= 8.4, 2.3 Hz, 1 H), 6.72
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H, 8.1 (dd, J =8.4, 2.0 Hz, 1 H), 7.55 (d, J = 8.4,
1 H, 481 (s, 2 H. EEON D25
w@240308B359¢ 3, 4- Di chl or o- phenyl ) -[ 1, 2, 4] t hi adi azBCF/BS30047@36028
t hyl sul fanyl ] - 2- met hyl - phenoxy} - 2-net hyl - propi oni c
, acid ethyl ester D25 (light yellow oil, 99%; H NMR
(d, J= (849(HM‘VH), (3, ZiH& 220 (s, 3 Bi) =1 .81 Qs Mz H);MB)(ES) rok: 519
Jdd, J =8.4, 2.0 Hz, 1 H), 7.53(d, J =8.4 H, 1H),
(M+H)727(m 1 H, 7.13 (dd, J = 8.5, 2.4 Hz, 1 H), 6.56

(d, J = 8.5 Hz, 1H), 439(s 2 H, 420(q, J: 7.1
Hz, 2 H, 2.19 (s, HtxaroR® (S, 6H),120(t,J:
7.1 Hz, 3 H): M ( )—r%a—p—zrw
2-{4-t3-(3,4-D|ch oro phenyl) [1 2 4]th| adi azol - 5-yl e
t hyl sul fanyl ] - 2- et hyl -ghenoxy}- 2-net hyl - pr opi oni ¢
acid Conpound 9 (i@ | low solid, 82%; NWMR (300
MHz, CDCl ) d 8.34 (d, 2.0 ,1H) 806(dd,J:
8.4, 2.0 Hz, 1 7. \]z_? 1 H, 7.28 (d
J=2.1H, 1H, 717(dd'_J__ 84 2.4Hz, 1 H,
673dJ:85Hz 021441 s, H, 2.20 (s, 3
H, .61 H) ). Anal .
i ror Eae 'Cctilgﬁ?\fg%ﬁ@ @324]0’%%%58'%@9 H 3.89; N,
5.94. Found: C 50.60; H3.53; N, 5.71 . Exanple D26
5 Db P (SNl svlig; gluva)wm NMRQ:s@@ OAaL r@mgy 33, @-ned Q26 2.0
(off-white sol i d, 5499 ; VR (300 MHz ) 7.81
Hz, 1 H),7.804dd, 8= 8.4, 2.0 Hz, TH) 758(d J =84, 1H)
Cl
cl
| __N._CO,Et

Y

N—S

D22

3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazole-5-carboxylic acid ethyl ester

D22 (yellow solid, 91%); H NMR (300 MHz, CDCls)  8.48 (d, J=2.0 Hz,
1 H), 8.20 (dd, J= 8.4, 2.0 Hz, 1 H), 7.57 (d, J=8.4, 1 H), 456 (q, J=7.1 Hz, 2
10 H), 1.49 (t, J=7.1 Hz, 3 H); MS (ES) m/z: 303 (M+H").

\©\( j/\OH

N—S8
D23 4
[8-(8,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yl}-methanol

D23 (pale yellow solid, 86%); '"H NMR (400 MHz, DMSO-dy) §8.33 (d, J =
1.9 Hz, 1 H), 8.15 (m, 1 H), 7.82 (d, J=8.4, 1 H), 4.99 (s, 2 H).
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Hz, 1 H, 7.56 (d, J =2.1 H, 1 H, 7.39 (m 1H.
D27

W@2(02/0498% chl or o- phenyl ) -[ 1, 2, 4Jt hi adi azol e- 5- PE¥/D82094/036028
c acid ethyl ester D27 (beige solid, 55%; H NWVR (300
MHz, CDCl ) d 7.99 (d, J =8.4 Hz, 1 H, 7.56 (d, J =
2.0 HZ, 1 H), 7.38 (dd®lJ =8.4, 2.0 Hz, 1 H), 4.56
(g, J =7.1 Hz, 2 48 (t, J = 7.1 Hz, 3 H); M

ES) nmlz: 303 (MtH
ES-)(Z 4-Di chl oEo- phzan &‘/4]\tga| adi azol -5-yl ] -net ha
nol D28 (white solid, 56%N7 }—éNI\/R (300 g/Hz1 HzCDCI1 ?—i)d
7.91 (d, J = 8.4 Hz, =

ZE2)6 925%8110?1@#“3)%3}@%0@ HBE%VI [? Q%Rhlgdsézo% H; M

5 Br ononet hyl - 3- (2, 4-di chl oro- phenyl )-[1, 2, 4] t hi adi azo

d 3,
zg%%g(t%bh& §fﬂ/L|ZH NINEA ¢ ’3d§i rgigﬁ g:ﬁilﬂs)'\é'g SQCEESJQZGHZ
) 8.1 G:R:I(..dﬂIB-'s 204z 1 1), Y&ﬁ(d 1.I=HB44I Ay 4.87 (2 ). I\/S
(ES) mz: 325 (MtH ). EtO N D30
2{4[3(24D|6hloro- henyl )-[1, 2, 4] t hi adi azol -5-yl ne
t hyl sul fanyl ] - 29met hyl r phenoxy}- 2-met hyl - propi oni c

—

acid ethyl eg ear oil, : NVR (300 MHz,
CDCl ) d 7.85 ( 4 . M
- S Gl
S—N
D25

2-{4-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yImethylsultanyl]-2-methyl-phenoxy}-
2-methyl-propionic acid ethyl ester

5 D25 (light yellow oil, 99%); "H NMR (400 MHz, CDCls) § 8.34 (d, J=2.0
Hz, 1 H), 8.06 (dd, J= 8.4, 2.0 Hz, 1 H), 7.53 (d, J= 8.4 Hz, 1 H), 7.27 (m, 1 H),

7.3 (dd, J= 8.5, 2.4 Hz, 1 H), 6.56 (d, J= 8.5 Hz, 1 H), 4.39 (s, 2 H), 4.20 (q, J =
7.1 Hz, 2 H), 2.19 (s, 3 H), 1.58 (s, 6 H), 1.20 (, J = 7.1 Hz, 3 H); MS (ES) m/z:

497 (M+H").
HO& \@ CI
CI
S_._.

N

2-{4-[3-(8,4-Dichloro-phenyl)-[1,2,41thiadiazol-5-ylmethylsulfanyl]-2-methyl-phenoxy}-
10 2-methyl-propionic acid
Compound 9 (light yellow solid, 82%); '"H NMR (300 MHz, CDCly) & 8.34
(d, J=2.0 Hz, 1 H), 8.06 (dd, J= 8.4, 2.0 Hz, 1 H), 7.52 (d, J=8.4 Hz, 1 H), 7.28
(d, J=2.1Hz, 1 H), 7.17 (dd, J=8.4,2.4 Hz, 1 H), 6.73 (d, J=8.5 Hz, 1 H), 4.41
(s, 2 H), 2.20 (s, 3 H), 1.61 (s, 6 H); MS (ES) m/z: 469 (M+H"). Anal. Calcd. For
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H, 7.33 (dd, J = 8.4, 2.1
Hz, H) 15 (dd, J = 8.5, 2.4 Hz, 1
W0OH200564 B39

(
( H, 4.41 (s, 2 H),Pdr/Bg2004(036028
J = 7. l HZ 3 .

1
1
5
: 2. H, 1.59 (s, 6 H, 1.21
1 H; M5 (ES) mz: 497 10. (MkH ). -N
Di_chl or o- azol.-.5;
oonmcbinadﬂ 40 b e PATE. %i;%é%‘p Ao SBenr o 5%
5.7 d Compound pal e solid, 81% H NVMR (300
N"%Hz,CDCI)d. (d, 4Hz,1H) 7.52 (d, J =
2.0 Hz, 1 H), (dd, J = 8.4, 2.1 Hz, 1 H, 7.28
(d, J =2.2 H Examgl , J =8.4, 2.4 Hz, 1 H,
6.73 (d,r J = 8 , 1 H, 4.44 66(s, 2 H, 2.20 (s, 3
6

5
H, 1.61 (s, H);'@/E mz: 469 (MtH ). Anal.
Calcd. For CHCC ® C(‘\:5117 H 3.87; N 5.97.
Found: C 50.80; H ¢ A

, 3. Exanpl e 11 H3C. H N
S D31 5-(3, 4- Di net hyl -

1, 3, 4] oxat hi azol - 2- one
D31 (white solid, 47%; (400 MHz, CDCl ) d 7.74
(s, 1 H, 769(d J = 7D26Hz, 1 H), 724(d J =18.2
Hz, 1 H), 25334{QichloBo-phenylE33, 4]oxath|azol20ne

3- (3 4- Di net hyl - phenyl ) -[ 1, 2, 4] t hi adi azol e- 5- car boxyl i

s R B Bt

Hz, 1%@'1956@25—(%71 2 W H), 4.8 (g1 H).= 7.1 Hz, 2.35

Cl Cl
N. _COEt
: T

‘N—=S
- D27
3-(2,4-Dichloro-phenyl)[1,2,4lthiadiazole-5-carboxylic acid ethyl ester

D27 (beige solid, 55%); "H NMR (300 MHz, CDCls) 7.99 (d, J=8.4 Hz, 1
H), 7.56 (d, J=2.0 Hz, 1 H), 7.38 (dd, J=8.4, 2.0 Hz, 1 H), 4.56 (9, J=7.1 Hz, 2
10 H), 1.48 (t, J=7.1 Hz, 3 H); MS (ES) m/z: 303 (M+H").

Cl Cl
, N
\@er Y\OH
N—S8
D28
[3-(2,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yi}-methanol
D28 (white solid, 56%); 'H NMR (300 MHz, CDCls) § 7.91 (d, J=8.4 Hz, 1
H), 7.55 (d, J=2.1 Hz, 1 H), 7.36 (dd, J=8.4, 2.1 Hz, 1 H), 5.20 (s, 2 H); MS
(ES) m/z: 261 (M+H").
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10.

3 H, .48 (t, J =7.1Hz, 3 H; M5 (ES) mz: 263 (MH
). N S D33

WO 30068450 et hyl - phenyl ) -[ 1, 2, 4] t hi adi azol - 5- p¢T/UIWDHE36028
nol D33 (white solid, 85%; H NWR (300 MHz, CDCl ) d
8.06 (s, 1H) 8.00 (d, J:7.8Hz,1H), 7.24 (d, J =
7.9 Hz, 5. 17(s, , 2.62 (brs, 1 H, 2.34 (s,
3H),232(s I% S) mz: 221 (MH). 67N S
X s
5- Brononet hyl - 3- (3, 4-di rretlhyﬁ/\ghyl) [1, 2, 4]thiadi azo
le D34 (white solid, 91%! “FTQ\II\/R(SOOI\/HZ cDCl ) d
8.05 (s, 1 H, 799(d beg 7.8 Hz, 1 H), 7.23 (d, J

7.9 H b BrdmoretB23{(34-dRhibip-phenyd 41 2 djinigiidzple 2 32 (s, 3
;M5 (BS) mz 285 (MH). ELODGS

R L s T R T g
kAL el A

Hz, H),715(dd,J:.,
J=83H, 1H, 441 (s, 2
2 H, 2.34 (s, 3 H, 2.32 (s,

, 219 (s, , 1.58 (s, 6|H), 1%p (t, J =7.1
e, 3 1) Mo 57 (M+I-?
2-{4-t3-(3,4-D y ;L] hi adi azol - 5-yl e
t hyl sul fanyl ] - 2- mst hyl phe%ox

= 8.0
56(d
= 7.1 He,
1

D30
2-{4-[3-(2,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yimethylsulfanyl]-2- -methyl-phenoxy}-
2-methyl-propionic acid ethyl ester

D30 (clear oil, 88%); 'H NMR (300 MHz, CDCls) §7.85 (d, J = 8.4 Hz, 1
H), 7.52 (d, J=2.1 Hz, 1 H), 7.33 (dd, J= 8.4, 2.1 Hz, 1 H), 7.25 (m, 1 H), 7.15
(dd, J= 8.5, 2.4 Hz, 1 H), 6.57 (d, J=8.5 Hz, 1 H), 4.41 (5,2 H), 421.(q, J= 7.1
Hz, 2 H), 2.19 (s, 3 H), 1.59 (s, 6 H), 1.21 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 497

(M+H").
HO& \@ CI
S.—

N

2-{4-[3-(2,4-Dichloro-phenyl)-{1,2 4]th|ad|azol -5- ylmethylsulfanyl] -2-methyl-phenoxy}-
2-methyl-propionic acid

Compound 10 (pale yellow solid, 81%); 'H NMR (300 MHz, CDCls) § 7.85
(d, J=8.4 Hz, 1 H), 7.52 (d, J=2.0 Hz, 1 H), 7.33 (dd, J=8.4, 2.1 Hz, 1 H), 7.28
(d, J=2.2 Hz, 1 H), 7.19 (dd, J=8.4,2.4 Hz, 1 H), 6.73 (d, J = 8.5 Hz, 1 H), 4.44
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2-met hyl - propi oni ¢ acid Conpound (light yellow solid,
76% ; NMR (400 MHz, CDCl ) d 8.00 (s, 1 H), 7.94 (dd,
wQ@2605040859 .5 Hz, 1 H), 7.28 (d, J = .9 Hz, 1 HCT/USD4/036028
(d, J = 7.8 Hz, 1H), 7.17(dd, J =85 22H, 1H),
6.71 (d, J = 8. 3 4.42 (s, 2>i_|i+ 2.32és, 3
(s, 2 HHR.20. (313(r§,1:51m;,62| )1MS ESpmYE: 469 (Bb-H'S. Amal)Galgss For

CatubRb e oL Rt AT (Rt orath ST e

D36 (light brown SO|Id 579 ; H NMR (300 I\/Hz coal ) d
7.96 (d, J = 1.7 Hz, Exa%p_IeHS(dd, J =8.0, 1.8 Hz,
1 H, 7.35 (d, J = 8.0 Hz, H).D37

3- (3-Chl oro-4- nethézlgphenyl) [1, 2,4]thiadi azol e-5-carb
oxylic acid ethyl 7 vvhte SO|Id 879 ; H NWMR

(300 MHz, CDCl ) : 3.7 1I—I) 8.15

(dd,J:7.9,1.Hjl Y. 3% (d, J:79Hz,1H),

4.55(q,J=7.1Hz 2 H, & (s, 3 H, .49 (t, J =

7.1 Hz, 3 H; M (ES) mZ)31283(M+H) N S D38

[ 3- ( 3- Chi or 8+34-Diidhyl-phEngingil,d,41pxetiRgzdl}2-¢rieadi azol - 5-yl ] -

rrethanol D38 (V\/nlte solid, 909 ; NWR (400 I\/Hz CDCl )
7_Hz

s O ol Saof sl B oo e b 758 1 B0 o

J=7.9482, 3 ) 7. M 5 s Az, 24H, M) 6 H).

HsC
COsEt
HeC e

N—=S
D32
3-(3,4-Dimethyl-phenyl)-[1,2,4]thiadiazole-5-carboxylic acid ethyl ester

D32 (brown crystal, 47%); 'H NMR (300 MHz, CDClz)  8.15 (s, 1 H), 8.09

(d, J=7.9 Hz, 1 H),7.24 (m, 1 H), 4.55 (q, J=7.1 Hz, 2 H), 2.35 (s, 3 H), 2.33 (s,
10 3 H), 1.48 (t, J=7.1 Hz, 3 H); MS (ES) m/z: 263 (M+H"). :

HsC :
HSCD\( NY\OH
N—S
D33
[3-(3,4-Dimethyl-phenyl)-[1,2,4]thiadiazol-5-yl]-methanol
D33 (white solid, 85%); 'H NMR (300 MHz, CDCls) & 8.06 (s, 1 H), 8.00 (d,
J=7.8Hz, 1H),7.24 (d, J=7.9Hz, 1 H), 5.17 (s, 2 H), 2.62 (brs, 1 H), 2.34 (s, 3

H), 2.32 (s, 3 H); MS (ES) m/z: 221 (M+H").
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5- Brononet hyl - 3- (3-chl oro-4-net hyl -phenyl )-[1, 2,4]thia
di azol e 69D39 (white solid, 75%; H NVWVR (300 MHz, CDC
WO 2@5842%9 (d, J = 1.7 Hz, 1 H), 8.05 (dd, J = FCPRPSHNF036028
Hz, 1 H, 7.33 (d, J =7.9 Hz, 1 H), 481(s 2 H,
2.44 (s, 3 H,; M5 (ES) mz: 305 (MH) . EtO N D40

2-{4-t3-(3-Chl or oHaC I .-phenyl )-[1, 2, 4] thi adi azol -5
-yl met hyl sul fanyl | - 2- yI ,\F)henoxy}
2- met hyl - pr opi oni &;@Ci fyISres Br D40 (white solid,

98%;HNI\/R(300I\/HZ CDCIN 8.22 (d, J = 1.7 Hz, 1
H, 801 (dd, J = 7.9, 1pskz, 1 H), 7.30 (d, J = 7.9
Hz, 1 H 587or2<ﬁne&rﬁdslsi=%meﬁwllﬁheﬁyﬂ$t1 2dimadladle 2.5 Hz, 1
H, 6.56 (d, J: H, 4.39 (s, 2H),420(q,

J.= 7.1 He, % %2183 H, 1.58
@34 Gwhue SQ"CWM% B0RAYIHz, GPCIYS 3.85)(sm H), 482 (d,
J=78Me M), P2l o= 72 watayw 452 (51 2 123445 AR5 8

H); MS, STHM%B {Namh)L - 2- met hyl phenoxy} -
: hyl - propi onic acid Corrpound 12 (light yellow
oI|d 75% NI\/R(300I\/Hz CDCl d821(d J=.7

Hz, , Ol(d 80 7HZ , 7.30 (d, J =

8.2 )J?g , 17 CJ=85 2.2

HZ, 6. 72 HZ 4 41 (s 2 H,

42 (s '3 H, 2.19 ,/ 70Exanpl e
13 NS M1
D35
2-{4-[3-(8,4-Dimethyl-phenyl)-[1,2,4]thiadiazol-5-yimethylsulfanyl]-2-methyl-phenoxy}-2-methyl-
5 propionic acid ethyl ester

D35 (clear oil, 97%); '"H NMR (400 MHz, CDCls) & 8.01 (s, 1 H), 796 (d, J
=7.9 Hz, 1 H), 7.29 (s, 1 H), 7.22 (d, J=8.0 Hz, 1 H), 7.15 (dd, J= 8.4, 24Hz 1
H), 6.56 (d, J=8.3 Hz, 1 H), 4.41 (s, 2 H), 4.20 (q, J=7.1 Hz, 2 H), 2.34 (s, 3 H),
2.32 (s, 3 H),2.19 (s, 3 H), 1.58 (s, 6 H), 1.20 (t, J=7.1 Hz, 3 H); MS (ES) m/z:

10 457 (M+H").
HO& \é\ CH3
CH3
s———— .

N

2-{4-[3-(3,4-Dimethyl-phenyl)-[1,2,4]thiadiazol-5-ylmethylsulfanyl]-2-methyl-
phenoxy}-2-methyi-propionic acid

Compound 11 (light yellow solid, 76%); 'H NMR (400 MHz, CDCls3) & 8.00
(s, 1H),7.94 (dd, J=7.8,1.5Hz, 1 H),7.28 (d, J=1.9Hz, 1 H),7.21 (d, J=7.8
Hz, 1 H), 7.17 (dd, J= 8.5, 2.2 Hz, 1 H), 6.71 (d, J = 8.5 Hz, 1 H), 4.42 (s, 2 H),
15 2.32(s,3H),2.31 (s, 3H),2.19 (s, 3 H), 1.59 (s, 6 H); MS (ES) m/z: 429 (M+H").
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5-(3-Fluoro-4-trifluoronethyl-phenyl)-[1, 3, 4] oxat hi azo

| -2-one D41 (off-white solid, 96%; H NMR (400 M
WwW@DKok/0y19¢0 7. 87 (d, J = 8.2 Hz, 1 H), 7.83 (d, BCEHU$DNE036028
Hz, 1 H, 7.77 (m 1 H. NS M2
3-(3-Fluoro-4-trifluoronethyl-phenyl)-[1,2,4]thiadi azo

| e-5-carboxylic acid gkbplester D42 (brown crystal,

69% ; H NMR (400 MHz, CDCI ) d 8.26 (d, J = 8.2 Hz, 1

H, 8.22 (d, J =1.1,2 Hz, 1 H), 7.74 (t, J = 7.6 Hz,

1 H, 4.57 (q, J =H%C 2H), 50(t,J=7.1Hz,3
‘H; M5 (ES) m z: 321(
[3-(3-Fluoro-4-trif t y(? enyI) [1, 2,4]thiadiaz
ol - 5-yl ]'- met hanol D43 (yellmw—@l 88% ; H NWVR (300
MHz, CDCl ) d 8.17 (d, Jpse8.5 Hz, 1 H), 813(d, J =
11.6 Hz, J5-@)Ghiofo-Z-inefnyt-phknii){i, 35 dkathiagql-2nkl) ; M5 ( ES)
mz: 279(I\/HrH) N S D44

5-B t hyl - 3- (3-f| fl
Q3é?'?€l?\1r{e&§©‘éﬂ2&0&é ﬁmﬂq%MPe iQ;Q U TZ?% %9@%? [%7

Hz, 1 H) 7700, U b 8, 14 785491 g % p2,d 32:

H: M (ES) n12 343 (M+H ). EtO N D4

HsC
N. _CO,Et
DY )¢
N—S

D37
3-(8-Chloro-4-methyl-phenyl)-[1,2,4]thiadiazole-5-carboxylic acid ethyl ester

5
D37 (white solid, 87%); 'H NMR (300 MHz, CDCls) 5 8.37 (d, J=1.7 Hz, 1
H), 8.15 (dd, J=7.9, 1.7 Hz, 1 H), 7.35 (d, J=7.9 Hz, 1 H), 4.55 (q, J=7.1 Hz, 2

H), 2.44 (s, 3 H), 1.49 (, J="7.1 Hz, 3 H); MS (ES) m/z: 283 (M+H").

HsC
N
C|]©\W Y\OH
N—=©8
, D38
[3—.(3-ChIoro-4-methyl-phenyl)-[1 ,2,4]thiadiazol-5-yl]-methanol

10 D38 (white solid, 90%); "H NMR (400 MHz, CDCls) 6 8.28 (d, J=1.7 Hz, 1

H), 8.06 (dd, J=7.9, 1.7 Hz, 1 H), 7.33 (d, J= 8.0 Hz, 1 H), 5.17 (5, 2 H), 2.44 (s,
3 H); MS (ES) m/z: 241 (M+H").

HsC
CIQ/ N\\'/\Br
|

N—S8
D39
5-Bromomethyl-3-(3-chloro-4-methyl-phenyl)-[1,2,4]thiadiazole
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2-{4-[3-(3-Fluoro-4-trifluoronethyl -phenyl)-[1, 2, 4]thi
adi azol - 5-yl net hyl sul fanyl ] - 2- met hyl - phenoxy} -
WQ20080k9F9 propi oni ¢ acid ethyl ester D45 (cI eaPCDUB2004/036028
79%; H NVR (300 MHz, CDCI)d81(dJ 8.4 Hz, 1
H, 8.07 (d, J = 11.3 Hz, H, 7.69 (t, J =7.7 Hz,

650 (e <pll, g5y Nin Hi%wﬂﬂ DO 3527y &7 o

H), 8.08: 8(3dl 9= 7olh T 12121\91—&78)3@”?% 17<§>1°-»|z H64*®1’ (st 239), Bla4 &,

3 H); M5 {BS) m/z:isoa (M+H+)4 trifluor omet hyI phenyl )-[1,2,4]thi
adi azol - 5-yl net hyl sul fanyl ] - 2- met hyl phenoxy} -
2-met hyl - propi gnic acid Conpound (yel low oil, 99%; H
NVR (300 MHz, d 8.1 (d, (1: 1H) 8. 06

(d, J = 11.& ’ 769 (t, E'SH’z H, 7.28
(mlH) 717(d as 672(dJ
Hz, . 4. 42 s,Sz 20 (s , .61 (s,

VS (ES) mz: 487 (st)—WzExanpl e 14 OCFo U -H

{ l\/bthyl -4-[3-(4-trifDédronet hoxy-phenyl)-[1,2,4]th
2-{44 3 @j@b#ﬁngihy{rghqwl)ﬁhg 4]§lmgla]zal-5 yimethylsulfanyl}-2-methyl- phenoxy}
phenoxyj - cycl opeietdereniansapidisfwirst®] Scheme E1 CO H 0

H@II

I

5 D40 (Whlte solid, 98%); "H NMR (300 MHz, CDCls) §8.22 (d, J=1.7 Hz, 1~
| H), 8.01 (dd, J=7.9,1.7 Hz, 1 H), 7.30 (d, J=7.9 Hz, 1 H), 7.26 (s, 1 H), 7.14
(dd, J=8.5, 2.5 Hz, 1 H), 6.56 (d, J = 8.5 Hz, 1 H), 4.39 (s, 2 H), 4.20 (g, J = 7.1
Hz, 2 H), 2.42 (s, 3 H), 2.18 (s, 3 H), 1.58 (s, 6 H), 1.20 (i, J= 7.1 Hz, 3 H); MS
' (ES) m/z: 477 (M+H"),

(@] .
c
| HO&O@ &
‘ s/-\(/N 1 Cl
S—N

2-{4-{3-(3- Chloro-4 methyl-phenyl)-[1,2 4]th|adlazol 5-yimethylsulfanyl}-2- methyl
10 phenoxy}-2-methyl-propionic acid

‘Compound 12 (light yeliow solid, 75%); 'H NMR (300 MHz, CDCl) § 8.21
(d, J=1.7 Hz, 1 H), 8.01 (dd, J= 8.0, 1.7 Hz, 1 H), 7.30 (d, J= 8.2 Hz, 1 H), 7.27
(s, 1 H), 7.17 (dd, J=8.5,2.2 Hz, 1 H), 6.72 (d, J= 8.5 Hz, 1 H), 4.41 (s, 2 H),
2.42 (s, 3H), 2.19 (s, 3 H), 1.59 (s, 6 H).
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CSOH Br ; .C. MONBS MeOH\ / CH CN Cs CO Ela,
86% Elb, 22% NaH, Tips-S Pd(PPh) Br S-Tips E 95% E1d,
wW@204588198 0 Ela 1- Bronp-cycl opent anecar boxyl i cP@DUS2004/036028
nmet hyl ester To a solution of cycl opentanecarboxylic
acid ( .14 g, 10.0 mml) in 1,2- dichloroethane (50 m

) were added bronmine (1.60 g, 10.0 nmol) and

chl orosul fonic acid (Exaplg1310.0 nmol ). The reaction
m xture was refluxed for 2 h and concentrated. The
residue was dissolyvgd in MeOH (30 nl ) and the mxture
was refluxed over ni’gh A renoval of the solvent,
the residue was dil ute 1 ELOO washed with water
(x 2) and brine, drfed ovel| SO, filtered, 73and
concentrated to give .79 gN(‘B’@%) of Ela; H NMR (300
MHz, CDCl ) d 3.80 (s, 304), 2.33-2.28 (m 4 H),

2.03- 1. EQB-F(Imro-&-trmpqromsﬁyl@hwl)ﬂ@,ﬁflzxartl)iazoli%éne

1- oTol yl oxy-cycl opent anecar boxyl i cacid nmethyl ester To

B Cerne Said 9BSh Y HANARYob W coli) $ 787, 42 &%

Hz, 1 H), 7.83 (d, J=10.6 Hz, 1 H), 7.77 (m, 1 H).

N—=S8
D42
3-(8-Fluoro-4-trifluoromethyl-phenyl)-[1 ,2,4]thiadiazole-5-carboxylic acid ethyl ester

D42 (brown crystal, 69%); 'H NMR (400 MHz, CDCls) § 8.26 (d, J=8.2
Hz, 1H), 8.22 (d, J=11.2 Hz, 1 H), 7.74 (t, J=7.6 Hz, 1 H), 457 (g, J=7.1 Hz,
2 H), 1.50 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 321 (M+H").

FsC
FD\( N \w/\OH

N—©§&
D43
[3-(3-Fiuoro-4-trifluoromethyl-phenyl)-[1 ,2,4]thiadiazol-5-yl}-methanol
D43 (yellow oil, 88%); "H NMR (300 MHz, CDCls) 6 8.17 (d, J = 8.5 Hz, 1
H), 8.13 (d, J=11.6 Hz, 1 H), 7.71 (m, 1 H), 5.19 (s, 2 H); MS (ES) m/z: 279

(M+H").
FsC
N
F i \W/\Br

N—=8
D44 .
5-Bromomethyl-3-(3-flucro-4-trifluoromethyl-phenyl)-[1,2,4]thiadiazole
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added Cs CO (678 ng, 2.08 mmvol) followed by Ela (207

nmg, .00 mmol). The m xture was heated at 70 C for 4.5
w2o0diokesed with water, and extracted w th ThePE€RUSHO04/636028

were dried, concentrated, and col umm chronat ographed

(Et OAc/ hexane: 1/12) to give 52 ng (22% of Elb; H NWR

D4R Wil sSTig0ef 20 Gog gz ‘GBeff o8 lg o - Fa 2 o
H), 8 1% @d 'T.ll:: 131 !ﬂ-lz B I-§37(7§ t?;J-H)7,_6 92291-2 4_82( m gHMS @Qﬁ

(MFH
m/z: 343EEM31—H

1- (4- Brono- 2- net hyI phenoxy) cycl opent anecar boxyl i c
acid nethyl ester solution of Elb (76 ng, 0.32
mol ) in CH C ( - 55 m ) was added Nbro&:psucm ni m de
(63 ny, O0.3%t r stlrr|n r&omterrperature
for .5 h additi6énal CLR g (29 ng, 0.16
nmol ) was added and the mwvas stlrred for -

another 1 h. After renpval of The sol vent under
reduced pressure t he resP4ue vvasyﬁjrlfl ed b col umm

2- {4-[3d$TFtwﬁ@tAo@ﬂla>mmet yepheoy)-[peAifingiazol Byymethyisyiasyil- @eyyl-p@noxy}-

(95% of Elc; \('*Bt?@'or\‘)ﬂfc‘dé@vﬂes ¥rg 7.25 (d, J =
5 05Hz 1H, 713(de 8.6, 2.4 Hz, 1 H),,6.32
=87 H, 1LH, 3.73 (s, 3 H, 2.28-2.12 (m 4

gﬁs fg,é,?l( §>ﬁ' 7;}@*% p@mﬁ@bﬁw&%ﬁc@a 8§ ES- 8143z, 1

H), 8.2 (dVey BYH:-3HE! i iIHYpPIeTpd) Jelmﬂmlm)arMe heneyyy: 1‘21>/(©IUOJ

pentanecarbo lic acid ne spensi on

.5, RS Ty O, b A 15 HEob A dtHEr A lefiZ0 tah Jmmelﬁé,
- H), Zgggmwglter 's ?PL?%@ZM%B en‘pefé%l(f?\gz or 30

10 (M+H‘mnl to the mxture a solution of Elc (122 ng, 0.390

0
o &o\é\ CFa
s/\(/N , F
S—N

2-{4-[3-(3- -Fluoro-4- -trifluoromethyi-phenyl)-[1,2 4]th|adlazol -5-yimethylisulfanyl}-2-methyl-
phenoxy}-2-methyl-propionic acid

Compound 13 (yellow oil, 99%); 'H NMR (300 MHz, CDCls) & 8.1 (d, J =
8.1 Hz, 1 H), 8.06 (d, J=11.3 Hz, 1 H), 7.69 (t, J= 7.6 Hz, 1 H), 7.28 (m, 1 H),
7.17 (dd, J=8.6, 2.5 Hz, 1 H), 6.72 (d, J= 8.5 Hz, 1 H), 4.42 (s, 2 H), 2.20 (s, 3
15 H), 1.61 (s, 6 H); MS (ES) m/z: 487 (M+H").
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mol) in THF (1 nlL) and tetrakis(triphenyl phosphi ne)
pal | adi um (45 ng, 0.039 mmol) were added, and the
worRooss®snas degassed under N . After heati ng BPCT/B82004036028
for 4 h , the solvents were evaporated and the residue
was purified by colum chromatography (Et OAc/ hexane:
' 1/8) to afford 135 ny 582% of Eld; H NWR (300 MHz,
cbal 3) 7.25 (d, J = H)713(dd J = 8.5,
2.3 Hz, 1 H, 6.32 (d, J =85Hz, 1 H, 3.70 (s, 3
H, 2.25-2.13 ¢m 4 H), 2.16 (s 3 H, 1.82- .77 (m 4
H, .27-1 . ( .07 (s, : 060(:3 9 H; M
(ES) niz: 489 Scherre E2 cE MsCl, Et N
D2c E2a, '38% 0 S .N MOH THF
E2b, 94% -N 68% 75CF O NE2
5- Chl or onet hyl - 3- (4- trlfluoﬁoné‘{hoxy phenyl)-[1,2,4]th
i adi a2o!e To a solution of D2c (483 ng, .75 nmol) in
CH{ZEMe{1-Hi3-(3-trifiuor@n@hwsg mbernil d el dttdimoleisyiétoyisuliany -
chl oride (607 nrggnos}-g@lapamhnecaivaxvie #ad hyl anmi ne (886
nmg, 8.77 mmol). The m xture was stirred at room
tenperature for 23 h and partitioned between water and
CH C . The organic phase was washed with brine,
drired, concentrated, and col unm chromat ographed to

provi de 197 ny Scheme E1
CO.H HO
CISOgH, BI'2, MeO
)\__\_/ MeOH i / CHgCN
Eta, 86% Eib, 22%
O ‘
MeO'U; iQ 1 NaH, Tlps-SH= Me O/U% f N ;L
‘ Pd(PPh
Br ( 4 S-Tips -
Eic, 95% . E1d, 82%
0]
B
afel
Eta

1-Bromo-cyclopentanecarboxylic acid methyl ester

To a solution of cyclopentanecarboxylic acid (1.14 g, 10.0 mmol) in 1,2-
dichloroethane (50 mL) were added bromine (1.60 g, 10.0 mmol) and
chlorosulfonic acid (1.17 g, 10.0 mmol). The reaction mixture was refluxed for 2
h and concentrated. The residue was dissolved in MeOH (30 mL) and the
mixture was refluxed overnight. After removal of the solvent, the residue was
" diluted with E20, washed with water (x 2) and brine, dried over Na,SO,, filtered,
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15

20

(38% of E2a as a light yellow solid; H NWR (400 MHz,
cbCcl ) d 8.32 (m 2 H, 7.32 (dd, J =8.9, 0.9 Hz, 2

WOR00544099 (s, 2 H; M5 (ES) mz: 295 (M+H ). QOBFT/USLIERIB6028
1-{2-Methyl -4-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]th
i adi azol - 5-yl et hyl sul f anyl ] - phenoxy} -

*an oSSR B RE EAY Tl AN RS L o0

(s, 3H?f2§*é°2(2@ %%N)aﬁo@@a/@ﬁ 2figelgs0) %(()mig Hio) in

‘et rabut yl ammoni'um fl uori de (0°18 ni
THF dropwi se. After stirring at the sane tenperature
for mn, the mxture s concentrated and the residue
was purlfled by col I3 raphy to afford 88 ng
. (94% of E2b as a clear l; MR (300 MHz, CDCl ) d
8.27 (d, J:89H22 7. 7.26 (m 3 H), 7.14
(dd J =8.5 2.2 Hz, p 6.37 (d, J =8.5Hz, 1H),
4.39 (S g-oH)ol -dydlo ecnta al?Bo I%a%zirﬁet ddp 4 H, 2.18
(s, 6’0’%"#6 Xy S)H’ﬁfz 525 (MeH )
: 76
J]’o[ a-sdbutiopl ofR2-frtifyiphend! (9@ ngré:. B ymph émGHCNL(22mb) was

cttod B30I e AR RSS20 Bt o vl

mnxturé% l(’(b'étedCQ?Oé’E 5fSr 854 l_célﬂiteﬁﬁh% vx&a?eﬁ@r(nd@ﬁ%_c(éﬂ with @tgo '
The emraq;tsavare qried, Qomgent@t%-@dzqowfmn czhrpmatégramhﬁd is ( m

(EoAlgEveng; ) b o SambiB8%) of 4 6tz £t o

7.13 (837 281.31Hz,4. AR:7.08 (rh; 291), 683,/ = 7.4, 0.7 Hz, 1 H), 6.45 (d, J

' =8.1 Hz, 1 H), .73 (s, 3 H), 2.29-2.17 (m, 4 H), 2.23 (s, 3 H), 1.84-1.76 (m, 4 H);

MS (ES) m/z: 235 (M+H").

0]
” @OW@
Br

Elc
1-(4-Bromo-2-methyl-phenoxy)-cyclopentanecarboxylic acid methy! ester

To a solution of E1b (76 mg, 0.32 mmol) in CH3CN (1.5 mL) was added N-
bromosuccinimide (63 mg, 0.35 mmol). After stirring at room temperature for 1.5
h, additional N-bromosuccinimide (29 mg, 0.16 mmol) was added and thé
mixture was stirred for another 1 h. After removal of the solvent under reduced
pressure, the residue was purified by column chromatography (CHzClo/hexane:
1/1) to provide 95 mg (95%) of E1c; "H NMR (300 MHz, CDCls) § 7.25 (d, J= 0.5
Hz, 1 H), 7.13 (dd, J=8.6,2.4 Hz, 1 H), 6.32 (d, J=8.7 Hz, 1 H), 3.73 (s, 3 H),
2.28-2.12 (m, 4 H), 2.19 (s, 3 H), 1.82-1.77 (m, 4 H); MS (ES) m/z: 314 (M+H").
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10

MeO N E2c
1-{4-[3-(3, 4-Di chl oro-phenyl)-[1, 2, 4] t hi adi azol -5-yl ne

wo bgossulofanyl | - 2- met hyl - phenoxy} - PCT/US2004/036028

cycl opent anecar boxylic acid nmethyl ester E2c (pale
yellow oil, 93%; H NWR (300 MHz, CDCl ) d 8.35 (d, J
= 2.0 H, 1H, 807(dd J =8.4, 2.0 Hz, 1 H), 7.53
(d, J:8.4Hz 1H) 726 s, 1 H, 7.13 (dd, J =
8.5, 2.4 Hz, =8.5Hz, 1 H), 4.38 (s,
2H),370(s SIQ-E (m 4 H, 2.18 (s, 3
H), 1.81-1.76 (m 4 . : 509 (MtFH ). N
1-{4-[3-(83, 4= Dchloro-phg -[ 1, 2, 4] t hi adi azol -5-yl ne
P

2 @%%aﬁ%%gﬁ%@'s"ém’%ﬁwﬁ el LR TG
) d 8.34 (d, J:20I—|z 1 H), 806 (dd, J =
?o”a sas;ﬁbd&on &f NaH ('1f75'élg (@1433nm08 B0t mlnéﬂ)al oil). nﬁ&aluene

(1.5 ml()gwag agdgdgrlﬁgpropymlangjhgg @% mgz q.§3 nyngl% %\ﬁgy stzrnpg at
room t%%galt:é)u?eﬁ;&@o 4@5"'2&%@ S]n?xt&ie a §P@n,gn?3f@ 03(159_ MG&‘ 0.400)
mmol) ﬁﬁ4 Trfm‘ @ fn2) Bilﬂﬂ h@'ﬂraldsgﬁpf(ehylghdst)bm’eo rlvaﬂh@'lmpf’ﬂ@ﬂmb) 0[0892
mmol) were ada(:{j Idaégd the }'/nl)%re % o, eg%gge& under No. After heating at
90°C for 4 h, the solvents were evaporated and the residue was purified by
column chromatography (EtOAc/hexane: 1/8) to afford 135 mg (82%) of E1d; H
NMR (300 MHz, CDCls) 8 7.25 (d, J= 1.8 Hz, 1 H), 7.13 (dd, J=8.5,2.3 Hz, 1
H), 6.32 (d, J=8.5 Hz, 1 H), 3.70 (s, 3 H), 2.25-2.13 (m, 4 H), 2.16 (s, 3 H), 1.82-
1.77 (m, 4 H), 1.27-1.19 (m, 3 H), 1.07 (s, 9 H), 1.04 (s, 9 H); MS (ES) m/z: 423
(M+H"). |

Scheme E2

CF50 CFs0 M 0

3 ©\( = ©\( i
N N E1d
I OH AN Cl S-Tips
CHCl ad
D2¢ ,\}_js/\ eve E2a, 38% N—s TBAF, THF
OCF3 NaOH, Ho0
(5\ \(©/ MeOH, THF t 7 @\
E2b, 94% 68% S—-N

75

OCF3
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15

phenoxyj -propionic acid Schenme F FoC FoC o o X | CO Et
CNHOEt s- -NF1 F2, 61%F3, 3.9% N F C NaBH PPh ,

W(EBJOSMM],%&SS% N F5 72%S NGCs C, CHCN DV upCFHUEL0/036028

CF NaOH, H O MeOH, THF N. F6, 88% - 56%- S N F2

2- xo-[1, 3, 4] oxat hi a2ol e- 5- carboxylic acid ethyl ester
78To a suspensi onC,Qb et hyl oxamate (8.80 g, 75.2 mmol)
in toluene (75 m dded chl orocarbonyl sul f enyl
chloride (8.85 g, 67 I \g»e xture was refl uxed
for 7 h and then stirred atf ro F nper at ure

overni ght The unreacted ethyTSoxamate as white
precipitate was filtered g2saf and the filtrate was
concentsGhi@anetiyie-(4-tiludusethay-ptemddl 2 dihiadezblel uene,
washed wi th saturated NaHCO and brine, dried over MySO

0,
3 a’so G 51‘3[550 4{8% r%l vq 785 mof) ﬁ'\%k@Clgf(B mL) at 0°C were
added methanesulfonyl chloride (607 mg, 5.30 mmol) and triethylamine (886 mg,

8.77 mmol). The mixture was stirred at room temperature for 23 h and
paﬁitioned between water and CH2Clo. The organic phase was washed with
brine, dried, concentrated, and column chromatographed to provide 197 mg
(38%) of E2a as a light yellow solid; 'H NMR (400 MHz, CDCls) § 8.32 (m, 2 H),
7.32 (dd, J=8.9, 0.9 Hz, 2 H), 4.99 (s, 2 H); MS (ES) m/z: 295 (M+H").

)b @S/\( j/@rooa,

S—N
E2b

1-{2-Methyl- 4 -[3-(4-triflucromethoxy-phenyl)-[1,2,4]thiadiazol-5-yimethylsulfanyl]-phenoxy}-
cyclopentanecarboxylic acid methyl ester

To a mixture of E2a (53 mg, 0.18 mmol) and E1d (76 mg, 0.18 mmol) in
THF (0.5 mL) at 0°C was added 1.0 M tetrabutylammonium fluoride (0.18 mL,
0.18 mmol) in THF dropwise. After stirrihg at the same temperature for 15 min,
the mixture was concentrated and the residue was purified by column
chromatography to afford 88 mg (94%) of E2b as a clear oil; 'H NMR (300 MHz,
CDClg) 68.27 (d, J=8.9 Hz, 2 H), 7.30-7.26 (m, 3 H), 7.14 (dd, J=8.5, 2.2 Hz, 1
H), 6.37 (d, J= 8.5 Hz, 1 H), 4.39 (s, 2 H), 3.70 (s, 3 H), 2.27-2.12 (m, 4 H), 2.18
(s, 3 H), 1.80-1.76 (m, 4 H); MS (ES) m/z: 525 (M+H").
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F2 as a light brown oil; H NWR (400 MHz, CDCl ) d 4.47
(g, J =7.1 H, 2 H, 1.43 (t, J =7.1 H, H. SNEF3
WG 2044011959 | uor onret hyl - phenyl ) -[ 1, 2, 4] t hi adi az oPE&F/BS1a4/186028
oxylic acid ethyl ester A mxture of F2 (1.77 g, 10.1
mol ) and 4-trifluoronethyl benzonitrile (8.63 g, 50.5
mol) in | 2- d| chl or obenzene (10 m ) was heated at 160
Cfor 4 days After ool i ng dovvn to room t enperat ure,
the m xturgg ied by col eRFbmat ogr aphy to
provide 120 g f F3 a§ I| brown crystals; H
NVR (300 MHz, d8/\q/d e 8. Hz, 2 H), 7.80
(d, J = 8.2 Hz, 2|—|),456S66|—,NJ:7.1 Hz, 2 H, 1.50
(t, 3 =7.1 H, 3 H,; MS(ES) mz: 303 (MfH). F F4
1-o-Metryfa H(ufnhﬂu&bﬁaammy&mmﬁwI4)m.éatazayaﬂe}:mbuhaamaamm@nwﬂ

met hanol Fol | ow rgciégeatatesamopyioagdlure as in th

prepar at i on of A2d gave F4 (yell ow soI [ d 93% H NVR
(300 MHz, CDCI 09 (d, J = gyg
Gomjpound-#4 (68 I-BNMB (400 bHg) CQ@sxazggz?m 2%17@ H

7.27 ("}Mq’ }Bf?ﬁﬁgﬁe{’%ﬁ% gn@61 M &PRi(Ge! 5257 £, vﬁdﬁ% 52

H), 2. 36@236(@ zalﬂpczeziueﬂ a(q‘snl 21 Hhe. 1ar(epan-m n 8n- D?Sm&d 4gaye

¥§I | ow oil, /ql f\l Zg
5 Anal. Galag QFC@ 1FaN20us: G 543 i 164! 5249 oF oung 398;
H 4.1#-1\7,15&@. 2 H; M5 (ES) mz: 323 (MiH). EtON'S

Example 15

BOJBO@SAK/N Yijm

S—N
E2c

1-{4-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yimethylsulfanyl}-2-methyl-phenoxy}-
cyclopentanecarboxylic acid methyl ester

E2c (pale yellow oil, 93%); "H NMR (300 MHz, CDCl3) § 8.35 (d, J= 2.0
10 Hz, 1 H),8.07 (dd, J=8.4,2.0 Hz, 1 H), 7.53 (d, J= 8.4 Hz, 1 H), 7.26 (s, 1 H),
7.13 (dd, J=8.5, 2.4 Hz, 1 H), 6.37 (d, J= 8.5 Hz, 1 H), 4.38 (s, 2 H), 3.70 (s, 3
H), 2.28-2.12 (m, 4 H), 2.18 (s, 3 H), 1.81-1.76 (m, 4 H); MS (ES) m/z: 509

(M+H").
0 Cf
Ho/ui iob\ cl
N
s
S—N

1-{4-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-ylmethylsulfanyl]-2-methyl-
phenoxy}-cyclopentanecarboxyiic acid
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F6
2-Met hyl -2-{2-nmet hyl -4-[5-(4-trifluoronethyl-phenyl)-]

wa 254398 adi azol - 3-yl net hyl sul fanyl ] - PCT/US2004/036028
phenoxy} - propionic acid ethyl ester Foll ow ng t he sanme
procedure as in the preparati on of D2e gave (cI ear

oi |, 88%,HNI\/R 300 ﬁ?_'CIM 8.05 (d, J =
Gompowd 15 ( Imt(yel o oit, @5% N FHI4007MM C@Cla &81349(d

J=2.0%0%, §H8.06 @58y J0HE . 7,52 18 42 o w01 1, S 0e,”
7.26 ( nth)H% ﬂﬂgd 3—%4 2353%(15H),§3650)(d1J2%5H2 1,490 &2

H), 2.38-287Hy; ezH{ 22 abehw (a2 6217 (55 3 tr BBt HYP (phéry); M$

2 i azol - 3-yl met hyl sul f anyl
5 ES)"%%A}%%W @d)Opl oni c gm d Cgrrpound )1/6] (56% ; H NWR (300
MHz, 805(d£%|@152 2 H, 7.76 (d, J =
8.2Hz,2H),728(d, = 2. , 1 H, 7.1 (dd, J =
. . Q . J=85H, 1H, 4.37 (s,
' I M ES) 80m z: 469

C 53.84; H,
.12; N, 5.68.

4-Trifl uoiromet hoxy- phenyl )-[1, 2, 4] t hi adi azol e- 3-car

2- b2 mathyich-B LN @&y pheryWn 2 &1tz 6l 3- R 8Ghyisutta

N S e e
2 H, 4.55 (q, J=71Hz 2 H, 149(t J=71Hz
3 H; M (ES) mz: 319 (M:Fr%r%éF

0
o o N \©\
V7 s ° \Q/ GOk

HoN OEt S
.2 F1 F2 61°/o F3 3.9% S———N

FsC O
NaBH,4 PPhg, CBry D1
—_—— j/\OH — W/\B C SH

F4,983% S—N F5,72% S—N Cs,C03, CHaCN, DMF

S/\l/ MeOH, THF S/\/

FB6, 88% N—S 56% N—-=S

Os-0O<__COzEL
Yo

S—N
F2

10 2-Oxo-[1,3,4]Joxathiazole-5-carboxylic acid ethyl ester
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15

F C
[5-(4-Trifluoronethoxy-phenyl)-[1, 2, 4]thiadi azol - 3-yl ]

wo peshans FS (white solid, 94%; H NVR (400 MMI/USDE}036028

) d 801 (m 2H, 7.35(d, J =8.2Hz, 2 H, 4.99 (s,
2 H, 2.70 (brs, 1 H. FaCO -N F9

3-Brononet hyl -5 éh 4-trifiuoronet hoxy-phenyl)-[1,2,4]thi
46 @ﬁapeem@owf@ yl gramaie7 (80 g qleth] injtplueety iy

was ac%é?%%g& #{%M%UI?%X&&?IOH%% %62%816‘ 6‘9hé Fixttrd Was
refluxe&szetﬂZ]y tbﬂﬁ{l?:?? g‘fzntrdad lat denS%e(mprderah;rglﬁwleaiﬁghh ORhe pheayted
ethyl OESﬂ@WéS%ﬁS %@%P@ﬂ'mta&%%@nglﬁtﬁfﬁds &geeﬂ’fwl fiktiade wagi | |
coneify HATRAA g ) ooy sy B
NaH003 angl. line) diiedmvet M§SO4 258 c(oajlpeﬂtrate@ t6 dilze 8D2H) 61%)3@1‘
F2 as q |Ig|7t p@wr@,oﬂb&%{ F\Ig@R 2400 Iylle Eﬁc@ﬁyﬁg&?@ﬁ(@g %
1.43 t%fﬁ"{'

hI{:rE !g nmet hyl - 4-[5-(4-trifl uoronet hoxy-phenyl) -
[1, 2, 4]th| adi azol - 3-yl net hylsulfanyl]

phenoxy}-propi oni sCacis Conpound (cl ear gummy
material, 80% ; HN OOIQ/HZ ) d 7.97 (m 2
H, 7.33 (d, J = H)rr 7 (s, 1 H, 7.17
(dd, J = 8.5, 2.4 Hz VR S

F3

5-(4-Trifluoromethyl-phenyl)-[1,2,41thiadiazole-3-carboxylic acid ethyl ester

A mixture of F2 (1.77 g, 10.1 mmol) and 4-trifluoromethylbenzonitrile (8.63
g, 50.5 mmol) in 1,2-dichlorobenzene (10 mL) was heated at 160°C for 4 days.
After cooling down to room temperature, the mixture was purified by column
chromatography to provide 120 mg (3.9%) of F3 as light brown crystals; 'H NMR
(300 MHz, CDCls) 6 8.17 (d, J=8.1 Hz, 2 H), 7.80 (d, J=8.2Hz, 2 H),4.56 (q, J
=7.1 Hz, 2 H), 1.50 (i, J= 7.1 Hz, 3 H); MS (ES) m/z: 303 (M+H").

FsC
N
S—N

[5-(4-Trifluoromethyl-phenyl)-[1,2,4]thiadiazol-3-yl]-methanol

Following the same procedure as in the preparation of A2d gave F4
(yellow solid, 93%); "H NMR (300 MHz, CDClg) 8 8.09 (d, J = 8.1 Hz, 2 H), 7.78
(d, J=8.2 Hz, 2 H), 5.01 (s, 2 H); MS (ES) m/z: 261 (M+H").
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H, 6.73 (d, J =85 Hz, 1 H, 4.35 (s, 2 H, 2.19 (s,
3 H, 1.60 (s, 6 H; M5 (ES) mz: 485 (MtH ) . Anal.
w@208a41950r CHF NS : C 52.06; H 3.95; N, BCT8S2004/036028
Found: C, 52.16; H 3.70; N, 5.63. Exanple 18 . N'CO Et
T SN F11
5- (4-Chl oro- phenyl)=[1, 2, 4] t hj adi azol e- 3-car boxylic
acid ethyl ester é: ge solid, 13%; H NWR (400
MHz, CDCl ) d 7.99 (d = 8.6 2 H, 7.51 (d, J
8.6 Hz, 2 H), 4.55 (q,J =/7.h/f|g25',f 2 H, 1.49 (t, J
7.1 Hz, H; M5 (ES) mz: X9 NWH). F12
t 5- (4- Chi oro- phenyl ) -[ 1, Z54] t hi acl i azol - 3-yl ] - met hanol
F12 ( 9784 romidmdiviR-5L 4 @iubemeth@paeny))-[t2,A]t9ddigzdlie J = 8. 6
Hz, 2 H), 7.49 (d, J:8.6Hz, 2 H, 498 (s, 2 H,; M

e SAmE Protddyrd A5 fsnpieparation of R2g gaye £ (ioht
yellow (03]37?%L i é\ﬁyﬁg (QQOW 7CQ§W§8( 0%, Mg, SPE 2)|_+D1)f3' 7.4782(%1, J

=8.2 st 2 Ei[),HiW(B 2 E5) M® (ES)288: e%r(wmwa o F14
{ (4- Chl oro- phenyl)-[1, 2, 4]t hi adi azol - 3-yl net hyl
sul fanyl 3- 2- mabhyl phenoxy} - 2- met hyl propi oni ¢ aci d

. ethyl ester
: S/Y

N—S

2-Methyl-2-{2-methyl-4-[5-(4~ tnfluoromethyl phenyl) [1,2,41thiadiazol-3-yImethylsulfanyl]-
5 phenoxy}-propionic acid ethyl ester
, Following the same procedure as in the preparation of D2e gave F6 (clear
oil, 88%); 'H NMR (300 MHz, CDCl3) § 8.05 (d, J=8.1 Hz, 2 H), 7.76 (d, J=8.2
Hz, 2 H), 7.24 (d, J= 1.9 Hz, 1 H), 7.11 (dd, /= 8.5, 2.4 Hz, 1 H), 6.55 (d, J=8.5
Hz, 1 H), 4.34 (s, 2 H), 4.22 (9, J=7.1 Hz, 2 H), 2.17 (s, 3 H), 1.58 (s, 6 H), 1.22
10  (t, J=7.1Hz, 3 H); MS (ES) m/z: 497 (M+H").

y O&oﬁs/\ﬁ ﬂCFa

N—=S8

2-Methyl-2-{2-methyl-4-[5-(4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-3-yimethylsulfanyl]-
phenoxy}-propionic acid

Gompound 16 (56%); 'H NMR (300 MHz, CDCls) 5 8.05 (d, J = 8.1 Hz, 2
H), 7.76 (d, J = 8.2 Hz, 2 H), 7.28 (d, J= 2.3 Hz, 1 H), 7.18 (dd, J= 8.5, 2.3 Hz, 1
H), 6.73 (d, J = 8.5 Hz, 1 H), 4.37 (s, 2 H), 2.19 (s, 3 H), 1.60 (s, 6 H); MS (ES)
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F14 (clear oil, 83%; HNI\/R(SOO MHz, CDClI ) d 7.87

(m 2 H, 7.47 (m 2 H, 7.24 (d J:.9|—|z,1|—|),7.
w@ dabs/0d1989 8.5, 2.3 Hz, 1 H), 6.55 (d J = 8.5 p&1/U$200)/036028
432(s 2 H, 422 (g, J =7.1 H 2H),217(53

H, 1.58 (s, 6 H, 1.23 (t, J = 3 H; M (ES)

7.1 He,
m/z: 4519{@/"(@33(A’%h%@'ﬁgp'ﬁ%fn?mﬁw':p’\‘zoﬁ ‘A8 M- 4091 Nebid.
t

f 2p Bt noxy}- 2-nethyl - propionic acid
Foundsld‘ %EEJT#?@ Qg?mgﬁmy material, 55%; H NMR (300
I\/HzCDCI)d787(m2H) 747(m2|—|) 7.27 (m 1
H, 7.18 (dd, J =8.4, 2.3 Hz, 1 H), 6.73 (d, J =8.5
Hz, 1 H, 4.34 (s, 2 H 2.19 (s, 3 H, 1.60 (s, 6 H;
M5 (ES) mlz: 435 (Mng Eﬁ%ﬁle NC'COEt TSN F15
5- (3, 4-Di chl or o- pheny ]t hi adi azoi e- 3- car boxyl i
c acid ethyl ester F15 (off- V\,hlte solid, 319%9; H NWR
(300 MHz, CDCl ) Fgo (d J =2.0Hz, 1H, 7.85
(dd, J = 8.3, 2.1 Hz, 761 d, J =8.4 H, 1H),
4.55 (q, J = 7.1 Hz, ~4Pr9 ) = 7.1 H 3 H;
I\/IS(ES) mz: 305 (M+H ). 6‘

[5-(3,4 Dichl or o- phenyl) 2 4]th| adi azol - 3-yl ] - net ha

5 20%9(4%1' &ﬂé jometf?xg[pqqi\ylkﬁr%,zl] f}adr%olct a—GSrngyhc azgdllethyé eggerLZ d 1
H, 7.59 (d, J = 8.4 Hz, 1 H 4.99 (s, 2 H: M5 (ES)
MEZ (whkd sohd;45%); 'TH NMR (300 MHz, CDClg) § 8.10 (m, 2 H), 7.37 (d,

J=8.0Hz, 2 H), 455 (q, J= 7.1 Hz, 2 H), 1.49 (t, J= 7.1 Hz, 3 H); MS (ES) m/z:

319 (M+H").
o F4CO
~ \Q/ j/\OH
S——N
[5-(4- Tnﬂuorome’thoxy phenyl) [1 2,4]thiadiazol-3-yl}-methanol
10 F8 (white solid, 94%); 'H NMR (400 MHz, CDCls) § 8.01 (m, 2 H), 7.35 (d,

J=28.2 Hz, 2 H), 4.99 (s, 2 H), 2.70 (brs, 1 H).

F4CO
\©\( \K\Br

S-—-—N

3-Bromomethyl-5-(4- trlﬂuoromethoxy-phenyl) [1,2,4]thiadiazole

F9 (clear oil, 87%); 'H NMR (300 MHz, CDCls) § 8.02 (m, 2 H), 7.35 (d, J
= 8.1 Hz, 2 H), 4.69 (s, 2 H); MS (ES) m/z: 341 (M+H").
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84S N F17

3- Brononet hyl - 5- (3, 4-di chi oro-phenyl)-[1, 2, 4] thi adi az
wo 200507196nhi te solid, 83%; H NVR (300 MHz, CDEIT/PSI04/036028
8.03 (d, J =21 Hz, 1 H 7.71 (dd, J =8.3, 2.1 Hz, 1
H, 7.52 (d, J =83 Hz, 1 H, 461 (s, 2 H; M (ES
Et

m z: 349(M+Na) o F182{4[5(3

4-Di chl or o- yl) , 2, 4] thi adi azol - Fyl nmet hyl sul f any
1] - 2msthy| prapiQCFaci d et hyl
ester F (clear ol ; D VHz, CDC ) d
8.06 (d, J =2.0 ,
1H) 7.57 (d, J = 8.
, 7.10 (dd, J —85

L4 o (d,
- M%ﬁ-%&{%&?ﬂ 154 (ﬁaﬁg é f@gﬁn@ a]z(ot it ulfagﬂz
' 3 H; M5 (ES) mz

2-{4-[5-(3, 4- D|chI or o- phenyl) [1, 2, 4] thi adi azol - 3-yl

Fhmld (@weframw%%zmmmn (3G M, cmoilg)es Ma7 @nﬂar{lbnms O(d J

acCl oun Ite

= 8.1 Hat2 %&@54)(%»'(5 %bwzeﬂm QH@M &i?@ Rz74 '{fRé 6 @'IJ
= 8.5 l—ﬁz j)H?- 933_2% 21HT> 3 § 4 1442—2&-1)3 2HF7H§31 #91%175-2@5 (@"H),

5 1.23(t(3=21Hiz,B Elgz NS, ( ES H)/z: ssa(meH(*)s 6 H; M5 (ES) mz:

469 (MtH ). Anal. CaICd FOO HCAO NOS: C51.17; H
3.87; N, 5.97.5Found: C, 51.06; H 3.68; N 5.63.

Exanpl e 20
0 < jﬁl o
. S/\r

N—-8

2-Methyl-2-{2-methyl-4- [5 (4-trifluoromethoxy- phenyl) [1,2,4]thiadiazol-3-yimethyisulfanyl}-
phenoxy}- proplonlc acid

Compound 17 (clear gummy material, 80%); 'H NMR (300 MHz, CDC|3) )
7.97 (m, 2 H), 7.33 (d, J=8.1 Hz, 2 H), 7.27 (s, 1 H), 7.17 (dd, /= 8.5, 2.4 Hz, 1
H), 6.73 (d, J=8.5 Hz, 1 H), 4.35 (s, 2 H), 2.19 (s, 3 H), 1.60 (s, 6 H); MS (ES)
10 m/z: 485 (M+H"). Anal. Caled. For Ca1H19FaN204S2: C, 52.06; H, 3.95; N, 5.78.
Found: C, 52.16; H, 3.70; N, 5.63.

Example 18

Cl
‘ N_ _CO,Et
\©\(’ T

S—N
F1i1
5-(4-Chloro-phenyl)- [1 2,41thiadiazole-3-carboxylic acid ethyl ester
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10

7-C 2-(4-Acetyl -2-nmethyl - phenoxy) - 2- met hyl - propi oni c

acid ethyl ester As shown in Schene 7 herei nabove,
worzoosswsof conpound 7-A (7.93 g, 40.65 mmol ), PGF/BS2004/036028

(6.10 g, 40.65 mmol ) and cesium carbonate (13.2 ¢

40. 65 rmol) was refluxed in dioxane (100 nmL) for h.

1 OSBRE: 1T B MR B RrBRREC R T e B8 i 2

7.89 dcg&c@etmﬁtzenq | LAY OAZ0Y HIO UOTRt, J=7.1 H 3H
H) c gomato )Et OO\CS xane) gavggconpmgund 7-C ( G gb

75177%2%5('\&!-&!61 orless oil: HNVR(300 MHz, CDCl ) d
7 78 (d, J = . Hz, 1H), 7.67-7.70 (dd, J = 2.1, 8.6
Hz, 1H), 6.60-6.6 J =8.6 Hz, 1 H), 4.19-4.26 (q,
= 7.1 Hz, 2H), 2.53 Y 3H), 2.27 (s, 3H), 1.66 (s,
6H), .24 (t, J =7.1 N; ES) mz: 265 (MrH ).
Exanpl e 21 7-D W)@Oq*

2- (4- Acet oxy- 2- et hyl - phe®oxyl) - 2- et hyl - pr opi oni ¢ aci d
et hyl ester Conpound 7-CK12. 14 g, -8.10 mml) was

di ssol ved [5/(4CHIoBl-pHeRB)-IM2)AlthisGRBA3{T-hetbfgl 3. 18 g,
14.17 mmol ) and TsOH nonohydrate (154 rrg, O 81 nmol )

P12 0081 e R A W@”@Q}é&%@ﬂ@at ShiebEe s, P4ste,

I rine The
J= Bgﬁg%r?@?%gg §Oyﬂ W?ng@grﬁnc(ygvap rate Purification

by col umm chromato raphy eluting with Et QAc/ Hexane
gave conmpound 7-D 82% as a light yellow oil:
HNVR (300 MHz, CDCl ) 8§|(d = 2.8 Hz, H), 6.74-
866.78 (del, J = 2.8, 878 )] Br666(d J =8.8
Hz, 1H) 4.20-4.27 (q, J =&-4nHz 2H), 2.26 (S, 3H),
2.22 (s, 3H), .58 (s, 6H)pgs 23-1.27 (t, J = 7.1 Hz,

3H); M ( %Sﬁiromoﬁleth%—gsg(dc%% phenyl)-[1,2,4]thiadiazole

F13 (white solid, 84%); "H NMR (300 MHz, CDCls) § 7.92 (d, J = 8.6 Hz, 2
H), 7.49 (d, J= 8.6 Hz, 2 H), 4.68 (s, 2 H); MS (ES) m/z: 289 (M+H?).

galeiviey

F14
2-{4-[5-(4-Chloro-phenyl)-[1,2,4]thiadiazol-3-yimethylsulfanyl}-2-methyl-phenoxy}-2-methy!-
propionic acid ethyi ester

F14 (clear oil, 83%); 'H NMR (300 MHz, CDCls) & 7.87 (m, 2 H), 7.47 (m,
2 H),7.24 (d, J=1.9 Hz, 1 H), 7.11 (dd, J= 8.5, 2.3 Hz, 1 H), 6.55 (d, J = 8.5 Hz,
1H), 4.32 (s, 2 H), 4.22 (q, J=7.1 Hz, 2 H), 2.17 (s, 3 H), 1.58 (s, 6 H), 1.23 (¢, J
= 7.1 Hz, 3 H); MS (ES) m/z: 463 (M+H").
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H 7-E

2- (4- Hydr oxy- 2- net hyl - phenoxy) - 2- et hyl - propi oni ¢ aci d
werdoglo4amss er Conpound 7-D ( .858 g, 6.63 mmol ) POEES2004/036028

mxed with THF (10 nlL). NaOEt in EtOH (2.68 M 6.63

mmol ) was added. The m xture was stirred at r.t. for 2

h and concentrgjed. The residue was partitioned

bet ween Et OAc d 0] The organi ¢ _phase was dried and

concentr at edl—log%( on by col chr omat ogr aphy

eluting wth Et ahe ow_d nmpound 7-E

(1.28g, 81% as a |ight ,p{( i1 HNVR (300 MHz,

CDCl ) d 6.62-6.65 (m 2H), 28- 6.52 (dd, J = 3.0,

8.7 Hz, 1H), 4.51 (s, 1H) 4,22-4.29 (q, J =7.1 Hz

2H) , 2-fa-[3-th- @@Omfwﬁn}'l)iﬁ 33t aﬁ'az@ﬁ)ylmelhmﬂfanyl}@ nigthyl-J =

Hz, 3H): M5 ( ESPhenozy-2aeethyt-pemgic #ihnpl e 23 7F1

2-{4-[3-(3-Chl oro-4-net hyl -phenyl)-[1, 2, 4] t hi adi azol -

SlgBoUR b EpAF i AR s ML R @'”%Wﬁ'

7.87 (rﬁomuvdtmﬁ 377199, n015|2)17n‘rm(dd \N&Eezrnzxsﬂzwﬂm 6.73
After adding cesi um carbonat e

(d, J= r&r‘éll'jz Tt Hp 4054 (3 SHica 18 3, 3l Ta60 (5,16 P MEKES)ank: 435

(M+ T hen partitioned between Et OAc and water. The organic

hase was dried and evaporated. The resi due was
purified by colum chromatography eluting with
Et OAc/ Hexane to give Egampi#97F1 ( 8 ng, 83% as a
white solid: HNVR (400 l\/Hz CDCl ) d 8.29 (d, J =1.6
Hz, 1H) 8. 06-8. 08 (dd gJd = 1.6 7.9 He, H, 7.34 (d, J
=7.9H 1 H), gS(, 1 87H), 6.71 (s, 2H), 5.44 (s,
2H) , 423428(q , 2H), 2.44 (s, 3H), 2.24 (s,
3H), 1.55 (s, 6H),

1.30 (bo,el = 7-1 Hz, 3H); M5
(ES) mz: 461 (MH ). /\,é
S—N

F15
5-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazole-3-carboxylic acid ethyl ester

7.1

F15 (off-white solid, 31%); 'H NMR (300 MHz, CDCls) § 8.19 (d, J=2.0
Hz, 1 H), 7.85 (dd, J=8.3,2.1 Hz, 1 H), 7.61 (d, J= 8.4 Hz, 1 H), 455 (q, J= 7.1
Hz, 2 H), 1.49 (i, J= 7.1 Hz, 3 H); MS (ES) m/z: 305 (M+H").
' Cl
Cl
/Nj/\OH
I
—N
Fi6
[5-(3,4-Dichloro-phenyl)-[1,2,41thiadiazol-3-yl}-methanol
F16 (white solid, 84%); 'H NMR (300 MHz, CDClg) § 8.09 (d, J=2.1 Hz, 1
H), 7.78 (dd, J= 8.4, 2.1 Hz, 1 H), 7.59 (d, J = 8.4 Hz, 1 H), 4.99 (s, 2 H); MS
(ES) m/z: 261 (M+H").
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Exanpl e 24 |

2-{4-[3-(3-Chl oro-4-net hyl -phenyl )-[1, 2, 4] thi adi azol -5
WO ylosmstexy] - 2- met hyl - phenoxy} - 2- net h yl - pr opi PCT/TS204/086028

To a solution of conmpound 7F1. (183 ng, 0.398 mmol) in

THF (2.0 M ) and MeOH (1.0 m _) was added 2N NaCH.

The resulting red solytion was stirred at r.t. for 5.5

h and then acidified th 1 NHC. The m xture was

extracted with Et Ghs the organic extracts were

dried and concentrat g Pur[\gfi cation with col um

chr omat ogr aphy el uti Ny r /| MeOH provi ded

compound 7Gl (conpound 20g—N g, 41% as a |ight

yel | ow solid: HNWVR (400 Mz, CDOD) d6.72 (s, H,

6.57 (d, & = Do oz T Hz, 1 H),
5. 40 Es, 3'%%@%?’5%’“5%@%’"(@?%@?"24%“38 '5‘,2(7"3 =1 5H)Hz,
2H), 1.77 (s, 6H), 0.90 (s, 3H), 0.70 (s, 3H): M5 (ES)
H1Z. %\Iﬂ‘ﬁ’t’é édWﬁ',"BQ%),NWNM@QfB@@ MHZCORZLHE B.03 (R AS2.1CHZ, 1
58.26; H 4.89; N, 6.47; Found: C, 57.85; H 4.86; N,
H), 7.75. @sl, Jex&@pRel big, 1 H), 7.52 (d, J= 8.3 Hiz, T H), 4.61'(s, 2 H); MS

- {438 3/ R F SA-trifl thyl - phenyl )-[ 1, 2, 4] t hi
(E9) i3 Tk Ry ] - 2- met byt - phonoxy) 2om

et hyl - propionic acid ethyl ester Conpound 7F2 was
prepared foll o ng the sane proceddffle as described for

conpound 7F%&j§%® col orl ess gi] ,CHNVR (300 MHz,
CDCl ) d 8.12¥ 8 R0 2H), 7.69 5 (t, J =6.6 Hz,
H, 6.86 (s, H, 6.7 S N s, 882H),

4.22-4.29 (q, J = 7.1 Mz, %_1325 (s, 3H), 1.56 (s,
6H, 1.25-1.30 (t, J = 7.1 Hz, 3H); MS(ES) miz: 499
2-{4-[é-|(\4fﬂD?chlo%2%%gWIﬁ1 ,.g_,Q]tI%%azol-s-yImethylsuIfanyl]—2—methyl-phenoxy}-z-methyl-

propionic acid ethyl ester

F18 (clear oil, 79%); 'H NMR (300 MHz, CDClg) § 8.06 (d, J=2.0 Hz, 1
H), 7.74 (dd, J=8.3,2.1 Hz, 1 H), 7.57 (d, J= 8.3 Hz, 1 H), 7.24 (d, J=1.9 Hz, 1
H), 7.10 (dd, J = 8.5, 2.4 Hz, 1 H), 6.55 (d, J= 8.5 Hz, 1 H), 4.32 (s, 2 H), 4.22 (q,
J=7.1Hz 2 H),2.18 (s, 3 H), 1.58 (s, 6 H), 1.23 (t, J = 7.1 Hz, 3 H); MS (ES)

m/z: 497 (M+H").
o) cl -
HO%@@ 0
. Ny
s/\f

N—=S&

2-{4-[5-(8,4-Dichloro-phenyl)-[1,2,4]thiadiazol-3-ylmethylsulfanyl]-2-methyl-
phenoxy}-2-methyl-propionic acid

Compound 19 (white gummy material, 86%); 'H NMR (400 MHz, CDCls) &
8.06 (d, J=2.0 Hz, 1 H), 7.73 (dd, J= 8.3, 2.0 Hz, 1 H), 7.57 (d, J=8.3 Hz, 1 H),
7.26 (m, 1 H), 7.16 (m, 1 H), 6.72 (d, J= 8.4 Hz, 1 H), 4.34 (s, 2 H),2.20 (s, 3 H),
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2-{4-[3-(3-Fluoro-4-trifluoronethyl -phenyl)-[1, 2, 4]thi
adi azol - 5-yl net hoxy] - 2- net hyl - phenoxy} - 2- net hy

wo 2@s0pi96Mi ¢ aci d Conmpound 7G2 (compound 21) WeGT/US2004/036028
prepared followi ng the sane procedure as described for
compound 7GlL (78% as a colorless oil: HNVR (400 Mz,

14.60' (s,DriIv,*B-lc)}mc\g/I,fs )?ng_)r?ﬁ%%e@ 2%305 Ale? gaucig@; é;og@ l?h‘]z%sg
51.17; ﬁnégé%ﬁﬁ) £ %ga?gé} 5,;3-955755'7?-6?,\,[;1 %'@3 4%91(7|\/E ¥ )BH)HRI\/S

for CHNOS: Found 470.0914 (cal cd 470. 0923).
Exanpl e 27 7F3

2-{4-[3-(3, 4-Di net hy [1, 2, 4] thi adi azol -5-yl me
t hoxy]-2-m et hyl - &%@é%f-)orret hyl - pr opi oni ¢ aci d

et hyl ester Corrpound 7863 was prepared according to the
procedure used for F1 (77% as a white

solid: HNWMR (300 MHz, 8.07 (s, H, 801 (d, J
=7.9 H 1H) 7.23 (s, 1 H, 6.B5 (s, 1 H, 6.70 (d, J

= .3 Hz, 2H), 5.45 (s, 28), 4.92-4.29 (q, J = 7.1 Hz,

2 2. 34 me n m o ) 53 !
6|I:|)|) 1. 25° g?%ec’)"’]z M’ﬁ’ge ‘ng gw}p pgm?aéd&ﬁ@ E%H)MZ 42?

MslHo n IExSn;hﬂree zgwagwgbm@ mlxture of compound 7-A (7.93 g,

1005 A P A AN RISy éyfarisne s

mmol) WeEReRsed iWdiosan® o1oTImE? )‘or\/@hmwedicﬁﬂmgcdw nhlxtlrd was
the procedure used for conmpound 7GlL 24/% (X\lnc}
partitiosed ibgtwemrnrtyeoetete andwater Tie organic layérs were dried and

concentrated. Purification by column chromatography (EtOAc/Hexane) gave
compound 7-C (6.169 g, 57%) as a colorless oil: '"HNMR(300 MHz, CDCl3) &
7.78 (d, J= 1.5 Hz, 1H), 7.67-7.70 (dd, J= 2.1, 8.6 Hz, 1H), 6.60-6.63 (d, /= 8.6
Hz, 1H), 4.19-4.26 (q, J=7.1 Hz, 2H), 2.53 (s, 3H), 2.27 (s, 3H), 1.66 (s, 6H),
1.24 (t, J= 7.1 Hz, 3H); MS (ES) m/z: 265 (M+H"). '

Example 21
o
~heds
| I
2-(4-Acetoxy-2-methyl-phenoxy)-2-methyl-propionic acid ethyl ester

Compound 7-C (2.14 g, 8.10 mmol) was dissolved in CHzCl, (25 mL).
mCPBA (77 wt%, 3.18 g, 14.17 mmol) and TsOH monohydrate (154 mg, 0.81
mmol) were added. The mixture was stirred at refiuxing for 4 h and cooled. Solid
Na,S,05 was added, followed by saturated aqueous NapS203, NaHCOs and
brine. The organic phase was dried and evaporated. Purification by column

chromatography eluting with EtOAc/Hexane gave compound 7-D (1.858g, 82%)
as a light yellow oil: 'HNMR (300 MHz, CDClz) 6 6.88 (d, J = 2.8 Hz, 1H), 6.74-
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8.07 (s, H, 8.02(d, J =7.7 H, H, 7.23 (s, H,

6.85-6.91 (m 2H), 6.75-6.79 (dd, J = 3.2, 8.7 Hz, H,
w®2008/0§959 2H), 2.34 (d, J = 7.0 Hz, 6H), 2.26 fGT/USIﬁDé}/O%OZS

1.57 (s, 6H); I\/S(ES) mz: 4 (MH), 413 (MH); HRVS

(I\/H-H) for CHN S 4 3.1533 (cal cd. 413.1535).
npl e 29 EtO 7F4

- 6.78 (dg:, M&z‘fﬁy& 808 Hz, i), 16,66 4d[b= 848 Hzi fl Hhot B0t 27 (q, phe iyl wz[

o). 2:86if51 b EP B o n e EblieY B ey Sl i . A NS

(ES) n#@rggw(kat;pldpre as described for conmpound 7F1 (72% as
a white solid; HNI\/R(300I\/Hz CDCl ) d 8.39 (d, J =

8.1 Hz, 2 H, 7.73(d, J =8.2 Hz, 22 H, 6.88 (s, 1
., 6.70 (s, 2 H, 5. . 4.25(q, J = 7.1 He,
IZ_DH), 2.2gs(s, I;)H), ‘%’?%éﬁrﬁs?ngm, 1.2§3q~(t, J=17.1

Hz, 3 H,; M5 (ES) mz: 481 (WH ). Exanple 30 9074

2- Met hyl - 2- { 2- met hyt™>4 i f1 uoronet hyl - phenyl) -
1,2, 4] thi adi azol - 5-yl métho phenoxy} - propi oni c acid
Conpound 7G4 (conpound 23) was Prepared foll ow ng the

sane procedure as descriled for conpound 7GlL (99% as

a whi t e ZbHidgxy-HpaRESOB2- MDY -Prviedadd ethyl eglerg . 48 (d, J

E)o%éolg@d Z% k‘?zs]s_g g% Bg%gm?‘llol)‘\yﬁrs_b% ke ﬁth‘*‘?HFguﬁEnL)lNgﬁ)Et |
in EtOig2.68 M), 6_ .63mptest) wa*_é 2ddé83ThdMrhikture wa%rmlrreo@tl tctdforEOh‘l
and coggggg’at%q? Z{_hg’d,emaue wﬁgoarﬁtlozr?ed El’etwe Et(g.gc and HgO The

organic phase was dried and concentrated. Purification by column
chromatography eluting with EtOAc/Hexane provided compound 7-E (1.28g,

' 81%) as a light yellow.oil: 'THNMR (300 MHz, CDCls) & 6.62-6.65 (m, 2H), 6.48-

6.52 (dd, J=3.0, 8.7 Hz, 1H), 4.51 (s, 1H), 4.22-4.29 (q, J= 7.1 Hz, 2H), 2.19 (s,
3H), 1.53 (s, 6H), 1.26-1.30 (1, J = 7.1 Hz, 3H); MS (ES) m/z: 261 (M+Na)

Example 23

ROy D

2-{4-[3-(3-Chloro-4-methyl-phenyl)-{1,2 4]th|ad«azol -5-yimethoxy}-2-methyl-phenoxy}-2-methyl- proplon
ic acid ethyl ester

Compound 7-E (124 mg, 0.521 mmol) and compound D39 (157 mg, 0.521
mmol) were mixed with MeCN. After adding cesium carbonate { 340 mg, 1.04
mmol), the mixture was stirred at r.t. for 2 h and then partitioned between EtOAc
and water. The organic phase was dried and evaporated. The residue was
purified by column chromatography eluting with EtOAc/Hexane to give compound
7F1 (198 mg, 83%) as a white solid: THNMR (400 MHz, CDCl3)58.29 (d, J=1.6
Hz, 1H), 8.06-8.08 (dd, J= 1.6, 7.9 Hz, 1H), 7.34 (d, J= 7.9 Hz, 1H), 6.85 (s, 1

87



Exanpl e 31 OCF, EtO 7F5
2-Met hyl -2-{2-nmet hyl -4-[3-(4-trifluoronethoxy-phenyl) -
WO 208/ 0495hi adi a2 | -5-yl met h oxy] - phenoxy} - pr opPCIUS2004/036028
acid ethyl ester Compound 7F5 was prepared follow ng
the sane procedure as described for conmpound 7F1 (92%
), 6. 7%%9%2%%%' QHF@QQM@'% &%M'Rﬂﬁ@@zm?&@%l Hzl-v) 804 (s,
3H) 1558(5 @tl) 1.26)1.36 (74 < B.1 Hz,13H); MS¢65$)sm/22 461, (M9, (q,
=7.1 H, 2 H, 224(3 3 H, 1.56 (s, 6 H, 1.28
(t J:71Hz 3 H; (ES) mz: 497(I\/H-H) Exanpl e
32 910CF 7Gb 24
2- Met hyl - 2-{2- net hyl - 4 [3 (4 trifl uoromsthoxy phenyl) -
[1, 2, 4] t hi adi azpl - _5-lyl met hoxy] - ;ﬂnenoxy} pr opi oni c
aci d Conpoundio ? ound 24) ymsMerepared follow ng

t he same procedure hed conpound 7GL (78%
white crystalline SO|Id) 00 WMHz, CD QD)
8.39 (d, J = 8.8 Hz, 24 51(d3 8.4 H, 2H)

6.94 (d, J = 2.5 Hz, 1H),683(m2|—|) 5.54 (s, 2
Hp-{4-[3-(BChlofost- me@y HipenyIlL1 B Bith{agiazol-yijetholV - (B pherfory)-2-ED
5 (MtH ) . Anal . Cal cd. VROPOUSdN S C 53.84; H, 4.09:

| 3&% sORtioRBGmound3F B¢ 83 md; 8B08nmdiBA- THE B! BLP3

and MeOH (1.0 mL) was added 2N NaOH. The resulting red solution was stirred
at r.t. for 5.5 h and then acidified with 1 N HCI. The mixture was extracted with
EtOAc and the organic extracts were dried and concentrated. Purification with

10 column chromatography eluting with CHgCIg/MeOH provided compound 7G1
(compound 20, 71 mg, 41%) aé a light yellow solid: "HNMR (400 MHz, CD3;OD) &
6.72 (s, 1H), 6.57 (d, J=7.9 Hz, 1H), 5.89 (d, J = 7.7 Hz, 1H), 5.40 (s, 1H), 5.26-
5.33 (m, 2H); 4.0 (d, J= 1.5 Hz, 2H), 1.77 (s, 6H), 0.90 (s, 3H), 0.70 (s, 3H); MS
(ES) m/z: 433 (M+H"). Anal. Caled. for C21H21CIN204S: C, 58.26; H, 4.89: N,

15 6.47; Found: C, 57.85; H, 4.86; N, 6.46.

Example 25

Q F
AN 0

e

S—N

2-{4-[3-(3-Fluoro-4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5-ylmethoxyl-2-methyl-phenoxy}-2-m
ethyl-propionic acid ethyl ester

Compound 7F2 was prepared following the same procedure as described
20 for compound 7F1 (78%) as a coloriess oil. "HNMR (300 MHz, CDCls) 8 8.12-
8.20 (m, 2H), 7.69-7.75 (t, J= 6.6 Hz, 1H), 6.86 (s, 1H), 6.71 (s, 2H), 5.45 (s,
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Et O 7F6
2-{4-[3-(3-Chl oro-4-trifluoromethoxy-phenyl)-[1,2,4]th

w0 awsazoFe 5- yl net hoxy] - 2- m PCT/US2004/036028

et hyl - phenoxy} - 2- et hyl - propi oni ¢ aci d ethyl ester
Compound 7F6 was prepared follow ng the same procedure

20, 4 B3, 9506, DS oy BPIPROBSTER) (e ) £ 41 8 .

Hz, SH), MB(E& IWZ(@QQ(M+H+8 6, 2.1 Hz, 1 H), 7.40 (d, J =
1H, 6.81 (s, 1 H), 670(3 2 H, 541 (s, 2

H),425(q J=7.1Hz, 2H, 2.26 (s, 3 H, .55 (s,
6 H, .28 (t, 3271Ek§rnp%iﬁ I\/B(ES) mz: 531 (M+H
). Exarrpl e 34 927G6
2- Met hyl - 2- {2%{\{ - - [ 3- (4-tri fg uor onet hoxy- phenyl ) -
t1,2,4]thiadi met hoxy]-e RFXY} - propi onic
aci d Conpound 7 5) 5 prepared follow ng
the sanme procedure as descr| bed T0r conmpound 7Gl (88%

white crystalllne sol i g I§RN(300I\/HZ CD OD) d 8.47
Sfd[gée F(lua d) 4Qr5|uordm§ﬂ1i% pl_ll?el‘\yi %Fg iﬂd J%I -5- S;llrgetlg) yl- %metgyig%)_&_&y}é g%y
6,82 (m 2 4 555 (s R 2. 23 53 (s,

Campons 768) (campoupd 1) Mqafs prepAr%d f(ollemmg:?heﬁﬁmﬂ CF
proce(glré)é% (N%%Célggg }grlg(ogﬁ%cﬁl G%EG(NJ (7Et/%7aﬁ€8812)‘?|esgml5%ﬁﬁlh @00 |
MHz, @I\/{SG{ ) 63.18- Blzﬁmnﬁ)rZH)QWWB)G:{ @, 2=41.9 HadiH)zBI005dy Ure
30Hz 1H é87690 (M, 1H), 674(d J=8.9 Hz, 1H), 5.66 (s, 2H), 2.17 (s,
3H), 1.46 (s, 6H); MS (ES) m/z: 471 (M+H"), 469 (M-H"); HRMS for

" CayH1gF4N204S: Found 470.0914 (calcd. 470.0923).

Example 27

e @o«( Y@

S-N

2-{4-[3 -(3,4-D|methyl-phenyl)-[1 ,2,4]th|ad|azo|-5-ylmethoxy]-2-m
< ethyl-phenoxy}-2-methyl-propionic acid ethyl ester

Compound 7F3 was prepared according to the procedure used for
compound 7F1 (77%) as a white solid: 'THNMR (300 MHz, CDClg) 5 8.07 (s, 1H),
8.01 (d, J=7.9 Hz, 1H), 7.23 (s, 1H), 6.85 (s, 1H), 6.70 (d, J= 1.3 Hz, 2H), 5.45
(s, 2H), 4.22-4.29 (q, J = 7.1 Hz, 2H), 2.34 (d, J = 7.1 Hz, 6H), 2.24 (s, 3H), 1.53
(s, 6H), 1.25-1.30 (t, J= 7.1 Hz, 3H); MS(ES) m/z: 441 (M+H"). |

Example 28

89



Xy} -2-met hyl - propi onic acid ethyl ester Conmpound 7F7
was prepared follow ng the sane procedure as descri bed
wo erosoorypound 7F1 (76% white crystalline sol i BOT/UB2OBMIB6028
(300 MHz, CDCl ) d 8.40 (d, J = 2.0 Hz, 1 H), 8.11
(dd, J = 8.4, 2.1 Hz, 1 H, 7.53 (d, J =8.4 H, 1 H),
' 6.85 (s, 1 H), @71(m 2H) 542(s 2H) 4.22 (q,

J =7.1Hz, 2 (s, %(s 6 H,; M
(ES) m z: 481“? anple
2{4[3(34D|chlor 4]th|adiazol-5-ylrre

‘t hoxy] - 2- net hyl - phenoxy} - 2- thyI -propionic acid
Compound 7G7 (conpound7@¥) was prepared follow ng the
sane procedyreEaPindeg ek divadagshyoatnd] 7GL (35%
white crystal | iArieethgidhanery;-2-patplRPien8eEe MHz, CD OD) d

? péﬁnci Jiﬁ)@ cg%%%PgdZ% %aszﬁgégl?ﬂ %c"cgamg‘vto(iﬁ? &%ce]dure

used fér éoﬂdpouﬂd AG1 @478) 4sla white Slid: HIiNMB 300 BIJ-EG QRClapd

8.07 (& THIEBAD Sy 7 bz, 1), 23 fs, Th), 35681 (R, 2ry8 758174
5 (dd, Jr]é ét %;%T @%I @h rz‘f@_ géf“zi’{)oz I@he(HYJ): 1.8+, 8H)hpad @z ek 51%7
(s, GHFMSXESQWIZDM (- H’ét 498 {(Ir-b45); 1AM Saldi-eH Y NCOLHNED . S:

4131533(ca|ch|11§t1%g5-§HF 160 C D21 "Cl 8A, 14%

Example 29

CF
Eto”><ﬁ> |

2-Methyl-2-{2- methyl -4-[3-(4- tnfluoromethyl phenyl)-{1,2,4]thiadiazol-5-yl

10 methoxy]-phenoxy}-propionic acid ethyl ester

Compound 7F4 was prepared following the same procedure as described
for com{pound 7F1 (72%) as a white solid; 'H NMR (300 MHz, CDCly) 58.39 (d, J
= 8.1 Hz, 2 H), 7.73 (d, J= 8.2 Hz, 2 H), 6.88 (s, 1 H), 6.70 (s, 2 H), 5.45 (s, 2 H),
4.25 (q, J= 7.1 Hz, 2 H), 2.24 (s, 3 H), 1.56 (s, 6 H), 1.28 (t, J=7.1 Hz, 3 H); MS
15 (ES)m/z: 481 (M+H"). |

Example 30
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Cs O, CH CNDW 92% 8D, 92% 6N HCI / Di oxane H 8E, 40%

| 8A [3-(3,4-Dichloro-phenyl)-[1, 2,4]thiadi azol -
wG200bp46eti ¢ acid ethyl ester A reaction m xtPRPCEUSL004/036028

D21 (1 g, 4.03 nmmol) and ethyl cyanoacetate (1.8 g,

6.1 mol) in 2 di chl orobenzene (18 nL) was heated at

160 C for 20 h. After cooling down to room

t enper at ur e, tone reag¢ti on m xture was purified by

col um chr uv to g| ve 180Q Ch9) of 8A as a

uhi t e soll @ H;/@gs.sg(d, J=1.9

0 Hz

Hz, 8.1 1 (dd 1 H, 7.53

(d, J:84Hz 1|—|),433(&J-7.1i—|z,2|—|),4.25
(s, 2H), 1.36 (t J = 7.4,Hz, 3 H; M5 (ES) mz: 317
(MH) 958B o

2- [ S2MEHFRIARP RSBt HomelybOheny i 2iiiagpzol

5-y ](MSia ha noI m%tth %Oé’f;(r;%?p' %111 0 mg, 0.57 mmol)

dded
ERPEUSH! i (CRMBOH PP WA RS TR EIne SR a 1 o

f1
proced%é) B3 sohBL&For meq QOO RGH RRRESBIE@! HIMIR (300

e sol vent was and the resi due was
MHz, maw-m)ofnmsb(elt vesh2 DR Hh .9kt drJ =Bhe Hay §d), 6.9hés d

S H), 6.8508) PitduBHP GoP dm S Bl e ol 01 (S5 188 4
M+H. 50741 ehicBBrar o3 MBENG.CAE: IoT 55 AR 4.23; N, 6.19. Found: G,
55.57; H, 4.00; N, 6.03.

Example 31
0]
: ‘ OCF
<, |
: N
0N )
S—N
7F5

2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethoxy-phenyl)-{1,2,4]thiadiazol-5-ylimeth

10 oxyl-phenoxy}-propionic acid ethyl ester

Compound 7FS was prepared following the same procedure as described
for,éompound 7F1 (92%, white crystalline solid); 'H NMR (300 MHz, CDCly) &
8.33 (d, J= 8.9 Hz, 2 H), 7.32 (d, J = 8.1 Hz, 2 H), 6.85 (s, 1 H), 6.71 (s, 2 H),

15 5.45(s, 2 H), 425 (q, J=7.1 Hz, 2 H), 2.24 (s, 3H), 1.56 (s, 6 H), 1.28 (t, J= 7.1
Hz, 3 H); MS (ES) m/z: 497 (M+H").

Example 32 -

91



10

15

(300 MHz, CDOCl ) d 8.39 (d, J = 2.0 Hz, 1 H), 8.1 (dd,
J =8.4Hz, 20Hz, 1 H, 4.1 (t, J =5.6Hz, H, 3.41
W@ 2005d41955. 6 Hz, 2 H). 8C PCT/US2004/036028

5-(2-Brono-et hyl)-3-(3, 4-di chl oro-phenyl)- [

,2,4]thi adi azole To a solution of 8B (100 ng, .0.36

mmol) in CHC, (4 ) at 0 Cwas added CBr ( ng, O0.47
0.47 mol) . Af¢gE, stirring at

nmol ) and PPh (1%? )
roon1tenpewmr§;g&a-' D h, the s nt was evapor at ed,
and the residue

g fi ed mm chr omat ogr aphy
to provide 6 ng (869

of9°8Clas/ a white solid; H NWR
(300 MHz, CDCl ) 8.39 (d, JS=M. 0 Hz, 1 H), 81(dd J
= 8.4 Hz, 2.0 Hz, 1 H), 78583 - 378(m 2 H, 3.73 -
3. 69 {1Bthyi- ?)met 48uoromethoxy-phenyl)-{1,2,4]thiadiazol-
2-(?12-{2 I3 %ﬁ%t[ ﬂerﬁﬂ@@kﬂgﬁﬁubh}él}a 4]t]h| adi azol - 5-y
| ]-ethyl sul fanyl }-2-net hyl - phen

oxy)-2-met hyl -propionic acid ethyl ester A m xture of
Sompoendg GEo(cempavrg|34) Avas prepared following the same

proceaiﬁ% ré%éffaas%tr%ea f%&%ﬂh{ﬁ%‘?éﬁ )éHg%N I‘ﬁteﬁ(ftﬂl?taaﬁmséy% “Ff
NMR (§@0(M5|é CD;0D)478.39md| M 8. Bﬂmmﬂpﬁmm SEig4 B, QrH1)er

,concentrated and purif

6.94 (i 20k B iy 683 D2 MnB St 8 LS B231lR03 H). { s, BrH:

MS Egﬂﬁg %B%I\/ﬁ% ﬁkhgr?@%oﬁﬁa-{%N 55 ,)05%%3’&, Ei,?ﬂl)(d?),

N, 595’ F%uh C)53.69; H 1991 INH.827.26 (s, 1 H), 7.1 (dd, J =

5 Hz, 2.1 Hz, 1 H), 6.60 (d, J = 8.5 Hz, 1 H), 4.23
(q,J:71 2H) 3.37 (t, J = 6.4 Hz, 2 H), 3.26 (t,
J = 6.3 Hz, H), Zztxé |§3 , 1.60 (s, 6 H),

(t, J =71 CES) mz: 5 (MeH ).

OCF3
EtO
c:|

, 7F6
2-{4-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-ylmethoxy]-2-m
ethyl-phenoxy}-2-methyl-propionic acid ethyl ester

Compound 7F6 was prepared following the same procedure as described
for compound 7F1 (90%, white crystaliine solid); 'H NMR (300 MHz, CDCl3) 8
8.41 (d, J=2.0 Hz, 1 H), 8.19 (dd, J=8.6, 2.1 Hz, 1 H), 7.40 (d, J=8.6, 1 H),
6.81 (s, 1 H), 6.70 (s, 2 H), 5.41 (s,2H),4.25(q, J=7.1 Hz, 2 H), 2.26 (s, 3 H),
1.55 (s, 6 H), 1.28 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 531 (M+H"),

Example 34
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d
2-(4-{2-[3-(3,4-Di chl oro-phenyl)-[1, 2, 4] thi adi azol -5-y

wo peosoimpbsul f anyl } - 2- PCT/US2004/036028

nmet hyl - phenoxy) - 2- net hyl - propionic acid A m xture of
8D (37 ng, 0.072 mmmol) and 6 NHC (2 m_) in,

4-di oxane (1 nL) was heated at 100 C for 24 h. After
cool ing down, {he redction mxture was extracted wth

et her (5nL OCkyers were
dried, concentrabted I col umm
chromat ography to grv g7 (H099~01"ct he target

compound 8E (compound 27) ass-aywhite solid; H NVR (300
I\/HzCD(D)d829(d J =19 H, 1H, 807 (dd, J =
8.4 Hz, 1.9 Hz, ,758‘%%1 =8.4Hz;, 1 H, 7.23
(d, Z—thh&l_—%{ﬂ-thethyl4{:&(4—tmluﬂz6n(etﬂuxy ohenyIBl1 2, Ahiadiaze® Hz, 1
H, 6.70 (d, J5¥ingthoxyiphentxyfprop®ngReidt, J = 6.0 Hz, 2
H, 3.31.(m 2 H, 2.15 (s, 3 H, 1.56 (s, 976 H; M
Cesppoliad 7883( c@Mﬁduhd 23NV ;zrepafex:ﬂfdllownr(g tHeGameél O S

procedy S EHRE B CHIRPHR OG (RIH SR e15 NGO
NMR (860 MHZNCPROM478.47 (3t §22.8 1841640832 (dd, J= 8.6, 2.1 Hz, 1
H), 7.58 (dd, J=8.6, 1.4 Hz, 1 H), 6.94 (s, 1 H), 6.83-6.82 (m, 2 H), 5.55 (s, 2
H), 2.23 (s, 3 H), 1.53 (s, 6 H); MS (ES) m/z: 503 (M+H"). Anal. Calcd. For
C»1H1gCIF3N20sS: C, 50.16; H, 3.61; N, 5.57. Found: C, 50.16; H, 3.33; N, 5.43.

Example 35
0]
N
0N ) ci
S—N
7F7

2-{4-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yImethoxy}-2-methyl-pheno
xy}-2-methyl-propionic acid ethyl ester

Compound 7F7 was prepared following the same procedure as described
for compound 7F1 (76%, white crystalline solid); 'H NMR (300 MHz, CDClg) &
8.40 (d, J=2.0 Hz, 1 H), 8.11 (dd, J=8.4, 2.1 Hz, 1 H), 7.53 (d, J= 8.4 Hz, 1 H),
6.85 (s, 1 H), 6.71 (m, 2 H), 5.42 (s, 2 H), 4.22 (q, J= 7.1 Hz, 2 H), 2.23 (s, 3 H),
1,55 (s, 6 H); MS (ES) m/z: 481 (M+H").

Example 36
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Cs CO, CH CNDW 6N HCl/D oxane H 9E, 40% EtO. S- N

9A [3-(4-Trifl uoronethyl -phenyl)-[1, 2, 4]thiadiazol -
wG200bhp46eti ¢ acid ethyl ester Replacing D21 weeTus®i4/036028

and follow ng the sane procedure as in the preparation

of 8A gave 9A (12% white cryst alline solid); H NW

(300 MHz, 98CDg ) d 8.41 (d, =81H 2H, 7.73

(d, J =8.2 HJ 2 434(q J—72Hz 2H) 4. 27
(s, 2H), .3HAT, 3 H)j PEs) mz: 317
(MFH ). 9

5- ( 2- Brono- et hyl ) - 3- ( trQ/\lﬁ)r methyl Bhenyl ) - [
1,2,4]thiadiazole To a soluti®sm™of 8A (220 ng, 0.696
nmol) in Et()—l-THF (3 rrL Zrm); at room tenperature was
added NaBH . After stirring for 20
h, a f&nds- D'S‘FIO @?Y')Vﬁb?é”é&ﬂﬁ ASodmeliRdkH excess of
hydride. The B8NY@AR NG BEYBIOIPRE2%And t he resi due
was partitioned between CH CI and water, gotge or an| Cc

FlerepovRe 76v; (SBMRRYNE &0 YRS RreRAradI oo Wiy

procedure %% @éds%ﬂp% for W&?G‘?n %,t\gﬁl(t:é‘ BRLt fgﬁcﬁ’eg&&f

NMR (Q@@QMHE, CD,0D) moxsahm)mhg((asﬁ @4Hz 901) mxd J=
After stirring at roo mte erature f

8.4 Hze 81N 0% Lo adora o). Gag Cnd 3 851 d b 2 5.4
Hz, 1 @f £8545% E2IBQB B!, 5b<(spé ! S @ T/t 4¥s R,

My

Example 37

0] .
Ci
. S/\/</S,‘N cl

2-(4-{2-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yl}-ethylsulfanyl}-2-
methyl-phenoxy)-2-methyl-propionic acid
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white solid; HNW (300 Mz, CDCl ) d 8.42 (d, J = 8.1

Hz, 2 H, 7.74 (d, J =82 H, 2 H, 3.84 - 3.80(m 2
wWo005841969 - 3.71 (m 2 H). EtO 9D PCT/US2004/036028

2-Methyl -2-(2-met hyl -4-{2-[3-(4-trifluoronethyl-phenyl

)-11, 2,4]thiadi azol -5-yl ] -

et hyl sul f anyl } - phenoxy) - propi oni ¢ acid ylgester

oRepl AgC18D WIGGH200,Eind f@P @ pr ocdalie

Powing N he
OQ\/ 35 e prepar@,tlon of 8E E%Ae\% 089% WhltEtOH/THF
_ﬁolld) 00, 1pfC  CDCI d§“39(d = 8.1 He,
g@ 773(d C= 8.2 Hz, 2 H), BA28%s, 1H), 7.16
(dd, J = 8.5 Hz Hz, 1 H), 6.59 (d, J =85+H, 1
H),423(q,J , 2 H, 3.40 (t, J = 6.4 Hz, 992

, 3.28 (t, [gépgg{ 3 ,

%H) 1.82 ( 3I—l,BN§QE§%// 1(I\/H-H

H?Z\M:DEE Chyl - 4{02?3 (4- fl / h h I
t hyp=R-(2- methy tri uoromat eny

)-11, 2, 4]th8|(B§d| a2ol -5-yl]-ethy . 8C 50%f0f28t>é

| sul f I} phenoxy) - 6I’Op| oni ¢ acid Repl aci ng Dwth 9D

and g t he sa procedure as in the E’qratlon

2.1
7.1
84 Qs,
—7

SLcone % vvhite sol j
d 8.42\( = 2 7.78 (d,
J esE, EEIQCNEDW, 7.23 (d, /t‘ﬂ I—I) " £117 (d,
1/= 8.3gdg, 1 H), 6.76 (d, J §D49§yz 3 43 (t, J
=6.1 H, 2 H, 3.30 (m 2 H, 21 , 1.54 (s,
6 H; M (ES) n120481( H). HRI\/S/chcdforCZ

OCéN H@l/éloxan%SZW ad;  482. 0952, J Cl

i's ion Th Pl e compounds
are PPAR del t a agoni st s™a# @rr‘e\A/Zgr/ejfore ,aiseful in
treating or inhibiting the pr%grgoz ion of PPAR delta
medi at ed condi ti ons, such as P& tes, cardi ovascul ar
di séases, Metabolic X Syndrone, ‘

= Nr@ ?
Y
o S=—N Cl

[3-(8,4-Dichloro-phenyl)-[1,2,4]thiadiazol-
5-yl}-acetic acid ethy} ester

A reaction mixture of D21 (1 g, 4.03 mmoil) and ethyl cyanoacetate. (1.8 ¢,
16.1 mmol) in 1,2-dichlorobenzene (18 mL) was heated at 160°C for 20 h. After
cooling down to room temperature, thé.reaction mixture was purified by column
chromatography to give 180 mg (14%) of 8A as a white solid; 'H NMR (300 MHz,
CDClg) §8.39 (d, J=1.9 Hz, 1 H), 8.11 (dd, J=8.4 Hz, 2.0 Hz, 1 H), 7.53 (d, J =
8.4 Hz, 1 H), 4.33 (g, J=7.1 Hz, 2 H), 4.25 (s, 2H), 1.36 (1, J= 7.1 Hz, 3 H); MS
(ES) m/z: 317 (M+H").
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15

hyper chol est erol em a, hypo- HDL-chol esterol em a,
hyper - LDL- chol esterol em a, dyslipidem a,
w@rdsne®sd er osi s, obesity, and conplications tPEr/E681004/036028
For instance, conplications of diabetes include such
condi ti ons as neuropat hy, nephropathy, and
reti nopathy. The invention features a nmethod for
treating a subject with a PPAR delta nedi ated di sease,
said method conprising adm ni rigpg to the subject a
t herapeutical |y hf ecti a of a pharmaceuti cal
conposi tion conprising onp of the invention.
The invention al so provisd'é's a method for treating or
inhibiti'ng the progressi®h of diabetes or inpaired
gl ucose t ol eRd&hGet-Piphlerophgryb€h2 Aliedieedm t he net hod
conpri ses admi ni st eri hglltedapple subject a
therapeutically effective anmount of a pharmaceuti cal
: i an
TR B3BE R AR ED TS S RPN T EPHE R R e
room témpevdiate daisrideledaaBids (18eumgRe Biinhesl). Afemnstirfiag for 20 h,
adm ni stration purposes. To prepare these

P :
a few gypps PhYaker ware @@‘?ﬁﬁ)’éﬂ Aduesieh exgesaof Bydiide Ahemelvest was
: [ L Qi ' it | t
ovapogféd 4l fle [ERIRED paftiRee pplwdél CHBCK AP RaRd The
organievphhsa waisad et and coatentraied cfiiabiugeanixturerwashpasfied by
take a wide varjety of faqr endi nq .on the.faqr :
columiy EMsk BRIBRT OB B TP BTN L BELAS B hienaauts MR
(300 MEAICTICRYb 86 (650 Hz0PH)28M 10@R, VA 12, 2BIHAVH),
osage formsuitable, preferably, for oral
411 (tade ;6 Hz, & HprB. 41 (par-ebibalral 2 H)j ecti on. For exanpl e,
in preparing the conpositions in oral dosage form any
of the usual pharmaceutical nedia nay be enpl oyed.
These include 10lwater, glyc &l's, al cohols and
the like in the rz%\se/af*(/or, uid preparations such
as suspensi ons, syrups, SeNi xirs &hd sol utions; or
solid carriers such as gg '
5-(2-Bromo-ethyl)-3-(3,4-dichloro-phenyl)-
‘ [1,2,4)thiadiazole

To a solution of 8B (100 mg, 0.36 mmol) in CHzCl, (4 mL) at 0°C was
added CBr, (157 mg, 0.47 mmol) and PPhy (124 mg, 0.47 mmol). After stirring at
room temperature for 20 h, the solvent was evaporated, and the residue was
purified by column chromatography to provide 106 mg (86%) of 8C as a white
solid; "H NMR (300 MHz, CDCls) § 8.39 (d, J=2.0 Hz, 1 H), 8.11 (dd, J= 8.4 Hz,
2.0 Hz, 1 H), 3.83 — 3.78 (m, 2 H), 3.73 — 3.69 (m, 2 H).
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15

starches, sugars, kaolin, lubricants, binders,

di sintegrating agents and the like in the case of
weowdet®s9 pills, capsules and tablets. n view BET/URM04/036028

ease in admnistration, tablets and capsul es represent

t he nost advant ageous oral dosage unit form in which

case solid phgrnaceutical carriers are generally

enpl oyed. For conposi ti pas, re carrier

wi || usual gy { terile yat At 1 east in large

part, though other 0 g, If or-e anple to aid

solubility, may be MCN$ g gﬁﬁmtablg sol utions, for

exanpl e, may be prepared 'Q whi ch the carrier

SRR Ml R
suspen3| ons rm al so repare |n .whi ch case

appropriate liquid carriers, suspending agents and the
i thextORy ob8CE D6 oy @. 3‘m trhml):am)(ﬂa-méroaptosa-imetbyle for

per cut aneous adm ni St r tion, %ﬁ carri.er ﬂaégo Iby
phenoxyc)ﬁpetl%é@daetb%‘r\%‘ff?%?Q) BAmEaRd ip G was
added SHLERD: 1 505hb: 0372980 ghﬂﬁtm&welwas?%@qa OMde N,

Ives O y nature 1 n mnor proportlons
conceniiel, addipuriied b@a:ohﬂt\n cb[mnatagear@m (EtQAsthaxene) to pes

140 ma 57 )1 B8 P ke sl AR5 AR, GERFRIp 8 ey
2.0 Hz”gjﬁ’;gré 16 (ddiey 9894 He o @R OSH, 1288 (d Tﬂesmmmom t7.26%s,

Mi'stefed 1 n vari ous way
1 H), ﬁfawevams 5 b, @ Has1 &) s@.60-( dnJ=a&5ahlZ,o1 h't),n‘%ﬁﬁ (a1,

2 H), G810 I mErEHEad Hhrbao BoV o Aty Bl 2enee: 8 19 68,6

'H),1.2%°g.95_-1079'?‘1-lli‘93 PgsAsiESym/2s 51 nvgHspi tabl e in the

Pparation of aqueous conpositions. t is especially
advant ageous to formul ate the aforenenti oned
phar maceuti cal cgnpositj ons i n dosage _uAi t lorm for
ease of adm nj 3 S G age.
Dosage unit formA : [ peci at i on herein
refers to physically di és\lswtafﬂe as
uni tary dosages, each unit cog,gal ning a

2-(4-{2-[3-(8,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yl]-ethylsulfanyl}-2-
- methyl phenoxy)-2-methyl-propionic acid

A mixture of 8D (37 mg, 0.072 mmol) and 6 N HCI (2 mL) in 1, 4-dioxane
(1 mL) was heated at 100°C for 24 h. After cooling down, the reaction mixture
was extracted with ether (5mL x 3). The combined organic layers were dried,
concentrated and purified by column chromatography to give 20 mg (40%) of the
target compound 8E (compound 27) as a white solid; 'H NMR (300 MHz,
CDs0D) § 8.29 (d, J= 1.9 Hz, 1 H), 8.07 (dd, J= 8.4 Hz, 1.9 Hz, 1 H), 7.58 (d, J
—8.4 Hz, 1H),7.23(d, J= 1.8 Hz, 1 H), 7.15 (dd, J= 8.3 Hz, 1.9 Hz, 1 H), 6.70
(d, J=8.4 Hz, 1 H), 8.38 (t, J=6.0 Hz, 2 H), 3.31 (m, 2 H), 2.15 (s, 3 H), 1.56 (s,
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predeterm ned quantity of active ingredient cal cul ated
to produce the desired therapeutic effect in
was@soimsd on with the required pharmaceuti cal PEF/UBM04/036028
Exanpl es of such dosage unit forns are tablets
(i ncluding scored or coated 102t ablets), capsules,

Pl wd cket fers, injectabl 0 i ons or
6 H); @%{%ﬁgﬁ@a 2 BAEBEL RIS Zicabncleh Soniat G e 2. ooz
d segregated multiples thereof.
found; igfggggutlcalA acceptable acid addition salts include
‘the t herapeutically active non-toxic acid addition
salts of disclosed conpounds The latter can
conveni ently be obtalgf treatlng the base form
wth an appropriate a oprlate aci ds conpri se,
for exanple, inorganic aC|ds such as hydrohalic acids,
5 . e.g. hydrochloric or hydrobrom c acid; sulfuric;
nitric; phosphoric and the |ike acids; or organic

acids such as, for exanple, acetic, pr ooiﬁ
Ohydr 2€@ffd ¢, NCGIgIOQsEL pyr LRIPC, ox ic, ?:% NaBH4
0%( snilc, mareic fumarit, malli c, {{ ay a C'”Et@)H/THF

et hanesul fon' et efesul forFPc, Ber¥enesul f oni c,
, tokggnesulfonl-,Ctyclanic, sal i cylogiaci2%
p-am nosalicylic, palnmoic and the |ike acids. The term
addition salt also corrpri ses the sol vates which the
di scl osed co as well as the salts ther€o
Hhl e _to Ngr/rr@?c/h dol CAuERPhr e Ne @
al coholat ¢s ard the |ikeH, nverselyth Sal orm can
be conver ed By treatnent vvlth al kal i o
base form Stere0|sonerA forns deflnesg?ﬁ fhggmgss bl e
i sonerd c forns mhlch he conpounds of Formul a (I) may
posg O ess ot her nti oned or indj Ei tegF t he

chem cdl : atl nds den Qtes m'xt ur e

0 terec I/Sheﬂll f 5, Said
m CeatRsCYglN/BMRi ng al | di aster® rs sanﬁ‘ﬂ enant i Oner s
of the basic nol ecul ar structur SD Mbt,/e in

| | CF
6N HCl/Dioxane HO&O\@ N\KQ/ ®
g N~ |
S/\/<S/N

9E, 40%

EtO N 7/@Aﬁ
) and;
O SN

[3-(4-Trifluoromethyl-phenyl)-{1,2,41thiadiazol-
5-yl]-acetic acid ethyl ester

Replacing D21 with A2b and following the same procedure as in the
10  preparation of 8A gave 9A (12%, white crystalline solid); 'TH NMR (300 MHz,
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particul ar, stereogenic centers may have the (R)- or
(S)-configu ration; substituents on bivalent cyclic

wa@ atoanaded radi cal s may have either the cis- 0PCT/US2004/036028
trans-configuration. The invention enconpasses
stereochem cal ~ isoneric fornms including

di ast t th |
" CDClo)b 8t {d, %S%rnfhaezwszwadeﬁ?c%&%%iH o skt bz, 2

H), 428082 T Tab P fgh o s ED I ST TREAD) 1 e

above and 103follow ng fornul ae are intended to be
included within the scope of tpheregegnt invention.
Those of skill in Bhe di sorders or
conditions nediated by th delta could easily
deternmine the effective ddil'y anount fromthe test
results presented herelnaf$%r and other |nfornat|on n
‘general it is coft( Wﬂﬁ%%t@%%"” WororEYheut i cal |y
ef fective dose woul dPEBVEHemt qﬁ@?“ﬁg/kg to 5 my/ kg
body wei ght, nore preferably fromO0.01 ng/kg to 0.5
ng/ kg body weight. t may be appropriate to adm nister
5 tThea tdotutamesft8 A 220ymef 0 E96immod)ds & ted-Tit, (3 mLe2mLy aur

room temparajurosimsaaen HeeBE el i o rinfh, ArexsTRiEHP L n
a few 8%}1}"9% \Klé‘lre'ﬁveré Qdded @@Hh@ncﬁ@%@ds%f d?ld@5 Thé Sol¥&ft Was

ng, and in particular O. of active
evaporatgdeedid the pasidugwas msta@@eﬂ(hﬂ’tweﬁb’i&rwcels andyvalge Phe

organi ginase W SBT a e E et R OeR AT ov R I o dhudP sRERERC

in tinmerel ease or subcutaneous or transdernal patch

10 -8 U Abtinst. thBlabele Teede mgenadlatedin GHSOL 4 mL) at 0°C was

formul ated as a spray or other topical_or inhalable

addedf GBm(220i gs0. 90ﬁen andiBRhg23hmas Plempolbs After stirring
at roo&ggﬁrgﬁejta Lﬁ;e fﬁp%(gﬁpﬁ%déol\? Wy BAdE d""an‘EHEEQHQ iduBiwas

par ti cul ar 'condi ti on
purlfleﬁrlﬁaé@ldmn chromatography to provide 100 mg (44%, 2 steps) QC asa

white solid: "H NMR (300 MHz, CDClg) § 8.42 (d, J= 8.1 Hz, 2 H), 7.74 (d, J =
15 8.2 Hz, 2 H), 3.84 — 3.80 (m, 2 H), 3.76— 3.71 (m, 2 H).

o .
CF
/
S/\/<S/N

2-Methyl-2-(2-methyl-4-{2-[3-(4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5-yI]-
ethylsulfanyl}-phenoxy)-propionic acid ethyl ester

Replacing 8D with 9C and following the same procedure as in the
preparation of 8E gave 9D (100%, white solid); 'H NMR (300 MHz, CDCl3) § 8.39
(d, J=8.1Hz, 2H),7.73(d, J=8.2Hz, 2 H), 7.28 (s, 1 H), 7.16 (dd, J=8.5 Hz,
20 2.1Hz, 1H),6.59(d, J=85Hz 1H),4.23(q,J=7.1,2H),340( J=6.4Hz,
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10

the severity of the condition being treated, the age,
wei ght and general physical condition of the
w@20osi0¢eebar patient as well as other medi cati oPCT/H82004/036028
patient may be taking, as is well known to those
skilled in the art. Furthernore, it is evident that

2 10, SR LI 48 ATk TR b J B B8 7 g

H); MBAESNin/AamdAqM endi ng on the eval uation of the
physi cian prescribing the conpounds of the instant

invention. The effective daily anount ranges nentioned

herein are thgreforel only guideline The next section
i ncl udes dgg N rmation yel afi ng%% the use of
the di scl osed s and cpIMyos ons. 104E. Use

The conpounds of thesprgse é’N\Enti on are

phar maceuti cal ~/ active, f exanpl e, as PPAR delta
agonij. s an referably as PPAR al pha/delta dual
TR R B abenmeduetd 2elicoeniion
the conpounds are PYEPRTSENPREEL I ve PPAR del ta
agoni sts, having an activity index (e.g., PPAR delta
pot ency over PPAR al pha/ ganmma potency) of 10 or nore,
and preferably 15, 25, 30, 50 or 100 or nore.
ARepading withril) hed falkpydny the bamegrpoeduls = i tteal

preparalgB 1 0R PhaE dPaoPaaR BB fdhitte et LA Parelfz,
CDgOI?VIf ? rgmzf(@,l JEF 1 m,ezwgbig] (? LAng ol Hg yIH) OB 3RS Q%ﬁ%er‘i’z,

, the treatnent of, the preventron of, t
1 H), A.o¥ (dw/ rB-3dimlitt i Bs7Gi () b Sebblzst Hih8s8 (t, J = 6.1 Hz, 2 H),

3.30 (B 2| e g e T ts eyl b =

calcd f@k%@ﬂ@ﬁ?lgl&&@ﬁg@&@b@%@i fourkPygpagsoheart di sease,

cardi ovascul ar di sease, hyperchol esterem a, and
hypertriglyceridem a, type Il diabetes, insulin

resi stance, inpaired glucose tol erance, dyslipidem a,
and .

100



10

15

20

25

30

| ow HDL-C. Preferred conpounds of the invention are
useful in lowering serumlevels of |owdensity
WO 2sprsei ns (LDL), internedi ate density | i popeDUS2004/036028

(IDL), and/or small-density LDL and ot her atherogenic
nol ecul es, or nol ecul es that cause atherosclerotic

D 'Foﬁﬂ[m%ﬂlﬁﬁtahﬁnﬁdm gpgmsnredum ng cardi ovascul ar

’ co I catl ons erred conpounds al so are useful in

elevatlng serum | evel s of high-density |ipoproteins

OSSR 8 BB PR i AR
in treamr@br nﬁgh&xha?me gdagowsmr( EPI?ASme rgBB%d conditions, such
i at ed di seases i nc| ude Syndrome or
as d.aq?gggbg@rd@@ﬁ@%%?a%@é\ﬂetabalw Syneremep| ood
0 :
ryporcH IR B3t HDUL SR 318 R D OONBR e,

dyslipmhem;aalaibh@sclereﬁlsgaib@bm,aand ccsmphr;qwnshbémf erfyrandtance,
ceri, d C. According to one
complicgfiis S e RESINTRE b Condlions ar deutirahp rRhop
and refifopiAg. in a method for treating or inhibiting the
progressi on of a PPAR-delta nediated condition and,
optionally, an additional PPAR— al pha medi at ed

SRR (TR Do EORRE AR S T8 PRAR

mednateﬂfcﬁséasee sarmu@thd@lfcoanpmﬁg%UMIﬁ%télffngttBQhé %VJB kQn-
Anot her asgect of the invention is a nethod use

therapeyiigady efierdvepmaugbet a phabnaceutiond gampuo@mops:omrm@a
compogﬁa@fm@ﬁﬁ)ehﬁbﬁe & m@érﬁ‘ooﬁoaﬁ&#é c%if-?s g%g%tg'{agigrs li?%%tﬁ{q ar

ease erch esterem a

' mhlbltlm@mespmgressmrmdf dispeteseot igipafresiegiicdsy wisranca itfla QubRict,

di sc]l osed herein a PPAR- al pha nedi a ed

d .
whereig i stBAd comEEees GO GG, A FbIECt 8. REDEOPR Y
effechv%Yé}ﬂbQﬁ?a)f’ a Bﬁéﬂm&&ﬁﬁh%%rﬂgeﬁt@h Q:Bﬁ]ﬂr?]fsmé”c %*&%%a' Jfélge

and inpaired fasting g I nsu
invention. di abet es and ot her conditions disclosed

The compounds of the present invention may be formulated into various
pharmaceutical forms for administration purposes. To prepare these '
pharmaceutical compositions, an effective amount of a particular compound, in
base or acid addition salt form, as the active ingredient is intimately mixed with a

pharmaceutically acceptable carrier.

A carrier may take a wide vari‘ety of forms deperiding on the form of
preparation desired for administration. These pharmaceutical compositions are
desirably in unitary dosage form suitable, preferably, for oral administration or
parenteral injection. For example, in preparing the compositions in oral dosage

form, any of the usual pharmaceutical media may be employed. These include
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herein. A further aspect of the invention is a nethod
for treating at | east one PPAR-delta nediated
w@onndiosioen and at | east one PPAR-al pha nedi at ePICT/US2004/036028
condition in a patient, said nmethod conprising
adm ni stering to a patient in need o treatnent a

* water, BREE U, pERhornd ik S Pass el fald proparations

such a@@éﬁéﬁ%ldﬂsc ayrups! ”@I%‘stelrfm?olt‘i%rf’sh of Qélhd@&me\‘! &E&w bs

limtation, one or nore of the di sclosed compounds,
starch@mcsmsdsafém llxbalpaytSabwpt%lbilmntegrmmgragnntseand phe fike in

Kill t t be aple t
i caig, PRPARRErS BOE, Prlbe oot ARl of i Sl 0
adminid@a#en, ﬂ‘a‘biet§ abatdepal Lestr@Eréé@nt ﬂ@n@éﬁé’d&iﬁnté@é&t&r Srapuch
as a ght, general health, the type of” synptons

dosage elqugfpr fﬁg'ntW’élﬁh R8se sokid @harréa@ﬁté@@h@amefs atehgenerally

employlEy., 81 bBféne A EGABLR inn8nG st irn T yRURHY beiprise ferita
water, bt foubt 30 Garge e, bﬂﬂbghvmhgmwgr@n@ntdafdr)éxdg?ﬂ@% ail | be

et ween and 5000 g for an adult subj ect nor mal
30|Ub||l7%| RY Pedapiideds INieatabia solytions, el exasmpiel aaydres plenaced

g PTG B TP

saline and dmgmsdmmamJMahlémmpehﬁbﬂd neencalsdibegprepatdibin
di scl osed P 2. Formul atj ons Dos% unit forns
which ¢ase gRR ‘%Pé\@i @ %U'dcfé'ﬁ%‘%ﬂse§usﬁﬁﬂ iNg ageng th @r'gﬁLm@é be

emplogit R YRe BBMRANRAIAELR B pERMIRRS AdifinRisRRASHRNS:

par enteral solutions packaged I n contal ners
carrieraxpdionetly tompsigediavieriedrationtenhiandingi apeait addiesa smmge

wetind bt BHHER o AR RESRlie SRPNEE o R FEALIRIR S
proporfionsiubiaich eiflitiveeadd B6t ke sigamdant dBlbfitodis effect to the
skin. Such additives may facilitate the administration to the skin and/or may be
helpful for preparing the desired compositions. These compositions may be
administered in various ways, e.g., as a transdermal patch, as a spot-on, as an
ointment. Acid addition salts of the compounds of formula |, due to thei.r
increased water solubility over the corresponding base form, are more suitable in

the preparation of agueous compositions.

It is especially advantageous to formulate the aforementioned
pharmaceutical compositions in dosage unit form for ease of administration and
uniformity of dosage. Dosage unit form as used in the specification herein refers
to physically discrete units suitable as unitary dosages, each unit containing a
predetermined quantity of active ingredient calculated to produce the desired
therapeutic effect in association with the required pharmaceutical carrier.

Examples of such dosage unit forms are tablets (including scored or coated
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Adm ni stration nethods include oral, rectal,
parenteral (intravenous, intranuscular, subcutaneous),

WO ndosaeiose er nal , i ntravagi nal, intraperitoneal PCT/US2004/036028

intravesical, local (drops, powders, ointnments, gels
or crean), and by inhalation (a buccal or nasa

! pr rLen I royl ations.i.ncl ude . '
tablets} Ychistos B AW e baFERlr varfis BCaP R splutionsses
susperiibné | teasposharefiedhochiad aNE it ke, il sEPB§ate@ultiples
sterile powders for the preparation thereof. Exanples
thereobf carriers include water, ethanol;, polyols (propyl ene
gl ycol, polyethylene glycol), vegetable oils, and
i njectabl e organic esters such as ethyl ol eate.

Flhairdidcputiedilyecceptaii@aorichdaitiornsalissiaciotie ahs @adriaplutically
such as lecithin, a surfactant, or naintainin

active eprigyic ati€ agditionsais af sisclaggeiGosmpounsts. sldig @_%ébé}a@e

conve B} HettBd s s TI AHEL n b BlopliRe Bt

Appropgéamt é;)ajdv? cem@rhi)de{ fs;,kr) e_é(émp{#dmu{r‘_gahigrafo:dm_ﬁhcﬁf as hytdnol'(ago\, ;
aasor nts, . rrcants,, | jurtreri n agents, an

acids, G9. M@@?'Paépg hygwﬁo@@: %ﬁfyﬂﬁwtéﬂ: 9 oggh@%& and the

like achl: \Of §nié%%Fasaém‘?\fé‘si%."é%pll@?%éét[&grcgﬂﬂoﬁéfy' ng,
and dis al  agent

ensi ng agents; anti mcrobi s Such as
hydroxpeceatienactic; youndbubxatic] mafumin auccini) nsalelsi, uraaricl; malic,
.isotonic agents such as a sugar, or sodium.chl ori de;
tartarig, (e MeyRNE S ToREy R RsEHTaTE henzstesionic m
toluen%ﬁlﬁﬁi@,&%@lﬁn RNdalsAial p%miﬁé%n@gﬁzq Rl éie-@elikelacids.
agents. 3. Conbi nation Therapy The comounds of the

The tepmeaddition el alsogtPmpsascthesevates whiah thetdiseiosed h

comp TR bl NS, 3035 D0 v o

examplowgtiaigs cgeohslariscdndthesitkat i Corlargsly anel shh ¢oifm kaates.

converted by treatment with alkali into the free base form.

Stereoisomeric forms define ail the possible isomeric forms which the
compounds of Formula (I) may possess. Unless otherwise mentioned or
indicated, the chemical d'esignation of compounds denotes the mixture' of all
possible stereochemically isomeric forms, said mixtures containing all
diastereomers and enantiomers of the basic molecular structure. More in
particular, stereogenic centers may have the (R)- or (S)-configuration;
substituents on bivalent cyclic saturated radicals may have either the cis- or
trans-configuration. Thé invention encompasses stereochemically isomeric
forms including diastereoisomers, as well as mixtures thereof in any proportion of
the disclosed compounds. The disclosed compounds may also exist in their

tautomeric forms. Such forms although not explicitly indicated in the above and
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Met hods are known in the art for determ ning effective
doses for therapeutic and prophyl actic purposes for

wo b@saisd osed pharmaceuti cal conpositions or PEEUS2004/036028

di scl osed drug conbi nati ons, whether or not formnul ated
in the sane conposition. For therapeutic purposes, the

oowib BB A Y LA 8 0 gt E S ahE S BBty
inventiegient, al one or in conbination, that elicits the

bi ol ogi cal or nedicinal response in a tissue system
animal or human that is being sought by a researcher,

qesre d&g thﬁ%a%lenf%%%rd% F&Eﬁ{dltfélhqﬂn%g%ﬁed it@?

eviation o I Seas
PPAR djemrct&ﬂd bamn‘;gdéheaatr%dthel%ﬂfecpm daly asiount fronpmfeetest

resultsdp%ﬁatﬁcy héq%hgf{neg,aﬁlaeotﬁ?gﬁﬂrmngpf E;;(S)I@Pagﬁdﬁ gentemplated
that a Eﬁ?%uﬁ@all& {ecﬁV@HBEe Qfou?@ﬁg fR b‘®1crﬂ§2ﬁ’tg5n lg/kg body

ceut agent one or I n.conbi
weight, nearespreferablyiftorn ©.0 hney/lsyity @Stmyfig bmlsleuelght It may be

approfiata s exBnnisih B AhSAPRTcAIB T Belva BaEa AS oo firge: four o

more §db BbSbSAt a &%Pnafé“iﬁté’&ﬁ%%?odgﬂb@ﬂﬂie%yprSé(iddéi‘.ﬁ) -doses
nbi nati ons two or nore drugs wherein, for

may bexarrpuleteot a§ upliclesege doines, danerarepler eentaining 0.05 mg to 250

s or SRR RTS8 S oPA PR o doseoe

form. ExaBhplas irdiudes2 aeg Nivey, ermg mnegn wm?mzsmh@,tandsss mg
sub-therapeutic or sub-prophylactic if adm ni stered

dosagg|fefes. OMpAUNdef db@dﬂ‘(%‘“@ﬂ ra%am%metpamw time-
releas%%g'%fg%@%%gpb&rrgﬁﬁgg(%% galsht% mnhﬂa.oﬁ%cqsgcﬂ; sed

ng to the it nvention; or (c)
compdm‘tdlm(agralmbe)fOMmuugtechas aa;bmywosotheetbplcalrm inalablte
IS sub-therapeutic or sub-prophylactic if
fmm“'ﬁ&lﬁ\"?ﬂ stered al one, but are therapeutic or
prophyl acti c when adm ni stered together. Anti-di abetic
agents include thiazolidi nedi one and
nidre exaci deispge gl fseguency of administration depends on the

particular compound of Formula (I) used, the particular condition being treated,
the severity of the condition being treated, the age, weight and general physical
condition of the particular patient as well as other medication the patient may be
taking, as is well known to those skilled in the art. Furthermore, it is evident that
said effective daily amount may be lowéred or increased depending on the
response of the treated patient and/or depending on the evaluation of the
physician prescribing the compounds of the instant invention. The effective daily

amount ranges mentioned herein are therefore only guidelines.

The next section includes detailed information relating to the use of the
disclosed compounds and compositions.
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insulin sensitizers, which decrease peripheral insulin
resi stance by enhancing the effects of insulin at

W 2009081967 gans and tissues. Sone of the fol |l ow,@mUS2004/036028

agents are known to bind and activate the nucl ear
receptor peroxisome proliferator-activated
recept or-gamma (PPARg) which increases transcription
of specific insulin-responsive genes. Exanples of
E. UsBPARgamma agoni sts are thiazolidinedi ones such as: (1)
) rosiglitazone (2,4 - thiazolidinedione,5 - ((4 - (2 -
(nethyl - 2 - pyridinylam no) ethoxy) phenyl) nethyl)

d t 11 5 - 4 - (2 -,
(The ﬁ%}mpouads 0 iﬂ% @P'ﬁé’ﬁ*dﬁif%@ fﬁ%f%ggaﬁ)m\@ﬁémeﬁ&rmtw for
I
exemple Zad PPAUORS o BRI M prok RV sPPA IR ANl tal )
agonists. P@s:pgd!ng i one agpéetafdhe invEntipn ohki commpmnds2aré -

prefert yl @ c?ﬁ'}fj'ja . ﬁ%tafﬂ.@ﬁw(t? r}@r}z@ﬁy (a%ti\'/ityellnla& (e. 92 PPAR
delta ;ﬁiéﬁ@y 60@|CPPAF4 alpha/gamma potétcyPof 10 of moréZand g;f?eferably
hyl 2 - pyridyl) ethoxy) p eny met hy}

15, 25t BDa@@lqrduQQém MeE; ingdo AOTthEr aBpeTH)e oonwusqts |re

07, U 72107A, U 72107E,
dual Pﬁ@& :ﬁ{@%ne hw?‘(% ocﬁ%ggg'agé%USAl\l)); (3) troglitazone
(5 - ((4- ((34-dihydro-6- hydroxy-2578-
t et ranet hy behzopyran - nmet hoxy)
FHRARY U"'QrFBtth? |'f)vent'9”4fhe distidses P‘E!“H@Hﬂ%% and mmnps&pns

are usgi Ol eRTE S tig LS plora) s Ap e dng R BRL o1

and the(preveniigréef, (i2e fdllowirgpbemditipmeahd xjgeades: phase |

nyperBIgRIE BIRyg U SHg e o Harmia e B PR BHeraReny )

hypertBREIdY, CALE (¢bronary artery disease), atherosclerosis, coronary heart
disease, cardlovascular disease, hypercholesteremla and hypenrlglycendemla
type |l diabetes, insulin resistance, impaired glucose tolerance, dyslipidemia, and
low HDL-C. Preferred compounds of the invention are useful in lowering serum
levels of low-density lipoproteins (LDL), intermediate density lipoprotein (iDL),
and/or small-dehsity LDL‘ and other atherogenic molecules, or molecules that
cause atherosclerotic complications, thereby reducing cardiovascular
complications. Preferred ’compbunds also are useful in elevating serum levels of
high-density lipoproteins (HDL), in lowering serum levels of triglycerides, LDL,
and/or free fatty acids. It is also desirable to lower fasting plasma glucose
(FPG)/HbA1c.

PPAR alpha-mediated diseases include Syndrome X (or Metabolic

Syndrome), dyslipidemia, high blood pressure, obesity, insulin resistance,

105



10

15

20

25

t hi azolidinedione or 5 - (6 - (2 - fluorobenzyl oxy)

napht halen - 2 109yl nethyl) thiazolidine - 2,4 -
walr@im4198¢ so known as MCC- 555 or neogl it azone) PCEOS2008)936028

5-BTZD. Additionally, the non-thiazolidinedi ones that

act as insulin sensitizing agents include, but are not

limted to: (1) JT-501 (JTT 501, PNU- 1827,

 impairepNiasting glegosm dyne b s gdfreresclesia nonralceholic | 5 -

sestorsg2hf, ypetviiaieriem ¥ ngienRNEyiodan bp-s

(2, 4 - dioxothiazolidin - 5 - ylnethyl) - 2 - nethoxy
- N- (4 - (trifluoronethyl) benzyl) benzam de or 5 -
((2,4 - dioxo - 5-thiazo|idiny|) methyl) - 2 -

ABLORMNG 16 Bn debar oftht MHREA T a0 80P Bibo S ey

nzam I tazar

be used nb%tzwyﬂxqirhm*rym)atmg@ﬁnr(lﬂitmg tiee promééslbn of & Pthédahla
4 - o0xazoi %%% et hy é nzoyl phenyl) - -
mediated czo iQn r@mlon ,_a@ﬁgﬁglpn 'ﬁpéﬁa%lﬁh%")‘e@ﬁ ) - L

CO“d'“%ﬁ"é%é'EZ*éﬁﬁ“gﬁ%Wh@a%ﬁé%%ﬁﬁéSﬁ?ﬁfﬂﬁe‘*ﬁc AT bPirgffont

a pharaacEBialbeafiiectiverRPAGUrd arinsecorapaliion 6FRR idedrtwnganma

agoni st activity. Exanples are listed below (1) AD
5075; (2) R 9702 ((+ - ) - - (4 - (5 - Methoxy - -

Ancﬁﬁ%f— g%gﬁiﬁhgg w?voeﬂtlgg r@h rﬂﬁéﬂ‘ubd Qﬁ Uéé |v)hér5inat¥1)@| PPAR- o?elt‘b
mediated condition is selected from hyperllpldemla atherosclerosis,
cardiovascular disease, hypercholesteremia, type Il dlabetes, insulin resistance,
and impaired glucose tolerance, and other conditions disclosed herein; and a
PPAR-alpha mediated condition is selected from Syndrome X (or Metabolic
Syndrome), dyslipidemia, high blood pressure, obesity, and impaired fasting
glucose, insulin resistance, type Il diabetes and other conditions disclosed

herein.

A further aspect of the invention is a method for treating at least one
PPAR-delta mediated condition and at least one PPAR-alpha mediated condition
in a patient, said method comprising administering to a patient in need of.

treatment a pharmaceuiically effective amount of a composition of the invention.
The invention also features pharmaceutical compositions which inciude,
without fimitation, one or more of the disclosed compounds, and

pharmaceutically acceptable carrier or excipient.

1. Dosages
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(3) CLX-0940 (peroxisone proliferator-activated
receptor al pha agoni st / peroxisone

w@e@bioiwsat or - acti vated receptor ganma agoni stPCT/[8)004/036028

LR-90 (2,5,5 - tris (4

agoni st); (7) CGP-5260

as age SR BehERARRAHE The ke & %

- chl orophenyl) - ,3
- 2 - carboxylic acid, PPARdeltal/g agonist);
Tiibasi dkillcdRARee agamil %b)abléﬂ@&&brrﬂrﬁéstg)gg&ggfﬁﬁ%ogv& %0
methodsPaR e@@@@rﬁtp .dogaye @Nwaa@r\tma Radgenacaount factors such

8 (PPAR a

- di oxane

(5)

pihe 1P0ubins ImERE i the

presenéé@f o%%@d(o@ﬁéﬁas afPGerdral, abEilechie BRARME Yill E’E'BBtween

oni st) GW 0072

4 -(4 -

0.1 and( O@O(rpa/éﬁswwawypyefgr hdyetwegn. 1%%39&%9/@ b@d§/ Welght

and dallfBltaces o1 b niecn, 10 efip ool Oty g kit uBECs Sjprma

weight. 2@%\4@5@&‘: 125188 or ¢the) fluidN6 PRcHES fduids 294 fllm coated
242 (AZ-242) %21 G 9820

tablets) 1@@9’ ?ﬁNOf b@tgveerb‘@ ﬁﬂéya

Oraaysych.as

$

fibrate);
0215, 2(5;@15

h%p mg,260 mg,

and 10@&@‘2%%%8 %nﬁﬁ@@r&d acéordH PR 8 dikIo¥sY AunRYL331,

2. Formulations

Dosage unit forms include tablets, capsules, pills, powders, granules,

aqueous and nonaqueous oral solutions and suspensions, and parenteral

solutions packaged in containers adapted for subdivision into individual doses.

Dosage unit forms can also be adapted for various methods of administration,

including controlled release formulations, such as subcutaneous implants.

Administration methods include oral, rectal, parenteral (intravenous,

intramuscular, subcutaneous), intracisternal, intravaginal, intraperitoneal,

intravesical, local (drops, powders, ointments, gels or cream), and by inhalation

(a buccal or nasal spray)

Parenteral formulatlons include pharmaceutically acceptable aqueous or

nonagueous solutions, dispersion, suspensions, emulsions, and sterile powders

for the preparation thereof. Examples of carriers include water, ethanol, polyols

(propylene glycol, polyethylene glycol), vegetable oils, and injectable organic

esters such as ethyl oleate. Fluidity can be maintained by the use of a coating

such as lecithin, a surfactant, or maintaining appropriate particle size. Carriers

for solid dosage forms include (a) fillers or extenders, (b) binders, (c)

humectants, (d) disintegrating agents, (e) solution retarders, (f) absorption

accelerators, (g) adsorbants, (h) lubricants, (i) buffering agents, and (j)

propellants.
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agonist); (23) SB 219994 ((S) - 4 - (2 - (2 -
benzoxazol yl net hyl am no) ethoxy) - alpha - (2,2,2 -
wa pdosludsoet hoxy) benzen epropanoi c aci d or 3 PCT/US2004/036028
(2 - (N- (2 - benzoxazolyl) - N - nethylanm no)
et hoxy) phenyl) - 2 (S) - (2, 2, 2 - trifluoroethoxy)
|onJcaC|doI ben neaj{uog 0|cacd4-( g
 BieRBoREwEnS ek Fe AN SHERBRG BN Hogtraservind, svettiva,
iné! &9d aRbBAX ents! |PRA/E 3R
emulsnEy” ()5 796?49 MEP,E?R aﬁ'@rgg'gﬂ]?g% S%Qﬁ a% enor | Erat e
chlorotplui;e@pérmemhcﬁrw Sczb[04aC(Id, l&ﬁbbpmmmwc)fpas Acugar

sodiun FRINHIE: 20 B F Bt R SRS a8 G B mepsiagyate
and geRMrd et étﬁ%&@@haaﬁaﬁ%ﬁg@ﬁs (27) OGN 2433 (PPAR
al pha/ g agonist); (28) 0207 (PPARg agonist); (29)

LG 100641 (PPARg agoni st); (30) LY-30051 (PPARg

o Shfdihin 200 (V0520 (32) Voo

mh@ corapatieds efthevsreednt ine@iionr mag i el in(@@fbination with
LY- 510929 (EIS%‘OXI some pr oI i ferator-activated receptor

other Fggﬁgmagpy |c§ ctiyeyaganiené gw ag@rltsmqlgdg ligidgowering
coori SR o e S NS e po RO
fibrateé'ARGREXI N, also known as LGD 1069, LG 100069, LG 1069,
ll\/?ci“ho s are r?ossv% int é2 g?ﬁ &etermmlng effective doses for
therapeutic and prophylactic purposes for the disclosed pharmaceutlcal
compositions or the disclosed drug combinations, whether or not formulated in
the same composition. For therapeutic purposes, the term “jointly effective
amount” as used herein, means that amount of each active compound or
pharmaceutical agent, alone or in combination, that elicits the biological or
medicinal response in a tissue system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician, which includes
alleviation of the symptoms of the disease or disorder being treated. For
prophylactic purposes (i.e., inhibiting the onset or progression of a disorder), the
term “ “jointly effective amount” refers to that amount of each active compound or
pharmaceutical agent, alone or in combination, that treats or inhibits in a subject
the onset or progression of a disorder as being sought by a researcher, |
veterinarian, medical doctor or other clinician. Thus, the present invention
provides combinations of two or more drugs wherein, for example, (a) each drug
is administered in an independently therapeutically or prophylactically effective
amount; (b) at Ieas.t one drug in the combination is administered in an amount
that is sub-therapeutic or sub-prophylactic if administered alone, but is

therapeutic or prophylactic when administered in combination with the second or
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(36) GW 1536 (PPAR al pha/g agonist). (B) OQher insulin
sensitizing agents include, but are not limted to: (
WO 200884105 D-chiro inositol or D- , 2 3, 4, 5,PGI/US2004/036028
hexahydr oxycycl ohexane); (2) protein tyrosine
phosphat ase 1 B (PTP-1B) inhibitors; (3) gl ycogen
ynt hase kin se 3 . (GSK3) ..i nhi b| tor (4) beta'3
add't'%ﬂ' @E&%E‘E%f IRgdAitae PVERtpN (hP %‘mfm@é? ) drugs-arg2 -

admmf‘#%redlﬁaérpgﬁwﬁ%enet halifwn‘r%enﬁ%mw?ﬁ der B'Bhylgg '%g known

admlnMerle(dl aIm@O:YLQ)arerthdepéGﬂ@mr pkdphyigictic oden gomisigierad ase
i nhibitors; (6) fructose-1, 6-bi sphosphat ase
tpgethﬁﬁm bitors; (7) chronmic picolinate, vanadyl sulfate

(A’rﬂflaFHb‘éﬂb %Pléﬁ‘rg ihalugy: thi@%hdﬁe&gge %ﬂﬁgﬁ‘ip‘}%&?’%ﬁi%@lone

conpound) chrom c pol yni coti nate; ot'assi um
msuhnmt@teragwmcbwem%WerWalmmﬁaesﬁtar&e by erhanyding ¢he
bi set hyl enebi s (thlazolldlne

effects opindyfid atfaugerOiGaNs Snglsauel™ 1% °1%50g 1A e!

I
o 1 Bt o i Sl i

receptor prioXisqre prelfaratoredttivatgrh ervepior-geanimal (PRARY| vathiah -
mcreaéﬁgirgpscn@thrhq?é oppec&%pgut egers%h g{g% %pr ! %x_(a%’a;g]_e_s(og}{PAR- -
gammb(Rfdrists 49s BlazolRinedibRESENEN agmi no) et hyl)

(1) rosiglitazone (2,4 - thiazolidinedione,5 - ({4 - (2 - (methyl - 2 -
pyridinylamino) ethoxy) phenyl) methyl) -, (Z) - 2 - butenedioate (1:1) or
5 - ((4 - (2 - (methyl - 2 - pyridinylamino) ethoxy) phenyl) methyl) - 2,4 -
thiazolidinedione, kn"own as AVANDIA; also known as BRL. 49653,
BRL 49653C, BRL 49653¢, SB 210232, or rosiglitazone maleate);

(2) pioglitazone (2,4 - thiazolidinedione, 5 - ((4 - (2 - (5 - ethyl - 2 -
pyridinyl) ethoxy) phenyl) methyl) -, monohydrochloride, (+-)—or 5 -
((4 - (2 - (5~ ethyl - 2 - pyridyl) ethoxy) phenyl) methy) - 2,4 —
thiazolidinedione, known as ACTOS, ZACTOS, or GLUSTIN; also
known as AD 4833, U 72107, U 72107A, U 72107E, pioglitazone
hydrochloride (USAN));

(3) troglitazone (5 - ((4 - ((3,4 - dihydro - 6 - hydroxy - 2,5,7,8 - tetramethyl
- 2H - 1 - benzopyran - 2 - yl) methoxy) phenyl) methyl) - 2,4 —
thiazolidinedione, known as NOSCAL, REZULIN, ROMOZIN, or
PRELAY; also known as Cl 991, CS 045, GR 92132, GR 92132X);

(4) isaglitazone ((+)-5-[[6-[(2-fluorophenyl)methoxy]-2-
naphthalenyllmethyl]-2,4-thiazolidinedione or 5 - ((6 - ((2 -
fluorophenyl) methoxy) - 2 - naphthalenyl) methyl - 2,4 —, .
thiazolidinedione or 5 - (6 - (2 - fluorobenzyloxy) naphthalen -2 -
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benzoic acid 2 - ((2 - nmethoxy - 2 - (3 -
(trifluoronethyl) phenyl) ethyl) am no) ethyl ester);

WQ 1650488 134 (Alizyne): (17) ARIAD, (1 ) R 108GB0S2004/036028

(19) PNU 140975 (1 - (hydrazinoi m nonmet hyl) hydrazi no)
acetic acid; (20) PNU 06817 (2 -

(hy yb) h LRB) td ;\A@‘CF 55(@l) NC
Zloglh?%hw %E&Wﬁ%egﬁ ?Fg-k@% éqsﬁ i nol i nyI
met hgblitazéne); andhi azol i di nedi one; (22) MXC 3255; (23)
24) ALT 4037; (25) AM 454; (26) JTP 20993 (2
(5)(§%9( 25 - et hyl ( 2)- phenyl ( 4)- oxazol yl)(
et hoxy) benzyl) - nmalonic acid dinmethyl diester); (27)
Dexlipotam (5 (R) - ( , 2 - dithiolan - 3 - yl)
Pelditionrlly, Hw don-éthiszolidimadiorsss thR) actl gshiasulirpeensitizing or

R) -t hi d 8) BM 170744 (2, 2 - Dichl -
agents(zm)clLt(J;é % | C%aéﬁlolﬂé'h‘?f{ zllodecanm c aE:I d); (29) CBMor °
55)29545&5 m@or F(I\?U 1807, PNU“J?WJMETZJOQGK 8r PN@HBMQ

xazol - yl) hoxy) benzot hien - -
th| @maquimree 325 dlonejuélon(éf} (21 8psoyl @wm‘zﬂB (1

y phenyl oxazol - 4 - vyl )

ey kit 4)7me%'§/¥'n)§t hyl) thiazolidine - 2, 4

12)1Km)297((§1 éi ADRanok@&ﬁ@zdﬁM 56@%éthy()323 h@h&@& N3

( t hyl phenyl oxazol - 4 yl)

et h(f}(yjtnfluoromethyl) benzyl) benzamnde or5 - ((2,4 - dioxo - 52
thiazolidinyl) methyl) - 2 - methoxy - N - ((4 - (trifluoromethyl) phenyl) m
ethyl) benzamide); and '

(8) Farglitazar (L - tyrosine, N - (2 - benzoylphenyl) - 0 - (2 - (5 - methyl - 2
- phenyl - 4 - oxazolyl) ethyl) —or N - (2 - benzoylphenyl) - O - (2 - (5 -
methyl - 2 - phenyl - 4 - oxazolyl) ethyl) - L ~ tyrosine, or GW2570 or
Gl-262570).

Other agents have also been shown to have PPAR modulator activity
such as PPAR gamma, SPPAR gamma, and/or PPAR delta/gamma agbnist
activity. Examples are listed below:

(1) AD 5075;

(2) R 119702((+-) - 5 - (4 - (5 - Methoxy - 1H - benzimidazol - 2 -

ylmethoxy) benzyl) thiazolin - 2, 4 - dione hydrochloride, or CI 1037 or
CS 011);

(3) CLX-0940 (peroxisome proliferator-activated receptor alpha agonist /

peroxisome proliferator-activated receptor gamma agonist);

(4) LR-90 (2,5,5 - tris (4 - chlorophenyl) - 1,3 - dioxane - 2 - carboxylic

acid, PPARdelta/y agonist);

(5) Tularik (PPARY agonist);
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phenyl) - 2 (S) - (propylam no) propionic acid); (33)
DRF 2189 (5 - ((4 - (2 - (1 - Indolyl) ethoxy) phenyl)

woreaolsphose hi azolidine - 2, 4 - dione); (34) DRFCBEE068036028

(35) DRF-NPCC, (36) CLX 0100, CLX 0101 , CLX 0900, or
CLX 0901, (37) | kappaB Ki nase (I KK B) Inhibitors (38)

ki MAPK) i nhi bit 38
U gE (e ORE ABBsE O ohat oyl - nosi tide - "
(7) @I@B-@moe (PPOR agenist)n recycling receptor
i nhi l%gtors 4@%: | ucose transporter 4 nmodul ators (42)
Qﬁ@tﬂ%’ f\%ﬂ agynigllasma cel | differentiation
t 44 di t
CYT o R PAR SBBRI0A 55, ars) X b b tors (45)
ph(lb)sbrm%dﬁ@ﬁ(m%or@aif)par an; Ejgg Rece}otron' (48)
i slet ion factor; i nsulin
r()u)ehﬁ ﬁ‘H %Palgc%a‘éragpmsﬁ or insulin potentiating
d C | ed with bindi
(101 PP € gl 2 1 B

(53) Ridaabstat (ccrmd@n as V-41 ) or ducanin, produced by

%J“? SRN440! lgbﬁlq{sag%n(rjst or Vol que Pharmaceuti cal ;

© (15) AR-H049020 (PPAR agonist);

(16) GW 0072 (4 - (4 - ((2S,5S) - 5 - (2 - (bis (phenylmethyl) amino) - 2 -
oxoethyl) - 2 - heptyl - 4 - oxo - 3 - thiazo lidinyl) butyl) benzoic acid);

(17) GW 409544 (GW-544 or GW-409544);

(18) NN 2344 (DRF 2593);

(19) NN 622 (DRF 2725);

(20) AR-H039242 (AZ-242);

(21) GW 9820 (frbrate);

(22) GW 1929 (N - (2 - benzoylphenyl) - O - (2 - (methyl - 2 -
pyridinylamino) ethyl) - L — tyrosine, known as GW 2331, PPAR alpha/y
agonist); | .

(23) SB 219994 ((S) - 4 - (2 - (2 - benzoxazolylmethylamino) ethoxy) -
alpha -(2,2,2 - trifluoroethoxy) benzen epropanoic acid or 3 - (4 - - (2 -
(N-(2- benzoxazolyl‘) - N - methylamino) ethoxy) phenyl) - 2 (S) - (2,
2, 2 - trifluoroethoxy) propionic acid or benzenepropanoic acid,4 - (2 -
(2 - benzoxazolylmethylamino) ethoxy) - alpha - (2,2,2 - trifluoroethoxy)
-, (alpha$) -, PPARalpha/y agonist);

(24) L-796449 (PPAR alpha/y agonist);

(25) Fenofibrate (Propanoic acid, 2-[4-(4-chlorobenzoyl)phenoxy]-2-
methyl-, 1-methylethyl ester, known as TRICOR, LIPCOR, LIPANTIL,
LIPIDIL MICRO PPAR alpha agonist);
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(52) glucose-6 phosphatase inhibitors; (53) fatty acid
gl ucose transport protein; 114(54) glucocorticoid

WO e@ep#1969 ant agoni sts; and (55) PCT/US2004/036028

gl ut am ne: fruct ose- 6- phosphat e am dot r ansf erase ( GFAT)
nodul ators. (C) Bi guanides, which decrease liver

g% CGW.g@ZgCtWAm)g;pﬁgdaggﬁgrgases t he uptake of

cose anpl €s I’ ncl tformn such as: (1) 1, 1

{270 GRY1240Bi (fiAdR diphééy agonisdgt formin - DepoMed,
Metformn - Biovail Corporation, or METFORM N R
%@W'Wﬁ7dﬁ’ﬁﬁﬂ%agfé‘ﬂ%t iti on polymer)): and (2)

r%é r{g{‘:‘%ér% @ﬁ&@gorﬁégﬁ'ﬁé’dl c diram de
ST et Sl S E A Sﬁif;;l ucosi dase
(:mml[bm&rzom(mm 528k bi t ?I ph?;)gleuizgsi Idﬁigée Chereh
I\?B g?f(&%gfg@ifr\éﬁrg? c;lrjgohydr at eg The Y
) geacﬁﬁsaa(gg%wcfrﬁé ﬁﬁouﬁér%t&%ﬁgt&pﬁéo\éﬁcogg%.& 2\

I'n 't he gut ucing t st - pran
[—:xza)nhoYéé 0928 (pemxidnme arcﬂlfefato rtaativated rtecep’(ol)agmmtbos e

(8) PR B w3 iR e priarieByls' S8 Br etralgivo -2 -

- (Mﬂntﬁéwmt)féthénw BenzdwablahWnas-TAmGmep) .
pha - D - uco ranosl -

gI u%&ﬁ%ﬁb‘ 81 FFéREXM)I alsoangwnkasohﬁDaweéLG 5@9@69

P BAGE SRR o aRosf A > S

(36) GW-1536 (PPAR alpha/y agonist).

(B) Other insulin sensitizing agents include, but are not limited to:

(1) INS-1 (D-chiro inositol or D - 1, 2, 3, 4, 5, 6 -
hexahydroxycyclohexane);

(2) protein tyrosine phosphatase 1 B (PTP-1B) inhibitors;

(3) glycogen synthase kinase-3 (GSK3) inhibitors;

(4) beta 3 adrenoceptor agonists such as ZD 2079 (RY-N-(2-(4-
(carboxymethyl) phenoxy) ethyl) - N - (2 - hydroxy - 2 - phenethyl)
ammonium chloride, also known as ICI D 2079) or AZ 40140;

(5) glycogen phosphorylase inhibitors;

(6) fructose-1,6-bisphosphatase inhibitors;

(7) chromic picolinate, vanady! sulfate (vanadium oxysulfate);

(8) KP 102 (organo-vanadium compound);

(9) chromic polynicotinate;

(

10) potassium channel agonist NN 414;

112



10

15

20

25

(2) Mglitol (3,4,5 - piperidinetriol, 1 - (2 -
hydr oxyethyl) - 2 - (hydroxynethyl) -, (2R (2al pha,

wQ@b@sa4194al pha, Sbeta)) - or (2R 3R 4R 5S) - -PCRUS2004/036028

hydroxyethyl) - 2 - (hydroxynethyl - 3,4,5 -
pi peridinetriol, also known as BAY 099, BAYM 1099,

I?Ai&%%%g B %AY%%M% @?Téﬁgbl;g‘*{@ﬁg) eﬁ@etps A

- ({Maolidimpoy4 - dbne)hydroxynet hyl - 4,5, 6 -
tr| hydr oxycycl ohexane - - yl) am no) - al pha - b -

@RudopPranosyl - (1 - 4) - alpha - D- g ucopyranosy|
B R g

( hytpintlyytetatintl) benzoxaizple)i di nyl ) et hoxy) benzoic acid

Aol s 05 56 et i
LB - (I\%anet 26 chidié é’r'i}ﬁ‘)t%ﬁﬁh?drﬁ@lyﬂbﬁ) Bbet B) bxazolalsso

known" as deox nojirimycin of
I\I-r(et-ljy-lm)anol i ne); and (6) Vogl i bose (3,4 - di deoxy

(155 S 18281 (o hs b B ticl § RUSTGROCEV RS Hfe) <N

epipanddi@aLH - f24 meﬂ'\losiﬁ—‘ow @ LKtnﬂL(on@metHWOblwfwl -ethyl)
(hydroxynet hyl ) ‘et hyl ) am no)

( hyamino) eda\asier);, al so known as A 7 100 AO 128,

F@E&%MGB‘%S@@ Ve | STAT. (E) Insulins include
Mt | ng, internediate-acting, and

-png@mAmg i nsulins, non-injectable or inhaled

Insulin, tissue sel ective i nsulin, glucophosphokinin
18)cRi 1083865 t ol ), insulin anal ogues such as insulin

(

gﬁé ggﬁﬁ%qﬁdﬁg | (R %uﬁéi iﬁ&ﬁ@ﬁmy’l)rhyld?&ziﬁéf Y&l AHNO

(20) PNU 106817 (2 - (hydrazmonmmomethy\) hydrazino) acetic acid;

(21) NC 2100 (5 ((7 - (phenylmethoxy) - 3 - quinolinyl) methyl) - 2,4 —
thlazohdmedlone

(22) MXC 3255;

(23) MBX 102;

(24) ALT 4037;

(25) AM 454,

(26) JTP 20993 (2 - (4 - (2 - (5 - methyl - 2 - phenyl - 4 - oxazolyl) ethoxy)
benzyl) - malonic acid dimethyl diester);

(27) Dexlipotam (5 (R) - (1, 2 - dithiolan - 3 - yl) pentanoic acid, also
known as (R)'-alpha lipoic acid or (R)-thioctic acid);

(28) BM 170744 (2, 2 - Dichloro - 12 - (p - chlorophenyl) dodecanoic acid);

(29) BM 152054 (5 - (4 - (2 - (5 - methyl - 2 - (2 - thienyl) oxazol - 4 - yl)

ethoxy) benzothien - 7 - yimethyl) thiazolidine - 2, 4 — dione);
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mmcs of insulin (insulin mnetics), and endosone
nodul at ors. Exanpl es include, but are not limted to:

W@ 205Biosa; (2) L 100; (3) (SP - 5 - 21) - oxoPCHUSI04/036028

pyrrolidinecarbodithioato - S, S ) vanadium (4)
insulin aspart (human insulin (28B - L - aspartic

0l AR 1S TERABIDT At 0l 2 RETP B 24ty 4 Rl thory)

det B&hrothidman 8'91539 ) Moazol(dine - exotafivsiecyl ) - L -
|n(a é ( - 29B)- Insulin or NN 304);
13&65 F A6 BMEMLs}ﬁCz?G() '28B - L - lysine - 29B - L -

Q%QLH@' 5?'%9@2?%0@”9{9’[ (%B I'yg I%gﬁﬁ%n%r@ﬂoxy)
S OrSon (7 T T “”|%°arM."??e7‘?{‘25°'d”r aoi s ol e ne.
@3) D%Fa 49 o (a2 A dPHPhR P PPATACE S al <o
knownal didSNTHIS, 93@1] ULIN); (8) Insulin Zinc

Suspen3| on exten Jtralente), also known as
HBWUDIREF 864158)L TRALENTE; (9) Insulin Zinc suspension

(Lent 70% crystalline and 30% anor phous insulin
4d8 b@?\%‘: B‘%ng so known as LENTE ILETIN 1, HUMULIN L,

k G901 h I
T2) Yo e BB lcRpopuies sontane nsul

i(8Tp HappabBriSinbise (MF-BatrhiBitorsi nsul i n i nj ection), also
l238) mlfaogen ac(t]Va{\é 78/0%&h k'l\rI%‘s/s(ell(MAW)q’r(ﬂwiEﬁ&@ s

p38 MAPK Stimulators

(39) phosphatidyl-inositide triphosphate

(40) insulin recycling receptor inhibitors

(41) glucose transporter 4 modulators

(42) TNF-o. antagonists

(43) plasma cell differentiation antigen-1 (PC-1) Antagonists
(44) adipocyte lipid-binding protein (ALBP / aP2) inhibitors
(45) phosphoglycané

(46
(47) Receptron;

Galparan;

insulin potentiating factor (IPF or insulin potentiating factor-1);

(49
(5

)
)
(48) islet cell maturation factor;
)
0)

0) somatomedin C coupled with binding protein (also known as IGF-

BP3, IGF-BP3, SomatoKine);

(51) Diab Il (known as V-411) or Glucanin, produced by Biotech Holdlngs
Ltd. or Volque Pharmaceutical;

(52) glucose-6 phosphatase inhibitors;

(53) fatty acid glucose transport protein;
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NOVOLI N 70/ 30 Prefilled; (12) insulin isophane

suspensi on such as NPH ILETIN I, NOVOLIN N, NOVOLIN N
wWEemEiok1959 NOVOLI N N Prefilled, HUMULIN N, (13)PCEUS1084/036028

insulin injection such as ILETIN Il Regular, NOVCLIN

R VELOSULI N BR NOVOLIN R PenFill, NOVOLIN R

filled,. HU R Regul ar , U-500 (Concent r at ed
@ﬂip"%ﬁ%ﬂwco C_%‘%CQEIV eﬁ%a@éﬁ 7832§31 ;ncgﬂdr?l%)
(55) Hrdandima:frlepybionp ¢ amidaisiérass (eppimyas: (1)

gI uc@g‘gn like peptlde- (GLP 1) and its mrretlcs (2)
gl e aiqli%ullnotroplc peptide (G P) and its mnetics;
(3) exendin and its mnetics; (4) dipeptyl protease
(DPP or. DPPIV) inhibitors such as 117(4a) DPP-728 or
(CABIigeaniges; wbiph rdsicren geckiver lghudasei preduction gi@incréd s

the uptaRio R SHEORRpERapise mpEE DRk B 257)Y )
(FI’) 3298— afmé;fﬁgfo%ﬁxahiﬁe (e. é3N‘Ietfcfn(n%$- BEpoMed. Mefdinmf - 3
- peéentanoy - |azoI|d|ne)
f u@@mnbﬁ)orp(mat;onr& ME’SF@HM@{ G;Ehgmetfornun ®astric retention

tetr I |so uinoline - 3 - carboxylic acid); (4d)
VaI ﬁ’éx S)f @ di de (val pyr): (4e)

mmuh%}/umwrm@ (INTRNngirfetatiiodicresniafdic diamide
analogues t her eof
monohydrochloride, also known as LA 6023, BMS 207150,

GLUCOPHAGE, or GLUCOPHAGE XR.

(D) Alpha-glucosidase inhibitors, which inhibit alpha-glucosidase. - Alpha-
" glucosidase converts fructose to glucose, thereby delaying the digestion of
carbohydrates. The undigested carbohydrates are subsequently broken down in
the gut, reducing the post-prandial glucose peak. Examples include, but are not
limited to: '
(1) acarbose (D - glucose, O - 4,6 - dideoxy - 4 - (((1S -
(1alpha,4alpha,5beta,6alpha)) - 4,5,6 - trihydroxy - 3 - (hydroxymethyl)
- 2 - cyclohexen - 1 - yl) amino) - alpha - D - glucopyranosyl - (1 - 4) -
O - alpha - D - glucopyranosyl - (1 - 4) -, also known as AG — 5421,
Bay -9;542, BAY-g-542, GLUCOBAY, PRECOSE, GLUCOR,
PRANDASE, GLUMIDA, or ASCAROSE);
(2) Miglitol (3,4,5 - piperidinetriol, 1 - (2 - hydroxyethyl) -
‘(hydroxymethyl) -, (2R (2alpha, 3beta, 4alpha, 5beta)) —
(2R,3R,4R,5S) - 1 - (2 - hydroxyethyl) - 2 - (hydroxymethyl - 3,4,5 —
piperidinetriol, also known as BAY 1099, BAY M 1099, BAY-m-1099,
BAYGLITOL, DIASTABOL, GLYSET, MIGLIBAY, MITOLBAY,
PLUMAROL);
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(4f) Sbz 272-070 (1 - (L - Valyl) pyrrolidine); (49)
TMC- 2A, TMC-2B, or TMC-2C, (4h) Dipeptide nitriles
W@ 2006parepyr r ol odi des); (4i) CD26 inhibitors; BOTUS200)/036028
SDZ 274-444; (5) glucagon antagonists such as
AY-279955; and (6) anylin agonists which include, but

OB oot e ol ey i il o0 -

fitoee d}?@lb}‘@lxaﬂe krcrypsmirio)s alpha stenglucbﬁytand@yt h(1 -
I|ttIe or ng increase in body weight than that found

wi ¢ -elhase -@lumyﬁnqﬁgfl pﬁAMbanglag@wrgﬂgse)@ al

@Efg{%gh@ feczag 8533 a0 negli%}:ﬁlﬁgm&yA& s, PPAR
aI ptlwdragwneﬂ*tw) anﬁuﬁéﬂﬂmygaeﬂmxﬁwzercsacmemwesterPﬁéB

gha/ga onl Sts. § present conmpounds al so may

YIRS EA 258 of MK Seiiabol i sm providing a

t,
<§EW§*&L£ (310 PRpHheltol, 3 PRiyERon et 91 mefFL) O -
tri(zéalpbarﬁms,ﬂalpha Streda)) - nejsobesinhyasdy- t he condi tion
of bejin overvvej |d Igvveri ng agents

 neneautisoKEnalt| %aEﬁ@meHw?@orem Rek ag
@2 a@bbgs%s 4mcﬁeéd> £4 aggpl hmgxﬂw@drgséwe ethy)

tors SpeC|f| exa es 1 ncl ude atins
LI BrmioR) { 2)-,C Zcm@mxy)mettwepm\/ﬂmnc(atm OrLlES@(ELH) and

oo - Beefl NG M e Pbla B

f OEiinb eeeqﬁ (ﬁymbxﬁﬁeﬁggy -18Ro(@shvenale Tiellopas® 128,

| ovast a | estid, Lochol est, QJest ran,
At EhPEN, %TABn\dOﬁU@EA .Exanpl es of bl ood pressure

Iomering agents include anti-hypertensive

(E) Insulins include regular or short-acting, intermediate-acting, and long-
acting insulins, non-injectable or inhaled insulin, tissue selective insulin,
glucophosphokinin (D-chiroinositol), insulin analogues such as insulin molecules
with minor differences in the natural amino acid sequence and small molecule
mirmics of insulin (insulin mimetics), and endosome modulators. Examples
include, but are not limited to:
(1) Biota;
(2) LP 100;
(3) (SP - 5 - 21) - oxobis (1 - pyrrolidinecarbodithioato - S, S') vanadium,
(4) insulin aspart (human insulin (28B - L - aspartic acid) or B28-Asp-
insulin, also known as insulin X14, INA-X14, NOVORAPID, NOVOMIX,
or NOVOLOG); ,

(5) insulin detemir (Human 29B - (N6 - (1 - oxotetradecyl) - L - lysine) - (1A
-21A), (1B - 29B) — Insuiin or NN 304);
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agents, such as angi otensin-converting enzyne (ACE)
i nhibitors (Accupril, Altace, Captopril, Lotensin

WO degiokioshonopril, Prinivil, Univasc, Vasotec, PEnus2004/036028

Zestril), adrenergic bl ockers (such as Cardura,
Di benzyl I ne, HyI orel, Hytrin, Mnipress, and M nizide)

/ bet
BB B85 21 BB ey, or
B S llu_% B@Sﬁ@b 29) G@Ihm |tn§all‘mlamwog Galso iklewn a@olygrpme HS,
acor rc, |soptin
Pr dosul, Progish HUMAL OGS AMARCES X e85 sor HLRIALOG

{,\j 5/ juretics, angiotensin Il receptor
sEl ’(such as Atacand, Avapro, Cozaar, and

@‘ Qﬁéugl)n g egéaeqﬁ%riaaar(gr(a:g :glymmeel B3 1(sargine, B2 apegipine)
'ocadr en, Brevibl oc rtro

Lavasdin | 6§50k Sy alsadgown as %Ngﬂﬁ ?sipv’é%?#ldﬁ?m and
G S pRTey By skhoionts.

NIt OMVRUIIN NldrrlﬂL'[BALENTEr ol i ngual Spray, Nitrostat,
and Sorbitrate), and Eorrbl na ns t

(Dxredlin ZiG wspe—qag;qga( erig) 2 07 Gye f eoﬁx_ﬁé%ﬁgﬁ@f%ous

Uni Iffso K& IENTE 1L1@ﬁN B IqUeAicA L, or
'BEPMS ransggi:taﬁsoon asslg)%gtrlr_et hod for PPAR receptoros

HEKQQB/CDISIIN k; were grown in DVEM F12 medi um
0% J );
GO R ERHLRE SYlen g0 febberia st Rt Wi IAREREH
\yid )%EJ‘MU[FN“?@)@U( d°/&'§bb§a@/ﬁlisﬁhﬁ:Nma@adt3d%rwsulmogen)
I'n 'serum free nmedi um ( | nvi é&dﬁﬁ) bﬁjt%
nanimgdtion),calpe k58We s é/@LdLéJ M3 N 7@‘3 &€
I d bindi d f
SCHERGLABIORR SRS | 920, bind 1o dorei ne 0
o4 pdinggling @hﬁné@uspbﬁslon lgech asMRHALEFIN He N@\f@bthﬁu |
sequence of the ire
oaNERaL ! MeRans VBN ErRtuad MM Neet um vis
08 MFMHERion such as ILETIN 1i Regular, NOVOLIN R,
VELOSULIN BR, NOVOLIN R PenFill, NOVOLIN R Prefilled,
HUMULIN R, or Regular U-500 (Concentrated);
(14) ARIAD;
(15) LY 197535;
(16) L-783281; and
(17) TE-17411.°

(F) Insulin secretion modulators such as:

(1) glucagon-like peptide-1 (GLP-1) and its mimetics;

(2) glucose-insulinotropic peptide (GIP) and its mimetics;
(8) exendin and its mimetics;

(4) dipeptyl protease (DPP or DPPIV) inhibitors such as
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medi um suppl enmented with 5% charcoal treated serum
(Hyclone) and glutam ne. After 6 hrs the cells were

wao eoopsirszed and seeded at a density of 50, 000PCT/US2004/036028
cells/well into 96 well plates and incubated overni ght
as above. The cells were then treated wth test

hzgem%zs 7R85 L Ea0MR ey E AP T 2 (Bed =i ng
S
the Sg t)lrildm l)eérﬂfgﬁggggﬂyadﬁhbhéeé&cg)&rﬁwms NVP -

DVRI E—g Reage was ‘pur from
No. 1005 61728, OPIF - VESAReABEe<2B73er um Medi um was

LA PP g QER R BNy R d8lr ) bR gmetidr 4

E254Bheonfanédl)i-of, \3 OhiedREpfureraf)nds have been made
and tested, with a range of in vitro results. Bel ow

ar d4cEhBE S at i(Wyptophylodni8, antetrahydroisanuinolineca es,
wher e It'loq\é |55:os are shown, multiple nmeasurenents
wer e 93 CAYIREP Y al | y, different conpounds in Formula

(I)4 Valge ngt,d,hg galaghi vities identical to any one
corrpgﬁnd ber ¥ FW) n Vitro Data Conpound

st {46l mr%maggtb(y@pm@lnqmb%par(b@évlﬁaqs ang praloguga thereof;
nM(HW C{br4 9:72-(547(}?1 46?- Va[y'b' p?zrohmne),
(49) TMC-2A, TMC-2B, or TMC-2C; '
(4h) Dipeptide nitriles (2-cyanopyrrolodides);
(4i) CD26 inhibitors; and
(4) SDZ 274-444;
(5) glucagon antagonists such as AY-279955; and
(6) amylin agonists which include, but are not limited to, pramlintide (AC-
137, Symilin, tripro-amylin or pramlintide acetate).

The present compounds may aiso increase insulin sensitivity witH little or
no increase in body weight than that found with the use of existing PPAR gamma
agonists. Oral anti-diabetic agents may include insulin, sulfonylureas,
biguanides, meglitinides, AGI’s, PPAR alpha agonists, and PPAR gamma
agonists, and dual PPAR alpha/gamma agonists.

The present compounds also may increase fat and/or lipid metabolism,
providing a method for losing weight, losing fat weight, lowering body mass
index, lowering lipids (such as lowering triglycerides), or treating obesity or the
condition of being overweight. Examples of lipid lowering agents include bile
acid sequestrants, fibric acid derivatives, nicotinic acid, and HMGCoA reductase
inhibitors. Specific examples include statins such as LIPITOR®, ZOCOR®,
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PRAVACHOL®, LESCOL®, and MEVACOR®, and pitavastatin (nisvastatin)
(Nissan, Kowa Kogyo, Sankyo, Novartis) and extended release forms tHereof,
such-as ADX-159 (extended release lovastatin), as well as Colestid, Locholest,
Questran, Atromid, Lopid, and Tricor.

Examples of blood pressure lowering.agents include anti-hypertensive
agents, such as angiotensin-conVerting enzyme (ACE) inhibitors (Accupril,
Altace, Captopril, Lotensin ,Mavik, Monopril, Prinivil, Univasc, Vasotec, and
Zeétril), adrenergic blockers (such as Cardura, Dibenzyline, Hylorel, Hytrin,
Minipress, and Minizide) alpha/beta adrenergic blockers (such as Coreg,
Normodyne, and Trandate), calcium channel blockers (such as Adalat, Calan,
Cardene, Cardizem, Covera-HS, Dilacor, DynaCirc, Isoptin, Nimotop, Norvacé,
Plendil, Procardia, Procardia XL, Sula, Tiazac, Vascor, and Verelan), diuretics,

angiotensin Il receptor antagonists (such as Atacand, Avapro, Cozaar, and

Diovan), beta adrenergic blockers (such as Betapace, Blocadren, Brevibloc,

‘Cartrol, Inderal, Kerlone, Lavatol, Lopressor, Sectral, Tenormin, Toprol-XL, and

Zebeta), vasodilators (éuch as Deponit, Dilatrate, SR, Imdur, Ismo, Isordil, Isordill
Titradose, Monoket, .Nitro~Bid, Nitro-Dur, Nitrolingual Spray, Nitrostat, and
Sorbitraté), and combinations thereof (such as Lexxel, Lotrel, Tarka, Teczem,
Lotensin HCT, Prinzide, Uniretic, Vaseretic, Zestoretic).

119



10

15

20

25

30

2.8 28. >3000 X)I S NI HN1 104 >3000 C!' -NCK HN

102 476 >3000 -N . CHg H N 93 115 >3000 CH -N H N 27
W@ 006691959 -N CF H N 5.2 34 640 PCT/US2004/036028

F. Biological Examples

Transfection assay method for PPAR receptors

HEK293 cells were grown in DMEM/F12 medium supplemented with 10%
FBS and glutamine (Invitrogen) and incubated in a 5% COy incubator at 37°C.
The cells were co-transfected using DMRIE-C reagent (Invitrogen) in serum free
medium (Opti-MEM, Invitrogen) with two mammalian expression plasmids, one
containing the DNA sequence coding for the ligand binding domains of either
PPARa,g or d fused to the yeast GAL4 DNA binding domain and the other
containing the promoter sequence of the yeast GAL4 (UAS) fused to the firefly
luciferase cDNA reporter. The next day, the medium was changed to DMEM/F12
medium supplemented with 5% charcoal treated serum (Hyclone) and glutamine.
After 6 hrs the cells were trypsinized and seeded at a density of 50,000 celis/well
into 96 well plates and incubated overnight as above. The cells were then
ireated with test compounds or vehicle and incubated for 18-24 hrs as above.
Luciferase reporter activity was measured using the Steady-Glo Luciferase
Assay Kit from Promega. DMRIE-C Reagent was purchased from GIBCO Cat.
No.10459-014. OPTI-MEM | Reduced Serum Medium was purchased from
GIBCO (Cat. No. 31985). Steady-Glo Luciferase Assay Kit was purchased from
Promega (Part# E254B).

A variety of example compounds have been made and tested, with a
range of in vitro results. Below are representative compounds and data; in some
cases, where multiple ECso’s are shown, multiple measurements were taken.
Naturally, different compounds in Formula (I) may have not have activities

identical to any one compound below.
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F -N OCF HN >1000 736 >3000 -Nd d N >1000 >3000
>3000 -N . CF HN 26 425 >3000 N- 1220CF HN 5 8 656
We 38041956 237 >3000 >3000 N- CI | H PCT/US2004/036028

Table 1. In Vitro Data

Compound Structure | ECso | ECso ECso

Number , (delta) | (alpha) | (zamma)
: nM nM nM
O
NN CFs
1 N 10 468
S—N
0]
e cFy |
2 HO/U>< \Q \ 20 | 155
. S/\(/ I
S—N

O
| HO/“><Q CFs
3 . . 75 | 87 |a448
ST
) ' S—N

o ‘ -
" HO&O\@ oo 32 | 33 | 11643
s | |

S—N
O ' .
5 HO&O@ o 47 | 222 | >3000
. >
: S/ﬁéNl
. S—-N )
0O .
6 HO&O@ Herel 03 | 64 | >3
3000
s
S—N
O
7 HO&O@ ? 18 | 186 | >3000
>
s
S—N :
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229 >3000 >3000 - | H .0 N 148 297 >3000 -N H .0. CFo
N 85 >3000 -N 534 643 >3000 CF H O N 3.05 94 >3000 S

We 20050085 H N 12.3 93.5 >3000 " S - N PCT/US2004/036028
OGF,
8 HO& @ 28 | 28 | >3000
s/\(
SN
O
0] Cl
o& ‘
9 4 \é\ \ 13 | 104 | >3000
SN cl
S—N
o)
0 cl ol
10 HO& \©\ \ 102 | 476 | >3000
S/Y I
S—N .
0]
0 CHs
11 Ho& @ \ 93 | 115 | >3000
SN CH
s—N
0
0 CH
o& s
2 |" \@ \ 27 | 68 | 669
: S G Cl
S—N
0]
0 CFs
13 HO& \©\ \ 52 | 34 640
S G F
s—N
OCF3 '
14 >1000 | 736 | >3000
s/\(
S—N
15 )b @ >1000 | >3000 | >3000
s/\/
S——N
o CF
_— |
16 \é\ N\K©/ 26 | 425 | >3000
TS
N—8
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| OCF H .13 96.8 >3000 S - N 123 G H 26 N 113.8

503.7 >3000 * I S N-Cd H27 9.3 123 >1000 V X -CF H

of interest, which have been made and tested |i kew se.

Table 2. n \/tro Data for Conpounds of Interest
@rmuue StructureECof—tmterest—(degtta)y {apha)
(ggma /U><o OCF;
17 Nj/©/ 58 656 >3000
TS
N—S
18 'HO&\@ 237 | >3000 | >3000
s/\/
N—S
19 HO& \@ 229 | >3000 | >3000
s/\(
20 HO& 7@ 148 | 297 | >3000
o/\(
S-——*N
F
O ‘ CF3
21 HO& \é\ \ 3 85 | >3000
0
S—N
- HO& (5\ 534 | 643 | >3000
o/\/
S-——N
O
o CFs
23 HO& " 3.05 | 94 | >3000
07N )
O
HO)J><O . OCF,
24 " 123 | 935 | >3000
0N -
S—N ,
O Ci
O OCF3
55 HO& . 13 | 968 | >3000
0N
S—N
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nMnMnMI| | HN 412 >3000 >3000 Il , -N 1.6 >3000
>3000 N 4.5 >1000 >3000 S- N 150 >3000 >3000 S- N
wda 2003/84193000 >3000 20 >3000 >3000 N g 1.5 2208rcBOSDOM3G028
The follow ng are the physical data of these conpounds
of interest (a- g): / S N

2-{4-13-(3 4-Dichloro-phenyl)-[1 2 4lthiadiazol-5-ylne
t hahesuf3¥ i nyl ]42-nme t hyl - pheyloxyJ- S- et hyl 4 propi dni c
acid ~ HNMR (300 Covsd ) d 8.16 (d, J =
261.8 N 113.8 | 503.7 | >3000
O/\(/ ) .
S—N .
O
Cl
27 HO&O@ Nﬁ/@ 93 | 123 | >1000
| | S/\/</S,‘N Ci '

0
' N
28 A 1.7 37.3 465
s/\/<S,N

The compounds in Table 2 are also of interest, which have been made

and tested likewise.

Table 2. In Vitro Data for Compounds of Interest

Compound Structure ECso | ECso ECsp
‘of Interest ' ‘ (delta) | (alpha) | (gamma)
nM nM nM

0] Cl \
0) Cl
Ho&
a \é\ N 412 | >3000 | >3000
S/\(/ 1 V

S—N
O F
Ho~ O ;
b . 1.6 | >3000 |- >3000
S 7N
N—S8 .
9 F
HO)J\/O ’ E .
c ‘ 4.5 >1000 | >3000
S // . .

S—N
7 F
d 150 >3000 | >3000
S
@
S—N
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7.99-8.02 (dd, J =1.8, 8.4 Hz, H), 7.77-7.80 (d, J =
8.4 Hz, H, 7.34 (s, 1H), 7.25 (d, 8.4 Hz, H), 6.78
W@ 2005041958. 5 Hz, 1H), 4.84-5.05 (dd, J = 3.6, BCBUSWN4/036028

2H), 2.12 (s, 3H), .46 (s, 3H), .40 (s, 3H); M5 (ES)
mz: 484 (MH+); Anal . Cal cd for C oH Cl NO S 0.40HO0
— A48 A6 H—3-85-—N—5-69—Founrt—C—4862—H
3.5 :
125 ) -i sotlhi azo
€1- CoiF00Qind >BO00
H 1z, 2 H),
7. : : /.18 (g, 1
H, |7.16 (m 1H)664 N . 7z, 1 H}, 4.66 (s,
Z A, 4017 (s, , 2 H), 2.22 (S, 3 H,;, W5 (ES| mZ: [440
(M '_?/U,Qn/aj l cd. For C A.S-Cg H: C 53.§5; H,
¢ 3. 85HK 371 3. 51]; 2% 53000
{2- 14t hy! - 4- ot hy! - phény%-is 0P do
| - 57yl met hyl ulfanyl ]ngnoxy} aoeti ¢ aci d|Conpoynd c:
(3pO-—MEz—Ebet—)—e—+-96(e—3—=8—t++Hr—2H)-176F
=)8. 2 . Hz 732(5, 1 7,24 (d, = 1.7 H
Ho?/.llr@y? 8.4, 2.@Hr't HY, 6.63 (d ] -
Hz, 1 H),7 @lv (s, [21-p), | 22208 (|s >3800
MS (ES) ml 240 (W) . ~Anal . Calcd. fFor CH F NO |
S : C.__54. 66; H 3.67NN03.19. Found: C, 54.30; [H,
3.52; N 3.06.
{2-Methyl -4-[3-(4-trifluoronethyl-phenyl)-Isothiazol -

-yl met hyl sul f anyl ] - phenoxy}-acetic aoid Conpound d: H
0116?@\%#‘5@'\{% i@s)ca?jdﬁteﬁ@f’tﬁéseé rz‘lgoanaéo %teﬁe&s’t"kai q):

'H), 4.67 (s, 2H)410(s 2 H 2.14 (S 3 H); M5 (ES)
mz: 440 (M+H ). cAnal . Calcd. FO HF NO S : C 54. 66;

H 3.67; N, 3. ? m-o C 54 50;0,4, 3.53; N, 3.01.
126{2- Met hyl - 4- tI yl -phe yl)-ppyridi
-3-yl pnet hyl sul fanyl] phé y/ —&eetic acid Conpound e:
H NVMR (400 MHz, MeOH C2) d%‘. 7 (brs, 1 H, 8.35 (brs,
1

2-{4-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yimethanesulfinyi}-2-me
5 thyl-phenoxy}-2-methyl-propionic acid

Compound a: '"HNMR (300 MHz, DMSO-dj) 8 8.16 (d, J = 1.8 Hz, 1H),
7.99-8.02 (dd, J = 1.8, 8.4 Hz, 1H), 7.77-7.80 (d, J = 8.4 Hz, 1H), 7.34 (s, 1H),
7.25 (d, J= 8.4 Hz, 1H), 6.78 (d, J = 8.5 Hz, 1H), 4.84-5.05 (dd, J = 3.6, 8.6 Hz,
10 2H), 2.12 (s, 3H), 1.46 (s, 8H), 1.40 (s, 3H); MS (ES) m/z: 484 (M-+H-+); Anal.
Calcd for CaoH18C1aN204S5.0.40H,0: C, 48.76; H, 3.85; N, 5.69; Found: C, 48.62;
H, 3.58; N, 5.56.
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15

H, 7.78 (d, J =83 H, 2 H, 7.70 (s, 1 H, 7.69 (d,

J =8.0Hz, 2 H, 7.14 (dd, J =8.4, 2.2 Hz, 1 H,
wo2@9/0§959J = 1.6 Hz, 1 H), 6.73 (d, J = 8.4 HCT/LIS}P4/036028
4.65 (s, 2 H, 4.08 (s, 2 H, 2.15 (s, 3 H; M (ES)

mz: 434 (MtH). HO ,.CF N
{2-Methyl -4-[3-(4-trifluoronethyl -phenyl)-isoxazol -5-y

[3
| met hyl sul f anyl &noxy}-aceti c.aegkd Conpound f: as
white solid; H R00] MHz, ) d 7.87 (d, J = 8.
Hz, 2 H), 7.0( _s , H),725(s H),
J 3

o

"l?i'.
e

7 20 (dd, 65 (d J =

1
8.3, 1. , 8.
§§’l_§: f%/% 5 '_Qhétrfhenyﬁ %rgzoﬁ\ﬁnﬁgglsylfanyl }-phenox }acet.c ac,H)

{2 Met hyl -4-[5 (4tr|f|uororrethyl phe
p}drﬁnpomﬁ(szﬂ wal(sm iz, @D@@YBW w(:mo)ey}s AERt pH)agigh
: f-white so 300 MHz,”
(d J= @&H 20H)Z 8315(%1U)=7138223HZH ALY m71H) 64 (@, 7882 Hz,

1H) 455%5?*’* 15288 o M S ER gz fabiheityoape.

Calcd. For)C ool FaNCES:D.61H0: @3 5335; H, LFH)N, 2132 F(cﬁmd3 o%s 20
mz: 446 (I\/H\Ia ). Anal . Caicd. For CH F

H351GN5%9%8 H3.81: N 3.31. Found: C, 56.76: H, 346
N 3.20. G O her Errbodi ments The features and

princi pI es of theoinvention are illustrated in the

di scussi on, examLe@, ~ad cl ai Fein. Various
adaptati ons and nodi f LQns. 9 he invention will be
apparent to a person of osrdisn_ y skill in the art and

such ot her enbodinents arg also within the scope of

F he dz-ﬂMB;M[js-@ﬂifluoremblip&%ﬁ)isﬁmol-gﬁrﬁeﬁﬂsuﬂﬁﬁ]-@jerﬁxyﬁgcﬁic acid _
incorporated in their ent| rety by reference. 128C ai ns

Compound & Rk (500" MHz, Qb 57.96 (d, = 8.1 Hz, 2 H), 7.67
(d, J=8.2 Hz, 2 H), 7.32 (s, 1 H), 7.24 (d, J=1.7 Hz, 1 H), 7.19 (dd, J= 8.4, 2.2
Hz, 1 H), 6.63 (d, J = 8.4 Hz, 1 H), 4.67 (s, 2 H), 4.26 (s, 2 H), 2.23 (s, 3 H); MS
(ES) m/z: 440 (M+H"). Anal. Calcd. For CooH16F3NO3Ss: C, 54.66; H, 3.67; N,
3.19. Found: C, 54.30; H, 3.52; N, 3.06.

CF3
(o]
aa !
N
S 1 S'N
d

{2-Methyl-4-[3-(4-trifluoromethyl-phenyl)-isothiazol-4-yimethylsulfanylj-phenoxy}-acetic acid

Compound d: 'H NMR (300 MHz, MeOH-d\) & 8.56 (s, 1 H), 7.75 (s, 4 H),
7.01 (s, 1 H),6.99 (m, 1 H), 6.66 (d, J=8.2 Hz, 1 H), 4.67 (s, 2 H), 4.10 (s, 2 H),
2.14 (s, 3 H); MS (ES) m/z: 440 (M+H"). Anal. Calcd. For CaoH16F3sNO3Ss: C,
54.66; H, 3.67; N, 3.19. Found: C, 54.54; H, 3.53; N, 3.01.
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Whereinis 1, 2 or 3; nisor 1; Xis Sor ; Yis S
CHor ; Rand R are independently selected fromH,
wabdoph4@5al koxy, halo, and - NR Rb, wherein eaptm/v52004/036028
and is independently selected fromH and C alkyl; each
of R3 and R4 is independently sel'ected fromH, haI 0,
cyano, alkyl, C - alkoxy, and NR R, wherein each of R
and is i ndependent ly selected from H and C al kyl ;. and
wherein at.least one gf R3 and Ris not H and 129each
of Rand Ris ifdfep tly selegt®d fromH, Cl1-5
al kyl, 1-5 al koxy, |, (C3-5 cycloal kyl)C
- al kyI and NR Rf , wherei ach of and is .
mdependently sel ected from'I'—I and C alkyl; or R5 and
t oget h{QK/IeﬂIyIQ [Sf(eri’ﬂtm'o§a@M F@nygnyndeMrgellh tamyéhenox ce& c!idr 0 5- or
6- menber ed heterocyc havi ng between 1 -and 3
het er oat ons sel ect ed from S, and N, and each of R

el sa R 00 g bRl )67 o bios TR 1
5 H),T. mfk%r;xefgé 8. %ﬂﬁﬁe Pgnmgrzg P“)CZ}%EWE J‘M‘@bqili‘ 2TH2)S7 44gad 2=
8.4, 2.2 Hg, i H),vmaeédnlnh@;l—lz 1 H), 6.73 (d, e é4Hz 1H), Th65 (s, 2

H), 4.08 (s, 2 H), 2.15 (s, 3 H): MS (ES) m/z: 434 (M+H").

o |
y OJ\/O@ CFq
SN
O—N

f
{2-Methyl-4-[3-(4-trifluoromethyl-phenyl)-isoxazol-5-yimethylsulfanyl]-phenoxy } -acetic acid

10 :
Compound f: as a white solid; 'H NMR (300 MHz, CDCls) & 7.87 (d,J=
8.1 Hz, 2 H), 7.70 (d, J=8.0 Hz, 2 H), 7.25 (s, 1 H), 7.20 (dd, J=8.3,.1.9 Hz, 1
H), 6.65 (d, J=8.3 Hz, 1 H), 6.34 (s, 1 H), 4.68 (s, 2 H), 4.10 (s, 2 H), 2.24 (s, 3
H); MS (ES) m/z: 446 (M+Na*).
15

{2-Methyl-4-[5-(4-trifluoromethyl-phenyl)-isoxazol-3-ylmethylsulfanyl]-phenoxy } -acetic acid
Compound g: as an off-white solid; '"H NMR (300 MHz, CDCls) § 7.84 (d, J

=8.2Hz, 2H),7.71 (d, J=8.3 Hz, 2 H), 7.22 (d, J= 1.6 Hz, 1 H), 7.17 (dd, J =
20 8.4,2.1 Hz, 1H),6.63(d, J=8.4 Hz, 1 H), 656 (s, 1 H), 4.65 (s, 2 H), 4.05 (s, 2
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5. A compound of claim, wherein Xis . 6. A conpound
of claim, wherein Yis SO . 7. A conpound of claim
WO 20080850 Y is S. . A conpound of claim, wheP€&I/nS2004/836028
. 9. A conpound of claim1, wherein is selected from
H 1-2 aIkyI alkoxy and hal o. 13010. A conmpound of

H), 228 n B MIRTES] Py 4epTVEINGD, st Ol o8 bl C

56.73; PFSJBSUNSB'31UtIHﬂ)ndAO3‘BB“PfE"W 3%6%6320 wherein is H,
o, methoxy, or nethyl. 12. A’conpound of claim,

V\hereln is H fluoro,or chI oro. . A conpound of claim
€ h of and R is independently selected from
G. thg[rv%ﬁ{bdc“g‘% andNR Rd. 14. A conpound of claim,
wher ei n each of R and R4 is independently sel ect ed
fromH fluoro, chloro, alkyl, and G- al koxy. 15. A
Ebﬁﬁ@@hﬂeéanenpeﬁnmpleweth@urnvemm e iikstratet R the

scos BRI MBS oo B A Bl ot

of the ilv&htion aiebéybpardint taia rpéiﬁ@csm@f(drdlﬁdr?@kmrfﬁ‘tﬁé/ hrt and such
fl uoronet hoxy, trifluoroethyl, and trifl uoroethoxy.

other eﬂdoowft%ﬁ%a[ﬁ]alsefwmramﬁ scopshel terinversionof PRbligadioRs cited
f yl, and C|. al koxy.
herein ?ggﬁﬁgﬁ%&%&nﬁ% ﬁgngfen? ,b?,\l;\‘aﬁgremr:]é(at | east one of R
and R s nethyl, nethoxy, ethyl, and ethoxy; and the
other is selected fromH, nethoxy, nethyl, ethyl, and
et hoxy.
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W(aump/@msb of claim,

18. A conpound of claim, wherein each of Rand Ris
i ndependently selected fromH and C1-3 al kyl. 13119. A

the other is H, mst hyl, or ethyl. 20. A conpound of
claim, wherein each of Rand Ris H 2 . A conpound
of cIaim, V\hereinXi%'.iisSor; is selected from
H, C alkyl, C . alkoxy; hal o; each of Rand Ris
independently selected fromH, C1-3 alkyl, and Cl.

al koxy; and each of Rand Ris i ndependent ly sel ected

1. AC@m@ﬁHPﬂ&rﬁ&Oﬁ]}U@@) kyl . 22. A conpound of claim,

wherein is 1 or 2 and nis . 23. A conpound of claim,
wherei n" each of R3 and R is independently sel ected
fromH, flQdro, chlofo, al kyI and al koxy; and Ris

aI koxy and halo. 24. A

i ndependent | el from H fluf hl oro, nethyl,
met hoxy, i P | (or duget by Luor DXY,
trifluoroethyl, and YriflYio ResKy . . Ryconmpound of
claim,V\/nerelnlslorZRn s @or 1; Xis Sor ;Y
is S, CHor ; and R are independently selected fromH,
Cl-4 al kyl, C1.3 al koxy, halo, and - NR Rb, wherein

each of R and is independently selected fromH and
Cl-4 al kyl;

Wherein

mis1,2or3;

nis0or1;

XisSor0O;

Yis S, CHz or O;

R, and Rqare independently selected from H, C4.4 alkyl, C4.5 alkoxy, halo,
and —NRgRp, wherein each of R, and R, is independently selected from H
and C 1.4 alkyl; -

each of Rz and R4 is independently selected from H, halo, cyano, Ci.4
alkyl, C1.z alkoxy, and NRcRg4, wherein each of R. and Ry is independently

selected from H and C 1.4 alkyl; and wherein at least one of Rz and R, is
not H; and

129
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each of R and R is independently selected fromH,
hal o, cyano, Cl.4 alkyl, C alkoxy, and NR Rd, wherein

weawh/0ofsR and i s 132i ndependently sel ected frpoT/HSZ04036028

al kyl ; and wherein at |east one of and Ris not ; each
of R and R is independently selected fromH, al kyI

SHER G A 2 s IR sclbGel MR, B i S5 1
aﬂdoﬁw €ds tyaamwyga(tda SayctodkW)C s aukyl,FhmmMHa%'e cv@eetrbmream

formspiro C cycloal kyl; and each of and R i

oh &e@wh@ﬂsu@d%r@@(\am selestrdramc end (af k?lkw 26 Raaar_\d Re
FRIRAPE Bl MBI, PO Fromenbardd o

akketbcydlyl havihd betwedmal and&ldeterc%iomwlseieﬂted &anhOp S, Bnd
and i s independently sel ect ed fromH and C al kyl; each
O aRchnd Ris i ndependently sel ected fromH, hal o,
cyano, Cl-4 alkyl, Cl1-3 al koxy, and NR Rd, wherein

each of Rand is independently sel ect ed from and C 1-4
@lakeylaf RyrehdRgrisiimdeperideatly seleeted frefmaddCRs atkyhandibss
each ﬁ(f R and R is independently selected fromH,
sYR\PRlKYE_ 2 3 koxy; and each of Rand Ris H 27. A
conmpound of claim, selected from

or a pharmaceutically acceptable salt thereof.

A compounQ of claim 1, wherein mis 1 or 2.
A compound of claim 1, wherein m is 1.

A compound'of claim 1, wherein nis 1.

A compound of claim 1, wherein X is O.

A compound of claim 1, wherein Y is S or O.
A compound of claim 1, wherein Y is S.

A compound pf claim 1, wherein Y is O

A compound of claim 1, wherein Ry is selected from H, Gy alkyl, Cy.,
alkoxy and halo.
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2-Methyl -2-{2-met hyl -4-[3-(4-trifluoronethyl-phenyl)-]|

I ,2,4]thiadi azol -5- yl nmet hoxy] - phenoxy }-propionic
W@2008/041959 PCT/US2004/036028

2- Met hyl -2-{2-met hyl-4-[3-(4-trifluoromethoxy-phenyl) -

[1,2,4]thiadiazol -5- yl nmethoxy]-phenoxy}-propionic

0 ‘??igwﬁ{ oEng of it gy rmelagpe fomigloy methyl, and

phen PP iFREPYPSE Fhethoxy, b t

133. ? ¥P%4 Famethyrt y'l%pr?é(%w MY b R gtuted o1 - 5- v
rnﬁdnﬁubaﬂmmmyl] 2- nethylphenoxy} 2- nethyl propi oni c
aci d,
-{4- [3 (4-Chloro-phenyl)-[I, 2, 4] thi adi azol - 5-yl net hyl s

11.ul f@e%‘rﬂ(p anwf'&vdmﬁr\pﬁarbm B> B iAo PR ,Br‘ﬁﬁzé?ig l

3-Chl oro-4-tri fl uor onet hoxy- phenyl y:[1, 2, ¥th|

adlazol 5- ylnmethylsul f anyl] 2- met hyl - phenoxy

- 2% hyl -

12'%{46%6‘6’?”2% omfy‘?aﬂ‘ﬁ%rﬁm Rz i Hofugrenerehias) - 5. yi et
hyIsquanyI] 2- met hyl - phenoxy} - 2- met hyl - propi oni c
aci d

13. { A pempeund of ehaisy b-whesin 9agh oRaansRads indsipesidghthet

gg;s}%&e@yﬂn 71, HBRS R ANy A ey TRNRBR P oni ¢
-{4- ’[3 (3, 4-Di net hyl -phenyl )-[1, 2, 4] t hi adi azol - 5-yl net
hyl sul f h 2- h -

14-a%:/| Suom%%nli %clalm1 whgre?nnga%}of R;?g%d |gr|r? ép()eer%ntly

: y%ﬁegécﬁﬁ offf LR Aoty dHe! CRDERYL knblo sy, a0t azol -5

nethyl phenoxy} - 2- nethyl propi oni ¢ acid,
15. [83 égurﬁclj% c alm v'vlflérlépnrg tht hfy I!? glﬁg rﬁ/ l% lrndépendé]enﬂ
yl f@lé&ﬂééﬁﬂbﬁﬁﬂwlho?c BRldtY] MR aNktoky TRFINBlorRBRR, ONi C

aCI

I - toflugsermpthaxy, sifjupremethyiodifueromathoxndivpromethyd, 41 t h
;?ﬁ%}?ﬁ% é\of(gh 1ﬂ]u9|5?1en ér)l/fc': %W Afrecar boxylic
aci d, .

16. A compound of claim 1, wherein each of Rs and Rg is independently
selected from H, C4.3 alkyl, and C;.5 alkoxy.

17. A compound of claim 1, wherein at least one of Rs and Rgls methyl,
methoxy, ethyl, and ethoxy; and the other is selected from H, methoxy,

methyl, ethyl, and ethoxy.

18. A compound of claim 1, wherein each of R; and Rg is independently
selected from H and Cy.3 alkyl.
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1-{4-[3-(3,4-Di chl oro-phenyl) -
, 2, 4] t hi adi azol - 5-yl nmet hyl sul fanyl ] - 2-
woreaoliphrophenoxy} - cycl opent anecar boxyl i ¢ aci d, PCT/US2004/036028
2- Met hyl - 2- {2- et hyI 4-[5-(4-trifluoronethyl-phenyl)-[
, 2, 4] thi adi azol -

ey {7 A AN sty

sulﬁanmbﬂ hyR-orestyl! phenoxy } _2- nethyl propi oni ¢ acid,
2-{4-[5- (4 | sopropyl - phenyl) - [I 2, 4] thi adi azol - 3-yl et
hyl sul f anyl ] - 2- net hyl phenoxy } 2 nethyl propi oni ¢

207 ey PP R g e b e A YT oy

}-propionic acid,

eneniih by o AR 1 o B BERETb ™

1943 9RHh G roalyh pakopy A helo; epch ol E‘ﬁeatrhdoi‘g ' heny
I ) [hd@oet]@mrtlycte@cbéd from H, Cy3 aIkyI and Ci.3 alkoxy; and each of
h | fa - ph - i oni
A ETRERREI s E e Giq pIof 41 ¢ i ac

: | azol -5- yl net hyl sul fanyl] - phenoxy}-acetic acid,
2-Methyl -2-{2-nethyl -4-[3-(4-trifluoronethyl-r
22henyA ):or[npognd]otf Gladmi badhersin mis 1or2and nis 1.

yl met hyl sul f anyl ] - phenoxy} - propi oni ¢ aci d, and
2-Met hyl -2-{4-[3-(4-trifluoronethyl - phenyl) [

23.2, 44 bbm@dua@@fclium 1, wherein each of Rs and Ry is mdependently
ylnethylsulfan I']l-p enoxy} roplonlc acid. 28. A
comselrfdedfrom i Ayoro é:h&_{p 1.5 aliyh and Cyp alkoxy; and Ry'is

[ (1 et 1o B GHEaGedie Hd S Dhenony”

- propi oni ¢ acid,
-4-trifluproneth
24 adi%%gqni)gug‘a@gp%;ms{”wl&@{gm Sach of ﬁ aﬁg(ﬁ smcgepende]n
selected from H, fluoro, chloro, methyl, methoxy, tnﬂuoromethyl,

trifluoromethoxy, trifluoroethyl, and trifluoroethoxy.

25. A compound of claim 1, wherein

mis 1 or2;

nis0or1;

XisSorQ;

Yis S, CHs or O;

R+ and Rg‘are independently selected from H, C1.4 alkyl, Cy.3
alkoxy, halo, and —NRgRy,, wherein each of R, and Ry, is independently
selected from H and C;.4 alkyl;

each of Rz and R4 is independently selected from H, halo, cyano,
C1.4 alkyl, C1.3 alkoxy, and NR.Rg, wherein each of R; and Ry is
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I']-2-nmethyl -phenoxy }-2-nethyl-propionic acid,
2-Met hyl -2-{2-nmet hyl -4-[3-(4-trifluoronethyl-phenyl)-]

wo 2@543198¢ adi azol - 5- yl net hoxy] - phenoxy } - pr opP@mNUS2004/036028

26

27.

acid, 2-Methyl-2-
{2 met hyl -4-[3-(4-trifluoromet hoxy-phenyl)-[

2 (LB RALARPLGI:1 4 1 RPN R ERGHanks BRI st one

2-{4f R3ahd Ry iBinehHer o- phenyl ) -[ |, 2, 4] t hi adi azol - 5-yl e

thyl sul fanyl |- 2- rrethyl - henox%{ - 2- et hyl - pr opi onj c
aC| d, each of Rs and Rg is’independen yselected rom H, Cq.5 alkyl, Ci.5

BRI S LB e el

an)’ééchi) bPRL @ﬁdq:{fwlrﬂiependently selected from H and C1¢ alkyl; or Rs

2-14-[3- (3, 4- Di chl henyl’) from H and Cu.q alkyly
th{ya@g'ﬁeg‘ﬁwf‘er%fﬁgﬁﬁﬁfﬁﬁgémw‘ﬁ%@n%g' adlazol->yline

i C;
) {4“9*%'%24 G 28Ry e Fiddhendsnty gelected fom A Gragghp
i adi azol -
TR S ey 1 oR ey e -2 ety -y
2-{4-[ ls(Cf'of eprf Butyl - phenyl )-[1, 2, 4]t hi adi azol -5-yl ne
t hyl sul fanyl J-
2- met WY is- Ploey;l sul f anyl } - 2- met hyl - propi oni ¢ acid, and
2- Met hyl é smet hyl -4-{3-[3-(4-trifluoronet hoxy-pheny
1)- [15 ] ‘adi azol - 5-yl ] - propyl } - phenoxy) - propi oni ¢
aci d. Mﬂféré aoRpendepfly stidttad freml H,.aC dalkylo Ty, alkoxy,

2- Met hy nmet hyl - 4-[ 3- 4tr|fluororrethyl- phenyl ) -
|, 2halo; Bnddi ﬁb,wéeye |6f (it angh{Ap js m@ﬁ@;aqently

} pr?‘%ﬁ%ﬁzﬁ?rg%ne%ﬁﬁ% k2\’"[3 (4-trifluoromet hyl - phenyl
) [ leahAdftiRy acld &8z 0ib-ibdepdndently Isklegubedh rag) Hphaloi, oyarm,

5% e bt 56 G NP IR S B0 P 2,
t Blf g-g:ll %Iﬂlgen@( ¥LbeRIdWomIA ana®s DY latkyl; RERPAMErein Belca%t one
of Rz and Ry is not H;
each of Rs and Rg is independently selected from H, Cy.z alkyl, C1.
alkoxy; and |

each of Ry and Rg is H.

A compound of claim 1, selected from:
2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5-
ylmethoxy]-phenoxy}-propionic acid,
2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-
ylmethoxy]—phenoxy}—p.ropionic acid,
2-Methyl-2-[2-methyl-4-(3-p-tolyl-[1,2,4]thiadiazol-5-ylmethylsulfanyl)-

phenoxy]-propionic acid,
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2-Methyl -2-{2-met hyl -4-[3-(4-trifluoronethyl -
rhenyl)-[1I, 2, 4]thiadiazol -5- yl net hoxy] - phenoxy
WO 2@s0pi96Mi ¢ aci d, PCT/US2004/036028
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2-Met hyl -2-{2-met hyl -4-[3-(4-trifluoromethoxy-phenyl) -
[1,2,4]thiadiazol -5- yl net hoxy] - phenoxy }- propi oni c
acid,

2- Q4l4-BB- (et Buylmheoy - { Eiﬁmtﬁér@ﬁhiﬁwﬂbﬂ@ﬂiﬁnﬂ]fﬂ mgthy}-
t hi adi,azol

} 2- nBYRY N Zgﬁ%@g%pﬂﬁ%fﬁcﬁ pr opi oni ¢ aci d,
_ (24{4{-%-{430161&0%&&&9 =[4; ZWHfHW:}dlaZI@hGMﬂn):ﬁMsuIZaI@]]LM&th}QZ 0

met hyl henox - met hyl - propi oni c
a id, phenoxy} Xmethyl proplgnlc£01d y)- yi-prop

)2 ?E égﬁ 32Cﬂ1oroqutm&orém{a&lo;&-p(léﬁﬁj’- 1fi Mﬂﬁi%ﬁ%cﬁﬂ-' phenyl
t I adyl&zsﬁh}dﬁﬂmh}lﬂatrhythylupﬁeanxj/}Qﬁdimmﬂwéplpmo ptidni ¢

5 a4 -3t Dichinpbeosi 12 Altisdisae fylms sy
yI2] 419 y@ Bﬁ%‘ §F?:r5?t%l IF1rOPIOnhcear(f%)dxy) 2- met hyl - pr opi oni

c ac{4H[3-(2,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-ylmethylsulfanyl]-2-
2-(4-{2- 3-Chl gro-4-trif] uoronet hyl - phenyl)-[1
2 4] mf@&@é@wylﬁ e thylpIepIonif 4 ﬁ
e hﬁ&lﬁifﬂm%@d ifanyl]-2-
ﬁw@ 4@1?1@@?@&%1“9@%(/4]1@“ flcgor%net ﬁ);!}glu Srtl]}é%y 1) -]
I 2 41netﬂyﬂ-aherwxgl~25m91hmbpmi®m dcidiny| ] - phenyl sul f anyl

b P el eyt pemy e A AR R ety syl
adi az ﬁletlﬁd ?h@fﬁix'_?}’b&%th?ﬁﬁoblomc acid,
2- et hy genlsulfany 1onjc acid,

2- {444 33( memﬂ@nﬂuqrpnﬁrhyér@émlhﬂ 2 gﬁ@ﬁghla%qltﬁ 2, 4] t hi

) I 32 Sey DR Sl R et pERM M, anY

proproni c a

{14{2&16&63*154 E~BO(r49tn4}uﬂfﬁirmthe>9hphr@rﬂy)) M2 rhidditviokdi azol -

-yl met hyl sul f any

2 met HWQtWéLHWQIUTH‘hﬁﬂ%}}} FeppeRpRertYiffddaci d. 30
2 e P At e -
, 2, #ettyil- @phenoxy }-cyclopentanecarboxylic acid,
2-Methyl-2-{2-methyl-4-[ 5-(4-trifluoromethyl-phenyl)-[1,2 4]th1ad1azol 3-
ylmethylsulfanyl}-phenoxy}-propionic acid,
2-{4-[5 —(4-Chloro-pheﬂyl)-[ 1,2,4]thiadiazol-3-ylmethylsulfanyl]-2-methyl-
phenoxy }-2-methyl-propionic acid,
2-{4-[5-(4-Isopropyl-pheny1)-[1,2,4]thiadiazol—3-ylmethylsulfanyl]—2—methy1-
phenoxy} -é—methyl-propionic acid,
2-Methyl-2-{2-methyl-4-[5-(4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-3-
ylmethylsulfanyl]-phenoxy}-propionic acid,
2-{4-[5-(4-tert-Butyl-phenyl)-[ 1,2,4]thiadiazol-3-ylmethylsulfanyl]-2-methyl-
phenoxy }-2-methyl-propionic acid,
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di azol - 5-yl net hyl sul f anyl ] - phenoxy} - propi oni ¢ aci d,
1362- Met hyl - 2-
W@ 2000041959 - 4- [ 3- (4-trifluoronethyl-phenyl)-[ PCT/US2004/036028
, 2, 4] thi adi azol -5- yl net hoxy] -phenoxy }-propionic
aci d,

P L B R DAV el 5-
aci d, ylmethylsulfanyl]-phenox 1-pr0pionic acid,

2-{4-[3-(3-Chloro-4-tritluoronethoxy-phenyl)-[1,2,4]th
i adi{ 22d¢thg-4 Ired-wifluorarhethyl-phenyl)-[1,2,4]thiadiazol-5-

1]-2- ngt hyl x - 2- et hyl - i oni id, and
5 e (R AR e ERR e BID O N a6 arol -5 yI me
5 t hytwleﬂhgmAJ{]zqn&hﬁaL[w$¢-ﬁﬁ&q@methy12p1ﬁﬁ§1§jlyif ,?%?aﬁ&idfh%ﬁ&

acid. 3 . compound of claim, selecte
2- Met hyimethylsplipasthphengxy Bpropiani¢ fdidindmet hoxy- phenyl ) -

[, 2. L0 2 (4113% 0 ke ook ARER M A PR il PRl O ©
2- Met hy&ineﬂry{sa}fﬁﬁétl]wlhen@x&}iﬁfdfﬁdrﬁ& fdig@or onet hyl - phenyl ) - [

|, 2,4]thiadiazol -5- yl net hoxy] -phenoxy }-propionic
aci d,

10 28ﬁ1é§9ﬁ@ugg_§#@?ﬁiﬁh{ %fe‘Pe'dw?[ﬁg,'_n%;- [1,2, 4] t hi adi azol - 5-yl me

yl - phenoxy net hyl - propi oni ¢ aci d,
2- { 2-MethyB2 4Rt metby ¥4 3-(4-trifdwcrombthoxy-phdibyl1) 2,4 1thi2, 4] t h
I adi azol didzelyb-yhhdthyiyhlifaryiiepieybxy ppepinic acid,
-2-met hyl - propi onic _acid, 2-Mthyl-2-(2-methyl-4-
2-&42[3f@:@b,19{q~f11tq1 T EmEteE Y hgﬁd}r{,],g,éllt]nagxggqijs-ylmethylsulfany
t hi adi azol 112-yethybphenoxy} -2pmethykpiopgmapaciti ¢ aci d,
-(4-{2-13-(3,4:Di chlorg-phenyl)-[1,2 4]t hjadiazql -5-y
e ke Shlider el ahend 014 SlReRidia o
2- Mofphthox ?Ker{lﬁsfﬂﬂroﬁoﬂi&aﬁﬁ; (4-trifluoronmethoxy-pheny
y-"11,2, hi adi azol-5-yl]-ethyl }-phenoxy) - propi.oni c
15 ZeMgthyl-2-{2-methyl-4-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-

ylmethoxy]-phenoxy }-propionic acid,

2-{4-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-ylmethylsulfanyl]-
2-methyl-phenoxy }-2-methy!-propionic acid,

2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]thiadia
zol-5-yImethylsulfanyl]-phenylsulfanyl }-propionic acid,

2-{4-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-ylmethylsulfanyl]-
2-methyl-phenylsulfanyl}-2-methyl-propionic acid,

2-{4-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-
20 ylmethylsulfanyl]-2-methyl-phenylsulfanyl }-2-methyl-propionic acid,

2-{4-[3-(4-tert-Butyl-phenyl)-[1,2,4]thiadiazol-5-ylmethylsulfanyl]-
2-methyl-phenylsulfanyl}-2-methyl-propionic acid, and

2-Methyl-2-(2-methyl-4-{ 3-[3-(4-trifluoromethoxy-phenyl)-
[1,2,4]thiadiazol-5-yl]-propyl } -phenoxy)-propionic acid.
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2-(4-{2-[3-(3-Chloro-4-trifluoronethoxy-phenyl)-[1,2,4
]t hi adi azol - 5-yl]-ethyl

w0 2@s50e98y | - phenoxy) - 2- met hyl - propi oni ¢ aci d, PCT/US2004/036028
2-(4-{2-[3-(3-Chloro-4-trifluoronethoxy-phenyl)-[1,2,4
] t hi adi azol -

2§ y']Ae&gﬂ%é(&ch f["@&#frgh ea%e }crﬁ met hyl - pr opi oni ¢

2-Meatry 1) 2-[ 2+ nﬁ,ﬂ%{%[%(@y@ﬂobpc@neﬂhy}l .phenyl) [1,2,4]thiadiazol-

et hoxy} - 254ynﬁé1yjzlslnfaenyq:]xgh)eﬂ®eyieprby1bnwWIdpl oni ¢ acid,

- 2-Meth (2- et hy 2-13-(4-trifl uoronet hox hen
)\/Ie[thyf/Z—f@-methyl-4 {2—[3 (4- t%ﬂugrongethyl phenylll y-p y

t[ﬂl 2dithiadiazd-5y [-ettyhorhdnophiepippionic agifs| ) - pr opi oni ¢

$84:4213:¢ Chorodrifgromethyk gyt es
]t%—aéreazya snepisnryy S T SRR e ) -1 2.

S SRR SR e M A,
5- glﬂicth@t}l']q&hynoxy}-proplomc acid,

szﬁ;qh YQZH{%E%Mn%%ft%%%l{gon%eﬂ%yhp%enﬁg ?PE 4Tt&1%ad%%i)l(:15-

Szhéé‘th&%{]fﬂg&!&?)fmgrﬁ )S{Ilﬁ %z:% EJheﬁ I4]sul fanyl)-propio

214(4;—{Q,dBd3—Fluoro—4-tr1ﬂuoromethyl-phenyl) -[1,2 4{th1ad1azol-

2- (ﬂyﬂ&:ﬂ{yﬁ%}Q%ﬁh&l@l&néx}z}?—ﬂﬂaﬂqﬂq@%xy{elphenyI )-[1,2,4
%t hi adi azal -

| sul f yl -
Hérl r@’dﬁdeWP?f Q‘@ﬂﬁfiﬁé Su an%lﬁ'%leg%? d, and
10 2—-yé]4ﬁt{121~}{23m@®y PI¥NORY by anﬁh)équrpymmc apidg] t hi adi azol - 5-y

é]%t%l%gﬁo "4} %&Q Omrp hen DC[IHI tYacid. 32.

A pHp ﬂoxy ?’B AY

EQ@V{QB[@%@}Q&JO 4 ﬂf%ﬁ)%ﬁi@ih?l ?ﬁér{ ll)e[rl,m%@dl%mowgl gf .
?ane/ﬁl Py accg%%%@ carri e?’k@nﬁnga(gg%ound gf

gl(al m[z (3 GoroAl-pitiucremethtyl-phénytieftplittiadiazol Senpr i si ng

afﬁjﬂléchgrﬁ@lemyu Lalrhéth ACsRMbRY)- B niettiylipespieid agidc ompound
of” claim 2
2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethyl-phenyl)-[1,2,4]

thiadiazol-5-ylmethylsulfanyl]-phenylsulfanyl }-propionic acid,

2-{4-[3-(3-Chloro-4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5-yl-
15 methylsulfanyl]-2-methyl-phenylsulfanyl }-2-methyl-propionic acid,

2—{4-[3-(3-F]u0ro-4—tfiﬂuoromethyl-phenyl)-[1 ,2,41thiadiazol-5-
ylmethylsulfanyl]-2-methyl-phenylsulfany!} -2-methyl-propionic acid, and

2-{4-[3-(3-Fluoro-4-methyl-phenyl)-[1,2,4]thiadiazol-5-ylmethylsulfanyl]-
2-methyl-phenylsulfanyl }-2-methyl-propionic acid.

30. A compound of claim 1, selected from:.

2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]thia
20 diazol-5-ylmethylsulfanyl]-phenoxy }-propionic acid,
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web@sm®5 36. A pharnmaceutical conposition, cRPOPUSE0#HEB6028

31

35. A pharnmaceutical conposition, conprising a
phar maceutically acceptable carrier and a conpound of

a pharmaceutically acceptable carrier and a conmpound
of claim26. 37. A pharmaceutical conposition,

Z3ABEL RS R RNALIBCRHIL RN AGHERY P! £afiRtblaE0. 20 @

Corm@ﬁthbkﬂgphemow}r p@pi’@uﬁaqﬁ;ar maceut i cal I y accept abl e
carrier a conpound of claim 28.

13
%’M@tﬁﬁ]c%'l{lg'lmﬁhyltfb G‘STr’cﬂU@FPmeé]é‘??ﬁ’rR@mﬁ%-[g2 4]th1ad1azol 5-

arrier and a conmpound of
;fﬁﬂ@@g% ]%?én x%’ﬁ I%%acgdu%&cal conposi tion, conprising
a-{pﬂé{ﬁ@hbm#mﬂdoyomdmppmyb[h%.ﬂ}ﬂmahazahﬁyhneﬁqmmfan}d
of claim mz-@thylﬁhmtnpﬂrﬁemyl—prb@am‘: agd,and i nhi bi ting
th{lﬁﬁ&rﬂggresa on of nedi at ed condltl on or
w@lmmhamséh[b&ﬁhhlﬁfhéwl 50)/1“@8%811 sayldt net hod
conpri si ﬁgn@thydrphesoey}n i‘rgnqthyl@r(ua‘vnlémldl n need of
treatnment a pharmaceutically effective anount of a
conmposition of claim3 . 42. A nmethod of claim4

Ihet ebmochiaa PRI (sbiggiiaind condition is sel ect ed

from hyper| dem a, atherosclerosis, cardiovascul ar

di seddail yll‘%r ledsBetetmifnoranygileoxtyt phengbdi dedlthizs ul i n
resi st ancedlazmxbth@dym@wxwprMeacidysI i pi demi a,

| ow HDL- ceridem a, and_a. PPAR-al pha
?ré\éFtBY]e%‘ SRR - cuma oY b ha A Ao

dem a, high bl ood
RIhb&y %&gb?g?bmﬁ?&ﬁé hdl, g

ssure aired fasting gl ucose,
IZHB‘HH @4 -Bighderambeny)4f ba.lthiadiazbled-odmethoxydr oscl er osi s,
hyper cBaehethyleplembay }-Bypahylrprgpipoeracalem a, and | ow

2-{4-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[ 1,2, 4]thiadiazol-
~ 5-ylmethoxy]-2-methyl-phenoxy }-2-methyl-propionic acid,

2-Methyl-2-(2-methyl-4-{2-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]
thiadiazol-5-yl]-ethoxy }-phenoxy)-propionic acid,

2-(4-{2-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yl]-
ethyl}-2-methyl-phenoxy)-2-methyl-propionicacid,

2-Methy1;2—(2-metﬁyl—4- {2-[3-(4-trifluoromethoxy-phenyl)-
[1,2,4]thiadiazol-5-yl]-ethyl}-phenoxy)-propionic acid,

2-(4-{2-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-
5-yl]-ethyl}-2-methyl-phenoxy)-2-methyl-propionic acid,

2~(4-{2-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-
5-yl}-ethoxy }-2-methyl-phenoxy)-2-methyl-propionic acid,

2-(4-{2-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yl1]-
ethoxy }-2-methyl-phenoxy)-2-methyl-propionic acid,

2-Methyl-2-(2-methyl-4-{2-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]
thiadiazol-5-yl]-ethoxy }-phenylsulfanyl)-propionic acid,

2-(4-{2-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5
-yl]-ethoxy }-2-methyl-phenylsulfanyl)-2-methyl-propionic acid,
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HDL-C. 43. A nethod for treating at |east one
PPAR-del ta nmedi ated conditi on and at | east one

wE@RARal9pha nedi ated condition in a patient, SPCTIUS2004/036028

32.

33.

34.

35.

36.

37.

38.

met hod conprising admnistering to a patient in need
of treatnent a pharmaceutically effective anount of a

5 EPRUENS 'a'ﬁnﬁg L hdiEgdpt claimal
B R R s

TRAAAG 212 PAe [ SR oRAlcthdg L heRy 15 v bher
R0 A i S e o o

2-(4-{2-[3-(3-Chloro- 4-tr1ﬂuoromethoxy—phenyl)-[1,2,4]th1ad1azol -5-yl]-
ethylsulfanyl}-2-methyl-phenylsulfanyl)-2-methyl-propionic acid, and

2-(4-{2-[3-(3.4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yl]-ethylsulfanyl}-
2-methyl-phenylsulfanyl)-2-methyl-propionic acid.

A pharmaceutical composition, comprising a pharmaceutically

acceptable carrier and a compound of claim 1.

A pharmaceutical composition, comprising a pharmaceutically

acceptable carrier and a compound of claim 21.

A pharmaceutical composition, comprising a pharmaceutically

acceptable carrier and a compound of claim 23.

A pharmaceutical composition, comprising a pharmaceutically

acceptable carrier and a compound of claim 25.

A pharmaceutical composition, comprising a pharmaceuticaﬂy

acceptable carrier and a compound of claim 26.
)

A pharmaceutical composition, comprising a pharmaceutically
acceptable carrier and a compound of claim 27.

A pharmaceutical composition, comprising a pharmace'utically
acceptable carrier and a compound of claim 28.
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39.

40.

41.

42,

43.

44.

A pharmaceutical composition, comprising a pharmaceutically ‘

acceptable carrier and a compound of claim 29.

A pharmaceutical composition, comprising a pharmaceutically

acceptable carrier and a compound of claim 30.

A method for treating or inhibiting the progression of a PPAR-delta
mediated condition or a PPAR-alpha mediated condition, or both, said
method comprising administering to a patient in need of treatment a

pharmaceutically effective amount of a composition of claim 31.

A method of claim 41, wherein the PPAR-delta mediated condition is
selected from hyperlipidemia, atherosclerosis, cardiovascular disease,
hypercholesteremia, type Il diabetes, insulin resistance, impaired
glucose tolerance, dyslipidemia, low-HDL-C, hypertriglyceridemia, and
a PPAR-alpha mediated condition is selected from Syndrome X (or

" Metabolic Syndrome), dyslipidemia, high blood pressure, obesity, and

impaired fasting glucose, insulin resistance, type Il diabetes,
atherosclerosis, hypercholesteremia, hypertriglyceridemia, and low-
HDL-C.

A method for treating at least one PPAR-delta mediated condition and

at least one PPAR-alpha mediated condition in a patient, said method

comprising administering to a patient in need of treatment a

pharmaceutically effective amount of a composition of claim 32.

A method of claim 41 wherein said method further comprises treating

at least one PPAR-gamma mediated condition.
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45. A method of claim 43 wherein said method further comprises treating

at least one PPAR-gamma mediated condition.
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