14/ 03/ 2006 WD 03/ 024395 PCT/ US02/ 29232 LI NKED Bl ARYL COVPOUNDS FI ELD OF
THE I NVENTION 5 The present invention relates to conpounds that ara@ausefisos
in the di avaoyis3wnd treatment of netabolic disorders, infPCAMAIRI2

di seases and neopl astic diseases, and conplications thereof 10 BACKGROUND
OF THE | NVENTI ON Several independent risk factors have been associated with
cardi ovascul ar di sease. ThgIsKHED BIAR YWY CONEOLNNS | ncreased fibrinogen

| evel s, high levels of triglycerides, elevated | ow density |i poprotein
(LDL) chol esterol, elevated 15 total cholesterol, and |low | evel s of high
density |ipoprotein (HDL) chol esterol. HMG CoA reductase inhibitors (e.qg.,
statins) are useful for treating conditions characterized by high LDL
cholesterol levels. It has bFERLBIOIVIBEREXVENIBONg LDL chol esterol is not
sufficient for reducing the risk of cardiovascul ar disease in sone
patienﬁ%, particularly those with normal 1DL cholesterol levels. This

popul ati on pool i's i-HeikhStiviioh a0 GfRARMARI skd Blerilagiier of | ow HOL
S r's

chol esterol. The incredse cardi ovascul ar di sease associated with
| ow HDL chhh@mmslandl treatmehtofinzetabodic djserdens erflasunderysiiserses and gepmdastied by drug
therapy (i , current there are no drugs on the market that are useful

for raisi rfquaiﬁﬂ_ T e.g., Bisgaier et al. (1998) Cuts:

Pharm Des. 4:53-70. 25 Targets for t he devel opnment of therapeutic agents
for cardiovascul ar di sease, diseases associated with cardiovascul ar

di sead®, such as syndr onBACKGROUNPQF THE INYENIIONdr one), and ot her

pat hol ogi es such as, diabetes, obesity and cancer include transcription
factors involved in regulating lipid netabolismand honeost asi s. The
peroxi some prolifer eQsraiEaddpeaden rikle R Yrolidve bEtiRsdciated withansducer
proteins belonging to the st eroid/thyroid/retinoid recept or, pg}@Lam I y.
The PPARs caudiowasadargliseasel yhesraineiude bﬂ)e&@n%?rpmeqse%@ Brgen lgyje fsh known

| i gands, r pligi-fkd opi C
effects of eyfeé%%l&@%&%r%%%eg@gg fﬂgﬁ)éli or Sf’jﬁ%ﬂ?ﬁ 6‘%@2 % #03/ 2006
PCT/ U382/ 283Béholesterol, and low levels of high density lipoprotein (HDL) cholesterol HMG

CoA reductase inhibitors (e.g., statins) are useful for treating conditions characterized

"by high LDL cholestero] levels. It has been shown that lowering LDL cholesterol is not
sufficient for reducing the risk of cardiovascular disease in some patients, particularly
those with normal LDL cholesterol levels. This population pool is identified by the
20  independent risk factor of low HDL cholesterol. The increased risk of cardiovascular
disease associated with low HDL cholesterol levels has not yet been successfully
addressed by drug therapy (i.e., cwrrently there are no drugs on the market that are
useful for raising HDL cholesterol). See, e.g., Bisgaier et al. (1998) Curr. Pharm. Des.
4:53-70.
25 Targets for the development of therapeutic agents for cardiovascular
: disease, diseases associated with cardiovascular disease, such as syndrome X (including
metabolic syndrome), and other pathologies such as, diabetes, obesity and cancer
include transcription factors involved in regulating lipid metabolism and homeostasis.
The peroxisome proliferator-activated receptors (PPARs) are transducer
30 . proteins belonging to the steroid/thyroid/retinoid receptor superfamily. The PPARs
were originally identified as orphan receptors, without known ligands, but were named
for their ability to mediate the pleiotropic effects of fatty acid peroxisome proliferators.



Three manmal i an PPARs have been isol ated: PPARy, PPARa and PPARS (PPAR 3,
NUC1). These receptors function as |igand-regulated transcription fiagéd%oe
t hat controwooﬁ’ﬁég&pressi on of target genes by binding to RGEES022828ponsi ve
DNA sequence as heterodiners with RXR The target genes encode enzynes

involved in_lipid 5 petabolismand differentiation of adi pocytes. PPARy
has been shéfse Mgmyealisn Srddisdgve beearisolated RRARY, PRAR s ansl PR EMr Its

expr essi on % YLt t | fferentiation of .several
or ead pooyt NOCAF TS sRblels AT MiBE ARl S IR el uton 2
PPARy pl aystha expessidnodf taigkicgenes By tsindiclj; pogiei irespsh gD NAGegageade. PPARy al so
regul ates the gglle ti ne which is involved in requlating energy
honeost asi shelgy IE{TFSEW@E&&E Qeé?-‘@ﬁftg‘?iﬁ #fode mmsmlwg_émhgﬁom to be a .
criticals stﬁ&agfgisgpa&da{g : AN gf@bgﬁ%y ty and diabetic conditions. In

an effort to understan e role o I n adi pocyte differentiation,
several investi gator PRfeRychds beerssadwarto béexprelsad irf drcalipoge tissue BRARYC

PRt e e SR A R R L e EALE K
s i ; ; A - \ .
cell's in VvigréRipoaie cel linel. Q@cﬂﬁﬁ&aﬁés@&éhshdﬁﬁl%%ﬁdnstrm aOPf;éRFT%RISYSr 8 ed to

non-insul i n-dependent di abetes nellitus ( were als
be PPAR7- sdiextalirgle i thyaadipogenie ignalingsuascatie. PRABS s rdgiutdtes tihebrlep@i7 0: 12953-

12956) 44Mor . | 3 oungs.t hat sel ectivel ct.i vat e..nari ne, PPARy
were 20°sh Sné frgl%%tésséggg' gﬁﬁrﬁ' W?@%ﬂ%‘ﬂq ﬁ%&”ﬁt@ﬂﬁé(?@é?‘gpﬁwl TCBUAtAYy | vat or s
of PPARy, sulfth i8S beéDgHowinats 88 critiei tepeEBe BREMEH foh atil8b&ity AhE diab&icenhance
insulin action, reduce serum glucose and have small but significant effects

on reduci n§oRBYMH tri gl yceride. levels in patients with NI DDM di abet es.
See, for exanmple, K I e. I.. _Endocr.i . Di abetes
5(2): 90- 96, Johnson Ei%%@%ff@’ﬂé%%%%ﬁ?ﬁfeﬂ?mewﬁw%%@%%m and
Leut eneggesevetal inlvest{gh®d havefbsused dh e iddREiTicatiBEDP M0 Sacfidfors] WheBREHAN sM
for thj trei,‘galﬁceri de | owerjng effect appears to be predom nantly

d

i ncr eat RevEds, dre harglidiasficnensviigh Wersdmopmep hevy aﬂimg)enifctelﬁﬁeeta gh I
Srael s ot BiipQgRE AidinBechligA soh cols BRF VRN RR:Bhe BB in ST S 5

Fi brat es amedels of sersinstlintdeppadenh dizbetBmellioneNIDDM)Wekd ghy andriastely 20-

50% | ower chol esterol, byl 5% shift the LDL particle size fromthe
nore at he‘ioh?thl‘}l? ISFRIvE S@ésaﬁ’ f alg h998) L Btiol. Shemi W P83 HDL

chol est er 01293%). I ore recently, compounds that selectively activate murine PPARy were

20  shownto possess in vivo anti-diabetic activity in mice.

Activators of PPARYy, such as troglitazone, have been shown in the clinic
to enhance insulin action, reduce serum glucose and have small but significant effects
on reducing serum triglyceride levels in patients with NIDDM diabetes'. See, for
example, Kelly et al. (1998) Curr. Opin. Endocrinol. Diabetes 5(2):90-96, Johnson et

25 al. (1997} Ann. Pharmacother. 32(3):337-348 and Leutenegger et al. (1997) Curr.
Ther. Res..58(7):403-416. The mechanism for this triglyceride lowering effect appears
to be predominantly increased clearance of very low density lipoproteins (VLDL)
- through induction of lipoprotein lipase (LPL) gene expression. See, for example, B.
Staels et al. (1997) Arterioscler. Thromb, Vase. Biol. 17(9):1756-1764.
30 Fibrates are a class of drugs which may lower serum triglycerides by 20-
'50%, lower LDL cholesterol by10-15%, shift the LD particle size from the more |
- atherogenic small dense to normal dense LDL, and increase HDL cholesterol by 10-



2 14/ 03/ 2006 WO 03/024395 PCT/ US02/ 29232 15% Experinental evidence

i ndi cates that the effects of fibrates on serumlipids are nediatedsg3z/2006
t hrough actwoasintasdpf PPARa. See, for exanple, Staels et alpCr{iiso®Z923Phar m
Des. 3(1):1-14. Activation of PPARa results in transcription of enzynes
that increase fatty acid catabolismand decrease de novo fatty acid

synt hesi s i b5%hExpérireentalesidehéanigdicaiebthdicthe eﬁsc&siofﬁlbrgteyonsérdm lipydstaeesi s and

VDL P OSuek SOLSSEL Sl ok By S T TR o D 155 e

activity, ipgs8asasic! Kaan6R ofPp MhPresuffeR: trduQeri ;ﬁ%ﬁrmleﬁzyn@é\ﬁ?a& trcfdasé! -
(1996) Atherosclerosis, (Shannon, Irel)124(Suppl.):S29-S37. Evi dence

suggests t hﬁttty EﬁAR&ahdﬂm ahdacrdase d4vevp ém@ogbmthebsumthﬁdwmesldtmm pat hway

f fatt 10 PPA
2ol ost 15 or ddtreasddihipRbae s ineGt ARTVERY b GiRoR Aoy RBGERGS PRARES o
ot al . (zo&a»atﬁrnqzacrea@gsl codeth oioC SRR SIBCTAn hlbesrISO been

shown that PPAR& actlvators i nhibit the formation of the inf | ammat ory
medi ator' s acﬁmmcuumr@asns @Iparenceo;ﬁ\ﬂ@%yﬁwaax@xemms&uwm a gfk9%kcr osi s

factor (TN t 0 5 No. WD 02/28434 to Buchan
et al. é%)t(} g‘?}to S!Era@‘?%? 'Q Qﬁ%h@qaﬁg%% unli ke PPARy or PPARa,
represents a f3 cat erBvideheé sdbobat gt PMARS aRa thitedld tHe pefiobRlb&af or
chenoprevention (He et al. (1999) Cell 99:335-345). The identification of

conpounds vikidatiompathivay ef fammgdgr delitiders afPP ABP haveibéenyshown fiy promote
PPAR&- nedi ated p ess and d| ver peut 20 for
condi t i ons TYRFPSESEE] TRgEs srebh Shlsiol fallr B Quer .

di sease, at .@ﬁﬂ% $FbE Nl ﬁmcﬂls@zb%ﬁ%s 138665511, SIY REY AESbEndRGwARIat gnant
di seases. SUMVARY OF THE | NVENTI ON The present invention provi des

conpounds \HJPiAM a@n@atwenhlblt ithe ﬁotmatlmmmﬂammatqmnmdultom indusghlelnitg
car di ovascul at or di n op | seases.
Wile a cor%} 3tsgﬂ Zﬁi‘?% dln FO9R is] ﬁﬁ bm %@E}H’fytﬁnmd" ﬁ%tuég CFion is

not reqyireg. woemsasmmmhleﬁa M@ edeBSERs beBY SiwiPRat BFERS; @AliYINds have
been shown to exert their effect throuicl]h ‘nodul ati on of PPARS. The I nvention

al so  pr oviPB&&y ek BF ARee tRpresgnts @ ol tacgntprthgrapéculas depotamsp &inds and
met hods of cﬁemopreventmn (He et al. (1999) Cell 99:335-345).

The identification of compounds which modulate PPARS provides an

—rt

opportunity to probe PPARS-mediated processes and discover new therapeutic agents
20  for conditions and diseases associated therewith, such as cardiovascular disease,

atherosclerosis, diabetes, obesity, syndrome X and malignant diseases.

25 _ SUMMARY OF THE INVENTION

The present invention provides compounds which are useful in the
treatment of metabolic disorders, cardiovascular diseases, inflammatory conditions and
neoplastic diseases. While a complete vnderstanding of the compounds’ mechanism of

- 30 action is not required in order to practice the present invention, the compounds have
- been shown to exert their effect throngh modulation of PPARS. The invention also |

provides pharmaceutical compositions comprising these compounds and methods of _' |



14/ 03/ 2006 WD 03/024395 PCT/ US02/ 29232 usi ng the subject conpounds and
conpositions for the treatment of metabolic disorders, cardiovascyhags/ 2006
di sease, i nWPAMBBEY y condi tions or neoplastic di seases. TIRCTANIPRLRILS
provi ded herein have the fornmula (la): RLO2C CRaRb Y-Arj X-Ar2 Z'7Z2-Ar3 5
la wherein X is selected fromthe group consisting of 0, S(On,, CRR' and
SO2NR"; Yi sugng therulgect comppundsragd Zempositions depthn dreatirent efxhetabalit disonders, he

group consi st i f . Q) R' . NCR" O NR' and CR R'C(O NR';
al ternati ve?%@%%sgglﬁgd%%ﬁ%}g@%‘% ﬁ%’gﬁ’[‘)&s f”é?"!ﬁﬂp%ﬂz’ gﬁ’?ﬂe’kenyl . Arl and
Are are independent | yTRSconipdiiRdd SrodidedBereiidve the¥bithula )each R, R' and
R''" is independently selected fromthe group consisting “of hydrogen,

(Cl-)al kyl, aryl and aryjkt blsyls.i Rt A2 selecied fromthe group

consi sting of hydrogen, (OR- )Sﬁa&i{%rﬁ I:%ry (%1h al kyl; Ra and Rb are

i ndependent |y selected fromthe group chbnsisting of 20 hydrogen,

(G-C4)al kyIh aryl and aryl (Cl-C4)al kyl; the subscript mis an integer from
0to 2; and ¥ subscript nis an integer froml to 2; with the proviso

that said conpound i sfOdelected from the group consisting of O, S(O)y, CR’R” and
3- ami no- 4- [ 4- ( pheny| met hoxy) phenoxy]gg)hgnoxyl acetic a(ci)'(‘:?, 35
4-[13,5-dii phenyl met hoxy) phenoxy] - 3, 5-d i odobenzenepropanoi ¢ acid or

4-[ 4- (benzyi oxy) - 3-1i f&qﬁlgpeﬁ: ».3, b-di i odohydr oci nnam c .acid. Al so provided
herei n are conpounds "havi ng e’ formula (Ib): OR2 RS R6 R7 Ib 30 wherein

10 7' and 72 are independently selected from the group consisting of O,
S{O)m, (CR’R™)p, N(R”), C(O)NR” and CR’R”C(O)NR™;
alternatively, Z' and 7> may be combined to form (C2-Cy)alkenyl;
Ar' and Ar? are independently an aromatic group;
AP is aryl;
15 cach R’, R” and R’” is independently selected from the group consisting
of hydrogen, (Cy-Cy)alkyl, aryl and aryl(C;-Cy)alkyl;
R' is selected from the group consisting of hydrogen, (C;-Cs)alkyl and
aryl(C-Co)alkyl;
R* and R” are independently selected from the group consisting of
20 hydrogen, (C-Cy)alkyl, aryl and aryl(C;-Cy)alkyl;
the subécript m is an integer from 0 to 2; and
the subscript n is an integer from 1 to 2;
with the proviso that said compound is not
3-amino-4-[4-(phenylmethoxy)phenoxy]phenoxylacetic acid,
25 .4-[3,5~dJ'jodo-4-(pheny1methoxy)phenoxy]-3,S-diiodobenzenepropanoic acid or
B 4-[4-(benzyloxy)-3-iodophenoxy]-3,5-diiod0ﬁydrocinnamic acid.
Also provided herein are compounds having the formula (Ib):
R RR R R

0
R'0
RA—Y: X Z'—72—pAr®
Rb
R rR* R® R

Ib
30 wherein



4 14/ 03/ 2006 WD 03/024395 PCT/ US02/ 29232 X is selected fromthe group
consisting of 0, S(OmM CRR' and SONR' z a Yis Oor CRR'; Z andsZg3Ade
i ndependentWwg 036482t ed fromthe group consisting of 0, 5 $DuseR R'), ,,
N(R'), C(OW and CRR'C(ONR""; alternatively, Z° and Z2 may be conbi ned
to form (C2-C4)alkenyl; Arais aryl; R is selected fromthe group

consi sting of hydrogeﬁ,is{eﬂﬁc{é&@hkﬁﬂgraﬂpﬂconaisﬁhg&ﬁemmm”wdm, R3, R4,
R5, R6, R7, RO are independently selected fromthe group consisting
of hydrogensoﬂ‘&%gen (CI-C4)aI kyl, (Cs- CG)cycIoaI kyl, fluoro(d - C4)alkyl,

OR, aryl, aryl (C-Chall 1{\@ NR R, (OR, C2R, G(ONR R ,
NR ") OR, N(R') CC2R | N(C dONR R, S(OMR R, S(OnmR, ON and
N(R")S(OnR ; 15 al t & remtliAf ekqmdepmd&nﬁkysaléptadéromﬂﬁegrmm@nsahgﬁﬂj fromthe

group consj Qf.,.R2, R5, ,and RO may be conbined with
t he cart?gn ﬁﬁgﬂﬁm Q@N& @ngﬁiﬁa%%@)ﬁ{ fsorm a fused aromatic or
cycl oal kane ring; ea%eﬁaﬂvﬁy, Z%d%zmdy%e'dﬁ%ﬂﬁﬁqs% ?QIZ f romthe
group consisting of ¥ rogen, )al kyl, aryl Cl-C4)al kyl; 20

al ternatively, when R igatyR' are attached to the sarre nltrogen atom R

d R b nmbi th t t t
figenber ggyri ﬁgcocoln'? g[gr‘}%mﬁeae t;%ﬁ??tﬁ%grgﬁﬂ%c?ngs?gg gﬂéy(é%eé]ef%dc’sz?%ﬂia?%e group
consi sti ng @f(-CHalkpld S; Ra and R are independently selected fromthe

group consi sting of ydr og Cl-C4)al k aryl and aryl (Cl-C4)al kyl; 25
the subddeript mis aqui K{ é’geR th(60R1 %tﬂ@dﬁya@nnﬂepﬁh@nﬁubgl@m@ﬁom & an

B R
Cs)alkyl, OR’, aryl, aryl(C;-Ca)alkyl, NO,, NR’R”, C(O)R’, COzR, C(O)NR'R”,
NERMC(O)R’, NR”)CO:R’, N(R")C(O)NR’R”, S(O)uNR’R”, S(O)R’, CN and
NR")S(O)mR’;

15 alternatively, any two adjacent R groups selected from the group
consisting of R%, R, R, R°, R®, R7, R® and R® may be combined with the carbon atoms
to which they are attached to form a fused aromatic or cycloalkane ring;

each R’, R” and R’” is independently selected from the group consisting
of hydrogen, (C;-Cy)alkyl, aryl and aryl(C;-Cy)alkyl; 7
20 alternatively, when R’ and R” are attached to the same nitrogen atom, R’
and R” may be combined with the nitrogen atom to form a 5-, 6- or 7-membered ring
containing from 1 to 3 heteroatoms selected from the group consisting of N, O and S;
R® and R® are independently selected from the group consisting of
~ hydrogen, (C1-Ca)alkyl, aryl and ary}(C-Cyalkyl;
25 the subscript m is an integer from 0 to 2; and
the subscript n is an integer from 1 to 2;
with the proviso that when X is O, Z' is O, Z* is CH, and Ar" is unsubstituted phenyl, Y
- is other than O or CH,.
Also provided herein are compounds having the formula (Ib):
R® R® R

L e



Al so provided herein are conmpounds having the formula (Ib): OR2 R3 R6 R7 5
WO 03/024395 | b wherein 14/03/2006 PCTIUS02/29232 X is selected fnamih®os
group consiwoiosgdeds S(O),,,, CR R and S02NR'; Y is 0 or @GRTR'Sp2/29233 and
Z2 are independently selected fromthe group consisting of 0, $SO,,,,
(CRR),,, N(R"), C(ONR'" and CRR'C(ONR" ; alternatively, Z1 and Z2 may
be conbined to form (C2-C4)al kenyl; Ajg is aryl; RL is selected fromthe
group consi sting of hydrogen, (Cl-C8)alkyl and 10 aryl (Cl-C4)al kyl; R2,

R3, R4, Rowhm@in R7, R$ and RO are independently selected fromthe group .
consi sting of hydrogen al.ogen Cl- C4) ai kyl c | »,
f1uoro(Cl- C4)al kyl ,ﬁ&ﬁ?“&?‘%@éﬁ%?‘&-%ﬁfﬁ%?fWﬁﬁ J’ﬁaﬁd(%ﬂ . CO2R

, AONR R, NR)XQBor 'R CRR, N(R)(ONRR, S(OmRR, S(OnR,
CN and 15 N(R')S(OnR ; ajter nativel}y, anégtwo adj acent R groups sel ected
fromth® group consZsatdng ase indepenpentiymelected frong thepgrouprepngisianerd Gray be

conbi ned w t Hat-) t ) oGP e attached to forma fused
aromatic o %@%@R%;ﬁ@ﬁﬁﬁhg@g&:ﬁm I@gém’ i s independently sel ected
fromthe group consigtermgiveBOZbind B digeron(tiedd fank (,-C Jalidnyind

aryl (C1- 4) al kyl ; a;‘thgr,natively, when R and R' are attached to the sane
nitrogen atom R lﬁﬂryﬁay be conbined with the nitrogen atomto forma

i oo Corel o SR USRIAR L B Lok OB LS o R et oo
fromtite oargif@-Coallaykti ng of 25 hydrogen, (Cl-C4)al kyl, aryl and
aryl (CL-Chyalkyl st q%, f{g’bﬁ.ﬂ: Hs,pés, H" . ing agg Ri9 g;eeiggépe];:&gnrﬁy%efegteg ;froglr}ge
group consisting of hydrogen, halogen, (Ci-Cg)alkyl, (Cs-Ce)cycloalkyl, fluoro(C;-
Cyalkyl, OR’, aryl, aryl(Cl-C4)a]kyl, NO,, NR’R”, C(O)R’, CO:R’, C(ONR’R”,
NR”)IC(O)R’, N(R”)CO,R’, N(R™)C(O)NR'R”, S(O)uNR'R”, S(O)R’, CN and
15 NR)S(O)R’;
alternatively, any two adjacent R groups selected from the group
consisting of R%, R, R%, R°, R%, R, R® and R® may be combined with the carbon atoms
to which they are attached to form a fused aromatic or cycloalkane ring;
each R’, R” and R’”is independently selected from the group consisting
20 ofhydrogen, (C;-Cs)alkyl, aryl and aryl(C;-Cs)alkyl;
alternatively, when R’ and R” are attached to the same nifrogen atom, R’
and R” may be combined with the nitrogen atom to form a 5-, 6- or 7-membered ring
containing from 1 to 3 heteroatoms selected from the group consisting of N, O and §;
_ R? and R® are independently selected from the group consisting of
25 hydrogen, (Cy-Cy)alkyl, aryl and aryl(Cr-Ca)alkyl;
the subscript m is an integer from 0 to 2; and
the subscript n is an integer from 1 to 2. |
The compounds provided in the above formulas are meant to include all
-pharmaceutically acceptable salts, hydrates, solvates and prodrugs thereof.
- 30 Certain pharmaceutical compositions of the invention comprise a
pharmaceutically acceptable carrier, excipient or diluent in combination Wlﬂl a

compound of formula (Ia):



t he subscript nis an integer froml to 2. The conpounds provided in the
above fornulas are neant to include all pharmaceutically accept abllg/@a/iztogs
hydr at es, sWDWal28%and prodrugs thereof. 30 Certain phar ma@SiI{Us9aR2
conpositions of the invention conprise a pharnmaceutically accept abI e
carrier, excipient or diluent in conmbination with a conpound of formnula
(la): 6 WD 03/024395 14/ OR'GAOGRRCH U2t 20232 RLGAE- CRaRb Y- Arm X
Are-Z'"ZZ A/r3 |la wherein 5 S2NR'; X is selected fromthe group consisting
of 0, S(OmM CRR and Yis 0 or CRR'Taz1 and 72 are i ndependent!ly
selected frpmithe group consisting of 0, S(Or,,, (CRR')n, NR'), C(ONR
and CR RC'&"®'';: alternatively, Z1 and Z2 may be conbined to form

(C2-C4)al kenyl; 10 Ri§ seditedicn Gegromrapsistienof 9, HO)a @R 'iavdgr oup; Ara is
aryl; each R, R' and R'" is independently selected fromthe group

consi st} ngSOﬁ‘ﬁRFlydr ogen, (Cl-C4)alkyl, aryl and aryi(Cl-C4)alkyl; R is

sel ected fromthe groyp CO&bwﬁt’j ng of hydrogen, (Cl- C$) al kyl and 15

aryl (Cl-C4)al kyl; Ra ang are’ i ndependently selected fromthe group

consi sting of hydr qg’emd LGte ﬁamhagdﬂy salegted o theygrqupicossistingiafio, t he

from 1 fo HO)adthBDmoROv)dERIEy 2t Ci B NGRS Lt oal "compos t1ons o
conpri sing 2., Phar MRARKidGa] 1t AAOSRANiiAdRD fo G pakergt; di [ uent i
conbination with a conmpoung >of fornul’a (1b):
10 Ar' and Ar? are independently au aromatic group;
Ar® is aryl;
each R’, R” and R’ is independently selected from the group consisting
of hydrogen, (C1-Ca)alkyl, aryl and aryl(C,-Cq)alkyl;
R! is selected from the group consisting of hydrogen, (C,-Cs)alkyl and
15 aryl(Ci-Calalkyl;
R® and R® are independently selected from the group consisting of
‘hydrogen, (C1-Cq)alkyl, aryl and aryl(C;-Ca)alkyl;
the subscript m is an integer from 0 to 2; and
the subscript n is an integer from 1 to 2.
20 Also provided herein are pharmaceutical compositions comprising a
phaxmeceuticaﬂy acceptable cartier, excipient or diluent in combination with a
compound of formula (Ib):
R R® R

R

Ib
© 25  wherein
X is selected from the group consisting of O, S(O)m CR'R” and
SO;NR”;
Y is O or CR’R”;
Z! and Z? are independently selected from the group consmtmg of O,
.30 S(O)m, (CR'R™)y, N(R”), C(O)NR” and CR’RC(O)NR’”;



| b 25 wherein SO2NR '; X is selected fromthe group consisting of 0, S(Om
CRR and Yis O or CRR; Z1 and Z2 are independently selected fregyéi€oos
group consi MA®B@P2HP50, .30 S(OS,, (CRR' )n" NR'), C(O NRT/HSN/29232

CR R'C(O NK" ; WD 03/024395 14/03/2006 PCT/US02129232 alternatively, Z
and Z2 may be conbined to form(C2 C4)al kenyl; Ara is aryl; Rl is sel ected

fromthe group consi §.Itérﬁ§h waxﬁd)g%ﬁaybgborﬁﬁhad{worﬁmz-c@aweﬁﬂi C4)al kyl ;
5 R2, R3, R4, R5, Re, Rgand R4 are independently selected fromthe

]glroup ((IOI’ISI stl)n;\:jko:c dlS@@ésn hal ogen, (Cl-C4)al kyl, (C5-C6)cycl oal kyl,
uoro(CG - C4)al ky I , CI)ZR
AONR R, NR)CQ OFR‘S Seﬁfﬁ?&)ﬁ@@@% é‘ﬁ#ﬁ%g@%ﬁ%?ﬁ@% %( onR,
fCN andh N( By @@ pdRyt; 10 al tfernat ively, any two adjacent R groups sel ect ed
romthe group consi Q R3, R4., R5, d b
combined with the caR?xﬁﬂsngt %Rg% tﬁ%}ng@“g{@éﬁi‘@?g&t@mﬁya f6used
aronatic or I - | ect ed
rom the gPSul eBREBt Hilidgen BIEIT(C Coaidh (C5 Gl yobREFPRISELELY sel ecte
aryl (Cl - CACR)akyt, OH’5agﬂtaeyl((éﬁ-CA)xﬂLyl NEReNRR”, SH{O)R, CO-8., &I(Oél&]ﬁdﬂ’ to the sane

2'.”"96&6‘“’“ S aNR A SRS KRN Ol eSO R o8] et ed 11 6m

t he group ﬁémgg of NN, 0 and S; and Ra and Rb are |ndependently
sel ected fr gr oup consisting of 20 hydrogen, (Cl-C4)alkyl, aryl and
aryl (C19 C4) aI kyI t haltesndsivelyi mytmouaslmnntumgmgprs sdleated Homdhepgrogind  t he

subscri pt Qor{sxsst;ggn of‘ ﬂi,%q?f{“, ths,Ol[’\m, i{",tIQB and R? may be combined with the carbon atoms
to which they are attached to form a fused aromatic or cycloalkane ring;
each R’, R” and R’ is independently selected from the group consisting
of hydrogen, {Ci-Cy)alkyl, aryl and aryl(C,;-Cs)alkyl;

15 alternatively, when R’ and R” are attached to the same nitrogen atom, R’
and R” may be combined with the nitrogen atom to form a 5-, 6- or 7-membered ring
containing from 1 to 3 heteroatoms selected from the group consisting of N, O and S;
and

R® and R® are independently selected from the group consisting of
20  hydrogen, (C;-Cyalkyl, aryl and aryl(Ci-Cy)alkyl;
the subscript m is an integer from 0 to 2; and
the subscript n is an i'nteger from 1 to 2.
Also provided herein are methods for treating a metabolic disorder,
cardiovascular disease, an inflammatory condition, a neoplastic disease, an immune
25  disorder, é shock state, a disorder of gastrointestinal motility or a disease of the central
nervous system comprising administering to a subject in need thereof a therapeutically
- effective amount of one of the foregoing compounds or compositions.
The invention also provides methods for treating a condition or disease
_ mediated by PPARS and methods for treating a condition or disease responsive to
30 PPARSmodulation. |
. The invention also provides methods for treating a condition or disease
mediated by iNOS or TNF and methods for treating a condition or disease responsive to



Al so provided herein are nmethods for treating a netabolic disorder,

cardi ovascul ar di sease, an inflammtory condition, a neoplastic di 38262038
i mmune 25 dWVOAREHBYS a shock state, a disorder of gastroint @cuiysatzastility
or a disease of the central nervous system conprising admnistering to a
subject in need thereof a therapeutically effective anount of one of the
f or egoi ng SFIPHUNIE nduREBROSi tions. The invention al so provides nethods
for treating a condition or disease nediated by PPARS and nethaqds for
treating a conditi orlherindnion gkso peasjidas srefiods dorztevapngbH et Un. The

i nvention al so provides nethods for treating a condition or disease

nmedi at ed H}?V%EDS or TNF and nmethods. for treating a condition or disease
responsi ve to WO 03/0R480ntidd AR3pEHAMEes nRH0dYSO A 2R388g I NDS holesEndE

nodul ati on. The invention also provides nethods for elevating HDL

chol estder devdlevel s. The invention al so provides methods for decreasing LDL
chol esterol 5 |evel : ‘| \rﬁfrﬂ}e' | ; ROr
decreasing trigl ycer’ll%gelﬂ-%g\&}g S. #ﬁébﬁdﬁé%{%ﬁogﬁ?%ﬁg%?%g tho%éé)for
treating deaddetes, atherosclerosis or conditions associated with syndrone

X, decreasing insulin resistance,, | owering bl ood .. ressur and_obesity.
The present inventi ﬁeﬁgfé‘tlﬁ‘FBm"&péém\%&%g%" tregtng,dig t%l’ f’%ﬁmﬂgﬁ@@? BRI EF
DESCR! PTI SRAW EhCReorb A st REQUAGEI0WEEE bivod

struct ur e%&ﬁgﬁgr fed mgﬁdﬁ% e T A L EBC DESCR! PTI ON

OF THEOI NyEessiueNmA®bakiby. evi at i ons and Definitions The abbreviations used
herein are conventi al , unl.ess .otherw se., defi .. Th [ ‘F4eat”,
"treating" and "t regﬁ]ﬁ@ﬁffse& ig¥ention alsp royides néqtféorhﬁg%{ SGunkefHig Pe ARS.

BRIEF DESCRIPTION OF THE DRAWINGS

15 . FIGS. laand 1b provide exemplary structures of preferred compounds

of the invention.

DETAILED DESCRIPTION OF THE INVENTION

20 Abbreviations and Definitions

The abbreviations used herein are conventional, unless otherwise
defined. |
The terms “treat”, “treating” and “treatment”, as used herein, are meant
25  to include:
(1)  alleviating or abrogating a disease and/or its attendant symptoms;
(2)  barring a subject from acquiring a disease;
(3)  reducing a subject’s risk of acquiring a disease;
(4)  decreasing the probability or eliminating the possibility that a
3¢ disease will be coniracted; '
' (5) - preventing the diseése, i.e., causing the clinical symptoms of the
disease not to develop in a mammal that may be exposed to or predisposed to the.
disease but does not yet experience or display symptoms of the disease;



25 to include: (1) alleviating or abrogating a disease and/or its attendant
syrrptom; 2) barring a subject fromacquiring a disease; (3) redugjsyzdos
subj ect's rWVOIBBH3Y¥cquiring a disease; (4) decreasing the [RCIPEONLI28Y or
elimnating the possibility that a 30 disease will be contracted; (5)
preventing the disease, i. e., causing the clinical synptons of the

di sease not t o devel @ i nivhilnigwpihe dishat, in\erkstiexgrasdadingdhe devploptieaposed

t.o the e but does nqt yet experience or display synptons of the
di sease; ?@éﬁ?ﬁ%“%@%‘i’éﬂé Hlﬁe%u302/29232 (6) inhibiting the -
disease, [ e.. arres) ng RiicfiRE HeIdiald e (e ShpReRBlsiond) dVislicsgage or 1t

clinical synptons; (7) reliéving thée diseasé, 1.e., causing regression
of the dlsemseﬂeﬂnpmgw clinical synptons. 5 The tern1 therapeutlcally

ef fectiye anount ers tn that. a t of the ,.c u bei n

adni ni st er ed sufﬂm@?ﬁ © @F@@%ﬂ“ﬂvsﬁi’c&‘aﬁ&w{’“’a’% %ﬁgpi?ﬁ?& 'erﬂpgthé?orre
extent onecqiipdiBd el aaﬂmama@m&mﬁf tolpiéveaPaslieldpBIRnOST dFaBevigie fo fhd1g
treated as well as tfo alleviate or eradicate the cause of the disease

i tsel f. Thextensene onard ofithe symaftems of e condition ¢ disordar beingdreatsdagiwell ab ncr ease
or 10 declroeaﬁg‘gaﬁtetbg gIaldnc%gItBQ ?Eﬁ%?/ ?ﬁgéﬁgzﬁ%}gn of PPARS, wher e PPARS

function nmay 1 nc nsc y activity and/or
protei n-bi ndi ng. MbdIHeatkin® fmb@atet faférs tothe iabilidy o cdubouhd € inbhegd et i on, as

descri It{))ed herein, includes_antagoni snt]8 ng sm partial ant agom sm and/ or
parti a0 aciereasn the function and/erexpressinm PERR ARPsWhese BRABSifknctign way inclmsaRs,

L e e fblnbudh bR AklYey @gﬁf@memlg@ﬁ 9 oamagen Blay SRR P A" | on of

15 PPARS expressi on ts are corrpounds
t hat, e. g.arin hivedModnplasibn, rmldaioabed haemameludmgoamhn ‘agézﬁsmj;&mdll tate,
enhance act | vat.ion, _acti va l%“%mze or regul ate sj %nal t ransducti on.

Ant agoni st2&tagpRis &Hiﬁﬁ@a ?’E&PlsméJ Hromepr aCtE%W"l%WC}a et willbt al 1y bl ock
stimul ati %Aﬁteeme%eec &;ig&sgﬁcgk f#ﬂdﬁarfthe Lgﬁé&xatﬁﬁtd/&w atlb getivate,

desensitize, of downregul a transduction nodu a or preferably 20
i nhi bil§s PPARS chprassibn;eithaddicact!y onindiregilya t AAgonRRARS cempowexisitlean.e.gvpr e
e oot indlo TREHEA: lrehdl bl Sorlare” achiVst, SEndrice aotvation, aotvats,  °"
sensitize or upregulate signal transduction. Antagonists are compounds that, e.g., bind
to, partially or totally block stimulation, decrease, prevent, inhibit, delay activation,
inactivate, desensitize, or downregulate signal transduction. A modulator preferably
20  inhibits PPARS function and/or downregulates PPARS expression. More preferably, a
modulator inhibits or activates PPARS fimction and/or downregulates or upregulates
PPARS expression. Most preferably, a modulator activates PPARS function and/or
upregulates PPARS expression. In addition, in a preferred embodiment, the modulation
is direct. The ability of a compound to inhibit PPARS function can be demonstrated in
25  abinding assay or a cell-based assay, e.g., a transient transfection assay.

As used herein, “diabetes” refers to type I diabetes mellitus (juvenile
onset diabetes, insulin dependent-diabetes mellitus or IDDM) or type II diabetes
mellitus (non-insulin-dependent diabetes mellitus or NIDDM), preferably, NIDDM.

_ As used herein, “syndrome X” refers to a collection of abnormalities
30 including hyperinsulinemia, obesity, elevated levels of triglycerides, uric acid,
fibrinogen, small dense LDL particles and plasminogen activator inhibitor 1 (PAI-1),

and decreased levels of HDL cholesterol. Syndrome X is further meant to include
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PPARS expression. Mst preferably, a nodul ator activates PPARS function
and/ or upregul ates PPAR8 expression. In addition, in a preferred 14/03/2006
enbodi ment WOREZBul ation is direct. The ability of a coRPBURER/29832 nhi bi t
PPARS function can be denonstrated in 25 a binding assay or a cell-based
assay, e.g., a transient transfection assay. As used herein, "diabetes"
refers to imepdolic syrdbmh@s nellitus (juvenile onset diabetes, insulin

dependent - di abetes nellitus or | LOr. type 11, di abetes | it
(non-insulin- dependefif UgF éql%éher?@?mli FHDE SO@W?TSB}%?%?&FW%&“#%DM As
used herei fep v RYA%E ante B5QEGIA With & Egs%gie%a&fmggm@%hf dodfz 30

i ncluding hyperinsulinema, obesity, elevated levels of” triglycerides, uric
aci d, fi binapmgpriate sffaits todsnlevdight gab; t.igc [fating mlfghdiwad nogdmgaeritivat or

i nhi bit | (PAl.-1), d . l. BDL chol est . d Xi
furt ners esHivEse Aise, HHnbESGE5E SRSt Bl SRt tetar del sy T

met abol i ¢ syndrone. %u&@%réﬂ?&l%t@rmt‘&lf‘esft?fféfé}?ﬁithé‘gx&ks‘i%éi@ﬁrﬁul%ﬁ&?rS to an
enmot i onal and/or behavioral disturbance associated with an excessi ve

decr ease i of tedphfatwéibghity may have gehetiop praroninzental &.¢.oexpsnding lesoengrgsethamt gai n,

e.g., fastin sel.f-indu voni ti.n | axative.5 or diuretic abuse.

Exenpl ary ]ézi?‘f'sﬁl&wé Wgﬁg%ﬁﬁ%"ﬁ A ar’tiqor@e[sgyhnec}l@ggg};o%%o%gul ima. As used

herein, thgypkgfidilingh B§hdrylasriief Bpdttyeoil 1y pehaRasis, Lompgsiy] @tanek, of body

fat. Obesity nmay have genetic, environnental g_e.(%ig,_ expendi ng | ess energy
8l

than l0s cenpsubady) alimentpyghiypegenadal sinmlemnieengal , hypeiysadbies exogenous,

hyperi nsul | faar.. ).C 04+ ' omati c,
i nfantile, Aﬂ%&“ﬁ %%%%@% g}aaﬁa%%%g%%r %g”ﬁ%%%@%ﬂagg @Fﬁ%ﬁsg%ﬁg central
obesity, hypgiahyatal disasicpasimstatalid dinspdery Badi & hypadidenisand diabetegliasor der s,

such as hypertension and .coronary artery di sease, and netabolic disorders,
such as hysoerRrondsassaciaied vatbabesis. are commonly associated with obesity.
As used herein, the b - [ qﬁ@jﬂ_ b : L. S " 15
refers to a conditiéiﬁse%%éh&gg@?@grt&?ﬁat rebgregﬁ%gfggg(}lg%?giglg&?r%ul ation of
PPARS 15actreferstty.a doatditioa ok disordspthaigespohds ARafEBlyn deddalation of REARAe

al l eviation.aor ro lon of t I.sease and/qr i at.tendant synpt ons,
i nhibiti orFeBYIN: : Va*gag : é?onﬁ‘?sé‘? ?ségsé’%qf“gquonr"é‘gwaﬁ@wag’fm PR opent  of
the di seasghefisdabSarfd/biitsCAtbn BN RnYIBms, AL ARE PR R8tad e, amest or

reduction of the development of the disease, or its clinical symptoms, and regression of

the disease or its clinical symptoms. A PPARS-responsive condition or disease may be

20  completely or partially responsive to PPARS-modulation. A PPARS-responsive
condition or disorder may be associated with inappropriate, e.g., less than or greater

~ than normal, PPARS-activity. Inappropriate PPARS functional activity might arise as
the result of PPARS expression in cells which normally do not express PPARS,
decreased PPARS expression (leading to, e.g., lipid and metabolic disorders and
25  diseases) or increased PPARS expression. A PPARS-responsive condition or disease

may include a PPARS-mediated condition or disease.

As used herein, the term "PPARS-mediated condition or disorder " and
related terms and phrases refer to a condition or disorder characterized by
inappropriate, e.g., less than or greater than normal, PPARS activity. Inappropriate

30 PPARS functional activity might arise as the result of PPARS expression in cells which
_ ilormally do not express PPARS, decreased PPARS expression (leading to, e.g.,
metabolic and inflammatory disorders and diseases) or increased PPARS expression. A
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the disease or its clinical synptons. A PPAR8-responsive condition or

di sease maybe 20 conpletely or partially responsive to PPARS-nodul aui 820086
PPARS- r espoW9i0@2438pndi ti on or di sorder may be associ at ed VHQTUSE2/29232

i nappropriate, e.g., less than or greater than normal, PPAR8-activity.

| nappropriate PPARS functional activity mght arise as the result of PPARS
expr essi on EpA EmkSiaddicehdi ; v kGG md PPARS
expressi on (| eadi ng to,&e.lgef%%%%&gﬁggﬁg?g gﬁfﬁoﬁf@(@rﬁgers eEnd . 25

di seases) drapprprietesRARPARS I aarbactiviy.o HlowkvaPARBARS spedisied eomditiot o1 on or

he tor m ~ BERRE R BE o RO (i RS Bl S S B Besieliie ana

phrases rekeddition or gissider(k.2f) a PPARSHROHRE reelIfy iAGhRAL iAfdvaent HDFRRLPPY i at e,
e.g., less than or great e(r gt han normal, PPARS acti vi?‘g. | nappropriate. 30

PPARS flncedrigingiatat {gastsore gafent)i se as the result of PPARS expression in
cell's which normall . R decreased .PPARS expr.essi on
(leading to, e.g., %\ESS' g%%%ﬁgﬁ%%?%fIm{%@m&l‘{e&’?@g%oﬁﬁaorég"seases) or

i ncreased PRARSespopsies sinditiondr dkofdét 03{d30R6d tWQ3a PRAIRTRET /502129232
PPARS- nedi at ed. condj.tion or disease may be conpletely or partially nediated
by i nappr%@%ﬂneorlﬁ*ﬁﬂ%fﬁﬂﬁmmlfa‘@éﬁlwq modplatienfiNOS qpAATactivifiti at ed
condi tion REnecHl§8a$8yd | i Sn@dﬂ@ ' P, Lts jn some
effect on thpeecundgr ?éfirgblggeg’ﬂéu £ %/\%r}ﬁlg)r I sor édeo(raﬁ](ag&égfcﬂa&?ﬁ[l%ﬁém&g@ni st

resul t¥ i nabsogation mfthevdisease anidfor jfa bitemlanbsywgitbmb dilibition oftheldgsde, sQ[TE

atients). As. use erei.n, the terns "N(ﬁ-res onsive condition or
8 i sor der')' ,mesﬁ*ﬁl'—r-e&'é‘g‘ﬁl}ﬂg ﬂ\;.él[eg%%pg}t&ﬁ ths ﬁﬁaé%lgaétﬁ eliigal sympigmsgander ms and
Phr ases 1 Gbglesdigh & the @ehsh oPlls liniCH SO AR 181 NG RINAG LAY V L O

, e y. Favora

nodul ation of i NOS or TNF activity pective responses to
INCS or TNenditidnloadiscrseinmylbedempletaly bapartinllprespéhsiverto Jo05 on TN t he di sease

and/or its_a ndan t o i nhi hition.of the djsease, i.e,, . arrest or
reduct i on %qéL{lzﬁgnd _ m%sﬁgﬁespﬂ%s_%‘f T Qg digopder may e @atociedpidirs, and
r egr e4si oringiprpHate]ie36,388 6 ok bfeafdr MNGRIrmSY ﬁ@b@?mﬂ%ﬁ > or
TNF-responsive condition or di'sease maybe conpletely or partially
responsi vénanprepsBteINGSwer TINB durictional metivity inkgb6 atse 45 Ko remdpainsi ve conditi on
or disorder _nay assaoci at e i t.h, i n opriate, e.g., less than or
greater tHaRP gPﬁﬁ?‘?o RS oﬁgﬁéﬁé)aﬁ§ PF y &fpresSion in Getft which normatly

do not express iNOS or TNF, decreased iNOS or TNF expression (leading to, e.g., lipid

- and metabolic disorders and diseases) or increased iNOS or TNF expression. An

20  iNOS- or TNF-responsive condition or disease may include an iNOS- or TNF-mediated
condition or disease.
| As used herein, the terms "INOS-mediated condition or disorder",
“INF-mediated condition or disorder” and related terms and phrases refer to a
condition or disorder characterized by inappropriate, e.g., less than or greater than
25  normal, iNOS or TNF activity, respectively. Inappropriate iNOS or TNF functional
activity might arise as the result of overproduction of NO by iNOS, iNOS or TNF
expression in cells which normally do not express iNOS or TNF, decreased iNOS or
TNF expression, increased iNOS or TNF expression. An iNOS-~ or TNF-mediated
condition or disease may be completely or partially mediated by Inappropriate iNOS or
30 TNF functional activity. However, an iNOS- or 'INF-mediafed condition or disease is
one in which modulation of iNOS or TNF results in some effect on the underlying
- condition or disorder (e.g., an iNOS or TNF inhibitor results in some improvement in

12



| nappropriate i NOS or TNF functional activity mght arise as the result of
overproduction of nitric oxide (NO, iNOS or TNF expression in cel g %/ 041268g
normal |y d¥OAHP248%8press i NOS or TNF, decreased i NOS or TNECEUSPY :f?()
(leading to, e.g., lipid and nmetabolic disorders and di seases) or

i ncreased i NOS or TNF expression. An 20 i NOS- or TNF-responsive condltlon

or di sease thglm%lgmlbﬁ%@ a{@hlt‘sjrredl ated condition or disease. As
used herein, the terps "NOCS -nedi at ed condition or disorder"

TNF medi at ed condi t LbateaR “dkyler l@beﬁselfémdismﬂtaf@wﬂleé&%tlﬁwmm&ﬁ%es refer to

o or oat er RSO EARILED £ARHRR oF bR ERe el BBy By fareal B 11O

| nappr opr i edrabinddm ﬂhéreEﬂ\Ithfchmzty ‘mﬂally s@tatated] fnmﬁnoglpblyaﬁsas@aa& ahdd€ar esul t of
over producti on of or, TNF expression in cells which normally

NO NQGS,

do not Jexpielige ﬁN@d@%‘ﬁﬁ‘Nﬁ?ntdé@P@m@m ber Rfcakgn doms dasignask eased

I NOS T H?%& T

be co(r)nr)l e{\tfségr OB%?@{QQP% tma | ggﬁe% ﬂ%%gﬁ%g*r‘?ta‘?%%wn%@g N

f unct i onal ineluile grctups sudhmemmyl athyl,l‘i(ﬁopgf 1s“6f>l6p§rl;d+bat}e,d-lnmyldisbbw1 slerc- di sease
TNF t ffect th

under 1 yi nPV R HHISH. G Bhed et SGloProm A BmelnEs SRHREREOPE  osul (s

in some i ngy @yﬁm@tn-péh}% MW 9%)43%9& o@ﬁg |aﬂ§9%/1§(%21:éﬁltélg%@edoa]§r jpati ent

wel | -being in at |east some patients) term "al by 1t f or as
part dp argwlmalsOﬁaﬁiavmgmrmmainublebomﬁm;ﬂbhemdm ikampbas@tﬂ a straight or

b hed ch I h d th f

i ch may e P 6 B ISRt proptl el BrsEBEeaRG 2zan 5 | ncl ule

di - and n&bﬁﬁadﬂéﬂjrl?,rﬁmf)@ﬂédi@ﬂyﬁ 3- (fla:#péiﬁa&é)%;()ﬂ 1, Rlang 3L1HE @rs desi gnat ed
I .

0 nmeans one to teéen carbons €s of saturatéd hydr ocar bon

radl cal s buhel@ad ghedugher bfamwoasam@smbrs éﬂlh?ﬂrm alkyl, bpyless atbaprisspy| , n

DUty Sl AR 368 B o G PR e HEL SRR
n- hexy$, s Heqpérshlkyly? t@ﬁMh pngld ARk ylenke. Tmemm%tlé@wlaum aslﬁhrgr oup is
on

one havi ng_one, or nore double bonds or triple b | es of

unsat ur at Ofauathsy| substisgs mesns| q;h‘gal@mt@thal;dspym lan. alkene, WB exgnplg&qde nt enyl ,

2 ooy adb§ tlcrieA; RN RHENY), an i st Fif BT | 1o 34 BB atohis, 2"
with those groups having 10 or fewer carbon atoms being preferred in the present

invention. A “lower alkyl” or “lower alkylene” is a shorter chain alkyl or alkylene

20  group, generally having eight or fewer carbon atoms.

The term “heteroalkyl,” by itself or in combination with another term,
means, unless otherwise stated, a stable straight or branched chain, or éycﬁc
- hydrocarbon radical, or combinations thereof, consisting of the stated number of carbon
atoms and from one to three heteroatoms selected from the group consisting of O, N, Si
25  and S, and wherein the nitrogen and sulfur atoms may optionally be oxidized and the
nitrogen heteroatom may optionally be quaternized. The heteroatom(s) O, N and $
may be placed at any interior position of the heteroalkyl group. The heteroatom Si may
be placed at any position of the heteroalkyl group, including the position at which the
alkyl group is attached to the remainder of the molecule, Examples include ~-CH,-CH;-
30  O-CHs, -CHz-CH;-NH-CHs, ~CHy-CH,-N(CH;)-CHs, -CH;-S-CH,~-CHa, -CH,-CH,-
| S(0)-CHa, -CH,-CH;-S(0),-CH3, -CH=CH-Q-CHa, -Si(CHz)s, -CH,-CH=N-OCHj, and
- -CH=CH-N(CH;)-CH3. Up to two heteroatoms may be consecutive, such as, for

13



butynyl, and the higher honol ogs and isoners. The term "al kyl," unl ess
otherwise noted, is also neant to include those derivatives of al kylos/2006
defined i n Wex08/0388ai| bel ow 15 as "heteroal kyl ," "cycl oal KBIT/US0RME9232

"al kyl ene."” The term "al kyl ene” by itself or as part of another
substituent neans a divalent radical derived froman al kane, as exenplified

by - CRCH2G R CHMRIATtNY andd CHBLEWI(GEOL UM Inkrdday s hé @il L0 24 carbon

at ons, those droups havi ng 10 or r carbon atons being preferred
in the pr eé‘hateroaﬂcyll’m those radic4ls dwesnribad iqymmecnieta‘ﬂlb@iwv asclfhieiereatieylenct aad shor t er -

chai n al kyl, or al kyl.eng ,20 groy e al,J avj ng ei or, fewer carbon
atons. The P%?HF qli Oaﬁfﬁg ﬁ%}eg%ﬁ@&g{epe oty tsr‘?ﬁ%%rf)?ﬁﬁ?#%ﬁ@ﬁﬁ h anot her _
term  neagRspsiitiRhessanRa Wratdnd fadidad H&EedFron H&ér%aﬂ‘t% e@'b?ﬂeﬂ d chain,
or cyclic hydrocarbon radical, or conbinations théreof conS|st|ng of the

st at ed HunbEh-SSEHeGHbomd -GHpSsCHnCH N e, For hﬂWe@leenfegroapa;rrs sel ect ed

f h i 2 S . and. '
and. sul 1 ur DEPRHERHYS oP Pehar eyer ot B hantioRRE K7l Rifhsh e ex ot om
may opt i onglikkénbendkeadéreilkyleedinkihe chvabs ho atieftaton 6F thi\iAkidg Sronpaybe pl aced

at any interior position of the heteroal kyl group. The heteroatom S may
be pl aced H’clpltfﬁiypom tion of the heteroal kyl group, including the position

B e L SRS BORAS R b BRSSP

- CH2- S(CHZedainat oozt biRer tﬁh&) rdﬁh—&snt- ﬁﬂ&s@ﬂhﬁ(s@kﬁteﬁ]‘@ch@dé@fdn@oﬂﬁ

-Si (CH3) 3, , -.CH2- CHE=N- OCH3 é} . Up to two heteroatons
may be consaél‘é)[]J #ufe heterealkyd's respgghvel}inglug/ Bi cyomﬂgéi a1 395

PCT/ US02/ 29252, oa%ﬁm%t%m 85, 66 O T S Bnelafync! uded i n

the term are those ra I'n nore bel ow
as "het er aabpeptieaie" Addidondtlyefor heteyadyolblkyl, a'hefEimtdmcan ddeapptheaokifibene” by

from het rera‘é‘%bi’%rtiwﬁfeteam DRty e Epeister gt @i&@ﬁ@d oxs: Byappies of "' Ve
- Cr2- G502y SRIOH e oy Fenly SR RALI PBFcI&{eSE Jofapsegiom can al so

occupy either of both o the’chain termni. al kyl ene
and het er catlohepdyle abd thi likg Exaaumjs$ofimtﬁo¢)$luaﬂiyilm¢11ni{e 1+(1e2,5,6nki ng group is

i mplied. Th&ahyﬁrrogsyndﬁy(i-pzpencgnyl 5 -piperi ny r39pcl g&d?t%'fl,klglo’rph%grﬂ g_ms elves or in
morpholinyl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydrothien-2-y,
tetrahydrothien-3-yl, 1-piperazinyl, 2-piperazinyl, and the like.

20 The terms “halo” or “halogen,” by themselves or as part of another
substituent, mean, unless otherwise stated, a fluorine, chlorine, bromine, or iodine
atom, Additionally, terms such as “haloalkyl”, are meant to include alkyl sﬁbstituted
with halogen atoms which can be the same or different, in a number ranging from one
to (2m’+1), where m’ is the total number of carbon atoms in the alkyl group. For

25  example, the term “halo(C;-C,)alkyl” is meant to include trifluoromethyl, 2,2,2-
trifluoroethyl, 4-chiorobutyl, 3-bromopropyl, and the like. Thus, the term “haloalkyl”
includes monohaloalkyl (alkyl substituted with one halogen atom) and polyhaloalkyl
(alkyl substituted with halogen atoms in a number ranging from two to (2m’+1)
halogen atoms, where m’ is the total number of carbon atoms in the alkyl group). The

30  term “perhaloalkyl” means, unless otherwise stated, alkyl substituted with (2m’+1)
halogen atoms, where m’ is the fotal number of carbon atoms in the alkyl group. For
example, the term “perhalo(C;-Cy)alkyl”, is meant to inchude irifluoromethyl,
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10 conbination with other terms, represent, unless otherw se stated, cyclic
versions of "alkyl" and "heteroal kyl", respectively. Thus, the tefigps3/2006
"cycl oal kylwoaee4345et er ocycl oal kyl " are neant to be i ncl ud®f§TU§03/2983% er ns
"al kyl" and "heteroal kyl", respectively. Additionally, for

het erocycl oal kyl, a heteroatom can occupy the position at which the

heterocycl e 'ta%rl%}eﬁ@{}e]]dli%%ﬂtﬁ I %Ehl?xfoe&@?aﬁmﬁmbe Exanpl es of 15

cycloalkyl *Gpe cycl ohexyl, 1 cyclohexenyl 3- cyclohexenyl
cycl oheptyl , and thel“Helt&m“i}dﬁh@hﬁey&mﬁﬂ@oemcwbquwthﬁ T{gE0S - (1, 2, 5, 6-

Ze%?gﬁg{? yr| per| d ﬂ%/yb[m%?g&ﬁ’irs:ﬁgg]ﬁ%fsiﬁat% ﬁﬁ@r ofuran 3-vyl,

tetrahydr %@Etﬁ'gﬁgﬁa}ﬂwh caﬁ%te ré%E’%‘fHﬁ?ﬁ A hé'rmg?&(tﬂi @Qlﬁr%éhﬂgé),wlﬁcmareer azinyl ,

and the i terns ogen by themsel ves or as part of
anot hers Sﬁxbaltbgamasrto:Ilnha‘rnovaﬂnhéﬁsﬂmmms\m@eeaﬁha@@@n feory pese 0 BT chl ori ne,

brom ne, or iodine .ato A II , are
meant to |1Ff‘$ffr9|%§%m§f5?49‘lte %wtcﬁj @g ?rﬁmﬁgfzglgﬁggy%@% %\%ﬁ IﬁﬁJcan be the
same or dif rgu%ﬁﬁmomalee@ ARUTHR RHitréRAGIOAESY 40 Bpoially goatédided! Thewtybre m is
t he total nber of carbon atons in the al kyl group For. 25 exa%g t he

term "hal cgr@upsm)ta;bmn hefesonignnay e refemedio a5 PEFIegs ntdfpp be gl

trifl t he t -
“hal oal Kyt o AL oY Br Bhkeuis ey B RO Hom 3 Bk ik bt 00
at om) 19nd pekpshaleal ﬂmeh 1, (-ak yl?ﬂlﬁsphthjdt Sbipkichyl, hpylmglyh 2apyoradyli B+ a nunber
ranging fromtwo to (2 +1) o?en ato wher e in' ]é’ﬁk ‘anz?@g%nunber of

car bon at qysroly 3—1@@&&4’13(1,/21@?4?@ 41pddazg lstfé?ﬁﬂyb@rWB unl ess
otherwi se st oL Als SUbSLI BN b A3l b nASLOED Bl her o

S the t otP *atons | group. ° For exarrple t he
te /r m pertniajlzagr]/g:s ARyl Qifiiryl, |3sfumﬁamhmql|34ﬁ1:mdh Zpyiridyl Gempvisiyh -, 14 WO
03/ 024395 14/ 03/ 2006 . PCTI US02 32 c oro

1,1, 1-tri fVEE¥lo2PYBrtd,. ?PWY£$Wg§%& F Vi PRy ﬂ%ewqag?m Paryl

errpl oyad tcﬁmﬁ)t t 3-quadidly10¥d8 6-

aryl tﬁ?ox?}h gﬁﬁyfgﬁ%%%%aﬁgﬁmﬁ&%%s ot ﬁg;ﬁvals%msﬁ?%%%yganq ar o%’rgt iC

subst i t uenjuingiylc Bubstimdnes far sichgif éheraboye potedraiyl Fipg eystamryare selpctedipmy ee

(r:loztgzl) nWPI ch grg;eég%g;tg t&%%% ensd%scnbeg%elg covalently. The rings nmay each

The term “arylalkyl” is meant to include those radicals in which an aryl
group is attached to an alkyl group (e.g.. benzyl, phenethyl, pyridylmethyl and the like)
20  or a heteroalkyl group (e. g., phenoxymethyl, 2-pyridyloxymethyl, 3-(1-
naphthyloxy)propyl, and the like).
Fach of the above terms (e.g., “alkyl,” “heteroaikyl” and “aryl”) is
meant to include both substituted and unsubstituted forms of the indicated radical.

: Preferred substituents for each type of radical are provided below.

25 Substituents for the alkyl and heteroalkyl radicals (including those
groups often referred to as alkylene, alkenyl, heteroalkylene, heteroalkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl) can be a variety of
groups selected from: -OR’, =0, =NR’, =N-OR’, -NR'R"’, -SR’, -halogen, -
SiR’R”R’*’, -OC(O)R’, -C(O)R’, -CO;R’, -CONR'R”, -OC(O)NR’R”, -NR"C(O)R’,

30 -NR’-C(O)NR”R’**, -NR”C(O):R’, -NH-C(NH,)=NH, -NR’C(NH_)=NH, -NH-
C(NH)=NR’, -S(O)R’, -S(O);R’, -S(0),NR’R”, -CN and -NO; in a number ranging
from zero to (2N+1), where N is the total number of catbon atoms in such radical. R’,
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het eroatons selected fromN, 0, and S, wherein the nitrogen and sul fur
atons are optionally oxidized, and the nitrogen aton(s) are optionatdd/2c0o0s
quat er ni zedWOPRB24395] groups that contain heteroatons may FEd/GSE2R282d to
as "heteroaryl"™ and can be attached to the renmainder of the nolecul e
through a heteroatom Non-limting exanples of aryl 10 groups include
phenyl, 1- mapidwi: eth mpéﬁavéhﬂy fE1ito hﬁaﬁégen, %nmsgtitaiea{cl CoyPuyrplay! , 3-

pyrr ol yI 3-pyrazolyl, 2-imdazolyl, 4-inidazolyl, pyrazinyl , 2- oxazol yl,

4- oxazol yl lle@xoaij%nylbumtlbmylyhry Sibstiaes] with 1-3 hakgrzs Gﬂ@dbs'ﬂmtedslﬂwbzol yl,

5- | - thi th | 3-furyl
>t i ony 1 ko P RRERSY et BTG s e BE Whey R it B o 1T
4-pyrimdy Iattaoie@mefsﬁhaﬁﬁlogén atBid! fhy kan Be &ﬁﬁ!ﬁhéﬂ WRK fHe)barbol aio%ns fadol yl', 1

-i soqui nolyl, 5-isoqui nol qU|noxaI|nyI qU|noxaI|nyI qU|nonI

and 6- Yui PAISH thembgttaq%@émtb thepitregerhatem to ey 6- elol-BmBeTed Tigng syst ens
are sel ect th r bel ow.
The term” g‘?%/ Lgfngy om?St@%ng't%{o%Eon% %Fq%%egtﬁ-cﬁ% g% éué)cf %&nqd&%g\?hq) (Qzﬁdjsom aryl
group i s aFbteehefld, INRIR’ 8k kidantio dutdudeel -fyrroliimd whd 4pheplilingl., Fiioyt thdy| met hyl
and the like) 20 or a heteroal kyl grou henoxynet hy

2-pyri dyl oﬁlgRYétdpﬁyussmqffubﬁﬁlatheo@@%fwég#g@ﬂﬁmﬁc}w@}d@t thtes® of t he
bove t | ud
above. <1 Wyt ety pRShELRRL eI 2Lk dod ETRagayf ! ude

Pr ef erXied &L@,S—U(@]L@FH,SC(@CF@&G(\()}QI@@@%,anditheaikepre provi ded beI ow. 25

1-9-

Substituents for the_al d.hete o | kyl, radicals (i ncludin ose
groups often referre%!lqlg“‘&ssugf WP“PSWQWQIE‘WWWW

het er oal kegyl, ~h§io’%§£}¥b{{’ JkNR;R»hengr oRY chRaNY], -co ogqugnwa and
het er ocycl oa can be a var’l ety 4&f drolps seleéted ffom - =0,

NR N OR -CIIRROC(OINR RINARIGUAIR > SRICR)R’, —NBG;(@IR”R'”’C(NHR L O2R
SR 2 R oA P S Sl BT sl S e,
- S(9) AR R, CENPARITRRE(C, [ AaIRADEA] NBRHCUC) PP Shinbed 5 %ﬁemwmr e N

is the tot aI er of carbon atohs in such radical. , 3/ 2006 WO
03/ 024395 zawmow@emtmmm apenl vEences solthe mlmp@mdmsysyem,@hdmhcm ¢aghir ogen,

ubst tut db- o £ 08 B DRt et busrb iRy Gt an bleroct
 unsubstituted aryl, (unsubstituted aryl)-(C;-Cs)alkyl and (unsubstituted aryDoxy-(Ci~
Cyalkyl.
20 Two of the substituents on adjacent atoms of the aryl ring may
optionally be replaced with a substituent of the formula -T-C(O)-(CHy)4-U-, wherein T
~ and U are independently -NH-, -O-, -CH,- or a single bond, and q is an integer of from
0to 2. Altematively, two of the substituents on adjacent atoms of the aryl ring may
optionally be replaced with a substituent of the formula -A-(CH;)-B-, wherein A and B
25  are independently -CH;-, ~O-, -NH~, -S-, -S(O)-, -5(0);-, -S(0),NR’- or a single bond,
and r is an integer of from 1 to 3. One of the single bonds of the new ring so formed
may optionally be replaced with a double bond. Alternatively, two of the substituents
- on adjacent atoms of the aryl ring may optionally be replaced with a substituent of the
, formula (CH;)e-X-(CHz),-, where s and t are independently integers of from 0 to 3, and
30 Xis-O-, -NR’-, -8-, -S(0)-, -S(0)2-, or -S(0);NR’-. The substituent R’ in -NR’- and -
© 5(0);NR- is selected from hydrogen and unsubstituted (Cy-Ce)alkyl

As vsed herein, the term “heteroatom” is meant to include oxygen (0),
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al koxy or thioal koxy groups, or aryl-(Cl-C4)al kyl groups. Wen R and R’
are attached to the sanme nitrogen atom they can be conbined withi4h§s/2006
car bon at orveo b302a398hi ch they are attached with the nitrogerCaUs9e32f orm a
5-, 6- or 7-nenbered ring containing froml to 3 heteroatons selected from
the group consisting of N, O and S. For exanple, -NR R' is neant to

i ncl ude 1- inyl. Fromthe above discussion of
substituen ggﬁ@ogﬁhﬁ@dﬂ”ﬁﬁ?ﬁ ljp't wi Il understand that the term

"al kyl" is meant to Tmﬂcuﬂépmummalqhaoa thlﬂb @eﬂdsk;slmésatglmc}u%&haroﬂ

- Ck12CF3) and acyl 10 (e.g Q) CH20CH3, and the
like). Sinfheaeiiye cogimgtﬁw@ﬁh §r6rp<§¢paﬁ%wah pﬁflatg’relmwt%ﬂ%a%%qr@aseand are

SR S e B Sl

- NR' - f{) NWHel comf;bﬁnd@@l\lﬂi%)p;édbbt inNRtiGhH Nbﬂmmﬁanvdlib"hﬁdi&l-ﬂﬁ)cﬂﬁﬁh]mesﬂ(a@ R,

%%833(% S SiipephieLY FasHg tesHeeL b o 8 FESPHI Nilkber of

open val enﬁﬁﬁc@&amﬁn%fqmes%eabw &m}ﬁéatoaﬂphé@ﬁmem e%h R' and R"

is independently selected from hydrogen, (G -C$)al kyl and het er oal kyl,
unsubsti t uEmnpicsyif ph@mwcmmally atasptabloaye @dditicmcs)am fogluda ﬁ@ldl(lmns ubsti t ut ed
aryl ) oxy- (I?Pé o wo of the substituent.s on. adjace tes%itons of the

aryl ring £ ?18%31 W@%{ﬂ%@éﬂ%ﬁoh R, Sl ormul a
- T- C( Qp- ( Gk flcorkhoundb6f 8k ﬂre-Eent%i%nHo@E&lthlﬁgﬁ@t@&ﬁeﬁﬁsicyﬁm@ﬂﬁnahn&r acid CH2- or

a single bond, and g is an integer of from O to Al ternatively, two of

t he substi atddéwwaléﬁpaadne@b@medéwmta@ﬂng the ngwtyal formnef swaly corspeundaaithy be
repl aced ng. of . t erein A and B
25par e i n%&%ﬁ%‘é%@?ﬁﬁé élﬁ? &esuf)d acl&’l\elll-@er%- °rm§%8) emg'?ﬁ? en SI( O 2NR - or

a single UQ@ﬁJples@IﬂghMaSelﬂi&allﬁﬁ&gplﬁbbfacifdrddﬂinbn%ﬂts&nclﬁh@&x@ﬁe ddiwesifogl e bonds
of the newring sq fornmed nmay_ optionally be replaced with a doubl e bond.

Al ter natumrgaln@m dplike hyelrachieric, hydrabromie Mitge; EROMC: at oms of the aryl ring

el o8 o HiiolyabghRRRRR ittt MAASA-HERR Ao eyttt 50
Xis -0-, sal‘ﬁie monShydre@nQ)Iﬁme bydctlic, oophosphéipaNiids andhke Hkd) ot wellent R in

-NR. ' - and - Iect ed from hydrogen,_and ynsubstituted
(Gi-0s)al L@;sihe SAES i%wad thFbaféwp@xm oTR@HIe POIRS ke aGelC, EGRIPVIES | ncl ude

oxygen ( O)isobﬁﬁmt]:,dﬂxgﬁé,%gﬁgic, malonic, benzoic, succinic, suberic, fumaric, mandelic,
‘ phthalic, benzenesuifonic, p-tolylsulfonic, citric, tartaric, methanesulfonic, and the like.

20  Also included are salts of amino acids such as arginate and the like, and salts of organic
acids like glucuronic or galactunoric acids and the like (see, for example, Berge et al.
(1977) J. Pharm. Sci. 66:1-19). Certain specific compounds of the present invention
contain both basic and acidic functionalities that allow the compounds to be converted
into either base or acid addition salts. |

25 The neutral forms of the compounds may be regenerated by contacting
the salt with a base or acid and isolating the parent compound in the conventional
manner. The parent form of the compound differs from the various salt forms in certain

physical properties, such as solubility in polar solvents, but otherwise the salts are
equivalent to the parent form of the compound for the purposes of the present
30 invention.
- In addition to salt forms, the present invention provides compounds

which are in a prodrug form. Prodrugs of the compounds described herein are those
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WD 03/ 02439 PCT/ US02/ 29232 nitrogen (N), sulfur (S) and silicon (Si). The
term "pharmaceutically acceptable salts”" is neant to include saltsi@fo3zA66
active conpwansiezssdsi ch are prepared with rel atively nont oxipCTASIZI®28Y

bases, depending on the particular substituents found on the conpounds
descri bed herein. 5 Wen conpounds of the present invention contain
relatively 1. di ks i Lles, | L4 ai ned by
cont act i ngcgﬁgg%gﬁih%gﬁ%#l rmd(#éos ugﬁﬁ%@ﬁ%@%%ﬁ?d&fﬁﬁ?ﬁ@%ﬂ?? ?%dl?tgor?? l?(Fam)unt of
the desiregrdvideahe enigtRbdnetthe presért iventiod. abdditionatly] prodiuge oin be Exanpl es of
pharmaceutical |l y accept abl e base addition salts .include sodium_  potassium
cal ci um afPRYSTtErdic the epmpQudnphibe pesenidpyraton by dhgmical gF blockemiclar  salt. 10
When conpo [, avert. i 9}&”& | ' | '
functi onal %Ht%ﬁiz)sdﬂna% va%%???%lh&}sié%ié ca ?%Emgg%%sﬁ;ﬁggb E@l“ﬁ%ﬁﬁ’%‘?‘?‘iﬁé’ t he
neut r al 5 f othecofmpsuirk of drwessdisinvertionavhen pldced inentrarsdemr sl paith teservoliesi r ed

acid, either_neat .or in a sujtable inert_solvent,, K Exaopl es, of. '
phar maceut W&_QPFW@E%@W@SP@G mald'aegeppolﬁtgeaq)rpgenp WEF‘E}%’ gﬁ@f@ém_a?ri ved from
i norganic 'éﬁérgﬁeyaﬁﬁuﬂﬁlg@?&&lrwﬁﬁdr@-dr obromc, nitric, carbonic, 15

nonohydr ogencar boni c, sphoric, nmonohydrogenpli osphoric,
di hydr ogenphosphor i cComsmintisicontainingriadiyastanigeerdademenisdor e 3Q,8ditachedr

hosphor ou i ds and the |ike, ,as [.l alts deriyv f
P o ver B R s sk tevisheg BTPHR e 1008 i o SIS,
oxal i c0 medrg bbRempile@BlyGhe PRSHO ifvenSHCaldbrEintendBEld Ko withifBhd opd'&MHEE! | C,
phthalic, benzenesulfonic,” p-tolylsulfonic, citric, tartaric,

met hanesul fressatinvend@nt he |i ke. 20 Al so included are salts of am no acids
such as argi nate and«the |ike n alts of organi bds |4 | ucuroni c
o Cha actumor o aat SEram fopBupiSr B8 picter? v RN oAl Bnsblyieg ' 1o 0715
J Pharm  Seims £&6velt &3plvatedfoand) isdefihd hiraedResbd i gdnetdlethpidsaed | nvention

contain both basic and acidic functionalities that allow the _ conpounds to
be conver tigEms arpeguiealentde unspdvatest foxms andyreinteusied dabe encompassed &ithitut r al
forns,@f t .eqge | : - with a
base olrg actﬁgscgﬁgpftggg?ﬁ%ﬁ%@%a?%@i‘?gmgé({)ul?gg Bl}‘ﬁl% %@13%1%19%}@ ?(%agl manner .
The par entexisoimmuaitiplehveystalipooiandbhdisrisrmis dmngtivealy all ploysicab frinser M5 i n
certain physical_ properties, such as sol ubili t% ol ar solvents, but

in
ot her wi se SaH¥alen] foxthguges coglamplated by ths prefentiay nfaBﬁ?ﬁ%’edPteP tedfpound for
the pur posgaiRihesBseRir se%@h{v@ﬂtgtﬂﬁi on. In addition to salt forns, the
S

present invention provi conpoun
Certain compounds of the present invention possess asymmetric carbon

20  atoms (optical centers) or double bonds; the racemates, enantiomers, diastercomers,
geometric isomers and individual isomers are all intended to be encompassed within the
| scope of the present invention. These isomers can be resolved or asymmetrically
synthesized using conventional methods to render the isomers “optically pure” i.e.,
substantially free of its other isomers; preferably, 85%, 90%, 95% or 97% ee.

25 The compounds of the present invention may also contain unnatural
proportions of atomic isotopes at one or more of the atoms that constitute such
compounds. For example, the compounds may be radiolabeled with radioactive
isotopes, such as for example tritium (*H), iodine-125 (*°I) or carbon-14 (*C).
Radiolabeled compounds are useful as therapeutic agents, e.g., cancer therapeutic

30 agents, research reagents, e.g., assay reagents, and diagnostic agents, e.g., i vive
imaging agents. All isotopic variations of the compounds of the present invenﬁon,

whether radioactive or not, are intended to be encompassed within the scope of the
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which are in a prodrug form Prodrugs of the conpounds descri bed herein are
those 17 14/03/2006 WO 031024395 PCT/ JS02/ 29232 conpounds that readsdMoos
under go chembDeab24845anges under physi ol ogi cal conditions topcprusvi/gess he
conmpounds of the present invention. Additionally, prodrugs can be

converted to the conpounds of the present invention by chem cal or

bi ochem cal %ﬁ1hn an ex vivo environnent. For exanple, prodrugs can
be slowy c%nverte to 5 the conpounds of the present invention when placed
in a transdermal patch reserv0|r with a suitable enzyme or chemnica
reagent. In,t resent entjon hydrolizable esters are particularly
preferred 3$egwygeﬂﬁbﬁf 56 H%“@Bntalnlng bi oi sosteric replacenents for the
CO2H attached to CRaRb, such as those reviewed in Patani et al. (1996)
Chem Rev. 96(8):3147-3176, 10 are contenplated by the present invention
and are3i nt ended to b‘eclmsmfcmrlphmuk(thqbéltmcttwiﬁnPmﬂéhaﬂbdenwlémwm Certain
conmpounds vat for as wel |

as sol vat egge'pgp %l:ogl\é n%?lafrglflg%l eXI el tlp’ﬁe g’nﬁ’é’hﬂlca ?CHEM?S‘ %

forms are amg y:abaﬂésetcemﬁaﬁﬂis\@he%xfaermmmh@moh@bﬁpMatB Q&ﬁ%ﬁ? npassed
within 15 the scope of the present invention. Certain conpounds of

present i nehEFBRo reagpton fhestompeundy Wlﬂpﬁlld m)asﬂ@mcmc agentsieapavlaoafs forns. In
sene ol ML, R SRR 2 20

t he present I'nven f the

present0i nudulaton. Lehbad mbmm;ﬂés sfsudhlisqs@smatdidordedincRide POSSESS
asymmetric carbgon_ 20 atons, (optical centers) or doubl e bonds; the

racemmt es, MstakAls diserdsts, eardiovescalgndisenses, plgrmatory condiiepsandmeoplastiovi dual

i soners ar i t %%B?eslg: pr esent
i nvention. alF%esése @%@%yt%ﬁgggﬁr esol ve 8%} ¥‘dartstﬂérr{rilr% 3%8&51556;3&11{) %e(gt; zed

usi ng conv éwsd dismbesmamt iinbsddro (e g netaropaihg, neaﬁdsmtlgz anﬂglomaiulqscﬂemse) i.e.,
substanti a free of her isqners; pr ferabl y, 85%. 90% 95% or 97%
ee. 25 The%ﬁﬁ%ﬁﬁwwﬁﬁ ?ﬁ‘LBP%@Hﬂn‘iGHWP RlGYES tarxsat e eHpd tapmeht ur al

Pr opor {3 oNgo@h1aAbPHR P ARS! eckhist 6 aetrlo #hith tﬁé‘&mﬁo‘ﬁﬂﬁ%&{?%&o@gmt Itute

such ‘conpounds. For “exanple, the corrpoun may be ra wWth
r adi oact i vBmithtsot afadismindaherts of the pesentpivention. t Farrexf@plk) theiconpmerdd 85 ( 1251)

or ¢ er bon- t?hg' ilgvdé%dn may interact with other PPAR receptor isotypes, e.g., PPARa.

Compeunds
20

In one aspect, the present invention provides compounds having the
formula (Ta):

R'0,C-CRR*-Y-Ar-X-Ar-Z- 72 Ar
Ia
25  orapharmaceutically acceptable salt or prodrug thereof, wherein X is O, S(O)m, CR'R”

or SO,NR”. Y is O or CR’R”.

Z! and 72 are independently O, S(O)m, (CR'R)s N(R™), C(O)NR” or
CR’R”C(O)NR’” or Z' and Z* may be combined with the carbon atoms to which they
are attached to form (C,-Cy)alkenyl (e.g., -CH=CH-). It is to be understood that Z

30 and 72 are combined to form a stable moiety -Z'-7%-. For example, compounds

wherein —Z'-Z%- is ~0-O- (peroxides) and the like are not intended to be within the

scope of the invention.
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Radi ol abel ed conpounds are useful as therapeutic agents, e.g., cancer
therapeutic 30 agents, research reagents, e.g., assay reagents, and,,/g3/2006

di agnosti c vagashasese. 9., in vivo imaging agents. ‘Al isot epirasessdzad | ons
of the conmpounds of the present invention, whether radioactive or not, are
I ntended to be enconpassed within the scope of the 18 WD 03/024395 present

I nvention. Enbodi nen A tion 14/ 03/ 2 P !3@9[ / 5A

cl ass of conpounds th%l‘? aﬁé{%ﬁ%@gﬂh‘éﬁﬁ@ Aﬁ?r%géag%%#pd%égove ’e‘gl.g%ﬁ pendi ng
on the bi ol Adisgaindepenidelynkereenpghthalkat,| pytiohs imidaidle)| pygizir] oxeedl ti on of
the host, etc.), these conpounds can activate or block the actions of
PPARS. By dbtezols: fugag, thiephepp axading pypingfine: brazelbimgelairazifngazols #olse as

t her apeuti ¢ ' f nodul ating conditions and di sorders nedi ated
by PPARS oﬁs@?%%g%\?gg@éﬁrggARs 10 nodul ati on. As noted above, exanples of

such di Seases and di sAr dearsl. iBreferabty, Arbisphedylonaphthyt, perrelyl, dmidizalyhscul ar

di seases, infla tory conditiopns and neoplastjc .djiseases. Additjonally,
the conpourRY5azi} bl Tegoyl iy Mleayn&yfeaﬁ%m}dir&ii REotAzOhese

di seases ang,gdihg ind@vli I gLl NORALIW B but t

gl oner ul oscr:b?er osi@%agﬁﬁnvéui ?’gwfﬂ@ﬁ@g%u%ysmo?ﬂta@ ptroe)s%ﬁtﬂgliu%%eﬁt :iﬂgrrlloar e

bel i eved t dingikeehtp, pheay), 2d¢fifleabmethyiphetyl 1 StrifbsudracthylphafyBHARS, t he mechani sm

of action whi ch .t C ound .S a..limtation of

erbod nent S BFOtPREyIEEH FRRT SRR RN YRGS of ¢ e

i nvent ifgn mBNziindR6R4 4-MihdlyDsRRmoRRARI 6eeeRI@r | sotypes, e.g., PPARa.
Conmpounds 20 In one aspect, the présent invention provides conpounds havi ng

the fornula (la): R1VE owreen, CiACmaliylararyl{(CGoChalkyl. | a 25 or a
pharmaceutical ly accept able_salt or odr,u ereof . wherein. X i.s 0, S(Om
ERR or SENR. Y B gy sierBhaRliieded BRERL weliRABIE o€ S0
(CR R"),,, hdgen, (C{-OL MKyl Gyl and aryl(C;-Cy)alkyl.
Each R’, R” and R"” is independently hydrogen, (C,-Cs)alkyl, aryl or
15  aryl(C;-Cy)alkyl. The subscript m is an integer from O to 2 and the subscript n is an

integer from 1 to 2, with the proviso that said compound is not 3-amino-4-[4-
- (phenylmethoxy)phenoxylphenoxylacetic acid, 4-[3,5-diiodo-4-
(phenylmethoxy)phenoxy]-3,5-diiodobenzenepropanoic acid or 4-[4-(benzyloxy)-3-
| iodophenoxy]-3,5-diiodohydrocinnamic acid.

20 In preferred embodiments, Ar’ and Ar” are both benzene. In particularly
preferred embodiments, Ar' and Ar” are independently benzene-1,4-diyl which is
unsubstituted or substituted with I or 2 substituents selected independently from the
group consisting of halogen, (C;-Cy)alkyl, (Cs-Cs)cycloalkyl, fluoro(C;i-Cs)alkyl, OR’,
aryl, aryl{(C;-Cyalkyl, NO,, NR'R”, C(O)R’, COsR., C(OINR’R”, N(R*)C(O)R?,

25 NER™)COR’, NR”)YC(O)NR’R”, S(O)NR’R”, S(O)R’, CN and N(R”)S(O)R’, or

- with two adjacent substituents which, together with the carbon atoms to which they are
attacted, form a fused aromatic or cycloalkane ring,
One group of preferred embodiments is represented by the formula (Ib):
RZ R} R¢ R

0
R'o
. R? Y- X Z"-—Zz“_“Ar3

Rb
R R* R R®
30 ' o B !
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CRR CONK'"' or Z and Z2 may be conbined with the carbon atons to which
they are attached to form (C2-C4)al kenyl (e.g., -CH=C-1-). It isitmPeoos
under st ood WRABAABIZ0 and Z2 are conbined to form a stabl e PEBIUSO3/2923272 |
For exanpl e, conmpounds wherein Zr Z2- is -0-0- (peroxides) and the |ike
are not intended to. be within the scope of the invention. 19.14/03/2006

VO 03/024399, 4 /Rﬁflﬁglﬂ"?ﬁ%% KY R8 AIRALL iddeBeAdRfBp St fomAPdREOAL i C

group. Preferably, and” Aré are i1 ndependent|y’ benzene, naphthal ene,
pyrr gl e, i rhatteen) (€;-Ga)allad] (Gs-Colpyelpalkyl, ﬂuoi_mi(c_éiﬁﬁk)e, A QI%ISHIYL ghene, y

ridi ne, | e, 7 z : , » ui nol i ne
o qui nof eI RS POl b PO S Aol B AR oy ol 1
M dazaly! NEYCEHNRIR?, QOARMR, SIORZUN bnd NRIB(O)RP @ity ty 1 di Y1
pyrimdinyl, " benzothi azolyl, benzi g dgzo; ﬁlf J ngol yl, i soqui nol,yl, or
qui nol yi5.  EdiepntdsgotipyscdeciaddramB,, BuR .4t eRndt , R &Irglie@-gt-a& ag EyR |

2-trifl c} h - L1k t vl - ' h |,
2 o g oRe o L) OB G e G B B e
benzi m dazakyAttachedtdifB@h X fused amkiatio by bydsdkfeaisgnol yl . R is hydrogen,

(C-Cg)alkyl or aryl(C-C4)alkyl. Ra and Rh are jndependently selected from
the group consi sti ngAgpthengrupgepreiqued eabpdimants is genyescated by fmuds Iheg) a) ky! |

Each R, R! . e Sy 1y BYS? , 0y 15
aryl (- cay it Frido Uk RARRCAR 4 o OYE" RUGD oot RS By
subscriipt g dtherathan Ok €GBt from1l to 2, with the proviso that said conpound
IS not 3-am no-4-[4- (phenyl net hoxy) phenqgxy] phenoxyl acet i cid

4-13, 5-di i odo- 4- (phé\&ya}%ﬂ%}&y E}ﬁéﬁ?&gfﬁ)ﬁ,ﬁ@%’fﬁlﬁ %gﬁlzféﬂgﬁg D acid or
4-[ 4- (benz %35 stepdophero Oiﬂ,{yr_diiodohydroci nnam c acid. 20 In
preferred e QBC%-I) rresntsgdbgnArélﬁ anﬁrydAr. are both benzene. In particularly
preferred enbodi ment ¥Within eachrod these gmups ofptefomed embbdinisatsaenseverall- di yl  whi ch

oot K SRSl | O % subst et el st oo
§\| S-R (}6153’ ((E)') %a' k>cl:io’2 Rf k“%?%fﬁgﬂgﬁ@jﬁ?g%’%(@% %ozmv.l Wieh Y s C@RRA) BkR! . NO2,
’ and R” are preferably both hydrb gen or (CI-C4;a]ky’1. Exemplary values for CR’R”
include CH; and C(CH3),. More preferably, X is S(O)n. Most preferably, X is S.
Y is preferably O or CR’R”. When Y is CR’R”, then R’ and R” are
preferably both hydrogen or (C,-Cy)alkyl. Exemplary values for CR’'R” include CH,
20 and C(CHz),. More preferably, Y is O. _
' AT’ is preferably phenyl or pyridyl, More preferably, AP is substituted
phenyl. Most preferably, Ar® is phenyl substituted with at least one fluoro(C;-Cq)alkyl.
R'is preferably hydrogen or (C,-Cy)alkyl. More preferably, Rlis
hydrogen. |
25 R® and R® are preferably both hydrogen or (C;-Ca)alkyl. More
.preferably, R® and R® arc both hydrogen or methyl. Most preferably, R® and R® are
both hydrogen.
Preferably, Z' and 72 are independently O, (CR’R”),, N(R™) or
~ CR’R”C(O)NR’”. More preferably, Z' and Z2 are independently O, (CR'R”), or
30 N(R™)”. Inparticularly preferred embodiments, Z' is O and Z2 is (CR’R"),.
Exemplary values for —Z'-7>- include ~O—CH,— and ~O-(CHz);—. In separate, but
particularly preferred embodiments, Zlis (CR’R”), and Z* is O. Exemplary values for
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25 N(R')CO2R, N(R'))YC(ONRR', SCSOMR R', S(OnMR, CNand N(R ")S(OnR ,

or with tw adjacent substituents which, together with the carbonjat@ymoebe
whi ch t hey WPd30uB¥%acted, forma fused aromatic or cycl oal RPOTaIS0R/PA332 One
group of preferred enbodinents is represented by the fornula (I1b): 0 R2 R3
R6 R7 30. Ib 20 WD 03/024395 14/03/2006 PCT/US02129232 wherein R2, R3, R4,

R5, R6, R7, _ ' t, , hal ,

(- O8) al K- 2 cBehl RO PSRl O %F%%fﬁ%?fﬁ‘{e?mé%‘?‘%???, aryl (Ol -
C4)al kyl , DeRreliRmBOIinGnE) B is (CRZRY), afi{ Z) WR(R”). Buleriplagy Opives for( R') C2R, -
A atent. R §r Bipitings cbed Hr oo NG - ol et et GH el (. 0. ro
adj acen 0 B ; : ) H ) €.g.,

d R3, R4 , ndy,R4; RIF& Bidicherd) bon’
2? oms to \Aﬁﬁ(’%ﬁ?ﬁ_ﬁggm azr%n'a%ﬁléﬁsetgg?g@ %ﬁ,ﬁp?ﬁ%&?ﬁy ?prratdia?ﬂ%)r cycl ogl Egaeon
\rM! ng. tﬁg;og?lgﬁimmmiz m(@mm’Pgﬁm@@ym@fggszg&mg@mew boor mul a 1b,
unsubstit urlg(vﬁ:%g‘eélé‘ T —wg‘éé%)s" %%’éﬁ%gﬁegﬂé? Wﬁﬁﬁﬁqﬁgﬁu& oup of
preferred S@%&ﬂ' eforicd ch®BARSAR Eﬁisb)’aﬁcpzzfﬂd@’Rbcgowf’.eEﬂetﬂﬁﬂh@ S(Om

CR R' or R" . It h£n_ each of these groups of preferred enbodi ments are
several fvaludsdor pf eZerinclidgrOuE,CEONE b dCHeq:&W.Q@EB)X: is preferably

S(Om CR R ' en, X.i ' and R' are preferably
bot h hydr o%%pwgfﬁﬁ%%%@?%@%gmr CR R' include CH2 and
C(CH3)@ More pref ergigb partiduladly pteéBrred absiosperabetiabihty thaKcombifie eachiof
preferably 0 or CR R'. en YIS CRR', then F{c@%}]d R’ ar‘E Q%erably bot h
hydr ogen ohese@refanyhiziopps. Amcongingly,onggronpsotmgrticefarlprefzard g8 50 and
C(CH3) 2. More pref i . Ara is preferably phenyl ar pyridyl. Mre
pr ef er abl yl,SI?RF © tggég&%qof%?lgzn?phenyl. Most preferably, Ara is phenyl
substituted with at |east pne g2 uglo( @F- C&Y al kyIR1: RR4s preferably

hydrogen or (Cl -C4)al gyd-—<More fera Rl is .
RAY X 7172 R®

RP , ,

R R R

4 RQ RS
II
15  wherein R, R¥, R¥, R* and R® are independently selected from hydrogen, halogen,
(C1-Ca)alkyl, fluoro(C;-Cy)alkyl, OR’, aryl, aryl(C;-Ca)alkyl, NO,, NR'R”, C(O)R’,
CO:R’, C(O)NR'R”, N(R”)C(O)R’, NR)CO.R’, N(R”)C(O)NR’R”, S(O)nNR'R”,
S(0)mR’, CN and NR™)S(O)uR’. X, Y, Z1, Z%, R%, R%, R, R, R%, R4, R%, R, R, R,
R’ R’, R” and R*” have the meanings and preferred groupings provided above.
20 Preferably, at least one of RY,R*,R¥,RY and R¥ isnot hydrogen. More preferably, at
least one of RY, RZ, R¥, RY and R® is fluoro(C;-Cy)alkyl. Still more preferably, R” is
CFs, R* is CF; or R® is CF;,
Another group of particularly preferred embodimients is represented by
the formula (IV): |
R R* R R
5 .

0 Y R?
R'0 N N\ o
R X z'—72— R®
R = . _
25 R R* R R rR¥ R
v

wherein R¥, R¥, R* and R®' are independently selected from hydrogen, halogen, (C;-
Caalkyl, fluoro(Cy-Cs)alkyl, OR’, aryl, aryl(Cy-Ca)alkyl, NO, NR'R”, CO)R’, COR,,

Rs
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hydrogen. 25 Ra and Rb are preferably both hydrogen or (Cl-C4)al kyl. Mre
preferably, Ra and R are both hydrogen or nethyl. Mst preferably;sRs/a06s
R' are botwobyeusgen. Preferably, Z' and Z2 are i ndependeRCTAys@/29¢2R R!), ,
NOW or CR R"C(O)NR"'. More preferably, Z' and Z2 are independently O

(CRR'), or 30 N(R')". In partrcularly preferred enbodi nents, Z' is 0 and

2 T Bl R 0O i?&ﬁf#ér ; edfoé’n@@?@néﬁ%l" -

(CRR') 5§3N(R”)@g Z)Ererrm ar v V& RERY R, B3 RVR MY, ,4&993 RRAR2006
PCT/IJSOZ/ 2 nclude - CH2- O and C}l(;‘% . In other separate,
but parti cand®’T havethe msanisgs @Fﬂd&fdfeﬁ%g@uplzgsi’ a‘p@sje and Z2 is N(R").

Exenpl ary val ues for -fz72- SmdSHR ), NH,
-(CH2,), N(CH3)- = t&?&?@“ﬂﬁﬁ%&% %khstr ot her slesparate but
particuyl arhyvwamed ﬁﬁé’@@%ﬁrﬂ?@l@i‘re@mlﬁpounﬁs & répeshiidall barlge fozmik (YER R') , , .
Exenpl ary val ues for - Z2- |nc£ ude, NH CH N(CH3) - CH2-, NH (CH2) 2- -
and N(CH3}-(CH2)2-. In ot heroseprat% & artl cularly preferred

embodi ments, Z; is 0 an®' 0'« C(O) Ny val ues for -Z'-2Z-
i ncl ude -OCHZC(O)NH— - 0- CH ON( CH2CH3) - and
gf erred are those enbodi nents

-0- CH2C( O) N(CH2C6H5) 10 Al'so partfcularlyep
that conbi ne each of these prefBrreéd gr upsR Accordi ngly, one group of
particularly preferred errbodr ments isyrepresented by the formula (I1): I
15 wherein R ', R4 and R5' are |ndependently selected from

o, o ol s antin okl BTt e

ary al kyi , ,

N(R' )coznprefnmg@eepwr?vﬁeé@%‘fﬁg\r S(OnMR, CNand N(R)S(O R . X
Y, Z'.4f2, Ra, agno c%li) cﬂﬁﬂ Peaferttd, en%dun&&s idRepredénteddy R'' have
t he nmeani ngs and pre erreg’r oupi ngs provr ded above. 20 Presaikbgbly at

| east one fofmi V, whtein B8 is pﬁ&iyl auhgtitmesd wigh #deashgs Baa(Culp r ef erabl y,
at Another group of particularly preferred embodiments is represented by

the formula (VII):

o R R R F

rR'O .
RA——Y X O—CHp—Ar

b
R R® R* R R
15 Vi
wherein X, Y, AP, R% R%, R%, R% R%, RY, R, RS, R, R%, R%, R*, R” and R have the
meanings and preferred groupings provided above.
Another group of particularly preferred embodiments is represented by

the formula (VIII):
' o R R R R
rlo .
RP '
20 R® R* R R

VIIX _
wherein X, Y, A, R®, RY, R%, B> B, R, RS, RS, R, R, R%, R’, R” and R™” have the
meanings and preferred groupings provided above.

Still another group of particularly preferred embodiment is represented

25 by the formula (IX): | |
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| east one of RI', R2’, R3', R4A'" and RS' is fluoro(C-C4)alkyl. Still nore
preferably, R3is CF3, R4'" is CF3 or R5' is CF3. Another group ofi14/03/2006
parti cul ar wo gwefasred enbodi nents is represented by the POEEEI2R9TRV): 25
N wherein R, R3',. R4' and R5' are independently selected from hydrogen,
hal ogen, (G - C4)al kyl, fl uoro(O C4)al kyl, OR, aryl, aryl (Cl-C4)alkyl,
N2, \RR', C(OR, COZR 2 02 395 14/ 03/ 2006 PCT1US02129232
C(CONR R', N(R')C(O) O)NR‘R' S(OMR R, S(OnR ,

CN and N(R')S(O nR . xR ) R?: RoyeR6, R?, Ry, R, Ra,
Ro R, R and R'' have R e s an e efzreg:2 groupi ngs provi ded
above. In another group of art Jscu g‘gpr Berred enbodinents Xis S and Y
is 5 0. Wthin this group, er onpounds are represented by the

formula (V): 0R2R3R6R1 RlOwhereli!iXX Y, Ar3, Ra, Rb, R, R2, R3 R4,

R5, R6, R7, R$, R9, ave lghes § ,,an pret

gr oupi ngs Vﬂ:ﬂ@mﬁeﬁsébeﬁe R BOIR‘I@R &oﬂpRopﬁp&mEﬁ &{! grere{élg

enbodi nents is re Hé'” b (MI11): V vvhereln Ar3, Rr, R2,
R3, R4, R3™® aﬁggs#ﬁ%gea%r gtsgf‘ovfid%g% ““have the neanings and.  preferred
groupi ggs provi ded ableﬂe:rgﬁiﬁpmﬁpamgﬂm@rw&wﬂ epdmdﬂ@ﬁén'f%ﬂslf‘j@fﬁ%tf?@b]’ed

enbodi nents is represented by formula V, wherein Ar3 is phenyl substituted

with at Ié%fﬂff@‘ﬁéq@'uoro(d C4)allcyl. Another group of particularly
preferred enmbodinents is represgnted bge the formula (Vii): X_. _(/

\)-O-CH2-Ar3 |5 R0
3
| RA-1Y: X N(R")—CHy—Ar

b
R R”E R* R R®

X
wherein X, Y, Ar®, R, R% R, R% R%, R, R, RS, R, R, R®, R’, R” and R™” have the
10  meanings and preferred groupings provided above.

Another group of particularly preferred embodiments is represented by

the formula (XI):
o R R R R

R1o " 3
 RRYY X 0—GH,—C(O)N(R")—Ar
Rb

" rR* R R
X1
15 wherein X, Y, Af, R%, R%, R, R R%, R RY, RS, R, RS, R, R’ R” and R* have the
' meanings and preferred groupings provided above. |
Exemplary preferred compounds are provided in FIG. 1.
Tn sum, the invention encompasses novel compounds, novel
pharmaceutical compositions and/or novel methods of use. ‘While some compounds
20 . disclosed herein are available from commercial sources, the pharmaceutical
éompositions or methods of using these compounds are novel. Unless otherwise
indicated, it is to be understood that the invention includes those compounds that are
~ novel, as well as pharmaceutical compositions, various methods (e.g., methods of
treating certain PP ARS-mediated conditions and diseases), and the like which include

25  both the novel compounds of the invention and compounds that are comme_rcia]ly
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CH2-0 Ar3 kb 20 RS R4 RO VIII wherein X, Y, Ar3, R R', R, R2, R3, R4,
R5, R6, R7, RS, B?, R, R' and R" have the nmeanings and preferredas/o3/2006
groupi ngs pwovsdadoabove. Still another group of particul aPICI/$0E282 ed
enbodi nent is represented 25 by the formula (1X): S Z -Z2-Ar3 RO VIl 23 WO
03/ 024395 14/ 03/ 2006 PCT/US02/29232 CH2-N(R') Ara RO |x wherein X Y,

Ar3, Ra, va&ﬂ%ISTE%Fm%&%mg%al vm}%eggﬁgyoﬁfdsﬁludé?' and R'" have the

meani ngs afi oupi ngs provi ove. 5 Anot her group of
particul arBW@@%#@@n?ﬁMhbﬂWHeﬁoﬂyﬁph&mdmncecidby the formula (X):

N(R')- CH2- Ar3 X _ wh X
R R\ R 45he dHotodphehEe AR ROS S oS EP BT PRED R S hAM pr ovi ded

above Ano aghafhd
Che 1 o TosHp Ry P4 Rty B S B e e e R X1 15

V\/nerelnsx Y, Ara, Ra, Rb, R, R2, R3, R4, R5, R6, R7, R8, R4, R, R' and

R'' have the
Pre aration of the Compounds

Schemes 1-13 below provide exemplary synthetic methods for the
preparation of the compounds of the present invention. One of skill in the art will
10 understand that additional methods are also useful. In other words, the compounds of
the invention can be made using conventional organic synthesis using starting
materials, reagents and reactions well known in the art.
The terms “head group” and “tail group”, as used herein, refer to the

indicated regions of compounds of formulas Ia and Ib:

head group
head group tail group =10 o |RZ R* R R tailgroup
R'0,C—CRERP—Y—Ar—X—APZ'-22—Ar R:ﬁ\?" X: F7'—72—Ac
15 R R R R R
Ia Ib

Certain compounds of the invention may be conveniently prepared by a
general process, outlined in Scheme 1, wherein a bis-phenol A is successively alkylated
with an o-halo ester B in the presence of a non-nucleophilic base, such as K,COs,

20  Cs3CO3, NaH or Et;N or other amine base, and with an aryl(C;-Cy)alkyl halide D.
Alternatively, alkylation can be accomplished via Mitsunobu reaction of the
. corresponding alcohols in place of halides B and D. The esters E can be easily
saponified to the carboxylic acid, if desired.

Scheme 1
Cs 2003 DME Ra Rb/‘\‘\. Cs,CO3, DMF
. A 2
Ty 5
25
A B C D
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nmeani ngs and preferred groupi ngs provided above. Exenplary preferred
conpounds are provided in FIG 1. In sum the invention enconpassesspgebos
conpounds, WOE{?243Bhar naceuti cal conpositions and/or novel REI{¥W32? use.
Wi |l e sone conpounds 20 disclosed herein are avail able from conmerci al
sources, the pharmaceutical conpositions or methods of usi ng t hese

conpounds are novek. | esks ot herwi se indicated, i&.isxto Be understood

that the invenkjap f0€$ t hose, conpounds t haRy & § as wel |l as

phar maceut i i KOuUs el -A-ﬁ%ds % (979 ﬁ @ Ym@eatl ng |
@ and the |ike h i ncl ude

certain PPARS-gredi at ed conditi @@ and H‘?Ogeases)

25 both the novel conpounds of the invention and conpounds that are
comercially 24 WO 03/©24395 14/03/ 2006 PCT/US02/29232 avail abl e.

R
4-13, 5-di ' AadLHERY BRI JHNBEAQX Y tediR RY WaASRDRRE 06 BE @RaRabdagiai d, and

4-[ 4- (benz xy - 3-i odophenoxy] -3, 5-di i odohydrocinnam c acid. 5 Pre aration

of the Conpdemed. samsmdhﬂmﬂmlcembpcmmueu@smo&mwmqﬁ@dT@Dret hods for

the prep f. oupds .of .t e Kill in
the art wi {lastiI%la&%fB ‘g‘ﬁ Bear-eBeFS £he %%) ﬁ?tﬁh(}?@%%%& ?asﬂobeuseygébf

ot her wor d@eatﬁétﬁ\ﬁﬂ{mpﬂaﬂéeﬁess feBgentsbas Bt k@RowAnbyheatmae withiNy@2-convent i onal
organic synthesis using starting materials, reagents and reactions well

known in tmercapteethylrsminemethy! priystyrgreoans: MBrrgrbopaeiresitso fisivaniages f &S her ei n,
f to th t ed f head
T oun head R TB5EY st RiReiRhe B8 ARG 13 A o bSEIASLy ftdfith b0 Nea

10  evaporation under reduced pressure.

Scheme 2
Ra Rb
RC
LT R,,
@o}q TCs,COq, DMF T FsT8D

CHCly

A number of symmetrical bis-phenols of formula A, 7.e., bis-phenols
wherein R® and R? are the same, are commercially available. For unsymmetrical bis-
phenols, i.e., bis-phenols wherein R® and R are different, compounds of the invention

-can be prepared according to Scheme 3 below. An aryloxyacetic acid head group can

be generated by alkylation of a suitably substituted aryl alcoho! F. Chlorosulfonation
20 followed by reduction of the sulfonyl chloride moiety generates thiophenol H.

Thiophenols of formula H are useful for generating a variety of compounds of the |

invention.
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fail group Zt Z2-Ar3 la Ib Certai'n conpounds of the invention may be
conveniently prepared by a general process, outlined in Schene 1, wWhgi£i2008
bi s- phenol WO0i03/033#cessi vely al kylated w th an a-hal o est @CTRISOH2925e
presence of a non-nucl eophilic base, h.qas K2CO3, 20 Cs2CC3, NaH or Et 3N
or other am ne base, and with an aryls?qu"{“j) al kyl halide D. Alternatively,
al kyl ation can be acconpkiBhed via M tsunobu reaction of the corresponding
he esters E can b ' H

al cohol's in place ofpm
saponified to carbaoxylic aci r gdoisele
in

vari ant of tkE abdue schene is ugefu | i brary of
conpounds of the invention. Phendl C, where s tert-butyl, can be
generated as in F5 Schene 1. The secamd al kyl ati on can be carHied out using
pol ymer supported TBD_ (1,5, 7-triazabi¢cycl Q[.4.4.0] dec-5-ene). as the base.
The tert-butyl ester %&m goepé%@aomﬁm‘fﬁggﬁo 1afonofpRItEhlY excess

ol st yPene RATUERARE SoM IS ETLERL 4 TR xbiles G R W DR
library synbliesthil persratetbudifge]bisfsifluosmaataty)vtolbgprendict s by filtration or
10 eV A o hibrotsopropanol (atal 2 a5, {1965) J. Org. Chem. 60:7144-7148). TR is

suitable halogen (e.g., Br, I), diaryl sulfides K can be prepared by a copper-catalyzed

Ullmann-type process (Palomo et al. (2000) Tetrahedron Lett. 41:1283-1286). The

10 skilled practitioner will recognize that a variety of palladium, nickel or copper
catalyzed couplings are useful for preparing linked biaryl intermediates such as K
(Scheme 4) or A (Scheme 1); see, Hartwig (1998) Acc. Chem. Res. 31:852-860 and

references therein. After coupling, the esier K can be saponified to the carboxylic acid

L.
15 ) Scheme 4
n R®
Rd L I% Rd
Z~oH KoCO3, DMF ae %R Phi(0,CCF3)e
| (CF3),CHOH
-
I J
RC S Rd Rc S Rd
Po\[%O P A LS THE Ho\rP<o P AL AR
o} I / H20 0 ' 1 Y
K L
20 Compounds of the invention not accessed through bis-phenol

intermediates such as A can be assembled by nucleophilic aromatic substitution

employing sulfide H. Reaction of H (see Scheme 5) with a suitably substituted

aromatic aldehyde (M) under basic conditions in a dipolar, aprotic solvent leads to the
diaryl sulfide N. The aldehyde can be reduced and the tail group attached by a
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Schenme 2 HO H Cs2CO3, DMF C PS-TBD CHClI 3 15 A nunber of synmetri cal

hi s-phenols of formula A i.e., bis-phenols wherein R and Ra are {hg3208s
are conmer cWVRIBA243%%i | abl e. For unsymmetrical bis- phenol s PAT/ES02/2428%

phenol s wherein RR and Rd are different, conpounds of the invention can be
prepared according to Schenme 3 bel ow. An aryl oxyacetic acid head group can

be gener at emﬂ@m@hh@&cﬁbﬂgmtgﬁloeu%wstmbyﬂhe%tﬁ%)t uted aryl alcohol F.

Chl orosul fonati on 20 fol I owed by reduction of the sulfonyl chloride noiety

gener at es t hi ophenol H. Thi ophenol s Ssheebnul a H are usef ul for gener ating-
a variety of conpounds pof the invention. 25 WO 03/ 024395 Sch Na AIll -

I 1 (11 F 2 s dg| tO—| 14 006 PCQ‘Z(;(§J3802/2923|2a /R |I group
can al so be fi om aTkyI wf aHEptabl VW
al cohol | (seeoScheme 4). The resulgting ether J cange dir tIy cgupled to

the thiol generated using [bis(trifluoroacetoxy)iodo]benzene in

hexaf | uor oi soproHanoI (Kita et al (1995) J. Og. Chenn. 60:R144-7148). |f
Ra is a suitable halogen (e.g., Br, 1),gdiaryl sulfides K can be prepared
by a copper-catalyzed Ul mann-t pr ss (Pal ono et al. (ZOOO)Rd
Tetrahedron Lett. 41: 1283- I]i| I ed pr act ig, 19 ' recogni ze

that a vari e84, paP: | i are
aryI anf E@gl é{'f' '?Osuchoas K qo

useful for prerNéeP'f'ng loi nked

5
0 P
Alternatively, aldehyde N can be reduced and the tail group attached by an alkylation
reaction.
Scheme 6 exemplifies the preparation of compounds which incorporate
10 alkylene in the head group from aldehyde R via reaction with diethylphosphonoacetic
acid ester and subsequent reduction by Mg.

_ Scheme 6
RC N Rd L
ST . pm
; o K03 “@m
DMF
R

0 0 . C S d . Ng .
~NaH o PO \@\0 MeOH _
. R o
15 0 . THF

S
: R R
c d c d
AT pot
0 e 0 Re
T

Scheme 7 eXﬁmPhﬁes the preparation of compounds which incorporate
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(Schenme 4) or A (Schene 1); see, Hartwig (1998) Acc. Chem Res. 31:852-860
and references therein. After coupling, the ester K can be saponifigash @os
the carboxWD®3/8B¥ L. 15 Schene 4 Re H I K2C03, DMF Phi ( BETTREBY 2232

( CF3} 2CHCOH end %g&q,s | t1.0n: - ed t hrough

bi s- phenol %ﬁﬁ%der rre&igggggs suc%&glsaﬁ%ﬁ%%enwg%ﬂggéglé%%{lgld&%@?f\ucl eophilic
aromati c subseyipbespbenatenpl oyi ng sul fide H. Reaction of H (see Schene 5)
with a suitably substituted aromatic al dehyde (M under basic conditions
in a dipolar, aprotic solvent |eads tS2¢M&7 diaryl sulfide N The al dehyde
can be reduced and the tail groyp,attached by a 27 WO 03/024395 M tsunobu

reaction (M tsun&b (1981)RSynt ltests Schee, 5 K2CC& DMSO H H L1CH
H) t DEAD, fﬁ@g’@{&@a THF 500 /2021:8&5 562/929232 N P
po H -
0 NaH POy G R
0 0 THF 0 e
5 N U
R " Sl
NaoOH a, /b N
- HO
0 ' RE

Compounds of the invention containing a sulfonamide linkage can be
prepared as shown in Scheme 8. Alkylation of a nitro-substituted aryl alcohol followed
10 by reduction of the nitro group provides the arylamino compound X. Reaction of X
with sulfonyl chloride Y (obtained by chlorosulfonation of the aryloxyacetic acid
derivative G as described above) affords the sulfonamide Z. The carboxylic ester can

then be saponified if desired,
Scheme 8

d I § /Re
R P d d
L e e 22 " 0f
oy NaH, DMF Ao I% EtOAc o I%
L S
X

15
RAA 5001 RS o2 R’
j%(o Z 2,6-lutidene -Poj,><o # Aot i
o) acetone ’s) ! _
Y ‘ Z '
Rc OZH Rd
S—N._~
KOH (aq) R® R"J’T\{j’ @\ -
MeOH Ho\n><0 # Z ot A
0 { =5
20 If further substitution of the sulfonamide nitrogen is desired, alkylation
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Al ternatively, aldehyde N can be reduced and the tail group attached by an
al kylation reaction. Scheme 6 exenplifies the preparation of conpeupgs/2ooe
whi ch i ncor J&%0&#3930 al kyl ene in the head group from al detBaRaISR2RI2A2
reaction w tof nﬂderﬁieﬂiak@msmh@m&@hmfed a@ﬁlugtr@é& ﬁfs&@ﬁilefw Q@@éiléﬂigfat 6@%‘% I on
by My. Scheme 6 K2C 03 DIIF Rp O 1~p, OF OOt NaH 15 P 08 chene
7 exenplifi && Pﬁﬂlcpﬁs@ﬁ&%lﬁﬁﬁﬁ%‘lﬁe@@ﬁﬁ@@mdds V\/m ch incorporate 28 WO

03/ 024395 al kylene in the tail group from gl dehyde N via reaction with

di et hyl benzyl phosphonate. Schene 7 hﬁm OH HO U 14/ 03/ 2006

PCTI US02/ 29232 W Conpounds of the invention containing a sul fonam de

| i nkage can be pr%EdH as shown in Schene 8. Alkylatign of a

nitro- substltut eﬁ° foI | owed 10 by n ductqzﬁn okdthe nitro group

provi des thgow;@ m_ho c eRe@(q_tlon ?ﬁé \ 7 C e
"Cs;C0; ° | A
DMF T
5 Z
R 0, R’

s=—-N
RN vl o
T MeOH (’\)O

Sulfonyl chlorides Y are also useful for reaction with other classes of
amines besides anilines. To illustrate, the preparation of a library of N-ary! piperazines
is shown in Scheme 10. Reaction of sulfonyl chlorides Y with N-aryl piperazines AA

10 is promoted with polymer-supported Hiinig’s base. Afier removal of the polymer-
supported reagent, the ester can be cleaved if desired.

Scheme 10

S0,Cl
HN © 0,
GOV S ALY
N
PS-DIEA 5 R

CHCl3

3G Ch

AA

15
' Compounds of the invention which incorporate a carboxamide can be
accessed from intermediate A, as outlined in Scheme 11. Exhaustive alkylation of A
with an a-halo ester followed by saponification generates the diacid BB. The diacid is
| then coupled to an appropriate amine,
20
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wi th sul fonyl chloride Y (obtained by chlorosul fonation of the

aryl oxyacet ' derivative G as descri bed above) affords the 14/03/2006
sul f onani de{‘@.‘%@h‘g%ar boxylic ester can then be saponifi edGH{U#¥3925%d,
Scheme 8 15 Snd 2 EtOAc HZ2N X O Y SqlpeliNaH P O THE EtO-, Et0'~ 0 X
2,6-1utidene acetone 0 02 H SN MOd _ 0 KOH (aq) 02 H SSNZ ?D If

further substgtution gf the sul fon ¥le nitrogen i g, desiredg, al kylation H
P L

- HOOH -2 . O\F%’/@/ m%q’,op

0

: A
Re R4 Re Ra -
R, R R. A R R R R
5 ’ BB

Altemnatively, the diacid BB can be loaded on to a solid support, and the
remaining free acid coupled with a series of amines. Cleavage of the compound from
the solid support provides the desired acid products CC. This method is suited to the
rapid generation of a library of analogs (Scheme 12).

10 Scheme 12
Re Rq4
Ra Rp Rs Rs DiC
HO )<|r0H ———
0 o]

BB

Re
RRNH , (7 Re R @
DIC, HOBt 0

Q
R X Ry
HoL® Rb/@/ $§ R
e 06
O 8]

15

Scheme 13 exemplifies the preparation of compounds which contain
. aminomethy] linkage in the tail group. Reductive amination of aldehyde N (see
Scheme 5) with a substituted aniline followed by ester hydrolysis generates these types
. 20 of compound.
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14/ 03/ 2006 WO 03/024395 PCTI US02/ 29232 of internediate Z can be
acconplished as illustrated in Schenme 9. After al kylation, the cafpoa/lbee
ester can D¥O8HWEMSfied if desired. Schene 9 PO O 02 H s- RCEUSR2I? R7
\,,-, $ N 41 RRMIHO Sulfonyl chlorides Y are also useful for reaction
with other classes of amnes besides anilines. To illustrate, the
preparation of a library of N -aryl piperazines is shown in Schene 10.
Reaction of sulfonyl chlorides Y with N -aryl piperazines AA 10 is pronoted
with pol yner-supported Hiinig s basé&chéhecdd renoval of the pol yner- ‘
supported reagent, the ester can be cleaved if desired. Schene 1QdPS- D EA

CHCI 3 Ka-k N-QH 15 Conpounds of tRe invention whi ch I ncqQ _
car boxam de can be accessad fr@;ntermedl ate A, ,@ Scheme 11.

Exhausti ve al kyI S Wi t N halp@aest er foI y saponi fication
generates t B 1di agi-d—s»-+hen—ceupl ecPto an ap ate
amine. 20 30 I 9 TR NaBH(OACY  THF, H20
0 o AcOH
CHCI3 Re
N
5 Regarding the molecular structures set forth in Schemes 1-13 above, one

of skill in the art will readily appreciate that precursors and intermediates having aryl
groups other than phenyl, e.g. naphthyl, can be used to practice the synthetic method.
Moreover, it will be appreciated that the groups R°, R® and R® indicate, in a very
general sense, substituents on the aryl and/or piperazinyl groups. R, R? and R® can be
10 the same or different. R®, R? and R°® can represent a single substituent or multiple
substituents. When R®, R? and/or R® represent multiple substituents, each R®, R® and R®
can be the same or different.
It will also be appreciated that each group O-P and L indicates, ina
general sense, a carboxyl protecting group that can be removed under basic conditions
15  (eg., alkyl ester), see, e.g., Greene ef al. (1991) Protective Groups in Organic
Synthesis, 2™ Edition, New York: Wiley and Kocienski (1994) Protecting Groups,
New York: Thieme, pp.224-276, and a leaving group (e.g., halogen, sulfonate, and the
like), respectively. '
The exemplary methods and the examples described herein are

20  illustrative of the present invention and are not to be construed as limiting the scope
thereof.

Compositions

25 In another aspect, the present invention provides pharmaceutical
compositions comprising a pharmaceutically acceptable carrief, excipient or diluent and
-one or more compoumds of the present invention.
| One embodiment provides the subject compounds combined with a
- pharmaceutically acceptable excipient such as sterile saline, methylcellulose solutions,
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WD 03/ 024395 Schene 11 ROHO0O 0O AR R' NHO .o, 5 BB Alternatively,
diacid BB can be | oaded on to a solid support, and the remaining f§ef26h€

coupl ed wi tWOR34EBes of am nes.

t he

Cl eavage of the conpound fPCEMHSIYHE3%x0lid

support provides the desired acid products CC. This nethod is suited to the
rapid generation of a |ibrary of anal ogs (Schenme 12). 10 Schene 12 Dl

0 BB R'R NdcieDl e cohffBhs B Sertfidifon] 4405 52008 o BT UT02L 3835800 5A Scherre 13

exenplifies t

e preparation compound ch contain am nonet hyl

in the tai lcogparitpons Regbetaduenisieadaloreror af conbitettipdenith {yyewnvenient carrier,

10

15

20

25

30

" diluent, ezc., and such administration may be provided in single or multiple dosages.

The compositions are sterile, particularly when used for parenteral delivery. However,
oral unit dosage forms need not be sterile. Useful carriers include water soluble and
water insoluble solids, fatty acids, micelles, inverse micelles, liposomes and semi-solid
or liquid media, including aqueous solutions and non-toxic organic solvents. All of the
above formulations may be treated with ultrasounds, stirred, mixed, high-shear mixed,
heated, ground, milled, aerosolized, pulverized, lyophilized, etc., to form

pharmaceutically acceptable compositions.
For preparing pharmaceutical compositions from the compounds of the

present invention, pharmaceutically acceptable carriers can be either solid or liquid.
Solid form preparations include powders, tablets, pills, capsules, cachets, suppositories,
and dispersible granules. A solid carrier can be one or more substances which may also
act as diluents, flavoring agents, binders, preservatives, tablet disintegrating agents, or
an encapsulating material.

In powders, the carrier is a finely divided solid which is in a mixture
with the finely divided active component. In tablets, the active component is mixed
with the carrier having the necessary binding properties in suitable proportions and
compacted in the shape and size desired.

The powders and tablets preferably contain from 5% or 10% to 70% of
the active compound. Suitable carriers are magnesium carbonate, magnesium stearate,
talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, methylcellulose, sodium
carboxymethylcellulose, a low melting wax, cocoa butter, and the like. The term
“preparation” is intended to include the formulation of the active compound with
encapsulating material as a carrier providing a capsule in which the active component

with or without other carriers, is surrounded by a carrier, which is thus in association

' withit. Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills,

~ cachets, and lozenges can be used as solid dosage forms suitable for oral

administration.
For preparing suppositories, a low melting wax, such as a mixture of

Tfatty acid glycerides or cocoa butter, is first melted and the active component is

33
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Schenme 5) with a substituted aniline followed by ester hydrol ysis generates
t hese types._ 20 of conpound. 31 WO 03/024395 Schene 13 14/03/2006 14/03/2006
PCT/ US02/ 29990384308 NaBH( OAc) 3 AcOH CHC13 THF, H20 HO N BCTRéspameiisng t he
nol ecul ar structures set forth in Schenes 1-13 above, one of skill in the
art will readily appreciate that precursors and internedi ates having aryl

groups ot hegispbRaMARGREouss; BereRR RO M ring P 8o HEE ROk S REAGINiRAird 1€

synt hetic matphod. Moreover, it wll” be appreciated tha the}i‘%roups Rc, Rd

and Re i nditkeatpouradinta convepieny sined mioldscallowed saitxed j anddharebiote sohdifiar yl  and/ or
R Rd

pi perazinyl groups. Rc,. and Re can. be .10 .t he sane or diff.erent,.

and Re can represent Bmﬁ?an@r%aﬁopf @gﬁ?eaglu PUSPESIONG A SRISIONS: " When ‘
R, Rd and/ gsr dﬁ%nﬁl%?ﬁ@t‘éﬁwwﬂﬂéf/#ﬂo @n§%19§dxlsbmﬁaﬁss Fo paRnidral Bileciidd, IRfrid can be
the sanme or different. It will also be appreciated that each group O P and

L i ndi cat eprepprstions ogahefenmueipdin solutioninaguppusplyebylriglyed splutiomt can be
(oroved Ider D20 B fenc kB ot el RSt Lo
York: W eyheantivd<@gippnshtiin (k82 4nd Rddihgaliiablg ctlopanis flavbie)statsilizers, ihd ene,
pp. 224- 276, ,and a | eaving group (e.g., halogen, sulfonate, and the Iike),
respect i veyjckening agsuisa desiredrp R ARROES sispensies syitable 105 oppd ¥e ¢a9dE MAdlEei n ar e
20 111 g;t " By bi¥ 5%Iég MRS ted LR YohBBn th Rhfer Rith ViRoBEmERAR, SHET 2
10  as natural or synthetic gmﬁs, resins, methylcellulose, sodium carboxymethylcellulose,
and other well-known suspending agents.
Also included are solid form preparations which are intended to be
converted, shortly before use, to liquid form preparations for oral administration. Such
liquid forms include solutions, suspensions, and emulsions. These preparations may
15  contain, in addition to the active component, colorants, flavors, stabilizers, buffers,
artificial and natural sweeteners, dispersants, thickeners, solubilizing agents, and the
like.
The pharmaceutical preparation is preferably in unit dosage form. In
such form the preparation is subdivided into unit doses containing appropriate
20  quantifies of the active component. The unit dosage form can be a packaged
preparation, the package containing discrete quantities of preparation, such as packeted
tablets, capsules, and powders in vials or ampoules. Also, the unit dosage form can be
- a capsule, tablet, cachet, or lozenge itself, or it can be the appropriate number of any of
these in packaged form.
25 The quantity of active component in a unit dose preparation may be
varied or adjusted from 0.1 mg to 1000 mg, preferably 1.0 mg to 100 mg according to
the particular application and the potency of the active component. The composition
can, if desired, also contain other compatible therapeutic agents.
The pharmaceutical compositions and methods of the present invention
30 . may further comprise other therapeutically active compounds, as noted herein, usefulin
the treatment of metabolic disorders, cardiovascular diseases, inflammatory conditions

- or neoplastic diseases and pathologies associated therewith (e.g., diabetic neuropathy)
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Conposi tions 25 In another aspect, the present invention provides

phar maceutical conpositions conprising a pharnmaceutically acceptabh@osz/2006
carrier, exWO@B&n¥%r diluent and one or nore conpounds ofPGIEE0HRRS2Nt

i nvention. One enbodi nent provides the subject conpounds conbined with a
pharmaceutically acceptabl e exci pient such as sterile saline,

nmet hyl cel | / 8 2 RO R 292 32

det er gent %P?Jl'(té 1|r %ﬁ‘gﬁ%ir qi(}t%?l Eggnn%éfcgﬁlcg%gf@sét#%ﬁg ??lﬁiﬁﬁﬁm I gaé)et c. The
conpounds  dmventiampuisintaltemstimaggepthangrilditie or syiergistiosfoets Mhes onbi nat i on wi t h
any convenient .cartier, diluent, etc., and such adm nistration may be
provi ded | AYRHIPELor nultipl e dosages. The conpositions are sterile,
particularly when used for parenteral delivery. However, 5 oral unit dosage
forns need not be sterile. Useful carriers include water soluble and water
i nsol ubf e Mithafisoftla¢ty acids, micelles, inverse micelles, |iposones and
sem-solid or liquid nedia, including aqueous solutions and non-toxic
organi c solvents. Al of the above formulations nay be treated with

ul trasounds, stirredmn dolReaspetigthephesasit ifvontidn providds eebthogls Goirtrbating & | ed,
aerosolized, pulverized, |yophilized, etc to for m 10 phar maceutjcal ly
accept abl e%&ﬂ%ﬂb@d@@%cmﬁ&vaﬁﬁ“@ﬁ diseerg, pvinflamea AL FSNEPPIBHE 1 om t he

compounds fledsdSonf SR8 Mk NEMd @ slipt 1%%9&%%%%%&@%69&@8'9 carriers

can be eithér so orm preparatio I ncl Ude powders,

tabl ety peffecive mmloéat Ieasimhebmp@mnmcﬁmetmeseﬁ&nvemmd di spersi bl e
granules. A solid carrier can be_one or nore subst ncea ghsofg “@é al so 15

act as diluents, flaBcnpihgT %@j’@ﬁt the DEspRf dRention prOX}des

di sintegra o dgﬁmg{@ﬁﬁ wolhe
carrier |s£cg{a?£ %?Hfsgrd\c/a?g]éeg sol |cﬁf‘1}é§9| n aaﬁnb%jﬂnéerh t he fa{]nel y

di vi ded aCﬁde&tﬁﬂﬁB@ﬂﬁfﬁof d theiapiititbBy offdteivaambme of arpmpenid oftherpressit Wi t h
the carrier hayi nghlt he necessary hindi ng@é&apertl in suitable proportions
and 20 coWyertiosd Thp “sybieckiigde 51 I 3%1%‘ d tablets

pref erabl VintRiah! Bl LR g%%efﬁg g%%ﬂins ), lcBs hbdp! & ag%gey%;@ui table
carriers are nmaghesi um car gsium<Stearate, “ta suga
| act ose, peutd, rabbitslexis,mice asﬂﬂiedﬂr,e gelatin, tragacanth, methylcellul ose,

sodi um

In another aspect, the invention provides methods for treating a
condition or disorder responsive to PPARS modulation, comprising administering to a
subject in need thereof, a therapeutically effective amount of a compound of the present
20 invention.
The present invention also provides methods of elevating HDL
- cholesterol levels, methods of reducing LDL cholesterol levels and methods of
* reducing triglyceride levels, each comprising administering to a subject in need thereof,
a therapeutically effective amount of a compound of the present invention.
25 The invention further provides methods of modulating PPARS,
comprising contacting a cell with a compoﬁ.nd of the present invention. Preferably, the
. compound is an agonist of PPARS.
Diseases and conditions associated with lipid metabolism, inflammation
and cell proliferation can be treated with the present compounds and compositions, In
30 one group of embodiments, diseases or conditions, including chronic diseases, of
humans or other species can be treated with activators of PPARS function. These
- diseases or conditions include: (1) metabolic disorders, such as hypercholesterolemia,
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car boxymet hyl cel lul ose, a low nelting wax, cocoa butter, and the |like. The
term 25 "preparation” is intended to include the fornulation of thesagijirégs
conpound wi ¥R ®38H8%¥psul ating material as a carrier providi RETASEHEL e i n
whi ch the active conponent wth or without other carriers, is surrounded
by a carrier, which is thus in association withit. Simlarly, cachets and

| ozenges angpidipidegie dysTphleaiis (e PONERAS LIORRAMESRS 0], Rldvhied totfdEMREEror 2Nd
| ozenges can be used as Soljd dosage forms suitable for oral 30

adni ni st r atlpwHDIFeholesteasplhmizgd dyghipadeimia hypeririglydetdemial hypegelyeemyia,such as a -
m xture of .. fattly 1d_alvcerides. or..cocoa.but.ter, is first nelted and the

active corrpdcljagggtr?%’ qbgﬁgrgs%}’%%ggﬁ@%dis&f ﬁalénrelg@ﬁapm 29232 di spersed .
honogeneousilyyerindglirtinila, (25cabdiofdstultt ifeasch el Put HIIREROE @) andtrydir € 1S
t hen poured 1 nto convenient sized nolds, allowed to cool, and thereby to

solidify. pthspselerosisnarppriasrderasis.sardiemponathy, sensastiversart failwe setonay, and

emul si ons, [ nﬂi’lf‘: d p. . | Ut Q For
par ent er al a{t%lr?éiéstt%lé%h Faw dr?’ lsgﬂ%)nr%%%f#u%%é%%tgﬁ&be or n%‘ﬁ%ﬁ%&"ﬁlgi@m ution
i n aqueous igfhinyedtdryl cenditighsymalisesssls ii¢hods. athigeseerssiss teuinatid agivitisabl e f or
oral use can behgr,epar ed by _dgéﬁol ving , the active conponent in water and
addi ng sui PsierasthEs. prostiesic Jgip , allTgip F1SP9588 .8 afyalenihnapBYR¥g Ohgent s as

desi red. : | i . : by

di spersi ng hgééfﬁsillﬁgl :y % \??%%gﬁ%cagli e%éig?rﬁé@%%{e]% al%?ﬁa/a?@rﬂ\%li W@F?tous

mat er i @l , Bflemnb@rydowek discabesde.gs Yinolinds diseaye,niceratmicolitis, dlettisydnteitisyl ose,
sodi um car boxynet hyl cel L ul ose, .. and ot her wel]-kno suspendi ng agents.
Al so i ncl u%aéﬁ%'ﬁtagg\éﬂﬁcf’@ll W@B&?%@@Wﬁ%ﬁr%@ieﬂ?@m PE'Q)V‘%S‘?
convert ed, bRarisidae i Mrlinad) drl @ igthAIBRHEARER 88Ty Of 3

adninistration. Such liquid forns include solutions, suspensions, and
enul si ons. deThatosesie.gp dematidiaseorenya, Bopiodaraaatitis, iaHergitdiontaohdéermatifie act i ve

COMPONeN! ka8 LBl P R Bpro B e
li ke. 1Bhe redivatong elldreRaliscBsc@Ras. abll@BiciBinfschitfepihitilify Bk disdasag@ukorm In
such formthe Pr egg&at | ondrloglesg sgé\éigig almr:lttge Ililr(]é t 4d(;151t<{a)_s cont ai ni ng
appr opr i atiéspiratory €S5S SyIL , C: s ), (4) immune diseases,
(e.g., theumatoid arthritis, psoriatic arthritis, multiple sclerosis, systemic upus
erythematosus, type I diabetes, glomerulonephritis, and the like), (5) graft rejection
_ (including allograft rejection and grafi-v-host disease) and conditions associated
- 20 therewith, (6) inflammatory sequelae of viral or bacterial infections, including septic
shock, (7) other diseases in which undesired inflammatory responses are to be
inhibited, e.g., atherosclerosis, myositis, neurodegenerative diseases (e.g., Alzheimer’s
disease), encephalitis, meningitis, hepatitis, nephritis, sepsis, sarcoidosis, conjunctivitis,
otitis, chronic obstructive pulmonary disease, sinusitis, myocarditis, glaucoma and
25  Behcet’s syndrome, (8) neoplastic diseases such as solid tumors, skin cancer,
' melanoma, lymphoma and endothelial cancers, e.g., breast cancer, lung cancer,
- colorectal cancer, prostate cancer, kidney cancer, liver cancer, stomach cancer, bladder
cancer, ovatian cancer and cancer of the gastrointestinal tract, and (9) other conditions
and diseases that are sensitive or responsive to modulation of PPARS function.
30 - Activators of PPARS function can also be used to treat diseases or
conditions responsive to iNOS or TNF modulation or mediated by iNOS or TNF,
including (1) inflammatory conditions and immune disorders, e.g., theumatoid arthritis,
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20 quantities of the active conponent. The unit dosage form can be a
packaged preparation, the package containing discrete quantities 94/03/2006
prepar at i onfVO$BH3Ys packeted tablets, capsules, and powdBCEFUSHIRE s or
anpoul es. Also, the unit dosage formcan be a capsule, tablet, cachet, or
| ozenge itself, or it can be the appropriate nunber of any of these in
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ot her corrpé?ﬁ‘ﬁfoél??rﬁ%rPBM?ﬁogog%er?éﬁ%qn'sf?‘fgldﬁfﬁ ”r'r'%sﬁéi 2 J'? aﬁ‘iﬁﬁ (ﬁgc%sﬁg%@?t i ons and
net hods of {PRatBrEGESRss byhdedthé, @thma0cyRaY fibtbsish@ chfomidsbstactidiflmonary

t herapeutically active conpounds, as noted herein, useful in_the treatnent
of et abol idiseaesoyerarditis, aaHple slerosis afiabptesaaaites and fpmg i tions

CES!
or neopl astjc_ di n | | | | abetic
neur opat hy PSR BaEATs HGaRRliRoRlF 350550 5 BhES slplfO R drbd Fanotmt’ SO0
In many i nsdjesiotssysemippid érgthsmatosishinflaahiatey sequelap ofivithl @k badderiali nventi on
and an alternative agent have additive or synergistic, effects when
admi ni st er &ectignsiheErselerpsis ngry HoligyHes BYPodGREdtchemjfinsyl Ofnventi on

provi des . ' ' | LQV | ar

di sease, gﬁﬁ t|ﬂn f“?ﬁ@%‘? fggl’?%ﬂongl llebﬁg}glrﬁggéﬂrfgf)%c;???@ckcji ses(éjlg'gl’% onpri si ng
adni ni 50 er shagk;tlensordhiapic abdcki tramesid shhek, eothak vheed pr fitlindmdnt ephficef f ect i ve
anount of at, | east one conpound of the nt | tian. I n gnother
aspect, thgﬂﬁee@iﬁfttﬁ?rmﬁem GHOFPER U5 §Sﬁ@%ﬁﬁdi aﬁ‘?ﬁf"aé’ég?eﬁ%}’yam ondi tion or
di sor der npghiahesthda¥inBRERR, FHa%apIERS, HadSchANRIhGene BB IaseENY (0 a

subj ect iﬁge gtﬂ#ea?lg ol erapgut I'cal I?/ effec.tiee arrlogn{tﬂ’% a conpound
of the pr edistrtersiofigantroinsestindimotiigyly o cilleus] andd ) discagesditles eentral narvousde

ani mal s such, as | s, .15.1incl udi n but not lim.ted to,. i mates (e.g.,
humans), cBRE™ pt-8y BuEraine R5y .0531139 @Bﬂ%”’ Sc'@%f’%h,rel?l erepgsogée(r%, mice and
the lijee. é@e@ﬂqgmﬁ@wmnwepm@g%nﬁm leRERWSBEAID® dbaeid ehirohiceat i ng a
condition or disorder responsive to PPARS nodul ati on, conpri sing

admi ni st er havgpdegenerativgidisease sueh ssdeaivy BedeBpmentia Hantipgion's dieasg, ef fecti ve
armount . of ﬁarﬁﬁsr?nosud}geagé ortmhgurn%?se tﬁligease, acute and chronic pain and conditions in

which non-adrenergic non-cholinergic nerves may be implicated, such as priapism,

obesity and hyperphagia.

20 Depending on the disease to be freated and the subject’s condition, the
compounds and compositions of the present invention may be administered by oral,
parenteral (e.g., intramuscular, intraperitoneal, intravenous, infradunodenal, ICV,
intracisternal injection or infusion, subcutaneous injection or implant), inhalation,
nasal, vaginal, rectal, sublingual, transdermal or topical routes of administration and

25  may be formulated, alone or together, in snitable dosage unit formulations containing
conventional non-toxic pharmaceutically acceptable carriers, adjuvants and vehicles
appropriate for each route of administration. The present invention also contemplates
administration of the compounds of the present invention in a depot formulation, in
which the active ingredient is released over a defined time period.

30 In therapeutic use for the treatment of metabolic disorders,
cardiovascular diseases, inflammatory conditions, neoplastic diseases, immune
disorders, shock states, disorders of gastrointestinal motility or CNS diseases described
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20 invention. The present invention also provides nethods of elevating HDL
chol esterol levels, nethods of reducing LDL chol esterol |evels andismtshedss
of reduci NYOWBPHPSPceri de | evel s, each conprising adm ni st CFAFOL29232
subject in need thereof, a therapeutically effective anount of a conpound
of the present invention. 25 The invention further provides nethods of

modul at | ng RRARShe c@:ﬁﬁ&[ﬂd§ hﬁﬂzéaqaft@ecﬁnaﬁsac% g&h hemo%fﬁaeqﬁm&iaﬂ ﬁb%gst he

present invention. Preferably, the compound is an agonist of

Di seases andlnsigistired ajitle initisbdosageof sbiowh0.00 hing/kgae abmit i18@mg/lref dadlyneht i on  and-
[ lif h d
corpost t1 onuBi e mgBEaRbab € Tidhdla ot b e ke e fBRR 0P Bofe 1 on,

i ncl udi ng chuvesvies; nthiy$Raag6d dépendivifapsn Bk r@futemefd 8 HRDafiak, M séxfeﬁgﬁ@fd with

acti vat ors of PPARS funct ion. These diseases or conditions inclu
met abol iPc  ofihe sprition beingtreatps h%@ﬁ@ﬁm@mdéw@lgeﬁwﬁw% Detgrognationef thaD

chol est ar ol Suciee AR AL RIGRE e E o B Pacfiofler Confiefd”

dysl i pi denitesatrhgnp év initiatpdywit sradfer aosalgymmghmae@sahan it apehes, do@é)@ﬁthéy,
syndrone X, eatin I sorders, insulin resjistance and hyperinsulinema, (2)

car di ovasc AP ¢ F, {28 %P&f’gls ingreasebby sma] ingreniegts untid theywptimum

at her oscl ereggtSumady é:f‘chtr@éﬁé (9 aShedC FHof LAHPLRRAL e ¢ &?@ﬁdo%? e*bﬁ%?
failure, coronary artery disease, hypertension, |sc /re |on

rest end@i s da\ndeci/aslcadhmustsrtedmmpompnﬁ&anngthé H@qmﬁadesnrgd conditions or diseases
such as at heroscl erogJP8 r heumat oi rosthetic

rth _osteo rthritis,
joint failure, aller f%?%oé%%‘é‘gm(%ma Fé’ﬁ% n3MAP 9?‘&%”&336‘?‘15
hyper sensi tobiibinkd WEHRROESSon ﬁéiﬁgt@ghﬁ:h%egsa’re étfb%ﬁ&i @9{?{%3@1&1 Suffiffiognd food

allergies), 10 inflanmmatory bowel diseas | Sease,
ul cerat i ve Wit ageits usafuldn thesreatmens of mem,bohgdrsmdmts; Gmdnnulasm]randmd:asesgf | anmat i on

resul ting fecti t he .eropat hy _provake y, hon- st er oi dal
anti-infl a?ﬂfga%p"?%/ogrcﬁﬂ‘gﬁ?ma%?pﬁﬁféosg m%ﬁfﬁqﬁﬁh Sry der mat oses
(e.g.,15ler gmitiokitéstinglas dbRIRHCOrdN S Bisbdsk S andBatIRNGHibs £OGAECH tHRWABL 1 L1 S,

urticaria and burn injury vasculitis, spondyloarthropathies, scleroderns,
ast hma and(es digegticmgtiep ) ! IIBrﬂgﬂno’lﬂSt@Ea%@demst@uOn@lfﬂersgbpctr hinitis,

Yot o i bbbt Wbl SERRERrcoilfclon TR RIAE! Bt b s Sk 0 B8

efficacy of such agents. Accordingly, in some instances, the present compounds and

_ compositions, when combined with the carbon atoms to which they are attached or
20  administered in combination with, e.g., antidiabetic agents, can be used in dosages
which are less than the expected amounts when used alone, or less than the calculated
amounts for combination therapy.
For examplé, in the treatment of inflammation, the present compounds
may be used in conjunction with an antiinflammatory or analgesic agent such as an
25  opiate agonist, a lipoxygenase inhibitor, such as an inhibitor of 5-ﬁpoxygenase, a
cyclooxygenase inhibitor, such as a cyclooxygenase-2 inhibitor, an interleukin receptor
antagonist, such as an interleukin-1 receptor antagonist, an NMDA receptor antagonist,
an inhibitor of nitric oxide or an inhibitor of the synthesis of nitric oxide, a non- |
steroidal antiinflammatory agent, or a cytokine-suppressing antiinflammatory agent, for
30 examplewitha compound such as acetaminophen, aspirin, codeine, fentanyl,
| ibuprofen, indomethacin, ketorolac, morphine, naproxen, phenacetin, piroxicam, a
steroidal analgesic, sufentanyl, sulindac, tenidap, and the like. Similarly, the instant
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(e.g., rheumatoid arthritis, psoriatic arthritis, nmultiple sclerosis,
system c |lupus erythematosus, type | diabetes, glonerul onephritisisatabbe
like), (5) WYPAMP2HBY ection (including allograft rejectionP&RASBFHRIL v- host
di sease) and conditions associated 20 therewith, (6) inflanmatory sequel ae
of viral or bacterial infections, including septic shock, (7) other

di seases | eoﬁgt}lﬁﬁs Hﬁg%é bRk bl MBLANY SRR RRtIIR shéh Beaffeinbii t ed,
e.g., atherostlerosis, nyositis, neurodegenerative diseases (e.qg.,

Al zhei mer ' ¥2-aiiagenist pimetincmphalhinitiug ormpagnesiumi Iggdrqxgqmﬁidpqs@ge%gﬁ fwght i s,

s dere. atckanie e o SHARS
i Sense, © ortREny RN Stk R nebo i, iRk ariSE o BB e b i Y
neopl ast i CpalinaeAsSxyistaftating Propylhei¥arise, of levo-desrg@phedrine] anoma, | ynphona

and endot hel’i al cancers, e.g., breast cancer, |ung cancer, colorectal
cancer ,5 pr esitasstyecaetcasrcodeine hyyirasadensy carampipben, caheiapentai®ofach cancer,

bl adder cancer, .ovarian,.cance GRICE! f aasHi %ﬁﬁee ' tract,
and (9) ot ﬁg&aygﬂ@maqaghasdmgﬁa, |d2a2%ges %%gf) 85?&55%%n5| 'Ellgtve or ﬁtﬁglgg{:)nsi ve to

nmodul at i ongyeih&RARRNE uRE/ be@imimSterdd] byaioutesandfin BiPARBuritwonmionty wsed al so be
used to treat diseases or conditions_responsi veﬁ%% tNOS or TNF nodul ation
or nedi at etherfor; sqnieraporanqpusly preaquentidly "Itk 3 sompouRd o5thy PESHYIRYEEHE and

mrune i Sgrget SomBot o HEHRBLPLAALIS hidtbordRbh O3(sB0RM, 03/ 024395

PCT/ 11 S021 eoar prosthetic joint “failure, ulcerative
coliti®my Gnofettiserdinsgpmeomedass hgpharmarthtaahednpogitionwehtatirgmsk othegastriti s

and nucosal infl tion resulti rom infection nt er.opat hy provoked by
non-steroi@'&ﬁsﬁﬁ_ﬁ%r‘h P@P?“‘Hf_ ?Préﬁqﬂtfn‘fe?técgld??%ﬁwv%e&%&ress syndr one,
ast hna, CB%@%%@?{ @eh Eelﬁiam%gfpo%@ﬁg oGk ¥Rsdi iVeRid:YinBiudé aRas e,

mu ple*scle d

myocarditis, rosi's, dirabetes nelltus and conplications
t hereof , thhiiseroohtaeqierdrmare other activetngedipysin addition troremmpound of hgri a,

gl aucoma, organ. transplant . repection, systenc.|lupus, erythe '
1 et GRGSRCGRE, Rtppien ot SRt ve e pa B pE LRI BRI o
i nj ur yisf ol dagnRgorhy ROiEh By hCHRBhSE WiRts 4l bdiBpduid ol ¥ prestht oetition,
reperfusion), for exanple, tCerebral or cardiac, (2) shock states,

. ck st eg.,
septic 10 stheckiministead sepghiclsordn ithe samephamasestirsttompnsitigrsdrelada bat by

and 1 Lo g Bl @ ehVEATH sl driih AR colilotefothg KAches ipbfhefiBadiel 1
5, 6- di met hyéaiplptanienae, dehhicthaa6ie] preddisond] bfeahidelose, dexgasthisonat est i nal

motility, e.g., ileus, and_(4) diseases of the central nervous
fluticasone and hydrocortisone, and corticosteroid analogs such as budesonide; (c)

20  immunosuppressants such as cyclosporine (cyclosporine A, Sandimmune®, Neoral®),
tacrolimus (FK-506, Prografi®), rapamycin (sirolimus, Rapamune®) and other FK-506
type immunosuppressants, and mycophenolate, e.g., mycophenolate mofetil

- (CellCept®); (d) antihistamines (F1-histamine antagonists) such as bromopheniramine,
chlorpheniramine, dexchlorpheniramine, triprolidine, clemastine, diphenhydramine,

25  diphenylpyraline, fripelennamine, hydroxyzine, methdilazine, promethazine,

' {rimeprazine, azatadine, cyproheptadine, antazoline, pheniramine, pyrilamine,
astemizole, terfenadine, loratadine, cetirizine, fexofenadine, descarboethoxyloratadine,
~ and the like; (€) non-steroidal anti-asthmatics such as p2-agonists (e.g., terbutaline,
metaproterenol, fenoterol, isoetharine, albuterol, bitolterol and pirbuterol),

30 theophylline, cromolyn sodium, atropine, ipratropium bromide, leukotriene antagonists
(e.g., zafirlukast, montelukast, pranlukast, iralukast, pobilukast and SKB-106,203),
leukotriene biosynthesis inhibitors (zileuton, BAY-1005); (f) non-steroidal

-39



system (CNS), e.g., mgraine, psychosis, anxiety, schi zophreni a, sleep

di sorders, 15 cerebral I schem a, CNS traunma, epilepsy, nultiple sc 012806
Al DS demant\vg 30BN ¢ neur odegener ati ve di sease such as Lé‘%ﬁp H{?g
Denentia, Huntington's disease, Parkinson's disease or Al zheiner's

di sease, acute and chronic pain and conditions in which non-adrenergic
non-chol i n%ﬁirﬁlaﬂﬁiat@?ag&ﬁsQ@Amsbklmhtae@ropmiﬁdﬂaﬁSdmaapéS(mg, obesi ty and
hyper phagi a. 20 Dependi ng on tge di,sease to%g and fth g ect's .
condi ti on, ARROPrOEFHH SERAISPRER, Peripds pad.sampreteny Eb‘% qu?ﬂl >may be

admi ni ster D%E;% [ﬂz;}?@ HxksBsk t oneal |
i nt ravenou%&%’f@%@&&’eﬁqﬁq n,l(kﬁf{oggog?dé?%l% Iﬁ"r#agi?'?ile%n o@al nt usi on,
subcut aneoyrptafe prinoprafen, suprbfens ifaprofitia eitliand tioxapasian), asedigiacid! , rect aI

subl i ngual ,, t.ransdernma) or i cal rou n| str n and 25 may be
f or mul afed, "'%W%WSS gt’é‘ﬂ%‘?ﬁéi‘ In,, at‘?"‘??ﬁ“f‘ﬁt?ﬁ@"%&%%@ LENE ?IB&H?H »ati ons

cont ai ni ng ¢ f BORYic 6 fAtihc FATERE SBhfch R, h@éx@ﬁeaﬁipﬁxﬁbeﬂmﬁaﬁd ers,
adj uvants an appropriat€ for each route of adm ni stration. The

present i n\tlepmacmo]amm, mdm@a@nané@mmhfm aadhdesivatites (€gnpounds of the

<7 of caseauBramG AL ARREI S «pi s 2P P A R Bl he

treatment @&dmwéﬁylbsrbdmﬁradﬂr@uvamg . £y diFonlsalr andifgas sy, oxicdhanmat ory
condi tions, neoplastic diseases, inmmune disorders, shock states, disorders

of gasifoi fe@sishHistmmpiraxicany sedoxigum addepsicenycslieylsien(ez, acabsploghs WO

Sﬁ;?ﬁii’iﬁt Ig P R PR S bbb O TR Pt bedsBAbE dilfeene,
dosage of a@butofd)bx @thﬁbn@bﬁdlpheh@ﬂmt&bﬁﬁ (aicholooxirgentae-2y(CMOSL) r ange

of about 0,1 ng/kg to a out 10 Is preferred. The dos ges however,
may be var inbibigepdihien geleqosib (Gele @%Dlaﬂéﬁ@ﬁ?cg‘%? l?’ﬁ@)p@g OW% severi ty

(I;fet gr%hﬁatcﬁmr%biééﬁﬁ&% per@ﬁgwoﬁﬂ%ﬁa%ﬁ?c ar SI tua?&Jon |s Wi t hin

the skij | EPARh&nﬁMyt (jpeiwiestetaliewatidg/agentssaett i G-CoAntedicikised wit h
smal | er dosages ich are . less than the ti num dose 0 conpound.

Ther eaf t er® %r\ r%@%%@@é@%tﬂ@&s@avwwnﬁws aH Py 3 ?Fé(?ﬁt%“-‘lﬁﬁ theThe opti mum
effect und C | daily
dosage my Eae HRTERIES s (e ARl FaRins A ERLARLD: nEohic 8l Gay. i

desired. (niacin), fibric acid derivatives (gemfibrozil, clofibrate, fenofibrate and benzafibrate),

probucol and nitroglycerin; (k) anti-diabetic agents such as insulin, sulfonylureas (e.g.,

20  glyburide, meglinatide), biguanides, e.g., metformin (Glucophage®), o-glucosidase
inhibitors (acarbose), thiazolidindione compounds, e.g., rosiglitazone (dvandia®),
troglitazone (Rezulin®), ciglitazone, pioglitazone (4ctos®) and englitazone; (1)
preparations of interferon beta (interferon B-1 a, interferon B-1 §); {m) etanercept, (n)

_ antibody therapies such as orthoclone (OKT3), daclizumab (Zenapax®), basiliximab

25 (Simulect®) and infliximab (Remicade®), (o) multiple sclerosis therapeutic égents such
as ihterferon B-1B (Betaseron®), interferon B-1a (Avonex®), azathioprine (fmurek®,
Imuran®), glatiramer acetate (Capoxone®), a glucocorticoid (e.g., prednisolone) and
cyclophosphamide, (p) $3 adrenergic receptor agonists, leptin or derivatives thereof,
and neuropeptide Y (e.g., NPY'5) antagonists; (q) other compounds such as 5-

30  aminosalicylic acid and prodrugs thereof, (r) chemotherapeutic agents such as DNA-
alkylating agents (e.g., cyclophosphamide, ifosfamide), antimetabolites (e.g.,
azathioprene, 6-mercaptopurine, methotrexate, a folate _antagoni_st, and 5-ﬂuor0uracil, a
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The foregoi ng conmpounds and conpositions nmay be advantageously conbined
with the carbon atons to which they are attached and/or used in conbigstzoos
with agent SWQ9PBIS n the treat nent of metabolic di sordersPCEASHR/RIBcul ar
di seases, inflammtory conditions, neoplastic diseases, inmune disorders,
shock states, 15 gastrointestinal notility disorders or CNS di seases and
pat hol ogi es, A | : ] L gbetd U9 aclitixg@ny

i nstances, %ﬁ%}?ﬁ%%&%&n&)ﬁygﬂ?&?ﬁgﬁ ggjr%é?rsg%%ﬁg%iﬁ Sgﬁlg'r coaéaglg’i)% ions in

conj unct i orovdtixeltdochirind, henodarole/andagmureibite) AN Adsterchletoreteig.cacy of such

Composi t1 oASTOTUPBIT, LBHBRREH T ERPEHE: DIV AOH B PSSR hoy ar c

attached o Aok TR *FQREL1ihking ABktd) 3ldl ARitdh{din CS(sYhomihb itrapIalelgs agent s,
can be usecqily%fralxdosa’ges whi ch ageg%ﬂesstglt han the exfogct ed anounts v%r%en used

al one, Br lamsoxifehaand fhganide); (f) angde oxide aynthase (NOSH tbibiter (e, atidQAPYL  For

exanpl e, intﬂ?%t.r tent .of in.fiﬁ td.on. .the present .c - may be
used in coff ]ﬁﬁﬂ\ﬁgshméﬁu)aﬁ ﬁ;rrg?#%ﬁ? Berlﬁﬁs%roegﬁé “gé’g?‘égnn%%%%ssuch as an
25 opi ate @&Eﬁiioéi(tFNIaa?.i’H@W@Qﬂaﬁﬁg ofithé EathPsund o e pe&seatinbetiioh td thie of

5-11i poxygenase, a_cyclooxygenase inhibitor, such as a cycl ooxygenase-2

i nhi bi t or, sesand aetird ingefliantmeaycs varied and wilbAensnd upercihe secliveidasesd ki n- |
receptor ant S N ' | mhi Dl itric
oxi do o ane et CspAR et aRERbY oPLRARLE bucg, Hud BY QRablc, Rhefl
ant i i ni® anaesapy g the préfentinestitioniineombipgd edthitingcaghoni atorhs wrwidtlotheyagent ,
for 30 exanple with a caonpound sug as,acﬁe}ham nophen, aspirin, codeine,
fentanyl, aeipshedarith andy g orsisht gehiaR %E?mmngl‘?f fhe Pressp B yeiion

phenaceti n,_ .oi ;@ilﬁa‘g} ' 0%t LAl prefbi R 966t

t enkl ap, atnodtB% € |ke.11%|n?n ﬂ[l%{aﬁggﬁjto Zd%iakgggjr?tl ?%%%%%2%%95 ¥

PCT/ US02/ 29®BP tdDatidut 2:200. Gombinpidensds awayipeuwstiof the presmé thveitidn aadpather
reliever; a potentjator . such as caffei.ne, an_ H2-antaqgonist, sinethicone,
al uni num o?cuﬁﬁﬁ%%g‘%‘@?# WEE‘B’)@F@X;E&Q b&é\?&%@&%ﬂ‘?@%@?ﬁw 5@%’(1@5%8 i ne,
pheny! Py opaREIANdResvERRE SPRRR dbtiRangRd B ER BeiRed.€PNI Nephrine,
naphazol i ne, 'xyl ometazol i ne, propyl héxedrine, or |evo-desoxy-ephedrine; an
5 antitussive such as codei ne, hydrocodone, caram phen, carbetapentane, or

dext ranmet hor phan; a dj ugetic; and sedati ng or nops.sedatin nt.i hi st am ne.
Each of the above a'gf%’{o OWGB@I‘B%Wi AR ‘W’U?‘@ngﬁ%gﬁe

t‘}mﬁn anount

commonl y  UgRded RIHAT Me s UERPRaMRAUS| y or sequentially with a conpound
of the present 1nvention.

20 EXAMPLES

Reagents and solvents used below can be obtained from commercial
sources such as Aldrich Chemical Co. (Milwaukee, Wisconsin, USA). 'H-NMR
spectra were recorded on a Bruker DPX 300 MHz NMR specirometer, a JEOL JNM-A

25 300 MHz WB NMR specirometer, a Varian Gemini 400 MHz NMR spectrometer, a
Bruker ARX 400 MHz NMR spectrometer or a Varjian INNOVA 400 MHz NMR
spectrometer. Significant peaks are tabulated in the order: number of protons,
multiplicity (s, singlet; d, doublet; t, triplet; g, quartet; m, multiplet; br s, broad singlef)
and coupling constani(s) in Hertz (Hz). Electron Ionization (EI) mass specira were

30  recorded on a Hewlett Packard 5989A mass spectrometer. Mass spectromeiry results
- arereported as the ratio of mass over charge, followed by the relative abundance of
each jon (in parentheses). In tables, a single m/e value is reported for the M+H (or as
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When a conmpound of the present invention is used contenporaneously with one
or 10 nore other drugs, in sonme cases a pharmaceutical conpositioni14/03/2006
cont ai ni ng MW %¥er drugs in addition to the conpound ofPGTESH3LERsRNt

i nvention may be preferred. Accordingly, the pharnmaceutical conpositions
of the present invention include those that also contain one or nore other
active i ngrReiiantg) ioh RoReRidg tRimb& AniAbPaERA leétoﬁége TsoRipR$AaMkms NVent i on.
Exanpl es of other active ingredients that nay be ‘conbinéd wth the 15

car bon at oreerrespong T@Hnetehwtdrfemaﬂa frcilbehsed. t Blectraspray dunimhtion (Emmasesent

composi t1 o AT AL B e Euh op el Patkipd OMSR IHERSBAY st 5. (b)
corticost emsg@ec&uﬁeteaﬁs@g&b eI DO SN for BRAPK UBHRENI 9 the analyte
bet anmet hasone, prednlsone@UErednlsolone dexanet hasone, fluficasone and

hydroco?tumélssdﬁadmdn@th ﬂ@bngfrﬂnamcbbml@:gbméd‘)mmﬁdd@th@c) 20

ooy oS UPPGERAA0 LS Elo Bl SUSLIRRDEINS MiRuloRRRAIA01 b o 330f RS (1)

Uuﬁ

Neoral (r)), r ol

Raparnune( r )A)ll c&iﬁﬁbo@hﬂi@ﬁomﬂ%é&ﬁﬁlyzéd/ﬁﬁhe ﬁﬁ&iﬁ%E@Dﬁ@@@aﬁﬁ 1:1aietofgRprRgO| at e,
e.g., nycophenal ate, nofeti |l Cel | Cept (r (d) ant| h| stam nes

(Hl- hi st an"i@ L¥hpergisririshas hedslikery solyient: PR @rowmlaﬁl%e@nldahpne

e O PG bl cBi Rl e e Ch RS R BA BRI Fl Ao 20

di phenyl pyra tripel énnam ne, azine, promnethazine,
trimeprtazi Ativesy ailvdit. nBCMSVxPzEsQJﬁﬁ@&&éH &ean Apflaral 0MsriePDEMASRN ne,

pyrilam ne, astem zole, terfenadine, |oratadine, cetirizine, fexofenadine,
desear boet hoxyl orat adine, and the like; (e) non steroidal anti-asthmatics
such as i2-agonists (e.g., terbutal ﬂg ggt aproterenol, fenoterol,

| soet harine, albuterol, bitolterol }‘?I fbuterol), 30 theophylline,

cronol yn sodi um atropine, ipratropium brom de, |eukotriene antagonists
(e.g., zafirlukast, THBegnyieRkstraeahe praatationbdl2URelyi-4qB0ht 4-and
SKB- 106, 203), | eukotriene bi osynt hesi S i nhi bi tolr{s (zil eﬂ?gﬁ tl:ﬁéi,ebl\ﬂi;glOOS)

(f) ndA- stiEfiapremetind-bemrsicd phaviswtmdt-phesoy} 200® 0idI1R 0

antii nflamratry ag ts (NSAI Ds) such as prQpignic acjd erlvatives (e.qg.,
ahni nopr of en, .i [® bucl oxi ¢ 'a_,pI d, fe nbuf en, fenoprofen,
f I upr of en, rof prof en, 1 ndoproia ket fe,n\ruﬁr r of en,
napr oxen, r02| n, pirp en, pranoprof N, suprofen, lqap of}%fc acid
and ti oxaprof en), acet ic acid o

1.1
[4-(4-Hydroxy-3-methyl-phenylsulfanyl)-2-methyl-phenoxy]-acetic
acid tert-butyl ester (1.1). An oven-dried 100 mL round-bottomed flask was charged
20  with bis-(4-hydroxy-3-methylphenyl)-sulfide (8.6 g, 34.9 mmol), ﬁnely powdered
Cs;COs (11.9 g, 36.7 mmol), and anhydrous DMF (35 mL). Next, ferz-butyl
bromoacetate (5.2 mL, 34.9 mmol, Aldrich) was added dropwise, and the reaction was
~ stirred vigorously overnight at room temperature. The reaction was poured into 500
mL of water and extracted with 3 x 50 mL of methylene chioride. The combined
25  organics were washed with 2 x 150 mL of water, dried over Na,SO;, and concentrated
to a slightly yellow oil. The mixture was then purified by flash chromatography (SiO;
gel 60, eluted with 10% hexanes in DCM--5% hexanes in DCM--100% DCM). The
fractions containing only desired product 1.1 were combined and concenirated to a
white solid (3.5 g). The mixed fractions were combined, concentrated, and resubjected
30 - to the same chromatography conditions to yield an additional 2.0 g of pure L1. 'H
- NMR (400 MHz) (CDCI3) 8_7.13’ (2H, m); 7.06 (2H; m); 6.70 (1H, d, /8.3 Hz); 6.59
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5 derivatives (e.g., indonethacin, acenetacin, alclofenac, clidanac,

di cl of enac, fenclofenac, fenclozic acid, fentiazac, furofenac, ibuiarsacpos
i soxepac, OXPio¥a¥395sulindac, tiopinac, tolnetin, zidoneta®Ch/UgAH29232
zomepirac), fenamc acid derivatives (e.g., flufenam c acid, neclofenamc
acid, nmefenamic acid, niflumc acid and tolfenamc acid),

bi phenyl Ca(l?fé)?éy_“—i:é?‘ll gg;:jic%%ﬂ{%%% glgg—g?ﬁeg)igz_zo EﬁI—f, stqi.‘ﬁgbﬂ’ag)gl flufenisal),

oxi cans 10 sudoxi cam and t enoxi cam,
salicylates (e.g., acetyl salicylic acid and sulfasa he
pyrazol ones (e.g., apazoneg, bezpiperylon, fepragpne bu\t%,
oxyphenbut azone and phEny 'ﬁ one); (g) cycl ooxyyen&e-2 (COX"2)

i nhibitors such_a -@ [ égbrex(rii and roPecoxib (Viox(yy): (h)
inhibitors %;bp osPhodi est erase”type IV (PDE-1V); (i) other i sts of
the PPARy, especfally 15 PPARa and PPARy; {j) chol esterol Fk@W®¥ ng agents

such as HMG CoA reductase inhibitors (lovastatin, sinvastatin,
pravastatin, fluvastatihl atorvastatin and other statins), Bile acid

sequestrants (e.g., St yr.am ' healll zni c acid

(n?aci n), fi bﬁi cgaciéb@]@ﬁl\yiféﬂ?’\?éegﬁyggﬁ'@g%toﬁ%&&e?'??g%@, f enof i brate and
benzaf isbr g aylsuFaRPNHE bn ki atdticraegd YLR T Am ovedikiried 100 ndi mnadibotiamedt s such
as insulin, sulfonylureas (e.g., 20 glyburide, rf%l i_nati 8%) gbl ani des,
.9, met fﬁasms@mrg@d)wgg@ppqwlal@%é?&ﬂdla@@ol pelppewiered Ge se).

t hi azol i di one. ¢Q nds, AE; [ﬂﬂ%ﬁ itazone
(Rezul i n( r@& & b@irﬁ%haen? aﬂﬁ%cg??st]gg/gjn@ %'{Z‘g{lﬁf&@an }gjryg’gelhi}%lg%%iea;g (D
prepar ati quss ffy, 1NtembE Padridhkivas f¢ddedpaddeherreablidn was stineévigoranshp- 1 (3); (m
etanercept, (n) antibody therapies such as orthocl che (%T ) da)tcl i zumab
(Zet napax(mypgmatrqmiemﬁra%e-(ﬁiﬁrmﬁé’&%ﬂmﬁfﬁﬁlp?q{? nig H&(‘ﬁé’ﬁ ade(r)),
o] tipl } j C b i -1(3

(Bt adgr o e 2 e e B e ek ).

| mur an(r ywashed with 2ans0 mhad vates, drizdpoenNeS0s) androgtantrated e gl e. g. |

eptin-or S0PV R0 ke nERa SR Tigtcrish o e R Ty GRS 20er st
ant agoni stgj é,g@ ﬁﬁipjraffaagmmM9 Was owly afledNTROSRbIAVhEstimiddopnd

prodrugs -t rapettic agents such as DNA- al kyl ating
agent s ( e.lgafteroyhitio fieomiitiindongmonetits wezgmetwyed irmdcuetoapal £ esde@ink

SRR A T L RS U R TR T
ggé f‘? f 2;( Z fvhth 0% EAD ML MHeLarid) S Eddth® ksultiag Gvhite\sblid fwias tecrigtallitied Hoas t i ne,
rr,tethylene chloride/hexanes to give fine white crystals (213 mg). MS ESIm/e: 461.1
(M - H). 'H NMR (400 MHz) (CDCls) 5 7.65 (2H, d, /=8.4 Hz); 7.54 (2H, d, /<8.4
Ez); 7.20 (1H, 8); 7.17-7.14 (2H, d, m); 7.10 (1H, dd, J=13.0, 2.4 Hz); 6.77 (1H, 4,

20 J=8.4Hz); 6.65 (1H, d, /=8.4 Hz); 5.12 (2H, 5); 4.66 (2H, s); 2.25 (3H, 5); 2.24 (3H, 5).

Example 4

This example illustrates the preparation of 4-[[3-methyl-4-(4-
25  trifluoromethyl-benzyloxy)phenyljsulfanyl}-2-propylphenoxy-acetic acid (4).
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docet axel , col chicine, nocodazole and vinorel bine), DNA intercal ators
(e.qg., doxor ubi ci n, daunomycin and cisplatin), DNA synthesis inhibitoe/a006
such as hy¥P8342%d3%a, DNA cross-1inking agents, e.g., m toRFEUSI923S)

hor nrone therapy (e.g., 5 tanoxifen, and flutamde), (t) a nitric oxide
synt hase (NOS) inhibitor (e.g., an iNOS or an nNOS inhibitor), and (u) an

inhibitor of the release, or action, of tunmor neegfosis factor a (TNF a).
The wei ght ratig_of .the conpeund.of the presenntion to the second
O

active ingredigntyiay be Bariefl and will depend ective dose of
each ingredie eneral ly, an gf ive dose of eath be used. Thus,
for exanple, whén 16Ha conpound of the present invention p‘oi ned with

the carbon atons to which they are attached with an NSAID t he #wei ght ratio
of the conmpound of the present invention to the NSAID.will generally range

fromabout 1000:1to about 1:1000, preferably about 11 to about 1:200.
Conbi nations of a coupRHRA1 -t&ﬂﬂ%o%ﬁmsltbehﬂmﬂ?ba&eﬁé\@mmr actlve _
ingredients will generall'y also be within th or enent i oned ran but in

each 15 cadethylphersf {k%ci3 5,d 1889umol) versdisselved ineDMEJH@ mldmndsfhizgd @ e used.

The foll ow e s are [ ion and are not
i nt endgd tgr]ggorfﬁ? n@ﬁg %W?)sp?éﬁgﬁﬁi‘ﬁé %‘\/@ﬁ% 259%8%%LE8 Reagents and
sol vent's ltﬁﬂﬂor@ﬁleﬂl\j\vﬂﬁﬁiyllbﬁmﬁhé egsnmg,f%mmamdmaﬂeacmwmammam as
Al drich Chem cal . (M1 waukee, Wsconsin, USA H NVR _ spectra were

) .
recor ded Gmmtmmwemahobvwwmﬂd%@@?m% andythg prgdug 25 300 MHz
VB NWVR speg 4 N r oker
ARX 400 Mglfﬁﬁ%lge‘&%ég(?‘ky lggng%e(g) Ar 3-@ Wﬂgﬁ&%a@g%@g?&erﬁomt er.
Si gni fi calei4aR6e,adnd coadutrated 6 vatub tegive derudenesidier The cprdetrenidue was
multiplicity (s, .singlet; d, doubl et e tet, mul tiplet;
br s, 1%@@5@%%&5 R CQIHEIQICSW %@E@’n@@gﬁ“ ﬁoa@ﬂa@?{ eBlectron
| oni zatio d 5989A
s speolisht ot NN ERENIE NGRS 188 it 28235 b’o*rt?&* SHH2 ratio of
mass over DR7. OBQQHQY@?@ wa(thﬁJEEJZ&Iz)Vesablmdhﬁe&le), .6l (in
parentheses In tables, a single me value is reported for the MrH (or as

41 14/ 03/ 2603Hyg) 03/ 024395 PCTI US02/ 29232 noted MH) ion containing the
nost comon atomn ¢ |s%sot ope patterns . . :

15 4.2
2-Propylphenoxy—acetic acid ethyl ester (4.2). 2-Propylphenol (15.0
g, 110 mmol) was dissolved in DMF (70 mL}), and stirred at 0 °C. To the solution was
added K2CO; (3043 g, 220.2 mmol) aﬁd ethyl 2-bromoacetate (13.43 mL, 121.1
) mmol), and the reaction was stirred at room temperature for 3.5 h. The reaction was -
| 20  diluted with water, and the product was extracted with EtOAc twice. The organic layer
was washed with Weter, brine, dried over N2;SOQy, and concentrated ir vacuo to give
residue. The residue was purified using silica gel column chromatography
(hexane/BtOAc= 30/1) to give 4.2 (25.4 g), 'H NMR (400 MHz) (CDCls) § 7.18-7.08
(2H, m); 6.91 (1H, t, /=7.4 Hz); 6.71 (1H, d, /=8.1 Hz); 4.62 (2H, s); 4.25 (2H, q,
25 J=1.1Hz); 2.68-2.57 (2H, m); 1.70-1.60 (2H, m); 1.29 (3H, t, /=7.1 Hz); 0.95 3H, t,
K J=1.4 Hz). | '



correspond to the expected fornmula in all cases. Electrospray ionization
(ESI) mass spectronetry anal ysis was conducted on a Hewl ett-Packand,/d4Q®o06
MSD el ect r owpray2439mass spectroneter using the HP i 100 HPLE@CTAISIHZAIM e
delivery. Normally the analyte 5 was dissolved in nethanol at 0.1ng/nL and
1 mcroliter (pL) was infused with the delivery solvent into the mass
spectronmeter which scanned from 100 to 1500 daltons. Al sconpounds could
be analyzed in the posi node, using 1:1 acetonltrl‘éeﬂvater with 1%
acetic acid as the delivery § ent. The conpoun P bel ow coul d

also be anal yzeaNin t\ﬁre«og 7e ESmonde, u ir:gwa@ in
acetonitril e/ wat er as livery sol vent .\tai/&g@oco ucted on an Agil ent

1100 series LC/MSD. Ex&@nple 1 This exanple illuatrates the preparation of
{2-nmet hyl - 4-[ 3-net hyl -4-(4- 15

trifluoromethyl -benzyl oxy)gphenyl sul fanyl]-phenoxy}gqacetic acid (1). S 1.1
[ 4- (4- Hydr oxy- 3- net hyl phenyl sul fanyl ) - 2- net hyl - phenoxy] -acetic acid
tert-butyl ester (1. 1) An oven- drled 100 m_ round bottoned fl ask was

charged 20 with his- sul fi 34.9 mol ),
fi ne?y powdered Cs2 B'Xé'la"%’ F?" %ﬁﬁl Caf %Egtegt%ggs 35 ) . )
Next, tent (ﬂg}réfilfoﬁfc Sts%i (550.3 mibol) ks 206TE@to 0 A dndeelygonas added

dropvvl se e reaction was = stirred vigorously overnight at. room

t enper at ur etmdBkere.cEht cantedwiionpailfosis dcoitt waswided dropafisatacemperid 4kt ract ed
with 3 x5 t hyliene chlori.de InG washed
win > x 10 op T e RS S 16 ya s 0T 656

sl i ght Iy y&lih Qwd et toomHes: Bialﬁrélfd? 4Wﬁsfﬂehe&ubﬂmfcw@dwbypddrasﬂntmbemmmmgr aphy
(Si2 gel 60, eluted with 10% hexanes i n, DCM -5% hexanes in 100% DCM) .

The fract ewhstiredrslowlpiah °Shon200aisy (ihe ppacinitséad orystalswiees oYaes and

whi: t | 1 nbi ned,
concentd at ded Gafend i ofRaH5C 1S e 4108 S e o, 8BS [ 070 MO0
yield an aﬂ@m )(Cmcgjswoemg@ﬂ ﬂiﬁ’;6BMIH((ﬂ098WEE'z)) 4. TDRIBF);87. 13
(2H, m; 7.06 (2H m: \/\003/024%95 (I H,

d, J=8.4 HAPS (PHSDJE2H, HIQ)?J 22@ (@I:;m) sl>77-1> 69(62k13qq) 133;0 (BH, bg=7 4z
14/ 03/ 2008 o (3, 1, J=7.3 Hz).

15 4.3 4.4
4—Mercapto-z-propylphénoxy—acetic' acid ethyl ester (4.4).
Compound 4.3 (43.27 g, 134.9 mmol) was dissolved in ethanol (168.6 mL). To the
solution was added tin (80.1 g, 674.5mmol) and the reaction was stirred at room
~ temperature for 15 min., then cooled to 0 °C. To the reaction was added 4N
20 HCldioxane solution (168.6 mL, 674.5 mmol) dropwise at 0 °C. Then the reaction
was refluxed for 3.5 h. Afier cooling to room temperature, the reaction mixture was
concentrated in vacuo and filtered to remove insoluble materials and the filtrate was
_concentrated ir vacuo to give the residue. The resulting residue was purified using
~ silica gel column chromatography (hexane/EtOAc=10/1) to give 4.4 (27.2 2. H
25 NMR (400 MHz) (CDCl;) 8 7.13 (1H, d, /2.3 Hz); 7.09 (1H, dd, /=2.4, 8.4 Hz); 6.60
(1H, d,/=8.4 Hz); 4.59 (2H, s); 4.25 (2H, q, /=7.1 Hz); 3.32(1H, s); 2.63-2.55 (2H, m);

45



PCTI US02/ 29232 F3C 1.1 1 :

{2-Met hyl -4-[3-nmet hyl -4-(4-trifluoronethyl-benzyl oxy) 5 14/03/2006
phenyl sul f 3§ p3024¥énoxy} -acetic acid (1). An oven-dried 108CHUS02/29232
round-bottoned flask was charged with conpound 1.1 (400 ng, 1.1 nmol),
finely powdered Cs2CC3 (405 ng, 1.2 mml), and anhydrous DVF (2 nl).

4-(Trifl uoggﬁgﬁ)&f{b zlyﬁg Q%p\qplfiq i ﬁ§9§9 H]t }_;m_irﬁz% Al drich) was added,

and the re ’tl rr gor ou vern| ght at roomtenperature. The
reaction m xture was poure 060n1_of vvate cted with 3 x
20 mL of methyl H.d@ﬁ“ onbi ned or ganicslwgdre shedwith 2 x 50
mL of wat er. @l\nye cd_(,*entrat d%o”a slighfly el | ow oi l
(422 ny). Th| S cr‘hde mat eri al vvas o | ved i r® et hyl ene chl or| e (.5

nL), and trifldoroacetic acid (1.2 rnL was slowy added. The reaction was
stirred for 4 h, after which the volatile conponents were renoved in vacuo
to reveal a crudespink 15 oil 4.1The crude pink oil waggpurified using flash
chromat ography (SiQ2 gel 60, eluted with 60% Et OAc/ hexanes), and the

resul tisng white sol |4i[[ﬂmeﬂ1gb45($tnﬂhommbthylbnnzylu}ﬁplhwﬁSIdfﬂDUl]r%re/ hexanes

(400 W) RiopHpameyieeasid byt ook g1 3 ol £y &9 Bmibwg) | T
(2%HJ_ _S% 47<1_€zs)31v%%31§'1 (1211§-3 BChexﬁ‘ﬁuorJ 2%)90[%3.%!: (3d(inL)JﬁaiﬂeQ§r 812 étaniédg%hzeﬁ@ ‘1871)7 (%H25d

(3H, s); Zhesbl(ﬁﬂmﬂszaw)dde@amm@dd 548 %ﬂ&aﬁ@lmmpblaaétrat es the preparation
of 4-[[3

trifluor o%&s%h‘l‘?}'@ &%??’6339?311?8%?{1? g&rlﬁﬁ%]sgﬂmﬁl?% %e%hé%ymaé%tg%nmég acid (4).

43 WO 1@3 mﬁéraﬁnébet&eéﬂm aﬁdiﬂ“&fhﬁeﬂﬁhﬁﬂgt‘dmﬁlmﬁnz&boxy) benzene
(4.1). 2 NEthyI phenol (12.53 g, 115.9 nmmol) was_dissol ved In@%/F 60 m_)

and stirr e&cavn mlxwmvasr@rxcméla&duwa@w Qg ergeiduK oIS WS pup

mol ) ~and 1 fhyor Oﬁ%tmryég?%ﬁg'&eﬁﬁ%&@c L%/ﬁ%o Give 2% @W)) ,‘lHand t he

reacti on
NMR (400 MHz) (CDCLs) 8 7.64 (2H, d, J=8.2 Hz); 7.54 (2H, d, J=8.1 Hz); 7.20-7.06
| (4H, m); 6.76 (1H, d, J/=8.4 Hz); 6.62 (1H, d, /=8.4 Hz); 5.11 (2H, 5); 4.60 (2H, s);
15 425 (2H, q, J=7.1 Hz); 2.63-2.56 (2H, m); 2.24 (3H, 5); 1.67-1.55 (2H, m); 1.28 3K, 1,

J=1.1 Hz); 0.92 (34, t, J=7.4 Hz).
eI
\/0 V\/@/ \©\//\©\ HOTO o/@\CF

3
4.5 | 4
4-[[3-Methyl-4-(4-trifluoromethyl-benzyloxy)phenylisulfanyl]-2-

20 propylphehoxy—acetic acid (4). Compound 4.5 (32.7 g, 63.0mmol) was dissolved in
THF (250 mi.). To the solution was added 4N LiOH (31.5 mL, 126 mmol) and the
reaction was stirred at room temperature for 1h, after which time water (31.5mL) was
added, and the reaction mixture was stirred for 30 min. 2N HCI (70 mL) was then
added to the reaction and the THF was removed in vacuo. The residue was diluted with

25 hexane (250 mL) with stirring, and the deposited crystals were collected by filtration
and recrystallized from BtOAc — hexane to provide 4 (24.12 g). MS APSIm/e: 489
(M-H). 'H NMR (400 MHz) (DMSOQ-dg) 8 12.90 (1H, brs); 7.76 (2H, 4, J=8.2 Hz);

_ 7;67 (24, d, /=8.2 Hz); 7.20-7.05 (4H, m);‘6.99 (1H, d, /8.6 Hz); 6.81 (1H, 4, /~8.4
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roomtenperature for 2 h. Water was added to the reaction, and the product
was extracted with EtOAc twice. The organic | ayer was washed w t hixat®m006
and brine, V@ PE®43%ver Na2SO4, and concentrated in vacuo tBCHUS®282¥r ude
resi due. The crude residue was 10 purified using silica gel colum

chr omat ogr aphy (hexane/ Et OAc 3011) to give 4.1 -(25.1 g). 1H NWR (400
VHz) (CDClCi)[z sﬁsm(gmﬁsigzms 3. 256HE X7 5271{5@) Qaﬁ(sﬂ s)y £60-2.47HRM, m).. 18- 7. 08
(2H, m; é@l’—l ; 6.84 J--8.1 Hz); 5.14 (2H, s);
2.30 (3H, 5985 3, 51488k opy| phenoxy acetic acid ethyl ester (4.2).

2- Propyl phenol (15.0 g, 110 nmmol) was dissolved in DM (70 nL), and stirred
at 0 C To the solution was added K2CO3 (30.43 g, 220.2 mmol) and et hyl
2-bronpacetate (13.43 nL, 121.1 mdkjampked the reaction was stirred at
roomtegperature for 3.5 h. The reaction was 20 diluted with water, and the
product “was extracted with EtQAc twi ce. The organic |layer was washed with

Water, brine, dried dhhésyexqapboliustaing thepreparetion oA mciadd-do gi ve

resi due. ! S orrat ogr aphy
(hexane £ CHRSSTEAED: P@*ﬁgﬂ&&b&%@‘f{s@%? RO e Do o) 6
7.18-7.08 (2H, m); 6.91 (1L t, J=7 Hz)671(1HoIJ81Hz)462
(2H, s); 425(2H _ d=7.1 Hz); 268257(2H [70-1.60 (2H, m;
1.29 (31L t @ @ U t, A=7.4 Hz). ﬁ%’ 6] PCT/ US02/ 29232
44 14/ 03/ 200 }KB% 024395 %PCf/ 502129232 Mm’\ ’\O

4- Chl or osul fon 2- propyl phenoay- &€eti c acid ethyl ester (4.3)5 3

Chl orosul fonic acid (36.59_nL, 550.5 mml) was cooled to 0 C under "argon
at nrosphere. The cool ed chl%losul fonic acid was added? dropwi se to conpound
4.2 (24.5 g, 110.1 I Jnvas stirred
at 0 C2 or 30 mn. ]Q ?Eﬁ%‘g?‘g}?g‘? yor 4’%’Tﬂﬁﬁgﬁreac?pozrl:am xture
was poured nieﬂl;dphmxwaicetlc aad dttqrﬂ 'este:e(S).s Comippumd 5.0 (25 fogy 0.20mmal), The

precipi tat ed S X%‘E g lsi?mifve rmeanﬁgrl als gs?c%gccf‘ Por compound 4.5 (see Example 4, above),

was dissolved in dichloromethane (2.0 mL). To the solution was added 70 — 75 % m-
chloroperbenzoic acid (100 mg, 41 — 44 mmol) at 0 °C and the reaction mixture was

15  stirred overnight at room temperature, Saturated NaHCOj; solution (5.0 mL) and
NaS,0; (100 mg) were added to the mixture, which was stirred at room temperature for
1 h. The product was extracted with dichloromethane (5.0 mL), and the organic
extracts were successively washed with 1N NaOH solution (5.0 mL) andbrine (5.0
mL), dried over Na;SQy, and concentrated iz vacuo to give a residue which was

20  purified using silica gel column chromatography (eluted with 0 — 30 % AcOEt/hexane)
to give 5.2 (86 mg). "H NMR (400 MHz) (CDCl) & 8.12 (1H, m, J=8.8 Hz), 7,70-7.60
(3H, m), 7.60 (1H, s), 7.52 (2H, d, /=8.0 Hz), 6.89 (1H, dd, /=2.5, 8.8 Hz), 6.79 (1H, d,
J=2.2 Hz), 6.71 (1H, d, /=8.6 Hz), 5.15 (2H, s), 4.68 (2H, s), 4.25 (2H, q, /~7.1 Hz),
2.42 (3H, s), 2.28 (3H, s), 1.28 (3H, t, /=7.1 Hz).

0 0
o T— yo!

25 3 ' i
: 5.2 3 5

4-{[2-methyl-4-(4-trifluoromethyl-benzyloxy)phenyl]sulfonyl]-2-
methylpbenoxy-acetic acid (5). Compound 5.2 (82 mg) was saponified in a similar
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10 dried in vacuo using oven at 40 Cto give 4.3 (30.8 g) as pal e-yellow
crystals. 1H NMWR g;oo MHz) (CDC13) 8 7.90-7.79 (2H, m); 6.81 (1H, 14/03)280¢
Hz); 4.75 (PR3435 4. 28 (2H, q, J=7.1 Hz); 2.79-2.67 (2HCTNS02/29287- 1. 60
(211, m;1.30 (3H, t, J=7.1 Hz); 0.97 (3H, t,.1-:-7.3 Hz). SH 15 4.3 4.4
4- Mer capt 0- 2 propyl phenoxy-acetic acid ethyl ester (4.4). Conpound 4.3

(43.27 9, 134 i I ,ﬁ}lﬁgﬁp I vais) t sol ution
was added t1 ne?gggé%%bé@ﬁg%wggﬁégrﬁ e reéa)’catb ié%eﬁ%mglsv@gt(iﬁ?irﬂe% gtfs room

t enper at ur &P$hin/cl BO3{(M-H). t'HEMFBo@he ¥Miz) (DMSO-THe) 3 h200 &L brdrs.0mEkadded 4N
20 HA /di oxane solution (168.6 ni, 674.5 1) . dr opwi hen t he
reaction $efS3SdiBu%éf (3B, g’._‘%zlgz);ﬂf-WGF-Sggﬁi@j 7t]c90&®;ﬁﬁi’?%?r%e§§t[i%)é, t he
reaction m I . ; a f9 to renove

i nsol ubl en%r'rgét Z?O?ea(?g’slngg't h@@%ﬁﬁ%gt(% i/\%?sﬁsgcg%g%%’tzr%it g}l}ﬁlq)n vacuo to give the
residues The resulting residue was purified using silica gel colum
chromat ogr aphy (hexane/ Et OAc 10/1) t&) lgi i,/;:q]o4'4 (27.2 g). 1H 25 NWR (400
MHz) (CDC13) 8 7.13 (1H, d, .F=2.3 ¥§0P¥ 09 (1H dd,.'|'---2.4, 8.4 Hz);
6.60 (1H, d, J=8.4 Hz); 4.59 (2H, s); 4.25 (2H, q, .F-- 7.1 Hz); 3.32(1H,
s), 2.63-2.55 (2H, m; 45 WO 03/024395 1.68-1.57 §211, m; 1.28 (3H, t,
J=7.1 Hz); 0.95 (3HThisexpuipletillustyates3he prepaaticoobd-I[RE@-US02/ 29232 4.4 4.1

or opy! phertiytatPlzes ) By iRk Tt e AR G0 |16 o

mol ) was dissolved in 1.1, 15, 3, 3- hexaf | uoro- 2. pr ROl {30 nlL) under

argon at nosphere. To th | uti on was added conp 4, .23 g, 19.66

nmol ) and [bis(,t,OL,gH,Iﬁ t oxyji+odol benz® , ) slowy,
10 t

whi | e mai nt ai ni ng e reaction tenperatur®& between 10 C and 17 C. After

stirripg for 15 nif the reaction mixture wlds concentrated i*h vacuo to

gi ve a residue which V\f[g3puri fied using silica gel COlTIfm’] chr omat ogr aphy

(hexane/ Et QAc = 20/1) give 4.5 (6.11 g). 1H )
4-[(4-Formylphenyl)sulfanyl}-2-methylphenoxy-acetic acid ethyl

‘ester (7.1). Compound 10.3 (17.6 g, 77.8 mmol) and 4-fluorobenzaldehyde (10.6 g,

85.4 mmol) were coupled in a similar manner as described for compound 10.4 (see
15 Example 10, below). The crude material was purified by flash chromatography (SiO;

gel 60 N, eluted with AcOEt/hexane = 1/4). The fractions containing only desired

product were combined and concentrated to a slightly yellow oil (19.4 g). "HNMR

(400 MHz) (CDC13) 5 9.89 (1H, s); 7.69 (2H, d, J=8.3 Hz); 7.40-7.30 (2H, m); 7.15

(24, 4, /=8.3 Hz); 6.74 (1H, d, J=8.2 Hz); 4.69 (2H, s); 4.28 (2H, g, /~7.1 Hz); 2.31
20 (34, s); 1.30(3H, t, /~7.1 Hz).

_\/O\H/\Ojcr S\@(H — \/O\B/\Oj(j/ S\Q\JOH
0 0 0

7.1 7.2
4-](4-Hydoxymethylphenyl)sulfanylj-2-methylphenoxy-acetic acid
ethyl ester (7.2). Compound 7.1 (32.9 g, 99.6 mmol) was reduced in a similar manner
25 as described for compound 10.5 (see Example 10, below). The crude material was
purified by flash chromatography (Si0; gel 60 N, eluted with AcOEt/hexane = 1/2).
The fractions containing only desired product were combined and concentrated to a
slightly yellow oil (30.0 g). 'H NMR (400 MHz) (CDCls) 8 7.30-7.20 (4H, m); 7.18
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54 (211, d, J--8.1 Hz);

NVR (400 MHz) (CDCI3) 8 7.64 (2H, d, J=8.2 Hz); 4
(111, d, J=8.4 Hz)g3/5084
7.

. 7.
7.20-7.06 (411, m: 6.76 (111, d, J=8.4 Hz): 6.62
(2H, s); 4.@00@&:14335 s): 15 4.25 (211, g, J=7.1 Hz);
2.24 (3H, s); 1.67-1.55 (211, m); 1.28 (311 t, J=

2. 63- 2 PEE/USQY3NY) ;
1 Hz); 0.92 (311, t,

J=7.4Hz)h|- 4Y4191r|0|nHO)r--I J- 0 - Cl:33454

4-[[3-Me - h l

or opy| phéné@ daéea#%fz&c#@f U o s EBaRY @?éﬁ%’%e@iﬁ%ﬁ S TTob:

di ssol ved t W { 269, 139 (3T @); qhﬁégﬂl | 4 1=50 Huxs]  2HGEH t,4N7 i FhHL (31 5 nm, 126
mol ) and t reactlon was stirre roomtenperature _for Ih, after which

ti me water (31 5n) el and t he reaction §\@H§‘tirredfor 30
mn. 2N HCL(70 iy \Awﬁ @ao off o—t-he reae rﬁEBVth Cbas renoved
in vacuo. The rési due®was diluted with 25 hexa (0250 m) wth stirring,
and the deposited €rystals were collected by flqtratlon and recrystallized
fromEt QAc - hexane to provi 4 (24.12 g). M5 APSI nme:7489 (MH. 111
NVR (400 MHz) (DI\/ISOdG) 812. (111, brs); 7.76 (211, d, J=8.2 Hz); 7.67
(211, ds J 8.2 Hz); OEHio®SméthylphehyDmlfiayl)- mﬂlﬁthylphlﬂ&oﬁy-bkz@m i1 (111,

d, J=8.4 46 V\003/024 55 14/03 2006 CT/ U Ot% E9232 Hz 23 (2H, s);
4.68 (2H ethyl esteyd73)4 An(oyep-dipd 1 3. repnd- f%ﬂﬁ i bid fh*lfﬂct n; 0.85

23'[*[ A, thm%'d?x§7 FERHPL, 902 b aBX BBl or {20810} #E hhRiREeRABati on of
tri f1 uor ongddiddyto-Ofen Tyt omyl/hdiridey(7 98 whlf, A0 injrach) wess agdedhisepyxige 2delG, endici d
(5). 0" thg)reactlon was stirred at room temperature for 1 h. The reaction mixture was
10  concentrated in vacuo to give 7.3 as a slightly yellow oil (33.5 g), which was used in

the next step without further purification. 'H NMR (400 MHz) (CDCls) 6 7.30-7.20

(4H, m); 7.12 (2H, d, J=8.3 Hz); 6.68 (1H, d, /=8.4 Hz); 4.65 (2H, 5) ; 4.53 (2H, s);

427 (2H, q, J=7.1 Hz); 2.27 (3H, 5); 1.30 (3H, t, /=7.1 Hz).
\/OY\;@/ \CL/C — \’OY\(D/ \Q\’ O
0

15 7.3 7.4
4-{[4-[(4-Trifluoromethylphenoxy)methyl]phenyljsulfanyl]-2-
methylphenoxy-acetic acid ethyl ester (7.4). An oven-dried 500 mL round-bottomed
flask was charged with crude 7.3 (prepared from 7.2 (30.0 g, 90.2 mmol)) and DMF
(200 mL) and cooled to 0 °C.. Next, 4-hydroxybenzotrifluoride (17.5 g, 108 mmol) and
20  K,CO; (24.9 g, 180 mmol) were added at 0 °C, and the reaction heated to 70— 80 °C
" and stirred for 2 h. The reaction mixture was poured into ice-water (400 mL), and the
product was extracted with toluene (400 mL). The organic layer was successively
washed with water (2 x 300 mL) and brine (400 mL), dried over MgSO;, and |
concentrated to give a slightly yellow oil which was purified by flash chromatography
25  (SiO; gel 60 N, eluted with AcOEt/hexane = 1/6), The fractions containing only .
- desired product were combined and concentrated to a slightly yellow oil (40.9 g). "
NMR (400 MHz) (CDCls) & 7.53 (2H, d, J/=8.6 Hz); 7.30-7.20 (4H, m); 7.17 (2H, d,
J=8.4 Hz); 7.00 (2H, d, /=8.7 Hz); 6.68 (1H, d, /=8.4 Hz); 5.04 (2H, s); 4.66 (2H, s);

sy
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F3 0 Fa 5.1 5.2 10

4-[[2-met hyl -4-(4-trifluoronethyl -benzyl oxy) phenyl ] sul fonyl]-2 14/03/2006
met hyl pheno¥-@#3E acid ethyl ester (5). Conpound 5.1 (90pamusid2ifiz
nunol ), prepared in a simlar manner as described for conmpound 4.5 (see
Exanpl e 4, above), was dissolved in dichloronmethane (2.0 nmL). To the

ol o0 sy %WA e N E‘r’in?'gﬁtlogt Poom T

t enper at ur e. Satur solution (5.0 nl) a3 (100 ng) were
added to the mxture tirred at g\am\ ef 1 h. The
product was e\x/r ctee vmth di i' t hane F an anlc

e

extracts were sutcessively wash h IN NaoHd sol utlon (5 0 CBEndbri ne
(5.0 nL), dried over Na2SO»4, and concentrat ed in vacuo to give a residue
whi ch was 20 purified u5| 7g sili ca gel coI urm chromat ogr aphy (eluted with O
- 30 % AcCEt/ hexane) i ve 5. ECDC13) S 8.12
(1H, m J8.8 Hz), 7,4d 47[( 1lﬂwomﬁhylnhe@exx)mthsljphwﬁ2'11(32'941 ~=8.0

() 85 b acR, Bl ) 1 88y s 1l ikt i1 1 4,
s) 2. 28" (adtpaind 714 @8.9gHs. &mmibQJTEFlfﬂ:oo mb) mm&(mow Next, 2N
et ] phenbip PSR, 11EAamoR es e GRmmes, Shq A7 e A SUBHIAEPRR | n o
simlar O fhyderabure for .- The soluﬁ/éln witheuRaliAdd a0 R 81 36 GI)nd it 0 0 47
organic solvent was evaporated to give an agueous solution and an insoluble oil. The
10 residue was diluted with AcOEt (300 m1L) and IN HCI (300 mL), and partitioned. ‘The
organic phase was successively washed with water (400 mL) and brine (400 mL), dried
over MgSQOy, and concentrated {o give white crystals. Recrystallization from 520 mi.
‘of AcOEt/hexane (3/10) gave compound 7 (33.4 g) as white crystals. MS APSIm/e:
447 (M-H). "H NMR (400 MHz) (DMSO-dg) & 13.0 (1H, brs); 7.64 (2H, d, J=8.8 Hz);
15 7.38 (2H, 4, /=8.3 Hz); 7.30-7.20 (2H, m); 7.16 (4H, d, /=8.3 Hz); 6.89 (1H, d, J/=8.5
Hz); 5.14 (2H, s); 4.74 (2H, s); 2.19 (34, s).

Example 8

3
HO\O/\O:G/ \CLOI\CL
F

20 3
8
Compound 8 was prepared from compound 10.3 and 4-

trifluoromethylbenzyloxybenzene according to the method of Example 4. MS APSI

. m/e: 447 (M-H). 'H NMR (300 MHz) (DMSO0-ds) 6 13.11 (1H, brs); 7.76 (2H, d,

25 J=8.2Hz); 7.66 (24, d, /~8.2 Hz); 7.25 (2H, 4, /8.8 Hz); 7.17 (1H, d, /2.0 Hz); 7.11
(1H, dd, /=2.0, 8.4 Hz); 7.01 (2H, d, /=8.8 Hz); 6.81 (1H, d, /~=8.4 Hz); 5.21 (2H, 5);
4.69 (2H, 5); 2.15 (3H, 5).
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WO 03/ 024395 14/ 03/ 2006 PCTI US02/ 29232 manner as described for conpound 4
(see Exanple 4, above) to give 5 (68 ng). M5 APSI in/e: 493 (M H) 1416t NWVRs
(400 MHz) (wWvBE»E9s 5 13.00 (1H, brs); 8.02 (2H, d, J=8. 8prarjusey292se ( 2H,
d, J=8.2 Hz); 7.67-7.59 (4H, m; 7.10 (1H, dd, J=2.6, 8.8 Hz); 7.02-7.00
(2H, m; 5.29 (2H, s); 4.81 (2H, s); 2.36 (3H, s); 2.22 (3H, s) 5 Exanple 7
This exanple illustrates the preparﬁtlon cg‘ 4-[[4-(4-

trifluoromnethyl phenoxy) net hyl ] pheny f%‘ﬁpkanyl ]-2- rret hyl phenoxy-acetic acid
(7). SH10.3 7.1 4-[(4-Fornyl phenyl)sulfanyl]-2-nmethyl phenoxy-acetic acid
ethyl ester (7.1). Conpound 10.3 (17.6 g, 77.8 mmol) and

4-fl uorobenzal dehyde (10.6 g, 88~ mmovl) were coupled in a simlar manner
as described for conmpound 10.4 (see 45 B¢anple 10, below). The crude
material was purified by fiagh @:H.u Si@ gel 60 N, eluted with
AcCEt | hexane = 1/4). The fracfi dhs contai nl -@ desired product were
conbi ned and concentrated to slightly yell ow oic¥3 (19.4 g). 1H NWVR (400
MHz) (CDC13) S 9.89 (1H, s); 7.69 (2H, d, J=8.3 Hz); 7.40-7.30 (2H, m;
7.15 (2H, d, J==8.3 Hz); 74(1H d,9J=8.2 Hz); 4.69 (2H, s); 4.28 (2H,

?1, [?471 doxymg,t ﬁ)l/l pﬁg‘ﬂé i)vgaﬁ)ﬂr %3%?%9%851&‘{‘55&25%%%’% g?z ﬂ‘%sn? 3 est er
(7.2). Co e conﬁg&’g g NPR: @0 @m@mﬁ@somwuamwﬂ)mma}mpner 25

as descri be und 10.5 (see Exanple 10, below). The crude materi al

was puri fi=8d By); 7I7APHchr B8y A5 . 6@$ﬁmmge7 1:601Hu , &30 B G- 38

Combi nod. Atk Ebrice FhITR 6 -§5§fﬁ§ﬁf%%%§?m S SRRSO SR oo

MHz) (CDCYgpy, §, 7.30-7.20 (41-L m); 7.18

W

10
Example 10
This example illustrates the preparation of 4-[[2-chloro-4-[(4-
trifluoromethylphenoxy)methyl]phenyl]sulfanyl]-2-methylphenoxy-acetic acid (10).
0 — eyl
HO 0
15

10.1
2-Methylphenoxy-acetic acid ethyl ester (10.1). An oven-dried
300mL round-bottomed flask was charged with 2-methylphenol (15.0 g, 139 mmol),
finely powdered K,CO; (38.3 g, 277 mmol), and anhydrous DMF (60 mL) and the
20 resulting solution was cooled to 0 °C. Next, ethyl bromoacetate (18.5 mL, 167 mmol)
was added dropwise at 0 °C, and the reaction was stirred vigorously at room
temperature for 1 h. ‘The reaction mixture was cooled using an ice-water bath, water
(180 mL) was added and the product was extracted twice with AcOEt (200 mL and 100
mL). The combined organics were sequentially washed with 2 x 100 mL of water and
25 100 mL of brine, dried over Na,SO., and concentrated to a slightly yellow oil which
was then purified by flash chromatography (SiO, gel 60 N, eluted with 5%
AcOEt/hexane — 10% AcOEt/hexane). The fractions containing only desired produpt
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48 WO 03/ 024395 14/03/2006 PCT/US02/29232 (2H, d, J=8.2 Hz); 6.67 (1H, d,
J =8A Hz); 4.64 (2H, s); 4.63 (2H, d, J--5.9 Hz); 4.26 (2H q, J=1alotBbios
2.26 E)SH, 03)103310%19; éHS t, J=5.9 Hz); 1.30 (3H, t, J=7.1 HprTrakoeZrznzH -- -
--,,,0-r"0~~ )

4-[ (4- Chl or onet hyl phenyl ) sul fanyl ] - 2- net hyl phenoxy-acetic acid ethyl ester
(7.3). An oven dried 1 L round-go.ttorr_ed fl ask s char iefﬂwlﬁjkbeg ound
7.2 (30.0 §eregpmbingdzny caneeniraied iaseyide campownd 11,2 4 ¢RLotiRss oY k- cool ed

to 0 T TR ENPIaES GBCHDs Tos- 73 GHTRY) 6 0 1AKled sropeaip a0 G and.

the reacti oMt enpe 1" h. The Teaction mixture

was 10 congeb Fy;er63 (RE 8) U t(RHgd, Ve6.9.Fz)as.3e (3H) 913y (5 it| tuSdilt). (33. 5 g),
whi ch was used in the next step without further purification. 1H NVR (400 -
MHz) (CDC13) 8 7.30-7.20 (4H_m; 7.12 (2H d, J=8.3 Hzf; Q']:SB (111, d,

J=8.4 Hz); 4.65 (2H, s) ; & (2H, s); 4.27 (2H, <. 2.27 (3H,
s); 1.30(311,_t,\J;1>\I(1(kg 0 15 7.3 7.4 4- [[ﬁm\o

[ (4-Trifluoronet hyl phefloxy) met hyl ] phenyl ] “sut (L t hyl phenoxy- aceti c
acid ethyl ester (7.4)9 An oven-dried 500 niL roynd-bottoned flask was
charged with crude 7.3 (prepared from7.2 (30.0°g, 90.2 nmmol)) and DW
(200 and cooled to O Go:1 Next, 4- hydr oxybenzot rijpluoride (17.5 g, 108

mol ) and 20 K2COB (24.9 ¢, 180 mmol) were added at ‘0 C, and the reaction
heated to 70 - 80 C 4-@idoresiiforsii2imethPlphendtyeacetizaridosthyii esten (B).RxsApour ed

i L) The Giegaiied 0pLrowsoaismied SBeEums coaiget i GBIty i U500 )

and brine (40 dgj V. e ' a slightly
yel | ow oi I%?@%ﬁg Ft)i&rﬁ‘?rflﬁzegév&'%g ?‘%‘élh@c % 6%?%@?%%69 w8 afdade

dropwise using a cannula tube at 0 °C, and the reaction was stirred at room temperature

10 for 1.5 h. The reaction mixture was poured into 300mL of ice-water. Deposited
crystals were collected, washed with 3 x 100 mL of ice-water, and dried in vacuo
affording the title compound 10.2 (37.3 g). "H NMR (300 MHz) (CDCl;) & 7.86-7.84
(2H, m); 6.80 (1H, t, /=9.5 Hz); 4.76 (2H, s); 4.29 (2H, q, /~7.1 Hz); 2.37 (3H, s); 1.31
(3H, t, /=7.1 Hz).

% c1 - ~SH
% — T
' 0 ~o
0

10.2 10.3
4-Mercapto-2-methylphenoxy-acetic acid ethyl ester (10.3). An
oven-dried 1 L round-bottomed flask was charged with compound 10.2 (37.3 g, 127
mmol), finely powdered tin (74.3 g, 626 mmol), and EtOH (157 mL) and the solution
20 was cooled to 0 °C. Next, 4 N HCl/dioxane (157 mL, 628 mmol) was added dropwise
| at 0 °C, and the reaction was refluxed for 2.5 h. The reaction mixture was
concentrated, and the formed precipitate was filtered off and washed with 300 mL of
chloroform. The combined filtrate and washing were concentrated to a slightly yellow
_ oil, which was then purified by flash chromatography (810, gel 60 N, eluted with 10%
25 AcOEt/hexane— 20% AcOEt/hexane). The fractions containing only desired product
were combined and concentrated to a colorless oil 10.3 (26_.1 g). 'HNMR (400 MHz)

15
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25 (SiO2 gel 60 N, eluted wth AcOEt(hexane.=1/6). The fractions containing
only desired product were conbined and concentrated to a slightly;yedd/0%s
oil (40.9 &g o3kddsshVR (400 MHz) (CDCl 3) 8 7.53 (21-L d, J=BCcoH/usizdyz9232
7.30-7.20 (41L m; 7.17 (2H, d, J=8.4 Hz); 7.00 (2H, d, J=8.7 Hz); 6.68
(11L d, J=8-4 Hz); 5.04 (21%s); 4.66 (2H, s); 49 WD 03/024395 4.27 (2H, q,

J=7.1 Hz); 2.27 (3H, s); 1.30 (3H, t, J=7.1 Hz). OY covirr-q H0e Jpr Q. rr O Fa
7.4 7  4-[(COCHY&TIH(F iﬂarfohﬁtffrz},|7p¢%ﬂ&§lyiwéﬁ%)8r5pﬁ@ §15P£{ﬁ1=r%29§]1”§z

met hyl phen e ( floasly wes7.epphged with
conpound 7%52% %‘ﬁzf@%fja 2 @2)117‘:3@ %gg:ﬁ%@%gj Vsl (100 m_l)IﬁDNext 2 N
NaCH (86 ni, 172 nmol ) was added dropw se, and the react bn was stirred at
room tenperature for 1 Hsol uti on was neut ed-w.th 2 N HO (86
m.) and the orgaqi g \,(ol was -evaporated, to ;ﬁ\@aﬁn eoHs sol ution and
an insoluble oil. The 1P resi due was dil Ut@ Y c OEt m.) and I N HC
(300 nm.), and partiti ®ned. The organi ¢ phas€ was successi V&ly washed with

water (400 nL) and brine (400 nL), dried over MySOH4, %nd concentrated to
give white crystals. R&@3ystallization from520 ni dP4ac OFt / hexane (3110)

(400 W) (ovs0 do) ‘SRS apHaLsqurpliy Ao Mlmoiikelihetn, 1 I

d, J=8.3 Haky 1&1:&(11(742%6 3ttn-d8ed SDOKA. Ibm-bauorﬂaﬁﬂﬁkmr ch&gabvv(ﬂm d, J=8.5

8 was:prléelpé?@dpﬁwéﬂw Ke@éﬁéld 3?3)3 §2E%§P§l @%PB%@@@@@M%&QU;ZO
z'\a/ltzltz:;)r ( ::)% t fg&gw f{?’gf}%ﬁé 8 }§%]%£éﬁ§% 4-didtforotchgaldbiydk (21.61gN (

120 mmol) in anhydrous DMF (52 mL) was added dropw1se at 90 °C, and the reaction

10  was vigorously stirred at same temperature for 1 h. The reaction mixture was poured

into 468 mL of ice-water and extracted with 3 x 200 mL of AcOEt. The combined
organics were sequentially washed with 2 x 200 mL of water and 100 mL of brine,
dried over Na,SOy, and concentrated to a yellow oil, which was then purified by flash
chromatography (SiO; gel 60 N, eluted with 10% AcOEt/hexane — 20%

15 AcOEthexane). The fractions containing only desired product were combined and
concentrated to a slightly yellow oil (34.9 g). "H NMR (300 MHz) (CDCly) & 9.85 (1H,
s); 7.81 (1H, d, J=1.5 Hz); 7.50 (1H, dd, /~1.8, 8.1 Hz); 7.37-7.35 (2H, m); 6.80-6.74
(2H, m); 4.71 (2H, s); 4.30 2H, q, /=7.2 Hz); 2.32 (3K, s); 1.32 3H, 1, J=1.2 Hz).

1
UUS o0 cHEEIUUS og oWt
0 0

20 10.4 10.5
4-[(2-Chloro-4-hydroxymethylphenyl)sulfanyl]-2-methylphenoxy-

acetic acid ethyl ester (10.5). An oven-dried 500mL round-bottomed flask was
charged with compound 10.4 (34.9 g, 95.7 mmol), EtOH (175 mL) and THF (17.5 mL).
Nest, sodium borohydride (1.10 g, 29.1 mmol) was added in 3 portions at 0 °C, and the

25 reéction was vigorously stirred at 0 °C for 1 h. The reaction mixture was poured into
463 mL of 0.25 N HCI at 0 °C and the product was extracted with 3 x 200 mL of
AcOBt. The combined organics were washed sequentially with 2 x 200 mL of water
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25 J 8.2 Hz); 7.66 (2H, d, J8.2 Hz); 7.25 (2H, d, J 8.8 Hz); 7.17 (1H, d,
., F--2.0 Hz); 7.11 (1H dd, J=2.0, 8.4 Hz); 7.01 (2H d, J8.8 Hz)i14BBLoos
(1H, d, J=8wdéobiads395. 21 (2H, s); 4.69 (2H, s); 2.15 (31-L per/ush#t437 2006.
PCT/ USQ2/ 29232 50 WD 03/ 024395 Exanple 9 HOy-, O CF3 14/03/2006

PCTI US02/ 29232 9 5 Conpound 9 was prepared according to the method of

1) & obanid el of b, dredgver NassOy sad capocnmp o Ry Al Rbichy e, 7 [

713 (1K, 28492 ad, J 2.0,
I Hg) ﬁii%ﬂ‘z:ﬁ?% ﬂ;}zﬁasaﬁgx%ﬁ;zatﬁ(_%}éﬁh)yftéloz e?é@N j&ugz)dldzﬂlho Exarrpogﬂi}é d, I
exanple i IJ,Bl@%rpamj]jehmehr'E]pmﬁ'attlomcmftamng[oglyc,dw:@@d)pmdwtmere combined

(10). ”‘ié‘)ﬁﬁfd%%h‘z’eﬁﬁr&%ﬁﬁ %%éé%iz)@" IowanGhseh NI IR o sy © act @

d | (15.0
g, 139 ol 7 S N R B O B et o aphyir ous. DU
(60 nL) andz) bGZZDE{m:sTErBBlH]Q,éévmﬂm%(%bdl-&ﬁQHZD 28 REx 8,y |

react on w9 326 o lehd s MR AR CRpe RS Tor 1 h “The' reacti on

m xt ure was cool ed using an ice-water bath, water (183 nl) was added and

t he product was extract eg tym ce with AcCEt (20@@, cﬁj/
x ~

0

10.5 10.6

10 4-{[2-ChIoro-4-[(4-triﬂuoromethylphenoxy)methyl]phenyl]sulfanyl]—
2-methylphenoxy-acetic acid ethyl ester (10.6). Anoven-dried 1L round-bottomed
flask was charged with compound 10,5 (33.5 g, 91.3 mmol), 4-hydroxybenzotrifluoride
(16.3 g, 101 mmol), triphenylphosphine (28.7 g, 109 mmol) and THF {335 mL). Next,
diethyl azodicarboxylate (17.0 mL, 110 mmol) was added dropwise at 0 °C, and the

15  reaction was stirred at room temperature for 30 min. The reaction mixture was
concentrated and purified by flash chromatography (SiO; gel 60 N, eluted with 10%
AcOBt/hexanes — 15% AcOFt/hexane — 20% AcOEt/hexane). The fractions containing
only desired product were combined and concentrated to a slightly yellow oil (43.4 g).
'H NMR (400 MHz) (CDCl3) 8 7.54 (2H, d, /=8.8 Hz); 7.42 (1H, d, J=1.6 Hz); 7.34-

20 7.30 (26, m); 7.09 (1H, dd, J=1.8, 8.2 Hz); 6.99 (2H, d, /=8.8 Hz); 6.76-6.72 (2H, m);
5.00 (2H, 5); 4.68 (2H, s); 4.28 (2H, g, J=7.1 Hz); 2.29 (3H, 5); 1.31 3H, t, /7.2 Hz).

_ . c1 . C1l
- EES o oV
O\g/\oD/ \Q/O\O\CFB Hoﬁg/\ 0 O\O\CFS

_ 10.6 - 10
25 . 4-{[2-Chloro-4-[(4-triftuoromethylphenoxy)methyljphenyl]sulfanyl}-
~ 2-methylphenoxy-acetic acid (10). A 1L round-bottomed flask was charged with
.compound 10;6 (434 g, 84.9 mmol) and EtOH (386 mL). Next, 4 N NaOH (42 ml,
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nL). The conbi ned organi cs were sequentially washed with 2 x 100 nL of
water and 25 100 nmL of brine, dried over Na2SO4, and concentrated 4@/é5/2006
slightly yavbosw2sds which was then purified by flash chroratagozphse (Si O2
gel 60 N, eluted with 5% AcOEt/hexane - 10% AcCEt/ hexane). The fractions
contai ning only desired product 51 WO 03/024395 were conbi ned and

trated t d | 1H NVR
(300 M) fesene s adget SRS tom g eRRiofP pRie Bbrc hfplimirdr 11 T
d, J=8.0 k@)mn %@eé&iﬂm&ésthéhx?eﬁtré@éd uSing 3860l 6£0.5 NI defdditeds) ; 1. 30
(3H, t, T=6.9 Hz) Cl 14/03/2006 PCT/ US02/ 29232 0. 5 .10.1 10.2

4- Chl or os uttystaly Iweze mlleht,eﬂpweqh@st yith@et 100 mbiof watemyanddgied i yaqyo2) . An
dri ed,20 ' i d
OTe s . REAHHOR e OB 5&%#3%&%@%%%3%&“‘% L0 C e

added gir owﬁgaawmgc@smmmmwemslwa NMR (#e@bHZ) (DMSO-st i r r ed
at room tenperature 10 for . _The reaction m xtu 1(;::\zjlnto
300nL of |da)5\l./§t9§r(1H[bq§b§65e@H éf{r~§t7aﬁz:) W s é1R oD z.g@-gd'w"@gg%iy th 3 x 100
m. of ice- a a n 1 10. 2
(37.3 g). @%Mwmlw%%%%(%ﬁf?%ﬁﬂr%ﬂ@?g@m(”rﬁ t,.19.5
Hz); 4.76 (). 9k1 (9129, (2H, q,.=7.1 Hz); 2.37 (3H s); 1.31 (3H t,.17.1
Hz). SH 15 10. 2710.3 4- Mer capt o- 2- net hyl phenoxy-acetic acid et hyl est er

(10.3). An oven-dried 1 L round-bottonmed flask was charged wi th conpound

10.2 (37.3 g, 127 mmol), finely p in (74.3 g, 626 mol), and EtOH
(157 and the sol ution l%%[ﬁgﬁ

l
HOTO*@/ S@\/O

1
Compound 11 was prepared according to the method of Example 10.
15 MS APSIm/e: 461(M-H). 'H NMR (400 MHz) (DMSO-dg) 8 12.94 (1H, brs); 7.64
| (2H, 4, J/=8.7 Hz); 7.33 (1H, s); 7.27 (1H, d, /=8.5 Hz); 7.20-7.10 (3H, m); 6.98 (14,
d, J=2.8 Hz); 6.82 (1H, dd, J=2.8, 8.5 Hz); 6.66 (1H, d, /=8.0 Hz); 5.10 (21, s); 4.70
(2H, s); 2.34 (3H, s); 2.26 (3H, s).

\CLCF

3

20 Example 13

The following compounds were prepared by methods similar to those
described in Examples 1, 4 and 5.

- RS R6
Senew
HO,C™0 R4 o’\G_Rz

25 Table 1 __
| Compound | R* R R X “R® R’ R"
131 | Me H H s | = - | 3-cm
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20 was cooled to O T. Next

dr opw se

,- 4 N HCl/di oxane (157 nL, 628 mml) was added

at 0 C, and the reaction was refluxed for 2.5 h. The reaehy®Y2006

m xt ure wadvo euidanst r at ed,

washed with 300 nL of
concentrated to a sllghtly yeIIow oH

and the formed precipitate was PCTASHEW2I f and

chl oroform The conbined filtrate and washi ng were
V\/mch was then purified by flash
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Example 14

The following compounds were prepared by methods similar fo those

described in Example 1 and 4.

HO, c™ OﬁR;@Ri\/@_

Table 2
Compound | R* R R’ R® R’ R"
14.1 i-Pr H H H Me 4-CF3
14.2 n-Pr H H H Me 4-CF;
14.3 -CH=CH-CH=CH- | H H Me 4:CF,
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4-1(2- Chl or o- 4- hydr oxynet hyl phenyl ) sul f anyl ] - 2- net hyl phenaxy acetic acid
ethyl ester (10.5). An oven-dried 500nL round bottonmed flask was ¢hps9edos
Wi th conmpouwnd od6z244s5(34.9 g, 95.7 mmol ), EtOH (175 nlL) and FEEUSE2933211) .
Next, sodi um borohydride (1.10 g, 29.1 mmol) was added in 3 portions at O
C, and the 25 reaction was vi gorously stirred at O IT for 1 h. The reaction

m xture was poured into 463 nL of N Cl at O C and the product was
extracted with 3 x 200 nL of AcCEt e L3 i ned organi cs were washed
sequential ly with 2 34 20800%nQompBads wede %dﬁ?ﬁ%%d&éﬁﬁ&t&&ﬁﬁse

PCTI US02/ 29232 and 1%12) ngoof g%” ne, dried over Na2SO4, and concentrated to

a yel | ow oddscribwidiin Exwaples Taed 1Buri fi ed by flash chr omat ography (Si Q2 gel 60
N, eluted with 20% AcCEt/ hexane - 30% AcCEt/ hexane). The fractions
containing only desired product were conbined and concentrated to a
slightly yellowoil (33.5 g). 111 MR (480 MHz) (CDC13) S 7.37 5 (111, d,

J=1.5 Hz); 7.31-7.28 (211, m: R $ E?j, J=1.8, 8.2 Hz); 6.77 (IH d,
J=8.2 Hz); 6.72 (IH d, J:%C R ), 4.61 (2H, d, J=5.9 Hz);
4.28 (211, q, J=7.2 Hz); 2. (311, S); 1. 6 Y t, J=5.9 Hz): 1.31

(311, t5 J=7.2 Hz). d _ n | 10.5 10.6 10

4-[[2-Chloro-4-[(4-trifl uoronethyl phgggpé)g)rrethyl]phenyl]sulfanpl]
|

2- met hyl phenoxy-acetic _acid ethyl es 10.6) oven-dried ]
r ound- bot t ofreompbas& MWasRtha geR Wi t h &brrpquncRiiO. b (Bé. 5|9, ,R31. 4 mol ),
4- hydr oxybenpzotrifl uori-de—{16- UEP o t—mwot)—Hrtrphenyfphosppme((28. 7 g,
109 mmol ) and TI1IE~1(335 rrL‘i\fIe Next dilet 1 azodPcar boxyt at 23 (17.0nL, 110
Mol ) was a¢ided;FLOpW se_h% C nd|ther15 [reagtioh wap sfiyg-Bt, gt room
tenperaturejfor S,% e reactionlm xturd was concentrated a purified
by flash chfonmatsgr aphy (eC2| gelH 60N, ¥l utled Hi t hi 108 A¢Ce Hexanes - 15%
AcCEt / hexang - 20% AcCEt(hexape)—FHhe—Hacthong eonrarorng T grigdesi red
product weré cobidned amM@on,entHr atéd o a sl M tly yetlow thF %43.4 g). 1
NVR (400 MHE) F3—1S 2T O J FZ)¢p 7- #2 ®H |d3-d/l.16 Hz),
7.34- 20 7. 30 (ﬁ"f gngh 111, dd, }i‘l 8. 8.2 ); 6.99 (211 d, J=8.8
Hz); 6.76-6[72 qul m) 00 (RIEL, |S) HA4. 68 (BH §$): B. 28 @GFs d, J=7.1
Hz), 2.29 (8H 1 (QK'r X=e 7. D Hz)
) ( 15 7 -(CHa)s- H H H 4-CF;

15.8 i-Pr H H H H 4-CF;

15.9 n-Pr - H H H H 4-CF;

15.10 Et H H H H 4-CF;

15,11 n-Pr H H Cl H 4-CF3

15.12 Me H H H H 4-Me

1513 | Me H H H H 4Bt

15.14 Me H H H H 4-n-Pr

15.15 Me H H H H 4-Ph

15.16 Me H H H H 4-Ac

15.17 Me H H H H 4-1-Pr

15.18 Me H H H H 4-t-Bu

15.19 Me H H H H 4-t-Pen

1520 | CH=CH-CH=CH-| H H H 4-CFs

15.21 H H H H H 4-CF,

15.22 H | Me Me H H | 4CF
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Cl cl a HOCF3 0 10.6 10 25
4-[[ 2- Chl or o- 4 g{g trifluoromethyl phenoxy)methyl] phenyl] sulfanylls/03/2006
2- met hyl phe&& 8ic acid (10). A 1 L round bottoned fl| asiCRERS2/2$232 ged

with conmpound 10.6 (43.4 g, 84.9 mmol) and EtOH (386 nL). Next, 4 N NaCH
(42 m., 54 V\D 03/ 024395 14/ 03/2006 PCT/ US02/ 29232 168 mml) was added

dropw se, and ||c o FOE WS StyErT _—O[OTﬂoﬁenp-‘ agpare 30 mn. The
reacti on wag ﬁt ral Tzed|usihg ..431%1_ N| HCl, dd p05| t ed
crystal s werle cg.t_ycted, washéd med hi2 xg3100 niMef wat &, and-CiFsi gd in

vacuo. Recrlystallization from508 ml of ~AcCEt/hexal ) furnilshed t he
title conpound 1926 (31 Mg) &s Meite cr@stals.HIVB APSﬁnie: HfIs (MH). 1H
NVR (400 VHD PO =812 88—t hrs— A 655 2H—d73=§: _@); 7.58
(1H, s): 7.36- 7f§2§f(3k r‘hi ML(zr ' 5ds) 6H\Hz) 6.96 1|3|, d, 19=8. 4
Hz): 6.74 (1TT, 1826 J=5 2Has. b 141(2H, ®s 4770 (20 9. 4. 2CE3H, s). 10
Exanpl e 11 HO 0 CF3 11 Conpatind 11 was prepared actording to the jnmet hod of

Exanpl e 10. |15 mmbsu rivie: #61(E Hy. Me NN (Hoo VHz H ( DVS&@8) |8 12. 94

(1H, brs): T—64—f2H—ld—3=8—Ft+b3—F 33 (+H 57 f4Hd—3=6.5 Hy):
7.20-7.10 (31, 15286 98 Mp | a, Bi2ls MP: 6. 8"2‘1(1H ELE RS
566 (LM of T=BD PeIT S0 2R A ((2a S| E 5 [(3s)| 2 26

[\Vh

(311, s). 20 Exanple 13 The fpllow n% compounds_werp prepaded by det hods
sinmilar to {hosks.30 Me H H H H 3,4-Cl,

15.31 Me H H H H - 2,4-Cly

1532 Me H H H H 3-CF;

15.33 Me - H H H H 2-CF;

15.34 Me H H H H 4-CN

15.35 Me H H H H 4-NO,

15.36 Me H H H H 4-Cl

Example 16

The following compounds were prepared by methods similar to those
5 described in Examples 7 and 10.

R3 R6
e
HO,C™~0"~""R4 OG_ :

Table 4
Compound R’ R’ R R® R’ R"
16.1 Me H { H H H 4-Cl
16.2 Me H H H H =0
Example 17

10
: The followihg compounds were prepared by the method outlined in

‘Scheme 11.
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described in Exanples 1, 4 and 5. R3 R6 XI HRC --O R4 25 Table 1
ConmpoundRRRXRRR 13. 1MeHHSH3- CF3 55 WO 03/ 024395 14/03/ 2006 PCT/ USQR/ 292386
Conpound RRRXREFARB9513. 2MeHHSO2HH4- CF3 13. 3MeHHSHHH PCT/US02/29232

13. 4AMeHHS- CH=CH CH=CH- 4- CF3 13. 5MeHHSHMe4- 0 13. 6MeHHSO2HWE4- - 0

13. 7- - QHHSHWE4- CF3 13. 8MeHHSHN- Pr 4- CFS 13. 9HVeHSHMWe4- CF3

13. 10i - Pr HHSHVe4- CF3 13. 11MeHHSH - - @E3 13. 12MeHHSHPh4- CF3

13. 13MeHHSHBN4- CF3 13. 14Hi - Pr HyH -‘ 37 15H|\/EI\/ESHIVE4 CF3

13. 16- (CH2) 4- HSHH4- CF3 13. 17- (CH anpl e 14 The foll ow ng

conmpounds were prepared by H&g€heds”sRi a‘?/\ﬂ'  described in Exanple 1
and 4. R3 R6

Table 5
Compound | R’ R’ R R® R’ R
17.1 - H H H Me H
17.2 -CH=CH-CH=CH- | H H Me H
17.3 n-Pr H H H Me H
17.4 | i-Pr H H H Me H
Example 18
5
The following compounds were prepared by method similar to that
described in Example 10.
RZJ&S\&7
X oA ra OO_Rl‘
Table 6
Compound | R* R R’ R® R’ R"
18.1 Me H H H H 4-CF3
18.2 Me H H H H 3-CFs
10
Example 19
The following compounds were prepared by methods similar to those
described in Example 7 and outlined in Schemes 6 and 7.
15

ﬁ%tﬁ

' Table 7

o
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R2S R7 HzC 0 R4 O Table 2 ConpoundRRRRaRR 14. 1i
14. 2n- Pr HHHMe4- CF3 14. 3- CH CH- CH CH HHMWe4- CF3 56 WO 03/ 024395 14/ 03428055006

PCT/ US02/ 29%923/8343%pl e 15 The fol | owi ng conpounds were pred&TdifOB§o232t hods

simlar to those

- Pr HHHVE4- CF3

described in Exanples 7 and 10. R3 R6 R2-,

[...S.),

5 0 ~ HO2COR4 Table 3 Conmpound’ R2 R R4 R R H 15. 1IMeHHHH 15. 2MeHHHH2, 6- Me2

15. 3MeHHHH2, §-CelapomddVe HVEHAREFS R3 R® R’ A VA RY
19.1 CH, H H H H O CH; | 4-CF;
19.2 - 0 Me H H Me -CH=CH- 4-CF,
19.3 CH, Me H H H O CH; | 4-CF;
19.4 0 Me H H H CH; S H
Example 20

5

10

The following compounds were prepared by methods similar to those

described in Examples 1, 7, and 10.

HOCO: ::ZZAr

Table 8
Compound R? R’ 71 72 Ar
20.1 Me H CH, o) 5
20.2 Me H CH, 0 _8‘
20.3 Me H CH; 0 6"
20.4 Me H CH, o | %4
20.5 Me Me 0 CH, | JX+O
20.6 Me Me o) CH, | X
20.7 Me Me 0 (CHy), | IO
- H
20.8 Me Me 0 CH; | <1
Example 21

This example illustrates the preparation of 2,5-dimethyl-4-[[2-methyl-4-

[(4-trifluoromethyl-phenylamino)methyl]phenyl]sulfanyl]Jphenoxy-acetic acid (21).
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15. 5MeHHC H3- CF3 15. 6HVEHHH4- CF3 15. 7- ( CH2) 4- HHH4- CF3 15. 8i - Pr HHHH4- CF3

15. 9n- Pr HHHH4- CF3 15. 10Et HHHH4- CF3 15. 11n - Pr HHC1H4- CF3 15. 12MeHHHIM v 2006
15. 13Me HHHEXO@8/0288951 AN HHHHA- n- Pr 15. 15MeHHHH4- Ph 15, 16Me HBAMALSA/29232

15. 17MeHHHH4- i - Pr 15. 18MeHHHH4-t Bu 15. 19MeHHHH4- t - Pen

15. 20- CH=CH CH=CH HHH4- CF3 1. 5. 21HHHHH4- CF3 15. 22HMeMeHH4- CF3 57 WD

03/ 024395 14/ 03/ 2006 PCT/ US02/ 29232 @moundmm%i23HMaHMal—B- CF3

15. 24MeMeHHH4- CF3 15.5Me\pHHH3- CF3 15. 26 MeHVeHH4 - 27MeHVEHHS- CF3
15. 28MeHVeC H4- CF3 15. 3 MeCl H3- CE3 15\1939%“&[:1@, 15. 31MeHHHH2, 4- C12
¢
HO 0

21.1
2,5-Dimethylphenoxy-acetic acid ethyl ester (21.1). The title
compound was prepared according to the method described for preparing compound
5  10.1, using 2,5-dimethylphenol as the starting material. "H NMR (400 MHz) (CDCl;)
7.03 (14, d, J=7.5 Hz); 6.72 (1H, 4, J=7.5 Hz); 6.52 (1H, s); 4.62 (2H, s); 4.27 (2H, ¢,
J=7.1 Hz); 2.30 (3H, s); 2.25 (3H,s); 1.30 (3H, t, /=7.1 Hz).

0.
R " 0 H 0

10 21.1 212
4-Chlorosulfonyl-2,5-dimethylphenoxy-acetic acid ethyl ester (21.2).
The title compound was prepared according to the method described for preparing
compound 10.2, using compound 21.1 as the starting material. "H NMR (400 MHz)
(CDCly) 5 7.86 (1H, s); 6.61 (1H, s); 4.74 (2H, s); 4.30 (2H, q, /=7.1 Hz); 2.71 (3H, s);
15 231(3H,s); 1.32 (3H, t,/=7.1 Hz).

% 1 SH
0 — \/OY\O
0

\_/Oﬁ(\ 0
0
21.2 21.3
2,5-Dimethyl-4-mercaptophenoxy-acetic acid ethyl ester (21.3). The
20 title compound was prepared according to the method described for preparing
compound 10.3, using compound 21.2 as the starting material. "H NMR (300 MHz)
(CDCL) 3 7.11 (1H, 5); 6.54 (1H, 5); 4.59 (2H, s); 4.26 (2H, q, J=7.2 Hz); 3.10(1H, s);
2.29 (3H, 5); 2.21 (3H, 5); 1.30 BH, t, J=7.2 H). |
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15. 32MeHHHH3- CF3  15. 33MeHHHH2- CF3 15. 34MeHHHH4- CN 15. 35MeHHHHA- NO2
15. 36MeHHHH4- CI Exanpl e 16 The fol |l ow ng conpounds were prepared byspeibheds
simlar to M@IB8824385 described in Exanples 7 and 10. R6 1' ROCEHUSMUEFBRRRRY

16. 1IMeHHHH4- C 16. 2MeHHHHy- 0 Exanple 17 10 Schenme 11. The fol |l owi ng
conpounds were prepared by the nmethod outlined in 58 WO 03/024395 R3 R6
R2, R H HO2C'O"R4 ' OY 0 14/03/2006 PCTIUS02129232 Table 5
ConpoundRRR~RR7Rl  17. 1--0 HHHWEH 17. 2- CH=CH CH=CH HHMeH 17. 3n- Pr HHHVeH

SH < |
SO j@i
~ H
0 \{)(\O

0

21.3 214
'4-[(4-Formyl-2-methylphenylsulfanyl]-2,5-dimethylphenoxy-acetic
5  acid ethyl ester (21.4). The title compound was prepared according to the method
described for preparing compound 7.1, using compound 21.3 and 4-chloro-3-
methylbenzaldehyde as the starting materials. "H NMR (400 MHz) (CDCL) 8 9.86
(14, s); 7.62 (1H, s); 7.44 (1H, 4, J=8.1 Hz); 7.33(1H, s); 6.70 (1H, s); 6.62 (1H, 4,
J=8.1 Hz);4.68 (2H, s); 4.29 (2H, q, /<7.1 Hz); 2.46 (3H, 5); 2.29 (3H, 5); 2.26 (3H, 5);
10 1.32(3H, t,~7.1 Hz).

\/Oﬁ(\(D/\S \@(H T \/O\K\;Of \fj\,ln{l
0 0 0 \O\a_-

3

_ 21.4 215

15 2,5-Dimethyl-4-[[2-methyl-4-[(4-trifluoromethyl-
phenylamino)methyl]phenyl]sulfanylj-phenoxy-acetic acid ethyl ester (21.5). Toa
stitred solution of compound 21.4 (13.5 g, 37.7 mmol) in CHCI;3 (135 mL) was
successively added 4-(frifluoromethyl)aniline (6.07 g, 37.7 mmol} and AcOH (3.24
mL). After stirring at room temperature for 30 min, the reaction was cooled to 0 °C,

20  sodium ftriacetoxyborohydride (12.0 g, 56.6 mmol) was added, and the reaction was
stirred at room temperature for 3 h. The reaction mixture was poured into 150 mL of
ice-water and the product was extracted with 2 x 50 mL. CHClz. The organics were
sequentially washed with 150 mL agueous NaHCOQ; and 150 mL brine, dried over
MgS0,, and concentrated to a yellow oil, which was purified with flash

25 chromatography (SiO; gel 60 N, eluted with 10% EtOAc/hexanes — 20%
- - EtOAc/hexanes). The fractions containing the desired product were combined and

conc_exitrated to yield a colorless solid (18.7 g). *H NMR (400 MHz) (CDCk) 5 7.38
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17. 4i - Pr HHHVeH Exanpl e 18 3 The fol |l owi ng conpounds were prepared by nethod
simlar to that described in Exanple 10. R3 R6 R2~,J,,S,L.R7 x 0la4r0%%006
HO2C Tabl e V0 $8023¢poundRRRRRRY 18. 1MeHHHH4- CF3 18. 2Me HHHHECE®3033%%7 ) e 19
15 The foll owi ng conmpounds were prepared by nethods simlar to those

described in Exanple 7 and outlined in Schenes 6 and 7. HO2C Table 7 59 WO

03/ 024395 342 : Q%/ 1 ) RRRRY.ZHZRR.70-6.50 (4H,
19. 1042HHH@#@3«2§%§Z)1 X 20@2@&/@%@%&92@%@1{9 3042%ng%4-( %Eé 19. 40_
| Ve HHHCH2 S, 266 W0k s)2@.4Dke20 (IH, an); A48 Eapo1has GRbrsy 24%4h &l Loy (At hods
simlar to_those

J=7.1Hz).

Hz)
ks s Tty oW

215 21
2,5-Dimethyl-4-[[2-methyl-4-[(4~trifluoromethyl-
phenylamino)methyl]phenyl]sulfanyl]-phenoxy-acetic acid (21). The title
10  compound was prepared according to the method described for preparing compound 7,
using compound 21.5 as starting material. MS APSIm/e: 474 (M-H). 'H NMR (400
Milz) (DMSO-d) § 12.86 (1H, brs); 7.33 (2H, d, J=8.6 Hz); 7.21 (14, s); 7.12 (1H, s);
7.05 (1H, d, /=8.1 Hz); 6.87 (1H, s); 6.85 (1H, t, J=5.6 Hz); 6.65 (2H, d, J=8.6 Hz);
6.62 (1H, d, /=8.1 Hz); 4.72 (2H, s); 4.22 (2H, d, J=5.6 Hz); 2.30 3H, 8); 2.23 (3K, s);
15 2.11(3H,s).

Example 22

This example illustrates the preparation of (4-{2-chloro-4-[(4-
20 tn'ﬂuoromethyl—phenylmnino)-methyl].-phenylsulfanyl}—5,6,7,8-tetrahydr0-naphthalen—
1-yloxy)-acetic acid (22).

— 0
. .

22.1
. (5,6,7. _8-Tetrahydro-naphthalen-1-yloxy)-acetic acid ethyl ester
25 (22.1). The title compound was prepared according to the method described for
preparing compound 10.1, using 5,6,7,8-tetrahydro-1-naphthol as the starﬁng material.
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5 described in Exanples 1, 7, and 10. R2,T,,.-,KkY,SY-,~YR7 HR2C-O Table 8
Zi Z? Ara ConpoundR2R7ZsZzZAi' 20. 1MeHCH20- - 20 2MEHCH20 20. 3I\/EHCI—|2Q4/03/2006
20. 4AMeHCH20WEPR02395MeMeOCH2) [ 17 - 0 20. 6MeMEOCH2N ' - O 20. 7 MENEDeORIZB20" - Q
20. 8MeMeOCH2 Exanpl e 21 10 This exanple illustrates the preparation of
2,5-dinmethyl -4-[[2-methyl -4- [(4-trifluoronethyl

phenyl am n Y, X 2 4/ 03/ 2006
W0 03/ 0243 5@%@(&@9&%@9%‘?“24@?%%%?%% B S RS oy
ester (21.{JH, dJres.1 Hz)et. 6@ 6)1d. 2652 HPG LRI (EHZ)AL FFrATNGH, en)f hel-Terhod :
descri bed for pre arln onpound 5 10.1, using 2,5-dinethyl phenol as the
starting nébaDal-30 ?EM?( d9-Mz) (CDO3) S 7.03 (111, d, J=7.5 Hz): ‘
6.72 (111, d, J=7. 5 Hz); 6.52 (111, s); 4.62 (211, s); 4.27 (211, q, J=7.1
Hz): 2.30 (311, s):; 2.25 (3H,s): 1.30 (311, t, J=7.1 Hz). 10 21.1 21.2

4- Chl or osul fonyl - 2, 5-di rre phenoxy-acetic acid ethyl ester (21.2). The

title conpound was prepa ed for preparing
conpound 10. 2, using conpeypAs al*_AH NWVR (400
MHz) (CDCI3) S 7.86 (111, sS4, 30 (211, q,

J=7.1 Hz); 2. 71\(,39\“3)\0 0

5

\/OW(\ 0
0
22.1 222
(4-Chlorosulfonyl-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic
acid ethyl ester (22.2). The title compound was prepared according to the method
described for preparing compound 10.2, using compound 22.1 as the starting material.
10 "HNMR (400 MHz) (CDCL3) 6 7.93 (1H, d, /=8.9 Hz); 6.62 (1H, d, /=9.0 Hz); 4.73
{(2H, s); 4.29 (24, q, /=7.1 Hz); 3.27-3.24 (2H, m); 2.81-2.78 (2H, m); 1.85-1.82 (4L,
m); 1.32 (3H, t, J=7.2 Hz).

v (1 ' SH
| 0 — ~90
\/Oﬁg/\ 0 \O(\O

15 222 223
_ (4-Mercapto-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid
ethyl ester (22.3). The title compound was prepared according to the method
described for preparing compound 10.3, using compound 22.2 as the starting material.
"H NMR (300 MHz) (CDCL;) 5 7.11 (1H, 4, J=8.5 Hz); 6.46 (1H, d, J=8.4 Hz); 4.59
20 (2H, s); 4.26 (2H, g, J=7.1 Hz); 3.10 (1H, s); 2.76-2.65 (4H, m); 1.82-1.74 (4H, m);
© 1.30 (3H, t, /=7.1 Hz). |



15 2.31 (31-L s); 1.32 (311, t, J=7.1 Hz). b \~0 21.2 21.3

2, 5- Di et hyl - 4- mer capt ophenoxy-acetic acid ethyl ester (21.3). The140p3/xhbe
conmpound wagopsemdsxd according to the nethod descri bed forCErE02RI282)
conpound 10. 3, using conpound 21.2 as the starting material. 111 NWVR (300
MHz) (CDC13) 8 7.11 (111, s); 6.54 (111, s); 4.59 (211, s); 4.26 (211, q,
.X-7.2 Hz); 3.10(111, s); .2.29 (311, s); 2.21 (311, s) 1.30 (311, t,
J=7.2 Hz). 61 WO 03/0 5 14/ 03/ 2006 PCT/ uso2/ 29 4

4-[ (4- Fornyl - 2- net hyl
ethyl ester (21.4). Thwg ok, ACE0 P
described fo pbep i ng pound--4—1» Usi Nng corrpoun or o- 3-
nmet hyl benzal d a®’t ha starting materiaks} 3 ? ]
9.86 (1H, s); 762(1H s); 7.44 (1H, d, J=8.4 7.33(1 1,
(1H, s); 6.62 (1H, d, J=8. 1 Hz);4.68 (2H, s);, 4. 29 (2H, q, J=7.1 Hz);
2.46 (3H, s); 2.29 (ﬁg s); 2.26 (3H, s); 10 1.32 (3Hpalg.---7.1 Hz). F3
21.4 21.5 15 2,5-Di métfyl - 4-[[2-nethyl -4-[ (4-trifl uor onet hyl

phenyl anm no) net hyI Jphepy CﬂﬁgbﬁﬁﬁMl-pﬁ@}@MaﬁpMy@784etda]e5tdr5a+ ester (21.5).

To a stirred solution of conpound 21. (135

nm) was sueph&slenel-yloéﬂmﬂﬂa?lﬂrqﬂﬂlféﬁe&&%7& |‘1§1§r§1iﬂ|elcﬂlgp?1g1%\yasgprepoafe nol )

d A 3.24 f 3th
ot oh waeotiR Bfnp BB RibEL B Abpd BE A i‘“‘%&?&‘ﬁ&ﬁ??%‘éﬁm”g 56. 6
ol ) was ﬁﬂﬂ?d,maﬂ&obéa@alﬁa@ﬁeua@me\mmmamem XHNMB@@%% £€DCH Bor 3 h.
Th t t d t f t duct
Wb ext T aco 84 (Wit A CED dcrEle. T 4h 0t Ag s, SR R (B0 VR hashed
with 150 nipl, aquequs gNaGH 2830 1PR, SL-RI0 18, 4.90 (28, ;4030 (2H, ¢, J=7.0

Hz); 2.82-2.70 (4H, m); 1.77-1.70 (4H, m); 1.32 (3H, t, /=7.0 Hz).

C1
N %r
Y H
\"QW/\ESEEI’\[iJ\{H \V&jrﬁ\ W:t]\JN\E:;LcF
o .

0

10

3

224 225
(d-{2-Chloro-4-[(4-trifluoromethyl-phenylamino)-methyl]-
phenylsulfanyl}-$,6,7 ,8-tetrahydro-naphthalen-1-yloxy)-acetic acid ethyl ester
15 (22.5). The title compound was prepared according to the method described for
preparing compound 21.5, using compound 22.4 as the starting material. "H NMR (300
MHz) (CDC13) §7.38 (2H, d, J=8.6 Hz); 7.34 (1H, d, J/=8.6 Hz); 7.33 (11, s); 6.99 (1H,
dd, /=1.5, 7.9 Hz); 6.58 (3H, 4, /=7.1 Hz); 6.49 (1H, d, J~8.2 Hz); 4.67 (2H, s); 4.37
(1H, brt); 4.28 (2H, q, J=7.2 Hz); 4.28 (ZH, d, J=4.5 Hz); 2.78-2.74 (4H, m); 1.74-1.72
.20 (4H, m); 1.31 (3H, t, /<7.1 Hz).

o €1
s
0 - NG, 0 |
22.5 . ' 22
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MySO4, . and concentrated to a yellow oil, which was purified with flash 25
chromat ography (SiQ2 gel 60 N, eluted with 10% Et QAc/ hexanes - 20%4/03/2006
Et OAc/ hexan®®)03/0H385 f r acti ons contai ni ng the desired produdCEEs08/28232bi ned
and concentrated to yield a colorless solid (18.7 g). 'H NWVR (400 Miz)
(CDC13) S 7.38 62 WD 03/024395 PCTI USO21 29~32 0312006 (2H, d, J=8.5 Hz);
7.20 (1H, s); 7.14 ( K ( ' (4H, m;
4.66 (2H ). 4.40- 4](%2 10’%'9?(4 I O?O'ném? i’hw’%%mﬁmi«%é Wz 22 (3H s):
1.31 (3H, tphenylsﬂlfan)ﬂlk-ﬁ,ﬁ me}raﬂ?ﬁrﬁ-ﬁaphﬂﬁl@ll—yloxy) acetlc acid (22) The title

Cony) o el T A Lacb g to b B ERR cateuibed R areparing OB 1| o 10

conpound Wﬁﬁu@cﬁﬁfpb@ﬂlmgﬁﬁb@ﬁrﬂﬂgﬂab@nﬂEWMFﬁ% ishedvitry. 'l Rpagi ng
conpound 7, using conpound 21.5 as starti ng{ material. M5 APSI me: 474
i\

(Mo SH mfw@m% 4 BNBGICBHL, br)T AB(1Ph p), 785 <TH, & J38.§HR; 73] 128, 6

o 85 (1h (g s i G s bE i bl el 0 pge, T )
4.72 (2H, sz) 6162(?2H :al.ITs @Hz}béasqmlz)i,.f%zﬁzj,aﬁs @, s)2426 ($BH, B59 15 2.11
(3H, s). Exanple 22 Thi n&o Il lustrates the preparation of

(4-{2-chl or}&)ﬂzﬁﬁaﬁéd‘lﬂ m),16 1.65 (4H, m).

trifluoronethyl -phenyl am no) net hyl ] - phenyl sul fanyl)-5, 6,7, 8-tetrahydro-naph
thal en- 1-yloxy)-acetic acid (22). 22.1 .

(5, 6, 71@- Tet r ahydr o- napht hal en- 1- y| ®xympdec23 i ¢ acid ethyl ester 25 (22.1).
The title conpound was prepared according to the nethod described for
prepari ng conpound 10.1, using 5,6,7,8-tetrahydro-1-naphthol as the

starting material. 6%pis example illustrates the preparation of {4-[2-chloro-4-(4-
trifluoromethyl-phenoxymethyl)-phenylsulfanyl]-5,6,7,8-tetrahydro-naphthalen-1-
yloxy}-acetic acid {23).

' Cl Cl
S\Q/ S©\/
¢ 0 0

23.4 23.1
[4-(2-Chloro-4-hydroxymethyl-phenylsulfanyl)-5,6,7,8-tetrahydro-

15

naphthalen-1-yloxy]-acetic acid ethyl ester (23.1). The tfitle compound was prepared
according to the method described for preparing compound 10.5, using compound 23.4
20 asthe starting material. "H NMR (400 MHz) (CDCls) § 7.37 (1H, 4, J=1.6 Hz); 7.35
o (1H, d, J/=8.4 Hz); 7.02 (14, dd, J~1.6, 8.2 Hz); 6.59 (14, d, J=8.4 Hz); 6.52 (1H, d,
J=8.2 Hz); 4.67 (2H, s); 4.60 (2H, s); 4.29 (2H, q, /~7.1 Hz); 2.80-2.72 (4H, m); 1.75-
1.6% (4H, m); 1.32 (34, t, /~7.1 Hz).

Oy 2e8
~0 % \Q,OH \’OY\O%/ 0
T | ; ARG

231 | | 232
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WO 03/ 024395 5 14/03/2006 PCTIUS02/29232 'H NWMR (300 MHz) (CDC13) 5 7.02
(111, t, J=7.7 Hz); 6.73 (111, d, J=7.3 Hz); 6.51 (111, d, J=8.1 ggﬁ'ogygﬁga
(211, s); AVO@3PPBPS q, J=7.3 Hz): 2.77-2.73 (4H m; 1.81- PCTES0Y f‘r) :
1.30 (311, t, J=7.3 Hz). 22.1 22.2

(4-Chl orosul fonyl -5, 6, 7, 8-tetrahydro- napht hal en- 1-yl oxy) -acetic acid ethyl
ester (22.2). The t|{4l_ -CREPRY _Kg_ﬁi%ﬁgpgﬁ&ﬁgpﬁh@@ﬁﬁﬁ@ag@g?ﬁenynﬁlm&ﬁpod

descri bed for prepar n% compou using conpoun as the starting
material . 4,6,7,84diRydrdAaphihdlen D08y} -seeficagid(etiyd esigr (23=). JThatifle 6. 62 (1H,

d, J=9.0 Hz): 4.73 (211, .5): 4.29 (211. @ .J=%. . 3 97 211, m:
2.81-2.78 ‘(gzwouﬁjl;wai. @Q%@%@‘HE&?" nethoddss ‘%’f%f‘]’itzﬁmpfg’? f"%%’%.é“ H 15 ?2 2
22.3 (4 “@.Gﬁc@&g@g@o&n&iﬂgﬂi@xm-g&ﬁ%ﬁmallﬁmxhwm@qemgaci d et hyl

ester (22 I'e conmpound was prepared according to the nethod

descri Ised 7.94 (3H,a)d8.0 @z d10=137 Hasi 7y @ Bnhofdd B2); 2.08{1Hhdd,st ar ti ng

o ) s Do S o bt Red lh ol BB paty o
03/ 024305 ‘L7 BB 00 By FRSIOTe SR S0 G miTL ACHEID (4R VO

(4- (2- Chl any-143% Gy, |/=pR Hay| sul f anyl ) -5, 6, 7, 8-t et r ahydr o-

- G
\/o\g/\o QJOOCFB—_" ”°j°/\o “O\CF

23.2 23

a

10

{4-[2-Chloro—4-(4-trifluoromethyl-phenoxymethyl)-phenylsulfanyl]-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid (23). The title compound was
prepared according to the method described for preparing compound 7, using

15  compound 23.2 as the starting material. MS APSIm/e: 521 (M-H). 'H NMR (400
MHz) (DMSO-dg) & 13.04 (1H, brs); 7.66 (2H, d, J=8.8 Hz); 7.59 (1H, d, J=1.6 Hz);
7.37 (1H, 4, J=8.5 Hz); 7.29 (1H, dd, J=1.6, 8.2 Hz); 7.17 (2H, d, J=8.6 Hz); 6.81 (ig,
d, J=8.6 Hz); 6.51 (1H, d, J=8.2 Hz); 5.12 (2H, s); 4.77 (2H, 5); 2.67-2.64 (4H, m);
1.67-1.66 (4H, m).
20
Example 24

This example illustrates the preparation of {4-[2-chloro-4-(4-

trifluoromethyl-phenoxymethyl)-phenylsulfanyl]-2,5-dimethyl-phenoxy}-acetic acid
25 (24).

SH S
: \/O\[(\_o O D: H
. o .\'(')/\" o
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napht hal en- 1-yl oxy] -acetic acid ethyl ester (22.4). The title conmpound was
prepared 5 according to the nmethod described for preparing conpoundslfs4oos
usi ng conpoWRd3R23% and 3, 4-di chl or obenzal dehyde as t he struTViSeg29232
materials. 1H NVR (300 MHz) (CDC13) 5 9.84 (1H, s); 7.82 (1H, d, J=1.8
Hz); 7.49 (1H, dd, J 1.8, 8.4 Hz); 7.40 (1H, d, J=8.4 Hz); 6.63 (111, d,
J--8.4 Hz); 6.59 (1H g,‘ J=8.0 Hz); 4.70 (2H, s); 4. 3028%1_‘2 , J=7.0 Hz);
2.82-2.70 (4H, m; 1% 1.70 (4H, m; 1.32 (3H, t, ). 10 F3 22.4
22.5 (4-{2-Chloro- 4[;;1(%401&1&6 hqeﬂﬁﬁnpﬁéwkmnhﬂﬁszMm%@)yl@ielﬂukﬂ] -acetic

phenyl sul fanyl }-5, 6 t et rahydr o- napht hal en- 1-yi oxy)-acetic acid ethyl
ester 15 {uzid eﬂ;yl estaie(24i 1)1 Eh@@é*pmmpp é’f%m@@‘?% Bede Hy pghehe met hod

mator ol . RCRRH anoPa P ERRHRS 16 Sl BRI YRS 2, U, 2, 58 (IR o
i|z ;3 66542129 d13hl3ﬁ)b6ﬂﬁa‘ldeh§de asﬁhé?&m(hil matetthls. JHINBIR (A00 M) (GDCBI@ &935 d, J? 1

J 7.2 He); 2137(82+€1Hdd,JfM IéZ)F&)“g gﬂrﬁii #Zs%%ﬁ(zilrﬁ%b{ﬂﬁﬁlf 7'27)2(1 2@ (4H
) Sk, SOSehe. 7 RO 95 A0 ANA008) 0 VA

phenyl sul f B3y (3H,%, &7/, Bz) et rahydr o- napht hal en-1 yl oxy)-acetic acid (22).
The title conpound was prepared according to the nethod described for

prepari ng conmpound 7, using conpound 22.5 as the starting material.
APSI n;/e: 520 (MH. '"H NM%IJIS (400 MHz) (DIVBOd6) 5 13. 03 (3H, brs); 7 43
6

(1H, s); 7.35 (2H d, J= =& 7.31 (1H, d, J=
d,.F=8.2 Hz); 6.98 = .0 Hz); 6.78 (1H, d %ﬁﬁffm(% d,
J=8.6 Hz); & = H: 475(2H\59 <508  Hz):

2.66-2.63 (4H ¥ - 01.66-1.65 (4H, m. 10 Exarrpl
10

24.1 24.2
[4-(2-Chloro-4-hydroxymethyl-phenylsulfanyl)-2,5-dimethyl-

phenoxy]-acetic acid ethyl ester (24.2). Tlie title compound was prepared according
to the method described for preparing compound 10.5, using compound 24.1 as the

15  starting material. "H NMR (400 MHz) (CDCl;) 5 7.36 (1H, d, J=1.6 Hz); 7.33 (1H, s);
7.01 (1H, 44, J=1.9, 8.1 Hz); 6.67 (1H, s); 6.50 (1H, d, J/=8.2 Hz); 4.68 (2H, s); 4.60
(2H, 5); 4.30 (2H, q, J=7.2 Hz); 2.31 (3H, 5); 2.25 (3H, s); 1.67 (1H, brs); 1.32 (3H, t,
J=7.2Hz).

‘ @ : S €1
\,o\pI:ES Vow — \ﬁr\ﬁ \CUO

24.2 . 24.3
{4-[2-Chloro-4-(4-trifluoromethyl-phenoxymethyl)-phenylsulfanyl}-
2,5-dimethyl-phenoxy}-acetic acid ethyl ester (24.3). The title compound was

CF
20

prepared according to the method described for preparing compound 10.6, using
25  compound 24.2 as the starting material. "H NMR (400 MHz) (CDCL) 8 7.54 (2H, 4,
' J=8.8Hz); 7.42 (1H, d,./~1.6 Hz); 7.34 (1H, 5); 7.06 (1, dd, J=1.8, 8.2 Hz); 6.99 21,
d, /8.7 Hz); 6.67 (1H, s); 6.51 (1H, d, /~8.2 Hz); 4.99 (2H, s); 4.68 (2H, s); 4.30 (2H,
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This exanple illustrates the preparation of {4-[2-chloro-4-(4-
trifluoroniethyl-phenoxynethyl)-phenyl sul fanyl]-5,6, 7, 8-tetrahydroqpapht-ak
en-1- yl oxyWodB&#g4385acid (23). OH 15 23.4 23.1 PCT/US02/29232

[ 4- (2- Chl or 0- 4- hydr oxynet hyl - phenyl sul fanyl )-5, 6, 7, 8-tetrahydro

napht hal en-1 -yl oxy] -acetic acid et hyI ester (23.1). The title conmpound was

pr epar ed CGOJ fj ! d f aring conpound 10. 5,
usi ng conp%ﬂ'zgﬂzjgﬁg i@odsgfgs)ggg@g% ék@?’et’r‘?{gr NVR (400 MHz) (CDCl 3)
6 7.37 (1H, d, J=1.6 Hz); 7.35 (1H, d J=8.4 Hz); 7.02 (1H, dd, J=1.6, 8.2
Hz); 6.59 (1H, d, J8.4 Hz) 6. 52 (1H, d, J=8.2 Hz); 4. 671(2H s); 4.60

5

(2H, s); 4.29 (2H a, J 2.80-2.72 (4H, ;1. .69 (4H, m;
1.32 (3H, t, J=7.1 \@72\& 1 OH23.2 F3 66 WO 3 PCT/ US02129232 0
3/ 2006 {4-] 4> met hyt=phe “pHephsohf anyl J-
5,6,7, 8- tetrah ro napht hal en- 1 oay} acetic @cid ethyl ester
title conmpound was prepared accor di ng to the nethod descri bed for

prepari ng conpound 10. 9 3u5| ng conpound 23.1 as the starting rraterl al. 1H
NVR (400 MHz) (CDC13) 8%%37.54 (2H, d, J=8.7 Hz): 7.42%1H d, J=1.7 Hz):

7. 3;7 é 15549 leJ g 53 g (Zhﬂﬁ‘»ong-nﬁﬂxoroﬁethjwﬁgh&m%yh%}hylﬁgﬂ&(yg o an?li]- j .—2.87
( 2H, s); 4 égrhmﬁhqu)hen%’} ap.eﬂz?cldi”@olhe e eqmpmmd was preparedrsopmg -
1.32 (3H, fo td method'ézegcnbl_ﬁ)for preparing compound 7, using compound 24.3 as the
starting material. MS APSI m/e: 495 (M-H). 'H NMR (400 MHz) (DMSO-ds) § 12.97
(1H, brs); 7.66 (2H, d, /=8.8 Hz); 7.59 (1H, d, J=1.5 Hz); 7.35 (1H, s); 7.28 (1H, dd,
10 J=1.4, 8.0 Hz); 7.17 (2H, d, J=8.8 Hz); 6.97 (1H, s); 6.49 (1H, d, J=8.0 Hz); 5.12 (2H,

s); 4.78 (2H, s); 2.24 (3H, s); 2.17 (3H, s).

Example 29
15 This example describes in vitro assays that were used or can be used to
' evaluate compounds of the invention.
Transient Transfection Assay
20 CV-1 cells were plated in DME medinm supplemented with 10%

charcoal stripped calf serum (HyClone) at a density of 24,000 cells per well in a 96-

~ well plate (Costar) 16-24 h before transfection. Approximately 16 ng of luciferase
reporter plasmid, 8 ng of a control B-galactosidase expression vector (pCMVB,
Clontech), and 2-8 ng of PPAR expression plasmid were mixed with carrier DNA

25  (pBluescript, Stratagene) to a total of 80 ng per well in a volume of 10 uL of OptiME

medium {(GIBCO BRL). To this mixture was added a second mix containing 10 pL of

- OptiME medium and 0.7 pL of LipoFectamine (GIBCO BRL). After incubation for 30
min, an additional 80 pL of OptiME medium was added and the resulting solution was
then applied to the cells. After 16 h the medium was exchanged to DME medium
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"CF3 CF3 23.2 23
{4-[2-Chloro-4-(4-trifluoronethyl-phenoxynethyl)-phenylsul fanyl] 14/03/2006
5,6, 7, 8-t etWallgo4dsmnapht hal en- 1-yl oxy}-acetic acid (23). TheTSI/228DNPOUNd
was prepared according to the nethod described for preparing conpound 7,
using 15 conmpound 23.2 as the starting material. M5 APSI nmle: 521 (MH). 'H

Cih d, g=PEPplpEhERy Ao ditpifeted Mt Sl G Bt pectfiyfig ™)1 ) 0.
7.17 (2H, dconceltrfiok yanghg$bnl 10 AM toth.1 458, Al ncutatidd fidldd additiodal®42 Hz) ;
5.12 (2H S); 4.77 (2H °s); 2.67-2.64 (4H. ny; 1.67-1.66 (41L n). 20

Exanpl e 24 hTHiesseBscwers lyseidlahdibothduciferaseeng Pegalactosidase agtivityweenatdsred- 4- ( 4-
ol d 25 ( dapiiersbeRens 8 BB Ip 6ShSteh oo FaE B 1
f4-(2-Chl org=4-{ : Al e = Zoi- (i VAR enoxy] -acetic acid

et hyl g?teﬁ?%ﬁq%m e ti ?Aéé{t&g%%n%}%gag?g%g?es&ng%&rdi ng to the nethod

descri bed for preparing conmpound 10.4, using conpound 22.3 and 3,4 5
di chl orobenzal dehyde as the starting materials. 'H NVR (400 MHz) (CDCl3) S
9.85 (1H, Fégsmids 82 (1H, d, J=1.7 Hz); 7.49 (1H dd, J 1.7, 8.2 Hz); 7.36

(1H, s); 6.70 (1H, s)y 6 42 R, (. — %ﬂé . . (2H, q,
J=7.1 Hz): 2.31 (3H, bg;”??%“? r%‘géi—r«teggagm%f%?gg tﬁr%et%g’plgighféh'z”i’én%‘l’ d oH
direct repeat I (DR1) PPAR response element [TATCA AGGTCA A AGGTCA
10  TCTAG] inserted upstream of minimal herpes simplex thymidine kinase promoter in

the pGL3 firefly luciferase reporter plasmid (Invitrogen).
G5 tk-luc contains 5 copies of the GAL4 binding site inserted upstream

of minimal herpes simplex thymidine kinase promoter in the pGL3 firefly luciferase
reporter plasmid.
15 pSG5huPPARS and pSG5muPPARS contain the nucleotide sequences

- for the human and murine PPARS gene inserted into the expression vector pSG5

(Stratagene).
Plasmids containing nucleotide sequences encoding the ligand binding

domains of human PPAR«a and human PPARY inserted C-terminal to the GAL4 DNA
20  binding domain of a suitable GAL4 DNA binding domain cloning vector can be

prepared using conventional techniques.

Binding Assay

25 | Compounds can be tested for their ability to bind to PPAR«a, PPARy or
PPARS using a Scintillation Proximity Assay (SPA). Polylysine coated yitrium silicate
SPA beads (Amersham) can be reconstituted by adding 200 ng beads to 40 pl assay
buffer [20 mM phosphate buffer pH 7.1, 50 mM sodium chloride, 2 mM EDTA, 10%

: (v/v) glycerol, and 2 mM 3-[(3-cholamidopropyl}-dimethylammonio]-1-

30  propanesulfonate (CHAPS)). To the bead slurry, 80-280 ng of GST-PPAR protsin can
be added and the mixture incubated for 2 h at 4 °C. The 40 uL. of bead slurry can be
added to 10 pI of test compound solution (concentrations ranging from 10 pM to 0.1
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10 0 0 0 24.1 24.2 [4-(2-Chloro-4-hydroxynet hyl

phenyl sul fanyl ) -2, 5-di net hyl - phenoxyl -acetic acid ethyl ester (24,:2)q3/H886
title conpoWBd3Hk9pr epared according to the nethod descr iRgFdSoRI232
prepari ng conpound 10.5, using conpound 24.1 as the 15 starting materi al.
"H NWMR (400 MHz) (CDC13) 5 7.36 (1H, d, J=1.6 Hz); 7.33 (1H, s); 7.01

(12-L dd, J=1. 8.1 Hz).: .6.67 .(;1H, ; i PO ); 4.68 (2H,
s): 4.60 M 19@}";""“&5 %‘6&'{3?9? %,W%?éﬁlﬁ%@?ég@%k?ﬁg?fé)z? B4 (3H, s): 1.67
(1H, brs);radioBgardd3dution in aksdfy Buftdg ban 5d adddd AN fler RGubdion feranhdditional 1
{4-j2-Chloro-4-(4-trifluoronethyl-phenoxynet hyl)-phenyl sul fan iIub

2, 5- di met Hyatrpbrenexpsratuzedhe issapmixican hpquaptipist uping a Jppcoypk (1%%% )-conpound
was prepared according to the nethod described for preparing conpound
10. 6, using .25 conpound 24.2 as the starting material. 1H NVR (400 VHz)
(CDC13Y 8 Rudbdlidandd, d, .F=8.8 Hz); 7.42 (1H d,.7--1.6 Hz); 7.34 (11L s);
7.06 (111, dd, J 1.8, 8.2 Hz); 6.99 (2H, d, J=8.7 Hz); 6.67 (1H, s); 6.51
(1H, d, .F=8.2 Hz); 4.99 (2H, s); 4.68 (2H, s); 4.30 (21L 68 WO 03/024395

. J=7.1 Hz); 2.31 (3Hop&hi L teod % HE) . O Ho
& 14/ 031 hovs _pory (her 388 55¢ EPARIinShe ssey ridblabelda 2-46-0-4@)
4- [ 2- Chl orc@itdfoéitdrb bhet)emeh B2, plirhayriRbyinidppapehgiipHeaoyy)}2-
methylpropionic acid (Brown et al. (1997) Chem. Biol. 12:909-918) can be used. For

10 - PPARy binding assay radiolabeled 5- {4-[2-(methyl-pyridine-2-yl-amino)-ethoxy]-
benzyl}-thiazolidine-2,4-dione (described in U.S. Patent No. 5,902,726) can be used.

Proteins

15 For GST-PPARw and GST-PPARY, cDNAs encoding amino acids 167-
468 of PPAR« and amino acids 175 to 475 of PPARY, respectively, can be inserted info
the bacterial expression vector pGEX 2T (Pharmacia). For GST-PPARS, cDNA
encoding amino acids 138-440 can be inserted into the bacterial expression vector
pGEX 6P-1 (Pharmacia). GST-PPAR ligand binding domain protein can be expressed

20  in BL21 (DE3) cells {Stratagene).

iNOS Inhibition Assay

Compounds can be tested for their ability to inhibit the activity and/or
25  expression of iNOS using lipopolysaccharide (LPS) to induce INOS expression in the
mouse macrophage cell line, J774. See, for example, International Publication No. WO
02/28434 to Buchan ef al.

Measurement of iNOS Activity

30 :
LPS-induced iNOS activity can be measured using the following assay

~ conditions: J774 cells are seeded at a density of 35000-50000 thousand cells per well,
~in ablack, clear-bottomed, 96-well plate, 24 h prior to use. The cell culture and the

71



2, 5-di net hyl - phenoxy}-acetic acid (24). The title conpound was prepared
accordl ng to the nethod described for preparing corrpound 7, using1¢2Paag
24.3 as t heWOBABPhg material. MBS APSI nfe: 495 (MH). ' H MuRIS4aHZ)
(DVMBO-d6) 5 12.97 (1H, brs); 7.66 (2H, d, J=8.8 Hz); 7.59 (IH d, J=1.5
Hz) 7.35 (1H, s); 7.28 (1H, dd, 10 J--1.4, 8.0 Hz); 7.17 (2H, d, J=8.8

) Oany llogtondiuf Bt 5B Hk Prdodidil o ety b

assays t ham_?dﬂ’met1mrsati§lragte a?gil?imc)) geﬁsdzgiang feal edifigenen cmsw)aglrigaming t(:te gﬁzll)n UE
t I | rans

'ng\éfﬂm' o %ﬁﬁ%@@émﬁa@@%@ﬁfﬁt&}’%&lg%a@%eﬁh%M cells %FﬁlP(Q—E?@t@ﬁ\e) at a

density Ofw%gﬁ%{s%h{réo&%f voELL fof'?g.p?{ér ‘1;‘%& fo??@h"suﬁé&&ﬁ&ﬁrté f#h-24 h

before transfection. Approxi mately uci ferase ‘reporter plasnd, 8
ng of & coamdditain qfﬂ;@al'hmt;sfodahemenﬁems ndditioeof Id? A, (1N0Mqt1v1t¢hs)nt ech), and

(2ng EgsgL%FA@@%g%gé%@ %asmtgf,w}&cng ﬁ'@)‘w lazé\rlg Fl ‘g;’l\';\ﬁ‘?zﬁne of 10 pL

of Opti ME re%dbdléﬂdtﬁé BSHo vRiRhad wikR D-PBS Pbtewo@s MB&fisd et h%ﬁ?l apd m X
containing 10 L of Opti ME nedi um and of Li poFectam ne (G BCO BRL) .

After inc ragisaling). 5@6 D’IPBS ISaﬁheacRmt!\dedrmﬂd repladed ithOpRB&-comdalningh was added
and the r 0l lied t he ce Af t ! 6 h the
o um wad A AR Rt R o i e EE absiiot 00 Mg AR snifion &

PCT/ U302/ Mfoﬁgmpﬂﬁms%ﬁfé fbrh RadiOe 1t isl thedsGhal @flad @Jcﬁhu&ﬁdv&ve‘}ﬁf £ Si gma)

and test corrpound [concentrations ranging from10 Mto 0.1 Af ter

i ncubat i orf8f &im and wwmmv@mgﬂhofmm eTh%aWéW@f WSE!‘-GI lfaiwe BYOS
| f tivit
was. nor marrd o AR EPELRE sERGeGs b PARE RSB  en S G e s

derived fromthe cot ransfect ed pCW |3 pI asm d as | nternal st andar d.
Pl asmi ds 5&;&13X tk-luc reporter. plasnmds contain three copies of the
consensus ‘iﬂ’Fﬁ”‘é&‘F”’r@ﬂ Hbitign R (5 PRMA 1 esponse el enent [ TATCA AGGTCA A
AGGTCGis 10 TCTAG i nserted upst ream of m nimal herpes sinplex thyrnidine
ki nase pronoter in

LPS-induced expression of iINOS mRNA. can be measured using the

—

following assay conditions: J774 cells can be plated in 6-well plates (10° cells/well),
24 h prior to use. The cells can be pre-treated with PPARS activator control media for
6 h, prior to addition of LPS, which can be co-incubated with the PPARS
20  activator/control for a further 24 h. At the end of this incubation period, the culture
medium can be removed by aspirating and the cells washed with D-PBS. Following
removal of the D-PBS, total cellular RNA can be isolated from each sample using a
commerciaily available RNA isolation kit. First strand cDNA synthesis can be carried
out as per instructions supplied with the AMV reverse transcription (RT) system. An
25  aliquot (100 ng) of the RNA can be added to a mixture which contains (final
concentrations) MgCl, (5 mM), Tris-HCI (10 mM; pH 8.8), KC1 (50 mM), Triton X-
100 (0.1%), ANTP (1 mM), rRNasin (1 U/pL), AMV reverse transcriptase (0.75 U/uL),
oligo(dT)15(25 ng/uL). The resulting mixture can be incubated in a thermal cycler at 42
°C for 30 min, followed by 95 °C for 15 min, and, finally, 4 °C, until being transferred
30 toa ﬁeezer (<20 °C) for storage.
' For use in PCR, mouse iNOS sense, mouse iNOS anti-sense, mouse

GAPDH sense and mouse GAPDH anti-sense primer sets, such as those used in -
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the pG3 firefly luciferase reporter plasmd (Invitrogen). G5 tk-Iluc
contains 5 copies of the GAL4 binding site inserted upstream of mgigsboos
her pes si mW@R3/a243s5 di ne - ki nase pronoter in the pG3 firef PgTiUSE/PE2ase
reporter plasmd, 15 pSGhuPPAR8 and pSGonmuPPARS5 contain the nucl eotide
sequences for the human and murine PPARS gene inserted into the expression

t (St I
encodi ng ORETHTGHT I FEPAY - SOMaP RS o CrRR pokr R R IR RARES
'Drl\‘lze[)t eg Qﬂdﬁ&ﬂ&eﬁ% alBO- U}eacﬁéh?omﬂfé coﬁ&]b rlanglsipﬂ@fdmriﬁl' reaofiom Swahﬂfbl e GAL4

i ndi n omai n cloning vector can be ared usin

t echni quesa.%nlemhmgnmﬁ)l’ OBSHaHA8 ﬁ@f@?’@d !ﬂ%%g&?Mty to
bind t PP As SPA
Pol y1 ysi nelBelCLH Oy PG °§%@%@A§&%§@e?ﬁer gL fesay (SA)-
reconski t Lg&ﬁn&ysea(d@urwpmnagcdneadfatmﬁs)4crhg PCRsma e chufeflent 120 nv
phosphate buffer pH 7.1, 50 nmV sodi um chlorj C?Tg){ 6 %B A}) %Q% lés
gl ycerol , thernabeyalaraising ShelRBpRmEFOBAGaPs:) 4 A9 s WESpY
propanesulgwa‘gfg«; ggégp@%rsgjg e Read sSk Si¥ing fﬁnaﬁa;témmfst@%mw

protein cdn an € mxture incu ate for at 4°C. The 40 }tL
of bead slfgf$ itm@,ah\s fenpladde He haikained atf4 ‘t(ésmtll(anadmdnm awtgatqsage

é%??ffcﬁé? o Srﬂ%s DBrGErHARG ] BB OIPHO: SNPATIE PERRBSACT o, 50 pL
’ ure p
of a 28-4Q; g&dgggtl wec%%qﬁévﬁasl n assay buffer can be added. After
or ona

|ncubat|on h at” room tenperature the assay m x can be
guantitated using a Topcount (Packard) 5 Radi ol i gands For PPAR8 and PPARa
bi ndi ng a rad eled 4-(3-(1-((2- chloro-6-fluoro
phenyl)etﬁ%ﬂ?"@mfﬂt HW%PB nnyl ) ur ei do) pr openyl ) phenoxy) - 2-

nmet hyl propionic acid (Brown et al. (1997) Chem Biol. 12:909-918) can be

used. For 10 - PPARy bi nding assay radi ol abel ed
5-{4-[ 2- (et hyl - pyr M’Sﬂadtg:eg iIN@fiagbyiteandsgpession of TNF can be measured

15  using the following assay conditions: J774 cells can be seeded at a density of 35000-
50000 thousand cells per well, in black, clear-bottomed, 96-well plates. The cell
culture and the drug dilutions can be carried out in complete media, which consists of
DMEM (Dulbecco’s modification of Eagle’s medium) containing fetal calf serum
(10%), glutamine (2 mM), penicillin (100 u/mL) and streptomycin (100 pg/mL). The

20  J774 cells can be pre-treated with PPARS activators, or vehicle, for 6 h prior to, and for
24 h subsequent to the addition of LPS. Twenty-four hours after the addition of LPS,
iNOS activity can be measured by the following method: The cell culture media/drug
dilutions can be removed for measurement of TNF concentrations, and quantified using
a commercially available ELISA system. The cells can be washed with D-PBS. The

25 D-PBS can then be removed, and replaced with D-PBS containing DAF-2 (4,5-

* diaminofluorescein; 5 pM) and L-arginine (500 pM). INOS activity can then be

measured as described above.

Exam_ple 30

30
| This example describes an in vivo assay used to evaluate compounds of

the invention.
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benzyl } -t hi azol i di ne-2, 4-di one (described in U S Patent No. 5,902,726) can
be used. Proteins 15 For GST- PPARa and GST- PPARy, cDNAs encodi ng afhp®i/2006
aci ds 167- WOSPH3PPARct and amino acids 175 to 475 of PPARCT/USRE6| vel y,
can be inserted into the bacterial expression vector pGEX 2T (Pharnaci a).
For GST- PPARy, cDNA encoding am no acids 138-440 can be inserted into the
bacterial expression vector pGEX 6P-1 (Pharmacia). GST-PPAR |igand binding
dormai n protein can be expressed 20 in BL21 (DE3) cells (Stratagene). iNCS
| nhi bi ti onHAEEHo1EsIvloARSE Inddigh litholeeted el Ratst heir ability to inhibit the
activity and/or 25 expression of i NOS using |ipopolysaccharide (LPS) to

i nduce i NOS expression in the nouse macrophage cell line, J774. See, for

exanple, Internatio i cai.i ' 2 .

Measur ement of i NOS cte%gggy&%ﬁ%s%n(gy?e@i{N@gﬁeﬁ%ﬁgyﬁ an og%t@rr(%slasur ed
usi ng the diel (Il @hchodessteayl, 0.5%ndiolic acid and TP%4 coedniusoidyfor $édalesd Tie a density
of 35000- 50000 thousapd . cells per well, . in a black, clear. bottoned,

96-wel | pl HfTBals 3erg,0n Y6?95#8"1@&8%‘_0%8%‘95|S“%Pﬁ11‘%513%5§r{§1mceﬂ%’_l°'ﬁ§% 03/ 024395
14/ 03/ 2006541 RER WSO HAPARR I i1 Fidhil IT8RTaPARE S thét EmPBEndswezoTBbEt €

medi a, which consists ‘of DVEM (Dul becco™s nodification of Eagle' s nmedium
cont ai ni ngug/kg/dhy.cal f serum (10%, glutanmine (2 mM, penicillin (100 u/nl)
and streptomycin (10 .~ Jhe J774 ce r re-tr it h PPARS
activators or vehi cl&ggﬁ%o%uﬁﬁg}t’ %GBL!m?PZ‘* %ﬁ?‘“’%ﬁ&ﬁ%‘g"%‘tgg"‘g%ﬁ?gt o, the 5
addi tijgn QfetekR®ed FNbMod ObtainB@YY SaiFBIE&T. HITE. athlistdrélretdrmistfion WMES activity

is nmeasured using the follow ng nethod: The cell culture nedial/drug

di | ut i ons parfermedeqroy Hitachhd1 {hartermpticanstigne date a1 selectpdsompriings of Bies

nodi fi cat i, f pha t.e- d saline). The D-PBS is then renoved, and
repl aced WECH 1@%%§E%%%tnﬁ?dnﬁ%afb?ﬁﬁ 2 (4,5-di am nofluorescein; 5 M and
L-arginine (500 pM. After incubation at 10 37 C for 3 h, fluorescence from

each well is nmeasured_at an excitation wavel ength of
Table 9. Serum HDL cholesterol levels (% of increase) determined for selected

15  compounds of the invention.

% of increase
Compound at 30 mg/kg

1 ++

2 ++

3 +

4 e

5 +

6 ++

7 +

8 +H

9 +

10 +

11 ++

21 ++
22 + .
25 ++
26 o+
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485 rimand an em ssion wavel ength of 530 nm The ability of LPS to induce
i NOS activity, in the presence and absence of a PPARS activator, fi@?oﬁﬁﬁﬁbs
be cal cul atwed 03/daesur ement of | nliibition of i NOS ni RNA 15 PESAISA2EsY
expression of i NOS nRNA can be neasured using the follow ng assay
conditions: J774 cells can be plated in 6 wel | plates (106 cells/well), 24
h prior to use. The cells cafr—be—pt+e L.F .d i LII PPARS acti vator control
media for 6 h, prior to addition of gjﬁ tan be co-incubated with
the PPARS 20 acti vat or/ cont|r €pupenng fur”rtﬁ i At the end of this

i ncubation period, the cul tjure 2Fedi ym can be rerm\ ed by aspirating and the
cells washed wth D PBS. FolH-ew-nag—+renpy of—the-'D- PBS, total cellular
RNA can be isolated from eac#sa?FﬁPt&“gEFé'ie’ﬁ d %omerci al | y avail abl e RNA
isolation kit. First strand ZDNAdgitlA®spEestan be carried out as per
instructions supplied with the AW reverse transcription (RT) system An 25
aliquot (100 ng) of the RNA can be added to a m xture which contains (final
concentrations) M Clerfia HD) cholesteroHevel (Hofithdreqsk) Bfed) to therat¢ SOHPLY) , Triton
X- 100 (0.1%, dNTP (I , MV reverse transcriptase
(0.75 L§/L)mcre@ﬁelf@@(lﬂqﬁ%@?%“ﬂﬁmﬁf)’ms%@%tg‘i%q f"ﬁﬂﬁ M xture can be incubated
in a thermal cycler at 42 C for 30 mn, followed by 95 C for 15 mn, and,

finally, 4 C, 'until being transferred 30 to a freezer (-20 C) for storage.
For use in PCP, npusscinmyemd §€‘ﬂ%’@‘eSt%&f§@’)l“N€%"ed'ﬂﬁH‘:h%%ﬁ‘é’b("‘g%us% GAPDH sense
and nouse GAPDH anir-sense pri n% %E%Oessterglgﬁﬁ t hose used 92

03/ 024395 14/ 03/ 2006 PCTI US02/%45 f &r nat naI Publ i catl on No. WO

02/ 28434 to Buchan et al., can be used. PCR can be wundertaken in a 50-L
reaction volume containing 5 L of the RT reaction, sense and anti-sense
prinmers for i NOS/ GAPDH (0.4 pnol/pL), dNTPs (160 nM KO (50 mM,
Tris-HC1(10 mM pH 9.0), Triton X-100 (0.1%, MCl2 (2 mM and Tagq DNA 5
pol ymerase (0.04 U pL) (final concentrations). The PCR can be carried out
ina thermal cycler using the follow ng conditions: 95 C for 60 s,

foll owed by 28 cycles of 94 Cfor 30 s, 55 Cfor 60 s, 72 C for 90 s.
Follow ng a final extension step of 72 C
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for 5 mn, the sanples can be nmaintained at 4 C until analyzed on an
agarose gel. Analysis of sybr-green-stained gels, by densitonetryj,g@dy08s
carried outWOgPy3% Storm 10 fluori mager system (Ml ecul arrcaisozzsR)? |
Measurenent of Inhibition of TNF LPS-induced NOS activity and expression of
TNF can be neasured 15 using the follow ng assay conditions: J774 cells
can be seeded at a dgpsit f_.35000. 5000 . , In

bl ack, clear-botto ,1 Pg@yﬁgﬂs aﬁ&g{d tgg?a@ﬁg&t@%ﬁ&%ﬁ@% %@ec%ﬁ%\ﬁéeﬂedr ug

di | uti ons 1eadn BRoFIAEE By Riférendd a6 OMgake Lidivigst] publidatioh ocait apsticafion DVEM

(Dul becco's nodification of Eagle's nmedium, containing fetal | f serum
(10%, gl vveraspesificallyang ,mdp@wgv mndipateditode nearyorgicd bgi?féﬁfpﬁwéﬁw“@ﬁoo ’
pg/m.). T 4. - 3k ¢ jvat.ops, or

Veni ol e, 15 RBegblf e e B8 BmAcRtsl i Bk Padh By RRPSRIRERIMALANT. CF | s
Twent y 5f oukaipléror pilrpeses bhelamiydif uhderstafidih @3t will DédBadityt dppatent odhodsofmeasur ed
by the follow ng nethod: The cell culture di.a/ dru di | utians can be
renoved f cEdinayskHbinghe a’@fnw0£@ﬁé &% Pgﬁ%s,m?i‘?ﬂﬁlog%ﬁ’%r'%gmﬁ‘g?%g a
conmer ci al | : j D - PBS.
The 25 D - b e e g DAF- 2
(4, 5- di anhogfpbndadedaieis. n; 5 M and L-arginine (500 M. INGCS activity can
then be neasured as descri bed above. Exanple 30 30 This exanpl e descri bes
an in vivo assay used to eval uate conpounds of the invention. 73 WD

03/ 024395 HDL Chol esterol Assay in Hi ghChol esterol Fed Rats 14/03/2006

PCTI US02/ 29232 Mal e Sprague-Dawl ey rats (BW 100-120 g) were fed a high
chol esterol 5 diet (1.25%cholesterol, 0.5%cholic acid and 10% coconut
oil) for 14 days. The animals were orally dosed with test conpounds
suspended to 0.5% nmet hyl cel | ul ose solution once a day over the final 7
days. Typical doses of test conpounds were 1-30 ng/kg/day.
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After 7 days of treatnent, serum HDL chol esterol concentration was 10
determ ned from bl ood obtained by tail bleeds. HDL chol esterol 14/03/2006

det er m nat i \3‘?@8 rfornmed on a Hitachi 7170 automatic anal yzer. Data for
sel ected co(r)?%B % the invention are summarized in Tabl &7USFHRI2E2 9.

Serum HDL chol esterol levels (% of increase) determ ned for selected 15
conpounds of the invention. Coq !pound% of increase at 30 ng/ kg i ++ 2++ 3+
4++ 5+ 6++ WhAAHS SLAREDIIg 21++ 22+ 25++ 26+ 74 1 WD 03/ 024395

PCT/ US02/ 29232" 0 3/ 2 0 06 Conpound% of increase at 30 ngl kg 27+ ++
denot es greater than1100%A centhened bavinpbesfornuleda):Ser um HDL chol est er ol

| evel (% of increase) refers to the rate of HDL1 3
R'0,C-CR*R*-Y-Ar'-X-Ar-Z'-7%-Ar

Ia
5 or a pharmaceutically acceptable salt or prodrug thereof, wherein
X is selected from the group consisting of  S(O)n, CR’R” and
SO,NR”;
Y is O or CR'R”;
7! and 7 are independently selected from the group consisting of O,
10 S(O)m, (CR’R”),, N(R™), C(O)NR” and CR’R”C(O)NR"";
alternatively, Z' and Z> may be combined to form (Cz-Cg)alkenyl;
Ar! and Ar? are independently an aromatic group;
Aris aryl;
R' is selected from the group consisting of hydrogen, {C1-Cgalkyl and
15 aryl{(Cy-Cyalkyl;
R® and R® are independently selected from the group consisting of
hydrogen, (C,-Cyalkyl, aryl and aryl(C;-Cq)alkyl;
each R’, R” and R’” is independently selected from the group consisting
of hydrogen, (C1-Cg)alkyl, aryl and aryl(C;-Cg)alkyl;
20 the subscript m is an integer from 0 to 2; and

the subscript n is an integer from 1 to 2,

25
2.  The compound of Claim 1, wherein Ar' and Ar” are
independently selected from the group consisting of benzene, naphthalene, pyrrole,
imidazole, pyrazine, oxazole, thiazole, furan, thiophene, pyridine, pyrimidine,
benzothiazole, benzimidazole, indole, isoquinoline and quinoline and Ar® is selected
30 from the group consisting of phenyl, naphthyl, pyrrolyl, imidazolyl, pyrazinyl,
- oxazolyl, thiazoly], furyl, thienyl, pyridyl, pyrimidyl, benzothiazolyl, benzimidazolyl,

indolyl, isoquinolyl_ and quinolyl.
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5 increase relative to the vehicle and was cal cul ated as foll ows:

t est

conmpound HDL chol esterol (ngldl) - vehicle HDL chol esterol (rng/dl)syehisghe
HDL chol ester(g!qy&g%dl) x 1 00 75 WD 03/024395 14/03/2006. PCT/ US02/ 29232

Al publicat¥

herein incorporated by reference as if each individual publication or

patent application

patent applications cited in this specPflTUa03¥A32%r e

were specifically and individually indicated to be
i ncorporated by reference. Although the foregoing,invention has been

described in some ded.ail The campoustd ¢fiGlais 1. avheeindadas! A AFPEZE: pur poses
of clarity of understanding, it will be readily apparent to those of
ordinary skill in the artTherompatd affClbine]hexinyg thg®rotlat(H)s i nvention t hat

certain-changes and nodifications may be,

fromthe spirit or scope of OtheRapg@nde
ROAAT 1S | NED

formula (la): 02C CWe--Y- &2 X i @

pharmaceutically acceptable &alt_or 410

)y odrg
fromthe group consisting of S(03,,,F,E CRR' Bnd S2NR'; Yis Oor CRR';
and Z2 are independently selected fromthe group consisting of O,

S(O.,,.,,
z2 nayjbev%ggﬂ'lned to form (C2-C4)al kenyl; Arl and Are are independently

an arofmti ¢ group;

03/ 024395 PCT/ US0212923

10

15

20

25

Rims. 76 14/03/2006 WO
1., ALO
W%a—gg or a

thereto without departing

ound having the

10

thereof, wherein X is selected

Z1

(CRR),,, N(R), C(O NK" andbcr R C(ONK"'; alternatively, Z' and

RLRRY R, Rf’, R’, R®and R® are independently selected from the
group consisting of hydrogen, halogen, (C1-Cy)alkyl, (Cs-Cg)cycloalkyl, fluoro(Cs-
Cyalkyl, OR’, aryl, aryl(Cy-Cgalkyl, NO,, NR'R”, C(O)R’, CO:;R’, C(O)NR'R”,
NER™C(O)R?, NR™")COR’, NR™")C(O)NR'R”, S(0)mNR'R”, S(O)R’, CN and
NR”)S(0)mR’;

optionally, when R’ and R” are attached to the same nitrogen atom, R’
and R” may be combined with the nitrogen atom to form a 5-, 6- or 7-membered ring
containing from 1 to 3 heteroatoms selected from the group consisting 6f N, O and S;
and

optionally, any two adjacent R groups selected from the group
consisting of R% R?, R*, R®, RS, R7, R® and R® may be combined with the carbon atoms
to which they are attached to form a fused aromatic or cycloalkane ring.

5. The compound of Claim 4, wherein R* and R are both hydrogen
or methyl.

6. The compound of Claim 4, wherein Ar® is selected from the
group consisting of substituted phenyl, substituted or unsubstituted naphthyl,
substituted or unsubstituted pyrrolyl, substituted or unsubstituted imidazolyl,
substituted or unsubstituted pyrazinyl, substituted or unsubstituted oxazolyl, substituted
or unsubstituted thiazolyl, substituted or unsubstituted furyl, substituted or

: unsubsﬁtuted.thienyl, substituted or unsubstituted pyridyl, substituted or unsubstituted

pyrimidyl, substituted or unsubstituted benzothiazolyl, substituted or unsub_sﬁtut_ed
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Ara is aryl; R is selected fromthe group consisting of hydrogen,

(Cl-C8)al kyl and 15 aryl (Cl-C4)alkyl; Ra and Rb are independently;sglfcies
fromthe group consisting of hydrogen, (G -C4)al kyl, aryl and

aryl (G - C4) VRP¥244ch R, R' and R'' is independently sel eBEEYSPYIEA2t he
group consisting of hydrogen, (G -C4)alkyl, aryl and aryl (Cl-C4)al kyl; 20
the subscript mis an integer fromO to 2; and the subscript nis an

integer froml to 2.. 2 . . i el and Al are
i ndegendenl?efwg'fl@ Ie%‘%th‘Bﬁ%Itgﬁgﬁsgggﬁgégéﬂ%ﬁg@h@%@ Eenzehge{ft&%gpht hal ene,
pyrrole, ispafaag fd sabstiaredies umentatiolied quiidlgkzol e, furan, thiophene,
pyridine, pyrimdine, benzothiazole, benzim dazole, indole, isoquinoline
and quinoline and 4Ar 3 i s BRlBRHEEHBES CaRi! WRertih Qb isqesylripyadydl phenyl
napht hyl, pyrrolyl, imdazolyl, pyrazinyl, oxazolyl, thiazolyl, f aryl,

thienyl, pyridyl, Qyrim , ¢ G Y| Eé fordakqim! .. 1 ndolyl,
 soquinol yi and qinol vi tle:poRFHES G G horRETRL DRI 6535 3 The
conpound of Caim1, wherein Art and Are are benzene. _ 4. The conpound of

Caim1, having the fornulg (IF8): K8 RRPR3RR6 R7 R41- R* ZI-Z2-M I b 5 wherein
R2, R3, R4, R5, R6, RR,0 and R\ are Ii!l el ected fromthe

group consisting of hy - - C6) cycl oal kyl ,
fluoro(d - C4)al kyl, OR, gyl =&yl (C )Balkyl,, . NRR, C(OR,
COZR , 5C(ONR R', N(R') C(O RR® NRR') RR N(R"B%(O)RQR‘ R', S(OMR R',
S(OnNMR, CNand 10 N(R)S(OnR ; I

wherein
RY R* R*,RY and R* are independently selected from the group
consisting of hydrogen, halogen, (C1-Ca)alkyl, fluoro(C;-Cylalkyl, OR’, aryl, aryl{Cy-
10 Cjlalkyl, NO,, NR'R”, C(O)R’, CO.R’, C(OINR’R”, NR™)C(O)R’, NR™)COR’,
NER”)C(ONR’R”, S{0)NR'R”, S(O)R’, CN and NR”)S(O)mR’.

9. The compound of Claim 8, wherein at least one of RY,R*, R?,
R¥ and R* is not hydrogen.
10, The compound of Claim 8, wherein at least one of RV, R*,R%,
15 R¥andR* is fluoro(C;-Cy)alkyl. .
1. The compound of Claim 10 , wherein R* is CFs.
12. The compound of Claim 10, wherein R* is CFs.
13. The compound of Claim 10 , wherein R” is CFs.
_ | 14, - The compound of Claim 4, wherein AP is 2-pyridyl, 3-pyridyl or
20  4-pyridyl
15. The compound of Claim 14, having the formula (IV):
o R R R R R%
R'0 N
R ' R R R R B ’ R’ '
v

. wherein. -
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optionally, when R and Ware attached to the sane nitrogen atom R and R’
may be conbined with the nitrogen atomto forma 5-, 6- or 7-nenbergdysinge
containing from1 to 3 heteroatons sel ected from the group consisting of N,
0 and S; arWO50YPES onal |y, any two adj acent R groups sel e®CFaIsprzmsx he
group consisting of R2, R3, R4, R5, R6, R7, R8 and RO may be conbined with
the carbon atons to which they are attached to forma fused aromatic or

yrogen or mothyl  Ri donfBRd °%ﬁpsv$ﬁnﬁ“ys%ﬁé¥“€ff Rl ecrea from

the group S t Nk RS s$tituted
napht hyl , c@%ast?%ﬁ%%?’ I?Jl‘ﬁé%dtr)lsﬁ S%}()ggﬁ r(?rg st | tﬁe{tggmg%(

un;ub_st i t uCdlkyliNGyz DIRVR”, CO)BUIEEDRE ¥ 'R 4 MRNGR ny! | )
substitute Ll A it » unsubstitute

thi azol yI | RZhotOReR: SORRCES ﬁbﬁf“ed&%@ylﬁ& ﬁgt)’%ut ed or

unsubstltuted t hi enyl substltuted o bstitut ri ubs tuted or
unsubstd t ut ed pyif“xnl dyl T es‘i?S%PPPP@uP W ﬁfﬁgltﬁﬁr{%i‘ft%eé ﬁ“}’? 6"{

subst i t ut eg, Qfﬁlwéf‘%:{y e g;(@ﬁ);%ggbgﬁge WO 03/ 024395 PCTI u302/29232

ben2|rn|daz ftutéd or “tnsubsfituted indolyl, substituted or

unsubstituted 1 soqul nol Wncthathebt ERkAY, of Héfﬂsjé@ééeﬂégkgd%xﬂtﬁe'ﬁéﬁﬂ

The conpound of aim 4, ere nAra I's heny or pyri 8. The corrpound

of C ai m 4gonkiggel (08, [CHU(GHE), bxd SezNR”ﬁdmcﬂzg | wher ein R', R,
R3', RR and R5' are i1ndependently selected fromthe group consi sti ng of

hydrogen, hal ogengg, ( Cl- CAral dsitlpouid SH0TIaIneCS; $Horainky ks S @Rl Y iaOyl , aryl (G 10
C4)al kyl, N2, \RR', C(OR, R, CONRR, N(RH)(OR, N(R)C®RR, -

N(R") GoO NR R", (D) MR Fhe cofrpbiiiR of Cibin? A dwhkBin)8{sQeEted from the group
consisting of S(O)m, CHz, C(CH), and SO;NR™ and Z' and 7? are independently
selected from the group consisting of O, (CR’R”),, N(R”), C(O) :

CR’R”C(O)NR™".

20. The compound of Claim 4, wherein Ar” is phenyl or pyridy! and
15 Xis selected from the group consisting of S{O)m, CR’R” and SO;NR”.
21. The compound of Claim 4, wherein Ar® is phenyl or pyridyl, X is
selected from the group consisting of S(O)m, CHa, C(CH), and SO;NR”and Y is O.
| 22, The compound of Claim 4, wherein Ar” is phenyl or pyridyl, X is
SandYis O.
20 ' 23, The compound of Claim 4, wherein AP is phenyl or pyridyl and

Z! and Z? are independently selected from the group consisting of O, (CR’R”)y, N(R”),
C(O)NR” and CR'R”C(O)NR"".
24. The compound of Claim 4, wherein Ar’ is phenyl or pyridyl, X is

selected from the group consisting of S(O)m, CH,, C(CHz), and SO,NR” and 7! and 7
25  are independently selected from the group consisting of O, (CR'R™)z, N(R”), C(O)

and CR’R”C(O)NR™™.
25. The compound of Claﬁn‘l‘f-, wherein Z' or Z? is CH,.
26. The compound of Claim 24, wherein Z! or Z2is NH.
P 21, | ‘The compound of Claim 24, whierein Z%is CR'R'C(O)NR’".
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9. The conpound of Claimd, wherein at |least one of R', R2I, R3', R4 and
R5'" is not hydrogen. 1.0. The conpound of Claim8, wherein at | eastsps @bs
R, RR', R, 15 R4'" and R5 is fluoro(Cl-C4)alkyl. U 13. 20 4-pyridyl.
The conmpound¥@P3HIMSm 10 , wherein R3' is CF3. The conpounBCHUS@2823h 10
wherein R4' is CF3. The compound of C aim 10, wherein R .is CF3. The
conmpound of Claim4, wherein A? is 2-pyridyl, 3-pyridyl or 1$%. The conpound
of Gaim14, having the formula (1V): R 2 RS R4 RY. N m%ein 79

14/ 03/ 2006 WO 03/ 884395 P teqRiedotlamel; weereinrZ 43 Ognd ZR5 (G B -

i ndependently selected fromthe group consisting of hydrogen, hal ogen, (C
-C4)al kyl, fluorog£l- C4) aTkydompoRad of Glaim 26 yor(a@hantdieatidally ac¢ep@mbleNR R',
CCOR, CO2R, C(ONRR', NR)C(OR , N,R R ONR.R ,,

S(O MR R Seltsroyofmg ﬂ'@RT’O&n‘!t\S‘l‘WIPQ‘W eeyhgn mgeﬁg fésw%%ﬂ)au POTESHREn 4,
wherein X is selected fromthe group consisting of S(Om CH2, C(CH3)2 and
S2NR'. The conpound of Claim4, wherein X is selected fromthe group
consisting of S(O .., .,s C(CH3) 2 and SO2NR' and is.O 1.8. The conpound

[ ndofdaim4,
SN

of Claimd4, wherei i
pT Ry, C(GH3) 2 and

CHls CFs CFs
C Q
. S HO\“/\O/@ O/©\ -.
5 © Ch CF3 _
30, The compound of Claim 24, wherein 7! is (CR'R”), and Z% is O.
31,  The compound of Claim30, or 2 pharmaceutically acceptable

salt or prodrug thereof, wherein said compound is selected from the group consisting
of; | '
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selected fromthe group consisting of O, (CRR')n, N(R'), C(ONR' and

CRR CONK ". ZO The conpound of Caim4, wherein Ara is phenyl aw/03/2006
pyridyl and _15 Xis selected fromthe group consisting of S(Om CR R' and
SOPNR'. 21. THAO¥GAHSund of Claim 4, wherein Ara is phenyl oPCPURG2RPb32 X i S
sel ected fromthe group consisting of S(Om CH2, C(CH3)2 and SO2NR'and Y

is O 22. The conmpound of Caim4, wherein Ara is phenyl or pyridyl, Xis
S and Yis 0. 20 23. The conmpound of Caim4, wherein Ar@, i s phenyl or

pyridyl and Z' and 22 i ndependently sel ected fr he group consi sting
of 0, (CRR')n, m and CR'R"C(O)NK" corrpound of Caim
4, wherein \’ﬁ/l\ ' , X s HO p

consi sting of gS(O meuCH2, C( CH3 nd SO2N and and z2 2 .
i ndependently sel ect ed from t he grofs consi sting of 0, (CRR"), I\ﬁFS)
C(ONR'" and CRR'C(ONK"'. as. The conpound of Caiml+, wherein ZI or Z2

is CHz. 26. The Coﬁtl@undcﬂz;f Claim 24, wherein Z1 or ZZ:H s NH 27. The

conpound of Cl aim in Z2 is CR R'C( OHMK %+ _S0_%4/ 03/ 2006 WO
03/ 024395 RCT/ USOZ 232 he conmpoung_.of C @ erein Z2 is O and
eis (CR R"'&ST 29 The C B f Clai ﬁno'qﬁ,\r ' b | | ynd
accept abl e sa®t or prodrug ther ~cidher ei 1 sai d corrpound i's &ted from
the group consisting of 0 CH3 CH3 | 'CF3 5 3
cl
ey
Ho\n/\o/% 0\©\
© CF3
32, The compound of Claim 24, wherein Z' is (CR’R”), and Z* is
N®R”).
33. The compound of Claim 32, or a pharmaceutically acceptable

5 salt or prodrug thereof, wherein said compound is selected from the group consisting
of: |
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The conmpound of O ai n2#,.wherein Za is (CRR')" and Z2 is 0. 3x. The
conpound of Claim 30, or a pharmaceutically acceptable salt or produWgs/zo0e
t hereof, wherein said conpound is selected fromthe group consisting o 81
14/ 03/ 2006 WPH3HH395 C S HO C HO C PCT/ US02/ 29232 32. PERAISEHMBHUnd of
Claim?24, wherein Z' is (CRR', and Z is NCR'). 33. The conmpound of C aim
32., or a pharmaceutically acceptable 5 salt or prodrug thereof, wherein

sai d conpound is sel ected,fromthe group congksting pf 82 WO 03/024395 C!
14/ 03/ 2006 PC‘[,IaéJSOZI 292 2' CF3 S 34. The co @

nd of J[Cl aim 24, wherein Z
Is N(R') and Z27i 354The conmpound of Wherein Z° is 0 and
h

Z2 is 5CR R . N ound 0'1’0~ﬂ;|"a¢' '@ , @ ceutically
acceptable ¢ ’ sﬁj\CF o) h@cp
3 3
¢l
s
HO N
Yo @\
0 CF3
CH; G
cl HaC. s
Ho\r(\o CHs N\CL :[)(\0 \@
: CF3
CF.

3
CH;  CHs : CHy
HaC s s
HO N N
T o, v 5t
0 CFs © CFs

34. The compound of Claim 24, wherein Z! is N(R”) and 2 is

CR’R”.

35. The compound of Claim 24, wherein Z' is O and 7% is
5 CRR"C(O)NR™.

36. The compound of Claim 35, or a pharmaceutically acceptable

salt or prodrug thereof, wherein said compound is

S
- HO 0/[:;:r’f1:;:1\0 . N Ny
E)I/\ CHs CHs /\é/ U .

31 The compound of Claim 4, wherein
10 X is selected from the group consisting of S(O), CHa, C(CHs), and
SO;NR™; |
YisO; : : _
| —Z'-7%-is selected from the group consisting of ~O— (CR'R”)—
“(CRR")~0, ~NR”)HCR'R") ~(CR'R")-N(R”)- and -O-CR'R"C(O)NR™;
15 Afis selected from the group consisting of phenyl, oxazolyl, thiazolyl,
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salt or prodrug thereof, wherein said conmpound is HO 37 The conpound of
Caim4, wherein 10 X is selected fromthe group consisting of S(Oy4s63/2006
CH2, C(CH3)2 and sow,,. Y is o; Zl-Z2--- is selected fromthe group

consi sting oVO@HR R')n-, - (CRR'% NR')- and - O C R R @ODUSR#29232 15 A?
I's selected fromthe group consisting of phenyl, oxazolyl, thiazolyl, 83
14/ 03/ 2006 WD 031024395 PCTTUS02/ 29232 pyridyl, benzim dazolyl and

qui nol yl ; .i$.56l.e . roup consi sting of hydrogen,

(C1-GCs) al k%%ﬁ%gﬁ%@fﬁ%%@ﬁ R2, R3, R4, R5, Rs, R7, R$ and RO are

i ndependent |y sel ectRbisfselacted rom the gioay poedsini $F hydrogén, (FECHEHEN] andal ogen

and (4 -C4)al kyl and (C5-C6)cycloal kyl; optionally, any two adj acent R

gr oups sel @HEHCriabatit he group consisting of R2, R3, R4, R5, R6, R7, R8 and .
RO may be conbi ned w1 K3t S apthgn 9 t0 whij hed to
forma fused benzengég’c@gﬁo’%kgﬁﬁ@% a@nﬁ@gﬁﬁ)ﬁl&%h fg@%&eﬁg 10 each
R, R' landxB®lp consistinglefleydiegen| halsgenent ¢0,-Cyalyt oiel (@sdlgcyclvatisykt i ng  of

hydr ogen, (Cl-C4)al kyl,, | and aryl (Cl-C4)al kyl ;  optionally, when R and
R' are attached to t%@"-%g[)émﬁf eat%ssouns Se‘f%ﬁtﬁﬁ%’mﬁﬁgﬂ@comi ned with

the ni troqeRsidRBfAre, ROMBRE R R? RO aRﬁEiHr%‘?) @mbir28 wiflORE hBbMGtopsom | to
3 het er oat ons s]%lreect é%’fl?gm’t & g’;rogf)l consrsti n%l ’(%& RIW 0 and S: 8 "t he
subscri pt towmihichahey are etjechefl toford at fiosd beanshetoneycloliexand pg;n i s an i nt eger
froml to 2. as. Th%gcogggunﬂ f Claim4, wherein Xis selected fromthe
group consisting of S Yo$Y: vis O

b each R’, R” and R’ is independently selected from the group consisting

of hydrogen, (Cy-Cg)alkyl, aryl and aryl{(C;-Cy)alkyl;
optionally, when R’ and R” are attached to the same nitrogen atom, R’

and R” may be combined with the nitrogen atom to form a 5-, 6- or 7-membered ring
containing from 1 to 3 heteroatoms selected from the group consisting of N, O and S;
15 the subscript m is an integer from 0 to 2; and

the subscript n is an integer from 1 to 2.

38. The compound of Claim 4, wherein

X is selected from the group consisting of S, SO, and CH;

Yis O;
20 -Z'-7%is selected from the group consisting of ~O—CHa—,
 ~0~CHz);—, ~CHz-0O—, -CH,-S-, ~-NH-CHy~, —~CH,-NH-~, ~O-CH,C(O)NH and

—CH=CH—;
A’ is selected from the group consisting of phenyl, 2-
~ trfluoromethylphenyl, 3-trifluoromethylphenyl, 4-trifluoromethylphenyl, 4-oxazolyl,
25  5-thiazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-benzimidazolyl, 4-quinolyl, 5-quinolyl
and 6-quinolyl; |
R! is hydrogen;
R?, R%, R, R® and R7 are independently selected from the group
_ consisting of hydrogen, chlorine, meﬁhyL ethyl, n-propyl, isopropyl and cyclopentyl;
30 optionally, R? and R® are combined with the carbon atoms to which they
are attached to form a fised benzene or cyclohexane ring; '
| optionally, R® and R are combined with the carbon atoms to which they .
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20 -Z" -Z7- is selected fromthe group consisting of -OCHZ , ---O(CH2)2
--CH2-0-, -CH2-S-, NHCH2 , -CH2--NH, -0-CH2C(O NH and - CH=CH 14Aﬁ£/;jo$s

selected fro oup consi sting of phenyl 2 ti fluorometh hen
trifluoromet Wﬁ%ﬁéﬁ? 4-trifluoronet hyl phenyl, 4-oxazolyl, Cy '95“2’2 232

5-thiazolyl, 2-pyri dyI , 3-pyridyl, 4-pyridyl, 2-benzim dazol yI , 4-quinol yl,
5-quinolyl and 6-quinolyl; Rl is hydrogen; R2, R3, R4, R6 and R7 are

[ ndependenta aﬁ@ﬁ%qgnﬁgqﬁgeglg@nzgﬁ@ﬂﬁg. consi sting of hydrogen, chlorine,
nmet hyl , ethy propyl, |sopropyl and cyclopentyl; 30' optionally, R2 and

R3 are combined wit h R°hB® et Boare sachrydrogemhi ch they are attached to forma
fused benzene or cyc qheﬁﬁ?e i g&) gptionally, e and R7 are conbined with
the carbon atons to B¥%/ 03/ 2006° WD 031024395 PCT/ US02/ 29232

are attached to for meacﬁmsgdahenraa%aepamenﬁ@seleae@adm%gmpemtmhgdrogen
Ra and Rb are hydr ogg each R' and ' Is independently selected from

theI gr ofip @6lhﬁdriggﬂm -@4)@?1{Yh96ﬂ6@bﬁyl(@€§4)@ﬂ§yél kyl , aryl and
oY ogen atom R CanptRRuR gl bl kAR afopBl o A MARLEREMER ROTE

5-, 6- or 4nd REfa§tREofibigd vﬁﬂrthanmro@m toeito ¥oirwa 3- rﬁebevmdnmchﬁigect ed
fromthe group consisting of N, O and S; and 10 the subscglgé gs an

i nteger fr eeAtgning from 3do heﬁmﬁmlﬁcteéaoné&mgm paisLs
phar maceuth? Ally acceptable carrier, excipient, or diluent and a conpound
having the Tornula (la): RlOZC—CRae-Y—ArI X A? 2z Ara la 15 or a
phar mateut i cal | y accthptsabidceiptialis arointageofisi@ tol2er eof , wherein X is sel ected
fromthe group consisting of 0, S(Om CR R' and

39. A pharmaceutical composition comprising a pharmaceutically

acceptable carrier, excipient, or diluent and a compound having the formula (Ia):
R'0,C-CR*R*-Y-Ar'-X-Ar’-Z'-Z-Ar
Ia
15  orapharmaceutically acceptable salt or prodrug thereof, wherein
X is selected from the group consisting of O, S{O)n, CR’R” and
SO;NR™;
Y is O or CR’R”;
Z! and 7* are independently selected from the group consisting of O,
20 S(O)m, (CR’R”)p, N(R”), C(O)NR” and CR’R”C(Q)NR’”;
alternatively, Z! and 7% may be combined to form (Cz-Cy)alkenyl;
Ar! and Ar? are independently an aromatic group;
| AP is aryl;
R' is selected from the group consisting of hydrogen, (Ci-Cg)alkyl and
25 aryl(C;-Cy)alkyl;
R® and R? are independently selected from the group consisting of
hydrogen, (C1-Cy)alkyl, aryl and ary}(C;-Cylalkyl;
each R’, R” and R’ is independently selected from the group consisting
of hydrogen, (Cy-Cqalkyl, aryl and aryl(Ci-Ca)alkyl; |
30 : | the subscript m is an integer from 0 to 2; and

the subscript n is an integer from 1 to 2.
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SO2NR '; YisOorCR R'; Z' and Z2 are independently selected fromthe group
consisting of 0, 20 S(O,, (CRR'),,, N(R'), CCONR'" and CR R'C(O NR/03/2006
alternativel CZY %Pd Z2 may be conbined to form (C2-C4)al kenyl; Ari and
Arz are inde%’gr? QPP an aromatic group; Ara is aryl: R isPEaIUS¥a®32rom

t he group consisting of hydrogen, (Cl-C8)alkyl and 25 aryl (Cl-C4)alkyl; RR
and Rb are independently selected fromthe group consisting of hydrogen,

(Cl-4)alkyl, aryl and aryl (Cl-C4)alkyl: each R, R ;andq R"' is

i ndependent | y. sel & ed frﬁﬁﬁ??@@%ﬁfg%aﬁ’i%rmwlt@g%g@ﬁ, |
(G-A)alk &%,&/ = lei s ' | I nt eger
fromO to %degﬁ{él%ﬁlﬂga su S%é&ﬁe%é@g@ﬁls?ﬁggg%@z rbi@@?tgn?ﬁygrgﬁim 03/ 2006
WO 03/ 0243 ahidetalé, Yeoeirg adeok)thiakble, fusary daophenn, ptiditeppymmidmemher ei n Ar'

R N L L E T I
thi ophene. sByf thélfif dolitilietiifienyl, MAPEAYI b PAOKE imPRERITbazRYE. | Ndol @,

i soqui nol i ne and™qu I ne and Ara 1s selectted’'S froni the group consisting

of phenyl , oxeaphi,Hidazolyl duryl, yieny, pyddylo pydimidyl,bentathipzolylobenzimigazolylhi azol yl ,
furyl, thig .pyridyl,, rim dyl, benzothiazolyl, benzim dazolyl,
i ndol yl , i’é’@éiﬂﬂgﬁ}‘fﬂf’iﬂﬁﬂgﬁ}"ﬁgﬂy& . 4 i. The conposition of O aim 39,
wherein Arl and Ar2 are bgnzene. . 42. The npositioR O aim 33, wherein
sai d conpound has %¥e 10%€W§u??8f&qnﬁcz\%h&’$@eﬁl anga! %ﬁg&’ﬁ@?&%, R7,
R8 and R9 are independently selected fromthe o

2. e composition of Claim 39, wherein said compound has the

10 formula (Ib):

) o R R R R
R0
RirY‘QX 2'—7"—n
Rb
R® R* R R®
Ib

wherein
R%L R R R RS R7, R®and R® are independently selected from the
15  group consisting of hydrogen, halogen, (C;-Cy)alkyl, (Cg—Cs)cyclochyI, fluoro{C;-
Cyalkyl, OR’, aryl, aryl(C;-Cy)alkyl, NOz, NR’R”, C(O)R’, CO:R’, C(O)NR'R”,
N{R"YC(O)R’, N(R”)COQ,R’, NR”)C(O)NR’R”, S(O),NR'R”, S{O)R’, CN and
NR”)S(O)uR’; _ |
alternatively, when R” and R” are attached to the same nitrogen atom, R’
20 and R” may be combined with the nitrogen atom to form a 5-, 6- or 7-membered ring
containing from 1 to 3 heteroatoms selected from the group consisting of N, O and S;
and
alternatively, any two adjacent R groups selected from the group
7 consisting of R% R R%, R%, RS, R’, R® and R® may be combined with the carbon atoms
25  to which they are attached to form a fused aromatic or cycloalkane ring.

43. The composition of Claim 33, wherein R and R® are both
_hydrogen or methyl, '
44. The composition of Claim 42; wherein Ar’ is phenyl or pyridyl.
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15 group consisting of hydrogen, hal ogen, (Cl-C4)alkyl, (C5-C6)cycloalkyl,
fluoro(G 4)alkyl, OR, aryl, aryl(Cl-C4)al kyl, N2, NR R', C(O R1a/62PHKos
C(ONR R', : N(V)COX N(R')C(O)NR‘R' S(O)nNR‘R' ) J!
and N R")S(Wa%%ter natively, when R and R' are attaché%?‘f’és"%%z-’%arre
nitrogen atom R 20 and R' may be conbined with the nitrogen atomto form
a 5-, 6- or 7-nenbered ring containing from1l to 3 heteroatons sel ected
from the group conS|st|ng N, 0,and | ternative WO

adj acent R groups %%l ecte PW?%O%?&:}ﬁlmﬁgr@feﬁmﬁ@éﬁ?m?é‘md%gm%, Rs,

R6, R7, RS fanfhl ray be conbined with the carbon atons 25 to which they
are attached to forma fused aromatic or cycl oal kane ring. 43.1 The
conposi tion of G aim33., wherein Ra and Rb_are both hydrogen or nethyl.

44. The conposition of C aPmi2R? V\R%r eRh ARB is nyR?or pyridyL 86

14/ 03/ 2006 WO 03/ 024R®KCT/ U 2923 The £o ition of C aim2,
wherei n said conpound hag @ @ 8n R R, R, R4
and R5' are independently sR?I ectred fro e gro i sting of hydrogen,
hal ogen, (Gi-C4)al kyl, fluoro(&l-a&)alRYl, ROR, eﬁf'yr Riryl (C1- C4) al kyl ,

N2, \RR', C(OR, CI)ZR‘ C(O)NR‘R R)C(O)R‘ N(R')COZR‘,
N(F\’)C(O)NF\’F\’ SO)nNF\’F\’ S(Cs)) and N(F\’)S(O)nR 46. The

conposig | owhefeir(R MR’\MRér Radre |nﬁi&.pbnd&ﬁ&y edledRdd bR the grdfp BnsistiRg. and
R5' is not hyd ogen 47. The corrposrtr on of C aim45, wherein at |east one

of R ' hydregon, hatpgeng({u-Gaialkylslnora e QalkYICOR) gty ary{€1-Caledkydonposi t i on

Ra, i R OQ“SR‘R’“QT? R O e B RO NP0 L o

NR”)C(O)NR'R”, $(0)NR’R”, S(0)R’, CN and N(R?)S(O)uR’.

46.. The composition of Claim45 , wherein at least one of R', R?,
10 R¥,R"and R” is not hydrogen.

41. The composition of Claim 45, wherein at least one of R'', R?,
R¥, R* and R® is fluoro(Cy-Cyalkyl.

48, The composition of Claim47, wherein R®' is CFs.
49, The composition of Claim#7, wherein R* is CFs.
15 5o, The composition of Claim 47, wherein R® is CFa.
51. The composition of Claim 42, wherein Ar® is 2-pyridyl, 3-
pyridyl or 4-pyridyl.
52. The composition of Claim 51, having the formula (IV):
R0
‘ﬁ— Q ‘%3‘ ——ZZQRS
20 Iv

wherein

R”,R%, R¥ and R* are independently selected from the group
consisting of hydrogen, halogen, (Ci~Ca)alkyl, fluoro(C;-Cq)alkyl, OR’, aryl, aryl(Ci-
Cq)alkyl, NO;, NR'R”, C(O)R’, CO:R, C(O)NR’R”, NR”)C(O)R’, N(R”)COR’,
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51: The conposition of Caim42, wherein Ara is 2-pyridyl, 3- pyridyl or
4-pyridyl. 52. The conposition of Claimb51, having the formula (I Yh/of2o006
R5 R4 Rs 20 £in R, R, R4 and R5' are independe t ed
fromthe gr o‘hgm)g%ﬁ% sting of hydrogen, halogen, (C -C4)alk FEX]S%Z’LSS?
fluoro(Cl-C4)al kyl, OR, aryl, aryl (CI - C4)alkyl, N2, NRR', C(OR,

CR2R, CCONRR', NNWC(OR, NcR "CO2R ; 87 14/03/ 2006 VO 03/ 024395

PCT/ US02/ 2&2@2’)0(0§NR RE(SIDNRIRR”, S(O)RNR R énd S(IO))SR}),RRCN and N(R')S(O nR .

53. The conposition of Claim42, wherein Xis selected fromthe group
consisting of S(Oga.,,, Clﬂ*he%ﬁb&)i@om&ﬁ?wwheﬁﬁn X8 gele@BP RS thon of

Claim42, wherein Xis selected fromthe group consisting of S(O,

CH2, C( CHS)gZOWH»SWfaS{@)MGH;z, &(CHs), aﬂd}%OINih’i;om tion of O aim42, wherein -
Xis Sand Yis O 56. The conposition of Caim42, wherein Xis sel ect ed

fromthe group cdisisti ng‘heboxﬁp@)mnncﬁiﬂﬂammﬂ&)eﬂeimﬁdssﬂmﬁfﬁmdhi' and Z2

are indgpendent | sel gro isting of 0, (CRR"),,,
N(R'), pO)gRﬂ#P Céfﬁﬂs %%@5’@6%’ K@‘Bﬁﬁ aﬂ#ﬁgﬁﬁgs @é)'lﬁgbn of CI( ai m 4)2,
wherein Ara is phen %rl dyl ,and X I.s selected fromthe group

consi sting of S(O CR' RThe srinpesitiqrof (Gem 43, whetsiipdds Biasl Yos Ul ai m 42,
wherein Ara is phenyl or El’ld yl, X is selected fromthe group conS|st|ng

of S(Om CH2, C(&H3)2 an Sémﬂfﬂlgmﬁléw@r%@xﬁmlﬂqt@m&q on of

composi t1 D Shfidy Yo 'SP, IR RRNRE ol 20 aRE07 dre S%FP&HC@H&TQE are
i ndependentdlactaiehaa tiRderbiPdrsiieng 6 POPNCRORS), SK(IY, CfO)NR’ ’(aﬁ?ﬁ R'),
10 CR'R’C(O)NR™.

51, The composition of Claim 42, wherein Ar® is phenyl or pyridyl
and X is selected from the group consisting of S(O)y, CR'R” and SO,NR™.

Bs. The composition of Claim 42, wherein Ar’ is pheny] or pyridyl,
X is selected from the group consisting of S(0),, CHz, C(CHj); and SO,NR”and Y is

15 O.

59, The composition of Claim 42, wherein Ar® is phenyl or pyridy],
XisSand Yis O.

60. The composition of Claim42, wherein Ar® is phenyl or pyridyl

- and Z' and Z? are independently selected from the gfoup consisting of O, (CR'R”)y,
20 NER”), C(O)NR” and CR’R”C(O)NR"". |

61, The composition of Claim 42, wherein Ar® is phenyl or pyridyl,
X is selected from the group consisting of S(O)yy, CHa, C(CHs); and SO,NR” and Z'
- and Z? are independently selected from the group consisting of O, (CR’R™),, N(R”)
C(O)NR” and CR’R”C(O)NR™”.

25 62. A method for treating a metabolic disorder, cardiovascular
disease, an inflammatory condition, a neoplastic disease, an immune disorder, a shock
state, a disorder of gastrointestinal motility or a disease of the central nervous system,
comprising administering to a subject in need thereof a therapeutically effective amount
ofa compound having the formula (Ta): |
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20 N(R'"), C(ONR'" and CR R'"C(ONR'' 6L The conposition of Caim42, wherein

Ara is phenyl or pyridyl, X is selected fromthe group consistingi®fo3/z006
S(Om CH2, CydiRldsard SNR' and ZI and Z2 are independent|y sel ected
fromthe group consi st| ng of 0, (CRR'),,, N(R'), C(ONR' antfT/Us02/29232

CRRCONK'". 25 6.2. Anethod for treating a netabolic disorder,

cardi ovascul ar disease, an inflammtory condition, a neoplastic disease,
an i nmune di sorder, a shockR‘maRthAst@%&zl g%a@&?roi ntestinal motility
or a disease of the central nervous system conprising admnistering to a
subj ect in need thereof a therapeutical I} effective amount of a conpound

havi ng the f r PCTI t JS02/ 29232

Rl Q2C- CRaRb @a %&}(&k%cayggﬁgﬂpfysgﬁ%ro)}?)l%dé&pﬁ%jfﬁgggﬁﬁ al | y acceptable salt
or prodr ug t her eof , m:ﬂemmmmemp@oﬁmmotdi@ S(OWP CRORS kit | ng of O,
S(Om ,,5 SO02NR"; YisOorCR R'; and z2 are | ndependent |y

sel ected fr > group conS| sting of 0 S(O)m (CRR)Nn, N(R"), C(ONR
and CR R’ C(O)NR' , al t&é{s@&l@fﬁi » Z and Z2 may be conbined to form
(C2-C4)al kenyl; 10 Ar' and Ar are independently an aromatic group; Ara is
aryl; R is sel ect ed er@ndZ%aeqrdapmdemjyssmdteam-mﬁtﬂrwgbﬁ;gﬁmmsﬁﬁ‘gofﬁ al kyl

o ?"n(goé @iﬂﬁ’%’?@?@ng@?@?%ﬁwﬁp’%ﬁ%% Sy(C oy al Kyl fgégﬁp
R, R R Qmﬂﬁr
hydr ogeﬁn (- CLL;Sa: Eyl aryl a%dégrgﬁ%%%%@é% %ﬁ%@zﬁ@?}c?ﬁﬂn% i g an

integerl%romo to 2 dmd Ar” are independently an aromatic group;

Ar’ is aryl;
R! is selected from the group consisting of hydrogen, (C;-Cg)alkyl and
aryl(C;-Cylalkyl;
R?and R are independently selected from the group consisting of
15 hydrogen, (Ci-Cy)alkyl, aryl and aryl(C;-Cy)alkyl;
eachR’, R” and R*” is independently selected from the group consisting
of hydrogen, (Ci-Cy)alkyl, aryl and aryl(C;-Cy)alkyi;
the subscript m is an integer from 0 to 2; and

the subscript n is an integer from 1 to 2.

20 . 63. The method of Claim 62, wherein Ar' and Ar? are independently
selected from the group consisting of benzene, naphthalene, pyrrole, imidazole,
pyrazine, oxazole, thiazole, furan, thiophene, pyridine, pyrimidine, benzothiazole,
benzimidazole, indole, isoquinoline and guinoline and Ar” is selected from the group

| - consisting of phenyl, naphthyl, pyrrolyl, imidazoly], pyrazinyl, oxazolyl, thiazolyl,
25 furyl, thienyl, pyridyl, pyrimidyl, benzothiazolyl, benzimidazolyl, indolyl, isoquinolyl

and quinolyl.
64. The method of Claim62, wherein Ar' and Ar® are benzene.
6. The method of Claim 62, wherein said compound has the
formula (Ib): ' |
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the subscript nis an integer froml to 2. 20 63. The nethod of C aim 62,
wherein A.r' and A? are independently selected fromthe group consiugbsnos
of benzene, naPxG34&REA%, pyrrole, imdazole, pyrazine, oxazol A‘E%W’;\zol e,
furan, thiophene, pyridine, pyrinidine, benzothiazole, ben2| 9232

i ndol e, isoquinoline and quinoline and A? is selected fromthe group

consi sting of phenyl, napht hyI pyrrol yl, i m dazol yl, pyrazinyl, oxazolyl,
thiazolyl, 25 furyl, thi eng ri d 7, iRYi d@’, bexnzot bi azol yI

benzi mi dazol yl, indolyl, i & nol oI yl. 64. The method of

Cai M., wherein Ar' and ArR? o- Thezfretifod of O ai m 62.
wher ei n sal d conpound has the Y mulbE( | b): WO 03/024395 14/ 03/ 2006
PCTI 1 TS02/ 29232 | b wherein R2, R3, RE24 RﬁS R?26 RR7, R8 and R9 are

i ndependently sel ected fromthe 5 group consisting of hydrogen, hal ogen,
(A -c4)al kyl, (Cs-C6)cycloal kyl, fluoro(l C4)al kyl, OR, aryl,

aryl (Cl - C4) afkatbin NO2,- NR R, C(OR, C2R, C(ONRR', NR')COR, NR
) CO2R N(R')C(ONR’R' SO)nNR’R' S(O),,, , CNand NR')S(OnR ; )
alternatively, when RR3id R RIRE, Rl u@cahqu9tagbﬁlagpe§ rggﬁg@@g@gﬁthgm R

10 and R; rrar% be conagge th the nitrogen atomto

7- menber &d b1 ﬂi%‘f&e&rﬁaloﬁe& @I@Ma@f&)%lwﬂ@h(ﬂmm{mﬁ he group
consi sting 3 d t dj ,groups

sel ected frgjr%dt}jptgyloorﬁogiﬁﬁ arg}x{; (s:@%irlfg' wﬁﬁé@é@l{ \I%O%Rb&%a%{ and R9
may be conbNMBAWOYR’, D@ IE0BONG HOO)NR RO, g((g),gﬂthR‘regT(@j ®-agihaghed to form

a fused aroi@f{ §®r ycl oal kane ring. b6. The nethod’'o ai m6Z, wherein.
R8 and Rb ar b){ tdrogen or nethyl. 67. The nmethod of C ai n65, wherein

Ara is phenyl or pyri Qu’ématively, when R’ and R” are attached to the same nitrogen atom, R’

10 and R” may be combined with the nitrogen atom to form a 5-, 6- or 7-membered rng

containing from 1 to 3 heteroatoms selected from the group consisting of N, O and S;
and '

alternatively, any two adjacent R groups selected from the group
consisting of R?, R?, R R®, RS R’ RE and R® may be combined with the carbon atoms
15 to which they are attached to form a fused aromatic or cycloalkane ring,

Gé. The method of Claim 62, wherein R® and R® are both hydrogen
or methyl.
67. The method of Claimé¥% , wherein AP is phenyl or pyridyl.
68, The method of Claim 65, wherein said compound has the
20 formula (IN):
2 R* R' R R, R
RO
RA-Y: X Z'—72 R®
R
R® R' R® k® s e
I

: Rl P2 3t P
- whereinR", R*, R* R* and R® are independently selected from the group consisting

- ofhydrogen, halogen, (Ci-Caalkyl, fluoro(Cy-Cy)alkyl, OR’, aryl, aryl(Ci-Ca)alkyl,
25 NOz, NR'R”, C(O)R’, COR, CO)NR'R”, NR")C(O)R’, N(R”")CO:R’,
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66, The nethod of C aim 65, wherein said conpound has the 20 forrmula (I11):
Il wherein RR', R2', R3',1 ' and R5' are independently sel ected fnamthmos
group consi stwo@snAbeshydr ogen, hal ogen, (Cl-C4)al kyl, fI uor o %.I %H&yl
OR, aryl, azyl (O-C4)aikyl, 25 N2, NR R, C(OR , \!
N(R)C(OR, N(R)CX2ZR , 90 WO 03/024395 14/ 03/ 2006 PCT/ US02/ 29232
NR')C(ONRR', SSOMRR', S(O,,,R, CNand N(R'")S(O,R . 69. The nethod
of daim, WEBIEE)HRREED)DIFEREFRO)RREN ardIR " YO)Bind R5' is not
hydrogen. 7 c~. The method of O aim 6e, wherein at |east one of R', R2*,
RB', R4 5 and R%B i s f| o métBbd CALCHKEE, whdrein EhizasteinbofROT RE) I R p,

wherei n R3. f ét The nethod of Caim70, wherein R4. is CF3. 73.
The met hod &F %Ié?’ﬁ‘?tfé’ Oﬁﬁbrel n R5' is CF3. 74. The nethod of C ai m 60,
wherein Ara is 2-pyridyl, 3-pyridyl or 10 4-pyridyl. 75. od of
d ai m 65, haV| ng tﬁ@ f or miThe metyd ofClaim 6t @pmatlggstmeofhg rrgﬂ;a Rind R5'
are ind %@g mthe group consisting of hydrogen, hal ogen,
(G-A)a Iuoro(r al’kyl, OR , aryI aryI(Ci- C4)al kyl, NO2, NR R',
COR, CozR' C(ONR'R' F@QR%&%C@%H R'a,_ "YC(ONR R',
S(O MR R, S(O mR! aim SetPod of O ai m 65,
wherein X is sel ected fro t he 20 conS|st|gg of S(On,, CH2, C(CH3)2
and S2NR'. 77. ThéZmet ho h&m @ﬂmm}éﬁ’lﬁ"ﬁ“% isCEel ected from the
group consisting of S(O, 2 and S NR'and Y is 0.

13. The 1 method of laun wherem is CFs.

4. The method of Claim &5, wherein Ar® is 2-pyridyl, 3-pyridyl or

10 4-pyridyl.
15. The method of Claim 65, having the formula (IV):
R R¥ R® R R?
R'O
REY X 72— H—r?
RP =
R5 R4 RQ RB 5 R4'
Iv
wherein
15 R*,R*,R* and R are independently selected from the group

consisting of hydrogen, halogen, (C;-Cj)alkyl, fluoro(C;-Cg)alkyl, OR’, aryl, aryl(C;~
Cy)alkyl, NOz, NR'R”, C(O)R’, COzR’, C(O)NR’R”, N(R”)C(O)R’, N(R”)CO.R’,
N®R”)C(O)NR'R”, S(0)xNR’R”, S(O),R’, CN and NR")S(O)mR’.
Té. The method of Claim 65 , wherein X is selected from the.grou‘p
20  consisting of ${(O)m, CH,, C(CHz); and SO,

1. The method of Claim &, wherein X is selected from the group
consisting of S(O)m, CH,, C(CH3); and SO;NR”and YisO.

8. The method of Claim 65, wherein X is S and Y is O.

T3, The method of Claim ¥, wherein X is selected from the group
| 25  consisﬁng of S(O)m, CHz, C(CHs); and SO,NR” and Z' and Z? are independently
selected from the group consisting of O, (CR’R”),, N(R™), C(O). |
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78. The nmethod of Claim®65; wherein Xis Sand Yis 0. 7 3. The nethod of
Claim 65, wherein Xis selected fromthe group 25 consisting of S( Qw3 Gdde

C(CH3) 2 and d Z2 and Z2 are independently selected fromthe group
consi sting o?gé%ég]l?)n N(R'), c(ONR, and 91 14/03/ 2008 879732305

PCT/ US02129232 CR R'C(O NR 80. The nethod of Claim 65, wherein Ar3 is
phenyl or pyridyl and X is selected fromthe group consisting of S(O,,,,
CR R' and S(RHRRC(OMR’The nmethod of O aim6F., wherein Ara is phenyl or

pyridyl, Xis SSeIectedfromthe gr oup conS|st|ng of S(O,,,, CH, _
C(CH3) 2 and SO2NR'gqd Y ITtheﬂﬁ)&hfﬁlﬁnmt hﬁ&eﬁIA@@pﬁe Por phiRKEA Rra is
phenyl or pyridyl, Xis Sand Y is O, . The nethod of Caim6S, wherein

Ara is phen§/$61®ted@qm&wgalmcoZSlqufﬁ@)ﬁr@’RndaﬁéﬂﬂEﬁf’l y selected fromthe -
group consisting of 0, (CRR'),,, N(R'), 10 C(O)NR' and CRR'C(ONR''. 8 1.
The nmet hod of d aifn 6F, V\Id]‘hemethoé‘malaamxﬁhewhbrem yis plibnly] opgyirslyl, Selsect ed

fromth gr nsi t|n of S(.0 0] d Z and Z2
are in ﬁ%@‘r&?‘f& %@"f’ ) CPRS ésﬁhﬁ%ﬂ%h%g@ﬁgs ‘& F?E)) .
N(R"), C(O) NR* and CR R'C(O NR"' 15 BE. The @%od of C aing2, wherein
sai d metabolic di s&kder |§he @éﬁh@@pééflqm&ﬁ) Vhereigr A i syl ennmg EgyhX 18

hyper chol e§taﬁ& grq)a hyperli pidem a, dyslipidema, hypertriglylceridem a,
hyper gl yceni a, di abet es, obesi ty, syndrone X, insulin resi stance

hyperinsulinema and an The,

wherein said car d?g\/ascul %E%%gg&? 650‘” efrﬁlaﬁbbrséﬁlg} qg‘pygl yfnaFﬁt? met hod
of O ai m 6£ad ZhaE Ridependetly SHdcRamrim he &i}fbdm@nm 8f OAIUFERIRCNERGSI S or
rheunmatoid arthriti Ep 88. }‘The met hod of Claim 62, gvvherel n Sgll dﬁﬁgopl astic

di sead® i sSCOMNFE8 CRRRI'@BR T+ om t he group consisting of breast cancer,

lung cancer, colorectal 25 cancer, prostate cancer, kidney cancer, stomach
cancer, bladder cgpcer, MR h&od 6 Efalm ¢5, wherein Ar® is phenyl or pyridyl, X is

selected from the group consisting of S(0),,, CH,, C(CHjs), and SO,NR” and Z! and 72
are independently selected from the group consisting of O, {(CR’R”),, N(R”), C(O)NR”
and CR’R”C(O)NR™”,

15 85. The method of Claimé2, wherein said metabolic disorder is
selected from the group consisting of hypercholesterolemia, hyperlipidemia,
dyslipidemia, hypertriglylceridemia, hyperglycemia, diabetes, obesity, syndrome X,

insulin resistance, hyperinsulinemia and an eating disorder.

86. The method of Claim 62, wherein said cardiovascular disease is

20  atherosclerosis.

7. The method of Claim 62, wherein said inflammatory condition is

- atherosclerosis or rheumatoid arthritis.

88. The method of Claim €2, wherein said neoplastic disease is a
cancer selected from the group consisting of breast cancer, lung cancer, colorectal
25  cancer, prostate cancer, kidney cancer, stomach cancer, bladder cancer, ovarian cancer

and cancer of the gasirointesﬁnal tract.

89. The method of Claim ¢2, wherein said immune disorder is
 arthiritis or asthma, |
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and cancer of the gastrointestinal tract. $9. The nethod of C ai m 6a,
wherein said i mune disorder is arthritis or asthma. 92 14/03/20064/¥¥) 2006
03/ 024395 P 9232 go. The method of d ainbzZ wherein j

state is seﬁ??%gﬁ%ck. 91. The nethod of C aim 62, wherei n@’%@?@%der
of gastrointestinal notility is ileus. 92. The nethod of C aim 62, wherein
sai d di sease of the central nervous systemis mgraine. 93. The nethod of
Claim 62; wherein said conpound el evates HDL chol esterol |evels. 94. The
met hod of C ai m 620, wher dihansfliod afdiipioudl) whertircsdd shoick stage is kegitisst er ol

| evel s. 95..The nethod of C aim 62, wherein said conpound reduces
triglyceri #8fevels. 96. The method of O aim62., wherein said conpound is
adm ni stered 15in conbination with an anti-di abetic agent, an
antiinflamatory agent, aThb&lefHdef@laiks¥eWheit@ahdisordethenot her apeutic
agent or hornone therapy. 97.The net hod of Claim62, wherein the subject is
a human. PEARPIgsstmplanetltyagilas. O ai n62, wherein sai d conpound nodul at es
99. The nethod of Claim2, wherein said conpound activates 20PPAR& or

TNF. 1007he et hod gof 1 &l g0 %eniSRiNSa] dreAIPAUNEsLAD LR SdtiFS 101 A
met hod Tor el evati'ng BDL cholesterol TevePs, conprising admnistering to a
subj ect i nna®eak dybtemeoinigraieer apeutical ly effective amobunt of a 25
conmpound having the fornula (La): 93 14/03/2006 = WD 03/ 024395

PCT/ US02129232 The method of Claim @2, wherein said compound elevates HDL

cholesterol levels.

94. The method of ClaiméZ, wherein said compound reduces LDL

10  cholesterol levels,

95. The method of Claim#é2, wherein said compound reduces
triglyceride levels.
9e.. The method of Claim 62, wherein said compound is administered

in combination with an anti-diabetic agent, an antiinflammatory agent, a cholesterol

15  lowering agent, a chemotherapeutic agent or hormone therapy.

97. The method of Claim 62, wherein the subject is 2 human.
Se. The method of Claim©2, wherein said compound modulates
PPARS.
99, The method of Claim 62, wherein said compound activates
20 PPARs. '
160. The method of Claim 62, wherein said compound inhibits iNOS
or TNF.
lel. A method for elevating HDL cholesterol levels, comprising

administering to a subject in need thereof a therapeutically effective amount of a
25  componnd having the formula (Ia): |
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R 02C-CRae Y Arm X Are ZI Z2 Ara la or a pharnaceutically acceptable salt
or prodrug thereof, wherein X is selected fromthe group consistings2$3 o006
S(O,,,, CR SO2NR ; Yis O or CRR'; Z and Z2 are entIy
sel ected froﬁoteﬁ)gggr;oup consi sti ng of O, S(O)m (CR R")n, \Y S% %

and CRR'C(ONR'; alternatively, Z° and Z2 may be conbined to form
(C2-C4)alkenyl; 10 Ar' and Are are independently an aromatic group; Ara is
aryl; R is selected fromrl®gCRiR-const-Stinnt 7diz2hpef ogen, (Cl - CS)al kyl
and aryl(C-C4)alkyl; Ra and Rb are independently selected fromthe group
consi sting of 15 hydrogen (Cl-C4)al kyla, aryl and aryl (Cl-C4)al kyl; each

, R' and E&F-Og oup consisting of
hydrogen (%ap az{c ﬁg {&gl t%f%%ﬁm %}F‘%hﬁhmbwe subscript mis an
|nt eger fromO0 to 2; }amdeletﬂaéﬁonm«agrqnp condissingf OnSEQR; CR'RMedd to 2. 20

tcig) f,or reduci ng triglyceride levels, conprising admnistering
to a SUBJ e ‘need t her eof a therapeutrcal |y effectrve anount of a
conpound having the kof@back R 02C-Cre-Y-A?-X-Ar2 ZI Z2 -AX'" l|la 25
or a phar maceutrcally acc %)t ab e salt or prodrug thereof, wherein Xis
5

sel ect ed fromthe gra'upnd: &Bmdep@dnﬁtlﬁseldﬁ(eﬁ)ﬁomxh@oﬁpccamﬂ:tiﬁg)?f\ﬁt Yis 0

or d nt | el L, om the group consisting of
o] 30 S(O (Oﬁ'(&éﬁu I} 8@%@#@&?&@%& ralternatively, Z° and Z2
meybe conbi ned to foarem%@zawwﬁaybéeomaﬁéh #'BrR(E,-LpaRegAdent 1y an

aromati c group;
10 group

Ar' and Ar” are independently an aromatic group;
Ar’ is aryl;
R} is selected from the group consisting of hydrogen, (Ci-Cg)alkyl and
aryl(Ci-Co)alkyl;
R* and R® are independently selected from the group consisting of
15 hydrogen, (C(-Cy)alkyl, aryl and aryl(C;-Cy)alkyl;
each R’, R” and R’” is independently selected from the group consisting
of hydrogen, (C1-Cy)alky], aryl and aryl(C;-Cy)alkyl;
the subscript m is an integer from 0 fo 2; and

the subscript n is an integer from 1 to 2.

20 loa. A method for reducing triglyceride levels, comprising
administering to a subject in need thereof a therapeutically effective amount of a
compound having the formula (Ia):

R'0,C-CR*R™Y-Ar'-X-Ar-z'-Z%-Ar®
Ia

25  orapharmaceutically acceptable salt or prodrug thereof, wherein

X 1s selected from the group consisting of O, S(O)m, CR’R” and

SO; '

Y is O or CR'R”; _
Z! and Z* are independently selected from the group consisting of O,

30  8(O)m (CR’R™),, N(R™), C(O)NR” and CR’R”C(O)NR”"

alternatively, Z' and Z2 may be combined to form (Cz-C4)a1kenyl
Ar' and Ar2 are independently an aromatic group, |
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94 14/ 03/ 2006 WD 03/024395 PCTI US02/ 29232 Ara is aryl; Rl is selected from
t he group consisting of hydrogen, (Cl-C8)alkyl and aryl (Cl-C4)al kykyoReoos

and Rb are i tly selected fromthe group consisting ogen,
(Cl-C4)al kyl ?ﬁg%@@%ﬁd aryl (Cl-C4)al kyl; each R, R' and R" 9%5’”5"2%%

i ndependently selected fromthe group consisting of hydrogen, (G
-C4)al kyl, aryl and aryl,(Cl -C4)al kyl; the subscript inis an integer fromO
to 2; and the subscri%ﬁ Inaryk an integer froml to 2 10 103, A nethod for

br casur e, compr o1 ng. dans Riece R SR pRi-BRRE pFhyised: roruntcd Hha
t her apeut i carjlyCeCflelkyl;ve anount of a conpound having the fornula (La):

RIQ2C CRaRI"-Y-Arl X Ara" Z1-7Z2 Ara la 15 or a pharmaceutically
acceptabl e salt or prddreag R serisdirendoady selactpd fromsthe groupdonsistimgtoie gr oup

consi sti B’g i : canlgd S 0 or CRR'; Z and Z2 are
independgnt Flydlg’gfrggtgégj“%%ﬁ%ﬂgaﬂgr @%ﬁ‘%@ti ng of 0, 20 S(Om (CR R')n,
N(R'), C(ONR' and CReRhWRORKIN R aistiedepaidere Yolected B0 (2 bRy chifisEARDI ned
to form (CZ-%%&\I ken@:; é?kly anﬂﬁAxe are |ndegendently an aromatic group;
Ara is aryl PTRIITPETs s alityh phandeylCobwaliahsi sti ng” of hydr ogen,
(A -C8)al kyl and 25 = 4): : e i ndependently sel ected
fromthe group consi stﬂ{eﬁgﬁ%p%ﬁ%%%%eﬁ?@@%?gfﬁ@l , aryl and
aryl (C -C4)al kyl ; eactheRubscRpt misdnRitegdrSronnliependent |y sel ected fromthe
group consisting of hydrogen, (C-C4)alkyl, aryl and aryl (Cl-C4)al kyl ;

10 103, A method for treating diabetes, decreasing insulin resistance or

lowering blood pressure, comprising administering to a subject in need thereof a

therapeutically effective amount of a compound having the formula (Ia):

R'0,C-CR*R>Y-Ar'-X-Ar-7'-7% AP
" Ja
15 orapharmaceutically acceptable salt or prodrug thereof, wherein
X is selected from the group consisting of O, S(O)w, CR’R” and
SO,NR™;
Y is O or CR’R”;
Z! and Z2 are independently selected from the group consisting of O,
20 S(O)m, (CR’R"),, N(R™), C(O)NR” and CR’R”C(O)NR"”;
alternatively, Z' and 72 may be combined to form {Cy-Cyalkenyl;
Ar' and Ar® are independently an aromatic group;
Ar’is aryl;
R' is selected from the group consisting of hydrogen, (C;-Cs)alkyl and
25 aryl(Ci-Cy)alkyl;
R® and R® are independently selected from the group consisting of
hydrogen, (Ci-Cy)alkyl, aryl and aryl(Cy-Cy)alkyl;
each R’, R” and R is independently selected from the group consisting
of hydrogen, (Cy-Ca)alkyl, aryl and aryl(Cy-Cy)alkyl; R
30 - the subscript m is an integer from 0 to 2; and

the subscript n is an integer from 1 to 2.
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30 the subscript mis an integer fromO to 2; and the subscript nis an
integer froml to 2. 95 WD 03/024395 5 14/03/2006 PCTI US02/29232 1Q403/006

met hod for tywealnges condition or disorder responsive to RBeARR0229232
nodul ati on, conprising adm nistering to a subject in need thereof a

t herapeutically effective anmount of a conpound having.the formula (la):
R102C-CRaRR Y Arl X Are ZI Zz Ara la or a pharnaceutically acceptable

salt or prodrug thgigof, waekmehsd #Hrits Se4Rsidd 2 oqpsi sting of
0, S(OmM CRR and SO2NR: Y is O or a%g R 10 21 idilfer s J?%“{é(rﬁependently

sel ected fr dRARSangdWetions eemaprisiigagnohisiering 8 Dyubject DRI JheredfiaR' ) , - C( O) NR"
and CR R7C( i vel f and 72 may he conhi | to form

(C2- C4) al ke%%euﬁ@f;ﬂ%@tﬁee oluét ?‘ﬁ%@&@ﬁaﬂﬁpﬁvx%ﬁleﬁwﬁﬁ%ﬂg ‘group; Ara is
aryl; 15 Rl is selected fr the. greup cqnsi sti ng gf Rydrogen, (d -Cs)alkyl
and aryl(g-C4)alkyl; Ra %%2%1%&‘9“ Ti%l‘é‘p@ﬁﬁéﬁ?l‘yz‘sfépect ed fromthe group
consi stifng of hydrogen, (G -C4)alkyl, gyl and aryl (Cl-C4)al kyl; each R -
R' and R'"' is independently selected fromthe group consisting 20 of

hydrogen, ( oF2gheyaierspticalis ackeptabde saltydr(p@)dray Jimrdof] wherkin subscript mis an
The. ot hod of O ai m 104 (HERGH PR B BHARORE o DS inddk Wsnd et abol | c
di sorder, cgOsNRRascul ar di sease, an inflammtory condition or a neoplastic
25 di sease. .
Yis Oor CR’R”;
10 Z' and 72 are independently selecied from the group consisting of O,
S(O)m, (CRR”)y, N(R”), C(O)NR” and CR’R*C(O)NR”,;
alternatively, Z' and Z? may be combined to form (C5-Cy)alkenyl;
Ar' and Ar® are independently an aromatic group;
AP is aryl;
15 R'is selected from the group consisting of hydrogen, (C;-Cg)alkyl and
ary)(Ci-Cy)alkyl;
R*and R® are independently selected from the group consisting of
hydrogen, (C;-Cy)alkyl, aryl and aryl(C,-Cy)alkyl;
each R’, R” and R’” is independently selected from the group consisting
20 of hydrogen, (Ci-Ca)alkyl, aryl and aryl(Cy-Cy)alkyl; '
the subscript m is an integer from 0 to 2; and

the subscript n is an integer from 1 to 2.

105. The method of Claim 104 wherein said condition or disorderis a

metabolic disorder, cardiovascular disease, an inflammatory condition or a neoplastic
25  disease.

106. A method for treating a condition or disorder mediated by
PPARS, comprising administering to a subject in need thereof a therapeutically

effective amount of a compound having the formula (Ia):

R'0,C-CRR*-Y-Ar' X-AP-Z'- 72 AP
30 Ia
or a pharmaceutically acoeptable salt or prodmg thereof, wherein
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W51 A nethod for treating a condition or disorder nediated by PPARR
conprising admnistering to a subject in need thereof a therapeutigalby/zooe

effective anwgﬂg 09fz0@ conpound having the fornula (la): R 0%{5@,&}2,992}'2

XAr 2ZnZ2Ar . a or a pharmaceutically acceptable salt or prodrag
t hereof, wherein 96 WO 03/ 024395 14/ 03/ 2006 PCTfUS02f29232 X is seI ect ed

fromt he group cansi sting of 0, , nd 2 Oor

Z' and Z2 are |ndepeﬁdéﬁaﬁ%ﬁedsﬁﬁé&%ﬁmﬂl?S?HSEWE@EQU%(ESZM[\@Q% 4{331 of 0

S(Om (CR 5 s N(R'), C(ONR' and CRR'C(ONK""; alternatively, Z and
Z2 may be td to form (C2- C4) al kenyl; Arl and Ar2 are independently
an aromatic group; Awds sordIBR”; R i s selected fromthe group consisting of

hydr ogen, (Cl-Cs)al ky] 1
hdepandent |y sel act St orire FoRgRokE GRS Bor HEro P S0 O O

(Cl-A)al k @FPM@I slng R RandR‘ IS
mdepen%en k(?r)msgclg (%?JS’HN@%) e groupé%%{nm S g’ of hydr ogen,

(Cl-C4)al kyl , aryl aﬂtbrmtmbw o) &t szyjrbeatﬁnhlneltgtfblm( zp@t)ﬁlkﬁ%ﬂan i nt eger
fromO to 2; and Sulscei pt, er. froml to 2. ioz. The
method of ClaimlAA aﬁé“g §§1’6‘ﬂ:@ ﬂ‘éﬁ“ﬂ?’&ﬂaﬁnﬁc%% ‘Wer is a metabolic

di sorder, cardi ovascyligk glq,[sease an inflammtory condition or a neopl astic
di sease. 20 log, A met hod“for nodul ati ng PPARS, corrprl si ng coaﬂ? ng a

cell with a conpounk isavlectgd fihm fh@lgmlﬂlpaiomlﬁﬂnﬁoﬁ' hydrpgerekaRbe)R -Ar2 7

Z2 A
' el 0 aryl(C1 -C4)a]ky1;

R® and R are independently selected from the group consisting of
hydrogen, (C-Ca)alkyl, aryl and aryl(C;-Ca)alkyl;
each R’, R” and R’ is independently selected from the group consisting
of hydrogen, (C1-Cq)alkyl, aryl and aryl(C,-Cys)alkyl;
15 the subscript m is an integer from 0 to 2; and

the subscript n is an integer from 1 to 2.

107. The method of Claim 106 wherein said condition or disorder is a
“metabolic disorder, cardiovascular disease, an inflammatory condition or a neoplastic

disease.

20 108. A method for modulating PPARS, comprising contacting a cell
with a compound having the formula (Ia):
R'0,C-CR*R>-Y-Ar'X-Ar-Z!-Z-Ar
Ia
or a pharmaceutically acceptable salt or prodrug thereof, wherein
- 25 X is selected from the group consisting of O, S(O)m, CR’R” and
SO,NR™;
Y is O or CR’R”;
7! and 72 are independently selected from the group consisting of O,
S(0)m, (CR'R”)y, N(R™), C(O)NR” and CR’R"C(O)NR’”;
30 alternatively, 7! and 72 may be combined to form (C,-Cs)alkenyl;
Ar' and Ar? are independently an aromatic group; |
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la or a pharmaceutically acceptable salt or prodrug thereof, wherein 25 X
is selected fromthe group consisting of 0, S(Om CR R' and SO2NRi/03Y2086

0 or CRR are independently selected fromthe 9r Ry ting
of 0, S(O)r‘,z’,o, ?%R;%),,, N(R'), (ONR and CR 'R GO NK" 30 S91sE
alternatively, ZI and Z2 maybe conbined to form (C2-C4)al kenyl; Arl and
Are are independently a aromatl c group; 97 14/03/2006 WO 031024395

PCTI US02/ 29232 A? is ylS ar@] is selected fromthe group consisting of

hyd Cl-C8)al k tl
s)él ;gtggg fﬁom t h)eagrgt?gggg%}l%%%@fénr&ﬁef%z@ ﬁ%élr%@ %6&1 dl M%ﬁglenan)d/

aryl (A - C4) arfiyC;-Coalkyl; R , R' and R'' is independently selected fromthe
group consisting of hgdro gn, (Cl-C4)alkyl, aryl and aryl (Cl-C4)al kyl; the °
subscri pt m is an int &gépd raliﬁlgdqun@nﬂxﬁ@ect@%om.gqquptconsmglg@ﬁ i nt eger

froml %Dgngp séhgﬁ wherein said conpound is a
PPARS agonl gt gﬁggl € he ﬁetdgﬁqg fmf'ﬁ@a 08 , wherein said conpound is a
PPAR antagoni st. 98 eachR’, R” and R’ is independently selected from the group consisting
of hydrogen, (C;-Cs)alkyl, aryl and aryl(C,-Cy)alkyl;
the subscript m is an integer from 0 to 2; and

the subscript n is an integer from 1 to 2.

10 109, The method of Claim 108 , wherein said compound is a PPARS
agonist, '
110. The method of Claim 108 , wherein said compound is a PPARS
antagonist. |
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