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5 The present invention relates to conpounds that are useful in the

di agnosi swerud/oe43emt nent of netabolic disorders, inflamuat@ecy/usoyeaeses 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. TgSKEDSIABYThOVIPOUNDS, | 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 lipoprotein (HDL) chol esterol. HMG CoA reductase inhibitors (e.qg.,
statins) are useful for treating conditions characterized by high LDL

chol esterol levels. It has HEHD STORHEINVENGQWON ng LDL chol esterol is not
sufficient for reducing the risk of cardiovascul ar disease in sone
pati ents, particularly those with normal LDL chol esterol levels. This

popul at i on pool i's rid AL ifinltn 1Re2R dRABRRRIRALuL Llfuliagier of |ow HOL

chol esterol. The increased ris cardi ovascul ar di sease associated with
| ow HDL diaghesit andotredtimemtlof ntesebotiotlispatersy) edhansnaansifeasdsyand adoplesised by dr ug
t her apy gli.e., él(r:llérrenLil%.th re are no drugs on the market that are useful
for rai sERGEEPIANEREIMRSEENDF Y1T%8Ee e. 9., Bisgaier et al. (1998) Curr.
Pharm Des. 4:53-70. 25 Targets for the devel opnent of therapeutic agents
for cardiovascul ar disease, diseases associated with cardi ovascul ar

di sed@e, such as syndr oBACKGRQUNS QF TREIMYHNEIQYndr one), and ot her

pat hol ogi es such as, di abetes, obesity and cancer include transcription
factors involved in regulating lipid netabolismand honeostasis. The

peroxi some prolif eiat@arinddped@dn® disk et Bive HBIPARSiardavit ansducer 30
proteins belonging to the steroid/thyroid/retinoid receptor superfamly.
The PPARsardigvescudaridisensst | Thesciaphuie hiRprigasigngnersased Sbpnpege levgls, e  known

R T Tt T
PCT/ US024@8123lestBrsleandiamtaelsof IRBARDsiatipobetn (HDLptdestRFARIG ) |

PPAR(err) and PPAR(err) (PPAR(err), NUCl). These regceptors functjon as
| i gand- r &§dy redgiate bR $¢8o ﬁta?“é%?taber %Sgﬁf{é?r tegipg Gpnditions charactenized

by high LDL cholesterol 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., currently 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 (PPARSs) are transducer

30 proteins belonging to the steroid/thyroid/retinoid receptor superfamily. The PPARSs

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.



the expression of target genes by binding to their responsive DNA sequence
as heterodiners with RXR The target genes encode enzynes involved in
lipid 5 meDabokidsin and differentiation of adi pocytes. PPARCaErusp2/bas2 been
shown to be expressed in an adi pose tissue-specific manner. Its expression
is induced early during the course of differentiation of several
preadipoch&emﬁmMnhﬁmmBPARﬂmwbbemnkoh&ﬁeéﬁdﬂh@BEARummdéﬁﬁﬁ§HP§A@$ t hat

PPA I t al I di PPAR
el 50 bgul QY Thé%Rhsnich froler SohBRRER- L RhTOP YR COUHThg ener oy
hormeost asig apisAbh BPGYIE éﬂe@ﬁ?bﬁfd‘iﬂgat’o'tﬁ’élrresﬁ‘diﬂs% A s@ cghown to be a

critical step to be targefed for anti-obesity and diabetic conditions. In
an ef f or t hetorodimgers st RIXRhdhe trget genespARYde grizyings wplyed y kpidi f f er ent i at i on,

sever i nv at av ocu on the identification of PPARy

acti vggt or¥° F%giégg églfPeI%l%g{lo%% 6%%3% t he thiazolidi nedi ones, which were
known to have adi pogRARG hed IS&ﬁtsﬁomt@b@@@r@@@d/ﬁa@naaaqao@@ﬁmewmﬁc stemcells
invitro, and antidiabetic effects in animl nodel s of

non- i nsul MenespdisgepiesHemisdedisedrearly durngthe crwpe O%ff@reamaéwndﬁ goesdlr ated to
be PPA d 0: 12953-
12956) Ryl\gl%la‘?%%gc%ﬁ gﬁ‘% %dgttng ﬁe"‘?éhsl?alsél& i v%@“sg%tte‘?{\}%t PP@?@#X%PAW
were 20 sprvotal tade po&sed@ogmc/mglmlmlgtciasddﬂabEPARy alsb iraguiagesi the ob/bsptinAct i vat or s

of PPARy, such as.tro Ii azon have been shown in the c to enhance
i nsul 1™ ageneoRhich isgnwalveding @H’cgoeé’érgé’ﬁ't?%@“é ARt P‘Slﬁﬁﬁﬁ%@‘gﬁfﬂlé’%‘?ﬁ effects

on reduci Q/Pw‘ﬁq{ak' Bdd éh%’wﬁﬁ% bt Q%nh@él %{eﬁ t Be P&éété‘d‘?o‘% a%%ﬁeéﬂ'y%d@db@ﬁ@t es. See,

for exanple, Kelly et al. (19 Opi . Endocrinol.” D abetes
5(2): 90- 96onditaimsson et 25 al . (1997) Ann Phar macot her. 32(3) 337-348 and

Leut enegger et al. (1997 arr Ther.. Res. - 403-416. chanlsm
for this triglyceri iﬂe d%??%gtthearﬁgee%@@%]g% “@glpﬁfgﬁgﬁffr

i ncr easeds@lRRRREEAIrs NSV fobded @lﬁ fisd d¥ntifidaaek 6f BP ARy bdfivlers. OR au@h

i nduction of |ipoprotein |ipase LPLimgene expression. See, for exanple, B.

St ael B et obsompopods, theghiazpligisediertes, Whichitere kioyen togiage adlmvgem)w affges ave4. 30

Fi br at es r] by 20-
50% | oweﬁrre%@ (E%hgﬁe g?e%fﬂﬁﬁ?lgéﬁgdﬁz%l Jf”QV\,fg{ﬁ iﬁﬁ{%eﬁ& (%{ggls .ngrglg romt he
more at hajodge l@fﬁo@ﬁfﬁhhn—d@p&ﬁeﬂt@lmwsmhellﬂlﬁlQNIDJDM,) ‘ﬁﬂd alsﬂ@eﬁ@ﬁﬁrdﬂﬁl_

chol ester Ol‘tppdﬁl 10 2 WO 03/ 024395 PCT/ USQ2/ 29232 15% 9 rrent al evidence
i ndi cat estaPpRPAREsdestivedigands (Felypanned ab{128Y) ynPial. p%gz & Q129

12956). More recently, compounds that selectively activate murine PPARy were e

20  shown to 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. Vasc. 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 LDL particle size from the more

atherogenic small dense to normal dense LDL, and increase HDL cholesterol by 10-



medi ated t hrough activation of PPAR(err). See, for exanple, Staels et al.
(1997) Pharm Des. 3(1):1-14. Activation of PPARa results in transcription
of enzymewotohae43phicrease fatty acid catabolismand decreasa/use2/pnsn fatty
acid synthesis in the liver resulting in 5 decreased triglyceride synthesis
and VLDL production/secretion. In addition, PPARa activation decreases
product i oh5%f Expenkntal evikdshee ﬁﬂcbwatésﬂhe&;ﬂmiéffdcts ofdibratehotsdrom lipidslart

activity, es ¢l earance L for | e rx et al.
(1996) mﬁw@?@sﬁe&tlva@gﬂaﬁﬁﬁéﬁ FSep s s g €56, A4 B Ftienc.e
suggest s Thaty BPARE e Aliva] ohb fPPNR PlesulishS tiRBERptiSR GREnAYaie tHad iRidasat i on
pat hway of fat é acids. Activators of PPAR(er&P)p have been shown to pronote

reverse c Iﬁatﬂy@@t bOllsrarﬁlsédﬁ@reamealhwcﬁﬂﬁymaidsﬁé'nﬁms imediyeerestltingirel s. See,

S soCha e sl FoerBh Rt dug YOBE prdileriotloretitny n 3fap Fhhrg ¢ 128

i nf | ammat @étiwvatiesl i @dredsesproadetfond fapsCUTT Red@etichein apHCTHS g {n!hﬂm ofllPL t unor
necrosis factor (TNF). See, International Publication 15 . WD 02/ 28434 to

Buchan et aglivitypereasssiclearancy 86 Vibddn Sasolan cxammp le piomyepresra yi. (h?ﬂ@ ke PPAR(err)

PPAR 4t t th t |
mpor  anca e ERATE POl B P FEAE SIS To06) &al 1 00 355 345) . The

identification of corlensedsigpbstcthaPRARSLIE PHAR(EHe)pepixdsontitbetan
opportunity to probe PPAR(err)-nedi ated gr ocesses and di scover new
t her apeut p&lda@ém%hwgoomﬁywdau Arbratora aPRABS hgwa begnshewatepromeds ewi t h,

such as cardiovasc di seas t her os 0Si di; abet es, esjt

Syndrome. i R pRARPPEs Sl A LRI AR R IR KRR TR ¥ pr esent
i nventi On(mypﬂ@smgrmwmw DS OIZ(BH5806-581 Ul Tthds 4186 bedn shatvirelndt Of

net abol i ¢ di sorders, cardi ovascul ar di seases, |nflannatory condi ti ons and

neopl ast | EPARSagEedorsibi the fesmpoaed thia8pamatary mﬁd&torf hinde@bls ditrigs
mechani sm %tdﬁ§§htﬁ‘£s% dss)s %mr Lt 6 abt‘ar 1@12); 5‘%9 Al aﬁe@@ @L%Se“t

i nventi on, e’ ' co een s ert’ elr e rough
nmodul 8§i o NoOW(PHZ%B(SeM fo. Bﬂ'dhen erwle rMa)reaslvea,I ishas Yzen vhelers thah BP ARS auilike al

conpositigns._c n t hese conpoun nd net, ds of 3 WO 03/ 024395
PCT) US02/ 28384 ¢ ”ﬁéﬁ%@ Waesepisjadt dbdt %w%et,% e Rﬂ%%ﬁrﬂfr&’ﬁga‘f"@r %% he
treat ment cggméﬁg@ggbhmgbﬁgrggpg CelP@“ sHiyascul ar di sease, inflammtory
conditions or ‘neoplastic diseases. The conpounds provi ded herein have the
formula (la): 02C— CTRe Reniifidation)6f AompdindZ vhickamodulate PPARS provides an
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 understanding 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 through modulation of PPARS. The invention also

provides pharmaceutical compositions comprising these compounds and methods of



Rl 51la wherein Xis selected fromthe group consisting of 0, S(O m
CRR and SQ2W; Yis 0 or CRR'; 10 Z1 and Z2 are independently sel ected
from t he yomap2sehsi sting of 0, S(Om (CRR')n, N(R'), ECOusR 2emnsd
CRRCONR"'; alternatively, Z° and Z2 nay be conbined to form

(C2-CA)al kenyl; Arl and Ar2 are independently an aromatic group; Ar 3 1is
aryl ; 15 asiopthe subjett amapdehds amdctamtmpﬂilodefnrltlye sedteenteal rhetabulic lésogtens)p

consi stin of hydragen, al k and, a C4)alkyl; RL is
ol oot ed Rrpiaverl s AER e, bEm Ry Bkt SeAp e R etk and

aryl (Cl1- C4) al kyl ; R@h@@é’m ﬁs‘}‘yrbﬂ&’&l%ﬂ&'ﬁﬂﬁx'ré’thé%ﬁﬁﬂ@ﬁaé .romthe group
consi sting of 20 hydr ogen, aryl and aryl (Cl-C4)al kyl; the

subscript mis an integerg fd@”b ah0y2ABRA A kB8 _subgseript n is an integer
fromlto 2; wth the prowso that said conpound i s not

3-am nb- 4- [4 (phenylnethoxy)phenoxy]phhmoxylacetlc acid, 25
4-13,5-dii 4- ( phenyl net hoxy) phenoxy] - 3, 5- d||odobenzenepropan0|c acid or
4-[ 4- (ben 5%&) 3-i odophenoxy] - 3, 5-di i odohydrocii mam ¢ acid. Al so provided

herein are conpound I, ORa YO,7
X ~ ~ 7 1-77- XP 3 Xﬁw’ewd%ﬁl{h@% g%\?ﬁéel%gnom\%og% 024395Ez

PCT/ US02/ 292
Y is O or CR’R”;
10 Z' and 7 are independently selected from the group consisting of O,
S(O)m, (CR’R”)y, N(R”), C(O)NR” and CR’R”C(O)NR’”;
alternatively, Z' and Z* may be combined to form (Cy-Cy)alkenyl;
Ar' and Ar? are independently an aromatic group;
Ar’ is aryl;
15 eachR’, R” and R’” is independently selected from the group consisting
of hydrogen, (C;-Cy)alkyl, aryl and aryl(C,-C,)alkyl;
R! is selected from the group consisting of hydrogen, (C;-Cs)alkyl and
aryl(C,-Cyalkyl;
R* and R are independently selected from the group consisting of
20 hydrogen, (C;-Cys)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;
with the proviso that said compound is not
3-amino-4-[4-(phenylmethoxy)phenoxy]phenoxylacetic acid,
25  4-[3,5-diiodo-4-(phenylmethoxy)phenoxy]-3,5-diiodobenzenepropanoic acid or
4-[4-(benzyloxy)-3-iodophenoxy]-3,5-diiodohydrocinnamic acid.
Also provided herein are compounds having the formula (Ib):

o)
R'O
RA——Y X z'—722—nr®
Rb

RE R* R R®
Ib

30  wherein



X is selected fromthe group consisting of 0, S(Om CR R and SXNR'; Y
is Oor CRR'; Z1 and Z2 are independently selected fromthe group

consi sti MyoaB/OM39s5 S(Om (CRR'),,, N(R'), C(ONR' and CRTRSC{/ONBR'' ;
alternatively, Z1 and Z2 maybe conbined to form (C2-C4)al kenyl; Ar 3 is
aryl; RL is selected fromthe group consisting of hydrogen, (G -C8)alkyl
and aryl (G - C4) al kil is sdlectB? froRBthe Béupkbnsisthg RO, RO)AMRTRY aade

i ndependegt I%_R§el ected fromthe group consisting of hydrogen, hal ogen,
(C1-4) al (*C5- C6) cycl oal kyl, fluoro(CG - C4)alkyl, OR, aryl,

aryl (G - C4)a| kyl, N§2ig M&RQQR CR2R, C(ONRR', NR)COR,
N(R')CX2R , N(R )C(O)lNF\’ R' S( O MR R' S(OnMR, CNand NR')S(OnR; 15
al ter nati veI y, any @wendd} mendepﬁl@ndupsleetedl &onﬁhegrmmmhsstmgmﬂﬁ)

consi s , 33 » ,,may be conmbined with the
car bon at ﬁh)&ﬁ@@ Wﬁgﬁg@gﬂ ma fused aromatic or

cycl oal kane r! ng eaﬁanﬁﬁvelfezlsmzl? ibe combaRand esthl cczsq ﬁﬁér@qj fromthe
group consisting of y rogen, (Cl- C4§,a | kyl, aryl and aryl (Cl- )aI kyl; 20

alternatively, whenAR isgnd; R' are attached to the sane nitrogen atom R

and R' may be conbi pe it e [
7-menbered ring con gsi #Iéﬁ:ged;@%% eérgﬁl%g%l%{ E%E’fh%‘@ géq ggt 8&?9?‘?@3;%% he group
consi sti ngr}qtjllﬂ:4)ﬂkﬁpd S; Ra and Rb are i ndependent ly sel ect ed fromthe

group _consi sting of Q | kyl, aryl and ary éCl C4) al kyl; 25
the sdscript mis 5n tReg% r%n%aﬁ%RZareaH@PPePﬂ@ﬂé@S?éﬁe mhthes an

e TR A IO NG, S i o 2 12 9
herein ar €4)aﬁdyb@l]iw$r}ﬂﬁafb’m@rﬂa)alﬁ}mrl‘fﬁ)j NK RB) C(O)(R RZOR REORRRIND- Ra Y - X
21 z2- A 3N(E%C(O)R’, NR”)CO,R’, N(R")C(O)NR’R”, S(O)mNR’R”, S(O)sR’, CN and
NER)S(O)mR’;
15 alternatively, any two adjacent R groups selected from the group
consisting of R%L R, RY R® RS, 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
of hydrogen, (C;-Cy)alkyl, aryl and aryl(C;-Cy)alkyl;
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, (C;-Cy)alkyl, aryl and aryl(C,-Cs)alkyl,;
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):

0
R'0
RE——Y X 7' —72*—nAr
Rb

30 R R* R R



30 R R4 RO R8 5 WD 03/024395 PCT/US02/ 29232 |b wherein X is selected
fromthe group consisting of S(Om CR R' and SO2NR'; Y is 0 or CRR"; 5
Z1 and Z2werog/op43gependent |y sel ected fromthe group consi PCTAHIDEI262

S(Om (CRR')n, N(R'), C(ONR'" and CR R'"C(ONR"'; alternatively, Z1 and Z2
may be conbined to form (C2-C4)alkenyl; Ar 3 is aryl; RL is selected from
the group consisting of hydrogen, (ClpC8)al kyl and 10 aryl (Cl-C4)al kyl ;

R2, R3, R4, R5, R6, R7, R8 and R9 are independently selected fromthe
group confdnesqmng of hydr ogen, hal ogen, (Cl-C4)al kyl, (C5-C6)cycloal kyl,

T | %?B?(N%l R ,04) 6rxlll( l;eyl))asg);/15°te%r§%/‘13‘ %@qoﬁ%@% (r(\?%‘“NgR’Ig( g“oﬁ ﬁF\’& 3 RS( o)
R, CN and 15 N(R" )xs{sQ))msR'c;R’m ternatively, any two adjacent R groups
sel ected fromthe group _,consi sti ng o and R9

, , R4, R5, R6, . .R7
may bé conbi ned wi th anfd’ dEs HErPeRLTHY Seggteﬁ Ehther%‘;fupa%ma&%%@ to forma

fused ar [ b k@@ ”rbﬂd(;?{a WHT; and R'' is independently
sel ect ed%ﬁﬂ’#?ﬁ R§¥ g{ﬂé Is\jtﬂl n (I;(f:{%?uydrogen Cl-4) al kyI aryl and
aryl (Cl- C4) al kyl ; alltcaratistlyya! and H‘@'comhindd todorm §€1+-Gopkanto t he sane

nitrogen atom R e%@d R'lmay be conmbined with the nitrogen atomto forma
5-, 6- or 7-menberéed M#HF: containing from1 to 3 heteroatons sel ected from

the group consisti N i9kelbbte® iBRChSerolp caMdst oam@dto@e@qe:mdﬁ)alﬁyi!aﬁcﬁl ect ed
fromthe group consisting of 25 hydrogen, (Cl-C4)alkyl, aryl and

aryl (10 - eyl Ck@halkyhe subscript mis an integer fromO to 2; and the
subscript nis an i geks Hom 7t 1 1P t he above
formul as are neant 0% ’?T%I’ e a ﬁxar%'gargg%ﬁjt%ﬁ& y accepéfdd% elﬂ%al ts,
hydr at es, or§@) dsREnSBHhRI0N 8slobdie (celoa)a&@l @es-Ca)cpelphiayinfioara(Ceal
conpositions of the invention conpri . , .
Cyalkyl, OR’, aryl, aryl(C;-Cs)alkyl, NOz, NR R”, C(O)R’, CO,R’, C(O)NR’R”,
N(R”)C(O)R’, N(R”)CO,R’, N(R”)C(O)NR’R”, S(0)NR’R”, S(O)mR’, CN and
15 NR”)SO)R’;
alternatively, any two adjacent R groups selected from the group

consisting of R%LR:, RY R, RS, 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;-Cas)alkyl, aryl and aryl(C;-Cj)alkyl;
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
25  hydrogen, (C1-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.
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 with a

compound of formula (Ia):



pharmaceutically acceptable carrier, excipient or diluent in conbination
with a conmpound of formula (la): 6 WD 03/024395 PCT/ US02/ 29232 R1

02C- CRaRoww-0810243%5 Are- ZI - Z2-Ar3 la wherein X i s sel ect edpicmarsot/ee3yr oup
consisting of 0, S(Om CRR' and 5 SO0O2NR'; Y is 0 or CRR'; Z1 and Z2 are
i ndependent|y selected fromthe group consisting of 0, S(Om (CRR"),,,

N(R'), C(ONR' and CR R'}@b%bﬁ'{ﬁb_qLMMlyz%&3 and Z2 may be conbi ned
to form (C2-C4)al kenyl; 10 Arl and Ar2 are independently an aromatic
group; Ara is aryl; each R, R' and 2 is independently selected fromthe
group consisting of hydrogen, (Cl-C4)alkyl, aryl and aryl (Cl-C4)al kyl; Rl
i's sel ect®gett om t he group consisting of hydrogen, (Cl-C8)alkyl and 15
aryl (Cl-C4)al kyl ; Rejsasfcel fdnafthk eRdssilg/o @) KON R RImntthe gr oup

consi sting of hydrogen, (Cl-C4)alkyl, aryl and aryl (C -C4)al kyl; the
subscfi pSOaNRSE; an integer fromO to 2; and the subscript n is an integer
fromlto 2. 20 A x %ov'@% ,.herein are pharmaceutical conpositions
conprising a phar Beuft y acceptable carrier, excipient or diluent in
conbi nati on with az'eaappdndinddpehdsmmyisaleétedfronDthR2rRY RBsiRing &1 Ra Y - O X
7Z-ZAr Rb R5 4 RO R8 Ib 25 V\/ger(?in, . -
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 (C,-Cs)alkenyl;
10 Ar' and Ar? are independently an aromatic group;
Ar’ is aryl;
each R’, R” and R’” is independently selected from the group consisting
of hydrogen, (C;-Cq)alkyl, aryl and aryl(C;-Cs)alkyl;
R! is selected from the group consisting of hydrogen, (C;-Cs)alkyl and
15  aryl(C;-Cyalkyl;
R? and R® are independently selected from the group consisting of
hydrogen, (C1-Cq)alkyl, aryl and aryl(Ci-Cy)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
pharmaceutically acceptable carrier, excipient or diluent in combination with a

compound of formula (Ib):

P R R R R
R'0
RAY—Q—X&T_ZZ_N:&
b
R R rR* 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”;
7! and Z? are independently selected from the group consisting of O,
30 S(O)m (CR’R”),, N(R”), C(O)NR” and CR’R”’C(O)NR’”;



X is selected fromthe group consisting of 0, S(Om CR R and S®2NR'; Y
is 0 or CRR'; Z1 and Z2 are independently sel ected fromthe group

consi sti myoaB/o®439530 S(OmMm (CR R')n, N(R'), C(ONR' and CRTRSC{/NBR''; 7
WO 03/ 024395 PCT/ US02/ 29232 alternatively, Z1 and Z2 nmay be conbined to
form (C2-C4)al kenyl; Ar 3 is aryl; Rl is selected fromthe group consisting

of hydrogen, (CI- Cﬁft@rggtwel A an@zﬁfh{a%e%mﬂewto fEmR,-Calkdl; R5, R6, R

R8 and R9 are |ndepe ently selected”" fromthe group consisting of
hydr ogen, hal ogen, a@ﬂ) al kyl , (C5 CG) cycloal kyl, fluoro(G - C4)al kyl,

oo T Eioh e ) R R T

N(R") S( O), Gliéﬂalﬁi’lt er natl vely, any tvvo adj acent R groups sel ected from t he
group corisisting of, e nbi ned with
the carbon atons &9, |PehRf lFe%yR §aaﬂﬁaéﬁé§dﬁﬁnfi@?tm5§1¢%’§2@nﬁ matic or

cycl oal kane rin ~ d _f h
group coﬁgciu?t(ioﬁg‘sulgf {!Vgr %%35\, hd E@) é?gk? &%(ra?gggé#ééﬂ??% 1%HC%:I:)L );F[Py} e15
glnfj erR flat IOA}ﬁ'lk/yl ORERrR, aBt(C; R )atity, NO3, ’@d’ C@)RieCQaReO(n@)Nlb@én atom R

7- nenberéﬁRr)G{@)Roéﬁl@zé’D(ﬁpg %?ﬁﬁ%kéi&gg{lhggm Oé@aggt%a?q om the group

consi stl Lé % .and S;  and Ra and Rb are independently selected from
t he group consi st hg of 20 hydrogen, (G -C4)al kyl, aryl and
aryl (161- C4) al kyl ; taﬂtenmﬁbdy;angﬁwmadﬁcamﬂgmewdw@nﬁr@nmﬁ goumnd the

subscript n.is a | 1 1s0 0 |de ei hods for
treating cQNFiEing i{d éé\ra&f?i&/ é‘%%ﬂ? a(fo ecg‘)ggﬁ Ehaencglfbng1 FathﬁE%t

condi ti on, 1dTlecﬁ9§L %%ta'ttﬁcﬂgdstgﬁﬁlaﬁl@ed frouiagc pcytilsakArringg shock state, a

di sorder of gastrointestinal notility or a disease of the central. nervous

system conpri si ng adeh R R eaidRy” ivindepamdprtbt selqetadaem thogra copsisting

ther apeutoi (f\l%(lhlogen, (C1-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 3;
and

R* and R® are independently selected from the group consisting of

20  hydrogen, (C;-Cy)alkyl, aryl and aryl(C;-Cq)alkyl;

the subscript m is an integer from 0 to 2; and

the subscript n is an integer 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, 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 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 PPARS modulation.

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



effective anmount of one of the foregoing conpounds or conpositions. The

i nvention also provides nethods for treating a condition or disease

medi at ed W@ 0BBARSs and net hods for treating a condition or pdTasayez9232
responsive to 30 PPARS nodul ation. The invention also provides nethods for
treating a condition or disease nediated by i NOS or TNF and net hods for

treating: N 290048l sease responsive to 8 WO 03/024395
PCT/ USOZ?%%%E@NF‘N% or 1TNF nodul ati on. The invention al so provi des nethods

for elevating HDL Tholimesntenilso proyisies meitiods foradovating HRlseholsstiioldes net hods

for decr an ng LDL cholesterol 5 levels. The invention further provides
met hods 8F'Sdecreasing triglyceride levels. The invention provides methods

for treating di abetrgginvahhes 956 vtk Mefifods tantbictdasing LA sdoleateeal Wi t h
syndronme X, decreasing insulin resistance, |lowering blood 10 pressure, and
obesify. levhls. present invention al so provides nethods for nodul ating

PPAR(err). BRI EF %§ GB&MBJ%%%\%@@Sﬂe%@“g élt.ig?}l,%{r}qel b provide

exenpl ary structures of preferred conpoun he 1 nven DETAI LED
DESCRI PTigdisOF THE | NVENTI ON 20 Abbrevi ati ons and Definitions The
abbrevi ati ons used herein are co&venti On%'ar’t unl egs ot herwi se, defined. The

terms "treat”, "trddEilRpuiighaovt é&’c‘#@ﬁlﬁ . reating gEbRiEs SFTOSILOSRent 25 to
i ncl ude: c&é‘c%it}?rksl a%g&f’ﬁtla@%it‘ﬂrs%ﬁgﬁﬁggé, Idaeredsifl FRANECreAREANEY, 16\70@11‘%'[31@53118“'[
b ject f

synpt ons; arring a su romacquiring a disease; (3) reducing a
subj eot ' preskwk, 2kl abesjty.ri ng a di sease; (4) decreasing the probability or

elimnating the posgibility. thal  A1s0300liS&523RodY fob nBRuRRS PR&RSY:
BRIEF DESCRIPTION OF THE DRAWINGS

15 FIGS. 1a and 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  toinclude:
€)) 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;
) decreasing the probability or eliminating the possibility that a
30 disease will be contracted;
) preventing the disease, 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;



(5) preventing the disease, i.e., causing the clinical synptons of the

di sease not to develop in a mammal that nay be exposed to or predisposed to
the di sewoasbe3szioes not yet experience or display synpt ecg/us2/dre2

di sease; 9 WD 03/024395 PCT/ US02/29232 (6) inhibiting the disease, i.e.,
arresting or reducing the devel opnment of the disease or its clinical
synmptoms; or (7) rggj eviiﬂﬁbf&ihgtﬁé SSASE i.cl, aftesting@i $6dQing el ésslopment t he
disease or its clinical synptons. 5 The term "therapeutically effective
amount " oéfherdisease othidg cl SM@emMs conpound bei ng admi ni st ered

sufficient to prev O?%\?/]ﬁeéf?rggorfﬁgh%sgése%e.%&hgékgéﬁe%gn%@% disstentiione or

nore of the synpto ndrtiron or elng treated as well as
to all evicghRaldyngitédds.cat e the cause of the disease itself. The term

“nmodul ate" refers to the ability of a conpound {o 'ncragse or Oé,ghdecrease
the fénction and/ orThedpmeSherapeusicalbpelfgciive pmoyple refcrpa Rt ARREL P Hray

i ncl ude iy . (YA [ P e pTe b

Vodul at | SHRARCbahe AnlGAALARYoD Pk ARl O Gt ol BRI B0 i,
i ncl udes eatehagEdSTvreadoln symptqms of thk comtitiawondisordenteing trestadtasavellbagoni sm of
a function or .characteristic assﬁg)@%%%ﬁgd it PPARG, either directly or

i ndi r ect Ity alleae 6F ciadicaleiheearra a \c%aq egul ati on of 15 PPAR6

expressi on, - ei ther gideet lfo@iak g es the abfiPBE 8 bompdiuhdas imessRels: t hat
e.g., bind to, stinulate, increase, open, activate, facilitate, enhance

act i \t i alecreasetthe fitretion sedisi ¢xiprassion of BPARS where FPHFa funetimisacivclde

Ant agoni sts are. co unds t.hat 0.,. bind.to, | al t y bl ock
sti nul at itE?ﬁ,ScrtPS]@Pé%’g,“’f%aé’t%ﬁB{ ?ncﬁ%%?rg‘ie{r}-gglg}ngy 1\%{5:) |l%/t!'§1) inlé%lz ggclmﬁllglc‘?)lr{)/at e,
desensi t i%g, v9b. R At®Rs&iben akreid, ANG6US tahRBonidnmxdulsat, partipt ef er abl y 20
i nhi bits PPAR6 function and/ or downregul ates PPARG expression., Mre

pr ef er ablapfaganispoandlartnertial aganism ef »fungten onehagactamisfic agsgeiatedgrithand/ or
d | . . i . | Ve,
odul ot ort A, SipRiEai B flired MRy GRE SRRl B LR BRI o8 2

addi tjison, PRAR Reqpredstn; eithee drediyreerindirdctie. Mipdnisataroeomposnds thete.g.,The ability
of a conpound to inhibit PPAR6 function.can be denonstrated.in 25 a binding
assay or tindi plimglate neEass, open. getivate,tacifieic ARhANFS AVAUOR 8FIG ay . As used

i abet e, S o o e o Shet es

mel | it us tonentialhsed totelly ek dtmulationhdscemseyprdvienty nhdhit, NelBpREtivagiess er abl v,

NI DbM 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 function 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 dependeni-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

10



As used herein, "syndrome X' refers to a collection of abnormalities 30

i ncl udi ng hyperinsulinema, obesity, elevated |levels of triglycerides, uric
acid, fiwoiomogsn; small dense LDL particles and pl asm no®@em/so0t/292at or
inhibitor 1 (PAI-1), and decreased |levels of HDL chol esterol. Syndronme X
is further neant to include 10 WO 03/ 024395 PCT/ US02/29232 netabolic

syndr one. in, the term"eating disorder" refers to an enoti onal
and/ or b%ﬁ%\’/c?%%g}ﬂ?lh?f urbance associated with an excessive decrease in
body wei ght and/ or As wsegpesy, itlst terne f¢atingslisosdest exfers ipayemotieiahandiory . |

fasting, .self.-i nquced vom ti.n l.axative 5 or diureti npl ary
eating dilgeﬁgvdgl;agg]isﬁgﬁ%ﬁg a%fﬂcélfuggiwdﬁ}]aélrwggwéan({fcﬁ&% 1§1'tb§.8y %ﬁg%(géﬁer ein, the
t erm " obagidp¥oprided effsrtd 18 abbid vRAGRTRInY €. g@cr@smsgj alfi@duced fvohntyg, lattivébesi ty
may have genetic, environmental (e,g., expending |ess energy than is
consufed)oraigetiegisat Brgmplatyeatng disprlerapglyde GAIRER pery QS%@F%d’é‘HBT.l%,

et N30 B sy, aleRah PSR 8% iRleRstivo U ORI ©
infantile, 10 upper” body, alimentary, pogonadal, sinple and central
obesity, Jnhpapits EWesitypalapbsictgenatie chyipampnzgi(ag., Saetilimgdssehengydhasor der s,
such as hypertensjon and coronary art8ry,di_s(ﬁa e, and netabolic disorders,
such as H§persumedhind saulaterndeiemunants. cCObEBHISES L8P ed with obesity.

As used ifsul S Aﬁiﬁo NRIPRNAARRI {nloRbtidigender * - 15
refers tgﬁ@g%@sﬁg%%?g%ﬁ%@ﬁbr grlﬁt%ﬁlgi responds’ favor ablly to nodul ati on of
PPARSO0 acippei body, Elimentatyl bypogepaial etnple aR@ARSralrobiesitysiypophysetlude

alleviation or ab ation. he diseagse and/or its attendant synptons,
i nhi bi ti oarihRﬂs“Yﬁ’_é‘E g?@%@?&a' ioéaé(r.h?v%ﬁc}lég 1SGReCrs, %‘ifﬁ}@ts;h%e *Phé"Gevel opnent of
the di seagfonady aitdiy ddchddl &Rl meMbBliOdBordaRIskRUS Bffienslh and bigbetbg @pse or
its clinical synptons. A PPARS-responsive condition or disease may be 20

conpl et el gonunogyassogiated wigsplmsdy.ve t o PPARS- nodul ati on. A PPARS-responsi ve

condi tion or disorder be associ a i [ c | at e w, |l ess than
or greater than no‘gf'r&frg,%ﬁﬂhg%% i wi)?g‘R WT%%@B%%%@?@%A%@%nCti onal
activisty ftegdio Bédndicsor didofier €8 kdspeidsHRARD I xPedsliation ofPRAERS s whi ch
normal |y do not express PPARS, decreased PPARS expression (Il eadi.ng to,

e.qg., |ipretiviindFaeara)eresponses wrkRARS meduirtor inchilealsvighion of3bggaig ppARS
expr essi o - 1O : LN a

PPARS: e P S SEAR A EREARnE SORGI Tioh SPAS RisclR ¢ Mt

" PPARS- nmegiwadtioa of dindd dvielpment afitbodidesse, ordtsdlinical 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
normally do not express PPARS, decreased PPARS expression (leading to, e.g.,

metabolic and inflammatory disorders and diseases) or increased PPARS expression. A

11



related ternms and phrases refer to a condition or disorder characterized by
i nappropriate, e.g., less than or greater than normal, PPARS activity.

| nappr oprwetm/03399PARS functional activity mght arise aspchasomsubr of
PPARS expression in cells which normally do not express PPARS, decreased
PPARS expression (leading to, e.g., netabolic and inflammtory di sorders

and di se i i

PCT/ US02/ 29 3%9{653%@%%@?35 gﬁ%sgg‘?“{ﬁ eyl %ﬁ?"%@@% etely or

gg'ra\ }QIB al | ynz_lmgimgtawP]éi&R_S iﬁnmppmaig_cﬁmse Mr,fami\mfmt‘dlaed bYﬁ?gon m},\e\é;& iQSa
-negrated conairtl on of . dls |S one.ln | noadul atl Qn, O

Fosul t 5 THEHHE OBr et eB eI R LT T ORAg LSRR B R ARYETRE, o. ,

PPARS  agQphdiioh @8 lsbiiek (k.5 0P ARDLOMANES ults tn Bthd Bifirovert&l: lin Pleng i n at

| east some Fat_l ents). As used herern, the terns "i - responsi ve condition
or di Sor degll-being INmt-least gomsspadientsbndi ti on or di sorder” and related ternms and

phrases refer to a ,condition_or. disg t hat.res ds favorahly to
nodul ati on of iNOS‘%?uSFﬁI e%g},itlQ/eltte 18 lﬁg%@é??@mefpgéﬁf}%%&sgd%sponses to
i NOS or ThNF®REpbRtvevandifich velgisaldee indtrélaftd @érmbQna bhegad lee toh t he di sease

and/or its attendant synptons, inhibition of the disease, i.e., arrest or
reduct i orfoditioper dispeiebriiverands faverahily tamedulation efSNEXS on I aeyifi ons, and
regr essi : : - -

TN oopanELitelE EhRFRRE forsh SudNON S5 e HIRhONEY ielhdstiathn o

r espdfsi wbrdgatioiNaStherdisEbe antdiod itk attéraiant Himptoi0S iokibitidh-of @sptistake/éegondi tion

or disorder may be assqciated with 15 inappropriate, e.g., less than or
greater t3HSH 9%6?‘%&]“9“ Pg%S%SYgWe%@} ithg qigease, og &5, @%ﬁ%lisam@fqmmn%r TNF
function AV j i : : - SVEGR .ion of nitric
oxi de (N%%?@%EN(;&}S&)%%@ @ﬁ%&?g?i?ﬁ‘?gﬁ S?%Egognﬁls'g&ﬁ V\H\Iﬁ(ﬁ:% csr%or na?%@blﬁ%%é)not express

i NOS or ThNRditideor dissesd mayi®s compTitely ex parisHy oospéhseeeddilyOSamr TNK. , |ipid and

t abol i ¢c_dj d di . d.i TNF ressjon. An
%0 Nos. Teiien dSp e LSRRG b e S ERTUE A Arsoaed N or
TNF- n8di ahfhropie]ietd. QBss Manthir $8EHQ thASnd+iRM &N@S‘fﬁr TNE BRivitgr M

"1 NOS- medi ated condition or disorder”, "TNF-nediated condition or
di sor der "InzppaopriateiNGS peTNE fanndiophlrastisdy megldarispasdthe eesnlliofi on or di sor der

char 2t o2t R DPREADEIR By e B0 AL Shma A Por !
g_& tF I Vi Ty deir@ bxedsSRGBSor T4F, [dRE1ehied ANOBVATTNP Siifibdsih (RadNQ thYe & NGFia | NOS or
and metabolic disorders and diseases) or increased iNOS or TNF expression. An
20 iINOS- or TNF-responsive condition or disease may include an iNOS- or TNF-mediated
condition or disease.
As used herein, the terms "iINOS-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 TNF-mediated 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



expression in cells which normally do not express i NOS or TNF, decreased

i NOS or TNF expression, increased i NOS or TNF expression. An i NOS- or
TNF- nedi aweds/oesedli ti on or di sease may be conpl etely or paciwot/go2aedi at ed
by i nappropriate i NOS or 30 TNF functional activity. However, an i NOS- or
TNF-medi ated condition or disease is one in which nodul ati on of i NOS or

TNF resul rlying condition or disorder (e.g.,

an i NOS (?raﬁ\tlgv H?B‘ggﬁqéags&ﬁ%%ﬁﬂggne i nprovenent in 12 WO 03/ 024395
PCT/ Uso 2/ 29232 patTiertermwedlkylebynigselfforat phre a8 nctlesrsuttitiedt) insdans, The term
"al kyl , %19%3” or as part of another substituent, means, _unless

ot herwi s ém Twige gipied; ?gfﬁ{alghl op PErREhrsrhaina PheyCF hgdrorieom adiceb & bon

radi cal , @hbik@tRiumatd { 1 no-

Pl yms at o R Nt o i &t ol BB BT 10 the
nunbeb ofindudddinanad omwii-daeitgaditas ha(/mgethe Aimer @ f vedbos atons desnghaad car bons) .
Exanpl es drocar on.r dIC i nclu roups s ch as net hyl,

et hyl , (1(;‘; 633?1‘393%3%% S9| en gar ?RSQM Elaf 9fsat‘ff%%g§%’€f carban.ra Eﬁﬂsw

cycl ohexyﬁolu&ecgi@hpméu lag ﬁ%ﬁﬂ@ylethﬁmbﬁ?w%bf@tyhmmﬁo tﬁﬂ?soﬁﬁfgrl 's3QITer S of ,
for exanpl e, {])qent , , h-octyl, and

unsat ur atbelﬁ’laaﬂm hexyl, @Wdabeﬁﬁ)niﬁﬁ}@’lmiqmomefbyl homeloge aid somcrsd:zf or triple

vord CATBLNEL oHMSLABEL SEAPL SLRUBRAELATE, Ml pPom

3-(110- pgmms ony having bhy sthore doublRboddPE0BMBonds- EXukpleysr, and the hi gher
honol ogs and isoners. The term "al kyl," unless otherwise noted, is also

meant t o unsRiviated alley grovps incluge Wi, Lbroperyl crebfli hisepeniemtiZ det ai | beI ow 15

as "hete I The ene"
itself or(&gcé&&gyl 24;%&16{%%%%?3'93%???? %%ﬁlﬁ%@%’?’ g' %‘?(ﬁa'@éor@n ? él cal der| ved
from an é)htgamyb and sheehd ghngp hbfiokogks ah&isoﬁid?ﬂ‘ﬂ@l-ﬂaﬁ-ﬁalkylmmlmbﬂmwﬁa al kyl

roup will have froml to 2 arbgn, atons,  w_th_ those groups _having 10 or
19 evveP camBi 1SaLAmEARE iy E)]Pé? g?"ls"egel?‘f?uf’ Feofalled dafined ippaste idgitl bAIOW ower
al kyhs ong “hQUhIkSH, kyéfc[b%lk Sarfll ‘G8fidif” Tﬁé‘te‘?ma‘laﬁcxrleng"; bﬁﬁ;&éﬂ‘ &i'ls ;%R gr OUp’

general |y having éi'ght” or fewer carbon atonms. The“term ™heteroal
i tself orof apothensubsiznént means & dimalsnhedichbderived feanan a]]smieease)@n’rp@fmdse

oo cal , 57RO ERRRCR o Rlen A I ar iy e i LA LAY 0! car bon

at ons andmﬂftﬂﬁ%d)g‘[@uﬁs(hakfﬁf ® JITERECRKYTEatSBS BEhE ProfdrRi th ik QWP consi sting
of 0, N .S 25 and S, and wherein the nitrogen and sul fur atoms nay

opt i onal pl}yeggm@)XAd,lQ\@q afeydl’ ethdower 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 cyclic
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 S
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, -CH;-CH,-NH-CHj3, -CH-CH,-N(CH3)-CHjs, -CH,-S-CH,-CHa, -CH,-CH,-
S(0)-CHs, -CH,-CH;-S(0),;-CHs, -CH=CH-0-CHj, -Si(CHj)s, -CH,-CH=N-OCHj, and
-CH=CH-N(CH3)-CH3. Up to two heteroatoms may be consecutive, such as, for
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nitrogen heteroatom may optionally be quaternized. The heteroaton(s) 0, N
and S nmay be placed at any interior position of the heteroal kyl group. The
het er oat owo3B/0ea395s be pl aced at any position of the heter eairtkyso2/greup,

i ncluding the position at which the alkyl group is attached to the

remai nder of the nol ecul e. Exanples include -CH2-CH2 30 O CH3,

%g gg W%W@Wﬁ%@%‘) éﬁoqgﬁ%ga@p e CHgm ds( O - CH3,

- CH=CH- N{‘htdjoalliyB’ arblthdse retdrt@lshﬁsanhmltmmmor&ﬂytaﬁbe]omé‘haﬁemaﬂgylm& ndis, for
13 WO 03/ 024395 PCT/ USQ2/ 2923 exan}‘a CHZ NH- %ﬁand CH2- O Si (CH3) 3.
Al so i ncl hefercydoplkul’t dhgfermy byrliself RpawPartef aMer descr i bed i n
more det g I QLRSS ¥d by -dhg: term
"het er oa%& @gég?ﬂﬁbgﬁsi%@%l ‘g}a&géﬂ (%glr%?d g?ﬁalrle(t)t hgeri}subste?%{ljlent mean% a
di val &nt G}@dSﬁ{z(ﬂﬁr mmﬂf&rﬁ}&eﬁﬁﬁbﬁ{-@b, Bor letezonbtyléncegtotys, - CH2- 5

CH2- S- CH CH2 and - CH2- S- CH For het.erq n roups,

ot et oat SFISTCAIS PFELAISL SR AR aF DO e Tgm ERTE e PR B 1)
further, aﬁgﬂlene%hm%ﬁ%l@mleh ﬁzg?bﬁﬁ@ 86 Sribitiliddl GF tBE Hﬁ!ﬂﬁg gfRpQs i ent ati on of
the linking group is inplied e terns "cycl oal kyl" and

"het er ocywpbed-kyl ", by themsel ves or in 10 conbination with other terns,
represent unl ess [ W S& Ye Wele! . yl " and
"het eroal kyl ", r esglt gﬁ?%nesl yya%‘%ﬁ(gd apﬁ ﬁ%tgrr%ﬁ\é&&%ky}gl ’30 I ?/ﬁnﬁquér%cﬁr m

" het QOOC)(:@hfbﬁiaki)zSh ‘wiflf @hdreéhis, foprdsent] Mialbdsdaitbrivisetstated! eydli vomidaglof and
"het er oal k res ctively. Additionally, for heterogycloal kyl, a
heteroato %90341\% ES‘?F?PQHV@W glusmmh@’%]]@ﬂ a¢le is attached to

wgl :‘:)re)gﬁlt“;ﬁ/\g@%cgé]]oh%gl”?é ﬁ%ﬂt@% gﬁﬁ@r‘?&% t%:@%:sf% xeny l,hefecyclwiﬁeptyl, and
t he | |h kg res@eem&fjblljﬁsAdzﬂmhmlm ﬁr(;;?mteuaﬂyﬂolalhyhcalhmt&oaierﬁ ta? oy éhe position

tet

e b RS bR e  GRi EHo b AL a1

tetrahlydr ?El‘%hﬂ‘cgr %c}dde cy&@géhahy&&rcwh@kﬁnx»%Fobhex%nﬁl PR é!éhé}ééhyl 2- pi perazinyl,

and the terns en by themsel ves or as part of
anot her csrqlbhtptyhemthedﬁanEX@mpbsgfmtmpwlsﬁkﬁﬂmlw1 él 2b%eri ne, chlorine,

brom ne, tom_ Additiona ch a L Qal kyl ", are
meant tot?tﬁgé’l 35"83’3? | -RIgE lfli’ltl?é’&’er@'pﬂ’ fB‘IPSB u i aﬂf éé)a/m be the
same or GhdhRSIRRN, telrihydrd AR yIr eﬂehy&oﬁﬁmgrneetrauagdﬁoaﬁkﬂ)yl where ni is

the total nunber of carbon atoms in the al kyl group. For
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 substituted
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;-Cg)alkyl” is meant to include trifluoromethyl, 2,2,2-
trifluoroethyl, 4-chlorobutyl, 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 total number of carbon atoms in the alkyl group. For

example, the term “perhalo(C;-Cs)alkyl”, is meant to include trifluoromethyl,
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25 exanple, the term"hal o(Cl-C4)al kyl" is neant to include
trifluoronmethyl, 2,2,2- trifluoroethyl, 4-chlorobutyl, 3-bronopropyl, and

t he |i ke.wolas243phe term "hal oal kyl " incl udes nonohal oal lpgiT/UuSat/kyek2
substituted with one hal ogen aton) and pol yhal oal kyl (al kyl substituted

wi th hal ogen atons in a nunber ranging fromtwo to (2m +1) hal ogen at ons,
where m i e total 0 [eYg 1 kyl group). The 30
term™ pep‘f’fg? ?rﬁfxtﬁyﬂ%é%{s{?ﬁ{% gsbg&% %gcrlgm&ggﬁgt’g?&e ,%lgélekyl substituted with
(2m +1) hal ogen atmassermwagg employedtaiemetortimbombingtéon with otebisnmat ons i n t he

| kyl . F le, th " hal o( CL- L kyl ™ i tt
ol de. (48 MBHSnEDHpIYY. oMy D ess SO P T BaSeH ARG o oet hy!
Lo L 1 sl Rich R 8RR MRl @hitible ild (4@ tbﬂ(ekei-ngaiwww aryl,”

enpl oyed™al’one or 1n co Ion wt her terms (e.g., aryloxy,
aryl t hi ofysed asgetiat sy linkedeanalentlyn | Besringshmeaynask centaindtbm Zerode &t i ¢

substituent which can be a_sinpgle.ri or.nmultiple ri three
rings) whFigFPalaues ?(f‘?cfﬁle‘;gol? B@Q%@&SOWH%GWQED%’&?@% %‘h@%‘?‘{ﬁog% raltr%gs may each
contain Bgeéna%@ro%&ieedf,  the RAEEHER oRHIE) z&@b?ﬁé@ﬁyfqﬁ_ﬁt@hﬂkedo ThendylS, wherein
the nitrogen and sulfur atons are optionally oxidized, and the ]irllédtrogen

aton(s) arapsitat oothinhetppeateman magbe rafiaediiods “hgiemapd” andeancksAtRe

het t b t " " toth
el ndef Be et St BOERHS Rvel RFRA NRB-ARE RinplESTasE O
aryl 1010 ganpyRscThdiciHeas, phasbthyl, 1-napihylhibiptinpia pipytylyl, Zppirglybdy|
1-pyrrolyl, "2-pyrrolyl, 3- pyrrolyl, 3-pyrazolyl, 2-i m@aa%ol Xl i

4-i mi dazoysblylgypaerdlyl ,2'11211%%912’&4?1[‘1}1(1@140%519&36?%}??’ Zoxaaolyh Fo%229047%1 yI |

5- | y | g 4551 Ol azoit i 4. 4-
Pt avor yPheRASRERR0slxa il SHREON, ¢ Ro PR RItargBL MRERIN - B,

3- Eyri dy|th(1jiaﬁol?rlp|§¥thﬁzcblyl, 2-fg13y|ﬂ,i3f¥ﬁnlyll, 2-thiepyly B-lnﬂilifhWI, 2-5yﬂhbd23}p]|7iliiészlo4yl ., purinyl,
2- benzi m dazo , 5.15 indqlyl, 1-isoquinolyl, . 5:-i.soquin

2- qui nox AYTAYk ¥'M%ﬂo§t‘£ﬂ@§4¥h éb_%ﬂfloﬂ‘éﬁ? YL BipYE 2- %%ﬁ?/%&ylsﬁbst ituents
for gach ilg(%qlglb g&%@‘{ﬂlﬁﬁlﬁ%-%%ﬁhbﬂyl, rzLﬁlﬁn&?ﬁﬁh?lUE-qﬁirﬁxﬁlﬁiﬁ%-qdinf)ry@,mndﬁhe gr oup

of accept ents described below. The term™"arylal kyl" is nmeant
t o i ncl udgindiyls Substitied fr pachwfitehatznyeated argringsystema ereelrstedifeonan al kyl

group (e.g., benzyl, net hyl ridyl hyl and the [ike) 20 or a
het er oal K g@PBBﬁ‘("&P%B{,% SB&%%‘(B‘%@%?%%d%E%‘XyH dyl oxynmet hyl, 3-(1-
napht hyl oxy) propy! , TiaNnemt f8ylaikke) is nraehtodhcluiethaiomeichBrins/hich g aryl’ al kyl ,

"heteroal kyl" and "aryl") is neant to include both substituted ai{n?
unsubst i tenveisfaeeheddd an Ayl grave é& obengl, @henethyl, pyridylmethyl and the like

20  or a heteroalkyl group (e.g., phenoxymethyl, 2-pyridyloxymethyl, 3-(1-

naphthyloxy)propyl, and the like).

Each of the above terms (e.g., “alkyl,” “heteroalkyl” 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(NH2)=NR’, -S(O)R’, -S(O)2R’, -S(O),NR’R”, -CN and -NO; in a number ranging

from zero to (2N+1), where N is the total number of carbon atoms in such radical. R’,
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Preferred substituents for each type of radical are provided bel ow. 25
Substituents for the al kyl and heteroal kyl radicals (including those
groups ofwernnefsesred to as al kyl ene, al kenyl, het er oal kylpemajs02/29232

het er oal kenyl, al kynyl, cycl oal kyl, heterocycl oal kyl, cycl oal kenyl, and
het er ocycl oal kenyl) can be a variety of groups selected from -OR, =0

=NR , N &R R.R . - - -1 S _ OR,

_C2R (%cﬁfgg , %C&T%%ﬁ&dwrg%gb&%‘%e% @bﬁ‘?ﬁlﬂ“?@a@%%‘w&m- qOR,

- NH- C( NHjetenbhlk yINms@h Xt b1, arNHub&{ihidd WwitkR -3 halSg@sRimsubS{t@)ed Rlkyl, "
-S(O2NR R', - and -NO2 in an er, ranging fromzero tqg (2N+1), ere N
is the t@ﬂléﬂx}’rﬂ!iﬁbb‘@?‘lﬂ@f‘y EFRD AT a&%ﬂ@rma@a&r@aﬂi%@P@ﬁ%@dk@w\o 03/ 024395
PCT/ US02/ ' i [ r

unsubst i taﬁtt%e (.‘)LlEfl &%gﬁkf/ Oggngl%}ﬁ’et?gfga yl, Mu%idﬁ&@}}{e&ta%gary g,]toar yl

subst 5t utveldchiltely ate Stahbddogitin he ninesgansttorh ue futmad &y b+ or Aldembgreadrritghi oal koxy

Jame” i RGBS G &g h oo B Bl g R B GO ent 8 5 whi ch
they are mkloashse, WIUR i clith QRARIALHRSIRIHE QA A-rRorphlinydr Fmiraizber ed

ring containing from1l to 3 heteroatons selected fromthe group consisting
of N, 0 abdvediscyssionek suhstitentsnmerpf skill ingheart wll paddrstaed thabihe tesmi di nyl and

- hold_ay ks ; b di ' bst.i , f skill i
Cheoart owelr i G GlGetp RS FpEn B AR BBl e e E R N ot oups”
such 18s h@algQaCky)CH-QO)CFLFE(@UH,CERER] tlankenpcyl 10 (e.g., -C(O CH3,

-C(OCF3, -C(OCH2OCH3, and the like). Simlarly, substituents for the aryl
groups are varied anulary sybstipensyforthearyl graupsole Hariedgrd are seletydR | - NR R,

"SR, -RansCON1 = NOPAnsC e R cnr - Rt R . CC R R NR C(OR
"N g 0 R e PRIOI TP R N g ConreA¥s SO
, lNH ( E\IQE@WFR} -OS(@NR'R”; SROZR)R’, ~SROCLDIZRR -NRIE(ONSR "R CH(-Riij-2,
uoro(d - o(C]- . , N T ing, fyom zero
to' the t & Be R A Vi SRR SOns O, SR wher o
h15R -NR'-CB®hR Hudrs(d 899Awink ELnC8) al ky!
e N Ky ,hﬁhﬂ‘éﬁ%{sqlir?ﬁ?gggg%{i),ﬂu?%rkgﬁg?tq% Eiﬁgghg% )-(%?;g%’)ng? %<yl and
(unsubst izem wdhe topal oxpel Glope@aplehkss on the abmutiofring lsgstsmband whemtacion

Cber T Bt REan iR e 28} SRR (R RR RS
} ndependaislpstitiidt aryt, Gunsubstitidied oy (L OQhIRyh@dunsapstitdted Sravxiyreger of
rom

C4)a1ky1.

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)-(CH;)q-U-, wherein T
and U are independently -NH-, -O-, -CH,- or a single bond, and q is an integer of from
0 to 2. Alternatively, 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(0)-, -S(0),-, -S(O),NR’- or a single bond,
and r is an integer of from 1 to 3. One of the single bonds of the new ring so formed
may optionally be replaced with a double bond. Alternatively, two of the substituents
on adjacent atoms of the aryl ring may optionally be replaced with a substituent of the
formula -(CH,)s-X-(CHa)-, where s and t are independently integers of from O to 3, and

30 Xis-O-,-NR’-, -S-, -S(0)-, -S(0);-, or -S(0),NR’-. The substituent R’ in -NR’- and -
S(O),NR’- is selected from hydrogen and unsubstituted (C;-Cg)alkyl.

As used herein, the term “heteroatom” is meant to include oxygen (O),
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O0to 2. Alternatively, two of the substituents on adjacent atons of the
aryl ring may optionally be replaced with a substituent of the formula

- A- (CH2) rwB-o3/0md3e5 ei n A and B 25 are independently -CH2-, PCO/US02/b#32 - S-,
-S(O-, -S(O2-, -S(O2NR - or a single bond, and r is an integer of from
1 to 3. One of the single bonds of the newring so forned may optionally

be repla it l‘ﬂﬂ“ ernatively, two of the substituents on
adj acent Crﬁ o%él @P?st e §R;%nﬁ§?%&g)n§%9 optionally be replaced with a
substi t uent of t he THeaemml‘gharfétditicalli: cCkRhtile saltstiés meant ao theludarsalts of

|ndependetly|ntegers of fromO to is -.0- N -S-, -S(O-,
-S( 0 2- tgs adt HeepyRRILds viipeh éwgﬂ?wgmtﬁ@awly Rgwioxigatids opasFoNR | i s

sel ect ed Je?amlﬁ%gﬁ %%%ﬁr%m@%&%ﬁmoﬁ% alﬂfasl descﬁ‘ﬁ:) ?l%fel erein, the

term "heterfoato I's meant to I nclude oxygen 024395
PCT/ US02/Wagieompaéunde gbtine (Inmgsentsuwmlon(csmtammmawly(amdu( @nymon'ﬁhees, bagm

"phar maceut.i.cal |l y acceptabl e salt s _meant in e salts of. the
active ccﬁﬁﬂgl?ﬁ(fgﬁm ; 9”3%?%%#?? neyfrg ‘i%v’é I°§ Gogounds il 2o
bases, depRieitRtonnt éiftBe @@s‘iﬁeﬂ%ﬂé@énﬁéﬂ%ﬁt‘&h&?ﬁlhﬁtabwmgrt ehlvtie compounds
descrl bed herein. 5 Wen corrpounds of the present invention contain

rel ati ve|@xaafml@ﬁquhachwmlwc@@tabé@@éea itipn s@tﬁ ngceludessodann be obtai ned by

cont act| 0 ent,. amount of
t he desir ggasé%%{u?% & nea %ﬁk}cg&g}go ?g&%é@l ner {rliliniars?:lXarrpl es of
phar rraceuWhelabcbmpmdepfab Ipeesbﬂtaﬁvﬁd@ntcbﬂuamﬂahselyrb@!r,lucﬁﬁm@ﬂamﬁh acfipt assi um
cal cium ammpni um or.gani ¢ am no, magnesiumsalt, or a simlar salt. 10

When conpddh @@ salts ¢anbonbiaingd by ?ﬂr%zwﬁms Hleclzsfﬁfrali farp.of apshrompoyads with a
f unct | onaidig anhhe BGLdiARcIA Rr figR oPfh PREALRSHLDYoIGAR! act i ng. the

neutral form suc corrpoun S Wt I'cient anount of the desired
aci d, ei tEvamphesatf phanmaaemlcstﬂlytaectdpmbﬂmmd a&hﬁm&mlts irchatephess defived from

pharnaceutlcally. C abl e aci ddi ti alts |nclude t hose derived from
P hor oan: angieftic Sk BRRh AR nPE My deomBonbt Chomber o carbont o 15
nonohydr Q&R ﬂ%@l‘l&arbdﬁlﬂp?ﬁbﬁihbﬁc ORI @%@Wh&lh&&o enphosphoric,

di hydr ogenphosSphori c, furic nnnohydrogensulfurlc §r|o di'c, or

phosphor cudude, rgenchisidrogprsul fukie, hYdSIOGEJ or p@sphomsgaids snd Gha likeeglas welin
relativel non { ﬁ% r anl CI ds |like acetic i oni c i sobutyrl c,
S dertyed &]Sg élc

oxal ic, I il gl bem%f g opgauic 4 S REIPIUIC, randel i ¢,

pht hal i c,isdribaf)esdlici #aleic, nrléat Wehidit, Bt éinicCdubkii€ fuinafi, dhrelic,
nmet hanesul fonic, and the i ke. 20 Also included are salts of amino acids

such as &hdabas Gengenssulenie,inciolylalfpnig pitdc, dartasicgmethenesylfpais, andidke fkeicur oni ¢
or 93hact M FudRE aflSsaR 08 hlfhol deki G arkRhteSXATR Bhe, BRI 9815 St of¥anic

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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(1977) J. Pharm Sci. 66:1-19). Certain specific conpounds of the present
invention contain both basic and acidic functionalities that allow the
conpoundswbDasbessgdnverted into either base or acid additipam/isatee32 25 The
neutral forns of the conpounds nay be regenerated by contacting the salt
with a base or acid and isolating the parent conpound in the conventi onal
manner . o &[ salt forns
o cor t ai eSSt L b8 AATRAAlkn bl ESISIMANE PRI bl
ot her wi Sq)rbﬁee ﬂﬁ'cbﬁ’lpaﬁlﬁis ofqhs prabein invientidrh eA dukiti @ndlyf pmdmgs cambse corrpound for

t he purposes of the present 30 invention. |n addit.i alt fornms, the
present |W§?ﬂqd6ﬁt}§r®mﬂ?é§é%%%m?é‘§m inyenden By ghenpic %ﬁ’&&iﬁ@lcﬁi)r m Prodrugs

of e QRN ff%? 6hb BRTrHEREINTBE oS rodhlod o 36243 9onRATA 1502/ 20232

conmpounds t rea ergo chem ca nges under physi ol ogi cal
condi 5i orthe tamp@mdy Dﬂﬁelplr@entanpmmdswl@h pldged pr e arsdeinm} atch agservoir

Addi tional |y, rugs can be . onver e, compounds .o e present
i nvent i on @aéﬁ%ﬁfﬁgmr? Oh PREmS R Teag et ﬁ@ﬁﬁ%@ss 0f, Iy té?(“ %%ﬁlé?@?ronnent
For exarr]:gsfe,rsﬁggmlggﬁrlg@pefg@e@ﬁ@wsconverted to 5 the conpounds of the
present invention when placed in a transdermal patch reservoir wth a

sui t abl e enzyrre or G,qmmlmds comaigingtbioisestarivacplpesseaits fon et Ogh attwgfi ol i zabl e

bi of sost A Reprat artrSleFisK el FEPREBH dF Lo RN RIS BPLIRS. (o o
t hoseor EVdr@E@ﬁemﬁlaBdﬂa@!l’the pﬁes@i’c inveh 886 IndCire Mterfded to BE (vBthibthé Zeo’b&?ﬁthe 10 are

contenpl ated by the present invention and are intended to be within the
scope of RrP@n“ﬁV@%’é’ﬁt i nvention. Certain conpounds of the present invention

can exist in unsol V@ér&ﬂi;;{ d1ira8Be e hesth iUntiBh Boh ALITR unbdlehtifl! N

hydrated forns. |In gener orns are equival ent
unsol vat eiﬁnﬁmamdhmisoa\raeed fmrmsgdadudmghgdmtmdcfmm degemtrah e sbbvatdde scope of

t he prese | nvent| on. Cert oundgs Qf t resent inve tl
SRR R A o A s R R Ry N LR physi cal
f or mg sar e § b\b@hﬁrﬁresfeﬁf mt«aﬁldﬂs Q?en@ﬁmo%mahadsef;t By pleBit RERBEHM mapvent i on

and are intended hin the scope of the present invention. Certain
conpoundsexast i hwltml@@'gstallmn veampphopo ras. shvawmaétalh physisablorms 28 at ons

((jlogtslt g?L Oe%@?\} Ten? }or ?he uses coﬁenblgﬂge% by tﬁg prregleC ﬂ%tegts on & ar:]rte In% I¥ded'to be

within the scope of the present invention.

Certain compounds of the present invention possess asymmetric carbon

20  atoms (optical centers) or double bonds; the racemates, enantiomers, diastereomers,
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 o).
Radiolabeled compounds are useful as therapeutic agents, e.g., cancer therapeutic

30  agents, research reagents, e.g., assay reagents, and diagnostic agents, e.g., ir vivo
imaging agents. All isotopic variations of the compounds of the present invention,

whether radioactive or not, are intended to be encompassed within the scope of the
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geonetric isonmers and individual isoners are all intended to be enconpassed
within the scope of the present invention. These isoners can be resol ved
or asynmrewpiosab43ys synt hesi zed usi ng conventi onal net hods Pca/usemeles2 t he

isomers "optically pure"” i.e., substantially free of its other isoners;
preferably, 85% 90% 95%or 97% ee. 25 The conpounds of the present
i nvention tdvS&Gpnt ai n unnatural  proportions of atom c isotopes at one

or nore oP the atons that constitute such conpounds. For exanple, the
conpounds may be radi ol abel ed with radi oactive isotopes, such as for

exanple tritium (3H) . Jiodine-125 (1251) or carbon-14 (14C). Radi ol abel ed
conpoundshg}lé"éﬁgé‘?tﬁl"fgléefWéPHB’éuti c agents, e.g., cancer therapeutic 30
agents, research reagents, e.g., assay reagents, and diagnostic agents,
e.g., in vivo imaging agents. Al isotopic variations of the conpounds of

the present inventi drclasswif eempeundsdhad iderpstavig PRORS has beanrlissaured.t o be

enconpassed within the.sco of. the 8 WO 9 /

present i ﬁ\?@%dfn&nqn %ﬁ%};ﬁ%@%ﬁg V%?IHP?% ﬁ'%v%er%f%?i%%ﬁ}é%ﬁ%sc ylg(ggé:%(?r%g%nds t hat
interact WodthePRARGE compbasiskas actiiafoa \bisdkdhe adlipe 68 PRAREN Bylwetititidligogi cal
environnentdﬁp. ., cell type, pathological conditigon of the host, etc.),

t hese cond¥® d*s\%:r&ﬁem@q, thegomnpoungsy wikinduse a6 thesapsutie agmiggapably of py

activatin . t : @%@gg [ her apeuti c
agents cagﬁﬁﬁgﬁ%ggﬁﬁgﬁﬁﬁgﬁpﬁ§%€¥%%§f@§%§82n |§%?ﬁ%&gg¥g§lé$§%5by PPAR(rT)
or responsgiodelation. PRARSed @bove) ekatplenof shsh distasds aabdisgrdexsamgiides of such

di seases and_dj.sqrders ingl ude t abol i.c_di sorders,. . cardi gvascul.ar

di seases, TRAPPURTAPERT: CHRIVEFBHE Cisreron dUaBEPEy CQfidginps gad n WhetiF onal 1y,

t he conpoypdgedr £asashatly, iRy cohpRuhdLal TRAN 167 the AR &R b ShitpiRhtiodshiEs e

di seases and disorders (e.g., neuropathy, retinopathy and _
gl omer ul otehedissises) and difdrtiers (hg, sonprating setopathy apd gé@rﬂrulioml@nms)o n are

bel i eved . rt their, effect through 15 ul af i on of. PPARS .the
mechant smYOHEAER FORPOYCRAT U St CanpOan AL P RhlorBemindt THEt wth or )
enbodi srentipdefatibMef PP ARS ¥he nibéRii 4R Bf adtioh be*AIEH fhe dohpotdRLRGSt #f the
invention may interact with other PPAR receptor isotypes, e.g., PPARa.

Conpounds limifation el embedimenisios thansessat inyeniiont Foncxrenlp.dbe compaddnet havi ng
the for mﬂleqm(elnﬁ))ﬁ may interact with other PPAR receptor isotypes, e.g., PPARa.

Compounds
20

In one aspect, the present invention provides compounds having the

formula (Ia):

R'0,C-CR*R*-Y-Ar'-X-Ar-Z'-Z*-Ar’
Ia
25  or apharmaceutically acceptable salt or prodrug thereof, wherein X is O, S(O),, CR’R”
or SO,NR”. Y is O or CR’R”.
Z' and Z? are independently O, S(O)m, (CR’R”),, 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 (Cp-Cy)alkenyl (e.g., -CH=CH-). It is to be understood that Z'
30  and Z* are combined to form a stable moiety —Z'-Z*—. For example, compounds
wherein —Z'-Z*— is —O—O— (peroxides) and the like are not intended to be within the

scope of the invention.
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Rl 2C-CRaRl -Y-Ar)-X Are-ZI-Z2 Ara la 25 or a pharmaceutically acceptable
salt or prodrug thereof, wherein Xis 0, S(Om CRR or SO2NR'. Yis 0 or
CR R'. Ziwend/oZ@9are i ndependently 0, S(O1,,, (CRR'),,, PRNIR22926D) NR' or
CRR' CONR" or Zl1 and Z2 may be conbined with the carbon atons to which
they are attached to form (C2-C4)al kenyl (e.g., -CH=CH). It is to be

under stood that 2 98" aRflaZraicRnTbinesh ikt Bidkps bRbbaNRDAS - 2L, 22

For exanpl e, €O ounds wherein -Zl - i's -0-0-"(peroxides) and the |ike
are not i Atr'eardé epenclmtlw‘bemene,tmphths]en@@yrrbler, imeidanalemtyrazme, 00200, 03/ 024395

Pr of or abl (heans: (A BR&HE o e BHBBRE dsary BReClrp RO sl of .

i m dazol elsoqmﬁlaﬁh@@r, wazel e, thiazole, furan t hi ophene pyrl di ne,
pyrim di ne, benzot hi a;ol e, benzimdazple, i ndol e, 1soquinoline or

quinol¥ne. 5 Ara isAdriplarylpPasiorablsh Hr lAuphglylanphMIpyrrn%hm@azolybyr rolyl,

i m dazol y f i€ di nyl,
oyr i m i nyyrerBh SRR, SREARA iy, hishBE Blafcinyt Plobbiaitst FRmieRdbY " o

qui nol yl . bﬁdzﬁirﬁniaeslyﬁfmdkﬂyﬁlsbqlﬁh@lﬂbor cjwioljalr @x@ﬁiplesbf mrf Bdlide, bup bﬁnolt
2tr|fluororrethylp£1hen trifluoronmeth henyl - tr|fluororrethylphenyl

I

4- oxazol ylmitgd{e, 1§¥'““5“%9@F@W’ henyl,3, ri romgﬂrpﬂp,hp i 4- 2 10
Doz, 1 dagom BN koo AL AT sy Bl Roiabycroger,
tEhethQ)upIEz@Im g@gllyb MIEEYUSG%'EYI(@Q:?)MIW| %ﬁd) alng Ftr yl (C: C4) allgyl :

ac : an i1S r al kyl, aryl or
aryl (Cl-C4)al kyl . The'$ 8£ fi)%lk aﬁ)ﬁg(glep“)f‘ 0to 2 and the
subscript n is an thaﬁ&?\f" aferlﬁaep@ndéﬁﬂ 1sePé€:tEJi'ﬁroH?thBr ip5Q@nkib@ig s@i d conpound
i s not 3-am no-4- ny met hoxy) phenoxy] phenoxyl acetic acid,

4-[ 3, 5- di hptrega, ( pﬁ—‘e)@ Gryigng i d)3lkd; 5- di i odobenzenepr opan0| c acid or
oL eneyl onn) > popgpengio . SO RTE R T |
pr ef e1§ edagi(oydl JeERYlS Thrsubgfigt MiLardinteden HOREN AL hhd/thE €A nlis4ndi Y| whi ch
'S integer from 1 to 2, with the proviso that said compound is not 3-amino-4-[4-
(phenylmethoxy)phenoxy]phenoxylacetic 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 1 or 2 substituents selected independently from the
group consisting of halogen, (C;-Cs)alkyl, (Cs-Cs)cycloalkyl, fluoro(C;-Cy)alkyl, OR’,
aryl, aryl(C;-Cy)alkyl, NO,, NR’R”, C(O)R’, CO,R’, C(O)NR’R”, N(R”)C(O)R’,
25 NR”)COR’, N(R”)C(O)NR’R”, S(O)mNR’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):

30 Ib
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unsubstituted or substituted with 1 or 2 substituents sel ected

i ndependently fromthe group consisting of halogen, (G -C4)alkyl,

( C5- C6) cywbaalokagby fluoro(C -C4)al kyl, OR, aryl, aryl (CrcTAa)sat/kyesz NO2,
NRR, COR, C2R, C(ONRR', N(R)C(OR, 25 N(R") C®2R ,
NR')C(ONRR', SCOMR R, S(OnR, CNand N(R')S(OnR, or wth two

adj acent @#ée}gfnl Igugntﬁzt’}ﬁagsﬁh R RY t}g’mg\@%deg%mPﬁggg&@e@ﬁ&gge 5@@ ch they

are attac orma ed "at'omati c or oal kane ring. roup of

pr ef er r edhaogend{Cedi)alkyt (Cekesdodley, Ayorb(& -Conlkyl, OR’| Iy, ary®d((2 R3 R6 R7 R~

ORa Y ~~X~~27 -72-Ar3 Rb - . , L. ,20 W 24395

PCT/ US02/ Q*Qéﬁﬂﬂl’ N@e@ﬁ”@&ﬁéﬁ% ’%@R%ﬁ &g(@m?ﬁﬁgp& Serependent |y
| ect ed > » kyl ,

e AR OO AR QAR

CCRR ,5 C( adljadeniR grouiiR spleci@l Bom RY, R*) RORL R®, RY R* e By (e AR ang( R R,

S(OnR, Nd sN( RS R, .,o.0r _any t 5, adi acent. R groups s.e]l ected from
SRS %zﬁ“%ﬁd) e oqpbingl, A BEoddy L0 WS RS Ry
or R8 andayRhithehed be feraldiiRed adhiatic bheyctauilame ridlgoN® to which they are
attached to forma fused aromatic or cycl oal kane ring. Another group of

preferred enbodi nenfaothsr giopp e§pisfasedipnbodimentsisirepresepfadtbytipanya 8 so t hat
when X is [ r 8. 15T UNSubst: i . 10 is
ot her thawﬁbt@pﬂ&%fgtﬁgf eﬁﬁg@?ﬁ%@%%@%%@ ‘glsrﬂtﬁéo |E&§%¥@Qf@%ng}5:%sent ed
by f orowul @ ottier thant@reidi,X is S(Om CR R' or S2NR'. Wthin each of these
groups of preferred enbodi mentf are severa|l further prefertjc')ed groups,

descr' i bed bel ow. 15AX("Th§r gioap &f pisfeyred coyuedmpgntss repressagadidy forppala I | o
Ecenpl ary URE oS o{OLH B PRCTRUe Gip and O k)2, Mor o pref erably, X is
S(O m Most pref er abVithin ¥adhsof$hes¥y giompp pEprefeatpidyentbodmeds &e sewddn Y i s
RR, ¢ hﬁl?’thg‘ pr%?e?relg'grglgp%, described below.
15 Xis preferébly S(O)m, CR’R” or SO,NR”. When X is CR’R”, then R’
and R” are preferably both hydrogen or (C;-Cy)alkyl. Exemplary values for CR’R”
include CH, and C(CHs),. More preferably, X is S(O)m. 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(CH3),. More preferably, Y is O.
Ar® is preferably phenyl or pyridyl. More preferably, Ar’ is substituted
phenyl. Most preferably, Ar’ is phenyl substituted with at least one fluoro(C;-Cy)alkyl.
R! is preferably hydrogen or (C1-Cy)alkyl. More preferably, R' is
hydrogen.
25 R® and R® are preferably both hydrogen or (C;-Cy)alkyl. More
preferably, R* and R® are both hydrogen or methyl. Most preferably, R* and R® are
both hydrogen.
Preferably, Z' and Z? are independently O, (CR’R”),, N(R”) or
CR’R”C(O)NR’”. More preferably, Z' and 72 are independently O, (CR'R”), or
30 N(R”)”. Inparticularly preferred embodiments, Z! is O and 7% is (CR'R”),.
Exemplary values for —7'-7%— include ~O—CH,— and ~O—~(CHa),—. In separate, but
particularly preferred embodiments, Z' is (CR’R”), and Z° is O. Exemplary values for
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preferably both hydrogen or (O -C4)al kyl. Exenplary values for CR R’
include CH2 20 and C(CH3)2. More preferably, Yis O Ar 3 is preferably
phenyl orwpygiogisbs More preferably, Ar 3 is substituted plagnso229bst
preferably, Ar 3 is phenyl substituted with at |east one
fluoro(Cl-C4)alkyl. Rl is preferably hydrogen or (Cl-C4)al kyl. Mre

(Cr Ony arby s S e T 30 b el By ool Mot

pr gf er ag ibfer}%”ﬂ @ﬁlgbggaeﬁ@ ezl 1b R R’I’ylpbmdgéns NPR K dixanipjary Zalugnfdr 72 alr e ;
R , Z1

IZg :[r)gnl ggeﬁéﬂmlt(ldﬁy-@{z N(‘OCHQO @%m ﬂ&%ﬂ&% P@?ﬁ?)ﬁ&%gr gf err egn

enbodi mn@%ﬁ&@{&%@d (ﬁ%tlg%ﬂ(e ﬂgra)te but FABBRLAY pref@tddesnbodiments,- Z2-

i ncl ude - n separat e, but partlcul arly preferred
embodis e s NA&”)iadd (2R RR’R”%n@xZﬂplasy@luMn’pZaEy—mﬂuﬁég H@l 8

03/ 024395 PCT/ USQ2/ 29232 | th
separ at e -NogHs)htHrcoNEr ((§H§? eaf“é F\Kgﬁé}?gﬁgiz)%n{nsmh‘?f eParg ang ;2 |e;
N(R 2 *CiHZ.

") 2 Eﬁﬂ‘ﬁfw%ﬁg? i 2 B R T frf’?ﬁ?f)her

separ at e,valnas qu&IZf+ZZH41aclhsle ‘ﬁ@ﬁ@gﬁ@( N@h‘bo@r CONCH)-s N(R') and Z2 is

(CRRY,,. ues, fQr e -NH-CH2-, -N(CH3)-CH2-, N
| - (CH2) 2- %ﬁ@ﬁ?ﬁ@%@%ﬁz lﬁi BIWb%t(ﬁér%(cse%g? f but partl cularly

pref gpred enbodi mengge pddichiarl pesteirediré mo%xﬁba@)ehﬁthatﬁmhmeaagh ofval ues
for -Z1-Z2- include -OCHZC(O H, -OCH2 ?Hf ?%QMZ%)
and - O CH2GE Oy TIPEOHBs. - AcCROdingly OIS ATORR: I%fﬂl%}l wpisfergd ©

enbodi nment s t hat n f  these pref erred groups. Accordingly, one
group of %%?Pf?sglﬁtfégply pfr%e @%Relg embodi nents is represented by the formla

(I1): ORZ R3 R6 R7 RL. Rg. RIRRF ZR5Z2 i3’ Ha1; -R’R5 4 RA‘RS R5 4 I

RO »

Y X z'—72
R R
IT

15 wherein R', R¥, R?, R* and R” are independently selected from hydrogen, halogen,
(C1-Cy)alkyl, fluoro(Ci-Cs)alkyl, OR’, aryl, aryl(Ci-Cs)alkyl, NO2, NR’R”, C(O)R’,
CO,R’, C(O)NR’R”, N(R”)C(O)R’, N(R”)CO2R’, N(R”)C(O)NR’R”, S(O)mNR’R”,
$(0)uR’, CN and N(R™S(O):R’. X, Y, Z', Z%, R R%, R, R%, R, R, RO, 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*,R" and RY is not hydrogen. More preferably, at
least one of R¥', R?, R*, R* and R is fluoro(C;-Cy)alkyl. Still more preferably, R is
CF3, R is CF; or R” is CFs,

Another group of particularly preferred embodiments is represented by

the formula (IV):

o R R R K R?
R'0 N ,
L et
b I
R R® R* R R R® R*

v
wherein R?, R, R¥ and R” are independently selected from hydrogen, halogen, (Ci-
Cyalkyl, fluoro(Ci-Cs)alkyl, OR’, aryl, aryl(C;-Cy)alkyl, NO,, NR’R”, C(O)R’, CO,R,

25
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15 wherein R', R2', R3', R4'" and R5' are independently selected from

hydr ogen, hal ogen, (Cl-C4)alkyl, fluoro(Cl-C4)al kyl, OR, aryl,

aryl (Cl- GApaBloyd3oss NO2, NR R', C(OR, CXRZR, CCONRR', RCRUSCHDR ,
NR')CRZR, N(R)CONRR, SCOMR R, S(OnMR, CNand N(R')S(OnR . X
Y, Z1, Z2, Ra, Rb, Rl, R2, R3, R4, R5, R6, R7, R8, R9, R, R' and R'' have

t he neani d, 5 ) WHAGS i Ve 2RRPRE s, at
| east ong?(gﬁ\n%% ? Rl{@ )TE(QSR,’% )(&a(%g\ £{w§§@$ﬁ%6$%3n. l\/b’rsgbgm%¥er abl y,
at |eastj1\pﬂﬂ]§q}(fR’§(,O)ﬁR",, XRY, 7! %4 Raid, B RY R®, RCURL, RRLBHRIRYR” Stil |
nore preferably, "is, CR3,, R4 is CF3 or R5..is,CF3. Another group of
parti cul and § ravedhe meaningsomidmspiesed groppinesRoNided B9VSt he formula (1V): 0
R2Z R3 R6 R7T R2" R = 9 : afaf 1 iFBafdy i&d' 1V
wherein R2', R3', éggn%}ﬁ%j%é& (gpeaﬁlﬁhﬂ el ﬁﬁfgﬁfﬁlgé‘?g?‘g??ﬁ?@f rom hydr ogen,
hal ogen, O Githizdthisl deyiip, phdfaaedédiipoBaiadrk yépreserted barthe formpuld (VB1- C4) al kyl ,
N2, NRR', C(OR, CZR, 22 WQ 03/024395 PCT/ US02/29232 C(ONR R,
NR')C(OR, NR')CR®RR ) RO MR RR SO MR R, S(O,,,R, CN and
R

. NOR
NR)S(OmR X Y, z1, ROXRL A \R5,. R6; R, R8, R9, Ra, Rb R,
R' and R'' have the neani ngsba @ g%o_lt?gi_nﬁé provi ded above. In
anot her group of particularly preferyed & }?Qi ments Xis Sand Yis 5 O
Wthin this group, preferred coﬁ‘pou'ﬁds re represented by the formula (V):
OR RBRRR7 R10 -~-O S Z1-7Z2-Ar3v R5 4 RO RB V wherein Ar3, Rl, R2,
R3, R4, R5, R6, R7, R§ Ig R'' have the neanings and _preferred

_R9, R. R and ,
gr oupi ngsvhereiv AdaR'aBOWRS, R1R AR%theRa{: & okp Rorand R 1 ihavs hemeapings ard eg

enbodi ments. i s, represent ed, by ormula V, wherein Ar3 is phenyl substituted
with at |Péejf edo%fé’%PﬁnﬁﬁPBO(V@f-%élf?‘gﬁ' kyl .
10 Another group of particularly preferred embodiments is represented by

formula V, wherein Ar® is phenyl substituted with at least one fluoro(C;-Cy)alkyl.
Another group of particularly preferred embodiments is represented by

the formula (VII):
O R R
R'O \
rRe—1—Y X O—CHo—Ar
Rb

15 VII
wherein X, Y, A%, R, R R!, R% R, R%, R°, R%, R7, 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 F
R'O \
Ra Y X CHZ_O_AF
Rb
20 R R* R° RE
VIII

wherein X, Y, Ar%, R%, R?, R}, R% R, RY, R%, 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):

23



Anot her group of particularly preferred enbodinents is represented by the
fornula (MI1): ORR RBRER7T RLORaYXOCH A3 Rb- RS 4R R 15
VI  wherwor3d243y5 Ar3, Ra> Rb, Rl, R2> R3, R4> RS> R6> RPCTR&»/ER232 R , R
and R'" have the neanings and preferred groupings provided above. Another
group of particularly preferred enbodinents is represented by the formula
(M1l1): OR R3 R6 R7 RlORa\gXQ:HZQAr?; Ro - 20 R RA RO RB VIII
wherein X, Y, Ar3, Ra1Rb RRR3 K R6> R7, R8> R9, R, R' and R"
have the > > > nmeaniR q</prr I-PQRHQ Oxjsded above. Still

anot her group of parti cRia ar | /e -odlneﬁ I's represented 25 by
the formula (1X): 23 WO 03R024 95R|RCT/U80329232 OR RBRR6E RTRLORa Y X
CH2-N(R")-Ar3 Rb R5 4 RO R8 'IX Wherei n , Y, AIBRa Rb, R, RR, RB R4 RS

R6 R?d §$ 59 R, R and R'' have thelIXmeanings and preferred groupings
provi ded above.
wherein X, Y, Ar%, R%, R%, R, R%, R%, R, R%, R, R, R®, R, R’, R” and R*” have the

meanings and preferred groupings provided above.

5 Another group of particularly preferred embodiments is represented by
the formula (X):
o R R R F
R'0
R X N(R")—CH,—Ar®
b
: R R* R R
X

wherein X, Y, Ar%, R%, R% R, R%, R%, R, R%, RS, R7, 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):
R R R R

o)
R'O
RA——Y X O—CHy—C(O)N(R"—Ar?
Rb

R® R* R* R
XI
15  wherein X, Y, Ar%, R% R%, R, R, R, R%, R, R, RV, R®, R%, R’, R” and R°” have the
meanings and preferred groupings provided above.
Exemplary preferred compounds are provided in FIG. 1.
In 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
compositions 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 PPARS-mediated conditions and diseases), and the like which include

25  both the novel compounds of the invention and compounds that are commercially
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5 Anot her group of particularly preferred enbodinents is represented by
the formula (X): ORR RBRE R7T RIORa Y X N(R')-CH2 Ar3 Rb --O-OR5 4 RO
R8 X whwoaBn24495Y, Ar3> Ra> Rb, R, R2, R3> R4, RS> R6, PRT/USR3292R9> R ,
R' and R'' have the 10 neanings and preferred groupi ngs provi ded above.
Anot her group of particularly preferred enbodinents is represented by the

formula (X.)., 0 R6 R : = Ar3 RaY Rob R5 4 RO
R8 X %al’z?vﬂé ﬁ?&”%“%@r%&%@&l%%&%w@f R\[S R6a R7, R8, R,
R, R an -4t[awghéﬂgmemamy)pgammhmoe@mcem@d oupi ngs provi ded above.

Exenpl ary preferred conpounds are provided . h t
enconpas $ds.Srbiodp- %@hﬁ@ﬂﬁtﬁ@oxﬁ OQYbﬁér‘%&iQB?WgPpremg%ﬁ?ﬁf({n 3ﬂ€i :nld/m(;?n on

novel (h; & ) %% osed herein are

avai | abl qu o 10%1?2?& a h%nurggeésc&q%aﬁg a?lﬁ%%gitjyta;%gdal conpositions or

met hogs of using these conpounds are novel. Unless otherw se indicated, it
is to be understoqd that the invention includes those conpounds that are
novel , a%&-@l&%@@ﬁﬁﬁf iog of cal conpositions, various nethods (e.g.,

nmet hods of treating certain PPAR(err)-medi at ed conditions and di seases),

and the |ike which include 25 both the novel ounds of the i nventi on and
conpounds t hat areSchﬂ:mwbllélbbl}DWmﬂVlmmmiM 53 avail abl e.

Bxenpl ar %re%gr%rrl% lel %mp\g%lnllsa (t))il e prersg%l? %Jnrx]/%ﬁtulﬂ{-.' Cd)lli'éj gf 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
o |[R? R R® R tai
head group tail group =10 ail group
R'0,C—CRR —Y-JAr'—X—A{ Z'—~Z*—Ar® RAY-/Q—XAQ-ZL—ZZ—A?
Rb
15 Rs R4 Rg R8
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 a-halo ester B in the presence of a non-nucleophilic base, such as K,COs,

20 Cs,CO;5, NaH or Et;N or other amine base, and with an aryl(C;-Cs)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

HO _ Cs;C0q, DMF l/% /®/ &©\O _Cs£05,DMF
25 P/Or< A®

A B C D
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3-am no- 4-[ 4- (phenyl met hoxy) phenoxy] phenoxyl aceti c aci d,
4-[ 3, 5-di i odo- 4- (phenyl net hoxy) phenoxy] - 3, 5- di i odobenzenepr opanoi ¢ aci d,
and 4-[ 4w0ai24bdXYy) - 3- i odophenoxy] - 3, 5- di i odohydr oci nnamCca/tzo2/2h235
Preparati on of the Conpounds Schenes 1-13 bel ow provi de exenplary synthetic
met hods for the preparation of the conpounds of the present invention. One
of skill in the grt willg]l0 understand that additignal,netkods are also
useful . I'n ogher Meepdshe conpounds of the gnue ﬁ!iéiebe nqge usi ng
convent i ongd_B¢ B si ng ey i mg al %< and
reactions well known in the 2 The M€fns "hefd group"” and " Jﬁ! group",
refer to the ndi cat ed regi ons of conpounds of formulas | a

as used hereln,

and | b: head group hgad group tail group OR R3 R6 R' tail group R O
R 02C-CRaRb-Y Are-X-Ar' " ZI-Z2-Ar3 Ra Y X ~ ~ Z~-Z2- féﬁq} 155 R4 9 Ra
la Ib Certain compovandst ofthe h‘@o‘ieﬁv@waéﬁs?fﬂk/f%ée%%ﬂ 1FySfepared by a

general proc ine €L,

successi \9%‘?190‘5‘1%1& ¥ ?ﬂ?eéﬁveraﬁoph ng&gge Plxéf:rem;gt §rt&%ﬁ}lﬁ)l Scﬁg lgg %e%eéﬁ%de%om

BO n- ngicl g@mh_ éhl CTh@§Rond undmmn Kac&&mﬁ@i &8 26408 powrenpmm T@D ot her anine
ase, and with an ar

| | k hal i d . | t
be accomﬁl ﬁgﬁéazabiicawi;z[é §19&@ﬂ905ai3 @ Fbta?rﬁ’laﬁﬁ? ﬁﬁeteﬂé’ gtﬁl et gl |Solnncan
e o) teAAERi RN ol exggssgsﬁggﬁ{s%mﬁbs?e?%a%d%gs&éaﬁn%fgq@m z.ed ed to the

carboxyll & esir
Cs2COB, BMrcaptdettiylfanRhdnéthid fRépstyréne andMP-catnate resins. Advantages of th1s

variation for library synthesis include the easy removal of byproducts by filtration or

10  evaporation under reduced pressure.

Scheme 2
feg ot @A o “@

~psTED

H Cs,CO5 DMF S
AT, o Rﬁjm
_TFA
/\© TCHClp
15 A number of symmetrical bis-phenols of formula A, i.e., bis-phenols

wherein R® and RY are the same, are commercially available. For unsymmetrical bis-
phenols, i.e., bis-phenols wherein R and RY 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 alcohol 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.

25
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A B CD 25 W 03/024395 PCT/ US02/ 29232 Rc Rd Rc Rd i O ~aGR~, b Re KCOH(aq)
HORa Ro/ / Re PgcOHE A variant of the above schene is useful for
gener at i oWOomB/0243P5 brary of conpounds of the invention. PRemaiSotZ92eher ei n
Rc is tert-butyl, can be generated in Schenme 1. The second al kyl ati on
can be carried out using polyner susglb TBD

(1,5, 7-triazabicycl of &RA,R)] dec-5-ene) as the base. The tert-butyl ester can

be cl eaved by treEt th TFA and_gxcess reagents can be 2owved by
treatment wt (2- rcapt oet ﬂml &l t1h lsogq -car bonat e
resins. Adva S de the

easy reno Rypr oduct s by ltratio aporat n unde reduced
pressure. Scherre 2 Re R b Re S Rd xORb RAORa LI / 1 1 ((,DW
OO SOH PS-TBGy HO v '"UH Cs~CO3 OEHC13 CRCRdRCRd RR Ra Ro\ Re
TFA HOa b Re CH2CI 2 15 A nunber of symmetrical bis-phenqls of formula A

i.e. I bi s- phenol s  Whetadl grome camlsaer derived Femsalkylation af gHRRbCI al | y
F R d
%\éa; ] 2? di ]slfbg?l{urt#lnar&mg&{o'l ggee g" ﬁ% F‘)ﬁ nﬁlesresdltu‘?gce’chgJ Py lﬁ}eﬁt!y‘@a@ic ip& &lgn Rc an

onpoun venton an be prepare rding to
Schenme 3 lkethethioAfenerayddonsyacbis(ifacicdchiendiogothepzarrin be generated by

o oo 8 R ol P58 B T TR
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 ester K can be saponified to the carboxylic acid

L.
15 Scheme 4
n R®
L w O =
sy K,COg, DMF e P Phl(0,CCF3),
| (CF3),CHOH
Pz
I
Q e 2 U O
PO THF
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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Thi ophenols of formula H are useful for generating a variety of conpounds

of the invention. 25 26 WD 03/ 024395 PCT/ US02/ 29232 Schenme 3 H p 0;~ 1.
aSD3H,,. womRa/R»: 'c 2. SRHC) O EOH F G H The tail greap/usamaBso be
derived fromal kylation of a suitably 5 substituted aryl alcohol | (see
Schenme 4). The resulting ether J can be directly coupled to the thiol
gener at ed [ rewg: j bgrzene in

hexaf | uor%}lﬁisgg(%gplg%‘% (%1%%9%@?@?&%&%%%?9%% g. Chem 60:7144-7148). If W
is a suitable halogen (e.g., Br, |pchamafyl sulfides K can be prepared by
a copper-catalyzed U] mann- typqe{ process (Palonmo et al. (20 0) {etrahedr on
Lett. 41:1283z1g8 he 10L f'ed praqgécgl oner vmrLI Rl that a

variety ofPE?ﬁfK@ nlc el opper——gw@bat’y ful for
preparing |i d bi i nternedi At es such as K hene 4) or A{ Schene
1); see, Hartw g (1998) Ace. Chem Res. 31:852- 860 and references therein.
After coupling,Hthe ester K caMbe saponified to the carboxWNic acid L. 15
Schene 4 n Re Rd Rd H OH K2C03, DI\/FFp Re Phl (02CCF3)2 (CF3)2CHOH Rc S
Rd Rc \~ S Rd Rb~ UO—IabrN RagR R

Ra Rp Ra Rp
e rad8 e s CL
THF MeOH DEAD, PPh3 THF, H0
THF

5 e
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 S Rd L/\©7R Rc < Rd
o 0 6}
0
DMF
R
PO ~-0Et
\S/\P'\()Et R, R,
; S@LAS i
NaH PO ) i MeOH
15 0 e THF
S
R R
c d
— H0
e ach

T

Scheme 7 exemplifies the preparation of compounds which incorporate
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n Re -------- Re n PO-x0 O-~~rj-xI"~THF HO0 200 HOO KL 20
Conmpounds of the invention not accessed through bis-phenol intennedi ates
such as Avoam/obsInssenbl ed by nucl eophilic aromatic subst iPCatison292enpl oyi ng

sul fide HypBeactid @R ¢ qﬁﬁj Qﬁygg wth a sui E‘ substituted
aromatic gl gghygi ?V\/?i %llagg asi c corll\g rear%lonﬁ“{il ‘ﬁ% ?ﬂya aprotic sol vent
| eads to bémylphbsphdnateul fi de N. The al dehyde can be reduced and the tail

group attached by a 27 WO 03/ 024395 PCT/ US02/29232 M tsunobu reaction
(M tsunobu (1981) Synthesis 1-28). Se#ape75 \ SHL Rd\ SRI P ORa Ro +

~1HK2CI)3RODMSONCC 0O 0@ HMNR SRds Rd NaBHa P OR, jb LiCOH
HO j~ b | THE, MeOH R DEAD HN |é—|20T~(B<OHTHng') 50P
AIternatlveIR{a “can Ee red and 1Rhext YHrodp’ attached by an
al kyl ati op o 6 exenptifres Ftble r at i cqonmpounds
which incorpbrate 10 al ky{ene in K& head gr dup®from al ehyde'a
reaction with diethyl phosphono, acBific acid &ster and subsequént rfeduction

by M. 5 N U

R R
S d
NaOH R, R, S @
HO =
0 R,
A\

Compounds of the invention containing a sulfonamide linkage can be

Y

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.

RY /H\O R
. oo 2
yZ n _R®
" NaH, DMF HO "EtOAC o T
15 Z

X
R\ -S0:C R o2 R
\ 2 | -~
\[%o = 2.6-utidene. O\H><o Z Z>0 I‘/
%) =

Scheme 8

o) acetone
Y V4
__KOH (aq) _ Rb/O/ \O\
" MeOH «‘\)\O
20 If further substitution of the sulfonamide nitrogen is desired, alkylation
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Scheme 6 RS RN\ RRd I'I|l /ReHH 0 OHK2C03 001 / Re DW R P
OAP-OEt 0 0 OBt RdA SMy NaHP O/ / OMOd 150 Re THF SRS RdI R-Rd P
O/ NaCHwB-06020390 al- RHO O ) Re e T Schenme 7 exenpli fPicaaisoheo232

pr epar at QIROYRgS ik ity edf SURASE ORARO D ARLNR/ 20232
al kyl ene %2“?%e tg¥ group ?ﬁ%ﬂ?ﬁﬁ%%%qg Eyﬁa react?on m?t I et’hy

benzyl phospﬂbomﬂioeest@cchmhesa?ponﬁie@1f&ﬁ1rRRb SEO~, Re RRRe\ SR POI/

Habl ~~0NaH1f ,000 THEO R, 5 NURCR NaOHRa Ro |l \ S1 dO
Re cheme 9
oR7
R"U Q . RbQS‘“Q
3 7 PO
% 052CO3 \[%< (/\)\O
DMF
5 Z
0, R’

g=N
Q [
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-aryl 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. After removal of the polymer-

supported reagent, the ester can be cleaved if desired.

Scheme 10
S0,Cl
a
P O
Ra \“><O Re Oz Ry

NSNS
PS-DIEA Re @
CHCs ©
O
KOHiaa), Ra I?;/Q/S\N/ﬁ
MeOH Ho\rf - -

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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W Compounds of the invention containing a sul fonam de |inkage can be
prepared as shown in Schene S. Alkylation of a nitro-substituted aryl

al cohol fwblosned9s 10 by reduction of the nitro group provipdegiSones2az yl am no
compound X. Reaction of X with sul foF%ll1 ﬂﬂ oride Y (obtained by

chl orosul fonation of the aryl oxyac Qctd derivative G as described
above) affords the sul fonam de Z.R;TRe carboxylic ester canR t hen be

saponi fied Rf. desiredd Scheng &° e 02N Rd L H2N Rd z OH
NaH, DWF O

@ DAl nRe 0@ 15 | S-NN
z -dmtldenE"PO=O‘0X on 2HRd S-N

bR KORa R~F/_ 11 MMOHHO 0 0 O ?0 If fupther substltutlonoof t he

sul f onam de nltrogen is desired, alkylation 29 WO 03/024395 PCT/ US02/ 29232

of intermediate A can be accorrpl i shed as illustrat ed |n Schene 9. After
al kyl ati on, ther, car OX)RdI C ester can be saponl f| I?dr ed Scherre 9 Re
02 HRd 02 pq SNRRRNH a b,

5

Altematively, 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 Rd
Ra Ro Ra Ro
o H
mﬁ)ﬂr"” oo, Que %O

RR'NH
DIC, HOBt

CC
15

Scheme 13 exemplifies the preparation of compounds which contain
aminomethyl 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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PORe RTL PORRI1 / I / " Re OOO (Cs2CB ODW 0 5 Z Re 02 N7 Rd KCOH
(aq) Re Rb Il n Re MOH HO?O/ O O Sulfonyl chlorides Y are al so useful
for reactwor3me43bs ot her cl asses of am nes besides anil i n®@€T/UR02/242BLSt r at e,
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
wi th polyner-supported Hinig s base. After renoval of the polyner-
supported reagent, the ester can be cleaved if desired. Schene 10 s02Cl Ra
Ro RdA POCOORI HNRO 'NRe OY Rgchkm&I3P O xONe PS-DEAT( R CHC13
0O AAO02 fZa Rb | ICCH(aa)~ F~ Re N bOH 15 0 Conpounds of the |nvent|on

whi ch |ncorporate a carboxam de cgh be accessed fromin as
outlined in Scheme 11. Exhausti al kyl ati on of A o Rb@
/@/ \Ej\( NH,  NaOH
PO >
\ﬂ)<0 NaBH(OAG)3  THE, H20
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, RY and R® can represent a single substituent or multiple
substituents. When R®, R® and/or R® represent multiple substituents, each R®, RYand R®
can be the same or different.
It will also be appreciated that each group O-P and L indicates, in a
general sense, a carboxyl protecting group that can be removed under basic conditions
15 (eg., alkyl ester), see, e.g., Greene et 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 carrier, excipient or diluent and
one or more compounds 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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with an a-halo ester followed by saponification generates the diacid BB.
The diacid is then coupled to an appropriate amne. 20 30 WD 03/ 024395
PCT/ US02/\9238243%chene 11 Rce Rd OR Rb Rc Rd P L R Rb R~ RoT/us@e/e43D0 p 0 1/
| O 00 ARCROIRCRNE R R HHORa Rbl RARRbR HORRbI I / RaRb
OHY T'O 5 BB Alternatively, the diacid BB can be | oaded on to a solid

support, d the . remaini.ng fre | 1.5 h ' am nes.

C eavage ‘% er%%?@g%}?l?ﬁd’ﬂ%erggﬁdl Z&Aggﬁ’ %%g@%g%g’%té'p}q%evfﬁé%@gggﬁesi red acid
product s defmpodifibhs Mey BO Bdrniseret atbnk or i mbimgtiof viénaryatdnoeniadt carrler,or ary of
anal ogs (Schenme 12). 10 Schene 12 R, Rd R Rd . HOQ I? Rbo Il Ra Rb OH DC OR Rb
| / | Ra ddentprcreni swhadminisgationtgaydepiquded irgingle or myltipg dpgagesrra. o |/

/DG Hcﬁ{e%ogpogiftioﬁ% ard s%ﬂlé?ﬁa%icﬁﬁrl%}@ﬁ uked for ﬁéu%nteﬁﬁ dMivery. However,
5  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
10  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

15 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

20  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

25  “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
with it. Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills,
cachets, and lozenges can be used as solid dosage forms suitable for oral

30 administration.

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

fatty acid glycerides or cocoa butter, is first melted and the active component is
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HOO O ~R O 0 CC 15 Schene 13 exenplifies the preparation of conpounds
whi ch contain am nonethyl linkage in the tail group. Reductive am nation
of al dehywe oblogssee  Scheme 5) with a substituted aniline froiTiusoeeb2by ester
hydrol ysis generates these types 20 of conpound. 31 WO 03/024395

PCT/ US02/ 29232 Schenme 13 Rd RO Re Rae Rb\ SSI1 / HORa Ro I \ | NHa NaCOH

the ol oGPareLEPTbEiPetL et oo o Mk ARty fokioofous Mimul8 11 19, |

theI art Mid p dutﬁ'ﬁﬁh{oycr?ﬁpaﬁﬁxﬁls&{ee nidlad, apswedosovls and therabydo selidifit es havi ng
ary groups other than en e.g. ht hyl, can be. used .to practice the
sygt heti ¢ met hod. T—WI@MPYGP%WWIHWHBH TS USRETFIORE ASTEIEMSs Re, Rd
and Re i | cat e b t and/or
o1 per azi o1 SarBlg ot SalprpRRRER L ATty i Tl ekl A Aqud 2

and Re C@ﬂeﬂawfoﬁsemmafosmmgted in wbkstion ireayueaus polyethyiéns glymi§0huthl®nt S. V\hen
Re, Rd and/or Re represent nulti bstituent and Re can
be the same or di f f&UEAES Sql‘fth}ii?lsﬁltajﬁlesg’rﬁléﬂ&f)ep‘?aé‘ eargo&r?ﬁ@* dlé%? Y%néroup OP

and L i mﬁa@ fi@coﬂll;go@ent APRSEAINE® su"i‘taBl@chIéi(éﬂts Pa0breCéthtbzas, aue t hat can
be renove er sic conditions (e.qg., al kyI ester) see, e.g.,

Greene etthmkemﬁg@h)s agrdesiewt |Amle®a$)wpenswn®s@mbi%f089wﬂ He&¢an begnieEd; t i on,

N S e b A RB o TS A: SRays Ifely T

10  as natural or synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose,

s

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  quantities 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, useful in
the treatment of metabolic disorders, cardiovascular diseases, inflammatory conditions

or neoplastic diseases and pathologies associated therewith (e.g., diabetic neuropathy)
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|'i ke), respectively. The exenplary nethods and the exanpl es descri bed
herein are 20 illustrative of the present invention and are not to be
const ruedwe3lo24svt i ng the scope thereof. Conpositions 2%PCrrusane2Ber
aspect, the present invention provides pharnaceutical conpositions
conprising a pharmaceutically acceptable carrier, excipient or diluent and

one or nore_conpounds. of the esent | i . I t vi des the
subj ect (969%&%3"@3% Hay b‘&sﬁgﬁ"%’ “D Or%}égogéu | (}:lalﬁlgﬁ/dggg‘selg?gﬁaed@(égi pi ent
such as sh@mtib afdhi ARmdIRehybmehl e hdiitvealsyhirgiRtc effa2s Whed 3/ 024395

PCT/ US02/ 29232 detergent solutions or other nmedium water, gelatin, oils,
etc. The adovigistereds or conpositions may be adnini stered al one or in
conbination with any convenient carrier, diluent, etc., and such

adm nistration may be provided in single or multiple dosages. The

conposi t ivahody & Gdeeril e, particularly when used for parenteral delivery.
However, 5 oral unit dosage forns need not be sterile. Useful carriers

i ncl ude water soluble and water insoluble solids, fatty acids, mcelles,

I nverse m celles, 'mgﬂaﬁm a1 %ns $MseitGh eiltioR providiy inthiweRmifés trdafigk udi ng
agueous sol utions an non-tgm c organic solvents. Al of the above

f or nul at imetsbotizmydidveddry @adiovasmitahdigtase cmanfiaismatory eonsétiomenaseoplistth- shear

m xed, hgated, ground, mlled, aerosoli.zed ul verized. | ilized, etc.,
to form 1B CHERENTS f@%{P}%St%{H{,getBtaasblﬁjgac%r%%%l f%’ﬁél.ﬂ% reu{p%gg;ri ng

phar qgceulealec SANRASE it 104 ohé SshpdiRdeTMRGHE’Et @heitha. present invention,
pharmaceutically acceptable carriers can be either solid or liquid. Solid
form preparations ilnehetber goegicths presaiayeqtiop provides agthqdsof tregtiig ot s |

itories, d di i bl | es, L rier .
or o subSPaRRR ohAeRe Ay A S AR Shess el Lo PR AimERTalE R° ©f
bi nders, ppRIEMUREL HRFooflARERbedichilp bEatVE afBuAgs s Gmpond anthepeapsiul at i ng

material. I'n powders, the carrier is a finely divided solid whichis in a
m xture iwvedtionhdhe i‘sibjeet tisvicfieesl bareinje chids sABRAls such 26 MANERYS, t he active

conpqnent. i.S .M xe . ¢ e rri.er _hayi t n I i ndi

pr opQSti é&c%“ﬂ‘%u‘i"ggﬁf\fém%%g"o Pﬁiﬁlglréléss ?%ﬁ'd%g& g’oéréglgttgggﬁ’%a{shg&g%égggsénd si ze
desired. cHaerapdwslants, aid ahaledtie. preferably contain from5%or 10%to 70%
of

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 compound 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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the active conpound. Suitable carriers are nmagnesi um carbonate, magnesi um
stearate, talc, sugar, l|lactose, pectin, dextrin, starch, gelatin,

t ragacantwp ogme4sys cel | ul ose, sodi um carboxynet hyl cel | ul oeer/tmot/ea3nel ti ng
wax, cocoa butter, and the like. The term 25 "preparation” is intended to

i nclude the formul ation of the active conpound with encapsulating materi al
as a carrjer provi.di . | e i i Lhh or

W thout  dPRENPAGHHF SRaGRRTY S AL WLt YRy ROTRANERb colttdl

associ at i lew HDLtcholekteroB mikeal¥ dyglipidagiive hgpatiiplycor dnmipshyreeglycanhiaded.

Tabl et s, S‘gowcler s, capsules, pills, . cachets,. . and, Ioze%gdes can be used as
sol i d dosHetasephasity iYRABIS F.ciatipg disorisrss Hisi iR €esHRroA™ For prepari ng

supposi t of : | .t a X LT ; §

ol yeor | dagrEinsablth, 05 it dtfifer Rl mcfaiethiti Al B e ¢ s 33
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sized mol By disp EIECSHEY 1SChsTRiaT ARG BASIP™, KFSISBISIHTH VS e A SIepopiSy

pr epar at i pAgmhdedry dend Qb il dr AR ased YENLASIHIRNSsclcrstek, BiBihGits10 Srthrifigr exanpl e,
wat er or water/propylene glycol solutions. For parenteral injection, liquid
5 pr epar atstevaghidtsn phstietie mihtfaddre, allesgic diseases (a2 agpstenus apaihytexipdrene gl ycol

sol uti on., Aqueous .sol utions .sui tabl.e for A db
G ssol vi PSR R R e AR R S et ikl Ges B RBAIBRALE Y o
fl avars, i@ﬂaﬂahiaitcz:gro@weladwlaasésr(ie.glg@rbmgs dienesulagatiesialid, il entestis,

a

suspensions suitable for oral use can be made by dispersing the fjnely
di vi ded agasitifis a8 mywawhinflammaion reqilipg Fradpicstion the sugrorah arovokeds nat ur al

or synt het.i : | o i rhaxynet hyl cel | ul ose,
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pr epar at i deimatoldés(z. gardermatitsneedmiapatbpic denmatiist Aldrgis hanthdtydehmitdise use, to,

liquid form preparations for or.al admnistration. Suc liqujd fornms

el udde. SHPGRTAGIG DSk Sab BFO i i ORIP S o et SO PB4 oy 15

cont ajisn, B AAG Ler; QL OFRARE HyperSQIsRIAN Iing Hisa46Y, Sdult
st abi 5i zellregi?1 u faggs%}é&g%a'?ﬁ@g,ﬁ!ﬁg%d nat ur gpesmget%rs% lgi sperslzlants,

t hi ckenersspisadnyliidtiezs syndeges cysticafthtosisend ithedike), TARayoiammurcedisdases
preparation i referably in unit dosage form.ln. such formthe

P epar at i Gr1 et thetis: et R BB Rl Bl etk his VB Ib s & 20

quant i ti egy@fenfaftRudéfpeVQlissiRofeMeruldikphiis, tand 6RANR),[(8) fhatiaticbtora packaged

(including allograft rejection and graft-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, ovarian 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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preparation, the package containing discrete quantities of preparation,
such as packeted tablets, capsules, and powders in vials or anpoul es.

Al so, theworB24gesage formcan be a capsule, tablet, caclrer/usoz/2926zenge
itself, or it can be the appropriate nunber of any of these in packaged
form 25 The quantity of active conponent in a unit dose preparation may be
varied or ted fr | 100 ny
accordind’?Sh%%Ngg gFﬁgéﬁréwﬁg%%:iég ?%ﬁg%%ﬁgq%e pggﬁﬁchg' %e% active

conponentinfldhifaRBewtltdi@asess gatritisf andemidosdl infldnsmatontesiltingfibar  conpat i bl e
t herapeutic agents. The pharmaceutical conpositions agcgggie ods of the

present unfﬁéh@n,@ﬁterca@thawomheﬁ Ry ﬁoéﬁtﬁ??ﬁdé@n@imﬁ%?y 2wy active
conpounds,, L’Lﬁc{?rﬁ r SRt osth

di sor der s, cardél?tg\?/sgse eggsglgllgé d}}gtl? fgl%m%{esﬁ ory co‘th(c)il tll'ugﬁg@ﬁg%ﬂoglargpl astic
di seases disdsqaijwobdiisemuiifdosilabsd, mMas\melhus(mdgzompdbpwumsnhercﬁur opat hy)
34 WD 03/0Q2439 PCT/ U882/2 232 ar .ot her adjuvant n_ma nStsﬂ]a(ng

conposi t | BA%e Iritis Aerpatiis RSApBtH EC % lca??'r\ﬁg?ﬂc?ﬁ]ﬁ %‘éﬂn rnative
agent havie; Al tsyéfémfm @xr&mbﬁaﬂo&s%h%hﬁwwmueﬁemfmirﬂ&rtﬁetenﬁl Met hods of
Use In and{her aspect, the present invention provi des nethods for treating
a net abahfactldmssathd@sdenoalmnmmﬁdlﬂvang ypeds e, ischeniinfisaliserigr ot condi tion or
a neopl ast | di seas ni st jeet need

t her eof {tﬁo&t 5??8(@?189 ?‘S{r%@mg#ef g%rf e Cﬁ ?%f hg?k Ttgtgg’te i eb{g%rrpound of
the ppes eéhbclt ﬂl‘éﬁﬁ}ﬂh@gc shatkaaaimgic m@lefbtr shédk@aiNed S8 fulnhinu Hepatic pr ovi des
met hods of treati ng a conditjon or disorder nediated by PPAR tilerr) These

met hods  cleipicios &y deprami witle eytalinepsueh as fhjTedk-1 'cwdﬁ%e?dortth%rﬁ%m

t her apeut i nvent| on.
The "subj né/m%g& gtagéé&%g el n ?J?ﬁc e%ﬁﬁ@og%?ﬁgﬁf%é@ﬁﬁ S,

i ncl udi ngdlschdérs roﬁgadtnomtésadaltmotﬂnm apd, ﬂSus( endy(4) disammejﬂlecoenml nsmeep goat S,
horses, dogs, cats, rahbits, % ., mce an | ke, 8 ot her aspect,
the | nverbRSH (550 Ggs THBRHSIESYBFsis FERE D e TidonEisits Hlegh P assor der _
respoasi V@er%ﬂ?alpgﬁh idredyy £ﬁf8£‘ ’epﬂ ! it @%@g %41@}9 Mhdrfahr&iP) ect in
need thereo erapeutl ca ctivé anmount of a conpound of the
present @fridegerdraton.disthee qmlchaehewy Bodp Deorentis, Jbunpingtaniedisaret, hods of

el evatin HEJ_ . . . . e
parkinson's disease or Alzheimer's disease, 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 treated and the subject’s condition, the
compounds and compositions of the present invention may be administered by oral,
parenteral (e.g., intramuscular, intraperitoneal, intravenous, intraduodenal, 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 suitable 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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chol esterol |evels, methods of reducing LDL chol esterol |evels and nethods
of reducing triglyceride |evels, each conprising admnistering to a

subj ect iworgmeusdhereof, a therapeutically effective anoumcTafSoazeenpound
of the present invention. 25 The invention further provides nethods of
nodul ating PPARS conprising contacting a cell with a corrpound of the
present i

i sonses Dot oo Aok o1 uBRROUARL B R R tbbeeth il
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met abol i ¢ di sorders, such as hypeérchol esterol em a, 5 WO 03/ 0243
PCT/ USD2/ ﬁmadltm;bemlgﬁmawnmi thdyeﬂnpmmﬂdmng f(rmlgye,d dPeteraieationBif the

chol esterol, el.evated total stero cho t erol

Qe pi cenrapet HgET fto Rl GlheiEoTh Fiingmd slfer g Rioge” Genelity

syndr one Yeateddnt RAnitib®a MERT $nalleP 86daighs WERh SFcABGahaNhe oPMRRH dsselbrarm a, (2)
cardi ovascul ar di seases, including, but not limted to, aneurysm

at her osc| epapund. sFheeqafier dhedasagesis incieasedhy opall ﬁy@rer@@ﬁm@thth@m@mn
failure, %{%&Bﬁd& c%fcu% één s%??e%@he«f‘éﬁ%? &Qefl B, t%&"fﬁhgﬁ@s%gé In%?r'bgi Seases

t ion and

restenosis vascu enosi anmatory con
such 83 aﬂMdlemSahldelﬂﬁﬁmstereﬂhﬁpﬁﬂioﬁsduﬁlligfhl’eldhy,ﬁfdesﬁﬁﬂeoart hritis, prosthetic
joint failure, allergic diseases (e system ¢ anaphyl axis or

hypersensitivity respb %%OIHBF‘B@P%{‘P}déIaﬁ‘il é%mPQSHS‘E‘éﬁnaé’tl?er?@VélPtP%qog‘Flé(s and f ood
al | ergi es), mﬂ;ﬁeh Wit 961¥ B8 wHi GRASFSre bRadhed afdiBPRsed ifllc gxfi

ul cerative colitis, 1 enteritis, ~gastritis and nucos arrmation
resul ting mﬂmgentaﬁmﬁm mmhe trbn&memltafnnqztaitdhp Mﬁmskedrdlcbgasmmr dasease(s; daI

antl-lnflar rator drug@qB |n|t|(§ soriasis .and inflammatory dermatoses
(e.g., delHHTFEFEY Q@ it e Hepene 4peraets; o RSt  der mati ti's,
urticegia §§‘ﬁﬂ)11k%b'§tﬁ‘1al Iabanw)dlso\f@e?g ot ENSSisca Rl aﬁ&baﬁafo@{e@ B@éoeia%‘eﬁ th&gwRhoder ma,
asthma and 15 respiratory allergic diseases (e.qg. ergic rhinitis,

hyper sensi¢& vﬁtabethmglqnaﬁlé’&s érsma@xjmstallcqsegcbnmatr@mn @lf tb@ selgectsyndr one,

o thri i s CofRaasP oo colito i B EBROE By bt ™ '

eryt hemat effltgcy bf/mh bFﬁitﬁbﬁb@ﬁdlnglyQ{Hoﬁidiﬁﬁmes Lth&presdif cbﬂﬂ@oﬁﬂdﬁ @hd ()
graft rejection, (including allograft rejection and graft-v-host disease)
and condi £PHRASIHesoWheR eambined Wi éW?%bOI{%?mFFﬁWBWQYra}?C §’é%fdlé¢ ge of viral

or bags er bghidifthRE i OffbinktHi \H%,%fﬁﬂﬁﬁa‘f)etw 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 example, 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-lipoxygenase, 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  example with a 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

38



shock, (7) other diseases in which undesired inflammatory responses are to
be inhibited, e.g., atherosclerosis, nyositis, neurodegenerative di seases
(e.qg., Alwbaesmoeys di sease), encephalitis, neningitis, hegamisn2/z9232
nephritis, sepsis, sarcoidosis, conjunctivitis, otitis, chronic
obstructive pul nonary di sease, sinusitis, myocarditis, glaucom and 25

Behcet's syndro 8) neopl ast.li i ] : L& S IBES, in
cancer, c%pgwﬁ&?a)fgf)n@%ﬂlgiegﬁ#v@]ggﬁ ﬁgﬁlﬁ%ﬁeﬁ;ﬁ %&%@g&?gﬁ% =T ease’taﬁ'}éancer ,
| ung Canm-anta%c@ﬁﬁ,rﬁﬁétﬁicoﬁ@%ﬁﬁmuﬁf @shagnesioarigdroxidd; ddegongastemrspch i ver
cancer, stomach cancer, bl adder cancer, qvarian cancer,. and. cancer of the

gastroi ma@thznyéqpmipg@hpnmpegglm@m@epSe@émeflmaﬁa§Xyrgﬁt32f&if’§e%{§1é%e t'Hat are
sensitive &gazroﬁﬁé)9(9130}(%/62%%%%2%@4%&}(9%@ of RARRef ) oh8dtine3dh Act i vat or s of

PPARG funerion cana to treat diseases of conditions responsive
to i NS antiflNEvemilaacodeine hydmdodinedcarymiph@E carbetfehtand, ac| udi ng (1)
inflamrator% conditions_and i ne di sorders arfthritis,

.. e.d.,.r.heumat i d
36 WO 03Mgzlapehephaygebyrsds £ a@g@@g@rogﬁppv[spia%ng Fggﬁlﬁtgﬁnl%' jc%dﬁto failure,
ul cer at I yfe G blssuis (0 BY odmSHi 8 0 PAbuR iflin oh BivbBATEGRYIAYR di seases,

gastritis a osa l'anmation resulting from infection, enteropathy
pr ovoked thyrefoomostemporaiabusinor seqheatiatisitvathya ehmipgaind e thetpreseakipy enitodyr y

di stress ndr one, ast , cystic fibr.osis, or chroni ructive
pul nonar y*" Beth# g%rﬁg%‘fn%r#%é?rﬁgﬁ mvenion 15 iped csogfeénrpgg?%g ?8%?2%%1toglg 0?nsl itus and
conplipcat R Dittdd arR] in sofik @RS WlphRERdveiifidas coflgdsitiin donfainipg suidhasther, eczena,

urticaria, glaucom, organ transplant rejection, systemc |upus
er yt henmatdsegssin aidditioa tothe spypewrrl el the prssenjiinvention mgy o¢ @rsfatred. i nf ect i ons,

at her oscl gr 0si.S....1 j f i i [l ] Lo it h or
wi t hout %QF(Jflﬁ%lVbt% ?ﬁ%ronra%edﬁa%\rérfp e,ﬂ%gﬁéﬁ)?g egﬁglgﬁg%glgpﬂ?%lﬁ%ﬁgc $ st at es,
e.d., SephitGlsbloahiéne dranme oliag activhiagidichtsamrmdtitionsd e ckmpoundsdfdh& caused

by ful minant hepatic failure or by therapy wth cytokines.sych TNF,

| L-1 and Hresept et Appopies of ofige %%}Vﬁénsf%a%tﬁ it 3%8%?@@8}63&3%&

S5, 6- q'SrrEtMo)ﬁaﬂ&HF{Boﬁfﬁcﬁ&%&' S thcﬂedmacghl?gﬁlgl%fsthé’fvr&éiﬁtiﬁﬁhﬂbﬁﬂ i nal
g., Ileus, an ('113 |

motility, e. seases of the central nervous system
(CNS), e.djther admginistare] sepsmptdipef &, thesemepharmeeduiica shmpnsitions insdyledbeor der s,

dorent | &, SERPORREE (o(9 Sy AEraproD t Beee o b BEWF SR aclent o
Hunt i ngt qfefy Rk &BASOne, BRdRERRe, PreintRAs Srednid e idmimethadoigase, acute
and chronic pain and conditions in which non-adrenergic non-cholinergic
nerves meafutivesinepinil bxdredortisensh ancqstipestiraidanalosegichyis AudesayiderGhagi a.
20  immunosuppressants such as cyclosporine (cyclosporine A, Sandimmune®, Neoral®),
tacrolimus (FK-506, Prograf®), rapamycin (sirolimus, Rapamune®) and other FK-506
type immunosuppressants, and mycophenolate, e.g., mycophenolate mofetil
(CellCept®); (d) antihistamines (H1-histamine antagonists) such as bromopheniramine,
chlorpheniramine, dexchlorpheniramine, triprolidine, clemastine, diphenhydramine,
25  diphenylpyraline, tripelennamine, hydroxyzine, methdilazine, promethazine,
trimeprazine, azatadine, cyproheptadine, antazoline, pheniramine, pyrilamine,
astemizole, terfenadine, loratadine, cetirizine, fexofenadine, descarboethoxyloratadine,
and the like; (¢) non-steroidal anti-asthmatics such as 2-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
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20 Depending on the disease to be treated and the subject's condition, the
conpounds and conpositions of the present invention nmay be adm ni stered by
oral, pawerBmeabs(e.qg., intranuscular, intraperitoneal, PCTIEOB2NES,

i ntraduodenal, 1CV, intracisternal injection or infusion, subcutaneous
injection or inplant), inhalation, nasal, vaginal, rectal, sublingual,

transder . I 10 J be fornul at ed,
al one or m%%%lb@aﬁ&gggoﬁdggéﬁ@gﬁéﬁ %osgg%rgpt%ﬁoﬁdo#n% at ?%ﬁ%srtg' nt ai ni ng

convent i acihfinopesteh,benoxaphaenduelokiccrid, yampesfentfaibiuéern; femopeafen, flgraferant s and
vehicles _appropriate for, each _route of admnistration. The present

i nvent i onflWPYBoisBIbERFAIeR; WOPTREH; Ketepiofin: HHIOB@f?Ihé‘aBrBﬁ%Lﬂ’fa@%@F” the present
i nventi on.;j d@&? L O e WL EMCabdliglaBldl ent i s

rel eas edrbo1 e(r)i%g’ e (}pﬁ%%ﬁ{%ﬁ %%@ﬁagﬁ?en%@?ﬁ Q?%g%%gﬁlpé a%églg figlr t he

t r eat rfentdesivatiedsab@l, imdodiettaciie nesmetacan,dildofzsan, chdandé, seelefenac, i nf | anmmat ory

ditions, | gstic.di i dj sor d hock.st ates . disord
of gast G RTEERRAPISIAS Iy Su R e Qe dbL e BPIRE TP IR %a305
PCT/ US02/ 23232, tdMaESi, BidohldeachPsaintkpirndt), findmet dold 4difvaphes @aceut i cal met hod

of the invention nmaybe adm nistered at the initial dosgge of about 0.001
nmy/ kg t o FiferamicGoidymerlgfenamicacih mefgndnyic deideniflamicacd agdiliengnit ny/ kg to

about 10 kg 1s preferred.. T es, i ver, e i ed dependi ng
apon ¢ he F80. Pebffis S0 E e S ARR8 4E c gBENEY nyfehlso ¥BARET, TORCTCI 10
treatied, @i ibhecanmouitambaidogicafitndyetbxidaat)esatitylates (ng.picetsnsaligytioper
dosage for a particular situation is within the skill of the practitioner.
Gener al | yacid el festlezing and fhe pyrerglones (e natazehe, Berpirsayl P1#288% | ess than

t he opti . a J.S eased b
smal | Ioi n(r:?# gfﬁgﬁt[%gorgémo %ﬁ%te %@R%H&?l ?%drﬁ) Hégﬁ@g{zkg%@*ag?@gﬁﬁ tﬁ %ég?egdt?%(%?eache)d/.
For conveinhiitoss, suthas tacakibd@iclepra®agé rofeydab (0x®)y (Igadhibitoksadm ni st er ed

in portions durjng the d i sired. The .forggoli conpounds and
conposi ti Plﬁfﬁi}esgeéasgdwgﬁ(’a@ﬁ%gﬁ} We ?%%Stwf‘ﬁe? ﬁg&?a%Sﬂa foms to which
they gye ppARGHAd P@Miy,og) Metdrdl 16Q8RA B Sucbd HVATEASTaGhdd 1N the

treatnent of metabolic disorders, cardiovascul ar diseases, inflamatory
condi t i onighibiterylevsstatin,diseastadis, piavesiaim, dieasiatior aorvesiatn and ethes, 15

gastrointestingl, motility disorder,s.or CNS di seases d. pat haol ogi es
associ at esgatfrﬁg&’é]\ﬁ af’ﬁf Se@'éé.égfﬁ,lts -%b%l}"ﬂ%“%ﬁ}’%?pagﬁ ﬁ%se.s IH@T H‘hdr%?/lmic $1%nces,
admi ni st r @idct), Bbrié hed Setbladioés (eRAMPLIIHICISloHbrate) R GbiatedMR Behz&ibirhtd))Ct i ON
with these alternative agents enhances the efficacy of such agents.

Accor di ngbrpbugal asdpiroghyserim dkkantt-fiabeficcagenis sedrsdusiia, gpfpnylureas (e.g.,
20  glyburide, meglinatide), biguanides, e.g., metformin (Glucophage®), a-glucosidase

inhibitors (acarbose), thiazolidindione compounds, e.g., rosiglitazone (Avandia®),
troglitazone (Rezulin®), ciglitazone, pioglitazone (Actos®) and englitazone; (1)
preparations of interferon beta (interferon -1 o, interferon -1 B); (m) etanercept, (n)
antibody therapies such as orthoclone (OKT3), daclizumab (Zenapax®), basiliximab

25  (Simulect®) and infliximab (Remicade®), (o) multiple sclerosis therapeutic agents such
as interferon B-1B (Betaseron®), interferon B-la (Avonex®), azathioprine (Imurek®,
Imuran®), glatiramer acetate (Capoxone®), a glucocorticoid (e.g., prednisolone) and
cyclophosphamide, (p) B3 adrenergic receptor agonists, leptin or derivatives thereof,
and neuropeptide Y (e.g., NPY5) 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 antagonist, and 5-fluorouracil, a
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conposi tions, when conbined with the carbon atons to which they are
attached or 20 adm nistered in conbination with, e.g., antidiabetic agents,
can be uswo op2405ages which are | ess than the expected acourshyz29Ben used
al one, or less than the calculated anounts for conbination therapy. For
exanple, in the treatnent of inflanmation, the present conpounds may be

npie, in the treatment of inflar oresent compounds _ e
25 opi ot SoRgHReRegSd B ARG B IR Cp Y B RE ARRCUPRIRIBUET =5 20

5- | i poxygRBaseel, eolepicheawyanakeant viridélbiae), DN intasalatory (.ooxygenase- 2
inhibitor, an _interleukin receptor _ antagonj st, ch as an interl eukin-1

. .S
recept or doxPRpEIR.auNGRYGE ?lé%léﬁ)op%ﬁmisslf’l}lglt%{fﬁ SEEth#bi tor of nitric
oxi de or iahihi 18, ; ' PO T ' 5 r oi dal
ot it 1 ARkl BAUA Bosd Y RIS b2, Bidhicid €, @fholort (il &€ D oent
for 36 exampkifenyiahd flatantde) piirainisticoxids sytidsa (NOSpnbihitoa§pg.s imiNQ@Bdei ne,
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teni dap, @ady &Q?N'Fir%[?.e ThowWEgheFdtd offthecd s lof RS rWeh OB BA1bAI6 the

PCT/ US02/ 29232 ° conpounds nay be administered with a pain reliever; a

pot ent i atserorslastivesngrediés inmy, beararie¢andwilhdensnd uposiheetisriiwiose af egshinum or

magnesi um hydr oxi de; decongest ant such. asRh I i

ohany! pr oBEdI (Eterbe AepRaNe e StSan e B Rk 3805 BF exompe, hen
naphazol | Ngbmpotng Be tiazRbdeRtinveitmb babided feth ths cdrieotoatees axyhizhhker | ne; an
5 antitussive such as codei ne, hydrocodone, caram phen, carbetapentane, or

dext r anetaeerad vathdmnYSAIR theayrish raial tha §omposh Rt desiRrRepy SRR st ani ne.
cach of g RAALH v%ggég&glmfaggg SRR | G50 BbuPlL1 604, 5r8slpiy hyBly amount

commonl y used ere oraneously or sequent y Wt conpound
of the prE®enio dvovuen20@NCombihetions dampapodnd bf thhergsesevintionandidiben i s used

cont enpor aneously_ with _one or 1 re. other drugs,. in sone, cases a
phar rraceu%cﬁlﬁﬁmgé%?}%?’vﬂl?_éwe?élﬁ_tagﬁoﬁen ithinhe %fgﬁé‘%enhali‘ ngH b%‘&i @fn to the
compaund ok ;apeefﬂ%ee\%@wscb%%ﬂ;abﬁﬂe ediet MRiEhe ®&dd. Accordingly, the

phar maceut i ¢ conpositions of the present invention include those that
al so contain one or nore other active ingredients, in addition to a

conpound of the prese i nvention. Ex I of 0o r.active ingredients
that nmay be conbi neﬁﬁ%\foﬁlﬂwf%exfglpgeﬁraﬁ%%?%F%ﬁ% W2 O&/ﬂfu@}{%ﬂ%@’%ﬂg 9%t ached
W th a coppeubdiPimithe: @Bﬁesgﬂheiiﬂ{,\éﬁmﬂ_on, ei ther adm ni stered separately
or in the sane pharnmaceutical conpositions, include, but are not limted

to: (a) VLA-4 antagonists, (b) corticosteroids, such as becl onet hasone,

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 spectrometer, a JEOL JNM-A

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

30 recorded on a Hewlett Packard 5989A mass spectrometer. Mass spectrometry results
are reported as the ratio of mass over charge, followed by the relative abundance of

each ion (in parentheses). In tables, a single m/e value is reported for the M+H (or as
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met hyl pr edni sol one, bet anet hasone, prednisone, prednisolone, dexanethasone,
fluti casone and hydrocortisone, and corticosteroid anal ogs such as
budesoni dwp 08024320 | nmunosuppressants such as cycl ospori n@Cciasot/eepnri ne A,
Sandi nmune(r), Neoral(r)), tacrolims (FK-506, Prograf(r)), rapanycin
(sirolinus, Rapanune(r)) and ot her FK—506 type i nmunosuppressants, and

mycophenol at.e, e g., coph nola

anti hi st i‘ﬁf ﬂgg'wnﬁf’%g‘ﬂﬁ%@ ghots %Orm S ﬂomlc ﬁ%gg ‘br on%ékeeltﬁe%?gam ne,

chl or phenbfadPone to BRxaPbasPPeRIad N @ases! Ewc&bs}ﬂaynmmzahmrﬁl) mass

di phenhydram ne, 25 di phenyl pyraline,_tripel ennan X

met hdi | aﬁpmronmtﬁyr?él@h@él‘ﬁ‘?é con %tmeaﬂﬁw&ﬁ'%?@dﬁlﬂgl\’f%ﬁ Hé?ﬂr%)ﬁi ne,

ant azol i ne i at adl ne,
ot 11 21 s PRERORAISine R b B (Y 161 C Bl Qifrent NORAY dREanal 2

enadi ne escar lta I ne, 1 ke;
non- ster @Vdﬂ@hssarvfednaﬁieﬁmﬁbllams lﬁtgiimImd(lﬁﬂimgﬁan ($|1L$ W(aeug’usedtveﬂbtlhbal i ne

net aproterenol, fenoterol, isoetharine, albuter ¢Q % nd
pi r but er dlefiverygolveaigiptihe mass SP@P%%P?W’VQE? Sﬁ?ﬂneglfﬁoﬁb o 86&?]? i um
brom de, A ‘F%ﬂgﬁ;ﬁlﬁi@ %o@lﬂtb@%ﬁ'ﬁéﬁn thepitiveZIirhddk ashg 1: ok ShiskRAater

pr anl ukast ast, pobil Ukast and SKB-106, 203), | eukotriene
bi osynt hem}sl%rdmem 2wd 85 ‘(hzldleb‘ﬁtryi ﬁQIVBAY The@spoyds providest keloy dallﬂd:?@)SOV\D

03/ 02439 UusS 9232 NSAI
pr opi oni eaﬁ‘??{}' ’rq & APSALYC (ﬂlgi 810(16 ﬁg%lrlgﬂeﬁmﬁ'iﬁcoeﬁ%ﬁ% %{é@ ucI oxi ¢
aci d,jpcar o rgréolvfeﬁ? %I@[’S wzfs%@ﬁ?ﬁc‘?&%h arll \URERT1800 serfek !E,"(f‘?MS@f en, i bupr of en,

i ndopr of en, toprofe m roprof e naproxen, oxaprozin, pi rprof en,
pranoprofen suprofen, tiaprofenic acid and ti oxaprofen) acetic acid 5
derivatives (e. g., indonethacin, izcemséatf al cl of enac, cli danac,

di cl ofenac, fenclofenac, fenclozi ¢c*30RY° fenti azac, furofenac, ibufenac,

i soxepac, oxpinac, sulindac, tiopinac, tolnetin, Z|donetacin and
zonepirac), fenam op %Qanqgé ill(fé’?rhﬁé?ﬁle(lﬁe&ratwnfdf'-{@fiﬂé%ﬂ?lM— hdihymackof enam c
acid, nefenam c acid, 'um c acid and fenanmic acid

bi phddyl ctﬁﬂbovoyﬁdthyldxmziyl@eyr)+pha:i1ylmd§myﬁ pjlenow#acalm sad (And f 1 uf eni sal ),
oxicans 10 (e.g., |§OX| cam pi roxi cam sudQxi cam gnd t enoxi can),
salicylates (g ave sallcyllc acid an agal yzi ne) and the
pyrazol ones (elg ! bezp| perylon, onei M é utazope,
oxyphenbut &¥¥ne ~and phenyl%t azone):; (g) @écl ooxygenase- 2 ( X-(Fc;e
inhibitors such as cel ecoxib (Cel ebrex(r)) and rofecoxib (Vi%xx(r)); (h)
inhibitors of phosphodiesterase type IV (PDE-1V); (i)1.ther agonists of
the PPARs, especially 15 PPAR(err) and PPAR(err); (j) cholesterol |owering
agents such as HNG M—HEMB'@Smethyﬂphbnybugal(ylb%-aw IFrphenoxylr-aestigt i n,

pravastat Icld ter Eer Tl 1j3t£ﬂ ggg&-ﬁne& 1& r%L()rBQr?cf-bottomed flask was charged
20 with bzs-(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, zerz-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 chloride. The combined

25  organics were washed with 2 x 150 mL of water, dried over Na;SQO4, 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 concentrated 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 1.1. 'H
NMR (400 MHz) (CDCls) 8 7.13 (2H, m); 7.06 (2H, m); 6.70 (1H, d, /=8.3 Hz); 6.59
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statins), bile acid sequestrants (e.g., chol estyram ne and col esti pol),
nicotinic acid (niacin), fibric acid derivatives (genfibrozil, clofibrate,
f enof i br awe oanessbenzafi brate), probucol and nitrogl yceri mCT(Usp2/29232
anti-di abetic agents such as insulin, sulfonylureas (e.g., 20 glyburide,
megl i nati de), biguanides, e.g., netformn (d ucophage(r)), a-glucosidase

(Avanai af )0 724 4055 20 BHE ST PR B SRR 3889, o0l Pazone

(Actos(r)) and englitazone; (1) preparations of intelererbeig
| ellangrcdbr L (1

(interferon (err)-1 (err), interferon (3-1 (3); (

anti body t her api es>Su®R ocl one (OKT3), dagli xdmat (Zendapax(r)),
basi | i xi mab i [ (r nd i nfTiximab> ( Remocade(r)), ( il tiple
sclerosi’sma%? el®ic’agents suitth as interferon (3-1(3 (Betf on(M,
interferon (3-a (Avonex(r)), azathioprine (lnmurek(err), rst n(r)),

glatiranmer acetate (Capoxone(r)), a glucocorticoid (e.g., prednisolone) and
cycl ophosphani de, (p) 1B adrenergi c receptor agonists, |eptiln or

derivatives thereof and. neur o {i Y.(€.Q. PY5 nt.agoni st s;

OL hle\r/ (r:llo\r/rp?)und_s suc{izrl\ggﬂ%’l'é’gy'é?ﬁdﬁg%‘ﬁ‘ﬁﬁtg;%&%y é%egh)zgl?’f ;E’?sl f h%r egn9 ) (r)
chenot her, > (17 - Ehddbott

cycl o%hoggﬁgﬂ%gl&ﬂ%gg%ﬁyﬁgéﬁami rglle)?abol i tﬂegw?@m razat h(? S(génreene,

e.g.,
6- mer captfagiwancharpet wish cexpound Ial (40ane lahmaepdhifively pederndiGsolePour aci |, a

40 WO 03/024395 PCT/ US02/.2923 j11,di ' ] J
di srupt Ot(g(%( Ié‘ggl.',g Rt ’rqnélt' %‘{ZIOV/%D%M a trilfr%g &@@ﬁ?@g@é@myl)ﬂéd%gﬁrgﬁg ee
col chi ci pggg ARCPdamAbE ALY waoaedda] ae) the Rh¥dtiomivas siateihdparofsy g. |

doxor ubi cin, daunonycin and cisplatin), DNA synthesis i gai bLt?rs such as
hydr oxy urcearnighkiat wosstemperskirag Thesssion mixgure asperrdivpo €V itk P W8thone

t herapy (e.q. 5 ¢ i I , ) I\ I synt hase
(Nt i o ?%%%ctidewgﬁf%‘*a%@%%V*ﬁeﬁﬁ%ﬁ*@ﬁ'ﬁéﬁﬁ% Hticloofto fd,ea S )Va“g?] i nhi bi t or
of the relfasEWIitAR 080 indof vadter] diat ovee NaeS0 5 and eartcentragied ONFslightly The wei ght

ratio of the conpound of the present. inventjon.to th secand tive
i nglr edi enellpgpi ngg)eahﬁr%“ 'm‘fte‘a@ﬂgﬁ\@lﬁﬁkﬁd%@%‘f"ﬁ&%fﬁ@@%@g Io:‘/ each
i ngr edi e%mpé%qg{@d&gaceﬁ@aﬁa g?@%ﬂ%é%ﬂ%ﬁﬁvl f2d@aL MTHM rbdctiBh whbs 8fered Fusl,  for

exanpl e, a comnpoun present invention is conbined with the
car bon atigagertwhichitichvdlitéy corapaneatstveerh ednawedhin aacuddarayeehecings BisK rati o of

t he caonpou of the present inventi.on, t0.the NSA AN e y range

fr omlébod%lﬂ cliBWﬂge 1?181( 8@8@? PF%CSB?“%?%%%%F?O%EEX (glgﬁ)égliébf (E)lﬁléégout 1: 200.

Conbi nat i Q5 66, IRORMMIHS), @hd {RGepGEERhite BolRNvAsBcesdlligthom active

ingredients wll generally also be within the aforenentioned rag% but in
be

each 15 caetbyleamchipfide/h¢xapesdio givedinewhite erystlsd2] ek MedtSlawsy used.
(M - H). 'H NMR (400 MHz) (CDCls) 8 7.65 (2H, d, /=8.4 Hz); 7.54 (2H, d, J=8.4
Hz); 7.20 (1H, s); 7.17-7.14 (2H, d, m); 7.10 (1H, dd, J=13.0, 2.4 Hz); 6.77 (1H, 4,
20 J=8.4Tz); 6.65 (1H, d, J=8.4 Hz); 5.12 (2H, ); 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)phenyl]sulfanyl]-2-propylphenoxy-acetic acid (4).
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The follow ng exanples are offered by way of illustration and are not
intended to limt the scope of the invention. 20 EXAMPLES Reagents and
sol vent s wead/obsbdw can be obtained fromcomrercial sour ®€3/Es0w023%

Al drich Chem cal Co. (M| waukee, Wsconsin, USA). 'H NVMR spectra were
recorded on a Bruker DPX 300 MHz NWVR spectronmeter, a JEOL JNM A 25 300 MHz
VWB NMR spectroneter, a Varian Gemni 400 MHz NMR spectroneter, a Bruker
ARX 400 MHz NWR spectroneter or_a Varian IN 0 MHz NVR spectroneter.
Si gni fi cant are tapuol atg n the order: f protons,
multiplicity si ngfet; d, Houp et; f——TTlpIet qo quB m nmultiplet;
br s, broad sr¥gleof and coupllng<€enstant(s) in Hertz | ectron

| oni zation (EI) mass spectra were 30 recorded on a Hewl ett Packard 5989A
mass spectroneter. Mass spectronetry results are regorted as the ratio of
mass over charge, followed by the relative abundanced each ion (in

parentheses). In t i the MtH (or as
41 WD 03/ 024395 Pc?‘b@%g?}%@?ggi“%r{’%‘gt%ﬁ#%ﬂ‘ﬁyi%ﬁ?ﬁ"ﬁ?rlng% he most cormon
atomc i Métl%flﬁﬁenoﬂ 81.5M0g 18Ity wascalllsrsebzpd)nthMF (G9emk) ped stEdedasiOnul a i n

al | cases ectrosgray |on|zat|oné£ESI) S ctronetry anal ysi s was
condu2t edCodogh¢saipden Wpnpddsd 2490 ?‘8&0& mass spectroneter

using th ﬁlﬁ’&o %Qﬁg% 1fb9 ”gg)i geécfi SRE), &JQ{ BkdaibleaafatadtL 5 was

dlssolve rn me 1 nlcro iter (L) was infused with the
del i veryrscah\t@ﬂperamteafot hél Viiater wguemidueduetmrrewupnmndélmmeduﬁm 100 to 1500

dal t ons. Coul be analyzed i usin
1:1 acet @ﬁ'frﬁqx?‘f@%/%? @g‘ tWCFh heorgantc lavel “é?gﬂ?%g%% 6\r/ é‘? %%%%T@gg? Theg
conpou “d%vefkﬁé( is@s dasREl Rve A, shar by ahaue /didus Th@crﬂd@ adsldve weSI  nmode,

using 2nv In acetonitrile/water as 10 delivery solvent. LCMS was
condubt e qbuuﬁechnsmg silieagelicbbons ehrpagtogrphBthexaps, EF@A@ BOfpie gk 4nbpl e

it fLL?kﬁém?r fgéﬁ@&@%%é‘ﬁ@@%fﬁ‘{ﬂ#gﬁé%%y ) 7sd e i $11). 1\ s

I'1'S O 175 % @A) OO H,Q J=7.2 Hz); 6.84 (1H, d, /=8.1 Hz); 5.14 (2H, s);

2.30 (3H, ).
\\1;;1:::] \\V/o\%::j;:[::j
0

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 X,CO; (30.43 g, 220.2 mmol)‘ and 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 water, brine, dried over Na;SQOy, and concentrated in vacuo to give
residue. The residue was purified using silica gel column chromatography
(hexane/EtOAc= 30/1) to give 4.2 (25.4 g). 'H NMR (400 MHz) (CDCl;) 5 7.18-7.08
(2H, m); 6.91 (1H, t, /=7.4 Hz); 6.71 (1H, d, /=8.1 Hz); 4.62 (2L, s); 4.25 (2H, q,

25  J=7.1 Hz); 2.68-2.57 (2H, m); 1.70-1.60 (2H, m); 1.29 (3H, t, /=7.1 Hz); 0.95 3H, t,
J=1.4 Hz).
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1.1 [4-(4-Hydroxy-3-nethyl - phenyl sul fanyl ) - 2-net hyl - phenoxy] -acetic acid
tert-butyl ester (1.1). An oven-dried 100 nL round-bottoned flask was
charged WO 03i02439%i s- (4- hydr oxy- 3- net hyl phenyl ) -sul fi de ( &C@/up02/3239 nmol ),
finely powdered Cs2CO3 (11.9 g, 36.7 mmol ), and anhydrous DVF (35 ni).
Next, tent-butyl bronoacetate (5.2 nL, 34.9 mmol, Aldrich) was added
dropw se, and the reaction was stirred vigorously overn'gght at room
tenperature. The react gn poured into 500 nL of water.@bd extracted

with 3 x 50 nL of nethyl end ori de. The conbiMmed™ Ry drgani cs were washed
wth 2 x 150 m_\Qf/&v%%fex e gd over—Na2SO4, and conratoed to a
slightly yellow oil. [The i xture was then\pﬂpl\ﬁ/i/e\do py~t1 ash chr omat ogr aphy
(Si2 gel 60, eluteddw th 10% hexanes in DCM ;5% hexanes in DCM - 100%
DCM . The fractions containing only desired p?oduct 1.1 were conbined and
concentrated to a whiteysolid (3.5 g). The m xed fgactions were conbined,

concentrated, and resubj écted 30 to the same chronmatography conditions to
yield an additional 2.0 g of pure 1.1. 1H NWR (400 MHz) (CDCl 3) 8 7.13

2H, ; 7.06 (2H, - 6.7 1 d, J=8.3 Hz): 6.59 42 1,024395
I(DCT/ U?OZ/ 29232( ( 1@E&“’rﬁ’g.ﬂ&‘yﬂ?wfORYB’g‘e{‘%’FX'?“‘s%tEC af!‘*z%“‘(‘a‘i—sq\/\,grg@:?’ "2.20 (3H,
s); 1448 él%@osﬁ]foni@%‘ldi@%9 ml1530.5 mmol? was cooled to 0 °C under argon

{2- Met hyl - 4-[ 3- net hy 4-trifluoronethyl-benzyl oxy) 5
pheny! suldtmnsgtierg HEreosopledabloroslfapicdcidryas alded deapydic te gompound 4.2

round- bot d l,ask . cha, Lt h . ° 1),
oty pddgeied! e 3ate) Ripgd g ol MRG0 who s Vb oC'rof ST

4- (Tri fl ugimoeid Mrbpheasaptratrofordé. T1RI8adton nlixfurewas poudbdlinte fp-waer added,
and the reaction was sti cr)red vi gorously  overni ght at r(%)q(ig tggg rature. The
react i on andétitred slendy Bl dori2Qing o heipresipiipiedrystals Jsee eatierly with 3 x

20 myof JFRIYLEDS SHLHAG 4 NC 18 BN oW GARKGR-NALE cryhiedr Wi th 2 xS0

mL of water, dri concentrated to a slightly  yellow oil

%)22 rrgzj.NMR_ %?OOMH@) (CDEL) @&Z.%ﬁ?ﬁzgjqr%f?m)yédl:(ﬂjwmmgﬁém; $EB @Hdy; (2.5

, and trifluoroacetic aci : was sl o added. reaction was

stirred fb28 @Hw,q,JF?-érHW-Z?rthg?ézﬂonﬁit1-779‘1&9%%@%%]33%&%tT“g:r?D]vﬁa);i n vacuo

to revealo%ﬁ_{l_ﬂ?g]%zyhz?'ﬁ oil. The crude pink oil was purified using flash
y [ ge

chr omat ograp 60, eluted
0
w (1 SH
S\\ \/j@/
~_-© \/D/ 0 — \/O\n/\()
A 0
0
15 4.3 4.4

4-Mercapto-2-propylphenoxy-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 HCl/dioxane solution (168.6 mL, 674.5 mmol) dropwise at 0 °C. Then the reaction
was refluxed for 3.5 h. After cooling to room temperature, the reaction mixture was
concentrated in vacuo and filtered to remove insoluble materials and the filtrate was
concentrated in 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 g). '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, J=7.1 Hz); 3.32(1H, s); 2.63-2.55 (2H, m);
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wi th 60% Et OAc/ hexanes), and the resulting white solid was recrystallized
from nethylene chloride/ hexanes to give fine white crystals (213 ng). M
ESI me: wOb32430M - H). 1H NVR (400 MHz) (CDCl 3) 8 7.65 (PRH/USH2/29238.4 Hz);
7.54 (2H, d, J=8.4 Hz); 7.20 (1H, s); 7.17-7.14 (2H, d, m; 7.10 (1H, dd,
J=13.0, 2.4 Hz); 6.77 (1H, d, 20 J=8.4 Hz); 6.65 (1H, d, J=8.4 Hz); 5.12

l(Izrustsa atlg@t?fﬁé%’éﬁilrlaﬁ éﬁ[’ é?;%_lﬁfgg ﬁgg@lﬁﬁgﬁﬁ% Hf%Exarrpl e 4 This exanple

trifluoromnethyl-benzyl oxy)lphenyl ] sul fanyl] - 2- B acetic acid (4).
43 WD 03/ 0243 502/£9}32 B (XO (X0 W gﬁjl
2- Met hyl-%&?&mmd‘et yl®He oxyrbenzens (4. 5. 2-2M hyil phenol
(12.53 g, 11579 %mol) was dissol ¢¢n DVF (6D nl), and stirred”a FO 5 C
To the solutibn was added K2CO3 (24.03 g, 173.9 mmol) and 4

trifluorol nethyl benzyl brom de (23.08 g, 96.6mmvl ), and the reaction was
stirred at room tenperature qu 2 h. Water was addedyko the reaction, and
t he product was "extracted with EtOAc twice. The organic | ayer was washed

wi th water and bri ne[[3dMVMet§l-4@t-eriflediadhyhrdzyoxyphemd}salfanyl]-2acuo to give
a crude residue. The crude, resi due 1 urifj in ilic el col um
chr omat ot aB}‘FPhEWa?@F‘EtaQQCeﬂEYIﬁWI\)??‘%b g?‘g@o'ﬁqdfﬁg((gggi 5?6 mflq—?ah\l%% (400
i) (DGt (2bl3 iy adTRo2-8danol (Rl Lihdedd argbnbirBosphiéde; T6- 18- 7. 08
(2H m: & éﬁéﬂ‘h?ﬁf{’g?’?.%‘ﬁz‘i ; 06.1;8???11%,( d, ) Hz%b; 5.14 (2H s): 2.30
(3H, s). thdutidibwds &lde@ cBmppyddohk (023 gak900 mmed) ahdet hyl ester (4. 2).
2- Propyl phenal. (15.0 g,. 110 mol ) | | ved i-n ..and stirred
at 0 C Pfglsftﬁgu Pﬁ?@’%ﬁ@hﬁﬁ’e%aémé%%%m sd?w%hgzgn}#%lmg d et hyl
2- br qEpagGRt Alaetidnl@nthardlire bdveer 10 PR 17200 Afhe stigaifopDs wag thé i rred at
roomtenperature for 3.5 h. The reaction was . . )

reaction mixture was concentrated in vacuo to give a residue which was purified using

silica gel column chromatography (hexane/EtOAc = 20/1) to give 4.5 (6.11 g). 'H

NMR (400 MHz) (CDCL) & 7.64 (2H, d, /=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, J=8.4 Hz); 5.11 (2H, s); 4.60 (2H, s);

15 425 (2H, q, J=7.1 Hz); 2.63-2.56 (2H, m); 2.24 (3H, s); 1.67-1.55 (2H, m); 1.28 (3H, t,

J=7.1 Hz); 0.92 (3H, t, J=7.4 Hz).
SO ~CL
R 0 o 0

o, " gel
0 CF, 0 CF

4.5 4
4-[[3-Methyl-4-(4-trifluoromethyl-benzyloxy)phenyl]sulfanyl]-2-

3

20  propylphenoxy-acetic acid (4). Compound 4.5 (32.7 g, 63.0mmol) was dissolved in
THF (250 mL). 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 EtOAc — hexane to provide 4 (24.12 g). MS APSIm/e: 489
(M-H). "H NMR (400 MHz) (DMSO-ds) 8 12.90 (1H, brs); 7.76 (2H, d, J=8.2 Hz);
7.67 (2H, d, J=8.2 Hz); 7.20-7.05 (4H, m); 6.99 (1H, d, J=8.6 Hz); 6.81 (1H, d, J=8.4
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20 diluted with water, and the product was extracted with EtOAc tw ce. The
organic |layer was washed with water, brine, dried over Na2SO4, and
concent r awedsiom3vacuo to give residue. The residue was pwciTfisezi2a23: n
silica gel colum chromatography (hexane/EtQAc= 30/1) to give 4.2 (2
g). 1H NNR(4OO MHz) (CDCI3) 8 7.18-7.08 (2H, m; 6.91 (1H, t, J=7.4
6.71 (1H ) 2, 7 68-
SOt b 238%2%{?;468%2@?5{ 26, zﬁﬁ (ﬁ{%@) &1?@%@256@—1 %mﬁh) o8-
Hz). 44 V\@SGI;’BHZ@}B’@EM&D/ U802/29232 00O Ss11c1 0 00 ::~~11:11 0 0
4.3 4-Chl orosul fonyl -2-propyl phenoxy-acetic acid ethyl ester (4.3). 5

Chl orosul fonic acid (36.59 nL, 550.5 nmol) was cooled to O C under argon

at nosphere. The cool ed chl orosul f onggaaples Was added dropwi se to conpound
4.2 (24.5 g, 110.1 mol) using a dropping funnel. The reaction was stirred
at 0 GOfor 30 nin. and at roomtenperature for 4 h. The reaction mxture
was poured into i ce-Thatexamphnitlusttatesrtbelpsbaratign af 4-0[26nethyl-204-m n. The

recipitate als were | | ect ed in vacuo ing oven at 40
C to 5 i veEhf?@r?%etﬁlgi-Eﬁnzaioxefﬁa%é@ﬁﬁﬁpffd%ﬁ@?w yleh &by SR Fsb M) (B 3) 8
7.90-7.79 (2H 1); 681 lH d, J=8.4 Hz); 4.75 (2H, g ; 4.28 (2H, q,
J71Hz 279 m ; 177160(2H m; 1.30(3H t, J=7.1 Hz);
097(3Ht 11C1 SH 0000 00O ) 4

4- Mer capt 0-2° |c9yl enoxy Qac c acid et hyk M 0 und 4.3

(43.27 g, 134 mmol ) was diss erq in ethanol 0(168.6 m_) To r_Sol ution
was added tin (80.1 g, 67;115mml) and the reaction 5Was stirred at foom

g
5

4
Hz) ;
2.57
4

4.2

10 4-[[2-methyl-4-(4-trifluoromethyl-benzyloxy)phenyl]sulfonyl]-2-
methylphenoxy-acetic acid ethyl ester (5). Compound 5.1 (90 mg, 0.18 mmol),
prepared in a similar manner as described for 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 O °C and the reaction mixture was

15  stirred overnight at room temperature. Saturated NaHCO; 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,SO4, and concentrated in 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, J=8.6 Hz), 5.15 (2H, s), 4.68 (2H, s), 4.25 (2H, q, J=7.1 Hz),
2.42 (3H, s), 2.28 (3H, s), 1.28 (3H, t, /=7.1 Hz).

S
\/0?1)/\0 0\©\0/\©\ - Hoﬁ]/\oji)/' \©\
CF

25 3 E
5.2 5
4-[[2-methyl-4-(4-trifluoromethyl-benzyloxy)phenyl]sulfonyl]-2-

methylphenoxy-acetic acid (5). Compound 5.2 (82 mg) was saponified in a similar
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tenperature for 15 min., then cooled to O C. To the reaction was added 4N
20 HA / di oxane solution (168.6 nL, 674.5 mmol) dropwi se at 0 C. Then the
reacti on woas/eedsuxed for 3.5 h. After cooling to room t equevsabaass, t he
reaction mxture was concentrated in vacuo and filtered to renove
insoluble materials and the filtrate was concentrated in vacuo to give t he

Chr onmt 0By dHskne ARty T HsgpGa. 454 s Bkl 8. G 100
MHz) (CDgQPgi nfe: 749%%1\4 i—lgl 'g NMRQM@O MHz) {ﬁMSbﬁg-)F& 13100 (LH:_qu, 8. &ezmz) 6. 60

(1H, d H, J=7. (ng s)
2. 63- 2. 58, B8 Hz),,7 764(3%@@2)243%%@? (53@211)3§21:92(1H1d@8f—@ 058 n; 1.28

O e ek TP e 1 2,

propykphenoxy-acetic acid ethyl ester (4.5). Cbnpound 4 4 (5.0 g, 19.66
nmmol) was dissolved in 1,1,1, 3,3, 3-hexafl uoro-2-propanol (30 nL) under
argon at nosphere. To the sol uti onExampkdded conmpound 4.1 (5.23 g, 19.66
mol ) and [bis(trifluoroacetoxy)iodo]benzene (10.14 g, 23.59 mml) slowy,
whil e mai ntaining 10 the reaction tenperature between 10 C and 17 C. After
stirring for 15 ni mhid db@mplediotiaes the ptepaetivas! ¢GHeiht rated in vacuo to
give a residue which was purified g .Sili el cqu chr mat ogr aphy

( hexane/ tifyszomethylphpnexy)gethyllpheny ngailyg)z'mfﬁryl ’EYA%fG cDa 3) 8
764(2HdJ82Hz)754§|42HdJ8 Hz) ; 4Hn)6.76

(1H, d, J=8.4 Hz) 6. 6 4, J=8.4 H); 5 11 60 (2H s): 15
4.25 (2H, q, 3-2.56{2H, 1) H.55 (2H, m);
1.28 (3H, t, iﬁ HQ) 0.92 (3H, t, J=7.4 / | p 10 p pSpoOpl

CFO0yCF 33 4 5>4 4-[
[3-Methyl -4-(4-trifl u%gmet hyl - benzyl oxy) phenyl ] sul fan,y{ ]-2-

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 AcOBt/hexane = 1/4). The fractions containing only desired

product were combined and concentrated to a slightly yellow oil (19.4 g). 'H NMR

(400 MHz) (CDCls) 8 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); 6.74 (1H, d, /=8.2 Hz); 4.69 (2H, s); 4.28 (2H, q, J=7.1 Hz); 2.31
20 (3H,s); 1.30 (3H, t, J=7.1 Hz).

o T O — o T O

7.1 7.2
4-[(4-Hydoxymethylphenyl)sulfanyl]-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 (SiO; 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) (CDCl3) & 7.30-7.20 (4H, m); 7.18
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20 propyl phenoxy-acetic acid (4). Conpound 4.5 (32.7 g, 63.0mmol) was

dissolved in THE (250 nL). To the solution was added 4N Li OH (31.5 nlL, 126
mrol ) andwDla/0243eact i on was stirred at room tenperature f@CTiusp2/2282r whi ch
time water (31.5nm) was added, and the reaction m xture was stirred for 30
mn. 2N HOJ (70 nL) was then added to the reaction and the THE was renoved

in vacuo.,_ The residue i lLug N exa 0y ik kAN irring,
and the (ﬁ%%o‘ii‘}t’_gé ﬂ%éi@ﬁéﬁvﬁr}e‘gg‘oﬁ)egfﬁﬂgﬁ ?ﬁ% &%?1%?33\2%25 ’r%gér ystal lized
from Et OReH - g,NeRagz); 0.281(8MI §ie1.41 (24, t12=39 Hz)8 KPS, ) e7.1488. (M H) . 1H NWR
(400 MHz) (II;VBOdG) 8 12.90 (1H, brs); 7.76 (2H, d, J=8.2 Hz); 7.67 (2H,
d, J=8.2 Hz); 7.20- 705N 9 6.99 (1H d, J=82&NzH 81 (1H, d, J=8.4
46 WO 03/ 024395 4P @ @ ) —5-23 {;b%’gs); 68 N, 2.56-2.47
(2H, m; 2.18 39&9%9; 1.60-1.47 (2H, m; O. (°3H, t, J=7.4 Hz). Exanple
5 5 This exanpleVillustrates the preparation i 4-[[ 2- net hyl -4- (4-
trifluoronethyl-benzyl oxy) ggenyl ] sul fonyl ] - 2- met hyl phenpyy-acetic acid (5).
0S11 S 0 01Yy-"0 10 I i 0OCF3 0CF3 5.15.210

4-[ [ 2smet hyl - 4- ( 4- t4-[(BiCiopométhylphbnydisuyfaayll2eimethylplsenokpagétic Reid

met hyl phenoxy-acetic acid eth ster, (5). und 5.1 (90.ng, 0.18 mmol),
pr epar ed qthvlés@rﬁ-ﬁhrgﬁaﬂ?%ﬁnél ﬁég%@-ﬁ@@@&%@%&ﬁﬁgiﬂﬁg’ltbsee Exanmpl e 4,
above) | $59!(46@ J B0Yi 0B 1AL) andfe frftguakalt i on was
added 70 g%}f?n@ (gﬁléoéfg%grlﬁblggggﬁgagg@g&%ﬁ%o rrg,?41- 44 mmol ) at 0 C and

t he reactdookedrd 2°Gr Thisagl chioritei(7.08 anla &7 mimghb) veas addrshdropvrise il Ufecand

Sat ur at ed, NaHCO3 sol utiaon (5.0 nL nd 2 10 re added to the
m xt ur e, t%fe@ﬁn%_a‘ga%f frﬁ%ea& g%ﬁm F%B%?P?‘érﬁ&fﬁgﬁu ?ﬁe %%‘F goﬁ)ft&%ﬁ’gaspr oduct was
ext r a@t edopkdiiratidGhhab BLAVITES 65a Slightly, yetlod dih@3 8rgawhich wex usalihs wer e
successi vely washed with | OH solution (5.0 nL) andbrine (5.0

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

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

427 (2H, q, J=7.1 Hz); 2.27 3H, 5); 1.30 (3H, 1, J=7.1 Hz).
; . rCL
0

15 7.3 7.4
4-[[4-[(4-Trifluoromethylphenoxy)methyl]phenyl]sulfanyl]-2-

CFg

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 MgSQOy, 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). 'H
NMR (400 MHz) (CDCl3) & 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, J=8.7 Hz); 6.68 (1H, d, J=8.4 Hz); 5.04 (2H, s); 4.66 (2H, s);
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mL), dried over Na2SO4, and concentrated in vacuo to give a residue which
was 20 purified using silica gel colum chromatography (eluted with 0 - 30
% AcCEt / hewane)439s o give 5.2 (86 ng). 1H NVR (400 MHz) (CPCIA)sos2£312 (111,
in, J=8.8 Hz), 7,70-7.60 (3H, m, 7.60 (1H s), 7.52 (2H, d, J=8.0 Hz),
689(1H dd, J=2.5, 8.8 Hz), 6.79 (1H, d, J=2.2 Hz), 6.71 (1H, d, J8.6

> 28 (3H§12£7)(Fh1q: 7(]3%8) (%%(3’?1)5)1413@?31(12 ‘96}92771% VA (3H Z?’Ho

)a 0 CF3 0 3 25 [ [2 rrethyl 4(4tr| hyI
enzyl oxy) phen on nmet hyl pheno gu é (& Corrpound 5.2
(82" my) was™% s f ed a s\!\ar 47 W) 2213 5 / SO 0232 manner

as described f corrpound 4 (s npl e 4, 3bove) to give 5(68&.,ng). M
APSI me: 493 (MH). 1H NWR (400 ) (DMBO-d6) S 13.00 (1H, brs); 8.02
(2H, d, J=8.8 Hz); 7.767%&H d, J8.2 Hz); 7.67-7.59 (AH, m; 7.10 (1H dd,

J2.6, 88HZ) 7.02-7.00 (2H, m; 5.29 (2H, 2.36 (3H,
s): 15 2. [2(24( 3H, s) 5 44 Erlﬂuvmlgethxmﬁ%’ix)mea@flhg?e@é‘ﬁg’ ﬁﬁgpar at i 051 of
rifl etP Klflhp'ﬁmﬁ'oac fie atchdﬁ ])p eny Tsull%ogr?;rln ed-ﬂZaSlﬁrgtaS ;harﬁeedng%l/ acetic acid
% (4. SH cSml'poﬁnd 7.4 (409]g, BS. &mma@, THF m)ocmn) mcheQ)H?(mO mL) Next, 2 N
For ny enyl) fan henox acetic acid.et
by ORI ) 574 ) e adies Badbse AR SR p e ot g e 0. 6 .
4 mm'témﬁ\ﬁéﬁré?fb&'H'}Edrﬁerbo%tﬁhmés%u@a&e@m&ﬁz HesCI (s )fd sompound 104
organic solvent was evaporated to give an aqueous solution and an insoluble oil. The

10  residue was diluted with AcOEt (300 mL) and 1N HCI (300 mL), and partitioned. The

organic phase was successively washed with water (400 mL) and brine (400 mL), dried

4-
tr
(
4-
(7.
85.
(see

over MgSO,, and concentrated to give white crystals. Recrystallization from 520 mL
of AcOEt/hexane (3/10) gave compound 7 (33.4 g) as white crystals. MS APSI m/e:
447 (M-H). "H NMR (400 MHz) (DMSO-ds) 6 13.0 (1H, brs); 7.64 (2L, d, J/=8.8 Hz);

15 7.38 (2H, d, J=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 (3H, s).

Example 8

H()ﬁ(;/\o\/©/ S\©\

8

Compound 8 was prepared from compound 10.3 and 4-

L
CF

3

20

trifluoromethylbenzyloxybenzene according to the method of Example 4. MS APSI
m/e: 447 (M-H). 'H NMR (300 MHz) (DMSO-dg) & 13.11 (1H, brs); 7.76 (2H, d,

25 J=8.2 Hz); 7.66 (2H, d, /=8.2 Hz); 7.25 (2H, d, J/~8.8 Hz), 7.17 (1H, d, J/<2.0 Hz); 7.11
(1H, dd, /=2.0, 8.4 Hz); 7.01 (2H, d, J=8.8 Hz); 6.81 (1H, d, J/=8.4 Hz); 5.21 (2H, s);
4.69 (2H, s); 2.15 (3H, s).
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15 Exanpl e 10, below). The crude material was purified by flash

chromat ography (Si02 gel 60 N, eluted with AcOEt/ hexane =1/4). The

fracti onswomawaispi ng only desired product were conbi ned acd/usozreestrat ed
to a slightly yellow oil (19.4 g). 1H NMR (400 MHz) (CDC13) 6 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);
6.74 (1H, d, J=8.2 Hz); 4.69 (Zktiﬁk' 4.%8 (2H, g, J=7.1 Hz); 2.31 20 (3H,
s); 1.30 (3H, t, J7.1 Hz). ~0 I/ 1 PRS0 i I'OH ~00 0007.17.2
4- [ (4- Hydoxynet hyl phenyl ) sul fanyl] -2-nethyl phenoxy-acetic acid ethyl
ester (7.2). Conmpound 7.1 (32.9 g, 99.6 mmol) was reduced in a simlar
manner 25 as described for co d 10.5 (see Exanple 10, below). The crude
material was purified by flas raphy (SiQ2 gel 60 N, eluted with
AcCEt/ hexane = 1/2). The fgacti i.Ring only desired product were
conbi ned and concentrated tola?® siightly Yel oil (30.0 g). 1H NWR (400
MHz) (CDC13) S 7.30-7.20 (4%9 m; 7.18 48 WO 087924395 PCT/ US02/ 29232

(2H, d, J=8.2 Hz); 6.67 (1H, d, J=8.4 Hz); 4.64 (2H, s); 4.63 (2H, d, J=5.9
Hz); 4.26 (2H, g, J=7.1 Hz); 2.26 (3@ s); 1.61 (1H, t, J=5.9 Hz); 1.30
(3H, t, J=7.1 Hz). Ol i, Sl i CL 0 0.0

4- [ (45Chl or onet hyl 6‘%5’?%“}1@3I‘¥a§r?\}‘?pf{%i-ar%?rﬁiﬂg&ﬁg%%%éhgg8 ;E)éarg%lleé é\ﬁyl ester
(7.3). Ag;@ﬁ 2 did L 'rrouogt- (200 MIBADMSO 633 ¢hargeads) 8 8 (2dptypound
7.2 (30. g,%gggg”ﬁggﬁ? aﬁd chﬁgroforn1 300 nf and ?he w?xture was cool ed

to 0 C. ThBorid); ¢hAb2Hod J=8.200)n1.65-7050 (Fhom); #a3 (Hddbd=4PdFi @88 at 0 C, and

the reactj.on s_stirr r t r ) Ak iiqn m xture
was 10 cbhooHb raedeb oihnban 5 U vk . 5 3eh B ey PSR B 355y
whi ch wa 3H59d in the next step without further purification. 1H NVR (400
MHz) (CDC13) “(err) 7.30-7.20 (4H, m; 7.12 (2H, d, J=8.3 Hz); 6.68 (1H d,
J=8.40Hz); 4.65 (2H, s) ; 4.53 (2H, s); 4.27 (2H, g, J=7.1 Hz); 2.27 (3H,
s); 1.30 (3H, t, J=7.1 Hz).

Example 10

This example illustrates the preparation of 4-[[2-chloro-4-[(4-
trifluoromethylphenoxy)methylJphenyl]sulfanyl]-2-methylphenoxy-acetic acid (10).

JO — el

10.1
2-Methylphenoxy-acetic acid ethyl ester (10.1). An oven-dried

15

300mL round-bottomed flask was charged with 2-methylphenol (15.0 g, 139 mmol),
finely powdered K,COj3 (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,SOs, 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 product
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~")--8S10-1172.1 ~pi l i C1- ~y01 O O0O0CF3 15 7.3 7.4 4- |
[4- [(4-Trifluoronethyl ph enoxy)nethyl] phenyl] sulfanyl] -2-

met hyl phewoxgroases i c acid ethyl ester (7.4). An oven-dri e@C3aGo2t9232
round-bottoned flask was charged with crude 7.3 (prepared from7.2 (30.0
g, 90.2 mmol)) and DM (200 nL) and cooled to O C.. Next,

4- hydr oxybenzotr.i fluoride (17. 5. 108 I : 180
mm?/) we TS RTBRNY a@{ @ncgrﬁ]taat?itg%%\fé@% f(; i &élg'?l @gl %8& W%éﬁ:@%a d stirred
for 2 h.1 f}@M'Re(% i Yot v )16.90 (I&-t\WAtES HzR @071 dand t he
pr oduct V\f/aEs extrgg;hggzwth@u%ﬁﬁgﬁgg?ggggg?). TE\e c?rw:tani c(Z)Iqaye;mHD

successi VeBy Hayaslod 2Hj $)h4.Qa(2H, q, 7=&.9300; 289 (Hhd)ph-] Q]@R:A»Gf‘f@ﬂ_fﬁ\,zl\f; i ed over

MySO4, and concentrated to give a slightly yellow oil ich was purified
by flash chromat ogr aphy i 2 gel 60 N, eluted with AcQEgty/ hexane =1/6).
The fractions containing o desired product were~etnbifed and
concentrated to a_s0i I | ow—oi+=(40.9 %) 1H400 WHz) (CDCl3) 6
7.53 (2H, d, J=8.6 Hz); 9.30-7. 20 (4H, m 7. (2¢1,>>d, J=8.4 Hz); 7.00

(2H, d, J=8.7 Hz); 6.%8 (1H, d, ,1-8.4 Hz); 5.@44 (2H, s); 4.66 (2H, s); 49
WO 03/ 024395 PCT/ US02/ 29232 4.27 (2H, q, J=7.1 Hz); 2.27 (3H, s); 1.30
(3H, &, J=7.1 Hz). SS 1p1l i O HO-p 10, O O | CF18.0 CF3 7.4 7 4- [ [4-
[ (4-Trifluoronethyl phenoxy) methyl]phenyl]sulfanyl] -2 5

met hyl phenoxy- acet i‘E%raswlmyl-ﬂ\-metgymﬁ@IXDbB‘E@ct’é"r?é&i pthykester{102hafBed with
conpound 7.4 (A4 3 : - ; g5 Next, 2 N
NaCH (86 OPFE?'d&'?g Zﬁ%%ﬁrggnacgb%&% ﬂcil-rgggvve\‘,ig ég%ggﬁﬁ%flttﬁ%glorl}%% 1?1%%8\9\/&"(2 stirred at
room t enmEf B7MBol) OUnded N, fltve, dalpotind h0.0439.8 gyl 3%innwddwas adde@ N HC (86

2§ naol BN OR PR REaTIE BYP BUL"GeB0anT RSP P ARt RORB TR R 1N HO
e
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) (CDCl3) § 7.86-7.84
(2H, m); 6.80 (1H, t, J=9.5 Hz); 4.76 (2H, s); 4.29 (2H, q, /=7.1 Hz); 2.37 (3H, s); 1.31

(3H, t, J=7.1 Hz).

°\‘S/c 1 USH
A\Y
T
0
\/OT\O \[01/\

10.2 10.3
4-Mercapto-2-methylphenoxy-acetic acid ethyl ester (10.3). An

15

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 HCV/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 (SiO, gel 60 N, eluted with 10%
25  AcOBEt/hexane — 20% AcOFEt/hexane). The fractions containing only desired product
were combined and concentrated to a colotless oil 10.3 (26.1 g). 'H NMR (400 MHz)
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over MgSO4, and concentrated to give white crystals. Recrystallization from
520 nL of AcOCEt/hexane (3110) gave conpound 7 (33.4 g) as white crystals.
M5 APSI mwe:03/024%5 (M H). 1H NVR (400 MHz) (DVMSO-d6) 8 13. @C{iis02/bu23) ; 7. 64
(2H, d, J=8.8 Hz); 15 7.38 (2H, d, J=8.3 Hz); 7.30-7.20 (2H, m; 7.16 (4H,
d, J=8.3 Hz); 6.89 (1H, d, J=8.5 Hz); 5.14 (2H, s); 4.74 (2H, s); 2.19

3H, . - |
T om Eén}@éﬁ%ﬁ b g‘%@d&fﬁ-# Haich P by PR Lot he
netnoa o e :
T3, 11 (14 NP P4 R B A R R G e 1) 7 2k

(2H, d, J=8.8 Hz); 7.17 (1H, § J=2.0 Hz); 7.11 (1H, dél J=2.0, 8.4 Hz);
7.01 (2H, d, J=8.8 Hz); 1H, d, J=8.4 Hz); 3 s); 4.69 (2H,
s); 2.15 (3H, sk 24395—PE€T/ US02§ 29232 a 9yS HO'"O I / |
/ 00CF3 / 95 ound 9 was prepared adcordi ng to thelnet hod of

Exanple 4. M5 APSI me: 497 (MH. 1H NVR 400 MHz) (DVMBO®d6) 8 13.12 (1H,
brs); 8.28 (2H t, J=8.9 Hz); 7.75 (2H d, J=8.2 Hz);, 7.65-7.60 (5H m;
7.13 (1H, d, J=2.0 Hz}936.98 (1H dd, J=2.0, 8.6 *46.92 (2H, dd, J 2.0,

520,712, S i ot s e
E ' i0 ; | uor mlllgtlreyﬂep iEhéX yhmevénydrige-eeypil] ound-Ratiomed fagk wigd éxjithacet i ¢ acid
' H%nely powdered K,COs (31.8 g, 230 mmol) and anhydrous DMF (104 mL). Next, a
solution of compound 10.3 (26.1 g, 115 mmol) and 3,4-dichlorobenzaldehyde (21.0 g,
120 mmol) in anhydrous DMF (52 mL) was added dropwise 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,SO., and concentrated to a yellow oil, which was then purified by flash
chromatography (SiO, gel 60 N, eluted with 10% AcOEt/hexane —20%
15  AcOEt/hexane). The fractions containing only desired product were combined and
concentrated to a slightly yellow oil (34.9 g). "H NMR (300 MHz) (CDCl3) 8 9.85 (1H,
s); 7.81 (1H, d, J=1.5 Hz); 7.50 (1H, dd, J=1.8, 8.1 Hz); 7.37-7.35 (2H, m); 6.80-6.74
(2H, m); 4.71 (2H, s); 4.30 (24, q, J=7.2 Hz); 2.32 (3H, s); 1.32 (3H, t, /=7.2 Hz).

Cl 1
S S
\/OY\O\/O/ \©\(H — \/OY\O\/@/ \Ejvm
0 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).
Next, sodium borohydride (1.10 g, 29.1 mmol) was added in 3 portions at 0 °C, and the
25  reaction was vigorously stirred at 0 °C for 1 h. The reaction mixture was poured into
463 mL of 0.25 N HCl at 0 °C and the product was extracted with 3 x 200 mL of

AcOEt. The combined organics were washed sequentially with 2 x 200 mL of water

53



15 10.1 2- Met hyl phenoxy-acetic acid ethyl ester (10.1). An oven-dried
300nL round-bottoned flask was charged wth 2-nethyl phenol (15.0 g, 139
mol ), fwoeBy24seswdered K2CO3 (38.3 g, 277 mmol ), and anhydmaise2/Bigs2 (60 nl)
and the 20 resulting solution was cooled to O C. Next, ethyl bronpacetate
(18.5 nL, 167 mmol) was added dropwise at 0 C, and the reaction was

ti d I f t 24t

ool ed uSHPOHLI EPer BRas1ER pedtd copB st p AT TRE! LA T o e
was extr geh ?anﬂé\& 56 faki &lﬂé\@l%tgrabﬁ? gslmg galngh NPEutedivith 0% AcORbhexaheor gani cs
wer e sequenti washed with 2 00 nL of water ang}IZS 100%{1(& bri ne,

dried ove BOM@@t/hemde)c &%@efrqctlamsg@nta@nag enlysiepirsd prafpciny s o was

A Ot | et RGN arasY S § Bt SRR R (EBELISTRTN! o
produgt @JH \(PJQ%Q%%&B% (@510&02'9@53@1}1 VI %nsmn 0 fam(1¢bd;;é=n=& 2 at ed to

S e R R A
12§ I Dt e g0 O ) S o

4- Chl or osul fonyl - 2- net hyl phenoxy-acetic acid ethyl ester (10.2). An

oven-dried 200nL round- ot oned fl ask was cha chl orosul fonic acid
(18.5 i, 167mm|) 2f|@w—eo nRawN (2 9 mol ) was
added dr opwirs®y a3 % tube at 0 gmd the reacti was stirred

at roomterrperaloure 10 for 1 5 h. The reactlon m xture was pouffed into
300nL of ice-water. Deposited crystals were collected, washed with 3 x 100
m. of ice-water, and dri®8 in vacuo affording the ti10.6 conpound 10. 2

(273,00, 30 R (300, M) (CRCIENS, Lol ot tbohono oy 7
J=7.1 HZ)Z-methylphenoxy-acetlc acid ethyl ester (10.6). An oven-dried 1 L 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%
AcOEt/hexanes — 15% AcOEt/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) & 7.54 (2H, d, J=8.8 Hz); 7.42 (1H, d, J=1.6 Hz); 7.34-
20 7.30 (2H, m); 7.09 (1H, dd, /=1.8, 8.2 Hz); 6.99 (2H, d, J=8.8 Hz); 6.76-6.72 (2H, m);
5.00 (2H, s); 4.68 (2H, s); 4.28 (2H, q, /~7.1 Hz); 2.29 (3H, s); 1.31 (3H, t, J=7.2 Hz).

. C1 S 1
LT
S fl"@% - O,

10.6 10
25 4-[[2-Chloro-4- [(4-trifluoromethylphenoxy)methyl]phenyl]sulfanyl]-
2-methylphenoxy-acetic acid (10). A 1 L round-bottomed flask was charged with
compound 10.6 (43.4 g, 84.9 mmol) and EtOH (386 mL). Next, 4 N NaOH (42 mL,
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IC1SH~0l o000 o 15 0 10.2 10.3 4-Mercapto-2-net hyl phenoxy-acetic
acid ethyl ester (10.3). An oven-dried 1 L round-bottoned flask was

char ged wohsooipdund 10.2 (37.3 g, 127 nmol), finely powdaruesd2/edee (74. 3
g, 626 mmol), and EtOH (157 nL) and the solution 20 was cooled to 0 C.
Next, 4 N HC /di oxane (157 nlL, 628 nmol) was added dropwise at 0 C, and

the reactign refluxed for 2 5 1. e r q ] e
concent r&pg@ﬁ\@i&' ap ﬁ‘ééjefdocgﬁ%‘ﬁlsﬁfraé@iﬂbel Ltea{hecmm‘/g%%#ﬁ%? gf}e%hgff’eppg% rsvg%rhed W th
300 nl of3p ikl amefredcion Wae tikaringirel ubing 34& ndndf WANHAY deposited oncent r at ed

to a slightly yellow oil, which was then purifie gé flash chromat ogr aphy
(Si 02 gelerwtrlawers aglleefedy washadwath 3 xAQ8mml 9 ¥gffa. an AR ¥EtPhexane) . The

Sl e . ; Cated
Lo col ERRlEO U Yoy do o, (U8 frSRrea e fuaiiiangan rat e
PCT/ US02/(20233 as (GREESstafs. MSAKSIiy/e:HS1IM-ED. FINMR (@00 M) (B¥SQ2. 3, 8.5

Hz): 6.59 (1H d, J=8.4 Hz). 4.59 (2H, _s): 4. 25 =7, :
3. éZ(lH, )(5,1%-9&&1}(13@?);@6,5)@?12@,J(=§|1,(H%),; 7%11@»@7%3’#%3}%“{)&%1?)0)a .., 0

1a~20 0 ) 4, i - . .

4-(2- mf(%ﬁo%’.—%é’?Hm%’% %%gnl & fgg“nﬁzlf)]’ 674 (Mg, TRk S LA GO LT et hyl
ester (1Q2H)s); A21@sEns)dri ed 500nL round-bottoned flask was charged with
finely powdered K2CB (31.8 g, 230 mmol ) and anhydrous DMF (104 mi). Next,
a solution of conmpound 10.3 (26.1 g, 115 mmol) and

3, 4-dichl or obenzal dehyde (21.0 g, Eﬂﬁﬁpﬁﬁq') i n anhydrous DVMF (52 nlL) was
added dropwi se at 90 C, and the reaction 10 was vigorously stirred at sane
tenperature for 1 h. The reaction m xture was poured into 468 nlL of
ice-water and extracted with 3 x 200 nL of AcOEt. The conbi ned organics
were sequentially washed with 2 x 1200 npL of water and 100 niL of brine,
dried over Na2SO4, and concentrated t yel low oi |, which was then
purified by flash chromat 88wapsy~Si 02~ get’ N, eluted with 10%
AcCEt / hexane - 20% 0 CF,

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

20 Example 13

The following compounds were prepared by methods similar to those

described in Examples 1, 4 and 5.

R3 R6
ReOoW
HO,C™0 R4 o/\@Rr

25 Table 1
Compound R* R’ R* X RS R’ R"
13.1 Me H H S H —J 3-CF;
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15 AcCEt/ hexane). The fractions containing only desired product were

conbi ned and concentrated to a slightly yellowoil (34.9 g). 'H NWR (300
MHz) (CDGYB)03®28985 (1H, s); 7.81 (1H, d, J=1.5 Hz); 7.5@C{uiso2/et32J1. 8,
8.1 Hz); 7.37-7.35 (2H, m; 6.80-6.74 (2H, m; 4.71 (2H, s); 4.30 (2H, q,
J=7.2 Hz); 232(3H s) 1.32 (3H, t, J=7.2 Hz). C11 S ~pH1.O0OOI i I
OH O I 0—24 A 1053 3 3 7 T
4-[(2-Ch|€?'6‘1’2““‘§cr0 met hyl henyl)lgulfan%] 2. et hyll ph%nox . Reetit acid
ethyl esfter 1§350.5)]. Afe OVeENn-gri€d 590m] repynd- bolt oned Hl ask 4edF; char ged
wi th conpound 10.4 (34.9 95 7 mml) | EtOH (175 ml) and THE (17.5/nl).
Next, sodi ur_’(BBorohydee (1. HO g 28.1/md) vvasHadded Hn 3 porItI| ong at O

C, and the ”':rcab"‘.“ was—vigorousty stirdedr s O~ A~ T 4] reaction
m xture vvaslig red ;M‘?) 463Hﬁt of 0.23 N™HC ét;HUC% ﬁ C%Ih, ér(g%uci was
extract ed W|tn 3 X 2 Ac|CEt., The nbi negd orijga shed
sequentijal | )} th |2 ;M?oo rrLHof wat]gr 53 0B/ 0 439 g%%/ U:OL;—Q;SZ and
100 nL of—brine—dried-over—Na2So4—ang——concentrated—to—ayett oid, which
was then pugidied byél ash &hromatdgr apH§04{ St 02Hgel | 60N, el Ur@

U

ith 20%
AcCEt/hexane - 3000 AcCEt / hexane)| The flractions contjaining enly desired
pr oduct qﬁ ine and cencentrgted taoga slightly ygkl ow ai¢r{338.5 0).
1H NI\/R(400 (coa’3) 8 7.37 |5 (1H,| d, J=[L.5 Hz); 7.31-7.28 (2H| m;
7.05 (1 gl g1 i HZ); p. /[ (&H d, g=8] 2 Hz); n713r (1H4-0OF; J+8. 3
Hz); 4.6 ( |§| s); 461 (%H d, 5.9 ); 4.28 (2H, D Hz): .29
(3H, s);|1.68.91H,|t,H=5/9 Me);|1.B1 (|]3HSt,|J =H 2 Hz)M€C1 CHCEs ~0 | j |

i OHO || +0 0 0 GF3—10/510-61-10

| c 0
4-[ 2- Cn| or 63207 (4L t i8] udr okt hiyl pHenaxy)ret hyl Fhhehyl Y€ul 1 a2
H

13.11 Me H H S 1-Pr 4-CF3
13.12 Me H H S H Ph 4-CF;
13.13 Me H H S H Bn 4-CF3
13.14 H 1-Pr H S H Me 4-CF;
13.15 H Me Me S H Me 4-CF3
13.16 -(CHp)4- H S H H 4-CF3
13.17 -(CH2)s- H S H Me 4-CF3
Example 14

The following compounds were prepared by methods similar to those

5  described in Example 1 and 4.
R3 R6

R2 S R7 "
HOZCAOJ@R;@O’\D_ "
Table 2
Compound R* R’ R R® R’ RY
14.1 i-Pr H H H Me 4-CF3
14.2 n-Pr H H H Me 4-CF3
14.3 -CH=CH-CH=CH- H H Me 4-CF3
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2- met hyl phenoxy-acetic acid ethyl ester (10.6). An oven-dried 1 L
round- bottonmed flask was charged with conmpound 10.5 (33.5 g, 91.3 mml),
4- hydr oxywernamoe43pd | uoride (16.3 g, 101 mmol ), tri phenyl plraIpatsoznes2628. 7 g,
109 mml) and THE (335 nL). Next, diethyl azodicarboxylate (17.0 ni, 110
mmol ) was added dropwise at 0 C, and the 15 reaction was stirred at room
tenperature for 30 mn. The react ili%% 'xiélre was concentrated and purified
by flash chromat ography (Si 02 gel MRl &P uted with 10% AcOEt/ hexanes -
15% AcCEt / hexane - TROY81RGIEL OB weldreparad by anshadle Ringiladtahosonl y
desired product were conbined and concentrated to a slightly yellow oil
(43. 4 g) desctibbdNviFEXap@iesVHand {€DC13) 8 7.54 (2H, d, J=8.8 Hz); 7.42 (1H d,
J1.6 Hz); 7.34 20 7.30 (2H, m; 7.09 (1H dd, J=1.8, 8.2 Hz); 6.99 (2H, d,
J=8.8 Hz); 6.76-6.72 (2H, m; 5.00 (2H, s); 4.68 (211, s); 4.28 (2H, q,

.1 Hz); 2.29 (3H, s); 1 CLCLSI~SOHOI I / O

J=7.1 .31 %3H,R3t, R67.2 Hz).

0 CF3 0 CF3 10.6 10 25 2 S R7

4-[[2-Chloro-4-[(4-trifluor, 8 | 1.phenyl ] sul f anyl ]

2- met hyl phenoxy-acetic acid ¢10). A1 L rou tomed flask was charged

with Sconmpound 10.6 (43.4 g, 84.9 mmwl) and EtOH (386 niL). Next, 4 N NaCH
(42 m., 54 WD 03/024395 PCT/ US02/ 293BR 3 168 mmvol ) was added dropw se, and

the reaction was stirred at roomtenperature for 30 mp— The reaction was
t hen neut r plGaepowsl ng ?’23’ Eﬂ:noifo. 5 NR?!CI , deBI?)sli fed R_7cr yist R's were
(I:?glzlrsg: :?I, zat i%i fr;:|nI1 %@ Euol AEICE)(I/ :;énglsl (ZJ; I8)euf upni 2?}2 . the title
conpound 1075{33. 1 d) agewWhitemrystalg. M5 ARSI m e:H481 5B, | 1H NWVR
(400 MHz) (DWVMBO- d6) 18 12. 98| (1H,_bis): 7. 65 (2H g, 1=8 7 Hz}: 7158 (1H,
s); 7.36-7)29 {88, m| Me7 | (28 d| J9.6 hz)He. 96 (HH 19:236’3@5 4 Hz) ;
BN S T YA A I Il e

15.5 Me H H Cl H 3-CF;

15.6 H Me H H H 4-CF3

15.7 ~(CHa)s- H H H 4-CFs;

15.8 i-Pr H H H H 4-CF3

15.9 n-Pr H H H H 4-CF5

15.10 Et H H H H 4-CF5

15.11 n-Pr H H Cl H 4-CF3

15.12 Me H H H H 4-Me

15.13 Me H H H H 4-Et

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-i-Pr

15.18 Me H H H H 4-t-Bu

15.19 Me H H H H 4-i-Pen

15.20 -CH=CH-CH=CH- H H H 4-CF3

15.21 H H H H H 4-CF;

15.22 H Me Me H H 4-CF3
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11 Conpound 11 was prepared according to the nethod of Exanple 10. 15 M5
APSI me: 461(MH) . 'H NVR (400 MHz) (DMBO-d6) 5 12.94 (1H, brs); 7.64
(2H, d, Jw®.03/0bisYs 7.33 (1H, s); 7.27 (1H, d, J=8.5 Hz); PCIWSF/AQ3L3H, n);
6.98 (1H, d, J=2.8 Hz); 6.82 (1H, dd, J=2.8, 8.5 Hz); 6.66 (1H, d, J=8.0
Hz); 5.10 (2H, s); 4.70 (2H s); 2.34 (3H s); 2.26 (3H s) 20 Exanple 13
The fol | owingconpounds—yere—prepared—Ry rethggs—sinHa
descri bed |ﬁ30E)Pé?#BFle; 1,R 4 and B, R3 XIILR7Y R2pb C 0 B4 | -1 kk R1'
25 Tabl e 1 P9yt R RIR X R o 13T M HIH ¥ 3- CFei 55 W3/ 024395
PCT/ U802/29233 npound RR R X R6IR7 R 13.2 Me HS® HHA4-CE3 13.3 M
HHSHHIH 1324I\/EH}vl[eS-CI—I:M]3-I-CI—|:CI{-I- 41cFH 135 & H|HASE Ne 4 -0
13.6 M HHSR H Mo 4-0 13 7 -O-H-HSHM4=CF3r—138Ve;Ht+S H n-Pr
4-CF3 13.9 HIB@SH S|H M 4-I0Fa1°13] 105 -Pl HM S H MY 4- GF3 3 [11 Me H H
S Hi-Pr 4=CF3 3 J.¢ M H S HPh4-{£&3 [13.A43 HiH S|H48DFA4-|ICF3  13. 14
VAN I ro S L P N VR S R

15.27 Me H Me H H 3-CF,

15.28 Me H Me Cl H 4-CF3

15.29 Me H Me Cl H 3-CF,

15.30 Me H H H H 3,4-Cl,

15.31 Me H H H H 2,4-Cl,

15.32 Me H H H H 3-CF,

15.33 Me H H H H 2-CF3

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.

10

R3S  R6
ooty
HO,C™~0" " "R4 0

RY
Table 4
Compound R’ R’ R* R R’ R"
16.1 Me 4-Cl
16.2 Me Q)
Example 17

The following compounds were prepared by the method outlined in

Scheme 11.
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13.16 -(CH2)4- HS HH 4-CF3 13.17 -(CH2)4- HS H Me 4-CF3 Exanple 14 The
foll ow ng conpounds were prepared by nethods simlar to those 5 described
in Exanplwobsangsi. R3 R6 CR7T R R2t I~ 1~ HXRXC 1-1 0 Recrsoakdze: 2 R
Compound RRRRR7 14.1 i-Pr HHH M 4-CF3 14.2 n-Pr HH H Me 4-CF3

14.3 -CHCH-CH=CH H H Me 4-CF3 56 WO 03/024395 PCT/ US02/ 29232 Exanple 15
The foll owi ng conpounds were preparedghy nethods simlar to those

described in Examples 7 and 1@, B3 &6 L R4 ~SI,R7 H02C-0 R4 O Rl i 5 Table
3 Conpound RRRA RR/ R 15.1 H HHIJIi} 5.2 MM HHHH2 6-M2 15.3
REZZCF3Y 1§ B HH O H3-CF3

M HHHHZ2, 6-Cl2 15.4 We,81 P

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.
R3 R6
R2ﬁ5@@7
ozcyo R4 OO'RT
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-CF3
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
R3 R6
szijs\C[m
HO,C Y ;in©_R1.
Table 7
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156 HM HHHA4-CF3 15.7 -(CH2)4- HHH 4-CF3 15.8 i-Pr HH H H 4-CF3
159 n-Pr HHHHA4-CF3 1510 Et HHHH 4-CF3 15.11 n-Pr HH O H 4-CF3
15. 12 Me woH3439%- M 15.13 M HH HH4-Et 15.14 Me H HCHU40242923Pr
15,15 M HHHH4-Ph 15.16 M HHHH4-Ac 15.17 M HHHHA4-i-Pr
1518 MM HHHH4-t-Bu 15.19 M HHHH4-t-Pen 15.20 - CH:CH-CH:CH-HH
H 4GS 19 Edmphihd’| 1T A ORF TToRIZTH 3 20292
PCT/ US02/ 29232 bb un P R3S RR RY Ri}g. ?SItHf Me m H%S gF 1%. 24 Me
M HHH 4-|CF3 915 2' CE;Me HIH H 3 CH3 HI15, 26H|\/E HG:—HA CF8F; 15. 27 Me
HM HH 3-E3 5-28—Mp Me—CHH-4-CF3—15-29 M '-"\’b H13.CE3' 15. 30
Me HHHH[3, 4 1%? 15.91 MeMs H HHH J, 4Hcip Ms 5 @{ﬂlﬂrH H-§Fors 15,33
Me H H H H[2Z-Cg3 I5]3@gle| Ay H Hpf- PN 5] 35 Ve[ H (i 'tﬁz -CF3
19.4 O Me H H H CH; S
Example 20
The following compounds were prepared by methods similar to those
5  described in Examples 1, 7, and 10.

10

[(4-trifluoromethyl-phenylamino)methyl]phenyl]sulfanyl]phenoxy-acetic acid (21).

ol otz

Table 8

Compound R? R’ 7! 7? Ar®
20.1 Me 5§ CH, 0 5
20.2 Me H CH, o) 8
20.3 Me H CH; o) 8
20.4 Me H CH, 0 5
20.5 Me Me o) CH, | O
20.6 Me Me o) CH, | IO
20.7 Me Me o) (CHy), | O
20.8 Me Me 0] CH, —«E

Example 21

This example illustrates the preparation of 2,5-dimethyl-4-[[2-methyl-4-
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15.36 M HHHHA4-d Exanple 16 The foll ow ng conpounds were prepared by
nmethods simlar to those 5 described in Exanples 7 and 10. R3 R6 SI~R7
R2t HO2C wOBR424805 0 R Table 4 Conpound R2 R3 R |l e--R7 R' pCcIAISi2/Me23H H H H
4-Cd 16.2 M HHHH4 Exanple 17 10 The foll owi ng conpounds were
prepared by the nethod outlined in Schene 11. 58 WO 03/024395

PCT/ US02/ 29232 R3 R6 RRI~SRT H HRC 1 0i R4 ' QO---yNR"' O Table

5
Compound RRRRR/I\R _AJ/7.1 -QHHHM H 17.2 -CHCHCH-CH HH M H
17.3 n-Pr HHH M H i i-Pr HH H Mg H, Exanpl € b The follown
conpounds were prepar ' 9 Ig

b\ method Si mi | ar~t'oNtha
R3 R6 HO \nt/ﬁ\[o

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) (CDCl3) &
7.03 (1H, d, J=7.5 Hz); 6.72 (1H, d, J=7.5 Hz); 6.52 (1H, s); 4.62 (2H, s); 4.27 (2H, q,
J=7.1 Hz); 2.30 (3H, s); 2.25 (3H,s); 1.30 (3H, t, /=7.1 Hz).

o \
j@\ > \ S\ic 1
0 0

10 21.1 21.2
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)
(CDCls) 6 7.86 (1H, s); 6.61 (1H, s); 4.74 (2H, s); 4.30 (2H, q, J/=7.1 Hz); 2.71 (3H, s);
15 2.31(3H,s); 1.32 (3H, t,/~=7.1 Hz).

N SH
X
IS o
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)
(CDCls) 8 7.11 (1H, s); 6.54 (1H, s); 4.59 (2H, s); 4.26 (2H, q, J/=7.2 Hz); 3.10(1H, s);
2.29 (3H, s); 2.21 (3H, s); 1.30 (3H, t, J=7.2 Hz).
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I~SI, R HZC O R4 i 0 R Table 6 Conpound RRRRR/ R 18.1 M HHHH
4-CF3 18.2 M HH HH 3-CF3 10 Exanple 19 The foll ow ng conpounds were
prepar ed W m3®4308ls simlar to those described in Exanpl @eCT/saz2aat | i ned
in Schenes 6 and 7. 15 RB R6 R7 S,( R2 b HOCY i zlI Zz z R Table 7 59 W
03/ 024395 PCT/ US02/ 29232 Compound YRR R R Z1 Z2 Rl' 191 CH2 HHHHO
CH2 4-CF3 19.2 0 M HH Me -CHCH 4-CF3 19.3 CH2 M HH H O CH2 4-CF3
19.4 OM HHHCH S H Exanple 20 The foll owi ng conpounds were prepared by

met hods simlar to those 5 described in Exanples 1, 7, and 10. R2 S R7
HO2C -' O al Z Z?Ar}/\@ 8 Conpound R2 R ZIQ\@&SZ 1 M HCH O
0

0

21.3 214

0

4-[(4-Formyl-2-methylphenyl)sulfanyl]-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) (CDCl5) & 9.86
(1H, s); 7.62 (1H, s); 7.44 (1H, d, J/=8.1 Hz); 7.33(1H, s); 6.70 (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 (3H, s); 2.26 (3H, s);
10  1.32 (3H,t,/~7.1 Hz).

S S
\/O\(\(Di\é\f T \/Oj])/\oji:( \ﬁj\/“\@w

3

21.4 21.5

15 2,5-Dimethyl-4-[[2-methyl-4-[(4-trifluoromethyl-
phenylamino)methyl]phenyl]sulfanyl]-phenoxy-acetic acid ethyl ester (21.5). Toa
stirred solution of compound 21.4 (13.5 g, 37.7 mmol) in CHCl3 (135 mL) was
successively added 4-(trifluoromethyl)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 triacetoxyborohydride (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 CHCl3;. The organics were
sequentially washed with 150 mL aqueous NaHCO; and 150 mL brine, dried over
MgSQ,, 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
concentrated to yield a colorless solid (18.7 g). "H NMR (400 MHz) (CDCl;) § 7.38
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20.2 Me HCH2 0 20.3 M HCH2 0 20.4 M HCH2 Or N 20.5 M Me 0 CH2 nmexN~
20.6 M Me O CH2 no " 20.7 M M 0 (CH2)2 n X -0 20.8 Me Me O CH2 --(I N

i Exanpl ew®D3/01039Fhi s exanple illustrates the preparationPafi/US02/29232

2, 5-di nethyl -4-[[ 2- met hyl -

[(4-tri f I uor onet hyl - phenyl am no) net hyl ] phenyl ] sul fanyl | phenoxy-acetic acid

(21). 1 noxy-acetic
acid et hﬁ\égégy g%% 56:-&## ﬁ?ﬁ?ﬁﬁgc@i@ \%a‘é gp} g%gr ed E?ggmgi ngyto t he
met hod dﬁgcggg fsgr4 m_qu@lésﬂgngozrpgp(g}qj sy, 2130 BH, lsglm @ syilt B3, hhenol as
the startihg material MR (400 MHz) (CDC13) 8 7.03 (1H, d, J=7.5 Hz);
6.72 (1H/~@1H27.5 Hz); 6.52 (1H, s); 4.62 (2H, s); 4.27 (2H, q, J=7.1
Hz); 2.30 (3H, s) 225(3Hs) 1.30 (3H, t, J=7.1 Hz). O SCL \i0OO1/
-~01 /\\W0 00 10 21 1 .2 4-Chl orosul fonyl -2, 5-di met hyl phenoxy-acetic

acid ethyl ester (21. The title conpound was prepar d according to the
nmet hod descrl be I p@z corrpound 10. 2, %@gﬂﬁd 21.1 as the
startlng erla —+GB€134)) 7,18 ; 1 (1H, s);
4.74(2H 030(g J7 2.71 (3H &); 15 2.31( s); 1.32
(3H, g le) 0 ClSH (OFSOO 00% Fy

21.5 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
MHz) (DMSO-ds) 8 12.86 (1H, brs); 7.33 (2H, d, J=8.6 Hz); 7.21 (1H, s); 7.12 (1H, s);
7.05 (1H, d, J=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, s); 2.23 (3H, s);
15 2.11(3H,s).

Example 22

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

’ T

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 starting material.
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0 21.2 21.3 2,5-Dinethyl-4-nmercapt ophenoxy-acetic acid ethyl ester (21.3).
The 20 title conmpound was prepared according to the nethod described for
pr epari ngwoasjpaspsl 10. 3, using conpound 21.2 as the start ipag/usat/ensal . 1H
NVR (300 MHz) (CDA3) (err) 7.11 (1H, s); 6.54 (1H, s); 4.59 (2H, s); 4.26
(2H, q, J=7.2 Hz); 3.10(1H, s); 2.29 (3H, s); 2.21 (3H, s); 1.30 (3H, t,

J=7.2 Hz) 1024 R 92 163,40 3 21.4
a4 Forﬁﬁ@%{?ﬁ@ﬁér@%ﬁ PRRGt S s MRS B SB BS 6T s aci

et hyl (kj?ﬂ (ﬁ?ILS‘i)Hz)T@%lt(QFE['Q Apgagmnpms }m)epawov:aa(aﬂonq; hgl+ia76t he met hod
descri bed for preparing ound 1, using conpound 21.3 and 4-chl oro- 3-
met hyl berﬁéHJmi)eﬂl@@e@Hst tf*ﬁ%3 Zrting materials. 1H NVR (400 MHz) (CDCI3) 6
9.86 (1H, s); 7.62 (1H, s); 7.44 (1H, d, J=8.1 Hz); 7.33(1H, s); 6.70 (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 (3H, s); 2.26 (3 s); 10 1.32 (3H, t, J=7.1 Hz). SH O1I I/ H
~0 Ol / NOOOCF 3 21515 0,

2, 5-Di met hyl - 4-[[ 2- et hy kd (4-trifluoronethyl -
phenylanlno)nethyl]phenyll fanyl ] - phenoxy-acetic ac §l ester (21.5).
To a stirred~sgl 0 gApound—2+=4 (13.5,.g, 37.7 ) in CHC13 (135

nm.) was successwe y Mded 4- (trifl uororre\t\hyp%(\r .07 g, 37.7 mol)

-C1

and AcOH (3.24 nl)Q After stirring at roomtenperature for 30 nmin, the
reactson was cooled to 0 C, 20 sodiumtri acet oxyborohydride (12.0 g, 56.6
mmol ) was added, and thg eaction was stirred at qu%tenperature for 3 h.
The reaction m xture wa ‘goured into 150 nL of ice- er and the product

was extracted w th (3-Ghlofosiilfo}1H,8,7,8 teeraby deorh aphthalen-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) § 7.93 (1H, d, J=8.9 Hz); 6.62 (1H, d, J=9.0 Hz); 4.73
(2H, s); 4.29 (2H, q, J=7.1 Hz); 3.27-3.24 (2H, m); 2.81-2.78 (2H, m); 1.85-1.82 (4H,
m); 1.32 (34, t, J=7.2 Hz).

(1 SH
0 —_— ~_0
0 N0
~ \[o(\o 0

15 22.2 22.3
(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) & 7.11 (1H, d, J=8.5 Hz); 6.46 (1H, d, J=8.4 Hz); 4.59
20 (2H, s); 4.26 (2H, q, 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).
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sequentially washed with 150 nL aqueous NaHCO3 and 150 nL brine, dried over
MySO4, and concentrated to a yellow oil, which was purified with flash 25
chr omat ogweph243% 02 gel 60 N, eluted with 10% Et OAc/ hexameI/GSORDIA32
Et OAc/ hexanes). The fractions containing the desired product were conbi ned
and concentrated to yield a colorless solid (18.7 g). 1H NWVR (400 MHiz)
(CDC13) 6 7.38 62 WO 03/024395 PCT/ US02/ 29232 (2H, d, J=8.5 Hz); 7.20
(1H, s); 7.14 (1H, 6.97 (1H, d, J=8.1 Hz); 6.7268<6.50 (4 m; 4.66 (2H,
4,

s); 4.40-4.20 (5H, .3§H(3H, s); 2.30 (3H, s) 22 ; 1.31 (3H,
t, J7.1 Hz). S HSH I I NH~O Il I NO CF NS .5 21

2, 5- Di met hyd - 4y. 2-xet Ayl - 4- -H4-%rifl uoronet hyl

phenyl am ng}ﬁet yI]Qhenyl]sulfanyl]-phen\owyg Ehipc aefd (2 diitie 10

conmpound was prdépared according to the nethod, descri bed for ior egparing
conmpound 7, using conpound 21.5 as starting material. M5 APSI me: 474
(MH). 1H NWR (400 ) (DMBO-d6) 6 12.86 (1H, brs); 23.483 (2H d, J8.6
Hz); 7.21 (1H, s); 7.712 (1H, s); 7.05 (1H, d, J=8.1 Hz); 6.87 (1H, s);
6.85 (1H, t, J=5. 6 [4ig)-Cilofib4-f&hhylcphehyBulanil)-5,6,58-8&rdliydrod, J=8.1 Hz);
4.72 (2H, s); 4.22 (2H, d, J=5.6 Hz); 2.30 (3H, .s); 2.23 (3H, s): .15 2.11
(3H, s). MaP #ﬁl@l-izy(lwﬂ-@cmwﬂéﬂml esfex F%Qsﬁﬁ&aﬁrc%a?%‘%‘f Wie Ryppared
(4-{2xchl ol ibed fi i d 10.4, using compound 22.3

{1 1 dor detaies helbinod desoribed forpropaging compgund 104 usin

- phenyl sul [anﬁl E 5,6, 7, 8-tetrahydro-nap
ht hal en- ahdyl4bdighloasbehialdeyie ag B2 )starti@ @atedials. H (300 MHz) (CDCl3) &

5,6,7,8-T dro- t.hal en-.1- - | i | 25 (22.1).
The i 111 O ChHBbaRd S feBar ek A e B R B T8 o -
prepari nq{néomé_@‘em, d0=8 4 5} £99 9118, d,./8310612) oMy 0l (2H,15),%ph (11 g, &#s7.0he
starting materral. 63

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

sk %(S & H
E/Ej T — N GVNOCF

0

10

\/0\(\

0 3
22.4 22.5
(4-{2-Chloro-4-[(4-trifluoromethyl-phenylamino)-methyl]-

phenylsulfanyl}-5,6,7,8-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) (CDCls) & 7.38 (2H, d, J/=8.6 Hz); 7.34 (1H, d, J=8.6 Hz); 7.33 (1H, s); 6.99 (1H,
dd, J=1.5, 7.9 Hz); 6.58 (3H, d, J=7.1 Hz); 6.49 (1H, d, /=8.2 Hz); 4.67 (2H, s); 4.37
(1H, brt); 4.28 (2H, q, J=7.2 Hz); 4.28 (2H, d, J=4.5 Hz); 2.78-2.74 (4H, m); 1.74-1.72

20 (4H, m); 1.31 (3H, t, J/=7.1 Hz).

yogsy Fogol
H H
I Sadivas clnirecdias o¥

3 3

22.5 22

65



WD 03/ 024395 PCT/ US02/ 29232 'H NMR (300 MHz) (CDA3) 6 7.02 (1H, t, J=7.7
Hz); 6.73 (1H, d, J=7.3 Hz); 6.51 (1H, d, J=8.1 Hz); 4.61 (2H, s); 4.26
(2H, q, Jw0.03/0248Y3 2.77-2.73 (4H, m; 1.81-1.76 (4H m; PCIWSOBRH231, J=7.3
Hz). 0C1 ~0-0~01 , 0O 0~050 22.1 22.2

(4-Chl orosul fonyl -5, 6,7, 8-tetrahydro- napht hal en- 1-yl oxy) -acetic acid et hyl

Goscri bed for preparaCHEfGuiBioRRRIE AR MRt 1© T80 00 4 g
mat er i al . pheh§1shiahiR-5(6108- tMﬂahydlﬁDﬂl[ﬁith(ilen-rl}ylé’xﬁ&ic(eﬂlbiacld (22)-8THe tiie) ; 6. 62
(1HdJ90Hz)473 (2H,

Hz) ;. 27- 3. 2H,

2. 81- 2. 7ecopqungyvas prepated. 8890@%11& to thﬁmetEO%éeS(%\g?d for prepating FE?PO‘J@@A":E: 1 68) S
0O 0O 'H NMR
(4- Mer cag% é?gS,&%?l%uéatzgtsragﬁg%sr%mﬁgnhat%a elr\ldslAP Im{f’) _5%(():(61}/[;1&1) ag d ethyl ester
]£22. 3. T@60 MHLDMEQalNal 1983 (1 gpa); édBe(d:Hos)dV Bf (213, d,he8odinod.31descr i bed

or prepa 0 ' t ' I al.
1H NVR Wm&%@% A LIS PG S Tg: STl 42055 & 1)
4.59 20 ﬁk} 6%11 (2ﬂ 3@]=@%J‘Hsﬂ6 4%ﬁHldHE)82ﬁz)1Q 765%10 ) 4.28(76; &.85.9(4H, M ;

1.82-1.74 (4 , 1024395 PCT/ US02/ 29232
SH S 31;)92,66 2533(451 )t 1}66 163 (4H m)

10 Example 23
This 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
0 0 0

234 23.1
[4-(2-Chloro-4-hydroxymethyl-phenylsulfanyl)-5,6,7,8-tetrahydro-

15

naphthalen-1-yloxy]-acetic acid ethyl ester (23.1). The title compound was prepared
according to the method described for preparing compound 10.5, using compound 23.4

20  as the starting material. "H NMR (400 MHz) (CDCL3) § 7.37 (1H, d, J=1.6 Hz); 7.35
(1H, d, /=8.4 Hz); 7.02 (1H, dd, J=1.6, 8.2 Hz); 6.59 (1H, d, /=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-
1.69 (4H, m); 1.32 (3H, t, /=7.1 Hz).

c1 | ¢l
S\it

0 CF
25 | 3

23.1 23.2
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000 22.322.4 [4-(2-Chloro-4-fornyl-phenylsulfanyl)-5,6,7,8-tetrahydro
napht hal en- 1-yl oxy] -acetic acid ethyl ester (22.4). The title conpound was
prepared wb taoeopsli ng to the nethod described for preparimgrasopeasy 10. 4,
using conpound 22.3 and 3, 4-di chl orobenzal dehyde as the starting
materials. 1H NWVR (300 MHz) (CDC13) S 9.84 (1H, s); 7.82 (1H, d, J=1.8

?23 47i—|£zl)9 ( éH’59d((j1|{.ﬁ] %C%‘l)(g'o(f %&ﬂlbpl‘?&le phsegmi}ffng%?f )Z;E@na'lsﬁbtﬁ@yl 1H, d

2.82-2.178 d%ﬁhetﬂladl‘oﬁﬁﬁiltﬂﬁeﬂ-ﬂglofﬁ}vacétla2c1(i3l'llylbsteﬁ(—273 2. Bhe titt0 C1 Cl 'S~
SI~H ~ 0 0 CF3 22.4 22

( ﬁ { 2I Chlbmnpemd[\gws%nrspmw@mgm the methpdalessivpd fmgRaring compound
phenyl su g t | i |
ester 35%2é8§§0&¥h 2§% %%@%%gﬁﬁ@%&géﬁgrggareg(gg%o gg togthg ﬁ;?%gd

descri bed ge
- er? oL g, 54&@% RA H%Wm@%%l%h . PHz 7)J5l3"7€{1H9dT;pB=l8rﬁjH2)2 74)63(ng 11@,452 ?{4 ti gg

J=8.6 Hz)=13, &3}(2%69%121{, J®87m) 68%1(11@41%85?12@’ @é%(l%% %é 2}y, J=7.1

s fo) L At o R P ol P L

131(3Hm)t13ﬂsﬂirlzr=>729@b S1HSHS30 ~0~0 HO~0 I/ I/ NO Cr 3
0 CF3 22.5 22 65 WD 03/ 024395 PCT/ US02/ 29232

Cl Cl
L C
\/OY\ 0 O\©\ —_— HOY\ 0 0@\
0 0
10 CF3
23.2 23

{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-de) & 13.04 (1H, brs); 7.66 (2H, d, J~8.8 Hz); 7.59 (1H, d, /<1.6 Hz),
7.37 (1H, d, J=8.5 Hz); 7.29 (1H, dd, /=1.6, 8.2 Hz); 7.17 (2H, d, /=8.6 Hz); 6.81 (1H,
d, J=8.6 Hz); 6.51 (1H, d, J=8.2 Hz); 5.12 (2H, s); 4.77 (2H, s); 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-dimethy1—phenoxy} -acetic acid
25 (24).
1
D Q- S{)Y
9 T
\ﬂ/\o \/o\n/\o H
0 0 0
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(4-{2-Cnl

oro-4- [(4-trifluoronethyl-phenyl am no)-nethyl]

phenyl sul fanyl }-5, 6, 7, 8-t et r ahydr o- napht hal en- 1-yl oxy) -acetic acid (22).
The titl ewooonposahd was prepared according to the nethod eezarsobextsi or

APSI n e:
(1H, s);

prepari ng conpound 7, using conpound 22.5 as the starting material. M5
520 (MH. 1H NWR 5 (400 MHz) (DWsO-d6) 6 13.03 (1H, brs); 7.43
7.35 (2H,|_«,gl2 J=8.6 Hz); 7.31 (1H, d, J=8.5 Izg%z 7.16 (1H, d,
, '?, J=6.0 Hz); 6.78 (1H, d, J=8.6 ); 6.64 (2H, d,

J=8.2 Hz): 6.98 (1

J=8.6 Hz); 6.48 (1l (AChisr8-Lidrfyl-phekPlstBihylp2,5-dmethylpHenoxy]dmedti® Hz);
2.66-2.63 (4H, m; 1.66-1.65 (4H ). 10 Exanple 23 This exantglf
i |1 ust r aneid ety estesi24.1) i Bre tife compopnd wag pespateg aocording to the metho

trifluor

t.hyl = phenoxynet hyl).- |
5t ot r angHUOHAPRRGRGHE b PRER R bR 223 003 ) o o o,
YO Yisl iicBtdrdfenRalelydeddite Ratidg materials. 'H NMR (400 MHz) (CDCl;) 8 9.85

e Y I O A S 3005 25 By R QBibund was

or epar ed A8 11 g herrahhedadasont Bosmppnoasing; soTeeu: 10,5

usi ng co

as arting material.

Hz); 6.59 (1H, d, J=8.4 Hz); 6.52 (1H, d, J=8.2 Hz); 4.67 (2H, s);

(2H, s);
1.32 (3H,
CCF 25

10

15

20

25

4.29 (2H, q, J=7.1 Hz); 2.80-2.72 (4H, m; 1.75- 1.69 (4H,
t, J=7.1 H). C1GL S ~-,,,0Y-0( i OH~0~01 11 i O
3 23.1 23.2 6% 03/ 024395 PCT/ US02/ 2921%@13\@\/
\/OWK\;Q/\ H \/o\[(\() OH
0 0 0
24.1 24.2

[4-(2-Chloro-4-hydroxymethyl-phenylsulfanyl)-2,5-dimethyl-
phenoxy]-acetic acid ethyl ester (24.2). The title compound was prepared according
to the method described for preparing compound 10.5, using compound 24.1 as the
starting material. 'H NMR (400 MHz) (CDCls) § 7.36 (1H, d, J=1.6 Hz); 7.33 (1H, s);
7.01 (1H, dd, J=1.9, 8.1 Hz); 6.67 (1H, s); 6.50 (1H, d, /=8.2 Hz); 4.68 (2H, s); 4.60
(2H, s); 4.30 (2H, q, /=7.2 Hz); 2.31 (3H, s); 2.25 (3H, s); 1.67 (1H, brs); 1.32 (3H, t,
J=7.2 Hz).

Cl
Cl S
OO ISQOW
— ~_0
\/OY\O OH \[O(\O \@\
0 CF,

24.2 24.3
{4-[2-Chlor0-4-(4-triﬂu0romethyl-phenoxymethyl)—phenylsulfanyl]-
2,5-dimethyl-phenoxy}-acetic acid ethyl ester (24.3). The title compound was
prepared according to the method described for preparing compound 10.6, using
compound 24.2 as the starting material. 'H NMR (400 MHz) (CDCls) & 7.54 (2H, 4,
J=8.8 Hz); 7.42 (1H, d, /=1.6 Hz); 7.34 (1H, s); 7.06 (1H, dd, /=1.8, 8.2 Hz); 6.9 (2H,
d, J=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,

68

4.60
m;
00

(400 MHz) (CDC13)
8 7.37 (183 @H, 4774 HR); 7.35 (1H, d, J=8.4 Hz); 7.02 (1H, dd, J=1.6, 8.2

H



{4- [2-Chloro-4-(4-trifluoronethyl-phenoxynethyl)-phenyl sul fanyl ]

5,6, 7, 8-tetrahydro- napht hal en- 1-yl oxy}-acetic acid ethyl ester (23.2). The
title cowpoanesssms prepared according to the nethod descrpchambot/on32
prepari ng conpound 10.6, using conpound 23.1 as the starting material. 1H
NVR (400 MHz) (CDC13) 8 5 7.54 (2H, d, J=8.7 Hz); 7.42 (1H, d, J=1.7 Hz);

(o) 6 58 (kT kR ﬁ?z%%aéﬁz 1 AR S am) § %8 (30 & 8

(2H, s); 4.29 (2H, q, J=7. 2.80-2.73 (4H, m; 1.76-1.70 (4H, m;
1.32 (3H, t, J=7.2 Hz). ClCl S | s0& HolI I o110 CF3 CF3 23.2 23
{4-12-Chloro-4-(4-trifl ueronet hyl - phenoxynet hyl ) - phenyl hlfanyl]

5,6,7,8-tetrahyd | en-1-yl oxy}-acetic achd The title conpound

was prepa[,axigac £n dﬂ@t hod—de‘SCHOt}red @ ‘ ~ npound 7,
using 15 conppund 23.2 as th rting materigal . M5 APSI rﬂeg@ (MH. 1H
NVR (400 MHz) (DVsO-d6) 8 13 %H, brs); 7.66 (2H, d, J=8.8 I—|z$F 7.59
(1H, d, J=1.6 Hz); 737(1Hd J=8.5 Hz); 7.29 (111, dd J1.6, 8.2 Hz);

7.17 (2H, d, J=8.6 Hz)**%.81 (1H, d, J=8.6 Hz); 6.512¢1H d, J=8.2 Hz):
5. 12 ]§2H 5) 4.77 {&éﬂClﬁbro-&(@—?nﬁu@f’mﬁékh'y]—ﬂﬂenoxﬂm@ﬁryl)- ﬁer(y‘lsl‘iilfaﬁ)'l 20

Exanpl'e 24 This exanple illustrates the preparation of -chl oro-4-(4-

trifluor d@ﬂhgéthphphmybﬁh@tk)acmaﬂﬁ dhe flaﬁwapwn@vmsmé@w¢ ?ﬂﬁ@ﬁﬁi@?&/} acetic
acid 25 tg 2114e)metﬁoc(i) descngedo for pre%Ztnr\l/gbcgrr?’l{)oou%ﬁalg ESIH qééfg&ﬁ{d%%?’gs thgz 3 24.1

starting material. MS APSI m/e: 495 (M-H). '"H NMR (400 MHz) (DMSO-d) 5 12.97
(1H, brs); 7.66 (2H, d, J/=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, /=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 medium 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 -galactosidase expression vector (pCMV[,
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 pL 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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[ 4- (2-Chl oro-4-fornyl -phenyl sul fanyl ) -2, 5-di net hyl - phenoxyl -acetic acid
ethyl ester (24.1). The title conpound was prepared according to the nethod
descri bedwbas/opgzepari ng conpound 10. 4, using conpound 22. PCaN$032935

di chl orobenzal dehyde as the starting materials. '"H NWVR (400 MHz) (CDCl13) 5
9.85 (1H, s); 7.82 (1H, d, J1.7 Hz); 7.49 (1H, dd, J=1.7, 8.2 Hz); 7.36

(57, 207 Sty o 105l o AR Wl phd g 21 (24, 4

i1 OH [E@Tcehtrhtléﬂﬂ rangi®y Rom1® MQo @.124M]. Aéerincubation for an additional 24
[ 4- (2- Chl or o- 4- hydr oxymnet hyl - phen Isulfanylf 2, 5-di met hyl - phenoxy] -acetic

aci d et hyh, testadls We2d1y23d arfHeoth fuciferase apbBzd am@dmavéﬂwammm@- to the

Ctart f’ngeiéélte?fs%afvt?vﬁ o000} OISy SEicknsh by TRinEd-eaadosdsed) - 7 oag
lH , 0 (1H, d, J=8.2
oyt @ e ofRt gt by Santydaghripomig ﬁ%‘“&ﬁ? %ﬁ%ﬁﬂﬁ) 2043t (5 e
225(3H s); 1.67 (1H, brs); 1.32 (3H, t, J=7.2 Hz). CLClL S Oi i OH

YOI i | | OO0 OGCF3 20 24.2 24.3
{4-[ 2- ChI Blesmids(4-tri f1 uor onet hyl - phenoxynet hyl ) - phenyl sul f anyl ] -

2,2 0ot Phonos g6 et i il G S Tl omound
10. 6, usi digec? fepeanip@ilg PPARregportsh elegicat [TJN’@CAaAL@GT@IA ANGRVRA 400 MHz)
( CDCl 1H, Té@iﬂ?ﬂ guisegteg gpsér‘éggl?of Hng&%gl (hgﬁre smiplex th‘}]1m1d1ne ic_gl)clSe promoteqr in’ 5);
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).
Plaémids containing nucleotide sequences encoding the ligand binding
domains of human PPARo and human PPARYy 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 yttrium 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 protein can
be added and the mixture incubated for 2 h at 4 °C. The 40 pL of bead slurry can be
added to 10 pL of test compound solution (concentrations ranging from 10 uM to 0.1
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d, J=8.7 Hz); 6.67 (1H, s); 6.51 (1H d, J=8.2 Hz); 4.99 (2H, s); 4.68 (2H
s); 4.30 (2H, 68 WD 03/024395 PCT/US02/29232 q, J=7.1 Hz); 2.31 (3H, s);
2.25 (3HwW®)03/014382 (3H, t, J=7.2 Hz). C1 C1 O I/ I/ O HOPCchAn®So29e523 0 | /
CF3 24.3 24 5

{4-[2-Chloro-4-(4-trifluoronethyl-phenoxynet hyI ) - phenyl sul f anyl ]

2,5-d hyl - ph 24 d
accorldlnenlt&\ﬁtggtlg’glggé‘% %&E?gﬁgff(%%e%eé 1 %d Ecg?}pgggh@wasmgpggﬁpound

(DB e g B Rt A e A T S (111, d, 3015

Hz): 7. 3Bafrbbin tsmpemmetr(emsaydam cm ¢ quantitgedusipg a Tppaoung Q?4ck%rd) J=8.8 Hz);
6.97 (1H, s); 6.49 (1H, d, J8.0 Hz); 5.12 (2H, s); 4.78 (2H, s); 2.24 (3H,
s); 2.17 (3H, s). Exanmple 29 15 This exanple describes in vitro assays that
were qsed, @reabe used to evaluate conpounds of the invention. Transient
Tr ansfectl on say 20 CV-1 cells were plated in DVE nmedi um suppl enent ed
with 10% charcoal stripped calf serum (HyC one) at a den5|ty of 24, 000

| Ll - fection.
ropr ox mat ol y 16 ngopreAlEret PEEKS: iRk Aok Patal GBS REGLTLR02 B P
(3-gal aCEﬁéf@@%o%ﬁﬁe@?&tﬁﬂ)%‘?&tﬁﬂmﬁl@@ﬂﬁkﬁyl)urﬁﬂ@)ﬁrqﬁﬂ)’l)plaﬂmdxﬁ)-ﬁ ng of PPAR
expression plasmd weré mxéd with car B) cr E‘RfEFSt rat agene)
to a tot aiethyﬂprsplong asist (Brewn ef ¢/. el993) Gﬁ@” 03’01162(9991(9% i&i’(s Tredi um
G BCO B h t 10 L of
(Opt i NE ﬁ%ﬁ@%gﬂén%gﬁgﬂ%ag?ol% B@é gz?gﬁfmé‘th?%%%%é’ -E&%c?_ i ubat i gn f or

30 mn,y g?}dﬁhéz!oﬁﬂﬁle 280 den® {deeRitidiEn TS Ruwrods. s,@de,dzamntuemsecbsm ting
solution was ’ then applied to the cells. After 16 h the nedi um was

exchanged to DVE medi um 69 WO 03/ 024395 PCT/ US02/ 29232 suppl emented with
10% di | i dat ed fetal calf serum (Sigma) and test conpound [concentrations
rangi ng FEf™o Mto 0.1 nM. After incubation for an additional 24

15 For GST-PPAR« and GST-PPARy, cDNAs encoding amino acids 167-
468 of PPARG. and amino acids 175 to 475 of PPARYy, respectively, can be inserted into
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 et 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 a black, clear-bottomed, 96-well plate, 24 h prior to use. The cell culture and the

71



h, the cells were |ysed and both |uciferase and (3-gal actosi dase activity
were nmeasured. Luciferase activity was normalized for transfection

ef fi ci encyolmg/ousphg (3-gal act osi dase 5 derived fromthe cecrarnst/eesed
pCW(3 plasm d as internal standard. Plasmds DRL 3X tk-luc reporter

pl asm ds contain three copies of the consensus direct repeat 1 (DR1) PPAR

| t [ TATCA AGGTCA A A 10, TCTAG: i f

oy A ert e GRS 1 SRR HEsia Mg aruis OF BALEM (AT ERE, ©

luci fer aﬁ@d{ A6h 6F ERYI&3 méaiddldywntaﬁﬁagmatal oalf semh (10%)pplugantine B mdPi, es of
|

the GAL4 nding site inserted upstream of mninmal herpes sinp

| ex
t hyni di nperkeitias@ 0prugmb) end streptameycp{190figfmak). yTha o4 eplissae P?ee‘ﬁ?ﬁt?cgr pl asni d.

15 pSGshuR d_pSGmuPP ' e [ for the
naman and A SRR Gee s vt apliat B it 28h HERANET RS o

(St r at aggadlion BF BPSI Uwesgbal Riurgafercheadditien sEREINES ativiging the |igand
bi nding domai ns of human PPARa and human PPARy inserted.C-termnal to the
GAL4 DNAmeagurpd neing ghedohiewingamethods (ihe gl sulge gﬂﬁ}l‘ﬁ%}m&ﬂi‘?mi n cloning

vector can [ [ e & ehni ; idhdksHatAssay 25
@npound%ené‘g‘%dgaéﬁﬁﬂééé‘?%é WRShEd A 2‘%? ?Ptaﬂ;t/’e%% %@Rgﬁt@ %loﬁlp%g}, pg%,tARy or PPARS

usi ng a Saifeiet|shidid) 0 ThEDeRBSris thereemayve SRW)replReddywifts DARBS oentaidingt t r i um
silicate_ SPA beads (Anersham _c be, recanst it ut by .addi 200, ng beads
Co 40 L BATRY AadhraiiopsremepropharsLatane i S0 a3 Rensah o,

chl Ogb deg; BCW%— ERT Aot @%icd fdthealll WER iOheasaftd o€ albhcitation wavelength of
3-[(3-chol am opropy?) - di et hyl ai nnoni 0] -1 30 propanesul fonate (CHAPS)]. To

t he bead 485 unr and Blendi8GomyavdlergdToffHRmr dhe iahi[fi@a%f Lietoigdecs IS t he

m xture incubated for 2 h at.4 C Th L of I e added to
10 L of PESYDeghismRtrelsn wiebRenck ghe Eln’é%gt%ﬁﬁaégr??l%lg‘?‘ﬁ% b YalbdRisly,  2d0et 10
WO 03/024395 PCT/ US02/ 29232 nM. Follow ng incubation for 1 h at room
tenperature, 50 L of a 20-40 nM radioligand solution in assay buffer can
be added Masfstuemannoflhibition afeNOSwBMdi ti onal 1 h at room tenperature the
assa)fsm'x can be quantitated using a Topcount (Packard). 5 Radioligands

LPS-induced expression of iNOS mRNA can be measured using the
following assay conditions: J774 cells can be plated in 6-well plates (106 cells/well),
24 1 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
commercially 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-HC1 (10 mM; pH 8.8), KCI (50 mM), Triton X-
100 (0.1%), ANTP (1 mM), rRNasin (1 U/pL), AMV reverse transcriptase (0.75 U/uL),
oligo(dT),5(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 to a freezer (-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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For PPAR(err) and PPAR(err) binding assays, radiol abeled 2-(4-(3-(1-((2-
chl or o- 6-fl uor o- phenyl )ethyl)-3-(2,3

- di chl or opbanybd4ses ei do) pr openyl ) phenoxy) - 2- et hyl pr opi oniPcTas0z228 own et
al. (1997) Chem Biol. 12:909-918) can be used. For 10 PPARy bindi ng assay
radi ol abel ed 5-{4-[2-(nethyl -pyridine-2-yl-am no) -ethoxy] -

b | }-thi i dine-2,.4-dj ' in US P , 126
be ued, Intpmakeipuniabh Neok (HRARR! 1 sl b e RORRa ¥, T ©°"
aci ds 1.61711'1d64‘é1§819fn TEARR raRdof FbRitheohtinidd § I L AHOR DireddlibRysenseasidect i vel y,

can be inserted into the bacterial expression vector p)GEX 2T (Pharmaci a) .
J

to
For GST- RRABysc pblkrefor NOSEARDHIO daimael/ 113 8dNEDs d4A )i kd<ldpP &Mint o t he
bacterial_ e essi on vectar.. . - han, 1t @ﬁligand bi ndi ng
domai n plrrﬁ‘ﬁ‘éfénl @§%Pﬁ%p@&@%ﬁﬁé%@&(%1%@9@2%@]\(!)6@5? tr?t agene). i NOS
| nhi bi ti 3R ARSAK (COIMYHDPGinePcneentt£ished TheP(Rheinbeatatridd qut ima i nhi bi t t he
activity and/or 25 expression of i NOS usin ILﬁpop?I%/saeﬁg)hazri de gL S) to
i nduce i MEBnekeickss sising ﬂilenfoilﬁﬁéﬂngrﬁ%@éloﬁﬁc?%p‘aé‘@f Osefqllopeddy 23Fy8leS 8be £ or
exanpl e, ,lRjernagi [ d : ;enBue et ed.
Measur en@ﬂit bﬁrwgﬁ&;?%’o%o@@ﬁg@ish uclgglﬁ{lg%am@%&ggti?/i tyﬁggﬁ be neasured
usi ng t hgorf Phiwhdgngsieeoan be andithined at 4 IC Tdticalalyzedomas egatess gel. a density
of 35000- 50000 t housand ce] Ics1 per 9‘?@@1' .. _in a black,. (ﬁl ear - bot t.oned,
96-wel | pgmalysis of syhr-giepisstaingd gels, byrdrusiteuppiry op iy EHRY O me? 3/ 024395
PCT/ US02/2 92 ' LepDan&sparried out in conplete nedia, which
cons#@t S f@%ﬁ}%}éﬁﬁd%%frg l\l(I:d(Y:l%é S m)éli fsfcati on of Eagle's nedium containing
fetal calf serum (10%, glutamne (2 nM, penicillin (100 u/nL) and
streptomycin (100 g/ ... The 4 cells are pre-treated wth PPARG
acti vat o@‘s[eadf”ge\%q’ffgf@)bftéﬁ”%rwfgri or to, and for 24 h subsequent to, the 5
addition of LPS. Twenty-four hours after the addition of LPA, iNCS activity
is mneasured using the follow ng nethod: The cell culture nedia/drug
dilutions are rendhvRbindnerdiN®Scastivity aad perRyessianyP B NBRen by meAsuEsd

B e e e
L- ar gi ni 005 @duMnd Mk pér well; ibblatlgrlat-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
725  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.

Example 30
30

This example describes an in vivo assay used to evaluate compounds of

the invention.
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10 37 C for 3 h, fluorescence fromeach well is nmeasured at an excitation
wavel ength of 485 nm and an em ssion wavel ength of 530 nm The ability of
LPS to i mdome/243@6 activity, in the presence and absence Pafi/imoPRARS
activator, can then be calcul ated. Measurenent of Inhibition of i NOS nmRNA
15 LPS-induced expression of i NOS nRNA can be neasured using the follow ng
assay conditions: J774 cells can be plated in 6-well plates (106
cells/well), 24 h prior to use. The cells can be pre-treated with PPARS

activat OfID(LO@E&Q%teI%‘FWS&;fiQHi%@cﬂoleﬂéﬂopFed Ra@ddi tion of LPS, which can be
co-i ncub W 2] activator/control for a further 24 h. At the

end of this incubation period, the culture nediumcan be renoved by
aspirating and the cel s washed. w B3 1p8| ' ngomMaie®dot he
D-PBS, total cell uﬂ\);aﬁe g%eaﬁagée\%rgél(%xgﬁ%f) rl(?%gg%%g#p}ﬁgﬂ)usi%g r%

comes ci alet y1.29%ichatebieroRNAs % $Rblat dcdidatd 10% kbewtut sify fanti4 dE¥A Bent hesi s can
be carried out as per instructions suppli ed@(Yvith E§P/e Agﬁ\/ r VEorse
transcri puingls werejoralsdased With tost compepnds syspgedsdds Oore s U5 be added

to a mxture which ] i i ) (voer8M)30 Tri s- HC1
(10" prloPhesk FSTLB R bty By, ARG e 0, ksl (1
U.tL), fMdkd/emerse transcriptase (0.75 U'L), oligo(dT)15(25 ng/L). The
resulting m xture can be incfubat ed in a ;}Hﬁ;"@l q%%ci er at aéh% stor 30 mn,
fol lowed by 95 C f dHters daysof thgagment; seryp DL, colesigrp] GongaiGrliop "aSst er red 30
to a;freqzer fed ol bihod oBthREAYS tail PbedsS HIDD RS terfDAEEniiNIBOnSeRRSE, NMOUSE

i NOS anti-sense, nouse GAPDH sense and nouse GAPDH anti -sense tprl mer sets,
such as phdeenadseda Hitadi 7110 98¢0264ce5! wer/ Dep fprssited coppepnisefdhal

Publ i cati.on No. WD 02/ 284%4 ,h%\}B chan et al., can be used. PCR can be

under t ak &VeRHOR AFFNIRRLES Tt Bf une containing 5 L of the RT reacti on,
sense and anti-sense priners for i NOS/ GAPDH (0.4 pnol /L), dNTPs (160 mM,
KA (50 mM, Tris-110 (10 mM EVI_\I’Q% Triton X—10,0%(£]?. 19, az (2 mvy
and Taq ONAI&S9.pSempmeHBE chobstorpl igvels (V) of ingrepspd deteunpehtF SE16/R<E) . The PCR
can Sg carried CFUt f’aen. 3 %}tﬂer mal cycler using the follow ng conditions: 95
C f or> 60 “€MPPYIISS By v cies of 94 Cfor 30 s, 55 C for 60 s, 72 C

for 90 s. Following a fingl extensign % epinefeas® ¢ for 5 min, the sanples
can be nmintai _ned at 4 C Lnébjnpgﬂﬁhyzedam mg/kaggarjose gel . Anal ysi s of
sybr-green-stained gels, by UeNSTtOMEt Ty, g be garr| ed out using a Storm
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10 fluorimager system (Ml ecul ar Devices). Measurenent of Inhibition of TNF

LPS-induced i NOS activity and expression of TNF can be neasured 15 using

t he fol | oworgoassay conditions: J774 cells can be seeded @cTtarsdmexsBsiy of

35000- 50000 thousand cells per well, in black, clear-bottonmed, 96-well

pl ates. The cell culture and the drug dilutions can be carried out in

conpl ete nedi a, which congtsts—ef—~nbMg %D 2 Hyeeeoys nodification of Eagle's
(s

nedi un) containing fetal ¢alf serum nereadt aine (2 M), penicillin
(100 u/ L) and streptonycifCompourd i) 81774 cells can be
pre-treated with PPAR(err) actiwatorns, or Vehlcle for 6 h prior to, and
for 24 h subsequent to the—addition—-of —Fwent'y-four hours after the
addition of LPS, iNOS act|V|tth&ﬁgH€mW§&§@P%d by the follow ng nethod:
The cell culture nmedia/dragt didemi¢sdp®e erdess be renoved for neasurenment of
TNF concentrations, and quantified using a comrercially avail able ELISA
system The cells can be washed with D-PBS. The 25 D-PBS can then be
renmoved, and repl a@%ﬁlmiHUL OB rolletai(% ofindédsePrefets B thdiratrbABIDuor escei n;
5M and L-argini ne (500 I NOS acti vi t P then be neasured as
descrﬁbe@“ﬁﬁ@?@ﬂmEﬁdﬁﬁh%V@Wﬂe@@IWﬁﬁgﬂQQQW%P% 3@§Eribes an in vivo assay
used to eval uate conpounds of the invention. 73 WO 03/024395

PCT/ US02/ 29232 HDL Chol esterol Assay in High Chol esterol Fed Rats Ml e
Spr ague- Dawl ey r attest ¢amppund JBL dholpsteyy! (il veligle BPUANR)pptadh (19&t eﬁ&J 5 di et
(1.25% chol esterol, 0. 596cho||%cp$bgdm%ge%996ﬁ@conut oi 1) for 14 days. The
ani mal s were oraIIy dosed with Tést uspended to 0.5%

met hyl cel | ul ose solution once a day over the final 7 days. Typical doses
of test conpounds were 1-30 ng/kg/day. After 7 days of treatnent, serum
HDL chol esterol concentration was 10 determ ned from bl ood obtai ned by
tail bleeds. HDL chol esterol determ nation was perfornmed on a Hitachi 7170
automatic anal yzer. Data for sel ected conpounds of the invention are
summari zed in Table 9. Table 9. Serum HDL chol esterol |evels (% of

i ncrease) determ ned for selected
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T 22 b T, T
e [ o Yoo e
25 ++ e I [ B
...... e e ... .... 74 WD 03/024395 PCT/US02/29232 %

of increase Conpound at 30 ng/kg 27 +
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++ denotes greater than 100% + denotes 100% or | ess Serum HDL chol esterol

| evel (% of increase) refers to the rate of HDL 5 increase relative to the
vehi cl e ano was3eanl cul ated as foll ows: test conpound HDL ®00IUSe1/29261
(my/dl) - vehicle HDL chol esterol (mg/dl) x 100 vehicle HDL chol esterol
(mg/dl) 75 WO 03/024395 PCT/ US02/ 29232 All publications and patent
applications cjited | S specification are herein incorporated by

r ef erenc‘éﬁ]ggr&# mgﬁn dual publication or patent application were
specifically and indi vi uambyurdigivamttae fdrmue(Tayicor por at ed by reference.

Al t hough the foregoing invention has been described in some detail by way
of illustration and 5 exdypt @ RPPULHOgEA 0F ! iPagity of understanding, it

will be readily apparent to those of ordinary skill in the art in |ight of
the teachings of this invention that Igertain changes and nodifications nmay

be de thereto w t.hout departing fro e i1 r scope of the appended
cl ai ms. %@W@%&éﬁ%@’?" %%ﬁ%@u%%ﬂ%&;éh%ﬁﬁl MED I'S: 1. A conpound
havi ng the formul ax(4 slectdd fréR GreGRaimh cofrsiihg ¥ & 8(QD,; CRZ 3nd la 5 or a
pharmaceutically acceptable salt or prodrug thereof, wherein X is selected
from t heS@MRip consisting of O, S(Om CRR and S®@NR; Yis 0 or CRR';
Z1l and Z2 are indegq ée td sel ected fromthe group consisting of 0, 10
S(Om (CRR'),,, N? c? OW and CRR'C(ONR''; alternatively, Z1 and
Z2 may be conbi nedzt endf Trame (nd2pcndpail ketdted froinlthegrdup\cchsatiog oilependent | y

ﬁ;dﬁ(rggg?é(icﬁl@%roc&g%g n@&fﬁing{g)ﬁ%J&Rie,lce(\gt)ﬁﬂ,,{r om t he group consisting of

alternatively, Z' and Z> may be combined to form (C,-Cs)alkenyl;

Ar! and Ar? are independently an aromatic group;
Ar is aryl;
R! is selected from the group consisting of hydrogen, (C;-Cs)alkyl and
15  aryl(C;-Cyalkyl;
R® and R® are independently selected from the group consisting of
hydrogen, (C;-Cy)alkyl, aryl and aryl(C;-Cs)alkyl;
each R’, R” and R’” is independently selected from the group consisting
of hydrogen, (C;-Cy)alkyl, aryl and aryl(Ci-Cj)alkyl;
20 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 said compound is not
3-amino-4-[4-(phenylmethoxy)phenoxy]phenoxylacetic acid,
4-[3,5-diiodo-4-(phenylmethoxy)phenoxy]-3,5-diiodobenzenepropanoic acid or
25  4-[4-(benzyloxy)-3-iodophenoxy]-3,5-diiodohydrocinnamic acid.

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, thiazolyl, furyl, thienyl, pyridyl, pyrimidyl, benzothiazolyl, benzimidazolyl,
indolyl, isoquinolyl and quinolyl.
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15 aryl (Cl-C4)al kyl; Ra and R are independently selected fromthe group
consisting of hydrogen, (Cl-C4)alkyl, aryl and aryl (Cl-C4)al kyl; each R,
R' and R'WoOiog/oe43dependent |y sel ected fromthe group consi $CITAH02/21H232

hydr ogen, (Cl-C4)al kyl, aryl and aryl (Cl-C4)al kyl; 20 the subscript mis an
integer fromO to 2; and the subscript nis an integer from1l to 2; wth
the proviso that said conpound is not

3- am no- 4- [ 4- (phenyl nermewﬂlp&ﬁﬂwﬂdlﬂhenoxb{dremeﬁtﬂ anchAi’dire benzene.

4-1 3, 5-di i odo- 4- (phenyl met hoxy) phenoxy] - 3, 5- di i odobenzenepr opanoi ¢ acid or
25 4-[4- (benzyl oxy) - 3- iTpdepReABDdrQaitr Ui H9HRtHe f@eiur@:c acid. 2. The
conpound of Claim1, wherein Ar(err and Ar2 are i ndependently sel ected
fromthe group consisting of bRnzeRe, 6ap R'hal ene, pyrrole, imdazole,
pyrazi ne, oxazol e, t hiRdl@eKe, fuyaq, thipp \ene, p ri gi ne, pyrimdine,

benzot hi azol e, benzi ni dgzeteY—KndoteX "ZIO‘I‘?-n‘eAfand qui nol i ne and Ar 3
is selected 30 fromthe gr®ip comsi sti ng f8 phenyl , naphthyl, pyrrolyl,

i m dazol yl, pyrazinyl, oxazol Sﬁ , Rhi a0l yR, furyl, thienyl, pyridyl,

pyri m dyl, benzothiazolyl, benzimdazolyl, indolyl, isoquinolyl and

qui nolyl . 77 WD 03/024395 PCT/ US02/ 2BR32 3. The conpound of Caiml
wherein Arl .and Ara are benzene. 4. The conpound of Caim1l1, having the

f or mal a“(hefﬁn:l O RR RBR6 RT RIO RaY ZI-Z2-Ar3 R5 4 RO RB Ib 5 wherein

R2, R3, R4, R5, RG2 RY,RRA° afdRRRane RO neepdastadently stdcrdtfed firrom t he
group consisting of hydrogen, hal ogen, (CLl-C4)alKkyl, - C6 cl oal kyl ,
f | uor o @reupCbpsistiyg of IORIrogeay halogeay 811(@)61@15 é¢4<95>9y<rlﬁ921§ycf5f\ﬂé1¢§%>,glq OR, C2R
. CCONRR,  NR)YGOR, RARMWROGHO) MR, MR R, S(OnR,
N and %f%wﬁ%(?)@rwyﬁcl NN TBR NR RGO, MB,K, c(GH@RRE

N(R”)C(O)R’, N(R”)COzR’, N(R”)C(O)NR'R”, S(0):uNR’R”, S(O)mR’, CN and

10 NR”)S(O)mR’;
optionally, when R’ and R” are attached to the same nitrogen atom, R’

K

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

15 optionally, any two adjacent R groups selected from the group
consisting of R%, R®, R* R®, RS, R, 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, with the proviso that when X is O, A
is O, 7% is CH, and Ar® is unsubstituted phenyl, Y is other than O or CHa.

20 6. The compound of Claim 4, wherein R* and R® are both hydrogen

or methyl.

7. 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,

25  substituted or unsubstituted pyrazinyl, substituted or unsubstituted oxazolyl, substituted
or unsubstituted thiazolyl, substituted or unsubstituted furyl, substituted or
unsubstituted thienyl, substituted or unsubstituted pyridyl, substituted or unsubstituted
pyrimidyl, substituted or unsubstituted benzothiazolyl, substituted or unsubstituted
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optionally, when R and R' are attached to the sanme nitrogen atom R and
R' may be conbined with the nitrogen atomto forma 5-, 6- or 7-nenbered

ring corwaiosiegofrom 1l to 3 heteroatons sel ected from t h@Cgrusap2eensi sti ng
of Nb, 0O and S; and 15 optionally, any two adjacent R groups selected from
the group consisting of R2, R3, R4, R5, R6, R7, R8 and RO may be conbi ned

wi th the carbon o] to . which they. ar ttached .t used aromatic
or cycl Bsm&@_#ﬁ@@ﬁi@}%ﬁ%m%%f% ]LW'I%d B’fd%&fqa%“ S“ZE}‘ %\C}\AO? Hltl%ga tg[tregvi so that when
X 1s 0, j& inbgzlgnd;?osﬁﬁnéa@@&d)sﬁﬁﬁedcgihu_sl?ubstl tuted phenyl, Y is other
than 0 or 2. 20 6. The conpound of aim4, wherein Ra and R are both

hydrogen or methyl . 7.ruTREGRRROMGtaR 4ChBkiar Wi TorBidis sel ect ed
fromthe group consisting of substituted phenyl, substituted or

unsubsti tuted naphf hyl, i ll]l;%,lﬂ%rsﬁ,] .rolyl, substituted
or unsubstituted !Em_ dazT&eéﬁgl%é@{dé%ﬁgl[aﬁﬁte Etrflsu st(:qptrht ed pyrazinyl,
substituted or unsubstituted oxazolyl, substituted or unsubstituted

thi azolyl, substituted gy umdubs®itwled Ruryl ,RSubsrftuted or

unsubstituted thi englo—&ubsti ed of—ufisubstitu pyridyl, substituted or
unsubstituted pyrimg ~® Hstis &° benzot hi azol yI ,
substituted or unsubstitpgbed WO 037804395 PCT)BR02/ 29232

benzini dazol yl, substituted ®r WisubFti tRft ed i Rrdol yR‘,1 substituted or
unsubstituted isoquinolyl and subst ﬁ uted or unsubstituted quinolyl. 8.
The conpound of Claim4, wherein Arats phenyl or pyridyl. 9. The conpound
of d ai r{%lfereiﬁavi ng the formula (I1): OR2Z R3 R6 RI11 R Rl Ra Y Z1-Z2 R3'
Rb - - RS 4 RO R3 Rp, 4, Il Mherein Rl', R2', R3', R4’ and RS' are

i ndependent |y sel &Rt ., oM’ tand Ryr g pndeperdsntly selgcted TppdPe §ENP hal ogen,

Cl-A4)al kyl,, fluoro(Cl- al kKl | 0) L, NC2,
§\IF\>‘ R, : éPé}GF?‘}g B ,ge&(%‘%&?ﬁﬁ“‘?ﬁ%‘gf@ 8{11&(013{{&5@39\168%% ?r%)aﬁhwl
10 Cyalkyl, NO,, NR’R”, C(O)R’, CO:R , C(O)NR’R”, N(R”)C(O)R’, NR”)COR’,
N(R”)C(O)NR’R”, S(0)NR’R”, S(O)R’, CN and N(R”)S(O)mR’.

10. The compound of Claim 9, wherein at least one of R",R?,R%,
R* and R® is not hydrogen.
11. The compound of Claim 9, wherein at least one of R',R? R’ B

15 RY¥ and R” is fluoro(C;-Cy)alkyl.
12.  The compound of Claim 11, wherein R is CFa.
13.  The compound of Claim 11, wherein R* is CF.
14. The compound of Claim 11, wherein R” is CFs.

15. - The compound of Claim 4, wherein Ar® is 2-pyridyl, 3-pyridyl or

20  4-pyridyl.
16.  The compound of Claim 15, having the formula (IV):

o R R R F R?
R'O N
RE——Y X 7' —z>—/ R®

b —
i R® R'* R R R R
v
wherein
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NR)CONRR, S(OMR R, S(OnR, CNand N(R')S(QnR . 10. The conpound
of Cdaim9, wherein at |least one of RI', R2', R3', R4'" and R5' is not

hydr ogen.w0b3/024385 conpound of Claim 9, wherein at | east ORETASOR923R2'
R3', 15 R4' and RS is fluoro(d-C4)alkyl. 12. The conpound of O aim 11,
wherein R3' is CF3. 13. The conpound of Claim 11, wherein R4' is CF3. 14.

The conpound of O _gi myll, in. R | 3..15,.Th d of dai
v(\j/he_rei QgAra is 2- %%yﬁ;jga%férgﬁ%%?ﬂd%ﬁgﬁdﬁéﬁ @9‘1‘&1‘{%‘% ﬁﬁg cgnpouﬁijmo?’
aim ] § ! k2ORR1ariA, Bt d,-72 R3
R o g e e B 306, bCT] (503 26232 R
R3', RA'Cplicy1 RS0, NR R’ hEEQRIdERLRy CKOINR IR NROK(ONR’, JHBUN-@Bnsi st i ng of

S SR Sl AN o L
conpdund of d ai m(lﬂ?' \Aﬁg}ﬁé’ibﬁlpg{m%‘ggsglag’&\lﬁ Zgﬂ?r%%%ae@é F%uﬁporg(t:o?%?gé]?ng of

S(Om ist QE@@ ans, SN, adBsofirconpound of O aim 4, wherein Xis
sel ect egbgsflso%gt e(ggn(‘)’up 2’con5|)§ti ng of S(Om CH2, C(CH3)2 and SO2NR'and Y

is Q 19. The co nd &le Qgrff)ioﬁﬁcflof%‘?ﬁﬁ@fi, Fh&elSX S #dbted frdm e gBup0. The

conpound of Caim4, wherein X 1s selected fromthe group consisting of
S(Om GosistEe@HN(D)arCHSOZCH;), andl SRINRiighd7? isPe i ndependently sel ected
fromthe group consisting of 0, (CRR'),,, N(R'), C(ONR' and
CRRC(ONR"". 19.  The compound of Claim 4, wherein X is S and Y is O.

10 20.  The compound of Claim 4, wherein X is selected from the group
consisting of S(O)m, CH,, C(CH3); and SO,NR” and 7! and 7? are independently
selected from the group consisting of O, (CR’R”);, N(R”), C(O)NR” and
CR’R”’C(O)NR™.

21.  The compound of Claim 4, wherein Ar® is phenyl or pyridyl and

15 Xis selected from the group consisting of S(O)m, CR’R” and SO,NR”.

22.  The compound of Claim 4, wherein Ar® is phenyl or pyridyl, X is
selected from the group consisting of S(O)m, CHa, C(CHs3); and SO;NR”and Y is O.

23.  The compound of Claim 4, wherein Ar® is phenyl or pyridyl, X is
SandYis O.

20 24,  The compound of Claim 4, wherein Ar® is phenyl or pyridyl and
7! 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.  The compound of Claim 4, wherein Ar’ is phenyl or pyridyl, X is
selected from the group consisting of S(O)m, CHa, C(CHa)2 and SO,NR” and 7! and Z*
25  are independently selected from the group consisting of O, (CR’R”),, N(R”), C(O)NR”
and CR’R”C(O)NR"”.

26.  The compound of Claim 25, wherein 7! or Z* is CH,.
27.  The compound of Claim 25, wherein Z! or Z* is NH.

28.  The compound of Claim 25, wherein 7% is CR’R”’C(O)NR’”.
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21. The conpound of Claim4, wherein Ar3 is phenyl or pyridyl and 15 Xi s
sel ected fromthe group consisting of S(Om CR R' and SO2NR'. 22. The
conpound WD 0Gloai3ns 4, wherein Ar 3 is phenyl or pyridyl, XPC3/usswbesied from
the group consisting of S(Om CH2, C(CH3)2 and S2NR'and Y is O 23. The
compound of Claim4, wherein Ar 3 is phenyl or pyridyl, Xis S and Yis O
20 24. The conpound of Caim4, wherein Ara is phenyl or pyridyl and Z

and Z2 are indeper@entIyhmh@@u@(ﬁofCmmaﬁewgereimﬁzlds)&irsltzzrig(@R’K’)’)n.
(CRR),,, N(R), C(ONR and CRR'C(ONR'' . 25. The conpound of C aim 4,
wherein Ar 3 is phanyl Pie dWigotid of Hlairh 20561 £siietladoucitallyneceptablp consi sting
of S(Om CH2, C(CH3)2 and SC2NR' and Z' and Z2 25 are independently

sel ect egaltpomodhes ternof vdenein saifl ggmppurgl is selretpd from thyigrRup cCopyIgyngR”  and

CR R C(ONK"' . 26. The conpound of Claim 25, wherein ZI or Z2 is CH2. 27.
The comﬁ%ﬁund of Claim 25, wherein ZI or Z2 is NH 28. The conpound of Claim
25, wherein Z2 is R'C(ONR'"'. 80 WD 03/024395 PCT/ US02/ 29232 29. The
compound of d ai , rein zI is 0 and 22 “Ri),,. 30. The
conpound i 9, pharpuceut i o aBLE S Qr prodrug

t her eof , rein said select d frogythe 3oisting of. S
/ HO(O1 VOHOQOI/ VI OIf CFs0 CH3 CH3 CF3 CH3 CH3 CF 3 &%\ S/ |/
CF3 SHOOI / \ O\_I HOI/ \ OCH8 CH3 0 H3C CH3 CF3 02 CHB S S HO I /

\' ' HOOI / \ S ﬂ 3 s
o] CHs CHj O HsC CHj, /\©\CF3
onel
e
b O O H
HO\n/\O o/\©\ ) CHs CHs, /\©
© Chs CF3 CFa

3

O s HOL_~¢ S\@O
Ho \g/\ \%O /\@\C:nd \g/\ Jic;H: /\©\CF.

31.  The compound of Claim 25, wherein Z'is (CR’R”), and Z%is O.

32.  The compound of Claim 31, or a pharmaceutically acceptable
salt or prodrug thereof, wherein said compound is selected from the group consisting

of:
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~0O0l 1O CHK3CHB OCH3 v CF3 CF3 \ Sa~' \ SHXOOIO\ HOOI / VI O
and CH3 | / CF3 CH3 CF3 5 31. The conpound of Caim 25, wherein Z' is
(CR R")" wWod3A23ps 0. 32. The conpound of Caim 31, or aPpharsomzestically
acceptable salt or prodrug thereof, wherein said conpound is selected from
the group consisting of: 81 WD 03/024395 PCT/US02/29232 C \ S/ \ S/ HO
/

oI/ V1 O\HOpI/ V1 OV, " CH3I1 / CF330OCH3 gF3 CH3 CH3 Cl 0\ S
H3C\ S3/ HOI / | OHOOI / CH\ | and 0 Ll 3 CR30C \ S/
HOp |/ \ 3 The conmpound of m wherein Zl is

33.
(CR R") "Haan N(R 2

p e co V@;i ) ’
phar maceut ficall y F'ccept abl e aI t or p@odr ugchhereof, wh nCFsai d
3

conpound i $ sel eCted fromthe™grothp consisting of: 82

CH3 CHg cl
o)
HO\n/\O O@\ HO\n/\O CH, \©\ and
o) CFs 0 CF3

ol Ty

33.  The compound of Claim 25, wherein Z'is (CR’R™), and 7% is
NR”).
34.  The compound of Claim 33, or a pharmaceutically acceptable
5  salt or prodrug thereof, wherein said compound is selected from the group consisting

of:
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WD 03/ 024395 PCT/US02/29232 CH3 CI H3ICHOOCH3\ NHOOI/ \ I N Irr O
CF3 OCF3 C S/ HO-O\ I NcLCFS OCH3 G Cd H3C\ SHICSHHOOI/ N
\ HO-O /wGoH3s24%95 | / CF3 01 / CF3 CH3 CH3 CH3 H3C \ 8Ch/ts0829232 HOO |/
\' I NHO\ I NOCF3 Ov CF3 35. The conpound of Claim 25, wherein Z' is
N(R') and Z2 is CR R'. 36. The conpound of C aim 25, wherein Z1 is 0 and
Z2 is 5 CRR'C(ONR". 37. The conpound of .{aim 36, or a pharmaceutically
acceptable salt or prydrug thereof, where nmpound is ~ S HOOI /
JO --yN---, I\\ilC 4,0 38. The conpoumd mkfl wherein 10 X is

sel ect edchﬂ]pmo s@lng ofHoSﬁ,G)o, and
CF3
cl
s
HO N
Yo O
° CF
: O
HeC S H
HO N
o 3 \©\ CF
© CFa
CH3 CHs CHs
HaC s s
HO. N HO N
Yo L o
© CFs

35.  The compound of Claim 25, wherein 7! is N(R”) and 72 is

CR'R”.
36.  The compound of Claim 25, wherein 7'is O and Z* is
5 CR’R"C(O)NR’”.
37.  The compound of Claim 36, or a pharmaceutically acceptable

salt or prodrug thereof, wherein said compound is

S
HO NN
Yo I I Y Y Y
o) CHs CH o) _

38.  The compound of Claim 4, wherein
10 X is selected from the group consisting of S(O)m, CH,, C(CHs), and
SO,NR”;
Y is O;
—7-72 is selected from the group consisting of -O— (CR’R”);—,
~(CR’R”)—0-, -N(R”)~(CR’R”);—~, (CR’R”),~N(R”")- and -O-CR’R”C(O)NR"”;
15 Ar’ is selected from the group consisting of phenyl, oxazolyl, thiazolyl,
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S2NR'; Yis O -Z-Z2- is selected fromthe group consisting of -O
(CRR),,7, -(CRRY)Y" O, N(R)-(CRR')N- , -(CRR')N-N(R')- and

-0 CR R'QVO)0BIR24395 15 Ar3 is selected fromthe group consi rirngontozphenyl ,
oxazolyl, thiazolyl, 83 WD 03/024395 PCT/ US02/ 29232 pyridyl,

benzi m dazol yl and quinolyl; Rl is selected fromthe group consisting of

hydr ogen, (Cl-C8)al kyl. an aryl(d-C4)alkyl; R2, R3, R4, R5, R6, R7, R8
and R9 ﬁV’ééYlnl&‘é‘ﬁHH@é?ﬂlV “gélugd{yéd fromthe 5 group consisting of hydrogen,
hal ogen and (Q - Cﬁlqlt, kaiéct@morﬁ%%;@ﬁw&imhg»myd@@én, Q0AChlkyamyd t wo

adj acent R groups selected fromthe group consisting of R2, R3, R4, R5, R6,

R7, R8 and((R ekl conbined with the carbon atonms to which they are

attached to form a,»f us (3] e 3 ol Wl K are
hydrogen; 10 each%‘?’g’%j"gnggﬁgg"#Bsanﬁﬁdgg%ﬁlé%ﬁfléﬂ@gﬁeleegﬁg r?r}hthe group
cons’ St gl BhsiSNi SR Rlndinl okl (C:-@pliybant] E3YCHEoIBRNGY kyl
optionally, when and are attached to the s%rfrre nhtro%en atom R and
R' may be combi nedphipnally ey foradisent Bemrs selegedhia UPor  7- menber ed

ring caontaini ngJrgmyl 0 etar.0at f ’ RernkgmE onsi sti ng
of N, 0CSHusiEe oqrBg’g‘rfe&éu s%f?ﬁtﬁrﬂglﬁ g, gﬁla}?%%g@rﬂ?‘dr‘g%moﬂet 0 2. and the

subscri pé whidhShéyadertitagtex tb fam dfused Benze®or chhhexmmpaingd of O ai m 4,
wherein X is selected frromthe group consisting of S, SO2 and CH2i Y is Q
20 -7 -72- is sel detad B e HEeEY oup consisting of -O CH2-, -0-(CH) 2-,
-CHARO - CH2- S, o RO and TOMs iﬂ'ﬁﬂégend@it@'?egc@d%rﬁﬂ% grofgEdeddistind r3 1S

or p

sel ected fromthe group consisting henyl, 2- trifluoronethyl phenyl,
3-trifl wohgdebry, (Chehydlkyldaryk dnflland(Gret)BYyshenyl , 4- oxazolyl, 25

5-thiazolyl, 2-pyridyl,. . 3-pyriidyl,-4-pyridyl - benzi m 0, , pé- qui nol yl ,
5-qui nolyl and 6-%%?16]1139 “\XH‘I%H i{ ¥1nd R* B itlachea tozthe §gd %98&1 eltglln, 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.

39.  The compound of Claim 4, wherein

X is selected from the group consisting of S, SO, and CHp;

Y is O;
20 —7'- 7% is selected from the group consisting of -O—CHa—,
—0—(CHy),—, ~CH,—O—, ~CH,—S—, -NH-CHy—, -CH,-NH~, ~O-CH,C(O)NH and

—CH=CH—;
Ar® is selected from the group consisting of phenyl, 2-
trifluoromethylphenyl, 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 R” are independently selected from the group
consisting of hydrogen, chlorine, methyl, 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 fused benzene or cyclohexane ring;

optionally, RS and R’ are combined with the carbon atoms to which they
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Rl is hydrogen; R2, R3, R4, R6 and R7 are independently selected fromthe
group consisting of hydrogen, chlorine, nethyl, ethyl, n-propyl, isopropyl
and cycl owersy43980 optionally, R2 and R3 are conbi ned w POTIUse2/z828hon
atonms to which they are attached to forma fused benzene or cycl ohexane
ring; optionally, R6 and R7 are conbined with the carbon atons to which
they 84 WO 03/024395 PCT/ 3%02/2923_2 are attached to forma fused benzene
ring; RS FgchaiopemaAdused DINFR H8en: Ra and Rb are hydrogen;: each R, R’

and R'' is indepengenf by RELRGh&hydregent he group consisting 5 of hydrogen,
(d-A)al kyl, aryl and ar yl (C1-C4)al kyl; optionally, when R and R' are
attached to the s&rendiR’rasgeydregesin R and R' nay be conbined with the

nitrogen atomto form.a5s 537 QL + f ' bind fsipp 1 to 3
het er oat ons sel ecteéahn}{r’ﬁ %nrﬁlg{ g?%ﬁléeﬁ%ggllﬁg%}léﬁwggrﬁﬁ%%%@ %?ls Sgﬁ 10 t he
subser i Rif hilloge@NCh 1T, Raley1, driyiimd Aryl(Ci2C,)dlkyl; A phar maceutical conposition

conprising a pharmaceutically acceptable carrier, excipient, og,diluent
and a conpound havapiignelbe wheh Byead R’ aye attagﬁé@_tgpgq%elvirﬁgma)@%%_ Zl - Z2Ar a
la 15 of 1&-Qf ihERlheh 1REH $8libmPh 5SRIGOEF PehdnhRE&ing Wher ein X
is sel ecatngg{ Fhrl%;mg‘?gcgﬁ%fpgﬁlﬁﬁ%énm ‘??%‘%gho 0, S(O,, ,, CRR and gSOZNR'; Y
is 0 or coRaRing Ebnahtb ZRetaetonsdelzeted drot thesgdwrecadisfingoh NH@ agd Sup
consisting of 0, 20 S(O,,,, (CRR')n, N(R'), CCONR" and CR R'C(O NK"";
al ternatdely, Z1 and Z2 nmay be conbined to form (C2-C4)al kenyl; Arl and

Are jre i ndependenl yuRerist A TPdd BitdeONen (Mo@.1 s aryl; Rl is selected from
the group consisting of hydrogen, (Cl-C8)alkyl and 25 aryl(C, -C4)al kyl;

40. 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  or a pharmaceutically acceptable salt or prodrug thereof, 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 consisting of O,
20 S(O)m, (CR’R”),, N(R”), C(O)NR” and CR’R”C(O)NR"”;
alternatively, Z' and 7?2 may be combined to form (C,-Cys)alkenyl;
Ar' and Ar? are independently an aromatic group;
Ar® is aryl;
R! is selected from the group consisting of hydrogen, (C;-Cg)alkyl and
25  aryl(C;-Cyalkyl;
R? and R® are independently selected from the group consisting of
hydrogen, (C1-Cg)alkyl, aryl and aryl(C;-Cy)alkyl;
each R’, R” and R’” is independently selected from the group consisting
of hydrogen, (C1-Cs)alkyl, aryl and aryl(C:-Cj)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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Ra and Rb are independently selected fromthe group consisting of
hydrogen, (d-C4)al kyl, aryl and aryl (Cl-C4)al kyl; each R, R' and R'"' is
i ndependewDlog/oz8bct ed fromthe group consisting of hydr®gens02/29232
(C1l-A)al kyl, aryl and aryl (Cl-C4)al kyl; 30 the subscript mis an integer
fromO to 2; and the subscript nis an integer from1l to 2. 85 WO

03/ 024395 PCT/ US02/ 29232 41. The conposition of CI aim 40, wherein Arl and
Ar2 are independentily Sﬁieemh@dsﬁlomnf(?twnglﬂowbel@oh&l snil Ag” ¥k benzene,

napht hal ene, rrol e, m dazol e, n oxazol e furan,
t h:oopher\’édep 4 elec Q:ﬁioﬁ% @r% gEoup ‘%\éﬂi ﬁligﬁ anB%(eéé %agh%a{]engé’%l |undol e,
I soqui ng H&QOEh'Wth%ﬂaﬁﬁ?%Pﬁzﬁéaﬁﬂa% ﬁﬁ‘d, h@@yﬁdfnewrﬁﬂﬁeu@roup consi sting

of pheny nap [ rrol’yl, i mdazol ﬁ razinyl, xazol yl, thiazolyl,
furyl, tbhnmmzolp)ﬂmndymldazwjﬂ iindotty isoqbianlins mdé/@@mqhne aaéﬁiu lmsala%qiw

i ndol yI ui nol and | nol ai m 40, wherein

Arl and fﬂr‘? reSOR %ﬁgng %hen K@ag%@ogﬁolﬁﬁ@@élgpw%m Wherei n said

Conpounq)xlagoqylt ﬂﬁazolﬁ ﬁﬂﬁlnﬂﬁ@y%?ildylopﬁﬁnﬂﬁ BenfdthiaRlylChb&Rainiddzalgl, Z2-qr3  Rp
R6, R7, R$ and RO are

|ndependadnlb’lylsgqu@@bédndﬁ‘@ﬁﬂb’he 15 group consisting of hydr ogen hal ogen,

(G -C4)al kyl, (C5-C6)cycloal kyl, fluoro(C - C4)alkyl, OR,, a

aryl (Cl- C4) al kyl , 432, NR @mpositionRf Clabo4e, w@@@mﬁr FandArNewbe@(@fR

N(R ) C2R , NR)C(ONRR, S(OMR R, S(O .. R, CNand NR)S(OnR :

alternativel y, whe4s.R TinckoRipoaitien af Claiined), whetdresasdoampiunddgetheat om R

20 and R' may be conbined with the nitrogen atomto forma 5-, 6- or

7- r’relrQberf@HnFlF‘rﬁg’) cont ai ni ng from 1 to 3 heteroatom; sel ected fromthe group

consisting of N, 0 and S;

Ib

wherein
R, R, R* R®, Ré, R, R® and R’ are independently selected from the
15  group consisting of hydrogen, halogen, (Ci-Cs)alkyl, (Cs-Cs)cycloalkyl, fluoro(C;-
Cyalkyl, OR’, aryl, aryl(C;-C4)alkyl, NO,, NR'R”, C(O)R’, CO,R’, C(O)NR’R”,
N(R”)C(O)R’, N(R”)CO,R’, N(R”)C(O)NR’R”, S(0):NR’R”, S(O)mR’, CN and
NR?)S(O)mR’;
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

consisting of R%L R RY R, R®, R7, R® and R’ may be combined with the carbon atoms

25  to which they are attached to form a fused aromatic or cycloalkane ring.

44.  The composition of Claim 40, wherein R* and R® are both
hydrogen or methyl.

45.  The composition of Claim 43, wherein Ar is phenyl or pyridyl.
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and alternatively, any two adjacent R groups selected fromthe group
consisting of R2, R3, R4, R5, R6, R7, R8 and RO maybe conbined wth the
carbon atwo®3/02893 0 which they are attached to form a fusedTaSonms28z or
cycl oal kane ring. 44. The conposition of Caim40, wherein Ra and Rb are
both hydrogen or nethyl. 45. The conposition of Caim43, wherein Ar3 is
phenyl or pyridyl. 86 WD 03/024395 PCT/ US02/ 29232 46. The conposition of
Cl ai m 43, wherei n 4@i d Temeapositihasf Chem Fowhratein (2id gommuRd hesthke R R11 R2,
F21Ra Y 0--,X-_zIl-Z2 L R3' RRO RB R5' | R4. |l 5 wherein R1 1, R2', R3',
R4’ and frenula (H); ndependently selected fromthe group consisting of

hydr ogen, hal ogen, (Cl-C4)al kyl, fluoro(Cl-C4)al kyl, OR, aryl,

aryl (Cl-C4)al kyl, N2, AR Rz @O Rs GRR, RIONRR', N(R')C(OR,

N(R') C2R N(R")C{;@) R ) MRVRLY S(O R YN and N(R')S(O nR . 47.
The conposition of Clgg i A 2 RF, RR', 10 R3', R4’
and R5' is not hydrogen. . 95 Sl m 46, wherein at | east
one of RI', R2', R3 , R4 gsd i flpfor o( CRSCA) &¥kyl . 49. The
conposition of Caim48, wherein R3' is CF3. 50. The conposition of Claim
48, wherein R4' is CF3. 15 51. The dbnposition of Oaim48, wherein R5' is
CF3. 52. T Sif3l @@ LE i | 5 i ating  PYyridyl
or 45y TSRS 88, B AT endtlify Sl Rohlne bl 1)1 Yo
R2 R3 RGofRyBgen, iTogenP(CX-Ca)alkyl, fluoro(Ci-Cy)alkyl, OR’, aryl, aryl(Ci-Cs)alkyl,

NO,, NR’R”, C(O)R’, CO:R’, C(O)NR’R”, N(R”)C(O)R’, N(R”)COR’,
N(R”)C(O)NR’R”, S(0)xNR’R”, S(O)mR’, CN and N(R”)S(O)xR’.

47, The composition of Claim 46, wherein at least one of RV R?,

10 R¥ R¥ and R” is not hydrogen.

48. The composition of Claim 46, wherein at least one of RY,R?,

R¥, R* and R is fluoro(C;-Cy)alkyl.
49, The composition of Claim 48, wherein R* is CFs;.
50. The composition of Claim 48, wherein R¥ is CFs.
15 51.  The composition of Claim 48, wherein R* is CFs.

52.  The composition of Claim 43, wherein Ar® is 2-pyridyl, 3-
pyridyl or 4-pyridyl.

53.  The composition of Claim 52, having the formula (IV):

P R R R R R?
R'O N
RZS‘Y‘Q‘X‘Q'ZL—ZZ—Q—R?’
b ——a
R RS R4 RQ RB R5' R4'

20 v
wherein
R%, R¥, R* and R® are independently selected from the group
consisting of hydrogen, halogen, (C1-Cy)alkyl, fluoro(C;-Cy)alkyl, OR’, aryl, aryl(Ci-
Cy)alkyl, NO,, NR’R”, C(O)R’, CO:R, C(O)NR’R”, N(R”)C(O)R’, N(R”)COzR’,
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z1-Z2 NR3' R Ra YRS 4 RO RBR5 4 201V wherein R, R3, R4 and R5,
are independently selected fromthe group consisting of hydrogen, hal ogen,
(d -C4) alwglog/opd3apr o( CLl- C4) al kyl, OR, aryl, aryl (Cl- C4) achopusp2/222 NR R',
CCOR, C2R, CCONRR', NNRHYCOR, NNR)CRZR , 87 W 03/024395
PCT/ US02/ 29232 N(R')C(ONR R', S(OMR R', S(OnmR, CN and N(R'")S(OnR .
54. The L ,0 i m 4 Jel ;S0 cted fromthe group
cgnsiMs]t |ﬁ§{[§&?@ﬁ§% ’%@mﬁ‘&%@%d%?@&ég@m € conposition of Claim
43, erein Xis selected fromthe 5 gro onsi st.ing of @) CH2,
C(CH3) 2 and SO2NR'#thd YTh%CQﬂlP%IéI.OHﬂ#&l%Bh%gé’f TR S%F%{F‘?Tﬁgﬁet%mer ein Xis
S and Y | inglY it g 3, wherein X is selected f

ink 8 S { O] afd SHINES, ected from
thg grg%'gulgg%%zsltn%ng g?ﬂgg%zm &'FC%II—QJ ( )2 and SO2NR' and Z' and Z2 are
i ndependently sel ggted . gr : Sl ‘the: » N(R"),
CONR" and 10 CR C(Oﬁ?gdﬂlﬂoggl Cfeldﬁ ?:lgﬁ)rr%%gﬁe#ég%)%% S%F%{Eléé:ng?lg,th\%her ein Ar 3
i s phenytro@p considtihglof SEOY,, BH, sSCEEHHcaretiSOMNRTaHE yrup consi sting of S(Om
CR R' and S2NR'. 59. The conposition of Claim43, wherein Ara is phenyl or

pyridyl, X is selggt edThé empdagi@ TWHaiaons ivitterdis X0k SSOAYnis @H2, C( CH3) 2
and SO2NR'and Y is 15 0. 60. The conposition of Caim43, wherein Ara is

phenyl or pyridyl, 57X s$anebthsfitidlos Cillien 49 FRRSIH XOR selbcted &of the, wherein
Ar3 is phenyl or pyridyl and Zl and Z2 are independently selected fromthe
group cogwsis tomygstuiz of S(QBRCRL) C(CHs)2and\Ns@NR” @(&md Zrge oeRdemnR ' . 62.

The conposi ti of, Gl aim43, wher.eg| N h ” idyl, X
sl cot ea-aeei £ o7 BQBP EomLiLE oG CrRG oy NRFBXOMR B ahe’ sonm and 2
?g% %}"Z) aCR’RI\;( ')pmje_nt |y selected fromthe group consisting of O,

58.  The composition of Claim 43, wherein Ar? is phenyl or pyridyl
and X is selected from the group consisting of S(O)m, CR’R” and SO,NR”.

59.  The composition of Claim 43, wherein Ar’ is phenyl or pyridyl,
X is selected from the group consisting of S(O)m, CH,, C(CHs), and SO,NR”and Y is
15 O.

60.  The composition of Claim 43, wherein Ar’ is phenyl or pyridyl,
XisSand Yis O.

61.  The composition of Claim 43, wherein Ar” is phenyl or pyridyl
and Z' and Z? are independently selected from the group consisting of O, (CR’R™)y,
20 N(R”), C(O)NR” and CR’R”C(O)NR"”.

62.  The composition of Claim 43, wherein Ar is phenyl or pyridyl,
X is selected from the group consisting of S(O)y, CH,, 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 63. 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

of a compound having the formula (Ia):
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C(ONR'" and CR R'C(ONK"". 25 63. A nethod for treating a netabolic

di sorder, cardiovascular disease, an inflammatory condition, a neoplastic
di sease, wp oomipe di sorder, a shock state, a disorder offCyasbr/zizet esti nal
notility or a disease of the central nervous system conprising

adm nistering to a subject in need thereof a therapeutically effective

ggfﬂ%OZ?EQSSEOWEgggg- %W@Ebiﬁ%‘gﬁ#z%?_gg_s \é\g Oglr 0§4gﬁ2r maceutical ly

acceptabl e salt or prodrug thereof, wherein X is selected fromthe group
consisting of 0, S(O,,,, CRR" and 5 SO2NR'; Yis O or CRR'; Z and Z2
ar e i ndepamdenniceutiedyacesptdblosalt droredogthasenisWierilg of 0, S(Om (CR R’

Lorbined 1o for m (&5 GSodnye S sopfdRRPLYOR CRROBME [TV °

aromgt i cs@yNwR; Ara is aryl; Rl is selected fromthe group consisting of
hydrogen, (Cl-C8)alkyl and aryl (Cl-C4)alkyl; Ra and Ro are independently
sel ected fromthe ¥idQpr&duRisti ng of 15 hydrogen, (Cl-C4)alkyl, aryl and

aryl (G -C4)al kyl ; : o el Shd | fromthe
gr)c/)m(o consi)sti%g %%y%r%%ggfﬁ%@ig&ﬁéé%ﬁi &g?&?ﬁgﬁﬁ%@sﬁt 1%%%?0;?@054) al kyl; the

subscri p$(0)R, (ICR’Bi1).L N(ROeC(P)INRH ﬁldt@R’R”GﬁﬁbNRt’he subscript n is an integer
from1l to 2. 20 64. The nethpd of, Clajm63,. rein Arl d Are are
i ndependently sel @Eﬁtr’é"&lVFlryogm i“ng%gtF‘?)Yl © EYRYS g@ﬁ?‘éﬂaﬂ Bgﬂgﬁ?’?g?e{mapht hal ene,
pyrr@l e, imdazol ep,! Mrﬁlmqnd%ﬁg&kl.%,antamrﬁam &oug;ur an, thiophene,

pyridine, pyrimdine, benzothiazole, “benzimdazole, indole, isoquinoline
and qui noline and Arasieglsel ected fromthe group consisting of phenyl,

rapnC iy ol g LR B Dl UL g,
I SOqUi NOYYI(C;-Cy)alkyl;
R® and R® are independently selected from the group consisting of
15  hydrogen, (C;-Cy)alkyl, aryl and aryl(C;-Cs)alkyl;
each R’, R” and R’” is independently selected from the group consisting
of hydrogen, (C1-Cj)alkyl, aryl and aryl(C;-Cs)alkyl;
the subscript m is an integer from 0 to 2; and

the subscript n is an integer from 1 to 2.

20 64.  The method of Claim 63, 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 from the group
consisting of phenyl, naphthyl, pyrrolyl, imidazolyl, pyrazinyl, oxazolyl, thiazolyl,

25  furyl, thienyl, pyridyl, pyrimidyl, benzothiazolyl, benzimidazolyl, indolyl, isoquinolyl
and quinolyl.

65. The method of Claim 63, wherein Ar! and A#? are benzene.

66.  The method of Claim 63, wherein said compound has the
formula (Ib):
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and quinolyl. 65. The nmethod of Claim#63, wherein Arl and Are are benzene.
66. The nethod of C aim 63, wherein said conpound has the formula (lIb): 89
WO 03/ 0248093PaBH3JS02/ 29232 0 R2 R3 R6 R7 R1 O X 0 Z1- Z2ramgisore2y2 Rb RS
4 RO RB Ib wherein R, R3, R4, R5, R6, R7, R8 and R9 are independently
selected fromthe 5 group consisting of hydrogen, hal ogen, (d -C4)alkyl,
(C5-C6) cycl oal kyl, fluoro(Ci - C‘él) al g<yl s aryl, aryl (Cl-C4)al kyl, NO2,
NRR, COR, CO2R, C(OR, N(R)CRZR, N(R')C(ONR R",
SCOMR R, S(OnR, Eﬁ %{ eg@a}\lgvely, when R and R’
are attached to the sam® '

the nitrogen atomto form55- 56 pr % Ebered ring containing from1l to
3 het eroatons sel ected from t hB grgup onsi'sting of NN 0 and S; and
alternatively, any two adjacent R gr ﬂl’JpS sel ected fromthe group

consisting of R2, R3, R4, R5, R6, R7;"R8 and RO may be conbined with the
carbon ahpng, 15 to Wmch they are attached to forma fused aromatic or
cycl oal kane ring. 67 The matJ1 of |m 63, wherein Ra and Rb are both
hydrogen or met hyR% RER, K cﬁnde@fﬁln@mde%eﬁcfﬁ dAromithe phenyl or

r 69. Th aim th 20
Pt el o s ConHnd B ot %ﬂﬁ'g%?@r%f@&@%i%l%ﬂﬂ&ows e
Ca)alkyl, OR’, aryl, aryl(Ci-Ca)alkyl, NO,, NR'R”, C(O)R’, CO:R’, C(O)NR'R”,
NR”)C(OR’, N(R*)COR’, N(R”)C(O)NR’R”, S(O)mNR R”, S(O)mR’, CN and
NR”)S(O)nR’;

alternatively, when R’ and R” are attached to the same nitrogen atom, R’

maybe conbi ned with

10  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
consisting of R? , R3, R4, R’, RG, R7, R® and R’ may be combined with the carbon atoms

15  to which they are attached to form a fused aromatic or cycloalkane ring.
67.  The method of Claim 63, wherein R* and R are both hydrogen
or methyl.
68.  The method of Claim 66, wherein Ar’ is phenyl or pyridyl.

69.  The method of Claim 66, wherein said compound has the

o R R R F R\ R
RO X
REY X 7'—7? R
b
VR OR R R R R
II
wherein RY, R¥, R¥, R and R’ are independently selected from the group consisting

of hydrogen, halogen, (C;-Cs)alkyl, fluoro(C;-Ca)alkyl, OR’, aryl, aryl(C;-Cy)alkyl,
25 NO,, NR’R”, C(O)R’, CO.R’, C(O)NR’R”, N(R”)C(O)R’, N(R")CO:R’,

20 formula (IT):
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Rb - R4 RO R RS" 4 1l wherein R, R', R3, R4 and R5' are

i ndependently selected fromthe group consisting of hydrogen, hal ogen,
(Cl- 4) alwgloz/opd3apr o( CL- C4) al kyl, OR , aryl, aryl (Cl- C4) alPkyiuse2/283N02,
NRR, CCOR, C2R, CCONRR', N(R)C(OR, N(R)C®2R , 90 WO 03/024395
PCT/ US02/ 29232 NR')C(ONRR', S(O,,,NRR', S(OnR, CN and N(R')S(OnR .

rs .TQerm”Ft ﬁéﬂ@ﬁx&gﬁ RS BRI BT, 2 R e

R', , R4 5 and R5' .is fli C4) al k 72... 0k t:hod of Claim
71, V\,her e| n R3 is (bFS Thepyget h\mi‘gf ‘H&% pe"@}naﬁ ﬁ%laﬂonﬁmé? 9%1 »%N's CF3.
74. The t E g&g%%] 71, wherein R5' is CF3. 75. The nethod of C ai m 66,
wherein yl, 3-pyridyl or 10 4-pyridyl. 76. The method of

d ai m 66, hav' g the ! OEARBG ) 1) B2 ey Rl R RIR PR YRX 21-22 N

Rb O R5 4 RO R8 R5, erern R5"” are

i ndependgfdt kY isflReiR L, fdllyn t he group consisting of hydrogen, hal ogen,
(Cil-A)al kyl, fluoro(Cl-C4)alkyl, OR, aryl, aryl(d- C4)alkyl, N2, NR R',

C(OR, CRR, C(OAR Rthe NefRod 6 Oldim, 71NeRBepe@RRis CFN(R') (O NR R',
SCOMR R, S(OnNR, CNand N(R'")S(OnR . 77. The nmethod of C ai m 66,

wherein X is sel ect7§d fE Rbed OF eim A0 whers] RY ingref S(Om CH2, C(CH3) 2
and SC2NR'. 78. The method of O aim 66, 'wherein X is sel ected fromthe

group 74. The method of Claim 71, wherein R* is CFa.

75.  The method of Claim 66, wherein Ar’ is 2-pyridyl, 3-pyridyl or

10  4-pyridyl
76.  The method of Claim 66, having the formula (IV):
o R R R F R*
R'O N
R X z'—7>~ R?
b .
) R® R* R R R R*
IV
wherein
15 R?, R*,R* and R* are independently selected from the group

consisting of hydrogen, halogen, (C;-Cs)alkyl, fluoro(C;-Cy)alkyl, OR’, aryl, aryl(C;-
Cyalkyl, NO,, NR’R”, C(O)R’, COR’, C(O)NR’R”, N(R”)C(O)R’, N(R”)CO,R’,
N(R)C(O)NR’R”, S(0)mNR'R”, S(O)R’, CN and N(R”)S(O)mR’.

77.  The method of Claim 66, wherein X is selected from the group

20  consisting of S(O)m, CHz, C(CHz), and SO,NR”.

78.  The method of Claim 66, wherein X is selected from the group
consisting of S(O)y, CHz, C(CHs), and SO;NR”and Y is O.

79. The method of Claim 66, wherein X is S and Y is O.

80. The method of Claim 66, wherein X is selected from the group
25  consisting of S(O)m, CHz, C(CHs), and SO,NR” and Z' and Z2 are independently
selected from the group consisting of O, (CR’R”),, N(R”), C(O)NR” and
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consisting of S(Om CH2, C(CH3)2 and SO2NR'and Y is O 79. The nethod of

Claim66, wherein Xis Sand Yis O 80. The nethod of C aim 66, wherein X

i s sel ectwo ooooisvs he group 25 consisting of S(Om CH2, ECTHBpZ2u821 SC2NR'

and Z' and Z2 are independently selected fromthe group consisting of O,

(CRR),,, N(R"), C(ONR'" and 91 WO 03/024395 PCT/ US02/ 29232

CR R'C(O.NR', The nmethod of Claim66, wherein Ar3 is phenyl or pyridyl
sl

and X i “from t he group consisting of S(Om CR R' and SO2NR'.

82. The nethod of C ai m 66, rein Ar3 i henyl. aor rid X 5

sel SCt ed fromthe %;i@gﬁ#@fpﬁﬁw %(@E?FE\I“(%%}S ]%;@%?l‘zp}éﬁigl gt%%:? a;d_ Y
is 0. : r Lad K&, RiRenyl or pyridyl, is
S and Yeilg‘ge%&g%g.gﬁ{llﬁeg%ephogélggfﬁgf%?%gw%erei nZAr 3 is phenyl or pyridyl
and Z' and Z2 areg4 nd : e i sting of O,
(R R, TONGR B o BNARA b ERIGTE Bt JEpRt B GARAL LI 2 m 6.
wher gi N RlcdtddSrdah Gieydro@s casistinly bf SE0)insCHs,al(€EL:pantlrSENRieng ¥as©). consi st i ng
of S(Om CH2, C(CH3)2 and SO2NR' and ZI and Z2 are independently sel ected

fromthe group congg,st i @EthBd of CRifR'66, wheipRiy is Py N6 pyradyd] X is

CRR' C(ONR''. 15 86. The nethod of Caim63, wherein said netabolic

di sorderS aed YseQected fromthe group consisting of hyperchol esterol eni a,
hyperlipidem a, dyslipidema, hypertriglylceridena, hyperglycena,

di abet es, obesi ty,84%yndFlrmetkod of faiin 66, Wé@ﬁemé%déph%vb@@ﬂ&ﬂ}{?%%?a and an

eating disarder. 87. .Th th of i . (=1 bghnC bovascul ar

di sease ‘?Igloi e RdRRgs }é%‘i%‘ﬁte?ﬂ%.ﬂ%rﬁrg%rg%%sgﬁgf’ ?g]zgcls’%lggf"qu@\e ein said

i nf Il@nna@@ ofidi CR'RTO(O)NRther oscl erosis or rheumatoid arthritis. 89. The
nmet hod of aim 63, wherein said neoplastic disease is a cancer selected

cancer. prostate. cBhcer ThPEHEY of LBras, SBIRILA A3 DGR OF P fancer
ovarian cancef frod ik SO EonsHink 08 SEGS! CRLNERS)@d SOAM? 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’”.

15 86. The method of Claim 63, 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.

87. The method of Claim 63, wherein said cardiovascular disease is

20  atherosclerosis.

88.  The method of Claim 63, wherein said inflammatory condition is

atherosclerosis or theumatoid arthritis.

89.  The method of Claim 63, 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 gastrointestinal tract.

90. The method of Claim 63, wherein said immune disorder is

arthritis or asthma.
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90. The nethod of Caim63, wherein said i mune disorder is arthritis or
asthma. 92 WD 03/024395 PCT/ US02/ 29232 91. The nmethod of C aim 63, wherein
sai d shocwoIB@e439i s septic shock. 92. The method of C ai mPE3/USMhizRet n sai d
di sorder of gastrointestinal notility is ileus. 5 93. The nethod of C aim
63, wherein said disease of the central nervous systemis mgraine. 94.
The nmethod of C aim 63, wherein said conpound el evates HDL chol esterol

| evel s. 95. The hod .af Cl ai . rej i ces LDL 10
chol esterol |evel .I'QG.WG%E]F??@&&% g’!ﬂ%e@a m%grgg?%&gg%ﬁﬂféonpound
reduces ghhe 0l yceride levels. 97. The nethod of C aim 63, wherein said
conpound is adm nistered in conbination with an anti-diabetic agent, an

antiinflamatory agent, a chol esterql 15 | owering.agent,_ a chenot herapeutic
agent or hornone t?g?er ap@he@Bt.hth‘?écll?é‘lntﬁ%dWB?re@Sé‘ilqgﬁhé‘gr, Wkrei n the subject

is a hu . . f Cdaim63, wherein said conpound nodul at es
PPARG6. I ?roﬁegtlﬁ?ﬁoggﬁ%gq%ugi m 63, wherein said conpound activates 20

PPAR(err). 101. The method of Claim 63, wherein said conmpound inhibits i NCS
or TNF. 102. A net9%d f The mktod il QipitHD3, wholcossagd disedse péths ceswatpri si ng

adm nistering to a.subject in need thereof a therapeutically effective
amount HEr¥OUSSESIER S BUHAMSavi ng the formula (la): 93 WD 03/ 024395

PCT/ US02/ 29232 R102C-CRaRb Y-Ari-X-Are-Z' -Z2 Ara la

94. The method of Claim 63, wherein said compound elevates HDL

cholesterol levels.

95,  The method of Claim 63, wherein said compound reduces LDL

10  cholesterol levels.

96.  The method of Claim 63, wherein said compound reduces

triglyceride levels.

97. The method of Claim 63, 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.
98. The method of Claim 63, wherein the subject is a human.

99. The method of Claim 63, wherein said compound modulates

PPARS.
100. The method of Claim 63, wherein said compound activates
20 PPARS.
101. The method of Claim 63, wherein said compound inhibits iNOS
or TNF.

102. A method for elevating HDL cholesterol levels, comprising
administering to a subject in need thereof a therapeutically effective amount of a

25  compound having the formula (Ia):
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or a pharmaceutically acceptable salt or prodrug thereof, wherein X is

sel ected fromthe group consisting of 0, S(Om CR R' and 5 SO02NR'; Y is O
or CR R';wab3angd9¥2 are i ndependently selected fromthe greopsoveessti ng of
0, S(Om (CRR')N, N(R'), C(CONR" and CRR'CCONR "; alternatively, Z1
and Z2 may be conbined to form (C2-C4)al kenyl; 10 Arl and Ar2 are

i ndependently an aromat | g (o] V1o JaRN il ryLi is selected fromthe
group consi sting of hydko@g(ﬁféﬁgﬁ%}}&ﬂ' V&&kd"i%ﬂll (Cl-A)alkyl; Ra and Rb
are independently selected fromthe ggoup consisting of 15 hydrogen,
(C1-c4)alkyl, aryl and aryl (d-C4)alkyl; each R, R' and R"' is

i ndependerd pharrmadenticalty focoptablnealyerupdmgitldreali wWherest hydr ogen,

0 10 2, and ' tne sYARSIRR RoPd kR ¥amintiE T SO O ey 1A CET o

for redugpngrtriglyceride |levels, conprising admnistering to a subject in
need thereof a therapeutically effective anmbunt of a conpound having the
fornmula (la): Rl OFGs ORIEERRAr| -X-Are-ZI-72-Ar3 la 25 or a

har naceut i cal | . - 2 j | ect ed
1? rom-t heuglr oup goﬁgfg@fg\g&g@%@;%@5@%&%&%@2&@gﬁggg\@?{ﬁi\%@iogdoSOfeCeRC R?;
SO (R N g R R GO N alrernat Lvely 21 and 22
may be combined t odBhHivE }Zfﬁl?%l%k@ﬁcg? Corgé’ilne%%jfoﬁ?& é&%?qq]%‘@gen’dent ly an
arongyic group; 94 Y0 Q340243306 RdéddS0%/ #H A erblp3 1S aryl;
Ar’ is aryl;

R! is selected from the group consisting of hydrogen, (C;-Cg)alkyl and
aryl(Cy-Cy)alkyl;
R® and R are independently selected from the group consisting of
15  hydrogen, (C;-Cyalkyl, aryl and aryl(C;-Cgs)alkyl;
each R’, R” and R’” is independently selected from the group consisting
of hydrogen, (C;-Cy)alkyl, aryl and aryl(C;-Cs)alkyl;
the subscript m is an integer from 0 to 2; and

the subscript n is an integer from 1 to 2.

20 103. 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  or apharmaceutically 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”;

7! and Z? are independently selected from the group consisting of O,
30 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 (Cp-Cj)alkenyl;

Ar' and Ar* are independently an aromatic group;
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Rl is selected fromthe group consisting of hydrogen, (G -C8)alkyl and

aryl (Cl-C4)al kyl; Ra and Ro are independently selected fromthe group

consi sti MyomB/o28B89hydr ogen, (G -C4)al kyl, aryl and aryl (C PCA)sbkyd232 each
R, R and R'' is independently selected fromthe group consisting of

hydr ogen, (Cl-C4)al kyl, aryl and aryl (G -C4)al kyl; the subscript mis an
integer fromO0 to %3?53&;1% subscript nis an integer froml to 2 10 104.
A nmethod for treating di lbet es, decreasing insulin resistance or |owering
bl ood pressure, coiRdris s¢tlagedftomnhsgeup ognsising ofhiiegen,i(0;-0gatkyl et eof a

t her apeut i @%&e fective amount of a conpound having the fornula (la):
RILO2C- CR&FQ)CI k¥ Are-71-72 Ara 1a 15 or a phar maceutical | y acceptabl e

salt or prodrug th RY i i t onsi sting of
0, S(Om CRR ang{"‘eaﬁ%%zRN\éFiaé&']é?irn\g(ééE s %%ﬂ@ré%%%%me%ﬁggmg{sg %ﬁependent |y

sel ecbed hiydogen,HE:1-Gragalylcapbimsltaryl(Ce€s)alky;20 S(Om (CR R')n, N(R'),

ONR' and CR R'C(O,NK} "', al.ternati.vely, 7Z1 an be conmbjned to form
(C(CZ2 c4) al kenyl ; %ta‘)’lgﬁd B dg e 1 lﬁégﬁgﬁ%}gﬁﬁ%cg?ﬁ%%%%uwﬁm&r 3is
aryl; Rl ofﬁ?r&@g&?égeﬂ(fdaﬂ{?l,téﬂﬁ aﬂﬂ@éﬁ((ﬁ%ﬁ&lﬁ&ﬂ;ng of hydrogen, (G -C8)alkyl

G -C4)al kyl; Ra and

and 25 aryl( ) ¢ _ are’independently selected fromthe
group consi sting ofthe sipgerafemis andntegy)fedm Pito 2aand  and aryl (G - C4) al kyl ;

each R, R' and R’ ﬂ&“;’,?“&%%%%%‘%%éfffg%e%e? fromthe group consisting of

hydr ogen, (Cl-C4)al and a al kyl; 30 the subscript mis an
integer fromO to 2; .and, the subscript.n js an integer.from1l to 2. 95 WO
03/ 034395 PCT/ uspzrzl?ézsf’ gl e R ng disPoleS, Petsiring TRt HARIEPGR O

di sor der 16w@&RRBIbYEpleSsure, 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>-Ar®
Ia
15  or a pharmaceutically acceptable salt or prodrug thereof, wherein
X is selected from the group consisting of O, S(O)y, CR’R” and
SO;NR”;
Y 1s O or CR’R”;
Z! and 7* 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 Z* may be combined to form (Co-Cy)alkenyl;
Ar' and Ar? are independently an aromatic group;
Ar’ is aryl;
R' is selected from the group consisting of hydrogen, (C;-Cg)alkyl and
25  aryl(Ci-Cy)alkyl,;
R? and R® are independently selected from the group consisting of
hydrogen, (C;-Cy)alkyl, aryl and aryl(C;-C,)alkyl;
each R’, R” and R*” is independently selected from the group consisting
of hydrogen, (C;-Cy)alkyl, aryl and aryl(C;-Cyq)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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PPAR6 nodul ation, conprising adm nistering to a subject in need thereof a
therapeutically effective amunt of a conpound having the fornmula (la): R
2C- CRaRow®-0810243%6 Are- ZI - Z2-Ar3 5 |l a or a pharmaceuti calPCy/isorzpsabl e
salt or prodrug thereof, wherein X is selected fromthe group consisting of
0, S(O,,,, CRR" and S2NR'; Yis 0 or CRR'; 10 Z1 and Z2 are

i ndependently selected fromthe group consisting of 0, S(Om (CRR'),,,
N(R'), C(ONR' and I0& R'ALf@iR for tradtingranmnilitiehyr disordantesg@nsiveytobe conbi ned

to form (R al.kenyl; Arl. and Are are i ndepenpdent an aromatic group;
Ara is a%’%‘o@aﬁé’%ﬁn@ﬁl@% a‘??’mﬁei?rllﬂ,g t@r*’cﬁﬁ‘%&@ queg‘% ﬁﬁﬁeo&a hydr ogen,
(Cl-C8) a|tKéfhpd1'ﬁdall}a§ﬂécﬁQém§6ﬂ1ﬁ|0K)i|cbn'56uﬁd‘ﬂa%ﬁi'é%ﬁtﬁﬂ§(ﬁ§‘.dent ly selected
fromthe group consisting of hydrogen, (d-C4)al kyl, aryl and

aryl (C1-C4)al kyl ; each 108 b Ry ' Al Syl Rdependentl y sel ected fromthe
group consisting 20 of Fiﬁyofaog‘g? F’Gélﬂms))(a‘?ﬁy?, Qgry and aryl (A -CG4)al kyl ;
the sbbscript mis an integer fromO Im 2; and the subscript nis an
integer froml1l to 2. 106. The. nmethod o ai m.105 wherein said condition or
di sorder Ofég]ga%Fﬁ%%ﬂlV€c%ﬁp }eoféit,or@é‘?%\"gg’ﬁg‘??él‘?é]i‘er?}?lsease, an inflammatory
condi tion of a neop asildbtedZroieaAsg ock@iiindord! 8es),f OR 1Y G I N0 a

condi tion or_disorder nediated by = PPARG, conprising admnistering to a
subj ect iYPNBed t hereof a therapeutically effective anount of a conpound
havi ng the fornulasﬂsa(?:o ﬁk%C—CRaRb-Y—-ArI X-Are-ZI Z2-Ar3 30 la or a
pharmaceutically accep able sdlt or prodrug thereof, wherein 96 WO

03/ 028395 PCT/ US02/Z29238Z” a3 indepsaii@tlyadicticdMond thePiaipoonsRaassf 0g of 0,

(9 B R R%)., N, CONR” and CRR¥C(O)NR:
alternatively, Z' and Z2 may be combined to form (C,-Cy)alkenyl;
Ar' and Ar? are independently an aromatic group;
Ar’ is aryl;
15 R! is selected from the group consisting of hydrogen, (C;-Cg)alkyl and
aryl(C;-Cy)alkyl;
R® and R® are independently selected from the group consisting of
hydrogen, (C;-C,)alkyl, aryl and aryl(C;-C,)alkyl;
each R’, R” and R’ is independently selected from the group consisting
20  ofhydrogen, (C;-Cj)alkyl, aryl and aryl(C;-C,)alkyl;
the subscript m is an integer from 0 to 2; and

the subscript n is an integer from 1 to 2.

106. The method of Claim 105 wherein said condition or disorder is a

metabolic disorder, cardiovascular disease, an inflammatory condition or a neoplastic

25  disease.

107. 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-Ar-Z'- 7% A7
30 Ia

or a pharmaceutically acceptable salt or prodrug thereof, wherein
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SO2NR'; Y is O or CRR'; Z1 and Z2 are independently selected fromthe
group consisting of 0, 5 S(Om (CRR),,, N(R"), C(ONR' and

CR R'C(OWR03/0248b3 ernati vely, Z1 and Z2 may be conbi ned t ®@Cfrarsn/29232
(C2-CA)al kenyl; Arl and Are are independently an aromatic group; Ara is
aryl; RL is selected fromthe group consisting of hydrogen, (Cl-C8)alkyl

and 10 aryl (Cl - I . i ﬁkféedﬁﬁ' | yopaemied fromthe
group consi sti ng%%%sﬁlé@g%éﬁég@?éﬁlﬁogﬁﬁy ,ar (gm)gnd aryl (Cl- C4) al kyl ;
each R gdZ\Rrand R'' is independently selected fromthe group consisting of

hydr ogen, (Cl-C4)al ké ﬁgﬁl and aryl (Cl-C4)al kyl; 15 the subscript mis
an integer fromoO %5 't he subscript nis an integer from1 to 2.

108. The method ofy 1%@2‘%@%@%&&&@ sSRbAd GORMiE igfsiponsisGs 68D, i s a
ul ar |

met abol i ¢ di sorder, cardi ovas sease, an inflammtory condition or a
neopb asty(0)n, dCRERI8 N(RU) E(Q))NR”rmdl(i‘&‘de’G(O)ﬁﬁ"du,l ating PPARS, conprising

contacting a cell _w ) )

02C- CRaRb- Y- Ar | - a}iF@atZY&%QTﬁ%%Ilﬁaya% girtzﬁgé%t(% a‘f)?ﬂ(eréﬁcept abl e salt
or prodrug thereofa,! whenel ﬁeﬁﬁeﬁfeﬁ@nﬁ?bﬂ@ﬁoﬁﬁtlﬁrgﬁjﬁpt he group consisting of
0, S(OmM CRR and, S2NR; Y is 0 or CRR'; Z1 and Z2 are independently

sel ected fromthel’grdﬂﬂs}’]conmstlng of 0, S(O)m (CRR),,, N(R), C(ONR

LN i b SR I TR

(C2-A) al kenyl ; are pen group; 97 WO
03/ Q843%yIRELEYaRks1,29232 Ar3 is aryl;

R? and R are independently selected from the group consisting of
hydrogen, (C1-Cs)alkyl, aryl and aryl(C;-Cs)alkyl;
each R’, R” and R*” is independently selected from the group consisting
of hydrogen, (C1-Cs)alkyl, aryl and aryl(Ci-Cy)alkyl;
15 the subscript m is an integer from 0 to 2; and

the subscript n is an integer from 1 to 2.

108. The method of Claim 107 wherein said condition or disorder is a
metabolic disorder, cardiovascular disease, an inflammatory condition or a neoplastic
disease.

20 109. 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!-72-Ar’

Ia
or a pharmaceutically acceptable salt or prodrug thereof, wherein
25 X is selected from the group comsisting of O, S(O)m, CR’R” and
SO;NR”;
Y is O or CR'R”;

7! and Z? are independently selected from the group consisting of O,
S(O)m, (CR’R)n, 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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Ri is selected fromthe group consisting of hydrogen, (Cl-C8)alkyl and
aryl (Cl-C4)al kyl; Ra and Ro are independently selected fromthe group
consi st i NgowB/0289hydr ogen, (CLl-C4)al kyl, aryl and aryl ( CLPCA)sbk94232 each
R, R and R'' is independently selected fromthe group consisting of
hydr ogen, (Cl-C4)al kyl, aryl and aryl (Cl-C4)al kyl; the subscript mis an
integer fromO0 to 2 3@%%,.the subscript nis an integer froml to 2. 10
110. The net hod of ‘Hal &09, wherein said conpound is a PPAR(err)
agoni st. 111. The tibedectd Goni tie 0P colistidigrof gt gen P O3¥hliyd and PPARS
ant agoni st.. 98
goni st o1 @8calkyl;
R* and R® are independently selected from the group consisting of
5  hydrogen, (C;-Cs)alkyl, aryl and aryl(C;-Cs)alkyl;
each R’, R” and R’” is independently selected from the group consisting
of hydrogen, (C;-Cy)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.

10 110. The method of Claim 109, wherein said compound is a PPARS

agonist.

111. The method of Claim 109, wherein said compound is a PPARS

antagonist.
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