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Acad. SCi
density lipoprotein cholesterol (LDL C) hlgh plasma levels of triglycerides
(>200mg/dl), and low levels of high density lipoprotein chol esterol (HDL-C) are
gunsidered o be among the most importani. Currently, there are iew thielapies

targeting low HDL-C and triglycerides.

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

to be involved in regulating genes involved in lipid metabolism and energy
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2613-2618). Each receptor subtype has a distinct

tissue distribution: 1) PPARa shows the hi ghest
wez@sesaron in |iver, 2) PPARy appears pri mariP@T/U82004/030375

adi pose tissue, and 3) PPARB, has the w dest

expendlﬁjrét 'PFH\R idefta hastﬁamﬁmto/actraﬁd U@éteﬂni%iy G&‘@t@smbtiulatmg
1996, Endocrinol ogy 137(1): 354-

the expr@lsslomﬁﬂh@ SSHRIA S ¢S ticaitala 21092d 1ec NaF'néP@@ %@ USA 99(3):

26132618 zadh ERBHo RIREL e AHARRE iSIk AFIRR: TYPPiRa

shows tﬁ@‘FﬁﬁésYex;&‘é%@i&h ihii9&m QT) FFARPEADERRIHNEEIG I afdlpose tissue,

hed,” providing a better understandihg o
and 3) FfIP.WRB ihas tha qu&s’taﬂmtabaﬂmi i-arhiquiteassiypinradilt Eatt(B[ais&améeteal

1996, Epgpermaleay 437 G322 SbafbEaed Ebalihe himeh Rsypriggeon 1o
mcludmé%g %Ld’?%g ééﬁTm Lai ﬁs%cand\@!%életaﬁﬁﬁﬁclesﬁubdéﬁf‘et al., 1997,

i ncrease 1 n high densi
Diabetebi4ooPy t3 9-n32Rpl esterol (HDL-C) and a decrease in
triglycerides, with little effect on glucose (although
insulin levels were decreased in nonkeys). HDL-C

Reuin Sp&tem r?%arﬁfs%rfvmnaf)ﬁ wbséﬁl ubfshed td?maT @better

pr oce S Ca reverse chol est erol transport
understhndiag odiitd fuattéon inripid ngtahdism.aThe anaineffeast ot mesalcmmpounds

i ol U Oy AEDBPEEE, (i L5 80 ERSBAH R s

monkeﬁém%lt@télf WOP?&E NI, (ABEAEL. (U@mm@g/&@ksos 3999 wak an
. I nvestigation 104%@(:3 R25- R31) RB acti vatl on

|ncreas$1ashigbeien§ﬁw\im0p@t$ln@h@ VOH@EDC-G:)e@@I‘ atdacseRse in

viyoold 3551 8 PSR PRl BHUSUg adfggoea

monkey§hr PFEEI_hCl @Ws%oﬁst%%m&%h@émamhmgma process called
nmacr ophage PPARB ggonl sts may increase HDL-C | evel s

reverseuqhomtereﬂtransmm Thadive anccradelianiinasieps gitransben of cellular

onlot 5P RSP SRR pBFF 1B ATGL LR DL i
medlatéchl@y emayATrprbui‘wmngrcfalseéte@tremelbanma;raA:1 |(ABPA>d1e)|s{Lawaataa; 1999, J.
t show little ect .on

Clin. In\mmgeiloraﬂ%(&)hé%ﬁ Redi)- &P ARAactratien hadReeh showattofigrease

0L | IR RR R RB  TBREE o B 813 Proc
Natl. Aclds Scf. &45i e98(0)i GB§6E3i1ds Theougdididtichoabf AB@M mﬁl\m
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e

develod?hh(rﬁlcﬁlaﬂh&o@d:%&d\m;mhlsn)Exiétwtﬁ)aranbr&ypeﬂ:holesterolemia
includes the statin drugs, which decrease LDL-C but show little effect on HDL-C, and
the fibrates, the PPARa agonists that have low potency and induce only modest HDL-
C elevation. In addition, like the fibrates, PPARS agonists may also reduce
triglycerides, an additional risk factor for cardiovascular disease and diabetes.
Elevated free fatty acid level has been shown to contribute to insulin resistance and
progression of diabetes (Boden, G. PROCEEDINGS OF THE ASSOCIATION OF
AMERICAN PHYSICIANS (1999 May-Jun), 111(3), 241-8).



WD 2005/ 042478 PCT/ US2004/ 030375 Exanpl es of known
PPAR del ta agoni sts variously useful for

whywsnhi4ps dem a, di abetes, or atheroscl erosi sSPCTUB200€030375
L- 165041 (Leibowtz et al., 2000) and GAb01516
(Aiver et al., Proceedings of the National Acadeny of
Sciences of the United States of Anerica (2001),
Batdles 68K&vE3 PDAR tetiaagenisto varivdsly ueeiul tardyperipidemia,

ciabete 7 e R s R L AP APk A DB R RB01516
(Oliver egt;m?)wrdcégdiﬁéseof heatitictal AradeRwest S@ené&pditheUnited States

mpounds of” For mul a il; bel ow mbé%f) wherein X is
of Amerigal 20@:0), f98¢9), 5H-aBthL Deatimest obdiffgrentiated THFoT 0;

monocyles with C‘t\lll\_/ém 5@@duc_ed&§@%ﬁé_ﬁ ﬁ%%gi%n?%ggé@iﬁncfeﬁo m
cholestereh ek froaMtheseH el ; Z is selected fromO0, CH and
CH2, provided when Yis O, Zis 0; RlL and R2 are
i ndependently selected fromH, C1_3 alkyl, C1_3
al koxy, hal o, an ' nd Ro are
i ndependently H %WOOS/ 042478
PCT/ US2004/ 030375 R3 and R4 are independently sel ected
fromH, halo, cyano, hydroxy, acetyl K Cl-5 alkyl,
Toe inventicndpatires curtrINGs < digina dnbelw:ar e
i ndependently H or C1 3 alkyl, provided that R3 and
R4 are not both H R5 is selected from hal o, phenyl,
phenoxy, Ol phenyl ) CR,5al koxy, (phenyl) Cl-5al kyl,

C2_5het € oaryl oxy, |C2-5het eroaryl d - 5al koxy,
C2. 5he cyeXyl o CLR al kyl, C1_8 al koxy,~C2 9R,

al kenl, ¢ 9 al pxy, C2-9 al kynyl, C2-9
al kynyl oxy, C3_7 pal kyl ,[\)C3_7ygycl oal kda
C3_7cycl oal kyl - CTRafk - ckoalkyl - ¢

c3_ 7cycl oal kyl oxy- CL_6alkyl ,
C1- 5al koxy- d - 5al koxy, or 03..
koxy; Rs Rs

wherein
X is selected from a covalenf bond, S, or O;
YisSorO;

----- W - - - - - represents a group selected from =CH—, —CH=, —CH>—, —
CH,—CHy—, =CH—CHy—, —CH,—CH=, =CH—CH=, and —CH=CH—;

Z is selected from O, CH, and CH,, provided when Y is O, Z is O;

R and R, are independently selected from H, C4.3 alkyl, C4.3 alkoxy, halo, and
NRzR, wherein R, and Ry, are independently H or Cq.3 alkyl;



R6 is Hwhen - - - - - W- - - - - represents a group
sel ected from-CH=, - CH2-, -CH2-CH2-, -CH2-CH=, and

WO gMsC@478 or R6 is absent when - - - - - W- -PET/US2004/030375
represents a group selected from=CH, =CH CH2-, and

reQHQe;F\?hﬁr{tlfs(’elgote@ Frofn P %b(ﬂa%%ﬁb Cﬁ\}d ery, acetyl Cis

ccetales The i nvéntion al so feature
atkghmaslalkamysam AR FRaovheteinoReand Ryare indegrndandly H)br Ci3

nul a armaceptical, carrier or excipient.
@éo\%é%bﬁa{tw Eﬁ'sé)%ﬂ@r? Hgyh@ﬁha]ﬂds bel ow may furt her
i ncl ude additional pharnmaceutically active agents,

such as |ipid-lowering agents or bl ood-pressure
R dsveelientedaigemt glo opherof, m enwvn@heaybemal@xm tﬁehenyl)C1 -salkyl,

CealipBinaY '&<>'}°§a%a)e§srqqr>s s phetHBeRUIE S o alkyt, Crg
alkoRL CQQaIthﬂV €lkha ty[@niS(y,l OE‘@; blktyhylg Coly rwwynﬁdy@@% 1 eficloalkyl,
of , a condition direc |n|rectI¥nE|ate Cy
Cerarclgalkoxy, @mQ}’dQﬁﬂ%ﬁzwaﬂM foiadealkycfer-1akaiet
ATk SUIEES SR £ A3E B3R, or

?dnﬁalkjilbx)ﬁ.h;qbgmbw ol em a, hyper- LDL- chol est erol em a,
sli

i dem a, atherosclerosis, and obesity. 4 WO
2005/ 042478 PCT/ US2004/ 030375 One enbodi nent of the

k nventipn_is _gg —CH= —
%ﬁgﬁgé?ﬂt‘é"ne at ed 3oﬁgstgﬁféné%g%q%§ébb%@dﬁ%onprclksl ng
Gi-tbnd—n—i—s@ldf—i—mj'lzt—e a—(ﬁid,f@A—@H—lmdwee@He{)H—t-r eat nent a

ar maceut i aIIy effgcti ve anount a co _
BB abteR R er T bl ror s FPTORB R AR e TR =CH—,
g _E@sentniMeALion=; ang Method for inhibiting the
onset and/or inhibiting the progression of a

PPAR- del ta nedi ated condition, said nethod conprising
adgi nistering to a patient in need of treatnment a
r eutically effective amobunt of a conpound or
conposition described herein. Exanples of conditions
that can be treated with a PPAR del t a- agoni st i ncl ude,
or a phagmaeeuticallymacgptadtie saltdlirrees, car di ovascul ar di seases,
Met abolic X Syndrone, hyperchol esterol em a,
hypo- HDL- chol esterol em a, hyper-LDL-chol esterol em a,
The invention also features compositions that include one or more compounds

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

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

lowering agents, or both.

Another aspect of the invention includes methods of using the disclosed
compounds or compositions in various methods for treating, preventing, or inhibiting
the progression of, a condition directly or indirectly mediated by PPAR delta. Said
condition includes, but is not limited to, diabetes, cardiovascular diseases, Metabolic X
Syndrome, hypercholesterolemia, hypo-HDL-cholesterolemia, hyper-LDL-

cholesterolemia, dyslipidemia, atherosclerosis, and obesity.
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dysl i pi dem a, atherosclerosis, and obesity.
Dysl i pidem a includes hypertriglyceridema, and m xed
whywsnhi4ps dem a. For exanpl e, dyslipidem a (i neCT/UB2094/030375
hyperli pi dem a) may be one or nore of the follow ng
conditions: low HDL (< 35 or 40 ng/dl), high
triglycerides (> 200 /dl'), and high LDL g> 150
Ong dimpodident afdhe presest inventionds aovigthogfes reptinga PPAR-delta

. invention will hecome reng . X e
medtiate ST S5 s E B BASAG Ellblfing 5% PRight i heed of
treatmeRPA phefAdSutRally U0 8Rddind oPatcain wslindesicddrmposition he

_invention features conpositions containing conpounds
described heegimul a (1) in the above Summary section, and
met hods of using them Preferred conpounds of the
i nvention are potent PPAR delta agonists that have at

Areakér @npodinteriioéties pRisent imventioh g aemethotifer haibitng the:
characteristics when administered to patients with

onset ang/igs iniHoiting the BrogressiomphatPAGrdrlia Mediated copgitipmsaid
| . / . ; |
metrod 2853l SOFRAEA 1A AL ok B nacoycay

effectivé ameunt of Broeengandyorecundisositiond dégcrileed lear®img i nsul i n
| evels. Inprovenent in HDL-C and triglyceride |levels
is beneficial for cardiovascular health. In addition,
ES@rh5188 B cbRifbnStha chalberealaswigd PPAR dethlagoidtdsciude,
contributes to reduce obesity and aneliorate or

without fimitation, dinbelesceardkrmarcdlar diseases N etafialjaiX Surdrpme,

d h .
nyperetleREEIGTIa REPaTicEBo BRI, faT-RtshoRstaralemia.
dyslipideRfi& RitREfsBleedsia sarkt Bl@ési@P‘ﬁisliBEfémiai insluasse, PPAR

del ta has been shown to bl oc PARy- nedi at ed

hypertrigycpddemiss iagdaniged hyperlipigensia. derexamplesdydipideniayipsiuding

. . o . a
ropericPSRD S5, SEBH ot e ERRTATI Al RehfiehAg, ARLPIAY< 36 or a0
mg/dl), higihi thiglydesidet t(1200i reg/dh andriggh €D2pE0150) mghpRP ( SMART

and hi stone deacetyl ase-assocl at ed repressor
protein), and HDACs (histone deacetyl ase). Thus,

ARl Pl G st fiREb S BEURY InybRRAP Wil Eg@Re apparent from
the detailed discussidn, examptbsatoed diginiPB&lodel t a (See, for

exanple, Shi et al., 2002, Proc Natl. Acad. Sci USA,
99(5): 2613-2618). Sone aspects of the invention
relate to treating hypertriglyceridema, raising



| evel s of HDL, |lowering |levels of LDL, and/or |owering
total cholesterol. Preferably, the nethods of
WO e@asamt are associ ated with inprovenents i nPCTES2004/030375
extent, duration, or degree of side effects, such as
edema, normal |y associated with other existing
t herapi es. 6 WD 2005/ 042478 PCT/ US2004/ 030375 The
i nvention is furthBetaitext Delsetiptionow. The
specification is arranged as follows: A) Terns; B)
Conmpounds; C) Synthesis; D) Fornulation and
F) I . .
THEhPeridrifenfltes cbipldStigrsladralh il cpduRipeERomidla () in
the abo%bbﬁﬂé%@ﬁ@ﬁ?@wd metmedsrsf Thiagtthenm " subj ect" as used
herein, refers to an animal, preferably a manmmal ,
nost preferably a human, who has been the object of

FreRMIERMpOREY UﬁhbQﬁvéﬁtloneél@%dtgﬁtrPPAﬁ@eIi@éQa)msts that

therapeut| cally effective amount™ as used herein,
have atmwnerand prefarably teo @’cmre,egof:tmpfgljmumgrcharactenstms when

adminis ggﬁ F gr'mﬁ%@'glgb erf:ﬁh%t q?g@?@gswﬁﬁfﬂlﬂﬁﬁgﬁﬁé 18{v-HDL-C,

obesity, [HidBétet Rat/dravidbbic XoSgidroe: a ) irkseasing HDL-C level, 2)
veterinarian, nedical doctor or other clinician, mhlch

lowering Higlyresidess 3)dowating ireepially @aidsand 4) desreasing insulip jvels.

Improvetqﬁéﬁtﬁn Upit @aﬁ@ﬁ@%ﬁrg%rlggélgﬁé 'b{g ﬁﬁlalggﬁgo?ﬂﬁ\;mm?fhealth
I'seas€e or or der "béing treéat ed. ndi t1ons
In addlt@n[ detlepnsed Ievlmlll bf mg(lquermegiaatcbﬁdeé)famsi ebnizibuted todeduce
but are, not imted, to i abet es, cardi ovascul ar
obesity gnd @Relioratgearayeyent @@@?fﬁér ome, hype rchol esterol eni a,
hypo- HDL- chol est er ol emi a, hype r-LDL-chol esterole m
ia, dyslipidema, atherosclerosis, and obesity. For
RAYER ajedtat beingwhimbtesisiyt éxpressed, q'aoi adt lag aaga’@mtawr@ceptor that
t" as,used amunt o

regulateh PR R PESTHIS LAY IR G PR iR CHisEn e oh P8, g PP ARS. For
mstanc& qﬂfﬁARadélférhast lti@én Showh s bidtk Ibpﬂlﬁg—%&ﬁbtélf adﬁBgﬁéﬂgéﬁﬁ% and

esponse I n a tissue system ani human' t
acyl- Colémxr@ammgtresskmnalt has edsacbeen shetveritd barassociated withlthe
i, which,inJudes

nuclear §BEeRIps Gorsareors SV afinsind Msblateieionreinig apd thyroid
hormon\é’t}@bé%rs)f SHARP (SMART and histone deacetylase-associated repressor
protein), and HDACs (histone deacetylase). Thus, conditions directly mediated by
these nuclear receptors, such as obesity and type il diabetes, can be indirectly
mediated by PPAR delta (See, for example, Shi et al., 2002, Proc Natl. Acad. Sci

USA, 99(5): 2613-2618).

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

therapies.



bei ng treated. For prophylactic purposes (i.e.,
inhibiting the onset or progression of a disorder),

wWo b@soeuns " "jointly effective amount™ refers POT/URBIN4/030375
amount of each active conpound or pharnmaceutica

e MventibAnefithdriiesanibedbelodn). Thé 8petifiBafich & arranged as
inhibits in_ a subject the onset or progression of a

followsgA} & eHBS: %C@mmng&@}@y@megis.: &9 doramdation and Administration;
. . . ¥ . l,i ni.ci an. .
E) Usel b} 81t ExartiREs &) RE bR Bl iRt ons o

two or nore drugs wherein, for exanple, (a) each drug
is admnistered in an independently therapeutically
or prophylactically effective amount; (b) at | east
one drug in the conbination is admnistered in an
anount that is sub- therapeutic or sub-prophylactic if
adm ni stered al one, but is therapeutic or prophylactic
when admi ni stered in conbination with the second or
addi tional drugs according to 8 WD 2005/ 042478

PCT/ US2004/ 030375 the invention; or (c) both (or
nore) drugs are adm nistered in an anmount that is sub-
t herapeutic or sub-prophylactic if adm nistered al one,
but are therapeutic or prophylactic when adm ni stered
together. Unl ess otherw se noted, as used herein and
whet her used al one or as part of a substituent group,
"al kyl" and "al koxy" include straight and branched
chains having I to 8 carbon atons, such as Cl_6,
ClL. 4, C3.8, C.5, or any other range, and unless

ot herwi se noted, include both substituted and
unsubstituted noieties. For exanple, Cl1_6alkyl
radical s include nethyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, t-butyl, n-pentyl,
3-(2-nethyl)butyl, 2-pentyl, 2-nmethylbutyl, neopentyl,
n- hexyl, 2-hexyl and 2-nethyl pentyl. Al koxy radicals
are formed fromthe previously described straight or
branched chai n al kyl groups. "Al kyl" and "al koxy"

i ncl ude unsubstituted or substituted noieties with
one or nore substitutions, such as between 1 and 5, 1
and 3, or 2 and 4 substituents. The substituents may
be the sane (di hydroxy, dinmethyl), simlar (chloro,
fluoro), or different (chlorobenzyl- or

am nonet hyl -substituted). Exanples of substituted

al kyl include hal oal kyl (such as fl uoronethyl,

chl oronet hyl, difluoronethyl, perchloronethyl |,
2-bronoethyl, trifluoronethyl, and 3-iodocycl opentyl),
hydr oxyal kyl (such as hydroxynet hyl, hydroxyethyl,

2- hydr oxypropyl ), am noal kyl (such as am nonet hyl,
2-am noet hyl , 3-am nopropyl, and 2-am nopropyl),

al koxyl al kyl ,



ni troal kyl, al kyl al kyl, cyanoal kyl, phenyl al kyl ,
het eroaryl al kyl , heterocycl yl al kyl, phenoxyal kyl
whedosioeary | oxyal kyl (such as 2-pyridyl oxyal kyl §CT/US2004/030375
het er ocycl yl oxy-al kyl (such as 2-tetrahydropyranoxy
A. Termé! kyl), thioalkylalkyl (such as MeS-alkyl), t
I ophenYt al ky- | (such as phS-al kyl), carboxyial kY1,
and so on. Adl( .3 alky ainm lino group i ncl udes

T LYo L bk 1 SH 2By oL el
most préféra%ﬁﬂ%a hu%nd koM s Hthar e d?' ¥eaftflent. BBs@atidieor

kyl gfoup such as di met hy am no or
experimenket hyl am no. The term "al kenyl " includes optionally
substituted strai ght chain and branched hydrocarbon
radi cal s as above with at | east one carbon-carbon

Tﬂ@%@hﬁ “thershelsielly efftive BMdunitnad usksd ﬁéﬂéﬂn%eém&f that amount
Vi ny rop-1-enyl, prop-2-enyl (or ally
of activej @upp@pmgw pmaimapeuml Wem Wlt plicitg the ﬂ@l@@ﬁycal or medicinal
responsgﬁlﬁI iggﬂ%ﬁystgﬁd%&a@@giura %Wé I‘?}em&%ﬁg be%ure reher,

vetennad@hl hhédub@l}ﬂiict@rlw dthenpd;lmldimngmlcls U'I!Iilf(um alleviation, prevention,
nt en- 4-yn are grouped  as ynyl s her
treatmemu @éﬁgﬂ delay pﬁ%@sort%% PbRarqgEesAion of thels 9@5‘@556'1%2’?@836 or

dlsordel%{ﬁﬁégf%/ 030375 and trans or (E) and (Z) forms are

Wi thin the invention. "Al kenyl" may be
substituted wth one or nore substitutions including,

B A 550 SRS BBl B er o
limited tt §RbEHYs, %Qﬂilé\/ﬁ&ﬁlé?&ﬁéé‘d%@g MEYAB AKX deo?ﬁécw s as

above with at | east one carbon-carbon Ie bond
hypel’ChpﬁS)teroletmlay hybe-HDIckhdlestaralenyia, hmej'dsﬂiyp olestarglepnia,

rpcarbon radicals having a m xture
dys"p’d%’p'sﬂ(ﬂ‘i résg%ﬁ?ﬂsaqﬂﬂ]o fe bonds, such as

2 penten 4-ynyl, are grouped as al kynyl s herein.
%/@ does not include cycloal kynyl. The term "Ac"
gentic éurposme‘thaeterms&ntu olfRctiye aggowatr s sised herein,

means ﬁ%g%h‘boiﬁl?%gga%gﬂﬁve gﬁ%ﬁﬁul d T ha?rﬁ'é'gé@ ﬁoﬁt taﬁfﬂ@ or in

combm@titsh fhataslieits Tie biotsgigal ‘armyédiciorl teSponas lmaetrs‘,sbersqsiem
fer to an unsubstituted or su ituted . ar
animal ‘Pfy'ﬂ!ﬂfaéﬁrt’b@irisrbieﬁ‘@ %%Llﬁfﬁrhysﬁj%eé‘§3lﬂ{e\ﬁ%f'%ﬁ%ama{ﬁﬁ@'ﬁ§\ doctor or

oiher clm&ﬁ,tmﬁﬁﬁmﬂ’ud Hew&r&uﬁ% ﬁ“ﬁﬁ ‘?Lﬁie d'is%a@@br'%ﬁé’«ﬁua;

t’'o three su stltuents re |n ependent y
being treateeictfeat grophyl@tticourpoees (i.«C) inbibitind theyonsatrmrogresdion of a
dlsorders: the termk‘y“ ougt‘lay gfféctltvtaI allcmlojl% reftetr]é/ {c? that amount of each active
compound or pharmaceutical agent, alone or in combination, that treats or inhibits in a
subject the onset or progression of a disorder as being sought by a researcher,
veterinarian, medical doctor or other clinician. Thus, the present invention provides
combinations of two or more drugs wherein, for example, (a) each drug is
administered in an independently therapeutically or prophylactically effective amount;
(b) at least one drug in the combination is administered in an amount that is sub-
therapeutic or sub-prophylactic if administered alone, but is therapeutic or prophylactic

when administered in combination with the second or additional drugs according to

8



fluorinated Cl-C8 al koxy (e.g., trifluoronethoxy),

hal ogen, cyano, Cl1-C8 al kyl carbonyl such as acetyl,
w@a0050%478 hydr oxy, am no, nitro, C-C4 al kyl ar€T0S2004/030375

(i.e., -NHC-C4 alkyl), Cl1-C4 dialkylamno (i.e

the mverNothr & itk Yo Rord)airay akdadaliiylersd aas aﬁ&mrhﬁt’l.wéﬂ§ sub-

e or different), of wuiisubstittuted, nono-

therape@wfsrqr seHyePhylaetic iiremyinisigred alone, tut are ﬂlﬂiépwﬁ}éﬂt s
dently selected fromCl-C8
prophylgpkép&e@%ha dtgagﬁ%gorl na%/ed ad-C8 al kyl,

fluorinated C -C8 aI koxy, hal ogen, cyano, acetyl
ydroxy, amno, nitro, alkylam no

b
v r&ﬁgxﬁ(fﬁﬁwﬁ? optedi 92 ugedéxeielﬁ@ﬂéewlé@thﬁéué%ame or as part of a
substitJ@\Y'r%P&f%;'glrk fata‘?ll'do KOS & lLﬁJ‘eItr %tlpe}] Bﬁtgé?}d:ggéﬁcﬂ@g cﬁalrﬁ'ﬁavmg 1

to 8 carbomaﬂemsusww as C1suBsh, Cyls,€Ch 4 oveanyotisgnrangebanddnless

otherwigg NOfed, inciide hPERIbR GBI wissiebiesd SIaias For example,
h

Ci. ealk))l‘%(ﬁﬁg@lﬁcﬂﬁdé ﬁﬁeﬁﬁ%ﬁgg{ ?VEM)}))/E ?(gtﬁog? nJoRyl! %toghﬁﬂ‘a%/éc-butyl

group may be attac bmor” tar
t-butyl, arpertyl, Bd2unhethyl)butyh@-pemrtyt, 2emetifyllzutgl, abbperstyl, mehexys, 2-hexyl

and 2 PsIA T AR Felaal Babiped Tl tirbratanshedetiyibed straigh

or bran&testy thaifladig) Yroude MAIRAX ag@ ' k@xyf” SRAQHE LABYbstituted or
benzopyrazo%gl benzot hi adi azol'yl, benzot hi azol yl ,

substitufech metigiiesyith operps gneressuhsfitutionseaueix as depweer aramyﬁ 1 and

5. or2 W XMl Ao BRERI ) A e SR, B,

similar anlr.trbl ﬁa@‘oy lor differeat @Nbrob@h@ﬂobvbmlrmrhéww-substltuted)

Exampl§§,qf ﬁpgswwedy @yylrlaqzllyfje%a{%ﬁ %h a@ﬁpﬁ@m%yl chloromethyl,

d |fluorobi§tﬁﬂ' ﬁéﬁh)ﬁromtemy?,zé’ lbY(BmoE{Hé/P FEF?@&%% {ne(flé)g éﬁcjh 6;%Zl%éﬂzyclopentyl)

et er oar rou

hydroxyaadakylé (s(;m’nyés bydmpyma;hwnawekowmhylpzmlydmypmﬂ) bnﬁﬁ(bélkyl

i ncl.udin

(such ag ginigpiie %‘W%'aFEP%tL‘Mgﬁé@’BEWrWW a%?m@oemny&]aiwylalkyl
d

mtroalkﬁusﬁe/gagutew %ﬁaﬂgg&p gsgbgmkgﬂ Q%tgr%‘é‘rﬁgl ky® tﬂg{r%gg?ﬁé nﬁﬁf’k}/?n

phenoxy(aa’@l, he:teroar&tdxlylalkgnepch rast 2+pyndyigxya¢kyi|)eiheteroszy¢lylbxyfmy«yl

(such ap ?Stgﬁaﬁ@t y art Ilﬁg ép E}Q/[q?]f ? nona%@afkyf) or

' u..opheﬁyiéll@hﬁ?ﬁmhlaf@;ﬂ@ alldyl]dé‘é’lfﬂdx@'aﬂ&ﬁ aniar%@%o'ﬂ\@}’(b 1.3 alks .,am.no
erazinyl, pipéridyl, pyridyl, pyra %
group ingy nnﬂépﬂwent&ﬁ@@@eﬂrq}kyl gpuRsolte frnyifor example, nyI

er oar :
T T T
two of thérsanmesalkg@fgrobe sooh esulimethiyi autifo ar gthgamat@m such
as 3-furyl or 2-

The term “alkenyl” includes optionally substituted straight chain and branched
hydrocarbon radicals as above with at least one carbon-carbon double bond (sp).
Alkenyls include ethenyl (or vinyl), prop-1-enyl, prop-2-enyl (or allyl), isopropeny! (or 1-
methylvinyl), but-1-enyl, but-2-enyl, butadienyls, pentenyls, hexa-2,4-dienyl, and so
on. Hydrocarbon radicals having a mixture of double bonds and triple bonds, such as

2-penten-4-ynyl, are grouped as alkynyls herein. Alkenyl! includes cycloalkenyl. Cis
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i m dazolyl, or through a heteroatom such as

N-pi peridyl or 1-pyrazolyl. Preferably a nonocyclic
whedosneayel yl has between 5 and 7 ring atons, PCT/US2004/030375

between 5 and 6 ring atons; there may be between 1

and tral?s”d(;r %)'%\?He(‘ZZ%rPr@ar‘éﬁnBI%@H Q/ﬂﬂf?rmﬁ@ln%hﬁén . ""AI'kBﬁyl" m@@, be

Iy between | and 3, or between
substitutezt witb ainerar rooretsthstitidions indodiegi but nwtmﬁertm: onantaaihenyl

heterparyl also include fused, e.g., bicyclic, rings,
and th"’?ﬁ@ﬁ‘ those optionally fused with an optionally

substltuted carbocyclic or heterocyclic five- or

si x-menbered aromatic _ringﬁ. For exanple, "heteroaryl"”
Thecﬂeuné‘elkanyli’)mdwie@l optionallpstibstittad straighehain @ad branched

nydrocalf T ERAEATEY dhobk Vi BRSTART sAthebs b 2P EEER sp).
A|kyny|§in>&rua%nétﬁmﬂ p@bpﬁﬂs%u@nwg hed peapNgls. tHydes@iron eadicals

rin et er ocy cl five- or six-nenbered aronatic

having a nmgwf@@édou\ble rbonﬂé angatrlaler bonrds, suchiag-3rpaptancdrynyl, are
groupec\%ere I&Isrﬂé}gln"Wkﬁﬁghiger é%)'tlr?cll?de §¥&Jiélkgr9ﬁg.p gt ons

Is7a six I'ng,

het er oat ons sel ected from oxygen, nitrogen and sulfur
where it |s a five-nmenbered ring. 11 WO 2005/ 042478
Therietss 064 A 368t Herain, Wheihar sseE I oHR T eﬁ@aa@.%wb%went

group, rﬁfaaﬁé%céﬂllpﬁm&@m or variable at a particular

cation a’ nol €cul e be i ndependent of its
definitions el sewhere in that nolecule. It is

T B Balngistiane iAo sl MeRE iond Pame ol B BR B

one of ordinary sKki II |n the art to provi de conpounds
that are chem cally stable and that can be readily

Thenterosi“aytl dyAr" @stirsegurereloefer tbrant ynsu batltut%dsowbstlhéed

ST TR T I T

group iPaEsBttEERY It mdyeavecsie tetHies subbitdehts wm%hda\réeﬁdepymdently
fromthe periphery to the connection oi nt

selecteq &om Gr-GaAkyIDl e sl koMo flUGHRREHE - Go B megﬁwﬂuqr@,methyl)

quorlnagaggg%%nyt @Qgtd tnﬂ?é@“‘u%ﬁ‘lg%pé'h%lq%ee%h?g%b i d1 gahéymé%jonyl

such asrlﬁbﬁlyll cagtbowpl, hycﬂﬂ@gyl émn‘tdjentrmlce,c(lk ellwletrhlna (CE3CONRI-C4-Cy
as a substituent on the

alkyl) ‘%aq;eﬁ'ﬁﬂ%’i%ﬁ'nﬁr(ée us'ﬂt[oft(-\rﬂe%)kylhd’f@%te&‘ Q‘%@Wrﬂf@k‘@ﬁ’ can be the
- t I Ai. s 0 it
me oF‘Hﬁ@r%ﬁt:): dde gﬂ bgégt#gg&n% g@@*i Bvr %E@t hB%{)ﬂné‘:. gﬁ&g} %Lr%“ n tie
substltu@p&cmﬁ rtha@I phegy! ade mdespannlehtiﬁ seleeted fremh @n@grﬂll@yl @sCg alkoxy,
luorinated C4-Cg a uorinated C4-Cg alkoxy, halogen, cyano, acetyl, carboxyl,
fuorinalsd €,-25 A, RIPA9ESd C1-Cs alkoxy, hal I, carboxyl
hydroxy, amino, nitro, alkylamino, dialkylamino or five or six membered heteroaryl

having 1-3 heteroatoms selected from N, O and S.

The term "heteroaryl" as used herein represents a stable, unsubsituted or
substituted five or six membered monocyclic or bicyclic aromatic ring system which
consists of carbon atoms and from one to three heteroatoms selected from N, O and
S. The heteroaryl group may be attached at any heteroatom or carbon atom which

results in the creation of a stable structure. Examples of heteroaryl groups include, but
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which results, directly or indirectly, from

conbi nations of the specified ingredients in the
w@p@sioidseggl anounts. Conpounds of the inventi onPEr/@ES2004/030375

further described in the next section. 12 WD

are not BARa4 %%@irﬁda@@@ﬁ PendoReASIUSBBRARRA M Sodi phF et

I'nvention features conpositions containi'ng and fet hods
benzothiddiamilylgbenzathiaaalyh behzethieny abgnzotriazalds benzerazabyyiiranyl,

furazan}ﬁ;ﬁig&bggély. ﬁaﬁ%ay ﬁﬂ@h@ﬁ"’l‘:ﬁgﬁn l)gﬂwy\fl,’(ih@%{ﬁﬁ%&?&nz’ofuranyl,
isoindoIgIY i“s'o‘ﬂ%i’@?l}’ |src])x9£@I§/I, dkansiyie b?ﬁﬁ?lbﬁkra&hﬁd,?fy?%%&?ly byridazinyl,

eteroary et eroat om nol e such as sul Yy am no,

pyricinymytmidioyic byl chinalioss sinathciaselazalteionnai, o
triazolyl; B T A1 gRUR TR SEnePERa e hEer Ry orgup may hve

one to thdekgubstitiitls FRludiflg, BihokligmtebieosChei dlkyl ehaloyen, and aryl.

unsubstituted. Exanples of the present invention
i ncl ude those conpounds wherein: (a) Xis S or 0; (b)

carbon aRpisand bt leaStidne tleterClELITKD; S, N))or-heteroatom\Woiety- (SO, CO,
resen

CONH, e bisttheginees & heteineyadahehb. satiratssh. Rartally-satlsted.
. ; is ted
nonarorltc Q#1634 ichy s fBiobid,  Rdgne cgBRLY eS| 0
imdazolitinlyl Rénidazolinytj epenpdiehinylypiperasinyd dpipéridyh pyridydd pyranyl,
cyano, Cl 4 alkyl  .and Cl | k , Rl and R2
e I e M A
A; (n) R3 and R4 are independently selected fromH,

hal o, cyano, hydroxy, C 2-4 acyl, Cl_4 alkyl, and Cl_3
Unlkegthetwiserrdicsted, hetareand antheiemoeyelWdnay hiave a yalence

.. hyl t , '
connocfiy 5 b A LI Blof b SRR AREH bt sy or 2
imidazoi&}l,U&ftﬁ 4 hetBrbhioph, chg N-pipslidy odEpyrarolyet Pydferably a
i chl orofl uoronethyl , fluoronethoxy, difluoronethoxy,

monocyshe betapeyald hasdratween Soerch i’ Jinss qitea%/S@Pﬁ@@h%ﬁ)@n S 6 fing

atoms; %e'tr%biéy Q%BE&%%/%F (aﬁ‘)?d %é@%ﬁéﬁ@ete@%ﬂﬂ%i% in the ring,
and prefd¥aByHetwee1 SHR)OHbetmEbn TARHE, hetecbamissorsedtertatom
fromH d, and nmethyl; (r) R is selected fromCl 7

moietieg| ky| | C1.6 al koxy, C2_7 al kenyl, C2_7 al kenyl oxy,
C2.7 alkynyl, C2_7

Heterocyclyl and heteroaryl also include fused, e.g., bicyclic, rings, such as
those optionally fused with an optionally substituted carbocyclic or heterocyclic five- or
six-membered aromatic ring. For example, “heteroaryl” includes an optionally
substituted six-membered heteroaromatic ring containing 1, 2 or 3 nitrogen atoms
fused with aﬁ optionally substituted five- or six-membered carbocyclic or heterocyclic
aromatic ring. Said heterocyclic five- or six-membered aromatic ring fused with the
said five- or six-membered aromatic ring may contain 1, 2 or 3 nitrogen atoms where it
is a six-membered ring, or 1, 2 or 3 heteroatoms selected from oxygen, nitrogen and

sulfur where it is a five-membered ring.
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al kynyl oxy, C3.7 cycloal kyl, C3.7 cycl oal koxy,
Cl_6al koxy-Cl1_6al kyl, Cl1_b5al koxy-Cl_b5al koxy, and
wE0Foyaroal kyl oxy- Cl_7al koxy; (s) R5 is sel ece@dU$20041930375
and phenoxy, (phenyl)Cl_ 5al koxy, (phenyl)Cl_5al kyl,
IR ke RIGOREY X efirifarP BEARY St GentsH \Veﬁ‘ré)bie &%a particular
Shet erocycl yl oxy, C3_7cycl oal kyl -Cl1_7al k
locatiorcl F eyaleede b md;gpemfmw its glediniions ¢ elsewhere in that molecule. It

s undefG8EH ORIt SRSbsdn BBkl i ofPolfacnar tis

inventiorsca&e becs‘e%ttéd endne éHordimainhskill irf tHeCa@HE bRMlide compounds that
di fl uor onet hy fl uor omet hoxy, difl uoromet hoxy

are Ch&mlpﬁlllw%ﬁablﬁe@m@Fhattqannfbmmedméﬁmhﬁ&zedch@maq;aeS(knp\ann the
4/ 030375 is selected from
art as V@I %%%8%%&\%6@%&@‘%@%& ioxy, and R2 is selected
fromH a4, and nmethyl; (w) Rl is selected fromH,
, ..and nmethoxy, and R2 is selected from

3, t hy I
\&Ee@ gﬁgmcq{ém@pes ﬁFﬁJIC()(“P'@eQ §*é>%fa§m efwxymethyl ar1 i s
phenylétﬁi/leﬂfé(;fcetr@{ Q;Hre'gcn%& it t {?@t rgm ﬂﬁ}éjp @ ?a(/yto tﬁ@ LoRAection
point ofdbedeshbﬁ the SnolecdleZ Fios e@ampke), elhownﬁatbwds‘cmﬁ}%ocm éhd

phenyieffy Is 3 el Bratip kM ik He T fheé@%aféég%ﬁ?td@ (gnd not

h Bhip likkedtRHEMD | F&CJ kfmélt ﬂ?@(rﬁ
ap enﬂldf apkloxy é? 6al k{/elciu%\#gh%lé@g?kog 1 5al kox  the
phenyl.RdNVhere paeanth@ees aresuseck thay indicatesa periphleyal, sumstxwtuon

al koxy, C2_5 al kenyl c2_ 5 al kenyl oxy, and Cl
5al koxy- C1_5al koxy (ee) is Hand R5 is selected
As gecthereipy hbyltermcemﬁpﬁlasw isdntended te @mgpmpessa product

comprné’?ﬁ%ﬂ%@é‘é’ flee@ﬂg%ré%reﬁ@ MY 5 %feuﬁ@b KO Yunts! é%y\}g@ 0%5 Saly product

rom Re oXY’
which resudtsr diresly opindjreoy,drom coﬁmmaii@elmdfdm specified lngredlents in

nmet hoxy, nmet hoxy- et hoxy, met hoxy- net hyl,
thesPeﬁ@?ﬁ&V , ethoxymethyl, and et hoxy ethyl; (gg) R1

IS selected froan CF3, nethyl , and nethoxy R2

S sele R3,is sel ected
CoRBLCE S e MiepligT arefuiiRe 08 %%ﬁoedawothﬁm SEENAL{ ed
from F, G met hyl, trifluoronethyl,
trifluoronethoxy, fluoronethyl, fluoronethoxy,

di fl uoronet hyl, difluoromethoxy, and methoxy; (hh) X
is 0, Yis O R3is selected from H F, d, nethyl,
and nethoxy; and R4 is selected fromF, O, nethyl,
CF3, OCF3 and nethoxy; (ii) Xis 0, Yis S R3is
selected fromH F, d, nmethyl, and nethoxy, and R4

is selected fromF, d, nmethyl, CF3, OCF3 and net hoxy;
(jj) X is covalent bond, Yis S, R3 is selected from
H F, d, nmethyl, and nethoxy, and R4 is selected from
F, d, nmethyl, CF3, OCF3, and nethoxy; (kk) Yis 0, Z
is 0O, R3is selected fromH, F, C
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nmet hyl , and nethoxy; and R4 is selected fromF, d,
met hyl , CF3, OCF3 and nethoxy; (Il) YIS S, Zis R3

wo 2008@kreg ed f- omH F, O, nmethyl, and i i nEBCTUS3004/030375
and R4 is selected fromF, d, nethyl, CF3, OCF3 and

B. Compbhadg;, (M) R3 is selected fromH F, O, nethyl,
and nmet hoxy, R4 is selected fromF, d, nethyl, CF3,
and nmethoxy, R5 is selected fromCl_7 alkyl,

fﬁe@ Sk entin foBlbr ¥ ompoSindng pATEASS Snpvpstpods o using

compodRGds ef Fbrn(uﬂa)(l) sl d?es@rlbé!d Ia@oOe |R|51Ié%82 éﬂfieﬂms@%dl‘té@ﬁh @ec%ula
ken ?/ OoX

(), eaC@byém%kw (@ifyb,alh%wy a"ﬁ/nal Raclpgfkml cycleajkery §tco ory |s

heterocérlpﬁﬁh{at%r@cﬁﬁ ﬁ?ﬁ@ﬁy bxéte?o&é%%egg]?ggs a%lg%fgpﬁzﬂpmo

amido, atui) R@ylbza subs(tmﬂ)adhrlmsﬂbsﬂfut@i or éiaampleS%!Wl’t pdludesom
and rﬁst oxy is selected from

Subst"ﬂﬁi#d él'”'a ne%ﬁii@#gﬂ alkgzand;” QeRer andoryl, and “glkoxy” and so

on, may'BlsBYe s@bditiRb Pt elected fromF, O,
)nrrgthyl, CF3I,u OCF3 sugétlth ngy, and n is 1; (qq) Xis

0, Yis S Rl is selected fromH, CF3, nethyl, 14V\D

DAERBE P i RreseTEIVEAHEN R wgs s CumBeuaas Wi da) X is S
or O; (b?t)( 5,2 6bvalemEidhd; -(c)@'@@h 0‘32%:33‘3 02{¥) Vi 55 (15 ¢ §Q§ ‘E@ Zis CH or

romF, C, net hy and et hoxy,
CHy; (hp- - v-+ YV s--Rt re@fe§§ﬂt§ct-éﬂ'|z‘—rmﬂ—HC|ﬁ%Cl'hﬁ r(;)l -- V\émel- - -

represefit e%ea %&L§-§?W‘Etﬁq _ﬁé{)r%g]PHt Sg'f-hg?g—o@t—h%ﬁ —

CHZ—C}H;I: eecetd—t)l-&md? —cH_cmaLh,y(lk, R@Eﬁd r@;&% lﬁﬂépéﬁdé]ﬂW)éelected

i s select

S,
fromH %meﬂ\‘%" @rnsalkﬁéy H%MCI and Ban(i) lﬁeandﬁa arezznqi%pwe@ﬂy selected

from H, Ha@cﬂ‘cﬁanahg aa@%g@pf%am : frod B P, | falE_eomereﬁder%y

selectedrﬁ'ohy Hl,, l?@iﬁyl &éﬂ%o)@ntﬁ amed BOX(M) RB%QUR§MQH§®ﬁdmw selected
a al ken

from H, Q. 9Py hy ey & 2 SX b s losaNcEbys REXTHOMRednd
mdependeﬁtlx%’élé‘c@é@fr@ﬁ’r' HORESC] %et‘hRF‘ aﬂg%ﬁthd%gcgf)ﬁ{}g indfependently

anot her aspect of the'invention
selected]frem Fe@l smeilh\yt, methoxy, tnfluorothyl ﬂuerom&thyll drﬁlubﬂ)methyl

chlor Jd.ﬂQbﬁjmei‘ﬁH%y,, ulc%@&ometh&b%%ﬂuénﬁne%ﬁq 1R R?rls §Blccied

is absent when - - - - - W2 - - - - r epr esen

from meghylu pretbers bl Borh Oth— J—'KQFMCF&&H@CWCH@L —0—
CHzCOBWﬁ%'n‘gﬁg?%HP gglﬁﬁcpﬁl %) eﬁé?tga rfpd‘r'n?-l ((EI ang e%ﬂyl r??f:’, is
selected from C4.7 alkyl, Cy alkoxy, C,.7 alkenyl, C,.7 alkenyloxy, Cy.7 alkynyl, Co.7
alkynyloxy, Cs7 cycloalkyl, C37 cycloalkoxy, Cs.galkoxy-Cq.galkyl, Cysalkoxy-Cy.sal koxy,
and Csrcycloalkyloxy-Cs.7alkoxy; (s) Rs is selected from and phenoxy, (phenyl)Cs.
salkoxy, (phenyl)C4.salkyl, Co.sheteroaryloxy, Co sheteroarylCq.salkoxy, Co.
sheterocyclyloxy, Cs.rcycloalkyl-Cq7alkyl, Cs.zcycloalkyl-Cq_7alkoxy, and Cs.
rcycloalkyloxy-Cs.salkyl; (t) Reis H; (u) R is selected from H, F, Cl, methyl, and
methoxy, and Ry is selected from F, Cl, methyl, fluoromethyl, difluoromethyl,

fluoromethoxy, difluoromethoxy, trifluoromethyl, trifluoromethoxy, and methoxy; (v) Ry’
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Oand Yis 0; (b) Xis a covalent bond and Rl is

selected fromH, CF3, nethyl, d, and nethoxy, and R2
wo goosesreg ed fromH G, and nethyl; (c) X is BCHOS20¥4/030375

isS; (d) Xis covalent bond, Yis Sand Zis 0; (e) Y

is sele¢t§d$ro?m$|-l CF 35 nfsthylf L, \én‘dsm@t énd RG sé@):te%lfrd;rﬁ gl and
sel ected fromH, CF3, nethyl and net hoxy,

methyl; v is selasted FemH, 6F s, wylmbwrmem)(ymnchl?dl%lected

o 258 SEROASTLX 5810 A o ST Wl PR 5.

methyIODl anietmﬁthoxynainmmect(eld)fr&ﬁﬁ H,SCl, bR eRehge Xt ik ovalent
sel ected_fraom net hox trifluoronethyl,

bond, Y js,8r 8ne & |0 yh?(fw &b@@d PélﬁrQ/,l ) &15&? aadi 1Y isc?:deel Myis O and Z
s 0 CH) I DSBS by W 9 oy

Coz alkEnyIf Q40 laﬁmfiylmoyyC1 eélkd:X}RGH bal k?le bad t(ﬁ%af(l‘:q"':o&yﬂﬂﬁ%bhcdxy, (dd) Rgis

H and R (o g8 Getellrmnifomliy s Slkoecsa e %s alkpeyibag and C:.
@IkOXﬁC%ﬁI%W%)@QéﬁSWEEM IR 'Sg’rb]E? Trﬁn?@F% PIC? ogy Eou

d nmet hox I'S sé
alkenylCCy.4 alkenhkob(y, ammﬁn@alkbhw-& 3d||kbkmqff¢mnd1wand Rs is selected from
di fl uor onmet hox trifluoronethyl

methoy) BT BB bR B Yokl e PEREK 4 bery-msthoxy.
metho@hnétrﬂix&theti%qﬁmékﬂw)?ﬁet 5thy?|éfﬁ6%)metﬁ§kz:nd sthoxy-ethyl;

enyl OXx al kynyl oxy

(99) R1d§/§ﬁl@§t6®%0mdd @Fa,yvetiswl Kaxgnd memmw@ﬂ/scsemcmd from H, Cl,

and még}i}] U Hsisogéé%%gégcﬁu%f ?gkﬁ?%)fhﬁl l kéﬂmxy, and Ry is selected from

F, Cl, n@hYICM‘ﬁlmﬁQEﬂ@/ﬂtnﬂﬁo%ﬁié{ﬁéﬂw fmﬁ}orﬁéthyﬁ fidorémetHdxyi s
ected from Cl 7 alky -6 al koxy, C27akeny1

dlﬂuom@efhylaﬂlﬂélﬁwraﬁwoxma%m@mgxy,@Lh)aéu&ga Y isra, Rs is selected from

H, F, ek q‘?%sh%%%maﬁ lgété@%ﬂf‘a@%‘tﬁyléke%éﬁs and

methoxg} (i@ dyisaLyY I$Sd Rels Selbkiexyfrérh-19aF, k@lxynetﬁg) af® m@thbky?\%d R4
oxy,

M e e B e e Sl
R is sel&dte&Grons HF2 Y. r'ﬁ%tH . S ﬁf‘e‘iﬁ&a{( %ﬂ@@%@%?‘é’ctecﬂljam(# Cl,

propoxy, | Sopropoxy, ' propen i Sopropeny

methyl, @%@CﬁﬁtamdwethmthYnsmcﬂ(ys onag isgieotedydm H F, Cl,

methyl, an oh _heoth_ ahd | qgéﬁ@g&é’ébgﬁgcgﬁt hoﬁ% gg%bqug and methoxy,
)Y is @omsr@gﬂagﬁfsse@éméa%ﬁbpw J; WR?:EI?J] fbggjnﬁéﬂ ﬁ%, €aind Ruis sclected
from F, gy m%ltjfgvl(sfm% O@Eeggg;ﬁgthoquﬁmmasesjseleotada‘r@nw !, methyl,
and medS, R3is SbieBied from F, CI, methyl, CFs, OCFs, and methoxy, Rs is
selected from C4.7 alkyl, C1.5 alkoxy, C».7 alkenyl, C,.7 alkenyloxy, Cy.salkoxy-C1.salkyl,
and C4.salkoxy-Cq.salkoxy and Rg is H; (nn) X is O, Y is O, Rs is selected from C4.3
alkyl, C4.3 alkoxy, C2.4 alkenyl, C,.4 alkenyloxy, and Cy.zalkoxy-C1.zalkoxy, and R is H:
(00) Xis O, Yis S, Rs is selected from Cy.5 alkyl, C1.3 alkoxy, Co.4 alkenyl, Co.4
alkenyloxy, and C,.salkoxy-C1.3alkoxy, and Rg is H; (pp) X is O, Y is O, R, is selected
from H, CF3, methyl, Cl, and methoxy, R; is selected from H, Cl, and methyl, R; is
selected from H, F, Cl, methyl, and methoxy, Ry is selected from F, Cl, methyl, CF3,

OCF3 and methoxy, and nis 1; (qq) X is O, Y is S, R4 is selected from H, CFj, methyl,

14



Yis Sor O; - - - - - W- - - - - represents a group
selected from-CH=, -CH2-, -CH2- CH2-, -CH2-CH=, and

WO gis 478 Z i s selected fromO, CH and CH2, prOW/USm®A4/030375
when Yis 0, Zis O0; RL and R2 are independently

cl, an@ﬁie@l@é)@ﬂﬁgré’ﬁbléctéalﬁ&n&ﬁ ki, an@lmétrﬁi @Q‘M’ser&!té’d é?ﬂgH F, Cl,

wher ei n are I nde dent
methylaaw |metmexwar@bi65xmamgd o Bsﬂhonem mﬁmdndj rdethoxy;

(rr) X '%y i o nggts&ﬁééf%i?rgﬁ? %'3’ m@ih)ﬂ QF Q);négpacyl\ﬁé igyselected
from mer:mmmamwme, Rselected] m@wencttemll Mefﬂmfl’rar@lu%th@%ﬁ‘l is

provi ded that R3 and R4 are not both H: nis

Selecteﬁ frem By Glamatide G c@CFy aaddepitf@wea@@nt— ﬂh@rr ©s) X 50, Yis S,
Ry is s&%ﬁfé IQfCr)nf: ‘?‘R SIF %ﬁcg}‘nee'fl%ﬁp K38 sBletfePfom H, CI. and

froo
methyl[ B i{ Qelecﬂedmra H.&,(Clr nfe‘thwmh’mthmhmqwbm&whbw Cl,

hyl ph
methyl[bFP[@ s 2pd épgﬁw%?y]eﬁmqqlwéd lﬁ'zasfr%f%ts@hw Fhendlkoxyrmy

aIkenyI'{, ?_2?[3?425@05&95 | @hgfkﬁgﬂg@aﬁﬁ% ? om 5 yﬂ) e, con)z%watlons

of the avavepyl ] th i o] - 2- net hyl phenoxy] -. Specifically,
conmpounds of the present invention further include:
{2-Methyl -4-[2-(4-trifluoronet hyI phenoxynet hyl ) - but yl

Agb&wg?#yl}dﬂtﬁﬁé?((ﬁégeftﬁgr Hofe} Iggglt‘l n, F rénnuée)a( )sll)re Encﬂlfled such that -

----- sul-fa¢an alsptnacpyaleathbond, anc dRe is H when-----W-----
represdfs R Thl} HUORRIER DI *@ﬁiﬁ&%aamfs@z G

—CHg—a@r¢= and —CH=CH—, or Rsis absentwhen -----W----- represents a
[2-All yl oxy-3 (4tr|fluororreth I-phenoxy) propy

group 3%!%¢tﬁﬁﬁ5ﬂn]‘ = ret, P H—fPldzrox gpd aeCli<C
(R)-{4-[2- Met hoxynet hoxy-3-(4-trifl uororret hyl - phenoxy)
- propyl sul fanyl | - 2-
Particularly, examples of Formula (1) include those compounds wherein: (a) X is

O and Y is O; (b) X is a covalent bond and Ry is selected from H, CF3, methyl, Cl, and
methoxy, and Ry is selected from H, Cl, and methyl; (c) Xis O and Y is S; (d) X is
covalent bond, Yis Sand Zis O; (e) YisSand Zis O; (f) Yis O and Zis O; () Rs is
selected from H, CF3, methyl, Cl, and methoxy, and R is selected from H, ClI, and
mietnyi; (h) Ry and Rpare independently selected from i+, methyl, methoxy, F and Ci;
(i) Rs is independently selected from H, F, Cl, methyl, and methoxy; (j) R4 is
independently selected from F, Cl, methyl, methoxy, trifluoromethyl, fluoromethyl,
difluoromethyl, chlorodifluoromethyl, dichlorofiucromethyl, fluoromethoxy,
difluoromethoxy, chlorodifluoromethoxy, dichlorofluoromethoxy and trifluoromethoxy;
(k) Rs is selected from methyl, methoxy, H, Cl, Br, |, OH, —CH(CF3)z, CF3, —OCF3, —
N(CH3)2, —O—CH2COOH, and —COCHj3, and Rs s selected from H, Cl, and methyl;
(I) Rs is selected from H, F, Cl, methyl, and methoxy, and R, is selected from F, Cl,
methyl, fluoromethyl, difluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethyl,
trifluoromethoxy, and methoxy; (m) Rs is selected from Cy.7 alkyl, Cy.¢ alkoxy, C,.7

alkenyl, C2.7 alkenyloxy, Co.7 alkynyl, Co7 alkynyloxy, Cs7 cycloalkyl, Cs.7 cycloalkoxy,
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met hyl - phenoxy}-acetic acid;
{4-]2-Ethoxy-4-(4-trifluoronethyl-phenyl)-butyl sul fany

wo reo3osarhyl - phenoxy}- acetic acid; PCT/US2004/030375
{3-Chl oro-4-[2-ethoxy-3-(4-trifluoromnethyl-phenoxy) - pr

C ealk%dfi%é%\gdr : {)%a(l)l%}gﬂ@h_lélk&%%he AScTeloiky ¥Ry B0RMABG4ED Rsis H

and Rs {sis¢laetedfrom GatAalkyl 3C (datkoxy, |Croralken iy C..palkanylpxy,iC oqafkoxy-
[ sul [.]-2-pet hyl - ph - [ id:

Croaliof 2 CebalbaB5 sakoRy: P LRE et o RS RR T Frsaliph Cre

alkoxy, %}' fa%@ﬂg/ %é@ké\ﬁloxﬁ%ﬂ%&%ﬂéﬁ?@&a@l@@@ Slp) Rgis H and Rs is

or o- t"hi ophen K trifluorone
selected rﬁmm ﬁheﬁﬂw)Q -3 alkoxy, Cos alkenyl Coqal enyloxy, and Cq.zalkoxy-Cs.

satkoy et YL AR R s S5 BRI T B RO L AERisk PR jsomrapgr:

propenﬂukf/ agd;brbpgn}?mk%yethoi@ﬁm}y' Mhbﬁy-metﬁoxyi, %étﬁo@%ethw
uoro neth I-ph enoxynet h pe nt-4-enyl
methoxyetmyl fez;hquletbylmagdr@tmoxypﬁféﬁ )~ -a-c-e‘cV\X act drepresentsa
covalert Bioffl Bf Sarfiplieabfls b fd 4soqet hv! - phenoxymet hyl) - but vl
sdl1ahy ace aci d;
{2- I\/lethyl 4-[3-(4-tri fI uoromsthyl phenoxy)-2-(4-triflu
or onet hry - heno net hyl ) )
L@ gﬁg;} ogﬁ@t preseggt igvention can be those of
2- Benzyl oxy 3-(4-trifluoronethyl-phenoxy)-propyl su
Formul%?ﬂiyl ] - 2- net hyl - phenoxy}-acetic acid;
{4-[2-(4-Butyryl - phenoxy)-3-(4-trifluoronethyl - phenoxy
) - propyl I fanyl] - %f nmet hyl - phenoxy} -aceti c acid;
{2- Met hyt™ 4 [ 3-(4-t)i fl uoromet hyl - phenoxy) - propenyl sul
fanyl ] - phenoxy} -acetic @gid,
{2- Me 1=
hyl - phenyl ) - but
L, 4- Di et hoxy- 4- (4
y -2-r.ietliyi-phondoxy}-"y

wherein

A is saiected from a covalent bond, S, or O;

YisSorO;

----- W - - - - - represents a group selected from —CHs=, —CHz—, —CHx—
CHy—, —CH,—CH=, and —CH=CH—;

Z is selected from O, CH, and CH,, provided when Y is O, Z is O;

R4 and Ry are independently selected from H, C,_3 alkyl, C4.3 alkoxy, halo, and
NRaRp wherein R, and Ry, are independently H or Cq.3 alkyl;
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acetic acid;
{4-[2-Ethoxy-4-(4-trifluoronethyl-phenyl)-but-3-enyl su
wo baapiu7®- et hyl - phenoxy}- acetic acid; PCT/US2004/030375
{4-[2-(4-Trifluoromethyl-phenoxymnet hyl)-butyl sul fanyl ]
- phenoxy}-acetic acid;
2-Methyl -4-12-(4-trifluoronethyl -phenoxynet hyl) - hepty
s ang &@e]an}ly sglasted frami Id; halo, cyano, hydroxy, acetyl, C1.5

W1 Canot P 5l NGoRS SRt BRE BRibeRashly ot &
éIRYI!\/btd%dedﬂrH{a@f(gdaddRi b ROTESLAYH;-dHeeNnoxy) - propyl sul fa
nyl ] - phenoxy}-acetic acid; 18 WO 2005/ 042478

PCT/ US2004/ 030375
éﬁ{vgpayl -4-[14-(4-trifluoronethyl-phenyl)-3, 6-di hydro-
pyr ah-2- yl met hyl sul fanyl ] - phenoxy}-acetic acid,

{2-Methyl -4-[4-(4-trifluoromethyl -phenyl)-but-3-enyl su
| fanyl ] - phenoxy}-acetic acid; (R-{4-[2-

ora phEfrﬂ%‘{ﬂ)lt@at'ﬂaﬁﬁﬁ?@tﬁb@osqlbthﬁé@ﬁoxy- ph e n oxy) - propyl su
| fanyl]-2-nmethyl - phenoxy}-acetic acid;
(R -{4-[3-(4-Ch | oro- phenoxy) - 2- et hoxy- propyl su
Compplihd ofrtiichpltesent mvertidn aartiso basekcted from:

R.:{4-[3-(4-tert-B | -.pheno - 2-et hoxy-prapyl s
Adirag ol ucaathulonangsy iprpy tRior -
methyldh@nn&?]—wl?t hyl -4-[2-(4-trifluoromet hoxy-phenoxynet hyl) -
but yI'sul f anyl ] - phenoxy}- acetic acid;
Actic{aciq 4¢ 26 2e thopirandx(irifistanginetdipplesioxy]propyllthiol-2-
I.fanylJ - 2- met hyl - phenoxy}-acetic acid,
methylptqup%ﬂ-{% 4-tert-Butyl - phenoxynet hyl ) - but yl sul fanyl ] -

ARedTridd; BIRRSL2) o oRy - GubromBimApnEnoxylpropyllihiol-2-

methylphanoxylny! ] - phenyl }-aceti ¢ aci d;
(R)-{3-Chl oro-4-[3-(4-chl or o- phenoxy) - 2- et hoxy- propyl s
ul fanyl ] - phenyl }-acetic
Specifically, compounds of the present invention further include:

{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-butylsulfanyl]-phenoxy}-acetic
acid;
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-pentylsulfanyl]-phenoxy}-
acetic acid;
{4-14-Cyano-2-{4-trifluoroimethyl-phenoxymetiiy!)-butylsuitanyij-2-metiyl-
phenoxy}-acetic acid;
(R)-{4-[2-Allyloxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-
phenoxy}-acetic acid; ‘
(R)-{4-[2-Methoxymethoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-
methyl-phenoxy}-acetic acid;
{4-[2-Ethoxy-4-(4-trifluoromethyl-phenyl)-butylsulfanyl]-2-methyl-phenoxy}-
acetic acid;
{3-Chloro—4-[2-ethoxy-3-(4-trif|uoromethyl-phenoxy)—propylsulfanyl]-phenyl}-

acetic acid;
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acid; (R-{4-[2-Eth oxy-3-(4-trifl u o rom
et hyl - phenoxy) - propyl su | fanyl]-2-net hyl -

w@b@apiam f anyl }-acetic acid; (R-{4 ~ PCT/US2004/030375
[2 Et hoxy- 3-(4-trifl uoronet hoxy- phenoxy) - propyl sui t any

L Etmi M1eth}dt&wtrﬁmbfcﬂﬁéﬂﬂyt-éﬁéﬁb)@y)ﬁtﬁbéyls&I?én;ﬂ??%ethyl-

-trifl uoro
et hyI P ﬁﬁ@tlﬁﬁpﬂ but yI su I fanyl]-

PRy A BSShe R P P Wi Rz Y-
) butyh@ubxwmm;acmenyl sul fanyl }-acetic acid; Acetic
{44[2[ @zﬁplOZOﬂwpbs%p “2ZsyImethoxyi3atd-BiforgmeiveRbRIPXPr opy

| sul f t aci d,

{4-] (@@f’l}’k“hfaayﬁ éﬂﬁfﬂSﬁ %(%yaoard?r{;gtequ phenoxy) pr opy
{4s 8- Cyznnyd) P- 42Hmlebfqrheﬂhbbp1w)dxyméthyl b%b&&lﬂ%@l]@%ﬂ@l-
PCT/ US2004/ 030375 .

{4-]20 -a8eia ac{d; £ | uor onet hyl - phenoxy) - pr opoxy] - 2-

A %'gﬁp@é?‘?r'oﬁié@oxﬂﬁnﬁéﬁ R0 methy-
usi ngphenpoiatetiohcior mul a (1). In particular, the

BB b SRS o B ccet

exenph¢ifi ed above. Exanples of preferred conmpounds
i ncl ude those described in Table 1 below. Table 1
Eolietird-[St-(dutriflupromgifylepherteq)-2-(4tinfEeramethyl-pherx@methyl)-

2 H02%r’obyfsﬁgangllh-pggﬁoxy}—acetic acid;
{4-[2-Benzyloxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-
phenoxy}-acetic acid;
{4-[2-(4-Butyryl-phenoxy)-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl}-2-
methyl-phenoxy}-acetic acid;
{2-Methyl-4-[3-(4-trifluoromethyl-phenoxy)-propenylsulfanyl]-phenoxy}-acetic
acid;
{2-Methyl-4-[2-methylsulfanylmethoxy-4-(4-trifluoromethyl-phenyl)-
butylsulfanyl]-phenoxy}-acetic acid;
1<, +-Diethoxy-4-(4-tiifiuciomethyl-phenyl)-butylsulfanyt}-2-methyi-phenoxy}-
acetic acid; ’
{4-[2-Ethoxy-4-(4-trifluoromethyl-phenyl)-but-3-enylsulfanyl]-2-methyl-phenoxy}-
acetic acid;
{4-[2-(4-Trifluoromethyl-phenoxymethyl)-butylsulfanyl]-phenoxy}-acetic acid;
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-heptylsulfanyl]-phenoxy}-
acetic acid;
{4-[4-Methoxy-2-(4-trifluoromethyl-phenoxymethyl)-butylsuifanyl]-2-methyl-
phenoxy}-acetic acid;

{2-Methyl-4-[3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-phenoxy}-acetic acid;

18



SO 3HX2C, ---10 CF3 S Ho2C --'~O CF3 S~0 20 WO

2005/ 042478 PCT/ US2004/ 030375 5HMX®RC,---"O CF3 O
WGRHORC2478 ~0 \ CF3 O0 70 HO _ S 0 a CF3 0 8HOI/US2008030375
CH3 5--~~ 0\ HRCCF3 9\ | , O\ I S~ Cf

A RGy1-4-[4=@-rifluororhbthFEah &y -806-dihy M3 -3A0R/r8424 78
ylmethylsulfanyl]-phenoxy}-acetic acid;
{2-Methyl-4-[4-(4-trifluoromethyl-phenyl)-but-3-enylsulfanyl]-phenoxy}-acetic
acid;
(R)-{4-[2-Ethoxy-3-(4-trifluoromethoxy-phenoxy)-propylsulfanyl]-2-methyl-
phenoxy}-acetic acid;
(R)~{4-[3-(4-Chloro-phenoxy)-2-ethoxy-propylsulfanyl]-2-methyl-phenoxy}-acetic
acid;
(R)-{4-[3-(4-tert-Butyl-phenoxy)-2-ethoxy-propylsulfanyl]-2-methyl-phenoxy}-
acetic acid;
(R)-{2-Methyl-4-[2-(4-trifluoromethoxy-phenoxymethyl)-butylsulfanyl]-phenoxy}-
acetic acid;
(R)-{4-[2-(4-Chloro-phenoxymethyl)-butylsulfanyl]-2-methyl-phenoxy}-acetic
acid;
(R)-{4-[2-(4-tert-Butyl-phenoxymethyl)-butylsuifanyl]-2-methyl-phenoxy}-acetic
acid;
(R)-{3-Chloro-4-[2-ethoxy-3-(4-trifluoromethoxy-phenoxy)-propylsulfanyl]-
phenyl}-acetic acid;
(R)-{3-Chloro-4-[3-(4-chloro-phenoxy)-2-ethoxy-propylsulfanyl]-phenyl}-acetic
acid;
(R)-{4-[2-Ethoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyi]-2-methyl-
phenylsulfanyl}-acetic acid;
{Rj-14 [2-Ethoxy-3-(4-trifluoromethoxy-phenoxy)-propylsuifanyij-2-methyi-
phenylsulfanyl}-acetic acid;
(R)-{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-butylsulfanyl]-
phenylsulfanyl}-acetic acid;
(R)-{2-Methyl-4-[2-(4-trifluoromethoxy-phenoxymethyl)-butylsulfanyl]-
phenylsulfanyl}-acetic acid;
Acetic acid, {4-[(2R)-2-hydroxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-
2-methyl-phenoxy}-;
Acetic acid, {4-[(2S)-2-hydroxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-
2-methyl-phenoxy}-; and
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PCT/ US2004/ 030375 11HX2C, --~1O01 \ , 11 CF3 S O CN
HO2C, ---~0 CF3 12S O CN 13CF3 HO2C'--10 05-~'r S~~O0 OH
waeae47s - ~O CF3 S~~0 Ove 15HO2C, ---, O CF3 O EEX/US2004/030375

16H®2C, ---~0 CF3 S O Ot 17HO2C, ---10 CF3 S~~0 Oet 22

%ng@@gé%;Bz : Zﬁiflﬁ%rh@é??%ﬁ&?@@?—%mW%@tr@ﬁ%h'ehoxy}—acetic

--10 CF3
acid.

The present invention also provides compositions containing and methods of
using compounds of Formula (I). In particular, the present invention provides
compositions containing and methods of using compounds of Formula (l) as
exemplified above. |

Examples of preferred compounds include those described in Table 1 below.
Table 1

Compound

Number
Structure

1 HOZCVO\@ /©/CF3
S/\r\o

2 HOZCVO\@\ /©/CF3
s/\(\o

3 HOZC\/O\©\ /©/CF3
S/\(\O

HO,C._O CFs
4 O Qr
s/\Co
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O 20HRZC~-0 CF3 S O 21H02C~0 CF3 S~~0O O 22H02C~0 , /

CF3 J S~Y-O 0L 0-- 23H02CG-O/ CF3 S O O 23 WO
wWQOB50@28178 PCT/ US2004/ 030375 HO2C, OCF3  24&PAT/BS04/030375

0- 0- 25HR2C~--0j / CF3 OO0 S- 26HRC-O1I \ / CF3 S~~O

5 Hozcvo\é\ /©/CF3
S o

6 HO,C._O. i CF;
S 0~ :

7
HOJJ\/ o

O
s> "0

9 HO.C @/CF3
S/\(\O
4 Ci

10 H020v0\©\ : CF3
CN
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OO0 ™ 27TH®C-O\ / CF3 S~Y~-O O S C 28HXRC'--.~OL /

CF3 S~~0 OBn 29H2CIN-~IO\ , CF3 S~~O O la Ow 24 WO
wWQOB50228178 PCT/ US2004/ 030375 30HORC, - - ~0 CF3PESHUER2004/630375

0310~01 \ a;--CH3 OH 32HZC CF3 ~ S ~O C

OEt
H>2C|---~O0/ CF3
11 HO,C._ \@ :
CN
12 HO,C._O. i CF
S 0~ :
I
CN

13 HO,C._ O

14 HO,C._O

o
Weo@r“a
U

16 HO,C._

Onu

17 HO,C._O

o
o
4

O
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33S~O O | 34H®2C,---10/ CF3 0 CF3 HR2C-O/ CF3
355~~CO O _ 25 WD 2005/ 042478 PCT/ US2004/ 030375
waeHea4® JCF3 S 0 O, ,- ., |0 HR2C-O 1 \ , |1PCIZBS2004/030375
37S5~0 O 38HO2C~0 | I CF3 S\ o~ 39HXZC-O CF3 Q1

S~ 40HO2G O

19 Hozc;\/o\<5L O/CF
ojj

20 HOZCVO\@\ /@CF
o

21 HOZC\/O\@ /©/CF3
S/ﬁ/\o

22 HOZC\/O\@ /©/CF3
. S/\I/\O

23 HOZC\/O\©\ /©/CF3
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S\ \ 41HRC-0 I \ / I CF3 S\ \ OH 26 WD 2005/042478
PCT/ US2004/ 030375 42HX2C,----10a CF3 S j"~ O

WaA MR8 1- 1Or CF3 S~~0 OH 44HX2C'-~10, || CRCTUSHD4/030375
45H02C11 -10/ CF3 -\/ OH Were the conmpounds

accord

center,
Where t

centers

it ist

m Xt ur €
the preg

crystal

nol vnor
ooy

ng to this invention have at Teast one chiral
they may agegprdi pgly| exist as enantiorers.

he conpounds 6o§§és WO Or nore i fal®

, they may addition exikst_.as t er eomers.
o be “understood that al £ such Psorers and

s thereof are enconpassed wiQhin the scope of
sent invention. Furthernore, me of the

line forns for the ,conpounds hay exist as
phs and as such are intended to be included in

the priesent invention. In agdition, sone of the
asnpourds may formisojo@ai@s W th water L. 6CF,
hydr at @s) or common organi | vent s, uch
sol vategs are al so intended 8 Qi ed within
the scope of this invention. The igvention provides
t he di scl osed conpounds and cl osely Yel at ed,
pharmageutically acceptable forns of Sthe di scl osed
conpounds, such as salts, esters,
26 HO,C._ O CF;4
S/Y\O/[]
Bl
0O~ "OH
27 HO,C._ O i _CF3
. S/\|/\O
O
7 S
—
Cl
28 HO,C._ O CF,
S/\/\O/i:
OBn
29

HOZCVO\@ CF,4
L
oM

e
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27 WD 2005/ 042478 PCT/ US2004/ 030375 am des, hydrates

or solvated forns thereof; masked or protected forns;
w@nasoeaest ¢ nmixtures, or enantionerically orPCT/US2004/030375

optically pure forns. Pharmaceutically acceptabl e

salt§, esters, and am des | nclude carboxylate salts

30(e.g , C1.8 alkmbw3cyﬁlo | kyl, aryl, hetepparyl, or
non- ar omati ¢ het erédcycli am no acid niel fon salts,
esters, and am des which Lt hi

s Asonabl e
benetit/risk ratio, pharmaco oglcafﬁy effective and
suitable for contact with the ti® of patients

wi t hout undue toxicity, irritatio r allergic
resppnse. Representative salts includeyhydrobrom de,
hydrochl ori de, sulfate, bisulfate, nitr@ate, acetate,
oxal ate, valerate, oleate, palmtate, stearate,

IS

taurate;—borate,—benzoate;tactate, phosphate;
tosylate, citrateQ naleatje, fumarate, succinate,

3ltartrate, naphth ,Akgxolyleate, at e,
| act { obi onat e, d laury fonate may i ncl ude
al kali netal and al kali e&fl ch as sodi um

pot agsi um cal cium and magnesi ug
non-t{oxi c ammoni um quaternary ammoni um and am ne
cations such as tetranmethyl amonium nethyl am ne

trinethyl am ne, and ethylam ne. &. S M
32Berge, et al., & i cal Salt " Pharm
Sci.| 1977, 66:1-19, whrehMNSA d herein by

refefence. Representative phar ced’ically accept abl e
am des of the inventionYnclud®%hose derived from
amohia, primary C 1.6 alkyl amnes and secondary d

(C 1}6 alkyl) am nes. Secqndary am nes include 5- or
6- nepbered het clhc ar heteroaromatic 4d ng
33m)ieiies contaiﬁ?%%xafb 7 one nitrgge é?%n1and
opti pnally between 1 and additi oral ‘ket’er oat ons.
Preferred amides are derived Trof affronia, C 1.3 al kyl
primary amnes, and di (C 1-2 al ky})am nes.
Repr esentati ve aharnuceutical fy agieptable esters of
the inventio include C 1-7 al kyl, , _, cycloail vy ,
phenyl, and phenyl (C 1.6 )al kyl esters. Preferred

estefs include methyl esters. The invention also

i ncl udes disclogg? conpou ds havi ng one or re
functional grou %%»g., any no, or carBoxyt) 3masked by
a pretecting group. Sonelo_n\t ese.masked' or protected
comppunds are pharnaceuti ¢al [§ agceft able; others wil
be useful as internedi ates. Synt 6iciMeHmmaum
and processes di scl osed herein, :

34

CF3

35 Hozcvoﬁj\ /©/CF3
S/\CO
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—
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and m nor nodifications thereof, are also within the
scope of the invention. HYDROXYL PROTECTI NG GROUPS 28

wODR0E1942478 PCT/ US2004/ 030375 Protection fRCT/UK®04/030375
hydr oxyl group includes nethyl ethers, substituted

met hyl et hers, substltuted ethyl ethers, substitule

sgdenzyl ethers, Silyl ethers. Substltute thhyl
Ethe S Exanples o §uﬁs ed net hyl Fincl ude
met hyoxymet hyl, nmet hylt |, t-ﬂ:;?ﬂ t hi omet hyl ,
Obenzyl

(phe yldlnethyIS|IyI)nEthoxyn§th oxynet hyl ,
p- metthoxybenzyl oxynet hyl , (4-net @he oxy) net hyl ,
guai acol net hyl , t-butoxynethyl, entenyloxynethyl

4-

siloxynmethyl, 2 nmeth oxyeth oxyme hrl
2,2,2-trichl oroet hoxym et hyl,

bi s( 2- chl or oet hoxy) net hyl, 2-
(triethytsityt)ethoxynethyt—tetrathyd—+ro—pyra—ry

rryT
3- br onot et rahydro yrangl tetra hyd roth io pyra nyl,

371- et hoxycycl oh ptROXYyt et r ahyd Gyl , 4-
met hoxyt et r ahydr ot h| opyr @ /@u
4- mef hoxyt et r ahydr ot hi opyr@nys$ 0 o, 1-[(2-
I

[
chl ofo-4-nethyl) phenyl]-4- netho p|8er|d| -4-yl,
1, 4- di oxan-2-yl, tetra hyd rofu ra nyT“/
tetrahydrot hi of uranyl and

- 2,3,8a,4,5,6,7, 7a-oct ahydr,o-7, 8, 8-trinethyl -4,7
3snet hanobenzofuramz&ylo Substi tuted Ethyl %Ft%ers
Exanpl es of subst it uted | ethers i de

1- et hoxyethyl, 1-(2- ch
1- met hyl - 1- nethoxyethyl 1- met hy
1- ne1hy| 1- benzyl oxy- 2- quoroetﬁ
2,2,2-trichloroethyl, 2-trinethyls IerthyI 2-
(phewylselenyl)ethyl, t-butyl, allyl, p- chlorophenyl

haoan—=v/I|

- 1- benzyl oxyet hyl ,

p-ne hoxyphenyi, L 4= UIHiLIUpHCHyI, atrd ez Yy
Substi tut ed Benzgl Ethers Exanpl es of substltuted

39penzyl ethers in Ethoxybenzyl 4CF3
di mef hoxybenzyl, o-nit ro [, p-nit nzyI ,
p- hal obenzyl , 2,6-dich|orooen&yl p>" cydnobenzyl ,
p- phenyl benzyl, 2- and 4-picol yl 0. 3-net hyl - 2- pi col yl
N- ox) do, di phenylnmethyl, p, p'-d Jnitrobenzhydryl,
5-d ) benzosu beryl, triphenyl net hyt - a-
napht hyl di phenyl net hyl , p- net hoxyphenyl di phenyl net hyl ,

di (pr

) HOZC\/O\@\ /\/\/©/ -
s A

41 HO.C._ O i CF3
S/\’/\/©/
, OH
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met hoxyphenyl ) phenyl net hyl ,
tri(p-nethoxyphenyl)nethyl, 4-(4'-
whe@soghehacyl oxy) phenyl di phenyl net hyl ,

PCT/US2004/030375

4,4 4" -tris(4,5- dichlorophthalimdophenyl)nethyl,

4,47 4ﬁ1tr|s(levullnoyloxyphenyl)netnyl, 474T1T,7411-

tris(benzoyl oxyp t hyl ,
4%3(Irndazo|-1-y|ﬁ§?% ?e ", 4" 29 W20

PCT/ US2004/ 030375 di net h henyl ) pet hi

1, 1- bi s(4- met hoxyphenyl)-1"-p§re

S, S-dioxido. Silyl Ethers Exanples of silyl
inclyde trinethylsilyl, triethylsijlyl

20087042478

st hyl, 9-ant hryl,
9- (94 phenyl)xant henyl, 9-(9-pher® - 10- oxo) ant hryl ,
1, 3-benzodi t hiol an-2-yl, and benzi|sot hi azol yl

et hers

triigopropylsilyl, di net yllsopropyIS|IyI
azdi et hyl i sopropylisojoul . od
t- butyl di met hyl silyl,
tribenzylsilyl, tri-p-xy

i et hyl t hexyl si Lyl ,cF,
) _yI di phenyl |

I silyl
di phenyl nethyl silyl, and t- bu?bn/ti?oxyphenyIS|lyl
Estefs 1In addition to ethers, droxyl group may be
protected as an ester. Exannles of esters include

formate, benzoyl f or mat e,

net hoxyacetate, tri &@ny hoxyacet a
phenoxyacet ate, p-chl orophe

p- P- phenyl acet ate, 3- phenylpr pi nat
oxopent anoat e( |l evul i nate),

4, 4- (et hyl enedi t hi 0) pent anoate, pival oate,

acet at e, chloroacetate
44di chl or oacet at e, jyoJd chbor dacet at e, |quor@@§etate

adamant oate, crotonate, 4-nethoxycrotonate,

45p-phenylbenzoatqﬂ1;>4 6- tuwimethyl benzo te(ﬂES|toate)

Car bpnat es Exanpl es>0of ponat es i nc nethyl
9-fl worenyl met hyl, ethyl} tr $ t hyl,
2-(t|inethylsilyl)ethyl 2- (ﬁﬂiﬁﬂf;ﬁ fonyl)ethyl, 2-
(triphiei-iylphospl, ur||o)ethy|, FSobutyi, vinyls,

dlivi, p-riitrophenyl benzyi, p- nethoxybenzyl,

benzoat e,

3, 4- di met hoxybenzyl o-nitrobenzyl, p- ni trobenzyl,

S-benzyl thiocarbonate, 4-ethoxy-1-naphthyl,

met hyl dithi ocarbonate. 30 WD 2005/ 042478

and

W0 %ﬁ%@lﬁaé according to this invention have at least one chiral

center, they may accordingly exist as enantiomers. Where the compounds possess

two or more chiral centers, they may additionally exist as diastereomers. it is to be

understood that all such isomers and mixtures thereof are encompassed within the

scope of the present invention. Furthermore, some of the crystalline forms for the

compounds may exist as polymorphs and as such are intended to be included in the

present invention. In addition, some of the compounds may form solvates with water

(i.e., hydrates) or common organic solvents, and such solvates are also intended to be

encompassed within the scope of this invention.

The invention provides the disclosed compounds and closely related,

pharmaceutically acceptable forms of the disclosed compounds, such as salts, esters,
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Assi sted C eavage Exanpl es of assisted cl eavage
i ncl ude 2-iodobenzoate, 4-azi dobutyrate, 4-

WonRdoso42478ret hyl pent anoat e, o- (di br ononet hyl ) bePZDESE)4/030375
2-fornyl benzenesul fonate, 2- (nethylthionethoxy)ethyl

amidess &wydrates er séivatet foyhisitherserhasykediby '\fﬂitécteaﬁérrﬂs and racemic
| t hi omet hoxynet hyl) benzoat e. scel | aneous

mixtureéggtégﬁa@%rﬁﬁp@%uyo@r PRticalY PHFRBIEISest er s i ncl ude
2,6-dichloro-4 methyl phe noxya cetate,
2,6-dichloro-4-(1,1, 3, 3-tetranet hyl butyl ) phenoxyacet at
Bhaﬂ’naeelﬂlw(lsl aﬂ:eeptabte‘sdltm epierg, piRhamidieshalute carboxylate salts

(e.g., C(1|z_z3 ﬁkﬁﬂé{/’ﬂﬁw acgﬁ 3}%@{({9?{/) ,bé; Bcralg%?omagg rl]1cé’cseur((;c(::;/crl]lcc):?arenlno acid
addltlorpséﬁ@té%‘?ébéc§ﬁ9%’i‘r¥ﬁé§’9ﬁﬁ&f‘étﬁ withinfa RERBAGBR benefit/risk ratio,

a-napht hoate, nitrate
pharmagologically effmtwarmﬂh;umaﬂbbsfdn«xonthwmutﬁahe lisBues of a’uents without

| phosphi not hi
undue BXERY, B0 et o R PR eO T Ve SalpI aude

hydrob@lﬂhlﬂénﬁy@@chlﬁbﬁhédﬁulﬁéiéflﬁ&ﬁh‘ate nltratef acefate ?xalat . yalerate,
met hanesul f onat e( nesyl at e) benzyl’'su a

oleate, pakynt%tﬁestemtﬂdaumeate mmoasa FI’actatﬂ:tpmugphate 1td$r§ylate
irate, AQBRCEA B8 e T RAR. P8BS et BePeatonate,

Iactlobmmtbybndnlduqﬂimfonfaaé bTABEE aySHERILE KA M| 'éYlH alkall earth
amat es, assj sted cl eavage car bamat es, phot ol yt

cations @Pégxﬁég%?ddlﬁf‘baﬁ*@tsé%lm GAlQam; 9pé rdegnasiumy as welras non-tOXIc

ammonmrﬁﬁ&ﬁlétgn t%hn?rf\[)}glglﬁt are es | n @gsﬁ"f@ﬁxfﬁﬁnpl & %E‘Wyl

ammonurh) mththrlnmi, h}fhettﬁda(rﬁmleubﬁﬂ)eihyléﬂ‘rﬁm/'Sééfé)klample S.M. Berge,
t
et al. "'%“éry*ac‘[%ﬁ' 'Er'g@irg‘? bATD 56, 1é7206$ér1%wmpbmn@samra§ed

herein 8 cdr#%tg%om 0375 g@‘%@ﬁ'ﬁﬁ?@%@h’{z%ﬁnﬁ@%%@% ofthe

InventIOQUB@udeljh@&B detiyed ﬁ'anbaﬂma'(mrsa JiprirhageC 4. alkyl amines and
secondgryzd t1r6| aﬁl?yl)oa[u(T)nenehsy Secondary amines include 5- or 6-membered
heterocyclic or heteroaromatic ring moieties containing at least one nitrogen atom and

optionally between 1 and 2 additional heteroatoms. Preferred amides are derived
from ammonia, C 13 alkyl primary amines, and di (C 1 alkyl)amines. Representative
pharmacsutically acceptable esters of the inventioi include C 17 alkyl, C ,., cycioaikyi,

phenyl, and phenyl(C 1 )alkyl esters. Preferred esters include methyl esters.

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

and minor modifications thereof, are also within the scope of the invention.

HYDROXYL PROTECTING GROUPS
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trimethylsilyl ethyl, 2-phenylethyl,
1-(1-adamantyl)-1-nethyl ethyl, 1, 1-dinethyl-
whadosesaygd , 1, 1- di net hyl - 2, 2- di br onoet hyl , PCT/USZOO4/030375
1,1-dinethyl-2,2,2-trichloroethyl, 1-nethyl-
I

I@thgbfg&gfl%fttbi%h?&lwl group includes )r/neét%l ?thers (substltuteéj methyl
ethers zSub|sj;4tute|q et |e§l1e,rs,23ut(s‘kltuﬂedbenzyl ethers, and silyl ethers.

i cycl ohexyl car boxam do) et hyl, t-butyl, 1-adamantyl,

vinyl, allyl, 1-isopropylallyl, cinnanyl,

éubsﬁtu&,fd mwllsth&squ' nol yl', N-hydroxypi peridinyl,

alkyTdithi o, benzyl nmet hoxybenzyl p-nitr obenzyl

prampiasotaisijod i mashukaihers incizde meiyDaymBtingy| 4.

ety EESH A RYPRSHE . R BT B metads <1 eq

benzylsxtypastage pl-riﬂétmﬂ(?aniWékwhéthyDﬂh&’éthoxyphenox }methyl

2-met hyl sul f -t ol uenesul f on et hyl
gualaccglmqtmylat-autqwm@ml]%ﬂeﬁmny axymathyl sﬂ@wm%y 2-2, 4

meno LR 222N e,cnn:ér.o%@go%wﬂ%%nnwoxwmemw, 2
(trimetiRAsiyBetresdyiethytt téﬂiahydrdpym)&! d%-bhﬂﬂététrahyd ropyranyl

dj h drox boryl ) benzyl benzi soxazol yl ne
tetrahygr ﬁysucleh%Y{oﬁywﬂp}wtrabn%no@vgmy
e gt g e i B

chloro-4-methyhphaowi 4 8nethoxpbipardgin;4-gihd ,4- dloxan-2—yl tetrahydrofuranyl,
henyl (0-nj t I . U T

ey AR B)  BA B o R e 2

methardbamebhiraginyi - (i Q -carbonyl derivative, N

- p-tol uenesul f onyl am nocar bonyl , and
N - phenyl am not hi ocar bonyl. M scel | aneous Car banat es

§§%| gsd g[! ’-T-E ﬁcel | aneous car banmat es i nclude t-anyl,
amat e, p-cyanobenzyl, cycl obutyl,
Exmhplwwﬂ su&mjt@@efﬁwLethéry%@lm&métﬁﬁwéthyl 1-(2-

cyloxybenzyl di i sopr opyl net

chloroeﬂwc'gx;ae’qlw{ homladﬂdwthnwthy o‘L-mQthyl 1-benzyloxyethyl, 1-methyl-1-

vonzy AR SRR 2 Yt 11 o

(phenyls&@%bﬂmmyl aWI(ﬁﬁhWrbdwéﬁW-h}éthoﬁyﬁhﬁr@ﬂlﬂ agliniybphenyl,
2- |odoethyl i sobornyl, isobutyl, |son|cot|nyl,

and bepzyly' - et hoxyphenyl azo) benzyl, 1-m ethyl cycl obutyl,
1- net hyl cycl ohexyl, 1-nethyl -1-cycl opropyl net hyl ,
1-methyl -1-(3,5-d i nmet hoxyphenyl )ethyl, 1-nmethyl-1-(p
Sab@mm&mnaémag&m&uECT/uszoo4/030375

BB SRRLERE Binu s Htudg PIpthG by, 3.4

dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, p-halobenzyl, 2,6-dichlorobenzyl, p-

cyanobenzyl, p-phenylbenzyl, 2- and 4-picolyl, 3-methyl-2-picolyl N-oxido,
diphenylmethyl, p, p’-dinitrobenzhydryl, 5-dibenzosuberyl, triphenylmethyl, o-
naphthyldiphenylmethyl, p-methoxyphenyldiphenylmethyl, di(p-
methoxyphenyl)phenylmethyl, tri(p-methoxyphenyl)methyl, 4-(4'-
bromophenacyloxy)phenyldiphenylmethyl, 4,4’ 4" -tris(4,5-
dichlorophthalimidophenyl)methyl, 4,4’ .4"-tris(levulinoyloxyphenyl)methyl, 4,4',4"-
tris(benzoyloxyphenyl)methyl, 3-(/midazol-1-ylmethyl)bis(4 ',4"'-
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(phenyl azo) benzyl, 2,4,6-tri-t-butyl phenyl,
4-(tri et hyl ammoni um benzyl, and 2, 4, 6-
wao eooseidagd benzyl . Exanpl es of am des include: Pom/tism04/030375
N-fornyl, N-acetyl, N-chloroacetyl, N-trichloroacetyl,
v, . - -
dumetﬂ%xgbh% g/}hgt?@glﬁéﬂ] yt:lnéMﬁ}th‘ltﬁ(g)@Pﬁéaﬂm pyrenylmethyl, 9-anthryl, 9-(9
phenyh)kéhtbgnyld@’r SephmmyhriDemxo)ahthpdgnt Sytharizedithialaaniyl, and

N-benzoyl, N-p-phenyl benzoyl. Assisted
benz'selﬁ"é%‘géiegﬁ g19X19%: r ophenyl acet yl |
N- 0- ni t rophenoxyacetyl, N-acetoacetyl, (N -

di t hi obenzyl oxycar bonyl am no) acet yl ,
I&M_Eﬂdﬁdr oxyphenyl ) propi onyl, N 3-(o-

31¥ w gﬁg{stlﬁgHHgﬁquW%m 6%§;hylsﬂyl triisopropyilsilyl,

d 12 | _
.met%liomyg d(éfh;{l@bﬁftgdwempmgnzyl)ﬂta?%g’wybutyld|methy|suy|t

butyldlﬁhenwényinunb@yuzylswlatﬂa@wtyﬁllui dinheaytsdyli diphenglmethylsilyl, and t-

oyl, No (benzoyl oxynethyl)benzoyl, and
b”ty'm%,“g‘?’&p‘aﬁﬁﬁgf'@s- oxazol i n- 2- one. Cyclic Imde
Derivatives N phthalimde, N-dithiasuccinoyl,

N-2, 3-di phenyl mal eoyl, N-2,5 d inethyl pyrrolyl,
.4, 4-tetranet hyl di silylazacycl opent ane adduct,

t
$n %Hgﬁ ttﬁ ﬁﬂ?rs ag1ydrox QR may! aenpr?tected as an ester. Examples

tri

of estdms indhsde fomeajeJ béqszylfermate he8tdie, chloroacetate, dichloroacetate,
ycl.ohexan nd 1-substituted

ichlofpagSfite) oA Fidtacmptnpesiate. tiPREReHeyRvetate,
phenoﬁ%ééjﬁgEﬁ i k@%hgﬁgﬁyﬁa:&té‘q b'hb-ﬁ'heﬁ &étﬁ%g.sﬂg@{n prgpionate, 4-
oxopentanRata(levatinaie),st,#3y(elredénedithimpaytianoate3 pactoatey adamahtoate,

- | - 4-nj t I - :

crotonfle kAT AR behte g KRS 2
tr,metnymé)ﬁ&gg(ﬁ@g,t})m@t hyl , N 5-di benzosuberyl,
N-tri phenyl net hyl’, N-(4 33 WD 2005/ 042478

PCT/ US2004/ 030375 net hoxyphenyl ) di phenyl et hyl ,
ag | fluorenyl, N-2,7-dichloro-9-
_ met hyl ene, N-ferrocenyl methyl, and

RExaniples by tamonatd$ inekidéemetHyl,efldrehyidiétHers ethyl, 2,2,2-
trichloroethyl, 2-(trimethylsilyl)ethyl, 2-(phenylsulfonyl)ethyl, 2-
(triphienylphospluitiojethyi, isobutyi, vinyi, dliyi, p-nitrophenyi, benzyi, p-
methoxybenzyl, 3,4-dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, S-benzyl
thiocarbonate, 4-ethoxy-1-naphthyl, and methyl dithiocarbonate.
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N-1, 1-di et hyl t hi onet hyl ene, N-benzyli dene,
N- p- met hoxybenzyl i dene, N di phenyl net hyl ene,
wORG§A43ys | dyl ) mesi tyl ] met hyl ene, and N- (N , NPET/US2004/030375
di met hyl am nonet hyl ene). PROTECTI ON FOR THE CARBOXYL
GRS FSiivageExanpl es of esters include fornate,
enzoylformate, acetate, trichloroacetate,
Examples @fa@%&l%tﬁd,clwag@ayaludeaa-@,dopaemwaéazwomutyrate, 4-

: - r it at n e, ed I\/leth
nitro-4 By BpRIERALYS T R ROBR e, PRtk ibBhrarailionate, 2
(methyﬂhfokﬂtﬁh@ btﬁgﬂ bﬁPbonall@tmgﬁéﬂﬁltHWmetﬁﬁkﬂbbfﬁé@ﬁEhB>2‘
tetra hy yranyl, tetra hyd rofu ra’ny
(methyRiomsth @l(yms% BPEOate. (tri met hyl silyl )et hoxynet hyl ,
benzyl oxynet hyl , phenacyl, p- bronophenacyl,
a- net hyl phenacyl , p-net hoxyphenacyl ,
MisdatizpevaoEstdrgl , and N- pht hal i m donet hyl .
éSubtlt ted Ethl Esters, Exanpl es of 2-substituted
KApPless ssquen%és QStﬁfsszMd@rﬁ’ Brdiehlaga-4-

methy|§hé}?é>ﬁ/%58?§t% 2 gﬂ%éh@&gﬁ quek: g,ﬁteﬁr‘ag%é{ﬁrgpﬁ y@?héb%&%&am, 2,4-

bis(1, 1+d|meﬁ1}¢mopsl)plﬁemmty)aeetaté,, cfﬂer(oﬂﬂf@nylﬂmbf isoplLiyestey!

monosnict&g?zhtgy r%) %ﬁéﬁf}%‘y&ﬂy&eé thQWatg hos hc%;gg f%,a]hr%ohyl)benzoate, p-
P- benz%éfé %glﬁé;%thoéié %br?l% kakﬁghl‘ﬁ\ylw-_téfﬁé@%w Cplﬂwr}si)lIn1}</)|ro’diamidate, N-

buten-'1
phenylcparbama,te grats, @M}d{aimsp)‘m’cﬂhmyl, and héaihyitrophenylsulfenate
Substituted Benzyl Esters Exanples of substituted
benzyl esters include triphenyl nethyl, diphenylnethyl,
BuBdatest rophenyl ) met hyl, 9-ant hryl net hyl,
-di oxo)anthryl methyl, 5- di benzosuber yl,
Exwp@mfmlﬂ@ynateszm muefswfate;rrneﬁhmmsmfmmtewesmﬂeyl

005/ 042478 PCT/ US2004/ 030375
benzyl:%pll%ﬂg %fﬂr@gﬁ% 'F‘,? ‘p- br onobenzyl , o-nitrobenzyl,
p- ni trobenzyl, p-nethoxybenzyl, 2,6 d inmethoxybenzyl,

Isulfln enzyl, 4-sul fobenzyl, piperonyl,
AMINOAPI%QfTrEéT ING & ébzp?nenzyl Silyl Esters

Protection for the amino group includes carbamates, amides, and special —-NH

protective groups.

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

urea-type derivatives, and miscellaneous carbamates.

Carbamates

Examples of methyl and ethyl carbamates include methyl and ethyl, 9-
fluorenylmethyl, 9-(2-sulfo)fluorenylmethyl, 9-(2,7-dibromo)fluorenylmethyl, 2,7-di-¢-
butyl-[9-(10,10-dioxo-10,10,10,10-tetrahydrothioxanthyl)jmethyl, and 4-
methoxyphenacyl.
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Exanpl es of silyl esters include trinmethylsilyl,
triethylsilyl, t-butyldi nethylsilyl,

wo 2504l met hyl silyl, phenyl di methyl silyl aPcr/us2004/030375
di-t-butylnmethylsilyl. Activated Esters- Exanpl es of

&iysviaited mayier s i nclude thiols. M scellaneous
Derivatives Exanpl es of m scell aneous derivati ves

iExamgples o% substéy edze’fbb/kt;arbarr@ie&u‘a‘,hme A@s2-trichloroethyl, 2-

met il fhu2 B B ek Ry tpetieind * g 2
haloetigyl0 Y [ -@intetA PN 22dTb RPEGSAY I GH Hﬁnétﬂ?ﬂt@xz-tr%rﬁc%éfhyl 1-methyl-1-

sters Exanp |l es of st annyl esters incl
(4-bipherybi egidi Mﬁﬁ-dIatr@tyhphenylbrdt-mbﬂt)dethyl 2 (35 ang 4'-pyridyl)ethyl, 2-

N e et op e
cinnan®@ Wﬁ?&ﬁnﬁérﬁ?r” Sgcilﬂnolyp N-hdtoksi éhd%/ﬂ %‘ﬂiﬁdlﬁ%‘t b{F p-

net hods as we rix or co |na synt’het I
methoxyhensak p- E@ﬂéﬁﬁéyllpfhﬁﬁmoghnzyldﬁ@dﬂiorbbeezgg,gé,étdamlorobenzyl 4-

methy YRz’ BrBumgiigand Sidhertmeigic 1 1% B the art

may devel op anal ogous or simlar nethods for a given
conpound that are within the invention. These nethods
ive of the preferred synthetic schenes,

Fﬁ(e I[ﬁ%%ﬁ IQ%SHEQ-} b@es tlfwgfﬁgﬁafH*eétﬁizlith%pw?erfnggﬁfs?gonylethyl
2+(ptoluemeslfonytysthy, (1, Bejlthm(’;mgyﬁdﬁ’lym;? -trfethy i GISIRIM, 2,4-
dimethy ¥ BPheill B ngRPpPBIoEAR- rvynh%fmﬁfsbﬂ%n%?ﬁma t-cimethyl-

2-oyan€ R, MThIOS 208y Bl bt R BKREPBEN SR G g

benzisaxgzalylmetleylpand 2s(riftudromefinyd)péicato mnnylaiethyle conpounds
in the present invention, it nay be necessary and/or
desirable to protect sensitive or reactive groups on

@hbt(g{,t,d@%d\r,gbgcul es concerned. This may be achieved
Ev means of conventional protecting groups, such as
Ko

ﬁwlmgﬁph@@wtlcmlea’wagetlecludeen@tmnyh IB-glimethoxybenzyl, o-

nitobefiEg, JEPHEge RV EvulreBbat ARt pueRy Ghotopheebhse g
nmet hods known fromthe art. \Were the processes for

t he pl_ eparation of the conpounds according to the
Urea-Type Derivatives

Exampies of urea-type derivatives inciude phenoihiazinyi-(iO)-carbdnyi

derivative, N’ -p-toluenesulfonylaminocarbonyl, and N’-phenylaminothiocarbonyl.

Miscellaneous Carbamates

Examples of miscellaneous carbamates include t-amyl, S-benzyl
thiocarbamate, p-cyanobenzyl, cyclobutyl, cyclohexyl, cyclopentyl, cyclopropyimethyl,
p-decyloxybenzyl, diisopropylmethyl, 2,2-dimethoxycarbonylvinyl, o-(N,N-
dimethylcarboxamido)benzyl, 1,1-dimethyl-3-(N,N-dimethylcarboxamido)propyl, 1,1-
dimethylpropynyl, di(2-pyridyl)methyl, 2-furanylmethyl, 2-iodoethyl, isobornyl, isobutyl,
isonicotinyl, p-(p’-methoxyphenylazo)benzyl, 1-methylcyclobutyl, 1-methylcyclohexyl,
1-methyl-1-cyclopropylmethyl, 1-methyl-1-(3,5-dimethoxyphenyl)ethyl, 1-methyl-1-(p-
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invention give rise to mxture of stereoisoners, these
i soners may be separated by conventional techniques

W@ awh/0&a79r epar at i ve chromat ogr aphy. The conpoR@idES2v84/030375
be prepared in racemc form or individual enantiomners

phenylBRdpRshyPcERAr fendth Ihﬁ'bhéﬁyleﬂﬂ@nf-h%‘iﬁ}ﬂgi-§4-Byﬁd’megﬁ}$l,ioéhenyl, p-

or by resolution. The co ounds may, for exanp
(phenyla;@c)gewl,i i S-triebutytphenyh drftimetistammeniumbenzyhaddr2i4, 6-
; [gues, such as the formation of diastereoneric
tmneﬂ%@%ﬁ%&@y salt formation. The conpounds may al so be
resol ved by formation of diastereoneric esters or
am des, followed by chromatographic separation and
Examples,elamidgs inpledeni ral auxiliary. Alternatively, the
conmpounds may be resol ved using a chiral HPLC col um.
Exanpl es of the described synthetic routes include
Bragpses 1 through 9. Conmpounds anal ogous to the
ar get conpounds of these exanples can be made 36 WD
ety ch

h Mrage-clipeagegobitgchigseasatyln bi-triBueiosice s, N-
Pheny g R PO ERE) PR N B toaidmtORG |

benzoyiptemdatanglatdrivative Gd+benabylGN-pkpheaylbeprefler r ed
synthesis of Formula (1) is denonstrated in Schenes
1-9. Abbreviations or acronyns useful herein include:

Agg?gke((gt%c‘aivggeaceti c acid); DCC
, 3-dI cyclohexyl car bodi i m de); DCE
Niq-ﬁitpbWﬂrxyfan:etyi,aNe)-nit@pﬁeﬁ@xyaﬁe!bpl Nyéwﬁ@z:m;’tﬁpmropw .
dithiobemC h@(&)l riy((jc%_rt{%]d){lér%%?%::ﬁﬂﬁ%%&%y&%%y%%%%&%rogiton% ,%@3[1(%)_ '
_ : ] . . DERC-i1- . L Bonr.anyb) -3
iconn ORI 06 ey S e A A SR
phenqumﬂhrﬁﬂmy)MDnimhw N-hm.‘drdbl)ltyryiﬂﬂ’%nethyleﬁniltrobuéyryl, lNc))
o (3 Oi id); NM (1-net i m dazol e);
nitrocinb g SR DTSy oo el NS BReT e ANdr  TrE
(benzoﬂb{%%tr@? r amet ﬁg?ﬂg%‘% éne%r?ly E%_)&aléglhne_%éonleﬁ Synt hesi s
of Internmediate 1-D HO 1-A EtO 1-C
Cyclic Imide Derivatives

N-phthalimide, N-dithiasuccinoyl, N-2,3-diphenylmaleoyl, N-2,5-
dimethylpyrrolyl, N-1,1,4,4-tetramethyldisilylazacyclopentane adduct, 5-substituted
i,3-dimethyi-1,3,5-iriazacyclohexan-2-one; L-substituted i,5-dibenzyi-1,3,5-

triazacyclohexan-2-one, and 1-substituted 3,5-dinitro-4-pyridonyl.

SPECIAL — NH PROTECTIVE GROUPS

Examples of special NH protective groups include

N-Alkyl and N-Aryl Amines
N-methyl, N-allyl, N-[2-(trimethylsilyl)ethoxy]methyl, N-3-acetoxypropyl, N-(1-

isopropyl-4-nitro-2-oxo-3-pyrrolin-3-yl), quaternary ammonium salts, N-benzyl, N-di(4-
methoxyphenyl)methyl, N-5-dibenzosuberyl, N-triphenylmethyl, N-(4-
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Oli Sn, HO EtOH D oxane 1-B EtO Cl SG3H I n
accordance with Schene 1, phenol 1-A a variety of
wabiosh4are comercially available (such as  PCT/US2004/030375
3- net hyi phenol , 2-ethyi phenol, 2-propyl phenol,
REPIN-2,7-di -
metho}?pﬁ?gygﬁqu%gplmg}/h NZQ_-kE{rh%hnggno l\:'l:md ZCQET?rgogphenol)
ﬂuorenvkmethkkdr@t éblfertcztﬁehymmtbhle aodquccdy@mlde &N'foidesst er
1-Bwith a suitable hal oacetic acid ester such as
bronpacetic acid ethyl ester, in the presence of an
RRPeODEfivdifeBase such as Cs2C03, K2CO3, or NaH, in a
sultable solfvent such as CH3CN or THF. Sul fonation of
Nrb 1ptineihylthienethydenal Nebeprylisener Nip-Bathoxylenzylidene, N-

diphenGBiResiyB-foe T Oappaaratoaryens,pot Se0 i ¢ aci a

d|meth9|@ﬁnﬁ§rn%@“ﬁ§ﬁé)\/e| y at the para position to provide 4-
hl or osul f'onyl’)phenoxyacetic acid ethyl ester 1-C

Transfornatlon of the sulfonylchloride 1-Cto

'-ed using a metal as a

' e+ zinc, in an acidic
nedlun1such as ethanol or dloxane 0 0 RS 2-A Schene

2. Synthesis of Conpound |la R4R Reduction HO OH R5
Bstergy

Examples of esters include formate, benzoylformate, acetate, trichloroacetate,
trifluoroacetate, methoxyacetate, phenoxyacetate, p-chlorophenoxyacetate, benzoate.

Substituted Methyl Esters

Examples of substituted methyl esters include 9-fluorenylmethyl,

methoxymethyl, methylthiomethyl, tetrahydropyranyl, tetrahydrofuranyl,
methoxyethoxymethyl, 2-(trimethylsilyl)ethoxymethyl, benzyloxymethyl, phenacyl, p-
bromophenacyl, a-methylphenacyl, p-methoxyphenacyl, carboxamidomethyi, and N-

phthalimidomethyl.

2-Substituted Ethyl Esters

Examples of 2-substituted ethyl esters include 2,2,2-trichloroethyl,
2-haloethyl, e-chloroalkyl, 2-(trimethylsilyl)ethyl, 2-methyithioethyl, 1,3-dithianyl-2-
methyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-(p-toluenesulfonyl)ethyl,

2-(2'-pyridyl)ethyl, 2-(diphenylphosphino)ethyl, 1-methyl-1-phenylethyl, -butyl,
cyclopentyl, cyclohexyl, allyl, 3-buten-1-yl, 4-(trimethylsilyl)-2-buten-1-yl, cinnamyl, o-
methylcinnamyl, phenyl, p-(methylmercapto)phenyl and benzyl.

Substituted Benzyl Esters

Examples of substituted benzyl esters include triphenylmethyl, diphenylmethyl,
bis(o-nitrophenyl)methyl, 9-anthrylmethyl, 2-(9,10-dioxo)anthrylmethyl, 5-
dibenzosuberyl, 1-pyrenylmethyl, 2~(trifluoromethyl)-6-chromylmethyl, 2,4,6-
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2-B DIAD, PPh3 1. MsCl, Et3N, CH2CI2 2. base,

Et2C'_.O 1-D Hydrolysis H2C EtQRC 2-D R5 la In
w®etven423 R5 substituted diethyl mal onate 2- APCBHUS2004/030375

reduced to propane-1,3 diol 2-B by using a suitable

trimett iyﬂQ));BﬁﬂﬁbbéNE}fP, @?itfd&ﬂéﬁz&@@i#ﬂb@h@l,Wﬁfé'tﬁgxggfeg_zg, 2,6-

) i i sobutyl al um num hydri unobu reaction
dimethgxyhepadri(metiylpulioyiienzyt dnpdiohenzyiDplperemy) 4picolyland p-P-
benZyFriaryiphosphine such as triphenyl phosphi ne, and an
azodi car bonyl reagent such as diisopropyl
azodi carboxyl ate, in a suitable solvent such as THE
Phenoxyacetic acid ethyl ester 2-E is obtained in two
YheSlerd) conversion of the alcohol 2-D to nesylate

r L1 : I hanesul f onyl
ReIg BE S e PLAR SR SRR & sl vent
t-butyldWhﬂsilWﬂo&ykﬁm@tKﬂéilyﬂ|ﬁﬂénﬁtdimmhyﬁlyb@’ml@Pﬁbiﬂ?/ﬁhethylsilyl.

1-D, prepared according to Schenme 1 above, with the
nmesylate intermediate using a suitable base such as

: , or NaH, in an appropriate solvent such
%MHF, under nitrogen. Under standard
$gaomlés ofibctivated @stersiinciadlitiosxyacet i ¢ aci d et hyl
ester 2-E is converted to acid |la under nitrogen. The
preferred hydrolysis conditions include using NaOH as

MibeSRinedbus DEfHERES R3--' -~~0'~rOH 38 WO 2005/ 042478
PCT7USZ0047 030375 al coholic sol vent system such as

wxasples of mistellapeous idegvain@d iaslude_lm@eoies, 2-atkyl-de3-
oxazolWl%ts,eﬁia 'E'yﬁ-ﬁ%%ﬁ%-o%ggaﬁngs, 5%&%/&?—%')(8-1?§-d%ox%?§nuens? olrtﬂlo esters,

phenyl group and pentaaminocobalt(lll) complex.

Stannyl Esters

Examples of stannyl esters include triethylstannyl and tri-n-butylstannyi.
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CO2H 1. Acid Reduction 2. Ac20, DVAP Rud 3, Nal04 OAc
CH3CN-CCl 4-H20 1. Acid Methylation Me02CQ\ "COH 1.
waB®BS424r81 dazole 2. K2CO3, MeOH R5 2. Ester Rerius1000080375
3-D1. MsCl, Et3N, CH2Cl 2 2. base, Et02C,-,,01-D
=<-, Et02C ---, DIAD, Ph3P Et02C Rl Hydrolysis
C. %@F’Sﬁlo. L R2 R4 0 Ry | R5 HR2C TBAF R5 3-C OAc
lal In Scheme 3, enantionerically pure phenylacetic
whi_ch are. co

id 3-A a variet f cial l _
Lhs mvstion fugiles MetBpds of Makih A Ar6oesH ceMmRaUAds according
wf» ', I . » . .
o raijgiaorged BRRSTICITL T RE AEh Brymatiof comblngtatil syt
methodeci 3chemps 3-thneudty 8 -ddsplilee plggested syathiedic routes. Using these
Schembs) h ‘Juide M BeSwe &hd e 35Tl S $&%oh o sfill in the art may
develop analogous or similar methods for a given compound that are within the

invention. These methods are representative of the preferred synthetic schemes, but
are not to be construed as limiting the scope of the invention.

One skilled in the art will recognize that synthesis of the compounds of the
present invention may be effected by purchasing an intermediate or protected
intermediate compounds described in any of the schemes disclosed herein. One
skilled in the art will further recognize that during any of the processes for preparation
of the compounds in the present invention, it may be necessary and/or desirable to
protect sensitive or reactive groups on any of the molecules concerned. This may be
achieved by means of conventional protecting groups, such as those described in
“Protective Groups in Organic Synthesis”, John Wiley & Sons, 1991. These protecting

groups may be removed at a convenient stage using methods known from the art.

Where the processes for the preparation of the compounds according to the
invention give rise to mixture of stereoisomers, these isomers may be separated by
converntional techniques such as preparative chromatography. The compounds inay
be prepared in racemic form, or individual enantiomers may be prepared either by
enantiospecific synthesis or by resolution. The compounds may, for example, be
resolved into their components enantiomers by standard techniques, such as the
formation of diastereomeric pairs by salt formation. The compounds may also be
resolved by formation of diastereomeric esters or amides, followed by
chromatographic separation and removal of the chiral auxiliary. Alternatively, the

compounds may be resolved using a chiral HPLC column.

Examples of the described synthetic routes include Examples 1 through 9.

Compounds analogous to the target compounds of these examples can be made
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phenyl succinic acid), is reduced to al cohol by using
borane and the al cohol is subsequently protected as
w@rooaoezt e 3- B under standard conditions knownCT/DS2004/030375
arts. Oxydation of the phenyl group in 3-Bto acid
accordidd Sinfile Poltek S e’k M¥clesed @th&un@%ta&él(ﬁsbml #BasiE rédearch
rut heni um chl ori de and a | arge excess of sodi um
and aspeharsrrgesitical agents aguescEbed btheomext sBTBENRS  3- E 39
WD 2005/ 042478 PCT/ US2004/ 030375 mi xed sol vent system
such as CI—BCN-CCI4- H20. Acid 3-Cis converted to
| co - in four steps: (1) nethylation of acid
Genergl é“ g. .. (t ri met hysilyl)di azonet hane as a
met hyI at| ng agent, (2) and (3) exchanging of the
hydroxyl protecting group from acetate in 3-Cto
feprefeiuey isyhtnesis of lsomyllaxly is demoRstiatiel indiehesmes bidal
conditions well known in arts, and (4) reduction of
nmet hyl ester by using an appropri ate reduci ng agent

mbe\aat.@hs @paowowmstmewmémmmemdﬂ\@m Bl dcetigi dbid);
eth ester 3-F is obtained in two steps:

DCC (t8 @yfapbﬂxﬁearbpﬁwmqaoaaE @w%du@knr@@mme% D?ﬁjéz
dimeth3{FRABIDREAR IchidR R}ar&rﬁﬁe%ﬁ%é)';g)lg‘g\t@gg&?rgb@%w%wp) DMAP
(4- (dm&aﬂhﬂaa&n@@ﬁd&e) aDMF((E]maiHylfbﬁham’de)QED@(Mgnet hl 0|

st EE sibicr e RS el el s
auminG 7R RO b B JoBABS RISt RS9 o

TEA (ttigtbytaydine),fIF Agftafliprobgeticemaid B I THIF (tetrahydrofuran); TMEDA (N, N, N,
, tert-butyldi nmethyl silyloxy group in 3-F, alcohol 3-G
N-tetrqrge{qyg-ﬁyyé?mﬁag%e)s_ H by reacting with phenol 2-C
under M tsunobu condi ti ons. The preferred conditions
i ncl ude usi ng a triaryl phosphi ne such as
e

tri phenyl phoSgheme, 1. thesianﬁdﬂteembdiam 1-Deagent such
as dii sgila_r opyl azodicarboxylate, in g suitable solvent

such as| THE Unden,sd.apdard fﬁ\}pom fi cati on ceysh. iy ons
S ctRg acid—ethyh e% Rgver_t_ed’_t_a,
T

acid | nder nCezasgen. e prefer hydr ol ysi s
condi tMéns i nclude wusing NaOH as a™¥ase in an aqueous
al cohol#*c sol vent system such as watl&r -

O Ry | 3n. HO o Ry
n,
EtO/U\/ © R - Eto/u\/o ‘ Ry
EtOH, Dioxane
SO.CI SH
1-C 1-D

In accordance with Scheme 1, phenol 1-A, a variety of which are commercially
available (such as 3-methylphenol, 2-ethylphenol, 2-propylphenol, 2,3-dimethylphenol,
2-chlorophenol, 2,3-dichlorophenol, 2-bromophenol, and 2-aminophenol), is alkylated
to form phenoxyacetic acid ethyl ester 1-B with a suitable haloacetic acid ester such
as bromoacetic acid ethyl ester, in the presence of an appropriate base such as
Cs,CO03, K2COs3, or NaH, in a suitable solvent such as CH;CN or THF. Sulfonation of

the phenoxyacetic acid ethyl ester 1-B with an appropriate sulfonating agent, such as
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nmet hanol, or using LiOH as a base in a mlder

wat er - THF system Schene 4. Synthesis of Con pound !a2
W@ 0092005/ 042478 4- A, Bu3P, pyridine CO2Et HEET/US2004030375

H 4-B Et 2C Hydrolysis 1-D Z- 3 OH 2-C DI AD, Ph3P

chloro§ulfohic @cttt, Beelird ¥d6dthvei aSHd ark f%%it@'n'%@,prﬁ’ﬁaB AN
Et O02C PCT/ US2004/ 030375 S--' -~O 4-E CN i
chlorosulfonylphenoxyacetic acid ethyl ester 1-C. Transformation of the

sulfonylchloride 1-C to benzenethiol 1-D is accomplished using a metal as a reducing

agent, such as tin or zinc, in an acidic medium such as ethanol or dioxane.

Scheme 2. Synthesis of Compound la

O O
Reduction Ho OH Kj\ Jij\
Etouoa —_— /\/\ Ry OH Ry
Rs
2-A

R

1. MsCl, Et3N, CH,Cl, Et0,C._.O R, R,

(X

2. base, Et0,C._O__k R, S/Y\O Rs
2-E Rs

1-D SH

R4
Hydrolysis HO2C\/O\©[R2 /@iR4
S/\K\o R 3
R

la

2-B DIAD, PPh3

In Scheme 2, Rs substituted diethyl malonate 2-A is reduced to propane-1,3-
diol 2-B by using a suitable reducing agent such as lithium aluminum hydride or
diisobutylaluminum hydride. Mitsunobu reaction of 2-B with phenol 2-C provides
compound 2-D by employing a triarylphosphine such as triphenylphosphine, and an
azodicarbonyl reagent such as diisopropyl azodicarboxylate, in a suitable solvent such
as THF. Phenoxyacetic acid ethyl ester 2-E is obtained in two steps: (1) conversion of
the alcohol 2-D to mesylate under standard conditions by employing methanesulfonyl
chloride and triethylamine in an appropriate solvent such as CH,Cl,, and (2) alkylation
of benzenethiol 1-D, prepared according to Scheme 1 above, with the mesylate
intermediate using a suitable base such as Cs,CO3, K,COj3, or NaH, in an appropriate
solvent such as CH3CN or THF, under nitrogen. Under standard saponification
conditions phenoxyacetic acid ethyl ester 2-E is converted to acid la under nitrogen.

The preferred hydrolysis conditions include using NaOH as a base in an aqueous
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a2 1In Schene 4, benzenethiol 1-Dis dinerized to
phenyl disulfide 4-A in the presence of an appropriate
w@xoodioxi4mgy agent such as bari um manganate. M tBCHUR2004/030375

reacti on of 2-hydroxynethyl propane- 1,3-diol 4-B with
alcoholiB@8bRlen? s¢stePd SUEK 88 vERERAEINartl OPYsIBRGRIOM 89 Base in a milder

triaryl phosphi ne such as triphenyl phosphi ne, ang an
water-blbasysé@mony| reagent such as dii sopropyl

azodi carboxyl ate, in a suitable solvent.such as THF.

The formation of carbon-sul fur bon in con-rpol.Ind 4-D

is carried ogchbinels.tSyIREsIs Iof @Inouref 1adi ol 4-C with
phenyl disulfide 4-A by using tri-n- butyl phosphine

and pyridin he thi M t sunobu ctiqn of 4-D with
catayme 1'6\‘7’3}5{8ﬁ¥fﬁﬂn erted theéugiﬁc'gﬂgﬂ 4-P7S Ac
cyano caonpeemipE under §t affer %H3@Nt§éﬂ%w2@1 reacij on
cBndi tions. As usual ,>BasRe hydrol ysis o

phenoxyacetic acid ethyl ester 4-E affords aci d3%2.
Schenme 5. Synthesis of Conpound a3 4-A HOY O 41 WO

2005/ 042478, Et 02C Hydr gl ysis 4-D HO2C SQH base, ROTf
1. Acidetpyiatiap O—I?Aegﬁg%me FER R34 o 2O “oTBS
2. KO &514004/ 0303 5- AoQRtd Rk ction Rs

3D 3-E

1. MsCl, Et3N, CH,Cl, R
Et0,C._O R, TBAF
2.b N
- base, EtOZCvO\©[R2
s otss

1-D SH -F Rs
R1 R4 R1
EtO,C._O R, :@\ E0,C._O R, Ry
" 2c oM @[
s OH s 0 R
3-G /\‘Rj\ DIAD, Ph;P aH /\ARj\ 3
Ry
Hydrolysis HOZCVO\A/R2 /\l(R‘%
—_— v .
\/J\S/Y\O)\/k%
Rs

EY

In Scheme 3, enantiomerically pure phenylacetic acid 3-A, a variety of which
are commercially available (such as (S)-(+)-2-phenylpropionic acid, (R)-(-)-2-
phenylpropionic acid, (S)-(+)-2-phenylbutyric acid, (R)-(-)-2-phenylbutyric acid, (+)-3-
methyl-2-phenylbutyric acid, (S)-(+)-2-phenylsuccinic acid, and (R)-(-)-2-
phenylsuccinic acid), is reduced to alcohol by using borane and the alcohol is
subsequently protected as an acetate 3-B under standard conditions known in arts.
Oxydation of the phenyl group in 3-B to acid 3-C is accomplished by employing

catalytic amount of ruthenium chloride and a large excess of sodium periodate in a
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a3 As shown in Schene 5, wherein Ris alkyl or aryl,

al kyl ether conpound 5-A could be prepared by
wa@bkdoghasron of al cohol 4-D, an intermedi ate prEQEERUSIH0S/080375

Schene 4 above, with a variety of al kylating agents

mixed S8R@NBSySREHYSudt A CrooNreidargeul Aéiaastéﬁs %nvé’&éﬁ’{o alcohol 3-E

halides in the presence of a suitable base such

in four séepsi it hyethdation ofadidiC wsieg (trlmﬁhwlyadiagbmﬂnm as a

ety SR BB <7 5L A% T o e HEBS8 7el roup o

acetats ub3siC twt@dbummeﬁhyﬂ\éﬂyl ?'lr% Euaabf ¥onventional conditions well
saponi fication of et er 5-A under standard

knowndg dls: 2@ 4 hegkistianiof nl%tbyl aieehy usingsimappropsatsf reducing
Hydrol ysis H2C'-~ 6-B
agent %ﬁ(ﬂﬁ%ﬂ%@ﬁg&l&pﬁh%&& ce wth Schene 6, M tsunobu

reaction of (R)-(+)-glyci doI or (S)- (-) gl ycidol, or
r cem c glycidol 6-A wth henol 2-C provi des epoxide

ng&;y@qﬁ;qccgglq, @tfg,yl este;/@ ipPARINggh i stepa2(1\\oonversion of
the alcgggﬁé %"ﬁ%@ﬁ@%@ Uﬁ Qpé‘ljaﬂagﬁd@ondlﬁé #E%&h@%eﬂf%ﬁesulfonyl

eny I he an azo agen
chloridsartd methmmmmmbpmlatmsblwm allcfh as CHaChuyahd R palkylation

of benZKiBRL 1T chreBaEs Aoteh: Lsseing! b wthhe raoisle
mtermé’cﬁlaté @élh%%‘%l}ﬂaﬂ@%ﬁbé‘ LEh Ry %@:CE Lacelesr @'aﬁp iPhn &pbropriate

er conﬁ_ound D cou e prepare
solvenbsukqh as CakCiY onlTEHheinder aituagem. aAﬁerrneeeghr@‘ oﬁhbwwrmxyygroup

oy rorBETR R B4 Ey P D 5P L 51 B85 1istormed o
3-H byasasiatl with phéhioflg-© ungedMissuRbB bbhﬂﬁi’bhé’ | § hb)ﬂréféfﬂééiecondltlons
in a suitable solvent such as THE or DMF. Simlarly,

includeyysing & Warylshesiioe gusle asyriphenylpkeshinav ansiamszodicarbonyl
reagertt $86h 28 Wiisopropyl azodicarboxylate, in a suitable solvent such as THF.

Under standard saponification conditions phenoxyacetic acid ethyl ester 3-H is
converted to acid la1 under nitrogen. The preferred hydrolysis conditions include
using NaOH as a base in an aqueous alcoholic solvent system such as water-

methanol, or using LiOH as a base in a milder water-THF system.

Scheme 4, Synthesis of Compound {a2
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of 6-C with many different substituted phenols
avai | abl e by using triphenyl phosphi ne and an
wappsogirat e azodi car bonyl reagent such as PCT/US2004/030375
1,1' - (azodi car bonyl ) di pi peridi ne or diethyl
azodi €ar boxyl ate. Finally, saponigicatior of ethyl
EtO.CesPer 2 UrFalINOs Cey®tbar qttozgon@l t ilo sz Bi VES agi q30’12§t4
. S}/WInterme Ei Eﬁ)
Na OVE; MeO MeOH, H2SO4 I\/e ne 254C C| -
-NMVe21-BH Et 3N, DVAP 7-B MeO NMe2sA' s----vaez 7-D 7-E
I n accordance with Scheme 7 (4- hydr oxyphenyl ) acetic
acid 7-ARs riety of B commercially
HO aiaQkabl e h as 3- ronD droxytg’hénylpyraﬂnetl c
bg, 3R3CE@H9H4 t@dr oy he Beettcaci
4-83- T'T uoro-Z- iy droxypheny? gcet“rc‘c aci d, 4- hydr oxy- 3-
nethoxypH nyl3acet|c a0|8 and 4- hydroxy 3-ni trophenyl
acetic acid), is nmethylated to form (4-hydroxyphenyl)

“aceti ®acid net hyI ester 7-B in nethanol hn t he .

EtO.Cpr@serge Rf a ca Ri C ot BD.,@_soi Labl e, aci Ry
such sul furi c daﬁgr hydochl ori c a The 43 @i

2005/ 97 0%9%‘7‘;—’ S 0 Rs

4-E /\E\

OH CN

Hydrolysns \ﬁ:[ /@E
la2

In Scheme 4, benzenethiol 1-D is dimerized to phenyl disulfide 4-A in the

presence of an appropriate oxidizing agent such as barium manganate.

Mitsunobu reaction of 2-hydroxymethylpropane-1,3-diol 4-B with phenol 2-C
provides compound 4-C by employing a triarylphosphine such as triphenylphosphine,
and an azodicarbonyl reagent such as diisopropyl azodicarboxylate, in a suitable
solvent.such as THF. The formation of carbon-sulfur Sond in compound 4-D is carried
out by Mitsunobu reaction of diol 4-C with phenyi disulfide 4-A by using tri-n-
butylphosphine and pyridine. The third Mitsunobu reaction of 4-D with acetone
cyanohydrin converted the alcohol 4-D to the cyano compound 4-E under standard
Mitsunobu reaction conditions. As usual, basic hydrolysis of phenoxyacetic acid ethyl
ester 4-E affords acid 1a2.

Scheme 5. Synthesis of Compound la3
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phenol 7-B is converted to (4-

di net hyl t hi ocar banoyl oxyphenyl ) acetic acid nethyl
W@21081042478C by reacting wi th di nethylthi ocar banmegt/US2004/030375

chloride in the presence of some appropriate bases

such Bs triethyl am ne and 4- (di met hyl am nogpyri di ne.

Et0,C.AtO4i Re emper at pre R4 n the refE!mOe\/cra e Rf 250 t R4
300 -Cis reaedbfﬂ%?
di mat I §ar ansy| %ﬂ)ﬁ};ﬂbﬁl’nﬁ p acetic a Ra
ester @_Ihl gh boi | umgmpm nt sol vend- Asuch
t et radecane y treatnment with a suitable base suaﬁz(%r)

sodi um rrethOX| de 7-Dis transforned to

(4- msrc he yl acetic acid nethyl ester 7-E
Hydr. 088\/85 of CO | bl 2-C MQ2C
onS|s MRCi-Clz- '"sH

Bu4dNF, THE |bl n°‘ a corodance th Scheme 8, wherein R
is al kyl, epoxi de 8- B~o (Pt ai ned by treatment of
phenol 2-C wi th an appropriate base such as cesium
carbonate fol |l oned &y al kyl ati on with

é\schl or opet hyl - oxi rane 8- A oxi de ring openi ng of
BhAwmin %6%‘2’@%5 rwhﬁrem%ls bair aayl, ialKybetfsresompound 5-A

I
cous 8 A B 1 Mo S
above,MlnHy:a \fariew o?alkralanngla@eﬁts such ds bmyptréltparcﬂ?ethlﬁl?elsulfonates or
atjon of al coho ariety of a atin
alkyl hillle 188 PSS el ulaiTe lash swiehias sadiwrumar e q;rsod?um
bis(trinfdtkylsil dmdm%s SthlFﬁH? &g/géﬁ@?%ogfd @eﬁ%ﬁt{q@? Ftlﬁrsl\glts

as sodi um hydri de of um bis(tri
reaction fg-Buvithmanysaifferant substituteds phefiols rav@ﬂ&bleFlﬁlradllyy,

saponiiGHR ot #8Y BRoBo- ARt eBRoRln Gerulivks euss s lo®

Scheme 6. Synthesis of Compound la4

Re 4 EtO,C._.0
@E . C[)>/\OH DIAD, PhyP
HO Ra '>/\O
o 6-A

0 6-B Bu,NF, THF

Ry
EtOzC\/O\@RZ Ri base, ROTF  EO,C_ @[ @
S/\l/\o R; orArOH PhsP
6-C OH

ADDP
OR (OAr)

Hydrolysns \@: /@

OR (OAr)
la4
In accordance with Scheme 6, Mitsunobu reaction of (R)-(+)-glycidol, or (S)-(-)-

glycidol, or racemic glycidol 6-A with phenol 2-C provides epoxide 6-B by employing a
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base, ROIf Hydrol ysis HO2C PCT/ US2004/ 030375 Schene 8.
Synt hesis of Conpound Icl 1. Acid Methylation
wepwiioears on 2. Ester Reduction OR Et O2Cl1__1_1rQTLS20041030375
Schene 9, wherein Ris as shown above, al dehyde 9-B
triarylphogpHineesuvhepatripthenglphe phinep anlan@idtidaabbay rehgésst slich as

9- A usi ng rimethysilyl)diazonet hane as a
d"sopreevh%%q@af&oaﬂém A 3195 9lveriamshi adeHF tEeoxide ripg opening
I
of 6.3 Sk Se P EITELL S i W odendt bt SREBIRCRRORL BT

tetrabtttylanaﬁommmlfIUOrlm)ﬁlane@ aﬂbéhbl 16e@C Al e‘thérh:ompound 6-D could
m net hyl ide, which is generated

be PfePﬁr%ff soaﬁw %H &’t'%hﬂ' G with AVEHETYSl alkyleting pgemgsuch as

ol e bR 3RS b 9y PUER (Y HB50RE8) 130 e
such aefsoailwatm/dyldemrawdunn mé(tﬂmemmuylydammniaJmufdel@SbNent such

as THI'-Eg;rr ﬁ]\i ér%ln%ify %rxﬁétgpr & &pugette% E{Sntﬁgggﬁanbg/ﬂ\%ggj nco%lixl I%actlon
of 6-C With! abMy @fifferdhk¥liRtit@dasifdHots éb‘@fﬁbﬁﬁa‘?hg%@ triphenylphosphine

trifl uoronet hanesul fonates or al
and amaprepdsterazediearboapl reagast sycit bs as1 "dazhdicatbpdyi)dipiperidine or

dietny SHORBLRRMS, TR, Renkniaues os kT eSter D ohda signderd

conditiess$ glve$-deid ligler standard conditions gives acid Icl.
Exanpl es 45 WD 2005/ 042478 PCT/ US2004/ 030375 Exanple A

HO2C Et O
Scheme 7. Synthesis of Intermediate 7-E
HO \’(\@Rz MeOH, H,S0;  Meo R, CI” “NMe,
Lo e Y
0 oH 0 oy EtsN. DMAP
7-A 7-B
Ry Ry
MeO T\/\@Rz Tetradecane MeO Ry
S - o}
254°C :
© OJJ\NMeZ © SJLNMeZ
7-C 7-D
}
R4
NaOMe, MeOH MeO\”/\C[RZ
o}
SH
7-E

In accordance with Scheme 7, (4-hydroxyphenyl) acetic acid 7-A, a variety of
which are commercially available (such as 3-bromo-4-hydroxyphenyl acetic acid, 3-
chloro-4-hydroxyphenyl acetic acid, 3-fluoro-4-hydroxypheny! acetic acid, 4-hydroxy-3-
methoxyphenyl acetic acid, and 4-hydroxy-3-nitrophenyl acetic acid), is methylated to
form (4-hydroxyphenyl) acetic acid methyl ester 7-B in methanol in the presence of a

catalytic amount of a suitable acid such as sulfuric acid or hydrochloric acid. The
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Ala CF3

{2-Met hyl -4-[ 2-nmet hyl -3-(4-trifluoronethyl - phenoxy) - pr
wopyssuw4dranyl | - phenoxy}-acetic acid Schenme Al PET/E82004/030375

Compound I Ol EtO Sn, HCI EtOH, Dioxane SQ2CI Al b,

phenol%% is (ChnEbted %Mfdﬂﬁ}é{raﬂhm%bmémﬁﬂéﬁm%@nyﬂ%étlﬁ &5 fhethyl
yl ester EtO Al

ester 7(@%@@ﬁm®mrﬂémﬂﬁhylmﬁib9m%{b@h|Dﬂd@dﬂ theepitepenes bésome

appropﬁ%? OP%%?%(%} gg E@é‘%yé{@n% arp@! i l@%tﬁ;ﬂgt 3l ogpyﬁ@nﬁ,a‘@t high

temper@dﬂ@dlrﬁm@}ﬁref&réﬂ &é oP@WWB@@@tﬁms%érréige@? 4-

51.6 nmol) sl ow he m xture was stirred
d|methglgafhamgylaulfajmtph@m)3a@&tm@ld onethylrgstand-D mea hpgiub@ﬂng point

soiver flich o€ peGleEhna’ i ReShadin iR sUlabE Sie iz sasm

thoxdde i7rD @htrahsf Reaptd HceficRchs nathli 7-E.
e R R T S R

6.80 (d, J = 9.5 Hz, ,476 (s, 2 H, 429(q,J

. v (ES) Che%"%%sgmf%gi% of GRtpolbt BT on o A'b -

(4.70 g, 16.1 mmol) in EtOH (20 m -) was added a
solution of 4.0 MHCl in dioxane (20 m-) fpll vved by

QORmesh ti F‘%T (9. 80 g, 4mméc)zc
5/ O4ZM\ 0 037 | ONW S xt ure
HO” Was Reef | Uxed for 2 h, | our@d |nto CH%G!%—&e—Hr%»
24nd BuyNF, THF

R R
R Ra R R4
MeOoC 2 Oi base, ROTf  MeO,C 2 /@
S/\/\O R S/H/\O Rs
8-C OH 8-D OR
Ry
Hydrolysis  Ho ?_C/\@i Ra /@iR“
S/Y\O R 3
OR

Ib1

in accordance with Scheme 8, wherein R is alkyl, epoxide 8-B is obtained by
treatment of phenol 2-C with an appropriate base such as cesium carbonate followed
by alkylation with 2-chloromethyl-oxirane 8-A. Epoxide ring opening of 8-B with
benze nethiol 7-E, prepared in Scheme 7 above, in the presence of a catalytic amount
of tetrabutylammonium fluoride furnishes alcohol 8-C. Alkyl ether compound 8-D
could be prepared by alkylation of alcohol 8-C with a variety of alkylating agents such
as alkyl trifluoromethanesulfonates or alkyl halides in the presence of a suitable base
such as sodium hydride or sodium bis(trimethylsilyl)amide in a suitable solvent such

as THF or DMF. Finally, saponification of methyl ester 8-D under standard conditions
gives acid Ib1.
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filtered. The filtrate was separated, and the aqueous

| ayer was extracted with CH2Cl 2. The conbi ned organic
w@baseeitere washed with water, dried, and conP€nUSRDEB0375

to give 3.56 g (98% of Al c as a yellowoil; 1 HNI\/R

(300 Mz, CD@c?ﬂerﬁe_é S@nﬂwé&%&mo% o'dhd|6159( J =
8.4 Hz, | H), 4.60 (S, o, 1 Hz, 2

H),224(§ 3H),129 (tJ:71 .Scherre
A2 O THEF i&'@ah ,5;09 CEt DI AD F43>C Epoxidatiby OH
HO (] 0
- MBt h pr8pangsler$gedudﬁbn Et C?—QCI 2 2.
@SZCGS%@—BCN Et O A2d, 73% CFSO &&'

{2-Methyl -4-[2-net hyl -3-(4-trifl uoronmethyl-p he

noxy) - propyl su | f anyl phenoxy} - aceti cRaC| d et hyl

ester LIC]—| @] 90% ConpoundRh CF3

Acc gFd 4t oggﬁ% 2 f %& a Bispepsd plgthi um

al u hydri de {_55 i 4.00 mol) (3 m -

o at’o wasadded di e tet Qyl mal onat e 3 N
2. 00 °frol ) dr opwhaér, TTH'he reaction mxtugg vvas St
at roomtenperature for 1.5 h, quenched with water
(0.2 m) and 5 N Na()—| (0.2 m), and further diluted
Wi th

EtO,C._
base, ROTY ﬁ/\/@[
Ry
Hydrolysis HO2C\/O\©iR2 R4
S Rs
OR

le

In Scheme 9, wherein R is as shown above, aldehyde 9-B could be prepared in
two steps by methylation of acid 9-A using (trimethysilyl)diazomethane as a
methylating agent followed by reduction of the methyl ester intermediate with a
suitable reducing agent such as diisobutylaluminum hydride. Aldehyde 9-B is
transformed to epoxide 9-C by reacting with dimethylsulfonium methylide, which is
generated in-situ from treatment of trimethylsulfonium iodide with a strong base such
as DMSO anion. Epoxide ring opening of 9-C with benzenethiol 1-D in the presence
of a catalytic amount of tetrabutylammonium fluoride furnishes alcohol 9-D. Alkyl
ether compound 9-E could be prepared by alkylation of alcohol 9-D with a variety of
alkylating agents such as alkyl frifluoromethanesulfonates or alkyl halides in the
presence of a suitable base such as sodium hydride or sodium bis(trimethylsilyl)amide
in a suitable solvent such as THF or DMF. Finally, saponification of ethyl ester 9-E

under standard conditions gives acid Ic1.
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water (0.6 nL). After stirring for 20 mn, the

precipitated solid was filtered through 47 WO
wQeeshM23178 PCT/ US2004/ 030375 Celite and washedusions030375

MeOH CH2Cl 2. The filtrate was dried, concentrated, and

purified by colum chromatography to give 135 ng (75%

of A2b; 1 H NMR (300 MHz, CDCl 3)83.68(dd,J=

10. 7, 4. 5Hz, 2H), 3. 58(dd, Example AA. 6 Hz, 2 H), 3.50 (s,

2 H, 1.96-1.89 (m | H), 0.86 (d, J = 7.0 Hz, 3 H);

MS (ES) niz: To a m xture o A2b(113 ny,
1.26 mmol), tl_irkl}%\uﬁr yI phenol ( éF?’ 0. 963
nmol ), and tri phenyl 52 0. 962 nol ) in
THE (3 nmL) at OC was adde%i difi sdpr opy!

azodi car boxyl ate (195 , 0.965 mmol ). The m xture was

stirred at room tenper &°oweuns\er ni ght and
{2 dietbyitrigmethy-Fifetrifluosororiey - phanopiHpiopyledfabyl]-rhehexyhacetic acid
chromat ography to provide 149 ng (51 %9 of A2c; | H
NVR (400 MHz, CDCI3) 8 7.53 (d, J =8.8 Hz, 2 H,
6.96 (d, J = 8.7 Hz, 2Sthemd8. OB (m 2 H), 3.71 (m 2
H, 2.24-2.16 (rn, 1 H, 1.80 (s, 1 H, 1.05 (d, J =
7.0 Hz, 3 H,; M5 (ES) mz: 235 (MrHt). Ceneral
procedure | for the formation of thioether: To a
solution of A2c (135 ng, 0.577 mmg{) in Cl2 (3 nm-)
at 0C were added Et3N (0.162 nL/U\g*lé ) and
hanesul fon)elscgw oride (93 n§O00 The
17 mas_ stirred at OC for 30 min an
for 1 h and diluted with satura%%%fz'
o organi c | ayer was separ at®th. 88 t he

aqueous ghayer was  eXeRG6hHen M bl ehéxyh Scebt acid Qlﬁyl ester
conmbi ned organi ¢ phases were dried and coOncentrated

to provide the nesylate. A m xture of the above

nmesyl ate, (4-nercapto-2-nethyl -phenoxy)acetic acid

ethyl ester Al ¢ (199 ng, 0,872 mml), and Cs2COB (472
nPn: HCU5 pmol ) in CN¢5 Inml-) was stirred at room
Etkﬁ[mgrature for 3EW ter 5 added and the mixture

'BX{'Facted with Et20 z %_& nmbi ned organic | ayers

were dried, concentrat eg 35? | um chr omat ogr aphed
(Et OAc/ hexane: 1/10) to”pF&¥itde 187 my (73% two

st eps) Mé&réebto-D-nidthNMphdnd aM‘t‘léac@@ﬂ/@steg 7.51 (d, J

= 8.6 Hz?fz H)§b,720(d J%}l Hz, H, 7.15 (dd,

J =8.4, 2.2 Hz, 1 H, 689(d,J 8.6Hz,2H) 6. 57
(d, J =8.4 H, 1 H, 4.57 (s, 2 H, 425 (q, J=7.1
AHZcorald@ to Scl%lmédm td a=ﬂ§sk7oorﬂa|’ﬁ|r1'gl;ZchI8rdéMIfoB|c%ld dﬂi OdnL,

13.
226 mrq@l) aﬁ 4gq vgaslggggﬁi egher,)(z nzetgglpbgnog/)pﬁ:etate A1a (10 O g, 51 6 mmol)
slowly. The mixture was stirred at 4°C for 30 min and room temperature for 2 h, and

then poured into ice water. The precipitated white solid was filtered, washed with
water, and dried under vacuum overnight to provide 14.0 g (93%) of A1b as a white
solid; 1H NMR (300 MHz, CDCl3) & 7.87-7.84 (m, 2 H), 6.80 (d, J = 9.5 Hz, 1 H), 4.76
(s, 2H), 4.29 (q, J=7.1 Hz, 2 H), 2.37 (s, 3 H), 1.31 (t, J = 7.1 Hz, 3 H); MS (ES) m/z:
315 (M+Na+).

To a solution of A1b (4.70 g, 16.1 mmol) in EtOH (20 mL) was added a solution
of 4.0 M HCl in dioxane (20 mL) followed by 100 mesh tin powder (9.80 g, 82.6 mmol)
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1.29 (t, J =7.1 Hz, 3 H, 1.14 (d, J = 6.8 Hz, 3 H;
M5 (ES) mlz: 465 (M+Na+). General procedure 2 for the
whyasokuss s of the ethyl and nmethyl esters: ToP@EI/US2004/030375
solution of A2d (130 ng, 0.294 mmol) in THE (2 nl)
; L5
PO R e 1y B RO e e e oy and
filtered V\Eh@dﬂﬁsa’(maag Sepamtedsoatd tiEsagreouddnyernwds extraatedediith CHoClo.

The cofhjiachpidanichaes Watk FecbAS M Gr G B s sppegpirpted to
give 3.88GAGBUNE AL A0R0I0E, Sl 161 ANER [0 ARVA CDCIEBTORHTSS (m, 2
H), 6.58d, J=184 Hz, 1l H}).60 1s,22H).H#.25 (g, 33.—47 HHZ 2H), B248s,(3H), 1.29
= 8.7 H, 2 H, 6.57 (d, J =8.4 H, | H, 4. 57 (s,
(t’J=7%“‘|2&,3'é%2 (d,H)J - 5.6(Hz, 2 H), 3.04 (dgi? J = 13.(3,
6.5 Hz, 1 H), 2.85 (dd, J = 13.2, 6.5 Hz, 1 H),

2.24-2.15 (m 1 H), 2.18ckSmerd), 1.13 (d, J = 6.8
Hz, 3 H; MS (ES) mz: 415 (MrH+). Exanple B

H®2C ---~ CF3 Conpound 2
o {ZpMethyl -4-12-(4-trifluoronet NOX yFge - but yl
sull f anyl l.AH@hEHFOng Ci d% %E’ZOQS/ 047 ‘
EtO m C20 ridin OH
- Phenyl -butan-1-ol OAc 1. T 2. KZCOS,

AROH B4, 73% A2b, 75%

0,
2-Methyl-propane-1,3-diol A2c, 51% |

1. MsCl, EtzN, CH,Cl,

2. C82003 EtOZC
ooy e

A2d, 73%

{2-Methyl-4-[2-methyl-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-
phenoxy}-acetic acid ethyl ester

LiOH, THF, H,0O HOZCVO\©\ /©/CF

90%
Compound 1

According to Scheme A2, to a suspension of lithium aluminum hydride (152
mg, 4.00 mmol) in THF (3 mL) at 0°C was added diethyl methylmalonate A2a (348
mg, 2.00 mmol) dropwise. The reaction mixture was stirred at room temperature for
1.5 h, quenched with water (0.2 mL) and 5 N NaOH (0.2 mL), and further diluted with
water (0.6 mL). After stirring for 20 min, the precipitated solid was filtered through
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2- Acet oxynet hyl -butyric acid Me02C '-C 1. MsCl, Et3N,
CH2Cl 2 Et 02C HO OFBS 2. Cs2CB 0 CH3CN, EtO U-~O B7,

W@/ 02408 ert - Butyl i et hyI PCT/US2004/030375
si | anyl oxynet h but an-| - Et 02C U9, 21 %
Celite prd @@s@dr\mﬂywé IGiH2Elyl §' lhlbffﬂhi@ﬂe)was dried, concentrated, and

punﬂei@éqtgh}/rpbf%e%pgﬂgggc %'tcg‘ glg ﬁ}f tglgy(igpe/s)toef ﬂ'b q_lll NWI_I!E (300 MHz,
CDCl3fr§B d8h) dd2 Jphqoy?* bLUEﬂHz ® ﬁ)?lsiséﬂ%d& 3p2 10%, 726 1y, @11? ?.%6‘(3, 2

C was slowl'y added a sol ution
H), 1 9|6|-1389 (YITHFl H rﬂ)86>(dl o =THP K2, 3l|4:|) S (ES) m/zndB XM+N%-)

Tord Pl 3r Aobbt 8 e, Lebatok filuremeRiBsiahal (Fa mo. 0.063
mmol)\’\ﬁﬁﬁ@{npﬂ'l%y pHdsphife @521mfg, D.gd2 mn%])jm Lkl r(@?ﬁl?)datVWU\Ngs
The extracts were dried, concentradted

added @@SQWPY&&I@Q@@@M&@M& Wmy, \Qee@@mrm@) ( BBegminturevasistirred at
room tg‘r\fgra,tﬁi%gz/w %ht%?% %())nﬁsjar{tm%éﬁ rﬁglglge (vm@ aurl_fjed by column
chrométog%amﬁ% |§r’6\/|db Hig ni'g @1%)1014&2& 'T1 H &Mﬁa (4@0 §HLIeDEIF 5 7.53
(d,J= ﬁcﬁerde@Mﬁc%B?sJ RuﬁCT 312 mdﬂ)ods @&encmm\sczm @nt2bl), 2.24-2.16
(m, 1 HEFSF @9 M), 7.85%8Y) =PHb¥hz, BhF'Ms (ES) miz: 235 (M+H+).

General procedure 1 for the formation of thioether:

To a solution of A2¢ (135 mg, 0.577 mmol) in CH,Cl, (3 mL) at 0°C were added
Et3N (0.162 mL, 1.16 mmol) and methanesulfonyl chloride (93 mg, 0.81 mmol). The
mixture was stirred at 0°C for 30 min and room temperature for 1 h and diluted with
saturated NaHCOs. The organic layer was separated and the aqueous layer was
extracted with CH2Cl: (x 3). The combined organic phases were dried and
concentrated to provide the mesylate.

A mixture of the above mesylate, (4-mercapto-2-methyl-phenoxy)acetic acid
ethyl ester A1c (197 mg, 0.872 mmol), and Cs,CO3 (472 mg, 1.45 mmol) in CH3CN (5
mL.) was stirred at room temperature for 3 h. Water was added and the mixture was
extracted with Et;0. The combined organic iayers were dried, concentrated, and
column chromatographed (EtOAc/hexane: 1/10) to provide 187 mg (73%, two steps)
of A2d; 1TH NMR (300 MHz, CDCl3) § 7.51 (d, J =8.6 Hz, 2 H), 7.20 (d, J = 1.7 Hz, 1
H), 7.15 (dd, J = 8.4, 2.2 Hz, 1 H), 6.89 (d, J = 8.6 Hz, 2 H), 6.57 (d, J = 8.4 Hz, 1 H),
4.57 (s,2H),4.25(q,J=7.1Hz, 2 H), 3.94 (dd, J =5.7,2.7 Hz, 2 H), 3.04 (dd, J =
13.6, 6.6 Hz, 1 H), 2.86 (dd, J = 13.3, 6.5 Hz, 1 H), 2.24-2.16 (m, 1 H), 2.23 (s, 3 H),
1.29 (t, J=7.1 Hz, 3 H), 1.14 (d, J = 6.8 Hz, 3 H); MS (ES) m/z: 465 (M+Na+).

General procedure 2 for the hydrolysis of the ethyl and methyl esters:
To a solution of A2d (130 mg, 0.294 mmol) in THF (2 mL) under N, was added
1.0 M LiOH (0.58 mL, 0.58 mmol). The mixture was stirred for 2 h, acidified with 1 M
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OH TBSClI | m dazol e Me02C B5, 98% B6, 92%
2- Hydr oxynet hyl -butyric acid
wa2qoses478But yl - di met hyl - si | anyl oxynmet hyl ) net hpCT/8S2004/030375
butyric acid nethyl ester Al c OIBS Dl BAL- H TBAF, THF
HCI, andrBgiréeted avift Et(DABL(k)H) Jheedxtndctsweré anaaléaﬁaéhtrated and
et hy I? butylsu | fa n%p{ 2- et hyl - phenoxy} - acetic acid
purifiedely ¢p %@re@ Al TeRREGHGLMePE; 404 )2 6ivert08 TrRB(90%) of

compddnlt TP fdulis ol 950851 2 2 M g v,

7.14 (d\/\@-28(215H.@412 86%@T§0USZE)QZV/ 920237-% r:xjrmkt 9&1&49f1 ﬁ% 4.57 (s, 2
283 nmol pyridine ( nmmol ),

H). 3.9k (Xarhi 2 0.1 OBy J o CBOGEA .31 h). 3 CHH(UO0) et 2, 6.5

d { ( T
Hz, 1 H?ﬁ gez1‘%@1\?\;@ sfﬁ?‘?ée(}%:((s rgg_gm1{[g3rr(;)dgfja7 repi?o% FB’R',%(ES) m/z: 415
(M+H+)iluted with 1.0 N HC, and extracted with CH2Cl 2.

The conbi ned organi c phases were washed with 1.0 N

HCO (x 3) and brine, dried, concentrated, and col um

chromat ographed to progi ngy (95% of B3; 1 H

NVMR (300 MHz, CDCI3) 5 ;'xgg\p'jé% , 1.25- 7.17

(m 3 H, 421 (m 2 H, 286277(m1|—|),1.98(s,

3 H, 1.86-1.7 Qzﬁ\yo 168153 CH), 0.82

(t, J =7.4 Hz, S) MZ Na+) .

Compound 2.
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-butylsulfanyl}-phenoxy}-acetic acid
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To a solution of B3 (160 ng, 0.833 mml) in a mxture
solvents of CCI4 (2 nm.), CH3CN (2 rnL), and water (3
workeop/o¥mEre added NalO4 (3.55 g, 16.6 mmol) andP@®TER04/030375

(12 ng, 0.058 nmol ). After stirring at room

tenperature overni ght, theSechemamB was partitioned

bet ween water and CH2Cl 2. The conbi ned organi c | ayers

were dried, fi ed, and concentrated, The residue

wa qadl%oTlH\'fed Et Ogﬁnﬂczprlwé*?ed ough Celf'fk NalOs

The filtrate was “drijed @nd column Throfa 6grefsh -
Bl (S2C 2/ MeOH: 8hsut B g Vec%?g% ( B3oF%ok_ B4 Q’qh“‘CN NV 20

(300 MHz, CD&PB9nylSutndbl (d, J = ABetié abﬁZ-pRenH)butyl%st@ﬁ

(m 1 H, 2.06 (s, 3 H, 1.77-1.56(m 2 1.00 (t,

H),
J =7.5H, 3 H; M mz: 183 To a
HOLC 6 taAcom THISCEY Meo n‘éF §)ic I)TBSﬁ?l Et 2\@2‘{2‘& ~d7Ean ®IBALH
OH (2 E‘K V\@,?OHadded 2. 0 M TMSGHNS ofe2- 08 ik 4. 16
B4A¥ER, ) in Ef 2 oW y. Aftgroggfirring at roongg g

) reqfor 3 IzerHyHIa,@yn&mymm& Wer e lenn -
2Acetoxgllﬂ&83§é§§%r gssur e to gi venaHylsestems'taﬁyl eét er bﬁjt %ﬁﬁ%ﬁfﬁ;ﬁggy o)

d| ssolved residue in MeOH (2 m-) was added K2CO3 (188
ng, 1.36 he resulted m xture was stirred
20 mkwg\’f%té'?%%val of, sabymnio at

| ow
terrp%T%ﬁ ur, es,cohe r@si due;was partitio
and wat er . CR{T, Qf '@er was drie crked,

betvveen Et 20 'BAF, THF
Bggd.col unm chromat ggr. a (Et OAC/ hexa s 1/ 20 to

2 (logPetgrnelng g (98%) of NR G360 Dl _ !
sﬂanyloxgmgtéyl)sb tiag % 2 H, 3. 73 (S 3 H) g n@gaa)%;%‘ WS(}I-Ia tld_&?gtg?}il'b:géiulfanyl]

241(brs 1 H, 1.73-1.55 (m 2 H) ,095(tJ—75
£ OH) M5 (ES) mz: 155 (M+Na+ . xt re of B5
5951 70 mol ), t ePHDORGI di chlori de

(334 rrg dazol e (290
mol ) ﬁ%ﬁ}% m§§+azﬁ3ed for 14 518%@
4 (2%%“9% iy @[a”y* S2004/ 03 F and %éﬁf&éﬁ et theinh )
- e organi c | ayer -trifluoromethyl-phenoxymethyl)-
2methycor$cen§ S1°EG0 S SH ol urm chr onat og‘i"%&‘ﬁﬁ'@"t‘?yl{ H‘efiﬁ"&?F?ﬂ%ac'd ethyl ester
385 mg (929 of B6; 1 H NVR (400 M, 3.77
(dd, J = 9.7, 78H§_‘02H)370366(m 3. 68

3 g 1.51 ~~ Fb 91 (t,
(s, 3 MuoR 4 4w T (sdlf%»l (m, (
36 (

(ES) m{z 269 (MrNa+). To sol%u 350 ny,

1.42 mol) in CH2C 2 (5 nd; poud2 was added

DL

To a solution of (S)-(+)-2-phenylbutyric acid B1 (352 mg, 2.14 mmol) in THF (3
mL) at 0°C was slowly added a solution of 1.0 M BH3. THF complex in THF (2.14 mL,
2.14 mmol). The mixture was allowed to warm up to room temperature, stirred at
room temperature overnight, quenched with water and followed by 1.0 N HCI, and
extracted with Et,O (x 3). The extracts were dried, concentrated, and column
chromatographed to give 283 mg (88%) of B2; 1H NMR (300 MHz, CDCl3) & 7.34-7.29
(m, 2 H), 7.24-7.16 (m, 3 H), 3.70 (m, 2 H), 2.65 (m, 1 H), 1.79-1.67 (m, 1 H), 1.63-
1.48 (m, 2 H), 0.82 (t, J = 7.4 Hz, 3 H); MS (ES) m/z: 173 (M+Na+).
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1.0 MDIBAL-H (3.55 nlL, 3.55 nmmol) dropw se. After
stirring at -78C for 15 mn, the mxture was all owed

wo oooginedoml |y warmup to OC, stirred at the sam@I/US2004/030375
tenperature for 10 mn, quenched with MeOH After

B bl riiRErébf BRo@eBanget . @B%mdp?yﬁdlhe (bhvs meglmhin%l?dand
solid was filtered through Cel’l and washed

DMAP @3iangy @4 8mmmphkin @Ht@e 48 enlyeat QTG was addad @@‘etyépb@nde (369

s 4 L 5 B G P2 g 1
N HClI, Hiad éxtl-actea with CgIQClzJ 'ﬁheléor?lblgse%i gb‘mcm[ihd@e.s Were AvasHedl with
r's

10N r&ﬂ‘@g 3) gnd PH{ZgQ‘g”‘P‘B C@C@B’tr@%ed and cplwﬂplzchrmpéogrepw to

ol 53 Sy ki ol R R, €510 2o, 7, 7.5

7.17 (mERa) 4. A (rﬁ, 2-IH)IJVE§86€2W 21, nggs 53 FI)1986d1 74 (3, 1H),

1.68-1 ?%I?"?} 1 H)80 &2% o) i 7(|~ﬁ HZ4 3d0); (MS (ESNW/ZQ‘Q%(I%N%) =7.1
Hz, 2 H), 3.67 (dd, J = 10.0, 4.7 Hz, 1 H), 3.57 (dd,
J =10.0, 5.5 Hz, | H), 2.97 (dd, J = 12.9, 6.8 Hz, 1

H) a éomaoﬁwasl(ﬁola%g% 8% @m&@)H:)nla H‘)lxtu?e %éwéﬁts o?f d’@h (2 mL),
CH3CN|-@ mg),H;md V\@tglg(?:( mL) Were addesl@lal@ﬁlﬁ 5&)9,8135 Gsnm@tl)l-md RuCls;

(12 sy 8 ) Sl Bl i AL e B 3008 ves

partltlorvad beaNeénlwettepan@fCHQCﬂz Mrhetcoptbined ofdarme iayerd Wees Heed,
, 1.50 mml) in THE for 3 h and partitioned

filtered @éﬂw@ﬁcaﬁ%ﬁedan%@mme wasdedisgalved in zﬁﬁz@ anddilteredsthrough

Coto. HRPGHEIE\ o0l S RTLSFARNES .M 7

give 97Jng (IS%)HZf B4; H)I NMRl(%OOcMHzJCa gém 24a)dHa @7'192 2H),2.67

(m, 1H)= 270§ @23*'2) H)77é @(mdaw)ﬂﬁm@ 49 HAA3 HEW gS) m/z: 183
(M+Na®: 64 (dd, 3 =11.0, 5.8 Hz, | H, 2.92 (d, J = 6.4 Hz,
"H), 2.26 (s, 3 H), 1.73-1.63(m 2 H), 1.45 (m 2
H, 1.29 (t, J =7.1 H, 3 H), 0.91 (t, J =7.4 Hz, 3
H:; MS (ES) miz: 335 (MrNa+) . 52 WD 2005/ 042478
TG /asgation o Bd3(29 8Togal A6xmorad) infEBO (41A0) and l\,ﬁacxrasz mL) was

added TN TIGHCoe Ch ERENE 1408 o 8Ty AR ndipt ppom

temperatlreQ(fold\@& tissl dorvefitd wers Eé?ﬁbvét% QAHERrdIH PrEsdutd %o Ble the
). The m xture was stirred at room

methyl e%%erTaz theedigselvar gasiduadn Mefld2rmak bwas Heded diCide(188 mg,

136 i ) 4 sy SRR S0P B’ M g sovent

at low tdrpengture, the residue was partitioned between Et,O and water. The organic
layer was dried, concentrated, and column chromatographed (EtOAc/hexane: 1/2) to
afford 176 mg (98%) of B5; 1TH NMR (300 MHz, CDCl;) & 3.82-3.73 (m, 2 H), 3.73 (s,
3 H), 2.53.(m, 1 H), 2.41 (brs, 1 H), 1.73-1.55 (m, 2 H), 0.95 (t, J = 7.5 Hz, 3 H); MS
(ES) m/zz 155 (M+Na+).

A mixture of B5 (225 mg, 1.70 mmol), tert-butyldimethylsilyl chloride (334 mg,
' 2.22 mmol), and imidazole (290 mg, 4.26 mmol) in DMF (1.7 mL) was stirred for 14 h
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(69% of 1310; 1 H NMR (300 MHz, CDCI3) b
8.7 Hz, 2 H, 7.19 (d, J = 1.8 :

Wo2@5442428 3 Hz, 1 H), 6.89 (d, J = 8. I—BCT/BSB)G4/030375

(d, J =8.4H, | H, 456 (s, 2 H, 4.25(q, J =7.1

and pah'tmor%d‘betw‘be@mNém a?ld"ﬁtg03 i 6@€nﬂc Iéy@r ﬂ/aEVdrle% g@& centrated,
2.21 (s, 3 H), (m 2 H, 1.2
and coljmn ¢ 1orp|gtogga|p|)ed tp glzpqu!e 5f_ng(912 of B8; H—b—l NMR ((4[BB)MHz

oo g 778, (Mo SRS 7o M B PRS2 s,
H), 1. 6(44\051 Mﬂz 2 H:P@ 8 %tSZi -49 5( Hz §ﬂ)80@7*§ 921)Hb 037%31§ @; M% (ES)

m/z: 2£(M$N93)(d J 82Hz 1H) 450(s 2H) 4. 03-
3.95 (m 2 H), 300298(m 2 H, 2.16 (s, 3H) 1.95
(m1H),157(m2 , 0.93 (t, J =7.4 Hz, 3 H;

[B TR 1 R RO ) 4 HREILD CRRRE DA 7 Gty acce

1.0 M BIRALx 5 e3¢ Didropwise. Wtéf@t a0428%Sfor 15 th
Qla hiy (3} @mm 55“3“19)' Oﬂ I—|8}m$6%4 A OT[PP min, the

mlxture'_%as @owgg yozgrgg%]PE\gp |_b °&, @,tlgp £t the spmedegperature for
10 min @iéAchedt with R4EBHO A@B&h‘rln@apr&rﬁjfémﬁb'rature for 1 h, the

precipitated solid was filtered through Celite and washed with CH,Cl./MeOH. The
filtrate was dried, concentrated, and column chromatographed to give 273 mg (88%)
of B7; 1H NMR (300 MHz, CDCl3) § 3.82 (dd, J = 9.9, 4.0 Hz, 1 H), 3.75 (dd, J = 11.0,
3.3 Hz, 1 H), 3.67-3.58 (m, 2 H), 2.78 (brs, 1 H), 1.68-1.61 (m, 1 H), 1.33-1.23 (m, 2
H), 0.93 (t, J = 7.4 Hz, 3 H), 0.90 (s, 9 H), 0.08 (s, 6 H); MS (ES) m/z: 219 (M+H+).

—~
o
(]

1

B8 (61%) was prepared following general procedure 1 in Example A; 1H NMR
(300 MHz, CDCl3) 6 7.19 (d, J = 1.8 Hz, 1 H), 7.15 (dd, J = 8.4, 2.2 Hz, 1 H), 6.62 (d, J
=8.4 Hz, 1 H), 4.60 (s, 2 H), 4.26 (q, J = 7.1 Hz, 2 H), 3.67 (dd, J = 10.0, 4.7 Hz, 1 H),
3.57 (dd, J=10.0, 5.5 Hz, 1 H), 2.97 (dd, J = 12.9, 6.8 Hz, 1 H), 2.79 (dd, J =12.9,
6.0 Hz, 1 H), 2.26 (s, 3 H), 1.62-1.56 (m, 1 H), 1.44 (m, 2 H), 1.29 (t, J = 7.1 Hz, 3 H),
0.88 (t, J =7.4 Hz, 3 H), 0.88 (s, 9 H), 0.03 (s, 6 H); MS (ES) m/z: 449 (M+Na+).

A solution of B8 (213 mg, 0.500 mmol) in CH,Cl, (2 mL) was treated with a
solution of 1.0 M tetrabutyl ammonium fluoride (1.50 mL, 1.50 mmol) in THF for 3 h
and partitioned between water and CH,Cl,. The organic layer was dried,
concentrated, and column chromatographed to provide 33 mg (21%) of B9; 1H NMR
(300 MHz, CDCl3) § 7.22 (d, J = 1.7 Hz, 1 H), 7.17 (dd, J = 8.4, 2.2 Hz, 1 H), 6.63 (d,J
=8.4 Hz, 1H),4.61(s,2H),4.25(q, J=7.1 Hz, 2 H), 3.72 (dd, J = 10.9, 4.7 Hz, 1 H),
3.64 (dd, J = 11.0, 5.8 Hz, 1 H), 2.92 (d, J = 6.4 Hz, 2 H), 2.26 (s, 3 H), 1.73-1.63 (m,
2H),1.45(m, 2 H),1.29 (t, J = 7.1 Hz, 3 H), 0.91 (t, J = 7.4 Hz, 3 H); MS (ES) m/z:
335 (M+Na+).
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LIOH, THF, H2 0 HO2C 92% 9 Conpound 3 CF3 To a

suspension of |ithiumalum num hydride (101 ny, 2.66
worwbp424m THE (3 nl-) at 0C was added di et hyl PCT/US2004/030375

et hyl mal onate C1 (250 ng, 1.33 nmol) dropw se. The

reaction mxture was stirred at roomtenperature for 2

h, quenched with water (0.1 m-) and 5 N NaCH (0.2

rrb) mibktles efiB®i(1 R0 wag,e0.366.rf triffuokdraegnl Hb"r@u 0.5
Ia:t and vva(she\m?he sol |2Imv?n)tr;1 I\/le()—l/m ?Bmg 4

mmol),famd Frwnw@éw@phm (108rpgn® S{Bamalhin THT (3 mlédat&/C was
added gﬂ%@g&?g%&@é&%ﬁﬂ%{@ 1 59GE 0356 L AntBR). (PR MiRurEfvas' stirred at

room téilaﬁbﬁ‘étﬁﬁa 6%|dﬁbh1:ait@ doreftiatet]) TReGdéidde Wals(bﬂnf%d%jzccﬂumn
chrom:{Ppgrqpry twlgs @F{)O@c/pﬁxa% Y/E@;&Hﬁéljhﬁ?n?l\@/ﬂﬁi‘? prqu;:iei121 mg
%) B B0 SR OB ol TP g 8 2 19 0,0 1.8

Hz, 1 H); thﬁe(ud phosphing szm-lmﬁ 8@(@0.2 B30 Hz, QrH)TIs&Sf{ mi B.4 Hz,
at &Z added. did so z[IJ\%I azodi car boxyl at e
1H), 496 2n|ﬂbl4)25mej i Al (tZe Aelb 401 (Ned Fak 3 QQa@InJ 82122 H),

t r Ri Hu b e
221 (L AMENAR, IR, S B 2R 0 A0 04 1074 b
3H), M (€8 htn/zt 440 (Mhbllad-al um chronat ogr aphed to provide
134rrg (529 of C3: 1 H NWR (400 Mz, CDCI3)3754
8.8 Hz, 2 H), 6.97 (d, J = 8.8 Et2C -

5%#5@&9 Y R o eSSl 461046 e 2 ygamoe

A; 1H NRIRVEIOYMHE, [CDCR) 517.49 (Ao e18es P, 2nimeropsy/ ey, 711 (d, J =
8.3 Hz, 1 H), 6.88 (d, J = 8.6 Hz, 2 H), 6.53 (d, J = 8.2 Hz, 1 H), 4.50 (s, 2 H), 4.03-
3.95 (m, 2 H), 3.00-2.98 (m, 2 H), 2.16 (s, 3 H), 1.95 (m, 1 H), 1.57 (m, 2 H), 0.93 (t, J
=7.4 Hz, 3 H); MS (ES) m/z: 429 (M+H+).

Example C

S/H/\O

Compound 3
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-butylsulfanyl}-phenoxy}-acetic acid
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but yl sul fanyl]-p henoxy}-acetic acid ethyl ester 54 WO

2005/ 042478 PCT/ US2004/ 030375 Hz, 2 H), 4.05 (m 2 H),
w@2@8/0fdads J = 10.8, 4.4 Hz, 1 H), 3.74 (dd, JPET/1I82084/030375

6.5 H, 1 H, 1.949 (m 1 H, 1.50 (m 2 H), 1.00 (t,

J =7.5 Hz, 3 H,; M (ESpchemie @49 (MtNa+). C4 (81 %

was prepared follow ng general procedure | in Exanple

AlHNI\/R(SOOI\/Hz CDCIS)8750(dJ 8.6 Hz, 2

1 DIADSTRRIG, JSC 4, 2.2
)‘\%\%} F OHO%H;N‘B Il:|)|z e I (8 o
. 4.56 (s, 2 4. 25 4{ % 1
(m 2 H), 3.002,80% J = 6% ¥ 2%15%/3 /\li\

Cﬁ') -Tri uoro et I-
1 96 (m 2tEthypropng9,3(dinl 2 H) 1.2 ¢-Trij hy
0.94 (t, J = 7.5 Hz, 3 M%j% W’%b“%bd

( Na+) "Anal . Calcd for C23H27F O4S C, 60.51; H,

1g'y'eparé;?cjwfwﬁz?léw oe oo E%CB 58 o et W@%

ng gener A e 2 in Exa

2l d@gR(StDO MeOH- d4) 8 7. =.8. 2

i%,dm 7.15 (m | H) 636%‘3@,50\]:8.6
Hz, 2 666 J 81Hz 1"9:4847 (s, 2 H
4.04 (m 2 F 00

) 1(92 (m 1 H 1 58 jiiz ﬁfflanfygro e;rt]ylzphen S/?’]t
3 H: M5 (ES) mz: 451 (NREHE™Y e”"i’%}aﬁ'cﬁé% VTeste
Compound 4

{4-12-(4-Trifl uoromst hyI phenoxynet hyl ) - but yl sul f anyl ]
Lphnncney}Hgmet me D CF3 B@%ICFsEtBN

SH HO D1,

28%

92%
Compound 3

To a suspension of lithium aluminum hydride (101 mg, 2.66 mmol) in THF (3
mL) at 0°C was added diethyl ethylmalonate C1 (250 mg, 1.33 mmol) dropwise. The
reaction mixture was stirred at room temperature for 2 h, quenched with water (0.1
mL) and 5 N NaOH (0.2 mL), diluted with water (0.6 mL), filtered through Celite, and
washed the solid with MeOH/CH»Cl,. The filtrate was dried, concentrated, and
purified by column chromatography te give 110 mg (80%) of C2; 1H NMR (300C MHz,
CDCl3) 8 3.79 (dd, J = 10.7, 3.9 Hz, 2 H), 3.64 (dd, J =10.7, 7.5 Hz, 2 H), 3.27 (s, 2
H), 1.67 (m, 1 H), 1.29 (m, 2 H), 0.94 (t, J = 7.5 Hz, 3 H); MS (ES) m/z: 127 (M+Na+).

To a mixture of C2 (108 mg, 1.04 mmol), trifluoromethylphenol (130 mg, 0.802
mmol), and triphenylphosphine (210 mg, 0.802 mmol) in THF (3 mL) at 0°C was
added diisopropyl azodicarboxylate (162 mg, 0.802 mmol). The mixture was stirred at
room temperature overnight, diluted with water, and extracted with EtoO (x 3). The
extracts were dried, concentrated, and column chromatographed to provide 134 mg
(52%) of C3; 1H NMR (400 MHz, CDCl3)  7.54 (d, J =8.8 Hz, 2 H), 6.97 (d, J = 8.8
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cO CF3 4-[2-(4-Trifluoromnethyl - phenoxynet hyl ) -
but yl sul fanyl ] -phenol 1. MeQ2CCH2Br, Cs2CC3, CH3CN 2.

WO b@sto43HF-, H20 HO2C 85% Conpound 4 CF3 55 WIPCT/US2004/030375
2005/ 042478 PCT/ US2004/ 030375 Repl aci ng

Hz, 2 Hiu44 BB/ (R O, % BBLGY! g B Qo{hﬁqfwf H)a:@vd B8hYE RPESE.5 Hz, 1

mer cap tO pnen and | ow ng genera
H), 1.94(ragddd),d .50 {m, zw;mm @ yaesbiz, @ZIS%MS:(ES) MMER24 B (0 +Na+).
Mz, CDCI3) 6 7.51 (d, J =86 H, 2 H), 7.28 (d J =
8.7 Hz, 2 H), 6.91 (d, J =8.6 Hz, 2 H), 6.72 (d, J =

(%ZZS?;" ) v?aé'%regé %difdll%m b‘bnefbl %Wﬂeji in Ei(a?ng%& 1H NMR

(300 MEHZ53[XCH1;) 27190, (doJ9=48(6tHsz H)??ggrw J% HB, szs HI, 55)15 (dd, J =
m xt
8.4, 2.2 5 bEDoBES G @@pf B 2 S 56185 s z,s*eﬁwgg? Gk, 4.25

= o4 482 BoRk) J
(@ J stlrred% 23 rtlbtlcl;nrbe betvveZn Et£WH&196(m1
H) 1.50hep. H)[HeZ&(tgdm Z 11 Iﬂ;ye3 I—I\)m%r(t el 7cohizeBtH) aN@I(ES)amﬁz 479

e S L AT 21 00Sd (L Qe hexacis LI 808, PP 50,

procedure 2, the above nethyl ester was converted to
acid Con'pound 4 (89%; 1 H NMWMR (300 MHz, CDCI3) 6
Gootpgund 3 (9204)), was peepaded Jollovéng glazleral;proqedure Zoin(Example

A; 1H NV God iz, a4 37 5810 s = § s ht @i 08 @57 F) P15 (m, 1

H), 6.9«%@{15 2:89§ kginz l_lé) Fe%@e {d 9%5 (HWEIS-I% "ﬂ)lg)_ 144%@ @, flak k,{é @4 (@, 94,

3.00 (dBEanpRBdE Z:bk);p&tlﬁc(353 H) 1 92 (m 1 H), 1.58 (m, 2H),0.94 (t,J =7.5Hz,
3 H); MS (ES) m/z: 451 (M+Na+).

Example D

s/\(\o
Compound 4

{4-[2-(4-Trifluoromethyl-phenoxymethyl)-butylsulfanyl]-phenoxy}-acetic acid
Scheme D
CF3 HO CF3
/©/ 1. MsCl, EtzN, CH,Cl, \©\ /©/
HO O 2. CSZCO3 ‘ SYO

C3

D1, 28%
4-[2-(4-Trifluoromethyl-phenoxymethyl)-

butylsulfanyl]-phenol
HO.C.
1. MeO,CCH,Br, Cs,CO3, CH3CN \©\

2. LIOH THF Hzo 85% /\(\

Compound 4
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{2-Methyl -4-[2-(4-trifluoronethyl-phenoxynet hyl)-penty

| sul fanyl ] - phenoxy}-acetic acid 56 WO 2005/ 042478
weEFansea4/ 030375 Schene E Et 02CVCO2Et HO OH REDULINB4/030375

1-1 El F3C DIBAL-H MsCl, Et3N THE i OVs E4, 25%I

Cs2C33, CH3CN Al c Met hanesul fonic acid

2-(4-trifluoronethyl- phenoxynethyl)-pentyl ester

Rq@gcingﬁ-mqu‘ggémethyl-mm%ammm dthyl €6%:r PAl cawith 4-

mercapEEbHEh o eigle el Rl B Tkammg oave BT (28%); 1
9 . P2 . The of t

R O s A e PR S e el B8 B pIBu6.91 (@,

=8.6 Hat2 00), Bor2 &) Jr 8,7 hizsl 20t HCBb (S, MH), OB, JTB6.2, 3.8 Hz, 2 H),

200 @SLEBH 12 PSR oRtatES | LA SRS 55 0% by s
(ES) m/gapsgM-ayed and purified by col um chromat ography

(EtOAc) to give 709 ng (60% of E2; | H NWR (300 MHz,
CbCcl3) 8 3.80 (dd, J = 10.7, 3.8 Hz, 2 H), 3.63 (dd,

= 84-1.71 1
A){Bm‘x@ﬁgj_f lj’r 88611%1'9, 6ﬂ mn%bﬁ,zbrg?ﬁoazceh?: 'aci% methyl este(rr&5 mg,
0.36 mmol), and Cs>2CO; (157 mg, 0.482 mmol) in CH;CN (2 mL) was stirred for 2 h
and partitioned between Et,O and water. The organic layer was dried, concentrated,

and column chromatographed (EtOAc/hexane: 1/6) to give 99 mg (96%) of the methyl
ester. Following general procedure 2, the above methyl ester was converted to acid
Compound 4 (89%); 1H NMR (300 MHz, CDCl3) § 8.91 (brs, 1 H),7.49 (d, J = 8.7 Hz,
2H),7.26 (d,J=8.3Hz,2H),6.88(d,J=8.6Hz 2 H), 6.74 (d, J = 8.5 Hz, 2 H), 4.46
(s, 2H),3.98 (m, 2 H), 3.01-2.92 (m, 2 H), 1.93 (m, 1H), 1.56 (m,2H),0.92(t,J=7.4
Hz, 3 H); MS (ES) m/z: 437 (M+Na+).

Example E
HOQCVO@ /©/CF3
s/\ho

Compound 5
{2-Methyl-4-[2—(4—triﬂuoromethyl-phenoxymethyl)-pentylsuIfanyl]-phenoxy}-acetic acid
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1.28(m 2 H, 1.24-1.17 (m 2 H, 0.91 (t, J =7.2

Hz, 3 H; M5 (ES) mlz: 141 (MtNa+). To a solution of
wWE20068037%7g, 2.54 nmol) in CH2CI 2 (5 m-) at ORCTHESB04/030375

added Et3N (1.06 niL, 7.62 mmol) and net hanesul f onyl

chloride (729 ny, 6.36 18hejne Hhe m xture was stirred

at OCfor 2 h and diluted wth saturated NaHCO3. The

or iLc layer was separated and the aqueous | ayer S
EtO:C q}%%‘éi ag milh Cg” (o) . Eh thoMb@ne or@éni c'\}g‘,ﬁ"THF
ases I ed, ncentra N{ d col
chrormt ogriqFned Na THE F3C C]—| E2 60% E3, 94%F3COOH

- Propyl - pr opane- 1, i Met h | f
n@c hanesul fonyk_%% E f) pg%oylanggtjeroglt,;gtgnifu”é%g;a(ﬁ@

70% | i methanesulfonyloxymethyl-pentyl ester
{2-Methyl -4-[2-(4-trifluoromethyl -phenoxynet hyl)

pentyl sul f anyl ] - pheno = ic acid ethyl ester 57 WO
F3C\‘\5 / 042478 PCT/ us%éé%%ﬁ@%fﬁs (Et Ghosdexene 1/ 1) to ©/CF3

bvi de 655 ngy (94% oof E3;, 1 H NMR (300 CDCI3) S
77290 duf,” JOMs 10. 0, Avon 2 H, 4.20 (dd,
6.4 Hz, 2 H), 3.059Q, 2.22- 2.15 (m rﬁ

(mEgr )V 097093(m 3f| Na%(ggS) n12:§5297
sus e sion gl H my, 2.B5.mMABl ;' 60%
Methane UH”H? %F‘“le OMEYTHE (2 M) e,
b 2 R T AET A thyl)-
Y THTGHBRLEINI phenol (324 g, 2 S%im l?yl](lpﬂen %&a@ﬁgcﬁ?gm pr
m.). After stirring at roomtenperaturefor 30 m n,

solution of E3 (659 ng, 2.40 mmol) in THE (3 m-) vvas
added and the resulting m xture was refluxed f 6 h.
Water was _added anHC%ehe fixture was extr With
Et 20 HR A% s were dri ¢ concent r and
igl urm chr omat ogr aphed (Et OAcThefang” 194) to afford

0 ng (25% of E4; 1 00 , CDClI3) 6 7.54
(d, J =8.6 Hz, 2 H), 8°'§B°‘('1§‘53 =[8.6 Hz, )2H), 4.37
(dd, J =9.9, 4.9 Hz, 1 H, 4.32 (dd, J = 9.9, 6.0 Hz,
1 H, 4.04 (dd, J =
To a solution of 1.0 M diisobutylaluminum hydride (50 mL, 50 mmol) in CH2Cl

at —78°C was added diethy! propylmalonate E1 (2.02 g, 10.0 mmol). The reaction
mixture was allowed to gradually warm to 0°C, stirred at 0°C for 30 min, and quenched
with MeOH. The precipitated solid was filtered through Celite and washed with
MeOH/CH,Cl,. The filtrate was concentrated and purified by column chromatography
(EtOAc) to give 709 mg (60%) of E2; 1H NMR (300 MHz, CDCl;) 8 3.80 (dd, J =10.7,
3.8 Hz, 2 H), 3.63 (dd, J = 10.7, 7.7 Hz, 2 H), 2.82 (s, 2 H), 1.84-1.71 (m, 1 H), 1.42-
1.28 (m, 2 H), 1.24-1.17 (m, 2 H), 0.91 (t, J = 7.2 Hz, 3 H); MS (ES) m/z: 141
(M+Na+).

To a solution of E2 (300 mg, 2.54 mmol) in CH,Cl, (5 mL) at 0°C were added
EtzN (1.06 mL, 7.62 mmol) and methanesulfonyl chloride (729 mg, 6.36 mmol). The
mixture was stirred at 0°C for 2 h and diluted with saturated NaHCO3;. The organic
layer was separated and the aqueous layer was extracted with CH2Clz (x 3). The

combined organic phases were dried, concentrated, and column chromatographed
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9.4, 4.6 Hz, 1 H), 3.98 (dd, J =9.3, 6.4 Hz, | H),

2.97 (s, 3 H, 2225 (m 1 H, 1.53-1.39 (m 4 H,
wWO286/0§3478J = 7.0 Hz, 3 H); M5 (ES) nmlz: 363 (R&MESI004/030375

General procedure 3 for the formation of thioether. To

(EtOAC/ Iﬁeﬁ@nhelt 1/dD1thbrd§'4Ue( 655 nﬁ@ (943%2}35 EGroH)NMR Q&G)CMH@SCﬂng) 3

4.29 (dds g T Pdh %8 raaznla) U0 693, 43 10,0 B bbb (& 6. .22
2.15 (m o 0}, 1568 i 440) %@ﬁ%%ﬁwtgr@p%&??%ﬁ\é%
added and the m xture was extracted with Et20. The

TR b . 50 ol e S 3 1 )
was add@cp¥ %@tkﬁﬁof%trgﬁﬁzr’%m%ihﬁh%ﬂolgb %ﬁ@ i%;ﬂéi) u@ﬁ’ﬂl—'ﬁgz RL).
After stirtirigatichain8emparadute, fot 3H)m|rb aBQolumn of]E3 (85@ g, 2.40 Aymol) in
THF (3 mL%?Més agé%i andihggé?tégr'{g 5mxtu§e g\fas4re§ %{%d fqr’ 612_5 Vgafggwas
added ah‘éﬂthe]mmtl?rezwa§ eﬁtrb@ted]wkﬂ Etz'b Offhé%xtréct's \ﬁei% diﬁed 2

I&A -1.48 Q
concentﬂa’@d anezzo@wmnz:hn)matpggpbed (Bt cz’h@xarp& 1/@)1|q)affq;d 70 mg

@5%) ofck; I OR Slip iRl S T3 RS RER A DV R = .0
Hz, 2 H)614 47 (déﬂ J&.gf,; 4 B Ovvm,g4 aer(gaau =pg 906@\4"12 12H)n4 04 (dd, J =

ave ound
.4, 4.6 Ehy B9 0 (o B Hzk oy, (a3 Hh 22 (o Bt 531,38

(m, 4H>Q@9éét“"~l 730 g ST S TES) éﬂ%%ﬁ* “4%*4820‘?5 "y
, 4.02 (dd, J = 9.2, 4.7 Hz, .97 (dd, J =

, 2 19 3 58 WO
Generalmpdmm%’ombﬂ%s@@txqm@%@ly%ﬂm 2.05 Efn 1 H,

Tézé‘égh%%% %E% @@ mgt 048 %@T@ &c)k%oﬁgsf i) Jya8 ddded Cs,COs

(391 mgQQEBEpﬁﬁ@ﬂ)SoII@NeS%Wa’Zsolutloﬁ 0694 nkergapto-Zméihylgdhendity)acetic

acid ethy beRlerc (4 GamgaDy IS bAE RPN RdTbk ARk SiTina g h at
room ternpPera g WaRlSRoX %daés ShiiGhathikturs WeiPexirdetéd with Et,0. The

combined organic layers were dried, concentrated, and column chromatographed
(EtOAc/hexane: 1/10) to provide 158 mg (70%) of E5; 1H NMR (300 MHz, CDCl3) 3
7.51(d,J =86 Hz 2H),7.19(d,J=1.5Hz, 1H),7.14 (dd, J = 8.4, 2.3 Hz, 1 H), 6.8Y
(d, J=8.6 Hz, 2 H), 6.55 (d, J =8.4 Hz, 1 H), 4.56 (s, 2 H), 4.25 (q, J = 7.1 Hz, 2 H),
4.03 (dd, J =9.3,4.9 Hz, 1 H), 3.97 (dd, J = 9.2, 5.6 Hz, 1 H), 3.00 (d, J =6.5 Hz, 2
H), 2.21 (s, 3 H), 2.05 (m, 1 H), 1.57-1.48 (m, 2 H), 1.40-1.32 (m, 2 H), 1.29 (, J = 7.1
Hz, 3H), 0.91 (t, J = 7.2 Hz, 3 H); MS (ES) m/z: 493 (M+Na+). Anal. Calcd for
Ca4HagF304S: C, 61.26; H, 6.21. Found: C, 61.49; H, 6.35.

Following general procedure 2 in Example A gave Compound 5 (94%); 1H
NMR (400 MHz, CDCl3) § 7.50 (d, J = 8.7 Hz, 2 H), 7.18 (d, = 1.7 Hz, 1 H), 7.15 (dd,
J=85,2.0Hz, 1H),6.88(d,J=8.7Hz, 2H),6.57(d,J=84Hz 1H),4.60 (s, 2H),
4.02 (dd, J =9.2, 4.7 Hz, 1 H), 3.97 (dd, J = 9.2, 5.7 Hz, 1 H), 3.01 (m, 2 H), 2.19 (s, 3
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ILRHO", rOHEO | -Cet LAH, THE L F1 1. MsC,

Et 3N, CH2Cl 2 2. Cs2COG3 CH3CN, EtO DI AD, TPP HO - ('
WO 2008084GF3 HO r O CF3 F2, 82%

PCT/US2004/030375
2- Pentyl - propane-1, 3-diol F3, 31%2-(4-Trifl
0 I y hyl - I+ SH= .
H), 2.08' S TREA. S4RORGHY TRHIIIT (AP BIY 8. (LI E T2 HEDHH): MS (ES)

m/z: 46 5e(MyiNat). st CalodanCyjHaEeDiS: G5 721 Hyb.68s Feunti OH59.63;
THF, H20 HO2C 91%

Conpound 6 Et2C,---~O/ ~ CF3 CF3
H, 57559 Wp 2005/ 042478 PCT/ US2004/ 030375 To a suspension of

[ithium al um num hydride (114 ng, 3.00 mmol) in THE (3
i)

at 0C was added 2-pentyl mal oni ¢ aci d di et hyl
F1 (346 ny,

est er
1.50 nmmol ) Edaoplede. The reaction mixture
was stirred at

roomtenperature for 2 h, quenched
S (o]

Compound 6
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-heptylsulfanyl]-phenoxy}-acetic acid

Scheme F

CF;
HO OH /@
DIAD, TPP
EtO OBt | ant THE O o
F1 F2, 82%

2-Pentyl-propane-1,3-diol

F3,31%

2-(4-Trifluoromethyl-
phenoxymethyl)-heptan-1-ol

EtO,C._ O ~CF3
1. MsCl, EtsN, CHoCly | P
"~ oF
2. 032003 O S °
CH,CN, EtO)J\/O

{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-
heptylsulfanyl]-phenoxy}-acetic acid ethyl ester

HOZCVO\@\ CF3
LIOH, THF, H,0 s o/©/

91%
Compound 6
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with water (0.1 m-) and 5 N NaOH (0.2 m-) at O0C, and
diluted with water (0.6 nL). The precipitated solid

woa@spidsrer ed t hrough Celite and washed with PCT/US2004/030375
MeOH CH2Cl 2. The filtrate was dried, concentrated,

WW@I sptgpefﬁsnenl olfgtm@nmnm’mm nwuagea(mm md,B. @E\mrhe»amé‘HF 3
0 give

mL) at Q‘i@orvay 260 Bopopiyimalpnic g8 Hisbykeser b (36 Mg, 8p50 gmol)

dropwisg. Tﬁé)relaém% ?nlgﬁw%v%g gtg'? 4t 60%_m éerg'blg&a]cu%'sf}gé %) wu(e@g;m

with Wafdrlo 1169.) Gt NaN)Na Dbl @. M)Lﬂ’t@°@f ahd dlﬂlm wigh wiaterd(0.6 mL).
Tho ook LRt e iy 5. o
filtrate v@és gﬁé&‘@%&%ﬁﬁ%te@'drﬂo&rﬁw b)f"é@lﬁhﬁ’?‘émmﬁté%rr%pﬁg% ng,

m’xture was stirred at OC f O mn
(EtOAc/aedahbeh/ﬂ) togiveetenay (@28 off FZ H NAIR {8ed Mitz,iChgt36,3.79

(@, 3 =2 A BT B2 TR 11710 oy 7 oieds Fiid SBlE o b 75 7. 1
H), 1.3421 94 @?(%@ﬁ\]@%%g@l&%@yz”?H 9(@@?&&3%01:@%@\8“‘&% g)
H),403(m 2 H), 375(m 2H), .04-1.95 (m | H),

2
T6 8 Mgt q_&:? (,@éa(*'rég) T3 iy rﬁﬂq(éq)@th)&gh e ggz ¥ng; 1.80

mmol), Qﬁ&@ﬁéﬁerﬂﬂﬂ?@éﬁﬂr@e 47mn@<aran ol &Y EHEA3(mBY&t 0%C Was added
dusoprowbaa)@aa@@wlab&m - H)8G Mok, Jhe mirgure ws stirrediat 0°C for

30 min {a_ﬁg ‘tl%g% 50%4@31&1‘% ng@ 6 ﬁb %Lﬁeﬁ%ggﬂzlatér 2ar&i gx(igcztga e/vlth Et20.

The extpaets Weré dr@dl-%oné’erﬂfht&m ad b)mﬁéd 0% cotlmrd chrdma8todrapt® to
H. 2.21 (s, 3 H), 2.03§na)| 1,56:1.49 (m 2 M),
provide 11087mg. (34 /Oraf Ft§3 HH NMR 4300 MHz,-CBC) /.53 (di)J =8.8 11z, 2 H),

o.00 {3 Q0PI 0 (L Yot 5T, VB, AL . 110

(m, 4 H)anawnnzls @m( ahsf/ao .89 (tIJ-U N/B rezSQ;)HMMs (973;1{8&( 319 J(ME—Na+)
1 8 rz 7. 15 (dd, J = 8 4, 2 2’rz . 6.89

Fgocshwénwéng %‘@r?gedﬂge }_fm%zx%gp? gogeg/ {'{7@%) ki) yn?R?éoo
MHz, C@d@)ais@él(d 0= 4.6z, 1+-H67.19. (619J(=n1 72HX)1, H; ﬁi’ﬂdam 8.4,
2.2 Hz, %wmggé@, J/\eszédrm mm%@nwmmsd%w @éﬁna *é é 25 (q,
J=7.1H2 2 1), 4.00 (m, 2 H), 3.01 (d, J = 6.8 Hz, 2 H), 2.21 (s, 3 H), 2.03 (m, 1 H),
1.56-1.49 (m, 2 H), 1.37-1.22 (m, 6 H), 1.28 (t, J =7.1 Hz, 3 H), 0.87 (t, J= 6.8 Hz, 3
H); MS (ES) m/z: 521 (M+Na+).

Following general procedure 2 in Example A gave Compound 6 (91%); 1H
NMR (300 MHz, CDCl;) 8 9.23 (brs, 1 H), 7.50 (d, J = 8.7 Hz, 2 H), 7.19 (d, J = 1.8 Hz,
1 H), 7.15(dd, J=8.4,2.2 Hz, 1 H),6.89 (d, J =8.6 Hz, 2 H), 6.57 (d, J = 8.4 Hz, 1
H), 4.61 (s, 2 H), 4.00 (m, 2 H), 3.03-3.00 (m, 2 H), 2.20 (s, 3 H), 2.04 (m, 1 H), 1.56-
1.49 (m, 2 H), 1.37-1.23 (m, 6 H), 0.87 (t, J = 6.8 Hz, 3 H); MS (ES) m/z: 493
(M+Na+).
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CF3 Conpound 7

{2-Methyl -4-[2-(4-trifluoronethyl-phenoxy)-propyl sul fa
wmiopophesioxy} - acetic acid Scheme G OH 0 () OBERPR2004/030375

Et 3N, CH2Cl 2 F3C 0 OCH2Ph G1, 94% Benzyl oxy-acetic

acid 4-trifluoromethyl - EhemyplesGt er Tebbe Reagent, THE

1. MsC, Et3N_ CH2ClI 2 Nz~ F3C 11 | Pd/C, H2 (latm F3C

02 cs co. 293 0 apHeph Et OH, THE OCH CH3CN,

Et O 4--- O G2 B0

1- (1- Benzyl oxynet h E

2-(4-Trifluoronethy i “pr “Fiol 4-triflu

or onet hyl - benzene SH CF3 4, 11%

{2-~. ArtFyl - 4-[ 2- (4- tedrhpotmaam et hyl -phF. rl, > vyl

{2-Methyl-4-[2-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-phenoxy}-acetic acid

Scheme G
FsC it
3 Fs;C
OCH,Ph 3
\©\ CI)]\/ 2 \©\ J(JJ\/OCH on Tebbe Reagent, THF
OH  Et,N, CH,CI, o) 2
G1, 94%

Benzyloxy-acetic acid
4-trifluoromethyl-phenyl ester

1. MsCl, EtzN, CH,Cl,

FsC Pd/C, H, (1atm)  3C 5
LOCH Ph J\/OH 2. 22006
o 2 EtOH, THF 0 CHCN, EtO/U\/O
SH

G2, 80% G3, 91% Aic
2-(4-Trifluoromethyl-phenoxy)-propan-1-ol

1-(1-Benzyloxymethyl-vinyloxy)-
4-trifluoromethyl-benzene

o)

M _o

Brre

62%
Compound 7

0
o
EtO/U\/ \@ LiOH, THF, H,0 HO
o—< >—CF3
S/Y

G4, 1%

{2-Methyi-4-12-(4-trifluoromethyl-phenagy)-
propylsulfanyl]-phenoxy}-acetic acid ethyl ester

To a mixture of 4-trifluoromethylphenol (1.00 g, 6.17 mmol) and Et;N (871 mg,
8.63 mmol) in CH,Cl, (20 mL) at 4°C was added phenoxylacetyl chloride (1.37 g, 7.42
mmol). After stirring for 2 h at room temperature, the white solid was filtered and
washed with Et;0. The filtrate was washed with water, dried, concentrated, and
purified by column chromatography to give 1.79 g (94%) of G1 as a white solid; 1H
NMR (300 MHz, CDCl3) 8 7.66 (d, J = 8.7 Hz, 2 H), 7.43-7.33 (m, 5 H), 7.25 (d, J = 8.4
Hz, 2 H), 4.73 (s, 2 H), 4.37 (s, 2 H).
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propyl sul fanyl ] - phenoxy}-acetic acid ethyl ester 62%
Conmpound 7 To a m xture of 4-trifluoronethyl phenol

W@ 200804378 6. 17 nmmol ) and Et 3N (871 ng, 8.63 nPOCl/PSi004/030375
CH2Cl 2 (20 m -) at 4C was added phenoxyl acetyl

Toha solution(of 817 (4207, 8287 mmool) in N—H:e@Osme at ﬁQS‘waas h

he wh | Lt d
introducgfid, SAMPE TR B S Thnb Sagtit G AL 4.2 Riabhin fluiel he
mixture steéiirréépépi‘—‘?B"(ﬁkﬁsz ﬁ.ﬂCQ h I%MH' Llé?ﬂ‘.h@d \ﬁlﬁH water dr%wme The

chromat ogr aphy to give 1 as a

formed s@id was filtered\ard yahe exhwith Eb&ﬂhe frrtraie wag cancengated and

purified H§/ coﬁ.n%' cpzo:%%tq%rggg)(/ %pfos\)_géﬁé_g %r?% % 9669,‘?/ e&%%r oil; 1H

NMR(36’@MH§ @W%@ (EOJ& @@IH&I@ﬂ)Ofe,@?{zé(#%gﬂ)?ﬁs?(d J=86
1)y in T ?‘!Z j a 8C was i ntroducéed
Hz, 2H)sé|lQ(d)nJ 52.0 MHthﬁS(Saé’gldhm 39(ad, hE 2.4 Hz, ﬁn‘:b) WA (s, 2
H) toluene. The mxture was stirred at -78C to 2C for 2
h and quenched wth water dropwi se. The forned solid
was filtered and vvashed with Et20. The filtrate was

concentrated and purified by colum chromato
ASPOOEE0B58 (B0 (53, SBIMENAnh | QYA (100 main BH! (10 mL)

and THIf ?@gn%gs ?g%%gqfagc} (ﬁﬁ%& %’cthjz thggé élﬁ@% ZAQQrFBydrage)thg
under 1 @tﬂ'n avernight, thie, miktude, wak fitered, thibugh Cdlita9 T filttate Wad
concent;atgg q%gluwlﬁg%%gr@pbfgég ,g&eu Ofgj%?f/ggga@gge\’s%gear oil;

I
TH NM T@d ﬁ‘"-%ter@ﬁigroge g?‘?n?@d}Z‘dgrﬁg 7\/\%@ d\%tr?lrg ﬁ? zme“ -57
(m, 1 HpBxadi(ra, Rat), i3 ¢ && 6.8 ghHTe!.BO€d, Thes.RiHA, Baﬂ)s‘ M&EES)

ated and col um chromat ogr aphed to gi ve 563 ngy
m/2-24%8q+§ba f G3 as a clear oil; 1 H NWR (300 M4, CDCl3)

8 7.54 (d, J =8.6 Hz, 2 H, 7.99 (d, J = 8.6 Hz, 2
H, 457 (m I H, 3.76 (m 2 H, 1.93 (t, J =6.3
Foliowing-§endraBprdcedue # i Exarzple3A igaye st (EE% cletazo:l)24B{ NMR

I\/H-Na Fol | owi ng general procedure | in
(400 MHz (oD eh) p 754840,c| S40S 1A B Hh ToRi 1 hg0ZMES. LrérB)2.6 Hz, 1
2 7 2
H), 6.761:1@_3:(8'9%1] ?Eﬁ) aﬁél)(d g'é)%5 IHZ‘H H; zé%é’%}_rzzlg &4%d@d g 12.0,
6.1 Hz, {t), 4.27 @, 5 +&,1 BizHp H)436143(cm J2= 138, Mleizmda) 2.99 (dd, J =
13.8, 6.9 Fi2>1 H), 2.26 (s, 3 H), 1.43 (d, J = 5.9 Hz, 3 H), 1.30 (t, J = 7.1 Hz, 3 H): MS
(ES) miz: 451 (M+Na+).

Following general procedure 2 in Example A gave Compound 7 (62%, solid);
1H NMR (300 MHz, MeOH-d4) 6 7.50 (d, J =8.6 Hz, 2 H), 7.21 (m, 2 H),6.83 (d, J =
8.7 Hz, 2 H),6.75 (d, J = 7.4 Hz, 1 H), 4.62 (s, 2 H), 4.54 (dd, J = 11.8, 6.0 Hz, 1 H),
3.12(dd, d =13.9, 5.6 Hz, 1 H), 2.96 (dd, J = 14.0, 6.2 Hz, 1 H), 2.21 (s, 3 H), 1.41 (d,
J = 6.2 Hz, 3 H); MS (ES) m/z: 423 (M+Na+); FAB-HRMS (M™). Calcd 400.0956, found
400.0944.
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6.1 Hz,1 H), 4.27 (q, J =7.1 Hz, 2 H), 3.16 (dd, J =
13.8, 5.3 Hz, 1 H), 2.90 (dd, J = 13.8, 6.9 Hz, | H),
wQ2@6/0§=783 H), 1.43 (d, J = 5.9 Hz, 3 H, 1. Sﬂcr/Uszuo4/030375
7.1 H, 3 H; M5 (ES n12 451 (f | +Na+) . Fol | ow ng
general procedure 2 in ik gave Conpound 7 (62%
SO|Id) 1HNI\/R(300M—|z d4) 8 7.50 (d, J = 8.6
Hz, 2 , 683( :C%7Hz,2H),
675(d J ﬁ%/;j\:a 462( P H)y, 4.54 (dd, J
:11,6OHz, -139,5.6Hz,1
H, 2.96 (dd, J = 062 2.21 (s, 3 H,
1.41 (d, J =6.2 5@ ES) m z: 423 (M+Na+) ;
found 400.0944. 62 WD

ggg@'}’@zgﬁfgptfﬁé?ngg“@'wi‘F@@%@?@Y'Bz%m'ﬁf'fémﬂi e dep wpi

Conpound 9
{3-Chloro-4-[2-(4-trifluoronethyl - phenoxynet hyl ) - but yl

sul fanyl ] - phenyl } - acet i csgﬁjrgigchems H C3 MsCl, Et3N,
CH2Cl 2 MQ2C H MQ2C C Cl H3, 17%{3-C h |
oro-4- [2-(4-trio uoro meth yl-p h e n oxymethyl )-

hut yl sul fanyl ] - phew&}?&&@_dcget hyl ester
C3

J MsCI, EtsN, CH,Cl,

MeO,C Cs,C03, CH3CN
+ MsO OOCFS .
SH
H1 Cl H2

CF
/\(\ THF H,0 S/\CO
Cl

H3, 17%
90%
{3-Chloro-4-[2-(4-trifluoromethyl-phenoxymethyl)- Compound 9
hutylsulfanyl]-phenyl}-acetic acid methy! ester

A mixture of (3-chloro-4-mercaptophenyl) acetic acid methyl ester H1 (758 mg,
3.48 mmol; Sahoo, S. P., Preparation of arylthiazolidinediones as agonists of
peroxisome proliferator activated receptor, W099/32465), methanesulfonic acid 2-(4-
trifluoromethyl-phenoxymethyl) pentyl ester H2 (880 mg, 2.70 mmol;), and Cs>CO3
(2.64 g, 8.10 mmol) in CH3CN (8 mL) was stirred for 2 h, diluted with water, and
extracted with Et;0. The combined organic layers were dried, concentrated, and
column chromatographed (EtOAc/hexane: 1/7) to give 205 mg (17%) of H3; 1H NMR
(400 MHz, CDCl3) 8 7.51 (d, J = 8.7 Hz, 2 H), 7.29 (s, 1 H), 7.27 (s, 1 H), 7.08 (dd, J =
8.1,1.7Hz, 1 H),6.93 (d, J = 8.6 Hz, 2 H), 4.09 (dd, J = 9.3, 4.7 Hz, 1 H), 4.00 (dd, J
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H2 Li OH THF, H20 Cs2C03, CH3CN HO2C Cl 90% Compound 9
CF3 A m xture of (3-chl oro-4-nercaptophenyl) acetic
wa@eiodomarhyl ester HL (758 ngy, 3.48 mmol; Sahpor/UK004/030375

P., Preparation of arylthiazolidi nediones as agoni sts

= 9.3, 508 Hi)elfH)<IC§69l?(sP3<P1)l Bo3AlsOL GBI ‘Mﬁé@ﬂ J'L48[, 910 Hz, 1 H), 3.06

32465), net hanesul foni c ‘aci d

(dd, J —tﬂ‘m Bof bizeflHy), mﬁ@xymnﬁw@émm EB1 GO9HE, 48§04 Hz, 3 H).
ng, 2.70 nmmol;), and Cs2CO3 (2.64 g, 8.10 mml) in
CH3CN (8 nL) was stirred for 2 h, diluted wth water,
Foltbwiaytdgereiratorsicbbuke 26 E%ammermga@éi CerﬂﬁBuﬁd@W/ﬁ) 1H

were dried, concentrated, and colum chromatographed

NMR (308 kb7, KeRGh 5 7157 )d 1 b=i.6 #1z2@5H )1y .28 19§ 2¢4), AD6 (M, H = 8.0 Hz,

1 H), 6889, VE8 0 2 5k o @d w5 0 80 1 v, 50 i <03, 5.8

1 —
Hz, H)rlzssu(lsl)zm)%?m(cadb 1@((5#%221*91) %%%gd%&ggcfsmz 1

H) ,

H), ZOGPQW uéibd@fbéms?d-l); 099%(t 8 =67 fiiz,13 H); MS. (ES)(re/z: 355)(M+Na+).
3.53 (s, 2 H, 3.14 (dd, J:130 7.0 Hz, | H), 3.06
(dd, J = 13.0, 57Hz I : 206(m 1 H, 1.69-1.61
‘(m 2 H, 0.99 (t, E n€B - Fol | owi ng gener al
procedure 2 in Exan'p npound 9 (90%; 1 H
NMR (300 MHz, CDCl 3) 5751(d,J-86Hz 2 H, 7.26

(m 2 H), 7.06HGC I 8 Hz, | H), ZFed, J = 8.6
Hz, 2 H), 4.08 (dd, J 4.6 Hz, , 3.99 (dd, J
=9.3,5.8 Hz, 1 H), 3.54 (% 073’ (dd, J =
13.0, 7.0 Hz, 1 H), 3.05 (dd, Jl= 13.0, 5.7 Hz, | H),
2.06 (m 1 H, 1.64 (m 2 H, 0.9N(t, J =7.4 H, 3

H; M5 (ES) mz: 455 ( M+rNadmpourdaaopl e I CN Conpound 10
{4-[3-Cyano-2-(4-trifluoromethyl-phenoxymethyl)-propylsulfanyl]-2-methyl-phenoxy}-acetic acid
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{4-[3-Cyano-2-(4-trifluoronethyl - phenoxynet hyl) - propyl

sul fanyl ] - 2-nmet hyl - phenoxy}-acetic acid 64 WO
wQo@5028178 PCT/ US2004/ 030375 Schene | Et O2C P/{S10BH/030375

OH Et2C Alc SH CF3 DI AD, TPP HO 13 55% CF3 DI AD, TPP

Et 2Cl-11 HO>CN "I CN CR®hemg&d, 49%

{4-[ 2- Hydroxynet hyl - 3- (4-trifl uoronet hyl - phenoxy) -

{4-[ 3- Cyano- 2- ( 4- tri f 1 uor onet hyl - phenoxynet hyI )

I suI f anyl ] phenoxy}-ag¢etic ac et hyl
ER%?py @ yl s é'lq‘)]él'zz ﬁﬁzwé noxy Qi cCadti d
ethyl e | OH, THF H20O Bavn4, C. s-s

CO2Et 11,,89

[4-(4-Et oxycar bonyl nmet hoxy- 3- net hyl -
i sul fanyl) 2-nethyi -phen%f%t i 'm& Ywéfteﬁytph Welimpranyl)-
HO' - Y-

yI phenoxyl-acetic acid eth ester

CFs
’ o/\CO DIAD, TPP /\C /©/

OH Pyridine,  BugP, A1b

12, 17%

2-(4-Trifluoromethyl-phenoxymethyl)-
propane-1,3-diol

EtO,C._ \©\ /©/ DIAD, TPP EtOZC\/O\é\ /©/CF
HO CN s/\Co

13, 55%

14, 49%

{4-[2-Hydroxymethyl-3-(4-trifluoromethyl-phenoxy)- {4-[3-Cyano-2-(4-trifluoromethyl-phenoxymethyl)-
propylsulfanyl}-2-methyl-phenoxy}-acetic acid ethyl ester propylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester

HO,G._
LIOH, THF, H,0 /©/

73%
Compound 10

A mixture of (4-mercapto-2-methylphenoxy)acetic acid ethyl ester A1c (453 mg,
2.00 mmol) and barium manganate (513 mg, 2.00 mmol) in CH,Cl, (5 mL) was stirred
at room temperature for 20 min, filtered through silica gel, and washed with
EtOAc/hexane (1/3). The filtrate was concentrated to give 802 mg (89%) of I1; 1H
NMR (400 MHz, CDCl3) 6 7.27 (s, 1 H), 7.23 (dd, J = 8.4, 2.3 Hz, 1 H), 6.61 (d,J=8.5
Hz, 1 H), 4.62 (s,2H),4.26 (9, J=7.1Hz,2 H),2.25 (s, 3 H),1.29 (t, J = 7.1 Hz, 3 H);
MS (ES) m/z: 473 (M+Na+).

To é mixture of 2-hydroxymethylpropane-1,3-diol (500 mg, 4.71 mmol) in DMF
(1.5 mL.) and THF (3 mL) were added trifluoromethylphenol (822 mg, 5.07 mmol) and
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H Q2C 73% Conpound 10 CF3 CN CF3 A m xture of

(4- mer capt o- 2- et hyl phenoxy) acetic acid ethyl ester Al
we2(4584my, 2.00 nrnol) and bari um nanganat e PGL/BS1004/030375

2.00 nmol) in CH2CI2 (5 mM-) was stirred at room

tnphenwsmmh@r(q dzzﬁ 3@0ninolf.i After 8k mbadeoRas cbbled t8ekc,
d washed with Et QAc/ hexane (1/3). The filtrate was

dllsoprwhaécndml@wxl@teg(u?@@ o234 mewl) was intioduced. TvRMpdo@ was

aIIowe%ar@%ﬂpsgg %}Pz? ggmg%raté %Ds‘tipédzoi?/e’_ﬁghh‘]@c?gﬁ atféi_énd column
chromafogféﬁplh@d 19 l_ﬁ))fo%db 260 n?g (r1)7%)2@f2‘|§ EIH NF?IB‘QBO@M?& @DCIJ) §7.50

To a m xture

d,J= oF rzz hw)oﬁﬁfetdqyn T)|8 anZelemc%(d (Jseo' wz, 2 H)13,9063.80 (m, 4

H), 3.4 1% g2 I A S M5 ST e L7 MEN S o

Pyridine, Bu3P, Alb 12, 17% 2-(4-Trifl
uor onet hyl - phenoxynet hyl ) - propane-|, 3-diol 65 WO
T8 bt Gre/8f RGB7US300 0303 pand iID l‘&hmg)mmmal) (nlpyrdine
, 3.9 ). After, the 'xtu vvas o ed to
0.2 midwe R Rt toSPhls (4 mo( b8 Maolb. 56 FIGLTe Was stied
overnight) diIQEEE Gfth TREHDI XN BxiaSted %J{l’\oﬁﬁ@) t?h@@di‘éé‘t@ wéte drlgd,
roomtenperature, stirred overni concentr at ed,
concentrelednand belomin ogmmgraqua(@om/mm Z(Q)I%pr@\ﬂdaztl mg

(55%) & v S §iig Ccly § 752, b2 88 bz, B\ T 22 ()2 2.2 1z,

1 H), 7. 38?&1 3J8£3§3(Z4m2 3 HzH>1 I—I{g 882 gr%r”gzr?f?(ﬁﬁ gﬂgf%iéigf{dg%l %54 Hz, 1

H), 4. 59)(322 Prir)rn‘ﬂPGa(md JH7(18|fHZn% H)04 35-4:661 (m,ihiH3.8@i(eha) =E03 piz, 2

H), 3.0%%%%%}@2%@5%?5%38'Zr%s:W\iﬂfez.é?%s,'ﬁg;—l),% 56 "2 ¥:1 Hz, 3 H);

MS (ES) m/z: 481 (M+Na-+).

To a mixture of I3 (114 mg, 0.249 mmol) and triphenylphosphine (98 mg, 0.37
mmol) in THF (2 mL) at 0°C was added diisopropyl azodicarboxylate (75 mg, 0.37
mmol) and acetone cyanohydrin (32 mg, 0.38 mmol). The mixture was stirred at room
temperature overnight, concentrated, and column chromatographed to provide 57 mg
(49%) of 14; 1H NMR (400 MHz, CDCl3) 6 7.54 (d, J = 8.7 Hz, 2 H), 7.23 (s, 1 H), 7.20
(dd, J=8.4,2.2 Hz, 1 H), 6.91 (d, J = 8.7 Hz, 2 H), 6.60 (d, J = 8.4 Hz, 1 H), 4.60 (s, 2
H), 4.26 (g, J = 7.1 Hz, 2 H), 4.13 (dd, J = 9.5, 4.6 Hz, 1 H), 4.08 (dd, J = 9.5, 6.0 Hz,
1 H), 3.08 (dd, J =14.0, 6.9 Hz, 1 H), 3.00 (dd, J =13.9, 7.0 Hz, 1 H), 2.73 (dd, J =
6.3, 1.8 Hz,2 H), 2.37 (m, 1 H), 2.25 (s, 3 H), 1.30 (t, J = 7.1 Hz, 3 H); MS (ES) m/z:
490 (M+Na+). Anal. Calcd for C,3H,,F:NO,S: C, 59.09; H, 5.17; N, 3.00. Found: C,
59.11, H,5.12; N, 2.93.

Following general procedure 2 in Example A gave Compound 10 (73%); 1H
NMR (300 MH=, CD30D) § 7.55 (d, J = 8.6 Hz, 2 H), 7.23 (m, 2 H), 7.00 (d, J = 8.6 Hz,

2H),6.71(d,J =8.2Hz,1H),4.55(s,2H),4.12(d,J=5.2Hz,2H),3.11(dd, J =
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overnight, diluted wwth 1 N HCl, and extracted wth
Et 20 The extracts were dried, concentrated, and

w@ odossaedchir omat ogr aphed (Et QAc/ hexane: 2/5) t oP@r/us1004030375
54 ng (55% of 13; 1 H NWR (400 MHz, CDCI3) 8 7.52

14.0, 7.5)33?,33 ﬁg?g?)f{%ig_, § ﬁa}.o{s?ﬁH&,dfl H), 2.7 @, 6.9 HE) 2 HF; 83 (m,

1 H), 2. #B,(6, 32} MS-EESHN/2H)GB(MONd+).=8. 4Hz, 1 H), 4.59 (s, 2
H, 4.26 (q, J = 7.1 Hz, 2 H), 4.16-4.09
(m2H), 3.86(d, J5. 3Hz, 2 , 3.04 (d, J =6.8 Hz, 2 H,
2.26-2.20 (m1 H, 2.23 ,@3—,@ 29(t,J=7.1 Hz, 3 H);
Ms (ES) nmfz: 481 (I\/Hrl\la+§‘(§ aJrlri xture of 13 (114 ny,
0.249 mml ) and trlphenylphosphlne (98 mg, 0.37 nmol)
in THE (2 m -) HCachas~added dii soprzopytCFs
azodi car boxyl ate (75 @ 37 mmol )cetone
cyanohydrin (32 ng, 0.38fim heo'mture was
stirred at room tenperature ov rni ght, concentrated,
and col um chromat ogr aphed to proVvide 57 ng (49% of
14; 1 H NMR (400 MHz, CDCI3) 6 7.64 (d, J = 8.7 Hz, 2
H, 7.23 (s, 1 H), 7.20 Qawboudd H 8.4, 2.2 Hz, | H)
{8:[9-Cyfrh-2-(H-trifl @randday)- p&eriel)(ymﬁh)@@u(yﬂs,uIfahyli'rZSnethw-kzhendxy}-Qaqetlc acid
4.60 (s, 2 H), 4.26 (9, J =7.1 H, 2 H, 4.13 (dd, J
= 9.5, 4.6 Hz, 1 H, 4.08 (dd, J = 9.5, 6.0 Hz, 1 H),
3.08 (dd, J = 14.0, 6.9 Hz, 1 H), 3.00 (dd, J = 13.9,
7.0 Hz, 1 H, 2.73 (dd, J = 6.3, 1.8 Hz, 2 H), 2.37
J =17 ;
d for

| H, 2.25 (s, 3 H), 1.30 (t,

(m VS
(ES) mz: 490 (M+tNa+). Anal. Calc
C

1 H, 3H:
or C23H24F3N04S:
9.11:

, 59.09; H 5.17; N, 3.00. Found: C, 59.11; H 5.12;
N, 2.93. Follow ng general procedure 2 in Exanple A
gave Con'pound 10 (73%9; 1 H NWR (300 M1z, CD3OD) 8
7.55 (d, J =86 H, 2 H, 7.23 (m 2 H, 7.00 (d, J =
8.6 Hz, 2 H), 6.71 (d, J =8.2Hz,1 H),455(s 2 H,
4.12 (d, J =5.2 Hz, 2 H, 3.11 (dd, J = 66 WO

2005/ 042478 PCT/ US2004/ 030375 14, 0, 7.0 Hz, 1 H), 3.01
(dd, J =14.0, 6.7 Hz, 1 H), 2.78 (d, J:63Hz,2

H, 2.33 (m 1H, 2.18 (s, 3 H; M (ES) mz: 462
(MtNa+). Exanple J CN Conpound 11
{4-[4-Cyano-2-(4-trifluoronethyl-phenoxynethyl)-butyls
ul fanyl ] - 2- met hyl - phenoxy}-acetic acid 67
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WD 2005/ 042478 Scheme J HO-OQ HO O Et2C 1-1~ J1 1
DI AD, TPP PCT/ US2004/030375 1. Msd, Et,N. CH,, Ch F3C

woO 20051478 v/ 2. Cs,COQ 0 HO-(' "-CF3 HO 1 JeCT/BSH04/030375
4, 4-Di et hoxy-2-(4-trifluoronethyl phenoxynethyl
)-butan-1-ol -)-0 -,- CHStRBem®JJ3, 52% 1
{4-[4,4-Diethoxy-2-(4-trifluoro nethyl-phenoxymet hyI ) -
but yl sul fanyl]-2-met hyl - phenoxy} - acetl c acid eth

%Nlasm ELOH Et O OH Et QrC &F3 LT BB C'z
/j}%@] Et% FsC Y ! 2. Cs,CO4 o 5
a C CFs J2, 53% 7 Ale o

4,4-Diethoxy-2-(4-trifluoromethyl-
phenoxymethyl)-butan-1-ol

EtO,C._
/©/ EtO,C._ CF
TFA, H,0 /©/
0

CHCI,
o
J3, 52% T J4, 93%
{4-[4,4-Diethoxy-2-(4-trifluoromethyl-phenoxymethyl)- {2-Methyl-4-[4-ox0-2-(4-trifluoromethyl-phenoxymethyl)-
butylsulfanyf]-2-methyl-phenoxy}-acetic acid ethyl ester butylsulfanyl]-phenoxy}-acetic acid ethyl ester
EtO,C._ DIAD, TPP
NaBH4 EtOH /©/ 1o CN
J5, 93%

{4-[4-Hydroxy-2-(4-trifluoromethyl-phenoxymethyl)-
butylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester

EtO.C_- \é\ /@/ LiOH HOZC\/O\é\ @/CF 3
THF, H,0 s/\Co
CN

J6, 65% 94%

My bl
{4-[4-Cyano-2-(4-trifluoromethyl-phenoxymethyl)- Compound i

butylsulfanyll-2-methyl-phenoxy}-acetic acid ethyl ester
To a mixture of 2-(2,2-diethoxyethyl)-1,3-propanediol J1 (500 mg, 2.60 mmol),
trifluoromethylphenol (357 mg, 2.20 mmol), and triphenylphosphine (525 mg, 2.00
mmol) in THF (5 mL) at 0°C was added diisopropyl azodicarboxylate (384 mg, 1.90
mmol). The mixture was allowed to warm up to room temperature, stirred overnight,
diluted with water, and extracted with Et,O. The combined organic layers were dried,
concentrated, and column chromatographed (EtOAc/hexane: 1/4) to provide 436 mg
(63%) of J2; 1H NMR (300 MHz, CDCl;) 5 7.53 (d, J = 8.7 Hz, 2 H), 6.94 (dd, J = 8.8,
2.2 Hz, 2 H), 5.18 (m, 1 H), 4.15-4.03 (m, 2 H), 3.92-3.88 (m, 1 H), 3.85-3.78 (m, 1 H),
3.77-3.67 (m, 2 H), 3.49-3.43 (m, 1 H), 2.95-2.86 (m, 1 H), 2.28-2.18 (m, 1 H), 2.15-
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Alc CHO J4, 93% SH CF3
{2- Met hyl - 4-[ 4- oxo-2-(4-trifluoronethyl-phe noxynethyl

wO 2006082476 ul f anyl ] - phenoxy}-acetic acid ethyl BSI/E82004/030375
HR2C --~ \,CN J6, 65% 94% {4-[4-Cyano-2-(4-trifl

| t
2.07 (ff W};t.i%;-’r.?be(PrPWH? hzh)(t J =70 Hz, 8 H): MS (ES) rr%z 359

anyl ]*- 2- met’hyl - phenoxy} - acet i’'t act d
(M+Na&ester 3 ' Et0 Conpound ' i CF3 To a m xture of
2- (2, 2-di et hoxyet hyl)-1, 3-propanedi ol J1 (500 ng, 2.60
mrol ), trifluoronethyl phenol (357 ng, 2.20 nmol), and

F;?n&n %ﬂdmpﬁf&%d&?@? nﬁfExa?m&Q A prdided 03?5@3340%21 lﬁ:g I\?MR (400

s added diisopropyl azodi carboxyl ate
MHz, CDER) & M0 (d, JFhe. &b, @rid), wat9 & | b Hz, \A/dﬂ)p?l.rlﬁ {ad, J = 8.4,

2.3 Hz, By BEIG t PolcHga2 ik A58 6 T gnbHIelogr bah 6.7 Hz,
. 458N (g LONGEY. ARGy, oDl 14,0 o =
9.3, 5.6 b ), 31@5 3:|58—|(er\/R H)360tav83 (mm Bl), 808-3064 (oh, 2)H}); 2.26-2.20

(m. 1 W3 2.2 3 1), 188 Vs 2k, 129005 e g b, £180 2 Tz 3 ),
1.15 (t,3 §|)57~ 8 I—728 3(m NAstES) rﬁ/l_z|)7 663 (ﬁnlr\(emf 1) »Ca'-fccff%r:tz?ﬁ Jngoes C,

59.54, BB 6. @&QFC{UHC[ 43 I-@&l7ﬁolx|y62¢5( 4-trifl uor omet hyI phe
noxymnet hyl ) - butyl sul fanyl]-2-met hyl - phenoxy}-acetic
acid ethyl ester CF3 DI AD, TPP HO-CN

A mixture of J3 (130 mg, 0.239 mmol) in trifluoroacetic acid (1.5 mL), water (1.5
mL), and CHCI; (6 mL) was stirred at room temperature for 3 h, diluted with water, and
extracted with CHCIs. The organic phases were dried, concentrated, and column
chromatographed (CH.Cl,) to afford 105 mg (93%) of J4; 1H NMR (300 MHz, CDCls) &
9.78 (s, 1H),7.51 (d,J=86Hz 2H),7.21(d,J=1.7Hz, 1H),7.16 (dd, J =8.4,2.2
Hz,1H),6.88(d,J=8.6 Hz,2H),6.58 (d,J=8.4Hz, 1 H),4.58 (s,2H),4.25(q, J =
7.1Hz, 2H),4.04 (d,J=4.9 Hz, 2 H), 3.07 (dd, J = 13.7, 6.6 Hz, 1 H), 2.97 (dd, J =
13.7,6.1 Hz, 1 H), 2.77-2.64 (m, 3 H), 2.23 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES)
m/z: 493 (M+Na+).

To a solution of J4 (166 mg, 0.213 mmol) in EtOH (1.2 mL) at G°C was added
NaBHs (48 mg, 1.3 mmol). After stirring for 15 min at the same temperature, the
mixture was diluted with Et,O, acidified with 1 N HCI, and extracted with Et,O. The
combined organic layers were dried, concentrated, and column chromatographed to
afford 93 mg (93%) of J5; 1H NMR (300 MHz, CDCl3) 6 7.51 (d, J = 8.6 Hz, 2 H), 7.20
(d,dJ=1.8Hz,1H),7.15(dd, J=8.4,2.2 Hz, 1 H), 6.89 (d,J =8.6 Hz, 2 H), 6.56 (d, J
=84 Hz 1H),4.57(s,2H),4.25(q,J=7.1Hz, 2H),4.05(m,2H),3.73 (t, J=6.4
Hz, 2 H), 3.03 (m, 2 H), 2.29-2.21 (m, 1 H), 2.21 (s, 3 H), 1.82 (g, J = 6.5 Hz, 2 H),
1.29 (t, J =7.1 Hz, 3 H); MS (ES) m/z: 495 (M+Na+). Anal. Calcd for Ca3H27F305S: C,
58.46; H, 5.76. Found: C, 58.39; H, 5.53.
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WO 2005/ 042478 PCT/ US2004/ 030375 2.07 (n-i, 1 H),
1.88-1.79 (m 1 H), 1.23 (t, J =7.0 Hz, 6 H; M (ES)
Wort®s/0839% (M-Na-+'). Fol | owi ng general procedeCEUS20041030375

Exanpl e A provided J3 (56%; 1 H NWR (400 Mz,
ﬂé%ﬁa"t?iltﬂ l%%tﬂ %@Wlom%ﬁwelgéﬁ\eh&éddﬂé asli in ithe p?e%ﬂasration of
14 in ExamMe $prgvided J6'(65%)H2H NMR) (300.M@Blz( CDCls)i '653 (HlZJ =18.6 Hz, 2

W), 72004, 35727, £l 8 G4, 1k 84, B et o, Esblitgd <56 Hz, 2 1),
5 3 4 3 ,

6.58 (d@06§5 ;ﬁ&ﬁ 25 r;@ g%$§ gfﬂg)(;_%zﬁz ( J( m&lﬁH%, 2HW 4250:02 (m, 2 H),

3.00 (i, ?62‘0(—13 2H), 2.488(tnd 2H).4 HZ A H), 2264246 (G 1H)), 2122 65, 3 H),

2008215 385 3tk Pl b2 a0l e ke, e

for 024 F-‘(S,NOJS & 5‘9386FHU5<14 N, 2591 . ourld: @5@58544%8‘!“!‘2!92@3
30 ny,” 0.239 mmol ) in trifluoroacetic acid (1.5

water (1.5 mnL), and CHCI3 (6 nml-) was stirred at

Eﬁﬁ WHEEHE el bacePlyre il EXAbRA Bk ciBpungiiugase): 1H
NMR (3009845 @besl) a@ézqal YeB 6RO @@g%oh (SR CD@ 1282 Hz,

105 nmy (93% of J4; H
H), 6. 8@ (¢8J (=sa 61H1H)2 H). 658((@! JF Essta Hl), @sa)(s 7H14.08, (mJ 2:H)

2.98 (¢ /= 5'126%5,2% H) gl)]sz édgg a2y 2, fa g &H}}w 9724880 b 2 h;

MS (E$ sﬁlﬂ)ﬂs d(-Naj): Aqasl 1Clak;d far B)zzHﬁFgNogsl + @ 3:H;® 90512 582H,

4.96; Mzs’i% léoqnd~|zC »‘17149,H2477ﬁﬂ 6?49@m 3 , 2 23 (s 3 H,
1.29 (t, J =7.1 Hz, 3 H; M (ES) n12 493 ( M+Na+) .
To a solution of J4 (100 nmg, 0.2'i 3 nmmol) in EtOH
(1.2 n) at UCC was add&ganiyleHK (48 ng, 1.3 nmol).
After stirring for 15 mn at the sane tenperature, the
m xture was diluted with Et20, acidified wwith I N HC,
and extracted with Et20. The conbined organic |ayers
were dried, conceqi.ecat gsl, and col um chronmagmgr aphed
to afford 93 (9%@(7@\7 nﬁz CDCl 3)

1HNI\/R
87.51(d,J—8.6H22 A d 1.8 H, |
, 7.15 (dd, J = 8.4, 2.2 Hz," | 6.89 (d, J = 8.6
"2 H), 6.56 (d, J =8.4Hz, 1?%57(3 2 H), 4.25
2

, J =7.1 Hz, 2 H, 405(m 373(tJ:64

, 2 H, 3.03(m 2 H), 2.29-221(ﬁ{“1|—|), 21 (s

H, 1.82 (q, J = 6.5 Hz, C2mppund12, 29 (t, J—71HZ
[él)GyaNBQ-@E’@jluqqqinzethy&g&n()mmw) penm-ahylsumw&-@ nfethyl- phenoxy} -acetic acid
3H27F305S: C, 58.46; H, 5.76. Found: C, 58.39; H,

. 53.

o
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69 WD 2005/ 042478 PCT/ US2004/ 030375 Replacing 13 with
J5 and followi ng the sane procedure as in the

w@e@pasars on of 14 in Exanple | provided J6 (PGPAIS2004/630375
NI\/R(300I\/I—|z,CDCI3)8753(dJ 86H22H)

7.21 (Eehethe® 1-7 Hz, 1 H), 7.18 (dd, 84 2.2 He,

H, 6.88 (d, J = 8.6 Hz, 2 Etoz = 8. Cfs
H, 4.58 (s, 2 H), 4.25 (q, 7.1 2 @
4.05-4.02 (m 2 H), 300(d J=6.4%52 O244
(t, J = 7.4 Hz, 2 H), 226216(m | H, 2.

H, 2.00-1.92 (m 2 H), 1.29 (t, J = 7. kqHz, I\/IS

3 I—I)'
(ES) mz: 504 (MNa+). Anal. Cal cd(4 fﬂor (%24|—r|126l(-;§N048 By
4- uorogpe f -

C 59.86; H 5.44; N -2. o1 [is?fpﬁurngthﬁl en?%%gggg?'é%hiy{):ter

N, 2.93. Foll ow ng gener al

Et0,C Corrpound §x99 L H. NVR (300 MHz, CDCIS) 8
7. 8 2&0,“9339 (s, | H, 7.15 (d, J =
8. ?ZC 88(d, J=8hSHz, 2H) , 6. 58(d, J=7. 8Hz, 1 H),
4. 9402(mg8H) 2.98 (d, J = 6.2 Hz, 2
,242(tJ:73Hz 2 H, 2.18 (m| 4 H),
1.97-1.90 (m 2 H: M (ES) nf2LC Na+). An CFs

Cal cd for C22H22F3NO4S + 0.3 H2O C57! N,
3.05. Found: C, 57.40; H, 4.73; N, 2.26. Exaipl 8 K
HO2C CF3 RCN Conpound 12 l
{4-[5-Cyano-2-(4-trifluoromethyl - phenoxynet hyl’) - pent - 4
-enyl sul fanyl ] - 2- et hyl - phenoxy}-acetic acid 70 WD
2005/ 042478 Scheme K KI CN {4-[5-Cya no-2-(4-trifl

uor onet hyl - phenoxym et hyl } pent - 4-

enyl sul f anyl ] - 2- net hyl - phenoxy} - acetl cjacid ethyl
EtOCesP PCT/ US @30375 HOC. - CFa
_LioH
THF, H20 60%
Compound 12
CN CN

A mixture of J4 (47 mg, 0.10 mmol) and (triphenylphosphoranylidene)
acetonitrile (181 mg, 0.601 mmol) in CH2Cl; (1 mL) was refluxed overnight,
concentrated, and purified by column chromatography (EtOAc/hexane: 1/9) to give a
sbture of K1 and K2. K1: 1H NMR (300C diHz, CDCl) 8 7.54 (d, J = 6.6 1z, 2 ), 7.20
(d,J =1.7Hz, 1H),7.16 (dd, J =8.4,2.2 Hz, 1 H), 6.89 (d, J = 8.6 Hz, 2 H), 6.72-6.61
(m, 1 H),6.58 (d,J=8.4Hz, 1H),533(d,J=16.3Hz,1H),4.59 (s,2H),4.26 (q, J =
7.1 Hz, 2 H), 3.99 (d, J = 5.1 Hz, 2 H), 2.95 (m, 2 H), 2.51 (m, 2 H), 2.24 (s, 3 H), 2.24-
217 (m, 1 H), 1.30 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 516 (M+Na+); K2: 1H NMR (300
MHz=, CDCl3) § 7.52 (d,  =8.6 Hz, 2 H), 7.21 (s, 1 H), 7.17 (dd, J = 8.4, 2.2 Hz, 1 H),
6.90 (d, J =8.6 Hz, 2 H), 6.58 (d, J = 8.4 Hz, 1 H), 6.49 (dt, J = 10.9, 7.8 Hz, 1 H),
5.40 (d, J =10.9 Hz, 1 H), 4.58 (s, 2 H), 4.26 (q, J = 7.1 Hz, 2 H), 4.03—4.00 (m, 2 H),
2.98 (m, 2 H), 2.73 (m, 2 H), 2.22 (m, 4 H), 1.30 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 516
(M+Na+).
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Et ®2CvO, CF3 O\ | Ph3P=CHCN CH2Cl 2 88% 60%

Conpound 12 Et QZC~O~-~~ CF3 HO2C K1 0 LIOH THE, H20O CN
WEERsMnTKt ure of J4 (47 ng, 0.10 mmol) and  PCT/US2004/030375

(triphenyl phosphoranyl i dene) acetonitrile (181 ng,

OsPK a8l the istarfhg Ghatefidl dtd fdl@&mﬁg?bbhé%ﬁ pPé’cQ,fdﬂlr@ Blin Example
concentrated, and purified by collunm chromat ography

A gave((Eommum&aéGO%{)Q) HINMBi (380dVINizi CDiGlz)a¥ 7.82 (dnd =<6 Hz, 2 H),

7.47 (51 A, 73008 08 L R Sl o7 v Fe Bl 3 P g Bre g7 2 ),
5.28 (d* %@Hzfﬁ !3@ 4@4 (% ﬂ@ §982(d aﬂoﬁﬂz’lrﬁ @bsé&mz 'J'i249

(t, J = 69, Hzl. 25!9) (&1923 r@ H)4229—2q13 (m,=1 H7) MS (ES) m/z: 488 (M+Na+).
Hz, 2H),3.99(d, J=5.1 Hz, 2 H, 2.95 (m 2 H), 2.51 (m
2 H), 2.24 (s, 3H, 2.24- 2217 (m | H, 1.30 (t, J =
7.1 Hz, 3 H; M (ES) ; (MrNa+) ; K2: 1 H NMR
(300 Mz, CDCI3) 6 7.g§;‘?5,ﬁ°]'gL_ 8.6 Hz, 2 H) 7.21
(s, 1 H, 7.17 (dd, J % 8.4, 2.2 Hz, 1 H, 6.90 (d, J
= 8.6 Hz, 2 M0.C6_ 5B (£ ¥Fs 6.49 (dt, J
= 10.9, 7.8 Hz, 1 H), 9 Hz, 1 H),
4.58 (s, 2 H, 4.26 (& AW . 4.03-4.00
(m 2H, 29 (m 2H, dMem 2 H), 2.22 (m 4
H),130(tJ:71H23 : (ES)rﬂz 516

Ayt ér%?r%éh&ﬁ%@pox;ferowé% R Bl Lol i

procedure 2 in Exanple

2.7

Scheme L
BugNF, THF
CFs X CFs
Q/ . |>/\Cl Cs,COj3, Dioxane /©/ 0
HO O é>/\0 EtO/U\/O
L1, 80% Aec oH

2-(4-Trifluoromethyl-
phenoxymethyl)-oxirane

Ofv’lc
L3

{4-[2-Methoxy-3-(4-trifluoromethyl-phenoxy)-
propylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester

LIOH, THF, H,0 HOzC\/O\@\ OCFg

92%
Compound 14

A mixture of 4-trifluoromethylphenol (7.80 g, 48.1 mmol), 2-chloromethyloxirane
(11.2 g, 121 mmol), and Cs,CO3 (15.7 g, 48.2 mmol) in dioxane (8 mL) was refluxed
for 3-4 h and then allowed to cool to room temperature. Water and Et,O were added,

the organic phase was separated, and the aqueous phase was extracted with Et,0.
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A gave Conpound 12 (60%; 1 H NVR (300 MHz, CDCl 3) 8

7.52 (d, J =86 H, 2 H, 7.17 (s, 1 H, 7.13 (dd, J
WE2®504H28 1 H), 6.88 (d, J = 8.6 Hz, 2 H), 6.BCF6SH4/030375

(m 2 H, 528(d J=16.3 H,1 H, 4.54 (s, 2 H,

The coﬁrb‘«?ﬁe({ Qrgahlcla@e% Wére arlbﬂi; ccﬂwc%'ﬁtré[ﬁd,gari% Go(IlZmﬁQ:hréltnat raphed
m

(CHZCIQ(/ES)(am& zt/1 )G,BBpl(dVIdﬂa8)40 @(&)‘&B of IL1; HoMD/R, (200 Mz, CBEIs) 5 7.55

(A, = 3.5 75, I EATEE OF B Hrud FOrd 2Ry o bl 30yl b 3-8

=any 4] 528 PRt MY, BIEN Y ) HAc 2193y na01' L) E-39:2.6 H
(dd, J ($YC1]],&282E%3 [goxang'}ﬁy 1—2 3%3%&?3%%‘{5% 80%2‘I
H). 2-(4-Trifl uoronethyl phenoxymat hyl )-oxi rane Et Q2C

THE EtO 0 -~~O Ovtc CF3 L3 {4-[2-Meth

oxy-3-(4-trifluoronethyl-p henoxy)

Po ebaute ey i(_2 leggstmm 6l axY J(4 aa6idaptcReiteti/hy |
phenox(;}/?;c?ertchallc%_letr;ryTester Alc (4. 00 g, 17.7 mmol) in THF (20 mL) was added
1.0 M tetrabutylammonium fluoride in THF (0.44 mL, 0.44 mmol). The reaction
mixture was stirred at room temperature for 1.5 h, heated at 60°C for 1 h,
concentrated, and purified by column chromatography to give 4.45 g (85%) of L2; 1H
NMR (400 MHz, CDCl3) 6 7.50 (d, J =8.9 Hz, 2 H), 7.25 (d, J = 2.2 Hz, 1 H), 7.21 (dd,
J=84,23Hz 1H),6.89(d,J=8.8Hz 2H),6.58(d,J=84Hz 1H),4.58 (s, 2 H),
4.24 (q,J =7.1 Hz, 2 H), 4.05-4.00 (m, 3 H), 3.13 (dd, J =13.7, 5.1 Hz, 1 H), 3.04 (dd,
J=13.9,6.5Hz,1H),292(d,J=4.2Hz, 1H),2.23(s,3 H),1.28 (t, J=7.1 Hz, 3 H);
MS (ES) m/z: 467 (M+Na+).

General procedure 4 for alkylation of alcohols:

To a suspension of NaH (20 mg, 0.50 mmol, 60% in mineral oil) in THF (1 mL)
was added a solution of L2 (222 mg, 0.500 mmol) in THF (1 mL) at room temperature.
After 30 min, CHsl (213 mg, 1.50 mmol) was introduced. The reaction mixture was
stirred overnight, diluted with water, and extracted with Et,O. The extracts were dried,
concentrated, and purified by column chromatography (EtOAc/hexane:1/6) to give L3;
1H NMR (300 MHz, CDCl3) 6 7.52 (d, J =8.6 Hz, 2 H), 7.24 (d, J = 1.7 Hz, 1 H), 7.19
(dd,J=84,2.1Hz, 1H),691(d,J=85Hz,2H),6.57 (d, J=8.4 Hz, 1H),4.57 (s, 2
H), 4.25(q, J =7.1 Hz, 2 H), 4.16 (dd, J = 10.0, 4.0 Hz, 1 H), 4.09 (dd, J = 10.0, 5.0
Hz, 1 H), 3.67 (m, 1 H), 3.44 (s, 3 H), 3.13(d, J = 6.2 Hz, 2 H), 2.22 (s, 3 H), 1.29 (t, J
= 7.1 Hz, 3 H); MS (ES) m/z: 481 (M+Na+).

Following general procedure 2 in Example A gave Compound 14 (92%); 1H
NMR (400 MHz, CDCls) & 10.21 (brs, 1 H), 7.50 (d, J =8.6 Hz, 2 H), 7.23 (s, 1 H), 7.20

(d,J=8.4Hz 1H),6.89(d,J=8.5Hz 2H),6.58 (d, J=8.4Hz 1H), 4.61 (s, 2 H),
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CF3 NaH, CH3l Et Q2C Compound 14 OVe 92% CF3 A mi xture
of 4-trifluoronethyl phenol (7.80 g, 48.1 mmol),
wQ2@bklog4asret hyl oxi rane (11.2 g, 121 mmol ), anPCTEAI00B030375
(15.7 g, 48.2 nmol) in dioxane (8 m-) was refl uxed
4.16 (ddf o= 30%, .98, 4he)) 4209 e d £©.8,000 HA 1riaRrd.68 (m, 1 H), 3.45 (s,
enperat'ure. Water and Et20 were added, _the or%;anl c
3 H), 3. ‘bh(xskel s Eizp2rid), @20 dnd HiidiadESo ie/zphiad dMida+
extracted wth Et20. 72 SH WD 2005/ 042478
PCT/ US2004/ 030375 The conbi ned organic | ayers were
dried, concentrated, aEkap@pleW chromat ographed
(CH2CI 2/ hexane: 1/1) to provide 8.40 g (80% of L1; |
HNI\/R(300I\/Hz cbCl3) 8 7.55 (d, J =8.5 Hz, 2 H,
6.99 (d, J = 8.5 Hz, 4.29 (dd, J = 11.1, 3.0 Hz,

, 2
1 H), 3.98 (d dC Io 1EH)1 58Hz CF;, 37(m 1
H, 2.93 (m 26Hz 1 H. To

a mxture of L1(25 d
(4- nmer capt o- 2- net hyl - phe xy acetic acid ethyl ester
Al c (4.00 g, 17.7 nmol) in (20 n.) was added 1.0
M t et r abut yl ammoni um f 1GeowPee ¥5n THE (0. 44 ni, 0. 44

(R)H#A-EthosR® (drtefiotantethyl- nlnenvar)eromlsulfsnyllr%reelthﬂtpher@esyhacetlc acid
tenperature for 1.5 h, heated at 60C for | h,
concentrated, and purifi ed by col uim chromat ography to
give 4.45 ¢ (85% of L2;) 1 H NWR (400 I\/Hz CDClI 3) 6
7.50 (d, J Sicgcliz/,
7.21 (dd, J 8.4, 2.
H)689(dJ88H22H). \ :
H, 4.24 (q, J =7.1 Hz, 2H) 5405400(”1 3H)

313(dd J=137 SlE'Zm 3.04 (dd, J = 13.9,

3 3

8 {4 2- Eélgoquﬁ “(4- jrlﬂuor?m%’%ﬂzp\;]egox}\[b proﬁ%@lf&cﬁ@% ﬁ}#@/ﬁ) fé?*y} acetic acid

(MtNa+). General procedure 4 for al kylation of

al cohol s: To a suspension of NaH (20 ng, 0.50 nmol,

60%in mneral oil) in THE (1 nL) was added a

solution of L2 (222 ngy, 0.500 mml) in THE (1 nlL) at

room t enperature.
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After 30 mn, CH3I (213 ng, 1.50 mml) was introduced.

The reaction m xture was stirred overnight, diluted
wowak/oyarer, and extracted with Et20. The extrBCI/BES2004/€30375

dried, concentrated, and purified by colum

chr omat ogr aphy ( Et OAc/ hegghegielilt6) to give L3; 1 H NWR

(300 MHz, CDCI3) 6 7.52 (d, J =8.6 Hz, 2 H), 7.24 (d,

J=1.7 H, 1 H, 7.19 (dd, J =8.4, 2.1 Hz,B;_l,,\jgl)THF

6.936,:%d, 3 =85 H. 2 H, 6.57 (d F8.4 b 1k
S (3 Hhn WARBhFYTHY = 7. 1H), 4 6 (dd, J
o 0.0, @0 Hz, T H), 2.09 (Rig 3 >10. 0,
. 3.67 (m 1 H, 344 (s, G H), 81.78%(d, Ay
2 H, 2.22 (s, 3 H, 1. 29 (t(s)-d@THfubothethiz-, 3 H); 1
(ES) mz: 481 (M+Na+). Fol | onkemgympdwieexitinepr oceddy'é 2

in Exanpl e A gave Conpound 14 (92%; 1 H NWR (400
MHz, CDCl 3) 61021(brs 1H) 7.50 (d, J = 8.6 Hz, 2

H . 7.]23 (s, | ), , H), 6.89
BOCr O 8. 5 e, s o (d. ) g8 4 ey

(s, 042478aHPET/ US2004/

(dd, —S_L 9.9 H, 1 H—#-09 (dd, J EATL&

Hz,lH) B (m 1H), 3. 48Fs, 3H),314(é”

6.1 Hz, MZH}S%ZZO(S 3 H: MS (ES) miz: 453 (M.‘di—l\la+)
(R-{PpamRloRy- M4t Grokdtdy-pHenély)- OEt - ConmppunglEthdxy-3-(4-trifluoromethyl-phenoxy)-
propylsulfeiRyl--Z- uﬁetbﬁ plighiig)acetd-atid ethyliebtbru o PoPRisHFRpY - hedivbptphoxpiraggip beid ethyl ester
ul fanyl ] - 2- et hyl - phenoxy) - acetic acid H®2C-O,,,,J,,

~CF3 Oet Conpound 16

(S)-{4-[2-Ethoxy-3-(4-trifluofonethyl - phenoxc)F propyl s
ul fanyl ] - ph'é‘?rz&;syaQ ic aci d
So0a bund R EAk

Compound 15

To a mixture of (R)-(+)-glycidol (2.00 g, 27.0 mmol), 4-trifluoromethylphenol
(4.38 g, 27.0 mmol), triphenylphosphine (7.08 g, 27.0 mmol) in THF (50 mL) at 0°C
was slowly added diisopropyl azodicarboxylate (5.46 g, 27.0 mmol). The reaction
mixture was allowed to warm up to room temperature, stirred at the same temperature
overnight, diluted with water, and extracted with Et;O. The extracts were dried and
concentrated. The precipitated solid was filtered and rinsed with Et-O. The filtrate
was concentrated and column chromatographed (CH.Cl./hexane:1/2) to provide 4.50
g (76%) of M1; oo +7.3° (¢ 1.0, CHCIz); "H NMR (300 MHz, CDCl3) 6 7.54 (d, J = 8.7
Hz, 2 H), 6.98 (d, J = 8.7 Hz, 2 H), 4.29 (dd, J = 11.1, 2.9 Hz, 1 H), 3.96 (dd, J =11.1,
5.8 Hz, 1 H), 3.39-3.33 (m, 1 H), 2.92 (t, J =4.5Hz, 1 H), 2.76 (dd, J =4.9, 2.6 Hz, 1
H).

To a mixture of M1 (2.11 g, 9.68 mmol), (4-mercapto-2-methyl-phenoxy) acetic
acid ethyl ester A1c (3.28 g, 14.5 mmol) in THF (10 mL) was added 1.0 M
tetrabutylammonium fluoride in THF (0.965 mL, 0.965 mmol). After stirring for 8 h, the

solvent was evaporated and the residue was purified by column chromatography twice
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CF3 + (y-"OH DI AD, Ph3P, THE O PCT/US2004/ 030375 CF3
BudNF, THE O- ML, 76% EtO (S)-2-(4-Trifl u oro meth

W@ keospiamoxymet hyl ) - oxi rane EtQ2C 1_110 L / QOFGI/US2004/030375
EtQR2C --~\ | NaH, Etl OH THE Alc -~~O OCEt CF3 M,

& 2 t y °
(EtOA@/ﬁ)é%(%/ﬁ?[ 2[7 FaiuyndolIr 13)8/_3«:/_0HzctzlrzI 1) o give '}3]69 9,{8576) of M2; [a]o +32.5

(c 1.0, ((FQiC{gA)I, ﬂ-QNEiFhQ&QO Mmzt.athmDCfe,b Bdrmm} ggézfp%]e;zglzgal) 7.26 (5, 1H),
enox |

7.23 (@ BY 83 3 BMR, ?1¥dn§r haie Sodi < bz, 1 H), 4.59

(s, 2 H?'t‘bzbr&ai‘tjﬁrr eL‘Io (?Rﬁy'( +) - gl'yci d(‘)l %%@%5]83 :I-? eﬁiﬁ m, 2 H),

2.70 (btst 1iH)| &ofseBHy), Az @l J < 4.138z,RB H2,7M8 (B8 hiz: 467 (M+Na+).
tri phenyl phosphine (7.08 g, 27.0 mml) in THE (50 m -)
at OOC was slowy added diisopropyl azodicarboxylate

FNORIT g&ord PRR e 1o ERGPRY, oAl S TolifEady 471

CHC!;;); ehﬂbNMRL(BGO MMEJ(DDQM),S TbH b ed =v8.6 H2vat 1qy,.7. E-Nd J=1.7 Hz, 1
ract ed The extracts were dried and

H), 7. 1(90(1‘5’6'@|4t‘r %14@3 2 *1"[46’I ﬂ'ﬂ)e@r% (et 8bHZ d2 s 6457 (lderJed&ﬂrde 1 H),
4.57 (42 FE 2o \G Frant e A I E L B M B g B . o =
9.9, 5.4 M50 1 H), 3.76 (m, 1 H), 3.61 (q, J = 7.0 Hz, 2 H), 3.13-3.11 (m, 2 H), 2.23 (s,
3H), 1.29 (t, J = 7.1 Hz, 3 H), 1.18 (t, J = 7.0 Hz, 3 H); MS (ES) m/z: 495 (M+Na+)
Anal. Calcd for Ca3H27F305S: C, 58.46; H, 5.76. Found: C, 58.83; H, 5.55.

Following general procedure 2 in Example A gave Compound 15; [o]p +39.2°
(¢ 1.0, CHCI3); "H NMR (300 MHz, CDCls) § 7.51 (d, J=8.7 Hz, 2 H), 7.23 (s, 1 H),
7.20 (dd, J =8.4,2.1 Hz, 1 H), 6.91 (d, J = 8.6 Hz, 2 H), 6.59 (d, J = 8.4 Hz, 1 H), 4.61
(s, 2H),4.14 (dd, J = 9.9, 4.4 Hz, 1 H), 4.08 (dd, J = 9.9, 5.0 Hz, 1 H), 3.77 (m, 1 H),
3.61 (g,  =7.0 Hz, 2 H), 3.20-3.07 (m, 2 H), 2.21 (s, 3 H), 1.19 (t, = 7.0 Hz, 3 H);

MS (ES) m/z: 467 (M+Na+).
/@CF:;
"o

0"
M4
(R)-2-(4-Trifluoromethyl-phenoxymethyi)-oxirane

Following the same procedure as in the preparation of M1 gave M4 (74%); 'H
NMR (400 MHz, CDCl3)  7.54 (d, J = 9.0 Hz, 2 H), 6.98 (d, J = 8.9 Hz, 2 H), 4.29 (dd,
J=11.1,2.9Hz, 1 H), 3.96 (dd, J = 11.1, 5.8 Hz, 1 H), 3.37 (m, 1 H), 2.92 (m, 1 H),
2.76 (dd, J =4.8, 2.6 Hz, 1 H); MS (ES) m/z: 241 (M+Na-+).
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g (7699 of ML, [a]D +7.3 (c 1.0, CHC13);'H NWR (300

MHz, CDCI3) 6 7.54 (d, J =8.7 Hz, 2 H), 6.98 (d, J =
W@20050i2472 H), 4.29 (dd, J = 11. 1, 2.9 Hz, 1 PT/US2096030375

(dd, J =11. 1, 5.8 Hz, 1 H, 3.39-3.33 (m | H,

2.92 (t, J =4.5Hz, 1 H, 2.76 (dd, J = 4.9, 2.6 Hz,

1 H. To a m Q& _ob ME(2.11 g, 9. 68\

(4- mer capt o- 2- net hyI-pxy) acetic:ld et hyl ester

Al c (3.28 g, 14.5 mo g \ was added 1.0

THEA(L
M tetrabutylamoni um fluoride gn THE (0.965 ni, 0.965
mol ). After stirring for 8 , the solvent was

(S)-{4-[%ﬁl?t?_)’rgnféo gldtrl Sjoniié\;fml%(l: el?eéwg q@@aﬂ%t@/%ﬁlgﬁygﬁen&{l} acetic acid ethyl ester

PCT/ US2004/ 030375 (Et OAc/ hexane: 2/ 7 and Et QAc/ CH2Cl 2:

Ebowirt e Sarrle (g tedufia s Bt prepdulion pf iz pivigety e (85%);

1H NMR woo MH?z@ GEBC|3;5H) 52 §a’ 23 8(7deuz (Q H), 8 % g@ 1312;'27 22&4)19 J =84,
2.3 HZ415§¢) %(%1 CE: 8 74H262(|-<b) 6J5&(d7 J1— B Hz, HH). 4.599s4209), 4.25 (q,

J=T. 1(|q"z 2 l-Q') 4 o %%5 . 32H§!)§4)1?-31633m0§ o, @@s@%)éﬂﬁf,;(& 3 H),

1.29 (tJ\/$=('E$)sz31H)4IﬂS (@8)Naf: 46F¢MNa-Rg general procedure
4 in Exanple L gave M3; [a]D +38.90 (c 1.0, CHC 3);
1H NVR (300 ) 4 7.51 (d, J = 8. . 2 H),
7.24 (d, J %&é 7.19 (dd 34, 2.2 H,
1 H, 6.91 (d, J = 8.6 2 H, & 57 J = 8.4 He,
1 H, 4.57 (s, 2 H, 4 (ﬁM‘?le,ZH),AlS
(dd, J = 9.9, 4.3 Hz, 1 H), 4.0DPRdd, J = 9.9, 5.1
Hz, 1 H), 3.76 (m | H), 3.6Mdq, J = 7.0 Hz, 2 H),

(S)- {‘B[Zﬂﬂ%‘dﬁzxy_]?; -(§-triflu@oidpthylzhh2®xg spropyBulinyl]-2-nZehy(-bhendxyFadktid acid ethyl ester
Hz, 3 H, 1.18 (t, J = 7.0 Hz, 3 H; M (ES) m z: 495
M+Na+) Anal . Cal cd for C23H27F305S: C, 58. 46;
olfgwirichgerprabprovedyse 4in ExasmpleHoppwaiMfy 1ok NARI( 400 MHz,

COCIE 7B, & 28 1, PR 7 0 T 20 R B 219! @y 84723 e

1 H), 68917Sd'|4 =3, H;..lz (Z @6(57 gdl J 8.4 FIZZQ H)dd 57J s—2&—|)44 z’z}s ("q J=7.1
Hz, 2 H) 4.15 gq;d J= 89, d(g Hzz 1Hy1), 440a4dq 939 5 6. 14H)a, 3&6 m, 1 H),
3.61 s 4 cpﬁz(ﬂ‘ih),] o“lé 1912(n? ?Hg'z%%é gr@mY Eg((g‘)J 279 1z, 3 1),

1.18 (t($= zaom)z 31H); JMS((E,S)Jn/z 498 (MaNz3)HAnal. WRldERr G%R5;F50sS: C,

58.46: tf 5. 50MEER: &3s.82: H. 5.37.

S/\:/\O

OEt
Compound 16
(8)-{4-[2-Ethoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-phenoxy}-acetic acid

Following general procedure 2 in Example A gave Compound 16; 1H NMR
(300 MHz, CDCl3) § 7.50 (d, J = 8.6 Hz, 2 H), 7.23 (s, 1 H), 7.19 (dd, J = 8.4, 1.9 Hz, 1
H), 6.90 (d, J = 8.6 Hz, 2 H), 6.58 (d, J = 8.4 Hz, 1 H), 4.59 (s, 2 H), 4.14 (dd, J = 9.9,
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Md (R)-2-(4-Trifluoronethyl -phenoxynet hyl ) -oxirane
Foll ow ng the sanme procedure as in the preparation of
woRoogavaT7M (749 ; 1H NVR (400 MHz, CDCI 3) 8 FCBHUS1004/030375
J =9.0Hz, 2 H, 6.98 (d, J =8.9 Hz, 2 H), 4.29 (dd,
4.4 H=, 3 1¥), 4108 4d, 1=19.9, B9%z,(dH), 317Z (il .1 H), 3B B(dk!, = 7.0 Hz, 2 H),

w3 37(m 1 2 1 2 d = 4.

343 (my 2 3130 (98 Yy T -z?’io kel M 487 v
PCT/ US2004/ 030375 COH
(S)-{4-[ 2- Hyrtooay -
sul fanyl]-2-nmethyl-p
Fol | owi ng the same p
\Y/% prvi ded Mb (88% ; 5 MHz, CDCI3) 8 7.52
(d J=87H, 2H, 7.26 (251 H), 7.22 (dd, J =

{4-[2- Etl*@xy-g (LLtréuQ[orpEtl'\yl'_mgBoxy)Aprgé(v Iganylkz-pbe?hy Lp gmiyggdetuj acu? 9th31 ester
, 4.07-4.01 3.17-

ﬁqﬂpw'ngbgﬁperaipz@cq@rg? nn)ExariJPtaaL(aave% { %MZ Wﬁ)(BOO
MHz, C%‘gé)ﬁgﬁgt@yé?gég(gy(\%ﬂ)f Ehgérorrefhyl ’p1hg?10xy %? o‘prI84
2.2 Hz, UHJ, 8191 kd 24 #8.6Hz, Phanax§F (@,Cﬁt i8c4 bz, d He)t Y87 @stzelﬂ) 4 25 (q,
Fol | owi ng general procedure 4 € a¥
=71 Hzmpux&oﬁm 2 eorss 1 o), @7 (S 99,51 B gt H). 3.76
(m, 1 HY ﬁoQ@ ng ?g%g 2LIZ|§57 §DIZ3 1@(.&?2@@%;& G §j4) 12283(t"@=7.1
Hz, 3 H), H18 (.57 7(GHz23H); MS ZES| qvz: 495 (M4NaH: Arml H;alcd.fm’s

C23H27F(&5§ 8‘35%61%# ﬁ%ﬁ;‘%bu@dg& ?éngH(?g%sz ) H) .1 Hz,

3.13-3.11 (m 2 H), 2.22 (s, 3 H, 1.29 (t, J = 7.1
Hz, 3 H, 1HBc(t,0J ~ MBF(ES) m z: 495

PRenoxy) - pr opyl
d ethyl ester
preparation of

(M+Na+). Anal. Calcd d , 58.46; H,
5.76. Found: C, 58.82X/ ; npound 16
(S)-{4- [2 Et hoxy 3-(4- tr|f uo - phenoxy) - propyl s

{4-[2-Ethoxy-3-(4-trifluoromethyl-phenoxy)- propylsulfanyi]-z methyl phenoxy}-acetic acid

Following general procedure 2 in Example A gave Compound 17 (94%); 1H
NMR (400 MHz, CDCl3) 8 7.50 (d, J =8.7 Hz, 2 H), 7.22 (s, 1 H), 7.18 (d, J = 8.6 Hz, 1
H), 6.90 (d, J = 8.7 Hz, 2 H), 6.57 (d, J = 8.4 Hz, 1 H), 4.57 (s, 2 H), 4.14 (dd, J = 9.9,
4.3Hz, 1 H), 4.07 (dd, J = 9.8, 5.0 Hz, 1H), 3.77 (m, 1 H), 3.61 (q, J = 7.0 Hz, 2 H),
3.18-3.08 (m, 2 H), 2.19 (s, 3 H), 1.18 (t, d = 7.0 Hz, 3 H); MS (ES) m/z: 467 (M+Na+).
Anal. Calcd for C>1H23F305S + 0.2 Ho0O: C, 56.29; H, 5.26. Found: C, 56.23; H, 5.27.

EtOszO\é\ /©/CF3
o)

M8
{2-Methyl-4-[2-propoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-phenoxy}-acetic acid ethyl ester

78



Fol | owi ng general procedure 2 in Exanple
Conmpound 16; 1 H NVR (300 MHz, CDCl3) 6
J

W(SZ(ﬁlSAﬂk!ZM?QH) 7.23 (s, 1H) 7.19 (dd,
------ H, 6.90 (d, J 8.6 Hz, 2 H), 6.58

Fg%%'eh&?’zﬁ@ O B st %édig"‘*’w"*g Gerepel ‘7

Examplb E gav@, M8. (92%2), 18 MR (BOWMd-m ODGR) 5 3 5&1(0( q a 6:Hz" Z)H)

7.23 (d,7J 5 1..|Z|_II-)|23, H), zvg&((@@,)J 4, agﬁéﬁ’;{kk&%u@ FE ébus Hz, 2 H), 6.57
d,J= éﬂ ,ﬁggﬁ 3%(évi ;u{ie;g%g{fgtr% @p%%@aogﬂ 69l 13 Hz, 1
H), 4. OF(Jdid! Qw:@gg g@:nemam H),&:26yng 14H),8. mamjl:ealz Iga,\/.bHD/,IB 12 (d, J =

6.2 Hz, %z 9%2 2343, gsm? {33055 6, ﬂ%ﬂﬁg% I %d1de,J31-888 0t JI=74
ST B 0 00

H, 4.15 (dd, J = 4.3 He, ,407(dd J= |
9.9, 51HzH|02 (mlH)

Hz, 2 ,313311( , 2/Q' ,128(t
J=7.1 H, 3H, H: M5 (ES)

m z: 495 (M+Na+). Anal Cal cdo or C23H27F305S: C,
58.46; H, 5.76. Found: C, 57.62] H 5.52. ~O CEt
Compound 17

{4-[2- Ethoxy-3-(4-trif|canmued hl - phenoxy) - propyl sul fa

(D WelhyRs-pratrbpoky-BRefnu b ma AiphencagifogyRLitp-pringgnetett acid
procedure 2 in Exanple A gave Conpound 17 (94%; 1 H

W%Wlﬁ%(béﬂé?al 8[9@&&%652 i EQaﬁfble{A Fave Coripounding (9294; 1H
NMR (490 MHZ)((HDGI%;BSW:M aH)J 8 &SGHZ,, Z:Ha) 24 (s, H),#.27 (d.s) =8.3 Hz, 1
H), 6.9518, 5805 15 2158 (8 T4 Py HEae8 £ 2 K48y, = 08,
4.3 Hz, 21 Hb 4. oaéaa §~05§38§511 I2|zHi H 2317% W 1 B?FB 51J(t 1J8=6t6 Hsl ZFH),

3.15-3. ﬂ3r(rr(::21|H|2:2:225$3 3-HY, ’25FI2(m Zd-l) 5139Qsét JE 751 IZB. 3 IH:)uM@ (ES) m/z:

23; H, 5.27. t2C "~ ~CF3 O_ M8
481 (M%y %S‘[ hyl - 4-[ 2- pr opoxy- 3- (4 tr|fI uor onet hyl - phenoxy) - p

ropyl sul fanyl ] - phenoxy}|-acetic acid et hyI ester
Et02C \@ 3

M9
{4-[2-Butoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester

ve

0(d, J =

ECT 3)0 4/030375
J 8

AOOU'I@

Replacing THF with DMF as solvent and following general procedure 4 in
Example Lgave M9 (10%); 1H NMR (300 MHz, CDCl3) 8 7.51 (d, J = 8.6 Hz, 2 H),
7.23(d,J=19Hz 1H),7.18 (dd, J=8.4,2.2 Hz, 1 H), 6.91 (d, J=8.6 Hz, 2 H), 6.57
(d,J=8.4Hz, 1H),4.57 (s,2H),4.26 (9, J=7.1 Hz, 2 H), 4.15 (dd, J = 9.9, 4.4 Hz, 1
H), 4.07 (dd, J = 9.9, 5.2 Hz, 1 H), 3.75 (m, 1 H), 3.54 (t, J=6.6'Hz, 2 H), 3.12(d, J =
6.2 Hz, 2 H), 2.23 (s, 3 H), 1.58-1.48 (m, 2 H), 1.41-1.34 (m, 2 H), 1.29 (t, J = 7.1 Hz,
3 H), 0.90 (t, J = 7.3 Hz, 3 H); MS (ES) m/z: 523 (M+Na+).
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78 WD 2005/ 042478 PCT/ US2004/ 030375 Repl acing THE wth
DMF as sol vent and follow ng general procedure 4 in

wez@spkra7s gave MB (12%; 1 H NVR (300 MHz, CDEI'BYSB04/030375
7.51 (d, J =8.6 Hz, 2 H, 7.23 (d, J =1.7 Hz,1 H),

7.19 (dd, J = 8.4, 2.2|Hz J = 8.6 Hz,
2 H, 6.57 H@gcw §3 2 H), 4.25
(g, J =7.1 2 4.3 Hz, |

H), 4.07 (dd, J = (m1 H, 3.50
(t, J =6.7 Hz, 2 Hz, 2 H, 2.23
(s, 3 H), 1.63-1.5 (t, 3 =7.1 Hz, 3
H, 0.90 (t, J = 7. (ES) mz: 509

( MtNa+) . H02CI---I ound 18
{2- Met hyl - 4-[ 2- pr opoxy-Chnfpbuind 1S | uor onet hyl - phenoxy) - p

{4w8utsm§-@nyﬂubrdamﬂpm}woag@idpgs@fam 2bth@\h&1x Qi&@tfc@cld
|Joroce ure 2 in Exanple Aé@ve Compound 18 (92%; 1

Rilewngogemsia] p@@dyre ein ple A gave Gompound-)9 (92%1)4 1H

NMR (405 Mléz:gZD(‘é@é& ugh (i) ZHY, f’zE@ 2 () 1H); gL 12,y THY, 6.67

(m, 2 H)461§2 (rﬁd1 l—ﬂ) 7 (ﬁi% 2 14 31Hd)r§L410£H§m ﬂk@83(7qd%m31 Fi)93 §2 3.50 (m,

2 H), 3. % !1"31 Hﬁz(m (2 3I-|)1) 12491”16 2 HB 1I—§Z 1:25(”17(2@)20 HY (m) @lﬁ) MS
(ES) mrgia08 gzt Fnar3chlca AP Rk FIb% + ¢8HIMERS7 s0Hi B2

Found: €457 2783, @x90.3- (4-tri fl uoronmet hyl - phenoxy) - propyl sul f a
nyl ] - 2- met hyl - phenoxy}-acetic acid ethyl ester
Repl acing THE with DMF as sol vent and fol |l ow ng
general procedure 4 in, Exanple Lgave MP (10%; 1 H

NVR (300 7.51 (d, J =8. 2
7 23((d %t?%gﬁg, 7 T (dg@ﬁc?4 oy He, 1
, 6.91 (d, J = 8.6 ; ,J—84HZI
tl)l),4.57gs,2H),4 (,/H)T/ﬁ'?le 2 4.15
(dd, J = 9.9, 4.4 Hz, , 07(de 99 5.2
Hz, I H, 3.75 (m H), 354 66 Hz, 2 H),
3.12 (d, J = 23(s 3 , 158148
( R)—{4-[2-h§9lox§-.3— Arj @Jo%ﬂﬂeﬂﬁy&q‘@g%) g")%l_ﬁu If&wé% g%gliyl- enoxy% %gé_l% ‘acid %thyl ester
( MtNa+) .

Following general procedure 4 in Example L gave M10; 1H NMR (400 MHz,
CDCl3) 8 7.52 (d, J =8.7 Hz, 2 H), 7.23 (s, 1 H), 7.19 (dd, J = 8.4, 2.3 Hz, 1 H), 6.91
(d, J=8.7 Hz, 2 H), 6.57 (d, J = 8.4 Hz, 1 H), 5.93-5.83 (m, 1 H), 5.23 (dd, J = 17.2,
1.5 Hz, 1 H),5.16 (dd, J =10.3, 1.0 Hz, 1 H), 4.58 (s, 2 H), 4.26 (9, J = 7.1 Hz, 2 H),
4.17 (dd, d =9.9,4.1 Hz, 1 H), 4.13-4.05 (m, 3 H), 3.82 (m, 1 H), 3.13 (d, J=6.2 Hz, 2
H), 2.23 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 507 (M+Na+).

HO0_ Kj Q

\

Compound 20
(R)-{4-[2-Allyloxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-phenoxy}-acetic acid
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79 WD 2005/ 042478 PCT/ US2004/ 030375 HXRCl ---1 CF3
Conpound 19

W@ 200524888 oxy- 3- (4-trifluoronethyl - phenoxy) - pr BEYUS204/630375
nyl ] - 2- net hyl - phenoxy}-acetic acid Follow ng general

9 1
mem%généra/ﬁr sl bg@%@%@%@@&% ot 232(()r,n1HlNMR

(300 Ml-Hﬁ MéOl—BdZ{) 37 54n(d, 1J #8.6 6132 H, mm(sim Hp. 521 (dy J £ 2 Hz, 1

H), 6.993(ch 1. Bigy Flgn? Hip 6140 (6 Jom 822 T ). 5931 80km.of B, 5.20 (ad, 4
=17.2, ?%@zmﬁﬁﬁo %d]d 3)2— %0215 1(?Hz21hﬂ|)d 4%602;3(" HE?FSOéddVBJ =10.3,
4.0 Hz, 0.18), ©201 (dg, b57.1803, em Hiz, 82H), £Q9d.06qm, 57HTSB.8MH,(m6.100), 3.12

(d,J = (%éﬁ'%cg%g %8)‘?0& DM (ES) (% 87 S Nﬂ"'-)'phenoxy) - pr opy

| sul fanyl ] -2-net hyI ph noxy}-acetic aC| d ethyl ester

Fol | ow ng geRtOs@|_jox ure 4 in uo éFf gave MLO; 1
H NVR (400 Mz, CDCI 8752(d 87Hz,2H),
7.23 (s, | H, 7.19 Hz 1 H, 6.91
(d, J:87Hz 2H) 657(d®J-84Hz 1 H),
593583(m| H, 5.23 (dd, 17.2, 1.5 Hz, 1 H),
5.16 (dd, J = 10.3, 1.0 Hz, 1 458(3,2H),4.26

(q, J =7.1 Hz, 2 H, 4 3qdd, J =19.9, 4.1 H, 1
_ _ N . _ l _ . e
{42 A‘gh.o%(y élz(?-%léflﬂerebﬁl’eﬁwgﬂ:p;%ndg%)’ p%pﬁbﬁfféﬂﬁ] ggmé(ﬂ%y:l plieniaﬁy_}{agetﬁ%’cﬂ gthyl ester

R&él%\%‘fﬁgg‘gﬁﬂ vgﬂoﬂNaW D§MeNe bhse HRAGollSwing deteral protEdure 4 in
ExampleR.-gade[M1 N(E3%)x HNYIR (O0MHar SBEIHG 7 SHedody3 8 Bridmy2 H),

7.23 (dpb5i5 DA T b DR r 8 el | By tgT 4Anbr a8 He, 2 H), 6.57

_ |
(d, J @ﬁ?M_Eﬁ %/8%[—? gg?ﬁp 1%@%%@@2%@'}_&@ sz b 1, % (d,J=
10.3 Hz(é HY, 457 (S, 22&!),(45.25;(q;=J2= 11z, 21H), 4.16 (dd, J = 100 4 ] Hz 1 H),
4.11-4.08 (m, 3 H), 3.82 (m, 1 H), 3.13 (d, J = 6.1 Hz, 2 H), 2.22 (s, 3 H), 1.29 (t, J =

7.1 Hz, 3 H). Anal. Calcd for Cy4H2;F305S: C, 59.49; H, 5.62. Found: C, 59.76; H,

5.71.
Hozc\/o\é\ _~_CF3
| CY
x R
O
k

Compound 21
{4-[2-Allyloxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl}-2-methyl-phenoxy}-acetic acid
Following general procedure 2 in Example A gave Compound 21 (90%); 1H
NMR (400 MHz, CDCl3) 8 7.49 (d, J=8.5Hz, 2 H), 7.18 (s, 1 H), 7.14 (d, J =7.1 Hz, 1
H), 6.89 (d, J =8.5 Hz, 2 H), 6.53 (m, 1 H), 5.91-5.82 (m, 1 H), 5.21 (d, J =17.2, 1 H),
5.15 (d,J=10.3 Hz, 1 H), 4.44 (s, 2 H), 4.13 (dd, J = 9.8, 4.2 Hz, 1 H), 4.09-4.06 (m,
3H), 3.82(m, 1H),3.11(d, J =4.5Hz, 2 H), 2.15 (s, 3 H); MS (ES) m/z: 455 (M-H+).
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H, 6.99 (d, J = 8.6 Hz, 2 H)
H, 5.93-5.80 (m 1 H), 5.20 , J =17.2, 1.6 Hz, |
woRQosP42u@ (dd, J = 10.4, 1. 1 H), 4. 62 (SPCRUBH004/030375
4.19 (dd, J =10.3, 4.0 Hz, | H), 4.11 (dd, J = 10. 3,

5.1 Hz, | H),409406(m 2 H, 3.81 m | H, 3.12

(d, J = 6.4 HEOLHHO 248 (s, 3 H) {€S) mz:
o s T
usr onget Yl enoxy) - pr opyl sul

479( I\/H\|a+) Et ®2C - --
fanyl ] - 2- net hyl - phenoxy} - acet |Qs%20| d ethyl ester

6.70 (d, J = 8.1 Hz, 1
d

{4-[2-Alyloxy-3-(4-tri
Repl aci ng NaH wi th NaHVDS as a se and foll ow ng
general procedure 4 in L"gave ML1 (58%; 1 H

(R)-{4-[2 wvgg)gewago%{lgﬁ f%?gwgthy?pqqyoxy%:g Ismdlfaayl]%jne_thybphanoxﬁ-agetlpﬁmd ethyl ester

1H) 6.91 (d, J = 8.8 Hz, 6.57 (d, J = 8.4 Hz,

foplpoing HHCyth i ENEf gty hebe anfiéiéi"oxv@;gfgefamcea’ﬁ% n
Exampiéu_ g]av_e |\7/|-1é ('7'@%)2[&]% ri-4‘}'-.896(c(1c.j@’ CPiC?g)%DOHQ\IMﬁ (hoUZMH% CDCls) §
7.51 (d,6J E &@ Hza zrw 72.222{d(é 2%2H=|jz, 11H)2,97 (8(dd, J=8. 4122 33424)1 H), 6.90

A, = E8%g £80°6,56%, T2 B TR, £3308:2 P, Bs T e g M e (o, I =

71HZQ1H , 4.19-4.10 (m, 2H)405f(m1H)339$s 3 H), 3.18-3.16 (m, 2 H), 2.22
( 3H)fé 2- Al lyl oxy-3-(4-trifluoromethyl-p enoxy) propylsul
s,

{t. 2 d ryz.-Hhd¥RyERdelz 814dMHNas)i ow ng gener al
procedure 2 in Exanple A gave Con'pound 21 (90%; 1 H
NVR( 400MHz, ﬁ@gﬂ;S 4 , (CEB(s, 1 ,

712(d J \%z@? Eg(SHZ,H)ZH),

6.53 (m | H), 5.91- ¢ 1(d, J = 17.2,
1H, 515 (d, J = 10.3 &, L H° 4 (s, 2 H, 4.13
(dd, J = 9.8, 4.2 Hz, 1 H), 4989- 06(m '3 H), 3.82
(m 1 H, 311(d = 5Hz H, 2.15 (s, 3 H: M

4.
(5} oMo 2(%)25/ 042478

Hz

J

(ES) mz: 455 (M H+)
O
uoromethyl-phenoxy)-propylsulfanyi]-2-methyl-phenoxy}-acetic acid

PCT/ U82004/ 030375
(R)-{4-[2-Methoxymethoxy-3-(4-triflu

Following general procedure 2 in Example A gave Compound 22 (95%); [alp
+49.2° (¢ 1.0, CHCls); "H NMR (400 MHz, CDCl3)  7.51 (d, J = 8.6 Hz, 2 H), 7.23 (s, 1
H), 7.19 (d, J = 8.4 Hz, 1 H), 6.89 (d, J = 8.6 Hz, 2 H), 6.59 (d, J =8.4 Hz, 1 H), 4.74
(s, 2HY. 4860 (s,24H),24194102(m, 2 H), 405 (m, 1 H}, 340 (5. 3 H) 212217 {m 2
H), 2.21 (s, 3 H); MS (ES) m/z: 483 (M+Na+). Anal. Calcd for C21H23F306S: C, 54.78;
H, 5.03. Found: C, 54.51; H, 4.90.

EtOZCvO\@ /@CF
S/\:/\O
o)

(O

M13
(S)-{4-[2-Methoxymethoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyi}-2-methyi-phenoxy}-acetic acid ethyl ester

Replacing NaH with iProNEt as a base and following general procedure 4 gave
M13 (73%); 1TH NMR (300 MHz, CDCl3) 8§ 7.51 (d, J = 8.7 Hz, 2 H), 7.22 (s, 1 H), 7.18

82



ML2
(R) -{4-[ 2- Met hoxymet hoxy-3-(4-trifl uoronethyl - phenoxy)
WO prosfoydssal f anyl ] - 2- met hyl - phenoxy} - aceti ¢ aci BCBUR3004/030375
ester Replacing NaH with i Pr2NEt as a base and
=fall ore | e e 2
(dd, J @4 WIFQJQ ﬁéof@f%%ﬁ 24 ; RIFPJ %égﬁxﬂ%wa(sz
H), 4. 56C(}§3I23H),54 2%. (ElJ(=dZ 13Hz,82 Bl)Hk.1821. ﬂ-ﬁi (m7 123), Gd)g -4.03 @n,21 H), 3.39

(s, 3H). 5! 1871@%-%221&)2( Sse. 72, 3 20T, S5 Tl HE 2By 48 () mz

511 (M#tNa+4- 57 (s, 2 H, 4.25 (q, J = 7.1 H, 2 H),
4.1974.10 (m 2H),405(m 1 H), 3.39 (s, 3H)

318316(%2 ,2.2(5,3H),12%F =7.1
Hz, 3 ; ' 1 ( MtNa+) . A0Np- 3Con'pound 22
(R)-{4 [2 Met hoxymet 3- 4-trif| pnet hyl - phenoxy)
-propyl sul fanyl ] - 2- mrethyl =$hewoxyy - ateti ¢ aci d
Fol | owi ng general procedure 20in Exanple A gave
Compound 22 (95%; [al D +49. 210 1.0, CHCI 3); 1H NWMR
(400 MHz, CDCI3) 8 7.51 (d, J =-8.6 Hz, 2 H), 7.23 (s,
I H), 7.19 (d, J=8. 4Hz, Gompound 23
(S)-{4-[21=|)/Ieﬁxoﬁﬁrﬁéﬂ;oky-av(ﬁl'rliﬂué’rbl)wetﬁyl&&énﬁbx&ﬁ&oWHlefa’hyW-,metﬂny?ﬁnenb@}-aceﬁc acid
I--1 ,60 s; 2H)r ?2°9-41'l m 2 H), 4_ ~n ( 3H) 9- 17(
Folldin 'Deﬂeréﬂpro@e@&re(.@m BxapléA gﬁ% 0%1?01418323 (91%); 1H
(MtrNa+). Anal. Calcd for C21HZ23F30
NMR (400BIHZA&DAL) 87.54 (1) =18.7 #2908 HMTR3 (s, 1 H), 7.19 (d, J = 8.4 Hz, 1

. 000 Bl A EHER R EER Y FRARL M ELPTE U FR5 2,

419416(5 /1, 27ep!408:200 Wi Y) 340 B\EH %11913%73 ran2 H), 2.21 (s, 3 H);
t( | ow ng enerallt\l@grocedure %Ngavg ML3 (7% ; f H NI\5R )
MSESDIIOOZI’G‘I%( B) 57.51 (d, J =8.7 H, 2 H, 7.22 (s,
1 H), 7.18 82 WD 2005/ 042478 PCT/ US2004/ 030375 (dd, J
= 8.4, 2.1 HzEd,dd),06.90 (d, J = 8. CF2 H), 6.57
(d, J = 8.4 Hz, \Fﬁ (s, 2 56 (s, 2 H),

4.25 (q, J = 7.1 He, . o 1H),
4.09-4.03 (m | H, 3.39 (!;T\]:g/ﬁ), 3.17 (d J =6.2
Hz, 2 H, 2.22 (s, 3 H, 1.29 (f), J = 7.1 Hz, 3H);
MS(ES)mz: 511 (M+Na+). o O O—

M14
{4-[2-Methoxymethoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanylj-2-methyl-phenoxy}-acetic acid ethyl ester

Following general procedire 4 in Example L gave M14 {84%); 11 NMR {400
MHz, CDCl3) 8 7.51(d, J=8.7Hz,2H),7.23(d, J=2.1 Hz, 1 H), 7.18 (dd, J = 8.4,
2.2Hz,1 H),6.90(d,J=8.7Hz, 2 H),6.56 (d, J =8.4 Hz, 1 H), 4.73 (s, 2 H), 4.57 (s,
2H),4.25(q,J =7.1Hz, 2 H), 4.19-4.10 (m, 2 H), 4.05 (m, 1 H), 3.39 (s, 3 H), 3.18-
3.16 (m, 2 H), 2.22 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 511 (M+Na+).
Anal. Calcd for Co3Ho7F306S: C, 56.55; H, 5.57. Found: C, 56.68; H, 5.38.
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Compound 23
(S)-{4-[2- Met hoxymet hoxy-3-(4-trifl uoronethyl - phenoxy)

WO prospoyi4suil f anyl | - 2- net hyl - phenoxy}-aceti c aci BICT/US2004/030375
Fol | owi ng general procedure 2 in Exanple A gave
Conpound 23 (91 %; 1 NVR (400 MHz, CDCI3) 6 7.51
(d, J = 8.7 hwz,c2 &), X 23 (s, 1 ¢e; (d, J = 8.4
Hz, 1 H), 6.90 (d, 8.6 Hz, 2@6.59@, J = 8.4
Hz, 1 H, 4.74 (s, 2 4 ) , 4.19-4.10 (m
2 H, 4.08-4.04 (m 1H), 5626(?3, 3 H, 3.19-3.17 (m
2 H, 2.21 (s, 3 H; (ES)Tqiz 483 (MrNa+).
Et 2C'-~" CF3 o- M4

{4-]2- Met hoxymst hoxy 3-410 4 4uoromat hyl - phenoxy) - pro
{4-[2-I\E%t|1$xgwfeﬁ\ ﬁlztl;l oroﬁetr&ﬁ .Pberngx% ro%?l%ﬂaﬁ%ff—hwgthg é,ﬂgéﬁ{(ﬁ}t‘;gﬁc acid

Fﬁélo@ﬁg&en%}aég%@du\fez %ﬁ-i)k CDFelli‘_g eﬁgg“qwd 34 §917 %); 1H
NMR (4?)84M5|zzo§3¢iz)”32% aw% 698, dldl é @ 8.8 éézn Pr’) '7|)19gi 56 8.4 Hz, 1

4.73
H), 6.89(B5 =(=t$ 5 Hz=2'H)] 658 (C2 Hr 8. 44HZ9-1 4&)1@ th(s 2 ), 4.6 (3152 H),

418448\ 284706 Iy T 3 s 332 A 2i: 22458, é?—l) MS

06 5
() gL T Ao A TCSHRIBIEEIEES 07, B, o0

Found: B BAZS0045080375 | O 1 O Conpound 24
{4-[ 2- Met hoxymet hoxy- 3-(4-trifluoromethyl - phenoxy) - pro
pyl sul fanyl g oret hy! -lphenoxy} - acet L.c ackd Fol | owi ng
general pr ocedure” 2 anple A g Corrpound 24 (91
%; 1 H NWR (400 ‘édJ 8.6 Hz, 2
H, 7.23 (s, | H, 7.19 ( .4 Hz, 1 H), 6.89
d J =85Hz, 2H, 6.58 @WJ:84HZ 1 H, 4.74
: 2H),4.61(s, 2 H, 41844.10(m 2 H, 4.06 (m
1H), 3.40 (s, 3 H, 319317(m2|—|),221(53
MS (ES) mz: 483 (M-N8%  Anal. Calcd f
C@Mgtgwgldg@ethyguljanmtgetho&/ 344t rsglgprorppthg -phEnoxy)- propylsulfanyl]—

phenoxy}-acetic acid ethyl ester

—~
<%

A reaction mixture of L1b (1.08 g, 2.43 mmol), AczO (2.56 mL, 27.2 mmol), and
DMSO (3.84 mL) was stirred at room temperature for 24 h, and diluted with saturated
NaHCO; and Et,0. The organic phase was separated, washed with water (x 3), dried,
and column chromatographed (EtOAc/hexane: 1/4) to give 61 mg (5%) of M15 as a
by-product; 1H NMR (400 MHz, CDCl3) 6 7.51 (d, J = 8.6 Hz, 2 H), 7.24 (s, 1 H), 7.20
(dd, J=8.4,1.9Hz, 1H),6.90 (d,J =8.6 Hz,2 H),6.57 (d, J=8.4 Hz, 1 H),4.74 (d, J
= 6.0 Hz, 2 H), 4.57 (s, 2 H), 4.25(q, J = 7.1 Hz, 2 H), 4.21-4.10 (m, 3 H), 3.15(d, J =
6.0 Hz, 2 H), 2.23 (s, 3 H), 2.16 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 527
(M+Na+).
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Found: C, 54.25; H 5.13. EEQ2C __ 'O',~4~ CF3 Ol S_
ML5 {2- Methyl -4-[2-nmethylsu | fanyl methoxy 3-(4-trifl
W@ rs/e4iny/| - phenoxy) - propyl su | fanyl] phenoxy}PEres1004/030375

acid ethyl ester A reaction mxture of L1 b (1.08 g,
2.43 mol ), Ac20 (2.56|nL, 27.2 mmol), and DWVMSO (3.84
nm.) was stirﬂ-mcag/wtenperature for .GF4 h, and
diluted with saturate . The organic
phase was separ at ed, : vater” (x 3), dried,
and col um chr omat ographed (EbOAc/ hexane: 1/4) to give
61 ng (5% of M5 as a by-product; 1 H NVR (400 Mz,
CDCI3) 8 7.51 (d, J = 8.6 Hz, ZSH) 7.24 (s, 1H,
7.20 (dd, J =8.4,1.9 JO 6.90 (d, J = 8.6 Hz, 2

{2-Methyl+ -[2 Te%yis%l%hyl%lem)ogy -3-(45 gﬂu(orom yl-p nixy() pt‘opy‘/]lsulfanyq} pQuenoxy} a%etlc acid
H22H)421410(m3H) 3.15(d,J= 6.0 Hz, 2 H), 2.23
#@gvﬁﬂgmgenéﬁgf r%%ﬁ@g i‘ngé' %{%p@%&d%v}?é?ém%m& 250(92 o), TH

NMR (WML@ZMQ@@% qu H); 7.59F@, § =8 5 H£302TP|9U7195%§ 1 H), 7.21

hyl - sulfa%l rrethox - 3- trifi uor omet

(d, J = &pl Hphehyx§P0pdo gy 8.di Hiarg @!i’er(dxs}};&éé-dz,d Hyidi74 (d, J = 3.0

e 2 EHOISISH. A 1 DTS fp 1 21

(s, 3H) MS%EQ)H)/Z 47993@M(‘Na+)1 = 8.5 Hz, 2 H), 7.25 (s, I H,
H, 6.90 (d, J =8.4 Hz, 2 H),
659(dJ 84HzIH),474(dJ 30H22H),

4.63 (s, 19-4. {0 3 H), 3.16

Hz, 2(i|) 2%@92 %\ﬁj\(z.mlﬁ (H)s,jij/éFOI
499 (MtNa+) .
s/\(\o

0

(ES) mrz

OMe

M16
{4-[2-Methoxycarbonylmethoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-
2-methyl-phenoxy}-acetic acid ethyl ester

Following general procedure 4 in Example L gave M16; 1H NMR (300 MHz,
CDCl3)87.51(d,J=86Hz,2H),724 (d,J=19Hz, 1H),7.19(dd, J =8.4,2.2 Hz,
1H).891(d,1=87Hz, 2H).557(d, J=84Hz 1H, 45”8 (= 2H) 428-423!m,5
H), 4.19-4.13 (m, 2 H), 3.89-3.86 (m, 1 H), 3.69 (s, 2 H), 3.25-3.14 (m, 2 H), 2.23 (s, 3
H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 5639 (M+Na+).

HOLC_ @ O

O OH
Compound 26
{4-[2-Carboxymethoxy-3-(4-trifluoromethyl-phenoxy)-propyisulfanyl]-2-methyl-phenoxy}-acetic acid

85



Et2C CF3 O--"'-0Owve ML6

{4-[ 2- Met hoxycar bonyl net hoxy-3-(4-trifl uoronethyl - phen
wo00p/0p4apy| sul fanyl ] 2- net hyl - phenoxy} - acet i cP@D/U82004/030375

et hyl ester Followi ng general procedure 4 in Exanple L

FgéchﬁMN%D@erﬂer’éV ﬁ%eﬁﬁﬁ@Z mxan@g%aﬁ Cﬂn%gun& yii @}76/0) 1H
NMR (30GHMHz, :Me@H d4) 8753 @, J(8,7 Hz BH)HZ 242(stH)l.HP 7522 (ditf, J = 8.5,
2.2 Hz, 71 19-6.9750% = 8.7k12, 3P0 5848, 017 8.4 g, 1 b bs. 2 Hlp 4.24 -
4.15 (”ﬁpt@ﬁ%’%wéé < Ng\.8(42Eg§') 1mr§ 230(53.18 (nt2 H}}é% (.3 rli) 1\/|§ éﬁgS) m/z:

539 (MrNa+).
497 (M-eNa®H Conpound 26
{4-[ 2- Car boxynet hoxy-3-(4-trifluoronethyl - phenoxy)-pro
pyl sul f anyl ] - 2- net hyl - phenoxy}-acetic acid 85 WD
2005/ 042478 PCT/ US2004/ 030375 Fol | ow ng gener al

procedure 2 in Exanpl e |A gave Conpound 26 (97%; 1 H
NVR (300 I\/HzEt 4) 8753(d 8,GrFHz, 2 H),
7.24 (s, | Hz, | H), 6.97
(d,J:87Hz ... Hz, 1 H, 4.61
(s, 2 H, 424-415(m 388-3.84(m1H),
3.20 - 3.16 (m 2 H, 2.17 (s H,; M5 (ES) mz: 497
(M:Na+) . Et02C CF3 ML7 {4-]2-(

| oro-t hi ophen-2-yl meth oxy)-3-(@-trifl

uor onet hyl - phenoxy) - propylsu | fanylg

2- met hyl - phenoxy} - acetic agﬁ et hyl ester Repl acing

B o gtnd g Ak

CDCI 3) 8 7 52 ( t\ljn I- thyl este

Replacing NaH with sodium bis(trimethylsnlyl)amlde and following general
procedure 4 gave M17 (26%); 1H NMR (300 MHz, CDCl3) 8 7.52 (d, J = 8.6 Hz, 2 H),
720(d, J=1.7Hz,1H),7.15(dd,J=8.4,2.1 Hz,1H),6.90 (d,J=8.6 Hz, 2 H), 6.72
(d,J=3.7Hz,1H),6.63(d,J=3.7Hz, 1H),6.57 (d,J=8.4Hz 1H),4.67(d,J=1.5
Hz,2H),4.59 (s, 2 H),4.26 (9, J=7.1 Hz, 2 H), 4.18 (dd, J = 10.1, 3.9 Hz, 1 H), 4.09
(dd,J = 10.1, 5.5 Hz, 1 H), 3.92-3.85 (m, 1 H), 3.09 (d, J = 6.2 Hz, 2 H), 2.23 (s, 3 H),
1.30 (t, J =7.1 Hz, 3 H); MS (ES) m/z: 597 (M+Na+).

HOZC\/O\©\ /©/CF
o
0]
/ S
—

Cl
Compound 27
{4-[2-(5-Chloro-thiophen-2-ylmethoxy)-3-(4-trifluoromethyi-phenoxy)-propylsulfanyl}-
2-methyl-phenoxy}-acetic acid
Following general procedure 2 in Example A gave Compound 27 (93%); 1H

NMR (300 MHz, CDCl3) 3 7.48 (d, J=8.6 Hz,2 H), 7.11 (s, 1 H), 7.07 (d, J = 8.3 Hz, 1
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7.20(d, J = 1.7

= , 7.15 (dd, J = 8.4, 2.1 Hz, |
H, 6.90 (d, J 2

4, 2. ,

H, 6.72 (d, J = 3.7 Hz, |

wWo200504833 (d, J ,1 H, 6.57 (d, J = 8.HECHBS2004/030375
H, 4.67 (d, Hz, 2 H, 4.59 (s, 2 H, 4.26

H), 6.860(d, J =8B msz H)26}®8 (d4Jh83(57d zZ 111—5 6@21«1 3=93 |712Hz(|1 Hi 6.50

(d,J= @“?dd"kfﬁdg% (s %F&,%B G 2|)H) 212'%4@2 nr324)1 ), 3.898B4 (m, 1 H),
3.05 ( tJ vy 8=H% ) Jﬁ%g.ﬁ 1,3 B MERESTI/z: BIE (INa+) . HORC

Conpoln .
{4 [ 2- (5- Chl oro-t hi ophen-2-yl met hoxy)-3-(4-trifluorone

thyl - phenoxy) ropyl sul fanyl] 2-nethyl - phenoxy}-acetic
aci d Fol | owi rfg ocedure 2 i &hpl e A gave
Conpound 27 (93%; VR 300 3) 8 7.48
(d, J = 8.6 Hz, 2 707 (d, J = 8.3

Hz, 1 86 WO 2005/ 042478 PCT/ @04/ 030375 H, 6.85 (d,

I

_—

J =8.6 H, 2 H, 6.68 dM‘] 1 H, 6.62 (d,

e Behzﬂﬁn?y 5(4%%0}0”1;%}“/}4@15&% %ﬁdﬁ) y%ﬂfé? )Z{ 95‘%' phgn}%g a§'3tg4f4-;1CEdl.ﬁthyl ester
?E@W@g@’%’j feﬁ%ﬂﬁé LifExamble 'csgvmfg% 78} 1R (300

MHz, CIIBCB?SBESUW QK 8364-&12in ey q>9y(h Bf—DP%' 52 1 H),
thyI phenod}/l acetic CI d yI este

7.14 (dplem-o&ﬂn@ YElaer dtl), H:8R édiuk = 846 Ha, E)Hi)"rﬁl’:éi (d, ggwa 445\31512 1 H), 4.62
(e = g OHy RIS D dieS 0 P77 1 ) # D4 . 2, 3.7
(m, 1 HY) 3.147(d14 % GglsH(idz l-? 2, 212(323Ht1) 112941’:; J& ﬁ@ sz 3 H) 1\/|§ (ES)
6.
m/225%(M"2Nﬁo‘)- 4.57 (s, 2 H), " 25 (q J 0 Hz y H,
4.20-4.11 (m 2 H, 3.87 (r2n9 I( H)J 3 %4(;,:(22 J3_H§) 1I\/IS
Hz, 2 H), Holxs, 8 1. t >
(ES) mz: 5574(M+/Na 2C ---10 PCF3 -1 -~0
™o
OBn
Compound 28
{4-[2-Benzyloxy—3-(4-triﬂuoromethyl-phenoxy)-propylsulfanyl]-z-methyl-phenoxy}-acetic acid
Following general procedure 2 in Example A gave Compound 28 (93%); 1H
NMR (300 MHz, CDCls) § 7.50 (d, J = 8.6 Hz, 2 H), 7.31-7.25 (m,5H),7.19(d,J=1.8
Hz, 1 H), 7.14 (dd, J = 8.4, 2.2 Hz, 1 H), 6.88 (d, J = §.6 Hz, 2 H), 6.56 (d, J = 8.4 Hz,
1 H), 4.63 (m, 4 H), 4.20-4.08 (m, 2 H), 3.88 (m, 1H),3.15(d, J=6.7 Hz, 2 H), 2.19
(s, 3 H); MS (ES) m/z: 529 (M+Na+).

Example N
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OBn Conpound 28
{4-] 2-Benzyl oxy-3-(4-trifluoronethyl -phenoxy)-propyl su
wo b@apis7®- met hyl - phenoxy}-acetic aci d Fol | ow PQI/US2004/030375
general procedure 2 in Exanple A gave Conpound 28
(93%; 1 H NVR(300MHz,
CDCl 3) 87. 50( H : ,
J 1.8 r-iz, i H,

6FH), 7.19 (d,
2.2 Hz, 1

H) , 6. 88(dJ—8 6Hz, 2 . H, 4.63 (m
4H),420408(m2H) , 3.15 (d, J =
6.7 Hz, 2 H, 2.19 (s, 3 H); ) mz: 529

(MrNa+). Exanple N 87 WD 2005/ 0

Compound 29

{4-[ 2- (4- Met hoxy- phenoxGpmpeud 28ri f | uor onet hyl - phenoxy
{4-[2-(4- Metj‘romz)-phawk)f)eSH@thrjﬂuﬁForretﬁyyibhepMD}mop)}lswfemHZenamﬂ-dhenoxy}-acetic acid

PCT/ US2004/ 030375
OMe

HO2C, ----~ CF3 Corrpoun
{4-]2-(4- But eno y) 3 (4-trifluor t hyl - phenoxy
) - propyl sul faﬁy‘# | - phenoxy %:Eg acid Schene
N Et2CI | --1 le CF3 h3P. ) Ove
{4-[2-(4-Methoxy-p h € o0%)- -(@-trlfluororrethyl-ph a
noxy) - propyl sul fanyl]-2-net Qi -phenoxy}-acetic acid
ethyl ester LIOH THF, H20 HO2 1% Conpound 29 CF3
To a mxture of L1 b (122 ny, O. and
4- met hoxyphenol (51 ng, 0.41 0

Compound 30

{4-[2-(4-Butyryl-phenoxy)-3-(4-trifluoromethyl-phenoxy)-propylsulfanyi]-2-methyl-phenoxy}-acetic acid

Scheme N

EtOzC 3

Me

N1, 73% OMe

{4-[2-(4-Methoxy-phenoxy)-3-(4-trifluoromethyl-phenoxy)-
propylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester

HO,C._
LIOH, THF, H,0 /©/

91%

Compound 29 \©\
OMe

To a mixture of L1b (122 mg, 0.275 mmol) and 4-methoxyphenol (51 mg, 0.41
mmol) in CH.Cl; (3 mL) at 0°C were slowly added 1,1’-(azodicarbonyl)dipiperidine
(104 mg, 0.412 mmol) followed by a solution of triphenylphosphine (108 mg, 0.412

mmol) in CH2Cl2 (3 mL). The reaction mixture was allowed to warm up to room
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mmol) in CH2A2 (3 mM-) at 0C were slow y added
1,1 - (azodi carbonyl ) di pi peridine (104 ng, 0.412 mmol)

w0 odos0¥®E@ by a sol ution of triphenyl phosphi ne ¥AD8S1904/030375
0.412 mol) in CHRCI 2 (3 nL). The reaction m xture

temperatiyas stitre@ ot thd samertemperature @Omrﬁ@‘nty‘@na@méfélﬂzﬁﬂ@ flltratlon was
PCT/ US2004/ 030375 tenperatuyre, stirre

concentrqt@@ﬁ@daﬁq#@n&mmg@qﬂrepaﬁa [Efonehenana yioireside g0 mg

(3% of MBS FESTAE R MNGaE! HORAROUENEAH DR 2 Exgmoe

A gave Cbﬁ\‘ﬁouﬁang(%%/&)Mw&eES)ﬁmilm hgr+-1gen ral procedure 2
in Exanple A gave Conmpound 29 (91 %; MS (ES) m z:
545 (M+Na+). N2
{4-12-(4- Buty ph%pox )-3-(4-trifluoro hyI-phenoxy
) - propylsulfa et Ty -phenoxy} 3acid et hyl
ester To a n1xture of ]c6 nmol ) and
1- (4- hydr oxyphenyl ) - butan- $ - ne' 59"ny, 0.36 mmol)
in CH2CI2 (3 m-) at OC were sPqowhy added 1,1'-
(azodi car bonyl ) di pi peri di ne (91 O 36 nnDI)
foll owed by a solution of triph P
0.36 nmmol) in CH2CI 2 (3 nL). The reachi on m xture was
MImmdtovanuptoromnhymaaﬂne ﬁiHedatthe

-2 eu AP Gt SR e B ey L et Ak g 2 god ety ester

To(gpifife of 61 (f‘ﬁim% fé@éirﬁﬁm%ﬁg%g% Bydoxgbatigi b Ban-1-

° m z: 585
one (59 m%(ﬁs@mhal)ﬁn w;c&%ﬁ%ﬁ 0%@ l@&%@mw tda%%b 1rrr1> e 98

(azodlcarlp@nxt)dlblp@ndnez(%tmgx93§mmql}ﬁoﬂlowedm lsylunpn@.ﬁoxy) pr
tnphenylp%@%bﬁ@leg@ﬁyrlnb, BMHOI?%%HQCQ%%@)Q 'Mpe aOCEf{OR%IX’[U§e was

allowed to warm up to room temperature, stirred at the same temperature overnight,

and filtered. The filtration was concentrated and column chromatographed
(EtOAc/hexane:1/7) to provide 95 mg (68%) of N2; MS (ES) m/z: 613 (M+Na+).
Following general procedure 2 in Example A gave Compound 30 (95%); MS (ES)
m/z: 585 (M+Na+).

Exampie O

CF3
S/\/\O |

Cl OEt

Compound 32.
{3-Chloro-4-[2-ethoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyll-phenyl}-acetic acid
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Me02C A H SH O NaHWVDS CF3 Li OH, THF, H20O {3-Ch
| oro-4-[2-ethoxy-3-(4-trifl uorom ethyl - phenoxy) -
w@e@ppiao f anyl | - phenyl }-acetic acid nethyl esper/uki004030375
Me02C McQ2C CF3 {3-Ch to ro-4-[2-hydroxy-3-(4-trifl
uor onet hyl - phenoxy) - prsghdnsbf anyl | - phenyl } - aceti c
acid met hyl ester PCT/US2004/030375 Cl OH 01,77%
EtOTf, THF A OBt 02,9% HQ2C "-~Od OEt 82%
ound 32 CF3 Tq_acmyi xture of L1 a (171 ng, 0.784

Me0C” 5 anq (3- ch q- 4- pe opNedyd) s
G A G O WS |

cl OH
01, 77%

{3-Chloro-4-[2-hydroxy-3-(4-trifluoromethyl-phenoxy)-
propyisulfanyl}-phenyl}-acetic acid methyl ester

_NeHwps _ MeOC F3 " LioH, THF, H,0
EtOTf THF /\h

02, 9%

{3-Chloro-4-[2-ethoxy-3-(4-trifluoromethyl-phenoxy)-
propylsulfanyl}-phenyl}-acetic acid methyl ester

CF3
S/YO
Ci OEt

82%
Compound 32

H1 1a

To a mixture of L1a (171 mg, 0.784 mmol) and (3-chloro-4-mercaptophenyl)
acetic acid methyl ester H1 (170 mg, 0.787 mmol; W099/32465) in THF (3 mL) was
added 1.0 M tetrabutylammonium fluoride in THF (0.12 mL, 0.12 mmol). The reaction
mixture was stirred at room temperature overnight, concentrated, and purified by
column chromatography (EtOAc/hexane: 1/3) to give 261 mg (77%) of O1; 1H NMR
(400 MHz, CDCI3) 8 7.53 (d. J=8.8Hz, 2 H),7.38(dd, J=8.1Hz, 1H).7.32(d. J =
1.7Hz,1H),7.12(dd, J =8.1,1.8 Hz, 1 H), 6.94 (d, J = 8.8 Hz, 2 H), 4.15-4.09 (m, 3
H), 3.70 (s, 3 H), 3.55 (s, 2 H), 3.27 (dd, J = 13.8, 5.4 Hz, 1 H), 3.16 (dd, J = 13.7, 6.5
Hz, 1 H), 2.75 (brs, 1 H); MS (ES) m/z: 457 (M+Na+). Anal. Calcd for C1gH4gCIF304S:
C, 52.48; H, 4.17. Found: C, 52.50; H, 4.27.

A solution of O1 (368 mg, 0.848 mmol) in THF (2.4 mL) was treated with
1.0 M NaHMDS in THF (0.85 mL, 0.85 mmol) at —78°C for 15 min. To the mixture
was added EtOTf (151 mg, 0.849 mmol) and the cooling bath was removed. The
mixture was stirred at room temperature for 1 h, diluted with saturated NaHCO3, and

extracted with Et;O. The extracts were dried, concentrated, and column
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acetic acid nethyl ester HL (170 ng, 0.787 mol ;
W99/ 32465) in THF (3 nL) was added 1.0 M

W edosaksrs/l ammoni um fluoride in THF (0.12 nl, BCWERS2004/030375
mol ). The reaction mxture was stirred at room

chromatt@ (EROAPH N AHY) to SNHRI®H) oPOY: PHINKIRRGBIVMHZ,
um chrormto raphy t QAc/ hexane: 1/3) to give 261

CDCls) @7(527(%, Jot 8(81H212 H)Nme (tidlod v8iA, HEocH) 35.28 (cl 83 1.8,Hz, 1 H),

7.0 @9, 18, g v, ). 6. 98 4. of 837 B2 F e [ o= 0. Y% 1z, 2

H), 38@ (ﬂf1 1(H), 317eé§ §H7|236%(H) J -g;l)(BHé @gi)(msﬂs 2+H) §2é0(dd J=

13.6, 6@Hz311+¢ @dtQ(d}§J333§g %811z, HizH), 11.29 (t, ,2730(&5293 H1 MS (ES)
S) mlz: 457 (MtNa+). Anal. Calcd for
mh'“@l@ﬂ&@él(* 304S: C, 52.48: H 4.17. Found: C, 52.50: H,
4. 27. A solution of 01 (368 ng, 0.848 mmol) in THF
4 mM-) was treated with 1.0 M NaHVMDS in THF (0. 85
llowmgfgeﬁma pracedug2fin ExamplerA gaye Gampeund 2 (8&%) 1H

NMR(«%Z@%W@P‘%%&S%W‘Q&%?% G I5pPr h, 7.02

(d,J= 1631HQr4tHl)r¢f63(dd1J"'=8d1Wﬂ%ﬂz"l"ﬂ%"?s@cl qtﬁ@d\laﬁo@@ﬂ)num

extracted with Et20. Thé extracts were dried

(m, 2 Hagﬁ%&mai &, 3&5(0e dITkO B, D)2865/(84241)83.30-3.28 (m, 1 H),

3.22 ( BCT’—Ug%Oé’ f%@;ﬁﬁ@ﬁ*@t Qlw@gﬁ-jgo%ﬁmzﬁ%’ BHIME) 4¥ (M+Na+).

CDCIS)5752(d =8. 8Hz, 2H), 7. 36(dd, J=8.1 Hz, 1 H), 7.29

(d, J=1.8 H,1 H, 7.10(dd, J =8.1, 1.8 H, 1 H),
6.95 (d, J = 8.7 Hz, 2 Example® (dd, J = 4.9, 1.4 Hz,
2 H), 3.85 (m 1 H, 3.70 (s, 3 H, 3.66 (q. J = 7.0
Hz, 2 H), 3.54 (s, 2 H, 3.28 (dd, J = 13.6, 6.2 Hz,

H, 3.19 (dd, J = 13.6, 5.8 Hz, 1 H, 1.20 (t, J =

0 Hz, 3 H); HEBC(ES z: 485 (MtNa~_. gl | owi ng
neral procedure 2 i nple A ga npound 32
29%; 1 H NWR (400 , 083956 (d, J = 8.6
2 H, 7.45(d, J =81H, |1 H, 7.32 (d, J =1.3
1H, 7.16 (dd, J = 8.1, 1.20H, 1 H), 7.04 (d, J
6 Hz, 2 H, 4.22-4.14 (mzktl),ssa(mlH),
3.65 (q, J = 7.0 H, 2 H gg (s, 3. 30 3 28

{4- [ZJElhmfyr@tM 3%%—%&bjérowgh(@g?:fw)zprowwmRrén_p}_l?yl @ggmﬂ écefgc acid

HO2C CF3
(@]

CF,

Compound 34
{2-Methyl-4-[3-(4-trifluoromethyl-phenoxy)-2-(4-trifluoromethyl-phenoxymethyl)-
propylsulfanyl}-phenoxy}-acetic acid
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Compound 33

{4-] 2- Et hoxynet hyl - 3-(4-trifl uoronethyl - phenoxy) - pr opy
wo suwb0emys | - 2- net hyl - phenoxy}-acetic aci d HORZPEFUS20CHB30375
CF3 Conpound 34
{2-Methyl -4-[3-(4-triflgepspaet hyl - phenoxy) -2-(4-triflu
or onet hyl - phenoxynet hyl ) -
propyl sul f anyl ] - phenoxy}-acetic acid 91 WD 2005/ 042478
Sé:ihe P Et G2C Et OTf \NaHMDS, THF 13 OH CQ P1, 47% I\

> thoxyrret SH-trifl u EPghetd ph enoxy)
pro thy B ¥} acet||d et h I
est ar LI O—| T H20 CF o0 88%

EtO,C

Conpse
Cl O PCT/ US2064/ 030375 CF3 eforra sol ution of 13 (

0.275 mmol) in THF (2 mM-) at -78C was added
P1, 47%

{4-[2-Ethoxymethyl-3-(4-tr|ﬂuoromethyl-phenoxy)-
propylsulfanyl}-2-methyl-phenoxy}-acetic acid ethyl ester

HO,C._
LIOH, THF, H,0 O

88%
Compound 33

To a solution of 13 (126 mg, 0.275 mmol) in THF (2 mL) at —78°C was added
1.0 M sodium bis(trimethylsilyl)amide (0.27 mL, 0.27 mmol) in THF. After stirring for 5
min, ethyl trifluoromethanesulfonate (48 mg, 0.27 mmol) was introduced and the
cooling bath was removed. The mixture was stirred for 30 min, quenched with
saturated NaHCOs, and extracted with Et,O (x 3). The extracts were dried,
concentrated, and purified by column chromatography (EtOAc/hexane: 1/7) to provide
62 mg (47%) of P1; 1H NMR (300 MHz, CDCl3) 6 7.51 (d,J=8.6 Hz,2 H), 7.21 (d, J =
2.2Hz,1H),7.16 (dd, J=8.4,2.2 Hz, 1 H),6.91 (d,J=8.6 Hz,2 H), 6.58 (d, J = 8.4
Hz, 1 H), 4.57 (s,2H),4.25(q, J=7.1 Hz, 2 H), 4.12 (dd, J = 9.3, 5.4 Hz, 1 H), 4.06
(dd, =93 54 Hz 1H),3.58-3.55(m,2H). 244 (q,J=7.0Hz, 2H),304(d, )=
6.7 Hz, 2 H),2.29 (m, 1 H), 2.23 (s, 3 H), 1.29 (t, J=7.1 Hz, 3H), 1.16 (t, J = 7.0 Hz,
3 H); MS (ES) m/z: 509 (M+Na+).

Following general procedure 2 in Example A gave Compound 33 (88%); 1H
NMR (300 MHz, CDCl3) 6 7.50 (d, J =8.6 Hz, 2 H), 7.17 (s, 1 H), 7.14 (d, J = 8.3, 1 H),
6.90 (d, J =8.6 Hz, 2 H), 6.57 (d, J =8.3 Hz, 1 H), 4.50 (s, 2 H), 4.11 (dd, J =9.3, 5.4
Hz, 1 H), 4.04 (dd, J = 9.3, 5.4 Hz, 1 H), 3.57-3.54 (m, 2 H), 3.44 (q, J =7.0 Hz, 2 H),
3.02 (d, J =6.7 Hz, 2 H), 2.27 (m, 1 H), 2.17 (s, 3 H), 1.15 (t, J = 7.0 Hz, 3 H); MS
(ES) m/z: 481 (M+Na+). Anal. Calcd for CxH2s5F305S: C, 57.63; H, 5.50. Found: C,
57.77; H, 5.42.
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1.0 Msodiumbis(trinmethylsilyl)amde (0.27 nL, 0.27
mmol) in THF. After stirring for 5 mn, ethyl

wa eooklogmaronet hanesul fonate (48 ng, 0.27 mmol ) REEUS2004/030375
i ntroduced and the cooling bath was renoved. The -
m xture was stirred for 30 mn, quenched wth
sat urat ed NaHCQ3, extracted with Et20 (x 3). The

extracts weiOeCdrie concent r at edy~ aQti;purifi ed by
col utm chr omat ogr af Et OAc/ hex 1/7) to provide
62 ny (47% of P1; JVR~(30Q Mz, CDCI 3) 8 7.51 (d,

Hz, 2 H, 7.21 (d, 2 Hz,1 H), 7.16 (dd,
2.2 Hz, 1 H), 6.91 = 8.6 Hz, 2 H), 6.58
, . H, 4.25 (q, J = 7.1
(dd, J = 9.3 5]4 Hz, 1 H), 4.06

1

2.
@, J
2

—~ G
o
SN G o

w
o1l
Ipoeg o

2H) . 3. 44(q, J=T
L2 29 (m 1 H), 2 23%s, 3 H, 1.29 (t,

1 H, 3H, 1.16 (t, JP2 7.0 Hz, 3 H; M (ES) mz:
s etk figiomstivirperrxme--trifyormatiyt-ehepoxymetbyBmyl| e
A gave Conpowiguizgyiigeogxy}l-acetic asigvptnyigeler MHz, CDCl 3) 8

50 |, = Hz 71708, 1 7. 14 J =
§o3 iy of ke fho. § 2% gl stfuasdmitiydasiioyibe yio. 0.35
mmol),Hind &ip@fénwhoéghhne @1%@@@5&%&) in- THF (8 mll) dfo°CAvitadded
. (dd, J =9.3, 54 H, 1 % 3.57-3.54 (m 2 H, 3.44
diisoprpgy! agodicarboxyate)7@)mg, 8.392mme)). JThe mixture wag stiredat H7C for

o mindiq by e gl e g Aol

(EtOAGekdhe: H/8 Btobdrovideuntd nig (7998) dfp2;H H wﬁ.égea M2, CDCls) &
2005/ 042478 PCT/ US2004/ 030375 Et02C,---, CF3 CF3 P2
7.52 (ds J ARGWIE- 4 H)37 @2 (0 I3 18 Hz, 1 H), 7.17 (dd. J = 8.4, 23 Hz, 1 H), 6.92

_ _ =2 dt E i - |

(A9 = BOHE N1y BRI = Bd s 1 M) A R S R T A 2 1,

4.21-4,ta6_rfn|x,t4JHe), @.{lﬁxla, 0 mrn% ?Hxﬂgm@,n,m, 221(s, 3H), 1.29 t,J =
i r n , 0. mTo an

7.1 Hzd H U AR LETHTD RbtNap) Mot ARIgT G e @, 57.80; H,

4.68. Fau gpc\plg?gﬁgi 58i i sopropyl azodicarboxylate (70 ng,
0. 55 mol ). ’ﬁ’g?nglxture was stirred at OC for 30 mn

and roomtenperature for 7 h, concentrated, and col um
chr omat ogr aphid@2C<_-© ©/CF3

S 0

r

OHz. 2H), 3.04(d, J= 6.7
J =

CF;
Compound 34
{2-Methyl-4-[3-(4-trifluoromethyl-phenoxy)-2-(4-trifluoromethyl-phenoxymethyl)-
propylsulfanyl]-phenoxy}-acetic acid
Following general procedure 2 in Example A gave Compound 34 (84%); 1H
NMR (300 MHz, MeOH-d4) & 7.54 (d, J = 8.1 Hz, 4 H), 7.22 (m, 2 H), 7.01 (d, J = 8.1
Hz, 4 H), 6.66 (d, J = 8.1 Hz, 1 H), 4.56 (s, 2 H), 4.22 (m, 4 H), 3.16 (d, J = 6.2 Hz, 2

93



(Et OAc/ hexane: 1/8) to provide 110 nmg (79% of P2; 1 H
NVR (300 MHz, CDCI3) 8 7.52 (d, J = 8.6 Hz, 4 H,
wQo2@3/0§178 ) = 1.8 Hz, 1 H, 7.17 (dd, J = 8. 4, PQI/BS1n4/030375

1H, 692 (d J = 8.6 He,4H),6.56(d, J=8. 4Hz, 1 H),
H), 250(51?{ m) 21hﬂ)(s 5!—%6I\/(81(E§) /- 5b7FW+r2ak9 zc\nafL @eﬁc&féﬁ

CarH2 5058 Q)5614425H (4t21 ﬁounﬂ 13@60&; HJ.)4 ON/B ( ES) m{z 625
(MtNa+) . Anal . Calcd for C29H28F605S: C, 57.80; H,
4.68. Found: C, 57.92; H 4.52. CF3 Conpound 34
{2-Methyl -4-[3-(4-trifl gxapmplel@! - phenoxy) -2-(4-triflu
or onet hyl - phenoxynethyl)
propyl sul f an
procedure 2 i 2Bxe e}, gave Conp 53(84% 1H
NVR (300 MHz, l\/bC]—l—d 7.54 ( .1 Hz, 4 H),
7.22 (m 2 H, 7.01 (d7J< 10-Iz 4H) 666(dJ

8.1 Hz, 1 H, 4.56 (s, 2 H), 4@2(m 4 H, 3.16 (d,

= 6.2 Hz 2 93 WD 2005/ 042478 PCI/ US2004/ 030375 H) ,

50 (m 1 H), 2.14 (s, 8MppundiE (ES) miz: 597

{4- [6Mqﬂal¥y-2 (Atriporomathgdherpxymetv Hpitisstiasl-2metsiphppoxyiacetic acid

4.21. Found: C, 56.08; H 4.01. Exanple Q. Conpound

35

{4-[ 4- Met hoxy- 2- (4-tri f Selerren@t hyl - phenoxynet hyl ) - buty

| sul fanyl ] -2-net hyl - phenoxy}-acetic acid Schenme Q

EtQ2C'-,- OHr J5 LIOH, THF, H20 H2C CF3 To a

sal utli on of J5 (117 0. 248 in THF (2 m-) at
E‘OZCv.g s added J@ﬁgswmm E[%%C i 1yl)am d CFs

. M THE A ter stirr d o
tr9 1 uor omet h&Rasul f onat e (41 ng,” 0.25
@duced and the Q1, 29% O~

{4-[4-Methoxy-2-(4-trifluoromethyl-phenoxymethyl)-
butylsulfanyl}-2-methyl-phenoxy}-acetic acid ethyl ester

LiOH, THF, H,O HOC \@\ /@/

95%
Compound 35

I\)LIII

mn, nethyl

ol ) wag |

To a solution of J5 (117 mg, 0.248 mmol) in THF (2 mL) at —78°C was added
1.0 M sodium bis(trimethylsilyl)amide (0.25 mL, 0.25 mmol) in THF. After stirring for 5
min, methyl trifluoromethanesulfonate (41 mg, 0.25 mmol) was introduced and the
cooling bath was removed. After the temperéture rising to room temperature, the
mixture was quenched with water and extracted with Et;O (x 3). The extracts were
dried, concentrated, and purified by column chromatography (EtOAc/hexane: 1/6) to
provide 35 mg (29%) of Q1; 1H NMR (300 MHz, CDCl3) § 7.51 (d, J = 8.6 Hz, 2 H),
719 (d,J=1.6Hz, 1 H),7.14 (dd, J =8.4, 2.1 Hz, 1 H), 6.89 (d, J = 8.6 Hz, 2 H), 6.55
(d, J=8.4 Hz, 1H),4.56 (s,2 H),4.25(q, J =7.1 Hz, 2 H), 4.08 (dd, J = 9.3, 4.7 Hz, 1
H), 3.99 (dd, J =9.3, 5.5 Hz, 1 H), 3.45 (t, J =6.3 Hz, 2 H), 3.31 (s, 3 H), 3.04 (d, J =
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cooling bath was renoved. After the tenperature rising

to roomtenperature, the mxture was quenched with
wowrioen4aml extracted with Et20 (x 3). The extrBCI/BES2004/¢30375

dried, concentrated, and purified by colum

6.2 Hzcarldmf?@aamw&m(ﬂmﬁzmgqosam) 11/(%%@3,)0 Ssrmmzdz @51@@@ J=7.1
HZ3'§%§\’&|2(& %ﬁbog(%%*%J = 1.6 H,1 H), 714(dd J =

8.4, 2.1 Hz,1 H), 6.89 (d, J = 8.6 Hz, 2 H), 6.55 (d,
J=84H, 1H, 456 (s, 2 H, 4.25(q, J = 7.1 He,
Fopwing geno?mﬂ probedﬁeiﬂ |n4Exhrhbl,e A gabl}; C&n&)&uh@ﬂ:&s (]95%) 1H

NMIR GO, GlaCHa) 640 (Fd s, 2 Mo E9ebaNE0] HIFGE LY, J =

6.0 H 200 ol ARG TE 6t LRURRATRGN s PR BRI = o

Hz, 2 1), 13y80 éxt3H) 9&03\@2@@56 Q4-M728HPQT211321)X3§{10$¢%7§ 1@% 3 H), 1.82

(@ =3t it WS TR mizodby ety 1 T "ol i (29

nmz: 509 (MtNa+). Fol |l owi ng general procedure 21in
Exanpl e A gave Conpound 35 (95% 1 H NI\/R (300 MHz,

CDCI3)57.49(d;|d§€8%§, 719 ¢g 6.87 (d, J
= 8.6 55 , 2 H), 4.07
(mll—|),397(m1 OHz,2I—I),
3.30 (s, 3 H), 3.03 (d J26.]2 I—E 2 H, 2.21-2.17

(m 1 H, 2.17 (s, 3 H), 182 O\J/ 63Hz,2H);

%S (ES) mz: 481 (MtNa+). HO2Cl o--1 0 CF3 Conpound 36

{4-[4, 4- D et hoxy- 2- (4- trlfluorome hyl - phenoxynet hyl ) -b

utyl sul fanyl ] - 2- net hyl - %’?ﬁ%-a etic ac:ld US|ng J3
Ve

{4- [4%5%%1@%( tFlﬁdg%E{ﬁ&%Ff'\e%o %&Iﬁj\yguﬂ]ﬂ? (Ié%]@/g?xy}lacgtic acid

vaR(soosz CDCl 3) 5749(d J =8.6 Hz, 2 H),
Using J3 as the starting material and following general procedure 2 in Example

A gave Compound 36 (85%); 1H NMR (300 MHz, CDCl5) § 7.49 (d, J = 8.6 Hz, 2 H),
7.17 (s, 1H), 7.14 (d, J = 8.7 Hz, 1 H), 6.87 (d, J = 8.6 Hz, 2 H), 6.55 (d, J = 7.9 Hz, 1
H), 4.60 (t, J = 5.6 Hz, 1 H), 4.54 (s, 2 H), 4.10 (dd, J = 9.3, 4.5 Hz, 1 H), 3.99 (dd, J =
9.3, 5.7 Hz, 1 H), 3.68-3.56 (m, 2 H), 3.51-3.40 (m, 2 H), 3.05-3.00 (m, 2 H), 2.25-2.17
(M, 1H),2.17 (s, 3 H), 1.89-1.84 (m, 2 H), 1.16 (t, J = 7.0 Hz, 3 H), 1.15 (t, J = 7.0 Hz,
3 H), MS (ES) mi/z: 539 {Ni+Na+).

EtOZCvO\é\ CF3
s/\Co’ i
O

Q2
{4-[4-Ethoxy—2-(4—triﬂuoromethyl-phenoxymethyl)—butylsulfanyI]-2-methyl-phenoxy}-acetic acid ethyl ester

Replacing methy! trifluoromethanesulfonate with ethyl
trifluoromethanesulfonate and following the same procedure as in the preparation of
Q1 provided the title compound Q2 (23%); 1H NMR (300 MHz, CDCl3) § 7.50 (d,J=
8.6 Hz, 2 H), 7.19(d, J = 1.7 Hz, 1 H), 7.14 (dd, J = 8.4, 2.2 Hz, 1 H), 6.88 (d, J = 8.6
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7.17 (s,1 H, 7.14 (d, J =8.7 H,1 H, 6.87 (d, J =
8.6 Hz, 2 H, 6.55(d, J =7.9 H, 1 H, 4.60 (t, J =
WG2@502474 H), 4.54 (s, 2 H, 4.10 (dd, J = 9.BCT/ASH04/030375
Hz, | , 3.99 (dd, J = 9.3, 5.7 Hz, 1 H), 3.68-3.56
Hz, 2 H)iB.56 (d), J 3884HZ, 40H) h5E(sP BmeD:VmHatm 410(dd J=

03,4 G B21 Hihod Bd S 541 f»”%&ewo (o2, 5040, 6.1
Hz, 2|—I'))221V52(2550nm1-!? 2@3% BivhNaB (8 = 6.5 Hz, 2y 1 297 7-1

4- Et hox 4tr|f uor'onet hyl - phenoxyne
Hz, 3 uﬂf%ﬁw(;ﬁ,l'] _Géiz 3 HNBdiop) nalzeb2s (M&Nﬁﬁ)t hyl “ester
Repl aci ng nmethyl trifluoronethanesul fonate with ethyl

trifluoronethanesul fongte and foll ow ng the sane
procedure as Hdct heog gzar ation of VI ded the

title corrpoundQZ(Z 1HNI\/R( 3 CcDal 3) 6
7.50 (d, J = 8.6 Hz, 17 Hz, :
7.14 (dd, J = 8.4, 2.2 FE d J =28.6 95
WO 2005/ 042478 PCT/ U82004/ @11,/2 H, 6.55 (d, J
= 8.4 Hz, 4.56 n%ohud37425 q, J =7.1

{4- [h"?:;tr%&% 34 aﬁ&&gmébﬁyl pg %i(yéetﬁ%“%ﬂrﬁlsu Ja’_rlﬁ‘y r%,eQWk t(e&oxyjfacetlc acid
Iﬁolpovgﬁ& gg%g%rgﬁgzz“% Zfﬂwzéxn%mplgl_g’\:g &pé\p%usmé_%‘l igaé) 1H

NMR (3(00 MH-IZ‘M?e@Hh!M B788; (dN@=(zE§)H£122H)57?$7QM+W9 7% =21
Hz, 1 H@zﬁ P& (ét hm@fﬁszg £ Hpii 8.66dd odretth@ IHzpHedpdare (813 M), butgidd, J =

9.5, 4.8 FEN 4 oS 8 PL o B R TP o Raad b b 99 (o, J = 6.4
Hz, 2 HL 9297 (s, 3 H) 2NVE2.63Q8h, MHzQ] 1\@1&# ¢6)J(n8 27H§31 €§(t % ;K% iz, 3

1
H); MSEE%"I/% %QWBN%% , 666(d J=82H, 1H),
4.41 (s, 2H), 412(de 95 4.8 Hz, 1 H), 4.03 (dd, J
= 9.5 5.5 H, 1H), 3.52-3.40 (m 4 H), 3.00 (d, J =

6.4 Hz, 2 H). 2.17 (sE)aamp,;enn 11 (m 1 H),
1.83-1.76 (m 2 H), 1.13 (t, J =
(ES) m z: 4%Z&I\/H}§+). Exarrple R

Q\l
gOl\)

Compound 38
{4-[2-Ethoxy-4-(4-trifluoromethyl-phenyl)- -butylsulfanyl]-2-methyl-phenoxy}-acetic acid
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{4-[2-Et hoxy-4-(4-trifluoronethyl-phenyl)-butyl sul fany
I']-2-methyl - phenoxy}-acetic acid 96 WO 2005/ 042478

weEFansea4/ 030375 Schene R HO CF3 TMSCHN2 Me Qe T/ESD0/030375
CF3 Me3Sl, NaH DVSO THF R3, 83% 3-(4-T riff u o rom

eth yl -phenyl )- propi orsgndalay@e Et O2C OH R5, 49% MeO
CF3 DI BAL- H, CHZCIZ R2, 98% 3-(4-Trifl

uor onet hyl - phenyl ) - propl oni ¢ aC| d met hyl ester R4,
68% Red- Tri fI uor onet hyl - b )-eth oxi ra
ne t O TEIMSCTHNE DIBAL- 2C|2‘
MeOH, Et,0
R2, 98%

3-(4-Trifluoromethyl-phenyl)-
propionic acid methyl ester

TBAF, THF

CFs3 -
7]/\/©/ Me38| Ner B/\/©/
H
o
I DMSO THF EtO/u\/ j@\
R3, 83% R4, 68%
3-(4-Trifluoromethyl-phenyl)- 2-[2-(4-Trifluoromethyl-
propionaldehyde phenyl)-ethyl}-oxirane
EtO,C._ O CF3
- . S
S o
OH
R5, 49% R6, 38%
{4-[2-Hydroxy-4-(4-trifluoromethyl-phenyl)-butylsulfanylj- {4-[2-Ethoxy-4-(4-trifluoromethyl-phenyl)-
2-methyl-phenoxy}-acetic acid ethyl ester butylsulfanyl}-2-methyl-phenoxy}-acetic acid ethyi ester

HO,C._
LIOH, THF, H,0 /\/\/@/

93%
Compound 38

To a solution ot R1 (1.00 g, 4.59 mmuwot) in Et,O (20 mL) and MeOH (10 mL)
was added 1.0 M (trimethylsilyl)diazomethane (9.16 mL, 9.16 mmol) in hexane. After
stirring at room temperature for 1 h, the solvents were removed under reduced
pressure. The residue was dissolved in Et,O, washed with saturated NaHCO3; and
brine, dried, and concentrated to give 1.04 g (98%) of R2; 1H NMR (300 MHz, CDCl5)
8754 (d,J=81Hz 2H),7.31(d,J=8.1Hz,2H),3.67(s,3H),3.01(t J=7.7Hz 2
H), 2.65 (t, J = 7.7 Hz, 2 H); MS (ES) m/z: 255 (M+Na+).

To a solution of R2 (1.10 g, 4.74 mmol) in CH,Cl, (20 mL) at —-78°C was added
1.0 M diisobutylaluminum hydride (4.74 mL, 4.74 mmol). The mixture was stirred at -
78°C for 10 min and quenched with 10% HCI in MeOH (5 mL). After warming to room
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SH CF3 NaH, Etl R6, 38%
{4-[ 2-Hydroxy-4-(4-trifluoronethyl-phenyl)-butyl sul fan
wQ kJos/0§2474 2- Et hoxy-4- (4-trifl uoronet hyl - phenyl PET/US2004/030375
2- met hyl - phenoxy}-acetic acid ethyl ester
tempetatuyd, thé fmmyqu; M%}sm}telngdi aphdheim}atetwaé @oraxeinﬁaeémxahd column
ester LI OH, a solution

chromgipgsepted i BEVIRT 56 0 E1396) oBBIi NMIR (0B MHzoGRCY) 5 9.62
(d,J —"‘P%?quelq 7 84 My (3 LIRS YA 34 c?zﬁﬂ%td‘ﬁgggn(l%, ¥iMu=74

Hz, ZH)erﬁJ&ZQEUFe?fEbIHz,lZ H). t he sol vents wer e renoved under
reduced pressure. The residue was dissolved in Et20,

washed with saturated NaHCG3 and bri ne, dried, and

PR S ompie1 5 Gt SOR1) hf o L D G5 s
heatecBatL?(D%Q far 39 mirsabd allewed tollcooBtddbopt tendperafuré. Hfterdiluting with
THF (1% th%edhg(’gtggﬁmo wgp s@ly@'@g&@ ggj%g ﬁ:ﬁ?ﬂmethﬁlsulfomum

d 0
iodide %’Jﬁgﬁé{ﬁ%m@ﬁﬁﬁﬁ (‘él'gsmﬁ)j?ﬁﬂﬁiéﬁrﬁng"for 10 Irmn a{0°C, a

solutioriofiR¥ 20egs t1.0Q gunal) in TH§C(1ﬂdnL)lWamlmtertweqiu e%mheg was

coninlf B b e AR AR BB

Et,0. Thetextactewetd Hiied ecbrivemtriabs, fadd&@@mnvaﬁoﬁ@ gh
and col um chromato r aphed t'o Brow de 796 839

(EtOAcpét;ganeH WRRQ mmldﬂ-& 7 (119:(6;3%)30 Ré21 H(N:IVIR](3BOJMBIZI-EDQ|3) 8

7 54 ({r=B Efel 7 It P b o T o b .3 ) Fpp 30 .
H), 2. 75)ﬂmA1 A X2 uredaf J Madio( 27 HE, 1 H)31.98D] .73§RP®@I M).ni ner al
oil) in DVMSO (15 nL) was heatéd at 70C for 30 min and
aI |l owed to cool to roomtenperature. After diluting

K 5 0028 g el A it

acid ethgl estebA101(894 Mg DRBGINDD, ahd tetﬁﬁmylaﬁimcbmumﬂu@ide]@ 12 mL,
1. 00 mol THE, -

0.12 mpe); 0 M Tl B da dnL)okes Fitgd wheoom temperdturs overnight
and concentrated. The residue was purified by column chromatography
(EtOAc/hexane: 1/5) to give 250 mg (49%) of R5; 1H NMR (300 MHz, CDCl3) & 7.51
(d,J=8.0Hz,2H),7.26 (d,J=8.0Hz 2H),7.23(d,J=2.1Hz, 1H), 7.18 (dd, J =
8.4, 2.3 Hz, 1H),6.61 (d, J =8.4 Hz, 1 H), 4.62 (s, 2 H), 4.26 (g, J = 7.1 Hz, 2 H),
3.63-3.55 (m, 1 H), 3.01 (dd, J = 13.6, 3.4 Hz, 1 H), 2.91-2.81 (m, 1 H), 2.79-2.66 (m,
2 H), 2.56 (brs, 1 H), 2.25 (s, 3 H), 1.84-1.76 (m, 2 H), 1.30 (t, J = 7.1 Hz, 3 H); MS
(ES) m/z: 465 (M+Na+).

A solution of R5 (44 mg, 0.10 mmol) in THF (0.5 mL) was treated with NaH (4.4
mg, 0.11 mmol; 60% in mineral oil) for 30 min and Etl (86 mg, 0.55 mmol) was
introduced. After stirring overnight, the mixture was diluted with water and extracted
with Et2O. The extracts were dried, concentrated, and purified by column
chromatography (EtOAc/hexane) to give 18 mg (38%) of R6; 1H NMR (300 MHz,
CDCl3) 8 7.52 (d, J=8.1Hz,2H),7.27 (d, J =8.1 Hz, 2 H), 7.19 (d, J = 1.8 Hz, 1 H),
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continued for 1 h at 0C and the m xture was dil uted

with water and extracted with Et20. The extracts were
wa@ledosai424concent rat ed, and col umm chr omat ogr aphedI/US2004/030375

(Et OAc/ hexane: 1/7) to provide 147 ng (68% of R4; 1 H

7.11 (dl?'“@—(t?goz%lzlz PIPF%' é)59b(d g =5§4(Hz ﬂrg $63 (5'2%0@ 6 (@, J=7.1
Hz, 2 H), 85823.58 ((m1 EI) 31540 323’75m(&1H) 3106 ( otgi e (3@, 438 Hza14), 2.85

(Ad, 3 243 3T bt 2 e b . Szpfon Bhing By Rogdin, . 1.02-

1.79 (n@O! Plglet byl (t, &5t @11 Piz 8 H394 M@, J £ 776 HaTQ! Bi); MSQES) m/z 493

utylammnlum [uotide (0. 12 m., i nmol
(M+Na1lr/)|n THF) in THE (5 m-) was stirred at room
tenperature overni ght and concentrated. The residue
was purified by col urm chromat ogr aphy ( Et OAc/ hexane:

1/5) to gi veﬂ@ % of RS, 1H NVR A800 Mz,
DAl 3) 6 7.51 H22H)26(dJ 8.0
H, 2 H), 723(d W‘w(dd J=
ts.4,2.3Hz, 1 H), 661(d§ 84H21H) 4.62 (s, 2

|'|),4.26(Q,J‘/1HZZH) 3-3.55 (m 1H) 3.01
(dd, I = 13.6, 3.4 1z, i 1281(m|
2.79-2.66 (m 2 1., g} 225(3 3 H,
ngihoZﬁ4&mnﬂ|?or5&eth3§Ppﬁ )-tbuty ulfanyl] im%%]yl p%er'ﬂ)xy} Mﬁtlc amd

A sol uti on of

Rl ATEASRF BiP Sbd g 1
NMR (300 Wifcmt%?]}s 925 (biisntt rHJ)dUCtHd(d Afi 810 Htj 2 H)Ng.25 (d J =8.0 Hz,
over ni ght mxture was diluted with water an

2 H), 7éit (chdted 5 éﬂnzt h Hs 2809 (e Jex8 i Hged &)dPio8(d, J = 8.5 Hz, 1

.4 SRIFCEI 3690 ST PPN 490 S5 2 sl REEIORg APh

H), 2.8%kdd, J EDG. 3)787H;5,21 (—kj 2.80=2. 831n1:l2, HR 290 (5.32H), (ZiOSJ 84 (m, 1

H), 1 9%30@%&247‘59 sl bagbor s i ABER Iz 1 ey,

6.59 (d, J =8.4 Hz,1 H), 4.61 (s, 2 H),
426(q, J=7.1 Hz, 2H), 3.58-3.50 (m 1 H),
3.40-3.31 (ME®@,¢), R, 06 (dd, J = 13,8 _GF8 Hz, 1 H),
2.85 (dd, J = 13.3, T.3Hz, 1 H), £ 792.64 (m 2 H),
2.25 (s, 3 H), 2.06-1.86-(Ng 4L H9Z2- 1.79 (m 1
H, 1.29 (t, J =7.1 H, 3 H, 1.17 (t, J = 7.0 Hz, 3
H) ;

{ 4-

1] -

1.

VB (ES) mz: 493 (MeNa+) . Tonpound 38
[ 2- Et hoxy-4-(4-trifluoromethys.-phenyl)-butyl sul fany
2-nmet hyl - phenoxy} - acet i civaci d
2-

{2-Methyl-4-[2-methylsulfanylmethoxy-4~(4-trifluoromethyl-phenyl)-butylsulfanyl]-
phenoxy}-acetic acid ethyl ester

A mixture of R5 (370 mg, 0.837 mmol) in AczO (2.5 mL) and DMSO (4 mL) was
stirred at room temperature for 24 h, diluted with water, and extracted with Et,O. The
extracts were dried, concentrated, and purified by column chromatography to give 51
mg (12%) of the title compound R7; 1H NMR (300 MHz, CDCl3) 8 7.52 (d, J = 8.1 Hz,
2H),7.27(d,J=82Hz,2H),7.22(d,J=1.6 Hz, 1 H),7.14 (dd, J=8.4,2.1 Hz, 1
H), 6.61 (d, J =8.5 Hz, 1 H), 4.67-4.58 (m, 2 H), 4.61 (s,2 H),4.25(q, J=7.1Hz, 2
H), 3.78 (m, 1 H), 3.10 (dd, J =13.4, 4.9 Hz, 1 H), 2.91 (dd, J = 13.4, 6.9 Hz, 1 H),
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Fol | owi ng general procedure 2 in Exanple A gave
Conpound 38 (93%; 1 H NWR (300 MHz, CDCI3) 6 9.25
WQMOS/MZIHS—I) 7 51 (d, J =8.0 Hz, 2 H), 7.25 (PCT/S2004/030375
17 (d, J 1.5 Hz, 1 H), 7.09 (dd, J
2.84- 2@48(%25)02;3@@13@,, ), 26156, BcH)] 200SHB6 (i, 2114) 412@6<t (B=7.1 Hz

1 1 H) 342331(m 2 ,

3 H) “’Z%Z%Sﬁﬁ“/g %2752%1‘\@* , 2.84 (dd, J = 13 2 7 1
Hz, 280263(m 2H), 2.20 (s, 3 H, 2.05-1.94
(m1H),192181( 1H, 1.16 (t, J = 7.0 Hz, 3
H; M (ES) nH2:C440 H+). Et2C Ck3 6F; R7
{2- Met hyl - 4-[ 2- net hyl any[rretho 4- (4-trifluoronet
hyl - phenyl ) - butyl sul fa sphe acetic acid ethyl
ester A mxture of R5 (370 ngg_O. 837 mmol ) in Ac20
(2.5 n-) and DIVISO (4 m -) WES stirred at room
tenperature for 24 h, diluted w+h water, and
extracted with Et20. Theomgxhd@&cts were dried,

{2-Metiihe nmetagiettanyandhdriia i(d-infebrdne ) _
give 51 ny ?n120/<) o?’ the t 111 te@g&ohﬁpmguﬁ]gr%?%%g&hﬁ%é@c acid

GIQﬂN [{TAY
:;(-'Qm |Ng|gen@m|ﬁbc§?_'lt)?re52 i ExarhpTe A é:i\’gCﬂzrr?pciaq_ﬂ %9.2/(59 %) 1H
NMR (3QiMHE, €3ClY) 5 7. 48E¢J—MH262GJ) msw a=87$s H&;2H1H704 (m,

2 H), 6405 B 48745 £k, 5916} TH03(m T 1808 (m 22,88 (.

1H
) 08, 0a34ta et sdona 0A0eS %*“ A8 I ES) g 473

(M-H+)(s 3 H, 2.17 (s, 3 H, 2.09-1.86 (m 2 H, 1.29 (t,
J =7.1H, 3 H; M5(ES) nlz: 525 (M+Na+). s-
Compound 39
{2- Met hyl - 4-[ 2- net hyl sul f anyl met hoxy-4-(4-trifl uoromet
hyI-phenyI)-butyIsquaQ%m phenoxy}-acetic acid
Fol | owi ng general proc reple 8n Exanpl e A gave
Conpound 39 (90%; 1 H NVR(300MHz,

CDCl 3) 87.48(d, J=7. 9Hz, 2H) 723(dJ 7.8Hz, 2H), 7. 04(m
2 H, 646(m1H) 57(32 ,453(3 2 H,

3.76 (m 1 I—won\%? ﬂj\éf@/m%

Compound 4/.
{4-[2-Ethoxy-4- (4-tr|ﬂuoromethyl -phenyl)-but-3-enylsulfanyi]-2- -methyl-phenoxy}-acetic acid

7
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1H, 2.80-2.63 (m 2 H, 2.11 (s, 3 H, 2.06 (s, 3
H, 1.89 (m 2 H; M5 (ES) mz: 473 (MHt). Exanple S
WOERS0LE3 Conpound 42 PCT/US2004/030375
{4-[2-Ethoxy-4-(4-trifluoronethyl-phenyl)-but-3-enyl su
| fanyl ] -2-net hyl - phengypdma®ati ¢ acid 100 WO
2005/ 042478 BnO'' ~P+Ph3Br + Sla OHC Schene SI K2C03,
| sopropanol F 1. TMSOTf, Ac201 CF3 2. LIOH THF, H20
I—IOI 80% Slc 4-(4- Tr|fCIFuoronet hyl - phenyl) - but - 3-en- |
-ol Et2C'--~ CF ¥ K 15@2&%&030375 CF3
BnO \™85%"Piyeans/ G s: @ E&ﬂ ~
&14{ 4- Benzyl ox@H®ut=1- enyI )- 4-trifl uorBnget enzene
1. MsCl, Et3N, CH2C 2 85% (Trans/Cis: 3/1)
S1b
1-(4-Benzyloxy-but-1-enyl)-
4-trifluoromethyl-benzene

CF 1. MSCl, Et3N, CHQCIZ
1. TMSOTF, Ac,0 W@ 3 — 5
2. So 3
2. LiOH, THF, H,0  HO X CH3CN, EtOJ\/O\@
80%, S1c Alc SH

4-(4-Trifluoromethyl-
phenyl)-but-3-en-1-ol

S A 2
81%, S1d Ste
{2-Methyl-4-[4-(4-trifluoromethyl-phenyl)-but- Compound 40

3-enylsulfanyi}-phenoxy}-acstic acid ethyl ester

A mixture of (3-benzyloxypropyljtriphenyl-phosphonium bromide S1a (614 mg,

1.25 mmol), 4-trifluoromethylbenzaldehyde (174 mg, 1.00 mmol), and K2CO3 (173 mg,
1.25 mmol) in isopropanol (1 mL) was refluxed for 5 h and concentrated. The residue
was partitioned between water and Et,O. The organic phase was dried, concenirated,
and column chromatographed (1% EtOAc in hexane) to give 260 mg (85%) of S1b as
a mixture of trans and cis in the ratio of 3:1. Trans: 1H NMR (300 MHz, CDCl3) § 7.53
(d, J=8.2Hz,2H), 742 (d, J =8.2Hz, 2 H), 7.35-7.27 (m, 5 H), 6.49 (d, J = 16.0 Hz,
1 H), 6.35 (dt, J = 15.9, 6.7 Hz, 1 H), 4.55 (s, 2 H), 3.61 (t, J = 6.5 Hz, 2 H), 2.55 (m, 2
H).

A solution of S1b (50 mg, 0.16 mmol) in Ac,O (0.8 mL) at 0°C was treated with
trimethylsilyl trifluoromethanesulfonate (142 mg, 0.640 mmol) for 15 min, and
quenched with saturated NaHCO3;. The mixture was extracted with Et,0, and the
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2. CS2C03 0 CH3CN, EtO O Alc LiOH THF, H20 81% Std
{2-Methyl -4-[4-(4-trifluoronethyl-phenyl)-but-

w@2@9i=08 f anyl | - phenoxy}-acetic acid ethyl esPer/USKORL030375
SH CF3 Ste Conpound 40 A m xture of

extrac(s&m@@éﬁé@’@di’fc‘éﬁﬁb?éd aPAeEBImARPSORRaIdHEp REP B gﬁe?:%tates as a

mol ), 4-trifl uoronethy benzald
mlxtur@pﬂ:ramg am 0@ nm@uq& and choe (173 ng, 1.25 mml) in

CERRLABRAR e ey ol BB LAGESotnor 1 3Mal ipcTF (10 mi)

was trégtedrwignd, (ENIZIQOHT([%nMWhﬁn@U@{Sﬁ)dPﬁ&eﬁ eRfture overni ht and
concentr at ed and colum chr omat og raPhed (1 % Et

extracied Wil 40 (1o @ciwerydrisdogonsentatasl, aad columpt ire

chrom%{ap@%é;?ﬁéd %3?1 88Q§EQ§|XE% ot jPansg’ar%i ;_\g a?cg)w JJ;lnegjf' 1H NMR
(300 MHiz GD€I§827 3% (d2J Hés 23—4235;?31 2/%4 ga b= @2 He, é?ﬂ)( 6=53Jg§:=J =
15.9 H@S1 ri) 633 (;jtg?i =15. 9,_]7.(5 ldz51 Hp, 379§, J 26535H@n2 H), 2184-2.49 (m, 2

Orrg 0.16 mmol) |nA020(08rrL)
H); Mss{lé%\zgs ggéte th trinmethylsilyl

trifluoronethanesul fonate (142 ng, 0.640 mol) for 15
mn, and quenched wth saturated NaHCO3. The m xture

weldowing gene@/ praaedere @ in xample A gaved 12063 ovaspare

compefl 47 SUMHSRETRERARELR, 55 4 R IS0 260 57 5

(d, J =8.2Hy, @ 4, 13916, Jiﬂds zu—rz QVHPWCZLS(S A ﬁplmw@cm Qf = 'she 2 0 Hz, 1
trans and cis acet at rrq_I I6) in THE (

H), 66,$|(d)J 8.4 Hz, 1 H), 643(d J-16 z, 1H) 6.35-6.25 (m, 1H) 461 (s, 2

H), 4.26 (9, J=7.1Hz, 2 H),2.96 (t, J =7.3 Hz,2 H), 2.51 (q, J = 7.0 Hz, 2 H), 2.26 (s,

3 H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 447 (M+Na-+). Anal. Calcd for

Ca2H23F303S: C, 62.26; H, 5.46. Found: C, 62.43; H, 5.33.

Following general procedure 2 in Example A gave S1e Compound 40 (92%);
1H NMR (300 MHz, CDCl3) 6 10.78 (brs, 1 H), 7.53 (d, J =8.2 Hz,2 H), 7.39 (d, J =
8.1Hz,2H),7.25(d,J=25Hz 1H),7.21(dd, J=8.4,2.0Hz, 1 H),6.66(d,J=8.4
Hz, 1 H), 6.43 (d, J = 16.0 Hz, 1 H), 6.35-6.25 (m, 1 H), 4.67 (s, 2 H), 2.97 (m, 2 H),
2.52 (q, J =6.9 Hz, 2 H), 2.25 (s, 3 H); MiS (ES) m/z: 419 (M+Na+).
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was treated with 1.0 MLIiOH (3 nL, 3.0 mmol) at room
tenperature overnight and extracted with Et20. The
we@ziosaeid3s wer e dried, concentrated, and col urmPCT/US2004/030375
chr omat ogr aphed to gi ve Sl c as a mxture of trans and
cis al cohols. Trans: }(ﬁ) MHz, CDCl 3) 87.55
(d, J =8.2 Hz, 2 H), 74 cln = 8.2 H, 2 H, 6.53
(d, J = 15.9 Hz, 1 H, 6.33 (dt, J =15.9, 7.1 Hz, 1
H),379(tJ 6.3 Hz, 2 H, 2.54-2.49 (m 2 H); M

e, 239 Na+) ng-§Emeral procedure | CF3
4 pur eCHdnMsdblind and a
s* 1 H NVR (300

arpt e PhaRy:

re of 7 tr andg
)8753&*%, J = @8

(E
i
OHCCpG 3 2 He, 2H),739(d,£D—8.2
Hz, 2 H, 7.24 (s, 1 H) 7sg976q,d J =8.4, 2.0 Hgpy Ly
H. 6.63 (d, J—8.4 ]I_ _d,J:6 |
H) 6.35-6.25 (m | A . 4.26 ?Trﬁluoromethyl-
7.1 Hz, 2H), 2. 96(t, J=7. 3rfiz = 7. PIpp)-vill-oxirane
H)226(s 3 H), 129(tJ:71Hz,3H);I\/S(ES)
m z: 447 (M#Na+). Anal. Calcd for C22H23F303S: C,
62. 26;cdboRp ctfenfFound: G, 62.43; Fol | owi ng
gen eLaJ_pngguLe_z iEtO 2 d 40
(92% OlHN(SOO MHz, H)
7. 53 gH 30 Hz 2 H, 7. : . 2 H,
72E é 1 H, 7.21 (dd, ¢ 4, 2.0 Hz,
1 H, 66 SHS4Hle) 6 43 (d, J = 16.0
Hz, 1 H), 635625(m||—|),467(§2°2l—|) 2.97 (m
2 H) 2.52 (g, J = 6. 4dzHyd2oxyha-(4rifibrofrthyBphethyl)-NS3-

(ES) miz: 419 ( MrNa+)enytQ&nW2-2ROHL MRk Bacetibiaditeet®A ester
CF3 Ph3P=CHCHO H OHC- v CH2Cl 2 0 S2a, 70%
3-(4-Trifluoronethyl phenyl)-propenal 0 Cs2C03, CH3CN

LIOH, THF, H,0 HOzC\/O\é\ CF3
S N

OH

S2d, 91%
Compound 41

A mixture of 4-trifluoromethylbenzaldehyde (174 mg, 1.00 mmol) and 7
wripienylphosphoranylidene)jacetaldenyde (396 niy, 1.30 mmol) in CHCiz (6 mii) was
stirred at room temperature for 20 h, concentrated, and column chromatographed
(EtOAc/hexane: 1/8) to give 182 mg (70%) of S2a; 1H NMR (400 MHz, CDCl3) 6 9.76
(d,J=7.5Hz,1H),7.69(m,4H),751(,J=16.0Hz, 1 H),6.78 (dd, J =16.0, 7.5
Hz, 1 H); MS (ES) m/z: 223 (M+Na+).

To a solution of S2a (425 mg, 2.13 mmol) in THF (6 mL) at —78°C was added
CHoal, (627 mg, 2.34 mmol) followed by 1.5 M MeLi (1.56 mL, 2.34 mmol; complexed
with LiBr in Et;0). The mixture was allowed to gradually warm up to room
temperature, quenched with saturated NH4Cl, and extracted with Et,O. The extracts

were dried, concentrated, and column chromatographed (CH2CI2/hexane: 2/3) to
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Et 02C ----~ EtO SH CF3 OH S2c

{4-[ 2-Hydroxy-4-(4-trifluoronethyl -phenyl)-but-3
weeybsud4fanyl | - 2- met hyl - phenoxy}-aceti c aci d eP¢yUS2004/030375

ester LIOH THF, H20 HO2C~ OH Std, 91 % Conpound 41

i 2 f
gL S S b L R i

7.47 (4t 812 ida;% rEi Zbl@lﬁ))/rdé, 1 H145.89,(dd, H& 180) 7.8dma 1 H),

3.55-3 354, 17, PR BRDOE (e ity | e TRHEHY£F 42 Ptfe 1 Hr s

(ES) my2ma® @4+©. for 20 h, concentrated, and col um
chr omat ogr aphed ( Et OAc/ hexane: 1/ 8) to give 182 rrg
(709% of S2a; 1 H NWR (400 MHz, CDCI3) 8 9.76

Es)ﬁo\}é‘lﬁgé}eirg%a/ éro%%g{éf%&’ Eganﬁgé]q &Q_K $o%. %@gj’Mﬁf@ob MHz,

CDCI3)2€2'3 %gaNat) 8. 2T|qza2 fH7)I PU19@, 9f= §334-I£4£_2'5I%"3293 s 1 H)“'P|2b 7.24

8C was added

(m, 1 anﬁl6)8 6@I2I (mve%i H)y6.245dw W&L16.01586HAL1 HY. 4362r(ﬁn? H) 4 32 (m, 1

. 4293004 224 04 1055 (8, PPN T TS 2Tl o

Hz, 1 I-W QWES@irSHﬁI—QdZW(@l 3 H?9nd W(tf@&tﬁd H, U‘l—lﬁﬂ\ﬁ’@ (E@)@n/z 463
extracts were dried, concentrated, and col um
(M+Naghr omat ogr aphed ( CH2CI 2/ hexane: 2/3) to 103

Following general procedure 2 in Example A gave S2d Compound 41 (91%);
1H NMR (300 MHz, CDCl3) 6 7.54 (d, J = 8.2 Hz, 2 H), 7.40 (d, J = 8.2 Hz, 2 H), 7.28-
7.25 (m, 2 H), 6.68-6.63 (m, 2 H), 6.24 (dd, J = 16.0, 5.7 Hz, 1 H), 4.67 (s, 2 H), 4.34
(m, 1 H), 3.14 (m, 1 H), 2.99-2.95 (m, 1 H), 2.24 (s, 3 H); MS (ES) m/z: 411 (M-H+).

EtOZCVO\é\ CF
S/\K\/Q/
a

S3
4.[2-Ethoxy -4 {4-trifluoror—ethyl-pheny!}-but-3-enylsulfanyl}-2-methyl-phencxyl-acetic acia sthyt cater:

Following general procedure 4 in Example L gave S3 (35%); 1H NMR (300
MHz, CDCl3) 6 7.56 (d, J =8.2Hz,2H),7.42(d, J=8.2Hz 2H),7.23 (s, 1 H), 7.19
(dd, J=84,2.1Hz, 1 H),6.61(s,1H),6.57 (d,J=8.9Hz, 1H),6.17 (dd, J = 16.0,
7.3 Hz,1H),4.60 (s, 2 H),4.26(q,J=7.1Hz,2H), 3.99 (q, J = 6.7 Hz, 1 H), 3.60-
3.52 (m, 1 H), 3.48-3.38 (m, 1 H), 3.16 (dd, J = 13.3, 6.3 Hz, 1 H), 2.99 (dd, J = 13.3,
6.5 Hz, 1H),2.23(s,3H),1.30(,J=7.1Hz, 3 H), 1.21 (t, J =7.0 Hz, 3 H); MS (ES)
m/z: 491 (M+Na+).
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WO 2005/ 042478 PCT/ US2004/ 030375 provide 341 ng (75%

of S2b; 1 H NWR (400 MHz, CDCI3) 8 7.58 (d, J = 8.2
W(quosfmms 7.47 (d, J =8.2 Hz, 2 H) 6 84 (drcﬂ'Uszoo4/030375

16.0 Hz, 1 H), 5.99(dd,J=160

355352(m|H),30(dd J=51 43Hz

2.79 (dd, J =HDRZ, 206 Kz, 1 H; M S)chyl z: 213

(M H+). Follow ng gene pr ocedure Exanmpl e E

gave S2c; 1 H NVR (400 Wz .55 (d, J = 8.2
Hz, 2 H), 7.41 (d, J = 81Hz 729(31
7.26-7.24 (m | H), 668662 6.24 (dd, J =
16.0, 5.8 Hz, 1 H), 4.62 (s, 2 , 432(m | H,

4.27 (q, J= 7.1 Hz, 2 H)GordpolBd4zid, J = 13.7, 3.9 Hz,

{a- [hl)stho2<y224£rmdor|c_>|)d1emy|1p%eﬂyl) b%t-@en&%lfadyulzl)metw E@n('\)}%l}-‘(é%estgb acid
rriz 463 (M+-Na+). Fol | ow ng gener aI pr ocedu;re 21in

BB ol oo EXgmpip A gl pomsbif 42 1§3%); 1
NMR (:é?oc?lvl# ébtﬂa) 877 Qé(d 7J 253 { Flz 2 Hw 7 £ gﬁ -= 63 EDE) 22|)H7,24 (s, 1

H), 7. 2a r(d J —r@ 5 sz 114H0r6 64-6-56 (m di)gew €18, 09 (dq) J a1@43 (753 Hz, 1
H), 4.68Gaa i 00, TiF 6 60rg 1 M8 b1- 856515, 19 S%sg8 h 1 ),
3.16-2.99ghyd thze!zzas)swt 1&1e(nyJ S0 #13y BIH);, MS(BS) piteUBs (M+Na+).

-acetic ad cs a. Follow ng general procedure
4 1in aaneLgave S3 (35%9; 1 HNWR (300 Mz,
CDCI3) 6 7.56 (d, J =8 H)742(d,J:8.2
Hz, 2 H), 7.23 (s, | E?(?W@ezl'd, J =8.4, 2.1 Hz, |
H, 6.61 (s,1 H), 657(d J =89 Hz,1 H, 6.17 (dd,
J =16.0, 7.3 Hz, 460 (I_s 2H), 4.26 (q, J =
7.1 Hz, 2 H, 3. 99( q, Schegme , 3.60- 3.52
(m 1 H), 3.48-3.38 (m 1 H), 316(dd J =13.3, 6.3
Hz, 1 H, 2.99 (dd, J = 13.3, 65Hz,|H),223(s
3

, .30 (t, J =7.1.Hz, 3 H), 1.21 (t = 7.0 Hz,
B0, (ES) m 3 (MrNa+) HO%4 05/ 04247@
P / CfR3rFH, H,0

M2 Compound 43

9|

Following general procedure 2 in Example A and using M2 gave Compound -
43 (90%); [o]p +54.5° (¢ 1.0, MeOH); "H NMR (300 MHz, CD30D) 8 7.54 (d, J = 8.6
Hz, 2 H), 7.23 (m, 2 H), 6.99 (d, J=8.6 Hz, 2 H), 6.69 (d, J=8.2 Hz, 1 H), 4.62 (s, 2
H), 3.96-4.12 (m, 3 H), 3.13(dd, J = 6.5, 13.8 Hz, 1 H), 3.02(dd, J = 5.8, 13.8 Hz, 1 H),
2.18 (s, 3 H); MS (ES) m/z: 439 (M+Na"). Anal. Calcd for C4gH19F305S: C, 54.80; H,
4.60. Found: C, 54.94; H, 4.51.

Example U

Scheme U

105



Conmpound 42
{4-[2-Ethoxy-4-(4-trifluoronethyl-phenyl)-but-3-enyl su

wo b@apis7®- met hyl - phenoxy}-acetic aci d Fol | ow PQI/US2004/030375
general procedure 2 in Exanple A gave Conpound 42
(93%; 1 H NWR (300 MHz, CDCIS)6756( J

7.42 ( 203, CHENT  Hz MePaGH) O i‘/CFs
2

> 4-6.56 ( 6
‘ (3]-;=16.O, 7. i H, 4.6 so 279”2400
.6 Hz, O -3 53 (m 1 H), 3.49H3.39

. 16- 97 (m 2.22 (s, 3 Hp% U221 (t,
3 H: M (ES) m{z 463 (MrNa+). Exanple T
02C~0 | i CF3 HO2C M2 O LION, TFH, H20 ~~

NaHMDS, THE u OrleGef nd 43 CF3 Dwi ng generdh,o
e 2 in Exa nd us MZrave_Cmrmemi.

EOT00% ; [a]p +54. c01 1H NVR (300 MHz,

CD3(D)6754(d J-86O ,723(m2H)
6.99 (d, J 8.6 Hg1%,23H), 669(d J =8.2 H, 1H),
4.62 (s, 2 I—I), 3.96-4.12 (m 3 H), 3.13(dd, J = 6.5,

13.8 1 H), 3.02(dd, J = 5.8, 13.8 Hz, 1 H), 2.18

HO»¢.5,-03 M) ; 1.7.CF439 (MNa+). Anal. Calcd for
CLOHL . A H  4.60. Found: C, 54.94; H,
4. 51. ' Yene U 105 WO 2005/ 042478 McQ2C - - . |
UL OH

92%, Compound 44

MeO,C._ \é\ /©/ HOZC\/O@ /©/CF
LIOH, THF, H,0
O/\/\O
OH

93%,Compound 45
u2

MeOzc\/O\@\ /©/CF
0" Yy o
OH

u2
A mixture of (4-hydroxy-2-methyl-phenoxy)-acetic acid methyl ester U1 (196.2
mg, 1.0 mmol), which can be readily made according to, for example, Sznaidman et
al., Bioorganic & Medicinal Chemistry Letters 13 (2003) 1517—1521, L1 (327.3 mg, 1.5
mmol), and Cs2CO3 (488.8 mg, 1.5 mmol) in actonitrile (4 mL) was refluxed for 4 h.
Water and ether were added, the organic layer was separated, and the aqueous layer

was extracted with ether. The combined organic extracts were combined, dried,
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CS2Ca3, CH3CN LI NaHVDS, THE Et OTf McOQ2C 51 % U3

HO2CI | _-10 92% Conpound 44 McQ2C'--, U2 MO2C MO2C
WEERSHEAG Li OH, THE, H20 OH U2 CF3 79% U2 LIBEx/UTHobY/030375

H20 PCT/ US2004/ 030375 OH 93% Conpound 45 CF3 CF3 A

mtraetteurg @fcolummlrsniy éa’EtEﬂ&!ﬁIQé%)rfeaq 't6 9274
eonee I gstcgr Ul (196.2 to%réﬁﬂi t , ag%% mo

(79%) pé!alai 'y NMER(306IHeti ﬁ@@lm) 5 7:&5 (eixderB@ HSz:hhii),oEBrﬁQ (dtJ=8.8

Hz, 2 18 5§ o B 67 T B 4780 (G PR 457 it ) 8 o2, 4.10

(m, 2 H)4387§(§113H)1255m|§ 1P|)a22?r('st3' GM@(eE%?)JHYﬁ%th(gMNa").

| uxed for 4 Viat ef’ and ‘et he
orgam c layer vvas separated, and the aqueous | ayer

was extracted with ether. The combined organi c
extracts vverMeong/O@i%rLl ed, /©/CF3

us
Replacing O1 with U2 and following the procedure for preparation of 02 in

Example O gave U3 (51%); 'H NMR (300 MHz, CDCl3) 6 7.54 (d, J = 8.7 Hz, 2 H),
6.99 (d, J=8.7 Hz, 2 H), 6.76 (s, 1 H), 6.66 (m, 2 H), 4.59 (s, 2 H), 4.23 (m, 1 H), 4.15
(m, 1 H), 4.09 (m, 2 H), 4.01 (m, 1H), 3.79 (s, 3H), 3.75(q, J = 6.9 Hz, 2 H), 2.26 (s, 3
H), 1.25 (t, J = 7.0 Hz, 3 H); MS (ES) m/z: 465 (M+Na™).

O/\/\O
0)

Compound 44

Following the general procedure 2 in Example A gave Compound 44 (92%);
H NMR (300 MHz, CDCl;) & 7.54 (d, J = 8.7 Hz, 2 H), 6.98 (d, J = 8.7 Hz, 2 H), 6.77
(s, 1 H), 6.68 (m, 2 H), 4.61 (s, 2 H), 4.23 (m, 1 H), 4.17 (m, 1 H), 4.09 (m, 2 H), 4.01
(m, 1H), 3.79 (s, 3H), 3.76 (q, J= 7.0 Hz, 2 H), 2.26 (s, 3 H), 1.25 (t, J = 7.0 Hz, 3 H);
MS (ES) m/z: 427 (M-H™).

i e DU s
OH

Compound 45
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106 WD 2005/ 042478 PCT/ US2004/ 030375 concentrated, and
col umm chr omat ogr aphed ( Et OAc/ hexane: 1/2) to give
WCBZ(F)S/MM@S (799% of U2; 1H NWR (300 MHz, CDCl 3pCBUS20886030375
J =8.8 H, 2 H, 6.99 (d, J = 88H22 H, 6.77

Féél’&o mﬁ?th%@f@gfé(%{gge‘?a’e ma?xérépl]ez AH}'uydr A;%?s EL;FEI&]Q(&QE

Compcﬂmd 45!)(93%)2%4 (I\HVIR3(3HD MNB, CB§<DD71!627 54_@ d HHB\IaHz 2 H), 7.10 (d,
W t
J= 8.6 0 O TORS DHICET 610k EO2 & Horfl 86 (03 1 H), 4.11-4.21

V. CDCl 3) 8
m. 2 58 .2 PE 5271 31 s IR (MR D %
6.76 (s, 1 H, 6.66 (m 2 H), 459(s 2 H, 4.23(m
1H, 415 (m 1 H, 409 (m 2H, 401 (m 1 H)),
3.79 (s, 3H), 3.75 (g, J =6.9 Hz, 2 H), 2.26 (s, 3
H, 1.25 (t, J =7.0 Hz, 3 H; M (ES) nlz: 465
(MtNa+) . HO2C~O CF3 O Comnpound 44 Fol |l owi ng the
general procedure 2 in Exanple A gave Conpound 44
(92%; H NWR (3t0 MHz, CDCI3) 8 7.54 (d, J = 8.7 Hz,
2 H, 6.98 (d, J =8.7 Hz, 2 H, 6.77 (s, 1 H, 6.68
(m 2 H, 4.61 (s, 2 H, 423 (m 1 H, 417 (m 1 H),
4.09 (m 2 H, 401 (m 1H, 3.79 (s, 3H), 3.76 (q
=7.0H, 2 H, 2.26 (s, 3 H, 1.25(t, J =17.0
H; M (ES) mz: 427 (M H+). Ho2C~0~~. ~CF3 OH
np

J
3
Conpound 45 107 WO 2005/ 042478 PCT/ US2004/ 030375
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Fol  owi ng the general procedure 2 in Exanple A

hydrol ysis of U2 gave Conpound 45 (93%; 1H NWVR (300
WORWS0EBXKOD) 8 7.57 (d, J = 8.7 Hz, 2 H), 7.10PCTPS2004/630375

8.6 Hz, 2 H, 6.79 (s, 1 H, 6.72 (m 2 H, 4.59 (s, 2

H, 4.26 (m 1 H, 4.11-4.21 (m 2 H, 4.06 (m 2 H),

D. Forndfatioh and AdmiistERbor 2. 423 (MNat). 108 VO
2005/042478 PCT/ US2004/ 030375 D. Fornul ati on and

Adm ni stration The present conpounds are PPAR delta

FERHresentBHMPBOENANSFEPPAR H?Iﬁipﬂgohigts AfPald ﬂﬂ%ré’fgre useful in

inhi'biting the progression o PAR del ta nedi at €
treating onthhibiting the pedgrassiodicd BHASS dettarndediatestedruditions, such as

vl SRR ATH R USRS S S\ SR
hypo-HDISkheledtsfoRsmial RgpEsChEICRSIdsteroldARd, HYslipid¥ia, atherosclerosis,

_conplications thereof. For instance, conplications of
obesityyigaderassplioationgdhercoih fasriastaneascersplicalionp &f Higbetes include

e T A R S R R L R

nmedi at ed di sease, said nethod conprising adm nistering
to the subject a therapeutically effective amunt

4hprnyentios fepdues comsdiad fosdreadingra sybkigctavitea IR di%]:ﬁﬁ
M e
e e s oot e
compol{ifjc tie iveRDPanTte RHPTUOTRIB I PYEeS aocfor eating or
inhibitirﬁ: g{é@ﬁﬁr‘éé&éh of @iERtES bpﬁggﬁgéfa Pﬁligege PIERMRBYAS élfb(j)enct,

i nvention. The conpou resent inventl
whereindiye beethod monaprisgsi adroinisiering to thehsubjedeauthecapeticalty effective

or _admi ni stration purposes. Ta prepare these . .
amount B o B L e L rRmPaRTGr BUTPYL A Rbing Ingention.
particul ar conmpound, in base or acid addition salt
form as the active ingredient is intimtely m xed

wWheompnindseeeldthei prasent inventinn asydeciormulated mte yarioes

' i 0 i on. the form ..
pharm b3 Byt St Ftof bR, CER LR ol prh it
compogitianspae effective aniums of bgrstieular 6empband Yinibase or acid addition

unitary dosage formsuitable, preferably, for oral
salt forgy @srihgaciive dnoiedignd e Kitigrately jxegt wigha Phegnasutisslly,

j ing the conmpositions in oral dosage form any
accept%@e%azﬂgéual pharmaceuti cal nmedia may be enpl oyed.

These include water, glycols, oils, alcohols

A carrier may take a wide variety of forms depending on the form of preparation
desired for administration. These pharmaceutical compositions are desirably in .
unitary dosage form suitable, preferably, for oral administration or parenteral injection.
For example, in preparing the compositions in oral dosage form, any of the usual
pharmaceutical media may be employed. These include water, glycols, oils, alcohols
and the like in the case of oral liquid preparations such as suspensions, syrups, elixirs
and solutions; or solid carriers such as starches, sugars, kaolin, lubricants, binders,
disintegrating agents and the like in the case of powders, pills, capsules and tablets.
In view of their ease in administration, tablets and capsules represent the most

advantageous oral dosage unit form, in which case solid pharmaceutical carriers are
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and the like in the case of oral liquid preparations

such as suspensions, syrups, elixirs and sol utions;
W@e00S0424@ carri ers such as starches, sugars, KeoI/U82004/030375

| ubricants, binders, disintegrating agents and the

generaily lé‘f’n;bIByédl‘eF6|’?1?§reS?T’te||%1(i’\t‘,’gﬁ{ sitidnk! fhe Eef'ifﬂéH\llvﬁﬁJsﬁ‘Ié‘ﬂ}/] comprise

ew of thei ease |n admnistratio
sterile wat&reaisleantjlrblampast ﬂmpghsﬂher inpgeedients, fcm@xartmd@etomd
solubii, had B3 305u4PA L 86 bid SoB4E0 GESSBl ey propared n

which tﬁgdé%p@&hﬁﬁgég SakiRNSHIatiby, g?m%éb’ 8&lutib® or BahiRUreAlsaline and

ositions, the carrier w usual 'y c?ﬁgﬁrl se
glucoscstse tioa. \Aale@iablatsuspa@slona mw@eo@@rprepa IghNhjch@ase
t [ exa to aid Lubi | ma
appropf R [l Vergrac pufi s aob ity R e ngy b6 oloy8a. 1n the
compogitieRgseitable forpiefdutahGoadmBTisteaiaN, tise sagidl bpfonally
sol ution, glucose solution or a mixture of saline and
compriges aRANEs ioni esthancifc-agen|andéersp sHitallasvating apeot, petionally
r ™
combirBE AR SRS ARSI o1 B e
do not caopesi signifisarsiuddleteriout @ffepEfd:Weaslﬁ@uSuaH aidditives ahapfacilitate
(rier, opti onal penetratjon

the adrtarni%tf%f%toafe@rﬁk"aﬁamr e B ekt K?aépmn?gl ngdbgdesired
compoQ'ﬂthnaﬁHe\ée o diesh 2 b%uéa ﬁeﬁ%ﬂ \}a\f%%s%daﬁgéfg., as a

nature 1 n m nor proportl Itives
transdermal padclsiag fspotaon ai@laatomtnmm &didaddition shbs skihe

cormpofHEl cF SIS0 RS g e S48 Lo Gsponcing

base f&ﬁﬁlerrednofé%mwé irPthe préBBRRIcRBMAIdoUS BOMBBSitihs.
adm ni stered in various ways, e.g., as a transder nal

patch, as a spot-on, as an ointnent. Acid addition

R bl S REBRE b8P shoefiiul e maceutica
compo#itisas i dotage anBoen fof d 6f admingraliopRaidRbnifsiny of dosage.
aqueous conposjtions. It is especially advantageous to

Dosage GPMPHF astyseddndhe peeeifisaten preainuelens fxphysically discrete units
st S| 503l SENTF o 88t sypoiy tacive
ingrediéot calaslatskt prodube thpelesired aﬂiempehm effectrinfa@sscibition with the
requirelqYiRsEicel R e coRRPIaS T e lc&%%e?q?x’rtff%ana@awanl9ts
|rclud|ﬂ§ ROy t%ﬁ cbAPAbLRIAL) Sk ?Q%‘:&*Lé‘t Sifls gﬂ? e 65“1 e weﬁers injectable

sired erapeutlc I N ass
solutionsqususpkngiensdeaspoadllse tabléspoonfivagpiddhe dike samd segregated

Iti Idog}aege tmit forms are tablets (including scored or
MUItIPIeHEYEEO abl et s' ), capsul es, pills, powd& , packots,

waf ers, injectable solutions or suspensions,
t easpoonful s, tablespoonfuls and the |ike, and _
Bhgrrageeuwtitally acceptable acid addition salts include the therapeutically

active non-toxic acid addition salts of disclosed compounds. The latter can
conveniently be obtained by treating the base form with an appropriate acid.
Appropriate acids comprise, for example, inorganic acids such as hydrohalic acids,
e.g- hydrochloric or hydrobromic acid; sulfuric; nitric; phosphoric and the like acids; or
organic acids such as, for example, acetic, propanoic, hydroxyacetic, lactic, pyruvic,

oxalic, malonic, succinic, maleic, fumaric, malic, tartaric, citric, methanesulfonic,
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mul ti pl es thereof. Pharmaceutically acceptable acid
addition salts include the therapeutically active

woewsnedre acid addition salts of disclosed copgDuszig4/030375
The latter can conveniently be obtained by treating

ethanéémfo%s Q)efngéﬁéymfdh.@rb-&ﬂ@ér%gm@h% dgtlemic IA%%@R{ late

aci ds conprise, for ‘exanple, inorganhic ac uch as
p- amlnq;aﬂhcww,upalra@icmd the. ke, amtgi@lr Eﬁbalterm @ddrtldwwsonnmpnses
ni t oric anght he |i ke a

the soff A6 it tHeidis @i &d bmABLRRE, S Bl AR dne JBu faSrebt o1S ble o

form. SuehdYNdtes Bysl f&@éﬁ%lb%yd'ré’t@k' SlcoRYItE Snd tHE M. CConversely
mal oni ¢, succi nic, leic, fumaric, malic, tartaric,

the saliferm canrhs mv&ﬁ@ldfbmtreatmqm with alkeliinta2he gree base form.
PCT/ US2004/ 030375 et hanesul foni c, benzenesul foni c,
p-tol uenesul fonic, cyclamc, salicylic,

StemsonsAbIici0riTs, defalamal meafb@béilﬂé iborkeriasorsts whies th@r m

addi tion salt also conprises the solvates which the
compoginge |of Seimean] b RysPossesie lUnless @menymrgenmm%or indicated,

: . | t f es,
the &y KPsichieh PR ERefie b IRIA deligh
stereoctamnhnally isoneericfbring, Bamiahnmmiesvadrinalaldgaéll diabtePedmers and

e form Stereoisoneric forns define all the

enant‘%?&? 87106 BRI male R Rat ity Mg inBRfiiSHIRdsstBre0genic centers
may hé:\ﬁé" R @c b (SPdoriRRREfSY: sg)%ﬁﬁx%n% Bﬁrb‘Na?@ntrr%Bﬁé g%ﬁatga

I ndi ca t’he esi gnation of co
radicalgenay beve eher thewsis- of trains- ~-coofigiiratien. Fheriavarttiom eradonypasses

stereoqfieHiERE inelh e ol ecndhEind SRefeiro RhBerastslb ps aires

thereoSinr aift proporfidi 6f the dISElbsEd tampotihBs e TBRISCIEEEY %ﬁ\tpounds may
may have the (R)- or (9S)- conflguratlon substituents

also exdst Imtb@r éautoewlpuf@rmat darms attheugls nﬁ’agixrbimtb' indicated in the
above g1 oo o AR A TAGPERN SR ndlRet W LY semnatipe

presentlim@&n¢ioaoi soners, as well as m xtures there_of in any
proportion of the di scl osed conpounds. The di scl osed
conmpounds may also exist in their tautoneric forns.

PH680 o i f|ﬁ'tﬁé‘%9{}n€or ofSBrBd bY cORAGA Ffbdidlelih the PPAR

ove an ol I owm ae are |n
delta couldl ey dmtel’mmnnetthe effectiee daily amoupt ﬁeemthd tewerdsufts presented

hereinaltitcand o JRBTERUN b} 9HePoRIE SQ@%'F}%%S{tEa%ghq@peunca;|y
cffet,tn)%e&@édTWBﬁld b rehd @@dWﬁ"gﬁ%"@y’: ?rf“? E gm} n‘ﬂ)‘? ieneidbiy

results presented herel ter orna
from 0.0A rggfegriel 0.6tmgAgdmcyanpight. eld ma\wbe apphmnm«em adﬂilmgter the

therapeutically effective dose as two, three, four or more sub-doses at appropriate
intervals throughout the day. Said sub-doses may be formulated as unit dosage
forms, for example, containing 0.05 mg to 250 mg or 750 mg, and in particular 0.5 to
50 mg of active ingredient per unit dosage form. Examples include 2 mg, 4 mg, 7 mg,
10 mg, 15 mg, 25 mg, and 35 mg dosage forms. Compounds of the invention may
also be prepared in time-release or subcutaneous or transdermal patch formulations.
Disclosed compound may also be formulated as a spray or other topical or inhalable

formulations.
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effective doso woul d be fromO0.001 rang/kg to 5 ng/ kg
body weight,' nore pry erably from0.01 ng/kg to 0.5
worguokg4dackly wei ght. It may be appropriate to apPei/DExD€030375
the. therapeutically effective dose as two, three,
T e Toedsseti HRagand) ofRAMRRAAIH aqrfiSieh e papticuler
compowasd of andulsea@)auséd),rthe pa‘i’hxrulap(mnnilte:n bemgatrerate@ the @B verity of
ticu

0.. 0
the congfliciebeipe eairaciheras areiaf Stk atal Physicalicpadfioadtt the
partlcul'rarag ‘ﬁgﬂgﬁt 8s Wérll o5 Mer Fné&icatl&ﬂhﬁ%ahéﬁt iy Betdhg, %‘éqs el

osa npounds of the |nvent|on may al so
known tmtrmsepsmlmﬂ mrthaaﬂa Fertbameomr itis1bidenhthad saisk effective daily
ran de atch for scl osed coppound
amount i eIl S ieatt debkRdln a7 b TeoRERsS BhE eape
patientigHeRd OL% BHI tAE ic¥Bfuatibhlof He §ﬂ?§6i@ﬁ?ﬁr§§crlbmg the
PCT/ US200 375 The exact dosage and frequency of
compoua@s af #rer @stam inngdions Ore efiectiygrdaily @rapuntyanges merdioned

nerein 61 fiefrore oKGIURIHRS 5 1 he condi 11 on bei ng 1 1eat ed

t he age, weight and general physical condition of the

articular patient as well as other nedlcatlon t he
heinext seetiphiactugesiiptaiird informgation nellig todhe pgsof the

. they ernore, it is evident that

dBCbségf%hgg¥é@Five @@ﬁP&EMthunt may be | owered or
i ncreased dependi ng on the response of the treated
pati ent and/or depending on the eval uation of the
physi ci an prescribing the conpounds of the instant
I nvention. The effective daily anount ranges nentioned
herein are therefore only guidelines. The next section
i ncludes detailed information relating to the use of
the disclosed conpounds and conpositions. 112 WO
2005/ 042478 PCT/ US2004/ 030375 E. Use The conpounds of
the present invention are pharnmaceutically active, for
exanpl e, as PPAR delta agoni sts. According to one
aspect of the invention, the conpounds are preferably
sel ective PPAR delta agonists, having an activity
index (e.g., PPAR delta potency over PPAR al pha/ganma
potency) of 10 or nore, and .
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preferably 15, 25, 30, 50 or 100 or nore. According to
the invention, the disclosed conpounds and
W@ op0$3478 ons are useful for the aneliorati onP@f/US2004/030375

synptons associated with, the treatnent of, and the
prevention of, the follow ng conditions and di seases:
phase | hyperlipidema, pre- clinical hyperlipidernia,

E. Usehase 11 hyperlipidem a, hypertension, CAD (coronary
artery disease), coronary heart disease, and hype
rtriglyce rid emia. Preferred compounds of the

Tﬂé%gh'l X trﬂfseoﬂﬁéfd#bsém |h9é\ﬁfdn”&e3gﬂ{éimd \ﬁﬁlﬁllyoéctlve for

poproteins (LDL), internmediate density
example, pleri?IBABl del(a ams’@ndl)\@ordlngltb oferaspegt Qf}haalndemldmrthe
at .cau

compofihiS AES BReFrtTY SERIVE BEIR HRI BoRies, HRlvitiE R Gctivity index
(e.g., PFAR Id@waméﬁéy 60EPPPAR él@ﬁé/gaﬁﬁrﬁé%’d’c&ﬁ’cﬁ%ﬂ@l&qﬁo@ 8fd

are useful in elevating serumlevels of high-density
preferablybpr 22.e3thSQ eDLYQ o mareweri ng serum | evel s of

triglycerides, LDL, and/or free fatty acids. It is

al so desirable to I ower fasting plasna gl ucose

AEESHRE the mﬁbﬁtlcbm\thétdlsvlbsﬁcﬁﬁbrﬁﬁ@mmtﬂs%énd compositions are
har maceuti cal conpo6i [l ons VA hic I nci ude, w t hout

useful {gripe amelieraiipr obsympiame Asseratgrswithy dbe t@@ﬁ?ﬁ@ﬂh@% and the

prevenlilgﬁl o&h@%ggsg\&ﬁgg%dﬂs tuﬁs‘:%ﬁ? 6%':3 se§‘ éﬁ%{llrﬂfggﬂgﬁﬁhﬁg pre-
clmlcaldmperlrpldmnlaaqﬁmsél Ihgyperllkldevma mamwm,smri; IBAD (coronary artery
dlseascpaﬁ r | aﬁ'@@r% fé g%ef % fﬁaé r%g)tgﬁéltpglﬁ{laeg’irg{@rr CC%J%@ds of
the |nv8|f1t|<§"Y B}E Q8&fUl ﬁﬂl‘éWe'rﬁ‘ng ddrfit IB%‘I% of %W-deth‘élt)‘i’ hﬁéﬁﬂi‘ﬁénQELDL)

medi cations. 'n general, an effectlve anpu
mtermewhale wmwtlmot@n(lw dratjor siyaltgiepetty L Bhyand other atherogenic

molectfi6s 45" iateby S HiEF Patied Bfher Gradrout Lofitbalien s dherd) drducing

carduo%@hlar%@hi&ﬂ?@bu@ﬁs nWr@T@'rre‘ﬂQicﬁﬁ;Bourm% &Fe ukaRll ¢ 8leQating
WO 2005/ 042478 PCT/ US2004/ 030375 ot her

serum teyelrupbhigbrdensitydipogsoteing (HiRL )aindowering seadmdevelp okt s)

igyocBs 2E0PLREEYAEL i O oo HEPgER 4oy bElesfly s
glucos@¢EPGYHIEAT® the discl osed methods. 2. Formul ations

Dosage unit forns include tablets, capsules, pills,
powders, granul es, aqueous

The irivention also features pharmaceutical composiuuns wiichi inciude, without
limitation, one or more of the disclosed compounds, and pharmaceutically acceptable

carrier or excipient.

1. Dosages

Those skilled in the art will be able to determine, according to known methods,
the appropriate dosage for a patient, taking into account factors such as age, weight,
general health, the type of symptoms requiring treatment, and the presence of other
medications. In general, an effective amount will be between 0.1 and 1000 mg/kg per
day, preferably between 1 and 300 mg/kg body weight, and daily dosages will be
between 10 and 5000 mg for an adult subject of normal weight. Capsules, tablets or
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and nonaqueous oral solutions and suspensions, and
parenteral solutions packaged in containers adapted

WO 20055403@8 vi si on i nto individual doses. DosagePUriU$2004/030375
forms can al so be adapted for various nethods of

other féﬁ‘ﬂbl%héﬁé flcPas h(ﬂﬁbg %aqum%éteb 't@&lefse; 'n?é}ﬁlﬁ‘e of between 5 and

formul ati ons, such as subcutaneous 1 np
200 m@,dsmcrh’u a3 Qs 1@&51&5;(5@smgn60m@, anchl Q0 mgeaméban be administered

ac d ‘f Iﬁl n ratﬁ i ntranuscul ar, subcut aneous),
cor RBYRAPC MEHP %tvagl nal , i ntraperl t oneal ,
|ntraveS|caI Iocal (drops, pomders oi ntnments, gels

or cream, and by inhal ation (a buccal or nasal
Qprayformaleélb)nér al formul ations include

BARL BRI AL B T, SR BP0 BRAS . seous

and nodlaguibés @Mﬁé@ltﬁldn@and Q@s,mr%w@alnarpatrsﬁt@mfsouﬁmgma%kaged
of carriers include water, ethanol, poly

in contajsiesp ariantedgioy sybdivisiory intaindividug) @Q‘iﬂs) Dw@@t it torms can
also b@%bﬁrt)te@qﬂr {/5%‘8@ ﬁ@tﬁo% 8RR % I’ﬁéﬁ'&gﬁ‘b ﬁctlﬁ@n@?gﬁ{gpl‘%d release

27 Al AT ha
formulatiais, sgcls lasislﬂﬁ:utémushmplar&ss wtcfrﬂlntsmaxtlon @nethods include oral,

i B ik s
mtravagm Ihhﬂgﬁér)@toné n‘lﬂ’ﬁ%%fc?aml cal(@}?gf poWHerd dithi¥hts, gels or

ution retarders absor ption
cream)acatnellla/rlahelaﬁtlpn((g)bucaalsorr bhasdl sprgy)) | ubricants, (i)

uf el l.ants Corn ositions

Paregiotd doaiRtins Ml AP aRurtaly apcaiablRueots or
nonaqudsid sdldtions 'Hiép?érfshb'nn Guserkichs R#ﬁﬁéi@)@lsagﬁd”sfénle owders for

antimcrobial agents such as parabens, chlorobutanol,

the prapiseaiéon therenfs drxaroplesiaf cariersdntludayeaters ethartol.awlyols

orop BT A bR o sBBR38 B R oani e

such ag iy Plé4ts: Fliangicaa roaifaindd Byotmi Lt dfancdatiigdch as
The conpounds of the present invention may be used in

leCIthlrb grdirfasianinonmaintaimes apprrariaie eattidkaisizg. Larriew for solid
dosag@ﬂ%ﬂ{ﬁslncl;[jﬁ‘és@%ﬂﬁ’&%t é)@&#]d‘éjrg gﬂg‘ﬂtlﬁjdérg 'h[]% %gfrﬂgs(d)

sure omer ng a s such’as’'s
disintedrating agmhts He) tolatieh estarddrs, Waﬁ@@@‘tl@ﬁ%&&lerators (9)

4/ 0303 t hod K t t f
adsorbaefsek’%zwgﬂga@asf éw%%mé’géeé‘h%oaﬂ%ﬁa” e and”
BoARibLiftsts fia L&l%é@ﬁa Pad ggga%'ds:tﬁég coﬁ‘b RAA/ R @%’t&h&,a

conposi tions I nati
emulsifying, leend dispenging ageotsattatimicroblad agants wmpanabans,l:or

chlorobutanol, phenol, and sorbic acid; isotonic agents such as a sugar or sodium
chloride; absorption-prolonging agents such as aluminum monostearate and gelatin;

and absorption-enhancing agents.

3. Combination Therapy
The compounds of the present invention may be used in combination with other
pharmaceutically active agents. These agents include lipid lowering agents, and

blood pressure lowering agents such as statin drugs and the fibrates.
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t herapeutic purposes, the term"jointly effective

anmount" as used herein, nmeans that anount of each
waetshedeonpound or pharmaceutical agent, al onBCDDS1004/030375

tonbi nation, that elicits the biological or nedicinal

rg%%msré Kh&%ﬁ iﬁﬁi@a&Yéﬁcﬁé’fbrrﬁﬂMﬁ%ﬁé’&w’@’d@é&s be‘fHeréﬁeutlc

i ng sought a researc veterinarian, nedic
and praztd‘qﬂantloqyurpohes farltheidiscosed Nlmrmaqerutlbalcmynaossltwmaor the

disclos dhVg g HRRR RIS BAIAR v o uetee B8 saff Bimppsigon. For
therapéthﬁ: M@Ee@rthértéﬁﬁ eﬁﬁrﬁt%fﬂictﬁe@rﬁ&nﬁeéé ustEherélﬁr means that
JoO l'y effective anount” refers to that anount

amounbafzeamacwe compound asphapmacewiicalegeat, alenmer lnammI@matlon

that ol 8o o Bl Palies5RERE rEh tPls Bp@g. guffmaLor human
that is B@lln %oi@ﬁg B%r aresaaf@deestbahariatrhedibalr dsdor onstéice dlinician,
or or other clinician. Thus, the present invention

which Iﬁﬁl@diea edevistion o4 the sgmpirms @hihe dissase aF disorderhaing treated.
For prd BRI < o EE  BE P BRGPEdeh 1 orcen. e

term “ ‘gdihttg effectiamamount’(leferatto ltiestsdmonmet oftsact acrtlvtahrbmpound or
conmbination is adm nistered.in an anpu

pharmagayticAbaapEy planedr B aombiafipry thet Feate o 4uipis it a subjoct the
onset cgr d%Bﬁres@ibtn d@al Hré%frﬁgﬁéﬂé bélngrso'&pﬁp B¥ 'a%%bérdﬁ‘é? Neterinarian,

I'stered in conbinatio e second or
medicaddictararaitheir clipician.c dihdis nthet presaet invention prvidesr cqrobinations

of two SFkord SruoiRbedlh U S Tal S Sy B n an
mdepeﬁgéhﬂy ﬁe@éﬁ&tﬁia‘ﬂ?%r prEbhya&icallg efeetid Snfdunt; (b) at least one
prophyl acti c wheh adm ni'stered together. Anti-di abetic

drug lnatgemosnblnaﬂlcum§ adininigieredl inealt amouahthat is sub-therapeutic or sub-

propty R iCadhRis IRERIGRST Pl bRnelEE 2 Brdlotemarh g

adminisfefe@ il 66ibirdftioni Wit tHe'sédoridediasddins e disuge dcdord the
Sonme of the follow ng agents are known to bind an

inventigr;: orig) Botm@r mered rugs a@e@@r@ml@i@f@ms@?r@mount that is sub-

th erap@ut% 6rf gﬁt?bpc[p@%étl\éeﬁ ?8 %@Péoo Bl %”HH{ érFéP lﬁ@@pé’ﬂﬂc‘:&

I NCreases Nnscri pti Speci

prophyldtighwitert adimiriisieved geyether. Exarrpl es of PPAR-ganmm
agoni sts_are thi azolldlne n%?l suc

PBiirdjmhelicasmntp mudeﬁmaé fag ﬁ&ﬁ@osl-tﬁw %%oéudmeézone insulin
sensmﬁ_ﬁ( Zg‘ul\,_h aze,;c_re%ut E R a@ms?l??\ {?él?ﬁ?ﬁ%é Mﬁu vg,eﬂ“@éf}ects of

| oat e
insulin @iridrget orgahs- arm/hssijesyl am no) et hoxy) phenyl ) met hyl)

BrBioL oMo WgEa0 HRErS kogua o tiag angeeyatedps huclear
re ceptdrdsisofle ﬁ%f&htd%ﬂgtéﬂe%éb@r*gamma (PPARYy) which increases

transcription of specific insulin-responsive genes. Examples of PPAR-gamma
agonists are thiazolidinediones such as:
(1) rosiglitazone (2,4 - thiazolidinedione,5 - ((4 - (2 - (methyl - 2 -
pyridinylamino) ethoxy) phenyl) methyl) -, (Z) - 2 - butenedioate (1:1) or 5 -
((4 - (2 - (methyl - 2 - pyridinylamino) ethoxy) phenyl) methyl) - 2,4 —
thiazolidinedione, known as AVANDIA; also known as BRL 49653, BRL
49653C, BRL 49653c, SB 210232, or rosiglitazone maleate);
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115 WD 2005/ 042478 PCT/ US2004/ 030375 (2) pioglitazone

(2,4 - thiazolidinedione, 5 - ((4 - (2 - (5 - ethyl -
wQ@2005pyxrgli nyl ) et hoxy) phenyl) nethyl) -, PCT/USZOO4/030375

nmonohydrochloride, (+ - ) - or 5 - ((4 - (2 -

?ﬁfﬂi'oghta%one pal] ﬂﬁh‘l%(zo‘ﬁafh%}’&neo %ng ) g‘a%slath&ll 24-pyr|d inyl)

I't di nedi one nown as

GL Usifioky) [ath@wl)(mabhyl}as mmmgmocmbﬂmcm Y- o7 BLQEA, (2 (5 -

Z.ngO%E agorp lrllfitgf)lz%.(' reggl rth& 'hé# hl‘? %@ll{d r{%r@q}(nown as

- 2AéTb§ ZA(l:\starB&tGWUSTIr@Félso kFIOWnba%”ABQMS%n U 72107, U

yl) net hoxy)

t hi awm.uaaneﬁ&y pldgﬂtamnashyN(BEerld@EZSAN\)b ROMOZI N,
gé)lté%gilta@(?r}ﬁa qs S‘ér gf’gér%drog%l h)(/éoOA'S 2, ﬁ 892t§ramect;ﬁyl 2H
( ( +9 1 5JoLeh§o|[>¥1 ranfd 21040 Ph&thvky) rm{é?gn%eﬂ%/m&@hhadhi’dw@’ﬁ%duone

i azol i di nedi one or

f | u‘@?%héﬁ;N@S@étLhWUL”\Q ROM@Z"IM@IrS,P@EI)AYr@Boynown as Cl
2. %9911 C6 3 R BR9RONBROBa P (0 - (2 -

f 1 uor dbenzyl oxy) “nap yl rret hyl )

(4) laagllltaﬁmm@ ((+)%—H6 J(2eilwsrep h@lhyﬂ)mé -%dﬁﬁ%&é@l}?ﬁethyu 2,4-
neo l one and g@) 5- BTZD Add| tl onal 'y

nont E‘Pﬂ!ﬂ’}?eﬂ" and® 1 War ﬂH@f"i&@"WHdﬂPthﬁ)X%n% rﬂﬁ@hﬂ@'enyl)

?g_‘f_@b@ L Qctk Q@aggl;&m%ﬁﬁngq}é EjI\/E{ﬁ O% 6ﬁ§orogéwq>§§3%ghthalen -

[ so&ayhihetbyr)éhlazelldlﬁe 2H erdiong) alsq kdown(ad MQT8865 lor -
oxazol yl) ethyl phenyl - 4) nethyl

th
ne@ght%&?seéga,h%g, - (2, 4 - dioxothiazolidin - 5 -

y@,mgmlj - methoxy - N - (4 - (trifluoronethyl)
benzyl ) benzam de or 5 - ((2 4 - dioxo - 5 -
thiazolidinyl) nethyl) - - nmethoxy - N -

el A o w%oﬁswglé”w%ttﬂ%&%c%%ﬁ% Pﬁ)ﬁeﬁ@zwg(a@?@nts

include, tﬁﬁareh@thmﬂéﬂhw - 2 - phenyl - 4 - oxazolyl) ethyl)
ﬁ benzoyl phen l\&,:-l‘ 0 - %_2 - (5 - methyl -
o1 T RBAW T 5, PM@QM RYBMET0096, pr SN EB2B16:

Y8R g 2828 BloncCHI BT bl S RGP - oo
ethylphenyl - 4) methyl -);

(2) KRP-297 (5 - (2, 4 - dioxothiazolidin - 5 - yimethyl) - 2 - methoxy - N - (4 -
(tritluoromethyl) benzyl) benzamide or & - ((2,4 - dioxo - 5 - thiazolidinyt)
methyl) - 2 - methoxy - N - ((4 - (trifluoromethyl) phenyl) m ethyl)
benzamide); and

(3) Farglitazar (L - tyrosine, N - (2 - benzoylphenyl) - 0 - (2 - (5 - methyl - 2 -
phenyl - 4 - oxazolyl) ethyl) — or N - (2 - benzoylphenyl) - O - (2 - (5 - methy!
- 2 - phenyl - 4 - oxazolyl) ethyl) - L — tyrosine, or GW2570 or GI-262570).

Other agents have also been shown to have PPAR modulator activity such as
PPAR gamma, SPPAR gamma, and/or PPAR delta/gamma agonist activity.
Examples are listed below:

(1) AD 5075;
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PPAR gamma, SPPAR gamma, and/or PPAR del t a/ ganma

agoni st activity. Exanples are listed below. (1) AD
W(SQIF)S/MZM:B WO 2005/ 042478 PCT/ US2004/ 030375 (21)C"RUSZOO4/030375

'119702 ((+-) - 5 - (4 - (5 - Methoxy - |

)
gﬁﬁ di one hydrc)Jgr?l- oqofl g@gt Wylgggybén%@%l 2 %ll%ethoxy)

CLXb&@ez\) thipsaodini-s2) e @looblﬁydrmﬂﬂnrmtur\mtm:B?rm@mrl)
tEERXO feroxaBRieck oty a P eRbe Soaeadr slofacdonist /

d,
BRLIo ey bﬁfga%t?é%ft'vﬁb)a*éﬁ@%?.ré TEERRIONEN o0

(45» LRSQ O&;é,ﬁ (FRARy cidenepbenyl) - (,8)- dIGRaBQGQS- qarbeRlic acid,
go, 609890 (PPAR agonist); (9) GW 7845
p%@%%#@ %%Qon'f’ 0) L-764406 (PPAR agonist); (11)

hst); (12) LM 4156 (PPAR

Sﬁoﬁ%ﬁf%b@%@@& Yest at (CT-112); (14) YM 440 (PPAR

@)o0LXt092« (FS?ARIRa mgo ( PPAR agoni st); (16) GW 0072

g (Sé &# - 5 - - (bis (phenyl net hyl)

M @9}3‘52§ (BRAOE agenist); 2 - heptyl - 4 - oxo - 3 -

) Al enzoic acid); (17) GW 409544

S%»? Olggggﬂf b@ﬁ%&’%’)"s 18) NN 2344 (DRF 2593); (19)

(] GSZ\'B—?@DBF(FTPmpgon(SI AR-11-1039242 (AG 42); (21)

CUHETRHERTHEI pobipl: 21020, (2

B ?’A gooniesy; - (methyl - 2 -

PYT) 1950 380 ®PAR agonlst),

(12) LM-4156 (PPAR agonist);

(13) Risarestat (CT-112);

(14) YM 440 (PPAR agonist);

(15) AR-H049020 (PPAR agonist);

(16) GW 0072 (4 - (4 - ((2S,58) - 5 - (2 - (bis (phenylmethyl) amino) - 2 -
oxoethyl) - 2 - heptyl - 4 - oxo - 3 - thiazo lidinyl) butyl) benzoic acid);

(17) GW 409544 (GW-544 or GW-409544);

(18) NN 2344 (DRF 2593);

(19) NN 622 (DRF 2725);

(20) AR-11039242 (AZ-242);

(21) GW 9820 (fibrate);

(22) GW 1929 (N - (2 - benzoylphenyl) - O - (2 - (methyl - 2 - pyridinylamino)
ethyl) - L — tyrosine, known as GW 2331, PPAR alpha/y agonist);

(23) SB 219994 ((S) - 4 - (2 - (2 - benzoxazolylmethylamino) ethoxy) - alpha -
(2,2,2 - trifluoroethoxy) benzen epropanoic acid or3- (4 --(2-(N-(2 -
benzoxazolyl) - N - methylamino) ethoxy) phenyl) - 2 (S) - (2, 2, 2 -
trifluoroethoxy) propionic acid or benzenepropanoic acid,4 - (2 - (2 -
benzoxazolylmethylamino) ethoxy) - alpha - (2,2,2 - trifluoroethoxy) -,
(alpha8S) -, PPARalpha/y agonist);

(24) L-796449 (PPAR alphaly agonist);
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ethyl) - L - tyrosine, known as GW 2331, PPAR al pha/y
agoni st); (23) SB 219994 ((S) - 4 - (2 - (2 -

whenwsosxazol yl met hyl am no) et hoxy) - al pha - (2PCT/BS2004/030375
trifluoroethoxy) benzen epropanoic acid or 3 - (4 - -

(%)Fe(nlts!flbra(té (Préysarsie agid, PH)-(4- cfmoronsehiawlmham@ky] 2- methyl- 1-

et hox

or dpe%weshﬂ@saer@kngwnz%snzgfcacaanu%c:@a AR LAE Micro

be hani no) ethoxy) - al pha - (2 2,2 -
trﬁ?ﬁgfég %%gw -),’ (ai phaS) -, PPARal phal/y agoni st);

(28) G \W-F5B8 4PPARPAIBhal qgfumist);agoni st) ; 117 WD
2005/ 042478 PCT/ US2004/ 030375 (25) Fenofibrate
(@) Sp@né#33 4RPAR alphaly agonist);

ﬁ?@”‘%‘f\f‘?%@? ?ﬁggg}zao@?ﬁ%%eggx% ?:_og‘,Et ki IPCOR1 LI PANTI L,
{_?_Ig")’ll_@_lqoybﬁ;ﬁ{@:pm% Al agoni SU): (26) G 9578 (PPAR

ha agoni st 433 (PPAR al pha/-1 agonist);
(3H)LYB00207 (PPRRRyagomist);st ) ; (29) LG 100641 ( PPARy

&%%&ﬂ@%%@gzéi?@rtég P (32) Voo 52 (VO 523 (33) Lo
g@t proliferator-activated receptor
34

onlst é 510929 (peroxi sone
@%IMG éﬂa?ﬁ {peroxisamel pralifeptaradiyetadstecept@mgonist);

B 1570524 fnemboine BistretalturacivRER RTBbR agpnist:

%xﬁr@t@hé (AKoW3 5,8/ i ethAREB 7Y8\- tetrahydro - 2 -
EXIN al so known as 1069, LG 100069, LG 1069

Lwamwgalenw&;eéwnyﬁcbmsqld lipevn 36)TARGRETAN, (ARGRETYN,

I
°, RRRION: i i n BHTRSR 5Y. 1 FORREH L g nose
I At 60| RO 264453); abd 3, 4 5 6 -
hexah drox% (%Cl ohexane) ; protein tyrosine

(2
pRoSphatl ade (RPAR atphaly @omﬁ%» bi tors;

(B) Other insulin sensitizing agents include, but are not limited to:

(1) INS-1 (D-chiro inositol or D - 1, 2, 3, 4, 5, 6 - hexahydroxycyclohexane);

(2) protein tyrosine phosphatase 1 B (PTP-1B) inhibitors;

(3) glycogen synthase kinase-3 (GSK3) inhibitors;

(4) beta 3 adrenoceptor agonists such as ZD 2079 ((R)-N-(2- (4 -
(carboxymethyl) phenoxy) ethyl) - N - (2 - hydroxy - 2 - phenethyl)
ammonium chloride, also known as ICI D 2079) or AZ 40140;

(5) glycogen phosphorylase inhibitors;

(6) fructose-1,6-bisphosphatase inhibitors;

(7) chromic picolinate, vanadyl sulfate (vanadium oxysulfate);

(8) KP 102 (organo-vanadium compound);

(2) chromic polynicotinate;

(10) potassium channel agonist NN 414;

(11) YM 268 (5, 5' - methylene - bis (1, 4 - phenylene) bismethylenebis
(thiazolidine - 2, 4 - dione);
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(3) glycogen synthase ki nase-3 (GSK3) inhibitors; (4)
beta 3 adrenoceptor agonists such as ZD 2079 ((R) - N
WO 2(02/0424(81 - (car boxynet hyl) phenoxy) ethyl) -PeI/AUS1084/030375
hydroxy - 2 - phenethyl) ammonium chloride, also
ﬁ%wp dy4LC D 2079) or AZ 40140; (5) glycogen
S ‘Igworyl’ ase inhibitors; (6) fructose-
118y DilggH s phabagd@, dnhdibkathiazplidin)- Schyloxathylpt 2el(Rrat e,

\(/gPadﬁ h;'ﬁ%‘égylﬁ}%&vanadl _?X{S;JI ]::ﬁ: g)m; . (8) KP 102

0 t 41 -
RLYSOERSGIRIES () OkoheL o L e a0 3o 2 gons
bi s(@ehydiehlobdphenil)Hetrabydmdpyerolo (21 4b) odazole)5, (61-I])8— ME)

42878, PTLUBO0AIR (1) TS St (AR i

- 2 t -
Tt T

- 7@8tBha - (3, 4 - di chI orophenyl ) tetrahydropyrrolo

b -.5 (6H) - ; 15) S 15261 ((-) -
g?@)l‘%gM-%%{@%%)Uor SenH2 9 ?nsl) acegyl g am no) eg §1yl))
enzaRmMBeid 2 - ((2 - methoxy - 2 - (3 -

g(trl fl uoronet hyl) phenyl) ethyl) ami no) ethyl ester);
R 894 (Alizyne): (17) ARIAD; (18) R 102380;

(PRS0, g HORATORRY M RARG) aBo S5

(2PN ‘rﬁﬁ&ﬁ?h(ﬁm(ﬁyjdrézlhgldﬂaamled)yl)aqeiramne):adetlc 44d)

251@8)240@(54- {( ciiphSavimativg goﬁ*ye)qw@ljnwlﬁ@' @&b'snzy -
thiazolidinedione;

(22) MXC 3255;

(23) MBX 102;

' (24) ALT 4037;

(25) AM 454;

(26) JTP 20993 (2 - (4 - (2 - (6 - methyl - 2 - phenyl - 4 - oxazolyl) ethoxy)
benzyl) - malonic acid dimethyl diester);

(27) Dexlipotam (5 (R) - (1, 2 - dithiolan - 3 - yl) pentanoic acid, also known as
(R} alpha lipoic acid or (R}-thiociic acid);

(28) BM 170744 (2, 2 - Dichloro - 12 - (p - chlorophenyl) dodecanoic acid);

(29) BM 152054 (5 - (4 - (2 - (5 - methyl - 2 - (2 - thienyl) oxazol - 4 - yl) ethoxy)
benzothien - 7 - yimethyl) thiazolidine - 2, 4 — dione);

(30) BM 131258 (5 - (4 - (2 - (5 - methyl - 2 - phenyloxazol - 4 - yl) ethoxy)
benzothien - 7 - ylmethyl) thiazolidine - 2, 4 — dione);

(31) CRE 16336 (EML 16336);

(32) HQL 975 (3 - (4 - (2 - (5 - methyl - 2 - phenyloxazol - 4 - yl) ethoxy) phenyl)
- 2 (S) - (propylamino) propionic acid);

(33) DRF 2189 (5 - ((4 - (2 - (1 - Indolyl) ethoxy) phenyl) methyl) thiazolidine - 2,
4 — dione);
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(23) MBX 102; (24) ALT 4037; (25) AM 454; (26) JTP
20993 (2 - (4 - (2 - (5 - nmethyl - 2 - phenyl - 4 -
W@z@z04247§ et hoxy) benzyl) - malonic acid di ne€Tys2004/030375
diester) (27) Dexlipotam (5 (R - (1, 2 - dithiolan -
?34 F gAtsgnoi ¢ acid, also known as (R) al pha
0| c acid of (R -thioctic acid); (28) BM 170744 (2,
2B35) IREMIBEE;- 12 - (p - chl orophenyl) dodecanoic

[ 8 aRD, PLSART G5 obofi'y GLEGAT benzor i on - 7
SM"HEE)MNM%@@NN g) thlblto?s 4 - dione); (30) BM

31258 X - 2 - phenyl oxazol -
438) mltcyg@i-lacwe)tedbmm hineﬁe (M' PKynl‘rmbltqu)

&3 b laidrsg e dione); (31) CRE 16336 (EM.
é%k?% %975 (3 - (4 - (2 - (5 - methyl - 2 -
?@mﬁd@pﬁéﬂh Imésrtud)é'thplﬁié@fmlfé phenyl) - 2 (9S) -

g

opyl am no) propionic acid); (33) DRF 2189 (5 - ((4
yansulrecyplibregeptentinBljtprsohenyl ) met hyl)

AR Pntndter Sa OB, 155 (ot Dre- PO
(£9) TNEX, 84@Qon@tsX 0101, CLX 0900, or CLX 0901; (37)
| kappaB Ki nase (I KK B) Inhibitors (38) L
m)d@@ﬁnamll\ﬁaﬁ@@rﬁwao@ eptigemd (& Q- Wﬂ)agmtag g ors
: t
P RS E LB G rofdin RACBPIRRAMPRlAgY ' °°

(43)|;ij1ds@h3gly(:éﬂ1&; gl ucose transporter 4 nodul ators
iﬁf??)f TNF- a ant agoni sts (43) plasma cell
@?lPRtat i on antigen-1 (PC-1) Antagonists

(47) Receptron;

(48) islet cell maturation factor;

(49) insulin potentiating factor (IPF or insulin potentiating factor-1);

(50) somatomedin C coupled with binding protein (also known as IGF-BP3,
 IGF-BP3, SomatoKine);

(61) Diab Il (known as V-411) or Glucanin, produced by Biotech Holdings Ltd.

or Volque Pharmaceutical;

(52) glucose-6 phosphatase inhibitors;

53 iaiiy acid glucose tranqufi proiein,

(54) glucocorticoid receptor antagonists; and

(55) glutamine:fructose-6-phosphate amidotransferase (GFAT) modulators.

(C) Biguanides, which decrease liver glucose production and increases the
uptake of glucose. Examples include metformin such as:
(1) 1, 1 — dimethylbiguanide (e.g., Metformin — DepoMed, Metformin - Biovail
Corporation, or METFORMIN GR (metformin gastric retention polymer));

and

120



(44) adipocyte lipid-binding protein (ALBP | aP2)
inhibitors (45) phosphogl ycans (46) Gal paran; (47)

wRemwspsno; (48) islet cell maturation factor; PCEB$2004/030375
insulin potentiating factor (IPF or insulin

. ) 54 . _ | _
£k FRHP R Sy BEh et iy inc R R Ao P pide
Sonmibahpenoch(dBitle, Blsabkridwr( ks WANGEE3,\BM$1907d150, GLUCOPHAGE,
A ucanjp, y Biotech Holdings Ltd. or Vol que
Pha?rnﬁle@lg(%g%éﬁ * gl ucose-6 phosphatase i nhibitors;
(53) i'day acid gl ucose transport prutciri (54)

gl ucocorticoid receptor antagonists; an

g(lD)t%Jﬁhﬁzg YeaRdasenGitiess pHach inHP @{m@r&lpe%l%se{ chlRhe-
glucoslﬁ%@C ﬁ@togé EHJ tdss: th%%ﬂﬁﬁhg E ede‘éﬁ&n of

ose pro uctlon and I ncrease
carborg'timiese Tk@(mmgestedmzirudwdmtdsmrmsmbseqhemw brokgn Howh in the

qut, refluEnG Y oSt BAFARI I @nERalt | GREmBleIBSRBRIPN 2R not imited

to: (metformn gastric retention polyner)); and 120 WO
2005/ 042478 PCT/ US2004/ 030375 (2) netformn
kY oacarhbse i(Qe glvGose, ﬂétﬁﬂydiidebﬂxbdﬁc-a((@&ﬂ m di c

d| a @8)%3(’%%@%@}?2?&6@ thagf @%@ ?%}L( fqgoxyme%l) 2-

p&wmém& flagp érﬁfrhszb[?jh%,-MhlgFufbdp%ﬁbstyl-(1 4) - O - alpha -
al pha- gl ucosi dase. a- glucosidase converts
f r uet-clecarRyraneisd] t4’f)e,r@|§9 kaewayanfGhe44dil gday 1ah43f BAY-g-

e O EP AR ERETONE: FTUCOR, BRANBASE, TymipA, or

posAsp:rAeRGSEI) o] ucose peak. Exanpl es i ncI ude but are
not limted to: acar bose (D - gl 6
@hlgléglgol (34,5 - (pmqu inetriol, 1 (2 hydroxyethyl) 2 (hydroxymethyl)

(2R (2alpha, 3beta, 4alpha, 5beta)) — or (2R,3R,4R,58) -1 - (2 -
hydroxyethyl) - 2 - (hydroxymethyl - 3,4,5 — piperidinetriol, also known as
BAY 1099, BAY M 1099, BAY-m-1099, BAYGLITOL, DIASTABOL,
GLYSET, MIGLIBAY, MITOLBAY, PLUMAROL);

(3) CKD-711 (0 - 4 - deoxy - 4 - ((2,3 - epoxy - 3 - hydroxymethyl - 4,5,6 -
trihydroxycyclohexane - 1 - yl) amino) - alpha - b - glucopyranosyl - (1 - 4) -
alpha - D - glucopyranosyl - (1 - £} - D — glucopyranose},

(4) emiglitate (4 - (2 - ((2R,3R,4R,5S) - 3,4,5 - trihydroxy - 2 - (hydroxymethyl) -
1 - piperidinyl) ethoxy) benzoic acid ethyl ester, also known as BAY o 1248
or MKC 542);

(5) MOR 14 (3,4,5 - piperidinetriol, 2 - (hydroxymethyl) - 1 - methyl -, (2R -
(2alpha,3beta,4alpha,5beta)) -, also known as N-methyldeoxynojirimycin or
N-methylmoranoline); and

(6) Voglibose (3,4 - dideoxy - 4 - ((2 - hydroxy - 1 - (hydroxymethyl) ethyl)
amino) - 2 - C - (hydroxymethyl) - D - epi — inositol or D - epi - Inositol,3,4 -
dideoxy - 4 - ((2 - hydroxy - 1 - (hydroxymethyl) ethyl) amino) -2 - C -

121



(1 al pha, 4al pha, 5bet a, 6al pha)) - 4,5,6 - trihydroxy -
3 - (hydroxynethyl) - 2 - cyclohexen - 1 - yl) am no)

wo 2@bpia78 D - gl ucopyranosyl - (1 - 4) - 0 - BECPOS2004/030375
- glucopyranosyl - (1 - 4) -, also known as AG - 5421,
BéyydroxyimethybBAyalgo iwn & BCCBIAY, ARREZESBEASEN)GEIRJSTAT,
P@ﬁ\%@%ﬁ. _ﬁ‘LUM DA, or ASCARCSE); (2) Mglitol (3,4,5
- 4t etriol, 1 - (2 - hydroxyethyl) - 2 -
(hydroxymethyl) -, (2R (2al pha, 3beta, 4al pha,
S5beta)) - or (2R 3R 4R 5S) - | - (2 - hydroxyethyl) -

(Ea Insn.(lilmysdmduglarﬁegnyar or shart-acting, iperingdisde-eicting, ahd wng-acting

insuiins, (P RdflaBR0IC OIS indpta. iskVe Spleriy AveU P, GlygReRySPRaKnin
(D- chnron%?to?)l%Mn‘ar\‘blogm}bhaﬁlmuﬁﬁ %«&eculé@ﬁ)&}ﬁ mlr%rdlfferences in

roxymet hyl - - trihydroxycycl ohexane - -

the naturga\rgmmﬁ aeid secme@ﬁg andbsmalg mq}@cpg}q; antm(;a ofingulin (mg.ulm

m|met|csz aﬁﬂcgsgch%ogg M&c?@%fozﬁﬂpg}/@m@ l(n&ru_de( uf are not limited to:

1§ BRa3R, 4R, 5S5) - 3,4,5 - trihydroxy - 2 -
droxynethyl) - | - piperidinyl) ethoxy) benzoic
(225?%1%} hyl ester, also known as BAY o 1248 or MKC

(3?ﬁ§%r oxyrre){v%sf(;bz}? ﬁa 63/&%@(1{@{9‘9&%?@&85{0' 9%, 59 vanadium,
(4;[ Reufih al,sgbett(humdnphaulﬁb@@ ) L-:aspiastw, doidyver B28- Asp—mst&lin,
r t r an
<e£§%oséwr§%§ nx 1238814, NOS?%Q%%E? SR o1
Ewi\y thyl) ethyl) am no) - 2 - -
ydr oxy hyI - D- epi - inositol orD-el-
5[) mss:imde;am (Hudhaie29p -(NE --(1(-(cxotetradboyRy L- - Iysme) (1A -

(g%gg ﬁéﬂ@%}&@éﬁ/’@%@% (h32/d|-r ogynétzﬁylw)o -, also

(GM\%‘MIn «g?/b (7‘2990 L Aysihéd, 2dASEN, prlidéSidvhan iNsSHtd, 9F AYs(B28),

| nsulins includé regul ar or short acting,
f@(ﬁ?@d ihaimeaminsilig analeg, Blaegnayen ag lysiprednsulin, LY 275585,

”E*Q%Mﬂké LB 7575 BEr AL PR EI0N neu i n
(7?ﬁ@uﬂ§lgwrgmdhman (=24 i glyemles 831 esarginine, B3I arginine) insulin
|fferences in the natural am no acid sequence and

sl MORpQb Aleo hﬂﬂwa@Sd#ANwﬁ QP TIBRAINY N
(8) Insulin Zinc Suspension, extended (Ultralente), also known as HUMULIN U

or ULTRALLCNNTE;

(9) Insulin Zinc suspension (Lente), a 70% crystalline and"30% amorphous
insulin suspension, also known as LENTE ILETIN Il, HUMULIN L, or,
NOVOLIN L;

(10) HUMULIN 50/50 (50% isophane insulin and 50% insulin injection);

(11) HUMULIN 70/30 (70% isophane insulin NPH and 30% insulin injection),
also known as NOVOLIN 70/30, NOVOLIN 70/30 PenFill, NOVOLIN 70/30
Prefilled;

(12) insulin isophane suspension such as NPH ILETIN I, NOVOLIN N,
NOVOLIN N PenFill, NOVOLIN N Prefilled, HUMULIN N;
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m metics), and endosone nodul ators. Exanpl es incl ude,
but are not limted to: (1) Biota; (2) LP 100; (3)

W@ 30504878 21) - oxobis (1 - pyrrolidi necar bodP€Tiusz0©030375
- S S) vanadium (4) insulin aspart (human insulin

(ﬁ%ﬁ WTgulérmséﬁ'rP Aé@%n%dc@aé”LEﬁﬁﬁHﬁ%ﬂhfﬁ“NWOLlN RO

nsul |

NO\J(BL(Q{SUL(I\%BR NQVOLING PenFill NOMOLINE Prefilied; HUMULlN R,

oxot I - (1A - 21A 1B - 29B
- Ph Quf?rgy 5hlq @Efsn%éged?nsul |(n Ilspro)("(ZSB - L -)
@M‘ZI D:29B - L - proline human insulin, or Lys(B28),

9 "human insulin anal og, also known as lys-pro
(153 LY H97836;275585, HUMALOG, HUMALOG M X 75/ 25, or

G%AAL@%X 5%/ 50); (7) insulin glargine (human (A21 -
AN arginine, B32 - arginine) insulin HCE
@3 Tk 3p1known as LANTUS, OPTISULIN); (8) Insulin

i hc Suspension, extended (Utralente), also known as
HUMULIN U or ULTRALLNTE; (9) Insulin Zinc suspension

@Qnéah sétré@h ﬁ{dﬁﬁﬂﬁbkg §ctpagt 30% anor phous  insulin
uspensi on, also known as LENTE ILETIN Il, HUMJLIN L,

(@i glude@eoklike peptides) (GlUBI:JDI andsibg BUMEHoss i sophane

S n and 50°o| ns t UMULI N 70/ 30
3bsBsaREHIatasc Brofs LGRS 4Bbts piehlie N bet on
%tham/\gh@ﬁs WeiNfaticA! 70/ 30, NOVOLIN 70/ 30 PenFill,
OLIN 70/30 Prefilled; 12) .insulin isophane

) slipeniyprotaase wFNpHDFLFﬁ ) inhikitorg@uehi@a@ N, NovoLl N

0 R AT A s 8. cono-

i nj ect ppridinyy brraao) datEYl) intiho RagetyBr kndvavek INVIR- DPP — 728,
VELOSULI N BR PenFill, NOVOLIN R Prefilled,
HUMULPRFR; 728A, A 87,

(4b) P 3298 or P32/98 (di - (3N - ((2S, 3S) - 2 - amino - 3 - methyl -
pentanoyl) - 1, 3 - thiazolidine) fumarate);
(4c) TSL 225  (iryptophyl - 1,2,3,4 - tetrahydroisoquinoline - 3 - carboxylic
acid);
(4d) Valine pyrrolidide (valpyr);
(4e) 1-aminoalkylisoquinolinone-4-carboxylates and analogues thereof;
(4} &N7 272-070 (1 - (L - Valyl) pyrrolidine);
(4g) TMC-2A, TMC-2B, or TMC-2C;
(4h) Dipeptide nitriles (2-cyanopyrrolodides);
(4i) CD26 inhibitors; and
(4j) SDZ 274-444,
(5) glucagon antagonists such as AY-279955; and
(6) amylin agonists which include, but are not limited to, pramlintide (AC-137,

Symlin, tripro-amylin or pramlintide acetate).

The present compounds may also increase insulin sensitivity with little or no

increase in body weight than that found with the use of existing PPAR gamma
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or Regular U500 (Concentrated); (14) ARIAD;, (15) LY
197535; (16) L-783281; and (17) TE-17411. (F)
wo p®alin7secr eti on nodul ators such as: (1) PCT/US2004/030375
gl ucagon-|ike peptide-1 (GLP-1) and its mnetics; (2)
agonlsiQs|3Lt9Fé°-f %n'hﬂﬁé'ﬂ)éﬂé?é?érﬁé ‘?né%ﬁ%!u‘é‘l% lﬁ@lﬁ") sﬁﬁgn*lhﬁee@ a‘?ﬁ'des

exendin and its mnetics; di'pept yl prof eds

meglitifides, AEI'BAPPXR alphalsigonisss, sathBAR gamrr[a?ﬁgdlﬁstsoand,@aal

rrolidi necarbonitrile, | - (((2 - ((5 -
PPAR @@%ﬁ&;am 3 go;ﬂﬁt?dl nyl) am no) ethyl) am no) acetyl),
known as NVP - DPP - 728, DPP - 728A, LAF - 237);

_g4b) P 3298 or P32/98 (di - (3N - ((2S, 3S) - 2 -
e ipsesers compaunds alsepaayadnesgape-fatland/or lipidimetsibolisme)

providid BB fof (Hind, picht los B 1S BB Jowrfg Bofly masjncex.

Iowerlnyaiplldne(sﬂzmhrasl lodieding gy cerides),(dretreating obesity or the condition of
1- am noal kyl i soqui nol 1 none- 4- car boxyl at es_and

being Oé(ﬁgyglgggSEm@p@ﬁ of lipichlqwerigozageris giaude bile acid-segyegtrants,
fibric adly ro*e?klbgvésm?‘)icot& 31? g”&@ﬁmé&‘% Zn%gug s}%%ﬁo d Cg)fgcmc

e fit cyanopyrro
exampleshmcbiudersskatlrmrsho(ndas LISDPORP4 ZOCORE SPR@VAJCaIg@m_@ LESCOL®,

ts s Y- 2799 and (6 i n agonists
and MEYAERT ) ariialevBaa i Be e nhi Vg, ovﬁ%ﬂgm Saskyo.
Novartléfgn&%itend@dmelébsetfbhﬁé ey, g’ﬂlcﬂrasoAl?W L{8Y (e ended release
acetate). The present conpourids may al so 1 ntreas
lovastatin) @si wielk aa Sialestid;, y.osholest, iQuaséran; Atromid nk:mpaelsand fricor.

body wei ght than that found with the use of existing
PPAR gamma 123

Examples of blood pressure lowering agents include anti-hypertensive agents,
such as angiotensin-converting enzyme (ACE) inhibitors (Accupril, Altace, Captopril,
Lotensin ,Mavik, Monopril, Prinivil, Univasc, Vasotec, and Zestril), adrenergic blockers
(such as Cardura, Dibenzyline, Hylorel, Hytrin, Minipress, and Minizide) alpha/beta
adrenergic blockers (such as Coreg, Normodyne, and Trandate), calcium channel
blockers (such as Adalat, Calan, Cardene, Cardizem, Covera-HS, Dilacor, DynaCirc,
Isoptin, Nimotop, Norvace, Plendil, Procardia, Procardia XL, Sula, Tiazac, Vascor, and
Verelan), diuretics, angiotensin Il receptor antagonists (such as Atacand, Avapro,
Cozaar, and Diovan}, beia adrenergic blockers {stich as Betapace, Blccadren,
Brevibloc, Cartrol, Inderal, Kerlone, Lavatol, Lopressor, Sectral, Tenormin, Toprol-XL,
and Zebeta), vasodilators (such as Deponit, Dilatrate, SR, Imdur, Ismo, isordil, Isordil
Titradose, Monoket, Nitro-Bid, Nitro-Dur, Nitrolingual Spray, Nitrostat, and Sorbitrate),
and combinations thereof (such as Lexxel, Lotrel, Tarka, Teczem, Lotensin HCT,

Prinzide, Uniretic, Vaseretic, Zestoretic).

124



WD 2005/ 042478 PCT/ US2004/ 030375 agoni sts. O al
anti-di abetic agents may include insulin,
wa@adosomalrgir eas, bi guani des, nmeglitinides, AG PGET/URHAR30375

al pha agoni sts, and PPAR gamma agoni sts, and dual
F. Blong’iBaﬂEREﬁ{mégTTa agoni sts. The present conpounds al so

may increase fat and/or |ipid metabolism providing a

rret hod for I 0Si ng wei ht | osing fat weight, |owering

¢ NOK PoidE [eGeptensi ds (such as | owering
trlglycerldes) or treatlng obesity or the condition
of being overweight. Exanples of |ipid | owering

laae@es; caIR Weee Rirbwn: Elﬁ'D'MEM’/FeﬁZ MéH.é sup‘rpué?ﬁéﬁtea%ﬁh 10%FBS

derivatives, nicotinic acid, and duct ase
and glutaming (6#&005&64 fihe c@ieawpreagmtmmfme@mm [DblAsfioc PRAR-Gal4

(PPARG X AT o epf%rﬁ%fc*cfg%“ &ygﬁ?éﬁcg%ée%%& uging '9% @ME@% C Reagent.

On the fONEwiKEQEY, tRaAedm WY /S >E£|éééd AR @%W@&al tRIREF EBS growth

forns thereof such as ADX-1 59 (extended rel ease
mediun.odtet Six thUTSasCG}\l@I we@strmmeaeddancmelededsut a Cdmtsityamf 50,000

cotwelfi8a6lol Bich PAINEIASZH R GHBl 822 <2 RgHALEBS hubator
Cells w@k’e@ hes treBEdWRR Sbst @d?ﬁy&sﬁdsnar \%l%l@eal{d“fﬁ%hbﬁfé'&f 99 Sours at

o Accupril, Altace, Captopril Lot ensin Mavi
37°C Im@n%%r GO: ipenhatpr] Lucifarase @ctivigs siascassayedZesing ithg , Steady-Glo

Lucorgl 838591, POAFBRf ot kS, RkAl v BERBEHAGiom ciaco

Cat. NadiO#50r@i4 DIRTUXAEM (SReliuesd BDeeen Meams Wiss Ap?lnehased from
a cal ci um channel bl ockers (such as

nd
G|BCOC93§ﬂ%‘€ar338ﬁé Sgpdy-Sait Legjlasase Hissay kit ovas purchased from
soptin, N notop, Norvace, Plendil,
Prome@lggglﬁ BF’lr ocar di a XL, Sula, Tiazac, Vascor, and
Ver el an) "diureti cs, angiotensin Il receptor
gﬁ/mﬁ %{% @(r:h as At ﬁnd Avapro, Cozaar, and
vav 0 Ri§r R1BPEYRAS 68‘%@@@“('@9% anel estaghavth a range of
it Pésqﬁt@de B |
In vitro Lavat ol @]O&)pri}s/%%}lragénstgg@é gpm@ghgggng daltée{n sl%lﬁf cases,d where
multiplezE¥ast’ a)arevals@Mml atulttrﬂe (meamramdhwwere ta@ehat NatlﬂallﬁRhfferent
Ti.t r ados
°°mp°4{nr§% 5 Fé?fanmf*’m. b Bd]‘f“'e %%YGF ﬂ@%ﬁ'e%ﬁﬁa ca'?ﬁgwsqr@ compound
below. and Sorbitrate), and conbinations thereof (such as
Lexxel, Lotrel, Tarka, Teczem Lotensin HCT,
Prinzide, Uniretic, Vaseretic, Zestoretic). 124 WO

2005/ 042478 F. Biol-pgical FXAMPHES,

Compound Number ECso (PPAR delta) nM
1 9.2,5.6
2 0.02, 0.33, 0.03,0.47,1.5
3 0.08, 0.04
4 29.6
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Transfecti on assay nethod for

PCT/ US2004/ 030375
(G BCOBRL) .

PPAR receptors
HEK293 cells were grown in DVEM F-12

woeasa1=mppl emrented with 10%-BS and gl ut anmi nePCT/US2004/030375
The cells were co-transfected with DNA for

PPAR- Ga14 ( PPARa,
Gal4- Quci fer ase Re
On the follow ng ¢

y of 5) receptor and
iporter usi nd- %P3 IIMROELE Fecdifent .

lay, the nediumwas replaced with 5%

Charcqal treated H
cells were trypsin
50,000 cell/well

FBS growth nediu t si x hours,
i zed and seeded g%lggﬁg%sity of
into 96well plates and i ncubated

overni-ght at 37 C

then treated with
Lncubated for 24 1

in a5%C® incubatg; Cells were
test conmpounds or vehicle and
ours at 37C in a 5% CC? incubhator

Luci ferase activit
Luci f erase Assay

Nniirehacoad fram (] F

y was assayed usi ngsishe Steady-d o
(it from Pronmega. DWVRI E-C Reagent was

RCO) Cat No- 10450 014 OPT
P oot N — T o4O I o4 B R 4 =

UT oTTAoC1T 1T U a4

Reduced Serum Med
No. 31985. Steady-

um was purchased fis.o/8.53 BCO Cat .
A o Luciferase Assay Kit was

purchased—from—Fr
exanpll@ conpounds
range of in vitrg

onega Part# E254B—Avaritety—of
have been made and 20&%ted, with a
results. Below are representative

conpounds and dat 4
Ecs0' d1are shown,
Naturally, differgd

I, 1N SONE cases, where Tmuitiple
mul ti pl e neasurenmentd were taken.
2Nt  conpounds in Formula (1) may

have qgt have acti
bel ow. " Tabl e 2. I
(PPAR delta) nM 19

vities identical to qﬂy one conpound
1 Vitro Data Corrpounblg‘ unber EC50
). 2, 5.6 20.02, 0.33, 0.03, 0.47, 1.5

30.08450. 04 429.6

125 WO 2005/ 042478 BgT/ US2004/ 030375

50.02, 0.08, 0.04|0.01, 0.36, 0.36 63.3, 3.7, 3.3
14 16.2,21.5
15 0.76, 0.56, 0.88, 3.4,5.0, 1.1
16 224,275
17 42,32, 15,45, 0.69,2.7
18 43,43
19 75,6.5
20 3.4,14.6, 1.4
21 3.7,4.2
22 13,2.6,14,2.1,42,2.3
23 70
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7211 8215 916.6, 18.5 1029,56 115.7 1219.9 1379

1416.2, 21.5 150.76, 0.56, 0.88, 3.4, 5.0, 1.1 1622.4,
wQ@72005/042448 2, 3.2, 1.5, 4.5, 0.69, 2.7 184.3, 4rGr/uS200¥030375

6.5 203.4, 14.6, 1.4 213.7, 4.2 221.3, 2.6, 1.4, 2.1,

4772, 2.3 23/0 1201 WO 2005/ 0424 /5 PCI7T USZ004/ 030575
246. 24 6.6, 5.1, p.6, 6.4, 3.7 %525 21,68, 06439 g 26126
2711.9, 18.5 2857, 3, 67.8 2962.1 3023.9 31>1000
32I1.Z 11.2 334, 46 252,89, 8.5

26 126

27 11.9,18.5

28 57.3,67.8

29 62.1

30 23.9

31 >1000

32 11.2,11.2

33 47,4.6

34 16.3,17.7

35 | 2.3,4.1

36 52.9

37 19,29

38 6.9,7.7,19.7,6.5,4.6

39 12.5,17.9

40 39.3,43.7

41 144

42 8.0,7.9
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3416.3, 17.7 352.3, 4.1 3652.9 371.9, 2.9 386.9, 7.7,
19.7, 6.5, 4.6 3912.5, 17.9 4039.3, 43.7 41144 428.0,

W@ 285024780 2005/ 042478 PCT/ US2004/ 030375 4343rCT/UE44/830375
45618. 3 The conpounds in Table 3 are al so of

i nt erest,

whi ch have been nmAade and

tested 1 Kew Se:

lable 5.

Conpofids of Interest StructurePhysicAl?DataEC50 (PPAR
delta) nMH NVMR (400 WMHz, CD30D)>3000 6 7.50-7.58 (m

7 08 6 H 4

8 H), ,8. 98-

243

45

618.3

The compounds in Table 3 are also of interest, which have been made and

tested likewise:

Table 3. Compounds of Interest

Structure

Physical Data

ECso (PPAR delta)
nM

HO,C._O

"H NMR (400 MHz, CD;0D)
8 7.50-7.58 (m, 8 H), 6.98-
7.08 (m, 6 H), 4.74 (s, 2 H),
4.73 (s, 2 H), 4.06-4.22 (m,
4 H), 3.84 (m, 2 H), 3.73
(m, 1 H), 3.58 (m, 1 H),
3.46 (m, 1 H), 3.23-3.36 (m,
3 H), 3.13 (m, 2 H), 2.33 (s,
3 H),2.31(s, 3H), 1.24 (t, J
=7.0Hz, 3 H), 112 (t, J=
7.0 Hz, 3H); MS (ES) m/z:
459 (M-H").

>3000

Hozcvo\fj\ CF3
AT

*H NMR (300 MHz, CDCl,)
8 7.51 (d, J = 8.7 Hz, 2 H),
7.19 (m, 2 H), 6.91 (d, J =
8.5Hz, 2 H),6.62(d, J=
8.4 Hz, 1H), 4.56 (s, 2 H),
4.07 (t, J =53 Hz, 2 H),
3.01 (t, J=7.0 Hz, 2 H),
2.21 (s, 3 H), 2.06 (m, 2 H);

MS (ES) m/z: 423 (M+Na").

17.6

G. Other Embodiments

The features and principles of the invention are illustrated in the discussion,

examples, and claims herein. Various adaptations and modifications of the invention

will be apparent to a person of ordinary skill in the art and such other embodiments
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74 2H. (m ), H200/ CF3. (s, ), 4.73 (s, 2
H, 4.06-4.22 (m ~4H, 3.84 (m 2H, 373\ S (m
wa204p/048768 (m 1 H, OO0 C3.46 (m 1 H), 3.23PGI/BR20041930375
3 H, 3.3 (m 2 H, 2.33 (s, 3 H, 2.31 (s, 3H, 1.24
are alsbtwithin The s€op& of th iok2 idaff :
(ES) m z: 45%4;( et th Yeﬁﬁ@bg%%mmgt%%ﬁlgrégﬁcorporated
in their entirety by reference.
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57.51 (d, J = 8.7 Hz, 2 H, H®C ---107.19 (m 2 H),
6.91 (d, J::~ CF3 a8.5 Hz, 2 H), 6.62 (d, J = Ste.
wOn04/0¥a378 1 H), 4.56 (s, 2 H, 4.07 (t, J = 5.BCHES2084/030375
H),3.01(tJ7OHz 2 H, 2.21 (s, 3 H, 2.06 (m 2
H; M5 (ES) mz: 423 (M-iddims G O her Enbodi nents The
features and principles of the invention are .
illustrated in the discussion, exanples, and clains

1. Agoempoundesf Porsnwdpt at i ons and nodi fications of the
invention wll be apparent to a person of ordinary

skill |noﬁ1e art ang1such ot her enbodi nents 128 WO
2005/ 042478 PCkT/ U8204/O 0375 are also within the
Y, .

scope

blications cited herelkn asRy
i ncor por at ed [ f

wherein
X is selected from a covalent bond, S, or O;
Yis SorO;

----- W - - - - - represents a group selected from =CH—, —CH=, —CHo—, —
CH;—CHy—, =CH—CH;—, —CHz—CH=, =CH—CH=, and —CH=CH—:

Zis selected from O, CH, and CH,, provided when Y is O, Z is O:

R and Rz are independently selected from H, C4_3 alkyl, C1.3 alkoxy, halo, and

NRaRp wherein Ry and R, are independently H ui C_y aliey;

Rs and R4 are independently selected from H, halo, cyano, hydroxy, acetyl, C4.5
alkyl, C1.4 alkoxy, and NR:Ry wherein R; and Ry are independently H or Cy.3
alkyl, provided that R; and R, are not both H:

Rs is selected from halo, phenyl, phenoxy, (phenyl)Cy.salkoxy, (phenyl)C1.salkyl,
Czsheteroaryloxy, C,.sheteroarylC+.salkoxy, Ca.sheterocyclyloxy, Ci.g alkyl, C1.g
alkoxy, Czgalkenyl, Co. alkenyloxy, Ca.g alkynyl, Co.g alkynyloxy, Cs7 cycloalkyl,
Cs.7 cycloalkoxy, Cs.zcycloalkyl-Cy.zalkyl, C;.7cycloalkyl-C.7alkoxy, Ca.
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----- W----- represents a group selected from=CH,
-CH=, -CH2-, CH2-CH2-,=CH CH2-,-CH2-CH=, =CH CH=, and

WO OMsO478 Z is selected fromO, CH and CH2, prOWUSEA4/030375

when Yis 0, Zis 0; R and R2 are independently

I -
K%)Zcf‘d‘él l@ﬂoi}f Q%Mkyl %l%ﬁbﬁsﬁkyﬁ ! rs]glggiéyr'] de%{aﬂkgx?_‘lr& Cs.
myojpalkmsaﬁdmkow,e i ndependently sel ected fromH,
hal o, cyano, hydroxy, acetyl, Cl-5 alkyl, C -4
al koxy, and NR,,Rd wherein R, and Rd are independently
HgﬁﬁHQ&hé’n al kyly -provirgs@dsthetta %@%l%earfﬂ)rﬂ&dmh—

R5 is selected from hal o, phenyl, phenoxy,

@ib‘henyl—)Qﬂz—SQHeoxy:—QWTeﬁ?ﬁﬁ @ncsatGy=CH—,
gRg%‘e%% oLyt %—XS,-C-Z Hsb -SE §|[ g%frés%ts ab@?f‘éygglectgﬂ fg)m =CH—,

al0tenCH,-CRafd dtenyClaxcyand2- 9 al kynyl, C2-9

al kynyl oxy, C3-7 cycl oal kyl, C3-7cyc|oalkoxy,

C3- 7CYO oal kyl -d - 7al kyl , C3-7CYd oal kyl - d - 7al koxy,
53 2005/ 042478 PCT/ US2004/ 030375

cycloal’kyl oxy- Cl. 6al kyl , Cl1_6al koxy-Cl_6al kyl ,
Cl_b5al koxy- C1_b5al koxy, or C3 7cycl oa

or a prisfpp éw%@@cé%ﬁa@@g@l@wa&?mm o, oo,

- CHz2- CH2- CH2 CH=, and -CH=CH, or R6 is absent when
- - represents a group selected from

2. EFCekcompcwrﬂdGmGlamaﬁdVI”tﬂteinO&hs SatdOn is 1 or 2; or a
phar maceutically acceptable salt thereof. 2. The
compound of claim1l wherein Xis Sor 0. 3. The
3. TREReWSbUNd 6f b 3 WRRERI X iskaicdvaleprpBahgnt bond. 4.
The conpound of claim2 wherein Xis 0. 5. The
conpound of claim1l wherein Yis 0. 6. The conpound
I\/\&e The conpound of :Miim
4. mhggg%rﬁgijq élg@?2ﬁﬁesr8§%b%9d of claim1l wherein Z
iIs CH or CH2.
5. The compound of claim 1 wherein Y is O.
6. The compound of claim 1 wherein Y is S.
7. The compounid of claim 1 wherein Zis O.
8. The compound of claim 1 wherein Z is CH or CH..
9. The compound of claim 1 wherein ---- - Waen-- represents —CHy,— or —
CHo—CHo—.
10.The compound of claim 9 wherein ---- - W----- represents —CHo—.
11.The compound of claim 1 wherein - - - - - Wa-ne-- represents =CH—, —-CH=,

=CH—CHz—, —CH>—CH=, =CH—CH=, or —CH=CH—.
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9. The conpound of claim1l1 wherein - - - - - W- - - -

- represents -CH2- or CH2-CH2-. 10. The conpound of
web@sm7wherein - - - - - W- - - - - represePt’BHUS2004/030375
-CH2-. 11. The conpound of claim1l wherein - - - - - W
- - - - - represents =CH, -CHs, =CH CH2-, -CH2-CH-,

=CH CH=, or -CH=CH . 131 WD 2005/ 042478
12. T £0i8po0sd e30kn® 1L heldie RuangbRadreindependentiyweleeted from

nd R4 a FB Hcd)fntl selected from H, hal o,
'gji?j:% CYgioy thi*ﬂ(}iy 1 )%YI koxy. 13. The conpound
of claim1 wherein RL and R2 are independently

selected from H, Cl1 3 alkyl, Cl1_3 al koxy, F, d, and
13. Tie. campourckotdaipo drwherein Raand 1 atednéeperriently sekested fom

ep ted_fr H rmethyl, nethoxy, F and
l_til[@”fzk q’Tﬁb?’%Igﬁ)ﬁ%jﬁoao? ‘3%213 m 1 wherein R3 and R4 are
independently selected from H, hal o, cyano, hydroxy,
C 2-4 acyl, Cl1 4 alkyl, and Cl_3 al kox 16. The
14. ThengssoprLingt ot¢iginm! iizwlvm@ﬁeRm aprd R;sarena%@@enﬁmﬂy;selected from
nmet hyl , and net hoxy. 17. The
@gﬁ—g@&?g"étbw( ai qﬁv\her ein R4 is independently

selected fromF, d, nethyl, nethoxy,

trifluoronethyl, fluoronethyl i fl yoronethyl
18. T&m ey et e Hwher@irbﬁp@naﬁ %ﬂ@%m@n%ﬂy selected from

or gﬁy%bp %rr?gY’L%%Sra%gptEﬁﬁ%ytHaungr%ﬁ%?k oxy and

trl fl uoromet hoxy. 18. The conpound of claim1l wherein

16. ThG, PRGN eEgairh dapdierall Red MASDERARtY SAIgefEd T H. F. Cl,

ana'?ﬁetﬁﬁx s sel ect ed from H d, and nmethyl. 19.
The” ¢onpound of claim 1 wherein R5 is selected from
Cl 7 alkyl, Cl1L 6 al koxy C2- 7 al kenyl, C2 7

R offafn iR 5 B s Pl pp . .
rﬁ‘éthgaln*@hwxﬁlnﬁﬂiﬁém@th laﬂ@oxﬁ&m‘fﬁwcam@blﬁméﬁw _
al kox 20. The conpound of claim| erein RS i

Oillﬂr@dﬂé@quﬁ@ﬁhﬁ/b éghdrpfluoismaetiyh, @mororsgﬂhraesx;,dlﬂuoromethgxy,

%@%@Péﬁgr 0P g%_@g@@g@y@gﬁ{&y% trifluoromethoxy.

18.The compound of claim 1 wherein R3 is selected from methyl, methoxy, H, Cl,
3r, I, Ok, —CH(CF3),, CF3, —OCF3, —N{CHg)2, —O—CH,COOH, and —
COCHgs, and Ry is selected from H, Cl, and methyl.

19. The compound of claim 1 wherein Rs is selected from C4.7 alkyl, C1.¢ alkoxy, Co.
7alkenyl, C,.7 alkenyloxy, C.7 alkynyl, C.7 alkynyloxy, Cs.7 cycloalkyl, Cz~
cycloalkoxy, C4.salkoxy-C+.galkyl, C1.salkoxy-Ci.salkoxy, and Cs.zcycloalkyloxy-
C.7alkoxy.

20. The compound of claim 1 wherein Rs is selected from phenoxy, (phenyl)C4.
salkoxy, (phenyl)C4.salkyl, Casheteroaryloxy, Ca.sheteroarylCq.salkoxy, Co.
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132 WD 2005/ 042478 PCT/ US2004/ 030375 5het erocycl yl oxy,
C3. 7cycl oal kyl - C1_7al kyl, C3. 7cycl oal kyl - C1_7al koxy,
w@nws0R478 7cycl oal kyl oxy- Cl_6al kyl . 21. The cor@DUSIH0©630375
claiml wherein R6 is H 22.The conpound of claim1
cifdxy Sc I- L Sad
B "G VBB M, G iog R G gl Gl and Co
fdyoloatkylaxyyC.salkyll uor onet hyl ,  f1 uor onet hoxy,
di f 1 uoronmet hoxy, trifluoromethyl, trifluoronethoxy,
and met hoxy. 23. The conpound of claim1l wherein RL is
21.PKé %ﬁ%uﬁfﬂ%f‘dﬁlmq:ﬁﬁhel’@ﬁwllsl-p and net hoxy, and R2
Is selected fromH, d, nd net hyI 24. The conpound
of claim23 wherein X is a coval ent bond. 25. The
ound of clai.m23 . wherejn X js.c alet b
22 ERERAMPOLB0 o ) TRESHSh adn dels BT R finCidngthy and
Meﬂftg(yYahé R;?ls gélecﬂamefrmrmmnﬁwéaﬁymfl@m@smet e BFluBramethyl,

O and Y is S 28.The conpound of " claiml erein Yis
fluramethexy, diflupgomethaxin triflraeoraethyl, tiifugrenmEthoxcapdgnethoxy.
VIGL11l i..i wherein Yis Sand Z- is C'-1. 30. The

compound of claiml1l wherein R6 is Hand R5 is sel ected

23. TheooiibotndldfylaimCll whereth R4y seledtdd fibkeRy ICF;Gheth gl Cl, and
al kenyl oxy, Cl_6al koxy-Cl. 6al kyl , and Cl1_5al koxy-

mgf XyaHQBZ 'srﬁﬁle@'?%’rf&md" J¢l, gndimeyl-wherein RS is
selected fromCl 5 alkyl, Cl_4 al koxy, C2_ 5 alkenyl,
C2_5 al kenyl oxy, and C1.5alkoxy-C1_5aIkoxy. 32. The

24. depmumpburid of aaim 20 whtereini X iS5 covakeat bohdd from CL. 3
al kyl, C1_3 al koxy, C2 4 alkenyl, C2_4 al kenyl oxy,
and Cl_3al koxy-Cl_3al koxy. 133 WD 2005/ 042478

25. REE dgpROMPS0EERn 33 whER8inCR @@(Wéieﬁtf bSR3 anaes &l

R5 is selected from methoxy, ethoxy, propoxy,
i sopr opoxy, propenyloxy i sopropenyl oxy,

26. Tq RO PEERO R oL YRES IO R St B et hyt - 34 The

conmpound of cI aiml wherein R1L is selected from H,

CF3, nethyl, d, and nethoxy;
27. The compound of claim 1 wherein Xis O and Y is S.

28.The compound of claim 1 wherein Y is O and Z is O.

29. The compound of claim™ wherein Y is S ana Z is O.

30.The compound of claim 1 wherein Rgis H and Rs is selected from C4.; alkyl, C4.
s alkoxy, Co7 alkenyl, C,.7 alkenyloxy, Ci.galkoxy-C.salkyl, and C4.salkoxy-C..

salkoxy.

31.The compound of claim 30 wherein Rs is selected from Cq.s alkyl, C1.4 alkoxy,

Ca.s alkenyl, C,.5 alkenyloxy, and C4.salkoxy-C1.salkoxy.

32.The compound of claim 30 wherein Rs is selected from C4.3 alkyl, C4.; alkoxy,
Co.4 alkenyl, Cy.4 alkenyloxy, and C4.zalkoxy-C4.zalkoxy.
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R2 is selected fromH, d, and nethyl; R3 is selected
fromH F, d, nethyl, and nethoxy; and R4 is sel ected
WO e@s0i247 , nmethyl, trifluoromethyl, trifl uorpPeEURIRY)30375

fluoronet hyl, fluoronethoxy, difluoronethyl,

di fl uor onet hoxy, and net hoxy. 35. The conpound of

claim1l wherein Xis 0; Yis O R3 is selected from
33. "Fhe lcpmuounﬁmfmim a0 dvmaéeind%yis S@Iﬁttwfrbm sateatye @tiogm

Brongxy; B AbRKY BrapeRogy RO BbEN Sk SBoxiniiiem Thaiony-

Metrfoxﬁnetﬁ@kyumethﬂnﬂnem i, étﬁ@lxﬁﬂetrﬁ/l Se@ide&heséy BN
1, i or3, OCF3 and f net’l hoxy

conpound of claim1 wherein X is coval ent bond Yis

F, d, nethyl, and nethoxy;
3. The RuP B Sith Milieh "o methyl, CF3, OCOF3, and
netrRyax eledted from HQEmRaUthWI cl, ahthhethos ein Yis Q

Z is 0; 134 WD 2005/ 042478 PCT/US2004/ 030375 R3 i s

selReds salectashirem i, Corandyaeltyl;, and et hoxy: aﬂd R4 is
Se'lﬁgﬁ%%@lefc'ié)d]?r m 'crgi:?'ﬁhﬂ% h%h%Fa m%&ygglgd et hoxy.

e conmpoun erein is O R3
i s Ryd$ seleeted from H, CE meghyl, triflubyomethyil tﬂﬁﬁémmth@qd

fluoromethyl, fluoromethoxy, difluoromethyl, diftuoromethoxy, and methoxy.

35.The compound of claim 1 wherein
Xis O;
Yis O;
Rs is selected from H, F, Cl, methyl, and methoxy; and
R4 is selected from F, Cl, methyl, CF3;, OCF3; and methoxy.

36. The compound of claim 1 wherein
Xis O;
YisS;
Rj is selected from H, F Cl, methyl, and methoxy; and

Rsis selected from F, Ci, methyi, ClMs, SCF3 and methioxy.

37.The compound of claim 1 wherein
X is covalent bond;
Yis S;
Rs is selected from H, F, Cl, methyl, and methoxy; and
R4 is selected from F, Cl, methyl, CF3, OCF3, and methoxy.

38.The compound of claim 1 wherein
Yis O;
Zis O;
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R4 is selected fromF, d, nethyl, CF3, OCF3 and

nmet hoxy. 40. The conpound of claiml wherein R3 is
waelsosrms fromH F, G, nethyl, and net hoxy; RaI/UUS2004/030375

selected fromF, d, nmethyl, CF3, OCF3, and net hoxy;

R5R5$s §&b@1«éﬂq=ﬁbﬁmm @l ﬁwe@lhahyénd Fetfor): ey, C2_7
6al koxy- Cl _6al kyl, and

al k I n

01R5m &eiggteéircsmﬁa&i Gs,iQCFs and meogbnpound of
claim 1 wherein XISO YisO; R5 is selected from
C1_3 al kyl, C1.3 al koxy, C2-4 al kenyl, C2_4

39. W&@Mb@ﬁm’d ofBdimdlwhetdiexy- C1_3al koxy and R6 is H
42. The compound of claim| wherein Xis 0; Yis S, R5

|s Ydeécted from Cl.3 al kyl, Cl1_3 al koxy, C2_4
gq C2_4 al kenyl oxy, and Cl_3al koxy- Cl1. 3al koxy;
|s H. 43.The conpound of claim 1 wherein XisO;

Y Rs |§Zselé8@d\rf@rﬂ(}ﬂ)5¥ @IZ#@hﬂCﬁ'ﬁwﬁiﬁﬂékﬁ)MS R1 is
selected from H, and et hoxy R2 is

nme
seReis wRlestediiom F€|C| @ﬁ&*ﬁ're@ﬁg,%cﬁgang @%ﬁh@ﬁl{ -ed from
H F, d, nethyl, and nethoxy; R4 is selected fromF,

ad, met hyI, CF3, OCF3 and nethoxy; and n is 1. 44.The
40. Tdenparapdund ot tlaim 1lwhersirei n

R3 is selected from H, F, CI, methyl, and methoxy;

R4 is selected from F, Cl, methyl, CF3, OCF3, and methoxy;

Rs is selected from C4.7 alkyl, C1s alkoxy, C,.7 alkenyl, C,7 alkenyloxy, Ci.
salkoxy-C1.salkyl, and C4.salkoxy-C1.salkoxy; and

Rgis H.

41.The compound of claim 1 wherein
Xis O;
Yis O;
Rs is selected from C4.3 alkyl, C1.3 alkoxy, C,.4 alkenyl, C,.4 alkenyloxy, and
C1.zalkoxy-C1.zalkoxy; and
Rgis H.

42.The compound of claim 1 wherein
Xis O;
Yis S;
Rs is selected from C4.3 alkyl, Cq.3 alkoxy, C..4 alkenyl, C,.4 alkenyloxy, and
C4.zalkoxy-C4.zalkoxy; and
Reis H.

43.The compound of claim 1 wherein
Xis O;
Yis O;
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XisO Yis S, RLis selected fromH, CF3, nethyl, d,

and nethoxy; R2 is selected fromH d, and nethyl;
wRd0sm4me ected fromH, F, O, nmethyl, and nmetPORYS20841630375

R4 is selected fromF, O, methyl, CF3, OCF3 and

!F%)%Ietﬂédﬂﬁﬁn?{)'mﬂy%tﬁ%l e\, aind téthopyerein n = 1.

ound of claima45 wherein R5 i's sel ected
fer@J@twwmmgsam rRetyyl;, C2_4 al kenyl, C2_ 4

al ken nd koxy-Cl 3al X'_andR6isH.
47. q-%seg%%g?l;%nﬂ i e{h)&rﬁr&cﬁn’@hw 'ected from

acry} isGsefddtéd from F, Cl, methyl CF3, OCF3 and methoxy; and

[4-][ 2- et hoxy- 3- [4- (t rifl uoronet hyI ) phenoxy] propyl ]t hi

o]A & 1ret hyl phenoxy] acetic acid,
[4-[[(2R) - 2-et hoxy-3 [4-.(trif| uorornethy;)pl -,Cil;
oxy] propyl Jti hio]-2- nethyl phenoxy]-, and acetic acid,

44 Tihé- ddrigsind2ofeiBmi-whérki t ri f | uor onet hyl ) phenoxy] pr opy
[ 1thio]-2- nethyl phenoxy]-. 48.The conpound of claiml

¢hYs acetic acid, [4-[[2-ethoxy-3-[4-

(t{(i-%éuor onet hyl ) phenoxy] propyl ] t hi o] - 2- met hyl phenoxy]
R>The compound of claim1l which is acetic acid,
[4R [s( s cted dtdmby,-CF 4, 4nethylr C,| amal mesthidryt ) phenoxy]

hi o I n 136 WD 2005/ 042478
&%X?%?@ﬁgg g}é ”l%%ﬂound of claim1 which is
ac tdd fidtn H, (R DI, ﬁfe[tﬁo d
(tlrQiI; ﬁ%?%rgigt E{h" ) phenoxy pr opy t hi o]xéar?et hyl phenoxy]
- . Rpis. sklecieg diomal Fo Cl cinathyl, ICTee Qe 2and mathoxy.
{2- Met hyl -4-[2-(4-trifluoronethyl-phenoxynet hyl) - butyl
sul fanyl ] - phenoxy}-acetic acid;

45. T dhpoindof dalr44, Wek@h‘?ﬂfﬂhy' phenoxynet hyl ) - penty

I sul fanyl ] - phenoxy}- acetic acid;

46.The compound of claim 45 wherein Rs is selected frorh Ci.3 alkyl, C4_3 alkoxy,

C..4 alkenyl, Co.4 alkenyloxy, and Cs.zalkoxy-C4.zalkoxy; and Rgis H.

47.The compound of claim 1 which is selected from |
acetic acid, [4-[[2-ethoxy-3-[4-(trifluoromethyl)phenoxy]propyl]thio]-2-
methylphenoxy]-,
acetic acid, [4-[[(2R)-2-ethoxy-3-j4-{trifluoromethy jphienoxy]piopylliinoj-2-
methylphenoxy]-, and
acetic acid, [4-[[(2S)-2-ethoxy-3-[4-(trifluoromethyl)phenoxy]propyl]thio]-2-
methylphenoxy]-.

48.The compound of claim 1 which is acetic acid, [4-[[2-ethoxy-3-[4-
(trifluoromethyl)phenoxy]propyljthio]-2-methylphenoxy]-.

49.The compound of claim 1 which is acetic acid, [4-[[(2R)-2-ethoxy-3-[4-
(trifluoromethyl)phenoxy]propyljthio]-2-methylphenoxy]-.
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{4-[4-Cyano-2-(4-trifluoronethyl-phenoxynethyl)-butyls
ul fanyl]-2-nmet hyl - phenoxy}-acetic acid;
W@ Rosp4p4fR- Al | yl oxy-3-(4-trifl uoronet hyl - phenorg/up2004§30375
| sul fanyl]-2-nmethyl - phenoxy}-acetic acid;
50.TR c{)mp[oﬁnl&fmﬂnbaqmwmyts?ad&lctddld |[¢Q[(23F2fetho>§h31[¢xy)
Etr o(g%mez %ﬂ]@ﬁp net hyI enox }-acetlc aci
4 ity Mﬁj XYiProRyItgeh tyiheasyvly- but yI sul f any
I']-2-methyl -phenoxy}- acetic aC| d;
{3-Chl oro-4-[2-ethoxy-3-(4-trifluoronethyl-phenoxy)-pr
51. Apphepdiraingfl dlaiph éseldctedhfretri ¢ aci d;
noxy) pr opy

4. 2- Et haxynmet hyl -3-(4-trifl uoro
e RN LRI o I
{ 42t Et hoxy- 2- (4-trifl uoromet hyl - phenoxynet hyl ) - but yl
sul fanyl ] - 2- met hyl - phenoxy}-acetic acid; and {4-[2-(;
@ Mﬁth)(b14d2t-(l4rfﬂﬂhemrmemylnmermogy)nethyl) -pentylsulfanyl]-phenoxy}-

% él fduoromat ~~yi - Nhe; : ;| xy) -
y ﬁf:'fjanyl] 2-met hyl - phenoxy}-acetic acid. 52.A

m@ymb-gfmqhﬂumohétﬁyl &b Frféi‘h buty|su|faﬂ¥lﬂ 2-methyl-

Cyano-2- (4-trifl uororret yl - phenoxynet ) - propyl
suIPF"ﬁH?K)} }-acafistagid;- phenoxy} - acet| c acid;

Kﬁaﬁﬁﬂ?ﬂ%@@ LR EIRENGRY prm -2 methyi-

phphenwy}aawhccawj;l d;

ié}-&;t?y- M&@tﬁo&éﬁ(ﬁﬁtﬁﬁ@gﬁﬁékyf hﬁgn%)%%trohp%/lls?ulfg%w 2-
{Zh{@ﬁﬂyﬂq%ﬁLg&ﬁgééauor onet hyl - phenoxy)-2-(4-triflu

or onet oxynethyl ) 137 WO 2005/ 042478
{FEEZ%EEB@MF(GSKD@Eérqmnetbyl-plwri)d)'-\bhﬂy*smlfanﬂ]@ﬁ}me’stﬁt-phenoxy}-

{4af§t'%@?fgyl oxy-3-(4-trifluoronethyl - phenoxy) - propyl su

{ef@r?wd-zﬁ[zrahbw -3-(BhAMey, B}néﬂ?ﬁtﬁrﬁr@%ﬂ ProRylsulfanyl-phenyi)-

) - 9?@@3@5&‘ Zl%l ] pgfenoxy) ha
{4-[2-Ethoxymethyl-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-
phenoxy}-acetic acid;
{4-[4-Ethoxy-2-(4-trifluoromethyl-phenoxymethyl)-butylsulfanyl]-2-methyl-
phenoxy}-acetic acid; and
{4-{2-(5-Chioro-thiophen-2-yimethoxy}-3-(4-trifiuoromethiyi-phencxy)-
propylsulfanyl}-2-methyl-phenoxy}-acetic acid.

92.A compound of claim 1 selected from
{4-{3-Cyano-2-(4-trifluoromethyl-phenoxymethyl)-propylsulfanyl]-2-methyl-
phenoxy}-acetic acid;
{4-[5-Cyano-2-(4-trifluoromethyl-phenoxymethyl)-pent-4-enylsulfanyl]-2-methyl-
phenoxy}-acetic acid;
{3-Chloro-4-[2-(4-trifluocromethyl-phenoxymethyl)-butylsulfanyl]-phenyl}-acetic
acid;
{2-Methyl-4-[3-(4-triﬂuoromethyl-phenoxy)—2-(4-triﬂuoromethyl-phenoxymethyl)—
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met hyl - phenoxy}-acetic acid;
{2-Methyl -4-[3-(4-trifluoronethyl-phenoxy) - propenyl sul
wo awglo}24phenoxy} - acetic acid; PCT/US2004/030375
{2- Met hyl - 4-[ 2- net hyl sul f anyl met hoxy-4-(4-trifl uoromet
brdpyisuifanll}-phbnoyylsadetiarmeid; - phenoxy} - aceti ¢ aci d,
4-12, 4- ,
f %éﬁpzxgom?)r (Frtriflueroniatbvsphenesy PeRyiRUiasyll-Lameiiyl-2-

nmet cetic acid; and; and
d[?%JnoR 05&%%4 Cdlfat rifluoronethyl-phenyl)-but-3-enyl su

{4‘-@%4 Bugﬂyimhgnoxphéif@dwﬂ@moat%hyleplmiocty)-bﬂap‘ylsmmmd]*ﬂd
sel ct ed from

{4 T%t%é’ﬁqp'%‘?n?)fy SACEREBAGE - phenoxymet hyl ) - but yl sul f any! ]
IR T oRTh ety phenoxy) prongnylsulfanylphanoj-acetic
| swcidinyl ] - phenoxy}- acetl c acid; ) - bt
R BT SRS ER St
{Zﬂwlﬁmfarﬂd][-@wdrfb)@} b&éﬁ@é@ﬂet hyl - phenoxy) - propyl sul f a
phenoxy}-acetic aci

{%d\éﬂl@hhoxywc%mfluprcﬂmibvbmmrrW)l—btpiulanvjfamyIBZBnathyhpUenoxy}
rog%lélw;é%%n a%d %get hyi sul f anyl ] - phenoxy}-acetic aci d;

{@[Mtﬁ@ky-éﬂfzt-ﬂ’tfmmmenyuthmE) bui-swmmdlf)aanuz raeﬂfwbﬁén oxy}-

| fanyl ] - phenoxy}-aceti c acid. A compound of claim
1, asefi %@P@d from
(R) {4-[ 2- Et hoxy-3- (4-trifl uoronmet hoxy- phenoxy) - propyl
sul fanyl ] - 2- net hyl - phenoxy}-acetic acid;

53. ARpMpbUrel ¢flclaim arselqﬁh@mmom 2- et hoxy- pr opyl sul fanyl ] -

%‘R@E{“ ¥'['f§“{hr§n"10 e Fg'aﬁgwbiwy'ﬁug?ﬁﬂkg)bsv@wa@@tl$ agid;
Pbrefhyrat -mﬂﬁﬁ@fﬁéthyﬁﬁﬁémyﬁf@tﬁyn h3BHYRI2P0R PARAGR

30375

acetic acid;
{4-[4-Methoxy-2-(4-trifluoromethyl-phenoxymethyl)-butylsulfanyl]-2-methyl-

phenoxy}-acetic acid,;
{2-Methyl-4-[3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-phenoxy}-acetic acid;
{2-Methyl-4-[4-(4-trifluoromethyl-phenyl)-3,6-dihydro-2H-pyran-2-

yimethyisulfanyl]-phenoxy}-acetic acid; and
{2-Methyl-4-[4-(4-trifluoromethyl-phenyl)-but-3-enylsulfanyl]-phenoxy}-acetic

acid.

54. A compound of claim 1, selected from
(R)-{4-[2-Ethoxy-3-(4-trifluoromethoxy-phenoxy)-propylsulfanyl}-2-methyl-
phenoxy}-acetic acid;
(R)-{4-[3-(4-Chloro-phenoxy)-2-ethoxy-propylsulfanyl]-2-methyl-phenoxy}-a cetic
acid;
(R)-{4-[3-(4-tert-Butyl-phenoxy)-2-ethoxy-propylsulfanyi]-2-methyl-phenoxy}-
acetic acid;
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(R -{2-Methyl-4-[2-(4-trifluoromethoxy-phenoxynet hyl) -
but yl sul fanyl ] - phenoxy}- acetic acid;

W@ R)s5p4p4fR- (4- Chl or o- phenoxymet hyl ) - but yl sul f argT/pSRo4@€30375
t hyl - phenoxy}-acetic acid;

(FB}{z{—Metr%ﬁIMZL(GLﬂrﬁIBUtqrheﬂhbﬁyl-ph}éﬁ@mﬁé%yblﬂmbmlféﬁWJphenoxy}
2- nmet hg Egenoxy} acetic acid,
( RACLYC @[I% 0- 4-[ 2- et hoxy- 3- (4-tri f1 uor omet hoxy- phenox

RO BP oo RSN Dicttwbrpeppsgsrestic
u lacahyl ] - phenyl } - acet i c acid;
ROyt o B B S o scet

( Rigcidt- [ 2- Et hoxy-3- (4-trifl uoronet hoxy- phenoxy) - propyl
su Ifa nyl]-2-nethyl- phenyl sul fanyl}-acetic acid;

BH{3:Chinre-Hyp- ethpzy-(344t~tr|ﬂﬂbmmeihexymhemmejr)wwtdm]ﬂbhqul-
ut hsul '&7@?%&)%3 %I[ﬂenyl sul fanyl }-acetic acid;

§'% 2 (4-trifl uoronethoxy- phenoxyrret hyl ) -
(mt{saL@mbf@m[Bl(zt dHISTAVPIRSH G zle}thé@fﬁwpgfg‘a gﬁa%r{éo.}yl}-aceﬁc

phar maceuti cal conposition conpri si
angcsk claim1, 27, 30, 31, 32, 34, 36, 37 39, 40,

6, 2p 193 an . 96 A hod f or
B30t 3% ool R oR AL Fch
, Rptiehylsulfantljipaestic g¢iadi tion, said nmethod conprising

inistering to a patient in need of treatnent a
(&ﬂf‘%ﬁcéébm% rQ“VtF'QP@'@@Bﬁ’ﬂﬁ@xlérﬁbaﬂ@xxﬁfprﬁhﬂsulfﬂ’ﬂkdk?sﬁgethyl-
ound of Formula (11): 139
20855a %%’%}yfc%%gg%ggl 030375 wherein X is selected
(R)darMethwil-ai[2+d-thfuaronBthyrphnoxyfine S butylsulfanyl]-
phenylsulfanyl}-acetic acid; and
(R)-{2-Methyl-4-[2-(4-trifluoromethoxy—phenoxymethyl)-butylsulfanyl]-
phenylsulfanyl}-acetic acid.

55.A pharmaceutical composition comprising a compound of any of claim 1, 27,
30, 31, 32, 34, 36, 37, 39, 40, 42, 44, 45, 46, 47, 51, 52, 53 and 54.

56. A method for treating or inhibiting the progression of a P AR-deita mediated
condition, said method comprising administering to a patient in need of

treatment a pharmaceutically effective amount of the composition of claim 55.

57.A compound of Formula (Il):
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- - - - - W- - - - - represents a group selected from

-CH=, -CH2-, -CH2- CH2-, -CH2-CH=, and -CH=CH; Z is
waedtososrd from 0, CH, and CH2, provided when YPCBHUS200#030375

is 0; RL and R2 are independently selected fromH,

Cl-3 al k@H C1-3 alRpxy, halo, and NRaRb wherein Ra

and Ro afe independgently Hor Cl-3 alkyl; R3 and R4
slectBd fromH hal o, cyano,
al kyl, Cl1_4 al koxy,
dre i ndgpendeniply i or
are“not_both
tabl e sarf thereof. Rs
e\n Xis Sor 0. 59

are i
hydr02§, acetyl,
whei -ein R ,; ang
al kyl, provided ths n
or 2; or a pharmaceuticalYy act
58. The conpound of claim57 wh
The conpound of claim58 mhe@ n hs 0. 140 WO
2005/ 042478 PCT/ US2004/ 030375 60. +ﬁe conpound of
claim57 wherein X is a covallent bond. 61. The
Wheﬁﬂconpound of claimb57 wherein Y is 0. 62. The conmpound
™ claim57 wherein Yis S. 63.The conpound of claim
57 wherein Zis 0. 64. The conpound of claim57
wherein Z is CH or CH2. 65. The conpound of claim 57
Mg pelepted from a covagnt bond, S, or Qspr esent s - CH2- or
CH2- CH2-. 66. The conmpound of claim®65 wherein - - - -
- W- - - - - represents -CH2-. 67. The conpound of
¥li@Bror®y;, wherein - - - - - W- - -'- - represents
-CH=, - CH2-CH=, or -CH=CH . 68. The conpound of claim
57 wherein R3 and R4 are independently selected from

H _ h; _Cy: - : -3 al koxy. , The
corrpg\hﬁd of C a?%rgé a\?é]ljé%éisg?é&?ecﬁr %EEZ— 5 —CH—, —CHo—
CHgepen@brtiGHe¢chadte@H=+OM—H, Cl1-3 alley=, Cl1-;

al koxy, r, d, and Br. 70.The conpound of claim 69
wherein RL and R2 are independently selected from

Zis selected from O, CH, and CH,, provided when Y is O, Z is O;

R1 and Rz are independently selected from H, Ci3 alkyl, C4.3 alkoxy, halo, and
NRaR, wherein R, and Ry, are independently H or Cq.3 alkyl;

Rs and R, are independently selected from H, halo, cyano, hydroxy, acetyl, C1.5
aikyl, Cr.4aikoxy, and NRcRy wheren k¢ and Ry are independently i § or Cq3
alkyl, provided that Rz and R4 are not both H;
nis1or2;

or a pharmaceutically acceptable salt thereof.

58.The compound of claim 57 wherein X is S or O.

59.The compound of claim 58 wherein X is O.
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H, methyl, nethoxy, F and . 71. The conpound of claim

57 wherein R3 and R4 are independently selected from
woRo0aka78 cyano, hydroxy, C 2-4 acyl, Cl-4 al kpdT/Us2004/030375

Cl_3 al koxy. 72.The compound of claim71 wherein R3 is

60. Thd epamdeint! of cltheB atiefdiox isla Eovalent bBRENY! , and
met hoxy. 141 WO 2005/042478 PCT/ US2004/ 030375 73. The

compound of claim71 wherein R4 is independently

t hoxy,
61.fﬁ%?ﬁﬁ%@uﬁﬁf&ﬁ‘ﬁ%m}qﬂu\w%@# énél fl uor onet hyl
chlorodlfluoronethyl dlchlorofluoronethyl
| uor onet hoxy,  difl onet hoxy
62. -E}Pl? Smepﬁé%ﬂ?émvheEﬁ'%N@l%fl uor onet hoxy and
trifluoronmethoxy. 74. The conpound of claim57 wherein
R3 is selected fromnethyl, nmethoxy, H d, Br, I,
63. T compoCRE)d claiiR37 wheked Z-id@CH3) 2, - O CH2000H, and -
COCH3, and R4 is selected fromH d, and nethyl.
75. The conmpound of claim57 wherein R3 is selected

64. Trﬁ@ebﬂﬁpoﬁnd(afcldrﬁtéwme?éw;.5‘?THII<BWCH nd R4 is

selected fromF, d, nethy uor one hyI,
di fl uoronethyl, fluoronethoxy, difluoronethoxy,

[ t . trJ fl uoronet ho and net ho 76,.The
65'%%%%@%8@? °E¥£ﬂ'%%77whﬁé%’%u'ﬁ R~ YU -SaredFREPS T FoH— or —
CH3—Crthyl, C, and nethoxy, and R2 is selected from

H d, and nethyl. 77. The conpound of claim 76
wherein X is a coval ent bond. 78. The conpound of

' | ent b
66, B b o e B R -7 Wi OB A
is 0. 80. The conpound of ciairn 57 wherei,, X'Is O
ound of claim57 wherein Y is

67. T\ rombOnSt ef Sp b BeRBhmaum Y Sch ar IPBISEREs o GHae, —

eSS & Lo The conmpound of claim57 wherein
RZis sel ecteJqugf’nH CF3, nmethyl, d, and nethoxy;

R2 is sel ected fromH d, and rrethyl RS is selected
net d neth
68. ﬁ'Fle corﬂpodnd of’clal E%’ Whe?enln émanc? >§Y4 are mdependently selected from
H, halo, cyano, Cy.4alkyl, and C_3 alkoxy.

69.The compound of claim 57 wherein Ry and Rz are independently selected from

H, Cisalkyi, Cosalkoxy, T, Cl, and Br.

70.The compound of claim 69 wherein Ry and R;are independently selected from
H, methyl, methoxy, F and CI.

71.The compound of claim 57 wherein Rz and R, are independently selected from
H, halo, cyano, hydroxy, C 24 acyl, C14alkyl, and Cy.3 alkoxy.

72.The compound of claim 71 wherein R3 is independently selected from H, F, Cl,
methyl, and methoxy.
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142 WD 2005/ 042478 PCT/ US2004/ 030375 R4 is sel ected
fromF, d, nmethyl, trifluoronethyl, trifl uoronethoxy,
w0 bawsoereg hyl , fl uoronet hoxy, difl uoromnethyl, PCT/US2004/030375
di fl uor onet hoxy, and net hoxy. 84.The conpound of claim
73.Fiie wharpeiund of dlaind 71 ¥Wwhere® RR®s inﬁe@@hdéhﬁ}ﬁsélfb@t@d‘fror’ﬁ F, Cl,

Gethyaroo R uStome thil Miromssty, Eg‘llu%%%%@uﬁg?und of
éﬁl@fdﬂlfﬁfor%%rﬂ%ﬂ n(’jlcﬁl ﬁfi@o&oﬁéﬁyiﬁlg@&ﬁ?&%&r §§|§g}
q;hlotqdlflumonwthO)QFulcfﬂm‘%ﬁllmn«immﬂtdxy)%d &ﬁluﬁi‘@m@g’@gg

of claim57 wherein X is covalent bond; Y is
selected fromH F, d, nethyl, and nethoxy; and R4 |s

74. mé @@ﬁ@@uhUQfﬂCFampé? mé,am Rs %&le%ﬁ%eﬁ Bfiopy, H, Cl,

ound of claimb57 ere

. Th
B 1Oocr O EF o QF s QOF rethHa) ne O GHGOOH AN

GRCHn BRI R Pcpd o KT apg sty s°s: 710 0
R3 is selected fromH F, d, nethyl, and nethoxy; and

4 is selected fromF, d, rrethyl CF3 OCF3 and
75. ﬁ%mpound of claim 57 wherein R; is selected from H, F, Cl, methyl, and

methoxy, and Ry is selected from F, Cl, methyl, fluoromethyl, difluoromethyl,

fluoromethoxy, difluoromethoxy, trifluoromethyl, trifluoromethoxy, and methoxy.

\

76.The compound of claim 57 wherein R, is selected from H, CF, methyl, CI, and
methoxy, and Rz is selected from H, ClI, and methyl.

77. The compound of claim 76 wherein X is a covalent bond.
78. The compound of claim 77 wherein X is covalent bond, Y is S and Z is O.
79.The compound of claim 57 wherein X is O and Y is O.
80. The compound of ciaim 57 wherein, Xis O and Yis S.
81.The compound of claim 57 wherein Y is O and Z is O.
82. The compound of claim 57 wherein Y is S and Z is O.
83.The compound of claim 57 wherein
R1is selected from H, CF3, methyl, CI, and methoxy;

Rz is selected from H, CI, and methyl;
R3 is selected from H, F, ClI, methyl, and methoxy; and
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143 WD 2005/ 042478 PCT/ US2004/ 030375 89. The conpound

of claim57 wherein R3is selected fromH, F, d,
woreaolpiz47@and et hoxy; and R4 is sel ected from FCT/TE2004/030375

met hyl, CF3, OCF3, and nethoxy. 90. The conpound of

cl &,iis 5@levteerfairm FXCS,(h‘neﬂﬁyl stnﬂmoeretﬁylS eiREreMetHaR H
met ho R2 is selected from

ﬁuaw%vh{)vor@mt %I@E&%@"ﬁt% dflueronaethompt dnd methoxy.
and met hoxy; R4 is selected fromF, O, nethyl, CF3,
OCF3 and nethoxy; and n is 1. 91. The conpound of
84. 'Eheacmm@@unﬁefelamm Xrsher¥ins S; RL is selected fromH,
CF%, ﬁt hyl , , and nethoxy; R2 is selected fromH,
'3 mathyl R3 is selected fromH, F, C, nethyl,
andf ig®y-noxy; and R4 is selected fromF, d, nethyl,
3, OCF3 and nethoxy. 92. The corrpound of claim 92
vm&aes ﬁelﬁctedlfrorﬁBH Fh €l coetrodirehdmethaiynand whi ch is

h[‘f%%ie%te :'I: él aCIt?‘M QF@O%W)@ n}fﬁ@ﬂ’@ky) pr opy

I sul fanyl ] - 2 met hyI phenoxy} acetic acid,

4-[(2S) - 2- hydr oxy trifluoromet hyl - phenoxy) - propy

85. 1{*@J¢qraﬁ9uqld obclaimt ww(wemoxy} and
{4X[|g-dat hoxy-3-(4-trifl uoromet hyI - phenoxy) - pr opoxy] - 2-
nmet hyl -’phenoxy}-acetic acid. 94. A pharnaceuti cal
co¥p®si;ti on conprising a conpound of any of claimb57,
80,, .83, 85, .86, 88_ 89, 90, 91, 92, 93, and 94.
Rs is selected from H, F, CI, methyl, and methoxy; and

Ry is selected from F, Cl, methyl, CF3, OCF; and methoxy.

86. The compound of claim 57 wherein
X is covalent bond;
YisS;
Rs is selected from H, F, Cl, methyl, and methoxy; and
Ryis selected from F, Cl, methyl, CF3, OCF3, and methoxy.

87.The compound of clairm 57 wherein
Yis C, |
Zis O; ‘
Rs is selected from H, F, Cl, methyl, and methoxy; and
R4is selected from F, Cl, methyl, CF3, OCF3 and methoxy.

88.The compound of claim 57 wherein
Yis S;
Zis O;
Rs is selected from H, F, CI, methyl, and methoxy; and
R4is selected from F, Cl, methyl, CF3, OCF3 and methoxy.
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144 WO 2005/ 042478 PCT/ US2004/ 030375 95. A net hod for
treating or inhibiting the progression of a PPAR-delta
wore@sasRa@ condition, said nmethod conprising PCT/US2004/030375
adm nistering to a patient in need of treatnent a
89. Pracoatzaundaf ¢lgineB7eghensin anount of the conposition
of Fsg,l %Isrglgééd Jfl%sm H, F, Cl, methyl, and methoxy; and

R4 is selected from F, Cl, methyl, CF3, OCF3, and methoxy.

90.The compound of claim 57 wherein
Xis O;
Y is O;
R1 is selected from H, CF3, methyl, Cl, and methoxy;
Rz is selected from H, Cl, and methyl;
Rs is selected from H, F, Cl, methyl, and methoxy;

Rsis selected from F, Cl, methyl, CF3, OCF; and methoxy; and
nis1.

91. The compound of claim 57 wherein
Xis O;
Yis S;
R1 is selected from H, CF3, methyl, Cl, and methoxy;
Rz is selected from H, Cl, and methyl;
Rs is selected from H, F, Cl, methyl, and methoxy; and
R4 is selected from F, Cl, methyl, CF3, OCF; and methoxy.

92. The compound of claim 92, wherein n = 1.

93. The compound of claim 57 which is selected from
acetic acid, {4-[(2R)-2-hydroxy-3-(4-trifluoromethyi-phenoxy)-propylisulfanyi]-
2-methyl-phenoxy}-;
acetic acid, {4-[(2S)-2-hydroxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]- 2-
methyl-phenoxy}-; and

{4-[2-ethoxy-3-(4-trifluoromethyl-phenoxy)-propoxy]-2-methyl-phenoxy}-acetic
acid.

94. A pharmaceutical composition comprising a compound of any of claim 57, 80,
83, 85, 86, 88, 89, 90, 91, 92, 93, and 94.
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95. A method for treating or inhibiting the progression of a PPAR-delta mediated
condition, said method comprising administering to a patient in need of

treatment a pharmaceutically effective amount of the composition of claim 94.
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