4- ( ( PHENOXYALKYL) THI O) - PHENOXYACETI C ACI DS AND ANALOGS CROSS- REFERENCE TO
RELATED APPLI CATI ONS This Application clains priority to United States
Provi sional Patent Application No. 60/504146, filed Septenber 19, 2003,

which is hereby incorporated by reference in its entirety. STATEVENT
REGARDI NG B &@&d@@@ﬂi NOXYACEHGAGCHIBNMINDTANALOGS! ch and

devel opnent of the invention described bel ow was not federally sponsored.
BACKGROUND OF THE | NVENTI ON Car di ovascul ar di sease (CVD) is prevalent in

the world and is GROSS-REPERENCE TO RELATED AFPEKETIONGes such as
di abet es and obesity. Many popul ation studies have attenpted to identify
the risk factors for CVD, of these, high plasma |levels of |ow density

| i popr ot ei I

(>200mg! al )R teRP R clalrs iy 1 OB SRl IS0l Pkl KEBIARR 1oy . o)
are cbtmﬁOaﬁBtbld& tiledeSeptonmperHe, QﬁGB whlpbnﬂ; aetebyCindogpdrayed biresferatice Few

t hei dp & i geti ng | ow HDL-C and tri gl ycerides. The peroxi sone

prol i fré S€81el¢t i vated receptors (PPARS) are netabolic sensors regul ating
t he expression of genes involved in glucose and |ipid honmeostasis. Agonists
of the PPARa subtype, such as LOPID(r) (genfibrozil) and TRI COR(r)

(fenofi br aS@)\TEMENE@EﬁAP@ING ERDERMRYY SHQNEO REDCRESE ARGNIDR( I )

(rosiglitazone nuleate), are reat ment of dyslipidem a and
di abetes, respectively. Anot hgéﬁgfglr‘giépME& hi s nucl ear receptor famly,

the peroxi sonme proliferator-activated receptor delta (PPAR delta or PPARG)
is also a necessary transcription factor reported to be involved in

regul ati ng @@rrégearﬁb@n@ledﬁwelpnmgnkpfrfbearb\(ﬂntmdm!:rémlrlg@low waponatii t ure.
PPAR del ?ﬁ '%%%q shown to act as a "gateway" receptor nodul ating the
expressmn% YRe ot'her PPARs (Shi et al., 2002, Proc Natl. Acad. Sci USA,

99(5):
BACKGROUND OF THE INVENTION

Cardiovascular disease (CVD) is prevalent in the world and is often associated
with other disease states such as diabetes and obesity. Many population studies
have attempted to identify the risk factors for CVD; of these, high plasma levels of low
density lipoprotein cholesterol (LDL-C), high plasma levels of triglycerides
(>200mgy/dl), and low levels of high density lipoprotein chol esterol (HDL-C) are
gunsidered o be among the most importani. Currentiy, there are iew thelapies

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 PPARy subtype, such as AVANDIA® (rosiglitazone
maleate), are used for the treatment of dyslipidemia and diabetes, respectively.
Another member of this nuclear receptor family, the peroxisome proliferator-activated
receptor delta (PPAR delta or 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 highest expression in liver, 2) PPARy appears primarily in
adi pose tissue, and 3) PPARS has the wi dest distribution -- ubiquitously
in adult rat (Braissant et al. 1996, Endocrinol ogy 137(1): 354-366) and
in aIéxptahdﬁhmd?PAK@J@eM%be@d shewn o act as Ac ‘Datawry’Ireoeptor moaln@mg

a0 ohe prorecssn of REUET AR U 6y Ptbe Blatfbcnd, SO1UeA BIBF Shea
provi @92@1@ tESEN réﬁ’éfﬁéﬁ&@dl%é‘ﬁa@fa d.éﬁndtlﬂn@.s@é QRstiiButiorhi1y PRRtREOl | sm  The

mai n effect t hese conpounds in mce (Leibowtz et al., 2000, FEBS
Lef t . shbndy tBk: HGtest Bxpressibroindser, r2)d§BARy @ppkayspii@arilyen ad]posle tissaep1, Proc.

Nat|. Acad. Sci. USA 98(9):5306-5311
1 poganst & HPA%@r@a@sdm%e%mmpum-%u%%ﬁat%ﬁ%h“%&?l? tdby@ el o 11

littl f I

nonk P@s%%! Eﬁﬁ”@’q‘r’@ﬁgagz Feste?gr‘b?ﬁ%m@%hﬁp efirstzli ceI Egépﬁéou%i a process
fa| | ei?cludlﬁ#ﬁf@ﬁlﬁ(ﬂlwéﬁﬁbﬁlbfﬂlnalraﬂimxyl (gnd EMeLaIWsM@mM&fletm 1 ﬂ@@? step, a
ransfer of cellular chol esterol and phospholipids to the apolipoprotein
A-1 deigbeias6(8):189-1324). nedi ated by the RTP b!ondi ng casset Itoe trpaﬁsporter
Al (ABCAl) (Lawn et al., 1999, J. din. Investigation 104(8): R25-R31).
PPARS activation has been shown to increase HDL-C |evel through

transcri ptReceitlyr potdndtigandsofor RBARS qeve ‘beenqiubdibhed 200vidirg abetteNat | .

Acad. Sci. USA 98(9 5306- 531 d
exgr elé%chlfﬁtainﬁ'ﬂ%&fr'ﬁ)pfh'ﬁﬁﬁgn = livit )@%@Bﬁra'i? s H%ﬁg%t?@%@@fﬁﬁs%%%lﬂ@ﬁ n

pat | g@y .nﬁp’ﬁc% AES X ePar tthi ZBBB%S@)M SREIRBageS,

t her rng t deve oprrent o at heroScleroti'c | esions. Existing
t Bﬁr anmgnkeyshmlp/er ehal. ,ez(ﬂ@‘r Gromi Matli Acadids. YHA 96(R)19806-03kl) wad @h decr ease
C but sho

ffect 0 f,i b h PPARa
agoni '§P€eatsﬁdf‘\ﬁllﬂﬂ/ée W@%@V‘ %ﬂ?%?‘ﬁ&l!z@gén{:ga I @?cr%e nCeel evation. In
addi tﬂrigrycehuég \Mhﬁhﬁlé Rifricesn gRIOBS (aBNGUGH MsTRY |@Jeww@eéiu§@reafséd ¢l yceri des,
an additional risk factor for cardi ovascul ar di sease and di abet es.

El evamodkeysle HREt-G renadves ehaestaen! fiose pesplbenal cells tipueih atsosess Gallgdi n
rAgg'O%t arst a&a‘iestero‘?%%%ﬁbﬁn e HLARGS e (RRAGE stp, SRFEEPLNGRUF THE

cholesterol and phospholipids to the apolipoprotein A-l component of HDL, is
mediated by the ATP binding cassette transporter A1 (ABCA1) (Lawn et al., 1999, J.
Clin. Investigation 104(8): R25-R31). PPARS activation has been shown to increase
HDL-C level through transcriptional regulation of ABCA1 (Oliver et al., 2001, Proc.
Natl. Acad. Sci. USA 98(9): 5306-5311). Through induction of ABCA1 mRNA
expression in macrophages, PPARS agonists may increase HDL-C levels in patients
and remove excess cholesterol from lipid-laden macrophages, thereby inhibiting the
development of atherosclerotic lesions. Existing therapy for hypercholesterolemia
includes the statin drugs, which decrease LDL-C but show little effect on HDL-C, and
the fibrates, the PPAR« agonists that have low potency and induce only modest HDL-
C elevation. In addition, like the fibrates, PPARS agonists may also reduce
triglycerides, an additional risk factor for 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).



AMVERI CAN PHYSI CI ANS (1999 May-Jun), 111(3), 241-8). 2 Exanples of known
PPAR del ta agoni sts variously useful for hyperlipidema, diabetes, or

at heroscl erosis include L-1 65041 (Leibowitz et al., 2000) and GA601516
(Aiver et al., Proceedings of the National Acadeny of Sciences of the

United States of America (2001), 98(9), 5306-5311). Treatnent of

differentiated THP-1 i th GAE01516 ind ABCAL nRNA i
2nd enhandotAMBREI0EEPEWDI PRI et StR SBE0L SN USSP SRR, | nvent | on
The @é&%‘s?&é@?ﬁcﬁo&@ﬁﬁatm@E-fésdiqf('E‘éh@b i#z)etbﬁ.',@‘UOO)%'@W@mmé( R2 /

R4 wherein X Is selecte roma covalent bond, S, or O;
Y i s (Bliver 6t ak, Proceeding$\of the NationalrAmmdesenoESaiegcesipf #el doitediStatesn =CH-

-CH=, -CH2-, - - P -, +CH2-CHr, = . 5 CH; Zis
sel e&f(ﬂ“PF'B?n(ggyé—Ig&% é%gggﬁ% EE‘%?%W‘?%OW%F%F%G‘?%'?; and R2 are
i nde I I drPxYd eARdcednd  NRaRb
wher gﬁ%ﬁ%éﬁﬁb@@ﬂ??ﬂ%ﬁ%%ﬁ?&ﬂ @qNCq@%(pgﬁs%/l; 3dR3 and R4 are

i ndepzhodiestetof efkixdarodhésenelis. hal o, cyano, hydroxy, acetyl, C1-5 alkyl,
Cl.4 al koxy, and NRcRd wherein Rc and Rd are independently Hor Cl1.3

al kyl, provided that R3 and R4 are not both H R5 is selected from hal o,
phenyl, phenoxy, (phenyl) Clswmahighylof thehavyhtién - Sal kyl ,

The invention features compounds of Formula (I) below:

OH R4
X Ry
O/l\/ R4
'W\
Y 1 ‘ \\Z R3

Rs Rg
)}

wherein

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

YisSorO;

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

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

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



C2_5het eroaryl oxy, C2.5heteroaryl C _5al koxy, C2.5heterocyclyloxy, Cl1.9

al kyl, C1.8 al koxy, C2.9 al kenyl, C2.9 al kenyl oxy, C2.9 al kynyl, C2.9

al kynyl oxy, C3.7 cycloal kyl, C3.7 cycl oal koxy, C3.7cycl oal kyl -CL1. 7al kyl
C3. 7cycl oal kyl - C1. 7al koxy, C3_ 7cycl oal kyl oxy- Cl. 6al kyl

Cl. 6al kox\RGIndRl kyd ind6pehabhityyelEdteBatdmxy, has, (9ano, RegrokpahdetiloLysCL. 7al
koxy; R6 is H when

- - - - - W- - - - - represents a gr sel ected from
-CH=, - G%,l,CMkwﬁﬂd-W@@?r%Bcﬁéﬁj%ﬁe 'Bﬁe%“‘?@qg(ﬂéé’ﬁtcwhen - - -
- - W- - - S R e from=CH, =CH CH2-, and
=CH CH=; E%W'npﬁ"gﬁ%agﬁgg& 8?dgi4p ar maceut ﬁgal |y acceptable salt thereof.
The invention also features conpositions that include one or nore conpounds

f F | | h i cal ; e " Th
Conpos! 11 QS SRPQeG TREL hlbs PBENdrPhP W W) Ererat (bro Rl
phar mceut@%%&éh%%@asﬁ @Qﬁ@fe?@ar?(lﬁ@gg?ﬁﬂ/! @5_9«&@%&:@%@93@ B9, C1

bl ood- pressure | I'ng "agent s, Anot her aspec hé i nventi on

i ncl udes ratkduyd €-0flkenyh & tdatketiviaiyo Sed alkymyh dinddkgyl@ohasicycioatyl,n

vari ous hods, for treatin revent,i ar i nhi pjt i progr essi on
of, a condi?i Cd’ﬁ'%“?“@%’t %7%¥c9¢q{gylgﬂpilgyﬂq”%a{ﬂcgflgamgebpﬂgo@é| %. Said

condi {1 on 7opabamtarxy Bilallg, DllealkoXy CiGaligl, CLAKGC, LikakypuaSsul ar

di seases, tabolic” X S?lndroma, hyper chol est erol em a,

hypo- HDL- cBy¢lealkylosy-&rizalkoyper - LDL- chol est erol emi a, dysl i pi deni a,

at heroscl erosi s, and obesity. 4 One enbodi nent of the present invention is
a nethod for treating a PPAR-delta nediated condition, said nethod

conpri si NR#AEH wheher-i-ng Wo- & patcpeegents arggedp stlectadciiomentCld=, —

pharmaceutically effective angunt of a conp r conposition described
her ei n. Afeftitrer —shblediGidar of F‘ﬁﬂﬁ#ﬁs@'ﬂ‘g'—r%'ﬁm is a method for

I nhi bi ti ngM&s absent when - - - - - Wan--- represents a group selected from =CH—,
=CH—CH>—, and =CH—CH=; and

nis 1or2;
or a pharmaceutically acceptable salt thereof.

The invention also features compositions that include one or more compounds

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

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

lowering agents, or both.

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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onset and/or inhibiting the progression of a PPAR-delta nedi ated condition,
said nethod conprising admnistering to a patient in need of treatnent a
pharmaceutically effective anobunt of a conpound or conposition described
herei n. Exanples of conditions that can be treated with a PPAR

del ta-agoni st include, wthout limtation, diabetes, cardiovascul ar

di seases, tab rone er chol est er 1 .
ypo- HoL. cHoP conedient & hyTesentTSHE s Mo r teayiop e RAR dett
at hefrﬂéaig?%&ébﬁ?méﬁdsa?@ﬁﬁtﬁdd c&h’ﬁn’sﬁigd@dmﬁnétaﬁhg@&é deBﬁf Wﬂéﬂoy&er i deni a,

m xed hyperlipidem a. For exanple, dyslipidem a (including
hypertreqintmmaa)hammcbetlmilg effective amgunt ioé af@nmpwntgocmposme | ow HDL (<
35 or,40 /. dl high triglycerides (> 200 ng/dl), and high LDL (> 150
rrg/dlcjescﬂaggth% Bt features and advantages of the invention will become
apparent from the detailed discussion, exanples, and clains below. 5
Detail ed Description The invention feat ures conpositions containing
conpounds Another eobediment of the ipsesayd vavesiionds yp wethadder indykitingthtods of

agont e AngiS blRG, R PRRYe SR o S AReFE ffeRiiBaRBpRfibn H, e |
f ol | owetibacddmnhpasing i=simitisteningto sapatisntdih aced df@reraaheam phatrhaiceutically
hyperchol esterolema, hypertriglyceridema, |lowHDL-C,  obesity, diabetes

and/ of %‘Nﬁt%ﬂ@‘é“tﬁf@mﬁwd @) C?WEP%‘Q?P@SP[QQQ:WEQ}@I 2) |lowering
triglycerides, 3) lowering free fatty acids, and 4) decreasing insulin

| evels. I nprovenent in HDL-C and trigl yceri de levels is beneficial for
cardi ovascﬁkaxnpresadftdmnditibns ot danolve tréatadewited PRAR d&ﬂfa -agorgstyineludedes and

free f cogntributes,.to re obe orate or prevent
di abe‘ﬁ@%om &@q@é‘r aﬁtb UHBF%YWP ?SWSPL%%%‘Q I Gs a ggt evvvay

r eceHﬁﬁferél‘i‘tﬂéste"r&gm|§trﬁ/§>otlll'l§L%&$éM>é}h%ChP/FéF—MDchr@lé&érolwﬁiaeaf receptors
such as ot her PPARs. i nstance, PPAR delta has been shown to bl ock

PPARydyed;mc@ma atme;mefQSISSamnobeaﬁtwlD@lmldamcmm@h@ﬁgr ession; it has also
been ﬁ \%gﬁycerl %slésomqaﬁ& dv\dn)}prérﬁpqgemia.uForexampIe, dyslipidemia (including

hyperlipidemia) may be one or more of the following conditions: low HDL (< 35 or 40
mg/dl), high triglycerides (> 200 mg/dl), and high LDL (> 150 mg/dI).

Additional features and advantages of the invention will become apparent from

the detailed discussion, examples, and claims below.



nucl ear receptor corepressors SVMRT (silencing nmediator for retinoid and
thyroid hornone receptors), SHARP ( SMART and hi stone

deacet yl ase-associ ated repressor protein), and HDACs (histone

deacetyl ase). Thus, conditions directly mediated by these nuclear
receptors, such as obesity and type ii diabetes, can oe indirectly

nedi ated by PPAR delta (See, for_exanple, Shi et al., 2002, Proc Natl.
Acad. Sci USA, 99(5): 2613- Refailed&egorilionis of the invention relate to
treating hypertriglyceridema, raising levels of HDL, |lowering |evels of
LDL, and/or lowering total cholesterol. Preferably, the nethods of

treat ment Eheeinyeaticn fdatdresi ddmpogitionsecamtbmingcdrnpoendsof Fodnulat(l)an, or
degree of side effects, such as edema, normal|ly associated with other

exi stthBRPOVRSWHPIMEEY sectife and\ReiNcgs Af SISNGPRET described bel ow. The
specification is arranged as follows: A) Terns; B) Conpounds; C)
Synthesis; D) Formulation and Adm nistration; E) Use; F) Biol ogical

Exanpl es; Phefdrde: compboddsehthe inzadtian arerpoteat PP&Rhdelfhagorista thalibj ect " as

oo lhas artand Rt pr firéa itk By TR Srasietancs BRRC | mons .
The t&ifinidtORIPRSHHRHE With Bl p&cholestardia; hyg%rg«r‘grﬁctérﬁre%ia, loERADE -Chat

amount  of active conpound or pharnaceuti cal | hat elicits the
bi ol oafiesily, dinbatasi aidiat Metaholions Synhdramne: HJneresgivgdnbLLniewsl, 2r human t hat

i s bei . t b h t el i an, ' dQe: th

cr i i eParn e, ahRERadne L EUP AN (TFEA AL RIS The el ay
of t hensrBe6met iNMDRLC aat Afgipteridielevigiis Wshefitial for cardiovsscutar hedilthor der
being treated. Conditions directly or indirectly nmedi ated by PPAR delta
i ncl uBleaddsiinn, slesreased leyetiof dolyeeridasard Eee falhy acigs soptibmtediasesiies,

Met ab&t‘%ﬁt}’éﬁ’(‘:ﬁy@g%%ﬁfe o é@%&ﬁpﬁﬁlaﬁéﬁfsr. ol em a, hypo-HDL-chol esterol em a,

hyper = erolem

PPAR delta, being ubiquitously expressed, can act as a gateway receptor that
regulates the expression/activity of other nuclear receptors such as other PPARs. For
instance, PPAR delta has been shown to block PPARy-mediated adipogenesis and
acyl-CoA oxidase expression; it has also been shown to be associated with the
nuclear receptor corepressors SMRT (silencing mediator for retinoid and thyroid
hormone receptors), 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 ii aiabetes, 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.



dyslipidem a, atherosclerosis, and obesity. For therapeutic purposes, the
term"jointly effective anmount” as used herein, neans that anount of each
active compound or pharnaceutical agent, alone or in conbination, that
elicits the biological or nedicinal response in a tissue system aninmal or
human t hat The ibegniipnsis ligitbergesaribed datahe T hespeeification énarramdédas doct or or

ot her i ni. gian, whj i ncl udes ~ald evi at i f the.s to of the disease
or dhéﬂﬁ“’a"%ﬁ\)ﬁ'{éfﬂ‘& FS@(&”&QPU rcgrégﬁ Séﬁ:ﬁsc&?fm %@@gggﬂ.‘gm'nﬁtfﬁ?'ﬁﬁi ng the
onset FIUsY: FYBRSIsHRAI Bkampled: B)GHRE) Entdbiirents; andi ®hiftd.y ef fective anmount”
refers'to that anbunt of each active conpound or pharnmaceutical agent,

al one or in conbination, that treats or inhibits in a subject the onset or
progression of a disorder as being sought by a researcher, veterinarian,
medi cal doctor or other clinician. Thus, the present invention provides
conmbi nations of two or nore drugs wherein, for exanple, (a) each drug is
adm ni stered in an independently therapeutically or prophylactically
effective amount; (b) at |least one drug in the conbination is adm nistered
in an anount that is sub- therapeutic or sub-prophylactic if adm nistered
al one, but is therapeutic or prophylactic when adm nistered in conbination
with the second or additional drugs according to 8 the invention; or (c)
both (or nore) drugs are admi nistered in an anmount that is sub- therapeutic
or sub-prophylactic if adm nistered al one, but are therapeutic or

prophyl actic when adm ni stered together. Unless otherw se noted, as used
herein and whet her used alone or as part of a substituent group, "alkyl"
and "al koxy" include straight and branched chains having 1 to 8 carbon
atons, such as Cl1_6, Cl_4, C3.8, C2.5, or any other range, and unless

ot herw se noted, include both substituted and unsubstituted noieties. For
exanple, Cl1 6alkyl radicals include nethyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, t-butyl, n-pentyl, 3-(2-nethyl)butyl,
2-pentyl, 2-methyl butyl, 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" include 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 nay be the sane

(di hydroxy, dinethyl), simlar (chloro, fluoro), or different

(chl orobenzyl - or am nonet hyl -substituted). Exanples of substituted al kyl
i ncl ydeToahgal kyl (such as fluoronethyl, chloronethyl, difluoronethyl,
perchl oronet hyl , 2-bronoethyl, trifluoronethyl, and 3-iodocycl opentyl),
hydr oxyal kyl (such as hydroxynet hyl, hydroxyethyl, 2-hydroxypropyl),

am noal kyI ! d

2- am nopr opﬁ(sallﬁ %P%&FH rlll)ékﬁa"tq frogt%Fs"Eﬁ%WLﬁ(mP Cyg%%rprgﬁi‘
phenyhedtiyréferdisly ernanan, atho/has beerethn:qb;bgﬂ wtlzqatmenp Imbsewaomw
heteroarylox al kyl (such as 2-pyridyl oxyal kyl), heterocyclyl oxy-al kyl

( suclP*BEMPeNEt r ahydr opyr anoxy-al kyl ), thioal kyl al kyl (such as MeS-al kyl),
t hi ophenyl al kyl (such as phS-al kyl), carboxylal kyl, and so on. A di(C 1-3
al kyi )aom no group includes independently selected al kyl groups, to form
for exarrpITehe teumnt“tndr@pem'ycla&ymﬁectblﬁcam@w’pi’r’ epyisad heginnnaans tamaunt on

di al k :
am n¥ GENg Eeitpp ab BrafEeaa Ralagand it AR Ine R BB P B R bt 1t e
str alr@@;sor%aihrb ﬁ’é%@etﬂygfém%lmbl@fmﬁéﬁ@rﬁbtﬁ@dem@'s‘bu?ﬁt Bpavesadrtherat | east

one carbon-carbon doubl e bond Eﬂ Al kenyl s include ethenyl (or vinyl),

pr op-wet@marlanpmph@ dagtor pbath@r Finigian; whishdpdugdes allaviationppiaygntiomy | ) ,

on. _ HrEnt @ihhﬁ%@&qft*%éﬁ?é@%*&ane?u?é%ﬂ“é%@?“b AneeRebe e bonds.

such cﬂ§ord8r|§§|hg¢|@a€ecyny| are grouped as al kynyls herein. Al kenyl includes
cycl oal kenyl Cs 9 and trans or (E) and (2) forns are included within the
invention. "Al kenyl" may be substituted with one or nore substitutions

el udi ng. B dfrééﬂytcﬁqpflﬁect YRBaRkELRY PPARRI Mk Wklare Foe term
opt I'ona

"al kynyl " Tncludes bstltute strai ght chain ‘and branched
hydr direitézbto, diatietas, s:amdloammawdlséams Matsbolin¥ Symdb@mnecar bon triple bond

Ly JeReBR P R, TRRoLeneldR et et LR SRRl RPN € bonds,
such @gligiefilh Sathérodtidrosi8! &nd obesity.

For therapeutic purposes, the term “jointly effective amount” as used herein,
means that amount of each active compound or pharmaceutical agent, alone or in
combination, that elicits the biological or medicinal response in a tissue system,
animal or human that is being sought by a researcher, veterinarian, medical doctor or
other clinician, which inicludes alleviation of the symptoims of the disease or usorder
being treated. For prophylactic purposes (i.e., inhibiting the onset or progression of a
disorder), the term “ “jointly effective amount” refers to that amount of each active
compound or pharmaceutical agent, alone or in combination, that treats or inhibits in a
subject the onset or progression of a disorder as being sought by a researcher,
veterinarian, medical doctor or other clinician. Thus, the present invention provides
combinations of two or more drugs wherein, for example, (a) each drug is
administered in an independently therapeutically or prophylactically effective amount;
(b) at 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



grouped as al kynyls herein. A kynyl does not include cycloal kynyl. The term
"Ac" as used herein, whether used al one or as part of a substituent group,
nmeans acetyl (CH3CO-). The term "hal ogen or " haI o" shall include iodo,
brono, chloro and fluoro. The ternms "aryl"™ or "Ar" as used herein refer to
an unﬁteb@vemmmdardc) lsetbor mmrehdru@smtadmnhymredan Boramouny thgbisesubsuch as

h hth W A bst ted, it h
ono. t S APRRE G T oSBT APl alebeiit 7S BRPBELEG OF rom 1 cp
al kyl prdghyfetisvitietyadrinisterdtpiogetier; C8 al kyl (e.g., trifluoronethyl),
fl uor| nat ed Cl-C8 al koxy (e.g., trifluoronethoxy), halogen, cyano, Cl-C8

al kyl carbonyl such as acetyl, carboxyl, hydroxy, amno, nitro, ClL-C4

al kyl am noy

al kyl ]2 Ul othBNiST &%ir' %%E—ée?am&%@ g Whgiher 105 ‘g‘#%SEﬁ?)Oa”o‘?qa
unsubstbdtithest, grm)pda,lkwl'l andYalkdty" sndlsde btibigdt BRE ByAnoMery SHding hé@lng 1
substjtuents on the phenyl are independently selected from Cl-C8 kyl ,

C1- C8'%P K83PN atomfp SHARESe1 (a8, SbkyF2-sar@dyiqiaeke@nge. asd é\lnktﬁs)/ haI ogen,
Cyanooth%?\ﬁfslélnotéé nﬁ gbr?tll\“o‘gﬁé’tw e cpﬂns rtastll\i),lﬂﬁd%glg 'ms g 8%%&0 I am no

five or six ne eteroary avi ng gieroa d fromN,

0 anngsallfylgadm |nblerdermairhgl fétlwﬂ n@@bylasepnmwegﬁm?hﬂsn@t)ﬂts@d:—gutyl I

unsubsj t ut ed or st i ive o ered nonocycljc or bicyc ic

ar omaﬂ’\{ty |”nﬁe'%t}'§§e }W}D UB’&r%‘P@Pg"(# ggﬁ‘ltyht”&??eﬁ '?‘F‘S?W'o%@ecxd t hree
het er gad o0 efRRSGHtRd Aflk Mdl&l@ﬁ%}foﬁnea%rﬂ?ﬁéb%’\ﬁ b1 HAYEHIERY s ?gﬂ{ tached
at any heteroatom or ca onaom results'in the creation of -a stable
st r uceubw@nchgd ehhirsallsyl gfeum o#liyl” gnd Upkkokylchaldde Lhrl$ub$mumdaonot limted

benzot it B0 aRoten BRBR SDBRYY Sundilftia A coupsbaeR Laaf 5y 1 and

benzo3 a3 ghd 4 wmments fTHegastituehtd mdy be m&@&@iev@mydm@gz %Mlethyl)
|ndoI|2|nyI i ndol i ndol yl , isobenzofuranyl, 1isoindolyl

i sot h$ilgr {ghlofos aﬁlséam o1 dlﬁ@m&cwpmtmzvhw anp9®m@thw+subptytutatiCB1 yl,
P Seab s oS NN e ST Ko AR v
gr oupdﬁlaommemyt, lpbﬁﬂwlorbhmthﬁt Emaﬁwetm Oifludiyndthyle and 3-iodocyclopentyl),
hydroxyalkyl (such as hydroxymethyl, hydroxyethyl, 2-hydroxypropyl), aminoalky!
(such as aminomethyl, 2-aminoethyl, 3-aminopropyl, and 2-aminopropyl), alkoxylalkyl,
nitroalkyl, alkylalkyl, cyanoalkyl, phenylalkyl, heteroarylalkyl, heterocyclylalkyl,
phenoxyalkyl, heteroaryloxyalkyl (such as 2-pyridyloxyalkyl), heterocyclyloxy-aikyl
(such as 2-tetrahydropyranoxy-alkyl), thioalkylalkyl (such as MeS-alkyl),

‘ thiophenylaikyl (such as phS-alkyl), carboxylalkyi, and so on. A di{C 1.3 alkyijamiino
group includes independently selected alkyl groups, to form, for example,
methylpropylamino and isopropylmethylamino, in addition dialkylamino groups having
two of the same alkyl group such as dimethyl amino or diethylamino.

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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one to three substituents including, but not limted to, Cl-C8 al kyl,

hal ogen, and aryl. The term "heterocyclyl" includes optionally substituted
nonaromati c rings having carbon atonms and at | east one heteroatom (0, S,
N) or heteroatommoiety (SO2, CO CONH, COO in the ring. A heterocyclyl
may bendstrbns at@l)ama(Z)ifatmslaﬁtmhﬂteeﬁwlthindhaﬁrmmttibn “Bikehyk enhy xanpl es of

het er ocycl yI i ncl ude cycl ohe imno, I mja ol i d i, m dazol |,

mor prﬁu 94 ol WHGATE PEIOTS BBRNRTS gk ot ag e 6, 58081y
pyrazgl g." k&Wirolidinyl, pyrrolinyl, and th| enyl. Unl ess ot herw se

i ndi cate %et roaryl and heterocycl yI may have a val ence connecting it to
the rest of the nolecule through a carbon atom such as 3-furyl or 2-

imd | yl th i - I I
Pr et or abl yT SBhGUPEDT dnclioes Beyery ks EledalalEt ahtin A figRibdhe. Vo
bet “ﬁ%réc%@n@aﬂicaﬂs aPhsRs with et %dﬁbn@%ah%r%ﬁ#bdn AP l5or’fb9(s‘§>l) oat ons or
hetercatom noieties in the ring, and preferably between and 3, or

bet vxe%lhynylammhzdeuetrwnabmmmws hutynylsaoh pantyrs. ééydrp@a@padgdlcgls and

opt 1 oy 2EBredf ek s fipe BoGoF: o 2B Y S At er ooy i

five-grou e§|a>S- ARy Rereit. ONYhl ddgtnotinElugs ayploalkynblet er oaryl " i ncl udes an
opti onal substituted six-nenbered heteroaromatic ring containing 1, 2 or

3 nltrogen atons fused with an optionally substltuted five- or

St x- menber £, (DAY Gsedf é}sﬁqem@@éms tdr%nsrSal qof %Qbﬂstﬁﬁéﬁﬁ ocyelic

five- or six-nenbere arorra ic ring Used the Ive-

si x- ngrobel Akanscvetyl (CHs@Q—+py contain 1, 2 or 3 nitrogen atons where it
is a six-nenbered ring, or 1, 2 or 3 heteroatons sel ected from oxygen,

ni trogen and sulfur where it is a five-nenbered ring. 11 It is intended

that the d?ﬁé'flé h? je B "BHBE ShAN fMudY 0Bl bRIhS, GHloR A il ar

| ocation in ecu e i ndependent of its definitions el sewhere in that
nol ecule. It is understood that substituents and substitution patterns on

it Eet ﬁgm;?ﬁ] lgst%{;rﬁ/%@z” c&ro%g%]hgeq ﬁ%l?elr? Fefar oeé:ﬁ Srqsuqysti‘?u%d %]; s%&fttﬂ%y skill
aromatic hydrocarbon ring system such as phenyl and naphthyl. When the Ar or aryl
group is substituted, it may have one to three substituents which are independently
selected from C4-Cg alkyl, C4-Cg alkoxy, fluorinated C4-Cg alkyl (e.g., trifluoromethyl),
fluorinated C4-Cg alkoxy (e.g., trifluoromethoxy), halogen, cyano, C4-Cg alkylcarbonyl
such as acetyl, carboxyl, hydroxy, amino, nitro, C4-C4 alkylamino (i.e., -NH-C4-C4
alkyl), C4-C4 dialkylamino (i.e., -N-[C4-C4 alkyl]> wherein the alkyl groups can be the
same or different), o uiisubstituted, mono-, di- or tri substituted pnenyi whersin tive
substituents on the phenyl are independently selected from C4-Cg alkyl, C4-Cg alkoxy,
fluorinated C4-Cg alkyl, fluorinated C4-Cg alkoxy, halogen, cyano, acetyl, 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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are chemcally stable and that can be readily synthesized by techni ques
known in the art as well as those nethods set forth herein. Were chem cal
noi eti es are conbi ned, such as in ethoxynethyl or phenylethyl, the termis
described in the direction fromthe periphery to the connection point of

tEe r{f'@tnﬂmmﬁ topﬂr)l@wﬂnej'l eazobyl, lfermmﬂl k é@gomm;cr&nawyl, benfyCAMIH2- and
phenyl et s en ro in -CH2CH2- to the rest of th

ol 6 thAnzotainiarol, DETEHBIONG BRIFORH RRUADEBATHE o e aroH, Tefigero
grou Is p : i d, the
Tt Gy B O B R o 11 o
[ ﬁ [ n‘*seindfebyl,tcilsntbiazoiybm(aaom,omazolyl,mmm' wl, pyraginyhepyrpzelyt, ipyddazigyledi ents in
t he specj.fied angunts, as wel.l as an roguct. ich results. directly or
T R T R T o L RO A g U
Spec'tfib%l?/ﬁ”Wh%hSthe FRINBHAAGrolip fsbshRSd 1B r@t@r_otawuya@mp fARgaidveed in the
next sectfon. 12 B. Conpounds The present invention features conpositions
cont ane tegtheerl sustiioents dfcludinggbutcastdisniteistos C1#or allsyla halogeasaad eexli bed
above. Unl ess otherw se noted, in Formula (1), each hydrocarbyl (alkyl,

al kenyl , al kynyl, cycl oal kyl, cycl oal kenyl, etc) or heterocarbyl

(het er ocyciiyé terfftetaratydlyl” illedexadstionall suisiitutdd sensehigicyingsaravirg
am do, etc.) may be substituted or unsubstituted, for exanpl "acg(ﬁyl "
i ncl ueRrbon siteyes iandtat deasi dnerrisEatemt (E SINyor fbmaroaﬁ@wne@ﬁef%@z, d "aryl"

of 1 EORTEGRDI B i ATRe B3y el RETLiHES. CRubliPRIRIbHL T, S0 O

invention'inc conpoun erein. (a
(b) *omaremeticabeisedobBrkamplies of Hetecylg) in¥lude dyclohexylimine, S; (f) Z is O;

(9 Znazolaioyi, ilopeelimlamotsiinliyip pipsratingl, SIpeqyl, DYHAY. DYRERE conat 5 “Clt
|S(;:p%¥1r enlﬁﬂfyl”s%}rrg%@ Tt r@%ﬂlﬁl}@gfgﬂg}llkw%ﬁ%‘( gl) k(I;\))l(yfing, Ré (:ir gnd Br; (I)
R3 and R4 are independently sel ected
Unless otherwise indicated, heteroaryl and heterocyclyl may have a valence

connecting it to the rest of the molecule through a carbon atom, such as 3-furyl or 2-

imidazolyl, or through a heteroatom, such as N-piperidyl or 1-pyrazolyl. Preferably a

monocyclic heterocyclyl has between 5 and 7 ring atoms, or between 5 and 6 ring

atoms; there may be between 1 and 5 heteroatoms or heteroatom moieties in the ring,

and preferably between 1 and 3, or between 1 and 2 heteroatoms or heteroatom

moieties.

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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fromH, halo, cyano, Cl-4 alkyl, and Cl1-3 al koxy; (m Rl and R2 are

i ndependently selected fromH, nethyl, nethoxy, F and Cd; (n) R3 and R4
are independently selected fromH, halo, cyano, hydroxy, C 2.4 acyl, Cl. 4
al kyl, and Cl1_3 al koxy; (0) R3 is independently selected fromH, F, d,
met hyI antf isditeosgq thasth&dlefisition o pepsebsiituenset eatialle fat arpartich; et hyI

h fl di. f
Ol oF Eeetibh it aiHBPRTTeHe IndepkrRiEI iR datitons TSP RhetBat motecs onet noxy,
chl or .smrﬁde@fdbmha@gubstm@mb@rrfafdub@fumﬁah f&%ﬂérﬁsﬂén'tﬁé bb@go%ggé *&PW&B

is selected from nethyl Xy, H, -
- N( crmvgntloocamtedmy ormgd irsay sm in §h@ al'téotmdwﬂecnmlrﬂ)otﬂd,s thmd

ol kengraEhem@BilySitls B5h MebtbE faghif S Hinestasnd lailugs oo RS+ -7

C3_7cyrl Ak ss théde rathaie/sétkoRRheydin, G _5al koxy- CL. 5al koxy, —and
C3. 7cycl oal kyl oxy-Cl. 7al koxy; (s) R5 is selected fromand phenoxy,

(phenyl )Cl_ 5al koxy, (phenyl)Cl-5al kyl, C2.5heteroaryl oxy,

& ??52FLSW%%@'F%&?G@%@%@SEW%%Qé“ Bt mebRbanCe (1) re i o
(u) Raheﬁylemyﬁdhetﬂerm iadscribedGh thergirdotion faoh thé&iéﬁ?hﬁ(r)yr ?nlglte%)?nécﬁ@i ect ed

fromF, math¥ quo H:y di fl uoroneth
di 11 uBP OF {118 TRIGHAL(RAT XA R GRETHBYYiS GHeCHeDRbRyaNd ) R1 13
Is sebﬁéﬁﬁeﬂ%% phe %ﬁgr%qsmuéd PCHQ@HZ-"'EBttEQ)f%js_ia&ﬂﬂS?ﬁ?/I:eéu%e(laﬁgtr@g from

, and is selected from
mat hoa;phamrytlg@ﬂmImksdltetthe:molétmdawm aCH:8hld gretip s, a sulosttuers an theval ent
bond; s selected fromH nd X and R2 is
sel ecpéa')“flr)o hgre garen asﬁﬁﬁpéegﬁgy m@éﬁtpermal 34"%95&? '°¥‘and Zis O;

(y) XisOand Yis 0; (z) Xis Oand Yis S, (aa) Yis O and Z is 0O; (bb)

Yis S and c d C7a| l, C1_6
al koxy, é_}]s%p%eerqéfh }I.tfgpe; ICE gg%ﬁ/ ‘Sdﬁ%aq%@) rgf)w&? (ﬁé

Cl. Satiopyisiay. tﬁelslpewed (uﬂgt)adm\ts th the spedifisd arﬁoﬁﬁ?ﬂseéé wbnfé@am%r&mt kyl,

Cl. 4 a 5 al keny C2.5 al keny onty%n and Cl1. 5al koxy-Cl. 5al koxy;

kox
(ee) ?'s')éﬁUEw'w&ﬂv§r§ﬂl@9¢l¥dfr@mcﬁﬁn¢bm@ %91 thegpesifigddpgiediets n

al ke”bﬂesé\e?clﬁe@éulﬁ%mﬂsoxy and C1. 3al koxy- Cl. 3al koxy; (ff) R6 is Hand R5 is
sel ected

Compounds of the invention are further described in the next section.
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met hoxy, ethoxy, propoxy, isopropoxy, propenyloxy, isopropenyl oxy,

et hoxy- net hoxy, net hoxy-net hoxy, nethoxy-nethyl, nethoxyethyl,

et hoxynet hyl, and ethoxy-ethyl; (gg) Rl is selected fromH CF3, nethyl,
c, and msthoxy, R2 is selected fromH, C, and nethyl, R3 is selected
from B. Gompounds hyl , and nmethoxy; and R4 is selected from F, C, nethyl,
tifluoronethyl, trifluoromethoxy, fluoronethyl, fluoronethoxy,

di fl uoronet hyl, difluoromethoxy, and nmethoxy; (hh) Xis 0, Yis 0, R3 is

sel ect ed f MA@ prékent intdntiomefeBiUres 80ehpdRIL L
a, methyl, Cl% %CFlg ann:j met h r%?(y, 86? |6ﬂ§360n?%19|n643d05m§ﬁ{d’c&5&§§ﬁe§& ed

f r om pprmoumis ofrEoRylla (Ahas desorthed, abm'@ Rdnless oﬁmweenbtedam Forndila net hyl ,

BRI ol it AR Do eI o D et ﬁtyfd Lrom

OCF3 hafaﬂowb?b(hﬁterb&YOIlehet%r&ryIZ hieterBatdid mdéiefAd kA @éjsulfd?m 'émlﬁo
met hy Iwg qtmﬁt hoxy;, and R4 is selected fromF, O hyl, 3, OCF3 and
@'

met hoR may Bé gubstitutedor yrsubstitied foeaxample, #a!kFI” ll‘[gludaﬁet hyl, and

"t et s o RRALE St B ety TP S P PR

from Bn, Ay atsd by IsubSHBtedURMsdstituted. hoxy, R5 is selected fromCl_7
al kyl, Cl.6 al koxy, C2_7 al kenyl, C2_7 al kenyl oxy, Cl.6al koxy-Cl. 6al kyl
and Cl1. 5al koxy-Cl_Sal koxy and R6 is H, (nn) Xis O, Yis O, R5 is selected

f
CRO?aF&O)?:yE?:biﬂf?lelsk%hé ;g%g&ﬁﬁn\{%ﬁloﬁ ﬁi(;lh@@iﬂlggsecg%ﬁ\péhhﬁé"é)h%%n @a’) 55 o

f r om 0103 ()8 a covalenhbeigky(c) Eds O; 40k ¥rig 0; (€2Y4s Sal(B &gl @y(g) Zasd)H or

Cl. 3a Cl1. 3al\kox S (pp 0.VYis.0, RL |S selected
from Eﬁ)&gmeth -2 %gﬁ%?eﬁéﬁﬁ‘lkvrér sd'gié‘rgﬁz"e‘a’ @ ot rr Yor - -and

met hytepréSerits —s:eizect(gs)d fromyH - F, . r@preéé?ﬁil;doHﬁnd—M%H-ﬂéHgﬁ— sel ected
fromF a,. methyl, CF3, OCF3 and rrethoxy, nd nis 1; (qq) Xis'0, Yis

s, R1CHe—elee ﬁQJ#HJr eH=Rkty (k) Riard Ro arﬁilﬂfi@tpﬁodwﬂm'estedel ect ed
oo CPIENE B, Eoch S K9 e Phepaliy sodlly " 12
Y i s feomPd, maloseyaam &y 4faﬂqund1‘hd ©F§a|ko§;t o), R@nd R@@r@mduwadeﬁ@ i s sel ect ed
]I;LO:TI Sséleged from I-[imr;lg%lyl methbiy,slgaﬁg tCel (n)rR%rgnd R4 areqn’deggﬁldglltl’y s?erl]gctggt noxy,

from H, halo, cyano, hydroxy, C 2.4 acyl, C1.4 alkyl, and C1.3 alkoxy; (0) Rs is

independently selected from H, F, Cl, methyl, and methoxy; (p) R, is independently

selected from F, Cl, methyl, methoxy, trifluoromethyl, fluoromethyl, difluoromethyt,

chlorodifluoromethyl, dichlorofluoromethyl, fluoromethoxy, difluoromethoxy,

chlorodifluoromethoxy, dichlcroflucioiethoxy and iiluoromethoxy; (g) Rs is selected

from rhethyl, methoxy, H, Cl, Br, I, OH, —CH(CF3),, CF3, —OCF3, —N(CH3),, —O—

CH2COOH, and —COCHj3, and Ry is selected from H, Cl, and methyl; (r) Rs is

selected from C4.7 alkyl, Cy. alkoxy, Ca.7 alkenyl, C,.7 alkenyloxy, C,7 alkynyl, Co.7

alkynyloxy, Cs7 cycloalkyl, C3.7 cycloalkoxy, Cq.salkoxy-C.salkyl, Cy.salkoxy-C1.salkoxy,

and Csrcycloalkyloxy-C.7alkoxy; (s) Rs is selected from and phenoxy, (phenyl)C1.

salkoxy, (phenyl)C4.salkyl, Cosheteroaryloxy, Co.sheteroarylCy.salkoxy, Co.

sheterocyclyloxy, Cs.zcycloalkyl-Cy.7alkyl, Cs7cycloalkyl-Cq.z7alkoxy, and Cs.

rcycloalkyloxy-C.ealkyl; (t) Rgis H; (u) Rs is selected from H, F, Cl, methyl, and

methoxy, and R4 is selected from F, Cl, methyl, fluoromethyl, difluoromethyl,

fluoromethoxy, difluoromethoxy, trifluoromethyl, trifluoromethoxy, and methoxy; (v) Ry’
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selected fromF, d, nmethyl, CF3, OCF3 and nethoxy, and n = 1; or (ss) Xs
O, Yis S, R is selected fromH, CF3, nethyl, d, and nethoxy, R2 is
selected fromH d, and nethyl, R3 is selected fromH F, d, nmethyl, and
met hoxy, R4 is selected fromF, O, nethyl, CF3, OCF3 and net hoxy, R5 is
sel ecti@gelectan fmmS'l,a(DEgAImeihM Tl aandmethay), zandék;_lqer:syelecte:(‘.?frdrralermdl“m(y, and

b
nccor AAVE SRS et b Gl el i BETHRIDAEPd ot Seisatdd od_sueh
that {rofh H, Cl, and AbtRYISand X i3 LaNAEtbdreR t) F@,ﬂ@ JRfadtsd WOWH“CF&'_Q' - - W

----- represents a group selected froma coval ent bond, -
- CHe- epethyl, CI 108k and Bieeelectad fremi i, absmdtmakhyhxlscovaient W- - - -

Part| GGt IS %f%ﬁ%”%ﬁﬁ#ﬁ%‘?kew OB RS PHpEY ﬁmﬁs?mm
x |s |éDOarobb)YYl|§S%nd(Z)]s &; (@)RG@%mRsb@wem@ fRsmle1 FeﬁkﬁCC!?Qal%SQV‘ H
and net hox and R2 is selected f ,

(c) xq?e %k%wb Ge-1alkenyloxyy @(eakoxz—&mamyi aneriel- sa+kqxs/-@1 saum, (d;:l)(Re uee) Y i's

et oo s Sbecied o ndtyl & 0aCRY, B bReniebSERalRAD 41 €521
and, F2dkom; ok doe) s ke, e it o né't‘%gimq ) Ratis
o den BT G CATHER BRg i ey Cresaiany: (Db =04 [ et ko o

C [

| vor opanod) ethl. P?*"J%??MW@ B, BBBr Ry B! S 1Y
di chl m@hpmmmmmtamy-methylumeumw ethokymethyi, samieétbokyeétﬁyi om
- Qe Bilectblon HinF ool Gf Bt fiox s ixseledrd G- (1) Re

is Selaadtrﬁdthfyr cml;klseh‘act@ froﬁ‘ﬂH hy| I, ansthye thetietheRe é?éd RS isS§a18€6(c@%rdrhom F,

Cl, nethyl, fluoronmeth f1 uor onet hyl, fluoronet hoxy, difluoronethoxy,
trifl Eof%n'e?ﬂyl trlﬂlmrpm%yloﬁri@tm&methem fimrameﬂwyl,(ﬂﬁormatrmwel ected from

e HomEhE AT el A PRy F P B, SRl - 2

H, F, Cl, methyl, and methoxy; and Ry is selected from F, CI, methyl, CF3, OCF3 and
methoxy; (i) X'is O, Y is S, Rs is selected from H, F, Cl, methyl, and methoxy, and R4
is selected from F, Cl, methyl, CF3;, OCF3 and methoxy; (jj) X is covalent bond, Y is S,
Rs is selected from H, F, Cl, methyl, and methoxy, and R, is selected from F, Cl,
methyl, CF3, OCF3, and methoxy; (kk) Y is O, Z is O, Rs is selected from H, F, Cl,
methyl, and methoxy; and R; is selected from F, CI, methyl, CF3, OCF3; and methoxy;
(I} Yis 8, Zis , Rais selected fiom H, F, Ci, methyl, and imsthoxy, and R4 is sclected
from F, Cl, methyl, CF3, OCF3 and methoxy; (mm) R; is selected from H, F, Cl, methyl,
and methoxy, Ry is selected from F, Cl, methyl, CF3, OCF3, and methoxy, Rs is
selected from Cq.7 alkyl, C1.¢ alkoxy, C,.7 alkenyl, Co.7 alkenyloxy, C1-salkoxy-C1salkyl,
and C.salkoxy-C.salkoxy and Re is H; (nn) X is O, Y is O, Rs is selected from C1.3
alkyl, C4.3 alkoxy, C2.4 alkenyl, Co.4 alkenyloxy, and Cy_salkoxy-Cy.salkoxy, and Rg is H;
(00) Xis O, Yis S, Rs is selected from Cy.3 alkyl, C4.3 alkoxy, Co4 alkenyl, Co.4
alkenyloxy, and Cy.salkoxy-C+.zalkoxy, 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, Rs is
selected from H, F, CI, methyl, and methoxy, R, is selected from F, Cl, methyl, CFs,
OCF3 and methoxy, and niis 1; (qq) Xis O, Y is S, Ry is selected from H, CF3, methyl,

14



Cl1_5al koxy- C1_5al kyl, G . 5al koxy-Cl1_5al koxy, and

C3. 7cycl oal kyl oxy-Cl. 7al koxy; (n) R6is H and R5 is selected fromCl -7

al kyl, C1 5 al koxy, C2.7 al kenyl, C2_7 al kenyl oxy, Cl1 6al koxy- Cl_6al kyl,
and Cl_5al koxy-Cl_5al koxy; (0) R6 is Hand R5 is selected from CJ-5 al kyl,
Cl. 4 Cll hostynetboxy Rd issajectedirom Kl Ed:raddomxethﬁrﬂa @Js&ied:tbd%wnﬁl]ﬂ Falctoxy; (p)

4 al k |,
Co. 4~ AVRENY ARSI S 5o R5iPeiec orliRelly maey. Bor G Chs ad metosy?
sel eCt(ﬁ*}inle@‘W BORY is £4166p6Y. frdth (P-PQZ‘% rﬁé“’cﬁﬂ{)@?% meﬂ‘i&@ﬁ%lxé’ﬁ(\élec’md

i sopropenyl oxy, ethoxy-nmethoxy, met’hoxy- met met hoxy-
et hoskesn i Cl, éﬂ%m@thﬂt Rylis Salﬁdtedtfmmﬁ dt,Hyll me:blnyl and methexyNR4 is - - -

th
oo ded rofR ke Ch el Cra D L R, Sho s fnoel X BT S (1)
CH R1 RY is\seledied R@m H 0F3\ meifhyl ZCIRﬁnb*%éihoky,l Ré’\l%%fe%died ifrorh 1, %8 &td ed from

a covalent bond, 5, or O; Yis Sor O; - -"- - - W- - - - - represents a

gr oup Naeth é‘bﬁﬁdsﬁ?lﬁﬁe@pﬁm HdEIZC| mQIPM awznethomzaaa:selaﬁadimmEHCj Zis

d R2
" naepdioiih KR oA neiGhy, Ko SO CL Ry G By ot Near>:
wher eiatkeRyl, a0yl dkemyiexy, mieenstiuxyyC fHatkoxGLR3 issHKkahd n1=6 1R3r edvbiftiohs

indepe?gl%( Lg selected fromH, halo, cyano, hydroxy, acetyl, Cl-5 al kyl,
Cl-4 & ¥frd NRCRd wherein Rc and Rd are independently H or Cl1-3

According to another aspect of the invention, Formula (1) is modified such that -

----- W- - -~ can also be a covalent bond, and Rgis Hwhen-----W-----
represents a group selected from a covalent bond, —CH=, —CH>—, —CH>—CH,—,
—CH>—CH=, and —CH=CH—, or Rs is absent when - - - - - W----- represents a

group selected from =CH—, =CH—CH,—, and =CH—CH-==.

Particularly, examples of Formula (I) 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 Ryis selected from H, Cl, and methyl; (c) Xis O and Y is S; (d) X is
covalent bond, Yis S and Zis O; (e) Yis Sand Zis O; (f) Y is O and Z is O; (g) Ry is
selected from H, CF3, methyl, Cl, and methoxy, and R;is selected from H, CI, and
mietnyi; (h) Ry and R are independently selected from H, methyl, methoxy, F and Ci;
(i) Rs is independently selected from H, F, Cl, methyl, and methoxy; (j) Rsis
independently selected from F, Cl, methyl, methoxy, trifluoromethyl, fluoromethyl,
difluoromethyl, chlorodifluoromethyl, dichlorofluoromethyl, fluoromethoxy,
difluoromethoxy, chlorodifluoromethoxy, dichlorofluoromethoxy and trifluoromethoxy;
(k) Rs is selected from methyl, methoxy, H, Cl, Br, I, OH, —CH(CF3)z, CF3, —OCF3, —
N(CH3)2, —O—CH2COOH, and —COCH3, and Ry is selected from H, Cl, and methyl;
(1) Rs is selected from H, F, Cl, methyl, and methoxy, and Ry is selected from F, ClI,
methyl, fluoromethyl, difluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethyl,
trifluoromethoxy, and methoxy; (m) Rs is selected from C4.7 alkyl, C1.¢ alkoxy, Cy.7
alkenyl, Co.7 alkenyloxy, C».7 alkynyl, Ca.7 alkynyloxy, Cs.7 cycloalkyl, Cs.7 cycloalkoxy,
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al kyl, provided that R3 and R4 are not both H and nis | or 2; or a
phar maceutical ly acceptable salt thereof. Conpounds of the present
i nvention can also be selected from Acetic acid,
[4-[[ 2-ethoxy-3-[4-(trifluoronethyl)phenoxy] propyl]thio]-2-
met hy CphalhoxyC salkgle G galiokgHC.salkoxy, and Cs.zcycloalkyloxy-C.zalkoxy; (n) Reis H

4- 2R) - 2-et hoxy-3-[4-(trifluoropeth henox ropyl]thiol-2-
Eret L%% §§§F1Q0t%$1%0'£(b%§-7 %I'k)gC 6 aﬂ;%xy,y 63? al?(enyIY 2.7 aﬁe(/en]yloxy, éh-salkoxy-
[4-[[ 62 - Vo Bokdf, Lkl fo) =l = b 0] 51
met hyFb%'ﬁ%'kéf?%§S§8 %?;%gﬁiﬁﬁxyb@ﬁp%ﬁma@ ? ﬁgég%lgéggﬁfk&¢n@;§lnﬁlﬁghof'ﬁr t her
i ncl udikoxy{Q..Mbtkbgyl; @».f atkeayloxy fanduCosalkextyhCh saikexy XphBs syt anuRyiss u

o BRS39Sl o S € AR ndBy BN, P
yari oz Arédy, (§)] RE 144 @ﬁﬁt%gﬁ_BiS%%é@ﬁﬁﬁ?h@Yﬁdq?(@aﬁq@?H@bo)’(yj isépfddoky, "Y! -

phenoxy}-acetic acid; ( -Al |yl oxy-

uor onprapEny(shynisepopeny|eXy s ethoky- msthpx -methexy-methenpxypthasgimethati d;

O RN BB ol bl 4RGPy PO oY) B RU Y, oy ] -2
{ 4- [ 2eidIemtybdnd; bricohibingtionsedfitie apbesy! ) - butyl su lfa

nyl ] - 2- net hyl - phenoxy}- acetic acid; {3-C

hl or 0- 4-[ 2- et hoxy-3-(4-trifluoronethyl-phe noxy)-p ro pylsu Ifa

nyl ] - phenyl}: | id; . .

Ui 27 Bt no b et barfhle cofboynds of hs Prsent invention gan b thpge of

nyl ] - Bermtlayi): phenoxy}-acetic aci d;

OH R4
O)\/X Ra R4
IW\
Y DN ? \Z Rj
HO H
I
wherein

X i3 sciected from a covalenit bond, S, or O;
YisSorO;
----- W - - - - - represents a group selected from —CH=, —CHy—, —CHy—

CHy—, —CHz—CH=, and —CH=CH—;

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

R4 and Rz are independently selected from H, C4.3 alkyl, C4.3 alkoxy, halo, and
NRaRp wherein R, and Ry, are independently H or C4.; alkyl;
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{4-[4-Ethoxy-2-(4-trifluoromnethyl-phe noxynethyl )-butylsu

| fanyl ]-2-nmet hyl - phenoxy}-acetic acid; {4-[2-(5-Chloro-th io ph en-2-yl
met hoxy) - 3- (4-trifluoromet hyl -p henoxy) -

propyl sul f anyl ] - 2- net hyl - phenoxy}-acetic acid; {4-[3-Cya no-2-(4-trifluoro
met hyl - phenoxynet hyl ) - propyl su Ifa nyl]-2-nmethyl- phenoxy}- aceti c acid;
{4-[5-Cya 0-2-L£4-tr.ifluor hyl - gh n eth yl)-pent-4-e I
a1 - DSy ate HahERgacagcdod o P $3ls, cyato. hyelroxy, acety. Cis
ro-4-[2-(4af |tj t g oY t }- acetlc
acid; {2- I\/Etkpll . %4%?????& Oner?ﬁi/?X%h%Eé%%%’%%ﬁ%c{&ﬁ% uor %t hyl -
enoxynet hyIa|k)’ Qﬁ@‘dﬂ?d hatfRngnd Ratese owy pothidd: and aci d;

{4-[2-Benzyl oxy-3-(4-trifluoro nethyl -phenoxy)-pro pyI su | fanyl]-2-m et hyl -
phenoxy}-acetic acid; {4-[2-(4-Butyryl-phe noxy)-3-(4-trifl u oronethyl-p
hen oxy)- pri@1mizsu | fanyl]-2- nethyl -phenoxy}-acetic acid;

{2-Met hyl -4-[3-(4-trifluoronethyl -phenoxy)-propenylsu |fa

nyl ] - phenoxy}-acetic acid; {2-Methyl-4-[2-nmethylsulfa

I h but yl sul fanyl ] - pheno -acetic
b ?Bﬂgfﬁﬁaimé‘c‘ewél'y‘é?c%ﬁﬁb VSRR 1 phenyl) byl suctan v
-2-rietliyi-phcncxy}- acetic acid; {4-[2-Ethoxy-4-(4-trifluoronethyl-phenyl

but - 3- | f 2- et hyl - ph - t d
%4 FZ (4e_r|1_ WRW@# E}? PR '%jr;lo"))%/‘%ﬁjfﬁgggéefc%ﬁ%‘;‘h}‘mﬁhenoxy} acetic

d; 2- I
??:inyl ] { phgﬁg%%dﬂ [?ébtg%*}; hlf?iﬂﬁbm?tﬁggéﬁ‘?%ﬁ%é}r%bw uo tgﬁefﬁyl phenoxym
et hyl r’r)atbylplyemxyﬂ-anyl ] - 2- met hyl -
Acetic acid, [4-[[(2R)-2-ethoxy-3-[4-(trifluoromethyl)phenoxy]propyl]thio]-2-
methylphenoxy]-, and
Acetic acid, [4-[[(2S)-2-ethoxy-3-[4- (tnfluoromethyl)phenoxy]propyl]thlo] 2-
methylphenoxy]-.

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-[4-Cyano-2-{4-trifluoromiethyl-phenoxymetiy!)-butyisuitanyij-Z2-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-ChIoro-4-[2-ethoxy-3-(4-trif|uoromethyl-phenoxy)-propylsuIfanyl]-phenyl}-
acetic acid;
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phenoxy}-acetic acid;

{2-Met hyl -4-[3-(4-trifluoronethyl -phenoxy)-propyl sul fanyl ] - phenoxy}-acetic
acid; 18 {2-Methyl-4-[4-(4-triflu oronethyl-phenyl)-3, 6-d i h ydro-2

H pyra n-2- yl nethyl sul fanyl]-phenoxy}-acetic acid,;

{2- Met hyl - 44-[[2|rE(th0>tw11eﬂhude‘ﬁr’émﬂh;drometlwhnhe)wohm—pmpglsnﬁaByl] 2-methyl- ) )
| fanyl ] - phenoxy}: aceti.c cid. (R -{4-[2-Ethoxy-3-(4-trifl uo ro nethoxy-p
e n oxy) - propyl bﬁep?)éWyﬁeqfqﬁ'%t hyl - phenoxy}-acetic acid;

(R) - {4- [ 3- (443Et1868-PIARARYOroRTeRhIPRENBRAREtHHM-butylsulfanyl]-2-methyl-
| fanyl]-2- E{retihyl p)%:angxy} acetic }ham d; ?ﬂhﬁw _y 4- te)” Butyy
henoxy) - 2- et hox}a hgneyylydeseti¢ adidi n yl |- 2- et hyl - phenoxy}- acetic aC| d;

o et R et 2y AR SRS ot

[fanyl 12 et by bropyssutary oty phendio kietictadig: (4t rt- Butyl-ph
enoxynet hyl )-butyl su Ifa ]-2-meth he noxy}-acetic acid;

(R -{3-nl 1{:3&1@2%% m;wlt@r‘emethyl-Phaaewm@ﬂhala;prpnﬁﬁ@bt@ow]p?mhﬂu | fanyl ] -

phenyl } -acetic F‘EHO’%}R%C‘E{"% .0 10-4-[3-(4-ch | oro-phenoxy) - 2- et hoxy- pro
pylsu I fa nyl]- g ace aci d;

(R -{4-] 2- E{@anﬁo(%-(ﬂtmﬁdaumneﬂm bhén@kyenemyb) partayésysiifamyid-inethyret hyl -
phenyl sul f anyl }?ﬁ%etl acid; 14 2 R) [ EthoxY3 4-trifluoronethorY phenox

rol,.  Yuffan Fﬂx -acetic'acid;
{3-Chloro-4-[2-(4-trifluoromethyl-phenoxymethyl)-butylsulfanyl]-phenyl}-acetic
acid;
{2-Methyl-4-[3-(4-trifluoromethyl-phenoxy)-2-(4-trifluoromethyl-phenoxymethyi)-
propylsulfanylj-phenoxy}-acetic acid;
{4-[2-Benzyloxy-3-(4-trifluoromethyl-phenoxy)-propyisulfanyl]-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;
-2, 4-Diethoxy-4-(4-trifiuciomethyl-phenyl)-butylsulfainyil-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;
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(Y) PPY v phenylsulfanyl}-acetic acid; (R -{2-Methyl-4-[2-(4-trifl uorom
et hyl -phe noxynet hyl)-butylsu Ifanyl]- phenyl sul fanyl}-acetic acid,;

(R -{2-Methyl -4-[2-(4-trifluoronethoxy-phenoxynet hyl)-butylsu Ifanyl]-
phenyl sul fanyl }-acetic acid; Acetic acid,

{4-[ (2R) - 2{ByMeibyiyd $4-((4|~t|tiﬁlLidrbmtlwmhleylyl-)MW)’e@i-bpyr‘emﬂ-f anyl ] -
2- et hyl - ph
{4[n[9( 2)5/) g ﬁ;g)r(y e@yfsy #?F‘Vlﬁphﬁ?%’fﬁtwpcﬁ?%oxy) propyl sul fanyl ] -

2- et hyl - phonagplt4- tﬂ#%drémba‘i %u&-fécéﬁ hdikRA-ph
met hyl - phegoxy) pro oxy] 2- met hyl™- ?(y acetS{c gﬁcﬁ) e_?oxy} er]((:aes:ué;nt
i nvention al so @citli des conp05|t|ons contalnlng and nethods of usi ng

28%82???oﬁéﬂc@n@"#@%}g%ﬁaﬂlﬂﬁﬁr{ﬁ' T R R A

exenplified abowhenbx @ fid:pref erred conpounds include those descri bed
in Table 1 below. Table 1 Conpound Number Structure 1 HORC'-~O/ \ CF3
\ 1 S0 | ARMHH{BCH-Chioro-phenaxylRethoxyspopylsifacpiE2-methgl-phanoxy}@cetic

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)-butylsulfanyl]-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-1#4-[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)-butylsulfanyi]-
phenylsulfanyl}-acetic acid;
Acetic acid, {4-[(2R)-2-hydroxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyi]-
2-methyl-phenoxy}-;
Acetic acid, {4-[(2S)-2-hydroxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-
2-methyl-phenoxy}-; and
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HR2C~-OCF3 4/ SO\ 205 H®RC0/ | CF3 STO6 HXC'-~0 CF3 S1I / O
HO" vO~  S-O0Oa CF3 O8HOU 0Ol ~, CH3 / SS~~OH®RC CF3 9 ci S-o 10
HO2C,-,~ 0l - CF3 / SO CN 21 11 H®RC,-~IOS O / CF3 CN 12 H®C,-~ O/
| CF3 / SO\ CN 13 H®2C-O CF3
{4-[2-Ethoxy-3-(4-trifluoromethyl-phenoxy)-propoxy}-2-methyl-phenoxy}-acetic

acid.

The present invention also provides compositions containing and methods of
using compounds of Formula (1). 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 HOZC\/O\©\ /©/CF3
S/Y\o

2 HOZC\/O\©\ /©/CF3
s/\(\o

3 HOzch\é\ /©/CF3
S/\(\O
HO,C.__O CFa
4 o Ly
s o

T
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\' 1 SO\ OH 14 H®2C'-~-O CF3 Owe 15 H2CI1-110CF3 O CEt 16 HO®2C 1~10
CF3 s'-v-,04Y OBt 17 H2C,--~-OCF3 S'yO\ CEt 22 18 HRAIIIOCF3 S 'Y O
\ O 19 HRC'-~IOCF3 0O 20 HR2C 1/0O CF_3 o 21 HO2C'-~0 CF3 O 22

HO2CI 1110 / CFE3 01 0, 23 HO2C.0 CF3 0-1 0~ 23

5 Hozcvo\é\ /©/CF3
s o

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

O

7

0
8 ”OJVO@ e
CF
9 HO,C @/ 3
S/\(\O
\ . Cl

10 H020v0\©\ : CF3
CN
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24 HO2C, --~0 CF3 S~O\ 0- 0~ 25 HO2C1,10 CF3 S~0 O

CF3 S~~o

O OXH 27 HX2C 1~-10\ / CF3 O aci 28 HOzZC'-

S~ 26 HO2C-O/
~O CF3 OBn

I
29

HOzC, -~O CF3 O Ove 24 30 H®2C,--~O/ CF3 S -ro O 0 O31 HOO\ / CH3

OH

11

HOZCVO\@ CF

CN

12

S 0O

CN

13

S/\/\O
OH

14

S/ﬁ/\o
OMe

15

Wen

o
iy
~

16

HO,C._O /©/CF3

17

HOzc\/O /@CF3
S/\K\O
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CF3 32 HOZC ~~q S'-rO O Ort 33 HRCII~I OCF3 [/ ScO O 34 H®2C, -1~0 CF3
0 0 CF3 35 H®RCOCF3 SO 25 36 HO2C-0~ CF3 S O ~O- O 37 H®RC-O\ / CF3
SO\ 38 H2C0~/ CF3 / S\ A 39 HRCGOCF3 \ ~S\ Oi 5/ CF3 4G
F#02=0_S ~ \ | CF3

18 HO,C._O /@CF3

19 HO,C._ O OCF;,

20 HO,C._O

21 HO,C._ O /©/CF3
S/\(\O

22 HOZC\/O\@\ /©/CF3
. S/\l/\o

23 HOZC\/O\©\ /©/CF3
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41 HO2C~0-6S \\ /

44 H2C'-~O\ / CF3 O Et 45 HO2C1110\ [/ |

conmpounds according to this invention have at
le exi st

t hey

: accaordin

| OH 26 42 HR2C¥O / CF3 ol 43 HO2CG-'-~O\ [/ |
CF3
| east one chiral
as_enanti oners

CF3 O™
[/ o~O\ OH Were the
center,
Wiere the conpounds possess

t wo

or
to be
enconpa
of the
such ar
sone of
commmon
enconpg

nor g

i\ssed wit hi

St o Ut—cot—+

chirai ce
underst ood
ssed wit hi
crystallin
e i ntended
t he conpo
organi ¢ so

n t he
b forns for the

unds may form sol vates with Wat er

n the scope of this invention.

ters, they may additijonally exist as diastereoners.
that all i t hegeof are

scope of the . urt her nore,
co %184

to be included in the

O . P

Invention. In additi
(i.e., hydrates)
and such sol vates are @l so intended to be

O
vents,

ad

raol

it is

sone

as pol ynorphs gnd as

on,
or

The invention providgs the

forns

di scl os
of the

sol vat ed fofhs th
or enantioneri cal
d ani des i ncl ude carb®

sal ts,
cycl oal

ed—conmpoun
di scl osed

esters, an
kyl, aryl,

conpounds,

s—and—ctosety— pharmaceutically acceptab
such as saljits, esters, 27 am des, hydrat

ct ed forms; _andCFacemi ¢ m xty
ns. Phar uti cally accepta
s (e.g., C1.8 alK

At
Crattuo;

reof : maskeHOdt~_pPq
y or optically pur

ters
het eroaryl, or non-aronatia1%eterocyclic) am no aci

S

26

HO,C._ 0

27

HO,C._O

28

HO,C._O

OBn

29

HO,C._O

es or
res,
bl e

yl,
d
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addition salts,
benefit/risk ratio,

W th

aller

esters,

the tissues of patients without undue toxicity,
gic response. Representative salts include

and am des which are within a reasonabl e
phar macol ogically effective and suitable for contact
irritation,
hydr obr om de,

or

hydr
ol ea
t osy
mesy
i ncl
cal c
ammo
trim

"Phar
i ncor

bchl oride, |sulfate, bisulfate, njtrate, acetate,
e, pg mtate, stearateﬂbbggkﬁte borate, benzoaie,
ate, citrlate, maleate, fuharg succi nat 4 @
ate, glucqheptonate, |actiobis ™Y
ude al kali [netal and al kali earth
um and nmggnesium as well as non- tOXI
nium and gm ne cations such as tetranet
et hyl am ne,| and et hyl ami ne. See exanpl e,
maceuticall Salts,” J. Pharm Sci.
porated Hherein by reference.

pé

a
S. M || Berge,

oxal at e,

artrate,
/\ﬁnd\ sul f onat e.
cat ijons such as sodi um pot g
ni um quaternary
i um nethylar

1977, 66:9-19, which is
Represent ati ve pharmaceutically

val ern
| act ate, pH
napht hy
Thes

et al.

at e,
osphat e,
| at e,

e may
1SSIT um

N ne,

acce
prim
Seco
ring
I an
C 1-
phar

pt abl e am des of the
ary Cél 6 al kyl am nes a
ndary am ngs include 540
noi eti es qontai ning at | east nitrogen a
d 2 additiqnal heteroatons. Prefé€rréd i d@'s
B al kyl prijmary am nes, and di (C 1-2 atHkyl)ani nes.
maceut i cal lly acceptable esters of t he inventior.

secondary di
p1TY het er

Pi’ !

and

i nvention I nclude those derived from ami
gﬁ\g (C 1-6 al kyl) am nes.

¢/s or het eroar

include C 1 7

optional |y

Repr esent at

Ni a,

omati c
bet ween

af e derived from amoni a,

ive

alkyl, C

., C
i ncl
havi
a pr
phar
Synt
nodi
PROT]
et he
benz

tications tlhereof, are also within the scope of
group i ncl udes nef
cret hers, subst

yctoatt—yts—phenyt; —and-—phenyt{ €t -6 )alkyt
ude net hyl |esters. The | s.al so inclu
ng on¥ or rore functi ot (e.g., a
Dt ect i ng grloup. Sone of ¢ 0s)
maceuti cal lly accept abl e; otherstMII usef ul

hetic interinedi ates and processes dlsé?%sed her ei n,
the

esters:

des _deékcl osed conpoy
@ or carboxyl) ndg
okeCt ed conpounds arf

Dy £ onde Al
rrcrcrirTrTu

as i nternedi at e

and m nor
Lnvention

esters
Inds
isked by
e

S,

HYDROXYL

ECTI NG GROUPS 28 Protection for ¢he hydroxyl
s, samostitjuted met hyl HOgtheos, substituted
yl ethers, |and silyl ethers

hyl
itute
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CF3
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Substituted Methyl Ethers Exanples
met hyoxynet hyl , net hyl t hi onet hyl,
(phenyl di net hyl si | yl') met hoxynet hyl ,

of substituted nethyl

t-butylthionethyl,

benzyl oxynet hyl ,

p- met hoxybenzyl oxynet hyl

(4- et hoxyphenoxy) net hyl ,

et hers incl ude

guai acol net hyl ,

t - but
2,2,

2-trigdhl oro

oxynet hyl ,

4- pent enyl oxymet hyl ,

(trimethylsilyl
t et rahydr ot hi op
met hgxyt et r ahyd
1-[(2- chloro-4
tetra hyd rofu
2,3,3a,4,5,6,7,

et hoxymet hyHo,0i s
) et hoxynmet hyl ,
yranyl ,
r ot hi opyranyl,
- met hyl ) phenyl ] - 4- met hoxypi p
t et rahydr ot hi of ur anylg
7a-oct ahydro-7,8,8-trinethyl -

ra nyl,

tetr
1- nmet hoxycy

4- met hoxytetr

and

si | oxynet hyl ,

hydr ot hi opyr anyl

2- et hoxyet hoxym et hyl ,

ronntetrahydropyranyl
yt et r ahydr opyr anyl , 4.
S, S—dioxido,
-yl, 1, 4-dioxan-{2-yl,

nmet hanobenzof ur an-{2-yl .

Substlituted Ethyl Ethers Exanples of substituted ethyl ethers include

1- et hoxyet hyl, ]1-(2- chl oroet hoxy)ethyl, 1-nethyl-1-nethoxyethyl,

1- net hyl - 1- benzyl oxyet hyl , 1-nethyl-1- benzyloxy Z-fTuoroetnyt,
2,2,2-trighlorgethyl, 2-trj, #hy SI| | et hyl, (phengkselenyl)eth;l,
t-butyl, allyl,| p- chlorophenﬁ‘\/p- oxyphenyl $i trophenyl | and
benzyl . Substi tjuted Benzvl Ethers I of._s tuted benzyl ethers

i ncl yde p-net hgxybenzyl, 3, 4- dlnethoxy§gﬁfzi;éo n trobenzyl ,

p- ni {robenzyl, |p-hal obenzyl, 2, 6-dichl orobe b._p* cyanobenzyl,

p- phenyl benzyl , 2 and 4- piconI 3- et hyl - 2- pi col yl N-oxi do,
dlphvnylncLHyl, P -d.u.trobenzh,dry', 5—di-benzosuberyl —triphenyl net hyl ,
a- ndphtn%hdlpkenylnethyl p- met hoxyphenyl di phenyl et hyl , di (p-

met hoxyph&hyl ) phenyl net hyl HOsG@4 (P oxyphenyl ) npeth F34 (4" -

br ompphenacyl oXy) phenyl di phenyl net 4, 4" 4" 4, 5-

di chl or opht hal ijm dophenyl ) net hyl , 44" ~4"- ‘ vul i noyl oxyphenyl )} net hyl ,
4,4114"- tr|s(tenzoyloxyphenyl)n1ethy| 3-(d m dazol -1-yl nethyl)bis(4 ', 4"

39 HOZCVO@ CF
S/\(\/O/
(®)
S—
i HOZCVO@ LT
s N
41

HOZC\/O\@ CF
S/\’/\/©/
OH

26



29 di net hoxyphe
9-anthryl, 9-(9
1, 3-benzodithio
Exanples of si

nyl ) met hyl ,
- phenyl ) xant henyl , 9-(9-phenyl - 10- oxo) ant hryl
| an-2-yl, and benzi sothiazolyl S, S-dioxido. Silyl
yl ethers include trinethylsilyl, triethylsilyl,

1, 1- bi s(4- met hoxyphenyl ) -1' - pyrenyl net hyl,

Et hers

triigopropyl si
di met hyl t hexyl s
tribenzylsilyl,
t butyl rmethog
group may be pr
benzoyl f or mat e,
triflluoroacet at
p- chlfor ophenoxy

yl, dinmethylisopropyl|silyl, diethylisopropylsilyl,

ilyl, t-butyodemeidylsilyl, t- butyldippenylsilyl,

tri-p-xylylsilyf, i phehyl net hyl si
Exaﬁble.‘\

xyp h enylsilyl i to ethers, a |
otected as an ester. of esters include for
acetate, chloroacetate, dichhoroacetate, trichlorg
e, nethoxyacetate, triphenyl met hoxyacetate, phenoxy
acet ate, p-P-phenyl acetate, 3-phenyl propionate, 4-

: hi "\ nant i a

yl, and
ydr oxyl
mat e,
acet at e,
acet at e,

oxopentanocate(d
adamgant oate, ¢
2,4, 6- tr#dret hy
i ncl ude net hyl,
2-(tninmethyl si

i sobutyi, vinyl
3, 4- di met hoxybe
4- et hoxy—3t—napt

A A L[ ot vl Fa 1
4 A—(-ethylenedi-thi-o)pentanecat-e—pivalg

bt onat e, benzoate, p-phenyl benz

r bonat es xaqplEs of carbond
yl, 2,2, 2- chI or oet hyl ,
yl ) et hyl, q , | phospt.vi iio0)

, aiiyi, p-introphenyl, benzyy, p nmethoxybenzyl,
nzyl, o-nitrobenzyl, p-nitrobenzyl, S-benzyl thiocd

+ vl and mmthyuyl dith necarhanat e 20 _Assisted Cle
|y| A1} LB AYA 1] TOUTTIAACT OV T 7T OO O oor T Ao

arstl 1~ ot AN
cvual TT—at<T)

rotonate, 4-mnethoxycr

| benzoat e( mME9:€-ails) 83

9-f | uor enyl net hyl @
2- (phenyl sv

P

Exanpl es of assg
nitro-4-nmé hyl p
2-f o nyl benzene
4- (met hyl t hi ong

Lllyl, “ATTO LILE 2L "L
i sted cl eavage i nclude 2-iodobenzoat e,
et hyl ) benzo

ent anoat e, BOE ba
i onmet hoxy)

sul fonate, 2- (nmeth )
EThyl T
OEt

4- azi dobut yr &
CF;

| carbonate,
hoxynet hyl ) benj

45

t hoxy) butyrate, and
HO,C.__O. :% CF3
O/\‘/\O/ i :
OH

at e,
oat e,
It es
et hyi ,

\Ir bonat e,

avgge

ite, 4-

oate.

Where the compounds 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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M scel | aneous Esters Exanples of m scell aneous esters include
2, 6-di chl oro-4- net hyl phenoxyacet at e,
2, 6-di chl oro- 4- (1 1, 3, 3-tetranet hyl butyl ) phenoxyacetate, 2, 4-
opyl ) phenoxyacet ate, chl orodi phenyl acetate, i-sobutyrate,

b 1, 1- di net

rr:)?\gsé%ﬁj% S&a&)orﬂfﬁtﬁ@ formsiesenfamaskediooaretpeted forms; and racem|cI "
e cg'%l nzoat e g & napht hoate, nitrate, alky

& (N Nmﬁﬁil%gtrane %9%05%8&‘ '5%193’ ? phenyl carba mate, borate,

di met hyl phosphi not hi oyl , and 2, 4-di ni trophenyl sul }‘fenat e (Sul flon?t )es
Exanpl es of, sul f onates |ncI ude sul fate, methanesul fonate(nesyl ate
beng | sul f %’r‘i‘éﬁ macgyticallyapcaptablesaliso esters carmd RBidEEODREIde: carboxylate Satis t he

o oup R ok cRioE Myt AP, feter GRS molig oG Rtk Ve s el

subst additied saéshgstecaramirmnms valsish at@dnthlrﬁav@ma)ﬂ%%fﬁgg&gagg glbgtr;fes |
&?g\éa & é@g&@gﬁtﬁﬁ%@ﬁ%&g %Em&%ﬁé I Vl?éﬁnvgérvwghqﬁﬁ@sUﬁé|qm@tlﬁeusnynthm4ﬁd

St ?)2” un%li'leb E%)&rigf)f %%eﬁf?g?bhgll%gf@re}ﬁbﬁ@éf Fé%?@é@ﬁtéﬁ}ehyélts include

but yl hycyopmm &dehmuctso smﬁamobtsatfawwmraxehacetam oy etemididtate, and 4-
met hob% i tut I es of bstituted et hyI

car bama? rbaﬁf!%‘l”ﬁ&% Eesaiu'g lj?lf@ %%hppnz ite laciate rél'l'%ﬁﬂ hatetagylate,

hyl ,
f ghemrbﬁ] hlvli:aleage ggm@gta%ayémat% tlm%rﬁbé' ﬂbBMihﬁ/la]te %@sy@ﬁ@ mefgs%@a%

1- et Iﬁ(]:polplon@tg @nshEwyisulfenatel Theseanay mclhf)drgjk?lf: gﬁ?xwr)d é}kataehythet hyl,

t2- E)ﬁt yeitﬁ‘ih% éhdza ¥4 %9%{1 }p%%s,suépl y#c.hﬁﬁ’ ag%ig 54 913 bRy @s P N n?yn-to%c
ammonium, quaternary ammonium, and amine cations such as tetramethyl
ammonium, methylamine, trimethylamine, and ethylamine. See example, S.M. Berge,
et al., “Pharmaceutical Salts,” J. Pharm. Sci., 1977, 66:1 -19, which is incorporated
herein by reference. Representative pharmaceutically acceptable amides of the
invention include those derived from ammonia, primary C 1.5 alkyl amines and
secondary di (C 1 alkyl) amines. 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 4.3 alkyl primary amines, and di (C 1 alkyl)amines. Representative
pharmacsutically acceptable esters of the invention include C 4.7 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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ci nnanyl, 4-nitrocinnanyl, 8-quinolyl, N hydroxypiperidinyl, alkyldithio,
benzyl, p- nethoxybenzyl, p-nitrobenzyl, p-bronobenzyl, p-chlorobenzyl,
2, 4-di chl orobenzyl, 4- nethylsul finylbenzyl, 9-anthrylnmethyl and

di phenyl net hyl . Assisted Cl eavage Exanpl es of assisted cl eavage incl ude

2- met hyl t hiRvetduyibn far i’rretl‘iyﬁlraxyl booyp Echudes méth@beﬂ’mf&mmsﬂiu&wﬁétmlhyl :

o S 3 e, Ay 3 S >

2- cyanoet hyl , m chl or o- p- acyl oxybenzyl, p-(di hydroxyboryl)benzyl, 5
benzi soxazol yl methyl, and 2-(trifluoronethyl)-6-chrononyl nethyl.
Phot ol yt i c SObstituige Methvidttbersf phot ol yti ¢ cleavage include mnitrophenyl,

, 5- di net haxybenzyl . o- .njtrob 4- di et hgxy- 6- ni.t robenzyl , and
Sheny! (o- nEeaTIERgF sAReyet TRREY sthsss el dEmele e Ees of ur eac Type
der i vaidtM@shibetider-pl H?ﬂﬁ’ibme%ﬁ*l nwhehlyrd)meﬁfyMpmnetWy'nYéthWe N

- p- t ol uenesul f onyl am nocar bony phényl am not hi ocar bonyl

M scebeamgweﬁrybm%bowb@mgvl@xymethw Jdé4enethoxyplenayimetitvhs i ncl ude

h b | oh I
cyol oguABGRTEtY SBS RN e e BURRBRDSL sUoRmeE S opyt met byl -
2, 2- dmigzhbryet h@k)hﬂéma/v'Z)ﬂ,Qrtn@hlebéﬂwoWrﬁBﬂwW| bR RprGrBe XD RREtHhYI, 2-
1,1-dinmeth nmet hgﬁﬁcar boxam do) 1, 1- di met hyl propynyl ,

di (2- ﬁpmaig;ylfﬂﬁémwxymew jahvsiregyrany, gdu@mt@trahydg@man b, |sobutyl

|0t A Doy FariT RENERRIUERE I o BRI . ¢ 1 o

oxyphﬁrqthc))eytb'srbhydroﬂﬁbby/rbﬂw (‘rfméﬂqul;tmuﬂh&drmﬂﬂepyﬂa)@t B8)3-dioxido, 1-[(2-
1- net

(phen9¥'8£%‘)4phe ')eptf@%xﬂé m?{ﬁ‘{x%me&'ﬂﬁhg y“ gg‘%’%ﬁﬁ'g’é‘ﬂ H?F@Wﬁ%ﬁf%ﬁ?ﬂenzyl
and Ztélraﬁwd%ﬂhfafaFéM BRA2Y3,3a 286Dt ¢5- o%iarﬁla"r&@??s,sf’:ﬁmé@ﬁyl-4,7-

methanobenzofuran-2-yl.

Substituted Ethyl Ethers
Examples of substituted ethyl ethers include 1-ethoxyethyl, 1-(2-

chloroethoxy)ethyl, 1-methyl-1-methoxyethyl, 1-methyl-1-benzyloxyethyl, 1-methyl-1-
benzyloxy-2-fluoroethyl, 2,2,2-trichloroethyl, 2-trimethylsilylethyl, 2-
(phenylselenyl)ethyl, t—butyl allyl, p-chlorophenyl, p-methoxyphenyl, 2,4-dinitrophenyl,
and benzyl.

Substituted Benzyl Ethers

Examples of substituted benzyl ethers include p-methoxybenzyl, 3,4~

dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, p-halobenzyl, 2,6-dichlorobenzyl, p-
cyanobenzyl, p-phenylbenzyl, 2- and 4-picolyl, 3-methyl-2-picolyl N-oxido,
diphenylmethyl, p, p’-dinitrobenzhydryl, 5-dibenzosuberyl, triphenylmethyl, o~
naphthyldiphenylmethyl, p-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-(/Imidazol-1-ylmethyl)bis(4 ',4''-
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Am des N-fornyl, N-acetyl, N-chloroacetyl, Ntrichloroacetyl,
N-trifluoroacetyl, N phenylacetyl, N 3-phenyl propionyl, N picolinoyl,
N 3- pyri dyl car boxam de, N benzoyl phenyl al anyl derivative, N benzoyl,
N-p- phenyl benzoyl . Assisted C eavage N o-nitrophenylacetyl,

SI— ohnl dlmqihexyptwagl E)mdthylj\n Aelms@lanmﬂyd)xypd'lﬁhyl) 1’-gyrenylrrr\lethyl| )9-anthryl 9O- I(9_
i t hi obenzyl oxycar cet ydr oxyphenyl ) pr opi‘ony

N 3- (R ‘?’ﬁ ﬁ@ﬂy E{%BF]%?@ Hﬂ"t"Wyﬂ £b?'b7—°rwth [breridxgn6r opi onyl |
N- 2- ”B(S%;ﬁe[lscﬁh(e&ol %e@;dl@sﬁ&phenoxy) propionyl, N-4-chlorobutyryl,

N- 3- met ni t N-o- nitroci nnarmyl N-acet yl et hi oni ne
derivative, N-o0-ni trobenzoyl N-o (benzoyl oxynet hyl) benzoyl, and

4, 5-di pheny i3] azolin-2-one. Cyclic Imde Derivatives N-pht hal i m de,
N-di t hi asuc €IS\ 2, 3- di phenyl mal eoyl, N-2,5- dinethylpyrrolyl,

N 1,1,4,4- tskémg%%wsqh \PétheramRRid PR ASR, atﬂgmghnyg;t@g%fobwhﬁ?

, 3- dlneth | -1 tri azacycl ohexan- 2-one; b-sub
, 3- dldjmeig llSDpB)rBjISIM |(hefhy&8ﬂp®0mdaﬂyl,2dlm&hylmﬂdylﬁilyd,thalslutiytdjl'nemylsuyl I-

3, 5- dini,t C - ROTECTI VE PS Ex l.es of speci al
N pr SRRV, FenaRia. Yo Pk dmrenes . SRnayime Rl ang el iy
N[ 2- (utymmsthskginieyishoxy] met hyl N 3-acet oxypropyl, N (1-

i sopropyl-4-nitro-2-o0x0-3-pyrrolin-3-yl), quaternary amoni um salts,
N-benzyl, N-di (4- nethoxyphenyl)nethyl, N 5-dibenzosuberyl,

N-triphenyl p§/I , N-(4 33 net hoxyphenyl ) di phenyl net hyl ,

N- 9- phenyl f nyl, N-2,7-dichloro-9- fluorenyl nethyl ene,

N- f er r ocenylnraddition tcﬁettheNa 2 hydrokyl graup endy b@prcﬁéctedéﬁ 88 BRIl FRAMPRS
N1, 1- t hyl t hio thyI e N-benzyl i dene, - met hoxybenzyl i dene, N-
di pherRa" %r%rwnelHée RIMate. Bynzwfqr CRETE exch ﬂypwet%tﬁddlnhmacetate

trichloroacetate, trifluoroacetate, methoxyacetate, triphenylmethoxyacetate,
phenoxyacetate, p-chlorophenoxyacetate, p-P-phenylacetate, 3-phenylpropionate, 4-
oxopentanoate(levulinate), 4,4-(ethylenedithio)pentanoate, pivaloate, adamantoate,
crotonate, 4-methoxycrotonate, benzoate, p-phenylbenzoate, 2,4,6-

trimethylbenzoate(mesitoate)

Carbonates

Examples of carbonates include methyl, 9-fluorenylmethyl, ethyl, 2,2,2-
trichloroethyl, 2-(trimethylsilyl)ethyl, 2-(phenylsulfonyl)ethyl, 2-
(triphienylphosplitiojethyi, isobutyi, vinyi, aliyi, p-niirophenyi, benzyi, p-
methoxybenzyl, 3,4-dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, S-benzyl
thiocarbonate, 4-ethoxy-1-naphthyl, and methyl dithiocarbonate.
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di met hyl am nonet hyl ene). PROTECTI ON FOR THE CARBOXYL GROUP Esters Exanpl es
of esters include formate, benzoyl formate, acetate, trichloroacetate,
trifluoroacetate, methoxyacetate, phenoxyacetate, p-chlorophenoxyacetate,
benzoate. Substituted Methyl Esters Exanples of substituted nethyl esters

i ncl ude 9- fﬂgﬁémagg, met hoxymet hyl , met hyl t hi orrethhlyl ,
tetrahydropyran etra r.of ur an) t hoxynet hyl ,
2-(trineth "3’“@)??8 ﬁ8§'§{%{jﬁl§?f’“’a%ﬁfwd€gF%%nzoﬁ%geﬁgomﬁy@%rﬂ)phenacyl ,

a- net fﬂMl@hﬂ’ﬂ@ﬂWlpelﬂaﬁ@étﬁow ﬂﬁB%)‘dethYI Hervatd @Qfﬂ?ﬁﬁ} enz?ﬂg anate, 2-
pht hal i m donet hyl . 2- Substituted Eth Esters Exanples o stltuted

et hyl (@etydiomethoay)ethy carbenathl Mb@ttmmhmmeﬁimay):hmttymte, amdc2+I oroal kyl ,

2-(tri thIthloethyI 1, 3-di t hianyl -2- et hyl,
2-(p- rﬁ’q‘?&@é@@%ﬁ?ﬁﬂﬁb‘"wﬁ%ﬁf’ are,. (p-tol uenesul fonyl)ethyl,
2-(2'-pyridyl)ethyl, 2-(diphenyl phosphi no)ethyl, 1-nethyl- 1-phenylethyl,

t-butyl, \CN{'Cl oPentyI cycl ohexyl, allyl, 3- buten- 1-yl,
4- (tri met hMiseel nemxs;Eateps. 1-yl, cinnanyl, a- methylci nnanyl , phenyl,

- hyl enzyl Esters Exanpl es of
guégﬁ[ t ﬁt g?%ﬂﬁﬂé’% BP %#%I%{ﬁ%gﬁ?%@é[rs "ﬁﬂg ?:?gé'ﬁﬁllo? g’phenyl met hyl ,
bi s( omethylppbauxyacmmytz 6- 8roarttrb-my(1W8twtetr32nétﬂyib@tﬂ)phéﬂbﬁyéééwfen’2elf-hy| 5-

di b | met hyl , 2 trifl nmet hyl) chrorrylnethy, 246
34 11 PR Aot Yprom BhanBhE ez e, Shiaradibmumigeeiais, isobanainy!

met Repndae
2 sul fobenz?FMbglt%eré?)r%Sﬂn Ayr g%@gﬁé{ﬂe&g} Oét%‘; %gﬁ%ﬂ&&@d@ﬁ?@%ﬁ%’at%&ml €s
of si Pyberziate so-inaphtraeater nitretd) yligil NyN,N'{N'Hetryreshylphosphorodiamidate, N-
phenylcarbamate, borate, dimethylphosphinothioyl, and 2,4-dinitrophenylsulfenate

Sulfonates

Examples of sulfonates include sulfate, methanesulfonate(mesylate),
benzylsulfonate, and tosylate.

AMINO PROTECTING GROUPS

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

protective groups.

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

urea-type derivatives, and miscellaneous carbamates.

Carbamates

Examples of methyl and ethyl carbamates include methyl and ethyl, 9-
fluorenylmethyl, 9-(2-sulfo)fluorenylmethyl, 9-(2,7-dibromo)fluorenylmethyl, 2,7-di-t-
butyl-[9-(10,10-dioxo-10,10,10,10-tetrahydrothioxanthyl)Jmethyl, and 4-
methoxyphenacyl.
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t-butyldinmethylsilyl, i-propyldinmethylsilyl, phenyidinmethylsilyl and
di-t-butylmethylsilyl. Activated Esters Exanples of activated esters
include thiols. M scellaneous Derivatives Exanpl es of m scel |l aneous
derivatives include oxazol es, 2-al kyl-1,3- oxazolines,

4- al kyl - 5- cRubdtitGtedXathyl i di nes, 5-al kyl - 4- oxo- 1, 3- di oxol anes, ortho esters,

G anny! CestiDxampieBal SBeHLERd Sl SappmaiRa ade SFLeyteniamg. 235 C -
Synt hetﬁh%@hxpﬁﬂ%ﬁéﬂhw@.tbﬁw&ﬁgi, 458 -ABAANS ) Of- By 18t} o1 diriedngead compounds

accordi ng o traditional” organic synt I'c met s as we matrix or
conbi rlaleethyl, 1s{dimethyt2, Ardibremsethst Herelimethyh22gtirichl destiyl bb-nsathglest ed

t het i tes. [ h . th [ ' | ow, dth
el e PEEB U ATE - GheAFFDHOTRETHR: -y BRVbI47 s GgBUSHORTS et ar

oh : . ! i Lhi ] i o t hod
e oy et e BRI T (B8N KOphart bl Sy PopHISRENTY "o
const raieeamyl, Bimirocingatiyt &qoinelybfNtlydroxypesridony, alkddiskio) betkyi,p-t he art
il ' t hat t hesj f t ds of th ] t invention
oy o FERRBN G ST S s RS g o8 acBEBe et oo
CONPOYREhyRHHYIRAkyI, 10-3AthrAdtg spanapRenlinshased herein. One skilled in
the art will further recognize that during any of the processes for

preparation of the conpounds in the present invention, it nmay be necessary

and/ or desiASe%tgdtgeagéié ect sensitive or reactive groups on any of the

nol ecul es con may be achieved by neans of conventi onal

prot ect i ng Examples of webistsd t:lbasagél&Wd&%éth#tﬁﬁéﬂiyﬁ%méﬁ]@&fb?ﬁlétﬁyl,
Or gani_c %nt hesi s, éohn Wley & Sons, 1991. These protecti ng groups may
be rerfolstPldenesutignylaiiyhd2-<1 Sydithiamdlimetiotrnethyitophenilthé- art . Were

the preanfthidHeny2-PhEFHACARYIC-tFipRe MAPROBHIHASSHORINY, £ Qintdifiyi-
2-cyanoethyl, m-chloro-p-acyloxybenzyl, p-(dihydroxyboryl)benzyl, 5-
benzisoxazolylmethyl, and 2-(trifluoromethyl)-6-chromonylmethyl.

Photolvtic Cleavage

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

Urea-Type Derivatives

Exampies of urea-type derivatives inciude phenothiazinyi-( i0j-carbonyi

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-cyclopropylimethyl, 1-methyl-1-(3,5-dimethoxyphenyl)ethyl, 1-methyl-1-(p-
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invention give rise to m xture of stereoisoners, these isoners may be
separated by conventional techniques such as preparative chronmat ography.
The conpounds may be prepared in racemic form or individual enantioners
may be prepared either by enantiospecific synthesis or by resolution. The

conpo phesyrappheoyl)ehdndacthye 1-presletled, 1-methyhti(4-pyddyijetht phengnpi oner s

by standard techni ques, .such t he rmati ogn of di astereoneric pairs by
oAb LT e A TR SN S e
di ast mm@mb@nﬁ.t ers or amdes, followed by chromatographic separation

and renoval® of the chiral auxiliary. Alternatively, the conpounds nmay be
resol ved using a chiral HPLC col um. Exanples of the described synthetic

routes-J s, 1,through 9. Conpounds anal ogous to the target
conpou%ﬁgaﬁ?%gggﬁgﬁggg%<quees can be made 36 according to simlar routes.
The di scl osed conmpounds are useful in basic research and as pharnaceuti cal

agents as described in the next section. General Guidance A preferred
synt hesi s &midesmul a (I') is denpnstrated in Schenes 1-9. Abbreviations or

acronyns u | Dy NG . ial _acetig..acid):

(L 34 cycrormit s i hiioapEel g Bar 5L ol fifBiedias 1.

di met pheayiacetys,dg3splyenydpiopiorie, Map@&qﬁﬁbylpl\i-@-@}/ﬁd?b%oxamide, N-

(dii sg rogyl ﬁéaglll m [1 . DMAP - (4- (di net hyl am no) pyridine); DV

(di me E{?F yp la%n;y %@’?{WB( B-kenzayt IN-Pafenyeszey) - 3- et hyl car bodi i i de) ;
Et OAc (ethyl acetate); LAH (lithium alum num hydride); nCPBA

(3-chl oroperoxybenzoic acid); NM (1-nethylimdazole); TEA
(triethyl afissisted EAedvadef | uor oacetic acid); THE (tetrahydrofuran); TMEDA (N,

et DB e st ™
dithiobenzyloxycarbonylamino)acetyl, N-3-(p-hydroxyphenyl)propionyl, N-3-(o-
nitrophenyl)propionyl, N-2-methyl-2-(o-nitrophenoxy)propionyl, N-2-methyl-2-(o-
phenylazophenoxy)propionyl, N-4-chlorobutyryl, N-3-methyl-3-nitrobutyryl, N-o-
nitrocinnamoyl, N-acetylmethionine derivative, N-o-nitrobenzoyl, N-o-

(benzoyloxymethyl)benzoyl, and 4,5-diphenyl-3-oxazolin-2-one.

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-triazacyclohexan-2-one, &-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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CszCB Et0O Rz 1-A1-B OR ' ~n, HO C EQ" VORz EEO-O Rz EtOH,
D oxane SQZCI SH 1-C 1-D 1In accordance with Schene 1, phenol 1-A a
vari ety of which are commercially available (such as 3-nethyl phenol,
2- et hyl phenol , 2-propyl phenol, 2, 3-di net hyl phenol, 2-chl orophenol,
2, 3- dinegthoxyptremyb)djplisriytroetiyh dv8Fphenyifludramyl NN gh édidhlora-8- al kyl at ed

form
ester

appropri ate base such as

h ti i t hyl 1- ith i tabl e hal oacetic ac
AR RE T G e ook hyAn N CePiooiaTi e Nr@ddmco of  an

to
id

Cs2C03, K2CO3, or NaH, in a suitable solvent such

as CH3CN or THE. Sul fonation of the phenoxyacetic acid ethyl ester 1-B

Wi th
occur
chl or

an appmipe Darigaved onati ng agent, such as 37 chlorosul fonic acid

osur i i Pt RyubimdfuEng Bugriiddhd NebuhSuontrmieremor

sul T oAb I NABRRERfidmbhIdr, 25QURNI shed using a meta

reduci ng agent, “suc ti'n zin
di oxadéimethgtamimonieth@enehesi s of Conpound la O O R i

In-an acl

EtOCEt RB OHR3 I RS Z-CO'-T-OH RS Zp R5 2 A2_B DAD PPh3 R1

PROTECTION FOR THE CARBOXYL GROUP

Esters
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, tetranydrofuranyl,
methoxyethoxymethyl, 2-(trimethylsilyl)ethoxymethyl, benzyloxymethyl, phenacyl, p-
bromophenacyl, a-methylphenacyl, p-methoxyphenacyl, carboxamidomethyl, 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-methylthioethyl, 1,3-dithianyl-2-
methyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-(p-toluenesulfonyl)ethyl,

2-(2'-pyridyl)ethyl, 2-(diphenylphosphino)ethyl, 1-methyl-1-phenylethyl, t-butyl,
cyclopentyl, cyclohexyl, allyl, 3-buten-1-yl, 4-(trimethyisilyl)-2-buten-1-yl, cinnamyl, a-
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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1. MsCl, Et3N, CHzClZ Et2C 1~10 / RR Rg Rl 2. base, EtQ2C. O-R2 2\ O R3
2-E RS 1-D SH Rl Hydrolysis HO2C 1~10 R RSO " (" " 3 R5la In Schene
2, R5 substituted diethyl malonate 2-A is reduced to propane-1,3- diol 2-B
by using a suitable reducing agent such as |ithium alum num hydride or

di i sobitinyethyloehnylnpibydmicdenzii, Dmihn@ﬁnanzyéatnitl@bentyIZp&embhyhiﬁrmymz @- C

provid ound sphine s ch as

Fr 1 pheagn R Y., 2ot EuR etk e bR ey ad e bRy
azodi cgapaxyl ate, in a suitable sol vent such as THE Phenoxyacetic acid
ethyl ester 2-E is obtained in two steps: (1) conversion of the al cohol
2-D to nesyl ate under standard conditions by enployi ng nethanesul fonyl

chl ori de angla glgylanlne in an appropriate solvent such as CH2Cl 2, and
(2) al kyl at benzenethiol 1 -D, prepared according to Scheme 1 above,

with the nEEXémb%s ofrHilgr 8Btdiineludsi tithethAsilyl athémym e such as Cs2CGs,
K2CC3, or I an appropriate solvent such CN or THF, under

n
nitr ogtel?PtYUHH@?hylﬁdldhd'@f@p)é‘éﬂmﬁfhylﬁ'ﬂ:‘)&t mlaﬁnyldjmemlmbrhsn@wehbusmethydsuat| d

ethyl ester 2-E is converted to acid |la under nitrogen. The preferred
hydrol ysis conditions include using NaOH as a base in an aqueous 38

al cohol i ¢ shttiveitéd Egtdrem such as wat er-rret hanol, or using LiOH as a base in

a m | der ter- THE system . Schene 3. nt hesi s of Conpound |al CO2H 1.
Acid ReducVE Rige0f actixaies epiews imcludedpiols.

Miscellaneous Derivatives

Examples of miscellaneous derivatives include oxazoles, 2-alkyl-1,3-
oxazolines, 4-alkyl-5-oxo-1,3-oxazolidines, 5-alkyl-4-oxo-1,3-dioxolanes, ortho esters,
phenyl group and pentaaminocobalt(lll) complex.

Stannyl Esters

Examples of stannyl esters include triethylstannyl and tri-n-butylstannyl.
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3-A R5 2. Ac20, DVAP 3 B R5 QAc CH3CN-CCl 4-H20 R5 3-C 1. Acid Methylation
Me02C-,---0OH 1. TBSCl, Im dazole HO )- OIBS 2. K2CO3, MeOH R5 2. Ester
Reduction RS 3-D 3-E 1. MsCl, Et3N, CH2Cl2 R1 R Et02C,-,10 R2 TBAF 2.
base, Et02C10 % R2 S~~OTBS 1-D\ SH3 FR5 Rg R4 R~ ]I CEXRCI10 \ R2 |

| Et0gC0 \ SydthdsisO H/ R3 2¢ S~ Y OH S~~OR3 3-G R5 DIAD, Ph3P 3-H RS Ri
Hydrolysis HO2G'-~-OR2 R4 S~-O\ | R3 Rs lal In Schene 3, enantionerically
pure phenylacetic acid 3-A, a variety of which are comrercially avail able

h —(+4) = - i_ani idh. - (r - i Qnj id,
(95 (s -2 pherpiatPRARRGRoRRE Ahdnh e R ¢ daiding ™
met hyto gagliiengl drgayid syrehetic methodsas defitamnybtiicer combiaatatial apethefR} - (- ) - 2-

oL idBgen ehopien Lhieushs derciberudgostes lRtaoH R dSBaEeES ons.
knowngichef{dss the guidelines below, and the examples, a person of skill 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
conventional 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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Oxydation of the phenyl group in 3-B to acid 3-Cis acconplished by

enpl oying catalytic anount of rutheniumchloride and a | arge excess of

sodi um periodate in a 39 m xed sol vent system such as CH3CN- CCl 4- H20. Acid
3-Cis converted to alcohol 3-E in four steps: (1) nethylation of acid 3-C
usi ng gacording FhQ§imMr)r@iumnﬂnehd'rseloasda:ommmydmnen@@@énbasi(ﬂ)asamm 3)

exchan t he rotectin m .,acetate in 3-Cto
tert- t?f]l}@g%f’ﬁé{m?e Wﬁ@?éﬁ?‘g ‘g ‘S’%QEP?%%H ﬁ%‘?%‘r?&r condi tions wel |
known in arts, and (4) reduction of nethyl ester by using an appropriate
reducing agent such as diisobutylalum num hydride. Phenoxyacetic acid

gt Eyl @éﬁ&raF @“u':dérﬁ:%bt ained in two steps: (1) conversion of the al cohol

r standard conditions by enpl oyi ng nmet hanesul f onyl
chloride and tri et hyl am ne in an appropriate sol vent such as CH2Cl 2, and

(2) 20 T2 B SRS Pl L SRR e 2SR s TUITS 700V

K2CO3, or NaH, in an appropriate solvent such as CH3CN or THF, under
nitrogen. After revealing of the %droxyl _group by renoval of the
t ert - but yl d\bkweniations oy lasxgnygin® upefuhharen mimﬂc@-l@lasiatamtkfmid)ed to

condi SR ek BRARR e Bt cLarTHEBRRAEES): B RRenyl phosphi ne.
and armmeawlmrrmmropymﬂ@n"de hy@’@cﬁﬁ)rldb) OB @i o Pt AMINE) 2BDMAP N 2

sui tabl e sol vent such as THE Under standard saponification condi ti ons

phenoX§Hdinethylaminogyidine)s DMF Qilme]ﬂylfoe@ﬁwéeb&% (4€8d 1 al under )
" oo et lemBdi 8RS e e atuchimidan BOARTB LR BLUGRe), EALIMARE 20 %, base

Li OH adurairhes dydride); mhCEBBA (&ad:lﬁoro‘ﬂdFoWUic Sxidhe M1 |ﬁ¢ﬂtyl1|&ﬁda$zdé)
~  O~CO2Et
gangotjrrl-fjA (tnethy?amm%) 'IEI'-[A(\) %trn‘luoroacefa ic aC|d) 'ﬁ'—i@%tetra%ydro(f\éran TMEDA (N, N, N’,

N’-tetramethyl-ethylenediamine).

Scheme 1. Synthesis of Intermediate 1-D

R BrCH 0 N
rCH,CO,Et CISOzH
HO R, - EtO)]\/O Rp — —  »
Cs,CO5

1-A 1-B
? e | Sn, HCI T - R
EtO/U\/ © R 7 g EtO/U\/ Oy Ro
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-chlorophenoal, 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
Cs2CO03, K2COg3, or NaH, in a suitable solvent such as CHzCN or THF. Sulfonation of
the phenoxyacetic acid ethyl ester 1-B with an appropriate sulfonating agent, such as
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|-D 4-A R4 HOXCH 4 1 R 4-A, Bu3P, pyridine R32 C OHHO--rO ZZ, Rs 4-B
OH 4-C DIAD, Ph3P OHRt RI. EtQ®2C-~01 R2/ Ra HOCN Et02C-0 R2Z R4 X\
/ 4 DSO\ RBDAD, Ph3P/ SS-OR3 4-E OHCN R Hydrolysis H®C -~O R2 ,
R&A S R3 CNla2 1In Schene 4, benzenethiol 1-Dis dinerized to phenyl

di sul f¢hlerosulfonic adid, anwséaleetlmlyarhﬂmopamqmmm toxprdividierdr agent such as

ot n DHIRGRUIBS o EhORIERE AL HoBr 45F A B PRERER B BBy pnosphi ne. such
as trighiRmldiesdhi Cto béﬁ@brﬁthmm @ém;ﬁnsh@aq%mgr t#fétaﬁés dirka0e; pgpy'

azodi carboxyl ate, in a suitable s”!'ventsuch as THE formation o

car borA@&Nt sicthaa diniar zineyid @RcCdiD Mediversuckdas ehhtanbyon\mpwm@bu reaction of
diol 4-C with phenyl disulfide 4-A by using tri-n- butyl phosphi ne and
pyridine. The third Mtsunobu reaction of 4-D with acetone cyanohydrin
converted the alcohol 4-D to the cyano conpound 4-E under standard

M t sunobu reaction condi PFEPRRE AsSYMhRsiS ob 0n§§fr&3qw7§r I8l ysi s of phenoxyacetic

acid et hyl ester 4-E affords acid W

Reduction Ho OH :CJ\ ji)\
EtOMOEt —— /\/\ Rs OH Ry

Rs
2-A

R4

1. MSC', Et3N, CHQCIZ EtOZC\/O R2 R4

R X 1x

2. base, Et0,C._0.__k_R, S/\/\O Rs
2-E Rg

1-D SH

R4
Hydrolysis H02C\/0\<j[R2 /@i&
SMO Rs
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,Cly, 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;CO3, 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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Schenme 5. Synthesis of Conpound 1a3 41 , R Et02C--~-0\ R/ | R4

Et02C --~0 R2 / | Ra base, ROIf S O\ R3 or ArCH, Ph3P S~O\ R3 4-D DEAD
5-AOHOR (OAr) R1. HRC'-~O1 \ R/ R4 Hydrolysis SSO\ R3 OR (QAr)

| a3 As shown in Schenme 5, wherein Ris alkyl or aryl, alkyl ether conpound
5-A cfﬂmlabllmesqiveﬁesystﬁrb)suahlqsl wahieoimethaabl; ohabing-LIDHaas ardgenrdi miléer

pr epar.ed ”:TI-EC }ﬁg{g above, with a variety of alkylating agents such as

al kyl Vf'?ﬁeﬁ S Hanesul fonates or al kyl halides in the presence of a

sui tabl e base such as sodi um hydride or sodium bis(trinethylsilyl)am de.
Simlarly, aryl ether could be synthesized by Mtsunobu reaction of 4-D
with many different sub$idhemed. pyethesis eiGompburd I nal |y, saponification
of ethyl .ester 5-A under standard conditions gives acid l1a3. Schene 6.

th of Co 02Cv0O R2 ff h3P HO\ R3
Syn e o CompoyndckadhyBon o Rio) Raic) W@YQ

r >/ O [ OAC
3-A

2. Ac,0, DMAP CHaCN-CCl;-H,0

3-B
3-C

1. Acid Methylation MeOZCY\OH 1. TBSCI, Imidazole HO/Y\OTBS

2. KoCO3, MeOH Rs 2. Ester Reduction Rs
3-D 3-E

1. MsCl, EtsN, CHoCly R
EtO,C._O Ry TBAF
2.b N _"_—>
. base, EtOZCvO\©[R2
s Yy otss
1-D

R R4

EtOZC\/O\©:R2 Et0,C._ \@ .
R X,
S/\‘/\OH 2-C

3-G Re DIAD, PhgP e

Ry
Hydrolysis HOZC\/O\AI/ Rz /\I/R4
T VJ\S/Y\O)\/IKRQ
Rs
la1
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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Et 02C'-~O, R2 / R4 base, ROIf EEQRCVOR2Z R4 Si i\0\ R3 or ArCH, Ph3P

ADDP SMO3 6-COH6-DOR (OAr) R. Hydrolysis HO2C--~ 0 R\ R4 S~-IOR3

OR (QAr) a4 1In accordance with Schenme 6, M tsunobu reaction of

(R -(+)-glycidol, or (S)-(-)- glycidol, or racem c glycidol 6-A with phenol

2- C prioixedesohegid sy stent sBci pseipi @ iCQl,a1A2 Acida3- iplurrlmpbfte% te ambhaBB-lE

tri phenyl phqsphi d _an azodi carbonyl reagent. such as i i sopropy

azogi d%&%‘é&%}ﬁg?‘e@?ﬁ’]e%ﬁylé‘ﬁppz?ﬁla@'cg%'l(gﬁﬁ%gs({mﬂg@‘é's Iazomethane as @ ope][li ng

of 6- ' t (i j ' t o
Brairyiatheragi, )@n_dl(sl?ekaqérgﬁn@bﬁaﬁ@ﬁﬁdﬁgy@rs%cﬁbgtggmﬂew

t et rabut yl anmoni um f1 uori de”f ur ni shes al cohol r conpound 6-D
coul d adesateriagada ten-hatydinethyhsiytoxyl ie rlblungleC canvéntmnabcomditiorss well

| Kyl g | k trifl th | f onat | kyl
nat ) aduiclfh PHE, Boal 8o mbfhL bt BV USIRhS SobGirate i or
sodi uragaing GLith aRtdigbBulydIkMS hiyari@,e_sui tabl e sol vent such as THF or DM.

Simlarly, aryl ether 6-D could be synthesized by Mtsunobu reaction of
6-C with nmany different substituted phenols avail able by using

e, IR AL RIRL Y 6 AT b SEF ,
saponithe aitchoh 3 te@hivdylats erdeb standade corditioa8 by entsloding irbdhatby@foragi d
2, Shloidavaad Meteyietiopian RPprRRISIS solvent such a5 ChCly and (2) alkyiaton . -

of benzenethiol 1-D, prepared according to Scheme 1 above, with the mesylate

intermediate using a suitable base such as Cs,CO3, K2CO3, or NaH, in an appropriate

solvent such as CH3CN or THF, under nitrogen. After revealing of the hydroxyl group

by removal of the tert-butyldimethyl silyloxy group in 3-F, alcohol 3-G is transformed to

3-H by reacting with phenol 2-C under Mitsunobu conditions. The preferred conditions

include using a triarylphosphine such as triphenylphosphine, and an azodicarbonyl

reagent such as diisopropyl 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 {aZ
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7-A7-BRL R MOR2 Tetradecane MO R2 O O Nve 254C 0 J-NMe Y-~& Y 2 2
7-C7-D R NaOwe, MOH0O MOR2 O SH 7-E In accordance with Schene 7,

(4- hydroxyphenyl ) acetic acid 7-A, a variety of which are cormmercially
avail abl e (such as 3-brono-4-hydroxyphenyl acetic acid, 3-

chl oro-4- réydr oxyphenyl acetic acid, 3-fluork- 4 hydrmxyphenyl acetic acid,

4- hydr %h%arwp“é;@é‘f? C Ei@zICGL/ » ! u =@ ncoEophenyl acetic
acid), is neth ed to form (4-hydroxyp c acid nethyl ester
7-B in met hanol $he presence of a cata tl$: 5 nt of a suitable acid

such as sul furi c acid or hydrochloric aci d4AThe 43 phenol 7-B i s converted
to (4-dinet hyI t hi olgar banmoyl oxyphenyl) acetl c acid nmethyl ester 7-C by
reactin di met i ocar barmyl € in the presence of sone

appr op te ba@"és wﬁ) J}I@Eg%4 YiHE HYI%ni no) pyri di ne. At

hi gh % ure, ﬁnztche pre rr d ang 250 to 300C, 7-Cis rearranged
to (4- di thylcarWB)ysll,&ulfanylp I) acetlc acid nethyl ester 7-Din a
hi gh boiling point sol vent such as tetradecane. By treatnment with a

sui t abl e base such as sodium nethoxide 7-Dis transformed to
(4- mer rﬁﬁgt opheny‘) acetlc acid nethyl ester 7-E. Sc rre 8 Synt hesi s of

Compou 2 ~' - c@u Woz@qzcwo @[R4
S/\(\
4D DIAD, PhsP

OH

Hydrolysns \(:[ /@E
Rs

1a2

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 bend in compound 4-D is carried
out by Mitsunobu reaction of diol 4-C with phenyl 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 Ia2.

Scheme 5. Synthesis of Compound a3
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HO\ R3OI1~0/ RBRTESHZ2-C8AO08-BBu4NF, THEH R RIL M®RCR2\ I R
base, ROIf MMR2C/ I R/ | RA so RB SSORs 8-C OH 8-D OR RL. Hydrolysis
HOCR2 /| R4 S~-,OR3 OR 1151 in accordance with Schene 8, wherein Ris
al kyl, epoxide 8-B is obtained by treatnent of phenol 2-Cwith an
approp&@éihgas 'such as cesi umcarbonate foI I ovved by aI kyl ati on W|th
2-chl o

Ra?neSA §1de op of. 8 wth / ermet hi ol
7-E, prepared n_{ﬁg?&usence cat ti t of
A ky? eP crrp dind 8- D

of
t et rabutyl ammonj_

Igmsf u H‘?j urnFsine@HaH’r&Bhol 8- C.
coul d be prepared by aMNgyl ation of BEAfbhol 8-C with°a vari ?ﬁ@f al kyl ati ng
agents such as alkyl trifI uor onet hanesul fonates or al kyl ha es in the
presence of a suitable b such as sodi um hydride or sodium

bi s(trinethylsily yande |n g sui tabl es Ivent such as THE or DWF.

Fi nal | y Hyg&apmni fi at\l/on et hyI @ D under standard conditions

gi ves acid—+bt 44 Scherne 8 he .\ ok, Conpound Icl Ra / Ra 1. Acid

Met hyl ati on | Epoxidation I%I H R3°2. Ester Reduction O 9-A 0 9 B
OR(OAr)

1a3

As shown in Scheme 5, wherein R is alkyl or aryl, alkyl ether compound 5-A
could be prepared by alkylation of alcohol 4-D, an intermediate prepared in Scheme 4
above, 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. Similarly, aryl ether could be synthesized by Mitsunobu
reaction of 4-D with many different substituted phenols available. Finally,

saponification of ethyl ester 5-A under standard conditions gives acid 1a3.

Scheme 6. Synthesis of Compound la4

R, 4 Et0,C._O
@E N C[)>/\OH DIAD, PhsP
HO Rs l>/\o
o 6-A

© 6-B Bu,NF, THF

Ry
EtOZCVO\@RZ Ri  base,ROTI  E1O,C_ @[ Q
S/\I/\O Rs OF ArOH PhsP
6-C OH

ADDP
OR (OAr)

Hydrolysns \©: /@

OR (OAr)

lad

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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R Rl / Ra Et02Cv0 R2 Et02C,~,0 Rlic)Ra \' I RB1 DSHI/ \ S1 R3 009-C
Bu4dNF, THE 9-D OH R1l. base, ROIf Et02C _~OR2/ Ra S\ | Rs 9-E OR R1.
Hydrol ysis 110200 R2 / Ra S\ R3 OR Icl In Scheme 9, wherein Ris as

shown above, al dehyde 9-B could be prepared in two steps by nethylation of

aci d drianiphaesphine fueh By diiphenyivhosphind and as azodiearboplhtcaggnbgesit as ol | owed

b i f t 4Nt di at it ui t.gbl e reduci ng
agent diSeREbY arbdBaw ke e ST e fehpad B oEPuxde hathsingt o
epoxi af EBAvitty beazsidthipl WD in tha'pidighes|of endatani@hmoungier Whi ch is
generated in-situ fromtreatnment of trinmethylsulfoniumiodide with a strong

base databutyammoniwniferidedusnishes alegholfef. Mykyretberampauna 6z sould ol 1- D

i h : i f I nium fl yori de
t or ni SRIEERET by Hloffid] B AbbRORER Rl & varEd Bl YRRT B afols by
al ky!| atkyd rhrifdliorah(eﬂ;alheéhlllafnﬂ'tésho:aalkwr hfnl?;elsqrﬁ trlm@giesleabé ?ﬂ aadfable 53?0?8 .
L fl t or a halides in the presenc
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a sui @bt aFs ARt SiHGRAGSarliBtr 6dFeodid Bals)¥ihe3BRAMY MAELAGL RladkibRY!

ester 9-E
of 6-C with many different substituted phenols available by using triphenylphosphine

and an appropriate azodicarbonyl reagent such as 1,1’-(azodicarbonyl)dipiperidine or
diethyl azodicarboxylate. Finally, saponification of ethyl ester 6-D under standard
conditions gives acid la4.

Scheme 7. Synthesis of Intermediate 7-E

S
Ry Ry )J\
HO \’(\@Rz MeOH, H,S0;  MeO R, CI” “NMe,
- —
o o 0 on  EtsN.DMAP
7-A

7-B
R4 Ry
MeO m/\@:Rz Tetradecane MeO R,
S > O
254°C :
© OJ\NMez © SJLNMez
7-C 7-D
)
Ry
NaOMe, MeOH Meo\”/\ﬁ:[Rz
(0]
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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under standard conditions gives acid Icl. Exanples 45 Exanmple A HQ2CvO /
CF3 \ S~O Conpound 1

{2-Met hyl -4-[ 2-nmet hyl -3-(4-trifluoromethyl -phenoxy) - propyl sul fanyl ] - phenoxy
}-acetic acid Schene A O O Et0-k--~O ~O CISGBH Et0 S02CI Alb 93% Al a
(4- Chpbﬁ?m@lﬁfﬁamorweﬁfsdrtpl(%ﬂimabhydbrﬁmbamoatob(ypmmW)hafcéﬂoﬁacid @\E;‘ihyl HtC'I EtO
O--& i oxane SH, A ¢ 8% (4- Mer capt 0-.2-.met - phenoxy) - acetic

2ci o 817 S RRRBg i dnhiskerbamon shlotE B e g

chlorg it brekd sUbh d& tibthylZAfER X-@imdthyRsin irfe, XY high
(2- mtﬁgﬁrﬂ?noxy) acetate Al a (y10.0 g, 51.(6 rrém@)_ S?Wy.n%grhe NPXt Ure was
sti rri@nperatad, in tisopraferrad dange of 260e BA0ACE7{is rRarangad to (den pour ed

. . e . \ : 3 oashed with
vt or SFEARAE A ORABIEGUBLGRY G Fari afie Relit 89Ra 1.7 e Tion Balpoeoini b as o
whi t esolg@ht dudﬂla?g&iﬁjééﬂfb.Wire@@ﬁbﬁ?w%ééﬁmﬂ@ﬂaéé’%u& B soflif? (d. J =

9.5 Hz, 1 , 4.
metho;Dde 7-D is transformed to (4-mercaptophenyl) acetic acid methyl ester 7-E.

Scheme 8. Synthesis of Compound Ib1

Ry
Ra base h MeoZC/\@[RZ
Q:R + (l)>/\CI - |>/\O Rs 7-E SH
HO 8 8-A o)
2.Cc

8-B Bu,NF, THF

R Ra R Rq
MeOLC 2 @i base, ROTf  MeO,C 2 /@
S/\/\O Rs s/\/\o Rs
8-C OH 8-D OR

R
Hydrolysis  Ho 20/\©i Ra /@iR“
s/ﬁ/\o Rs
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
benzenethiol 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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(s, 2 H, 4.29(q, J =7.1 H, 2 H), 2.37 (s, 3 H, 1.31 (t, J =7.1 Hz, 3
H; M5 (ES) nmlz: 315 (MtNa+). To a solution of Alb (4.70 g, 16.1 nmmol) in
EtOH (20 mM-) was added a solution of 4.0 MHCI in dioxane (20 m -)

foll owed by 100 nesh tin powder (9.80 g, 82.6 nmol) 46 portionw se. The

m xture was refluxed foBclemme §EyrdidesisvdCora@wid kd (100 L), and
filtered. The filtrate was separated, and the aqueous |ayer was extracted
with CH2Cl 2. The_.comgi ned organi c phases were washed with water, dried,
and concentr at ed gi vel. BcibMethy8&P9 of Al ca yel Emridgtion; 1 H NVR
(300 MHHO-C St-A4- 7-03—{(m—2—H) , He 59 ¢ R84 Hz—tH), 4.60 (s,
2 H, 4.25l(q, J ga7.1 H2; Estetijedugtiond (s,43 H),9B 29 (t, J =7.1 Hz, 3 H).
Scheme A2 B 0 LAH, THE DI AD, TPP F3C J~ OH Et0" Y "Cet HO\ CF3 \ QO OH
A2a A2b, 75% A2c, 51 % 2-Methyl-propane-1, 3-d iol 1. MsCl, Et3N, CH2Cl 2
2. Cs2CB OEtXRCI_I10- CF3 @BCN, EtO-Oy \ ~ 5~0~ Alc A2d, 73%

{2- Met hyl - 4-[ 2- et hy - Bid,é: t o f L uorpret hyl - p he Xy) - propyl sul fanyl ] -
phenoxy et hyl \e/rst | OH, 'ﬁ’ﬁgz,C\Hz R,'~O\ | S~0

90% Rs 1-D SH

S Rs
Bu,NF, THF 9-D OH

R4
EtO,C O R R
base, ROTF 2o \©i 2 4
S Rs
9-E OR
R4
Hydrolysis HO2C\/O\©1R2 R4
S Rs
OR

Ic

o 9-C

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 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 ethyl ester 9-E

under standard conditions gives acid Ic1.
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Compound 1 According to Schene A2, to a suspension of |ithiumalum num
hydride (152 ng, 4.00 mmol) in THE (3 nL) at OC was added di et hyl

met hyl mal onate Ala (348 ng, 2.00 mmol) dropwi se. The reaction m xture was
stirred at roomtenperature for 1.5 h, quenched with water (0.2 nL.) and 5
N NaCH (0.2 nL), and further diluted with water (0.6 nL). After stirring
for 20 mn, the precipitated soli}_ﬁwas iltered through 47 Celite and
washed with MeOH CH2Cl 2. The filt dried, concentrated, and
purified by colum chromat ography to give 135 ng (75% of A2b; I H NWR (300

MHz, CDClI3) 8 3.68 (ddHot.=_t¢ : , 2 3cpg (dd, J = 10.7, 7.6
Hz,2H) 3.50 (s, 2 H), 1. ’ H)b6(d J = TO Hz, 3H) \S
(ES) mlz: 113 ( M+Na+). i X% Q 1] g, 1.26 mol ),
trifluoromethyl phenol (156 ng, O. 963 ), and tri phenyl phosphi ne (252
ng, 0.962 mml) in THE (3 nL) at 0&) dded dii sopropyl azodi carboxyl ate

(195 nm, 5 roomte erature

over ni ght & @'e@%gﬁ?‘#ﬁgd‘l tr{FH%fo?‘E@qd’ﬂ%”WsmwgPﬁné@p IRPORSPERAacd

chromat ography to provide 149 ng (51 %9 of A2c; 1 H NWMR (400 MHz, CDCI3) 8
7.53 (d, J =8.8Hz, 2 H, 6.96 (d, J =8.7 Hz, 2 H), 398(m2H) 3.71
(m 2 H), 2.24-2.16 (m 1 H, 1S8bereAl H, 1.05 (d. J = 7.0 Hz, 3 H: M5
(ES) mlz: 235 (M+H+). General procedure | for the formation of t hi oet her .
To a solution of A2c (135 ng, 0.577 mmol) in CH2CI2 (3 mM-) at 0OC were
added Et3N (0.162 nL, 1.16 mmol) and net hanesul fonyl chloride (93 ng, 0.81
nmmol). The mxture was stirred at OC for 3@mn and roomtenperature for |

h and dilutedywith saturated NaHCC3. The oplbg/r[ er was separated and
t he agueous I“ay {] S exsoggted with CHIEP2 (x 3 he corrbi ned organic
phases weHt© ceneentrated to provide th ate. A mxture of
t he above nesyl ate - mer capt o- 2- net hyl - phenoxx‘)l %%c ém d ethyl ester
Alc (197 ng, 0.872 ), and Cs2CO33 (472 ny, 5 in CH3CN (5 nl)

was stirred at rodWa enper at uréChloros@fonyl-2vivtieyi- phmxsaehdemt aaid éthiylhestem xt ur e
was

O

Sn, HCI
R Eto)k/o

EtOH, Dioxane

SH
Alc, 98%

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

According to Scheme A1, to a flask containing chlorosulfonic acid (15.0 mL,
226 mmol) at 4°C was added ethyl (2-methylphenoxy)acetate A1a (10.0 g, 51.6 mmol)
slowly. The mixture was stirred at 4°C for 30 min and room temperature for 2 h, and
then poured into ice water. The precipitated white solid was filtered, washed with
water, and dried under vacuum overnight to provide 14.0 g (93%) of A1b as a white
solid; 1H NMR (300 MHz, CDClz) $ 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, 3H), 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 HCI in dioxane (20 mL) followed by 100 mesh tin powder (9.80 g, 82.6 mmol)
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extracted with Et20. The conbi ned organic | ayers were dried, concentrated,
and col um chronmat ographed (Et QAc/ hexane: 1/10) to provide 187 ng (73%

two steps) of A2d; I H NWR (300 MHz, CDCI3) 5 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 Hmrtidnkise.6Thé nhitiuré wasSrefluked far Bhh, podrealrinfe CHiCHYice 41@bm(g, add = 7. 1

||:|)|Z %il ’egga'lg#e] ﬁl?rdaige\@_s sgapér@éd glﬁ‘a}the gHégouzs %@( %maslemﬁactezi’j \ggh (Cg-l %&HZ
1.29 fle c?)&_r'reblﬁe& anie seéwjél'e(vﬂa @’F Fakér, dﬁe?) ?n&/@o&(ﬁeﬁt refiéd to 465

(MtNa+) . neral procedure 2 for t e hydrolysis o he et and net hyl
est ergsve'B)Sﬁ o5(@1886) onAtd ad2dydlbDoigl H NN2R4300Mbiz, |®D®lj&6(214ﬁ2)031(rd32 N2

?ﬁ%’ﬁ@?{dﬁ%'ﬂ%ﬁ@%ﬁb (50 P el o 12 G0, 2045, 5 T 280 T act s

were 1qq?c§§9rat ed, and purified by col um chromatography

(CHZ to give 109 ng (90% of Conmpound 1; 1 H NWVR (400 WHz,
CDCI3)8750(d J 8.7 Hz, 2 H, 7.18 (s, | H), 714(d,J:8.4Hz,1
H),6.88(d,J=8.7Hz,2|—|),6.57(d,J=8.$|€h,em1&—|5\ 4.57(s,2 H), 3.92 (d, J 5.6
Hz, 2 H, 3.04 (dd, J = 13.3, 6.5 Hz, 1 H, 2.85 (dd, J = 13. 2, 65Hz|
H, 2.24-2.15 (m 1 H, 2.19 (s, 3 H, 1.13 (d, J =6.8 Hz, 3 H; M (ES)

mz: 4150 I\/EBH+) Exanpl e B H02C" -~o CF3 piapOrpp Co

{2- Met 4- LAH Tdbr rnexyrethy—but yl s nyI - phenoxy} - ac
etic d 49@he—B—GZHBH3 THF|£8§@DMQP\Ru QH / OAc
Bl B2, 88% Pyri di ne B3, 95% CI—BCN— CCl4- H

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

1. MsCl, EtsN, CHyCl,

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,O 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- Phenyl - but an- 1-ol Acetic acid 2-phenyl-butyl ester HOR2C OAc 1. TMSCHN2,
MeOH | Ve02C~CH TBSCI McQZC\ ~"OTBS DI BAL-H 2. K2C03, McOH | nidazole 1° B4,
73% B5, 98% B6, 92% 2- Acetoxynet hyl -butyric acid 2-Hydroxymethyl -butyric

e AR W i Pt 4
THE &}l@n@ut VB Hda bty 48 gifeH138 mdf (43967 6r Ry H NNR' B0 MAZC SH

S|Ianyloxy
{4-] ZQD@QI)SBXJG&I(daﬂ,lJTEHIQ/T -4.6| Hn\2 blyy3.58Utlg) $altlanyt.B-Hz, 2 H), 3.50 (s, 2

- - hyl OCI-lOI DI AD, Ph3P
21 oo, 1A R ok Th: éﬁ%%@cc%@e%%éﬁ HiOMBLRSIONG: 448, (V+Nar).

| 4f :
F5 et Ezf” MY BB oA AP 26 ol wilcromethyiohonol 166 ma 0963 |
aLlpiOq' eprmn astdriphenylplsesfhine (252 h@@(y%@/njmcﬁlz] iéyTH&o(e;mt;) aﬁot)c:nzoﬁag%u ester
Co ¢ afidstt disRp i arplcarioTiste (425 Trg, 0.9 MHAG: Ao mHQEe(uss SiTed gt oc
was SF@Wteﬁ%@ﬂtLﬁfeiﬁe%Pﬁﬂaﬁé conBeMritEd: Tiffe eeiRicBYad guﬁrgdﬁ) yeoftifiy:  2.14

mmol ). The mixture was a to warmup to roomtenperature, stirred at
r oom Chnpeatagraphyiepravide 146uee ¢hts) of ARCHAHNMBNEODMHanedddy) 517.63N HCl |

oo 2 892 1) .68 (b7 Da.7VIE SR 28BTm 2, Y lm, S5 T4 848 and

col u
(m, 1H),1.80 (s, 1 H), 1.05(d, J = 7.0 Hz, 3 H); MS (ES) m/z: 235 (M+H+).

General procedure 1 for the formation of thioether:

To a solution of A2¢ (135 mg, 0.577 mmol) in CH2Cl, (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,COj3 (472 mg, 1.45 mmol) in CH;CN (5
mL.) was stirred at room temperéture for 3 h. Water was added and the mixture was
extracted with Et20. The combined organic fayers 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=7.1 Hz, 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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chromat ographed to give 283 ng (88% of B2; 1 H NWR (300 MHz, CDCI3) 8
7.34-7.29 (m 2 H, 7.24-7.16 (m 3 H), 3.70 ( 2 H, 2265 (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; M (ES)
mz: 173 (MtNa+). 50 To a m xture of B2 (283 ng, 1.88 mmmol), pyridine (0.76
nL, 9HElnarm extiasted WIAEIOAS (3). OThexiranty were drieGl eori@enttatdd,aand)C was

Foom PR byiAGRhhubRoorilinydoiRe8oH: (IR B dive B M.l of T
CHZCl Zonipsusdi 11 IMRJ200MPRASE Y B50qahgd gzt {4)3) and

brine, dried, concentrated, and col um chronat ogr aphe’dzl?g’ 7\?)?5%“ de”’343 ny
(959 74 @3 T 84 NWR1(HD6.884d, LDB.BHZ62H)BS-57 &5 78.2HE) 1 H), 257 (&,27 (m

3 H, .4 ( 2. : 2,7 1 : (8,3 . 8§6- 3 1 H,
1. 68- 'iﬁééfn@f “H%?G H%@@Pt ?"%‘ 8, o5 @3 §$§'Z (F3) %35 (e J '2%%-5( m‘d&‘aﬂ . To
a sol Hizj oM)Q2.BB-2( 15y, H)) 2883 (INBoH), 1.13 &d,1J *ted | : m) ,
CH3CN l2 rn)E), and wagPer ()g m § wer?—:- addgcgf Nafa(ﬂﬂ(zz?)S%ﬁgfgﬁeéS%%1§52and
Rud 3( t'ﬂ?)-ng, 0.058 mml ). After stirring at roomtenperature overnight,
the m xture was partitioned between water and CH2Cl 2. The conbi ned organic
| ayers were dried, filtered, and concentrated. The residue was redi ssol ved
in Et20 and filtered through CeliBxampleeBfiltrate was dried and col um
chromat ogr aphed (CH2CI 2/ MeOH: 9/1) to give 97 ng (73% of B4; | H NWR (300
MHz, CDCl3) S 4.24 (d, Jﬁ6c7 Ig H, 2267 (m 1 H, 2.06 (s, 3 H,
1.77-1.56 (m 2 H), 1.00 {P2C9A% He, 3 H):; MEESSmiz: 183 (MeNat).
To a solution of B4 (218 ng, 1.36 ) in 20 m.) and MeOH (2 m -) was
added 2.0 M TMSCHN2 (2.08 L, 4.16 S) | 20 slowly. After stirring at
room tenperature for 3 h, the solvents we removed under reduced pressure
to give the methyl ester. To the dig wlﬁ,@iesidue in MOH (2 nL) was
added K2CO3 (188 I éﬁ% lted m xture s stirred for
20 mn. After err%E/JYa{I4 [%F@E:g%ﬁ%thﬁgﬂ erfoo '{ﬂi@gbeuryzs[uEarné(ﬁ-pﬁeﬂngﬁ%g?tﬁ&gd was
partitioned between Et20 and water. The organic |ayer was dried,
concentrated, and columm chromat ographed (Et QAc/ hexane: 1/2) to
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afford 176 mg (98% of B5; 1 H NVR (300 MHz, CDClI3) S 3.82-3.73 (m 2 H),
3.73 (s, 3 H, 253 (m 1H), 2.41 (brs, 1 H, 1.73-1.55 (m 2 H), 0.95
(t, 3 =7.5Hz, 3 H; M5 (ES) nmz: 155 (MtNa+). A mi xture of B5 (225 ng,
1.70 mmol ), tert-butyldinethylsilyl chloride (334 ng, 2.22 mml), and

i m dazol e (290 ny, 4.26 mml) in DVFYhemeB-) was stirred for 14 h 51 and
partitioned between water and Et 20 The organic | ayer was dri ed,

concent an 0. omat ogr pibeg g pr@ wde 385 ”%&:9%@001‘ B6; 1
H NVR (4 QHM jf M iz, 1 H,—370-2"66 (m 1
H, 3.68,(s, | 8“ @‘ . OBC oanetCelH;07. 5 He,

3 H, 2.52 (m | Ayrbin5 1
3 H, 0.87 ( S)H), oogn(&s% ;|vrs 'égf %92952/?(M+Na+) To a

sol ution of B6 (350 my,2-Phempb Lfﬁ‘fb1 9 in CHZ ogtiqagidgtphgnybutyl esC was added 1.0
M DI BAL-H (3.55 nL, 3.55 nmol) dropwi se. After stirring at-78C for 15 min,

the nmHgLOre-was al ,%@glt aq\;q@b rmu to OGueSlcirred at the sane

t enper at uerf:gS - “?e&I ji\:@ ? ste§ ngozms RIBHMH

t enperature~or 1 I, Kichg MpoECI pi tat ed~sol i d maiszdd | t er ed hrough Celite and
washed wiBh78k2CI 2/ MeOH. The filtrBae8%as dried, concesigest ed, and col umm

chr omadregbapleed-tugrigacse 273 n%Hx(%v/f()lethybIﬁunB?acndi HZNMRBQ@%Mylzslar@D@hB&xylﬁ
3.82 (dd, J = 9.9, 4.0 Hz, 1 H), 3M®le, J = 11.0, buBriGademethyl dsfer
3 67-3.58 (m 2 H) 2.78 (brs, 1 H), 1.681.61 (m | H, 1.33-1.23 (m 2

,093(t J 4,\%,E33N+&H2Cg 90 (s, 9%;30.0 (s, 6 H; Ms (ES) mz:

219 Brera| procedure K anpl e
H I\/R (3 Csmels)a 1i 1.8 1H, 7. 15(_35@_,

dato ; 5, TBS4 26 (q, J =
B8@1‘?57( = 10.0, 5.5

2.

Hz, dd J = mco

1q y,o ‘L} po,_ 12.9, 6.8 Hz,°f {14H2 kg @uhdthylsuanylcnsﬂn@wn b@yIQifkg- |
226 1. 62-1. 56 (m 1 H), 1.44 erety- Frhfnoxwﬂasz@ceqdeﬂv/'%tev 1 Hz,

3 H, 088(tJ 7.4 Hz, 3 H), 0.88 (s, 9 H), 003(56 ,I\/B(ES)
mz: 449 EdiNat)o solution of B "y, Ho290 gmol) in CH2A 2

was treated Withéé\| ution of 1%(54[%/%5 trabutylv umfI uor i §0
m., 1.50 mmol) in g

A
8.4
7.
HZ!
|_|)

H
B9, 21% HO B10, 69%
[4-(2-Hydroxymethyl-butylsulfanyl)- {2-Methyl-4-[2- (4-tr|ﬂuorometh
-butyl yl-phenoxymethyl)-
2-methyl-phenoxy]-acetic acid ethyl ester butylsulfanyl}-phenoxy}-acetic acid ethyl ester
LIOH, THF, H,0 \é\ /©/
88%
Compound 2

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) 8 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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and partitioned between water and CH2Cl 2. The organic | ayer was dried,
concentrated, and columm chromat ographed to provide 33 ng (21 %9 of 39; 1 H
NVR (300 MHz, CDCl 3) 5 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, 1 H, 4.61 (s, 2 H, 4.25(q, J =7.1 Hz, 2
H), 3.72 (da,a JnmtmrequZ(Zﬁamg,n .39 mma),@yriding, (W76 ml1 .94 ntmél)Hmd 1 H) ,

1" 2 PR @3 f, g iy i eriach T miLlby g°C iy ey cpidhae 663 ™ =

M+Na F2hl enol
(35"t 7 Fevaly Tk B3R chnoiingmati o 1) e v,

93 |
( ”g{ H@t anﬂseXHaa@@! With Qﬁn%y'i\l he gembinedosgania @h@a%wm weshsad witho ) .

¥E§ i OB ap bhtitng” Hriefl P TIRRE & Al oMU b RO eBBA Rl exanc:
%;0 8%2%3 3483$mgn(95%)/df)53 mmWRctso@mHﬂucDC@?%)? 88- 7Bz@(m12*#1 NM%E(-33015

Yy @n,43 ), 4. Z-é (Mg 24y), 2@863@ 7(7d(m52 H)81@8H§, 32'|)H)| 8661 38 ((m1 H),= A 8.4 Hz,

3 hdtab it 598 (4 A s A 30 (5
Hz, 3 0.94 (t, J = 7.4 Hz, H; M5 (ES) mz: 479 (MNa+).

d,
4
1 1
rrpound 2 (88% was prepared fol I OWI ng general! procedure 2 in Exanple A
1 H NI\/R ( 400 avep|utiop®fH3 §160 agy, 0833 mmdal) & simixurélsplvenissof 8ClY2HhL),7. 11
(d,

FS, ey i) b vae B gl merendycs HBin g s o183 shion’and Bidy 75

.95 (m mb Blo58 - HogmAf?er'@tbrru‘ig EBrddm té'mpera?ul‘b Mrn%h@the'}ﬁxﬁﬁ@wﬂ z: 42§

Eg/& NEPWI“DHG‘F ltfegtque}n, W@%ﬁ@ﬁ&ﬂﬁhpﬂ'ﬁmﬁl@ggalqg@mc%w5mmd]'ledhenoxy} ac
etiC ffdld, and concentrated. The residue was redissolved in Et,0 and filtered through
Celite. The filtrate was dried and column chromatographed (CH2Cly/MeOH: 9/1) to
give 97 mg (73%) of B4; 1H NMR (300 MHz, CDCl3) 5 4.24 (d, J = 6.7 Hz, 2 H), 2.67
(M, 1 H), 2.06 (s, 3 H), 1.77-1.56 (m, 2 H), 1.00 (t, J = 7.5 Hz, 3 H); MS (ES) m/z: 183
(M+Na),

(d
6
7.

To a solution of B4 (218 mg, 1.36 mmol) in Et;O (4 mL) and MeOH (2 mL) was
added 2.0 M TMSCHN: (2.08 mL, 4.16 mmol) in Et;O slowly. After stirring at room
temperature for 3 h, the solvents were removed under reduced pressure to give the
methyl ester. To the dissolved residue in MeOH (2 mL) was added K>COs; (188 mg,
1.36 mmol) and the resulted mixture was stirred for 20 min. After removal of solvent
at low temperature, 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 mng (98%) of B5; 1H 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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53 Scheme C O O LAH, THE ~ ~ DI AD, TPP F3C aO ~~COH EtO OEt HOOH HO CF d
C2, 80% 3 C3,52% 2- Et hyl - propane-1, 3-diol 2-(4-Triflu oronethyl ph enoxym
eth yl )-butan-1-ol 1. MsCl, Et3N, CH2Cl 2 Et02C --~0 CF3 2. Cs2CB 0 S O
CH3CN, EtOOY \ Ale SH C4,81%%6 {2-Methyl-4-[2-(4-trifl

uor onﬁﬂﬁy@arﬁihfém@d(@ﬁmm yvatefmrgd EtdQ.ahe prodrio ayey wesadried, @ondestrtel, est er

Li OH, F 9 nsi on of

i o RGP AR atodBeled o Ricvig s mang2 T of e Bt R TA Wil o,
added I t 2 reacti
XU e el ot T por e g 7o e ), SR Avimef (0. 1
m -) Bhd1 &40 8N (D H). GO (t.dl ¥ Ut B dHzN3tHY), BB (s, @G—Iﬁ(hﬂl:)(s f6 Hy;an8qESHr ough
Celit et the solid with MeOH CH2CI 2. The filtrate was dri ed,
conceﬁ\{/rg?g%l( ﬂ}’ purified by col um chronmatography to give 110 ng (80%
of C2; 1 HNW (300 MHz, CDCI3) 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, JTo ésﬁllﬂflbno”:‘% SBVBI'r@ESMZTI‘MnoIlWCHWUE(E)mL)Tﬁt 79O WHS BdAbd C2

{11 ohLRy VEROEARTR & B5 0L g BBGRESY isgmyes nAeEStranatat - 786C 63 Woumiin dbded
glt | SORfaRY Ml&@é&wgﬂaﬂhﬁw Wn{% P05 %t MEY At thd Lant B &WRE S5 1 ' T ed
10 min, quenched with MeOH. After stirring at room temperature 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; 1TH NMR (300 MHz, CDCls) & 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+).

B8 (61%) was prepared following general procedure 1 in Example A; 1TH NMR
(300 MHz, CDCl3) 8 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, = 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) 8 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 =7.1Hz, 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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roomtenperature overnight, diluted with water, and extracted with Et20 (x
3). The extracts were dried, concentrated, and colunmm chromat ographed to
provide 134 mg (52% of C3; 1 H NWR (400 MHz, CDCI3) 8 7.54 (d, J = 8.8

Hz, 2 H, 6.97 (d, J = 8854 H, 2 H, 405(m 2 H, 3.80 (dd, J = 10.8,

4.4 Hz, 1 H), 3.74 (dd, J—108 6.5 Hz, | H), 1.94 (m 1 H, 1.50 (m 2
M, 1.00 (t, J = 7.5 Hz, 3 H); M5 (ES) mz: 249 (MNa+). C4 (81 % was
prepared fdld awnintirgeh&(126 mged mmal), isiugspmetylnhenali@d M@ a5z,

Ty . hthgD el phetosiiaoning RS i g mind) fp rElaiBlgtoR whs (s %%

4 25 aﬁGedelrsoBrdp)JHézoalcbﬁboxgléié(1175 18.568 nétfol) d Thé mlxﬁjrévbé?sstﬂrré@ at 2.21
(s, 3 H, 1.96 ( L 1.28 (1, J=7.1 3 H, 0.94
(t, Jreom tsmwrawreoovewsgm@)d ﬁpacemwed( NiQarepidugas PQIaﬂIQdJIbY gelumn

CZBHZZEP%& 3 tv%e (Etoﬁc Bxah8-1A0; SHB1:0 an'él P pr (92%
P e eFEZ ? g? %I?{ 00

was pr. epare enera proc

I(VSOH @89%3»07 B1®; (1141 NMR(&)@MRZ @36)3) 577 513(d SJH) 8. 'H)-Iz 2. |-1)57(19 d, J4=l‘%£> ? 962
1 ) m
H), 3'290 lclh /. 1|5£d@,43 r$z4 %%H)iz 12H166@9 d3J|=f)8 61-123:2 fd)n6 Q6|(q ¥ 85BHzm 2
, 5 |
a1 18456 e y4 28e, § THI NG A s T m, ), 0%y = BRPR. 5
{4-[ 22(24 Ts,iF Hiot.06% il HRheBOXsret Y1128 yl=snl1ﬂam38 H),head )= adetzc aci d

ag]gH ﬁ)éﬂsgg I)M%%%%MJN?‘NC/ZC\ HO/ Dr CF3 HOO\ | CF3 2 C CH3CN,

Compound 2 (88%) was prepared following general procedure 2 in Example
A; 1H NMR (400 MHz, CDCl3) 86 7.49 (d, J=8.6 Hz,2H), 7.15 (s, 1 H), 7.11 (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/\K\O

Compound 3
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-butylsulfanyl}-phenoxy}-acetic acid
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4-12-(4-Trifluoronethyl -phen oxynmethyl ) butyl sul fanylIl] -pheno
| HXRC --~O0 CF3 1. MeQR2CCH2Br, Cs2CC3, CH3CN S"-~CO 2. LiOH, THE, H20
85% Conmpound 4 55 Repl aci ng (4-nercapt o-2-net hyl - phenoxy) acetic aci d et hyl
ester Al ¢ with 4- nercapto-phenol and foll ow ng general procedure | in
Exanple A gave D1 (28%; 1 H NWR (em@g, CDCi3) 37.51 (d, J =8.6H
H, 7.28 (d, J =8.7 Hz, 2 H), 691(dJ 86Hz 2 H, 6.72 (d, J =
2.99 (d, J =

Hz, 2 , 4. 1 4.02 (dd, J = 5, H) . , .
e, 2 19918 LAfL_BTHFlﬁ : P8 1% 5&@2 3 H; M (ES
mz: 3667 OEtA -F-¢t-ute o D1 ( mol ), br i l_d

met hyl este 55 ng, 0.36 muol and C@Q@% E;&ﬂfsng ¢ 482 mmol|) in CH3CN

(2 mM-) wags stirred for 2 h C2n partltlone et wegn r. The
organic |layer was dried? EHUW%Qﬂ”Pdt%?P and col Uﬂ%né ﬁﬂ%g?%é@ﬁm d

(Et OAc/ hexane: 1/6) to give 99 ng (96% of the nethyl ester W ng
general procedure 2, the above nethyl ester Was converted to aC| d Corrpound
4 (89%; 1y, M%ﬁzt@,ﬁQﬂﬂ CDOl 3)Et6,E 9b.( bks, 4i (der) = 8.7 He,
2H),7.2 ; - 6.88 (d, 86Hz 674(d J =
8.5 Hz, 22H¢$2Q0516 ﬁ 2 3.98 (m 2 g 'l , 1.93 (m |1
H) , 156(rrPH%CN)Et O( :74 Hz, 3 ES) mz: 437(M+Na+)

Exanpl e E HO2CI - S O Corrpounch 81%
(2-Methyl -4-12- (4- tr| F-‘| uor onetHy| - - PhEAYMTEIDYhlor ety biabf iy l)- phenoxy} - a

cetic acid butylsulfanyll-phenoxy}-acetic acid ethyl ester
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 (300 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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56 Schenme E Et 02C Co2Et NaH, THF DI BAL-H HOTOH MsCl, Et3N MsO-Ovs 7 THE
F3C & OH El E2, 60% E3,94% 2-Propyl - propane-1, 3-di ol Mt hanesul fonic acid
2 met hanesul f onyl oxynet hyl - pentyl ester F3C Cs2C03, CH3CN Et0 C O CF3 QO
EtO S TO E4, 25/a SH E5, 70% Met hanesul fonic acid 2-(4-trifluoronethyl- Al

c phﬂﬁl@@ﬁﬁthﬂ‘?(mem-wmmwj J=10.8,4.4 Hz, 1 H), 3.74 (dd, J = 10.8, 6.5 Hz, 1
{2-Met h i.fluoroneth I-phenox

ynme
pent W)Slﬂl %ﬂ(m ]'L BihehaQyim, 2ddh, i1:0@ & d =f M 'egkig)Msl-@féiﬂ/zozﬂQ%Nﬁ*@—i THF,
H201 ~ O 94% Conpound 5 ST To a sol ut| on of 1.0 Mdiisobutylal um num
hydride (50 nL, 50 mmol) in CH2Cl 2 at-78C was added di et hyl propyl mal onate
El (2.02 gC41(@1%)1wa‘sbreﬁ'dredrfel&ﬁmhgrgen@raltproeedms Ain ExavpleAgrnbdNBEIR y war m
to OC_ stirred at 0C for 30 and (&N%nched Wit h The eC|p|tated
sol i d3AAMH2, CIPEl) & Hr 2R J@I&Q HzaRd wdsted. Wit A-8 Wédc-ﬁ M

T e L R S e 3%@%’&3@ {iEao

?. 8 qu%;z: ?)14 ;&, ?3% dcd 1 “‘2‘:%) 1), ﬁ.ogz(dz Jll-i!;6.42Ht1)2 B, 221((3, 3 M)H) .991(;@4 1, 713
" NS, S (2 Each2b (ke 1 e & PDoP i e 517-Eri% J00: MS BShavaidig o
CH2C #14Ral).-Andlt CRfed'fr ©.8449890.S: C, 60.51; H, 5.96. Found: C, 60.69; H, 5.56.

Compound 3 (92%) was prepared following general procedure 2 in Example
A; 1TH NMR (300 MHz, MeOH-d4) 6 7.53 (d, J =8.6 Hz, 2 H), 7.18 (s, 1 H), 7.15 (m, 1
H), 6.96 (d, J = 8.6 Hz, 2 H), 6.66 (d, J = 8.1 Hz, 1 H), 4.55 (s, 2 H), 4.04 (m, 2 H),
3.00 (d, J =6.3 Hz, 2 H), 2.16 (s, 3 H), 1.92 (m, 1 H), 1.58 (m, 2 H), 0.94 (t, J = 7.5 Hz,
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 CFs
/©/ 1. MsCl, EtsN, CH,Cl, @\ /©/
HO o 2. Cs,CO4 ' SYO

A(\ cren, Ho—{_)-sh

C3

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

butylsulfanyl]-phenol
HO.C.
1. MeO,CCH,Br, Cs,COs3, CH3CN \©\

2. LiOH, THF, H,O 85% /\C

Compound 4

55



Et 3N (1.06 nL, 7.62 mmol) and net hanesul fonyl chloride (729 ng, 6.36 mmol).
The mxture was stirred at OC for 2 h and diluted wth saturated NaHCG3.
The organic |ayer was separated and the aqueous | ayer was extracted with
CH2Cl 2 (x 3). The conbined organi c phases were dried, concentrated, and
col um chromat ographed 57 (Et OAc/ hexane: 1/1) to provide 655 ng (94% of

= 10 0, BeRIAgNOfHercsplF et phenaxiacetss 80 ey st Knc%h%#%( ‘35’
0,97, P o aricBRing e préddii iy EXaf8REIIL B Ol &0

3t t ; Z)I(;IMR(?:ﬂﬁeNﬂiyltpﬁaﬂiér) %354 (dpJ 48? fﬂff:ﬂobr;l)'o?2g'§ﬂ %ggSTt)Hz Zﬁlﬁ%%fgﬂ(é)i rJ' ”9
THE (3%?%@5'3%28 End t%?h‘%ﬁ:l"s Awé"rréﬁxih‘re%ﬁs(ddeﬂ g?ﬁ’cadwdﬂzaz h), Wit er
was  2ddgd, dedetdpTH ) By ?ﬁrchge gﬁgkﬂ‘zig Fag)? &/ﬁ) .

dried concentrat ed, an hr oma ogra

af f or ES)T0/z3 57 MG +)f E4 1 HNI\/R(SOO MHz, CDCI3) 8 7.54 (d, J = 8.6 Hz,
2 H, 6.96 (d, J =86 Hz, 2 H, 4.37 (dd, J = 9.9, 4.9 H, | H), 4. 32
(dd, J = 9.9, 6.0 Hz, 1 H), 4.04 (dd, J = 9.4, 4.6 Hz, | H), 398(dd J =

?t3 6.4 lﬂmli(tdrbe,onDWSé?nEgg%ﬂmt%oé%fdﬁméc%f&: (Sl%ﬁf%ﬁy%%ocr(e@gr 09n %o(r) '?Ee

J

f or med- 36@@9')5 mrﬁb&&os ﬂﬁ7amg;|0u482>mmol) Encmesl @onLPwhsstinesl fbr 2rh CH3CN
5 m f ol | owed, b | ut f

(5 e BEEHGACEL ceCH B RO Birer T (FiBnie Pt ias SRt Conatinieco 721

mol ) anchcali@Nchimblogréfties (BIOAdhegarRa™ /é) 1o gﬂ/e 9999&9@%2@? fRenyat er

d the mxture was extracted with I ned organic

was ad ed
| ayer®&'Gk '%ﬂ@r‘ﬁ"@@ genKTELRHOCEEUE 2athe akavenmetiv esier wpsaomyerte(Eo @& hexane:

' R 95650 TH MRG0 iz, DGk YE éﬁ&fa% %‘@J 8z 1 ‘,’

6 892H01726=éd8d6=8¢3H2 21H), 6%(0(@ 86=H§ zll-l)*za?h( J =8 BG4 ld?cﬁhs 4 25
. 3797 (d
rﬁ? 21—1)1_&5283(@0 ), 3301.2@(25(@22&@ 103 (m 1H) 156??;? 2 H), 0792(%« J=74

Hz, 3 H); MS (ES) m/z: 437 (M+Na+).

Example E
e cPUe s
s/\ﬁo

Compound 5
{2-Methyl-4-[2—(4—triﬂuoromethyl-phenoxymethyl)-pentylsuIfanyl]-phenoxy}-acetic acid
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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 (t, J =7.1 Hz, 3 H, 0.91 (t, J =7.2 H, 3 H; M5 (ES) mz: 493
(MtNa+). Anal. Calcd for C24H29F304S: C, 61.26; H, 6.21. Found: C, 61.49;
H, 6.35. Follow ng general procedure 2 in Exanple A gave Conpound 5 (94%;
1 H NWR (400 Mz, CDC|3)S750($pheJn&E87Hz 2 H, 7.18 (d, J = 1.7 Hz,
§m8£;‘%(<;s J 8(520Hz|H),688(d J=87H, 2H, 6.57 (d

= ¢ 4.60 (s , 02 (dd, J = Hz, F3. 97
(dd, J =9.7, @E% BraaLk HF 03 1 %* v, EtR: 1@"3% é% 'l'am)rgﬁ (g 1
H, 1.54-1,49 (m 2—H-+1.3 2 H) —0-91 ¢t =7.2 Hz, 3 &%ES)
mz: 465 ([MtrNa+). An8fF Cal cd for C22H25F304S: C 9.72; H, 63

59.63; H, §f75 Exanpl e F H2 G o) CF3 \ S O / COIEB,CQAF/IdG

{2- Met hyl - 2-(4-trifl uqrm@tms,banphgmyrret hyl ) - hepthyhesuliohiapgid 2— phenoxy} - a
cetic acid Schene F OO0 CF EtO -JL OEt HO Orheliaagsuliorpxymyl-oppiyl ¢er O HO
CF3 F1 F2, 82% 2-Pentyl -propane-1, 3-diol F3, 31 2-(4-Trifl uo ronethyl -

phenoigdgeth | ) - hept an- 1- ol Ee§REl creF3 1. MsCl, Et N, CH2Cl2 f 2.

Cs2C0 ~ EtO,C_ CF3
(0) OMs
ﬁ: oo
E4, 25% SH
o ) Ale E5, 70%
Methanesulfonic acid 2-(4-trifluoromethyl-

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

HO,C. O CF3
LIOH, THF, H,0 /©/
s 0
94%
Compound 5

To a solution of 1.0 M diisobutylaluminum hydride (50 mL, 50 mmol) in CHzCl>

at —78°C was added diethyl 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, CDCls) § 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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CH3CN, EtO1---OY \ Alc | / SH F4, 78%

{2-Methyl -4-[2-(4-trifluoromethyl-phenoxynethyl) -

hept yl sul f anyl ] - phenoxy}-acetic acid ethyl ester H®RC --,~ O CF3 LI OH,
THF, H2O\ S O 91% Conpound 6 59 To a suspension of lithium al um num
hydr KEﬁ)/(czlbexage 3/10do previge 6R5TRE (@e%)rﬁf)E£ﬂ FORMR S HH N él%'n)t@l mal oni ¢

acid I i 1 xt

nas 47 1l LEIEB Fodiger tus2bi @R T g BHRES P T8 BRI B2 )
S5 N @amrﬁoﬂm*raz@m AG), angi7-0id3irad3 M), MSUESY m(A) 2@7r(M+Na-FI)he

pr eci pi tated solid was fi I tered through Celite and washed with MeOH CH2CI 2.
The filtrate was dried, concentrated, and purified by col um

TR0 M y%ﬁ*’?“%ém?%’ﬂ?aﬁl Hg)p bynir e Fingrafghag i@ 1O,

7. 7 Mzas add@d adsdotidrs of aﬁhﬂuorﬂlmgéihglmph’\gﬂaol (El$4 rﬂlg,a‘zLOlmftﬂl)(lmT}-B: B mL). 88 (t, J
ol ﬁﬁqr,stnrm%,a@mrﬁgp)f;}p@f@tpz r g§23(onﬁ‘in’ g '%IU?PF?I?E’E)’S}(%éﬁd%@r{%ﬂé%76Bnaspﬁl ﬁé
(472 g \?HQ P?g?ﬂ a%h@rg%l)tm?tm&ﬁf] AR SidRded $br 6 APOBMr was

azodlcar o e mxture was stirred at 0OC for 30
m n addedhmd thmmlxtemqnwaatamacteﬂ wﬁh HELQi Thtecektivdcthwaee dried,and extract ed

ohr oiFRNBERERIRH Y FRGUT A Toms ey appea g taRclxEhe: RS Bl T Pecod 3) s
7. 535%{ 651%41 ﬁ-l'l‘@\ﬂR?ﬁSUb MHS; é@dls 8 7] 54 (% §="§6 Hz, @Hi% @@gﬂ n=26), 3.75

, 0.89
(t Hz 2648 487 (@dHy ;= 98, GEBD'IZml i'i) 3132 (ddtNeFf? 9, ﬁd) Hawil ), @é:\%(ddl Jp'rl_%cedure

?;E%%GSH a8 %@4@(&?}73 ?9”(19%%#@09 9%‘237“)13(%%(!3 4 H), 1.63-1.39

(m, 4 H), 0.96 (t, J = 7.0 Hz, 3 H); MS (ES) m/z: 363 (M+Na-+).

General procedure 3 for the formation of thioether:

To a solution of E4 (165 mg, 0.485 mmol) in CH3CN (5 mL) was added Cs,CO3
(391 mg, 1.20 mmol) followed by a solution of (4-mercapto-2-methyl-phenoxy)acetic
acid ethyl ester A1c (163 mg, 0.721 mmol) in CHsCN (3 mL). After stirring for 5 h at
room temperature, water was added and the mixture was extracted 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, CDCls) &
7.51(d,J =86Hz 2H),7.19(d, J=1.5Hz, 1H),7.14 (dd, = 8.4, 2.3 Hz, 1 H), 6.89
(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 =9.3,4.9Hz, 1 H),3.97 (dd, J =9.2,5.6 Hz, 1H),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 (t, 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 2 H),6.57 (d, J =8.4 Hz, 1 H), 4.60 (s, 2 H),
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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2.2 Hz, 1 H, 6.89 (d, J =8.6 Hz, 2 H, 6.55(d, J =8.4Hz, 1 H, 4.56
(s, 2 H, 4.25 (q, J =7.1

Hz, 2H), 4. 00t m 2H), 3. 01(d, J=6. 8Hz, 2H), 2. 21(s, 3H),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; NS), 0% (W, zt H)21L56¢M:MRtin, 2F4), 11087 (@, @001 (f dectididz, B H) MB4EB)e A
gave Conpound 6 (91 %; |. H NWVR (300 \Hz, CDCI 6 96‘5 brs, | I& 7.50
(d, Jniz:46p (M+Na+)yAngl. algdior $22HxFgOkB: Q@Wf% Hy 54 (3': Ind; G 58.68:2. 2 Hz,
1 Fbg§.§9§d,J:8.6FE,2FD,6.57(d,J:8.4FB, | H), 4.61 (s, 2 H, 4.00 (m 2
H, 3.03-3°00 (m 2 H, 2.20 (s, 3 H, 204 (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; M (ES) miz: 493 (M-Na+).

60 Exanple G OHOL _ S~ \ a CF3_ Conpound 7

{2-Methyl -4-[2-(4-trifluoromnethyl Eﬁ‘ﬁéﬂ&?&? propyl sul f anyl } - phenoxy}-acetic
acid Scheme GO F3C C )t, ~OGHPh F3C O Tebbe Reagent, THE OH Et 3N,
CH2CI 2 0 )L' ~" OCH2Ph G;hozc%l%) Belnzyl oxy-aceti c.ackH,
4-trifluoronet hyl - phenyl ester IMsCl, Et 3@50 2 F3C Pd/C, H2 (latm
F3C 2. Cs2CxB 0 S o

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

Scheme F
0] 0] /©/CF3
HO OH
DIAD, TPP
F10 OFt | AW, THE ~ HO 0
HO@-C&
F1 F2, 82%
2-Pentyl-propane-1,3-diol F3, 31%

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

Et0,C._O._ ~CFs
1. MsCI, EtsN, CHyCly M |
s 0"

2. 032003 O
CHZCN, gy A ©

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

HOZCVO\@\ CF3
LIOH, THF, H,0 s o/©/

91%
Compound 6

59



OLOCH2Ph EtOH, THE | a QJI ' vH CH3CN, EtO~- ~I L &, 80% G3,91% Alc . 'SH
1- (1- Benzyl oxynet hyl - vi nyl oxy) - 2-(4-Trifl uoronet hyl - phenoxy) - pr opan- 1- ol
4-triflu oronethyl -benzene Et KO Li OH, THF, H20 HOk- _ s YO\ / CF3 \ [/
CF3 4, 11% 12-AAr-.thyl-4-[2-(4-t(fl uoronerhyl L. Y)- 62%

pr opyl sul f Emyplsuspeesiorqf-lidtem @Iuaunurr\elww|dee@ﬂérrn@o$rﬁemmov) indHE (3 xt ure of

- el 3 035 WaS Aokt i i R e8RS F T T B o), T2

nol Hropdis. Fhé Féadtbnl mixtdrdwas stieedat mﬂrtemmmtut&ﬁ)rmht@@whled was
filtered and washed with Et20. The filtrate was was wth water, dried,
concéw’éhmaé@.f (OahanL);and » iNe¥aB (BRuRk) 2t W&WV"!J‘B wates (0.6 7ol )y (94%

H}zp%@@k{t&i%@ %%a ifdre %ﬁi S@RQ%MXE alqzﬁ'%%s"vﬁdﬁwih c?lﬂl/cgz% 8T§ e, (S

2 H) fllﬁéieTWagwlehubmmemfat& férid ﬁOnfged By 88lummchranmafdbEai®30 nL) at - 78C was
i ntroduced a sol ution of bbe reagent nmol.) in_tol uene.

The (HlRatiores af1)§p@¢veaﬂ81 7@:}53-21)/0)2@ Par T WMB-30g Mz SCH) Erkat or
r T h f
Op@%ﬁcém ?‘Zt ég%mg 2Srﬂr‘| fl%\@byjl ctg) t?er’rg @E‘Qo%f’ogﬁa ybtljg)_3t érq{ov@g1 8|91)t e

(75%H R 3‘22-1a198em8e@r0c88 (tu-rﬁsmwaagzavlwzs)@m 36O gVFNEB).(d, J = 8. 5
Hz, 2'H, 7.36-7.29 (m 5 H), 7.16 (d, J = 8 2 H), 4.70 (d, J=21
Hz. | H. 4.63 (s, 2 H, 4.39 (d, J = 2.1 Hz, 1H) 4.12 (s, 2 H. A

m xture OfT%&%@égg%g% Hilg’H)Z'ﬁﬁﬁ\aél&{%ﬁ’%r@n{étﬂﬂpﬁE%ol' (Qgﬁtngﬁ 1,86 )

and THE (5 h H2 three tines

hydr ogev), iang trlphdeylpmoaplmne\(ﬁa inaght1.80 memod)yin diHE (a1l iaf DRC aast addﬂﬂbh

Cel i td?lso-[gpoepyl azodtca oxy?ate (195 mg, 1.80 mmol). The mixture was stirred at 0°C for
30 min and then room temperature for 6 h, diluted with water, and extracted with EtZO.
The extracts were dried, concentrated, and purified by column chromatography to
provide 108 mg (31%) of F3; 1H NMR (300 MHz, CDClz) § 7.53 (d, J = 8.6 Hz, 2 H),
6.96 (d, J = 8.6 Hz, 2 H), 4.03 (m, 2 H), 3.75 (m, 2 H), 2.04-1.95 (m, 1 H), 1.44-1.36

(m, 4 H), 1.31-1.25 (m, 4 H), 0.89 (t, J = 6.8 Hz, 3 H); MS (ES) m/z: 313 (M+Na+).

Following general procedure 1 in Example A gave F4 (78%); 1H NMR (300
MHz, CDCl3) 8§ 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), 6.89 (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 =7.1Hz, 2 H), 4.00 ym, 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, 3H), 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;) § 9.23 (brs, 1 H), 7.50 (d, J =8.7 Hz, 2 H), 7.19 (d, J = 1.8 Hz,
1H),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 (1, J = 6.8 Hz, 3 H); MS (ES) m/z: 493
(M+Na+).
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concentrated and col um chromat ographed to give 563 ng (91 %9 of G3 as a
clear oil; 1H NWR (300 MHz, CDCI3) 8 7.54 (d, J =8.6 Hz, 2 H, 7.99 (d, J

=86 H, 2H, 457 (m | H, 3.76 (m 2 H, 1.93 (t, J = 6.3 H, | H),
130(d J =6.2 H, 3 H; M5(ES) mz: 243 (M+Na+). Foll ow ng general
procedure | in ExarrpIeAgave G4(E&amp|Q:Gear 0|I) | HNVR (400 Mz,
CDCI3) 8 7.47 (d, J = 8.9 He, H),724(sl ,721(dJ 8.5 2.1

,663(d J =8 ,IH),4.64(s,2

Hz, 1 H), 6.76 (d, J =6, 9

H. 4.46 (dd, J = 12.40" 67T 4.27-(q, 7 1 2 H), 3.16 (dd,
J=13.8, 5.3 Hz,, 1 H, 2.90 &@% ,'2.26 (s, 3 H),
1.43 (d, J = 5.9 Hz, 3 H), 1.30 (tSJ = 3H) |vrs (ES) mz: 451

(

S

=5
| VI +Na+). Foll owi ng genera! procedure 2 in Exanpl e A gave Conpound 7 (62%
olid); 1 HNW (300 MHz, MeOHCewmpoends7 50 (d, J 8.6 Hz, 2 H, 7.21 (m 2
, 6.83 (R-Methyl-482-@A -thmcrczndﬂ)yl piﬁen?iﬁy)(pdzpylsulfanm phehdzxy} écehi)acnd4 62 (s, 2 H),
4.54 (dd, J = 11.8, 6.0 Hz, ?S%erﬁdéj = 13.9, 5.6 Hz, 1 H), 2.96
(dd, J:14.0,6.2Hz,1H) 221(C 1.41 (d, J:6.2Hz,3H);I\/B
(ES) mz: 423 (MtNa+); FAB- HRVS (M Cal cd 400. 0956, found 400.0944. 62

Exanpl e g5 H02C CF3 Cif S O d ound 9
{3- Chl or 6- (4-trg @b hyl 2 % xynet hyl) - bugyl sul f anyl L- phenyl }-ace
tic acid I HO=O—cF3—¢3 %mazﬁiﬁ%ﬁ_ﬂw + MsO ~1 1O

CF3 Cs20CB, CH3GN  EtN CHaCl
G1, 94%

Benzyloxy-acetic acid
4-trifluoromethyl-phenyl ester

1. MsCl, EtgN, CH,Cl,

F3C Pd/C, H, (1atm) F3C 5
J\/ oCH.Eh J\/OH 2. Cs,CO4
0 2 EtOH, THF 0 CHLCN, 1o O
G2, 80% G3, 91% Alc SH
2-(4-Trifluoromethyl-phenoxy)-propan-1-ol

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

0] 0]
(@) 0]
EtO/U\/ \@ LiOH, THF, H,0 HO/U\/ \@
—< >*CF —< :>——
S/YO 3 s /W/O CFg
G4, 1%
{2-Meth yi-4-[2-(4-trifluoromethyl-phenioky)- 62%
propylsulfanyl]-phenoxy}-acetic acid ethyl ester Compound 7

To a mixture of 4-trifluoromethylphenol (1.00 g, 6.17 mmol) and Et;N (871 mg,
8.63 mmol) in CHxCl, (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,O. 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, CDClz) 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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/ HI A H2 Me02C CF3 LIOHH®2C/ I / | CF3 S OTHF, RO\ SOC ~ C
H3, 17% 90% {3- Chl oro-4-[2-(4-trifluoronethyl-phenoxymethyl)- Conmpound 9
but yl sul fanyl | -phenyl }-acetic acid nmethyl ester A m xt ure of

3-chl oro-4- ner ace aci r HL (758 ng, 3.48
§rrm| Sahc;IEP a§°?'§P &hﬁ Fé"tqsbré é? Bt'w (ﬁ Gﬁésgéi‘@sagom sts of

ero t ﬁ[pqg% VQQ?/ a ul fonic
gc dm : tr| uLgi:Ogn(g[ gwg\ﬁ?ﬁggﬁé fgh penty ni’rﬁn?@f_?ﬁ fﬁ’i‘ﬁ%ééoﬁﬁ% 2.70
mml m:xtmaowasmmd at 278%C #p Z%I@r ﬂinrﬂr)d qmea@lﬁﬂ\W(thaiQr dvapwiste. rTiesl for 2

I aye (lgruer\g‘gé% “@?\Naft@t‘;ﬁ@@ﬁ‘ r‘%"i’ Hﬁqﬁg& 5- 'ﬁ&?@r@gﬁégm@%%% (r:]} (r:lexane:
1/ 7) E'zh‘?m@d\’cﬁ/ c?tﬂémmcﬂréﬁ%t?_ﬁapi‘@ to JprdSMW@QO(rﬂgQ?H%? of @%Céé;)a cﬁea7r o'?l1 1 (—Fj J ;

BIMR (@@0 MHz, GDCIERS 750Hd, J4= 8% Ked H), 7.38- 3294n7 EHzi) 7. 16—|Id J4~(Bm (dd, J

FD%HW?Q“@G (s Fo .83 02 A 30 @ 2 a2 € %o 1

12| 0.99 (t, J =7.4 Hz, 3 H. Follow ng general procedure 2 in
Exanpl'e A gave Conmpound 9 (90°/c) 1 H NWR (300 VHz, CDCI 3) 3 7.51 (d, J =
86Hz H, 7.26 (m 2 H, 7.06 (d, J =8 H, 6.92 (d, J = 8

2 ARGt iyt 48 ol o Bl iAoty

H) , anﬂﬁrHH‘I(SJmH) wad.degaksed &nU)ftIleQ ath Hb thréetinded MRter BydibgeMRindg=S) n z:
455 (M+Na+). Exanple | H 02C - \ CF3
under 1 atm overnight, the mixture was filtered through Celite. The filirate was

H)
6 —_
7.
(m

concentrated and column chromatographed to give 563 mg (91%) of G3 as a clear oil;
1H NMR (300 MHz, CDCl3) 8 7.54 (d, J = 8.6 Hz, 2 H), 7.99 (d, J = 8.6 Hz, 2 H), 4.57
(m, 1 H),3.76 (m, 2 H), 1.93 (t, = 6.3 Hz, 1 H), 1.30 (d, J = 6.2 Hz, 3 H); MS (ES)
m/z: 243 (M+Na+).

Following general procedure 1 in Example A gave G4 (11%, clear oil); 1TH NMR
(400 MHz, CDCI3) 6 7.47 (d, J =8.9 Hz, 2 H), 7.24 (s, 1 H), 7.21 (dd, J = 8.5, 2.1 Hz, 1
H), 6.76 (d, J = 8.9 Hz, 2 H), 6.63 (d, J = 8.5 Hz, 1 H), 4.64 (s, 2 H), 4.46 (dd, J =12.0,
6.1 Hz, 1 H), 4.27 (9, =7.1 Hz, 2 H), 3.16 (dd, J = 13.8, 5.3 Hz, 1 H), 2.90 (dd, J =
13.8,6.9Hz, 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) m/z: 451 (VI+Na+).

Following general procedure 2 in Example A gave Compound 7 (62%, solid);
1H NMR (300 MHz, MeOH-d4) § 7.50 (d, J = 8.6 Hz, 2 H), 7.21 (m, 2 H),6.83 (d, J =
8.7 Hz,2H),6.75(d,J=7.4Hz, 1 H), 462 (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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S"-rO CN Conpound 10

f4-[3-Cyano-2-(4-trifluoronethyl-phenoxynet hyl)-propyl sul fanyl]-2-net hyl - ph
enoxy}-acetic acid 64 Schene | EtQ2C, ,0 / SH Bavn0 12 EtQRC -~O | j - \ |
Ol-1CO2Et S Alc 11,89% [ 4- (4-Ethoxyca rbonyl methoxy- 3-nethyl - phe nyl d
isulfa nyl )- 2-nmethyl-phenoxy] - ad&ampkecHd et hyl ester HO OH DI AD, TPP CF3
HO'-' O OH HO &CF3 Pyridine, Bu3P,Alb OH 12, 1;00 2-(4-Trifl

uor onet hyl - phenoxynmet hpbye” p e-1,3-diol 1~-0 \ CF3 DI AD, TPP
Et02Cv0O I \ I CF3 S H HOCN O Si\.C 13 % CN 14, 49%
{4-] 2- Hydr oxymet hyl - 3- (4-tri f | Wior otret Ryl -Pheroxy) -

{4-]3-Cyano-2-(4-trifluoronethgl - phen met hyl) -
propyl sul fanyl ] - 2- net hyl - phenoxytroagsitid® aci d ethyl ester

Ei(r)(Z)pC‘yl- _S ‘jl I)({‘é'%llh]org-l r[@&lh)’#uomf‘rwyt}enme'&ﬁ/l) %ﬁfygulﬁ%ml;gheﬁﬁf Ketic & THFR, H2O0

Scheme H
HO/\COAQ—CF:,
c3

J MSCI, EtsN, CH,Cl,

MeO,C Cs,CO03, CH3CN
+ MsO OOC&, .
SH
H1 Cl H2

CF
S DU LI I <IN
/\(\ THF H,0 S/\CO

Cl

H3, 17%
90%
{3-Chloro-4-[2-(4-trifluoromethyl-phenoxymethyl)- Compound 9
hutylsulfanyl}-phenyl}-acetic acid methyl 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) § 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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Compound 10 CN A m xture of (4-nmercapto-2-nethyl phenoxy)acetic acid ethyl
ester Al ¢ (453 ng, 2.00 nrnol) and barium manganate (513 ng, 2.00 mmol)
in CH2A 2 (5 nm) was stirred at roomtenperature for 20 nmin, filtered

through silica gel, and washed with EtOAc/ hexane (1/3). The filtrate was

concentgr%t%@ iz, §iH)e3&92(sng HBSW3 6, 21), 31144 (ddMR= (1800 N}isz andg), 306 7. 27

(s Sl B0 P 752 pp%s 1By, obl o Pudl2ish obsie®y 2 7 5%e 3 A, + 52

H; M (ES) mz: 473 (M:Na+). To a m xture of 2-hydroxymethyl propane-
1,3-diol (500 ng, 4.71 mml) in DWW (1.5 n) and THE (3 m-) were added
trl fI uor onePHOWpIEgeNeragpraagure 20m Exashpleah gave Compphenhd (Baf6pHithe (1. 02

2 oai AHFEERYD 20l GBI 710 Tafp RS Fi . dadtea ialhidilr o e

al | onegpte.om P g ur e t4 81 I 0 at ed,
and col um1 c((anoﬁntsogr}-[azg%rﬂy FSMBS%%II%GQZ%OZ'.BF%(?J%X 3”?@'@1 o a?l%tRé(%O

M—Iz ldzxjkb) 3.5 69 2 [y, 3.344dd, = I423027H)H26193,365(de8163®12572—|21-01 4. 05

(&) 208 R haad 2. Dap o7 Hes FEr MR ES B e PV (31

ng, 0.32 mml) in pyridine (0.2 nm-) was added tributyl phosphine (44 ng,
0.22 mml). The m xture was stirred overnight, diluted with 1 N HCl, and
extracted with Et20. The extracts Ewarapit | ed, concentrated, and col um
chr omat ogr aphed ( Et OAc/ hexane 2/ 5) to provi de 54 ng (550/c) of 13; 1 H NWR

(400 MHz, CDCI3) 6 7.52 ( , 7.22 = 2.2 H, 1H),
8Hz 2H) 84H21H) 4.59 (s,
- 86(d, J=5. 3Hz, 2 H),

7.18 (dd, J=8.4,2.3Hz,1

2 H, 4.26 (g, J = 7.1 Hz,

3.04(d,J=6.8Hz,2H),2262 0 (n H)0223(33 H, 1.29 (t, J =
7.1 Hz, 3 H; M (ES) mz: 481 (MtNa+). m xture of 13 (114 ny, 0.249
mol ) and tri phenyl phosphine (98 ny, 0.37 mml) in THE (2 nmL) at OC was

added di i sopr o yl azodi car boxyl at e CPHPeyd 1§, 37
{4-[3-Cyano-2-(4-trifluoromethyl-phenoxymethyl)-propylsulfanyl]-2-methyl-phenoxy}-acetic acid
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mmol ) and acetone cyanohydrin (32 ng, 0.38 mmol). The m xture was stirred
at room tenperature overnight, concentrated, and colum chromat ographed
provide 57 ng (49% of 14; 1 H NWR (400 MHz, CDCI3) 3 7.54 (d, J = 8.7
2 H, 7.23 (s, 1 H), 7.20 (dd, J = 8.4, 2.2 H, 6.91 (d
H, 6.60 (d, J = 8.4 Hz, | H, 458E"Med, 2
, J -95, 4.6 Hz, 1 H), 4.08 (dd, J
, 6.9 Hz, 1L H, 3.00 (dd, J =13.9, 7.0

.0 , (d =
. 8 HEo,R2 I-d) . 37 (#8vnb,,ldH.c12- s, 3 , 1.30((t 7.1 Hz, 3
) mizi 4907 NN+ AR %$w0 AF3NeSOs 881 09; H, 5.
. Found: C Hl;, H 5.12; N, 2.93. | ow ener al proc uE

ed
| e A gave Aenpound 10 (73% 1 H NWR (3 (?0 M—Iz CD30D) 7.5?

0
gZH) 7.23 (m 2 H, 70Qg % 9
! ! 4 ca
0. 455 (3 3 by, 4y (a T %m@m}&aﬂﬁa&i ag't;é%aw 0,70
H, 3.01 (dd, J = 14.0, 6.7 : , 2.
2.18 (s, 3 H; M (ES 4@,23 (l\/HrNa+) Exarrple J HOZCI Ilo(
CF34o ﬁpoquDirfF’
(4-[4-Cya -trifTuoronm ymet yl]-2-met hyl - phe
noxy} - acet |Qi" acH@ Feerme J IVBCI Et 3N, Py%rlﬂa(lliéuapl—mbo 0 DI AD, TPP F3C\
o\/O-J I 2. . SZ JO HOHO HO O CH3CN, EtO{ " ~O\ J1 11 3

J2,53% 1l A7c SH 12, 17%
2-(4-Trifluoromethyl-phenoxymethyl)-
propane-1,3-diol

EtO,C.__O. \/E DIAD, TPP EtO,C._O. :/L CF,
0~ C HO CN s/\fo’ i

B, 55% 14, 49%

{4—[2-Hydroxymethyl-3-(4—trif|uoromgthy!—phenoxy)— {4-[3-Cyano-2-(4-trifluoromethyl-phenoxymethyl)-
propylsulfanyl}-2-methyl-phenoxy}-acetic acid ethyl ester propylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester

HOLC._
LIOH, THF, H,0 /©/

73%
Compound 10

II\;E
[Ny

oo*
. I\)_\l‘;

3
|_\
--

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) 8 7.27 (s, 1 H), 7.23 (dd, J = 8.4, 2.3 Hz, 1 H), 6.61 (d,J=8.5
Hz, 1H), 4.62(s,2H),4.26 (g, J = 7.1 Hz, 2 H), 2.25 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H);
MS (ES) m/z: 473 (M+Na+).

To a 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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4, 4-Di et hoxy-2-(4-trifluoronethyl- phenoxynethyl )-butan-1-ol Et02Cv0 CF3
Et2Cv0j CF3 S OTFA/H20\ i O CHC3 SnD \ O CHO J3, 52% J4, 93%
{4-[4, 4-D et hoxy-2-(4-trifluoromethyl - phenoxynet hyl ) -

{2- Met hyl - 4- [ 4- oxo- 2- (4-t df | uor onet hyl - phenoxynet hyl ) -

but yl Q’ipﬁewmplhpsahmﬂ (02 gwérflﬁ(y}mabeﬁﬁsrdm thixduhy vassioeted to 0°C,

DY S A RO BEELH A 4.6 ol iR nfb 8354 The it REED PP
roxy- lidwed td WhHe QPRs fybmRBRIPEFIARE tined overnlgr?t concentrated, and colymn
but yl sul fanyl ] -2-net hyl - phenoxy}-acetic acid ester Et02C, ~O\ / CF3

UGH Hoontatogaphetita pinije BOONSS (000) ot 1}BNI\H§%©@1MHE 4£DCl3) & 7.50

Dyt Wi &R HE 2T Fﬁ,?%ﬁd”%? Ho PIRAEE 6.od 781 b2 273380 e of

2- (2, pds aphepsy et byl 2.20. (F1,Pr A Ed rﬁ[k £78QMINa4. 60 Mol ),

trifluor ome'?hy?/phg%o 357 WSd% ) , agd trlﬁhenyl phosphi ne (525 ng,
2.00 mol) in THE (5 m ) at 0C was added dii sopropyl azodi car boxyl at e
(384 ng, 1,90 mmol). The mxturewa owed to warmup tQ room

t enper at ur &9 asm,xt,ugg 05919(917 gt 0.22 mmol) and 12 (81 mg, 0.32 mmol) in pyridine

(0.2 mL) was added tributylphosphine (44 mg, 0.22 mmol). The mixture was stirred
overnight, diluted with 1 N HCI, and extracted with Et;O. The extracts were dried,
concentrated, and column chromatographed (EtOAc/hexane: 2/5) to provide 54 mg
(55%) of 13; 1TH NMR (400 MHz, CDCl3) 8 7.52 (d, J = 8.9 Hz, 2 H), 7.22 (d, J = 2.2 Hz,
1H),7.18(dd, J=8.4,2.3Hz,1H),6.92(d,J=8.8Hz 2H),6.59(d,J=8.4Hz 1

H), 4.59 (s,2 H), 4.26 (q, J =7.1 Hz, 2 H), 4.16-4.09 (m, 2 H), 3.86 (d, J = 5.3 Hz, 2
H), 3.04 (d, J = 6.8 Hz, 2 H), 2.26-2.20 (m, 1 H), 2.23 (s, 3 H), 1.29 (t, J =7.1 Hz, 3 H);
MS (ES) m/z: 481 (M+Na+). ‘

To a mixture of 13 (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) 8 7.54 (d, J = 8.7 Hz, 2 H), 7.23 (s, 1 H), 7.20
(dd, J=84,2.2 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,H,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 =8.2 Hz, 1 H),4.55 (s, 2 H), 4.12 (d, J = 5.2 Hz, 2 H), 3.11 (dd, J =
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diluted with water, and extracted with Et20. The conbi ned organic | ayers
were dried, concentrated, and col um chronat ographed (Et OAc/ hexane: 1/4)
to provide 436 ng (53% of J2; 1 HNW (300 MHz, CDCI3) 5 7.53 (d, J = 8.7
Hz, 2 H, 6.94 (dd, J =8.8, 2.2 Hz, 2 H, 518 (m | H), 4.15-4.03 (m 2
I(-i) , ?149.2,— B.ZCBgIz( g“_é)é 301 (H,86=3413 e(mle% 1I(-I)i), 21.38H)(c7,-..g.=16553 gtsn, 3240)17-12(333@119'_';% 43
m ) . m ) . . m )
1.88-1%92(1@ “&QZEJ\“’(WZJ%@%%MG Na#).- 6 H): Ms (ES) mlz: 359 (MNa+).
Fol | owi ng gener aI pr ocedure 1 in Exanple A provided J3 (56%; 1 H NWR (400
MHz, CDCI3) 3 7.50 (d, J =8.8 Hz, 2 H, 7.19 (d, J—21Hz 1 H, 7.15
(dd, J =8.4, 2.3 Hz, 1 H), 6.88Exmplexl) 8.7 Hz, 2 H), 654(d, J 8.4
Hz, 1 H, 4.59 (t, J =5.7Hz, 1 H), 4.56 (s, 2 H, 425 (q, J =7.1 Hz, 2

 4.11 (dd, J = 9.3, 4. , . 4.00 (dd, J = 9.3, 5.6 Hz, | H),
5065 3. 58((m 2 H, 3.48-@925’&3\{%:@, 3. (()6—3./@ﬁ1832 H, 2.26-2.20 (m

H, 2.20 (s, 3 H, 1.88 (m 2 t ~J 1 Hz, 3 H, 1.16 (t, J =
0 Hz, 3 H, 1.15 (t, J =7.0 39); ©ES) "m z: 567 (MtNa+). Anal .

|

! Xt cR

;HII

cd for C27H35F306S:. C, 59. 54 H 6. 48.\Found: C, 59.75; H, 6.45. A
ure of J3 (130 ng, 0.239 mmol) in triflyproacetic acid (1.5 nL), water
(.5 nm), and CHCI3 (6 mM-) was stgﬁgred (5; oomterrperature for 3 h,
diluted with wate and extracted 13. The organjc phases were
dried, con Aerq‘yé‘f'%a (45@8”86‘?@%?"6%?"8%}"b@‘f‘ﬁﬁ’r‘f@'&yu(@&t '?F'GWOG’}éF?“GIa&'leS ny
(93%9 of J4; | H NWR (300 MHz, CDCI3) 3 9.78 (s, 1 H, 7.51 (d, J 8.6

Hz, 2 H, 7.21 (d, J =1.7 Hz, | H), 7.16 (dd, J = 8.4, 2.2 Hz, 1 H, 6.88
(d, J =86 H, 2 H, 6.58 (d, J =8.4Hz, | H, 4.58 (s,2H),4.25(q,J= 7.1
Hz, 2 H, 4.04 (d, J =4.9 H, 2 H, 3.07 (dd, J = 13.7, 66 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; M5 (ES) mz: 493 (MtNa+). To a solution of J4 (100 ng,
0.2"13 mmol) in EtOH (1.2 nmL) at O0CC was added NaBH4 (48 ng, 1.3 mol)
After stirring for 15 min at the sanme tenperature, the mxture was diluted
with Et20 acidified with 1 N HC, and extracted with Et20. The
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conbi ned organic |layers were dried, concentrated, and col umm

chromat ographed to afford 93 ng (93% of J5; 1 H NWR (300 WHz, CDCI3) S
7.51 (d, J =8.6 Hz, 2 H), 7.20 (d, J =1.8 Hz, I H, 7.15 (dd, J =
8.4,2.2 Hz, | H, 6.89 (d, J =8.6 Hz, 2 H, 6.56 (d, J = 8.4 Hz, | H),
4.57 (s, 2 H, 4.25 (q, J = Hz ScpeHpd 4. 05 (m 2 H) 3 73 (t, J = 6.4
Hz, 2 H, 3.03 (m 2 H), 2.29- 21(mIH),221 S, H, 1.82 (q, J =
6.5 Hz, 2 H, 1.29 (t, J =
Cal cd N§={03

Repl acing J13 jui th 45%&3{01» oceda.macags i ® the preparation
of 14 W@ Exa Ie 9g@_gd J6 ( 5% ( 300CHNAN, £ %15\7 53 (d
J = 8.6 Hz,u2 *J = 1.7 Hza2ls3%), 17.18 (dd, J =a. szkaZ
H)1 6.88 (d, J 2 H, 4@3|&I8>x§.§1(4t&luororgeﬂﬁl , 1 H, 4 58 (s,

—mymw

1
- 2.
ol o Heaage L
i _

=’8
1 Hz, 2 H, 4. 05- 4hd8veey)dutedi-ol 3. 00 (d, J = 6.4 Hz,
4 Hz,

4.25 (q, J =7 2

2.44 (t, J = 1. 2 H, 2.26-2. 6(m1H),222(s 3 H, 200192(m
2 H, 1.29 (t, .1 Hz, 3 H; M5 (ES) mz: 504 (MNa+). Anal. Calcd for
C24H2 6 EBNCA SO . 86; H, 44¢FN, 2.91. Found: C,, 59.85; H, 5. 31 N,
2.93. Follow ng g¢ a prre 21n Exagpgce\/ﬁb e Conpound 11 £94%; 1
H NWR (300 MHZ Xl 3y 307. (d, TJ‘\HQBGHZH) 7.19 (s, 8Hzli
d J=8.2H, 1 , \6..88 d, J =cBeb Hz, 2 .
I(—|),4.53(s 2 H, 4.02 \/( 2. é(d J: . E¥+ 2,42 (t. J =
7.3 Hz, 2182% , 197190(m 2 H); 6)3 9. 476 (MrNa+).
Anal . Cal cd for %ﬁ S + 0.3 H2O (C57. 58 H #N, 3.05. Found:

C, 57. 40 4ijethdxy B3-tdluordm&¥Gi-phbnoayietngl)- K HOR @ty @lBoxo-S) 4~ thﬂu&on@thy[-@@mww)-lz
{4-]5- W&H‘fﬁsﬁ(mihywmhqmmamhmmnoxy e tbkiylsuifanypitenatylersjit soidl efhalreyter] - 2- et h
yl - phenoxy}-acetic acid 70

EtO,C_ CF3 DIAD, TPP
NaBH,, E(OH _ v O)<C v

J5, 93%

{4-[4-Hydroxy-2-(4-trifluoromethyl-phenoxymethyl)-
butylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester

EtO,C. \©\ LIOH HO,C._ O :/L CF
o : THF, HZO S/\Co’ :/\
CN

J6, 65% 94%
Compound ¢ i

{4-[4-Cyano-2-(4-trifluoromethyl-phenoxymethyl)-
butylsulfanyl}-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;0. The combined organic layers were dried
concentrated, and column chromatographed (EtOAc/hexane: 1/4) to provide 436 mg
(53%) of J2; 1H NMR (300 MHz, CDCl3) & 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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Scheme K EtQ2C~0 CF3 ~0 KI "CN {4-[5-Cya no-2-(4-trifl

uor onet hyl - phenoxym et hyl }pent-4- enyl sul fanyl]-2-net hyl - phenoxy}-acetic
acid ethyl ester EtQR2C-0 1 | CF3 Ph3P=CHCN / Sx-0 J4 CH2Cl 2 CHO 88%
EtQRC -~-OCF3 SO K2 NC Et®@2Cvo I / I CF3 H2CII~OCF3 S OUG / S OK1

THF, PR @AY H)oMB8B4Mmral@n CNHINM.28 (i k& U@ He 6.4); (MS (B8) niiz:1869ml ) and
(t ri phemél phosphoranyl i dene) acetonitrile (181 ng, 0.601 mol) in CH2CI 2
Hef | uxed overnight, concentrated, and purified by colum
chrorrat ography (Et QAc/ hexane: 1/9) to give a :;lb te-re of Kl and K2. Kil: 1
H NVR (300 MHz, CDCI3) 5 7.54 (d, J =a.6 1z, 2i-i), 7.20 (d, J = 1.7 Hz,
(1 H, 7. 16Foildwinh geBerkl pPocxdize 1linHxanmpROA ([dovided J3. (660&); 1B MYIR @002- 6. 61
4.59 (s, 2

1@ 6.58%d J =8.4 H, 1 ,5.33‘5_;,%:16.3Hz 1I2—?

H, 4 (PCl) 75010!%&‘?&53%29?9% 448 (d, 47 2.3 Hy, 1 12)9751$.6§1d P42, 51 (m
2 2y 2 ,

(e5) 22130 B D 757 e Qi Bsh 2 80 DA A88 a5 T g &5,

2 H), H},.256(&, 2IH)1.25 (4,4 £dd1 Hg, 2 18), 4.1 2(d,Bz= 913,K).6 Hz, 1 H), 4.00 (dd, J =

9.3, 5.6 Hz, 1 H), 3.65-3.58 (m, 2 H), 3.48-3.43 (m, 2 H), 3.06-3.04 (m, 2 H), 2.26-2.20
(m,1H),2.20 (s, 3H),1.88 (m, 2 H),1.29 (t, J =7.1 Hz, 3 H), 1.16 (t, J = 7.0 Hz, 3 H),

1.15 (t, J = 7.0 Hz, 3 H); MS (ES) m/z: 567 (M+Na+). Anal. Calcd for C27H35F306S: C,

59.54; H, 6.48. Found: C, 59.75; H, 6.45.

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 (CH2Cl,) to afford 105 mg (93%) of J4; 1H NMR (300 MHz, CDCls) &
9.78 (s, 1H),7.51(d,J=86 Hz,2H),7.21 (d,J=17 Hz,1H),7.16 (dd, J=8.4,2.2
Hz,1H),6.88(d,J=8.6 Hz,2 H),6.58 (d, J =8.4 Hz, 1 H),4.58 (s, 2 H), 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 (1060 mg, 0.2713 mmol) in EtOH (1.2 mi.) at 0°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,d=1.8Hz, 1H),7.15(dd,J=8.4,2.2Hz, 1 H), 6.89 (d,J =8.6 Hz, 2 H), 6.56 (d, J
=84 Hz 1H),457(s,2H),4.25(9,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 (q, 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 Cz3H27F305S: C,
58.46; H, 5.76. Found: C, 58.39; H, 5.53.
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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, | H, 5.40 (d, J = 10.9 Hz, 1 H), 4.58 (s, 2 H), 4.26 (g, J = 7.1
Hz, 2 H), 4.03-4.00 (m 2 H, 2.98(m 2H, 2.73(m 2 H, 2.22 (m 4 H),
1.30 (t, J =7.1 Hz, 3 H; M5 (ES) mz: 516 (MtNa+) 71 Using K1 as the
starti ng neReplacihgdBdvitholb endrigllageingriaé spnecedoedui asinBhamykparatiogafe
Conpoynd 12 (60%; 1 | 300 Mz 13) S 7.52 (d, .1 =8.6 H, 2 H,
7 15° (§'n Exapmple Vesoyidad | 6530 THLNME (400 WFizs GRS 58 - o= 5 g, 2

6.

67- 2 Hy\7 5. el L6 v 12 (d, J
5 o Hp 7413 Dhe gy FHh y18'm, o5 B o2 bah rf o ey 2881z 2 )1y
2. 19- B.88 (4, =18.4Hz, NEH), BD8 i(g,2 HISB20 NN #)7.1 Eka 2ot p A0FP02 (m;-Q ;3 Owve
Co
(a2 5RO =54 412 2 ). ot ey T 4B )) 2 38BN i) 22 (it ) - phenox
- hG_ A0t B . ~@). 1 ' HO O
%i~80?%?01)3%23n$t§2ﬁ 0%2 %qugz- ?jl\ﬁi' Fi ?Fﬁb%ﬁfﬂg ' Sfﬁa S(E eno-‘>?§}arr‘1ge‘tg hy %I?%xi
rane HFOOCEHsFNOYS1CC59.88aH, 5&4IN,&.02<0und:\C,| 59488; HS5.3THN, 8930 L2, -
AO-1- Gv'ie L3 {4-[2-Meth oxy-3-(4-trifl uoronethyl-phenoxy) -
propyl sul f anyl ] - 2- net hyl - phenoxy}-acetic acid ethyl ester LiOH THF, HO
H02Q0- ~0 CHllowing general procedure 2 in Example A gave Compound 11 (94%); 1H

NMR (300 MHz, CDCl3) § 7.52 (d, J = 8.6 Hz, 2 H), 7.19 (s, 1 H), 7.15 (d, J = 8.2 Hz, 1
H), 6.88 (d, J = 8.6 Hz, 2 H), 6.58 (d, J = 7.8 Hz, 1 H), 4.53 (s, 2 H), 4.02 (m, 2 H),
2.98 (d, J = 6.2 Hz, 2 H), 2.42 (t, J = 7.3 Hz, 2 H), 2.18 (m, 4 H), 1.97-1.90 (m, 2 H);
MS (ES) m/z: 476 (M+Na+). Anal. Calcd for CooHzoF3sNO4S + 0.3 H,0: C57.58; H,
4.96; N, 3.05. Found: C, 57.40; H, 4.73; N, 2.96.

Example K

S O

CN
Compound 12
{4-[5-Cyano-2-(4-trifluoromethyl-phenoxymethyl)-pent-4-enylsulfanyl]-2-methyl-phenoxy}-acetic acid
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SYO Ow 92% Conpound 14 A m xture of 4-trifluoronethyl phenol (7.80 g,
48.1 nmml ), 2-ch loronmethyloxi ran e (11.2 g, 121 mmol), and Cs2CO3 (15.7
g, 48.2 mmol) in dioxane (8 m-) was refluxed for 3-4 h and then all owed
to cool to roomtenperature. Water and Et20 were added, the organic phase
was separ at ed, asdhdneeKaqueous phase WaEO%’( (?ct d with Et20. 7cg The

conbi ned organic | ayers were dried, con &3 and colu

chromat ographed (CH2Cl 2/ hexane: 1/1) to provi of L1; 1H NWMR
(300 MHz, CDCI3) 6 7.55 (d, J =8.5 Hz, 2 H, 6.99 (d = 8.5 Hz, 2 H,
4.29 (dd, J =11.1, 3.0 Hz, 1 H), 3.98 (dd, J = 11.1, .8 Hz, | H, 3.37
(m 1 H, 2293 (m 1 H, 2.77 (dd, J = 4.9, 2.6 HzKkil CNToamxtureof

L1 (2.57 g, 11.8 mmol ) and (4- rrercap no Xnﬂuomr%% {'340| d et hyl
?772% ﬁ?g ehc etrkf

ester Al c (4.00 g, 17.7 mmol) in TH ester

tetra ‘?@ arrrrolumfluorldel(g:THE( 44rrrm ) The reaction

m xtu red at r ﬁpﬁl{sa;dm@ﬁ for 1. 5 h, heat ed at 60C for 1 h,

concentr at ed, W{%DC y cotuim—ehtomat ogr ap’rhy to give 4.45 g (85% of
| 3

L2; 1 H NMR (400 )67%@0'z(d J=89H, 2 H, 7.25 (d, J = 2.2
Hz,lH),721(dd THES. 4, 2. 3Hz, Be) , 6. 89(d, J=8. 8Hz, 2H) , 6. 58(d, J=8. 4Hz, |

H. 4.58 (s, 2 H, 4.24 (q. J = 7.1 H, 04.05-4.00 (m 3 K, 3.13
(dd, J = 13.7, 5.1 Hz, 1 H), 3.04 (dd, 5%35)0 .5 Hz, 1 3
H),2.92(d, J=4. 2Hz, 1 H), 2.23 (s, 3 H, 1.28 (t, 9A&Z . M5 (ES)

mz: 467 (MrNa+). Ceneral procedure 4 for al kyl &ion ofl_al cohols: To a
suspension of NaH (20 ng, 0.50 mml, 60%in mneral oil)}in THE (1 nL) was
added a solution of L2 (222 ng, 0.500 nmol) in THE (1 N&k) at room
tenperature. After 30 mn, CH31 (213 ng, 1.50 mmol) was introduced. The
reacti on m xture was

EtOC._ HOC. -
THF, H20 680%
Compound 12

CN CN

A mixture of J4 (47 mg, 0.10 mmol) and (triphenylphosphoranylidene)
acetonitrile (181 mg, 0.601 mmol) in CHxCl» (1 mL) was refluxed overnight,
concentrated, and purified by column chromatography (EtOAc/hexane: 1/9) to give a
silture of K1 and K2. K1: 1H NMR (300 MHz, CDCls) 8 7.54 (d, J =&.6 1z, 2 i), 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
MH=z, CDCl3) § 7.52 (d, J = 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),
540 (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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stir
extr

|_IZ1
(d,
= 7.
1 29
proc
8 10

(s
H) ,
H) ;
(R -

noxy

red overnight, diluted with water, and extracted with Et20 The

acts were dried, concentrated, and purified by col um chronmat ography
(Et OAc/ hexane: 1/6) to give L3; | H NWR (300 MHz, CDCl13) 6 7.52 (d, J = 8.6

2H, 7.24 (d J=17H, 1H, 7.19 (dd, J =84 2.1H1H,

6.

91

J = 8. Ydirg K1 a9) thesstsitingdmaterial and fe{iqwimg igenesalpro¢edure 2 iHExampke (g, J

o e dueging o 3y @W 2 ol ofia2 (b 82,

HZ

1

edLre 2 ini&é%?%BJA%agg@Cgﬁ@ogn%dgh (9 %\w??)'ﬁi)’ ﬁ@g——?&%%ﬁg%&l 3)

308 @,s) =16 Hz7 150, 4b4 (5, 2 18),8.9%&(d,2) #p,0 Hz23 H)SZgBdﬁ) 2HA)2D49(d, J =

* Sy =de 'zazé?pdﬁwﬁw's?@%”@zéi&m T MSTES e 4”8%% 49

3.68 (m | H), 3.45 (s, 3 H), 3.14 (d, J = 61Hz 2.20 (s,

61

Hz,

3

M5 (ES) mz: 453 (M+Na+). Exanple M HXQ2C O CF3 ~/ CEt Corrpound 15

{4-[2- Bt hoxy-3-(4-trifl uoroneExdmpleanoxy) - pr opyl sul f anyl ] - 2- net hyl

]-acetic acid HQ2C, --~0O CF3 Okt Corrpound 16

noxy)-acetic acid 74

(S)-{4-[2- Et hoxy-3- (4- tr|fluoro thyI phenoxy) pro Isulfanyl] 2- met hyl - phe
OH D A 3 THE CF3 Bu4NF, THE +
HO\ Ol OEO O

Compound 1 4
{4-[2-Methoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-phenoxy}-acetic acid

Scheme L
Bu,NF, THF
CFs i CFs
Q/ N |>/\Cl Cs,COj3, Dioxane /©/ o
HO o] ?/\o EtO/U\/O
L1, 80% Ale oH

2-(4-Trifluoromethyl-
phenoxymethyl)-oxirane

bz, 238 OMc
L3

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

LiOH, THF, H,0 HOzC\/O\@\ OCF
S/Y\O
o)

92%
Compound 14

A mixture of 4-trifluoromethylphenol (7.80 g, 48.1 mmol), 2-chloromethyloxirane
(11.2 g, 121 mmol), and Cs2CO3 (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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OM, 76% -6, (S)-2-(4-Trifluoronmethyl- SH phenoxynethyl)-oxirane p'1lc
Et2C'-~ OCF3 EtQ2CV0 CF3 ZIIl SOl NaH, EtI \' I SO0 1 - 1 OHTHE Okt
M2, 85% M3 (R)-{4-[2-Hydroxy-3-(4-trifluoronethyl-phenoxy)-

(R -{4-[2-Ethoxy-3-(4-trifluoromethyl-phenoxy) -

pr opyThechmiylh}ad Drganinyayerh avereydrieslc eoncerdrsted ead tolastrechromatographed

propyls yl]-2- X

1- 101Gk éf'ﬁ&‘exﬁn§~gﬁsé%9ﬁ‘g\ﬂﬁ%%i%é @&gb%ﬁ OgE 1‘9&‘%%@%’@'“&?6& 3& Jéég:(z. 00
g, 27 0 Aot f L 0

tri ph(gr’lyl phosﬂn geﬂ(g%%(@@zg%mn}ﬁgﬂll) 4l E’?502r7ﬁ1-’ )C”rﬁ;{:’lkg H) \:?\18988 sl ow y
addedddi,iJsedrionyd.8dindi dardhax (mtieH), 2. QIB(rg, 1), B.7nfolld) J =Th&, Réaldizi dn
thj'ﬁi was allowed to warmup to roomtenperature, stirred at the sane
tenp ture overnight, diluted with water, and extracted with Et20. The
extracts were dried and concentrated. The precipitated solid was filtered
and rinsed wth Et,O The filtrate was concentrated and col um

chr omat ogr Aphe tixtore of RA Ha:adne,: 1.8 )mmel)pnevdamencagdo-2gmettady of Mi; [ct] D

! oa HriefgRnagelit i b 6t 338 oo, 2% i 1 ThE oy jwis Bogdh, )

11.1.1. cﬁwﬁte'ti%buiylér%m&uﬁﬁrﬁz&we(mTHFw44%@20 au, mrho‘F) 4T He HactionH) , 2. 76
(dd, J = 4.9, m xture 68 mmol ),

( 4- rréﬂ@stpfw@smémﬂ ab}@@m%pawrecfor ad e @ﬂ?d eé§9e$%¢u1 b.(3.28 g, 14.5
ol )célqce-rﬂ_tll':atfeépamj phrl‘ﬁ@a b@drgﬁﬂn% &r%atography 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 =84 Hz, 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,3H),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, CH3l (213 mg, 1.50 mmol) was introduced. The reaction mixture was
stirred overnight, diluted with water, and extracted with Et;0. 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=8.4Hz, 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=6.2Hz, 2 H),2.22(s,3H),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, CDCl3) 8 10.21 (brs, 1 H), 7.50 (d, J = 8.6 Hz, 2 H), 7.23 (s, 1 H), 7.20

(d,J=84Hz 1H),6.89(d,J=8.5Hz 2H),6.58 (d, J =84 Hz, 1 H), 4.61 (s, 2 H),
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tetrabutyl ammonium fluoride in THE (0.965 nL, 0.965 mml ). After stirring
for 8 h, the solvent was evaporated and the residue was purified by colum
chromat ography tw ce 75 (Et OAc/ hexane: 2/7 and Et OAc/CH2Cl 2: 1/1) to give
3.69 g (85% of M2; [a]p +32.5 (c 1.0, CHC 3) 1HNNRS@180M_|Z CDCl 3) 8
7. 534(ﬁ6(dd—J81$)®12392—|1—,|)1,H7 £09((dd, 1=H).9, 49&31(%3@8 144)§@£sz 1 H,

?qglﬁ(g y _r(g §2H$-6‘ iz D)2 89 (t(’-g?"é M)SB(‘ﬁS dﬁ’z(é55|)é'\43'|)ﬁa5+§ 8% 61 (m4226

H),270(brsl , 2.24 (s, 3 H, 1.29 (t, J =7.1 H, 3 H; M (ES
mz: 467 (MtNa+). Follow ng general procedure 4 in Exanple Lgave MB; [a] D
2
J
7.

e

+38.9 (c 1.0, CHC 3) 1H NVR (3(ExamP|eM3C| 3) 8 7.51 (d, J 8.6 Hz, H) ,
7.24 (d, J = 1.7 Hz, 719(dd J: .4, 2.2 Hz, 1 H), 6.91(d, =
8.6 Hz, 2 H, 657(dJ 84Hz 4.57 (s, 2 H, 425 (q, J =17.1
Hz, 2 H, 4.15 (dd, J = , .0 (dd, J = 9.9, 5.1 Hz, |
H, 3.76 (m 1 H, 36Ho(zq 8F3.11 (m 2 H), 2.23 (s
3 H, 1.29 (t, J =7.1 Hz, 3H) 18(tJ 0 Hz, 3 H; M (ES) mz:
495 (MtNa+). Anal. Calcd for .46; H, 5.76. Found: C
58.83; H 5.55. Follow ng general procegdyye 2 in Exanpl e A gave Corrpound
15; [a]D +39.2 (c 1.0, CHCI3); 1 NI\/Rn 0 MHz, CDCI3) 8 7.51 (d, J 87
Hz, 2 , J =8.6
Hz, 2 IEDD,(RB{45§‘E§WXV§ (Hnﬁuqorp&thyl%h%oxy Zpr%plfsul ag)%] %ngﬁwyl r%elal_&(y}(%?atgc {dd 9.9, 4.4
Hz, 1 H, 4.08 (dd, J =9.9, 5.0 Hz, 1 H, 377(m1H) 3.61 (q, J =7.0
Hz, 2 H, 3.20-3.07 (m 2 H), 2.21‘(5, 3 H, 1. 19 (t, J =7.0 H, 3 H;
M5 (ES) mz: 467 (MrNa+). CF3 M4

(R) - 2- (4-Tri f1 uor onet hyl H@tfens® yl)-oxirang ‘1:'7-3ow| ng the sane
procedure as in the preparation gave M @- "H NWR (400 MHz,
CDCI3) 8 7.54 (d, J = 9.0 Hz, 2 7 6898¢d, 0 =8.9 Hz, 2 H, 4.29 (dd, J

=11.1, 229 Hz, 1 H), 3.96 (dd, J = 11.1,08.8 Hz, 1 H), 3.37 (m 1 H), 2.92
(m 1 H, 2.76 (dd, J = 4.8, 2.6 kdpmpduddis M5 (ES) mz: 241 (MrNa+).

(S)-{4-[2-Ethoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-phenoxy}-acetic acid
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76 EEQRC -~-OCF3 S ~~OOH M
(S)-{4-[ 2-Hydroxy-3-(4-trifluoronethyl -phenoxy)-propyl sul fanyl ] -2-net hyl - ph
enoxy}-acetic acid ethyl ester Followi ng the sanme procedure as in the

preparation of M2 prvided Mo (88%; 1 H NWR (300 MHz, CDCI3) 3 7.52 (d, J =
8.7 Hz, 2 H, 7.26 (s, 1 H, 7.22 dakmgM= 8.4, 2.3 Hz, 1 H), 6.91 (d, J =
8.7 H, 2 H, 6.59 (d, J =84Hz, 1H, 459 (s, 2H, 425 (q, J=17.1
Hz, 2 H, 4.07-4.01 (m 3 H), 3.17-3.01 (m 2 H), 2.72 dutnrsTRAL H), 2.23 (s
3 . 1.29(1GF =7.1Hz ; ES) m Ml—Na—H——Et—G%G-~OCF3
3. o oiad, dikp, M (ES) *

(S) -{4-de r oxy- ?(4 trlfluororrethyl %\rﬂ) - ropyatcs%‘l\* - 2-met hyl - ph
enoxy}-acetic acid ethyl ester Foll ov\ﬁ)n ge réF procedur e anple L
gave Mb; 1 H NMR (400 MHz, CDCl3) 57. 6312(4dTnﬂqprome@vl7 Hz 2AI5|) 24 (d, J =
2.0 Hz, | H), 7.19(dd,J=8. 4,2.3Hz, 1 Hpengyaahypgirane —
H22H)657(dJ84Hle) 457(s 2 H, 4.25 (q, J:7.1 Hz, 2 H), 4.15
(dd, J:99,4 H, 4.08 (dd, J =9.9, 5.1 Kz, 1 H, 3.76 (m 1 H,
3. 61 (Oatozb .0 Hz 31311 (m 2eide 2022(s, 3 H, 1,29 ¢k;, J =
7. H)/ 8(t J= HzBH);NB(S)495(M+ " Anal .
Cal cd for C23H 6; H N3F. Found: % ; 7.
HO2C-11~0 CF3 Okt ound 16

(S)-{4-[2- Et hoxy- 3- 4 trlfl uor onet hyl - phenoxy) propyl sulfanyl] 2- met hyl - phe
noxy}-acetic acid B %wi ng general pr ocedure 2 |n Exanp ® A ave Corrpound

16; 1 H RWR-2-H8heyRideirifluopeeBy-pBenpxs0 (d, J (RHBREthpy-3-3- trlﬂgoro g
7 19 (pa)awsujaryl %'m&thylfh@oﬁi aceic acid ethyl ester propylsulfanyl -2- methyl -phenbXy}-acetic aci ethyl ester

HO,C__O. CF
LIOH, THF, H,0 2 7 \é\ ®

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.Clo/hexane:1/2) to provide 4.50
g (76%) of M1; [o]p +7.3° (¢ 1.0, CHCI); "H NMR (300 MHz, CDCl3) & 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 = 111,
5.8 Hz, 1 H), 3.39-3.33 (m, 1 H), 2.92 (t,  =4.5 Hz, 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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H, 6.90 (d, J = 8

Hz,
4.14 (dd, J = 9.9, 4.
q,

2 H, 6.58 (d, J = 8.4 Hz, | H, 4.59 (s, 2 H
7 Hz,

4 | H, 4.08 (dd, J =9.9, 4.9 Hz, 1 H, 3.77
(m 1 H, 3.61 ( 7.0 Hz, 2 H, 3.13 (m 2 H, 2.20 (s, 3 H, 1.18
(t, J =7.0 Hz, 3 ;. M5 (ES) mlz: 467 (M:Na+). Et02C OCF3 ~/ S~~o0 | Ort
M7 (EtOAc/hexane: 2/7 and EtOAc/CH2CI2: 1/1) to give 3.69 g (85%) of M2; [a]p +32.5°
(4-[2-Ethoxy-3-(45trifluoromnmethyl - phenoxgé- pr opyl sul fanél 1- 2- met hyl - phenoxy
} - acef6 d-BchHGEDhy NMRBOOPAHE oPRds) gehbrdd, prdt8din. & )i h2ekarfpHp L gave

M/ (59% - H N 7 =~.8.,6 Hz, Uiy d, J
21773 ) MR T B Y 35 8 S vl cef @, T Eip A 41 uixf -

., 6(K72H), 4.26(f J& Fz, HE, , 4.0874.02. (m2, 1HH), 408%s,(BH), 3.17-F01 (Mz2 )
I4?15 (%d G_? = 9(9C§ 4.86Hz %H) ,. 4. 07 ((gg, J): 9.33 5.£ Hz, 1 H)(, S.H% (m
1 H), 23/ @dPrsq1 ). 224 {5.1%H).o1 28 (1. 9.2 3. 8Hz43 Hy MB (BS) m/zAG7s(M+Na4), 1.28
(t, J =7.1 Hz, 3 H, 1.18 (t, J = 7.0 Hz, 3 H); M5 (ES) mz: 495 (M-Na+).
Anal . Calcd for C23H27F305S: C, 58.46; H, 5.76. Found: C, 57.62; H, 5.52.
HOzC - - ~O Grdllowing geRerdligroéadpeunia Bxample L gave M3; [foc]D +38.9° (¢ 1.0,

{4-[2-Et hoxys 3-%-tri f | uor onet hyl - phenoxy) -gr opyl sul Tanyl ] - 2- met hyl - phenoxy
} - aceCHdChei dH NMYR GROHYHze REIGE) %?@de@ud? .6i Iz, B T .244dgawel .Totgpdund 17

718 (0 TSRS NZ2 R ) ol (G Y ED Ol g Hr e ditp A very Ha 5"

(s, 24197 (4.2H)(425 (&, 3 =97.9,Hz,2 B),Hz.15Xd4) J =5.974.6d4z, P HY, @O@éd@-ﬁﬁ"z’ 1
H, 3,77 ] %3.61 (ql, J=7.0H,_ 2 H, 3.18-3.08'(m 2 H, 2.19 (s,
3 H),g-ﬁ’é iz, hHY 3.76 (pg: 1 H)43-61 085 § EQ).0kz 2 B 3. 13@nEHm, 2 kha2.23¢al cd for

C21H23R3D5524 (B-0%= 2H-C8 190123 (tH =57 8%z, BMNMis (e ST Fnz3a0k MaNaL).
Anal. Calcd for CasHa7F30sS: C, 58.46; H, 5.76. Found: C, 58.83: H, 5.55.

. 6
7
J

H)

Following general procedure 2 in Example A gave Compound 15; [o]p +39.2°
(c 1.0, CHCI5); "H NMR (300 MHz, CDCl3) 8 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 (a9,  =7.0 Hz, 2 H), 3.20-3.07 (m, 2 H), 2.21 (s, 3 H), 1.19 (t, J = 7.0 Hz, 3 H);

MS (ES) miz: 467 (M+Na+).
/@CF3
"o

(0)
M4
(R)-2-(4-Trifluoromethyl-phenoxymethyt)-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, 1H),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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EtQ2CI 110 CF3 O~ MB

{2-Met hyl - 4-[ 2- propoxy-3-(4-t (fl uoronethyl -phenoxy) - propyl sul fanyl ] - phenoxy
}-acetic acid ethyl ester 78 Replacing THE with DVMF as sol vent and

fol |l ow ng gener al procedure 4 in Exanple L gave MB (129%; 1 H NWR (300
MHz, CDCI3) 3 7.51 (d, J = 8.6 Hz, 7.23 (d, J =1.7 Hz,1 H, 7.19

(dd, J = 8.4, 2.2 Hz, | FP2Ce J=8.6 o 3 6.57 (d, J = 8.4
He, 1 H, 4.57 (s, 2 H, 425 (qlJJE 7.1 Hz, 2 4.15 (dd, J = 9.9, 4.3
Hz, 1 H), 4.07 (dd, J = 9.9, 5.1 S 7% ({m 1 H), 3.50 (t, J =6.7

Hz, 2 H, 3.12 (d, J 6.2 Hz, 2 H), 22<3H(s 3 H, 1.63-1.51 (m 2 H,
1.29 (t, J =7.1 H, 3 H, 0.9 (t, I 7.4 Hz, 3 H; M5 (ES) nmz: 509
( Mt Na+(B)-{ 4Oy drox 23 GFBifluatdibk tyl-phémox@-prédy bulfaanReiet-pghdnoxy}-acetic acid ethyl ester
{2- Met hyl - 4- [2 propoxy-3-(4-trifluoronethyl - phenoxy) propyl sul f anyl ] - phenox
y}-acetic acid Follow ng general procedure 2 in Exanple A gave Corrpound 18

929 1 H )
(7 2 6() Nﬂ&vﬁﬁ@%%ﬁme@@b@du@ ds Mhécbregarﬁzt%nﬁ)fWZ p?vndféd E\/FS @38 A—FS A Hz,

d,
| H) 14H W&BOQ NltﬁZ QDﬂa)(SdHiiZ;(d(Jg &7 Hz 23H}z7.26 ($4)1 H%L bzz((d«u, J3849. 8

. oA g Ll S e 29 e il hsp § PR

481 ( M=NTH) HzEQQ-ZX,M G?*@(fFQn QH)I\/B 17 3.01 (m, 2 H), 272 (brs 1 H), 2.23 (tS 3 H),
{4-[2-But oxy-3-(4 | uor onet hyl - phenoxy) - pr opyl sul f anyl]-2 met hyl - phenoxy
}- acetli-29 de il gt‘h?‘lz, ﬁ)eMS?@hW%gmﬂ-@/‘ a2h).-DMF as sol vent and fol | owi ng

general procedure 4 in Exanple LgaFve M (10%; 1 H NWR (300 MHz, CDCI 3) 6

7.51 (d, J = 8.6 Hz, 2 HErto,c o0 /©/CF3
s> "0

Et

O||l

M6
(8)-{4-[2-Hydroxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester

Following general procedure 4 in Example L gave M6; 1H NMR (400 MHz,
CDCl3) 67.51(d, J=8.7Hz,2 H),7.24 (d, J = 2.0 Hz, 1 H), 7.19 (dd, J = 8.4, 2.3 Hz,
1H),6.91(d,J=8.7Hz,2H),6.57 (d,J=8.4 Hz, 1 H),4.57 (s,2 H), 4.25(q, J = 7.1
Hz, 2 H), 4.15 (dd, J = 9.9, 4.3 Hz, 1 H), 4.08 (dd, J = 9.9, 5.1 Hz, 1 H), 3.76 (m, 1 H)
3.61 (q, J =7.0 Hz, 2 H), 3.13-3.11 (m, 2 H), 2.22 (s, 3 H), 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 Ca3H»7F305S: C,
58.46; H, 5.76. Found: C, 58.82; H, 5.37.

S/\;/\O

OFt
Compound 16
(8)-{4-[2-Ethoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-phenoxy}-acetic acid

7

Following general procedure 2 in Example A gave Compound 16; 1H NMR
(300 MHz, CDCl3) 8 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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7.23(d, J = 1.9 H, 1 H, 7.18(dd,J=8.4,2.2Hz, 1 H), 6.91 (d, J = 8.6 Hz, 2
H), 6.57 (d, J =84k, | H, 457 (s, 2H, 4.26(q J=71H, 2H,
4.15 (dd, J = 9.9, 4.4t 1 H, 4.07 (dd, )=9.9 52t 1H), 3.75 (m
| 6.6 H = 6 He, 2. 23 3 H),
1 ?841“4'? (1nH)249?(d9|g JLEQ_QBQIQ(Hz tHJa)gﬁ o 1) 1(@f’i=£0H232+b’)(,so 90H)

3.3 (e 218y, 2200, B (F3s (@ 5= 234 MiPs (E?§) HROEY @rana . Compound

{4 [ 2- But oxy-3-(4-trifl uoronet hyl|- phenoxy) - propyl sul f anyl ] - 2- net hyl - phenoxy

}-acetic acid Foll owi BtPepe? ocedure 2 ipmpxaaple A gave Conpound 19
(92%; 1 H NWMR (400 MHz, CDCI3) .47 (m 27.25-7.23(m I H),
7.13-7.12 (m 1 H), 6.87 (m 2 4.37 (s, 2 H, 4.08-4.05

(m 2 H, 371(m I H), 352350’(rri 52 H, 3.08 (m 2 H, 2.11 (s, 3 H),
1.49 (m 2 H), 1.32-1.25 (m 2 H), 0,87 (m 3 H; M5 (ES) miz: 495

C 57 bip o3 viitolar R v Y ?9%§wstlf9w?r R2HR8 ren i i B fistr FOLNE:

C 57

(R)-14-[2- ﬁa%@gygqe 1ok @gg&gﬂs%mpggtgmMer(eewcggvhfmﬂ dspe et hy! -

henoxy} - ace neral ‘procedure 4 Exanpl e L

gave \WiL; Cﬁﬁ)l%?(ﬁ‘@@i I\H-86QEC23-) $.24 gQJ(iM OHEZ ﬁHX T‘|219 adH) 37423 (s, |
H) Fﬁ (d 57 (d J

dg @wz( 18, 6919(9 5%&6(%7 aH;D 5% (QBJ e H;z 3 h!)z 4257 (. stmzd 25( 5. 16
El 17 Jf‘dé 11%23 29'1'?104 fd‘lr’grzj—|L - ér)é% 'q% ’ol%OZiﬁqul £, 9J5 gﬂ? . ﬁ? 3!4?6 3.13

(d, Jm=16-13, 3160 @, J|=9702l-i232(-i3,333l-8111(rr29 Ky, 2212es BH) 1228 &, t)= 76 ( ES)
nz: 507 (fiNab) 0. G3\ O
Hz, 3 H), 1.18 (t, T 152555 M8 (E3) miz: 495 (M+Na+). Anal. Calcd for

Ca3Ho7F30sS: C, 58.46; H, 5.76. Found: C, 57.62; H, 5.52.

S/\(\O

OEt
Compound 17
{4-[2-Ethoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanylj-2- methyl phenoxy}-acetic acid
Following general procedure 2 in Example A gave Compound 17 (94%); 1H
NMR (400 MHz, CDCl3) 6 7.50 (d, J=8.7Hz,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, d = 8.4 Hz, 1 H), 4.57 (s, 2 H), 4.14 (dd, J = 9.9,
4.3 Hz, 1 H), 4.07 (dd, J = 9.8, 5.0 Hz, 1 H), 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, = 7.0 Hz, 3 H); MS (ES) m/z: 467 (M+Na+).
Anal. Calcd for C21H23F305S + 0.2 H2O: C, 56.29; H, 5.26. Found: C, 56.23; H, 5.27.

EtOszO\é\ /©/CF
o)

M8
{2-Methyl-4-[2-propoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-phenoxy}-acetic acid ethyl ester
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Compound 20

(R -{4-[2-Allyloxy-3-(4-trifluoronethyl-phenoxy)-propyl sul fanyl]-2-nethyl-p
henoxy}-acetic acid 80 Follow ng general procedure 2 in Exanpl e A gave
Compound 20 ; 1 H NWR (300 MHz, MeOHd4) 8 7.54 (d, J = 8.6 Hz, 2 H), 7.24

(s, 1H, Re fadih TBIFwith DI\}‘IE,astol\bént eﬁld%llé\dnggenéB‘aﬁohdzadtZrem in 6 70 (d, J
= 8.1 Hz, , 5.93-5.80 (m 5.10

(dd sxammm, gaveaM&( 12f/0)r|)1|'| ww@ (@@o Mi"lrd)CDQ'si@ 7(@11@ ﬁ 8@Hgg h H, 5') Hz, |

510" o G Ao ¥, Tb G o' e 22 8 odh 2 g a fffo 570

FZO[ng-AIJI |8QQE§1( ;lﬂf\?‘ll(b 2Ht4h25 q,J 7.1 Hz, 2 H), 415|$de 9294;%;12'1 )
00X uor one nox ro sul fan me
o L o S (ot £ Sor It vl phenosy) sBropL sl [amyl ] 2- et iyl phenox

foll %gqégfgg;ggﬂsggquﬁe%%g qu(rﬁxéw ?2?@3}’55'\‘%“5( ?%0 ‘:)jw? %go?dd,

J = 8§44, SH)3IME (ES) hh/z: PMENa+). = 8.8 Hz, 6 57 J =8.4Hz, 1
H),593583(m|H),523(dd J=17.2, 1.5 He, 516(d J =
10.3 Hz, 1 H), 457(s§ 45(q,J=71Hz,CF2H) '4.16 (dd, J =
10.0, 4.1 Hz, H% , 3.13 (d, J = 6.1
Hz, 2 H), 2.22(s 3 H, 129( /:l,bttz\k Anal Cal cd for
C24H27F305S; C, 59.49: H, 5.62. Found 59. 7 5.71 HRC-O CF3 S (Y

O 1-1 Conpound 21
{4-[2-Al'lyl oxy-3-(4-trifluoromethyl - phenot{% propyl sul fanyl ] - 2- met hyl - pheno
xy}-acetic acid Follow ng general procedure 2 in Exanple A gave Conmpound
21 (90%; 1 H NMR (400 MHz, CDCl 3fogpunddd(d, J = 8.5 Hz, 2 H), 7.18 (s, 1
H, 7.14 ({&Meshy=4-12-groppxy- 33_(4-tr|ﬂuoromethyl -phenoxy)- propylsulfanyl] phenoxy}-acetic aC|d

Following general procedure 2 in Example A gave Compound 18 (92%); 1H
NMR (400 MHz, CDCl3) 6 7.51 (d, J=8.6 Hz,2 H), 7.24 (s, 1 H), 7.20(d, J = 8.3 Hz, 1
H), 6.91 (d, J =8.5Hz, 2 H), 6.59 (d, J = 8.4 Hz, 1 H), 4.63 (s, 2 H), 4.15 (dd, J = 9.8,
4.3 Hz, 1 H), 4.08 (dd, J =9.8, 5.1 Hz, 1 H), 3.76 (m, 1 H), 3.51 (t, J = 6.6 Hz, 2 H),
3.15-3.13 (m, 2 H), 2.22 (s, 3 H), 1.57 (m, 2 H), 0.90 (t, J = 7.4 Hz, 3 H); MS (ES) m/z:

481 (M+Na+).
EtOZC\/O\@ /©/CF
o
O\]\’

M9
{4-[2-Butoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester

Replacing THF with DMF as solvent and following general procedure 4 in
Example Lgave M9 (10%); 1H NMR (300 MHz, CDCl3) & 7.51 (d, J = 8.6 Hz, 2 H),
7.23(d,J=1.9Hz 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(q,J=7.1Hz,2H),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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H, 6.8 (d, J =85Hz, 2 H, 653 (m | H, 5091-5.82 (m 1 H, 5.21 (d,
J=17.2, 1 H, 515 (d, J =10.3 Hz, | H), 4.44 (s, 2 H, 4.13 (dd, J =
9.8, 4.2 Hz, 1 H, 4.09-4.06 (m 3 H, 3.82 (m I H, 3.11 (d, J = 4.5 Hz,
2 H, 2.15 (s, 3 H; M (ES) mz: 455 (MH+). 81 EtQZC, O CF3 O~ 0- M2
(R{4-[2- thhoxyrrethox@ érlfluororrethyl phenqﬁ'y) propyl sul f anyl ] - 2- net
hyl - phenoxy} - acetic aci e5tgr Repl aci Swith i Pr2NEt as a base
and foll ow ng general procedur n anpl ave ML2 (799 ; [a]Jo +47.8
(c 1.0, CHCI3); '"H NWR (400 MHz, 3 3) : (d, J =89 H, 2 H, 7.23
(d, J =2.2 H, 1 H, 7.18 (dd, J = 8.402.3 Hz, lH), 6.90 (d, J = 8.8
Hz, 2 H, 6.56 (d, J =84 Hz, 1 H), 4.73(5, 2 H, 4.57 (s, 2 H, 4.25 (q,
J= 7.1 H, 2 H, 4.19-4.10 (m 2 H, 4.0 (m 1H),339(s 3 H,

3.18-3.16 (m 2 H), 2.22 (s, 3 H, 1.29 (t| = 7.1 Hz, 3 H: M (ES) mz:
511 (M+Na+). H02C'-~0 CF3 5~-~0 ropounezéﬁrpound 22
(R -{4-[2- {Wﬁ[ﬁﬁgm&{%wﬁ@r@ﬂe{tmmhmkﬂmrmwfﬁml}%meﬂnwwpnq)wbqwucsaﬁdf anyl]-2-ne

Compound. Sloudg oeiaf braassise L Beimplt e SpreurihtS (T e 3) %8 ©
1 7
N S YR, e B o o
2 H) (R 2]1(!), _a524m, th)a 4H37 &2)5!)(4113814 915(3149 M)53371J4m314rq 352@ 50Zm21 (s 3
W M ESNaT 5 453 (VN 8l LGS B0 SR IRITORS G, S s M
(ES) m/z: 495 (M+Na+). Anal. Calcd for Ca3Ha7F305S + 0.3 H20: C, 57.80; H, 5.82.
Found: C, 57.78; H, 6.00.

EtOzC\/O\@ /©/CF
S/\I/\O
o

N

M10
(R)-{4-[2-Allyloxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester

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 (g, 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, = 7.1 Hz, 3 H); MS (ES) m/z: 507 (M+Na+).

HOLC_ @ O

\

Compound 20
(R)-{4-[2-Allyloxy-3-(4-trifluoromethyl-phenoxy)-propylisulfanyl]-2-methyl-phenoxy}-acetic acid
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Eto2C-~- 0 CF3 \ | S~~O0\ OO M3

(S)-{4-[ 2- Met hoxynet hoxy-3-(4-trifl uoronethyl - phenoxy) - propyl sul fanyl]-2-ne
t hyl - phenoxy}acetic acid ethyl ester Replacing NaH with i Pr2NEt as a base
and foll ow ng general procedure 4 gave M3 (73%; IH NWVR (300 WHz, CDCl 3)
S 7.51 (d,Fdllowifg geteralprobedire22in Exathplte A Javi8Co@tpduind 20 ;=IHBNMR. 1 Hz, 1

, 6.90 (d, J =8.6 Hz, 2 ., 6.57 = 8.4 Hz, | , 4.73 , 2 ,
1) &6 (300 Ny MaDidisid) & 7. 544000 £ 88 Ha A, 724 kol B, 1@, di= 2.4 8612 05 (m

d ?D 14>§|93:9%<4_§J =‘:§5%%|ﬂ d.90 éci 1‘?%&%4 @&@@3-3@85@31 H ﬁép édgyo(g J

Cgrm@ui’rwzast 1H) 510(dd ‘2_10¢|13HZ 1 H), 462(s 2 H), 4.19 (dd, J-103I ,
iyt bl T ST B0 e 0B b ok PR et fo&aeﬁ%) %md%* é?émaﬁA] gave
7, 23?‘?nﬁ_2§lﬁ§ﬁi7ﬁ% %c}% @N%X%%%m/m%mgg‘l %351 (¢ 8J6_H§ 2HZH5 6H)5§9

(d, J =84, | H), 474 (s, 2|H), 460(s 2 M. 4.19:4.10 (m 2 H),
408404(m1kb,3ﬁ@2(3&/ 319317 FH) 2.21 (s, 3 H; M

(ES) miz: 483 (MNa+). EtO2C -]<OlF3_ O o-
O

L
M11

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

Replacing NaH with NaHMDS as a base and following general procedure 4 in
Example L gave M11 (58%); 1H NMR (400 MHz, CDCl3) 6 7.51 (d, J = 8.8 Hz, 2 H),
7.23 (d,J=2.1Hz,1H),7.19(dd,J=8.4,2.3 Hz, 1H),6.91 (d,J =8.8 Hz, 2 H), 6.57
(d,J =8.4Hz, 1 H), 5.93-5.83 (m, 1 H), 5.23 (dd, J=17.2, 1.5 Hz, 1 H),5.16 (d, J =
10.3 Hz, 1 H), 4.57 (s, 2 H), 4.25(q, J = 7.1 Hz, 2 H), 4.16 (dd, J = 10.0, 4.1 Hz, 1 H),
4.11-4.08 (m, 3 H), 3.82 (m, 1H),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 Cy4H27F305S: C, 59.49; H, 5.62. Found: C, 59.76; H,

5.71.
Hozcvoﬁ _~_CFs
| cY
x SATr\O,«\rQ/
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 =103 Hz, 1 H), 4.44 (s, 2 H), 4.13 (dd, J = 9.8, 4.2 Hz, 1 H), 4.09-4.06 (m,
3 H), 3.82(m, 1 H), 3.11 (d, J =4.5 Hz, 2 H), 2.15 (s, 3 H); MS (ES) m/z: 455 (M-H+).
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(4-[ 2- Met hoxymet hoxy-3-(4-trifluoromet hyl - phenoxy) - propyl sul f anyl ] - 2- net hyl
- phenoxy) -acetic acid ethyl ester Follow ng general procedure 4 in Exanple
L gave M4 (84%; 1H NWR (403 MHz, CDCI3) 57.51 (d, J =8.7 Hz, 2 H), 7.23
(d, J =2.1 H, 1 H, 7.18 (dd, J =8.4, 2.2 Hz, | H, 6.90 (d, J = 8.7

Hz, 2 H), 6.56 (d, J = 8 1 H), 4.73 (s, 2 4.57 (s, 2 H), 4. 25

3 =7.1H, 2H, 4.5’3’214:‘2.\{8 2 H), 4.0 H)CF?L H, 3.39 (s, 3 H),
3.18- 3.16 (m 2 H), 2.22 (s, 3 zgéw\ 7.1 Hz, 3 H: MBS (ES) niz:
511 (MrNa+). Anal. Calcd for C23FR7F306E: € 56.55; H, 5.57. Found: C

56.68; H 5.38. 83 HO2C _ ~0 CFa O O- Compound 24
{4-[ 2- Met hoxynet hoxy-3-(4-trifl uoronet hyl -gghenoxy) - propyl sul fanyl ] - 2- met hyl
- phenoxy}-acetic acid Follow ng gengral procedure 2 in Exanple A gave

Co = Broxyls-1d-tri A -DI D-rhett/ xyMacaticQcid ethfl es '
2P TR Budrbdrilonyle Wb Bk o ool Bl e Wnteonpbomic ol abificadr. M) .
(d, J=84H, 1H, 4.74 (s, 2 H, 4.61 (s, 2 H. 4.18-4.10 (m 2 H).

4.06 1 R . 4i¥5 (ES
o o (e 'a+°)$'f'g1§|ﬁg_|p with IR NET 5% Badd abiofovithg cgrislelPoostilib 4 INE, (2900

FoundExamiié L2gavé-M B (T9% E{QROIBRES! . 00CHELMI'S| NMR (400 MHz, CDClg) &
2- Ve | -4-12-net.h | th -3-(4-trifl hyl - - |
o DA o Bt e e 7 BN Wl S g g L0 B SR8 oz ol or Fl 6 8T o™
, 2. | Al = Q24 I ), i d
9 2RI H03), b6 U= 827 HE, M) A7 P2 HIBBT G, A og Ry S L 5o,
The. OF darlecs piiadd s Oomed b 05 o) 8. 39 (sica B, 348816 i 2d), 2.22

(s, 3 H), 1.29 (¢, J = 7.1 Hz, 3 H); MS (ES) m/z: 511 (M+Na+).

s o
0O
\l

O-
Compound 22

(R)-{4-[2-Methoxymethoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-phenoxy}-acetic acid

Following general procedure 2 in Example A gave Compound 22 (95%); [alp
+49.2° (¢ 1.0, CHCl,); "H NMR (400 MHz, CDCl3) 8 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,2HY460(s,2H),2412419(m,2H), 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.

S/\:/\O

o

(O

M13
(S)-{4-[2-Methoxymethoxy-3-(4-trifluoromethyl-phenoxy)-propyisulfanyl}-2-methyl-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
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and col um chromat ogr aphed (Et OAc/ hexane: 1/4) to give 61 ng (5% of M5 as
a by-product; 1 H NWR (400 MHz, CDCI3) S 7.51 (d, J =8.6 Hz, 2 H), 7.24
(s, I H, 7.20 (dd, J =8.4,1.9 Hz, 1 H, 6.90 (d, J =8.6 Hz, 2 H), 6.57
(d, J =8.4Hz, 1 H), 474 (d, J =6.0Hz, 2 H), 457 (s, 2 H, 4.25 (q, J
= 1. 1(dblzJ2I—B421le JﬂOIGDnG&B{)) (6 J&(&iGHz 26HY) G-BZ (@ J#BQH231(H;), 433-03 22. 16
(C|S:3 3!(!) g@g dzgzi«b 4@5{7%&@7215Hz |_DH) 418-4% (m, 1H§409 4“@3 (m, 1H8)43 39 c0
4 th}é| I 4 I I hyl opylsu
Ifa% é-r%i;//} a‘éet?g ;J;%rzyhg@l?%y §ng11gr§af J;?Zgﬂﬁ%r% %Zgarr%] €
gave EhhﬁdruhanS (92%9; 1 H NWR (300 MHz, CDCI3) 3 9.45 (brs 1 H, 7. 51
(d,J:8.5Hz,2H),725(s 1H),721 (d, J =85 Hz,1 H, 6.90 (d, J
=84 H, 2H, 659 (dok=8.4/H, 1 H, 474 (4a)=3.0 Hz, 2 H, 4.63
(s, 2 H. 4.19-4.10 (m ¥y~ (d, J =5 H, 2.21 (s, 3 H),
2.16 (s, 3 H); I\/B(ES)niz4 1101/ | CF3 S~0 0 O
Ove M6 {4-[2-Meth oxyca rbony ne%c%M trifl uoronethyl-phen
oxy)-pro pylsu I fanyl]- 2-methyl - phenox%acetlc acid ethyl ester Follow ng
general procedure 4 in Exanple L gave M6, 1 H NWVR (300 Mz, CDCl3)57.51
(d, J = 8.6 Hz, 2H) 7.24 (d, J-19Hz\1|—|),719(de 8.4, 2.2 Hz,

1H, 6.91(d, | =87 Hz, 2 H). 658928 = 8 4 Hz, | H 4 Rr~z. 2 H).
4. 28- 4$E{3—[2( etlypxymethoxy-?; (4 trifluoromethyl-phenoxy)-propylsulfanyl}-2-methyl-phenoxy}-acetic acid

Following general procedure 2 in Example A gave Compound 23 (91%); 1H
NMR (400 MHz, CDCl3) 8 7.51 (d, J=8.7Hz, 2 H), 7.23 (s, 1 H), 7.19 (d, J = 8.4 Hz, 1
H), 6.90 (d,J=8.6 Hz,2H),6.59 (d,J=8.4 Hz, 1 H), 4.74 (s, 2 H), 4.60 (s, 2 H),
4.19-4.10 (m, 2 H), 4.08-4.04 (m, 1 H), 3.40 (s, 3 H), 3.19-3.17 (m, 2 H), 2.21 (s, 3 H);
MS (ES) m/z: 483 (M+Na+).

EtOZCvO\é\ Q/CF
o)

o<

M14
{4-[2-Methoxymethoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl}-2-methyl-phenoxy}-acetic acid ethyl ester

Following general procedure 4 in Example L gave M14 {84%); 1+ NMR {400
MHz, CDCl3) 8 7.51 (d, J =8.7 Hz, 2 H), 7.23 (d, J =2.1 Hz, 1 H), 7.18 (dd, J = 8.4,
2.2Hz,1 H),6.90(d, J=8.7 Hz, 2 H), 6.56 (d, J =8.4 Hz, 1 H), 4.73 (s, 2 H), 4.57 (s,
2H),4.25(q,J =7.1 Hz, 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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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 H, 3 H; M5 (ES) mz: 539 (MtNa+).
HOzC --~O1 / f CF3 O OOH Conpound 26

{4-[ 2- Car boxymet hoxy- 3- (4-trifluoromethyl - phenoxy) - propyl sul f any
- phenoxy}-acetic acid 85 Foll ow|ng general procedure 21in Exarrp
Conpound 26 (97%: 1 HHOMVR BQNHz, MeOH d #F83 (d, J = 8.

7.24 (s, | H, 7.22 (dd, J : 2.2 Hz, I697(d J = 8. 2 H),
6.68 (d, J =8.4 Hz, 1 H, 4. 28~ 4.15 (m 4 H), 88 - 3.84
(m 1 H, 3.20 - 3.16 (m 2 H), 217(30 H,; M5 (ES) mz: 497 (MNa+).

Et 02C -~10 CF3 S~-O\ O acl M7 {4-]2- (\1rCh | oro-th ioph en-2-yl neth
oxy)-3-(4-trifl uoronethyl-p h enoxy)-proPy su Ifa nyl]-

2-met hyl - phenoxy} - acetic aci d et hgémgshers Repl aci ng NaH with sodi um

b t oA -
I S( ri H?é gl hmraétr)oaﬁhgﬁtr@momw@%my Q@Gtgfsalfanylpﬁ-ﬂfeﬂgmr@ndky}?&iéﬁ?] M_d71( %6 A ;

I(—IéI 1J lj) 3 fé@m&ﬂg}ge}?r%%l?ge@ljrelz g‘Fl;xénﬁ?le /3@'_6;% C@mp]oun& 2@ gl;%)21 hi) H? 72

? 67 NMRMGO MHﬁz cuzmg;zsmsoed 59= (8S6 Hz, EI)H) 7. zzs(s(q H)], 7—19’(d, JHz8 L’QHIZ)1 4.18
.92- 3. 85

(m 1HH)6 8% (GQJ (=cf3 5J"é 26"')3 6-98 (8 4, s g Hy 1("5‘7’l 43}44)(3 2 Tyzs‘bG?’lt(S 9HY 71 ez, 3
H: MB16ERho'ThE 2 A9 4. oMM 1 1), HEE (d By, $£48-3.17 (m, 2 H), 2.21 (5, 3 H); MS

(ES) m/z: 483 (M+Na+). Anal. Calcd for C21H23F306S + 0.2 HxO: C, 54.35; H, 5.08.
Found: C, 54.25; H, 5.13.

Etozcvo\ij\ /©/CF3
o)

S—

nmet hyl
gave

]-2-
e A
Hz, 2 H),
Hz,

I
I
7
7
3.

M15
{2-Methyl-4-[2-methylsulfanylmethoxy-3-(4-trifluoromethyl-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) § 7.51 (d, J = 8.6 Hz, 2 H), 7.24 (s, 1 H), 7.20
(dd, J=8.4,19Hz,1H),6.90(,J=86Hz 2H),6.57(d,J=84Hz,1H),4.74(d, J
= 6.0 Hz, 2 H), 4.57 (s, 2 H), 4.25 (9, 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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SSO\ Od A A Conpound 27 {4-[2-(5-Chloro-th
i ophen-2-yl met hoxy) -3-(4-trifluoronethyl-phenoxy)-propyl sul fanyl ]

2- met hyl - phenoxy}-acetic acid Foll ow ng general procedure 2 in Exanple A
gave Conpound 27 (93%; 1 H NI\/R (300 MHz, CDA3) S 7.48 (d, J = 8.6 Hz, 2
H) , 7.11(3,1H),707(S 6.85 (d, J = 8.6 Hz, 2
H, 6.68 (d, J = 3.7 731 H), 6.50 (d, J =7.9
Hz, 1 H, 4.64(s, 2H) (m 2 H, 3.89-3.84 (m 1

H. 3.05 (d, J = 4.8 Hz, (SY 300, SN6 (ES) nz: 545 (M H+).
EEQRC'-~O I [/ 11 CF3 S ~0 v OBn M8 o

{4-[ 2- Benzyl oxy-3-(4-tri Fl uoronet hyl - pherﬁxy) propyl sul fanyl ] - 2- met hyl - phen
oxy}-acetic acid ethyl ester Follow ng g ral procedure 4 in Exanple L
gave ML8 (78%; 1 H NVR (300 Mz, coipdupp26 7.50 (d, J 8.6 Hz, 2 H),

I |?:|)1 {ﬁuraéthﬁlma[z%éfﬂyisul?an%%eﬁ%xy |d‘|) (#trlﬂlu&orhgthyllphéﬂoxg p70p&§ulﬂﬂtshénoxyﬁaéhc é’cnd2 HZ
4.9 He, 2H), 4.57 (s, 2 H, 4.25 (q, J:71Hz 2 H), 4.20-4.11 (m 2H)
3.87 (m Fﬂohﬁwin%déhe(raipl%cédﬁrelzWExﬁgEBle pe%aae C%mﬁoﬁl).d 25(@@%)MHJ =7.1
Hz, 3 H,; M (ES) ™ nmlz: 557 (M+Na+). C'-~O L/ CF3 OBn Conpound 28
(4- [ NBR 300 MHB-GRCLY) i519.456 (lnset 1Y), 7dtehxys 8 Hpy2 $H)| 725(s] 1 H)mét2dy| - phen
OXY}-@Cqti g AELYY 1) 6.90 (d, J = 8.4 Hz, 2 H), 6.59 (d, J = 8.4 Hz, 1 H), 4.74 (d, J = 3.0

Hz, 2 H), 4.63 (s, 2 H), 4.19-4.10 (m, 3 H), 3.16 (d, J = 5.7 Hz, 2 H), 2.21 (s, 3 H), 2.16

(s, 3 H); MS (ES) m/z: 499 (M+Na+).

EtOZC\/O\(éL /©/CF3

O;\
o)
M16

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

OMe

Following general procedure 4 in Example L gave M16; 1H NMR (300 MHz,
CDCl3)867.51(d,J=86Hz, 2H),7.24(d,J=1.9Hz, 1H),7.19 (dd, J =8.4, 2.2 Hz,
1H).891(d, 1=87Hz 2H).657(d.J=84Hz, 14,458 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: 539 (M+Na+).

S/\/\O

D

Compound 26
{4-[2-Carboxymethoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-phenoxy}-acetic acid

OH
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Fol | owi ng general procedure 2 i

(300 MHz, CDCI3) 6 7.50 (d, J = , 2 H, 7.31-7.25 (m 5 H), 7.19 (d,

J=1.8 riz, 1H) 7.14 (dd, J .4, 2.2 Hz, 1 H), 6.88 (d, J=8.6 Hz, 2

H),656(dJ 8.4 Hz, 1H),463(m4H),420408(m2H) 3.88 (m

1 H), 3. 15F©dowmg=géné’rav-lprodedﬁre 22nE(an(|pl,eAga)/e Otﬁn(oﬁﬁhdrﬂ&(g'ﬂ/z)a 1HW+Na+) .
nple N 87 HO2CI 1110

{4 [ 2NMB (\?e@ﬂMb‘Z-dW@ﬁBW)@ 7( §3t(¢,|“f F&?o? M?e?H?),gpp?fb(foﬂyb*) pr-8pYdul F 8%l 1-2-m

t hyl I @)
{e4 )[IZQ?TF%S?ﬁ riox )- - tr| [ uo C{:Sr‘rj\e\t ?Hg]hir'ﬁc}kd' 6q0¢§gpyl $u%ﬁaﬁyl ]-2-m

et hyl4n5€{m))<4}H)a6£88€3a840n Sdh)emﬂ(N FHOAN D H)CE37 (5 DROVAISUEBARGE, Ph3p |
S~~OHO OMe O | Llb OH NI, 73% OVe {4-[2-(4- Met hoxy- ph
enoxy‘?géaﬂzﬂ‘ﬂﬁ‘)ﬂ uor onet hyl - ph enoxy) -

propyl sul f anyl ] - 2- net hyl - phenoxy}-acetic acid ethyl ester HO2C0 -~0 CF3

LI CH, THF, H20
EtOszO\ﬁj\ /©/CF3
(0]
/ S
—

Cl

in Exanple A gave Conpound 28 (93%; 1 H NWR
6 Hz
8

{4-[2-(5-Chloro-thiophen-z-ylmethoxy)-3l§’::1-7triﬂuoromethyl-phenoxy)—propylsuIfanyl]-
2-methyl-phenoxy}-acetic acid ethyl ester
Replacing NaH with sodium bis(trimethylsilyl)amide and following general

procedure 4 gave M17 (26%); 1H NMR (300 MHz, CDCl3) 6 7.52 (d, J = 8.6 Hz, 2 H),
7.20(d, J=1.7Hz 1H),7.15(dd,J=8.4,2.1 Hz, 1 H), 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=84Hz,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
O
/ S
e~

Cl
Compound 27
{4-[2-(5-Chloro-thiophen-2-ylmethoxy)-3-(4-triffluoromethyl-phenoxy)-propylsulfanyl}-
2-methyl-phenoxy}-acetic acid
Following general procedure 2 in Example A gave Compound 27 (93%); 1H

NMR (300 MHz, CDCl3) 6 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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91% O Compound 29 OV To a mxture of L1 b (122 ng, 0.275 mol) and
4- met hoxyphenol (51 ng, 0.41 mmol) in CHRCA2 (3 mM-) at 0OC were slowy
added 1,1"-(azodicarbony|)dipiperidine (104 ng, 0-412 mol) foll owed by a

solution of triphenyl phosphine 2108 0.412 mml(% in CH2ClI 2 (3 nL). The

r(haact i"g)n %@(@r-ﬁ‘@é"&l Pk 6-6% dvalm%bﬂ%ﬁhbbl@t%f dripar7aliny £ H)s6is50r ed at
T .

concontt A ooang EoTume G S 45 iomed F o B e A P8 B Ravitdd 110

my (B30 (df J N4.8 W, (2B9), MZ(SWBI){MB\{E*SQ mEoI54¢5vW|13+ eneral procedure 2 in
Exanpl e A gave Corrpound 29 (91 ¢ S) mz: 545 (MtNa+). EtQ2C-O I , |
CF3 14 S~~-O\ O N2

{4-[2-(4-Butyryl - phenox@ c?% (4Otr|fl uor onet hyI phe -propyl sul fanyl)-2-m

et hyl - phenoxy}-acetic aci er To a of LIb (105 ng, 0.236
mmol ) and 1-(4- hydroxyphenyl) b 0 36 mml) in CHA 2 (3
m.) at OC were slowy added 1,1'- (azﬁ)dl ar ny di pi peridine (91 ng, 0.36
mol ) followed by a solution of tri phen@Bphosphine (94 ng, 0.36 nmmol) in
CH2CI 2 (3 nmL). The reaction mxture wyg allowed to warmup to room

t enper{at2Benzyiy-sHedifladronbieyiHasROXY IR sakahyE2 AeliyhHeRdxy)-a@bdadid Jet]ﬁ)ﬁ k&d- The
filtration was concentrated and col um chromat ographed ( Et OAc/ hexane: 1/ 7)

to provi de Ffilowin 8%@ r&l?eddY§4( RExdmhple B meg ener al
procedure 2 in d@ to gave Iounx ée %é()v@"f%é@ﬁés/) Fﬁ# gg ?I\/Hrl\la+).
Exarrpl\/g-lg,(p@@d:;)/ST g J 86Hz 2H) 7.31- 725(m 5H),719(d,J=1.8Hz 1H),
7.14 (dd, J=8.4,2.2 Hz, 1 H),6.89 (d, J = 8.6 Hz, 2 H), 6.55 (d, J = 8.4 Hz, 1 H), 4.62
(d,J=4.9Hz, 2H),4.57 (s, 2 H),4.25(q, J = 7.1 Hz, 2 H), 4.20-4.11 (m, 2 H), 3.87

(M, 1 H), 3.14 (d, J = 6.1 Hz, 2 H), 2.21 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES)

m/z: 557 (M+Na+).
H020v0\©\ CF
sMoQ

Compound 28
{4-[2-Benzyloxy-3-(4-triﬂuoromethyl-phenoxy)-propylsulfanyl]-2-methyl-phenoxy}-acetic acid
Following general procedure 2 in Example A gave Compound 28 (93%); 1H
NMR (300 MHz, CDCl3) § 7.50 (d, J = 8.6 Hz, 2 H), 7.31-7.25(m, 5 H),7.19(d, J=1.8
Hz, 1 H), 7.14 (dd, J = 8.4, 2.2 Hz, 1 H), 6.88 (d, J = 8.6 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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S~, 0\ d OR Conpound 32.

{3-Chl oro-4-[2-ethoxy-3-(4-trifluoronethyl -phenoxy)-propyl sul fanyl }-phenyl }
-acetic acid 89 Schene 0 Me02C CF3 M®2C / CF3 SH + Bud4NF, THF I / O -~ \
SO\ G Od OH H Lla 01,77% {3-Ch |oro-4-[2-hydroxy-3-(4-trifl

uor onet hyl - phenoxy) prOEél sulfany ] phenyl }-acetic acid nethyl ester
NaHVDS MeQ2C \ \ { ~.SCF8'0 O Ot 02, 9%
{3-Ch loro-4-[ 2- ethoxy3(4tr| gnoxy) -

propyl sul f anyl ] - phenyl }-acetic BEt T H2C CF3 S y'O d OR 82%
Conmpound 32 To a m xture of Lla (171 nm, oO

4 mmol ) and
(3-chl oro-4-nmercapt ophenyl) acetic acid | ester HL (170 ng, 0.787
mol ; W99/ 32465) in THF (3 nL) was added Myt et rabut yl ammoni um

fluoride in THF (0.12 nmL, 0.12 mT%Io?no ntée reaction
{4-[2-(4-Methoxy-phenoxy)-3-(4-trifluoromethyl-phenoxy)-propylsulfanylj-2-methyl-phenoxy}-acetic acid

S/\/\O
O@\”/\/

0

Compound 30
{4-[2-(4-Butyryl-phenoxy)-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl}-2-methyi-phenoxy}-acetic acid

Scheme N

EtO,C._.
EtO.C - \©\ /©/ ADDP, PhgP /©/

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 CH2Cl; (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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m xture was stirred at roomtenperature overnight, concentrated, and
purified by colum chromatography (EtOAc/ hexane: 1/3) to give 261 ng (77%
of 01; 1HN|\/R(400M—Iz cbCl3) 6 7.53 (d, J =8.8 Hz, 2 H, 7.38 (dd, J
-81Hz 1 H. 7.32 (d, J:17H21H)712(de8118HzIH)694(dJ—
8temzrperzatw;e stirrel-at. the seme Empgratgerayerright any filtered. The fitration wao7 (dd

ve peasenated i et sholiabShped] S ACk S aRe d/Puipmiohoe T EEms! =i,

4. 1(773%9@&1 1S IR SYP/zHE73 (4 NaA) S Follbiving @éndlal ﬁﬁ%dm 2th B4 I) in
THE (2.4 m-) was treated with 1’0 MNaHVDS in THF (0.85 nL, 0.85 nmol) at

- 788 gave Compaund 2 (8 %) M3 (eS) wale: okl €M+ Ned)f (151 ng, 0.849 mvl) and
the cooling bath was renoved. The mxture was stirred at roomtenperature
for 1 h, diluted with saturated HCO3, and extracted with Et20. The

extracts were dri ed, coggg@traéed and col um cmj,%mat ogr aphed

(EtOAc/ hexane) to give 37 ng (9 02; 1 H 300 MHz, CDCI3) 8 7.52
(d, J 8.8 Hz, 2 H), 7.36 (dd, /l\l:(lz/\ 7.29 (d, J = 1.8 Hz, |
H), 7.10 (dd, J = 8.1, 1.8 Hz, 1

H), 6.95(d, J=8. 7Hz, 2H), 4. 14(dd, J=4. 9, 1. 4H? 3.85 (m 1 H, 3.70 (s, 3
H),3.66(q,J:7.0Hz,2H),354(s,2 3.2 (dd, J = 13.6, 6.2 Hz,
1H, 3.19 (dd, J = 13.6, 5.8 Hz, 1 H), 1.207°(t)yJ= 7.0 Hz, 3 H; M (ES)
mz: 485 (MtNa+). Followi ng genera! procedure 20 n Exarrpl e A gave Conpound
32 (82%; 1 H NWR (400 MHz, MeOH-d4) p& 7.56 (d, J = 8.6 Hz, 2H), 7.45 (d,
J B2l (ab#ut R noxy)-R&-rifudronskttiyl-hedo ro I.ls'llean 2l@ethflGnend etib.acid ethylf&ter |
by Bty pibrosd) Sk SrombtsL Buchokh probyititenfh Aict inenbyT- e H), 3765 (q,
J = 7. 0 '%a?mk@ure%fiﬁb((%ﬁngi)(b 2§639¢§I)2§1dmé4%yﬁ}oxypﬁeﬁﬁ fethn-¢- = 13. 8,
6.1 Hz, H) Na+). Exanpl e
P HoRe (59~mg, 0.36 rnmpl) iB-UHs«Clo(3 mL) at 0°C were slowly added 1,1’-

(azodicarbonyl)dipiperidine (91 mg, 0.36 mmol) followed by a solution of
triphenylphosphine (94 mg, 0.36 mmol) in CH,Cl, (3 mL). The reaction mixture 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-+).

Examaple O

CF;
S/\/\O |

Cl OEt

Compound 32.
{3-Chloro-4-[2-ethoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl}-phenyl}-acetic acid
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|  Conpound 33
{4-] 2- Et hoxynet hyl -3-(4-trifluoronethyl - phenoxy) - propyl sul fanyl]-2-nmethyl-p
henoxy}-acetic acid HOzCvO 1l CF3 S~O O CF3 Conpound 34

{2-Methyl -4-[3-(4-trill uoronethyl ﬁ henoxy) - 2-(4-trifl

uor onet hyl - phenoxynet hyl ) - propyl Mm@ | - phenoxy) -acetic acid 91 Schene P
Et 02C'-~O, CF3 Et02C-1O0/ CF3 O | NaHWVDS, THF O 13 CH EtOIf O P1,47% |
{4-[2-Et hoxynet hyl - 3- (4- trifI uor orret hyl - ph enoxy)

pr opyhsylda - 2- met hyl - Y3 - acetic acid_ e ester :GFs-O CF3
UCH, " THF, -- Q0 88% ouRg B3R P20 b utlon ) (126 mmy,
0.275 mmol ) 3 M Béwacs—added 1. O\ 0
bls(trlmethyl§ilyl) de (0.27 m, 0.27 mml) in HEAftcer stirring for 5
mn, ethyl tgjfluoromethangsul fonate (48 0 27 ) 7"as i ntroduced and
the cooling Lat h was renmoved. The mixt ur@X *iyﬁ'r%fr} #-tyfluopethyl- Phe“?}Wenched
Wwith propys nyI] phenyl}-acetic acid methyl este

_NeHMDS Meozcn F3 LioH, THF, H,0

EtOTf THF /\(\

02, 9%

{3-Chloro-4-[2-ethoxy-3-(4-trifluoromethyl-phenoxy)-
propylsulfanyl]-phenyl}-acetic acid methyl ester

CFs3
S/Y\o
Ci OEt

82%
Compound 32

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, CDCl3) 8 7.53 (d, J=88Hz,2H),7.38 (dd, J=8.1Hz, 1H). 732(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 C4gH1sCIF304S:
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 NaHCOQO3, and

extracted with Et;O. The extracts were dried, concentrated, and column
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saturated NaHCO3, and extracted with Et20 (x 3). The extracts were dri ed,
concentrated, and purified by columm chromat ography (Et OAc/ hexane: 1/7) to
provide 62 mg (47% of P1; 1 H NWR (300 MHz, CDCI3) 6 7.51 (d, J = 8.6 Hz,
2 H), 7.21 (d, J = 2.2 H, 1 H, 7.16 (dd, J =8.4, 2.2 Hz, 1 H), 6.91 (d,
J = gclrormtaraphed (BOAdhezane)dogiveid7 mg KP%) of O2; (15] NMRY30MME, (g, J =

i L ERGm sl bR his 21D 0 oadit T8 7400 IRy B o

L')s’ el % Sa0 R 6 S8 sO TR Al (d0. s ﬁ%xﬁﬁp"jﬁézi’g?ve

Corrpobll),CB 85 (r83%4H), 3.718 (SNBRY, 3086 (dhiz) = TOCHE) 28H)7 3581 (sd2 H), 3.28 @ickid,= 2 H),

b o35 bhs urg g Yo oy Lyl e £ 501 0m7 P 6ze3 M )

4.04 fifigh48)5 AVRNR+)5. 4 Hz, 1 H), 3.57-3.54 (m 2 H), 3.44 (q, J—70H22
H),302(d J=6.7TH, 2 H, 227 (m 1H, 2.17 (s, 3 H, 1.15 (t, J =
7.0 Hz, 3 H: M5 (ES) mz: 481 (MtNa+). Anal. Calcd for C22H25F305S: C

o7 O ool IO HP e prodP i iRl Ry tamipsahed 33 (63 {HHS 5
or OWENMR(ADOQMHWM@GHJM?B psewlwlé erwi ]zmemes%(l -PEQL] HAq1H) ¢t

ester To a m xture of 13 " trifluoronethyl phenol (56

nmg, O(BF = nBIHz, Taldy %. ﬂBﬁdé@F@@sbﬁH& 181, ?r@4 (9, 35 Ghbdla, 2 H), AHER2-43141) at

s oA £ 2SO P R RAE LaT TR SRR R 50 S ol B e 0,

and cplaenad;r et ®®.aMed H), 1.15 (t, J = 7.0 Hz, 3 H); MS (ES) m/z: 471 (M+Na+).

Example P

S
Compound 33
{4-[2-Ethoxymethyl-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl}-2-methyl-phenoxy}-acetic acid

7 S/\I\/\O
(@]

CF;

Compound 34
{2-Methyl-4-[3-(4-trifluoromethyl-phenoxy)-2-(4-trifluoromethyl-phenoxymethyl)-
propylsulfanyl}-phenoxy}-acetic acid

91



(Et OAc/ hexane: 1/8) to provide 110 nmg (79% of P2; 1 H NWR (300 Mz, CDCI 3)
S7.52(d,J:8.6Hz,4H),722(d J=1.8 Hz, | H), 7.17 (dd, J = 8.4,
2.3 Hz, 1 H, 6.92 (d, J = 8.6 Hz,4H),6.56(d,J=8.4Hz, | H), 4.57 (s, 2 H) ,
4.26 (q, J =7.1 Hz, 2 H), 4.21-4.16 (m 4 H, 3.14 (d, J 6.7 Hz, 2 H),

2.54 (m | H, 2.21 (s, 3 H, 1.%xhemeP = 7.1 Hz, 3 H; MS (ES) mz: 625
(MtNa+). Anal. Calcd for C29H2SF605S: C, 57.80; H  4.68. Found: C, 57.92;

H 4.52. H2CG-0 CF3 / S~O\ O 0 CF3 Conpound 534

{2- I\/thhyb4 3-4-trifluoropet e - ph
enoxy) - 2- (4-1 uor onet henoxyrret hyl 0L
pr opyl sul f anyl C agifmbsl 1w ng gen

CF3
)% d| n
Exanpl e A gavas Conpouhd 34 (84% ZH—NMR-( 300 MHZ) M§O|+ d4)06 54 (d, J

= 8.

8.1 Hz, 4 H, 722(rﬁH2H),701%t@TfJ—81 Hz, 4 H),~§.66 (d, J

HZ,

H),4.56(S,2H),4.22(m 4 H), 3.16 (d, J = 2 93 H),

(m 1 H, 2.14 (s, 3 H: M (ES) mz: 597 (M-Na+). ﬁiﬁg“cm d for

C27H24F605S: C, 56.44; H, 4.21. Found: GA[5Bh@@netih-3-@-tiidororstiayhhlerox Q)
HX2C -~O/ CF3 S~O\ 0~ Conpound 35 propylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester

{4-[ 4- Met hoxy- 2- (4 trifluoronethyl -

HO,C._

2.

henoxy}-acetic acid Schenme Q EtOZC\/? CF3 NaHWDS, THF Et02CvO 1 / | CF3

LiOH, THF, H,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 NaHCOj3, 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) 8 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=86Hz, 2H),6.58 (d,J=8.4
Hz, 1 H), 4.57 (s, 2 H),4.25(q, J =71 Hz, 2 H), 412 (dd, J = 9.3, 5.4 Hz, 1 H), 4.06
(dd, J=93,564Hz 1H),3.58-3.55(m,2H).244(q,J=7.0Hz,2H),3.04(d, )=
6.7 Hz, 2 H),2.29 (m, 1 H), 2.23 (s, 3 H), 1.29 (t, J=7.1 Hz, 3 H), 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, CDCI3) 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 Co2Has5F305S: C, 57.63; H, 5.50. Found: C,
57.77; H, 5.42.
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S~O OTf S~00 OH QL, 29% ~ JS {4-[4- Met hoxy-2-(4-trifluoronethyl-phe
noxym et hyl ) - butyl sul fanyl ]-2-nmet hyl - phenoxy}-acetic acid ethyl ester

LION, THF, H20 HQ2CvO CF3 S~O\ 95% Conmpound 35 To a solution of J5 (117
mg, 0.248 mml) in THF (2 m-) at -78C was added 1.0 M sodium
bis(trinethylsilyl)amde (0.25 nm, 0.25 nmol) in THF. After stirring for 5
mn, methyl trifluoraonethanesul|ffonate (41 ng, 0.25 nmol) was introduced and

the cooling bath waste aAfter the tepperdtfdre rising to room
nched Wt er and extracted with Et20

tenperature, the mxture was
(x 3). The extracts were dried, ¢®nceghtr@ted,; and purified by colum
chromat ogr aphy (Et QAc/ hexane: 1/ 6) to 8I’OVI de 35 ng (29% of QL; 1 H NWR
(300 MHz, CDCI3) 3 7.51 (d, J =8 7.19 (d, J =1.6 Hz, 1 H),
7.14 (dd, J = 8.4, 2.1 Hz,1 H), 689 J ='8.6 Hz, 2 H, 6.55 (d, J =
8.4 Hz, 1 H, 4.56 (s, 2 H), 4.25 (q, 7.1 Hz, 2 H, 4.08 (dd, J = 9.3,
4.7 Hz, 1 H), 3.99 (dd, J = 9.3, 5.5 7 1 H, 3.45 (t, J =6.3 Hz, 2 H),
3.31 (s, 3H), 04(dJ-9462Hz 2H), |:326218(m 1H), 2.21 (s, 3 H,
182(q,J-64Hz 1.29 (tpy = 7.1 Hz, 3 H,; M (ES) nlz: 509

Exa d 35 (95%:

M H R (Jo0REhEs [%%ﬁf"@% W@”de;?ﬁ)' LDt BRh oA %Vm?e*ﬁ LV N

87 (d, J = 8.6 Hz,P PVgangl-gen 'af’etﬁ)ac'd&‘h%fsteé 4.07 (m | H,
97

1

6.

3. 1 J =6.2
o 2( m) | 21*&)2 arg rﬁlx&ﬁe(df 13 g1e'4 ﬁ190 0. 2127 m%ncbi) I_t{g.%&%n{e‘th¥|§h59.ot (§69§g (@35 2 1. v
(ES) mppol)agnd (tmtp@n» phm@q(&ngL ;35 rrmmj) in THF (3 mL) at 0°C was added

diisopropyl azodicarboxylate (70 mg, 0.35 mmol). The mixture was stirred at 0°C for
30 min and room temperature for 7 h, concentrated, and column chromatographed
(EtOAc/hexane: 1/8) to provide 110 mg (79%) of P2; 1H NMR (300 MHz, CDCl3) &
7.52(d,J=86Hz,4H),722(d,J=18Hz 1H),7.17 (dd, J = 8.4, 2.3 Hz, 1 H), 6.92
(d, J=8.6 Hz, 4 H), 6.56 (d, J =8.4 Hz, 1 H), 4.57 (s, 2 H), 4.26 (g, J = 7.1 Hz, 2 H),
4.21-4.16 (m, 4 H), 3.14 (d,  =6.7 Hz, 2 H), 2.54 (m, 1 H), 2.21 (s, 3 H), 1.29 (t, J =
7.1 Hz, 3 H); MS (ES) m/z: 625 (M+Na-+). Anal. Calcd for CogH2sFs05S: C, 57.80; H,
4.68. Found: C, 57.92; H, 4.52.

S/\(\O
O

CF3
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
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S O Conpound 36

{4-[4, 4-D et hoxy-2-(4-trifl uoronethyl - phenoxynet hyl ) -butyl sul fanyl ] -2-net hy
| - phenoxy}-acetic acid Using J3 as the starting material and foll ow ng
general procedure 2 in Exanple A gave Conpound 36 (85%; 1 H NVR (300 MHz,
CDCI 3)HB 275@9m( d,H)J) 2-448(5 3Hd); MSIGES) nVz1597 gVi+Nah). Ar?al.l@a(cd,for] =8.7 Hz, 1

6(%7?*(3’69]?8(98%% Hﬁ% ra gg‘ﬁj@ﬂg_m@nm L H ’34980(85: 150

93, .7 Hz, 1 H, 3.68-3.56 (m 2 H), 351340(m2H) 3.05-3.00 (m 2
H) , 2 25-2.17 (m 1 H, 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,Example@ (ES) rilz: 539 (fit+Na+).

Et02C --~ 01 CF3 SO~ @

{4-[ 4- Et hoxy- 2- (4- trlfllj.ll(gr(prrebhyl phenoxynet hyl t&gylsulfanyl] 2- met hyl - ph
enoxy)-acetic acid ethyl Bster epl aci ng rret ri°f | uor onet hanesul f onat e
with ethyl trifluoronethanesul fana d g the sane procedure as in
the preparation of QL provided the ‘?‘ltle c%rrpound @ (23%9; 1 H NMR (300
MHz, CDCI3) 8 7.50 (d, j =

86H22H)719(dJ17Hle)714 22Hle)688(dJ86 95 Hz, 2
Hz’ 2E|) 5451 {Xlg‘('ﬂé‘hﬁxﬁz‘é* “bﬁ’"‘t?%p“ei‘m%” f?‘ ‘B(F%‘&'aﬁyﬂé @é@" 8&9“%'}1??3“"?"'%1 3. 40
(m 4 H, 3.04(d, J =6.1 H, 227221(m1H) 2.21' (s, 3 H),

1.82 (q, J = 6.5 Hz, 2 H), 1.29(t, J=7.1H, 3H, 1.16 (t, J = 7.0 H,
3 H: Ms (ES) mfz: 523 (MrNa+). HOPRY$Q110° CF3 O ~o/ Conpound 37

EtOzC\/O\@ /©/CF3 NaHMDS, THE 1028~ -O: i
s/\Co MeOTf /©
OH

Q1, 29%
{4-[4-Methoxy-2-(4-trifluoromethyl-phenoxymethyl)-
butylsulfanyl}-2-methyl-phenoxy}-acetic acid ethyl ester

LiOH, THF, H,O HOC - \@\ /@/

95%
Compound 35

J5

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),
7.19(d,J=1.6Hz, 1H),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, 1 H), 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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{4-[4- Ethoxy-2-(4-trifluoronethyl-phenoxymet hyl)-butyl sul fanyl ] -2-nethyl - ph
enoxy}-acetic acid Follow ng general procedure 2 in Exanple A gave
Conpound 37 (92% ;1 H NI\/R(SOOM—IZ I\/EC]—I—d4) 8 7.53 (d, J =8.6 Hz, 2 H),

. d, J = 6.98 (d, 8.6 Hz, 2 H), 6.66
(76}7\](&]231'%%)7%%%02(1&(11111(@ 222i-|)(s &1H),zl 8adg. 41(6491252 H), 8.2% (¢, 1=H)1 4.03

(2dg7 ?'sl,z 39% %%/%Fd%mﬁ%? 41108gm1 ;16 m?’zoﬂ)(dl 13:(?'4\] = 7. (2) 3

3 H; M5 (ES) mz: 495 (M+tNa+). Exanple RH02C-~01 \ / CF3 S\ O
Compound 38

{ 4- [ 2- Et hoxyR!lRWing gereralsrereaiy 2 rexgmple Agave S ompaund 35€95%); thenoxy} -

R QRGeS S0 £ R Ty T TSR SFO SR o |

rret hy|8.6 =2 Bgfas SEImIBA), BEE1 (5] 2 HYRREY (mNahHy, 307 BNSPHIHE 43 (, FL@® ©
F8, 8 §R24H)63§30(s 3 H),3.03 (d, J = 6.2 Hz, 27 H), 2.21-2.17 (m, 1 H), 2.17 (s, 3 H), 1.82

(q, J = 6.3 Hz, 2 H); MS (ES) m/z: 481 (M+Na+).

HOZCVO\@ : CF
S O
~~

)

Compound 36
{4-[4,4-Diethoxy-2-(4-triﬂuoromethyl-phenoxymethyl)—butylsulfanyl]-2-methyl-phenoxy}-acetic acid

Using J3 as the starting material and following general procedure 2 in Example
A gave Compound 36 (85%); 1TH NMR (300 MHz, CDCl3) § 7.49 (d, J = 8.6 Hz, 2 H),
717 (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) m/z: 539 {NMi+Na+).

EtO,C._O. :/L CF
s/\’::o’ :
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,Jd=
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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3-(4-Trifluoromethyl-phenyl)- 2-[2-(4-Trifluoronethyl- propional dehyde
phenyl)-ethyl]-oxirane Et02C-0 CF3 Et02C-0 1 \ / | CF3 NaH Etl S O OH R5,
49% R6, 38% {4-[2-Hydroxy-4-(4-trifluoronethyl-phenyl)-butylsulfanyl]-

{4-[2 trif 0 thyI en 2- met hyl - phenoxy}-acetic acid

et hyl F&s?e%yﬁj?é?‘%uj gﬁj?{ §$( %H%Ax?@&@uem:m athhy K. 1é)s¢dmrJ—

1- 101913, JBI 2 3 \ 38,7 of R1
(1,008, eyl By (92% TONE PSS U B e b !

(t ri mEtzayl H) I%/ﬂdt%l‘z(meﬁ trina. 2(19(316 I-rr),1 ? i Jlmsralf) Hzn2hpxane. ( tA{qurh

stirri ro np ur t he solvents were renoved under

reduc 33#2955%1% J zoa'dé’ :gbé 6@(%)3@@ véd (MNavo, washed with saturated
NaHCO3 and brine, dried, and concentrated to give 1.04 g (98% of R, 1 H
NVR (300 MHz, CDCI 3) 87.54(d,J 81Hz 2H), 7.31 (d, J 8.1 Hz, 2
H, 3.67 (s, 3 H, 3.0]H<(>§Q\/.loi : 6§F3(t J—77Hz 2H)'
M5 (ES) mlz: 255 (M+Na+). Toatlon of R2 g, 4.74 mol ) in CH2Cl 2
(20 m-) at -78C was added 1.0 M4 num hydride (4.74 nlL, 4.74
mol ). The m xture was stirred at fior 0 m n and quenched with 10% HC
in MOH (5 nL). After warmng to roo Enp€rature, the nixture was
filtered and the filtrate was concembcruatiezi and colum chromat ographed to

de T0B- riflbrof@thy dpHd B _ cbiflacd = 1.0
TN b i i e i e L A <

(t,J=7.4 Following general procedure 2 in Example A gave Compound 37 (92%); 1H
NMR (300 MHz, MeOH-d4) § 7.53 (d, J = 8.6 Hz, 2 H), 717 (m, 1 H), 7.14 (d, J = 2.1
Hz, 1 H), 6.98 (d, J = 8.6 Hz, 2 H), 6.66 (d, J = 8.2 Hz, 1H),4.41(s,2H),4.12(dd, J =
9.5,4.8 Hz, 1 H), 4.03 (dd, J = 9.5, 5.5 Hz, 1 H), 3.52-3.40 (m,4H),3.00(d,J=6.4
Hz, 2 H), 2.17 (s, 3 H), 2.17-2.11 (m, 1 H), 1.83-1.76 (m,2H),1.13(,J=7.0Hz, 3
H); MS (ES) m/z: 495 (M+Na+).

Example R

HOZC\/O\©\ CF
S/\/\/Q/
O

Compound 38
{4-[2-Ethoxy-4-(4-trifluoromethyl-phenyl)- -butylsulfanyl}-2-methyl-phenoxy}-acetic acid

96



Hz, 2 H, 2.82 (t, J =7.3 Hz, 2 H. A mxture of NaH (52 ng, 1.3 mmol; 60%
in mneral oil) in DVMBO (15 nL) was heated at 70C for 30 mn and al | owed
to cool to roomtenperature. After diluting with THF (10 nL), to the
m xture at OGoC was slowy added a solution of trinethylsulfonium iodide
(306 ny, 1.50 mmol) in DMSO (10 nmi$chemie Br stirring for 10 min at 0C, a
solution of R3 (202 ng, 1.00 mmol ) in THF (10 m-) was introduced. Stirring
was continued for 1 h at OC and the m'xture was diluted with water and
extracted with BFs The extracts were oefFsc d, and col um
chr omat,ggr aphe Et OACF'H@@%{_E: ,\,15107) |de LM@ of R4; 1 H NWR
(300 MHz, 36 7.5fdE,d = 8.1 H, 7.31 (d, J =8.0 Hz, 2 H),
2.97-2.90Qm 1Ry, 6 2. 88-2. 78 (m 20 I-ﬂzg@%?S (m 1 H, 2.47 (dd, J = 4.9,
2.7 Hz, 1 H, 1.98-1.73 (m 2 H) ('1A"r u IR4 (251 ny, 1.16 mmol),
(4- mer capt o- 2- et hyl phenoxy) acet %ploln gﬁ?eggfgy) ester Al ¢ (394 ng, 1.74
mol ), and tetrabutyl anmoni umfluorl 5 , D.12 mmol; 1.0 Min THF)
in THF (5 m-) vvas stl rred at room tenperature ovepse ghE and concentr at ed.
The resi due w |3f| SIbM r?()l um chr gma iaﬁhy——eEt—ebce/—hexane: 1/5) to
give 259 ng (4 33 MR (300 , CDCl 3 1 (d, J =8.0 Hz, 2
7. 260(d J 8 0 HimMsay THE ,  1>Z37X, = 2. Et 7.18 (dd, J =
&4 23Hz 6.61 (a, J = 8.4 . 462A{cs, , 4.26 (q, J =
.1 He, R38§§|_Q°63355(m1 ﬂ?ﬁs’ldd J=13.6, 3.4 H, 1H),
2.91- 23&&T(prrometm)l phepylF9- 2. 66 ( lz-%ﬁﬁ!ff%m@“ws (brs, 1 H, 2.25 (s, 3 H),
1.84-1. 76 fragiongidglyde 1 30 (t, J =P f-ogape . "vs  (ES) nfz: 465 (MrNa+). A
solution of RS (44 nyg, 0.10 mml) in THF (0.5 mM-) was treated with NaH

(4.4 ng, 0.11 mmol; 60%in mneral oil) for 30 mn and Etl (86 ng, 0.55
mmol) was intr duced After stirring overmoght.olba as~diCtrit ed
with watQsf ract ed F2OnaThe extracts i ed, |@ entrated,
and purified b | u chr ogr aphy—(Et OAc/ hexat - Ve 181y (38%
of R6; 1 H NWR (3008 3) 57.52 (d, J = 7.27 (d, J =
8.1 Hz, 2 H), 719(d05=1.8Hz, 1 H, 98
R5, 49% R6, 38%
{4-[2-Hydroxy-4-(4-trifluoromethyl-phenyl)-butylsulfanyl}- {4-[2-Ethoxy-4-(4-trifluoromethyl-phenyl)-
2-methyl-phenoxy}-acetic acid ethyl ester butylsulfanyl}-2-methyl-phenoxy}-acetic acid ethyl ester

HO,C._
LiOH, THF, H,0 /\/\/@/

93%
Compound 38

To a solution of R1 (1.00 g, 4.59 mmuoi) in Et,0 (20 mL) and MieOH (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, CDCl3)
8754 (d,J=8.1Hz, 2H),7.31(d,J=8.1Hz 2H), 3.67 (s,3H),3.01(tJ=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 CH2Cl, (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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7.11 (dd, J = 8.4, 2.2 Hz, | H, 6.59 (d, J = 8.4 Hz, | H, 4.61 (s, 2 H,
4.26 (9, J =7.1 Hz, 2 H, 3.58-3.50 (m | 3 1 (m 2 H, 3.06
(dd, J = 13.3, 48Hz 1H) 285 (dd, J: ,1H), .79-2.64
(m 2. H, 2.25 (s, 06-1.96 (m 1.92- 1.79 (m 1 H), 1.29 (t,
J = 7tqn}@3ra@,|rg) thelmQ(ﬁJr(atwag flliercd(;anqzthejllmte Wes cemyeriyated 299 cofuvima+) .

{a- [ Etbooraphet S5 route TopTEREN AT R A NVIR 498, M2 GREA @ fRenoxy -

acet i cdagl=d1 OFak) pw)ng saeEer & 8 Ariag ey e7.31i l(@ Ezeasrolr& 2 igp\@oparmwnd 38

939 H NVR CDCI3) 'S 9.25 (brs, , 7.51 (d, 0 Hz, 2
( ,/() H)%Bg(sb—ﬁz?»HZzZrhj)) 7.17 (d( J = 1. Ig)l—lz | H), 7 09 (dd J =
84 2.0 Hz 6.58 (d, J = 8.5 Hz, 1 H), 4.56 (s, 2 H), 3.61-3.51 (m

1 H, 342331(m 2 H), 3.05 (dd, J = 13.2, 4.9 Hz, 1 H), 2.84 (dd, J =

13.2, 7.1 HEmikturg of Neﬂﬂ)(ﬁ& ﬁrig (1rB m?ndrl) 60% E}Qn(r%ralﬁbll)ﬁn DMSS-A5MLYwas1 H),
1.92- (ES) mz: 441 (M H) .

Et ozdl'ﬁqu?é;gb’é & sf,oroi}q mig and@'loy@d\@tml Iqrq@n ﬁ@mn?ra;turer afiter diluting with |
th aci
Ty PHI {6 T 1 R ABRLAYbe @l s iy A £ 361y RS ABRAI 20, 2
(4 m iqdldas(30§tmg,r ‘é50&nmod))amDM8ma(1a1 ont . 'il\dihr-}(rj 2tirrimg fdr n()tr?ld aM(Pdeat erf . agd

Th t t, ntr an urifie
by cor i bREer may-of ol S T S mhdprastinaiaqd | Shivlamd rr: 1
NVR (7 §69|thth Jf&Dﬂ{ﬁéGt (3’07 a%tl@'mn&ure @aé d‘]'éted \ﬁlt#}/vate?r é’r?d éﬁi‘t»rac](ed with? Hz, 2
D Et20 The extracts weré dnelt_jb concentrated and column chromatographed
(EtOAc/hexane: 1/7) to provide 147 mg (68%) of R4; 1H NMR (300 MHz, CDCl3) §
7.54 (d, J =8.1 Hz, 2 H), 7.31 (d, J = 8.0 Hz, 2 H), 2.97-2.90 (m, 1 H), 2.88-2.78 (m, 2

H), 2.75 (m, 1 H), 2.47 (dd, J = 4.9, 2.7 Hz, 1 H), 1.98-1.73 (m, 2 H).

A mixture cf R4 (251 mg, 1.16 mmol), (4-mercapto-2-methylphenoxy)acetic
acid ethyl ester A1c (394 mg, 1.74 mmol), and tetrabutylammonium fluoride (0.12 mL,
0.12 mmol; 1.0 M in THF) in THF (5 mL) was stirred at room temperature 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 =84 Hz, 1 H),4.62(s,2H),4.26 (q,  =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,
CDCl;) 8 7.52 (d, J =8.1 Hz, 2 H), 7.27 (d, J = 8.1 Hz, 2 H), 7.19 (d, J = 1.8 Hz, 1 H),
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2 H), 1.29 (t, J =7.1 H, 3 H; M5 (ES) nz: 525
2.2 HzZ., 11H), 6550 (d, J ©8bHo ), 851 (s, 2 H), 4.26 (g, J = 7.1

('NEI

oLi

iy
iade
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ik

s
; e

)31m(¢ml =17.HHz, 3 19§ 1(1ﬂ(t1Jr=a? 024383 Hr)nMS](E@) m/z; 8932 63
s,3H),206(s 3 H, 1.89 (m 2 H,; M5 (ES) mz: 473
le S H2C --~ 0 CF3 S\ \ o Compound 42

Et hoxy-4-(4-trifluoronethyl-phenyl)-but-3-enyl sul fanyl | - 2- net hyl

9

N L

\%\)’a
%

Hz
.78 (m 1 H, 3.10 (dd, J = 13.4, 4.9 Hz, 1 H), 2.91
, 1 H, 99 2.84-2.64 (m 2 H, 2.26 (s, 3 H, 2.17 (s,

(q,

S e B SO S0 ST L sl 8 X s

f@ E'ZH'Z WF& ﬁé%Lmﬁ 2%325 é ?s +4)82(6t5 l’I_D‘I\BS‘(n? PH?"Z1 93. L)')

(m

- phen

-acetic acid 100 Scheme S| + CF K2CCB | sopropanol / CF3 BnOP Ph3Br

Sla OHC BnO 85% Kds CF3

Compound 38
{4-[2-Ethoxy-4-(4-trifluoromethyl-phenyl)-butylsulfanyl]-2-methyl-phenoxy}-acetic acid

Following general procedure 2 in Example A gave Compound 38 (93%); 1H
NMR (300 MHz, CDCl3) 6 9.25 (brs, 1 H), 7.51 (d, J =8.0 Hz, 2 H), 7.25 (d, J = 8.0 Hz,
2H), 717 (d,J=1.5Hz 1H),7.09 (dd, J=8.4,2.0 Hz, 1 H), 6.58 (d, J =8.5 Hz, 1
H), 4.56 (s, 2 H), 3.61-3.51 (m, 1 H), 3.42-3.31 (m, 2 H), 3.05 (dd, J = 13.2, 4.9 Hz, 1
H), 2.84 (dd, J =13.2, 7.1 Hz, 1 H), 2.80-2.63 (m, 2 H), 2.20 (s, 3 H), 2.05-1.94 (m, 1
H), 1.92-1.81 (m, 1 H), 1.16 (t, J = 7.0 Hz, 3 H); MS (ES) m/z: 441 (M-H+).

EtOZC\/O\@ CF3
Sw
0]

R7
{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 Ac20 (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) 6 7.52 (d, J = 8.1 Hz,
2H),727(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,2H),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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1- (4- Benzyl oxy-but-1-enyl)- 4-trifl uoronethyl-benzene CF3 1. MCl, Et3N,
CH2Cl 2 1. TMsOTf, Ac20 2. Cs2CB O 2. LIOH, THF, H20 HO CH3CN, EtO OY \
80% Sic Alc SH 4-(4-Trifl uoronethyl phenyl)-but-3-en-1- ol

Et 02 / 3,Li C:0 CE3 THF, H20 81% Sld Ste

{2- Ne%%’r“?ﬁ‘} %‘:‘( Zb'[')(oéréﬁg%rﬁaﬁﬁﬁ-j e/ H)-%09-1.8% fpoartd), 429 (t, J = 7.1 Hz,
3-enyl&u?;fmsy(ﬁs)pﬁ&nggs}(wq@éic acid ethyl ester A m xture of

(3-benzyl oxypropyl ) triphenyi - p)hosphoni um brom de Sla (614 ng, 1.25 mol),
4-trifluoromet hyl benzal dehyde (174 ng, 1.00 mmoi), and K2CO3 (173 ng, 1.25
mmol ) in isopropanol (1%& was refluxed for 5 h and concentrated. The
residue was partitione ter and Et fhe organi c phase was

dried, concentrated, and colu r onat ogr ag (1% Et CAc in hexane) to
give 260 ng (85% of S1 b as xt'@reYof rans and cis in the ratio of
3:1. Trans: | H NWR (300 MHz, CDCI3) 6 ©».53 (d, J = 8.2 Hz, 2 H), 7.42 (d,

a

J=82H, 2H, 7.35-7.27 (m 5 I—|),‘6.4}:;g(d, J =16.0 Hz, | 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 . A solution of S1 b (50Gegpowwd38 nmol) in Ac20 (0.8 nL) at 0C was

t r eat ed HMERY-lgmelyiyieayimgthosy ré-(frifoeromehyhpiregbuttsadgl-pHehaxy Bbetidadit0 Mol )
for 15 mn,_ and, quenched with saturated NaHCO3. The m xture was extracted
with Et 20, Feflewingegamarabrracedise Rdin Exanipld A gane GBmpbaAd 39W0oe) YN

ehr ONRARR(3B6 35BS 877 3834ET =H 0%z, 2 H), 7.23 (d, U = 7.8 Hz, 2 H), 7.04 (m,

2H), 6.46 (m, 1H), 4.57 (s, 2 H), 4.53 (s, 2 H), 3.76 (m, 1 H), 2.98 (m, 1 H), 2.88 (m,

1H), 2.80-2.63 (m, 2 H), 2.11 (s, 3 H), 2.06 (s, 3 H), 1.89 (m, 2 H); MS (ES) m/z: 473
(MH) | | o

Example S

HO2C\/O©\ CF;
Sw
O7 .

. Compound 42
{4-[2-Ethoxy-4-(4—triﬂuoromethyl-phenyl)-but-3—enylsulfanyl]—Z-methyl-phenoxy}-acetic acid
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m xture of trans and cis products. A solution of the trans and cis acetates
(390 ng, 1.51 mmol) in THE (10 mM-) was treated with 1.0 MLIiOH (3 n., 3.0
nmol ) at room tenperature overnight and extracted with Et20. The extracts
were dried, concentrated, and columm chromat ographed to give Sic as a

m xture of trans and cis al coholScheMedits: 1 H NMR (300 MHz, CDCl3) 57.55
(d, J =82 H, 2 H, 7.44 (d, J =8.2 Hz, 2 H, 6.53 (d, J = 15.9 Hz, 1
H, 6.33 (dt, J =15.9, 7.1 Hz, 1 H, 3.79 (t, J =6.3 Hz, 2 H), 2.54-2.49
(m 2 H); I\/S(ES) mz: 239 (I\/H\@;) Fol | ow ng gener al procedurgl in

Exanpl e A gav 81 % a e’ l@@ﬂp@uwdpeadd a mxture raﬁs and ci s.
Tr ans: )ghﬁeR\F:ﬁ!? rM—&z 6 g 7.39 (d, J =
8.2 Hz, 2+$4a724(s PHEY 7020 (dd, J = 8. 4, 6.63 (d, J =

84 Hz, 1H, 6.43 (d J = 16.0 Hz, 1 H), 6.35-6. 2§5"/(>(ﬁfa“FfCF+)@”4 61 (s, 2
H, 4.26 (q, J = 7.1 H, 2 H, 2.96 (t, J 7.3 He, 251%\]:70
Hz, 2 H), 2.26 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3114;BG"WS’XWE§} © 447

(M:Na+). Anal . Calcd for C22H23F303S: C, 62.26; “rflugromghyl P%S‘aﬁ’m C, 62.43;
H, 5.33. Follow ng general procedure 2 in Exanple A gave Ste Conpound 40

(2%, 1HNNR(300M—|Z cDCl 3) 8 10.7 | 7.53 (d, J = 8.2 Hz, 2
H) | 7 l(dqsoff %08 1 Hz, 2 H) . 3(d§'“&5%{:‘%5'\l o 1 H 7 21 (dd, J =

8. 4, e 5.66_(d, 4 Mz ci,Ods 6943 (d| J = 16.0 Hz, 1 H),
6. 35- ZSLl()mTHFHﬂQ A \ 2.97 CHHCI® gy s (q J=6.9 H, 2
H, 2.25 (s, 3 H: M (ES) gw.zsu419 (MeNa+) . 102 Sgh CF3 /| CF3
Ph3P=CHCHO CH212, McLi gn Lﬁm%_ﬁ CH2Cl2 00 S2a, 70% sz‘ﬂ*, 75%
3-(4-Trifluoronethyl - phinyl)tl; Sern|¥ uor onet hyl

EtO,C._ O CFy _ LIOH  Ho,c
W@ THF H20 /\/\/©/
S
81%, S1d Ste
{2-Methyl-4-[4-(4-trifluoromethyl-phenyl)-but- Compound 40

3-enylsulfanyl}-phenoxy}-acetic acid ethyl ester

A mixture of (3-benzyloxypropyl)triphenyl-phosphonium bromide S1a (614 mg,

1.25 mmol), 4-trifluoromethylbenzaldehyde (174 mg, 1.00 mmol), and KoCO3 (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, concentrated,
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),7.42 (d, J = 8.2 Hz, 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,O, and the
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phenyl ) - propenal phenyl)-vinyl]-oxirane CS2CC3, CH3CN Et02C-0 / CF3 0\ |

/ S\ \ EtO-OAlc / SH OH S2c {4-[2-Hyd roxy-4-(4-trifluo

ronet hyl - phenyl )-but-3 enyl sul fanyl]-2-nethyl - phenoxy}-acetic acid ethyl

ester LiOH THF, H20 1-102C~O CF3 OH S2d, 91% Conpound 41 A m xture of

4- t ri féxiaatsratehng doiedz ednienidded, 15t ogjunth ddomatbgraphdd ¢o givesacetates as a

etlyl phosphor Ildene acet al ehyde (396 ng, 1.30 mol) in CH2G 2 (6 nl)
P&lr"@oo@f S8 € é’ldHP re for 20 h, concentrated, and col um

chr omat ogr aﬂ%ﬂjtmﬁq'—:é@ﬁé/ﬂ‘hﬁ‘?éaélﬂi cné/a%btétes%?,wnbga Wn{:ﬂ&%n *PHF;?%Q m% H '\"Vﬁ
(400 MHz, CDCI3) 6 9.76 (d (m =

16.0 P&aatmptecbwvta 1tad Lok (aesnlg 3.0. eronat roonﬂ)terrmrem omewgmzemd( M+Na+) :

To a s 25 2.13 THE t -78C was added
CH212 %fk‘%g""% % 6m‘;@7 e?%?qtame@%f §°r|\ﬁ‘?\'?ére\té‘?13 CORMY "34 ol

conpl mdmamgﬁapheartolgv&szahs alhfixtlieXbliF 8nd\a8d 8ls! AEHbIS O TesRd gl Nmmlar m up
to room tenperature, 6/\guenched with saturated NH4Cl, and extracted with

Et 20. (3R6 Mkizr GBGs) 3856 (ds i) &08.2ddnc2 s Bdédd, ARd.2 dizu@rH); 16 58réd, abF aphed

o 9 S HE 1 03806 47 10 T 1%319%&73%% Séﬂﬂz%%éﬁ"?d 7

= 16. GH}MS {EB) m/S: 989 (WdNad)= 16.0, 7.8 o

Following general procedure 1 in Example A gave S1d (81%) as pure
compound and a mixture of trans and cis. Trans: 1H NMR (300 MHz, CDCl;) & 7.53
(d,J=8.2Hz,2H), 739 (d,J=82Hz 2H),7.24 (s, 1 H), 7.20 (dd, J = 8.4, 2.0 Hz, 1
H), 6.63 (d, J =8.4 Hz, 1 H), 6.43 (d, J = 16.0 Hz, 1 H), 6.35-6.25 (m, 1 H), 4.61 (s, 2
H), 4.26 (9, J=7.1Hz, 2 H), 2.96 (t, J = 7.3 Hz, 2 H), 2.51 (q, = 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
CaoH23F303S: 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, CDCls3)  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 =8.4,2.0 Hz, 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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3.55-3.52 (m | H, 3.08 (dd, J =5.1, 4.3 Hz, 1 H, 2.79 (dd, J =5.2, 2.6
Hz, 1 H; M5 (ES) mz: 213 (MH+). Follow ng general procedure 3 in
Exanpl e E gave S2c; | H NWR (400 Mz, CDCI3) 6 7.55 (d, J =8.2 Hz, 2 H),
7.41 (d, J =8.1 Hz, 2 H, 7.29 (s, 1 H, 7.26-7.24 (m 1 H), 6.68-6.62
(m 2 H), 6.24 (dd, J = 16.0, 5.8 Hgchémds$S24.62 (s, 2 H, 4.32 (m 1 H),
4.27 (9, J =7.1 H, 2 H, 3.13 (dd, J =13.7, 3.9 Hz, 1 H, 2.92 (dd, J =
13.7, 8.5 Hz, 1 H, 2.75 (brs, 1 H, 2.26 (s, 3 H), 130(t J =7.1 Hz, 3
H; M5 (ES) r /z 463 (M+rNa+). Fol |l owi ng general procedure 2 in ExarrpFise A
gave S2d Conpsundrl (9 1 H NWVR (Z00y M2 | 6 7.54 ( .2
He, 2 H), 7.40|(d, Jé‘géqﬁozim\725ﬁ%“§gﬂmz
H, 6.24Hdaxd :16 Cﬁ(f I TH) , ™~ 4. s, 2 H), 43 3.14
(m 1 H, 2.99-2.95 I—ﬁ, 2.20 (s, 3 H:; M5 (ES) mzO 411 (M HH).
Et02C I [ CF3 So S3 (yo- 12106k ., -4 (4-trifluorsan, 75%

e

I

1
D
—
>
E
-O
2

\
nyl ;- but - 3- enylsulfan)/j@ﬁmgmgrnéﬁ,w_phancxy] ace _ C GhyYt
ow ng general procedur ephénw:pr&g@aa[p e L gave % m ﬁ
(300 MHz, CDCI3) 6 7.56 (d, J = 8. 2 H, 7.42 (d,
7.23(s,1H) 7.19 (dd, J = 8.4, 21Hz,IH) 661(s 1H) 657(dJ
=89 H, 1 H, 6.17 (dd, J:16.0, 1 4.60 (s, 2 H, 4.26 (q,
= 7.1 Hz, 2 FDC%O@SC%:@NJ =

7 1H) 360 352( H), 3.48-3.38
m 1 H, 3.16—{dd—3—=13-3> 65@2%1/0 2.99 (dd 6.5 Hz, |
H, 2.23 (s, :71Hz ! 70Hz,3H),IVB
(ES) nn/z: 49JEt()13H>Na 04 HOzC' - ond 2

2c

{4-[2-Hydroxy-4-(4-tr1ﬂuoromethyl-phenyl)-but-3—
enylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester

LIOH, THF, H,0 H°20v0\©\ CF3
S x '
OH

S2d, 91%
Compound 41

A mixture of 4-trifluoromethylbenzaldehyde (174 mg, 1.00 mmol) and ‘
(ripienylphosphoranylidene)acetaldehyde (396 miyg, .30 mmol) in CH.Ciz (6 mi) 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) § 9.76
(d,J=75Hz,1H),7.69 (m,4 H),7.51(d,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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{4-[2- Et hoxy-4-(4-trifluoronethyl-phenyl)-but-3-enyl sul fanyl ] -2-net hyl - phen
oxy}-acetic acid Followi ng general procedure 2 in Exanple A gave Conpound
42 (93%; 1 H NWR (300 MHz, CDCI3) 6 7.56 (d, J =8.1 Hz, 2 H, 7.42 (d, J
=81Hz, 2 H, 7.24 (s, 1 H, 7.21 (d, J =8.5Hz, | H, 6.64-6.56 (m 2
H), 6p2c1vide6409ngda5%.)of812h aH RMR (00 MH)GDA@l:p5 7(58 (cP,JH)824H®,OQ(-b) J =

4 1
5l 3 Pl b Tl AT 2
T S@eg@T I TE H \V/%
gund 43 f_gﬁ ow’'ng energl gr@ogggﬁrzg-rg—'l %Wésggid J_sz é? HZ1 5| ?mwélfnave
Cor'rpOIQES) nay3: 2 0% ¢ H'[')a]p +54.5 (¢ 1.0, MeOH); 1H NI\/R (300 MHz, CD3OD) 6
7.54 (d, J =8.6 Hz, 2 H, 7.23(m 2 H, 6.99 (d, J =8.6 H, 2 H, 6.609
(d, J =8.2Hz, 1H, 462 (s, 2 H, 3.96-4.12 (m 3 H), 3.13(dd, J = 6.5,

13.8 Hz, 1Fd) %@&éﬁé‘r@lﬁroc@ﬁe 358 EkdrplelE ighve S&clgH(NMFﬁ(Zl@O MM% (ES)
mz: 439 (M+Na) . "Anal . Cal cd for C19H19F%058 C Found: C,

54. 94C[D(;I3)185’:I55 &k ahpl8e2 Hz, 3dthe et 1U(d, 110581\1:52(2@1)@29(03 1@!—)3@26!\75%0/0 CF3
G2 O i ot?b. B2 1 9 0% Baa, b DIVES HIPF LSRR 21 4Tk £

H), 4.27 (9, =7.1 Hz, 2 H), 3.13 (dd, J =13.7, 3.9 Hz, 1 H), 2.92 (dd, J = 13.7, 8.5

Hz, 1 H), 2.75 (brs, 1 H), 2.26 (s, 3 H), 1.30 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 463

(M+Na+).

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+).

EtOZC\/O\@\ CF
S/\(\/Q/
a

S3
[4-{2-Ethoxy -4 {4-trifluorc:ethyl-phenyi)-but-3-en ylsulfan yl}-2-methy!-phencxy}-acetic acic sthy: cater-

Following general procedure 4 in Example L gave S3 (35%); 1H NMR (300
MHz, CDCl3) 8 7.56 (d, J=8.2Hz,2H),7.42(d,J=8.2Hz 2H),7.23 (s, 1 H), 7.19
(dd, J=8.4,2.1Hz, 1 H),6.61 (s, 1H),6.57 (d, J =89 Hz, 1H),6.17 (dd, J = 16.0,
7.3 Hz,1H),4.60 (s, 2 H),4.26 (9, J =7.1 Hz, 2 H), 3.99 (q, = 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,
6.5Hz 1H),223(s,3 H),1.30(t,J=7.1Hz, 3H),1.21(t, J =7.0 Hz, 3 H); MS (ES)
m/z: 491 (M+Na+).
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51% U3 11 HO2C --~O CF3 O-0 01 92% Conpound 44 Me02C,-_.0 CF3 HX2C --~O
CF3 UGH, THF, HROOY O p~~0 OH OH U2 93% Conpound 45 M®2C --. O CF3
OH U2 A mxture of (4-hydroxy-2-mnethyl-phenoxy)-acetic acid nmethyl ester
UL (196.2 ng, 1.0 mmol ), which can be readily made according to, for
exanpl e, Sznaidman et al., Bioorganic & Medicinal Chemstry Letters 13
(2003) 1517-1521, LI (3200 mrol ), an (488.8 ng, 1.5 mmuol)
in actonitrile (4 m-) was refl u¥ for 4 h, r and et her were added,
the organic | ayer was separat ed, d she~aqueodu ayer was extracted with
ether. The conbi ned organic extracts wereg_conbi ned, dried, 106
concentrated, and col umm chronmat ogr aphed ( Ht OAc/ hexane: 1/2) to give 327.4
mg (79% of U2; 1H NWMR (300 MHz, CDCI3) 5'7.55 (d, J = 8.8 Hz, 2 H), 6.99
(d, J =8.8 Hz, 2 H, 6.77 (s, 1 Ppe®nd#2(m 2 H), 4.60 (s, 2 H), 4.37
(m | H, 441BEtheny-R(4Hifluotpmiethyl-phenyl Pbuip-englsqignylls2-meaihyyl-phenogg-acetic acid, 1 H) ,
2.27 (s, 3 H; M5 (ES) mz: 437 (MtNa+). M2C' .0 CF3 -60-'~Ca W3 1
Replacing 01 with U2 and foll ow ng the procedure for preparation of 02 in
Following general procedure 2 in Example A gave Compound 42 (93%); 1H

NMR (300 MHz, CDCl3) 6 7.56 (d, J = 8.1 Hz, 2 H), 7.42 (d, J = 8.1 Hz, 2 H), 7.24 (s, 1
H), 7.21 (d, J = 8.5 Hz, 1 H), 6.64-6.56 (m, 2 H), 6.21 —6.09 (dd, J = 16.0, 7.3 Hz, 1
H), 4.65 (s, 2 H), 4.00 (q, J = 6.6 Hz, 1 H), 3.61-3.53 (m, 1 H), 3.49-3.39 (m, 1 H),
3.16-2.97 (m, 2 H), 2.22 (s, 3 H), 1.21 (t, J = 7.0 Hz, 3 H); MS (ES) m/z: 463 (M+Na+).

Example T
Scheme T
Etozcvo\é\ /©/CF3 HO,C._O. i /©/CF3
S/Y\o LiOH, TFH, H,0 S/Y\o
OH OH
M2 Compound 43

Following general procedure 2 in Example A and using M2 gave Compound -
43 (90%); [a]p +54.5° (¢ 1.0, MeOH); "H NMR (300 MHz, CD30D) 6 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 C1gH1gF305S: C, 54.80; H,
4.60. Found: C, 54.94; H, 4.51.

Example U

Scheme U
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Exanple 0 gave U3 (51 %; 1H NWR (300 MHz, CDCI3) 5 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, 409 (m 2 H, 401 (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; M
(ES) mz: 465 (MtNa+). HXRC -~1 \' I 0~O Q |Conpound 44 Fal | owi ng
t he gendeiCpr@cedyure 2 ing%?gﬁgﬁgﬁ gave* ol 4 (929 ; (3u0
Mz, CDCI3) S (d, T=8.7 HZ_2 ¢&h, 6.98 (d = 6.77
(s, 1 H), 668( o), 4.61 (s, H, 423 (m 1 H) 4.09
(m 2 H, 401, lH) 3>79°¢SN3H), 3.76 (g, J = 7.0Hz, 2 H, 2.26 (s,
3 H, 1.25 (t, 31—7 93 H),, M (ES) mz: 427(|vi%)’2 H02C, -~0 CF3 OH

Conpound 45 107 Fol | ow ng t he
of U2 gave Corrpound 93%);
Hz, 2 H) NafMD$) T("EI 2 3

general procedure 2 in Exanple A, hydrolysis
1H NI\/R (300 Mz, CD3CD) 8 7.57 (d, J = 8.7

, ? H), ubH7A2H(p 2 H), 4.59
(s, 2 H, mlH) 4.11 ,406—6m——2—H)—»222(s 3
H; M (ES)Etﬁ}z 423 ( M+Na+) . 108 %mﬂ ation and Adm nistration The
present conpounds are PPAR delta agonl ts and are therefore useful in
treating or inhibiting the prfd§r¥ssi on'of PPAR delta nedi ated conditions,
such as diabetes, cardiovascul ar di seases, Mtabolic X Syndrone,

hyper choI est er ol ?m a, hypo HDL choI est er ol e a, hyper-LDL-chol esterol em a,

dysllpl oscleros S|ty, and conplications thereof. For
i nst ance, conp | etes i ncl ude

92%, Compound 44

MeO,C._ KIEL /©/ HOZC\/O@ CF
LiOH, THF, H,0 /©/
OH

93%,Compound 45

u2

MeOzc\/O\@\ /©/CF
o 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 Cs,CO3 (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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such condi ti ons as neuropat hy, nephropathy, and retinopathy. The invention
features a nethod for treating a subject with a PPAR delta nediated

di sease, said nethod conprising adm nistering to the subject a
therapeutically effective amount of a pharnmaceutical conposition conprising
a corqm@ﬁntrated lmeadi eofemini cmomakegrapked (EtDAahexams: o2 iesgiae B2 Womhef or

Lor or dRREAY of U2 hONDIR Sa0Q RPEREDERES feetlsh L2RH FEcd Hadhiom bk dr B8 1o the

subj eqiz HB 7PRUL | ¢) 616760 SLH) L 603EDHR) Q%?a(nphuam%?gghcé'%g sition

conpr|3|ng ormpound ‘of the ‘i nvéntion ounds e’ pr

i nvent(Mo2 Hﬁzy3 B8 ($.03IMuI2a5& ¢bri st b H)aRiavus, SﬂhpMﬁi(:FeS) ezl 43 To(vrN& B

adm ni stration purposes. To prepare these pharmaceutical conpositions, an
effective amount of a particular conpound, in base or acid addition salt
form as the active ingredient is|intimtely mxed W|th a pharmaceutically
acceptable carrier. A FPer- Qray-take a wide BP of fornms dependi ng on
the formof preparation desired adm nistr on. These pharnaceuti cal
conpositions are desirably in un doSage fofmsuitable, preferably,

for oral admnistration or parenteral injection. For exanple, in preparing
the conpositions in oral dosage for mq/g f the usual pharnmaceuti cal
medi a may be enpl oyed. These incl ude ter, glycols, oils, alcohols and
the |ike i Replecing@1 mﬁtholﬂaIankjifqllzbwllngrthpepractédme fergsieparatimsEraD2iivns,

chol | Fxampls O g aats T NS (AO8 M GRChE o éfﬁwaf &7 Ha@ i the
i noas o o K Z0.EE 15, o B8 200 44916 200 X2 080 45E30S o o

dosagérmmh:l) f4o®9r(m| QFHmno(Bﬂ (rasﬂaH&s,cS vd (s,rmﬂ)t;mw(q ;;ﬁi 6@RHE| 21H), a:z;e; &08 .
gener y or, r 0 |oms e carrier w usual | y
conpri e¥ %T@’r‘? gj r3 ﬁit“ﬁé&?ﬁ ni‘/% HggzM t hough ot her ingredients,

for exanple, to aid solubility, may be i ncI uded. I nj ectabl e sol uti ons, for

exanple, may be prepared in ich the carrier conprises saline solution,
gl ucose solution or Qozrgﬁgre f saline and CFs
oYy o
h
Compound 44

Following the general procedure 2 in Example A gave Compound 44 (92%);
*H NMR (300 MHz, CDCl3) 6 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™).

o Y o
OH

Compound 45
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gl ucose solution. Injectable suspensions may al so be prepared in which case
appropriate liquid carriers, suspending agents and the |ike may be

enpl oyed. In the conpositions suitable for percutaneous adm nistration,
the carrier optionally conprises a penetration enhanci ng agent and/or a

sui t abl e wWeblibwihgahergenerat progabilire 2 avERangde W, wydﬁolyéuglaifejza@b:uetl ves of any
nature in nlnozggro portions, which additives do not cause gglflcant

del etfé@mmuedf §93%); { HNMB (3009MEtz, SRIQDNeE. 5y, ¢ &c87i Hat%H) 0

comobitd B % H8 Do BoElmes Hio% aliene Hbetdl B TED: Sl 4@he e o

as a nﬁrgm-gdqrgaa(mpgq—{,)hg @(@3s@pm$)|053?ﬁ1/gm23 MPRAt). Acid addition salts
of the conpounds of formula |, due to their |ncreased wat er solubility

over the corresponding base form are nore suitable in the preparation of
aqueous conpositions. It is especially advantageous to fornulate the

af orenenti oned pharnaceutical conpositions in dosage unit formfor ease of
adm nistration and uniformty of dosage. Dosage unit formas used in the
specification herein refers to physically discrete units suitable as

uni tary dosages, each unit containing a predeterm ned quantity of active

i ngredi ent cal culated to produce the desired therapeutic effect in
association with the required pharmaceutical carrier. Exanples of such
dosage unit fornms are tablets (including scored or coated tablets),
capsules, pills, powder vacn.ts, wafers, injectable solutions or

suspensi ons, teaspoonfuls, tablespoonfuls and the |ike, and segregated
mul ti pl es thereof. Pharmaceutically acceptable acid addition salts include
the therapeutically active non-toxic acid addition salts of disclosed
conpounds. The latter can conveniently be obtained by treating the base
formwi th an appropriate acid. Appropriate acids conprise, for exanple,

i norgani ¢ acids such as hydrohalic acids, e.g- hydrochloric or hydrobromc
acid; sulfuric; nitric; phosphoric and the |ike acids; or organic acids
such as, for exanple, acetic, propanoic, hydroxyacetic, lactic, pyruvic,
oxalic, malonic, succinic, maleic, fumaric, malic, tartaric, citric,

met hanesul fonic, 110
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et hanesul foni ¢, benzenesul fonic, p-toluenesulfonic, cyclamc, salicylic,
p-am nosalicylic, palnoic and the |ike acids. The termaddition salt al so
conprises the solvates which the disclosed conpounds, as well as the salts
thereof, are able to form Such solvates are for exanple hydrates,

al cohol ates and the like. Conversely the salt formcan be converted by

t r eat enFoymiulatidk anid Adiinidteatioree base form Stereoi soneric forns define
all the possible isomeric fornms which the conpounds of Forrmula (1) may
possess. Unl ess otherw se nmentioned or indicated, the chem cal designation
of conpound@healemrstatcomponngs are RﬂA%UbItamhtﬁteanmaw therbfone cgefwy in sonmeri c
forms, said m. xtures containin s eorre nanti opers of the
bas! < e BB B PGRE ORISR of PERR Aslfamedeied Copulips cuinas, ray
have td"@oe(té’% d&ﬂ@%c&l@%ié&a’é‘sé&'l@l@tabﬂﬁ@% SgHS qgrggfdfﬁlféiéro%ﬁld c

sat ur at ed may have either the ci or trans-configuration. The

i nventhypn- %Dbdm@emlemmﬁyoehéammgstewma cdyfsbmdemmdth@ongleroas
res . thereof

di ast t t f th

i ool GeER T mbaEDTeAfns P Esrys HOE B coma Coe ST s e, °

t aut orBIEh @ohdftidhs aBUsEUTOPBIRY @bbhmgﬁﬁhywcancep@ahbﬁaﬂwlyy i ndicated in the
above and followi ng fornulae are inten ded to be included within the scope

of the present invention. Those of skill in the treatment of disorders or

diti d I ffecti
coneh o R Bl e e EAR 08 0 AR SRS ARG P o1 oot Ve
i nf or médiated diueeggem,mmﬂ méthbd ooamrfsm amﬁmsﬂ@ahgaotﬁmsmeutta cally
af fective dose wou be from0. 031 to 5 ng/ kg body wejght, nore pi e

er abl );her@p@H{l@altyle tW& araoenfsofrﬁgptz@r%wtml WP0$'§'0%9”W§'SW opriate to
adm nigg drEo C R I r or nore
sub- dose c)at apfp}bgglﬁ\?éé}?e‘gd |?11b%¥1\>§ﬁs'8'tqtﬁrl%ﬁ8hout sf%n*egﬁ’cg/d H;t%ceftmg?*doses may
be f oimhibitingdha progressiboseigliabétess impaired ghuquse, tolecam i |n|a1guhi]e6|5 ng to 250
ng or 750 and,,i n artlcular 0.5 t |ve|n uni t

s oquhae e datiod EsthbriseR Samptelifa 0 the BySeclt i Spa ey SBerfle and
35 N gRSRHfTOpHEmMRRENESMPbsitibs cbm/gﬁl!ﬁrig)Q campouﬂh%ﬂ tReirepRshed in

ti me-rel ease or subcutaneous or transdermal “patch formul ations.

The compounds of the present invention may be formulated into various
pharmaceutical forms for administration purposes. To prepare these pharmaceutical
compositions, an effective amount of a particular compound, in base or acid addition
salt form, as the active ingredient is intimately mixed with a pharmaceutically

acceptable carrier.

A carrier may take a wide 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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Di scl osed conpound may al so be fornul ated as a spray or other topical or

i nhal able formulations. 111 The exact dosage and frequency of

adm ni strati on depends on the particular conmpound of Forrmula (I) used, the
particular condition being treated, the severity of the condition being

t r eat gehetdlly ergployedi dlur panentgeaievompgBitjcris; #he calmwrwlijlbnsuéllyththi cu: Ftr
tient as Il as other nmedication th atient e taking, .as is we
RO IEBIS NS, S 17480 13106 8 HOUGR SDRE MBS eNTS, TarEXaRRIBne difiat Saic
ef f ecgd ndal oL i j 1 he
respo%%g%gﬁ?’tﬂrr%ytreate@ eagﬁ? eﬁtﬁ%‘%é?@gﬁ&fg@%&?ﬁ@%rﬁ%ﬁg@g{;a ur%tailén of the

physiwhiazh threesamriebicamprises satinp sohdienpluchse isnkitiantorianwixttiiecof. saline and
effectli ve daily.amoynt r ngﬁeys nment i oned erein are hergf ﬂre only

gui aelF0sS SHIIGTE  INesteblecrSPRBRIoas A% A0 REPTRAE i VBIS B85 g to t he
use o4 i#lb SigLRSEStrie ATROYPERIAR hoePtPasd th ke mbydbde 4 gRpounds
of thep%ttgpsrtl_ant Ii@ln\{ent i”on ar eBphalr gac?%ﬁt.i_cal |y act P"\]?tjay,_ foTHﬁnganpl e, as PPAR
del t acmpaisiians subieblelfarpeareutaneous pdministration, thewameraptionaly conpounds

e o SRRk BEEbelaio Rind AR CRRTET 3B PR FER. fbrafiire, and
pr ef esarbibindd withSsuidble 28ditved BPany nERITE in AIBOF p‘iio?@rﬂdhst eidhnacditiveyn, the
di scl osed conpounds and conpositions are wuseful for the anelioration of

synpt E1QiLausea slgnificent delgieriquseifagito §1e skind Susd adsitivesrinay facilitate heI
fol | ow i . ] - clinica
h;c/)per |B|gggﬁ1ﬁlgjfryg az% Slﬂbper ‘?’ST@Q%%Z%'?@‘E@%Q?%’?PG{”% s?%gr onalry artery
di seasmEpositicrsar jhdssacomgosiiase maynioe hypenistared yreeariclsnvays, .¢f asred

d f he | ti ef, in | owering seruml evels of
ow. cEARRESrTR Rleby & ASPOREE o5 n it e G0 ARl Tt o n (100,
and/ ogorpipund&stSbinfullal-da8 %o MdIEcPEAHRIFANSERI Solubility over the corresponding

base form, are more suitable in the preparation of aqueous compositions.

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in dosage unit form for ease of administration and uniformity of dosage.
Dosage unit form as used in the specification herein refers to physically discrete units
suitable as unitary dosages, each unit containing a predetermined quantity of active
ingredient calculated to produce the desired therapeutic effect in association with the
required pharmaceutical carrier. Examples of such dosage unit forms are tablets
(including scored or coated tablets), capsules, pills, powder pachets, wafers, injectable
solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated

multiples thereof.

Pharmaceutically 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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nol ecul es, or nol ecul es that cause atherosclerotic conplications, thereby
reduci ng cardiovascul ar conplications. Preferred conpounds al so are useful
in elevating serumlevels of high-density lipoproteins (HDL), in | owering
serum levels of triglycerides, LDL, and/or free fatty acids. It is also
desi r agthanesulfanies bérerenienylfphiaspriolughesdtmid, kiyGlanhb Adalicylidle i nvention al so

one. orP BONEOAHE RACKIGSES e sodnds: HedepRadiia et ARpyeomRgseabl o
carr i eheQolPaEs RifIEH tr{eédiﬁa%ég%n?_ s?t'é\}';]‘\n}&ldaé fﬁetéb?ts%%réﬁf,' ére%légée to

determ ne, accordi ng nown net hods, e appropriate dosage for
pat i edfoymt akuctysolvatesaredanexdrapteohyratesh alcohatpes wad ghe Jike g€oavatseheal t h,

h f t i ri t t d. th resence of other
i AN slt IR B G arted By MEBRYERCHBAkals o Be To Aenias™ and 1000
ng/ kg per day, preferably between | and 300 ng/ kg body weight, and daily

dosages will be between 10 and 5000 ng for an adult subject of normal
wei ght . Capsigregisomgpr dornsdefing all tie possiblelisamesieforssipthicisthei qui ds and

[ 0 . h 10, 15, 25,
35, " soompouis o Yy e hadSalh uRalafherti Bnighedpluiedc e
di scl dhechsmniitaldiesighatioarofidorpauirisisrdes e mitard1sf ANpbssiglet abl ets,
Ils, ywder s, granul es, aqueous and nonaqueous oral solutions

capsul es, pj 0 ) : _

ang séﬁ@ﬁgh%@a‘&dao'ﬁﬁﬂeﬁ?r@ﬂ%lsaé%mﬁubﬁ#%am&a" diasterepmgraand adapt ed
for s AN . D , .

adapt élégfy fn ‘gPﬁiVé;??idgm@ﬁggﬁorﬁglgg@aggﬁ;ﬁﬁﬁj&.r atl gﬁn Blghtiﬁl{h%{ %f%%ng%}:é@tgp\fel ease
f or mulnaay base tise(R)-as (SiHoonfiguration; sutytiuerts oAdivaleat ¢yalic saturatdadods i ncl ude
oral, rectal, parenteral '?‘éi nt ra¥enous, intramuscul ar, subcut aneous),

it r adPdEalsTaRY HavE aifiehine - PRITRERSPPIGHEEN. | The RYEBHRENCATBRATSESr ops,
powd e;s%re@bﬁéﬁﬁﬁw isGfbfc Brm$ieiBing 8REtd olsBRfr8! 49 Wefl AsiHxfiRbs O nasal
spray).
pray thereof in any proportion of the disclosed compounds. The disclosed compounds may
also exist in their tautomeric forms. Such forms although not explicitly indicated in the
above and following formulae are intended to be included within the scope of the

present invention.

Those of skill in the treatment of disorders or conditions mediated by the PPAR
delta could easily determine the effective daily amount from the test results presented
hereinafter and other information. In general it is contemplated that a therapeutically
sffective dose would be from 0.0G1 mg/kg to 5 myg/kg body weight, more preierably
from 0.01 mg/kg to 0.5 mg/kg body weight. It may be appropriate to administer 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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Parenteral fornulations include pharmaceutically acceptabl e agueous or
nonaqueous sol utions, dispersion, suspensions, enulsions, and sterile
powders for the preparation thereof. Exanples of carriers include water,
et hanol, polyols (propylene glycol, polyethylene glycol), vegetable oils,
and i nj ect Fhleesy@icyddbage shdrfeequameh cladeatimigtratidredepends on dihé partizoldre
mai nt ai ned by the use of a coating such as i '?, a surfactant, or

mai apmn@glnépﬁlrﬁqsmtaa &) paedi heeparticyar _@%ﬂ?diﬁ%r'f el 2RIPatheRVEHY ¢lor s
4l i b8hitibh bBi BEafet] 8568 weidht BhAhral by sBHTESIAIPof )

di sin ratin tion“retarders, sorption accel erators,
(9) pdemubarpatient s welbas otheramedicitidnithecpatient avgnbe takingl 45 is veelbpel | ant s.
Conposi tions al so,copt ai juvants such a eserdl i .wet t.ing,

el SKIOWRGS e akTSe ety Errioe Rhte i s cubiont Rl G by ERaa  abens,
chl or Qm&ﬁﬁ%ay g_@?(g\}bi)éreoe&f]'in%%é%'eﬂ RehdigSON Y fesPBRBE Df Bictiededd Sugar or

sodium chlorid sorption-prolongi ng agents such as al um num

nmonos patient andinddgpénding;on thedewbsairgn didhe ghlyaicismpresgebing.thg. Conbi nati on
Ther apy _The co unds .of .t he present invention may be used in .conbination
wi th SomBPUNGRAT g matentinygnte T sfietie oailalBougianges menfibed or'g

| ower hBgiA3RE Y Serefdre O%ggméﬁhggsure | owering agents such as statin drugs
and the fibrates. 114 Methods are known in the art for determning
effective doses for therapeutic and prophylactic purposes for the

di scl osed r cal Lk - I u nmbi nati ons,
whether or TR RReHaR iR kgt Ihmath dfufifd REFS (ke ¢

pur pogglosdtecsrapourid®ant lopngddsitidrisve anount” as used herein, means that
anount of each active conpound or pharnaceutical agent, alone or in
conbination, that elicits the biological or nedicinal response in a tissue
system animal or human that is being sought by a researcher,
veterinarian, nedical doctor or other clinician, which includes

all eviation of the synptons of the disease or disorder being treated. For
prophyl actic purposes (i.e., inhibiting the onset or progression of a

di sorder), the

112



term"” "jointly effective anmount” refers to that anount of each active
conpound or pharnmaceutical agent, alone or in conbination, that treats or
inhibits in a subject the onset or progression of a disorder as being
sought by a researcher, veterinarian, nedical doctor or other clinician.
Thus, the present invention provides conbinations of two or nore drugs
mhereln for exanple, (a) each drug is admnistered in an independently
theraE% Peally 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 nistered al one, but is

t her apeut i @hercagmpotmydsiof the mhaeent adentiors ey plarinmacsuticalhabctve, ¥art h t he

second or ddlt dru or di to the |nvent| oth (or
vor o) Sapmpte P BAH Apks Soeaere ARCSIHiRH qr}?a@sn%c@u S et dhse 0!
sub- pgg tﬁa‘a%'é‘re'ﬁre%‘?ﬁblgt ere % Fﬂj’RRedeltléUég{cﬁﬁsgl abet| SHtd&iviY inde

prophyl actic when adm ni t oget her agent s’ | ncf(ude
t hi az 6éigdi PFRRARcataapotency-ovhi BPAR diphadiammai potahcy) ofskhei moemgresd - . ' . hi ck

decr ease ripheral o). LSuiin resistance by enhan;;ing the effects of
|nsulpﬁf§Fqﬂ¥B§e?30?gaﬁ °5ﬂ§05152%§% Some of the following agents are
known to bind and activate the nuclear receptor peroxisone
proliferator-activated recegtor gamma ( PPAR7) which increases

transcri pt f&gording e the inventien) the-discpsed rompgends an@mmmcwms FPAR- gamma

i az oo RS RGBS SPBRASHE aeiipiate iR AR of, 30 b0y
phenyb}e\rmtti@yﬂ of, the foflbwin@conditibesadd eienses: [ihasv | Byperligidemid, 2pre-( met hyl -
2 - pyridin m.no) et hoxy) Iphenyl) met hyl ) 2,4 - thi azol i di nedi one,
knownCH @Icakﬁmrhpl damia Riwsian| Syperipideseigahypsttensios 3D (Brionanearery si

i a2 oS oL L aaaly R alFeasS. d ppsrigcdidee; FeRtdaimpounds ot
phenytl‘)e meehiibh are usefd liy thveeririgosérnde) levels-of)low-density lipbprbteing ZLDLI 5 - ethyl
n‘ﬁgrhgg]a)te 8tegglt)y ?pggr%pey in (IIZﬂSt hXc)l/or smaﬁli-denst]tyi{) | élqclj %ﬁwdér%%éroégg%n as
molecules, or molecules that cause atherosclerotic complications, thereby reducing
cardiovascular complications. Preferred compounds also are useful in elevating
serum levels of high-density lipoproteins (HDL), in lowering serum levels of
triglycerides, LDL, and/or free fatty acids. It is also desirable to lower fasting plasma
glucose (FPG)/HbA1c.

The irivention aiso 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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ACTCS, ZACTOS, or GLUSTIN, also known as AD 4833, U 72107, U 72107A, U
72107E, pioglitazone hydrochloride (USAN)); (3) troglitazone (5 - ((4 -
((3,4 - dihydro - 6 - hydroxy - 2,5,7,8 - tetranethyl - 2H - 1 -

benzopyran - 2 - yl) nethoxy) phenyl) nmethyl) - 2,4 - thiazoli dinedione,
known cdseNOBGAlatioREZELENAas RGWMAS] avd film-B&atiedabletsonay bernf detwden 9%hd CS

((+)- 29080 piack BacogRend: §mh iy ORGP 190 87 FPsi5eRq admipistered

t hi azQdedidigd iscPsed(héthods(2 - fluorophenyl) methoxy) - 2 -
napht hal enyﬁ Q@ﬁylc -Sez, - 0t hi azol i di nedione or 5 - (6 - (2 -

fl uor obenzyl oxy) napht halen - 2 - ylnmethyl) thiazolidine - 2,4 - dione,

al so known neoglitazone); and (5) 5-BTZD. Addi ti onal | y, the

s
non-t hi azol4'di n cf?r %tqr?‘?‘at act as insulin sensitizing agents include, but

are not |i mégshd @nit f&hsﬁﬁc@@é téBIBTs Qﬁbsu@iupﬂ{s%wdﬂug@@é@fgqgggﬁs or
PNU 182716: isoxazolidine -

net hyland nanagjueassoral §olytionrs ami phemmsmnst,)anebpmnter?l sc(llzt)onmcz@gea5 - (2,

(oo £ i EBhAES, ddpled it supIGhT I jpaicualbSE8 Disdye ub gomis can

t hi aZ(dIstﬂbé)dd)apté@fdﬁWe}lous2neth5§§ P Y minidtratién, 4ncludingi dontelledesibyse phenyl )
m et hyl ) benzam de and (3) Fargli tazarz&L - tyrosine

benzoi@ﬁm@ﬁypws,ﬁt@ ag subcytgneoyseimpiants dmm«réfﬁlon-mafhodéx@é@dgpyalet hyl) -

oxazol y@)%l é’tﬁgﬁg"%ﬂ (Eﬁ%h%)ggi ﬁ’ganﬁ%c%,s%b @d%&ﬂgﬁagls@&qﬂér ;agen'zs have

al so hmzteawazghmkurﬁmplea@d%lPAﬁtramhnd:alt tmrcaa(drops tpovedarh, @iatméitéRyelsora, SPPAR

Exanpl listed
gare. ., 290l ERAR AkGY BeBIA0oNLEY geLyyT 1y Brarples are Tiste

Parenteral formulations include pharmaceutically acceptable aqueous or
nonaqueous solutions, dispersion, suspensions, emulsions, and sterile powders for
the preparation thereof. Examples of carriers include water, ethanol, polyols
(propylene glycol, polyethylene glycol), vegetable oils, and injectable organic esters
such as ethyl oleate. Fluidity can be maintained by the use of a coating such as
lecithin, a surfactant, or maintaining appropriate particle size. Carriers for solid
dosage forms include (a) fillers or extenders, (b) binders, (c) humectants, (d)
disintegrating agents, (e) solution retarders, (f) absorption accelerators, (g)
adsorbants, (h) lubricants, (i) buffering agents, and (j) propellants.

Compositions may also contain adjuvants such as preserving, wetting,
emulsifying, and dispensing agents; antimicrobial agents such as parabens,
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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116 (2) R 119702 ((+ -) - 5 - (4 - (5 - Methoxy - 1 H - benzimdazol - 2 -
yl met hoxy) benzyl) thiazolin - 2, 4 - dione hydrochloride, or d 1037 or
CS 011); (3) CLX-0940 (peroxisone proliferator-activated receptor al pha
agoni st / peroxisonme proliferator-activated receptor ganma agonist); (4)
LR-90 (2, 5Methotls iase ((ﬁownahltlmaé artffenaéi)ermlrilm@eﬁedﬁi\m(dosesfo? therapebtixyl i c
acid, PPARdeltal/y agonist); Tul ari éﬂl?PA oni st); éG) CLX- 0921
(PPARE quAPaYIRGIE pasbosep b sedisaPaad RBIMaESLca) B9menplions 86 iepAR
agonl R St (11)
O 16T SRl AR O Ay gSRB %%%fc’?é%’ﬁaé%gm@%om SOy CPPRARE R, oy

( CT- th&rapettg piipobes, ﬂmﬁmnilyseﬁect(\/bﬁamamqlﬂmgm m@r@mm they; (16)

GW 0072 5 - 2 - bi ph h
oxoetd§19 Int o Gachaistige conpaungey BasmeteifcaRaent alons b in Combikon. .
et el s B ORGP SRR Btss By Za"‘aﬂﬂneﬂ QRﬁuRq'é%?»)

(19)

NN 622 AR-1-1039242 42) ; GW 9820

(fi brthiad)is b@mg s@gmwga (esearcbzer, ve@nmagxalphmwc;al dogtor 0( cher(cherpwl, -2 -

Boni et Pelllescle by ortap SHPSEZn R 31RaE8 AFHI&THR pREBR R o)

et hoxyor prépifactic purposes (i.e., inhibiting the onset or progression of a disorder), the

L1}

term “ “jointly effective amount” refers to that amount of each active compound or
pharmaceutical agent, alone or in combination, that treats or inhibits in a subject the
onset or progression of a disorder as being sought by a researcher, veterinarian,
medical doctor or other clinician. Thus, the present invention provides combinations
of two or more drugs wherein, for example, (a) each drug is administered in an
independently therapeutically or prophylactically effective amount; (b) at 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 the
invention; or (¢) both (or more) drugs are administered in an amount that is sub-

th erapeutic or sub-prophylactic if administered alone, but are therapeutic or
prophylactic when administered together.

Anti-diabetic agents include thiazolidinedione and non-thiazolidinedione insulin
sensitizers, which decrease peripherai insﬁiin resistance by enhancing the effects of
insulin at target organs and tissﬁes.

Some of the following agents are known to bind and activate the nuclear
receptor peroxisome proliferator-activated receptor-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);

115



(2,2,2 - trifluoroethoxy) benzen epropanoic acid or 3 - (4 - - (2 - (N- (2
- benzoxazolyl) - N - nethylam no) ethoxy) phenyl) - 2 (S - (2, 2, 2 -
trifluoroethoxy) propionic acid or benzenepropanoic acid,4 - (2 - (2 -
benzoxazolylnethylanino) ethoxy) - alpha - (2,2,2 - trifluoroethoxy) -,

(al phaS) (Z?Fkg@ntaﬁmﬂey&a@ethmtc)l;dn{élﬂdné, 579@449(2(-RBA%’[E§'IP*281 PyrRBef) st) ;
F
%1[74( (2451) cth(rjé’!Héig’ Ph% gﬁ'bé}g}/ﬁz’-'ﬁﬂf‘ﬁgﬂdmcﬁbnﬁﬁt byt Brioyd -déd ef2 - Ghown as

9578
(PPAR al pha ol sty Doy SERR) iRl T7  thadditihcdione Jabludaft 07
( PPARy agoni sAX}TQSQZA[XFQSOOIG@ILU@?FPNWlsagmthg 3\53 A 3@335 Lgm?gg)n% PEQ(?%54
[ |.D- ;
?88? oxi ?sorre p}éﬂ brar ﬁ%ﬁqﬁé,%@ ﬂzcgf&'i\ﬂf%?h'%gﬁ@gﬁ% ((34) LY-510929
(o o5 5 SR RultaRbRb R0 R | HBIEIMOBERIO L nGARINEI 45 A= tetRiahal 28 1 -
et henyl ) benzeilc WZ@pyramV\a ) maﬂa@RE)rplnenyr)mm@m){w 4 TiReRiiMIngdiaries o

(39)" v 1595 (BBl A 5r AN, RO G PR aedRoRra agen

i ncl ude, but 8pe¢, GSt045,GRGD I, c{ﬁ.bzhg@( (D-chiro inositol or D -
3, 4, 5 6 - hexahydroxicyclohexane protein tyrosine Egosphatase 1B

(PTP-1B) i i saghiezonedj+)gp d@%ﬂUQsﬂﬂhﬁay eifed-2nquidrapnyliimetiyl] ¢%.4-
thiazolidinedione or 5 - ((6 - ((2 - fluorophenyl) methoxy) - 2 - naphthalenyl)
methyl - 2,4 — thiazolidinedione or 5 - (6 - (2 - fluorobenzyloxy) naphthalen -
2 - ylmethyl) thiazolidine - 2,4 — dione, also known as MCC-555 or
neoglitazone); and

(5) 5-BTZD.

Additionally, the non-thiazolidinediones that act as insulin sensitizing agents

include, but are not limited to:

(1) JT-501 (JTT 501, PNU-1827, PNU-716-MET-0096, or PNU 182716:
isoxazolidine - 3, 5 - dione, 4 - ((4 - (2 - phenyl - 5 - methyl) - 1,3 - oxazolyl)
ethylphenyl - 4) methyl -);

(2) KRP-297 (5 - (2, 4 - dioxothiazolidin - 5 - yimethyl) - 2 - methoxy - N - (4 -
(tritiuoromethyl) benzyl) benzamide or 5 - ((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 - methyl
- 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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(4) beta 3 adrenoceptor agonists such as ZD 2079 ((R) - N- (2 - (4 -
(car boxynet hyl ) phenoxy) ethyl) - N- (2 - hydroxy - 2 - phenethyl)
anmoni um chl ori de, also known as I1Cl D 2079) or AZ 40140; (5) glycogen
phosphoryl ase inhibitors; (6) fructose-1, 6-bi sphosphatase inhibitors; (7)
chroni c pi q@) R#ME702Emadyl5 smfeﬁew(evtma@diumbwzmaam)z Vifetifdky3 02

Channel agoni 86N Cﬁ’ﬁaz&«réﬁ (zi%vp‘&@%‘b‘?o%%%‘é‘ér&?ﬁ@?ﬂé@ of Go0; g

h I 12 T8971
(151 17 a( L G 0Bg tBgicRisorid bRl ivaed oopfth %?@Jﬁﬁ(/ )

napht hyl rretﬂgrbknsbmpvoduimb&)r—ac(tﬂzébed&lﬁ&eﬁ@dgéﬁﬁné(agbnfst);rans - 2(S- ((4 -

P LG Wi e S el
quoren- 9 -pp M a ethyl) benzoic acid 2 - ((2 - methoxy - 2 -
(3 - (trlfluororret f,% ﬁeny ethyl) am no) ethyl ester); (16) AZM 134
(Alizyne); (5) Ta)arkRPRARY{ 28pni8t)102380; (19) PNU 140975 (1 - :
(hydrazi noi m nonet hyl ) hydrazi no) acetic acid; (20) PNU 106817 (2 -

(hydr azi nm(ﬁ?%ﬂﬂgi KPRMRY89Stiaceti ¢ acid; (21) NC 2100 (5 - ((7 -

'(vﬁgeg%gg?t rt%@Gpnémao(w%la@%h?st)r’mt hyl) - 2,4 - thiazolidinedione; (22)

(8) GW-409890 (PPAR agonist);

(9) GW-7845 (PPAR agonist);

(10) L-764406 (PPAR agonist);

(11) LG-101280 (PPAR agonist);

(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-i1039242 (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) -,
(alphaS) -, PPARalphaly agonist);

(24) L-796449 (PPAR alphaly agonist);

117



(23) MBX 102; (24) ALT 4037; (25) AM 454; (26) JTP 20993 (2 - (4 - (2 -
(5 - nmethyl - 2 - phenyl - 4 - oxazolyl) ethoxy) benzyl) - malonic acid
di ret hyl diester); (27) Dexlipotam (5 (R) - (1, 2 - dithiolan - 3 - yl)
pent anoi ¢ acid, also known as (R) al&a lipoic acid or (R -thioctic acid);

(28) BM 17(2GxFe¢mfitrate Fropanei acmh.z -(4ochloehienzopiRitgnoxyhddeethybi - aC|4 d);
29) BM 152054 - 4 -
§/| ))et hoxy) Detistnyfestet 3‘”0"@1 ARl ﬁ{;@% HEEGR, &%ﬁAﬁﬁE’?ﬂﬁé'L&?‘ﬁ(ﬁQP (30)

BM 131258 (5 pp(AR alpha met hyl - 2 - phenyl oxazol - 4 - yl) ethoxy)
benzot hi en - - iazolidine - 2, 4 - dione); (31) CRE 16336
( EML 16336X26)(@W gﬁ@ (&%Fﬁalpha(agomm - (5 - methyl - 2 - phenyloxazol - 4

- yl) etho | am no ropionic acid); (33) DRF
21%9)(5 i X%(-Zl) @W‘%L"’é(@m&?%@&%{ %‘%‘?%xy) ph)en5|)prret hyl ) IS
2, 4 - di GWL@Qoqi pp@E;F §4dH8:  (35) DRF-NPCC, (36) CLX 0100, CLX

0101, CLX 0, or CLX 0901; ~(37) | kappaB Ki nase (I KK B) Inhibitors (38)
m t ogen- ac(?@ﬂt@eﬂQﬂ%e(HPAcRnagem{st\)APK) inhibitors p38 MAPK Stinmul ators

(39) phosp | -ingsitide triphosphate (40) insulin recycling receptor
inhibitors g‘%h‘%@é&&(k%ﬁ%% I#er 4 nodul ators (42) TNF-a antagonists

(31) NID525-209 (NID-525);

(32) VDO-52 (VDO-52);

(33) LG 100754 (peroxisome proliferator-activated receptor agonist);

(34) LY-510929 (peroxisome proliferator-activated receptor agonist);

(35) bexarotene (4 - (1 - (3,5,5,8,8 - pentamethyl - 5,6,7,8 - tetrahydro - 2 -
naphthalenyl) ethenyl) benzoic acid, known as TARGRETIN, TARGRETYN,
TARGREXIN; also known as LGD 1069, LG 100069, LG 1069, LDG 1069,
LG 69, RO 264455); and

(36) GW-1536 (PPAR alphaly agonist).

(B) Other insulin sensitizing agents include, but are not limited to:

(1) INS-1 (D-chiro inositol or D - 1, 2, 3, 4, 5, 6 - hexahydroxycyclohexane);

(2) protein tyrosine phosphatase 1 B (PTP-1B) inhibitors;

(3) glycogen synthase kinase-3 (GSK3) inhibitors;

(4) beta 3 adrenoceptor agonists such as ZD 2079 ((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);

(9) 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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(43) plasma cell differentiation antigen-1 (PC1) Antagonists (44)

adi pocyte lipid-binding protein (ALBP / aP2) inhibitors (45)

phosphogl ycans (46) Gal paran; (47) Receptron; (48) islet cell maturation
factor; (49) insulin potentiating factor (I PF or insulin potentiating
factor-1); (@29rssewmgtomedi n C coupled with binding protein (also known as

| G- BP3, | G--BP3, Somat oKi ne);ﬁé_Sl) Diab Il (known as V-41 1) or { ucanin,
produced by(18) &t Beéh((Ho1di hy&. 14 wdioxgihiazsiligine Phiimetb¥llr i2a2- (52) gl ucose- 6

phosphat ase iﬁgbmhé{ﬂﬁéfhyg(b@z&ai@g)'ad d glucose transport protein, (54)
eceptor sy

gl ucocorti coi ntagonr s and (55)

gl ut am ne: f(1dy SQEPGLPBESS j(1gt-draars AD (S ariEl ecldsmpheRdXy) methyl)at palpha -( C)
aptake of al ubbeb: ERleRpBeny B AR Iorn s B Radol b ene:
di net hyl bi i . @--\ Met for riop - Vg, [ ' [
Ci)r por gt i L%BQ%@&M)NWQt%n@Borfﬁeggr¥|%@%tg?gmlﬁgynet§gﬁ§%g?%c; and

120 (2) netf oanid2 hy@r-cukthoxyde? { (§ Ntritliorentsthyljpbenlyl ethyhramind) ethyi ani de
nonohydr ochl oride, al so known as LA 6023, BMS 207150, GLUCOPHAGE, or
GLUCOPHAGE XR®SHF Al pha- gl ucosi dase inhibitors, which inhibit

al pha- gl ucqagjiazes 184 RARzyA)icosi dase converts fructose to glucose, thereby
del ayi ng t he di‘\gﬁsti on of” carbohydrates. The undi gested carbohydrates are
BAR; down in

subsequent 11 7h the gut, reducing the post-prandial glucose

peak. Exan‘pklﬁﬂ-‘j m:iégbe but are not limted

(19) PNU 140975 (1 - (hydrazinoiminomethyl) hydrazino) acetic acid;

(20) PNU 106817 (2 - (hydrazinoiminomethyl) hydrazino) acetic acid;

(21) NC 2100 (5 - ((7 - (phenylmethoxy) - 3 - quinolinyl) methyl) - 2,4 —
thiazolidinedione;

(22) MXC 3255;

(23) MBX 102;

' (24) ALT 4037;

(25) AM 454;

(26) JTP 20993 (2 - (4 - (2 - (5 - methyl - 2 - phenyl - 4 - oxazolyl) ethoxy)
benzyl) - malonic acid dimethyl diester);

(27) Dexlipotam (5 (R) - (1, 2 - dithiolan - 3 - yl) pentanoic acid, also known as
(R} alpha lipoic acid or {R}-thiociic acidj;

(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 - yI) ethoxy)
benzothien - 7 - yimethyl) 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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to: (1) acarbose (D - glucose, 0 - 4,6 - dideoxy - 4 - (((1 S (1
al pha, 4al pha, 5bet a, 6al pha)) - 4,5,6 - trihydroxy - 3 - (hydroxynethyl) - 2

- cyclohexen - | - yl) amno) - alpha - D - glucopyranosyl - (1 - 4) - 0 -
al pha - D - glucopyranosyl - (1 - 4) -, also known as AG - 5421, Bay

-g- 542, BAB4%) DRLFZ5543|5$$03AY PRECOSE, GLUCOR, PRANDASE, GLUM DA, or
ASCAROSE) §§33 HO(]) (3,4,5 - piperidinetriol, 1 - (2 - hydroxyethyl) -
2 - (hydro>( (2R (2al pha, 3beta, 4al pha 5beta)) - or

(2R 3R 4R 3 M:Li( q1d02 CL%b%@X&ES@dnggréé%éwPf oxymethyl - 3,4,5 -

pi peri di net ri known as 1099, BAY-m 1099,
BAYGLI TOL, (BVAR&ABEB, Kinesy QKK BI)/lr(ElblBﬁtS’ M TOLBAY, PLUMVARCL); (3) CKD- 711

(0- 4-d -4 - ((2,3 - thyl - 4,5,6 -

e hydr oxy 9t Bitodsnadivated pifsiblinase MAFRNIMER® 51 Lconer anosyl - (1 -
4) - al pha 3gpmalricsamaesy! - (1 - . - D - glucopyranos ); (4) enmglitate
(4 - (2 - ((2R 3R 4R 5S) - 3,4,5 - trihydroxy - 2 - (hydroxynethyl) - 1 -
pi peri di nyl(39pphosphatidyhineisiidectrighesphateest er, al so known as BAY o 1248 or

d I 2 (hyd i) -1 -
rethyl 2 (40 WP fegyenidg tecelaPISeRE: )y | %al s known as )

N- et hyl deqayp mmgéry@hgpgﬁer Medhixdop®r anol i ne); and (6) Voglibose (3,4 -
di deoxy - 4 - - hydroxy - | - (hydroxynmethyl) ethyl) amno) - 2 - C-
( hydr oxymret(fi) NF-(DantaQﬂnlstsl nositol or D- epi - Inositol,3,4 - dideoxy -

Chya oy ety pesria gl aRiCHIRNE et 1ok 1 A3 aRisR “ L ustaT
VOGLI STAT. (4%) adilpaui/teﬂﬁpld-biﬁdiﬁg pfcﬁéiml (ALBF / 5P2J inhiisiforsd,
i ntermedi ate-actin and | ong-acting

(45) phosphoglycans

(46) Galparan;

(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;

{63 iaiily acid glucose tranquﬁ pruiein,

(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



insulins, non-injectable or inhaled insulin, tissue selective insulin,

gl ucophosphokinin (D-chiroinositol), insulin anal ogues such as insulin
nol ecules with mnor differences in the natural am no acid sequence and
small molecule mmcs of insulin (insulin mnetics), and endosone

modul at ors. (Zﬂr@é’fﬂirﬁﬁn th*dﬂﬂﬁbndBJ(N NrﬂlmeﬁhylulrﬁHdcﬁdarbOn|m|d|1;)d|@1nﬂie'al, (2) LP
100; (3) (SP - 5 - 21) - oxobis %ﬁ rrolidi necarbodithigato -

vanadi um (4) mcrmmyﬂrpq&%d% gl kReWR ﬁ§d—lA RO23gBMS @021%%Q@@Pzﬂﬁ@ﬁ or
828- Asp-i nsul 'o L gn)(@s insulin X14, | NA-X14, NOVORAPI D, NOVOM X,
or NOVOLOG); ?8 |nsuI|n temr (Human 298 - (N6 - (1 - oxotetradecyl) -
L - lysine) - (1A - 21A), (1B - 298) - Insulin or NN 304); (6) insulin

i " 28 j B28
pro(820y hurehPecolizbaizse Ftiatrs, waRRPABR IR0 BEaRs: Ah) 2t cas
HUVAL @hucddids 6o mexts/flctose ad gtdldbﬂébQEekéby 86iayMy; thé?j)gesm@nlofn 9| ar 9' ne
(human (A21 - glycine, B31 - arginine, - arginine) insulin

al s0 GRshphydrafesnTUee Uoseestad ﬁgrbobwramﬁsawq sibsgquentl chﬂpwrw Beded
U
(U413l 0 AR AL OB AL (P it

suspernsi on, al so known as LENTE I'LETIN I'l, HUMULIN L, or. NOVOLINL; (10)
N 0! 9 oSS Bob o BBt ot o (1)
oo, 2 s gl o ony o YRR 215
N PenFill, NOvgtlohexemr df-iyl) aainajurlphav R - glucopyranosyl - (1 - 4) - O - alpha -

D - glucopyranosyl - (1 - 4) -, also known as AG — 5421, Bay -g-542, BAY-g-

542, GLUCOBAY, PRECOSE, GLUCOR, PRANDASE, GLUMIDA, or

ASCAROSE);

(2) Miglitol (3,4,5 - piperidinetriol, 1 - (2 - hydroxyethyl) - 2 - (hydroxymethyl) -,

(2R (2alpha, 3beta, 4alpha, 5beta)) — or (2R,3R,4R,5S) -1 - (2 -

hydroxyethyl) - 2 - (hydroxymethyl - 3,4,5 — piperidinetriol, also known as

BAY 1099, BAY M 1099, BAY-m-1099, BAYGLITOL, DIASTABOL,

GLYSET, MIGLIBAY, MITOLBAY, PLUMAROL);

(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 - 2 - glucopyranosyl - (1 - 4} - 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 -
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122 (13) regular insulin injection such as ILETIN Il Regular, NOVOLIN R
VELOSULIN BR, NOVOLIN R PenFill, NOVOLIN R Prefilled, NUMJULINR, or
Regul ar U 500 (Concentrat ed); (14) ARIAD, (15) LY 197535; (16) L-783281;

and (17) TE-1741 1. } I nsulin secretion nmodul ators such (I_)
gl ucagon- | i I(Byfﬂfé)ﬁiyn"@éhﬂ 1 @90 knovemasiA §1H9GAQ d28, BASEN, GLOSTA

gl ucose-ins (bgtpjé-pm-c peptide (G P) and its mnetics; (3) exendin and its
mnetics; (4 I'peptyl protease (DPP or DPPIV) inhibitors such as (4a)
DPP- 728 or LAF 237 (2 - pyrrolldlnecarbonltrllel - (((2 - ((5 - cyano - 2

- pyridin am. n et hyl m no cet kno as NVP - DPP - 728, DPP -
722A LAFe/é) Ipgghjns '%’E 9%9)99 ?Cé'\ég(wﬁe"m e-aqt'(ngsanégng-a@mg amino -

3 - LM, norpiﬁfgc?%mél&’ mhé‘led?’ns lih Mg R ééﬂa&ﬁ/}a |F1§'|§ﬁf@li h%éﬁli)l%ﬂﬁh 225

(tryptophyl tet rahy roi soqui nol' I ne oxy acid);
(4d) (D/ahlroleopymlr) dhsulirdengloguesy syich addnsulin molecules with minor differences in

o B LR gL bR ot RN eRE e ST BRI R S
(4h)m|i?h@ 9 Qﬁd @nbb‘sbﬁ\% nSuGIAIBD N AES fiRfide, bitble FERRmiItENDI tor's; and
(4)) SDz 2 444 (5) glucagon antagoni sts such as AY-279955; and
(1) Biota;
(2) LP 100;
(3) (SP - 5 - 21) - oxobis (1 - pyrrolidinecarbodithioato - S, S') vanadium,
(4) insulin aspart (human insulin (28B - L - aspartic acid) or B28-Asp-insulin,
also known as insulin X14, INA-X14, NOVORAPID, NOVOMIX, or
NOVOLOG);
(5) insulin detemir (Human 29B - (N6 - (1 - oxotetradecyl) - L - lysine) - (1A -
21A), (1B - 29B) —~ Insulin or NN 304);
(6) insulin lispro ("28B - L - lysine - 29B - L - proline human insulin, or Lys(B28),
Pro(B29) human insulin analog, also known as lys-pro insulin, LY 275585,
HUMALOG, HUMALOG MIX 75/25, or HUMALOG MIX 50/50);
(7) insulin glargine (human (A21 - glycine, B31 - arginine, B32 - arginine) insulin
HOE 901, also known as LANTUS, OPTISULIN);
(8) Insulin Zinc Suspension, extended (Ultralente), also known as HUMULIN U
or ULTRALCNTE,
(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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(6) anylin agonists which include, but are not limted to, pramintide
(AC-137, Symlin, tripro-anylin or pranlintide acetate). The present
corrpounds may also increase insulin sensitivity with [ittle or no increase
in body weight than that found with the use of existing PPAR gamma 123

agoni sts. @3lregiiar ﬂwuabelhjectl@gemmasﬂﬁﬂmul@b:gularsblOVOLMRt onyl ur eas,

agon; ot Sesana&%ﬁc'a"st LR NGV onsah OV BT Brsuy r@@@ﬂi&&ﬁgﬁm so
may i ncrease Jraé%qmgll Br%dd R?c%d@ﬁtt lp&pl sm providing a method for |osing

wei ght, losin ower i ng dody nmass index, lowering lipids (such
as |loweri ngm)rAlglAm"erl des) or treating obesity or the condition of being

over wei ght l'ipid [ owering agents include bile acid
sequest ran(@lﬁxl-\fnggfg% aci d derivatives, nicotinic acid, and HMGCoA

reduct ase 788581 sRfecCi fic  exanpl es include statins such as
LI Pl T@(r)?@&@?r? PRAVACHOL(r), LESCOL(r), and MEVACOR(r), and

pi t avast at (t7)(Tedvddtati n) (N ssan, Kowa Kogyo, Sankyo, Novartis) and
extended rel ease forns thereof, such as ADX-1 59 (extended rel ease

| ovastatin), as well as Colestid, Locholest, Questran, Atromd, Lopid, and
Tricor. Ex@rpineslimbetietiod rpodidatore sidmasi ng agents i ncl ude

anti - hypertensive agents u enSJn convertln enzyme (ACE
i nhi bi %/grs(f)@%?ﬁ‘? FK%PFB’E %RQE} g?g”‘? CFn Mavi kg I\/bngprll( )

Prinivil, by @é&se-m%@l%plérﬂépgéét((sllﬂ’)andiﬂéﬁﬁlﬁf&w bl ockers (such as
Cardura, Dibenzyline triin, Mnipress, and M nizide) alphal/beta

adr ener gi c(iB)) @Wrsaodui@rmmet@@z eg, Nornodyne, and Trandate), cal cium

channel ers Car di zem Cover a-HS,
Di | acor, pRLY pfoggﬁ% Hﬁgﬁhoi& op, )E@P' Q@r ﬁ& &hdi |, Procardi a,
Procar di a XL (4‘él)l|I}PP-7282<ﬁq4AW23¢Q2 p@ﬂdhdno{ecadb@n)tnlem u(((ﬂ L ((S.- @agoGtZanSI n

Il receptor antagonists (such as Atacand, Avapro, van),
beta adr ener gi c ~By5eiah s‘?‘r('@%ﬁﬂlé/@%@ é@étyl)B B@‘é(ﬂraérﬁ\?sBr@\%gm » Cartrol,

| nderal, Kerlon a I p or Sectral, Tenorm n, Toprol-XL, and
Zebet a), vasodi fﬁaE[’%r ??g‘u}:‘ IFO Q oni t, Dlat rat e, SR I mdur, | sno,
I'sordil, |sorib)P 3298 or P32/98 (di- (3N -((2S, 3S) - 2 - amino - 3 - methyl -

pentanoyl) - 1, 3 - thiazolidine) fumarate);
(4c) TSL 225  (tryptophyl - 1,2,3,4 - tetrahydroisoquinoline - 3 - carboxylic
acid);
(4d) Valine pyrrolidide (valpyr);
(4e) 1-aminoalkylisoquinolinone-4-carboxylates and analogues thereof;
(4} SD7 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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Titradose, Monoket, Nitro-Bid, Nitro-Dur, N trolingual Spray, N trostat,
and Sorbitrate), and conbinations thereof (such as Lexxel, Lotrel, Tarka,
Teczem Lotensin HCT, Prinzide, Uniretic, Vaseretic, Zestoretic). 124 F.

Bi ol ogi cal Exanples Transfection assay nethod for PPAR receptors HEK293
cel | s agenistgyr Onal anti-GRBMi¢agenisbdanirclpid msalin, exlilfonylird R arddes, gl ut ami ne

). . Th I -t ransf ect ith DNA for PPAR-Gald4 (PPAR(X,
y or Bebidsto Tl PEAT It e, T GFAR Saciha Sgheisivand dateagent
On t heHR @WaIgalya agBfisfedi um was repl aced with 5% Charcoal treated FBS

growth nmedium “After Six hours, cells were trypsinized and seeded at a
density of 50,000 cell/well into 96well plates and incubated overni ght at

vehicl e and MeIBBREEPTBpUs HEarSehRcronss i andBydeimetdlitor o <
Luci f presding@ méithidd Mrosihg eghtURisiHg ﬁahw%;rﬁ,a@w%ng bdeyGhbss frfexAssay Kit

from Pronega. DVRI E- C Reagent was purchased from 3CO “Cat. No. 10459- 014.
OPTI - lawvgringdirids ésucheas lawastnouniolyeeriges)caatreating obhesity @abeCanditin. of31985.

St eady: o‘;é’,&j a i 1. ed frqm .Pro a Part#, E254B. A

varie ?ﬁgfo exaﬁiﬁq‘g' %&%ﬁ%é’%&?ﬁ%@fé ﬁﬁ%ﬁtsa{%’u %?ﬂlgt?,c' ?%eftﬁag%e of in

Vi trofibﬂeiabtds?er&atwgs,aﬁiewirﬁ@ﬁemeahdtl-ilMGGtml rmuum&eamﬁ{bk@m: S;%beﬂ’ﬂik e cases,

wh iple EC50's are shown, nuldiple surenent s re taken.

ot ur SRl NGk de et R eI AT L TR T ORS, AP O, FRAV RGO BRaELOet i vi t i es

i dent Lgal ® : : i npound

e N EMEASDIRPTEE BEEHIA BfeyatlFENGsFo, kKiwg oGSO E

0. 08, Noveris) and extended release forms thereof, such as ADX-159 (extended release
lovastatin), as well as Colestid, Locholest, Questran, Atromid, Lopid, and Tricor.

Examples of blood pressure lowering agents include anti-hypertensive agents,
such as angiotensin-converting enzyme (ACE) inhibitors (Accupril, Altace, Captopril,
Lotensin ,Mavik, Monopril, Prinivil, Univasc, Vasotec, and 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 |l receptor antagonists (such as Atacand, Avapro,
Cozaar, and Diovan}, beia adrenergic blockers {such as Betapace, Blccadien,
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).
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4 29.6 1255 0.02, 0.08, 0.04 0.01, 0.36, 0.36 6 3.3, 3.7, 3.3 7 211 8
215 9 16.6, 18.5 10 29,56 11 5.7 12 19.9 13 79 14 16.2, 21.5 15 0. 76,
0.56, 0.88, 3.4, 5.0, 1.1 16 22.4, 27.5 17 4.2, 3.2, 1.5, 4.5, 0.69, 2.7
18 4.3, 4.3 19 7.5, 6.5 20 3.4, 14.6, 1.4 21 3.7, 4.2 22 1.3, 2.6, 1.4,
2.1, F. Bidlogical Examples6 24 6.3, 6.6, 5.1, 6.6, 6.4, 3.7 25 25.2, 8.9,
8.8 26 126 27 11.9, 18.5 28 57.3, 67.8 29 62.1

Transfection assay method for PPAR receptors

HEK293 cells were grown in DMEM/F-12 Media supplemented with 10%FBS
and glutamine (GIBCOBRL). The cells were co-transfected with DNA for PPAR-Gal4
(PPARa, y or 8) receptor and Gal4-Luciferase Reporter using the DMRIE-C Reagent.
On the following day, the medium was replaced with 5% Charcoal treated FBS growth
medium. After six hours, cells were trypsinized and seeded at a density of 50,000
cell/well into 96well plates and incubated overnight at 37 °C in a 5% CO, incubator.
Cells were then treated with test compounds or vehicle and incubated for 24 hours at
37°C in a 5% CO, incubator. Luciferase activity was assayed using the Steady-Glo
Luciferase Assay Kit from Promega. DMRIE-C Reagent was purchased from GIBCO
Cat. No.10459-014. OPTI-MEM | Reduced Serum Medium was purchased from
GIBCO Cat. No. 31985. Steady-Glo Luciferase Assay Kit was purchased from
Promega Part# E254B.

A variety of example compounds have been made and tested, with a range of
in vitro results. Below are representative compounds and data; in some cases, where
multiple ECs¢’s are shown, multiple measurements were taken. Naturally, different

compounds in Formula (I) may have not have activities identical to any one compound

below.
Table 2. In Vitro Data
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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30 23.9 31 >1000 32 11.2, 11.2 33 4.7, 4.6 34 16.3, 17.7 35 2.3, 4.1
36 52.9 37 1.9, 2.9386.9, 7.7, 19.7, 6.5, 4.6 39 12.5, 17.9 40 39.3,
43.7 41 144 42 8.0, 7.9 127 43 43.2 44 24.3 45 618.3 The conpounds in
Table 3 are also of interest., which have been nmade and tested |ikew se:

Tabl ¢ 3. Conpoungs of Interest Structure, h(y@"gl &@JOW gggo (PPAR del ta)
nM 1H NMR (400 , CD30D) >3000 6 7.50 98- 7.08 (m 6
H, 474 (s 2 H) Hm(‘.~nr'%47'a(q,7|—n 4.06-4.22 (m 4 H),6 3 84 (m
2H,)| 373 S~G(m 1H, 358 (m 1H), 33,37, 33

7 211

8 215

9 16.6, 18.5

10 29, 56

11 5.7

12 19.9

13 79

14 16.2,21.5

15 0.76, 0.56, 0.88, 3.4,5.0, 1.1

16 22.4,27.5

17 42,32, 1.5,4.5, 0.69,2.7

18 43,43

19 7.5,6.5

20 3.4,14.6,1.4

21 3.7,4.2

22 1.3,2.6,14,2.1,4.2,2.3

23 70
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p0346 (m 1H, 3,23-3.36 (m 3H, 3.13(m 2 H, 2.33 (s, 3 H, 2.31
(s, H), 1.24 (t, J =7.0Hz, 3 H, 1.12 (t, J = 7.0 Hz, 3H); M (ES
mz: 459 MH. "HNW (300 vHz, CDCI3) 17.6 5 7.51 (d, J =8.7 Hz, 2 H,
HO2C.,0 CF3 7.19 (m 2 H), 6.91 (d, J = 85 Hz, 2 H, 6.62 (d, J = 1-51
Sn, "0 8.4 Hz , 4.56 (s, 2 H, 4.07 , ¢z, #2H),  3.01 (t,) J =
7.0 Hz, 2H), 2%‘&(5 3 H), [2.06 (m 2H)é§61\6/5§%% e 423 (MiNa") | G
O her_Enbodi ments The featunes and principles of the invention are
illTustrated in the discussign, exanpl es, angsglsal R herein. Various
adapt ati ons and nodi fications of the invention wll be apparent to g
perspn-of ordinary skill inftthe art and such other enbodinents 128 gre
al sojwithin thezsscope of the invention. Publicatigons cited herein arg
incoyporated in their entinety by reference. 129 CLAIMS 1. A conpoynd of
For np-a—(H)+—OH-R—X%R2—+—Réd—+—W

27 11.9,185

28 57.3,67.8

29 62.1

30 23.9

31 >1000

32 11.2,11.2

33 4.7,4.6

34 16.3,17.7

35 2.3,4.1

36 529

37 1.9,2.9

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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Y Z\
is S

- CH2-,

CHz,

wherein X is selected froma covalent bond, S, or 0; Y
or O; W - represents a group selected from-CH=,
CH2-CH2-, -CH2-CH=, and -CH=CH-; Z is selected fromO, CHl and

provided when Y is O, Zis 0; R and R2 are independently sel ected

R3 HO H I

from
i ndep
hal o

H CL.3 alkyl, Cl1.3 alkoxy, halo, and NRaRh,wherein Ra and Rb afe
endently Hor Cl1.3 alkyl; R3 and R4 are independently selected ffomH,

and |
bot h
The ¢

Rd are i ndepgndently H

cyano, hydroxy —acetyll Cl1.5alkyl, Cl. 4alkoxy, and NRCRd where|n R
or C1_3 alkyl, provihged that R3 and R4 arg not

a pharmaceutically acceptable salt thereof. 2.
ein-X is S or 0. 3.—The conpound of clai

H; is 1 or 2; 130 or

f—clalm-l1-wher
T T CAT L) == LALELA>2

n

wher ¢
5 Tk
wher
of cl

claim9 wherein -

of cl

und of claim1l vvhere1|8r3 X is a coval ent bonhd.

erein Yis 0. 6. The conpound of claim1l

. 4. The conpo
d of claim1

SO0

- mpound
CH2. 9. The conpound of cIa|n11 wherein -

Mﬁﬁ ynd of

e conpound

aiml whereln Zis CH or
- - W- - The corhpmlwmt'ﬁablgﬂ?are%so ofirterésEhidich ilaaOe be@hfﬁn

represents -
igsted likpwisein - - - - - W- - - - - represents -CH:,

Table 3. Compounds of Interest

Structure Physical Data ECso (PPAR delta)

nM

"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
=7.0 Hz, 3 H), 112 (t, J=
7.0 Hz, 3H); MS (ES) m/z:
459 (M-H").

>3000

HO,C._O

*H NMR (300 MHz, CDCls)
87.51(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 = 5.3 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
HO,C.__O

o
S/\_ /\O

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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CH2-CH=, or -CH=CH. 12. The conpound of claimlwherein R3 and R4 are

i ndependently selected fromH, halo, cyano, Cl-4 alkyl, and Cl-3 al koxy.
13. The conpound of claim 1l wherein R, and R2 are independently sel ected
fromH C _3alkyl, Cil.3alkoxy, F, d, and Br. 131 14. The conpound of claim
13 whareatscRivithindhBZcape of iz peedton .| Pudicatibrsicitdd bendih areiftprporakidhoxy, F
and C.. 15. The cgrrgofund of claim1l wherein R3 and R4 are independently

sel ectb i1l CRRRLY DRESTEreNcPano, hydroxy, C 2-4 acyl, Cl_4al kyl, and

C _3al koxy. 16. The conpound of claim 15 wherein R3 is independently
selected fromH F, d, nethyl, and nethoxy. 17. The conmpound of cl aim 15
wherein R4 is independently selected fromF, d, nethyl, nethoxy,
trifluoronmethyl, fluoronethyl, difluoronethyl, chlorodifluoronethyl,

di chl or of | uor omet hyl , fl uoromet hoxy, difl uoronethoxy,

chl or odi fl uor omet hoxy, dichl orofl uoromet hoxy and trifluoronmethoxy. 18. The
conpound of claim1 wherein R3 is selected fromnethyl, nethoxy, H C,

Br, I, OH -CH(CF3)2, CF3, -0OCF3, -N(CH3)2, -O CH200OH, and -COCH3, and R4
is selected fromH d, and nethyl. 19. The conpound of claim1l wherein R3
is selected fromH, F, d, nethyl, and nethoxy, and R4 is selected fromF,
A, nmethyl, fluoronmethyl, difluoronethyl, fluoronethoxy, difl uoronethoxy,
trifluoronmethyl, trifluoromethoxy, and nmethoxy. 20. The conpound of claim
1 wherein R is selected fromH, CF3, nethyl, Cd, and nethoxy, and R2 is
selected fromH d, and nethyl. 21. The conpound of claim 20 wherein X is
a coval ent bond. 22. The conpound of claim21 wherein X is coval ent bond, Y
is Sand Zis 0. V

129



132 23, The conpound of claim1l wherein Xis 0 and Y is O 24. The conpound
of claim1l wherein Xis 0 and Yis S. 25. The conpound of claiml1l wherein Y
is 0and Zis 0. 26. The conmpound of claiml1l wherein Yis S and Zis O.

27. The conpound of claim1l wherein R is selected fromH, CF3, nmethyl, d,
and nethoxy; R2 is selected fromH d, and nethyl; R3 is selected fromH,
F, d, nmethyl, and nethoxy; and R4 is selected fromF, d. nethyl,
trifluoronmethyl, trifluoronethoxy, fluoronethyl, fluoronethoxy,

di fl uoronet hyl, difluoronmethoxy, and nethoxy. 28. The conmpound of claim1
wherein XisO YisO R3 is selecte€UHAIMEH, F, C, nethyl, and nethoxy; and
R4 is selected fromF, d, nethyl, CF3, OCF3 and nethoxy. 29.The conpound
of claiml1l wherein Xis 0; Yis S R3is selected fromH, F, Cd, nethyl,
and net hoxy;1.aAdoRpdundsd|Fecmath filpom F, C, nethyl, CF3, OCF3 and net hoxy.
30. The conpound of claim1 wherein X is covalent bond; Y is S; 133 R3 is
selected fromH, F. d, nethyl, and nethoxy; and R4 is selected fromF, d,
nmet hyl , CF3, OCF3, and mnet hoxy.

OH R4
O)\/x Rz R4
Y LY \Z Rj
HO H
Il
wherein
X is selected from a covalent bond, S, or O;

Yis SorO;

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

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

Ry and Rz are independently selected from H, C4_3 alkyl, C4.3 alkoxy, halo,
and NR;R, wherein R, and Ry, are independently H or Cy.3 alkyl;

Rs and R4 are independently selected from H, halo, cyano, hydroxy, acetyl,
Cisalkyl, C14alkoxy, and NR:Rq4 wherein R, and R4 are independently H

or Cq.zalkyl, provided that R; and R4 are not both H;

nis1or2;
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31. The conpound of claim1 wherein Yis O ZisO; R3is selected fromH,

F, A, nmethyl, and nethoxy; and R4 is selected fromF, d, nethyl, CF3, OCF3
and nmet hoxy. 32. The conpound of claim1l wherein Yis S, ZisO; R3is
selected fromH F, d, nethyl, and nethoxy; and R4 is selected fromF, O,
met hyl, CF3, OCF3 and net hoxy. 33. The conpound of claim1 wherein R3 is
selected fromH F, d, nethyl, and nethoxy; and R4 is selected fromF, d,
met hyl , CF3, OCF3, and nethoxy. 34. The conpound of claim 1l wherein Xis O;
Yis O R is selected fromH, CF3, nethyl, d, and nethoxy; R2 is selected
fromH d, and nethyl; R3 is selected fromH, F, d, nmethyl, and nethoxy;
R4 is selected fromeF, ﬁl methgl, ﬁFﬁ 3 and nethoxy; and nis 1. 35.
The conpo®hd@ RiRrERseHicaliAsreRtablersalidngrect j s s 134 R is selected from H,
CF3, nethyl, d, and nethoxy; R2 is selected fromH C, and nethyl; R3 is

selected fromH F, d, nethyl, and nethoxy; and
2. The compound of claim 1 wherein X is S or O.

3. The compound of claim 2 wherein X is O.
4. The compound of claim 1 wherein X is a covalent bond.
5. The compound of claim 1 wherein Y is O.
6. The compound of claim 1 wherein Y is S.
7. The compound of claim 1 wherein Z is O.

8. The compound of claim 1 wherein Z is CH or CH,.

9. The compound of claim 1 wherein - ---- W----- represents —CH,— or
—CH;—CHy—.

10.The compound of claim 9 wherein - - - - - W----- represents —CH,—.

11. The compound of claim 1 wherein - -- - - W----- represents —CH=, —

CH,—CH=, or —CH=CH—.

12. The compound of claim 1wherein R; and R4 are independently selected

from H, halo, cyano, C.4alkyl, and C.5 alkoxy.

13.The compound of claim 1 wherein Ry and R, are independently selected
from H, Cy3alkyl, Cq.3alkoxy, F, Cl, and Br.
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R4 is selected fromF, O, nethyl, CF3, OCF3 and net hoxy.

36. The conpound

of claim35, wherein n = 1. 37. The conpound of claim1 which is selected

fromacetic acid, {4-[(2R)-2-hydroxy-3-(4-trifluoronethyl
propyl sul fanyl]- 2-nethyl - phenoxy}-; acetic acid,

- phenoxy) -

{4-[(2S)-2-hydroxy-3-(4-trifluoronethyl-phenoxy)- propylsul fanyl]-

2- et hyl - phenoxy}-; and

{4-[2-ethoxy-3-(4-trifluoromnethyl-phenoxy)-propoxy] -2-net hyl - phenoxy} -

acetic acid. 38. A pharnaceutical conposition conprising a conpound of any

of claim1, 1¢21he26m®9md3ﬂ clddd, 1 BBhe@h) R3and Fp,aramtiependadstly gelgetedod f or

treating or | biting,the re SI of a PPAR-delta nediated condition,
ofiB & RetiyhnBieRet 3

sai d net hod co

i A a patient in need of treatnment a

pharmaceutically effective anount of the conposition of claim38. 135

15.The compound of claim 1 wherein R3 and R4 are independently selected

from H, halo, cyano, hydroxy, C ;.4 acyl, Cy.4alkyl, and C4.3 alkoxy.

16. The compound of claim 15 wherein Rj is independently selected from H,

F, Cl, methyl, and methoxy.

17.The compound of claim 15 wherein R4 is independently selected from F,

Cl, methyl, methoxy, trifluoromethyl, fluoromethyl, difluoromethyl,

- chlorodifluoromethyl, dichlorofluoromethyl, fluoromethoxy,

difluoromethoxy, chlorodifluoromethoxy, dichlorofluoromethoxy and

trifluoromethoxy.

18. The compound of claim 1 wherein Rj is selected from methyl, methoxy, H,
Cl, Br, I, OH, —CH(CF3);, CF3, —OCF3, —N(CH3)2, —O—CH,COOH, and

—COCHs3, and Ryis selected from H, Cl, and methyl.

19. The compound of claim 1 wherein Rj 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.

20.The compound of claim 1 wherein R, is selected from H, CF3, methyl, Cl,

and methoxy, and R;is selected from H, CI, and methyl.

21. The compound of claim 20 wherein X is a covalent bond.

22. The compound of claim 21 wherein X is covalent bond, Y is Sand Z is O.
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23.The compound of claim 1 wherein Xis Oand Y is O.

24. The compound of claim 1 wherein Xis Oand Y is S.

25. The compound of claim 1 wherein Y is O and Zis O.

26. The compound of claim 1 wherein Y is Sand Z is O.

27.The compound of claim 1 wherein
R, is selected from H, CF3, methyl, Cl, and methoxy;
Rzis selected from H, Cl, and methyl;
Rs is selected from H, F, Cl, methyl, and methoxy; and
Ryis selected from F, Cl, methyl, trifluoromethyl, triffluoromethoxy,
fluoromethyl, fluoromethoxy, difluoromethyl, difluoromethoxy, and

methoxy.

28.The compound of claim 1 wherein
Xis O;
Y is O;
Rs is selected from H, F, Cl, methyl, and methoxy; and

Ryis selected from F, Cl, methyl, CF3;, OCF3 and methoxy.

29.The compound of claim 1 wherein
Xis O;
Yis S,
Rs is selected from H, F, Cl, methyl, and methoxy; and

Ryis selected from F, Cl, methyl, CF3;, OCF3 and methoxy.
30. The compound of claim 1 wherein

X is covalent bond;
Yis S;
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Rj is selected from H, F, Cl, methyl, and methoxy; and

R4is selected from F, Cl, methyl, CF3, OCF3, and methoxy.

31.The compound of claim 1 wherein
Yis O;
Zis O;
Rs is selected from H, F, Cl, methyl, and methoxy; and

R4is selected from F, Cl, methyl, CF3, OCF3 and methoxy.

32.The compound of claim 1 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.

33. The compound of claim 1 wherein
Rj is selected from H, F, Cl, methyl, and methoxy; and

R4is selected from F, Cl, methyl, CF3;, OCF3, and methoxy.

34.The compound of claim 1 wherein
Xis O;
Yis O;
R, is selected from H, CF3, methyl, Cl, and methoxy;
Rzis selected from H, Cl, and methyl;
Rs is selected from H, F, Cl, methyl, and methoxy;
R4is selected from F, Cl, methyl, CF3, OCF3 and methoxy; and
nis1.

35. The compound of claim 1 wherein

Xis O;
Yis S;
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R1 is selected from H, CF3, methyl, Cl, and methoxy;

Rqis selected from H, Cl, and methyl;

Rs is selected from H, F, Cl, methyl, and methoxy; and
Rs4is selected from F, Cl, methyl, CF3;, OCF3; and methoxy.

36. The compound of claim 35, wherein n = 1.

37. The compound of claim 1 which is selected from
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
{4-[2-ethoxy-3-(4-trifluoromethyl-phenoxy)-propoxy}-2-methyl-phenoxy}-

acetic acid.

38. A pharmaceutical composition comprising a compound of any of claim 1,
24,27, 29, 30, 32, 33, 34, 35, 36, and 37.

39. 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 38.
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