44(PIIENOXYALICYL)TIDO)-PHENOXYACETIC ACIDS AND ANALOGS CROSS-REFERENCE TO
RELATED APPLICATIONS 5This Application claims priority to United States Provisional Patent
Application No. 60/504089, filed September 19, 2003, which is hereby incorporated by reference in its
entirety. STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR
10DEVELOPMENT The research and development of the invention described below was not
federally sponsored. 15 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 20 populaj m@mﬁx&ﬁ@nﬁﬁ%ﬁ%ﬁt@&@hﬁ@w@§mmm@h plasma

levels of low densgi([y lipoprotein cholesterol (LDL-C), high plasma levels of triglycerides (>200mg/dl),
and low levels of high density lipoprotein cholesterol (HDL-C) are considered to be among the most

important. Currently, there gredes tRereprRE targetinorev Atpp Arpd (oglyasneges. 25  The

peroxisome proliferator-activated receptors (PPARS) are metabolic sensors regulating the expression-
of genes involved in glucose and lipid homeostasis. Agonists of the PPARa subtype, such as LOPID(r)

(gemfibrozil) and TRIGRREhARSI @hSPHRIP SthREH SRR RYSHEDRS, PHghes 30 AVANDIA(Y)

(rosiglitazone maleate), are used for the treatment of dyslipidemia and diabetes, respectively. Another

member of thidRRlgREPN N AL/ 26 Sflled Ferieprherpt8irdamb Mighdrberetntor delta (PPAR

delta or PPAR@&%@&, NRERSERBNEE NS FREidgetor reported to be involved in regulating genes
involved in lipid metabolism and energy expenditure. PPAR delta has been shown to act as a

"gateway" receptor modulating the expression of the other 5PPARs (Shi et al., 2002, Proc Natl. Acad.
Sci USA, 99(5): 2633 ASUBEINFaREGARDING FEDERALLY SPONSORED RESEARCH OR

10 DEVELOPMENT

The research and development of the invention described below was not

federally sponsored.

15
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
20 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 (>200mg/dl), and low levels of high density lipoprotein
cholesterol (HDL-C) are considered to be among the most important. Currently,
there are few therapies targeting low HDL-C and triglycerides.
25
The peroxisome proliferator-activated receptors (PPARSs) are metabolic
sensors regulating the expression of genes involved in glucose and lipid
homeostasis. Agonists of the PPARa subtype, such as LOPID® (gemfibrozil)
and TRICOR® (fenofibrate), and agonists of the PPARYy subtype, such as
30  AVANDIA® (rosiglitazone maleate), are used for the treatment of dyslipidemia

and diabetes, respectively. Another member of this nuclear receptor family, the



receptor subtype has a distinct tissue distribution: 1) PPARa shows the highest expression in liver, 2)
PPARYy appears primarily in adipose tissue, and 3) PPARS8 has the widest distribution -- ubiquitously in
adult rat (Braissant et al., 1996, Endocrinology 137(1): 354-366) and in all the human tissues tested to
date, 10including liver, kidney, abdominal adipose and skeletal muscle (Auboeuf et al., 1997, Diabetes
46(8)1319-1327). Recently, potent ligands for PPAR3 have been published, providing a better
understanding of its function in lipid metabolism. The main effect of these 15 compounds in db/db mice
(Leibowitz et al., 2000, FEBS Lett. 473(3):333-336) and obese rhesus monkeys (Oliver et al., 2001, -
Proc. Natl. AgpaglofisoroS Arob{enaidosctigatbdwasepiondettes (PR AR deltneity” ARSpisialsbaesterol

(HDL-C) and a decrease in triglycerides, with little effect on glucose (although insulin levels were
decreased in"MiGRREFS. WSE%}%%%%\%QSO%%P@S'}%%}%%WB‘g?r\éﬁgsﬂgl(rfgggﬂs ArgEii%a process called
reverse choldatgsvieddndjymic.ii¢iabiotisananendigytiogpeegiterd.a RETARE ek Has desasterol and

phospholipids to the apolipoprokein A-l component of HDL.. is mediate he ATP binding cassette
transporter AFPR@’@A%)a&ﬁaV\gnae §8Y3§9reﬁ%l i n98% %ﬁ%tnhﬁ&f(%é)% %%1 @E? égirRS activation
has beers shanpwRsn(Sbast dlD2002eRedtHNaily 25t aBsictififo B (e 281id+261 BB CR4ctOliver et al.,
2001, Proc. Natl. Acad. Sci. USA 98(9):,5306-5311). Through i ion of ABCA1 mMRNA expression in
macrophages, ?ﬁﬁ?{§§§g¥ﬁ§t§ﬂ§a?/ %ﬁ‘@g?s%sﬁﬁg@h%ﬁgm Bgﬁr&&gn%hr%vyﬁog\p@ &%’\‘éggei:holesterol
from lipid-ladeqdrassphiropse By ePARDibEnea e dm@inpmedins sitass) end G jasmRSExisting

therapy for 30 hypercholesterolemia,includes the statin drugs, which decrease LDL-C but show little
effect on HDLh@s teywiresb Aigtdt \H@'ﬁ’PA’IQQ%%‘:’ﬁl@W%qg@H% ﬂiﬁ? dliir%ﬁgce only modest

HDL-C elevatpiydbrafdsipni Bre1thabiraesy, drdAR8liogertisis aretissises telied toglyterides, an
additional risk factor for. cardigyascular disease and diabetes Elevated free fatty acid level has been 5
shown t&0contRE4RINg ‘H’ﬁfﬁk'ygg& onHna AYPASG A fﬁhgﬁ&z%&i%@@%ﬁ BEDINGS OF
THE ASSOCHIERD b abetddEB(EAN FHHVSITIANS (1999 May-Jun), 111(3), 241-8). Examples of
known PPAR delta agonists variously useful for
Recently, potent ligands for PPARS have been published, providing a
better understanding of its function in lipid metabolism. The main effect of these
15 compounds in db/db mice (Leibowitz et al., 2000, FEBS Lett. 473(3):333-336)
and obese rhesus monkeys (Oliver et al., 2001, Proc. Natl. Acad. Sci. USA
98(9):5306-5311) was an increase in high density lipoprotein cholesterol (HDL-C)
and a decrease in triglycerides, with little effect on glucose (although insulin
levels were decreased in monkeys). HDL-C removes cholesterol from peripheral
20 cells through a process called reverse cholesterol transport. The first and rate-
limiting step, a transfer of cellular 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
25 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

30 hypercholesterolemia includes the statin drugs, which decrease LDL-C but show



10hyperlipidemia, diabetes, or atherosclerosis include L-165041 (Leibowitz et al., 2000) and
GW501516 (Oliver et al., Proceedings of the National Academy of Sciences of the United States of
America (2001), 98(9), 5306-5311). Treatment of differentiated THP-1 monocytes with GW501516
induced ABCA1 mRNA expression and enhanced cholesterol efflux from these cells. 15 Summary of
the Invention The invention features compounds of Formula (1) below: OHRi  wherein Xis
selected from a covalent bond, S, and 0; 25Y is S or 0; Zis 0 or CH2, provided when Y is 0, Z is 0; R1
and R2 are jptiepfiadeoity dBlo@editbtheHibEdied pthigl FPAR@lsguyidtelthatnthiRaib wherein Ra and

Rb are independently H,or C1.3 alkyl; 5 R3 R4, are independently selegted from H, halo, cyano,
C1.5 alkyl, FRR}W %f'ﬁup &919 @EM'H%W?&&T&F?&W@W&@%%@{E%@ atpeeiﬁb%arxgﬁdently H or
C1.3 alkyl, previgerktenRt angdyRilsd eeaothatylvcdiRle 2l Rilwshidenpendentipselected from halo,
phenyl, C1_9 alkyl, C1..8 alkoxy, C2.9 alkenyl, C2-9 alkenyloxy, C3-7 chloaél&]l, CS_chycloalkoxy, Cs.

7cycloalkyl-€ArAipvASear Jispase ard dighrigs,, Elsvalsdibskimityacit eyl hashe

CaJcyclkalkypwrGioatsauibiae to insulin resistance and progression of diabetes (Boden, G.
PROCEEDINGS OF THE ASSOCIATION OF AMERICAN PHYSICIANS (1999
May-Jun), 111(3), 241-8).

Examples of known PPAR delta agonists variously useful for
10 hyperlipidemia, diabetes, or atherosclerosis include L-165041 (Leibowitz et al.,
2000) and GW501516 (Oliver et al., Proceedings of the National Academy of
Sciences of the United States of America (2001), 98(9), 5306-5311).
Treatment of differentiated THP-1 monocytes with GW501516 induced ABCA1

mRNA expression and enhanced cholesterol efflux from these cells.

15
Summary of the Invention
The invention features compounds of Formula (1) below:
OH R,
Rs Rs
20 0]
wherein

X is selected from a covalent bond, S, and O;

25 YisSorO;



15R5 and R6 together form C1.5 alkylidenyl or C3.8 alkenylidenyl, or R5, R6 and the carbon atom to
which they attach together form C3-7 cycloalkyl or 5- or 6-membered heterocycle; nis 0, 1 or 2; and 20
mis 0, 1 or 2; or a pharmaceutically acceptable salt thereof. 25The 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 30 lowering agents, or
both. Another a&e& of thélinpeovidedivheleY nsethellisdPusing 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 5 difeasas] Ricaad iidepgyeniyraslegise fieonektetalealie! hGpo aitixyhbrisierolemia,
hyper'LDL'ChOIeSteéﬂlc?rNiﬁaﬂ%%”ﬂla%mi%ﬁﬂ&@g@%‘?ﬁ&ﬁé}‘fhgnﬂ?Wor G4 alidfle €mbodiment of the
0

present invention is a method for treatinga 10 PPAR-delta mediated condition, said method comprising
administéring to a patient in need of treatment a pharmaceutically effective amount of a compound or

composition describgd i .ﬁgqﬁa@r %ﬁﬁ@rﬂl §é\E8féB?reFﬁ§9nﬁg?¥e9§"Qﬁ|ojS@ maipd for inhibiting
the 150nset and/orqlﬁ?n itn?gﬂhe progrgssion oy] a PPAR-delta mediated cond’ltio1r'15, said’
hydroxy, C 2.4 acyl, Ci.4alkoxy, and NRcRq wherein R and Rq are

independently H or C4.3 alkyl, provided that Rz and R4 are not both H;

10 Rs and Rs are independently selected from halo, phenyl, C4galkyl, C1.s
alkoxy, Ca.g alkenyl, Cz.g alkenyloxy, Cs.7 cycloalkyl, Cs.7 cycloalkoxy, Cs.
7cycloalkyl-C+.7alkyl, Cs.zcycloalkyl-Ci.7alkxoy, Cs.rcycloalkyloxy-Cq.salkyl,
and Cs-rcycloalkyloxy-Ci.zalkoxy, or

15 Rs and Rg together form C4.g alkylidenyl or Cs.galkenylidenyl, or Rs,
Re and the carbon atom to which they attach together form Cz;
cycloalkyl or 5- or 6-membered heterocycle;

nis 0,1 or 2; and
20
mis 0, 1 or 2;

or a pharmaceutically acceptable salt thereof.

25 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

30 lowering agents, or both.



method comprising administering to a patient in need of treatment a pharmaceutically effective amount
of a compound or composition described herein. 20Examples of conditions that can be treated with a
PPAR delta-agonist include, without limitation, diabetes, cardiovascular diseases, Metabolic X
Syndrome, hypercholesterolemia, hypo-HDL-cholesterolemia, hyper-LDLcholesterolemia, dyslipidemia,
atherosclerosis, and obesity. Dyslipidemia includes hypertriglyceridemia, and mixed hyperlipidemia. For
example, 25dyslipidemia (including hyperlipidemia) may be one or more of the following conditions: low
HDL (< 35 or 40 mgiaipthegrabiglptefitesitvantiondidudesimehddslofuding thg/disclosed Additional

features and advantages of the inveption will become g Of om the detailed discussion,
examples, arf@®BIHE %W”BBPeﬁlﬂarBéEe’ﬁ&%ﬁ me?ﬁ]?]% ﬁ%}en 59 ‘fé%tBF%%%?fﬂEog&.ons containing

compounds @hiiBRnglehe) prd@@eéioneoﬁlamm@diulsamiﬁéctw nnelﬂ‘édls/wﬁasia'@dﬁberB/EReferred
compounds of the inve tlon ote tPP IE& elta ons ‘tE ﬁ eat least one ar(l Epreferably two
or three of th8&RowAg GRS gf%% Wd o pa [BRESY |’tﬁ1@b%¥8ﬁ8?§erolemia,
hypertrlgiyceamsldwatabb{m mmwombammmwmsmmmm XypyrkiDixe: 1) increasing HDL-
10C level, 2 Iowerl in ree fatt a reaS| msulln levels.
mprovemen RPIEBEIE T Y e A e A BTSRRI SSELSr Ao
decreased leggksitjriglycerides and free fatty aC|ds contrlbutes to reduce obesity and ameliorate or
prevent diabetes. 15PPAR 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 sho@nearnumidr AR pitiesl ipteskeat ipogrtiesis @anoh ethydd oA tosddiageae xpression; it has

also be assocjated, with the nucle rre sors SMRT. (silencing mediator for
20 retin 9d ar%}y; %ﬁé? ‘i orrnrﬁo'nae%gccé’p rssmsi?A @‘&%&Qﬁgfrﬁg ﬁéto%ré"é‘ésa%gf‘ a‘se Zassociated
repressor prqbeﬁ‘én'atndid%ﬁfstl(mwaet(aepbatmasept‘ﬁaﬂs eftaditie mruiurdthyf mediatpaliby these

nuclear receptors such 0 a@d II diabetes, can be indirectly mediated by PPAR delta
(See, for exaMTSTESS oy gggggb OCXIEFH Acad. Sci USA, 99(5): 2613-2618).

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

herein.

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

25  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

30 from the detailed discussion, examples, and claims below.



25 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 30with other existing therapies. The invention is further described below. The
specification is arranged as follows: A) Terms; B) Compounds; C) Synthesis; D) Formulation and
Administration; E) Use; F) Biological Examples; G) Other Embodiments; and claims. A. Terms

The term 'subject” as used herein, refers tBetaiethRess@dptiaPly a mammal, Most preferably a human,
who has been the object of treatment, 5 observation or experiment. The term "therapeutically

effective amount’ agyisea\asiRMN AARS BBHSDSHBRS! UM AR BRAHBALABHPAARHIH agent that

elicits the biological or medicinal response in a tissue system, animal or human that is being sought by
a 10researchrethestbavar@ummaticaediercasddnehedsiebusigdteMcludes alleviation, prevention,
treatment, or the delay of the onset or progression of the symptoms of the disease or disorder being

treated. Conditions directly or indirectly mediated by PPAR delta include, but are 15 not limited to,
diabetes, cardiovadgfertre sosmanedhofithe Bysatieanara s seliaagonists that

hypo-HDL-cholgs oy ey B bRl BBIg sl M PIRERIAAY apalERifegnd obesity. For

therapeutic purposes, the term "jointly effective amount” as used 20 herein, means that amount of each

active comparhehadphidvisieteddenatipns wishbypercholepieraiomian yepchigivesnidarizal or
medicinal reggansg "J% Gissisitsy alaBL @8 gl/eF Menabhaak islﬁgiwumh%%gm@eﬁ@hen

veterinarian, medical doctor or other clinician, which includes alleviation of the symptoms of the disease

or disorder bEitry ek cevring dislyertidasurpbisuserng eafiatitingidte KL SepreariiGion of a
disorder), the e {0y, affgsiive ARAURtHISTEES 4ndhRbRABENNE M Rastisasenerrasnraund or

pharmaceutical agent, alone or in combination, that treats or inhibits in a subject the onset or

progression 6ardinyassaiashsaith. shuardipn, degsased Iowet phiiglicerder andbtes Btiner
clinician. Thug,;the-BrRaeit eV HAUBEYIRTHE AMPIANENas2E or prevent diabetes.

15 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

20 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 |l diabetes, can be indirectly mediated by PPAR delta (See, for
example, Shi et al., 2002, Proc Natl. Acad. Sci USA, 99(5): 2613-2618).

25

Some aspects of the invention relate to treating hypertriglyceridemia,
raising levels of HDL, lowering leveis 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

30  with other existing therapies.



30 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 (c) both (or more) drugs are administered in an amount that is sub-
Stherapeutic or sub-prophylactic if administered alone, but are therapeutic or prophylactic when

administered togethahe inlkness @harniscdesteiherbbeted hFrainspadifdatibeisisedrmjeadr as part
of a substituent group, " I" and "alkoxy" includg straight and hranched chains 10having 1 to 8 carbon
atoms, such a%@ﬂ%?@ﬁ?@f%%é?@%?%o@e YAHY! %fﬂé%??ﬂﬁ%mg noted, include both
substituted anddanisistréiticadE)letef) BivlegaiExaripkalke radical Emblodiemaes)dnathyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl, n-pentyl, 3-(2-methyl)butyl, 2-pentyl, 2-methylbutyl,
neopentyl, n- %/JSW,SZ-hexyI and 2-methylpentyl. Alkoxy radicals are formed from 15 the previously
describedsstraight or branched chain alkyl groups. "Alkyl" and "alkoxy" include unsubstituted or
substituted moieties with one or more substitutions, such as between 1 and 5, 1 and 3, or 2 and 4
substituents. The substituents may be the same (dihydrox?f, dimethyl), similar (chloro, fluoro), or
different (chlorobenzyl- or aminomethyl-substituted). Examples of substituted 20alkyl include haloalkyl
(such as fluoromethyl, chloromethyl, difluoromethyl, perchloromethyl, 2-bromoethyl, trifluoronnethyl,
and 3-iodocyclopentyl), hydroxyalkyl (such as hydroxymethyl, hydroxyethyl, 2-hydroxypropyl),
aminoalkyl (such as aminomethyl, 2-aminoethyl, 3-aminopropyl, and 2-aminopropyl), alkoxylalkyl,
nitroalkyl, alkylalkyl, cyanoalkyl, phenylalkyl, heteroarylalkyl, 25heterocyclylalkyl, phenoxyalkyl,
heteroaryloxyalkyl (such as 2-pyridyloxyalkyl), heterocyclyloxy-alkyl (such as
2-tetrahydropyranoxy-alkyl), thioalkylalkyl (such as MeS-alkyl), thiophenylalkyl (such as phS-alkyl),
carboxylalkyl, and so on. A di(C 1-3 alkyl)amino group includes independently selected alkyl groups, to
form, for example, methylpropylamino and isopropylmethylamino, in addition dialkylamino 30 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 (sp2). Alkenyls include ethenyl (or vinyl), prop-1-enyl, prop-2-enyi (or allyl), Sisopropenyl (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 and trans or (E) and (Z) forms are included within the
invention. "Alkenyl” may be substituted with one or more substitutions 10including, but not limited to,
cyanoalkenyl, and thioalkenyl. The term "alkynyl" includes optionally substituted straight chain and
branched hygroggihgg radicals as above with at least one carbon-carbon triple bond (sp). Alkynyls
include ethynyl, propynyls, butynyls, and pentynyls. 15Hydrocarbon radicals having a mixture of double
bonds and triple bonds, such as 2-penten-4-ynyl, are grouped as alkynyls here,in. Alkynyl does not

include cycloalkynydesienmsidfectSaesasbheisiginenthe talardmore, preferaply af a 20 substituent
group, means acetyl (CH3CO-). The term "acyl" as used herein, referes ta pﬁ substlwent that has a

carbonyl grofiR[em8), &F\%%Hée&rﬁm}’eaenww RAIRS b g‘%‘?@?&ﬂi rincludes without
limitatiory acgpdef/BRSrBr €%5éhnterig--, and CH3 CH2 CH2(C=0)--. 25The term "halogen” or "halo"
shall include iodo, bromo, chloro and fluoro. The terms "aryl" or "Ar" as used herein refer to an
unsubstituted or substituted aromatic hydrocarbon ring system such as phenyl and naphthyl. When the

Ar or aryl group is Svhét'ttsﬁed,ﬂifem)emlpeﬁwwmtimmémbuﬁmaﬁadﬁwndently
selected from C1-C8 alkyl, C1-C8 alk(r)}%/ fluorinated CI alk ‘éﬂlz&} h@(l , fluorinated

C1-C8 alkoxﬁ@pﬁnttﬂfl%ﬂ‘/ﬁ\&mww P& m&?ﬁ%‘ &1, carboxyl,

hydroxy, amipgdidifal Fdspehatkinadtissue. Gy,stéHri edirfll aHM:)n@ﬁtﬁétMéﬂ@m!Dgﬁtebwékylh wherein
the aIkyI&roups can be the,same,or dlffe(]_S ) or.unsu é}ﬁmﬂ d. mono-, di- org%dsubstltuted phenyl

whereinifhe JGBSAIGRREs SHEARAIANJRERICE: ARSI SIS RIGER PR NEWISRy I Ci-C8 alkoxy,

fluorinated Citie@atliswl, prevention, treatment or the delay of the onset or progression of the

symptoms of the disease or disorder being treated.

Conditions directly or indirectly mediated by PPAR delta include, but are
15 not limited to, diabetes, cardiovascular diseases, Metabolic X Syndrome,
hypercholesterolemia, hypo-HDL-cholesterolemia, hyper-LDL-cholesterolemia,

dyslipidemia, atherosclerosis, and obesity.

For therapeutic purposes, the term “jointly effective amount” as used

20 herein, means that amount of each active compound or pharmaceutical agent,
alone or in combination, that elicits the biological or medicinal response in a
tissue system, animal or human that is being sought by a researcher,
veterinarian, medical doctor or other clinician, which includes alleviation of the
symptoms of the disease or disorder being treated. For prophylactic purposes

25 (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

30 two or more drugs wherein, for example, (a) each drug is administered in an

independently therapeutically or prophylactically effective amount; (b) at least



fluorinated 01-C8 alkoxy, halogen, cyano, acetyl, carboxyl, hydroxy, amino, nitro, alkylamino,
dialkylamino or five or six membered heteroaryl having 1-3 heteroatoms selected from N, 0 and S.
10The 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, 0 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 15groups

include, but enatbmiandcdapriatidnassimensisrdrobi, Seouefutrtis bababpyspeatid
benzothiadiazolyl, benzothiazglyl, benzothieny|, henzotriazol I,benzoxazo%gfg}rﬁn l, fuhazanyl, furyl,

imidazolyl, irRfS P RRIBYKGHC i aSmNISIEIEH Al S RS PRI 519 EWN&xazolyl

oxazolyl, puripyhinigaesal il yeasivatvmidatinkb syoeirybradtmidnsil dpygobtcdtdingrtolthg, quinolyl,
thiadiazolyl, thiazolyl, thiophenyl. or triazolyl. When the heteroaryl group is subs if ti? theRheteroaryl
group may hiE BN S ROMBSRT BIRES diigmarsACAUPRG ﬂg’t%,agi?@@ém A \%&é’ and aryl.

The tern "hefigspsyeliicior ydpsroRyaticifasivitstaedsame]ibutnge Mehapingicabon atoms and
at least one heteroatom (0, S, N) or heteroatom moiety (SO2, CO, CONH, COO) in the ring. A
heterocyclyl RISPmAaGHG Haen FAmmseLadt 1088 naromatic, or fused. Examples of heterocyclyl

include cyclohexylimino, imdazolidinyl, imidazolinyl, morpholinyl, piperazinyl, piperidyl, pyridyl, pyranyl,
pyrazolidinyl, pyrazolinyl, pyrrolidinyl, pyrrolinyl, and thienyl. 30 nless otherwise indicated,
heteroaryl and hetewgﬁagmwgfe@@eﬁéeu% rhf(!ﬁﬂqupﬂng 2} BPESe I%gﬂlgs[ﬁr%%gh a
carbon atom gfuckudstidie grotpnitdaadlyandrdikonghiadhederetightsard arahtiegukbcaginsr 1-
pyrazolyl. Preferably a mgnocyclic heterocyclyl has between.5 and 7 ring ato or between 5 and 6
ring ato ;tﬁ?ﬁ@'?ﬂavBe %?\Rgéé)éh IR SHES agbﬁﬁtgb?’ir%@rgﬁmoﬁac%tﬁsﬁ ?r? { ggrlgnga,%a%nd
preferably betwres dthedwlsemuttderciidadGetbstittdetsandhetsulzstitutetbietiedigsetEascyclyi and
heteroaryl also inclyde fused, e.q., bicyclic..rings, s tho ti ed with,an optionally
substituted cmgiﬁt%?'%a&éﬁo%%ﬁ%%\%@g(rqgiﬁren% ij%r d 2r§rr%§tﬂ E@%@ﬁéﬁa%&% "heteroaryl"
includes an ogtibodly seddtittyled-bixyhenpemtyt Be2roatoyhiniding-pentdinZ:eiieyibub/hitrogen
atoms fused with an optional t] flyg- Qr Si e ' Ic aromatic
ring. Said het%?88)%“ figéh%;r&fg%&éwfr%%%’%ﬁ g%ﬂg%% |hg§gg§:{y\?\%§;%t%l§ gg%%\%%%’ﬁmembered
aromati¢ yingthraprevivaslyldescrib edtsitpighitonizancbesdicham stk @rdamed Wilgyloand?2 or 3
heteroatoms sglecte AL YREN HREE ALY RER IS A RKSHICBINREE Ming-

substitutions, such as between 1 and 5, 1 and 3, or 2 and 4 substituents. The

substituents may be the same (dihydrox‘y, dimethyl), similar (chloro, fluoro), or
different (chlorobenzyl- or aminomethyl-substituted). Examples of substituted

20 alkyl include haloalkyl (such as fluoromethyl, chloromethyi, difluoromethyl,
perchloromethyl, 2-bromoethyl, trifluoromethyl, and 3-iodocyclopentyl),
hydroxyalky! {(such as hydroxymethyl, hydroxyethyl, 2-hydroxypropyl), aminoalkyl
(such as aminomethyl, 2-aminoethyl, 3-aminopropyl, and 2-aminopropyl),
atkoxylalkyl, nitroalkyl, alkylalkyl, cyanoalkyl, phenylalkyl, heteroarylalkyl,

25  heterocyclylalkyl, phenoxyalkyl, heteroaryloxyalkyl (such as 2-pyridyloxyalkyl),
heterocyclyloxy-alkyl (such as 2-tetrahydropyranoxy-alkyl), thioalkylaikyl (such as
MeS-alkyt), thiophenylalkyl (such as phS-alkyl), carboxylalkyl, and so on. A di(C
1.3 alkyl)amino group includes independently selected alkyl groups, to form, for
example, methylpropylamino and isopropylmethylamino, in addition dialkylamino

30 groups having two of the same alkyl group such as dimethyl amino or

diethylamino.



20lt is intended that the definition of any substituent or variable at a particular location in a molecule be
independent of its definitions elsewhere in that molecule. It is understood that substituents and
substitution patterns on the compounds of this invention can be selected by one of ordinary skill in the
art to provide compounds that are chemically stable and that can be readily 25synthesized by
techniques known in the art as well as those methods set forth herein. Where chemical moieties are
combined, such as in ethoxymethyl or phenylethyl, the term is described in the direction from the
periphery to the 30connection point of the rest of the molecule. For example, ethoxymethyl is

CH3CH20OCH2- an thyl Is. aup i Sutdesd v he molecule
(and not a phenyl gﬁ(-)%%?ller? e(%\t{g%g mﬁé%%%mgg %ﬁg%-lsg{group gé%@?&iﬁtﬁtﬁ?ton the phenyl.)
Where parentitesebestdvideerargninaitioalsapabsiverwituakiaasbens Agihesdaasbem dowbterm
"compositiony.js.i d ADrSI 16) S ified ingredi ' e specified
amounts, as %@ﬁ%@%ﬁg/ é?)(dsﬂgt vvlﬁicralargséjlts, gl&%ﬁ%@h@?ﬁﬂﬁﬁ?ﬁ%ﬂ%igaﬂﬁﬁ (%P hé specified

ingredierfts iriahprgpenme@ammtmmiogi&nﬁy&dr@gybfhubzrﬁ@yhi@ﬁ_taﬁ&efuryﬂﬁepg@tﬁ%@d in the next
section. B. Gompoindsienyl 'S Sl IYaRYHISATL AR SRMROTILETHRRIANPARMeMethods of

using compounds of Formula (1) as describbed above. Unless otherwise noted, in 5Formula (1), each

hydrocarby! (atkydssaiashifipigihentiss aishliRg Zperisheyndiére grouped as alkynyls herein.

Alkeny! includes cycloalkenyl. Cis and trans or (E) and (Z) forms are included
within the invention. “Alkenyl” may be substituted with one or more substitutions
10 including, but not limited to, cyanoalkenyl, and thioalkenyl.

The term “alkynyl” includes optionally substituted straight chain and
branched hydrocarbon radicals as above with at least one carbon-carbon triple
bond (sp). Alkynyls include ethynyl, propynyls, butynyls, and pentynyls.

15 Hydrocarbon radicals having a mixture of double bonds and triple bonds, such as
2-penten-4-ynyl, are grouped as alkynyls here}in. Alkynyl does not include

cycloalkynyl.

The term “Ac” as used herein, whether used alone or as part of a
20 substituent group, means acetyl (CH3CO—). The term “acyl” as used herein,
referes to a substituent that has a carbonyl group (C=0) and one or more alkyl or
alkylene groups. For example, C 2.4 acyl includes without limitation, acetyl ,
CH3CH, -(C=0)-CH,--, and CH3 CH; CHy(C=0)--.

25 The term “halogen” or "halo" shall include iodo, bromo, chloro and fluoro.

The terms “aryl” or "Ar" as used herein refer to an unsubstituted or
substituted 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

30 areindependently selected from C4-Cg alkyl, C4-Cg alkoxy, fluorinated C4-Cg alkyi

(e.g., trifluoromethyl), fluorinated C4-Cs alkoxy (e.g., trifluoromethoxy), halogen,

10



or heterocarbyl (heterocyclyl, heteroaryl, heteroatom moiety such as sulfonyl, amino, amido, etc.) may
be substituted or unsubstituted, for example, "alkyl" includes substituted and unsubstituted alkyl and
"heterocyclyl" and "aryl" and "alkoxy" and so on, may also be substituted or unsubstituted. For
example, 10 where R4 is "methyl or methoxy", unless otherwise indicated, these terms collectively
include: methyl, methoxy, trifluoromethyl, trifluoromethoxy, difluoromethyl, difluoromethoxy,
fluoromethyl, fluoromethoxy, chlorodifluoromethyl, chlorodifluoromethoxy, dichlorofluoromethyl, and
dichlorofluorayetiooG-Geclylearinyl sshamasetycioadexybvdrmpyuraEneneitm:Qax is S or 0;

() Xis 2 cOVRRAEANGIR XARACLEY 4R @ 1de Faflidads (2 RAE 2 GGy mis L () m s

2; (K)nis 1; and are mdepend‘ently cted from H, C1-3 alkyl, aﬁmx , F, Cl, and Br; (m)
R1 and R2 amriatsipdheatiiyl ssmimpecanbehecane i, dierest), or spgubstifnted aed®r4 are

ndependentiysciefied AL PIR X3 eiF e Crarliohiatin e palianaro) RS

independently selected from H, , and methoxy; (p) Rl is independently selected from H,

halo, cyaho, dtiepakgenthisetecteginm @)-88 addiddepdraelay sdiboraatest G+ GrddMyano, C1.2
alkyl, and C1%%&&@@9_8&4ﬁdg@egg;&%g&tlye%tg%@qg&%@% l, m}l@zyggaé}qiﬁ@thw; (N R3is

selected from m methoxy, H, CI, Br, I, OH, “CH(CF F37-N(CH3)2, -0-CH2COOH,
and -COCH3abnytarvinie, sialkyaminencr five, ensnieambersdeieroas! dgum@dtdrm C1.5 alkylidenyl

or C3.9 alkerwg lt,o%gée@@(@@ﬂém Iq2EYpatem to which they attach together form C34
cycloalkyl; (t) R5 and R6 are independently selected from halo, phenyl, 30C4.5 alkyl, Cl_ealkoxy, C2-9

alkenyl, C2.5 alkenyloxy, C3.7 cycloalkyl, C3-7 cycloalkoxy, C3.7cycloalkyl-C14alkyl,
C3-7Cygi?a'ky'-01-7%@>férr§3h5@f fodexysed Halleth reskéstrieyaletiionGugaltagg dr) R3 is

selected from H, F, Cl, methyl, and methoxy, and R4 is selected from F, Cl, acetyl, methyl, methoxy,
trifluoromethyBUbRHiBIEfBYSH SHiMeMRRERS) MeRRIFIA O BieY cE AAMAHG GRS thoxy: (v) Rl is

selected fromyjah; SFcbrisRIRYGf ChrBBA B16HI98h A8 ke tostirstasktaaatbrid, suncragtinghn(w) Xis 0
and Y is 0; (x) Zis 0 and Y_is O; (y) R1 is selected from H, CF3 dneth I, Cl, and methox@y, R2 is selected

from H, Cl, arth IReaAgh SR3TRSBRIETOAWHATRHAFTY heeafiAchAt Al aRYLFErRPFANOLERIBRN from F.,
CLI metg{j, ar&éﬁ‘?tbﬁié}‘hl(?ﬁsaﬁﬁ e ﬂﬁﬁ&@e&(&%ﬁ;sa@ea@tﬂérmttu@.@xalmﬂwg famemﬂamlf anth|4 is
selected from F, CI, methyl, and methoxy; (z2).Z 10is 0, Y, js 0, R3 is selecte m H, F, Cl, methyl,
and metH)xy,QiﬁHFﬁJﬂE'gg?e@fg}ﬁ%rﬂq&?ﬁgﬁﬁﬁéﬂ)%mm@: P§m§a§8&ited from H, CF3,
methyl, Cl, ansbrgshpsvy R BésasigeiadiiipmdrzGthiadiautyhheR3othietehk b énzothiehyiCl, methyl,
and methoxy, R4 is selected from F, Cl, methyl methoxy.and R5 and together form Ci_3
alkylidenyl or??Jléoérll?é‘?yﬁd’e%?ﬁ,z(??(ﬁ?éﬂkftﬁéggﬂiﬁr@%ﬁ% rTl?ﬁgrﬁTﬁﬁﬁPMtﬁ'% 4 &h together form
C 3-7 cycloalkybidlgmy, imBohnig, IndoiylDise ben sefiecingl fisoindolyF, 3s otleidnyd) (T ismdrobthoxy, R2 is
selected from H, Clgﬁnd methyl, R3.is selected from l—dl z'?h I I, and .methoxy R%ly

A P , meéhly( s, selected
from F, Cl, mEFGF MR R R s 8 a_E R TR Y e BN O e R RS RS Sy, 13
alkyl, C2@ allquipofiRAO quikenlyl, thiadiazolyl, thiazolyl, thiophenyl, or triazolyl. When the

heteroaryl group is substituted, the heteroaryl group may have one to three

substituents including, but not limited to, C4-Cg alkyl, halogen, and aryl.

The term “heterocyclyl” includes optionally substituted nonaromatic rings
25  having carbon atoms and at least one heteroatom (O, S, N) or heteroatom moiety
(80,, CO, CONH, COO) in the ring. A heterocyclyl may be saturated, partially
~ saturated, nonaromatic, or fused. Examples of heterocyclyl include
cyclohexylimino, imdazolidinyl, imidazolinyl, morpholinyl, piperazinyl, piperidyl,
pyridyl, pyranyl, pyrazolidinyl, hyrazolinyl, pyrrolidinyl, pyrrolinyl, and thienyl.
30

11



20alkenyloxy, C3-7 cycloalkyl, C3.7 cycloalkoxy, C3.7cycloalkyl-C1.2alkyl, C3_
7cycloalkyl-Ci_7alkoxy, C3.7cycloalkyloxy-C1.6alkyl, and C3_2cycloalkyloxy-C1- 7alkoxy; (cc) X is 0, Y
is 0, Zis 0, Rl is selected from H, CF3, methyl, Cl, and methoxy, R2 is selected from H, Cl, and methyl,
R3 is selected from H, F, Cl, methyl, and methoxy, and R4 is selected from F, Cl, methyl, and methoxy;
(dd) X25is0,Yis 0, Zis 0, R1 is selected from H, CF3, methyl, Cl, and methoxy, R2 is selected from
H, Cl, and methyl, R3 is selected from H, F, Cl, methyl, and methoxy, R4 is selected from F, Cl, methyl,
and methoxy, and RndedsRBheprisrindicated, BiekgandandhesrecuiyhyirieigV®BR5, R6 and the

carbon atom 5@@@@@@@@&%%@%@ fﬁ%‘ﬁmS B?A'i}ﬁ'ﬁcf@r@% % Eafbohianf. Kdh B4 Is 30

selected from v, and methoxy, R2 is selected from H, Cl, and methyl, R3 Is selected
from H, F, Cl3dhanyiydr &rinnidaroly, st4hsosgbadwetesaatomcsusteas Narperidthexyl-and R5 and Re

e g e A SOk e deno

C3-7 cycloal kyl-Ci7 C3_7cycloalkyl-Ci_7alkoxy,
C3.7cyclbalkgoketiesa Sandt drgatesye: dagte oxgybE helesen (eri D heteroatems iis 0, R1 is

peclected Okl elidnl1FIoNC AILIRY NG BrferaBRetiian fafh 8/0rBeHieft S selected

from H, F, Cl, methyl, and methoxy, R4 is s F, Cl, methyl, and methoxy, mis 1, and nis 1,
(gg) Xis 0, Y and & Iterisatompiordestereatamnmaieties, methyl, Cl, and methoxy, R2 is selected from
H, Cl, and methyl, R3 is selected from H, F, Cl, methyl, and methoxy, R4 is selected from F, 10 ClI,

methyl, and methoxy, mis 1, nis 1, and R5 and Re are independently selected from halo, phenyl, Ci.g

alkyl, C143alkoxy, Criedtdayclyand ketsioaty! alsoriopsiatyses: & Gylisamlisefings, such
C3-7°y°f8a'kBQFgﬂJs%K#tB%éiﬁyﬁleéMr&}iZﬂ'@m%rﬁﬁﬂ%ﬂh‘fw&r@écﬁ%% and

C3_7cycloalkyloxy-C1.7alkoxy; or combinations of the above. 15 Compounds of the present invention
further can béetaseeyaliecive1 onabRyeaered AFRBAIR SMGH- FIvs fxariety halRyrayhnyIFphenoxy)-
acetic acid; (3MeHd-4nl 2p8dHalIsase ey sphanmsiRyd e tirshialio igeontaRRgetic acid;
12-Methyl-442-(4-trifluoromethoxy-phenoxymethyl)-all _Isulfanyll-ph_eno>8/¥_- acetic acid;

1, 2 or 3 nitrogen atoms fused with an oplionally substituted five- or six-

membered carbocyclic or heterocyclic aromatic ring. Said heterocyclic five- or

15 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.

20 It is intended that the definition of any substituent or variable at a particular
location in a molecule be independent of its definitions elsewhere in that
molecule. It is understood that substituents ang substitution patterns on the
compounds of this invention can be selected by one of ordinary skill in the art to
provide compounds that are chemically stable and that can be readily

25 synthesized by techniques known in the art as well as those methods set forth

herein.

Where chemical moieties are combined, such as in ethoxymethyl or

phenylethyl, the term is described in the direction from the periphery to the

30  connection point of the rest of the molecule. For example, ethoxymethyl is
CH3CH,0OCH:- and phenylethyl is a phenyl group linked by -CH2CHo- to the rest

12



{2-Chloro-442-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}- acetic acid; 25{2-Methyl 4 [3
methyl-2-(4-trifluoromethyl-phenoxymethyl)-but-2- enylsulfanyli-phenoxy}-acetic acid;
{4-[3,3-Difluoro-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfansi-2- methyl-phenoxy}-acetic acid;
{3-Chloro-412-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyli-phenyl}- 30acetic acid;
{2-Methy1-441-(4-trifluoromethyl-phenoxymethyl)- cyclopropyirnethylsulfanylkphenoxyPacetic acid;
{2-Methyl-442-propy1-2-(4-trifluoromethyl-phenoxymethyl)-pentylsulfanylp phenoxy}-acetic acid,;
5{442-(4-Acasf the-mudenyie {prappbph genyingrityp {adkddutidathy Jnzete ety IwjthenGkigctdetic acid;,

14-[2-(4-Chloro-phenoxymethyl)-allylsulfanyl]-2- rl#zl- henoxy}-acetic acid: 10acid; acid;
{442-(3,4-Di@{%98-ﬁﬁ@n8>%§r%}e %@B{-Sﬂ%@ﬁléﬂﬁﬁﬂf ﬂq%ﬁ;ﬁ?é HSSesAe used’ they
{442-(2,4-Didhtivatehe perjphetay Suddstitutitamyl]-2-methyl-phenoxyPacetic
5 - As used herein, the term “composition” is intended to encompass a
product comprising the specified ingredients in the specified amounts, as well as
any product which results, directly or indirectly, from combinations of the

specified ingredients in the specified amounts.

10 Compounds of the invention are further described in the next section.

13



14-[3-Gyano-2-(4-trifluoromethyl-phenoxymethyl)-allyisulfanyl]-2-methylphenoxypacetic acid,;
1512-Methy1-443-phenyl-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyll- phenoxypacetic acid;'4
{2-Methy1-413-naphthalen-1-y1-2-(44rifluoromethyl-phenoxymethyl)- allyisulfanylFphenoxypacetic
acid; {442,2-Difluoro-3-(4-trifluoromethyl-phenoxy)-propylsulfany11-2-rnethyl- 20 phenoxypacetic acid;
{2-Methy1-412-(4-trifluoromethyl-phenoxymethyl)-[1 13]dioxan-2- ylmethylsulfanyll-phenoxypacetic
acid; {442,2-Dimethy1-4-(4-trifluoromethyl-phenoxymethyl)41,31dioxolan-4-

yimethylsulfaBy/c>mgdyhglsenoxypacetic acid;
25[2-Methyl-4-(2-phenoxymethyl-allyisulfanyl)-phenoxy]-acetic acid;
{442-(4-Chloro-3-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-2-methyl- phenoxypacetic acid;
{412-(4-Methoxy-phEneprestni)rakyitatidegtltsnethyppsitoosyd@ataitingciid methods of

(2 TrituoromuA SO LA OB A LoD CReyatledn. (3.0
lorO-4125(4-tFthodan( Bthe bgih hyaivagartsthid)kal, lgikelizhalkyhgh oyglaatiid  axidioalkenyl, etc)

or heterocarbyl (heterocyclyl, heteroaryl, heteroatom moiety such as sulfonyl,

amino, amido, etc.) may be substituted or unsubstituted, for example, “alkyl”

includes substituted and unsubstituted alkyl and “heterocyclyl” and “aryl” and

“alkoxy" and so on, may also be substituted or unsubstituted. For example,

10 where Ry is “methyl or methoxy”, unless otherwise indicated, these terms
collectively include: methyl, methoxy, trifluoromethyl, trifluoromethoxy,
difluoromethyl, difluoromethoxy, fluoromethyl, fluoromethoxy,
chlorodifluoromethyl, chlorodifluoromethoxy, dichlorofluoromethyl, and
dichlorofluoromethoxy, and so on.

15

Examples include those compounds wherein: (a) Xis S or O; (b) Xis a
covalent bond; (c) Xis O; (d) Yis O; (e) Yis S; (f) Zis O; (g) Z is CH or CHp; (h),
mis 1; (i) mis 2; (k) nis 1; (I) Ry and R; are independently selected from H, C1.3
alkyl, C4.3 alkoxy, F, Cl, and Br; (m) R and Rz are independently selected from H,

20  methyl, methoxy, F and CI; (n) R; and R4 are independently selected from H,
halo, cyano, acetyl, Cq.; alkyl, and C1.2 alkoxy; (0) Rs is independently selected
from H, F, Cl, methyl, and methoxy; (p) R4 is independently selected from H,
halo, cyano, C1.2 alkyl, and Cy.; alkoxy; (q) Rs is independently selected from H,
halo, cyano, Ci-z alkyl, and C4.z alkoxy, and Rsis independently selected from F,

25 Cl, methyl, and methoxy; (r) Rs is selected from methyl, methoxy, H, Cl, Br, |, OH,
—CH(CF3)p, CF3, —OCF3, —N(CHg3),, —O—CH>COOH, and —COCHS3, and Ry
is selected from H, Cl, and methyl; (s) Rs and Rg together form Cy.galkylidenyl or
Cs.g alkenylidenyl, or Rs, Re and the carbon atom to which they attach together
form Ca.7 cycloalkyl; (t) Rs and Re are independently selected from halo, phenyl,

30 Cigalkyl, Cigalkoxy, Ca.galkenyl, Co.g alkenyloxy, Cs.7 cycloalkyl, Caz
cycloalkoxy, Cs-7cycloalkyl-Cyzalkyl, C3.;cycloalkyl-Cy.7alkoxy, Csrcycloalkyloxy-

14



5{2-Methoxy-442-(4-trifluorom ethyl-ph enoxymethyl)-a llylsu Ifa nylkphe acetic acid;
{2-Methy1-413-(4-trifluoromethyl-phenoxy)-but-3-enyisulfanyli-phenoxylacetic acid;
{2-Methy1-412-(4-trifluoromethyl-phenoxy)-allyisulfanylkphenoxybacetic 10acid;
{442-Hydroxy-2-(4-trifluorornethyl-phenoxymethyl)-butylsulfanyi]-2-methylphenoxybacetic acid;
{442-(4-tert-Butyl-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid;
15{412-(4-Isopropyl-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxybacetic acid;
{2-Chloro-412-{galkyichisidCpheydeathpiony)GilyakesyiyiibRei® R@lented drecuHd=CBloro 4 [2

Ejltg fgu%rl?nrgf?g%i@r% uc¥ ﬁ%%é-ﬁﬁ@#gxy -%E%gﬁ%ﬁﬁyﬁ;fﬁét l;lcﬁgﬁteha, cl)’xr%egéoe?é acid,
{2-Chloro-4-[#ifudhoregiin3 tifuoiiaorethexyy djluaiesapthybslifsinranygtheenSupremetiayhcid:;
25{2-Chloro-441-(4-tHugamathylRenoUE BMDH, CF3, methyl, CI, and methoxy, and Ryis
5 selected from H, Cl, and methyl; (w) XisOand Y is O; (x) Zis O and Y is O; (y)
R is selected from H, CF3, methyl, CI, and methoxy, R; is selected from H, Cl,
and methyl, Rs is selected from H, F, Cl, methyl, and methoxy, and R, is selected
from F, Cl, methyl, and methoxy; (z) Xis O, Y is O, R; is selected from H, F, ClI,
methyl, and methoxy, and Ry is selected from F, Cl, methyl, and methoxy; (z2) Z
10 is O, Yis O, Rjis selected from H, F, Cl, methyl, and methoxy, and R4 is
selected from F, Cl, methyl, and methoxy; (aa) Ry is selected from H, CFj,
methyl, Cl, and methoxy, Rz is selected from H, Cl, and methyl, R3 is selected
from H, F, Cl, methyl, and methoxy, Ry is selected from F, Cl, methyl, and
methoxy, and Rs and Rg together form Ci.g alkylidenyl or Ca.¢ alkenylidenyl, or Rs,
15 Res and the carbon atom to which they attach together form C 3.7 cycloalkyl; (bb) X
isO,Yis O, Zis O, Ry is selected from H, CF3, methyl, Cl, and methoxy, R; is
selected from H, Cl, and methyl, R3 is selected from H, F, Cl, methyl, and
methoxy, R4 is selected from F, CI, methyl, and methoxy, and Rs and Rg are
independently selected from halo, phenyl, Cq9 alkyl, C1.g alkoxy, Cz.g alkenyl, Cog
20 alkenyloxy, Ca7 cycloalkyl, Cs.7 cycloalkoxy, Cs.zcycloalkyl-Cq7alkyl, Cs.
zcycloalkyl-Cq.7alkoxy, Ca.zcycloalkyloxy-Ciealkyl, and Cs.zcycloalkyloxy-Cs.
zalkoxy; (cc) Xis O, Yis O, Z is O, Ry is selected from H, CF3, methyl, Cl, and
methoxy, Rz is selected from H, Cl, and methyl, R; is selected from H, F, CI,
methyl, and methoxy, and R, is selected from F, Cl, methyl, and methoxy; (dd) X
25 is0,Yis O, Zis O, Ry is selected from H, CF3, methyl, Cl, and methoxy, R is
selected from H, Cl, and methyl, R3 is selected from H, F, Cl, methyl, and
methoxy, Ry is selected from F, Cl, methyl, and methoxy, and Rs and Rs together
form C1.g alkylidenyl or Ca.g alkenylidenyl, or Rs, Rg and the carbon atom to which
they attach together form Ca.7 cycloalkyl; (ee) Xis O, Yis O, Zis O, Ry is
30 selected from H, CF3, methyl, Cl, and methoxy, R; is selected from H, CI, and
methyl, Rs is selected from H, F, Cl, methyl, and methoxy, R4 is selected from F,

15



cyclopropylmethylsulfanylFphenoxyl-acetic acid,; )
{3-Chloro-412,2-dimethy1-3-(4-trifluoromethyl-phenoxy)-propylsulfanyli- pheny1}-acetic acid;
{2-Methy1-442-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}- 30 acetic add;
{3-Chloro-412,2-dimethy1-3-(4-trifluoromethoxy-phenoxy)-propylsulfanyl]- phenyll-acetic acid; and
{3-Chloro 4 [3 methyl-2-(4-trifluoromethyl-phenoxymethyl)but-2- enylsulfanyl]-phenyl}-acetic acid. 5 5
Further, the following is a compound of the present invention: acetic acid,

[2-methyl-4[[Shimetiiorooh SeihpRe rnd ReciRgRe- 218 RRandeyRslsetef frpra @i invention also
provides compp@si{iots cRMgINDa-aNRoMR Y Bk M UeingamesnpRXYI S0l EgemHIR!CYY, particular, the

present invention provides compositions containing and methods of using compounds of Formula (I) as

exemplified AY6\R2ESHM HezC¥tioRN SRl cumee/HeRlkE o Rt fbetr¥ripaliid Y shelow.
Table "1 Compaianel NP e, SE1eF8EIRyloxy-C1.7alkoxy; (ff) Xis O, YisOor S, Zis O, Ry is

5 selected from H, CF3, methyl, Cl, and methoxy, R: is selected from H, Cl, and
methyl, Rs is selected from H, F, Cl, methyl, and methoxy, Ry is selected from F,
Cl, methyl, and methoxy, mis 1,andnis 1; (gg) Xis O, YisOor S, Zis O, Ry is
selected from H, CF3, methyl, Cl, and methoxy, R; is selected from H, Cl, and
methyl, Rs is selected from H, F, Cl, methyl, and methoxy, Ry is selected from F,
10  CI, methyl, and methoxy, mis 1, nis 1, and Rs and Rg are independently
selected from halo, phenyl, Ci.galkyl, C4.galkoxy, C,.g alkenyl, C2galkenyloxy, Cs.
7cycloalkyl, Ca7 cycloalkoxy, Csycycloalkyl-Cq.7alkyl, Ca.zcycloalkyl-Cq.7alkxoy,
Cs.rcycloalkyloxy-Ca.salkyl, and Ca.ycycloalkyloxy-C1.7alkoxy; or combinations of
the above.
15
Compounds of the present invention further can be selected from:
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-phenoxy}-
acetic acid,;
(2-Methyl-4-{2-[2-(4-trifluoromethyi-phenyl)-ethyl]-allylsulfanyl}-phenoxy)-
20 acetic acid,;
{2-Methyl-4-[2-(4-trifluoromethoxy-phenoxymethyl)-allylsulfanyl}-phenoxy}-
acetic acid;
{2-Chloro-4-[2-(4-trifiuoromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}-
acetic acid;
25 {2-Methyl-4-[3-methyl-2-(4-trifluoromethyl-phenoxymethyl)-but-2-
enylsulfanyl]-phenoxy}-acetic acid;
{4-[3,3-Difluoro-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyi}-2-
methyl-phenoxy}-acetic acid;
{3-Chloro-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-phenyl}-
30 acetic acid;
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{2-Methyl-4-[1-(4-trifluoromethyl-phenoxymethyl)-
cyclopropylmethyisulfanyl]-phenoxy}-acetic acid;

{2-Methyl-4-[2-propyl-2-(4-trifiuoromethyl-phenoxymethyl)-pentylsulfanyl]-
phenoxy}-acetic acid;

{4-[2-(4-Acetyl-3-hydroxy-2-propyl-phenoxymethyl)-allylsulfanyl]-2-methyl-
phenoxy}-acetic acid;.

{4-[2-(4-Chloro-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic
acid;

{4-[2-(3,4-Dichloro-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic
acid;

{4-[2-(2,4-Dichloro-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic
acid;

{4-[3-Cyano-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-2-methyl-
phenoxy}-acetic acid,;

{2-Methyl-4-[3-phenyl-2-(4-trifluoromethyl-phenoxymethyi)-allylsulfanyl]-
phenoxy}-acetic acid,; )

{2-Methyl-4-[3-naphthalen-1-yi-2-(4-trifluoromethyl-phenoxymethyl)-
allylsulfanyl]-phenoxy}-acetic acid;

{4-[2,2-Difluoro-3-(4-trifluoromethyl-phenoxy)-propylsulfanyi]-2-methyi-
phenoxy}-acetic acid,; .

{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-[1,3]dioxan-2-
ylmethylsulfanyl]-phenoxy}-acetic acid;

{4-[2,2-Dimethyl-4-(4-trifluoromethyl-phenoxymethyl)-[1,3]dioxolan-4-
yimethylsulfanyl]-2-methyl-phenoxy}-acetic acid;

[2-Methyl-4-(2-phenoxymethyl-allylsulfanyl)-phenoxy]-acetic acid;

{4-[2-(4-Chloro-3-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-2-methyl-
phenoxy}-acetic acid;

{4-[2-(4-Methoxy-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic
acid;

{4-[2-(4-Dimethylamino-phenoxymethyl)-alIylsulfanyl]—z-methyl-phenoxy}-
acetic acid;
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{2-Trifluoromethyl-4-[2-(4-triflucromethyl-phenoxymethyt)-allylsulfanyl}-
phenoxy}-acetic acid;

{3—ChIord—4-[2-(4-triﬂuorom‘ethyl-phenoxymethyl)-alIyIsquanyI]-phenoxy}-
acetic acid; ‘

{2-Methoxy-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}-
acetic acid;

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

{2-Methyl-4-[2-(4-trifluoromethyl-phenoxy)-allylsulfanyl}-phenoxy}-acetic
acid;

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

{4-[2-(4-tert-Butyl-phenoxymethyl)-allylsulfanyl}-2-methyl-phenoxy}-acetic
acid;

{4-[2-(4-1sopropyl-phenoxymethyl)-ailylsulfanyl}-2-methyl-phenoxy}-acetic
acid; .
{2-Chloro-4-[2-(3,4-dichloro-phenoxymethyl)-allylsulfanyl]-phenoxy}-acetic
acid;

{2-Chloro-4-[2-(4-trifluoromethoxy-phenoxymethyl)-allylsulfanyl]-phenoxy}-
acetic acid,

{4-[2,2-Dimethyl-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl}-2-methyl-
phenoxy}-acetic acid,;

{2-Chloro-4-[2,2-dimethyl-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl}-
phenoxy}-acetic acid,

{2-Chloro-4-[1-(4-trifluoromethyl-phenoxymethyl)-
cyclopropylmethylsulfanyl}-phenoxy}-acetic acid;

{3-Chloro-4-[2,2-dimethyl-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-
phenyl}-acetic acid,

{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-phenoxy}-
acetic acid,
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{3-Chloro-4-[2,2-dimethyl-3-(4-trifluoromethoxy-phenoxy)-propylsulfanyl}-
phenyl}-acetic acid; and

{3-Chloro-4-[3-methyl-2-(4-trifluoromethyl-phenoxymethyl)-but-2-
enylsulfanyl]-phenyl}-acetic acid.

Further, the following is a compound of the present invention: acetic acid,
[2-methyl-4-[[2-[[4-(trifluoromethyl)phenoxyjmethyl}-2-propenyl]thio]phenoxy}-.

The present invention also provides compositions containing and methods
10  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
15 below.

Table 1

Compound Number Structure

1

H02C\/O\©\ CF4
2 4
S/\n/\/©/
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3 | Ei J
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The present invention also features compounds of Formula (Il):
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wherein
X is selected from a covalent bond, S, and O;
Yis S or O;

R and Ry are independently selected from H, C1.3alkyl, C4.3 alkoxy, halo,
and NRaRy, wherein R; and Ry, are independently H or C4.3 alkyl;

R3 and Ry are independently selected from H, halo, cyano, Cq.5 alkyl,
hydroxy,C 2.4 acyl, C14 alkoxy, and NRcR4 wherein R; and Ry are
independently H or Cs.3 alkyl, provided that R; and R4 are not both H;

Rs and Rg are independently selected from halo, phenyl, Cigalkyl, C1.g
alkoxy, Cazgalkenyl, Cygalkenyloxy, Cs7 cycloalkyl, Cs7 cycloalkoxy, Cs-
scycloalkyl-Cq.7alkyl, Ca.zcycloalkyl-C+.7alkoxy, Cazcycloalkyloxy-Ci.galkyl,
and Ca.rcycloalkyloxy-C.zalkoxy, or
Rs and Reg together form C1.g alkylideny! or Cs.g alkenylidenyl;or Rs,
Rs and the carbon atom to which they are attached together form

Cas.7 cycloalkyl or 5- or 6-membered heterocyclyi;
nis 0, 1or2; and
mis 0, 10r 2;
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or a pharmaceutically acceptable salt thereof.

A particular example of such compounds is [2-methyl-4-[[2-[[[4-
5 (trifluoromethyl)phenyl]thio]methyl]-2-propenyl]thio]phenoxyl-acetic acid,

HOZCVO\©\ O/CFs

TH NMR (400 MHz, CDCI3) 8 10.64 (brs, 1 H), 7.46 (d, J = 8.4 Hz, 2 H),
7.33(d, J=8.83Hz,2H),7.17 (s, 1 H), 7.12 (dd, J= 8.4, 1.5 Hz, 1 H),6.59 (d, J =
8.4 Hz, 1 H), 4.98 (s, 1 H), 4.87 (s, 1 H), 4.60 (s, 2 H), 3.75 (s, 2 H), 3.58 (s, 2 H),
10" 2.21 (s, 3 H); MS (ES) m/z: 451 (M+Na"); (PPARdleta ECso: 80, 45, 38 nM).

Where the compounds according to this invention have at least one chiral
center, they may accordingly exist és enantiomers. Where the compounds
possess two or more chiral centers, they may additionally exist as diastereomers.

15 ltis 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

20 solvents, and such solvates are also intended to be encompassed within the
scope of this invention.

The following are other compounds of interest:

(0]
HOZC\/O\©\
S/W’/\O OH

{4-[2-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-allylsulfanyl}-2-methyl-phenoxy}-acetic acid

25



The present invention also features compounds of Formula (II): 1l wherein 5X is selected from a
covalent bond, S, and O; Y is S or O; Ri and R2 are independently selected from H, Ci.3 alkyl,
C1-3 alkoxy, halo, 10and NRaRb wherein Ra and Rb are independently H or C1-3 alkyl; R3 and R4 are
independently selected from H, halo, cyano, C1..5 alkyl, hydroxy,C 2-4 acyl, C14 alkoxy, and NIR,Rd
wherein IR, and Rd are independently H or C1.3 alkyl, provided that R3 and R4 are not both H; 15 R5
and R6 are independently selected from halo, phenyl, C1-9 alkyl, C1-8 alkoxy, C2-9alkenyl, C24
alkenyloxy, C3-7 CWIDMR G807\ BIRGY) EB.5BddAI8LIZIKYIHE T 2Y ¢ dky)T11Talkoxy,

CSchcIoaIky kyl I 7alko 8" 0 fo m C1-9
alkylidenyl Cg é_%?é |Id pﬁyl%c??LCéCF?G anénfy 5‘?@0& a t‘gw ich %g/qj é%;t Ye together
form. C3_7 efjcihatiyson SHYr £67es 2 1) he(scPd); 3.5 Q$,12dr|)2,%lﬁa 5 hFig ©, IﬂizorZZ ora
pharmaceutically acceptablg SPENGIPH), 1.52 (m, 2 H), 0.92 (t, J = 7.4 Hz, 3 H); MS (ES)

5 miz 467 (M+Na"); (PPARdleta ECso: 13, 18 nM);

HOZCVO\@ /©/CF
$/\ﬂ/\o
o

[2-methy|-4-[[2-[[4-(triﬂuoromethyl)phenoxy]methyl]-2-propeny|]sulﬁny|]phenoxy]Qacetic acid
"H NMR (400 MHz, CDCl3) § 7.52 (m, 3 H), 7.35 (s, 1 H), 6.93 (d, J= 8.6
Hz, 2 H), 6.75 (d, J = 8.5 Hz, 1 H), 5.44 (s, 1H), 5.20 (s, 1 H), 4.68 (s, 2 H), 4.52
10 (d,J=12.7 Hz,1H),4.42(d, J=12.7 Hz, 1 H), 3.77 (d, J=12.9 Hz, 1 H), 3.64
(d, J=12.9 Hz, 1 H), 2.28 (s, 3 H); MS (ES) m/z: 427 (M-H+); (PPARdleta ECsp:

>3000 nM);
HOZCVO@\ QCF
s/\n/\o SN

[2-methyl-4-[{2-[[[5-(trifluoromethyl)-2-pyridinylJoxy]methyl]-2-propenyl]thio]phenoxy]-acetic acid
15 "H NMR (300 MHz, CD30D) § 8.02 (s, 1 H), 7.67 (dd, J = 2.6, 9.6 Hz, 1 H),
7.18 (m, 2 H), 6.72 (d, J= 8.4 Hz, 1 H), 6.65 (d, J = 9.6 Hz, 1 H), 4.82 (s, 1 H),
4,78 (s, 2 H), 4.70 (s, 2 H), 4.66 (s, 1 H), 4.56 (s, 2 H), 3.48 (s, 2 H), 2.25 (s, 3
H); MS (ES) m/z: 414 (M+H™). Anal. Calcd for C21H22F3NO4S+ 0.4 H,0: C, 54.26:
H, 4.51: N, 3.33. Found: C, 54.12; H, 4.28; N, 3.56; (PPARdleta ECs;: >3000

20 nM);
Y
[5-chloro-2-[[2-[[4-(trifluoromethyl)phenoxylmethyl]-2-propenyllthio]phenoxy]-acetic acid
TH NMR (300 MHz, CDCl3) § 9.78 (brs, 1 H), 7.27 (d, J = 8.4 Hz, 1 H),

6.95-6.91 (m, 3 H), 6.76 (d, J=1.8 Hz, 1 H), 5.13 (s, 1 H), 5.03 (s, 1 H), 4.71 (s,
25  2H), 4.63 (s, 2 H), 3.67 (s, 2 H); MS (ES) m/z: 455 (M+Na"). Anal. Calcd for
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A particular example of such compounds is [2-methyl-4-[[2-[[[4-
5(trifluoromethyl)phenyl]thio]jmethyl]-2-propenyljthio]phenoxyFacetic acid, 1H NMR (400
MHz, CDCI3) 5 10.64 (brs, 1 H), 7.46 (d, J =8.4 Hz, 2 H), 7.33 (d, J=8.3 Hz, 2 H), 7.17 (s, 1 H), 7.12
(dd, J=8.4,1.5Hz, 1 H),6.59 (d, 1=8.4 Hz, 1 H), 4.98 (s, 1 H), 4.87 (s, 1 H), 4.60 (s, 2 H), 3.75 (s, 2
H), 3.58 (s, 2 H), 10 2.21 (s, 3 H); MS (ES) ink: 451 (M+Na+); (PPARdleta EC50: 80, 45, 38 nM).
Where the compounds according to this invention have at least one chiral center, they may accordingly
exist as endhtbm6HE MR EitR2c6h bb#h 3. fasdGuRPardnbre drdF eRRAetd &Ceay additionally
exist as dia§%88mr .2t 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 polym,_gz@ﬂ\s/%nd s such are irtp be included in the present
invention. In addition, some of the compodun ay form sol @ with water (i.e., hydrates) or common
organic 20 solvents, and such solvates are a R'b&encompassed within the scope of this
invention. The following are other compounds of interelst: H

e e - L orometmypary e e 2 propem T RGO L acate ad

5 'H NMR (400 MHz, MeOH-dy) 6 7.29 (d, J=8.6 Hz, 2 H), 7.21 (s, 1 H),
| 7.19(dd, J = 8.5,2.0 Hz, 1 H), 6.72 (d, J= 8.3 Hz, 1 H), 6.60 (d, J = 8.6 Hz, 2 H),
494 (s,1H), 4.80 (s, 1 H),4.61 (s,2H),3.88 (s, 2H),3.49(s,2H),2.21(s, 3
H); MS (ES) m/z: 412 (M+H™); (PPARdleta ECsp: >500 nM).

10
The invention provides the disclosed compounds and closely related,
phérmaceutically acceptable forms of the disclosed compounds, such as salts,
esters, amides, hydrates or solvated forms thereof, masked or protected forms;
and racemic mixtures, or enantiomerically or optically pure forms.
15

Pharmaceutically acceptable salts, esters, and amides include carboxylate
salts (e.g., C s alkyl, cycloalkyl, aryl, heteroaryl, or non-aromatic heterocyclic)
amino acid addition salts, esters, and amides which are within a reasonable
.benefit/risk ratio, pharmacologically effective and suitable for contact with the

20 tissues of patients without undue Atoxicity, irritation, or allergic response.
Representative salts include hydrobromide, hydrochloride, sulfate, bisulfate,
nitrate, acetate, oxalate, valerate, oleate, palmitate, stearate, laurate, borate,
benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate, succinate,
tartrate, naphthylate, mesylate, glucoheptonate, lactiobionate, and

25 laurylsulfonate. These may include alkali metal and alkali earth cations such as
sodium, potassium, calcium, and magnesium, as well as non-toxic ammonium,
quaternary ammonium, and amine cations such as tetramethyl ammonium,

methylamine, trimethylamine, and ethylamine. See example, S.M. Berge, et al.,

27



1H NM R (300 MHz, CDCI3) 5 7.56 (d, J= 9.0 Hz, 1 H), 7.20(s, 1 H), 7.17 (d, J = 8.4 Hz, 1 H), 6.61 (d,
J=8.4Hz 1H),6.42(d,J=9.0Hz, 1 H), 5.15 (s, 1 H), 4.99 (s, 1 H), 4.67 (s, 2 H), 4.61 (s, 2 H), 3.57
(s,2H),2.63(t,J=7.6Hz 2H), 256 (s, 3H),2.21(s,3H):1.52(m,2H),0.92(tJ=7.4Hz, 3H); MS
(ES) 5 M/z: 467 (M+Nal); (PPARdleta EC50: 13, 18 cM);
[2-methy1-41124[4-(trifluoromethyl)phenoxy]nethyll-2-ProPenyl]sulfinyllphenong-acetic acid 1H NMR
(400 MHz, CDCI3) 67.52 (m, 3 H), 7.35 (s, 1 H), 6.93 (d, J =8.6 Hz, 2 H), 6.75 (d, J = 8.5 Hz, 1 H),
5.44 (s, 1H)'Phaomacautica. Selts, -y heme: f3id 197 1667110, mhich igingorperated 1z 1 H), 3.77

(€112t Hy Ak = RBS e DR SaCu o G55 MEIS Bl U fEPARIta

I[Ez?rice)’t;ygﬁzir[(rermlmifn@mﬁeeﬁn@@ezdwmsamwmnga}-grmanéﬁmmﬂﬂlﬂr@ﬁ&@ﬂ-a@étic acid 151H
R 900 Wiy CRRPRD A9 Pl Bl Gl et 18 (B e (=04
3.48 (s,52 Hhezezsoislie 19y hete(parpmatianing meislipseataming ableast pre pElGgSs+ 0.4 H20: C,
54.26;  Hoalo Ny 3etfolif Befwedh h2and 2 2GuitbriPRelErBABHIS aHzErelfrePRRZINM); CI

are derived from ammonia, C 4.3 alkyl primary amines, and di (C 12 alkyl)amines.

Representative pharmaceutically acceptable esters of the invention include C 1

alkyl, C 5.7 cycloalkyl, phenyl, and phenyl(C 1.6 )alkyl esters. Preferred esters

10  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;

15 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

20
Protection for the hydroxyl group includes methyl ethers, substituted
methyl ethers, substituted ethyl ethers, substitute benzyl ethers, and silyl ethers.
Substituted Methyl Ethers
25 Examples of substituted methyl ethers include methyoxymethyl,

methylthiomethyl, t-butylthiomethyl, (phenyldimethylsilyl)methoxymethyl,
benzyloxymethyl, p-methoxybenzyloxymethyl, (4-methoxyphenoxy)methyi,
guaiacolmethyl, t-butoxymethyl, 4-pentenyloxymethyl, siloxymethyl, 2-
methoxyethoxymethyl, 2,2,2-trichloroethoxymethyl, bis(2-chloroethoxy)methyl, 2-
30 (trimethylsilyl)ethoxymethyl, tetrahydropyranyl, 3-bromotetrahydropyranyi,
tetrahydrothiopyranyl, 1-methoxycyclohexyl, 4-methoxytetrahydropyranyl, 4-
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CF3 [5-chloro-21[21[4-(trifluoromethyDphenoxy]methyl]-2-propenyl]thio]phenoxykacetic acid

1H NMR (300 MHz, CDCI3) 89.78 (brs, 1 H), 7.27 (d, J = 8.4 Hz, 1 H), 6.95-6.91 (m, 3 H), 6.76 (d, J =
1.8 Hz, 1 H), 5.13 (s, 1 H), 5.03 (s, 1 H), 4.71 (s, 252 H), 4.63 (s, 2 H), 3.67 (s, 2 H); MS (ES) m/z: 455
(M+Na+). Anal. Calcd for C191-116CIF304S: C, 52.72; H, 3.73. Found: C, 52.53; H, 3.52; (PPARdleta
ECso: >3000 nM); and
12-methyl-41[2-E4-(trifluoromethyl)Phenyliamino]methyl]-2-propenyllthio]phenoxyl-acetic acid

1H NMR (40n0ethidzyteieatkdirpBiopyranyd, 4 srethexgtétiaiyatothiapyanyl 8 Srdlidxide,5-2.0 Hz, 1 H),

6.72 (d, J = Hz 1H = 9 L,H), 4.0 ,4.61 (s, 2H),3.88 (s, 2
H), 3.(49 (s, ﬁ%?,hgqﬁ?%@eiﬂ?ﬁiﬁge@@%ﬁ%tﬁ'%%@%%ﬁ'@éﬂ?%ﬂ@é@éﬁ&5oc()sn M).)lo (Tshe
invention prosticksy thefdisandclie tahyoooihinluien il esd 33eet, Sphdr fexostainydsoat.8ptable forms of

the disclose&i%oeq}%?_%nggn?&ﬁgﬁgbﬁq.’%&%tﬁ_@ _mid(_as, hydrates_, or solvated forms thereof, masked or
protected forms; and racemic mixtures, or enantiomerically or optically pure forms. 15

Pharmageutically acceptable salts, esters, and amides include carboxylate salts (e.g., C 1-8 alkyl,

cycloalkyl, aryl, hetgh%%@{!;!?é&%gggﬁg heterocyclic) amino acid addition salts, esters, and amides

which are within a atio, pharmacologically effective and suitable for contact with
the 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-

10 (phenylselenyl)ethyl, t-butyl, aliyl, p-chlorophenyl, p-methoxyphenyl, 2,4-
dinitrophenyl, and benzyl.

Substituted Benzyl Ethers

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

15 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, a-
naphthyldiphenylmethyl, p-methoxyphenyldiphenylmethyl, di(p-
methoxyphenyl)phenylmethyl, tri(p-methoxyphenyl)methyl, 4-(4'-

20 bromophenacyloxy)phenyldiphenyimethyl, 4,4 4"-tris(4,5-
dichlorophthalimidophenyl)methyl, 4,4,4"-tris(levulinoyloxyphenyl)methyl,

4,4' 4" -tris(benzoyloxyphenyl)methyl, 3-(/midazol-1-ylmethyl)bis(4 * ,4"'-
dimethoxyphenyl)methyl, 1,1-bis(4-methoxyphenyl)-1'-pyrenylmethyl, 9-anthryl,
9-(9-phenyl)xanthenyl, 9-(9-phenyl-10-oxo)anthryl, 1,3-benzodithiolan-2-yl, and

25 benzisothiazolyl S,S-dioxido.

Silyl Ethers
Examples of silyl ethers include trimethyilsilyl, triethylsilyl, triisopropylsilyl,

dimethylisopropylsilyl, diethylisopropylsilyl, dimethylthexylsilyi, t-
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20tissues of patients without undue toxicity, irritation, or allergic response. Representative salts include
hydrobromide, hydrochloride, sulfate, bisulfate, nitrate, acetate, oxalate, valerate, oleate, palmitate,
stearate, laurate, borate, benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate, succinate,
tartrate, naphthylate, mesylate, glucoheptonate, lactiobionate, and 25laurylsulfonate. These may
include alkali metal and alkali earth cations such as sodium, potassium, calcium, and magnesium, as
well as non-toxic ammonium, quaternary ammonium, and amine cations such as tetramethyl

ammonium butgtdihethintsimnitpddiphenyifihddirennvisiige iearyyleild. tinberydsibt al.
"Ph ' " _ 1e ted herein by ref :
armaceL{iﬁ\'ﬁﬁ%%%tﬂy@ﬁﬁ@né?—b&@“ﬁ% E,gep}}t]gﬂlw_s incorporated herein by reference

Representa harmaceutically acceptable amides of the invention include those derived from
ammonia, primary C 1-6 alkyl amines and secondary di (C 1-6 alkyl) amines. Secondary amines
include 5- or 6-meELq8|:§d 5heterocyclic or heteroaromatic ring moieties containing at least one
nitrogen atom andoptionally between 1 and 2 additional heteroatoms. Preferred amides are derived

from animonia, C Inaidilioniteaeihensinedysrexl grouromaybamiptectae aeserkstre
pharmace“‘l—é% FeseHBURAS TRET RIS RErRMR IR Sopieienatd; AdditeCchidréyetaatky!. phenyl, and

phenyl(C 1.. yl esters. Preferred esters 10 include 'methyl esters. The invention also includes

disclosed cafishinrmaseataimdristiiaspassiatriitfiuamandiaie @eheniarstalesarboxyl) masked by a
protecting gfp AbRR ARSKILALRYAIRERE FrENRSTepHe F6R RitRRCcpcally acceptable; 15

e
others will be Esef as intermediates. Synthetic intermediates and processes disclosed herein, and

minor modifidagiayiscetatar3hbeaNiPiarianaie. depersniracieieurinalelrbkyYL PROTECTING
GROURS 2QdiipisrigiHi)pentaniae siiematec kg anesaie sthetsnatdstituted

methoxycrotonate, benzoate, p-phenylbenzoate, 2,4,6-

trimethylbenzoate(mesitoate)

Carbonates
15 Examples of carbonates include methyl, 9-fluorenylmethyi, ethyl, 2,2,2-
trichloroethyl, 2-(trimethylsilyl)ethyl, 2-(phenylsulfonyi)ethyl, 2-
(triphenylphosphonio)ethyl, isobutyl, vinyl, allyl, p-nitrophenyl, benzyl, p-
methoxybenzyl, 3,4-dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, S-benzyl
thiocarbonate, 4-ethoxy-1-naphthyl, and methyl dithiocarbonate.
20
Assisted Cleavage

Examples of assisted cleavage include 2-iodobenzoate, 4-azidobutyrate,
4-nitro-4-methylpentanoate, o-(dibromomethyl)benzoate, 2-
formylbenzenesulfonate, 2-(methyithiomethoxy)ethyl carbonate, 4-

25  (methylthiomethoxy)butyrate, and 2-(methylthiomethoxymethyl)benzoate.

Miscellaneous Esters

Examples of miscellaneous esters include 2,6-dichloro-4-
methylphenoxyacetate, 2,6-dichloro-4-(1,1,3,3-tetramethylbutyl)phenoxyacetate,
30  2,4-bis(1,1-dimethylpropyl)phenoxyacetate, chlorodiphenylacetate, isobutyrate,

monosuccinoate, (E)-2-methyl-2-butenoate(tigloate), o-
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methyl ethers, substituted ethyl ethers, substitute benzyl ethers, and silyl ethers. Substituted Methyl
Ethers 25Examples of substituted methyl ethers include methyoxymethyl, methylthiomethyl,
t-butylthiomethyl, (phenyldimethylsilyl)methoxymethyl, benzyloxymethyl, p-methoxybenzyloxymethyl,
(4-methoxyphenoxy)methyl, guaiacolmethyl, t-butoxymethyl, 4-pentenyloxymethyl, siloxymethyl, 2-
methoxyethoxYmethyl, 2,2,2-trichloroethoxymethyl, bis(2-chloroethoxy)methyl, 2-
30(trimethylsilyflethoxymethyl, tetrahydropyranyl, 3-bromotetrahydropyranyl, tetrahydrothiopyranyl,
1-methoxygpieisgdadooaiiibetetate,rdpremdate, metphthmatahpidrathiciyinyl,
4-methoxytetrahydrothiopyranyl S,S-digxido ,%&Eg-ch ﬁ rp-4- etf‘l%%h nyg/o4- ethoxypiperidin-4-yl,
1,4-d ioxa rNé\-'J{ Ne'f%‘f%‘?&fgkéﬂbﬁﬁﬁ}%ﬂi gieir 'Vﬁgﬂé??ﬁ%, b6 ,%%?%ctahydro-7,8,8-

trimethy 1-4qfragiipReeeanbiradyR-dhé Saksiilept érjiguligmte Examples of substituted ethyl ethers
include 1-ethoxyethyl, 1-(2- chloroethoxy)ethyl, 1-methyl-1-methoxyethyl, 1-methyl-1-benzyloxyethyl, 1-
methy1-1-benzyloxy-2-fluoroethyl, 2,2,2-trichloroethy4, 2-trimethylsilylethyl, 2- 10(phenylselenyl)ethyl,
t-butyl, qallyl, p-chigigrheasp-methoxyphenyl, 2,4- dinitrophenyl, and benzyl. Substituted Benzyl

Ethers Examples of substituted benzyl ethers include p-methoxybenzyl, 3,4- 15dimethoxybenzyl,
o-nitrobenzyl, p-nim&iﬁ? Sghﬂfifégﬁﬁ IBEugR éi?eﬁ?é# ahesuftohate(masylate), |

benzylsulfonate, and tosylate.

AMINO PROTECTING GROUPS

10
Protection for the amino group includes carbamates, amides, and special

—NH protective groups.

Examples of carbamates include methyl and ethyl carbamates, substituted
15 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-
20 fluorenylmethyl, 9-(2-sulfo)fluorenylmethyl, 9-(2,7-dibromo)fluorenyimethyl, 2,7-
di--butyl-[{9-(10,10-dioxo-10,10,10,10-tetrahydrothioxanthyl)jmethyl, and 4-
methoxyphenacyl.

Substituted Ethyl
25 Examples of substituted ethyl carbamates include 2,2,2-trichloroethyl, 2-

trimethylisilylethyl, 2-phenylethyl, 1-(1-adamanty|)-1-méthylethyl, 1,1-dimethyl-2-
haloethyl, 1,1-dimethyl-2,2-dibromoethyl, 1,1-dimethyl-2,2,2-trichloroethyl, 1-
methyl-1-(4-biphenylyl)ethyl, 1-(3,5-di-t-butylphenyl)-1-methylethyl, 2-(2'- and 4'-
pyridyl)ethyl, 2-(N,N-dicyclohexylcarboxamido)ethyl, #-butyl, 1-adamanty, vinyl,
30 allyl, 1-isopropylallyl, cinnamyl, 4-nitrocinnamyl, 8-quinolyl, N-hydroxypiperidinyl,
alkyldithio, benzyl, p-methoxybenzyl, p-nitrobenzyl, p-bromobenzyl, p-
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p-cyanobenzyl, p-phenylbenzyl, 2- and 4-picolyl, 3-methy1-2-picolyl N-oxido, diphenylmethyl, p,
p'-dinitrobenzhydryl, 5-dibenzosuberyl, triphenylmethyl, anaphthyldiphenylmethyl,
p-methoxyphenyldiphenylmethyl, di(pmethoxyphenyl)Phenylmethyl, tri(p-methoxyphenyl)methyl, 4-(4'-
20 bromophenacyloxy)phenyldiphenylmethyl, 4,4',4"-tris(4,5- dichlorophthalimidophenyOmethyl,

4,4' 4"-tris(levulinoyloxyphenyl)methyl, 4,4',4"-tris(benzoyloxyphenyl)methyl,
3-(/rnidazol-1-yImethyl)bis(4 141L dimethoxyphenyl)methyl,
1,1-bis(4-mathosyahany -2 digeedpsibn, S-aethprsuliitliBeasyl) saatiteryinethyl and
9-(9-phenyl-10-oxo)anthryl, 1,3-benzodithiolan-2-yl, and 25benzisothiazoly1S,S-dioxido. Silvl Ethers
Examples @ﬁmyéﬂﬁif;&fhclude trimethylsilyl, triethylsilyl, triisopropylsilyl, dimethylisopropylsilyl,
diethylisopropylsilyl, dimethylthexylsilyl, t- butyldimethylsilyl, t-butyldiphenylsilyl, tribenzylsilyl,
tri-p-xylylsilyl, triphenylsilyl, diphenylmethYlsilyl, and t-butylmethoxyphenylsilyl. Esters 5In addition to
ethers, a hydroxy%ﬁ%%%ected as an ester. Examples of esters include formate,

benzoyformate, aegipiplellernnsitie dishlomanmiaie TishktnganrieteylrBuoroacetate,
methoxyacetate, triphenylmethoxyacetate, phenoxyacetat E)%;I !RPhel xyace a%e,
p-PphenylaBetmdsaipRISIBYL Howmste!uerssEanie (I&/'u?i 'E%B Ewn%@&%e iedithio)pentanoate,
pivaloate, giafomiRsEReioRatite RHMYREMANAIphBSPROAISYIN2nYIbenzoate, 2,4,6-
trimethylbenzoate(mesitoate) Carbonates 15Exa'r?n}ﬁé|§ of carbonai;:-s in&lude methyl,

9-fluorenyIrfRRSNYARRASPROBIGISORERB YN Slim TSNNEY b 115K W%‘lﬂfonyl)ethyl, 2-

(triphenylphasphaiestoy pisafiytoxiibr Alsknryitepeazidokeraylethyktandbenzyl,
3,4-dimethoxybenzyl, ol:gitgsoé)enzgl, 8-n'trot{ﬁn‘zyl, S-benzyl thiocarbonate, 4-ethoxy-1-naphthyl, and
methyl QithigEaHssemEtMe)-6-chromonylmethyl.

Photolytic Cleavage
Examples of photolytic cleavage include m-nitrophenyl, 3,5-

dimethoxybenzyl, o-nitrobenzyl, 3,4-dimethoxy-6-nitrobenzyl, and phenyi(o-

15 nitrophenyl)methyl.

Urea-Type Derivatives

Examples of urea-type derivatives include phenothiazinyl-(10)-carbonyl
derivative, N’ -p-toluenesulfonylaminocarbonyl, and N'-phenylaminothiocarbonyl.

20
Miscellaneous Carbamates

Examples of miscellaneous carbamates include t-amyl, S-benzyl
thiocarbamate, p-cyanobenzyl, cyclobutyl, cyclohexyl, cyclopentyl,
cyclopropylmethyl, p-decyloxybenzyl, diisopropyimethyl, 2,2-

25  dimethoxycarbonylvinyl, o-(N,N-dimethylcarboxamido)benzyl, 1,1-dimethyl-3-
(N,N-dimethylcarboxamido)propyl, 1,1-dimethylpropynyl, di(2-pyridyl)methyl, 2-
furanylmethyl, 2-iodoethyl, isobornyl, isobutyl, isonicotinyl, p-(p'-
methoxyphenylazo)benzyl, 1-methylcyclobutyl, 1-methylcyclohexyl, 1-methyl-1-
cyclopropylmethyl, 1-methyl-1-(3,5-dimethoxyphenyl)ethyl, 1-methyl-1-(p-

30 phenylazophenyl)ethyl, 1-methyl-1-phenylethyl, 1-methyl-1-(4-pyridyl)ethyl,
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Assisted Cleavage Examples of assisted cleavage include 2-iodobenzoate, 4-azidobutyrate,
4-nitro-4-methylpentanoate, o-(dibromomethyl)benzoate, 2- formylbenzenesulfonate,
2-(methylthiomethoxy)ethyl carbonate, 4- 25 (methylthiomethoxy)butyrate, and
2-(methylthiomethoxymethyl)benzoate. Miscellaneous Esters Examples of miscellaneous esters
include 2,6-dichloro-4- methylphenoxyacetate, 2,6-dichloro-4-(1,1,3,3-tetramethylbutyl)phenoxyacetate,
302,4-bis(1,1-dimethylpropyl)phenoxyacetate, chlorodiphenylacetate, isobutyrate, monosuccinoate,

(E)-2-methyhiZehytengptedigleamhenzymaGdiddatylplmmtobte, p-P-benzoate, a-naphthoate,
nitrate, alkyl N,N,N',N'-tet asphorodjgmi - lcarbamate, borate,
dimethylphégﬂﬂﬁwﬁmﬁ%ﬂ%ﬁ%ﬁ&%&%@%ﬁgﬁéﬁ%@&%es Examples of sulfonates

include sulfate, methanesulfonate(mesylate), benzylsulfonate, and tosylate. AMINO PROTECTING
GROUPS 1 PrOtngEO INQ group includes carbamates, amides, and special -NH
protective g ples ° %ﬁrﬁfpg& (?@%%rbamates include methyl and ethyl carbamates, substituted 15
ethyl cagbamates, assisted cleavage carbamates, photolytic cleavage carbamates, urea-type

derivatives, and miscellaneous carbamates. Carbamates Examples of methyl and ethyl carbamates
include methyl anogég#%, - 20fluorenylmethyl, 9-(2-sulfo)fluorenylmethyl,
9-(2,7-dibromo)fludveioytmytHytagetyl, N-chloroacetyl, N-trichloroacetyl, N-trifluoroacetyl, N-

phenylacetyl, N-3-phenylpropionyl, N-picolinoyl, N-3-pyridylcarboxamide, N-
benzoylphenylalanyl derivative, N-benzoyl, N-p-phenylbenzoyl.
10
Assisted Cleavage

N-o-nitrophenylacetyl, N-o-nitrophenoxyacetyl, N-acetoacetyl, (N'-
dithiobenzyloxycarbonylamino)acetyl, N-3-(p-hydroxyphenyl)propionyl, N-3-(o-
nitrophenyl)propionyl, N-2-methyl-2-(o-nitrophenoxy)propionyl, N-2-methyl-2-(o-

15 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

20 N-phthalimide, N-dithiasuccinoyl, N-2,3-diphenylmaleoyl, N-2,5-

dimethylpyrrolyl, N-1,1,4,4-tetramethyldisilylazacyclopentane adduct, 5-
substituted 1,3-dimethyl-1,3,5-triazacyclohexan-2-one, 5-substituted 1,3-
dibenzyi-1,3,5-triazacyclohexan-2-one, and 1-substituted 3,5-dinitro-4-pyridonyi.

25 SPECIAL — NH PROTECTIVE GROUPS

Examples of special NH protective groups include

N-Alkyl and N-Aryl Amines

30 N-methyl, N-allyl, N-[2-(trimethyisilyl)ethoxy]methyl, N-3-acetoxypropyl, N-
(1-isopropyl-4-nitro-2-oxo-3-pyrrolin-3-yl), quaternary ammonium salts, N-benzyl,
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di-t-butyl-[9-(10,10-diox0-10,10,10,10-tetrahydrothioxanthyl)|methyl, and 4- methoxyphenacyl.
Substituted Ethyl 25Examples of substituted ethyl carbamates include 2,2,2-trichloroethyl, 2-
trimethylsilylethyl, 2-phenylethyl, 1-(1-adamantyl)-1-methylethyl, 1,1-dimethy1-2- haloethyl,
1,1-dimethy1-2,2-dibromoethyl, 1,1-dimethy1-2,2,2-trichloroethyl, 1- methyl-1-(4-biphenylyl)ethyl,
1-(3,5-di-t-butylphenyl)-1-methylethyl, 2-(2'- and 4'- pyridyl)ethyl,
2-(N,N-dicyclohexylcarboxamido)ethyl, t-butyl, 1-adamantyl, vinyl, 30allyl, 1-isopropylallyl, cinnamyl,
4'”itrOCi””W&ﬁk(ﬁ-ﬂ%ﬂbﬁlybhamgm&ﬂw@Wiwhz@wgrﬁﬁwulpnmmwgmmp-nitrobenzyl,
p-bromobenzyl, p- chlorobenzyl, 2,4-dichlorobenzyl, 4-methylsulfinylpe éﬂ 9-gnthrylmethyl and
diphenylmemﬂhﬁéﬂ%'t@d'@m&%y'B@I&Yﬁd}ﬁgﬂf‘ﬁﬂ@féﬂ%&\ﬂ%ﬂﬁﬁ grﬁfa%ethylthioethyl, 2-
methylsulfogyl Ly 2- uferydist il %Eﬁm‘hémgmghiophenyl,
2,4-dimethyﬂﬁi%ﬁgr@%@glﬁoﬁsggﬁgﬁﬁethyl,%#%ﬁ%@%ﬁo%phonioisopropyl,
1,1-dimethy1-2-cyanoethyl, m-chloro-pacyloxybenzyl, p-(dihydroxyboryObenzyl,

5-benzi oxazolylmﬁl.};m;(j9 PhioatPiifluoromethyl)-6-chromonylmethyl. Photolytic Cleavage Examples
of photdlytic cleavage Tnclude m-nitrophenyl, 3,5-  dimethoxybenzyl, o-nitrobenz

l,
3,4-dimethoxy-6-nitchdngymeiiyipiematByisadbmanayidans: .NJPé@-@DBé@@WX)ﬁ%ge' NExamples
of urea-type cﬂg ;%’@hﬁ?éti‘?ﬁ'&ﬂ& Nlﬁ@w&%1ﬁﬁaﬁwr-ﬁfr%im(wl N

-p-toluenesu minocarbonyl, and N'-phenylaminothiocarbonyl. 20
dimethylaminomethylene).

10 PROTECTION FOR THE CARBOXYL GROUP

Esters
Examples of esters include formate, benzoylformate, acetate,
trichloroacetate, trifluoroacetate, methoxyacetate, phenoxyacetate, p-

15 chlorophenoxyacetate, benzoate.

Substituted Methyl Esters
Examples of substituted methyl esters include 9-fluorenylmethyl,

methoxymethyl, methylthiomethyl, tetrahydropyranyl, tetrahydrofuranyl,
20  methoxyethoxymethyl, 2-(trimethyisilyl)ethoxymethyl, benzyloxymethyl, phenacyl,
p-bromophenacyl, a-methylphenacyl, p-methoxyphenacyl, carboxamidomethyl,

and N-phthalimidomethyl.

2-Substituted Ethyl Esters
25 Examples of 2-substituted ethyl esters include 2,2,2-trichloroethyl,

2-haloethyl, w-chloroalkyl, 2-(trimethyisilyl)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-phenylethyi, {-butyl,
cyclopentyl, cyclohexyi, aliyl, 3-buten-1-yl, 4-(trimethylsilyl)-2-buten-1-yl,

30 cinnamyl, a-methylcinnamyl, phenyl, p-(methylmercapto)phenyl and benzyl.
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Miscellaneous Carbamates Examples of miscellaneous carbamates include t-amyl, S-benzyl
thiocarbamate, p-cyanobenzyl, cyclobutyl, cyclohexyl, cyclopentyl, cyclopropylmethyl,
p-decyloxybenzyl, diisopropylmethyl, 2,2- 25dimethoxycarbonylvinyl,
0-(N,N-dimethylcarboxamido)benzyl, 1,1-dimethy1-3- (N,N-dimethylcarboxamido)propyl,
1,1-dimethylpropynyl, di(2-pyridyl)methyl, 2- furanylmethyl, 2-iodoethyl, isobornyl, isobutyl, isonicotinyl,
p-(pmethoxyphenylazo)benzyl, 1-methylcyclobutyl, 1-methylcyclohexyl, 1-methy1-1- cyclopropylmethyl,
1-methy1-1-(3,5-dimethoxyphenyflethyl, 1-methyl-1-(p- 30phenylazophenypethyl,

1-methyl-1- phenylg é |]t lafll 4'@5{ ;} pethyl, phenyl, p-(phenylazo)benzyl,

2,4,6-tri-t- butylphen%v%m#m)benzyl and 2,4,6-trimethylbenzyl. Examples of amides

include: 5 Amides E\kknnp}ES\D&sat;stiNﬂedIbmémtmtmﬂm&@bﬁnwmﬁtbwoacetyl N-

phe_nqucetyl I\l'lm 3n@'ﬂﬁékﬁ§f°§'i%’(/éf'nm ?\%nﬁ)}ﬂlv g"%\[\gmﬂ mgﬁﬂm|§e(gl\1|lgpnzoylphenylalanyl
-p-phen

derivative, Ben2 Ibenzoyl. 10°Assi N-o-hitroPhenylacetyl,

N-o-nitr@pheimqaawuyylmaﬁwbefcétwromsuhﬁwbénnytgmyhaﬁjbwﬂarﬁmwgc@wethyl )-6-
NS -y {&R@x glpwlsl\ir%\@ﬂstr@awyﬁmﬁieeéfﬁzu %IRfIGYEAAPrTirophenoxy)propionyl,

N-2-methyl- lazophenoxy)propio 4-chlorobuityryl, N-3-methyl-3-nitrobutyryl, N-o-
nnromnnamoWONeazetylﬁTéﬂ%mmb@dM\yh Hhieaanzyid N’B@BMMTUM)héﬂi‘Yl)Henzoyl and

4,5-dipheny L& axazRliNSistenyl, 4-picolyl and p-P-benzyl.

10 - Silyl Esters
Examples of silyl esters include trimethyisilyl, triethylsilyl,

t-butyldimethylsilyl, i-propyldimethyisilyl, phenyldimethylsilyl and di-t-
butylmethylsilyl.

15 Activated Esters

Examples of activated esters include thiols.

Miscellaneous Derivatives

Examples of miscellaneous derivatives include oxazoles, 2-alkyl-1,3-
20 oxazolines, 4-alkyl-5-ox0-1,3-oxazolidines, 5-alkyl-4-oxo-1,3-dioxolanes, ortho

esters, pheny! group and pentaaminocobalt(lll) complex.

Stannyl Esters

Examples of stannyl esters include triethylstannyl and tri-n-butylstannyl.
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Cyclic Imide Derivatives 20N-phthalimide, N-dithiasuccinoyl, N-2,3-diphenylmaleoyl, N-2,5-
dimethylpyrrolyl, N-1,1,4,4-tetramethyldisilylazacyclopentane adduct, 5- substituted
1,3-dimethy1-1,3,5-triazacyclohexan-2-one, 5-substituted 1,3- dibenzy1-1,3,5-triazacyclohexan-2-one,
and 1-substituted 3,5-dinitro-4-pyridonyl. 25 SPECIAL - NH PROTECTIVE GROUPS Examples of
special NH protective groups include N-Alkyl and N-Aryl Amines 30N-methyl, N-ally!,
N-[2-(trimethylsilyflethoxy]methyl, N-3-acetoxypropyl, N- (1-isopropy1-4-nitro-2-oxo-3-Pyrrolin-3-y1),
quaternary @mmo8ymtiseisds N-benzyl, N-di(4-methoxyphenyOmethyll N-5-dibenzosuberyl,
N-triphenylmethyl, N-(4- methoxyphenyl)diphenylmethyl, N-9-phenylfluorenyl, N-2,7-dichloro-9-
fluorenylmethylene, N-ferrocenylmethyl, and N-2-picolylamine N'-oxide. 5'mine Derivatives N-1,1
-dimethylthiomethytenia» Xentionytiteridesimethetsost makingdeadiseinsrempmopynsise,
N-[(2-pyrid3§%rénes't[Y)a) eqt} -(N° N'- dimpet IROTERY h TECTION FOR THE
CARBOXY ?{é rpgs e%r}g ﬂ%n%@(ﬁ%?ph:%g %@gr%%g}g forma!ﬁ@r@&%?mate, acetate,

trichlorgacetatebiniiooiabhsyrttstinatathodsetarhamnes Oxiesghds SES s sY8easIghcetate,
benzoate. Swﬁ%‘ﬁg%ﬂ“@@ﬂ Lﬁéﬁ%s‘thesewmié hS\RFLBIHTES BRIV, SHE ISR ples

9-f|uorenyln§¥ﬂ1y, ethoxymethyl, ’methylthiomethyl, tetrahydropyranyl, tetrahydrofuranyl, 20
methoxyethofgonepoyndstiradis ReySerehshikimihesmh Fmxirvaion anaegeys prisioMaphenacyl,
a-methylphenagyl, DrBIeL 8NN BBRMYTRY PRI e aRdEN RN aHBEOMEtASS are

representative of the preferred synthetic schemes, but are not to be construed as

10  limiting the scope of the invention.

One skilled in the art will recognize that synthesis of the combounds of the
present invention may be effected by purchasing an intermediate or protected
intermediate compounds described in any of the schemes disclosed herein. One

15 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

20 & 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
25 separated by conventional techniques such as preparative chromatography. The
compounds may be prepared in racemic form, or individual enantiomers may be
prepared either by enantiospecific synthesis or by resolution. The compounds
may, for example, be resolved into their components enantiomers by standard
techniques, such as the formation of diastereomeric pairs by salt formation. The
30 compounds may also be resolved by formation of diastereomeric esters or

amides, followed by chromatographic separation and removal of the chiral
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2-Substituted Ethyl Esters 25Examples of 2-substituted ethyl esters include 2,2,2-trichloroethyl,
2-haloethyl, co-chloroalkyl, 2-(trimethylsilyl)ethyl, 2-methylthioethyl, 1,3-dithianyl2-methyl,
2-(p-nitrophenylsulfenyl)ethyl, 2-(p-toluenesulfonyl)ethyl, 2-(2'-pyridyl)ethY],
2-(diphenylphosphino)ethyl, 1-methyl-1-phenylethyl, t-butyl, cyclopentyl, cyclohexyl, allyl, 3-buten-1-yl,
4-(trimethylsily1)-2-buten-1-yl, 30 cinnamyl, a-methylcinnamyl, phenyl, p-(methylmercapto)phenyl and
benzyl. Substituted Benzyl Esters Examples of substituted benzyl esters include triphenylmethyl,
diphenylmesixilianis (AHrstivaly) e epmpeunss Mg, rese ves %%If&é)&ﬁtmylﬂ?étﬁ&,
5-dibenzos%k3Frl)Hn 1-pyrenylmethyl, 2-(trifluoromethyl)-6- chromylmeth yl, 2,4,6-trimethylbenzyl,
p-bromobenzylll, o-hitrobenzyl, pnitrobenzyl, p-methoxybenzyl, 2,6-dimethoxybenzyl,
4-(methylsulfinyObenzyl, 4- sulfobenzyl, piperonyl, 4-picolyl and p-P-benzyl. 10Silvl Esters
Examples of silyl esters include trimethylsilyl, triethylsilyl, t-butyldimethylsilyl, i-propyldimethylsilyl,
phenyldimethylsiI)Emﬂlﬁ?ﬁﬂ?tﬁ%%ﬂ%?ﬂﬂ%%?@d@?&?%ﬂ%&%ﬂﬁgﬂ/ MG érs include

thiols. iSC%@ﬂgBHﬁd%egﬁ%@i;s to tHexaiRpiesshpYsRatastanesslexaaibles inmuge msueoles,

2-alkyl-1,320 oxazolines, 4-alkyl-5-o0x0-1,3-oxazolidines, 5-alkyl-4-oxo-1,3-dipxolanes, ortho esters,

phenyl groupcsntiipgriaimiEsauigs) Tompiedosesrrnpstiids @re Hiprlu! 4 Sasihyi esters include
triethylstannyl and irizniluiyisiihceutical agents as described in the next section.

General Guidance

10
A preferred synthesis of Formula (1) is demonstrated in Schemes A
through G.
Scheme A. Synthesis of A-D
| T BrCH,CO,Et ? T CISOzH
I
HO R i — Eto/lk/o Rz -———i———>
082003
A-A A-B
o] Ri o Ry
Sn, HCI
/U\/O R2 ' = /U\/o R,
Et0 @: EtOH, Dioxane EtO ﬁ
15 A-C AD

In accordance with Scheme A, phenol A-A, a variety of which are
commercially available (such as 3-methyiphenol, 2-ethylphenol, 2-propylphenol,
2,3-dimethylphenol, 2-chlorophenol, 2,3-dichlorophenol, 2-bromophenol, and 2-

20 aminophenol), is alkylated to form phenoxyacetic acid ethyl ester A-B with a
suitable haloacetic acid ester such as bromoacetic acid ethyl ester, in the
presence of an appropriate base such as Cs>CO3;, K2CO3, or NaH, in a suitable

solvent such as CH3CN or THF. Sulfonation of the phenoxyacetic acid ethyl
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C.Synthesis The invention provides methods of making the disclosed compounds according to
traditional organic synthetic methods as well as matrix or 5 combinatorial synthetic methods. Schemes
A through G describe suggested synthetic routes. Using these Schemes, the guidelines below, and the
examples of compounds 1-28, 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 10limiting the scope of the invention. One skilled

in the art wilstecdgBixdtharspppesrase sidfepating Agent: svehasSEMPIARMIRICAS be effected by

p”mhasmg&%ﬂ?%% RO AR TS PERIMREIS-6oRIPUasISreeaRoRIbiTeABXyaER Schemes
disclosed herein. One 15skilled in the art will further reco%nize that during any of the processes for

preparationanidrattydreptenfGn tHapresEratinnaitba sy ‘SB‘W&%&ZN%PGWW%I(; to protect
sensitive or JG34ve HFHBRARATKIRG RS BEesY EseRRsREaseril buBteudRrpehisnedumeans of
conventional protecting groups, such as those described in"'Protective Groups in Organic Synthesis",
John Wiley 20dicSoegiurgoaucinaseibanetangigxanss 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 sterecisomers, these isomers mﬁ)élgﬁ rq25 separated by

conventional techiyGehemes. HeparEvReAnshRasdhbasereeied RS FAPBIE prkpared in
racemic for;q], orRAIVidYal SREMIOBIERY RGlE arBRbeIther by enantiospecific synthesis or by
resolution. ThE co potinds may, for example, be resolved into their components enantiomers by
standard techniques, such as the formation of diastereomeric pairs by salt formation. The 30
compowwds may also be resolved by formation g ghaséemeomeric esters or amides, followed by
chromatographic separation and removal of the chiral auxiliary. Alternatively, the compoI_Lgnds may be

resolved using a cht R4_C columa. Examples of the described synthetic § ihclude
Examples 1 throu 5 Comp6l91ds| naIQHOU@!GQhBht&r-gjé'ﬂzé‘dmpqg‘lq s can be
made according@to ilFRzoutes. igclosedTompounds are useful in rch and as

pharmaceutical ageRis as describe
B-A

Ry
2. CS2003' CH3CN

1. MsCl, EtsN - EtOZC\/O R2 R4
e O R1
CH,Cly Eto)k,o\@Rz S/I\O R,
B-D

1-D SH Ry “Rg

R4
HO,C._ O Ry R4
Ester hydrolysis 2N \©i
sy o Ra
B-E Ry
Rg™ Ro

In Scheme B, Mitsunobu reaction of 1,3-diol B-B with phenol B-A provides

alcohol B-C by employing a triarylphosphine such as triphenylphosphine, and an
15 azodicarbonyl reagent such as diisopropyl azodicarboxylate, in a suitable solvent
such as THF. Phenoxyacetic acid ethyl ester B-D is obtained in two steps: (1)
conversion of the alcohol B-C to mesylate under standard conditions by
employing methanesulfonyl chloride and triethylamine in an appropriate solvent
such as CHzClz, and (2) alkylation of benzenethiol B-D, prepared according to
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10 A preferred synthesis of Formula (I) is demonstrated in Schemes A through G. In
accordance with Scheme A, phenol A-A, a variety of which are commercially available (such as
3-methylphenol, 2-ethylphenol, 2-propylphenol, 2,3-dimethylphenol, 2-chlorophenal,
2,3-dichlorophenol, 2-bromophenol, and 2- 20aminophenol), is alkylated to form phenoxyacetic acid
ethyl ester A-B with a suitable haloacetic acid ester such as bromoacetic acid ethyl ester, in the
presence of an appropriate base such as Cs2C0O3, K2CO3, or NaH, in a suitable solvent such as

CH3CN or $kiermeifoasisreohiie thBenesylatetictacibdiald \asbtey shsBitaliedveapophiate sulfonating
agent, such_as chlorgsulfQnic acjd, occurs selectlvelgratrﬁhe ara OSI?%H te'qu ﬁg

4- chlorosulf%?ilﬁlgieﬁé@ cefit g@iﬁ éﬂww&quﬁr@ it \é? maton of the onylc ﬁl nd% A-C to
bendzenethlﬁﬁf&@ﬁhage?jepclfﬁbﬁdaumegp@mhm mr&ﬂuonsg;ﬁwrw)amtlasamdmthm? in ans acucfiuc
medium such as ethanol or di an C elected from, for
example, He¥te4B-Rs %@@g&ggf@ﬁ%ﬂé? grgh Qn(ﬂ- E%gc%%rrrgg%%y%wsng&heme B,
Mitsungbu seligoref ihShaie BsB\g\NbQHth}d\spnnvaﬂescmeobsIeBed]ﬂW@squhgyatem

triarylphosphine such as tri phosphine n 15azodicarbony| r opropyl
azodicarb o?%%?@ﬁn"‘?%ﬁé%?%%?ﬂ using Li Was 2 Pase e P(:Ie? Lt W%?sfjéﬁ

Scheme C
O O
Ester reduction HO/>(\OH MsCl, EtsN Mso/>(\OMS
RO OR Rg Rs CH2Cl2 R5 Rs

Rs Re c-B c-C

C-A

EtO/U\/O
HO Rs B-A
Ry />(\ SH _
Base Cs2C05, CH;ON

Et0,C._O \(j /@ Hydrolysis HOZCVO\CERZ /@R‘*
R
S (0] 3

/>(\ C-F ;?(R: Ry

In Scheme C, Rs and Rg substituted malonate C-A is reduced to propane-

10

1,3-diol C-B by using a suitable reducing agent such as lithium aluminum hydride
or diisobutylaluminum hydride. After propane-1,3-diol C-B ié converted to
dimesylate C-C by using methanesulfonyi chloride and triethylamine in an

15 appropriaté solvent such as CH,Cl,, C-C reacts with phenol B-A in the presence
of a suitable base such as Cs>CO3, KoCO3, or NaH in an appropriate solvent
such as CH3CN or THF to produce mesylate C-D. Phenoxyacetic acid ethyl
ester C-E is obtained by alkylation of benzenethiol A-D, prepared according to
Scheme A above, with the mesylate C-D using a suitable base such as Cs,CO3,

20 KyCOs, or NaH in an appropriate solvent such as CH3CN or THF under nitrogen.

Under standard saponification conditions phenoxyacetic acid ethyl ester C-E is
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such as THF. Phenoxyacetic acid ethyl ester B-D is obtained in two steps: (1) conversion of the alcohol
B-C to mesylate under standard conditions by employing methanesulfonyl chloride and triethylamine in
an appropriate solvent such as CH2CI2, and (2) alkylation of benzenethiol B-D, prepared according to
Scheme A above, with the mesylate intermediate using a suitable base such as Cs2C0O3, K2CO3, or
NaH, in an appropriate solvent such as CH3CN or THF, under nitrogen. Under standard saponification
conditions phenoxyacetic acid ethyl ester B-D is converted to acid B-E under nitrogen. The preferred
hydrolysis Saovetisorioiratid €TsuRiREUEPEe™: hHe Rieferead RRIOWRISIHARIEMNSNt system such as
water-metmﬁgh%gg}ngégwmimm WRLAISAGIRY SENRNBSHSIER Sue B R’ C-A Ester
SCl, S

reduction I—I "---/COMs ORR5 R6R5 R5 CH2CI2 C-BC-C 0
water-methanol, or using LiOH as a base in a milder water-THF system.

5 Scheme D
Ry Re
1. Acid Methylation Epoxidation
He Rs Ester Reduct - " o T
2. Ester Reduction -
0 DA Ry o DB R
R4 R,
Ry EtOZC\/O\CER2 E10,C_ O j:Rz Ry
0 Rs s H, S Ry
D-C Ry BuyNF, THF D-D OH Ry

R4
idati Et0.C._© Ro Rs  Olefination
Oxidation
S Ra
D-E 0 Ry
R1 R1
EtO,C._.O Rz Ry HO,C._0O R, R,
Hydrolysis
S l Rg — S l Rs
D-F D-G
RB RQ R7 RB R9 R7

In accordance with Scheme D, aldehyde D-B could be prepared in two

steps by methylation of acid D-A using (trimethysilyl)diazomethane as a

10  methylating agent followed by reduction of the methyl ester intermediate with a
suitable reducing agent such as diisobutylaluminum hydride. Aldehyde D-B is
transformed to epoxide D-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 D-C with benzenethiol A-D

15 in the presence of a catalytic amount of tetrabutylammonium fluoride furnishes
alcohol D-D, which is oxidized to ketone D-E under mild oxidation conditions by

using acetic anhydride and dimethyl sulfoxide. Several types of olefination of

40



EtOR2 R3A-IDSH Cs2CO3,CH3CN RIiR EtO2C0R2R4 Hydrolysis HO2C...,..0 Rs R7 10 In
Scheme C, R5 and R5 substituted malonate C-A is reduced to propanel,3-diol C-B by using a suitable
reducing agent such as lithium aluminum hydride or diisobutylaluminum hydride. After propane-1,3-diol
C-B is converted to dimesylate C-C by using methanesulfonyl chloride and triethylamine in an 15
appropriate solvent such as CH2C12, C-C reacts with phenol B-A in the presence of a suitable base
such as Cs2C0O3, K2CO3, or NaH in an appropriate solvent such as CH3CN or THF to produce
mesylate C-ketoeBokyaeaybadarded/osk e mavidesikane Py e sxammieeiitigethiol A-D,
prepared ac %‘l C Wi a1y faple uch as Cs2COg3,
20 K2COg3, gé) a@i?@l gﬁﬁ@%ﬁ%ﬂg}ggvgrw éﬁgﬂ?gﬁ%ﬁyﬁﬁgﬁﬁﬁo@ﬁﬁ%nder standard
saponificaticsaponificatierpBE atixyesies Bciusder stapdardcanditionsriveas aeid B-6.under nitrogen.
The preferred hydrolysis conditions include using NaOH as a base in an aqueous alcoholic solvent
system such as water-methanol, or using LION as a base in a milder water-THF system.

5 Scheme E
R4
Re EtOZCVO\©:R2
R4
+ Cl)>/\CI Ei?., P R A-D SH
R (0] 3
HO ’ E-A O g R BugNF, THF
R7 B-A - 7
R4 R4
S/\(\O Rs S/\n/\o Rs
A-C OH Ry A-D o) Ry
R4
Et0,C.__O Rs _
Olefination g \@Rz Hydrolysis
Saa el
B-D R
Rg™ "Ry !

Ry
HOZCVO\@RZ Rs
B-E
R Ry 7

Scheme E shows another route to prepare acid E-E as demonstrated in

Scheme B. In Scheme E, epoxide E-B is obtained by treatment of phenol B-A

10  with an appropriate base such as cesium carbonate followed by alkylation with 2-
chloromethyt-oxirane E-A. Epoxide ring opening of E-B with benzenethiol A-D,
prepared in Scheme A above, in the presence of a catalytic amount of
tetrabutylammonium fluoride furnishes alcohol E-C, which is oxidized to ketone
E-D under mild oxidation conditions by using acetic anhydride and dimethyl

15 sulfoxide. Several types of olefination of ketone E-D may be carried out to

provide alkene B-D. For example, Wittig reaction and olefination of E-D with



5Scheme D In accordance with Scheme D, aldehyde D-B could be prepared in two steps by
methylation of acid D-A using (trimethysilyl)diazomethane as a 10 methylating agent followed by
reduction of the methyl ester intermediate with a suitable reducing agent such as dilsobutylaluminum
hydride. Aldehyde D-B is transformed to epoxide D-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 D-C with benzenethiol A-D 15 in the presence of a catalytic
amount of tﬁ;[jﬁymbagémmﬁlhaIIIgwﬁil-mrnﬁhetkyambmi@emimm&bib)&ﬁdm&@kﬂldae D-E under

mild oxidation conditlorrltcjo acetlc dride and dimethyl sulfoxide. Several types of olefination
of ketone Bt@ﬂ?ég B }Y % ﬁl% Ikene D-F. For example, Wittig reaction and olefination of
D-E with Tebbe reagent will all give D-F. Flnally, saponification of ethyl ester D-F under standard
conditions gives acid D-G. 5Scheme ? ?Eesus pvgs another route to prepare acid E-E as
demonstrated in Scheme B. In Schem OXI AR BBlained by treatment of phenol B-A 10 with

an appropriate base such ag.cesium carbonate followed by alkylapon with 2- cploromethyl-oxirane E-A.

Epoxide ring ope |ng of E-B with bengapagihigsd;D, ed)ared in fcheme ﬁfg g the presence of a
catalytic amoun Sheetrat @ R8N 'um-ﬂui}}lgdeiurn%%e alcq F-C,aw ﬁM d to ketone E-D
under mild OX|dat|orocon z L15 Bt BNAPSeveral types of

olefination of ketone E-D rpay be Carried out to provide alkene Bp. For example, Wittig reaction and
olefination of E-D with

. Ry R,
MeO R, Tetradecane MeO R
b e e
254°C 0
o O’U\NMez S NMe,
F-C F-D
Ry
e MGW\C[RZ
E—— e
© SH
5 F-E

In accordance with Scheme F, (4-hydroxyphenyl) acetic acid F-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-hydroxyphenyi acetic acid,

10 4-hydroxy-3-methoxyphenyt acetic acid, and 4-hydroxy-3-nitrophenyl acetic acid),
is methylated to form (4-hydroxyphenyl) acetic acid methyl ester F-B in methanol
in the presence of a catalytic amount of a suitable acid such as sulfuric acid or
hydrochloric acid. The phenol F-B is converted to (4-
dimethylthiocarbamoyloxyphenyl) acetic acid methyl ester F-C by reacting with

15  dimethylthiocarbamoyl chioride in the presence of some appropriate bases such
as triethylamine and 4-(dimethylamino)pyridine. At high temperature, in the
preferred range of 250 to 300°C, F-C is rearranged to (4-
dimethylcarbamoylsulfanyiphenyl) acetic acid methyl ester F-D in a high boiling

point solvent such as tetradecane. By treatment with a suitable base such as
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Tebbe reagent will all give B-D. Finally, saponification of ethyl ester B-D under standard conditions
gives acid B-E. Scheme F. Synthesis of F-E meOH, H2S0O4 meo OOH Et3N,
DMAP F-B  F-CF-D In accordance with Scheme F, (4-hydroxyphenyl) acetic acid F-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-hydroxyphenyl acetic acid, 10
4-hydroxy-3-methoxyphenyl acetic acid, and 4-hydroxy-3-nitrophenyl acetic acid), is methylated to form
(4-hydroxypsestiym soetieaxidenicthis tsRsfermed fad ehseyd acetie acdmat¥imount of a
suitable acid guel s sulfuric acid or hydrochloric acid. The phenol F-B is converted to (4-
dimethylthiocarbamoyloxyphenyl) acetic acid methyl ester F-C by reacting with 15
dimethylthiocarbamoyl chloride in the presence of some appropriate bases such as triethylamine and
4-(dimethylamino)pyridine. At high temperaturegghiiggregferred range of 250 to 300C, F-C is
rearranged to (4- dimethylcarbamostlsulfanylph%nyl) acetic acid methyl ester F-D in a high boiling point
solvent such as tetradecane. By treatment with a'suitable base suchggs sodium methoxide F-D is

transformed to (4-mercam§|‘) asRtcEC estar OFCE R, R4
el
F-E |
MSO?(R\O Ra SH S/><\ OQ Ra
50 5 & Ry GA Rs Re Ry

052003. CH3CN

Ry
Hydrolysis Hozc/\C[Rz Q:R“
R,
s >< o 3
R5 RG R7

5 G-B

In Scheme G, acetic acid methyl ester G-A is obtained by alkylation of
benzenethiol F-E, prepared according to Scheme F above, with mesylate C-D
using a suitable base such as Cs2C03, K2CO3, or NaH in an appropriate solvent

10  such as CHsCN or THF under nitrogen. Under standard saponification conditions

methyl ester G-A is hydrolysed to acid G-B.

Examples
Example |

15
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Scheme G n., In Scheme G, acetic acid methyl ester G-A is obtained by alkylation of benzenethiol
F-E, prepared according to Scheme F above, with mesylate C-D using a suitable base such as
Cs2C03, K2C0g3, or NaH in an appropriate solvent 10 such as CH3CN or THF under nitrogen. Under
standard saponification conditions methyl ester G-A is hydrolysed to acid G-B. Examples Example | 15
Scheme 1 Sn, HCI EtO EtOH, Dioxane Et0 SO2C1 1-B (4-Chlorosulfony1-2-methyl-phenoxy)-acetic
acid ethyl ester

Scheme 1

0
o J_o CISOzH Eto/”\/o

S0,CI
1A 1-B, 93%

0
Sn, HCl

EtOH, Dioxane
: SH
1.C, 98%

0O

Eto’k/ ©

1-B
{4-Chlorosuifonyl-2-methyl-phenoxy)-acetic acid ethyl ester

SO,Cl

To a flask containing chlorosulfonic acid (15.0 mL, 226 mmol) at 4°C was
added ethyl (2-methylphenoxy)acetate 1-A (10.0 g, 51.6 mmol) slowly. The
5  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 1-B as a
white solid; 'TH NMR (300 MHz, CDCl3) & 7.87-7.84 (m, 2 H), 6.80 (d, J = 9.5 Hz,
1H),4.76 (s,2H),4.29(q, J=7.1Hz, 2 H),2.37(s,3H),1.31 (t, J=7.1 Hz, 3
10  H); MS (ES) m/z: 315 (M+Na”).
0]

EtO/u\/ o

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

To a solution of 1-B (4.70 g, 16.1 mmol) in EtOH (20 ml.) was added a
solution of 4.0 M HCl in dioxane (20 mL) followed by 100 mesh tin powder (9.80

SH

g, 82.6 mmol) portionwise. The mixture was refluxed for 2 h, poured into
15 CHCly/ice (100 mL), and filtered. The filtrate was separated, and the aqueous

layer was extracted with CH2Cl.. The combined organic phases were washed
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To a flask containing chlorosulfonic acid (15.0 mL, 226 mmol) at 4C was added ethyl
(2-methylphenoxy)acetate 1-A (10.0 g, 51.6 mmol) slowly. The 5 mixture was stirred at 4C 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 1-B as a white solid;
1H NMR (300 MHz, CDCI3) 8 7.87-7.84 (m, 2 H), 6.80 (d, J = 9.5 Hz, 1 H), 4.76 (s, 2 H), 4.29 (q, J =
7.1Hz, 2 H), 2.37 (s, 3 H), 1.31 (t, J = 7.1 Hz, 3 10H); MS%ES{J rn/z: 315 %M-FNa+). EtO)c,:0 1-CSH
(4-Mercaptoviitmeeiarpd slesiansceprcsaiatad e sive 3.5694%kkiohlor128 fayeHay o8i1hmol) in
EtOH (20 m N \ ' #i a m in powder
(9.80 g, 82&%&%%?&%&%&2&%@ u%d%%r 52’ h ﬁﬁﬁﬂﬁ% %)é%ogggge (100 mL),
and filtered. Hpt@beie, Was Sepbiatdd] hiddhésadudbusayérdvad dxtaciet with CH2CI2. The
combined organic phases were washed with water, dried, and concentrated to give 3.56 g (98%) of
1-C as a yellow oil; 1H NMR (300 MHz, CDCI3%8heffk 203 (m, 2 H), 6.59 (d, J = 8.4 Hz, 1 H), 4.60 (s,
2H),4.25(q,J=7.1Hz,2H), 2.24 (s, 3 H), 1.29 (t, J= 7.1 Hz, 3 H). Scheme 2

CF CFa
3 .
HO af

50%

2-A
2. Cs,CO3 CHLCN
- O
CH,Cly EtO/U\/O\@ s/\”/\o
2-B, 84%
. 1.C SH (4
HO,C._ O - CF3
LIOH, THF, Hz0 N /©/
99% S/\[r\o |
Compound 1
HO/\H/\O
2-A
5 2-(4-Trifluoromethyl-phenoxymethyl)-prop-2-en-1-ol

To a mixture of 4-trifluoromethylphenol (49.0 g, 302 mmol), 2-methylene-
1,3-propanediol (40.0 g, 454 mmol), and diisopropyl azodicarboxylate (67.4 g,
333 mmol) in CH2Cl; (400 mL) at 0°C was charged with a solution of
triphenylphosphine (87.2 g, 333 mmol) in CH>Cl2 (400 mL) dropwise. After the

10 mixture was stirred at 0°C and then allowed to warm up to room temperature

overnight, CH2Cl; was evaporated under reduced pressure. To the residue was
added Et,O and hexane, and the mixture was cooled to 0°C. The precipitated
solid was filtered, and the filtrate was concentrated and column chromatographed
(EtOAc/hexane: 1/4) to give 35.2 g (50%) of 2-A,; 'H NMR (300 MHz, CDCl3) §
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2-A  2-A 52-(4-Trifluoromethyl-phenoxymethyl)-prop-2-en-1-ol ~ To a mixture of
4-trifluoromethylphenol (49.0 g, 302 mmol), 2-methylenel,3-propanediol (40.0 g, 454 mmol), and
diisopropyl azodicarboxylate (67.4 g, 333 mmol) in CH2CI2 (400 mL) at 0C was charged with a solution
of triphenylphosphine (87.2 g, 333 mmol) in CH2CI2 (400 mL) dropwise. After the 10 mixture was
stirred at OC and then allowed to warm up to room temperature overnight, CH2CI2 was evaporated
under reduced pressure. To the residue was added Et20 and hexane, and the mixture was cooled to
OC. The prex:giitétied soBdéudz, fRiétp 6. 89 ddhé Fild.stelny s ldhric8Bt(diednABddy dighbo2@atographed
(EtOAc/hexane:, 1/4) ive, 35,2 %%Zﬁ HN =R%( a%l\/@ CDCI3)5 7.55(d,J=8.6 Hz, 2
H), 6.99 (d,?ﬁi'=‘j8'.€§l§ : Ha:@ség??%‘z 9’ 2,%@),‘}\42 q = g’é Hz, 1 H), 4.65 (s, 2 H), 4.27 (d, J
= 6.0 Hz, 2 H). 2-B {2-Methy1-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfany9-Phenoxy}-acetic
add ethyl ester General procedure 1 for the fprmation of thioether S a solution of 2-A (18.1 g, 78.2
mmol) in CH2CI2 (400 mL) at 0e %Ere 4 t3N (23.0 mL m%l) and methanesulfonyl chloride
(13.4 g, 117 mmol). The mixture was stirre C far 1 h andxgom temperature overnight and diluted

with saturated NaHCO3 (100 mL). The organic Ia§er as s%parated and the aqueous layer was
extracted with CH2CI2 (x 3). The combined organit_:B

{2-Methyl4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyi]-phenoxy}-acetic acid ethyl ester

General procedure 1 for the formation of thioether:

5 To a solution of 2-A (18.1 g, 78.2 mmol) in CH2Cl, (400 mL) at 0°C were
added EtsN (23.0 mL, 165 mmol) and methanesuifonyl chloride (13.4 g, 117
mmol). The mixture was stirred at 0°C for 1 h and room temperature overnight
and diluted with saturated NaHCO3 (100 mL). The organic layer was separated .
and the aqueous layer was extracted with CH2Cl2 (x 3). The combined organic

10 phases were dried and concentrated to provide 24.2 g of the crude product.

A mixture of the above crude product, (4-mercapto-2-methyl-
phenoxy)acetic acid ethyl ester 1-C (21.2g, 93.8 mmot), and Cs,COj3 (76.2 g, 234
mmol) in CH3CN (290 mL) was stirred at room temperature for 2 h. Water was
added and the mixture was extracted with CHxCl.. The combined organic layers

15 were dried, concentrated, and column chromatographed (EtOAc/hexane: 1/10) to
provide 28.8 g (84 %) of 2-B,; 'H NMR (300 MHz, CDCl3) 5 7.53 (d, J = 8.7 Hz, 2
H), 7.20 (s, 1 H), 7.16 (dd, J = 8.4, 2.2 Hz, 1 H), 6.96 (d, J = 8.6 Hz, 2 H), 6.59 (d,
J=84Hz 1H),513(d, J=0.9Hz 1H),4.98 (s, 1H),4.65(s, 2H),4.60 (s, 2
H), 4.26 (g, J = 7.1 Hz, 2 H), 3.56 (s, 2H), 2.24 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H);
20 MS (ES) m/z: 463 (M+Na®).

S/\[(\O

Compound 1
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}-acetic acid

General procedure 2 for the hydrolysis of the ethyl and methy! esters:
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10 phases were dried and concentrated to provide 24.2 g of the crude product. A mixture of the
above crude product, (4-mercapto-2-methylphenoxy)acetic acid ethyl ester 1-C (21.2g, 93.8 mmol), and
Cs2C03 (76.2 g, 234 mmol) in CH3CN (290 mL) was stirred at room temperature for 2 h. Water was
added and the mixture was extracted with CH2CI2. The combined organic layers 15 were dried,
concentrated, and column chromatographed (EtOAc/hexane: 1/10) to provide 28.8 g (84%) of 2-B; 1H
NMR (300 MHz, CDCI3) 6 7.53 (d, J = 8.7 Hz, 2 H), 7.20 (s, 1 H), 7.16 (dd, J = 8A, 2.2 Hz, 1 H), 6.96
(d, J = 8.6 Hz, 2 H)T6 aS@uion®#12-B (288, &.85.Eammolp io HAFL(BHE 209 at, Q°Clyrdes Xk, 2 H), 4.60
(5. 2 H). 26,4 Joa o161 Lo BRoPriLo? 7ikion2 Mol Aiihg'st o8 5 ' Big S (ES) miz
463 (M+Na). ompound 1

{2-Methyl-3/42rcomifiexperetayk foeddhntbehpjxtiisssutasapleddediaetifiediaviteddval procedure
2 for the hydrplysis. qf ters: [t 2 . ) in THF
(576 mi) ¢ BOLAIG D e HERONG TS g SRR et e kel Y e i
and at réom perifiest sty eolnmschrematagiepb Wagive RS fgde9%ieficempeund AICH and extracted

give 26.7 ¢ OB P E N I B W W, EoRid) 7 b8 S & P 7 o1 (o 1.1,

7.17 (dd, J= 8.4, 22z, 1 H), 6.95 (d, J = 8.6 Hz, 2 1), GER((H L=8B4Hzz, 1H)) H1(E L= 1.0 Hz, 1

Analysis cald PPCO e o7 b0 D AR G T S A R AT o
4.64; S, 7.46M8S, (EBQmExdla@léi\AHG&)eWWais;calc’d for CooH4g04F3S.0.1H20: C, 57.99;
10 H,4.67;S,7.74; F, 13.76, found: C, 68.06; H, 4.64; S, 7.46; F, 13.91.

Example I
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3-(4-Trifluoromethyl-phenyl)-propionic acid methyl ester To a solution of 4-A (1.00 g, 4.59 mmol) in
Et20 (20 mL) and MeOH (10 mL) was added 1.0 M (trimethylsilyl)diazomethane (9.16 mL, 9.16 mmol)
in 5 hexane. After stirring at room temperature for 1 h, the solvents were removed under reduced
pressure. The residue was dissolved in Et20, washed with saturated NaHCOS3 and brine, dried, and
concentrated to give 1.04 g (98%) of 4- B; 1H NMR (300 MHz, CDCI3) 87.54 (d, J= 8.1 Hz, 2 H), 7.31
(d, J= 8.1 Hz, 2 H), 3.67 (s, 3 H), 3.01 (t, J= 7.7 Hz, 2 H), 2.65 (t, J=7.7 Hz, 2 H); MS (ES) rn/z: 10 255
(M+Na+). 85% Compound 2 48 CF3 4-C 3-(4Suhgmsrémethyl-phenyl)-propionaldehyde  To a
solution of 4-B (1.10 g, 4.74 mmol) in CH2CI2 (20 mL) at -78C was added 1.0 M diisobutylaluminum
hydride (4.74 mL, 4.74 mmol). The mixture was stirred at -78C for 10 min and quenched with 10% HCI

in MeOH (5 mL). After ihg iRdeQm temperature ﬁﬁ?(tumwa{sdﬂ;erzed and the filtrate was
hrom oMeD mg (83%)of4=€*1H NMR (400 MHz,

concentratedHal ol
CDCI3) 59.82 (d! J= 1.QAz, 1 HMPBERY, J = 83 Hz,dsHpwr.31 (d, J = 8.0 Hz, 2 H), 3.01 (t, J = 7.4 Hz,
2 H), 2.82(t, J= 7.3 Hz, 2 H). CF3

TBAF, THF

CFs
Me;»,SI NaH W@/
H )
DMSO, THF EtO ©
0 4-C, 83% 4-D, 68%
EtO0,C. 0O \ﬁj\ /\(\/©/0F3 AC/ZO DMSO EtO,C._- \@\ /\n/\/©/
4-E, 49% 4-F, 75%
Tebbe reagent Etozc\/o\é\ CFs
e e et e et
S
4-G, 19%
LIOH, THF, H,0  HO2C_O CFs
PR ———
S
85%
Compound 2
CF,
MeOY\/Q/

0
4-B
3~(4-Trifluoromethyl-phenyl)-propionic acid methyl ester

To a solution of 4-A (1.00 g, 4.59 mmol) in Et,O (20 mL) and MeOH (10
mL) was added 1.0 M (trimethylsilyl)diazomethane (9.16 mL, 9.16 mmol) in
5 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 4-
B: '"H NMR (300 MHz, CDCl3) § 7.54 (d, J = 8.1 Hz, 2 H), 7.31 (d, J= 8.1 Hz, 2
H), 3.67 (s, 3 H), 3.01 (t, J=7.7 Hz, 2 H), 2.65 (t, J = 7.7 Hz, 2 H); MS (ES) m/z:
10 255 (M+Na’).
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4-D 2-(2-(4-Trifluoromethyl-pheny1l)-ethyl]-oxirane 10A mixture of NaH (52 mg, 1.3 mmol; 60% in
mineral oil) in DM80 (15 mL) was heated at 70C for 30 min and allowed to cool to room temperature.
After diluting with THF (10 mL), to the mixture at OC was slowly added a solution of trimethylsulfonium
iodide (306 mg, 1.50 mmol) in DMSO0 (10 mL). After stirring for 10 min at OC, a solution of 4-C (202 mg,
1.00 mmol) in THF (10 mL) was 15 introduced. Stirring was continued for 1 h at 0C and the mixture
was diluted with water and extracted with Et20. The extracts were dried, concentrated, and column
chromatographed (EtOAc/hexane: 1/7) to provide 147 g 68%) of 4-D; 1H NMR (300 MHz, CDCI3)
5754 (d,J=8.1Hz,2H),7.31(d, J=8.0Hz, 2 H), 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 20H), 1.98-173tm2¥). OH 4-E
{4-p-Hydroxy-4-(4-trifluoromethyl-pheny0-bugylsulfany11-2-methyl-phenoxyl-acetic acid ethyl ester A
mixture of 4-D (251 mg, 1.16 mmol), (4-mercapto-Z- methylphenoxy)acetic acid ethyl ester 1-C (394

mg, 1.74 mmol), and tetrabutylammgﬁihmj]fggﬁg{g@ Redd) epiBnbidényael; 1.0 M in THF) in THF (5 mL) 5
was stirred at room temperature overni?ht and concentrated. The residue was purified by column

chromatography (Et0Acaiutiar of AR d bl 25b Thdnaed Pz (PRIMR) @bo it eé®ci3) 37.51

(d,J=8.0 = 2 b, , Ha, _ B Hz, 1 H),
661 d, 1~ BT -Pi@,@fgé?ﬁ%“@@%’%&afé’iﬁ?ﬁh,%?éﬁf@%@?n%%%ﬁﬁ%:

103.4 Hz, 1 $¥yrecoat s787Crion 1Qyminzand geqnshedyith 46 ¥hHCl inMeok! & mb), ferq 76 m, 2 H),
130t 4= z/vlarlﬁ'ﬁné H)'r%@ﬁ)ﬂ@féhi’r@?tﬂ@ﬁﬁﬂh}e was filtered and the filtrate was

concentrated and column chromatographed to provide 796 mg (83%) of 4-C; H
NMR (400 MHz, CDCl3) § 9.82 (d, J= 1.0 Hz, 1 H), 7.54 (d, J= 8.1 Hz, 2 H), 7.31
(d, J=8.0 Hz, 2 H), 3.01 (t, J= 7.4 Hz, 2 H), 2.82 (t, J= 7.3 Hz, 2 H).

!>/\/©/CF3

0
4-D
2-[2-(4-Trifluoromethyl-phenyl)-ethyl}-oxirane

10 A mixture of NaH (52 mg, 1.3 mmol; 60% in mineral oil) in DMSO (15 mL)
was heated at 70°C for 30 min and allowed to cool to room temperature. After

[

diluting with THF (10 mL), to the mixture at 0°C was slowly added a solution of
trimethyisulfonium iodide (306 mg, 1.50 mmol) in DMSO (10 mL). After stirring
for 10 min at 0°C, a solution of 4-C (202 mg, 1.00 mmol) in THF (10 mL) was
15 introduced. Stirring was continued for 1 h at 0°C and the mixture was diluted
with water and extracted with Et,O. The extracts were dried, concentrated, and
column chromatographed (EtOAc/hexane: 1/7) to provide 147 mg (68%) of 4-D;
'H 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
20 H), 1.98-1.73 (m, 2 H).
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4-F 12-Methyl-4-12-0x0-4-(4-trifluoromethyl-pheny0O-butylsulfanylkphenoxyl-acetic acid ethyl ester A
mixture of 4-E (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 15 with Et20. The extracts were dried,
concentrated, and purified by column chromatography to give 278 mg (75%) of 4-F; 1H NMR (300
MHz, CDCI3) 8 7.51 (d, J=8.1 Hz, 2 H), 7.26 (d, J=8.0 Hz, 2 H), 7.15 (d, J = 1.7 Hz, 1 H), 7.04 (dd, J =
8.5,2.3Hz,1H),6.57(d,J=85Hz, 1H),4.60(s,2H),4.26 (q,J=7.1Hz, 2H), 3.52 (s, 2 H), 2.92 (s,
4 H), 2.23 (s, 3H),1.29 (t, J = 7.1 Hz, 3 H); MS (ES) 20 m/z: 463 (M+Na+). 4-G
(2-Methy1-4-{212-(4-trifluorome@fyiphefyd)sthyll-allylsulfan exy)-acetic acid ethyl ester

To a solution of 4-F (53 mg, 0.12 mmol) in (I mL) at-78 slowly added 0.5 M Tebbe reagent
(0.24 mL, 0.12 mmol) in toluene. The mixturewa$gragtally'warmed to OC, stirred at the same
temperature for 4.5 h, diluted 5 with saturated NaHCOGHand extracted with Et20. The combined
organic layers were dried, concentrated, and coluaug chromatographed (EtOAc/hexane: 1/10) to give 10
mg (19%) oft42eydiexiiAR-{ERorvmehyaD SIB) BI7IS oy )R8 thy-phepod)-aeatis edid ptyBestpiz, 2 H), 7.18

425 @, 1= 71 e DD Gl o hdh et B L S s s
H), 1.28 (t, hethiylphien &t)anetiq @sidrethyhestent-CaB894 raonipotmenml), and |
e e AR L N R Ll
7.25 (5 J =Wa3 stirrediiat momismpeyature overnlght and concentrated. The residue was
purified by column chromatography (EtOAc/hexane: 1/5) to give 250 mg (49%) of
-E; '"H NMR (300 MHz, CDCl3) § 7.51 (d, J= 8.0 Hz, 2 H), 7.26 (d, J = 8.0 Hz, 2
H), 7.23(d, J=2.1 Hz, 1 H), 7.18 (dd, J = 8.4, 2.3 Hz, 1 H), 6.61 (d, J= 8.4 Hz, 1
H), 4.62 (s, 2 H), 4.26 (q, J = 7.1 Hz, 2 H), 3.63-3.55 (m, 1 H), 3.01 (dd, J = 13.6,
10 3.4 Hz 1H),2.91-2.81 (m, 1H), 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*).

EtOszO\é\ CF
S/\"/\/©/
O

{2-Methyl-4-[2-ox0-4-(4-trifluoromethyl-phenyl)-butylsulfanyl)-phenoxy}-acetic acid ethyl ester

A mixture of 4-E (370 mg, 0.837 mmol) in Ac,0 (2.5 mL) and DMSO (4

mL) was stirred at room temperature for 24 h, diluted with water, and extracted
15 with Et;0. The extracts were dried, concentrated, and purified by column

chromatography to give 278 mg (75%) of 4-F; '"H NMR (300 MHz, CDCl3) & 7.51

(d,J=8.1Hz,2H),7.26 (d, J=8.0Hz,2 H), 7.15 (d, = 1.7 Hz, 1 H), 7.04 (dd,

J=8.5,23Hz 1H),6.57 (d, J=8.5Hz, 1 H), 4.60 (s, 2 H), 4.26 (g, J= 7.1 Hz,

2H),3.52 (s, 2H),2.92 (s, 4 H), 2.23 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES)
20  m/z: 463 (M+Na*).
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157.06 (d,J=7.5Hz, 1 H), 6.56 (d,J=6.8 Hz, 1 H), 4.78 (s, 1 H), 4.77 (s, 1 H), 3.41 (s, 2 H), 2.79 (t, J
=8.0Hz, 2 H), 2.47 (t, J = 8.0 Hz, 2 H), 2.15 (s, 3 H); MS (ES) m/z: 433 (M+Na+). Example Il Scheme
5 MSCI, Et3N, CH2CI2 HOOH 5-A, 68% CIOMs 5-A Methanesulfonic acid 2-chloromethyl-allyl ester
To a solution of 2-methylenepropane-1,3-diol (257 mg, 2.92 mmol) in CH2CI2 (4 mL) and CH3CN (4
mL) at OC were added Et3N (1.76 mL, 12.6 mmol) 5 and methanesulfonyl chloride (1.01 g, 8.79 mmaol).
After the mixture was stirred at OC for 2 h and then allowed to warmed up to room temperature
overnight, saturated NaHCO3 was added. The prganic layer was separated and the aqueous layer was
ceptrated, and column

A; /H NMR (300 MHz, CDCI3)

; MS (ES) m/z: 207 (M+Na+).

65.47 (s, 1 H), 5.42 (s, 1 H), 4.82 (s, 2 H), 4.16
5-13 (2-Chloromethyl-allyloxy)-benzene

4-G
(2-Methyl-4-{2-[2-(4-trifluoromethyl-phenyl)-ethylj-allylsulfanyl}-phenoxy)-acetic acid ethyl ester

To a solution of 4-F (53 mg, 0.12 mmol) in THF (1 mL) at -78°C was
slowly added 0.5 M Tebbe reagent (0.24 mL, 0.12 mmol) in toluene. The mfxture
was gradually warmed to 0°C, stirred at the same temperature for 4.5 h, diluted

5  with saturated NaHCO3, and extracted with Et,O. The combined organic layers
were dried, concentrated, and column chromatographed (EtOAc/hexane: 1/10) to
give 10 mg (19%) of 4-G; "H NMR (300 MHz, CDCls) § 7.53 (d, J = 8.1 Hz, 2 H),
7.29(d, J=8.0Hz,2H),7.18(d, J=1.9Hz, 1 H),7.12 (dd, J = 8.4, 2.2 Hz, 1 H),
6.60 (d, J= 8.4 Hz, 1 H),4.79 (s, 2 H), 4.61 (s, 2 H), 4.26 (9, J= 7.1 Hz, 2 H),

10 345(s,2 H), 2.82 (t, J=8.0Hz, 2 H), 2.50 (t, /= 8.0 Hz, 2 H), 2.25 (s, 3 H), 1.28
(t, J = 7.1 Hz, 3 H); MS (ES) m/z: 461 (M+Na").

H020v0\©\ CFs
S/\n/\/©/

Corﬁpound 2
(2-Methyl-4-{2-[2-(4-trifluoromethyl-phenyl)-ethyl]-allylsulfanyl}-phenoxy)-acetic acid

Following general procedure 2 gave Compound 2 (85%); 'H NMR (300
MHz, CDCl3) 6 7.51(d, J=8.0Hz,2H), 7.25(d, J = '7.7 Hz, 2 H), 7.11 (s, 1 H),
15 7.06(d,J=7.5Hz 1H),6.56(d, J=6.8Hz, 1H),4.78(s,1H),4.77 (s, 1 H),
3.41(s,2H),2.79 (t, J=8.0Hz, 2 H), 2.47 (t, J = 8.0 Hz, 2 H), 2.15 (s, 3 H); MS
(ES) m/z: 433 (M+Na*).

Example I
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To a suspension of NaH (40 mg, 1.0 mmol; 60% in mineral oil) in THF (2 mL) was added a solution of
phenol (94 mg, 1.0 mmol) in THF (1 mL). After 15stirring at room temperature for 15 min, the mixture
was transferred to a solution of methanesulfonic acid 2-chloromethylallyl ester 5-A (185 mg, 1.00
mmol) in THF (2 mL). The mixture was stirred at room temperature for 1 h, then heated at 40C
overnight, diluted with water, and extracted with EtOAc. The extracts were dried, concentrated, and
column chromatographed (EtOAc/hexane: 1/9) to 5 provide 148 mg (81%) of 5-B; 1H NMR (300 MHz,
CDCI3) 8 7.30-7.27 (m, 2 H), 6.97-6.91 (m, 3 Bghemb &S, 1 H), 5.34 (s, 1 H), 4.60 (s, 2 H), 4.16 (s, 2 H).
s-C [2-Methyl-4-(2-phenoxymethyl-allylsulfany1)-phenoxy]-acetic acid ethyl ester General procedure 3
for the formation of thioether A mixture of 5-B (96 mg, 0.53 mmol), (4-mercapto-2-methyl- 10
phenoxy)acetic aciﬁ ethyl esigeil €N 199, 0.642,rnmol), and Cs2CO3 (417 mg, 1.28 mmol) in
CH3CN (3 mhpwas sti for-Shatroomtemperature.dMater was added and the mixture was
extracted with Et20. The combined organic Iayers ar ed/rled concentrated, and column
chromatographed (EtOAc/hexane: 1/10) to prowde 168 mg (85%) of 5-C; 1H NMR (400 MHz, CDCI3) 8

7.28-7.23(m, 2 H), 15 7.20(d, J= 2.0 Hz, 1 H), 7.16 (dd, J = 8.4 3H2QS}C}@);@-96N689(m 3 H), 6.59
(d, J= 8.4 Hz, mlsg 1 Hy), 495(§“a1* 5":460(5 2 H), 4 s, 2HYgR24 (0, I="7.1 Hz, 2 H),
3.56 (s, 2 H),2 Ms 71 Hz, 3 HYy nZ 8@5&@@@. 1
1-C
EtO0,C. \©\ /@ LiOH, THF, H,O HO,C. \©\ /@
92%
5-C, 86% Compound 3
Cl\/U\/OMs
5-A

Methanesulfonic acid 2-chloromethyl-allyl ester
To a solution of 2-methylenepropane-1,3-diol (257 mg, 2.92 mmol) in

CH.Cl; (4 mL) and CH3CN (4 mL) at 0°C were added Et;N (1.76 mL, 12.6 mmol)
5 and methanesulfonyl chloride (1.01 g, 8.79 mmol). After the mixture was stirred

at 0°C for 2 h and then allowed to warmed up to room temperature overnight,

saturated NaHCO3; was added. The organic layer was separated and the

aqueous layer was extracted with CH2Cl,. The combined organic phases were

dried, concentrated, and column chromatographed (EtOAc/hexane: 1/3) to give

10 313 mg (58%) of 5-A; 'H NMR (300 MHz, CDCl3) 6 5.47 (s, 1 H), 5.42 (s, 1 H),
4.82 (s, 2 H), 4.16 (s, 2 H), 3.06 (s, 3 H); MS (ES) m/z: 207 (M+Na™).

cl /\”/\O/ C
5-B
(2-Chloromethyl-allyloxy)-benzene

To a suspension of NaH (40 mg, 1.0 mmol; 60% in mineral oil) in THF (2
mL) was added a solution of phenol (94 mg, 1.0 mmol) in THF (1 mL). After

15 stirring at room temperature for 15 min, the mixture was transferred to a solution
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Compound 3 [2-Methyl-4-(2-phenoxymethyl-allylsulfanyl)-phenoxy]-acetic acid 20Following general
procedure 2 gave Compound 3 (86%); 1H NMR (300 MHz, CDCI3) 8 7.29-7.24 (m, 2 H), 7.21 (s, 1 H),
7.18 (d, J=8.4 Hz, 1 H), 6.97- 6.89 (m, 3H), 6.62 (d, J =8.4Hz, 1 H),5.15 (s, 1 H), 4.98 (s, 1 H), 4.66
(s,2H),4.61(s,2H),3.58 (s, 2H), 2.23 (s, 3 H); MS (ES) rn/z: 367 (M+Na+). Example IV 5 Scheme 6
HOOCF3 HOO HOOH DIAD, Ph3P, CH2CI2 MsCI, Et3N OCF3 CH2CI2 6-A

10

15

20

of methanesulfonic acid 2-chloromethylallyl ester 5-A (185 mg, 1.00 mmol) in
THF (2 mL). The mixture was stirred at room temperature for 1 h, then heated at
40°C overnight, diluted with water, and extracted with EtOAc. The extracts were
dried, concentrated, and column chromatographed (EtOAc/hexane: 1/9) to
provide 148 mg (81%) of 5-B; 'H NMR (300 MHz, CDCl3) & 7.30-7.27 (m, 2 H),
6.97-6.91 (m, 3 H), 5.35 (s, 1 H), 5.34 (s, 1 H), 4.60 (s, 2 H), 4.16 (s, 2 H).

iaaeSUNe
s/\n/\o

5-C ;
[2-Methyl-4-(2-phenoxymethyl-allylsulfanyl)-phenoxy]-acetic acid ethyl ester

General procedure 3 for the formation of thioether:

A mixture of 5-B (96 mg, 0.53 mmol), (4-mercapto-2-methyl-
phenoxy)acetic acid ethyl ester 1-C (145 mg, 0.642 mmol), and Cs2CO3 (417 mg,
1.28 mmol) in CH3CN (3 mL) was stirred 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 168 mg (85%) of 5-C; 'H NMR (400 MHz, CDCl3) 6 7.28-7.23 (m, 2 H),
7.20 (d, J= 2.0 Hz, 1 H), 7.16 (dd, J = 8.4, 2.3 Hz, 1 H), 6.95-6.89 (m, 3 H), 6.59
(d, J=8.4Hz, 1H), 513 (s, 1 H), 4.95 (s, 1 H), 4.60 (s, 2 H), 4.58 (s, 2 H), 4.24
(q,J=7.1Hz, 2 H), 3.56 (s, 2 H), 2.23 (s, 3 H), 1.27 (t, J = 7.1 Hz, 3 H); MS (ES)

m/z: 395 (M+Na*).
”°2CV°W© J
Y

Compound 3
[2-Methyl-4-(2-phenoxymethyl-allylsulfanyl)-phenoxyl-acetic acid

Following general procedure 2 gave Compound 3 (86%); "H NMR (300
MHz, CDCl3) 6 7.29-7.24 (m, 2 H), 7.21 (s, 1 H), 7.18 (d, J = 8.4 Hz, 1 H), 6.97-
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2-(4-Trifluoromethoxy-phenoxymethyl)-prop-2-en-1-ol ~ To a mixture of 4-trifluoromethoxyphenol
(2.37 g, 13.1 mmol), 2- methylene-propane-1,3-diol (1.73g. 19.6 mmol), and diisopropy! 10
azodicarboxylate (3.96 g, 19.6 mmol) in CH2CI2 (50 mL) was added a solution of Ph3P (5.13 g, 19.6
mmol) in 50 mL of CH2CI2 in 30 minutes. After stirring for 5 hours, the mixture was diluted with Et20
(200 mL), washed with 1 N NaOH, dried, concentrated, and column chromatographed to give 1.7 g
(51%) of 6-A; 1H NMR (300 MHz, CDCI3) 5 7.13 (d, J = 9.1 Hz, 2 H), 6.91 (dd, J = 9.2, 2.3 Hz, 2 H),
5.31 15(d, 8.890(A Hx Hl) H, 6226, (d,=)8-40tbzHY HI), 19)18.69 (sH2, 498 (36 1d1) 4.66L(Bi2 PN), 1.63 (t, J=
6.1Hz, 1 H 3 e ~4-[ ( striflugrorn t{_i é@% Kuﬂ%ﬁnyll Phenoxy)-acetic
acid ethyl e%peﬁ gﬂ%b?vé% éQr%er r gr%%e Ur‘§ %@1\%@%‘%@ ((@goﬁ z, CDCI3) 8 7.21-7.11
(m, 4 H), 6.88 (dd, J =9.2, 2.3 Hz, 2 H), 6.60 (d, J = 8.4 Hz, 1H), 5.13 (d, J = 1.1 Hz, 1 H), 4.96 (d, J =
0.7Hz,1H),4.60(s,4H),4.26(q,J=7.1Hz (s,2H),2.24(s,3H),1.29(t,J=7.1Hz, 3
H); MS (ES) m/z: 479 (M+Na+). Compound 533%1&@6
[2-Methyl-4-(2-p4olyloxymethyl-allylsulfanyl)-phenoxyFacetic acid Following general procedure 2 gave
Compound 4; 1H NMR (300 MHz, CDCI3) 8 7.4k, 4@ gM, 4 H), 6.88 (d, J=9.2 Hz, 2 H), 6.62 (d, J =
7.9 Hz, 1 H),5.13 (s, 1 10 H), 4.98 (s, 1 H), 4.59 (s, 4 H), 3.56 (s, 2 H), 2.21 (s, 3 H); MS (ES) m/z: 428
(WIT); Anal. Calcd. for C20H19F303S.0.2H20 : C, 55.60; H, 4.53. Found: C, 55.61; H, 4.36.

oo
Cl, Et;N
/\[h HO /Y OO OCF, Ms 3

DIAD, PhyP, CH,Cl, CH,Cl,
51%, 6-A

J

o

Et0 \é\ OCF;
1-C SH EtO /©/

Cs,C0s, CHACN 30%, 6- B

90%
Compound 4

Hoﬁ]ﬂoOOCFa

2-(4-Trifluoromethoxy-phenoxymethyl)-prop-2-en-1-ol

To a mixture of 4-trifluoromethoxyphenol (2.37 g, 13.1 mmol), 2-

methylene-propane-1,3-diol (1.73 g, 19.6 mmol), and diisopropyl

10 azodicarboxylate (3.96 g, 19.6 mmol) in CH2Cl> (50 mL) was added a solution of
PhsP (5.13 g, 19.6 mmol) in 50 mL of CH2ClI in 30 minutes. After stirring for 5
hours, the mixture was diluted with Et;O (100 mL), washed with 1 N NaOH, dried,
concentrated, and column chromatographed to give 1.7 g (51%) of 6-A; 'TH NMR
(300 MHz, CDCl3) 8 7.13 (d, J = 9.1 Hz, 2 H), 6.91 (dd, J = 9.2, 2.3 Hz, 2 H), 5.31

15 (d,J=0.9Hz, 1H),56.28 (d, J=0.9 Hz, 1 H), 4.59 (s, 2 H), 4.26 (d, J= 6.1 Hz, 2
H), 1.63 (t, J= 6.1 Hz, 1 H).
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15Example V Scheme 7 7-A

(4-12-(4-Chloro-phenoxymethyl)-allylsulfanyll-2-methyl-phenoxy}-acetic acid ethyl ester General
procedure 4 for formation of both ether and thioether: 5To a suspension of NaH (28 mg, 0.70 mmol;
60% in mineral oil) in THF (1 mL) was added a solution of 4-chlorophenol (89 mg, 0.69 mmol) in THF (1
mL). After stirring at room temperature for 30 min, a solution of methanesulfonic acid
2-chloromethylallyl ester 5-A (128 mg, 0.693 mmol) in THF (1 mL) was added, and the mixture was
heated at 50C overnight. To the mxture (4-mercapto-2- 10 methylphenoxy)acetic acid ethyl ester 1-C
(204 mg, 0.901 mmol), Cs2C0O3 4@Q/<mg ! & mL) were added sequentially.
After stirring at room temperat&f for 1 h, i i as diluted with water and extracted with
Et20. The organic phase was dried, conce d;ane *chromatographed (EtOAc/hexane) to
provide 180 mg (64%) of 7-A; 1H NMR (400 15 MHz, CDCI3) 57.20 (d, =8.9Hz, 2 H), 7.21-7.19 (m, 1
H), 7.15 (dd, J=8A, 2.2 Hz, 1 H), 6.82(d, J =9.0 8 2 H), 61.59 (d, J =8.4 Hz, 1 H),5.11 (d,J=1.0
Hz, 1 H), 4-&BV(ahﬂl-HlM@fﬂf(@r@Tme@sp@mth&lﬂﬁ'mlwwr}mmzw-&mt&aﬁd(sthzl B¥eR,24 (s, 3 H),
1.28(t,J=7.1H

(442-(A-Chlo.ro-p§éﬁwmgtﬁé iﬂﬁé M+Na+?h§/'lq3 %Or&xy} %%%(M a'-cllzd EB%\?\)iég general

procedure 2. 2eve Qi ceLiRg, ﬁ%&%ﬂdlbﬂi\@m 243)@12452&49@63)(672@8 2Hen1H)H, 7320 (d, J = 8.8
Hz, 2 H), 7,16 (d, J = 8.4 H . . J=89H 6,61 2(s, 1 H), 4.97
(sz 1 H)) 54%6‘; Dbz, %‘77*()3 2)95,%21%(@;5 iz‘?fé@ ‘&(A%)(é%ér@‘z ?)(1/?"1 f) Exz;mple

VI Schemer, 3.56 (s, 2 H), 2.24 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES) m/z 479

-(M+Na*).
’ Oj\/o\(éL /©/OCF3
s/\”/\o

Compound 4
[2-Methyl-4-(2-p-tolyloxymethyl-allylsulfanyl)-phenoxy]-acetic acid

Following general procedure 2 gave Compound 4; 'H NMR (300 MHz, CDCl5) &
7.19-7.10 (m, 4 H), 6.88 (d, J = 9.2 Hz, 2 H), 6.62 (d, J= 7.9 Hz, 1 H), 5.13 (s, 1

10 H), 4.98 (s, 1 H),4.59 (s, 4 H), 3.56 (s, 2 H), 2.21 (s, 3 H); MS (ES) m/z: 428
(M+H™"); Anal. Calcd. for CaoH19F3055#0.2H,0 : C, 55.60; H, 4.53. Found: C,
55.61; H, 4.36.

15 Example V

35



8-A {442-(3,4-Dichloro-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester
Following general procedure 4 gave 8-A (62%); 1H NMR (400 MHz, CDCI3) 37.28 (d, J = 8.9 Hz, 1 H),
7.20 (d,J=2.0Hz, 1 H),7.15(dd,J=8.4,2.2Hz, 1 H), 6.99 (d,J =2.9Hz, 1 H), 6.74 (dd, J = 8.9, 2.9
Hz, 1 H), 6.59 (d, J = 8.4 15Hz, 1 H), 5.09 (s, 1 H), 4.95 (s, 1 H), 4.60 (s, 2 H), 4.56 (s, 2 H), 4.25 (q, J
=7.1 Hz,2H),3.53(s,2H), 224 (s,3H),1.28 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 463 (M+Na+).
Compound 6 (412-(3,4-Dichloro-phenoxymethyl)-allylsulfanyll-2-methyl-phenoxy}-acetic acid Following
general procedure 2 gave Compound 6 (90%); SehereR! (300 5 MHz, CDCI3) 67.28 (d, J = 8.9 Hz, 1
H), 7.20 (s, 1 H), 7.16 (dd, J =8.4,1.9 Hz, 1 H), 6.98 (d, J = 2.8 Hz, 1 H"), 6.73 (dd, J = 8.9, 2.9 Hz, 1
H), 6.61 (d, J =8.4 Hz, 1 H), 5.10 (s, 1 H), 4.97 (s, 1 H), 4650(8 %HI—3|2:N456(S 2 H),3.54 (s, 2 H), 2.22

(s, 3 H); MS (ES) 5 (M+Na+). 10Exapp I ~
ﬁ/@ ¥ C'\j]\/OMS ki 7
Eto)K/o\@
5-A

-C
AL O O
THF, H20 93%
7-A, 64% Compound 5
EtOzC\/O@ /©/CI
S/\[r\o
7-A

{4-[2-(4-Chloro-phenoxymethyl)-allylsulfanyl}-2-methyl-phenoxy}-acetic acid ethyl ester
General procedure 4 for formation of both ether and thioether:

5 To a suspension of NaH (28 mg, 0.70 mmol; 60% in mineral oil) in THF (1
mL) was added a solution of 4-chlorophenol (89 mg, 0.69 mmol) in THF (1 mL).
After stirring at room temperature for 30 min, a solution of methanesulfonic acid
2-chloromethylaliyl ester 5-A (128 mg, 0.693 mmol) in THF (1 mL) was added,
and the mixture was heated at 50°C overnight. To the mixture (4-mercapto-2-

10 methylphenoxy)acetic acid ethyl ester 1-C (204 mg, 0.901 mmol), Cs2CO3 (450 . ..,
mg, 1.38 mmol), and CH3CN (5 mL) were added sequentially. After stirring at

, room temperature for 1 h, the reaction mixture was diluted with water and

extracted with Et20. The organic phase was dried, concentrated, and column
chromatographed (EtOAc/hexane) to provide 180 mg (64%) of 7-A; "H NMR (400

15 MHz CDCls)87.20 (d, J=8.9 Hz, 2 H), 7.21-7.19 (m, 1 H), 7.15(dd, /= 8.4, 2.2
Hz, 1 H), 6.82 (d, J= 9.0 Hz, 2 H), (1'3.59 (d,J=8.4Hz 1H),511(d, J=1.0Hz1
H), 4.95 (s, 1 H), 4.60 (s, 2 H), 4.57 (s, 2 H), 4.25 (q, J= 7.1 Hz, 2 H), 3.55 (s, 2
H), 2.24 (s, 3H), 1.28 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 429 (M+Na").
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9-A (442-(2,4-Dichloro-phenoxymethyl)-allyisulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester
Following general procedure 4 gave the title compound 9-A (56%); 1H NMR (400 MHz, CDCI3) 8 7.34
(d,J=25Hz,1H),7.19(s,1H),7.16 (m, 1 H),157.13 (dd, J =8.6, 2.4 Hz, 1 H), 6.81 (d, J = 8.8 Hz,
1H),6.58(d,Jr8.4Hz,1H),515(s,1H),4.98(s,1H),463(s,2H),459(s,2H),4.25(q,J=7.1
Hz, 2 H), 3.59 (s, 2 H), 2.23 (s, 3 H), 1.28 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 463 (M+Na+). Anal. Calcd
for C21H22CI204S: C, 57.15; H, 5.02. Found: C, 57.52; H, 4.92. Compound 7
{442-(2,4-Dichloro-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid Following general

procedure 2 gave Compound 7 {9:%); (400 MHz, CBX 7 7.35(d,J=25Hz,1H),7.20 (s, 1
6.61 (d, J= 8, 1 H), 5.16(s, 1 H), 5.01 (s, 1 H),
(

H), 7.18-7.12 (m, 2 H), 6.81 (d, J= 8.8 Hz,
4.66(s, 52 H), 4.64 (s, 2 H), 3.60 (s, 2 H), 2.23 (S8 - M®(ES) m/z: 435 (M+Na+). Example VIII
10-A 1442-(4-Chloro-3-trifluoromethyl-phenoxymethyl)-allyisulfany11-2-methyl-phenoxyl-acetic acid
ethyl ester 10Following general procedure 4 HRdRIe compound 10-A (83%); 1H NMR (400 MHz,
CDCI3) 8 7.36 (d, J412-6HGlororaheropymeinyallyleniianylk 2-metnysphenond-aceiesed 1y 7.15 (dd, J = 8.4,
2.1 Hz, 1 H), 6. 9?6&@ %énéragaﬁoéeburéégé%bo.%gaﬂaédibaﬁ/ma NN 463 (s, 1 H), 4.61
(s, 2H),4.60 (s, 2 4.2 1 Hz, 2 H),3.55 (s, 2 2.23(s,3H 128tJ 7.1 Hz, 3 H);

MHz, CDCl3) & 7.22-7.20 (m, 1 H), 7.20 (d, J = 88H22 )71 (d, J= 8.4 Hz, 1

H), 6.82 (d, J = 8.9 Hz, 2 H), 6.61 (d, J=84 Hz,1H),5.12 (s, 1 H),4.97 (s, 1 H),

5  4.66 (s, 2 H), 4.57 (s, 2 H), 3.56 (s, 2 H), 2.23 (s, 3 H); MS (ES) m/z: 401

(M+Na™).
Example VI

Scheme 8

2. C52CO3| CH3CN

+ CI OMs
HO cl A Eto)k'/o\é\

1-C
Cl THF, HZO 90%
8-A, 62% Compound 6
t
8-A

{4-[2-(3,4-Dichloro-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester
Following general procedure 4 gave 8-A (62%); 'H NMR (400 MHz,
CDCl3) 67.28 (d, J=89Hz, 1H),7.20 (d, J=2.0Hz, 1 H), 7.15(dd, J= 8.4, 2.2
Hz, 1 H), 6.99 (d, J= 2.9 Hz, 1 H), 6.74 (dd, J = 8.9, 2.9 Hz, 1 H), 6.59 (d, J = 8.4
15 Hz,1H),509 (s, 1H),4.95(s,1H),4.60(s,2H),4.56(s,2H),4.25(q,J=71

S7



15MS (ES) m/z: 497 (M+Na+). Anal. Calcd for C22H22CIF304S: C, 55.64; H, 4.67. Found: C, 55.76; H,
4.52. Compound 8
{442-(4-Chloro-3-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid

Following general procedure 2 gave Compound 8 (86%); 1H NMR (300 MHz, CDCI3) 5 7.35 (d, J = 8.8
Hz, 1 H), 7.21 (s, 1 H), 7.20 (s, 1 H), 7.16 (dd, J = 208.5, 2.1 Hz, 1 H), 6.96 (dd, J = 8.8, 3.0 Hz, 1 H),
6.61 (d, J=8.4 Hz, | H), 5.12 (d, J=0.9 Hz, 1 H), 4.99 (s, 1 H), 4.65 (s, 2 H), 4.61 (s, 2 H), 3.56 (s, 2
H), 2.23 (s, B(ESXsn2 H)62 .0 (blaa-H - raa8ite XX 7 114k, 3 H); MS (ES) m/z: 463
(412-(4-Methoxy-phenoxymethyl)-allylsulfanyl]-2-methyl- phenoxy}-acetic acid ethyl ester  Following
general prd&éﬁ Fela gave the title compound 11-A (60%); 1H NMR (300 MHz, CDCI3) 5 7.19(d, Jr 1.8

Hz, 1 H), 7.14 (dd, Jr 8.4, 2.2 Hz, 1 H), 6.85 - ?77 (m, 4 H), 6.58 (d, J,= 8.4 Hz, 1 H), 5.11 (s, 1 H),

4.57 (s, 2 H), HO,C._O Q
S/\{(\O Cl

Compound 6
{4-[2-(3,4-Dichloro-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid

Following general procedure 2 gave Compound 6 (90%); 'H NMR (300
5 MHz CDCl3) 87.28 (d, J=89 Hz, 1H),7.20(s, 1 H), 7.16 (dd, J = 8.4, 1.9 Hz, 1
H), 6.98 (d, J = 2.8 Hz, 1 H), 6.73 (dd, J= 8.9, 29 Hz, 1 H), 6.61 (d, J= 8.4 Hz, 1
H), 5.10 (s, 1 H), 4.97 (s, 1 H), 4.65 (s, 2 H), 4.56 (s, 2 H), 3.54 (s, 2 H), 2.22 (s,
3 H); MS (ES) m/z: 435 (M+Na®).

10 . Example Vil
EtOZCVO\@ ci
S/\ﬂ/\O/QJ
Cl
9-A

{4-[2-(2,4-Dichloro-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester
Following general procedure 4 gave the title compound 9-A (56%); 'H
NMR (400 MHz, CDClz) 6 7.34 (d, J = 2.5 Hz, 1 H), 7.19 (s, 1 H), 7.16 (m, 1 H),
15 7.13(dd, J=8.6,2.4 Hz, 1 H), 6.81 (d, J = 8.8 Hz, 1 H), 6.58 (d, J = 8.4 Hz, 1 H),
5.15 (s, 1 H), 4.98 (s, 1 H), 4.63 (s, 2 H), 4.59 (s, 2 H), 4.25 (q, J = 7.1 Hz, 2 H),
3.59 (s, 2 H), 2.23 (s, 3 H), 1.28 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 463 (M+Na").
Anal. Calcd for C21H22Cl,04S: C, 57.15; H, 5.02. Found: C, 57.52; H, 4.92.
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104.54(s, 2 H), 4.23(q, J- 7.1 Hz, 2 H), 3.73(s, 3 H), 3.55(s, 2 H), 2.23(s, 3 H), 1.26 (t, J = 7.1 Hz, 3 H);
MS (ES) miz: 425 (M+Na+). Compound 9
{4-12-(4-Methoxy-phenoxymethylyallyisulfanyl]-2-methyl-phenoxy}-acetic acid  Following general
procedure 2 gave Compound 9 (90%); MS (ES) rn/z: 397 (M+Na+). Example X 12-A
{412-(4-Dimethylamino-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester
Following general procedure 4 gave the title compound 12-A (80%); 1H NMR (300 MHz, CDCI3) 67.20

(s, 1 H), 7.16 (dd, = 8.4, 2.2 Hz, 1 H), 6.73 (d, 3 9.0 Hz, 2H)660(dJ 8.4 Hz, 1 H), 6.85 (d, J=9.1
Hz, 2 H), 5.13 (d, J = 1.1 Hz, 1H)Hﬂ>é§4\(,300(s 2H) b H), 4.25 (q, J = 7.1 Hz, 2 H),

3.57 5(s, 2 H), 2.87 (s, 6 H), 2.24 (s, 3H)1 J 71Hz S(ES)rn/z 416

Cl
Compound 7
{4-[2-(2,4-Dichloro-phenoxymethyl)-allylsulfanyl}-2-methyl-phenoxy}-acetic acid

Following general procedure 2 gave Compound 7 (91%); *H NMR (400
MHz, CDCIl3) 6 7.35 (d, J = 2.5 Hz, 1 H), 7.20 (s, 1 H), 7.18-7.12 (m, 2 H), 6.81
(d, J=8.8Hz, 1H),6.61(d, J=84Hz, 1H),5.16 (s, 1 H), 5.01 (s, 1 H), 4.66 (s,
5 2H),4.64 (s, 2H), 3.60 (s, 2 H), 2.23 (s, 3 H); MS (ES) m/z: 435 (M+Na").

Example Vill

EtOZCvO\é\ /@im
S/\‘(\O CF3

10-A
{4-[2-(4-Chloro-3-trifluoromethyl-phenoxymethyl)-allylsulfanyll-2-methyl-phenoxy}-acetic acid ethyl ester

10 Following general procedure 4 gave the title compound 10-A (83%); 'H
NMR (400 MHz, CDCl3) 8 7.36 (d, J=8.8 Hz, 1 H), 7.21 (d, J=3.0 Hz,1 H), 7.20
(d, J=8.0Hz, 1 H), 7.15 (dd, J = 8.4, 2.1 Hz, 1 H), 6.97 (dd, J = 8.8, 2.9 Hz, 1
H), 6.59 (d, J=8.4 Hz, 1 H), 5.11 (s, 1 H), 4.97 (s, 1 H), 4.61 (s, 2 H), 4.60 (s, 2
H), 4.25 (g, J=7.1 Hz, 2 H), 3.55 (s, 2 H), 2.23 (s, 3 H), 1.28 (t, J = 7.1 Hz. 3 H);

15 MS (ES) m/z: 497 (M+Na™). Anal. Calcd for CoH2CIF304S: C, 55.64; H, 4.67.
Found: C, 55.76; H, 4.52,

Compound 8
{4-[2-(4-Chloro-3-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-2-methyl-phenoxy}-acetic acid

Following general procedure 2 gave Compound 8 (86%); 'H NMR (300
MHz, CDCl3) 6 7.35 (d, J=8.8 Hz, 1 H), 7.21 (s, 1 H), 7.20 (s, 1 H), 7.16 (dd, J =
20 8.5,2.1Hz 1H),6.96 (dd, J=8.8,3.0Hz, 1H),6.61(d,J=84Hz, 1H),5.12
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(M+Na+). Compound 10
{412-(4-Dimethylamino-phenoxymethylyallylsulfanya-2-methyl-phenoxy}-acetic acid Following
general procedure 2 gave Compound 10 (85%); 1H NMR (400 MHz, MeOH-d4 67.17 (s, 1 H), 7.15 (dd,
J=8.5,2.1Hz, 1H),6.92 (d, J=9.1 10Hz, 2 H), 6.82 (d, J = 9.2 Hz, 2 H), 6.69 (d, J = 8.4 Hz, 1 H),
5.04(d,J=13Hz,1H),4.90(s,1H),4.56 (s,2H),4.54 (s, 2H), 3.55 (s, 2H), 2.88 (s, 6 H), 2.18 (s, 3
H); MS (ES) ink: 388 (M+H+). Example XI 15 Scheme 13 CF3 ClIr 13-A

-(2-Chloromgthyl-glgleyey)-4-Hifl uasomethytengsns, 2 HioasUensiprasdlad 1169 mepd.5 mmol;

60% in mineral oil |n THF 2 mL) was added a solution of 4-trifluoromethylphenol (162 mg, 1.00 mmol)

in THF (1 m§)3 ?iﬁ(?eﬂﬁ%r‘%’é?@u}‘e for 15 min, the mixture was transferred
Example IX
5
Etozcvo\ﬁj\ OMe
o
11-A

{4-[2-(4-Methoxy-phenoxymethyl)-allylsulfanyl}-2-methyl-
phenoxy}-acetic acid ethyl ester
Following general procedure 4 gave the title compound 11-A (60%); 'H
NMR (300 MHz, CDCl3) § 7.19 (d, J= 1.8 Hz, 1 H), 7.14 (dd, J= 8.4, 2.2 Hz, 1
H), 6.85-6.77 (m, 4 H), 6.58 (d, J= 8.4 Hz, 1 H), 5.11 (s, 1 H), 4.57 (s, 2 H),
10 4.54(s,2H),4.23(q,J=7.1Hz, 2 H),3.73 (s, 3 H), 3.55 (s, 2 H), 2.23 (s, 3 H),
1.26 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 425 (M+Na®).

HOZCVO\©\ /©/0Me

Compound 9
{4-[2-(4-Methoxy-phenoxymethyl)-allylsulfanyl]-2-methyi-phenoxy}-acetic acid

Following general procedure 2 gave Compound 9 (90%); MS (ES) m/z:
397 (M+Na").
15
Example X

Et020v0\©\ ©/NM62

12-A
{4-[2-(4-Dimethylamino-phenoxymethyl)-allylsulfanyl}-2-methyl-phenoxy}-acetic acid ethyl ester
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5 to a solution of methanesulfonic acid 2-chloromethylallyl ester 5-A (185 mg, 1.00 mmol) in THF (3
mL) at OC. The mixture was heated at 60-70C for 3 h and 40- 50C overnight, diluted with water, and
extracted with EtOAc. The extracts were dried, concentrated, and column chromatographed
(EtOAc/hexane: 1/10) to provide 221 mg (88%) of 13-A;1H NMR (300 MHz, CDCI3) 37.55 (d, J=8.6
Hz, 102 H), 7.00 (d, J = 8.6 Hz, 2 H), 5.42 (s, 1 H), 5.37 (s, 1 H), 4.68 (s, 2 H), 4.19 (s, 2 H). CI EtO2C
ro 13-C {2-Chloro-442-(4-trifluoromethyl-Phenonemethylyallyisulfany1]-Phenoxy}-acetic acid ethyl ester
Replacing (4-mercEploRimg thyhertat poogtaoeticlamsethyltiiseoinpowitt (2-0KI(80%); *H

4-mercapto-phen tic acid eth r13; llowing general r ve 13-C
(80%):1H Nl@ﬂﬂ%ﬁgmﬁﬁgék23%7.9528(&?0135&2%% )‘9Tz§"fd§f1=é'£3qa§%§$ ol (dd, J =
8.5, 2.3 Hz, 4 ¢1) HA® (B)) 6:608d12 2 814 Bz31 (H),96-88. €tz =19H). Hz] 2 (9), 5HB &0Y €1 HH), 4.66 (s,
2 H), 4.65 (s, 2 H), 4.26.(q,,J = 7.1 Hz, 2,H),.3.59 (5.2 H), 1,28(t..J = 7.1 Hz, : MS (ES),m/z: 483
Mo, oz émp%@r% G, 1), 2B €243 436 & i U8 (oS D21 B3
{2-Chloro-4-(52- 244l e To (se B ) pRedibis rBdt)y - 20yis ulfaryll-Hiag BaAy A Se(ESaml z: 416

(M+Na").
H02Cv0©\ ONMeZ
o

Compound 10
{4-[2-(4-Dimethylamino-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid

Following general procedure 2 gave Compound 10 (85%); *H NMR (400
MHz, MeOH-d4) 8 7.17 (s, 1 H), 7.15 (dd, J = 8.5, 2.1 Hz, 1 H), 6.92 (d, J= 9.1 <
10 Hz 2H),6.82(d,J=9.2Hz 2H),6.69(d, J=84Hz, 1H),5.04 (d, J=1.3 Hz, 1
H), 4.90 (s, 1 H), 4.56 (s, 2 H), 4.54 (s, 2 H), 3.55 (s, 2 H), 2.88 (s, 6 H), 2.18 (s,
3 H); MS (ES) m/z: 388 (M+H").

Example XI

15
Scheme 13

052003‘ CH3CN

CF3
+ CI\/”\/OMS ¢
HO C|/\”/\o
5-A

0)
13-A,88% EtO

Ci

cl
Et020v0\©\ @/CFS Loy  HOLC._O. i /@CFs
0 S/T\O THF, H,0 o5% S/\”/\o

13-C, 80% Compound 11
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Following general procedure 2 gave Compound 11(95%); 1H NMR (300 MHz, CDCI3) 5 7.54 (d, J= 8.6
Hz, 2 H), 7.44 (d, J= 2.2 Hz, 1 H), 7.22 (dd, J= 8.5, 22 Hz, 1 H), 6.96 (d, J= 8.6 Hz, 2 H), 6.77 (d, J= 8.5
Hz, 1 H), 5.19 (s, 1 5H), 5.04 (s, | H), 4.71 (s, 2 H), 4.65 (s, 2 H), 3.61 (s, 2 H); MS (ES) rn/z: 455
(M+Na+). Anal. Calcd for C131-116CIF304S: C, 52.72; H, 3.72. Found: C, 52.79; H, 3.59. Example XIlI
10 Scheme 14 14-A (4-Chlorosulfonyl-2-trifluoromethyl-phenoxy)-acetic acid methyl ester A
mixture of 2-trifluoromethylphenol (4.66 g, 28.8 mmol), bromoacetic acid methyl ester (4.01 g, 26.2
mmol), and Cs2C0O3 (18.8g. 57.6 mmol) in CH3CN (5Qmi)Afbs stirred at room temperature overnight,
filtered, and washed with CH3CN. 5 The filtrate was cg trated, the residue was dissolved in Et20
and washed with 1 N NaOH (x 3) and HZGIW@ organic phase was dried and concentrated to give
5.87 g (87%) of the alkylated product, (2- trifluotomethylphenoxY)acetic acid methyl ester. To a flask
containing chlorosulfonic acid (5.93 g, 50.9 mmol) 33-8C was 10 slowly added the above prepared
compound (2.65 g, 11.3 mmol)i-&ierermenauiialyipeoitrtidinoreasbyenzene C for 30 min and room

temperature for 2 I, jt ' ,ij:g Y Ly regigit L sli Al issolved in
CH2CI2, washed ﬂ%%ﬁ%ﬁggﬁ%% conc(légr?t?g%dq %Er}géi?dgﬁz%g{ SF@GQ% Iﬁﬂfﬂﬁﬁﬂ(ﬁMR (300
MHz, CDCI3plS) 828 édded 2. sahstjantef, Siriflyaroetbyiphegmou(H62 mg), 7@ remolxio OHIZ, 1 H),

4.90 (s, 2 H}3 4 (Saitdd sttty fardatins oM %4k, #d mixture was transferred
5 to a solution of methanesulfonic acid 2-chioromethylallyl ester 5-A (185 mg, 1.00
mmol) in THF (3 mL) at 0°C. The mixture was heated at 60-70°C for 3 h and 40-
50°C overnight, diluted with water, and extracted with EtOAc. The extracts were
dried, concentrated, and column chromatographed (EtOAc/hexane: 1/10) to
provide 221 rhg (88%) of 13-A; 'H NMR (300 MHz, CDCl3) & 7.55 (d, J = 8.6 Hz,
10 2H),7.00(d, J=8.6Hz 2H),5.42 (s, 1H),5.37 (s,1H),4.68 (s,2 H),4.19 (s, 2
H).
Cl

EtOZCvO\Q /©/CF3
S/\n/\o
13-C
{2-Chloro-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyf}-phenoxy}-acetic acid ethyl ester

Replacing (4-mercapto-2-methyl-phenoxy)acetic acid ethyl ester 1-C with
(2-chloro-4-mercapto-phenoxy)acetic acid ethyl ester 13-B and following general
15 procedure 3 gave 13-C (80%); '"H NMR (400 MHz, CDCls) & 7.53 (d, J = 8.8 Hz, 2
H), 7.43 (d, J=2.3 Hz, 1 H), 7.20 (dd, J= 8.5, 2.3 Hz, 1 H), 6.96 (d, /= 8.8 Hz, 2
H), 6.73 (d, J = 8.6 Hz, 1 H), 5.17 (s, 1 H), 5.01 (s, 1 H), 4.66 (s, 2 H), 4.65 (s, 2
H), 4.26 (g, J = 7.1 Hz, 2 H), 3.59 (s, 2 H), 1.28 (t, J = 7.1 Hz, 3 H); MS (ES) m/z:
483 (M+Na").
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14-B (4-Mercapto-2-trifluoromethyl-phenoxy)-acetic acid methyl ester To a solution of 14-A (2.30 g,
6.91 mmol) in MeOH (12 mL) was added a solution of 4 M HCI in dioxane (12 mL, 48 mmol) followed by
tin (4.10 g, 34.5 20 mmol) powder portionwise. The resulting mixture was refluxed for 3 h, poured into
ice/CH2C12. The aqueous layer was separated and extracted with CH2a2. The organic extracts were
dried and concentrated to give 14-B; 1H NMR (300 MHz, CDCI3) 5 8.28 (d, J = 2.3 Hz, 1 H), 7.41 (dd,
J=8.6,2.3Hz,1H),6.78 (d,J=8.6 Hz, 1 H), 4.70 (s, 2 H), 3.79 (s, 3 H), 3.47 (s, 1 H); MS (ES) m/z:
289 (M+Na+). 14-C

5(2-Trifluoromethy1-4-[244-tritlsdpemetiod-phgnoxymethyl)-alhsylfaigl]-phenoxy)-acetic acid methyl
ester Replacing (4-mercapto-2-methyl oxy)acetic ac yl ester 1-C with
(4-mercapto-2-trifluoromethyl-phenoxy)-acet€ a kﬂﬁgfﬁ%ste 14-B and following general procedure
3 gave 14-C (85%); /H NMR (400 MHz, CDCI3) 8 7.68 (d, J =2.2 Hz, 1 H), 7.53 (d, J = 8.8 Hz, 2 H),
7.47 (dd, J = 8.6, 2.2 Hz, 1 H), 106.96 (d, J = GoBypémn@ H), 6.77 (d, J = 8.6 Hz, 1 H), 5.19 (s, 1 H), 5.01
(s, 1 H), 4.70 (s, {2-Ehiofcsb Esi42rfippRmiettig: mhdrpx@rtaings.aRvid)ifbdg{Ehe) axy/pa&elia 48itt Na+).
Compound 12 Following general procedure 2 gave Compound 11 (95%); 'H NMR (300
MHz, CDCl3) 6 7.54 (d, J=8.6 Hz, 2 H), 744 (d, J= 22 Hz, 1 H), 7.22 (dd, J =
8.5, 2.2 Hz, 1 H), 6.96 (d, J= 8.6 Hz, 2 H), 6.77 (d, J=8.5 Hz, 1 H), 5.19 (s, 1
5 H),5.04 (s, 1H),4.71 (s, 2 H), 4.65 (s, 2 H), 3.61 (s, 2 H); MS (ES) m/z: 455

(M+Na*). Anal. Calcd for C1gH16CIF304S: C, 52.72; H, 3.72. Found: C, 52.79; H,

3.59.
Example Xii
10
Scheme 14
CFs : CFs
HO 1. MeOzCCHzBr, 052003' CchN M802Cv0 Sn, HCI
' C j\ MeOH
[ ] 2. HSO4CI s0,Cl o
14-A, 58%
CFa Cs,C03, CHLCN o CF3
MeOzch\’i‘j\ = Me szO\Q oFy
SH cl o ,©/ S/\ﬂ/\o/[ j
14-B, 90% /T\ 13-A 14-C, 85%
CF3
LiOH, THF, H,0 HOZC\/O\©\ /©/CF3
Compound 12
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{2-Trifluoromethy1-4-12-(4-trifluoromethyl-phenoxymethyl)-allylsulfanylichenoxy}-acetic acid Following
general procedure 2 gave Compound 12 (90%);1H NMR (300 15 MHz, CDCI3) 67.63 (d,J=2.1Hz, 1
H), 7.53 (d, J =,6.7 Hz, 2 H), 7.48 (dd, J = 8.6, 2.2 Hz, 1 H), 6.95 (d, J = 8.7 Hz, 2 H), 6.80 (d, J = 8.6
Hz, 1 H), 5.19 (s, 1 H), 5.02 (s, 1 H), 4.71 (s, 2 H), 4.65 (s, 2 H), 3.61 (s, 2 H); MS (ES) rn/z: 489
(M+Na+). Anal. Calcd for C20H16F6045: C, 52.72; H, 3.73. Found: C, 52.53; H, 3.52. 20 Example XIII
Me02C 0 a. Cl SO2CI 15-A (3-Chloro-4-chlorosulfonyl-phenoxy)-acetic acid methyl ester Following
the same procedure as in the preparation of 14-A provgid 15-A (75%); 1H NMR (300 MHz, CDCI3)
88.09 (d, J = 2.3 Hz, 1 H), 7.13 (d, J = 2 faddgc._Jol:|).892 (dd, J = 9.1, 2.6 Hz, 1 H), 4.75 (s, 2 H),
3.84 (s, 3 H); MS (ES) m/z: 5 321 (M+Na+). Me02C H

SO,CI
14-A
(4-Chlorosulfonyl-2-trifluoromethyl-phenoxy)-acetic acid methyl ester

A mixture of 2-trifluoromethylphenol (4.66 g, 28.8 mmol), bromoacetic acid
methyl ester (4.01 g, 26.2 mmol), and Cs2COs (18.8 g, 57.6 mmol) in CH3CN (50
mL) was stirred at room temperature overnight, filtered, and washed with CH3;CN.
5  The filtrate was concentrated, the residue was dissolved in Et2O and washed
with 1 N NaOH (x 3) and H,0 (x 2). The organic phase was dried and
concentrated to give 5.87 g (87%) of the alkylated product, (2-
trifluoromethylphenoxy)acetic acid methyl ester.

To a flask containing chlorosulfonic acid (5.93 g, 50.9 mmol) at 0°C was
10  slowly added the above prepared compound (2.65 g, 11.3 mmol). After the
resulting solution was stirred at 0°C for 30 min and room temperature for 2 h, it
was poured into ice with stirring. The precipitated solid was filtered, dissolved in
CH.Cl,, washed with brine, dried, and concentrated to provide 2.50 g (66%) of
14-A; '"H NMR (300 MHz, CDCl3) 6 8.28 (d, J = 2.3 Hz, 1 H), 8.17 (dd, J = 9.0,
15 2.4Hz 1H),7.04(d, J=9.0Hz 1H),4.90 (s, 2 H), 3.84 (s, 3 H); MS (ES) m/z:
355 (M+Na®).

CF3

MeOZCvO\©\
SH

14-B
(4-Mercapto-2-trifluoromethyl-phenoxy)-acetic acid methyl ester

To a solution of 14-A (2.30 g, 6.91 mmol) in MeOH (12 mL) was added a
solution of 4 M HCl in dioxane (12 mL, 48 mmol) followed by tin (4.10 g, 34.5
20  mmol) powder portionwise. The resulting mixture was refluxed for 3 h, poured
into ice/CH2Cl2. The aqueous layer was separated and extracted with CH,Cl,.
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15-B (3-Chloro4-mercapto-phenoxy)-acetic acid methyl ester Following the same procedure as in the
preparation of 14-B provided the title compound 15-B (94%);1H NMR (300 MHz, CDCI3) 8 7.27 (d, J =
86Hz,1 H),697(d,J=27Hz,1H),6.74 (dd,J=8.7,2.7 Hz, 1 H), 4.60 (s, 2 H), 3.81 (s, 10 3 H),
3.71 (d, J =5.6 Hz, 1 H); MS (ES) m/z: 231 (M-H4). Cla CF3 15-C
{3-Chloro-442-(4-trifluoromethyl-phenoxymethyl)-anylsulfanylkphenoxy}-acetlc acid methyl ester
Replacing (4-mercapto-2-methyl-phenoxy)acetic acid ethyl ester 1-C with (3-chloro-4

mercapto- rceiaracid wetbyirrsdeirkbodrvenieiiewiogprnamEnriqadmr Boeve the title
compound 15-C (88%); 1H NMR (300 MHz, 15CDCI3) 8 7.53 (d, J = 8,6 Hz, 2 H), 7.35 (d, J = 8.7 Hz, 1

H), 6.98-6. M1@EnCR A8 28dds L82:338.1AH), f 5(dd (d 88,2 HEHH DD B9 ~0.8 Hz, 1

ChOHIBGIE > 8214, 849, : +pét). Anal. Calcd f
C)20H18C(:SI’F§80|'§),§:& 65:95@7%{”& %b%.@b%#dg: 3654. 5%9 3&543 @MﬁjgfﬁﬁMW) nal. Calcd for

(3-ChIoro-é(NEtNﬁfl)iﬂuoromethyl-phenoxymethyl)-alIyisuIfanyll-phenoxyl-acetic acid  Following
general procedure 2 gave Compound 13 (95&6);1H NMR (300 MHz, CDCI3) 5 7.52 (d, J = 8.7 Hz, 2 H),
7.34 (d, J =8.7 Hz, 1 H), 6.99-6484.fn, > 74 (dd, J = Ei@[s@fz, 1H),5.15(d,J=0.7 Hz, 1 H),

5.00 (s, 1H),4.66 (s,
i S/\rr\o

14-C
5 {2-Trifluoromethyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanylj-phenoxy}-acetic acid methyl ester

Replacing (4-mercapto-2-methyl-phenoxy)acetic acid ethyl ester 1-C with
(4-mercapto-2-trifluoromethyl-phenoxy)-acetic acid methyl ester 14-B and
following general procedure 3 gave 14-C (85%); 'H NMR (400 MHz, CDCl3) &
7.63(d,J=22Hz,1H),7.53(d, J=8.8Hz,2H), 7.47 (dd, /= 8.6,2.2 Hz, 1 H),

10 6.96(d, J=8.8Hz 2H), 6.77 (d, J=8.6 Hz, 1 H), 5.19 (s, 1 H), 5.01 (s, 1 H),
4.70 (s, 2 H), 4.65 (s, 2 H), 3.79 (s, 3 H), 3.61 (s, 2 H); MS (ES) m/z; 503
(M+Na*). '

CFs

HOZC\/O\©\ O/CF3
s/\ﬂ/\o
Compound 12
{2-Trifluoromethyl-4-[2-(4-trifuoromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}-acetic acid
Following general procedure 2 gave Compound 12 (90%); *H NMR (300
15 MHz CDCl3)87.63(d, J=2.1Hz, 1H),7.53(d,J =§.7 Hz, 2H),7.48(dd, J=
8.6,2.2 Hz, 1 H), 6.95 (d, J= 8.7 Hz, 2 H), 6.80 (d, J = 8.6 Hz, 1 H), 5.19 (s, 1
H), 5.02 (s, 1 H), 4.71 (s, 2 H), 4.65 (s, 2 H), 3.61 (s, 2 H); MS (ES) m/z: 489
(M+Na"). Anal. Calcd for CxH1sF6Q4S: C, 52.72; H, 3.73. Found: C, 52.53: H,
3.52. "
20
Example XIiI

65



52H), 4.62 (s, 2H), 3.62 (s, 2 H); MS (ES) m/z: 455 (M+Na+). Example XIV OMe 16-A
{2-Methoxy-4-12-(4-trifluoromethyl-phenoxymethylyallylsulfanyll-phenoxy)-acetic acid methyl ester
10Following general procedure 3 gave the title compound 16-A (87%);1H NMR (300 MHz, CDCI3) 5
7.53 (d,J=8.6 Hz, 2 H), 7.03 (dd, J = 8.4, 2.1 Hz, 1 H), 6.97 (d,J =8.6 Hz, 2 H), 6.91 (d,J=2.1 Hz, 1
H), 6.79 (d, J=8.4Hz, 1 H),5.13(d, J=1.0Hz, 1 H), 4.96 (s, 1 H), 4.65 (s, 4 H), 3.85 (s, 3 H), 3.78 (s,
3 H), 3.55 (s, 2 H); MS (ES) m/z: 465 (M+Na+). OMe Compound 14
15{2-Methoxy-4-[2-(4-trifluoromethyl-phgsexymeghyl)-allylsulfanyll-phenoxy}-acetic acid ~ Following
general procedure 2 gave Compound 14 (94%); 1 (300 MHz, MeOH-c14 8 7.54 (d, J = 8.6 Hz, 2
H), 7.04 (d, J = 8.6, 2 H), 7.03-6.99 (m, 2 H), 6.88 (5F=%3,bz, 1 H), 5.11 (s, 1 H), 4.97 (s, 1 H), 4.69
(s,2H),4.55(s,2H),3.81(s,3H),3.60 (s, 2 H);%{IE (ES) m/z: 451 (M+Na+).

(3-Chioro-4-chlorosulfonyl-phenoxy)-acetic acid methyl ester

Following the same procedure as in the preparation of 14-A provided 15-A
(75%); '"H NMR (300 MHz, CDCl3) & 8.09 (d, J= 2.3 Hz, 1 H), 7.13 (d, J = 2.6 Hz,
1 H), 6.92 (dd, J=9.1, 2.6 Hz, 1 H), 4.75 (s, 2 H), 3.84 (s, 3 H); MS (ES) m/z:

5 321 (M+Na%).
MeOzch\@Cl
SH

15-B
(3-Chloro-4-mercapto-phenoxy)-acetic acid methyl ester

Following the same procedure as in the preparation of 14-B provided the
titte compound 15-B (94%); 'H NMR (300 MHz, CDCl3) § 7.27 (d, J = 8.6 Hz, 1
H), 6.97 (d, J =2.7 Hz, 1 H), 6.74 (dd, J= 8.7, 2.7 Hz, 1 H), 4.60 (s, 2 H), 3.81 (s,
10 3 H),3.71(d, J= 5.6 Hz, 1 H); MS (ES) m/z: 231 (M-H").

15-C
{3-Chloro-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}-acetic acid methyl ester

Replacing (4-mercapto-2-methyl-phenoxy)acetic acid ethyl ester 1-C with
(3-chloro-4-mercapto-phenoxy)-acetic acid methyl ester 15-B and following
general procedure 3 gave the title compound 15-C (88%); 'H NMR (300 MHz,

15 CDCl3)87.53(d, J=8.6 Hz, 2 H), 7.35(d, J = 8.7 Hz, 1 H), 6.98-6.95 (m, 3 H),
6.73 (dd, J=8.7, 2.8 Hz, 1 H), 5.14 (d, J= 1.0 Hz, 1 H), 5.00 (d, J = 0.8 Hz, 1 H),
4.66 (s, 2 H), 4.59 (s, 2 H), 3.81 (s, 3H), 3.62 (s, 2 H); MS (ES) m/z: 469
(M+Na*). Anal. Caled for CooH15CIF304S: C, 53.76; H, 4.06. Found: C, 54.05; H,
3.78.
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Example XV Scheme 17 CS2C0O3, CH3CN HO-10H 17-A 2-Isopropylidene-propane-1,3-diol Toa
solution of diisobutylaluminum hydride (1.0 M in CH2CI2, 6.75 mL, 6.75 mmol) in CH2CI2 (5 mL) at
-78C was added a solution of 2-isopropylidene malonic acid diethyl ester (300 mg, 1.50 mmol) in
CH2CI2 (2 mL). The reaction 10 mixture was allowed to warmed up to OC, stirred at this temperature
for 1 h, and quenched with MeOH (8 mL). The precipitated solid was filtered through Celite and washed
with CH2C12/MeOH. The filtrate was concentrated to give 61 mg (35%) of 17-A; 1H NMR (300 MHz,
CDCI3) 84.27 (s, 4 H), 3.25 (br ), 1578 (3, 6 H). C12---- Th 17@33

1-Chloro-2-chloromethy1-3- me I2 0D [

(3 mL) at OC were added Et3N (O 960 mL, €.99 ad. pacthanesulfonyl chlorlde (592 mg, 5.17
mmol). The mixture was allowed to warm up to room tmperature stirred at the 5 same temperature for
3 h, and diluted with saturated NaHCO3. The Qf %&?%?gd%er was separated and the aqueous layer was
extracted with C | 51?(9’:? column
chromatographe}égz(él%’/& e[efgnmep“i c}gp%ryglge 7f§rr]\r2{§ U’fﬂ\f@%n ?Jél\gllg/thceaé(Sy%O MHz, CDCI3) 8
4,26 (s, 4 H), 1.8Ftipbviig BeD2@I protedure-8 gave Compound 13 (95%) "H NMR (300

MHz, CDCl3) 87.52 (d, J = 8.7 Hz, 2 H), 7.34 (d, J = 8.7 Hz, 1 H), 6.99-6.94 (m, 3
H), 6.74 (dd, J = 8.7, 2.6 Hz, 1 H), 5.15 (d, J = 0.7 Hz, 1 H), 5.00 (s, 1 H), 4.66 (s,
5 2H),4.62 (s, 2 H), 3.62 (s, 2 H); MS (ES) m/z: 455 (M+Na").

Example XIV

OMe

M6020v0\©\ OCF:;

16-A
{2-Methoxy-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}-acetic acid methyl ester

10 Following general procedure 3 gave the title compound 16-A (87%); 'H
NMR (300 MHz, CDCl3) 8§ 7.53 (d, J= 8.6 Hz, 2 H), 7.03 (dd, J= 8.4, 2.1 Hz, 1
H), 6.97 (d, J=8.6 Hz, 2 H), 6.91 (d, J=2.1 Hz, 1 H), 6.79 (d, J = 8.4 Hz, 1 H),
5.13(d, J=1.0Hz, 1 H),4.96 (s, 1 H), 4.65 (s, 4 H), 3.85 (s, 3 H), 3.78 (s, 3 H),
3.55 (s, 2 H); MS (ES) m/z: 465 (M+Na*).
OMe

HOZC\/O@\ /©/CF3
, S/\ﬂ/\o
Compound 14
15 {2-Methoxy-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl)-phenoxy}-acetic acid

Following general procedure 2 gave Compound 14 (94%); "H NMR (300
MHz, MeOH-d4) 8 7.54 (d, J= 8.6 Hz, 2 H), 7.04 (d, J = 8.6, 2 H), 7.03-6.99 (m, 2
H), 6.88 (d, J=8.3 Hz, 1 H), 5.11 (s, 1 H), 4.97 (s, 1 H), 4.69 (s, 2 H), 4.55 (s, 2
H), 3.81 (s, 3 H), 3.60 (s, 2 H); MS (ES) m/z: 451 (M+Na").
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17-C 10[4-(2-Chloromethy1-3-methyl-but-2-enylsulfany1)-2-methyl-phenoxykacetic acid ethyl ester
Following general procedure 3 gave 17-C (38%);1H NMR (300 MHz, CDCI3) 67.20 (s, 1 H), 7.17 (dd,
Jr8.4,2.1 Hz, 1 H), 6.61 (d, Jr 8.4 Hz, 1 H), 4.62 (s, 2 H), 4.28 (s, 2 H), 4.26 (9, J = 7.1 Hz, 2 H), 3.61
(s,2H),2.26 (s,3H),1.78 (s, 3H), 1.53 (s, 3H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 365 (M+Na+).
17-D 15{2-Methy1-443-methy1-2-(4-trifluoromethyl-phenoxymethyl)-but-2-enylsulfanyl]-phenoxy}-acetic
acid ethyl ester Replacing (4-mercapto-2-methyl-phenoxy)-acetic acid ethyl ester 1-C with
4-trifluoromethyl-phenol and following general procedure 3 gave 17-0 (68%); /H  NMR (300 MHz,
CDCI3)57.54 (d,J=8.6 Hz, 2 H), 7.20 (s, L H), 7.17 (dd, J = 208.4, 2.2 Hz, 1 H), 6.97 (d, J = 8.6 Hz,
2H),6.59(d,J=84Hz,1H),4.65(s, 2 H)E,’&%'GR?, ), 4.25(q,J =7.1 Hz, 2 H), 3.65 (s, 2 H), 2.23
(s, 3H),1.78 (s, 3H), 1.59 (s, 3H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 491 (M+Na+). Anal. Calcd
for C241-127F304S: C, 61.52; H, 5.81. Found: 3#61.69;#{{, 5.99. Compound 15
5{2-Methy1-4-p-methy1-2-(4-trifluoromethyl-ph WH% yl)-but-2-enylsulfanylFphenoxy)-acetic acid

C32C03' CH3CN

EtOzCI CO2Et piBAL-H HO,/I\OH M C'/I\C! i
X 0L
SH

17-A, 35% 17-B, 65% 1-C

S cl < > |
17-C, 38% /I\ HO CFs 17-D, 68%

HO,C.__O
LIOH, THF, H,0 ~ \©
S
95% /I\
Compound 15

17-A
2-Isopropylidene-propane-1,3-diol

/©/CF3
O

To a solution of diisobutylaluminum hydride (1.0 M in CH2Clz, 6.75 mL,
6.75 mmol) in CH2Cl, (5 mL) at —-78°C was added a solution of 2-isopropylidene
malonic acid diethyl ester (300 mg, 1.50 mmoal) in CH2Clz (2 mL). The reaction

10  mixture was allowed to warmed up to 0°C, stirred at this temperature for 1 h, and

quenched with MeOH (8 mL). The precipitated solid was filtered through Celite
and washed with CH2Clo/MeOH. The filtrate was concentrated to give 61 mg
(35%) of 17-A; 'H NMR (300 MHz, CDCls) § 4.27 (s, 4 H), 3.25 (brs, 2 H), 1.78
(s, 6 H). |
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Following general procedure 2 gave Compound 15 (95%); 1H NMR (400 MHz, CDCI3) 87.52 (d, J =
8.6 Hz,2H),7.18(s,1H),7.15(d,J=8.5Hz,1H),6.96 (d,J=8.6 Hz, 2 H), 6.57 (d, J =8.1 Hz, 1 H),
4.64 (s, 2H),4.56 (s,2H),3.65(s,2H), 2.18 (s, 3H), 1.78 (s, 3 H), 1.60 (s, 3 H); MS (ES) miz: 463 10
(M+Na+). Example XVI Scheme 18 18-A 2-(4-Trifluoromethyl-phenoxymethyl)-oxirane A mixture of
4-trifluoromethylphenol (7.80 g, 48.1 mmol), 2- S chloromethyloxirane (11.2 g, 121 mmol), and Cs2003
(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 Et20 were added, th@lmﬁ\;\epase was separated, and the aqueous phase
was extracted with Et20. The combined organic laylers were dried, concentrated, and column
chromatographed (CH2C12/hexane: 1/1) to 10 provide 8.40 g (80%) of 18-A; 1H NMR (300 MHz,
CDCI3) 8 7.55 (d, J = 8.5 Hz, 2 H), 6.99 (d, J = 858z, 2 H), 4.29 (dd, J = 11.1, 3.0 Hz, 1 H), 3.98 (dd,
J=11.1, 5.8 Hz, 1 H), 3.37 (m, 1+§hiprog-ghicremeshg-Fmethl-gut24e0e 2 6 Hz, 1 H). EtO2C sCo

To a solution of 17-A (200 mg, 1.72 mmol) in CH,Cl; (3 mL) at 0°C were

added EtsN (0.960 mL, 6.90 mmol) and methanesulfonyl chloride (592 mg, 5.17
mmol). The mixture was allowed to warm up to room temperature, stirred at the

5 same temperature for 3 h, and diluted with saturated NaHCO3. The organic layer
was separated and the aqueous layer was extracted with CH2Cl,. The combined
organic phases were dried, concentrated, and column chromatographed
(EtOAc/hexane: 1/7) to provide 171 mg (65%) of 17-B; "H NMR (300 MHz,
CDCl3) 6 4.26 (s, 4 H), 1.87 (s, 6 H).

Etozcvo\f:[\
17-C

10 [4-(2-Chloromethyi-3-methyl-but-2-enylsulfanyl)-2-methyl-phenoxy]-acetic acid ethyl ester
Following general procedure 3 gave 17-C (38%); "H NMR (300 MHz,
CDCl3) 6 7.20 (s, 1 H), 7.17 (dd, J= 8.4, 2.1 Hz, 1 H), 6.61 (d, J = 8.4 Hz, 1 H),
462 (s,2H),4.28 (s, 2H),4.26 (g, J=7.1 Hz, 2 H), 3.61 (s, 2 H), 2.26 (s, 3 H),
1.78 (s, 3 H), 1.53 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 365 (M+Na*).

Et02Cv0\©\ Q/CFa

17-D
15 {2-Methyl-4-[3-methyl-2-(4-trifluoromethyl-phenoxymethyl)-but-2-enylsulfanyl}-phenoxy}-acetic acid ethyl ester

Replacing (4-mercapto-2-methyl-phenoxy)-acetic acid ethyl ester 1-C with
4-trifluoromethyl-phenol and following general procedure 3 gave 17-D (68%); 'H
NMR (300 MHz, CDCl3) 6 7.54 (d, J=8.6 Hz, 2 H), 7.20 (s, 1 H), 7.17 (dd, J =

20 8.4,22Hz,1H),6.97 (d, J=8.6 Hz, 2 H), 6.59 (d, J= 8.4 Hz, 1 H), 4.65 (s, 2
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OH 18-B (442-Hydroxy-3-(4-trifluoromethyl-phenoxy)-propylsulfany8-2-methyl-phenoxy}-acetic acid
ethyl ester  To a mixture of 18-A (2.57 g, 11.8 mmol) and (4-rnercapto-2-methylphenoxy)acetic acid
ethyl ester 1-C (4.009, 17.7 mmol) in THF (20 mL) was added 1,0 M tetrabutylammonium fluoride in
THF (0.44 mL, 0.44 mmol). The 5 reaction mixture was stirred at room temperature for 1.5 h, heated at
60C for 1 h, concentrated, and purified by column chromatography (CH2CI2) to give 4.45 g (85%) of
18-B; 1H NMR (400 MHz, CDCI3) 8 7.50 (d, J=8.9 Hz, 2 H), 7.25 (d, J = 2.2 Hz, 1 H), 7.21 (dd, J =
8.)4, 2.3 HZH),(H)G@-(’é)? 21H)F(48?§5 i, 217, 6188, 2IH), 388 (972 HD(;IJ)Z.QS%s(SS 1197 .4845(()3 J= % Hz, 2
H), 4.05-4.00 (m,_ 3 H), 3. 10J=13.7,5.1 304 (dd, J=13.9, 65 Hz, 1 H),2.92 (d, J -=
42 Hz, 1 Hj‘,’b.b§%?3¢|%ﬁx.ggj&% J 7?@5@ W’Mﬁéﬁﬁé&@%@%? C &MCC 0 18-C
{2-Methyl-431eex o €42 1FBHRI0IB D §hBROKY BB OPFMEIT LEpleaneky5:e0etic acid ethyl ester A
reaction mixture of 18-B (1.08 g, 2.43 mmol), Ac20 (2.56 mL, 27.2 mmol), and DM80 (3.84 mL) was
stirred at room temperature for 24 h, and 15 diluted with saturated NaHCO3 and Et20. The organic
phase was separated, washed with water (x 3), dried, and column chromatographed (EtOAc/hexane:
1/4) to give 892 mg (83%) of 18-8O1HIHAR 4390 MHz, CDCI 53%d, J =8.6 Hz, 2 H), 7.24 (d, J =
2.0Hz, 1 H), 7.20 (dd, J =8.4, 2.3 Hz, 1 H),l6.88 (d,J = 8.6 ), 6.61 (d, J=8.4 Hz, 1 H), 4.77 (s,
2 H), 4.60 (s, 2 H), 4.25 (q, J = 7.1 20Hz, 2 H)73.7%® (S| 2 HY 2.24 (s, 3H), 1.29 (t, J = 7.1 Hz, 3 H); MS
(ES) rn/z: 465 (M+Na+).

Compound 15
5 {2-Methyl-4-[3-methyl-2-(4-trifluoromethyl-phenoxymethyl)-but-2-enylsulfanyl]-phenoxy}-acetic acid

Following general procedure 2 gave Compound 15 (95%); 'H NMR (400
MHz, CDCl3) 8 7.52 (d, J= 8.6 Hz, 2 H), 7.18 (s, 1 H), 7.15 (d, J= 8.5 Hz, 1 H),
6.96 (d, J = 8.6 Hz, 2 H), 6.57 (d, J = 8.1 Hz, 1 H), 4.64 (s, 2 H), 4.56 (s, 2 H),
3.65 (s, 2 H), 2.18 (s, 3 H), 1.78 (s, 3 H), 1.60 (s, 3 H); MS (ES) m/z: 463
10 (M+Na®).

Example XVi
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18-D {4-[3,3-Difluoro-2-(4-trifluoromethyl-phenoxymethyl)-allyisulfany1]-2-methyl-phenoxy}-acetic acid
ethyl ester To a flask containing THF (3 mL) at OC was injected Br2CF2 (0.091 mL, 1.0 mmol)
followed by HMPT (0.364 mL, 2.00 mmol). The mixture was allowed 5 to warm up to room temperature,
and a solution of 18-C (221 mg, 0.500 mmol) in THF (2 mL) was added. After stirring overnight, the
mixture was diluted with water and extracted with EtOAc. The extracts were dried, concentrated, and
chromatographed (EtOAc/hexane: 1/9) to give 186 mg (78%& of 18- D; 1H NMR (400 MHz, CDCI3) 5
7.53 (d, J=8.6 Hz, 2 H), 7.22 (s, 1 H), 7.18 (d, J =%heme 1810 H), 6.93 (d, J = 8.6 Hz, 2 H), 6.59 (d, J
=8.4Hz, 1 H),4.65(s,2H),4.59 (s,2H),4.24 (q, I =7.1 Hz, 2 H), 3.57 (s, 2 H), 2.23 (s, 3 H), 1.27 (t,
J=7.1Hz, 3H); MS (E§f)3m/z: 499 (M+Na+). FF Compound 1 CF3

(413,3-DlIfluoro-2 rifIuoronh‘e&ﬁl‘mheﬁ%%@t?ﬁf)@alIylsulfan%@gethyl-phenoxy}-acetic acid
Following gengyatprocedure 2 gave Compound 16 (9195y 1FP {300 15MHz, CDCI3) 57.54 (d, J =
8.7 Hz, 2 H), 7.22 (s, 1 H), 7.19 (dd, J = 8.4, 2.2 Hz, 1 ), 6.94 (8%%.7 Hz, 2 H), 6.62 (d, = 8.4 Hz, 1

H), 4.66 (s, 4 H), 3.58 (t, J = 1.7 Hz, 2 H), 2.22 (s, 3 H); MS (ES) m/z: 471 (M+Na+). Example XVII 20
BU4NF,THF

CF
S EtO,C._ O /©/ 3 DMSO, Ac,0

18-B, 85% OH

EtO,C. O

SH
EtO,C.__O CF3
om0
S (@]
S/\n/\o /I\
o F7F

HMPT, THF
18-C, 83% 18-D, 78%

HO,C._ _O CFa
LiOH, THF, H,0 2o \é\ /©/
— e s i et
91% S/]\/\O
Compound 16

18-A
2-(4-Trifluoromethyl-phenoxymethyl)-oxirane

A mixture of 4-trifluoromethylphenol (7.80 g, 48.1 mmol), 2-

5 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. The combined organic layers
were dried, concentrated, and column chromatographed (CH2Clz/hexane: 1/1) to

10  provide 8.40 g (80%) of 18-A; 'H NMR (300 MHz, CDCl3) § 7.55 (d, J = 8.5 Hz, 2
H), 6.99 (d, J = 8.5 Hz, 2 H), 4.29 (dd, J = 11.1, 3.0 Hz, 1 H), 3.98 (dd, J = 11.1,
5.8Hz, 1 H),3.37 (m, 1 H), 2.93 (m, 1 H), 2.77 (dd, J = 4.9, 2.6 Hz, 1 H).
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Scheme 19 85% Compound 170N --"CN 19-A
{443-Cyano-2-(4-trifluoromethyl-phenoxymethylyallylsulfany11-2-methyl- phenoxy}-acetic acid ethyl
ester A mixture of 18-C (80 mg, 0.18 mmol) and (triphenylphosphoranylidene) 5 acetonitrile (109 mg,
0.362 mmol) in CH2CI2 (2 mL) was stirred at room temperature overnight and concentrated. The
residue was purified by column chromatography (CH2C12/hexane: 1/1) to give 76 mg (90%) of 19-A;
1H NMR (300 MHz, CDCI3) 8 7.56 (d, J = 8.7 Hz, 2 H), 7.28-7.23 (m, 2 H), 6.93 (d, J = 8.7 Hz, 2 H),

6.64 (d, J = 8.4 Hz, 1 H), 5.49 (s, 1H 476(d J=1.7 Hz, 2 H), 46%F10(s 2 H), 4.25 (q, J = 7.1 Hz, 2
H), 3.81 (s, 2 H), 2.25 (s, 3 H), 1.58¢ .3 H) MS ( 488 (M+Na+).

18- B
{4-[2-Hydroxy-3—(4-triﬂuoromethyl-phenoxy)—propylsulfanyl]—2—methyl-phenoxy}-acetic acid ethyl ester

To a mixture of 18-A (2.57 g, 11.8 mmol) and (4-mercapto-2-methyl-
phenoxy)acetic acid ethyl ester 1-C (4.00 g, 17.7 mmol) in THF (20 mL) was
added 1.0 M tetrabutylammonium fluoride in THF (0.44 mL, 0.44 mmol). The

5  reaction mixture was stirred at room temperature for 1.5 h, heated at 60°C for 1
h, concentrated, and purified by column chromatography (CH2Clz) to give 4.45 g
(85%) of 18-B; 'H NMR (400 MHz, CDCl3) § 7.50 (d, J = 8.9 Hz, 2 H), 7.25 (d, J =
2.2 Hz, 1 H), 7.21 (dd, J=8.4,2.3 Hz, 1 H),6.89 (d, J=8.8Hz, 2 H),6.58 (d, J=
8.4 Hz, 1 H), 4.58 (s, 2 H), 4.24 (q, J = 7.1 Hz, 2 H), 4.05-4.00 (m, 3 H), 3.13 (dd,

10 J=13.7,5.1 Hz, 1 H), 3.04 (dd, J=13.9, 6.5 Hz, 1 H), 2.92 (d, J = 4.2 Hz, 1 H),
2.23 (s, 3 H), 1.28 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 467 (M+Na").

Etozcvo\@ /©/CF3
S/\n/\o
o

18-C
{2-Methyl-4-[2-0x0-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-phenoxy}-acetic acid ethyl ester

A reaction mixture of 18-B (1.08 g, 2.43 mmol), Ac;O (2.56 mL, 27.2

mmol), and DMSO (3.84 mL) was stirred at room temperature for 24 h, and

15 diluted with saturated NaHCO3 and Et;O. The organic phase was separated,
washed with water (x 3), dried, and column chromatographed (EtOAc/hexane:
1/4) to give 892 mg (83%) of 18-C; '"H NMR (300 MHz, CDCl3) § 7.53 (d, J = 8.6
Hz, 2 H), 7.24 (d, J = 2.0 Hz, 1 H), 7.20 (dd, J = 8.4, 2.3 Hz, 1 H), 6.88 (d, /= 8.6
Hz, 2 H),6.61(d, J=84 Hz, 1H),4.77 (s,2H),4.60(s,2H),4.25(q, J=7.1

20 Hz 2H),372(s,2H), 224 (s,3H),1.29 (t, J=7.1 Hz, 3 H); MS (ES) m/z: 465
(M+Na™).
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Compound 17 (4-P-Cyano-2-(4-trifluoromethyl-phenoxymethyl)-allyisulfanyl]-2-methyl-phenoxy}-acetic
acid Following general procedure 2 gave Compound 17 (85%); MS (ES) m/z: 460 (M+Na).
Example XVIII 5 Scheme 20 20-A
{2-Methy1-4-[3-phenyl-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl)-phenoxy}-acetic acid ethyl
ester A solution of benzyltriphenylphosphonium chloride (98 mg, 0.25 mmol) in THF (2 mL) was treated
with 1.0 M NaHMDS in THE (0.230 mL, 0.230 mmol) at 10 OC for 30 min, and then a solution of 18-C
(100 mg, 0.226 mmol) in THF (1 mL) was added. [The reaction mixture was allowed to warm up to room
temperature, stirred for 2 h, diluted Vii®SatuftedNaHCO3, and exft B &d3with Et20. The extracts were
dried, concentrated, and column chromatograp EtOAc/hexa to give 52 mg (44%) of 20-A as
a mixture of E- and Z-isomers. Major 15 component (58% tf th® mixture): 1H NMR (300 MHz, CDCI3)
87.50 (d, J = 8.7 Hz, 2 H), 7.34-7.17 (m, 5 H), 7.11-7.06 {1~ H), 6.89 (d, J = 8.7 Hz, 2 H), 6.60 (d, J =
8.4 Hz, 1 H),6.38(s,1H),4.80(s,2H),4.59 (s, 2 H),1%._%4 (q,J=7.1Hz,

{4-[3,3-Difluoro-2~(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester

To a flask containing THF (3 mL) at 0°C was injected Br,CF2 (0.091 mL,
1.0 mmol) followed by HMPT (0.364 mL, 2.00 mmol). The mixture was allowed
5 to warm up to room temperature, and a solution of 18-C (221 mg, 0.500 mmol) in
THF (2 mL) was added. After stirring overnight, the mixture was diluted with
water and extracted with EtOAc. The extracts were dried, concentrated, and
chromatographed (EtOAc/hexane: 1/9) to give 186 mg (78%) of 18- D; '"H NMR
(400 MHz, CDCl3) 6 7.53 (d, J=8.6 Hz, 2 H), 7.22 (s, 1 H), 7.18 (d, J = 8.4 Hz, 1
10 H),6.93(d, J=8.6Hz, 2H),6.59 (d, J=8.4 Hz, 1 H), 4.65 (s, 2 H), 4.59 (s, 2 H),
4.24 (q,J=7.1Hz, 2 H),3.57 (s, 2 H), 2.23 (s, 3 H), 1.27 (t, J= 7.1 Hz, 3 H); MS
(ES) m/z: 499 (M+Na").

HOZCVO\@\ /©/c1=3
s/ro
F7OF

Compound 16
{4-[3,3-Difluoro-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid

Following general procedure 2 gave Compound 16 (91%); 'H NMR (300
15 MHz CDCl3)87.54(d, J=87Hz,2H),7.22(s,1H),7.19(dd, /= 8.4, 2.2 Hz, 1
H), 6.94 (d, /J=8.7Hz,2H),6.62(d, /=84 Hz, 1 H),466(s,4H),358(tJ=
1.7 Hz, 2 H), 2.22 (s, 3 H); MS (ES) m/z: 471 (M+Na*).

Example XVIi
20
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2 H), 3.69 (s, 2 H), 2.23 (s, 3 H), 1.27 (t, J = 7.1 Hz, 3 H); MS (ES) rn/z: 539 (M+Nat). Minor
component (42% of the mixture): 1H NMR (300 MHz, CDCI3) 5 7.54 (d, J= 8.7 Hz, 2 H), 7.34-7.17 (m,
5H), 7.11-7.06 (m, 2 H), 6.99 (d, J= 8.7 Hz, 2 5H), 6.72 (s, 1 H), 6.52 (d, J = 9.1 Hz, 1 H), 4,76 (s, 2 H),
457 (s,2H),4.25(q,J-7.1 Hz, 2 H), 3.80 (s, 2 H), 2.16 (s, 3 H), 128 (t, J = 7.1 Hz, 3 H). Compound
18 {2-Methy1-4-[3-phenyl-2-(4-trifluoromethyl-phenoxymethyl)-allyisulfany11-phenoxy}-acetic acid
Following general procedure 2 gave Compound 18 (90%). Major component (58% of the mixture in E-
and Z-isomers); 1H NMR (300 MHz, CDCI3) 105 $4®®e8qm, 13 H), 4.74 (s, 2 H), 4.28 (s, 2 H), 3.64
(s, 2 H), 2.07 (s, 3 H); MS (ES) rn/z: 511 (M+Na,+).  Minor component (42% of the mixture in E- and
Z-isomers); 1H NMR (30Q MHz, CDCI3) 67.49- 6 47 (m, 13 H), 4.69 (s, 2 H),4.28 (s, 2 H), 3.75 (s, 2 H),
2.01 (s, 3 H)edRd=xampleXIX Scheme 2 EtO,C \@ /©/C 3

Fa Ph3P CHCN

1s-c 19-A, 90%

LIOH, THF, Hz0 \@ Q/

85%
Compound 17

EtOZCvO\é\ /@CF
CN

19-A
{4-[3-Cyano-2-(4-trifluoromethyl-phenoxymethyl)-allyisulfanyl]-2-methyl-
phenoxy}-acetic acid ethyl ester

A mixture of 18-C (80 mg, 0.18 mmol) and (triphenylphosphoranylidene)

5  acetonitrile (109 mg, 0.362 mmol) in CH>Cl2 (2 mL) was stirred at room
temperature overnight and concentrated. The residue was purified by column
chromatography (CH2Clz/hexane: 1/1) to give 76 mg (90%) of 19-A; 'H NMR
(300 MHz, CDCl3) 6 7.56 (d, J = 8.7 Hz, 2 H), 7.28-7.23 (m, 2 H), 6.93 (d, J= 8.7 °
Hz, 2 H), 6.64 (d, J=8.4 Hz, 1 H), 549 (s, 1 H), 4.76 (d, J=1.7 Hz, 2 H), 4.62

10 (s, 2H),4.25(q, J=7.1Hz, 2 H),3.81 (s, 2 H), 2.25 (s, 3 H), 1.28 (t, J = 7.1 Hz,
3 H); MS (ES) m/z: 488 (M+Na®).

S/\E\O

Compound 17
{4-[3-Cyano-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid
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21-A {2-Methyl-4-[3-naphthalen-1-y1-2-(4-trifluorornethyl-phenoxymethyl)-allylsulfanyl]- phenoxy)acetic
acid ethyl ester A solution of (1-naphthylmethyl)triphenylphosphonium chloride (111 mg, 0.253
mmol) in THF (3 mL) was treated with 1.0 M NaHMDS in THF (0.230 mL, 5 0.230 mmol) at 0C for 20
min, and then a solution of 18-C (100 mg, 0.226 mmol) in THF (1 mL) was added. The reaction mixture
was allowed to warm up to room temperature, stirred for 3 h, concentrated, and column
chromatographed (EtOAc/hexane: 1/10) to give 49 mg (38%) of 21-A as a 1:1 mixture of E- and
Zisomers;1H NMR k3llowiHg, debéer s )piBaceaice 2 gdié Bantbe)nd. 78 (853 MSLEBY n#2), 7.59-7.56
(m,3H),742 éﬁ_‘m i.)3H) 7.09-7.06 (m, 3 H), 6.95-6.92 (m, 2 H), 6.83-6.80 (m, 3 H), 6.65 (d, J =
8.2 Hz, 1 H), g f 83Hz,1H),495(d,J=1.0Hz,2H),4.71(s,2H),4.61(s,2H),4.47 (s, 2
H), 425 (q,J=7.1Hz, 2 H), 4.23(q,J=7.1 Hz, 2 H), 3.84 (s, 2 H), 3.72 (s, 2 H), 2.26 (s, 3 H), 2.00 (s,
3H),1.28 (t,J=7.1Hz,3H),1.25(t,J=7.1 Igg(t ?rfﬂ I%§ “ES) m/z: 589 15(M+Na+). Compound 19
{2-Methy1-443-naphthalen-l-y1-2-(4-thfluorome?1 ﬁenoxymethylyalIylsulfanyll Phenoxy}-acetic acid
Following general procedure 2 gave Compound 19 (91%) as a 1:1 mixture of E- and Z-isomers; 1F1
NMR (300 MHz, CDCI3) 5 7.64-6.66 (m, 30 H), 4. %4 fSmretdh 4-56 (s, 2 H), 3.92 (s, 4 H), 3.68 (s, 2 H),
3.57 (s, 2 H), 1.97 (s, 35H), 1.72 (s, 3 H); MS (ES) rn/z: 537 (M-H+). Example XX Scheme 22 00

EtO,C._
HOLC- \é\ PhoPPRCH,CI /©/

NaHMDS, THF 20-A, 44%
@ 1

HO,C._
LIOH, THF, HoO /\C\ /©/

90%
Compound 18

00 ﬁ O

20-A
{2-Methyl-4-[3-phenyl-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-phenoxy}-acetic acid ethyl ester

A solution of benzyltriphenylphosphonium chloride (98 mg, 0.25 mmol) in

THF (2 mL) was treated with 1.0 M NaHMDS in THF (0.230 mL, 0.230 mmol) at

10 0°C for 30 min, and then a solution of 18-C (100 mg, 0.226 mmol) in THF (1 mL)
was added. The reaction mixture was allowed to warm up to room temperature,
stirred for 2 h, diluted with saturated NaHCO3, and extracted with Et20. The
extracts were dried, concentrated, and column chromatographed (EtOAc/hexane:
1/9) to give 52 mg (44%5 of 20-A as a mixture of E- and Z-isomers. Major

15 component (58% of the mixture): '"H NMR (300 MHz, CDCls) § 7.50 (d, J = 8.7
Hz, 2 H), 7.34-7.17 (m, 5 H), 7.11-7.06 (m, 2 H), 6.89 (d, J= 8.7 Hz, 2 H), 6.60
(d, J=8.4Hz, 1 H), 6.38 (s, 1 H), 4.80 (s, 2 H), 4.59 (s, 2 H), 4.24 (q, J= 7.1 Hz,
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22-A Acrylic acid 4-trifluoromethyl-phenyl ester ~ To a solution of trifluoromethylphenol (2.009, 12.3
mmol) in CH2CI2 (20 mL) at OC were added 3-bromopropionyl chloride (2.55 g, 14.9 mmol) and
triethylamine (3.4 mL, 24 mmol). After stirring at room temperature overnight, the 5 solvent was
evaporated under reduced pressure. To the residue was added Et20, and the solid was filtered and
rinsed with Et20. The filtrate was washed with water, dried, concentrated, and purified by column
chromatography to give 2.04 g (77%) of 22-A as a yellow oil; 1H NMR (300 MHz, CDCI3) 87.67 (d, J=
8.4 Hz, 2 H) 2073 89)(s, R3MNA.234(5.6364)(d9620 &, V7=37 1.21ei B HME. 88]de/a:-53817.3, 10.4 Hz, 1
H), 6.06 (dd, Ma:D 1.2Hz, 1 H); EtOil>"-M0 22-B
3-(4-Ethoxycarbonylmethoxy-3-methyl-phenylsulfanyo-propionic acid 4-trifluoromethyl-phenyl ester
Following general mgmgaeetm%(wmeméam), %H-INMRQ(@%DWHZ GIBY 3565 (d, Jr 8.5

nes (o2 G 37 4 AT T g T A e D R T 2 e o
Hz) |v1| Ct%r?ﬁ(lt4i**)7617ﬂis314b1)l\,&'a‘(z®), m;bz94’651z|.vn+NM H@LZH) BFY (s, 2 H), ;.?.tf] (ﬁ’ Jt T22-(:
colution of 25 1640 a0 L2 w2 5%“55“';’3?3*?? 1 Tebbe reagent (3.0 mL.
1.5 mmol) in toluene. The mlxtur(?_l\évzacs o Es

s/%

Compound 18
{2-Methyl-4-[3-phenyl-2-(4-trifluoromethyi-phenoxymethyl)-allylsulfanyl}-phenoxy}-acetic acid

Following general procedure 2 gave Compound 18 (90%). Major
component (58% of the mixture in E- and Z-isomers); "H NMR (300 MHz, CDCl3)
10 §7.46-6.40 (m, 13 H), 4.74 (s, 2 H), 4.28 (s, 2 H), 3.64 (s, 2 H), 2.07 (s, 3 H); MS
(ES) m/iz: 511 (M+Na”).
Minor component (42% of the mixture in E- and Z-isomers); 'H NMR (300
MHz, CDCls) 6 7.49-6.47 (m, 13 H), 4.69 (s, 2 H), 4.28 (s, 2 H), 3.75 (s, 2 H),
2.01 (s, 3 H).
15
Example XIX
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stirred at -20C for 1 h then allowed to warm up to 0C, quenched with saturated NH4CI, and partitioned
between Et20 and water. The organic layer was dried, concentrated, and purified by column
chromatography and preparative TLC (Si02) twice to give 44 mg (8%) of 22-C as a clear oil; 1H NMR
(400 MHz, CDCI3) 557.59 (d, J =8.7 Hz, 2 H), 7.25 (d, J = 2.2 Hz, 1 H), 7.20 (dd, J = 8.4, 2.3 Hz, 1 H),
7.13(d, J=8.6 Hz, 2 H), 6.63 (d, J = 8.4 Hz, 1 H), 4.63 (s, 2 H), 4.36 (d, J = 2.0 Hz, 1 H), 4.27 (9, J =
7.1 Hz, 2 H), 4.16 (d, J = 2.1 Hz, 1 H), 3.08 (t, Jr 7.5 Hz, 2 H), 2.55 (t, J = 7.5 Hz, 2 H), 2.27 (s, 3 H),
1.30 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 463 (MNa-Pehem® 3% Compound 20
10{2-Methy1-413-(4-trifluoromethyl-phenoxy)-but-3-enylsulfanyll-phenoxy}-acetic acid  Following
general procedure 2 gave Compound 20 (100%, clear oil); 1H NMR (300 MHz, CDCI3) 5 7. 59 (d,J=

8.6 Hz, 2 H), 7.24 (s, 1 H), 7.20 (d, J = 8.2 Hz, 1 H), 7.12 (d, J £8:8.HX 666(d J=8 EFs_LH)
4.67 (s, 2 HE'2:86.48; 9 Hz, 1 H), 3J h.R-d JAZcH,dH), 3.08(t, J é) Jr 15
7.4 Hz, 2 H), 2.26 (s, E Waﬁ—mme XXI e 0 3 CIEt3N
C1-12C12 OHO 23-A, 83% sﬁf& NaRMpS, THE R O

HOLC._
LiOH, THF, HZO

91%
Compound 19

F00. @ )@f

{2-Methyl-4-[3-naphthalen-1 -yl-2-(4-trig:|-oir\omethyI-phenoxymethyl)-allylsulfanyl]-
phenoxy}acetic acid ethyl ester
A solution of (1-naphthylmethyl)triphenylphosphonium chloride (111 mg,
0.253 mmol) in THF (3 mL) was treated with 1.0 M NaHMDS in THF (0.230 mL,

5 0.230 mmol) at 0°C for 20 min, and then a solution of 18-C (100 mg, 0.226 mmol)
in THF (1 mL) was added. The reaction mixture was allowed to warm up to room
temperature, stirred for 3 h, concentrated, and column chromatographed '
(EtOAc/hexane: 1/10) to give 49 mg (38%) of 21-A as a 1:1 mixture of E- and Z-
isomers; *H NMR (300 MHz, CDCl3) § 7.82 (d, J = 8.1 Hz, 2 H), 7.76 (d, J= 8.2

10 Hz 2H), 7.569-7.566 (m, 3 H), 7.49-7.15 (m, 13 H), 7.09-7.06 (m, 3 H), 6.95;6.92
(m, 2 H), 6.83-6.80 (m, 3 H), 6.65 (d, J=8.2 Hz, 1 H), 6.29 (d, J = 8.3 Hz, 1 H),
4.95(d, J=1.0Hz, 2H),4.71 (s, 2 H), 4.61 (s,2H),4.47 (s, 2 H),4.25(q, J=
7.1Hz, 2H),4.23(q,J=7.1Hz, 2H), 3.84 (s,2 H), 3.72 (s, 2 H), 2.26 (s, 3 H),
2.00(s,3H),1.28 (t, J=7.1 Hz, 3H), 1.25 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 589

15 (M+Na").
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To a solution of trifluoromethylphenol (300 mg, 1.85 mmol) in CH2CI2 (5 mL) at 0C were added
chloroacetyl chloride (255 mg, 2.26 mmol) and 5triethylamine (290 mg, 2.87 mmol). After stirring at
room temperature overnight, the reaction mixture was diluted with water and extracted with CH2CI2.
The extracts were dried, concentrated, and purified by column chromatography to give 370 mg (84%)
of 23-A as a yellow oil; 1H NMR (300 MHz, CDCI3) 87.68 (d, J = 8.5 Hz, 2 H), 7.28 (d, J = 8.4 Hz, 2 H),
4.32 (s, 2 H). 23-8 10[2-Methy1-4-(4-irifluoromethyl-phenoxycarbonylmethylsulfanyl)-phenoxy]-acetic
acid ethyl ester Following g&‘ng;%lyp/)zgce ure 3 gave 23-B 750/&Fglear oil); 1H NMR (300 MHz,
CDCI3) 37.63 (d, J = 8.6 Hz, 2 H),"7.3¥15, 7.34 (d, J=F Mz, 1 H), 7.11 (d, J = 8.5 Hz, 2 H),
6.65 (d, J =8.4 Hz, 1 H), 4.64 (s, 2 H), 4.2
7.1 Hz, 3 H); MS (ES) m/z; 451 5(M+Na+). Et0 CF3

),3.73 (s, 2 H), 2.27 (s, 3 H), 1.29 (1, J =

oxy}-acetic acid ethyl ester

Compound 19
{2-Methyi-4-[3-naphthalen-1-yl-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-phenoxy}-acetic acid

Following general procedure 2 gave Compound 19 (91%) as a 1:1
mixture of E- and Z-isomers; "TH NMR (300 MHz, CDCl3) & 7.64-6.66 (m, 30 H),
4,76 (s, 2H), 4.56 (s, 2 H), 3.92 (s, 4 H), 3.68 (s, 2 H), 3.57 (s, 2 H), 1.97 (s, 3 |
5 H),1.72 (s, 3 H); MS (ES) m/z: 537 (M-H™).

Example XX

Scheme 22

Cs,C03, CH3CN

: 0
FsC FsC —
3 \©\ Cl/”\/\Br,Et;,N, CHCl, ° \©\ o) 0
OH O/U\/ Eto/u\/oé\
1-C SH

22-A, T7%

o] 0]
Tebbe Reagent
N g YT ey oy
THF, -78 to 0°C : /\)J\
, s/\/u\o s 0

22-8,70% 22-C, 6%
)
e o T e
100% S O
Compound 20

10
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To a solution of 23-B (180 mg 0.421 mmol) in THE (1 mL) at -78C was added 0.5 M Tebbe reagent (1.0
mL, 0.5 mmol) in toluene. The mixture was stirred at -78C to OC for 1 h, quenched with 6 drops of 2 M
NaOH agueous 10solution, and filtered through Celite. The filtrate was dried over Na2504,
concentrated, and purified by column chromatography to give 37 mg (21%) of 23- C as a clear oil; 1H
NMR (400 MHz, CDCI3) 8 7.58 (d, J=8.4 Hz,2H), 7.29 (s, 1 H), 7.25(d, J=2.4 Hz, 1 H), 7.09 (d, J =
8.5 Hz, 2 H), 6.64 (d, J=8AHz, 1 H), 4.64 (s, 2 H), 4.40 (d, J = 2.0 Hz, 1 H), 4.27 (q, J = 7.1 Hz, 2 H),

4.19 (d, J -2.0 15Hz, 1 H), 3.59 (s, 2 H), 2.234s, 3H), 1.30 (t, J = 7.1 Hz, 3 H): MS (ES) m/z: 449
(M+Na+). HO CF3 Compound 21 0

(2-Methyl-4-[2-(4-trifluoromethyl-phenoxy)-allyis ﬁi#%ﬂﬁy}-acetic acid Following general
procedure 2 gave Compound 21(100%, clear oil); 35ANMR (300 MHz, CDCI3) 87.58 (d, J = 8.5 Hz, 2
H), 7.27 (m, 2 H), 7.09 (d, J = 8.3 2Qkkziicakly, 6tBidd@methyBphery, ebtbt), 4.69(s, 2 H), 4.40 (d, J= 2.4 Hz,

L e g R B A R R s o0

mL) at 0°C were added 3-bromopropionyl chloride (2.55 g, 14.9 mmol) and
triethylamine (3.4 mL, 24 mmol). After stirring at room temperature overnight, the

5 solvent was evaporated under reduced pressure. To the residue was added
Et,0, and the solid was filtered and rinsed with Et;0. The filtrate was washed
with water, dried, concentrated, and purified by column chromatography to give
2.04 g (77%) of 22-A as a yellow oil; '"H NMR (300 MHz, CDCl;) § 7.67 (d, J = 8.4
Hz, 2H),7.27 (d, J=8.3Hz, 2 H), 6.64 (dd, J=17.3, 1.2 Hz, 1 H), 6.33 (dd, J =

10 17.3,10.4 Hz, 1 H), 6.06 (dd, J=10.4, 1.2 Hz, 1 H);

Eto/?l\/ o 0 CFs
CLALY

22-B
3-(4-Ethoxycarbonylmethoxy-3-methyl-phenylsulfanyl)-propionic acid 4-trifluoromethyl-pheny! ester

Following general procedure 3 gave 22-B (70%, clear oil); 'H NMR (300
MHz, CDCl3) 8 7.65 (d, J= 8.5 Hz, 2 H), 7.29 (s, 1 H), 7.26 (dd, J= 8.3, 2.3 Hz, 1
H),7.21(d, J=8.7Hz 2H),6.65(d, J=83Hz,1H),4.63(s,2H),4.27(q,J=

15 7.1Hz 2H), 316 (t, J= 7.2 Hz, 2 H), 2.84 (t, J = 7.2 Hz, 2 H), 2.28 (s, 3 H), 1.30
(t, J= 7.1 Hz, 3 H); MS (ES) m/z: 465 (M+Na*).

Et OLO CF3 |
@SAQO

22.C
{2-Methyl-4-[3~(4-trifluoromethyl-phenoxy)-but-3-enylsulfanyl]-phenoxy}-acetic acid ethyl ester

To a solution of 22-B (540 mg, 1.22 mmol) in THF (10 mL) at —20°C was
added 0.5 M Tebbe reagent (3.0 mL, 1.5 mmol) in toluene. The mixture was
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26-B (3-Chloro-442-(4-trifluoromethyl-Phenoxymethyl)-allylsulfanyli-phenyll-acetic acid methyl ester
Replacing (4-mercapto-2-methyl-phenoxy)-acetic acid ethyl ester 1-C with 10
(3-chloro-4-mercaptophenyl) acetic acid methyl ester 26-A (see WO 9932465) and following general
procedure 3 gave the title compound 26-B (80%);1H NMR (300 MHz, CDCI3) 5 7.53 (d, J = 8.5 Hz, 2
H), 7.31(d, J=1.8Hz, 1 H), 7.29 (d, J = 8.1 Hz, 1 H), 7.09 (dd, J = 8.1, 1.9 Hz, 1 H), 6.96 (d, J = 8.5
Hz, 2 H), 5.23 (s, 1 H), 5.18 (d, J = 0.7 Hz, 1 H), 4.67 (s, 2 H), 3.70 (s, 5 H), 3.56 (s, 2 H); MS (ES)
15miz: 453 Gurr&tpgt A6t CTalct FotHeRGHdRER308&MCY p30r8°CH, queicthed ndthCsditratidH, 3.86. Cl

Compound 22 {3-Ch Iqgre-41.24441ff uommethy]-phenoxymethyh-allylsulfanyll-phenyl}-acetic acid
Following géﬁ@é’ﬁﬂg&%égg@%gﬁ%@ﬁ]%%ﬁé@%eiH%%’ﬁ/l%%%é} 85%%5%'7.52 (d,J=
8.7 Hz, 2 H)cdh3dérdated, landipudifidyl By2eo{dmh=lrdniatpgrephy.addquepardive TCiz, 1 H), 6.96 (d,
J=8.7Hz, 2k 24 (s, 1 H), 55,19 (s,.1 H) (s,2H),3.71 (s a2 H) ES) m/z:
439 (VNA R AV P T EAR RAst e e o S U 00 Wi e,
Example XX§I7 B9 f¢heme28Hde029), 7.25 (d, J = 2.2 Hz, 1 H), 7.20 (dd, J = 8.4, 2.3 Hz, 1

H), 7.13 (d, J = 8.6 Hz, 2 H), 6.63 (d, J=8.4 Hz, 1 H), 4.63 (s, 2 H), 4.36 (d, J =

2.0Hz 1H),4.27(q,J=7.1Hz,2H),4.16 (d,J=21Hz,1H),3.08( J=75

Hz, 2 H), 2.55 (t, J= 7.5 Hz, 2 H), 2.27 (s, 3 H), 1.30 (t, J = 7.1 Hz, 3 H); MS (ES)

m/z: 463 (M+Na").
X @
0 CFy
. a
S/\)J\O

Compound 20
10 {2-Methyl-4-[3-(4-trifluoromethyl-phenoxy)-but-3-enylsulfanyl]-phenoxy}-acetic acid

Following general procedure 2 gave Compound 20 (100%, clear oil); H
NMR (300 MHz, CDCl3) 6 7.59 (d, J= 8.6 Hz, 2 H), 7.24 (s, 1 H), 7.20 (d, J = 8.2
Hz, 1 H), 7.12 (d, J = 8.3 Hz, 2 H), 6.66 (d, J = 8.2 Hz, 1 H), 4.67 (s, 2 H), 4.36
(d, J=1.9Hz, 1H),4.16 (d, J=2.1 Hz, 1 H), 3.08 (t, J= 7.4 Hz, 2 H), 2.54 (t, J =
15 7.4 Hz 2 H), 2.26 (s, 3 H); MS (ES) m/z: 435 (M+Na").

Example XXI
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CO2Me LAH, THF MsCI, Et3N meo'rOMs CH2C12 28-A28-B, 86%28-C, 81% NaH, TI-IF HOCF3
Ms02c0 28-D, 40% HO--X--"OH 28-B (1-Hydroxymethyl-cyclopropyh-meth a nol

Scheme 23

032003 CH4CN

@\ Cl)k/m BN, CHeCl, \©\ g
o oo o\é\
SH

23-A, 84% 1-C

0 O
O
EtoJ\/ o Tebbe Reagent EiO/u\/
S O >

0
Y \Q THF, 7810 0°C 23-C, 21% S/\lf \©\
0, -
23-B, 75% (o) CE . o CFs

3

O
NaOH, MeOH, H20 HO/U\/O\©\

O
S
100% /\n/ \©\
Compound 21 CF3
N

23-A
Chloro-acetic acid 4-trifluoromethyl-phenyl ester

To a solution of trifluoromethylphenol (300 mg, 1.85 mmol) in CH,Cl; (5
mL) at 0°C were added chloroacetyl chloride (255 mg, 2.26 mmol) and
5 triethylamine (290 mg, 2.87 mmol). After stirring at room temperature overnight,
the reaction mixture was diluted with water and extracted with CH,Cl,. The
extracts were dried, concentrated, and purified by column chromatography to
give 370 mg (84%) of 23-A as a yellow oil; 'H NMR (300 MHz, CDCl3) 6 7.68 (d,
J=85Hz 2H),7.28 (d, J=8.4 Hz, 2 H), 4.32 (s, 2 H).

@)

EtO/U\/ O

T

23-B
10 [2-Methyl-4-(4 -tnﬂuoromethyl phenoxycarbonylmethylsulfanyl)-phenoxy]-acetic acid ethyl ester

3
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To a solution of dimethyl 1,1-cydopropanedicarboxylate 28-A (791 mg, 15 5.01 mmol) in Et20 (20 mL)
at 0C was added lithium aluminum hydride (569 mg, 15.0 mmol) portionwise. The reaction mixture was
stirred at room temperature for 4 h and quenched with saturated Na2S0O4 at OC. The precipitated solid
was filtered and washed with THF. The filtrate was concentrated and purified by column
chromatography (EtOAc) to give 440 mg (86%) of 28-B; 1H NMR (300 5MHz, CDCI3) 64.02 (s, 2 H),
3.56 (s, 4 H), 0.48 (s, 4 H); MS (ES) m/z: 125 (M+Na+). Mso---"A"-ThMs 28-C Methanesulfonic acid
1-methanesulfonyl@gis et getiersopydoeehine 83javd a3BqITH%) olea8-@I (44 NMRAZOMmol) in

Chioride 10 (MU GBS SR EHTS Gant F et Ruto Nt e b ermgbrature for 2
and diluted with1(@ 1y J:—J)_@I_.5T}hg, qggp&%}(@f, wmw,auea)amo?mﬁqueg@m@ Waskxttr()acrt:dhv(\a/gh
CH2CI2 (x 3). Th ined organic phase re dried, congentrated, n chrg
B1oAchoxabie: 2 IS bE b Gt ey BB IS (EBFaTr (@ 4 1

153.06 (5, 6 t)+RgS (S, 4 H); MS (ES) m/z: 281 (M+Na+). CF3 MSON./CO 28-D

Eto)?\/o\dj\
O,

{2—Methyl-4-[2—(4-triﬂuoromethyl-phenoxy)z-?z;;lt;lsu|fanyl]—phenoxy}-acetic acid ethyl ester
To a solution of 23-B (180 mg, 0.421 mmol) in THF (1 mL) at -78°C was
added 0.5 M Tebbe reagent (1.0 mL, 0.5 mmol) in toluene. The mixture was
stirred at —78°C to 0°C for1 h, quenched with 6 drops of 2 M NaOH aqueous
10  solution, and filtered through Celite. The filtrate was dried over Na;SOs,
concentrated, and purified by column chromatography to give 37 mg (21%) of 23-
'C as a clear oil; "H NMR (400 MHz, CDCls) § 7.58 (d, J=8.4 Hz, 2 H), 7.29 (s, 1
H), 7.25(d, J=2.4 Hz, 1 H), 7.09 (d, J = 8.5 Hz, 2 H), 6.64 (d, J= 8.4 Hz, 1 H),
4.64 (s,2H),4.40(d, J=2.0Hz,1H),4.27(q, J=7.1Hz 2H),4.19(d, J=2.0
15 Hz, 1 H),359(s,2H),227 (s, 3 H),1.30 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 449

(M+Na").
O
HO/U\/O\EE\
T
/\n/ CFs

Compound 21
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxy)-allylsulfanyi]-phenoxy}-acetic acid

Following general procedure 2 gave Corhpound 21 (100%, clear oil); 'H
NMR (300 MHz, CDCl3) 8 7.58 (d, J = 8.5 Hz, 2 H), 7.27 (m, 2 H), 7.09(d, J= 8.3
20 Hz,2H) 667(d, J=81Hz 1H),469(s,2H),4.40(d,J=24Hz 1H) 4.19
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Methanesulfonic acid 1-(4-trlfluoromethyl-phenoxymethyl)-cyclopropylmethyl ester
of NaH (44 mg, 1.1 mmol; 60% in mineral oil) in THF (1 mL) was added a solution of

To a suspension

4-trifluoromethylphenol (178 mg, 1.10 mmol) in THF (1 mL). After stirring for 30 min at room
temperature, the mixture was transferred 20 to a flask containing a solution of 28-C (310 mg, 1.20
mmol) in DMF (2 mL). The resulting mixture was refluxed for 6 h and allowed to cool to room
temperarure, diluted with water, and extracted with Et20. The extracts were dried, concentrated, and

column chro t‘gag:rgpjﬂiz = c@gg%gegm) 206ivs 343)MIS46R) ei284R21 IM-HNAR;(BABMHZ,
2 d, J258.6 Hz, 2H)426(s 2 H), 3.92 (s, 2 H), 2.97 (s, 3 H),

CDCI3) 57.5 &M% 8,7 Hz

0.802 (s, 2 Hi gwg)chsm QE-85Afonnd dFBE90- Er02C 0 S210 28-E {2-Methyl-441
-(4-trifluoromethyl-phenoxymethyl)-cyclopropylmethylsulfanyg-pheno:ry}-acetic acid ethyl ester
Following general procedure 3 gave 28-E (55%); 1H NMR (300 MHz, CDCI3) 67.50 (d, J = 8.6 Hz, 2
H), 7.20 (d, J = 1.8 Hz, 1 H), 7.15 (dd, J = 8.4, 2.2 5Hz, 1 H), 6.88 (d, J = 8.6 Hz, 2 H), 6.50 (d, J = 8.4
Hz, 1 H), 4.53 (s, 2 H), 4.24 (g, J= 7.1 Hz, 2 H), 3.91 (s, 2 H), 3.05 (s, 2 H), 2.17 (s, 3 H), 1.28(t, J= 7.1
Hz, 3 H), 0.65-0.55 (m, 4 H); MS (ES) rn/z: 477 (M+Na+). Anal. Calcd for C23H23F304S: C, 60.78; H,

5.54. Fognd: C, 60.98; H, 5.43. Compound 2Bxample XXII

Scheme 26

CF4

MeOZC/\Q\ Q/ Cs,C03, CHaCN
SH + cl /\[(\O

26-A Cl 13-A

CF,
Me0,C LIOH HO,C
S/\[(\O THF, HZO /\H/\
cl
80%, 26-B 93%
Compound 22
CF3
MeO,C /@
S/\ﬂ/\o
Cl

26-B

. {3-Chloro-4-[2-(4-triflucromethyl-phenoxymethyl)-allylsulfanyl}-phenyl}-acetic acid methyl ester
Replacing (4-mercapto-2-methyl-phenoxy)-acetic acid ethyl ester 1-C with

10  (3-chloro-4-mercaptophenyl) acetic acid methy! ester 26-A (see WO 9932465)
and following general procedure 3 gave the title compound 26-B (80%); "H NMR
(300 MHz, CDCl3) 6 7.53 (d, J=8.5Hz,2H), 7.31 (d, J=1.8 Hz, 1 H), 7.29 (d, J
= 8.1 Hz, 1 H), 7.09 (dd, /= 8.1, 1.9 Hz, 1 H), 6.96 (d, /= 8.5 Hz, 2 H), 5.23 (s, 1
H), 5.18 (d, J= 0.7 Hz, 1 H), 4.67 (s, 2 H), 3.70 (s, 5 H), 3.56 (s, 2 H); MS (ES)

15 miz: 453 (M+Na"). Anal. Calcd for C2oH1sCIF303S: C, 55.75; H, 4.21. Found: C,
55.58; H, 3.86.
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{2-Methyl-4-0-(4-trifluoromethyl-phenoxymethyl)-cyclopropylmethylsulfanya-phenoxyl-acetic acid
10Following general procedure 2 gave Compound 23 (92%); 1H NMR (300 MHz, CDCI3) 8 9.67 (brs, 1
H), 7.49 (d, J =8.7 Hz, 2 H), 7.20 (s, 1 H), 7.16 (dd, J = 8.4, 2.1 Hz, 1 H), 6.87 (d, J = 8.6 Hz, 2 H), 6.52
(d,J=8.4Hz,1H),4.58 (s, 2H),3.91 (s, 2H),3.06 (s, 2 H), 2.16 (s, 3 H), 0.66-0.56 (m, 4 H); MS (ES)
ink: 449 (M+Na+). 15 Example XXIV Scheme 29 00 29-A 2,2-Dipropyl-malonic acid diethyl ester A
mixture of diethyl propylmalonate (2.02 mg, 1.00 mmol), 1-iodopropane 5 (255 mg, 1.50 mmol), and
Cs2CO3 (424 mg, 1.30 mmol) in 2-butang S

was concentrated and column chroﬁ%gra
1H NMR (300 MHz, CDCI3) 84.17 (g, J = 7.

9) to give 170 mg (70%) of 29-A;
m, 4 H), 1.25-1.12

Cl

Compound 22
{3-Chloro-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-phenyl}-acetic acid

Following general procedure 2 gave Compound 22 (93%); 'H NMR (300
MHz, CDCl3) 8 7.52 (d, J=8.7 Hz,2 H), 7.31 (d, J= 1.7 Hz, 1 H), 7.28 (d, J = 8.1
Hz, 1 H), 7.08 (dd, J = 8.1, 17 Hz, 1 H), 6.96 (d, J = 8.7 Hz, 2 H), 5.24 (s, 1 H),
5 5.19(s, 1H), 4.66 (s, 2 H), 3.71 (s, 2 H), 3.57 (s, 2 H); MS (ES) m/z: 439
(M+Na"). Anal. Calcd for C19H16CIF303S: C, 54.75; H, 3.87. Found: C, 54.45; H,
3.54.

Example XXIiI
10
Scheme 28

Me020KCOZMe LAH, THF HO/X\OH MsCl, EtsN Mso/X\OMS

CHoClp
28-A 28-B, 86% 28-C, 81%
Cs,C03, CHyCN
NaH, THF CF3 e e
— ] o
HO—@—CFa MsO/X\O Eto)j\/o\é\
28-D, 40% 1-C SH

EtO,C._ o

S L e Gy oy

28.E, 55% 92%

Compound 23

HO/X\OH

28-B
(1-Hydroxymethyl-cyclopropyl)-methanol

To a solution of dimethyl 1,1-cyclopropanedicarboxylate 28-A (791 mg,
15 5.01 mmol) in Et20 (20 mL) at 0°C was added lithium aluminum hydride (569 mg,
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(m,4H),1.24 (t,J=7.1Hz, 6 H), 0.92 (t, J =7.2 Hz, 6 H); MS (ES) m/z: 267 (M+Na+). HO-")K--"OH /
29-8 2,2-Dipropyi-propane-1,3-diol To a suspension of lithium aluminum hydride (52 mg, 1.4 mmol) in
THF (1 5 mL) at OC was added a solution of 29-A (167 mg, 0.684 mmol) in THF. The reaction mixture
was stirred at room temperature for 2 h, quenched with water (0.1 mL) at OC, and diluted with 5.0 M
NaOH (0.1 mL) and water (1 mL). The precipitated solid was filtered and washed with MeOH/CH2C12.
The filtrate was concentrated and purified by column chromatography (EtOAc/hexane: 1/1) to 10 give

101 mg (9296500 29I )LPONIRWIZE0 VhézieRTHOIB)ERt6E (5as BTrediatmaontiehpaatas (m, 8 H),
0.95-0.90 (M, 6 H);

MS, (ES) m/z: 18 + Mse=a om - i i
2-methanele?6#y o??%&%é?é—%%%%ﬁ%gﬂ%%ﬁaz @oagﬁs?uggh{%p%g@%{ggngg@gg\baﬁnmol) in
CH2CI2 (1.5 fiitt) et BGxvweas e edtit TBNF(O B34 fititate wasmonteatdiad hadesuifesybyhloride (207
mg, 1.81 15 mmol). The mixture w ' oM t L RoQr 1 i%ﬁﬂﬁ' aturated
NaHCO3. Th‘ééglf'd}é]n?g TS@?@Q@?@&E@% ?rt]tg gge a%%tepdﬁjg ‘gﬁeﬁifsag?rgcﬂd wit l‘\EC'I:GI?I‘?ZCIZ (x 3).
The combineMBlgTHOM IS ds0fds; Bt 3cah (errbty d).48ds;Aut)nMBr @) oy it@sd (EtOAc/hexane:

1/1) to provid&ﬂz?%ﬂmg (96%) of 29-C; 1H NMR (300 MHz, CDCI3) 64.04 (s, 4 H), 3.04 (s, 6 H), 1.31-
20 1.28 (m, 8My N9k 0.91 (m, 6 H); MS (ES) m/z: 339 (M+Na+). EtO2C

MsO/X\OMs

28-C
Methanesulfonic acid 1-methanesulfonyloxymethyl-cyclopropylmethyl ester

To a solution of 28-B (440 mg, 4.31 mmol) in CH2Cl, (6 mL) at 0°C were
added EtaN (2.59 mL, 17.2 mmol) and a solution of methanesulfonyl chloride
10 (1.48 g, 12.9 mmol) in CH2Cl2 (4 mL). The mixture was stirred at room
temperature for 2 h and diluted with 1.0 N HCI. The organic layer was separated
and the aqueous layer was extracted with CH2Cl; (x 3). The combined organic
phases were dried, concentrated, and column chromatographed (EtOAc/hexane:
1/1) to provide 901 mg (81%) of 28-C; 'H NMR (300 MHz, CDCl3) § 4.17 (s, 4 H),
15 3.06 (s, 6 H), 0.83 (s, 4 H); MS (ES) m/z: 281 (M+Na*). |

MsO/X\O

28-D
Methanesulfonic acid 1-(4-trifluoromethyl-phenoxymethyl)-cyclopropylmethyl ester

To a suspension of NaH (44 mg, 1.1 mmol; 60% in mineral oil) in THF (1

mL) was added a solution of 4-trifluoromethylphenol (178 mg, 1.10 mmol) in THF
(1 mL). After stirring for 30 min at room temperature, the mixture was transferred

20 to a flask containing a solution of 28-C (310 mg, 1.20 mmol) in DMF (2 mL). The
resulting mixture was refluxed for 6 h and allowed to cool to room temperarure,
diluted with water, and extracted with Et,O. The extracts were dried,
concentrated, and column chromatographed (EtOAc/hexane: 1/4) to give 141 mg
(40%) of 28-D; 'H NMR (300 MHz, CDCls) & 7.54 (d, J = 8.7 Hz, 2 H), 6.96 d,J=

25 8.6Hz, 2H), 4.26 (s, 2 H), 3.92 (s, 2 H), 2.97 (s, 3 H), 0.802 (s, 2 H), 0.798 (s, 2
H); MS (ES) m/z: 347 (M+Na*).
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s'>COMs / 29-D [4-(2-Methanesulfonyloxymethy1-2-propyl-pentylsulfany1)-2-methyl-phenoxyl-acetic
acid ethyl ester Following general procedure 3 gave 29-D (35%); 1H NMR (300 MHz, CDCI3) 87.23
(d,J=16Hz,1H),7.19(dd,J=8.5,2.1Hz, 1 H),6.62(d,Jr8.4Hz,1H),461(s,2H),4.25(q,J =
7.1 Hz, 2 H), 4.06 (s, 2 H), 2.89 (s, 2 H), 2.88 5(s, 3 H), 2.26 (s, 3 H), 1.36-1.24 (m, 8 H), 1.29 (t, J =
7.1 Hz, 3 H), 1.20 (t, J- 7.0 Hz, 6 H); MS (ES) m/z: 469 (M+Na+). CF3 Ss->C0 / 29-E
{2-Methy1-4-(2-propyl-2-(4-trifluoromethyl-phenoxymethyl)-pentylsulfanyll-phenoxy}-acetic acid ethyl
ester A mixture of 29-D (78 mg, 0.17 mmol), Gs2CO3 (111 mg, 0.341 mmol), and trifluoromethylphenol
(85 mg, 0.52 mmol) in CH3CN (EHe§wal ed 10 overni B3Cs2CO3 (111 mg, 0.341 mmol)
and trifluoromethylphenol (85 mg,, 0.52 mm re added, e mixture was refluxed for 24 h. TLC
showed very small amount of the desired product ﬁﬁg@%aqr e amount of starting materials. More
Cs2CO3 (111 mg, 0.341 mnnol) and trifluoromethylphegad (85 mg, 0.52 mmol) were added, and the
mixture was qgfnsfesﬁz,qugﬁ AR hyilih MR ReNAS REleagp eI sumRALFRNaG I dsRcied MHineEE20 (X
3). The extracts were dried, concentrated, and column chromatographed (EtOAc/hexane: 119) to
provide 3 mg (3%) of 29-E; 1H NMR (400 MHz, CDCI3) 5 7.47%3 J787Hz 2H) 715 (s, 1 H), 7.11
(dd, J = 8.4, 1.8 HzFellpwingognerabrsagedure 3 gave@8iE @o%y, i NMIRASQEMHZ), 4 24 (g, J =

7.1 Hz, 2 H), 35614552 503U .82 Hz, 2 H), 7.20 (d, J = 1.8 Hz, 1 H), 7.15 (dd, J = 8.4, 2.2
5 Hz, 1H),6.88(d, J= 8.6 Hz, 2 H), 6.50 (d, J = 8.4 Hz, 1 H), 4.53 (s, 2 H), 4.24
(q, J= 7.1 Hz, 2 H), 3.91 (s, 2 H), 3.05 (s, 2 H), 2.17 (s, 3 H), 1.28 (t, J = 7.1 Hz,
3 H), 0.65-0.55 (m, 4 H); MS (ES) m/z: 477 (M+Na"). Anal. Calcd for
CasHasF304S: C, 60.78; H, 5.54. Found: C, 60.98; H, 5.43.

SR

Compound 23
{2-Methyl-4-[1-(4-trifluoromethyl-phenoxymethyl)-cyclopropylmethylsulfanyl]-phenoxy}-acetic acid

10 Following general procedure 2 gave Compound 23 (92%); 'H NMR (300
MHz, CDCls) 6 9.67 (brs, 1 H), 7.49 (d, J = 8.7 Hz, 2 H), 7.20 (s, 1 H), 7.16 (dd, J
=8.4,2.1 Hz, 1 H), 6.87 (d, J=8.6 Hz,2 H), 6.52 (d, J = 8.4 Hz, 1 H), 4.58 (s, 2
H), 3.91 (s, 2 H), 3.06 (s, 2 H), 2.16 (s, 3 H), 0.66-0.56 (m, 4 H); MS (ES) m/z
449 (M+Na®).

15

Example XXIV
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20H), 2.14 (s, 2 H), 1.43-1.39 (m, 4 H), 1.30-1.20 (m, 7 H), 0.89 (t, J = 7.1 Hz, 6 H); MS (ES) mu: 535
(M+Na+). / Compound 24
(2-Methy1-412-propyl-2-(4-trifluoromethyl-phenoxymethyl}pentylsulfanylFphenoxy}-acetic acid
Following general procedure 2 gave Compound 24 (90%); 1H NMR (300 MHz, CDCI3)57.45 (d, J =
8.5 Hz, 2 H), 7.09 (s, 1 H), 7.06 (m, 1 H), 6.80 (d, J = 8.5 Hz, 2 H), 6.44 (m, 1 H), 4.34 (s, 2 H), 3.75 (s,
2 H), 2.97 (s, 2 H), 2.05 (s, 35H), 1.41-1.38 (m, 3 H), 1.33-1.19 (m, 5 H), 0.88 (t, J = 6.9 Hz, 6 H); MS
(ES) rn/z: 507 (M+Na+). F F 30-A Scheme 29
14-[2,2-Difluoro-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-phenoxy)-acetic acid ethyl ester
A reaction mixture of 18-C (50 mg, 0.11 mmol), [bis(2- methoxyethyl)amino]sulfur trifluoride (49 mg,
0.22 mmol), and ethangl (0.0012 mL, 0.022 mmolbln @H2CI2 (2 mL) was stirred at room temperature

459%450(5 2H)
4.29- 104.22 (m 4H) 3.42 (t Jr141Hz 2H) 22%-/(&57@’/14) 1.28 (t J 71Hz 3 H); MS (ES) m/z:

487 (M+Na+). Anal. Calcd for C211-121F304S: C, 54.31; H, 4.56. Found: C, 54.52; H, 4.55.
Cs,C03, CHiCN Et0,C._.O

MsCl, Et;N  MsO OMs 5 >

\©\S OMs
CHCl EtOJ\/O\é\ 29-D, 35%
29-C, 96% SH

Et0,C._
Cs,C0O3, CHaCN /©/ LIOH, THF, Ho0
O—QCFa 29-E, 3% 7<L

Hos0_ ﬁl 0

90%
Compound 24

EtO OEt

29-A
2,2-Dipropyl-malonic acid diethyl ester

A mixture of diethyl propylmalonate (2.02 mg, 1.00 mmol), 1-iodopropane
5 (255 mg, 1.50 mmol), and Cs,C03 (424 mg, 1.30 mmol) in 2-butanone (5 mL)
was heated at 70°C for 15 h and filtered. The filtrate was concentrated and
column chromatographed (EtOAc/hexane:1/19) to give 170 mg (70%) of 29-A; 'H
NMR (300 MHz, CDCl3) 6 4.17 (g, J = 7.1 Hz, 4 H), 1.88-1.82 (m, 4 H), 1.25-1.12
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F F Compound 25
{4-[2,2-Difluoro-3-(4-trifluoromethyl-phenoxy)-propylsulfany1]-2-methyl-phenoxy)-acetic acid
15Following general procedure 2 gave Compound 25 (91%); 1H NMR (300 MHz, CDCI3) 8 10.47 (brs,
1H),751(d,J=8.6Hz 2H),7.21 (m, 2 H), 6.81 (d, Jr 8.6 Hz, 2 H), 6.49 (d, Jr 8.3 Hz, 1 H), 4.56 (s, 2
H), 4.25 (t, Jr 11.1 Hz, 2 H), 3.42 (t, Jr 14.1 Hz, 2 H), 2.15 (s, 3 H); MS (ES) m/z: 459 (M+Na+).
20Example XXVI Scheme 31 31-A {2-M ethy 1-412444M u o romethyl-ph en oxym eth ylI)-[1
,3)dioxan-2-ymetriis di2dyit-badnpxia-Scdlictba dihlFesRHE, HikkliMBf(ESDWZ @67, 0.611 mmol)
and trimethy ﬁ)ll-YLIC é(h)rlde (265 5 mg, 2.44 mmol) in 1,3-propanediol (1 mL) was stirred at room
temperature vernight, diluted with 5% NaHCOS3, and extracted with Et20. The extracts were washed

with 5% NaHCO3 and brine, dried, and concemcategto ynre the crude 31-A; 1H NMR (300 MHz,
CDCI3)57.48 (d, J=8.8 Hz, 2 H), 7.19 (m, 2 H), §.86)(d, J = 8.8 Hz, 2 H), 6.43 (d, J = 8.4 Hz, 1 H),
4.48 (s,2H),4.24(q,J=7.1Hz, 2

29-B
2,2-Dipropyl-propane-1,3-diol

To a suspension of lithium aluminum hydride (52 mg, 1.4 mmol) in THF (1
5 mL) at 0°C was added a solution of 29-A (167 mg, 0.684 mmol) in THF. The
reaction mixture was stirred at room temperature for 2 h, quenched with water
(0.1 mL) at 0°C, and diluted with 5.0 M NaOH (0.1 mL) and water (1 mL). The
precipitated solid was filtered and washed with MeOH/CH,Cl,. The filtrate was
concentrated and purified by column chromatography (EtOAc/hexane: 1/1) to
10  give 101 mg (92%) of 29-B; 'H NMR (300 MHz, CDCl3) § 3.57 (s, 4 H), 2.47 (s, 2
H), 1.26-1.23 (m, 8 H), 0.95-0.90 (m, 6 H); MS (ES) m/z: 183 (M+Na").

Mso?ionns
29-C
Methanesulfonic acid 2-methanesulfonyloxymethyl-2-propyl-pentyl ester
To a solution of 29-B (96 mg, 0.60 mmol) in CH.Cl> (1.5 mL) at 0°C were
added Et3N (0.334 mL, 2.40 mmol) and methanesulfonyl chloride (207 mg, 1.81
15 mmol). The mixture was stirred at room temperature for 1 h and diluted with

saturated NaHCOz3. 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 (EtOAc/hexane: 1/1) to provide 182

mg (96%) of 29-C; 'H NMR (300 MHz, CDCl3) & 4.04 (s, 4 H), 3.04 (s, 6 H), 1.31-
20 1.28 (m, 8 H), 0.96-0.91 (m, 6 H); MS (ES) m/z: 339 (M+Na®).
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10H), 4.16 (s, 2 H), 3.94 (m, 4 H), 3.48 (s, 2 H), 2.14 (s, 3 H), 1.90 (m, 1 H), 1.66 (m, 1 H), 1.28 (t, J =
7.1 Hz, 3 H); MS (ES) rn/z: 523 (M+Na+). HO2C Sc.; Compound 26
(2-Methy1-4-12-(4-trifluoromethyl-phenoxymethyl)-[1,3]dioxan-2-ylmethylsulfanyl)-phenoxy}-acetic acid
Following general procedure 2 gave Compound 26(90%); 1H NMR (300 MHz, CDCI3) 8 7.46(d, J = 8.7
Hz, 2 H), 7.15 (in, 2 H), 6.86 (d, i= 8.7 Hz, 2 H), 6.43 (d, = 8.2 Hz, 1 H), 4.36 (s, 2 H), 4.15 (s, 2 H), 3.91
(m, 4 H), 3.45 (s, 2 H), 2.06 (s, 3 H), 1.86 (m, 1 H), 1.64 (nn, 1 H); MS (ES) m/z: 495 (M+Na+), 5
Example XXVII Scheme 32 32-A
{2-Methyi-412-(4-trffluoromethyl-phefaimetMd)oxiranylmethylsulfanyll-phenoxy}-acetic add ethyl
ester 10A mixture of trimethylsulfoxonium iodidé€ g,0.31 mmol) and NaH (10 mg, 0.25 mmol; 60%
in mineral oil) in DMSO (0.5 mL) was stirred at room tefn ufM®r 1 h, and then a solution of 18-C
(100 mg, 0.226 mmol) in DMSO (0.5 mL) was added. Th tion mixture was heated at - 60C for 2 h,
guenched with water, and extracted with Et20. The extréacts were dried, concentrated, and purified by
column chromatography (EtOAc/hexane: 1/4) to aft8r@ 41 mg (40%) of 32-A; 1H NMR (300 MHz,
CDCI3) 87.5%(fdMathemesylionviexymetnyie2@ropy-pent/isifanyyp-mesy pleenpalmsets goid etylistes 91 (d, J =

8.5 Hz, 2 H), 6.54 (b 730 GEneralhbo&i(FeXgave 200 3541 H MR {BdbAMIE, J =
CDCl3) §7.23 (d, J = 1.6 Hz, 1 H), 7.19 (dd, J = 8.5, 2.1 Hz, 1 H), 6.62 (d, J = 8.4
Hz, 1 H), 4.61 (s, 2 H), 4.25 (q, J = 7.1 Hz, 2 H), 4.06 (s, 2 H), 2.89 (s, 2 H), 2.88
5 (s,3H),2.26 (s, 3 H), 1.36-1.24 (m, 8 H), 1.29 (t, J=7.1 Hz, 3H), 1.20 (t, J= 7.0
Hz, 6 H); MS (ES) m/z: 469 (M+Na*).

EtOZC\/O\@\ /©/cr=
sj>ﬂ\\o

29-E
{2-Methyl-4-{2-propyl-2-(4-trifluoromethyl-phenoxymethyl)-pentylsulfanyl}-phenoxy}-acetic acid ethyt ester

A mixture of 29-D (78 mg, 0.17 mmol), Cs,CO;3 (111 mg, 0.341 mmol),
and trifluoromethylphenol (85 mg, 0.52 mmol) in CH3CN (2 mL) was refluxed
10 overnight. More Cs2CO3 (111 mg, 0.341 mmol) and trifluoromethylphenol (85

mg, 0.52 mmol) were added, and the mixture was refluxed for 24 h. TLC showed
very small amount of the desired product and a large amount of starting
materials. More Cs2COs (111 mg, 0.341 mmol) and trifluoromethylphenot (85
mg, 0.52 mmol) were added, and the mixture was refluxed for another 24 h.

15 Water was added, and the mixture was extracted with Et,O (x 3). The extracts
were dried, concentrated, and column chromatographed (EtOAc/hexane: 1/9) to
provide 3 mg (3%) of 29-E; "H NMR (400 MHz, CDCl3) § 7.47 (d, J = 8.7 Hz, 2
H), 7.15 (s, 1 H), 7.11 (dd, /= 8.4, 1.8 Hz, 1 H), 6.81 (d, J = 8.6 Hz, 2 H), 6.43 (d,
J=84Hz,1H),449(s,2H),4.24(q,J=7.1 Hz, 2 H), 3.76 (s, 2 H), 3.00 (s, 2

20 H), 2.14 (s, 2 H), 1.43-1.39 (m, 4 H), 1.30-1.20 (m, 7 H), 0.89 (t, J = 7.1 Hz, 6 H);
MS (ES) m/z: 535 (M+Na").
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57.1 Hz, 2 H), 4.00 (d, J =10.6 Hz, 1 H), 3.42 (d, J = 14.3 Hz, 1 H), 2.95(d, J= 14.2 Hz, 1 H), 2.81 (dd,
J=5.4,0.9Hz, 1H),267(d,J=54Hz, 1H), 2.20 (s, 3H), 1.29(t, J= 7.1 Hz, 3 H); MS (ES) rn/z: 479
(M+Na+). 32-B 14-12,2-Dimethy1-4-(4-trifluoromethyl-phenoxymethy1)41,3]dioxolan-
4-ylmethylsulfany11-2-methyl-phenoxy}-acetic acid ethyl ester A solution of 32-A (80 mg, 0.17 mmol) in
acetone (5 mL) was treated with 10 5 N H2SO4 (0.1 mL) at room temperature for 24 h, and
concentrated. The residue was partitioned between EtOAc and water. The organic layer was dried,
concentrated, and column chromatogt{;/%ed (EtOAdhexane: 1:7) to glve 55 mg (60%) of 32-B; 1H NMR
(300 MHz, CDCI3) 5 7.48 (d, J=4 9(d,J=1.7 7.15(dd, J=8.4,2.2 Hz, 1 H),
6.80 (d, J =8.6 Hz, 2 H), 6.43 (d, J= 158.4 : @;4@ J=7.1Hz, 2 H), 4.08-3.95
(m, 4 H), 3.35(d, J =13.8 Hz, 1 H), 3.19 (d, Jr 13. )02 14 (s, 3 H), 1.44 (s; 3 H), 1.43(s, 3 H),
1.28 (t, J =7.1 Hz, 3 H); MS (ES) m/z: 537 (M+Na+). pound 27
{442,2-Dimethy1-4-(4-trifluoromethyl-phenoxymithyf)11,31dioxolan- 4-ylmeth yisuifany1)-2-methyl-p

henoxy}-acetic acid Compound 24
{2-Methyl-4-[2-propyl-2-(4-trifluoromethyl-phenoxymethyl)-pentylsulfanyl]-phenoxy}-acetic acid

Following general procedure 2 gave Compound 24 (90%); 'H NMR (300
MHz, CDCl3) 6 7.45 (d, J=8.5Hz, 2 H), 7.09 (s, 1 H), 7.06 (m, 1 H), 6.80 (d, J=
8.5 Hz, 2 H), 6.44 (m, 1 H), 4.34 (s, 2 H), 3.75 (s, 2 H), 2.97 (s, 2 H), 2.05 (s, 3
5 H), 1.41-1.38 (m, 3 H), 1.33-1.19 (m, 5 H), 0.88 (t, J = 6.9 Hz, 6 H); MS (ES) m/z:
507 (M+Na®).

Example XXV
Scheme 30
Et02C \@ /@ (MeOCHZCHZ)ZNSF3
EtOH
18-C
EtO,C._- @\ /@/ LiOH, THF, Hzo
30-A, 92%
Ki O
91%
10 Compound 25
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Following general procedure 2 gave Compound 27 (90%);'H NMR (300 MHz, CDC's) 39.42 (brs, 1 H),
7.46 (d,J=8.6 Hz, 2 H), 7.19 (s, 1 H), 7.15 (d, J 8.4 Hz, 1 H), 6.79 (d,"J = 8.6 Hz, 2 H), 6.44 (d, J = 8.4
Hz, 1 H), 4.52 (s, 2 H), 4.14 - 3.93 (m, 4 H), 3.36 (d, J = 13.8 Hz, 1 H), 3.20 (d, J = 13.8 Hz, 1 H), 2.12
5(s, 3 H), 1.45 (s, 3 H), 1.43 (s, 3 H); MS (ES) m/z: 509 (M+Na+). Example XXVIII Scheme 33

91%0OH Compound 28 33-A
{4-p-Hydroxy-2-(4-trifluoromethyl-phenoxymethyl)-butylsulfanyil102-methyl-phenoxybacetio acid ethyl
ester To a suspension of Cul (61 mg, 0.32jmmol) in Et20 (0.8 mL) at OC was added 1.4 M MelLl
(0.457 mL, 0.640 nnnnol) in THF. A~ rpistyre was stirregfortHa solution of 32-A (145 mg, 0.32
mmol) in Et20 (1 mL) was added. The mixtu s allowed tg @‘: up to room temperature in 2 h and
partitioned 15 between Et20 and water. The combiﬁec'g {:ga(ﬁic layers were dried, concentrated, and
column chromatographed (EtOAc/hexane: 1/7) to p?ﬁ_\éde 98 mg (65%) of 33-A; 1H NM R (300 MHz,

), 6.04 (0, 1R PR EFiorfedh herbi ool ek S 7o
= 9.0 Hz, 1 H), 3.2Aeactarsidzre ¢i)18€d%8 g 938 mmaHpbis(8s (s, 1 H), 2.13 (s, 3
methoxyethyl)amino]sulfur trifluoride (49 mg, 0.22 mmol), and ethanol (0.0012
mL, 0.022 mmol) in CH2Cl, (2 mL) was stirred at room temperature for 14 h, then
5 diluted with saturated NaHCOj3; until CO; evolution ceased. The mixture was
extracted with CH2Cl,, and the extracts were dried, concentrated, and column
chromatographed (EtOAc/hexane: 1/7) to provide 47 mg (92%) of 30-A; "H NMR
(300 MHz, CDCl3) 8 7.52 (d, J=8.7 Hz, 2 H), 7.24 (s, 1 H), 7.21 (dd, J= 8.4, 2.0
Hz, 1 H), 6.82 (d, J = 8.7 Hz, 2 H), 6.47 (d, J = 8.4 Hz, 1 H), 4.50 (s, 2 H), 4.29-
10 4.22(m,4H),3.42(t, J=14.1Hz 2 H), 2.16 (s, 3 H), 1.28 (t, J = 7.1 Hz, 3 H);
MS (ES) m/z: 487 (M+Na"). Anal. Calcd for C21H21F504S: C, 54.31; H, 4.56.
Found: C, 54.52; H, 4.55.

s o
FF

Compound 25
{4-[2,2-Difluoro-3-(4-trifluoromethyl-phenoxy)-propylsulfanyi]-2-methyl-phenoxy}-acetic acid

15 Following general procedure 2 gave Compound 25 (91%); "H NMR (300
MHz, CDCls) § 10.47 (brs, 1 H), 7.51 (d, J = 8.6 Hz, 2 H), 7.21 (m, 2 H), 6.81 (d,
J=8.6 Hz, 2 H), 6.49 (d, J=8.3 Hz, 1 H), 4.56 (s, 2 H), 4.25 (t, J= 11.1 Hz, 2 H),
342 (t, J=14.1 Hz, 2 H), 2.15 (s, 3 H): MS (ES) m/z: 459 (M+Na").

20 Example XXVI
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5H), 1.74 (q, J = 7.6 Hz, 2 H), 1.28 (t, J = 7.1 Hz, 3 H), 0.96 (t, J = 7.5 Hz, 3 H); MS (ES) m/z: 495
(M+Na+). Compound 28
{442-Hydroxy-2-(4-thfluoromethyl-phenoxymethyl)-butylsulfanyl]-2-methyl-phenoxy}-acetic acid
Following general procedure 2 gave Compound 28 (91%);1H NMR (300 MHz, CDCI3) 37.46 (d, Jr 8.6
Hz, 2 H), 7.20 (s, 1 H), 7.17 (d, Jr 8.4, 1 H), 6.77 10(d, J = 8.6 Hz, 2 H), 6.45 (d, J = 8.4 Hz, 1 H), 4.52
(s, 2 H),3.86 (d,J=9.0 Hz, 1 H), 3.78 (d, J = 9.0 Hz, 1 H), 3.27 (d, J = 13.8 Hz, 1 H), 3.12 (d, J = 13.8
Hz, 1 H), 2.12 (s, 3 H), 1.75 (q, J = 7.6 Hz, 2 H), 0.98Kende37 5 Hz, 3 H); MS (ES) naz: 467 (M+Na+).
15Example XXIX 35-A 1-[4-(2-Chloromethyl-allyloxy)-2-hydroxy-3-propyl-phenyli-ethanone A
mixture of 1-(2,4-dihydroxy-3-propyl-phenyl)-ethanone (158 mg, 0.814 mmgl), methanesulfonic acid
2-chlorometigllyJoestdr 5-A (750 mg, 4,06 jorpol), and Cs2€OF(6624pgn2.03 mmol) | fdnone
(3 mL) was stirred at 1§ emperatureci ﬂ@tﬂ"if\?ﬂi‘l N HCI, ant] extracted with The
extracts were dried, concentrgté colmn chromatsgraphed (EtOAdt}q@né%Browde 190 mg
(83%) of the title comptased 35-AplH NMR (300 MHz, CDCI3) 8 57.59 (d, J = 9.0ll¢z/‘)1 H), 6.46 (d, J =
9.0 Hz, 1 H),5.41 (s, 1 H), 5.37 (s, 1 H),

HO,C._ 0. CF,
LiOH, THF, H,0 /©/
— S ><oe

90%
Compound 26

Et020v0\©\ O/CFa
s/oijo\o

31-A
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-[1,3]dioxan-2-ylmethylsulfanyl}-
phenoxy}-acetic acid ethyi ester

A mixture of 18-C (270 mg, 0.611 mmol) and trimethylsilyl chloride (265
5 mg, 2.44 mmol) in 1,3-propanediol (1 mL) was stirred at room temperature
overnight, diluted with 5% NaHCOj3, and extracted with Et2O. The extracts were
washed with 5% NaHCOj3 and brine, dried, and concentrated to give the crude
31-A; "H NMR (300 MHz, CDCls3) & 7.48 (d, J = 8.8 Hz, 2 H), 7.19 (m, 2 H), 6.86
(d,J=88Hz,2H),643(d, J=8.4Hz, 1H), 448 (s,2H),4.24(q,J=71Hz,2
10 H), 4.16 (s, 2 H), 3.94 (m, 4 H), 3.48 (s, 2 H), 2.14 (s, 3 H), 1.90 (m, 1 H), 1.66
(m, 1 H), 1.28 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 523 (M+Na™).

“°2°v°(i jegh

Compound 26
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-[1,3]dioxan-2-ylmethylsulfanyl}-phenoxy}-acetic acid
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4.70 (s, 2 H), 4.20 (s, 2 H), 2.66 (t, J = 7.6 Hz, 2 H), 2.56 (s, 3 H), 1.55 (m, 2 H), 0.95 (t, J= 7.4 Hz, 3
H); MS (ES) rn/z: 305 (M+Na+). Example XXX 10 Scheme 36 15Replacing
(4-mercapto-2-methyl-phenoxy)-acetic acid ethyl ester 1-C with (4-hydroxy-2-methyl-phenoxy)-acetic
acid methyl ester 36-A, which can be readily made according to, for example, Sznaidman et al.,
Bioorganic & Medicinal Chemistry Letters 13 (2003) 1517-1521, and following general procedure 3
gave the title com ound 36-B (76%);1H NMR (400 MHz, CDCI3) 8 7? (]d J,= 8.8 Hz 2 H), 6.99 (d, J-
8.7 Hz, 2 H), 6.76( OUOVi'Bgr&e'leﬁ*f%%‘&Gwez%ﬁasedi‘(g‘@m‘%%ﬁa DRHNMRIIIN) 4’50 (5. 2

H). 457 (5, fik), BERLH B PS5 BIIMS (59 iokrE PN e, /Compeunt 9, Folowing
general procedure 2 gave Compound 29 96% NMR (400 MHz, CDCI3) 5 7.54 =8.7 Hz, 2 H),

6.99 (d, J = 843Hd, ¢ FB &K hf éfséﬁ(r% H).14,18. hsz &H). APt O, @, "DH% 4§¢§$ éHé H), 4.63 (s,
2 H), 4.58 (3 3l B 3:14)26 66 Tt M$ (563 iz 1P (& vz 495 (M+Na*).

5
Example XXVII
Scheme 32
BOC \©\ /©/ MesS(O)), NaH  EtO2C_- \© ()/
DMSO
32-A, 40%
EtO,C._ CF3
H280,, Acetone
32-B, 60% ?(F
HOZC CF3
LiOH, THF, H20
90% /?<\
Compound 27 "‘
EtOZC\/O\d /©/CF3
L
(0]
32-A
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-oxiranylmethylsulfanyl]-phenoxy)-acetic acid ethyl ester
10 A mixture of trimethylsulfoxonium iodide (69 mg, 0.31 mmol) and NaH (10

mg, 0.25 mmol; 60% in mineral oil) in DMSO (0.5 mL) was stirred at room
temperature for 1 h, and then a solution of 18-C (100 mg, 0.226 mmol) in DMSO
(0.5 mL) was added. The reaction mixture was heated at ~ 60°C for 2 h,

quenched with water, and extracted with Et;0. The extracts were dried,
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D. Formulation and Administration The present compounds are PPAR delta agonists and are
therefore useful in treating or inhibiting the progression of PPAR delta mediated conditions, such 5as
diabetes, cardiovascular diseases, Metabolic X Syndrome, hypercholesterolemia,
hypo-HDL-cholesterolemia, hyper-LDL-cholesterolemia, dyslipidemia, atherosclerosis, obesity, and
complications thereof. For instance, complications of diabetes include such conditions as neuropathy,
nephropathy, and retinopathy. 10 The invention features a method for treating a subject with a

PPAR delta¢nagneatarkeard piuifiad &y 6alenphurigaeamibe (R R0eheanrcl 4 ierapeutically
effective amgyghof £ ARYARES U sl A PRI SOTFENe B cRMPPURA @l e vantiop. The

invention also provides™a method for treating or 15inhibiting the progression of diabetes or impaired

glucose tolerhnZe2m (d sutsietB WiaelehhiHelhébtbd cobrpriddstiamini st &R (d.te fibjHz; 2
therapeuticy %f.?fn{efﬁeﬁm%%w 3 phaumReeuticg] CAMRQetion cimprising @ pompopnd af the
p Yy

invention. 20 The compounds of the present invention’' may be’ formulated into various pharmaceutical

forms fdr adfihisza2ith phiQdéds/ Fo! BrEfaze tHabShtrhate tfed! kB bbitidi®d &h éffective amount
of a particulqrAfCé)mQ’oT)rl;_&’ iQ.Q?‘?@cﬂr ﬁg@_qg@_tg)plf’ait ,f_f)frg!g:ys(me > jAcHVE mg’rqqlﬁptzi%@w@ngtely mixed

with a pharmaceutically acdeptable carrier. 25 A cairier may take a wide variety of forms depending
on the form bfptepthtiom detitéa oHddWhh(&Gakivz e Evbtamaceutical compositions are desirably
in unitary dosage form suitable, preferably, for oral administration or parenteral injection. For example,
in preparing the compositions in oral dosage 3p form, any of the usual pharmaceutical media may be

employed. These include water, Ej§bls,-6ils algohols and the Jike j@fie case of oral liquid
@ and solutiong $olid carriers such as starches,

preparations such as suspensions, syrups,
sugars, kaolin, lubricants, binders, disintegrating a@ﬂ%@q e ke in the case of powders, pills,
capsules and tablets. In view of their ease in 5adminisiatipn, tablets and capsules represent the most
advantageous oral dosage unit form, in which case soliaaglzrmaceutical carriers are generally

employed. For parenteral compositions, the carrier4gi usually comprise sterile water, at least in large

part, though other ingredi@nis; imergmanieifusishsdyolinMMeBeI i BigeLolectable solutions, for

ex_ample,fmay be prepared 3QimadpshithocArahIPRRPsAsalNRRQUINIPEstgluCcose solution or a
mixture o

A solution of 32-A (80 mg, 0.17 mmol) in acetone (5 mL) was treated with
10 5 N HzSO4 (0.1 mL) at room temperature for 24 h, and concentrated. The
residue was partitioned between EtOAc and water. The organic layer was dried,
concentrated, and column chromatographed (EtOAc/hexane: 1:7) to give 55 mg
(60%) of 32-B; "H NMR (300 MHz, CDCl3) 6 7.48 (d, J=8.5Hz, 2H),7.19(d, J=
1.7Hz 1H),7.15(dd,J=8.4,22Hz, 1H),680(d, J=86Hz 2H),643(d,J=
15 8.4Hz 1H),4.48(s,2H),4.24 (q,J=7.1Hz, 2H),4.08-3.95 (m, 4 H), 3.35(d, J
=13.8 Hz, 1 H), 3.19(d, J=13.8 Hz, 1 H), 2.14 (s, 3H), 1.44 (s, 3 H), 1.43 (s, 3
H), 1.28 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 537 (M+Na").

Hozcvo\é\ /@CF;;
s?@oo '
o~

Compound 27
{4-[2,2-Dimethyl-4-(4-trifluoromethyl-phenoxymethyi)-[1,3]dioxolan-
4-yimethylsulfanyl]-2-methyl-phenoxy}-acetic acid
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saline and glucose solution. Injectable suspensions may also be prepared in which case appropriate
liquid carriers, suspending agents and the like may be employed. In the compositions suitable for
percutaneous administration, the carrier optionally comprises a penetration enhancing agent and/or a
suitable 15wetting agent, optionally combined with suitable additives of any nature in minor proportions,
which additives do not cause a significant deleterious effect to the skin. Such additives may facilitate
the administration to the skin and/or may be helpful for preparing the desired compositions. These
compositions may Felrsiingst@iestah pratedars @y §aeg)Campaans &Tr(3aRREA, NIBIR £p00-0N, as an
20 ointment. Acid addition salts of the poun?isoof formula |, d I%a'r increased water solubility
over the corr@%%‘@a@gmr&efmrg 48iihid anrﬁe%egatﬁtﬁé \zﬁqbé@ug d9riPodifions. Itis
especially adyarggeqys, 6. Ty ate $@ ROEMEBignqd 2hpmmagerinakceppngitigys in dosage
unit form for ease of administration and uniformity of dosage. Dosage unijt form as used in the
specification‘héf‘eThg'r@@t@TI‘o%Wsﬁ:&lﬁ/@isér‘_éf@%kﬁzsﬁiﬁ 18-48 (fhithry H8ag&s 1dabit it containing
a predetermined gantis qsagtivg, naediestieniminies jomrodaog heNteyired therapeutic effect in
association with the required pharmaceutical carrier. 30 Examples of such dosage unit forms are
tablets (including scored or coated tablets), capsules, pills, powder packets, wafers, injectable solutions
or suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated multiples thereof.
Pharmaceutically acceptable acid addition saixamspldeXi¥¥Hherapeutically 5active 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, propano?’&,hfmﬁ/a%xyacetic, lactic, pyruvic, oxalic, malonic,
succinic, maleic, fumaric, malic, tartaric, citric, methanesulfonic, ethanesulfonic, benzenesulfonic,

ptoluenesulfonic, cyclamiq, salicylic, p-aminosalicylic, palmoic ggéhe Ig;(e acids. The term additi%r'; salt
also compris@@ﬁﬁ‘e\s@ gwhich the di/s@e@%onmms, as welrds @ lts thereof, .@- €t

form. Such solvates are

Et,O S )
’ 32-A S/zg\o 2 33-A, 65% m

LIOH, THF, H 0 HOzC\/O\@ /@rCFs
S 0
OH

91%
Compound 28

EtOZC\/O\é\ /@CF3
s o
OH

33-A
{4-[2-Hydroxy-2-(4-trifluoromethyl-phenoxymethyl)-butylsulfanyl}-
10 2-methyl-phenoxy}-acetic acid ethyl ester

To a suspension of Cul (61 mg, 0.32 mmol) in Et2O (0.8 mL) at 0°C was
added 1.4 M Meli (0.457 mL, 0.640 mmol) in THF. After the mixture was stirred
for 1 h, a solution of 32-A (145 mg, 0.32 mmol) in EtO (1 mL) was added. The
mixture was allowed to warm up to room temperature in 2 h and partitioned

15 between Et,0 and water. The combined organic layers were dried, concentrated,

and column chromatographed (EtOAc/hexane: 1/7) to provide 98 mg (65%) of
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15example hydrates, alcoholates and the like. Conversely the salt form can be converted by treatment
with alkali into the free base form. Stereoisomeric forms define all the possible isomeric forms
which the compounds of Formula (I) may possess. Unless otherwise mentioned or 20 indicated, the
chemical designation of compounds denotes the mixture of all possible stereochemically isomeric
forms, said mixtures containing all diastereomers and enantiomers of the basic molecular structure.
More in particular, stereogenic centers may have the (R)- or (S)-configuration; substituents on bivalent
cyclic satura@ﬂ@dmwm\m thgnog)c@7_q132(§,tmasg@ﬁﬁgQrp;jpm;zﬁl@jnwe{),titm gnhcompasses

stereochemically iIsomeric forms including diasteregisomers, as well as mixtures thereof in an

proportion of(@ disctded “ohfhoudsB 7RGkl tandddlnfidhidy LR S &deid tHéitAtéthmeric
forms. Such (grrg theughgqiotexpliqily indiyasesbithe-=2bayeand pg!lgwiggdpmw@gg BEE intended to
0

be included within the scope of the present 30invention, Those of skill in the treatment of disorders

or conditionshﬂe@i&?e@b;l thd BP k& dettd &?Jﬂj(gaéifil R et e 2h8Ed d’é)l)?amdﬁn?’from the
test resulfs pigpanjedGereiaierrNg efier 2Foation HAgnaiabibs coutemBard ghaj;a
therapeutically effective dose would bg from 0.001 mg/kg to 5 mg/kg body 5 weight, more preferably
from 0.01 mgH (63)anizs/ADEM NRidht. 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 fdrms, for example, containing 0.05 mg to 250 mg or 750
mg, and in particular 0.5 to 50 mg '3Pzfctiveingredient per unit dggage$®form. Examples include 2 mg,
4 mg, 7 mg, 10 mg, 15 mg, 25 mg, and 35 <E ggage forms. nds of the invention may also be
prepared in time-release or subcutaneous or transdérm h formulations. Disclosed compound may
also be formulated as a spray or other topical or inhalalple formulations. 15 The exact dosage and
freq(l;encybof administ:jati?]n depends on the pa(; '%%%té&%ggounddof Formula (1) ur?ed, (';he partitiulﬁr |
condition being treated, t rity of condition'pe reated, the age, weight and general physica
condition of th%ﬂ%—ﬂ%({g%y%éﬁ‘g@Uggovfgg“@g%ﬁﬁ% e g;% rf? ﬁ'%%ngggé"r]l n){gw' e'% ﬁg'faacl?f%gﬁcg[s is well
known to those skilled in the art. Furthermore, it is evident that said effective daily amount may be

lowered or increaseHalkyeingiiggoerahorecamiiescgane GearuppastRB AAAP):dEbbIMM (3R the
evaluation of th I ripingt d the 1 ' tigr, ffact aily
amount range@@n%%ﬁo?ggfﬁgﬁl (gfe%hgg?ﬂg’?}wg?ﬂgglﬁ? %gn}ﬁ?% gextg 3;02?(@ 1% uﬁes
detailedliforifaatibn 8cbatiag 2d-thd ue(df the idditmct dhrifsi(al 24y 3d@6ddsiian8.0 Hz, 1

H), 3.78 (d, J = 9.0 Hz, 1 H), 3.27 (d, J = 13.8 Hz, 1 H), 3.12 (d, J = 13.8 Hz, 1

H), 212 (s, 3 H), 1.75 (q, J = 7.6 Hz, 2 H), 0.96 (1, J = 7.5 Hz, 3 H); MS (ES) m/z:

467 (M+Na®).

15 Example XXIX

CI/\[r\O OH

35.-A
1-[4-(2-Chloromethyl-allyloxy)-2-hydroxy-3-propyl-phenyl]-ethanone

A mixture of 1-(2,4-dihydroxy-3-propyl-phenyl)-ethanone (158 mg, 0.814
mmol), methanesulfonic acid 2-chloromethyl-allyt ester 5-A (750 mg, 4.06 mmol),
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E. Use The compounds of the present invention are pharmaceutically active, for 5 example, as PPAR
delta agonists. According to one aspect of the invention, the compounds are preferably selective PPAR
delta agonists, having an activity index (e.g., PPAR delta potency over PPAR alpha/gamma potency) of
10 or more, and preferably 15, 25, 30, 50 or 100 or more. 10According to the invention, the disclosed
compounds and compositions are useful for the amelioration of symptoms associated with, the
treatment of, and the prevention of, the following conditions and diseases: phase | hyperlipidemia,

pre-clinical hype GeiBRI 66D ang, 12 0P athmiiémiabuigrenen@anl DAds (stirredaay radery disease),

coronary heart disease, apd 15hypertriglyceridemia, Rreferred . co ur f the_inventjon are useful in
lowering serdHNRSAVER I&\F—%%h%*ﬁ%é%fﬁ] rﬁsﬁlﬁ%@ ?Hfi ﬁﬁ‘éﬁ g&%ﬂ?&ﬁ%@b Bl r}é?e?ﬁ({( ﬁﬂ% and/or
small-densityner-ciadi 0 theneshiratgdpanchotdoniasshoomalegrdph ¢baEtdsss nshanestiz)atic
complications, thereby reduci rdioyascular complications. Prefer n re useful in
elevat:ng I20 Bﬁ?ﬂﬁ?lﬁgéﬁg;‘{&g— e‘?ﬁ%lm ?8@9@%@[%%’% HW@&@@MV@%T% chuerid(l;sl,
LEL, andyor ﬁ@f@wafigso is al$0) degicdese DOeAasting plass glmpsasoF(%?ileAlc.

The invention also features pharmaceuti ositigns which i e, ithQut limifation, one or
more of the dtstoSed Ebinf @2%;}%%&2?6@& c Iﬁzaggﬁt%%egiirrﬁﬂ\grﬁggémnﬁi\ osages
Those skilledpimghe arewillkdoeakdeHy WSqBSHen/ac808d{MyMakiown 30 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

Example XXX

10
Scheme 36

MeOZC\/O\@ CSZCOSv CHSCN MeOZCvO|>©\ O/CFS
CFy
oH O 0/\”/\0
36-A cl /\[(\o 76%, 36-B

13-A

HO,C.__O CF
LiOH, THF, Hz0 2N \@\ /@/ 3
O/T\O

96%, Compound 29

Meozcvo\é\ OCF3
) O/\”/\O

36-B
15 Replacing (4-mercapto-2-methyl-phenoxy)-acetic acid ethyl ester 1-C with
(4-hydroxy-2-methyl-phenoxy)-acetic acid methyl ester 36-A, which can be
readily made according to, for example, Sznaidman et al., Bioorganic & Medicinal

Chemistry Letters 13 (2003) 1517-1521, and following general procedure 3 gave
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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 other formulations (such as liquids and
film-coated 5 tablets) may be of between Sand 200 mg, such as 10, 15, 25, 35, 50 mg, 60 mg, and 100
mg and can be administered according to the disclosed methods. 2.Formulations Dosage unit forms
include tablets, capsules, pills, powders, granules, 10 agueous and nonaqueous oral solutions and

suspension%ﬂﬂlewﬂie&hﬁp%m%mkagmWmeim,a@msféOf.sstzei,Vﬁos,ﬁﬂt@zlndividua'

doses. Dosage unit forms can also be adapted for various methods of administration, including

controlled reRH3eB8H{dations. &t 2 BubelRdded s 1dintd. dMkfstratidiih&ddds.dclude oral,
rectal, parenieya) golavens Bandamupones @IDAIpASR, MRCRAING) MRS,
intraperitoneal, intravesical, local (drops, powders, ointments, gels or cream), and by inhalation (a
buccal or naSariVS (ES) PrreAitdd thm)ations include pharmaceutically acceptable aqueous or
nonaquepus solutions, dispersion, suspensions, emulsions, and sterile powders 20 for the preparation
thereof. Examples of carriers include water, ethanol, polyols (propylene glycol, polyethylene glycol),
vegetable oils, and injectable owﬁ{r}ic eaters such as ethyl oleate. F&J‘}glity can be maintained by the use
of a coating such as lecithin, a suffactant; aintaining appfoprjate particle size. Carriers for solid
dosage forms include (a) fillers or extend ' > 25phdmectants, (d) disintegrating agents,
(e) solution retarders, (f) absorption accelerators, (g) %dsorbants, (h) lubricants, (i) buffering agents,
and (j) propellants. Compositions may also contain adjuvants such as preserving, wetting,
emulsifying, and dispensing agents; antimicrohigloagends such as parabens, 30 chlorobutanol, phenol,

d sorbic acid: ; ” hioride: >~ - .
Cuch s atuminum AEIRGLS ERRET BARH A G0Ue CHDeRHTS 2 S N o
TEerapy 5ThMﬁQn@@I§)S§Of B élﬁfeﬁemmvmtm?mﬁbtﬁd}sﬁd ‘Blrmmlﬂf)ipﬂvlgjttsgﬂ‘lﬂi),
armaceutically active . se agents, inclyde lipid loweri nts, 0od pressure
wering aoe AT E LB S el Sl (hradls 47 (3 S WP 28316, 57 258 613

10  H),2.26 (s, 3 H); MS (ES) m/z: 419 (M+Na").
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Methods are known in the art for determining effective doses for 10 therapeutic and prophylactic
purposes for the disclosed pharmaceutical compositions or the disclosed drug combinations, whether
or not formulated in the same composition. For therapeutic purposes, the term "jointly effective amount”
as used herein, means that amount of each active compound or pharmaceutical agent, alone or in
combination, that elicits the biological or 15 medicinal response in a tissue system, animal or human
that is being sought by a researcher, veterinarian, medical doctor or other clinician, which includes
alleviation of the symptoms of the disease or disorder being treated. For prophylactic purposes (i.e.,
inhibiting the Bndeormplatiessvd Fdmigisatiome term "jointly effective amount" refers to that
amount of each active compound or 20 pharmaceutical agent, alone or in combination, that treats or

inhibits in a subject the onset or. progressign of a disorder as being sought by a researcher
veterinarian, medica &B‘?%t‘ﬁ%rﬂef?r‘ﬁ%%asn? %ﬁﬁegﬁ%sgﬂf’ﬂ% n?l% B%\ﬂbeer ?86ﬁwﬁﬁ$£‘ﬁlons of two
or morehdlrugtgnwmmg” ff‘ ,ctﬁl@ﬁﬁznmhﬁ'n@tlﬁa)pftr)agl'tteldsﬁt@?iafaanmm eajmredrg_tndtem _ ﬂgﬂ;,rj;lqiafapggtically
or prophylactica ctive 25.amount: (b). at leas rug ig the combination is administered in an
amount that i§§9y@%r?$?§p@3ﬁ%'8}’§ﬁ(ﬂ4 0 'ﬁ?l%sc?ﬁ:' i&%%‘?%ﬁ%’tggg %ﬁ%ﬂ@e{)ut is therapeutic or
prophylactic mlyperaﬁc(imimb@dﬁmphwﬁﬁﬂ?mqw&ieﬁfmm prnidjjﬁlimrmbegsaaﬂemiﬁng to the
invention; or oth (or. more) drugs are administered in an gmount that is spb-therapeutic or
sub.prophy WP S A A BT O D T SN BBt AR Grec
together. compiitiatiets afdizsdtediidel vdiezolitivedditierendsnoeuticipatiiylinegiompaty)in
sensitizers, whic rg§crea§%feripheral insulin resistance by enhancing the effects of insulin at target

organs and ti EUOBRE"N the following agents are known to bind and activate the nuclear 5 receptor
peroxisai@e proliferator-activated receptor-gamma (PPARY) which increases transcription of specific

insulin-responsive genes P I re thi idinedi u s: (1)
rosiglitazone (2,4 - tﬁ%% |§§1ﬁe%§§%h%@%8iﬁ%§§l&gﬁﬁp@nd%gﬁaér%gr%ﬁ:éhogf% %rﬁi%l) methyl) -,
(Z) -2- butenecéatiate(l disenseaidamethodmemptising pdridnigtermgdpdtrsypjgatia/l) methyl) - 2,4 -
thiazolidinedi rﬁbﬁfﬁ 4 3c, SB
210232, or ro%ﬁg%??zkg}f?{g ﬂ?@ﬁ@%@ piog |t’t<;§§nweri5 @%ﬁ%@?&%ﬁﬁ?ﬁéﬁ%ﬂ%ﬁ?&zﬁ@s@g ethyl - 2 -
pyridinyl) ethaxgmphengipfribehinyentiemoiyiérinraotica also prayides eeethgd-{er tkaaljing 2r- pyridyl)
ethoxy) ??enml’ﬁ%ﬂméﬁ)thé'6rbgression of diabetes or impaired glucose tolerance in a subject,

wherein the method comprises administering to the subject a therapeutically

effective amount of a pharmaceutical composition comprising a compound of the

invention.

20 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.

25

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 compaositions in oral dosage

30 form, any of the usual pharmaceutical media may be employed. These include
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thiazolidinedione, known as ACTOS, ZACTOS, or GLUSTIN; also known as AD 4833, U 72107, U
72107A, U 72107E, pioglitazone hydrochloride (USAN)); (3) troglitazone (5 - ((4 - ((3,4 - dihydro - 6 -
hydroxy - 2,5,7,8 - tetramethyl 20- 2H - 1 - benzopyran -2 - yl) methoxy) phenyl) methyl) - 2,4 -
thiazolidinedione, known as NOSCAL, REZULIN, ROMOZIN, or PRELAY:; also known as CI 991, CS
045, OR 92132, OR 92132X); (4) isaglitazone ((+)-51[6-[(2-fluorophenyOmethoxy]-2-
naphthalenyljmethy11-2,4-thlazolidinedione or 5 - ((6 - ((2 - 25fluorophenyl) methoxy) - 2 -
naphthalenypanethyycdld .- dhigzaddinsslame the Sike in- tie-dliseroberad\liquid mappérations 2 - yimethyl)

thiazolidine - 2,4 - dione, also.known as MCC-555 o n oglitaz_one%' F\é]da(lgs? 5-BTZD, 30
Additionally SR SRR TAESI AL e soonve et rofd serisTecr

g agents’inciu e,’%ﬁt are not limited
to: (1) JT-5RkchHs] S04 R\ Wabfia 7luBhitants soinbdrd)0ai6intedthling BRehts iandahailiiesin3, 5 -

it iy A e U BB v o .
- dioxo =5 - &ﬂajﬂiwbmeﬁéqléts%nmbsmes Kepiéseritifeonmictdyd mtagedumartilyl) benzamide);
oxazoly) A A oyt SR Ptk ied coefl i ahe i Ciy 1
tyrosine, or GHyRloyed)r BEb2patetitprabéatinpoailients tae earider vatiushallyncorhprisePftédtenodulator
e Gaier, A1 Haide e SRBUGR oGl G EAEHHS RIaBmBIa0Ry oty Examples
solubility, may be included. Injectable solutions, for example, may be prepared
10 in which the carrier comprises saline solution, glucose solution or a mixture of
saline and glucose solution. Injectable suspensions may also be prepared in
which case appropriate liquid carriers, suspending agents and the like may be
employed. In the compositions suitable for percutaneous administration, the
carrier optionally comprises a penetration enhancing agent and/or a suitable
15  wetting agent, optionally combined with suitable additives of any nature in minor
proportions, which additives do not cause a significant deleterious effect to the
skin. Such additives may facilitate the administration to the skin and/or may be
helpful for preparing the desired compositions. These compositions may be
_administered in various ways, e.g., as a transdermal patch, as a spot-on, as an
20 ointment. Acid addition salts of the compounds of formula |, due to their
increased water solubility over the corresponding base form, are more suitable in

the preparation of aqueous compositions.

It is especially advantageous to formulate the aforementioned
25 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.
30 Examples of such dosage unit forms are tablets (including scored or coated

tablets), capsules, pills, powder packets, wafers, injectable solutions or
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(2) R 119702 ((+ - ) -5- (4 - (5 - Methoxy - 1H - benzimidazol - 2 - 20ylmethoxy) benzyl) thiazolin -2,4-
dione hydrochloride, or Cl 1037 or CS 011); (3) CLX-0940 (peroxisome proliferator-activated receptor

alpha agonist / peroxisome proliferator-activated receptor gamma agonist);
(4 - chlorophenyl) - 1,3 - dioxane - 2 - carboxylic 25acid, PPARdelta/y agonist);
agonist);  (6) CLX-0921 (PPARy agonist); (7) CGP-52608 (PPAR agonist);

(4) LR-90 (2,5,5 - tris
(5) Tularik (PPAI3y
(8) GW-409890

(PPAR agonist); 30(9) GW-7845 (PPAR agonist); (10) L-764406 (PPAR agonist); (11) LG-101280
(PPAF3 agosistpdigiphll-4¢66pemiisatphitspoaty Risaccttal{@T antsegrep tedianitiplesr
agonist); 5(1@ AR-#—|O49020 (PPAI3 agonist); (16) GW 0072 (4- (4- ((2S,5S)- 5 - (2- (bis (phenylmethyl)

er

amino) - 2 - oxoeetﬂy'l) - 2 - heptyl - 4 - oxo - 3 - thiazo lidinyl) butyl) benzoic acid); (17) OW 409544

(GW-544 or GW-409544),

Pharmaceutically acceptable acid addition salts include the therapeutically

5  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,

10  hydroxyacetic, lactic, pyruvic, oxalic, malonic, succinic, maleic, fumaric, malic,

tartaric, citric, methanesulfonic, ethanesulfonic, benzenesulfonic, p-

toluenesulfonic, cyclamic, salicylic, p-aminosalicylic, palmoic and the like acids.

The term addition salt also comprises the solvates which the disclosed

compounds, as well as the salts thereof, are able to form. Such solvates are for

15 example hydrates, alcoholates and the like. Conversely the salt form can be

converted by treatment with alkali into the free base form.

Stereoisomeric forms define all the possible isomeric forms which the

compounds of Formula (I) may possess. Unless otherwise mentioned or

20 indicated, the chemical designation of compounds denotes the mixture of all

possible stereochemically isomeric forms, said mixtures containing all

diastereomers and enantiomers of the basic molecular structure. More in

particular, stereogenic centers may have the (R)- or (8)-configuration;

substituents on bivalent cyclic saturated radicals may have either the cis- or

25 trans-configuration. The invention encompasses stereochemically isomeric

forms including diastereoisomers, as well as mixtures thereof in any proportion of

the disclosed compounds. The disclosed compounds may also exist in their

tautomeric forms. Such forms although not explicitly indicated in the above and

following formulae are intended to be included within the scope of the present

30 invention.
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(18) NN 2344 (DRF 2593); 10(19) NN 622 (DRF 2725);  (20) AR-H039242 (AZ-242); (21) GW 9820
(fibrate);  (22) GW 1929 (N - (2- benzoylphenyl) -0- (2 - (methyl - 2 - pyridinylamino) ethyl) -.L -
tyrosine, known as OW 2331, PPAR alpha/y 15agonist); (23) SB 219994 ((S) -4- (2 - (2-
benzoxazolylmethylamino) ethoxy) - alpha - (2,2,2 - trifluoroethoxy) benzen epropanoic acid or 3 - (4 - -
(2 - (N - (2 - benzoxazolyl) - N - methylamino) ethoxy) phenyl) - 2 (S) - (2, 2, 2 - trifiuoroethoxy)
propionic acid or benzenepropanoic acid,4 - (2 - 20(2 - benzoxazolylmethylamino) ethoxy) - alpha -

(2,2,2 - trifiuoroethoky g &l ikl Fp Areciysiednyend of digorders 4y icauditians PredrRtgh B/ thagonist);
(25) Fenoflb [ thyl ester,
nown a5 TR R ST R e e o TR o Y w0675
(PPAR alpharagmjtasme;selm’mI ceerEE(RPARtags iplgragdionR:) In ggpsyjabiNocoterpatedagonist);
(29) LG-10004 PR eammsly A6 YoRRA I RHPETT RO HIORRGBEYD-525)

(32) VDO-52
5 weight, more preferably from 0.01 mg/kg to 0.5 mg/kg body weight. 1t 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

10 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.

15

The exact dosage and frequency of administration depends on the

particular compound of Formula (1) used, the particular condition being treated,
the severity of the condition being treated, the age, weight and general physical
condition of the particular patient as well as other medication the patient may be

20 taking, as is well known to those skilled in the art. Furthermore, it is evident that
said effective daily amount may be lowered or increased depending on the
response of the treated patient and/or depending on the evaluation of the
physician prescribing the compounds of the instant invention. The effective daily
amount ranges mentioned herein are therefore only guidelines.

25

The next section includes detailed information relating to the use of the

disclosed compounds and compositions.
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(33) LG 100754 (peroxisome proliferator-activated receptor agonist); (34) LY-510929 (peroxisome
proliferator-activated receptor agonist); 5(35) bexarotene (4 - (1 - (3,5,5,8,8 - pentamethyl - 5,6,7,8 -
tetrahyclro - 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). 10 (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; 15(3) glycogen synthase kinase-3 (GSK3)
inhibitors; (4) eﬁ:l 3 adrenoceptor agonists such as ZD 2079 ((R) - N - (2 - (4 - (carboxymethyl)
phenoxy) ethyl) - (2 hydroxy - 2 - phenethyl) ammonium chloride, also known as ICI D 2079) or AZ
40140; (5) glycogen phosphorylase inhibitors; 20(6) fructose-1,6-bisphosphatase inhibitors; (7) chromic

Chromic pobynicotndltt E0) DALLaL ! BERar e TSR AR A SRR e - i
1,4 - phsnylexemmﬁaﬁ&delta agonists. According to one aspect of the invention, the
compounds are preferably selective PPAR delta agonists, having an activity
index (e.g., PPAR delta potency over PPAR alpha/gamma potency) of 10 or
more, and preferably 15, 25, 30, 50 or 100 or more.

10 According to the invention, the disclosed compounds and compositions
are useful for the amelioration of symptoms associated with, the treatment of,
and the prevention of, the following conditions and diseases: phase |
hyperlipidemia, pre-clinical hyperlipidemia, phase Il hyperlipidemia,
hypertension, CAD (coronary artery disease), coronary heart disease, and

15 hypertriglyceridemia. Preferred compounds of the invention are useful in
lowering serum levels of low-density lipoproteins (LDL), intermediate density
lipoprotein (IDL), and/or small-density LDL and other atherogenic molecules, or
molecules that cause atherosclerotic complications, thereby reducing
cardiovascular complications. Preferred compounds also are useful in elevating

20 serum levels of high-density lipoproteins (HDL), in Iowering‘serum levels of
triglycerides, LDL, and/or free fatty acids. It is also desirable to lower fasting
plasma glucose (FPG)/HbA1c.

The invention also features pharmaceutical compositions which include,
25  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
30 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
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(thiazolidine - 2, 4- dione); (12) TS 971; (13) T 174 ((+ - ) - 5 - (2, 4 - dioxothiazolidin - 5 - ylmethyl) - 2-
(2 - naphthylmethyl) benzoxazole); (14) SDZ PGU 693 ((+) - trans -2 (S - ((4 - chlorophenoxy) methyl)
- 7alpha - (3, 4 - dichlorophenyl) tetrahydropyrrolo (2,1 - b) oxazol -5 (6H) - one); (15) S 15261 (( - ) -4-
(2 - ((9H - fluoren -9- ylacetyl) amino) ethyl) 5benzoic acid 2 - ((2 - methoxy - 2 - (3 - (trifluoromethyl)
phenyl) ethyl) amino) ethyl ester); (16) AZM 134 (Alizyme); (17) ARIAD; (18) R 102380; 10(19)
PNU 140975 (1 - (hydrazinoiminomethyl) hydrazino) acetic acid; (20) PNU 106817 (2-
(hydrazinoimjsiesesiby biwterinmidrsstisnacioh (NN, ahKHERiUE artrhenyimesecbsiwderquinolinyl)

methyl) - 2,4 - thlazolldlne on 22 255; 15(2 ALT 4037; (25) AM 454;
(26) JTP 20984 "\%ﬁ‘%hﬁ'ﬁg’ 3’%%%?19 / Betwsel |ﬂ)d;’1¢§<9)%5€12%")’ WEGhte acid
dimethy! dies’éﬁﬁ;daily dosages will be between 10 and 5000 mg for an adult subject of normal
weight. Capsules, tablets or other formulations (such as liquids and film-coated
5 tablets) may be of between 5 and 200 mg, such as 10, 15, 25, 35, 50 mg, 60 mg,

and 100 mg and can be administered according to the disclosed methods.

2. Formulations
Dosage unit forms include tablets, capsules, pills, powders, granules,

10 aqueous and nonaqueous oral solutions and suspensions, and parenteral
solutions packaged in containers adapted for subdivision into individual doses.
Dosage unit forms can also be adapted for various methods of administration,
including controlled release formulations, such as subcutaneous implants.
Administration methods include oral, rectal, parenteral (intravenous,

15 intramuscular, subcutaneous), intracisternal, intravaginal, intraperitoneal,
intravesical, local (drops, powders, ointments, gels or cream), and by inhalation
(a buccal or nasal spray).

Parenteral formulations include pharmaceutically acceptable aqueous or
nonaqueous solutions, dispersion, suspensions, emulsions, and sterile powders

20 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)

25 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,

30  chlorobutanol, phenol, and sorbic acid; isotonic agents such as a sugar or
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20(27) Dexlipotam (5 (R) - (1, 2- dithiolan - 3 - yl) pentanoic acid, also known as (R)-alpha lipoic acid or
(R)-thioctic acid); (28) BM 170744 (2, 2 - Dichloro - 12 - (p - chlorophenyl) dodecanoic acid); (29) BM
152054 (5 - (4 - (2 - (5- methyl - 2- (2 - thienyl) oxazol -4- yl) ethoxy) benzothien - 7 - ylmethyl)
thiazolidine - 2, 4 - dione); 25(30) BM 131258 (5 - (4- (2- (5- methyl -2- phenyloxazol -4- yl) ethoxy)
benzothien - 7 - ylimethyl) 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);
30(33) DRF 2b8futh elldrid2;-adsotptitotydnotshging agentd)sotiad)diuaolicimmelpdteanatee);

(34) DRF 55415%%%DRF§\1PCC' 36 _&Iﬁér(‘)loo, CLX, 0101, CLX 0900, or CLX 0901; (37)
IkappaB Kina?srkd 1R iﬁ%oé mltogeﬁ'-%%tﬂgﬁgg’protein kinase (MAPK) inhibitors p38 MAPK
Stimulators (39) phosphatidyl-inositide triphosphate

3. Combination Therapy
5 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.
Methods are known in the art for determining effective doses for
10 therapeljtic and prophylactic purposes for the disclosed pharmaceutical
compositions or the disclosed drug combinations, whether or not formulated in
the same composition. For therapeutic purposes, the term “jointly effective
amount” as used herein, means that amount of each active compound or
pharmaceutical agent, alone or in combination, that elicits the biological or
15 medicinal response in a tissue system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician, which includes
alleviation of the symptoms of the disease or disorder being treated. For
prophylactic purposes (i.e., inhibiting the onset or progression of a disorder), the

"

term “ “jointly effective amount” refers to that amount of each active compound or

20 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

25 amount; (b) at least one drug in the combination is administered in an amount
that is sub-therapeutic or sub-prophylactic if administeréd alone, but is
therapeutic or prophylactic when administered in combination with the second or
additional drugs according to the invention; or (c) both (or more) drugs are
administered in an amount that is sub-therapeutic or sub-prophylactic if

30 administered alone, but are therapeutic or prophylactic when administered

together.
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(40) insulin recycling receptor inhibitors (41) glucose transporter 4 modulators , 10(42) TNF-a
antagonists (43) plasma cell differentiation antigen-1 (PC-1) Antagonists (44) adipocyte lipid-binding
protein (ALBP / aP2) inhibitors (45) phosphoglycans (46) Galparan; 15(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 IGFBP3, IGF-BP3, SomatoKine); 20(51) Diab Il (known
as V-411) or Glucanin, produced by Biotech Holdings Ltd. or Volque Pharmaceutical; = (52) glucose-6

phosphatase inhibitbyvdi-giabeatis agrnts egvde thiazoidinediane angapprtkisntidinediensptor
antagonists; gl go @NHsaRINGHitir iR el peRbRIG AMSRirARiRIaAEd BYARhBIRAHAIRES
 effects of insulin at target organs and tissues.
Some of the f9||owing agents are known to bind and activate the nuclear
5 receptor peroxisome proliferator-activated receptor-gamma (PPARY) 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 - (methyi - 2 -
pyridinylamino) ethoxy) phenyl) methyl) -, (Z) - 2 - butenedioate (1:1) or

10 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);

(2) pioglitazone (2,4 - thiazolidinedione, 5 - ((4 - (2 - (5 - ethyl - 2 -
pyridinyl) ethoxy) phenyl) methyl) -, monohydrochloride, (+ - ) —or 5 -

15 ((4 - (2 - (5 - ethyl - 2 - pyridyl) ethoxy) phenyl) methy) - 2,4 -
thiazolidinedione, known as ACTOS, ZACTOS, or GLUSTIN; also
known as AD 4833, U 72107, U 72107A, U 72107E, pioglitazone
hydrochloride (USAN));

(3) troglitazone (5 - ((4 - ((3,4 - dihydro - 6 - hydroxy - 2,5,7,8 - tetramethyl

20 - 2H - 1 - benzopyran - 2 - yl) methoxy) phenyl) methyl) - 2,4 —

| thiazolidinedione, known as NOSCAL, REZULIN, ROMOZIN, or
PRELAY; also known as Cl 991, CS 045, GR 92132, GR 92132X);
(4) isaglitazone ((+)-5-[[6-[(2-fluorophenyl)methoxy}-2-
naphthalenyllmethyl}-2,4-thiazolidinedione or 5 - ((6 - ((2 -

25 fluorophenyl) methoxy) - 2 - naphthalenyl) methyl - 2,4 —
thiazolidinedione or 5 - (6 - (2 - fluorobenzyloxy) naphthalen - 2 -
yimethyl) thiazolidine - 2,4 — dione, also known as MCC-555 or
neoglitazone); and

(5) 5-BTZD.

30
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(C) Biguanides, which decrease liver glucose production and increases the uptake of glucose.
Examples include mefformin such as: (1) 1, 1 - dimethylbiguanide (e.g., Metformin - DepoMed,
Metformin - Biovail Corporation, or METFORMIN GR (metformin gastric retention polymer)); and (2)
metformin hydrochloride (N,N -dimethylimidodicarbonimidic diamide 5Smonohydrochloride, also known
as LA 6023, BMS 207150, GLUCOPHAGE, or GLUCOPHAGE XR. (D) Alpha-glucosidase
inhibitors, which inhibit alpha-glucosidase. Alphaglucosidase converts fructose to glucose, thereby
delaying the digestiadditi@allybthieydomedBiapbtidimetiiprete dredrbcthgslinsedinrsensifizingently broken

down in the %l%‘? ég%g}géﬂ@%gtﬁ%%grﬁ&qﬁ%%gse peak. Examples include, but are not limited to: (1)

acarbose (D ideoxy (1alpha,4alpha,5beta,6alpha)) - 4,5,6 - trinydroxy -
3- (hydroxymethyl) (§-J2 -20816hEXer01 1PNYY-4 8270 PNAIpHE6-DE TRRepyoatisyl 482746: 0 - alpha - D

- glucopyranosyl - (1 - 4) - JKnowmag AG -5421, Bay -gr5 Y-g-5 I AY, PRECOSE,
GLUCOR, PRANDASI’:‘T‘)‘EZT_SL?%E&?o&Aécgﬁgesé); l?% M%ntﬁ'fg,@,sg pi%ierﬁ*‘wgtrid °1-(2-
hydroxyesthyl) - 2 - 20(loxcmer)yheztlyy)phépl bl phethgbeta, 4alpha, Sbeta)) - or (2R,3R,4R,55) - 1 - (2 -
hydroxyethyl) - 2 - ( 1 - 34,2 - pikeridinetriol, alse | BAY AY\M 1099,
BAY-m-1099, BAY W&QS Aggl_i G%@BQE%FI@EFB?YWI\%%@@A , Pﬂr_%%\ax%OL ; 25(3)
CKD-711 (0 -4 - deoxy(44~ (itlBorepuwihyl B benzytpemzaidens - (@4 drdiyayelbhexane - 1 - yl)
amino) - alpha - b - glugao - 4h- alphg .0 - glucopyran (1 - 4% [ -al anose);
(4) emiglitate (4 - (2 - ( %@@g@s&%}% iﬁtr@%ﬁ%ﬁ AR ( %éﬁ‘ﬂ#&%ﬁ%‘%@%@% ethoxy)
benzoic acid ethyl estegthidd Benzawidel andy o 1248 or MKC 542);
10 (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

Gl-262570).

15 Other agents have also been shoyvn 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;
(2) R 119702 ((+ - )~ 5- (4 - (5 - Methoxy - 1H - benzimidazol - 2 -
20 yimethoxy) benzyl) thiazolin - 2, 4 - dione hydrochloride, or Cl 1037 or
CS 011);
(3) CLX-0940 (peroxisome proliferator-activated receptor alpha agonist /
peroxisome proliferator-activated receptor gamma agonist);
(4) LR-90 (2,5,5 - tris (4 - chlorophenyl) - 1,3 - dioxane - 2 - carboxylic

25 acid, PPARdeltaly agonist);

(5) Tularik (PPARYy agonist);

(6) CLX-0921 (PPARYy agonist);

(7) CGP-52608 (PPAR agonist);

(8) GW-409890 (PPAR agonist);
30 (9) GW-7845 (PPAR agonist);

(10) L-764406 (PPAR agonist);
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(5) MOR 14 (3,4,5 - piperidinetriol, 2 - (hydroxymethyl) - 1 - methyl -, (2R -
(2alpha,3beta,4alpha,5beta)) -, also known as Nmethyldeoxynojirimycin or N-methylmoranoline); and
(6) Voglibose (3,4 - dideoxy -4 - ((2 - hydroxy - 1 - (hydroxymethyl) ethyl) 5amino) -2 - C -
(hydroxymethyl) - D - epi - inositol or D - epi - Inositol,3,4 - dideoxy -4 - ((2 - hydroxy - 1 -
(hydroxymethyl) ethyl) amino) - 2 - C - (hydroxymethyl) -, also known as A 71100, AO 128, BASEN,
GLUSTAT, VOGLISTAT. 10(E) Insulins include regular or short-acting, intermediate-acting, and long-
acting insulins, non{ij¢dt&bit0d2BhArRRIARsaganidtkue selective insulin, glucophosphokinin

(D-chiroinositol), inzqgg A _|2 ﬁ@?Pﬁgﬁlﬁi E}ﬁ&dl molecules with minor differences in the natural
amino acid sequence‘dnd small molecule mimics'of insulin (insulin mimetics), and endosome

modulators. Examp(d8 )i Bisatestab(@ B30t limited to: (1) Biota; (2) LP 100; (3) (SP - 5- 21) -

oxobis (1 - pyrrolidi ithi oY dium,  (4) insulin aspart (human insulin (28B - L -
aspartic acid) or BZ?&Z%%E% , azl\s% %ét/{v%?gs insulin X14, INA-X14, NOVORAP1D, NOVOMIX, or
NOVOLGG); (5) ins{iif) ddtemi4@020 4RPAB agasist)l - oxotetradecyl) - L - lysine) - (1A - 21A), (1B -
29B)- Insulin or NN )¢ ipsylin ispis &' -k - ysing:a =L i Ligsulin, or
25Lys(B28), Pro(BZé) l?mvgnﬁé%ﬁ% a %Iog?gl'gjﬁnobwrgéssqggr@%nn J%@Eﬁy@%@@gﬁ MALOG,
HUMALOG MIX 75/25 axcethyi . D Shepkybofeopxay ihsihingmliging jruhah enzoicasidle, B31 -

arginine, B32 - argirgﬁ KISk 81y 299 KRR a9eANTUS, OPTISULIN); 30(8) Insulin Zinc
Suspension, extended {Ultralente), also known as
(18) NN 2344 (DRF 2593);
10 (19) NN 622 (DRF 2725);
(20) AR-H039242 (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 alphaly
15 agonist);
(23) SB 219994 ((S) - 4 - (2 - (2 - benzoxazolylmethylamino) ethoxy) -
alpha - (2,2,2 - trifluoroethoxy) benzen epropanoic acid or 3 - (4 -~ (2 -
(N - (2 - benzoxazolyl) - N - methylamino) ethoxy) phenyl) - 2 (S) - (2,
2, 2 - trifluoroethoxy) propionic acid or benzenepropanoic acid,4 - (2 -
20 (2 - benzoxazolylmethylamino) ethoxy) - alpha - (2,2,2 - trifluoroethoxy)
-, (alpha8S) -, PPARalphaly agonist);
(24) L-796449 (PPAR alphaly agonist);
(25) Fenofibrate (Propanoic acid, 2-[4-(4-chlorobenzoyl)phenoxy]-2-
methyl-, 1-methylethyl ester, known as TRICOR, LIPCOR, LIPANTIL,
25 LIPIDIL MICRO PPAR alpha agonist): |
(26) GW-9578 (PPAR alpha agonist);
(27) GW-2433 (PPAR alphaly agonist);
(28) GW-0207 (PPARYy agonist);
(29) LG-100641 (PPARYy agonist);
30 (30) LY-300512 (PPARYy agonist);
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HUMULIN U or ULTRALENTE; (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); 5(11) HUMUL1N 70/30(70%
isophane insulin NPH and 30% insulin injection), also known as NOVOLIN 70/30, NOVOLIN 70/30
PenFill, NOVOL1N 70/30 Prefilled; (12) insulin isophane suspension such as NPH ILETIN II, NOVOLIN
N, NOVOLIN N PenFill, NOVOLIN N Prefilled, HUMULIN N; 10(13) regular insulin injection such as
ILETIN Il Regular, ($OMIIDE2E; 2MLOIEERSBR, NOVOLIN R PenFill, NOVOLIN R Prefilled,
HUMULIN R, or Rez%a\r/#-ég(ﬁw%?ated); (14) ARIAD; (15) LY 197535; 15(16) L-783281; and
(17) TE-17411. (F)'\rf3ulim secretion mo Jlators such as: (1) glucagon-like peptide-1 (GLP-1) and its
mimetics; 20(2) glu@3d:-BsUlioa54 tepexidmeGiR)ienatis antivatesd ré8ppienagoaist);its mimetics;

(34) LY-510929 (peroxisome proliferator-activated receptor agonist);

5 (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).

10
(B) Other insulin sensitizing agents include, but are not limited to:
(1) INS-1 (D-chiro inositolorD - 1, 2, 3,4, 5, 6 -
hexahydroxycyclohexane);
(2) protein tyrosine phosphatase 1 B (PTP-1B) inhibitors;
15 (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 IC! D 2079) or AZ 40140;
(5) glycogen phosphorylase inhibitors;
20 (6) fructose-1,6-bisphosphatase inhibitors;
(7) chromic picolinate, vanadyl sulfate (vanadi’um_oxysulfate);
(8) KP 102 (organo-vanadium compound);
(9) chromic polynicotinate;
(10) potassium channel agonist NN 414,
25 (11) YM 268 (5, 5' - methylene - bis (1, 4 - phenylene) bismethylenebis
(thiazolidine - 2, 4 - dione);
(12) TS 971;

(13) T174 ((+ - ) - 5 - (2, 4 - dioxothiazolidin - 5 - yimethyl) - 2- (2 -
naphthylmethyl) benzoxazole);
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(4) dipeptyl protease (DPP or DPPIV) inhibitors such as (4a) DPP-728 or LAF 237 (2 -
pyrrolidinecarbonitrile,1 - (((2 - ((5 - cyano - 2 - pyridinyl) amino) ethyl) amino) acetyl), known as NVP -
25DPP -728, DPP - 728A, LAF -237); (4b) P 3298 or P32/98 (di - (3N - ((25, 3S) - 2 - amino - 3 - methyl
- pentanoyl) - 1, 3 - thiazolidine) fumarate); (4c) TSL 225(tryptophyl - 1,2,3,4 - tetrahydroisoguinoline - 3
- carboxylic acid); 30(4d) Valine pyrrolidide (valpyr); (4e) 1-aminoalkylisoguinolinone-4-carboxylates
and analogues thereof; (4f) SDZ 272-070 (1 - (L - Valy1) pyrrolidine); (4g) TMC-2A, TMC-2B, or
TMC-2C; (4h) Dlpeﬁm)aﬁmleg@c@%«dy)ndréﬂﬁjeg) 5(4|X ebzblmﬁmxahms(h})lbﬂz 274-444; (5)

glucagon antagonists ShiG ﬂgA 3219%&@%@ myg]’g’c@mcl%%}@%@r%not limited to,

pramlintide (AC-137, Symiin, trlpro amylin or pramli de acetate) 10The present compounds may also
increase insulin sensmﬂﬁir‘\)nﬁpnﬁb or no increase in body weight than that found with the use of

existing PPAR gam g AgOoRisIg 4 Qrahanti- d(igbe( Wgﬁ%?éﬂab'D?\%@%t%?'é'r‘ﬂrn%)'@%ﬂyi)”eas
biguanides, meglitini des AGlI's, PPAR alpha ag onlsts and PPAR gamma agonists, and dual PPAR
alpha/gafnma agonistsbemzoic acid 2 - ((2 - methoxy 2-(3- (trlﬂuorometh ) phenyl) ethyl)
amino) ethyl ester);
(16) AZM 134 (Alizyme);
(17) ARIAD;
(18) R 102380;
10 (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;
15 (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 dimethyi diester);
20 (27) Dexlipotam (5 (R) - (1, 2 - dithiolan - 3 - yl) pentanoic acid, also
known as (R)-alpha lipoic acid or (R)-thioctic acid),
(28) BM 170744 (2, 2 - Dichloro - 12 - (p - chlorophenyl) dodecanoic acid);
(29) BM 152054 (5 - (4 - (2 - (5 - methyl - 2 - (2 - thienyl) oxazo! - 4 - yl)
ethoxy) benzothien - 7 - yimethyl) thiazolidine - 2, 4 — dione);
25 (30) BM 131258 (5 - (4 - (2 - (5 - methyl - 2 - phenyloxazol - 4 - yl) ethoxy)
benzothien - 7 - ylmethyl) thiazolidine - 2, 4 — dione);
(31) CRE 16336 (EML 16336);
(32) HQL 975 (3 - (4 - (2 - (5 - methyl - 2 - phenyloxazol - 4 - yi) ethoxy)
phenyl) - 2 (8) - (propylamino) propionic acid);
30 (33) DRF 2189 (5 - ((4 - (2 - (1 - Indolyl) ethoxy) phenyl) methyl)
thiazolidine - 2, 4 — dione),
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The present compounds also may increase fat and/or lipid metabolism, providing a method for losing
weight, losing fat weight, lowering body mass index, lowering lipids (such as lowering triglycerides), or
treating obesity or the condition of being overweight. Examples of lipid lowering agents include bile 20
acid sequestrants, fibric acid derivatives, nicotinic acid, and HMGCOoA reductase inhibitors. Specific
examples include statins such as LIPITOR(r), ZOCOR(r), PRAVACHOL(r), LESCOL(r), and
MEVACOR(r), and pitavastatin (nisvastatin) (Nissan, Kowa Kogyo, Sankyo, Novartis) and extended
release forms ther¢sd) SDERFESAMEB;159 (extended release lovastatin), as well as Colestid, Locholest,
25 Questran, Atro % é’ﬁﬁzﬁﬁ%@icor- Examples of blood pressure lowering agents include
anti-hypertensive gé P1 , such as angiotensin-converting enzyme (ACE) inhibitors (Accupril, Altace,
Captopril, Lotensin(3gpGk, M riG LGOI LEIaS800aso@LXLRO30 Zestril), adrenergic blockers

(such as Cardura, Rybenzyli i i nipress, and Minizide) alpha/beta adrenergic blockers
ke Rigise (KK B AR

(such as Coreg, N annel blockers (such as Adalat, Galan,
Cardens, Cardizeni3&avétags:adiiuated DyetedindnasptiMARKdibpilersace, Plendil, Procardia,

Procardia XL, Sula, Tj eralan), diuretics, angiotensin Il receptor antagonists (such
FRIAPKS Sy .
as Atacand, Avaprg,a- ozé&ar, angpé lovan), beta adrenergic blockers (such as Betapace, Blocadren,

Brevibloc, Cartrol, [{38ahosphatidyl-incsitide dppbosphatectral, Tenormin, Toprol-XL, and Zebeta),
vasodilators (such Ef?%erpﬁmﬁ B@Eﬁﬁ% é(?e (ii_lilll’]h‘ mﬂslsordil, Isordil Titradose, Monoket, Nitro-Bid,
a st 0

Nitro-Dur, Nitroling pray, Nitrostat, an rbitrate), and combinations thereof (such as Lexxel,
Lotrel, Tarka, Teczé) thuersedransporteridurduaiessic, Vaseretic, Zestoretic). F. Biological

Examples Transfectj PAR receptors HEK293 cells were grown in DMEM/F-12
T plement L oA

Media supplement glutamine (GIBCOBRL). The cells were co-transfected with
DNA for PPAR-Gal# @ prrema esilgiftateptiatiandaatigent L ¢Herdd RiggOmstasing the DMRIE-C

Reagent. On the olpyngie B MEDHIALRSESBIAYAN M) 56 phpRelreated FBS growth

medium. After six h , cells were'trypsinized and seeded at a dehsity of 50,000 cell/well into 96well
plates and incubated @VERIgPBAB ¥RV C in a 5% CO2 incubator. Cells were then treated with test
compounds or Vehi%&f@%iﬁ&%‘?‘ted for 24 hours at 37C in a 5% CO2 incubator. Luciferase activity
was assayed using Steady-Glo Luciferase Assay Kit from Promega. DMRIE-C Reagent was
purchadéd from GIEED ReEERIEOIV459-014. OPTI-MEM | Reduced Serum Medium was purchased

from GIBCO Cat. N@tes},g%@cgﬁqﬁgymgﬁéﬂqal&@}ferase Assay Kit was purchased from Promega Part#

E254B.
(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); |
20 (51) Diab Il (known as V-411) or Glucanin, produced by Biotech Holdings
Ltd. or Volque Pharmaceutical;
(52) glucose-6 phosphatase inhibitors;
(53) fatty acid glucose transport protein;
(54) glucocorticoid receptor antagonists; and
25 (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:
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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 EC501s are shown, multiple
measurements were taken. 20 Naturally, different compounds in Formula (I) may have not have
activities identical to any one compound below. Table 2. In Vitro Data Compound Number EC50 (PPAR
delta) nM 1 13.2, 18.7, 17.8, 34.1, 14.7 2 26.4, 27.1 3 p711 429,27.85

(1) 1, 1 —dimethylbiguanide (e.g., Metformin — DepoMed, Metformin -
Biovail Corporation, or METFORMIN GR (metformin gastric retention
polymer)); and
(2) metformin hydrochloride (N,N -dimethylimidodicarbonimidic diamide
5 monohydrochloride, also known as LA 6023, BMS 207150,
GLUCOPHAGE, or GLUCOPHAGE XR.

(D) Alpha-glucosidase inhibitors, which inhibit alpha-glucosidase. Alpha-
glucosidase converts fructose to glucose, thereby delaying the digestion of

10 carbohydrates. The undigested carbohydrates are subsequently broken down in

the gut, reducing the post-prandial glucose peak. Examples include, but are not
limited to:
(1) acarbose (D - glucose, O - 4,6 - dideoxy - 4 - (((1S -
(1alpha,4alpha,5beta,6alpha)) - 4,5,6 - trihydroxy - 3 - (hydroxymethyl)

15 - 2 - cyclohexen - 1 - yl) amino) - alpha - D - 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 -

20 (hydroxymethyl) -, (2R (2alpha, 3beta, 4alpha, Sbeta)) - or
(2R,3R,4R,58) - 1 - (2 - hydroxyethyl) - 2 - (hydroxymethyl - 3,4,5 -
piperidinetriol, also known as BAY 1099, BAY M 1099, BAY-m-1099,
BAYGLITOL, DIASTABOL, GLYSET, MIGLIBAY, MITOLBAY,
PLUMAROL);

25 (3) CKD-711 (0 - 4 - deoxy - 4 - ((2,3 - epoxy - 3 - hydroxymethyl - 4,5,6 -
trihydroxycyclohexane - 1 - yl) amino) ~ alpha - b - glucopyranosy! - (1
4) - alpha - D - glucopyranosyl - (1 - 4) - D — glucopyranose);

(4) emiglitate (4 - (2 - ((2R,3R,4R,58) - 3,4,5 - trihydroxy - 2 -
(hydroxymethyl) - 1 - piperidinyl) ethoxy) benzoic acid ethyl ester, also
30 known as BAY 0 1248 or MKC 542);
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(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 - (hydroxymethyl) -, also known as A 71100, AO 128,
BASEN, GLUSTAT, VOGLISTAT.

(E) Insulins include regular or short-acting, intermediate-acting, and long-

acting insulins, non-injectable or inhaled insulin, tissue selective insulin,
glucophosphokinin (D-chiroinoéitol), insulin analogues such as insulin molecules
with minor differences in the natural amino acid sequence and small molecule
mimics of insulin (insulin mimetics), and endosome modulators. Examples

include, but are not limited to:

(1) Biota;

(2) LP 100;

(3) (SP - 5- 21) - oxobis (1 - pyrrolidinecarbodithioato - S, S') vanadium,

(4) insulin aspart (human insulin (28B - L - aspartic acid) or B28-Asp-
insulin, also known as insulin X14, INA-X14, NOVORAPID, NOVOMIX,
or NOVOLOG);

_(5) insulin detemir (Human 29B - (N6 - (1 - oxotetradecyl) - L - lysine) - (1A

- 21A), (1B - 29B) — 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 ULTRALENTE;
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(9) Insulin Zinc suspension (Lente), a 70% crystalline and 30% amorphous
insulin suspension, also known as LENTE ILETIN I, HUMULIN L, or
NOVOLIN L;
(10) HUMULIN 50/50 (50% isophane insulin and 50% insulin injection);
5 (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 Il, NOVOLIN N,
NOVOLIN N PenFill, NOVOLIN N Prefilled, HUMULIN N;
10 (13) regular insulin injection such as ILETIN Il Regular, NOVOLIN R,
VELOSULIN BR, NOVOLIN R PenFill, NOVOLIN R Prefilled,
HUMULIN R, or Regular U-500 (Concentrated);
(14) ARIAD; '
(15) LY 197535;
15 (16) L-783281; and
(17) TE-17411.

(F) Insulin secretion modulators such as:
(1) glucagon-like peptide-1 (GLP-1) and its mimetics;
20 (2) glucose-insulinotropic peptide (GIP) and its mimetics;
(3) exendin and its mimetics;
(4) dipeptyl protease (DPP or DPPIV) inhibitors such as
(4a) DPP-728 or LAF 237 (2 - pyrrolidinecarbonitrile,1 - (((2 - ((5 -
cyano - 2 - pyridinyl) amino) ethyl) amino) acetyl), known as NVP -
25 DPP — 728, DPP - 728A, LAF - 237);
(4b) 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);
30 (4d) Valine pyrrolidide (valpyr);

(4e) 1-aminoalkylisoquinolinone-4-carboxylates and analogues thereof;
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(4f) SDZ 272-070 (1 - (L - Valyl) pyrrolidine);
(4g) TMC-2A, TMC-28B, 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, Symilin, 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
agonists. Oral anti-diabetic agents may include insulin, sulfonylureas,
biguanides, meglitinides, AGI's, PPAR alpha agonists, and PPAR gamma
agonists, and dual PPAR alpha/gamma agonists.

The present compounds also may increase fat and/or lipid metabolism,
providing a method for losing weight, losing fat Weight, lowering body mass
index, lowering lipids (such as lowering triglycerides), or treating obesity or the
condition of being overweight. Examples of lipid lowering agents include bile
acid sequestrants, fibric acid derivatives, nicotinic acid, and HMGCoA reductase
inhibitors. Specific examples include statins such as LIPITOR®, ZOCOR®,
PRAVACHOL®, LESCOL®, and MEVACOR®, and pitavastatin (nisvastatin)
(Nissan, Kowa Kogyo, Sankyo, Novartis) and extended release forms thereof,
such as ADX-159 (extended release lovastatin), as well as Colestid, Locholest,

Questran, Atromid, Lopid, and Tricor.

Examples of blood pressure lowering agents include anti-hypertensive
agents, such as angiotensin-converting enzyme (ACE) inhibitors (Accupril,
Altace, Captopril, Lotensin ,Mavik, Monopril, Prinivil, Univasc, Vasotec, and
Zestril), adrenergic blockers (such as Cardura, Dibenzyline, Hylorel, Hytrin,

Minipress, and Minizide) alpha/beta adrenergic blockers (such as Coreg,
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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 are also within the scope
of the invention. Publications cited herein are incorporated in their entirety by reference. 10 Claims 1.
A compound of Formula (I): OH wherein X is selected from a covalent bond, S, and 0; 10 Y is S or O;
Zis S, 0 or CH2, provided when Y is 0, then Z is not CH2; 15R and R2 are independently selected from
H, C13 alkyl, C1_3 alkoxy, halo, and NRaRb wherein Ra and Rb are independently H or C1_3 alkyl; R3

and R4 are imdﬁn&mimtlyaméntaddaw) dehamnwmétblcﬁzleélﬁsl(ﬂlmﬂ@wﬁﬂaﬂ aalbriC1_4 alkoxy,
and NRoRa wherein Fie a0 R8, 1 SARRe BRI, B e BRI NisedohauGR aut R4 are not
| Plendil, Procardia, Procardia XL, Sula, Tiazac, Vascor, and Verelan), diuretics,
angiotensin 1l receptor antagonists (such as Atacand, Avapro, Cozaar, and
5 Diovan), beta adrenergic blockers (such as Betapace, Blocadren, 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,
10 Lotensin HCT, Prinzide, Uniretic, Vaseretic, Zestoretic).
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R5 and R6 are independently selected from halo, phenyl, C1_3 alkyl, C1-8 alkoxy, C2-3 alkenyl, C2-3
alkenyloxy, C3_7cycloalkyl, C3_7 cycloalkoxy, C3_ 7cycloalkyl-C1_7alky1,
C3_7cycloalkyl-C1_7alkoxy, C3_7cycloalkyloxy-C1 6alkyl, 25and C3_7cycloalkyloxy-C1_7alkoxy, or
R5 and R6 together form C1_9 alkylidenyl or C3_5 alkenylidenyl;or R5, R6 and the carbon atom to
which they are attached together form C3_7 cycloalkyl or 5- or 6-membered heterocyclyl; nis 0, 1 or 2;

and mis 0, 1 or 2; or a pharmaceutically acceptable salt thereof. 2. The compound of claim 1
wherein X is|& d3iologicad Examemound of claim 2 wherein X is 0. 154. The compound of claim 1
wherein Y is 0. 5. The compound of claim 1 wherein Y is S. 6. The compound of claim 1
wherein Z is Prafdfectior! abBaaiBRud b OPEARrésupaspin Z is CH2, 8. The compound of claim
1 wherein Z is S.259. The compound of claim 1 wherein m'is 1. 10. The compound of claim 1
wherein mis 2. 11. The compund of claim 1 wherein nis 1. 30 12. The compound of claim 1

wherein R1 and R2jgx gigR@NISAME SRS EVER/E42 MedidshigoiéRgiitdd (itrand Br.

5 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

10 at37°Cina 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. No0.10459-014. OPTI-MEM |
Reduced Serum Medium was purchased from GIBCO Cat. No. 31985. Steady-

15 Glo Luciferase Assay Kit was purchased from Promega Part# E254B.

A variety of example compounds have been made and tested, with a
range of in vitro results. Below are representative compounds and data; in some
cases, where multiple ECso’s are shown, multiple measurements were taken.

20 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 13.2,18.7,17.8, 34.1, 14.7
2 26.4,27.1
3 | 711
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13. The compound of claim 12 wherein R1 and R2 are independently selected 5from H, methyl,
methoxy, F and Cl. 14. The compound of claim 1 wherein R3 and R4 are independently selected from
H, halo, cyano, acetyl, C12 alkyl, and C1_2alkoxy. 1015. The compound of claim 14 wherein R3 is
independently selected from H, F, CI, hydroxy, methyl, and methoxy. 16. The compound of claim 14
wherein R4 is independently selected from F, Cl, methyl, methoxy, trifluoromethyl, trifluoromethoxy,

difluoromethyl, 15difluoromethoxy. fluoromethyl, flupromethoxy chlorodifluaromethyl,
chlorodifluoﬁmethoxy, dichloroguoromethyl, and dighlorofluoromethoxy. 29137 e compound of clain
1 wherein R3 is selected from methyl, methoxy, H, Cl, Br, I, OH, -CH(CF3)2, CF3, -0CF3, -N(CH3)2,
-0-CH2COQH, and 20-COCH3, and R4 is selectedffrom H, CI, and met é 8§ ge compound of claim
1 wherein R5 and R6 together form C1_5 alkyllden)I or C3_5 alkenylidenyl;"d k R6 and the carbon
atom to whi I"-{huy are-attached-t LugctrICI funn% u‘yC"rG‘alr(yf 19—TFhe t..unlpudﬁﬁ'ruf_f:iailll 1
wherein R5{and R6 are indeperfilently selected from halo, phenyl, C1_5 #k§l4Z2® 8 alkoxy, C2_5
alkenyl, C2 (5 alkenyloxy, C3-7 cycloalkyl. C3_7 cy¢loalkoxy, C3_7cycloalkyl-C17alkyl,
C3_7cycloalkyl-C1- 7alkoxy, C3; 7cycloalkyloxy-C1] 6alkyl, and C3_7cyclggikyloxy-C17alkoxy. 20.
The compouyind of claim 1 wherein R3 is selected frgm H, F, Cl, methyl, and methoxy, and R4 is
selected frofm & Ctacetyt, methyl, methoxy, wifluorpmetnyl, trmuorometnox% diffuorometnyT;
difluoromethoxy, fluoromethyl, fRioromethoxy, chlorpdifluoromethyl, chlorodi %romethoxy
5dichloroflupromethyl, and dichlorofluoromethoxy 41. The compound of claim 1 Whereln R1 is selected
from H, CF3,-methyl-Cl-and-methexy;and-R2is-selectedfromH-Ch-ana-methyl-1622-—Fhe-compourd
of claim 1 wherein X is O and Y & 0. 23. The compound of claim 1 wherein 2§ 0 and Y is S. 24. The
compound af claim 1 wherein XisOQand Y is S. 15

10 238

11 45.1,48.3

12 >1000

13 >500

14 >1000

15 22.7,22.1

16 87.8,51.4

17 32.1,38.7

18 59.1,31.9

19 67.7,49.7

20 194

21 >1000
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25. The compound of claim 1 wherein X is a covalent bond and Y is S. 26. The compound of claim 1
wherein Z is 0 or CH2; 20R1 is selected from H, CF3, methyl, Cl, and methoxY; R2 is selected from H,
Cl, and methyl; R3 is selected from H, F, Cl, methyl, and methoxy; and R4 is selected from F, Cl,
methyl, and methoxy. 2527. The compound of claim 1 wherein Z is 0 or CH2; Xis 0; Y is 0; R3 is
selected from H, F, CI, methyl, and methoxy; and R4 is selected from F, Cl, methyl, methoxy,

trifluoromethyl, trifluoromethoxy, difluoromethyl, difluoromethaoxy, fluoromethyl _and fluoromethoxy. 528.
The compopnd of claim 1 wherggn Z is 0 or CH2; X s 0; Y is S; 28.9, 68.3

23 27.8,22.9,19.3

24 : 9.7,7.4

25 147

26 43.8,47.3

27 119

28 122

29 249

G. Other Embodiments

5 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 are also within the scope of the invention. Publications cited
herein are incorborated in their entirety by reference.

10
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R3 is selected from H, F, Cl, methyl, and methoxy; and 10R4 is selected from F, Cl, methyl, methoxy,
trifluoromethyl, trifluoromethoxy, difluoromethyl, difluoromethoxy, fluoromethyl, and fluoromethoxy. 29.
The compound of claim 1 wherein 15Y is 0; Z is 0; R3 is selected from H, F, Cl, methyl, and methoxy;
and R4 is selected from F, Cl, methyl, methoxy, methyl, methoxy, trifluoromethyl, trifluoromethoxy,
difluoromethyl, difluoromethoxy, 20fluoromethyl, and fluoromethoxy. 30.The compound of claim 1
wherein Z is 0 or CH2; R1 is selected from H, CF3, methyl, Cl, and methoxy; 25R2 is selected from H,
Cl, and methyl; R3 is selected from H, F, Cl, methyl, and methoxy; R4 is selected from F, Cl, methyl,
methoxy, and methyl, methoxy, trifluoromethyl, trifluoromethoxy, difluoromethyl, difluoromethoxy,
fluoromethyl, and fluoromethoxy; and R5 and RGltgesher form Cl_salkylidenyl or C3-6 alkenylidenyl,
or R5, R6 and the carbon atom to which they attach together form C3_7 cycloalkyl. 531. The
compound of claim 26 wherein X is 0;

1. A compound of Formula (1):

OH
)\/X
O

Rq
Rs Rg

wherein

X is selected from a covalent bond, S, and O;
10
YisSorO;

Zis S, O or CHy, provided when Y is O, then Z is not CHy;

15 R; and R; are independently selected from H, C;.3 alkyl, C;.3 alkoxy, halo,
and NR3R;,, wherein R, and Ry, are independently H or C;.3 alkyl;

R3; and R4 are independently selected from H, halo, cyano, C;.s alkyl,
hydroxy,C ,.4 acyl, C;1.4 alkoxy, and NR:.Rq wherein R, and Ry are
20 independently H or C;.3 alkyl, provided that Rz and R4 are not both H;

Rs and Rg are independently selected from halo, phenyl, C,.galkyl, C;.g

alkoxy, C,.g alkenyl, C,.g alkenyloxy, Cs.7 cycloalkyl, Cs.7 cycloalkoxy, Cs.

zcycloalkyl-Cy.7alkyl, Cs.zcycloalkyl-C;.7alkoxy, Cs.zcycloalkyloxy-Cj.salkyl,
25 and Cjz.scycloalkyloxy-Cj.zalkoxy, or
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YisOorS;andZis O. 1032. The compound of claim 26 wherein R5 and R6 together form C1-9
alkylidenyl or C3_9 alkenylidenyl, or R5, R6 and the carbon atom to which they attach together form
C3_7 cycloalkyl. 33. The compound of claim 26 wherein R5 and R6 are independently selected 15from
halo, phenyl, C19 alkyl, C1_8alkoxy, C2-6 alkenyl, C2-9 alkenyloxy, C3-7 cycloalkyl, C3_7cycloalkoxy,
C3_7cycloalkyl-C17alkyl, C3_ 7cycloalkyl-C1- 7alkoxy, C3_7cycloalkyloxy-C1_6alkyl, and
C3_7cycloalkyloxy-C17alkoxy. 34. The compound of claim 26 wherein mis 1 and nis 1. 20 35. The
compound of claim 26 wherein Y _is S. 36. The compo of claim 1 which is selected from:

oMoty [2-(a-iluoroF RSB A ety Gy BARSORE A A SRR AR
(2-Methyl-4-{2-[2-(4-triflustp anethiie zebyh -atbyi [ ralytsotfanst aph attaxkidacefatagidorm
{2-Methyl-4-[2-(4-trifluoro ethoqug e orxg_mertﬁjy#gall Ispl?ng%Phen%y}- acetic acid;
30{2-Chloro-4-[2-(4-trifluorametRyI-phenoxymethy-alvicatany - pReAexy}- acetic acid;
{2-Methy1-413-methy1-2-(4-trifluoromethyl-phenoxymethyl)-but-2- enylsulfanyg-phenoxy}-acetic acid;

5 nis0,1or2; and
mis O, 1 or 2;

or a pharmaceutically acceptable salt thereof.

o 2. The compound of claim 1 wherein X is S or O.
3. The compound of claim 2 wherein X is O.
15 4. The compound of claim 1 wherein Y is O.
5. The compound of claim 1 wherein Y is S.
6. The compound of claim 1 wherein Z is O.
20
7. The compound of claim 1 wherein Z is CHa.
8. The compound of claim 1 wherein Z is S.
25 9. The compound of claim 1 wherein m is 1.
10.The compound of claim 1 wherein mis 2.
11.The compund of claim 1 wherein n is 1.
30
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{4-[3,3-Difluoro-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-2- methyl-phenoxy}-acetic acid,;
5{3-Chloro-412-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyq-pheny1}- acetic acid;
{2-Methyl-411-(4-trifluoromethyl-phenoxymethyl)- cyclopropylmethylsulfanyqg-phenoxy}-acetic acid,;
{2-Methy1-412-propy1-2-(4-trifluoromethyl-phenoxymethyl)-pentylsulfanyq- 10phenoxy}-acetic acid;
{4-[2-(4-Chloro-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid;
{4-[2-(3,4-Dichloro-phenoxymethyl)-allylsulfanyl]-2-methyl- phenoxy} -acetic acid,;
15{4-[2-(2,4-Dichlar henoxym thyl)-allylsulfanyl]-2- meth phen acetic aci

(0[5 Cyano.2- (L L SBT3 Gy estedoic
{2-Methy1-413-phéryri-B- (E-teifiigio Delaykphe mxaimatayBeallylsulfanyqg- 20phenoxy}-acetic acid;
{2-Methyl-4[3-naphthalen-1-y1-2-(4-trifluoromethyl-phenoxymethyl)- allylsulfanyg-phenoxy}-acetic acid;
{4-[2,2-Difluoro-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methylphenoxy}-acetic acid;
25{2-Methyl-4123J-*heflcampnetit/bp blemoxi/mettey &)L R3] diockdtr-are independently selected

5 from H, methyl, methoxy, F and CI.

14.The compound of claim 1 wherein R3 and R, are independently selected

from H, halo, cyano, acetyl, C;., alkyl, and C;., alkoxy.

10 15.The compound of claim 14 wherein Rz is independently selected from H,

F, Cl, hydroxy, methyl, and methoxy.

16. The compound of claim 14 wherein R4is independently selected from F,
Cl, methyl, methoxy, trifluoromethyl, trifluoromethoxy, difluoromethyl,
15 difluoromethoxy, fluoromethyl, fluoromethoxy, chlorodifluoromethyl,

chlorodifluoromethoxy, dichlorofluoromethyl, and dichlorofluoromethoxy.

17.The compound of claim 1 wherein Rj is selected from methyl, methoxy, H,
Cl, Br, I, OH, —CH(CF3)2, CF3;, —OCF3;, —N(CH3)2, —O—CH,COOH, and
20 —COCHj3, and Ryis selected from H, Cl, and methyl.

18.The compound of claim 1 wherein Rs and Rg together form C;_g alkylidenyl
or Cszgalkenylidenyl, or Rs, Rg and the carbon atom to which they are

attached together form Cs_;7 cycloalkyl.

25
19. The compound of claim 1 wherein Rs and Rg are independently selected
from halo, phenyl, Ci.¢alkyl, C;.galkoxy, C,.9 alkenyl, C,_o alkenyloxy, Cs.;
cycloalkyl, Cs.7 cycloalkoxy, Cs.zcycloalkyl-C;.7alkyl, Cs.zcycloalkyl-C;.
zalkoxy, Cs.zcycloalkyloxy-Ci.galkyl, and Cs.zcycloalkyloxy-C.zalkoxy.
30

122



ylmethylsulfanyg-phenoxy}-acetic acid;
{4-[2,2-Dimethy1-4-(4-trifluoromethyl-phenoxymethyl)-[1,3]dioxolan-4-
ylmethylsulfanyl]-2-methyl-phenoxy}-acetic acid;
[2-Methyl-4-(2-phenoxymethyl-allylsulfanyl)-phenoxy]-acetic acid;
30{4-[2-(4-Chloro-3-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-2-methyl- phenoxy}-acetic acid;
{4-[2-(4-Methoxy- phenoxymethyl) allylsulfanyl]-2- methyl phenoxy} -acetic acid,
{4-[2-(4-Dimeth Ia heno eth IIyIsqua -2- meth phenoxy}- acet aci

ey R

5{2-Trifluorom (ﬁp{?‘ﬂ lpWBﬁES! tﬁyﬁe O )@?%é(étlc acid;

{3-Chloro-4-[2-(4- tafhuamrmkwlmh@mxs{m@émbeaifxalﬁuﬁamyqapb@ﬁnm}thgpeﬂetaow
{2-Methoxy-4-[2-(4- tﬂfluorom enox I) Oaglla/lsulfa acetlc acid;

{2-Methy1-4-[3-(4- {rl t3r3m r-p eur%)(%y Enylsuﬁ’)anyq nc%%; ace & ¥\C|d

{2-Methy1-4-[2-(4- ﬂu‘tuommbwwmenmmpmyytﬁu&mwmmmmﬂwacbmmfhuoromethoxy,
15{4-[2:Hydroxy- 2 h []-2-methyl- phenoxy}-acetic acid;
{4-[2- (4ét_|ert Butyl-p %e}ﬂ’gx%/ﬂ[%?éw @Is%ﬂﬁ rﬂ%éﬁﬁ;ﬁ%ﬂ% /}-acetic acid;

21.The compound of claim 1 wherein R; is selected from H, CF3, methyl, Cl,

and methoxy, and R; is selected from H, Cl, and methyl.
10 22.The compound of claim 1 wherein Xis O and Y is O.
23.The compound of claim 1 wherein ZisO and Y is S.

24. The compound of claim 1 wherein Xis O and Y is S.
15

25.The compound of claim 1 wherein X is a covalent bond and Y is S.

26.The compound of claim 1 wherein
Zis O or CHy;
20 R; is selected from H, CF3, methyl, Cl, and methoxy;
Rz is selected from H, Cl, and methyl,
R3 is selected from H, F, Cl, methyl, and methoxy; and

R, is selected from F, Cl, methyl, and methoxy.

25 27.The compound of claim 1 wherein
Zis O or CHy;
Xis O;
Y is O;

Rs is selected from H, F, Cl, methyl, and methoxy; and
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{4-[2-(4-Isopropyl-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic 20acid;
{2-Chloro-4-[2-(3,4-dichloro-phenoxymethyl)-allylsulfanyg-phenoxyFacetic acid,;
{2-Chloro-4-[2-(4-trifluoromethoxy-phenoxymethyl)-allylsulfanyq-phenoxy}- acetic acid;
25{4-[2,2-Dimethy1-3-(4-trifluoromethyl-phenoxy)-propylsulfany1]-2-methyl- phenoxy}-acetic acid;
{2-Chloro-4-[2,2-dimethy1-3-(4-trifluoromethyl-phenoxy)-propylsulfanyg- phenoxy}-acetic acid;
{2-Chloro-4-[1-(4-trifluoromethyl-phenoxymethyl)- 30cyclopropylmethylsulfanyq-phenoxy}-acetic acid;

{3-Chloro-412,2-dimethy1-3-(4-triflupromethyl-phenoxy)-propylsulfanyl1]- phenyl}-acetic acid;
{3-Ch|oro-412,2-dimefﬁ§/§-§- Eﬁmﬁﬁ%ﬂw%t X&SMO&S%%&VNEEH&R}T%B}%nyl}-acetic acid; and
5{3-Chloro-413-methy1-2+{fdisiituescmoeihyiineooxeimg! if) doudi2 e trodgLifaosdrpheply Buatetic acid.

37. The compound of Clam 1 gvh‘iegﬂoi)% acetic acid, [2-methy1-4-R2-R4-
(trifluoromethyl)phenoxy]me%yrﬁ- -pr&ﬁenylphio]phenoxy]-. 10

5 28. The compound of claim 1 wherein
Zis O or CHy;
Xis O;
YisS;
Rs is selected from H, F, Cl, methyl, and methoxy; and
10 R, is selected from F, Cl, methyl, methoxy, trifluoromethyl,
trifluoromethoxy, difluoromethyl, difluoromethoxy, fluoromethyl, and

fluoromethoxy.

29.The compound of claim 1 wherein
15 Yis O;
Zis O;
R3 is selected from H, F, Cl, methyl, and methoxy; and
R, is selected from F, Cl, methyl, methoxy, methyl, methoxy,
trifluoromethyl, trifluoromethoxy, difluoromethyl, difluoromethoxy,

20 fluoromethyl, and fluoromethoxy.

30. The compound of claim 1 wherein
Zis O or CHy;
R, is selected from H, CF3, methyl, Cl, and methoxy;
25 R is selected from H, Cl, and methyl,
R; is selected from H, F, Cl, methyl, and methoxy;
R, is selected from F, Cl, methyl, methoxy, and methyl, methoxy,
trifluoromethyl, trifluoromethoxy, difluoromethyl, difluoromethoxy,

fluoromethyl, and fluoromethoxy; and
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38. The compound of claim 1 which is
{2-methy1-4-[2-(4-trifluoromethylphenoxymethyl)-allylsulfanyl]-phenoxy}-acetic acid. 39. The
compound of claim 1 which is
[2-methyl-4-[[2-[[[415(trifluoromethyl)phenyl]thiojmethy1]-2-propenylphio]phenoxyFacetic acid. 40. The
pharmaceutical composition comprising a compound of any one of claims 1 to 38. 2041.A compound
of any one of claims 1 to 38 or a composition of claims 39 for use in treating or inhibiting the

rogression of PPAR-delta mediated condition. 25
prog Rs and Rg together form C1 alkylidenyl or Cz g alkenylidenyl, or Rs, Re

and the carbon atom to which they attach together form Cs_;

cycloalkyl.

5 31.The compound of claim 26 wherein
Xis O;
YisOorS; and
Zis O.

10 32.The compound of claim 26 wherein Rs and Rg together form Cy.¢
alkylidenyl or Cs.9 alkenylidenyl, or Rs, R and the carbon atom to which
they attach together form C;.; cycloalkyl.

33.The compound of claim 26 wherein Rs and Rg are independently selected
15 from halo, phenyl, C;¢alkyl, C;.galkoxy, C,.galkenyl, C,.galkenyloxy, Cs.7
cycloalkyl, Cs.7 cycloalkoxy, Cs.zcycloalkyl-C;.7alkyl, Cs.zcycloalkyl-C;.
zalkoxy, Cs.zcycloalkyloxy-C;.salkyl, and Cs.;cycloalkyloxy-C;.;alkoxy.

34.The compound of claim 26 whereinmis 1 and nis 1.
20

35. The compound of claim 26 wherein Y is S.

36. The compound of claim 1 which is selected from:
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}-
25 acetic acid,
(2-Methyl-4-{2-[2-(4-trifluoromethyl-phenyl)-ethyl]-allylsulfanyl}-phenoxy)-
acetic acid,
{2-Methyl-4-[2-(4-trifluoromethoxy-phenoxymethyl)-allylsulfanyl]-phenoxy}-
acetic acid,
30 {2-Chloro-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}-

acetic acid;
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{2-Methyl-4-[3-methyl-2-(4-trifluoromethyl-phenoxymethyl)-but-2-
enylsulfanyl]-phenoxy}-acetic acid;

{4-[3,3-Difluoro-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-2-
methyl-phenoxy}-acetic acid;

{3-Chloro-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-phenyl}-
acetic acid,

{2-Methyl-4-[1-(4-trifluoromethyl-phenoxymethyl)-
cyclopropylmethylsulfanyl]-phenoxy}-acetic acid;

{2-Methyl-4-[2-propyl-2-(4-trifluoromethyl-phenoxymethyl)-pentylsulfanyl]-
phenoxy}-acetic acid,;

{4-[2-(4-Chloro-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic

acid;

{4-[2-(3,4-Dichloro-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic

acid;

{4-[2-(2,4-Dichloro-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic

acid;
{4-[3-Cyano-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-2-methyl-
phenoxy}-acetic acid;
{2-Methyl-4-[3-phenyl-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-
phenoxy}-acetic acid,;
{2-Methyl-4-[3-naphthalen-1-yl-2-(4-trifluoromethyl-phenoxymethyl)-
allylsulfanyl]-phenoxy}-acetic acid,
{4-[2,2-Difluoro-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-
phenoxy}-acetic acid,;
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-[1,3]dioxan-2-
ylmethylsulfanyl]-phenoxy}-acetic acid;
{4-[2,2-Dimethyl-4-(4-trifluoromethyl-phenoxymethyl)-[1,3]dioxolan-4-
ylmethylsulfanyl]-2-methyl-phenoxy}-acetic acid;
[2-Methyl-4-(2-phenoxymethyl-allylsulfanyl)-phenoxy]-acetic acid,;
{4-[2-(4-Chloro-3-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-2-methyl-

phenoxy}-acetic acid,;
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{4-[2-(4-Methoxy-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic
acid;
{4-[2-(4-Dimethylamino-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-
acetic acid,
{2-Trifluoromethyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-
phenoxy}-acetic acid,;
{3-Chloro-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}-
acetic acid,
{2-Methoxy-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}-
acetic acid,
{2-Methyl-4-[3-(4-trifluoromethyl-phenoxy)-but-3-enylsulfanyl]-phenoxy}-
acetic acid,
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxy)-allylsulfanyl]-phenoxy}-acetic
acid;
{4-[2-Hydroxy-2-(4-trifluoromethyl-phenoxymethyl)-butylsulfanyl]-2-methyl-
phenoxy}-acetic acid;
{4-[2-(4-tert-Butyl-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic
acid;
{4-[2-(4-1sopropyl-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic
acid;
{2-Chloro-4-[2-(3,4-dichloro-phenoxymethyl)-allylsulfanyl]-phenoxy}-acetic
acid;
{2-Chloro-4-[2-(4-trifluoromethoxy-phenoxymethyl)-allylsulfanyl]-phenoxy}-
acetic acid,
{4-[2,2-Dimethyl-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-
phenoxy}-acetic acid,;
{2-Chloro-4-[2,2-dimethyl-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-
phenoxy}-acetic acid,;
{2-Chloro-4-[1-(4-trifluoromethyl-phenoxymethyl)-
cyclopropylmethylsulfanyl]-phenoxy}-acetic acid;
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{3-Chloro-4-[2,2-dimethyl-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-
phenyl}-acetic acid,;

{3-Chloro-4-[2,2-dimethyl-3-(4-trifluoromethoxy-phenoxy)-propylsulfanyl]-
phenyl}-acetic acid; and

{3-Chloro-4-[3-methyl-2-(4-trifluoromethyl-phenoxymethyl)-but-2-

enylsulfanyl]-phenyl}-acetic acid.

37.The compound of claim 1 which is acetic acid, [2-methyl-4-[[2-[[4-
(trifluoromethyl)phenoxy]methyl]-2-propenyl]thio]phenoxy]-.

38.The compound of claim 1 which is {2-methyl-4-[2-(4-trifluoromethyl-

phenoxymethyl)-allylsulfanyl]-phenoxy}-acetic acid.

39. The compound of claim 1 which is [2-methyl-4-[[2-[[[4-
(trifluoromethyl)phenyl]thio]methyl]-2-propenyl]thio]phenoxy]-acetic acid.

40. The pharmaceutical composition comprising a compound of any one of

claims 1 to 38.
41. A compound of any one of claims 1 to 38 or a composition of claims 39 for

use in treating or inhibiting the progression of PPAR-delta mediated

condition.
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