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RESEARCH OR DEVELOPMENT The research and devel opnent of the
i nventi on descri beg el ow was not federall sponsor ed. BACKGROUND OF
THE | NVENTI ON R%é%ﬁé&%ﬁ%ﬁ T4 5EL LIGABIQN&l ent in the

world and is often associated with other di sease states such as
di abetes and obesity. Many popul ation studies have attenpted to
i dentify t hdhis Applicatierpelgsimsprigifpio bhited 8taies Rrowisivinat Ratenedpplicatibn

| ow dengi | r i ( ; i.gh pl as |, evel s of
e gl y QS EUOALB BLE SRRt pba Witk i perdtbInBapErERet BY Beffraica:
chol estiritslentitdBf.- C) are consi dered to be anong the nost inportani,
Currently, there are Few thei apies targeting | ow HDL-C and
triglycerides. The peroxi sone proliferator-activated receptors
(PPARs) ar esTRTERIEINTCREEARIDING FEDERAINY $PONSPRETS RESEHREANSR

i nvolved in glucose and |ipid honeostasis. Agonists of the PPARa
subtype, such as LOPID(r) (genfPBVELHOBMENd TRI COR(r) (fenofibrate),
and agoni sts of the PPARy subtype, such as AVANDI A(r) (rosiglitazone
mal eate), are used for the treatnent of dyslipidem a and di abetes,

r espect i vel yhegasener ant doeelophentofdha inveation desepbed bélawi wys nohe

per oxi i tor-activated receptor delta (PPAR delta or
PPARS) ?(I%SH?% sgddggﬁlree?'essary transcription factor reported to be

invol ved in regul ating genes involved in |ipid nmetabolismand energy
expenditure. PPAR delta has been shown to act as a "gateway" receptor
nodul ating the expression of the other PPARs (Shi et al., 2002, Proc
Nat|. Acad. SG USA, 99( BACKEROAMIDF TEEANVEREGRHQr subtype has a
di stinct tissue distribution: 1) PPARa shows the highest expression
in liver, 2) PPARy appears prinmarily in adipose tissue, and 3) PPARS

has the w d To [IKy N o i Qi .y Ll | t rai_ssant
cral | 1606  SyEBbiIaPHbats 1yIIPk URIANT K AWM dnd BlofERifaiiak
ti ssuewithedhedliseasdatales such addiapetasvarnd otkesitye i anp gopilation siidfss e
Recent [57° BuPTHRES By Frrishuaflers ol VR 1 i ool Bl=S ooyl o
bet t er dansirlipopredéinghofestdrsi (w’“l"%j' aiyh plasrBilsvae balycefded he mai n

ef f ect th9 conpounds ip dpb/db mce (Leibowitz et al., 2000, FEBS
Lett, 5185 57475 1aiele bk deReBiipanbriein ol eFteral (DL area001
Proc. Nahdiderg { ; - 53 ] i gh
densit Iiugj)oprg"?}é(ie ﬁﬁicoﬁ'é’figgt”z%?}'?iﬁﬁt) éﬁ%rtf&@aﬁle%&e%%g’éﬁﬁﬁéldp%s )
tri gIy{aég‘P%’PW\Mfﬂlhqfl*'icﬂrkgh@ﬁfl@%\‘i- on gl ucose (although insulin |evels
wer e decreased in nonkeys). HDL-C renoves chol esterol from peripheral

cells through a process called reverse chol esterol transport The
first and rabeperionisoinegrelifemtonactivatest recepfors (P ARS) acholetsttotic sbnamd

byt hera BB 17 s e S8Ry OBk ed it oS BRI nopo S o o
1999, Agofikisiof thPPARgIbtgE, 5041 83 1.ORIB® RedmibrdARGract ks R®n has

been shown to increase HDL-C | evel through transcriptiopal regulation
of ABdAgneftiraigsangragenists obthe PRARY subipe, susb ad. ABANDIAS o8By iBizone

5306-5 T i j . i i .

macr op aé%ast?)’ %%Rggdagdgﬂﬁé ihjg Q{r?rnagr{tidr%? %&é@%&@% @%}egsr,‘ f%s%ﬁgweé}‘rt s and

r egp\é_ey?mlﬂﬂef mecrmrd efthis ou?léamenéj;m'r fbrhilt:ydﬁﬂi ﬂmlmwdm@@ ﬁﬁ)lifg(rb&{r@@ﬁvated
nhi bitin e n rosclerotic |esions, istin

¢ her aps?wﬁpfﬁﬁ%%fﬁﬁ(%@g@ﬁa%g&ﬁ ﬁ%lrsa@égeqeﬁéa@t‘ra@mww@@@ctw%@ﬁrted

decr eagepd-Rlolted I regiRNing igehbe irtbieatin ifid Fhkaboidhdddéndibprates, the
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The invention features conmpounds of Formula (I) below. OH wherein X
Is selected froma covalent bond, S, or O0; Yis Sor O; represents a
group selected from=CH, -CH=s, -CH2-, - CH2-CH2-, =CH CH2-,=CH CH=,

and -CH=CH; Z is tedfromO CH and CH2, prowded when Y is 0,
Z is oexpendine- F&P‘gﬁedeq tadiashasahopndeact e @ “grisway, reseptoranqdulating; 3

al koxythé%lpqe%s?amoﬂﬁa%@hw;@ﬂa ($ia 2y fﬁozaﬂ:fr‘oa; RERPAR ﬁ@%&méyi QB (gyl- 3

al kyl R4 are 1 ndependently selected f rom
hydr ox?(ﬁmeﬂ&] E@Ih geceiptyr subtypehas K distinctaissuaRistibuioer &) H’Pmaand Rd
are |nde en i _or Cl- vi ded t hat and R4 are not
ot h HEIGES s iakest xffassbm Yol 2LRBARY aPpReisaaymaniy i aibose fisue;
(pheny @@% yl

5he%lpe‘§:ggﬁph st&@'ﬂﬁ&é’é&?@éﬁ@?@boc%ﬁ oxy, @ﬁfﬁ’r’a]?ﬁgralss%rit eé al.
aI koxy19m Efncwcmewlpgy 182(16: 304<3a6) amdyin atch@hamWrtyssuemsﬁechﬂOWI oxy,

G 7eyrbaTg e iatel %ﬁé%é%'?é%%?a‘i%ﬁ%%%c% it otal, 1007,

G _eal Riabetdsl4@g): ky19-1827%al koxy- C1_5al koxy, or
7cycl oal kyl oxy- Cl. 7al koxy; R6 is H whenW epr esents a group sel ected
from-CH=s, - CH2-, -CH2-CH2-, -CH2-CH=, and -CH=CH-, or R6 is absent

whenW epr esgadetiy, ﬂét@HPlig%ﬁn'd@%xqﬁbAR@ Mavé-Been published, providing a better
understanding of its function in lipid metabolism. The main effect of these compounds
in db/db mice (Leibowitz et al., 2000, FEBS Lett. 473(3):333-336) and obese rhesus
maonkeys (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 litile effect on glucase (although insulin levels were decreased in
monkeys). HDL-C removes cholesterol from peripheral 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 transcriptional regulation of ABCA1 (Oliver et al., 2001, Proc.
Natl. Acad. Sci. USA 98(8). 5306-5311). Through induction of ABCA1 mRNA
expression in macrophages, PPARS agonists may increase HDL-C levels in patients
and remove excess cholesterol from lipid-laden macrophages, thereby inhibiting the
development of atherosclerotic lesions. Existing therapy for hypercholesterolemia
includes the statin drugs, which decrease LDL-C but show little effect on HDL-C, and
the fibrates, the PPARo agonists that have low potency and induce only modest HDL-
C elevation. In addition, like the fibrates, PPARS agonists may also reduce
triglycerides, an additional risk factor for cardiovascular disease and diabetes.
Elevated free fatty acid level has been shown to contribute to insulin resistance and
progression of diabetes (Boden, G. PROCEEDINGS OF THE ASSOCIATION OF
AMERICAN PHYSICIANS (1999 May-Jun), 111(3), 241-8).



=CHCHr, and =CH-CH=; and n is 1 or 2; or a pharmaceutically

acceptabl e salt thereof. The invention al so features
conpositions that include one or nore conpounds of Forrmula (1) and a
pharmaceutical carrier or excipient. -These conpositions and the

nmet hods bel ow may further include additional pharmaceutically active

agents, such..as lipigd-|oweci ents or bl pod-pressure | owering,
agents, or %&‘?H’P“esp"fq‘"%\ﬁﬁ‘?rgg C%%ﬁ@@f)n SY@f@“ﬁh})\)&@ﬂc‘ilcﬁw fryweriipidemia,
met hodsliafetss iorattidiesdkéraelsas€dds DIBB0RYSLEb Wi@f)ﬁi tal hd GYRb(
met hod? hor treati I’(l;g preventing, or i nﬁi bi ?i ng t ézgrggg?g@si ono‘g#,% a
condi t (GHveristabt Pipcsedingaiof & Notional Asedemy pf Spiercee bf the Wnited States
condi t| } u ; hS ehikm t | i-pyascul ar
di seasIgz?a'nlll\‘/:'[le}trégbg_2|®i§)(1:)’g)(glg S&%drsg%%g@peﬁgﬁgﬁeégEH é’?‘ﬁfg te’%&!it&%ﬁlpw

hy po- HDwonsteytessyity GWHA 151 6hipghened ABCAD InslNArexperssion atybéniEndedi a,

at hero i ity. One enbodi nent of the present
i nvent ?ﬁ%ﬁ:é@g%ﬁﬂe o%ggﬁés% %’{%lgti ng a PPAR-del ta nedi ated conditi on,
said nethod conprising adm nistering to a patient in need of

treatment a pharmaceutically effective amount of a conpound or
conposi ti on described herei %ﬂ“ﬂmﬁ&ﬁmﬂe&bodi ment of the
present invention is a nethod for inhibiting the onset and/or

i nhi biting the progression of a PPAR-delta nediated condition, said
net hod conpf heinvgntemfesitenes compouods opBoinauia (i) belomed of treatnment a
pharmaceutically effective anmount of a conpound or conposition

descri bed herein. Exanpl es of conditions that can be treated .
with a PPAR delta-d&9dni st i ncRuyde, without limtation, diabetes,
cardi ovascul ar di sepses, Metalpolic_X Syndrome, hyperchol esterol em a,

hypo- HDL- chol est prer Lbr2chol est erol emi a, dygli pi ggm a,
Iipidem’aincludes @
hxed {
SN oi

at heroscl erosi s, "and obesit

hypertri gl yceri dem a, and

dysli pidem a (including hype ) /1 ne or meLe i, t he

followi ng conditions: low HDL (< 35 or 40/wg/di),Zhigh trigl J%?eri des

(>200 ng/di), and high LDL (> 150 ng/di) Addi ti onal features

and advantages of the invention will beBgne Rpparent fromthe

detail ed di scussion, exanples, and clains below Detailed

Descri ption The invention featulls conposi ti ons contai ni ng

conpounterefy Fornmula (1) in the above Summary section, and nethods of

usi ng them Preferred conpounds of the invention are potent

PPAR del ta agonists that have at |east one and preferably two or

three of the; i 1 Sid @S n adm ni stered to patients

with hyper %ﬁ%&%ﬁ;ﬂgﬁ%?%@%@ﬁoﬁﬁg%g}é@?dem‘ a, |low HDL-C, obesity,

di abet es and/or Metabolic X Syndrone: 1) increasing HDL-C | evel, 2)

| oweri ng tw}@gﬁpbi.des, 3) lowering free fatty acids, and 4)

decreasing 1nsulin’levels. Inprovenent in HDL-C and triglyceride

| evel s is beneficial for cardiovascular health. In addition,

decreased | evel ,gf tri gl%_ceri des and f(ﬁ%eqﬂffatty acids contributes to

reduce obesity ~dhd anel FRYFSEUS & 9'pHR selectes Bgpreshi— —CH=, —CHy—, —
CH;—CHp—, =CH-—CHz—, —CHo—~CH=, =CH—CH=, and —CH=CH—;

Z is selected from O, CH, and CHj, provided when Y is O, Z is O:

R1and R; are independently selected from H, Cy.5 alkyt, C4.3 alkoxy, halo, and
NRaR, wherein R, and Ry, are independently H or Cy.s alkyl;



PPAR del ta, being ubiquitously expressed, can act as a gat eway

receptor that regulates the expression/activity of other nucl ear
receptors such as other PPARs. For instance, PPAR delta has been
shown to bl ock PPART-nedi at ed adi pogenesi s and acyl - CoA oxi dase

expr essi on; R anti&y, aaé iraicheadenttysicdted Benaaskab adyemonhidrokfaceust! €ar
recept or co%ﬁr ssolks SNRTI\G%I,I%NE%I WI ator for retinoid an
thyroid hor A6HetreRERL RSN qr nghBq Aresingapendently H or Cy.3
deacet y! aseamﬂ,srﬁﬁjvﬁie‘adhéfemg 858 Y, A6 AbEHdth.H.and HDACs (histone

deacet yl ase). us, conditions directly nediated by these nucl ear
receptors, such as obesity and type Il diabetes, can be indirectly

Nt |- N, S T4 Bk Tlg SnyEHRRRLS, iinsgl: Sl ey s,

| nvent i on _rGt.d}eéemlarsdm?a&-dmtbmgﬂcﬁf@km%-Q?th@fyélglblﬁiy,r@-d gl o.9f
, ower i e S0 , na/ or wer l n Ootal cCcnol esterol.
Preferably, Q?‘P\’@’ tgﬁgﬁ?gyllc_)&ﬁ ?E‘EPWQFX’ %@'M&&Zﬁwmwl Fapeysieatisht s
in the extepi;cytoathdxgNCs AycRAKYRE, Mk @%@aﬁgn‘@p@1_§éﬂ€d}y9%eden&

e

normal |y associ a[ﬁ(ed w t'h ot her existing therapies.

i nvent i on i CYFIRRKKEXY-GastlkYlhEdsHkpl - sy Spedliory-Rhisalioxys aaiGsanged
as foll ows:Zcﬁbglﬁglga_c@,a,g@gggound_s; C) Synthesis; D) Formulation and
Adm ni stration; E e; F) Biological Exanples; G her Enbodi nents;
and clains. A Terns The term "subject” as used herein,

refers to ani _prefarably_ t _preferably human,
who has beﬁslghme‘mg ljnect of treat Mgﬁﬁ ?%ﬁ&gﬁ f@%'éF' Went
The term " tGlds-apettHealOH,—ef-HEMivEHaandt-“CHs-0se4 herei n, neans

t hat anount . LV onpound phar maceutj cal agent th elicits

t he bi ol ogiodﬁ%e 'gﬁgﬁ%ﬁi@e@"l"r'e"s Onse i fﬁ%?ﬁ?f’%ﬁﬁfogﬁs‘ie&ﬁteiﬁpwcﬁr—-
human t hat ==GHbeCHg—sangLiCHY-CGHLegrRr cher, veterinari an, medi cal
doctor or other clinician, which includes alleviation, prevention,
treatment, or the delay of the onset or progression of the synptons
of the di sgpge @2:di sorder being treated. Conditions directly
or indirectly nediated by PPAR delta include, but are not limted to,
di abet es, cardi ovascul ar di seases, Metabolic X Syndrone,

hyper i = EQL erol em a,

hyper ﬁﬁ%ﬁf@??@%‘?’é@g@a ys %ﬁ%’%ﬁa at heroscl erosi s, and
obesity. For therapeutic purposes, the term"jointly effective
anmount" as.-ysed her ei ns that agount of each active conpound or
phar maceut ﬂléj‘& mgedﬁwp,ar?%q% '&F CPmpeawﬂ%ﬁﬁfemfu € @1 Merq gompaunds

bi ol ogifGakmala (Nesid-a phbrri@sRABAICarerbrcxepightSyst em  ani mal or human
that is being sought by a researcher, veterinarian, nedical doctor or
ot her clinician, which includes alleviation of the synptons of the

di sease or THaSECHRIpOBALAY aht 87 h&o%fbe%\pm%J bEi iohal €
inhibiting the onsgt _or progr esgﬁyct)n. of a dis r@gb?fln?ﬁégéﬁg?ftﬁoﬁhl

" oi rRRyMacewically activerngents, sethas lipig-iowating agents oo bleakpreastricv e
conpoyside i cal agent, alone or in conbination, that
treats ormfgnﬁﬁtﬁ’s |€Br¢tulé subj ect the onset or progression of a

di sorder as being sought by a researcher, veterinarian, nedical
doctor or qther clinici.gn.. Thu th resent invention praovides

conbi nati o oﬁ}ermecgrgfﬁtbq Ve '“ﬁﬁ‘ggéi”?ﬁtn‘?‘éﬁo‘c%‘?ﬂ)ﬂ@,d'%%{?s%ch drug
i s adronippuadedr coOmposititwePangions neth®y %P%bti@'drdvé?ftin ,orinhlﬁ)iting
prophyl actical ly effective amount; (b) at |east one dr ug In the

combi NR PEYressidiyeh Aicopditien dirgclinoringiiertyimediaied byuBPARelipe B4id or
sub- prceRdibR fidiides! badendt fhRé i i | '
prophyl actic when adm ni st er_ed{?lfbﬁ%ltlzo ??Sﬁgtafddg\%ﬁhpﬁptaﬁggé%%o“ﬁ%iagphcX
addi t iSynerongg, lypetbelnstiralgmia, hypoHdDL ohetesteralenta, Hyper-bdth (or nore)

UGS b BRSNS il i BB obia2hnd 8oy  her apeuticor
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and trans 01(E) and (2Z2) forns are included within the invention.

"Al kenyl" may be substituted with one or nore substitutions

i ncluding, but not limted to, cyanoal kenyl, and thi oal kenyl .

The term "al kynyl " includes optionally substituted straight chain and
br anched hydrocarbon radi cal s as above with at |east one

car bon- carb tr| d s _incl ude nyl ro nyl s
butynyl s, B?ﬁmeﬁ ‘rﬁ%%%ﬁ%ﬁ’e%haﬂ&?@ﬂaﬁiﬁ%@%ﬁwﬁlﬁ Ig}félelta
doubl e rbaﬂiaksd&imddmbhpéaﬁdhwmlﬁ cEvphsiAg adnisiBlePin ‘ﬂoﬁfb\éltlenﬁﬁ‘?]e%%’ped
as al k s her ej a% does not 1 nclude cyc oal ky
term" X@é et R fﬁéﬁ*@#ﬁc Wisterlive aeunteicheompound @racrqmmsutmn
subst i de8fibed 1HRin. "eans acetyl (CH3CO0-). The term "hal ogen" or

"hal o" shaII i nclude i odo, bronmo, chloro and fl uoro. ' The terns
"aryl" or A« as used herein refer to an unsubstituted or

Sapnt hyl - VABBHER ehfbotihE S of RN p R VBl 2S5 Riblinadhe one
to thr eas@msﬂmrtmblbttmg\tm pfmge&%mmﬁl@ﬂ’mﬂé% ﬁ@H%ﬁécféorﬁc{ HRIA, Qérdtcﬁ .
. trifluorome

al kyl , | uar,i nated Cl- al ky

f1uori H}%‘%%Elm&%s'é? RATYIRtering to fo # P?F'?'ﬂide' 6&?@9 h)fﬁirﬁ?fmﬁ"élao@ﬁma@%mlly
Gi - C8 effwrve@rrhmwof%mmna@hbhpo@%h%br.béwg Ry, amno, nitro,
Cl-C4 al kyl am no (i , -NHCl1-C4 al kyl), Cl-C4 dialkylamno-N[Cl-C4
al kyl]2 wherein the al kyl groups can be the sane or different), ot
unsubsti t ut Wﬂﬂy

substltuentgﬂ%ﬂ tagﬁcogﬂgTﬂ£$éf?%ﬁgggﬁﬁ&gﬁﬁgh§e|eé%ggmg?ghﬁﬁﬁmﬁgde

al kyl, W@O@S'@WIQRydlabe’f&é,rtiaﬁ@oé@sccjar@ﬁs%aegl Metdhotic Xréynellorgé,; C8

al ko Oh dr nifro,

al kyr)alt no,ﬁ{gséa}fak&%@% n or?I |%h§q%t8'g)¥%"@eﬁ%@ r@ﬁ%@ﬁ@?&ﬁ@‘?l ﬁlaw ng

1- 3 hedyslipulenis, aibemsbled)sﬁsr amy I‘d,be@ltyinbyggnd?m!ta Jr&J fliged e[)mt Pei e(rjo;ar yl"
as use [, resen unsubsi tuted or substitute ive
o o ST EMFABRES 500 ik hie B, e R oy o deria Gaeting
consi shypedilpidarniz) maat ssnao I r d
from N ’*‘“&“ F’gjd s oﬂ?‘éf@‘a‘r‘?&%”@“"“%g@ﬁ‘t"ﬁ‘ﬁ@ LERITOE (85510

het er %@ Ighdgplyseridasom 490 e/ bﬁﬂdﬂyg hDiLHe 180gngidhn of a stable
structure. Exanples of heteroaryl groups include, but are not
limted to, benzim dazolyl, benzisoxazolyl, benzofuranyl,

benzopyr az (ﬂqﬂ'ﬂm@fﬁ_&i‘ﬂlﬁﬁaﬂﬁ@ﬂwmagebeﬁﬂm invemtidnyill beeovnetdpbarstt from

benzot X urazanyl furyl, imdazolyl,
[ ndaz b%% goql?ézhsﬁié I ncﬂ%l nyqlg(g?%bgo? [ sobenzof ur anyl ,

isoindolyl |soth|azolyl i soxazol yl, oxazolyl, purinyl, pyrazinyl,
pyrazolyl, pyridazinyl, pyridinyl, pyrinidinyl, pyrrolyl, quinolinyl,
qui nol yl, thiadiazolyl, thiazolyl, thiophenyl, or triazolyl. Wen the
het eroaryl group is substituted, the heteroaryl group nmay have one to
t hree substituents including, but not limted to, 01-Ca al kyl,

hal ogen, and aryl. The term "heterocyclyl" includes optionally
substituted nonaromatic rings having carbon atons and at |east one
heteroatom (0, S, N) or heteroatomnoiety (SO2, CO CONH, COO) in the
ring. A heterocyclyl may be saturated, partially saturated,
nonaromati c, or fused. Exanples of heterocyclyl include

cycl ohexyl i m no, indazolidinyl, imdazolinyl, norpholinyl,
pi perazinyl, piperidyl, pyridyl, pyranyl, pyrazolidinyl, pyrazolinyl,
pyrrolidinyl, pyrrolinyl, and thienyl. Unl ess ot herw se

i ndi cated, heteroaryl and heterocyclyl may have a val ence connecting
it to the rest of the nolecule through a carbon atom such as 3-furyl
or 2- imdazolyl, or through a heteroatom such as N piperidyl or

1-pyrazolyl. Preferably a nonocyclic heterocyclyl has between 5 and 7
ring atons, or between 5 and 6 ring atons; there may be between 1 and



Where chem cal nvoieties are conbi ned, such as in ethoxynethyl or
phenylethyl, the termis described in the direction fromthe

peri phery to the connection point of the rest of the nolecule. For
exanpl e, ethoxynethyl is CH3CH2OCH2- and phenyl ethyl is a phenyl
group linked by -CH2CH2- to the rest of the nolecule (and not a

phenyl group linked to the %gg@lg | Et] g CH2 group as a
substituent on the phenyl.) = és lc’q:,_lgare used, they indicate
a peripheral substitution. As used herein, the term
“conposition" is intended to enconpass aﬁg}r oduct co ?: nr% )
speci fi ed |-H§ﬁE‘HP@?R%‘CG?Wr??\@"@ﬁ@%'f"f’n%eo'g (g CMRRU HW in

pr oducfhg “%‘%025 S&ﬁﬁﬂhgﬁsetﬂbﬁ%{dMeﬁ{od*s'lﬂ'dsgwgtthé!m. from CO”b' nations of

t he speci Ingredients 1n the specifi anounts. Conpounds of the
invention are further described in the next section. B. Conpounds

bsi ng compauisiRr e batpo it e EUERATL bl RAeAROLAR YRR ABATRRETS

not ed, have &ideastiche(dnd prefucabli o octh‘rbs lof tred flolldwing|charadterisiick yugh,

o oL 1o 4SRRI ool SR e AR RSN oo,

may bepbéeugt diabéed aha/dmetaﬁénctme@ﬁdrcfn% Bidivddng HoLkgllévdlm)l udes
substltuted and unsubstituted al k and "heterocyclyl” and "aryl" and

" al koxipwerigg riglycesides npljoweing fige A94%388 DActrRagEsk npdlindavels.
Exanpl : j ST
(g (EBlemef R INCtadd B lobe S;‘%?eﬁfm A ARG
Y i s Sin gdditian, deceased jeve! ofdrigycenidesrand {reg r@ﬂmrtl@temtedupe

-CHZ 0) Wepresents =CH, -CH=, -
C%@es%ﬁné‘%melro‘?%%i@gﬁmﬁ%% and R2 are i ndependent |y

seIectedfromH C13alkyl C13alkoxy F, d, and Br; (lI) R3 and

R4 are ind I see from n
R S o el pn A B8Pt e b bee B,
met. hoxwgul:at@eﬂme@xpréss)orﬁ&tﬁmﬁoﬁéih@f ﬁutl@dﬁﬁ%@@ﬁl@m SicH&d eitief PPINRYN Fdr
hal o, cyano, %e.r oxy, C 2-4 acyl, Cl-4 alﬁg and Cl_3 al koxy; (o) R3

is i nd@ﬁ’@m@enl? Rsctqitédta@@*ncﬁhpwn ip blegk PRARIMediairg aqlmqg@ﬁ?&s epy R4
deps
It fl :‘ Inu%r one&é*lé{a%eé@r?%&q?rﬂ n]‘HBsGa [?%8?!g§né§%h fo Bg%?or o%tefj I\Aﬂg’rtgﬁet hyl ,

di chl omaxﬁleardeoqﬁbhgrbrepn‘dsaonscﬁféRﬂ'dsuencnhg Medmrﬁohmtmpld and thyroid

LA R A L,
f - OSksin), ald GHIFACs (hiSton&2eEXdase) dT hiOchiditiamsdifdctiymedihiedtsd
rom

nd neth R5 .is. sel ctedfr Cl.7 alk
al koxl_{he@,? nyglgpkgq@gp%r@?ﬂ.l?%gﬁm]%gp Yge aig %panég %A"@Cﬁ:&nyl oXY,
C3-7 CN@H%&M PP@RJeIf@/@e@afdf%me %'ek@%)QC@zrﬁ%d‘(Mbtl Acad. Sci
C _sal koxy- C1. 5al kox and C3 _T7cycl oal kyl oxy- G _7al koxy; (s) R5 is
sel ect 845 PB(H)-2fHl dey (phenyl ) C1_ 5al koxy, (phenyl)d 5al kyl,
C2_5het eroaryl oxy, C2_5heteroaryl Cl_5al koxy, C2- sheterocycl yl oxy,
C3_7cycl oal kyl -C1. 7al kyl , C3_7cycl oal kyl - G gal koxy, and C3.
7cyc| oal kyl ®ome @speats Iof/the ibventied nelaatdﬂio {rejtireehyiperisiglyeeridemia; misirg F,

1 vor byt P Rl P P SndRt Bl Rl rieshiat Rl ey,

trifl ugeanehbys of tréahtf{ﬂdméfé@édwated mﬂ nmptdw«yant:( inNthBlextdrs, Guehion, en
fromH CF3, net d and i's selﬁa%thdfromH d

and nedegree of wﬂepsifepgs surlner aeemaoﬁgrmaltwwﬂaﬁﬁw er gKatNgkt hoxy,
and Rppsapigd ected fromH d, and nethyl, and X is a coval ent bond,
(x) RLis selected fromH, CF3 net hyl, CI, and nethoxy, and R2 is
selected fromH d, and nethyl, X is coval ent bond, Yis S and Zis
0; (y) XisOaninsO; (z)XisOaninsS; (aa) Yis 0 and Z
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is 0; (bb) Yis Sand Zis 0; (cc) R is Hand R5 is selected from
Cl_7 al kyl, Ci1-6 al koxy, C2_7 al kenyl, C2_7 al kenyl oxy,
C _eal koxy- G ealkyl and G 5al koxy- Cl _5al koxy; (dd) R6 is Hand RS
is selected_from Cl al kyl, Cl4 alkoxy, C2-5 al kenyl, 02-5
al kenyl oxy, é‘r‘?dn‘(ﬁntmgel’f; T desaibedbejow. dae SRGC'f§atF¢ralﬁ@f@Bgi3§ as
select

aldwe m)eﬂen%sa@tﬁbmpgmés WeYhthediE D) difilidtion Sl AUSHRANH;

3al kox sele
rret hox>E,) léﬁ&acé@d%l@@'cﬁ(%ﬁm@l@& Jpthey Emfrosireeytsbayd ciairopr openyl oxy,
et hoxy- met hoxy, met hoxy-net hoxy, nethoxy-nmethyl, nethoxyethyl,
et hoxynmet hyl , and ethoxy-ethyl; (g9) Rl is selected fromH, CF3,
methyl, d, and nethoxy, R2 is selected fromH C, and nethyl, R3 is
selected fromH F, d, nmethyl, and nethoxy; and R4 is selected from
F, A, nethyl, trifluoromethyl, trifluoronethoxy, fluoronethyl,
fl uoronet hoxy, difluoronethyl, difluoronethoxy, and nethoxy; (hh) X
is 0 Yis O R3is selected fromH F, O, nethyl, and nethoxy; and
R4 is selected fromF, d, nethyl, CF3, OCF3 and nethoxy; (ii) Xis
O, Yis S R3is selected fromH, F, d, nethyl, and nmethoxy, and R4
is selected fromF, O, nmethyl, CF3, OCF3 and nethoxy; (jj) X is
covalent bond, Yis S, 53 is selected fromH F, d, nethyl, and
nmet hoxy, and 54 is selected fromF, d, nethyl, CF3, OCF3, and
met hoxy; (kk) Yis O, Zis O, R3is selected fromH F, d, nethyl,
and nethoxy; and R4 is selected fromF, O, nmethyl, CF3, OCF3 and
met hoxy; (lI1) Yis S, Zis 0, R3is selected fromH, F, CI, nethyl,
and rnethoxy, arid 54 is sclected fromF, d, methyl, CF3, OCF3 and
met hoxy; (m) R3 is selected fromH F, d, nethyl, and nethoxy, 54
is selected fromF, O, nmethyl, CF3, OCF3, and nethoxy, R5 is
selected from Cl-7 al kyl, Cl-6 al koxy, C2-7 al kenyl, C2-7 al kenyl oxy,
C _6al koxy- Cl1. 6al kyl , and Cl5al koxy-Cl. 5al koxy and R6 is H, (nn) X is
O, Yis O, R5is selected fromCl-3 al kyl, Cl1_3 al koxy, C24 al kenyl,
C2. 4 al kenyl oxy, and G . 3al koxy-G . 3al koxy, and R6 is H (o0) X is O,
Yis S, R5is selected fromCl-3 alkyl, Cl1.3 al koxy, C24 al kenyl, C24
al kenyl oxy, and G . 3al koxy-C _3al koxy, and R6 is H (pp) Xis 0, Yis
O, Rl is selected fromH, CF3, nmethyl, d, and nethoxy, R2 is
selected fromH d, and nethyl, 53 is selected fromH, F, d
nmet hyl , and nethoxy, R4 is selected fromF, d, nethyl, CF3, OCF3 and
met hoxy, and nis 1; (gqgq) Xis 0, Yis S, R is selected fromH, CF3,
methyl, d, and nmethoxy, R2 is selected fromH d, and nethyl, R3
is selected fromH F, d, nethyl, and nethoxy, and R4 is sel ected
fromF, d, nmethyl, CF3, OCF3 and nethoxy; (rr) Xis 0, Yis S Rl is
selected fromH, CF3, nethyl, C, and nethoxy, R2 is selected fromH
Cl, and nethyl, R3 is selected fromH F, d, nmethyl, and nethoxy, R4
is selected fromF, d, nethyl, CF3, OCF3 and nethoxy, and n = 1; or
(ss) Xis 0, Yis S Rl is selected fromH, CF3, nethyl, d, and
met hoxy, R2 is selected fromH d, and nethyl, R3 is selected from
H F, d, nmethyl, and nethoxy, R4 is selected fromF, d, nethyl,
CF3, OCF3 and nethoxy, R6 is selected from Cl_3 al kyl, Cl1_3 al koxy,
C24 al kenyl, C24 al kenyl oxy, and Cl_3al koxy-Cl_3al koxy, R6 is H, and
n = 1; or conbinations of the above. Accordi ng to anot her
aspect of the invention, Formula (1) is nodified such that - Wcan
al so be a covalent bond, and R6 is H when represents a group

selected froma coval ent bond, -CH=, -CH2-, -CH2-CH2--, -CH2-CH=, and
-CH=CH, or R6 is absent whenWepresents a group selected from=CH,
=CH CH2-, and =CH CH=. Particul arly, exanples of Formula (I)

i ncl ude those conpounds wherein: (a) Xis O and Yis 0; (b) Xis a
coval ent bond and Rl is selected fromH, CF3, nmethyl, d, and



ntathy?; (h) R and R2 are independently selected fromH, nethyl,
met hoxy, F and C; (i) R3 is independently selected fromH, F, d,
met hyl, and methoxy; (j) R4 is independently selected fromF, O,

met hyl , methoxy, trifluoronethyl, fluoronethyl, difluoromethyl,

chl or od\. fTarmionet hyl , di chl or of | uor onet hyl, f1l uor onet hoxy,

di f | uoronet hoxy, chl orodifl uoromethoxy, dichlorofl uoronethoxy and
trifluoronethoxy; (k) R3is selected fromnethyl, nethoxy, H d, Br,
|, OH, - CH(Th8Xtérm ‘etiBject’ @6uded hePéGrQr@ﬂa?s oéhm%f Al a fidrifal, and

R4 is selectedfromH d, and S selectedfrom " F,

. mem Pfei?rab'#ét Nikan, Wi seean Beicbiacal yeaimert, cbservaiarmyt

quoro ntdi 1 uoromethyl, fluoronethoxy, difluoronethoxy,
trifl uoromat?ly trifluoronethoxy, and net hoxy (m R6 is selected
fromGC .7 alkyl, C _6 al koxy, C2-7 al kenyl, 7 al kenyl oxy, C2-7

o I e B Sl st BBLHE o T 5515 5L Wt amou

C34cycbbaxttia§t lcoxnpoCid PEbkmce(ltﬁal %eﬂt&héi e’légﬂb?ﬂ'él UltﬁOQi@élQﬁtn@éHlélﬁélm
G..7 alk Cl.,.5 -7 al ken a
G . sal ﬁe&? pge Bd Y&%ﬁ“% SR f“ﬁ%@'l@éby thatds ging: SO(I@%& IR feseRrchat R

i s sel gstbashridi Fﬂe@?ca5d6éﬂ§ryér otﬁar‘khﬂiciéﬂxw?lcﬁgncr?u@éskﬁl@éilat o%ré\lentlo

al keny| oxy, and koxy- C koxy 'S se?ect ed
f rom die%t"@nmr ’fhsaielsy &f tk@@setmpragne@wyn of trssymiemslob e, disease or

Sanlggp@érgém Jbkexy; (g) R6 is Hand RS i's selected from net hoxy,
ethoxy propoxy i sopropoxy, propenyl oxy, isopropenyl oxy,
et hoxy- met hoxy, met hoxy nmet hoxy, nethoxy-nmnethyl, methoxyethyl,

conty nati orconfieheE iRy of ndfecafnedlzfB] fYFRAR A agmgbﬁ%aﬁ%?g F the

presenlimlted/m;ﬂlamtesanatwb\tdsomer dise&sasMeatalidlic) X S@tiromd, wherein X is

il G N A i TN
i's s@fstipidechih,ARR@scleldsisiBfd @désitpr ovi ded when Y is 0, Z is O;

For therapeutic purposes, the term “jointly effective amount” as used herein,
means that amount of each active compound or pharmaceutical agent, alone or in
combination, that elicits the biological or medicinal response in a tissue system,
animal or human that is being sought by a researcher, veterinarian, medical doctor or
oiher clinician, which includes alleviation of the symptoims of the disease or Gisoider -
being treated. For prophylactic purposes (i.e., inhibiting the onset or progression of a
disorder), the term " "jointly effective amount” refers to that amount of each active
compound or pharmaceutical agent, alone or in combination, that treats or inhibits in a
subject the onset or progression of a disorder as being sought by a researcher,
veterinarian, medical doctor or other clinician. Thus, the present invention provides
combinations of two or more drugs wherein, for example, (a) each drug is
administered in an independently therapeutically or prophylacticaily 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
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are independently selected fromH, Ci1-3 alkyl, Cl1..3

Ellkg:(]s, m?lal o, and ﬁRaRb V\,h)érei n Ra and R6 are independently H or Cl1-3
alkyl;  R3 and F34 are independently selected fromH halo, cyano,
hydroxy, acetyl, CIl-5 alkyl, Cl14 al koxy, anq NFU% wherein Re and Rd
are i nd’@ﬁélh\@éwpnyon-(ca)boﬂl oBrT@r&Mrugpace/admmgitma lRana:trg%Lrﬁgttgglrif shet

; S . : [ eytjca acce
? ﬁfa?eg{‘t.h é%egg&r:rggﬁ%%@:oﬁy {a{l}éc gra?ﬁﬂg?q?ﬁ‘g@Lﬂ"reoh'}’/t&.{ﬁ%&‘?@l?eﬁf@ Q| ect ed
from Avephyactinwhen administered together. _
[4][[ 2- et hoxy-314-(trifl uoronethyl)phenoxy] propyl pi 0] - 2-

met hyl phenoxyk, Acetic acid,

[ 44( 2R) - 2- etlhiss Shérdits héi%pé@%&@%b?@&ﬁﬁ&%ﬂ{&%éé YU 6% part of a
met hyl phenox 11 aci d,

d Acet :
[4- [ [ ( ZSPSBUBbgrafna'alfopanc teliowshiclue spiaighbagd ipraimisitchiafis-Eving 1

x ' tion
met hyl RB% | b’ég'lea% IS[lbﬁ QL‘, ld;.’s, 69.4, 395? 2.5,0(:];!' atnry]/eotf%rerséﬁaeta, Ellnn(}/Squ‘ISS

h :
E ;r }\/091(:a [ﬂﬁllgf%l;z— nofed; intlude botresubstityibe aod yimettutit)ted wioidiad, fREhEXanipienox
y} - acetd

( 2- Vet %%?EW[ %?EE%;P(F'FF%‘??% ?WJ ﬁffﬁl”ﬂzwyﬁfﬁ:)ﬁ’w pemiyl %@baﬁhwlepbpMno
xy}- a rapentyl, 3-(2-methyl)butyl, 2-pentyl, 2-met ylbutyl, neopentyl, n-hexyl, 2-
(haa- ypnes g et TR TR PRSI 2501 o
(R - { 452 betircitbaxafr iyt oFd st AP =RBSPINAEE BRY S GRRYY] - 2- et
%/:Q;) " [ 2‘%%@%%3&5%@?%&@ 9ne fr mare subsintiarsy suhes orte dayb Sy famay 1]
(o[ 2 B Moo, TS SURSTaR 7% b i e iprgromsssimeipnen
oxy}- &edlar tchierodfluoro), o_r dlfﬁrer.]tf(cﬂlo;'c())bentzyl- Ior awleno(;?(etyylbs}uggytluéelﬁ)f anyl | -p
E gn ﬁ;ﬁg@gﬁe%%gghggﬁ%fe% A7 e aloglﬁqugucrpas Huor%methyl, chloromethyl,
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), alkoxylalkyl,
nitroalkyl, alkylalkyl, cyanoalkyl, phenylalkyl, heteroarylalkyl, heterocyclylalkyl,
phenoxyalkyl, heteroaryloxyalky! (such as 2-pyridyloxyalkyl}, heterocyclyloxy-alky!
(such as 2-tetrahydropyranoxy-alkyl), thioalkylalkyl (such as MeS-alkyl),

' -iniophenylalkyl (such as phS-alkyl), carboxylalkyl, and so on. A di(C 13 alkyijanino
group includes independently selected alkyl groups, to form, for example,
methylpropylamino and isopropylmethylamino, in addition dialkylamino groups having
two of the same alkyl group such as dimethy! amino or diethylamino.

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

2-penten-4-ynyl, are grouped as alkynyls herein. Alkenyl includes cycloalkenyl. Cis
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{412- Et hoxymet hy1-3-(4-trifluoromet hyl - phenoxy}- propyl sul fanyl j - 2- net
hyl phenoxyl -aceti c aci d;

{444- Et hoxy-2-(4-trifluoronethyl-phenoxynethyl)-butyl sul fanyl]-2-neth
yl phenoxy}-aceti c aci d; _ _

(442- ( Bndtiransweri(hR) opth66)-omys aeet ihoiagpd Jvithih theiifivantionméalphylpivagdey ) -

1J.-.2- - ph - tic.acid: -
(15 oyt 65t U s R ioBR g Byt ot bpiee tn cupgaionvhet
y| phenaxy thisakeng. aci d; _
{415- Cyano-2-(4-trifluoromethyl - phenoxynet hyl ypent - 4- enyl sul fanyl j - 2-
met hyl phenoxy}-acetic acid,

{3- Chl or 0- 44Re (émi *diftynyP HRIRIGDIHBRASMP R sBAibkt Slif 3RY bhaihegy 1}

- i d;
{ gcﬁxtalt Ey&&a@qwaﬁicalsl asorheve with atdeastong)capbgrtcanbioh tugle dioat igp): phenox

hy la) I ]- - t] lL,d: .
Y ito. BRI L N, bR e B AL P s iR ny i
henoxy hawogta ixture @f double bonds and triple bonds, such as 2-penten-4-ynyl, areI f |
(402 i o AR A abbs REAREILAY Ly logRinyt) - Propyt sul fany
{2-Met hyl-413-(4-trifluoronethyl - phenoxy)-propenyi sul fanyl ] - phenoxy} -
? g-eNLtC hf/‘(i'- ?Jl'?@ FRIfYIcs g MERd bﬁr@fm)élyefher( used 2lpng oF agperyal asubatupnt
but yl Nyrd AERY aci d;
Vli- {ng}d}i@el{?ﬂﬁggg%ge?ﬁ? rif i-!t_?'or onet hyl - phenyl) - but yl sul f anyi ;
-2-nmet hyl - pi - Ez. nox-y-}- acetic acid;

{442- Et hoxyTds (il ‘%Bgigléﬂ‘ GG B M Al 3560, BHlotSaNd fudromet NY! -

phenoxy}- acetic acid, _
{412-(4-Trifluoronet hyl - phenoxynet hyl ) - but yl sul f anyl Fphenoxyl - aceti c
aci d; g 8 g WA . . .
{ 2- Mt hy 1- 412 B 79 96t HPd PRI IS anpubeteior i sastited phen
oxy} - awoetdtic hydiatarbon ring system such as phenyl and naphthg()l. When the Ar or ar&l
{444- Met hoxg/- - (t,4-t rifluoronethyl-phenoxynet hyl)-butyl sul fanyl]-2-nmet
hy! pheWB%i?}' S ﬁ@é"t ifyted 4t gay have one to three substituents which are independently
selected from C4-Cqg alkyl, C4-Cg alkoxy, fluorinated C4-Cs alkyl (e.g., trifluoromethyl),
fluorinated C+-Cs alkoxy (e.g., trifluoromethoxy), halogen, cyano, C4-Cs alkylcarbonyl
such as acetyl, carboxyl, hydroxy, amino, nitro, C4-C; alkylamino (i.e., -NH-C4-C;4
alkyl), C1-C, dialkylamino (i.e., -N-[C4-C4 alkyl]> wherein the alkyl groups can be the
same or different), or unsubstituted, mono-, di- or tri substituted phenyl whersin the
substituents on the phenyl are independently selected from C4-Cs alkyl, C1-Cg alkoxy,
fluorinated C4-Cs alkyl, fluorinated C4-Cs alkoxy, halogen, cyano, acetyl, carboxyl,
hydroxy, amino, nitro, alkylamino, dialkylamino or five or six membered heteroaryl
having 1-3 heteroatoms selected from N, Q and S.

The term "heteroaryl" as used herein represents a stable, unsubsituted or
substituted five or six membered monocyclic or bicyclic aromatic ring system which
consists of carbon atoms and from one to three heteroatoms selected from N, O and
S. The heteroaryl group may be attached at any heteroatom or carbon atom which
results in the creation of a stable structure. Examples of heteroaryl groups include, but
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(2-Met hy1-413-(4-trifluoronet hyl - phenoxy) - propyi sul f anyl Fphenoxy} - ace
ti i d;

{IZ-CI\/Z"tslhyI -414-(4-trifluoronethyl -phenyl)- 3, 6-di hydr o- 2H pyr an- 2-

yl met hyl sul f anyl | - phenoxy} - aceti c aci d;

{ 2- Vet laye notilmited fo, behziovidametyhybenaisergAdlylbbénferanyis bbhzopyrddengnoxy} -
(R~ { 2 SEDEEastrow. CRrPINAZR SRCERIERSBR T P2 oanarszabyciranyhet
Chy PL T RO, szl el oyl o, soberachen, o,
) - acet il@lé@lﬁ? isothiazolyt, Isoxazolyl, oxazolyl, purinyl, pyrazinyl; pyrazolyl, pyridazinyl,

(R -3 iyt BYdmHyY loyRORR SRy GRSk, R BEE-S, FABYGY BidFRey] oP "
noxy}- a ,

(R) - { 2imazohy.1 When the-heterpaybgrowptis exlystiited ptoprhetérpbpb gtodpsmby Aayé kphe
(s 176 % Yol substituonts including, hut ngtimitadfa: GiyFa eyl aalagen. swekasdy ) - a

cetic acid;

- (45 - - - 1] -2- hyl - ph
§ R ;Céf’ﬁg géﬁ'hee E%rﬁjall'wt{e?h hc@&gu)ﬁélﬁﬁtgg )c/)lpBior?alflty)/e;lu%gtlitzjfaezrcljyncn]narorgg%ic %ngsphaev?lgg Y
et hoxy e3rbofi-dttrn lane R teisheny hBRIGIN (P OV sHHaBstdnR Rt ksBs &t be

aci d;

(R) - { 358N Iy GORA N the-1ing. A betsienisly) may-ha sriurated, aytially| saturated; pheny 1)

-acet i ofhati : T

(R -{ 423@%‘@'&-%{? 3??'_rFT’ﬁmLFA‘?%?r%?ﬁ?["%ﬁ'g'n'&'b’f‘? SYER0PIUM My 11 - 2- et hy

| phenyindazolainyh iraigezolinyasatpholinyl, p]peraziﬂyl. piperidyl, pyridyl, p_y;anyl,_ -
R) - {40{d; YVisuds rif - - phengxy) - propyi sui f anyi j - 2- ne

ﬁ,y| pheﬁi'%gﬁf@?n'w)f@%g@% Eyljgéi?{Wr%)ﬁXyl, and %ié/r?yl.

(R -{2-Methyl-412-(4-trifl uoronethyl-phenoxynet hyl)-butyl sul fanyl]-

phenyl sul f 1l-agetic acj.d;

(R -{2- Met ﬁ‘%%i?- M?Fi'ﬂ"ﬁﬁi?w’fﬁw' PRENGISTREYAY MBURFHesAVAIGAGE | phe

nyl sul temetiingited tike @8t 6f the molecule through a carbon atom, such as 3-furyl or 2-
imidazolyl, or through a heteroatom, such as N-piperidyl or 1-pyrazolyl. Preferably a
monocyclic heterocyclyl has between 5 and 7 ring atoms, or between 5 and 6 ring
atoms; there may be between 1 and 5 heteroatoms or heteroatom moieties in the ring,

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

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



Acet'i ¢ aci d,

{4-[(2R) - 2- hydr oxy-3-(4-trifluoronethyl - phenoxy) - propyl sul fany11-
2- et hyl - phenoxyl -; Acetic acid,

{4-[(2S) - 2- hydr oxy- 3- %ﬁ-t ri fluoronethyl-phenoxy)-propyl sul fanyl] -
2- met hyl - phe%@ximen,deg t the definition of any substituent or variable at a particular

- e (A1 - -, - 2-met hyl - phenoxyba
ot ¢ aopaorrindmoldgule 1 RBXde BT RP itha Pt S¥ihaiedn chammbieviont
cont ai nis ngdersoorbthiabesbsiituarts agd sobstitutiotspatferrObAMhE cbibouhds of this

o oA SRR Gr e sk e b o e ompouniaila
Exanpl egeahentiedligrtdisle eammeutnsn Haehiles)nsg B dcRARULY Takh fn the

Conmpound Nunber Structure
bel ow. a-lr_'?gsls gve as ﬂ%)se 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 connection
point of the rest of the molecule. For example, ethoxymethyl js CH;CH,OCH;- and
phenylethyl is a phenyl group linked by -CH,CH,- to the rest of the molecule (and not
a phenyl group linked to the molecule with a CH3CH, group as a substituent on the
phenyl.) Where parentheses are used, they indicate a peripheral substitution.

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.

Compounds of the invention are further described in the next section.
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0 CF3*2 HO2C....",.00is CF3 3 H®2C.,...0 .., 40 cF3 4 H®C,,..0

B. Compounds

The present invention features compositions containing and methods of using
compounds of Formula (1) as described above. Unless otherwise noted, in Formula
(1), each hydrocarbyl (alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, 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.

Examples of the present invention include those compounds wherein: (a) Xis S
or O; (b} X'is a covalent bond; (c) Xis O; (d) Yis O; (e) Yis S; HZz is O; (9)Zis CHor
CHy (h)-~--- W----- represents —CHz— or —CHy—CHp—; (i) -~--- Weo-oou
represents —CHy—; (j} - - - - - W----- represents =CH—, —CH=, =CH—CHy—, —
CHy—CH=, =CH—CH=, or —CH=CH-—; (k) R1 and Rz are independently selected
from H, Cy.zalkyl, C4.3 alkoxy, F,' Cl, and Br; (I) Rz and R, are independently selected
from H, halo, cyano, Ci4alkyl, and Cy_3 alkoxy; (m) Rs and Ry are independently
selected from H, methyl, methoxy, F and CI; (n) R3 and R, are independently selected
from H, halo, cyano, hydroxy, C 24 acyl, C14 alkyl, and C4.z alkoxy; (0) Ra is
independently selected from H, F, Cl, methyl, and methoxy; (p) R4 is independently
selected from F, Cl, methyl, methoxy, trifluoromethyl, fluoromethyt, diflucromethyl,
chlorodifiuoromethyl, dichlorofluoromethyl, fluoromethoxy, difluoromethoxy,
chlorodifiuoromethoxy, dichloroflucioimethoxy and wriiluurometnoxy; (g) R is selectad
from hethy!, methoxy, H, Cl, Br, I, OH, —CH(CF3),, CF3, —OCFs, —~N(CHs), —O—
CH,COOH, and —COCHj3, and R is selected from H, Cl, and methyl; (r) Rs is
selected from Cy7 alkyl, C1. alkoxy, Coz alkenyl, C,7 alkenyloxy, Ca7 alkynyl, Co
alkynyloxy, Cs7 cycloalkyl, Cs.7 cycloalkoxy, C1.salkoxy-Cqalkyl, C,.salkoxy-C1.salkoxy,
and Czzcycloalkyloxy-Ci.ralkoxy; (s) Rs is selected from and phenoxy, (phenvyl)C.
salkoxy, (phenyl)C4.salkyl, Co.sheteroaryloxy, Cs.sheteroarylCysalkoxy, Co.
sheterocyclyloxy, Cs.rcycloalkyl-Cy.ralkyl, Cazcycloalkyl-Cqzaikoxy, and Cs.
reycloalkyloxy-Ca.salkyl; () Rsis H; (u) Ry is selected from H, F, Ci, methyl, and
methoxy, and R4 is selected from F, Cl, methyl, fi uoromethyl, difluoromethyl,
fluoromethoxy, diflucromethoxy, trifluoromethyl, trifluoromethoxy, and methoxy; (v) Ry’
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is selected from H, CF3, methyl, Cl, and methoxy, and Ry is selected from H, Cl, and
methyl; (w) Ry is selected from H, CF3s, methyl, CI, and methoxy, and R, is selected
from H, Cl, and methyl, and X is a covalent bond: (X) Ry is selected from H, CF3,
methyl, CI, and methoxy, and Ry is selected from H, Cl, and methyl, X is covalent
bond, Yis S, and Zis O; (y) Xis O and Y is O (z)XisOandYis S;(aa) Yis O and Z
is O; (bb) Y is S and Z is O; (ce) Rsis H and Rs is selected from Ci7alkyl, Cy.s alkoxy,
Cz7 alkenyl, Ca7 alkenyloxy, Ci.salkoxy-Cy.salkyl, and C1salkoxy-C_salkoxy; (dd) Rgis
H and Rs is selected from Cy.5alkyl, Ci4 alkoxy, Ca.salkenyl, Co.5 alkenyloxy, and Ci.
salkoxy-Ci.salkoxy; (ee) Rsis H and R is selected from Cy. alkyl, C13 élkoxy, Coa
alkenyl, Co.4 alkenyloxy, and Cs.salkoxy-C1_salkoxy; (ff) Reis H and Rs is selected from
methoxy, ethoxy, propoxy, isopropoxy, propenyloxy, isopropenyloxy, ethoxy-methoxy,
methoxy-methoxy, methoxy-methyl, methoxyethyl, ethoxymethyl, and ethoxy-ethyl;
(99) Ry is selected from H, CF3, methyl, CI, and methoxy, R is selected from H, ClI,
and methyl, Rs is selected from H, F, CI, methyi, and methoxy; and Ry is selected from
F, Cl, methyl, trifluoromethyl, trifluoromethoxy, fluoromethyl, fluoromethoxy,
difluoromethyl, difluoromethoxy, and methoxy; (hh) Xis O, Y is O, R is selected from
H, F, Cl, methyl, and methoxy; and R, is selected from F, Cl, methyl, CF,, OCF; and
methoxy; (i) X is O, Y is S, Ry is selected from H, F, Cl, methyl, and methoxy, and Ry
is selected from F, Cl, methyl, CF3, OCF; and methoxy; (i) X is covalent bond, Y is S,
Rs is selected from H, F, Cl, methyl, and methoxy, and Ry is selected from F, Cl,
methyl, CF3, OCF3, and methoxy; (kk) Y is O, Z is O, R is selected from H, F, ClI,
methyl, and methoxy; and Ry is selected from F, Cl, methyl, CF3, OCF3 and methoxy;
() Yis 8, Zis 2, Rs is selected from H, F, Ci, methyl, and miethoxy, and R, is sclected
from F, Cl, methyl, CF3, OCF3 and methoxy; (mm) R; is selected from H, F, CI, methyl,
and methoxy, Ry is selected from F, Cl, methyl, CF3, OCF3, and methoxy, Rs is
selected from C..7 alkyl, Cqg alkoxy, Ca.7 alkenyl, Coy alkenyloxy, Ci.salkoxy-C.salkyi,
and C4.salkoxy-Ci.salkoxy and Rg is H: {nn) Xis O, Y is O, Rs is selected from Cia
alkyl, C13 alkoxy, Co4 alkenyl, Co.4 alkenyloxy, and Csalkoxy-Ci.salkoxy, and Rg is H:
(00) Xis O, Y is S, Rs is selected from Cy.5 alkyl, C4.3 alkoxy, Co.4 alkenyl, Co4
alkenyloxy, and Cy.salkoxy-C+.zalkoxy, and Rg is H; (pp) Xis O, Yis O, R, is selected
from H, CF3, methyl, Cl, and methoxy, R, is selected from H, CI, and methyl, Rz is
selected from H, F, Cl, methyl, and methoxy, Ry is selected from F, Cl, methyl, CF,,
OCF; and methoxy, and nis 1; (qq) Xis O, Y is S, Ry is selected from H, CF3, methyl,
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Cl, and methoxy, R is selected from H, Cl, and methyl, R is selected from H, F, Cl,
methyl, and methoxy, and Ry is selected from F, Cl, methyl, CF3, OCF; and methoxy;
(rr) Xis O, Yis 8, Ry is selected from H, CFj, methyl, Cl, and methoxy, 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, CF3, OCFs and methoxy, and n = 1; or (ss) Xis O, Yis S,
Ry is selected from H, CF;, methyl, Cl, and methoxy, R; is selected from H, Cl, and
methyl, R; is selected from H, F, Cl, methyl, and methoxy, Ry is selected from F, Cl,
methyi, CF3, OCF3 and methoxy, Rs is selected from Cizalkyl, Cy.3 alkoxy, Co.y
alkenyl, Cz.4 alkenyloxy, and C1-aalkoxy-Cqsalkoxy, Rsis H, and n = 1; or combinations
of the above.

According to another aspect of the invention, Formula (1) is modified such that -
----- W- - -~ can also be a covalent bond, and Rgis Hwhen - ----W---..
represents a group selected from a covalent bond, —CH=, —CHy—, ~——CH>—CHo—,
—CH—CH=, and —CH=CH—, or Rgis absent when - - - - - Wo-uoo represents a
group selected from =CH—, =CH—CH,—, and =CH—CH==,

Particularly, examples of Formula (|) include those compounds wherein: (a) X is
O and Y is O; (b) X is a covalent bond and R; is selected from H, CF3, methyl, Ci, and
methoxy, and R;is selected from H, Cl, and methyl; (¢) Xis O and Y is S; (d) X is
covalent bond, Yis Sand Zis O; (e) Yis Sand Z is O; (f)YisOand Zis O; (g) Ry is
selected from H, CF3, methyl, Cl, and methoxy, and Ry is selected from H, Cl, and
mistiyt; (h) R, and Rz are independently seiected from i, methyl, methoxy, F ana Cf:
() Rs is independently selected from H, F, Cl, methyl, and methoxy; (j) R4 is
independently selected from F, Cl, methyl, methoxy, triflucromethyl, fluoromethyl,
difluoromethyl, chlorodifluoromethyl, dichloroflucromethyl, fluoromethoxy,
diflucromethoxy, chlorodiffuoromethoxy, dichlorofluoromethoxy and trifluoromethoxy;
(k) Ra is selected from methyl, methoxy, H, Cl, Br, I, OH, —CH(CF3)z, CF3, —OCF;, —
N(CHj3)z2, —O—CH,COOH, and —COCH,, and Rais selected from H, Cl, and methyi;
(I) Rs is selected from H, F, Cl, methyl, and methoxy, and R, is selected from F, Cl,
methyl, fluoromethyl, difluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethyl,
trifiuoromethoxy, and methoxy; (m) Rs is selected from C,.; alkyl, Cigalkoxy, Cs;
alkenyl, C27 alkenyloxy, Cz.7 alkynyl, C,7 alkynyloxy, Cs.7 cycloalkyl, Cs7 cycloaltkoxy,
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C1.galkoxy-Cy.galkyl, Cy.salkoxy-Cysalkoxy, and Cs.reycloalkyloxy-Cy.ralkoxy; (n) Rgis H
and Rs is selected from Cy.7 alkyl, Cy.¢ alkoxy, Co.7 alkenyl, Coy alkenyloxy, Cq_salkoxy-
Cisalkyl, and Cy.salkoxy-Ci.salkoxy; (0) Rsis H and Rs is selected from Cisalkyl, C14
alkoxy, Co.s alkenyl, Co.5 alkenyloxy, and Cq.salkoxy-Cq.salkoxy; {p) Rgis Hand Ry is
selected from Cy.3alkyl, C1.3 alkoxy, Ca4 alkenyl, Cz.4 alkenyloxy, and C1.zalkoxy-C.
salkoxy; (q) Rgis H and R is selected from methoxy, ethoxy, propoxy, isopropoxy,
propenyloxy, isopropenyloxy, ethoxy-methoxy, methoxy-methoxy, methoxy-methyl,
methoxyethyl, ethoxymethyl, and ethoxy-ethyl; or - -- - - Weeooo represents a
covalent bond; or combinations of the above.

In another example, compounds of the present invention can be those of
Formula (i1):

1

R
Ro Ra
HO H

Il

OH
)\/X
)

wherein
A i3 seiected from a covalent bond, S, or O;
YisSorQO;

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

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

R and Rz are independently selected from H, Cy.3 alkyl, C1.3 alkoxy, halo, and
NRaRp wherein Ry and Ry, are independently H or C.3 alkyl;
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Rs and R4 are independently selected from H, halo, cyano, hydroxy, acetyl, Cy.
alkyl, C14 alkoxy, and NR.Ry wherein R, and Ry are independently H or Cq.3
alkyl, provided that R; and R4 are not both H: and

nisior2;

or a pharmaceutically acceptable salt thereof.

Compounds of the present invention can also be selected from:
Acetic acid, [4-[[2~ethoxy—3-[4-(triﬂuoromethyl)phenoxy]propyl]thio]-2-

methylphenoxy]-,

Acetic acid, [4-[[(2R)-2—ethoxy—3-[4-(triﬂuoromethyl)phenoxy]prOpyI]thio]-Z-

methylphenoxy]-, and

Acetic acid, [4—[[(28)-2—ethoxy—3~[4-(triﬂu0romethyl)phenoxy]propyl]thio]-z—

methylphenoxyj-.

Specifically, compounds of the present invention further include:
{2-Methyl-4-[2-(4~triﬂuoromethyl-phenoxymethyl)-butyisulfanyl]-phenoxy}—acetic
acid;
{2-Methyl-4-[2~(4-triﬂuoromethyl—phenoxymethyl)—pentylsulfanyl]—phenoxy}-
acetic acid;
{4-{4-Cyano—2—(4-i‘riﬂuoromethyI-phenoxyme’chy!)~butyisui?any‘fj-Z%’r|eti‘ryl-
phenoxy}-acetic acid;
(R)-{4—[2-Allyloxy-3-(4-triﬂuoromethyf-phenoxy)—propylsuIfanyl]-2-methyl-
phenoxy}-acetic acid; .
(R)—{4—[2-Methoxymethoxy—3—(4-triﬂuoromethyl-phenoxy)-propylsuffanyl]-2-
methyl-phenoxy}-acetic acid;
{4-[2~Ethoxy—4-(4—triﬂuoromethyl~phenyl)-butylsulfanyl]-Z-methyl-phenoxy}—
acetic acid;
{3-Chloro-4-[2-ethoxy~3-(4-triﬂuoromethyl—phenoxy)-propylsulfanyl]—phenyl}-
acetic acid;
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{4-[2-Ethoxymethyl-S-(4-triﬂuoromethyl~phenoxy)-propy]su Ifanyl}-2-methyl-
phenoxy}-acetic acid:
{4-[4-Ethoxy—2—(4-triﬂuoromethyl-phenoxymethyl)-butylsulfanyl]—2~methyl~
phenoxy}-acetic acid;
{4—[2—(5—Chloro-thiophen-2-ylmethoxy)-3-(4-triﬂuoromethyl-phenoxy)-
propylsulfanyl]-2-methyl-phenoxy}-acetic acid;
{4-[3-Cyano-2-(4-triﬂuoromethyl-phenoxymethyl)-propylsuIfanyl]-z—methyl-
phenoxy}-acetic acid;
{4-[5-Cyano-2-(4—triﬂuoromethyl-—phenoxyméthyl)—pent—4—enylsuIfanyl]—2-methyl-
phenoxy}-acetic acid;
{3-Chloro-4-[2-(4—triﬂuoromethyl—phenoxymethyl)—butylsuIfanyl]—phenyl}-acetic
acid;
{2-Methy|-4-[3-(4-triﬂuoromethyl—phenoxy)-2-(4-triﬂuoromethyl-phenoxymethyl)—
propylsulfanylj-phenoxyl-acetic acid;
{4—[2—Benzyloxy~3-(4-triﬂuoromethyl—phenoxy)-propylsulfanyl]—2—methyl-
phenoxy}-acetic acid;
{4-[2-(4—Butyryl-phenoxy)‘—S-(4-triﬂuoromethyl—phenoxy)~propy!sulfanyf]—2-
methyl-phenoxy}-acetic acid;
{2-Methy|—4-[3-(4-triﬂuoromethyl—phenoxy)—propenylsulfanyl]-phenoxy}-acetic
acid;
{2-Methyl-4—[2-methylsulfanylmethoxy-4-(4~triﬂuoromethyl-phenyl)-
butylsulfanyl]-phenoxy}-acetic acid:
{4—{2,4~Diethoxy~4-(4—triﬂuai'omethyl-phenyl)-b-;;tylsuifaﬂyi}-.’«_‘-n‘iethyi-phanoxy}-
acetic acid ; '
{4—[2—Ethoxy—4-(4-triﬂuoromethyl-phenyl)—but-s-enylsuIfany]]—2~methyl-phenoxy}-
acetic acid;
{4—[2-(4—Triﬂuoromethyl—phenoxymethyl)-butylsulfanyl]-phenoxy}-acetic acid;
{2—Methyl-4-[2-(4—triﬂuoromethyl-phenoxymethyl)—heptylsulfanyl]-phenoxy}-
acetic acid;
{4u[4—Methoxy—2-(4-triﬂuoromethyl-phenoxymethyl)-butylsulfanyl]-z-methyl-
phenoxy}-acetic acid;
{2-Methyl-4-[3-(4—triﬂuoromethyl-phenoxy)-propylsuIfanyl]-phenoxy}-acetic acid;
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{2-Methyl-4-[4-(4-trifluoromethyl-phenyl)-3,6-dihydro-2H-pyran-2-
ylmethylsulfanyl]-phenoxy}-acetic acid;

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

(R)-{4—[2-Ethoxy—3—(4~triﬂuoromethoxy-phenoxy)-propylsulfanyI]~2-methyl-
phenoxyl}-acetic acid;

(R)-{4-[3-(4-ChIoro-phenoxy)—Z—ethoxy-propylsuIfany}]-z—methyl—phenoxy}—acetic
acid;

(R)-{4-[3-(4-tert-Butyl—phenoxy)—z-ethoxy-propy]sulfanyl]-2-methyl-phenoxy}-
acetic acid;

(R)-{2—Methyl-4—[2—(4—triﬂuoromethoxy—phenoxymethyl)-butylsulfanyI]-phenoxy}-
acetic acid;

(R)-{4-[2-(4—ChIoro-phenoxymethyl)-butylsuIfanyl]-2-methyl-phenoxy}-acetic
acid;

(R)-{4-[2—(4-tert-Butyl—phenoxymethy!)—butylsuIfanyl]-2-methyl-phenoxy}-acetic
acid;

(R)—{S—ChIoro-4-[2-ethoXy-3~(4-triﬂuoromethoxy-phenoxy)-propylsulfany!]—
phenyl}-acetic acid;

(R)-{S-ChIoro-4-[3-(4-chIoro-phenoxy)-2—ethoxy—propylsuIfanyl]—phenyl}-acetic
acid;

(R)—{4-[2-Ethoxy-3-(4-triﬂuoromethyl-phenoxy)-propylsulfanyt]—2-methyl—
phenyisulfanyl}-acetic acid;

{R;-{4 [2~Ethoxy—3-(4—triﬂuoromethoxy—phenoxy)—propyl:suffanyi]—2~methyi-
phenylsulfanyl}-acetic acid;

(R)-{2-Methyl-4-[2-(4-trifluoromethyl- phenoxymethyl) -butylsulfanyl]-
phenylsulfanyl}-acetic acid;

(R)-{2-Methyl-4-[2—(4-tnﬂuoromethoxy—phenoxymethyl)-butylsuIfanyl]-
phenylsulfanyl}-acetic acid:

Acetic acid, {4-[(2R)—2-hydroxy-3-(4-triﬂuoromethyl-phenoxy)—propylsu!fanyl]—
2-methyl-phenoxy}-;

Acetic acid, {4—[(28)—2-hydroxy-3-(4—triﬂuoromethyl-phenoxy)~pr0pyfsulfanyl]—
2-methyl-phenoxy}-; and
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{4-[2—Ethoxy—3-(4-triﬂuoromethyl-phenoxy)-prOpoxy]-Z-methyl—phenoxy}-acetic
acid.

The present invention also provides compositions containing and methods of
using compounds of Formula (I). In particular, the present invention provides
compositions containing and methods of using compounds of Formuia (1) as

exemplified above.

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

Compound

Number
Structure

1 HO,C._O. i CFs
S/ﬁ/\o/[ j

2 HO,C._O. i CF3
s’\(\o’ :

3 HOQC\/O\@ CF;
s/\(\o’ :
HGC. O CF4
4 o, O
S O

~
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6 ,-1 o-,,

OCF3 Tr'iICO0 %1 0._ 23 HO2C0 0 0 CF3

HOszO\@ CF3
S O :

10
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24 HR2CO 00 CF3 e-')---0 0.7,

| 0-,

11

HOQCVO { CF3
Sro/( ]

CN
12 HOC. .0 { oF,
S o’:j
CN
13 HO.,C._.O [ oF,
S/\I/‘\O/[ ]
OH
14

HOszO % CF,
S/\/\O /E J
OMe

° Hozo\/oj\)j\ Z CF3
= o™ I/\ /O/
- > O >
OEt
S/N\E/\o £ ]
OFt
17

HOZC\/O@ CF3
S/\/\O /[ ]
OEt

22

25 HO2CO 00 CF3 80 Orh 26




ip0 CF3 SCO 0 C 28 HO2CO

H>®2C0 .0 CF3 SO 0"_ Cf.- OH 27 HQ2C. ....
00 CF3 SO OBn
18 HOZCVO@ CF,4
s o :
O\]\
18 HO,C._.0 CFs
@s/\f\o@
Ojj
20

Sl

HOC._.O i CFa
S/ﬁ/\o/ : :
01

21

HO.C. 0. i CF,
S/\I/\O/i j
O\L

e

22
N
O
23 HO,C._.0 CF5
fls,\:/\c,)@r
o
O~

23



29 HO2CO 00 CF3 S---CO 0, O 30 H2C * 0 CF3 S'yst 0, 31 0

24 HO_-ZCVO\@\ oF,
s"\,/\o’ :
O
w

O

25 Hoacvo\@ CF,
S/\]/\O/( :
O
j

S

26 HOZC\/O@ CF,

S/\[/\O/E j
DU
0~ "CH

27 HO,C. 0. \J: : ~CF3
8/\|/\O

0

/S
—
Cl

28 Ho?_cvoﬁj\ CFs
S/\I/\ O/i ]
OBn

29 Hozcvo\é\ CFs
S/Y\ o@'/
ROt
OlMe
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30 Hozcvob\ CF,
OQ_(\/

O

o)
st Ho,u\,o@ QCHS
s’\[/\o
OH

30 H 02 c /O/CFS
, cl OFt
33 Hozcvob\ : CF3
S/Y\O
0

N

34 Hozovo\é = ] CF3
' = \S/T\_O/ o
O -

CFq

35 HO,C._O. i | CF,
s’to’ :
O
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36 Hozc\/o\éL oF,
S 0’©/ ’
o~
A
37 Hozcvo\é\ CF,4
S/\COQ/
O‘--./
38 HO,C._.O { oFy
S’Y\/©,
.
39 HOZC\/O@ cFy
S’ﬁA/@
0
j
S
40 HOzb\/O. :‘: CF3
3/\/\/@
41 HOC._ O f CFs
S/\(\/Q,
OH
_
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HO2C, ..., 0
42 HOzch@ CF,
S’Y\/@
M

43 Hogcvoﬁj\ ‘ Qca
OH

44 Hozcvob\ /O/CF3
OEt

45 Hozcvoé\ /©/CF3
OH

Where the compounds according fo this invention have at least one chiral
center, they may accordingly exist as enantiomers. Where the compounds possess
two or more chiral centers, they may additionally exist as diastereomers. fi is to be
understood that all such isomers and mixtures thereof are encompassed within the
scope of the present invention. Furthermore, some of the crystalline forms for the
compounds may exist as polymorphs and as such are intended to be included in the
present invention. In addition, some of the compounds may form solvates with water
(i.e., hydrates) or common organic solvents, and such solvates are also intended to be

encompassed within the scope of this invention.

The invention provides the disclosed compounds and closely related,

pharmaceutically acceptable forms of the disclosed compounds, such as salts, esters,
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amides, hydrates or solvated forms thereof: masked or protected forms; and racemic

mixtures, or enantiomerically or optlically pure forms.

Pharmaceutically acceptable salts, esters, and amides include carboxylate salts
(e.g., C 1.salkyl, cycloalkyl, ary!, 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 tissues of patients without
undue toxicity, irritation, or aliergic 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 iaurylsulfonate. These may include alkali metal and alkali earth
cations such as sodium, potassium, calcium, and magnesium, as well as non-toxic
ammonium, quatérnary ammonium, and amine cations such as tetramethy!
ammonium, methylamine, trimethytamine, and ethylamine. See example, S.M. Berge,
et al., “Pharmaceutical Salts,” J. Pharm. Sci., 1977, 66:1-19, which is incorporated
herein by reference. Representative pharmaceutically acceptable amides of the
invention include those derived from ammonia, primary C 1 alkyl amines and
secondary di {C 1.5 alkyl) amines. Secondary amines include 5- or 6-membered
heterocyclic or heteroaromatic ring moieties containing at least one nitrogen atom and
optionally between 1 and 2 additional heteroatoms. Preferred amides are derived
from ammonia, C 4.3 alkyl primary amines, and di (C 1 alkyl)amines. Representative
pharmacsuticaily acceptable esters of the invention include C 17 alkyl, C .., cycioalkyi,
phenyl, and phenyl(C 15 )alkyl esters. Preferred esters include methyl esters.

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

HYDROXYL PROTECTING GROUPS

28



-..».0CF3 OH 42 H2CO 0 O CF3 43 H®RC O 0O S')CO OH 0 CF3

Protection for the hydroxyl group includes methyl ethers, substituted methy!
ethers, substituted ethyl ethers, substitute benzyl ethers, and silyl ethers.

Substituted Methyl Ethers

Examples of substituted methyl ethers include methyoxymethyl,
methylthiomethyl, f-butylthiomethyl, (phenyldimethylsilyl)methoxymethyl,
benzyloxymethyl, p-methoxybenzyloxymethyl, (4-methoxyphenoxy)methyl,
guaiacolmethyl, f-butoxymethyl, 4-pentenyloxymethyi, siloxymethyl, 2-
methoxyethoxymethyl, 2,2,2-trichloroethoxymethyl, bis(2-chloroethoxy)methyl, 2-

(trimethylsilyl)ethoxymethyl, tetrahydropyranyl, 3-bromotetrahydropyranyl,
tetrahydrothiopyranyl, 1-methoxycyclohexyl, 4-methoxytetrahydropyranyl, 4-
methoxytetrahydrothiopyranyl, 4-methoxytetrahydrothiopyranyl S,S-dioxido, 1-[(2-
chloro-4-methyl)phenyl]-4-methoxypiperidin-4-yl, 1,4-dioxan-2-yl, tetrahydrofuranyl,
tetrahydrothiofuranyl and 2,3,3a,4,5,6,7,7a-octahydro-7,8,8-trimethyl-4,7-

methanobenzofuran-2-yl.

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

chloroethoxy)ethyl, 1-methyl-1-methoxyethyl, 1-methyl-1-benzyloxyethyl, 1-methyl-1-
benzyloxy-2-fluoroethyl, 2,2,2-trichioroethyl, 2-trimethylsilylethyl, 2-
(phenyiselenyl)ethyl, t-butyl, allyl, p-chlorophenyl, p-methoxyphenyl, 2,4-dinitrophenyl,

and benzyl.

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

dimethoxybenzyl, o-nitrobenzyi, p-nitrobenzyl, p-halobenzyl, 2,6-dichlorobenzyi, p-
cyanobenzyl, p-phenylbenzyl, 2- and 4-picolyl, 3-methyl-2-picolyl N-oxido,
diphenylmethyl, p, p’-dinitrobenzhydryl, 5-dibenzosuberyl, triphenyimethyl, o-
naphthyldiphenylmethyl, p-methoxyphenyldiphenylmethyl, di(p-
methoxyphenyl)phenylmethyl, tri(p-methoxyphenylimethyl, 4-(4'-
bromophenacyloxy)phenyldiphenylmethyl, 4,4',4"-tris(4,5-
dichlorophthalimidophenyl)methyl, 4,4',4"-tris(levulinoyloxyphenyl)methyl, 4,4’,4"-
tris(benzoyloxyphenyl)methyl, 3-(/fmidazol-1-yimethyl)bis(4 ',4"-
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Where the conpounds according to this invention have at | east one
chiral center, they may accordingly exist as enantioners. \Were the
conpounds possess two or nore chiral centers, they nay additionally
exi st aslindethokgpremyhmethyilt 1,1 bid(4-rhethorgeieayhadpirealinfdthyl SoehtH rpl09RES

vent | BRI 2 o R P KBy et porREORBIfot aode.

, COMPOUbEAZIEBHIL6IS 5, S8idkio/nor phs and as such are intended to be
included in the present invention. In addition, some of the conpounds

may form solvates with water (i.e., hydrates) or conmon organic

sol vent s, angilsglﬂf?;r%m vates are al so intended to be enconpassed

within the s his invention.
Examples of silyl ethers inclpde trimethylsilyl, triethylsityl, triisopropyisilyl,

dimethylisopropylsilyl, diethylisopropylsilyl, dimethylthexylsilyl, -butyldimethylisilyl, &
butyldiphenylsilyl, tribenzylsily!, tri-p-xylylsilyl, triphenylsityl, diphenylmethylsilyl, and -
butylmethoxyphenylsilyl.‘

Esters

In addition to ethers, a hydroxy! group may be protected as an ester. Examples
of esters include formate, benzoylformate, acetate, chioroacetate, dichloroacetate,
trichloroacetate, trifluoroacetate, methoxyacetate, triphenylmethoxyacetate,
phenoxyacetate, p-chiorophenoxyacetate, p-P-phenylacetate, 3-phenyipropionate, 4-
oxopentanoate(levulinate), 4,4-(ethylenedithio)pentanoate, pivaloate, adamantoate,
crotonate, 4-methoxycrotonate, benzoate, p-phenylbenzoate, 2,4,6-
trimethylbenzoate(mesitoate)

Carbonates

Examples of carbonates include methyl, 9-flucrenylmethyl, ethyl, 2,2,2-
trichloroethyl, 2-(trimethylsilyl)ethyl, 2-(phenylsulfonyl)ethyl, 2-
(triphienylphosptuitiojethyl, isobutyi, vinyi, dliyi, p-nitrophenyl, bénzyi, p-
methoxybenzyl, 3,4-dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, S-benzyi
thiocarbonate, 4-ethoxy-1-naphthyl, and methyl dithiocarbonate.
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The invention provides the disclosed conpounds and cl osely rel at ed,
pharmaceutically acceptable forns of the disclosed conpounds, such as
salts, esters, amdes, hydrates or solvated fornms thereof; masked or
protected fornms; and racem c m xtures, or enantionerically or
optical |y pulssisted fleavage Phar maceutical |y acceptable salts,

esters, and ] I C xyl. at e, sal t e.d. 1-8, al kyl,

cycl oal kyl , %%Hﬁa 8%9?%%%%?9 IC?éag/%gﬁ6'%5'éqeo%ﬁqq%égHé‘?@?o‘%‘ﬁéﬁdf’eb‘&%ﬁfd

aci d_adutroidemetinientarasties o-(diBrtaneigihenroats, atBribBisbrssipasaaan! e
benefi t ritﬁhtnati% )@ggé’rrac | o icalr@/ effective and suitable for

cont act{MtEHtigRethox '8?%6’5‘8799 sthylirethagobutymte cand 2-

i rritatinhyl®iordéiheken étwgggﬁﬂ}caqe_ Representative salts include

hydr obr om de, hydrochl oride, sulfate, bisulfate, nitrate, acetate,
oxal ate, valerate, oleate, palmtate, stearate, laurate, borate,

benzoate, | "i\ﬁi%é’él%neﬂﬂ@@@%%& tosylate, citrate, naleate, funarate,
succi nat e, ) yl ate, nesyl ate, gl ucoheptonate,

| act i obi onatExampies dfamisgeBandausadsters Tivvhsie 2B\itHicloule al kal i met al
and al ' ation u as i ot assi um cal cium and
nmagnes ﬁ%y@@é&&;@c ‘lf‘?‘?l’%-gfcﬁ?r\]][%roé‘ffﬁjgﬁilé:??ﬁé?'@ﬂﬁ{wh'étypp%ﬁ%?@ﬁ?teaa&'
am ne &is(il drdinsiofprepyhsherrnghbothte? BRI ISR TRICBIE s Mutyrate,

trimethyl am ne, and tMﬁﬂ‘ ne, See exanple, 'S.M Berge, et al.,

* Phar miBIHTUEGoa%: ()2 methivbuiengate ildael o-prthonsarsmmybbenasate, p-

| ncor PELBbRLAE! EhlpihiobR] FiRAS Sl TREK R AP LB ANEHR IMIBES LAY, N-

accept abl e am des of the inventio 0

amoni &hepylcatenate, lb@ats, irmethgiphesphinathiogl; and &, 4-dititrdphehyBuliénate )
am nes. Secondary am nes include 5- or 6-nmenbered heterocyclic or
het eroaromatic ring noieties containing at | east one nitrogen atom
and opti onaBulfoeteseen 1 and 2 additional heteroatons. Preferred

am des are derived fr mmonia, C 1-3 al kyl primary am nes, and di
(C 15 2l ky BEHNHES oneIPnelERIR e Sifkie. mebhne Silonaie mesMpibl o

est er s behzjlf\efonaws Bhidadsyiael. ude C 1-7 al kyl, C cycioal kyl, phenyl,
and phenyl (C 1.6 )al kyl esters. Preferred esters include nethyl
esters. The invention al so includes disclosed conpounds havi ng
one or ANRN® PROSEENRIG @r_,-\i_bllt;gps(e. g., amno, or carboxyl) masked by a
protecti Ag group. Sone O e masked or protected conpounds are
phar maceutically acceptable; others will be useful as internediates.
Synt hetic i i cesses, di scl osed herejn, and m,nor
nodi fi cat i oﬁéﬁ%ﬁ@r efg¥ ﬁ%a%@%zﬂo érgquq‘ﬁlfq?stq%b%re%t&g, %’T”’dceﬁea'i’ﬁ’n‘?B?ﬁ’@'Gr'NH
HY DROXWIOIERIDEEETUPeS GROUPS Protection for the hydroxyl group
i ncl udes nethyl ethers, substituted nethyl ethers, substituted et hyl
et hers, substitute benzyl ethers, and silyl ethers. Substituted

Met hyl Et heEgamples of chriimates imtfudeipsityl & ' de
met hyox%]rrﬁéﬂhﬁl ,prret hyl t hi onet hyl , t- butyt I @ﬁ?ﬁ%&gg%@?&k‘?%ﬁbéﬁ&w

( phenyPGYheATHGINgesy BRtisiesh G pRa9R carbrmates oxyatelytiy tleavage carbamates,

p- met hopay ¥k ‘s %gfgy met hyl , guai acol net hyl ,

t - but oxymsh?ﬁ?/l ﬁﬁéﬂgg%th%ﬂ% oicfrlrr]gﬁ' y 1@5;'8{{)\@%95@t hyl , 2-

met hoxyet hoxynet hyl , 2,2, 2-trichl oroet hoxynet hyl ,

bi s(2-chl or@%ggﬁ@ get hyl, 2- (trinmethylsilyl)eéthoxynethyl,

tetrahydro . 3- bronot et r ahydr opyr anyl , tetrahydrothiopyranyl,
1- met hoxy cyictarhgey bf mbiing andeth cagdanikie HoR methyl and ethyi, 9-

S5 o BerHOmES R omal M fidiotey o etz avg

1, 4- dilaxaq944910-digks-abyidy, 10, . - | and
2,3, 3a, 4?“:[ g 7, 7a-oct ahg;ldr o- $0§&¥3Ar}yﬁjfﬁ@§°ﬁ€ﬁfﬁ%ﬂw@twl%ﬁd‘¥

5, 6,
met haﬁﬁﬁmlﬁ?'&ﬁ%‘wl}yl. Substituted Ethyl Ethers Exanpl es of
substituted ethyl ethers include 1-ethoxyethyl, 1-(2-
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di met hoxyphenyl:) met hyl , 1, 1-bi s(4- net hoxyphenyl)-1'-pyrenyl net hyl,
9-anthryl, 9-(9- phenyl)xanthenyl, 9-(9-phenyl-1 0-oxo)anthryl,

1, 3-benzodi t hi ol an-2-yl, and benzi sot hi azolyl S, S-di oxido. Silvl
Et hers Exanpl es of silyl ethers include trinethylsilyl,

tri et hyl si | yBubstituiesidghwlpy| si | yl, di net hyl i sopropyl silyl,

L R G A L 1
tri phen;riméthyrsilyldﬂhphgrpﬂemtdw,siJ(mcbdamaﬁty!c}tr}gxmétﬁsﬁg@g,xyﬁahgﬁhéléﬂr-'zy' :

Esters ion to ethers, a

| dd ) |
pr ot ect @ﬂ'oﬁg’yérﬁr:kgﬂrﬁlﬁt. yeLgrifibrognasthdst.d 'mﬁﬂdaﬁ-tfm%imodhyh 1-methyl-1-

benzoyl at ga ChlC e ' cetate,,, . .

r1onl of pabRe Ay ReRY s S RAEREANE R RUERTS Hr 4-pyrayethy, 2-

tr Lphﬁnw,mlhw?mswﬂrﬁoxwﬁdow cz‘@!c:uajflseg1 -aﬂanfainm,tww\fwgftCi@@@bgwﬁu l
- P- phe ef at e, 3-phen ropi,angt.e, . 4- oxopent anoat e(l evul i nate),

. o (o P aREh e AR s8R Butbigmep hedlinthebaidinics borahare.

4- et hompthoxybentys, p-heidbeaky, p-BraheHeHAR @Z@ﬁér%be%zEﬁ’ﬁzt-dichlc%robenzyf, 4-

trimethyl ﬁ'ney?sﬁfat gt(&may t oat e) Carbonat eS anples o

car bona‘%’l‘@ [yerengek Ryanthiylmethyrand dipbemygmethwl.nyl | 2, 2, 2-

trichloroethyl, 2-(trinmethylsilyl)ethyl, 2-(phenylsulfonyl)ethyl, 2-

(triptienyl phospriunio)ethyl, isobutyi, vinyl, ally',litrophenyl,
benzyi, p- e 3, 4-di met hoxybenzyl, o-nitrobenzyl,

-ni troben = L] 4- et -1- t hyl , d
et hyl i t SRS B desibt SEANAR0 Hiduasla Feliitiioahdh sy ety iegin
cl teavag%(ﬁ-tmm@mufehyilﬁ:blhwr@daé&githﬁaﬂﬂ)]?ﬁﬂ?w,w—ﬁieﬂw[ltﬂ'rophenyl, 2,4-
nitro-4y nt.ano .. 0-(di bro enzoat e,
2-for nfﬁ'@ﬁ%ﬁ@i’&?f‘@n&@‘?sa@éQ'%@’Mg&gﬁ%ﬂawr@mﬁgsppwbd Hatimethyl-
4- (et Rrbydriosting drotpradiexyb@Rgyl 2o-(di -
( m(et hyltgt‘h)it pnet h mﬁﬂéﬂy&eﬁég{g{ e. % g((:(jelPchﬁé%buosryll)Et)s(atnézwés
Exanpl CEMGEORPEAIUTELN GRS S4rdHeramshyliE-cBramanymedib. 4-
met hyl phenoxyacet at e,
2,6-dichloro-4-(1,1, 3, 3-tetranet hyl butyl ) phenoxyacetate, 2, 4-
bis(1, 1-di noxyacet at e, chl orodi phenyl acet at e,

I
| sobut yrat e, I > - 2- | - 2= but enoa Jgloate),
o- (et hoxycaEr %oﬂyﬁlﬁlﬂ}ggﬁ? C'%E’z’%%en”%@pé1"?-&_!‘[@%1%%55?5&@lrr%tlgqggépzy], o-
al kyl Wjtrgkenzi, 3idedineateotyy6-pitastieinayipdhdpheaji@-nitibprsry rasthamat e,
borat e, dinmethyl phosphi nothioyl, and 2, 4-di nﬁropﬁenyl)ﬁgﬁ&gnat e
Sul f onat es Exanpl es of sul fonates include sulfate,

met hanesul f hea-giypePDdrbiyes benzyl sul fonate, and tosyl ate.

Exampies of urea-type derivatives inciude phenothiazinyi-{ i‘D)—carbdnyi

derivative, N' -p-toluenesuifonylaminocarbonyt, and N’-phenylaminothiocarbonyl.

Miscellaneous Carbamates

Examples of miscellaneous carbamates include amyl, S-benzyl
thiocarbamate, p-cyanobenzyl, cyclobutyl, cyclohexyl, cyclopentyl, cyclopropylmethyl,
p-decyloxybenzyl, diisopropylmethyl, 2,2-dimethoxycarbonylvinyl, o-(N,N-
dimethylcarboxamido)benzyl, 1 ,1-dimethyl-3-(N,N-dimethylcarboxamido)propyl, 1,1~
dimethylpropynyl, di(2-pyridyl)methyl, 2-furanyimethyl, 2-iodoethyl, isobornyl, isobutyl,
isonicotinyl, p-(p'-methoxyphenylazo)benzyl, 1-methylcyclobutyl, 1-methylcyclohexyl,
1-methyl-1-cyclopropylmethy!, 1-methyl-1-(3,5-dimethoxyphenyl)ethyl, 1 -methyl-1-(p-
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AM NO PROTECTI NG GROUPS Protectiton for the am no group includes
car bamat es, am des, and special -NH protective groups. Exanpl es
of carbamates include nethyl and ethyl carbamates, substituted et hyl
car bamat es, assisted cl eavage carbamates, photolé‘mc cl eavage

car baneRldlYlazophenyrthdel imetbylviaherrihyi $aesthuinb-thpyridethvhtprenyl, p-

Car ba agpl i nclyd
ot hyl onaYppojpengh PR B Suehy, Ao RN RERE RS St e
9-(2,7- tdmﬂﬂmylbt}rﬂmhorenyl met hyl ,

7-di -t butyl 49- (10, 10- di oxo- 10, 10, 10, 10-t et rahydr ot hi oxant hyl )] rnet h
yl, and 4- met hoxyphenacyl. Substituted Ethyl Exanpl es of
subst i tExaraples oy knddsdinamides i ncl ude 2,2, 2-trichl oroet hyl, 2-
trimethyl silylethyl, 2-phenylethyl, 1-(1-adamantyl)-1-nethylethyl,
1, 1-di net hyl- 2- hal oethyl, 1,1-dinethyl-2, 2- di br onoet hyl ,

1, 1- di met hy Ixdi@g2-tri chl oroet hyl, 1-nethyl-1- (4-biphenylypethyl,
1-(3,5-di -t-butylrphenyl)-1-net hyl ethyl, 2- (2 - and 4' -pyridyl)et hyI
2- (N N-dl c%foﬁB&W-@éBWb*‘hﬁhldtqa@EtwIN—trichlmqu:etyllNetdﬁmmoatyétyl w-nyl

al ly! I nna ui,nol .yl ,

N hyclr e TREEORAL e oaBRT:pidoy: RS,

p- ni t rdiﬁ@mylbhewylbhannkﬂmwzy\m, Nebehiayt, Mpprdnylbéndogi chl or obenzyl 4-
met hyl sul finyl benzyl, 9-anthryl nethyl and di phenyl nethyl. Assi st ed
Cl eavage Exarrpl es of assisted cl eavage include

2- met hyl t hi ggklvydd Caaavgt;,éyl sul fonyl et hyl, 2-(p-toluenesul fonyl)ethyl,
[2-(1, 3-dithjanyd neth 4- methélthl ophenyl 2, 4-
di met hy! t hi SpAZHYP phezmy s5hMbAriBeplanoxyacetyl, N-acetoacetyl, (N'-

e 2??;*%@“%?8&6% YpRAO seng NS ABHRBROPIREN Y Neo o
It;ﬁntzl lsmmewhmdmdnyl - rﬁethvm{tbmmhend»wmrcﬁmiw (NI qmi'ﬁétﬁﬁtihyf{ g
o ¢ SoREYSE SRS arapinny REBYB ot Srbmpmynirabasm, No: 1 1°
3, 4- di mﬁtdumwfﬁeyn mxambwnwimorﬁmdemvé(ro-anmtrba ¥IN-get hyl .

Urea-T vat|v<(=9§ npi.es of urea-type erlvatlves i ncl ude
phenot (9’% ?B@Wﬁa%’FﬁvﬁﬁPhWi 31‘(}‘va0“" -one.

-p-tol uenesul f onyl am nocar bonyl, and N - phenyl am not hi ocar bonyl .
M scel | aneous Car bamat es Exarrpl es of m scell aneous carbanat es
i ncl ude t - akiyelic pige Bafivatives

N-phthalimide, N-dithiasuccinoyl, N-2,3-diphenylmaleoyl, N-2,5-
dimethylpyrrolyl, N-1,1,4,4-tetramethyldisilylazacyclopentane adduct, 5-substituted
i,3-dimethyl- 1,3,5-triazacyclohexan-2-one, H-subsiituted i ,s-dibenzyi-1,3,5-
triazacyclohexan-2-one, and 1-substituted 3,5-dinitro-4-pyridonyl.

SPECIAL — NH PROTECTIVE GROUPS

Examples of special NH protective groups include

N-Alkyl and N-Aryl Amines

N-methyl, N-allyl, N-[2-(trimethylsilyl)ethoxy]methyi, N-3-acetoxypropy!, N-(1-
isopropyl-4-nitro-2-oxo-3-pyrrolin-3-yl), quaternary ammonium salts, N-benzyl, N-di(4-
methoxyphenyl)methyl, N-5-dibenzosuberyl, N-triphenylmethyl, N-(4-
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t hi ocar bamat e, p-cyanobenzyl, cyclobutyl, cyckohexyl, cyclopentyl,
cycl opropyl net hyl , p-decyl oxybenzyl, diisopropyl nethyl,

2, 2-di met hoxycar bonyl vi nyl , o- (N, Ndi met hyl car boxam do) benzyl ,

1, 1-di met hyl- 3- (N, N-di net hyl car boxam do) propyl, 1, 1-

di et hymgthepyplyenyhdiptenyipeatoyl) Nriephehylfiudrényl ayz, frdichidre-92- | odoet hyl |

i sobor | tyl. ihsonicotinyl., ,p-(p. -Jret ho henyl azo) benzyl ,

1- net hWJg§%T@®§MgHeI_ T rWPB)ﬂE%&Mx@/%&Nlé—Iﬁ'E?WmE@ OKBi8Y opy! et hyl |
1- net hyl - 1- (3, 5-di net hoxyphenyl )et hyl, 1-methyl-1 -(p-

phenyl azophenyl ) et hyl , 1-nethyl - 1- phenyl et hyl

1- met h-y1- 14 ' hyl, phenyl, p(phenyl azo)benzyl,
2,4,6-tri-t-Npytiy iofatifd h 'ﬁﬂ%(]' | 1 -
trimethyl benzyl .H@%ﬂ%l}helgﬂgﬁgéﬁigg@gw ‘% n lu eeIJ ﬁ%ﬂ%ﬁ&xyb@ﬂ%ﬁﬁﬂ?gy nyl ,
N- acet ydiphewyirhéthyemee NyJ(2-piHdyl jnedditylimaethsterie, ahd N-(N'| Mor oacet yI |
Nphenyl ace N- 3- phenyl,propi onyl, N-picolinoyl,

N- 3- pyrﬁ%f%ﬁrﬂ'&?gﬁ'&ﬁ?xﬂbenzoyl phenyl al anyl derivative, N benzoyl,
N-p- phenyl benzoyl . Assisted C eavage N- o- ni trophenyl acet yl ,

2y By e AFioy A v 8- (p- hydr oxyphenyl ) pr opi onyl ,
N- 3- (oni trophenyl ) propi onyl, N-2-nethyl -2-(o0-nitrophenoxy) propionyl,
N 2- net hy1- 2- s ophenyl azophenoxy) propi onyl, N-4-chl orobutyryl,

N 3- net hyl - '8robutyryl, N-onitrocinnanmoyl, N-acetyl nethionine

derivative, - t hyl ) benzqyl,, and

4.5 di phony P35S PSS RRE {RR-BIIR AR b WonoRaCetate,
N- pht héiiflutrdacetated mdihasaceiatn phendkyhcataie pleniptophlenoyyacetite, Benzoate.
di mret hyl pyrrolyl, N1,1,4,4-tetranethyldisilylazacycl opentane adduct,
5-substituted 1 ,3-dinethyl- ,3, 5-triazacycl ohexan-2-one,

ti p-substit Guestitufecddiieei2 Esiegs 5- triazacycl ohexan-2-one, and
1-substitut Eg 3, f dinitro- 4é£yri donyl . SPECI AL - NH PROTECTI VE GROUPS
Exanpl es of EXpE@ren ogybstivietinethy! ghleipisciudeIutuoranyimethyland N Ary|
A nes meth i E ' j Xyj rnet hyl,
N- 3- acet ox?/)é)yrrrcl)%w Im@%ﬁthlﬁg{t%kta&&ah lﬁéo%tt%txéng#%@ﬁ@ﬁl n-3-yl),
quat er mEthosefMYIated 2<timethdsiklethoxyaiethyl, besryloxymétaply hendop, p-

et nox OSSR, et AR B brpiHeTard. garboxamidemethuhiasidoo.
fl uorggythmmrddrﬂmy!_l\l-ferrocenyl met hyl , and N-2-pi col yl am ne
N - oxi de.

2-Substituted Ethyl Esters

Examples of 2-substituted ethyl esters include 2,2,2-trichloroethyl,
2-haloethyl, e-chloroalkyl, 2-(trimethylsilyl)ethyl, 2-methylthioethyl, 1,3-dithianyl-2-
methyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-(p-toluenesulfonyl)ethyl,
2-(2'-pyridyhethyl, 2-(diphenylphosphino)ethyl, 1-methyl-1-phenylethyi, t-butyl,
cyclopentyl, cyclohexyl, allyl, 3-buten-1-yl, 4-(trimethylsilyl)-2-buten-1-yi, cinnamyl, o~
methylcinnamyl, phenyl, p-(methylmercapto)phenyl and benzyl.

Substituted Benzyl Esters

Examples of substituted benzyl esters include triphenyimethyl, diphenylmethyl,
bis{o-nitrophenyl)methyi, 9-anthrylmethyl, 2-(9,10-dioxo)anthrylmethyl, 5-
dibenzosuberyl, 1-pyrenylmethyl, 2-(trifluoromethyl)-6-chromylmethyl, 2,4,6-
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[ m ne Derivatives N1, 1-di et hyl t hi onet hyl ene, :N-benzyl i dene,
N p- met hoxybenzyl i dene, Ndi phenyl net hyl ene,
N-[(2-pyridyl)nmesitylynethylene, and N-(N , N -

di met hyl am nonet hyl ene) . PROTECTI ON FOR THE CARBOXYL GROUP Esters
Exanpl e¥iroethyibeary, p-heomdbehiap, ranirobbreyd,qyhitobentyé, o- ﬁ'@ﬂicﬁ(tybenzyl 2,6-

R e S T

Exanpl ebeniyl.substl tuted nethyl esters incl ude 9-fl uorenyl net hyl ,

met hoxynet hyl , met hyl t hi onet hyl, tetrahydropyranyl,

t et rahydrof uranyl, nethoxyet hoxynet hyl,

2-(trimethyl gjhh)gs}é?ghoxyrret hyl , benzyl oxynet hyl, phenacyl,

pbr omophenac a- et hy henacyl p nethoxyphenacyl

car boxani donél(‘ﬁ"yples&!ﬁé"Npﬁt&fﬁﬂﬁOﬁﬂdﬁ)ﬁmmaﬂnysﬂ)m tigetbyisiyi,ut ed Ethyl Esters

2 hal oot Py RUERRI SRy Bt B R MRy Gar e cibimotiieiyl

2- nethylthioethyl 1, 3- dlthlanyl 2- nethyl,

2-(p-ni trophE g Eui lf:.e!n}{l )ethyl, 2-(p-toluenesul fonyl)ethyl,

2-(2" -pyrid dlphenylphosphlno)ethyl

1- net hyl - 1- pivesryples bﬂactniatétﬂlbmbrs PRidersoly | cycl ohexyl, ally!,

3-buten-1-yl, 4-(trimethylsilyl)-2-buten-1- yI ci nnanyl ,

anmet hyl ci nnanyl , phenyl, p-(nethyl nercapto) phenyl and benzyl .

Substit ut ed BrRBEMNBEEE Betivatives EXanpl es of substituted benzyl
de tri pTTe'_I’_t‘h_?‘n me

esters include y yI—, di phenyl net hyl ,
bi s( 0- ni t r ofr¥AMMIFHEE ﬁyscellgne@qur[vamwinplude oxazoles, 2-a|kyl 1, 3-

2-(9,1 t |y I
2-(tri 19? uor E’?ﬁfﬁﬁ'@ -C (gr])fo}% ﬂ@'ﬁ?g’?g'ﬁgg‘§ﬁ°'1h'5%§?'ﬁ 13% esters,
p- bronuﬂawygroupamdtperwmwopopalt(llt)rcohmtmyl , p-met hoxybenzyl, 2, 6-
di met hoxybenzyl, 4-(methyl sul finyl)benzyl, 4-sulfobenzyl, piperonyl,
4-picolyl and p-Pbenzyl. Silyl Esters

Stannyl Esters

Examples of stannyl esters include triethylstannyl and tri-n-butylstannyl.
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Exanpl es of silyl esters include trinmethylseklyl, triethylsilyl,
t-butyldinmethylsilyl, i-propyldinmethylsilyl, phenyldinethylsilyl and
di-t-butylmethylsilyl. Activated Esters Exanples of activated esters
include thiols. Mscellaneous Derivatives Exanpl es of
n1sce|I@neou@ymﬁﬁﬁﬁatlves |nclude oxazol es, 2-al kyl-1,3- oxazol i nes,
4- al kyl - 5- oxo-1, 3-oxazol i di nes, 5-al kyl -4- oxo-1,3-dioxolanes, ortho
esters, phenyl group and pentaaninocobalt(lll) conpl ex. Stannyl
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synthesis or by resolution. The co or- exanp
resolved into their conponents enantioners by st andard technlques

such as thepnfy; € _paiys by sal or The
conpounds rmay arfﬁ’ré @Crg%S% veyﬁ%@%@%@?lo@ﬁh%?c’%f’gg? %‘iﬁ?ﬁ 1éf'leer s
or ami iagentidgrogivevied thynisture nﬁstegs‘mﬁmerssmaaé ddnesrsangl b& BBYAhtcdf byt he
chiral nativel ounds may bhe resol ved using
a chir afjfj\ﬁgkéﬁé ?jﬁha% 8idn @(éﬁ&ﬁéﬁg“’ HF%a@Qﬁﬂhybé@esﬁﬂWWe riay
r out esbe poépalled Exmphﬂ@ ok, lor rdiidhl eﬁéﬁﬁtﬂﬂéﬂ&né@%b%@bﬁe& Qith&ehy
target_conpoun F hhese xanpl es can be made 3
enanttospeci csynt esis or by resolution. The compounds may, for example, be
resolved into their components enantiomers by standard technigues, such as the
formation of diastereomeric pairs by salt formation. The compounds may also be
resolved by formation of diastereomeric esters or amides, followed by
chromatographic separation and removal of the chiral auxiiary. Alternatively, the

compounds may be resolved using a chiral HPLC column.

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

Compounds analogous to the target compounds of these examples can be made
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according to simlar routes. The disclosed conpounds are useful in
basi c research and as pharmaceutical agents as described in the next
section. Ceneral Guidance A preferred synthesis of Formula (1) is
denonstrated in Schenmes 1-9. Abbr evi ations or acronyns usef ul
her ei n acndrdidg to sndlar(rgligsi diheatistlosedasorpourdds@re useful in basic research

(1, 3-di I xyl.car tlmde); DCE.(1 .2-dichloroethane); DI C (2-

G ot by PRTE RS SIRAL SR b RStsetn e Bex Searen

(diisopropyl ethyl am ne); DMAP (4-(dinethylam no)pyridine); DV

(di met hyl f ormam de); EDC (1-(3-

di met hyGanemrd@iudanke- 3- et hyl car bodi i m de); EtOAc (ethyl acetate); LAN
(l'ithiumalum num hydride); nCPBA (3-chl oroperoxybenzoic acid); NM
(1-nethylimdazole); TEA (triethylam ne); TFA (trifluoroacetic acid);
THF (tetrahy, i :

N -t ot amet g ar e SyaeR i Boruil is femapsiratedn Sohemes 105 oy s
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whi ch ' ' h_as. 3: net ! C
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sol vent _suchh as, CH3 or F. Sul fonation of the phenoxyacetic acid
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IC me

in an aci i um’such as et'hanol or di oxane. |a

Scheme 1. Synthesis of Intermediate 1-D

I BrCH,CO,E 7 i
F ClsO3H
HO. 2 2 3
Re ————— g0 © Ra
Cs,C0O3
1-A 1-B
0 Ry . A Ry
3n, HC! T S
Eto/u\/o Ra >~ Eto)J\,o ‘ Ry
EtOH, Dioxane
SO,Cl SH
1-C 1-D

In accordance with Scheme 1, phenol 1-A, a variety of which are commercially
available (such as 3-methylphenol, 2-ethylphenol, 2-propylphenol, 2,3-dimethylphenaol,
2-chlorophenol, 2,3-dichlorophenol, 2-bromophenol, and 2-aminophenol), is alkylated
to form phenoxyacetic acid ethyl ester 1-B with a suitable haloacetic acid ester such
as bromoacetic acid ethyl ester, in the presence of an appropriate base such as
Cs,C03, K2CO3, or NaH, in a suitable solvent such as CH3CN or THF. Suifonation of
the phenoxyacetic acid ethyl ester 1-B with an appropriate suifonating agent, such as

37



In Scheme 2, RS substituted diethyl malonate 2-Ais reduced to
propane-1,3- diol 2-B by using a suitable reducing agent such as
l'ithium al um num hydride or diisobutylalum num hydride. Mtsunobu
reaction of 2-B with phenol 2-C provides conpound 2-D by enpl oying a

s bglb & ravidiLar bonyl
Feagent Such a5 g oo m‘“ O o by o e e ool ven

such as cﬁiﬂfg @@H%&B ’ﬁ%ﬁ@id%gﬁiﬁgoés{‘a Qllga@fpgnaimfﬁb@ in two
steps: slifosylcviernage orC & bemRmtigehrb i a@cé}rﬁg @%ﬁlﬁ ﬁﬁeg IP?%I %Eﬁﬁlgq%

condi tions by enpl oyi ng net hanesul f onyl e an

an appr @5?1""&58013 Ge\Harfr zings i ar acidiomediuamsugtods efhlapbladri dioxasie.
benzenet hiol 1-D, prepared according to Schenme 1 above, with the
nmesyl ate intermnmedi ate using a suitable base such as Cs2C03, K2CQO3, or

NaH, in an appropriate solvent Clgg r THF, under nitrogen.
Under standard saponi fi ca# %gng)’?tESﬁ'% _ %Wﬁéé@l c ac:cd et gyl
ester 2-E is gonyerted to acid |a under gen. The preferre ag
hydrol ysi s cdpdi fji ons Rd?!ﬁdt:blrdeHH asbase i aqueous

al cohol i ¢ BT vgnt “GBtstem-sueh as igt eﬁrl-i Mt AROMDHOIR SR éov%as
base in a ml|d& water-THF system 5Schem=_3$¥n.r_,he5| S, ourfef!
| el 1. Aci g AMethylation Me02C 2DH 1. MBSOPh; | mi dazol e R52RsEster

Reduction 3-D 2. K2003, MeOH 1. 1.

1. MsCl, EtzN, CH,Cl, EtOzCVO\@ R4
—
2. base, Et0»C._O \@Rz R3

R4

Hydrolysis Hoac\/o\@[ Ro /@[R4
S/N/\O R 3
Rs

la

In Scheme 2, Rs substituted diethyl malonate 2-A is reduced to propane-1,3-
diol 2-B by using a suitable reducing agent such as lithium aluminum hydride or
diisobutylaluminum hydride. Mitsunobu reaction of 2-B with phenol 2-C provides
compound 2-D by employing a triarylphosphine such as triphenylphosphine, and an
azodicarbonyl reagent such as diisopropyl azodicarboxylate, in a suitable solvent such
as THF. Phenoxyacetic acid ethyl ester 2-E is obtained in two steps: (1) conversion of
the alcohol 2-D to mesylate under standard conditions by employing methanesulfonyl
chioride and triethylamine in an appropriate solvent such as CH2Clz, and (2) alkylation
of benzenethiol 1-D, prepared according to Scheme 1 above, with the mesylate
intermediate using a suitable base such as Cs2C03, K2CO3, or NaH, in an appropriate
solvent such as CHzCN or THF, under nitrogen. Under standard saponification
conditions phenoxyacetic acid ethyl ester 2-E is converted to acid la under nitrogen.

The preferred hydrolysis conditions include using NaOH as a base in an aqueous
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1. MsCl, Et3N, ©H2Cl2 Rl EtC2C "..".OR2 TBAF Hydrolysis R 1
CR2 . 71--) L,

alcoholic solvent system such as water-methanol, or using LIOH as a base in a milder

water-THF system.
Scheme 3. Synthesis of Compound la1

. , Cls,
©Y COLH 1. Acid Reduction ©Y\OAC RuClz, NalQ, _ HOZC\‘/\OAC
2. ACzo, DMAP CH3CN-CC|4-H20 R5

3-A R 3B R
5 5 3

1. Acid Methylation Meoch\OH 1. TBSCI, Imidazole HO" >y NoTBs

2. KoCOg, MeOH Rs 2. Ester Reduction Rs
3-D 3-E
1. MSC', Et3N, CH20|2 R1
Et0.C._-O Ry TBAF
R1 —————
2. base, El0,c._0 Re
S . OTBS
> /\R(\
1-D SH 5
R Rs Rq
Et0,C._O Ry :@\ Et0,C._O Ry Ry
Rs 2-C or /@
S OH S o Rg
3-G /\é:\ DIAD, PhgP 3-H /\Fl:\
Ry
Hydrolysis HO2C\/0\_E/‘\/R2 /\:’R“
- i i .
ka/Y\OMRa
Rs
la1

In Scheme 3, enantiomerically pure phenylacetic acid 3-A, a variety of which
are commercially available (such as (S)-(+)-2-phenylpropionic acid, (R)-(-)-2-
phenylpropionic acid, (8)-(+)-2-phenyibutyric acid, (R)-(-)-2-phenylbutyric acid, (+)-3-
methyl-2-phenylbutyric acid, (S)-(+)-2-phenylsuccinic acid, and (R)-(-)-2-
phenylsuccinic acid), is reduced to alcohol by using borane and the alcohol is
subsequently protected as an acetate 3-B under standard conditions known in arts.
Oxydation of the phenyl group in 3-B to acid 3-C is accomplished by employing
Catalytic amount of ruthenium chloride and a large excess of sodium periodate in a
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R5 al In Schenme 3, enantionerically pure phenylacetic acid
3-A a variety of which are comrercially avail able (such as
(S)-(+)-2-phenyl propionic acid, (R)-(-)-2- phenyl propionic acid,
(S)-(+)-2-phenyibutyric acid, (R -(-)-2-phenylbutyric acid, (+)-3-
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I n Sch b I s. di rlzedt n disulfide 4-Ain
t he pr Eﬁ%ﬂé’gdo &QH ‘ﬁrpt?@ ars]%ﬁ%é DXt Fﬁrwﬂtﬁém—w c‘%e”él barium
manganat e. M t sunobu reaction of

2- hydr oxynet hyl pr opane- di o] 4-B w.th_ phenol C provi des conpound
4-C by enploying a tri a%ﬁa‘ —WS" ggn“tpppbq%@m phosphi ne, and
an azodi carbonyl reagent such as dllsopropyl azodi carboxyl ate, in a
sui tabl e sol vent such as THF. The formati on of carbon-sul fur bond in
conpound 4-0 is carried out by Mtsunobu reaction of diol 4-Cwth
phenyl disulfide 4-A by using tri-nbutyl phosphine and pyridi ne. The
third Mtsunobu reaction of 4-0 with acetone cyanohydrin converted
the al cohol 4-D to the cyano conpound 4-E under standard M tsunobu
reaction conditions. As usual, basic hydrol ysis of phenoxyacetic acid
ethyl ester 4-E affords acid la2. Schene 5. Synthesis of Conpound | a3

40



' in Ris alkyl or aryl,
OR (OAr) | a3 As shown in Schenme 5, wherein _
al k§/| e% her conmpound 5-A coul d be prepared by alkylation of alcohol
4-D, an internedi ate prepared in Schenme 4 above, wth a variety of

trifluoromethanesul fonates or al kyl
al kyl ati ng agents such as al kyl tri ot oty s or

he~pr ce a t abl e base Buch as
gglj: Sanstisa)fttt;?/op H —?ﬂgﬁﬂhﬁﬁﬁﬁw@ Y Reetherocond.@ be

- fferent
nt hesi zed b bu reaction of 4-D _many
zﬁbst ituted p%enoﬂ-ts g@ai | able. Finally, saponi $r&¥ation of ethyl _ estfer
5- A under standard conditions gives acid | & Schene 6. Synt hesis o
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Conpound 1la4 Si SRs_ydrol ysis HO2C ka4

W '?E Sche T~ht sunreact i on of ( +j‘- gJ—N%hgoprmdu Qr gI yC| dol ,
or racemc gIEOcHi dol R&- AZWreH W i des_epnxuie,

enploying as DIAD, PhgP OH
EtOzC\/O\©: /@ER; HO. CN EiOzch\ﬁ R4
Rs
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CN
R4

0]
———————
S/\E\O R3
CN

In Scheme 4, benzenethiol 1-D is dimerized to phenyl disulfide 4-A in the
presence of an appropriate oxidizing agent such as barium manganate.

Mitsunobu reaction of 2-hydroxymethylpropane-1,3-diol 4-B with phenol 2-C
provides compound 4-C by employing a triarylphosphine such as triphenylphosphine,
and an azodicarbonyl reagent such as diisopropyl azodicarboxylate, in a suitable
solvent.such as THF. The formation of carbon-sulfur & nond in compound 4-D is carried
out by Mitsunobu reaction of diol 4-C with phenyl disulfide 4-A by using tri-n-
butylphosphine and pyridine. The third Mitsunobu reaction of 4-D with acetone
cyanohydrin converted the alcohol 4-D to the cyano compound 4-E under standard
Mitsunobu reaction conditions. As usual, basic hydrolysis of phenoxyacetic acid ethyl
ester 4-E affords acid Ia2.

Scheme 5. Synthesis of Compound |a3
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triaryl phosphi ne such as tri phenyl phosphi ne, and an azodi car bonyl
reagent such as diisopropyl azodicarboxylate, in a suitable sol vent
such as TI-IF. Epoxide ring opening of 6-B with benzenethiol 1-Din
t he presence of a catal yti c anmount of tetrabutyl ammoni um fl uoride

f urni shes_al cohol?6-C. Al kyl ether conpound 6-D coul®l be prepared by

al kyl at %67 o0 6 C 4vgr| of Etgbtky} Ragent s RAS
al kyl trifluoro fa alldes i he prese of

a suitabl e base § [rl,r sGHi um hﬁdmrrAdm BPsodi um Rs
bis(trinethylsily )am
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In accordance with Scheme 6, Mitsunobu reaction of (R)-(+)-glycidol, or (S)(-)-
glycidol, or racemic glycidol 6-A with phenol 2-C provides epoxide 6-B by employing a
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| bi in accordance with Schenme 8, wherein R is alkyl, epoxide
8-B is obtained by treatnent of phenol 2-C with an appropriate base
such as cesium carbonate foll owed by al kylation with

2-chl oromet hyl - oxi rane 8-A. Epoxide ring opening of 8-B with
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In accordance with Scheme 7, (4-hydroxyphenyl) acetic acid 7-A, a variety of
which are commercially available (such as 3-bromo-4-hydroxyphenyl acetic acid, 3-
chloro-4-hydroxyphenyl acetic acid, 3-fluoro-4-hydroxyphenyl acetic acid, 4-hydroxy-3-
methoxyphenyl acetic acid, and 4-hydroxy-3-nitrophenyl acetic acid), is methylated to
form (4-hydroxyphenyl) acetic acid methyl ester 7-B in methanol in the presence of a
catalytic amount of a suitable acid such as sulfuric acid or hydrochloric acid. The
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Conpound 1 .
{2- Met hy1- 442- et hy1- 3- (4-trifl uoronet hyl - phenoxy) - propyl sul f anyl Fphe
noxy}-acetic acid Scheme Al CI SGBHEt0 SQ2CI Al b, 93%

(4- Chl orosul fonyl-2- net hyl - phenoxy) -acetic acid ethyl ester

( 4- Mer paphol Z- Brmmdvlepthe m@W)jrm@thwlﬂoﬁ?bdn'@yhﬂ)%ﬁiyggceﬂ% amd%éntﬁwdlz%
chl Oor os .

ol ) S0 ikl S BN £ e Ha e pPscTETogie

51. 6 mapblopridtslbased becmhémétﬁyl\éﬁﬁnééha e Irﬁéthe\lgrrm{)pﬁl’iﬂd i, “A{"H‘ghr oom

tenperature for 2 h, and then poured into ice precipitated
white Wparaw@ fifp theemr@ﬁarravhm@ afi250 t0@0eFPC, bﬁdsdeamgsdcter 4vacuum

(()\ég {) n| ?X@gﬁsélﬁargzl%ﬁ%ﬁ?c??fﬁ)a@dgmg%y? %ﬁ\?'hf]‘} % ) a\;llngb bo!mgbpomt
4.76 (solvenH;ucmaaget(anecane Byltrddtment With aZultdbledas? dikh ob- s%a#unﬁ X

T lution o
(74173Z 5‘6%1‘59"?9%& 5 %Hgﬁfﬁﬁa gf%@m%rcaégpa%@oﬁ%%gpsmomgthybeste.r 0-EM HCl
in dioxane (20 nL) followed by 100 nesh tin powder (9.80 g, 82.6

mol ) Scheme 8. Synthesis of Compound Ib1

4
Ra base MeO,C
B e g
R O
HO e 3 8-A ([)>/\

8-B BuyNF, THF

Ry R
Meogc;’\@ERz /@:R“ base, ROTF MeogcfﬁRz /@R“
—————
S/\‘/\O RS S/\I/\O R3
8-C OH 8D OR
Rq
Hydrolysis HOgC’\@ Ry /©:R4
e
S/\]/\O RS
OR

b1

in accordance with Scheme 8, wherein R is alkyl, epoxide 8-B is obtained by
treatment of phenol 2-C with an appropriate base such as cesium carbonate followed
by alkylation with 2-chloromethyl-oxirane 8-A. Epoxide ring opening of 8-B with
benzenethiol 7-E, prepared in Scheme 7 above, in the presence of a catalytic amount
of tetrabutylammonium fluoride furnishes alcohol 8-C. Alkyl ether compound 8-D
could be prepared by alkylation of alcohol 8-C with a variety of alkylating agents such
as alkyl trifluoromethanesulfonates or alkyl halides in the presence of a suitable base
such as sodium hydride or sodium bis(trimethyisilyl)amide in a suitable solvent such
as THF or DMF. Finally, saponification of methyl eéter 8-D under standard conditions
gives acid Ib1.
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portionwi se. The mi xture was refluxed for 2 h, poured into CH2C 2/i ce
(100 m.), and filtered. The filtrate was separated, and the aqueous

| ayer-Was extracted wth CH2a2. The conbi ned organi ¢ phases were
washed with water, dried, and concentrated to give 3.56 g (98% of
Alc as a yeI | ow oi | ; 1H $¢RniS80SHtihesiEDECHM@BiNG4e¥. 03 (m 2 H),
6.59 (d, J =8.4 H, 1 H, 460 (s, 2 H, 425(q9, J =7.1Hz, 2 H,

2.24 (s, 3 H), ,J =7.1H, 3H. Schege AR,

(2- Met hyl - (441AcoidfMejluwammet h | - phen - pr ofpddatidnanyl i -
phenoxy} & 5 v TR, ——Accordi ng
to Scheme A% to a}.;suspen§|5§F?rBFd”F?°Ph| umI um nasgn hydri de (152 nyg,

4. 00 nmol) in THF (3 nL) at OC was added di et hyl nethyl nal onate A2a
(348 ny, 2.00 nmmol) dropw se. The reaction mxture was stirred at
roomtenperature for 16ﬁ50h, guenBhed wi th water (ﬁ 2 m.) and 5 N NaCH
(0.2 m), and f R, FiPxedowith-Rat er 6 After stirringJor
20 min, the pr tated solid fl|t§ltdeg\[/h Reelite af R,
washed iy e 2. Thd-Rifrase was dried,\congent rat eds, ahd
purlfled:’ by coI (§220 ) chromat ggr@pﬂy to give 135 ny 5%@ df A2b:; 1H NMR
(300 MHz, CDCI3) 8 3.68 (d 10.7, 4.5 Hz, 2',3.593"(dd,J:

10.7, 7.6 Hz, 2 H, 3.50 (s, 2 H), 196189(m1|—|),0.86(d,J:
7.0 Hz, 3H); M5 (ES) rn/z:Ri113 ( M+Na+). To a m xture of A2b
(113 nmg, 1.2 E)Q,Ct 1 id] met hyl phe B,56 ng, 0.963 mmol), and
tripheny ﬁ gBﬂ‘J’m,ne (252 . 962 rrrml) THF (3 nL) at OC was added
di i sopropyl azodi carboxyl a 9 Rgrol ). The m xture was

stirred at roomtenperaturea)vernlcgﬁt and concentrated. The residue
was purified by colum chromat ography to provide 149 ng (51% of A2c;
1H NWVR (400 MHz, CDCI3)57R53(d J =8.8 H, 2 H), 6.96(d,J=8.7
H, 2 H), nir§ifsid m H2G O 4R2.16 (m 1 H), 1.80 (s,
1H, 1.66+&—3=7.0 Hz /z: 235 (MtHt). Ceneral
procedure 1 for the formtrel ™ i &~ "Ra To a sol ution of
A2c¢ (135 ng, 0.577 mmol) in CH2O 20|§3 m.) at OC were added Et 3N
(0.162 n., 1.16 nmol) and net hanesul fonyl chloride (93 ng, 0.81
nmol ). The m xture was stirred at|c§C for 30 min and room tenperature
for 1 h and diluted with saturated NaHCO3. The organic | ayer was
separ at ed ahdSthemadebeseihdy Brasstovexaba, attiahytib 9BR6IR beprddarcdie
ﬁgg;’: gﬁzgq & rby m% ?a%on acmd é-'Ael(JjSIrzlié] ﬂrlmet ysquScjaléfodmetetﬁarﬁ)é g\s/ Iade the
methylating agent followed by reduction of the methyl ester intermediate with a

suitable reducing agent such as diisobutylaluminum hydride. Aldehyde 9-B is
transformed to epoxide 9-C by reacting with dimethylsulfonium methylide, which is
generated in-situ from treatment of trimethylsulfonium iodide with a strong base such
as DMSO anion. Epoxide ring opening of 9-C with benzenethiol 1-D in the presence
of a catalytic amount of tetrabutylammonium fluoride furnishes alcohol 9-D. Alkyl
ether compound 9-E could be prepared by alkylation of alcohol 8-D with a variety of
alkylating agents such as alky! trifluoromethanesulfonates or alky! halides in the
presence of a suitable base such as sodium hydride or sodium bis(trimethylsilyl)amide
in a suitable solvent such as THF or DMF. Finally, saponification of ethyl ester 9-E
under standard conditions gives acid Ic1.
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A m xture of the above nesylate, (4-mercapto-2-nethyl-phenoxy)acetic
acid ethyl ester Alc (197 ng, 0.872 mmol), and Cs2CO3 (472 ng, 1.45
nmml) in CH3CN (5 nL) was stirred at roomtenperature for 3 h. Water
was added and the m xture was extracted with 220. The conbi ned
organic |l ayers were dried, concentrated, and col unm chronmat ographed
(Et OAc/ hexane: 1/10) to provide 18%(%% Fq.g% two steps) of A2d; 1H
NVMR (300 MHz, CDCI3) 5 7.51 (d, J B 720(d J =17
Hz, 1 H, 7.15 (dd, J = 8.4, 2.2 : 689(d J 8.6 Hz, 2 H,

6.57 (d, J = 8.4 Hz, 1 H)Q.C4, BY_(A 2H), 45/@'0% 71 M, 2 H).

3.94 (dd, J 5.7, 2.7 Hz, 2 H), 04 (dd, J .6, 6.6 Hz, 1 H,
2.86 (dd, J 13. 3, 65Hz 1 H3 .343%/1‘60 H) , 223(s 3 H),
1.29 (t, J =7.1 Hz, 3 H, 1.14 (d, J 6.8 Hz, 3 H; M5 (ES) rn/z:
465 (MtNa+). GCeneral procedure 2 f@(gmgoh,ed Jnydrol ysis of the ethyl and
met hyl est epSiethvi-4-[2-mEshvBs-8Q f n THF
(2 m) under Mo ek 1o Biibl Rl Kt g‘gfp&gsm@’éq’hg’%&}% ko

m xture was stirred for 2h, aC|d|f|ed with 1 M HC, and extracted
with EtOAc (x 3). The extracts mﬁv@?ﬁi % concentrated, and purified
by col um chromat ography (CH2C12 /1) to give 109 ng (90% of
Compound 1; 1H NWR (400 MHz, CDC13) 8 7.50 (d, J =8.7 Hz, 2 H), 7.18
(s, 1H), 7.14 (d, J =8.4 Hz, 1 H, 6.88 (d, J 8.7 Hz, 2 H, 6.57
(d, J 8.4 Hz, 1 H), 4.57 (s, 2 H, 3.92 ( .6 Hz, 2 H, 3.04
(dd, J:133 6.5 Hz, 1 H), 2.85 (dd, J:3.206.5Hz,1H),

2.24-2.15 (M 91 H), 2. 193,13 M. 1.13 @7 =8 , 3 H: M (ES)
mz: 415 (%H‘u)\/ X atp] e Conpound 2 r
{2- Met hy1-442- (4-fr or orret hyl - phenoxynet hyl ) - butyl S@2fanyl | - phenox
y}-acetic acid Scheffe B RuCl3, Nal0O4 Alb, 93%
Ala (4-Chlorosulfonyl-2-methyl-phenoxy)-acetic acid ethyl ester
Sn, HCI i
. - EtO)J\/O

EtOH, Dioxane
SH
Alc, 98%

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

According to Scheme A1, to a flask containing chlorosulfonic acid (15.0 mL.,
226 mmol) at 4°C was added ethyl (2-methylphenoxy)acetate A1a (10.0 g, 51.6 mmol)
slowly. The mixture was stirred at 4°C for 30 min and room temperature for 2 h, and
then poured into ice water. The precipitated white solid was filtered, washed with
water, and dried under vacuum overnight to provide 14.0 g (93%) of A1b as a white
solid; 1H NMR (300 MHz, CDCl3) 6 7.87-7.84 (m, 2 H), 6.80 (d, J = 9.5 Hz, 1 H), 4.76
(s,2H), 4.29(q, J=7.1Hz, 2 H), 2.37 (s, 3 H), 1.31 (t, J = 7.1 Hz, 3 H); MS (ES) m/z:
315 (M+Na+).

To a solution of A1b (4.70 g, 16.1 mmol) in EtOH (20 mL) was added a solution
of 4.0 M HCI in dioxane (20 mL) followed by 100 mesh tin powder (9.80 g, 82.6 mmol)
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Pyridi neB3, 95%CH3CN- CCl14- H20 Acetic acid 2-phenyl-butyl ester OAc
1. TMSCHN2, neoH Meo2C 2. K2CG3, MeOH B4, 73%35, 98%

2- Acet oxynet hyl - butyri c aci d2- Hydr oxynet hyl -butyric acid nethyl ester
Me02Cc OTBS DI BAL-H B6, 92%

2- ( f edp@dtioriwisk.nEhéyhixisird aag|reflyxeet foy 2h, pbotinedi intoaCHgClpideh{t DO esit)eand
filtered. The filirate was separated, and the aqueous layer was extracted with CHzCls.
The combined organic phases were washed with water, dried, and concentrated to
give 3.56 g (28%) of A1c as a yellow oil; 1H NMR (300 MHz, CDCl3) § 7.14-7.03 (m, 2
H), 6.59 (d, J = 8.4 Hz, 1 H), 4.60 (s, 2 H), 4.25 (g, J= 7.1 Hz, 2 H), 2.24 (s, 3 H), 1.29
(t, J=7.1Hz, 3 H).

Scheme A2

O O FiC
LAH, THE o /\I/\OH DIAD, TPP \@\
EtO Okt ——
HO—QCFS O/\(\OH

A2b, 75%
2-Methyl-propane-1,3-diol

A2a A2c, 51%

1. MsCl, EtzN, CH,Cl

2.Cs,00; @ Et0C._0O CF3
CH4CN, E’tOJ\/O\é\ /©/
S/\(\O
Ale SH

A2d, 73%

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

LIOH, THF, H,0 HOzC\/Oé\ /©/CF3
S/\[/\O

90%
Compound 1

According to Scheme A2, to a suspension of lithium aluminum hydride (152
mg, 4.00 mmol) in THF (3 mL) at 0°C was added diethyl methylmalonate A2a (348
mg, 2.00 mmol) dropwise. The reaction mixture was stirred at room temperature for
1.5 h, quenched with water (0.2 mL) and 5 N NaOH (0.2 mL), and further diluted with
water (0.6 mL). After stirring for 20 min, the precipitated solid was filtered through
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1. MsC, Et3N, CH2C 2 HOOIBS n0 %, S2Lea3 cH3cN, B7, 88% A C -
2-(tert-Butyl-di net hyl - sllanyl oxynethyl)-butan-1-ol TBAF, THF
{4-12-(tert-Butyl-di nethyl -silanyl oxynet hyl)-butyl sul fanyl1-

2- et hyééﬁt%eann%\}\ligéﬁec \}v}trcl hﬁecéﬂ/glzlgrtyl‘lo_ 'Ie'ﬁtta ?ilrtrate was dried, concentrated, and
purified by column chromatography to give 135 mg (75%) of A2b; 1H NMR (300 MHz,
CDCls) 6 3.68 (dd, J = 10.7, 4.5 Hz, 2 H), 3.58 (dd, J = 10.7, 7.6 Hz, 2 H), 3.50 (s, 2
H), 1.96-1.89 (m, 1 H), 0.86 (d, J =7.0 Hz, 3 H); MS (ES) m/z: 113 (M+Na+).

To a mixture of A2b (113 mg, 1.26 mmol), trifluoromethylphenol (156 mg, 0.963
mmol), and triphenyiphosphine (252 mg, 0.962 mmol) in THF (3 mL) at 0°C was
added diisopropyl azodicarboxylate (195 mg, 0.965 mmol). The mixture was stirred at
room temperature overnight and concentrated. The residue was purified by column
chromatography to provide 149 mg (51%) of A2c; 1H NMR (400 MHz, CDCls) § 7.53
(d,J=8.8Hz 2H),6.96(d,J =8.7 Hz, 2H), 3.98 (m, 2 H), 3.71 (m, 2 H), 2.24-2.16
(m, 1H),1.80(s, 1 H), 1.05(d, J =7.0 Hz, 3 H); MS .(ES) m/z: 235 (M+H+).

General procedure 1 for the formation of thioether;

To a solution of A2c (135 mg, 0.577 mmol) in CH2Cl, (3 mL) at 0°C were added
EtsN (0.162 mL, 1.16 mmol) and methanesutfonyl chloride (93 mg, 0.81 mmol). The
mixture was stirred at 0°C for 30 min and room temperature for 1 h and diluted with
saturated NaHCO,. The organic layer was separated and the aqueous layer was
extracted with CH2Clz (x 3). The combined organic phases were dried and
concentrated to provide the mesylate.

A mixture of the above mesylate, (4-mercapto-2-methyl-phenoxy)acetic acid
ethyl ester A1c (197 mg, 0.872 mmol), and Cs,CO3 (472 mg, 1.45 mmol) in CH3CN (5
mL) was stirred at room tempera-ture for 3 h. Water was added and the mixture was
extracted with Et;0. The combined organic iayers were dried, concentrated, and
cofumn chromatographed (EtOAc/hexane: 1/10) to provide 187 mg (73%, two steps)
of A2d; 1H NMR (300 MHz, CDCl3) 3 7.51 (d, J = 8.6 Hz, 2 H), 7.20 (d, J = 1.7 Hz, 1
H). 7.15 (dd, J=8.4,2.2 Hz, 1 H), 6.89 (d, J = 8.6 Hz, 2 H), 6.57 (d, J = 8.4 Hz, 1 H),
4.57 (s, 2H),4.25(q, J=7.1Hz, 2 H), 3.94 (dd, J = 5.7, 2.7 Hz, 2 H), 3.04 (dd, J =
13.8, 6.6 Hz, 1 H), 2.86 (dd, J = 13.3, 6.5 Hz, 1 H), 2.24-2.16 (m, 1 H), 2.23 (s, 3 H),
1.29 (t, J = 7.1 Hz, 3H), 1.14 (d, J = 6.8 Hz, 3 H); MS (ES) m/z: 465 (M+Na+),

General procedure 2 for the hydrolysis of the ethyl and methy/ esters:
To a solution of A2d (130 mg, 0.294 mmol) in THF (2 mL) under N, was added
1.0 M LiOH (0.58 mL, 0.58 mmol). The mixture was stirred for 2 h, acidified with 1 M
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88% Conpound 2 To a solution of (S)-(+)-2-phenylbutyric acid Bl
(352 ng, 2.14 mol) in THF (3 nL) at 0C was slowly added a sol ution
of 1.0 MBH3. THF conplex in THF (2.14 nlL, 2.14 mol). The m xture was
allowed to warmup to roomtenperature, stirred at roomtenperature
over ni ¢}, andendiastedwithEt@Ae(x 3hdThe kekiveetd wieye dried Ndrcentrated, and

oo e S B S A B D 1 3E  E Bbre
CDCl 3) Gonfp8émd £ H RV {«#d)o M?—lﬁ%_?@%ﬁ%ﬁg r%a, 15"‘.3)?*%03%% Z_:Zl 85&,;1 %’?’25

1 1.79-1. 67 ,
l(én, 3 %14 s - ES4 hlizé;n WVQED@WMF)S-T Hz, 2 H), $57a(dmi) et BiteHDf1 HBR 4(5783, 2

ng, 1. I RYE lrtd al » I 3N 0
ol ) ?ﬁ%ﬁg b 35'@23 “83'%@"&&&3@&?@@“@%&%(‘ééeb"rﬂa?-’23520
nt nol ) HzTAdni2@4r2¢1 5aéns, 5H).r2.48 (a3 Hyotrl 3 édvpex Siauke, 3§ BI); MSHESY H/ztes
W th 1.( N, HC, and extracted with CH2CO 2. The conbi ned organic
phases *were’washed with 1.0 N HCl (x 3) and brine, dried,
concentrated, and columm chronat ographed to provide 343 ng (95% of
B3; 1H NMR (300 MHz, CDCI3) 8 7.33-7.28 (m 2 H, 7.25- 7.17 (m 3
H, 4.21 (m 2 H), 2.86-2.77 (m FExampleBsg (s, 3 H), 1.86-1.73 (m |
H, 1.68-1.53 (m 1 H, 0.82 (t, J 7.4 H, 3 H,; M5 (ES) nlz: 215
( MtNa+) . To a sol ut iHmycQf 33 60 ng, 0.83 ,) in amxture
solvents of CCl4 (2 nL), CH3CN (2 and wat 3 nL) were added
Nal04 (3.55 g, 16.6 mmol) and RuCl'3 /hﬂggeo ). After
stirring at roomtenperature overnight, t m xture was partitioned
bet ween water and CH2C 2. The conbi ned organhic | ayers were dried,
filtered, and concentrated. The resi 8%®@PWRE 2r.edi ssol ved in Et20 and
filtered throughMsM-¢&-(4-filuoremeihylphencpgrethytibeliseiatylabbrery}-acetic acid
chromat ogr aphed (CH2C12/ MeOH: 9/1) to give 97 ng (73% of B4; 1H NWR
(300 MHz, CDCI3) 84.24 (d, J =6.7 Hz, 2 H, 2.67 (m 1 H, 2.06 (s,
3 H, 1.77-1.56 (m 2 H, 1.00 (t, J =7.5 H, 3 H,; M5 (ES) mz: 183
( MtNa+) . To a solution of B4 (218 ng, 1.36 nmmol) in Et20 (4 nl)
and MeOH (2 nL) was added 2.0 IVl TMSCHN2 (2.08 i, 4.16 mml) in
Et20 slowy. After stirring at roomtenperature for 3 h, the solvents
were renoved under reduced pressure to give the nethyl ester. To the
di ssol ved residue in MeOH (2 nL) was added K2CO3 (188 ng, 1.36 mmol)
and the resulted m xture was stirred for 20 mn. After renoval of
solvent, at |ow tenperature, the residue was partitioned between Et20
and water. The organic |ayer was dried, concentrated, and col um

chr omat ogr aphed (Et OAc/ hexane: 1/2) to afford 176 ng (98% of B5; 1H
NVR (300 MHz, CDCI3) 63.82-3.73 (m 2 H, 3.73 (s, 3 H, 2.53 (m 1
H, 2.41 (brs, 1 H, 1.73-1.55(m 2 H), 0.95 (t, J = 7.5 Hz, 3 H);
M5 (ES) mlz: 155 (MtNa+). A m xture of B5 (225 ng, 1.70 mmmol),
tert-butyldimethylsilyl chloride (334 ng, 2.22 mmol ), and i m dazole
(290 ng, 4.26 mml) in DM (1.7 nm) was stirred for 14 h and
partitioned between water and Et20. The organic |ayer was dri ed,
concentrated, and columm chromat ographed to provide 385 ng (92% of
36; 1H NMR (400 MHz, CDCI3) 83.77 (dd, J = 9.7, 7.8 Hz, 1 H),
3.70-3.66 (m 1 H, 3.68 (s, 3 H, 2.52 (m 1H, 1.64-1.51 (m 2 H,
0.91 (t, J =7.5Hz, 3 H, 0.87 (s, 9H, 0.03 (s, 6 H; M5 (ES) nz:
269 (M+rNa+). To a solution of 36 (350 ny, 1.42 nmmol) in CH2A 2
(5 n) at -78C was added 1.0 M DI BAL-H (3.55 nm_, 3.55 mml) dropw se.
After stirring at -78C for 15 mn, the mxture was allowed to
gradually warmup to OC, stirred at the same tenperature for 10 mn,
guenched with MeOH. After stirring at roomtenperature for 1 h, the
precipitated solid was filtered through Celite and washed with
CH2C12/ MeOH. The filtrate was dried, concentrated, and colum
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To a mxture of B9 (120 ng, 0.385 nmol), trifluoromethyl phenol (93
ng, 0.57 mmol), and triphenyl phosphine (150 ng, 0.573 mmol) in THF (3
m.) at OC was added diisopropyl azodicarboxylate (115 ng, 0.569
nmol ). The m xture was stirred at roomtenperature overni ght and
concentrated. The residue was purifiedchgyeddl urm chr omat ogr aphy twice
1/10; CH2d 2/ hexane: 2/1) to provide 121 ng (69% of

(éggm%ﬁl Tt ouing, : %\d (G o

8.4 Hz, Péa bfricind My

J = . ZHIEN7CC,-Hip,
’ 3. QQBRE8% I 6.4 Hz, & , 1.96
1 (ZmH)’z H) Z'Pifg’z'é’uiﬂ'f “1oly = 7.1 ’ﬁf’“@ag'd theﬂﬁg@!ieitﬁtf, 1=7.4
3 H - ES) nk: 479 (MtNa+). _ Corrpoundm205§8% vvaz
pr epar edic.61] 198HR). MebgCcedure. 24 n Ex 1 e Ave
CDCl 3) 7. 49 E bgcg——e—é—l-éz—Z—H) (H -ﬁﬁ_q ?TQSM,
H, 6.88_ 8. K5CPg MeQH H) | 6 53 d, J Imidgolp Hz 4.50 (s,

’ 3 6,90 2. 05
4. 03" 5 : 2.16 ) ,
§ o TLERRh o A i
(M+H+) Exanmple C Conpound 3 Y
12- Methyl -4-[2-(4-trifluoronethyl - phenoxynet hyl) - butyl sul fanyl ] - pheno

xy}-acetic _acid SchéMsCICEENGHED) ¢) - L OBkoleAH, o THE HoOH ad Cc2, 80%

2-Et hyl fmmom% At9ko, © TBAF, THF
CH3CN, gy~ ~0 S oTBS
B7, 88% Ae B8, 61%
2-~(ferf-Butyl-dimethyl- (tort 5 - -
silanyloxymethyl}-butan-1-ol {4a[2 (tert-Butyl-dimethyl-silanyloxymethyl)-butylsulfanylj

2-methyl-phenoxy}-acetic acid ethyl ester

Etozc\/ob\ DIAD, PhaP Et020 \@ /©/
8 OH HO

B9, 21% B10, 69%
{4-(2-Hydroxymethyl-butylsulfanyl)-
2-methyl-phenoxyl-acetic acid ethyl ester

{2—Methyl-4-[2-(4-tr|ﬂuoromethyl -phenoxymethyl)-
butylsulfanyl]-phenoxy}-acetic acid ethyl ester

HO,G._O
LIOH, THF, H,0 /@’

88%
Compound 2

To a solution of (8)-(+)-2-phenylbutyric acid B1 (352 mg, 2.14 mmol) in THF (3
mL) at 0°C was slowly added a solution of 1.0 M BHs. THF complex in THF (2.14 mL,
2.14 mmol). The mixture was allowed to warm up to room temperature, stirred at
room temperature overnight, quenched with water and followed by 1.0 N HCI, and
extracted with Et20 (x 3). The extracts were dried, concentrated, and column
chromatographed to give 283 mg (88%) of B2; 1H NMR (300 MHz, CDCl3) § 7.34-7.29
(m, 2 H), 7.24-7.16 (m, 3 H), 3.70 (m, 2 H), 2.65 (m, 1 H), 1.79-1.67 {m, 1 H), 1.63-
1.48 (m, 2 H), 0.82 (t, J = 7.4 Hz, 3 H); MS (ES) m/z: 173 {(M+Na+).
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To a suspension of |ithium alum num hydride (101 ng, 2.66 mmol) in
THF (3 nL) at OC was added di et hyl ethylnmalonate C (250 ng, 1.33
nmmol ) dropw se. The reactlon mxture was stirred at roomtenperature

W th et er (0 % rire B ER(Pha bt 1B oro. wOing (g A@hedrhiBoboRnd
with N@Mh@'@@irﬁg, he rf']fﬂdl)rlﬁt@—léwaﬂhL?gt o@/gsag%aé& %@ety%% GJGEHS

Shot 3) 816 480 [rmony Hertireqvas siiTechat ponBtepparaiare Ko 2 hotlaiod i He
azH) 5 N ?IZ:I (gha égd?%n?te& vﬁ@éﬂﬁlﬁa@ cotntsirie ga?uc";g aus?-.g %éé{é&uﬁ 6§6§n%1
1. 04 rr%@ N H@lr(ixf B)Jan@beneydirmbnohcqmmedrgandhcmﬁ}ﬁn whidatograbhed to

in 0C was_added
i 1 SopPERUHE 383G 40 BT oF e T MRG0 ME Lol 5 7 5Rhe 2 a1 aete-
stirred. #t (@A), arme(rr@tzJng DYEL Ofth, 1%'#98@&3 i M@é-@%@? .
extracte The extracts were dried, concentrated” and
col um 1%6%35@* bbﬂe@-‘?’?d’f providddz1Bh); MS((EmféfZTfB(M*lNﬁNNR (400
MHz, CDCI3) 3 7.54 (d, J =8.8 Hz, 2 H, 6.97 (d, J =8.8 Hz, 2 H,
4.05 (m 2 H), 3.80 (dd, J = 10.8, 4.4 Hz, 1 H), 3.74 (dd, J = 10.8,

6 5 Hz, 1 Hyo aflsem(amof B3H)i60 n®.§38 m?ncb‘ﬂ) in %nﬁb&lgﬁset sporl\éeprgsr ég é]g:glz(lzorﬁml,)ng
gener aF#EFQ%% 4 ‘?W(a@g?m%@ %efelwquﬁ“%léb@{ﬁﬁzg éfomsyolgard Bgcdad

= 8. @12%8 @0@8 rrﬁ'néi? .@ﬂer Qtwnn%agrdi% te"m'ﬁ&rgtJ Jo@e(rﬁ%wt‘_gm qﬁhﬁ‘ew% 6
(Hg 2 H?mt'ﬁn%b@ﬁwegn Wa?efla"}‘&CH2CH) The @mh lmd organjc [3y@® wete diied, 6. 4
?L 2 h‘)terea arld Q:Smc%nl'l’gt?dlT%@g@ﬁ@uéév%reﬁﬁg&(é@ %‘%}fg andl glgeg?'?%mgg?h
Ana| C@llte@l Ther filbzaevAE3Dies: ard cBOMB nhrma@ggajahdaqmcbmeeg 69 i,

ra

o oceddle & T BRI T KM RHBRRED ina Big 225 ERE ). 2 67
8.6 Hz(mp21H),2. @61@ GSH) 1. #MH) 58 (ﬁrﬁ 2(m) 1jod'bt;J 6795‘>H€zd3 H:B Sﬁf@’)?%b??%

J’—eg‘ﬁﬂﬁa* ,216(3 3 H), 192(m1H),158(m2H),0.94
(t, J =7.5 H, 3 H; M5 (ES) rn/z: 451 (MtNa+). Example D

Compound 4

{442- (4- Tri Té acsalotiérihyf BART®MGYEIZS MindhEtso (4 any)l drmtieoPXeimar®ks ¢

aci d SEhelP> B M TMSGHN, (2.08 mL., 4.16 mmol) in EtO slowly. After stirring at room
temperature for 3 h, the solvents were removed under reduced pressure to give the
methyl ester. To the dissolved residue in MeOH (2 mL) was added K2COs (188 mg,
1.36 mmol} and the resulted mixture was stirred for 20 min. After removal of solvent
at low temperature, the residue was partitioned between Et,O and water. The organic
layer was dried, concentrated, and column chromatographed (EtOAc/hexane: 1/2) to
afford 176 mg (98%) of B5; 1H NMR (300 MHz, CDCl3) § 3.82-3.73 (m, 2 H), 3.73 (s,
3 H),2.83.(m, 1 H), 2.41 (brs, 1 H), 1.73-1.55 (m, 2 H), 0.95 (t, J = 7.5 Hz, 3 H); MS
(ES) m/z: 155 (M+Na+).

A mixture of B5 (225 mg, 1.70 mmol), tert-butyldimethylsilyl chioride (334 mg,
' 2.22 mmol), and imidazole (290 mg, 4.26 mmol} in DMF (1.7 mL) was stirred for 14 h
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412- (4-Trifluoronet hyl - phenoxynet hyl ) - butyl sul fanyl yphenol 1.
Me02CCH213r, Cs2C03, CH3CN 2. LiOH, THF, H20 Repl aci ng

(4- ner capt o- 2- met hyl - phenoxy) acetic acid ethyl ester Al ¢ with 4-
mer capt o- phenol and fol |l owi ng general procedure | in Exanple A gave
D1 (28%ﬁ<P partitiyRed BobvaanrwaieDehd)EtgT. The (tiganlc fay8r wabldried, é‘@nceﬁtr%%d

( dH) J Z?n 4Z?Ib%mla'|_§pﬁa}pq§%p])‘?%fgto BI'OMIC% %%gé&;@ oﬁgﬁb 1H§\mg3 (-(,Qp Mj—la
o Hz CICH) 5 3179?d W =8 77,8 Lz59 H)mz. 78-3B6 gﬁ ?ﬂ[)jlé %53 ?l)? 5% (m>1

A m xtur

rrrml) FE) grﬁfa&m(éna?cm Ch%% Kyt =c&bd1z, 339), A7 G. 96—I)nﬁm3)(s, am BS2ES3
(157 /-9 248 ey _,,)) in CH3CN (2 nL) was stirred for 2 h and
partitioned betvveen Et 20 and water. The organic |ayer was dried, _
concentrated, and col um chromat ogr aphed ( Et OAc/ hexane: 1/6) to give

99 969 f the nmethyl ester. Follow ng general procedure 2, the
abO\r/Tg gretr{(ill Oe%ﬁehuﬂwagfé&{%@m 42 sunel) mo&jddm(ﬁ ml) &9 %y 8°QlwadlsBded

r 49, (
E 300J l\/ll-lzo8 Ngﬁﬁl_%ﬁll l—ﬁﬁ?ﬁ@ ?nLgt?: 55 rrﬂ-njchg_drg)z)gv %z ﬂfﬁerﬁ_ﬁtlm% %tzi—'#%’czfgm_ﬁ gmg,ztgg
H) miAgire gvas;alhquedjo%ac(uallymaﬂm uthcD&QCZ shirre rat thib ;sﬁme lerﬂéﬁg?tﬂre Yor
H,
( MNa+ 55@ rﬁ@ ﬁth&r'L:ecPwﬁﬁ I\ﬁéOH A'fter stamng at rocl)_r|21 temper(atu efmr1 h, the
precipitated solid was filtered through Celite and washed with CH2Clx/MeOH. The
filtrate was dried, concentrated, and column chromatographed to give 273 mg (88%)
of B7; 1H NMR (300 MHz, CDCl3) & 3.82 (dd, J = 9.9, 4.0 Hz, 1 H), 3.75 (dd, J = 11.0,
3.3 Hz, 1 H), 3.67-3.58 (m, 2 H), 2.78 (brs, 1 H), 1.68-1.61 (m, 1 H), 1.33-1.23 (m, 2

H), 0.93 (t, J = 7.4 Hz, 3 H), 0.90 (s, 9 H), 0.08 (s, 6 H); MS (ES) miz: 219 (M+H+).

B8 (61%) was prepared following general procedure 1 in Example A; 1TH NMR
(300 MHz, CDCl3) 8 7.19 (d, J = 1.8 Hz, 1 H), 7.15 (dd, J = 8.4, 2.2 Hz, 1 H), 6.62 (d, J
=8.4 Hz, 1 H), 4.60 (s, 2 H), 4.26 (q, J = 7.1 Hz, 2 H), 3.67 (dd, J =10.0, 4.7 Hz, 1 H),
3.57 (dd, J = 10.0, 5.5 Hz, 1 H), 2.97 (dd, J = 12.9, 6.8 Hz, 1 H), 2.79 (dd, J = 12.9,
6.0 Hz, 1 H), 2.26 (s, 3 H), 1.62-1,56 (m, 1 H), 1.44 (m,2H),1.29 (t, J=7.1 Hz, 3 H),
0.88 (t,J =7.4 Hz, 3 H), 0.88 (s, 9 H), 0.03 (s, 6 H): MS (ES) m/z: 449 (M-+Na+).

A solution of B8 (213 mg, 0.500 mmol) in CH,Cl, (2 mL) was treated with a
solution of 1.0 M tetrabutyl ammonium fluoride (1.50 mL, 1.50 mmol) in THF for 3 h
and partitioned between water and CH,Clz. The organic layer was dried,
concentrated, and column chromatographed to provide 33 mg (21%) of B9; 1H NMR
(300 MHz, CDCI3) 8 7.22 (d, J = 1.7 Hz, 1 H), 7.17 (dd, J=8.4,2.2Hz, 1 H), 6.63 (d, J
=8.4Hz, 1H),4.61(s,2H),4.25(q, J=7.1 Hz, 2 H), 3.72 (dd, J =10.9, 4.7 Hz, 1 H),
3.64 (dd, J=11.0,5.8 Hz, 1H),2.92 (d, J=6.4 Hz, 2 H), 2.26 (s, 3 H), 1.73-1.63 (m,
2H),1.45(m, 2 H),1.29(t, J=7.1 Hz, 3 H), 091 (t, J= 7.4 Hz, 3 H); MS (ES) m/z:
335 (M+Na-+).
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Compound 5
12- Met hy1-4-[ 2- (4-t hfl uor onet hyl - phenoxynet hyl } pent yl sul f anyl kphenoxy
)-acetic acid Schenme E Et Q2C CO2Et HO DI BAL-H OHons MsCl, Et 3N naso

NaH, THE

To a mixture of B9 (120 mg, 0.385 mmot), trifluoromethylphenol (93 mg, 0.57
mmol), and triphenylphosphine (150 mg, 0.573 mmol) in THF (3 mL) at 0°C was
added diisopropyl azodicarboxylate (115 mg, 0.569 mmol). The mixture was stirred at
room temperature overnight and concentrated. The residue was purified by column
chromatography twice (EtOAc/hexane: 1/10; CHa2Clohexane: 2/1) to provide 121 mg
(‘69%) of B10; 1H NMR (300 MHz, CDCl3) 8 7.51 (d, J=8.7 Hz, 2 H), 7.1 (d, J= 1.8
Hz, 1 H), 7.15 (dd, J = 8.4, 2.3 Hz, 1 H), 6.89 (d, J =8.6 Hz, 2 H), 6.56 (d, J = 8.4 Hz,
1H), 4.56 (s, 2 H), 4.25 (9, = 7.1 Hz, 2 H), 4.01 (m, 2 H}), 3.00 (d, J = 6.4 Hz, 2 H),
221(s,3H), 196 (m, 1H),1.59 (m, 2 H),1.28 (t, J=7.1 Hz, 3 H), 0.94 (t, J = 7.4 Hz,
3 H); MS (ES) m/z: 479 (M+Na+).

Compound 2 (88%) was prepared following general procedure 2 in Example
A; 1H NMR (400 MHz, CDCl3) 8 7.49 (d, J =8.6 Hz, 2 H), 7.15 (s, 1 H), 7.11 (d, J =
8.3 Hz, 1 H), 6.88 (d, J =8.6 Hz, 2 H), 6.53 (d, J = 8.2 Hz, 1 H), 4.50 (s, 2 H), 4.03-
3.95 (m, 2 H), 3.00-2.98 (m, 2 H}, 2.16 (s, 3 H), 1.95 (m, 1 H), 1.57 (m, 2 H), 0.93 (1, J
=7.4 Hz, 3 H); MS (ES) m/z: 429 (M+H+).

Example C

Hozcvo\@ CF4
—

Compound 3
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-butylsulfanyl}-phenoxy}-acetic acid
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El E2, 60%E3, 94% 2- Propyl - propane- 1, 3-di dMet hanesul fonic acid 2-
met hanesul f onyl oxynet hyl - pentyl ester O00Ms E4, 25% Met hanesul fonic
acid 2-(4-trifluoronethyl- phenoxynethyl)-pentyl ester CF3 ES, 70%
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxynet hyl) -

pentyl sul f anyl ] - phenoxy}-aceti c aci 9CREMGC est er To a
solution of 1.0 Mdiisobutyl al um num hydride (50 nL, 50 mmol) in

CH2C 2 at /8Cwas added di et hyl propyl mﬁﬂgiiﬁ El |1€32; 0 10.0

mmol ). Thellreallti on bATHFe y
stirredE# f PEL30~T ™, "and quenched w t OH._ The pke
solid was fittered through Cekjlgand wa FFs Mookt GaRCL
filtrate w&d concentrat egde qg"’?%”?‘ﬁl by col um c;h@mmjoagﬁeighy
(Et OAc) to give 709 ngy (60% o] 2; NVR (300 pHelgxyralddhiut0d-d30
(dd, J 10.7, 3.8 Hz, 2 H), 3.63 (dd, J = 10.7, 7.7 Hz, 2 H, 2.82

(s, 2 H, 1,84-1.71 1 H, 1.42- 1.28 (n} 2 H, 1.24-1.17 (m 2
H, 0.91 (t!-Msd %"2%329'23 H); MsE 141 (M+Na:©/CF3
2, Cs,C0;, 0
CHaCN, Eto/”\,ob\ S/\Co
Alc sH C4,81%

{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-
butylsulfanylj-phenoxy}-acetic acid ethy! ester

LN THF T VW%J\ orr
s’\(\o

92%
Compound 3

To a suspension of lithium aluminum hydride (101 mg, 2.66 mmol) in THF (3
mL) at 0°C was added diethyl ethylmalonate C1 (250 mg, 1.33 mmol) dropwise. The
reaction mixture was stirred at room temperature for 2 h, quenched with water (0.1
mL} and 5 N NaOH (0.2 mL)}, diluted with water (0.6 mL), filtered through Celite, and
washed the solid with MeOH/CH.Cl,. The filirate was dried, concentrated, and
purified by column chromatography te give 110 mg (80%) of C2; 1H NMR (300 MHz,
CDCls} 8 3.79 (dd, J = 10.7, 3.9 Hz, 2 H), 8.64 (dd, J = 10.7, 7.5 Hz, 2 H), 3.27 (s, 2
H), 1.67 (M, 1 H), 1.29 (m, 2 H), 0.94 (t, J = 7.5 Hz, 3 H); MS (ES) m/z: 127 (M+Na+).

To a mixture of C2 (108 mg, 1.04 mmol), trifluoromethylphenol (130 mg, 0.802
mmiol), and triphenylphosphine (210 mg, 0.802 mmol) in THF (8 mL) at 0°C was
added diisopropyl azodicarboxylate (162 mg, 0.802 mmol). The mixture was stirred at
room temperature overnight, diluted with water, and extracted with Et,O (x 3). The
extracts were dried, concentrated, and column chromatographed to provide 134 mg
(52%) of C3; 1H NMR (400 MHz, CDCl3) § 7.54 (d, J = 8.8 Hz, 2 H), 6.97 (d, J = 8.8
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To a solution of E2 (300 nmg, 2.54 mmol) in CH2AA 2 (5 nL) at 0C were
added Et3N (1.06 nmL, 7.62 mml) and net hanesul fonyl chloride (729 ng,
6.36 mMmmol). The m xture was stirred at OC for 2 h and diluted with
sat urated NaHCO3. The organi-c | ayer was separated and the aqueous

layer HWas2exy, daws gd, 2-5)/3.60124H,2) %NOC‘B 4 zﬂ'hlz ¢ o1YPB.Tedddyr ran 0B, Brese s 1

171y b fsef(ﬁﬂc‘é@% %5?@4&;3 B é%mﬁégsz% %?%X‘@d\?qﬁd

J = 10.0, 4.3 Hz, , 4.20 (dd, J = 10 o 6 4 Hz, 05 (s, 6
, 2.22- 2A5(m1H),142 m 4 H), 093(m3H)' M8 (ES)
mz: 297 (MeNa(B)1%) was prepgred @wmaqemr@‘rpmmdt(red imxampe frdiH NBIRo

in mn a f

a1 i RGeS AR HE S TR B T BB . 7 e v =
stirrigg, @2 I—QQITIH)E‘W ur=e88cHz @Q—II”GIEGﬁi got awwzl 101), B56 G52 Mp4.25
2.40 IJ% in THF 6@‘ was added e resulting m.xtu

ref | ux&el K¢ - BHg, 2 4101\/(65 Zofdh SePhieh e %&:t%% %“g(se%w)aét%(mﬂh
Et 20. t dni= rept @d

chr orratﬁgglr g’ghg‘d‘% IS’E% wﬁ%?ﬁeiaﬁgﬂ Hl%fqu%{]g gz?iﬁ‘@o‘lr d{?’;y’;ggo‘)5 H?‘;\EIISS (Esi) ngi %—l
NVR ( 30d+Nez). A&I[au @?'CQTOISQZS("HZFag)tLS €, 60J84; H251K, Feum; G.60. 69:H8556Hz
2 H, 4.37 (dd, J = 9.9, 4.9 Hz, 1 H), 432(dd J=29.9 6.0 H, 1
H, 4.04 (dd, J =094, 4.6 H, 1 H, 3.98 (dd, J =9.3, 6.4 Hz, 1 H),
2 97 ( s, 3 Hpmpgoind @BnP2%)Mas plreﬁsreﬂ fBHb\.(:ing génklal ploc@ufe 2 in) Exaﬁlp(lb

format OﬁHﬁNﬁaQ&nﬂqu E/Ie%l—q MHE? % i0 6 Zr%Z dur1e38 %gf?'b Zé% (l'?i‘ni‘l)
in CH3GN ¢ Benh) JWGWQ@F@%@C@ (3941, 1]Hf Wﬁg eihlogr"ﬁdj

sol ution of (4-nercapto henoxy )ace ester AI C
(163 n§000(d72r— GO, ZH)QM@ 192 {xnt ©H)st.681(ng H)o@%(hda=f7rfokjm
t enper r nd the m xture was extracted with Et20.
The co%%”hgndg E@%gﬁ’(%@‘m;@ﬁgﬁﬁre dried, concentrated, and col umm
chr omat ogr aphed ( Et OAc/ hexane: 1/10) to prow de 158 ng (70% of Eb5;
1H NWR (300 MHz, CDCI3) 5 7.51 (d 8| 7.19(d, J = 1.5
Hz, 1 H), 7.14 (dd, J = 8.4, 23ﬁ%“1pﬁ$3, b89(d J =8.6 Hz, 2 H)
¢Fr 7.1 Hz, 2 H),

6.55 (d, J = 8.4 Hz, 1H)|-|oﬁlc{>§os 2 H, 4.25

4.03 (dd, J = 9.3, 4.9 Hz, H),. (dd, J-56Hz 1H,
3.00(d,J=6.5Hz,2H),221(s } 7R+ -1 H, 157148(m
2 H, 1.40-1.32 (m 2 H), 1.29 (t, J :;@ 3 H, 091 (t, J =7.2
Hz, 3 H,; M5 (ES) mlz: 493 (M+Na+). Anal. | cd for C24H23F304S:. C,
61.26; H, 6.21. Found: C, 61.49; H, €o@®und4 Fol | owi ng gener al
procedure 2 in Ex&ézHéTHlugareth@enimpruyrdetsyl (@ tyifangil-phishdRy X atOiF: dvlelz ,

CDCI3) 8 7.50 (d, J =8.7 H, 2 H), 7.18 (d, J =17 H, 1H, 7.15
(dd, J = 8.5, 2.0 H, 1 H, 6.88(d, J =8.7 H, 2 H, 6.57 (d, J =
8.4 Hz, 1 H), 4.60 (s, 2 H), 4.02%clkémelD= 9.2, 4.7 Hz, 1 H), 3.97
(dd, J = 9.2, 5.7Hz,1H),301(m2H),219(s3H),2.05(m1
1.54-1.49 (m 2 1.37 (m 2 H, 0.91 (t, J =7.2 Hz, 3 H: M
46 CFy

H) , 9 H ,
(ES) m z: 5 (MtMa< .CFA\n I CZZHZHP 048, C, 59.72;
5.69. Found: C " Mfga‘lf‘ég ‘#@F d 6
12- Met I~ 410 f UOI’20 cbyl - p yrret hyI
y}-acetic aéld Scherre F gﬁCNX _@’

c3 D1, 28%

4-[2-(4-Trifluoromethyl-phenoxymethyl)-

butylsulfanyl]-phenol
HO,C._
1. MeO;CCH,Br, Cs,C03, CHaCN \©\

2. LIOH, THF, H,0 85% /\(\

Compound 4
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f:2- Met hyl - 442- (4-tri fl uoronet hyl - phenoxynet hyl ) -

hept yl sul fanyl | - phenont yacetic acid ethyl ester 91% Conpound 6

To a suspension of lithium alum num hydride (114 ng, 3.00 mmol) in
THF (3 nmL) at OC was added 2-pentylmalonic acid diethyl ester F1 (346
ng, 1.50 nmmol) dropw se. The reaction m xture was stirred at room

) et oG - BeRiafind s RPRR e ey R o acalieids Bt beatar Ao S
was fi Iniertcastotgtonsy f@n@ﬁbltdvﬁn@@én@?&? beskod. i 1 W@%ﬁﬁ%@@;@%?é oh f aﬁ—F

was dried, concentrated nd purified by colum ¢

( Et 0AdNMER 300 MHz, @BC@)@J 564, mf@@l%t DH),228 wmﬂ@@@%m (@
CDCl 3 0, 7 2

2 H), )j:%gl%jéqg) G2 e 2, £o8)e Ts 4 08 tan 1= 58, 56 e, S e
6.8 Hz =B 2 1.95. 6/, QNK

(176 (H)F C&)IES) h‘P’le uo?omgt h,;lfl:)shge(r?gﬂz{(_l OQ'@(t:?IJEE'?(ngeg,lq-?)’ IE/E)asnd
triphe %%W&BW 'tfzﬁg ng, 1.80 mml) in THF (3 nL) at 0C was added
di i sopropyl azodicarboxylate (195 ng, 1.80 mmml). The m xture was '

stirred at RCfor 30 min and then roomtenperature for 6 h, diluted
wi th wat er A SHAWRIGTAEL B Wt B 2dmmol)T heoreoacetic sidmethybigsted(55 m

t t d 1%8
concenge Frgmo FRaRsEACI 5P ¥ ) S8 RGP BEC AR DTl Sirtoa g o b ™
6 96 (and paritigngd MMQem-lF_Ig&D a3d water2 Hie orgaitic 14yer v%shi)ned2 cQﬂceHr%@ec( m

ng?‘ﬁé‘i'&mnf\ﬁcﬁr?{gaﬁ?@éﬁgési {Ri0AdRekdil: %@tﬂ@"&&%&& (Qﬁ%d@ééhﬁ @ethw n

Exarrpl ester. fanlloviAng (GeB 3l pidrd:disNRa P Mdre rﬁaﬁyﬁést& Waé@org\%?e& to a%
6 89 (@mj””"% éqﬁﬁ%’)’zﬂgﬁi“ MIg (30 M?'Z P?Délg) 81 (brs H)H), l@a(d(d SZTHC-I)E)

325 (2720 fily B8 53 Tp it o0 1L 20z @}@ﬂz @ A7 8t dls

2,03

1.28 ((tSs 2N)@$81(nmz2 @3-6)1-2@%071(2 H)imssama;m) 1356Hm, 2\8), ((;f@ grgﬂ:zm
521 r r re 2 in Ex

méh‘ﬁd A %&“ﬁ'@ﬁw%ﬁ”@%“w DO 3) 89,23 (brs, 1 4. 7.50 (d,

J = 8. H, 7.19 (d, J—18Hz 1 H, 715(dd,J-84 2.2
Hle) 689(dJ 8.6 Hz, 657dJ:8.4Hz 1 H, 4.61
(s, 2 H, 4.00 (m 2 H ,30330 ampleE) ,220(s 3 H, 2.04 (m
1H, 1.56- 1.49 (m 2 H), 23(m6 , 0.87 (t, J = 6.8 Hz, 3

H,; M5 (ES) mz: 493 (MQdéE:l;),,O nple G /@,CF3

Compound 5
{2—Methyl-4-[2-(4—triﬂuoromethyl-phenoxymethyl)—pentylsuIfanyl]-phenoxy}-acetic acid
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Conpound 7

{2-Methyl-4-[2-(4-trifluoronethyl-phenoxy)-propyl sul fanyfi-phenoxy}-a
cetic acid Schene G 0 OCH2Ph Et3N, Cl-12Cl12 0 0.A.,"...O00H2Ph

01, 94% Benzyl oxy-acetic acid 4-tri élcﬁjé)nggget hyl - phenyl ester

EtO,C.__COoEt NaH, THF
DIBAL-H MsCLEtN MsO OMs .
F3C—©—OH

E2, 60% E3, 94%
2-Propyl-propane-1,3-diol Methanesulfonic acid 2-
methanesulfonyloxymethyl-pentyl ester

F.C Cs,C03 CH3CN
3 O\ 203, 3 . Etozcvoﬁj\ /©/CF
- Q
(@) OMs
/r’\ Etoko\é S O
E4, 25% SH
o ) Ale ES, 70%
Methanesulfonic acid 2-(4-triflucromethyl-

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

HO,C._ O CF3
LIOH, THF, Hz0 Q/
S O
94%
Compound 5

To a solution of 1.0 M diisobutylaluminum hydride (50 mL, 50 mmol) in CHxCl;
at —78°C was added diethyl propylmalonate E1 (2.02 g, 10.0 mmol). The reaction
mixture was allowed to gradually warm to 0°C, stirred at 0°C for 30 min, and quenched

with MeOH. The precipitated solid was filtered through Celite and washed with
MeOH/CH2Cl.. The filtrate was concentrated and purified by column chromatography
(EtOAC) to give 709 mg (60%) of E2; 1H NMR (300 MHz, CDCl3) & 3.80 (dd, J = 10.7,
3.8 Hz, 2 H), 3.63 (dd, J = 10.7, 7.7 Hz, 2 H), 2.82 (s, 2 H), 1.84-1.71 (m, 1 H), 1.42-
1.28 {m, 2 H), 1.24-1.17 (m, 2 H), 0.91 (t, J = 7.2 Hz, 3 H); MS (ES) m/z: 141
(M+Na+).

To a solution of E2 (300 mg, 2.54 mmol) in CH2Cl (5 mL) at 0°C were added
EtsN (1.06 mL, 7.62 mmol} and methanesulfonyl chloride (729 mg, 6.36 mmol). The
mixture was stirred at 0°C for 2 h and diluted with saturated NaHCO3;. The organic
layer was separated and the aqueous layer was extracted with CH2Cl; (x 3). The
cornbined organic phases were dried, concentrated, and column chromatographed
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F3C 02, 80% 1- ¢1-13enzyl oxynet hyl - vi nyl oxy)- 4-trifluoronethyl-benzene
1. MC, Et3N, CN2Cl12 0 EtOH, THFO6H3CN, etoit,"o 03, 91%u
2-(4-Trifluoronet hyl - phenoxy) -propan-1-ol CF3 04, 11%
{2- I\/E4réyl- 4-12-(4-trifluoronet hgl - phpni yq{) -
(EtOAc/hexane: 1/1) to provide 655 mg (94%) of £3; 1H NMR (300 MHz, CDCl3) &
4.29(dd, 4 =10.0, 4.3 Hz, 2 H), 4.20 (dd, J = 10.0, 6.4 Hz, 2 H), 3.05 (s, 6 H), 2.22-

2.15(m, 1 H), 1.42 (m, 4 H), 0.97-0.93 (m, 3 H); MS (ES) m/z: 297 (M+Na+),

To a suspension of NaH (80 mg, 2.0 mmol; 60% in mineral oil) in THF (2 mL)
was add ed a solution of 4-trifluoromethylphenol (324 mg, 2.0 mmol) in THF (2 mL).
After stirring at room temperature for 30 min, a solution of E3 (658 mg, 2.40 mmol) in
THF (3 mL) was added and the resulting mixture was refluxed for 6 h. Water was
added and the mixture was extracted with Et;O. The extracts were dried,
concentrated, and column chromatographed (EtOAc/hexane: 1/4) to afford 170 mg
(25%) of E4; 1H NMR (300 MHz, CDCl3) 6 7.54 (d, J =8.6 Hz, 2 H), 6.96 (d, J = 8.6
Hz, 2 H), 4.37 (dd, J =9.9,4.9 Hz, 1 H), 4.32 (dd, J = 9.9, 6.0 Hz, 1 H), 4.04 (dd, J =
9.4,4.6 Hz, 1H), 3.98 (dd, J = 9.3, 6.4 Hz, 1 H), 2.97 (s, 3 H), 2.25 (m, 1 H), 1.53-1.39
(m, 4 H), 0.96 (t, J =7.0 Hz, 3 H); MS (ES) m/z: 363 (M+Na+).

General procedure 3 for the formation of thioether:

To a solution of E4 (165 mg, 0.485 mmol) in CH3CN (5 mL) was added Cs;COs
{391 mg, 1.20 mmol) followed by a solution of (4-mercapto-2-methyl-phenoxy)acetic
acid ethyl ester A1c (163 mg, 0.721 mmol) in CH3CN (3 mL). After stirring for 5 h at
room temperature, water was added and the mixture was extracted with Et;O0. The
combined organic layers were dried, concentrated, and column chromatographed
(EtOAc/hexane: 1/10) to provide 158 mg (70%) of E5; 1TH NMR (300 MHz, CDCls3) 8
7.51(d,J =86Hz 2H),7.19(d,J=1.5Hz, 1 H), 7.14 (dd, J = 8.4, 2.3 Hz, 1 H), 6.89
{(d,J=8.6 Hz,2H),6.55(d,J=84Hz, 1H),4.56 (s, 2 H), 4.25(q, J =7.1 Hz, 2 H),
4.03(dd, J =9.3,4.9Hz,1H), 397 (dd, J=9.2,56 Hz, 1H),3.00(d,J=6.5Hz, 2
H), 2.21 (s, 3 H), 2.05 (m, 1 H), 1.57-1.48 (m, 2 H), 1.40-1.32 (m, 2 H), 1.29 {t, J = 7.1
Hz, 3H), 0.91 (t, J = 7.2 Hz, 3 H); MS (ES) m/z: 493 (M+Na+). Anal. Calcd for
CaogHagF304S: C, 61.26; H, 6.21. Found: C, 61.49; H, 6.35.

Following general procedure 2 in Example A gave Compound 5 (94%); 1H
NMR (400 MHz, CDCl3) 8 7.50 (d, J = 8.7 Hz, 2 H), 7.18 (d, = 1.7 Hz, 1 H), 7.15 (dd,
J=852.0Hz 1H),688(d, J=8.7Hz,2H),6.57 (d, J =84 Hz, 1 H),4.60 (s, 2 H),
4.02 (dd, J=9.2,4.7 Hz, 1 H), 3.97 (dd, J =9.2,5.7 Hz, 1 H), 3.01 (m, 2 H), 2.19 (s, 3
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propyl sul f anyf| - phenoxyJ-acetic acid ethyl ester To a m xture
of 4-trifluoronethyl phenol (1.00 g, 6.17 nmmol) and Et3N (871 ng, 8.63
nmml) in CH2A 2 (20 nL) at 4C was added phenoxyl acetyl chloride (1.37
g, 7.42 mol ). After stirring for 2 h at roomtenperature, the white
sol i d Was2.05! (neretl).ah84wWadhéd, Hnt. E?Zm 27The Of91I (E.r bk €.2062, S8 (&S) h

wat er t opnt odr o]
i ve 115 %%Q@%%QS éﬁﬁ' @alc%% GiHarisChs %, PR TaBo oM B RS0l
37.66 Hd5.75.= 8.7 Hz, 743733(m 5H, 7.25 (d, J = 8.4 Hz,
2 H, 4.73 (s, 2 H), 437(s 2 H. To a solution of 01(1.20
g, 3.87 mmol ) in THF (20 m_) at -78C was introduced a solution of 0.5
M Tebbe reagent (9.3 nL, 4.7 mmol )E)iﬁn %Ipene The m xture was
stirred at -78Cto 2C for 2 h and quenched with water dropw se. The

formed solid was filtered and washed with Et20. The filtrate was

concentrated and purifi"&? by~ chromato §™st o provide 890 ny
(7599 of & as a clear oil; 1H (300 @3) 67.60 (d, J = 8.5
Hz, 2 H, 7.36-7.29 (m 5 H, 7.716 €d, 8 Hz, 2 H, 4.70 (d, J =

2.1 Hz, 1 H, 463 (s, 2 H, 4.39 (d, J~< 2.1 H, 1 H, 4.12 (s, 2
H) . A m xture of 02 (870 ng, 2.82 1) and 10% Pd/ C (100 np)
in EtOH (10 nL) and THF (5 nL) was degassed and filled with H2 three
times. After hydrogenating under atrlnwa ernl ght the m xture was

filt d thro The fi trated d |
clhr orenratte ogr a %@gmi""4"%'é E‘ﬂ%%"?‘?pﬁ" Prerey Mg b@e"§§“' r']‘éfqr @‘&g"’%}a"l‘n"et“i(i%dliml\lm

(300 MHz, CDCI3) 87.54 (d, J = 8.6 Hz, 7.99 (d, J = 8.6 Hz, 2
H, 457 (m 1H, 3.76 (m 2 H), 93([f = 6.3 Hz, 1 H, 1.30(d,
J =6.2 H, 3 H; M5(ES) mz 24 ) Fol | ow ng gener al

procedure | in Exarrple A gave 04 (11% cleér oil); 1H NVR (400 MHz,

CDCI3) 8 7947 9d, J = 8.9 Hz, 7.24 (s, 1 H, 7.21 (dd, 5,
2.1 Hz, o 4‘@ (d, J = 8 OHH) , pRabPpii d, J B Hz H,

4.64 (s, 2 6 LAITHE = 12.8- 6. 1—Hz—2—Hj—=4HP 0 =71 He,
2 H), 3.16 (dd] J =137875.3 Hz, H),HJ: .8, 6.9 Hz,
1 H) 2.26(|81 . 1.43 (d, g g 9 Hz, 3\HY, 1.°30 (t, J=7.1 Hz, 3

H; M5 (ES) mz: 1451 (VI+Na+). Fol | owi ng general rqcedure 2
in Exanple A gave ConpoufBeiPEpeRe-b3Al) . 1H NVR (306 #%,' MeOH- d4)
67.50 (d, J =8.6 Hz, 2 H), 7.21 (m 2 H), 6.83 (dz-(arifluGorfethiz-, 2 H),
6.75 (d, J = 7.4 Hz, 1 H, 4.62 (s, 2 H, 4.54 (ddphejoxyméibyiBhep@na-dHz,
1 H, 3.12 (dd, J = 13.9, 5.6 Hz, 1 H), 2.96 (dd, J = 14.0, 6.2 Hz, 1
H, 2.21 (s, 3 H, 1.41 (d, J =6.2 Hz, 3|H); M5 (ES) nliz: 423
(MtNa+) ; FAB-HRMB (M ). Cal cd 40%01339560 d 400. 0944~ E%8spl e H
| MsCl, EtBMsCGHRMN, 2Hd, 17% )
{3-Chl orW@‘f‘l‘tﬁ)r—t‘ﬁyl phenoxy hya”) - (o}

CHACN, EtOJk,O(S\

Alc SH F4, 78%

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

HOZCVO\@ CF3
LiOH, THF, H,0 S O/CI/

91%
Compound &
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butyl sul fanyl]thenyl | -acetic acid nmethyl ester 90% Conpound 9

A m xture of (3-chloro-4-mercaptophenyl) acetic acid nethyl ester H1
(758 ng, 3.48 mml; Sahoo, S. P., Preparation of
arylthlazolldlnedlones as agoni sts of peroxisone proliferator
activat ed r &edpsnendpontitiem)alumium Ardids Gifdna.ds.a0 z:r(ml) in THF (3

and CoSleR 0o SO BB e i R ebfer (13348 e, 380

di | ut ediropwise.wdhe reaction mmtmamascbmadﬁtEbamtemperaiordﬁonem qugachaﬁ

(2 ony REVEHE 6 mORRE DRG0 03 k78 U, < SRRl by L)

?D(%3)T5e brédapﬁaied Jsoﬂfd 8133 ﬂtﬂérecﬂthl’&ugﬁCéﬁe(@\d wadted wi chMefﬁ-llCﬂ*lgt%; (T(Ij*ig
J = 9(@8’62? waﬁzﬁﬂeﬂ Fi?"ce!il’f"étﬁck aad mmﬂed %yyoltsn@ch@maiowphs 69 (s, 3

1 o2 Echndotl 1Pyigahdhorion 430001t ot 470
7.4 Hz(pld:sJH) 10.7, 3.8 HEO? H)v3.68 (denbr 0. 7170z eldyu2 ¢1)23.16 (E)@hmll 'leTS\(IQaVe
735 T gm S ibeg ) “% 6%)'\4%@?%@% 0gag. ¢y

H)408(dd J=09.3 4.6 H, 3.99 (dd, J—93 5.8 Hz, 1H),

g 4 (s, Zﬁ aé“lﬁ‘é—'r?rﬂ?%f- (ﬂgﬁ Mg, 1421 mm@lw_‘qslﬂuq%twgh%yog?ﬁﬁmgt‘l 8q
H) ; NE:’I(T@ a‘ﬁd&npﬁé@l;ﬁ%ﬁﬁﬁe Apang) £86 mrﬁ@ﬁWHF é@%ﬂL)J‘aﬁ%"C was added

2- (4-Tritluoronet hyl-phenox rret hyl pr opané-

ni xt urcisgpPrqRyl ﬁé%laﬁ{b@lea 1991 'pée 39%!@@& |T@eaalxtu:r%wa9|sher§d@t ONT for
ey T in A TheR borf RnBaraii® 8RB 42 0% Ea Yy A, sfod Byt e,

CH2d 2 (5 'nL at room tehpera ered
t hr oudihe ekiraets gedre dird. errsiestratad, nnﬁmﬂﬁe(ﬂ.bya;nhm(mm))ma%@aphy tar at e

577, 5 PIpgte Rtigha 1% 65 £ 37 TRt ihizo Cohis 19 6 SE B 50
6.96 (d, J = 8.6 Hz, 2 H), 4.03 (m, 2 H), 3.75 (m, 2 H), 2.04-1.95 (m, 1 H), 1.44-1.36
(m, 4 H), 1.31-1.25 (m, 4 H), 0.89 (i, J = 6.8 Hz, 3 H); MS (ES) m/z: 313 (M+Na+).

Following general procedure 1 in Example A gave F4 (78%); 1H NMR (300
MHz, CDCl3) 8 7.50 (d, J = 8.6 Hz, 2 H), 7.19 (d, J = 1.7 Hz, 1 H), 7.14 (dd, J = 8.4,
2.2 Hz, 1H),6.89(d,J=8.6Hz 2H)6.55(d, J=84Hz 1H),4.56 (s, 2 H), 4.25 (q,
J=7.1Hz, 2H),4.00 m, 2 H), 3.01 (d,  =6.8 Hz, 2 H), 2.21 (s, 3 H), 2.03 (m, 1 H),
1.56-1.49 (m, 2 H), 1.37-1.22 (m, 6 H), 1.28 (t, J = 7.1 Hz, 3 H), 0.87 (t, J = 6.8 Hz, 3
H); MS (ES) m/z: 521 (M+Na+),

Following general procedure 2 in Example A gave Compound 6 (91%); 1H
NMR (300 MHz, CDClz) § 9.23 (brs, 1 H), 7.50 {(d, J = 8.7 Hz, 2 H), 7.19 (d, J = 1.8 Hz,
1H),7.15(dd, J=8.4,2.2Hz, 1 H), 6.89 (d, J = 8.6 Hz, 2 H), 6.57 (d, J = 8.4 Hz, 1
H), 4.61 (s, 2 H), 4.00 (m, 2 H), 3.03-3.00 (m, 2 H), 2.20 (s, 3 H), 2.04 (m, 1 H), 1.56-
1.49 (m, 2 H), 1.37-1.23 (m, 6 H), 0.87 (t, J = 6.8 Hz, 3 H); MS (ES) m/z: 493
(M+Na+).
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Hz, 1 H, 4.62 (s, 2 H, 4.26 (q, J =7.1 Hz, 2 Hy, 2.25 (s, 3 H),

1.29 (t, J =7.1 Hz, 3 H; M (ES) mlz: 473 (M:Na+). To a

m xture of 2-hydroxynethyl propane-1, 3-diol (500 ng, 4.71 nmol) in DW

(1.5 nL) and THF (3 nL) were added_trifl uoronethyl phenol (822 ny,

5.07 nmml) and triphenyl phosphi neExkampie@ 3.90 nmol ). After the

m xture was cool ed to 0Cp diisopropyl azodicarboxylate (789 ng, 3.91

nmol ) was introduced. Th tude was allowed to warmup to room

tenperature, stirred di&rni (E ncentrat egs= and col um

chr omat ographed to prow de 20 H:Fg NVR (300 MHz,

CDC s) 37.50(d J 8.7 Hz, 2 H), 6. (d, = 8.6 Hz, 2 H),4.05 (d,
42 (brs, 2 H, 2.20 (m 1 H);

ure of 11 (97 ng, 0.22 mmol)

J = 6.1 Hz, 390380(m4

M5 (ES) nk: 327

and 12 (81 8 2 “f%‘yg-% oty g AL e e

tributyl phosphl ne (44 ng, 0.22 mmol )gchEhRe @1 xture was stirred
overnight, diluted with 1 N HCl, and extracted with Et20. The
extracts were dried, cencentrated, and col um chromat ographed

( Et 0Ac/ hebe&ir / 5) to)lp\r/@UHgﬁ] 54 5% of 13; 1H NMR (400 Mz,
CDCI 3) 87. 5 @ J =B o 2. H), ( = 2. 2TebteReégeH)THF7 18
(dd, J = 8.4, 2. Pz, EtNHHcB. 92 (d, 9%*2*2 65.59 (& J =
4 Hz, 1 H, 4. 59 (s 2 H, 4.26 (q, b1=94% 1 Hz, 2 H), 4.16-4.09 (m
H) , 3. 86 (d, J =5.3 H, 2 H, B.sz(o@rac&icacuﬁ.B Hz, 2 H, 2.26-2.20
m 1 H, 2.23 (s, 3 H), 1.29 (t, 4 fluerometiyl-phenyi@teH); MS (ES) niz: 481
(M+Na+) . To a mxture of 13 (114 ng, 0.249 mmol) and

tri phenyl phosphine (98 ng, 0.37 nml) in THF (2 nL) at 0C was added
di i soprgRyl, azodi carboxylate (75 ng. 37 muol ) and. NsCkEPMEHCl,

&
cyanohydrmz 0. 38 o (tatmhe 15 s stiT at oom
t enper at u @A‘EEQ‘?RHzF"Cor@gn thpated, a ,:ﬁfmoahbgﬁ%% i 0
provi de 57 ny %?98%@/ of 14: 1H NMR (400 g;—«i ,CDCl 3) 87.54 ‘Pd 'i 7
2 H),, 7.23°050% 7. 205 H, 628
7 E)"Z',(L“_ ‘f? 1 ;@én%&’) ] = gq'“ﬂl!éromet -p ea&g)éro?gh o% ' 426 (C], J
1 Hz, 2 H, 4 d,J:95 46Hz 1 H, 408(de 9.5,
Hz, 1 H), 3.08 (dd, J =1 o, 6.9 Hz, 1 H), 3.00 (dd, J = 13.9,
Hz, 1oH), 2.73 (dd, J = 6.3, 1.8 Hz, 2 H), 2.37 (m 1 H), 2.25
3 H%Sjr 130k J=71H. 3H; MS(ES) r 2:, 490 (MrNa+). Anal .
d f 3HI4F3NO4S: C, 9; WDH.BHA, 7,0 NHO300. nd: C  59-11;
;N 2. 93 g OF@W‘QEQ general procedure '“
mpound 10 (73%*t 1H NMR (300 M4z, CD300) 5 7.55 (d,
, 2 H), 7.23 (®%P%), 7.00 (d, J = 8.6 Hz, 2 H), 6.71 (d, J
1 H) - BisLb- 8t riordhetyllorbandyd, J = 5.2 Hz, 2 H), 3.8#%(dd, J =
.0, Prpviganyl-phdpoxyBact adidiethy) éster 14. 0, 6.7 Hz, 1 H)Conpom@i7(d, J =

.3 Hz, 2 H, 2.33(m 1H), 2.18 (s, 3 H; M5 (ES) mz: 462 (M-Na+).
anple J

8.
2
(

4.
3
0

S

To a mixture of 4-trifluoromethylphenol (1.00 g, 6.17 mmol) and EtsN (871 mg,
8.63 mmol) in CHyCI; (20 mL) at 4°C was added phenoxylacetyl chloride (1.37 g, 7.42
mmol). After stirring for 2 h at room temperature, the white solid was filtered and
washed with Et20. The filtrate was washed with water, dried, concentrated, and
purified by column chromatography to give 1.79 g (94%) of G1 as a white solid; 1H
NMR (300 MHz, CDCl3) 5 7.66 (d, J = 8.7 Hz, 2 H), 7.43-7.33 (m,6H),725(d,J=84
Hz, 2 H), 4.73 (s, 2 H), 4.37 (s, 2 H).
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CN Conpound 11 2

(4+1. -Cyano-2-(4-trifluoromet hyl - phenoxynet hyl ) butyl sul fanyi ] - 2-net hy

| - phenoxy}-acetic acid Schene J HO, - 09 CH3CN, Eto F3 J2,53% Alc

4 Dret o 2 daludon 8P IPIB S 57 Rivioh i THE (20 i) ot roeG was
introduced a solution of 0.5 M Tebbe reagent (9.3 mL, 4.7 mmol) in toluene. The
mixture was stirred at ~78°C to 2°C for 2 h and guenched with water dropwise. The
formed solid was filtered and washed with Et,0. The filtrate was concentrated and
purified by column chromatography to provide 890 mg (75%) of G2 as a clear oil; 1H
NMR (300 MHz, CDCl3) 8 7.60 (d, J = 8.5 Hz, 2 H), 7.36-7.29 (m, 5 H), 7.16 (d,J=86
Hz, 2H),4.70 (d, J =21 Hz, 1 H), 4.63 (s,2H),4.39 (d, J = 2.1 Hz, 1 H), 4.12 (s, 2

H).

A mixture of G2 (870 mg, 2.82 mmol) and 10% Pd/C (100 mg) in EtOH (10 mL)
and THF (5 mL) was deQassed and filled with H; three times. After hydrogenating
under 1 atm overnight, the mixture was filtered through Celite. The filtrate was
concentrated and column chromatographed to give 563 mg (91%) of G3 as a clear oil:
1H NMR (300 MHz, CDCly) & 7.54 (d, J = 8.6 Hz, 2 H), 7.99 (d, J = 8.6 Hz, 2 H), 4.57
(m, 1 H),3.76 (m, 2 H), 1.93 ({, = 6.3 Hz, 1 H), 1.30 (d, J = 6.2 Hz, 3 H); MS (ES)
m/z: 243 (M+Na+),

Following general procedure 1 In Example A gave G4 (11%, clear oil); 1H NMR
(400 MHz, CDCl3) 8 7.47 (d, J = 8.9 Hz, 2 H), 7.24 (s, 1 H), 7.21 (dd, J = 8.5, 2.1 Hz, 1
H), 8.76 (d, J = 8.9 Hz, 2 H), 6.63 (d, J = 8.5 Hz, 1 H), 4.64 (s, 2 H), 4.46 (dd, J = 12.0,
6.1 Hz, 1 H),4.27 (g, 4 = 7.1 Hz, 2 H), 3.16 (dd, J = 13.8, 5.3 Hz, 1 H), 2.90 (dd, J =
13.8,6.9 Hz, 1 H), 2.26 (s, 3 H), 1.43 (d, J = 5.9 Hz, 3 H), 1.30 (t, J = 7.1 Hz, 3 H); MS
(ES) m/z: 451 (M+Na+).

Following general procedure 2 in Example A gave Compound 7 (62%, solid);
1H NMR (300 MHz, MeOH-déi) 87.50(d, J=8.6Hz 2H),7.21 (m, 2H),6.83(d, J=
8.7 Hz, 2H),6.75(d, J = 7.4 Hz, 1 H), 4.62 (s, 2 H), 4.54 (dd, J = 11.8, 6.0 Hz, 1 H),
3.12 (dd, J = 13.9, 5.6 Hz, 1 H), 2.96 (dd, J = 14.0, 6.2 Hz, 1 H), 2.21 (s, 3 H), 1.41 (d,
J = 6.2 Hz, 3 H); MS (ES) m/z: 423 (M+Na+); FAB-HRMS (M™"). Calcd 400.0956, found
400.0944.
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J3, 52% {444, 4-Di et hoxy-2-(4-trifluoronethyl - phenoxynet hyl) -

but yl sul fany1] - 2- et hyl - phenoxy}-acetic acid ethyl ester J4, 93%
{2- Met hyl - 4[ 4- oxo-2-(4-trifluoronet hyl - phenoxynet hyl ) -

but yl sul fanyli - phenoxy)-acetic acid ethyl ester CF3 D AD, TPP 0 J5,
93% { 414- Hydr oxy- 2- (4-trifl uoror neEkgmppdpnoxynet hyl ) -

but yl sul fanyl ] -2-net hyl - phenoxy) -acetic acid et hé’;l- ester CF3
Li OHHO2C 0O HO,C @/ 8
s’\(\o

Cl

Compound 9
{3-Chloro-4-[2-{4-triflucromethyl-phenoxymethyl)-butylsulfanyl]-phenyl}-acetic acid

Scheme H

Ho’\|:\o—C>—CF3
c3

l MsCl, Et;N, CHaCl

MeO,C C55C03, CHyCN
+ MSO/\COAQ—CFs -
SH
H1 C H2

asadi ik ase
C

Cl

H3, 17%
890%
{8-Chlorg-4-[2-{4-trifluoromethyl-phenoxymethyl)- Compound 9
hutylsulfanyl]-phenyl}-acetic acid methyl ester

A mixture of (3-chloro-4-mercaptophenyl) acetic acid methyl ester H1 (758 mg,
3.48 mmol; Sahoo, S. P., Preparation of aryithiazolidinediones as agonists of
peroxisome proliferator activated receptor, W099/32465), methanesulfonic acid 2-(4-
trifluoromethyl-phenoxymethyl) pentyl ester H2 (880 mg, 2.70 mmol;), and Cs.CO;
(2.64 g, 8.10 mmol) in CH;CN (8 mL) was stirred for 2 h, diluted with water, and
extracted with Et,0. The combined organic layers were dried, concentrated, and
column chromatographed (EtOAc/hexane: 1/7) to give 205 mg (17%) of H3; 1H NMR
(400 MHz, CDCl3) 8 7.51 (d, J =8.7 Hz, 2 H), 7.29 (s, 1 H), 7.27 (s, 1 H), 7.08(dd, J =
8.1, 1.7 Hz, 1 H), 6.93 (d, J = 8.6 Hz, 2 H), 4.09 (dd, J = 9.3, 4.7 Hz, 1 H), 4.00 (dd, J
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\--CN J6, 65%{4-[4-Cyano-2-(4-trifluoronethyl-phenoxynethyl)-
but yl sul fanyl] - 2-net hyl - phenoxy) -acetic acid ethyl ester To a
m xture of 2-(2,2-diet hoxyet hyl y1, 3- pr opanedi ol Jl (500 ng, 2.60

mol ), y 357 ng, 2.20 mol
T phe P Bnoebrens Hs3REg, 3408 5iniei 3 Fivd- HRILS 715 (a7 @Ezwbbl) aicec
di i soprgpyl i gar yiyait 4 T tu

al | owe(s to mﬁgu%atp?ﬁo%&%%ﬁggrgﬁﬂ %ggg?r di y\)b@'nl g}ﬂ‘l,_ 81%] Iﬁ%}dw'
with water, and extracted with Et20. The conbi ned organi c layers were

i ed. Conc PR an A8 SRLUIT SRS RIS RLCAC AN )
8.7 Hz s 2 1 _

8.7t 4%“??%?%% ¢oc %$ 7‘513(c§)J 8% HE, 2 Pi%H) QB?m 8 H)mr ob (El')é =80z
(m 2 H d 4%8(%—'2,12 H), 4 85(9d2J 88.3.14.6 Hzy | H)23m-(zd1$-(9r3 A8H)

2.15- 4 ' .

H) ; ﬁ%Eég{)Oé 541‘& gmﬁ;g@]‘j 936”’%0}}?%% n& genérdal‘r] ?%éegj_%zf in
Exanp! &)42-pB d,det),.J564 5602 H)L ALINR [ 400} Ntlzs W&E%?nliqummaﬂ
8.8 Hz, H, 7.19 (d, J'=2.1 H, 1H, 15 (dd, J = 8.4, 2.3 Hz,
H),688(d,J 8.7 Hz, 2H),654(d J:84Hz,1H) 4.59 (t, J
= 5.7 H, 1'H), 4.56 (s, 2 H, 4255;)%:71 ,2H),4.11(dd,J
:9.3,46Hz,1H),400(de 5@ 6 Hz, 3.65-3.58 (m 2
H, 3.48-3.43 (m 2 H), 3,06-3 0(m2H),226220(m1H),2.20
(s, 3 H, 1.88 (m 2 H), MOf«P 1 He, Cfals(t, J=17.0
Hz, 3 H, 1.15 (t, J = 7. Hz 3 I\/IS ES 567(M+Na+) Anal .
Cal cd for C27H35F306S: C 59. 54; H C, 59.75; H, 6.45.

A mxture of J3 (130 ng, 0.239 mmol) |nt Iuoroacetlc acid (1.5

m), water (1.5 nmL), and CHCI3 (6 nL Strred at room tenperature
for 3 h, dle uted with water, and ext 5’&‘?‘@6 % th CHC13. The organic
phases wer edPTQaNC-EHERRIAMatY P heanUmetBY kriepyisHianyied-Deihd phetx} GhHBCA)
to afford 105 mg (93% of J4; 1H NWMR (300 MHz, CDCI3) 5 9.78 (s, 1
7.51(d, J =86 H, 2H, 7.21 (d, J =1.7 H, 1 H), 7.16 (dd, J
4, 2.2 Hz, 1 H), 6.88 (d, Hz, 2 H),
., 4.58 (s, 2 H), 4.25 (q, H, 2 H). 4.
, .97 (dd,
2 t, J

J 6
J 1

3.07 (dd, J = 13.7, 6.6 Hz, H)

.77-2.64 (m 3 H, 2.23 (s, 3 H, 1 29 (
ES) mz: 493 (MtNa+t). To a solution of j4 (10
in EtOH (1.2 nmL) at ()Et was added NaBH4 (48 ny, 1.3 mmol). After
stirring for 15 mn at the sane tenperature, the mxture was dil uted
with Et20, acidified with 1 N HO, and extracted with Et20. The
conbi ned organic | ayers were dried, concentrated, and col um
chromat ographed to afford 93 rrg (93% of J5; 1H NMR (300 MHz, CDCl 3)
8 7.51 (d, J =86 Hz, 2 H, 7.20 (d, J 1.8 Hz, 1 H), 7.15 (dd, J =
8.4, 2.2 Hz, 1 H, 6.89 (d, J J =8.4 H, 1

4.57 (s, 2 H, 4.25 (q, J 4.05 (m 2 H, 373(t,
64Hz,2H),303(m2H),22 21 (s, 3 H),
2 (g, J 6.5 Hz, 2 H, 1.29 (t, : (ES) m z:
(M+Na+) . Anal . Cal cd for C23H27F3055: C, 58. . 76. Found:
8.39; H, 5.53. Repl acing 13 with J5 I ownngthe
procedure as in the preparation of 14 in EX | provided J6
% ; 1H NWMR (300 MHz, CDC13) 5 7.53 (d, J =8 2 H, 7.21 (d,
7 H, 1 H, 7.18 (dd, J =8.4, 2.2 Hz, 1 .88 (d, J = 8.6
H, 6.58 (d, J =8.4 Hz, 1 H, 458 (s, 2 H, 425 (q, J=17.1
H, 4.05-4.02 (m 2 H, 3.00 (d, J =6.4 Hz, 2 H), 2.44 (t, J
2 H, 2.26-2.16 (m | H, 2.22 (s, 3 H, 2.00-1.92 (m 2 H),
J=7.1Hz, 3 H,; M5(ES) mz: 504 (MtNa+). Anal. Calcd for
N04S: C, 59.86; H, 5.44; N, 2.91. Found: C, 59.85; H, 5.31;

8.
7.
1

I\J'

7.
0

~—~

2
2
2.21 ( 2.21
= 7. H) VB

gm(ﬂmll“

QrNTFCRg 0BT
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T
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N
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Fol | owi ng general procedure 2 in Exanple A gave Conpound 11(94%; 1H
NVR (300 MHz, CDC13) 37.52 (d, J = 8.6 Hz, 2 H), 7.19 (s, 1 H, 7.15
(d, J =82 H, 1 H, 6.88(d, J =86Hz, 2H, 6.58 (d, J =7.8 Hz,
1 H, 453 (s, 2H, 402 (m 2 H)S% 98 (d, J =6.2 Hz, 2 H), 2.42
(t, J=7.3H, 2 H, 2.18 (m 4 HSEM8Y 1 90 (m 2 H: M5 (ES) m z:

476 (MtNa+). Anal. Calcd for CnH22F3NO4S + 0.3 H20: C57.58; H, 4.96;
N, 3.05. Found: C, 57.40; H 4.73; N, 2.96. Exarrple K Compound 12
{ 415- Cyano- P93t @4 fAyjor onfsnhel, cmnog%g’@t hy - pent -4 enxl sgl fanyl] 2

- met hyl - phenoxy} - aq c acid f J g, %' 10
mrol ) and (triphenylpho¥phoranyl i dene) aceto 1 ng, 0.601
mmol) in CH2A 2 (1 M) was refluxed overnight, ,entrated, and
purl fied by colum chromat ography (E{%&Mm@thoﬁ ethEI hdd e )
:nigture of KL and K2. KI 1H NWVR (300 Whyl-m@q@)ce&ard K dsidy 8.6
iz 2 hi), 7.20 (d, J = 1 7 Hz, 7.16 (dd, J;= 8.4, 2.2 Hz, 1
6. 1= 8ofioHer 2 6. 72- Cfm | H),|6.58 (d, J = 8.4
ﬁ%’&(\ 59(s 2 ,426(q,J:7.1
Hz, @9 (Qo , SI ('m 2 H),
2.24 ( , 2. 24> 1? (m 1.30 (tna"’f!‘?“e B'fLsF’H‘éb 3 H; M
(ES) m z: 516 (MrNa+); K2: 1H NMR (898, Mz, CDCI3) 87.52 (d, J = 8.6
Hz, 2 H), 7.21 (s, 1 H), Bo(dLTrindditehethy-prendydfbingR- 2 Hz, 1 H), 6.90 (d,
=86 H. 2 H, 658 (d J = 8.n¢onam,-_1.a1dioH§, 6749 (dt, J = 10.9, 7.8
Hz, 1 H), 5.40 (d, J = 10.9 Hz, 1 H), 4.58 (s, 2H) 4.26 (q, J = 7.1
Hz, 2 Ep.c 4 4.00 (m 2 98 (m 2 m 2 H, 2.22 (m
4 H, 1.30 (t]Jd)= 7.1 He, e NR, FR) :;ngc Na+) . CF;
Using KL as the W rial and ol | owi ng 0 e 2
in Exanple A gave Co and 12 (60%)<LH NMR (300 wé%ﬁg 67.52
(d, J = 8.6 Hz, 2I3|-$5/u 17 (s, 1 , 7. 13 (dd J = 14-4@5@]1 H), 6i—|)88
(d, J =82-6ydiEymeh d, J 3 H, 1H,
4,54 (mo {;ﬁ @lfzﬁ)(u-g aet pme @yﬁiﬁfﬁ%th%ter . Ig C%az% trifgor ethylphepoxyifigthyl)}-] =
6.9 Hz, 2 H), 2.19 (s, 3 H, 2.19-2 13 {W"F Fgegff 9eid effgster
(MtNa+). Exanple L HO2C SOO\/E '
LIOH, THF, H,0 Hozcvoﬁj\ /@/CFS
aoadl
73%
Compound 10 CN

A mixture of (4-mercapto- 2-methylphenoxy)acetic acid ethyl ester A1c (453 mg,
2.00 mmol) and barium manganate (513 mg, 2.00 mmol) in CH,Cl, (5 mL) was stirred
at room temperature for 20 min, filtered through silica gel, and washed with
EtOAc/hexane (1/3). The filtrate was concentrated to give 802 mg (89%) of 11; 1H
NMR (400 MHz, CDCl3) 8 7.27 (s, 1 H), 7.23 (dd, J = 8.4, 23 Hz,1H),6.61(d,J=85

Hz, 1H), 4.62 (s,2 H),4.26 (g, J = 7.1Hz,2H),225 (5,3 H), 1.29 (1, J = 7.1 Hz, 3 H);
MS (ES) m/z: 473 (M+Na+).

Toa mixture of 2- -hydroxymethyipropane-1,3-dioi (600 mg, 4.71 mmol) in DMF
(1.5 mL) and THF (3 mL) were added trifluocromethylphenol (822 mg, 5.07 mmol) and
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Compound 14
(412- Met hoxy-3-(4-trifluoronethyl - phenoxy) - propyl sul fanyl] -2-net hyl -p
henoxy}-acetic acid Schene L Bu4NF, THF CF3 0 Eta)CGMO L1, 80Ol c

2-(4-Trifluoronethyl- phenoxynethyl)-oxirane L3
( triphenylphosp h¥ne (1?02 g, 3.90 mmol). After the mixture was cooled to 0°C,

diisopropyl azodicarboxylate (789 mg, 3.91 mmol) was introduced. The mixture was
allowed to warm up to room temperature, stired overnight, concentrated, and column |
chromategraphied to provide 200 mg (17%) of 12; 1H NMR (300 MHz, CDCly) § 7.50
(d, J=8.7 Hz, 2 H), 6.93 (d, J = 8.6 Hz, 2 H),4.05 (d, J = 6.1 Hz, 2 H), 3.90-3.80 (m, 4
H), 3.42 (brs, 2 H), 2.20 (m, 1 H); MS (ES) m/z: 273 (M+Na-+).

To a mixture of I1 (97 mg, 0.22 mmol) and 12 (81 mg, 0.32 mmol} in pyridine
(0.2 mL) was added tributylphosphine (44 mg, 0.22 mmol). The mixture was stirred
overnight, diluted with 1 N HCI, and exiracted with Et,O. The extracts were dried,
concentrated, &nd column chromatographed (EtOAc/hexane: 2/5) to provide 54 mg
(55%]) of I3; 1H NMR (400 MHz, CDCl3) § 7.52 (d, J = 8.9 Hz, 2 H), 7.22 (d, J = 2.2 Hz,
1H),7.18(dd, J =84, 2.3 Hz, 1 H), 6.92 (d, J = 8.8 Hz, 2 H), 6.59 (d, J = 8.4 Hz, 1
H), 4.59 (s, 2 H), 4.26 (9, J = 7.1 Hz, 2 H), 4.16-4.09 (m, 2 H), 3.86 (d, J = 5.3 Hz, 2
H), 3.04 (¢, = 6.8 Hz, 2 H), 2.26-2.20 (m, 1 H), 2.23 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H);
MS (ES) miz: 481 (M+Na+), '

To a mixture of I3 (114 mg, 0.249 mmol) and triphenylphosphine (98 mg, 0.37
mmol) in THF (2 mL) at 0°C was added diisopropyl azodicarboxylate (75 mg, 0.37
mmol) and acetone cyanohydrin (32 mg, 0.38 mmol). The mixture was stirred at room
temperature overnight, concentrated, and column chromatographed to provide 57 mg
(49%) of 14; 1H NMR (400 MHz, CDCl3) § 7.54 (d, J = 8.7 Hz, 2 H), 7.23 (s, 1 H), 7.20
(dd, J=84,2.2 Hz, 1 H), 6.91 (d, J = 8.7 Hz, 2 H), 6.60 (d, J = 8.4 Hz, 1 H), 4.60 (s, 2
H), 4.26 (q, J = 7.1 Hz, 2 H), 4.13 (dd, J = 9.5, 4.6 Hz, 1 H), 4.08 (dd, J = 9.5, 6.0 Hz,
1H), 3.08 (dd, J=14.0,6.9 Hz, 1 H), 3.00 (dd, J = 13.9, 7.0 Hz, 1 H), 2.73 (dd, J =
6.3, 1.8 Hz, 2 H), 2.37 (m, 1 H), 2.25 (s, 3 H), 1.30 (1, J = 7.1 Hz, 3 H); MS (ES) m/z:
490 (M-+Na+). Anal. Calcd for C,aH,,FaNQ,S: C, 59.09; H, 5.17; N, 3.00. Found: C,
59.11; H,5.12; N, 2.93.

Foliowing general procedure 2 in Example A gave Compound 10 (73%); 1H
NMR (300 MH=, CD30OD) 8 7.55 (d, J = 8.6 Hz, 2 H), 7.23 (m, 2 H), 7.00 (d, J = 8.6 Hz,

2H),6.71(d,J =82Hz,1H),4.55(s, 2H),4.12(d, J =5.2 Hz, 2 H), 3.11 (dd, J =
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(412- Met hoxy-3-(4-trifluoronethyl - phenoxy) -

propyl sul f any1] - 2- net hyl - phenoxy}-acetic acid ethyl ester A
m xture of 4-trifluoronethyl phenol (7.80 g, 48.1 mmol),

2-chl oronet hyl oxi rane (11.2 g, 121 mmol), and Cs2CO3 (15.7 g, 48.2

ol ) i14.0di700 & 1(19), BL01 (as J=ef4.0x8d HAM 1B),2.78 and + baHald yyvedd gn,
cool taé_ré)og ?nggaa}t“irz Water and Et 20 were added, the organic
phase ; g‘lésa ) Mg Egh@%cj‘@@dﬁ@"‘%‘*’dse was extracted with Et20.
The conbi ned organic |ayers were dried, concentrated, and col um
chr omat ogr aphed (CH2C12/ hexane: 1/1) to provide 8.40 g (80% of L1;

1H NMR (300 MHz, CDCI3) 5 7.55 (d,EXempR& Hz, 2 H), 6.99(d, J = 8.5
Hz, 2 H), 4.29 (dd, J = 11.1, 3.0 1 H, 3.98 (dd, J = 11.1, 5.8

Hz, 1 H, 3.37(m 1 H), 2 m ol 2. 77 (dd, =4.9, 2.6 Hz, 1
H) . To a mxture of %\(2 , 11.8 na®
(4- mer capt o- 2- net hyl phenoxy) acet i Q Alc (4.00 g, 17.7

nmml) in THF (20 nL) was added 1.0 M teétrgbutylanmonium fluoride in
THF (0.44 nmL, 0.44 nmmol). The reaction m xtwyre was stirred at room
tenperature for 1.5 h, heated at 60C for 1 fu concentrated, and
purified by colum chronatography tgoghoshd 1 45 g (85% of L2; 1H NMR
(400 Mz, 1 Qyard2-plrifitbrombiiiyl-Shefoxihethd)-bdtyisufangip2fidthybbhanogy) i
H, 7.21 (gg,qJY: 8.? 2 5 %eki)%a.%)gdﬂ%yd, J"gil fé@sypﬁ;?”%y}ﬁf%‘%g?%s
(d, J =8.4Hz, 1 H, 458 (s, 2 H, 424 (q, J =7.1 Hz, 2 H,

(m 3 H, 3.13 (dd, J =13.7, 5.1 Hz, 1 H), 3.04 (dd, =

4.05-4.00

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=7.1Hz, 3 H; M5(ES) mz: 467 (MrNa+). Ceneral procedure 4 for
al kyl ati on of al cohol s: To a suspension of NaH (20 ng, 0.50

mml, 60%in mneral oil) in THF (1 nm) was added a solution of L2
(222 ng, 0.500 mmol) in THF (1 nL) at roomtenperature. After 30 m n,
CH3l (213 nmg, 1.50 mmol) was introduced. The reaction m xture was
stirred overnight, diluted with water, and extracted with Et20. The
extracts were dried, concentrated, and purified by col um

chromat ogr aphy (Et OAc/ hexane:1/6) to give L3; 1H NVR (300 MHz, CDCl 3)
57.52 (d, J =8.6 Hz, 2 H, 7.24 (d, J =1.7 Hz, 1 H), 7.19 (dd, J =

8.4, 2.1 Hz, 1 H, 6.912 (d, J =85 Hz, 2 H, 6.57 (d, J =84 H, 1
H, 457 (s, 2 H, 425 (q, J =7.1 H, 2 H), 4.16 (dd, J = 10.0, 4.0
Hz, 1 H, 4.09 (dd, J = 10.0, 5.0 Hz, 1 H), 3.67 (m 1 H, 3.44 (s, 3
H, 3.13 (d, J =6.2 Hz, 2 H, 2.22 (s, 3 H, 1.29 (t, J =7.1 Hz, 3
H; M5 (ES) mz: 481 (M+-Na+). Fol | owi ng general procedure 2 in
Exanmpl e A gave Conmpound 14(92%; 1H NWMR (400 MHz, CDCI 3) 5 10.21
(brs, 1 H, 7.50 (d, J =86 H, 2 H, 7.23 (s, 1 H, 7.20 (d, J =
8.4 Hz, 1 H, 6.89 (d, J =85Hz, 2 H, 6.58 (d, J =8.4H, 1H,
4.61 (s, 2 H, 4.16 (dd, J = 10.0, 3.9 Hz, 1 H), 4.09 (dd, J = 9.9,
4.9 Hz, 1 H, 3.68 (m 1 H, 3.45 (s, 3 H, 3.14 (d, J =6.1 Hz, 2
H, 2.20 (s, 3 H; M5 (ES) nlz: 453 (MtNa+). Exanple M HO2C
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Thro CEt Conpound 15 _
(R) - (442- Et hoxy-3-(4-trifluoronethyl -phenoxy)-propyisul fanyl] - 2- et hy
| - phenoxy) -acetic acid !—|fO|2C, . thI?h .. xy)prSE;I scalnpgﬁ;gllg ot hy
S)-{412- Et hoxy-3-(4-trifluoronethyl -pheno - -2-
I(-|)oh{enoxy}- ace%li c gci d Schene M CfdepeAD, Ph3P, TI-1F0 1%- OEt O%A)
76%
1. MsCl, Et3N, CH,Cl,

O~ 0
D \/
Ho/j/\( IAD, TPP F30—< >—o’j/\( 2.Cs,C05 O
O O 9] {
ic SH

HO HO CHCN, gio
HO—@—CF
M W ' 8 J2, 53% j A

4 4-Diethoxy-2-(4-trifluoromethyl-
phenoxymethyl)-butan-1-ol

Etozcvo\é\ /@,CFE,
EtO,C._0 CF
o mee PG
o S/\(\O
CHO

CHCl5
O
J3, 52% \I J4, 93%

{4-[4,4-Disthoxy-2-(4-trifluoromethyl-phenoxymethyl)- {2-Methyl-2-{4-0x0-2-{4-tifluoromethyl-phenoxymethyl)-
butylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester butylsulfanyll-phenoxy}-acetic acid ethy! ester

DIAD, TPP

Etozc\,,ojf:L CF5

NaBH,, EtOH /@ HO. CN

- s’\Co >
OH

J5, 83%

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

s’“to THF, H,0 s/\Co
CN CN

J6, 65% 94%
Compound @i

{4-[4-Cyano-2-{4-irifluoromethyl-phenoxymethyl)-
butylsulfanyl]-2-methyi-phenoxy}-acetic acid ethyl ester

To a mixture of 2-(2,2-diethoxyethy)-1,3-propanediol J1 (500 mg, 2.60 mmol),
trifluoromethylphenol (357 mg, 2.20 mmol), and triphenylphosphine (525 mg, 2.00
mmol) in THF (5 mL) at 0°C was added diisopropyl azodicarboxylate (384 mg, 1.90
mmol). The mixture was allowed to warm up to room temperature, stirred overnight,
diluted with water, and extracted with Et,O. The combined organic layers were dried,
concentrated, and column chromatographed (EtOAc/hexane: 1/4) to provide 436 mg
(63%) of J2; 1H NMR (300 MHz, CDCl3) § 7.53 (d, J = 8.7 Hz, 2 H), 6.94 (dd, J = 8.8,
2.2 Hz, 2H), 5,18 (m, 1 H), 4.15-4.03 (m, 2 H), 3.92-3.88 (m, 1 H}, 3.85-3.78 (m, 1 H),
3.77-3.67 (m, 2 H), 3.49-3.43 (m, 1 H), 2.95-2.86 (m, 1 H), 2.28-2.18 (m, 1 H), 2.15-
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(S)-2-(4-Trifluoronethyl - phenoxynet hyl)-oxirane M2, 85%\VB

(R -{4E2- Hydr oxy- 3- (4-trifl uoronet hyl - phenoxy) -

propyl sul fanyl1-2- met hyl - phenoxy}-acetic add et hyl ester

(R -{412- Et hoxy-3-(4-trifluoromethyl - phenoxy) - |
propy! s&Of dAy1hH)- h@BﬁyTg fnehdkr 1 28dt, id= A6z, HYIMBKES) m/z: 3Bpoun
150Et  (M+Na+ To a mxture of (R-(+)-glycidol (2.00 g, 27.0 mmol),
4-trifl orone%hylphenol (4.38 g, 27.0 mml), triphenyl phosphine (7.08
g, 27.0 mmol) in THF (50 nL) at OC was slowy added diisopropyl

' 5. 27.0 I The reaction m xture was
Do to VePlinS b ArecaryEr 2h EXAMBNG A dovidsd R 58%eTH NMR (400

LeTpe! AUHEECHSIEYS B0, (ddl L8 8 i, wodla, 1ans 19K aG Fltdd V=64

The extracts were dried and concentraf ed.” The 'préeci pi

filteredSate T HMBES W.th=B2HZ, 2 FHeb.51I(tr hES. 4\h&0¢|029¢f59r @tﬁd576%
r.ov
o U LSO Y BRI T RS A4t ) LB Ha: § ra b tdd n
8 7 Hz 9.3, 545, H8, DBI),(3165B.58 872y, 3.2819.43 6m2§ I-()dQ oaJr% 04?% 3 H): %ga%zzo
% 2 Smﬁ I"f%d(sz#é)(fdgg(@ Eﬁ) %2502(*@%2’1 iz, 3HS 1.16 (t, J = 7.0 Hz, 3 H),
116 (i, J = 7.0 Hz, 3 H); MS (ES) miz: 567 (M+Na+). Anal. Calcd for CarHasFs0sS: C,
59.54; H, 6.48. Found: C, 59.75; H, 6.45.

A mixture of J3 (130 mg, 0.239 mmol) in trifluoroacetic acid (1.5 mL), water (1.5
mlL), and CHCl; (6 mL) was stirred at room temperature for 3 h, diluted with water, and
extracted with CHCIz. The organic phases were dried, concentrated, and column
chromatographed (CHzCl) to afford 105 mg (93%) of J4; 1H NMR (300 MHz, CDCl3) §
9.78 (s, 1H), 7.51 (d, J=8.6 Hz, 2 H), 7.21 (d, J = 1.7 Hz, 1 H), 7.16 (dd, J=8.4, 22
Hz, 1 H), 6.88 (d, J = 8.6 Hz, 2 H), 6.58 (d, J = 8.4 Hz, 1 H), 4.58 (s, 2 H), 4.25 (q, J =
7.1 Hz, 2H),4.04 (d, J = 4.9 Hz, 2 H), 3.07 (dd, J = 13.7, 6.6 Hz, 1 H),2.97 (dd, J =
13.7,6.1 Hz, 1 H), 2.77-2.64 (m, 3 H), 2.23 (s, 3 H), 1.29 {t, d =7.1 Hz, 3 H); MS (ES)
m/z: 493 (M+Na+).

To a solution of J4 (100 mg, 0.213 mmol) in EtOH (1.2 mL) at G°C was added
NaBHs (48 mg, 1.3 mmol). After stirring for 15 min at the same temperature, the
mixture was diluted with Et,O, acidified with 1 N HCI, and extracted with Et,0. The
combined organic layers were dried, concentrated, and column chromatographed to
afford 93 mg (93%) of J5; 1H NMR (300 MHz, CDCl3) 6 7.51 (d, J = 8.6 Hz, 2 H), 7.20
(d,J=1.8Hz, 1H), 7.15 (dd, J = 8.4, 2.2 Hz, 1 H), 6.89 (d, J = 8.6 Hz, 2 H), 6.56 (d, J
=8.4Hz, 1H),4.57 (s,2H),4.25(q, J=7.1 Hz, 2 H), 4.05(m, 2 H), 3.73 (t, J= 6.4
Hz, 2 H), 3.03 (m, 2 H), 2.29-2.21 (m, 1 H), 2.21 (s,3H),1.82(q,J=6.5Hz 2 H),
1.29 (t, J =7.1 Hz, 3 H); MS (ES) m/z: 495 (M+Na+). Anal. Calcd for Ca3Ha7F205S: C,
58.46; H, 5.76. Found: C, 58.39; H, 5.53.
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H) . To a i xture of ML (2.11 g, 9.68 mmol),

(4- mer capt o- 2- net hyl - phenoxy) acetic acid ethyl ester Al ¢ (3.28 g,
14.5 mmol) in THF (10 nL.) was added 1.0 M tetrabutyl ammoni um fl uori de
in THF (0.965 nl, 0.965 mmol ). After stirring for 8 h, the solvent
was evapor at &EPHGNG Bavite d5 ane follawing the sarde pyoceduitenas mHhetpmé BEGRYE

of W, | CHbSABRIE roriish BIBsT ME 090 RGO Cel B (6rd s . 3

(—ds 33 HE), 2.2H)(d, 7=267 iz, mwmmasmmm :_3244281411) éa%(dzd-JBE;H g@é
(q, J _6%8?(":? é“ﬁéz 14H884 égﬁﬁz 2, 4125h§q J4= 65 Hz 2 1), |41)05—3 7(rs, DH),
'(ng : ES)HB 002(d7Q =($>Emz b 1,284 1y &374%24& @12?‘@5;;1(6 %nr I H), ré;ZQ? grﬁ?
Exanpl e @Og—éw?@ m 2 ["&]'b 9eRJF (d Hz @ Hmms;e&s) rhkt: ROR (K30G-+)Henal @Qba)

o4, 25" @4%&?—'50'5% G15750: §: 4t - Elp&d%%%% I

4 57 (s 2 H, 4.25 (q, J = 7.1 Hz, 4 15 (dd, J = 9.9, 4. 3
, 4. 1 , 3.61 J
= 7. o %'O@gqge%e'f?Pmedﬂf ?‘?P@%A ompglti?véfn (94%()7111

Cai e 1I‘_N Mm(ﬁz%%ogge%wwﬁd?"'% AN %7‘3 SR HERE Y- o
Fol | owi lﬁg b 1= BRI, B5pid skt bizat gaveéswmuhd; 05 mm}n)

39.2 3p0o

2y Ao TP oM R (R0 TRy, S8 e Tl g, A Brol pgm, &

g g HZ M§( ) NeZ547q a\nw?t) Bnal. WEICd-fdﬂ)szszsaNOﬁS +2), %94?54 5(13d¢t| J =
3. 61 (q‘flg§1ZN :1?05058””‘2%#%0%43?%7”(2?8 o (s, 3 rrni) e
(t, J =7.0 Hz, 3 H; M (ES) m z: 467(M+Na+) CF3 M
(R -2-(4-Trifluoronethyl - phenoxynet hyl ) - oxi rane Fol
sane procedure as in the prepar atl%Fﬁ'BPel\llﬂ gave M4 (74%

Mz, CDCI3) 8 7.54 (d, J—90Hz 6.98 (d, J =89
4.29 (dd, J = 11.1, 2.9 H, 3 96 (dd, J = 11.1, 5.8

2

1 :

3.37(m 1 H), 2.92(m 1 H), C7st J=4.8 2.6 H, 1H: M (ES
\/

mz: 241 (MrNa+). OH Mo /©/CF3

CN

IE:;

| owi
1H
Hz,
Hz,

Compound 12
{4-[5-Cyan0-2—(4-triﬂuoromethyr-phenoxymethyl)-pent#—snylsulfanyl]-2-methyl-phenoxy}-acetic acid
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(S)-{442- Hydrwy-3-(4-trifluoromnethyl-phenoxy)-propyl sul fanyll-2-neth
yl - phenoxy}-acetic acid ethyl ester Fol | ow ng t he sane
procedure as in the preparation of MZ prvi ded Mo (88% 1H NWVR (300
MHz, CDCI3)87.52(d,J:8.7Hz H),726(s ,722(dd J:
8.4, 2.3 Hz, 1 H) Sci@n®IK (d, J 8.7 Hz, 59(d J =8.4

H, 4.59 (s, 2 H, 4.25 (q, J = 7.1 Hz, 4.01 (@/
3.17-3.01 (m 2 H), 2.72 (brs, 1H) 223(s :71
Hz, 3 H,; M5 (ES) mz: 467 (MtNa+t). bEt M

(S)4412 Hydr oxy-3-(4-trifluoronethyl - phenoxy) - propyl sul)f anyl | - 2- net hy
| - phenoxyl -acetic acid ethyl ester Fol | owi ngngne &\ procedure
4 in Exanple L gave Ms; 1H NWR (400 Cydnt S s RhuofdheRilonbribymetn-oSial  HZ,
2 H, 7.24 (d, J = 2.0 H, 1 H, 7. 15'\9%%1@%,1“1;2 -y phbpgépa&ndx}imie{gp
691(@02vo.Hz,2H) 6.5¢, (d, J =8.4 Hz, 1 H, 4.57 (s, 2H)
4.25 (q, % Hz, 2H)15@°blaﬂ‘0|'l93N—99 43Hz 1 H), 4.08 (dd,
J
3.

= 9.9, 5.1 @2(\3) mr—sr’al(q JE 7.0 H, 2H),

13311(m24H) (s, 3H) 59 (1, J=7.1H, 3H, 118
(t, J =7.0 Hz, 3 H; (ES) niz: %85 (MrNa+). Anal. Calcd for
C231- 122F303S: C, 58.46; H, 5.76. Found: EQC58.82 H, 5.37. .~ CEEt
Conmpound 16

(S)-{4- R Ethoxy-3-(4-trifluoronethyl - phenoxy) - p&ppyﬁg\u'%?e{hy - 2- net hy
| - phenoxyl -acetic acid Fol | owi ng general procedu 2 in Exanple
A gave Conpound 16; 1H NWR (300 WHz, CDCI 3) 87.50 (d,N 8.6 Hz, 2

H, 7.23 (s, 1 H, 719(dd J =8.4, 1.9 Hz, 1H)60(dJ 8.6
Hz, 2 H, 6.58 (d, J =8.4 Hz, 1 H), 459(52 , 4.14 (dd, J =

9.9,
EtO-C. - HOC. -
THF H:O 80%
Compound 12

CN CN

A mixture of J4 (47 mg, 0.10 mmol) and (triphenylphosphoranylidene)
acetonitrile (181 mg, 0.601 mmol) in CH2Clz (1 mL) was refluxed overnight,
concentrated, and purified by column chromatography (EtOAc/hexane: 1/9) to give a
trilsture of K1 and K2, K1: 1H NMR (306 MHz, CDCly) §7.54 (d, J=56iiz, 2 Hj, 7.20
(d,Jd =1.7Hz,1H),7.16 (dd, J =84, 2.2 Hz, 1 H), 6.89 (d, J = 8.6 Hz, 2 H), 6.72-6.61
(m, 1H),6.58(d,J=84Hz 1H),533(d,J=16.3Hz, 1H),4.59 (s,2H),4.26(q,J =
7.1 Hz, 2 H), 3.99 (d, J = 5.1 Hz, 2 H), 2.95 (m, 2 H), 2.51 (m, 2 H), 2.24 (s, 3 H), 2.24-
217 (m, 1 H), 1.30 (t, J=7.1 Hz, 3 H); MS (ES) m/z: 516 (M+Na+); K2: 1H NMR (300
MHz, CDCls) 5 7.52 (d, J =8.6 Hz, 2 H), 7.21 (s, 1 H), 7.17 (dd, J = 8.4, 2.2 Hz, 1 H),
6.90 (d, J=8.6 Hz, 2 H), 6.58 (d, = 8:4 Hz, 1 H), 6.49 (dt, J = 10.9, 7.8 Hz, 1 H},
5.40 (d, J=10.9 Hz, 1 H), 4.58 (s, 2 H), 4.26 (q, J = 7.1 Hz, 2 H), 4.03—4.00 (m, 2 H),
298 (m, 2 H),2.73 (m, 2 H), 222 (m, 4 H), 1.30 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 516
(M+Na-+).
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4.4 Hz, 1 H), 4.08 (dd,=J = 9.9, 4.9 Hz, 1 H, 3.77 (m 1 H), 3.61
(9, 3 =7.0Hz, 2 H, 3.13 (m 2 H, 2.20 (s, 3 H, 1.18 (t, J =7.0
Hz, 3 H; M5 (ES) nmlz: 467 (MtNa+). EtO2C0 sTho oEt M/

{4-12- Et hoxy-3-(4-trifluoromethyl -phenoxy) - propyl sul fanyl]-2-net hyl -
henoxy} -

ac etUangwdaseﬂhla)ﬂtanhsg ematerial and fBlidwingigegeae pesorldury Bﬁeﬁwamgﬂe
6

B Y e e

1 = 7 2

L Eg 13(5; 'ﬁH? 3 (é’d § 8@) ﬁz fﬁ) @85(&3 .ﬂ—UZa H% I, éaﬁ)a é?(rg,]zﬁau
2%(01, 7 1613 Hg, 1 )7435(1@ 2HM)3. 983(@01 'fé 0 bBz2 H)OZ 98 (m22 H), 2.49

010 Sy B Ratd 2 41 E%,PW@’-%&%?T&MMS Gy iy

C23H27F305S: C, 58.46; H, 5.76. Found: C, 57.62; H, 5.52. CF3 SO Okt
Compound 17
{412- Et hoxy-3-(4-trifluoronethyl - greatoRle) L pr opyl sul fanyl]-2-met hyl - ph
enoxy}-acetic acid Fol I OWI general procedure 2 in Exanple A
gave Conpound 17 (94% ; Htj;b Z;;: 0 (d, J = 8.7 Hz,
2 H, 7.22 (s, 1 H, 718( (d, J = 8.7 Hz,
Hy, 6.57 (d, J = 8.4 Hz, 414(dd J = 9.9,
1H, 407(dd J:98 50 ’ow?' , 3.77 (m 1 H), 3.61
7.0 Hz, 2 H), 3.18-3.08 ( 19 (s, 3 H, 1.18 (t, J =
3 % gs ) Mz: 467 Nﬁ%@ ““dAﬁal Cal cd for C211-)23F303S
20 2- gthé@- -(ﬁrtrlﬂgorg@ethﬁ%mxy)-@'opgwlfgyl]—zrmet!yl -phvenoxy}-acetic acid

=]

.9
.2

Ll-hCDEll:

Scheme L
BuyNF, THF
CFs CF3 4 N
/@»/ + c|)>/\CI Cs,C04, Dioxane /Q/ 0
HO c|)>/\ o Etojj\/o\ﬁ:k
L1, 80% Alc SH

2-{4-Trifluoromethyl-
phenoxymethyl)}-oxirane

2, 258 GM(—:
L3

{4-[2-Methoxy-3~{4-triflucromethyl-phenoxy)-
propyisulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester

LIOH, THF, H,0 HOZCVO@ /©,0F3

92%
Compound 14

A mixture of 4-trifluoromethylphenol (7.80 g, 48.1 mmol), 2-chloromethyloxirane
(11.2 g, 121 mmol), and Cs2CO3 (15.7 g, 48.2 mmol) in dioxane (8 mL) was refluxed
for 3-4 h and then allowed to cool to room temperature. Water and Et,O were added,

the organic phase was separated, and the aqueous phase was extracted with Et,0.
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VB 5

{2- Met hy1- 412- propoxy-3-(4-trifluoronethyl -phenoxy)-propyl sul fanyll-p
henoxy) -acetic acid ethyl ester Repl acing THF with DN F as

sol vent and followi ng general procedure 4 in Exanple L gave MB (12%;
1H NVRTH20&hrivbined CRGEY [/Rrdwealdriadd, coBcénttdded,2ard) coldmA Th(amatbgraphed

6 57" ([EH;Cutedig, 11) T Piovipeda api sodondr Ly e Wl (gdo M Gilinyf 7yds
4.15 (g4, J9=8:55P1292}4) %QQZ(d 1!5‘&5|42(QH ddzgfhd—J P, 153é|J|iZ1 rl) ':4298

3.75 (m J_&

2 23 (ﬁdd,aJ FI)1'| 11,%3 élH)( &372(%)1 H122 m;1\h'|),-§77id¢-lz-1 39ﬂ)2,6blzgd)
7.4 Hz, 3 H; M (ES) irk: 509(|\/HrNa+) L. Conmpound 18

{2 I\/Et ﬁ))l 4-12- propoxy-3-(4-trifluoromnethyl -phenoxy)-propyl sul fanyl | -

phenoxy).-acetic acid Fol | owi ng general pr ocedure 2 in Exanple

A gave Corrp nd 1 929 ., 400 7,51 J = 8.6

05y o e ity 1 (25 B 1 Aol i Ghsrckp g ity 757"

Hz, 2 bhenﬁxﬁacéﬁb adid etw 4stdt ATk (hﬂ)oo gl 1637 ﬁﬁnol?uﬂHngdﬁ dxés al:ldéd

9.8, 4, 4. (dd, J = H) 1H,

3.51 (& b M ietr@lbg%flﬁmr@n%m figoride in 'ﬁljf—' ((Q,ﬁ4gnl|.,|)0 44 mrpol).s The rqz@ctlom 57

(m 2 Hlxtu@e Uds(dtirred at rdoth tEpeattide oMo .5 ERledté at 4B LM Na+) -
concentrated, and purified by column chromatography to give 4.45 g (85%) of L2; 1H
NMR (400 MHz, CDCl3) 8 7.50 (d, J=8.9Hz, 2 H), 7.25 (d, J = 2.2 Hz, 1 H), 7.21 (dd,
J=284,23Hz 1H),6.89(d, J=88Hz 2 H), 6.58 (d, J =84 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, J = 13.7, 5.1 Hz, 1 H), 3.04 (dd,
J=13.9,65Hz,1H),292(d,J=4.2Hz, 1H),2.23 (s,3H),1.28(t,J=7.1 Hz, 3 H);
MS (ES) m/z: 467 (M+Na+),

General procedure 4 for alkylation of alcohols:

To a suspension of NaH (20 mg, 0.560 mmol, 60% in mineral oil} in THF (1 mL)
was added a solution of L2 (222 mg, 0.500 mmol}) in THF (1 mL) at room temperature.
After 30 min, CHsl (213 mg, 1.50 mmol) was introduced. The reaction mixture was
stirred overnight, diluted with water, and extracted with Et;O. The extracts were dried,
concentrated, and purified by column chromatography (EtOAc/hexane:1/6) to give L3;
1H NMR (300 MHz, CDCl3) § 7.52 (d, J=8.6 Hz, 2 H), 7.24 (d, J = 1.7 Hz, 1 H), 7.19
(dd,J=8.4,21Hz 1H),691(d,J=85Hz,2H),6.57 (d,J=8.4Hz, 1 H), 4.57 (s, 2
H), 4.25(q, J =7.1 Hz, 2 H), 4.16 (dd, J = 10.0, 4.0 Hz, 1 H), 4.09 (dd, J = 10.0, 5.0
Hz, 1 H), 3.67 (m, 1 H), 344 (s, 3 H),3.13(d, J=6.2Hz, 2 H),2.22 (5,3 H), 1.29 (t, J
= 7.1 Hz, 3 H); MS (ES) m/z: 481 (M+Na+).

Following general procedure 2 in Example A gave Compound 14 (92%); 1H
NMR (400 MHz, CDClz) & 10.21 (brs, 1 H), 7.50 (d, J = 8.6 Hz, 2 H), 7.23 (s, 1 H), 7.20

(d, J = 8.4 Hz, 1 H), 6.89 (d, J = 8.5 Hz, 2 H), 6.58 (d, J = 8.4 Hz, 1 H), 4.61 (s, 2 H),
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0, M A
{4- p- But oxy-3-(4-trifluoronethyl - phenoxy) - propyl sul fanyl ] - 2- met hyl - ph
enoxy}-acetic acid ethyl ester Repl aci ng THE wi th DMF as

sol vent and followi ng general procedure 4 in Exanp gave MB (109

1H NVRLAIBAGdMHz,100DA.8)HZ 7. H) 4(QP, (dd, 3 =89.8, H8 H=z 1H)1) 37682@1 (‘dH) B. 45 (LS 9

A ’571 ADERTHCINET. V?frzHg iy 2§zp2((sH§ rgl‘y@clzﬁi@% L83 (g © ¥

415(de 9.9, 44Hz 1 H, 4.07 (dd, J = 99 5.2 Hz, 1H)
3.75 (m 1H),3.54(t,J:6.6Hz, 2@ 3.12 (d, J =6.2 Hz, 2 H,
2.23 (s, 3 H), 1.58-1.48 (m 2 HEXampeM 34 (m 2 1), 1.29 (t, J =
7.1 Hz, 3 H, 0.90 (t, J =7.3 Hz, 3 H; M5 (ES) Rtz: 523 (MNa+).
Compound 19

(4-12-Butoxy-3-(4-trifluoronet hyI henoxy) propyl fanyl] 2-methyl -p
henoxy}-acetic acid HO CF@H) general Wre 2 in Exanple A
gave Conpound 19 (92%; 1H NI\/R 37 47 (m 2 H,
7.25-7.23 (m 1 H), 713712(m 19r-I) 6.52 (m 1 H,
4.37 (s, 2 H, 4.08-4.05 (m 2 : 3710§im 1 : 352350(m 2 H,
3.08 (m 2 H, 211 (s, 3H),14Gor(|prmnc215-|) 132125(m 2 H,
0.87(m 3 (k)@ [Néth(aﬁﬁs (drdfifiorofR Byi(phkmday)) propfisdiany| Cahetioy-blanoxgRE&EHdRTBF305 S
+ 0.3 H20: C, 57.80; H, 5.82. Found: C, 57.78;, H, 6.00. MLO

(R -{412-Al | yl oxy-3-(4-trifluoronethyl - phenoxy)-propyl sul fanyll-2- net
hyl - phenoxy}-acetic acid ethyl est Fol | owi ng gener al
procedure 4 in Exanpl e L Hga® ~1H NVR (400 MdzCFEDCI 3) 5 7.52 (d,
J—87Hz 2 H, 7.23 (s, 1 H), ,23Hz 1H,

6.91 (d, J=8.7 Hz, 2 H), 6.57 ’ s‘% H, 5.93-5.83 (m 1
H),523(dd J:172 1.5 Hz, 1 H), S&t(dd J =10.3, 1.0 Hz, 1
H),458(52 ,426(q J:. &), 4.17 (dd, J = 9.9, 4.1
Hz, opylsu ci 2
H) | 3. % (s‘SJ’%L'%%i‘(’ 3 ﬂw‘ﬁme%”?ghegﬁz”& 'H) ifa%?(/g’mg Ly+pheroo) ot
( MtNa+) .
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Conpound 20
(R)rrP{ 412- Al 1yl oxy-3-(4-trifluoronethyl - phenoxy) - propyl sul fanyl) - 2- met
hyl - phenoxy} -acetic acid Fol | om ng general procedure 2 in
Exanpl e A gave Conpound 20; 1H NWR éSOO WMHz, MeOHd4) 8 7.54 (d, J

8.6 Hz, 2 , 1.24 (s, 1H), 7.21(Ch93ne:f\ﬂ21Hz 1 H, 6.99 (d, J
8.6Hz,2||:|)|),670(d J 8.1Hz, 5.93-5.80 (m 1 H), 5.20
(dd, J = 17 2 1. 6 Hz, 5.10 (dd J = 10. 4, 3 HzmuNF, ) 4. 62

’ I =03 b,
o 1 r%{\ M;%ﬁml ) a . 2
Hz, 1 H), 4 4 oé s 2 (d, Jk, ,
H, 2.18H3, "3 H); M5 (ES) mz: 479( MW lE]EO g oy
{442- Al l yl oxy-3-(4-trifl uoronethyl-phe Y 'g: {% su any -
phenoxy) -acetic acid ethyl ester qg’%’é }n L(ZaH W t midaH 0as
a base and foll ow ng general pr ocedure |n Exarrp L gave ML1 (58%;

1HNNR(4OOM—|Z CDCI3) 37.51 (d, J = 8.8 Hz, 2 H), 7.23 (d, J = 2.1

Hz, 19 (df, J = 8.4, 2.3 1 H, 691 (d(J=88H 2H,
6.57 ( ,E‘?Zc 1H, 5 F%s (m 1%;‘;\?0 dd, 3351 , st_
1.5 Hz, 1 ) HZ haﬁ)gﬂ 4 S =
7.1 Hz, 2 H), 416(§/\l/<9  tHe—1 H), 4 1T 4S08y(np
382(m1H) 313(d5—61Hz 2 M 2.22 (s, 3 H), ®ER9 (t, J_:
7.1 Hz, 3 H). Anal. M2a¥%d for C24H27F3033: C, 59.49; H, s62. Found:
C, 59. 76; (M{4-[3-Hydtoxy-3-{4-trifluoromethyl-phenoxy)- (R)-{4-[2-Ethoxy-3-(4-trifluoromethyl-phenoxy)-

propylsulfanyl} -2-methyl-phenoxy}-acetic acid ethy] ester propylsulfanyl] -2-methyl-phenoxy}-acetic acid ethyl ester

HO,C.__O CF
LiOH, THF, H,0 2o @\ 3

Compound 15

To a mixture of (R)-(+)-glycidol (2.00 g, 27.0 mmol), 4-triflucromethylphenol
(4.38 g, 27.0 mmol), triphenylphosphine (7.08 g, 27.0 mmol) in THF (50 mL) at 0°C
was slowly added diisopropyl azodicarboxylate (5.46 g, 27.0 mmol). The reaction
mixture was allowed to warm up to room temperature, stirred at the same temperature
overnight, diluted with water, and extracted with Et,0. The extracts were dried and
concentrated. The precipitated solid was filtered and rinsed with Et>O. The filtrate
was concentrated and column chromatographed (CHzClo/hexane:1/2) to provide 4.50
g (76%) of M1; [o]p +7.3° (¢ 1.0, CHCI3); "H NMR (300 MHz, CDCl3) 8 7.54 (d, J = 8.7
Hz, 2 H), 6.98 (d, J = 8.7 Hz, 2 H), 4.29 (dd, J = 11.1, 2.9 Hz, 1 H), 3.96 (dd, J = 11.1,
5.8 Hz, 1 H), 3.39-3.33 (m, 1 H), 2.92 (t, J = 4.5 Hz, 1 H), 2.76 (dd, J =4.9, 2.6 Hz, 1
H).

To a mixture of M1 (2.11 g, 9.68 mmol), (4-mercapto-2-methyl-phenoxy) acetic
acid ethyl ester A1c (3.28 g, 14.5 mmol) in THF (10 mL) was added 1.0 M
tetrabutylammonium fluoride in THF (0.965 mL, 0.965 mmol). After stirring for 8 h, the

solvent was evaporated and the residue was purified by column chromatography twice
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Compound 21

{4-[2-Al |yl oxy-3-(4- tr| f1 uoronet hyl - phenoxy) . propyl sul fanyl | - 2- met hyl
- phenoxy}-acetic acid Fol | om ng general procedure 2 in Exanple

A gave Compound 21(90%; 1H NWR (400 MHz, CDCI3) 67.49 (d, J = 8.5

Hz, 2 HEIOAcIiBexane: 2/MHnd Et%ﬁclgﬂ-lzﬁzﬂﬂ)fb l_%ﬁe 3139!@ 85%53& MQQQ} f3285‘5
5. ’152 ¢ 1J8 gﬁég r'é"wiRr@?UOMHm |3)25ﬁ)53 (duisS(%i z ZH-) .28, (s Al EI)Hz
1H, 4 8% (ﬂd0§ (g %3*% 2131-[5%5&61%{ af% 8 e 2n),8.60 (@ S 3.4 Hz, Prifleso

2.15 (s,
(R) - {4?( ; Rxéﬂhé@ﬁm Hoﬂ AHZ, 2 Hj, |4f m&éraﬁm HyH), ph%l(@;Q)HpmmLB@ql(ﬁaQw{)l
net

 pr onee G0 R AR 2 e bl Za HEr S bR R e i e gave

NEE
ML2 (799 [AD +478(c 10 CHCI3) 1H NMR (400 MHz, CDCI 3) 8751
d J =809 H 7.23 J=22H, 1H, 7.18 (dd, J = 8.4,

3 Hz, 1 mFOIEJV@fGH ganergl Ef@edumez‘l imExgmple Egaye M3 [«108:38.9%c 110,H) |

73 (

A I T S Gt G oy e E e )

3 H, H)29.19 (dd] J= 8.4] 2tZHz31 H), 6.8% (( E5F 8:6Hz; 2 $)16.6Wbias=-8.4 Hz, 1 H),
Conpou

(R) - {4%%%/@? tHokrkfRE%y! 376! Hi 2 HlotdRdBy] = R o} fiznd dPy AT (EdndF] - 2
- net hy 0-@herity}t Hy,6. 76 (mcn 3 3.61 ( F91=| 29 g&gzqﬁnsf@ 13.RH Zﬁ'e?%)eﬁ%?’,&%
Caoor VD hss & PN B 14%@@ 7 O afp. H)y MES () mi: M (Wis o o

i{) =8 ¢ﬁ8gér§bbfor@?8g6¢3®535c,~5§ 48; HZZ??% 'F'bgn@bé%zf §g H, 5.58; * HZ “ 340

(s. 3 H, 319a17(m2H),221 S, H)MS(ES)rﬂz 483

(M:Na+) . EPdéaf(ljlo&;?r{gcﬁlc—;-:J;e(yén" %%&dﬁ?‘%%n%xamgfe R gave Con‘lpom?do’ 15; [OCTD +39 2

54.51; H, 4
(¢ 1.0, CHCl3); "H NMR (300 MHz, CDCl3) 8 7.51 (d, J = 8.7 Hz, 2 H), 7.23 (s, 1 H),

7.20 (dd, J = 8.4, 2.1 Hz, 1 H), 6.91 (d, J = 8.6 Hz, 2 H), 6.59 (d, J = 8.4 Hz, 1 H), 4.61
(s, 2H),4.14 (dd, J = 9.9, 4.4 Hz, 1 H), 4.08 (dd, J = 9.9, 5.0 Hz, 1 H), 3.7 (m, 1 H),
3.61 (9, J = 7.0 Hz, 2 H), 3.20-3.07 (m, 2 H), 2.21 (s, 3 H), 1.19 (t, J = 7.0 Hz, 3 H);

MS (ES) m/z: 467 (M+Na+).
/©/CF3
"o

)

M4
(R)-2-(4-Trifluoromethyl-phenoxymethyi}-oxirane

Following the same procedure as in the preparation of M1 gave M4 (74%); "H
NMR (400 MHz, CDCl3) 8 7.54 (d, J =9.0 Hz, 2 H), 6.98 (d, J = 8.9 Hz, 2 H), 4.29 (dd,

J=11.1,2.9 Hz, 1 H), 3.96 (dd, J = 11.1, 5.8 Hz, 1 H), 3.37 (m, 1 H), 2.92 (m, 1 H),
2.76 (dd, J = 4.8, 2.6 Hz, 1 H); MS (ES) m/z: 241 (M+Na+).
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ML3 o

(S)-(442- Met hoxynet ho>cy-3-(4-trifluoronethyl - phenoxy). propyl sul fanyl
1- 2- nmet hyl - phenoxy) -acetic acid ethyl ester Repl aci ng NaH with

i Pr2NEt as a base and followi ng general procedure 4 gave ML3 (73%;
1H NWR (300 MHz, CDCI3) 8 7.51 (d, |J =8.7 Hz, 2 H, 7.22 (s, 1 H,

7.18 (ad, J = 8.4, 2.1 2 90 (d, J =8~6%k 2 H), 6.57 (d,
J = (s,2H)5(q,J:7.1Hz,
| IrAe3N%0 (s, 3 H), 3.17 (d,

8.4 Hz, 1 H, 4.73 (s, 2 H),

2 H, 4.18-4.13 (m 1 H), 4.09-4.03 ¥

J =6.2 Hz, 2 H, 222 (s, 3 H, 1.29 (t, gH= 7.1 Hz, 3 H); M (ES)
rn/z: 511 (M4-Na+). Compound 23 (Sms( 4- [ 2- Met hoxynet ho;

cy- 3- (4S)-4-RiHydrogyre{4yifluophestiybrhehexyl-mmylssitdnfipnmithyl Pheriyhsbetp BENEY bstér
cetic acid Fol | owi ng general procedure 2 in Exanple A gave
Conpound 23(91% ; 1H NMR (400 MHz, CDCI3) 8 7.51 (d, J = 8.7 Hz, 2
H, 7.23 (s,Falomjing theisane praceduse 4s ivthelpreparatios of W2, prdided 84%5(88%); 2

6. = e T w480 (s, ,.2_H.,

AT 4?@6WmRJ(§09&'4§1!@9%? gﬁ'%ﬁd’;} =(|§-,7 '%Z%*)( 3;2663(35@ ,H)B.T%-@.ir’i:(f‘rﬁ

2 H, 2.3H49,HE 6:91 (I £ B:3) Hal ZH),4880 (dNasl4 Hz, 1 H), 4.59 (s, 2 H), 4.25 (q,
J =7.1Hz, 2 H), 4.07-4.01 (m, 3 H), 3.17-3.01 (m, 2 H), 2.72 (brs, 1 H), 2.23 (s, 3 H),
1.29 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 467 (M+Na+).

Etozcvo@ OCFS
S/‘\/\O

Et

O

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

Following general procedure 4 in Example L gave M6; 1H NMR (400 MHz,
CDCl3) 8 7.51(d, J=8.7Hz,2H),7.24(d, J =2.0 Hz, 1 H), 7.19 (dd, J = 8.4, 2.3 Hz,
1H),6.91(d, J =8.7 Hz, 2 H), 6.57 (d, J = 8.4 Hz, 1 H), 4.57 (s, 2 H), 4.25 (q, J = 7.1
Hz, 2 H),4.15(dd, J = 9.9, 4.3 Hz, 1 H), 4.08 (dd, 4 = 9.9, 5.1 Hz, 1 H), 3.76 (m, 1 H)
3.61(q, J = 7.0 Hz, 2 H), 3.13-3.11 (m, 2 H), 2.22 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H),
1.18 (t, J = 7.0 Hz, 3 H); MS (ES) m/z: 495 (M+Na+). Anal. Calcd for CogHarF30sS: C,
58.46; H, 5.76. Found: C, 58.82; H, 5.37.

v‘@ jon
S/\\_/\.o

OEt
Compound 16
(S)-{4-[2-Ethoxy-3-(4-trifluoromethyl-p henoxy)-propylsulfanyl]-2-methyl-phenoxy}-acetic acid

FFollowing general procedure 2 in Example A gave Compound 16; 1H NMR
(300 MHz, CDCl3) 6 7.50 (d, J = 8.6 Hz, 2 H), 7.23 (s, 1 H), 7.19 (dd, J = 8.4, 1.9 Hz, 1
H), 6.90 (d, J = 8.6 Hz, 2 H), 6.58 (d, J = 8.4 Hz, 1 H), 4.59 (s, 2 H), 4.14 (dd, J = 9.9,
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ML4 N
{442- Met hoxynet hoxy-3- (4-trifluoronethyl - phenoxy) - propyl sul fanyll-2-m
et hyl - phenoxyl -acetic acid ethyl ester Fol | owi ng general

" 08s 45 Lha A OReG Y A Bhh § bl ), Sl i, YR 18 e ﬂu
8 4, 23 235% ﬂ-Hﬂ%Q 26 (303 Hﬁi 1. <¥8‘r’t § —77 Ugaz 3 H%M@gé@ r(lgé% 4877 &N%+5'Z

419410(m2H) 339(s 18- 316(m2
H, 2.22 (s, 3 H, 1. 292‘&:@ %’ Hz, H) E‘E:S) mz: 511
(M+Na+) . Anal . Cal cd for C23H27 S C, H, 5.57. Found: C
56.68; H, 5.38. 0,, Conpound 24 0

(4-[ 2- Met hoxymet hoxy-3-(4-trifl uoronet hyEt phenoxy) propyl sul fanyll-2-m
et hyl - phenoxy}-acetic acid FolM7owi ng general procedure 2 in

Exanpl e{4A2 gthexyGoigriiuerdmany-phspxy)-bidpiviRaryi-Qoneiivtanhe GR(HB3ticEid Oy edter J
=86 H, 2 H, 7.23 (s, 1 H, 7.19 (d, J = 8.4 Hz, 1 H), 6.89 (d, J
8.5 Hz, 2FellqwiBgg@ned/ ploceddirel4liz Examiple Lyané ME(59.%)—I)1H MMRL(I0D, 2

o 5z UG 75 45 SRy TR D 1 1T a HaT 7

g:zié @@F&Q&’Sm 802 (4, 12@.6 Az, 5H)38:57Ha, H=084 HzOYM; 467 (8% Y, 4.55 (g,

{2- Meth§ T- 14!@2, et hyh ulddadyt 8 Ackbiz3l Ha-4-87 (ddidrofdh Ayl HpheH»S:Y6pr o
Pyl sul RRyLY 3 BB]ROX ¥I7.6EEL bHRE B-84 )M, 9518222 (s, 3 H), 1.28 ¢, J = 7.1
Hz, 3 H), 1.18 (t, J = 7.0 Hz, 3 H); MS (ES) m/z 495 (M+Na-+). Anal. Calcd for
CasH27F30s5S: C, 58.46; H, 5.76. Found: C, 57.62; H, 5.52.

S/\l/\o

OEt
Compound 17
{4-[2-Ethoxy-3-{4-triflucromethyl-phenoxy)-propylsulfanyl}- 2-methyl-phenoxy}-acehc acid

Following general procedure 2 in Example A gave Gompound 17 (94%); 1H
NMR (400 MHz, CDCl3) 6§ 7.50 (d, J =8.7 Hz, 2 H), 7.22 (s, 1 H), 7.18 (d, J = 8.6 Hz, 1
H), 6.90 (d, J = 8.7 Hz, 2 H), 6.57 (d, J = 8.4 Hz, 1 H), 4.57 (s, 2 H), 4.14 (dd, J = 9.9,
4.3 Hz, 1 H), 4.07 (dd, J = 9.8, 5.0 Hz, 1 H), 3.77 (m, 1 H), 3.61 (q, J = 7.0 Hz, 2 H),
3.18-3.08 (m, 2 H), 2.19 (s, 3 H), 1.18 (t, d = 7.0 Hz, 3 H); MS (ES) m/z: 467 (M+Na+),
Anal. Calcd for Cz1H23F305S + 0.2 H20: C, 56.29; H, 5.26. Found: C, 56.23; H, 5.27.

EtOZCVO\@ /©,0F3
5/\/\0
o)

M3
{2-Methiyl-4-[2-propoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanylj-phenoxy}-acetic acid ethyl ester
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A reaction mxture of LI b (1.08 g, 2.43 nol), Ac20 (2.56 nmL, 27.2
mmol ), and DMSO (3.84 nlL) was stirred at roomtenperature for 24 h,
and diluted _w.th saturated NaHCO3 and Et 20. The organi ¢ phase was
separated, washed w_th water éx 3), dried, and colum chromat ographed
( Et OAc/ hexariReplacing K yith dMA asgolvsvi} and folloWviras gandral proosdat 4 jitH NVR

14205 xatigie Podiénte (1%t iR ) whigy Eogla 67 i b ara e
Hz, 1 ). 23§d Th=(107 I-B: + 19), 9. 1|92(dd2J H)8.442. QH,% H)2 a1 (2d4J258 g%é . %;17
j F% ('s g%*ﬁ;]ﬂ H), f957(£sH)2ﬁ%47251((q.@ z),muz a\rs) @E@(dw 959743Hz 1

1M+Na ng
EZ I\/Et# )y 457 % lJt h9|§§311flg% lr—T%t% >§m 1(H£Pf?l?8r(t matﬁ Hﬁ'k?eﬁb&jzf)qo’pyl
sul fan@ly?fbm Mok ¥ 23(5e 8i ), écﬁ3d1 B (i )y 1RNEr b 7pt b!zeslw)eo B0iMJ=7.4

EX?D”"' ﬂfgﬁg%@g&g@ﬁ@'@(@}ﬁ@a )%Hng(Rs(BgomWr g’fCI( 252 8.55(32,S

1 H, 6.90 (d, J = 8.4 Hz, 59(d J=84H, 1H, 4.74 (d,
J=30H, 2H, 463(@20 19-4.10 (M8 49 3.16 (d, J'= 5.7
Hz, 2 H), 2.21 (s, 3 H), 2.16 ( H) ; |v5( z: 499 (M+Na+).

S

0 Ove NHS o

{41-[ 2- Met hoxycar bonyl met hoxy- 3- (4-tri flgior omet hyl - phenoxy) - pr opyl sul
fanyll- 2-nethyl - phenoxy}-acetic acid ethyl ester Fol | owi ng
general procedure 4 in Exanple L gave ML6;™1H NVR (300 MHz, CDCl 3) ‘
87.51 (d, J = 8.6 Hz, 2 H), 724@Gmpdum1§9|—|z 1H, 719(dd J =
8.4, 2.2 HAZ “G?*HM)-‘I E260f@13xs( SH(4-teiflu@romnetiyl-ph@ndsly)-prépy B dfabdl- phdnoxy)Sacdickgid 1
H, 458 (s. 2 H, 4.28-4.23 In-!, 5 H, 4.19-4.13 (m 2 H), 3.89-3.86
(m 1 H), 3Febiowiag geneyal procEsiuge 24n (E:qanﬂalbi)q gave2BGotrpothd8 (9L 16t ,

= 7-NiMiR (adb Mz, CDERR 7817, 3X% 6M2 3, 7.24 (s, 1 1), 7.20 (0, 0 = 8.3 Hz, 4
H), 6.91 (d, J = 8.5 Hz, 2 H), 6.50 (d, J = 8.4 Hz, 1 H), 4.63 (s, 2 H), 4.15 (dd, J = 0.8,
4.3 Hz, 1 H), 4.08 (dd, J = 9.8, 5.1 Hz, 1 H), 3.76 (m, 1 H), 3.51 (t, J = 6.6 Hz, 2 H),
3.15-3.13 (m, 2 H), 2.22 (s, 3 H), 1.57 (m, 2 H), 0.90 (t, J = 7.4 Hz, 3 H); MS (ES) m/z:

481 (M+Na+),
Et0,C._.O CF
Qs/\/\o@
Ojj

M9
{4-{2-8utoxy-3-(4—triﬂuoromethyl—phenoxy)—propylsu[fanyl]—2-methyl—phenoxy}-acetic acid ethyl ester

Replacing THF with DMF as solvent and following general procedure 4 in
Example Lgave M9 (10%); 1H NMR (300 MHz, CDCl3) 5 7.51 (d,J=8.6Hz, 2 H),
7.23(d,J=19Hz 1H),7.18 (dd, J=8.4,2.2 Hz, 1 H), 6.91 (d, J=8.6Hz,2H),6.57
(d,J=84Hz 1H),457 (s,2H),4.26 (q, J=7.1 Hz, 2 H), 4.15 {dd, J = 9.9, 4.4 Hz, 1
H), 4.07 (dd, J =9.9, 5.2 Hz, 1 H), 3.75 (m, 1 H), 3.54 (t, J=6.6'Hz, 2 H),3.12 (d, J =
6.2 Hz, 2 H), 2.23 (s, 3 H), 1.58-1.48 (m, 2 H), 1.41-1.34 (m,2H),1.29 (t, J = 7.1 Hz,
3 H), 0.80 (t, J = 7.3 Hz, 3 H); MS (ES) m/z: 523 (M+Na+).
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(5--" OOH Conpound 26
(4[ 2- Car boxymet hoxy- 3-(4-trifl uoronet hyl - phenoxy) - propyl sul fanyl]-2-m

et hyl - phenoxy}-acetic acid Fol | ow ng general procedure 2 in
Exanpl e A gave Conmpound 26 (97%; 1H NWR (300 MHz, MeOH-d4) 5 7.53
(d, J =8.7 Hz, 2 H, 71_%40(3,01 , 7.22 (dd, J %g8.5, 2.2 Hz, -|
H, 6.97 (d, J = 8.7 Hz, 27M, (d, J =8 Z,%1 H), 4.61 (s, 2
H, 4.24 - 4.15 (m, 4 H), 3.88 8 1A, 3.20 - 3.16 (m 2
H, 2.17 (s, 3 H; M (ES) rn/z: 4975(MT - NA+)" ML7

{412- (5- Chl or o-t hi ophen- 2-yl et hoxy) - 3- trifluoromethyl-phenoxy)-pr
opyl sul fanyll- 2-nethyl - phenoxyl -acetic ac¢id ethyl ester

Repl aci ng NaH wi th sodi um bi s(trinethylsily]l)am de and fol |l ow ng
general procedure 4 gave ML7 (26‘VQ:'m MR (300 MHz, CDCI 3) 57.52
(d, J =8 J = 8 4,

O U A S e e s

6.63(d, J Fdlowihg gederd) progeditfd? inExampfe Aavé ddmpluld (1%913%? ™S

Hz, 2 %4.59 s, 2 H, 4.26 (8’ J =7.1 H, 2 H% 4.18 (dd, J =

10. 1, NMR 400 MHZI} CDEIYS 744 (mg 2H)18.25-7.83 ¥t H)1 7H3;7.32¢m, 3 HIS6.8H 1

E)D ; mgsﬂa,r%;g:(ﬁsgﬁmazacgg H); 498(£05%mt D 1)1 34 (1 ), 3.52-3 5b%m, 3
2 H), 3.08 (m, 2 H), 2.11 (s, 3 H), 1.49 (m, 2 H), 1.32-1.25 (m, 2 H), 0.87 (m, 3 H); MS
(ES) m/z: 495 (M+Na+). Anal. Calcd for CosHarF30sS + 0.3 H,O: C, 57.80; H, 5.82.
Found: C, 57.78; H, 6.00.

EtO,C. 0. i : CF3
S/\l/\o
o\L

o

M10
(R)-{4-[2-Aliyloxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester

Following general procedure 4 in Example L gave M10; 1H NMR (400 MHz,
CDCl3) 87.52 (d, J=8.7Hz, 2 H), 7.23 (s, 1 H), 7.18 (dd, J = 8.4, 2.3 Hz, 1 H), 6.91
(d, J=8.7 Hz, 2 H), 6.57 (d, J = 8.4 Hz, 1 H), 5.93-5.83 (m, 1 H), 5.23 (dd, J = 17.2,
1.5 Hz, 1 H), 5.16 (dd, J =10.3, 1.0 Hz, 1 H), 4.58 (s, 2 H), 4.26 (g, J = 7.1 Hz, 2 H),
4.17 (dd, J =9.9, 4.1 Hz, 1 H), 4.13-4.05 (m, 3 H), 3.82 (m, 1 H), 3.13 (d, J=6.2 Hz, 2
H), 2.23 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 507 (M+Na+).

S/\l/\o
OL

oy

GCompound 20
(R)-{4-[2-Allyloxy-3-(4-trifluoromethyl-phenoxy)-propyisulfanyil-2-methyl-phenoxy}-acetic acid
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Compound 27

{4-[2-(5-Cnl oro-t hi ophen-2-yl met hoxy) - 3- (4- trlfluororrethyl phenoxy) -
ropyi sul fanyl] - 2-methyl - phenoxy}-acetic acid Fol | ow ng gener al
procedure 2 in Exanple A gave Conpound 27 (93%; 1H NVR (300 Mz,
CDCI 3) 37. 4Bolalying generdd prageduirép in Examp(leAga\.lé)Coﬁnﬁmn(cblzo J1H NBIR

5 oy mPE RSt § Bl (i 588 e P 415 i) 1 I s o el
(S 2 }:1_‘8 5. ég%é F=02 HE% 23—!)"‘13:75}2(:9‘:?8 $4izgmH)15@35%oQ@B(1¢ll\)d% 20 (@d8)
(4 (2 %@ﬁgbms‘zmwﬂo, e (Ci!ibrl ﬁyﬂsdﬂmdsw s 2 KB Eehigdd) J 2-40e8,hy

s P2 2P B £ TR I T o) 45 Mt T B P LS
HAd, 2 =F-E4Hz,32LH7,.258((sr,13 El)l-n)fls (ES;Lm/tdﬁerQlM&N}a-k& Hz 1 H, 7.14
, ) =8.4, 2.2 H, lH), 89(dJ 8.6 Hz, 2 H, 6.55 (d, J =

Hz, 1 H), 4.62 (d, 134g 4.57 sC|23H) 4.25 (q, J =
H, 2 M) 4.20-4.11 (p~3 87(|n F£14 (d, J =6.1
2 H, 2.21 (s, 3 H, 1. 29( MB (ES) rn/z: 557
Na+) .

"""-..

d

SFNeT o
N L r8o—

M11
{4-[2-Allyloxy-3-(4-trifluoromethyl- phenoxy)~propy]sulfanyl]-z-methyl-phenoxy}-acetlc acid ethyi ester

Replacing NaH with NaHMDS as a base and following general procedure 4 in
Example L gave M11 (68%); TH NMR (400 MHz, CDCl;) § 7.51 (d, J = 8.8 Hz, 2 H),
723 (d,J=2.1Hz,1H),7.19 (dd, J =84, 2.3 Hz, 1 H), 6.91 (d, J = 8.8 Hz, 2 H), 6.57
(d, J = 8.4 Hz, 1 H), 5.93-5.83 (m, 1 H), 5.23 (dd, J =17.2, 1.5 Hz, 1 H), 5.16 (d, J =
10.3 Hz, 1 H), 4.57 (s, 2 H), 4.25 (g, J = 7.1 Hz, 2 H), 4.16 (dd, J = 10.0, 4.1 Hz, 1 H),
4.11-4.08 (m, 3 H), 3.82 (m, 1 H), 3.13 (d, J =6.1 Hz, 2 H), 2.22 (s, 3 H), 1.29 {t, J =
7.1 Hz, 3 H). Anal. Calcd for Co4H27F2058: C, 59.49; H, 5.62. Found: C, 59.76; H,

5.71.
HO,C. .0 =z | I/W/C-Fa
T S.—‘~ T-"\.O.-' R
0O
\I\\\
Compound 21

{4-[2-Allyloxy-3-(4-triflucromethyl-phenoxy)-propylsulfanyl]-2-methyl-phenoxy}-acetic acid

Following general procedure 2 in Example A gave Compound 21 (90%); 1H
NMR (400 MHz, CDCl3) 3 7.49 (d, J=8.5Hz,2H), 7.18 (s, 1 H), 7.14 (d, J = 7.1 Hz, 1
H), 6.89 (d, J =8.5 Hz, 2 H), 6.53 (m, 1 H), 5.91-5.82 (m, 1 H), 621 (d, J =17.2, 1 H),
5.15 (d, J = 10.3 Hz, 1 H}, 4.44 (s, 2 H), 4.13 (dd, J = 9.8, 4.2 Hz, 1 H), 4.09-4.06 (m,
3H), 3.82 (m, 1 H),3.11 (d, J =4.5 Hz, 2 H), 2.15 (s, 3 H); MS (ES) m/z: 455 (M-H+).
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OBn Conpound 28 3
{412- Benzyl oxy-3-(4-trifluoronethyl - phenoxy) - propyl sul fanyll- 2-net hyl

- phenoxy}-acetic acid Fol | om ng general procedure 2 in Exanple
A gave Corrpound 28 (93%; 1H NWR (300 MHz, CDCI 3) 67 50 (d, J = 8.6
Hz, 2 H, 7.31-7.25 (m 5 7519 (d, J: 7.14 (dd, J
= 8.4, 2.2 Hz, 1 H, 6.88 (t~d7 He, g%’(d J=8.4 H, 1
H, 4.63 (in, 4H),420408(m g , 3.15 (d, J =
6.7 Hz, 2 H. 2.19 (s, 3 H: M (E9) ﬁ\{azg(MNaﬂ Exanpl e N
Compound 29

(412- (4- Met hoxy- phenoxy)-3-(4-trifl uororretchyl - phenoxy) - pr opyl sul f anyl
] - 2- met hyl - phenokfracetic acid Congpaund 30

(R}-{4-[2-Methoxymethoxy-3-{4-trifluoromethyl-phenoxy)-propyisulfanyi]-2-methyl-phenoxy}-acetic acid ethyl ester

Replacing NaH with iProNEt as a base and following general procedure 4 in
Example L gave M12 (79%); [a]o +47.8° (¢ 1.0, CHCls); 'H NMR (400 MHz, CDCl3) &
7.51(d, J=89Hz,2H),7.23(d, J=2.2Hz, 1 H),7.18 (dd, J = 8.4, 2.3 Hz, 1 H), 6.90
(d,J=8.8Hz, 2 H),6.56 (d, J=8.4 Hz, 1 H), 4.73 (s, 2 H), 4.57 (s, 2 H), 4.25(q, J =
7.1 Hz, 2 H), 4.19-4.10 (m, 2 H), 4.05 (m, 1 H), 3.39 (s, 3 H}, 3.18-3.16 (m, 2 H), 2.22
(s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 511 (M+Na-+).

S/\I/\O
O

O
Compound 22
(R)-{4-[2-Methoxymethoxy-3-(4-trifluoromethy!-phenoxy)-propylsulfanyl]-2-methyl-phenoxy}-acetic acid
Following general procedure 2 in Example A gave Compound 22 (95%); [o]p
+49.2° (¢ 1.0, CHCl3); "H NMR (400 MHz, CDCl3)37.51 (d, J=8.6 Hz, 2 H), 7.23 (s, 1
H), 7.19 (d, J = 8.4 Hz, 1 H), 6.89 (d, J = 8.6 Hz, 2 H), 6.59 (d, J = 8.4 Hz, 1 H), 4.74
(s, 2 HY. 480 (s,2H), 4194 10 {m, 2 H), 405 (m, 1 H), 2.40{5. 3 H), 2.19-217 Im 2
H), 2.21 (s, 3 H); MS (ES) m/z: 483 (M+Na+). Anal. Calcd for CaqHasF306S: C, 54.78;
H, 5.03. Found: C, 54.51; H, 4.90.

EtOZCvO\é\ /O/CFS
S/\;/\O

O

o

M13
(3)-{4-[2-Methoxymethoxy-3-(4-trifluoromethyl-phenoxy)-propyisulfanyl}-2-methyl-phenoxyl-acetic acid ethyl ester

Replacing NaH with iProNEt as a base and following general procedure 4 gave
M13 (73%); TH NMR (300 MHz, CDCl;) § 7.51 (d, J = 8.7 Hz, 2 H), 7.22 (s, 1 H), 7.18

8z



{412- (4-Butyryl -phenm)-3-(4-trifluoromethyl-phenoxy)-propyisul fanyl k2
- nmet hyl - phenoxy}-acetic acid Schene N To a m xture of L1lb (122
ng, 0.275 mmol) and 4-net hoxyphenol (51 ng, 0.41 mmol) in CH2C12 (3

m.) at OC were slowy added 1,1 -(azodi carbonyl)di pi peridine (104 ny,
0. 412 ni§8h Y =814, Sviedzny H, &eDt{de&)@}-lzrlzpl)eB)blmhp.$lﬁfB 4leiz 1@@ fms (s, 2

\%aszup g) rogsm%gﬁﬁ%é iq Lr}p' . 1;' F’r E@Cétﬂgt%ﬂ% ket ﬁ)%%ﬂaﬁ’?ug 1 H) 3.39

over ni ¢t 3 Hn8. 17 (d, dr=e6.2 H:h@ Hh, |12 2204 BH nge n
chr omataglr qumgFEt OAc/ hexane: ?L/ 7) Eo pr)(l)v\al‘;szdgéel‘%om'r%’?g@ 'g'fscﬁgj%

(ES) niz: Na+) . Foll owi ng general procedure 2 in Exanple A
gave Conpound 29 (91%; M5 (ES) mjz: 545 (M+Na+). N2

(412- (4-Butyryl - phenoxy)H@&E(4-ay LI uor onet hyl - phersrgy) - propyl sul fanyl
] - 2- met hyl - phenoxypacetic acid ester ] | To a mxture of LI b
(205 ng, 0.236 mol) and 1-(4-h V\%) n-1- one (59 ny.,
0.36 mmol) in CGH2A2 (3 n) at 0C were sél)o y added 1,1'-

(azodi car bonyl ) di pi peridine (91 ng, 0.36 nmmol) followed by a solution
of triphenyl phosphine (94 ng, 0.36 mml) W.CH2CA 2 (3 nmL). The ‘
reaction mxture was allowed to watdfpdéhalz@ room tenperature, stirred

at the Sx{fe2-Netpexprasttic:@-3qe-eMbérehéthyl BRghoky JEFO %%ﬁﬂnglgﬁrgh?ll #lgeﬁo&%)-acetlc Aci o

concentrated and col um chromat ographed rovi

95 ny (68% Folioiig Q@G(I’E@ro&édure@]ﬁ B ré) gEQé b%éﬁﬂlggﬁfgﬁﬂ %yaH

d
?m$+${“ﬁ%§%€|®é%§b) ff%g'ad?ﬂt- %cufﬂﬂmdhﬂ) 3223 (s, 1H), 7.19 (d, J = 8.4 Hz, 1
3- Chl f anyl Fph

s agﬂgﬁ 96 uel Raxe 1, ), 6149 HRUBLL PRSIONY )5 BSPYIGS! 8y Fehe
4.19-4.10 (m, 2 H), 4.08-4.04 (m, 1 H), 3.40 (s, 3 H), 3.19-3.17 (m, 2 H), 2.21 (s, 3 H);

MS (ES) m/z: 483 (M+Na+).

EtO,C._O. i : CF
S/Y\O
o

O

M14
{4-[2-Methoxymethoxy-S-(4~trifluoromethyl-phenoxy)-propylsuIfanyl]—E—methy!-phenoxy}-acetic acid ethyl ester

Following general procedure 4 in Example L gave M14 {84%}, 1H NMR {400
MHz, CDCls) 6 7.51 (d, J = 8.7 Mz, 2 H), 7.23 (d, J=2.1Hz, 1 H),7.18 (dd, J = 8.4,
2.2Hz,1 H),6.90(d, J=8.7 Hz, 2 H), 6.56 (d, J = 8.4 Hz, 1 H), 4.73 (s, 2 H), 4.57 (s,
2H),4.25(q,J =7.1 Hz, 2 H), 4.19-4.10 (m, 2 H), 4.05 (m, 1 H), 3.39 (s, 3 H), 3.18-
3.16 (m, 2 H), 2.22 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 511 (M+Na+).
Anal. Calcd for CoaHxrF306S: C, 56.55: H, 5.57. Found: C, 56.68; H, 5.38.
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Schenme 0 CF3 OH 01, 77%

{3-Chl oro- 4-[ 2- hydr oxy-3-(4-trifl uoronethyl - phenoxy) -

propyl sul fanyl] - phenyl )-acetic acid nethyl ester ClCEt 02, 9%
{3-Chl oro-4-[2-ethoxy-3-(4-trifluoromnethyl-phenoxy) -

ropyl sul fanyl henyl )-acetic acjd nmethyl ester
propy yil-p y)OZC [ CF3

0-..
Compound 24
{4-[2—Methoxymethoxy—S-(4-triﬂuoromethyl-phenoxy)—propylsu!fanyl]~2-methyl~phenoxy}-acetic acid
Following general procedure 2 in Example A gave Compound 24 (91%); 1H

NMR (400 MHz, CDCls) § 7.50 (d, J = 8.6 Hz, 2 H), 7.23 (s,1H), 719 (d, J=8.4 Hz, 1
H), 6.88 (d, J=8.5Hz,2H),6.58 (d, J=8.4 Hz, 1 H), 4.74 (s, 2 H), 4.61 (s, 2 H),
4.18-4.10 (m, 2 H), 4.06 (m, 1 H), 3.40 (s, 3 H), 3.19-3.17 (m, 2 H), 2.21 (s, 3 H); MS
(ES) m/z: 483 (M+Na+). Anal. Calcd for Ca1H2F306S + 0.2 H,0: C, 54.35; H, 5.08.
Found: C, 54.25; H, 5.13.

Etozcvo\é\ /©/CF
0

S~
M15

{2—Methyl~4—[2—methylsuIfanylmethoxy-3-(4-triﬂuor0methyl»phenoxy)-propylsulfanyl]~
phenaxy}-acetic acid ethy! ester

A reaction mixture of L1b (1.08 g, 2.43 mmol), Ac,0 (2.56 mL, 27.2 mmol), and
DMSO (3.84 mL) was stirred at room temperature for 24 h, and diluted with saturated
NaHCO3; and Et;0. The organic phase was separated, washed with water (x 3), dried,
and coiumn chromatographed (EtOAc/hexane: 1/4) to give 81 mg (5%) of M15 as a
by-product; 1H NMR (400 MHz, CDCl3) 6 7.51 (d, J = 8.6 Hz, 2 H), 7.24 (s, 1 H), 7.20
(dd, J=8.4,1.9Hz, 1H),6.90(d,J=8.6Hz 2H),6.57 (d, ) =8.4Hz, 1 H), 4.74 (d, J
=6.0Hz, 2 H), 4.57 (s, 2H), 4.25 (q, J = 7.1 Hz, 2 H), 4.21-4.10 {m, 3 H), 3.15 d,Jd=
6.0 Hz, 2 H), 2.23 (s, 3 H), 2.16 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 527
(M+Na+).
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To a m xture of Lla (171 ng, 0.784 mmol) and

(3-chl oro-4-nercapt ophenyl) acetic acid nethyl ester HL (170 ng,

0. 787 mol ; W99/ 32465) in THF (3 nL) was added 1.0 M

tetrabutyl amonium fluoride in THF (0.12 ni, 0.12 mol). The reaction
m xture was stirred at :T%Smterrpe ature overnight, concentrated, and
purified by colum chrond?3grePly?Et 0Ac/ hexa ¢3) to give 261 ny
(77% of 01; 1H NWR (400 MHz. 5 7.53 @A: 8.8 Hz, 2 H),
7.38°(dd, J =8.1 Hz, 1 H). 7.32 (4, B =1 70Fz>1 H), 7.12 (dd, J =
8.1, 1.8 Hz, 1 H, 6.94 (d, J = 8.8 Hz, @H), 4.15-4.09 (m 3 H),
3.70 (s, 3 H), 3.55 (s, 2 H), 3.27 (dd. J = 13.8, 5.4 Hz, 1 H), 3.16
(dd, J = 13.7, 6.5 Hz, 1 H), 2.75 (brs, 181—‘?; MS (ES) mlz: 457
(MtNa+). Anal. Calcd for Cl19H18CLF3®DpsundE5 52.48; |1-1, 4.17. Found:
C, 52. & Mefpyi-4t2amethylsulfanylmethoxy-3-(4Arifwoiomeihpimherfoxf) prpREdramiphehoRA- Scarpaliy
in THF (2.4 n.) was treated wwth 1.0 M NaHVDS in THF (0.85 nL, 0.85
mmol ) at -78C for 15 min. To the m xture was added EtOTf (151 nyg,
0.849 ol ) "RHeWiNggenssRl agcarira 2in ExasmiedtigainSompaunds25482%); il H ed

ot ool MR IPE ML DOGRE gihs i G 25T YedhE e hie. 31, 7.21

col urm{d.ch¥ Grfatiag &PheSO(([Bf 0AG.4¢ianed)), BEDIdY 8 =37 4y, (131% 494 @,2% =%3r_|0

o o B D00 s 1 400 b By, B9800 d 8. 1 8 ), 22 iere Hazeg

6. 95 ((h,&H);MSIEE?m/Z:@Q(M-PM—:-)(dd, J=4.9 1.4 H, 2 H, 3.8 (m
1H, 3.70 (s, 3 H), 3.66 (q, J =7.0H, 2 H, 3.54 (s, 2 H, 3.28
(dd, J = 13.6, 6.2 Hz, 1 H), 3.19 (dd, J = 13.6, 5.8 Hz, 1 H), 1.20

(t, J =7.0 Hz, 3 H; I\@XES)OMZ: 485 (MrNa+) . c Fol | owi ng
general procedure 2 in mpt'e ve Conpou (:820/(); 1H NWR (400
MHz, MeOH-d4) 67.56 (d, J = 8.6 2 J =8.1Hz, 1H),

7. ,
7.32 (d, J =1.3 Hz, 1 H, 7.16 (dd,5) ¥89, X 4 Hz, 1 H), 7.04 (d,

J =8.6 Hz, 2 H, 4.22-4.14 (m 2 H), 3! (m 1 H, 3.65(q, J =7.0
Hz, 2 H, 3.55 (s, 2 H, 3.30-3.28 (m 1 , 3.22 (dd, J =13.8, 6.1
Hz, 1 H, 1.15 (t, J =7.0 Hz, 3 H); M Man/z: 471 (M:Na+).
Exanpl e P Compound 33 M16

{ 412- Et hoxyr ne{dgMedkybatbonirheton@aes-higbor@hamemehoR |- epissinfigny | j - 2- e
t hyl - phenoxy) - aceti ¢ aci d2-meth@ipBerGaylmoetiochcid 4thyl ester

Following general procedure 4 in Example L gave M16; 1H NMR (300 MHz,
CDCl3) 87.51(d, J =8.6 Hz, 2 H), 7.24 (d, J = 1.9 Hz, 1 H), 7.19 {dd, J=84,2.2Hz,
TH),691(d, 1=87Hz 2H).557(d, J=84Hz 1 H), 458 {2 2H). 428-4.23!m, 5
H), 4.19-4.13 (m, 2 H), 3.89-3.86 (m, 1 H), 3.69 (s, 2 H), 3.25-3.14 (m,2H),2.23(s, 3
H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 539 (M+Na-+).

HOZCvOﬁ CF3
S/Y\O/( j
2

O~ "OH
Compound 26
{4-[2-Carboxymethoxy-3-(4-triflucromethyl-ph enoxy)-propylsulfanylj-2-methyl-phenoxy}-acetic acid
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{2- Met hy1-443-(4-trifluoronet hyl - phenoxy)-2-(4-trifluoronethyl-phenox
ynmet hyl ) - propyi sul f anyl Fphenoxy}-acetic acid Schene P P1,47% L.
(412- Et hoxynet hyl-3-(4-trifluoronet hyl - phenoxy) -

propyi sul fanyl ] - 2- net hyl - phenoxy) -acetic acid ethyl ester 88%
Conpound 33Foliowinglgererabpracedwed? inExanigke Agave Cotbpoumd 26i(97%b;l|3| H2

0 b7 i et iRe e ok el P AT B S E Ha BRbHAA (o T 3B (d; FL &5

triflugrppet ha}ql)e%lgﬁ @ngws (74182 @Hg \&.89 (dmpek 3 488, 4 ggﬂpgg&?‘i a4 34€

cool ing bath was renoved he m xture was stirred
quenc hé@ﬂﬁ/\ﬁm h44bt 888t ed. fNaGHGCBH) 0 eRt16on,eiHWZ 17 (&, BCH), MS[ES)Thiz:

extraclgy éi_l[)l ed, concentrated, and purified by colum

chr omat 0g aphy ('Et 0Ac/ hexane: 117) to provide 62 rrg (47% of P1; 1H
NVR (300 MHz, CDCI3) 87.51 (d, J 8.6 Hz, 2 H), 7.21 (d, J = 2.2 Hz,
1 H, 7.16 (dd, J = 8. 4 2.2 e, 1 H, 6.91 (d, J = 8.6 Hz, 2 H),
6.58(d,J:84Hz ,457(,2H),4.25(q J:71Hz 2 H,
4.12 (dd, J = 9.3, 54 .06(dd, J =0. 5.4 Hz, 1H),
3.58-3.55 (m 2 H). E(O(Za\ﬂk‘g 0 te, 2 3t5zf‘*(d, = 6.7 Hz, 2
H, 2.29 (m 1 H, 3 (s, 3 J 1 Hz, 3 H, 1.16 (t,
J =7.0 Hz, 3 H); ES) mz: 50 (ﬁ/& ) Fol | ow ng gener al

procedure 2 in Ex
CDC13) 87.50-(d 6 Hz, 2 H, 7.17 (
H, 6.90 (d, J Hz, 2 H), 6.57 (d,
H, 4.11 (dd, J = 9.3, 54Hz, 1|—|) 404
3.57-3.54 (m 2 H, 3.44 (q,

|r;1|)z 4;1 E%I@Eﬂk JCh%TOl@”"E’%erthox% %J:a%@%‘ tg]éo é)éo%ylﬁhfa.gwso( ES)

Found: C, 57.77; H, 5.42 +Hien
Replacing NaH with sodium bis(trimethylsilylyamide and following general

procedure 4 gave M17 (26%); 1H NMR (300 MHz, CDClg) 8 7.52 (d, J = 8.6 Hz, 2 H),
7.20(d, J=1.7Hz, 1 H),7.15(dd, J=84,2.1 Hz, 1 H), 6.90 (d, J = 8.6 Hz, 2 H), 6.72
(d,J=3.7Hz,1H),6.63 (d, J =3.7 Hz, 1 H), 6.57 (d,J=8.4 Hz, 1 H), 467 (d, J= 1.5
Hz,2 H), 4.59 (s, 2 H), 4.26 (g, J=7.1 Hz, 2 H), 4.18 (dd, J = 10.1, 3.9 Hz, 1 H), 4.09
(dd, J = 10.1, 5.5 Hz, 1 H), 3.92-3.85 (m, 1 H), 3.09 (d, J = 6.2 Hz, 2 H), 2.23 (s, 3 H),
1.30 (1, J =7.1 Hz, 3 H); MS (ES) m/z: 597 (M+Na+).

HOZCVOﬁj\ /©/CF
o
Q
/ S
e

Cl

22

M5 (

npl e A gave Conpound
= 8.

6

Compound 27
{4-[2-(5-Chloro-thiophen-2-ylmethoxy)-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-
2-methyl-phenoxy}-acetic acid

Following general procedure 2 in Example A gave Compound 27 (93%); 1H
NMR (300 MHz, CDCl3) 6 7.48 (d, J = 8.6 Hz, 2 H), 7.11 (s, 1 H), 7.07 (d, J = 8.3 Hz, 1
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P2

{2- Met hy1-443-(4-trifluoronethyl - phenoxy)-2-(4-trifluoronethyl-phenox

ymet hyl) - propyl sul fanyl ] - phenoxy)-acetic acid ethyl ester To a

m xture, f 13 (104 , 0.227 mol ), trifluoronethyl phenol (56 ng,

0.35 mTBB) 6. r@-éﬁ?ggédﬂ;ﬁp‘ﬂb@p@ﬁ ek J(-93.7rdz, OHR%.62T, )V 4 9.7 T4E 1|( ),rg:r%o
. e

at 0C i dj, carb a 70 ng,_0.35 Mo

Xt ur e et P AL AR 2 BB A M v G2 Hlr2Ee a4, 1 ),
concent Pt Jthﬂ.det,lBﬂﬂ),chD@tmy;a@g@sﬁﬁﬁ@mmp@)_ 1/8) to
provide 110 nmg (79% of P2; 1H NVA (30 , CDC13) 8°7.52 (d, J =
8.6 Hz, 4 H), 7.22 (d, J = 1.8 Hz,,1 H), 7.17 (dd, J = 8.4, 2.3 Hz, 1
H, 6.92 (d, J = 8.6 Hz, g b), $.56 (d, J = 8.4 Hz 4.57 (s, 2

el H,

H, 4.26 (q, J = 7.1 Hz, 2 4.16 (m C8314 (d, J = 6.7

Hz, 2 H), 2.54 (m 1 H, 2.21 1,29 7.1 Hz, 3 H; M
a 9HBF6055: C, 57.80; H,

CF3 C&%pound 34

(ES) mz: 625 (MtNa+). An
4.68. Found: C, 57.92; H, 4.52.

{2-Methyl443-(4-trif] uoronet hyl - phenoi1g - 2- (4-trifl uoronet hyl - phenoxy
met hyl ){I"lféf%ﬁ fRUP R aropiatBRapyxy herepiiifanyl-g- methyl-pherfeay}ouicagd gAML}
procedure 2 %Oﬂl Exangl e A gave Conpound 34(84%; 1H NVR (300 MHz,

MeOH- d4) 67."BA'OMENG geners! pragedure 44n Example Ingage M18 (78%); (id NMR¥380 1

516 (g7 oo L S0RY I8z By 73626 5y & Ly 18y ks e
rn/z: 5074 (AN B4, RiaHz, C)c 6. 8oc(d, C2 76 26009)56.45 (456 K4 113, 144262
Found: (@; J 55}.@@-[2, 5H)440517 (s',%af-lrfltl.e%(%q, J=7.1Hz, 2 H), 4.20-4.11 (m, 2 H), 3.87

(m, 1H),3.14 (d, J = 6.1 Hz, 2 H), 2.21 (5, 3 H), 1.29 (t, 4 = 7.1 Hz, 3 H); MS (ES)

m/z: 557 (M+Na-+).
Hozcvo\\/E : CFy
S/Y\O

OBn
Compound 28
{4—[2-Benzyloxy—3-(4-tnﬂuoromethyi—phenoxy)—propylsu!fanyl]-Z-methy!-phenoxy}—acetfc acid

Following general procedure 2 in Example A gave Compound 28 (93%); 1H
NMR (300 MHz, CDCl3) 6 7.50 (d, J = 8.6 Hz, 2 H), 7.31-7.25 (m, 5 H), 7.19 (d,Jd=1.8
Mz, 1 H), 7.14 (dd, J = §.4, 2.2 Hz, 1H), 6.88 (d, J'= 8.6 Hz, 2 H), 6.56 (d, y = 8.4 Hz,
1 H), 4.63 (m, 4 H), 4.20-4.08 (m, 2 H), 3.88 (m, 1H),3.15(d, J =6.7 Hz, 2 H), 2.19
(s, 3 H); MS (ES) m/z: 529 (M+Na+).

Example N
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Compound 35 1

{4-[4- Met hoxy-2-(4-trifluoronethyl-phenoxynethyl)-butyl sul fanylj-2-nme
t hyl - phenoxyl -acetic acid Scheme Q F3 NaHWDS, THF Et0C 0 2 oMeOTf COH
QA, 29%{4-14- Met hoxy-2-(4-trifluoronethyl-phenoxynethyl) -

but yl sul fanyli - 2-net hyl - phenoxg cetic acid ethyl ester

O
°O
OM

Compound 29
{4-[2-(4-Methoxy-phenoxy)-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl)-2- -methyl-phenoxy}-acetic acid

HOZG._ @ /@,
R

0

e

Compound 30
{4-[2-(4-Butyryl»phenoxy)-3-(4-triﬂuoromethyl—phenoxy)—propylsuIfanyl]-z-methyl-phenoxy}—acetic acid

Scheme N

Ef0,C._.0
EtO.C ﬁ /Q/ ADDP, Ph3P /@l

Me

N1, 73% OMe

{4-[2-(4-Methoxy-phenoxy)-3-(4-triflucromethyl-phenoxy)-
propylsulfanyl]-2-methyl-phenoxyl-acetic acid ethyl ester

HO,C._O
LIOH, THF, H,0 /Q/

91%

Compound 29 O
OMe

To a mixture of L1b (122 mg, 0.275 mmo}) and 4-methoxyphenol (51 mg, 0.41
mmol) in CH2Clz (3 mL) at 0°C were slowly added 1,1'-(azodicarbonyl)dipiperidine
(104 mg, 0.412 mmol) followed by a solution of triphenylphosphine (108 mg, 0.412
mmol) in CH,Clz (3 mL). The reaction mixture was allowed to warm up to room
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95%\ --0-- Compound 35 To a solution of J5 (117 ng, O0.248
mmol) in THF (2 nL) at -78C was added 1.0 M sodi um
bis(trinmethylsilyl)amde (0.25 nL, 0.25 nmol) in THF. After stirring
for 5 mn, nmethyl trifluoronethanesulfonate (41 ng, 0.25 mmol) was

i nt r demnedatane Stivedotdhe Agmedempreatureonaraight, andditterer: Trenfilatioruwes

exct 2Ry EgrARN SRS i Forpbrhed SN URB A okl TiT g "ana

puri f(vsa/o)mf N IMSTESh nozed ABihaia+ ), ERdIAwintegemeal drbbeddre 20h Bxafifhidb

ng 3 51 (d, J = 8.6 Hz, H) ,

7. 1%% a"gc‘%l’eupﬂzwgfll% M%S()daz zf’i?'@*h'a*)z 1 H, 1H, 6.89 (d,

J =86 H, 2 H, 6.55(d, J =8 456(s 2 H, 4.25 (q,

J =7.1 H, 2 H, 4.08 (dd, J = 47Hz 3.99 (dd, J = 9.3,
5.5 Hz, 1 H), 3.45 (t, JEteszx\}O 3. 31 FH), 3.04 (d, J =
6.2 Hz, 2 H, 2.26-2.18 (m 21(s 3 .82 (g, J = 6.4 Hz,
2H),129(t,J:71Hz 3H) (I\/HrNa+)

Fol | owi ng general procedure 2 in Exanpl eOA ve Corrpound 35 (95%; 1H
NVR (300 MHz, CDCI3) 67.49 (d, J = 8.6 7.19-7.12 (m 2 H),

6.87 (d, J =8.6 Hz, 2 H), 655(m1H) H, 4.07 (m 1

H, 3.97 (m 1 H, 345(t,J—60Hz 2 H, 3030(5 3 H, 3.03 (d,
J:62Hz 211)221217(m1H) 2.17 (s; 3 H, 1.82 (q, J =

481
{444 'ﬁ%@é%!! W (?d" P?IB’P%‘ %ﬂ@ﬁ%ﬂ?ﬁ?mvw@w}aﬁwfc@ sihgester
hyl - ph t t t I d
fﬁuﬁweﬂg)"?eai"?%w%r:ﬁ&tam% @g.ﬂﬁbgﬁwﬁ AR b Ze ey
NNR oReq58hag, 6.BEIMoB i Cﬂ%Cﬂzd(S rﬂLFalaJ“@ WBre s?odvﬂ/ ad@ed 4 {5 1 H, 7.14
H), (d, J = 8. H), 6.55 (d 7 9 Hz,
1 H) %aqpcg@arppnyljdlglpgnglnﬁz(91 Ing,|)0 SQ nymol@ golloyepibby alsqlgthlu@f J

3. 31D ross P (AT SR dien m il o g, ﬁ]fe%a%*@%&%ﬂ%@ (s
3 H allqwsd Q w&mnxm topragm tempayature, stiredzatthetsan® tenpetate® guemnights 7. 0
Hz, Bhd MBrddESné rl‘ift?&ftioﬁ%?as( Mrm%mrated and column chromatographed
(EtOAc/hexane:1/7) to provide 895 mg (68%) of N2; MS (ES) m/z: 613 (M+Na-).
Following general procedure 2 in Example A gave Compound 30 (95%); MS (ES)
m/z: 585 (M+Na+).

Example O

C
e
8/\/\0 |

Cl OEt

Compound 32.
{3-Chloro-4-[2-ethoxy-3-(4-triflucromethyl-phenoxy)-propylsulfanyl}-phenyl}-acetic acid
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{Q421+1- Et hoxy-2- (4-trifluoromethyl - phenwynmet hyl ) - butyl sul fanyl ] - 2- net hy
| - phenoxy}-acetic acid ethyl ester Replacing nethyl
trifluoromethanesul fonate with ethyl trifluoromethanesul fonate and
foll owi ng the same procedure as irSahB@egt eparati on of QL provided the
title conpound @2 (23%; 1H NMR (300 MHz, CDCI3) 8 7.50 (d, J = 8.6
Hz, 2 H, 7.19 (d, J:17Hz 1H, 7.14 (dd, J =8.4, 2.2 Hz, 1 H),
6. 88 (duen)c®

5,95tz @‘355(d J =8 1 H), 458 (@ 2
. @ 4@.,9\. yozgjﬁz Hz, 1/@4.00
(dd, J = 9.3, 6~°1tlz|>1*ﬁ§>  51-3-#6~tm 4 H) s(t I8 1 H

H, 4.25 (q,
2H),22722‘_P'(m fH),zzl(s,sH) 1.82 (qg,cd = 605 Hz, 2H)

_ — o1, R
1.29 (t J=m1lH, 3 H) Ld. 16 (t » J 7 %hloro 11-{2:%1yd Xy-3- (4-tnﬂ80ron?ethyl -phenoxy)-
523 (M+Na+). Oorrp_ound 37 proF]ylsuISanyI]-phen){l} ?tl?amd mey[ ster
{4+1. - Et hoxy-2-(4-trifluoromnethyl - phenoxynet but yl's met
hyl - phenoxy} -acetic acid
CFa .
NaHMDs ~ MeOC LIOH, THF, Ho0
EtOT, THF S o
Cl OEt
02, 9%

{3-Chloro-4-[2-ethoxy-3-(4-triflucromethyl-phenoxy)-
propylsulfanyl]-phenyl}-acetic acid methyl ester

CF,
T
Ci OFEt

82%
Compound 32

To a mixture of L1a (171 mg, 0.784 mmol) and (3-chloro-4-mercaptophenyl)
acetic acid methyl ester H1 (170 mg, 0.787 mmol; W099/32465) in THF (3 mL) was
added 1.0 M tetrabutylammonium fluoride in THF (0.12 mL, 0.12 mmol). The reaction
mixture was stirred at room temperature overnight, concentrated, and purified by
column chromatography (EtOAc/hexane: 1/3) to give 261 mg (77%) of O1; 1H NMR
(400 MHz. CDCl3) § 7.53 (d, J=8.8Hz, 2 H), 7.38 (dd, J=8.1Hz, 1 H). 7.32(d, J =
1.7Hz,1H), 7.12(dd, J = 8.1, 1.8 Hz, 1 H), 6.94 (d, J = 8.8 Hz, 2 H), 4.15-4.09 (m, 3
H), 3.70 (s, 3 H), 3.55 (s, 2 H), 3.27 (dd, J = 13.8, 54 Hz, 1 H), 3.16 (dd, J = 13.7, 6.5
Hz, 1 H), 2.75 (brs, 1 H); MS (ES) m/z: 457 (M+Na+). Anal. Calcd for CigHgCIF2048:
C, 52.48; H, 4.17. Found: C, 52.50; H, 4.27.

A solution of O1 (368 mg, 0.848 mmol) in THF (2.4 mL) was treated with
1.0 M NaHMDS in THF (0.85 mL, 0.85 mmol) at ~78°C for 15 min. To the mixture
was added EtOTf (151 mg, 0.849 mmol) and the cooling bath was removed. The
mixture was stirred at room temperature for 1 h, diluted with saturated NaHCOs3, and

extracted with Et;0O. The extracts were dried, concentrated, and column
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Fol | owi ng general procedure 2 in Exarrpl A gave Conpound 37(92% ; 1H
NVR (300 MHz, MeOH-d4) 5 7.53 (d, J 8.6 Hz, 2 H), 7.17 (m 1 H),
7.14(d,J:21Hz 1H),698(d J:86Hz,2|—|),6.66(d,J:
8.2 Hz, 1 ,441eé H, 4.12 (dd, J = 9.5, 4.8 Hz, 1 H), 4.03
( dd J chrgnatogaph (EtDAa)lhemrm t8gite 3frmg49%) of 20 0H(NMRI360 64z, Hz ,

0, &80 372 W 2878 30 Eaotilesh Pl B @ Endidin bb
i ;4/;12a5t7nm<§dd1 J4-ghf1, scp{zonﬂqmlgao(@:enm 7huk W 9y 4L Ajd] 392 A8t iy H;pfzeno

{4-] 2- Ebdgéﬁl(%thl)t%.?m(ao%ae%ﬁ9|(q pheryd Wb&ﬂl%éﬁﬂ%\@m -3.28 [dd, Bt=hox
y- 4 (-8, r«e[]qm 1@@@ 138, 5%;#12'1 NN Jac‘reb'l-i:z 3340 (1)

est er but yl su fan ace acird eth
mfz: 485 (M+Na+).

Foliowing general procedure 2 in Example A gave Compound 32 (82%); 1H
NMR (400 MHz, MeOH-d4) 8 7.56 (d, J = 8.6 Hz, 2 H), 7.45 (d, J = 8.1 Hz, 1 H), 7.32
(d,J=1.3Hz, 1H),7.16 (dd, J = 8.1, 1.4 Hz, 1 H), 7.04 (d, J = 8.6 Hz, 2 H), 4.22-4.14
(m, 2H), 3.86 (m, 1 H), 3.85 (q, J = 7.0 Hz, 2 H), 3.55 (s, 2 H), 3.30-3.28 (m, 1 H),
3.22 (dd, J =13.8, 6.1 Hz, 1 H), 1.15 (t, J = 7.0 Hz, 3 H); MS (ES) m/z: 471 (M+Na+).

Example P

HO,C._O. i : CFy

S
Compound 33
{4-[2-Ethoxymethyl-3-(4-triflucromethyl-phenoxy)-propylsulfanylj-2-methyl-phenoxy}-acetic acid

HOZCVO\@S/\I\/O\O Q,CF
.

CF;

Compound 34
{2-Methyl-4-[3-(4-trifluoromethyl-phenoxy)-2-(4-triflucromethyl-phenoxymethyl)-
propylsulfanyl}-phenoxy}-acetic acid

o1



93% Conpound 38 To a solution ot RL (1.00 g, 4.59 nmui) in Et20
(20 m.) and 1VieOH (10 n.) was added 1.0 M
(trimethylsilyl)diazonmethane (9.16 ni, 9.16 mml) in hexane. After
stirring at roomtenperature for 1 h, the solvents were renoved under
reduced pressure. The resi due wasSches®d®ved in Et 20, washed with
saturated NaHCO3 and brine, dried, and concentrated to give 1.04 g
(98% of R2; 1H NWR (300 MHz, CDCI3) 87.54 (d, J =8.1 Hz, 2 H), 7.31
(d, J =8, dz, H, 3.67 &H), 3.01 (t, J =77 H,, 2 H), 2.65
(t, J=7-d7V'H‘Zl‘7:); VB ( mz: 255 (M-RES~C To a soltyorrs
of RR (1.10 g 5 o1 2C 1B, THE) at -7 s~added M
di i sobut yl al umthum hydeide (4.74 nt—ﬁﬁ"ﬁ—'mrol). The nit xtlur € was
stirred at - 78C for 10°fi n and quenE Fd with 10% HO in OH (5 m).
After warmng to room tenperature, the m xture was g1|,17t,er dd and the
filtrate was concentrated and col um chro I‘OVI de 796
ng (83% of R3; 1H NWR (400 MHz, CDCl 33 g@gvgﬁs:?elmﬂu Phe%
7 54(d, J =8.1 Hz, 2 H), 7.31 (d J =gPrepYiRyranyly2-mptoyl-ghe e“""i‘F‘d esger
Hz, 2 H, 2.82 (t, J =7.3 Hz, A m xture of NaH (52 nyg,
1.3 mol; 60%in mneral oil ol 0(15 m.) was heted at 70C for
30 mn and allowed to cool to'% erature Sdiluting with
THF (10 nli), to ¥ Hi%Mfte at 0oC %n‘ro ?@ea sol ution of
trimethyl sul foniumiodide (306 ng, ghs50 n DVBO (10 nlL). After
stirring for 10 mn at 0C, a sol gorhgatndad R3 202 ng, 1.00 mmol) in
THF (10 nL) was introduced. Stirring was continued for 1 h at 0C and

the m xture was diluted with water and extracted with Et20. The

(eét (r) 2c} s welTe alsolation obmo(aasrrﬁg e@izmﬁdn@!@iruml:qiamrmﬁ ogsaphed added
t 0AC

CDCl 3) 1hﬁ Efﬁqﬁ'k”c‘fi‘ bt%(tnmg rylos\ﬁ&l @%%(OE% r%l?f(%%? rgmgll)lgn %HﬁzN I\AR ﬂ*ﬁjlrrmg for 5
2.97- ZnSﬂﬂ éﬂﬁyl tllﬂb&ron?etﬁ&'né’su%né@ (él% b, 0.27 ﬁnéq:\rva% |ﬁi}odu%eﬂ%|nGQF’e =

4.9, m xture of

. 1, ﬁ;eomﬁ)baﬁh was m@@% oThze Fﬁ@ﬂh’;ﬂ Vpatléﬁtmq ﬁxséournma@u@wcéedwthest er

3 12 n,
AR TN A A e
t elnrprenr1 aoﬂf?tcaied rarghmurdmad mocrdummrcattr@uatoﬂmh}e(ﬁtﬁﬂa/hmmqukﬂdg)ftnqxg?\bgé% '
To oI i HToRBE ) NIMRI0EANS coGRls b VB8 HRR 2, 721 d0s0 5

El)z, g lg)lz HZ, 231)(¢16J(da 2= BJHZZ21—I£E;)|)1 H)76193| dd,= slsﬂHzFQ Hﬁs%(@ tﬂasl

0 S BL Soshan Cudeagbos sar S 3 Sl e T se 43 53k i toh. e
1 . 23 k.
(1m84 1t37d6 % 693 %a@ﬁ«z(mm '5)3 3%§@n(9‘°ﬁ§ %4@% J Ng%ﬁéészﬁfﬂ () =

( MkNa+$.7 Hz, 2 H) 1A2Qc§rrut1ultbh 2023 (%6 3(H) 1129 (0! 27 el 3 H),n1 TEIE, (G BOrH2),
mn and S BSO8R  as Thtroduced. After stirring
overnight, the mxture was diluted vvlth wat er and extracted with

2t o eI B oAt o A BN h o B el 4T
N L e G e

7.19 dd, J'= ,
J = 8.86.9%(d, d 4.6 Hz,@H $.52(dh)), = s Dz Y H),H.50 Ts, 2 IHk 4. 21 (dd, J3: B8, B.450

, 130403 3.0 =13 48 Hz, _ 5
(o, *3He osfop @b 4308, el gy Sote iy Saf @0 5hghe 71
i 86 13%‘2 (dn) =16 AHz, L 9p-2.37 {1, (M), z.m)(s :1Hg91 5 (t, J =7.0.Hz, BH); M3 ,

"(ted) i B Eraniah) AndBchid ror Bon, 22 0.V )s3. 1. 5.50. Found: ©,
57.77: H, 5.42.

92



Compound 38 2
(442- Et hoxy-4-(4-trifluoromethyl-phenyl).butyl sul fanyll-2-nethyl - phen
oxy}-acetic acid Fol | om ng general procedure 2 in Exanple A
gave Conpound 38 (93%; 1H NWR (300 MHz, CDCI3) 8 9.25 (brs,- 1 H),
7.51 (d, J =80H, 2 H, 7.25 (d, J =80 Hz, 2 H, 7.17(d, J = 1.5
Hz, 1 H, 7.09 (dd, J_= 8.4, Hz, 1 H, 6.58 (d, J =8.5 Hz, 1 H),
4.56 (s, 2 H), 3.61-3.5Ltar 4, 3.42-3.3 CRa H), 3.05 (dd, J =
13.2, 4.9 Hz, 1 H), 2.84 (dd, 13, 2, 7.;@1 H, 2.80-2.63 (m 2
L9Q-1781 (m 1 H)y, 1.16 (t, J

H, 2.20(s, 3 H, 2.05-1.94 (m
= 7.0 Hz, 3 H; M5 (ES) mz: 441 (M
(2- Met hy1-442- et hyl sul f anyl nmet hoxy-4- (4-trifl uoronet hyl - phenyl)-buty
| sul fanyl | - phenoxyl -acetic acid ethyl=€ster A m xture of R5
(370 nmg, 0.837 Mol ) in Ac20 (2.5 L) tand! DMSO (4 nL) was stirred at
roomtenperature for 24 h, diluted wiwthJwater, and extracted with
Et 20. The extracts were dried, concentr&fed, and purified by col um
chromat ography to give 51 ng (12% R the title conpound R7; 1H NWR
(300 MHz, CORHShYFB@E-tifidorothethylPhdnokip)2-(2trioromet@F-peRoxyrhefryi. 2 Hz, 2
(sz , 7.22 (d, J =1.6 mquy&uua;nyu-pﬁerﬂo&y}(adﬁlli)c adid thﬁ.g(gter 2. lH)Hz, 1 H),( 6.61
, J =8.5 1 H, 67-4.58 2 4.61 (s, 2 , 4.25 (q, J =
7.1 Hz, 2 H)fgé."?‘ém(?n‘)?@ Z‘!Pﬁ @9-1‘535%6mmgl),srlﬂ@rnmemmhmo! 6Hng, @391
(dd, J ranibd), 4nd i iphbsbhine (81 %}.%Hﬁe ' 5{&) oC Watlagady 17
(s, 3 H., 2. 00- 1.%@%’5 belH) e (91 %q’(t s ”7%1*%,@ aﬁan%ﬁ’ﬁéﬁdﬁ?z:
525 ( I\/:Hﬂéq?? ropyl azodicarboxylate (70 mg, 0.35 mmol). The mixture was stirred at 0°C for
30 min and room temperature for 7 h, concentrated, and column chromatographed
(EtOAc/hexane: 1/8) to provide 110 mg (79%) of P2; 1H NMR (300 MHz, CDCl3) &
7.52(d,J=8.6 Hz, 4 H),7.22(d, J=1.8 Hz, 1 H), 7.17 (dd, J =8.4,2.3 Hz, 1 H), 6.92
(d, J =8.6 Hz, 4 H),6.56 (d, J = 8.4 Hz, 1 H), 4.57 (s, 2 H), 4.26 (9, J=7.1 Hz, 2 H),
4.21-4.16 (m, 4 H), 3.14 (d, J = 6.7 Hz, 2 H), 2.54 (m, 1 H), 2.21 (s, 3 H),1.29 (t, J =
7.1 Hz, 3 H); MS (ES) m/z: 625 (M+Na+). Anal. Calcd for CagHasFs05S: C, 57.80; H,
4.68. Found: C, 57.92; H, 4.52.

HOZCVO@ CF,
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Compound 34
{2-Methyl—4-[3~(4—triﬂuoromethyl-phenoxy)-z—(4-triﬂuoromethyl-phenoxymethyl)—
propylsulfanyl]-phenoxy}-acetic acid
Following general procedure 2 in Example A gave Compound 34 (84%); 1+
NMR (300 MHz, MeOH-d4) 8 7.54 (d, J = 8.1 Hz, 4 H), 7.22 (m, 2 H), 7.01 (d, J = 8.1

Hz, 4 1), 6.66 (d, J = 8.1 Hz, 1 H), 4.56 (s, 2 H), 4.22 (m, 4 H), 3.16 (d, J = 6.2 Hz, 2
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Compound 39 _ 3
{2- Met hy1- 412- et hyl sul f anyl met hoxy-4- (4-trifluoromethyl - phenyl ybutyl
sul fanyl | - phenoxyl -acetic acid Fol | ow ng general procedure 2
in Exa | e A gave Conpound 39 (90%; 1H NWR (300 MHz, CDCI3) 8 7.48

(d, J =H).D50dm, 2 W) 2.173 @33 (H); MB ES). /2597 wma+y ﬂcw (Galc@fdr) , 6. 46

7 , 2.98 (m 1 H,
(2m881 Htf” Zﬁﬁb%sé%?sf’l%% 'frfgﬁ(%”“d ED?‘S?’? z 3@1 2.06 (s, 3 H), 1.89
(m 2H); M5 (ES) mz: 473 (MH+). Exanmple S Conmpound 42
{4-[2-Ethoxy-4-(4-trifluoromnethyl - henyl) but 3-enyl sul fanyl ] - 2- net hy
| - phenoxyl -acetic acid Scheme S1 Example Q

HOG-_ ﬁ @,

Compound 35
{4-[4-Methoxy~2-(4-triﬂuoromethyl-phenoxymethyl)-butylsulfanyl]-Z-methyI-phenoxy}-acetic acid

Scheme Q

PO LY e ooy @r
s’to MeOTt

Js OH a, 29%
{4-[4-Methoxy-2—(4-tr|ﬂuoromethyl-phenoxymethyl)-
butylsulfanyll-2-methyl-phenoxy}-acetic acid ethyl ester

O

LOH, THF, Hy0 HOLC \é\

Compound 35

To a solution of J5 (117 mg, 0.248 mmol) in THF (2 mL) at —78°C was added
1.0 M sodium bis(trimethyisilyl)amide (0.25 mL, 0.25 mmol) in THF. After stirring for 5
min, methy! trifluoromethanesulfonate (41 mg, 0.25 mmol) was introduced and the
cooling bath was removed. After the temperéture rising to room temperature, the
mixture was quenched with water and extracted with Et,O (x 3). The extracts were
dried, concentrated, and purified by column chromatography (EtOAc/hexane: 1/6) to
provide 35 mg (29%) of Q1; 1TH NMR (300 MMz, CDCls) § 7.51 (d, J=8.8 Hz, 2 H),
7.19(d, J = 1.6 Hz, 1 H), 7.14 (dd, J = 8.4, 2.1 Hz, 1 H), 6.89 (d, J=8.6 Hz, 2 H), 6.55
(d,J=8.4 Hz, 1 H), 4.56 (s, 2 H), 4.25 (g, J = 7.1 Hz, 2 H), 4.08 (dd, J=9.3,4.7 Hz, 1
H), 3.99 (dd, J = 9.3, 5.5 Hz, 1 H), 3.45 (t, J = 6.3 Hz, 2 H), 3.31 (s, 3 H),3.04 (d, J =
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85% (Trans/Cis: 3/1) Sib 1-(4-Benzyl oxy-but-1-enyl)-
4-trifluoronethyl - benzene 81% Sl dSle
{2- Met hyI 4-14-(4-trifluoronethyl - phenyl) - but Conpound 40

3-enyls fé phenox acetic acid ethyl ester A m xture of
(3- benz ?o 91# %By? ¥613. ﬁ.eﬁyﬂ J—Bhaé’ﬁr(@nwﬂqbsamdJe—slﬂaHz,aam)ngzgn 571
mol ), ﬂztglqlmfgg)trﬂ}g QSQ?( de (174 ngy, 1.00 mml), and K2CGC3
(173 ny, in1sopropanol” (1 nm) was refluxed for 5 h and
concentrated. The residue was partltl oned between water and Et20. The

h | | hr omat hed (1%
2t Sac. | " hexrlbiiod UeRties SETSHAH 2uSkxamMls B GaV b ampoune b (GBhane
and ci SR (300 iz, C0tl;)% 7149Taam& 8, éHz%)(?ﬁ(?-?";‘é@%ﬁ)a & @53

d,
Es 49 ( d8 6JH% 218) ®. % (my1 rh)), @1:{5, ), 4.974m13.H), 37Tk, Hy, 3@5 (t4J 5% o

(s, 2 1. 2 sol u

of Si bH%{ZSOZBrl;g 3§b£%"]3mr%%$ éSqugAchg-%Blz 2%6)ég]ﬂ ZSEH@ 1W€%ﬂg(§SV§ F 182
tri met high i §.8 Hz,iX HudMB{EShavizsA8 T delie+)( 142 ng, 0.640 mol) for 15
m n, and quenched with saturated NaHCO3. The m xture was extracted
with Et 20, and the extracts were,dried, concentrated, and col um
chromat ogr aphed to give |gsetatgs das a mxture of tg@ans and cis
products. A sol ution of t ans and c Acet’ates (390 nm,
1.51 nmmol ) in THF (10 nnL) was t LiIOH (3 m, 3.0
mol ) at room tenperature overni ght and xt?act ed with Et20. The
extracts were dried, concentrated, and c fa_ehr omat ogr aphed to give
Sic as a mxture of trans and cis al cohol Trans: 1H NMR (300 MHz,

CDCI3) 5 7.55 (d, J = 8.2 Hz, 2H) 7'44( =8.2 H, 2 H, 6.53
(d, J'= 15.9 Hz, 1 H), 6.33 (dt, Lampdihd® le 1H, 3.79 (t, J =
6.3 Hz, 2 o 39 +) . o aci
Fol | owi n§4-gt;j)e4ngr ﬁ%gﬁ?&l 3@3 1f%yllhgr'1-l e%ﬁ%@)ﬁ% %graét%%n&gé a5 ot

conmpound and a m xture of trans and cis. Trans: 1H NVR (300 MHz,
CDCI 3) 37. 53184@1 J@asﬂ& gtaking Dakdrial Enﬁ@o!bdnnglgene?aﬂorﬂéeda?relﬁmﬁx

? 43 ( ?2 g%"e e 41;'1’?’]3%(& % 2 eﬁ%g"‘gg é%‘;q @?ﬁwnp!s)hgp (%, i ?8@ Hz,42Ig Py,
q J 7177(Isl1421-|) (d, 398,71z, P17, TaP (= 588 =759
( M+Na+F')2‘iﬁ§| (t, Jcaﬁ&lH%o‘rz '?H;(zﬁbﬁéissz)m 4.9 (&2 J]ig 3. ﬂEHfm Hr;oszjl'gg (cig; J=
o o, o B, 1 1D 308000 Ul BRI 3ok 2 S bl (o2, 2 45877°
; 23H§6m in, 812’ (ISIZ3|'B HBS- Vaegm(.g %pl;wl”kﬁ 06Iﬂzf$l(-1()j71 ?521(9,—730%17_

, 54)5’3885&)2%@%%'@'2\1%%}! +6.35-6.25 (m 1"H) 467 (s, 2 H),

297 m2H) 2.52 (q, J =6.9 Hz, 2 H), 2.25 (s, 3 H:; M (ES) mz:

419 (MrNa+).
CF,
o
Ow

Qz2
{4-[4-Ethoxy—2—(4-triﬂuoromethyl-phenoxymethyl)—butylsulfanyl]-z-methyl-phenoxy}-acetic acid ethyl ester

Et0,C._.O

Replacing methyl trifluoromethanesulfonate with ethyl
trifluoromethanesulfonate and following the same procedure as in the preparation of
Q1 provided the title compound Q2 (23%); 1H NMR (300 MHz, CDCl;) 6 7.50 (d, J =
8.6 Hz, 2 H), 719 (d, J= 1.7 Hz, 1 H), 7.14 (dd, J = 84,22Hz, 1H),6.88(d,J=86
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Schene S2 Cs2003, CH3CN Et®2C 0 Et0,1L"0 Alc OH S2d,
91% Conpound 41 A m xture of 4-trifluoronethyl benzal dehyde (174
ng, 1. 00 nnnl) and (triplienyl phosphoranylidene)acetal dehyde (396 ny,

1. 3o i L t d at t t for 20
v concai K50 Gha Eahe a%iﬂ%@&éiim%zém%%ﬁ;%%% W ?acp s=
’] 4 Hof H 89.7
gl ve @3% 6(1319; Hpla G e, U2 b‘?ﬁs(tglp& %503%%6#5“ 245,54 Utdd, T3 6
160 7'4:5%#2')21?15221\@1(’55) 2121(3225)(%&2%&;*)1 6.5 Hz, 2 H), 1.29 (t, J = 7.1
Hz, 3 H), 1.16 (t, J = 7.0 Hz, 3 H); MS (ES) m/z: 523 (M+Nas+).

HO,C._ 0O CFs
Fr
—

Compound 37
{4-[4-Ethoxy—2—(4-triﬂuoromethyl-phenoxymethyl)-butylsulfanyf]—z-methyl-phenoxy}-acetic acid

Following general procedure 2 in Example A gave Compound 37 (92%); 1H
NMR (300 MHz, MeOH-d4) 5 7.53 (d, J = 8.6 Hz, 2 H), 7.17 (m, 1 H), 7.14 d,J=21
Hz, 1H), 6.98 (d, J=8.6 Hz, 2 H), 6.66 (d, J = 8.2 Hz, 1H),4.41(s,2H),4.12 (dd, J =
9.5,4.8 Hz, 1H),4.03 (dd, J=9.5, 5.5 Hz, 1 H), 3.52-3.40 (m,4H),3.00(d, =64
Hz, 2 H), 2.17 (s, 3 H), 2.17-2.11 (m, 1 H), 1.83-1.76 {m, 2 H), 1.13 (t, J=7.0 Hz, 3
H); MS (ES) m/z: 495 (M+Na+).

Example R

HOG_ @ /\/\/@r

Cnmpound 38
{4-[2-Ethoxy-4-(4-trifluoromethyi- -phenyl)-butylsulfanyl}-2-methyl- ~phenoxy}-acetic acid
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To a solution of 52a (425 ng, 2.13 mml) in THF (6 nL) at -78C was
added CH212 (627 nmg, 2.34 mol) followed by 1.5 M MeLi (1.56 nL, 2.34
nmol ; conplexed with LiBr in Et20). The m xture was allowed to
gradual ly warmup to roomtenperature, quenched with saturated NHAC,
and extracted with Et20. The extraSeRemeRe dri ed, concentrated, and
col um chr Omat ogr aphed (CH2d 2/ hexane: 2/3) to provi de 341 nmg (75%
ofSZb 1H NWR ( 400 CDClI3) 5 7.58 (d, J = 8.2 Hz, 2H),747(d,

#&@ ﬁnsoﬂm— 16.0 Hz, "s L iond, = 16. 0. 7.8
Hz, 1 H)HO 1 H 3. 08 —4——3—|=|z—i»

(dd, J = 2. @i Hz MGIPHERB(ES) mz: 213(MH+) Followng
gener al pr@cedure 3 |n Exanpl e E ga\9e B2es% 1H NVR (400 MHz, CDClI 3) 5

7.55 (d, J =8.2 Hz, 2 H), 7.41 Z@rimdoromnylpneidy 2 H, 7.29 (s, 1 H),
7.26-7.24 (m 1 H, 6.68-6.62 (npro@onidacideBeglalld, J = 16.0, 5.8 Hz, 1

H),4.62(s,2H),4.32(m 1 H, 4.27 (q, J =7.1 H, 2 H, 3.13
(dd, J = 13.7, 3.9 1 H, 2.92 (dd J =cd3.7, EB.NSWH‘E 1 H, 2.75
(brs, 1 s, 3 Mejs), NeH30 (¢, %3, ME(
463 ( M+ |

Fol e edur éﬂwo
s2d Conpo P (960 M. onal 2)2€ 75

2 H), 7.40 (drads% 8.2 Hz, 2 H), 7.R68% 25 (m 24, 6.
H, 6.24. (@_dmm,amghym.e% 5.7 Hz, Aptdtrindrgngs, 2 H), 4.34 (m
3.14 (m 1 pdpon@dd@e?. 95 (m 1 Hphend-eggl-pgane3 H); MS (ES) miz: 411
(M H+). S3 (4 12-Et horp4

(4-trifluorth-iethyl-phenyl)-but-3-enyl sul fanyll-2-nethy!-phencxy)-ac

ind 41 (919 ;

etic acic athy: aver Fol | owi ng genergd CQ/@ce re 4 in Ex |<ﬁ-'3

gave S3E{®6e)0 MR (300 @BCY3) &7. 56 (4, 82 Hz,

7.42 (d, J = 8. /gg{)\(@r(s%.—lﬁ)——?lg(d

1 H, 6.61 (s, SeN57(d>J = 8.9 He, 617(ddoJ 160
7.3Hz,1|—l),460(s°2*|—|) 4.26 (q, J = 7.1 He, 9(q,J:
6.7 Hz, 1 H), 3.60rs539%2 (M 1 H), 348338(m1|—$sas&1 (dd J:

13. 3, O, riflucfonihyllpHhyl)-shtTsuldtan 6. oX ri
1.30 ('?4 &Jﬂjzézmﬁ (Eﬁﬁeélgxy}&c ]g::lcﬂélﬂr[ e(isyfT:rl y@blﬂyléﬂ?dgﬂdﬁhrﬁe%ﬁbg;ef&%o}ﬁ%éam ﬁy[ e&&l

(MtNa+). Conpound 42
{412- Et hoxy-4- (4-thfl uor onet hﬁl -
phenoxy}-acetic acid
gave Conmpound 4PPY39:HPH NVR (300

phenyl) - but - 3- enyi sul fanyl ] - 2- net hyl -
ener al fopdii‘te 2 in Exanple A
/.56 (d, J = 8.1 Hz,

2 H), 7.42 (d, J = 8.1 Hz, 2 & 1 21 (d, J = 8.5 Hz,
1H, 6.64-6.56 (m 2 H), 62160g4ﬁ°9d48dd Q]T—160 7.3 Hz, 1 H),
4.65 (s, 2 H), 400(q,J: 361353(m1H),

3. 49- 339(rp m 2225 3 H), 1.21 (t, J =
7.0 He, owlptrs;ohRi (1@@33 M&mmon %ta@(aomuand MeOH (10 mL)

was added 1.0 M (trimethylsilyl)diazomethane (2.16 mL, 9.16 mmol) in hexane. After
stirring at room temperature for 1 h, the solvents were removed under reduced
pressure. The residue was dissolved in Et,O, washed with satiurated NaHCO3; and
brine, dried, and concenirated to give 1.04 g (98%) of R2; 1H NMR (300 MHz, CDCl3)
5754 (d,J=8.1Hz,2H),7.31(d,J=8.1Hz, 2H),3.67(s,3H),3.01(t, J=7.7Hz, 2
H), 2.65 (t, J = 7.7 Hz, 2 H); MS (ES) m/z: 255 (M+Na+).

To a solution of R2 (1.10 g, 4.74 mmol) in CH2Cl; (20 mL.) at —78°C was added
1.0 M diisobutylaluminum hydride (4.74 mL, 4.74 mmol). The mixture was stirred at -
78°C for 10 min and quenched with 10% HCI in MeOH (5 mL). After warming to room
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Scheme T M2Conpound 43 Fol | owi ng general procedure 2 in
Exanpl e A and using M2 gave Conpound 43 (90%; [a]o +54.5 (¢ 1.0,
MeOH) ; 1HN|\/R(300|\/Hz CD30D)8754(d J 8.6 Hz, 2 H, 7.23 (m
2H) 6.99 (d = 8.2 Hz, 1 , 4.62 (s,
56@60%&1&-29(%? nB'XFlare M@Slfé d%fi al:!d:ﬂ@ @trafsafv@ sencentrajed adafiamin J

aafcﬁ e bR arapati o Pechitis o ol feagfay Rapy H MR (b gy SBCkys 32
Exanpl €dy)JSe hénidzU HMe?OE@(th 4. 18z, 2 H)dT ?r@t(dg] {tgﬁ??m H)(?i81 (téderT 4
(4 hymwﬁdr i?(yzﬁ%rgﬁaﬁtrﬂ r}'?é%’o%ﬁ; ?rlagleag::cordl n)g; to, for exanple,

Sznal dman et al., Bi oorganl c & I\/bdi cinal Chem stry Letters 13 (2003)

1517-1521, LI (327.3 ), and Cs2CC8 (488.8 ny, 1.5 nmol)
in actonitr |‘?‘éf(“(‘wl'?r95 Nﬁh‘s@?éﬂgsuk%dnm@'r 68%nin romeeal oihin RVBEY (18emk) was

added, b I

extr actrfaéc}ﬁ\?matagq[[j (E I E"Y\Qﬁrrél necff%dra%)fr’]?é:lpogﬁ?e c}é és%vver e@%ﬁgﬁl"\ﬁ'g with

dri ed, THBN&@mk)atCeﬂjle raixture @it 0oG mdnwwwﬂ@%(é%rﬂégﬂg e L!lfthj)’n

t 7

L0 4ol Gofffad, PAB rfholhi oAV G0 e RO Bbhe”

H), 4.&oigton &f R (2@12 &g, (100 rhntd)) m4l‘l-lF8(1(UTBnL whi | Ilgngtﬂod#j@eﬂ m%@n Nv#a'\?;)m

(s, 3Hl>on%nued g‘or 1h a‘t OJ’C |Qnd t%e m|xt‘.|re was |Epluted w:gh water aﬁd extracted with
Et;0. The extracts were dried, concentrated, and column chromatographed
(EtOAc/hexane:' 1/7) to provide 147 mg (68%) of R4; 1H NMR (300 MHz, CDCl3) &
7.54 (d, J=8.1 Hz, 2 H), 7.31 (d, J = 8.0 Hz, 2 H), 2.97-2.90 (m, 1 H), 2.88-2.78 (m, 2

H), 2.75 (m, 1 H), 2.47 (dd, J =4.9, 2.7 Hz, 1 H), 1.98-1.73 (m, 2 H).

A mixture 6f R4 (251 mg, 1.16 mmol), (4-mercapto-2-methylphenoxy)acetic
acid ethyl ester A1c (394 mg, 1.74 mmol), and tetrabutylammonium fluoride (0.12 mL,
0.12 mmol; 1.0 M in THF) in THF (5 mL}) was stirred at room temperature overnight
and concentrated. The residue was purified by column chromatography
(EtOAc/hexane: 1/5) to give 250 mg (49%) of R5; 1H NMR (300 MHz, CDCl3) & 7.51
(d,J=8.0Hz,2H),7.26 (d, J=8.0 Hz, 2 H), 7.23 (d, J=2.1 Hz, 1 H), 7.18 (dd, J =
5.4, 2.3 Hz, 1 H), 6.61 (d, J =84 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, 3.4 Hz, 1 H), 2.91-2.81 (m, 1 H), 2.79-2.66 (m,
2 H), 2.56 (brs, 1 H), 2.25 (s, 3 H), 1.84-1.76 (m, 2 H), 1.30 (t, J = 7.1 Hz, 3 H); MS
(ES) m/z: 465 (M+Na+).

A solution of R5 (44 mg, 0.10 mmol) in THF (0.5 mL) was treated with NaH (4.4
mg, 0.11 mmol; 60% in mineral oil) for 30 min and Etl (86 mg, 0.55 mmol) was
INtroduced. After stirring overnight, the mixture was diluted with water and extracted
with Et20. The extracts were dried, concentrated, and purified by column
chromatography (EtOAc/hexane) to give 18 mg (38%) of R6; 1H NMR (300 MHz,
CDCl3)87.52(d,J =8.1Hz, 2 H), 7.27 (d, ) = 8.1 Hz, 2 H), 7.19 (d, J = 1.8 Hz, 1 H),
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Me02C oo 0,1 1. 13l Replacing 01 with U2 and follow ng the
procedure for preparation of 02 in Exanple 0 gave U3 (510/c); 1H NMR
(300 MHz, CDCI3) 87.54 (d, J = 87Hz 2 H, 6.99 (d, J =8.7 Hz, 2
H, 6.76 (s, 1 H, 6.66 (m 2 H) ,459(5,2H) 4.23 (m 1 H), 4.15
(m 1 H).114dA9) £ 84, 2.2z, 4. H)L668) (d14)F,8.8 HE9 1 (), 4BH)(s, ZHJ54.08 (0.1 = 7619

(viene) 2. 2 aR o0 1 B S g Bl Baid = 190 sdthe A28

Exangl ddé, gaves. szomcnznd cRﬁ}(zwaé’/& 641(i1n 2 NVE %5@03&4?;2 OGDDbé)(m81 7—254 (gfzd
> 0 B plr T 120 8 S8 7z S, 17 6 9T 033 5 M (e - g3

4.01 r(M.;.NQ.l,)379(s 3H), 3.76 (q, J = 7.0 Hz, 2 H), 2.26 (s, 3 H),

o

1.25 (t, ="7.0 Hz, 3 H; M (ES) mz: 427 (I\/I-H) Conmpound 45
HOZCVO\@\ CF3
3/\‘/\)@,
B
Compound 38

{4-[2-Ethoxy-4-(4-trifluoromethyl-pheny!)-butylsulfanyi]-2-methyl-phenoxy}-acetic acid

Following general procedure 2 in Example A gave Compound 38 (93%); 1H
NMR (300 MHz, CDCl3) 8 9.25 (brs, 1 H), 7.51 (d, J = 8.0 Hz, 2 H), 7.25 (d, J = 8.0 Hz,
2H),717(d,J =1.5Hz 1 H), 7.09 (dd, J = 8.4, 2.0 Hz, 1 H), 6.58 (d, J = 8.5 Hz, 1
H), 4.56 (s, 2 H), 3.61-3.51 (m, 1 H), 3.42-3.31 (m, 2 H), 3.05 (dd, J = 13.2, 4.9 Hz, 1
H), 2.84 (dd, J =13.2, 7.1 Hz, 1 H), 2.80-2.63 (m, 2 H), 2.20 (s, 3 H), 2.05-1.94 (m, 1
H), 1.92-1.81 (m, 1 H), 1.16 (t, J = 7.0 Hz, 3 H); MS (ES) m/z: 441 (M-H+),

EtOZCvO\@ CF.
S/\A/‘Q/
9]

S.

R7
{2-Methyl-4-[2-methylsulfanylmethoxy-4-(4-trifluoromethyl-phenyl)-butylsulfanyl]-
phenoxy}-acetic acid ethyl ester

A mixture of R5 (370 mg, 0.837 mmol) in Acz0 (2.5 mL) and DMSO (4 mL) was
stirred at room temperature for 24 h, diluted with water, and extracted with Et,Q. The
extracts were dried, concentrated, and purified by column chromatography to give 51
mg (12%) of the title compound R7; 1H NMR (300 MHz, CDClz) 6 7.52 (d, J = 8.1 Hz,
2H),7.27(d,J=82Hz,2H),7.22(d,J=1.6 Hz, 1 H), 7.14 (dd, J = 8.4, 2.1 Hz, 1
H), 6.61 (d, J = 8.5 Hz, 1 H), 4.67-4.58 (m, 2 H), 4.61 (5,2 H), 4.25(q, J=7.1 Hz, 2
H), 3.78 (m, 1 H), 3.10 (dd, J = 13.4, 4.9 Hz, 1 H), 2.91 (dd, J = 13.4, 6.9 Hz, 1 H),
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Fol |l owi ng the general procedure 2 in Exanple A hydrolysis of U2 gave
Conpound 45(939@ 1H NNR (300 MHz, CD30D) 37.57 (d, J= 8.7 Hz, 2 H),
7 10 (d, J 8.6 Hz, 6.79 (s 1 H, 672 (m 2 H, 4.59 (s, 2

: 4 2 4.06 (m 2 H, 2.22 (s, 3 H;
|vs ( ES)E r*?}‘;% 6%559 ?@r\ég%ﬁ (s, %[')S)mﬁ‘éﬁn(ﬁl At oA 08rIBa 2HYL 1.29i(0 = 7.1 Hz,
The pre3éi MSOES)uGS 526 gMPRAR) del ta agonists and are therefore
useful in treating or |nh|b|t|ng t he progression of PPAR delta
medi at ed conditions, such as di abetes, cardi ovascul ar di seases,

Met abolic X Syndrone hyp ggghobesterolenla hypo HDL - cholesterolenla
hyper - LDL- chol esterol em a e osis, obesity,
and conplications thereof For i C

i ncl ude such conditions as neuropath? epht op thy, and retinopat hy.
The invention features a method for treé}ﬂng a subject with a PPAR
delta nedi ated di sease, said nmethod conprigsing adm nistering to the
subj ect a therapeutically effectlwg ann 0 Tof a phar maceuti cal

T
conposi t i@y on. The invention
al so pr ovi dgg’wam%reh?{ﬁg%]f or tr gﬁ{]ﬁ'm uar me&i%%’?F‘f’)‘%@b?‘ﬁé\"}ﬁﬁ@%@%ﬁtiewidof

di abet deﬂﬁ wh th

rrie?hgdeioor ri ses]ngg% sﬁe ?%%%%"ﬁﬁ‘%mfgﬁgt ‘é Eﬁm%ﬁleﬂrgé:&Q%)e'iH

ef f ect NMRdﬁ@QMHZ)fC&Cbh&rTM@uUmaQ QRS i71d M, go.rrﬁgll_% BOHR 7 04 (m,
t

oot PP RSB THTAPIe® o B ok Titnat ot B3t Smsar(m,

adm ni StH)aQLEtmzﬁGr M as), 2T S h r e
conposg&aggf an éffect%ve ag%gﬂﬁy qu% gﬁ?l?u ﬁ‘g%ﬂggh%QEs ﬁm%ﬁgé
or aci tion salt form as the actlve |ngred|ent is intimately

m xed with a pharmaceutically acceptable carrier. A carrier may
take a wde variety of forns depending on the formof preparation
desired for adm nistration. These pharnaceutical conpositions are
desirably in . unitary dosage fOFg%SUI ahle, preferably, for ora

adm nistration or parenteral inje or exanple, in preparing the
conpositions in oral dosage form any of the usual pharnmaceutica
medi a may be enpl oyed. These i ncl ude water, glycols, oils, alcohols
and the like in the casg gal l'iquid preparatlons such as

suspensi ons, Syrups, ellx?fs/ \slutlons $Fad carriers such as
st arches, sugars, kaolin, Iubr| , DI dgr i sintegrating agents
and the like in the case of pomders,S[ﬂ | s7” capsul es and tablets. In

view of their ease in adm nistration, t Iets and capsul es represent
t he nost advant ageous oral dosage unit f in which case solid
phar maceutical carriers are gquh$5w¥4gnployed For parenteral

conposi ti opgz-Eh HLSombhil
l east in large J|?)bgr4tqau{tt hough igtpﬂg?H?n 3?{%18!?%'&@% E%y Bhe’a"?r’ﬁ ﬂcet"f?fdal

solubility, may be included. Injectable solutlons for exanple, may
be prepared in which the carrier conprises saline solution, glucose
solution or a mxture of saline and glucose solution. Injectable
suspensi ons nmay al so be prepared in which case appropriate |liquid
carriers, suspending agents and the |ike may be enpl oyed. In the
conpositions suitable for percutaneous adm nistration, the carrier
optionally conprises a penetration enhanci ng agent and/or a suitable
wetting agent, optionally conbined with suitable additives of any
nature in mnor proportions, which additives do not cause a
significant deleterious effect to the skin. Such additives nmay
facilitate the adm nistration to the skin and/or may be hel pful for
preparing the desired conpositions. These conpositions nay be

adm nistered in various ways, e.g., as a transdermal patch, as a
spot-on, as an ointnent. Acid addition salts of the conpounds of
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formul ati ons. The exact dosage and frequency of adm nistration
depends on the particul ar conpound of Fornula (1) used, the

particul ar condition being treated, the severity of the condition

bei ng treated, the age, weight and general physical condition of the
particular patient as well as otferemedication the patient may be
taking, as is well known to those skilled in the art. Furthernore, it
is evident that said effective daily anmount may be | owered or

i ncreased depending on the re poRsEe of the treated patient andépor
dependi ng, @mthegyaluat i ogw‘(he BHPsilRoPEPANBr escr i b ng i

conpounds of _the i n&t arft gl sori on.” The effective, § t ranges
menti oned he¥®in are therefore onl y gui del i nes. / (rrans‘?os ?ﬁ
section includes detailed information relating to Eh“ 0 he
di scl osed conpounds and conpositions. E. Use 1(4_ j’lds of
the present invention are pharnmaceutically acti V%.ztnﬂ as
PPAR del ta agoni sts. According to one aspect of the | nv t| on the
conmpounds are preferabl y sel ective PPAR delta agonists, havi ng an
activity index ‘gm PPAR del t a po%,_ency MPCE Et;IRARCIA | pha/ ga

re,

pot ency) bfTM§@de?.oz ~and pr @] WOO or nore.
S exgFscl osed; oulidsp.and conposi tions
are useful for the ane |orat8 L9t of syrrptoms a Q))(j:kl/atth t he

Accordi ng. ]:_,gHt-ﬁl.ﬁ} ,qzr@,ven a

treat ment of, and t he pr aven%l on°of, the fol | owi nf’cowdi™shons and

di seases: phase | hyper FidTdumethYinr e cl i ni cal hyperl i pi demia, phase
Il hyperlipidenma, hypePEBADUEHEEAD (cor onary artery disease),
coronary heart disease, and hypertriglyceridem a. Preferred conpounds
of the invention are useful in |owering serumlevels of |owdensity

| i poproteins (LDL), internediate density Ii poprotei n (1roL), and/or
smal | - ggnei ty LOL and ot her at hggogenos rrq_Ldag nol ecul es_t hat
cause at herdsc ti c conpl i ons; —tter @o Ma?
conplications. ~& unds Q'I:é'l% are usefu 3 erum
| evel s of high-density |ipoproteins (HDL), in |lowering serumlevels

of triglycerides, s{#fdsad and/ or free fatty acids. It i 18aI so desirable
to | ovnerphambl FPG / HbAlc. i,avention al so
f eat ur e§§%§%§%ﬁ%ﬂ?§%ﬁ?@&%ﬁ§&é ns which incl udgc’mwrtdﬁgut

limtation, one or nbre of thée di scl osed conpounds, and

phar rraceuti cally acceptable carrier or excipient. 1.Dosages

Those skilled in the art will be able to determ ne, according to
known net hofdnixfie oéb?pb@@zy!mr@m&)agé\enukptmqmonmm bromiite Bdai(614mg,

o
ayrmpt o o el e A BBl RpeENdb e WERERE, 1 Uk, P 1P cft
| n gen&:28 mmat) infiseroparel thl.t)twaﬂ fefluke foe tvie and GOMMt&D%WSK@e
r da r bet 1 0 / kg b i ght,, ,and daj |
Qosago b Re BEe HEneEon Yatkuaaoied. iperisoanin ads pesGhpdctonse ieies
wei ght andCaplsitreshrobaiib@rhphed (1%EIONS A heNARS (}' t8 Bgﬁ/e(%ﬂ?ﬁngf{%%') apsds aend
filmcoated tablets) may be of between 5 an , _such

25, 352 "%tUﬁ%Of ansgnd gisdn the raty efal cdranse 1!;U1+MR 8z, eCéQ@isbl$ ﬁdﬁ& )
he di |
the di 3 ab?% ﬁ?tétﬂgsr 42 gfoj s ?Hkoé‘ \AaeT 357, 2%1‘3‘%?) %‘{4}% gi AL60Hz,

i ncl ud ets sule gus
nonaquébl)s6.864pt, slot 5% A ldnd1 *sl),s@éﬁs‘,s @), aaaﬂ (tpareh’ etz HypP56i (N2
packagﬁﬂ in containers adapted for subdivision into individual doses.
Dosage tinit forns can al so be adapted for various nethods of

adm ni stration, including controlled release fornul ati ons, such as

subcut aneou | ant, ni stration met hods include oraI rec

par ent er &l %ﬁﬂmao&%dﬁgﬁ‘ IR Bima I GRS (B0 o8 Was reatsd with

i nt racm&teth;n@ulyl tﬁfm;bt@memtaﬂééulfdrﬁté ey rhgot?%ab,mc{hgi)t Vﬁﬁ?wf‘rﬁ'a nd! OCa'

(drops, powders, ointnents, Cges or cre in ation
quenched with saturated NaHCOs. The mlxture was extracted with Et,0, and the
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Conmpositions may al so contain adjuvants such as preserving, wetting,
emul sifying, and dispensing agents; antimcrobial agents such as

par abens, chl orobutanol, phenol, and sorbic acid; isotonic agents
such as a sugar or sodium chloride; absorption-prol ongi ng agents such
as al urexivactswens tded atancentlatgd| and soluandctabsatqyragifediohfivie hbdtates as a

agents. nbi,nat i on, Thera The conpounds of the present

invgntigﬁ“ﬁ%ﬁﬁﬂ?ﬁﬁﬁﬂpFﬁF%%ﬁ%¥%ation with other pharnaceutically

active agentA.solhieaofalenhas b6 clsdscetith S3QOJM@[ e SN THH ‘@ObthPd
es.

pressure | owerin ,aaents,such as statin drugs and the fibrat

Met hodsW&f eﬁﬁﬁﬂﬂ)ﬂﬁh G MR Gl 3étremalat mepratempeiajwredyerighiand

t her apeght iR td I :f40 '

Phar Mo B PR e ol SR BB BN e,

whet her clvpmategraphed tagwe Sh¢ ashe midnee obingrosand dis alcBholst NeaagielH NGR

pur pose t t \J<0} pt | f [RY nt" as_ysed el n, ,means
Phat argon6e: GR35 oG Bitte BHpRa ihobS BIar 508 oo or
2"t soug, Svsram an el or b that T bel Be Savghr oy SRR
researgﬁﬁiﬁg&églﬂﬁﬁégﬁh@¢”W¥ﬂicaI doctor or other clinician, which
i ncludes alleviation of the synptons of the disease or disorder being

treated. For_prophylactic purposes (i.e., inhibiting the onset or
progr essi on fstllowing generat procederet innkXample Aghye 8 ¢81%Y) as pomaint "

f . of h i i |
oent . Gftapditi AT Mo SRFINSER KB, CRERD P NI PR B HbCTS 67 62
DS opel Jor8 AHGIRHRITGD @, J2 BRSGE EEH) 2R, NHBPHIAADY =8.4, 2.0 Hz, |
resear er,..v ri rlan, | . ,
e bl fl art PO LUVt B b it et B, B a696 oy bbb 6, 2
wher ei IH), U QX AT 8, Hx, 2 HF@Q@B fryg ?.ﬁyrfzgﬁimi, stargd i—”r.?!ﬂz 2 H).2.96 (s,

i ndepen entlg t herapeutically or proph cti‘cally e fective“a
(b) at 3 Bast-28fled (d Ha &Hb{&ﬁ@ghm’tﬁ?i(éfl%ﬁ)nﬁmle@md ifor an anount
that i epd be. Qr bepr | 2C£k4.G, 1 dm ni stered al one,
but is%%%§?§%2§§?§’%%bgf@pﬁépaggW%ﬂ 'éﬁgg%ﬁiﬁigiered in conbi nation
with the second or additional drugs according to the invention; or

c) both (or r drugs, are admnisiered inh an anount that is
Sub- ther apellBuEle SRR hRoAE 2o Baradin o dte. 18 Carappima b (a2%):
t her apefit NMR(30D RIPRY OBRLIL)G Ydes (Bdmi i)y ehed, § Q%‘Sﬁ Rer2 Hy, 7.39 d, J =

Anti - di abetic agents include thiazolidi'nedione a

non- t hifat 6% dithediZnd. ¢ msibiHe, ddmki7t2 L esids ) viht ch Odiz; ridd) 6.68k(d, dlved 4l

i nsul i MYty Ve i af [ | ibn,a
organsmgagqﬁﬁséue§¥g %§64Q§323L§$§§ﬁé&ﬁgiﬁo@}ﬁéﬂzééﬁgy’?#ﬁﬁbﬂgaﬂlto
bi nd ardaty ihvabe® ithe? hijc.2aKs, SeldE M8 (EBEmMix 440+ Na+).
proliferator-activated receptor-gamma (PPARy) which increases
transcription of specific insulin-responsive genes. Exanpl es of

PPAR- gamma agoni sts are thiazolidinediones such as: (1) rosiglitazone
(2,4 - thiazolidinedione,5 - ((4 - (2 - (methyl - 2 - pyridinylam no)
et hoxy) phenyl) nmethyl) -, (Z) -2 - butenedioate (1:1) or 5 - ((4 -
(2 - (nmethyl - 2 - pyridinylamno) ethoxy) phenyl) nethyl) - 2,4 -

t hi azol i di nedi one, known as AVANDI A; al so known as BRL 49653, BRL
49653C, BRL 49653c, SB 210232, or rosiglitazone naleate); (2)

pi oglitazone (2,4 - thiazolidinedione, 5 - ((4 - (2 - (5 - ethyl - 2
- pyridinyl) ethoxy) phenyl) nmethyl) -, nonohydrochloride, (+ - ) -
or 5- ((4- (2- (5- ethyl -2 - pyridyl) ethoxy) phenyl) nethy) -
2,4 - thiazolidinedione, known as ACTGCS, ZACTOS, or G.USTIN, also
known as AD 4833, U 72107, U 72107A, U 72107E, pioglitazone
hydrochl ori de (USAN)); (3) troglitazone (5 - ((4 - ((3,4 - dihydro -
6 - hydroxy - 2,5,7,8 - tetranethyl - 2H - 1 - benzopyran - 2 - yl)
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» (1) JT-501 (JTT 501, PNU 1827, PNU- 716- MET-0096, or PNU 182716:

i soxazolidine - 3, 5 - dione, 4 - ((4 - (2 - phenyl - 5 - nethyl) -
1,3 - oxazolyl) ethyl phenyl - 4) nethyl -); (2) KRP-297 (5 - (2, 4 -
di oxot hiazolidin - 5 - ylnethyl) -2 - nmethoxy - N- (4 -
(trifluoronethyl) benzyl) benzam de gphemesS2(2,4 - dioxo - 5 -
thiazolidinyl) nethyl) - 2 - nmethoxy - N- ((4 - (trifluoronethyl)
phenyl) methyl) benzam de); and (3) Farglitazar (L - tyrosine, N -
(2 - benzoylphenyl) - 0- (2 - (5 - methyl - phenyl -4 - oxazolyl)

ethyl) - or N TFs enyl) CF3
phenyl -4 - d |y1)?’ﬂq;% A8 . or %&%’% o
Q her ageys” ave al so b@,@zmshown ave PPAR modul ator [ t| |t

such as PPAR gamma, SPPAR gams, éhd/or PPAR del t a/ garma agoni st
activity. Exanples are |isted bel ow F28)704D 5075; (2) R 11s¥ROZA (+ -
) - 5- (4 - (5- Mthoxy - 1H - berrilmrdasiol- -2 - [I‘%?(_yaﬂugg,ggtwl)
thiazolin -2, 4 - dione hydrochl or prgeyl-mepe@il 1037 or CSp wnyﬁ}% irane
CLX- 0940 (perOX| sone proliferator-activated receptor al pha agonist /
per oxi some proliferator-activated receptor gamra agonist); (4) LR 90
(2,55 - tris (4 § henyl) - 1,3 - dioxane -2 - carboxylic
acid, PPARdeltaly Sé§ #ie éf) (5) Etbidar bk PAPy agoni st ); CLX- 0921
(PPARy agonist): (© CGP’52608 ( PPAR ag t): @n‘ ( PPAR

agoni st); (9) 445 0 PRAR agoni st); ( L5 764468 ARPAR agoni st);
(11) LG 101280 (PPAR aghnibt):
Alc SH

S2c

{4-[2-Hydroxy-4-(4-trifluoromethyl-phenyl)-but-3-
enylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester

LIOH, THF, Hy0O HOzC\/O@ CF3
S = '
OH

S$2d, 91%
Compound 41

A mixture of 4-triflucromethylbenzaldehyde (174 mg, 1.00 mmol) and
{iriphenylphosphoranylidene)acetaldshyde (396 my, .30 mmol) in CHaCiz (6 mi) was |
- stirred at room temperature for 20 h, concentrated, and column chromatographed
(EtOAc/hexane: 1/8) to give 182 mg (70%) of S2a; 1H NMR (400 MHz, CDCl3) & 9.76
(d,J=7.5Hz,1H),7.69(m,4H),7.51(d,J=16.0Hz, 1 H), 6.78 (dd, J = 16.0, 7.5
Hz, 1 H); MS (ES) m/z: 223 (M+Na-+).

To a solution of S2a (425 mg, 2.13 mmol} in THF (6 mL) at —78°C was added
CHoaly (627 mg, 2.34 mmol) followed by 1.5 M MelLi (1.56 mL., 2.34 mmol; complexed
with LiBr in Ef20). The mixture was allowed to gradually warm up to room
temperature, quenched with saturated NH,4Cl, and extracted with Et,O. The extracis
were dried, concentrated, and column chromatographed (CH2CI2/hexane: 2/3) to
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(12) LM 4156 (PPAI'S agonist); (13) Risarestat (CT-112); (14) YM 440
(PPAR agoni st); (15) AR H049020 (PPAR agonist); (16) GWN 0072 (4- (4 -
((25,55) - 5- (2- (bis (phenylnmethyl) amno) -2 - oxoethyl) - 2 -
heptyl -4 - oxo - 3 - thiazo lidinyl) butyl) benzoic acid); (17) GW

409544 rovidas410hig GIEAY 25 &4b: 1K NIMRNBOE ’et4z, (CIRE )2339%}3 d(JQ)sidNZGQ?—i
( DRF 272% (20). AR-1:1039242 (AZ: 242}_' %21 GN/9820 fubrata)
GW 1929/ -#KI(G, {282!5%%3@) Bifdrigh ¥ =160 Hzy 3 H), p#Bt(dgh J = 18.0, 7.8 Hz, 1 )

pyri di I t 2 p y
agoni S{?/BQJ@ 5@ rTSLBji %93982 (%J( Sg %P% ?'giz K?@ gn%a%y% gﬁ?ﬁ}@mﬂ’%)
et hoxy) ES)ahfgh&ﬁ (M2, 2 - trifluoroethoxy) benzen epropanoic acid or
3-(4--(2- (N- (2- benzoxazolyl) - N - nethylan no) ethoxy)
phenyl) - 2 (S) - (2, 2, 2 - trifluoroethoxy) propionic acid or

benzenepr opa?lrubwlr@cgehef}'afpr(aaeduré% in E}@mpveaz byd BREMH NTO[F@@O(PMIPQXY)
- al pha_- trifluoroet ho L{é 3k has&I PPABal pha/y agoni st);

(24) L %@&15 7(%% Balrzy2 Hyof BASHZ A7 éa,é f(l)?r?'caﬁaﬁaﬂc
d,
known A0t UILELEpBRIEY ) BRI UL IRR) B P02 18 2 i
(26) GNNIRT (PPAFY Alhh2 Hyd13(dd, J = 13.7, 3.9 Hz, 1 H), 2.02 (dd J=13.7,85
Hz, 1 H), 2.75 (brs, 1 H), 2.26 (s, 3 H), 1.30 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 463
(M+Na+).

Following general procedure 2 in Example A gave S2d Compound 41 (91%);
1H NMR (300 MHz, CDCl3) 8 7.54 (d, J = 8.2 Hz, 2 H), 7.40 (d, J = 8.2 Hz, 2 H), 7.28-
7.25 (m, 2 H), 6.68-6.63 (m, 2 H), 6.24 (dd, J = 16.0, 5.7 Hz, 1 H), 4.67 (s, 2 H), 4.34
(m, 1 H), 3.14 (m, 1 H), 2.99-2.95 (m, 1 H), 2.24 (s, 3 H); MS (ES) m/z: 411 (M-H+).

EtOZCvO@ CFy
S/Y\/@/
N

s3
{4-{2-Ethoxy 4 {4 -trifluores~ethyl-pheny!)-bui-3 ~erylsuifanyl} Z-methyl-phencxy)-acetic acic sthy: ostar-

Following general procedure 4 in Example L gave S3 (35%); 1H NMR (300
MHz, CDCl3) 8 7.56 (d, J =8.2Hz, 2H),7.42 (d, J =8.2 Hz, 2 H), 7.23 (s, 1 H), 7.19
(dd, J =84, 2.1 Hz, 1 H), 6.61 (s, 1 H), 6.57 (d, = 8.9 Hz, 1 H), 6.17 (dd, J = 16.0,
7.3 Hz, 1H), 4.60 (s, 2 H), 4.26 (g, J = 7.1 Hz, 2 H), 3.99 (q, J = 6.7 Hz, 1 H), 3.60-
3.52 (m, 1 H), 3.48-3.38 (m, 1 H), 3.16 (dd, J = 13.3, 6.3 Hz, 1 H), 2.99 (dd, J = 13.3,
6.5 Hz, 1H),2.23 (s, 3H), 1.30 (t, J = 7.1 Hz, 3 H), 1.21 (t, J = 7.0 Hz, 3 H); MS (ES)
m/z: 491 (M+Na+).
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(27) GW 2433 (PPAR al pha/y agonist); (28) GM0207 (PPAI 3y agonist);
(29) LG 100641 (PPARy agonist); (30) LY-300512 (PPARy agonist); (31)
NIl D525-209 (NI D-525); (32) VDO-52 (VDO-52); (33) LG 100754
(peroxisonme proliferator-activated receptor agonist); (34) LY-510929
(peroxi sone proliferator-activated]receptor agoni st) (35) bexarotene

(4 - (1 - (3,5,5,8,8 - pélitbretd 5,6,7,8 - _retfhydro -2 -
napht hal enyl ) et henyl) benzoic c@ @ RETI N, TARGRETYN,
’ X [871069, LOG 1069, LG

TARGREXI N, al so known as LCGD 1069, 08065
69, RO 264455); and (36) GW 1536 (PPAR al ha/y agonist). (B) Oher
insulin sensitizing agents incl ude but a?% not limted to: (1) INS-1

(D-chiro inositol or D- 1, 2, 3, 4, - hexahydroxycycl ohexane) ;
(2) protein tyrosi ne phosphat ase 1CBm ‘Fb'i'F" i nhi bitors;
{4-¥2—Ethoxy—4—(4 -triflucromethyl-phenyl)- but—3-enylsu| anyl}-2-methyl-phenoxy}-acetic acid

Following general procedure 2 in Example A gave Compound 42 (93%); 1H
NMR (300 MHz, CDCI3) 8 7.56 (d, J=8.1Hz, 2 H), 742 (d, J=8.1 Hz, 2 H), 7.24 (s, 1
H), 7.21 (d, J = 8.5 Hz, 1 H), 6.64-6.56 (m, 2 H), 6.21 — 6.09 (dd, J = 16.0, 7.3 Hz, 1
H), 4.65 (s, 2 H), 4.00 (q, J = 6.6 Hz, 1 H), 3.61-3.53 (m, 1 H), 3.49-3.39 (m, 1 H),
3.16-2.97 (m, 2 H), 2.22 (s, 3 H), 1.21 (i, J = 7.0 Hz, 3 H); MS (ES) m/z: 463 {(M+Na-).

Example T
Scheme T
EtOZCvO\@ /©/CF3 HOZCVO. i /@/CF
OH OH
M2 Compound 43

Following general procedure 2 in Example A and using M2 gave Corhpounc! .
43 (90%); [l +54.5° (¢ 1.0, MeOH); "H NMR (300 MHz, CD;0D) § 7.54 (d, J = 8.6
Hz, 2 H), 7.23 (m,2H),6.99 (d, J=8.6 Hz,2 H),6.69 (d, J=8.2Hz, 1 H), 4.62 (s, 2
H), 3.96-4.12 (m, 3 H), 3.13(dd, J=6.5, 13.8 Hz, 1 H), 3.02(dd, J = 5.8, 13.8 Hz, 1 H),
2.18 (s, 3 H); MS (ES) m/z: 439 (M+Na"). Anal. Calcd for CigH1oF305S: C, 54.80; H,
4.60. Found: C, 54.94; H, 4.51.

Example U

Scheme U
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(3) d

ycogen synt hase ki nase-3 (GSK3) inhibitors; (4) beta 3

adrenocept or agoni sts such as ZD 2079 ((R) - N- (2 - (4 -
(car boxynet hyl ) phenoxy) ethyl) - N - (2 - hydroxy -2 - phenethyl)

anmonl

oxysul

iumchl oride, also known as 1Cl D 2079) or AZ 40140; (5)

gl ycogen phosphorylase inhihitors; (6) fructose-1,;6-bisphosphatase
i nhi bi t orMeC67).Ochigni c pi cg‘fz&%a%é’ &vanaMWszPnZLjL(vanadl CFs

fate); (8) 102 (organo- vapadiceh conpou
cotinate; (I1I0) Potassium CE@E agoni st NN 41 268
- nmethylgne - bis (1 0 nyl ene) bi snet hyl en

pol yni

(5, 5

(thiazolidine - 2, 4 - dioné); 4(12) TS 971; (13) T 17% l(2(+ - - 5-
(2, 4- dioxothiazolidin -5- ylpethyl) -2- (2 - naphthyl net hyI )
benzoxazol 14) SD. 3[(+) - trans_- S - ((4 -

chl or ophe SZ?W&(‘ %hyl )ZMJDO%JETG% (3, 4 - 2? r ophié®ty MK, H,0
tetrahydropygwed o (2,1 - b) o o &th-"one); 15—S15261 (( -

) -4 - (2 - ((9H - quoren- 9 - yla yI) am no) ethyl) benzoic acid
2 - ((2 - nmethoxy -2 - A{.’%L‘l)uoro t hyl ) phenyl) ethyl) am no)
ethyl ester); (16) AZM 134 (A'izyme); (17) AR AD,

6]

92%, Compound 44

MEO2C \@ /@/ HOZCVO@ CF3
LIOH, THF, H,0 Q/
CH

Uz 93%,Compound 45

MeO,C. O CF
i lo/\l/\O/C j
CH

u2
A mixture of (4-hydroxy-2-methyi-phenoxy)-acetic acid methyl ester U1 (196.2
mg, 1.0 mmol), which can be readily made according to, for example, Sznaidman et
al., Bioorganic & Medicinal Chemistry Letters 13 (2003) 15617-1521, L1 (327.3 mg, 1.5
mmol), and Cs,CO; (488.8 mg, 1.5 mmol) in actonitrile (4 mL) was refluxed for 4 h.
Water and ether were added, the organic layer was separated, and the aqueous layer
was extracted with ether. The combined organic extracts were combined, dried,
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(18) R 102380; (19) PNU 140975 (1 - (hydrazinoi m nonet hyl) hydrazi no)

acetic acid; (20) PNU 106817 (2- (hydrazi noi m nonethyl) hydrazi no)

acetic acid; (21) NC 2100 (5- ((7 - (phenyl nethoxy) -3- quinolinyl)

methyl) - 2,4 - thiazolidinedione; (22) MXC 3255; (23) MBX 102; (24)

ALT 403%0n¢erslated) atiiicol (12 )chidRaieeashed EtOAGhexdms: - /@ﬁg'gi&%%ﬁl/_h g 2
met hy

- phen sofh = a hox benzyl) - mal onic aci i
di bst e%lh;g %b‘?ﬁ Bé)eﬁ-ﬂ\%é% é?eéo( %‘F%/Z)RPDCIQ)é ;-55(dm £ BiSoHar2 H3, 6.991(3, J = 8.8
ent anoHe, a¢)de. 73l (80 _ I i POl i -thioct]j
hei d) (28) O T7a3a ) DG W, RAVR, 21820 57 3L aefikis B 4.To
dodecandlc2 &Bi &y (529h)). BMIBLBROB 4! KI5 2.27 66,3 KR MS (B8 mpeubyl(vsRia™. (2 -
t hi enyl) oxazol -4- yl) ethoxy) benzothien - 7 - ylnethyl)
thiazolidine - 2, 4- dione); (30) BM 131258 (5 - (4 - (2 - (5 -
methyl - 2 - phenyl oxaz% -4 - _yi)l ethoxy) benzothien - 7 - ylnethyl)
thiazolidine - 2, 4- di ORI~ SRE 16336 (EWMENI6336); (32) HQL 975
(3-(4-(2- (5- methyl -2 - ghenyl gxazal - yl ) ethoxy) phenyl)
- 2 (S) - (propylamno) propionic aCiMQ DRF 2189 (5- ((4 - (2-
(1 - Indolyl) ethoxy) phenyl) nethyl) thiChToI idine -2, 4- dione);

uUs '

Replacing O1 with U2 and following the procedure for preparation of 02 in
Example O gave U3 (51%); "H NMR (300 MHz, CDCl3) 8 7.54 (d, /= 8.7 Hz, 2 H),
6.99 (d, J=8.7 Hz, 2 H), 6.76 (s, 1 H), 6.66 (m, 2 H),4.59 (s, 2 H), 4.23 (m, 1 H), 4.15
(m, 1 H), 4.09 (m, 2 H), 4.01 (m, 1H), 3.79 (s, 3H),3.75(q, J=6.9Hz, 2 H), 2.26 (s, 3
H), 1.25 {1, J = 7.0 Hz, 3 H); MS (ES) m/z: 465 (M+Na®).

Hozc\/O\@ : CF3
0/\/\0
M

Compound 44

| Following the general procedure 2 in Example A gave Compound 44 (92%);
"H NMR (300 MHz, CDCl3) § 7.54 (d, J = 8.7 Hz, 2 H), 6.98 (d, J = 8.7 Hz, 2 H), 6.77
(s, 1 H),6.68 (m, 2 H),4.61 (s, 2 H), 4.23 (m, 1 H), 4.17 (m, 1 H), 4.09 (m, 2 H), 4.01
(m, 1H), 3.79 (s, 3H), 3.76 (q, J=7.0 Hz, 2 H), 2.26 (5,3 H), 1.25(t, J=7.0Hz, 3 H)
MS (ES) m/z: 427 (M-H™).

Hozcvo@ CF;
o/\/\oﬂ j
OH

Compound 45
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(34) DRF 554158; (35) DRF-NPCG (36) CLX 0100, CLX 0101, CLX 0900, or
CLX 0901; (37) |kappaB Kinase (I KK B) Inhibitors (38)

m togen-activated protein kinase (MAPK) inhibitors p38 MAPK
Stinmulators (39) phosphatidyl-inositide triphosphate (40) insulin

recycling reefipiig thehjereraliodeblle Qlid Example A0 H is & URgEb@t ors
(42) TNF-a ant aggfrgl st? @}MFEI asrraecéll di fﬁf er en?@r;t):%osn ant|g en-1

(PC- 1) CRmBgunAsi5s(984a) B d$0@ MHZIGRMNE 7§7 fd.of sitn7 (-IALBPI)/ 7407y,
I nhi bi barg @43)2 PROSRENE! ¥ RS 7o 18 2 ) R3AE; 2 H, 4 28G5 R 1 R11-4.21

(m, 2 H), 4.06 (m, 2 H), 2.22 (s, 3 H); MS (ES) m/z: 423 (M+Na").
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(48) islet cell maturation factor; (49). insulin potentiating factor
(IPF or insulin potentiating factor-1); (50) somatonedin C coupled
with binding protein (al so known as | G- BP3, |G- BP3, Sonat oKine);
(51) Diab Il (known as V-411) or ducanin, produced by Biotech

Hol di ngs Ltd. or Vol que Pharmaceutical; (52) glucose-6 phosphatase

I nhi bi tBr Fonfhdatidmanyg Admihigtratioae transport protcin, (54)

gl ucocorticoid receptor antagonists; and (55)

gl utam ne: fruct ose- 6- phosphat e am dotransferase (GFAT) nodul ators.

(O Bi guani ddw prelsenihcaippowidscarkiRRAR glelie @genistsoahutanedhe@fareiusefid s es

ai et ny g or B RS inS SRRt AR SRl RelefeitiiBhe by

Cor por edlawesmar&ﬁvmwléﬁs(eﬁenﬁemmhﬁ XQ8sghdrofnd, ﬁié;ﬁé}bhélést@ﬂ:lléﬁﬁﬁf ));
i carbonimdic

hl d N, N -d t hyl
i ant SaREHORG R IEsHaTPleRas, By L oHAPIaSe GBI ySlBRETBraBaIosCierosis,
GLUCCPifdsity, 04 ﬁdﬂﬁﬁfdﬂﬁ%sﬁ%reof For insfancal E&ﬂP@h ﬁb%é etes include

i nhi bitors, which inhibit al pha-glucosi dase cosl dase

conver tS$ichcapdions gs naueRakY. n r@ﬂhw@r@yrengonaiby di gesti on of

car bohydrates. The undi gested carbohydrates are subsequently broken
down in the gut, reducing the post-prandi al glucose peak. Exanples

i ncl ude, butTherisventton ﬁeatureslatroeth(Jd)‘oretmmgesdﬂjbet withucPPAR deltad, 6 -

o mediatedyitdate. sbtfnRIR AR S BITSaRRER e s0R6F8 " arm noy -

al pha -thé)apegtlwlgmsfﬁeaﬂm@wnoun(df a fharméteutishiddnposBon cahfHRMY @nosy|
- (1 - 4 aI S Known %@_‘A&% 5421, Bay -g-542, BAY— g542, G AY,

PRECOSE? oYAere! tREANGR fUsRtioR @ SRSEM@SE? m?tbyd fergraatign or 3, 4, 5
- pl permmbﬂﬁg rth@bmgiessnﬁr?ofd.@ﬁé{e@W%FMﬁeXd %Iu%oSe H‘afgﬁ%hﬁ”%lw&t (2R

(2al pha, 3beta, 4alpha, 5beta)) -
hydr oxy¥taisinythe method gpmpsizgsatministering ip the subiiest ritterapewlicslly effesiive

G yoer TR AV eIRee ot Brokted Pl esicy e it ,

((2,3 - epoxy - 3 - hydroxynethyl - 4,56 - trlhydroxycyclohexane -

éugl()g)y?gir]ggilfpé_c%b%’@ndgb% thgé%&%%@?‘gﬁ %é'w'lay (be form&lated lnt% vanous )
pharmaceutical forms for administration purposes. To prepare these pharmaceutical
compositions, an effective amount of a particular compound, in base or acid addition
salt form, as the active ingredient is intimately mixed with a pharmaceutically
acceptable carrier.

A carrier may take a wide variety of forms depending on the form of preparation
desired for administration. These pharmaceutical compositions are desirably in .
unitary dosage form suitable, preferably, for oral administration or parenteral injection.
For example, in preparing the compositions in oral dosage form, any of the usual
pharmaceutical media may be employed. These include water, glycols, oils, alcohols
and the like in the case of oral liquid preparations such as suspensions, syrups, elixirs
and solutions; or solid carriers such as starches, sugars, kaolin, lubricants, binders,
disintegrating agents and the like in the case of powders, pills, capsules and tablets.
In view of their ease in administration, tablets and capsules represent the most
advantageous oral dosage unit form, in which case solid pharmaceutical cartiers are
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(4) emglitate (4 - (2 - ((2R 3R 4R 5S) - 3,4,5 - trihydroxy -.2 -
(hydroxynmethyl) - 1 - piperidinyl) ethoxy) benzoic acid ethyl ester,
al so known as BAY o 1248 or MKC 542); (5) MOR 14 (3,4,5 -

pi peridinetriol, 2 - (hydroxynethyl) - 1 - nmethyl -, (2R -

(2al phgegl@e@lfy élmbﬁiyéd Spet phbel\rlr_teraﬁdr:]cﬁ'ﬁpckémsl #5e <):arr|er vanll usuall / com rise

N- net h |r| L h or me rmrano I ne an ose
(3,4 X{ﬁﬁ @t'%?w'arg?ya%% ougmo e igaedie tOﬁmmelehga gidani no)

- 2 - Qolul:ﬁhydﬁ'ﬁyﬂéqhaﬁhéd - irﬁl—:-cta@i@'sotuti’oﬂgsﬂo? QkarﬂPlﬁeDHuag%@ r%reﬁalie)d in

Inositol, 3,4 deoxy - oxy -
et hyl ) whieh#)e cawer comprlse mecso}tmnhglupose saluion knawixta: of sEliheGnd

or shot %%ﬁ"%?'%ﬁ’ﬁ?@i@d%@? SBibions, may P las DRHeteign Miic kel *0

non- i nppprcaﬂn'ﬁaie(hquﬂrdwjmd suspentding age‘.mwand;ﬁeemiel may be:euipkﬁyed In the
in a ogues such_as

| ho i tol
e R e S RbE ol R rienut bR b the AP PPUATRR aci d
Sequencﬁ'rqmte%@bénéﬁdt@ﬁldrmaﬁhlﬂg%eﬁf amﬂéfdé Ismtébl@w&ﬁrfg égémtd;%hayﬁnd

d dul at ors es include, but are not |imted
EPO? ;ogs@r&)ﬂ#ﬂ wih- su@g@le@%ltweg of aggpatur@%bml@r(plopomons which additives

pyrrol 44 'ﬁtﬁ(‘c%rugg%' é@r‘uﬁ@érﬂ delei’enéxs) effétf g;?t I%ri‘%xsﬁ'é&'&h %ﬁﬁ??{:cmtate

(human insulin - aspartic aci I nsu
known e admnsﬁamto thmkmmd/mmelmlpfmamegamg tm@) (5)

|01 Corb sy, MiEB0 oMo ey o e S EHER VBl v gy 357
(" 283 tamsdetryalipadch, @@IBspotion, asrapl sinendntnaeid additiomsaltyrofltis ( B28)
oS SR e e8P B tp o BB g
i nsul i Pagb d6@h, @e(ﬂ%mltéﬁ%ﬂnfh@tzb@a?ﬁlo edl§ cHPBsitie -

argi nine) insulin HOE 901, also known as LANTUS, OPTISULIN); (8)

I nsulin Zinc Suspension, extended (Utralente), also known as HUMJULI N

Cr e o Fnc Sl b ighcCns HARESHO SRRl e iecoufal

| LETI NeQMpositions imdesags umﬁmm_‘u i ease of admmlstratlon and uniformity of dosage.
Dosage unit form as used in the specification herein refers to physically discrete units
suitable as unitary dosages, each unit containing a predetermined quantity of active
ingredient calculated to produce the desired therapeutic effect in association with the
required pharmaceutical carrier. Examples of such dosage unit forms are tablets
(including scored or coated iablets), capsules, pills, powdei paciets, wafers, injectable
solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated
multiples thereof.

Pharmaceutically acceptable acid addition salts include the therapeutically
active non-toxic acid addition salts of disclosed compounds. The latter can
conveniently be obtained by treating the base form with an appropriate acid.
Appropriate acids comprise, for example, inorganic acids such as hydrohalic acids,
e.g. hydrochloric or hydrobromic acid; sulfuric; nitric; phosphoric and the like acids; or
organic acids such as, for example, acetic, propanoic, hydroxyacetic, lactic, pyruvic,

oxalic, malonic, succinic, maleic, fumaric, malic, tartaric, citric, methanesulfonic,
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(10) HUMJLI N 50/50 (50% i sophane insulin.-and 50% i nsulin injection);
(11) HUMIULIN 70/30 (70%isophane insulin NPH and 30% i nsulin

i njection), also known as NOVOLIN 70/30, NOVOLIN 70/30 PenFill,
NOVOLIN 70/ 30 Prefilled; (12) insulin isophane suspension such as NPH

| LETI N ethanken@brie) Bénzsioel Hoid) pRehienkbu sy @ytibinit, %raﬁéylhl ed, HUMULIN
Regui ar, NOVOLI N

) h | LETI
R VELCBUITROBR ORI ECheIRE Sy aTe R PEItonSal FHMATAIRS o
Regul ar the- %té@wm@ Hheatiesosed dohh pd\fﬁld%Das Whaslti¥e %%Eéﬁ'ﬁ-,-rec(fl@rle able to
L- 783281 and (17) TE-17411. (F) Insulin secretion of s suc

as: (1) TamucRyenhsolvales gepfar sxampiehydrajesaatsohelatas anst thedlike( Donversely
91 icos 2ttt o i o RRHEA By dine R Winh bRAITEAS Foe bRko BE0YL "

and its mnetics protease _
such as (4a) DPP-728 or LAF 237 (2 - pyrrolidinecarbonitrile, 1 - (((2

o oot " NgiedipamnHC bR R LN e hRSE L el
(3N - (({oiﬁaomﬁbs of Rormuan{ N@ay Possedy. Whless BerRhRREYhentiondd of indicated,

thi azolth ?'nlca"i r(Tjitae.‘mgna%mn 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 saturated
radicals may have either the cis- or frans-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 invention.

Those of skill in the treatment of disorders or conditions mediated by the PPAR
delta could easily determine the effective daily amount from the test results presented
hereinafter and other information. In general it is contemplated that a therapeutically
effeciive dose would be from 0.001 rg/kg to 5 mg/kg body weight, more preferably
from 0.01 mg/kg to 0.5 mg/kg body weight. It may be appropriate to administer the
therapeutically effective dose as two, three, four or more sub-doses at appropriate
intervals throughout the day. Said sub-doses may be formulated as unit dosage
forms, for example, containing 0.05 mg to 250 mg or 750 mg, and in particular 0.5 to
50 mg of active ingredient per unit dosage form. Examples include 2 mg, 4 mg, 7 mg,
10 mg, 15 mg, 25 mg, and 35 mg dosage forms. Compounds of the invention may
also be prepared in time-release or subcutaneous or transdermal patch formulations.
Disclosed compound may also be formulated as a spray or other topical or inhalable
formulations.
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(4c) TSL 225(tryptophyl - 1,2,3,4 - tetrahydroisoquinoline - 3 -
carboxylic acid); (4d) Valine pyrrolidide (val pyr); (4e)

1- am noal kyl i soqui nol i none- 4- car boxyl at es and anal ogues thereof; (if)
SDz 272-070 (1-- (L - Valyl) pyrrolidine); (4g) TMC2A, TMC-2B, or
TMC- 2C, (4h)Thei ¢peot doseage amd frequeérﬂ:ycr;fazu!om&shraﬂcmddietmﬁd;s crdth paBifilar

hi bi t d (4 D7. 274- t h,
A 270885008 G 0rwA (005650, i pa'ieE RO @t BERTe e, S8Rt e
to, prawe cohdilen béfﬁthSeYate@Mﬁblage Wéigw an@ghéral phydicaagbhditibflef the

acetate). The present conpounds may al so increase insulin
sensit |p@irttf§k”% Ratient as M@"cﬁs qtBer medicatien ﬂ}? Rydignt msydia takingnas isavelt ound
with t 'Rﬂo%%‘{’fl élﬁﬁédq?l tﬁg%ﬁ rm%ﬂé)rl'@%ﬁdeﬁ? l"ﬁgt %H'e?@}:ﬁfée&élg
agents may i nc e tnsulin fony ur eas I guani I't1nides,
AG's, anmmtzmaghlae yoredos Jnmaasmﬁpe;‘dmgwm@enbspmseamfdhd trahtedPAR

alpha/ a agoni sts.. .. se n ncrease
at " andrOPm; Afa detansing onine PoIBRRAES S BINSHRR I E a R e gt

| osi ng cbﬁtpdw'dehifthd st iryehtidy. Taesfleoti@dailyanmesurmgahded mentiaiedh as
| owerin tr| cer es or..treating obesity or the condition of

bei ng (S‘gé?'ﬂé ere ﬁ’%ﬂlye%“'gﬁ INeSpi d | owering agents include bile acid
sequestrants, flbrlc acid derivatives, nicotinic acid, and HMECoA
reduct ase inhibitors. Specific exanples i nclude statins such as

LI PI TOR(r), Theoest ﬁycthmr\w@e@@eta)ﬂeduﬁmW)rela&ﬁa ipthengsptthe and

pitava ( SR Kowa Kogyo, Sankyo, Novartis) and
extend?ﬁdeﬁ%gadsae orm; étrﬁi()are , suc as ADX- 159 (extended rel ease

| ovastatin), as well as Colestid, Locholest, Questran, Atromd,
Lopid, and Tricor. Exanpl es of bl ood pressure | owering agents
i ncl ude anti-hypertensive agents, such as angi ot ensi n-converting
enzynme (ACE) inhibitors (Accupril, Altace, Captopril, Lotensin

, Mavi k, Monopril, Prinivil, Univasc, Vasotec, and Zestril),
adrenergi ¢ bl ockers (such as Cardura, Dibenzyline, Hylorel, Hytrin,
M ni press, and M ni zi de) al pha/beta adrenergic bl ockers (such as
Coreg, Nornodyne, and Trandate), cal ci um channel bl ockers (such as
Adal at, Calan, Cardene, Cardi zem Covera-HS, D lacor, DynaCirc,

| soptin, Ninotop, Norvace, Plendil, Procardia, Procardia XL, Sula,
Ti azac, Vascor, and Verelan), diuretics, angiotensin Il receptor

ant agoni sts (such as Atacand, Avapro, Cozadar, and Diovan), beta
adrenergi c bl ockers (such as Betapace, Blccadren, Brevibloc, Cadre!,
| nderal, Kerlone, Lavatol, Lopressor, Sectral, Tenorm'n, Toprol-

and Zebeta), vasodilators (such as Deponit, Dilatrate, SR | ndur,
Ism Isordil, Isordil Titradose, Mnoket, N tro-Bid, N tro-Dur,
Nitrolingual Spray, Nitrostat, and Sorbitrate), and conbi nations

t hereof (such as:-Lexxel, Lotrel, Tarka, Teczem Lotensin HOT,
Prinzide, Uniretic, Vaseretic, Zestoretic).
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F. Biol ogical Exanpl es Transfection assay nethod for PPAR receptors
HEK293 cells were grown in DVEM F-12 Medi a suppl enented with 10%BS
and glutam ne (G BCOBRL). The cells were co-transfected with DNA for
PPAR- Gal 4 (PPARa, y or 5) receptor and Gal4-Luciferase Reporter using
the DVRI E-C Reagent. On the foll ow ng day, the nmediumwas repl aced
with 5% Charcoal treated FBS growth nedium After six hours, cells
wer e tr'%-pyﬁﬁi zed and seeded at a density of 50,000 cell/well into
96well plates and i ncubated overnight at 37 Cin a 5% CQ2 incubator.
Cells were then treated with test conpounds or vehicle and incubated
for 24 hour sThet c@mUndssoBibe Eoesant ineation ard plarirecasticallytdctive, omas

assaye ' - Jeucif e say Kit from.Prom

ORI & SRS BEARHG it eEbftaR oRaR sksos 185 iSOt e
I Reduttxmdnpﬁ&ﬂlﬂlﬂ‘}db@@i&f@&lﬁy selectiveBPPARS déﬂﬁl é@o?i}%%rg}d% a&&gﬁ'\ﬁ'{dgx

St eady-d o I.ferase Assay Ki S purchase rom Pronega Par
eoean, (.9, PRARdRERGeRs bt AR B ART el G oh il osgand

t est ed prisferdbli 152p93® 50 Hr Y00 bPmbesul ts. Bel ow are representative
conpounds and” data; in sone cases, where nmultiple EC50's are shown,

nmul tiple neasurements were taken. Naturally, different conpounds in

compound: ber s g FS! inpErf i HishioRau LARRLL s clifoliaasne

del t a) uskful for. the aBn@ioratian 6R25ynipiBAs absOGiated. with, the fFreatrlefi®f, dhdlihe
prevention of, the following conditions and diseases: phase | hyperlipidemia, pre-
clinical hyperlipidemia, phase li hyperlipidemia, hypertension, CAD (coronary artery
disease), coronary heart disease, and 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
serum levels of high-density lipoproteins (HDL), in lowering serum levels of
triglycerides, LDL, and/or free fatty acids. |t is also desirable to lower fasting plasma
glucose (FPG)YHbA1c.

The invention also features pharmaceutical composiliuns which inciude, without
limitation, one or more of the disclosed compounds, and pharmaceutically acceptable
carrier or excipient.

1. Dosages

Those skilled in the art will be able to determine, according to known methods,
the appropriate dosage for a patient, taking into account factors such as age, weight,
general health, the type of symptoms requiring treatment, and the presence of other
medications. In general, an effective amount will be between 0.1 and 1000 mg/kg per
day, preferably between 1 and 300 mg/kg body weight, and daily dosages will be
between 10 and 5000 mg for an adult subject of normal weight. Capsules, tablets or
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other formulations (such as liquids and film-coated 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, 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, 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 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
tecithin, a surfactant, or maintaining appropriate particle size. Carriers for solid
dosage forms include (a) fillers or extenders, (b) binders, (c) humectants, (d)
disintegrating agents, (e) solution retarders, (f) absorption accelerators, (g)
adsorbants, (h) lubricants, (i) buffering agents, and (i) propellants.

Compositions may also contain adjuvants such as preserving, wetting,
emulsifying, and dispensing agents; antimicrobial agents such as parabens,
chlorobutanol, phenol, and sorbic acid; isotonic agents such as a sugar or sodium
chloride; absorption-prolonging agents such as aluminum monostearate and gelatin;

and absorption-enhancing agents.

3. Combination Therapy
The compounds of the present invention may be used in combination with other
pharmaceutically active agents. These agents include lipid lowering agents, and

blood pressure lowering agents such as statin drugs and the fibrates.

114



215 9 16.6, 18.5 10 29,56 11 5.7 12 19.9 13

Methods are known in the art for determining effective doses for 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 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
ferm * “jointly effective amount” refers to that amount of each active compound or
pharmaceutical agent, alone or in combination, that treats or inhibits in a subject the
onset or progression of a disorder as being sought by a researcher, veterinarian,
medical doctor or other clinician. Thus, the present invention provides combinations
of two or more drugs wherein, for example, (a) each drug is administered in an
independently therapeutically or prophylactically effective amount; (b) at least one
drug in the combination is administered in an amount that is sub-therapeutic or sub-
prophylactic if administered alone, but is therapeutic or prophylactic when
administered in combination with the second or additional drugs according to the
invention; or (c) both (or more) drugs are administered in an amount that is sub-
therapeutic or sub-prophylactic if administered alone, but are therapeutic or
prophylactic when administered together.

Anti-diabetic agents include thiazolidinedione and non-thiazolidinedione insulin
sensitizers, which decrease peripherai insﬁiin resistance by ennhancing the effects of
insulin at target organs and tissﬁes.

Some of the following agents are known to bind and activate the nuclear
recepior 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 - (methyl - 2 -

pyridinylamino) ethoxy) phenyt) methyl) -, (Z) - 2 - butenedioate (1:1) or 5 -
(4 - (2 - (methyt - 2 - pyridinylamino) ethoxy) phenyl) methyl) - 2,4 —
thiazolidinedione, known as AVANDIA,; also known as BRL 49653, BRL
49653C, BRL 49653c, SB 210232, or rosiglitazone maleate);
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(2) pioglitazone (2,4 - thiazolidinedione, 5 - (4 - (2 - (5 - ethyl - 2 - pyridinyi)
sthoxy) phenyl) methyl) -, monohydrochloride, (+ - ) - or 5 - (4-2-(5-
ethyl - 2 - pyridyl) ethoxy) phenyl} methy) - 2,4 — thiazolidinedione, known as
ACTOS, ZACTOS, or GLUSTIN; aiso 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 - 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, GR 92132, GR 92132X);

(4) isaglitazone ((+)-5—[[6—[(2-ﬂuorophenyl)methoxy]~2—naphthalenyl]methyl]-2,4-
thiazolidinedione or 5 - ({6 - ((2 - fluorophenyl) methoxy) - 2 - naphthalenyl)
methyt - 2,4 — thiazolidinedione or 5 - (6 - (2 - fluorobenzyloxy) naphthalen -
2 - ylmethyl) thiazolidine - 2,4 — dione, also known as MCC-555 or
neoglitazone); and

(5) 5-BTZD.

Additionally, the non-thiazolidinediones that act as insulin sensitizing agents

include, but are not limited to:

(1) JT-501 (JTT 501, PNU-1827, PNU-716-MET-0096, or PNU 182716:
isoxazolidine - 3, 5 - dione, 4 - ((4 - (2 - phenyl - 5 - methyl) - 1,3 - oxazolyl)
ethylphenyi - 4) methyl -);

(2) KRP-297 (5 - (2, 4 - dioxothiazolidin - 5 - yimethyl) - 2 - methoxy - N - 4-
(trituoromethyl) benzyl) benzamide or 5 - ((2,4 - dicxo - 5 - thiazolidinyl)
methyl) ~ 2 - methoxy - N - ((4 - (trifluoromethyl) phenyl) m ethyl)
benzamide); and

(3) Farglitazar (L - tyrosine, N - (2 - benzoylphenyl) - o - (2 - (5 - methyl - 2 -
phenyl - 4 - oxazolyi) ethyl) — or N - (2 - benzoylphenyl) - O - (2 - (5 - methyl
- 2 - phenyl - 4 - oxazolyl) ethyl) - L — tyrosine, or GW2570 or GI-262570).

Other agents have also been shown to have PPAR modulator activity such as
PPAR gamma, SPPAR gamma, and/or PPAR delta/gamma agonist activity.
Examples are listed below:;

(1) AD 5075;
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(2) R 119702((+ - ) - 5 - (4 - (5 - Methoxy - 1H - benzimidazol - 2 - 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 acid,
PPARdeltaly agonist);

() Tularik (PPARy agonist);

(6) CLX-0921 (PPARYy agonist);

(7) CGP-52608 (PPAR agonist);

(8) GW-409890 (PPAR agonist);

(9) GW-7845 (PPAR agonist);

(10) L-764406 (PPAR agonist);

(11) LG-101280 (PPAR agonist);

(12) LM-4156 (PPAR agonist);

(13) Risarestat (CT-112);

(14) YM 440 (PPAR agonist);

(15) AR-H049020 (PPAR agonist);

(16) GW 0072 (4 - (4 - ((28,58) - 5- (2 - {bis (phenylmethyl) amino) - 2 -
oxoethyl} - 2 - heptyl - 4 - oxo - 3 - thiazo lidinyT) butyl) benzoic acid);

(17) GW 409544 (GW-544 or GW-409544);

(18) NN 2344 (DRF 2593);

(19) NN 622 (DRF 2725);

(20) AR-11039242 (AZ-242);

(21) GW 9820 (fibrate);

(22) GW 1929 (N - (2 - benzoylphenyl) - O - (2 - (methyl - 2 - pyridinylamino)
ethyl) - L — tyrosine, known as GW 2331, PPAR alphafy agonist);

(23) SB 219994 ((8)-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 -
triftuoroethoxy) propionic acid or benzenepropanoic acid,4 - (2 - (2 -
benzoxazolylmethylamino) ethoxy) - alpha - (2,2,2 - trifluoroethoxy) -,
(alpha8) -, PPARalphaly agonist);

(24) L-796449 (PPAR alphaly agonist);
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(25) Fenofibrate (Propanoic acid, 2-[4-(4-chlorobenzoyl)phenoxy]-2-methyl-, 1-
methylethyl ester, known as TRICOR, LIPCOR, LIPANTIL, LIPIDIL MICRO
PPAR alpha agonist);

(26) GW-9578 (PPAR alpha agonist);

(27) GW-2433 (PPAR alphafy agonist);

(28) GW-0207 (PPARy agonist);

(29) LG-100641 (PPARYy agonist);

(30) LY-300512 (PPARYy agonist);

(31) NID525-209 (NID-525);

(32) VDO-52 (VDO-52);

(33) LG 100754 (peroxisome proliferator-activated receptor agonist);

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

(35) bexarotene (4 - (1 - (3,5,5,8,8 - pentamethyl - 5,6,7,8 - tetrahydro - 2 -
naphthalenyl) ethenyl) benzoic acid, known as TARGRETIN, TARGRETYN,
TARGREXIN; also known as IL.GD 1069, LG 100069, LG 1069, LDG 1069,
LG 69, RO 264455); and

(36) GW-1536 (PPAR alpha/y agonist).

(B) Other insulin sensitizing agents include, but are not limited to:

(1) INS-1 (D-chiro inositol or D - 1, 2, 3, 4, 5, 6 - hexahydroxycyclohexane);

(2) protein tyrosine phosphatase 1 B (PTP-1B) inhibitors;

(3) glycogen synthase kinase-3 (GSK3) inhibitors;

(4) beta 3 adrenoceptor agonists such as ZD 2079 ((R)-N-(2- (4 -

. {carboxymethyl) phenoxy) ethyl) - N - (2 - hydroxy - 2 - phenethyl)

ammonium chloride, also known as ICI D 2079) or AZ 40140;

(5) glycogen phosphorylase inhibitors;

(6) fructose-1,6-bisphosphatase inhibitors;

(7) chromic picolinate, vanadyl sulfate (vanadium oxysulfats);

(8) KP 102 (organo-vanadium compound);

(9) chromic polynicotinate;

(10) potassium channel agonist NN 414;

(11) YM 268 (5, 5' - methylene - bis (1, 4 - phenylene) bismethylenebis
(thiazolidine - 2, 4 - dione);
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(12) TS 971;

(13) T174 ((+-)-5- (2, 4 - dioxothiazolidin - 5 - yimethyl) - 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 - ((QH - fluoren - 9 - ylacetyl) amino) ethyl) benzoic
acid 2 - ((2 - methoxy - 2 - (3 - (trifluoromethyl) phenyl) ethyl) amino) ethyl
ester);

(18) AZM 134 (Alizyme);

(17) ARIAD;

(18) R 102380;

(19) PNU 140975 (1 - (hydrazinoiminomethyl) hydrazino) acetic acid;

(20) PNU 106817 (2 - (hydrazinoiminomethyl} hydrazino) acetic acid;

(21) NC 2100 (5 - ((7 - (phenylmethoxy) - 3 - quinolinyl) methyl) - 2,4 —
thiazolidinedione;

(22) MXC 3255;

(23) MBX 102;

" (24) ALT 4037,

(25) AM 454;

(26) JTP 20993 (2 - (4 - (2 - (5 - methyl - 2 - phenyl - 4 - oxazolyl) ethoxy)
benzyl) - malonic acid dimethyl diester);

(27) Dexiipotam (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 - yI) ethoxy)
benzothien - 7 - yimethyl) thiazolidine - 2, 4 — dione);

(30) BM 131258 (5 - (4 - (2 - (5 - methyl - 2 - phenyloxazol - 4 - yi) ethoxy)
benzothien - 7 - yimethyl) thiazolidine - 2, 4 — dione);

(31) CRE 16336 (EML 16336);

(32) HQL 975 (3 - (4 - (2 - (5 - methyl - 2 - phenyloxazol - 4 - yl) ethoxy) phenyl)
- 2 (S) - (propytamino) propionic acid);

(33) DRF 2189 (5 - ({4 - (2 - (1 - Indolyl) ethoxy) phenyl) methyl) thiazolidine - 2,

4 — dione);
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(34) DRF 554158;

(35) DRF-NPCC;

{(36) CLX 0100, CLX 0101, CLX 0900, or CLX 0901;

(37) IkappaB Kinase (IKK B) Inhibitors

(38) mitogen-activated protein kinase (MAPK) inhibitors

P38 MAPK Stimulators

(39) phosphatidyl-inositide triphosphate

(40) insulin recycling receptor inhibitors

(41) glucose transporter 4 modulators

(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;

{(47) Receptron;

(48) islet cell maturation factor;

(49) insulin potentiating factor (IPF or insulin potentiating factor-1);

(50) somatomedin C coupled with binding protein (also known as IGF-BP3,
. IGF-BP3, SomatoKine);

(51) Diab I (known as V-411) or Glucanin, produced by Biotech Holdings Ltd.

or Volque Pharmaceutical;

(52) glucose-6 phosphatase inhibitors;

(63} iaily acid glucose tranquﬁ proiein,

(64} glucocorticoid receptor antagonists; and

(55) glutamine:fructose-6-phosphate amidotransferase (GFAT) modulators,

(C) Biguanides, which decrease liver glucosé production and increases the
uptake of glucose. Examples include metformin such as:
(1) 1, 1 — dimethylbiguanide (e.g., Metformin — DepoMed, Metformin - Biovail
Corporation, or METFORMIN GR (metformin gastric retention polymer));
and
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i kew se:
(2) metformin hydrochloride (N,N -dimethylimidodicarbonimidic diamide
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
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 - trinydroxy - 3 - (hydroxymethyl) - 2 -
cyclohexen - 1 - yl} amino) - alpha - D - glucopyranosyl - (1 -4)- O - élpha -
D - glucopyranosyl - (1 - 4) -, also known as AG — 5421, Bay -g-542, BAY-g-
542, GLUCOBAY, PRECOSE, GLUCOR, PRANDASE, GLUMIDA, or
ASCAROSE);

(2) Miglitol (3,45 - piperidinetriol, 1 - (2 - hydroxyethyl) - 2 - (hydroxymethyl) -,
(2R (2alpha, 3beta, 4alpha, 5beta)) — or (2R,3R,4R,58) -1 - (2 -
hydroxyethyl) - 2 - (hydroxymethyl - 3,4,5 — piperidinetriol, also known as
BAY 1099, BAY M 1099, BAY-m-1099, BAYGLITOL, DIASTABOL,
GLYSET, MIGLIBAY, MITOLBAY, PLUMAROL);

(3) CKD-711 (0 - 4 - deoxy - 4 - ((2,3 - epoxy - 3 - hydroxymethyl - 4,5,6 -
trihydroxycyclohexane - 1 - yl) amino) - alpha - b - glucopyranosyl - (1 - 4) -
alpha - D - glucopyranosyl - (1 - 4} - B —~ glucopyranose);

(4) emiglitate (4 - (2 - ((2R,3R,4R,58) - 3,4,5 - trihydroxy - 2 - (hydroxymethyl) -
1 - piperidinyl) ethoxy) benzoic acid ethyl ester, also known as BAY o 1248
or MKC 542);

(5) MOR 14 (3,4,5 - piperidinetriol, 2 - (hydroxymethyl) - 1 - methyi -, (2R -
(2alpha,3beta,4alpha,5beta)) -, also known as N-methyldeoxynojirimycin or
N-methylmoranoline); and

(6) Voglibose (3,4 - dideoxy - 4 - ((2 - hydroxy - 1 - (hydroxymethyl) ethyl)
amino) - 2 - C - (hydroxymethyl) - D - epi — inositol or D - epi - Inositol,3,4 -
dideoxy - 4 - ((2 - hydroxy - 1 - (hydroxymethyl) ethyl) amino)-2 - C -
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Tabl e 3. Conpounds of Interest Structure Physical Data EC50 (PPAR
delta) nMH®2C 0 ii 60 \--- sTh,"o ¢3 1H NWMR (400 MHz, CD30D)
87.50-7.58 (m 8 H), 6.98- 7.08 (m 6 H, 4.74 (s, 2 H), 4.4.7 H3 (s,
2 ),3.84H, 4.06-4.22

(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-chiroinositol), 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, ') vanadium,

(4) insulin aspart (human insulin (28B - L - aspartic acid) or B28-Asp-insulin,
also known as insulin X14, INA-X14, NOVORAPRID, 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 humén insulin, or Lys(B28),
Pro{B28) 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
of ULTRALCINTE;

(8} Insulin Zinc suspension (Lente), a 70% crystalline andeO% amorphous
insulin suspension, also known as LENTE ILETIN Il, HUMULIN L, or
NOVOLIN L;

(10) HUMULIN 50/50 (50% isophane insutin and 50% insulin injection);

(11) HUMULIN 70/30 (70% isophane insulin NPH and 30% insulin injection),
also known as NOVOLIN 70/30, NOVOLIN 70/30 PenFill, NOVOLIN 70/30
Prefilled;

(12) insulin isophane suspension such as NPH ILETIN H, NOVOLIN N,
NOVOLIN N PenFill, NOVOLIN N Prefilled, HUMULIN N;
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(m 1 H, 3.58 (m 1.H), 3.46 (m 1 H), 3.23-3.36 (m 3 H), 3.13 (m
21-1), 2.33 (s, 3 H), 2.31 (s, 3H), 1.24 (t, J =7.0 Hz, 3 H), 1.12
(t, J =7.0 Hz, 3H; M5 (ES) adz: 459 (MW. >3000 411 CF3 1H NMR

.5 Hz, 2
.3 Hz, 2;)0(1

300 MHz, CDCI3) 87.51 (d, J=8.7 Hz, 2 H), 7.19 (m 2 H), 6.91 (d, J
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features and péH@?%@éﬁgr@bé@ﬁ%%ﬁﬁag?& Lon are illustrated in the

di scussi on, exanp

fn. Various adaptations and

modi fi cati of$4)ARKIE | nvention will be apparent to a person of
ordi nary ski i art and such ot her enbodinents are also withi
AH 1 hOSE

the scope o

ion. Publications cited herein are

i ncor por at eqdyé) -yoe281;emdi rety by reference. CLAIMS
(17) TE-17411.

(F) Insulin secretion modulators such as:

(1) glucagon-like peptide-1 (GL.P-1) and its mimetics;

(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 - DPP — 728,
DPP - 728A, LAF — 237),

(4b) P 3298 or P32/98 (di - (3N ~ ((2S, 3S) - 2 - amino - 3 - methyl -
pentancyl) - 1, 3 - thiazolidine) fumarate);

(4c) TSL 225  (tryptophyl - 1,2,3,4 - tetrahydroisoquinoline - 3 - carboxylic
acid);

(4d) Valine pyrrolidide (valpyr);

(4e) 1-aminoalkylisoquinolinone-4-carboxylates and analogues thereof;

(4F} 2D7 272-070 (1 - (L - Valyl) pyrrolidine);

(4g) TMC-2A, TMC-2B, or TMC-2C;

(4h) Dipeptide nitriles (2-cyanopyrrolodides);

(4i) CD26 inhibitors; and

(4)) SDZ 274-444,

(5) glucagon antagonists such as AY-279955; and

(8) amylin agonists which include, but are not limited to, pramlintide (AC-137,

Symlin, tripro-amylin or pramlintide acetate).

The present compounds may also increase insulin sensitivity with little or no

increase in body weight than that found with the use of existing PPAR gamma
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1. A conpound ofs Forrmula (I11):11 wherein Xis selected froma
covalent bond, S, or O0; Yis Sor 0; represents a group selected
from-CH-c, -CH2-, -CH2-CH2-, -CH2-CH=, and Z is selected fromO,
CH, and CH2, provided whenY is 0, Zis O0; RlL is selected fromH,

C _sal Iagonlst‘d; Baéllmwyabéta:l agemmawadﬁade/\tn.gum Bufen@m@aRbbiglgnides,
and R4 are i ndépendent | y

;2?2&6 Sgg@ftﬂ@ﬁ% Sﬁiﬁ Pﬁé\%ﬂsxa ﬁgmlﬁfﬁyan@%&wm@ aggnists, arghdugl

al koxy,PrPad d??e #ddhidkd. and Rd are independently H or Cl_3
al kyl, prowdfh hat R3 and R4 are not both H nis 1 or 2; or a

pharmaceutical Iy acceptable salt thereof. I 2. The corrpiound_ of 0cI Zi mTﬁe

o of TTRAEe A Ao AP e P RSA i,
providing a method for losing wetght, 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, Normodyne, and Trandate), calcium channel
blockers (such as Adalat, Calan, Cardene, Cardizem, Covera-HS, Dilacor, DynaCirc,
Isoptin, Nimotop, Norvace, Plendil, Procardia, Procardia XL, Sula, Tiazac, Vascor, and
Verelan), diuretics, angiotensin Il receptor antagonists (such as Atacand, Avapro,
Cozaar, and Diovan}, beta adrenergic blogkers (such as Betapace, Blccadren,
Breviblog, Cartrol, Inderal, Kerlone, Lavatol, Lopressor, Sectral, Tenormin, Toprol-XL,
and Zebeta), vasodilators (such as Deponit, Dilatrate, SR, Imdur, Ismo, Isordil, Isordil
Titradose, Monoket, Nitro-Bid, Nitro-Dur, Nitrolingual Spray, Nitrostat, and Sorbitrate),
and combinations thereof (such as Lexxel, Lotrel, Tarka, Teczem, Lotensin HCT,

Prinzide, Uniretic, Vaseretic, Zestoretic).
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5. The conpound of .claim1 wherein Y is 0. 6. The conpound of claim1l
wherein Y is S. 7. The conpound of claim1 wherein Zis 0. 8 The
conpound of claim1 wherein Zis CHor CH . 9. The conpound of claim

1 whereinWepresents -CH - or -CH -CH - 222 - 10. The conpound of
cl ai m F.vBwlegios Examplesnt s - CH2- . 11. The conpound of claim1
wher ei nWepre- sents -CH =, CJ—lZdCR:ZI- --r, gx (Cj:l—ltc::-l- IegtzedTP(raom
are i ndependen se
ﬁonﬁoraﬁgfegé'&% - 3 TeSeRp OXY . P 13. Thg conmpound of
claim1 wherein B.1 is sel ected fromH Cl1_3 alkyl, Cl_3 al koxy, F,
C, and Br. 14. The conpound of claim 13 wherein Rl is selected

fromH, net EK29%calscvere-geawn in DMEMS12 Trdia shpplementéd otithi 10%FBS

wher ei 3B 1aBhiRG (BT8ch eRge L esubd L bhin R fo S ¥BRAR-Gal4
((21 4 a , an &%@?alﬁ

hydr oxy, dcety . _ COXY.
(PPARGa, y or 8) receptor and Gal4-Luciferase Reporter using the DMRIE-C Reagent.

On the following day, the medium was replaced with 5% Charcoal treated FBS growth
medium. After six hours, cells were trypsinized and seeded at a density of 50,000
cell/well into 96well plates and incubated overnight at 37 °C in a 5% CO, incubator.
Cells were then treated with test compounds or vehicle and incubated for 24 hours at
37°C in a 5% CO; incubator. Luciferase activity was assayed using the Steady-Glo
Luciferase Assay Kit from Promega. DMRIE-C Reagent was purchased from GIBCO
Cat. N0.10459-014. OPTI-MEM | Reduced Serum Medium was purchased from
GIBCO Cat. No. 31985. Steady-Glo Luciferase Assay Kit was purchased from
Promega Part# E254B.

A variety of example compounds have been made and tested, with a range of
in vitro resuits. Below are representative compounds and data; in some cases, where
multiple ECsq¢’s are shown, multiple measurements were taken. Naturally, different
compounds in Formula (1) may have not have activities‘identical to any one compound

below.
Table 2. In Vitro Data
Compound Number ECsp (PPAR delta) nM
1 9.2,5.6
2 0.02,0.33, 0.03,047,1.5
3 0.08, 0.04
4 29.6
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16+ The conmpound of cl aim 15
fromH F, d, nethyl,

and net hoxy.
wherein R4 is independently selected fromF, Cd, nethyl,
trifiuoronethyl, fluoronethyl,

wherein R3 is independently sel ected
17. The conpound of claim 15
nmet hoxy,
di fl uoronethyl, chlorodifl uoronethyl,

di chl gr of | uor onet hiyl ,

romet hoxy,
conmpound-of claim1 wherein

f | uor ofret hoxy,
di chl or of | uor omet hoxy and tri

di f ~GIlorodi FTuo -
AR B a2 0 e

23 i s selected from nethyl net hoxy, H

d: Br, I, OH -CHCF3)2, CF3
-COCH,|, and R4

is selected ffomH d, and nethyl.

-0CF3, -N(CH3) 233,39-432C00H, and
19. The
Ol

conpound—of—ctat-mi—wheretn
met hoxy,
di fl ugronet hyl ,

and R4 i% selected fromF, d, nethyl, 20| uor onaet hyl
f | uor onet hoxy,

t h\l!

H ] ) P2 1] - nm
o-tS—Serectea—T+1om T LI} A I e TITy T ah

| uor onmet hoxy, trifluoronethyl,

trifl yoromet hoxy,

conpol

and met Noxy.

Z0. The compound of ciarm I wherei

R1id selected ffomH, CF3,imethyl, C, and metHoxy. 21. The
nd of claim?20 wherein{X is a coval ent bond. 22. The
conmpouynd of claimg21 wherein|X is coval ent bogg sis Sand Z is O.
pMherein X is 0 an '% I's 0. 24. The

23. The conpound of claim1

conpoynd—of—claim 1 which isiselected fromacetic acid,

144( 2R) - 2- hydr oxye3- (4-trifl
propylisul f anyl ] - 2- net hyl - phe

uor onet hyl - phenoxy s, 56
noxyl ; and acetic acid,

144( 28y=2-"hydroxy=3=(#=tr11
sul fany1] - 2- met hyl - phenoxy .

roromethyt=phenoxy)=propyt
25. A pharmaceupical conposition

conprilsing a conpound of clafm 1. 26. A conmpound which is
1442-§thoxy-3-(43£r|fluorone.hyl-phenoxy)-propOé%]-2-nethy|-phenoxyl-
-acetijc aC|d:

13 79

14 16.2,21.5

15 0.76, 0.56, 0.88, 3.4,5.0, 1.1

16 224,275

17 42,32, 1.5,4.5, 0.69, 2.7

18 43,43

19 75,65

20 3.4,14.6,14

21 3.7,4.2

22 1.3,2.6,1.4,2.1,4.2,2.3

23 70
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24 6.3, 6.6, 5.1, 6.6, 6.4,3.7
25 252,89, 8.8

26 126

27 119, 18.5

28 57.3,67.8

29 62.1

30 239

31 >1000

32 11.2,11.2

33 4.7, 4.6

34 16.3,17.7

35 23,4.1

36 529

37 19,29

38 6.9,7.7,19.7, 6.5, 4.6
39 12.5,17.9

40 393,43.7

41 144

42 8.0,7.9
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43 43.2
44 243
45 618.3

The compounds in Table 3 are also of interest, which have been made and

fested likewise:

Table 3. Compounds of Interest

Structure

Physical Data

EC50 (PPAR delta)
nM

HO,C._.O

"H NMR (400 MHz, CD,0D)
§ 7.50-7.58 (m, 8 H), 6.98-
7.08 (m, 6 H),4.74 (s, 2 H),
473 (s, 2 H), 4.06-4.22 (m,
4 H), 3.84 (m, 2 H), 3.73
(m, 1 H), 3.58 (m, 1 H),
3.46 (m, 1 H), 3.23-3.36 (m,
3 H), 3.13 (m, 2 H), 2.33 (s,
3 H),2.31 (s,3H), 1.24 (t, J
=7.0Hz 3H), 112 J=
7.0 Hz, 3H); MS (ES) m/fz:
459 (M-H").

>3000

HO,C._O

® o
s S/‘\/\o

"H NMR (300 MHz, CDCl)
37.51(d, J=8.7 Hz, 2 H),
7.19 (m, 2 H), 6.91 (d, J =
8.5Hz, 2H),6.62(d,J=
8.4 Hz, 1H), 4.56 (s, 2 H),
4.07 (t, J = 5.3 Hz, 2 H),
3.01 (t,J=7.0Hz, 2 H),
2.21 (s, 3H), 2.06 (m, 2 HY;
MS (ES) miz: 423 (M+Na®).

17.6

G. Other Embodiments

The features and principles of the invention are illustrated in the discussion,

examples, and claims herein. Various adaptations and modifications of the invention

will be apparent to a person of ordinary skill in the art and such other embodiments
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are also within the scope of the invention. Publications cited herein are incorporated
in their entirety by reference.
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CLAIMS

1. A compound of Formula (II):
II

o Ry
/l\/X Ry R4
o .
O’W~\
: Yo K “Z Rj
HO H
wherein '
X is selected from a covalent bond, S, or O;
Y is S or O;

e Woneee represents a group selected from —CH—,
—CH,—, —CH,—CH,—, —CH,—CH=, and.

7 is selected from O, CH, and CH,,, provided whenY is O,
Zis O;

R, is selected from H, C, ;alkyl, C, salkoxy, halo, and
NR_R, wherein R, and R,, are independently Hor C, 5
alkyl; '

R, 1s H; o

R, and R, are independently selected from H, halo, cyano,
hydroxy, C,_sacyl, C,_s alkyl, C,_, alkoxy, and NR R,
wherein R, and R, are independently H or C, 5 alkyl,
provided that R, and R, are not both H;

nis 1or2;

or a pharmaceutically acceptable salt thereof.

2. The compound of claim 1 wherein X is S or O.

3. The compound of claim 2 wherein X is O.

4. The compound of claim 1 wherein X is a covalent bond.

5. The compound of claim 1 whereinY is O.

6. The compound of claim 1 wherein Y is S.

7. The compound of claim 1 wherein Z 13 O.

8. The compound of claim 1 whereir Z is CH or CH,.

9. The compound of claim 1 wherein -----W----- represents

—CH,— or —CH,—CH,—- '
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10. The compound of claim 9 wherein -----W----- repre-
sents —CH,—.

11. The compound of claim 1 wherein -----W----- repre-
sents —CH—, —CH,—CH=, or —CH=CH—.

12. The compound of claim 1 wherein R, and R4 are inde-
pendently selected from H, halo, cyano, C, . alkyl, and C, 4
alkoxy.

13. The compound of claim 1 wherein R, is selected from
H, C,_, alkyl, C,_; alkoxy, F, Cl, and Br.

14. The compound of claim 13 wherein R, is selected from
H, methyl, methoxy, F and Cl.

15. The compound of claim 1 wherein R; and R, are inde-
pendently selected from H, halo, cyano, hydroxy, acety}, C, _,
alkyl, and C, _; alkoxy.

16.The compound of claim 15 wherein R, is independently
selected from H, F, Cl, methyl, and methoxy.

17. The compound of claim 15 wherein R, is independently
selected from F, Cl, methyl, methoxy, trifflucromethyl, fluo-
romethyl, difluoromethyl, chlorodifluoromethyl, dichlorof-
Tuoromethyl, fluoromethoxy, difluoromethoxy, chlorodifiuo-
romethoxy, dichlorofluoromethoxy and triffuoromethoxy.

18. The compound of claim 1 wherein R, is selegted from
methyl, methoxy, H, Cl, Br, I, OH,—CH(CF;),, CF;,
—OCF;, —N(CH,),, —O0—CH,COOQCH, and —COCHj,,
and R, is selected from H, Cl, and methyl

19. The compound of ¢laim 1 wherein R is selected from
H, F, Cl, methyl, and methoxy, and R, is selected from F, Cl,
methyl, fluoromethyl, difluoromethyl, flucromethoxy, d_if— _
luoromethoxy, trifluoromethy), trifinoromethoxy, and meth-
OXy.

20. The compound of claim 1 wherein R, is selected from
H, CF,, methyl, Cl, and methoxy.

21. The compound of claim 20 wherein X is a covalent
bond. "

22. The compound of claim 21 wherein X is covalent bond,
Y is Sand Z is O.

23. The compound of claim 1 wherein X is O and Y is 0.

24, The compound of claim 1 which is selected from acetic
acid,  {4-[(2R)-2-hydroxy-3- (4-tnﬂuoromeﬂzyl—phenoxy)
propylsulfanyl]-2-methyl-phenoxy}; and

acetic acid, {4-[(2S)-2-hydroxy-3-(4-trifluoromethyl-phe-

noxy)- propylsulfanyl]-2-methyl-phenoxy}

25. A pharmaceutical composition comprsing a com-
pound of claim 1.

26. A compound which is {4 [2-ethoxy-3-(4-trifluorom-
ethyl-phenoxy)-propoxy]-2-methyl-phenoxy } -acetic acid.
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