10

15

20

25

30

WO 2005/ 030694 PCT/ US2004/ 030188
4- ( ( PHENOXYALKYL) THI O) - PHENOXYACETI C ACI DS AND ANALOGS
WOEROSS3REFERENCE TO RELATED APPLI CATI ONS 5 Thi BCT/US2004/030188
Application clainms priority to United States
Provi sional Patent Application No. 60/504069, filed
Septenber 19, 2003, which is hereby incorporated by
reference in its enti rety STATEMENT REGARDI NG
FEDERALL §§ éﬁgﬁ ESEARCH OR 10 DEVELOPMENT The
£V EHERHPHEN QR¥ACGRAI Lt AGHDY AND ADRLOGS
beI ow was not federally sponsored. 15 BACKGROUND OF
THE | NVENTI ON Car di ovascul ar di sease (CVD) is
preval enCROSBHRERBRENGITO BELATER ARBEGATHONS wi t h
ot her disease states such as di abetes and obesity.
Many 20 popul ation studies have attenpted to identify

t he ThissApplicationscidinTs pi?:ld'rlty ©f Uhifb8tate WP eVishbris Fatent
i poprotei n cholesterol (LDL-QC),

I f
Anﬂ‘ﬁvgt'qsh &ené%p%@&é; %@' SeplegnRareld, 4843, (wweb@h@lepy and
médﬁ%‘fa@é@b? r&%r%&hn%?ﬂﬁé& |'i poprotein chol esterol
( -C) are considere e anong the nost inportant.
Currently, there are few therapies targeting |ow
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sensors regul ati ng t heDEYELEPMWMBNTOf genes involved in
glucose and |ipid honeostasis. Agonists of the PPARa
subtype, such as LOPID(r) (genfibrozil) and TRI COR(r)
(f enpkirbsédreh .ardnde\RUsEHh &itof He INBNISHARYsGHBREYRFow Wé%hwot
as 30 AVANDI A(r) (rosiglitazone nal eate), are used f

federally srensesed. of dyslipidemia and di abetes,
respectively. Another nmenber of this nuclear receptor
famly, the 1 WD 2005/030694 PCT/ US2004/ 030188

BACKGROUND OF THE INVENTION

Cardiovascular disease (CVD) is prevalent in the world and is often
associated with other disease states such as diabetes and obesity. Many
population studies have attempted to identify the risk factors for CVD; of these,
high plasma levels of low density lipoprotein cholesterol (LDL-C), high plasma
levels of triglycerides (>200mg/dl), and low levels of high density lipoprotein
cholesterol (HDL-C) are considered to be among the most important. Currently,

there are few therapies targeting low HDL-C and triglycerides.

The peroxisome proliferator-activated receptors (PPARs) are metabolic
sensors regulating the expression of genes involved in glucose and lipid
homeostasis. Agonists of the PPARa subtype, such as LOPID® (gemfibrozil)
and TRICOR® (fenofibrate), and agonists of the PPARYy subtype, such as
AVANDIA® (rosiglitazone maleate), are used for the treatment of dyslipidemia

and diabetes, respectively. Another member of this nuclear receptor family, the
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per oxi some proliferator-activated receptor delta (PPAR
delta or PPARS) is also a necessary transcription

wo awsosoepeported to be involved in regul ati ng PENES2004/030188
involved in lipid netabolismand energy expenditure.
PPAR delta has been shown to act as a "gateway"
receptor nodul ating the expression of the other 5
PPARs (Shi et at., 2002, Proc Natl. Acad. Sci

USA,
oSBT e B BT MRS B s o o

ndviegbaytirarescpiptisrs faatorirapbite@fo b InvBRAG n ?@éﬁ
ose tlssue,, and 3) PPA hraﬁ‘]sg?’}]es

'W@'kﬂ%@t" Wgt"ﬁ?tlg?' and euargmmﬁn@ltyra rPRAGIdeltadas been
O% t y”
I'gagz 366) 'h;sneg %Eﬁé\ga)f }gﬁ%t%ﬁu@ﬁeﬁ 'éggllé‘gg es? %'59‘203 ﬂEFa?tQ,er
PRARE tehuel alg 2002 ProckiathécadaBdioddBAaDI(EYi 28132648). Each

gty ST has 7 GSYR Brevs cisBiitan 1) aARs Samerbaishest
cqpeasirmahy R pRperadl Ribefy rpeih ke HANE! ShA3 PPARs

of its function in e naln’'e
hagfthe védestidistgbuimumn d@lqurr(odedlb adult eat((Beaubmttez akl 1996, ,
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|n¢lﬁdﬁln99|8é9)klcﬁfﬁyﬁaﬁc$drﬁb1av\aé(ﬂagﬁe gﬁ@ rsﬂélae?al |r2‘u§dlé3l’hdifﬂ%%\‘ EVal.,
and a decrease in

1919:7p§ g@é qvﬁﬂ%??su e effect on glucose (although

insulin Ievel s were decreased in nonkeys). HDL-C
renmoves chol esterol from peripheral 20 cells through a
pr odtesentnl padentligands éordPiohBS thawe beengnibfistidd, pfihdding a

f f [ | ul
oelthh ha Sl e i DbBAP IS meah BN 5he Fsuh piseeicR these
coﬁcrdouﬁdﬁmdblﬂib raiceDbiboivitz B di. 22 @D kF)EBé‘EeﬁTﬂéQBPg%@g%)

ette transForter Al (AB &Zg}Lawn et al
ang obesp hesiis, e Gcaweneh@ls)zo rocmetl ARRARSCI. USA
9BEIEI0BLESN )R é}?%réd%%\’i’ﬂ High bOSEARBpEE R%&Tes?aoﬂ (HpL-C)

hrough 25 transcrl pti onal gula
angta @ﬁzcrea%mltrlglyp@@desxla\tllh lithe affectIm glucb&f\(eﬂﬁbﬁgh insulin

dyc n~of ABCAL NA expr essi on

B a0 L 0 bR D, S S e
cellaetmd)lsgh a ppaddsstaticd relers@ BRYIESRYGIaRM PR el?rteeﬁrgi and Rife-
| E&eqladﬁ %B {)ﬁ%ae thereby inhibiting t

ImfngesiEPrfR HENTeT Ghelesterol pad |PBﬁ§Dh<E>Pid§tfpﬁbe
apbl irf AN c3fhJbyRAt GHQDESFS%QH%

psftgip?ﬂ)édr ugs V\d/r?l‘ﬁch decr ease f@éﬁgtﬂféb{?ﬁsolﬁ&]ﬁg cassette
transporter A1 (ABCA1) (Lawn et al., 1999, J Clin. Investigation 104(8): R25-
R31). PPARS activation has been shown to increase HDL-C level through
transcriptional regulation of ABCA1 (Oliver et al., 2001, Proc. Natl. Acad. Sci.
USA 98(9): 5306-5311). Through induction of ABCA1 mRNA expression in
macrophages, PPARS agonists may increase HDL-C levels in patients and
remove excess cholesterol from lipid-laden macrophages, thereby inhibiting the
development of atherosclerotic lesions. Existing therapy for

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



2 WO 2005/ 030694 PCT/ US2004/ 030188 little effect on

HDL-C, and the fibrates, the PPARcc agoni sts that have
wo ows/opwbency and i nduce only nodest HDL- C el eREL/U82004/030188

In addition, |ike the fibrates, PPAR8 agonists nay

al so reduce triglycerides, an additional risk factor

for cardiovascul ar di sease and di abetes. El evated

free fatty acid |l evel has been 5 shown to contribute

eSS oIS SRR SRRL D S AL
paRERS ﬂl@kﬁdﬁil(ctgﬂﬂ)j mNHgstJﬂlDl).-.C diklbffon. #dadon @é?m ?érates

F% Enovvn PPAR dﬁl ta agoni sts variously useful
PiryBeAdeRiste may 2 o} Eﬁﬁjé’Pést,nglweftﬁ’leﬁea@Qdﬂélpoeh rski factou fter

cal(fdléﬁé_’&ﬂﬁal(&% bAddigh t%l . ’Ele\faqgﬁirea g tg/ﬂggjig\\éé&@ﬁ)pegp
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Adiver et al rocee |ngs (e}
5  shgwindecentadsute fie insnlin ezbiStateandbrayression of didBéles _IgBoden G.
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Mamduﬁ!)wham:(eyll ehpBesterol efflux fromthese cells. 15
Summary of the Invention The invention features

conmpounds of Fornula (1) below OHRL 20 R5 (1)
25 v caplge OBk PP AR DB B B T s o
10 hyperligigemigy dizbates, ahatheloscierosis hdlsddL-165041 (Leibowitz et al.,
2000) and GW501516 (Oliver et al., Proceedings of the National Academy of
Sciences of the United States of America (2001), 98(9), 5306-5311).
Treatment of differentiated THP-1 monocytes with GW501516 induced ABCA1
mRNA expression and enhanced cholesterol efflux from these cells.

15
Summary of the Invention
The invention features compounds of Formula () below:
R4
X R
O/l\/ \Ei 2 /@R4
YMZ Ry
R Rg
20 0]
wherein
X'is selected from a covalent bond, S, and O;
25 YisSorQO;
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Rl and R2 are independently selected fromH, Cl.3

al kyl, Cl1.3 al koxy, halo, and NRaRb wherein Ra and Rb
ware@siosependent |y H or Cl1.3 alkyl; 5 R3 and RACHDS2004/030188

i ndependently selected fromH, halo, cyano, Cl1_5

al kyl, hydroxy, C 2-4 acyl, Cl.4 al koxy, and NR , Rd

wherein R,. and Rd are independently Hor Cl1_3 alkyl,

provi ded that R3 and R4 are not both H 10 R5 and R6

2l ot B aded LGS BIER B0 85 Yenyi oxy,

C3_7 cycloal kyl, C3_7 cycl oal koxy, C3_
7cycl oal kyl - C1_7al kyl , C3_7c¥cl al kyl - C1_7al kxoy
C3_ﬁ1y%rl‘q) 2% Bidgrendeylyispiec e%?{gm , C1-3alkyl, C1.3 alkoxy, halo,

a3 B I it h
For e B R) e e e e Ry BT SRy RiE e

R6 and the carbon atomto which they attach together

for cl oal kyl 5+ - e red het erocygl e;
n°1 Fepind RaHE InapeXderfly sBiectfo ROREIT BRI oRRTER SR
phamyaesxy, iCal hyyl 2CGgptkaRY cartBNR Rh@heedin R2andMr, are

i nvention al so featur e]ss conposi tions that include one
or &pe %ihasCos allkyr Aisvided thabRe apd Fhaarawet bethda
carrier or excipient. These conpositions and the

nmet hods bel ow may further include additional

pharReaerdiRe a8 independendlysgptanted frouchalasphemi,ds1aali, @gs

age I - S | ewer.i n ent s r_.bot h

3 w05 FaBERILES R oy bRy G e ety e

t he 7cyslealkyle@;.jatiofl UOeyoltlkgHE 1 pdlkxsy, 1T, tYoalkHokpeggalkyl,
compounds or, c osi fions in various nethods for
tree?ﬂdng?”ﬁyp gﬁ%?’?(‘g‘#” OX¥nfi biting the progression

of, a condition directly or indirectly nedi ated by

PPAR delta. Said condition includes, but is not

linited tRsanfl BotagetherdammaiCovatiolifanyl or Csealkenylidenyl, or Rs,

Re and the carbon atom to which they attach together form Cs.;

cycloalkyl or 5- or 6-membered heterocycle;
nis 0, 1or2; and
mis 0, 1 or 2;
or a pharmaceutically acceptable salt thereof.

The invention also features compositions that include one or more

compounds of Formula (1) and a pharmaceutical carrier or excipient.

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

lowering agents, or both.
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5 di seases, Metabolic X Syndrone,

hyper chol esterol em a, hypo-HDL- chol esterol em a,
whywsen3dsBL - chol est erol em a, dysli pi dem a, PCT/US2004/030188

at herosclerosis, and obesity. One enbodi nent of the

present invention is a nethod for treating a 10

PPAR-del ta nedi ated condition, said nethod conprising

adm nistering to a patient in need of treatnment a

pharnaceuticallg ef fective anmount of a conpoun

. d ol
conPHS§ FAtPEEseh the by andipRincluggTIRIOds oh Hainddhe 3[§plosed
co&r@%uﬁ%%%bni/ﬁg‘réﬁi%é Hvhfo MBiHaed f&qredtaag!n B%efwbg%, ke

onset and/or 1nhibiting the progressi
inHPBIARY thee pEOgTeskion ofl acemdiitianadirectyiod indinecthoohedi@mipd by PRAR

dmni I 0 afient ir ._treat a

el s bt e b Biepeby S bob Mple b a8 hsaavSpvter
dieerBe SVktabnlidesSyhdrethe, Rgp&icholedterdlsmig | gpoHDL-

condi tj ons that n be treated \gith,g PPAR .
chalestesolegi Ryperilidi-chrlesigraledin: AvpiRidemisy Athespsairrpeis, and
obgaf¢li ovascul ar di seases, Metabolic X Syndrone,

Ayper chol est erol emi a, hypo- HDL- chol est er ol em a,

hyper-LDL- chol esterol em a, dyslipidem a,

nyp ot F5FoRR e e BASER ey b8 FEMcR ot fEcEFS
PRARIelte madatbgsidrultibentaid(metboddionprisimeadrhipistericato a
ol e Sop ol R P S B  Hhoun
or BB hfHokitioAtEschb&d hbfdin (> 150 ng/dl). Additional

features and advantages of the invention will becone
apparent 30 fromthe detail ed di scussion, exanples,

and ' . i s

es Ao er B dsnp g Re G ES g T oRi ArhEfiod for impibiing the
onsehaedy/ot inbitstingptitegprogregsivongfeuRBARedelfeomediaded ondifion, said
métpngd %g%vp(?is%ljg%r{%is%gr?%d %né pgﬁgntqﬁtnggg of ?r]:aaynﬁ’e':nqga them
pharmaceutically effective amount of a compound or composition described

herein.

Examples of conditions that can be treated with a PPAR delta-agonist
include, without limitation, diabetes, cardiovascular diseases, Metabolic X
Syndrome, hypercholesterolemia, hypo-HDL-cholesterolemia, hyper-LDL-
cholesterolemia, dyslipidemia, atherosclerosis, and obesity. Dyslipidemia
includes hypertriglyceridemia, and mixed hyperlipidemia. For example,
dyslipidemia (including hyperlipidemia) may be one or more of the following
conditions: low HDL (< 35 or 40 mg/dl), high triglycerides (> 200 mg/dl), and
high LDL (> 150 mg/dl).

Additional features and advantages of the invention will become apparent

from the detailed discussion, examples, and claims below.
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Preferred conpounds of the invention are potent PPAR
delta agonists that have at |east one and preferably

wo aws08060hr ee of the foll owi ng characteri sti cSPCTMIS2004/030188
adm nistered to patients with hyperchol esterol em a,
hypertriglyceridem a, |ow HDL-C, obesity, diabetes
and/ or Metabolic X Syndrone: 1) increasing HDL 10 C
level, 2) lowering triglycerides, 3) lowering free
fatty acids, and 4) ipsulin |evels.
| nprovenent in HDL- ngﬁad%t(ﬁ)ﬁ?‘if&%ﬂ’?'ae levels is
beneficial for cardiovascular health. In addition,

decrrasadentreeatifred Eérﬁgwﬁ%hﬁ@éhtéfﬂlﬂwq ERpdHdYof F%?h'n@%

. contributes to reduce obesity and iorate or

in thecahaye dHapaarssection, ppametbpds of geingghemi qui t ousl y
expressed, can act as a gateway receptor that
regul ates the expression/activity of other nuclear
r ecEmfer@dst!hpcamdetdﬁ ¢ine inPBAIR:N at%opotentSIPIaARajeltBFé‘g‘Bmsts that

naliplah up SN Ric gy BuRopiree oh i plieeBocharaqtenistios
wh%h%@jnhﬂﬁﬂet%hquahéntbefvn N&%t%léﬁe%lér‘ﬂlé 'Fu‘?p@r*t'ﬁél?@éndemla

eceptor corepressors S encl ng nedl at or

'0"Y'E'tql-n€r @bgaily; H‘ﬁh@é@%ﬁwpﬁMﬁ?éabfé'@ébBw@rpmesﬁAmrewHDL-
C 1808, B Rt IR REEe e I AR S farly SIA 2RE ) docreasing

protetn), and
insgiim mmlwnbnmpwémlehylndéﬁmi eud ijglyderiie lavels wbeneﬂmal for

; h and, .t di abet es,
ool AL Bl B A e AR B b S AR S ¥y
acielg wptrmutéihto reiduat obe@iBPand Bretiordaé br pASRAt digdbtddSA,
99(5): 2613-2618). 25 Sone aspects of the invention

relate to treating hypertriglyceridema, raising

| ev PP%FDBeI't‘prelﬂngﬁﬁUﬁ&élﬁé%r@s@é% (‘ii]‘%g/ao%?tla@% s htor

total chol ester Preferably,
that regilatestthe expressioo aotiviy of @ﬂhler npcleaemeptors suties other

erRfenton (HaEbPeaRiudtEtR o gh 81 Bl BFk Bp/Blihethies
adbbgéﬁémeSmd&cVﬁDBQQMdH&@%réE@TéMWéI@@%@ﬁ shB&n to be
i nventi Qfgltf:hs further described bel ow,

asIQEAIPH ¢ 8ﬁ‘UiCLeazEF‘?%?ri?tﬁ‘érocoﬁpreﬁéPTsoﬁMRTAQS”mm megiator for
retﬁ%@&r‘rﬂ‘ﬂ@ml@)ho%}‘l%gﬁéépto@ ﬁqﬁﬁlﬂ @MR@% hlStOﬂ&)

Adm ni stration Bi ol ogi
demraigps E@ssetiatedtrepressdr protein), and HDACs (hlstone deacetylase).
Thus, conditions directly mediated by these nuclear receptors, such as obesity
and type Il diabetes, can be indirectly mediated by PPAR delta (See, for

example, Shi et al., 2002, Proc Natl. Acad. Sci USA, 99(5): 2613-2618).

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

with other existing therapies.
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The term "subject"” as used herein, refers to an
wa@riosmbeeopr ef erably a manmmal , nost pref er abl yPer/is2oe41030188

who has been the object of treatnent, 5 observation

or experinment. The term "therapeutically effective

amount" as used herein, nmeans that anount of active

conmpound or pharnaceutical agent that elicits the

ZL?#E ! g?lelp,twﬁ r’}[e%éefrid?agl: g&g@g;ﬁp qﬂﬁtch"sé% gn ?sygrtrgnged as
folloREE Al) Ghstns; B?t%'iﬁ;fb%hdé*b) 8pstheak; OPEbRkulgtio®hAg"

clinician, which includes alleviation, prevention,
Admigistratien; Ebbsen) %l@losgcabExamele@nﬁétOtber gmbgdm@mt@,rarmf
Clmgg synptons of the disease or disorder being
AM8ated. Conditions directly or indirectly nedi ated by
PPAR delta include, but are 15 not limted to,
di abet es, cardi ovascul ar di seases, Metabolic X
Syndrone, hyperchol esterol em a,
hypo- HDL- chol est erol em a, hyper-LDL-chol esterol em a,
dysl i pi dem a, atherosclerosis, and obesity. For
t herapeutic purposes, the term"jointly effective
amount” as used 20 herein, nmeans that anmount of each
active conpound or pharnmaceutical agent, alone or in
conmbi nation, that elicits the biol ogical or nedicina
response in a tissue system aninmal or human that is
bei ng sought by a researcher, veterinarian, nedica
doctor or other clinician, which includes alleviation
of the synptons of the disease or disorder being
treated. For prophylactic purposes 25 (i.e.,
inhibiting the onset or progression of a disorder),
the term"” "jointly effective anount” refers to that
anmount of each active conmpound or pharnaceutica
agent, alone or in conbination, that treats or
inhibits in a subject the onset or progression of a
di sorder as being sought by a researcher,
veterinarian, nedical doctor or other clinician.
Thus, the present invention provides conbi nati ons of
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30 two or nore drugs wherein, for exanmple, (a) each
drug is admnistered in an independently
wo b@sapeat i cal |y or prophylactically effectivePEnoswm4/030188

(b) at | east 8 WD 2005/030694 PCT/ US2004/ 030188 one

drug in the conmbination is adm nistered in an anount

that is sub-therapeutic or sub-prophylactic if

adrri ni stered al one, but is therapeutic or prophylactic

adm ni stered in conbination with the second or

%‘m?onal drugs according to the invention; or (c)

both (or nore) drugs are admnistered in an anmount

that is sub- 5 therapeutic or sub-prophylactic if

adniThiedegnéaukiedhes usa hereln, refersdp entanimal; preferably a

R EE orEiebd a2l RhEVES poBR T el Bl one

obeervatoparexp@fmentsubst i t uent group, "al kyl" and
"al koxy" include straight and branched chai ns 10
having 1 to 8 carbon atonms, such as Cl-6, Cl-4, C3-8,

Q-5 heQérrﬁ”%e%ﬁé%flcél@r&%ctr\%‘éjmoml’ 88 Bis&d &M ?ﬁeeﬂﬁttﬁgb

i ncl ude both substituted and unsubstituted noieties.
anfmnt obRekis eomEuNgArippRrmackutisalsagent that elicitstthg biological or

iy PP ST e s
res&eqmd’;ﬁryVeteﬂnammmdﬂmw Hoctonelcxgtbet ?ﬂmcmm IV?W)H mg@u}?%xy |15

t
ayigtcsh Syp Uy bratinenh ot iy AEhg ST LoIoHBE cshign ot the
syipkoths 8f teiseast! dfisor@érhein dgﬁiréé?té?zl i ncl ude

unsubstituted or substituted noieties with one or nore
substitutions, such as between 1 and 5, 1 and 3, or 2

and chrRihsisl ikl Br ,rsmgcﬂ)?n %at%agptpﬁ:m XeR8 b d16ad T are

(di hydr oxy, ar uoro
notlliffted ecn,tdlebétles,r «,ﬁrdnzyi;culmrdlammnh’tdtaﬂ)omJ)bﬁynumm@l,) :

Ex ubst | ud I kyl ,
ny PR SerBledo RlstokPE ettt min Piseh i dRlaSyplemia,
dyBgsieéney, @W@érbyttlero%rsb@ﬂﬂwﬁbbbw tifl uoromethyl, and

3-i odocycl opentyl), hydroxyal kyl (such as

hydroxynet hyl , hydroxyethyl, 2-hydroxypropyl),
am peakdethp e&wga§esa%@erﬁr ha/.f\ ly 88 ;quaw s used

3- am nopr opyl am nopro
hemlnrmaanyIthatainkqurtﬂor(yaq:h eyﬂrmmrhpbunq)beplyamaqdu;ncal agent,

heter eraocycl vyl al kyl , he oxyal kyl,
215t G B3P g LB B HGBlB & s RS SE in o
tishpd syienG bytinaadyor dlukndn theursrbems% sought by a researcher

2- tetrah%drop}/ anoxg I kP/ i oal kyl al kyl $such as
veterinarian, medical doctor 6r othef clinician, which mcludes alleviation of the
symptoms of the disease or disorder being treated. For prophylactic purposes
(i.e., inhibiting the onset or progression of a disorder), the term “ “jointly effective
amount” refers to that amount of each active compound or 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
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MeS- al kyl ), thiophenyl al kyl (such as phS-al kyl),

carboxyl al kyl, and so on. A di(C 1-3 alkyl)am no
w@e@ap3ionc] udes i ndependently sel ected al kyl gPOI/PS2004/a30188

form for exanple, nethyl propylam no and

i sopropyl met hyl am no, in addition dialkylam no 30

groups having two of the sanme al kyl group such as

di met hyl am no or diet hyI arri no 9 WO 2005/ 030694 ’

PCT/ USZ 04/ 0%&18&? The ter " includes .
ONGHTHG Al h§7 COMBHTAIOT (oA DI SP b Ao dhE s sHerierapeutic
or@ﬁﬁfﬁééh?@ﬁtlé ﬁ@dﬁﬁh@te@éd am\éebw 13 %é?fépélﬂﬁ%r &B?h%‘actlc when

car bon- car bon d (sp2). enyl s i'nc

ad@mn@tgred(lmcomhfmtyon \lytbeelse@npd or gd@lpogalehygs emordlng to the
t
m@ér{t%b) ar y?) b%blrl’ c?rg'ﬁgér%) d?@ésp%rg{%@ﬂs\’érg% érq an %'Iﬁpu&t Mlls sub-
thenadeetbc on sublpiosiodadiienf addinisiéredhsonie) Yutars thevdeudit or
f,z-xi & ﬁnds and {eéi }e onds, such as _
propiydaglic,whel gdminig e‘g -as al kynyl s herein.

Al kenyl includes cycl oal kenyl. C's and trans or (E)
and Z) forms are included wthin the invention.

§$S omww naied tast ureddeipintanshwhethenused alone or as part
b e LU in
o 810 B P 5y i
havmg ute8 czawbdma’@lnhsy ssuubsammu;t €d4 sty gai(gzh;t ochry oth@ndange and

d hyd . d | h
ni 3 p e SRR e e Rt rklpnidon nivetes. For
Y 4. eawmnwyé@ inddey metisyl, GtAg, n@abwlyltséprob?l n-butyl,

rocarbon radi cals having a m xture of bonds
IS%mﬂylt segPEthJridYl, BipeRtyhss- n”ps?éwlmiw %Wntyl aa@ethylbutyl
I
ne%}&;gﬁg/gl f/}%)fl i‘-¥1%3§/lfaer|r?ﬁ]i ﬁﬁéinylﬁé %lkﬁ%‘?ﬁad‘égl Lolx‘ﬁ’m%d from
th@g&j/lwaméemntm $eaightodr tﬂammm alkghgrogpsu Mlkyléand

cety erm... " as. use er el
RERYbehiE UrubauhieR B mod 3G St o
sub&ﬂﬁlom(klmh%sdﬁetweéﬁ 124y, Pand 3| by D &g Qsehstuerit®  The
exanpl e, ti@df acy cl udes V\/lthout I|mtat|on
SUQé@P?PtS maygggdhe sap‘@:@ y@q@m dimeigYior-amitap Cfi@m) or
difreAN@NIREBRAAR QA8 RoRTeth 1AL BSERE] B:a ptﬂé’@ Q?B%

I rgrm& chl or oﬂgjn Ingr g ﬂ Sér rrB) ar yrA of ’ntuted
alls ntlusy l@alﬁaikw(@ucln @sélnomm@ibyt chloremmetil, dlﬂuoromethyl
perchloromethyl, 2-bromoethyl, trifluoromethyl, and 3-iodocyclopentyl),
hydroxyalkyl (such as hydroxymethyl, hydroxyethyl, 2-hydroxypropyl), aminoalkyl
(such as aminomethyl, 2-aminoethyl, 3-aminopropyl, and 2-aminopropyl),
alkoxylalkyl, nitroalkyl, alkylalkyl, cyanoalkyl, phenylalkyl, heteroarylalkyl,
heterocyclylalkyl, phenoxyalkyl, heteroaryloxyalkyl (such as 2-pyridyloxyalkyl),
heterocyclyloxy-alkyl (such as 2-tetrahydropyranoxy-alkyl), thioalkylalkyl (such as
MeS-alkyl), thiophenylalkyl (such as phS-alkyl), carboxylalkyl, and so on. A di(C
1.3 alkyl)amino group includes independently selected alkyl groups, to form, for
example, methylpropylamino and isopropylmethylamino, in addition dialkylamino
groups having two of the same alkyl group such as dimethyl amino or

diethylamino.
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substituted aromatic hydrocarbon ring system such as

phenyl and naphthyl. Wien the Ar or aryl group is
wawsstont ed, it nmay have one to three substi t PE€RUS2004/030188

whi ch 30 are independently selected fromC -C8 al kyl,

A -C8 al koxy, fluorinated d-C8 alkyl (e.g.,

trifluoronethyl), fluorinated O -C8 al koxy (e.g

trifluoromethoxy), hal ogen, 10 WO 2005/ 030694

PCT/ US2004/ 030188 cyano, G -C8 al kyl carbonyl such as

acetyl, carboxyl, hydroxy, amno, nitro, Cl-C4

al kynh@ntlenm élkeﬁyl” mled!e@]opﬁ}énaﬂ)kyuBstlttﬁbd %a@hﬁbﬂﬂéﬁh aRyno

ad-c alk ]2 wherein the al kyl” groups can
br%récftqﬁ’é“@ PN dngical élﬂ§b0V6rW'Uh§US§$t|Qﬂﬁ(@ibomr@ﬁdlm double

boﬂH (s ). tAIkel’ﬁH@rﬂci t&ﬁerﬁ’&'ﬂ B‘ﬁ’vmwsfﬁbﬂ -&fie d:?rpp @f?&eﬁlyl)

e phenyl are I ndependen sel ect’®
lSCairRWnylmﬁ mn%thkluwl) lﬁlllttrbenyiabe’rdZ-éhleButﬂdiQdy]s pentenyls

heég%% e]%ﬁ,hyg?l alaﬁrﬁgarbﬁﬁtrgglcarsgl%ano aC%trél of double

boehualahwtamemmmrs éweasm pEnterBIRYI, e bﬁitgegaa"syélkﬂ?ﬁ’é Rérein.
and The ‘term

Al IR Vsl s 1k PO ANl @) tare are ncluded
withfit$ {Héslhtléﬁﬁ‘(q'] O'Wke':‘rtvp%é? BE AL HithRdONits bXe r5‘3%6\%%e\‘sglﬁs’utu’uons

nonocyclic or l'ic aromatic ring system

incadiny slpwt rit lltfaiieﬂdﬂ, eieowelkendl, Bndthioalseny. t hr ee
heteroatons selected from N, O and S. The heteroaryl
group may be attached at any heteroatom or carbon
at offihetteoh “alepnylt mcludes loptionalbt smmnfte@sﬁé@ht €hain and

et Wefioparb P e SeeiB s Hhae L gRyone Carbon-carbon triple
boh8MEpS W@ls)’hcludb@ﬂiﬁfw rp@BWny@%W}g %ﬁ@lﬁén;t)rnyls

benzot hi adi azol yl, nzot hi azol y benzot hi'en

Hygleprasben 53463l haV'@QrﬁzGWﬁEEﬂ qﬂdom bewyds and iriptebghds, such as
2- 5é+g¥+d4 ) dﬁé?r%u ed Qggﬁ&h%g heré %}Ikﬁﬁ&{)ﬁs hBPnﬁyquHX'

i'sob uran goind I’SOThi azo
cydsewalwlyl oxazol yl, purinyl, pyra2|nyl pyrazol yl ,
pyridazinyl; pyridinyl, pyrinidinyl, pyrronI, 20
qui nol i nyl, quinolyl, thiadiazolyl, thiazolyl,

t hi gpeesih ‘A€Tad u$ét£l@élﬁéin \/Wé@lﬁ‘eﬁﬁs%d Jléﬁébp%lﬂart%f%up
i s._substituted, the heteroaryl %r oup have one to

subsiitegnt ¢rQHRt MeaRh AseVhG & Ogy): hhe tf?fm aqylﬁase@setotherem
f@hescl% @EWétl’tué?ﬁltﬁ’&% QEQrb@h%lln%‘roﬁe?Ct-%'Qntdu?nee > or more alkyl or

et erocycl inclu es opti sub
alkytaner @oup$. qnen(gmple C 2.4 acyl includes without limitation, acetyl ,

CH3CH; -(C=0)-CH>--, and CH3z CH, CHy(C=0)--.
The term *halogen” or "halo" shall include iodo, bromo, chloro and fluoro.

The terms “aryl” or "Ar" as used herein refer to an unsubstituted or
substituted aromatic hydrocarbon ring system such as phenyl and naphthyl. When
the Ar or aryl group is substituted, it may have one to three substituents which
are independently selected from C4-Cg alkyl, C1-Cg alkoxy, fluorinated C4-Cg alkyl
(e.g., trifluoromethyl), fluorinated C4-Cs alkoxy (e.g., trifluoromethoxy), halogen,
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25 having carbon atons and at |east one heteroatom (O,
S, N or heteroatomnoiety (SO2, CO CONH, COO in the

WO 20vg/03089het er ocycl yl nay be saturated, parti aPCTUS2004/030188
saturated, nonaromatic, or fused. Exanples of
het er ocycl yl include cyclohexylimno, indazolidinyl,
i m dazol i nyl, norpholinyl, piperazinyl, piperidyl,
pyridyl, pyranyl, pyrazol i dinyl, pyrazolinyl,

ol oSt b tisunh s ibosl b, o, G-
alkfIginf? @@., M@rwé{kyx?@l cEfa.grkg%mha!kfhe m)peé T1§|ky|]2

val ence connectin ere
wheretiige alkyarouns @arbb@ thaisameor diﬁefrent)flormnsubstltuted mono-,

h t
aipr s e8tog pReny 8 B SRR By R hefiarer
mh@yﬁ@’rdm&lyls}electmsfr@ﬁt@@e@ afkyRC1-C; slkogy, MBARated OLCg alkyl,
bet ween_5 _an 6 ri atons; there may be between 1 and

flugrinted GaCarikasy: halaaeh b Aetd: Fbory, hvirox, rRyingnuitro,
aIWI%ﬁ{oaQﬁédkﬁ%%%} fik/eaé}%)@me?ﬁbé?@é!‘l’@?é?o Iﬁgﬂpél 3

het er oat ons” or het er oat om noi et 1 es. erocyc
hefietogiaras pelegieddromdY.@anied, e. g., b| cyclic, rings,
such 10 as those optionally fused with an opti onal |y
substituted carbocyclic or heterocyclic five- or
si x-Thenteeme teteroargl’ ias us'eﬂgweréinrreﬁmmts@a stdvid, ’ingabituted or

[ nf{é‘kj%gﬁ an ogtl on y. substi t ut eg nmenber ed
supbst Yt '€ SR e BrPaRosyslC of 'czc'&a@mﬁttcrrw@ewstem
wh’ﬂbl@ &’ﬁnéléf‘sﬁff catdh ABnRPANPLHSH df'lesftbbtﬁFéé Meerbdtbe sePJcted from

nbered carbocyclic or heterocyclic aromatic
,ro @@d SSalTae hetesparyl giqup may be ajiached gt anyrbetaspatom or carbon

at%quh Cedulfd9n fﬂlrés@r%a%ﬁ %f Eg?alﬁé"sﬂu&tuyg E)%rmgeg of heteroaryl

si X- nenber ed ar omat
graups mgmdeabotrmemhmmed to,sbmmwazelybememsob(agolylor 1,

oegigpflp S Eop e, Harr e arintr e B ie oM. etz gieny,

benzbeiagdeny! | batzokbeolgiefurahyll Rraginy®Minys, uhﬁaéédm nnhdgﬁolyl
variable at a particul ar | ocation in a nol ecul e

'nqi?{@wbﬁ'a%benCMxé igalenrafigny, ioindaidr isothazalgt lsoxazolyl
I
Oy by By PR A Rl BB, pyrroty,
quinpiet, quwob'éﬁhlbdlaezelyédh@dow thiopheiiyl pordiriazolyl. sWiHeh the
hetté}%a%ﬁ E;rc}u?) is substituted, the heteroaryl group may have one to three
substituents including, but not limited to, C4-Cs alkyl, halogen, and aryl.

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

pyridyl, pyranyl, pyrazolidinyl, pyrazolinyl, pyrrolidinyl, pyrrolinyl, and thienyl.
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provi de conpounds that are chem cally stable and that
can be readily 25 synthesized by techni qgues known in

wo b@sasie9as wel | as those nethods set forth heePBUS2004/030188
Where chem cal nvieties are conbi ned, such as in
et hoxynmet hyl or phenylethyl, the termis described in
the direction fromthe periphery to the 30 connection
poi nt of the rest of the nol ecule. For exanple,

th hyl i .CH3 - d | et [
ohosTEEs Sleni Redadicabe. telradv a eteraEutl mabiave o
va@\@é/c%ﬁﬁﬂrﬁn@’mb W%ﬂb@%%ﬁ&e@ﬁleﬁhﬁ;@ﬁ'eﬁ%@n 6 é\%h as

phenyl group |inked to the nol ecul
-fglnd@ﬁ gﬂ@ﬁ%@:‘ﬁ%?f thietgh @rhetqf@amrﬁdph)asw&@rr@ndyl or 1-
t
oyREER BESRT280% i5RckycloRlter b RLS pEniEl UG g gome,
or betweere bdawl 6 dne atwngdbsreamap bedetween hamidsh hgthoms or

nefiipflogs MalkhEL FOhR EhG i Rrefe i betnaPn a1 Sopr Sobween 1
andWhéteedbatomd srasteroatimatdiess. of the specified

ingredients in the specified amunts. 10 Conpounds of
the invention are further described in the next

SectHe‘i’Qr S&élﬁ%@ﬁ@l@“ﬁ?%éo ﬁ"n%ﬂd‘ésf%ggé / @ gc,ﬁgph?’c rings, such

rrpoun e pr esent nvent1 on feature
asdbosepptiagelyfusedwibds aptionally a@pstmmd@admogbhd:ow rrul a

b BBt SR P B ot

incMhidegnamh opﬂyndillyc‘ddbyhtute?d/gkaﬁéMBébéd heteRaroM@tic ring containing
het er oat om

1. A g ARG N 2 apflsesib gL hes oy be

méfHBérte'dtéﬁrBQC)Qihc Wﬁéﬁ%éﬂcﬂé @Fomb50¢& rif ag@‘qeheteﬂﬁé%hc five- or

i ncl udes substituted and unsubstit u
six-mendresed @rgmatiarieg fused withhthe said fikexgr Snambmber@d ,aromgtic

R g S S R o B R 1 2
or Bﬂtﬁtemaﬁuins shiestedtfesrmoxygen | dtbgerebyd isolfliugRereneishyfive-

maTe gr%)éyringt rifluoromethyl, trifluoronethoxy,

It is intended that the definition of any substituent or variable at a particular
location in a molecule be independent of its definitions elsewhere in that
molecule. It is understood that substituents and substitution patterns on the
compounds of this invention can be selected b)} one of ordinary skill in the art to
provide compounds that are chemically stable and that can be readily
synthesized by techniques known in the art as well as those methods set forth

herein.

Where chemical moieties are combined, such as in ethoxymethyl or
phenylethyl, the term is described in the direction from the periphery to the
connection point of the rest of the molecule. For example, ethoxymethyl is

CH3CH,0OCH.- and phenylethyl is a phenyl group linked by -CH>CHo- to the rest

12
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di fl uoronet hyl, difluoronethoxy, fluoronethyl,
f1 uoronet hoxy, chlorodifl uoronethyl,
w@ kdosioawps | uor omet hoxy, dichl orof |l uoronet hyl, BEUS2004/030188

di chl or of | uor omet hoxy, and so on. 15 Exanpl es incl ude
t hose conpounds wherein: (a) Xis Sor 0; (b) Xis a
coval ent bond; (c) Xis 0; (d) Yis 0; (e) Yis S (f)
Zis 0; (g) Zis CHor CH2; (h). mis 1; (i) mis 2

s 1: R2 are |nde&FndentIy selected

of %pdﬁplﬁc%q agldl %tmhen&gr@ugm%ﬂ,to e raplecylggvitsy a GHefoH2
o 01 sl SYERERNER) | 1y AELEEHER AT R, oy

indicatie pgveyépherg! tbbtutienl from H, hal o, cyano, acetyl,
Cl1-2 al kyl, and C1-2 al koxy; (o) R3 is independently
selected fromH F, d, nethyl, and nethoxy; (p) R4
i s nedeyesitiasinl thestetract@dpdsitonhs interded tocetidmpass a2
al kyl , and, C1-2 al kgx Eé R3 .is independently
progisic e@w“ﬁmnmﬁspeﬁﬁ?%m ?lélﬁ%ts '@ihezsewfgﬁd argﬁanfgla@well as
an@%&h vitfich Réuits, dlr&ﬁ%n l%y %@ﬁ%ﬁﬁ% A8 bf the>
met hyl, and neth z i s select rom
spemﬁeqllngrﬁénent»dp the{spei] eCBamountsm, - CH( CF3) 2, CF3,
-OCF3, -N(CH3)2, -OCH2000H, and -COCH3, and R4 is
selected fromH, d, and nethyl; (s) R5 and R6
t ogeohgsodraisnof@ie Bivahiion adefopthendesdtBed imtheengsttisdetion.
or R5, R6 and the carbon atomto which they attach
together form C3-7 cycloal kyl; (t) R5 and R6 are
i ndependently sel ected from hal o, phenyl, 30 Ci1-9
al kyl, Cl1-8 al koxy, C2-9 al kenyl, C2-9 al kenyl oxy,
C3-7 cycl oal kyl, C3-7 cycl oal koxy,
C3-7cycl oal kyl -d -al kyl , C3-cycl oal kyl -d - al koxy,
C3-7cycl oal kyl oxy 14 WO 2005/ 030694 PCT/ US2004/ 030188
Cl _6al kyl, and C3_7cycl oal kyl oxy-Cl_7al koxy; (u) R3 is
selected fromH F, d, nethyl, and nmethoxy, and R4
is selected fromF, C, acetyl, nmethyl, nethoxy,
trifluoronethyl, trifluoronethoxy, difluoronethyl,
di fl uor onmet hoxy, fluoronethyl, fluoronethoxy; (v) Rl
is selected fromH, CF3, nethyl, d, and nethoxy, and
R2 is 5 selected fromH, d, and nethyl; (w Xis O
and Yis O0; (x) Zis Oand Yis O0; (y) Rl is selected
fromH CF3, nethyl, O, and methoxy, R2 is selected
fromH d,

13
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and nethyl, R3 is selected fromH F, d, nmethyl, and
nmet hoxy, and R4 is selected fromF, d, nethyl, and
woreaokosns94 (z) X is 0, Yis 0, R3 is selected fronuk00§030188
a, nethyl, and nethoxy, and R4 is selected fromeF,
A, nmethyl, and nethoxy; (z2) Z210is 0, Yis O, R3is
selected fromH F, d, nethyl, and nethoxy, and R4 is
seI ected fromF, C, nethyl, and nethoxy; (aa) Rl is
B Iected fromH CF3, nethyl, d, and nethoxy, R2 is
°e‘br'?i PomH O, and methyl, R3 is selected from
H F d, nethyl, and nethoxy, R4 is selected fromfF,
ad, met hyI, and nethoxy, and R5 and R6 together form
C1. Jhglm@seatkinyentinn fegtwes crmpgsitides pontainingRand netirgls of

t th f
A BT 0 STl SAFERL Gy 0
Fcﬁmlulfc(g)sdaa‘qfumdrbcaeﬁ)’a (alket, blklenylcblkyayldcvmtbe}imwi/cyédﬁ'hlk@wyl etc)
el ecte i s sel ected from
or HEAGEOCE Hithepicy S AT R S eto, Mkt St 2 U
an@ho ARidYetc. RAhy R Siesyi tuté‘d‘@r Bﬁs@é‘ﬁtlﬁ@d %?g)iamplel ‘i‘(e)z}lfyl”

[ ndependent |y sel ected from hal o, pheny

ingudes subelityted@ndounsuksiityted aliyleng hstareewasd’k@nd tzyl7 and
»0 !

a4 0Bh K iy, GG KRR ited or unsubstited. For exarple,

wiese Rayis oty loo metﬁnx_yb’ahmwss oizhnedm@@ i ga:tled alhlegé terynsCl_
al koxy. (c Z is,0, F | ect ed

cofi B e Bettdt, Peglon? wihucfainaly, 1 PuRlie: o

d.fiuda@muthﬂ;l diflagr@nigzihdiy, flubdmeth@etigsroaétheam H, F a,

and nmet hoxy, and R4 is sel ected from F,

ch}ﬁwwﬁvor%@hwephw'ﬂL(Q:remeibozw fightprofugremethyy, arsi 0,
d.é?ﬂoﬂoﬁuér%n%ﬁusﬁy farrfa‘ed'bn CF3, nethyl, d, and nethoxy,

selected fromH <, and methyl, R3 is sel ected
fromH F, d, nethyl, " and nmet hoxy, R4 is sel ected

OB Eits PRI oo @RALBBLAR e IR 555085 00y (i o

COQéleRF?]OIRﬁ (enA I%g:f‘,;d)i‘?' o0, @)Ofﬁé S QM']Z‘EShO (WI%H&QI'CHQ, (h).
ether Horm c ;

I'%%d‘) rpdsg K@ 183 Qiéé@n r'%ﬂﬁrﬁl'm@ﬂ?ndﬁﬁﬂyﬁﬁlec@d fr%md" Ci3
alkggtdf‘eﬁ%‘éeﬂéoﬁz A, €l Sﬁ"oeBF ?ﬁil fliﬂodﬁd"kz Qe’lnéé‘ nd@ﬁl?élflec%% frSm H,

mefbyle oresoX Y, dfrﬁmd Cn,e{n)/& ao@&@we@uaplemiﬁnmz@@emsdm H,
ha% (fé’%}e? Eg Yla& é?ﬁ@?%‘y& %ﬂhgﬁo '}‘flz Rg r?cfe%endently selected

from H, F, Cl, methyl and methoxy; (p) R4 is independently selected from H,
halo, cyano, C1-2 alkyl, and C4; alkoxy; (q) Rs is independently selected from H,
halo, cyano, C1.2 alkyl, and C1.; alkoxy, and Ry4is independently selected from F,
Cl, methyl, and methoxy; (r) Rs is selected from methyl, methoxy, H, Cl, Br, |, OH
—CH(CF3)2, CF3, —OCF3, —N(CH3s)2, —O—CH,COOH, and —COCH3, and R4
is selected from H, Cl, and methyl; (s) Rs and Rg together form Ci.galkylidenyl or

Cs.g alkenylidenyl, or Rs, R and the carbon atom to which they attach together
form Cs.7 cycloalkyl; (t) Rs and Rs are independently selected from halo, phenyl,
Cigalkyl, Cy.g alkoxy, Ca.galkenyl, Cs.g alkenyloxy, Cs.7 cycloalkyl, Cs.7
cycloalkoxy, Cs.zcycloalkyl-C17alkyl, Cs7cycloalkyl-Cq.7alkoxy, Cs.zcycloalkyloxy-
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phenyl, C1_9 alkyl, Cl1_8 al koxy, C2.9 al kenyl, C2_9
al kenyl oxy, C3.7 cycl oal kyl, C3.7 cycl oal koxy,
w@o03oywboal kyl - CL_7al kyl C3_7cyc| oal kyl - C1. 7€ RUX3004/030188

C3_7cycl oal kyl oxy- C1.6alkyl, and
C3_7cycl oal kyl oxy-Cl1_7al koxy; (ff) Xis O, Yis O or
S Zis 0, RLis 5 selected fromH, CF3, nethyl, d,
and methoxy, R2 is selected fromH d, and nethyl

CRkE, R4 AR ek 'R selfedTombie &

mathyl, mndsmethaxygan KRy & Slected $r09n BT CBacéy, Sn‘n@sth%éﬁoxy
and met’hoxy, ’

t”ﬁ‘gﬁ’@@{eg@ylf '&'HPF‘PF"%E X&Eﬁu%myvﬁ ciIgremedaxyt &@brbmﬂwyl
ﬂddror’ﬁeﬂﬁx,y, g}ﬂ?‘FhMé se%ﬁfédﬁrﬁ%mFﬁf‘nétﬁﬂsé‘ %%Hq‘g%tho?_% and Rois

nmet hox

sql@:tgci tgormbiegérﬁi@kmpw d) o5 and Shisit (=) Zw@%d Y@Q9(y)

ngcyceid&%ﬁérﬁhcg%; gﬂy acﬁk%?QJMethoxy—gtz?s K Qgted)%m H, T,

armn@twu%@smleo@ad frahkiy] F, @3n761mﬂ| aad I9ethdsdy, 4AH XY selected

| O 1 6
Y anevoA e WZ&ZE%@O 3 1@ s isagalented §bm HhE, CI,
mathgwendlﬁetﬁ@maqaﬂbdm R seh&tedFBRERL Cl, RN Ra WEhOS: (z2) 2

be sel ected fro
is ‘?z ﬁ a i5.9ejegted {rprrf Hubr Ghwnethyl, phe nuethoxt, yld)R Ak v

Sefé&é@?%w”@'{ew 3R PG Ly sl from . o,
mgthg E;mncumemosxw Ralw$e}le<pibdlﬁ|@>ny)+ CQQarat ettty aRd id; selected
froff ul-ll}%%lr Tw”étrﬁﬁ,n%i%{e'ugéa&? R Ss %d%po%] ¥ rlrerfwe%y? oY

me{tﬁe@)la@dd?éarﬁcﬂ%‘ﬂogéthéﬂ Mﬂ’h élk Virdeh P(SP‘@‘;!@ alk ylidenyl, or Rs
suI fanyl ] acetl C aci Sg ’

h | |
Rﬁfe}i’dyl\?b% r?%rb | alomyig ‘HQ!Ch tbey( gﬂWh faoebres rf@trhﬂ 3.7 cycloalkyl: (bb) X
is OP'?’Q@ X RIMVR) sidiecdad FOH ﬁubear%thP Iﬁngﬁfé{ }‘ne%:oxy,

acid
selegteddram iy, (Gluaned nstiy, Re i selecteddtcny H, rmmqma fanld

3] SR AR RS, P i v
indepkadérithrsei¢ctpt doyt halo3Pheet Cs 8kyHCy.s alkoxy, Ca. alkenyl, Cy.g
alkenyloxy, Cs.7 cycloalkyl, Cs.7 cycloalkoxy, Cs.7cycloalkyl-Cq_7alkyl, Cs.
reycloalkyl-C1.7alkoxy, Cs.zcycloalkyloxy-C.salkyl, and Cs-7cycloalkyloxy-C.
7alkoxy; (cc) Xis O, Yis O, Zis O, Ry is selected from H, CF3, methyl, Cl, and
methoxy, Rz is selected from H, Cl, and methy!, R is selected from H, F, Cl,
methyl, and methoxy, and Ry is selected from F, ClI, methyl, and methoxy; (dd) X
isO,Yis O, Zis O, Ry is selected from H, CF,, methyl, Cl, and methoxy, R; is
selected from H, Cl, and methyl, Rs is selected from H, F, Cl, methyl, and
methoxy, R, is selected from F, Cl, methyl, and methoxy, and Rs and Rg together
form C,.9 alkylidenyl or Cs.¢ alkenylidenyl, or Rs, Rs and the carbon atom to which
they attach together form Cs.7 cycloalkyl; (ee) X is O, Y is 0,Zis 0, Ryis
selected from H, CF3, methyl, CI, and methoxy, Rz is selected from H, Ci, and
methyl, Rs is selected from H, F, CI, methyl, and methoxy, Ry is selected from F,
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16 WO 2005/ 030694 PCT/ US2004/ 030188 5

{2-Methyl -4-[1-(4-trifluoronethyl-phenoxynet hyl) -
waeyasoprsapyl net hyl sul f anyl ] - ph enoxy}-aceti c ap¢TyS{o84/040188

et hyl -4-[ 2-propyl -2-(4-trifluoronethyl - phenoxynet hyl ) -

pentyl sul fanyl ] - phenoxy}-acetic acid;

{4-[2-(4-Acetyl - 3- hydr oxy- 2- propyl - phenoxynet hyl ) -al l'y

| sul fanyl ]-2-nethyl - phenoxy}-acetic acid;

ci (’rreﬁr?yl (én&ﬁie%%(gpaﬁa RVARERY be mbéyérﬁa‘é'nﬁ?%fe]cte% A5hH Mo,

- pherioxy} - acet

phieny}, £1¢o3d. (% cialionxy, @aegﬂoemtg@;éla)keavlbw,sm H ayddiky-CF,
oYplpAIRD SIS sk Sowalaigaty -Grrikenr Grighploalkyieny-
C.dayyt, men0xaclclaaikyigxy-Gciatkoxy:; (ff) X i |s O,YisOor S Zis O, Ry is
(4-trifl uoromet hyl - enoxymnet hyl
%e%w V%Uﬂfg I eBYhétl ngmd meHedxyx %}us{a@@em@démnmrl 04, and
mét%yl'vﬁghé’ ketteled fﬂhﬁ '?-}’lF %Il(l‘hew;}l fé%@fﬁ%&gym gt‘geené)égg? rom F,

aIIyIsquany Renoxy} -"acet’i ¢
Cl{mem}ﬂr@ﬂ me[fBlXNaqmsrﬂaandnls1 (99) Xis O,YisQorS, Zis O, Ry is

seld eqlfréSh ahy‘gi %@W% é‘%g&h&&ﬁﬁgi‘é’ﬁe%d ffom H, CI, and

métﬁaylL R3ds @eriebtedrfmrBH &, 101] et wmm@wwﬁwe&%& F,
)Xzé d[2 nﬁk"&‘y - ZQI henoxy }-acetic acid; {2

Clypglh LB, BOS foRt G Rapncfte aivdngenendenty

sefidied ﬁonﬁwlhalcsjprféri 1, @qagéw 01 8alkoxcy Co. gglke{n)(l 022 salkenyloxy, Cs.

yl met hﬁ/l sul f phenoxy} - acet
7cyploalky _Clgfypyqzlgglkg)%t%qcycloalkyl C1 7alkyl Cas. 7cycloalkyl C1-7alkxoy,

Oy RATK TR koh: S sy ranors agpmbinggons of

th¢ abdwet.hyl - 4- ( 2- phenoxyrret hyI aI | yl sul fanyl) - phenoxy] -a
cetic acid; {4-[2-(4-Ch
| oro-3-trifluoronethyl-phenoxymnet hyl
) - aldoyhsaunbany e gre¥ehbivention further can be selected from:

{2—Methyl-4-[2-(4-triﬂuoromethyl-phenoxymethyl)-alIylsulfanyl]-phenoxy}-
acetic acid;
(2-Methyl-4-{2—[2-(4-triﬂuoromethyl—phenyl)—ethyl]-alIylsulfanyl}-phenoxy)—
acetic acid;
{2—Methyl-4—[2-(4-triﬂuoromethoxy—phenoxymethyl)—aIIyIsuIfanyl]-phenoxy}—
acetic acid;
{2-Chloro-4-[2—(4-triﬂuoromethyl-phenoxymethyl)-alIylsulfanyl]-phenoxy}-
acetic acid;
{2-Methyl-4-[3-methyl-2-(4-trifluoromethyl-phenoxymethyl)-but-2-
enylsulfanyl]-phenoxy}-acetic acid;
{4-[3,3-Difluoro-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyi}-2-
methyl-phenoxy}-acetic acid;
{3-Chloro-4-[2—(4—triﬂuoromethyl-phenoxymethyl)-alIylsulfanyl]-phenyl}-

acetic acid;
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phenoxy}-acetic aci d;
{4-] 2- (4- Met hoxy- phenoxynet hyl ) -al | yl sul fanyl ] -2-net hy
wo 2pheseay} - acetic acid; 30 PCT/US2004/030188
{4-[2-(4-D net hyl am no- phenoxynet hyl )-al l yl sul fanyl]-2
- met hyl - phenoxy}- acetic acid; 17 WD 2005/ 030694
PCT/ US2004/ 030188 {2-Trifl
uoronet hyl -4-[2-(4-trifluoromethyl - phenoxynethyl)-ally

| or G M4 TR R BB pREhSomiethy
cybie mpymdwéuﬁahwipauhé@}sdcbn@ae:aoxy} acetic acid; 5

{ é trifluoronethyl-phenoxynmethyl)-ally
| SUI{ZM% I gﬂ rﬁ’é‘?@bﬁj 2-Gdetlveromatiyl-phenoxymethyl)-pentylsulfanyl]-

t éﬁ(ﬂa({éa (4-trifluoronethyl-phenoxy)-but-3-enyls
phgﬁ?%ﬁ - ph erlmxy} acetic acid;

{2- may# =Acetd-3-ydroky- thopylmﬁwlbxymemwya)Iytsblfah;ﬂ]&t-ftmthyl-
Ph%ﬂlﬁf)gh E;(:Idacetl c 10 acid;

roxy-"2-(4-trifluoronethyl - phenoxynet hyl)-buty

| sulid gpyHiCHemEkeHoxym Mlytasah{if-2aféthil-ph ti
{4- F24(4 tert-Butyl - ghmén}gtl hyl )ygl |yl sall ?a%'}oﬁy} P

ac’cchyl phenoxy}-acetic acid; 15

Eﬁ 43! '43191?:71 R)?&Jphgﬁgmﬁé(tﬂ?lt) lsofddpls H{é‘tﬁ}ﬂydl';len%xﬁeécetlc

enoxy -acetic
aC{dZ ChI oro-4-[2-(3, 4- d| chI or o- phenoxynet hyl ) - al

(- e el BhehoRfS hm%ﬁ%'gv'faawgr%mwm%w rgeetic
aclcsul fanyl] - phenoxy}- 20 acet ic acid; {4-[2,2-
-W-%;%ﬁg%i{;kn gre&nrﬁétﬂgtp hneor;?/éyeth)ﬁ)r-gﬁ)y){susn%nfyﬁlrymethyl-
phenoxy}-acetic acid;
{2-Methyl-4-[3-phenyl-2-(4-trifluoromethyl-phenoxymethyi)- allylsulfanyl]
phenoxy}-acetic acid;
{2-Methyl-4-[3-naphthalen-1-yl-2-(4-trifluoromethyl-phenoxymethyl)-
allylsulfanyl]-phenoxy}-acetic acid;
{4-[2,2-Difluoro-3-(4-trifluoromethyl-phenoxy)-propylsulfanyi}-2-methyl-
phenoxy}-acetic acid;
{2-Methyl-4-[2-(4-trifluoromethyl- phenoxymethyl) [1,3]dioxan-2-
ylmethylsulfanyl]-phenoxy}-acetic acid;
{4-[2,2-Dimethyl-4-(4-trifluoromethyl-phenoxymethyl)-[1,3]dioxolan-4-
yimethylsulfanyl]-2-methyl-phenoxy}-acetic acid;
[2-Methyl-4-(2-phenoxymethyl-allylsulfanyl)-phenoxy]-acetic acid:
{4-[2-(4-Chloro-3-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-2-methyl-
phenoxy}-acetic acid;
{4-[2-(4-Methoxy-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic
acid;
{4-[2-(4-Dimethylamino-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-

acetic acid;
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{2-Chl oro-4-[2, 2-di
nmet hyl - 3- (4-trifl uoronet hyl - phenoxy) - propyl sul fanyl ] -

W@ b@so30sh4 acetic acid; 25 PCT/US2004/030188
{2-Chloro-4-[1-(4-trifluoromethyl-phenoxynet hyl) -
cyclopropylnethylsulfanyl]-phenoxy}-acetic aci d;

{3 Chloro-4-[2,2-dinethyl -3-(4-trifluoronethyl - phenoxy
propylsulfanyl] phenyl } - acetic aci d;

B T

ph%ﬁ@ﬁ }%@éﬁtﬂfatﬁ@T/ UsS2004/ 030188
0-4-[.2, 2-di met hyl g4tr|fluororrethoxy phenox
y) ﬁ?&'ylpg%ﬁflgr(ﬁﬁmﬂU%ﬂ@ﬁinyf -pherexyEnetbylialidsidfamyliohenoxy}-
ac'éh@%eld‘l [3-met hyl -2-(4-trifluoronethyl-phenoxynet hyl) -
but - 2- "enyl sul fanyl ] - phenyl }-acetic acid. 5 Further,
t he {PdVletiwixyct-[2s(4atridoonomeatiylathenbzympethyrallyisolfamyl]}- pimnoxy}-

acﬁggt ic.acid,

dnyl 4-[[2-[[4-(trifluoronethyl)phenoxy] nmethyl]-2

- pr gRavigthyi- m[e](nh.emmrmhethyrbaem%mt-swlwmfeﬁy%@hé@oxy}
pr.ovi des conpositions contalni ng and mnet hods of
ac@EFﬁ‘&'dconpounds of Formula (1). In particular, the

DI eS0M1ciHKAN IR HAYNLEY- ﬁﬁama}%uaug&?n@tﬁdéﬂo&g} -888tic

hods usi ng conpounds of For
acgkenpllfled above. Exanpl es of preferred conmpounds

R e e
ph2HoR G -aceticChcid; / |

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

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

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

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

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

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

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

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

18



/ S\ 3H®RC --~10S "~r O\ 19 WD 2005/ 030694
PCT/ US2004/ 030188 0 4HO-O OCF3 S -, *,)r O 5HX2C, ---10
WQ 2@@5/08068HO2C, --- 10, cl s~o0 a cl 7HO2C, - - - 10 BA/PS2004/030188

:~C, O 8HX2CO ---~01 / I clI S~O CF3 9HO2C,---10 :)",
Owve O < | aNwe2 10HO2C'-~1 0O s~o0 20 WO 2005/ 030694
PCT/ US2004/ 030188 CI 11HO2C, ---" 0\ / CF3 ~ S0

{3-Chloro-4-[2,2-dimethyl-3-(4-trifl uoromethoxy-phenoxy)-propylsulfanyl}-
phenyl}-acetic acid; and

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

Further, the following is a compound of the present invention: acetic acid,

[2-methyl-4-[[2-[[4-(triﬂuoromethyl)phenoxy]methyl]-2-propenyl]thio]phenoxy]-.

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

exemplified above.

Examples of preferred compounds include those described in Table 1

15 below.

Table 1

Compound Number Structure

H02CVO\©\ CF3
1 L
S/\”/\O

HO,C._O CFa
2 |
S

, HO,C._O
: o
Y

19



12H02C~0 CF3 \ S"~r 0 13HO2C,--~O Cl CF3 s~"o QOw

14H2C-0):: \ / | CF3 S~-O 15H®C" -100 / | CF3 sS1 0
wWoiaRg030694 O CF3 16S 0 -*~ r F F 17HO02C-0 \ / QFGI/US2004/030188

CCN 21 WD 2005/ 030694 PCT/ US2004/ 030188 18HOX2C, --~1 O

CF3 O\ Ho2C'--~ O/ CF3 191 so |~ 0 20HO-O CF3

4 | HOJOK/ O\@ OCF3
et

HOZC\/O\@ cl
5 Lr
s/\ﬂAo

H02C\/O\©\ cl
6 X
S/\’_r\o cl

HO,C._ O c
7
S/\H/\O
cl

HO,C._ O cl
: X
S/\”/\O CF3

| HO,C.__O OMe
: r
S/\”/\O

HOzC\/O NMe2
: o
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SOO0O2IHO-OO S ):::~CF3\ / | 22H @2C CF3 s~0 C

HO2C, --,-10\ , CF3 23::r \ S~~0 22 WO 2005/ 030694
wEANs088904/ 030188 24HRC~O CF3 s 0 25HO2C~0O OFGI/081004030188

26H2C-O CF3 o0 HXRRC-OL / CF3 27S~ O

Cl

y Hozcvo\©\ /@CFS
+ o

CF3
HO,C._ O
G 2

13

OMe
HO,C.__O
14 ~~

HO,C._O c /@CFa
S/T\O
/©/CF3

S/W]/\O
‘ HO.C._ CF3
15
HO,C. CF3
16
HOC - CF3
17
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~( 0 Of- HO2C, --~10/
CF3 O,~r O The present

waeorpossgs of Formula (11):
PCT/ US2004/ 030188 wherein

coval ent bond, S, and O;

i ndependently selected fromH, Cl.3 alkyl,
10 and NRaRb wherein Ra and Rb are

al koxy, hal o,

CF3 280 OH 29HO2C, ---10/ |

i nvention al so features

23 WD 2005/ 030694 PCT/US2004/030188
5 Xis selected froma

Yis Sor 0; RL and R2 are
ClL 3

1 3 al k\/l R3 _and R4 are
i ndependent |y sel ected from H haljo, cyano, Cl.5
al kyl, hydroxy, C 2t 4 acyd,c.Clo4 koxy, and NEsRACF3
wherein f& and Rd afe independe H or Cl'y
provided that R3 and R4 are not
and R6 are independently sel ected froW phenyl ,
ClL.9 alkyl, C1 8 a]koxy, C2_9 al kenyl
al kenyl oxy, C3_7 cyfloal kyl, C3_7 cycl oal k d
7cycl oal kyl - C1_7al kyl , C3_7cyc| oal kyl - Cl_?al koxy,
C3_7cyclioal Kyl oxy- CL_bal Kyl, and
C3_7cycl oal kyl oxy- C1 ~_7al I@g r 5 and R6 toget he(gF
form Cl al kyl i deny I [ denyl *R6
and the rbon atorr to Whl ch the
together form C8_7| cycl oal kyl or 5- or n@n‘oered

het erocycl yl ;

HO )OJ\/O | CF3
@SAOO

20
(0]
YL
CFg
CF;
22
S (®)
23

HOZCVO\@\ ; /©/CF3
K
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nis 0, 1or 2, and mis O, 1 or 2; 24 W 2005/ 030694

or a pharmaceutically acceptable salt thereof.
wEANs088904/ 030188 A particul ar exanpl e of sSuchCT/US2004/030188

conmpounds is [2-nethyl-4-[[2-[[[4 5

(trifluoromethyl)phenyl]thio]nethyl]-2-propenyl]thio]p

henoxy] -acetic acid, 1H NWVR (400 MHz, CDCI 3) S 10.64

(brs, 1 H, 7.46 (d, J = 7.33 (d, J =

b
&
N

s

8

8 3 Hz 2 H 717 (s | H ] =84 1.5
Hz, 1 H), 6.59 (d, 4

4.87 (s, 1 H, 4.60
2 H, 1022.21 (s, 3
( PPARdIl et a EC50: 80
according to this i
center, they may ac
Where the conmpounds| possess two or nore chira

centers, they may afiditionatty exist as di aStereoners:
151t is to be undefstood_that all] such isoners and
m xtures thereof are en g

B pasSed it hin the seOpe*ht
29 SONE O Ggu
crystalline fornms for the conpound$ niy i ¥ a

the preséht invention. Furtherno
pol ynor phs and as syich are intended toFb& included in
conmpounds may form sol vates with water (i.e.,
hydrat es) or common|or gari®@C20.&gluents, and s CF;
onpassed in
the scope of this invention. The™f qukqg‘ r&-ot her
conmpounds of interest: 0 HO2C .
| sul fanyl]-2-nmethyl {phenoxy}-acetic acid 25 WD
2005/ 030694 PCT/ US2004/ 030188 5
- HO,C._O CF3
2 oy
S o o)
ot

the present invention 1In addition sonme of the
sol vates2@are al so i ntended to be
{4-[2-(4-acety|-3-h‘droxy-2-propyl-phen%xy%ethyl)-alIy
HO,C._ O CF3
2 Iy
S (0]
7

HO,C._ O CF3
2 I
Y

The present invention also features compounds of Formula (ll):
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1H NWVR (300 MHz, CDCI3) 6 7.56 (d, J= 9.0 Hz, 1 H),
7.20 (s, | H, 7.17 (d, J =8.4 Hz, 1 H), 6.61 (d, J
WE2@5430d24 | H), 6.42 (d, J = 9.0 Hz, 1 H), 5.RBE1/{S2004/030188
H, 4.99 (s, 1 H, 4.67 (s, 2 H, 4.61 (s, 2 H, 3.57
(s, 2 H, 2.63 (t, J =7.6 H, 2 H, 2.56 (s, 3 H),
2.21(,3H),1.52(m2|—|),092(t,J:74Hz3
H; M5 (ES) nfz: 467 (M+Na+); (PPARdleta EC50: 13, 18

thyl QH[[2-[[4-Rtrifluoronethyl)phenoxy] methyl]-2

2-me
propenyl Jjsul fiyayl ] p enox% -acetic acid 1H NWVR (400
. N3 5, 2 Ry
8. 6 2 H, @ ‘ 1
5. H

nM: H®RC CF3 o ||
[

;"E

, 5.20 (s, 1 H), (s,
12.7 Hz, 1 H), 4.42 : V1 7 R;
= 12.9 Hz, 1 H), 3.64 (d, J = 2.28 (s
3 H; M ES) mz: 427 (M H+); fPP Rdl eta EC50: >3000
nM; HO2C 1~10\ ( / CF3 \I S Ry-r'RR
[2-methyl -4-[[2-[[[5-(trifluorpnethyl)-2- pyrldlnyl]oxy
] met hyl ] - 2- propenyl] t hi o] phe end y]-acetic acid 15 'H
NVR /6 8R8nMHz oD) 8 8.02 (s, | H), 7.67 (dd, J =
.6, 9.6 Hz, 1 H) 7.18 (m 2 H), 6.72 (d, J = 8.4 Hz,
H, 6.65 (d, J = 9.6 Hz, 482(s 1 H, 4.78

W—FE DN
(7]

, 6 , 4.56 (s, 2 H,
.4§%? '&*ez"‘*‘?-ifﬂ" g&/ﬁl@ "tf%"g) %/éd ES) mz: 414
(I\/H—H). Anal . Cal cd for C21H22F3NO4S+ 0.4 H2G C,

H ~4.51; N, 3.33. Found: C, 54.12; H, 4.28; N,

s 'é(%gAle eta EC50: >3000 20 nM CF3
[5-chloro-2-[[2-[[4-(trifluoronethyl)phenoxy] msthyl] 2
-propenyl 1thio henox acetijc aC|d 1H NWR

2 g)an%l %1 Rrend fxlll selecieg from H, G @II&yl.,.é 1-3 qlk%y, halo,

s, gﬁl@%ﬂi ﬁé,rﬂé%&(esffoR End R, (a?'e mhepeihd%nWH dr cH)zf al@l 13
H), 3. 67 (s, 2 H; M (ES) m z: 455 (MH\la+) Anal .
&3 an R4 are independently selected from H, halo, cyano, C4.s alkyl,
hydroxy,C 2.4 acyl, C1.4 alkoxy, and NRcRq4 wherein Rc and Rq are
independently H or Cy.3 alkyl, provided that Rz and R4 are not both H;

Rs5 and Rg are independently selected from halo, phenyl, Cigalkyl, Ci.g
alkoxy, Cag alkenyl, C,.¢ alkenyloxy, Cs.7 cycloalkyl, C3.7 cycloalkoxy, Cs.
seycloalkyl-Cq_7alkyl, Cs.zcycloalkyl-C4.7alkoxy, Cs.zcycloalkyloxy-Cqgalkyl,
and Cs.zcycloalkyloxy-Cq.7alkoxy, or
Rs and Rg together form Cq.9 alkylidenyl or Ca.g alkenylidenyl;or Rs,
Rs and the carbon atom to which they are attached together form

Cs.7 cycloalkyl or 5- or 6-membered heterocyclyl;
nis 0, 1 or2; and
mis 0,1 or2;
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26 WD 2005/ 030694 PCT/ US2004/ 030188 C19H16CI F304S: C,
52.72; H 3.73. Found: C, 52.53; H 3.52; (PPARdleta
WES®S/0306%8000 nM ; and HRC CF3 PCT/US2004/030188
[2-methyl -4-[[2-[[[4-(trifluoromethyl)phenyl]am no] net
hyl ] - 2- propenyl ] t hi o] phenoxy] -acetic acid 1H NVR (400
MHz, MeOHd4) 8 7.29 (d, J =8.6 Hz, 2 H), 7.21 (s, 1
H, 7.19 (dd, J = 8.5, 2.0 Hz, 1 H), 6.72 (d, J= 8.3
Hz, | H, 6.60 (d, J=8.6 Hz, 2 H), 4.94 (s, | H),
4.80 (s, 1 H, 4.61 (s, 2 H, 3.88 (s, 2 H, 3.49 (s,
ot dPharbnddelftzallpactdptaiS seESerovlz: 412 (MrH+) ;
(PPARdI eta EC50: >500 nM. 10 The invention provides
t he di scl osed conmpounds and cl osely rel ated,

PhATIRGeuId Sbinpl 6LARN BRI L rﬂe“ﬂ/'%ﬂr P of

ounds, such as salts, ‘esters, am des
(tnﬂemovraartburl)pbemt.l]thlﬁ};n@bvl] ZMQMI]mlobh@ﬂw]@a: ie @eist,
and racem c mxtures, or enantionerically or optically
pure forns. 15 Phaommceutirgal |y acceptatfife salts,
esters, and ami des incl ufle Jcarbo EQI salts (e.g., C
1-8 al kyI , cycloal kyl, aryT,Sheyerdaryl,
non-aromati ¢ heterocyclic) amno acid addition salts,

SR Ee ot g 1) el

7.35 W, Uabes Hyr, 2d0nTaat (sy H), T.he (86, J £S5z, fai), &8 (d, J =

0.4 Vs o @ OB HE LS 0 DL LR et ey e, 2 1

2. zw fsquMSI (@% it 454 wmaS)U(FfW\Rdleté]EUs@t& ABC 88 M),
alrat €, val erate ol eate, palmtate, stearate,
Iaur ate, bor ate, benzoate, |actate, phosphate,
to e
Losyhéle Sthe’ rﬁ@éﬁdg{%écgf’c}lﬁ% gﬁﬁg@(n@ ﬁ%%@gsg% 9Pfe8ist one chiral
centé@¢thegtrinany aﬂoeordmgly st amelydamwnhmatWheFEh’é@ezqmmounds

possts iy CRBIGIE SRl Carud s ey ke falhBaRlsnstEs didsfbrddmers.
It is8 el (d & s RITARLAT sudhUisdPeRadd BiXtfedMerédfcaram ne

cations such as tetranethyl ammpni um
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 following are other compounds of interest:

HO,C._0

S/w]/\o OH

{4-[2-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-allylsulfa nyl}-2-methyl-phenoxy}-acetic acid
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met hyl ami ne, trinethylam ne, and ethyl am ne. See

exanple, S.M Berge, et al., 27 WO 2005/ 030694
wEaDs08B904/ 030188 " Pharmaceutical Salts,” J. PRIEDA2004/030188

Sci., 1977, 66:1-19, which is incorporated herein by

reference. Representative pharmaceutically acceptabl e

am des of the invention include those derived from

ammoni a, primary C 1-6 al kyl am nes and secondary di

o- ehDaFe 00 WER. KTl 3B e BB ; € 2D g #B 717

d ,Jmlge4 m t@eﬂw@u ﬁ*sdﬁé‘swt HONE42(d, rﬁggro Hat@m)a@qs(s 1
optl ona g/ et ween addi ti onal het er oat

H), P199f(e,r1l dd), @bl éss 2 lal} é. Gj‘eés 2dt). BAFBa2iNe.83 (t:Jl— 36Hz 2

), 25 IR AL R B R G T g Es)

m/zt 567 [N );aPRARdIs@EECs,143, 18yl , C 5.7 cycl oal kyl,
phenyl, and phenyl (C 1.6 )al kyl esters. Preferred

esters 10 incl chephyl _esters. The iewention also
nds havi ne or nore

i ncl udes di scl oséd Corp
functional groups (e. g~ agnmne~@f car boxyl) masked by

a prot ecting group Sone @f hese masked or prot ect ed

GRS Iy DEE e

i NtRIrRTR ¢4 @S My cm@g)e&sm (ngidsid), Ts3RI(shdrid), B, gcﬂ(uj J=8.6
e 3 TR I e B AR 0

!?Loff?tﬂm H?M &iﬂ?d ms/ﬂﬁ@whzgr Y3 TPl ubes 20 Hay b H) 3.64

thers, substituted ‘et hers, substltuted eth

(d S 8 HEUEBDA.08 & oy NS SERbIE: 427 MobY (PRI ECso:

bst,{.tuted Methyl Ethers 25 Exanples of substituted
>3®§trﬁw et hers incl ude met hyoxynet hyl ,
nmet hyl t hi omet hyl , t-butylthionethyl,

(pheny! di net hyl &2Lyf oxymst hy m@:ﬁzyl oxynet hyl ,

p- met hoxybenzyl oxynet h Q henoxy) net hyl ,

guai acol met hyl, t-butoxyme A\[?E( p nt enyl oxynet hyI

si | oxynet hyl 2. net hoxyet hox]y X

[2-methylot- &{g{[[éﬁtp@.pa:@iemwﬁmy@:p ny methyl}- -propenyl]thlo]phenoxy] acetic acid

bi SRNEAR QBEEIMMXODIDDYS 8.02 (s, 1 H), 7.67 (dd, J = 2.6, 9.6 Hz, 1 H),
7.18 (m, 2 H), 6.72 (d, J = 8.4 Hz, 1 H), 6.65 (d, J = 9.6 Hz, 1 H), 4.82 (s, 1 H),
4.78 (s, 2 H), 4.70 (s, 2 H), 4.66 (s, 1 H), 4.56 (s, 2 H), 3.48 (s, 2 H), 2.25 (s, 3
H); MS (ES) m/z: 414 (M+H"). Anal. Calcd for C21Hz2FsNO4S+ 0.4 H,0: C, 54.26;
H, 4.51; N, 3.33. Found: C, 54.12; H, 4.28; N, 3.56; (PPARdleta ECso: >3000

nM);
CI\CEO\/CO?_H /@/CFs
3/\[(\0

[5-chloro-2-[[2-[[4-(trifluoromethyl)phenoxylmethyl]-2-propenyl]thio]phenoxy]-acetic acid

H NMR (300 MHz, CDCl3) § 9.78 (brs, 1 H), 7.27 (d, J = 8.4 Hz, 1 H),
6.95-6.91 (m, 3 H), 6.76 (d, J= 1.8 Hz, 1 H), 5.13 (s, 1 H), 5.03 (s, 1 H), 4.71 (s,
2 H), 4.63 (s, 2 H), 3.67 (s, 2 H); MS (ES) m/z: 455 (M+Na"). Anal. Calcd for
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30 (trimethyl silyl)ethoxynethyl, tetra hydropyranyl,

3-bronot etrahydropyranyl, tetra hyd rothiopyranyl,
wa00sbway/ cycl ohexyl , 4-net hoxyt et rahydr opyr angeT/U82088030188

WO 2005/ 030694 PCT/ US2004/ 030188

met hoxyt et r ahydr ot hi opyr anyl ,

4 nmet hoxyt et r ahydr ot hi opyranyl S, S-di oxi do, 1-

[ (2-chl oro-4-methyl) phenyl]-4- nEthoxyplperldln 4-yl,
Crofligly aﬁ%ég?h 72 g‘;‘%{?% PYnd: 52 85, 3.52; (PPARdIeta ECs;
>30005Mp,#hd, 6, 7, 7a- oct ahydr o- 7, 8, 8-

trimethyl -4, 7- nethanobenzofuran 2-yi. 5 Substituted

Et hyl Ethers substlt ted ethyyl ethers

i ncl ude 1- ethoxyethyl chlor hoxy) et hyl ,

1- et hyl - 1- nethoxyethy oenzyloxyethyl 1-
nmet hyl - 1- benzyl oxy- 2- quoroet yIH

2,2,2-trichioroethyl, 2-trinethylsilylethyl, 2 10
[2(rpehl®ﬁf+y4[[§e[[[zefhrjiﬂu;oremhtw)phenybmlycb]metwllkgfwrppqoylwm]menpmmeltk; acid

-netho phenyl, 2,4- dinitrophenyl, and benzyl.

Subtt INM%é %/IM@Hedlé SEx2N, s 86 KzH). GReds, 1 H),

e 153{1@ 3%Ee%§ﬁ n’c'lHﬂ'e‘i f%g‘gt -?3‘3)'3 ‘H"? %gﬁ@w 8.6 Hz, 2 H),

49n1§1a1 pheasyl (s, 2H); dibah(soz ehHeRBgl(s, 2 B), cyw(me;maylz 21 (s, 3

R R B bAoAl By e e

5-di benzosuberyl, triphenyl nethyl, a-
naphthyldiphenylnethyl p- nethoxyphenyldiphenylnethyl,
di (p nethoxyphenyl phenyl net hyl ,

tr | ﬂé,é{ gﬂﬁ;&%& et ¥él seAd é(ﬁrne?%@%s and closely related,

bro acy enyl eny
phaﬂfn#bceé’nealty ax(oépfableifccrtﬂsomfdbhﬁimlds&ﬂdmmmnmld‘ﬁnemdﬂyhs salts,

estgrs4 anﬂde% Hy?%tg% %%B@ékﬁ%ﬁéﬁ?}g?}ﬁ%ﬁﬁrﬁ%ked or protected forms;
an@ra(c,/e%g i quréls Mriapahtbmeliedify dr. &&léallﬁbﬂf%tfbﬂmfphenw )ym
et hyl, 1, bIS(4 met hoxyphenyl ) - 1' - pyrenyl net hyl ,

9- anthryl 9- (9- phenyl ) xant henyl ,

2;} é’gﬁ%%#}'&% fﬁé&e?‘f‘:{tﬂ%%éttgeﬁogfgﬁ@ Fs(ﬁl | yin@&d% é’elrboxylate

salts (e.g., C 1-s alkyl, cycloalkyl, aryl heteroaryl, or non-aromatic heterocychc)

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 allergic response.
Representative salts include hydrobromide, hydrochloride, sulfate, bisulfate,
nitrate, acetate, oxalate, valerate, oleate, palmitate, stearate, laurate, borate,
benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate, succinate,
tartrate, naphthylate, mesylate, glucoheptonate, lactiobionate, and
laurylsulfonate. These may include alkali metal and alkali earth cations such as
sodium, potassium, calcium, and magnesium, as well as non-toxic ammonium,
quaternary ammonium, and amine cations such as tetramethyl ammonium,

methylamine, trimethylamine, and ethylamine. See example, S.M. Berge, et al.,
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Exanpl es of silyl ethers include trinmethylsilyl,
triethylsilyl, triisopropylsilyl,

wal2evsobosbd sopropyl silyl, diethylisopropylsilylPCT/US2004/030188
di met hyl thexylsilyl, t 29 WD 2005/ 030694
PCT/ US2004/ 030188 but yl di et hyl si |l yl,
t-butyl di phenylsilyl, tribenzylsilyl,
tri-p-xylylsilyl, triphenylsilyl,

A )
hen%]ﬁ %@t@ﬁéﬁd Fepbsithttle p@ﬁ@@@élﬁ&aﬂ? aesdrablel dinided of the
, benzoylformate, acetate or oacet at e,

mve;nnohnrmlwi@éhawdem\fqdcfmra re@rav@mat primapy € 1aaikyhamingseand
secBﬂci xya eaélﬁyl) afn 41 i‘?‘l‘é@‘ir?éh?de > 5; or 6-membered

tat e’ orop eno yacet at e,
het@’@ewicaoehetemaramhenylg pnaipiienedrdaining at Ieast one nitrogen

atom e TR DDy B i B0aioalthreatome Rsffezge amides

are‘areﬂ‘{/&ﬂ‘ﬁcﬁn aﬂnmﬂﬁbh(z)ﬁ)é‘éﬂl(% PRmkey algiEPake di (C 12 alkyl)amines.
gl benzoat e, 2,4,6- trimnet h%&benzoat e( nesi t oat e)
Remasema Ve anrsa@egwalhegcwpt%taﬁ@é %@Eth%e}/%@m@fswgﬂpc 17

lu t 0
ool Ger YT ) SR B R SR s Sereshes'y
ind@ﬁéhﬁhbyyeﬁhusphonlo)ethyl |sobutyl vi nyl , aIIyI
p- ni trophenyl, benzyl, p- nethoxybenzyl,
3, 4- di met hoxybenzyl, o-nitrobenzyl, p-nitrobenzyl,
S bﬁ{ézihlventldirh aarihelnaéedisdtosed esmpdundp hbiing onenst more

dit h ocar bonat e. Si s Cl eavage, Exa
fun@mormigrgtei&j €cP-e 8THY: OF ﬁé‘ﬁlﬂﬁ %‘Ggﬁ’é(r% Bratecting gro an Some
of tﬁe%? l-rgar QREE G %?&ecteﬂi donbpARniis 'Qr@bh&*mﬁ’(%ﬂti%@@@b@ce table;

ononet hyl ) benzoate, 2- fornyl benzenesul fonat e,
oth&es(willdtehyseful Mermqp)@ehy Syotheboirdeanediates and processes

me 0 )
disyBTHE RO hEE s 478t ere pleg.uitin tas secpe of
thefistationExanpl es of i scel | aneous esters incl ude
6-di chl or o- 4-

HYDROXYL PROTECTING GROUPS

Protection for the hydroxyl group includes methyl ethers, substituted

methyl ethers, substituted ethyl ethers, substitute benzyl ethers, and silyl ethers.

Substituted Methyl Ethers

Examples of substituted methyl ethers include methyoxymethyl,
methylthiomethyl, &-butyithiomethyl, (phenyldimethylsilyl)methoxymethyl,
benzyloxymethyl, p-methoxybenzyloxymethyl, (4-methoxyphenoxy)methyi,
guaiacolmethyl, t-butoxymethyl, 4-pentenyloxymethyl, siloxymethyl, 2-
methoxyethoxymethyl, 2,2,2-trichloroethoxymethyl, bis(2-chloroethoxy)methyl, 2-
(trimethylsilyl)ethoxymethyl, tetrahydropyranyl, 3-bromotetrahydropyranyl,
tetrahydrothiopyranyl, 1-methoxycyclohexyl, 4-methoxytetrahydropyranyl, 4-
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nmet hyl phenoxyacet at e,
2,6-dichloro-4-(1,1, 3, 3-tetranet hyl

wheaogloyhenoxyacet ate, 30 PCT/US2004/030188

4-bi s(1, 1-di net hyl propyl ) phenoxyacet at e,
chl or odi phenyl acetate, isobutyrate, nopnosuccinoate,
(E) - 2-net hyl - 2- but enoat e(tigloate), o 30 WO
2005/ 030694 PCT/ U82004/ 030188

met%gi?)t{tg&or)é%%@fqgﬁllo%y any oat t%oxx?tef aﬁ &roﬁ%r?yranyl réaghc}lomgo 1-
[(2- &ﬁl&d‘h-—ﬂﬁe‘tﬁﬁfpﬁ@ﬂﬂ} hyhahespiissrRit-anj daslioxan-2-yl,
N-phe

nyl carbamate, borate, dinmethy Ighos hi not hi oyl ,

tetraimuirofusa@yh TQ’[F%!}YH&WP%@'N #ade.3.384.9.8 %QCBM%J é§,8-

fate,
t”"\%&ﬂ@ghégﬂ %ﬁa!t)e mesy tg), benzyl sul f onate, and
tosyl ate. AM NO PROTECTI NG GROUPS 10 Protection for

t he, am qo I .t cl udes carbamates, am des, and
M&Eﬁ%ﬁ@ﬁve groups. Exanples of carbamates
th ﬁﬁ pleatdfsubstitdicet diYl ctRéreanalLes 1 - au&s}etﬁyltf-@z 15
e Cc

ar bamat es, assisted cl eavage car bamat e

chlcpnetrmxwef@yb NeaotybTwetharatad, 1umeéaylr1rben@ém%fwwbs

e R s (I

(pheng8elenybiethy troetyiyallyl, P-¢toropheoylf puoetbayynheriyy|2,4-

[ fl uorenyl nethyl, 2,7-
d'"@' %ewgﬁr‘d%@?‘h’o, 10- di oxo- 10, 10, 10, 10- t et r ahydr ot hi ox

anthyl)] nmethyl, and 4- nethoxyphenacyl. Substituted

Et hyl 25 EX | e f substituted ethyl carbamates

i nﬁ@%&iﬁﬁlﬁéﬁt t oethyl, 2- trinethylsilylethyl,
m'gf‘és%f' sub%ﬂtﬁi?e‘o%’éHE@f‘éﬂﬁb}s‘ ihohRleptmedidbenzyl, 3,4-

2- hal oeth
d,mtuewhmzu =rgtrobenzyt, m@phgmzyl p-halobenzyl, 2,6-dichlorobenzyl,

'C&Q%ﬂ% '%ﬁ beggnaﬁeny%yglac I%bﬁﬁo&w%‘ 3-rhethyl-2-picolyl N-oxido,
dlpﬂ\eﬁ@rr%tﬂyl b ;bhtllmtrbbéﬂﬂzﬂybfyl th@‘izoelthl, tridpHedyimethdl, o-
O AT R ST T
me%hox@%ﬁgﬂgllyﬁhen‘{/hﬂ&'hyl, tri(p-methoxyphenyl)methyl, 4-(4'-
bromophenacyloxy)phenyldiphenylmethyl, 4,4',4"-tris(4,5-
dichlorophthalimidophenyl)methyl, 4,4',4"-tris(levulinoyloxyphenyl)methyl,

4.4' 4"-tris(benzoyloxyphenyl)methyl, 3-(/midazol-1-ylmethyl)bis(4 ' 4"'-
dimethoxyphenyl)methyl, 1,1-bis(4-methoxyphenyl)-1'-pyrenylmethyl, 9-anthryl,
9-(9-phenyl)xanthenyl, 9-(9-phenyl-10-oxo)anthryl, 1,3-benzodithiolan-2-yl, and
benzisothiazoly! S,S-dioxido.

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

dimethylisopropylsilyl, diethylisopropylsilyl, dimethylthexylsilyl, t-
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30 allyl, 1-isopropylallyl, cinnanyl, 4-nitrocinnanyl,

8- qui nol yl, N-hydroxypi peridinyl, alkyldithio,
wWhewspsaep- net hoxybenzyl , p-nitrobenzyl, p-brobP@Gbesz9s 030188

p 31 WD 2005/ 030694 PCT/ US2004/ 030188 chl or obenzyl

2, 4-di chl orobenzyl, 4-nethyl sul finyl benzyl,

9-ant hryl net hyl and di phenyl nethyl. Assisted C eavage

5 Exanpl es of assisted cleavage i ncl ude

oot o <Ioh SN Ry TRl SRRy s, fpherysiy.

dlpHenyI?ﬁé’f’r)’}l'IIleI mpyutylnﬂatnewpﬁenwlw hi ophenyl ,
2- phosphoni oet hyl , 2- tr|phenylphosphon|0|sopropyl
1 1 di met hyl - 2- cyanoethyl m chl or o- p- acyloxybenzyl,

thydr oxyboryl ) benzyl , 5-benzi soxazol yl net hyl, and
2 i fluoronethyl)-6-chrononyl net hyl. Photol ytic

c da\ﬂﬂ@ht'@(m@ﬂheﬂs @thdWYbQWPUH@Y ba\pactecienas ale ester.

Ex%rnaleal Eg%%})h%uﬂ? E‘C}r%l?geﬁ éé’)ﬁ%ﬁ&%k 3 ﬁ?/:ﬁ[bté c?@c?r%é&et’ate

dicRlbidaReRERY trioMdrbytetald; &ﬁmﬁme@élmatho\w&&ampl es of
ur ea e derivatives includ
tripPReYEkh @ Ecptate L) eroxy BRRiSIE. PbIqToRReRXYaRptate, p-P-

phehrlf%é(%té‘l%n %%Hérg’wbﬁl@h%c@fdi@g&ﬁtan@%(levuhnate) 4.4-

enyl' am not hi ocar bony!| M scel | aneous

(eﬂ@derhm:h‘ﬂftl@E’eﬂi@imﬁlt%spl\cﬁoatﬁswm@ﬁ@@i@s Cmi@'b%iﬁaﬂ'es
| ud
meb-.nogvlgr 38@ ”}Slen%o}ggd@étﬂanylﬁ%ﬂyz%%g% ' cycl opentyl,

tringathyibphepstefratsijdate)p- decyl oxybenzyl ’
di i sopropyl methyl, 2,2 25 dinethoxycarbonylvinyl,
o- (N, N-di met hyl car boxam do) benzyl , 1, 1-di et hyl - 3-

(N, &Jé%d@tégyl car boxam do) propyl, 1, 1-dinethyl propynyl,
di ( met hyl , 2- furan Imet hyI 2-1 odoet hyl
| Soﬁmrﬁ.ples ¢ Ig@r}qtes mg:{miedag yg,|9-ﬂtr51r(epylmethyl ethyl, 2,2,2-

oy PRI, oS pL

(triphenylphosphonio)ethyl, isobutyl, vinyl, allyl, p-nitrophenyl, benzyl, p-
methoxybenzyl, 3,4-dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, S-benzyl
thiocarbonate, 4-ethoxy-1-naphthyl, and methyl dithiocarbonate.

Assisted Cleavage

Examples of assisted cleavage include 2-iodobenzoate, 4-azidobutyrate,
4-npitro-4-methylpentanoate, o-(dibromomethyl)benzoate, 2-
formylbenzenesulfonate, 2-(methyithiomethoxy)ethyl carbonate, 4-
(methylthiomethoxy)butyrate, and 2-(methylthiomethoxymethyl)benzoate.

Miscellaneous Esters

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

monosuccinoate, (E)-2-methyl-2-butenoate(tigloate), o-
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cycl opropyl nmet hyl, 1-nethyl -|

- (3, 5-di net hoxyphenyl )ethyl, 1-nethyl-1-(p 30
w@b@spbmaophenyl ) et hyl , 1-net hyl - 1-phenyl et hyPCT/US2004/030188

1-nethyl - 1-(4-pyridyl)ethyl, 32 WO 2005/ 030694

PCT/ US2004/ 030188 phenyl, p-(phenyl azo)benzyl,

2,4,6-tri-t-butyl phenyl, 4- (trinmethylamoni um benzyl,

and 2,4,6-trimethyl be nzyl. Exanpl es of am des

N- acet

i nclude: 5 ides N-fornyl, | ,. N-chl orgacetyl,
matprarordiiEsegpte. R tBenEae Goaegihoe. picie A0d: yi
R 49t NC

NNV PRI hor kb B, ROl ruarbamrs,pprate.

dimeehyiprais prénothidyk remaly2 4 -dibipegitengisuliematey| . 10 Assi st ed
Cl eavage N-o0-nitrophenyl acetyl,

N- 0o- ni t rophenoxyacetyl, N-acetoacetyl, (N -
di tdyjifelenady | oxycar bonyl am no) acetyl
N- 3-(p- roxyphenyl ) pr opi on?/I , N-3-(o-
ni tﬁm@@gf@ug‘pn@tﬁymclude sulfate, methanesuifonate(mesylate),
- —ax(#QanLir ophenoxy) propi onyl ,
beﬁyéyﬁ'{’%’ _agugi(tgsﬂé phenyl azophenoxy) pr opi onyl ,
N-4-chl orobutyryl, N 3-nethyl-3-nitrobutyryl, N-o-
I 1rQcj gyl met hi oni ne derivative,

AM B ; (benzoyl oxym et hyl ) benzoyl,
and 4, 5-di phenyl - 3-oxazol i n-2-one. Cyclic Imde
Derivatives 20 N-phthalimde, N-dithiasuccinoyl, )
N- ProtestigRdRy theapialin gronp snoludes; GasbapelRs: ABNgEs, and special

B 7 nmet hyl di silylazacycl opent ane adduct,

NG Pty Bl
1,3-dinmethyl -1, 3,5-triazacycl ohexan- 2-one,

5-subst it ut - . ‘ .

o BerPley ' Lathainatos inclydsmelin! ang el gagamates, substiuted
ethi-Gibsinbtas, @dsiBicn deavagoeatbayntato piibiolic GEEgel - NH
ROTECTI VE GROUPS, Exangl es of special NH protective

cargrmates. ihea-Hme derivaliyes.ang ww@anewr?@gb aleSnet hy| |
N-allyl, N[2-(trinmethylsilyl)ethoxy]nethyl,
N- 3- acet oxypropyl, N
Carbamates
Examples of methyl and ethyl carbamates include methyl and ethyi, 9-
fluorenylmethyl, 9-(2-sulfo)fluorenylmethyl, 9-(2,7-dibromo)fluorenylmethyl, 2,7-
di-t-butyl-[9-(10,10-dioxo-10,10,10,10-tetrahydrothioxanthyl)]methyl, and 4-

methoxyphenacyl.

Substituted Ethyl

Examples of substituted ethyl carbamates include 2,2,2-trichloroethyl, 2-

trimethylsilylethyl, 2-phenylethyl, 1-(1-adamanty|)—1-méthylethyl, 1,1-dimethyl-2-
haloethyl, 1,1-dimethyl-2,2-dibromoethyl, 1,1-dimethyl-2,2,2-trichloroethyl, 1-
methyl-1-(4-biphenylyl)ethyl, 1-(3,5-di-t-butylphenyl)-1-methylethyl, 2-(2'- and 4'-
pyridyl)ethyl, 2-(N,N-dicyclohexylcarboxamido)ethyl, #-butyl, 1-adamantyi, vinyl,
allyl, 1-isopropylallyl, cinnamyl, 4-nitrocinnamyl, 8-quinolyl, N-hydroxypiperidinyl,
alkyldithio, benzyl, p-methoxybenzyl, p-nitrobenzyl, p-bromobenzyl, p-
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triphsswyippose) ﬁﬁwﬁﬂpfoﬁiﬂehécé}'lnethYmeYé‘ﬁﬁﬁ ]

(1-isopropyl -4-nitro-2-oxo-3-pyrrolin-3-yl),

guat ernary ammoni um salts, N-benzyl, 33 WO 2005/ 030694
wEANs088904/ 030188 N-di (4- net hoxyphenyl ) met hyl PCT/US2004/030188

N- 5- di benzosuberyl, N-triphenyl nethyl, N-(4-

met hoxyphenyl ) di phenyl et hyl , N-9- phenyl f | uorenyl ,

N-2, 7-di chl oro-9- fl uorenyl net hyl ene,

N-ferrocenyl nmet hyl , and N 2-pi col yI arri ne N -oxide. 5

chiorsiy] ) 24 éﬁlgre%snﬁétﬁawﬁz@“@ﬁ“/' SRR ape

d,pﬁwweﬁngl,l N-[(2-pyridyl)nmesityl] et hyI ene, and N-(N
di met hyl am nomet hyl ene). 10 PROTECTI ON FOR THE
CARBOXYL GROUP Esters Exanples of esters include

fo'regaitsfpedigﬁ IGf ormate, acetate, trichl oroacetate,

tr Luvrﬁa‘c%[g‘\}aé?e net hoxyacet at e, phenoxyacetate, p-
15 E(xlahmle@béass«'yt&dd@\@geh:rmhzcdmﬂenetﬁylb‘sibémyll; ed Met hyl
sters e o subs th st er cIu

O e A R AT al Aet

th@tHiGHYEnRPY Badieth tﬁtd ergr 2ighosphibniodByl, 2-
me rrgt h%%et}gggymet . W piht r?rretpr':fl EI ImoLetyhoxyrret hyl ,

gghloro-p-
acy%x%&rﬁy %ﬁéﬁ%ry%rﬁ&&%}é @ﬁ&fﬁéféx&g%lrﬂetpyl and 2-

(triflRoSusthiyt)tf-elromdnyimethyker s 25 Exanpl es of
2-substituted ethyl esters include
2,2,2-trichloroethyl, 2-haloethyl, co-chloroalkyl,

2 Phb'tcbwﬁmmedviamb) et hyl, 2-nethylthioet hyl,

dithianyl- 2-methyl, . .

o (E;aaamn{]? ?ﬁ@mip%w%@%mwde m-nitrophenyl, 3,5-

dlmgﬂw}lﬁé’ﬁi{w r@ﬁﬂl‘db@ﬁﬂ/lg 814y hethc%(y(-é’-thBHe'anI' éﬁ& %En
hen%/I phosphi no) et hyl, 1-met hyl -1 - phenyl "eth

nlterftthmet Mycl opentyl, cycl ohexyl, allyl,

3-buten-1-yl, 4-(tri nethyl silyl )-2-buten-1-y| , 30

ci nnanyl , a-nethylcinnanyl, phenyl ,

p- Ureapped era@tiogphenyl and benzyl .

Examples of urea-type derivatives include phenothiazinyl-(10)-carbonyl

derivative, N’ -p-toluenesulfonylaminocarbonyl, and N'-phenylaminothiocarbonyi.

Miscellaneous Carbamates

Examples of miscellaneous carbamates include t-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-
furanylmethyl, 2-iodoethyl, isobornyl, isobutyl, isonicotinyl, p-(p'-
methoxyphenylazo)benzyl, 1-methylcyclobutyl, 1-methylcyclohexyl, 1-methyl-1-
cyclopropylmethyl, 1-methyl-1-(3,5-dimethoxyphenyl)ethyl, 1-methyl-1-(p-
phenylazophenyl)ethyl, 1-methyl-1-phenylethyl, 1-methyl-1-(4-pyridyl)ethyl,
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34 WD 2005/ 030694 PCT/ US2004/ 030188 Substituted Benzyl
Esters Exanpl es of substituted benzyl esters include
wao eoosloaesyd met hyl ,  di phenyl net hyl , PCT/US2004/030188
bi s(o-ni trophenyl)nethyl, 9-anthrylnmethyl, 2-(9,10 5

di oxo) ant hryl met hyl , 5-di benzosuberyl,
1- pyrenylnethyl 2-(trifluoronethyl)-6- chronyl nethyl,
2 , 6- trlnethyl benzyl, p-bronobenzyl, o-nitrobenzyl,
- n|t t |, 2, 6-di net hoxybenzyl ,
pheayl( HE(Phﬁ [%Z?‘ébqﬁﬂg)"ng “%1“){?5 éé{heﬂ“é{rb hzyl, piperonyl,
(trmﬁletﬁgl‘éﬁ{rk‘ionmb@n&lb&ﬂ:ﬁh 6-ifnsthysknEdt ers Exanpl es of
Si esters include trinethylsilyl,” triethylsilyl,
t- butyldlnethyIS|IyI |-propyld|nethylsilyl,
and di-t- butyl met hyl silyl. 15
EX%%H?F%&? Eg¥gﬁgj anples of activated esters include

t hiol s. M scel | aneous Derivatives Exanpl es of
m scel | aneous derivatives include oxazol es,

2- €51 3- 20 oxazolines,
4- 3\ |Fd/r|m§| Rxdrelyl aﬂ%ﬁﬁ}@éééiylnNstnchloroacetyl N-trifluoroacetyl, N~
5- al kyl -4- oxo- 1, 3-dj oxol anes, ortho esters, phenyl

phe@m@ptyénw Fehervpropivayb A-picelingyl d&%m&dylosfmﬁmlde N-

Efé@)é]ﬁ* t I‘B@ﬁl ggq:,
ben??&@b%y sta ny?rl\gtlgétqul - Zﬁﬁ?&fbi’gﬁﬁ@ka l'V\D
2005/ 030694 PCT/ US2004/ 030188 C. Synthesis The
i nventi.o ré)\)/i des met hods of making the disclosed
cor%ﬁiﬁég—c'ﬁ—‘i—a@eg@ordi ng to traditional organic
SerJEJerﬁlltr@)pﬁEtﬁ)h@@&ylaN thopﬁ%nﬂ%&ddel(ylow deetsyratynater i al
synt heti ¢ nethods. Schenes A through G descri be
dithéahppaytaxycarbonylamino)acetyl, N-3-(p-hydroxyphenyl)propionyl, N-3-(o-
nitrophenyl)propionyl, N-2-methyl-2-(o-nitrophenoxy)propionyl, N-2-methyl-2-(o-
phenylazophenoxy)propionyl, N-4-chlorobutyryl, N-3-methyl-3-nitrobutyryl, N-o-
nitrocinnamoyl, N-acetylmethionine derivative, N-o-nitrobenzoyl, N-o-

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

Cyclic Imide Derivatives

N-phthalimide, N-dithiasuccinoyl, N-2,3-diphenylmaleoyl, N-2,5-
dimethylpyrrolyl, N-1,1,4 4-tetramethyldisilylazacyclopentane adduct, 5-
substituted 1,3-dimethyl-1,3,5-triazacyclohexan-2-one, 5-substituted 1,3-
dibenzyl-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)ethoxylmethyl, N-3-acetoxypropyl, N-

(1-isopropyl-4-nitro-2-oxo-3-pyrrolin-3-yl), quaternary ammonium salts, N-benzyl,
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synthetic routes. Using these Schenes, the guidelines

bel ow, and the exanples of conpounds 1-28, a person
w@pRoosksdeb4 i n t he art may devel op anal ogous or BCTUBZN04/030188

nmet hods for a given conpound that are within the

i nvention. These nethods are representative of the

preferred synthetic schenes, but are not to be

construed as 10 limting the scope of the invention.
N-8enfethbxgghé l?hhﬂh!-' SSIAN Z8-tf;

ﬁmt he cozgpur;ys ofﬂtﬁe%%%géent MV’SA{I%‘@%ESN t
mesh@yphenmbyighenyimaihyigNshphenydiunzeinys N-27-diphtdredd-ed

ol R, ORGSR, R4 RS Nl o™

further recognize that during any of the processes for

preparation of the conpounds in the present invention,

it hﬂ%@ﬂd@é@éary and/ or desirable to protect

senglit Hug; 8865+ 0 . t he, nol ecul e

co n@e{r’ H egl.n%ltﬂgl;ls rra%/fhglgg‘%t hhiqzevne |l<géywer,r&ﬁ-§n%¥mxybenzyh§ene, N-
dipgnenwmﬁghgtmle, yg&-fvm?yhxyn@iévumthylmdlanasu-(mv%/mt hesi "
. ri hed i rqtective oups in gani c nt hesi s",
dm%ﬁﬁawr‘&ﬁ%@ ons, 1991. These protecting groups

may be renoved at a convenient stage using nethods
known fromthe art. \Where the processes for the
RO LONGPRTHER EARBRXYh GBRADr ding to the
invention give rise to m xture of stereoisoners, these
i soners may be 25 separated by conventional techni ques

suchstess pr epar ati ve chromat ography. The conpounds may
i vi dual enantiomers

b d. i e f i nd
ey DBEPST st e lmEle. el VRS et Eg nt hesi s
trichlordwcatats triftiopdaceléte, WBQ&até}%enB@ac‘%@gﬁ%-& be

resol ved i nto their conponents enantioners by standard
chipraphgngu¥cetaigc henzoatee f or mati on of di ast ereoneric
pairs by salt formation. The 30 conpounds may al so be
resol ved by formation of diastereoneric esters or
' tit | Bstecshr omat ogr aphi ¢ separati on and

am
re [ral 3 2005/ 0306
retnts B 35RERUIR et 5o Peligd fumprvimetny
methoxpatiod, meshyitaionesthyly Rdrabigtirgbyparin teitbhydbar @g! urm.
%xgg( | es of .the described synthetic routes |ncfl e
me %ﬁhggyme{f}y,l,&j Hmethylsilyl)ethoxymethyl, benzyloxymethyl, phenacyl,
p-bromophenacyl, a-methylphenacyl, p-methoxyphenacyl, carboxamidomethyl,
and N-phthalimidomethyl.

g’. apal i A0 LE)

2-Substituted Ethyl Esters

Examples of 2-substituted ethyl esters include 2,2,2-trichloroethyl,

2-haloethyl, o-chloroalkyl, 2-(trimethylsilyl)ethyl, 2-methylthioethyl, 1,3-dithianyl-
2-methyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-(p-toluenesulfonyl)ethyl,
2-(2'-pyridyl)ethyl, 2-(diphenylphosphino)ethyl, 1-methyl-1-phenylethyl, t-butyl,
cyclopentyl, cyclohexyl, allyl, 3-buten-1-yl, 4-(trimethylsilyl)-2-buten-1-yl,

cinnamyl, a-methylcinnamyl, phenyl, p-(methylmercapto)phenyl and benzy.
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5 Compounds anal ogous to the target conpounds of these
exanpl es can be nade according to simlar routes. The
waelc@sloawed conpounds are useful in basic reseaPChusznd4/030188

as pharnmaceuti cal agents as described in the next
section. General Cuidance 10 A preferred synthesis of
Formula (1) is denonstrated in Schenmes A through G
Scheme A. Synthesis of A-D HO A-A EtO 15 A-C Et O Sn,
HCl EtOH, Dioxane A-B EtO Cl SGBH A-D I n accordance
vvith Schene A, phenol A-A, a variety of which are

g{qggﬁmm%gi Egbte (such as 3-met hyl phenol
2- y eno propyl phenol, 2, 3-di met hyl henol
2- Ehamwsﬁ@ﬁ@ubstzu@ddmﬁvlcﬁs@mwde tztpbeewmiéy{ol and
. acetic
ot i PR oot Pl gl AT PEEIEY O3 G
5 dlo@émhryﬂu@?ﬂsﬂmmwn)ewl aebpydemﬂmg’:]hye%ﬁnﬂuomnteltfwg(%-
resence ri_at e base, such a :
chrgmRH 1 . B TERBIEN 5 PR CL R e NSGRER PTHE.
nitrobEnZ9IN P-hith &ty beheylPh BranneatsxybenAag, 4 (héthylsuffinBbsérizyl, 4-
sulfobenzyl, piperonyl, 4-picolyl and p-P-benzyl.

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

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

15 Activated Esters

Examples of activated esters include thiols.

Miscellaneous Derivatives

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

esters, phenyl group and pentaaminocobalt(lll) complex.

Stannyl Esters

Examples of stannyl esters include triethylstannyl and tri-n-butylstannyl.
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WD 2005/ 030694 PCT/ US2004/ 030188 ester A-B with an
appropriate sul fonating agent, such as chl orosul fonic

wa@ediod/o3o6eccurs sel ectively at the para positi oPCT/0S2004/030188
provi de 4-chl orosul fonyl phenoxyacetic acid ethyl
ester A-C. Transformation of the sulfonylchloride A-C
to benzenethiol A-Dis acconplished using a netal as
a reducing agent, such as tin or zinc, in an 5 acidic

q%such as ethanol or dioxane. In Schenes B, D,

C. an yEt 881Sind R9 can be selected from for exanple, H,

Cl1_8 al kyl, C2-8 alkenyl, phenyl, halo, and cyano. 10

Scheme B HO R7 B-A 1. NBCI Et 3N CH2Cl 2 Est er

hy dhelipyestiproprovigesHnethrgds R@W@kglgjhm'sqiﬂﬁ@ﬂ camppainelsy

acoQR e, e o e g metnads sl wel Rt o
confdi matonlab syrthetidoietiibds. k@crmmw thrguah tGr desoyibpraugpksted
h |
synfngiig snten o e Sarhc. 0 GuRBuNE:, 3955, 87 R dxamples
of c§H1pbﬁHH§ BOBVE Bbrsoﬁttffh;kﬂlﬁn ThdFart E%hw@e«mémog@usior similar

ester is obtained in two ste&? _&
me’fb@dslé-‘rrs@(ﬂhv%?CQfﬂléOlﬂ]Cb%‘ﬁbﬁreBN@'ﬂéh%’é’W b {iheRs methods are

| f
fep%%?ﬁ%?‘é{% gﬂﬁg tp}f%@ﬂ%g ll%gnth%m? lseines Bt e Rotio t%”?,‘cl)nstrued as

mne in an appropriate solvent
limiting theasc@2 of the iavehtion) al kyl ati on of benzenet hi ol
B-D, prepared according to

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

using methods known from the art.

Where the processes for the preparation of the compounds according to
the invention give rise to mixture of stereocisomers, these isomers may be
separated by conventional techniques such as preparative chromatography. The
compounds may be prepared in racemic form, or individual enantiomers may be
prepared either by enantiospecific synthesis or by resolution. The compounds
may, for example, be resolved into their components enantiomers by standard
techniques, such as the formation of diastereomeric pairs by salt formation. The
compounds may also be resolved by formation of diastereomeric esters or

amides, followed by chromatographic separation and removal of the chiral
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38 WD 2005/ 030694 PCT/ US2004/ 030188 Schenme A above,
wth the nesylate internedi ate using a suitable base

WG a@k/03’94 Cs2CO3, K2CO3, or NaH, in an approprPEr/@s2004/030188
sol vent such as CH3CN or THF, under nitrogen. Under
standard saponification conditions phenoxyacetic acid
ethyl ester B-Dis converted to acid B-E under
nitrogen. The preferred hydrol ysis 5 conditions

aunlfy, et ulE el ey e o BFAPtRES
col@tind base in a m I der water-THF system Scheme CcC10 O

O Ester reduction HOR5 ~~CH s3 MsO-~-OMs RO OR R6 R5

R6 CHC R5 R6 CA HO Base C-B B-A R7 MsO-~O Et 02C R5
RS CD22
Examples of the described synthetic routes include Examples 1 through 7.

5 Compounds analogous to the target compounds of these examples can be made
according to similar routes. The disclosed compounds are useful in basic

research and as pharmaceutical agents as described in the next section.

General Guidance

10
A preferred synthesis of Formula (1) is demonstrated in Schemes A
through G.
Scheme A. Synthesis of A-D
T BrCH,CO,Et 0 R CISOzH
remsLs 3
HO Ry 107 O Rz
CSzCO3
A-A A-B
o] Ry o Ry
Sn, HCI
/“\/O R2 , /U\/O R
EtO \©i EtOH, Dioxane EtO \©: ?
S0O,CI SH
15 A-C AD

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

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

solvent such as CH3CN or THF. Sulfonation of the phenoxyacetic acid ethy!
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C-C 0 Cs2C33, CH3CN Hydrolysis HO2C In Schene C, R5

and R6 substituted nalonate C-A is reduced to propane=
wa 2@508@b4 C- B by using a suitable reduci ng agePCT/E82004/030188

as lithium alum num hydride or diisobutylalum num

hydri de. After propane-1,3-diol CGB is converted to

di mesyl ate G- C by using nethanesul fonyl chloride and

triethylam ne in an 15 appropriate solvent such as

2...C C react henol t ace . of
estef Kt Wi aR B0 i e U S Ret e SoRERRTHE e
occ@i%oéél’@ém@él? as fevisdth positioh t@@rmmroraéﬂﬂohylphénmetlc
nesyl ate C-D. Phenoxyacetic acid eth ester CEis

aclcbem asterdy Cal egnglempation ofdba sulie e @”% %C i BpRrengthiol

v
A HREOHIshBd uIBR ot 3 0 B e SEPR R or I e
5 acidio nsadiappsugir asetbasol arahioxanech as CH3CN or THF under

nitrogen. Under standard saponification conditions
phenoxyacetic acid ethyl ester CGCEis 39 WO
20QR/StHERs BCAD/ WEO%%G%&W@@I@&@&%@O@ efarhple, H,
under nitrogen. The preferred drol ysis conditions

C1-§ AlkyluGe-ardksnyl, I‘(ﬁ@qyaga@’ Sﬁgéy?rﬂ\gan aqueous al coholic
sol vent system such as water-nethanol, or using LiOH
as a base in a mlder water-THF system 5 Schene D HO

10 dt ucion 6 DDBR7 p PhereB. Ester Re Et 2C
/@[ /r DIAD, PhP, CHyCly /Qi
g /I\
-A

2. Cs,CO3 CHZCN

R4
1. MsCl, EtsN _ Et0,C._O R, R,
CH,Cly Eto)k/o Ry S o Rq
B-D Ry
Rg™ Ro

1-D SH

R4
HO,C._ O R R4
Ester hydrolysis g \C[ 2
s o Ra
B-E Ry
Rg™ Ro

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

alcohol B-C by employing a triarylphosphine such as triphenylphosphine, and an
15 azodicarbonyl reagent such as diisopropyl azodicarboxylate, in a suitable solvent
such as THF. Phenoxyacetic acid ethyl ester B-D is obtained in two steps: (1)
conversion of the alcohol B-C to mesylate under standard conditions by
employing methanesulfonyl chloride and triethylamine in an appropriate solvent

such as CHzClz, and (2) alkylation of benzenethiol B-D, prepared according to
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D-C R7 Bu4NF, THE Oxidation O efination Epoxidation In

accordance with Schene D, al dehyde D-B coul d be
w@e@paseed i n two steps by nethylation of aci dPCF/BS2004/030188

using (trinmethysilyl)diazomethane as a 10 net hyl ati ng

agent followed by reduction of the nmethyl ester

internmediate with a suitable reducing agent such as

dii sobutyl al um num hydri de. Al dehyde D-B is

tran I {. ' . r.eact i.ng_w
soiigrfie o GT i BT deMeiRibo Qe ghlidhig age such as
CsJODBSKLT s, anNalﬁam aR Rppafpriatd SEIVEM tidhfaeCHITN @I ITHF, under

with a C%ﬁfong qy\‘slse such as DMSO ani on. Epoxide ring
nitregrihi Hpasr signd saPQiicatinBeneifions phemoyyacetieacid ethyl

t ] t

e B o b @ I b R g, Fhe BRACLTER)
corkiggtomsén bluBlewrsiteg NaDHlawa ibdae iman egndows aicehalic SQJ\sen‘tgsystem

sucie et o Ao TBbok o 3o I »EieRBb b HEem.

ketone DE may be carried out to provide al kene D F.
For exanple, Wttig reaction and olefination of D-E
with Tebbe reagent will ¥1e%g e D-F. Finally,

sﬁpomlfl cation of ethyl est under st andard
é Eﬁg‘j‘i_@;m@% m@ EPPZCoMs

ation + cl bas® B E-A &02C11- 11R5EtF®2C

I—|y3da( olysis cB c-C
R4
HO R EtO/U\/O
S B-A
Ry />(\ SH
Base Cs;C0O3 CH3CN

EtO2C\/O\©[ /@ Hydrolysis HOZC\/O\C[R2 /@R“

R

/>(\ s 0 3
or R,

In Scheme C, Rs and Rg substituted malonate C-A is reduced to propane-
1,3-diol C-B by using a suitable reducing agent such as lithium aluminum hydride
or diisobutylaluminum hydride. After propane-1,3-diol C-B ié converted to
dimesylate C-C by using methanesulfonyl chloride and triethylamine in an
appropriate solvent such as CH,Cl, C-C reacts with phenol B-A in the presence
of a suitable base such as Cs,CO3, KoCO3, or NaH in an appropriate solvent
such as CH3CN or THF to produce mesylate C-D. Phenoxyacetic acid ethyl
ester C-E is obtained by alkylation of benzenethiol A-D, prepared according to
Scheme A above, with the mesylate C-D using a suitable base such as Cs,COs3,
K2COgs, or NaH in an appropriate solvent such as CH3CN or THF under nitrogen.

Under standard saponification conditions phenoxyacetic acid ethyl ester C-E is
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1 HO2C SO B-E R8 Ry Schenme E shows another route to

prepare acid E-E as denonstrated in Schene B. In
w®edsnsocks epoxi de E-B is obtai ned by treat meneCDUS2004/030188

phenol B-A 10 with an appropriate base such as cesium

carbonate foll owed by al kylation with 2-

chl or onet hyl - oxi rane E-A. Epoxide ring opening of E-B

wi th benzenethiol A-D, prepared in Schenme A above, in

h f [ . o
comyarted i oA T s ofnd BRR e Ehydplygis ongitens
incl¥d G8inigs NeoHlhg adake ik ah @gBeols Blcuhdlkrsolvdnd sostedasicnas

condi tions by usi ng acetjc anhydride and ?_h{(rEt h%rlg 15
watemmethaael. osksiag MO AsesDase B @milAgk Vaier-dHeYs#®: E- D
may be carried out to provide al kene B-D. For
exanple, Wttig reaction and olefination of E-D with
5 41 WO 2005/ 030694 PCT/ USkhemiedB0188 Tebbe reagent wil |
all give B-D. Finally, saponificatjongof ethyl ester
ons (i aci dpdiddtion Scheme

B- D ung€ry” 'St andas fleiish t i @
HJ=, g, of F-E S HO-0 AP—TF-B-1WeO F-C
O\@-A 7Q_| Ve & Ester Reduction o DB R,
R4 R
R4 Eto2cvo\©[R2 EtOZC\/O\©:R2 Ry
B/\/@Ra 1-D SH S/\\/\/@iRa
D-D OH R

° bc Ry BUNF, THF

R4
e EtO.C_ O Rz Rs Olefination
Oxidation letination
s Rs
D-E (o) R;

R4 R4

EtO,C._O R R4 HO,C._ O Ro Ry
Hydrolysis

S | Rs S | Rs

D-F D-G

RB Rg R7 RB RQ R7

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

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

10 methylating agent followed by reduction of the methyl ester intermediate with a
suitable reducing agent such as diisobutylaluminum hydride. Aldehyde D-B is
transformed to epoxide D-C by reacting with dimethylsulfonium methylide, which
is generated in-situ from treatment of trimethylsulfonium iodide with a strong
base such as DMSO anion. Epoxide ring opening of D-C with benzenethiol A-D

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

using acetic anhydride and dimethyl sulfoxide. Several types of olefination of
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NMe2 Tetradecane 254C F-E MeO F-D NMe2 I n accordance
with Schenme F, (4-hydroxyphenyl) acetic acid F-A, a
wWQ 2005080694 of whi ch are commercial |l y avail abl e P6T/UR20a4030188
3- br ono- 4- hydr oxyphenyl acetic acid,
3-chl oro- 4- hydr oxyphenyl acetic acid,
3-fl uoro-4-hydroxyphenyl acetic acid, 10
4- hydr oxy- 3- net hoxyphenyl acetic acid, and

. - 32-nit.L: I
etBpEEETEY b ea BEEK) pAGib RO, FdbaRti B
redctiomehtamlefinatiom dfisEpwidls #abbe féagzentamlaélyglve DaRD Hiialigf

sa@mlfgcattabl erﬁ?c:l d qfclgFalén{eglfur{ C acfbéjvqps glv dggl%hécgl c

di met hyl t hi ocar bamoyl oxyphenyl) acetic acid nethyl
ester F-C by reacting with 15 di net hyl t hi ocar banoyl

5 chloride in the presenceSefersede appr opri ate bases
such as triethylanine and 4-(di methyl am no)pyri di ne.
At hlghten'perature in the prefereﬁggbvaﬁ 0k, 250 to

30 RF C (s rearranged to (
d aig\/béﬁﬁﬂ/l rln]y>/p\ cetl CA@C tthyl
Hoéster D I gaa high boptin oi nt sol y SECch as

t eRf adecane. By treat nent tﬁ’a swtab e base such as
42 WO 2005/ 030694 PCT/ US2004/ 030188 sodi um met hoxi de

F-D is &ransf or rred to (4-nercapt ophenyl ) Racetic acid
Bz h§ r Hy dr ks BoAcee C Rq
S/\(\O R3 S/\H/\O/QERS
A-C OH Ry A-D o) Ry
EtO,C.__O
Olefination N \@ Qi Hydrolys1$
R4
HOZCVO\@Rz Ry
B-E
Re Ry

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

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

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

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

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



CS2C3B, CH3CN S GB R5 RS S GA R5 Rs In Schenme G

acetic acid nethyl ester GA is obtained by al kyl ation
w@bRoosloamwgenet hi ol F-E, prepared according to Se¢iEDS2084/030188

above, with nesylate C-D wusing a suitable base such

as Cs2C03, K2CO3, or NaH in an appropriate solvent 10

such as CH3CN or THE under nitrogen. Under standard

saponi fication conditions nethyl ester GAis

hydr ol ysed, t id GB le le | 15 43 WO
Tebmyms0sY0a9 BeMRE0A om0 FABOBE e EHE AN SSeics-Dder
stan@%ig ot GBSacHEEEt O 1-B, 93% SH 1-C, 98% Et O 1-B

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

Scheme F. Synthesis of F-E

R R j’\
HO\N/\@RZ MeOH, H2804 MeO@RZ Ci NMez
0 oH 0 OH Et3N, DMAP
F-A F-B

V R, Ry
MeO Y\f:[Rz Tetradecane MeO Ry
S - )
254°C O
o O/U\NMez S”U\NMez
F-C F-D
Ry
peotte, B Me"Y\CERZ
i e
° SH
5 F-E

In accordance with Scheme F, (4-hydroxyphenyl) acetic acid F-A, a variety
of which are commercially available (such as 3-bromo-4-hydroxyphenyl acetic
acid, 3-chloro-4-hydroxyphenyl acetic acid, 3-fluoro-4-hydroxyphenyl acetic acid,

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

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

point solvent such as tetradecane. By treatment with a suitable base such as
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To a flask containing chlorosul fonic acid (15.0 i,
226 mmol ) at 4C was added et hyl

W@ 26050808y4 phenoxy) acetate 1-A (10.0 g, 51.6 mMmeC¥/US2004/030188
slowly. The 5 m xture was stirred at 4C for 30 mn and
roomtenperature for 2 h, and then poured into ice
water. The precipitated white solid was filtered,
washed with water, and dried under vacuum overni ght

to i de, 1 13 as whi, & e
A édéﬁ%ﬁ%s%?’%%déﬁ% 2 3niBrbey) fostin i methy
estefﬁESHZ 4,76 (s, 2 H, 4.29 (q, J:71H22
H) , 37(s 3|—|),131(t,J:71Hz,310l—|);|\/IS
(ES) n12: 315 (MH\Ia+) EtO SH 1-C

(4- Mer capt o- 2- net hyl - W ?e ic acid ethyl ester
To a solution of 1-B (4 6.1 mml) in EtOH (20

m.) was added a sol uti ofy of 4.0 M HCI kn di oxane (20
n-) foll owedRby, 10 /w@Rﬂ powder (9 180 g, 82.

nmol ) po nWi se he ure M@@c 2for 2
@O}Qeu' hty™ 18s CH2CI 2Fi o (800 i), |

fRy t Rat e wWas separat&dcoaag ckhe aqueou

extezmcted with CH2Cl 2. The conbl ned oréﬁhl c pha§e Ry

were washed 44 WO 2005/ 030694 PCT/ US2004/ 030188 wi th
wat er, dri ed and concentrat ed to give 3.56 g (98% of

HylirogsiflS 1508 @ b J@G 0 MHz, CDCI3) 6
— 7447 03 9 8.4 Hz, | H), 4.60
(32H)(T2 ’Xile 2H),224(H)s,3H),

1.29 (t, ?‘i H?s SRGH) Richene 2 HO CF3 + HOB ( OH
DI AD, Ph3P CH2CI 2 HOVD 50%

In Scheme G, acetic acid methyl ester G-A is obtained by alkylation of
benzenethiol F-E, prepared according to Scheme F above, with mesylate C-D
using a suitable base such as Cs>,COs, K2COs, or NaH in an appropriate solvent
such as CH3CN or THF under nitrogen. Under standard saponification conditions
methyl ester G-A is hydrolysed to acid G-B.

Examples
Example |
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2-A 2. CS2C33, CH3CN 1. MsCl, Et3N EtO2C,---, 0 CH2Cl 2
EtO 1-C SH CF3 CF3 HO CF3 CF3 2-A 5

WQ2{04/0306p4 | uor onet hyl - phenoxynet hyl ) - pr op- 2- enPAF/UE2004/030188
a mxture of 4-trifluoronethyl phenol (49.0 g, 302
mol ), 2-nethyl ene- 1, 3-propanediol (40.0 g, 454
mmol ), and dii sopropyl azodicarboxylate (67.4 g, 333
nmmol) in CH2ClI 2 (400 m-) at OC was charged with a
solution of triphenyl [ne (87.2 g, 333 mmol) in
CH2Cl 2 (400 ml -) dropw%@%%??er the 10 m xture was
stirred at OC and then allowed to warmup to room
tenperature overnight, CH2CI 2 was evaporated under
reduced pressure. To thesd gsi due lwasp agded Et20 and
hexane, Oy st lir € was ,c P ed™t o The
precipitated sol as filtered, and éd Hate was
concentrated and c¢efumm chronat ographed . 2
(Et OAc/ hexane: 1/4A to give 35.2 ¢ (%Wbof 2-A; 1H
NVR (300 MHz, CDCI3) 5 45 WD 2005/ 030694

PCT/ US2004/ 030188 7. 55)& J 8.6 Hz, 2 H), 6.99 (d,

d

J =86 H,S2HA), 5.330d o] 30.9 Hz, 1 H, 5.29 (d,
J = 0.9 Fgo ToHL 488 (s 2 4.27 (d, J = 6.0 Hz,
, Dioxahe

2 H. ‘ SH

1-C, 98%

O
EtO/”\/O
SO,Cl
1B 2

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

To a flask containing chlorosulfonic acid (15.0 mL, 226 mmol) at 4°C was

added ethyl (2-methylphenoxy)acetate 1-A (10.0 g, 51.6 mmol) slowly. The
mixture was stirred at 4°C for 30 min and room temperature for 2 h, and then
poured into ice water. The precipitated white solid was filtered, washed with
water, and dried under vacuum overnight to provide 14.0 g (93%) of 1-B as a
white solid; "H NMR (300 MHz, CDCls) & 7.87-7.84 (m, 2 H), 6.80 (d, J = 9.5 Hz,

1H),4.76 (s, 2H),4.29(q,J=7.1Hz, 2H),2.37 (s,3H),131 (t, J=7.1Hz, 3

H); MS (ES) m/z: 315 (M+Na*).
O

EtO/U\/ ©

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

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

SH

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

layer was extracted with CH.Cl,. The combined organic phases were washed
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Et 02CI---10"/ \ CF3 --'r 2-B

{2-Methyl -4-[2-(4-trifluoronethyl-phenoxynethyl)-allyl
wa@dosasnshq - phenoxy}-acetic acid ethyl ester CeP€r/ab2004/030188

procedure | for the formation of thioether: 5 To a

solution of 2-A (18.1 g, 78.2 mmol) in CH2CI 2 (400 L)

at 0C were added Et3N (23.0 ni, 165 nmol) and

nmet hanesul fonyl chloride (13.4 g, 117 mol). The

.m'x ure . rred.a C f.or e tur 1
ittt SHEd. 2t obiuBled o g% 3 a e A Ak SRR S
NME@00" M a#Y, ©D@IES 7asy. @sgmr Qt@de 5@&9 J B apreays), héeoe(rs 2

was extracted with CH2Cl he' conmbi ned or'ganic
H), 1R (sasks MeHg, dH)ed-24r8, 3 c‘bﬁEr(tat/é’d7ﬂd'|2pr3dd) de 24.2
g of the crude product. A m xture of the above crude
product, (4-nerca pto-2Zg gpé&@g - phenoxy)acetic acid
ethyl ester 1-C (21.2g nmol ), and Cs2CO8 (76. 2
g, 234 mol) in CHSCN (290 M -) was stirred at room

tenperature for 2 h. Water was added and the m xtL ec;[:3
dct CI[2|ADTd:}gp0@4|§g|2ned or gani ¢
e dr+ c nce HO o
HQ:hr tographed Et OAC/ hexane: 1/ 10) to prdvide 28.8

g (849 of 2-B; 1H NMR (300 Mz, CDCI3)67;§3(d5‘i/r:
8.7Hz 2 H), 7.20 (s, 1H) 7.16 (dd, J =

Hz, | H), 29532%530,110N86Hz 2 H), 659(d J:
1.HzsClIEN) | 9 ﬂdgc;v 4. 98 (s, 1}@
2

—4—65—6?—>2H)0460(s H) , =7.1
H):Hzcaesa( 4(s 3H)

C
3 H; 20 (El% 463 (I\/H\la+)z_3 gmc Compound
1

{2- Met hyl -4-[ 2-(4- trifluororrethyl-phenoxyrrethyl) al Iyl

sul fanyl]-p y}-acetic acid General procedure 2 for
Lidme Thy dH.ol ygfé]z%( ? a3t hyl and edters: 46 WD
2086516306694 PCT/ US20 030188 J0: lution of 2-B

(28.8 g, 65.5 me8%) in THE (B769hL) at OC under N2

Compound 1

5 2-(4-Trifluoromethyl-phenoxymethyl)-prop-2-en-1-ol
To a mixture of 4-trifluoromethylphenol (49.0 g, 302 mmol), 2-methylene-

1,3-propanediol (40.0 g, 454 mmol), and diisopropyl azodicarboxylate (67.4 g,
333 mmol) in CHzCl, (400 mL) at 0°C was charged with a solution of
triphenylphosphine (87.2 g, 333 mmol) in CH,Cl» (400 mL) dropwise. After the

10  mixture was stirred at 0°C and then allowed to warm up to room temperature
overnight, CH2Cl, was evaporated under reduced pressure. To the residue was
added Et,0 and hexane, and the mixture was cooled to 0°C. The precipitated
solid was filtered, and the filirate was concentrated and column chromatographed
(EtOAc/hexane: 1/4) to give 35.2 g (50%) of 2-A; 'H NMR (300 MHz, CDCl3) &
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was added 1.0 MLiOH (131 niL, 131 mmol ). After

stirring at OC for 45 mn and at roomtenperature for
wQ2®s5k03060he m xture was cooled to 0C, acidi fi ePCTMIB1004/030188

M HCl, and extracted with EtOAc (x 3). The extracts

were dried, concentrated, and 5 purified by colum

chromat ography to give 26.7 g (99% of Conpound 1;1H

NI\/R(300|\/I—|z CDC13)6752(d J = 8.6 Hz, 721

(s

2 H,
7. 55:(d8J6= $|26 Hz, ﬁﬁ)(%%gig(ﬁ 856 HZBZJr')rE%l(%’m’ %gfizs (1&5{’ $29

S) nmlz: 435
(I\/H\Ia+) Anal ysis calc'd for C20H1904F38 O 1 H2O C,
57.99; 10 H 4,67, S| 7.74; F, 13 76, found: G,
58. 06; H,4%2§/ F, 13, 91. ?e||47V\D

(d, J]—69L|Z|§7]1 #r? 465%6%92@% 4~b7‘(d1J0"_%‘@ Hzle)i)E 4.65 (s, 4

2005/ 030694 PCT/ US20 30 88 Sch HO CF3 TMSCHN2
MeOH, Et20 MeO O DI BAX"H,S Cl ® TBAF, THF SH Et O2C, -,

Tebbe reagent Et02C LICH THF, H20 CF3 CF3 CF3 CF3
Ac20, DMSO Et 02C, -, 2B

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

General procedure 1 for the formation of thioether:

To a solution of 2-A (18.1 g, 78.2 mmol) in CH2Cl, (400 mL) at 0°C were
added EtzN (23.0 mL, 165 mmol) and methanesulfonyl chloride (13.4 g, 117
mmol). The mixture was stirred at 0°C for 1 h and room temperature overnight
and diluted with saturated NaHCO3; (100 mL). The organic layer was separated
and the aqueous layer was extracted with CH2Cl> (x 3). The combined organic
phases were dried and concentrated to provide 24.2 g of the crude product.

A mixture of the above crude product, (4-mercapto-2-methyl-
phenoxy)acetic acid ethyl ester 1-C (21.2g, 93.8 mmol), and Cs,COs (76.2 g, 234
mmol) in CHsCN (290 mL) was stirred at room temperature for 2 h. Water was

added and the mixture was extracted with CH2Cl.. The combined organic layers

were dried, concentrated, and column chromatographed (EtOAc/hexane: 1/10) to

provide 28.8 g (84%) of 2-B; "H NMR (300 MHz, CDCl3) § 7.53 (d, J = 8.7 Hz, 2
H), 7.20 (s, 1 H), 7.16 (dd, J = 8.4, 2.2 Hz, 1 H), 6.96 (d, J = 8.6 Hz, 2 H), 6.59 (d
J=8.4Hz 1H),513(d, J=0.9 Hz, 1 H),4.98 (s, 1 H), 4.65 (s, 2 H), 4.60 (s, 2
H), 4.26 (g, J = 7.1 Hz, 2 H), 3.56 (s, 2 H), 2.24 (s, 3 H), 1.29 (t, J= 7.1 Hz, 3 H);
MS (ES) m/z: 463 (M+Na™).

HOLC_ @ JQ/

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

General procedure 2 for the hydrolysis of the ethyl and methyl esters:
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MeO O CF3 4-B 3-(4-Trifluoronethyl-phenyl)-propionic

acid nethyl ester To a solution of 4-A (1.00 g, 4.59
wor@bp3iem Et 20 (20 m -) and MeCH (10 nl-) waspPEmuszmo4/030188

1.0 M (trimethylsilyl)diazomethane (9.16 nlL, 9.16

mmol) in 5 hexane. After stirring at roomtenperature

for I h, the solvents were renoved under reduced

pressure. The residue was di ssolved in Et20, washed

vorR A SR B2 o a g bRGyn S1S87a Dm0 yrso
wadbidde€£OCOM LEOH (531 (il 131 miBol. Witer Qtithg at 088 1645 i and
8.1 Hz, 2 H), 3,67 (ts, 3 H, 301 (t, J=7.7H, 2
at rapm tenggerature for2.p by the mixtuig waggoeledyio 7G; acidified ygth 1 M

. o ;
10 Mo V2008 A B SR S BoEs. an
purifigduty oalupin dheniatograpy talgive 26abh X99%) GHEeNgp¢@ad - jH

N L BochiRd 57 Cnls SB a2 T REY T (g

8.4f 912 (49, WiHY, BIY% [@UgRCHGHVRt ), BAB (CU = 8.4NBEH (9, T4 (d, U =
Af t 5vvarmnﬂ_to roomtenperature, the mxture was
€

1.0tHiZ. eHOA QBT A £.0 HEZs A0, G (Scb DA dsed Hind 28dbuai)

[ L; 3 .y )
S BN SIANE AP PR 0 B0 e 570
H, 8.67; Bz 7. 24; W), 1376 four(di C, 5808 H) 484; &, #H6; B.1Blo(t, J =
7.4 Hz, 2 H, 2.82 (t, J =7.3 H, 2 H. CFR3 4-D
2-[2-(4-Trifl wuoronethyl-phenyl )-ethyl]-oxirane 10 A
m xture of NaH (52 ng, ExampRill 60%in mneral oil)
in DVBO (15 nl)
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was heated at 70C for 30 mn and allowed to cool to

roomtenperature. After diluting wwth THE (10 nL), to
wo b@swososbur e at 0C was sl owly added a sol uti onP@f/US2004/030188
- ~trimethyl sul foniumiodide (306 ng, 1.50 mmol) in DVSO

(10 nmL). After stirring for 10 mn at OC, a solution

of 4-C (202 ng, 1.00 mol) in THE (10 nL) was 15

i ntroduced. Stirring was continued for I h at 0C and

the m xture was diluted wth water and extracted with

Et 20. The extracts were ¥PPB#4 concentrated, and

col umm chr omat ogr aphed ( Et OAc/ hexane: 1/7) to provide

147 ng (68% of 4-D; 1H NMWR (309 MHz, CDCl3) 8 7.54
I Hewsctnd) . 7. 31 ( '3‘ &I&L—HZGHZ@Z H),
HOZ. q7- ( m—L—H) >~ MeB8- 2 H5—2—+5

, 14.3,39/0H), 1.98-1.73 (m 2

4, J MePHEROD 7
. "49 WD 2005/ 030694 PCT/ US2004/ 030188 OH 4-E

{4 [2 Hydroxy 4-(4-trifluoromet hyI ph@EmgIT)_,Fbutyl sul fan
nox;o)vaoew-'c ,'?»

yl]- 2 ﬁ';'/sl I\%I;enoxy} acet i
. I) ger capt o- 2-
' '. | esE®er G(E%
Ry, - %8 hmol ), and T et r adth $A%nmoni ur f shde (0.12
m., 012mm| 1.0 Min THF) in THE (5 m-) 5 was
stlrred at roomterrperature over ni ght and

Et ted. The Ftiu g wassop i i.e® n coI um CFs
chro SW/ hexanre—31+5) to g
(49% of. %- H NVR (300 MHz, CDCI3),
8.0%@%0 726(d J =80 H, 2 72?723% -

. 1 J=.8.4 2.3 H, 1H, 661
ool = Bok HD . scF2 H), 4.26 (g, J =

7.1
3.01 (dd, J = 13.6, 10

3.4 Hz, | H, 2.79-2.66 (m 2'H),
2.56 (brs, 3 H, 1.84-1.76 (m 2 H),
1.30 (t, J 3 H) M5 (ES) mlz: 465 (M+Na+). O
Lda L?HF o HO.C__O CF3

-4-[ 2- 0X -(4- trlf onet hyl - phenyl ) - butyl s
ul fanyl ] - phenoxy} - c$| et hyl ester A m xture of
4-E (370 ng, O, 81§5}% |n ACZO(Z 5 ni-) and DI VI SO
(4 Compound2

3
MGOY\/Q/

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

To a solution of 4-A (1.00 g, 4.59 mmol) in Et,0 (20 mL) and MeOH (10
mL) was added 1.0 M (trimethylsilyl)diazomethane (9.16 mL, 9.16 mmol) in
5 hexane. After stirring at room temperature for 1 h, the solvents were removed
under reduced pressure. The residue was dissolved in Et;0, washed with
saturated NaHCO3 and brine, dried, and concentrated to give 1.04 g (98%) of 4-
B: '"H NMR (300 MHz, CDCls) & 7.54 (d, J = 8.1 Hz, 2 H), 7.31 (d, J= 8.1 Hz, 2
H), 3.67 (s, 3H), 3.01 (t, J=7.7 Hz, 2 H), 2.65 (t, J = 7.7 Hz, 2 H); MS (ES) m/z:
10 255 (M+Na’).
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m-) was stirred at roomtenperature for 24 h, diluted
with water, and extracted 15 with Et20 The extracts
wowees/osped, concentrated, and purified by col B@TUS2004/030188
chromat ography to give 278 ng (75% of 4-F, 1H NWR
(300 MHz, CDCI3) 6 7.51 (d, J=8.1 Hz, 2 H), 7.26 (d,
J =80Hz, 2 H, 7.125 (d, J=1.7 Hz, | H), 7.04 (dd,
8.5 2.3 Hz, | H, 6.57 (d, J =8.5Hz, I H, 4.60
s, 2H, 426 (q, J =7.1 H, 2H, 3.52 (s, 2 H,
2 (s, 4 H, 2.23 (s, 3 93 (t, J =7.1 H, 3
H; M5 (ES) 20 miz: 463 ( \ 50 WD 2005/ 030694
Et 02C CF3 PCT/ U82004/ 080188 2
(2-Met hyl -4-{2-[2-(4-toifl uoronet hyl - phenyl ) -ethyl]-al
| yl sul fanyl } - phenoxy) - acet g acid ethyl ester To a
sol ution of 4- §(4(ﬁ.3u&@netrgl-&%nﬂmbaiodamew (1 m ) at

-78C wa added 0.5 M Tebbe reagenta_t(y_a ni
0. Ifo mlqt'qrhoft%méﬂ@ 9, et mnellineCHefale ( &t y8°C was
ao i {1 gt Bh ot Mlorklta Zath, £7aEhALH Tredfiding s

stirfetd24t.-78He fonom)hTmednd)qgathd siflen 8% WME i MeD&H(5 mL). After
concent r at and col.um romat

WK FRARIREP T4y T Eave g op 20 g flzatewas,,

codﬂmré@&pamolumrﬁbm&o@ré@wédho p}owdg 796Hi\g (83%)) of 4-C; 'H

NMR (ﬂ@ogMb*Z @QC@ &19 83 ( Q% 1 QHZI) (I H)g?@t (@dJ-Jsa rgz sz 7.31

/ = =2

o g e i3 0f Y= 4 i 2401 8 ﬁs%%Zi\;,f 2 1,
2.50 (t, J =8.0 Hz, 2 H), 225é 1.28 (t, J
=7.1 Hz, 3 H,; M5 (ES) mz 'f3|\/l+l\la+) Conpound 2
(2-Methyl -4-{2-[2-(4-triflu et hyl - phenyl ) - et hyl ] - al
| yl sul fanyl } - phenoxy i
procedure 2 gave Conmpound 2 (85%; 1H NMR (300 MHz,
CDhCl3) 6 7.51 25 (d, J =7.7
He, 2) 7 115%(4Jriﬂ‘19|5°m9t“§@"7”‘6)?t?y8 ox ”%(7 5 Hz, 1
|‘|) A@mﬁﬁlré &f NaHR(58- g HE.3 rmb); 6046 ifBmirseralloihiin DMIG (45 mL)

was heated at 70°C for 30 min and allowed to cool to room temperature. After

diluting with THF (10 mL), to the mixture at 0°C was slowly added a solution of
trimethylsulfonium iodide (306 mg, 1.50 mmol) in DMSO (10 mL). After stirring
for 10 min at 0°C, a solution of 4-C (202 mg, 1.00 mmol) in THF (10 mL) was
introduced. Stirring was continued for 1 h at 0°C and the mixture was diluted
with water and extracted with Et,O. The extracts were dried, concentrated, and
column chromatographed (EtOAc/hexane: 1/7) to provide 147 mg (68%) of 4-D;
'"H NMR (300 MHz, CDCl3) § 7.54 (d, J = 8.1 Hz, 2 H), 7.31 (d, J = 8.0 Hz, 2 H),
2.97-2.90 (m, 1 H), 2.88-2.78 (m, 2 H), 2.75 (m, 1 H), 2.47 (dd, J = 4.9, 2.7 Hz, 1
H), 1.98-1.73 (m, 2 H).
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3.41 (s, 2 H, 2.79 (t, J 8.0 Hz, 2 H), 2.47 (t, J =
8.0 Hz, 2 H, 2.15 (s, 3 H; M5 (ES) nlz: 433

W@ hoBiazge94 Exanpl e 111 51 WO 2005/ 030694 MsCl, BCBNS2004/030188
CH2Cl 2 Scheme 5 HO JL , OH Eto2C -11 PCT/ US2004/ 030188
a""9' ~-"Ovws 5-A 58%NaH, THE + CIS JL ,Ows 5-A CL
JL . Ovs CS2CO8, CH3CN 5-B,81% Et O SH 5-A
Met hanesul fonic acid 2-chloronethyl-allyl ester To a
solution of 2-nethyl enepropane-1, 3-diol (257 ng, 2.92

nmol) in Cl(—li&ég?}c(%m_) and CH3CN (4 m-)_. at 0C were

added Et 3N Wt mmol) 5 %t hanesul f onyl
chloride (1.01 g, 8.7 I te e m xture was
stirred at 0OC for 2 h and Yhely al'Towéd to war ned up to

room tenperature overnight, ©Hturated NaHCO3 was
added. The organic | ayer wa£€ separated and the
{4-[2atyoyst-(4dyiapromathylerenryd duglduliany -G GipRenofrecatio atid atbyl ester

i.c. ph dr i,ed d., and col
oMyl ShARu S o) B TmED, (AR Re 10 313 my
me %?g&y?céﬂcébidml(e%% IMIZ3OFRRY 3. 7H nimdlY, dd | H),

5 L .
tetrabutylammomul_nq 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
4-E; "H NMR (300 MHz, CDCl3)  7.51 (d, J = 8.0 Hz, 2 H), 7.26 (d, J = 8.0 Hz, 2
H),7.23(d, J=2.1Hz, 1 H), 7.18 (dd, J = 8.4, 2.3 Hz, 1 H), 6.61 (d, J = 8.4 Hz, 1
H), 4.62 (s, 2 H), 4.26 (q, J= 7.1 Hz, 2 H), 3.63-3.55 (m, 1 H), 3.01 (dd, J = 13.6,
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™).

EtO,C.__O. i CF3
S/\n/\/©/
o}
4-F

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

A mixture of 4-E (370 mg, 0.837 mmool) in Ac,0O (2.5 mL) and DMSO (4
mL.) was stirred at room temperature for 24 h, diluted with water, and extracted
with Et;0. The extracts were dried, concentrated, and purified by column
chromatography to give 278 mg (75%) of 4-F; "H NMR (300 MHz, CDCl3) 8 7.51
(d,J=8.1Hz,2H),7.26 (d, J=8.0 Hz, 2 H), 7.15 (d, J= 1.7 Hz, 1 H), 7.04 (dd,
J=85,23Hz, 1H),6.57 (d, J=8.5Hz, 1 H),4.60 (s, 2 H), 4.26 (q, J = 7.1 Hz,
2 H),3.52 (s, 2 H),2.92 (s,4 H), 2.23 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES)
m/z: 463 (M+Na").
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4.82 (s, 2 H, 4.16 (s, 2 H, 3.06 (s, 3 H; M (ES)
mz: 207 (MtNa+). 5-B
W@ 2008H08@poH et hyl - al | yl oxy) - benzene To a suspenBCDOS2H04/030188

NaH (40 nmg, 1.0 mol; 60%in mneral oil) in THE (2

m.) was added a sol ution of phenol (94 ng, 1.0 nmol)

in THE (1 nL). After 15 stirring at roomtenperature

for 15 min, the mxture was transferred to a sol ution

52 WD 2005/ 030694 PCT/ US2004/ 030188 of nethanesul fonic

acid 2-chloronmethylal l'y| ester 5-A (185 , 1.00 mol)
in THE (2 nmLFtO2fheOx xtuire was sti ‘gt% room
tenperature for 1 h, heat ed at @i over ni ght,
diluted with water, i th Et CAc. The

extracts were dried, concentr At ed, and col um
chr omat ogr aphed ( Et OAC/ hexame: 1/ 9) to 5 provide 148
ngetl(yﬁii {842- thrnfEueeretﬂprW)-(et&@l!)allylﬂlfanﬂ}})jlle@xyBac?t@%}id?qt@Vester

1170 ardalion of 453 rid s T o}y THEE oL KRt 78°C s
slo[/@{ Yeddy '(TéM'ﬁéM@rfé@ﬁmggmd i, bWZSMH@ﬁM'tMu@HQncmﬁ]ml&ture

Ic acid et est er neral procedure 3 for th
wafscgradualbhwaﬁﬂe%tcl)@’t% stirred afrihe aar@edemee@tw@ebh@ 5 fo dilgted

B PSR g Db s i or

wehi@ dried, @@ncambiajed, a8 Bhndme)togmhsdi(Et@ﬂc/ﬁe)(arE: 14/10) to
et BorSREd s i B G Wi PR s il & ThyHE 2 h

7. %%og&c E@HZC@P?GMB% ef= 1891ﬂ1z0¢|w)ﬁv 1@1(@@rmt=<m4a@mqiz 1 H),

exane: ?FOVI de 168

6.6HA\WR: B4OHzNHE), 4:@@1(8)2 8).74.88(s.28) (ﬁfig_éq M= 71‘5H1, %@ﬁ)

348 5524 Mpg (2t 4 5 O 8410258, J=3.4+ 245 19T 1.28
(t, Uss 71 }H&,,3H=l)%8(E,S)]n/El)4614(I\BGNe§) 2 H, 4.58 (s, 2 H),

4.24 (q,J=71Hz 2H) 3.56 (s, 2 H), 2.23 (s, 3
H, 1.27 (t, J = 3 H; MBS (ES) mlz: 395

(MeNa+) . HO2C! HOZC /\H/\/@CF

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

—

Following general procedure 2 gave Compound 2 (85%); "H NMR (300
MHz, CDCl3) 8 7.51 (d, J=8.0Hz, 2 H), 7.25(d, J= .7.7 Hz, 2 H), 7.11 (s, 1 H),
7.06 (d, J=7.5Hz, 1 H),6.56 (d, J = 6.8 Hz, 1 H), 4.78 (s, 1 H), 4.77 (s, 1 H),
3.41 (s, 2 H), 2.79 (t, J = 8.0 Hz, 2 H), 2.47 (t, J= 8.0 Hz, 2 H), 2.15 (s, 3 H); MS
(ES) miz: 433 (M+Na™).

Example Il
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Compound 3
[ 2- Met hyl - 4- (2- phenoxynet hyl - al | yl sul fanyl ) - phenoxy] - a
w@edso3®med d 20 Fol | ow ng general procedure 2 ge@EUS2004/030188
Conmpound 3 (86%; 1H NWMR (300 MHz, CDCI3) 8 7.29-7.24
(m 2H, 7.21 (s, 1 H, 7.18 (d, J =8.4 Hz, 1 H),
6.97 53 WD 2005/ 030694 PCT/ US2004/ 030188 6.89 (m 3
H, 6.62 (d, J =8.4 H, 1 H, 515 (s, 1 H), 4.98 (s,
1 H, 466 (s, 2 H, 4.61 (s, 2 H, 3.58 (s, 2 H,
2. 3 (s 3 H; M (ES) Seheme®67 (MrNa+). Exanple IV 5
HO "rr "OH HO{\ /,)-0OCF3 DI AD, Ph3P, CH2Cl2 Schene 6
HO 51% 6-A OCF3 I\/BCI Et 3N CH2Cl 2 OCF3 Li OH, THF, H20
HO,HO S Onkgi, X 3H
Ho2- (14- BHfM Qin\/&()}mhyl)-prop-}en-l-ol To
a mXxture of 4-trifluorone Jb%x%phenol (2.37 g, 13.1
mol ), 2- methyl ene- propane- diol (1.73 g, 19.6

mml ), and diisopropyl 10 azodi carboxyl atgco3cOfeng,
‘ a—sol-uti-on—of-

@ CH2Quad, (B0 L) was af
* CI\/lL/OMs Q
HO Cl/\”/\O Eto)l\/o\@

5-B, 81%
1-C
EtOZC \é\ Q LiOH, THF, H,O HOZC \©\ /@
92%
5-C, 86% Compound 3
Cl\/U\/OMs
5-A

Methanesulfonic acid 2-chloromethyl-allyl ester

To a solution of 2-methylenepropane-1,3-diol (257 mg, 2.92 mmol) in
CH,Cl, (4 mL) and CH3CN (4 mL) at 0°C were added Et3N (1.76 mL, 12.6 mmol)
and methanesulfonyl chloride (1.01 g, 8.79 mmol). After the mixture was stirred
at 0°C for 2 h and then allowed to warmed up to room temperature overnight,
saturated NaHCO3; was added. The organic layer was separated and the
aqueous layer was extracted with CH2Cl,. The combined organic phases were
dried, concentrated, and column chromatographed (EtOAc/hexane: 1/3) to give
313 mg (58%) of 5-A; "H NMR (300 MHz, CDCl3) 8§ 5.47 (s, 1 H), 5.42 (s, 1 H),
4.82 (s, 2 H), 4.16 (s, 2 H), 3.06 (s, 3 H); MS (ES) m/z: 207 (M+Na").

Cl /\H/\O/ i:
5-B
(2-Chloromethyl-allyloxy)-benzene

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

stirring at room temperature for 15 min, the mixture was transferred to a solution
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Ph3P (5.13 g, 19.6 nmol) in 50 nL of CH2CI 2 in 30

m nutes. After stirring for 5 hours, the m xture was
waldoaamm t h Et 20 (100 nlL), washed with 1 N Na@HUS2004/030188

dried, concentrated, and colum chromat ographed to

give 1.7 g (51% of 6-A; 1H NWR (300 MHz, CDClI3) 6

7.13 (d, J =9.1 Hz, 2 H, 6.91 (dd, J = 9.2, 2.3 Hz,

2 H, 53115 (d, J =0.9 Hz,1 H, 5.28 (d, J =0.9

Hz, 1 H), 459((1, 2 H, 426 (d J=6.1H, 2 H),
of nlgttwe(stulfoylc-ag 2-¢igoromethylaliyh estey S §18mRmeg4.00 mmol) in

TR T AT A P SO HETporture for 1y g hepfed ot
40°C sukimglyt, dilptednuity vater san textriaed with  EtOdice ITHepbkinadta gere
dried, ener al gart%i a?qlfar coL{urpaa Eorg%t%?@j)ﬂeyygtég%e%éms)

5 prox}'&e 15869 g1 %g ostia 4thaMRl<t3b0$AH§ cbgls)é 7=36-7127"gn le)
6. 92}6;917(nL ) @355(3H) H 35 B6 (% sl H2 4I-§0 (2.2244), (4516 8, H)H)

1.29 (t, J =7.1 Hz, 3 ; I\/B(ES) mz: 479 (M-Na+).
HO OCF3 Conpough.4

[ 2- Met hyl - 4-(2-p- tBI/yI t hyl - al IZ,‘fanyl) phenoxy
]-acetic acid Follow n e ave
Conpound 4; 1H NVR (300 MHz, S 7.19- 7 10 (m 4
H, 6.88 (d, J = 9.2 Hz, 2@) 62(d J = Hzl

I:;I? ’56E'(lé:é)’tmg-%’rj&-ph?Oéyin}_e%rg(l-adﬂélsx%ffgysl)wgelz%ac%czamd%gl ?W H+)
Anal . Cal cd. for C20H19F305S0.2H20 : C, 55.60; H,
Gerferbprobednd: 3 far thd forfrikitiohl.of #hidéthekS5 Exanple V 55 WO

209\51/119x?{8r6e9§f 5-B (96 mg, 0.53 mmol), (4-mercapto-2-methyl-

10  phenoxy)acetic acid ethyl ester 1-C (145 mg, 0.642 mmol), and Cs,CO; (417 mg,
1.28 mmol) in CH3CN (3 mL) was stirred for 5 h at room temperature. Water was
added and the mixture was extracted with Et;0. The combined organic layers
were dried, concentrated, and column chromatographed (EtOAc/hexane: 1/10) to
provide 168 mg (85%) of 5-C; "H NMR (400 MHz, CDCl3) 6 7.28-7.23 (m, 2 H),

15 7.20(d,J=2.0Hz, 1H),7.16 (dd, J= 8.4, 2.3 Hz, 1 H), 6.95-6.89 (m, 3 H), 6.59
(d,J=8.4Hz, 1H),5.13 (s, 1 H), 4.95 (s, 1 H), 4.60 (s, 2 H), 4.58 (s, 2 H), 4.24
(9, J=7.1Hz, 2 H), 3.56 (s, 2 H), 2.23 (s, 3 H), 1.27 (t, J= 7.1 Hz, 3 H); MS (ES)

m/z: 395 (M+Na®).
HOZCVO\@\ /@
Y

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

20 Following general procedure 2 gave Compound 3 (86%); 'H NMR (300
MHz, CDCl3) 8 7.29-7.24 (m, 2 H), 7.21 (s, 1 H), 7.18 (d, J = 8.4 Hz, 1 H), 6.97-
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HO Schenme 7 1. NaH, THE + CI Ows ---3 O 5-A LiOH SH
Et 02C Et 02C PCT/ US2004/ 030188 2. Cs2CO3. CH3CN EtO
woiaRs0Itdh4 H20 93000 Conmpound 5 A O 7-A PCT/US2004/030188
{4-[2-(4-Chl oro- phenoxynet hyl )-al | yl sul fanyl ] - 2- et hyl
- phenoxy}-acetic acid ethyl ester CGeneral procedure 4
for formation of both ether and thioether: 5 To a
suspensi on of NaH (28 rrg, O 70 nmol ; 60%i n m ner al
oil) in THE (1 sol ut |
6.8%(naH Hboﬁﬁ@r(ew 68334#& 1d'|)6§ 1:%@13 H)n4?ﬁr§3(1ﬂ"r}ﬁ} 66 (s, 2 H),

461&{)}’ gtrH é é;gtlﬁér%(reészﬁ{yf oni‘c acfé(#)ergfz(g??or o%bl al |yl

ester 5A(128 ng, 0.693 mmol) in THE (1 nL) was
added, and the m xture.was Ihqgt ed at 50C overnight.
To the m xture (4-ner cj‘:ﬁiaén nmet hyl phenoxy) aceti c

5 acid ethyl ester 1-C (204 ng, 0.901 nmol), Cs2CO8 (450
ng, 1.38 nmmol), and CI—Bg;I %5 nL) were added
sequential ly. After stirChRge® room tenperature for
I h, the reaction mxture was diluted with water and

vo-)-oors
/\”A HO /\[ho_@ ocF, _MsCl EtN

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

(@]

E

C32003, CH3CN 30% 6- B

LiOH, THF, H,0 HO)K/O@ /©/OCF3

90%
Compound 4

HO/\”/\O—@OC&

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

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

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

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

15 (d,J=0.9Hz,1H),528(d,J=09Hz 1H), 459 (s,2H),4.26(d, J=6.1Hz, 2
H), 1.63 (t, J= 6.1 Hz, 1 H).
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extracted with Et20. The organi c phase was dri ed,
concentrated, and column chromat ogr aphed

W@ EoSwsrehexane) to provide 180 ng (64% of 7- APCTI/HSIMR30188
(400 15 MHz, CDCI 3)67.20(d,J=8.9Hz,2H),7.21-7.19 (m |

H, 7.15 (dd, J =8.4, 2.2 Hz, | H, 6.82 (d, J =9.0
Hz, 2 H, 6.59 (d, J =8.4 Hz, | H, 511 (d, J=1.0
Hz, I H), 4.95 (s, | H), 4.60 (s, 2 H, 4.57 (s, 2
H, 4.25 (q, J = 7.1 Hz, 2 H, 3.55 (s, 2 H), 2.24
(s, 3 H, 1.28 (it, J ={7.1 Hz, 3 H); NS(EJ@ES) mz: 429
(MrNa+). 56 mgeofﬁ 4 HO

2C j\iﬁzﬁ’ 2004/ 030188
{4-[ 2- (4-Chl or o- phenoxynethy Ny - abl yrsul f anyl | - 2- net hyl

- phenoxy}-acetic acid Foll owi'ng general procedure 2
gave Conpound 5 (93%; 1H BeR (400 M1z, CDClI3) 8
{2-Wetpg-4712 A¢-tr{flaqromethgxy-phengynethy!)-3llvisuBang]-pirenoxy}-#fetic Faidldhyl ester

g  Fojlowifa gepgral }arqg,?dUgeﬁ%%yé g q-“”,tszﬁl}ag@%(r\gﬁz;?:gc%)%é
7. 24 61 (m 424Y; 1884(d57J(—59 222 H)Hz 3 ﬁ? e(@o o\QAJH) 8. 42HZ31rng83

(d, d:l“ 1 Hz, 1(\|l§||)1 4'ﬂﬁa‘d+~/€lo 1C|:H) 36&)”& 4¢92&:(Z§3 (QCHFCN1(HzZ, 2
H), B85 B, PHY, %24 (s, 3H), 1.29 (¢, J = 7.1 Hz, 3 H); MS (ES) m/z: 479

’ Oj\/oﬁ OCF,4
S“P’Q

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

(M+Na*).

Following general procedure 2 gave Compound 4; 'H NMR (300 MHz, CDCI3) &
7.19-7.10 (m, 4 H), 6.88 (d, J=9.2 Hz, 2 H), 6.62 (d, J = 7.9 Hz, 1 H), 5.13 (s, 1
H), 4.98 (s, 1 H), 4.59 (s, 4 H), 3.56 (s, 2 H), 2.21 (s, 3 H); MS (ES) m/z: 428
(M+H"); Anal. Calcd. for CaoH19F30580.2H,0 : C, 55.60; H, 4.53. Found: C,
55.61; H, 4.36.

Example V
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Et 02C 10 8-A, 62% S" mEt02CI---1 SH 8-A
{4-[2-(3, 4- D chl or o- phenoxynet hyl ) -al | yl sul fanyl]-2-ne
wao byos/oplsenoxy} - acetic acid ethyl ester Fol | ow PGI/US2004/030188
general procedure 4 gave 8-A (62%; 1H NWVR (400 MHz,
cbCcl3) 8 7.28 (d, J =8.9 Hz, | H, 7.20 (d, J = 2.0
Hz, I H, 7.15 (dd, J =8.4, 2.2 Hz, 1 H), 6.99 (d, J
= 2.9 H, 1 H), 674(d J—89 2.9Hz, I H, 6.59
(,J=8415Hz| 092 H, 4.95 (s, | H),
4.60 (s, 2 H), 4.56 ( s §° 25(q,J=7.157V\D
2005/ 030694 PCT/ US2004/ 030188 Hz, 2 H, 3.53 (s, 2 H),

2.24 (s, 3 H), 1. 28 (t, J = 7. Jzé—EC%SC%EOI\/B (ES) ml z:
|3

463~ (kNa+) C - - 1.Nall, TQFu - mpound 6
{-(3#4e| ' mgphengxy-rret hylo) aI 'yl sul fanyl]-2-me
HO - phenoxy -acetl c acid Foll\,]JFE eral procedure
2 gave Corrpouﬁ'ﬁ 6 (90%; 1H N (:}Q:O , CDClI3) 8
7.28(d, J =89 Hz, 1 H, 7.20 (s, ,SH. 16 (dd, J

8.4, 1.9 Hz, 1 H),698(d J:28Hz 1H) 673

o 8.9, 2.9 1¢.H)I ].H(S
i L PG Ly

93°/
435 (I}/HAN@M. anpl e VI m%‘ompounds

S/\”/\O

7-A
{4-[2-(4-Chloro-phenoxymethyl)-allylsulfanyl}-2-methyl-phenoxy}-acetic acid ethyl ester

General procedure 4 for formation of both ether and thioether:

To a suspension of NaH (28 mg, 0.70 mmol; 60% in mineral oil) in THF (1
mL) was added a solution of 4-chlorophenol (89 mg, 0.69 mmol) in THF (1 mL).
After stirring at room temperature for 30 min, a solution of methanesulfonic acid
2-chloromethylallyl ester 5-A (128 mg, 0.693 mmol) in THF (1 mL) was added,
and the mixture was heated at 50°C overnight. To the mixture (4-mercapto-2-
methylphenoxy)acetic acid ethyl ester 1-C (204 mg, 0.901 mmol), Cs,CO;3 (450 . ...
mg, 1.38 mmol), and CH3CN (5 mL) were added sequentially. After stirring at
room temperature for 1 h, the reaction mixture was diluted with water and
extracted with Et20. The organic phase was dried, concentrated, and column
chromatographed (EtOAc/hexane) to provide 180 mg (64%) of 7-A; 'H NMR (400
MHz, CDCl3) 6 7.20 (d, J = 8.9 Hz, 2 H), 7.21-7.19 (m, 1 H), 7.15 (dd, J= 8.4, 2.2
Hz, 1 H), 6.82 (d, J= 9.0 Hz, 2 H), €‘5.59 (d, J=8.4Hz,1H),5.11(d, J=1.0 Hz, 1
H), 4.95 (s, 1 H), 4.60 (s, 2 H), 4.57 (s, 2 H), 4.25(q, J= 7.1 Hz, 2 H), 3.55 (s, 2
H), 2.24 (s, 3H), 1.28 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 429 (M+Na*).
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a 9-A

{4-[2-(2, 4- D chl or o- phenoxynet hyl ) -al | yl sul fanyl]-2-ne
wao byos/oplsenoxy} - acetic acid ethyl ester Fol | ow PGI/US2004/030188

general procedure 4 gave the title conmpound 9-A (56%;

1H NWR (400 MHz, CDCI3) b 7.34 (d, J = 2.5 Hz, 1 H),

7.19 (s, 1H) 7.16 (m 1H) 15 7.13 (dd, J = 8.6,
2.4 Hz, ,681(d J =8.8H, 1H, 6.58 (d, J =
8.4 Hz, 515(s 1H) 498(s 1 H, 4.63 (s, 2
H) , 4.59 4.2 ( ,2 H, 3.59
(s, 2 ,22@2&/ 28(t "1 Hz, 3 H; M
(ES) m z: 463 (M+Na+) C21 H22Cl 204S:
C, 57.15; H, 5.02. Fou¥d: 492 58 WO

2005/ 030694 PCT/ US2004/ 03018 2C~ d d Conpound 7
{4-[2-(2, 4- Di chl or o- phélowgundiShyl ) - al | yl sul fanyl ] -2-ne
t hyl{4 [memomgf})apmx)imetrak) ialdllsEltdnvlbz’oinatyylgnemﬂ’racgilc@ciédur e

r-gglvmng e?:lélga ’ 910 ?.ugave) éégrc\)(i 5:}1&%-)%3)%;400
MHz'_E,‘DC%)tg %%o (nd1 H) 72%(% b'ésbrhﬂ 2|6) 67116(11(,&3481421 1
H), 6:92 (.o &9H222H'ﬂ). 6-‘51610 JSBQHZN W) 5342((§, 1397\, 1 H),

40054 W0 45607 GDs eP b1 Ehoner 513 BHAMBERLING 120

(M+|\3érlfanyl] 2- met hyl - phenoxy}-acetic acid ethyl ester 10
FoI | owi ng general procedure 4 gave the title conpound

10-A (83%: 1H NMR (400 MHz, CDCI3) 6 7.36 (d, J =
8.8 Hz, 1 H), 7.21 (d, Eg(amp';e@" L, 1H, 7.20 (d, J =
8.0 Hz, | H), 7.15 (dd, J = 8.4, 2.1 Hz, 1 H), 6.97
(dd, J =8.8, 2.9 Hz, 1 H), 6.59 (d, J =8.4 Hz, | H),
5.11 (s, 1H), 4.97 (s S{Eé;p, gd. 61 (s, 2 H, 4.60 (s,
2 H, 4.25 (q, J = 3.55 (s, 2 H, 2.23
(s, 3H), 1.28 (t, J:71Hz 3H)
2. CSzCOg' CH3CN
/@i \)]\/ 1. NaH, THF S
OMs
Eto)l\‘/o\é\
1-C
Cl THFHZO 90% cl
8-A, 62% Compound 6
EtOszO\ﬁ:l\ /@CI
| S/\H/\O Cl
8-A

{4-[2-(3,4-Dichloro-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester
Following general procedure 4 gave 8-A (62%); "H NMR (400 MHz,
CDCl3) 8 7.28 (d, J=8.9Hz, 1 H), 7.20 (d, J= 2.0 Hz, 1 H), 7.15 (dd, J= 8.4, 2.2
Hz, 1 H), 6.99 (d, J=2.9 Hz, 1 H), 6.74 (dd, J = 8.9, 2.9 Hz, 1 H), 6.59 (d, J= 8.4

Hz, 1 H), 5.09 (s, 1 H), 4.95 (s, 1 H), 4.60 (s, 2 H), 4.56 (s, 2 H), 4.25(q, J = 7.1
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15 M5 (ES) mz: 497 (MrNa+). Anal. Calcd for
C22H22CI F304S: C, 55.64; H, 4.67. Found: C, 55.76; H,
wWd 202/031d9D2C Conpound 8 PCT/US2004/030188
{4-[2-(4-Chloro-3-trifluoromethyl-phenoxynet hyl)-allyl
sul fanyl ] - 2- net hyl - phenoxy}-acetic acid Fol | ow ng
general procedure 2 gave Conpound 8 (86%; 1H NWVR (300
I\/Hz CDCl 3) 6735(d J = 8.8 Hz, | H), 7.21 (s, I
7.20 (s, | H), 16de J= 208 5 2.1 Hz,
Hz, EI)H) 65936(8( adi), 2.24 @, 8,H)31@8Hs,J 1 7H) Hz.63 BY; M8, (EJS)fn/g 463
M+Fz+ H), 5.12 59 WD 2005/ 030694 PCT/ US2004/ 030188 (d,
( a-)'0.9 Hz, I H), 4.99 (s, 1H),4.65(s 2 H, 4.61
(s, 2 H, 3.56 (s, 2 H
469 (MtNa+). BRshpl €

, 2.23 (s, 3 M5 (ES) nlz:
11-A {4- E M et hoxy- phe
noxynet hyl )-al [yl sulf []-2- et hy henoxy}-acetic
acid ethyl ester Foll ow r procédure 4 gave
the title compound 11-A (60% ! 1H NWR (300 MHz,
CDCI3) 8 7.19 (d, J = 1c&npdundé H), 7.14 (dd, J = 8.4,
2. 2{45[@{3 J-chhh)ro pﬁ’neﬁb’i{metﬁyl)YaTIylélmanﬁ-ZWethﬁpl@%gﬁyﬂa%e}c ?cuﬁ ‘21

b S!
H) Fouowmg(gﬁnelal:prwchunﬁQawe)Comm 6(98)%0 "HIWR @90

MHE SCHT 572580, i o5z L EaR ST H 7:16aa, Y £5i4, X3 1z, 4

H), 6@8[(8 y&mtmwmprrmmwﬁslgz 2(9 Hzlsm)faeyl(a 2= rBE“’rbt 1

noxy}-acetic acid Fol enera rocedure 2
H), §40dsChipotid ©. § 505858 2 El) 18835, 2 378 Bialsearh). 282 (s
3 HPAREPES) th/E L3 (M+Na®).
- Example VII
EtOZC\/O\©\ /Q/Cl
S/\”/\O f
9-A

{4-[2-(2,4-Dichloro-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester
Following general procedure 4 gave the title compound 9-A (56%); 'H
NMR (400 MHz, CDCl3) § 7.34 (d, J= 2.5 Hz, 1 H), 7.19 (s, 1 H), 7.16 (m, 1 H),
7.13 (dd, J = 8.6, 2.4 Hz, 1 H), 6.81 (d, J= 8.8 Hz, 1 H), 6.58 (d, J= 8.4 Hz, 1 H),
5.15 (s, 1 H), 4.98 (s, 1 H), 4.63 (s, 2 H), 4.59 (s, 2 H), 4.25 (q, J = 7.1 Hz, 2 H),
3.59 (s, 2 H), 2.23 (s, 3 H), 1.28 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 463 (M+Na*).
Anal. Calcd for C21H22Cl,04S: C, 57.15; H, 5.02. Found: C, 57.52; H, 4.92.
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NVe2 12-A
{4-[2-(4-D net hyl am no- phenoxynet hyl ) -al |l yl sul fanyl]-2

wWO0 p@slogie9phenoxy}-acetic acid ethyl ester 60 VELT/US2004/030188
2005/ 030694 PCT/ US2004/ 030188 Fol | owi ng gener al
procedure 4 gave the title conpound 12-A (80%; 1H
NVMR (300 MHz, CDCI3) 6 7.20 (s, | H, 7.16 (dd, J

8.4, 2.2 Hz, 1 H), 6.73 (d, J = 9.0 Hz, 2 H, 6.60
(d, J =84 H, 1 H, 6.8 (d, J 9.1 Hz, 2 H, 5.13
(d J =1.1 H, 1 ) 1H, 4.60 (s, 2 H,
4.56 (s, 2 H HHCas Hz, - 3.57 5 (s, 2
H, 2.87 (s, 6 H, 2 leol(t, 3 = 7.1 He,
3 H: M (ES) mz: 416 ORI -~ 11 Nve2
Compound 10

{4-[2-(4- D et hyl anmi no- gkeemewydnfet hyl ) - al | yl sul fanyl ]-2
- met{ia- %@my-]ohmmrde@yaemumwm DWietyl-phpemred ledcetic acid

I BT ol o Wi Bl
MH‘z') Clﬁ’)@zéi (7035 éi 3—92 % H@ 1'121) 722cH@s 164)82 1(817 1& m 9. @%1
(d, H)— 88.9p, 1 §l), Q6ﬂ-|)(d Jl %4(‘@, 12*)!—55 1643511 55 02 (H)1 H3, 466 (s,
2 Higaofiel 2 FRONE 2P0rboady S Hs Batvaghas BPaghE

80%
Example VIii

EtOZCvO\é\ QCI
S/\[r\o CF3

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

Following general procedure 4 gave the title compound 10-A (83%); 'H
NMR (400 MHz, CDCl3) 6 7.36 (d, J=8.8 Hz, 1 H), 7.21 (d, J=3.0 Hz, 1 H), 7.20
(d, J=8.0Hz, 1H),7.15(dd, J= 8.4, 2.1 Hz, 1 H), 6.97 (dd, J = 8.8, 2.9 Hz, 1
H), 6.59 (d, J=8.4 Hz, 1 H), 5.11 (s, 1 H), 4.97 (s, 1 H), 4.61 (s, 2 H), 4.60 (s, 2
H), 4.25 (q, J=7.1 Hz, 2 H), 3.55 (s, 2 H), 2.23 (s, 3 H), 1.28 (t, J = 7.1 Hz. 3 H);
MS (ES) m/z: 497 (M+Na+). Anal. Calcd for CooH2oCIF304S: C, 55.64; H, 4.67.
Found: C, 55.76; H, 4.52.

S/\”/\O CF3

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

Following general procedure 2 gave Compound 8 (86%); 'H NMR (300
MHz, CDCla) 8 7.35 (d, J = 8.8 Hz, 1 H), 7.21 (s, 1 H), 7.20 (s, 1 H), 7.16 (dd, J =
8.5,2.1 Hz, 1 H), 6.96 (dd, J= 8.8, 3.0 Hz, 1 H), 6.61 (d, J= 8.4 Hz, 1 H), 5.12
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" if "OCF3 LiOH S -~O " THF, H20 CF3 13-A, 88% C

Cs2C, CH3CN EtO 0 C HXC, - ,0,1),-- CF3 61 WO
wWQo@5/0889694 PCT/ US2004/ 030188 CF3 13- A PCT/US2004/030188

1- (2-Chl oronet hyl -al | yl oxy)-4-trifluoronethyi-benzene

To. a suspension of NaH (60 ng, 1.5 mml; 60%in

mneral oil) in THE (2 nL) was added a sol ution of

4-trifluoromet hyl phenol (162 ng, 1.00 mmol) in THE (1

m.). After stirring at roomtenperature for 15 mn,

(d, £ RO.is Urkd), e ¢ Ak 4165c(d, B H)ot &8 2H).oh561(s, 2 H), 2.23

i dyg+chloronethylal Iyl ester 5-A
(s, %rﬁia@?ﬁ?% i 2%@" NEE T (3 nL) at OC. The rmixture
was heated at 60- 7OC for 3 h and 40- 50C overni ght,

diluted with water, ang extrac ed W|th Et OAc. The
extracts were dri ed Hler and col um

5 chr omat ogr aphed ( Et QAc/ hexane: 1/ 10) to provide 221 ny
(88% of 13-A; 1H NMR (300 MHz, CDCI3) 6 7.55 (d, J =

8.6 Hz, 10 2 H), 7.00|(d, J = 8.6 Hz, 2H) 542(3
1 H), 5.37 (5©: \H)O\@(s 2 I—I)/@A s,
Et(r)2C d

{4-[2-(4-Methoxy—phenoxy::(;t’?]yl)-alIylsulfanyl]-2-methyl-
phenoxy}-acetic acid ethyl ester
Following general procedure 4 gave the title compound 11-A (80%); 'H
NMR (300 MHz, CDCl3) 8 7.19 (d, J=1.8 Hz, 1 H), 7.14 (dd, J= 8.4, 2.2 Hz, 1
H), 6.85-6.77 (m, 4 H), 6.58 (d, J = 8.4 Hz, 1 H), 5.11 (s, 1 H), 4.57 (s, 2 H),
10 454(s,2H),4.23(q,J=7.1Hz, 2H),3.73 (s, 3H), 3.565 (s, 2 H), 2.23 (s, 3 H),
1.26 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 425 (M+Na").

HOZCVO\@\ /©/0Me

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

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

EtOszO\é\ /©/ NMe,
S/\ﬂ/\o

12-A
{4-[2-(4-Dimethylamino-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid ethy! ester
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CF3 13-C
{2-Chloro-4-[2-(4-trifluoronethyl-phenoxynethyl)-allyl
wa@dosasnshq - phenoxy) -acetic acid ethyl ester RepCHUB2994/030188
(4- mer capt o- 2- net hyl - phenoxy) acetic acid ethyl ester
1-Cwith (2-chloro-4-nercapto-phenoxy)acetic acid
ethyl ester 13-B and follow ng general 15 procedure 3
gave 13-C (80%; 1 H NI\/R(4OO I\/Hz CDCI3) 6 7 53 (d, J
:8.8Hz 2 H, 7.43 (d 8?
§oliowinggeperal pnqpedweg%gw th@ tttleszoqumdzli’ lé|)(8 %)%

NM%‘{%%da\@—é ég{d@)g gB * 8, 7(}_§6 (dg, ?é %5 24 43, 1&0{%73@ J

=9. U)Hz 2 HY, 680 (8, S, 841—!281(H) 6135=(d7Ji oy HZ32H)), 5MB (AES)F 1.1

/ 030694
He, PO e%@a/b@mfe%o S RIUADEE. 2 1), 425 (8 T=7.1%2 2 1), 357
.2 Cﬁ‘b?f(i% 6222%(&%H)UPQQQPU@’HM‘?@H)”MSQEB)nﬁiz'4’16
ut’fanyl noxy}-acetic acid Follow ng gener al
(M+|Na5§:edure 2 gave Con'pound 11 (95%; 1H NWR (300 MHz,
CDCl 3)87.54(d, J=8.6Hz, 2H), 7. 44(d, J=2.2Hz, 1 H), 7. 22
(dd,J:85+§d—|le),696 Me8. 6 Hz, 2
H, 6.77 (d, A 1H, H), 5.04

1 5

(s, 1 H, 4.71 (s, 2 @L) 3.61 (s, 2 H);
VB (ES) mz: 455 (M-Na+t). %alcdfo

CI9HI60I F304S: C. 52. 72, idz Found: C, 52.79: H,

ou
432-(R%my%m%%!ph%n%x%§hy 1)-ally sulfan gEnethyl phenoxy}-acetic acid

Following general procedure 2 gave Compound 10 (85%); "H NMR (400
MHz, MeOH-d4) 8 7.17 (s, 1 H), 7.15 (dd, J= 8.5, 2.1 Hz, 1 H), 6.92 (d, J= 9.1
Hz, 2 H), 6.82 (d, J=9.2 Hz, 2 H), 6.69 (d, J= 8.4 Hz, 1 H), 5.04 (d, J = 1.3 Hz, 1
H), 4.90 (s, 1 H), 4.56 (s, 2 H), 4.54 (s, 2 H), 3.55 (s, 2 H), 2.88 (s, 6 H), 2.18 (s,
3 H); MS (ES) miz: 388 (M+H").

Example XI

Scheme 13

CSgCOg‘ CH3CN

CFs
CF3 NaH, THF Q/
+ Cl\)J\/OMs — o 0 cl
- /\ﬂ/\
5-A

o}
13-A, 88% EtO
13-B SH
w@ PO @ S
THF, HZO

95%
13-C, 80% Compound 11
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1. Me@2CCH2Br, Cs2C03, CH3CN M2C'_", 0 2. HSG3C
14- A, 58% McQ2C 14-B, 90% Cs2CO3, CH3CN 14-C, 85% CF3
weaRS3deOH CF3 McQ2Cl--,10 i1 CF3 S Sn, HCl 63raNDUS2004/030188

2005/ 030694 PCT/ US2004/ 030188 Me=02C'-, S02C1 14-A
(4-Chl orosul fonyl -2-trifluoronethyl-phenoxy)-acetic
acid nethyl ester A mxture of 2-trifluoronethyl phenol
(4.66 g, 28.8 mml ), bronpacetic acid nmethyl ester
(4.01 g, 26.2 mmol), and Cs2CA (18.8 g, 57.6 mmol ) in
CH3CN (50 m-) was stirred & oG tenperature
overnight, filtered, and washed!with CH3CN. 5 The
filtrate was concencﬁt\ﬁﬁ,\ he”r esi due was di ssol ved
in Et20 and washed wth 1 N NaOH (x 3) and H20 (x 2).
The organi c phase was dried-fand concentrated to give
5.87 g (87% (Z;Chlbrbmet&&l-lerc&y)edtnmroﬂﬁleﬂﬁll befiZene

acetjc acid _nethyl ester.

trifluoroneth 0X

f1d9@ éeﬁ%mﬁ%gp VA Ho@%m,fbﬁ mmele PR 715 igegal cs'@'rgTHF (2
mL)'W%p%%ﬁ%d %gsdg@?on éf%-ﬁlfﬂﬁrdhé&ﬂ?l%ﬁeﬁa%e@%e PO RN in THF
(1 mL). After stirring at room temperature for 15 min, the mixture was transferred
to a solution of methanesulfonic acid 2-chloromethylallyl ester 5-A (185 mg, 1.00
mmol) in THF (3 mL) at 0°C. The mixture was heated at 60-70°C for 3 h and 40-
50°C overnight, diluted with water, and extracted with EtOAc. The extracts were
dried, concentrated, and column chromatographed (EtOAc/hexane: 1/10) to
provide 221 rhg (88%) of 13-A; 'H NMR (300 MHz, CDCl3) § 7.55 (d, J = 8.6 Hz,
2H),7.00(d, J=86Hz, 2H),5.42 (s, 1H),5.37 (s,1H),4.68 (s,2 H),4.19 (s, 2
H).

Cl

EtOzc\/O\@\ /©/CF3
S/\ﬂ/\o
13-C
{2-Chioro-4-[2-(4-triflucromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}-acetic acid ethyl ester

Replacing (4-mercapto-2-methyl-phenoxy)acetic acid ethyl ester 1-C with
(2-chloro-4-mercapto-phenoxy)acetic acid ethyl ester 13-B and following general
procedure 3 gave 13-C (80%); 'H NMR (400 MHz, CDCl3) & 7.53 (d, J=8.8Hz 2
H), 7.43 (d, J=2.3 Hz, 1 H), 7.20 (dd, J= 8.5, 2.3 Hz, 1 H), 6.96 (d, J=8.8 Hz, 2
H), 6.73 (d, J = 8.6 Hz, 1 H), 5.17 (s, 1 H), 5.01 (s, 1 H), 4.66 (s, 2 H), 4.65 (s, 2
H), 4.26 (q, J = 7.1 Hz, 2 H), 3.59 (s, 2 H), 1.28 (t, J = 7.1 Hz, 3 H); MS (ES) m/z:
483 (M+Na™).
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resulting solution was stirred at 0OC for 30 m n and
roomtenperature for 2 h, it was poured into ice with
w@riosHswgs The precipitated solid was filteredPCT/US2004/030188
di ssolved in CH2Cl 2, washed with brine, dried, and
concentrated to provide 2.50 g (66% of 14-A; 1H NMR
(300 MHz, CDCI3) 8 8.28 (d, J =2.3 Hz, | H), 8.17
(dd, J = 9.0, 15 2.4 Hz, | H), 7.04 (d, J =9.0 Hz, 1
H, 4.90 (s, 2 H, 3.84(s, 3 H; M5 (ES) mz: 355
(MtNa*). Me02 14-B
( 4- Mer capt o- thOFSt::_'TVI’é) Yot hyl - phen Addtic acid
net hyl ester To a sol W g - 0 g, 6.91 mmol)
in MeOH (12 m-) was adedsgﬁﬂéﬁ)\l%tion of 4 MHCl in
di oxane (12 nm., 48 mmol) followed by tin (4.10 g, 34.5
20 nmol ) powder porti onwPEBUNTRE resulting nmixture was
r efd G-l 4-Biflypromedivn-lepnotyethyl)-ely/sGrR I} hen gy Bac LRI S

vt a0 4te SERE bR £ L8 St ghid ATOE; wE it a0
MHeeCB Qi) &d.54nd, agg&eg{zr, ?tri)gl 27t4?31, ﬁiw&lé%_l%’ 711,5!!& N?/g%@gozz
8560 8 Hz TGHIu-06 iy = -6 52( 2 HIo6.72 (9, & =5 H, FH1. 6. 7a0(s, 1
0,508 1037643056 . iy s 6
(MNa"rrAnalubeladdon GhetlieCIE04St € 52.481 HNBI72Y FophenoXsapdiH

a5yl )-allylsul fanyl]-phenoxy}-acetic acid nethyl ester
"“Repl aci ng (4-mercapt o-2- et hyl - phenoxy) acetic acid
ethyl ester 1-Cwth
(4-nmercapto-2-trifluor t hyl - phenoxy) - acetic acid
nmet hyl ester 14-B and %m%lmﬁ'@ general procedure 3
gave 14-C (85%; 1H NWVR (400 MHz, CDCI3) 6 7.63 (d, J
=2.2Hz, | H, 7.53 (d, J =8.8Hz, 2 H), 7.47 (dd, J
. 8

= 8.6, 2.2 Hz, | H, 105ehemedd J = 8.8 Hz, 2 H),
6.77 (d, J =8.6 Hz, 1 H, 519 (s, 1 H, 501 (s, 1
H) ,
CFs4 : CF,
HO 1. MeO,CCH,Br, Cs,CO0g3, CHscN‘ MeOngO l sn, HOI
[ ] 2. HSO4CI
3 S0,Cl MeOH
14-A, 58%

CF4 Cs,CO3 CH3CN

CFs
MeO,C
MeOZC\/O\@ o Vo \/O\©\ /©/CF3
/©/ S/\”/\o

SH 0
14-B, 90% /\[(\ 13-A 14-C, 85%

CF,
LiOH, THF, H,O HO2C\/O\©\ /©/CF3
90% s/\ﬂ/\o

Compound 12
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20

4.70 (s, 2 H, 4.65 (s, 2 H, 3.79 (s, 3 H, 3.61 (s,

2 H; M5 (ES) mz: 503 (M:Na+) H2CI __ 'l CF3
W@RI05080804 12 PCT/US2004/030188

{2-Trifluoronethyl-4-[2-(4-trifluoronethyl-phenoxyneth

yl)-allyl sul fanyl ] -phenoxy}-acetic acid Foll ow ng

general procedure 2 gave Conpound 12 (90% ; 1H NVR (300

15 MHz, CDCI3) 6 7.63 (d, J = 2.1 Hz, | H), 7.53 (d, J

=87 H, 2 H, 7.48 (dd, J =_8.6,2.2Hz,1 H), 6.95

(d, J =8.7 Hz, 2 H), 6.80 (&3 = 8.6 Hz, | H), 5.109
(s, 1 H), 5.02 (sMeP.Gy O (s, 2 H, 4.65 (s, 2
H, 3.61 (s, 2 H; M (ES 489 (M+Na+). Anal.

Cal cd for C20H16F604S: C, 52727S®4Cl3. 73. Found: C,
52.53; H, 3.52. 20 Exanplg.xXl 1 65 WO 2005/ 030694

PCT/ US%Q% Ogﬁﬁfbﬁﬁ 211%I'u§rometryl -phenoxy)-acetic acid methyl ester

(3-Chloro-4 orosul fonyl = phenoxy) -acetic acid net hyl
ester Follow ng the same procedure as in the
pr dgabdtirenf Mnfmampmylnh@edl #6609, 2&.8pmol)Horgvrogctio acid

09

el PO ) 0 288 gl 2o e sl B Pyl WgHleR o
mL)(ﬁangtlrzr%d &3{(2?2 (timﬁgrdg%re dVErrﬁhlglnSt)é flhéregc 5n62\?asg1:b!gl\larr2 %H3CN.
Thedirale waF ICORFRI AR thg fes 8\1% ﬁ@%\éﬂqe ' and WEshed
wnth"g%ww po N&End—ﬂ%@ (QVZ‘?VWHS%r§5}ﬁc ;;hbtsé asifRRUAN 15- B

1H'N . J = 8.6 Hz,
contentriteddodivg 8,871 8756)rofthe alkyjgted @rqduqtda J = 8.7,

tnﬂt(qi?m':&i;yléljggwf}a%q'go(a?ncké flli%/ este %: (2311?|\/L3|—|-||_-2’ 3. 71

To a flask containing chlorosulfonic acid (5.93 g, 50.9 mmol) at 0°C was
slowly added the above prepared compound (2.65 g, 11.3 mmol). After the
resulting solution was stirred at 0°C for 30 min and room temperature for 2 h, it
was poured into ice with stirring. The precipitated solid was filtered, dissolved in
CH.Cl,, washed with brine, dried, and concentrated to provide 2.50 g (66%) of
14-A; "H NMR (300 MHz, CDCl3) 8 8.28 (d, J = 2.3 Hz, 1 H), 8.17 (dd, J = 9.0,
2.4 Hz, 1H),7.04(d, J=9.0 Hz, 1 H), 4.90 (s, 2 H), 3.84 (s, 3 H); MS (ES) m/z:
355 (M+Na").

CF3

Me02Cv0\©\
SH

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

To a solution of 14-A (2.30 g, 6.91 mmol) in MeOH (12 mL) was added a
solution of 4 M HCl in dioxane (12 mL, 48 mmol) followed by tin (4.10 g, 34.5
mmol) powder portionwise. The resulting mixture was refluxed for 3 h, poured

into ice/CH.Clo. The aqueous layer was separated and extracted with CH,Cls.
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MO2C-Q - C1 15:_ ~ CF3 15-C
{3-Chloro-4-[2-(4-trifluoronethyl-phenoxynethyl)-allyl
wa@dosasnshq - phenoxy}-acetic acid nmethyl ester Re@I/as1004030188
(4- mer capt o- 2- net hyl - phenoxy) acetic acid ethyl ester
1-Cwith (3-chloro-4-nercapto-phenoxy)-acetic acid
nmet hyl ester 15-B and followi ng general procedure 3
gave the t|t| e corrpound 15 C (88% 1H NI\/R (300 I\/Hz
15 CDCl 3) 7.53 H) .,
Thegorgapis. e>g[trqq)ts wgrey |€51 glgd ecﬁﬁncegltrﬁ}ed toggive 1(10% g‘j NMFg (300

MHZ: chgizg)s's.E% CRIA éﬂiz 1’;7&4945@9 1%22%@2% Ig&6]78'd J

= 8.8 Hif,,1 B)62704s, ZHH)S 79/(:‘8 389), 3d7Z(s,409); MN(BB)'—}n/z&w
& d for C20H18ClI F304S: C, 53.76; H, 4.06. Found: C,

M 3.78. 66 WD 2005/030694 PCT/ US2004/ 030188
Corrpound 13 CFs

{ 3- Chl or o- 4- [M@o%romst hyl - phep@seynet hyl ) - al | yl

sul fanyl ] - phenoxy} ac gwW ng gener al
procedure 2 gave Conpoy ; ,
CDClI3) 8 7.52 (d, J = 8.7 Hz, 2H) 7.34 (d, J =8.7
Hz, 1 H, 6.99-6.94 (m 314Jd) 6.74 (dd, J = 8.7, 2.6

5 {2 Th‘llZlororihetH)l A-[Badrfludréethyl- phefdxymeltiz))- allylsdﬂ}znyl]5hé3|9xy§-50etuﬂ-ac|d)methyl ester

( E% ﬂgﬁ?“g i%@?%wg 4 %Mwﬁﬁew)@cmw @m-yl @,S?rilﬁCA(wth
4- rﬁ@mh(gfohzwﬂ&ma%e&ﬁn DREhOMIRERE awd rﬁBﬁ@/Péé’t@?thé bndl 1y

anyl ] - phenoxy}-aceti’c acid hyl “ester
follawing @anatp! peeradare grgsyedidrC (85%5),\/131 NNR 400 MHzomﬂﬁm)oB

763035 250 11, BB 80, 9, Pl 72 B 22 G5 1 1)

10  6.96 (4, J:18:8 azﬁzu-lz),(az?r(w,Je&)aqun H) 51@&, |112H) 5(?_‘8(3 §. H’)9
47 &, ZHRA S S b 318 (4 3 1) 85 is) 23S E9bmE 50 19,

(M+Na").
CFy
Hozcvo©\ OCFs

Compound 12
{2-Trifluoromethyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}-acetic acid

Following general procedure 2 gave Compound 12 (90%); *H NMR (300
15 MHz, CDCl3) 8 7.63(d, J=2.1Hz,1H),7.53(d,J =87 Hz,2 H), 7.48 (dd, J=
8.6,2.2 Hz, 1 H), 6.95 (d, J= 8.7 Hz, 2 H), 6.80 (d, J= 8.6 Hz, 1 H), 5.19 (s, 1
H), 5.02 (s, 1 H), 4.71 (s, 2 H), 4.65 (s, 2 H), 3.61 (s, 2 H); MS (ES) m/z: 489
(M+Na"). Anal. Calcd for CooH16Fs04S: C, 52.72; H, 3.73. Found C, 52.53; H,
3.52.
20
Example XIlil
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3.55 (s, 2 H; M5 (ES) nlz: 465 (M:Na+). Owe CF3 15
Conpound 14

W@ 200808080KYy- 4-[ 2- (4-trifl uoronet hyl - phenoxymet PgT/PSZ2004/§30188
| sul fanyl ] - phenoxy}-acetic acid Foll ow ng general
procedure 2 gave Conpound 14 (949% ; 1H NVR (300 MHz,
MeOHd4) 8 7.54 (d, J =8.6 Hz, 2 H), 7.04 (d, J =

8.6, 2 H), 703699(m2 H),68(,J-83Hz|
Hy, 5. 11 (s, | 'ﬁ%ﬁ (s. 1 H, 69 (s, 2 H, 4.55
(s, 2 H), 381(3 4&;\/ 50 ,'2H) MS (ES) nfz:
451 (M¢Na+). 67 wozoosloso anpl e XV Schene 17

PCT/ US2004/ 030188 CS2CC3, CHS3 Op9IC'i f CO2Et DI BAL-H
HO'"rOH MsCl, Et3N 17-A, 3FEAEt02C 17-C, 38% CS2CGC3
SCl HO i I3-ChibroFdRiprobi2on3-pkaridl)-8celit adid méhyl ester

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

321 (M+Na*).
MeO,C.__O. : :CI
SH

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

Following the same procedure as in the preparation of 14-B provided the
titte compound 15-B (94%); "H NMR (300 MHz, CDCl3) 6 7.27 (d, J= 8.6 Hz, 1
H), 6.97 (d, J=2.7 Hz, 1 H), 6.74 (dd, J = 8.7, 2.7 Hz, 1 H), 4.60 (s, 2 H), 3.81 (s
3 H), 3.71 (d, J= 5.6 Hz, 1 H); MS (ES) m/z: 231 (M-H").

MeozchC[m /@CF
S/\”AO

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

Replacing (4-mercapto-2-methyl-phenoxy)acetic acid ethyl ester 1-C with
(3-chloro-4-mercapto-phenoxy)-acetic acid methyl ester 15-B and following
general procedure 3 gave the title compound 15-C (88%); 'H NMR (300 MHz,
CDCl3) 8 7.53 (d, J = 8.6 Hz, 2 H), 7.35 (d, J = 8.7 Hz, 1 H), 6.98-6.95 (m, 3 H),
6.73 (dd, J=8.7, 2.8 Hz, 1 H), 5.14 (d, J= 1.0 Hz, 1 H), 5.00 (d, J = 0.8 Hz, 1 H),
4.66 (s, 2 H), 4.59 (s, 2 H), 3.81 (s, 3 H), 3.62 (s, 2 H); MS (ES) m/z: 469
(M+Na"). Anal. Calcd for C20H1sCIF304S: C, 53.76; H, 4.06. Found: C, 54.05; H,
3.78.
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1~ U EtO 17-B, 65% 1-C Et02C CF3 CF3 HO OH 17-A
2-1sopropyiidene-propane-1,3-diol S 17-D, 68% To a

wa@ elosswm of dii sobutyl al um num hydride (1.0 MECTUS2004/030188
cHdCa 2, 6.75 m., 6.75 mol) in CH2CI2 (5 nL) at -78C
was added a solution of 2-isopropylidene nmalonic acid
diethyl ester (300 ng, 1.50 nmmol) in CH2CI2 (2 nl).
The reaction 10 m xture was allowed to warmed up to
OC, stirred at this tenperature for 1 h,_and quenched
with MeOH (8 HO)G._The Ipi t at ed 80 §Fnas filtered
through Celite and wa @ MeOH. The
filtrate was concentr 'o 6>y (35% of
17-A; 1H NWR (300 MHz, CDCI3) 18 4.27 (s, 4 H, 3.25
(brs, 2 H, 1.78 (s, 6chhpou@135H CF3 WO 2005/ 030694
P% élﬁ?rg%é Qﬁgﬂ&%ngt%p&henéxzmgm%l) -allylsulfanyl]- phenoxy} acetic acid

| or o- 2-chl or onet hyl - 3- net h but - 2-'€ne

solFallbw/ing fendrahp(ozedurey? gavemammgnd nscmm 2H(I3Mﬁ0300

ML e AR o TS Phue YoaR 4T, 4 4 Wi B e

H), g‘tﬁcragems ﬁgleﬁmﬁm HY, 885U UP =107 HIOMH)EHRe" @ 41H8; 4.66 (s,
5 2H),4.62(s, 2 H), 3.62 (s, 2 H); MS (ES) m/z: 455 (M+Na").

Example XIV

OMe

MeOszO©\ OCFs
S/\“/\O
16-A
{2-Methoxy-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}-acetic acid methy! ester

10 Following general procedure 3 gave the title compound 16-A (87%); H
NMR (300 MHz, CDCl3) 6 7.53 (d, J = 8.6 Hz, 2 H), 7.03 (dd, J = 8.4, 2.1 Hz, 1
H), 6.97 (d, J= 8.6 Hz, 2 H), 6.91 (d, J=2.1 Hz, 1 H), 6.79 (d, J = 8.4 Hz, 1 H),
5.13 (d, J= 1.0 Hz, 1 H), 4.96 (s, 1 H), 4.65 (s, 4 H), 3.85 (s, 3 H), 3.78 (s, 3 H),
3.55 (s, 2 H); MS (ES) m/z: 465 (M+Na™).
OMe

HOZCVO\©\ /@CFa

Compound 14
15 {2-Methoxy-4-[2-(4-trifluoromethyl-phenoxymethyl)-allyisulfanyl]-phenoxy}-acetic acid

Following general procedure 2 gave Compound 14 (94%); '"H NMR (300
MHz, MeOH-d4) & 7.54 (d, J = 8.6 Hz, 2 H), 7.04 (d, J = 8.6, 2 H), 7.03-6.99 (m, 2
H), 6.88 (d, J=8.3 Hz, 1 H), 5.11 (s, 1 H), 4.97 (s, 1 H), 4.69 (s, 2H), 4.55 (s, 2
H), 3.81 (s, 3 H), 3.60 (s, 2 H); MS (ES) m/z: 451 (M+Na").
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5 sanme tenperature for 3 h, and diluted with saturated

NaHCO3. The organic | ayer was separated and the
wWaouwsoss94 ayer was extracted with CH2Cl 2. The POIDB2064030188

organi ¢ phases were dried, concentrated, and col um

chromat ogr aphed (Et OAc/ hexane: 1/7) to provide 171 ng

(65% of 17-B; 1H NWR (300 MHz, CDCI3) 8 4.26 (s, 4

H, 1.87 (s, 6 H. Et02C 10 17-C

[ 4- (2- Chl oronet hyl - 3- et hyl - but - 2- enyl sul fanyl )-2-nmeth

yl -phenoxy] acetic acid ethyl ester Follow ng general

procedure 3 gave 17-C NVR (300 WHz, CDCI 3)

8 7.20 (s, | H, 7.17 Fgg'@pjew 4, 2.1 Hz, 1 H), 6.61

(d, J:8.4Hz 1H), 462(s 2H) 428(s, 2 H,

4.26 (q, J = Hz, % }_g 2.26 (s, 3

H, 1.78 (s, 3H) 153(°§‘ 129(tJ:7.1

Hz 3 H); MS (ES) mlz: 365 (M+Na+). Et02CI---1 X 15

CSQCO3CH3CN

3-1me (4-tf thyl - phenoxymeth .
?3{/:2 '\égé%YZD'@ﬁ&ﬁsuWan -Q(i'heh%s;((‘L’ Egggr ggiec yC| gﬁl et hy
e

r Repl acing (4- capto %Hg@% hyl - ph Xy) - E
acid ethyl ester 11£awsth 4-trifluorogeghyb.- phengl
and fol |l owi ng general procedure 3 gave 17-D (68% GH
NMR (300 MHz, CDCI3) 8 7.54 (d, J =8.6 Hz, 2 H), 7.20

7.17 (dd, J —?20 8. i %1843'2_5? , 6.97 (d,

. 2 H), 6.59 4 65 (s
2 69 34 PCT/ BS20047 gsgés? H),

, ) . GF S, o
EDH),%%?SE( ( 5(5 3, 2@@@“0

'( ES) mz 491 ( MtNa+) . Anal cal cd for
C24H27F304S: C, 61.52 H 5.81. Found: C 61.69: H,
5.99. HO2C ji0,c 0

CF
LIOH, THF, Hz0 ( /©/
S o
95% |
Compound 15

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

To a solution of diisobutylaluminum hydride (1.0 M in CHxCl,, 6.75 mL,
6.75 mmol) in CH2Cl, (5 mL) at —78°C was added a solution of 2-isopropylidene
malonic acid diethyl ester (300 mg, 1.50 mmol) in CHxCl, (2 mL). The reaction
mixture was allowed to warmed up to 0°C, stirred at this temperature for 1 h, and
quenched with MeOH (8 mL). The precipitated solid was filtered through Celite
and washed with CH,Cl,/MeOH. The filtrate was concentrated to give 61 mg
(35%) of 17-A; 'H NMR (300 MHz, CDCls) § 4.27 (s,4 H), 3.25 (brs, 2 H), 1.78
(s, 6 H). |
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CF3 Conpound 15 5

{2-Methyl -4-[3-nmethyl -2-(4-trifluoronethyl -phenoxyneth
W@ kgoslosiie9L- enyl sul f anyl ] - phenoxy}-acetic aci d PCT/US2004/030188

Fol | owi ng general procedure 2 gave Conpound 15 (95% ;

1H NMR (400 MHz, CDCl 3)57.52(d, J=8.6Hz,2H),7.18(s,1

H, 7.15 (d, J= 8.5 Hz,1 H, 6.96 (d, J = 8.6 Hz, 2

H, 6.57 (d, J =81Hz, | H, 464 (s, 2 H, 4.56 (s,
2 H, 3.65 (s, 2 H, 2 18 (s, 3H, 1.78 (s, 3 H),
1.60 (s, 3 H; M (ES |43110(|\/H\la+). Exanpl e
XVl 70 WD 2005/ 030694 PCT/ LUS2004/ 030188 Schene 18 CF3
+ Cs2CO3, Dioxane O-~Cl Buy4NF, THE Et O2C Et O Et 02C SH
S 18-C, 83% O LI OH THF, HO2Cl ---1 91% Conpound
16 CF3 DMBO A&EB"’@{@@MW -3-methyl-but-2-ene

To a solution of 17-A (200 mg, 1.72 mmol) in CH,Cl, (3 mL) at 0°C were
added Et3N (0.960 mL, 6.90 mmol) and methanesulfonyl chloride (592 mg, 5.17
mmol). The mixture was allowed to warm up to room temperature, stirred at the
same temperature for 3 h, and diluted with saturated NaHCOg3. The organic layer
was separated and the aqueous layer was extracted with CH2Cl,. The combined
organic phases were dried, concentrated, and column chromatographed
(EtOAc/hexane: 1/7) to provide 171 mg (65%) of 17-B; "H NMR (300 MHz,
CDCl3) 6 4.26 (s, 4 H), 1.87 (s, 6 H).

EtO,C._O. i
17-C

[4-(2-Chloromethyl-3-methyl-but-2-enylsulfany!)-2-methyl-phenoxyl-acetic acid ethyl ester
Following general procedure 3 gave 17-C (38%); "H NMR (300 MHz,
CDCl3) 6 7.20 (s, 1 H), 7.17 (dd, J = 8.4, 2.1 Hz, 1 H), 6.61 (d, J = 8.4 Hz, 1 H),
4.62 (s,2H),4.28 (s,2H),4.26 (9, J=7.1 Hz, 2 H), 3.61 (s, 2 H), 2.26 (s, 3 H),
1.78 (s, 3 H), 1.53 (s, 3 H), 1.29 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 365(M+Na ).

s0,0_ ﬁ:t 0

17-D
{2-Methyl-4-[3-methyl-2-(4-trifluoromethyl-phenoxymethyl)-but-2-enyisulfanyl]-phenoxy}-acetic acid ethy! ester

Replacing (4-mercapto-2-methyl-phenoxy)-acetic acid ethyl ester 1-C with
4-trifluoromethyl-phenol and following general procedure 3 gave 17-D (68%); H
NMR (300 MHz, CDCl3) § 7.54 (d, J=8.6 Hz, 2 H), 7.20 (s, 1 H), 7.17 (dd, J =
8.4,2.2Hz, 1 H),6.97 (d, J= 8.6 Hz, 2 H), 6.59 (d, J= 8.4 Hz, 1 H), 4.65 (s, 2
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CF3 18-A 2-(4-Trifluoro m ethyl-phenoxynet hyl
)-oxirane A m xture of 4-trifl uoronethyl phenol (7.80

W@20088394m01 ), 2 5 chl oronet hyl oxi rane (11.2 BCT/LI8%004/030188

mmol ), and Cs2CO8 (15.7 g, 48.2 mmol) in dioxane (8

m-) was refluxed for 3-4 h and then allowed to cool

to room. tenperature. Water and Et20 were added, the

or gani ¢ phase was separat ed, and the aqueous phase
was extracted with Et20.

The co ned. argani ¢ | ayers
H), feb0e(Sci2i B 425 Kbeht it Ba, 25%6@% St b B S ArEs, 3

H),c,g@z@ 2 ”ﬁy"ag?ét g/ﬁtt%c%%' B ER 55/248995'(/'&%? )5%3'

Caltli forC A8(IkO48: €, 815X, 58 HFound20Q, @1:169 H, 5981. 1, 3. O

Hz, 1 H, 3.98 (dd, J = 11.1, 58Hz,1H) 337(m
I H, 2293 (m | H, 2.77 (dd, J = 4.9, 2.6 Hz, | H).
r>---o CF3 0 18-A, 80%|S 18-B, 85% OH F*F CF3 Br 2CF2
HVPT, THE CF3HPIC\YDO200§ 030694 P 6B/ 030188

Et 02C , ~10 1-~CF3 OH 3 (;‘@2

{4-] 2- Fydroxy 3-(4-tri™uoso hyd”- ptienoxy) - pr opyl sul f
anyl ] - 2- met hyl - phenoxy} -acetit_acid ethyl ester To a
m xture of 18-A (2.57 g, 118 ) and

4- mer capt o- 2- net hy %ggolc acid ethyl ester

{2-Methyl- z( 18- r@ethﬁ-Z -ynﬂ?orﬁx%nrﬁﬁ)ﬁl pheﬁox]yp;IEth(IéI@Jt 'rh_eyyl%g@wyl] phenoxy}-acetic acid

Following general procedure 2 gave Compound 15 (95%); "H NMR (400

MHz, CDCI3) 8 7.52 (d, J=8.6 Hz, 2H), 7.18 (s, 1 H), 7.15 (d, J = 8.5 Hz, 1 H),
6.96 (d, J = 8.6 Hz, 2 H), 6.57 (d, J= 8.1 Hz, 1 H), 4.64 (s, 2 H), 4.56 (s, 2 H),
3.65 (s, 2 H), 2.18 (s, 3 H), 1.78 (s, 3 H), 1.60 (s, 3 H); MS (ES) m/z: 463
(M+Na™).

Example XVI
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added 1.0 M tetrabutyl anmoni um fluoride in THE (0. 44
m., 0.44 mmol). The 5 reaction mxture was stirred at

wo o@sios@pper at ure for 1.5 h, heated at 60C f orPAT/UR2004/030188
concentrated, and purified by col um chromat ography
(CH2C12) to give 4.45 g (85% of 18-B; 1H NMR (400
MHz, CDCI3) 8 7.50 (d, J:89Hz 2 H, 7.25 (d, J =

2.2 Hz, 1 H, 7.21 (dd,. J = 8.4, 2.3 Hz, 1 H), 6.89
(d,J=8.8Hz,2H),658'(-&,J:84Hz,IH),4.58
(s, 2 H, 4.24 (q, J = 7.15ebeme 1By 4 05-4.00 (m 3
H, 3.13 (dd, 10 J = 13.7, 5.1 Hz, 1H) 3.04 (dd, J =
13.9, &5 Hz, 1 H), 2.92 (d, J = 4. ch; H), 2.23
( F)° + 1028t , C9CS%s Piogneiz, 3 H) (ES) mz: 467

+). 048-C
2- Met hyl - 4-[ 2- ox0-3-(4-trifl &r orret1lﬂykl,8q3(henoxy)-pr opy
Isulfanyl] phenoxy}-acetic acid ethyl ester A
rega®EiF m xture of 184B (1.08 g, 2.43 mmol), Ac20
2 Prol-Ps .- DVBO (3 3)D,\)(@SA§bi rred
toroomterrperature f nd i luted Virth
E@a“l\upa@\l\lal—w and 20 e &rganic phase was
sepgr a washed V\]qu‘ls%teIOH(X 3), dried, and col um
chr omat ographed (Et OAc/ hexane: 1/4) to give 892 ny
(83% of, 18-C, 1H NI\/R(BOO MHz, CDCI3) 8 7.53 (d,

Et C6 oHz 7 2 Cga = HZEtOELCJ:J)Q

(32 ‘Y& Fon: 8.6 H,
4 77H(VIST T2u=H) :

425(aqc83%_ 7601 20Hz 2 H, 3.72 (s, 782°2F S

1.29 (t, J = 7.1 Hz, 3 H: NS (ES) nfz: 465
(M+I\Ia+) 72 WD 2005/ 030694 PCT/ US2004/ 030188 Et 02C, - 10,

FHbge Do CFs
WD‘“UOYO A@ trifluor

| hyl - phenoxynet hyl ) - a
1yl sul fanyl ] 9%(,/ spPNS

.b

110Xy} —dceti c aci d et hyl

ester To a C@% £Rnt ai ni !ao THE (3 m-) at OC was
inj ected Br2CF2 (0.091 i, 1.0 nmol) fol | owed by HVPT
(0.364 nL, 2.00 nmol). The nixture was al | owed

CF3
ol

0]
18-A ,
2-(4-Trifluoromethyl-phenoxymethyl)-oxirane

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

5  chloromethyloxirane (11.2 g, 121 mmol), and Cs,CO3 (15.7 g, 48.2 mmol) in
dioxane (8 mL) was refluxed for 3-4 h and then allowed to cool to room
temperature. Water and Et>O were added, the organic phase was separated,
and the aqueous phase was extracted with Et,O. The combined organic layers
were dried, concentrated, and column chromatographed (CH.Cl,/hexane: 1/1) to

10  provide 8.40 g (80%) of 18-A; 'H NMR (300 MHz, CDCl3) § 7.55 (d, J = 8.5 Hz, 2
H), 6.99 (d, J = 8.5 Hz, 2 H), 4.29 (dd, J = 11.1, 3.0 Hz, 1 H), 3.98 (dd, J = 11.1,
5.8 Hz, 1 H), 3.37 (m, 1 H), 2.93 (m, 1 H), 2.77 (dd, J = 4.9, 2.6 Hz, 1 H).
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5towarmup to roomtenperature, and a solution of

18-C (221 ng, 0.500 mmol) in THE (2 m-) was added.
WQ@RM0s103®P4 r ri ng overni ght, the mxture was di | BEEUS2004/680188

wat er and extracted with Et QAc. The extracts were

dri ed, concentrated, and chromatographed

(Et QAc/ hexane: 1/9) to give 186 ng (78% of 18- D; 1H

NVR (400 MHz, CDCI3) S 7.53 (d, J = 8.6 Hz, 2 H),

7.22 (s, 1 H, 7.18 (d, ,J = 8.4 Hz, 1 10 H), 6.93 (d,

J =8.6 Hz, 2 6.59 (d, J = 8.4 4.65 (s,
2 H, 4.59(s,§%zcﬂ)/,°6(q, J :%Fle)zH) 3.(27
(s, 2 H, 2.23 (s, 3 EZ/&'(/‘\FO 7.1 Hz, 3 H; M

(ES) mz: 499 (MtNa+). I—m F Conpound 16
{4 [3,3-Difluoro-2-(4- tnfluor%hethyl phenoxynet hyl ) -a
- 2- et hyl - heﬂ acetic acid Follow n

|yl sul fanyl ]

{4- Bé%{ér%ﬂ ﬁ‘rt)éf&*e@m?f@y'?h@a%me@%@mb? -methy-ghenpxy}-aqatingg ethy?ester
(30 2877, H_ 2
358y ey GLRI2 57T 2, ) i gl

phendyJaddtic &idHpihybeser (6 (4.08 g8 1. Homal) iR)THR (BBmL3 was

.58 (t = 1.7 Hz, 2 H), S ; (
aciipg 10 telrppigmmesili fuodd T 0Bl muteys e
rea@’u@ﬂfﬁl\lxtdre RGtirteteod® temperatuRMIP1GkMddtsdiat SOFE for 1
H20O Conpound 17 - CN 85% CF3

h, concentrated, and punf ied by column chromatography (CH2Cl) to give 4.45 g

(85%) of 18-B; 'H NMR (400 MHz, CDCl3) 8 7.50 (d, J = 8.9 Hz, 2 H), 7.25 (d, J =

2.2Hz,1H),7.21(dd,J=8.4,23Hz 1H),6.89(d, /J=8.8Hz 2H),6.58(d, J=

8.4 Hz, 1 H), 4.58 (s, 2 H), 4.24 (q, J = 7.1 Hz, 2 H), 4.05-4.00 (m, 3 H), 3.13 (dd,

J=13.7,5.1 Hz, 1 H), 3.04 (dd, J=13.9,6.5 Hz, 1 H), 2.92 (d, J=4.2 Hz, 1 H),

2.23 (s, 3 H), 1.28 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 467 (M+Na").

Etozcvo\ij\ /©/CF
o)

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

A reaction mixture of 18-B (1.08 g, 2.43 mmol), Ac;O (2.56 mL, 27.2
mmol), and DMSO (3.84 mL) was stirred at room temperature for 24 h, and
diluted with saturated NaHCO3; and Et;O. The organic phase was separated,
washed with water (x 3), dried, and column chromatographed (EtOAc/hexane:
1/4) to give 892 mg (83%) of 18-C; "H NMR (300 MHz, CDCl3) 8 7.53 (d, J = 8.6
Hz, 2 H), 7.24 (d, J=2.0 Hz, 1 H), 7.20 (dd, J = 8.4, 2.3 Hz, 1 H), 6.88 (d, J= 8.6
Hz, 2 H),6.61(d, J=8.4 Hz, 1 H),4.77 (s, 2 H),4.60 (s, 2 H), 4.25 (9, J = 7.1
Hz, 2 H), 3.72 (s, 2 H), 2.24 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 465
(M+Na™).
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SXO 19-A, 9010 CN 19-A {4-[3-Cyan
0-2-(4-trifluoronethyl-phenoxynethyl)-allyisulfanyl]-2

wWO0 p@slogie9phenoxy}-acetic acid ethyl ester A nmi RCTUS2004/030188
18-C (80 ng, 0.18 mml) and
(tri phenyl phosphoranylidene) 5 acetonitrile (109 ng,
0.362 mmol) in CH2CI2 (2 mM-) was stirred at room
t enperature overni ght and concentrated. The residue
was purified by coI unn chr omat ogr aphy (CH2Cl 2/ hexane:
1/1) to give 76 % f19A 1HNI\/R OOI\/Hz

cDCl3) 8 7.56 (& 3(m2
H, 6.93 (d, J = J:84Hzl
H, 5.49 (s, IH) 476 , Hz 2 H), 4.62 10
(s, 2 H, 425( J=7.1H , 3.81 (s, 2 H),
2.25 (s, 3 128(t J:7_ELHz 3 H: M (ES)

mz: 488 (M+N:a+) H2C O CN'&Bnpound 17 CF3
{413, aqf@oregﬁaﬂdnﬂzoremetwwqnewihyt)ﬁMsulfﬁwh%wyth%étphwfﬂémﬂy pgd ethyl ester
ul fanyl ] - 2- et hyI phenoxy} acetic acid

O RS IR 5, (it oS R ot
1.0GamppBlowdd b8 MNP T ME:%GES&)L nd.00 mmo6K). (TNENaixjure Ebeisnsﬂllowed
to v?/(;/rlrrh Iup to room temperature, and a solution of 18-C (221 mg, 0.500 mmol) in
THF (2 mL) was added. After stirring overnight, the mixture was diluted with
water and extracted with EtOAc. The extracts were dried, concentrated, and
chromatographed (EtOAc/hexane: 1/9) to give 186 mg (78%) of 18- D; "H NMR
(400 MHz, CDCl3) 8§ 7.53 (d, J = 8.6 Hz, 2 H), 7.22 (s, 1 H), 7.18 (d, J = 8.4 Hz, 1
H), 6.93 (d, J = 8.6 Hz, 2 H), 6.59 (d, J = 8.4 Hz, 1 H), 4.65 (s, 2 H), 4.59 (s, 2 H),
4.24 (q, J = 7.1 Hz, 2 H), 3.57 (s, 2 H), 2.23 (s, 3 H), 1.27 (t, J= 7.1 Hz, 3 H); MS

(ES) miz: 499 (M+Na*)

HoL0._ @ 0

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

Following general procedure 2 gave Compound 16 (91%); "H NMR (300
MHz, CDCl3) 8 7.54 (d, J= 8.7 Hz, 2 H), 7.22 (s, 1 H), 7.19(dd, J = 8.4, 2.2 Hz, 1
H), .94 (d, J=8.7 Hz, 2 H), 6.62 (d, J= 8.4 Hz, 1 H), 4.66 (s,4 H), 3.58 (t, J =
1.7 Hz, 2 H), 2.22 (s, 3 H); MS (ES) m/z: 471 (M+Na”).

Example XVII

73



10

Et 02C LI OH, THF, H20O Et 02C~ 20- A, 44% CF3 20-A
{2- Met hyl - 4-[ 3-phenyl -2-(4-trifluoronethyl -phenoxyneth
w@ kgosabdeyd sul f anyl ] - phenoxy} -acetic acid et hyl PEBUS2004030188
solution of benzyltriphenyl phosphoni um chloride (98
ng, 0.25 mmol) in THF (2 n) was treated with 1.0 M
NaHVDS in THF (0.230 ni, 0.230 nmol) at 10 OC for 30
mn, and then a solution of 18-C (100 ngy, 0.226 mol)
in THF (1 nm.) was added. The reaction m xture was
allowed to warmup to rooﬁF'P%Wbé ature, stirred for 2
h, diluted with saturated NaHCO3, and extracted W th
P20. The extracts vvere dried, concentrate and

p d_deGt A/ hexanétozc\l} g| ve 52 CFs3
mxtdﬁh@eD IE- andZ|
8% of "the m xture): 1H V'

I J =287 19-A, 90%
H22H) 7.34-7.17(m 5H) , 7.11-7.06 (m 2 H), 689(d
8.7 Hz, 2 H), 6.60 (d, J =84 Hz, 1 H, 6.38 (s, 1
H, 4.80 (sHOgCH)@ 4;1%59 (s, 2 H, 4cR4 (q, J = 7.1 He,
LiStHeHfeHZD CF3~ P3P C B NaHVDS, THF CF3
—EF3—75—WWO 2005/ 030 g0%4630188 2 H), 3.69 (s,
2 H, 2.23 (s, 38, 1.27 J=7.1H, 3H: M
(ES) mlz: 539 C‘QWN&#T MnorCNcorrponent (42% of the
m xture): 1H NMR (300 MHz, CDCI3) 6 7.54 (d, J = 8.7
Hz, 2 H), 7.34-7.17 (m 5 H), 7.11-7.06 (m 2 H), 6.99

(d, J =8.7 Hz, 2
E’[OZC\/O\©\ /©/CF
CN

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

A mixture of 18-C (80 mg, 0.18 mmol) and (triphenylphosphoranylidene)
acetonitrile (109 mg, 0.362 mmol) in CH,Clz (2 mL) was stirred at room
temperature overnight and concentrated. The residue was purified by column
chromatography (CHzClz/hexane: 1/1) to give 76 mg (90%) of 19-A; "H NMR
(300 MHz, CDCl3) 6 7.56 (d, J = 8.7 Hz, 2 H), 7.28-7.23 (m, 2 H), 6.93 (d, J= 8.7
Hz, 2 H), 6.64 (d, J = 8.4 Hz, 1 H), 5.49 (s, 1 H), 4.76 (d, J= 1.7 Hz, 2 H), 4.62
(s, 2 H),4.25(q, J=7.1Hz, 2 H), 3.81 (s, 2 H), 2.25(s, 3 H), 1.28 (t, J= 7.1 Hz,

3 H); MS (ES) m/z: 488 (M+Na").

Compound 17
{4-[3-Cyano-2-(4-triﬂuoromethyl-phenoxymethyl)—alIylsuIfanyl]—2-methyl-phenoxy}-acetic acid
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5H, 6.72 (s, 1 H, 6.52 (d, J =9.1
(s, 2 H, 4.57 (s, 2 H, 4.25 (q J
wWR2@6/08®94 2 H), 2.16 (s, 3 H), 1.28 (t,
. H®2C -~ CF3 Conpound 18
{2- Met hyl - 4-[ 3- phenyl - 2-(4-trifl uoronet hyl - phenoxynet h
yl)-al lyl sul fanyl]-phenoxy}-acetic acid Foll ow ng
general procedure 2 gave Conpound 18 (90%. Maj or
co onent (58%of the mxture in E- and Z |somarsl):_ 1H
QltEwinggeneCBEragedure 29ave 4erBpalng i (8596 kyMS AESyM/z:
46(§E\A+§|§2 4.28 (s, 2 H, 3.64 (s, 2 H, 2.07 (s, 3 H;
(E "nmlz: 511 (I\/H\Ia+). M nor conponent (42% of the
mxture in E- and Z isomars) 1H NI\/R(BOO VHz, CDCl 3)
6 7.49-6.47 (m 13 H) 469%(5(| 4.28 (s, 2 H),
3.75 (s, 2 H), 201( Vv ExarrpIeXIX76V\D
5 2005/ 030694 Schene 21 Et Q2C CF3 Ph3P- C1OH7CH2CI
NaHVDS, THF LI OH, THF, H20O HQRC S 91% Conpound 19
Et 2C PCT/ US2004/ 030188  Scheme 20

EtO,C._
BOL \@\ PhaPPRCH,CI /©/

NaHMDS THF 20-A, 44%
18-C @

HO.C._
LOH, THF, HO AC /©/

90%
Compound 18

FO0_ @ 0

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

Hz, 1 H, 4.76
7.1 Hz, 2 H),
J = 7.RCHDPS2084/030188

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

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

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

15 component (58% of the mixture): 'H NMR (300 MHz, CDCl3) 5 7.50 (d, J = 8.7
Hz, 2 H), 7.34-7.17 (m, 5 H), 7.11-7.06 (m, 2 H), 6.89 (d, J = 8.7 Hz, 2 H), 6.60
(d, J=8.4Hz, 1 H), 6.38 (s, 1 H), 4.80 (s, 2 H), 4.59 (s, 2 H), 4.24 (q, J= 7.1 Hz,
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CF3 21-A

{2- Met hyl - 4-[ 3- napht hal en- 1-yl -2-(4-trifl uoronethyl -ph
wepwspswbhyl ) -al | yl sul fanyl] phenoxy}acetic acPdr/esivgd/030188

ester A solution of

(1- napht hyl net hyl ) tri phenyl phosphoni um chl ori de (111

mg, 0.253 mmol) in THF (3 mM-) was treated with 1.0 M

NaHVMDS in THF (0.230 ni, 5 0.230 nmmol) at OC for 20

and en _a sol f 100 I
2H>n3¢a+¢s<% P 23R HOeh the T Bt IS eSS Rl 3o
*2\/\/ed to warmup to room tenperature, stirred for 3
oncentrated, and col um chrorrat ogr aphed

( Etl@ho/rm@mmmenﬂ(zlm') of theginixéura® "MNWEB@O0IMH2 1CRChS 57 .54

<d e S ok B g i P Ty og iy Ry £ 8 @l E= g 3z, 2

i"(s 12Hb‘|)6 55&@%-—795’5%2”1 rg Jrl)re (&, 249%4 R: ¥ (a( R HL3. :kﬁ (q, J
H). 2558 6.80 (m
75 Do 3 bea s a b, 218 (5 H 128 bz e S D S re
1 H, 4.95(d, J=10QH, 2H, 471 (s, 2 H, 4.61
(s, 2 H, 4 4fofs, 8 HL 4.25 (q, J H, 2 H,
4.23 (q, J = 7.1 ¥, , 3.84 (s, , 3.72 (s, 2
H, 2.26 (s, 3 H, 2 o D28 (1, I =7.1
Hz, 3 H), 1.25 (t, J = 7.1 Hz,l 3 H: M5 (ES) mz: 589
15 (MNa¥). 77 VO 2005/ 030694 2004/ 030188
H>2C ---~ CF3 Conpound 19

{2- I\/bthyl 4- [ 3- napht hal ﬁw -(4-trifluoronethyl-ph
e

BT R b B '%?J%%GMP B b v 6o sy ac
as Iaolﬂovaln%@bﬁéwl gr&fedﬁre Q'yévgﬂ{lbﬁﬁahﬁd 1@19@%3 (M&6r

4-6.66_(m E/?H
comlpgﬁer(ts(SS%) ehthe mnigture i E4apy Z-lgom@re‘)s H QJ (3@0 7, £DCls)

s AR, i B AR 3 4 LSS0 s

(ES) m/z: 511 (M+Na”).

Minor component (42% of the mixture in E- and Z-isomers); 'H NMR (300
MHz, CDCI3) 8 7.49-6.47 (m, 13 H), 4.69 (s, 2 H), 4.28 (s, 2 H), 3.75 (s, 2 H),
2.01 (s, 3 H).

Example XIX
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F3SC OH ~0 ~ F3C C' v Br ' Et3N, CH2Cl 2 22-A, 77%
CS2C33, CH3CN 0 O' v EtO 0 SH CF3 22-B, 70% NaCH,

wWOR@EN34420O 10 22-C, 6% CF3 78 WD 2005/ 030694 FBCX/US2004/030188
PCT/ US2004/ 030188 0 O'kv 22-A Acrylic acid
4-trifluoronethyl -phenyl ester To a solution of
trifluoronethyl phenol (2.00 g, 12.3 mmol) in CH2Cl 2
(20 nlL) at OC were added 3- bronopropionyl chloride
(2.55 g, 14.9 nmmol) and riethylamne (3.4 niL, 24
mol ). After stirring at P& ‘?ﬂ‘?é hperature over ni ght,
the 5 sol vent was evaporated under reduced pressure
To the residue was added Et20, and the soli

filtere and rinsed W|th Et 20. The EiGLCyL a0 s vvashed CF3
EtOC /©/ PhaP C1oH7CHaCl
NaHMDS, THF 21-A, 38%
18-C
HO,C._ I
LIOH, THF, H?_o O

O
91%
Compound 19

F0,0._ ﬁ 0

{2-Methyl-4-[3-naphthalen-1 -yl-2-(4-triﬁ:;¢omethyl-phenoxymethyl)-allylsulfanyl]-
phenoxy}acetic acid ethyl ester

A solution of (1-naphthylmethyl)triphenylphosphonium chioride (111 mg,
0.253 mmol) in THF (3 mL) was treated with 1.0 M NaHMDS in THF (0.230 mL,
0.230 mmol) at 0°C for 20 min, and then a solution of 18-C (100 mg, 0.226 mmol)
in THF (1 mL) was added. The reaction mixture was allowed to warm up to room
temperature, stirred for 3 h, concentrated, and column chromatographed ‘
(EtOAc/hexane: 1/10) to give 49 mg (38%) of 21-A as a 1:1 mixture of E- and Z-
isomers; "H NMR (300 MHz, CDCl3) § 7.82 (d, J = 8.1 Hz, 2 H), 7.76 (d, J = 8.2
Hz, 2 H), 7.59-7.56 (m, 3 H), 7.49-7.15 (m, 13 H), 7.09-7.06 (m, 3 H), 6.95-6.92
(m, 2 H), 6.83-6.80 (m, 3 H), 6.65 (d, J = 8.2 Hz, 1 H), 6.29 (d, J = 8.3 Hz, 1 H),
4.95(d, J=1.0Hz,2H),4.71 (s, 2H), 4.61 (s,2H),4.47 (s,2H),425(q, J=
7.1 Hz, 2 H),4.23(q, J=7.1 Hz, 2 H), 3.84 (s, 2 H), 3.72 (s, 2 H), 2.26 (s, 3 H),
2.00 (s, 3H),1.28 (t, J=7.1 Hz, 3H), 1.25 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 589
(M+Na™).
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with water, dried, concentrated, and purified by
columm chromat ography to give 2.04 g (77% of 22-A as
w@2008l0B@M 0i | ; 1H NVR (300 MHz, CDCI3) 6 7.67 Pdr/US2084/030188

8.4 Hz, 2 H, 7.27 (d, J =8.3 Hz, 2 H), 6.64 (dd, J
=17.3, 1.2 Hz, I H), 6.33 (dd, J = 10 17.3, 10.4 Hz,

1 H, 6.06 (dd, J =10.4, 1.2 Hz, | H; 0 S CF3 22-B

3- (4- Et hoxycar bonyl nmet hoxy- 3- net hyl - phenyl sul f anyl ) - pr
opionic acid 4-trifluoromnet hyI phenyl ester Foll ow ng

general proc gayve 22 (70% cl @ar 0|I) 1H NMR
(300 MHz, C%yg D J (9% H) 7.29

(s, | H, 7.26 (dd 3 21 (d, J
=87Hz 2 H), 6.65(d,§ ,4.63(3,2
H, 4.27 (q, J = 15 7.1 Hz, 24 316(tJ:7.2Hz,
2 H), 2.84 (t, J =7.2 H, 2 > 28 (s, 3 H), 1.30
(t,J:71Hz 3 H); M5 (ESf miz: 465 (M:Na+). O
EtOjt" ~ CF3 22-C

{2-Methyl -4-[3-(4-trifl gemngiurd hyl - phenoxy) - but - 3-enyl s
{2-MbtHyanp ! iappthasroy-p-(atkibtometigipter@kyimethykp sityBalfalydl-penoxy}-acetic acid
soI ution of 22- ) at

S FSlladng sstats Blasen e 68V Samamptng g (61 58 Tkl
m%lcﬁj B zT&ﬁng?sXWNﬁA o %HQDC@Q?/ @2%96166 {m, 30 H),

0047 030188 Stirred at -20C t hen
4.76¢s vRHY 4i56t(e, DE), 3021tsHel) \3.68 (522 H),&.8 (s, mﬁm 97a(sd 3

058 e SR METRI R LMY Bur 11 e by cotum

chrormt ography and preparative TLC (Si02) twice to
give 44 ng (8% of 22- C‘Eas a clear oil; 1H NWR (400
MHz, CDCl3) 5 57.59 (d,EXample Xy 2H), 7.25 (d, J =
22Hz 1 H, 7.20 (dd, J = 84 23Hz,|

Scheme 22

CSQCO:; CH3CN

\©\ /”\/\ ,EtaN, CH,Cl, \©\ 2 Eto)J\/O fj\
SH

22-A,77%

0]
o7 J\/ 5 Tebbe Reagent . /U\/O CF
/\/”\ Q THE, 7810 0°C | A O
} S 0

22-B, 70% 22-C, 6%
O
100% S 0
Compound 20
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H, 7.13 (d, J =8.6 Hz, 2 H), 6.63 (d, J = 8.4 Hz, |

H, 4.63 (s, 2 H, 4.36 (d, J = 2.0 Hz,1 H), 4.27 (q,
wWa2008/0306b¢, 2 H), 4.16 (d, J = 2.1 Hz,1 H), 3.P8I/{52004630188

7.5 Hz, 2 H, 2.55 (t, J =7.5Hz, 2 H, 2.27 (s, 3

H), 130(t J =7.1Hz, 3 H; M5 (ES) mz: 463
(M+Na+). HO 10 Conmpound 20 CF3

{2-Methyl -4-[3-(4-trifluoromethyl -phenoxy) - but-3-enyl s
ulfanyl]-phenoxy}-aceti c aci d Fol | ow ng gener al

procedure 2 gave Co (&OO% clear oil); 1H
NVR (300 MHz, CDCl 3) 6 —86Hz 2 H, 7.24
(s, 1 H, 7.20 (d, J = 7.12 (d, J = 8.3
Hz, 2 H), 6.66 (d, J—82 ,467(s 2 H,

‘31 gg (t(d Ji—714/9c}q§"f§amé4hh‘luor6r}1§t@l f)ﬁianylxbstez 1Hz,1H),

('s,TcB3a ipjutivn c(fﬁfﬂ)ummetwwwnmaeg g, Bé@ml)m@*ww@o
mL):7[005] 03069 %%'ﬁ@%pﬁoﬁ%@ ggagent t (é\/?g;’ "Fg@t o 0C
tneﬁ‘r?g/@nQne (3. 4 mL 24 mmol). After stirring at room temperature overnight, the
solvent was evaporated under reduced pressure. To the residue was added
Et,0, and the solid was filtered and rinsed with Et;0. The filtrate was washed
with water, dried, concentrated, and purified by column chromatography to give
2.04 g (77%) of 22-A as a yellow oil; "H NMR (300 MHz, CDCl3) § 7.67 (d, J= 8.4
Hz, 2 H), 7.27 (d, J = 8.3 Hz, 2 H), 6.64 (dd, J = 17.3, 1.2 Hz, 1 H), 6.33 (dd, J=
17.3, 10.4 Hz, 1 H), 6.06 (dd, J= 10.4, 1.2 Hz, 1 H);

Etoj\/ © 0 CFs
@Syko@

3-(4-Ethoxycarbonylmethoxy—3-methyl-phenylsﬁl?éﬁyl)-propionic acid 4-trifiluoromethyl-phenyl ester

Following general procedure 3 gave 22-B (70%, clear oil); "H NMR (300
MHz, CDCl3) 8 7.65 (d, J = 8.5 Hz, 2 H), 7.29 (s,1H),7.26 (dd, J= 8.3, 2.3 Hz, 1
H), 7.21 (d, J=8.7Hz, 2 H), 6.65 (d, J = 8.3 Hz, 1 H), 4.63 (s, 2 H), 4.27 (q, J=
7.1 Hz, 2H), 3.16 (t, J=7.2 Hz, 2 H), 2.84 (t, J=7.2Hz, 2 H),2.28 (s, 3 H), 1.30
(t, J = 7.1 Hz, 3 H); MS (ES) m/z: 465 (M+Na").

Eto/(l)l\/o CF3
L0

22-C
{2—Methyl-4-[3-(4-triﬂuoromethyl-phenoxy)-but-3-eny|suIfanyl]-phenoxy}-acetic acid ethyl ester

To a solution of 22-B (540 mg, 1.22 mmol) in THF (10 mL) at —20°C was

added 0.5 M Tebbe reagent (3.0 mL, 1.5 mmol) in toluene. The mixture was
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23-A CF3 d 23-C, 21 % Chl oro-acetic acid
4-trifluoronethyl-phenyl ester CF3 To a sol ution of

wao eioslosspomet hyl phenol (300 ng, 1.85 mmol) i n BEHCER04/630188
m.) at OC were added chl oroacetyl chloride (255 ng,
2.26 mmol) and 5 triethylamne (290 ng, 2.87 mol).
After stirring at roomtenperature overnight, the
reaction mxture was diluted with water and extracted
with CH2Cl 2. The extracts were dried, concentrated,

stin@dcht pROPCifer1 bythenlallowed o waemagr tagliE, toendfiedewidy sathigpted
S Do oL B i PR 3R Y6y PR

2 ahd SgMphy and ive TLC
CO"F%W/@F ﬁ)’/ lafw gp(uﬁiﬁ té‘? |b¥ Fggrﬁng?rﬁw;l% %errl)oi;g arptg?)%}rlag\é? thI 561
(SiOf)dwide) toptive dAyTg 42%0 PE22:G @ adsaAr AlstRNMR (200 MHZ, CDCly)

P 20 3 0. 1 $200
5 TS Porieng e B Torolar &2 B -s2h (GO UP B PR,
H),SM Hé) (d,%ﬁg ?NWQSIQ(N), Mﬂg(g@el@ JH& 7-%)34(63 (s) 2H)84@$Hf, J=

, . S, , = ,

2.0(Hz, 13HX 43.23%414 &= 7;? HF, 2666%-(1 Bdd, é=§2-33.*£g i *%) @10%"’, e

4 ; , I : : M8 (ES
rizyg P.2.55 G 1451207 Hi2 2773 B 180 (€ JAT A S S (ES)
m/zi463 (WeANa™. (MrNa+). Et O CF3 23-C

HO )(J)\/O CF4
fiug,@

Compound 20
{2-Methyl-4-[3-(4-trifluoromethyl-phenoxy)-but-3-enylsu|fanyl]-phenoxy}-acetic acid

Following general procedure 2 gave Compound 20 (100%, clear oil); H
NMR (300 MHz, CDCl3) § 7.59 (d, J = 8.6 Hz, 2 H), 7.24 (s, 1 H), 7.20 (d,J=8.2
Hz, 1 H), 7.12 (d, J = 8.3 Hz, 2 H), 6.66 (d, J = 8.2 Hz, 1 H), 4.67 (s, 2 H), 4.36
(d, J=1.9 Hz, 1H),4.16 (d, J= 2.1 Hz, 1 H), 3.08 (t, J=7.4Hz, 2H), 254 (t, J=
7.4 Hz, 2 H), 2.26 (s, 3 H); MS (ES) m/z: 435 (M+Na").

Example XXI
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{2-Methyl -4-[2-(4-trifluoronethyl-phenoxy)-allylsulfan
yl ]-phenoxy}-acetic acid ethyl ester To a sol ution of
WQ330B0880 ny,, 0.421 nmol) in THE (1 nlL) at -FSCUBHS4/030188

added 0.5 M Tebbe reagent (1.0 nmL, 0.5 mml) in

tol uene. The m xture was stirred at -78C to OC for'1l
h, quenched with 6 drops of 2 M NaOH aqueous 10
solution, and filtered through Celite. The filtrate
was dried over Na2SO4, concentrated, and purified by
col unmm chr omat ogr aphy t §clfme237 ny (21 % of 23- C as
a clear oil; 1H NWR (400 WHz, CDCI3) 6 7.58 (d, J =
8.4 Hz, 2 729(slH)725(d dszeoSZGM}Crh-lzl

e 7.09 F2 6.64 = 1
’ a. 64:|( QEHS“CAC‘%O (5@ % cb(, E} 4.27
oH. 1 Hz, 2 ,419%&,8; 0 B9 ,

359(s 2 H. 2.27 (s. 3PP 30 (1, J #67. Tofmh 3
H) MB (ES) mz: 449 (MNat) HO CF3 Conpound 21
Met hyl -4-[2-(4-trifluoronethyl-pd -al lyl sul fan

)UJ\/O henoxy}-acetic ac yene procedure 2
E"Ogave ound % OO‘VM&I F?) ~H [@ (300 oMz,
$HF5 7b—|z»o°c2 H), S22,
7 093 ?d75% = 3.1 CFs

7.
&, 6.67 (d,**2
H, 4.69 (s, 2 H, 4. O(d J=24H, 1H, 419 82
WO 2005/ 030694 PCT/ US2004/ 030188 (d, J = 2.3 Hz, 1 H),

3.50 (s, 2 H,02.26 (s, 3 H: M (ES) miz: 421
Nagmﬁ)HzoFAao%@@. Cal cd 398.0800. found
|

—398-0866—5 Exanpl | Sche 26 Me02C 26-A CI Me02C
SH + C 100% SA”S
Compound 21 CF3
23-A

Chloro-acetic acid 4-trifluoromethyl-phenyl ester

To a solution of trifluoromethylphenol (300 mg, 1.85 mmol) in CHxCl, (5
mL) at 0°C were added chloroacetyl chloride (255 mg, 2.26 mmol) and
5  triethylamine (290 mg, 2.87 mmol). After stirring at room temperature overnight,
the reaction mixture was diluted with water and extracted with CH2Cl>. The
extracts were dried, concentrated, and purified by column chromatography to
give 370 mg (84%) of 23-A as a yellow oil; "H NMR (300 MHz, CDCl3) 6 7.68 (d,
J=85Hz 2H),7.28(d, J=8.4 Hz, 2 H), 4.32 (s, 2 H).

23-B

10 [2-Methy|-4—(4-frifluoromethyl-phenoxycarbonylmethylsulfanyI)—phenoxy]-acetic acid ethyl ester

81



10

15

20

CS2C33, CH3CN HO2C A 93% Conpound 22 Me02C CF3 CF3
26-B

W@ 3008108@pH- 4- [ 2- (4-trifluoronet hyl - phenoxynet hpe/usto0yd30188
sul fanyl ] - phenyl }-acetic acid nethyl ester Replacing
(4- mer capt o- 2- net hyl - phenoxy) -acetic acid ethyl ester
1-Cwith 10 (3-chl oro-4-nercaptophenyl) acetic acid
nmet hyl ester 26-A (see WD 9932465) and foll ow ng

general procedure 3 gave the title_conpound 26-B
( soBpllovwggaReralguocedy e ScpuedB3-B (75%s clegr olf); =HNMRB00

7/ J, = | A =q8,
. oo Y 8510 7 ke By 8 o ) 1 (8 Sef e,
7.4 @, 1311&63325 H, 22 ﬂai)zaag $c;, J? 8t Iglz,51 H),S 4.gg @8, zm,.zlzzelz(?\}[s Jd=7.1
) . S, . S, , . ;
e BY) 35 5 2 A58 ATPA: TRAI § 2 B2 S i Es) iz 451
™ 8Cl F303S: C, 55.75; H, 4.21. Found: C, 55.58; H,

. 867 CF3 CF3 Li OH THF, H20O 83 WO 2005/ 030694
PCT/ US2004/ 030188 C 0 Conpound 22

{3-Chloro-4-] 2-(4& (fl uotonet hyl - phenoxynethyl )-allyls
ul fanyl] - phenykgs acid Fol |l ow ng general
procedure 2 gave Conpo 22/@{?@ ; 1H NVR (300
T
CF3

{2—Methyl-4-[2-(4-triﬂuoromethyl-phenoxy)z-zil(;lsuIfanyl]—phenoxy}-acetic acid ethyl ester
To a solution of 23-B (180 mg; 0.421 mmol) in THF (1 mL) at —-78°C was

added 0.5 M Tebbe reagent (1.0 mL, 0.5 mmol) in toluene. The mixture was
stirred at —=78°C to 0°C for'1 h, quenched with 6 drops of 2 M NaOH aqueous
solution,‘and filtered through Celite. The filtrate was dried over Na;SOq,
concentrated, and purified by column chromatography to give 37 mg (21%) of 23-
C as a clear oil; "TH NMR (400 MHz, CDCl3) § 7.58 (d, J = 8.4 Hz, 2 H), 7.29 (s, 1
H), 7.25(d, J=2.4 Hz, 1 H), 7.09 (d, J = 8.5 Hz, 2 H), 6.64 (d, J= 8.4 Hz, 1 H),
4.64 (s, 2 H),4.40 (d, J=2.0 Hz, 1 H), 4.27 (9, J=7.1 Hz, 2 H), 4.19 (d, J= 2.0
Hz, 1 H), 3.59 (s, 2 H), 2.27 (s, 3 H), 1.30 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 449
(M+Na™).

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

Following general procedure 2 gave Corﬁpound 21 (100%, clear oil); 'H
NMR (300 MHz, CDCl3)  7.58 (d, J= 8.5 Hz, 2 H), 7.27 (m, 2 H), 7.09 (d, J= 8.3
Hz, 2 H), 6.67 (d, J = 8.1 Hz, 1 H), 4.69 (s, 2 H), 4.40 (d, J= 2.4 Hz, 1 H), 4.19
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MHz, CDCI3) 8 7.52 (d, J =8.7 Hz, 2 H, 7.31 (d, J =
1.7 Hz, | H, 7.28 (d, J =8.1 Hz, 1 H), 7.08 (dd, J
WE2@5030604 Hz, 1 H), 6. 96 (d, J = 8.7 Hz, 2 H)PCBU2004/030188
(s, 1H, 55.19 (s, 1 H, 4.66 (s, 2 H, 3.71 (s, 2
H, 3.57 (s, 2 H; M5 (ES) mz: 439 (M+:Na+). Anal.

Cal cd for Cl9H16CI F303S: C, 54.75; H, 3.87. Found: C,
54.45; H, 3.54. Exanple XXIIl 10 Scheme 28 Me02C
C2Me LAH, THE MSCl, Et3N X HO-OH MsOOWs 28- A NaH, THE

(d, G 2.30A2, MH)! 3.50 (K1 THD ERERS BHRME (ESH /TR 128 thla'3nF AB-

R%%ﬁcg@u}%%ﬁ%g@wf%g@g%& LIOH, THF, H20 92%

- Hydr oxynet hyl - cycl opropyl )-m et hanol To a sol uti on of
di met hyl 1, 1-cycl opropanedi car boxyl ate 28-A (791 ny,

~

5 Example XXIl

Scheme 26

CFs
MeOZC/\©\ Q/ Cs,C0s, CHsCN
26-A Cl 13-A

CF3
MeO,C _LioH HO,C
S/\n/\ 9 THF, Hzo /\[(\
Cl
80%, 26-B 93%
Compound 22
CF

. 26-B
{3-Chloro-4-[2-(4-trifluoromethyl- -phenoxymethyl)-allylsulfanyl}-phenyl}-acetic acid methyl ester

Replacing (4-mercapto-2-methyl-phenoxy)-acetic acid ethyl ester 1-C with
10  (3-chloro-4-mercaptophenyl) acetic acid methyl ester 26-A (see WO 9932465)
and following general procedure 3 gave the title compound 26-B (80%); "H NMR
(300 MHz, CDCl3) 8 7.53 (d, J = 8.5 Hz, 2 H), 7.31 (d, J= 1.8 Hz, 1 H), 7.29 (d, J
=8.1 Hz, 1 H), 7.09 (dd, J = 8.1, 1.9 Hz, 1 H), 6.96 (d, J = 8.5 Hz, 2 H), 5.23 (s, 1
H), 5.18 (d, J = 0.7 Hz, 1 H), 4.67 (s, 2 H), 3.70 (s, 5 H), 3.56 (s, 2 H); MS (ES)
15 miz 453 (M+Na"). Anal. Calcd for CH1CIF303S: C, 55.75; H, 4.21. Found: C,
55.58; H, 3.86.
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15 5.01 mmol) in Et20 (20 m-) at 0C was added lithium

al um num hydride (569 ng, UHT-112 28-B, 86% 28-D, 40%
wa 2@@5@58984 WO 2005/ 030694 PCT/ US2004/ 030188 1BCTDURIOD4/H30188

portionwi se. The reaction mxture was stirred at room

tenperature for 4 h and quenched with saturated

Na2SO4 at OC. The precipitated solid was filtered and

washed with THF. The filtrate was concentrated and

purified by colum chromat ography (Et OAc) to give 440

ng (86% of 28-B; R (300 5 B) 8 4.02 (s,

2 H), 3.56 (s, WM, B (s, 4 H)J (ES) mz: 125

(MtNa+) . MsOOMs  28- Ethane nie” aci d

1- net hanesul f onyl oxymeghyl - cyl opropyl net hyl ester To

a solution of 28-B (440 ., 4.31 mmol) in CH2Cl 2 (6

m.) at OC were added Et ‘Z@ﬂd m, 17.2 mnjllsg and a

sol G-Pepra-2ridiiiusiensim-Bhappversing-plylsulapgl-Rheniigicglic g g

Mok} ki ( ' jJor ¥

rooneleliri ecral fobidurg Paye EbRIp e IETEEN YR (900
MHRECDCHRBI .52 &,ef = BasHe D &b at.8d (dahd thelzat o8| (dyérF 8.1

N e W T
s SRR AREE DI | DlnoEnde 0 m
(MNa LAl 0Galed forsCia e @F g2:§:C, o s H B8 ( £)ungy £, S4eip; H,

3 Mhla+). MsO CF3 28-D Met hanesul fonic acid
“1-'(4-trifluoromethyl - phenoxynet hyl)-cycl opr opyl net hyl

>

ester
Example XXIII
10 {
Scheme 28
MeOQCKCOZMe LAH, THF HO/X\OH MsCl, EtzN MsO/XOMs
CH,Cly
28-A 28-B, 86% 28-C, 81%
CF 032003, CH3CN
NaH, THF /@/ 3 5
—— e
HO—@—CFa MsO™ 0 EtO/U\/O\@
28-D, 40% 1-C SH .
c_O CF HO,C._O CF3
=), e Yy
0,
28-E, 55% 92%

Compound 23

HO/X\OH

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

To a solution of dimethyl 1,1-cyclopropanedicarboxylate 28-A (791 mg,
15 5.01 mmol)in Et2O (20 mL) at 0°C was added lithium aluminum hydride (569 mg,
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To a suspension of NaH (44 ng, 1.1 mmol; 60%in

mneral oil) in THF (1 nL) was added a sol ution of
wd2ao05i08deor oret hyl phenol (178 ng, 1.10 nmol ) PeT/UBB04/030188

(1 m). After stirring for 30 mn at room tenperature,

the m xture was transferred 20 to a flask containing a

solution of 28-C (310 ng, 1.20 mmol) in DVF (2 nl).

The resulting m xture was refluxed for 6 h and

allowed to cool to roomtenperarure, diluted with
15 Qanmel) ReTHoRwisEadthedeartiah midee Waesiqd aldoemkesperature

for ] & pRERERET MR FRpaRRINE SR (1 T OEARIER solig s
filtddR ah300adlrd] wiliDTHE) Bheffilbdte(\was dorcehtrated an@ pHiifiedbpo
d, = 25 8.6 4.2 , : 4
colbiiy chy griajogiahg (HFA L0 aiergio Go8e'R of 254, - Eryk (oo
M%@p&%g 2%%{?58%8 zg}ﬁg @54 Y, 8A8508¢H9MS (ES) miz: 125
(M§Ralet hyl - 4-[ 1- (4-trifl uor onet hyl - phenoxynet hyl ) -cycl o
propyl net hyl sul f anyl ] - phenqoxy}-acetic acid ethyl ester

Fol | owi ng general proc¥dtre)3 ¢ga¥& 28-E (55%; 1H NMWR
(300 NHz, CDCI 3)67.50(d, J=8_6Hz, 2H), 7. 20(d, J=1. 8Hz, 1

, 7.15 (dd, J = 8.4, 2 22&C 6. 8 J =
gl? 6 Fw?gﬁrgqﬁyljfong_agﬁ§(nae’thajues:ulf@y%@e}hyﬁﬁo?r%ﬁg%ﬂ% gfterz
H) . 14-224olufiéh oflzs-B7(§hohhg, 2.31mm3l) % OHECI26MhL) 3 T8 were
(s, 2 H, 217 (s H; 1.28 (t, J =7.1 H., 3H,.
added Et 6559 mL.4 7§ mmat) ppep selutionsofmeidprgsylfonyhghloride
I f 04.5; ! ) y | - C,
(L P BRESE B, 0 s S
terhgestireyfor 2-H dnd diluted Witbol.0 ReliBy Thaongayetavey Wassepatated
| met h | | 1-ph T t] i . .
T T A S JC T —
phhEbdNeré aA8d, ddricen@ied3ind cBlubTh ¢irosnatdgrdphed (BEDAdhexane:
=8.7 Hz, 2 H), 7.20t(:§ |1 . 7.16 (dd, J =8.4,_2.1
11130 provigle 991gmg (8 %) ot28:Cs 'HANMR (300 HzoCP@ls) p 4:18 (3 4 H),

o0 o B IO 7 2 ]
449 (MtNa+). 15 Exanple XXV /©/CF3
MSO/X\O

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

To a suspension of NaH (44 mg, 1.1 mmol; 60% in mineral oil) in THF (1
mL) was added a solution of 4-trifluoromethylphenol (178 mg, 1.10 mmol) in THF
(1 mL). After stirring for 30 min at room temperature, the mixture was transferred
to a flask containing a solution of 28-C (310 mg, 1.20 mmol) in DMF (2 mL). The
resulting mixture was refluxed for 6 h and allowed to cool to room temperarure,
diluted with water, and extracted with Et,O. The extracts were dried,
concentrated, and column chromatographed (EtOAc/hexane: 1/4) to give 141 mg
(40%) of 28-D; "H NMR (300 MHz, CDCl3) & 7.54 (d, J = 8.7 Hz, 2 H), 6.96 (d, J =
8.6 Hz, 2 H), 4.26 (s, 2 H), 3.92 (s, 2 H), 2.97 (s, 3 H), 0.802 (s, 2 H), 0.798 (s, 2
H); MS (ES) m/z: 347 (M+Na").
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86 WO 2005/ 030694 MsO -">OMs Schene 29 0 O

PCT/ US2004/ 030188 0 0 EtO -OEt --~1 EtOA OBt LAH, THE
woiseeeB8, MEK MsCl, Et3N CH2CI 2 Cs2CO3, CH3OMNFOR1004/030188

90% Et 02C 29-E, 3% Conpound 24 11-1 1-1 CF3 0 0 SH

Et 02C CH 29-B, 92% S-(Ovs 29-D, 35% CF3 LI OH, THF, H20

EtOZCvO\@ /©/CF3
T

28-E

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

Following general procedure 3 gave 28-E (55%); 'H NMR (300 MHz,
CDCl3) 8 7.50(d, J=8.6Hz,2H),7.20(d, J=1.8 Hz, 1 H), 7.15 (dd, J= 8.4, 2.2
Hz, 1 H), 6.88 (d, J=8.6 Hz, 2 H), 6.50 (d, J= 8.4 Hz, 1 H), 4.53 (s, 2 H), 4.24
(@, J=7.1Hz, 2H),3.91(s,2H),3.05(s,2H),2.17 (s, 3H), 1.28 (t, J=7.1 Hz,
3 H), 0.65-0.55 (m, 4 H); MS (ES) m/z: 477 (M+Na"). Anal. Calcd for
Ca3H2s5F304S: C, 60.78; H, 5.54. Found: C, 60.98; H, 5.43.

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

Following general procedure 2 gave Compound 23 (92%); "H NMR (300
MHz, CDCl3) & 9.67 (brs, 1 H), 7.49 (d, J = 8.7 Hz, 2 H), 7.20 (s, 1 H), 7.16 (dd, J
=8.4,21Hz, 1H),6.87 (d,J=8.6 Hz, 2 H), 6.52 (d, J=8.4 Hz, 1 H), 4.58 (s, 2
H), 3.91 (s, 2 H), 3.06 (s, 2 H), 2.16 (s, 3 H), 0.66-0.56 (m, 4 H); MS (ES) m/z:
449 (M+Na").

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

m xture of diethyl propylmlonate (2.02 ng, 1.00
wonwbk)306%4 | odopropane 5 (255 ng, 1.50 mmol ), BEMUS2004/030188

Cs2C38 (424 ng, 1.30 mml) in 2-butanone (5 m-) was

heated at 70C for 15 h and filtered. The filtrate was

concentrated and columm chromat ogr aphed

(Et OAc/ hexane: 1/19) to give 170 rrg (70%9 of 29-A; 1H

NI\/R(300NI—|Z,CDCI3)54.17§H 7.1 Hz, 4 H,

1.88-1.82 (m 4 H), 1.25-1.% E@A@m%cszcoe CH3CN

0\ EtO 29-C, 96% 1-C 87 WD 2005/ 030694

PCT/ US2004/ 030188 (m 4 H), 1.24 (t, J = 7.1 Hz, 6 H),
(tQJz?izﬂle\6H) ES) mz: 267 (M+Na+)

B 2 pro n i HO™ & OH
Elof —Ht-hi-trroal 91 h?'g‘ri qJ ngy, 1.
mol ) THE (CB2CGs. MEK) at (C jwvas added a sol utf on\Qf
29-A (167 ng, 0.684 mol) ¥n THE The reaction ogipxbai e
was stirred at room tenper &u+é%%or 2 h, quenched with
water (0.1 m-) at 0OC, and diluted vvlth 5.0 M NaCH

(01m ) and water (1 T reci pitated soljid
fégblt oo R RSy CH2 CIEXO:CTheOf Pt at e
entra ed, an pur| bl ed by colum
tography ( Bt OAc/ hexadle: ol/ to 10 give 1 OMs

(92 &Bof 29-B 1H NMVR (380 Mz, 3) b 3.57 20, 3%%

, 2.47 (s, 29-01-96%1 26-1. 213C( sH), 0.95-0.90 (m

H) M5 (ES) mlz: 183 (MtNa+). MsOL1) (OVs

EtO,C.__O

o CF
Cs,C03, CHsCN \@ /©/ ® LioH, THF H,0
s 0 —
Ho—@-CF3 29-E, 3%

Hos6_ @ Jij

90%
Compound 24

EtO OEt

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

A mixture of diethyl propylmalonate (2.02 mg, 1.00 mmol), 1-iodopropane
(255 mg, 1.50 mmol), and Cs,CO;3 (424 mg, 1.30 mmol) in 2-butanone (5 mL)
was heated at 70°C for 15 h and filtered. The filtrate was concentrated and
column chromatographed (EtOAc/hexane:1/19) to give 170 mg (70%) of 29-A; "H
NMR (300 MHz, CDCl3) § 4.17 (q, J = 7.1 Hz, 4 H), 1.88-1.82 (m, 4 H), 1.25-1.12
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29-C Met hanesul fonic acid

2- met hanesul f onyl oxynet hyl - 2- propyl - pentyl ester To a
wa@elosswm of 29-B (96 ng, 0.60 mmol ) in CH2C 2PC1/US2004/030188

m-) at 0OC were added Et3N (0.334 nL, 2.40 nmol) and

met hanesul fonyl chloride (207 ng, 1.81 15 mmol). The

m xture was stirred at roomtenperature for 1 h and

diluted with saturated NaHCO3. The organic |ayer was

separated and_t he aqueous | ayer
(m & B ot 3= Tdz S R o) S e T L RSLED) B B7
(M entrated, and col um chronmat ographed
c/ hexane: 1/ 1) to provide 182 ng (96% of 29-C,
1H NMR (300 MHz, CDCl 3)H ofs, 4 H, 3.04 (s, 6
H, 1.31 20 1.28 (m 8 H),(0396-0.91 (m 6 H); M (ES)
mz: 339 (MtNa+). 88 WD 2005/ Q30694 PCT/ US2004/ 030188
Et 2C ->Z Ov 29-D

[ 4- (2- Met hanesul f on QII oxyneth§| - gr opyl - pentyl sul fanyl
) - 2- met hyl - phenoxy]% %@@fqpﬂ pé&??'&?% A9 “ester Fol I owi ng

CDEF%? %Ep%gg%ti é;? nﬁmﬂﬁ‘lé%g%@% ﬁ%&é@e gé%é\'?ﬁat(rﬁ%l)wﬂ“w (1
mL¥ afl0%x wels &fdedsa édlutfon 0029-/8(167 g, 0.684mmal)én THE. The
2 0
reaghiy igtigh Vo stred aly By BPtatlic iy 2%y ofehbnodufil vider
. WnL)]ﬁéZf(qC( tandbnuteg ith8.0 M NAOH10A0mL} and watér. @ mb, Tige
pre'éummatqdwph wggflﬁﬁ@ﬁﬁndzwgb\"%dr Y"l%‘ B’ﬁ%%ﬁ)@wﬁz pﬁﬁﬁéﬁ%%t”ﬁs
conldehtRes lébé?ufnﬁé‘({ bg cBﬁ‘J’ﬁ'ﬂ%Nrbh?é%Sg?Haﬁh?@El@)/ﬁé/l(’i&kar%SHﬂ ) t&

mXxture o

give. 1A Imgr(SY4) of 28eB:t 'H NMibfaﬂethm §B&I@I8 3.8% (ﬁg4 H 247 (s, 2

H)cga@deﬁfﬁ% 5%*5334?02?%@ S 5 M S W eno

(85 Yiowls

29-C
Methanesulfonic acid 2-methanesulfonyloxymethyl-2-propyl-pentyl ester

To a solution of 29-B (96 mg, 0.60 mmol) in CHzCl; (1.5 mL) at 0°C were
added EtzN (0.334 mL, 2.40 mmol) and methanesulfonyl chloride (207 mg, 1.81
mmol). The mixture was stirred at room temperature for 1 h and diluted with
saturated NaHCOas. The organic layer was separated and the aqueous layer was
extracted with CH2Clz (x 3). The combined organic phases were dried,
concentrated, and column chromatographed (EtOAc/hexane: 1/1) to provide 182
mg (96%) of 29-C; '"H NMR (300 MHz, CDCl3) § 4.04 (s, 4 H), 3.04 (s, 6 H), 1.31-
1.28 (m, 8 H), 0.96-0.91 (m, 6 H); MS (ES) m/z: 339 (M+Na").

88



10

15

20

ng,, 0.52 mmvol) were added, and the m xture was
refluxed for 24 h. TLC showed very snmall anount of
w0 b@s@ssps ed product and a | arge anmount of st aPCT/N§2004/030188
materials. More Cs2CO3 (111 ng, 0.341 mmol) and
trifluoronethyl phenol (85 ng, 0.52 nmmol) were added,
and the m xture was refluxed for another 24 h. 15
Water was added, and the m xture was extracted with
Et 20 (x 3). The extracts re dried, concentrated,
and col um chron'%k%%r apgwed ( Et CAc/ hexane 1/9) to
provide 3 ng (3% H NVR (400 MHz, CDCI 3) 6
7.47 (d, J = 8.7 Hz, 2 H) 1 | H, 7.11 (dd,
=8.4, 1.8 Hz, 1 H), 6.81 (d, S, =<8.8M¢&z, 2 H), 6.43
(d, J =8.4Hz, 1 H, 4.49 (s ,424(q,J=7.1
Hz, 2 H, 3.76 (s, 2 H, 3.00 2>20H, 2.14 (s, 2
H, 1.43-1.39 (m 4 H, 1.31.20 (m 7 H), 0.89 (t, J
[4-(2-Methanégu forglokmethy MBproyGpentrlsulfangi3 &-reiyMdedaxy]-288tic\ABd ethyl ester

RS LR A Rl

codll) SPJEQBYHSMEfﬁBHzl ‘1ICHIT)‘3'70P93/(}1d39&t8 5 @qlw& @Hg%%gi J=84

gener al procedure gave Conpound

HZ(B@D 4 03, 2b0) 5407/ #5 .1 #lz, 2 B), 4. Oﬁ Gﬁlz2 HZ) B39 (», 891), 2.88

S B Uy A0 80 By o

sz6 H); ME(BS)(rszz 369 M)+Nai) 41-1.38 (m 3 H), 1.33-
(m 5 H, 0.88 (t, J 6.9 Hz, 6H);I\/S(ES)n12 507
( M+Na+) . Exarm_it(%c Schenme 30 Et 02C GF3
( MeOCH2CH2) 2NSF CO0 Et02

sj><t>
29-E
{2-Methyl-4-[2-propyl-2-(4-trifluoromethyl-phenoxymethyl)-pentylsulfanyl}-phenoxy}-acetic acid ethy! ester
A mixture of 29-D (78 mg, 0.17 mmol), Cs,CO3 (111 mg, 0.341 mmol),
and trifluoromethylphenol (85 mg, 0.52 mmol) in CH3CN (2 mL) was refluxed

overnight. More Cs2CO3 (111 mg, 0.341 mmol) and trifluoromethylphenol (85

J

mg, 0.52 mmol) were added, and the mixture was refluxed for 24 h. TLC showed
very small amount of the desired product and a large amount of starting
materials. More Cs2CO3 (111 mg, 0.341 mmol) and trifluoromethylphenol (85
mg, 0.52 mmol) were added, and the mixture was refluxed for another 24 h.
Water was added, and the mixture was extracted with Et,O (x 3). The extracts
were dried, concentrated, and column chromatographed (EtOAc/hexane: 1/9) to
provide 3 mg (3%) of 29-E; "H NMR (400 MHz, CDCls) § 7.47 (d,J=8.7Hz 2
H), 7.15 (s, 1 H), 7.11 (dd, J = 8.4, 1.8 Hz, 1 H), 6.81 (d, J = 8.6 Hz, 2 H), 6.43 (d,
J=8.4Hz, 1H), 449 (s,2H),4.24(q, J=7.1 Hz, 2 H), 3.76 (s, 2 H), 3.00 (s, 2
H), 2.14 (s, 2 H), 1.43-1.39 (m, 4 H), 1.30-1.20 (m, 7 H), 0.89 (t, J = 7.1 Hz, 6 H);
MS (ES) m/z: 535 (M+Na™).
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S~~0 30-A, 92% F F CF3 10 Conpound 25 F F CF3 LI CH,
THF, H20 90 WD 2005/ 030694 PCT/ US2004/ 030188 F F 30-A

W@ 2005@3@9Di f | uor o-3-(4-trifluoronethyl
ul fanyl ] - 2- et hyl
reaction m xture of 18-C (50 ny,

- phenoxy}-acetic acid ethyl
0.11 nmol),

- phenoxybPePUSIIYS/830188

ester A
[bis(2

nmet hoxyet hyl ) am no] sul fur trifluoride (49 ng, 0.22

nmol ), and et hanol
(2 mM-) was stirred at
5 diluted withgsatupated NaHCO3 unti |

(0.0012 ni, 0.022 mmol)
roomtenperature for 14 h,

in CH2Cl 2
t hen
evol ution

ceased. The m xturé xtracted Cl 2, and the
extracts were dried, g ated col um

chr omat ogr aphed ( Et OAc/ hex C;/) to provide 47 ny
(929% of 30-A; IH NWR (300I\/Hz CDCI3) 8 7.52 (d, J =
8.7 Hz, 2 H), 7.24 (s, 1 , 7.2T (dd, J =8.4, 2.0

Hz, | H), 6.82 (d, J = &ompeimd22 H), 6.47 (d, J = 8.4
{HMethy-442-prdpybD (4(tef|uo@milhyl-pherRByri@hyl-p2 @ty s utienyll-gHenox@)-akatic acid

(: Pyt ot hourd 28 g sdhmunstaf T 8 gk oo

MI@%@@W%@ PL8dlHz Hi, 269 (s FpHsldz o@(m54 H26.80 (d, J =

_e~__

8.9 kiz] 2 H), 6144 (m»rblHﬁs A% (s, iX Hh@rlﬁr& Wﬂ)s ﬁt@n(ﬁiﬁ)Hbﬂdl‘MSﬂ
{
TS A a3 e e

5073-NEH, CDCI3) 8 10.47 (brs, 1 H), 7.51 (d, J =
Hz, 2 H, 7.21 (m 2 H, 6.81 (d,
Example XXV
Scheme 30

EtOZC \@ /©/ MeOCHQCHQ)gNSFg

EtOH
18-C
EtO,C._ \@ O LiOH, THF, H,0
30-A, 92%
ﬁl N
91%
Compound 25
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J=8.6 Hz, 2 H, 6.49 (d, J =83 Hz, 1 H), 4.56 (s, 2
H, 4.25 (t, J = 11.1 Hz, 2 H), 342(t,J:14.1Hz,
WQ208p/03@945 (s, 3 H); M5 (ES) mz: 459 (M-Na+)PCR0S2004/030188

Exanpl e XXVI 91 WD 2005/ 030694 Schene 31 Et 02C CF3

Et ®2C HOQ(CH2) 30H TMSClI 18-C Li OH, THF, H20O HO2C 90%
Conpound 26 O O 31-A CF3 PCT/ US2004/ 030188

{2-Methyl -4-[2-(4-trifluoromethyl -phenoxynet hyl)-[1, 3]
di oxan- 2-yl net hyl sul f anyl ] - phenoxy}-acetic acid et hyl
ester A m xtur -G (270 ng, O. 611 ) and
trimethylsilyl %%?\Tf\dj@ 265 5 ny *mol) in

{empor atur e over i ght, di | it sfiowch h 25 ha ; AHCCB, and

extracted wth Et20. The ex pacts were washed with 5%

15\'9 g@%ro%l(g Ku [ ne %‘8%29 p?o%é‘su‘ﬁgr@ﬁg% {hgltpﬁgno;qg-agéhx gm& Qi%ll ester

CDCA%é&tléiB(wﬂxtdFeSofSﬁBZCZED) mg, O tmidhdl),gbis@- (d, J = 8.8
mezrllzdzwczatrglbl)ay?ih&%u&m%i.ﬁiﬁu%i%&ﬁ?%@& ggl) r’?@gl)ggrpé %trsazr@ﬂq po12

L40"(9()22 r?\rA&}ﬁﬁCHQCI'%Z rrﬂ_) J«\{’as(s%rre%i é’ﬂ)rooﬁh t@&)de'ﬁ&tuile( H)r)14 h, then
diluted wnmsatpmﬁmMaHC% unt|I C02 evolutlon ceased The mixture was
extracted with CH2Cl,, and the extracts were dried, concentrated, and column
chromatographed (EtOAc/hexane: 1/7) to provide 47 mg (92%) of 30-A; '"H NMR
(300 MHz, CDCl3) 8 7.52 (d, J= 8.7 Hz, 2 H), 7.24 (s, 1 H), 7.21 (dd, J = 8.4, 2.0
Hz, 1 H), 6.82 (d, J=8.7 Hz, 2 H), 6.47 (d, J = 8.4 Hz, 1 H), 4.50 (s, 2 H), 4.29-
4.22 (m, 4 H), 342 (t,J=14.1Hz, 2 H),2.16 (s, 3 H), 1.28 (t, J= 7.1 Hz, 3 H);
MS (ES) m/z: 487 (M+Na"). Anal. Calcd for C21H21F504S: C, 54.31; H, 4.56.
Found: C, 54.52; H, 4.55.

s o
F F

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

Following general procedure 2 gave Compound 25 (91%); "H NMR (300
MHz, CDCI3) 8 10.47 (brs, 1 H), 7.51 (d, J = 8.6 Hz, 2 H), 7.21 (m, 2 H), 6.81 (d,
J=8.6Hz 2H),6.49(d, J=8.3Hz 1H),4.56 (s, 2 H), 4.25 (t, J=11.1 Hz, 2 H),
3.42 (t, J = 14.1 Hz, 2 H), 2.15 (s, 3 H); MS (ES) m/z: 459 (M+Na").

Example XXVI
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HO2C, ~O, - /~'-CF3 O O Conpound 26
{2-Methyl -4-[2-(4-trifluoronethyl-phenoxynethyl)-[1, 3]
waolc@zase24 yl met hyl sul f anyl ] - phenoxy}-aceti ¢ acPdr/CER809@30188
WD 2005/ 030694 PCT/ US2004/ 030188 Fol | owi ng gener al
procedure 2 gave Conmpound 26 (90%; 'H NVR (300 Mz,
CDCl 3) 57. 46(d, J=8. 7Hz, 2H), 7 15( m 2H), 6. 86(d, J=8. 7Hz, 2H
), 6.43 (d, J = 8.2 Hz, , 4.36 (s, 2 H, 4.15 (s,
2 H, 3.91(m 4 H, 3.45 %sh }—%I 2.06 (s, 3 H,
1.86 (m 1 H), 1.64 (m 1 € ES) mz: 495
( +). 5 Et02C H2SO4, Acetone Li OH, THF, H20 HO2C
Et 02C CE3

32-A

EOf - I\@thff-4-[2-(4-tr'flm@rone I-pﬁ@%«%ﬁ@l\) OXII‘a CFa

nyT/rre ul fanyl ] - noxy) acid et est er

A m xt et Ryl sul f oxamsom i odi de (697 ngS

mol ) mid NaH10 ng, 0.25 mmol; 60%in m Het al \Q/f/b

in DMSO (0.5 m-) was stirred at room tenperature>tor

1 h, and then a solugion of 18-C (100 ng, 0.226 mol)

in DVBO (0HE,01,)0 added. Thesye@Biion m xture was
LiodlaTHrdHa® - 60C fo h, quenvvlth wat er, and
—extracted wi th Et 20 e/éxfo?ect were dried, Exanple

XXVI1 Schenme 32 CP8%Et 0
Compound 26

Etozcvo\é\ /©/CF
0
)

31-A
{2-Methy!-4-[2-(4-trifluoromethyl-phenoxymethyl)-[1,3]dioxan-2-yImethylsulfanyl]-
phenoxy}-acetic acid ethyl ester

A mixture of 18-C (270 mg, 0.611 mmol) and trimethylsilyl chloride (265
mg, 2.44 mmol) in 1,3-propanediol (1 mL) was stirred at room temperature
overnight, diluted with 5% NaHCO3, and extracted with Et2O. The extracts were
washed with 5% NaHCO3; and brine, dried, and concentrated to give the crude
31-A; "H NMR (300 MHz, CDCl3) 6 7.48 (d, J = 8.8 Hz, 2 H), 7.19 (m, 2 H), 6.86
(d,J=8.8Hz,2H),643(d,J=84Hz, 1H),4.48 (s,2H),4.24(q,J=7.1Hz, 2
H), 4.16 (s,2H),3.94 (m, 4H),3.48(s, 2H),2.14 (s, 3 H), 1.90 (m, 1 H), 1.66
(m, 1 H), 1.28 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 523 (M+Na").

Compound 26
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-[ 1,3]dioxan-2-yimethylsulfanyl]-phenoxy}-acetic acid
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Me3S(O I, NaH 2 DVMSO \~S 32-A, 40% 0 CF3 CF3 93 WO
2005/ 030694 PCT/ US2004/ 030188 concentrated, and
w@oos03@e4 by col unm chr omat ogr aphy ( Et OAc/ hex aPeT/u$704/030188

to afford 41 ng (40% of 32-A; 1H NWR (300 MHz,

cbCl3) 8 7.52 (d, J =85 Hz, 2 H, 7.25 (d, J =1.8

Hz, 1 H, 7.21 (dd, J =8.4, 2.1 Hz, 1 H, 6.91 (d, J

=85Hz, 2 H, 6.54 (d, J=8.4 Hz,1 H, 4.56 (s, 2
4.37 (d, J = 10.6 Hz, 1 4. 25 .1 H, 2

i Fczuownecgen@ral PIgEesiufe 2 gfv;')nfiornmlsz 36 (§0°Z)'11h* NME; (300

s g §1 463 870 2 b g

6.48)(d, J=28.2(1z, 1Hy; 4T36L(12 HI3 415 (VB H)ESR It 4 14)7@ 45 (s, 2 H),
2. 0%45{33% 550 v E 84 (i 1 HIMSHES V200 INEhy 1) - [

1, 3] di oxol an
5 4-yl met hyl sul f anyl ] - 2- net hyl - phenoxy}-acetic acid

et hyl ester A solution_of 32-A & O nmg, 0.17 mmol ) in
acetone (5 m-) was trEXxa@PIeXXNI 1075 N H2SO4 (0.1
m-) at roomtenperature for 24 h, and concentrat ed.
The resi due was partitioned betmeen Et OAc and water.
The organic |ayer was dried, concentrated, and colum
chr omat ogr aphed (EtOAc/hexane 1:7) to give 55 ny
(60% of 32-B; 1H NVR (308¢RR®e38DpCi3) 8 7.48 (d, J
8.5 Hz, 2H) 719(d J = 17Hz 1 H, 7.15 (dd,

4 80 (d, J 8.6 Hz, 2H),§.43(d,J
E‘Oz%\%o@ , z F ﬂeaseon P&HZ@@ZQ\/\@\@\]. Hz, 2 /@
= 13.8
3 19 (d Q ?4
2 Gede P

I <l

Hz (s, 3 H,
, 128(t J =71 H, 33?43‘40105
MZ 537 (I\/H-Na+) Cl---1 CF3 Corrpound 27
EtO,C._ CF;
H>80,, Acetone
32.B, 60% ?T
HO,C._ \@ CF3
LiOH, THF, HZO
90% /?0
Compound 27 "
EtOZC\/O\@\ /©/CF3 \
3/2@0

8]
32.A
{2-Methy!-4-[2-(4-trifluoromethyl-phenoxymethyl)-oxiranylmethylsulfanyl}-phenoxy}-acetic acid ethyl ester

10 A mixture of trimethylsulfoxonium iodide (69 mg, 0.31 mmol) and NaH (10
mg, 0.25 mmol; 60% in mineral oil) in DMSO (0.5 mL) was stirred at room
temperature for 1 h, and then a solution of 18-C (100 mg, 0.226 mmol) in DMSO
(0.5 mL) was added. The reaction mixture was heated at ~ 60°C for 2 h,

quenched with water, and extracted with Et2O. The extracts were dried,
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{4-12,2-Dinethyl -4-(4-trifluoronethyl -phenoxynet hyl)-[
1, 3] di oxol an

wd20osm8teby | sul f anyl ] - 2- met hyl - phenoxy} - aceti ¢ BCT/USH44/030188
WD 2005/ 030694 PCT/ US2004/ 030188 Fol | owi ng gener al
procedure 2 gave Compound 27 (90%; 1H NVR (300 MHz,
CDCI3) 5 9.42 (brs, 1 H, 7.46 (d, J = 8.6 Hz, 2 H),
7.19 (s, 1 H, 7.15 (d, J = 8.4 H, 1 H), 6.79 (d,'J

congeniratech 2nd puGed by ol thipnsogiaphy (EGAcBeRgné: 4o

. 1,4
aff@fdid(bq r(w% (4@/3 é%zfih)HH NMR"E%OOZI\rAﬁi-% égl:))((%s)(ﬁ E% Jgsj J4%B, éﬂz 2
H) 1038 (4, < QatFil | H) 22990032 /8 5. Leadt LB, 0120 185 1z, 2

H), gg%ﬁnﬁgfgfé?%&?)i%{%éﬁ%%g% B738 7=50.68H24 R, 4.25 (q, v =

5 7. 1|{r42 |[2f2|-|w4ioo>w JZ-(Mﬁ IHZI’I H)r DuRt(BY) = nh@epzyrmml%(@uw&
Su

noxy}- acet est
14 537 OHb eI B 50T BE b %6§z(dm‘mI§ SHY 135 220 5. 3
H),ifﬁhéergFJOLA?;.}ﬁfgfz,taﬁﬂﬁﬁ's%Eé) MMl Mr&!ﬂ , 0.640 mmol )

m xture was stirred

EtOZCvO\é\ /©/CF3
| s/?ﬁoo
o1

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

A solution of 32-A (80 mg, 0.17 mmol) in acetone (5 mL) was treated with

10 5N H2S04 (0.1 mL) at room temperature for 24 h, and concentrated. The
residue was partitioned between EtOAc and water. The organic layer was dried,
concentrated, and column chromatographed (EtOAc/hexane: 1:7) to give 55 mg
(60%) of 32-B; "H NMR (300 MHz, CDCl3) § 7.48 (d, J = 8.5 Hz, 2 H), 7.19(d, J =
1.7 Hz, 1 H), 7.15(dd, J=8.4,2.2 Hz, 1 H),6.80 (d,J=8.6 Hz, 2H), 6.43(d, J =

15 84Hz 1H),4.48(s,2H),4.24 (q,J=7.1Hz 2H),4.08-3.95(m, 4 H),3.35(d, J
= 13.8 Hz, 1 H), 3.19(d, J=13.8 Hz, 1 H), 2.14 (s, 3 H), 1.44 (s, 3 H), 1.43 (s, 3
H), 1.28 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 537 (M+Na").

s/?(o\o
o)

Compound 27
{4-[2,2-Dimethyl-4-(4-trifluoromethyl-phenoxymethyi)-[1,3]dioxolan-
4-yimethylsulfanyl]-2-methyl-phenoxy}-acetic acid
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15

for I h, a solution of 32-A (145 ng, 0.32 mml) in

Et20 (1 nL) was added. The mxture was allowed to
WORI05108894 0 room tenperature in 2 h and parti t PONEs2005030188

bet ween Et20 and water. The conbi ned organic | ayers

were dried, concentrated, and colum chromatographed

(Et QAc/ hexane: 1/7) to provide 98 ny (65% of CF3 CF3)

95 WD 2005/ 030694 PCT/ US2004/ 030188 33 Al H NI\/R (300

MHz, CDCI3) 8 7.48 (d, J = 8.6 Hz, 2 g—l

H) , Falloyéng geaeral peocgdire 2 gaveiCompeynd @H@O%d JNMFS(?@O

i k) el ) 7 f Syl it Al 5 g 0.0

8. 43Hz79| |€|§i 6579=(d9J9F826 Mz, PH), 8.437d(d= 814=Hz13 HB) 141252 , BH),
41849, 9%1(n7,44 iy 36 4 7131@142, 19, 43040, 4L 1350, ﬁp,zfu
Afla s Bk gt e iz

{4-]2-Hydroxy-2-(4-trifluoronethyl-phenoxynethyl)-buty
| sul fanyl]-2-net hyl - phenoxy}-acetic acid Foll ow ng
general procedure 2 g rﬁg 28 (91% 1H NVR
(300 MHz, CDCI3) 8 78%% IEg Vﬂg 7.20

(s, | H, 7.17 (d, J = 8.4, 1, 67710(d 1= 8.6
2. 2°H). 6.45 (d. J:84Hz H. 4.52 (s. 2 H).
3.86 (d, J =9.0 H, 1 d 31 =90H,1H,
3.27 (d. J= 138H21H) " ge 5'7%5‘% J =13 8H, 1 H),
212(3,3H),175 g J=7.6H, 2H, 0.96 (t, J =

%) (ES) MZ 467 (I\/H-r__l\@-@ a5 anpl e

' CF
Etomz» Fs cul, MeLi /©/ 3
1-[4-( Ioromsth IyI o-xg?ﬁ"—'hydroxy 3-
yl]-eth %t ure of 3A6°¥ OH
1- (2, 4- %ﬁ‘hydr 9 3- propyl - phenyl ) - et hanon e (158
0. 814

LIOH, THF, HxO - HOC_ \@ /@/

91%
Compound 28

EtOszO\©\ /©/CF
s o
OH

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

To a suspension of Cul (61 mg, 0.32 mmol) in Et.O (0.8 mL) at 0°C was
added 1.4 M MelLi (0.457 mL, 0.640 mmol) in THF. After the mixture was stirred
for 1 h, a solution of 32-A (145 mg, 0.32 mmol) in Et20 (1 mL) was added. The
mixture was allowed to warm up to room temperature in 2 h and partitioned
between Et,O and water. The combined organic layers were dried, concentrated,

and column chromatographed (EtOAc/hexane: 1/7) to provide 98 mg (65%) of
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mol ), nmethanesul fonic acid 2-chioronethyl-allyl ester
5-A (750 ng, 4.06 nmmol), 96 WO 2005/ 030694
w5804/ 030188 and Cs2CO3 (662 ng, 2. 03 mMmeLT/UBI004/030188
2-butanone (3 m-) was stirred at room tenperature
for 6 h, acidified wwth I N HC, and extracted wth
Et 20. The extracts were dried, concentrated, and
col utm chr omat ogr aphed ( Et QAc/ hexane: 1/7) to provide
190 nmg (83% of the title conmpound 35-A; 1H NWVR (300
330+ NIDR B00MEIZ7CBSI) @ 7.48 £d,9/ © 8 Hzy 2 H), 7.8048 { ), 1316

(dd(g—§4H)22}|z;% HIRBT (50 =3 bz, B )] 6 (dg) e 44T i), 447
%I—rl’ﬁwsﬁlé ﬁ}cv LHB52 () 3.86 1l J = @@5!2(LH)~33797(d4JH29 03z, 1

m z: 305 (MrNa+). 0 Schene 36
H),NE22 (0,36 =Al 3B1Hzs 4 dtg 3- 1@!-@Ci>(l-d3 83(‘2 @)"@F@ 593(5A1 IH)oA13 (s, 3

s 1) HEs G917 BREAG M SOEPPUn: 28, S8, 8.963000 36:PHERBH);

MS (ES) m/z: 495 (M+Na”).

S O
OH

Compound 28
{4-[2-Hydroxy-2—(4-triﬂuoromethyl-phenoxymethyl)—butylsuIfanyl]-2-methyl-phenoxy}-acetic acid

Following general procedure 2 gave Compound 28 (91%); "H NMR (300
MHz, CDCl3) 8 7.46 (d, J= 8.6 Hz, 2 H), 7.20 (s, 1 H), 7.17 (d, J= 8.4, 1 H), 6.77
10 (d, J=8.6Hz, 2H),6.45(d, J=8.4Hz, 1 H),4.52 (s, 2 H),3.86 (d, J=9.0 Hz, 1
H), 3.78 (d, J = 9.0 Hz, 1 H), 3.27 (d, J=13.8 Hz, 1 H), 3.12 (d, /= 13.8 Hz, 1
H), 2.12 (s, 3 H), 1.75 (q, J = 7.6 Hz, 2 H), 0.96 (t, J = 7.5 Hz, 3 H); MS (ES) m/z:
467 (M+Na").

15 Example XXIX
o
CI/WAO OH
35-A

1-[4-(2-Chloromethyl-allyloxy)-2-hydroxy-3-propyl-phenyl]-ethanone
A mixture of 1-(2,4-dihydroxy-3-propyl-phenyl)-ethanone (158 mg, 0.814
mmol), methanesulfonic acid 2-chloromethyl-allyl ester 5-A (750 mg, 4.06 mmol),
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36-B 15 Repl aci ng
(4- mer capt o- 2- et hyl - phenoxy) -acetic acid ethyl ester
wQ2@5mBdeb4 ( 4- hydr oxy- 2- met hyl - phenoxy) - acet i CPEL/US2004/030188
met hyl ester 36-A, which can be readily nmade according
to, for exanple, Sznaidman et al., Bioorganic &
Medi cinal Chemstry Letters 13 (2003) 1517-1521, and
foll owi ng general procedure 3 gave McQ2Cl.. 97 WO
2005/ 030694 PCT/ US2004/ 030188 the title conpound 36-B
and 65403 KOSRRG, 2008 Mrpal) @t&ﬂagt)anena(%mt() dvasﬁ’tlﬂ'eg a repm

ten?eE%tUr félg6 %?nam |f ﬁf%"%‘ A ra(fél de eg;rg@tg(j%th(]%t‘ Or1 'Iﬁ‘sé'gxtracts
we.g;. &iod. g:ozrg:eh)rate@,séﬁa (:sl,uNSnﬁ] mébmtcfgi‘af()h;ed EtEAC/BxEae(147) to
2. o E : 44 +). 5
oS A S 6 E) 91 i Somepund Fedd BRI Mz cDCks) 5
5 7. 5§‘(6‘p.g“”é* 0A4- (19&?6 %ég&gNVRg(o"ﬁQ 18Ny25 413'(%0'1391) 557315gs (1),
4.70 (802 H)ecm a2 1, BIE8 (6 i T shzi 2 L. 3 5640 Y0, g 2 ),

09648 U3t 4 P EPRRES e PR 155 o 2008) 030594

PCT/ U82004/ 030188 D. Formul ati on and Adm nistration
The present conpounds are PPAR delta agonists and are

therefore useful in treati i nhibiting the
progressi on of PPAR delﬁe)@r?@g)%)éd conditions, such 5

10 as di abetes, cardiovascul ar .di seases, Metabolic X
Syndr one, hyper chol ester oI em

hypo- HDL- chol est er ol eni &P ?f?ﬁgﬁ LDL- chol est erol eni a,
dyslipidem a, atherosclerosis, obesity, and

conpl i cati ons thereoh, fouy i nst o.coanplications of o
M@z@bﬁ@{ﬁd ude strch” ondi t or@eg{g neat hy, ©/ :

nephr op and reti nj)@):v o/\”Ao
76%, 36-B
13A

HO,C._ O CF3
sonn e "0 ii o
————

96%, Compound 29

36-B

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

Chemistry Letters 13 (2003) 1517-1521, and following general procedure 3 gave
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10 The invention features a nmethod for treating a

subject with a PPAR delta nedi ated di sease, said
woreaokosbeeonpri si ng adm nistering to the subj ecPCHUS2004/030188

therapeutically effective anmobunt of a pharnmaceutica

conposition conprising a conpound of the invention.

The invention also provides a nethod for treating or

15 inhibiting the progression of diabetes or inpaired

gl ucose tolerance in a subject, wherein the nethod
theditigeoirgesurati 365 (s?lﬁé’o); Tr MR (400 B, @@1013) §7.53(d, J=8.8Hz

2 hoRgBLn Vot Lot B R Sl Eipbideof HE S TR o e 1

H), 203d (e 1cpumpem§ D), t4hsg (H QSP¢)1T4 FM(ES RLH N 8. 1988, 3@1) 2.26 (s,

fornulated into variq harmaceutical forms for
3 HdMiISH(ES? ) a2 éﬁ%MﬂNﬁs . To prepare these
pharmaceuti cal conpositions, an effective anmount of a
particul ar conmpound, in base or acid addition salt
form as the active ipgredient is intipately m xed
with a phafz€euG-caihy accept ab jer. 25 A
carrier may take a variety o rms dependi ng on
the formof preparat onCGEEUfg@ for adm nistration
These pharnmaceutical conpositions are desirably in
unitary dosage formsuitable, preferably, for ora
adni ni stration or paFf QWP%PQP i njection. For exanple,
in pglfo%ﬁgr% OSBRI D wn%ahdob:ss@@e/o)%m AmRI(400
any 0 sua p armaceut i1 cal nedia may oye
Mﬁmﬁmngnm?m«w B 720857 Bigcﬁsga (ReTF L8§zbl@42 @Boﬁ 8 (s, 1H),

o ke LTS 47 6 yEb S el A GRE AR A Tdlth A e 2

10 H)SZ’QBR§ 3 ¢l)i M @/t a(ienar). or solid carriers such
as  starches, sugars, kaolin, lubricants, binders,

d|S|ntegrat|ng agents and the like in the case of
powders, pills, capsules and tablets. In view of their
ease in 5 admnistration, tablets and capsul es
represent the nost advantageous oral dosage unit
form in which case' solid pharmaceutical carriers are
general ly
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enpl oyed. For parenteral conpositions, the carrier
W Il usually conprise sterile water, at least in
wo 2008034 t, t hough other ingredients, for exabP@l/@s2000030188
aid solubility, may be included. Injectable
solutions, for exanple, may be prepared 10 in which
the carrier conprises saline solution, glucose
solution or a mxture of saline and glucose sol ution.
I nj ectabl e suspensions may al so be prepared in which
case aEPro riate |]j carriers, suspending agents

D.aRermytation angAdmin qs’téﬁﬁ?'byed In the conpositions
suitabl e for percutaneous adm nistration, the «carrier

optional | ri ses a on_enhanci

ande Rrebnt e gs b Y SR PoSHER SikeieHeriore useu
in %@Hﬁhgj‘@ﬁ'lﬁMlElﬂn@tﬁé sYobReseib dfl AR @felta MiyedigiedrddntdRions, such

m nor~ proportions, which additives do not cause a

asglighetes caprdioyaseylar digeasas: Matabelis X Syndwlie. such
BT bt Mot Spdudse R Ny 0T ki

dystpidemid, Iaihsrosiﬂlems obepiby iandorsnpiizatioes tl‘@dmfnl Eorinetance,

casgieaore L IEHEtes ol e ool inan TruRBaly: o83 dpauy,
arEnA yof fornula I, due to their increased water

solubility over the correspondi ng base form are nore
suitable in the preparation of aqueous conpositions.

It i, SPRBRIGH #%tlﬁeg%%é%ewér Fré’atfr@é“éhéﬁb@t W& a PPAR delta

af orenent | oned har maceut | cal conposli tions in
medistegkdigagse, fscardmeﬂlodeqsnpraﬁln@adwmsteﬂag ito theagibject a

thg%@%%?%lgyef?gctlg ﬂ%%nt Qfg %ﬁgrﬁgéé%{cﬁr ﬁoéﬂégﬁi cbl%{ahgl'ﬁg a

tTon héreinre
combdLdSof thabrh\mrmSnuﬂ‘ihban\xerdmaaj;m prce/actd%s aJmathod for treating or

nfiRgune Rrod e an & SIPLetdfied echaloGise Plsiehce in @ subject

whélefrPieYhbthodl donedrided a%ﬁﬁﬁrstétngqe th %Ubfeﬁﬁ‘a kIRstdpegstally
pharmaceutical carrier. 30 Exanples of such dosage

eftautwefamcrmlt af 8 phapnaeeuticahedmEPSIor soMPHsHY &eempaund of the

lets capsul es, pills, powder packets, wafers,
'”"%“%EY abl e sol utions or 100 WO 2005/ 030694
PCT/ US2004/ 030188 suspensi ons, teaspoonful s,

: ﬁglr'@ﬁggrﬂpgur?dsagﬂhterﬂ)?eéen mve%%gnsng ; Eg%r%lulated mt% vatious
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
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Phar maceutical ly acceptable acid addition salts
i nclude the therapeutically 5 active non-toxic acid
w@dasoswm sal ts of di scl osed conpounds. The | aP€PUSIa4030188
conveniently be obtained by treating the base form
with an appropriate acid. Appropriate acids conpri se,
for exanple, inorganic acids such as hydrohalic
acids, e.g. hydrochloric or hydrobronic acid;
sul furic; nitric; hosEhorlc and the I|ke aC|ds or
water, @yuocls acilsigloshels ansl the ke éxthease of ealiliguidyprsparaiions
(]
sucf e SR PP il enBelitlhs: Rl CanfEtich as

stardRbbadiagars) Ravlin, ubtibamte shihersi d;s.rhegraangagemmm the like in
t ol uenesul fon-i clam c
1S, cpls

the oEAPRBONIEES RILS. cabTHIes and ebletse Ty Vel of Pl aspin
adr{.ﬁfé??gﬁ% fté&é\tssa%tcaelsm@sG@ﬁ@ééﬁﬁﬁetm@st%@wattag%owbloceal

I'scl osed onmpounds, as well as the salts
dos(algerwnifform, N wblcb cese seligrohaieacaycalgastersaseranneraly
h
om0, N EER EPOSRRAL Pe el Lbbn, pse et
watel katl lbastindaigeepdt, ﬁmdgascﬁhénngrecﬁrﬁs,efor sxample; t6 aidrs

define aI th 0ssi bl e f.or ns
soldiyotninsbs IncRefR B SEEP S S it IS enie ol i pispatec
in VR EH R ‘é@rrﬂe"r céfhprisds ealirfsoltitieh @kﬁfﬁs@&loltﬂ@ﬁl cg’fwt'mmr@bf

conmpounds denotes the m xture of all ossnB
salgecarsbglnease aplulion s BiiestaklersiisRgNsiens May 8lQ PePrepared in

| r ¢
whigederayfitofiate IRRLFHERTE TP AR AR e fhke mdy be
n@@eeogemeccammsm@srmytabwf@r pae:u(tﬂ)eml@radmlnlstratlon the

cortat ab el S es 485 BN RoPRergeRh BRUGPEHiabie

weﬁfr@rlégé?rﬂné;btﬂiﬂaﬂy lc@iﬁbm?d&nlﬂthﬂﬁ&ﬂtﬁbleradditloeﬁpﬁasyes\ature in minor
st ér eochem cal | gvl soneric forne i.nc

pragiostane, sTgoAveneo Rl fause pplitast SriEREspsieghip the
skiflf Qhtd ddHiu\&Hs m%{ﬂﬁac@htét%' tRe %@nﬁﬁ.&ﬁa%w& thEsirdl bpal P $R8Y be

conmpounds SO exist in heir tautomeric forns.
hefpfudof pxrap@rlag ﬁm@dgmre\iiﬁoremﬁm@a | Theseierapesitions may be

aofrGRan s T e o REErh LR 5 9 spBon, o an

oIk En\On 210 dXRESHsRETH &JB20RGLAEBE BB IrmMula |, due to their
increased water solubility over the corresponding base form, are more suitable in

the preparation of aqueous compositions.

It is especially advantageous to formulate the aforementioned
pharmaceutical compositions in dosage unit form for ease of administration and
uniformity of dosage. Dosage unit form as used in the specification herein refers
to physically discrete units suitable as unitary dosages, each unit containing a
predetermined quantity of active ingredient calculated to produce the desired
therapeutic effect in association with the required pharmaceutical carrier.
Examples of such dosage unit forms are tablets (including scored or coated

tablets), capsules, pills, powder packets, wafers, injectable solutions or
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Those of skill in the treatnent of disorders or

conditions nediated by the PPAR delta could easily
waledososiene t he ef fective daily anmount from t heP€EES2004/030188

results presented hereinafter and ot her informtion.

In general it is contenplated that a therapeutically

effective dose would be from0.001 ng/kg to 5 ng/kg

body 5 weight, nore preferably fromO0.01 ng/kg to 0.5

ng/ kg body weight. It nmay be appropriate to )
suspensionst daspeentuls rt@t;i@mqomls yanéfﬂﬁ(éﬁlse,\a@dcﬁ@géegﬁe@ witiples
thethlrfee four or nore sub-doses at appropriate

¥4 er val s t hroughout the day. Said sub-doses may be

formul ated as unit dosage forms, for exanple,

i ning 0O, - 75 i _
arehanatediosty atesaige geidRadtlion sal e the erapgyticall
actﬂ%sﬁ&?téﬁcfa%fd%dm%%f'mm% Gorilounshhe/latter ca

ng ng, and ng dosage forns. Conmpounds
comfemdmily e@bﬁal@ﬁi hweainwiw@%eefpaﬂe/uth #n epprepriate acide

Ap%f%oi#égc R r?ge Hraéqxﬁ l@%ﬁﬁ:haﬁf @{ gﬂ(#l"laéé H{ﬂ(ﬁ'ohallc

&5 conp Bl as a’ spray
acids, egharydtaghilerid ordfydrcrUTatmcbiaed $uifumic! aitriay phosptorithend the

exact dosa e.and frequen of ad ni stratl on _depends
kg ACKREOT BEHATE aF'ds SEThFOURESEES: GRS PIPANSIE, ¢ he

hy @RI R/é&éw@rla@twgyﬂuww oR&lid) endl6raal ﬁ,cbcumé hﬁaléﬁ:vﬁrmélyc @halic,
the condition elngtreated theae ﬁ‘Pt and

tartasive ciiicpmgthangsul %b%(ﬁ”ﬁ@ﬂﬁ?ugpn'@hée'b%ﬁﬂeﬁe ¢ Rrat i ent
tol?%ﬁ@lf’orﬁé (f%l'%ﬁ{lf rg%kbﬁi%t b‘%i?mh%alﬁﬁlﬁieﬂﬁlmaﬁyarﬁﬁth%mke acids.

to those’s he art
Thléuetmenddlimm sdlt alss cempdees thehsnlvateainwhief theddisclesethi | y

d
copapbzoay Wals 1F salis feseds Bl 36 1P Sl SRybRS are for
exbAfIEMPEAES, Gilcatoldtés an® Ry ik, aGOFW@'SGIIyItbe sglt féren can be
conmpounds of the jnstant .inventi he effective

COGM@H"@d Bwﬁ{ﬁﬂtmﬁﬁhﬂ@éa%hﬂqteﬁ%frﬁé SR %rr“é t herefore

only guidelines. 25 The next section includes detail ed
information relating to the use of the disclosed
conStenedisoareticiorme sefine al thel possiige 29uBeHBIEIS Which the

compounds of Formula () may possess. Unless otherwise mentioned or
indicated, the chemical designation of compounds denotes the mixture of all
possible stereochemically isomeric forms, said mixtures containing all
diastereomers and enantiomers of the basic molecular structure. More in
particular, stereogenic centers may have the (R)- or (S)-configuration;
substituents on bivalent cyclic saturated radicals may have either the cis- or
trans-configuration. The invention encompasses stereochemically isomeric
forms including diastereoisomers, as well as mixtures thereof in any proportion of
the disclosed compounds. The disclosed compounds may also exist in their
tautomeric forms. Such forms although not explicitly indicated in the above and
following formulae are intended to be included within the scope of the present

invention.
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E. Use PCT/US2004/030188 The conpounds of the present
i nvention are pharnmaceutically active, for 5 exanple,
W@200P@2MI4lel t a agoni sts. According to one aspekCT/0B2004¢30188

i nvention, the conmpounds are preferably selective PPAR
delta agoni sts, having an activity index (e.g., PPAR
delta potency over PPAR al pha/ gamma potency) of 10 or
nore, and preferably 15, 25, 30, 50 or 100 or nore. 10
According to the invention, the disclosed conpou

and hosep@bsitill bribe tipatmaeicm disardersiai€oartiPn® mﬂf&%g ZW the
PP%%Q&%@%?%ﬁa o%%%ll)?ﬁgg{ﬁmq%nhe teg\’@ct'i\fee@éi%o@ﬁ fronRfHE teBE

ow ng conditirons and di seases:
restifBs@sbrityp betdimftiering otiperdrforiatiom| Irhggreralitpiscontemplated

thabs argP BLOCATS TGS Bhss yonidiss FMce.8Rs maliutc 8 5RIRS boay
weighP#idre ;gr‘e‘fé"r%biﬂ?c?ﬁ]f@.o’i’ﬁ@ﬂ@ foesl 5 GRETRG BB walgHthét may be

rnvention are useful in l'owering serum|levels of
apriropriatertei adminisieptheteerageytically effertver des® 28 Wy dhrse, fpur or
L r ' ; ¢ '
moiz RBFEGeRre RoPRtpBItgal Miouglifdhb tay S Susuoess
magbegbeaacl sed b unitaigshge &irimen for exaemidyconéainivpiy0S mg to 250

o g N0SB0u TN BRETRA NP ot ima oh 4 Ve FbrERRPEA ithSge
forfhi EkAepristiiclLli®@ erhgl £iis 7(MBLI0 migh 16mmerisimgs end 86 mg
I evel s of _triglycerides, LDL, and/or free fat

dosagedforme: Gamppurdsieldne 4pieation Myrlso PEATPRY edw&m‘?ﬁ
LCOSE KSR &quranza,@rmav&%méﬁ RSl fPnEE BisdlESed

rel%%sar nmaceut | cal conpositions Ich include, 25 wthout
compoimdamayalsore formulatest a5 asheaydosethesiopicebapbateble

an?qﬂ%har maceuti cal ly acceptable carrier or excipient.
forpulgiolgnes Those skilled in the art will be able to
determ ne, according to known 30 nethods, the

B e
pagkaygggggﬂj:ﬂde&Lﬁdrhﬂu‘i’a {1y @sddT®Mé paaididr kendi®idn Being treatt.ad,
the severity of the condition being treated, the age, weight and general physical
condition of the particular patient as well as other medication the patient may be
taking, as is well known to those skilled in the art. Furthermore, it is evident that
said effective daily amount may be lowered or increased depending on the
response of the treated patient and/or depending on the evaluation of the
physician prescribing the compounds of the instant invention. The effective daily

amount ranges mentioned herein are therefore only guidelines.

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

disclosed compounds and compositions.
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PCT/ US2004/ 030188 presence of other nedications. In
general, an effective anount will be between 0.1 and

waoes/osgpkg per day, preferably between | and BODURIOK(EB0188
body wei ght, and daily dosages will be between 10 and
5000 ng for an adult subject of normal weight.
Capsul es, tablets or other formulations (such as
liquids and filmcoated 5 tablets) nay be of between 5
and 200 ng, such as 10, 15, 25, 35, 50 ng, 60 ny, and
100 ng and can be adm ni stered according to the

E j scl osed nethods. 2. Fornul ati ons Dosage unit forns

7€l ude tablets, capsul es, pills, powders, granul es,
10 aqueous and nonaqueous oral solutions and

suspensi ons, arent er al o uti ons ack

R A L e e O
exdfigiESas @AR%It‘érﬁdonfs% ”Acé‘cﬂ&m@'té@nb%s@d@ﬁf&ﬁefrﬁ/fentlon the

vari ous nethods of administration, including

coropoundsi aEeiPrele@bhesalertivel RPRAR Helta agenisis h@Mlﬁ‘&ﬁ%@féHﬂ%
|
lndpgg‘ta §|n PARW%“?%@EH&\H}\%} li‘EAlﬂ%%le{é iz &éﬁédl) of 10 or

par ent er ravenous nmusc

moBé! it @nﬁe[ab)y 15,25, z§5@|, S§0er a0 orinmireavagi nal ,
intraperitoneal, intravesical, |ocal (drops, powders,
oi ntnents, gels or cream), and by inhalation (a

bucgaéorefi ngj‘ﬂﬁﬂh'e iBPsRION, tHeadistlbssdtorh poumdsaandosmpositions

i ncl ude pharmaceut j cal ) y acceptable a u
armoiff@fqld@édi%e sealieraies, of gyspEr aﬁsocs&%}@g i &%{featment of,

anﬁher gt ef%%ggﬁfb‘i ﬂﬁ%ﬁ?& Avﬁn QURGiSns afd bRleabbe pHaRBar al i on

anpl es o riers include water, ethanol,

hyp@illmdbgnepm?-ycllemel fglppclmlderplal plase/ll @Nge@lpW@m%
t
vieRgio canR CordRly peBi SRRt i A et ghats
hyBer 9¢ér@jerﬁi'ac fPréﬁerfeﬂ:d:dd‘ipdn{n(ﬁ afuhé aneation ace useful in
mai nt ai ni n rtic rrie
loweringseiEh q%asﬁw ?Po{)’ & {@9 g\? Oﬁﬁaéﬂgsﬂv
hpS;S’l)ot(%ih QW)Sanéll%)r shalltiemREy 8D Sand stheflbfiehbgaiidhiokstules, or

solution retarders, (f) absorption
mdeuﬂéstmtmse(agr)eraa@@rqﬂsrwmpheﬁlyonmm¢r@avsf%duccng

bufferi d [
caﬁcﬁQV%ﬁcggaqcca%%r?ﬂa{c%h%r%? ul\?;‘éif%rrecg E@ﬁﬁggﬁ‘% élssg%\?lgneéﬁh iPBrRvating
seY@hliéveds of BighLdaérfsytyrligopmt&insi(Hlbbhsm hyverggﬁerpm levels of
triagéelrirrée%r EBIL ang%e I?ree ngy amgs 85 38 Jesirable to lower fasting

plasma glucose (FPG)/HbA1c.

The invention also features pharmaceutical compositions which include,
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
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30 chl orobut anol, phenol, and sorbic acid; isotonic
agents such as a sugar or 104 WO 2005/ 030694
wEONs8B904/ 030188 sodi um chl ori de; PCT/US2004/030188
absor ption-prol ongi ng agents such as al um num
nonostearate and gel atin; and absorpti on-enhanci ng
agents. 3. Conbination Therapy 5 The conpounds of the
present invention nay be used in conbination with
otherggharnaceuticall active agents. These agents

preisangea Oth%iwdi@amnﬁnén ggpeil @n effeglivt 8BQURHwikhe Between
O.1|fa} \Qf{a chg ﬁ%@h%aé&%!ﬁr&%rﬁvﬁbéﬂ/e‘éhwg%@@@b Hlﬁlé? g?ﬂY weight,

e kno I'n the art for *d ni ng
an¢ titipcdosageowitihd betweed 10revft g femah addphybject dforormal

rpases for the disglosed armgceutical .
weliihnBapEHsRs e s S I GuliaRaR gt b fonies gpg fim-coated
tabV¥18} R8Y B ofMedtwkeh BLArf 26D ing, &lish S8, TRIA5PSE} 501g,BYrmg,
t herapeuti c purposes, the term"jointl ffective
andtB0mg ags casde adinisieregesserdingio thrslitRiotsd wagipds.
active conpound or pharmaceutical agent, alone or in
conmbi nation, that elicits the biological or 15
medRci naFormeglptiose in a tissue system aninmal or human

h bei ht b her ' '
modPesoR Bpitae T MoprgaBeren FARECS il EMFRt Shalles.

aqabd@Vard hona@leduseoraly satinms #id suspedsisrgsendpartintaatier
being treated. For groph\ﬁl actic r

] . Jrposes (.i.e,
soluiipnppecirpacs contalrersadspisghies sy ViBion3ng iniskya) doses.
Do‘sgge hﬁftf@%‘ms') £&h BldobeLhd§abd Yot \RRBUS ethGdLoBadiinidtAdtion,

ambunt of each active conpound or 20 pharnaceuti cal
inchging conirdies refedse foomwetiens, snch epgubewtapequy implants.
inhipits | ub| h S [ of a
i L Bof 85 b S Pl i
intveh@ddunal sacutamsbusdl inttacitternaly intravaginall indiapieditoneBhus,
. the present invention provides cqnbinations aof twd O
intieelcal, Joi) (HIBPs: ROWAess: GRLmeINS, Soia pr Stk ang by iRaidtion
(a @Qg@ﬂi&h@ggﬁsdrgy)@n i ndependently therapeutically or
prophyl actically effective 25 anount; (b) at |east one
dr u@arenteted ferortiatinns ivelufle PhamageiticalbigacerriRPlgmsineous or

nobgﬁ%$§% s;#hg%ﬂ%egﬁsgﬁ*’%gf %pé%éﬁé,mgi@%j Snd Eterile powders
for the preparation thereof. Examples of carriers include water, ethanol, polyols
(propylene glycol, polyethylene glycol), vegetable oils, and injectable organic
esters such as ethyl oleate. Fluidity can be maintained by the use of a coating
such as lecithin, a surfactant, or maintaining appropriate particle size. Carriers
for solid dosage forms include (a) fillers or extenders, (b) binders, (c)
humectants, (d) disintegrating agents, (e) solution retarders, (f) absorption
accelerators, (g) adsorbants, (h) lubricants, (i) buffering agents, and (j)
propellants.

Compositions may also contain adjuvants such as preserving, wetting,
emulsifying, and dispensing agents; antimicrobial agents such as parabens,

chlorobutanol, phenol, and sorbic acid; isotonic agents such as a sugar or
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t herapeutic or prophylactic when adm nistered in
conbi nation wth the second or additional drugs

wa@e@sslieny to the invention; or (c) both (or neCEYPS2004/030188
drugs are admnistered in an anount that is

sub-therapeutic or sub-prophylactic if 30 adm nistered
al one, but are therapeutic or prophylactic when
adm ni stered together. 105 WO 2005/ 030694
PCT/ US2004/ 030188 Antj -di abetic agents ingl ude
sodium ghisirids; bgpiienelopgingtageRso Y @il BEIM manpstearate

j £ koh i pheral insulin
anq?g‘gl?{s"ﬁa%ﬁéﬁgf/&dghﬁﬂﬁgﬁ%gaﬁ ﬁ%g@@ﬁ ects of insulin at
target organs and tissues. Sonme of the follow ng
agents are known tqQ bind and activate the nuclear 5
r ecept or&BE:}’HQﬁtQGr@eﬁ?%Yi ferator-activated
r eCeid ebnfRRBs oPHRREsuht iffentioRah epbe sistd anscimbipiation with
of specific_ insulin-responsjve genes, mn‘plg? of
othePprernyaeriicaly Arttesagaris.t hhasAgeNtA Upid [mering
osialit B . T . g
soddh SRELRAAEIR( Gy AR aLigtaion g st
fibrewdshyl) -, (Z) - 2 - butenedioate (1:1) or 10 5 - ((4

- - hyl - 2 - i di nyl am r |

et MO 3o o B o BBl afitAEosgRTE) o
thegéi%%igw pﬂﬁ)h@lallc_tité%ﬁﬁﬁ)seBﬁilbr A8 %@@seamhmﬁla_a?mc@s
coqngpajtioh§ %@E’ giegai:sgliolﬁ@% éﬁgggbiﬁgb%&s’, _wf%e%%erp I r&%_t If%r?*nﬁ@g%_d in
therzr%a;]rg%%;gbg%cﬁml}ﬂgni. géc?}qzﬂéf_ﬁapﬁglﬁ@ﬁgepogﬁé,%é %terArij ‘(‘ng_ntlzl 5eff_ectlve

anmetunyl as- uged hengin, dyegnsethabsypuphelrgach adivewpmpopng ar

on e O A SR e B eSS B
mévgélgéli rbgpomrﬁe inf%dssxxdﬂ;]ystérdearﬁigﬁbxb% y\gmeﬁ)thatris@leirtgasmjght by a
resfqgrélhéféyﬁgﬁi&ggw,_rﬁg&ha%?&?orbgﬁégﬂgﬁp%r{.21\_/r.1ic2:'t§l/Frjcfucges'
PRSI RN ol y D g gty

propiotactigsputPos(i-ecdntukiing dre 9npgelor repgressignyfa disorder), the
term “ “jointly effective amount” refers to that amount of each active compound or
pharmaceutical agent, alone or in combination, that treats or inhibits in a subject
the onset or progression of a disorder as being sought by a researcher, '
veterinarian, medical doctor or other clinician. Thus, the present invention
provides combinations of two or more drugs wherein, for example, (a) each drug
is administered in an independently therapeutically or prophylactically effective
amount; (b) at least one drug in the combination is administered in an amount
that is sub-therapeutic or sub-prophylactic if administeréd alone, but is
therapeutic or prophylactic when administered in combination with the second or
additional drugs according to the invention; or (c) both (or more) drugs are
administered in an amount that is sub-therapeutic or sub-prophylactic if
administered alone, but are therapeutic or prophylactic when administered

together.
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(4) isaglitazone
((+)-5-[[6-[(2-fl uorophenyl) net hoxy] - 2-

woaphobmbenyl | net hyl ] - 2, 4-t hi azol i di nedi one orP&I/US1006030188
- ((2 - 25 fluorophenyl) nethoxy) - 2 - naphthal enyl)
methyl - 2,4 - thiazolidinedione or 5 - (6 - (2 -
fluorobenzyl oxy) naphthalen - 2 vyl nethyl)
thi azolidine - 2,4 - dione, also known as MCC- 555 or

@Sg!%@qgﬁgfggsdwé@hte%ﬁgéﬂpe Q{éeognc}m%r‘?—%géa%%eg ione

msﬁlﬂ{‘séﬁglﬁz&%l WhiradicePesset ffphafd! irkslih Rsdidtaices BReinhbAting the
agents include, but are not limted to: (1) JT-501

 effgdaof Beulinptitargsborgapiend TisSWST- 0096, or PNU 182716:

i soéﬁéf%héﬂbﬁ%lho ng ggg?(tgizaggﬁm\%n’[ (ofn haenr?§/ tl“va%.'ﬁ{yﬁ%d?ar
recer)ior (o%}oiﬁBBm%&io(férator( Qctlvéted mcepmt-lgemmé (RIPARy) Which

-. 2 - pethoxy - % trlfluroms‘hsyf)
|ncfﬁﬁ$g§|tr)ar§§ﬁggm QESQQCIfg) msnel(rzre,g ongy ggnes.g xamp of PPAR-
) oxy - N - ((4 -
gaHJﬁr | %&H&%{rsgé(nrjgttnfé?BMhéedr:gngs %J&E%thykz benzam de and
10 (13rosiglitzonafad -(thiazolidinedionad -X(4 - 22 (methy 2-

benzo)ypfgﬁw( r)u&op]g rBoxW%herﬁi—’) m:(agi?/ hy{ezaZ(%Z/ b%eﬂgﬁ@é{e gﬂ) or

- (2 5 {f4~ m%t(melthyl 2 —-pypidinyldmino Bethorygzrmnyl)) methyi)l-)2,4 —

agent SMRRORIBEAIEREJGIPVEh Bna O AL S SR HRRRDRR PG853

acti vigy) 49¢e8capRPPAI538"8B, 21@@8@%@@6@%2@%/@5@%

del t a/ ganma agoni st actiyv are

ol () ploa P (hrd - tigs0IELTIER SL( < 12 - (o ethiphe 2 -5

- et tb%?ﬁlnyl)letﬁoxy)b&{%&ﬂ]nqaﬁ% “ménohydrochloride, (+ - ) — or 5 -
((4 - (2 - (5 - ethyl - 2 - pyridyl) ethoxy) phenyl) methy) - 2,4 —
thiazolidinedione, known as ACTOS, ZACTOS, or GLUSTIN; also
known as AD 4833, U 72107, U 72107A, U 72107E, pioglitazone
hydrochloride (USAN));

(3) troglitazone (5 - ((4 - ((3,4 - dihydro - 6 - hydroxy - 2,5,7,8 - tetramethyl
- 2H - 1 - benzopyran - 2 - yl) methoxy) phenyl) methyl) - 2,4 —
thiazolidinedione, known as NOSCAL, REZULIN, ROMOZIN, or
PRELAY; also known as Cl 991, CS 045, GR 92132, GR 92132X);

(4) isaglitazone ((+)-5-[[6-[(2-fluorophenyl)methoxy]-2-
naphthalenyllmethyl}-2,4-thiazolidinedione or 5 - ((6 - ((2 -
fluorophenyl) methoxy) - 2 - naphthalenyl) methyl - 2,4 —
thiazolidinedione or 5 - (6 - (2 - fluorobenzyloxy) naphthalen - 2 -
ylmethyl) thiazolidine - 2,4 — dione, also known as MCC-555 or
neoglitazone); and

(5) 5-BTZD.
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20 yl met hoxy) benzyl) thiazolin - 2, 4 - dione
hydrochl oride, or d 1037 or CS 011); (3) CLX-0940

W@ p@soxicsome proliferator-activated receptor aP@ivasS2004/030188

agoni st / peroxisone proliferator-activated receptor
gamma agonist); (4) LR-90 (2,5,5 - tris (4 -

chl orophenyl) - 1,3 - dioxane - 2 - carboxylic 25
acid, PPARdeltal/y agonist); (5) Tularik (PPARy
agonlst) (6) CLX-0921 (PPARy agonist); (7) CGP-52608
( PRAR iy Sthp: nonffst)a jdinedigoes frrbARt @ﬁgmsu&m Fengiizing)

P 10) L- 764406 (PPAR agoni st
age&@?”abg?ogéﬁ ﬁhﬁ@f’/t%s(zoozl 030188 (1(1) LG 181280 )

( PRAR R8I (9TT :501( PRIU- mmnrawmmmzagmesn) PNy 182716:

Ri tat (CT-112): (14) Y ( PPA
(123’51 rliéx?m(m F’f)PAﬁé%QSZJﬁr (1 eng/va%om E&ﬂ) §(34
((2S, golyl?smy(p%enyl(M)sméﬁP@?JW| nethyl) amno) - 2 -

oxoet 3 - thiazo |idinyl

but(g) KRH%EISZ)K@ 64 dloxrqtmva)zo@iw@ssdmeéfmv»«s&zt mpthoxy -

GW 40 1900, N $22
(orr GroByiop B S ataiogs - 14 1ol g2

(fi brﬂlﬁ@zond(ri&/il?))mammgm fibthox@ 2 N - {drZbifluptemgthyl)-phenyl) m
(2 - (meth 2 ri dinylamno) ethyl) -.L -
tyros?ﬂé’) ide); %692331, PPAR al phal/y

(3) Farglitazar (L - tyrosine, N - (2 - benzoylphenyl) - o - (2 - (5 - methyl - 2
- phenyl - 4 - oxazolyl) ethyl) — or N - (2 - benzoylphenyl) - O - (2-(5-
methyl - 2 - phenyl - 4 - oxazolyl) ethyl) - L — tyrosine, or GW2570 or
GI-262570).

Other agents have also been shown to have PPAR modulator activity

such as PPAR gamma, SPPAR gamma, and/or PPAR delta/gamma agonist

activity. Examples are listed below:

(1) AD 5075;

(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);

(5) Tularik (PPARy agonist);

(6) CLX-0921 (PPARY agonist);

(7) CGP-52608 (PPAR agonist);

(8) GW-409890 (PPAR agonist);

(9) GW-7845 (PPAR agonist);

(10) L-764406 (PPAR agonist),
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15 agonist); (23) SB 219994 ((S) - 4 - (2 - (2 -
benzoxazol yl net hyl am no) ethoxy) - alpha - (2,2,2 -

w0 pdoslosspoet hoxy) benzen epropanoi c acid or 3 PCT/AS2004/030188

(2 - (N- (2 - benzoxazolyl) - N - nethylanm no)

et hoxy) phenyl) - 2 (S) - (2, 2, 2 - trifluoroethoxy)
propionic acid or benzenepropanoic acid,4 - (2 20 (2
- benzoxazol yl et hyl arri no) et hoxy) - alpha - (2,2,2
- trifluoroethox phaS) -, PPARal phaly
agdﬁib&-ﬁ-ﬂ@ﬁﬁ (P! ﬁg,@n'@ﬂlPAR al pha/y agonist); (25)

A A G M EP

1- megh Rlis%trhgtlat @E-412);known as TRI COR, LI PC(R

LI PANTI DI L. M CRO PPAR al ph t): (26
a/v(@%b*s’k’!%&\a’ﬁké ist): (2?) paa/lvgggglf’PLAR( )

AR - 207 (PPARy agonist); (29)
LGR?%}éﬁggg%m (Zpon%)s?to )O (30) LY-300512 (F>F>AF<3/1\I2

agdnpsEW Q(’G‘\D(QO(\S )895'r @Tﬂlﬁm}’y@'@@i‘a’@ gainp
L0075 PRBR A oERt R  pio2d s Wik RayyRuRA) berabd ol

aganizs GW 400343 (GW-549 3 BWpAi9Hdd3ome

prol i receptor agonist); 5 (35)
bexgﬁgmég%ﬁ?ﬁk%f%bg% 5,5,8,8 - pentanethyl -
5, §19) RIN 622{DRPYI23);- 2 - naphthal enyl) ethenyl)
benzoi ¢ aci d, known as TARGRETI N, TARGRETYN,

TARCRERARYHOZP24 (VG A2Ys LGD 1069, LG 100069, LG
106 9, RO 264455 d (36) OW 1536
(PR S BRRin )iand (39

agoni st). 10
(22) GW1929 (N-(2- benzoylphenyl) O-(2- (methyl - 2 -

pyridinylamino) ethyl) - L — tyrosine, known as GW 2331, PPAR alphaly
agonist);

(23) SB 219994 ((S) - 4 - (2 - (2 - benzoxazolylmethylamino) ethoxy) -
alpha - (2,2,2 - trifluoroethoxy) benzen epropanoic acid or 3 - (4 - - (2 -
(N - (2 - benzoxazolyl) - N - methylamino) ethoxy) phenyl) - 2 (S) - (2,
2. 2 - trifluoroethoxy) propionic acid or benzenepropanoic acid,4 - (2 -
(2 - benzoxazolylmethylamino) ethoxy) - alpha - (2,2,2 - trifluoroethoxy)
-, (alpha8) -, PPARalpha/y agonist);

(24) L-796449 (PPAR alphaly agonist);

(25) Fenofibrate (Propanoic acid, 2-[4-(4-chlorobenzoyl)phenoxy}-2-
methyl-, 1-methylethyl ester, known as TRICOR, LIPCOR, LIPANTIL,
LIPIDIL MICRO PPAR alpha agonist); |

(26) GW-9578 (PPAR alpha agonist);

(27) GW-2433 (PPAR alphaly agonist);

(28) GW-0207 (PPARYy agonist);

(29) LG-100641 (PPARYy agonist);

(30) LY-300512 (PPARYy agonist),
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(B) Oher insulin sensitizing agents include, but are
not limted to: (1) INS-I (D-chiro inositol or D - 1,

WQ@2003/030694 5, 6 - hexahydroxycycl ohexane); (2) PCDUS2004/030188

tyrosi ne phosphatase 1 B (PTP-1 B) inhibitors; 15 (3)
gl ycogen synt hase kinase-3 (GSK3) inhibitors; (4) beta
3 adrenoceptor agonists such as ZD 2079 ((R) - N- (2
- (4 - (carboxyrret hyl) phenoxy) ethyl) - N- (2 -

hydr oxy - - phenethyl) amoni um chl ori de, al so
kné&h l‘dlsDFPZﬁ 2@5@&@5_’2%){ AZ 40140; (5) gl ycogen

ph tors; 20 (6) fructose-

gg@r\zlpb)#ospgvpaseﬂl nhi bi tors; (7) chrom c picolinate,
M_Gslﬂméﬂe{pemlwmwmobﬁey@tor petivated rqptaragpoist);
or gano-,V, m co ound

ém I KRR BB R Uit AR epspior aagispia,

25 é@l@eg/%m @5,(15' (3-5,55[Bt8h-y¢@ﬂanetm’l s5(617,84 tetrahydro - 2 -
é | ene) bisnethyl enebis, (thiazoli di ‘?E

dl onepapltbaleng ethenyiikgnzeicaeld, knewn §s gGFg%ElN% -

di oxo 5?’& REXh\F‘%tIéB’ka wn 8s 1 G2 1069, LG 100069,
napht rreltggglqs\l k_l)@nzoxazo e) O% WO 2005/ 030694

PCT/ USE00069) 3B 3 069 4)G S97ROREEH®)(2”d - trans - 2 (S

di dl‘%ﬁbﬁ‘/&h@%@ ?%@??%ﬁ@r%’é@& 07?|2,p2a--b§ Sixazol - 5

(6H) - one); (15) S 15261 ((- ) - 4 - (2 - ((9H -
il - 9 - ylacetyl) thyl). 5b i id 2
: <”<%5%'1hﬁémgu@, sengizing @Sg‘r%ﬁ%wﬁ%ﬁq%m Rof bmiiedigir )

(etlg() }m@%{t%hﬁé WydsitBBbEh )L i1, £18)4,A%M 134 (Al zyre) ;
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 - phénethyl)
ammonium chloride, also known as ICl D 2079) or AZ 40140;

(5) glycogen phosphorylase inhibitors;

(6) fructose-1,6-bisphosphatase inhibitors;

(7) chromic picolinate, vanadyl sulfate (vanad|um oxysulfate);

(8) KP 102 (organo-vanadium compound);

(9) chromic polynicotinate;

(10) potassium channel agonist NN 414;

(11) YM 268 (5, 5' - methylene - bis (1, 4 - phenylene) bismethylenebis
(thiazolidine - 2, 4 - dione);

(12) TS 971;

(13) T 174 ((+ - ) - 5 - (2, 4 - dioxothiazolidin - 5 - yimethyl) - 2- (2 -
naphthylmethyl) benzoxazole);
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(18) R 102380; 10(19) PNU 140975(1 -
(hydr azi noi m nonet hyl ) hydrazi no) acetic acid; (20)

wWERISABBL7(2 - (hydrazi noi mi nonet hyl ) hydr azi po¥/US2004/030188

acetic acid; (21) NC 2100 (5 - ((7 - (phenyl nethoxy) -
3 - quinolinyl) nethyl) - 2,4 - thiazolidi nedi one;
(22) MXC 3255; 15(23) MBX 102; (24) ALT 4037; (25) AM
454; (26) JTP 20993 (2 - (4 - (2 - (5 - methyl - 2 -
phenyl

i nae DA BB Hoene iR 7 Bletapnd T i) <

di t hi gl 8,4 Y h GetihyEropdhdR IPB) BRazol - 5
(R) - aI pha ?I p0|4c %ETIER{R@H%% %ﬁ”’%’cﬁ"? acléoslm % azo

17074462~ ane), Dichloro - 12 - (p - chi orophenyl)

o 1 S 1528F((1- 4 L A3 8- ey i Gy

benzotﬂérﬁmc a&id 2 -y(I(Zreh’fathoxyt—m a@od (tdfiuvoeomethyl Mpohenyl) ethyl)
di one); 25 ]>31258 (5-(4- (2- (5- nmethyl -
2 - pl?éﬂmo ﬁ pse - yI) et hoxy) benzothien - 7 -

Mt 2, 4 - di ; (31) CRE 16336
Wd}?‘%ﬁ)m@% W&IJ 975 (3 - (4I E)n((e)z -((5)- met hyl -
AdXazol - 4 - yl) ethoxy) phenyl) - 2 (S -

(pr propionic acid); 30(33) DRF 2189 (5 -
((4?%'%%5%0 Indol yl) ethoxy) phenyl) methyl)
t hi are) PHUNM0978,(14 (hydiazine)mindmheth Wb\ 2IDaZN0BaGAK acid;

A %?2(8&8@/1%%]1 %d%( Jratee GG bl A s Bgbacete 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)
vbenzyl) - malonic acid dimethyl diester);

(27) Dexlipotam (5 (R) - (1, 2 - dithiolan - 3 - yl) pentanoic acid, also
known as (R)-alpha lipoic acid or (R)-thioctic acid);

(28) BM 170744 (2, 2 - Dichloro - 12 - (p - chlorophenyl) dodecanoic acid);

(29) BM 152054 (5 - (4 - (2 - (5 - methyl - 2 - (2 - thienyl) oxazol - 4 - yl)
ethoxy) benzothien - 7 - yimethyl) thiazolidine - 2, 4 — dione);

(30) BM 131258 (5 - (4 - (2 - (5 - methyl - 2 - phenyloxazol - 4 - yl) ethoxy)
benzothien - 7 - yimethyl) thiazolidine - 2, 4 — dione);

(31) CRE 16336 (EML 16336);

(32) HQL 975 (3 - (4 - (2 - (5 - methyl - 2 - phenyloxazol - 4 - yl) ethoxy)
phenyl) - 2 (S) - (propylamino) propionic acid);

(33) DRF 2189 (5 - ((4 - (2 - (1 - Indolyl) ethoxy) phenyl) methyt)
thiazolidine - 2, 4 — dione);
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(37) lkappaB Kinase (I KK B) Inhibitors 5 (38)
m t ogen-acti vated protein kinase (MAPK) inhibitors
W@ 3@sNBaeks St i nul at ors (39) phosphati dyl -i nosi t PAEUS2004/030188
tri phosphate (40) insulin recycling receptor
i nhibitors (41) glucose transporter 4 nodulators 10
(42) TNF-a antagonists (43) plasma cel
differentiation antigen-1 (PC 1) Antagonists (44)
adi pocyte |ipid-binding protein (ALBP / aP2)
i NB4DIDBFHO4(188) phosphogl ycans (46) Gal paran; 15

(4@5 B]e‘gg t 8 . (48) islet cell maturation factor;
gotentl ating factor (IPF or insulin
pogﬁjt@@(lmgof 8LX@+0ll) CLX GHD0, soChiXdiBfMin C coupl ed

h"bi ndi n rotein | so, known as | G- BP3, | G--BP3,
So(fb?t)dkﬁﬁ@é *fKB%a\Bh‘P'ItOTFKnom as V-41 1) or

tdrdl. Vol
th&ceu gen-2 MFaQQd?V otBindtigsde kiaheik)gshibitdrd. or Vol que

gl ucose- 6 phosphat ase i nhi bitors;
(5pB8MAPK Stimnulaidracose transport protein; (54)

| ucocorticoi.d  r.ece . ists; and 25 55
gl & rﬁm%sﬁ‘\ahgwgg%ﬂgagL@?&%gﬁéﬁam dot r ansf er gse) (G
FA‘(AO i dih ASyElng (ebepBirgntabitates, whi ch decrease |iver

glucose producti on and IBC ases the uptake of
gI méb)s@luca%ﬁﬁn&orreﬁ MEEURR ™Por mi n such as: 111 WO

i ey R g " Net fof mn - Depohed,
th(ﬁay piasma cell dlfferentlatlén antigen-1 (PC-1) Antagomsts
(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 |GF-
BP3, IGF-BP3, SomatoKine); |
(51) Diab Il (known as V-411) or Glucanin, produced by Biotech Holdings
Ltd. or Volque Pharmaceutical;
(52) glucose-6 phosphatase inhibitors;
(53) fatty acid glucose transport protein;
(54) glucocorticoid receptor antagonists; and
(55) glutamine:fructose-6-phosphate amidotransferase (GFAT)

modulators.

(C) Biguanides, which decrease liver glucose production and increases

the uptake of glucose. Examples include metformin such as:
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Bi ovail Corporation, or VETFORM N GR (netformn

gastric retention polyner)); and (2) nmetformn
whyasostsbori de (N, N -di met hyl i mi dodi car boni m dPCT/US2004/030188

di am de 5 nonohydrochl oride, also known as LA 6023,

BVM5S 207150, GLUCOPHAGE, or GLUCOPHAGE XR. (D)

Al pha- gl ucosi dase i nhibitors, which inhibit

al pha- gl ucosi dase. Al pha- gl ucosi dase converts

fructose to glucose, thereb elayln a i on of
10(13 4 Bohﬂdﬁ%thélblgu‘ﬁﬁ@%ﬁ‘?eﬁ -g @Hnlé‘ar @8&&9@? t E/Ee frgin -
subs d| a‘.ggr of W#@R&N%Iﬁl{ﬁ\eﬁbﬁﬁtﬁ?é‘ﬁné P&ention

post - ucose peak anpl es i ncl but are
not dd ym atnd: (1) acarbose (D - glucose, 0 - 4,6 -

il &%%eﬁéw:nﬁ&%ﬁm%&@ amegﬁy)ﬁgﬁﬂépﬁb%@licﬁga a)mlde

ey el aheXERydrodnioridd JalaTkngin as aABTRS, BMS 207150,
gl ucopyr anosyl alpha - D -

( -
gl uc IPLUSRIRIPAGE, P!lGJ- OPHA&"FSK nown as AG - 5421,
Bay -g-542, BAY-g-542, GLUCOBAY, PRECOSE, GLUCOR,
PRANDASE, GLUM DA, or ASCARGCSE

pi p(@r)|ﬁdph@1giu0@|31da§eanlgltershyal,cg){wégtﬁmh% glgco§gaée g\lpha-
gluc%sé%se(c%%%%@ ﬁ{c e(tggldﬁ%p%r%%§¥2§m§ Higesﬁbﬁ‘to@) )
cartidhydratsg nahleyindigeted sarbopygraite tianectubsenyie )s@quﬁavg}(pwn in

BAY 109 BAY M \S
the Biiauselo g WekproRfel PR M igrmPe b bt g o
I|m|e@dtoCKD71% I(O -44 - deoxy h 4 - ((2,3 - epoxy -13 -
r oxymet - | 0X ane - -
y?/)(1hazaf@psg (- ;9'1\5308%0 é 7 %";ﬂ’%{ y&{]@(u - 4) -
al pha, ¢ 49I§>H5@B)éfé‘6&§bi5)) 4(§6 tl"rl)ydro@ 3 - (hydroxymethyl)

gl ucoijr anos litat
( (2R, 3R -4RcHBExen 314 vh) amtnp|) hg;l -ggxcppyranosyl (1-4)-

(00 B0 gulprghigH. ), Shgsindee <ot
542) ; ph{2g-542, BAY-g-542, GLUCOBAY, PRECOSE, GLUCOR,
PRANDASE, GLUMIDA, or ASCAROSE);

(2) Miglitol (3,4,5 - piperidinetriol, 1 - (2 - hydroxyethyl) - 2 -
(hydroxymethyl) -, (2R (2alpha, 3beta, 4alpha, 5beta)) — or
(2R,3R,4R,68) - 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) - D — glucopyranose),

(4) emiglitate (4 - (2 - ((2R,3R,4R,58) - 3,4,5 - trihydroxy - 2 -
(hydroxymethyl) - 1 - piperidiny!) ethoxy) benzoic acid ethyl ester, also
known as BAY o 1248 or MKC 542);
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WO 2005/ 030694 PCT/ US2004/ 030188 (5) MOR 14 (3,4,5 -
pi peridinetriol, 2 - (hydroxynethyl) - I - nethyl -,

W@ 2R5/030(62401 pha, 3bet a, 4al pha, 5beta)) -, al so knp@rUsm0M30188
met hyl deoxynojirimycin or N-nethyl noranoline); and (6)
Vogl i bose (3,4 - dideoxy - 4 - ((2 - hydroxy - 1 -
(hydroxynethyl) ethyl) 5 amno) - 2 - C -

(hydroxymet hyl ) - D - epi - nosi tol or D- epi -
Inositol,3,4 - did

( hy@lr M@lﬁgm@y}) 5 epmgn)jmeg,lﬁln%) thd_zoy%%ertﬁgl(ly- 1 -1méthyl -, (2R -
hyd ., AO 128,
EBAéEWL%S’?%F‘E {/&gﬁ %‘%’e,&glﬁm{%ls $()n&llvﬁ;allflqlq}ns i ncl ude
regulmetbyldscbwm}lmwmng)rN -medhyiwaranodnel@Ndg, and
I I

| ndtl VASTereEeF seeBBry o8 UL RHBR Gt BistOigi ot
( D- chihpfphéas? t gl)(hydirasyimiethyined ogpis nms;dibl @D i epit i n
nol ecules  with mnor differences :ﬂnn{ 5 naturg {HB
aci d wgitehdd -ty 4 - H3I-dwarey - mihydraymetyl) ey

. . et |
R Lk T S AL R Gy A
100; BASKSFGLUSTATYOGLISTATi.s (1 -
pyrrolidi necarbodithioato - S, S') vanadium (4)

insulin aspart (human insulin (28B - L - aspartic

?(ildf@) Ilﬁl\ﬂjlﬁinmﬁﬁklmlsmﬂ -adtig, hmecbmefmlngl and long-
ac’tlﬂﬁls'[lﬁhﬂﬁﬁzl@P@ﬂ'i‘JPCf@h[ﬁngnbglg n?LN@ tlss(uia sl\e%)/g?ma é%‘lé"'gﬁ]ecyl )

glum%sghﬁﬂrﬂ? {D-chirdifiositol % IndMin drbbgued¥akh-as!inswin moKUcules

insulin I|spro ("28B - L - | S|ne -
with mingr @nfﬂer@qegn@thq mtural gmige a@sﬁ@g}«@m@@)‘ ﬁﬁ?%k@?tﬁ)cule

g and i ity Bt refh e AL RYEBR shoRuRel, KRS «
incﬁQYe58ht afemotilingitddito: gl ar gi ne (human (A21 - gl ycine,
831 - t%l ni ne, B32 - arginine)

(2) LP 100;

(3) (SP - 5 - 21) - oxobis (1 - pyrrolidinecarbodithioato - S, S') vanadium,

(4) insulin aspart (human insulin (28B - L - aspartic acid) or B28-Asp-
insulin, also known as insulin X14, INA-X14, NOVORAPID, NOVOMIX,
or NOVOLOG);

_(5) insulin detemir (Human 29B - (N6 - (1 - oxotetradecyl) - L - lysine) - (1A
- 21A), (1B - 29B) — Insulin or NN 304);

(6) insulin lispro ("28B - L - lysine - 29B - L - proline human insulin, or
Lys(B28), Pro(B29) human insulin analog, also known as lys-pro
insulin, LY 275585, HUMALOG, HUMALOG MIX 75/25, or HUMALOG
MIX 50/50);

(7) insulin glargine (human (A21 - glycine, B31 - arginine, B32 - arginine)
insulin ~ HOE 901, also known as LANTUS, OPTISULIN),

(8) Insulin Zinc Suspension, extended (Ultralente), also known as
HUMULIN U or ULTRALENTE;
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insulin HOE 901, also known as LANTUS, OPTISULIN); 30
(8) Insulin Zinc Suspension, extended (Utralente),

wakas/okwson as HUMULIN U or ULTRALENTE;, 113 V¥TT/US2004/030188

2005/ 030694 PCT/ US2004/ 030188 (9) Insulin Zinc
suspension (Lente), a 70%crystalline and 30%
anor phous insulin suspension, also known as LENTE
[LETIN I'l, HUMULIN L, or NOVOLIN L; (10) HUMULI N

50/ 50 (500/ i sophane, in 0, 20% i o

i r(p)emtwn)zomc SUS{PPI'F'QQLﬁifEIe&I %8% %‘6&” a&‘%h%on/é’ amorphous

' ”SUJ ' n n&}'osﬁgge I&Q%léd]%wmasmmra ILEDIN Iﬁ'l—ﬂOMkfh.d)l\Mh. as
OLIN 70/ 30 PenFill, NOVOLIN 70/ 30

Pr ef N(D‘G!G)leii) i nsul i n i sophane suspensi on such as

N (305 WD 5N, PR sOnperp oliiah 3% risyin Ng¥don)
v&%@b‘%%ﬁq hlc\)@ (gPaﬂgNghhr&f%e@ullaNPm@wlwg& msulin |

iy g g
(1 Rﬁﬁuﬁiﬁnkﬁﬁpzn;zsgﬁgaﬁag BULERRI D, RERRAR Y
20 ( l‘%'@g)dﬁglé)?#&?gwdr\ln angw ¥ Fﬂ%ﬁﬁédj‘i’i@l@U'E)NiNWd its

m et

Its m metics; IﬁtR}/l
pr Ef 3‘% “@E}Fﬁémg érgP&IoWsudnmi)iLEﬂN lblaegulasth(@& LI
or 0

(((2 VEEPS L'N%JQS%QL"QE FGBFﬂyFl) am no FS'Je ﬁ?(sl
am nq) RARSEIN R; oKREYHarS- 5@0D(Concentrated)

(14) ARIAD;

(15) LY 197535;

(16) L-783281; and

(17) TE-17411.

(F) Insulin secretion modulators such as:
(1) glucagon-like peptide-1 (GLP-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, 38) - 2 - amino - 3 - methyl -
pentanoyl) - 1, 3 - thiazolidine) fumarate);
(4c) TSL 225  (tryptophvl - 1,2,3,4 - tetrahydroisoquinoline - 3 -
carboxylic acid);
(4d) Valine pyrrolidide (valpyr);
(4e) 1-aminoalkylisoquinolinone-4-carboxylates and analogues thereof;
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25 DPP - 728, DPP - 728A, LAF - 237); (4b) P 3298 or
P32/98 (di - (3N - ((2S, 3S) - 2 - amino - 3 - nethyl

wo 2@sns@noyl ) - 1, 3 - thiazolidine) fumarate)pPC(/A83004/030188
TSL 225 (tryptophyl - 1,2,3,4 - tetrahydroi soquinoline
- 3 - carboxylic acid); 30 (4d) Valine pyrrolidide
(val pyr); (4e) 1-
am noal kyl i soqui nol i none- 4- car boxyl at es and anal ogues
thereof; 114 WD 2005/ 030694 PCT/ US2004/ 030188 (4f) SDZ
272- 0@F) BDZ 2¢2-070\Ar ¢h y Ve RITAidiRe);,  (4g9) TMC 2A,

TMC- 2 8\/%_ 2 JRE pde nitriles

(2- cyE‘r%g;Mo o’dlﬁ(qgg@’ or(N)é 26 i nhibitors; and 5
(4j) 6O Dipeptd daanin@@ (?Icwanwromma@m?ni ﬁts slucg asb
AY- 279955; a i n agonists i ch include, but
are n%§%ﬁ@@@%mﬁ Qm intide (AC 137, Symin,

tri pr@4j9r3[bz‘ p7eu44pr am i ntide acetate). 10 The present

conpounds may al so increase insulin sensitivity with
| i t(5) glupaganantagenists SUPh apfKr26@8PeRitaNthan that found

Wi t : S ; it§t -
ant10) BTGt e AR RGREITL [FRR0S! e (AC
sul f o7y iSyasin, bipgeramytie©r praglintidenaciiste). AG ' s, PPAR

al pha agoni sts, and PPAR ganma agonists, and dual

PPAR al pha/ gamma agoni sts. 15 The present conpounds

al sphapyesdrticoappuhas naydiiss ildreask imeulirbsénsstimity with little or
N L
R e e e R v bt P
biguiapides| oweglitinigeagdht's R%ﬁmaaag@g@f@l aed FFPAR gamma
aggﬁg%a%%oqua?g%iﬁﬁé@éa%%mng%w%gves, ni cotinic acid,

The present compounds also may increase fat and/or lipid metabolism,

providing a method for losing weight, losing fat Weight, lowering body mass
index, lowering lipids (such as lowering triglycerides), or ireating obesity or the
condition of being overweight. Examples of lipid lowering agents include bile
acid sequestrants, fibric acid derivatives, nicotinic acid, and HMGCoA reductase
inhibitors. Specific examples include statins such as LIPITOR®, ZOCOR®,
PRAVACHOL®, LESCOL®, and MEVACOR®, and pitavastatin (nisvastatin)
(Nissan, Kowa Kogyo, Sankyo, Novartis) and extended release forms thereof,
such as ADX-159 (extended release lovastatin), as well as Colestid, Locholest,

Questran, Atromid, Lopid, and Tricor.

Examples of blood pressure lowering agents include anti-hypertensive
agents, such as angiotensin-converting enzyme (ACE) inhibitors (Accupril,
Altace, Captopril, Lotensin ,Mavik, Monopril, Prinivil, Univasc, Vasotec, and
Zestril), adrenergic blockers (such as Cardura, Dibenzyline, Hylorel, Hytrin,

Minipress, and Minizide) alpha/beta adrenergic blockers (such as Coreg,
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i nhi bitors. Specific exanples include statins such as

LIPITOR(r), ZOCOR(r), PRAVACHOL(r), LESCO.(r), and
WORNAQEIR04 ), and pitavastatin (nisvastatin) (PEBESI004/030188

Kowa Kogyo, Sankyo, Novartis) and extended rel ease

fornms thereof, such as ADX-159 (extended rel ease

| ovastatin), as well as Colestid, Locholest, 25

Questran, Atronmid, Lopid, and Tricor. Exanples of

bl ood pressure agents jnc

Norgdyngy e B gg%@e%@ uy agu@gbg)gl(er%esuch as Adalat, Calan,
Caf?i%gboégfl?l'zﬁmc%‘OSFaLHBQDﬂQEd/r'TB S |s@>Bhlll%Nﬁ3ﬁc§op, Norvace,

Captopril, Lotensin
PleMihdprochrdier Pricardia XUn Bules djazass Yaseor, amﬂjVQIP@@)sﬂiUWt)CS

andlgfenl 7 eat S Regp S S dPa AT ARG, AThRE EB e png
Dloﬁcrﬁ3%[2%lg?/r%%%%ﬂg%ﬂ:c%@(ﬁyeﬁ%sgﬂteg&;cdHodmﬁé0ig&ﬁ94
Captehinderall KeR@Ie Levaioh Lo ectigh @ERY-AL, and
Zel%tég%vég%llﬁg&egsﬁcﬁ'%s HRJARODilafNtBaER! fmdiliS MM Nsordil, Isordil

Nor va l'endi | . Procardia, Procardia XL,
Tltrﬁdbae, Moazh@t Nitzes Bist, ,leaqm@uvewénoangualcﬁnnmethllt,@stat and

SorRi sjenréog rgplna{lglgse@wtego@g%?pggL?)t(f‘el d‘f@ ?gfkﬁ‘t?&%%

ener
Loﬂéh@mm?i Psinzideadnitelic MaseretiB, Zestoratit). Br evi bI oc,
Cartrol, Inderal, Kerlone, Lavatol, Lopressor,

Sectral, Tenormin, Toprol-XL, and Zebeta),

-vasodi l ators (such as Deponit, Dilatrate, SR | ndur,
Ismo, Isordil, Isordil Titradose, Mnoket, Nitro-Bid,
Nitro-Dur, Nitrolingual Spray, N trostat, and
Sorbitrate), and conbi nations thereof (such as Lexxel,
Lotrel, Tarka, Teczem 10 Lotensin HCT, Prinzide,
Uniretic, Vaseretic, Zestoretic). 116 WO 2005/ 030694
PCT/ US2004/ 030188 F. Bi ol ogi cal Exanpl es Transfection
assay nethod for PPAR receptors HEK293 cells were
grown in DVEM F-12 Medi a supplenented with 5 10%BS
and glutam ne (G BCOBRL). The cells were
co-transfected with DNA
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for PPAR-Gl4 (PPAR(x, ' or S) receptor and
Gal4- Luci ferase Reporter using the DWVRIE-C Reagent.
w@roosiaoshol | om ng day, the medi um was repl acedP@i/UB2084030188
Charcoal treated FBS growh nmedium After six hours,
cells were trypsinized and seeded at a density of
50,000 cell/well into 96well plates and incubated
overni ght 10 at 37 Cinab5%C® incubator. Cells were
en treated with test conpounds or vehicle and
F. ihﬁe{‘}@é‘f’% ?‘6’?‘% hours at 37C in a 5% CO2 incubat or.
Luciferase activity was assayed using the Steady-3 o
Trahefdclion aasafssetiotifar PRARréteptega. DVRI E- C Reagent

was purchased from G BCO Cat. No.10459-014. OPTI-MEM |
Reduced Serum Medi um was purchased from @ BCO Cat. No.

31 ;

LB SA o GV RIS AR Siieni i
10%EBSphred gurtpm_mmgma@@sfsb)e nThmclejlsam@etoesir@“mfemed hwith DNA
for e S ald BRARRf.6r S Heceb Tl S B e R P dtigrifBing the

w@ﬁur R rﬁhewrihe ranbbiry @amﬁ@ H’fé%fmﬁtvﬁas% Fécbakzﬂfh 5%0

%/ ferent conmpounds in Formula (1) may have
Chatsoahtiea e&tEBS@O‘éﬂ" medigAt. iAftar spoheiy, estle wesapoipstnized and

seqBeft A 8PRa Gt IaYeNqghgiid HURMIES TSR qremiant
at 87°Q i8419%100, WUBQ@BJ CaBHNEreREEN LIS20aNWAR R BoARDUNS or
ver%Zlegan%7l?lcubated for 95’ gours at237907|% %85"§ 820 in%a%gtor. Luciferase
activity was assayed using the Steady-Glo Luciferase Assay Kit from Promega.
DMRIE-C Reagent was purchased from GIBCO Cat. No0.10459-014. OPTI-MEM |

Reduced Serum Medium was purchased from GIBCO Cat. No. 31985. Steady-

Glo Luciferase Assay Kit was purchased from Promega Part# E254B.

A variety of example compounds have been made and tested, with a
range of in vitro results. Below are représentative compounds and data; in some
cases, where multiple ECs¢’s are shown, multiple measurements were taken.
Naturally, different compounds in Formula (I) may have not have activities

identical to any one compound below.

Table 2. In Vitro Data

Compound Number ECso (PPAR delta) nM
1 13.2,18.7,17.8, 34.1, 14.7
2 26.4,27.1
3 | 711
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10238 1145.1, 48.3 12>1000 13>500 14>1000 1522.7, 22.1

1687.8, 51.4 1732.1, 38.7 1859.1, 31.9 1967.7, 49.7
wWQom343@24+1000 118 WD 2005/ 030694 PCT/ US2004/ 0BO1/882004/030188

2228.9, 68.3 2327.8, 22.9, 19.3 249.7, 7.4 25147

2643.8, 47.3 27119 28122 29249 G (O her Enbodi nents 5

The features and principles of the invention are

illustrated in the discussion, exanples, and clains

herein—Vart-eous—adaptat-i-ers—and—nedi-HHecattens—oft—the

i nvention w4l be apparent|{to a ;;Fébhug%lideB;}ylﬁc
skill in the art and such | other enbodi nents are al so
wWithin the scope of the rnyention. Publicaiions_cited
herein are #hcorporated in{their entirety7é ’
reference

6 56.6,42.9

7 138

8 >500

9 216

10 238

i1 45.1,48.3

12 >1000

13 >500

14 >1000

15 22.7,22.1

16 87.8,51.4

17 32.1,38.7

18 59.1,31.9

19 67.7,49.7

20 194

21 >1000
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10 119 WO 2005/ 030694 Cainms 1. A conpound of Fornmul a

(1): OHRL 5 R5 | PCT/US2004/030188 wherein X is
w@edososwed f rom a coval ent bond, S, and 0; 10 RCEE62004/030188

Zis 0 or CH2, provided when Y is 0, then Zis 0; Rl

and R2 are independently selected fromH, Cl1.3 alkyl,

Cl 3 al koxy, halo, 15 and NRaRb wherein Ra and Rb are

i ndependently Hor ClL 3 alkyl; R3 and R4 are

i-ndependentty—selected—FromH—halo—eyane,—€1—5-
al kyl,  hydppxy, C 2-4 acyl| Cl-4 al koxy, agg,6&Rd
wherein R and Rd are independently Hor Cl 3 al kyl,

provided that R3 and R4 are not both H, 20 and R6
are i ndepenaént |y sel ected|from hal o, pﬂé@y&?g(:%ﬁ

alkyl, C1 8 alkoxy C2-9 alkenyl C2 9 alkenyloxy;

C3_7 cycl oabkyl, C3_7 cycl pal koxy, C3_ 9.7.7.4
7cycl oal kyl - C1_7al kyl , C3_7cyc|oa|kyI-C1_7aIRoxy,
C3_7cyctoal Ryl oxy- CIL.6at Kyl,  —and

C3_7cycl oal Rl oxy- C1_7al koxy, or 25 120 WO 2685/ 030694
PCT/ US2004/ 030188 R5 and R6 together form C1_9

al kyl i denyl ogr C3_9 al kenyli denyl ; or RS, 4I§_€g_g471_g t he
carbon atom teo whi ch they are attached together form

27 119
28 122
29 249

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 are also within the scope of the invention. Publications cited

herein are incorborated in their entirety by reference.
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w@b@soseut i cal |y acceptable salt thereof.

C3_7 cycl oal kyl or 5- or 6-nenbered heterocyclyl; 5 n
is 0 1lor 2, and mis 0, 1 or 2; or a

conmpound of claim1l wherein Xis Sor 0. 3. The
conpound of claim2 wherein Xis 0. 15 4. The conpound
of claim1l wherein Yis 0. 5. The conpound of claim1l
wherein Y is S. 6. The conmpound of claim1l wherein Z
is 0. 20 7. The compound Pf. claiml wherein Zis CH
or CH2. 8. The conpound o?—%iﬂa?l m1l wherein mis 1. 25
9. The conpound of claiml wherein mis 2. 10. The
compound of claiml wherein nis 1. 11. The conpound
of I%W‘i“’\‘ﬂcw%ﬁ]:e?rﬂ”'ulk&ménd R2 are independent!y
selected @9 fromHRCL. 3 alkyl, C1.3 alkoxy, F, O,
and Br. 121 WD 2005/P30694 5 PCT/ US2004/ 030188 12. The
corrpoundjf\%é(

esRpyn RL and R2 are
i ndepe®dent 1Y sel §

a . 13. The conpo
i ndependent |y sel eChed
Cl_2 alkyl, and Cl1_2 al koxy. 14
13 wherein R3 is independently cted fromH, F,
d, hydroxy, nethyl, and methogy. IR 15. The conpound
of claim13 wherein R4 is indep ndenf | y selected from
F, d, methyl, nmethoxy, trifluoronethyl,

trifluoronethoxy, difluoronethyl,
wherein y y

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

YisSorQO;

Z is O or CHy, provided when Y is O, then Z is O;

R1 and Rz are independently selected from H, Cy.3alkyl, C4.3 alkoxy, halo,
and NRaRy wherein R; and Ry, are independently H or C4.3 alkyl;

R3 and R4 are independently selected from H, halo, cyano, C4.5 alkyl,
hydroxy,C 2.4 acyl, C1.4 alkoxy, and NRcR4 wherein R. and Rq are
independently H or Cy.3 alkyl, provided that R3 and R4 are not both H;

Rs and Rg are independently selected from halo, phenyl, Ci.g9alkyl, C1.g

alkoxy, C2.¢ alkenyl, Co.g alkenyloxy, Cs.7 cycloalkyl, Cs.7 cycloalkoxy, Cs.
7cycloalkyl-Cq.zalkyl, Cs.7cycloalkyl-C4.7alkoxy, Cs.zcycloalkyloxy-Csalkyl,
and Cs.7cycloalkyloxy-C4.7alkoxy, or

120
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waolec@kloarsesf | uor onet hyl |

di f | uor omet hoxy, fluoronethyl, fl uoronethoxy,
chl orodi fl uoronet hyl, chl orodi fl uor onet hoxy,

16. The conpound of claim| wherein R3 is selected from
nmet hyl, methoxy, H, d, Br, I, OH -CH(CF3)2, CF3,
-OCF3, -N(CH3)2, -OCH2000H, and -COCH3, and R4 is
selected fromH d, and nethyl. 17. The conpound of

claim1 [ei 0 her form C . i
al kyl i deﬁgﬁngﬁ%f etﬁg’%ﬁﬁﬁﬂ@%@ﬂ“gsw%{r@aﬁ%&%”ylf%e”a}’#ﬂr Rs,
t he car bppaat te tarbvhiatdm thehicl et atiechddoggether form
form C3_7 cycloal kyl . 18, The conpound of claim1l
wher ei n_ R57 aYfiealy! 8F & PerdpIRBenedi Rpterec¥dyled  from
hal o, phenyl, C1_9 -al kyl, Cl1_8 al koxy, C2.9 al kenyl,
C2_9 al kenyl oxy, C8_7 25 cycloal kyl, C3.7 cycl oal koxy,
C3.1isy@, darRydndCl_7al kyl, C3. 7cycl oal kyl -C1_  7al koxy,
C3_7cycl oal kyl oxy- Cl. 6al kyl , and
C3_7cycl oal kyl oxy-C1_7al koxy. 19. The conpound of
clapis b wWwerein R3 is selected fromH, F, O, nethyl,
and nmet hoxy, and R4 is selected fromF, C, acetyl,
met hyl , methoxy, 30 trifl uorom ethyl,

I.f ols) ,acHl Oleh di fl uor onet hoxy, 122
3&?5%%@/OSO%g§%%é§?ﬂg%g%£/OSO%%%ﬁTIuoronethyl,
f 1 uor onet hoxy, chl orodifl uoromet hyl,
@h| D dofripeund oé claon yi, whefierhKds Sfarddr onet hyl , and
di chl or of | uor omet hoxy. , 20. The conmpound of claim1
wherein RL is selected fromH, CF3, nethyl, d, 5 and
et g ¥onpodn®df ckirn @ witdreth Xied.H, O, and net hyl .
21. The conpound of claim1l wherein Xis 0 and Y is O.
22. The conpound of claim1l wherein Zis 0 and Yis S
g@ 'Elie cObouRBRP et Af wikdrdimyls @erein X is 0 and Y is

. . The conmpound of claim 1l wherein X is a coval ent
bond and Y is S. 15 25. The conpound of claim1

erei [ l.e¢ L 3, nethyl, d, and
LR RTINS

sel ect ed and net hyl ;
6. The compound of claim 1 wherein Z is O.
7. The compound of claim 1 wherein Z is CH or CHa.
8. The compound of claim 1 wherein m is 1.
9. The compound of claim 1 wherein m is 2.

10. The compound of claim 1 wherein nis 1.

11.The compound of claim 1 wherein Ry and R are independently selected
from H, C.zalkyl, Cyzalkoxy, F, Cl, and Br.

121
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R3 is selected fromH, F, d, nmethyl, and nethoxy; and
R4 is selected fromF, d, nethyl, and nethoxy. 20 25

wQeeoFhaoegonpound of claim 1l wherein XisO; YisPCT/URBO4/630188

selected fromH F, d, nethyl, and nethoxy; and R4 is
selected fromF, O, nethyl, nethoxy, trifluoronethyl,
trifluoronethoxy, difluoronethyl, difluoronethoxy,
fluoronethyl, and fluoronethoxy. 27. The conpound of

L S B T i ) LA PSR R
metinh H aREthYE thistiyxy, #ghdRdl.i s sel ect ed’ fr E)m F: d,

nmet hyl , methoxy, trifl uoromethyl, trifluoronethoxy,
di fl uoronet hyl, difluoromethoxy, fluoronethyl, and

ro 0 ' i
19 JYC G B0 gPoleiin 1 W EANROUAS ROk Inlo B WY &iBcted
metflopx ¥, waid, d@nBdadetyls Eh.gatkgbiahd €nzRlko8y, net hyl

nmet hoxy, nethyl, methoxy, trifl uoronethyl,
trifluoronmethoxy, difluoronethyl, difluoronethoxy,

h h WHOEB YL @R6lafrh YGreBEIMORYis iAdependently selected from H,
F, Cl, hydroxy, methyl, and methoxy.

15. The compound of claim 13 wherein Ry is independently selected from F,
Cl, methyl, methoxy, trifluoromethyl, trifluoromethoxy, difluoromethyl,
difluoromethoxy, fluoromethyl, fluoromethoxy, chlorodifluoromethyl,

chlorodifluoromethoxy, dichlorofluoromethyl, and dichlorofluoromethoxy.

16. The compound of claim 1 wherein Rs is selected from methyl, methoxy, H,
Cl, Br, I, OH, —CH(CF3),, CF3, —OCF3, —N(CHz)2, —O—CH>COOH, and
—COCHj3, and Rsis selected from H, Cl, and methyl.

17.The compound of claim 1 wherein Rs and Re together form C1.¢ alkylidenyl
or Cs.galkenylidenyl, or Rs, Rs and the carbon atom to which they are

attached together form Cs.7 cycloalkyl.

18. The compound of claim 1 wherein Rs and Rg are independently selected
from halo, phenyl, Ci.galkyl, C1.g alkoxy, Ca.galkenyl, C.g alkenyloxy, Cs.7
cycloalkyl, Cs7 cycloalkoxy, Cs.zcycloalkyl-C4.7alkyl, Cs7cycloalkyl-Cq.
salkoxy, Cs.zcycloalkyloxy-Cqealkyl, and Cz.scycloalkyloxy-C4.7alkoxy.

19. The compound of claim 1 wherein Rs is selected from H, F, Cl, methyl,

and methoxy, and Rsis selected from F, Cl, acetyl, methyl, methoxy,

trifluoromethyl, trifluoromethoxy, difluoromethyl, diftuoromethoxy,
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20 29. The compound of claim 1l wherein RL is selected
fromH CF3, nethyl, d, and nethoxy; R2 is selected

WO e@si0b469Ll , and nmethyl; R3 is sel ected from HCHUSI004/030188
nmet hyl , and nmethoxy; R4 is selected fromF, d,
met hyl, met hoxy, and nethyl, nmethoxy, trifl
uoronet hyl, trifluoronethoxy, difluoronethyl,
di fl uoronet hoxy, fluoronethyl, and fl uoronethoxy; and

R5 and R6 t ﬁether formCl 9 |Id$‘
al KeRyPmdhy

|
Spmekos gl BERY hhRrosaroms gy,

th%{crﬂ&mr&ﬁgw%rndfaa&mbfamaron%&ﬁbgal kyl. 25 30. The

compound of claim’25 wherein x is 0;" Yis Oor S; and
ZisO 124 V\D 2005/ 030694 PCT/ US2004/ 030188 31. The

o

RSl BT RGBT e, RS roREE £ B g

t hexreRiietios), @mdtRy inkelelted iy HitGlaahd tegether form
C3.7 cycloalkyl. 5 32. The conpound of claim25

wherein R5 and R6 are independently selected from

@ '@1 Pgﬁ{ﬁblund%*c%uﬁhk\)(/heremxas@ XxY.is ©2_9 al kenyl ,

enyl oxy, 7 cycloal kyl, C3_7 cycloalkoxy,

3 7cyc| oal kyI Cl. 7al kyl , Cs. 7cyc| oal kyl -C1_  7al koxy,

@ 1;'?:% oll<J¥]P %%ﬁﬁhé%&)@zﬁg)%%p¥he conpound of

claim 25 V\,hereln mis 1 and nis 1. 34. The conpound

O S CBraBo R L whesein X is O BndpRgNd of claim 1

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

sul fanyl] - phenoxy% acetic acid;
24. The compound of claim 1 wherein X is a covalent bond and Y is S.

25.The compound of claim 1 wherein

R, is selected from H, CF3, methyl, Cl, and methoxy;
R, is selected from H, Cl, and methyl;
Rj is selected from H, F, Cl, methyl, and methoxy; and

R4 is selected from F, Cl, methyl, and methoxy.

26. The compound of claim 1 wherein

27.

Xis O;

Yis O;

R3 is selected from H, F, Cl, methyl, and methoxy; and

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

fluoromethoxy.
The compound of claim 1 wherein
Xis O;

Yis S;
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(2-M
ethyl -4-{2-[2-(4-trifluoronethyl-phenyl)-ethyl]-allyls

wa kdoangich4 phenoxy) - acetic acid; PCT/US2004/030188

{2-Methyl -4-[2-(4-trifluoromet hoxy-phenoxynethyl)-ally
| sul fanyl ] - phenoxy}- 20 acetic acid;
{2-Chloro-4-[2-(4-trifluoronethyl-phenoxynet hyl

)-al |l yl sul fanyl ] -phenoxy} - aceti c acid;

i ) Bate selecl Bty G BriNb.AR SRR oG, 25

{4-1 3R§1§sél'eb!féﬂqrcﬂn 03401 rrhéi!hvp h%’fﬁbkw ltrifluoromethyl,
- phenoxynet hyl ) - al | ﬁ sul fanyl'] - 2-
3

met hymemﬁy}oxyc@ @rog@ﬁtl@yl dlﬂuoromethoxy, fluoromethyl, and

{3-Ch 4-trifluoronethyl-phenoxynet hyl)-allyl
sul f {]}@éforﬁ t(béy acetic acid;

{2-Met hyl -4-[ 1- (4 trifIuororrethyl-phenoxyrrethyl)- 30

@écl oprg%ﬁglgtgr%é%ul gg\g%ﬁl}%ggiggxy} -acetic acid; 125

{2- Methyglo4- [ 2- propyl - 2- (4-trifluoronet hyl - phenoxymet h
yl)-pentyl sul fanyl ] - phenoxy}-acetic acid;
{ 4- [ 2Z(i8-@nl or o- phenoxymnet hyl ) -al | yl sul fanyl ] - 2- et hyl

- ph

(BT RS PRI TroBLE, O methyl, and meingxy; apd

nyl ] - Ranieshlgcteddinemd gl - metityl, ynethoky.; methyl methoxy,
4-[2-(2, 4-Dich t hyl.) - al .

H1 sor t et GRERE i domegy diftugrometoy
no- 2- ( 4-filiorbmettdyly awa flidrshettiony. oxym et hyl ) - a

1yl sul fanyl ]-2-nmethyl- 10 phenoxy}-acetic acid;
{2- Met hyl - 4-.[ 3-phenyl -2-(4-trifluoromethyl - phenoxymst

fktﬂé'%hé‘hbﬁ %Bfm)eid.m PhRBRNY} - acetic acid; {2-M

napht hal en- 1-yl -2-(4-trifl uoronet hyl - phenox
ymet hR,)is selected from H, CF3, methyl, Cl, and methoxy;

R is selected from H, Cl, and methyl;

Rj is selected from H, F, Cl, methyl, and methoxy;

R4 is selected from F, Cl, methyl, methoxy, and methyl, methoxy,
trifluoromethyl, trifluoromethoxy, difluoromethyl, difluoromethoxy,
fluoromethyl, and fluoromethoxy; and

Rs and Rg together form C.g alkylidenyl or Cs.g alkenylidenyl, or Rs, Re
and the carbon atom to which they attach together form Cs.7

cycloalkyl.

30. The compound of claim 25 wherein
Xis O;
Y is O or S; and
Zis O.
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al lyl sul fanyl]-phenoxy}-acetic acid; 15
{4-12,2-Difluoro-3-(4-trifluoronethyl

WO pivsnaneyd - propyl sul fanyl ] -2-nmet hyl - phenoxy}PEr/es1004/030188

aci d;

{2-Methyl -4-[2-(4-trifluoromethyl-phenoxynet hyl)-[1, 3]
di oxan-2- vyl net hyl sul fanyl ] - phenoxy}-acetic acid,
{4-[2,2-Dinethyl -4-(4-trifluoromethyl - phenoxynet hyl ) -

1 O - . .
Sr-Tufiabpladorfleim 25, whereln B and Re together form e
[ Z?N@lhﬂnynel( Cs.pdikeergigient] horl R IRsydrelihbaaybgr aloentayhich
cetic aci
{4lhey. ?H‘a@ifﬁlt‘?ﬂ%h%f Tor (s SyeIRdHy | - phenoxymet hyl ) -al Iyl
sul fanyl ]-2-nmet hyl - phenoxy}-acetic acid;
{4-[2-(4-Met hoxy- phenoxynet hyl ) -al | yl sul fanyl - 2-met hy
:B2 ﬂhemmpog@@p%/ elainp 85 awherein Rs an I%/e are independently selected

165 IRV LG RISARUTEEDY bk Al L SURERTSN, G
( chmbalmr©mmwa%xwzcg foyoloalylsn gyl pfokoutho Gt h

{arahpsyyCaps A b P smenalyibpiamy

sul fanyl ] - phenoxy}- acetic acid; 126 WO 2005/ 030694
PCT/ US2004/ 030188 {2-M _ i ]
33.Ateycampound of glaim ga mdiaseinym iphaneyiset-hyl ) - al | yl sul
fanyl ] - phenoxy}- acetic acid;

{2-Methyl -4-[3-(4-trifluoronethyl
3phEnecpmpmunddf elansa wWhemreyd Y-ipBenoxy}- acetic aci d;
5 {2-Methyl -4-[2-(4-trifluoronethyl

- phenoxy) -al | yl sul fa nyl]-phenoxy}-acetic acid;

{35 “Tihé &ddlpound of claim 1 which is selected from:

4-trifl uoromet hyl - phenoxynet hyl but yl sul f anyl
gZTM@}({M-4[ r{éﬁ%ﬂw}rorggﬁ} -ghg@q)w%ethy )Ilylsulfgnyl] phenoxy}

id-tert-Butyl -phenoxynmet hyl )-allyl sul fanyl]-2-me
éﬁ [czaéwenox -acetic

(2 Methyl -4- {2 [2-(4-trifluoromethyl-phenyl)-ethyl]-allylsulfanyl}-phenoxy)-
acetic acid;
{2-Methyl-4-[2-(4-trifluoromethoxy-phenoxymethyl)-allylsulfanyl]-phenoxy}-
acetic acid;
{2-ChIoro-4-[2-(4—trifluoromethyl-phehoxymethyl)—alIyIsquanyl]-phenoxy}-
acetic acid,
{2-Methyl-4-[3-methyl-2-(4-trifluoromethyl-phenoxymethyl)-but-2-
enylsulfanyl]-phenoxy}-acetic acid;
{4-[3,3-Difluoro-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyi]-2-
methyl-phenoxy}-acetic acid,
{3-Chloro-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-phenyl}-
acetic acid;
{2-Methyl-4-[1-(4-trifluoromethyl-phenoxymethyl)-

cyclopropylmethylsulfanyl]-phenoxy}-acetic acid;
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10 aci d;
{4-] 2- (4 | sopropyl - phenoxynet hyl ) -al | yl sul fanyl ] - 2-net

whgiospoBenoxy} - aceti c acid; PCT/US2004/030188

{2-Chl oro-4-[2-(3, 4-di chl or o- phenoxynet hyl

)-al lyl sul fanyl]-phenoxy}-acetic acid; 15
{2-Chloro-4-[2-(4-trifluoronethoxy-phenoxynethyl)-ally
| sul fanyl ]-phenoxy}- acetic acid; {4-[2,2-D

ore e TERaRYy 2 Sy PametarAnen ymely-pentyisultanyt-

R }a@&@tadrd aci d;
2-Chl'oro-4 3_di met h 4-trifluoromet hyl - phenoxy

r{#d%ﬂs@hl’o&%ﬂh}?DOW@KﬂhéQ §ulga@yﬂ12cm§g]yaphenoxy}-acetlc
%gi Chloro-4-[1-(4-trifluoronethyl-ph enoxynethyl )-
yS'r opropyl m et hyl sul fanyl]-phenoxy}-acetic acid,

{ 3-{@HPaEA-DigHloD-phierexiiyiet i )allytsuifahybRanethiylphermxybagetic
) - propylsulfanyl] phenyl } -acetic acid; 25
p8lden| or 0- 4-[ 2, 2- di net hyl - 3- (4- trlfluoronethoxy phenox

3_{%1[?5(?045?1%@{%6 ﬂ)herﬂi&?ﬂ]\ékl}yl)aélﬁwmfaﬁy‘l! d:maethgl-phenoxy}-acetic

agid¢4-trifl uoronet hyI phenoxymet hyl ) - but - 2-

e pyfgﬁ;;}@rggx%zi@*ﬁmﬂu&bn%w p%eﬁﬁkﬁfgl?iggﬁgylsm%?)?gﬁ@ﬁ’élﬂﬁ

I's acetic acid [[4-
phehdxyleacetizt dujd;) phenoxy] rret hyl ] - 2- pr openyl ] t hi o] pheno

b B A SRR ygpor
fpustaman I 11 15 2 28 29 55 na
o oL a9, L Wi S BB
e TP
c on{delg, 2-|Djfhuoro 3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-
phenoxy}—acetlc acid;
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-[1,3]dioxan-2-
ylmethylsulfanyl]-phenoxy}-acetic acid;
{4-[2,2-Dimethyl-4-(4-trifluoromethyl-phenoxymethyl)-[1,3]dioxolan-4-
yimethylsulfanyl]-2-methyl-phenoxy}-acetic acid;
[2-Methyl-4-(2-phenoxymethyl-allylsulfanyl)-phenoxy]-acetic acid;
{4-[2-(4-Chloro-3-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-2-methyl-
phenoxy}-acetic acid,;
{4-[2-(4-Methoxy—phenoxymé.thyl)-alIylsuIfanyl]-2—fnethyl-phenoxy}—acetic
acid;
{4-[2-(4-Dimethylamino-phenoxymethyl)-allylsulfanyl}-2-methyl-phenoxy}-
acetic acid;
{2-Trifluoromethyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-
phenoxy}-acetic acid;
{3-Chloro-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}-

acetic acid;
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of claim37. 10 39. The conpound of claim 1l which is
{2-methyl -4-[2-(4-trifluoronethyl -

w@b@sosseet hyl ) -al | yl sul fanyl ] - phenoxy} - acet i cPE/US2004/030188

40. A compound of Fornula (I1): OHRL 15 RS 11
wherein X is selected froma covalent bond, S, and O;
20 YisSor0; Rl and R2 are independently selected from
H, Cl 3 alkyl, Cl1.3 al koxy, halo, and NRaRb wherein

Ra and Rb are independent H or I v 12
oAb E- P RBER oY s Re At 2Ly suIray phenoxy)-
{l%ﬁio ently sel ected fromH, halo, cyano, ClL 5

hydroxy, C 2-4 acyl, Cl_4 al koxy, and NRcRd
vvhe{ﬁfMetrR¢-4a[|3€£‘/’rFtdﬂlmr@mel’tm(ﬂ'@ben@eﬁtbl&&-emﬂSLUJ‘E“E']'&“WDXY}-
groyl ded that R3 and R4 are not both H 5 R5 and R6
¢G4 dEbendent | y sel ected from hal o, phenyl, CL.9

al kylmefhyl-8-[2akidfyorofitidyl-phlero)- all@%uﬁaraylkplnmh@oy}'-,acetic
C3 7 cycloal kyl, C8_7 cycl oal koxy, C3

a@?m oal kyl - C1. 7al kyl , C3_7cycl oal kyl - Cl1. 7al koxy,

L0 ifibo SRt heﬁesd methyl)-butylsulfanyl}-2-methyl-
{'Z/gycl oE(yy/l o% IClo7a ko%?y? ¥L Rg )an yR6 toyg]et her y
bbemmcyj} @ceﬂdqald denyl or C3_9 aI kenyl i denyl;or R5, R6

SRR SRR kA gy scetc
heiger ocyclyl; nis O, 1 or 2; and 15
{4-[2-(4-1sopropyl-phenoxymethyl)-allylsulfanyl}-2-methyl-phenoxy}-acetic
acid;
{2-Chloro-4-[2-(3,4-dichloro-phenoxymethyl)-allylsulfanyi]-phenoxy}-acetic
acid;
{2-Chloro-4-[2-(4-trifluoromethoxy-phenoxymethyl)-allylsulfanyl]-phenoxy}-

“acetic acid;

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

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

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

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

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

{3-Chloro-4-[3-methyl-2-(4-trifluoromethyl-phenoxymethyl)-but-2-

enylsulfanyl]-phenyl}-acetic acid.

36. The compound of claim 1 whicH is acetic acid, [2-methyl-4-[[2-[[4-
(trifluoromethyl)phenoxylmethyl]-2-propenyl]thio]phenoxy]-.
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mis 0, 1 or 2; or a pharmaceutically acceptable salt
thereof. 20 41. The conpound of claim40 wherein X is

W®E2@5/080694 42. The conpound of cl ai m 41 wher ei nPXI/US2004/030188

43. The conpound of claim40 wherein Y is 0. 25 44.
The conpound of claim40 wherein Y is S. 45. The
conpound of claim40 wherein mis 1. 30 46. The
compound of claim40 wherein mis 2. 129 WO

2005/ 030694 47. The conpound of claim 40 wherein n is
PCT/ US2004/ 030188 48. The conpound of claim40 wherein

5?[ A@Pﬁa@agélﬁldang@rﬁswﬁéﬂ &dméﬁélgﬁta%mﬁd&@dﬂan‘}Joi%lalm 1,

al kox , , and Br 49. The conpound
of 1<ﬂ 47718826028, e'49n3§18@d136R2 are independent|y
selected fromH, nethyl, nmethoxy, F and . 50. The
conpound of cl aim40 vvherei n R3 and R4 are

BBdfﬁ%!Hg?tngrﬁir@Qireﬂgbﬂéflig f;m@ngem&émm} a PRAR-delta

ace , a . C

of me@zaﬁ@@@%ﬁ@?fg.%mﬁ@et@q %@H&?&éﬁf’W' t&ﬁ@%?@% ?8%’ in
H, nééd &t tr?é‘t}’rfgrﬁ)é}bha%%t!é(utgcaﬁg@ﬁg@ﬂ\)@e%ouﬂﬁ)ﬁﬁe cdmBosition

npound o alm50 wherein R4 is independently
selcr;fmlmm BfomF, d, nethyl, nethoxy,
trifluoronmethyl, trifluoronethoxy, difluoronethyl,
di fl uor onet hoxy, fluoronethyl, fluoronethoxy,
aol P dbfripsand wEtlzith,1 whith ds {infethwodel@etdHdRyoromethyl-

di chl orof | ug d.di chl.or of.l uor pnet hoxy. 20
53. PHEfOXY, éﬁgghﬂ%/‘”@"é(ﬁrﬂh&ﬁ W}e?‘:&tﬁal%]ol s sel ected
from net hyI nmet hoxy H d, Br, I, OH -CH(CF3)2,

CF3, -OCF3, -N(CH3)2, -O CH200OH, and - COCH3, and R4
i44). Ae:loamcwdfcrfdﬁﬁrmulqill) and met hyl .

R4
O)\/ X \@fZ R4
YMS e i: :R3
V R Re
wherein

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

R4 and Rz are independently selected from H, C4_3 alkyl, C1.3 alkoxy, halo,
and NRaRb wherein R, and Ry, are independently H or Cq_3 alkyl;
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54. The conpound of claim40 wherein R5 and R6
together form Cl1_ 9 25 al kylidenyl or C3_9

wa@bdwsnogichdenyl , or R5, R6 and the carbon at om PCT/WR20041030188

they are attached together form C3_7 cycl oal kyl .

55. The conmpound of claim40 wherein R5 and R6 are

i ndependently selected from halo, phenyl, Cl1_9 alkyl,
Cl1.8 aIkoxy,yC2.9 al kenyl, C2_9 al kenyl oxy, C3.7 30
cycl oal k

, C3 7 cycl oal koxy,
C3 Rucand i?alak%lnﬁéﬁegé oy Se?%%e%f?m Fah @91 @0 Caiglid
LKy, in Rc and R
*§c¥§+g§|éé°§’ gl 7ayE)éh(ij GW\?\Br%BOS/aQSOG%ire
PCThdﬁQé)WFMSOiBBC%aTRMb mmmt Be apf draredafiketetin
R3 is selected fromH F, d, nethyl, and nethoxy,
and R4 is selected from F CI acetyl nmet hyl ,

MetROXNd Relafé fddé@léﬁdémﬂwdseledited filowohaloepheny, C1.o alkyl, Cq.g
11 LakonaterthCrarkaneher Aoalil, 627 cydoatkory, Cs
chl o ! \gHi ralkbypr ApbikyRkg-C,.salkyl
di c%&glgcl?myﬂgr géqrrgil @’é)/cyc QP(@ 7corrg}?)u gf cl g.ll m9| S
wheaired 635«1yql@lkssé®>eecwalkmmoﬁ CF3, nmethyl, d, and
met hoxy, and R2 is selected fromH, d4, and net hyl . 10

58. The conpound of claim40 wherein X is 0Oand Yis
0. 59. Rbend Gimogetdeoforrrl Gi.galkidehgl @i Gs.9élkenyidanyl;or Rs,

S. 15_60. The c nd of clajm40 wherein, X
coval ent Rbai TangeponaAiam Buyie By aaRae 1 prdom
40 whi chc c&c?oé’ﬂ%}l'ﬁr"& 4r blreirbefed heterocyclyl
(trifluor orret hyl ) phenyl ]t hi o] nmet hyl ] -2-propenyl]thio]p

henoxy] -acetic acid. 20 131
nis 0, 1or2; and

mis 0, 1or2;

or a pharmaceutically acceptable salt thereof.

41.The compound of claim 40 wherein X is S or O.
42.The compound of claim 41 wherein X is O.
43.The compound of claim 40 wherein Y is O.
44. The compound of claim 40 wherein Y is S.
45.The compound of claim 40 wherein m is 1.

46. The compound of claim 40 wherein m is 2.

129



10

15

20

25

30

WO 2005/030694

PCT/US2004/030188

47.The compound of claim 40 wherein n is 1.

48.The compound of claim 40 wherein R4 and R, are independently selected
from H, Cisalkyl, Ciz3alkoxy, F, Cl, and Br.

49. The compound of claim 48 wherein R¢ and Rz are independently selected

from H, methyl, methoxy, F and Cl.

50. The compound of claim 40 wherein Rs and R4 are independently selected
from H, halo, cyano, acetyl, C1.2 alkyl, and C4.2 alkoxy.

51.The compound of claim 50 wherein Rs is independently selected from H,
F, Cl, hydroxy, methyl, and methoxy.

52. The compound of claim 50 wherein R4 is independently selected from F,
Cl, methyl, methoxy, trifluoromethyl, trifluoromethoxy, difluoromethyl,
difluoromethoxy, fluoromethyl, fluoromethoxy, chlorodifluoromethyl,

chlorodifluoromethoxy, dichlorofluoromethyl, and dichlorofiuoromethoxy. -

53. The compound of claim 40 wherein R3 is selected from methyl, methoxy,
H. Cl, Br, I, OH, —CH(CFs3)z, CF3, —OCF3, —N(CH3)2, —O—CH,COOH,
and —COCHs, and R4 is selected from H, Cl, and methyl.

54. The compound of claim 40 wherein Rs and R together form Ci.9
alkylidenyl or Cs.g alkenylidenyl, or Rs, Rg and the carbon atom to which
they are attached together form Cs.7 cycloalkyl.

55. The compound of claim 40 wherein Rs and Rs are independently selected
from halo, phenyl, C1g alkyl, C1.g alkoxy, Cz9 alkenyl, Cz.¢ alkenyloxy, Cs-7
cycloalkyl, Cs.7 cycloalkoxy, Cs.zcycloalkyl-Cq.7alkyl, Cs.7cycloalkyl-Cy.
;alkoxy, Cs.zcycloalkyloxy-Ciealkyl, and Cs.zcycloalkyloxy-Cq.7alkoxy.
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56.The compound of claim 40 wherein Rj is selected from H, F, Cl, methyl,
and methoxy, and Rsis selected from F, Cl, acetyl, methyl, methoxy,
triluoromethyl, trifluoromethoxy, difluoromethyl, difluoromethoxy,
5 fluoromethyl, fluoromethoxy, chlorodifluoromethyl, chlorodifluoromethoxy,

dichlorofluoromethyl, and dichlorofluoromethoxy.

57.The compound of claim 40 wherein R is selected from H, CF3, methyl, Cl,

and methoxy, and Rzis selected from H, Cl, and methyl.

10
58. The compound of claim 40 wherein Xis O and Y is O.
59. The compound of claim 40 wherein Xis O and Y is S.
15 60. The compound of claim 40 wherein X is a covalent bond and Y is S.

61. The compound of claim 40 which is [2-methyl-4-[[2-[[[4-
(trifluoromethyl)phenyljthio]methyl}-2-propenyl]thio]phenoxy]-acetic acid.

20
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