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15 BACKGROUND OF THE INVENTION

~ The invention features 4-((phenoxyalkyl)thio)-phenoxyacetic acids and
analogs, compositions containing them, and methods of using them.

20 A member of the nuclear receptor family, a group of ligand-activated
transcription factors, the peroxisome proliferator-activated recepior alpha (PPAR
alpha or PPAR0) is a necessary transcription factor regulating genes relating to

fatty acid metabolism and insulin action.

25 PPAR alpha receptors are found predominantly in the liver. The genes
regulated by PPAR alpha include enzymes involved in the beta-oxidation of fatty
acids, the liver fatty acid transport protein, and apo A1, an important component
of high density lipoproteins (HDL). Selective, high affinity PPAR alpha agonists
increase hepatic fatty acid oxidation, which in turn decreases circulating

30 triglycerides and free fatty acids. Known as treatments for hyperlipidemia, |
fibrates are weak PPAR alpha agonists.



5 7647, GW 9578, and GW 9820 (d axoSmithKline). Diabetes is a disease
caused, or contributed to, by nmultiple factors and characterized by
hyper gl ycem a whi ch nay be associated with increased and premature
nortality dudvQ¥oyM#19¥creased risk for microvascul ar and ROI/K829p4086628ul ar

di seases such as nephropat hy, neuropathy, retinopathy, atherosclerosis,

pol ycystic ovary syndrone (PCOS), hypertension, ischema, stroke, and heart

di sease.  Type fiinBlaldsooh DBIAR SHHEI SO SRNARRY sorgl ] ol ency of i nsulin,
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st or age i TE4MEWeIRA andrAWRALA (ElaxeimithKlinepr essi on of i polysis in adi pose

tissue as well as glucose 20 production and secretion.in liver. Many Type |
di abetics are al so obese, and obesity is believed to cause and/or

exacer bat e manpidbetés s sadidessectised; otdantrbuted o) bpsnidiiple fastyrsat t di sease,
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15 | due to a profound resistance to insulin regulatory effect on glucose and lipid
metabolism in the main.insulin-sensit‘ive tissues, i.e., muscle, liver and adipose
tissue. This insulin resistance or reduced insulin sensitivity results in insufficient |
insulin activation of qucose uptake, oxidation and storage in muscle and
inadequate insulin repression of lipolysis in adipose tissue as well as glucose

20 production and secretion in liver. Many Type Il diabetics are also obese, and
obesity is believed to cause and/or exacerbate many health and social .problems
such as coronary heart disease, stroke, obstructive sleep apnoea, gout,
hyperlipidemia, osteoarthritis, réduced,fertility, and impaired psychosocial
function. |

25 .

A class of compounds, thiazolidinediones (glitazones), have been
suggested to be capable of ameliorating many symptoms of NIDDM by binding to
the peroxisomé proliferator activated receptor (PPAR) family of receptors. They
increase insulin sensitivity in muscile, liver and adipose tissue in several animal

30  models of NIDDM resulting in correction of the elevated plasma levels of glucose,



5 Many PPARy agonists currently in devel opnent have a thiazolidi nedi one

ring as a conmon structural elenent, PPARy agonists have been denonstrated
to be extrenely useful for the treatnment of N DDM and ot her di sorders

i nvol ving | WORD41B8i st ance. Troglitazone, rosiglitazomCT/B5280448638i t azone
have been approved for treatnment of type Il diabetes in the United States.
There is also 10 sone indication that benzi nm dazol e-contai ni ng
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25 and TRINSGI FesistRaRef T Moitegpne Jraioiigaaneanddriogliiezape Aydvedgdinype, such as
AVANDI A(r el ; : : tF f
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recept@r tamelipdicatien thaebendimitazolercdntéiematthiazalidinadioreidedatipesmalel t a ( PPAR
delta or PPARS), is also necessary t scription factor. reported to be
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expendi t uqgqgEthidfy, del ta has been 3 WD 2005/ 041959 PCT/ 1152004/ 036028 shown
to act as a "gateway" receptor nodul ati ng the expression of the other PPARS
(Shi et al., 2002, Proc Natl. Acad. Sci USA, 99(5): 2613-2618). Each

i ghest oxpr oG dara sy BsedSh (CUBTIEpEaleht b Bria ehd I Rn® 008 | Ssuie
and 3)5PPABSociated with other disease states such as diabetes and obesity. Many

population studies have attempted to identify the risk factors for CVD; of these,

high plaéma levels of low density lipoprotein cholesterol (LDL-C), high plasma

levels of triglycerides (>200 mg/dl), and low levels of high density lipoprotein

cholesterol (HDL-C) are considered to be among the most important. Currently,

720 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 PPAR« subtype, such as LOPID® (gemfibrézil)

25 and TRICOR® (fenofibrate), and agonists of the PPARy subtype, such as |
AVANDIA® (rosiglitazone maleate), are used for the treatment of dyslipidemia
and diabetes, respectively. Another member of this nuclear receptor family, the
peroxisome proliferator-activated receptor delta (PPAR delta or PPARS) is also a
necessary transcription factor reported to be involved in regulating genes '

30 involved in lipid metabolism and energy expenditure. PPAR delta has been



5 has the widest distribution -- ubiquitously in adult rat (Braissant et
at., 1996, Endocrinology 137(1): 354-366) and in all the human tissues
tested to date, including liver, kidney, abdom nal adi pose and skel et al
nmuscl e (Aubwewbosau1sd ., 1997, Di abetes 46(8): 1319- 1327)RCTIR2REH84928 v,
potent |igands for PPARS have been published, providing a better
understanding of its function in lipid nmetabolism The main effect of these
conpounds, i'n db/db m e (Leipowitz et al.. 2000, FEBS Lert. 473(3):333-336)
and obes8hoWalQac ﬁﬁg%&("@’ ip'iﬁéﬁpté’f "bﬂd,u'a%@ﬁ?e ?’FRS%S.S'%PF".H"G,@%( Sol . USA
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(HDL- C) and a decrease in triglycerides, wwth' little effect on glucose
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of HDY, ngﬂnteg‘ﬂa%%resgbbs.yii leBROSRIRkH .Sﬁé“téggﬁﬁﬂ(g?%é A o9 Al (ABCAL)
(Lawn et Eabocrirdd@gy 137(1F 354-366)\andtin ghtheomurman {i8juesrestedra tiate, PPARS
activation has been shown .to i.ngrease HDL- vel through ranscriptional
regul at i Busingy 1“(’69)"\%1"%8%'” |a.d,'p°§6@%’ S%Pt‘?i?' rmcf‘e (Rlibbeut of415°" & 98(9) :

5306- 5313 pg7 Thiapetss 4618131 RN3Df). ABCAL nRNA expression in macrophages,
PPAR8 agoni sts may increase HDL-C | evels in patients and 25 renbve excess

chol esterol from'lipid-laden macrophages, thereby inhibiting the
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nyperBnol et Perei. ok tigRA%s REPERER nevk el Mlaiied Blerdoe Lo c bu
show i bphsr ghderstanaimgdilits@unctiod i Nipidir&taboksn. The niihBifeosithedes t hat have
| ow potency and induce onl ition, like the

| 0 nodest HDL-C el evation. In add ,
fi br at es COBPOPPARID ﬁ'@{ghir%'%%lrﬁik}o‘ﬂps@i 3ledle® REBYILeHATHBE3331938Hdi t i onal
i sk f f / ' I di
and i abeldobBe sl RO Dt STl 2p8h R N Ao e Cont 11 bute to
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THE Al\gsoglné\-g ég\ércg]a:se%ﬁél%é\lri e'é'?/\%lltlgliﬁfgsef LN glucose (although insulin

| levels were ‘decreased in monkeys). 'HDL-C removes cholesterol from peripheral.
cells through a process called reverse cholesterol transport. The first and rate-
limiting step, a transfer of celiular cholesterol and phospholipids to the
apolipoprotein A-| component of HDL, is mediated by the ATP binding cassette

20 transporter A1 (ABCAT1) (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

25 remove excess cholesterol from 'lipid-laden macrophages, thereby inhibiting the
development of atherosclerotic lesions. Existing therapy for
hypercholesterolemia includes the statin drugs, which decrease LDL-C but show
little effect on HDL-C, and the fibrates, the PPARo agonists that have low
potency and induce only modest HDL-C elevation. In addition, like the fibrates,

30 PPARS agonists may also reduce triglycerides, an additional risk factor for



May-Jun), 111(3), 241-8). 5 Exanples of known PPAR delta agonists variously
useful for hyperlipidem a, diabetes, or atherosclerosis include L-165041
(Leibowitz et al., 2000) and GW01516 (A iver at al., Proceedings of the
Nati onal Ac¥@AIPS/841959Sci ences of the United States of AnBFTUS200#0%428 098(9),
5306-5311). 10 Treatnent of differentiated THP-1 nonocytes with GAb01516
i nduced ABCAl rrRNA expressi on and enhanced chol esterol efflux fromthese
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independ&%v‘yu el1e,q¥:§a% H and C 1.4 alkyl; 5 each of R3 and R4 is

i ndepend eI ec H hal o, cyano, C1_4 alkyl, Cl.3 alkoxy, and
NRoRds V\/nerel n each of Rc and Rd is independently:

Examples of known PPAR deita agonists variously useful for
hyperlipidemia, diabetes, or atherosclerosis include L-165041 (Leibowitz et al.,
2000) and GW501516 (Oiiver et al., Proceedings of the National Academy of
Sciences of the United States of America (2001), 98(9), 5306-5311).

10 Treatment of differentiated THP-1 monocytes with GW501516 induced ABCA1
mRNA expression and enhanced cholesterol efflux from these cells.

BRIEF SUMMARY OF THE INVENTION

15 The invention features compounds of Formula (1) below:
OH Ry
Rs Reg N
Y \/ \\\ Ha
AN,
|
Wherein
20
mis1,2or3;
nisOor1;
25 XisSorO;
YisS, CHz 0r O;



selected fromH and C 1-4 al kyl; and wherein at |east one of R3 and R4 is
not H, and 10 each of R5 and R6 is independently selected fromH Cl1.5

al kyl, CL.5 alkoxy, C3.5 cycloalkyl, (C3. cycloalkyl)Cl.3alkyl, and NReR1,
wher ei n eacﬁwoéﬂﬁﬁéwﬁ%d RL is i ndependent |y sel ected froﬁﬁmﬂéﬂﬁmmmmnialkyl
or R5 and R6 together to form Spiro C3.6 cycloal kyl, or spiro 5- or
6-..nmenbered 15 heterocyclyl having between 1 and 3 heteroatons sel ected
fromO, S, and N, and each of R7 and Re is independently selected fromH,

Cl1.5 alkyl, and C3.5 cycloal kyl; 20 or phar maceut i callig accegmabl e salt
t hereof . The Hma@ﬁtmmeam@@er@anw&e@%ﬁem i Gnsalkab - alkPidalhe or nore

25 conpounds ghy PRI, ubbleif BELPOPRSSIDRCKIA GeorGBhAY ECicOloa®ei ot - These

conposi tions an ther 1 nc i ona

phar maceut i cabhy Gagj alkgl; agents, such as I|p|d | owering agents or

bl ood- pressure |owering agents, or both. 30 6 WD 2005/ 041959

PCT/ U82004/ 036028 Anot her aspect of the invention includes nethods of using

the discl osedg sa%ﬁnggﬁd% BOARREntbARPsdIdbtéd HoRHS, REbNGM of @}, t reating,

preventing, or itin rogression of, a condi tion dlrectly or
i ndirectly medlkgt, & sla}kdxwand UacRa wigadid eachof R andifds intependentlyi s not

ovary synd SRR BLABRC tedidra B WhEBH lea e ARFANLBER i Yor uer,

i nfl anmat i on, hgpHaeAgt , car di ovascul ar di seases, Metabolic X Syndrone,
hyper - LDL- chol esterolem a, dyslipidema (including hypertriglyceridem a,
hyperl®hol est erol emi a, mi xed hyperlipi denia, and hypo- HDL-chol ester.ol eni a),

at her oscl er osig§ . QPRSI dné RARING PRl SEI18GEE Rl AL 9 hikyl, C1.s
alkoxy, Ca.5 cycloalkyl, (Cas cycloalkyl)Cy.3 alkyl, and NReR, whereln each
of Re and Ry is independently selected from H and C 14 alkyl; or Rs and R
together to form spiro Cs.¢ cycloalkyl, or spiro 5- or 6-membered
15 | heterocyclyl having between 1 and 3 heteroatoms selected from O, S, and
N: and

each of Ry and Rs is independently selected from H, C1.5 alkyl, and Cs.s
cycloalky!; |
20
ora pharmaceuiically acceptable salt thereof.

The invention also features compositions that include one or more
25 compounds of Formula (l) 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.

30



10 lipid netabolismand energy honeostasis conplications thereof. One
enbodi nent of the present invention is a nethod for treating a PPAR

medi ated condition, such as a PPAR delta-nedi ated condition and optionally
one or nor 7EPEARNEPPYha- or PPAR gamma- nedi ated conditi BAYUSHAIEIR0PPAR 15
al pha- or PPAR gamma- nedi ated condition(s) nmay be the sane as or different
fromsaid PPAR delta-nedi ated condition, said nmethod conprising

admi ni st eri ng Arothér 45petesfthé thveatish plciudes aiatReds ¢ Uiy thecdsdibse | Y
effective anmount of a conpound or conposition described herein. 20 Anot her

enbodi' nercormgoundé gicenwesitions dhyariwsirethodiionyaating, Aravaingi 8y t he  onset

method canpoiibp e BRErEROALER 3P RgRion BRI RLBITIRAR' 7 =€
phar maceyditaaldaid ebheidon ireluaiespinit i hodlinitsdtodidbetescoaprospathgn descri bed

herein. 25 Exangl es of Condiqi)} ons that cap be hreat ed, wth a PPAR-delta
agoni St riencoRalRY, FREIpeRARY.INONCYSHS SRy ayniiemes NYRellesascherlia.di seases,

Vet abol i &Xyo SHAABRBowd 6410 AaHFH AR Aardtt RArdBlahiph epteasal o

hyper - LDL- est em a, dyslipidema, atherosc ler osi's, an esity.

Dysl i pi devigtab8lic Xrisynaerse hiyyperdDlgthalesteratemia, dystigidemia {inblygdimgl i pi dem a. For
exanple, . 7 WD 2005/ 041959 PCT/ US2004/ 03602 Lpidem a (including

hyper | i piWBﬁﬁﬁglyﬁ%S’éedB'aoﬁ%p%g%ggm FMEL %S ﬁ‘%ﬂ?@,&“ﬂ@nai‘? hﬂﬁ%’: | ow HDL (<
35 or 40 gl dholesterelentia), atheresdistosis( sbedt), Al ethbr digoelidhé edlateBlio (> 150
ng/dl). 5 Exanples of conditions that can be treated with a PPAR

al phdlagdipicsmetabedisTRNISSRATEY Remropigsisiemmisations3patadne) , dysli pi deni a,

hi gh bl ood pressure, obesity, inpaired fasting glucose, insulin resistance,
type Il diabetes, atherosclerosis, hyperchol esterolem a,

hypertri gl ycerdrkesmbodameht ob thegprestut inwentish ésia oetbad fari tesatihg a PPAR

mediated condition, such as a PPAR delta-mediated condition and optionally one
or more PPAR alpha- or PPAR gamma- mediated conditions, which PPAR

15 alpha- or PPAR gamma-mediafed condition(s) may be the same as or different

~ from said PPAR delta-mediated condition, said method comprising administering
to a patient in need of treatment a pharmaceutically effective amount of a

compound or composition described herein.

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

25 .

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

30 includes hypertriglyceridemia, and mixed hyperlipidemia. For example,



Addi ti onal features and advantages of the invention will becone apparent
fromthe detail ed di scussion, exanples, and clains below 8 W 2005/041959
PCT/ US2004/ 036028 DETAI LED DESCRI PTI ON The invention features conpositions
cont ai ni ng MMPWOUMAL0f Fornula (1) in the above Summar§CYERPHI6028 g

met hods of using them '5 Preferred conpounds of the invention are PPAR delta
agoni sts that have at |east one and preferably two or three of the

fol | owi nqjé;;h&ae srhémum@ en,p;d@ﬂnamayséeﬂet& %Lo?g{éfo%m

hyper chol €sterol em'a, yceri dem a, obesrty, di abetes
and/ or Matcalgdtlons: erﬁQk 61@5 ongo mﬁﬁ%d&%@%w@m@ QQOemg/dD)and)werl ng

triglycer ri free fatty acids, and 4) decreasing insulin
| evel s. 'H'&?g!?en% %g{_@f C and triglyceri de levels is beneficial for
cardi ovascul ar health. In addition, decreased |evel of triglycerides and

free fatty acids contrl but es tg reduce obesity and aneliorate or prevent
di abetSes. " 15 Ao@snBiea@ conqiiirnsdapkean bg treatedwilhen PPAR alpha-ag8Risbunds of the

ALY °an@ﬁ@lﬂ}i@r%rﬁgmo?W%E%ygrdg?rﬂé)ggyslm a, highol r%e)pn*égé ePPAR del ta

agoni st s ha' agoni st's ere’ t He conpoun ' EC50
potency gledsity mg)atimdﬁmwumsel, fsubs sesisiamcel) tybesiMimbdtashe potency rel ating

to PPAR alpha js less than For, ex ferr PPAR
al pha- del Qtﬁewclﬁéﬁﬂﬁ’s@@e&? I %HEBHWE(EBJYHQ%IG.&QH% a&ﬂ“@ Ty rel ating
to PPAR dglh l%heggﬁﬁs is less than 0.03 pMand where the potency relating to

PPAR al pha 1's | than 1 AM According to another aspect of the invention,
t he cdhpounds of the 25 invention are pan- PPAR agonl sts, nanely, conpounds

havi ng PPAR al . I t v referably
where the ECSORQ%B?%%TE%%% E@A%R%q 4Dda:‘eA ess @bf?:g\{'\'): % e ?orgtency for
PPAR al phizoinghé @etailetiftistussidiv) e)mmbleéleandcnlamsybdm PPAR gamma is |ess than 1

AM More preferred pan-PPAR agonists have an EC50 potency for PPAR delta
that is less than 0.03




9 WD 2005/ 041959 PCT/ US2004/ 036028 M a potency for PPAR al pha that is |ess
than 1 M and a potency for PPAR gamma that is less than 0.7 M PPAR delta,
bei ng ubi quitously expressed, can act as a gateway receptor 5 that

regul at es t Wwo ma504¢%58i on/ acti vity of other nucl ear recepRP@FES20HK6BE ot her
PPARs. For instance, PPAR delta has been shown to bl ock PPARynedi at ed

adi pogenesi s and acyl - CoA oxi dase expression; it has al so been shown to be
associated with the nucl ear peraARIED DESCHIPFRONI S SMRT (sil encing nedi at or
for retinoid and thyroid hornone receptors), SHARP (SMART and hi stone 10
deacetyl ase-associ ated repressor protein), and HDACs (histone deacetyi ase).
Thus, conditi Jhe idverin feaiwen caneppsitionsicestainiog cempovrdpt bormula (i h as

obesity  and type | abet an b \.ndirect medi at ed by PPAR del ta
(See, foin W%{Sh%‘ﬁ'ba%tseg‘fd_”; %Egﬁfﬁhﬂso% U9 ’f'.h%mcad. Sci USA, 99(5):
2613-4618). 15 Sonme aspects of the invention relate to treating
hypertriglyceri dem raising levels of HDL, |lowering | evels of LDL, and/or

a
| over i ng t ot aPrefesrasseasnraundspf decipyention ara P RARsite agonistethakbave ar e
associated wi_th i 1S | . e of side
effects, aSi?c%?‘ ggée (ﬂ?ﬁ%ﬁli&w}?; @g%%gﬁﬁégg@m%ﬁ@ Eﬁ%@ﬁtg{@@&?@ﬁ%ﬁg t her api es.
20 The i mgenbistired o pati¢rte withdypeichekstmblemia, Hyperpgigtérdemiaplow-s ar r anged
as follows: A Te

ns; B) Conpounds:; nt hesi s, D) Fornulation and
Adni st Fdl-omobpstiabiios BYPb Hetano T iRIdSTes)) iebrasBlnent o and
cl ai n®, A /t,q}q;yjl@e';aeg SRR HrES R Gcid, ah@r & rm"subj ect”
as usqu ﬁ%?%’?ﬂ%%?egs 0 aln a':?)-nal, préf efégﬁl fla amamle, Ilb:agisn? preferably a
human, whmsutindevaden impwvenjestin WPL1G aad trighiceride levels is beneficial for
cardiovascular health. In addition, decreased level of triglycerides and free fatty

acids contributes to reduce obesity and ameliorate or prevent diabetes.

15 According to one aspect of the invention, the compounds of the invention
are dual PPAR compounds, in other words, they are both PPAR delta agonists
and PPAR alpha agonists, preferably where the compound’s ECs potency
relating to PPAR delta is less than 0.2 uM and the potency relating to PPAR
alpha is less than 3 uM. For example, more preferred dual PPAR alpha-delta

20 agonists are those compounds having an ECs, potency relating to PPAR delta
that is less than 0.03 pM and where the potency relating to PPAR alpha is Iéss

than 1 pM.

According to another aspect of the invention, the compounds of the
25 invention are pan-PPAR agonists, namely, compounds having PPAR alpha,
PPAR delta, and PPAR'gamma agonist activity, preferably where the ECsg
potency for PPAR delta is less than 0.2 pM; the potency for PPAR alpha is less
than 3 uM; and the potency for PPAR gamma is less than 1 uM. More preferred
pan-PPAR agonists have an ECsp potency for PPAR delta that is less than 0.03



5 observation or experinent. The term"therapeutically effective anmount" as
used herein, neans that anount of active conpound or pharnaceutical agent
that elici t l,ogi cal or nedicinal response in a m

ani mal or %ﬂgﬁlﬁéﬁ i s being sought by a 10 researcher, 11;éﬁﬁée&r|4?1(%15“r?(f2§n

medi cal doct or or other clinician, which includes alleviation, pr event i on,
treat nent, or the delay of the onset or progression of the synptons of the
di sease QM@ SReAey f&epmﬂtwmi bt is Gewecthan an;cirides bbeney farRRARCt |y

medi ated by PPAR include, but are not 15 linited to, diabetes, nephr opat hy,
neur opat immm@tha‘tdpéeWhap@WnMstl c ovary syndrone, hyperten5| on, ischem a,
stroke, irritable bowel disorder, inflammtion, cataract, cardi ovascul ar

di seases, Metabolic X Syndrone, hyper- LCOL- chol esterol em a, dyslipidem a

(i ncluding hy WAR'cﬁiltﬁCBélrl_a%Elﬁlq@;to&wypéxméé”@de&éﬁ bel &% gatdwaiadceptor
hyper | i pi-dem a, and ho| est er ol em a) 20 at heroscl erosi s, obesi ty,

and otSherthai rgglulatﬁ%theeﬁmf essionactivily af etbermeniearreseriorsssiohs otbakost asi s

conpl i catd | ly effective
amoant - &4 AP o Eftance” PEARTOART S o SRAM R o RBT Bl Y o

phar maceydigijend8RNéand adi-CoAOtEdae éxpressiny; itaidsQiiso bbé sitdwietd be t he _
bi ol ogi cal or nedicinal response in a tissue syste animal or human that is

bei ng~ sowagsecialecawitb sepeiesn, reCHRIPECQrARIESERMS SMBTdan enging wedigiordoher
clinici a“BgM%%Bd'tﬂy yﬁérn?édefegbgﬁtp%@[@mh snﬁﬁ(ﬁ’?ta?ﬂ%éi&néhe di sease or

di sorder reate I C purposes ., Inhibiting the
onsetjgor dya@gtym -assariated cbps'essm lp)otemmglrtddﬂlBACs (histaniel deaekfyiase).ve 30

amount " refers t hat,, anqpunt ,.of actl e co ound or, phagnageuti cal
agent, 10 W?ﬁfgﬁ %@’3})5@%’ U§98’(¥3F earar|e8 %tog)s,, spgh gﬁﬁb?ﬂgﬁi on, that
treats OrarLdW%@w&abaea @étbb@ﬁburé&t@t rﬁéél@fed%y ppmwﬁs (@éeofora di sorder as
bei ng sought “by a researcher, veterinarian octo

ot her' cl i exacipe,. ShitRi€l., 202, Jtree Matl. Aead: §idi Qﬁpplgg(ﬁ d@@%@ﬁbﬁ’)ngtl ons of two

or nore drugs wherein, for exanple, (a) each drug is admnistered in an 5
i ndependently ther apeuti cally or prophylactically effective anount; (b) at
| easts 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.

20
The invention is further described below. The specification is arranged as
follows: A) Terms; B) Compounds; C) Synthesis; D) Formulation and
Administration; E) Use; F) Biological Examp‘les; G) Other Embodiments; and
claims. ' ‘
25
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one drug in the conbination is admnistered.in an anmount that is

sub-t herapeutic or sub-prophylactic if adm nistered al one, but is

t herapeutic or prophylactic when admnistered in conbination with the
second or adﬂ@yﬁéﬂﬁpﬂhrugs according to the invention; BET[U83004036028( or
nore) drugs are adm nistered in an anmount that is sub 10 therapeutic or

sub- prophylactic if adm nistered al one, but are therapeutic or prophylactic
when adnkni ;ﬁF@d toget her. Unl ess otherw se noted, as used herein and

whet her USed alone or as part of a substituent group, "alkyl" and "al koxy"

i nclude straight and branched chains 15 having 1 to 8 carbon atons, such as

Cl1-6, Cl-4, - 6 D . Of _an h r . unl ot herw se not ed,

i ncl ude bot h%hu%ﬁr%&f’ggcgﬁg uéﬁ@hﬁfeh’ {%E%ﬁbﬁﬁ{égfrﬁ@s&se%ﬁély anpl e, Cl-6al kyl
radi cal spignshaidmds blaférabltabiiman) whodiaslbeeh depolsjestl of treatiént! . | sobut yl
sec-butyl, t--butyl, n-pentyl, 3-(2-nmethyl)butyl’, 2-pentyl, 2-methylbutyl,
neopeht ybbsarvationy®r expeAment.  and 2- met hyl pentyl . Al koxy radicals are forned
from 20 the previously described strai ght or branched chain al kyl groups.

"Al kyl" and "al koxy" include unsubstituted or substituted noieties with one
or nore subsThé wrmfiserapeutivathseffertiveamolntaad usSed herirg n¥sansithat and 4

o S o7 kB S s Glaoch 3P
am nomet Gyl iS5 donsBT  HESRBRS hirRldF hiiréhaRaid8 basoubadyde hal oal kyl

(such as fluoronmethyl, chloronethyl, difluoronethyl, p thyl,
2- br efroerésgarcher,i Yeterinasina: medicaliogtos or etet gliniaiaye mhigh includesir oxyal kyi  (such

hyd t.hyl d W 2 ] I h
i nomet RTEtSh pretaicty Keathien, Gty HHB SPERMAsb oATRBRRSON of el ¥ Pl iy
ni troal kg},mf)ﬁjnkg/bﬁhkydiseasgandiabﬂdw beipdntrostedl kyl , heteroaryl al kyl, 30
y

het er ocyc al kyl , phenoxyal kyl , heteroaryl oxyal kyl (such as

2-pyridyl oxyal kyl), 12 WD 2005/041959 PCTI US20041036028

het er ocycl 1 owbnalit dirsett ordfdifadup nicdidt BpPRRE G é@t@ d Roal kyl al kyl
(such as IVES—QQPEyIIr, t hi op enyll al gyl (sucﬁlb?as phS- ala(ﬂy'l ,a(r:ar%oxyl al kyl ,
and 96 ofimitad do,(diabetes nephyopainy, meumpathy, irelinapadhy, ipetyspsticdevaryy sel ect ed

oL O BTt RS TR S LB ABcRBo Mammato,
cataract, cardiovascular diseases, Metabolic X Syndrome, hyper-LDL-
cholesterolemia, dyslipidemia (including hypertriglyceridemia,
hypercholesterolemia, mixed hyperlipidemia, and hypo-HDL-cholesterolemia),
20~ atherosclerosis, obesity, and other disorders related to lipid metabolism and
energy homeostasis complications thereof. |

For therapeutic purposes, the term “jointly effective amount” as used
herein, means that amount of each active compound or pharmaceutical agent,
25 alone or in combination, that elicits the biological or medicinal response in a
tissue system, animal or human that is being sought by a researcher,
veterinarian, medical doctor or other clinician, wh_ich includes alleviation of the
symptoms of the disease or disorder being treated. For prophylactic purposes

(i.e., inhibiting the onset or progression of a disorder), the term “ “jointly effective

30 amount” refers to that amount of each active compound or pharmaceutical agent,

11



5 groups having two of the same al kyl group such as di nethyl am no or
di ethyl am no. The term "al kenyl" includes optionally substituted straight
chain and BYQHEHEA'Nydr ocar bon radi cal s as above with aPCTERP4/GAES
car bon-carbon double 10 bond (sp2). Al kenyls include ethenyl (or vinyl),
prop-1l-enyl, prop-2-enyl (or allyl), isopropenyl (or 1 -nethylvinyl),

but 1 eyl b 2 GG £ SinRBRS B L biect B Endaybyl enyl " and so on

Hydr ocar ca vVing a mxture o bonds™and tripl e bonds,
such as Zrggressionbhandisordar as beiogpedgltbya tesegtcheheetsrimariad edighl i ncl udes

cycloal kenyl. G s and trans_or (E) and (2Z2) f.orns are included 15 within the
! %vent | orﬁip%tOAl%QﬁW“"? 'HW%J@{%&H?f‘?@?‘@?}('wel”}'lo'éﬁéovbéésrm'gﬁwﬁ ct‘fu}tN: onls
| ncl udi nﬁ’wol&'r”mcg%tddjg%% i Jor EXHIRIB! (69 @eh aARfls LbirAbleRetjn arThe term

"al kynyl "I ncl udes optional I'y substitu ed straight chain and ’Lranched
hydr osar lindepeadieolly $hergpeiivally of priophylattisally etecliveameumtciy) Bbleast i pl e 20

bond : kynyl,s. | J t hyny. \ Yl d t | s.
rydr ocar 90 it i ORGSR s M oA st BRrpRERE S e sucn
as 2-pe rHr%Db%:r&SEMillact&f ia@hinife’ddadond, byl thetapeaiicior ﬁobmlhbticﬁ(&ﬁén not

I ncl ude cycloal kynyl. 25 The term "Ac" as used herein, et her used al one

or as paradnynisiered ibsembination with e seraneoradditipnal dugeacsordigtotie m " acyl "

d s [ 1 | Cc=0
and one dpvaie: of () PofE(ol s PUBES ke Elirfgted A Bnt Gl js BUBIP, LE70
wi t hqgt Itheapattioor sal-ptophylacticCifadHinisie@dalombibut ara titergputictt CH2(C=0)-. 30
13 WD 2005/ 04]1959 PCTI U&ZOO /03%828 The term "hal ogen" or "hal 0" shall
i ncl ude iRsEB)YIRFMWNOR ATDIISENCY PPEHRE. The terns "aryl” or "Ar" as used

herein refer to an unsubstituted or substituted aromatic hydrocarbon ring
system such as phenyl and naphthyl. Wien 5 the Ar or aryl group is
substituted, iUnlassOthemdsenetedpaswsed heighsand whetherwsed @lenecon adegréndent | y

sel ected froMpYinfdnt Gy vantyls & ABSY incllddtaigtiefabradched ddins

15 | having 1 to 8 carbon atoms, such as Cy., C1.4, Ca.s, C2-5, Or any other range, and
unless otherwise noted, include both substituted and unsubstituted moieties. For
example, C1.salkyl radicals include methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, t-'butyl, n-pentyl, 3-(2-methyl)butyl, 2-pentyl, 2-methylbutyl,
neopentyl, n-hexyl, 2-hexyl and 2-methylpentyl. Alkoxy radicals are formed from

20 the previously described straight or branched chain alkyl groups. “Alkyl” and
"alkoxy" include unsubstituted or substituted moieties with one or more
substitutions, such as between 1 and 5, 1 and 3, or 2 and 4 substituents. The
substituents may be the same (dihydroxy, dimethyl), similar (chloro, flucro), or
different (chlorobenzyl- or aminomethyl-substituted). Examples of substituted

25  alkyl include haloalkyl (such as fluoromethyl, chloromethyl, difluoromethyl,
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,

30 heterocyclylaikyl, phenoxyalkyl, heteroaryloxyalkyl (such as 2-pyridyloxyalkyl),

12



(e.g., trifluoronethyl), fluorinated Cl-C8 al koxy (e.g., trifluoromethoxy),
hal ogen, cyano, Cl-Cs al kyl carbonyl such as acetyl, carboxyl, hydroxy,
amno, nitro, C1-C4 alkylamno (i.e., -NHCl-C4 alkyl), Cl-C4 dial kyl am no
(i.e., -N[OWE/IRP| ]2 10 wherein the al kyl groups canPEGEUSHE/EERE or
different), or unsubstituted, nono-, di- or tri-substituted phenyl wherein
t he substituents on the phenyl are independently selected fromCl-C8 al kyl,

Cl-GC8 al hei@f?csfémeky aRyAdHaCE: taﬂr&?/xdropgréﬁ&(ytdw)eﬂqk%kﬁg.@l (s ashal ogen,

cyano, ace car boxy di aI yI am no or

five or MeS a’éwl)eﬂ'efabhe@vblmyhﬁeyc ha\phﬁgalhylﬁ cawomwa&oybmwdrm gul écdild fromN, O

and S. The teroar | ents a,s

unsubsi tu@é‘h‘y@?m'gﬁggﬁpﬂ %{'Qﬁesr 'ng‘?%r' ﬁ%ﬁ%@ ﬁﬁ%@y&? fo?mofdrbi cyclic
aronat | cekamlesyﬁémmprdpﬁylashnsgnal:ﬁ;ﬁo Im@ﬂfyt&hﬁin@tlﬁ%dﬁm dislRyiaaiteo to three
het eroatons selected from20 N, 0 a S. The heteroaryl group may be

att ached gmURﬁrﬂa\h@Q M@aﬁbmsamec%lm@ﬁoumsm hdieethd@miv_ or n t he creation of
a stable get”r'ﬂ . Exanpl es of heteroaryl groups include, but are not
limted td enzi rﬁ dazol yl, benzi soxazolyl, benzofuranyl, benzopyrazolyl,
benzot hi adi azol yl, benzot hi azoly), benzothienyl, benzotriazolyl i

b lyl, L, fur, | furyl |
Undol 1 21 myl , ﬁ%&%ﬁﬁwkeﬁkﬁé&b‘ﬁeé Pl b ﬁ%tﬁﬂsﬁ stiaight REAATY | sor hi azol yi
i soxazol ancr%aiyardéarbw Fad'bdls aé’ﬁb@ié With at REEEERY ¥arboRWaHSE EAWIe

pyrldlnyl pyrlmd rrog@| qui nol i nyl, qui nolyl, thladlazolyl,
t hi a0l y|bondﬁs@phmnyl%ncludea nyl (orwwh plﬁe 1'ﬁ'éy|epf@§r%rﬁn¥jr eupliv)s

substituted h tuents

et udi ndsoRspretiALeh PR B BB SHRE LIRS et LTS
2085/ 041%§aWJdiﬁ%%ﬁW$iyﬂr®auMnnaM$hmw hyhﬁ(turecolr ddelsleopt ional ly
substituted nonarqmatic rin n n at ons t qQne

het er oat dengds and tripjp b@Pdﬁe?@?‘@éth% 'F\@Pe‘{i '(afi@@m‘éﬂ?‘ﬁmh}' %}‘”ﬁ"ﬂr the ring.
A het efow;@éq% .rr&)ee%tyé@hweaflecb,saaatﬁaaﬂslov E)saw(atfsﬁns BRIRERIABYI C, OF

fused. Exanpl'es of erocyc y. I nclude 5 cycl ohexyli m no, indazolidinyl,
i m ddgol iwithin theoinpériionay Alkepylpmeafzbmgwbstlpltp@wltbyqne or more substitutions

including, but not limited to, cyanoalkenyl, and thioalkenyl.

The term “alkynyl” includes optionally substituted straight chain an.d
branched hydrocarbon radicals as above with at least one carbon-carbon triple
20 bond (sp). Alkynyls include ethynyl, propynyls, butynyls, and pentynyis.
Hydrocarbon radicals having a mixture of double bonds and triple bonds, such as
2-penten-4-ynyl, are grouped as alkynyls herein. Alkynyl does not include

cycloalkynyl.

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

30
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pytidyl, pyranyl, pyrazolidinyl, pyrazolinyl, pyrrolidinyl, pyrrolinyl, and
thienyl. Unless otherw se indicated, heteroaryl and heterocyclyl may have a
val ence connecting it to the test of the nolecule through a carbon atom
such as 10 Y80PWAP41839 2- i i dazol yl, or through a het er oaPERUSENEPB6HRS

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

or of or abi y padannaRuess orohaigtEReTlAc SRR Bl ehfhed SR hPhet or oat om

noi eties. 15 Heterocyclyl and heteroaryl also include fused, e.g., bicyclic,
rings, such _as those optionally fused with an optionally substituted
carbocycl i c dhe tBnerasyyer /A as Yeed heareigirefepioareynsybsiitutagtarc ring. For

et or on R By Rl Ay BRARE 570 s 30eh X oy ahl YeBRrS| WWRBAL 1° .,

opt i gnalhey As Ubat'y"ltg(ljml?iisfs'ubeﬁtulmd, H}may measemvecta tbmemm}&tiiduiemswvhiblet er ocyc:c iC .
aromatic ring. Sai et erocycl i | ve- si X- menpber.e r tic ring fuse
M Cht here iidbnengentyseIsriR0 i ErCa Alpb i ko PR Rt Ay 2 or 3
nitr Ogege,@#,%ﬁu&‘mé?hyl}, fludrifatéd %1Iﬁgﬁwe%,ﬁaflu&bmﬂeth&y]),malégzé?ﬁt er oat ons

sel ecte om oxygen,” nitrogen an ere it is a’five 25 nenbered
ring. | tcyaso, Gi-Spdditylaanbonyl Rachias aeetyl, oarbokylahydrexyh sninaenitroo81-Gar i abl e at a

particul gr | ocationin~a e~be. i ngent Qf~i initions
el sewhe W‘?f"ﬂ‘?:‘:"e"ﬁjc\)lhégﬁpgg‘k&ﬁ% boﬁﬁ@%ﬁﬁaq?ﬁ‘atﬁ&b@iaﬁﬁhﬁt s and
subsjpi t %Hé?@inﬁﬁbtﬁwgraﬁbstdaﬂ ba0the @apfeLsdhiffertnt) horsurisibetituted) nodio-be sel ect ed
by one of ordi nar¥ skill in the art to 15 WO 2005/041959 PCT/ US2004/ 036028

provi de dioprdacavipstituted Pheny! wheraie e substitwents emtnerphanyta® be readily

synt hesi; ' g3 ar ; Q hods set
Forth g ey RDlegeH BT Al P8 ey Mcringfed CRER D

et hoxy meflubyihated CpGeaikosy,alogenheyares, mcetyl, daguaxyh bgdiaxy amind, néo; i on from
the per Ieﬁlpy%%into? d}am%damino or five or six membered heteroaryl having 1-3

15 heteroatoms selected-from N, O and S.

Th)e term "heteroaryl" as used herein represents a stable, unsubsituted or
substituted five or si>‘( membered monocyclic or bicyclic aromatic ring system
which consists of carbon atoms and from one to three heteroatoms selected from

20 N, O and S. The heteroaryl group may be attached at any heteroatom or carbon
atom which results in the creation of a stable structure. Examples of heteroaryl
groups include, but are not limited to, benzimidazolyl, benzisoxazolyl,
benzofuranyl, benzopyrazolyl, benzothiadiazolyl, benzothiazolyl, benzothienyl,
benzotriazolyl , benzoxazolyl, furanyl, furazanyl, furyl, imidazolyl, indazolyi, :

25 indolizinyl, indolinyl, indolyl, isobenzofuranyl, isoindolyl, isothiazolyl, isoxazolyl,
oxazolyl, purinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl,
quinolinyl, quinolyl, thiadiazolyl, thiazolyl, thiophenyl, or triazolyl. When the
heteroaryl group is substituted, the heteroaryl group may have one to three
substituents including, but not limited to, C+-Cg alkyl, halogen, and aryl.

30
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connection point of the rest of the nolecule. For exanple, ethoxynmethyl is
CH3CH2OCH2- and phenyl ethyl is a phenyl group |inked by -CH2CH2- to the rest
of the nol edY® 08/841¥%0t a phenyl group |inked to the noPETUBWOHNIIBa CH3CH2
10 group as a substituent on the phenyl.) \Were parentheses are used, they
i ndi cate a peripheral substitution. As used herein, the term "conposition”

I's intended t ] ¥ ﬁﬁBN ' L £ bparedients in
t he specifi edﬁaefroun{ S, §§g%ﬁl iﬂgfgeéié an?“%%%&%@@@ﬁ@ﬁ@n‘é@&l 1@‘& directly or
i ndi rtecthaving ca)nboa:mtbmsaand_mdeaa;t _onedaetqnmtf bmit(?j S, N roz dhietard 6 at_o'rmx;nbia&y spteci fied
anmount s. n i nyention are further described in.the nex
section. (Sm g@%&&@h@%@ negr MSY?&Y@%‘@BE&QG §?{%W§oeﬂ@§m‘rhe present

i nvent i obyf,RAbH RN FOMREE, drifastt. ERBfnpigi ot ertecyBhl ftlwlles of  using conpounds
of Fornmula (1) as described above. Unless otherwi'se noted, in 5 Formula

(1), éacﬂydmﬁxu&mﬂm?:|im(iazqd'5dir1yl,émid@ﬁ9ﬁnyl,@nwhglinyl,mr@ainwypi,pedglyﬂ oal keEyI ,
Sut T onyl PIGiHBA mABES R ooyl bt AR, pytBIR AR ot 20 o °°

exanple, "alkyl" includes substituted and unsubstituted al kyl and

"heterocyclyl"” and "aryl" and  "al] koxy" and so on, may al so be substituted
or unsubstitUUBG.SSIﬁ(gi'erlé’ksoﬁw'ﬁij@,ateﬂi)l‘%@%éy'Iﬁﬂ‘gi@terﬁﬁY%ﬂl%@f ha¥q Boxy", unl ess

ot herw se, LA : ' h C, . t hoxy,
ri'f1 vor SHERFS PRt IOBRNE R tethbBplE YEialigh arearElh pthh, Sn o7
f | uononeBHyly) of 2-imidazetyh @t yhrougth hdwetetbétioos sbnte el N-pipentigrasdi-f | uor onet hoxy,

di chl orof |l uoro hyl nd dichl.orofl uo X an .15 Exanpl es of
compoundeviEobher1Hval SmEYiRc e sa e BEtadihe e 70 dRER vt (2 m
is 1 or 3ibétieed and B ring)atdmissthéie hay b¥ibetPeery1iahdS betefsatémpor is S, (f)
Rl is selected fromH, C .2 alkyl, Cl1.2 alkoxy and halo; (g) R is selected
from heteroatom moieties in the ring, and preferably between 1 and 3, or between 1
and 2 heteroatoms or heteroatom moieties. '

15 _
' Heterocyclyl and heteroaryl also include fused, e.g., bicyclic, rings, such
as those optionally fused with an optionally substituted carbocyclic or
heterocyclic five- or six-membered aromatic ring. For example, “heteroaryl”
includes an optionally substituted six-membered heteroaromatic ring containing
20 1,2 or 3 nitrogen atoms fused with an optionally substituted five- or six-

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

six-membered aromatic ring fused with the said five- or six-membered aromatic

ring may contain 1, 2 or 3 nitrogen atoms where it is a six-membered ring, or 1, 2

or 3 heteroatoms selected from oxygen, nitrogen and sulfur where it is a five-

25 ~membered ring.

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

30 compounds of this invention can be selected by one of ordinary skill in the art to

15



hal o, methyl, and nethoxy, and if nmethyl or nethoxy, R may be substituted
or 20 unsubstituted; (h) R2 is H halo, nmethoxy, or nmethyl; (i) R2is H,
fluoro, or &0 W09is1999) each of R3 and R4 is independent!| yorespod/@eozkr om H,
hal o, Cl.4 alkyl, Cl.3 alkoxy, and NRCRd; (k) each of R3 and R4 is

i ndependently selected fromH, fluoro, chloro, Cl.2 alkyl, and Cl.2 al koxy;
(1) each of R3 and R4 is independently selected fromH, fluoro, chloro,

met hyl , peavidgompounds thas e pemically stable epddhatsan bomadily | uor onet hyl ,

di fl f
tlri ffﬁgfggﬁwgﬁ%?d(dﬁ egﬁ:ﬁE%k@Aaﬁgﬁ%gﬁfagwl eép@n% R&i§¥ ed from H,
Cl.3 al lggkginand Cl1-3al koxy; (n) at |east one of RS and R6 Is nmet hyl ,

nmet hoxy, ethyl, and ethoxy; and the other is selected fromH, net hoxy,
met hyl, ethyl, and ethoxy; (o) each of R7 and R8 is independently sel ected

1o 8 and ClyhaioiomieBim Pl e Tt 4,85 o o Grosmb L BLer 5 1

PCT/ USZO(Weaﬁlét}% thedein is\ddscriBedin tbe dFRQctlom fwhém peripheasyntdatheC 1-2 al kyl, C

1-2 alk d “hal nd t] ted f H,
G 3l mgbhnaioncgoist ofiR fost of i MBfcliR,FSremame ra P eBi g ncont 1y
sel ect edsdlﬁg?(]%e X JH@AE 43k Sheyiathyl ns(ébhahw@r&upnltnk%d b%lﬂ(tH}OI-B-ﬂothétrésteaCh of R3

and R4 i endently selected H~ fluoro, chloro, 5 Cl1.2 alkyl, and

Cl. 2 al kmtyhe motpqule (aywdsr@crt@cr@wyf@r@nmhnkmjltoztthIacul@m QaCk‘laQb'zand hal o:

et 0. ey & TRt SRR GREIST] MnSE rBlGfie Meltat MAC: 10T "o

trifl uorqg@b@p@a periplegatsubstiiutios. of the above. Exanples of conpounds of
formula (1) also include those wherein: 10 (v)mi sl or2;nisQorl; Xi sSorQ
Yi sS, CH2or 0; RlandR2are i ndependently selected fromH, Cl.4 al kyI C1.3
al koxy, hal o, Aﬁf\% ed\EEih tWé‘l%rnﬂ"‘BomB@Qf'brﬂﬁs RRerfdyd B@dc@rﬂﬁé%@endem ly

sel ected from 1- 4 al k¥ each of and R4 is independently

sel ect ed prodmueompﬂsmg fbyeap@m iexl ingredigits in tb@ssgﬁqkfwmawus arReedias wher ei n
each I n 15 al kyl; and
wher ei°n aqnylpéggwo"{r/]lﬁc%fg I?Qg &*g& o ﬁn%lir‘é@iffﬂ'oiﬂ g&@gg%ﬂg?&&@hénd R6 is
|ndependegﬁeblfedelhgred@dts‘mdl‘ralslpeﬁﬂecﬁambkuyﬂs Cl.5 al koxy, C3. SCycI oal kyl ,
(C3-5

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

20
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cycl oal kyl ) d aal kyl , and NRORf, wherein each of R and Rl is independently
selected fromHand C 1.4 alkyl; or R5 and R6 together to formspiro C3.6
cycl oal kyl; and each of R7 and R6 is independently selected fromH and C1, 2
20 al kyl . BEXMOF04959conpounds of fornula (1) al so i ncl uBET/USRISHOI6B/pounds
wherein: (w) mis 1 or 2, nis Oor 1; Xis Sor OQ'Yis Sor 0; RL and R2
are independently selected fromH, Cl.2 alkyl, Cl.2 al koxy, halo, and-

- NRBRb, ' h of R8 and Rb is independently selected fromH and C
1.4 al kyg?%éguﬁa%f R3 and R4 is independently selected fromH, halo,
cyano, Cl.4 alkyl, Cl.3 . alkoxy, and NRCRd, wherein each of Rt and Rd is

I ndependent | y_sel ected, from

nH and C 1-4 alkyl: and whereip at |east f
R3 and Ra |5 HoR PREseRhivERn eliies CamposiorRednaBRgrhmeihadeicer ed from
ClL. 3 al kyls ' 1S 96idd |

of " comonHL B o S o B SN PRI B 036020

2- Met fiyl Farmdlan®s ageh ydracarbyldeikyl, plkenyl, alkyny! aeyicinediyl oyl aaditemyl, std)f anyl ) -

h - i oni id: .
D Vet nyl BheBrara Ry haSosyplyh PeIS Pyl BRIRPIPTHRRIRY S5 225U Wb adi azo -
5-yl et hgmido, RivGEe xstt:) PR&PHE Bulsstidgtod ob unsubstituted, for example, “alkyl”
2-{4-[3-(4-tert-Butyl -phenyl)-[1,2 4] thiadiazol -5-yl net hyl sul f anyl ] - 2- et hyl
- phenoxy}:l@eﬁ-@uWII% 1 ungubstituged alkyl and “heterocyclyl” and “aryl” and
2-{4-[3- , - ol |, : - 2-net hyl -
A e
2- {410 3- (BrefzhRgiso“methyli drlrnethoryt hiokegs pthenyisy ifdicated) thhsa thrawol - 5-

e 15 coled et unghe ER SR Ro A PBIPRBIRVE L £ anyi -2
met hy| - phpperometByraliidslomépky Muerdstdyl, Budréristhdxd, 4- Di chl or o- phenyl ) - [ t
, 2, 4]t hi adi azol - 5-yl net hyl sul fanyl ] - 2- ) :
chlorodifluoromethyl, ¢hlorodifluoromethoxy, dichlorofluoromethyl, and
dichlorofluoromethoxy, and so on.
15
| Examples of compounds of the invention include compounds of Formula
(1) wherein: (a) mis 1 or 2; (b) mis 1; (c) nis1;(d)Xis O; Yis Sor0Q; (e) YisS;
(f) Ry is selected from H, C.2 alkyl, C alkoxy and halo; (g) R is selected from
halo, methyl, and methoxy, and if methyl or methoxy, R may be substituted or
20 unsubstituted; (h) Rz is H, halo, methoxy, or methyi; (i) Rz is H, fluoro, br chloro;
(i) each of Rs and Ry is independently selected from H, halo, Cs-4 alkyl, Cy.3
alkoxy, and NRcRg; (k) each of Rz and Ry is independently selected from H,
fluoro, chloro, Cs.z alkyl, and Cy.z alkoxy; () each of Rz and Ry is independently
selected from H, fluoro, chloro, methyl, methoxy, trifluororhethyl, trifluoromethoxy,
25 difluoromethyl, difluoromethoxy, fluoromethyl, fluoromethoxy, trifluoroethyl, and
trifluoroethoxy; (m) each of Rz and Rg is independently selected from H, C1.3
alkyl, and Ci.aalkoxy; (n) at least one of Rs and R Is methyl, methoxy, ethyl, and
ethoxy; énd thé other is selected from H, methoxy, methyl, ethyl, and ethoxy; (o)
each of R; and Rg is independently selected from H and Cs.5 alkyl; (p) one of Ry
30 and Rg is Hand the other is H, methyl, or ethyl; (q) each of Ry and Rgis H; (r) X

17



15 net hyl - phenoxy} - 2- et hyl - propi oni ¢ aci d;

2-{4-[3-(3,4-D nmet hyl - phenyl )-[1, 2, 4] t hi adi azol - 5-yl net hyl sul fanyl]-2

met hyl - phenoxy} - 2- net hyl - pr opi oni ¢ aci d;

2-{4-[ 3- ( 3- B ¥PY42%et hyl - phenyl ) -[ 1, 2, 4] t hi adi azol - 5- yPERUSRIEIERENYI | - 2-
met hyl - phenoxy) - 2- et hyl - propi oni ¢ acid; 20
2-{4-[3-(3-Fluoro-4-trifluoronethyl-phenyl)-[1,2,4]thiadiazol -5-

(o gt 3 S pfo R R efed e ZoE i, CProBkGH, el gech

{I rnzt h%I @f;ﬁtg‘ angllﬂriﬁ ph@d&pemﬁerrt%abmm &nﬁﬁd,r(bp@(aikylpam()da ﬁlkoxyﬁnd I
t

et hyl - pARGHGBTYE 898 FopBriaBRebaP Bl AlG<oa ot A and B kg t5) s 1or2]

2. Vet vl % Al crﬂoi[ﬁ e Isfnhagﬁ&mhw&ele&%awdn HLARerd, bhionsli azol - 3-

yl met hyl f anyl enoxy EIOHIC ac
2-{4-9 5- @@mhyloaad&u@ra}ko)w{an@ 4]Stsal@me¢trom+3r9i nkyCsaalkexyand 2- et hyl -

D a5 o] T BEsh ARy € epohentfsiietted A ek @By 2. et nyi -

phenoxy}m%t tl’ﬁéthd&F/OmflOdsrbmeﬂWI Ctnﬂuoromethoxy, trifluoroethyl, and
2- Met hyl - 2- net h 4-[ 5- -trlfL1 orrethoxy phenyl)-[1, 2, 4] t hi adi azol - 3-

yI met hy|t§UMPm}*ﬂ?xypﬁéﬁ?ﬁaWa}59%?fd ¥9d; 5
2-{4-[5-(4- t%iaﬁgf@é'aeeﬁ hhaéaffgnﬂmtam)aa%oa.ﬁelhdév(wéé@wmeﬁv' fanyl ] -2-met hyl

- phenoxy} - 2- net ro |
2- Metthyl -(\Z)-mZSr‘remrtﬂzImaO[cﬁ-mX-lsﬁ cbﬂODYdetﬁblxpr@:Bﬁ)anﬁ-FMarE 4] t hi adi azol - 5-

I hyl sul f
>Nt by oeppade TR TR PRt 2 s halce And . whersly
| met hyl éé’éﬁ 8nRL, hnd M3 nondbp @ﬁdﬁrﬁl? sefictsd from H and c y alkyl; each of Rg
uor onet hyI Ikgll 2, 4 t hi adi azol 5

hyI and i’ad?l”]‘dﬁﬂ?@%&tiy}s%?ﬁﬁ‘i’ Hem:Habalg; C)é?fﬁ'@ [, Cisa koxy, and
Ehy! R Re itereftr dach i QTR 18 inddemdbat éengetéhtf#anaw &P

15  alkyl; and wherein at least one of Rs and R4 is not H; and each of Rs and Rg is

y
{
yl ne
2- Met
yrre
2- Met

independently selected from H, Cy.5 alkyl, C+.s alkoxy, Ca.s cycloalkyl, (Css

cycloalkyl)C1.3 alkyl, and NReR;, wherein each of R and Ry is independently

selected from H and 'C 1-4 alkyl; or Rs and Rg together to form spiro Cag

cycloalkyl; and each of R; and Rg is independently selected from H and C;.,
20 alkyl.

Example of compdunds of formula (I} also include those compounds
wherein: (W) mis1or2; nis0or1; XisSorO; Yis S orO; Ry and Ry are
independently selected from H, Cy.z alkyl, Cy2 alkoxy, halo, and ~NR4Rp, wherein
each of Ry and Ry is independently selected from H and C 1.4 alkyl; |

25 each of Rz and R4 is independently selected from H, halo, cyano, Cy.4alkyl, C3
alkoxy, and NR:Rq4, wherein each of R. and Ry is independently selected from H
and C 1.4 alkyl; and wherein at least one of R; and R4 is not H; and each of Rs
and Rg is independently selected from H, C1.3 alkyl, C1. alkoxy; and each of Ry
and Rs is H.

30 Specific examples of compounds of formula (1) inciude:
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yl met hyl sul f anyl ] - phenoxy} - propi oni ¢ acid. 15 According to one aspect,
preferred conpounds include 2-Meth yl-2- { 2-nethyl-4-
[3-(4-trifluoronethyl-phenyl)-[ | ,2,4]thiadiazol -

5-yl met hoxy\vopnsd1%9 - pr opi oni ¢ aci d 2- Met hyl - 2-{ PCT/US2004/036028

2-met hyl -4-[3-(4-trifluoromethoxy-phenyl)-[ 1,2, 4]thia

di azol - 5-yl, met hyl sul f anyl ] - phenoxy} - pr opi oni c aC|d

2-{4-[3-(3- CfrﬂiM@thzyIFE-t[E-fﬂejhmdﬁ(étmw-[p),lieﬁmla)diéznl-z ylﬂwe’rhy&ﬁdjlfalxd)-S yl met hyl sul

fany 20 1]-2- henoxy -nmet hyl -propionic acid
2-{4- [3?‘39'19’&? %l 8' @uyl) [1, 2, 4] t hi adi azol - 5-yl met hyl sul fanyl ] -

2- et hyl - ph 2
ylmz [g ( 2 ?Wuﬁoﬁ%ﬂ%@gﬁﬁ%mﬂglﬂu%h@ﬂ?%bw -}122 4fthidaRbh

di azol - 5-yl MW@WW%WQ“%V%W?PWNG%MQI }-propionic acid
2-{4-['3- (3, 4-Dichl oro-phenyl)-[1, 2, 4] thi adi azol - 5-yl met hyl sul f anyl ]
2- methyl - phenyl sul f anyl } - 2- net hyl - propi oni ¢ aci d

2-{4-[3-(3-Cnp 4{[31 4{ém48‘uhyl@hen¢) hIQZ%ithiadlazbD-S-Bllmetﬂyléillféfh)ﬂqdz-&mﬂmyl5-
yl mathylsulfan_éJ - met hy henyl sul f anyl } - 2- met hyl - propi onic acid
2- { 4- [ 3- plenaxy. WF yﬂ;‘ﬁ&?ﬁﬁfy P@dde 4]t hi ad| azol - 5-yl met hyl sulfanyl] 25

2- met hyl - ph f @%Q, /041959
PC[I]:FUSgOOBf/ 8%62'{){{3 [q\‘r/}st hﬁﬂ@&?iﬁ%&]ﬂﬁ% %O? 5§pn?1§t tlf?ﬁw uor ongl'tBhoxy phenyl )
[1, 2, 4] t phenta3-@-methyl-propianpsddid; phenoxy) pr opionic acid According to
th d : s

S Nety ~ ot s - E AR P BRI UrnAYRdRToE 41 ¢ i adi azol
5-yl et hYlh%ih{:@w&dwm&wwph@ﬁ@w}@mtmmpéop@mbfabiayI -2-(2-methyl -4- {
2-[3-(4-trifluoraoneth :

1
2
5-

, 2, 4] t hi adi 8463434 ngtqu}\e%iﬂ)eﬁo&ﬁ}thlﬁﬁi@splc#rb'@@bvlaulfanyllé-
(12 R iyosap preni) 112, i dlazol
2-{4-[3-(2,4-Dichloro-phenyl)-[1,2 4]th|ad|azo| 5-yimethylsulfany!]-2-
15 methyl—phenoxy}-2-methyl-prop|on|c acid;
2-{4-[3-(3,4-Dimethyl-phenyl)-[1,2,4]thiadiazol-5-ylmethylsulfanyl]-2-
methyl-phenoxy}-2-methyl-propionic acid;
2-{4-[3-(3-Chloro-4-methyl-phenyl)-[1 ,2,4]thiadiazol—5-ylmethylsulfényl]-z-
méthyl-phenoxy}-z-methyl-propionic acid;
20 2-{4-[3~(3-Fluoro-4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5-
yimethylsulfanyl]-2-methyl-phenoxy}-2-methyl-propionic acid;
1-{2-Methyl-4-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-
'ylmethylsulfanyl]—phenoxy}-cycIbpentanecarboxylic acid;
1-{4-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yImethylsulfanyl]-2-
25 methyl-phenoxy}-cyclopentanecarboxylic acid;
2-Methyl-2-[2-methyl-4~[5-(4-trifluoromethyl-phényl)-[ 1,2,4]thiadiazol-3-
yimethylsulfanyl]-phenoxy}-propionic acid;
2-{4-[5-(4-Chloro-phenyl)-[1,2,4]thiadiazol-3-yimethylsulfanyl]-2-methyl-
phenoxy}-2-methyl-propionic acid;
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2-(4-{2-[3-(3-Fluoro-4-trifluoronethyl -phenyl)-[1, 2, 4] thiadi azol -
5-yl]-ethyl}-2-nethyl - phenoxy) - 2- et hyl - propi oni ¢ acid
2-(4-{2-[3-(3-Fluoro-4-nethyl -phenyl)-[1, 2, 4] thi adi azol -

5-y] ] - et hyl WOR200%44859 - phenoxy) - 2- met hyl - propi oni ¢ acid PCT/US2004/036028
2- Met hyl - 2- (2-net hyl -4-{2; [3-(4-trifluoronethyl-phenyl)-[1,2,4]

t hi adi azol -5-yl ] -ethyl sul fanyl ) - phenoxy) - propi oni ¢ aci d

2- (4-{2-[3- (32%1[9% Iéoﬁn’bwllpméh?lﬁf ngthiaﬁ%%i-é-y[rﬁetﬂ yldlikdH gﬂcb %%yl 5-

yl]-ethylsul fanyl?} -2- =phehoxy) - 2- met hyl - propi oni c
2- (4- ( 2- pRerfByER- mathyt-ptrmpsomlg@cdrret hyI phenyl)-[1, 2, 4] thiadi azol -5- 10

R e R
t hi adi az?ime'ih gmﬂw ﬁhéﬁo&?)ﬁbﬂcpmdl@m fanyl } - propi onic acid

2-(4-] 3- or 0-4- uor onet h t hi adi azol

net hySsul f any2"]{4ﬂ5r(éttﬁ913%ﬂé?h'5¢ﬂ¥| h aﬂwllh'a}jlazoh%‘b’thﬂ%lﬁﬁﬂMﬂr%”@éhﬂ'

2-{4-[ 3- hyl - ph | 1,2, 4]thiadi | - 5-

1 et ot BRSO R P eyl - pr opi oni ¢ aci d
2-{4-[3-(3-Fl BcMeﬂ'ﬂ’rﬂi{ﬂhyéthplh@t&#(4)trlﬂﬂomnmlhdnyemhmwm[1 2;4lthmadifzdldal f anyl |

rz)r rer;atewled Bﬁﬁéﬁ ﬂ@?ﬁ}%ﬂ?&&fe ) ,IZO?I c acid 15 Exanples of the nost
2-met hyl -4-[3 %Méthylu f@(@ﬁiﬁh&bﬁd@k}ﬁi@)ﬁb%—ﬁ jzih’bala%elgzol

5-yl met hoxy] enox % propionic acid 2
2- metiby!| yun@aylsnlfamyl phenoxykEeealieagshenyl )-[ 1, 2, 4]th| a

oo S BB BB AR A el BB RS - pneny )
411 [234]( 3t ?]rﬁetﬁ I@aﬂémﬂ}-yhm‘&ixb};bmpidn@afdldi -griitenoxy) - propionic acid 2-{

2- et hyl - phen3|54‘§1)§ra % 4%#%’}9?‘3%@)"3@’?' aﬁ?[l‘dé 4]¥h|g§az<¥ll sul fanyl ] -

ylmethylsulfanyl]-phenoxy}-propionic acid.
15 | '
According to one aspect, preferred compounds include
2-Methyl-2-{ 2-methyl-4-{3-(4-trifluoromethyl-phenyl)-{1,2,4]thiadiazol-
5-ylmethoxy] -phenoxy }-propionic acid

2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]thia
diazol-5-ylmethylsulfanyl]-phenoxy }-propionic acid

2-{4-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-ylmethylsulfany
1]-2-methyl-phenoxy }-2-methyl-propionic acid :

2-{4- [3—(3,4-Dichloro-pheny1)-[l,2,4]thiadiazol-S-ylmethyléulfanyl]-
2-methyl-phenoxy }-2-methyl-propionic acid

2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]thia
diazol-5-ylmethylsulfanyl]-phenylsulfanyl }-propionic acid

20

2-{4-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-ylmethylsulfanyl]-
2-methyl-phenylsulfanyl }-2-methyl-propionic acid

2-{4-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-
ylmethylsulfanyl]-2-methyl-phenylsulfanyl}-2-methyl-propionic acid

2-{4-[3-(4-tert-Butyl-phenyl)-[1,2,4]thiadiazol-5-ylmethylsulfanyl]-
25 2-methyl-phenylsulfanyl}-2-methyl-propionic gcid and

20



2-{4-[3-(3-Chloro-4-trifluoronethoxy-phenyl)-[1,2,4]thiadi azol - 5-

yl met hyl sul f anyl ] - 2- net hyl - phenoxy) - 2- net hyl - propi onic acid. 5 Additional
preferred conpounds include 2-Methyl -2-{

2- met hyl - 4- WO 3085441959 | uor onet hoxy- phenyl )-[1, 2, 4]thia  PCT/US2004/036028

di azol - 5-yl met hoxy] - phenoxy} - propionic acid 2- (4-[3-(3,4-Dick]

or o- phenyl)-[ 1, 2, 4] t hi adi azol - 5-yl net hoxy] -

2- et hyl - phenexwl Eﬂn 14 I?B-‘Pﬁt@ﬁifﬁm%ﬁieﬂ‘nox

2-{4-[3-(3- Cﬁl@ﬁg ﬂd{a%l ﬂigwg %Qrsﬂapoﬁplc[a&dg 4]t hi adi azol 10

5-yl net hoxy] I oni ¢ -aci d

2- Met hyl - 2- (2A 1‘6 no%héﬁasbéctt ey éﬁiﬁs&m@é Raaa ) -[1.2,4]

hi adi azol - - et Hoxy henoxy prop| oni ¢ acid

(4-{2-3- z-Memm%m-memypa&w )r:f[umrqmeﬂ]yﬂ-nhml)a{i@l.ﬂt’maylﬁa]zol-et hyI)

2- met hyl - phenoxy) - 25-yhndilyylsyifaoyll-phhnosydipiopignidecily | - 2- ( 2- met hyl - 4- {
3-(4-trif h

112, 411 hi AR ECoRr TRy £ ﬁmaszgwewbmeawc aci d
(4-{2-]3- ([Mﬁ'ﬂ ’é‘ﬁ@a@lﬁﬂiﬁhbﬂr oRERRY QTOBWBW‘F [1,2, 4]thi adi azol -

'1- thy' RP& A M dor6r E‘nﬁ enﬁ

|4] , Ey trlrrl.leltl]; ;ﬂg %E%‘MVPE Wl ididé‘zgi 4] t hi adi azol - 15
a

3
oxy}- plonlc acid
4- 3-

[
h
[ 3-1-84-4 2@431111%&; mimemwrémétﬁyl%héﬂ)um1¢uj4]aﬁ£d1az'61-yl]

2- et byl &h@ﬁp%—)ﬁ)eﬂ?}flfﬁﬁéﬂw%)ﬁhﬁﬂi})@ﬁﬂoﬁloﬂ&'d&d 2- Met hyl - 2- (2- et hyl - 4-{
(6]

trifluoronmethoxy-phenyl)
| - B¢4¢{ 3-{2{hBlpio-pimetipil-phenyBriy 2 thiadiszadni ¢ aci d, 2- (4 {
Chl siyt}-efht] j-2frhetbylephebduyy-2-mdieiprgpidnic &idl] t hi adi azol -
h th d
L B e B AR
oxy) - 2- met hifiadisrehydleth b}yl -phedy)-PRPOBICARI% acid 22 VIO 2005/ 041959
| .

PCTI US2004/ 9 %@?2%3 (3-Chloro-4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5-
yl]-ethylsulfanyl}-2-methyl-phenoxy)-2-methyl-propionic acid

2-(4-{ 2-[3-(3-Chloro-4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5-
10 - yl]-ethylsulfanyl}-2-methyl-phenoxy)-2-methyl-propionic acid

2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethyl-phenyl)-[1,2,4]
thiadiazol-5-ylmethylsulfanyl]-phenylsulfanyl}-propionic acid

2-{4-[3-(3-Chloro-4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5-yl-

-methylsulfanyl]-2-methyl-phenylsulfanyl }-2-methyl-propionic acid
2-{4-[3-(3-Fluoro-4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5-

ylmethy]sulfanyl] -2~ methyl-phenylsulfanyl} -2-methyl-propionic acid

2-{4-[3-(3-Fluoro-4-methyl-phenyl)-[1,2,4]thiadiazol-5- ylmethylsulfanyl]-
2-methyl-phenylsulfanyl}-2-methyl-propionic acid

{
5
{
Xy
(
(
e

t
hi adi

0
3-

z
3-

t
2-
2-
[
2-
5- e
2- 2-
5- e
2- 2-
e ) -
2 4-
t a
2- 3-
- t
2 2-
e

y
(
y
(
h
[
I

[
|

(
h

y
t

15
Examples of the most preferred compounds include: _
2-Methyl-2- { 2-methyl-4-[3-(4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-
5-ylmethoxy]-phenoxy}-propionic acid

2-Methyl-2-{ 2-methyl-4-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]thia
diazol-5-ylmethoxy]-phenoxy }-propionic acid

21



2- Met hyl -2-(2-met hyl -4-(2-[3-(4-trifluoronethoxy-phenyl)-[ 1,2,4]

t hi adi agol -5-yl ) - et hyl sul fanyl } - phenyl sul fanyl)-propionic acid
2-(4-{2-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1, 2, 4]thiadi azol -5-yl]-
et hyl sul f anW0)2088/04895%y| - phenyl sul f anyl ) - 2- net hyl - pr opi oI/ E204/036028
2-(4-{2-[3-(3,4-Di chl aro-phenyl)-[1, 2, 4]t hi adi azol -5-yl ] -ethyl sul fanyl }-
2- met hyl - phenyl sul fanyl ) - 2-met hyl - propionic acid 5 The pharmaceuti cal

conpounds of HONENS Jnfabhyvi-A9 b A6 PSR HIR G SH 2 osi tion, conprising
a pharmaceuti ichﬁty%]vpaggl_ep%l ylllﬁ,? p lt]%?leﬁm(]ig’? (g;?ﬁ)ah $9FPC| aim1l, 20, 22,
24, 25, 26, 27 or 28 as desc pen ed c aims. Wiere the

compounds accgy édl[8q374q}1'&:l*ﬂb§> pmﬁﬁmllpmmhmﬁoas-yimans@ﬂaﬁyl hiral 10 center,

they may accordingly oxicfyl3hefR{ Eg{k’iﬂii \hferagid he compo possess two
or nmore chiral centers, hyey ?ray gd Lt E?PII y exl st as di a§ﬂgr eomers. It is

to be understf gﬂ.ﬁk@@mrb.@ymboﬂm,@w Eauxgw]%ﬁmw are enconpassed

within the sco of the present invention hérnore, sone of the
crystal | i ne fymethylstfanyd-2corisybiplenaxyl2-eeteyl- piepipoioyanid.phs and as such 15
are |£tended to be included in the present invention. In addition, sonme of
t he onpounds may form solvates with water (i.e., hydrates) or conmon

organi ¢ sol v,&m,gonarpiefen@h campoahe@n@nﬂeal so intended to be enconpassed
within the scope of this invention. 20 The invention provides the disclosed

conpounds and closely related, pharnaceutically acceptable fornms of the
di scl osed S§2- drates or sol vated
fornms therg%m%g&éﬁ%ﬁ hﬁﬁ E”B@atggﬁoronﬁﬁb?{oﬁtgr%m[g??%h?’ m xtures, or.
enantionerically or opti ca 'ﬁ ’?’ﬁ re 12(8 ? har maceutically acceptabl e
salts, este-$4-[R(B)4-Dichies-phaniuide,4thidiineyl-Syknetisady]s (e. g., Cl.e alkyl,
cycl oaI kyl, aryl ,2-hethgl-plssnpky} Dmemynpmp@matabﬁ het er ocycl i c) am no acid
addi tion sal ts, esters, and am des which are within a reasonabl e

benef it/ ri Sk{4-B-(HChiormaftaflenrermetbanyraheay)-EotAlikiadiazplsui t abl e for cont act
wi t hyghe 23 \MIE@UEKEMQEQYPWWDQ'M@@UGQMIOMQ aidies of patients without

undue toxi ¢j { v b o b AR (2f3- @i dbGehSSPIRS 1)-11,2,4]

thiadiazol-5-yl]- ethoxy}-phenoxy)—proplomc acid

2-(4-{2-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-y1]}-
ethyl}-2-methyl-phenoxy)-2-methyl-propionicacid

2-Methyl-2-(2-methyl-4-{2-[3-(4-trifluoromethoxy-phenyl)-
[1,2,4)thiadiazol-5-yl]-ethyl }-phenoxy)-propionic acid

2-(4-{2-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-
5-ylJ-ethyl}-2-methyl-phenoxy)-2-methyl-propionic acid

2-(4- {2-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1 ,2,4]thiadiazol—
15 5-yl]-ethoxy }-2-methyl-phenoxy)-2-methyl-propionic acid

2-(4-{2-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-y1]-
ethoxy }-2-methyl-phenoxy)-2-methyl-propionic acid

2-Methyl-2-(2-methyl-4-{2-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]
thiadiazol-5-yl]-ethoxy }-phenylsulfanyl)-propionic acid.

2-(4-{2-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2 4 ]thiadiazol-5
-yl]-ethoxy }-2-methyl-phenylsulfanyl)-2-methyl-propionic acid

2-(4-{2-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yl]-
ethoxy}-2-methyl-phenylsulfanyl)-2-methyl-propionic acid
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Representative salts include hydrobrom de, hydrochloride, sulfate,

bi sul fate, nitrate, acetate; oxalate, valerate, oleate, palmtate, stearate,
| aurate, borate, benzoate, |actate, phosphate, tosylate, citrate, naleate,
fumarat e, sWQI0AHAIS? 5 tartrate, naphthyl ate, nesyl at e, PGIUS0MMA36@RAL €,

| acti obi onate, and | auryl sul fonate. These may include al kali netal and

al kali earth cations such as sodi um potassium cal cium and nmagnesi um as
well as no i moni u am ne cations such as
t et r anet hy?l\;[m‘ ﬁgzgﬁ? E‘jg )g‘ )’g“a{h hﬁ?ﬁﬁg?fglnd et hyl ani ne. See
exampl e, S. 2Qk5-ylethy repipniea¢ids 3 Pharrn. Sci.,

phar mceut Faa s 30@“‘1"%?3‘9&%“%% B IQv“t?’z“‘“:""‘ﬁf‘&r59 gﬁﬁdeRie Pose:der i ved
f r om anmoni a, Seﬁ&?ﬂéf' g’y?ﬂ( 7s-afr:1t3§i Iggfél aalr:@ di (C 1-6 alkyl)
am nes. SeQQM{QEBB (GM—DR;ﬁlolrdiplhdngiB[B,Q 4§1h1a61ami45bﬁ] aﬂylsﬁlﬁn@r}ocycl ic or

het eroaromatic ri rmmamyppﬂqusamywzqhmyl%oﬂ@gghm@ne nitrogen 15 atom and
optional ly between 1 and 2 additional heteroatoms. Preferred anides are

derived fromamonia, C 13 alkyl prinmary anines, and di (C 1-2 al kyl)anmi nes.

DT SaeT U1 ARG e SGFSI ARIRSFRAS e A Db YAULAD, L 10 ©

Pref er r esbnfisdstioh, dompirisd@ aptidhracesticlly acaébta’lble danveTHridan carpoundic| udes
di scl osed corrpounds gne_or nore uncflonal roups ée g., amno, or

car boxy!9f Ofﬁi@kbc?%ﬁ%zﬂr%'?@@t 2hQr 6B @gisles indhe aRReRdeSIRBIF- or prot ect ed
conpounds are pharnmaceutically acceptable; others wll be useful as

i ntermedi ates. Synthetic intermnmedi ates and processes 25 discl osed herein,
and m nor nodvhetathiecsenpdusde according taltkie imventipn hake at eastong chitale

i nventi on. PROT 959 PCTI S2004/-036028

Pr ot Kbt i SNt m@axf(ﬁ?%r gw\l%?(i g?@"ﬁﬂ@%ﬁ% stituted nethyl
e: Eer S, [SoHaeks twab@dnﬁiréxchuratcbafesss tay,bartaytaddmohanwkusieweraaer@mﬁem 'yl

et hers.

It is to be understood that all such isomers and mixtures thereof are
encompassed within the scope of the present invention. Furthermore, some of
;the crystalline forms for the compouhds may exist as polymorphs and as such
15 are intended to be included in the preseni 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.

20 The invention provides the disclosed compounds and closely related,
pharmaceutically acceptabie forms of the disclosed compounds, such as salts,
esters, amides, hydrates or solvated forms thereof; masked or protected forms;
and racemic mixtures, or enantiomerically or optically pure forms. '

25 Pharmaceutically acceptable salts, esters, and amides include carboxylate
salts (e.g., C 18 alkyl, cycloalkyl, aryl, heteroaryl, or non-aromatic heterocyclic)
amino acid addition salts, esters, and amides which are within a reasonable
benefit/risk ratio, pharmacologically effective and suitable for contact with the
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Substituted Methyl Ethers 5 Exanples of substituted nethyl ethers include
nmet hyoxynet hyl, nethylthionethyll| t-butylthionethyl,

(phenyl di net hyl si |yl ) met hoxynet hyl, benzyl oxynet hyl ,

p- met hoxybeW22P&5#0¢1962 hyl | (4- net hoxyphenoxy) net hyl ,  gudiCAABRHA0HII8

t - but oxynet hyl , 4-pentenyl oxynet hyl, siloxynethyl, 2- nmethoxyethoxynethyl,
2,2,2-trichl oroet hoxynet hyl, bis(2-chl oroethoxy)nethyl, 2 10

(trimbt htésﬁﬁéb'f)peatiéﬁtsvwmdwbnd&eefomhydfr@awaavbner iclte opisl rahydr opyrany! ;
t et rahydr ot hi opyranyl, 1-meth6 - met %ﬁg‘et rah dr opyr anyl, 4-

net hoxyt Bepreispatativel saiiprrgiyde h W@W@Mﬂ@hkﬂﬂd@twl tqs S di oxi do, 1-

2-chl or - 4- et t n-2-yl,
iy B e, P50 ISP PR NRRIRE Bedrat et B 2
2, 3, 3a, 4pénfoate, Tactuté ammdphwata t&sy‘aatel&trhte medlbate; funarate, Baceiatszof ur an- 2-yl .
Substltut ed Eth | Ethers S substituted ethyl ethers include
1- et hbxytartrgte, ngpbﬁlylate,dﬁﬁy?qig ‘é‘i‘%eﬂmte %Qt!?glor’n‘ﬂe’lanﬁiet hoxyet hyl ,
1- net hyl
2. 5 ot r PURETAASY Thdk matinciitie il ol RSN Serh caiphc Sfolia.
t- butyl sé&diti, popasshum,rmmmnyand magnemomypbme}ila,s mmtoxmarmmoomhenyl and

benzyl . Substituted Benzyl Ethers 25 Exa f titut ed benzyl et hers
i ncl ude BU@FEEWMW?W“"Y:@ a"H?%?WMﬁ eggmﬁfhyf M p-ni trobenzyl ,

p hal Obefh%\ﬂ'gylar%ir% dhﬁair@rmﬁ@zaﬂd,ethpaﬁﬁr@@@@éxém B shﬂnsé#g@névéh 2- and
pi col y pi col \éhgl\l-om 0, _di pheny Irret

p - dil@ii t?mmmw@mwl SaﬁtSde BB JB77 bﬁ@nwhwbtlﬁwcogwated

ht hyl
e el BY R, e TELRaRrdC BAE BEL b Urkedr e
2005/ 041 tHyBnfisH. lﬁdﬁmmmbééﬂeﬂ\ibd fiooro rmphemappmma;y)@h@ ajkytamiresydndet hyl ,

j j j ] tﬁéc'pé{qééégg, P¢]ch| @;@%ht hal |$P\§Pnahen3/m nes lnc)fude 5- or 6-membered
4,4, 4 hé{e%é&/%ﬂé%‘ﬂh@i@f@&t%m&nlz R Midieticls éortaifmgtidast oRBIHRYdgdw S(4', 4" -

15 atom and optionally between 1 and 2 additional heteroatoms. Preferred amides "
are derived from ammonia, C 1.3 alkyl primary amines, and di (C 1. alkyl)amines.
Representative pharmaceutically acceptable esters of the invention include C 1.7
alkyl, C 5.7 cycloalkyl, phenyl, and phenyl(C 1.6 )alkyl esters. Preferred esters
include methyl esters.

20

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

25 disclosed herein, and minor modifications thereof, are also within the scope of

the invention.

HYDROXYL PROTECTING GROUPS
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di met hoxyphenyl ) met hyl , 1, 1-bi s(4- net hoxyphenyl)-1'-pyrenyl net hyl ,
9-anthryl, 5 9-(9-phenyl)xant henyl, 9-(9-phenyl -10-o0xo0)anthryl,

1, 3- benzodwdnzood/endsR- yl , and behzi sothi azolyl S, S-di oxPCUHUSEI4/03p028t her s
Exanpl es of silyl ethers include trinmethylsi IyI triethylsilyl,

triisopropylsilyl 10 di net hyl i sopr opyi si | dlethyllsopr yIsinI,
di met hy! t hexBPrafeclien fqr the hydiogy! rgé‘?lm/l%%ﬂ?? nyqthsﬁ@t Rare: sypsti %cf) Lyl

{71 enzil i thnotd, b lcti Hinerd BRI iyl otherd! BRESH) BiGH Isilyl, and

t butyl oxy ters on to’ S ydr oxy I
group may be protected as an ester. Exanples of esters include formate
benzoyl f or mate {a{: t oroacetate, dichloroacetate, trichooroacetate,
trifl uoroaceé@é—i%imgﬁgﬁe, tri phenyl met hoxyacet at e, phenoxyacet at e,

p- chkor Ophenﬁﬁ?ﬂrﬂé@@)ﬁsu&tlﬁte&m@ﬂ?\ ap8iheludd TRARBMyERyIonat e,

4- oxopent anoat e(l'evul i nat e (et hyl enedi t hi o) pentanoate, pival oate,

adamant nmtbyltl'nmlﬂileﬁ'l’v&t T@UMﬂ'“QY@ch)ﬂx gpheovl@imteylsmmawm@hwhenw benzoat e,

SRR T e T e

E { ' Ch|h0r Qlﬁbﬁdlm?}mﬂ. W—f“ﬁ?@ﬂ"eﬂw Y- b@itbwloxﬁnéthﬂemdxwieﬂww% -) et EW 2- o .
ri phen osphoni 0) e ni t rophe enz
- rrgt neathoRE ORI Y AR P BetHYS P@(?eﬁalyropetfpjow%gﬁwﬁ o

T B G e e SR T bonate, 30
cI eavageetrmwﬂmiélcmyralu(bbhnwﬂ'mwdbfwzybéb’net}'lpaytetrahydropyranyl 4-

For my! barebeati PO PR e AR IRTBRIATATRR S Seiarite. 4
[(2-chloro-4-methyl)phenyl]-4-methoxypiperidin-4-yl, 1,4-dioxan-2-yl,
tetrahydrofuranyl, tetreihydrothiofuranyl and 2,3,3a,4,5,6,7,7a-octahydro-7,8,8-

15  trimethyl-4,7-methanobenzofuran-2-yl.

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

chloroethoxy)ethyl, 1-methyl-1-methoxyethyl, 1-methyi-1-benzyloxyethyl, 1-

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

Substituted Benzyl Ethers

25 Examples of substituted benzyl ethers include p-methoxybenzyl, 3,4-
dimethoxybenzyl, o-nitrébenzyl, p-nitrobenzyl, p-halobenzyl, 2,6-dichlorobenzy|,
p-cyanobenzyl, p-phenylbenzyl, 2- and 4-picolyl, 3-methyl-2-picolyl N-oxido,
diphenylmethyl, p, p’-dinitrobenzhydryl, 5-dibenzosuberyl, triphenylmethyl, a-
naphthyldiphenylmethyl, p-methoxyphenyldiphenylmethyl, di(p-

30  methoxyphenyl)phenylmethyl, tri(p-methoxyphenyl)methyl, 4-(4’-

25



5 (nmethyl t hi omet hoxy) butyrate, and 2-(nethylthi omet hoxymet hyl ) benzoat e.
M scel | aneous Esters Exanpl es of m scell aneous esters include

2, 6-di chl oro- 4- rret hyI phenoxyacet at e,

2, 6-dichl orgo-4- 3, 3-tetramet hyl butyl ) phenoxyacet at e,

2, 4- bi s( 1, 1¥8i? fﬂW?)ropyl ) phenoxyacet at e, chl or odi phenﬁcér@éstz%f‘f‘@“ozs

| sobutyrate, nonosuccinoate, (E)-2-nethyl-2-butenoate(tigloate), o-
(et hoxycar bonyl ) benzoat e, p-P-benzoate, a-naphthoate, nitrate, alkyl

N, N, N Pbromephenat:w;akwbbemmdipbmmﬂhgh44’ M s Ayp car banat e, borate,

di met hyI hosphi not hi oyl , and 2,)3- i f rophenyl sul f&@ate 15 Sul fonat es
Exanpl esdigophthalimidephenymath 11414&‘} atriseyuiaadexyrrenybmetidy | at e),

b I f h
i o arbtier I GER S A ey AR SR 0 Ot ct i Ve o oups.
25 Exanphigstifixyphehgmesyl unpbis@ﬁmémaxybhénw ElpyyanyiRetRIe&fhnpubst i tut ed

et hyl carbamatés, aSsSisteéed cl eavage car bamat es, photol ytic cl edavage
car bamat @49-pheryd) xanteenybra-(@aphenyt10-ox0) &WWeﬂl%bﬁM@dltb@ma&&L @gd Car bamat es
27 WO 2005/ .04 9 /036028 Exanpl es of methyl and ethyl carbamates
I ncl ude Wﬂ?l %% Eglﬁﬁ%g fl uorenyl met hyl, 9-(2-sulfo)fluorenyl nethyl,
9-(2, 7-di brono) fl uorenyl net hyl , 2, 7-
di -tbutyl-[9- 5_10! %0- di oxo-10,.10, 10, 10-t et rahydr ot hi oxant hyl )] net hyl , and 4-
met hoxyphena bstituted Ethyl Exanples of substituted ethyl
carbamates | I el LiHethvasilve &
2- phenyl et hylltji#ﬂﬁle% gﬁg%ﬁ@eﬁ?w&i&i&% tﬂ*i ?aty?hs' PIF ﬁé?ﬁ&l%}ﬂ)l S‘tl’lﬁﬁkﬁfi}i}l@lyl

10 dimethylisopropyisilyl, diethylisopropylsuyl dlmethylthexylsﬂyl t-

butyldimethylsilyl, t-butyldiphenyisilyl, tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl,
diphenylmethylsilyl, and t-butyimethoxyphenyisilyl.

Esters

15 in addition to ethers, a hydroxyl group may be protected as an ester.
Examples of esters include formate, benzoyiformate, acetate, chloroacetate,
dichloroacetate, trichloroacetate, trifluoroacetate, methoxyacetate, ‘
triphenyimethoxyacetate, phenoxyacetate, p-chlorophenoxyacetate, p-P-
phenylacetate, 3-phenylpropionate, 4-oxopentanoate(levulinate), 4,4-

20 (ethylenedithio)pentanoate, inaloate, adamantoate, crotonate, 4-
methoxycrotonate, benzoate,\ p-phenylbenzoate, 2,4,6-
trimethylbenzoate(mesitoate)

Carbonates
25 Examples of carbonates include methyl, -fluorenyimethyl, ethyl, 2,2,2-
trichloroethyl, 2-(trimethyl_silyl)ethyl, 2-(phenylsulfonyl)ethyi, 2~
(triphenylphosphonio)ethyl, isobutyl, vinyl, allyl, p-nitrophenyl, benzyl, p-
methoxybenzyi, 3,4-dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, S-benzyl
thiocarbonate, 4-ethoxy-1-naphthyl, and methyl dithiocarbonate.
30
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hal oet hyl , 1, 1-di methyl -2, 2-di bronoethyl, 1,1-dinmethyl-2,2,2-trichloroethyl,
1 10 net hyl - 1-(4-bi phenylyl)ethyl, 1-(3,5-di-t-butyl phenyl)-1-nethylethyl,
2-(2'- and 4'- pyridyl)ethyl, 2-(N, N-dicycl ohexyl carboxam do)ethyl, t-butyl,
1-adamantyl, vinyl. —allyl, 1-isopropylallyl, cinnanyl, 4-nitrocinnanyl,

8- qui nol yi ,W&Z%“&é?%?ypi peridinyl, alkyldithio, benzyl, PHTSAOYHERzyI

p- ni trobenzyl, p-bronobenzyl, p chlorobenzyl, 2,4-dichlorobenzyl,
4-nethy|su|finy|ben2yl, 9-anthryl nethyl and 15 di phenyl net hyl. Assi sted

Cl eavage Ex ! e ted cl eavage include 2-nethylthioethyl, 2-

t hyl sul f - : - i thi I t hyl,
1 20 ot nyl EREOS SfEs e YRR s Sachenzoae, 4 kil ) )T 1Y
tri lphen)glrmﬁ@al phemyci}@amd o@@y&(ditﬁr@?ﬂdﬁmlﬁyl)bghﬁ@atemoet hlyl I n‘{ ﬁh: or o- 8 ,
acyl oxybenzyl, p=(di r oxypor enzyl , 5-benzjsoxazol yl me , and 2-
(t)r/i fl ﬁ(fﬁfﬂ‘w}élﬁﬁ'}gj"- BU‘MG'P?%Y'MWG%‘W\%W@W pratgy @‘azage Eiarrpl es of

hot gl yt ] WS 1 i |,
b1 Br SNRRIGIRLRob Ioa e B 21BN bmethotymelryRbpiodEn =Y
ni trophenyl)nmethyl. 30 Urea-Type Derivatives 28 WO 20051041959

PCT1US2004103602 eExa l.es_ of urea-type derivatives include
phenot hi azi n&?ﬁ-@%@%ﬁzﬁﬁ%ﬁf@. . ¥ derivative, N - p-tol uenesul f onyl am nocar bonyl ,
and N - pheny Eggivpiddofaniatsitineous ebless piclude g aichlvrbarat es 5 Exanpl es of

m scel | aneous carbamates include t - nzyl thiocarbamate,

p- cyanome’fbyiphewwa_é_ﬁm%ﬁI%:G'éMQfﬁédﬂIﬂ%l%ﬂéisrj@ggmy uty)Rbgnospaesistenet hyl
> O3B0 SURRISY BB RN E e iR
(N, N- di neérivguceinbatea (&)@ )petoyiyd-butenaateitipitatg), pr opynyl , di (2- pyri dyl) net hyl,
2 10 T hoxycarbonyfbenzoate, PP-benzsate, ohaphthaats, nirate, diy ' MY! PP
N,N,N’,N’-tetramethylphosphorodiamidate, N-phenylcarbafnate, borate,
dimethylphosphinothioyl, and 2,4-dinitrophenylsulfenate
15 "
Sulfonates
Examples of sulfonates include sulfate, methanesuifonate(mesylate),
benzylsulfonate, and tosylate.

20 AMINQ PROTECTING GROUPS

Protection for the amino group includes carbamates, amides, and special
~NH protective groups.

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

carbamates, urea-type derivatives, and miscellaneous carbamates.

Carbamates
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met hoxyphenyl azo) benzyl, 1-nethyl cycl obutyl, 1-nethylcyclohexyl, 1-nethyl-1-
cycl opropyl nethyl, 1-nethyl-I -(3,5-dinethoxyphenyl)ethyl, 1-nethyl-21-(p-
phenyl azophenyl )et hyl, 1-nethyl -1 -phenylethyl, 1-nmethyl-1-(4-pyridyl)ethyl,
phenyl benzyl, 2,4,6-tri-t-butyl phenyl, 4

(trlnethyléﬁagﬁxﬁﬁf enzyl, and 2,4, 6-trimethyl benzyl. Eéiﬁ@?@?ﬂﬁgmanides

I ncl ude: Amdes 20 N-fornyl, N-acetyl, N-chloroacetyl, N-trichloroacetyl,
N-trifluoroacetyl, N phenylacetyl N- 3- phenyl propi onyl, N-picolinoyl,

N 3-pyridylc fﬁﬁég enzoyl ,
N-pphenyl benggg Asgﬁgtee ICI eav @gﬁxﬁ%gwlﬁ%ﬁ%{e%%gg%m ¢

N-o-nit Ifloodmum?ﬂwé@y@-suﬁwh@rmemyl S¢(RI7- dlbromo ﬂuorenylmethyl 2,7-

i 1 opnanpbypl R PERBARIQRE S erah A oA R e o™

N- 2- et hydt hgx}fppmr@hwnyl azophenoxy) propi onyl, N-4-chl or obut yryI ,

N- 3-nmet hyl - 3-"ni trobutyryl, N-o- nitroci nnam)yl N- acet yl met hi oni ne

deri $ati ve, N- o-nit robenzoyl N-o 30 (benzoyl oxynet hyl)benzoyl, and

4, 5-di phenyl 'SEb% ~P-one. 29 WD 2005/ 041959 PCT/ US2004/ 036028 Cyclic
| m de Deriva i mde, N-dithiasuccinoyl, N 2,3-diphenyl naleoyl,
N-2, 5- di net Bxapyplesbsubistitutdad dth4k¢e&bama'eshtyd!uhl$21m-ammmbwem ane adduct,

> 5 3.”3@%'@{}%939%3 RS aNRY o gl SR G e omheyia ! Ut e
3. 5o Nkt PY11-athy-25PEF dhootn 1 HRGFGTA Y mvfr&oé xanpl es of

speci al pro ective groups I nclude and N i'nes N-rmethyl,

N- alloy! méihplﬂ-(»&-rhnpfmnrygyl)ethyy|1)(ét51db<f;’f)tﬁﬂph9myl Nnmtawethyma(%pgnq AN
b ARl 2SRRI RURS Ry, BB EoS B iy =2! =
N-t ri phegmyl, rasspiopylittfidcinnamyl, 4- mtrocmnamyl 8-quinolyl, N-hydroxypiperidinyl,
alkyldithio, benzyl, p-methoxybenzyl, p-nitrobenzyl, p-bromobenzyl, p-
. chlorobenzyl, 2,4-dichlorobenzyl, 4-methylsulfinylbenzyl, 9-anthrylmethyl and
15  diphenylimethyl.

Assisted Cleavaqe

Examples of assisted cleavage include 2—methylthloethyl 2-
methylsulfonylethyl, 2-(p-toluenesulfonyl)ethyl, [2-(1,3-dithianyl)jmethyl, 4-
20 methylthiophenyl, 2,4-dimethylthiophenyl, 2-phosphonioethyl, 2-
triphenylphosphbnioisopropyl, 1,1-dimethyl-2-cyanoethyl, m-chloro-p-
acyloxybenzyl, p-(dihydroxyboryl)benzyl, 5-benzisoxazolylmethyl, and 2-
(trifluoromethyl)-6-chromonylmethyl.

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

dimethoxybenzyl, o-nitrobenzyl, 3,4-dimethoxy-6-nitrobenzyl, and phenyl(o-
nitrophenyl)methyl.

30 Urea-Type Derivatives
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rnet hoxyphenyl ) di phenyl net hyl , N-9-phenyl fl uorenyl, N-2,7-dichloro-9-
fluorenyl net hyl ene, N-ferrocenyl nethyl, and N 2-picolylamne N -oxide.
| mMine Derivatives 20 N1, 1-di et hyl t hi onet hyl ene, N-benzyl i dene,

N p- met hox N di phenyl net hyl ene,

N-[(2- pyri 5@‘??@ ?i% ] methyl ene, and N-(N , N dimet hyl ahfTNSHRYIRGEne) |
PROTECTI ON FOR THE CARBOXYL GROUP 25 Esters Exanples of esters include
formate, benzoylfornmate, acetate, trichloroacetate, trifluoroacetate,

net hoxyacet aEgarmiiesiokyreadypd derlmnvwholudplpbanemmmya(m -daepargdt e. 30 30 WO
2005/ 041959 PCT/ UJS2004/ 036%28 Substi tut ed I?s ers Exanpl es of
subst i t dedvaties K I-Pauepesyliqpylgainasarianyl éﬁ%im;ﬁ'\}}' amingipigeakAoBYky | |

met hyi t hi omet hyl, tetrahydropuranyl, tetrahydrofuranyl,
met hoxyet hoxyrret hyI : 2-(t ri met hyl si I yl ) et hoxynet hyl , benzyl oxynmnet hyl ,
phenacyl , ibcal bamateget hyl phenacyl, p-net hoxyphenacyl

b d h ht hal i m,d 2-S bst d Ethyl E
Exang) oo of  EXelles pﬂmés&eﬁ Hrgile B0 Kelytd B HAER or oot hyl . 10

2- haI oe 8] peoahdBEnzyI2ovdidh UL ekl & 2- n'ethylthl oet hyl ,
2 el ochibrpsing pogsldgry Pofach %&%F’Z‘umnﬁ?&"ﬁv ,

2- (p- to|cyememmyimﬁ§hy) @@@Ayioxytzemle,- soRrapyimeting. 2

2- (di phe t cycl opentyl,
cycl ohe>€’§f?4 ﬁg?ﬁ%\b@g}l Mrg%%%& cgrbgggﬁﬁogﬁ%ﬁqy L 1%%@"13 ci nnarryl :
a- met hy| Nlmaﬁuﬂhqualrmxdmndomw hy1 maawpmmhwna«zwddwmw 215
Subst i tut ed Benzyl Est
10 furanylmethyl, 2-|odoethyl isobomnyl, isobutyl, isonicotinyl, p-(p/-
methoxyphenylazo)benzyl, 1-methyicyclobutyl, 1-methylcyclohexyl, 1-methyl-1-
cyclopropylmethyl, 1-methyl-1-(3,5-dimethoxyphenyl)ethyl, 1-methyi-1-(p-
phenylazophenyl)ethyl, 1-methyl-1-phenylethyl, 1-methyl-1-(4-pyridyl)ethyl,
phenyl, p-(phenylazo)benzyl, 2,4,6-tri-t-butylphenyl, 4-

15  (trimethylammonium)benzyl, and 2,4,6-trimethylbenzyl.
Examplés df amides include:

Amides

20 N-formyl, N-acetyl, N-chloroacetyl, N-trichloroacetyl!, N-trifluoroacetyl, N-
phenylacetyl, N-3-phenyipropionyl, N-picolinoyl, N-3-pyridylcarboxamide, N-
benzoylphenylalanyl derivative, N-benzoyl, N-p-phenylbenzoyl.

Assisted Cleavage

25 N-o-nitrophenylacetyl, N-o-nitrophenoxyacetyl, N-acetoacetyl, (N’
dithiobenzyloxycarbonylamino)acetyl, N-3-(p-hydroxyphenyl)propionyl, N-3-(o-
nitrophenyl)propionyl, N-2-methyl-2-(o-nitrophenoxy)propionyl, N-2-methyl-2-(o-
phenylazophenoxy)propionyl, N-4-chlorobutyryl, N-3-methyl-3-nitrobutyryl, N-o-
nitrocinnamoyl, N-acetylmethionine derivative, N-o-nitrobenzoyl, N-o-

30 (benzoyloxymethyl)benzoyl, and 4,5-diphenyl-3-oxazolin-2-one.
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Exanpl es of substituted benzyl esters include triphenyl nethyl,

di phenyl net hyl , bi s(o-nitrophenyl)nethyl, 9-anthryl nethyl, 2-(9, 10-
di oxo) ant hryl net hyl , 5-di benzosuberyl, 1-pyrenyl nethyl,
2-(trifluorometh I%-G 20 chronyl methyl, 2,4,6-trinmethyl benzyl,
p-bronnbeniV@?“%gﬂ'?%obenzyl, p- nitrobenzyl, p-nethoxyB@H?%W?mmans

2, 6-di net hoxybenzyl, 4-(nmethyl sul finyl)benzyl, 4- sulfobenzyl, piperonyl,
4-picolyl and p-P-benzyl. sters Sil | Esters 25 Exanples of silyl esters
include trinethylsilyl, triethylsilyl, t butyldinethylsilyl,

i - propyl.di nethyl silyl, phenyldinmethylsilyl and di-t- butylnethylsilyl.
Activated Es ! e$Hf activated esters include thiols. 31 WO

c

2005/ 041959 : I ' [ Exanpl f

m scel | aneous%@%a éé/&ggﬁﬁcfuuég]g%gggi%l?%% é(léﬁlwgsbxgggl iGﬁeg,

4-al kyl nﬁP]@mVF%/rﬁ}IlexNZ‘Qié M-Mmeﬂawdmgla?zéeﬁt?pém&mF@mdt,g&les, Ior tE ho 5 :
t - ) t ex. St t

Exarrd) e suBpdtosh hyt IEEIDIS 3 AUTIEV I THERA 2Ra, SSHOstiied 4 but i ot anny!

32 WO 2 n%é%?,%%?@a\é?@@ﬁé%a@x@@%& arfd 1-SW¥RREY ?I,é[tiﬁiﬁdw-‘:pgﬁﬂ&ﬁyl.pr ovi des

met hods 0 Ing the d osed conpounds according to t Iti‘onal organic
synthetic nethods as well as matrix or 5 conbinatorial synthetic nethods.

Schenes AU } RSy d 'synthetic routes. Using these
Schenes =& - — e exanples of conpounds 1-28, a person
of skill in the art may develop anal ogous or simlar nethods for a given
conmpound that are within the invention. These nethods are

10 Examples of special NH protective groups include

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

_ (1-isopropyl-4-nitro-2-oxo-3-pyrrolin-3-yl), quatemnary ammonium salts, N-benzyl,
15 | N-di{4-methoxyphenylmethyl, N-5-dibenzosuberyl, N-triphenylmethyl, N-(4-
" imethoxyphenyl)diphenylmethyl, N-9-phenylfluorenyl, N-2,7-dichloro-9- -
fluorenylmethylene, N-ferrocenylmethyl, and N-2-picolylamine N’-oxide. ‘

Imine Derivatives

20 N-1,1-dimethyithiomethylene, N-benzylidene, N-p—methoxybenzylidene, N-
diphenylmethylene, N-[(2-pyridyl)mesityllmethylene, and N-(N" ,N’-
dimethylaminomethyiene).

PROTECTION FOR THE CARBOXYL_GHOUP

25

Esters -

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

30

30



representative of the preferred synthetic schenmes, but are not to be
construed as 10 limting the scope of the invention. One skilled in the art
wi |l recognize that synthesis of the conpounds of the present invention may
be effected b urchasing an internedi ate or protected ,j Latke
conpounds 8\%‘%%"1"5&%&5% n any of the schenmes discl osed herlédljﬂbg{&%g&@gski 'l ed
inthe art wil'l further recognize that during any of the processes for
preparation of the conpounds in the present invention, it nay be necessary

anld/ or I‘ desi rmungm%@m@si tive or reactive groups on any oflthe
Y . )
rotect i ng oiBAEPes gl ShbulRH el By e SBANR MG & oups i n o gani c

Synt hesi gethot@imetivyl] #etRhianiang, tek@9%dropiiand, tetrahpdrbfurangr oups nmay be

renoved at a conveni ent 'stage usin s known fromthe art. Were the

met hod
process agemwyemxymw,aa-(tame&twleﬂlwgetb@wmﬁihﬂsb@w&wmghxlophw@yh nvention

give ryise, to m Q o] i ‘ epar at ed by
conv tiB'Rgﬂm%%%#%be%@%@%%%b%ﬁ@%h%%%% @Sm%ﬁyf, conmpounds
may be pérﬂj)ﬁr;ﬁﬂhhmnrmﬂ_ form or individual enantiomers nay be prepared
ei ther by enantiospecific synthesis or by resolution. The conpounds nay,
for exanple, be resolved into their conponents enantioners by standard

t echni ques, S rﬁnb@ﬁtuﬁ EfRf BBlcion of diastereomeric pairs by salt fornation.
The 30 conpo ol ved by formation of diastereoneric esters
or 33 WO 20(Eapesdf Peubstitad thgoxdds inchidied,2,3-tichioreethlgly chr omat ogr aphi ¢

mmy o r 3balopiny Sratiprasiens ParmpbBsndgiuin b tulbiged Lidtiendeecrped
oot T gt o i i ar T ot os.
The di scﬂqs'qnyricgyhpﬁlyh(&((ﬁplmnywbsphih@)w%i1emetm/$-éqrflﬂmy§£@hylasbmwar maceut i cal
agents ars:ycclloepsecnrt)lllfjgy(ljcléﬁexglh eall{lll,eézbﬁeenc-% -Iyﬂ r}ll(tr}n(%et%gﬁ{llﬁg-b%fég-q il (i,e
cinnamyl, a-methyicinnamyl, phenyl, p-(methylmercapto)phenyl and benzyl.
15
Substituted Benzyl Esters

‘ Examples of substituted benzyl esters include triphenyimethyl,
diphenylmethyl, bis(o-nitrophenyl)methyl, 9-anthryimethyl, 2-(9,10-
dioxo)anthrylmethyl, 5-dibenzosuberyl, 1-pyrenylimethyl, 2-(trifluoromethyl)-6-

20 chrbmylmethyl, 2,4,6-trimethylbenzyl, p-bromobenzyl, o-nitrobenzyl, p-
nitrobenzyl, p-methoxybenzyl, 2,6-dimethoxybenzyl, 4-(methylisulfinyl)benzyl, 4-
sulfobenzyl, piperonyl, 4-picolyl and p-P-benzyl. :

Silyl Esters
25 Examples of silyl esters include trimethylsilyl, triethylsilyl,

t-butyldimethylsilyl, -propyldimethylsilyl, phenyldimethylsilyl and di-#-
butylmethylsilyl. |

Activated Esters

30 Examples of activated esters include thiols.
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Schenme 1. Synthesis of Internediate 1-D R 0 R, Et Q2CC(R5R6) Br Cl SGBH HO
RZ base 6 RS Rl ~RZ 1-A1-B OR OR EtOO0O R2 Reduction EEO0 R2 R R6
SazCl 5 Re' / SH 1-C 1-D In accordance with Schenme 1, wherein Rl, R2, R5
and R6 are ribed 15 above (except that R5 and mspiro
C3-6 cycl oﬁéﬁ@glg?w?pi ro 5- or 6- menbered heterocycl yR?,C&i%ﬁébﬁ}g?%%sA, a
variety of which are commercially available (such as 3-nethyl phenol,

2- et hyl phenol , 2-propyl phenol, 2, 3- dinethyl phenol, 2-chl orophenol,

2, 3-di chi orophenol , 2-bronophenol:, and 2- am nophenol), is alkylated to form

Such. as.br o Eoeafisolle DERRed ° M o 2. brom- 2. ot hyl propi oni 6 acid
S, oL, BTttt s S 0, 1000
phenoxy a@zPlines; %alé‘ﬁ’h%oX@é%Pxil%dﬁeﬁggﬁl\/{a‘g'ﬁ?‘%ﬂ@‘9‘{0&%@9&9%5/ 041959
cel eot 1 TS A P e b B D o or asul  ony! phenbxyacet c
acid ethyl ester 1 -C. Transformation of the sulfonylchloride 1-Cto

benzenet hi ol é-D iFggggorrpl ished using a netal as a reducing agent, such as
tin or zinc, n ¢ nedium such 5 as ethanol or di oxane. Scheme 2.

Synt hesi s of Epamplestf dtdnnyREstéRd iftide Metyl#&tny! and tri-n-butylstannyl.
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R4 NH2 C)~S'A OO 2-A 0 toluene 2-B *S 1, 2-dl chl orobenzene, 1soc R3 R3 O
R, R4 | Reduction R4 EtO-O | R2 -t( NYCO2Et N~CH 1-DR3RSH_ 2-C NS
2-DNSORL OR R2/ Ra Hydrolysis HOOR2 / R4 EtO0 O" 16R5%I/sN

I R3 R5 FI'||/I|R32EN2FS—N10InSchem32% R3,
R4, R5 andM&WIRE described above (except that R5 an %o ot form
spiro C3.6 cycloal kyl or spiro 5- or 6- nenbered heterocyclyl), phenyl

oxat hi azol one 2-B is fornmed by reaction of benzam de 2-A, many of which are
com*rermcallysej\nﬁhe&iﬂe (such as R3 = CF3, or R4 = OCF3, CF3, OCH3, d, Br,
or I, or R3 = Ca ), with chlorocarbonyl sul fenyl 15 chloride in a

sui tabl e sol vent such as toluene. Thernol ysis of oxathiazolone 2-B and

trapping of tTie gaeation prdvideszmsthbdd bienakihg thiedivélddedetdnipounydsnof ormate in a
sui t abl e hi gh boili n%pgm nt sol vent such as chl or obenzene or 1, 2-

di chl or @seaiing to tadRicarkesopie synthptic meihadsiasiyellas BaBIXQH boxyl i ¢ acid et hyl
est ers @%bﬁ&b@@n h@n@mg{%dg §chém5§9kwﬁ§&§@<ss gggcrfayéfg%egeq ng al cohol

2- DEO ngasu e reduci ng agent suc I'um bo lithium
al um nursyniietid@oR0e5/ Ueing §®seSoheBRB0he(BiiliBes bgldwi, dad toe examples

di i sobut yl al uni et d.eth t . Id b
bt a1 nodtcAmRRMSEC]:24. 4 héSon ) S I e Mak Saeigh BhaloB8is or Smiete ot e -
under staggake fof amilieh csdlYid LA % Wigin Bk heptioh | ThRiske elYtRsdgigreand

triethyl amne in an appropriate solvent such as CH2Cl 2, or conversion of
t he al corptesentative ¢f the Bfﬁiﬂﬁf%smth%ﬂﬂ ghemes; hutare net tasbe sengrued as

tri PREnYiRERS BY B8oddd: thaikRRtion.

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

15 skilled in the art will further recognize that during any of the processes for
preparation of the compounds in the present invention, it may be necessary
and/or desirable to protect sensitive or reactive groups on any of the molecules
concemmed. This may be achieved by means of conventional protecting groups,
such as those described in “Protective Groups in Organic Synthesis”, John Wiley

20 & Sons, 1991. These protecting groups may be removed at a convenient stage
using methods known from the art.

Where the processes for the preparation of the compounds according to
the invention give rise to mixture of stereoisomers, these isomers may be
25 separated by conventional techniques such as preparative chromatography. The
compounds may be prepared in racemic form, or individual enantiomers may be
prepared either by enantiospecific syntheéis or by resolution. The compounds
may, for example, be resolved into their components enantiomers by standard
techniques, such as the formation of diastereomeric pairs by salt formation. The
30 compounds may also be resolved by formation of diastereomeric esters or '
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tetrabrom de or carbon tetrachloride, (2) alkylation of benzenethiol 1-D,
prepared according to Schene 1 above, with the nesylate, brom de, or
chloride internediate using a suitable base such as Cs2C0O3, K2CCO3, or NaH,
in an appr, ' ol vent such as CH3CN, DVMF or THF; u ' n.

Al ternati Vgﬂ;?do%ﬁg%m hesi s of phenoxyacetic acid ethyl ng}tbgirvgbg{ggﬁrmy be
acconplished in one step under standard Mtsunobu conditions. Preferred
conditions include using a triarylphosphine such as tri phenyi phosphi ne and
an azodizmidbsigllowed dyrehramatographicepahationandderarvalofthathkirali n a sui tabl e
sol vent such as,THE Under  standard, saponification conditiof henoxyaceti c
01 o ot HAHTIBS, oASMaTE R BrPRles TR P rencided-tind &rchital FBTCH ' The
preferregdugrol ysis conditions include using NaOH as a base in an aqueous
al cohol i c sol vent system such as water-nethanol, or using LiOH as a base in
a water-THF milder system Schene 3. Synthesis of Conpound 2-F 36 WD ~
2005/ 041959 PCT/ US2004/036028 R3 R1 R4 HORL R2 HOR2 / R4 | NS~-CH 3-A SH
| s "5i' | \ BxaSpleg-obthe descBbal syrdhetic rotes dacidsExaaplesct thHaRI R6R6) CBr  NO

or) tBu@RO\ \R2 /| R4 base A5 | I 3= -N Q R1 tional step HO O
v 1 R4 Sty GpopRounds aBaRGo(S 1o e tatbe] bdmponnds G hdsq BaRe iR Be, ° 5Pt hes s
of [1,2, Ahidhasbriny ® simiacsurestlhe disdiébed-donipiunds are ussful in basic

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

10 General Guidance

Scheme 1. Synthesis of Intermediate 1-D

T E0 CC(RsRe)B 7 T CISOH
2 5Mg)Dl 3
. ’ . base R Bg

1-A : ‘ 1-B

0 [ 0 Ry ‘
Et 0)5(0\@:92 Reduction EtO )><o Ro
. R{ R R¢ Ry l: | '
SO,CI SH ,
- 1-C 1-D
In accordance with Scheme 1, wherein Ry, Rz, Rs and Rg are as described
15 above (except thét' Rs and Rg do not form spiro Ca.g cycloélkyl or spiro 5- or 6-
membered heterocycly_l), phenol 1-A, a variety of which are commercially
available (such as 3-methylphenol, 2-ethylphenol, 2-propylphenol, 2,3-
dimethylphenol, 2-chlorophenol, 2,3-dichlorophenol, 2-bromophenol, and 2-
aminophenol), is alkylated to form phenoxyacetié acid ethyl ester 1-B with a
20 suitable haloacetic acid ester such as bromoacetic acid ethyl ester or 2-bromo-2-
methylpropionic acid ethyl ester, in the presence of an appropriate base such as .
CsC03, K2COg, or NaH, in a suitable solvent such as CH3CN or THF.
Sulfonation of the phenoxyacetic acid ethyl ester 1-B with an appropriate
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be carried out as shown in Schene 3, wherein Rl, R2, R3, R4, RS and R6 are
as 5 described above (except that R5 and R6 do not formsp(ro C3.6

cycl oal kyl or spiro 5- or 6-nmenbered heterocyclyl), by installing the
substi t ut e%@%g,b o@3Cid side chain in a later step of pEEUSIDLEEHEES-
Compound 3 e obtained in two steps: (1) conversion of the al cohol
2-D to nesyl ate under standard condlti ons by enpl oyi ng net hanesul f onyl
chloride and trieth appropri ate salven 10 such as CH2Cl 2, (2)
sel ecti vwlfynat'rkgﬁaﬁﬁbﬁua% agp H‘P'ggﬁ@ oPCORISSelpetyelat thadaa a1 e

i nt er medj &%N&% eg?egq or NaH, in an
approprlﬂz)a e sol enelﬂse%%ﬁlamsﬁlf %c@ﬁ%%}gr nlltroge:riC Al ternatively,
synt hesi Fraotformation ofi tte- Bilionylbbklotide fbfﬁ)tq benganeinioddeD i3 agcamplishedt andar d

Such. 15 B8 AHaR o piE T 26Er Ak AL T3 465 08 R Ui SR G By

aZOdI§&F§Qéﬁﬁbﬂbpgrdj|6x@1§w tabl e solvent such as THF.. I n the presence of an
appropriate base such as Cs2CO8 or NaH, the substituted acetic acid side
chain is installed by alkylation of the phenol group in 3-B using a
suitabl e substituted h r@©noi sobutyric acid or

hol oacetic acid ester Sg%ﬁé@g%%wﬁ‘@%gs%\“?t}@u 9%rrlg| sobutyrate to give 3-C
Wien the sidBschain in 3-Cis an i/ WD 2005/ 041959 PCTI US2004/ 036028
acetic adis ter, the €arboxylFi id gr oup cohlh__d_&ear el eased by using
conventiona acf,ong e+ kno at So -butyl acetate
derivative 3=C I8 converted—to aci \ﬁy aRlicavbhdzee, St abl e strong acid
such as tri%A uéroacet I°®®%ci d, i n?&n WppPopri ate sol vent such as

di chl oronet hane. 5 Schene 4. Synthesis of Internediate 4-F CO2H O R, OR
Cl8Br2; Meo Bgjr HO,( RZi 4 CMeo,Rp j/ RZ MeCH4-A 4.B base 4-D

1
R .
R“@\( Reduction 4@/ ‘ EtO)S(O k
N, _COff — > N pRs Re
Y

2-C N—S§ 2-D N—=58

o (|

Hydrolysis H
f>r ﬁ °)5<RSCE
S/\'/ R3
S——-—N
100 In Scheme 2, wherein R4, Rz, Rs, R4, Rs and Rg are as described above

(except that Rs and Rs do not form spiro Ca.s cycloalkyl or spiro 5- or 6-
membered heterocyclyl), phenyl oxathiazolone 2-B is formed by reaction of
benzamide 2-A, many of which are commercially available (such as B3 = CF3, or
R4 = OCFg3, CF3, OCHg, CI, Br, or |, or Rz = Ry = Cl ), with chlorocarbonyléulfenyl
15 chloride in a suitable solvent such as toluene. Thermolysis of oxathiazolone 2-B
and trapping of the generated benzonitrile sulfide with ethyl cyanoformate in a
suitable high boiling point solvent such as chlorobenzene or 1,2-
dichlorobenzene, furnishes phenyl-[1,2,41thiadiazole-5-carboxylic acid ethyl
esters 2-C. Thiadiazole ester 2-C is reduced to the corresponding alcohol 2-D
20 using a suitable reducing agent such as sodium borohydride, lithium aluminum
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NBS Moo O O NaH, Tips-SHOOR 1 j Br Pd(PPh3)4 MO S-Tips S Tips 4-E 4-F
I n accordance with Schene 4, wherein R, and R2 are as described above 1In
Forrmula (1), 1- bronocycl opent anecar boxylic acid nmethyl ester 4-B is prepared

10 by bromgpatdeQps9fe Cycl opentanecarboxylic acid 4-A w pprRERFYModsN t he
presence of a“strong acid such as chiorosulfonic acid foll owed by

methyl ation in refluxing nethanol. Al kylation of phenol 4-Cwith 1

-b I t boxylic.acid. .npethyl ester. 4-. ' itable b
such a5 BIRES B BpRag i GHER b e bR Ele A B Y SR et by ester
4-D. .Ar0%&18%%&%@%%@%%@%@%@ Hengtoshisl O-Ditdactheéylatan

appropriate sol vent such as ccurs to ﬁi ve brom de 4-E.
Tri i sopr apgerstaadardsepndiipnsiyremploypg meteanasyferya chiogde @nd trhethih de 4-E with

tril i Lol . i NaH and
L par | a4 Shprdrid sOVEHLER B EHLLY, 6 CofiveRb oPRRSISHiicoEs DOM &1
Scheng 5io Sprdiita ﬁ%?lo%eqb\r&e@ce 38t|ri¢;33%0p1ﬁ&bﬂ:h?5?d;@%bﬁ%0%4ﬁ)?s,6g2i NSRE
R3 1 Me0O R4, P . . . r 4-F.S-Tjps 2- :

_S Base 1@ Of@'q—a‘)f\@@ﬂnﬂe“(&‘%@'ﬁgr (QSE'WWPBP{/E?%Z%@P%E\« Prgpated 4 50 |\
%3 SN | Boorbingloolirho & B! WIS ate i ada] ditnidido R3, and R4 are as

descri be n Formula (1), alcohol”. 2-Dis converted to bromde 5-Ain
t he presdntesnediate using a suitable base such as Cs,C03, K2CO4, or NaH, in an

appropriate solvent such as CHaCN, DMF or THF, under nitrogen. Alternatively,
10 synthesis of phenoxyacetic acid ethyl esters 2-E may be accomplished in one

step under standard Mitsunobu conditions. Preferred conditions include using a

triarylphosphine such as triphenylphosphine and an azodicarbonyl reagent such

* as diethyl azodicarboxylate, in a suitable solvent such as THF. Under standard

saponification conditions phenoxyacetic acid ethyl ester 2-E is converted to acid
15 | 2-F under nitrogen. The preferred hydrolysis conditions include using NaOH as a

base in an aqueous alcoholic solvent system such as water-methanol, or using

LiOH as a base in a water-THF milder system.

Scheme 3. Synthesis of Compound 2-F
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5 triphenyl phosphi ne and carbon tetrabrom de. Phenoxycycl opent anecar boxylic
acid nethyl ester 5-B is obtained by reaction of the bromde 5-A with
triisopropylsilanylsulfide 4-F, prepared according to Schenme 4 above, using
a suitabl gydpamsopyeh as Cs2CAB or tetrabutyl anmmoni um f pgessthes/odstsan
appropriate solvent such as CH3CN, DWF or THF. Under standard
saponi fication conditions 10 nethyl ester 5-B is converted to carboxylic
acid 5-C undgg nitrogen. The pgeferred hydrolysis conditions include using
NaOH as bage in an aqueougo_akcomol ijgoSo VEﬁE system suc
wat er - met h or using LiCH a base | wat er - THF i

j A1 US20041036028 O

Schene 6. @ mpeunto 6y 39 0% N9
R4 g4 | HZQI_ t 1G XS OyON"COZEt™ R3 03_ 6-\C i3 N YCS?Et 6-A 6-B 6-0
SNRMA ORL DReol"dctlon Eto0 R2 R3~-rCH RS"Re SH f—D 6-E SNORL OR1L EtDO

"R/ | R4 Hydrolysis HOORZ2 /| RBRe/ SS\N\ RBRBRBI / S N1 R3 6-F
NS 6-G NS In accordance with Schene 6, erein RI, R2, R3, R4, R5 and Re
are as described above in Fornula (1), oxgfhiazofbne 6-B is forned by

react i on 'BfO6(Mefle)CBy 0l RaGiisB6)IGBA m@rm@o,m, Sl fenyl ehhefide in a
sui t abl e SOt vent sggsna as toluene. Thernol yBfs Rgft hiazql o @ B and
trappi ng of the genéerated nitrile sulfide with b nz§rﬁ\tﬁ N 6¥C Hh a
suitabl e high boiling point solvent such as chl drobenzere—Nr
1, 2-di chl or obenzene, qupishesRPhenyI-[1,2,4]thiadiazo|e-3-

Optional step HO&O@H2 R4

i ' Rs" Rs NY@E
Hydrolysis S z Ra
|
2-F /\(

S—~N

F as
der system 15

[

Altematively, synthesis of [1,2,4]thiadiazole phenoxyacetic acid 2-F may
be carried out as shown in Scheme 3, wherein Ry, Rz, Rs, R4, Bs and Rg are as
5 described above (except that Rs and Rs do not form spiro Cs.g cycloalkyl or spiro
5-or 6-melmbered heterocyclyl), by installing the substituted acetic acid side
chain in' a later step of the synthesis, Compound 3-B may be obtained in two
steps: (1) conversion of the alcohol 2-D to mesylate under standard conditions by
employing methanesulfonyl chloride and triethyl amine in an appropriate solvent
10‘ such as CH2Cla, (2) selectively alkylation of 4-mercaptophenol 3-A with the
mesylate intermediate using a suitable base such as Cs2COs, choa; or NaH, in
an appropriate solvent such as CHzCN or THF, under nitrogen. Alternatii/ely,
synthesis of compound 3-B may be accomplished in one step under standard
Mitsunobu conditions. Preferred conditions include using a triarylphosphine such
15 as triphenyiphosphine, and an azodicarbonyl reagent such as diethyl
azodicarboxylate, in a suitable solvent such as THF. In the presence of an
appropriate base such as Cs,COj3 or NaH, the substituted acetic acid side chain
is installed by alkylation of the phenol group in 3-B using a suitable substituted
holoacetic acid such as 2-bromoisobutyric acid or holoacetic acid ester such as
20  tert-butyl 2-bromoisobutyrate to give 3-C. When the side chainin 3-Cis an
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carboxylic acid ethyl ester 6-D. Thiadiazole carboxylic ester 6-D is reduced
to 10 the correspondi ng al cohol 6-E using a suitable reduci ng agent such as
sodi um borohydride, |ithium alum num hydride, or diisobutylalum nium
hydride. Pwenosymestic acid ethyl ester 6-F can be prepaimeck2odd/obsgs St eps:
(1) conversion of the alcohol 6-E to a brom de or chloride in the presence
of triphenyl phosphine and carbon tetrabronide or carbon tetrachloride, (2)
al kyl ati o) 7 chene 1 above,

W th theacgtr"g%c;@gg%trgpg&%or |b8;(yl i nt e?'l%gf&gt @cbuf'fé?\égsgbs |L¥32?ﬁse-base such as
Cs2C0B, dsadmtioral rbg¢tionswedlknowppn agsi Eoeexarhplentersudil saet4?8IBCN, DVF or THF,
under nitrogen. der standard nifi at.ion c S pheno acetlc aC|d
othyl ostevanve-3rs S conblRlasrs Y2 Bl smpiting siitable svng ey

hydr ol ysdsstnﬂ@@@ah'eﬂélécbnﬁé:iﬂ@pp‘%@pl’ﬂﬂe%@%hﬂé{ﬂeﬂﬁa% AFTbAARAAO36028 usi ng NaCH
as a base in an aqueous al coholic solvent system such as water-

met hanol - THF, or using LiOH as a base in a water-THF m|der system Schene

7. Synthesis of Conpou AN) S~ Br Narre "NOOi Ts OH.
0 0 100C 40C | Wenémg %V%ggaqqﬂggﬁﬁé@&?S CszC03 ' px3 EtOH /BO O 1

/CHBRN- qil ~ R4 O—|307EI'~NrB|i S—N?FoN—SOS%RBzCI R4 = Me
D44 R3 . F, (%ésH 9%4 R3 =IR4 & I\v@

‘ MeOH - ' \©/

4A . 4B base

0 R,
)%3 Ro NaH, Tips- SH BOJGO Ry’
I l l Pd(PPh3)4 | I
4F S-Tips
In accordance with Scheme 4, wherein Ry and R; are as described above
in Formula (1),1-bromocyclopentanecarboxylic acid methyl ester 4-B is prepared _
10 by bromination of cycldpentanecarboxylic acid 4-A with bromine in the presence
of a strong acid sucH as chlorosulfonic acid followed by methylation in reﬁuxing
methanol. Alkylation of phenol 4-C with 1-bromocyclopentanecarboxylic acid
methyl ester 4-B by using a suitable base such as Cs2C03 provides 1-
phenoxycyclopéntanecarboxylié acid methyl! ester 4-D. Aromatic bromination of
15 4-D with N-bromosuccinimide in an appropriate solvent such as CH3CN occurs to
give bromide 4-E. TriisopropyléilanylsuIfide 4-F is obtained by reaction of

bromide 4-E with triisopropylsilanethiol in the presence of a suitable base such
as NaH and a palladium catalyst such as tetrakis(triphenylphosphine)palladium.

20 Scheme 5. Synthesis of Compound 5-C
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O NaOH HOOF4 / N5 7-0 In accordance wth Scheme 7, wherein R3 and R4 are
as described above in Fornmula (I), reaction of 7-A and 7-B provides 7-C,
whi ch upon oxidation with 10 nCPBA gives 7-D. 7-D is hydrolyzed to give
7-E. Treatiwg 2vdstolfiospnmpounds | i ke D39, D44 and D34 | eadpchrassZoobostoss furt her
hydrol ysi s gives conpounds of 7-G 15 41 WD 2005/ 041959 PCT/ 11S2004/ 036028
EXAMPLES Exarrpl el Job/ CAF S /NI zZt, TSN
{2- Met-hyl - ,LS (4-trifluoromethyl-phepyl)-[1, 2, 4]thl adi azoI -yl met hyl sul f an
yl]-phenoxy}ieacetic acid Scheme Al E{® | % Cl 303'%%\' SQ0Q04( Ft OH, Di oxane
Et 0~0 i a Alb, 93% Ahg, CBEUWBS~BNFEt 0~0 S02CI 2
(4-Ciloro ony - 2- thy-l——phemx)tlg d et byl -apsf | ask
cont ai ning ¢ O oRHc acid (15.0 ¥ ﬁ)\ Ml yat 4C_ TS -

2-D N—-- 5A N—S Base

Meo)é \C[ Hydrolysis Ho)é \E:[ Rq
s/\/ Ry

In Scheme 5, wherein R4, Rz, R3, and R4 are as described above in

Formula (1), alcohol 2-D is converted to bromide 5-A in the presence of

5 triphenylphosphine and carbon tetrabromide. Phenoxycyclopentanecarboxylic
acid methyl ester 5-B is obtained by ’reaction of the bromide 5-A with
triisopropylsilanylsulfide 4-F, prepared according to Scheme 4 above, using a
suitable base such as Cs,COj3 or tetrabutylammonium fluofide, in an appropriate
solvent such as CGHsCN, DMF or THF. Under standard saponification conditions

10  methyl ester 5-B is converted to carboxylic acid 5-C under nitrogen. The

preferred hydrolysis conditions include using NaOH as a base in an aqueous
alcoholic solvent system such as water-methanol, or using LiOH asa baseina
water-THF milder system.

15 Scheme 6. Synthesis of Compound 6-G

39



added et hyl (2-nethyl phenoxy)acetate Al a (10.0 g, 51.6 nmol) slowly. The 10
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

W th wat erwoafndogiokeed under vacuum overni ght to provi dgcihistoododsdn? of Al

b as a white solid; 1H NVR (300 MHz, CDCI3) 8 7.87-7.84 (m 2 H), 6.80 (d,

J=95H, 1H, 476 (s, 2 H, 429 (q, J =7.1H, 2H, 2.37 (s, 3 H,

1.31 (t, J = 7.1 Hz, o3 15 H; M5 (ES) nlz: 315 (l\/HrNa) 0 EEAk~Oi SH

Al e (4-Mergapt9- 2- ey yCIp noegy) 8Get |P@ oid et hylFs .42 WD 20051041959
PCT/ 1152004} 086028¢i“Tosa S0 of O 8 16. | nJ No&EPH (20 ni)
was addeg,nd. 0 WEHCT T droxamse—{N0 niL "e owdd-By RE00 )" powder (9. 80

g, 82.6 mm%)\ portionw se. Tfesa m xture was refluxed R ZS-h—Npoured into
CH2C 2Tice (100 nL), and filtered. The filtrate was separated, and the
aqueous | ayer was extract ed 5 with 2CI 2., The conbi ned organi ¢ phases were

washed with WaterR4 d and conce te%1 tﬁ give 3.56 g (98% of Aic as a

3 (m 2 H), 6.59 (d, J= 8.4"
,S,_;ZHB) 2.24 (s, 3 H, 1.29 (t,
J—71Hz 3H) Sche-nEe ~s'Cl 0 O,

1, 2-dl chl orobanzene 160C AI a Otoluene A2b, 39% NS F3C - FC 1. MsCl, Et3N,
CH2Cl 2 Na8H4, EtC]—IO

O 0 Ry
Eto& \@ Hydrolysls HO/U><O\©iFiz Ry
R R
S/\l/ ° S/.\I(N\ R3
6-G N—©S .

In accordance with Scheme 6, wherein Ry, Ry, Rs, Rs, Bs and Rg are as
described above in Formula (l), oxathiazolone 6-B is formed by reaction of ethy!
5 | oxamate 6-A with chlorocarbonylsulfeny! chloride in a suitable solvent such as
toluene. Thermolysis of oxathiazolone 6-B and trapping of the generated nitrile
sulfide with benzonitrile 6-C in a suitable high boiling point solvent such as
chlorobenzene or 1,2—dichlorobenzene, furnishes phenyl-[1 ,2,4]thiadiazoie-3-
carboxylic acid ethyl ester 6-D. Thiadiazole carboxylic ester 6-D is reduced to
10  the corresponding alcohol 6-E using a suitable reducing agent such as  sodium
borohydride, lithium alumrinum-hydride, or diisobutylaluminium hydride.
Phenoxyacetic acid ethyl ester 6-F can be prepared in two steps: (1) conversion
of the alcohol 6-E to a bromide or chloride in the presence of triphenylphosphine
and carbon tetrabromide or carbon tetrachloride, (2) alky\aﬁon of benzenéthiol 1-
15 D, prepared according to Scheme 1 above, with the bromide or chloride
intermediate using a suiiable base such as Cs,COg3, K2COg, or NaH, in an
appropriate solvent such as CHzCN, DMF or THF, under nitrogen. Under
étandard saponification conditions phenoxyacetic acid ethyl ester 6-F is
converted to carboxylic acid 6-G. The preferred hydrolysis conditions include
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NCOEt | /| N2~/ 1Y 21 i OHCH3CN, Et0~0 A2% 92% N-S A2d,97% N-S Al e
SH n OEtO_~"'"" \ / CF3 NaOH, MeOH, H2O HO'JBSOY \ / CF3 [/ ~/N\ | "/ ~
SI 100%S T~ 1 A2e,64%s-NS-N 10 F3C\ / I O NS ADb

5- (4-Tri f | vwoomiolmpks phenyl ) -[ 1, 3, 4] oxat hi azol - 2-one  TlpeTgadmiosso2sm Xt ur e
of 4-trifluoronethyl benzam de Ala (2.57 g, 13.6 mmol),

chl or ocar bonyl sul fenyl chloride (3.57 g, 27.2 mmol) in toluene (35 nL) was

heated at 60 15" h and trated.. CHCI dded the 43 WO
5005, 04 M350 NeH 35 G010 SO PRI, AEoNulE SPRERERBTEm BYEh s PE9t0! | o vas
washed WibihakbREHE, 8ndsiflf ILAOH WM ase Th AfwateEVHP hikiedisyStePr2 MO (36%) of

4-trifluoronethyl benzam @e A2a as recovered starting material. The filtrate
was concentrated and colum chromat ographed (Et OAc/ hexane) to provide 1.31

39% of A2b as whi -. Mz, CDCI3) 8 8.11 (d, J=
g.(z Hz/? 2 H, 7077 (B%C%EE‘%?'M%’SZ&E&W% Et NS )A2c (

O .
Cs,CO mCPBA 0
o SaUU3 .
HO Dioxane o 0 TsOH 0.
P Br ° Q
o 100°C 40°C ot
7-A 78 0O 7-C o}

[
\

70 - O

NaOEt o} G205 o
CHLCN R.
= ~bedy kel B
————T O 4
R N
OH 3
7-E Re )
N S-N F
S Br -
N-S

D39 R = Cl, Ry=Me
D44 Ry =F, Ry=CFy

D34 Rz =Ry =Me
) 0
NaOH 0 fis R
© N7/©/ )
| ¢
S-N
5 76

In accordance with Scheme 7, wherein R; and R4 are as described above
in Formula (1), reaction of 7-A and 7-B provides 7-C, which upon oxidation with
10 mCPBA gives 7-D. 7-D is hydrolyzed to give 7-E. Treating with compounds like
D39, D44 and D34 leads to 7-F and further hydrolysis gives compounds of 7-G.

15
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3-(4-Trifluoronethyl-phenyl)-[1, 2, 4]thiadi azol e-5-carboxylic acid ethyl
ester A reaction mxture of A2b (448 ng, 1.81 mmol) and et hyl cyanofornate
(722 ng, 7.29 mol) in 1, 2-dichl orobenzene (7 nL) was heated at 160C. for 20
10 h. Afterwoaalsiomgsdown.to room tenperature, the reactipomustool/ngee28nas
purified by. columm chromat ography to give 505 ng (92% of A2c as -a yell ow
solid; -1H NW\R (300 MHz, CDCI3) 8 8.50 (d, J=8.1 H, 2 H, 7.76 (d, J= 8.2

Hz,. 2 H) é§ J = 7.1 H, 2 H, 1.49 (t, .J=7.1 Hz, 3 H:; M (ES)
mz: BOﬁéM%PZL‘)——FBCICI Tr /1 NrOH NS A2d .
[3-(4-Trifluoronethyl-phenyl)-[1, Exdinbld di azol -5-yl]-nmethanol 15 To a
solution of A2c (200 ng, 0,662 mml) In EtOH (10 nL) at room tenperature
was added NaBH4 (64 nmg, 1.% mmol)|. After stirring for 2 h, a few drops of
wat er were added to que Pessof hydrid was evaporated, and the
resi due was partitioned between 2Cl 2 apd r. The organic phase was
dried and concentrated to provide 167 ng (/% of A2d as off-white 20
crystals 1H NVR (300 MHz, CDCI3) 6 8.4, J=8.1 Hz, 2 H), 7.74 (d, J=
8.2 , 5.20 (s, 2 H, 2.65 (brs, 1 H; M5 (ES) mz: 261 (MtH ). 44
WO 2005/ 4814tk At 1,88 tHEld Rz 0l-5-yfelethylsSianyN-phhaxy)-dcet-ddld A2e

{2- Met hy%&fﬁﬁé (Rgr(trlfl uor@ﬁg’?ﬁ}?l[ f)]ﬁenyl) [{ 2, é){]thl)gicf azoy}

| -5-yl met hyl sul fanyl]- phenoxy}-acetlc acid et hyI ester A m xture of A2d (88
nmy, 0.34 mmol), nethanesul fonyl chli%sheme A8 ng, 0.51 mmol), and
triethylamne (70 nmg, 0.69 mmwl) in CH2CI 2 (3 nL) was stirred at

(0] o .
O CISOgH Sn, HCI
Eto)j\/o —_— ETO/U\/O : > Eto)J\/O '
 EtOH, Dioxane .
SO,Cl SH

A1b, 93% Alc, 98%

. 0
A0
SO,Cl

A1b
(4-Chlorosulfonyl-2-methyl-phenoxy)-acetic acid ethyl ester

5 Ala

To a flask containing chlorosulfonic acid (15.0 mL, 226 mmol) at 4°C was
added ethyl (2-methylphenoxy)acetate Ala (10.0 g, 51.6 mmol) slowly. The
10  mixture was stirred at 4°C for 30 min and room-temperature for 2 h, ahd 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 Alb 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 (0, J=7.1 Hz,2 H), 2.37 (5,3 H), 1.31 (t, J=7.1 Hz, 3
15 H); MS (ES) m/z: 315 (M+Na®).

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

42



roomtenperature for 1.5 h. The m xture was washed with water and the 5
aqueous phase was back extracted with CH2Cl 2. The conbi ned organic | ayers
were dried and concentrated to provide 111 ng of the nesylate as a yell ow
solid. A nWQwp¥04a9s9t he crude nmesylate (111 ny) and (4-meEwuspidms@drset hyl
phenoxy)acetic acid ethyl ester Alc (111 ng, 0.491 mol) in CH3CN (4 m -)
was degassed under N2 for about 15 min. After the addition of Cs2CO3 (214
my, 10 0.656 W‘é'éoluﬁd’fﬁof%?ﬁg&r'ﬁ)m wnﬁdl)eﬂ EROR quﬂt) pags SddbE 4.0

concentrated, and urif col umm chromat ogr c/ hexane) to give

102 ng (G446 B dlgx@m@ 2Q3mL)AMowgd Qy R0 eeshdin [mwdlﬂﬂ aueﬂ g J]206 mal) CDCI 3) 5

8.35 (d, J=z 1.7 Hz, 1
H) 7(23P?'88“Wﬁ5HZT%g”?@reH§as7%"{‘gﬁd 1o 20 P E'Fe’ 'nt%&‘éz‘ikﬁ ice| 1&? M5 51 (s, 2
";')1 if Al_féaﬁ@fllté}eﬂ) , THb fa#afeqmas]%ﬂaréiehlzanochH)aquéEUQIa%r Wés e&trh&:tedl 27 (t,

, gES mz: 491 (MNa''). |
{2- Vet hleihQHlez} T ?PPW@FW"E?’I"C phasss WGTPM@SWFtVHﬂhWﬁ@[o@ﬂQSi @ndet hyl sul fan

yl]- phen nd 2 M NaCH
{0 36 mCOREAT IG5 3 U] & el 45 yetcly SR NI BIRHEST 0" n and
concent r gpeyl) &7 D4e7. OaﬁnV\EI-BQGSBQéMEQ Paz/ UH;’,OQ@@ (6083 4.250¢h,wat er were
added, and the m xture was. ac ied with concentrated HCJ. The organic

phase wag.1sdpad h'r)e%ﬁéﬁﬂqma 1a%|%60t55 bhEZe3lls extracted with Et OAc. The

conbi ned organic |ayers were dried afepeneentrated to gl ve 70 ng (97% of
the target conpound, Conpound 1, as an off-white solid; "H NWR (300 MHz, 5
MeOHd4) S 8.37 (d, J= 8.1 Hz, 2H) 778(d J= 8.3 Hz, 2 H, 7.28 (s, 1

H, 7.26 Cgm 1H),67@,(d J—8 H, 4.66 (s, 2 H, 4.53 (s, 2 H),
2.20 (s, (ES))@(;31 245 H+ FAB— HRNS—O@:5t. Cal cd 440. 0476,
f ound 440 0 rplCcE” 28” —

A2a toluene A2b, 39% N— 1,2-dichlorobenzene, 160°C

1. MSC', EtaN, CH2C|2

FsC '
NaBH,4, EtOH o]
N. _CO.Et 2. CsC0O4
\©\.m \\r 2 \©\( \(\OH CH4CN, EtOJI\/O
SH

A2¢, 92‘?/0 N—-S A2d, 97% N—S8 Alc

N
100% S
, A2e, 64% /\Sr—N
FaC -
0.0
©\ﬁ Y

N—S
A2b
5-(4-Trifluoromethyi-phenyl)-[1,3,4joxathiazol-2-one

10

The reaction mixture of 4-trifluoromethylbenzamide A2a (2.57 g, 13.6
mmol), chlorocarbonylsulfenyl chioride (3.57 g, 27.2 mmol) in toluene (35 mL)
was heated at 60°C for 15 h and concentrated. CH,Cl, was added and the -
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HOO | \

2-Methyl -2-{4-[3-(4-trifluoronethyl-phenyl)-[1, 2, 4]thiadl azol -5-yl net
anyl ] - phenoxy}-propionic acid 10 Schene B F3C - 1. MsCl, Et3N, CH2Cl
CF3 | NrOWw@2006849%83 HO SHo S I
t BuO2C(CH3) 2CBr tBu00 / CF3 NaH, THE S~N |
CH2Cl2 HOO a / 1 ~~

/1 CF3 | SN

h
2

N1\ A2d NS CH3CN, pBtustudsdzaes- N
\ B2, 27% S-N O CF3 TFA
56% S S-N 46 WD 2005/ 041959 PCT/ U52004/ 036028 HO /

yl sul f
HO /
O

i L. - NTP YT (LR, ThR Atitesoid was yashed with GGl apd dfied pnder .11 henol

To a sol

met hanesul f onyl chloride (51

h QacimABdiver 922 my,(36%) of 4amfluprometbyiBehZanide Agaasit O0C were
and triethylamne (617 ny,

added

8 . 4.52 m"mﬁl#
6. 11 nmuesoverpd stastingreatgral. Jpggﬂtgademas,cga Nteatedpad GPWMLr -1 h and then

chromatographed (EtOAc/hexane) to provide 1.31 g (39%) of A2b as white

s crystals; 'H NMR (300 MHz, CDCl) 8 8.11 (d, J = 8.2 Hz, 2 H), 7.77 (d, J= 8.3

10

15

Hz, 2 H).

FoC |
N. _COsEt
e

N—S8
A2c
3-(4-Trifluoromethyl-phenyi)-[1,2,4]thiadiazole-5-carboxylic acid ethyl ester

A reaction mixture of A2b (448 mg, 1.81 mmol) and ethyl cyanoformate
(722 mg, 7.29 mmol) in 1,2-dichlorobenzene (7 mL) was heated at 160°C.for 20

" h. After cooling down to room temperature, the reaction mixture was purified by .

column chromatography to give 505 mg (92%) of A2c as a yeliow solid; 'H NMR

(300 MHz, CDCls) 8 8.50 (d, J=8.1 Hz, 2 H), 7.76 (d, J=8.2 Hz, 2 H), 4.57 (g, J.

=7.1 Hz, 2 H), 1.49 {t, J= 7.1 Hz, 3 H); MS (ES) m/z: 303 (M+H").

FsC
| \©\|(N Y\OH

N—-8
: . Axd .
[3-(4-Trifluoromethyi-phenyl)-[1,2,4]thiadiazol-5-yl]-methanol

To a solution of'A20_(200 mg, 0.662 mmol) in EtOH (10 mL) at room
temperature was added NaBH,4 (64 mg, 1.7 mmol). After stirring for 2 h, a few
drops of water were added to quench excess of hydride. EtOH was evaporated,

. and the residue was partitioned between CH2Cl; and water. The organic phase

20

was dried and concentrated to provide 167 mg (97%) of A2d as off-white
crystais; 'H NMR (300 MHz, CDCl3) & 8.40 (d, J=8.1 Hz, 2 H), 7.74 (d, J= 8.2
Hz, 2 H), 5.20 (s, 2 H), 2.65 (brs, 1 H); MS (ES) m/z: 261 (M+H").
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5 partitioned between water and CH2CI 2 (80 nlL). The organic | ayer was washed
with brine, dried, concentrated, and col um chronat ographed (Et OAc/ hexane)
to provide 859 ng (83% of the nesylate as a white solid. A mxture of the
mesyl at e ( 346 2008/041056621 nmol ) and 4- ner capt ophenol  (113cimws2dd4/8&8d2srmol ) in
CH3CN (8 nL) was degassed under N2 for about 10 10 min. After the addition
of Cs2COB8 (242 ng, 0.742 mml), the mixture was stirred at roomtenperature
for 40 mn, concentrated, and purjfied by colum chronat ography
(EtOAc/hexane) to give 22 /Ug/ d.10Q% of Bl as a Wi,te crystalline solid; 1H
NVR (300 MHz, CDC|3)8§K3 d 8.1 Hz, 771(dJ =8.3 Hz, 2 H),
7.36 (d, J= 8.7 Hz, .78 (M

/&2 H, 4.97 (s, 1 H, 15 4.40
(s, 2 H: M (ES) rﬂz 369(M+H*) © IBud / CFR3'SA 11--NI SN 82
2-|\/bthy|-2-[4[3(4trif

or opi oni ¢ act QL DU G b T%f’fx AR BlRR o e (oo

ng, 0.90 nmol; 60%| n m nerpéﬁa 'B’éleé a solution of Bl (220 ny,
0.598 Mol ) inybkiare EpAM@as ﬁ?gXOlBW?mﬁbl) %&h&ﬁésmfmwcmme {aet?%g for 2 .

2- br onoi sobut yr at Af-ter héating a

nore ter. 5bmny¢|),26m§ Hlﬂﬁ")é@bl!l%,(?ﬁ fﬁ?') 0 Gl Brmidpvasstimed abs9
PCT/ U82004/ q%g@%qatmﬁh ¥ms ﬁ%%&e@g%sg%%r%%awmge\%ﬂ a@lmoé nued over ni ght.

The ni xt'8 guenched ™ w th ed, and

chr ompt Oﬁgu@labg haéEtv@%detﬁO@me):teUONitji OBk rMthe(cbifined oRfanid ldyébéR (300 MHz,
CDCI 3) 5 I—?/ 7.71 -

(d,J= mregqﬁdﬁrﬁgwqpr@ragq@om vige é{ ingef the mesylate as a yellow solid.

A mixture of the crude mesylate (111 mg) and (4-mercapto-2-methyl-
phenoxy)acetic acid ethyl ester Alc (111 mg, 0.491 mmol)‘ in CHaCN (4 mL) was
degassed under Nz for about 15 min. After the addition of Cs2CO; (214 mg,

10  0.656 mmol), the mixture was stirred oVemight under N2, concentrated, and
purified by column chromatography (EtOAc/hexane) to give 102 mg (64%, 3
steps) of A2e as a white solid; 'H NMR (300 MHz, CDCl3) 6 8.35 (d, J=8.1 Hz, 2
H), 7.71 (d, J=8.2 Hz, 2 H), 7.30 (d, J= 1.7 Hz, 1 H), 7.23 (dd, J= 8.6, 2.2 Hz, 1
H), 6.62 (d, J=8.5 Hz, 1 H), 4.61 (s, 2 H), 441 (s, 2 H), 4.24 (q, /= 7.1 Hz, 2 H),

15" 2.25(s, 3 H), 1.27 (t, J=7.1 Hz, 3 H); MS (ES) m/z: 491 (M+Na®).

S—N

{2-Methyl-4-[3-(4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5-ylmethyisulfanyl]-phenoxy}-acetic acid

A mixture of A2e (77 mg, 0.16 mmol) and 2 M NaOH (0.30 mL, 0.60
20  mmol) in MeOH (4 mL) was stirred under N2 for 30 min and concentrated. EtOAc
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587 Hz, 2 H, 442 (s, 2 H, 1.55 (s, 6 H, 1.38 (s, 9 H; M (ES) mz:
511 (MtH+). O HOOCF3 1/ 1 SI N S-N

2- Met hyl 1}\}‘}’ é4 trifluoromnethyl-phenyl)-[1,2,4]thiadiazol -5-yl net hyl sui f
anyl ] - pheno P¥nic acid The mixture of B2 (80 ny, OCTESIMs0EN CH2C 2
(1.5 nL) and trlfluoroacetlc acid (0.5 mM-) was stirred at roomtenperature
for 1.5 h, 10 concentrated, and col um chromatographed tw ce (Et OAc/ hexane,

CH2Cl 2/ l\/aﬁlﬂ)/vat@r weveaddbdmnélmél@nmﬁretvb@ acidified with @ﬁﬁwﬂraté"@mmurrﬁeZ as a
i ght yellow solid; 1HNI\/R$300M—IZ CDCl 3 (d, 2 H),

7 71 -(d, organie @"staﬁepgraeﬂ@Tdt*‘t?aqyeou%%@aqqzwagemactgd Mth(FdOAy: - 8.8 Hz,
0 FI o OYﬁR‘(cﬁmé}'éB or%%ﬁsl%yér% wétedried MRd cbRRenttafed tbogivé Ybhiid (o7be) Bxanpl e 3

2- Met hyl ththarmthlempOupﬂ Campound Uloawalmbfiwmtpmwl‘)'l[\lMFB(StjaMI-la;il azol -5-yl m
t hyl sul I d 4 0 41959 PCT/ USZOO4/ 036028
Schors. CVRE. SEAPUTEIRE B 3dedd Ind of 318, 12Bde 512880 HO | i
N T CHE, 1 H ,\6.976 (d, 628812, 1 HHaeb (55,288 (s, 2 H), 2.20 (s,3H), MS
(ES) m/z: 441 (M+H*); FAB-HRMS (M*). Calcd 440.0476, found 440.0465.

' Example 2
°
HO&O\Q\ CF4
S/\//Nj/@
S—N

2-Methyl-2-{4-[3-(4-trifluoromethyl-phenyl)-[1 2,4]thiadiazol-5-yimethylsulfanyl}-phenoxy}-propionic acid
10 - .

Scheme B

FaC 1. MsCl, EtgN, CHoCly H°\©\ | CF,
- N
OH 2. Cs,CO4 S z \(@
e \(\ oroon HO—@—SH B

B1,83%  §—

'BUO,C{CH3)2CBr ’BUOJ>< \©\

B2, 27% S—N

N
56% ST :

S—N
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O HO2C(CH3) 2CBr HOOP CF3 NaH, THE N 21%S1' I SN HO, CF3 SSN\ | S-N
C1

2- Met hyl - 4-trifluoronethyl -phenyl)-[1.,2,4]thiadiazol -5-yl met hyl sul fan
yI]-phenoI éé‘?%ﬂ‘!l%& 4- mer capt ophenol with 4- mer capt o- 2aTaiagd4pbeeol and 5
foll ow ng the same procedure as in the preparation of Bl gave Cl (95% white
crystalline solid); 1H NWMR (300 WMHz, CDCI3) 8 8.35 (d, J=8.0 Hz, 2 H), 7.71

(d, J- =8.2 Hz, 2 H), 7. 30 H) 7.20 dFJ 8.0, 2.1 Hz, 1 H), 6.71
(d. J=82H, 1 H. 4.83\@\ 4 H, 2.21 (s, 3 H: M (ES)
mz: 383 (MHH+). O . HOOP \ / (\'S;

2- Met hyl - 2-{2- net hyl - 4- [3 (4-trif '

| uor onmet hyl - phenyl ) -[ 1, 2, 4] t hi adi azg 5- yI met hyl sul f anyl ] phenoxy) - propi oni ¢

id 49 WD 2005/.041959 PCT/ US20 T d (39 ng, 0.10
ﬁfrlol) in THE (T %Jf gromalyu® T\'IB{ ‘gﬁéazc’bf’@@aﬂﬁg‘}‘a“ygﬁgﬁﬁ m n(era| i 1) and

the mxture y@s QS@?I@NOﬁAZ@%é% @@6 rﬁi‘nBI WGH&O% %‘hﬂl) ét'@eC%rlét i on changed
to blue then brown color. 2- Bronoi sobutyric aci 20 nmmol ) was
added, added hmethaneﬁulf@nyb@londe (518 mg, 4.52 mmol) and tnethylamlne (617 mg,
6.11 mmol). The mixture was stirred at room temperature for 1 h and then
5 partitioned between water and CH,Cl, (80 mL). The organic layer was washed
with brine, dried, concentrated, and column chromatographed (EtOAc/hexane) to

provide 859 mg (83%) of the mesylate as a white solid.

A mixture of the mesylate (210 mg, 0.621 mmol) and 4-mercaptoph‘enol
(113 mg, 0.897 mmol) in CHCN (8 mL) was degassed under N for about 10
10 min. After the addition of Cs,COj3 (242 mg, 0.742 mmol), the mixture was stirred
at room temperature for 40 min, concentrated, and purified by column
chromatography (EtOAc/hexane) to give 228 mg (100%) of B1 as a white
crystalline solid; 'H NMR (300 MHz, CDCl,) § 8.35(d, J=8.1 Hz, 2 H), 7.71 (d, J
=8.3Hz, 2 H),7.36 (d, J=8.7 Hz, 2 H), 6.78 (d, J= 8.7 Hz, 2 H), 4.97 (s, 1 H),
15 4.40 (s, 2 H); MS (ES) m/z: 369 (M+H").

e PO

S—-—N

2-Methyl-2-{4-[3-(4-trifluoromethyl-phenyl)- [1 2 ,Althiadiazol-5-ylmethylsulfanyl]- phenoxy}
propionic acid ter-butyl ester

To a three-necked flask containing NaH (36 >mg, 0.90 mmol; 60% in
mineral oil) was added a solution of B1 (220 mg, 0.598 mmol) in THF. To the
mixture at 40°C was added tert-butyl 2-bromoisobutyrate (287 mg, 1.29 mmol).

20 After heating at 70°C for 2 h, more tert-butyl 2-bromoisobutyrate (215 mg, 0.970
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5 heated at the same tenperature for 1 h, acidified with 1 N HCl; and
diluted with CH2Cl 2. The organi ¢ phase was separated, washed with brine,
dried, concentrated, and colum chromat ographed (Et OAc/ hexane) to isolate
10 ng (21%voabostomsd ar get conpound, Conpound 3, as a yelrasdishisodsH NVR
(300 MHz, CDCI3) 6 8.35 (d, J= 8.0 Hz, 2H),771(d J=8.2 Hz, 2 H), 7.28
(m 1 H, 7.18 10 (dd, J= 8.4, 2.4 Hz, H, 6.72 (d, J= 8.5 Hz, 1 H), 4.43

2 Anal .
Gal ca. EBToRSYY 9egﬁ‘a%“é,%&*bel%@a*'@@sﬁ@'g%@@a‘éﬁbh e AU Tha: ¢
53.36; HuedicBeg with Ba®e (0. Exalsptaencentratedoamd shiomarsgraphed™" T /N \ | S-N
2- Met hy

et hyl sh'ﬁfcaé&hﬁ?%ﬁém@% 81 s “J v e R IS Chg ée@é%k%&i % ELG O
| Cl SO3H 8% E r@?é ~ E10 EtOH
15 Dilb, ‘ﬁ?%%ﬁé ch 100%ngH85%)hVZ\?)22|-90 3?.9%8%’%#%’8%5@ 4602-8- _O EtO Ot
Dla 5 8.7Hz 2H), 442(s 2 H), 1.55 (s, 6 H), 1.38 (s, 9 H); MS (ES) m/z: 511 (M+H")

| HO)%O\S/\'//N Y@CF

S—N

2-Methyl-2-{4-[3-(4-trifluoromethyl-phenyl)-[1 ,2,4]thiadiazol,-5-y|methylsuIfanyl]-phenoxy}~propionib'acid

The mixture of B2 (80 mg, 0.16 mmol) in CH:Cl; (1.5 mL) and
trifluoroacetic acid (0.5 mL) was stirred at room temperature for 1.5 h,
10 | concentrated, and column chromatographed twice (EtOAc/hexane,
CH.Cl,/MeQOH) to give 40 mg (56%) of the target compound, Compound 2, as a
light yellow solid; "H NMR (300 MHz, CDCls) 5 8.34 (d, J = 8.0 Hz, 2 H), 7.71 (d,
J=8.2 Hz, 2 H), 737(d J= 88Hz 2 H), 6.87 (d, J=8.8 Hz, 2H) 4.45 (s, 2 H),
1.59 (s, 6 H); MS (ES) m/z: 453 (M-H%).

15- ‘ ' - Example 3

Ho)x @SN «Q

S—N

2-Methyl-2- {2 methyl-4-[3-(4-trifluoromethyl-phenyl)-[1,2,41thiadiazol- 5-ylmethylsu|fanyl]
phenoxy}-proplonic acid
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2- Met hyl - 2-o-t ol yl oxy-propionic acid ethyl ester To a m xture of

2- brono- 2- net hyl propionic acid ethyl ester (8.27 nL, 64.0 nmmol) and

2- met hyl phenol (7.60g, 70.2 mmol) in dioxane (100 m-) was added Cs2CO3
(31.3 g, 96.WOpesNI1959After the m xture was refluxed at 108Fukfoa/dsch@urs 5
and allowed to cool down to roomtenperature, the solvent was evaporated
under reduced pressure. The residue was dissolved in Et20, washed with 1 N
NaOH, dried, and concentrated to gi g&%gg? g (68% of D1 a; 1H NMR (300 MHz,
CDCI3) 8 7.13 (d, J = 7.3 Hz, | t .6 Hz, 1 H, 6.87 (t, J =
7.3 Hz, 1 H), 6.66 (d, J = 82Hz 424(q,J:7.1Hz,2H),2.23
(s, 3H, 1.59 (s, 6 H, 10 1.25 (t J = 7.1 Hz). EtO" ¢ O --6809cl1 Dib

2- (4- Cnl orosul fonyl - 2- met hyf, mebieBgX \oH,@); Met hy! - propi oni ¢ acid ethyl ester'
To a flak¥ |n| ng Dla (113 g. '0-0810 aol)Hat _AC was sl ow

Cl SGBH ( 15. nol ) 2. CEken,t efature was B 0 room
tenperature and i e ol 81 on amgsN;s o%h for 1 hole? tgpom 2y , the
reaction 15 ARdxt LN'e—ﬁ‘vas poured into | e sol Cdgms fil ed, washed with

wat er, and vacuumdried to give 7.7 g (4 of D1 b; 1H NI\/R(300 MHz,
CDCI3) 6 7.82 (d, J =25Hz, 1H, 7.75 (dd, J = 8.9, 2.5 Hz, 1 H), 6.67

(d, J =8.8 Hz, 1 H, 42@ =7.1 H, 2 H, 2.31 (s, 3H, 1.70 (s, 6
H, 1.22 H—&B,l Hz I\/BO mz: 343 MtNa*). O EtO 0 11K SH Dic
20 2-(4- Hoxg - 2- net hyl o%llﬁaonic acid ethyl ester 51
V\02005/041 /IISZOO /036 N

S—N

S-——N

2-Methyl-4-[3-(4-trifluoromethyl- phenyl) [1.,2,4]thlad|azol -5-yimethylsulfanyl]-phenol

Replacing 4-mercaptophenol with 4-mercapto-2-methylphenol and
5 following the same procedure as in the preparation of B1 gave C1 (95%, white
crystalline solid); 'H NMR (300 MHz, CDCls) 6 8.35 (d, J= 8.0 Hz, 2 H), 7.71 (d, J
= 8.2 Hz, 2 H), 7.26 (s, 1 H), 7.20 (dd, J= 8.0, 2.1 Hz, 1 H), 6.71 (d, J= 8.2 Hz, 1
H), 4.83 (s, 1 H),'4.40 (s, 2 H), 2.21 (s, 3 H); MS (ES) m/z: 383 (M+H").

O
Ho&o\é\ CFj
: S/YN l
S—N

2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5-yimethylsulfany}-
phenoxy}-propionic acid
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To a solution of D1 b (2.00 g, 6.25 mol) in EtOH (7.8 nL.) were added HCl in
di oxane (4.0 M 7.8 nL, 31 mpl) and tin powder (3.70 g, 31.2 mmol ). The
m xture was refluxed for 3 hours, poured into ice, and extracted with CH2Cl 2
(50 mL x 3)wo Isonvgani c | ayers were conbi ned and dri edpovekobipesse2d. After 5
filtration, the filtrate was concentrated to give 3.37 g (- 100°/c) of Dlc; 1H
NI\/R(300I\/Hz CDCI3) S 7.12 (d, J= 2.0 Hz, Hy, 7.00 (dd, J= 8 424Hz

218 (5.3 1101 BWtph oy Gy, G157inidh, '"’f?FWmPFW@é g NH A, )

Schene GRg, :8CoMok BT erieralccm}ahd:thel\mmr&la@%eaﬁd}t 80°2Hor 3028 0 2.

NECO2Et D2b, 83% 11 E3C0 F30D O PPh3. CBr4 ~~ NTrOHN ABr W SH
D2c, 709%K. QURRGW @8& Npolutienhaage twr@(vacgiqr 2'OCF3rNaC]-I 2O HO 0
} OCF3 Bﬁ'&)zéétodu@m%ggﬁHg,ﬁé‘é%)ﬂé%o@e& 8fdanE Nixtdf@ w2$396817# F3CO \

3- ( 4- 5Tr i idated ahihengame tenapsgrajurp fora b, acidifiag witol & BChansodilutedwitbi d et hyl
ester 52 V6 2082/ fgdme PrESd WS ParaRtf Walned with brine, dried,

concentrated, and column chromatographed (EtOAc/hexane) to isolate 10 mg
(21%) of the target compound, Compound 3, as a'yellow oil; "H NMR (300 MHz,
CDCIa) 58.35(d, J=8.0Hz,2H),7.71 (d, J=82Hz,2H),7.28 (m, 1 H),7.18

10 (dd, J=8.4,2.4 Hz, 1 H), 6.72 (d, J=8.5Hz, 1 H), 4.43 (s, 2 H), 2.20 (s, 3 H),
1.61 (s, 6 H); MS (ES) m/z: 469 (M+H*). Anal. Calcd. For Cp1H1gFsN203S20.30
H.O: C, 53.22; H, 4.17; N, 5.91. Found: C, 53.36; H, 3.88; N, 5.62.

Example 4

0
HO&O@\ , OCF,
. s
| S—N

2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethoxy-pheny)-[1 ,2,4]thladlazol-5-ylmethylsulfanyl]- )
: phenoxy}-propionic acid

Scheme D1

Cs,C0g3, dloxane

D1a, 68%

0
SnCl,, HCI
EtO/u><o — T E O)J><
EtOH

15 D1b, 47% D1c, 100%
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Fol l owi ng the sane procedure as in the preparation of A2c gave D2b (white
solid; 97%; 1 H.NWR (300 MHz, CDCI3) 8 8.42 (m 2 H), 7.33 (dd, J = 8.9,
0.8 Hz, 2 H, 4.56 (q, J =7.1 Hz, 2 H, 1.49(t,J=7.1 Hz, 3 H. F3COCt--TI-
NrOH NS WRE005/041959 PCT/US2004/036028
[3-(4-Trifluoromet hoxy-phenyl)-[1,2,4]thladi.azol -5-yl]-nmethanol 5 Foll ow ng
the sanme procedure as in the preparation of A2d gave D2c (white solid,
70%; 1H NWR (300 MHz, CDCI3) 8 8.3 (m 2 H, 7.31 (d, J=8.1 Hz, 2 H),
5.17 (d, J=5.8 Hz, 2 H), 1.26 (t = 1 , 1 H; M5 (ES) mz: 277
(MHH) . F3CO ~~ tr  D2d EtO

5- Brononet hyl - 3- (4-trffl uoronmet hoxy- phen <[ 1,2,4]thiadiazole 10 To a
solution of D2c (679 ny, 2.46 rmDI)WPg CH2Cl 2 (10 m-) were added carbon

tetrabronide (896 ny, 2pfRtHyPRbdolyR rsmdnmeia)éihme@phl ne (707 ny, 2.70
mmol ). The m xture was stirred at OCp h and room tenperature for 1 h,

concent r at ed Tcaaamlpmre fof adarbmoaamemylmmlommg#@tbw;eater @ 2emb784.8y (81% of

D2d as aV\/mte .31 (dd, J=
Te 5 o, ‘o SrpstvipRehbitz 6 Ao 04l e phoed) 2 b1,
OCF3 S &1326@2’ 3 g, 96.0 mmoéz After the mixture was refluxed at 100°C for 4 hours
2- Met hyl - 2- fhyl - 4- t (fl uoronet hoxy-phenyl)-[1,2,4]thiad

i azol5 5- grmdmltdwddstﬂ fCaﬁvngn tmmnx;e}nmraipreoma:sdwu veashgvapesated 53 WO

2005/ 04195 erl?e c%%zﬁ%éé@%“ﬁ% residue was dissolved in Et;O, washed with 1 N

NaOH, dried, and concentrated to give 9.69 g (68%) of D1a; '"H NMR (300 MHz,
CDCly) 8 7.13 (d, J=7.3 Hz, 1 H), 7.03 (t, J=7.6 Hz, 1 H), 6.87 (t, J=7.3 Hz, 1
H), 6.66 (d, J= 8.2 Hz, 1 H), 4.24 (q, J=7.1 Hz, 2 H), 2.23 (s, 3 H), 1.59 (s, 6 H),

10 1.25( J="7.1Hz).
0
Et0)1><o\©\-
| SOLCI

D1b
2-(4-Chlorosulfonyl-2-methyl-phenoxy)-2-methyl-propionic acid ethyl ester '

To a flask containing D1a (11.3 g, 0.0510 mol) at 0°C was sIoWIy added
CISOsH (15.2 mL, 0.229 mol). The temperature was allowed to warm to room-
temperature and the solution was stirred for 1 hour. Upon stirring, the reaction
15 mixture was poured into ice. The solid was filtered, washed with water, and
vacuum dried to give 7.7 g (47%) of D1b; '"H NMR (300 MHz, CDCls) § 7.82 (d, J
=2.5Hz, 1 H), 7.75 (dd, J= 8.9, 2.5 Hz, 1 H), 6.67 (d, J=8.8 Hz, 1 H), 4.23 (q, J
=7.1 Hz, 2 H), 2.31 (s, 3 H), 1.70 (s, 6 H), 1.22 (t, J= 7.1 Hz); MS (ES) m/z: 343

(M+Na").
]
Eto/u><o
SH
Dic
20 2-(4-Mercapto-2-methyl-phenoxy)-2-methyl-propionic acid ethyl ester
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To a mxture of D2d (73 ng, 0.22 mml) and 2-(4-nercapt o- 2- net hyl

phenoxy) - 2- met hyI propionic acid ethyl ester Dlc (52 ng, 0.21 mmol) in CH3CN
(1.5 n) and DVF (0.1 m-) was added Cs2CC8 (100 ng, 0.31 mmmol). After
stirring at MO MEPerature for 15 min, the nixture wasPQiwRzemtoseeed. The 5
resi due was diluted with Et OAc, washed with water and bri ne, dried,
concentrated, and col um chromat ographed to give 82 ng (78% of D2e; 1H NMWR
(300 'VHZ CDCT@)a §ol&46h7of(DHb(TQGO§r@25Enm@ H)EtOH@QS ,we}eacﬁea 0.9 Hz, 1
H, 7. E 4 de 'J= 8.5 Hz, 1 H,
4. 40 sH izmrgloxangéﬂ @eM 738mLz31 mﬁlol)zmril)ﬂn @Wﬁ@r(%m@ Bj.2mmed). (s, 6 H),

ézéﬂzééské%z@?*%%ﬁ@%%ﬂ?f s¥BulF RbutoS st ofoge 1

5.40. 0 (50 MboGB)YOCH: orgéNicSapers were combined and dried over Na;SOy4. After

et yt sulifatigh be iR dsaatriet % BVE S8 T IR b Dbse M. 0-26 '
mol ) i nidde Cﬂ?l‘i—l(zldbﬂfl%] )-8 7.224d,THE2(d HE, 1T1—i))7o U—eaueé 4/\th1 ?-II) N5.5BOH (1.0

m., 2.0 for 4 and concentr at ed. 5 resi due was difuted with
Et OAc an(t, \da=ta:4 Hant Hyo4.88 (@,el= it Hz,CZ)Hq\,éiﬂ*réﬁt,éd-!)HQHB(STBd-l)oﬂﬁr(sc | ayer was

separate o] C d with EtOAc. The comnbi ned
organic gﬁgsg*g&:’v@‘z :ﬁgﬁgh Wﬁsﬁ&%%%é@ ,' concentrated, and col um
chromat ographed to prow de 71 mg (95% of Conpound 4, 1H NMR (400 MHz,
CDCI3) 8 8.27 (d, J = 8.8 Hz, 2H),73072320(m 3 H, 7.17 (d, J= 8.4
Hz, 1 H, 6.72 (d, J= 8.4 Hz, §1h42 ﬁ?g 2.20 (s, 3 H), .1.60 (s,
6 H) M5 (ES). mz: 507 (l\/HrNa*). Anal o\ For ' C21H19F3N204S2: C, 52.06;
H 3.95; N, 5.78. Found: C, 52.38; H 3.74; N, 5.52. Exanple 5 54 WDO.
2005/ 04195% PCII US2004/ 036628

F4CO
NaBH,, EtOH
NH, 1- CI ©\( Ycoas h
D2b, 83% N—g

D2a ©O 2. N=—CO,Et
FaCO F5CO ﬁj\
PPh, CBr, ,
\©\( j/\OH > \@L‘/ \(\B D1c SH,_
D2c, 70% —s D2d, 81% N—g Cs,C0g, CHCN, DMF
MeOH, THF
D2e 78% 95% S_N
10 #26396617#
FaCO
N, _CO,Et
: e
N—=S§
D2b

3-(4-Trifluoromethoxy-phenyl)-{1,2,4]thiadiazole-5-carboxylic acid ethy! ester
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ho H3C 10--11-0 NS D1 5-p-Tolyl-[1, 3, 4] oxat hi azol -2-one Follow ng the
sane procedure as in the preparation of Alb gave D1; 1H NWMR (300 MHz,
cCDCl3) 8 7.86 (d, J= 8.0 Hz, 2 H, 7.29 (d, J=8.0 Hz, 2 H, 2.43 5 (s, 3
H). H3C N r\Wo2easo4¥ss 02 3-p-Tolyl-[1, 2, 4]t hi adi azol e- BCTAISHILPINS aci d
ethyl ester Followi ng the sanme procedure as in the preparation of A2c gave
D2; 1H NyR (400 MHz, CDCI3) 8 8.25 (d, J=8.2 Hz, 2 H)," 7.30 (d, J= 8.0 Hz,
2 H, 4.55 (Fpllaing thelsame pmcbgdureZascﬁB tiie prepargtioniof ARc(gaveD2b 7. 1 Hz, 3 H).

Fol | ovi rlghisoidnd” Bo LUBFECRE Wz Gt B4 L7 38le InBs” 1 e

300 d 28Hd, J = 80 H
g16 M?g%ﬁ&&%gcgi 71JHH)228H)?1HF9 t2JH)71F|z§ EX 207 (MHFg -

VO 2005/ 041959 PCT/ US2004/ 036028 H3C NN Br -S D4

FaCO
\QTN \\'/\OH

N—S
D2c

[3-(4-Trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-yi]-methanol
5 ~ Following the same procedure as in the preparation of A2d gave D2¢
(white solid, 70%); 'H NMR (300 MHz, CDCly) § 8.32 (m, 2 H), 7.31 (d, J = 8.1
Hz, 2 H), 5.17 (d, J=5.8 Hz, 2 H), 1.26 (t, J=7.1 Hz, 1 H); MS (ES) m/z: 277

(M+H+). ‘
F3CO
©Y e
N—=8§
D2d
5-Bromomethyl-3-(4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazole
10 To a solution of D2¢ (679 mg, 2.46 mmol) in CH2Cl, (10 mL) were added

_carbon tetrabromide (896 mg, 2.70 mmol) and triphenylphosphine (707 mg, 2.70
mmol). The mixture was stirred at 0°C for 1 h and room temperature for 1 h,
concentrated, and purified by column chromatography to give 678 mg (81%) of
D2d as a white solid; '"H NMR (300 MHz, CDCl,) § 8.32 (m, 2 H), 7.31 (dd, J =

15 8.9,0.8 Hz, 2 H), 4.82 (s, 2 H); MS (ES) m/z: 339 (M+H").

0
Eto&o\é\ OCF;
s Y

S—N
: D2e
2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-yimethylsulfanylj-
phenoxy}-propionic acid ethyl ester
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5-Brononet hyl -3-p-tolyl-[1, 2,4]thi adi azole Follow ng the sane procedure as
in the preparation of D2d gave D4; tH NVR (300 MHz, CDCI3) 8 8.16 (d, J= 8.2
Hz, 2 H, 7.28 (d, J=8.1 Hz, 2 H, 4.82 (s, 2 H, 2.42 (s, 3 H; M (ES
mz: 271 ( Mwel2005/0095Et 00 ~ 1CH3 | / S 1" N\ S-N D5 PCT/US2004/036028

2- Met hyl - 2-[ 2-met hyl -4-(3-p-tolyl-[1,2, 4]thiadiazol-5-ylnethyls

ul tanyl ) - phenoxy]- 5 proplonic acid ethyl ester Follow ng the sane procedure
as in the prehﬁaamxtnmeof DP2 €73 mge 022, mihkdl) aNkif2-(430@rdddto-2¢hédhg) 8 8. 12 (d, J=

8.2 Hz, 6.56 (d,
J =85 nh?“oi)’)i—? mgrtnxépreglong: Wl_g é@y&@ﬁ?ég%} (5d ’?Q&gﬁi meBFBHﬁb&EF) (s, 3 ( ,
(ZM{S (s, (6% lﬂ&]gﬁ}ﬁﬁwﬁo 1§'n|é9wa§aé@ed CSQS@?\? (A0b g, 0.81 Mmol}BaftES) 10 M z: 443
2- Met hylsumr[gpahmdmytempqrattpe fa 135| miny the, mtureadiisecanicestrgtiedetTigl sul tanyl ) - phen
h t f
Combandeads it bl Wi 0o, NRRRATH R WG SHERS, bled S, Pl P52 '802 b, 2
||:I')z’ 7. 28s0hceritrated, aRd idplunth dﬁro(ﬂétbgrdpt%cﬁtoﬂglve?az rd¢2(78%)|'th Df; 74 (d, J = 8.5

1 4. 59 6 H: M
(ES) mH)zNMml(S%Opl\MHZ) C%&)\ﬁ@ %b&/@@@ééz %1‘) J&Q)(n(ﬂ/ d%@?sb géiévnbl( o 6 E

H), 7.26 (m, 2 H), 7.13 (dd, J= 8.5, 2.4 Hz, 1 H), 6.56 (d, J= 8.5 Hz, 1 H), 4.40
(s, 2 H), 4.20 (q, J=7.1 Hz, 2 H),2.18 (s, 3 H), 1.58 (s, 6 H), 1.20 (t, J= 7.1 Hz,

10 3 H); MS (ES) m/z: 513 (M+H"). Anal. Calcd. For CaaH2aFaN204Ss: C, 53.80; H,
4.52:;N, 5.47. Found: C, 54.25; H, 4.37; N, 5.40.

O .
" O&o\é\ OCF,
s -
S~—N

2- Methyl -2-{2-methyl-4-[3-(4 tnfluoromethoxy-phenyl) [1,2,4]thiadlazol-5- ylmethylsulfanyl]
phenoxy}-propionic acid

A solution of D2e (80 mg, 0.16 mmol) in MeOH (1.0 mL) and THF (1.0 mL)

was treated with 2 N NaOH (1.0 mL, 2.0 mmol) for 4 h and concentrated. The

15 residue was diluted with EtOAc and water, and acidified with concentrated HCI.
The organic layer was separated and the aqueous layer was extracted with
EtOAc. The combined organic phases were washed with brine, dried,
concentrated, and column chromatographed to provide 71 mg (95%) of
Compound 4, 'H NMR (400 MHz, CDCl5) § 8.27 (d, J = 8.8 Hz, 2 H), 7.30-7.23

20 (m,3H),7.17(d, J=8.4Hz, 1 H),6.72 (d, J=8.4 Hz, 1 H), 4.42 (s, 2 H), 2.20 (s,
3 H), 1.60 (s,-6 H); MS (ES) m/z: 507 (M+Na*). Anal. Calcd. For ‘
Co1H1gFaN204S2: C, 52.06; H, 3.95; N, 5.78. Found: C, 52.38; H, 3.74; N, 5.52.

Example 5
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(CH3)3C\ [/ 1 O N—SD6 5-(4-tortButyl -phenyl)-[1, 3, 4] oxat hi azol - 2-one D6
(clear oil, 70%; '"H NWR (300 MHz, CDCI3) 87.90 (m 2 H), 7.50 (m 2 H),
1.35 (s, . (CH3)3C\ / | NyCOREt NS D7 5
3- (4- tertBu\t%«lm?) YHPP) - [ 1, 2, 4] t hi adi azol e- 5-car boxyl i ¢ eROTAUS20GNPB60RSt er D7
(yellow crystal, 81%; 'H NWR (300 MHz, CDCI3) 8 8.29 (m 2 H), 7.51 (m 2
H, 4.55(q, J =7.1Hz, 2 H, 1.48(t,J=7.1 Hz, 3 H, 1.37 (s, 9 H; M
ES) mz: 291 (M+H ). (CH3)3CHdC DB

3-(4-tart-Butyl-phenyl)-[1,2,4]t i agol -p-yl]-nethanol 10 D8 (100%;'H
MR (300 MHz, CDCI 3) 88. 19(m 2 , m 2 H, 516 (s, 2 H, 1.36 (s,
H; M5 (ES) mz: 249 (MrH ). (CH3)3&: N-Br NS D9

- Bronmonet hyl - 3- (4-tent-butyl -phenylpt[1, 2,4]thiadiazole 57 WO 2005/ 041959
CT/ US2004/ 036028 D9 (whi t 6-peTolyHt ahloxdiﬁaé)al,zchheNl\/R (300 MHz, CDCI3) S 8.19
m 2 H, 7.49

Following the same procedure as in the preparation of A2b gave D1; 'H
NMR (300 MHz, CDCl3) 6 7.86 (d, J=8.0 Hz, 2 H), 7.29 (d, J=8.0 Hz, 2 H), 2.43

5 (s,3H).
HsC _
N.__CO,Et
OY S

N—S
D2
3- p-TonI [1,2,4}thiadiazole-5-carboxylic acid ethyl ester

Following the same procedure as in the preparation of A2¢ gave D2; 'H
NMR (400 MHz, CDCls) §8.25 (d, J=8.2 Hz, 2 H), 7.30 (d, J=8.0 Hz, 2 H), 4.55
(q, J=7.1 Hz, 2 H), 2.42 (s, 3H), 1.49 (t, J= 7.1 Hz, 3 H). -

O

N—S

10 (3-p-Tolyi-[1,2 4]th|ad1azol 5-yl)-methanol

Following the same procedure as in the preparation of A2d gavé D3; 'H
NMR (300 MHz, CDClg) 6 8.16 (d, J=8.2 Hz, 2 H), 7.28 (d, J= 8.0 Hz, 2 H), 5.16
(s, 2 H), 2.69 (brs, 1 H), 2.41 (s, 3 H); MS (ES) m/z: 207 (M+H").

55



(m 2 H, 482 (s, 2H, 1.36 (s, 9 H; M5 (ES) nmz: 313 (MtH*). O EtO 0 ]
" C(CHs)3 /I S~N S=N D10

2-{4-[3-(4-tort-Butyl-phenyl)-[1,2,4]thiadl azol -5-yl nmet hyl sul f anyqg- 2- net hyl -
phenoxy) - 2- Wet2R8/4/041959 opi oni ¢ acid ethyl ester D10 (Ii ghtrCrais2eparosdoks 58%) ;
1H NWR (300 MHz, CDCI3) 58.15 (m 2 H), 57.47 (m 2 H, 7.26 (m 1 H, 7.13
(dd, J=8.5, 2.4 Hz, 1 H), 6.56 (d, J=8.5 Hz, 1 H), 4.40 (s 2 H,.4.20
(q, J= 7.1 Hz, 2 H), 2.18 (sHs8 1.57 (s, 6H), 1.35 (s, H) 1.19 (t,
J =7.1H, 3 H; M5(ES) mz: 4 I\/Hr).OHO%c/C(CHA SN | SN
2-{4-[3-(4-tert-Butyl -phenyl)-[ 1, 4t hredi 8zol - 5- vyl rrethylsultanyl] 2- met hyl
- phenoxy}-2-net hyl -propionic acid 1 ound 6 (yellow gummy materi al,
81%; '"H NWR (400 MH#z, CDCI3) 8 8.14pfm 2 H, 7.47 (m 2 H, 7.28 (d, J
2.3 Hz, 1 H), 7.17 (dd, %B?orﬁon’éetrg%ﬁutdr;llﬁ 2J4]tmk&azo|6 72 (d, J =8.5 Hz, 1 H),
4.43 (s, 2 H, 2.19 (s, 3 H H) , 5(s, 9 H; M5 (ES) mz:
457 (MtH '). Anal . Cal cd. For CZ4H28N20382 C 62 27, H 6.25 N 6.05.
Found: C, 62.Frdlowing esemewprasedare assniis ppsralionsd §2d gaveUdsolth/ 036028

Exanpl e gy BoFHzoBC1T5%8.16 (d, J= 8.2 Hz, 2 H), 7.28 (d, J= 8.1 Hz, 2 H), 4.82
(s, 2 H), 2.42 (s, 3 H); MS (ES) m/z: 271 (M+H?). '

EtO/U>< @3/\( YQ

S—N

2-Methyl-2-[2-methyl-4-(3 p-tolyl [1,2, 4]th|ad|azo| -5-yimethyisulfanyl)- phenoxy]
5 propionic acid ethyl ester

Following the same procedure as in the preparation of D2e gave D5; H
NMR (3.00' MHz, CDCl3) § 8.12 (d, J=8.2 Hz, 2 H), 7.27-7.24 (m, 3 H), 7.14 (dd,
J=8.5,2.3Hz 1H), 6.56 (d, J=8.5Hz, 1 H), 440 (s,2 H), 4.19 (q, J=7.1 Hz,
2 H),2.40 (s, 3 H), 2.18 (s, 3H), 1.58 (s, 6 H), 1.19 (t, J=7.1 Hz, 3 H); MS (ES)

10  m/z: 443 (M+HY).
o
Ho&c’b\ E CHg
S/\r/Nl
S—-N

2-Methyl-2-{2-methyl-4-(3-p-tolyl-[1,2,4]thiadiazol-5-yimethylsulfany!)-phenoxyl-propionic acid

Following the same procedure as in the preparation of Compound 4 gave
Compound 5; 'H NMR (300 MHz, CDCls) §8.11 (d, J = 8.2 Hz, 2 H), 7.28-7.24
(m,3H),7.17 (dd, J=8.4,2.2 Hz, 1 H), 6.71 (d, J=8.5 Hz, 1 H), 4.42 (s, 2 H),
15 2.40 (s, 3H),2.05 (s, 3 H), 1.59 (s, 6 H); MS (ES) m/z: 415 (M+H").
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5- (4- Chl or o- phenyl ) -[1, 3, 4] oxat hi azol -2-one D11 (pal e beige crystalline
solid, 63%; 1H NWR (300 MHz, CDCI3) 8 7.91 (d, J=8.6 Hz, 2 H), 7.48 (d,
J=8.6 Hz, 2 H. C NYCOzet fJ- IS D12 5

3- (4- Chl or o-\pR&WyN419591 2 4]t hi adi azol e-5-carboxyl i ¢ aci d PET/vgLo0e6dsaas D12
(white solid, 94%; 1H NMR (300 MHz, CDCI3) 58.31 (m 2 H, 7.47 (m 2 H,
4.55 (g, J= 7.1 Hz, 2 H), 1.48 (t, J=7.1 Hz, 3 H; M5 (ES) nmz: 269
(MiH). C / | N~OH NS D13

[ 3- (4- Chl or o- phenyl )-[ 1, 2, 4] t hl adiBRPRE | 1 et hanol 10 D13 (of f-white
solid, 87%; 1H NWMR (300 MHz, CDCI3) 8 8.22 (m 2 H, 7.45 (m 2 H), 5.17
(s, 2 H; M5 (ES) mz: 227 (MaHs)C Br NS D14
5- Br ononet hyl - 3- (4- chl or o- phenyl ) - [ @ 4]
PCT/ US2004/ 036028 D14 (white solid~65%
(m 2H, 745 (m 2 H, 4.81 (s, 2 H.

D6
5-(4-tert-Butyl-phenyl)-[1,3,4]oxathiazol-2-one

NVR (300 MHz, CDCl3) 8 8.22
t0~0~" C ii SAN

bhi gdi azole 59 WO 2005/ 041959

D6 (clear oil, 70%); *H NMR (300 MHz, CDCl3) § 7.90 (m, 2 H), 7.50 (m, 2

H), 1.35 (s, 9 H).
(CH3)sC
' N.. CO,Et
Q{ Y 2

N—S
_ D7
5 3-(4-tert-Butyl-phenyl)-{1,2,4]thiadiazole-5-carboxylic acid ethyl ester

D7 (yellow crystal, 81%); "H NMR (300 MHz, CDCl5) § 8.29 (m, 2 H), 7.51
(m, 2 H), 455 (q, J=7.1 Hz, 2 H), 1.48 (t, J=7.1 Hz, 3 H), 1.37 (s, 9 H); MS

(ES) m/z: 291 (M+H").
(CHg)sC
, \©\fN \W/\OH

N—S
D8
. [3-(4-tert-Butyl-phenyl)-[1,2,4]thiadiazol-5-yl}-methanol
10 D8 (100%); 'H NMR (300 MHz, CDCls) & 8‘.19 (m, 2 H), 7.50 (m, 2 H),
5.16 (s, 2 H), 1.36 (s, 9 H); MS (ES) m/z: 249 (M+H").

(CH3)sC ~
\©\”/N\\|/\Br

N—S
D9
5-Bromomethyl-3-(4-tert-butyi-phenyl)-[1,2,4]thiadiazole
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S-N D15

2-{4-[3-(4-Chl oro-phenyl)-[1, 2, 4] thi adi azol - 5-yl net hyl sul fanyl ] - 2- met hyl - phe
noxy}-2-methyl - proplonic acid ethyl ester D15 (light yellowoil, 92%; 1H
NMR (300 MHwQ28B@B5 8 8.17 (m 2 H), 5 7.42 (m 2 H), Pcafustomodsord, 7. 14
(dd, J= 8.5, 2.4 Hz, 1 H, 6.56 (d, J=8.5Hz, 1 H), 4.39 (s, 2 H, 4.20
(g, J= 7.1 H, 2 H, 2.18 (s, 3 H, 1.58 (s, 6 H, 1.19 (t, J= 7.1 Hz, 3
H: M5 (ES) mba: mmacfwmvss% THHN 3@%000:@)5819%“2 H), 7.49
2-{4-[3-(4-Chl oro- phen ﬁ)l]-lt h| adl azol %/I net hyl sul f anyl ] - 2- met hyl - phe
noxy} - 2- et 4l - ‘bﬁ@dﬁo% hﬁ&s Mt-HYkel | ow sol id, 70%; 1H
NVR (400 MHz, CDCI3)8817 (m2H) 742(m2H) 7.28 (d, J=2.2 Hz, 1
Hy, 7.18 (dd, J= 8.5, 24on 6.72 (d, J= 8.5 Hz, 1 H, 4.42 (s, 2

H. 2.19 (s, 3 H, 1.61 VB (ES) mz: C@.@)S(MH*) Anal . Cal od. For
C20H18CI N203S2: C, 55. B N, 6 44.7 Wound:°C, 54.87; H, 4.20: N,
6.24. 60 WO 2005/ 041959 P J,w

nple 8 G CF30I1 i | O-O NS
D16 5-( 3-Chl oro-4- trlfluoronethoxy ph

-[ 1, 3, 4] oxat hi azol - 2-one D16
(belgesolld 88% 1HNI\/R(300 6812(d J2.0Hz, 1 H), 7.92
(dd, J= 8.

Bty oo oS 8h A
2- {4-[3 (4- tert -Bltyl- phe yl)- [1 2 4]th|a lazol- 5 ylmet yIsquanyI] -2- methyl phenoxy}-2-methyl-

propionic acld ethyl ester

D10 (light yellow oil, 58%); 'H NMR (300 MHz, GDCls) 88.15 (m, 2H),
5 7.47 (m, 2 H), 7.26 (m, 1 H),7.13 (dd, J=8.5, 2.4 Hz, 1 H), 6.56 (d, J=8.5Hz, 1
H), 4.40 (s, 2 H), 4.20 (g, J= 7.1 Hz, 2 H), 2.18 (s, 3 H), 1.57 (s, 6 H), 1.35 (5,9
H), 1.19 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 485 (M+H"), ‘

o .
‘ HO&O\é\ C(CHg)s
. S/ﬁ//N |
S—N

2;{4-[3-(4-teﬂ-Butyl-phenyl)-[1 ,2,4]thiadiazol-5-yimethylsulfanyl}-2-methyl-phenoxy}-2-methyl-propionic acid

10 Compound 6 (yellow gummy material, 81%); 'H NMR (400 MHz, CDCl3) 8
8.14 (m, 2 H), 7.47 (m, 2 H), 7.28 (d, J= 2.3 Hz, 1 H), 7.17 (dd, J=8.5, 2.4 Hz, 1
H), 6.72 (d, J = 8.5 Hz, 1 H), 4.43 (s, 2 H), 2.19 (s, 3 H), 1.60 (s, 6 H), 1.35 (s, 9
H); MS (ES) m/z: 457 (M+H"). Anal. Calcd. For Co4H2sN203S2: C, 62.27; H, 6.25;
N, 6.05. Found: C, 62.48; H, 6.11; N, 5.83.
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Cl CF30 NO2Et NS D17 5
3-(3-Chloro-4-trifluoronethoxy-phenyl)-[1,2,4]thiadiazol e-5-carboxylic acid
ethyl ester D17 (white crystal, 36%; 1H NVR (300 MHz, CDCI3) 6 8.52 (d, J=
2.1 Hz; 1 ™MO2858499¥d d, J = 8.6, 2.1 Hz, 1 H), 7.44 (dBCT/S20040360281. 4, 1
H, 456 (q, J =7.1 Hz, 2 H, 1.49 (t, J=7.1 Hz, 3 H; M5 (ES) mz: 375
(MtNa™). G CF30I1 / I N NS D18

[ 3-(3-Chl oro-4-trifluoronethoxy-p ;1. 2, 4] thi adi azol - 5-yl ] - net hanol 10
D18 (beige solid, 93%; 1 H NWR ( ., CDCI3) 8 8.42 (d, J =2.1 Hz, 1
H, 821 (dd, J =8.6, 2.1 Hz, 1 H, 7.42 (dd, J =8.6, 1.4, 1 H, 5.18 (s,

2 H). 61 WD 2005/ 041959 PCT/ USX 6028 d CF30 by, Nz~Br NS D19

5- Brononet hyl - 3- (3-chloro-4-trifl nmet oxg-phenyl)-[1,2,4]thi adi azole D19
(65%; 1H NWR (300 MHz, CDCI3) 8 8 = 2.1 Hz, 1 H, 821 (dd, J = B.
6, 2.1 Hz, 1 H, 7.42 (dd, J = 8.6, 1.{ H, 4.81 (s, 2H. O EtCOy \ /

oCF3 | I d

D11
5-(4-Chloro-phenyl}-[1,3,4]oxathiazol-2-one

D11 (pale beige crystalline solid, 63%); 'H NMR (300 MHz, CDCls) § 7.91
(d, J=8.6 Hz, 2 H), 7.48 (d, J=8.6 Hz, 2 H).

cl
N. _CO,Et
\©\f N

N—sS
D12
5 3-(4-Chloro-phenyl)-[1,2,4]thiadiazole-5-carboxylic acid ethyl ester

D12 (white solid, 94%); 'H NMR (300 MHz, CDCl) § 8.31 (m, 2 H), 7.47

(m, 2 H), 4.55 (q, J= 7.1 Hz, 2 H), 148 (t, J= 7.1 Hz, 3 H); MS (ES) m/z 269

(M+H").
Cl
N
m \W/\OH
N—S
D13
" [3-(4-Chloro-phenyl)-{1,2,4]thiadiazol-5-yl]-methanol
10 D13 (off-white solid, 87%); 'H NMR (300 MHz, CDCls) & 8.22 (m, 2 H),

7.45(m, 2 H), 5.17 (s, 2 H); MS (ES) m/z: 227 (M+H").

Cl '
. - N
\©\l( \j/\Br
N—S8

D14
5-Bromomethyl-3-(4-chloro-phenyl)-[1,2,4]thiadiazole
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S-N D20

2-{4-[3-(3-Chloro-4-trifluoronethoxy-phenyl)-[1,2,4]thiadiazol -5-yl met hyl sul
tanyl]-2-nmet hyl - phenoxy}-2-nethyl-propionic acid ethyl ester 5 D20 (pale
yel | ow oi | ,wBQ#gs04msh NVR (300 MHz, CDCI3) 8 8.37 (d, J=perss2ida/osch2s), 8. 16
(dd, J—86 2.1 Hz, 1 H), 7.40(dd J=8.6, 1.4 H, 1 H, 7.26 (m 1 H),
7.13 (dd, J = 8.5, 2.3 Hz, 1 H), 6.56 (d, J—85Hz 1 H, 4.39 (s, 2 H,
4.20 (q, J= D14(V&U’te30ﬁﬂ,,65?/o)1§-ld\wR1{30€)MHz ew@a&szmxm,zmoms J= 7.1 Hz,

3 H; M ( (MFH+). O HOOY , OCF3 ~~ Ni | O SN
2-{4-[ 3- (’B Q%' o‘pigzlzl(- ?'h uor oret hoxy- phenyl )-[1, 2,4]thiadiazol -5-yl net hyl sul
tanyl ]-2-nmethyl - 10 phenoxy}- 2- net hyI propi oni c acid Conpound 8 (pale yellow

gumy material, 34%; 1H NW(SOO , CDCI38) $8.37 (d, J =2.1Hz, 1H,
8.16 (dd, J =8.6, 2.1 Hz O(dd J ==8¢c6, 1.5 Hz, 1 H), 7.28 (d,
J=20Hz, 1 H, 7.17 ('%IQ 2.3 Hz 6 72 62 WD 2005/ 041959
PCT/ US2004/ 036028 (d, J= 8.5 Hz 2.20 (s, 3 H, 1.61
(s, 6 H; M5 (ES) mz: 519 (l\/HrH+) Exa 9 a CI NS D21
5(34D|chloro phenyl) [134]0xath|azo|- -one 5 D21 (off- whlte solid,
40/<) lHNNR 80 (dd, J—84

1
4 (3 4 I phe yl):[1 4 hiadjaz -}methylsulfanyl] 2- methyl pheno }-2 methyl-
2 ﬂ)[ BHEE XS @ 1t;’:rodjlon acid ethyl ester
D15 (light yellow oil, 92%); "H NMR (300 MHz, CDCls) 8 8.17 (m, 2 H), |
5 7.42(m,2H),7.26(m,1H), 714 (dd, J=8.5,2.4 Hz, 1 H), 6.56 (d, J=8.5 Hz, 1
H), 4.39 (s, 2 H), 4.20 (g, J=7.1 Hz, 2H),2.18 (s, 3 H), 1.58 (s, 6 H), 1.19 (t, J=
7.1 Hz, 3 H); MS (ES) m/z: 463 (M+H").

Ho&o\@y\:i %)@/m

2-{4-3-(4-Chioro-phenyl)-[1,2,4]thiadiazol-5-yimethylsulfanyl]-2-methyl-phenoxy}-2-methyl-propionic acid

10 Compound 7 (light yellow solid, 70%); 'H NMR (400 MHz, CDCl3) § 8.17
(m, 2 H), 7.42 (m, 2 H), 7.28 (d, J=2.2 Hz, 1 H), 7.18 (dd, J= 8.5, 2.4 Hz, 1 H),
6.72 (d, J=8.5Hz, 1 H), 4.42 (s, 2 H), 2.19 (s, 3 H), 1.61 (s, 6 H); MS (ES) m/z:
435 (M+H*). Anal. Calcd. For C2oH16CIN2O3S,: C, 55.23; H, 4.40; N, 6.44.
Found: C, 54.87; H, 4.20; N, 6.24.
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ad d N/COREt NS D22

3- (3,

(yell
8.20

8. 15

5- Br ononet hyl - 3- (3, 4- di chl or o- phenylC)-[ 1, 2, 4] t hi adi azol e

S7% ;
Cl

4-Di chl or o- phenyl )-[ 1, 2, 4] t hi adl azol e-5-carboxylic acid ethyl
ow solid, 91%; 1H NWR (300 MHz, CDCI3) 8 8.48 (d, J= 2.0 Hz,

(dd, 370 S04041950 Hz, 1 H), 7.57 (d, J= 8.4, 1 H), #chUsiotsosdms7. 1 Hz,
10 H), 1.49 (t, J=7.1 Hz, 3 H,; M5 (ES) mz: 303 (MtH+). O cl ~
D23 [3-(3,4-Dich | oro-phenyl)-[1, 2, 4]thiadi azol -5-yl ] -net hanol D23
yel |l ow solid, 86%; 1H NWVR (400 w%) 8 8.33 (d, J= 1.9 Hz, 1 H),
(m 1 H, 7.82 (d, J=28.4, 1 —=#-99 (s, 2 H. 63 WD 20051041959
PCT/ US2004/ 036028 C CI | N~Br NS D24

ester D22
1H),

2
N NS
(pal e

1H NMR (300 MHz, CDCI3) @039.(d, J=2.0 Hz, 1 H), 8.11 (dd, J= 8.4,

2.0 Hz, 1 H), 7.55 (d, J= 8.4, 1 8L (s, 2 H. OE00\~, O

O
Y
N—S

. D16
5-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,3,4]oxathiazol-2-one

D16 (beige solid, 88%); 'H NMR (300 MHz, CDCls) § 8.12 (d, J = 2.0 Hz, 1
H), 7.92 (dd, J=8.7, 2.0 Hz, 1 H), 7.45 (dd, J=8.6, 1.1, 1 H).

Cl
CF30
N.__COoEt
il
N—S8
D17 :
5 3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazole-5-carboxylic acid ethyl ester

D17 (white crystal, 36%); 'H NMR (300 MHz, CDCls) & 8.52 (d, J = 2.1 Hz;
1 H), 8.31 (dd, J=8.6, 2.1 Hz, 1 H), 7.44 (dd, J=8.6, 1.4, 1 H), 4.56 (g, J= 7.1
Hz, 2 H), 1.49 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 375 (M+Na").

cl
CF30

(S on
N—S§

D18
[3-(8-Chloro-4-trifluoromethoxy-phenyl)-[1,2,41thiadlazol-5-yl]-methanol

10 D18 (beige solid, 93%); 'H NMR (300 MHz, CDClg) 6 8.42(d, J=2.1 Hz, 1
.H), 8.21 (dd, J=8.6, 2.1 Hz, 1 H), 7.42 (dd, J=8.6, 1.4, 1 H), 5.18 (s, 2 H).
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D24 (white solid,



S-N D25

2.{4-[3-(3,4-Dichloro-phenyl)-[1,2, 4] thi adi azol - 5-yl met hyl sul f anyl ] - 2- net hy|
- phenoxy}- 2-nethyl-proplonic acid ethyl ester 5 D25 (light yellow oil,
99% ; 1H NMWRo(RdBf4ivbiz, CDCl 3) 8 8.34 (d, Jr 2.0 Hz, 1 HcrB2@d0fedzs, J= 8. 4,
2.0 Hz, 1 H, 7.53 (d, J= 8.4 Hz, 1.H), 7.27 (m 1 H, 7.13 (dd, J= 8.5,
2.4 Hz, 1 H, 6.56 (d, J=8.5 Hz, 1 H, 4.39 (s, 2 H, 4.20 (g, J= 7.1 Hz,
2 H, 219 (s, 3 H, 1.58 (s, 6 Hg 1.20 (t, J=7.1 Hz, 3 H; M5 (ES) mz:
497 (MtH+) . 0 HO oY d Cl|S-N :

2-[4-[3-(3, 4-Dichl oro- pheny|§°1 ]

t hi adi azol - 5-yl met hyl sul fanyl | - 2- met hyl
- phenoxy}- 10 2-net.hyl - propionic nd 9 (I i ght yellow solid, 82%;
1H NWR (300 MHz, CDCI3) 5 8.34 (d,J ZW/QQ 8.06 (dd, J=8.4,2.0 Hz,
1 H, 7.52 (d, J=8.4 H, 1H), 28N(‘d‘SJ-21Hz,1H) 7.17 (dd, J—8.4,
2.4 H, 1 H, 6.73 (d, J—85Hz _bbid), 4.41 (s, 2 H, 2.20 (s, 3 H, 1.61
(s, 6 H,; M (E$)Brnmmet%9(q¢mqr&} +rifldgrarhetho@ebhedyl)-[Fardlthigdlazol® 2005/ 041959
PCT1US2004/ 036028 C20H18C12N203S2.0.10 H20: C, 50.98; H, 3.89; N, 5.94.

§°‘(’2d4 01 ch 0362 grmshli S iyaiiatlo e EO0R] £528a s T bla L B ¢ <ot g

S0 B8R0 Mt (G i e 61107 H; Belids, 2rpl 756 (3. J= 2.1

Hz,
Eto/U>< \é\ OCF,
s/\(

S——N
D20

2-{4-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5- yImethylsulfanyI] -2-methyl-
phenoxy}-2-methyl-propionic acid ethyl ester

5 © D20 (pale yellow oil, 90%); 'H NMR (300 MHz, CDCls) § 8.37 (d, J=2.0
Hz, 1 H), 8.16 (dd, J=8.6, 2.1 Hz, 1 H), 7.40 (dd, J = 8.6, 1.4 Hz, 1 H), 7.26 (m,
1 H), 7.13 (dd, J = 8.5, 2.3 Hz, 1 H), 6.56 (d, J= 8.5 Hz, 1 H), 4.39 (s, 2 H), 4.20
(q, J=7.1Hz, 2 H), 2.19 (s, 3 H), 1.58 (s, 6 H), 1.20 (t, J= 7.1 Hz, 3 H); MS (ES)

m/z; 547 (M+H").
Ho& @ ik
s/\(

S—N

2-{4-[3~(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2,41thiadiazol-5-ylmethylsulfanyl]-2-methyl-
10 phenoxy}-2-methyl-propionic acid

Compound 8 (pale yellow gummy material, 34%); 'H NMR (300 MHz,
CDCls) 8 8.37 (d, J=2.1 Hz, 1 H), 8.16 (dd, J=8.6,2.1 Hz, 1 H), 7.40 (dd, J=
8.6, 1.5 Hz, 1 H), 7.28 (d,J=2.0Hz,1H),7.17 (dd, J=8.4,2.3 Hz, 1 H), 6.72
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| NYCO2Et N-S D27 3-(2,4-Dichloro-phenyl)-[1, 2,41t hi adi azol e-5-car boxylic
acid ethyl ester D27 (beige solid, 55%; 1H NMR (300 WHz, CDCI3) 5 7.99 (d,
J=84Hz, 1 H, 7.56 (d, J =2.0Hz, 1 H, 7.38 (dd, J =8.4, 2.0 Hz, 1
H, 4.56 (qWQ2085/@19597, 2 10 H), 1.48 (t, J= 7.1 Hz, 3PCH/USNB/CESS ni z:
303 (M+H ). d d ThCH D28

[ 3-(2, 4-Di chl or o- phen 124th|adlazol yg- met hanol ' D28 év\/nite solid,
56% 1H N\d%@ai)b&vmﬁ 1(8)2 bl),2.8Q %@Hbiﬁ(@ 641); MS (BS) mz5819d, J = 2.1
Hz, 7{7@6(de 8.4, 2.1 Hz, 1 H, 520 (s, 2 H; M5 (ES) mz: 261
(NH—l*) é'gl 2005/ 041959 PCT/ US2004/ 036028 O O N-Br NS D29

5- Brononet hyl - 3- (2, 4-di chl oro- phenyl )-[1, 2, 4] thi adi azole D29 (white solid,
87% ; 1H NVWR (400. MHz, CDCI3) 67.B@niple9)J= 8.4 Hz, 1 H, 7.55 (d, J= 2.1
Hz, 1 H, 7.37 (dd, 4= 8.4, 2.1 Hz, 1 H), 4.84 (s, 2 H; M5 (ES) nmz: 325

(MH). 0 Et00d / d S ~Nle & | SN
Cl
o0
Y
N—3S8
D21

5-(3,4-Dichloro-phenyl)-[1,3,4]oxathiazol-2-one

5 D21 (off-white solid, 94%); 'H NMR (300 MHz, CDCls) & 8.07 (d, J=2.0
Hz, 1H), 7. 80 (dd, J=8.4, 2.0 Hz, 1 H), 7.58 (d, J = 8.4, 1 H).

Cl
Cl

l N \\I/COQEt

N—=S
D22
3-(8,4-Dichloro-phenyl){1,2,4lthiadlazole-5-carboxylic acid ethyl ester

D22 (yellow solid, 91%); 'H NMR (300 MHz, CDCls) § 8.48 (d, J = 2.0 Hz,
1 H), 8.20 (dd, J=8.4,2.0 Hz, 1 H), 7.57 (d, /= 8.4, 1 H), 4.56 (9, J= 7.1 Hz, 2
10 H),1.49(t J=7.1Hz,3 H) MS (ES) m/z: 303 (M+H").

\©\( j/\OH

N—S
D23 ,
[8-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yl}-methanol

D23 (pale yellow solid, 86%); 'H NMR (400 MHz, DMSO-d) & 8.33 (d, J =
1.9 Hz, 1 H), 8.15 (m, 1 H), 7.82 (d, J = 8.4, 1 H), 4.99 (s, 2 H).
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D30

2-(4-13-(2,4-Dichl oro-phenyl)-[1, 2,4]thiadi azol - 5-yl net hyl sul f anyl ] - 2- net hyl
-phenoxy}- 5 2-nmethyl -propionic acid ethyl ester D30 (clear oil, 88%; 1H
NVR (300 M008By 6 7.85 (d, J= 8.4 Hz, 1 H), 7.52 (PET/UP2002/0%02z, 1 H),
7.33 (dd, J=8.4, 2.1 H, 1 H, 7.25(m 1 H, 7.15 (dd, J =8.5, 2.4 Hz, 1
H, 6.57 (d, J =85 Hz, 1 H, 4.41 (s, 2 H, 4.21. (g, J =7.1 Hz, 2 H,
2.19 (s, 3 H), 1.59(3,6H),1.2' = 7.1 H, 3 H; M5 (ES) mz: 497
10. (MrH). 0 HOSOj d / C Cs NI \ SN

2-(4-[3-(2,4-Dichl oro-phenyl)-[1 ] thj adl azol - 5-yl met hyl su

| f anyf}-2- et hyl - phenoxy}- 2-neth ZVS?WBC acid Conpound 10 (pale yell ow
solid, 81%; 1H NWR (300 MHz, CDCl 3) (d, J= 8.4 H, 1 H, 7.52 (d, J=
2.0 Hz, 1 H, 7.33 (dd, J—84 2,1 H, 7.28 (d, J= 2.2 Hz, 1 H,
b2 (99, I p 2o b mortebilo A ctbne i?’?.?jtﬂ'%lazo}ie"') 4.44 66 WO

2005/ 041959 PCT/ US20047 03602 s , 1.61 (s, 6 H; M
(ES) mz: 469 (MtH+). Anal. Cal cd. For CZOH18CI 2N2CBSZ C, 51.17; H, 3.87,;
N, 5.97. Foungd24 Qyvhie s8lid, 87%)3 115 BtMRI(30 MPiz, GD@ig)ISeB&Q(dI—d&E:Z}HBIGz,/H p NS

(el T e Rl 0 A8 D1 R 2 1101270

7.24 (d, J—82Hz 233(s 6 H. H3C

EtOJ>< @s/\r Y@

S—N
D25

2-{4-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yImethylsulfanyl]-2- methyl phenoxy}-
2-methyl-proplonic acid ethyl ester

5 D25 (light yellow oil, 99%); '"H NMR (400 MHz, CDCl3) § 8.34 (d, J=2.0 |
Hz, 1 H), 8.06 (dd, J=8.4,2.0Hz, 1 H), 7.53 (d, J=8.4 Hz, 1 H), 7.27 (fn, 1 H),
7.13 (dd, J=8.5, 2.4 Hz, 1 H), 6.56 (d, J=8.5 Hz, 1 H), 4.39 (s, 2 H), 4.20 (9, J=
7.1 Hz, 2 H), 2.19 (s, 3 H), 1.58 (s, 6 H), 1.20 (t, J= 7.1 Hz, 3 H); MS (ES) m/z:

497 (M+H").
HO& (j _Cl
Cl

S-—-—N

2-{4-[3-(8,4-Dichloro-phenyl)-{1,2,4]thiadiazol-5-yimethylsulfanyl]-2-methyl-phenoxy}-
10 2-methyl-propionic acid

Compound 9 (light yellow solid, 82%); 'H NMR (300 MHz, CDCl,) § 8.34
(d, J=2.0 Hz, 1 H), 8.06 (dd, J=8.4,2.0 Hz, 1 H), 7.52 (d, J=8.4 Hz, 1 H), 7.28
(d, J=2.1Hz, 1H), 7.17 (dd, J= 8.4, 2.4 Hz, 1 H), 6.73 (d, J = 8.5 Hz, 1 H), 4.41
(s, 2 H), 2.20 (s, 3 H), 1.61 (s, 6 H); MS (ES) m/z: 469 (M+H*). Anal. Calcd. For
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1-13C | / i N'CO2Et NS D32

3-(3, 4- D net hyl - phenyl )-11, 2, 4] t hi adi azol e=5-carboxylic acid ethyl ester D32
(brown crystal, 47%; "H NWR (300 MHz, CDCI3) 6 8.15 (s, 1 H, 8.09 (d, J=
7.9 Hz, 1 HVOHOSOUND 1 H), 4.55 (q, J= 7.1 Hz, 2 H), 2. BS/(S004B364p8 2. 33
(s, 103H),148(t J=7.1 Hz, 3 H); IVB(ES) rﬂz 263 (MtH+). H3C I /
1-13C 1 N~OH NS D33[3(34D|rrethyl phenyl)

1,2,4]th 3 (whabt 00 Mz,
CDCl 3) 8b8°%§é' Zéig"ﬁ% g@.}@a@ogo@g at 3}’@3 N %% %“ﬁ‘?@f} §b%§§ 1 H,
5.17 (s, NgbMt, 2.62 (brs, 1H), 2.34 (s, H, 2.32 (s, 3 H; IVB(ES) n1
221 (MFH+) . 67 WO 2005/ 041959 PCT/ US2004/ 036028 H3C 1-13C 1 i N”Br -S
034 5-Brononet hyl - 3- (3, 4-di net hyl =phe Xl b—[1,2,4]thi adi azole D34 (white
solid, 91%; 1H NVR (300 Miz, coc?—gm 205 (s, 1 H), 7.99 (d, J = 7.8 Hz,
1 H, 7.23 (d, J =7.9 Hz, 1H), 4.82 (s, 2 H, 2.34 (s, 3 H, 2.32 (s, 3

H:; M5 (ES) mz: 285 (M+H). OCI@% SI \ CH3 SN
' ' 0.0
Y

N—=38
D26
5-(2,4-Dichloro-phenyl)-[1,3,4]oxathiazol-2-one

5 " D26 (off-white solid, 54%); 'H NMR (300 MHz, CDCl,) § 7.81 (d, J=8.5
Hz, 1 H), 7.56 (d, J= 2.1 Hz, 1 H), 7.39 (m, 1 H).

Cl Cl
N.__CO,Et
: e

‘N—=8
- D27
3-(2,4-Dichloro-phenyl)-[1 ,2,4]thiadiazole-5-carboxylic acid ethyl ester

D27 (beige solid, 55%); "H NMR (300 MHz, CDCls) § 7.99 (d, J=8.4 Hz, 1

H), 7.56 (d, J=2.0 Hz, 1 H), 7.38 (dd, J=8.4, 2.0 Hz, 1 H), 4.56 (q, J=7.1 Hz, 2
10 H), 1.48 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 303 (M+H").

Cl Cl
. N
\@f \W/\OH .
N—S .
D28
[3-(2,4-Dichloro-phenyl)-[1,2,4}thiadiazol-5-yi}-methanol

D28 (white solid, 56%); 'H NMR (300 MHz, CDCls) 6 7.91 (d, J=8.4 Hz, 1

H), 7.55 (d, J= 2.1 Hz, 1 H), 7.36 (dd, J=8.4, 2.1 Hz, 1 H), 5.20 (s, 2 H); MS

(ES) m/z: 261 (M+H").
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D35

2-{4-[3-(3, 4- Dirrethyl phenyl)-[1, 2, 4] t hl adi azol - 5-yl met hyl sul f anyl | - 2- met hyl
- phenoxy} - 2- ne | - 5 propionic aci d et hyl ester D35 (clear oil, 97%; 1H
NVR (400 MY @&5?433596 8.01 (s, 1 H, 7.96 (d, J = 7.9 REI/UR0N4036028 29 (s, 1
H, 7.22 (d, '3 8.0 Hz, 1 H, 7.15 (dd, J =8.4, 2.4 Hz, 1 H), 6.56 (d, J=
8.3 Hz, 1 H, 4.41(s, 2H), 4.20 (q, J= 7.1 Hz, 2 H, 2.34 (s, 3 H, 232
s, '3 H, 2.19 (s, 3 H, 1.58ds, , 1.20 (t, Jr 7.1 Hz, 3 H); M5 (ES)

)

mz: 10 457 (MiH). O  HO oY Y NI \ I CH ~SN
2-[4-[3-(3, 4-Di net hyl - phenyl ) -[ 1, N ol - 5-yl met hyl sul fanyl ] - 2- net hyl
- phenoxy}-2-net hyl - propi oni ¢ aci d Cofn ogn 11 (light yellow solid, 76%; 1

H NVR (400 Mz, CDCI3)8800 (s, 1] 794(dd J=7.8 1.5H, 1H,
[, 25 (8 909 e L BB o aylfia higdead 37,000, 9.7 89, 2.2
(s, 3H, 2.19 (s, 3 H, 1.59 (s, 6 H:. M5 (ES) mz: 429 (MH). 68 WD

2005/ 041959 P 7) 1ﬁ>gwml l(d
5-(3-Chl oro- 4%3@99%8%@@ 3, 4] oﬂqmﬁg%cﬂ?ﬂégz&@ %&w??»gr own

solid, 5F))7.55HdNVR 2. 861, M1k, 7@zc(ue,)J3“B/9@‘(blz I H). 4.8, z_Hba)MS7 75 (dd, J =
8.0, 1. 8||::E m}z.@zs&ﬁ-?‘).(d J=80H, 1 H. H¥C\ | | NyCOREt

D30
2-{4-[3-(2,4-Dichloro-phenyl)- [1 2,4]thiadiazol-5-yimethylsulfanyl)-2-methyl-phenoxy}-
5 2-methyl-propionic acid ethyl ester

D30 (clear oil, 88%); 'H NMR (300 MHz, CDCls) § 7.85 (d, J= 8.4 Hz, 1
H), 7.52 (d, J=2.1 Hz, 1 H), 7.33 (dd, J=8.4, 2.1 Hz, 1 H), 7.25 (m, 1 H), 7.15
(dd, J=8.5,2.4 Hz, 1 H), 6.57 (d, J=8.5 Hz, 1 H), 4.41 (s, 2 H), 4.21.(q, J=7.1
Hz, 2 H), 2.19 (s, 3 H), 1.59 (s, 6 H), 1.21 (t, J=7.1 Hz, 3 H); MS (ES) m/z: 497

10, (M+HY).
o
HO&O@ C;IJ@/CI
s/\(/N :
S—N

2-{4-{3-(2,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-ylmethyisulfanyi]-2-methyl-phenoxy}-
2-methyl-propionic acid

Compound 10 (pale yellow solid, 81%); 'H NMR (300 MHz, CDCls) 6 7.85
(d, J=8.4Hz, 1 H),7.52(d, J=2.0 Hz, 1 H), 7.33 (dd, J= 8.4, 2.1 Hz, 1 H), 7.28
(d, J=2.2Hz, 1 H),7.19 (dd, J=8.4,2.4 Hz, 1 H), 6.73 (d, J=8.5 Hz, 1 H), 4.44
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C NS D37 5 3-(3-Chl oro-4-net hyl -phenyl )-[1, 2, 4] thi adi azol e-5-car boxylic

acid ethyl ester D37 (white solid, 87%; 1H NMR (300 IHz, CDCl 3) 38.37 (d,

J=1.7 Hz, 1 H), 8.15 (dd, J=7.9, 1.7 Hz, 1 H, 7.35 (d, J=7.9 Hz, 1 H,
4.55 (g, J=wo0.20054a195¢ H), 2.44 (s, 3 H), 1.49 (t, J= 7.PCTAZR2003/089028 M5 ( ES)
mz: 283 (M-H*). H3CI Cl NNOH d NS D38 [3-(3-Ch

| or o- 4- met hyl - phenyl I-Ll 2, 4] t hi adi azol - IJ net hanol 10 D38 (white solid,

90%) ; msmxn(zmnw )obén 43, &HE. M8 (ES) mj& BI7M4H’"). 1Angl) Calpdoordd, J= 7.9,

(1 E;) i z&zog)z@P'qNﬁz‘éeédCHéEﬁcﬁ. 5%7, N Bo7. FolinlG: 50860H, $58N(872.3 )3 WB

5- Br ononet hyl - 3- ( 3- chl or o- 4- net hyl - phenyl ) -[ 1, 2, 4] t hi adi azole 69 WD
2005/ 041959 PCT/ US2004/ 036028 D¥xambletid sol i d, 75% ; 1H NWR (300 MHz,
CbCl3) 8 8.27 (d, J= 1.7 Hz, 1 H, 8.05 (dd, J=7.9, 1.7 Hz, 1 H), 7.33 (d,
J= 7.9 Hz, 1 H, 4.81 (s, 2 H)HC2.44 (s, 3 H; M5 (ES) mz: 305 (MrH+). O
Et0O/ C'3 s' 1C SN 8
‘ 0.0
HsC Y

N—S§
D31
5-(3,4-Dimethyl-phenyl)-[1,3,4]oxathiazol-2-one

5 - D31 (white solid, 47%); 'H NMR (400 MHz, CDCls) 57.74 (s, 1 H), 7.69 (d,
J=7.9Hz, 1 H),7.24(d, J=8.2Hz, 1 H), 2.33 (s, 6 H).

HiC '

N—S§
D32
3-(3,4-Dimethyl-phenyi)-[1,2,4]thiadiazole-5-carboxylic acid ethyl ester

D32 (brown crystal, 47%); "H NMR (300 MHz, CDCl) & 8.15 (s, 1 H), 8.09
(d, J=7.9 Hz, 1 H), 7.:24 (m, 1 H), 4.55 (q, J= 7.1 Hz, 2 H), 2.35 (s, 3 H), 2.33 (s,
10 3 H), 1.48 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 263 (M+H").

HsC _
I j\ N

HsC | Y\OH
N—S

D33
[3-(3,4-Dimethyl-phenyl)-[1,2,4]thiadiazol-5-yi]-methanol

D33 (white solid, 85%); 'H NMR (300 MHz, CDCls) 5 8.06 (s, 1 H), 8.00 (d,
J=7.8Hz, 1H),7.24 (d, J= 7.9 Hz, 1 H), 5.17 (s, 2 H), 2.62 (brs, 1 H), 2.34 (s, 3
H), 2.32 (s, 3 H); MS (ES) m/z: 221 (M+H"),
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040

2-{4-[3-(3-Chl oro-4-net hyl - phenyl) -[ 1, 2, 4] t hi adi azol - 5-yl met hyl sul tanyl ] -2-m
et hyl - phenoxy}- 2-nethyl -propionic acid ethyl ester 5 040 (white solid,

98% ; 'H NVRO(28@G@®4Msr, CDCl 3) S 8. 22 (d J= 1.7 Hz, 1 HCIS2@3/0862B J= 7.9,

1.7 Hz, 1 1H), 730(d J—79Hz , 1.26 (s, lH), 7.14 (dd, J = 8.5,
2.5 . Hz, 1 H, 6.56 (d, FL}?J‘Z , 4.39 (s, 2 H, 420 (q, J =7.1
Hz, 2 H, 2.42 (s, 3H) 218 ,158(5 6H) 1.20 (t, J=7.1 Hz, 3
H; M (ES) mlz: 477 (MH"), I S--N
{4-[3-(3-Chl ord-4-net hyl - ph\és?yl) [ 1, |2 ﬁ‘f\hﬁ"adl azol - 5-yl met hyl sul fanyl]-2-m
hyl 1 phenoxy} - 2- met hyl - pr opi oni ¢ dct@® Conpound 12 (1ight yellow solid,

UO-IHI
>
IO'

NVR (300 MHz, CDCI3) 8 8.21D34d, J= 1.7 Hz, 1 H), 8.01 (dd, J= 8.0,
1 H, 7.30 (QBFQ]m"@thzla-@NlmQﬂ)vl PRt 2miadnaz¢sg 717 (dd J5 85
1 H, 6.72 (d, J=8.5 Hz, 1 H), 4.41 (s, . 2.42 (s, 3 H, 2.19

s, 3L L B34S B SN0 ERAR SRR PEEUSRRIS R g © 19 FoC

(3 Flu Lor §Hz, i1fH qrzmgbﬂmhwlm B183s2b P ad Bl 3¢ W HY -8 (s, A1
of f - whi eorsén, A : 400|\/)Hz%oc% 7:%7(52 J_é Hz, | H),
.83 (d, HB-M&JES) m/z 85-M+H)77 (m | . F3C F NYCREt
o
Eto)><o\ﬁ:k CHs
S/\r/N | CH3
S—N
D35
2-{4-[3-(3,4-Dimethyl-phenyl)-[1,2,4]}thladiazol-5-yimethylsulfanyi]-2-methyl-phenoxy}-2-methyl-
5 propionic acid ethyl ester

D35 (clear oil, 97%) 'H NMR (400 MHz, CDClg) & 8.01 (s, 1 H), 796 (d, J
= 7.9 Hz, 1H) 7.29 (s, 1 H), 7.22 (d, J=8.0 Hz, 1 H), 7.15 (dd, J = 8.4, 24Hz 1
H), 6.56 (d, J=8.3 Hz, 1 H), 4.41 (s, 2 H), 4.20 (q, J= 7.1 Hz, 2 H), 2.34 (s, 3 H),
2.32 (s, 3 H),2.19 (s, 3 H), 1.58 (s, 6 H), 1.20 (t, J= 7.1 Hz, 3 H); MS (ES) m/z:

10 457 (M+HY).
Ho& @ °H3
CH3
S-—-— .

N

2-{4-[3-(3,4-Dimethyl-phenyl)-[1 ,2,4]thiadiazol-5-ylmethylsulfanyl]-2-methyl-
phenoxy}-2-methyl-propionic acid

Compound 11 (light yellow solid, 76%); 'H NMR (400 MHz, CDCls) 3 8.00
(s, 1H),7.94 (dd, J=7.8,1.5Hz, 1 H),7.28 (d, /=19 Hz, 1 H),7.21 (d, J=7.8
_ Hz, 1 H), 7.17 (dd, J= 8.5, 2.2 Hz, 1 H), 6.71 (d, J= 8.5 Hz, 1 H), 4.42 (s, 2 H),
15 2.32(s,3H), 231 (s, 3 H),2.19 (s, 3 H), 1.59 (s, 6 H); MS (ES) m/z: 429 (M+H*),
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NIS D42 5

3-(3-Fluoro-4-trifluoronethyl-phenyl)-[1,2,4]thiadi azol e-5-carboxylic acid
ethyl ester D42 (%grown crystal, 69%; tH NVR (400 MHz, CDCI3) 6 8.26 (d, J=
8.2 Hz, 1 HVYO80S09195Y  J = 11.2 Hz, 1 H), 7.74 (t, J = PCI/U52004D3498 4. 57
(qp J = 7.1 H, 2H, 1.50 (t, J =7.1 Hz, 3 H; M (ES) mz: 321 (MrH+).
F3C F I \I NrOH NS D43

[ 3-(3-Fiuoro-4-trifiuoronethyl-pheexdmplp122, 4]t hi adi azol - 5-yi]-net hanol 10
D43 (yellow oil, 88%; 'H NWR (300 Mz, CDCI3) 5 8.17 (d, Jr 8.5 Hz, 1 H)
8.13 (d, J= 11.6 Hz, 1 H), 7.71yam 1 H, 5.19 (s, 2 H; M (ES) mz: 279
(MtH+). FSC F I NyBr NS D44 ,
5-Brormrrethy|-3-(3-f|uoro-4-trif£ t -phenyl)-[1, 2,4]thiadiazole 71
WO 2005/ 041959 PCT/ US2004/ 036028 “baz (wWhitle solid, 66%; 'H NWVR (300 MHz,
CDCI3) 8 8.17 (d, J=8.4 Hz, 1 H), 8.12N@SJ= 11.5 Hz, 1 H), 7.72 (t, J=
7.6 Hz, 1 H, 4.82 (s, 2 Ié) I\/BSE%) D??gf: 343 _gl\/HrI—M%. 0 EtCcOY CF3 ~/ S"Y
NF SN D45 5-(3-Chloro-4-methyl-phenyl)-{1,3,4Joxathiazol-2-ohe
2-{4-[3-(3-Fluoro-4-trifluoromnethyl -phenyl)-[1,2, 4] thiadi azol - 5-yi met hyl sul f

anyi ] - 2- met hyl pRB]HIBrown solid, 57%); 'H NMR (300 MHz, CDCls) § 7.96 (d, J = 1.7

Hz, 1 H), 7.75 (dd, J=8.0, 1.8 HZ, 1 H), 7.35 (d, J= 8.0 Hz, 1 H).

HaC
N.__CO,Et
D

N—S
D37
5 3-(8-Chloro-4-methyl-phenyl)-[1,2,4]thiadiazole-5-carboxylic acid ethyi ester

D37 (white solid, 87%); 'H NMR (300 MHz, CDCls) § 8.37 (d, J = 1.7 Hz, 1
H), 8.15 (dd, J=7.9, 1.7 Hz, 1 H), 7.35 (d, J= 7.9 Hz, 1 H), 4.55 (q, J=7.1 Hz, 2
H), 2.44 (s, 3 H), 1.49 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 283 (M+H"). '

HaC
' N
C'D\W S o

N—S
, D38
[3-(3-Chloro-4-methyl-phenyl)-[1,2,4]thiadiazol-5-yl}-methanol

10 D38 (white solid, 90%); 'H NMR (400 MHz, CDCls) § 8.28 (d, J= 1.7 Hz, 1
H), 8.06 (dd, J=7.9, 1.7 Hz, 1 H), 7.33 (d, J= 8.0 Hz, 1 H), 5.17 (s, 2 H), 2.44 (s,
3 H); MS (ES) m/z: 241 (M+H").

HaC
CI: C \(N\j/\sr
I

N—S§
D39 ‘
5-Bromomethyl-3-(3-chloro-4-methyl-phenyl)-[1,2,4]thiadiazole
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2- met hyl - propi oni c aC|d ethyl ester 5 D45 (clear oil, 79%; 'H NWR (300 MHz,
CDCI 3) 8 8.11 (d J 8.4 H, 1 H, 807 (d, J=11.3 Hz, 1 H), 7.69 (t, J=
7.7 Hz, 1 H), (m 1H, 7.14 (dd, J =8.5, 2.5 Hz, 1 H), 6.57 (d, J =
8.5 Hz, 1 H)WOZPOSWIQ@ 2 H, 4.20 (q, J =7.1 Hz, 2 H,6PCT/USROM4036@8H), 1.58
(s, 6 H, 120(t J=7.1 H, 3 H; M (ES) mz: 515 10 (MtH*). O HO pY \ /
CFs ~~ SYyN ! F S-N
2-{4-[3-(3- FI t yl net hyl sul f
anyl ] - 2 met-hy Qég efrtl%é?/l{d ?@rﬁm pi OI’III-% %%lcé é%ﬁ@dﬁgb(@zel | ow oi l,
99% ; ' HHN I\zR)5 J&7,9, @DCH&H&H,S?:B&o!d! 38 HB . 11HA.811(¢ 1R, H)3 201 (6d, J= 11. 3
Hz, 1 H), = S H, 7.28(m 1 H, 7.17 (dd, J= 8.6, 2.5
H, 1 H),sl'bz éﬁtﬁ lzgpgﬂ;—l h H. 4.42 (s, 2 H, 2.20 (s, 3 15 H, 1.61
(s, 6 H; M5 (ES) mz: 487 (I\/H—I*) 72 WD 20051041959 PCT/ US2004/ 036028
Exanple 14 O HOOY \ , SAN\ I- 1 SN
1-{2-Methyl -4-[3-(4- trfflu x - phenyl ) - 4] t hl adi azol - 5-yl net hyl sul
fanyl] phenoxy}-cycl opeft@n u I|c aC|d Feme El o CD2H HO

Cl

S—N ’
D40

2-{4-[3-(3-Chloro-4-methyl-phenyl)-[1,2,4]thiadiazol-5-yimethylsulfanyl}-2-methyl-phenoxy}-
2-methyl-propionic acid ethyl ester

5 D40 (white solid, 98%); 'H NMR (300 MHz, CDCls) $8.22 (d, J=1.7Hz, 1
H), 8.01 (dd, J=7.9, 1.7 Hz, 1 H), 7.30 (d, J= 7.9 Hz, 1 H), 7.26 (s, 1 H), 7.14
(dd, J=8.5, 2.5 Hz, 1 H), 6.56 (d, J=8.5 Hz, 1 H), 4.39 (s, 2 H), 4.20 (q, J=7.1

Hz, 2 H), 2.42 (s, 3 H), 2.18 (s, 3 H), 1.58 (s, 6 H), 1.20 (t, J= 7.1 Hz, 3 H); MS
" (ES) miz: 477 (M+H"), ‘

0 : |
,Ho&ofj o
' s/\,&N 1 cl
S—N
2-{4-[3-(3- Chloro-4-methyl-phenyl) {1, 2 4]thlad|azol-5-ylmethylsuIfanyl] 2-methyl
10 phenoxy}-2-methyli-propionic acid
: Compouﬁd 12 (light yeliow solid, 75%); 'H NMR (300 MHz, CDCl5) & 8.21
(d, J=1.7 Hz, 1 H), 8.01 (dd, J=8.0, 1.7 Hz, 1 H), 7.30 (d, /= 8.2 Hz, 1 H), 7.27

(s, 1 H), 7.17 (dd, J= 8.5, 2.2 Hz, 1 H), 6.72 (d, J= 8.5 Hz, 1 H), 4.41 (s, 2 H),
2.42 (s, 3 H), 2.19 (s, 3 H), 1.59 (s, 6 H).
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Cl SGBH, Br2; MeO Br \ MeO O NBS MeOH .- CH3CN Eta, 86% Cs2C33 Ei b, 22%0 O
MeO NaH, Tps-SH MO O\ Pd(PPh3)4 5 -Ti s Elc, 95%Br EId, 82%p O MOBr
El a 5 1-Brono-cycl opent anecarboxylic acid net hyI ester To a sol ution of
cycl opent aned¥ HBXAPY acid (1.14 g, 10.0 nmol) in 1,2- dpechiseooeiskare (50
m.) were added bromne (1.60 g, 10.0 mmol) and chl orosulfonlc acid (1.17 g,
10.0 nmmol ). The reaction mxture was refluxed for 2 h and concentrated. The
resi due was dissolved in McOH (30 nl) an(il the 10 m xture was refl uxed
overnight. After renoval of the s dexemnle 18he residue was diluted with Et20,
washed with water (x 2) and brine, dried over Na2S04, filtered, 73 WO
2005/ 041959 PCT/ US2004/ 036028 med cQncentrated to give 1.79 g (86% of E

a; '"HNWR (300 MHz, CDCI3) 6 3.80 @ 2.33-2.28 (m 4 H, 2.03-1.95
(m 2 H), 185175(m2H) Op Mg

1- o- Tol 'yl oxy-cycl opent anecar boxylic acil nethyl ester To a sol ution of

2- met hyl phenol (90 ng, 0.83 mol) in CHICN'(2 nL) was 5 added Cs2CO8 (678

ng, 2.08 mol) follo 0 [?ﬁg"ﬁ The m xture was heated

at 70C for 4.5 h, di Pﬁ%@é’%‘"#’ﬁ'“@ %tgy‘ H)llégtﬂnca"g%?l%\no?% Et 20. The extracts

were dried, concentrated, and columm chromat ogr aphed '
D41 (off-white solid, 96%); *H NMR (400 MHz, CDCl3) & 7.87 (d, J=8.2

Hz, 1 H), 7.83 (d, J= 10.6 Hz, 1 H), 7.77 (m, 1 H).

FsC
N.__.CO,Et
FDY. g

N—S8
D42
5 3-(3-Fluoro-4-trifluoromethyl-phenyl)-{1,2,4]thiadiazole-5-carboxylic acid ethyi ester

—Q——(

D42 (brown crystal, 69%); 'H NMR (400 MHz, CDCls) & 8.26 (d, J= 8.2
Hz, 1H),8.22(d, J=11.2 Hz, 1 H), 7.74 (t, J=7.6 Hz, 1 H), 457 (q, J=7.1 Hz,
2 H), 1.50 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 321 (M+H*).

F3C
l

N—=S§
D43
[3-(3-Fluoro-4-trifluoromethyl-phenyl)-{1,2,4]thiadiazol-5-yl}-methanol

10 D43 (yellow oil, 88%); 'H NMR (300 MHz, CDCls) 58.17 (d, J = 8.5 Hz, 1
H), 8.13 (d, J= 11.6 Hz, 1 H), 7.71 (m, 1 H), 5.19 (s, 2 H); MS (ES) m/z: 279

(M+H").
' F3C :
N
FQ{ \j/\Br

N—S8
D44
5-Bromomethyl-3-(3-fluoro-4-trifiuoromethyl-phenyl)-[1,2,4]thiadiazole
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(Et CAc/ hexane: 1/12) to give 52 ng (22% of E1 b; "H NWVR (300 MHz, CDCI3) S
7.13 (d, J =7.3 Hz, 1 H, 703 (m 1 H), 6.83 (td, J =7.4, 0.7 Hz, 1 H,
6.45 (d, J 10 =8.1Hz, 1 H, 3.73 (s, 3 H, 2.29-2.17 (m 4 H, 2.23 (s, 3
H, 1.84-1.WO2005045¢); MS (ES) mliz: 235 (MrH+). O Me@®€T/Br004MBG28

1- (4- Bronp- 2- et hyl - phenoxy) - cycl opent anecar boxyl i c acid nmethyl ester To a
solution of El b (76 ng 0.32 mmol) in CH3CN (1.5 rrL) was added N-

br orosucci ni 'T‘iﬂ Dht rature for
1.5 15 h, ad |t|(§)vﬁ§1 réSu ci ni r@%}eﬂ?f ébbﬁa @f%m) v‘\"/ae"g?:‘dded and
the m xt Hyes.1@¢d,sy !=r1r1®|HszT Hyra ¢ JE e Haf t &), 48@582 HQTfMSf(ES$oI vent under
reduced pressure 1.he resi due was purified by colunn chr omat ogr aphy

(CH2Cl 2| mé%aifs (M 41'7‘1)) to prOV| de 95 ny (95% of Elc;'H NVR (300 Mz, CDCI3)

S7.25 (d, J= 0.5 Hz, ,713(dd J 8.6, 2.4 Hz, 1H),,6.32(d,J:.
8.7»Hz,1H),3.73is, 20 2,28-2.12 (m 4 H), 219(5,3H),182177
(m 4 H; M5 (ES) nz: 314 Mﬁ-l* 74 V\D 2002 04959 PCT/ US2004/ 036028 O
Me010 S-Tips Ed

1.(2-Methyl-4-triisopr opyI Si I an F-cycl opent anecar boxylic
acid nethyl ester To a suspension o 7 mg, 0.43 mmol; 60% in m neral
oil) in toluene (1.5 nL) was added tr |sopropyIS|Ianeth|oI (82 ngy, 0.43
nmol ) . Aft t ure a

Mo b on 2fladt ﬁi{oidz‘gﬁm@oﬁonbeﬁggﬁ i fﬁé&fa?otw%{nﬁ@hﬁaﬂ%é Rethi1BndHokh-

tetrﬁ$| s(triphenyl phosphi ne) pa la Ium 45 My, 0.039 mmol) were added, and
t he xture was degassed under N2. After heating at 90C for 4 h, the
sol vents were evaporated and the residue was purified by ‘

D45 (clear oil, 79%); '"H NMR (300 MHz, CDCl,) §8.11 (d, J= 8.4 Hz, 1

H), 8.07 (d, J=11.3 Hz, 1 H), 7.69 (t, J=7.7 Hz, 1 H), 7.26 (m, 1 H), 7.14 (dd, J
=8.5,2.5 Hz, 1 H), 6.57 (d, J=8.5 Hz, 1 H), 440 (s, 2 H), 4.20 (q, J= 7.1 Hz, 2
H), 2.19 (s, 3 H), 1.58 (s, 6 H), 1.20 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 515

10 (M+H"). | '

) |
s/\(/N , F
S—N

2-{4-[3-(3- -Fluoro-4- -triftuoromethyl-phenyl)-[1,2,4]thiadiazol-5-yimethylsulfanyl}-2-methyl-
phenoxy}-2-methyi- proplomc acid

Compound 13 (yellow oil, 99%); 'H NMR (300 MHz, CDCls) § 8.11 (d, J =
8.1 Hz, 1 H), 8.06 (d, J=11.3 Hz, 1 H), 7.89 (t, J= 7.6 Hz, 1 H), 7.28 (m, 1 H),
7.17 (dd, J=8.6, 2.5 Hz, 1 H), .72 (d, J= 8.5 Hz, 1 H), 4.42 (s, 2 H), 2.20 (s, 3
15 H), 1.61 (s, 6 H); MS (ES) m/z: 487 (M+H").
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col um chr omat ogr aphy (Et OAc/ hexane: 1/8) to afford 135 ng (82% of Eld;'H
NVMR (300 MHz, CDCI3) S 7.25 (d, J =1.8 Hz, 1 H, 7.13 (dd, J = 8.5, 2.3 Hz,
110 H, 6.32 (d, J= 85 Hz, 1 H, 3.70 (s, 3 H, 2.25-2.13 (m 4 H), 2.16
(s, 3 H, 1.wo220007175(m 4 H), 127-1.19 (m 3 H), 1.07 ($CTAYSHP4/03p0284 (s, 9
H; M5 (ES) mz: 423 (M+tH ). Scheme E2 0 fll1 D CF30 MsCl, Et3N OF30 MeQ'
NFOHCHCI | NC Eid S-Tips D2c NS 2 2 Fla, 38% NS TBAF, THEO O /0 ,
OCF3 NaOH, H20O HO, OCF3 MeO /vi mS~N I OH THE / N1 \ E2b, 94% s-N 68%
SN 75 WO 2005/ 041959 PCTI USZOO4/%¢:%@?L!%——CFSOIDY, NCIl NS Eta

5-Chl oronet hyl -S-(4-trifluoromethoxy-phenyl)-[1,2,4)thiadi azole To a
solution of D2c (483 nuy, 1(75 mm|) in CHA 2 (6 m - ) at OC were added

met hanesul fonyl chl ori deﬂé 5. 30 mrol ) gad dcerset hyl ami ne (886 ny,
8.77 mml ). The m xture erature for 23 h and 5-
partitioned between water a s Ownt ¢ phase was washed with
brine, dried, concentrated, and col um at ogr aphed to provide 197 ng
(38% of E2a as a light yellow solid; '"H NVR (400 MHz, CDCI3) 8 8.32 (m 2

H, 7.32 (dd, 1-‘22:-Mgfh?li4-[8-'(49-tri’l_l|.|zoi'om%th|59y’-phéﬁy%—% ,é,i]thla%iazl_gl-.s-y meth(/llszlﬁf)anﬂ 2. 295 (MeHT).

phenoxy}-cyclopentanecarboxylic acid

Scheme E1

CO.H HO
? CISOH, Br2, Mo Br é MGO/U% f
~ MeOH CH;CN
Ela, 86% E1b, 22%
0o .
MeO 0 NaH, Tips- SH: " MeO
' Pd(PPhaz)4
Br S-Tips -
Eic, 95% . E1d, 82%
0
B
afe)
Ela
5 1-Bromo-cyclopentanecarboxylic acid methyl ester

To a solution of cyclopentanecarboxylic acid (1.14 g, 10.0 mmol) in 1,2-
dichloroethane (50 mL) were added bromine (1.60 g, 10.0 mmol) and
chlorosulfonic acid (1.17 g, 10.0 mmol). The reaction mixture was refluxed for 2
h and concenfrated. The residue was dissolved in MeOH (30 mL) and the

10  mixture was refluxed overnight, After removal of the solvent, the residue was
" diluted with Et,0, washed with water (x 2) and brine, dried over Na;SOy, filtered,
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00 Meo' xO/ OCF3 Cpl) i SSNI S-N E2b

1-{2-Methyl -4-[3-(4-trifluoromethoxy-phenyl)-[1,2,4)thiadi azol -5-yl net hyl sul
fanyl } - phenoxy} - cycl opent anecarboxylic acid nethyl ester 10 To a m xture of
E2a (53 ng, WwWORB/Mi#s) and E 1 d (76 ng, 0.18 mol) in TREA{S2008/08d028§ at OC
was added 1.0 Mtetrabutyl ammonium fl.uoride (0.18 nL, 0.18 mmol) in THE
dropwi se. After stirring at the sarreterrperaturefor 15 mn, the mxture

was concentrat ed [ i £ phy. to
10 oSS EH B Eh el SghE A 4B e T 5 B, SO B 35 8.27
(d, J= 8. gsHZH 233-223@9%2@@3:1 93(h1)2|—7), 185(0d5 (M2 84)5, 2.2 Hz, H,
6.37 (d, 1 H, 4.39 (s, 2 H, 3.70 (s, 3 H, 227212(m4H),
2.18 (s, 3 H, 180176(m 4 H; M5 (ES) mz: 525 (MtH*). 76 WD

2005/ 041959 PCT/ US2004/ 036028 O O\ CF3 SN :
1-{2-Methyl -4-[3-(4-trifluoroneify e -[ 1, 2, 4] t hi adi azol - 5-yl met hyl sul
fanyl ] - phenoxy} cycl opent anecar boxy Compound 14 (68%; 1H NWVR (400
MHz, CDCI3) 8 8.27 (m 2 H), 7.30- 7% ] H, 7.17 (dd, J = 8.5, 2.3 Hz,
1H, 6.50 (d, J =85Hz, 1 H, 4.40ks, 2 H), 2.36-2.27 (m 2 H,
2.21-2.15 (m 2 H), 2. 18 TolyloxyScytbpenttn@BrbixyliBacidmmetiyl édter 5 Anal . Cal cd. For
C23H21F3N204S2: C, 54.11; H, 4.15; N, 5.49. Found: C, 53.98; H, 4.15; N,

°.29. Exanple '?'g aoso%tion of 2-methy‘lphenol (90 mg, 0.83 mmol) in CHZCN (2 mL) was
5 added CSgCOs (678 mg, 2.08 mmol) followed by E1a (207 mg, 1.00 mmol). The
mixture was heated at 70°C for 4.5 h, diluted with water, and extracted with Etz0. °
The extracts were dried, concentrated, and column chromatographed
(EtOAc/hexane: 1/12) to give 52 mg (22%) of E1b; "H NMR (300 MHz, CDCls) &
7.13(d, J=7.3Hz, 1 H), 7.03(m, 1 H), 6.83 (td, J=7.4,0.7 Hz, 1 H), 6.45 (d, J
10 ' =8.1Hz, 1 H),3.73(s,3H),2.29-2.17 (m, 4 H), 2.23 (s, 3 H), 1.84-1.76 (m, 4 H);

MS (ES) m/z: 235 (M+H").
(0]
"0
Br

Ele
1-(4-Bromo-2-methyl-phenoxy)-cyclopentanecarboxylic acid methyl ester

a

w

To a solution of E1b (76 mg, 0.32 mmol) in CHzCN (1.5 mL) was added N-
bromosuccinimide (63 mg, 0.35 mmol). After stirring at room temperature for 1.5
15 h, additional N-bromosuccinimide (29 mg, 0.16 mmol) was added and thé
mixture was stirred for another 1 h. After removal of the solvent under reduced
pressure, the residue was purified by column chromatography (CHxCly/hexane:
1/1) to provide 95 mg (95%) of E1c; 'H NMR (300 MHz, CDCls) § 7.25 (d, J= 0.5
Hz, 1 H), 7.13 (dd, J=8.6,2.4 Hz, 1 H),6.32 (d, J= 8.7 Hz, 1 H), 3.73 (s, 3 H),
20 2.28-212(m, 4 H), 2.19 (s, 3 H), 1.82-1.77 (m, 4 H); MS (ES) m/z: 314 (M+H").
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MOO\ / G TI _~SN E2c

1-{4-[3-(3,4-Dichl oro-phenyl )-[1, 2, 4] t hi adi azol - 5-yl net hyl sul fanyl ] - 2- net hyl
- phenoxy}- cycl opent anecar boxylic acid nmethyl ester E2c (pale yellow oil,
93%); 'H NVMRQ®0H4#¥, CDCI3) 6 8.35 (d, J= 2.0 10 Hz, BHCHS208/0302¢ dd, J=

8.4, 2.0 Hz, 1 H), 7.53 (d, J=8.4 Hz, 1 H, 7.26 (s, 1 H, 7.13 (dd, J=
8.5, 2.4 Hz, 1 H), 6.37 (d, J—85Hz, 1H, 438 (s, 2 H, 3.70 (s, 3
2.28-2.12 (m 4 H), 218(s Iar 1.81-1.76 (m 4 H); M5 (ES) mz: 509
(MtH+). O Cd HOOP A /1 Si\ \ Tl S-N

1-{4-[3- (3, 4-Di chl or o- phenyl ped di azol - 5-yl net hyl sul f anyl ] - 2- net hyl
phenoxy} - cycl opent anecar boxyl i c WO 20051041959 PCT/ US2004/ 036028
Conmpound 15 (light yellow oil, . THPNMRTP400 MHz, CDC13)"'5 .8.34 (d, J=
2.0 Hz, 1 H), 806(de84 2.0¢gd@, 1 H), 7.52 (d, J=8.4 Hz, 1 H),
7.28- 7.264 (gl:metHyl-H)trusobroi;?lsﬂélﬁ!ﬂbulfahyl-ph&oﬂy) -cybloperttinecakbdwd)lic abid path(idsted = 8.5 Hz, 1
H), 4.39 (s, ,221215(m2|—|),217(s 3 H,
182179(m4|—|)'|v55§ rﬂz 495 (M Exanple 16, 0] HOO I \ [/ |
CF3 S | N @sa suspension of NaH (17 mg, 0.43 mmol 0% in mineral oil) in toluene

I
(1.5 mL) was added trnsopropylsnanethlol (82 mg, 0.43 mmol). After stirring at
room temperature for 30 min, to tbe mixture a~ solution of E1c (122 mg, 0.390

5 mmol) in THF (1 mL) and tetrakis(triphenylphosphine) palladium (45 mg, 0.039
mmdl) were added, and the mixture was degassed under N,. After heating at
90°C for 4 h, the solvents were evaporated and the residue was purified by
column chromatography (EtOAc/hexane: 1/8) to afford 135 mg (82%) of E1d; 'H
NMR (300 MHz, CDCls) 6 7.25 (d, J=1.8 Hz, 1 H), 7.13 (dd, J=85,2.3Hz, 1

10  H), 6.32 (d, J=8.5Hz, 1 H), 3.70 (s, 3 H), 2.25-2.13 (m, 4 H), 2.16 (s, 3 I-'l),v1.82-
1.77 (m, 4 H), 1.27-1.19 (m, 3 H), 1.07 (s, 9 H), 1.04 (s, 9 H); MS (ES) m/z: 423

(M+H").
Scheme E2
CF30 CF30
3 \©\( MsCl, EtN Meo
N _— E1d
OH Cl S-Tips
Y CHzClo W/\
D2 N—§ E2a, 38% TBAF, THF
MeO \ﬁ:k OCFa NaOH HgO HO \é\ OCF3
j/<J/ “MeOH, THF ; 7
E2b, 94% 68%
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2- Met hyl -2-{2-nmethyl -4-[5-(4-trlf

| uor onet hyl - phenyl )-[ 1, 2, 4] t hi adi azol - 3-yl net hyl sul f anyl ] -
phenoxy}-proplonic acid Schene F 0 OAS C OvOyCR2Et 0 F3C F3C ~I | Oet [ .
f1,11CO2Et WORNYMIN S-N F1 F2,61% F3. 3.9% S-N 0 NISESEHa0sors3, CBr4
FSC Et00 [ \ N~01-1 N"Br Me / SH F4, 93% S-N F5, 72% S-N Cs2C03, CH3CN,
DMV EtO0O O\ / CF3 NaOH, HROHO O/ OF3 N NY \ | MOH THF 'Yl F6, 88%S- S
56% S tj-y O/O /CO2Et S-N dro  1Q 2- Oxo- [, 3, 4] oxat hi azol e- 5- car boxyl i ¢
acid ethyl ester 78 WD 2005/ 041959 [/ US2004/ 036028 To a suspensi on of

et hyl ‘oxamate (8.80 g, 75.2 mmol) h~AQA o5 nmL) was added

chl or ocar bonyl sul fenyl chloride (8.85 ‘ _64.5 mmol ). The m xture was
refluxed for 7 h and then stirred at room enperature overnight. The

unreacted ethyl te L1tered off and the
filtrate was 5. conc%‘ﬁ?’g hy‘p@ﬁ%tnﬁl@gqn@ §"VBV[€§'6]I NAgE29'% ¢ ol uene, washed
wth saturated NaHCO3 and brine, dried over MgSO4, and concentrated to give

8.02 g (61% offg a solution of D2¢ (483 mg, 1.75 mmol) in CHoClz (6 mL) at 0°C were
added methanesulfonyl chloride (607 mg, 5.30 mmol) and triethylamine (886 mg,
8.77 mmol). The mixture was stirred at room temperature for 23 h and
5 paﬁitioned between water and CH2Clz. The organic phase was washed with
brine, dried, concentrated, and column chromatographed to provide 197 mg
(88%) of E2a as a light yellow solid; 'H NMR (400 MHz, CDCls) 6 8.32 (m, 2 H),
7.32 (dd, J=8.9, 0.9 Hz, 2 H), 4.99 (s, 2 H); MS (ES) m/z: 295 (M+H").

M% &

S—N
E2b

1-{2-Methyi- 4 -[3-(4-triflucromethoxy-phenyl)-[1,2,4]thiadiazol- 5-y|methylsulfanyl]-phenoxy}
cyclopentanecarboxylic acid methyl ester

10 To a mixture of E2a (53 mg, 0.18 mmol) and E1d (76 mg, 0.18 mmol) in
THF (0.5 mL) at 0°C was added 1.0 M tetrabutylammonium fluoride (0.18 mL,
0.18 mmol) in THF dropwise. After stirrfng at the same temperature for 15 min,
the mixture was concentrated and thé residue was purified by column
chromatography to afford 88 mg (94%) of E2b as a clear oil; 'H NMR (300 MHz,

15 CDCls) §8.27 (d, J=8.9 Hz, 2 H), 7.30-7.26 (m, 3 H), 7.14 (dd, J= 8.5, 2.2 Hz, 1
H), 6.37 (d, J= 8.5 Hz, 1 H), 4.39 (s, 2 H), 3.70 (s, 3 H),227-2.12 (m, 4 H), 2.18
(s, 3 H), 1.80-1.76 (m, 4 H); MS (ES) m/z: 525 (M+H").
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F2 as a light brown oil; "H NWR (400 MHz, CDCI3) 8 4.47 (g, J = 7.1 Hz, 2
H, 1.43 (t, J=7.1 Hz, 3 H. F3C N~NCO2Et S-N F3

5-(4-Trifluoronethyl -phenyl)-[1, 2, 4]thiadi azol e- 3-carboxylic acid et hyl
ester 10 A nWXAWH4EOF2 (1.77 g, 10.1 mol) and PCT/US2004/036028
4-trifluoromethyl benzonitrile (8.63 g, 50.5 nmml) in 1, 2-dichl orobenzene
(10 n.) was heated at 160C for 4 days. After cooling dow to room
tenperature, the m xture s purified by col urm chrorrat ography to provide

120 ng (3. 9% of F3 asllgt ro crystals (300 MHz, CDCI3) 5 8.17

(d,J—81Hz (q,J15=71Hz 2 H,

150(tJ:71Hz 3H) F3C ~ N~-OH S-N F4
12

[ 5- (4-Trifluoronethyl-pheny th adl azol 3 yI ] - met hanol Fol | owi ng t he
sanme procedure as in the preparatl on of S7A2Y gave F4  (yellow soI id, 93%9; 'H

NVR (300 MHz, CDCI3) 8 8.09 (d, J= 8.1 Hz, 7.78 (d, J = 8.2 Hz, 2 H),
5.01 (s, 2 H2 Mm'ﬂw tmromgtequ@mﬂw 1, 2%lawoizwwﬁmq@wuwwmzoom 036028
FsC 1Y N~Br S-N F5 cyclopentanecarboxylic acid

3=Brononet hyl -5-(4-trlfluoromethyl -phenyl)-[1, 2,4]thi adi azole Follow ng the
sare P Ooecu Sodeblid PEEIAPLANNIADY WA QR F8.4 gl yekdow o1
Hz, 2 H) ,7.271an BH), 7. 1) (ddVB=(835) 2.81Hz, 13836 GO Y = 8.5 Hz, 1 H), 4.40 (s, 2
H), 2.36-2.27 (m, 2 H), 2.21-2.15 (m, 2 H), 2.18 (s, 3 H), 1.82-1.78 (m, 4 H).
5  Anal. Caled. For CosHxFaN2O4Ss: C, 54.11; H, 4.15; N, 5.49. Found: C, 53.98;
H, 4.15; N, 5.29.

Example 15

o) Cl
D
~ S—N

E2c
1-{4-[3-(3,4-Dichloro-phenyl)-{1,2,4}thiadiazol-5-yimethylsulfanyi}-2-methyl-phenoxy}-
cyclopentanecarboxylic acid methyl ester

E2¢ (pale yellow oil, 93%); 'H NMR (300 MHz, CDCl3) § 8.35 (d, J=2.0
10 Hz, 1 H),8.07 (dd, J=8.4, 2.0 Hz, 1 H), 7.53 (d, J= 8.4 Hz, 1 H), 7.26 (s, 1 H),
7.13 (dd, J=8.5,2.4 Hz, 1 H), 6.37 (d, J=8.5 Hz, 1 H), 4.38 (s, 2 H), 3.70 (s, 3
H), 2.28-2.12 (m, 4 H), 2.18 (s, 3 H), 1.81-1.76 (m, 4 H); MS (ES) m/z: 509

(M+H+).
0 cl
N
S
S—N

1-{4-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-ylmethylsulfanyl}-2-methyl-
phenoxy}-cyclopentanecarboxylic acid
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0 EEOCO/ CF3 S"-- NS F6

2- Met hyl -2-{2-nmet hyl -4-[5-(4-trifluoronethyl-phenyl)-]

1,2,4]thladi azol -3-yl methyl su | fanyl]- 5 phenoxy}-propicnic acid ethyl ester
Fol | owi ng t W@ 28631959 ocedure as in the preparati on of DRCTHR280486028| ear
oil, 88%7; 1H NWR (300 MHz, CDCI3) 6 8.05 (d, J=8.1 Hz, 2 H), 7.76 (d, J=
8.2 Hz, 2 H, 7.24 (d, J=1.9 Hz, 1 H), 7.11 (dd, J:8.5, 2.4Hz 1H,

d — = . 1 y
g El;:) (1 5?3 (SCOIQPH)md 15%“19'?(("? '?335%7 1H|'5HV"%§4C¥Q?M CZ’@;) %-34 (d497 (2|\/+1+Z|*§S
0 HOO
2- Met hy Y5 %ﬁz $h|lyl BW(Z{ t8r4r2f?uof(1)mzt¥15? (%h‘{an%ASHf”E')ﬁ?% adl azol - 3-yl

met hyl suﬂzar(m H-Hyetbidd Jprigj 28iHz, ad-ﬂ)dGBOrmpwﬁ(B 3 Biz( 5649 4.381 (ANR (300

JNHi’ ’ZC3DC|,%||§’)2 36- %)2075(7&198%%51%.152@,%H)ZH)2317F(§7§H mﬂ 1679%1(!5‘%;) u'ﬁsa . 7 28 (d

) géf) % m f-& (s, 3 H), 1.60 (s, 6 H; M (ES) 80 V\020051041959
PCT/ J3 028 469 (MrH+). Anal . Calcd. For C21HI9F3N203S2: C,

53. 84; H, '4.09; N, 5 98 Found C Erample1684, 4.12; N, 5.68. Exanple 17
FsCO )i " CO2Et S-N F7
5-(4-Trifl uoronet hoxy- pheg[s< [1]2, 4] thiadiazol ecé carboxylic acid- et hyI

ester
S/\( S 3

N——S

2-Methyl-2-{2-methyl-4-[5—(4—trifluorométhyl—phenyl)-ﬁ ,2,4)thiadiazol-3-yimethylsulfanyl]-
phenoxy}-propionic acid

Scheme F
(o] < FaC
0 o | N O |
e C'*S'CI * ON_ O\( __COE
HsN OEt — S i
. F1 - F2 61%: F3 39/0 S...._.N
0
FoC FaC )Xo
NaBH, PPhg, CBry ED?
—_— \[/\OH —_— p \(\B ¢ SH
F4,93% s—N F5,72% S—N Cs;COg, CHACN, DMF
o I
S MeOH, THF S
F6, 88% /\l\'l/——-s 56% /\Nr—s
o) OYCOQE’I
|
S—N
F2
10 2-Oxo-[1,3,4]Joxathiazole-5-carboxylic acid ethyl ester
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F7 (white solid, 34%; 1H NVR (300 MHz, CDCI3) 6 8.10 (m 2 H, 7.37 (d, J=
8.0 Hz, 2 H), 4.55(q, J= 7.1 Hz, 2 H), 1.49 (t, J= 7.1 Hz, 3 H: M (ES)
mz: 319 (MtH+). FSCONNFCH SN FO
[ 5- (4-Trifl ubMoIeYHas) - phenyl ) -[ 1, 2, 4] t hi adi azol - 3- yl | - neRCRBIA04/08602§-8
(white solid, 94%; 1H NVR (400 Mz, CDCI3) 6 801 (m 2 H, 7.35 (d, J =
g.éHz ZtEDI 492 Es t2 H, 2.70 brs ) F3CtO / NII :Br S;:N(F|9

r ononet hyl - 5- rituoro X azo cl ear
oi |, 87%: 1H 0@8%% & ’ﬁ%%@béﬂ%?ﬂ"& o 75 E8 1 He, 2

H . 4.69 (s add &cm@oéﬁ@bn?lé@lfen%dhléﬁd&(a)% ?BW}S/ ﬁﬂéﬂﬁﬁure was
PCT/ US2004/ 036028 O EtOOIl / | OCF3 [ S| N~ NS F10

2- Met hy| - zefiuxeddeny h-anditben stirred £} ooty eppER)ioht. | Theuneagieddi azol - 3-yl
t hyl sul f | |, 929%;

TH AR (368 pamBIEAS ke DIERRR: g8 fhéted ofptndfie firaieag® 227 )0}y 9200

(d, J=52. bohientratédl., Tﬁelésndu@waddna%oﬁedﬂwt&ldéne, Wwashed withsalutlated = 8 5 Hz, 1

5153 (1 NgHCOghid Fne e ovas gBeje ﬁﬁgcy%%‘%f@MQNe sibg 3> ° P

F2 as a light brown oil; 1|-| NMR (400 MHz, CDCl3) § 4.47 (q, J=7.1 Hz, 2 H),

1.43 (t, J= 7.1 Hz, 3 H).
F3C
N__CO,Et
O\f/ T

S—N

F3
5-(4-Trifluoromethyl-phenyl)-[1,2 41thiadiazole-3-carboxylic acid ethyl ester

10 A mixture of F2 (1.77 g, 10.1 mmol) and 4-trifluorométhyibenzonitrile (8.63
g, 50.5 mmol) in 1,2-dichlorobenzene (10 mL) was heated at 160°C for 4 days.
After cooling down to room temperature, the mixture was purified by column
chromatography to provide 120 mg (3.9%) of F3 as light brown crystals; 'H NMR
(300 MHz, CDCls) 6 8.17 (d, J=8.1 Hz, 2 H), 7.80 (d, J=8.2Hz,2H), 4.56 (q, J

15. =7.1Hz, 2H), 150 (1, J= 7.1 Hz, 3 H); MS (ES) m/z: 303 (M+H"*).

O

S§—N

[5-(4-Trifluoromethyi-phenyl)- [1 2,4]thiadiazol-3-yi]-methanol

Following the same procedure as in the preparation of A2d gave F4
(vellow solid, 93%); 'H NMR (300 MHz, CDCls) 3 8.09 (d, J = 8.1 Hz, 2 H), 7.78
(d, J=8.2 Hz, 2 H), 5.01 (s, 2 H); MS (ES) m/z: 261 (M+H").
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0 HOBKo OCF3 NS

2- Met hyl -2-{2-nmet hyl -4-[5-(4-t(fl uoronet hoxy-phenyl)-[1,2,4]thladiazol -3-ylm
et hyl sul fanyl ]- phenoxy}-proplonic acid Conmpound 17 (clear gumry nmaterial,
809 ; 'H NVRVQ20804Pf, CDCI3) S 7.97 (m 2 H), 7.33 (d, PUT/ESBO403H28 2 H),
7.27 (s, 1 H, 7.17 (dd, J =8.5, 2.4 Hz, 1 H), 6.73 (d, J=8.5 Hz, 1 H,
4.35 (s, 2 H, 2.19 (s, 3 H, 1.60 (s, 6|—|) M5 (ES) 10 miz: 485 (MrH*).
Anal . Cal cd. For C21HL9F3N204¢ C 52 06; H, 3.95 N, 5.78. Found: C,

52.16; H, 3.70; N, 5.63. Exanple [ \ NCO2Et S-N Fit
5- (4- Chl oro- phenyl )-[1, 2, 4] thi adi & P xyI|c acid ethyl ester 82 WO
2005/ 041959 PCT/ US2004/ 036028 F11 (b gd id, 13%; 1H NWR (400 MHz,

CDCI 3) 6 7.99 (d, J—86Hz 2H) & ’&J-86Hz 2 H, 4.55 (q, J=7.1
Hz, 2 H, 1.49 (t, J =7.1 H): F 3 mz: 269 (MeH¥). cl 01 1 S-N
F12 [5- (4- Chl or o- ph@erPfj‘OTeiths %}W‘WP@EI‘PMBFG’@ Vi4thiedinedieol 5 F12 (97%; 1H
NVR (400 MHz, CDCI3) 6 7.91 (d, J= 8.6 Hz, 2 H), 7.49 (d, J = 8.6 Hz, 2 H),

4.98 (s, 2. H golGwidgthe Safe prédedutd Hs'in the(BreﬁarhtiJ)\B/ 8f D2d gave F5 (light
yellow oil, 72%); 'H NMR (400 MHz, CDCls) §8.10 (d, J=8.2 Hz, 2 H), 7.78 (d, J
= 8.2 Hz, 2 H), 4.71 (s, 2 H); MS (ES) m/z: 323 (M+H").

0
Eto/”><q\©\ \’/Q/CFS
N
s/\[/ S
N—S

F6
2-Methy!l-2-{2- methyl-4 [5-(4 tnfluoromethyl phenyl) [1,2,4]thladiazol-3-ylmethylsulfanyl}-
5 phenoxy} propionic acid ethyl ester

Following the same procedure as in the preparation of D2e gave F6 (clear
oil, 88%); 'H NMR (300 MHz, CDCls) $ 8.05 (d, J=8.1 Hz,2H), 7.76 (d, J=8.2
Hz, 2 H), 7.24 (d, J= 1.9 Hz, 1 H), 7.11 (dd, J= 8.5, 2.4 Hz, 1 H), 6.55 (d, J=8.5

Hz, 1 H), 4.34 (s,2 H), 4.22 (q, J=7.1 Hz, 2 H), 2.17 (s, 3 H), 1.58 (s, 6 H), 1.22
10 (t, J=7.1Hz, 3 H); MS (ES) m/z: 497 (M+H").

N-—

S

2-Methy|-2-{2-methyl-4¢[5-(4-triﬂuoromethyl-phenyi)-[1 ,2,4]thiadiazol-3-yimethylisuifanyl]-
' phenoxy}-propionic apid

Compound 16 (56%); 'H NMR (300 MHz, CDCls) & 8.05 (d, J=8.1 Hz, 2
H), 7.76 (d, J = 8.2 Hz, 2 H), 7.28 (d, J= 2.3 Hz, 1 H), 7.18 (dd, J= 8.5, 2.3 Hz, 1
H), 6.73 (d, J = 8.5 Hz, 1 H), 4.37 (s, 2 H), 2.19 (s, 3 H), 1.60 (s, 6 H); MS (ES)
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S-N F13 3-B rononet hyl -5-(4-chl oro-phenyl)-[1, 2,4]thiad iazole F13 (white
solid, 84%; 1H NWR (300 MHz, CDCI3) 67.92 (d, J= 8.6 Hz, 2 H), 7.49 (d, J=
8.6 Hz, 2 H, 4.68 (s, 2 H; M5 (ES) nmz: 289 (MtH+). ' o EtOOY , CI Ino/
S~N\ ~I N w0 154041959 PCT/US2004/036028
2-[4-15-(4-Chl oro-phenyl )-[1, 2, 4] t hi adi azol - 3-yl net hyl sul fanyl ] - 2- et hyl - phe
noxy)-2-methyl - 10 propionic acid ethyl ester F14 (clear oil, 83% 1H NWR

300 Mz, 6,4 8 AT 1

711 ( aamigeg I, Hop aidy P ooy @%gﬁﬂéb 'i%%s 2
4.22 (q, pbund: €, B2.267H.122N]15.685, 3 H. 1.58 (s, , 1.23 (t, = 7.1
gy e G e e ey 83 WD 2008/ 031989 LT US2004] 036028 O HO

ol.4, G SSN ° NS
2-{4-[5-(4-Chl oro-phenyl)-[1,2, 4)thiadi azol - 3-yl et hyl sul fanyl ] - 2- net hyl ‘
phenoxy) - 2- met hyl - propi oni ¢ acid Conpound 18 (clear gumry material, 55%; 1H
NVR (300 MHz, CDCI3) 8 7.87 (m gxg%|e71747(m 2 H, 727 (m 1 H, 7.18
(dd, J=8.4, 2.3 Hz, 1 H), 6.73 5Hz, 1 H, 4.34 (s, 2 H, 219
(s, 3 H, 1.60 (s, 6 H) ; NS?—'ECSJ rrlz 435 5 (MtH+) . Exanple. 19 (

! 2 ,

\@NTCOQEt

S—N
F7
5 5-(4-Trifluoromethoxy-phenyl)-[1,2,4]thiadiazole-3-carboxylic acid ethyl ester

F7 (white solid, 34%); "H NMR (300 MHz, CDCls) § 8.10 (m, 2 H), 7.37 (d,
J=8.0 Hz, 2H), 455 (q, J=7.1 Hz, 2 H), 1.49 (t, J=7.1 Hz, 3 H); MS (ES) m/z:
319 (M+H").

o F4CO
- \©\( \K\OH

S—N’
F8
[5-(4- Tnfluoromethoxy—phenyl) [1,2,4]thiadiazol-3-yl}-methanol

10 F8 (white solid, 94%); 'H NMR (400 MHz, CDCls) 3 8.01 (m, 2 H), 7.35 (d,
J=8.2 Hz, 2H), 4.99 (s, 2 H), 2.70 (brs, 1 H). :

F3CO
Dl

S-—N

3-Bromomethyl-5- (4-tr|ﬂuoromethoxy-phenyl) {1,2,4]thiadlazole

F9 (clear oil, 87%); "H NMR (300 MHz, CDCls) 8 8.02 (m, 2 H), 7.35 (d, J
= 8.1 Hz, 2 H), 4.69 (s, 2 H); MS (ES) m/z: 341 (M+H").
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c

N~CO2Et S-N F15

~ i
5-(3, 4-Di chl or o- phenyl ) - [I 2, 4] thl adi azol e- 3-carboxylic acid ethyl ester F15
(off-white solid, 31%; 'H NI\/R(SOO VHz, CDCI3) 8 8.19 (d, J= 2.0 Hz, 1 H),
7.85 (dd, JVOWOHMI%91 {1 H) 7.61 (d, J = 8.4 Hz, 1 PYT/URGE6HS ] = 7.1
10 Hz, 2 H), 1.49 (t, J = 7.1 Hz, 3H);IVB(ES)rﬂz:305(MrH').CI Cl NrOH
S-N F16 [5-(3,4-Dich| or o- phenyl) [1, 2, 4] thi adi azol - 3-yl ] - net hanol F16
(white solid, 84%; 'H NWR, (300 : CDCI3)8809(d J=2.1 Hz, 1 H,
7.78 (dd, J = 8.4, 21Hz ,17.59 (d, J—84 1H),499(s,2H);
IVB (ES) mz: 261 (NHH+EtO 05/041959 3004/ 036028 C C -~

, T"~Br SN F17 3- Brom) yl 3 Nc u phenyl)-[1, 2, 4] thi adi az6l e
F17(vvh|tesoI|d 839 ; HNI\/R(OO |3)8803(d J=2.1Hz, 1H),
7.71 (dd, J= 8.3, 21Hz 752(&1— 8.3 Hz,. 1 H), 461(s,2H);|\/S
(ES) miz: 349 (M+Na*). EtOO CH10

2-Methyl-2- {2 methyl 4 [5 (4- tnfluoromethoxy phenyl}-[1,2,4]thiadiazol-3-yimethylisulfanyl]-
phenoxy}-propionic acid ethy! ester

F10 (clear oil, 92%); "H NMR (300 MHz, CDCls) §7.97 (m, 2 H), 7.33 (d, J
= 8.1 Hz, 2 H), 7.24 (d, J=2.1 Hz, 1 H), 7.1 (dd, J = 8.5, 2.3 Hz, 1 H), 6.55 (d, J
= 8.5 Hz, 1 H), 4.32 (s, 2 H), 422 (q, J=7.1 Hz, 2 H), 217 (s, 3 H), 1.57 (s, 6 H),
5 1.23(t, J=7.1 Hz, 3 H); MS (ES) m/z: 513 (M+H?).

HO& \ﬁj\ OCFs
N_.._

S

2-Methyl-2-{2-methyl-4- [5 (4-trifluoromethoxy-phenyl)-[1,2,4}thiadiazol-3-yimethylisulfanyi]-
phenoxy}- proplomc acid

Compound 17 (clear gummy material, 80%); 'H NMR (300 MHz, CDCI3) o
7.97 (m, 2 H), 7.33 (d, J=8.1 Hz, 2 H), 7.27 (s, 1 H), 7.17 (dd, J= 8.5, 2.4 Hz, 1
H),6.73 (d, J=8.5Hz, 1 H), 4.35 (s, 2 H), 2.19 (s, 3 H), 1.60 (s, 6 H); MS (ES)
10  m/z 485 (M+H*). Anal. Caled. For C21H1gF3N204S2: C, 52.06; H, 3.95; N, 5.78.
Found: C, 52.16; H, 3.70; N, 5.63.

Example 18

Cl
: N_ _CO,Et
T o

S—-N
F11
5-(4-Chloro-phenyl)- [1 2,4]thiadiazole-3-carboxylic acid ethyl ester
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pzd

-S F1B
5-(3,4-Di chl oro-phenyl)-[1, 2, 4] t hi adi azol - 3-yl net hyl sul f anyl ] - 2- net hyl
xy}-2-rrethy|- 5 propionic acid ethyl ester F18 (clear oil, 79%; 'H
00 MHWO U498 8.06 (d, J= 2.0 Hz, 1 H), 7.74 (MI/UPE4Q3@28 2 1 Hz,
H), 7.57 (d, J= 8.3 Hz, 1 H, 7.24 (d, J—19Hz 1 H, 7.10 (dd, J= 8.5,
.4 Hz, 1 H, 6.55 (d, J-85Hz 1 H, 4.32 (s, 2H), 4.22 (q, J= 7.1 Hz,
H), 218(s, 3|:l) ES) 10
497 (I\/HrH*F)ﬁ gpegelscﬁ%gy EIF&MHJ(Z@QI-MHZ G]:K;IZ)BWUQ J 86M§é
- [ 5- }-1)45]@1I-b¢86ﬁ113®|H)4{55(21 JEhil &t 2] 1.309:(t, et Il 21X Hpyl ] - 2- et hyl
no é::%,&g _Blgﬂlc acid Conmpound 19 (white gumy material, 86%;
W 8.06 (d, J= 2.0 Hz, 1 H), 7.73 (dd, J= 8.3, 2.0
, 1 H), 7 57 (d J=83Hz, 1 H, 7.26(m 1H, 7.16 (m 1 H, '6.72 (d,
=84 H, 1H), 434(5 2I-d)|. 0 (s, 3 H, 85 W 2005/041959
PCT/ US2004/ 036028 1.60 (s, 6 H (ES) mz: 469 (MrH+). Anal. Cal cd. For
C20H 8C12N203S2: C, 51.17; H, 3. H Found: 0, 51.06; H, 3.68; N,
5.63. Example 20 0 7-C 0 5 2-(4- Acet ¥l - B met hyl - phenoxy) 2- net hyl - pr opl oni c
acid ethyl ester As 'shown in Schene 7 hereinabove, m xture of conpound 7-A

(7.93 g, 40.65 mmmol), 0] gg a esi um carbonate (13.2
g, 40.65 nmmol) was re#ﬁ%&gf ‘#Hﬁ’dx %h'aﬁfg%grﬁ’ ")enjf?ﬂ? 18 h. After cooling,
the m xture was .

5 F12 (97%); 'H NMR (400 MHz, CDCl3) § 7.91 (d, J= 8.6 Hz, 2 H), 7.49 (d,

J = 8.6 Hz, 2 H), 4.98 (s, 2 H); MS (ES) m/z: 227 (M+H").

cl '
\©\//Nm/\8l’

S—N

F13 ‘
3-Bromomethyl-5-(4-chloro-phenyl)-[1,2 4]th|adlazole

OOO"““

F13 (white solid, 84%); 'H NMR (300 MHz, CDCls) § 7.92 (d, J= 8.6 Hz, 2
H), 7.49 (d, J= 8.6 Hz, 2 H), 4.68 (s, 2 H); MS (ES) m/z: 289 (M+H").

0

F14
2-{4-[5-(4-Chloro-phenyl)-[1,2,4]thiadiazol-3-yimethyisulfanyl]-2-methyl-phenoxy}-2-methyl-
10 propionic acid ethyl ester

F14 (clear oil, 83%); "H NMR (300 MHz, CDCl3) § 7.87 (m, 2 H), 7.47 (m,
2H),7.24 (d, J= 1.9 Hz, 1 H), 7.11 (dd, J= 8.5, 2.3 Hz, 1 H), 6.55 (d, J= 8.5 Hz,
1H), 4.32 (s, 2 H), 4.22 (g, J=7.1 Hz, 2 H), 2.17 (s, 3 H), 1.58 (s, 6 H), 1.23 (t, J
= 7.1 Hz, 3 H); MS (ES) m/z: 463 (M+H*).
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partitioned between ethyl acetate and water. The organic |ayers were dried
and 10 concentrated. Purification by colum chromatography (Et OAc/ Hexane)
gave conpound 7-C (6.169 g, 57% as a colorless oil: 'HNVR(300 MHz, CDCl 3)
6 7.78 (d, WDEBOSZO4595I9IZ, 1 H, 7.67-7.70 (dd, J = 2.1, 8.BCHES2004/03%028

6. 60-6.63 (d, J 8.6 Hz, 1 H), 4.19-4.26 (q, J= 7.1 Hz, 2H), 2.53 (s, 3H),
2.27 (s, 30, 1. 66 (s, 6H) 1.24 (t, J=7.1 Hz, 3H); M5 (ES) niz: 265
(MtH+). 15 Exanple 21 0 "@ | o ,7-D k A

2- (4- Acet oxy- 2- et hyl - phenag )02- t hyl - propi gql cgaci d et hyl ester Conpound
7-C (2.14 g, B.10 nmmol ) HAs E:isdin CH2 (25 m.). nCPBA (77 Wt %
3.18 g, 14.17 mol ) and TsOH non 0.81 20 nmmol) were added,
The m xture was stirred at refluxing for and cool ed. Solid Na2S203 was
added, followed by saturated aqueous Naﬁ'SZ(?S NaHCO3 and brine. The organic

phase was dried and e r at ed fi c chr onat ogr aphy
eluting with Et Cﬁg‘?ﬁe(gg:ﬁ é\ggﬂ l[iﬁ oo lo%:g y@‘@%’@'ﬂ as a light yellow
oi | :*"HNMR (300 MHz, CDCl 3) P : 674 86 WO

2005/ 041959 PCT/ U820041036028 6.78 (dd J = 2. 8 8 8 Hz, 1 H, 6.66 (d, J =

8.8 Hz, 1 2 3
S e s, 6H) C@)n‘%ﬁbuﬁldz% (Hfbar%;umn?y %a{dﬁalH)@BQ’ ); 'Q-INMSF( @nqoghﬂ-lzzgg)( )(2}S H)

Exanpl e 2237 on, BHBH - 47@1 2 H)47 A7 dresl )27 A8 ﬁ‘S’IIJﬁ &G Hz21 i By/B- pa opl oni ¢
act d Ll £ WO AY4 (2 M), 2P0 a 16 PROTES IS Esyilaadg THE (10

5 (M+H").

" Example 19
cl
cl
’ __N.__CO,Et
Y
S—N

Fi15
5-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazole-3-carboxylic acid ethyl ester

F15 (off-white solid, 31%); 'H NMR (300 MHz, CDCl3) 5 8.19 (d, J=2.0
Hz,1 H), 7.85 (dd, J=8.3, 2.1 Hz, 1 H), 7.61 (d, J= 8.4 Hz, 1 H), 4.55 (q, J= 7.1
10 Hz, 2 H), 1.49 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 305 (M+H").

- Gl
Cl

N jl/\OH

S—N
F16
[5-(3,4-Dichloro-phenyl)-[1,2,4}thiadiazol-3-yl}-methanol
F16 (white solid, 84%); "H NMR (300 MHz, CDCls) & 8.09 (d, J=2.1 Hz, 1
H),7.78 (dd, J=8.4, 2.1 Hz, 1 H), 7.59 (d, J= 8.4 Hz, 1 H), 4.99 (s, 2 H); MS
(ES) m/z: 261 (M+H").
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in EtOH (2.68 M 6.63 mvol ) was added. The m xture was stirred at r.t. for 2
h and concentrated. The residue was partitioned between Et QAc and H2O The
10 organi ¢ phase was dried and concentrated. Purification by colum

chr omat ogr aph9 2@ 08419y wi t h Et OAc/ Hexane provi ded corrpouﬁGTfﬂSEO{/G_%QBg, 81 %
as a light yellow oil: 1HNWR (300 MHz, CDCI3) 6 6.62-6.65 (m 2H), 6.48-
6.52 (dd, J= 3.0, 8.7 Hz, 1 Hy, 4.51 (s, 1H, 4. 22-4. 29 (g, J= 7.1 Hz, 2H),
2.19 (s, 3H), 1.53 (s, 6H), 1.26-4.30 (t, J =7.1 Hz, 3H); M5 (ES) mz: 261
(MtNa) 15 Exanple 23 0 cl | h / S-N 7F1

2. (4-(3-(3-0hl oro-4-net hyl - pheﬂ 1, 2, 4)t hi adi azol - 5-yl net hoxy] - 2- net hyl - p
henoxy) - 2-met hyl - propion is aci yINe er Conpound 7-E (124 ng, 0.521
mmol ) and conpound D39 (157 ny, 0.5217 | Prwere mixed with MeCN. After
addi ng cesium carbonate (340 ng, 1.045206Nmol), the mixture was stirred at
r.t. for 2 h and then partitioned betyeen Et OAc and water. The organic
phase was dried and e/Bpmoatteyts-(hdichiesproog)-agithigliazoki ed by col um

chromat ography eluting with Et QAc/ Hexane to give conmpound 7F1 (198 ny, 83%

whi t lid: 1HNVMR (400
5 06- b 05 ( Gq.F1T (WhEe §olch BB TH NNIR (300 Mbiz GDCH S b3 (dinf = ?-1H)+z,‘6 L5 (s, 1

57 90, 200 §°AI08, R HS2908 A303%0 64 Tl 12 3,2 g 21

1. 26- 1. 3QES) m/2=34Q (M+ia™)3H); M5 (ES) niz: 461 (I\/HrH+) Exanpl e 24 0 cI " HOO
i 0~ N '

Me 0o
0 @]
T g I
N
) S/\ﬁ AN

N—S§
F18

2-{4-[5-(3,4-Dichloro-phenyl)-{1,2 4]th|ad|azol-3 -yimethylsulfanyl}-2-methyl-phenoxy}-2-methyl-
5 propionic acid ethy! ester

F18 (clear oil, 79%); 'H NMR (300 MHz, CDCls) & 8.06 (d, J= 2.0 Hz, 1
H), 7.74 (dd, J= 8.3,2.1 Hz, 1 H), 7.57 (d, J= 8.3 Hz, 1 H), 7.24 (d, J= 1.9 Hz, 1
H), 7.10 (dd, J = 8.5, 2.4 Hz, 1 H), 6.55 (d, J= 8.5 Hz, 1 H), 4.32 (s, 2 H), 4.22 (q,
J=7.1Hz,2 H),2.18 (s, 3 H), 1.58 (s, 6 H), 1.23 (t, J = 7.1 Hz, 3 H); MS (ES)

10 m/z: 497 (M+H").
o) ol -
Ho&o\é\ ﬁol
4 N
s/\f X
N—=8

2-{4-[5-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-3-ylmethylsulfanyl]-2-methyl-
phenoxy}-2-methyl-propionic acid

Compound 19 (white gummy material, 86%); 'H NMR (400 MHz, CDCls) &
8.06 (d, J=2.0 Hz, 1 H), 7.73 (dd, J=8.3, 2.0 Hz, 1 H), 7.57 (d, J= 8.3 Hz, 1 H),
7.26 (m, 1 H), 7.16 (m, 1 H), 6.72 (d, J= 8.4 Hz, 1 H), 4.34 (s, 2 H),.2.20 (s, 3 H),
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N 7GlL
2-{4-[3-(3-Chl oro-4-nethyl -phenyl)-[1, 2, 4]t hi adi azol - 5-yl net hoxy] - 2- net hyl - p
henoxy}-2-meth 5 yl-propionic acid To a solution of conpound 7F1 (183 ny,
0.398 mol ) WA2008L4199 0 nl-) and MeOH (1.0 nl-) was addedTRS2ME@28The
resulting red solution was stirred at r.t. for 5.5 h and then acidified
with 1 N HC. The mxture was extracted with EtOAc and the organic extracts

were dried and n t ed. | figati o t.h 10 t ogr aphy
Tt o DaPREce BB RS R ol e FP OB RNTRTBL B 0y s
a Ilght yﬁwow s@mu 519711\1%%00 5Hoe; @E@@)NQSGQ 72 (s, 1 H, 6.57 (d, J =
7.9 : 5.89 (d —77Hz,1|—|),540(s 1 H, 5.26- 5.33 (m 2H);
40(d J—15Hz 2H) 1.77 (s, 6H), 0.90 (s, 3H), 0.70 (s, 3H; M5 (ES)
mz: 433 (MrH+). Anall. Cal cd. for C21H21CIN204S: C, 58.26; H, 4.89; N, 15
6.47; Found: C, 57.85; H, 4.86; g Exanple 25 OF \00 1 \ ' CF3 SN
7F2 2-(4-[3-(3-Fl uor o- 4l "Exding6 20
fl uoronet hyl - phenyl )-[1, 2, 4] t hi adi
ethyl -proplonlc acid ethyl estef>
sanme procedure as described 20 for co 7F1 (78% as a colorless oil.
IHNMR (300 MHz, CDCI3) 6 8.12- 8.20.(m 2k, 7.69-7.75 (t, J = 6.6 Hz, 1 H
6. 86 (s 1 H, 6.71 (s, 2H), 5.45 (s 88 WD 2005/ 041959 PCT/ US2004/ 036028
2H), &.22-4.29 (g, J =2-FActyl-pinethyiphdpoxy)-2mef-plosionic Sielpthylepte56 (s, 6H), 1.25-1.30

(t, ‘] = 71 Fgs sRbln i%&ﬁ&%e@ﬁéreﬁ’iggowmhre m&&%—% 5.93 g,
40.65 mmol), 7-B (6.10 g, 40.65 mmol) and cesium carbonate (13.2 g, 40.65
mmol) was refluxed in dioxane (100 mL) for 18 h. After cooling, the mixture was

- 5-yl net hoxy] - 2- net hyl - phenoxy}-2-m
7F2 was prepared follow ng the

partitioned between ethyl acetate and water. The organic layers were dried and
10 concentrated. Purification by column chromatography (EtOAc/Hexane) gave
compound 7-C (6.169 g, 57%) as a colorless oil: 'HNMR(300 MHz, CDCls) &
7.78 (d, J= 1.5 Hz, 1H), 7.67-7.70 (dd, J= 2.1, 8.6 Hz, 1H), 6.60-6.63 (d, J=8.6
Hz, 1H), 4.19-4.26'(q, J = 7.1 Hz, 2H), 2.53 (s, 3H), 2.27 (s, 3H), 1.66 (s, 6H),
1.24 (t, J=7.1 Hz, 3H); MS (ES) m/z: 265 (M+H"). ‘
15
Example 21

o ,
e
: 7D o\
2-(4-Acetoxy-2-methyl-phenoxy)-2-methyl-propionic acid ethyl ester
Compound 7-C (2.14 g, 8.10 mmol) was dissolved in CH.Cl, (25 mL).
mCPBA (77 Wi%, 3.18 g, 14.17 mmol) and TsOH monohydrate (154 mg, 0.81
20 mmol) were added. The mixture was stirred at refiuxing for 4 h and cooled. Solid
Na»S,05 was added, followed by saturated aqueous NazS>03, NaHCO3 and
brine. The organic phase was dried and evaporated. Purification by column

chromatography eluting with EtOAc/Hexane gave compound 7-D (1.858g, 82%)
as a light yellow oil: '"HNMR (300 MHz, CDCls) 5 6.88 (d, J = 2.8 Hz, 1H), 6.74-
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HOCCFs

0" N TN 702

2-(4-(3-(3-Fluoro-4-trifluoronethyl-phenyl)-[1,2,4]thiadiazol -5-yl met hoxy] -2

- met hyl

-phenoxy}-2-nethy 5 1-propionic acid Conpound 7& (conpound

21) was

prepared folWOMOKGI19$9e sane procedure as described for EEHYSWAH0IBEE ( 78%
as a colorless oil: 1HNWR (400 Mz, DIVBOd6) 6 8.18-8.26 (m 2H),

(t, J= 7. 9 Hz 1
16(7iﬁ+qqd)J

(d, J =8
mz:

470. 0923

2-{4-(3-

7.00 (d, J—30Hz H, 6.87-6.90 (m 1 H)

?;34 %%agéga@f 2R, 3#1) 10%5¢ (SNEH?]H B3.112¥ (t(g% P*#e ;tiig%H MS

heny) [1,2 4]t i adl azol -2-m

7.99-8.03
6. 74

|‘|) :
5%, 8 i) 151 60E dor = Be %m@h‘ir«%@zﬁé&é%4v§'i%gf(f;aEf’)cd

et hyl - ph¢B8xmyz: 229ﬂ3tMryﬂ'| Jpropionic acid ethyl ester 15 Conpound 7F3 was
prepared according to the procedure used for conmpound 7F1 (77% as

solid:

1HNVR (300 MHz, CDCI3) 6 8.07 (s, lH), 8.01 (d, J = 7.9 H,

7.23 s,

(s, 6H)

10

15

20

a white
1 H,

1 H, 6.85 (s, 1H, 6. 78xdMplel>= 1.3 Hz, 2H), 5.45 (s, 2H),
4.22-4.29 (q, J = 7.1 Hz, 2H), 2.34 (d J = 7.1 Hz, 6H), 2.24 (s, 3H), 1.53

1.25-1.30 (t, J= 7.1 Hz, (ES) mz: 441 (MrH ). 20 Exanple 28
89 WO 2005/ 041959 PCT/ US2004/ 03602: | v

OH
2-(4-Hydmxy-2-methyl-phenoxy)-72-Emethyl-propionic acid ethyl ester
Compound 7-D (1.858 g, 6.63 mmof) was mixed with THF (10 mL). NaOEt
in EtOH (2.68 M, 6.63 mmol) was added. The mixture was stirred at r.t. for 2 h |
and concentrated. The residue was partitioned between EtOAc and H;0. The
organic phase was dried and concentrated. Purification by column

chromatography eluting with EtOAc/Hexane provided compound 7-E (1.28g,

' 81%) as a light yellow oil: '"HNMR (300 MHz, CDCls) & 6.62-6.65 (m, 2H), 6.48-

6.52 (dd, J=3.0, 8.7 Hz, 1H), 4.51 (s, 1H), 4.22-4.29 (q, J= 7.1 Hz, 2H), 2.19 (s,
3H), 1.53 (s, 6H), 1.26-1.30 (t, J = 7.1 Hz, 3H); MS (ES) m/z: 261 (M+Na)

Example 23

/\o& ﬁ ﬁ

2-{4-[3-(3-Chloro-4-methyl-phenyl)-[1,2 4]th|adxazo! -5-yimethoxy]-2-methyl-phenoxy}-2-methyl-| proplon
ic acid ethyl ester

Compound 7-E (124 mg, 0.521 mmol) and compound D39 (157 mg, 0.521
mmol) were mixed with MeCN. After adding cesium carbonate ( 340 mg, 1.04
mmol), the mixture was stirred at r.t. for 2 h and then partitioned between EtOAc
and water. The organic phase was dried and evaporated. The residue was
purified by column chromatography eluting with EtOAc/Hexane to give compound
7F1 (198 mg, 83%) as a white solid: THNMR (400 MHz, CDClg) 5 8.29 d,J=1.6
Hz, 1H), 8.06-8.08 (dd, J=1.6, 7.9 Hz, 1H), 7.34 (d, J=7.9 Hz, 1H), 6.85 (s, 1
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HOO -& M SN 7G3

2-(4-[13-(3,4-D nmet hyl - phenyl )-[1, 2, 4] t hi adl azol - 5-yl net hexy]

- 2- net hyl - phenoxy} - 2- net hyl - propi oni ¢ aci d Conpound 7G3 (conpound 22) was
prepared ac®d Wose198 t he procedure wused for conpound 7REIT/US24004/03688 a whit e
solid: 1HNWR (300 MHz, CDCI3) b 8.07 (s, 1 H, 802 (d, J=7.7 H, 1 H,
7.23 (s, 1 H, 6.85-6.91 (m 2H), 6.75-6.79 5 (dd, J= 3.2, 8.7 Hz, 1 H

5,48 (5, W71 3a3BHL 64010, 2H) 423,408, 371 Ein, 2)IR 44 sﬁéH)(zMﬁ) VB (ES)
Z.

? HRVS f N204S 413. 1533 (cal od.
413. 15358H) Ei)@%nﬁﬁeéib(’ 26 E@@@ Y 37&#@ B?" RN %ﬁm%z 461 (M+H").
2- Met hyl -2-{2-nmethyl -4-[3-(4-trifluoronethyl-phenyl)-[1,2,4]thi adl azol - 5-yl
10 net hoxy] - phenoxy} - propionl c acid ethyl ester Conmpound 7F4 was prepared
followi ng the sanme procedure as dEzamplecd for conmpound 7F1 (72% as a white
solid; 1H NWMR (300 MHz, CDC3)3839(d J =81H, 2 H, 7.73 (d, J =

8.2 Hz, 2 H), 6.88 (s, 70 (s 2 45(s 2 H, 4.25 (g, J=17.1
Hz, 2 H), 2.24 (s, 3 H), *10%2? Mej = 7.1 H, 3 H; M5 15
(ES) miz: 481 (MrH ). Exanple 30 -s. 41959 PCTI US2004/ 036028 O. HOO
| CF3 S‘N

7G1

2-{4-[3-(3-Chloro-4-methyl-phenyl)-[1,2,4}thiadiazol-5-yImethoxy]-2-methyl-phenoxy}-2-meth
5 yl-propionic acid

" To a solution of compound 7F1 (183 mg, 0.398 mmol) in THF (2.0 mL)

and MeOH (1.0 mL) was added 2N NaOH. The resulting red solution was stirred
at r.t. for 5.5 h and then acidified with 1 N HCI. The mixture was extracted with
EtOAc and the organic extracts were dried and concentrated. Purification with

10 column chromatography eluting with CHgCIz/MeOH provided compound 7G1
(compound 20, 71 mg, 41%) aé a light yellow solid: "THNMR (400 MHz, CDs0D) &
6.72 (s, 1H), 6.57 (d, J = 7.9 Hz, 1H), 5.89 (d, J = 7.7 Hz, 1H), 5.40 (s, 1H), 5.26-
5.33 (m, 2H); 4.0 (d, J= 1.5 Hz, 2H), 1.77 (s, 6H), 0.90 (s, 3H), 0.70 (s, 3H); MS
(ES) m/z: 433 (M+H*). Anal. Calcd. for CayHz1CIN,04S: C, 58.26; H, 4.89; N,

15 6.47; Found: C, 57.85; H, 4.86; N, 6.46.

Example 25

gy

S-N

2-{4-[3-(3-Fluoro-4-trifiioromethyl-phenyl)-{1,2,4]thiadiazol-5-ylmethoxy}-2-methyi-phenoxy}-2-m
sthyl-propionic acid ethyl ester

Compound 7F2 was prépared following the same procedure as described
20 for compound 7F1 (78%) as a colorless oil. "HNMR (300 MHz, CDCls) & 8.12-
8.20 (m, 2H), 7.69-7.75 (t, J = 6.6 Hz, 1H), 6.86 (s, 1H), 6.71 (s, 2H), 5.45 (s,
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SN 74 2-Methyl-2-(2-nethyl-4-(3-(4-trifluo ronethyl-phenyl)-[1,

2, 4] t hi adi azol - 5-yl nmet hoxy] - phenoxy} - propi oni ¢ acid Conpound 7&4 (conpound
23) was prepared followi ng the sanme procedure as described for conpound 7GlL
(99% as a vWNP2e0S&HH9%Y; 'H NVR (300 MHz, MeOH-d4) 5 8. 4@CrajS20=/0808 Hz, 2
H, 7.81 (d, J= 83 H, 2 H, 6.95 (s, 15 H, 6.83 (s, 2 H, 556 (s, 2 H),
2.23 (s, 3 H, 1.54 (s, 6 H; M5 (ES) mz: 453 (M+H ). Anal. Cal cd. For
60235 9;3@%@45220,1 29579 14 HA, 249, 2195 @, 3) 1Fw<yﬂeH§t1 255,907, ¥ 741 00; N,

2- Met hy| Hz, @GH) nMS{FIS)WFS‘lQQZI(MWi)I uarorret hoxy phenyl )-[1, 2, 4] thi adi azol - 5-yl
meth 10 oxy]-phenoxy}-propionic acid ethyl ester Conpound 7F5 was prepared
foll owi ng the same procedure as described for compound 7F1 (92% white
crystalline solid) 1H NI\/R (300 I\/Ezanma) S 8.33(d, J =89 Hz, 2 H,
7.32 (d, J Sle 85(5 H), 6.71 (s, 2 H, 15 5.45 (s, 2 H),
4.25 (q, J:71 , 2. 4 1.56 (s, 6 H, 1.28 (t, J=7.1 Hz,
3 H; M (ES) rﬂ 497 ( Ie 32 £005/ 041959

PCT/ US2004/ 036028 O HO~O-" OGFB

2-{4-[3-(3-Fluoro-4-trifluoromethyl-phenyl)-[1 ,2,4]th|adiazol -5-yImethoxy}-2-methyl-phencxy}-2-methy
5 I-propionic acid

Compound 7G2 (compound 21) was prepared following the same
procedure as described for compound 7G1 (78%) as a colorless oil: 'HNMR (400 '
MHz, DMSO-ds) 6 8.18-8.26 (m, 2H), 7.99-8.03 (t, J=7.9 Hz, 1H), 7.00 (d, J=
3.0 Hz, 1H), 6.87-6.90 (m, 1H), 6.74 (d, J = 8.9 Hz, 1H), 5.66 (s, 2H), 2.17 (s,

10 3H), 1.46 (s, 6H); MS (ES) m/z: 471 (M+H"), 469 (M-H"); HRMS for
' Ca1H1sF4N204S: Found 470.0914 (calcd. 470.0923).

Example 27

oo @O«( ﬁ

S=N

2-{4-[3-(3.4-D|methyl-phenyl)-[1 ,2,4lthiadiazol-5-ylmethoxy]-2-m
* ethyl-phenoxy}-2-methyl-propionic acid ethyl ester

15 Compound 7F3 was prepared according to the procedure used for
compound 7F1 (77%) as a white solid: 'HNMR (300 MHz, CDCl3) 8 8.07 (s, 1H),
8.01 (d, J=7.9 Hz, 1H), 7.23 (s, 1H), 6.85 (s, 1H), 6.70 (d, J= 1.3 Hz, 2H), 5.45
(s, 2H), 4.22-4.29 (q, J=7.1 Hz, 2H), 2.34 (d, J = 7.1 Hz, 6H), 2.24 (s, 3H), 1.53
(s, 6H), 1.25-1.30 (t, J = 7.1 Hz, 3H); MS(ES) m/z: 441 (M+H"). |
20
Example 28
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2- Met hyl -2-{2-met hyl -4-[3-(4-trlfiuoromethoxy-phenyl)-[1, 2, 4]thiadl azol -

5-yl met hoxy] - phenoxy} - propi oni ¢ acid Conpound 7G5 (conpound 24) was prepared
following the same procedure as described for conmpound 7GL (78% white
crystal | i ne W@RWHP419¥H NWVR (300 MHz, CD30D) S 8.39 (d, BCHUS2084/6350282 H),
7.41 (d, J = 8.4 H, 2 H, 56.94(d, J =2.5Hz, 1 H, 6.83(m 2 H), 5 54
(s, 2 H, 2.23 (s, 3 H, 1.53 (s, 6 H; M (ES) mz: 469 (MrH+). Anal.

Cal cd. For 'C21HI9F3N205S: C,053.84; H, 4. 09 ve b 5.98. Found: C, 53.69; H,
3.91; N, 5.82. Exanple 33|—|o [ S-N 7F6
2-{4-(3-(3-Chloro-4-t(fluoro h -phen I) 4]thiadiazo|-5-yirrethoxy]-2
-m 10 ethyl - phenoxy}-2- et hyl - propl et hyI ester Conpound 7F6 was
prepared followi ng the sane procedure a§ kWlescri bed for conpound 7F1 (90%
whi te crystalline solld)4 1H NVR ( 3@@) VHz, ICI?%ZIIBZmBI 8.41 (d, J = 2.0 Hz, 1
H, 8.19 (dd, J = 8.6, 2% eny %F°J"‘°3V6 1 H, 6.81 (s, lH),
6.70 (s, 2 H), 5.41 (s, 2 F é“‘e'f W*&”cfmggwg hlac,, 2.26 (s, 3 H, 15
1.55 (s, 6. H oln&ﬁlr(dWG@(‘co'r’n Uﬁdz@ﬂd)s&récﬂiﬁbcdrﬂm; tEQ&GbMidéﬁ)Jre Exanpl e 34
92 WD 2005/ 041959 PCT/ US2004/ 036028 - ~N/ ] SN 7G6

2- b hy| used SormampaUe (3T (A%} #3 A UGG I KDOIR EH0A MH2 CDGL adi azol -

8.07 (s, 1H), 8.02 (d, J=7.7 Hz, 1H), 7.23 (s, 1H), 6.85-6.91 (m, 2H), 6.75-6.79

5 (dd, J=3.2, 8.7 Hz, 1H), 5.48 (s, 2H), 2.34 (d, J = 7.0 Hz, 6H), 2.26 (s, 3H), 1.57
(s, 6H); MS (ES) m/z: 411 (M-H"), 413 (M+H"); HRMS (M+H") for C2oH24N204S:
413.1533 (calcd. 413.1535). | |

Example 29
"0
E10J><o\©\ CF3
‘ . N
07N )
S—N

2-Methyl-2-{2-methyl-4-[3-(4-triflucromethyi-phenyl)-[1,2,4]thiadiazoi-5-yl
10 methoxy]-phenoxy}-propionic acid ethyl ester ‘

Compound 7F4 was prepared following the same procedure as described
for comlpound 7F1 (72%) as a white solid; "H NMR (300 MHz, CDCls) 5 8.39 (d, J
=8.1Hz,2H),7.73(d, J=8.2 Hz, 2 H), 6.88 (s, 1 H), 6.70 (s, 2 H), 5.45 (s,2H),
4.25(q, J=7.1Hz, 2 H),2.24 (s, 3 H), 1.56 (s, 6 H), 1.28 (t, J= 7.1 Hz, 3 H); MS
15 (ES) m/z: 481 (M+H?). | '

Example 30
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5-yl met hoxy] - phenoxy} - propi oni ¢ aci d Conpound 7G5 (conpound 25) was prepared
follow ng the sanme procedure as described for conpound 7GlL (88% white
crystalline solid 1H NWR (300 MHz, CD3CD) 6 8 47 (d, J = 2.0 Hz, 1 H),
8.32 (dd, J Wogo 1049*‘/1 Hz, 1 5 H), 7.58 (dd, J = 8.6, 1.2CHAS2004/906028. 94 (s,
1 H, 6.83 - 6.82 (m 2 H) 5.55 (s,- 2 H), 2.23 (s, 3H, 1.53 (s, 6 H; M
(ES) mz: 503 (MtH*). Anal. Cal cd. For (C21H1sClF3N2GbsS: C, 50.16; H, 3.61;

N, 5.57. Found:, C, 50.16; 3 33; N, 5.43. 10 Exanple 35 0 EtOOj \ C
Cl  S-N 7F7 2{4[3(34 :

| oro- phenyl)-[1, 2, 4] t hi agpa thoxy] ﬁqu -pheno

Xy}-2-net hyl - propionic acid’e ste 7F7 was prepared follow ng

t he sane procedure as descri bed oroco o nd F1 (76% white crystalline
solid); 1H NWR (300 MHz, CDC - 13)8 15 8Sv£IKD (d J=2.0 Hz, 1 H, 8.11 (dd,

J=8.4 2.1 H, 1H, 7.53 (d, J= 8.7@4Hz, 6.85 (s, 1 H, 6.71 (m 2
H, 5.42 (s, 2 H) eM’etr%l'Zz mnethbl-ﬂsh-inﬂh&emefih henﬂ) 43 4ft8adis3ot) . 1.55 (s, 6 H);
M5 (ES) mfz: 481 (M+H Bsaamsﬂtt&)xﬁﬁherﬁ@w piv¥it &MD5/ 041959 PCTI US2004/ 036028

0 HOxOI a Cd C S—N7G7
2-{4-[3- (3, 4- Bghpeurmt PO aOmMpduhd23) MY epaeaifofowihgBideamé - 2-

procedure as desctibed for compound 7G1 (99%) as a white solid; 'H NMR (300
MHz, MeOH-d,) 5 8.48 (d, J= 8.2 Hz, 2 H), 7.81 (d, J=8.3 Hz, 2 H), 6.95 (s, 1

5 H), 6.83 (s, 2H),5.56 (s, 2 H), 2.23 (s, 3 H), 1.54 (s, 6 H); MS (ES) m/z: 453
(M+H"). Anal. Calcd. For C21H19F3N2048S: C, 55.75; H, 4.23; N, 6.19. Found: C,
55.57; H, 4.00; N, 6.03.

Example 31

. |
Eto/”><0©\ OCFs
. N
o/\(/ )
S—N

7F5
2- Methyl- 2-{2-methyl-4 [3-(4 -tnﬂuoromethoxy-phenyl) -[1,2,4]thiadiazol-5- ylmeth
10 oxy]-phenoxy}-propionic acid ethyl ester

Compound 7F5 was prepared following the same procedure as described
for‘éompound 7F1 (92%, whiie crystalline solid); 'H NMR (300 MHz, CDCly) §
8.33 (d, J= 8.9 Hz, 2 H), 7.32 (d, J = 8.1 Hz, 2 H), 6.85 (s, 1 H), 6.71 (s, 2 H),

15 5.45(s,2H),425(q,J=7.1Hz,2H),224(s,3H), 1.56 (5,6 H), 1.28 (t, /= 7.1
Hz, 3 H); MS (ES) m/z: 497 (M+H").

Example 32 -
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met hyl - phenoxy} - 2- net hyl - propi oni ¢ aci d Conpound 7G7 (conpound 27) was
prepared follow ng the sane procedure as described for conpound 7GL (35%
white crystalline solid); 1H NWVR (300 MHz, CD30OD) 8 8.40 (s, 1 H), 8.19 (d,

J= 8.4 Hz, WORISHIYE (d, J=5 8.4 Hz, 1 H) 6.92 (d, J=PETRAISREN4/036028) 6. 87

(d, J= 85 H, 1 H), 6.79 (d, J=8.4 Hz, 1 H), 553 (s, 2 H, 2.23 (s, 3
. 1.52 (s, 6 H: M5 (ES) mfz: 453 (MrH ). Exanple 37 00 HOO G //N

SM5-[N O 8E 0

2-(4-(2-[-3-(3,4-Di chl oro- ghengl ) A 1, 2, 4] t hi adkaz@CF3-yl | - et hyl sul fanyl } - 2-

10 met hyl - phenoxy) - 2- metiRy1 7B of |c acid 94 WD 2005/ 041959

PCTI US2004/ 036028 O Cl NCCH2C02 .‘ }&BH4 EtOHH O1 1 \ \ ¢c- ap S

N O S-Nd 180 C D21 C BA, 14%dC CI CBr4, PPh3 Br\ N HOB N CH2Cl 2

SSNC NBBOCO 8C 50%for 2 steps 0 0 0 '~( 15 SHEtQ&O | M\ r C

Cs2CO81 CH3CN'DVF- S SIN O 92% BD, §%% 0

2-MethyI-2-{2-methyl-4-[3-(4-triﬂuoromethoxy-phenyl)-[1 ,2,4]thiadlazol-

5-ylmethoxy}-phenoxy}-propionic acid

Compound 7G5 (compound 24) was prepared following the same
procedure as described for compound 7G1 (78%, white crystalline solid); 'H
NMR (300 MHz, CD;0D) & 8.39 (d, J=8.8 Hz, 2 H), 7.41 (d, J= 8.4 Hz, 2 H),
5 6.94(d, J=25Hz, 1H),6.83(m,2H),5.54 (s, 2H),2.23 (s, 3 H), 1.53 (s, 6 H);
MS (ES) m/z: 469 (M+H"). Anal. Calcd. For C2yH1gF3N205S: C, 53.84; H, 4.09;
N, 5.98. -Found: C, 53.69; H, 3.91; N, 5.82.

Example 33

Cl

7F6

2- {4 {3-(3- Chloro 4-trifluoromethoxy-phenyl)-[1,2 41thiadiazoi-5-yimethoxy]-2-m
10 ethyl-phenoxy}-2-methyl-propionic acld ethyl ester

Compound 7F6 was prepared following the same procedure as described
for compound 7F 1 (90%, white crystalline solid); 'H NMR (300 MHz, CDCls) &
8.41(d, J=2.0 Hz, 1 H), 8.19 (dd, /= 8.6, 2.1 Hz, 1 H), 7.40 (d, /= 8.6, 1 H),
6.81 (s, 1 H), 6.70 (s, 2 H), 5.41 (s,2H),4.25 (g, J=7.1 Hz, 2 H), 2.26 (s, 3 H),

15 1.55(s, 6 H), 1.28 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 531 (M+H").

Example 34
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~~\ r C 6N HC/Doxane HO N/SIN Cf BE, 40%EtONC O S=NC BA

[ 3-(3,4-Dichloro-phenyl)-[ 1, 2,4]thiadi azol- 5-yi)-acetic acid ethyl ester 5
A reaction mxture of D21 (1 g, 4.03 mmol) and ethyl cyanoacetate (1.8 g,
16.1 mmol ) WP 2003904d98h| or obenzene (18 nl) was heat ed at REUUSWeH030Q8h, Aft er
cooling down to roomtenperature, the reaction mxture was purified by
colum chromat ography to give 180 ng (14% of 8A as a white solid "H NWR
(300 Mz, 10 CDCI3) 8 8.39.(d, J = 1.9 Hz, 811(dd J = 8.4 Hz, 2.0
Hz, 1 H, 7.53 (d, J = 8, H6 H) , 433(q, Oﬁz@ﬁ H, 425(s,
2H), 1.36 (t, J= 7.1 HzHO ‘ (ES) rﬂz 95 V\D 2005/ 041959
PCT/ US2004/ 036028 ¢C ,, S
2-(3-(3,4-Dichloro-phenyl )-[1, 2, 4t /ah(azll- 5-y]-ethanol To a solution
of 8A (180 ngy, 0.57 mmol) in EtOHTHF (& ML-2nl) at room tenperature was
added NaBH4 (136 ng, 3.6 mml) After mglrrlng for 20 h, 5 a few drops of

t dded t t t ed
and the r esi due. L BEFE R f}%&sgﬁw&ﬁ gg;v%ﬁfﬁ»gtai%‘zo' The organi ¢ phase
was dried and concentrated’ ure was purified by colum

chromat ogr aph&on%)pé?fn%vﬁ% o o'ﬂ%d%?%as%@e&a@e&?oll%m e P @ 1H NWR

procedure as described for compound 7G1 (88%, white crystalline solid); H
NMR (300 MHz, CD3s0D) $ 8.47 (d, J=2.0 Hz, 1 H), 8.32 (dd, J=8.6, 2.1 Hz, 1
5 H),7.58 (dd, J=8.6,1.4 Hz, 1 H), 6.94 (s, 1 H), 6.83 - 6.82 (m, 2 H), 5.55 (s, 2
H), 2.23 (s, 3 H), 1.53 (s, 6 H); MS (ES) m/z: 503 (M+H"*). Anal. Calcd. For
C»1H18CIF3N20sS: C, 50.16; H, 3.61; N, 5.57. Found: C, 50.16; H, 3.33; N, 5.43.

10 : Example 35

0
| Eto/“><°(§L c
N
— 0N ) cl
S—N

2-{4-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yimethoxy]-2-methyi-pheno
xXy}-2-methyl-prapionic acid ethy! ester

Compound 7F7 was prepared following the same procedure as described
for compound 7F1 (76%, white crystalline solid); '"H NMR (300 MHz, CDCls) &
15 8.40 (d, J=2.0 Hz, 1 H), 8.11 (dd, J= 8.4, 2.1 Hz, 1 H), 7.53 (d, J= 8.4 Hz, 1 H),
6.85 (s, 1 H), 6.71 (m, 2 H), 5.42 (s, 2 H), 4.22 (q, J= 7.1 Hz, 2 H), 2.23 (s, 3 H),
1.55 (s, 6 H); MS (ES) m/z: 481 (M+H").

Example 36
20
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J: 2.0 Hz, 1 H, 8.11 (dd, Jr 8.4 Hz, 2.0 Hz, 1
H, 10 4.11 (t, J 2 H, 3.41 (t, J=5.6 Hz, 2 H. N SN 8C
-(2 -B rono- et hyl 4-d | ch to ro-phenyl )- [1,2,4]thiadiazole To a
sol ution of Y¥B2090419%y, O. 36 mol) in CH2Cl 2 (4 nl-) at BCIAiS20044ded CBr 4
(157.mg, 0.47 mol) and PPh4 (124 ng, 0.47 mmol ). After stirring at room
tenperature for 20 h, the solvent was evaporated, and the residue was 15
purified by col um chromat qgraphy to provide 106 ng (86% of 8C as a white
solid; 1H NWR (300 MHz, 3)088.39 (d, J=2.0. Hz 1 H), 8.11 (dd, J= 8.4
Hz, 2.0 Hz, 1 H), 3.83 HO3J, .69 (m 2 H. 96 W
2005/ 041959 PCT/ US2004/ 036028 INC BD
2.(4-{2-[3-(3,4-Dichloro-p henyl)-[1, -5-yl]-ethylsu
| tanyl } - 2- met hyl - phen oxy)-2-nethyl -pro nic acid ethyl ester A m xture of
8C (106 ng, 0.314 mmol) and (4-nercap?6?2-net hyl - phenoxy)acetic acid et hyl

ter Al 84 0, d Cs2C8 (154
884% rrm(;I§ tg mxt%ﬁ@ mo)ﬂoh'brﬁg%ﬁ]ﬁ&géz& l§'tgc»@’gggentrat ed, (and "

purified by col unm chromat ogr aph (Et OAC/ hexane to give 140 (87% of 8D

(ad. 3 = 5_a Refheptfio oy @&?ﬂd@ag%gﬁe& %dﬁﬁb‘vﬂ"gf"‘ Sag (sl L B

7. 15 (dd%izgedaréasmesa.bbdmm cdmmunosnam (68%, Mhits c@sltklllné.sbﬂd 14-! 23 (q, J=

(300 Mz, CDCI3) 8 8.39 (d
r 5.6 Hz,
)-3- (3

Z,) 1 1 %0 R (300 Mz, cbom 8 8.40 et Maskz O B £ 22 (503

5 8.4 Hz 1H), 6.92(d, J=26Hz 1H),687(d, J=85Hz,1H),6.79 (d, J= 8.4
Hz, 1 H), 5.53 (s, 2 H), 2.23 (s, 3 H), 1.52 (s, 6 H); MS (ES) m/z: 453 (M+H").

Example 37

0 ' ‘ .
Ci
H&%’(j Y

2-(4-{2-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yl]-ethylsulianyl}-2-
10 _ methyl-phenoxy)-2-methyl-propionic acid
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10 H, 1.24 (t, J =7.1 Hz, 3 H; M5 (ES) nmz: 511 (MtH'). O HONI O S
ST BE

2-(4-{2-[3-(3,4-Di chl oro-phenyl)-11, 2, 4]t hi adi azol -5-yl ] -et hyl sul fanyl } - 2-
met hyl - phend%Q30030418%hy| - pr opi onic acid A m xture of 8D PGVURYI/@@F2 mol )
and 6 NHC (2 nL) in 1, 4-dioxane (1 m-) was heated at 100C for 24 h.
After cooling down, the reaction m'xture was extracted with ether (5nL x

3). The conbi ned g ar&%c Iaéers wer e jed, 15 conge t at ed purified by
col um cgg onat og et 8E
(compounad”™X7) )as hite sg 11,—! NIVR( CO35Q) 6E83HI’9HI(d J=1.9
Hz, 1 H, SSGM(dd J3‘-8 58(d -84Hz, 1 H,
7.23 (d, J = 1.82+z, 1 H), 5(dd J—83%z14°/19Hz 1 H, 6.70 (d, J =
8.4 Hz, 1 H, 3.38 (t, J—60Hz ,331(m2H) 215(s 3 H, 1.56-
(s, 97 WO 2005/ 041959 PCT/ 1152004/ 036028 6 H; M (ES) . 483 (MrHt)
HRVS /z calcd for C21H2 2 82 Eéf é9292 f ound: N48 Example 38 5
OJ Cr3 NCCH2| & lEt 160C 0 S N ADb
Cl 9A, 12% | c? CBr4CH’th'%hB BrN\ CHSC+N/ z 28N
: - 8C, 50% for 2 steps
0 0
Eto’uxoﬁ o cl
SH _ EtO/U>< /\/</N \
Cs,C03, CHyCN/DMF S g-N Cl
92% 8D, 92%
O .
6N HCl/Dioxane HO)J><O\©\ N\‘/Q/Cl
_ s/\/qs,‘N -l

8E, 40%

= N)/Q 7
¢
Q S—N Cl

'

8A
[3+(3,4-Dichloro-phenyl)-[1,2,4}thiadiazol-
5-yl}-acetic acid ethyl ester

A reaction mixture of D21 (1 g, 4.03 mmol) and ethyl cyanoacetate' (1.8,
16.1 mmol) in 1,2-dichlorobenzene (18 mL) was heated at 160°C for 20 h. After
cooling down to room temperature, the reaction mixture was purified by column
chromatography to give 180 mg (14%) of 8A as a white solid; 'H NMR (300 MHz,
10 CDClg) §8.39 (d, J=19Hz, 1H),811(dd, J=8.4Hz, 20Hz, 1 H),7.53 (d, J=
8.4 Hz, 1 H), 4.33 (g9, J=7.1 Hz, 2 H), 4.25 (s, 2H), 1.36 (1, J=7.1 Hz, 3 H); MS
(ES) m/z: 317 (M+H?).
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S-N 9B 9C, 44% 2 steps 00! CF3 11 EtO5(OSH EEOOL N TO Cs2CC3,
CH3CNDMF S S.N 9D, 100% 0 6N HCVDi oxane HOKOL / I | NCF3 g S,N 9E, 40%
EtON z CF3 0 S N 9A [3-(4-Trlfluoronethyl-phenyl)-[1,2,4]thiadl azol
5-yl]-aceti Q20§49 yl ester Replacing D21 with A2b andP¢BISM/BE2Bhe sane
procedure as in the 10 preparation of 8A gave 9A (12% white crystalline
solid); 1H NWR (300 MHz, 98 WD 20051041959 PCTI US2004/ 036028 CDCl 3) S 8.41

(d, J:8.1Hz,2H),773(d J—82Hz 4.34 (q, J= 7.2 Hz, 2 H),
4.27 (s, 2H), 1.37 (t, J=7.1 Hz, 3 ; I\/S(ES) mz: 317 (MtH). N ~ ~ CF3
S-N 9B 5-(2-B ronp-ethyl)- 3(4tr|f ihyl - phe

nyl)-[1, 2,4]thi adi azol e 5 ToH& A(220rrg 0.696 mmol) in
EtOH THF (3 nl-2nl.) at roomterrpe a ure , added. NaBH4 (136 ng, 3.6
mol ). After stirring for 20 h, wdrops of water were added to quench

excess of hydride. The 5%'[34‘?:5‘1 Dl\é\ﬁoro -phenyl)-[1,2,4]thiadiazol-
5-yl]-ethanol

To a solution of 8A (180 mg, 0.57 mmol) in EtOH-THF (8 mL-2mL) at
room temperature was added NaBH, (136 mg, 3.6 mmol). After stirring for 20 h,

5 afew drops of water were added to quench excess of hydride. The solvent was
evaporated, and the residue was partitioned between CH,Cl, and water. The
organic phase was dried and concentrated. The crude mixture was purified by
column chromatography to provide 100 mg (64%) of 8B as a white solid; "HNMR -
(300 MHz, CDCl3) 5 8.39 (d, J= 2.0 Hz, 1 H), 8.1 (dd, J= 8.4 Hz, 2.0 Hz, 1 H),

10 4.11(t, J=5.6 Hz, 2 H), 3.41 (t, J=5.6 Hz, 2 H). o

Br
\/\(/ )
S—N Ci

5-(2-Bromo-ethyl)-3-(3,4-dichloro-phenyl)-
' {1,2,4}thiadiazole

To a solution of 8B (100 mg, 0.36 mmol) in CHCl, (4 mL) at 0°C was
added CBr4 (157 mg, 0.47 mmol) and PPh4 (124 mg, 0.47 mmol). After stirring at
room temperature for 20 h, the solvent was evaporated, and the residue was

15 purified by column chromatography to provide 106 mg (86%) of 8C as a white
solid; "H NMR (300 MHz, CDCl) § 8.39 (d, J=2.0 Hz, 1 H), 8.11 (dd, J = 8.4 Hz,
2.0 Hz, 1 H), 3.83 - 3.78 (m, 2 H), 3.73 - 3.69 (m, 2 H).
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evaporated, and the residue was partitioned between CH2C 2 and water. The
organi ¢ phase was dried and concentrated to provide 190 ng crude al cohol. 10
To a solution of the above crude internmediate in CH2A 2 (4 mM-) at 0OC was
added CBr4 (Y99°%§419° 901 nmol ) and PPh4 (236 ny, 0. 901 REBYTUS200M036028
stirring at roomtenperature for 20 h, the solvent was evaporated, and the
residue was purified by colum chromat ography to provide 100 ny (44% 2
steps) 9C as a white solig; 1H NVR (300 Mz, CDCI3) 8 8.42 (d, J= 8.1 Hz, 2
H, 7.74 (d, J=15 8.2 Hz,J|2 H), |3.84 - 3.80 ( 240, 3.76 - 3.71 (m 2 H).
OEEOCNCF3 SIN 9DEO N
2- Met hyl - 2- (2- et hyl.- 4] 2-[ 3- ( 4- UO,F\Qr;Q(ﬁh 1)-11,2,4]th

i adi azol -5-yl]- ethylsulfanyl)- phen0§<y) -pr¥pl onic acid ethyl ester Replacing
SD with 90 and follow ng the sane procggure as in the preparation of BE .
gave 9D (.100%. M{zl-[taegs 8-0lchidios pharyll) N\ thid81ak o M=) - ot KylGlkapy 1) - 5n&tr§ﬂaheuﬁd J= 8.1 Hz,
2 H, 7.73 (d, J= 8.2 Hz, é&y}d- metﬁyl-a&p@mcacﬂdéﬂ)yjes’lerl6 (dd, J= 8.5 Hz, 2.1
Hz, 1 H), 6.59 (d, J-85Hz H, 4.23 (q, J="7.1, 2 H, 340(t 6.4

J
Hz, 99 WO 2005/ 041959 32004/ 602 3.2 6.4 Hz, 2 H),
2.20 (s, 3 H AmPEYrq f&ﬁ%m Q?’?{“m a“dzwﬂr'ﬁ?apgoﬁyme F(ES) i z: ?11
M- H*

(2 Met %yl pggﬁ%(y&g%ﬂlﬁ %(H{l\éé lgs%f'bgﬁ% mgrgr?gtokmmo'pkllneg 3)0'\{&4 4‘flt]$1| adi azol - 5-
yl]-ethy adUedIGa@ﬂs](1§ﬂ@n@>w§za)moml)othednesmrd V‘@Slﬁweddmgnmwt h 9D and
fol l t h t E d
26, agu Sonpeirann Bhd BEEERY CouBror b RRR] ERin b BHET 1o
7.78 (d, 140 g {8ti) o28H)as & while 66lid; JH NMR (820 MHz, CDCls) § 8.37 (d, J =

2.0 Hz, 1 H), 8.10 (dd, J = 8.4 Hz, 2.0 Hz, 1 H), 7.53 (d, J= 8.4 Hz, 1 H), 7.26 (s,

1 H), 7.15 (dd, J=8.5 Hz, 2.1 Hz, 1 H), 6.60 (d, J= 8.5 Hz, 1 H), 4.23 (g, J= 7.1,

2 H), 3.37 (t, J= 6.4 Hz, 2 H), 3.26 (t, J=6.3 Hz, 2 H), 2.21 (s, 3 H), 1.60 (s, 6

10 ' H), 1.24 (t, J=7.1 Hz, 3 H); MS (ES) m/z: 511 (M+H").

o
Cl
4
R S/\/<S’\N Cl

(4 {2-[3-(3,4-Dichloro-phenyl)-{1,2 4]thlad|azol-5 -yl}-ethylsulfanyl}-2-
: methyl phenoxy)-2-methyl-propionic acid

N
I o-

A mixture of 8D (37 mg, 0.072 mmol) and 6 N HCI (2 mL) in 1, 4-dioxane

(1 mL) was heated at 100°C for 24 h. After cooling down, the reaction mixture

was extracted with ether (5mL x 3). The combined organic layers were dried,

15 concentrated and purified by column chromatography to give 20 mg (40%) of the
target compound 8E (compound 27) as a white solid; 'H NMR (300 MHz,
CD;0D) § 8.29 (d, J= 1.9 Hz, 1 H), 8.07 (dd, J=8.4 Hz, 1.9 Hz, 1 H), 7.58 (d, J
=84 Hz, 1H),723(d, J=18Hz, 1H),7.15 (dd, J= 8.3 Hz, 1.9 Hz, 1 H), 6.70

(d, J=8.4 Hz, 1 H), 3.38 (t, J=6.0 Hz, 2 H), 3.31 (m, 2 H), 2.15 (s, 3 H), 1.56 (s,
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1H, 7.17 (d, J=8.3 Hz, 1 H), 6.76 (d, J=8.4 Hz, 1 H), 3.43 (t, J =6.1
Hz, 2 H, 3.30(m 2 H, 2.16 (s, 3 H, 1.54 (s, 6 H; M5 (ES) mz: 481
(MH). HRMS /z 10 calcd for C21H20C 2N203S2: 482. 0946; found: 482. 0952.

100 WO 2005M0%2098041$58T/ US2004/ 036028 D. ' For nul ati on anBCHUPAPA/ESEA28t i on The
present conpounds are PPAR delta agonists and are therefore, useful in
treating or inhibiting the progression of PPAR delta nediated conditions,

such 5 oy ot} I [

ny por chol G5y TSI ERD V2r 48S WRHE L S 2 6P for CRHRICRAEQIS HBRIRBE: o1 e
dysli pi defsund: 482@30%cl erosi s, obesity, and conplications thereof. For

i nstance, conplications of diabetes include such conditions as neuropat hy,
nephropathy, and retinopathy. 10 The invention features a nethod for
treating a subject with a PPAR delta nediated disease, said method
conprising adm nistering to the Sy ﬁﬁﬂ gg therapeutically effective anpunt
of a pharmaceutical conposition conprising a conpound of the invention. The
i nventd on al so provides a nmethod for treating or 15 "' inhibiting the
progressi on of diabetes or inpaired glucose tolerance in a subject,

whereini the nmethod conprises admnistering to the subject a therapeutically
ef fecti ve anount har al c osition cgF SFRg mpound of

t he |nve8t|@n @ gean.ﬁgﬁﬁgéd_gj_l i |ongu@;ﬂ2ﬁ40rwl at ed
into vario -Aceutlc (ﬂor of or agi ni Lﬁatlon pur posRYTHFo prepare

t hese pharﬁhﬁbutlcal an effectlve amount of a particular
conpound, in ba2e or aC|d a |t|on sal t forn? 48%t he active ingredient is
intimately m xed with a pharnaceutically acceptable carrier. 25 A carrier

may take a wide variety of _fornms depending on the form of repgration
desired for adm ni str,@e %ar;sm,geut gcal _conmosi @ at e '
HO. 4
iy \/\g/__ﬁl CHCly \/\?!
‘9B 90, 44%,25teps .

Etow@% . & ﬁ:t M F

Cs,COs, CH3CN/DMF

QP, 100%
. o
. o CF3
6N HCl/Dioxane HO N
S/\/<S’N
' 9E, 40% '

o O

[3- (4-Triﬂuoromethyl pheényl)-[1, 2 ,4]thiadiazol-
5-yl}-acetic acid ethyl ester

Replacing D21 with A2b and following the same procedure as in the
10  preparation of 8A gave 9A (12%, white crystalline solid); "H NMR (300 MHz,
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desirably in unitary dosage formsuitable, preferably, for oral

adm nistration or parenteral injection. For exanple, in preparing the
conpositions in oral dosage 30 form any of the usual pharnaceutical nedia
may be enpl oy@ad00sTmwse i ncl ude 101 WO 2005/ 041959 PCT/ [ P82A34d0985035
water, glycols, oils, alcohols and the Iike in the case of oral liquid
preparations such as suspensions, syrups, elixirs and solutions; or solid

h h kaol b t bi nd
G 51 nt oqraReRyS RS L e P& 18 v 2 Hre 208 fihiar o= BRHE2 capsul es
d tabl t t +t abl et d I
an a %)t ﬁed_;nn(o ?@Q/dpg-, pgl_r-,qzq..‘szesll.q) @'f‘?g@é%é gﬁ I\‘R-PH) abl ets and capsul es

r epr esent vant'ageous or al uni t In which case solid
pharmaceutical carriers are generally enployed. For parentera
conpositions, the carrier will usually co eCBf erile water, at least in

| arge part, though other ingredr

be included. Injectable solutions, fokg_ g
the carrier conprises saline solutlon Iucose solution or a mxture of
saline and gl ucose sol ution. dggl cta ensi gns nmay al so be prepared in
whi ch case appropriate |iqui '@ af dﬁagents and the |ike may
be enployed. In the conp05|t|on éﬁﬁe or percutaneous adm ni stration,
the carrier optionally conprises a penetratlon enhanci ng agent and/or a

itable 15 wetti t b t bLe additi £
any ndt ur | ¥4 AGRGR G BABeh 815, Mer Al Ik FIE T Rbmicanbbet i g 11 cant
del eteri gy Fff;féra e g\{%:é r?dglﬁgj\l C('i‘s%%' 'GG’ﬁfndT)ﬁyAﬁéHti’rﬂlﬁ {of 2b

admi ni st ratl on for prepa I ng !t?lhe desired
conposi t i ofesv diipessef watepwsie adsied tcmweb@’l emsmfbyém@l The Balwemtwsasmays e.g.,

as a transdernmgl  pat t-0 0 dd|t| on salts
of the co"ﬁ’ﬁ‘@ﬁﬁ@d cfﬁ‘{ﬁr{ﬁglg%?%\})a%lpearﬂpnpaggpw ‘?%@WQE@E’%@@ ?ubl lity over
the corr espaRdiphastarss digdandiéchcentrated o pedvide 190 nidierugeeligvhel,i on of
aqueous conpositions. It is especially advantageous to fornulate the

af orenenti oned_25 pharmaceutical conpositions in gbéﬁﬁe unit formfor ease
of adW ni st r atT®a SgoN @hierbaverrede inprmediateiG M)A R GVagsed in the

speci fi caly oy B8F,3089 g, 9§01 mmol) and PPh, (236 mg, 0.901 mmol). After stirring
at room-temperature for 20 h, the solvent was evaporated, and the residue was

;
Ie, to aid solubility, may

_@Bxanple, may be prepared 10 in which

purified by column chromatography to provide 100 mg (44%, 2 steps) 9C as a
white solid; "H NMR (300 MHz, CDCls) § 8.42 (d, J=8.1 Hz, 2 H), 7.74 (d, J=
15 8.2Hz 2H),3.84-3.80(m,2H),3.76~3.71 (m, 2 H).

o
-CF
EtOJ><°f> e
/
S/\/<S"N

2-Methyl-2-(2-methyl~4-{2-[3-(4-triﬂgo romethyl-phenyl)-[1,2,4]thiadiazol-5-yl]-
ethylsulfanyl}-phenoxy)-propionic acid ethyl ester
Replacing 8D with 9C and following the same procedure as in the
preparation of 8E gave 9D (100%, white solid); '"H NMR (300 MHz, CDCl) § 8.39
(d, J=8.1Hz,2H),7.73(d, J=8.2Hz, 2 H), 7.28 (s, 1 H), 7.16 (dd, J=8.5 Hz,
20 2.1Hz, 1H),6.59(d, J=85Hz,1H),4.23(q, J=7.1,2H),340(, J=6.4Hz,
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to physically discrete units suitable as unitary dosages, each unit
containing a predetermned quantity of active ingredient calculated to
produce the desired therapeutic effect in association with the re%ui red
phar naceut i 340 2095p41P%¥r . 30 Exanpl es of such dosage unit PEFRB2084B628p| et s
(including scored or coated 102 WD 2005/041959 PCT/ US2004/ 036028 tablets),
capsules, pills, powder packets, wafers, injectable solutions or

suspensi ul | £ ) | ingl rggat ed
i pred L PaSe Tl B, R B L AR LB AT AN S

i ncl ude tHle MBESDZ 641 (IM+HBct i ve non-toxic acid addition salts of

di scl osed conpounds. The latter can conveniently be obtained by treating
the base formw th an appyppriate acid. Appropriate acids conprise, for

exanpl e, inorganic acids jju>c§hbas hydrohalic aefdscE hydr ochl ori c or
c.x<ni

e. g.
hydr obrom ¢ acid; sul f 0 ;. phospRari A d the 10 1ike aci ds; or
organi ¢ acids such as, for”exa et ikt, i propanoi c, hydroxyaceti c,
lactic, pyruvic, oxalic, malonic, s&ccini (S,’Nmal efic, fumaric, malic,
tartaric, citric, methanesulfonic, eth@hesulfonic, benzenesul fonic, p-

t ol uenesul f oni £yefhyic-@iethy-B@l3-CMtifiueromBthpphéetgs-fld Attlabiezol-paf-8my ¢ and the |ike
acids. The term additi on sakilfas}$pberoeypropdais adihe sol vates which the

di scl osed 15 conpounds, as well as the salts thereof, are able to form Such
sol vates are for exanple hydrates, alcoholates and the |ike. Conversely the
salt formcan be converted by treatnent with alkali into the free base

form Stereoi Sﬁéiﬁépﬁﬁr@ WS‘ g@%”ﬁ%‘kmé W@gg?ﬁ%ﬁgﬁ@g@“ ﬁlef orns which the

20 conpounds of posses erw se mentioned or

i ndi cat edprepheatiohefisEagavecsE (ruatpound @8, ¢0%p aiitd sotidinti BIMRI(800TMKzr e of al |
possi bl e stereochemical |y isqneric _forng,, sai.d m xture ntaining all

di ast er eo@r@a@Dbé@-@%éﬁt‘J%ﬁér Z HLRJQ,@ & ﬁ&'%u’q‘ Hh 7553 &gt}u’r &8 hi&%r e in

parti cul geni n S hay - ) = O tion; 25
Cubst | tuohtL a7 BECar e Pt FCB TBIG B e f Bl o 88 (6 Sl eoPki bk Do ol
or trans3.60rm, @HREiEn(s, Ih), 1.5¢dat6 it ME(ERpaEz A8 1sMeHEp HRMBdal |y i soneric

10 calcd for C21H20CI:N-03S,: 482.0946; found: 482.0952.
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fornms including diastereoisoners, as well as m xtures thereof in any
proportion of the disclosed conpounds. The discl osed conpounds nay al so
exist in their tautoneric fornms. Such forns although not explicitl

i ndi cated | Waies/@s9e and 103 WO 2005/ 041959 PCT/ uszoo@%%%%/“?"a% owi ng
fornmul ae ‘are intended to be included within the scope of the present

i nvention. Those of skill in the treatnent of disorders or conditions

medi at edpbyrdrivvulationRAM Adhiinistratibd easily determine the effective daily
anount fromthe test results presented hereinafter and other information.

In general it is contenplated that a therapeutically effective dose woul d

be from 0. 001Tﬁghﬁ@érﬂc5mrmﬂrh’d}s dled’LPAR\/dewhgom@tsfanﬂra‘!é ¢ierblore Usefl 0. 01 no/ kg
to 0.5 ny/ kg body @ﬂ It may aPDFF Iateto admi ni ster the
t her apeuin tecating ‘é'T'f‘B inﬁéh%i%o@r%%'%\ﬂf é’@ ta magiated cendition® s¥Eh- doses at -

o0 be f | at ed
0P lnr B B, el fdlauphRuede dabie SeSharifiecDo0s L6y D0 LT o

and in ph perchblestaﬂolérrnm HypoiiPlothalesteraderniag hypbreudi - piemlestaralemicasage form -

For nb. eéeiﬁs[l e AT ErRsc R gty R e Rarell (P nsind | of oace or

subcut anﬁ&'{xgnéaudn@@ﬂ@wem inB1adéE BuéPEsnditisisetsnedrbgthp sRphrégatRgund may al so
a

be formu d as a. spray or other topical or inhalable formulations. The
exact dosagé&etinapatiequency of adni nistration depends on the 20 particul ar
corrp’%md of Formula (1) used, the particular condition being treated, the
severtty of the condition bei ng treated, the age, weight and general

physi cal conTheiiventibn féeturesra methlodifoipipdatimgta subjeet iwithas PERIRedelteedi cat i on

t he patient e taking, .as,is well known to t e skilled in the art.
Furthernﬁ'r%"atﬁé 125§, %a?"eﬁtﬁqﬂCOFEBF'%”%F‘Q@&"TJ%"%I& tl?‘? SURRFhR may be. I over ed
or 'aneﬁfe?Qp@lﬁra@nyibﬁsct% énﬁlﬁarﬁ@fé%ﬁﬂﬁé&lﬂ’baﬂ&éﬁnﬁdsﬁﬂin%rﬁﬁﬁ ifgh and/ or

dependi ng on the eval uation of physician prescri bing the conpounds of
the i nstaompoun@nftlwnvermt@nefor@dnvemloa@lsq/proamaratmemﬁ)glégr Weatingoered her ei n

are theref e Qe pdyteltlon R abetes or impaired glucose tolerance in a subject,
whereinithe method comprises administering to the subject a therapeutically

effective amount of a pharmaceutical composition comprising a compound of the

invention.

20 The compounds of the present invention may be formulated into various
pharmaceutical forms for administration purposes. To prepare these '
pharmaceutical compositions, an effective amount of a particular compound, in
base or acid addition salt form, ‘as the active ingredient is intimately mixed with a
pharmaceutically acceptable carrier. '

25

A carrier may take a wide vari\ety of forms depeniding 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

30 form, any of the usual pharmaceutical media may be employed. These include
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The next section includes detailed information relating to the use of the
30 di scl osed conmpounds and conpositions. 104 WO 2005/ 041959
PCTI US2004/ 036028 E. Use The. conpounds of the present invention

phar maceut i 3P pOps/8399%ve, for 5 exanple, as PPAR delta aﬁ%ﬂ%’c“g‘”%i’ﬁ@s
preferably as PPAR al pha/delta dual agonists. According to one aspect of
the invention, the conpounds are preferably selective PPAR delta agonists,

havi ng a’%v%’lértg ¥icoss, 'o"]gea‘ic&rﬂ)legand {?Peﬁlﬁe ll@ﬂ{et@asﬂ(ﬁf%%qu%%reﬁ’ﬁéﬁoﬁé pha/ gama
pot ency)

or nore, and prefera 100 or nore.
Accor di ngutb asrsoSpensiaBHEYruPS, ﬁl@(lrscan@gﬂ.qhd@nar@' spmd@aalerwm aspha and PPAR

Comos! ¢ runrenSs W8P g, Mk SRnundtBin SapmS AR CRERRV I S0 Wi 1,

the treat HE@&S@Bf po@ﬂdrst bms pd-‘aﬁéalétslamﬂ tabletst e viedl dfanbingase i tions and
di seases: phase I%legsne dem a, pre-clinical hyperlipidema, phase II
hyper IS pi @tratlwy pieb %nd)ﬁapsem r@@tﬁseﬂum mest @ﬂyareiagmwa

at her OSC'@Sggé %lmtq&rn‘?r]g‘rvﬁﬂlé}?@éste sqﬁ\u c&mealcgvﬁérg %@g a%%ﬁ se.

hyper chol rema, an ertri em a, , insulin
resi st ancgmployedi Fedp@entmale:dr@oesntmns,ethed:gerler mlldesnedly cantprisecteritl - C.

Pr ef d th t f I 20 | I
of | owe AMKEPT AL g8s0t Bres Rt kg Sha BERRTLS dobRXasTbS. 14 Sor ot el n (1 DL) .
and/ or Sr@mbnﬂyem?behﬁ%luaéui ;mﬁémm@%bmfmemf@xamp@@uh@fbewreﬁa?éecul es that

cause at herosc ICc co I ons, thereby redu0|ng cardi ovascul ar
conpl 10 atin ovidch ﬂhleeﬁaérlere@rﬁl@ﬂﬁ%lﬁﬁh@e solytior ghliogse salutiph oslgubduragf ser um | evel s

of 1 9h- SRSl SR GRS 1ERebie LbobAUSIL Al SRLEL bYSS ff

triglycer§4fgg an deslrable to
| ower fasyhiog c@é@éppro@hata)lﬁﬂnd ¢ahe)d, sbépehding M ahqbth?a likscinay €6 di seases

Lpgggﬂfesgrggéggf J%tlg%ggmpﬁsmgllgslf glflgﬂ%iee%r pg@%ltane%us admlmrs?rgtlonh It eh bl ood
carrier optionally comprises a penetration enhancing agent and/or a suitable
15  wetting agent, optionally combined with suitable additives of any nature in minor
proportions, which additives do not cause a significant deleterious etfect to the
skin. Such additives may facilitate the administration to the skin and/or may be
helpful for preparing the desired compositions. These compositions may be
administered in various ways, e.g., as a transdermal patch, as a spot-on, as an |
20 ointment. Acid addition salts of the compounds of formula |, due to théi'r
increased water solubility over the corresponding base form, are more suitable in

the preparation of aqueous compositions.

It is especially advantageous to formulate the aforementioned
25  pharmaceutical compositions in dosage unit form for ease of administration and
uniformity of dosage. Dosage unit form as used in the specification herein refers
to physically discrete units suitable as unitary dosages, each unit containing a
predetermined quantity of active ingredient calculated to produce the desired
therapeutic effect in association with the required pharmaceutical carrier.

30 Examples of such dosage unit forms are tablets (including scored or coated
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WD 2005/ 041959 PCT/ US2004/ 036026 inpaired fasting glucose, type 11

di abetes, atherosclerosis, non-alcoholic steatohepatitis,

hyper chol esterol em a, hypertriglyceridema, and |ow HDL-C. 5 According to
one aspect OYO2W&418¥enti on, the di scl osed conpounds mayPCHYUSHAHRENAR 3

met hod for treating or inhibiting the progression of a PPAR-delta nediated
condition and, optionally, an additional PPAR-al pha nediated condition,

sai d met h&&i’e@f,wﬁsaieegpmd,rﬁdwcfér%bms,twaf@rspmﬁéovaﬁle sblutieeslopf treatnent a
pharmaceutically effective amount of a conposjition of the invention. 10
Anot her stigpensions.teasponiing, itablesroanfieandthedikeyard speregatedimeltipBAR- del t a
nmedi at ed ﬁ%régtt ion ts selected from hyperlipidem a, atherosclerosis,

car di ovad@@iF8t di sease, hyperchol esterem a, type Il diabetes, insulin

resi stance, and inpaired glucose tolerance, and other conditions disclosed

herein; and a 15 PPAR-al pha nmedi ated. copdition is, selected from Syndrome X
(or ;\/ét abol i C.Pr@y"FI‘GP%W@F,yGyﬁﬁtéﬁﬁéﬂdéd&ﬂioa#aﬂﬁm%@@%@’@e%@ﬂty, and
| mpai red {ARbina-todic\eRPAddiS i bidRticRbaempolids The HiEPRkRS and ot her

f
condi tions @l scﬁosed herein. 20 A further aspect of the invention is a
met hod f oconver@ntlyesbtained by teetingribarbase form wildiaatappreiale acidn and at | east

one PPAR- al pha.nedi at e adi £1.0 ! . . | t onpri si ng

admi ni st e&?&&pﬁ)teaaczaaﬁéjoéﬁé)ﬁ]ﬁ%nh#{e%énmg’%qqaéﬁ%‘HF %Qb'gﬁgﬁwgﬁﬂl?ﬁ%m |y

ef f ecti vea@d® &, Hdréchisrneryidréitoniic 4di@; sulfukd) iitd; phsphBec aRY @ | on al so
features pharnmaceuti cal conpositions which include, wgthout [imtation, one

or noile p'lketaﬂi;ds‘di°§@Fgﬁ%a@gﬁﬁﬁﬁma&fohwmﬁl%aﬁq?ﬁﬁe‘?mpé'&q"w acceptabl e carrier
or - excl bl iidroxykoshOIAARS pltRic/ Ehafd mitiohic) saodify a0 4LaRERandnose skilled

in the ar etermne, according to krown nethods, the
appr opr i atagtadescityie, Inethasmepulfordetetharssulionic, itenzanesulfonici get or s such -as age,

wei ght, gteorl]ueern@sul?c?n?clz,tcr)]/uatrnq& sta){igﬁic?fp-a%%rqgstaﬂgﬁic,r Sglﬁloric.I add ttﬁeeﬁlgengé}(t'ls.’ and the
The term addition salt also comprises the solvates which the diéclosed
15 | compounds, as well as the salts thereof, are able to form. Such solvates are for
.example hydrates, alcoholates and the like. Conversely the salt form can be
converted by treatment with alkali into the free base form.

Stereoisomeric forms define all the possible isomeric forms which the

20 compounds of Formula (I} may possess. Unless otherwise mentioned or
indicated, the chemical d'esignation 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;

25 substituents on bivalent cyclic saturated radicals may have either the cis- or
trans-configuration. Thé 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

103



presence of other nedications. In general, an effective amount wll be
between 5 0.1 and 1000 ng/kg per day, preferably between 1 and 300 ny/kg
body weight, and daily dosages will be between 10 and 5000 ng for an adult
subj ect of NBPAMFO4IR ght . Capsul es, tablets or other foPRTUSIPHNEBsuch as
liquids and filmcoated tablets) nmay be of between 5 and 200 ng, such as
10, 15, 25, 35, 50 ng, 60 ng, and 100 ng and can be adm ni stered accordi ng

to the difshdwiagformilieess inidhded tEberhdiedddomithibiragoperdfithé present ncl ude
tablets, capsules, pills, powders, granules, aqueous and nonaqueous oral

sol uti onsin\éﬁmmguspenm ons, and parenteral sol uti ons packaged in containers
adapt ed for subdivision into individual doses. 15 Dosage unit forns can al so
be adapted for various nethods of adm nistration, including controlled

rel ease f or nulTatosercd skifl ire thesiseatmieot obdisardsrsi argoaditions nmﬂiﬁtedbynlaei on net hods

Iszgl:ﬂt%:nggd"%ﬁ J%%%EQ%QH £ eﬁ]tgfr al'?é&%té%\éﬁgﬂoél 'Wrﬂ'ﬁ%? ﬁ'@a I ntravesi cal ,

l'ocal (dr@psits pr@eeRtedhePbiRhABMr ottiet ifodnaticrsaIm gerdidl il dohtahh@me@n 20 (a
buccal or nasal spray). Parenteral fornulations | ncl ude ghar maceutical ly

accept abltbatgthesage@icalletiesivesiose yvuld bofram QP8 hergékdie §iﬂs’|§ﬂah@¢bns
| fr | f
oarrer o Wil gRre phofBrdty fioheo.of Hgkdfo 85 FAMIbHA RIS BimalbBETT 15, O
gl ycol), apmmeprigiedo edintnistanthe thpapeaticaly effgatiiecddss asstve, $hrsapﬂmuasr et hyl
leate. Fluidit 13 f h
et Ul n, maroHY bRt A arBromtan AR haReb 3R el SR ol “Car i er s
for soli %Q?%@Q@rrﬁtﬂét@ﬁ dsnritgtsage foid, |f&*e$<aﬁfpl@>tbﬂfuﬁﬁh?,0 &@bnghb%@rs (¢)

hunect ant s, g) disintegrati n<]:] agents e) saolution refarders
absor pt i Ong caZ50Ied,aneris partipu %rd%@ﬁ%é@m of(aw;lve? umwantt Rer tmtt)dqssageer i ng

agent s, apgh, O I ALOREk a2 rmg, 40 WRnaORoh 0858, BETHISHRAA fp02e

Conposi tions' may al so con a eser 1ng, wetli ng,
dosage forms. Compounds of the invention may also be prepared in time-

15 release or subcutaneous or transdermal patch formulations. Disclosed
compound may also be formulated as a.spray or other topical or inhalable

formulations.

The exact dosage and frequency of administration depends on the

20 particular compound of Formula (1) used, the particular condition being treated,
the severity of the condition being treated, the age, weight and general physical
condition of the particular patient as well as other medication the patient may be
taking, as is well known to those skilled in the art. Furthermore, it is evideht that
said effective daily amount may be |owéred or increased depending on the

25 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 hetein are therefore only guidelines.

The next section includes detailed information relating to the use of the
30 disclosed compounds and compositions.
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enul si fying, and di spensing agents; antimcrobial agents such as parabens,
chl or obut anol , phenol, and sorbic acid; isotonic agents such as a sugar or
sodi um chl ori de; absorption-prol ongi ng agents such as al um num nonost ear at e
5 and gel at W 2085&*12¢8Bsor pt i on- enhanci ng agents. 3. ConbPGERVS28/056(28 apy The
conpounds of the present invention nmay be used in conbination with other
pharmaceutically active agents. These agents include lipid |owering 10
agents, and bl ood pressure | owering agents such as statin drugs and the
fibrates. Methods. are known in the art for determ ning effective doses for
t her apeud, Used prophyl actic purposes for the disclosed pharnmaceuti cal
conpositions or the.disclosed drug conbi nati ons, whether or not formulated
in 15 the sane conposition. For therapeutic purposes, the term"jointly

effective a”ﬁ'%@cmﬁﬁoﬁﬁ%%fh%ﬁ‘e@ent%ﬁoﬁ'&?é Wbuﬁéal@aéblﬂv@%fve conpound

or pharnmaceuti cal ent, alone or in conb |na i on [1cits the

bi ol ogi caixample, WB ﬁadelta@eg@mtaaarhdwp@ferabimé RRAIR aiphaddalizeduadr human t hat

Lol S AR, Ao BB RS DRbeot T HEE IR e BRI 1 & Dorce o
di so: der pheferdbly selective PPAR dquacaymyﬂsaet;;ﬂ'iamngwnmﬂneay (ndtef: (e. glf ]I:F""I’MRtI ng t het
ot or st SRl ORI ST B AFLERTRET e BBRBEUR 1607 Hhies ARG BIRPERY agent

ot ogr essi on2ar 0 7 o of e, AREkEnglo BRRhEE Aok e RHbRGhas A PTar i an,
medi dal duat’ BPA&alphh@ndd?l?Aere&anagama@ the present invention provides
conbi nations of two or nore drugs wherein, for exanple, (a) each drug is
adm nistered in an independently therapeutically or prophylactically
effective anpeebidifdlo the ihesagibnohe disdligeditotippundsiandaiohypositiongdm ni st er ed

o et sob it sl don oY Sy ppp ek e epeopaleh °t <
combi nat i £y b iphevettion &, ARE f&fownﬂé’éoﬁ@ﬁuo%@%ﬂ&di&&a‘%%spméé&2004/ 036028

15 hyperlipidemia, pre-clinical hyperllpldemla phase I hyperlipidemia,

' hypertension, CAD (coronary artery disease), atherosclerosis, coronary heart
disease, cardlovascular disease, hypercholesteremia, and hypertrlglycendemla
type |l diabetes, insulin resistance, impaired glucose tolerance, dyslipidemia, and
low HDL-C. Preferred compounds of the invention are useful in lowerting serum

20 levels of low-density lipoproteins (LDL), intermediate density lipoprotein (IDL),
and/or small-dehsity LDL and other atherogenic molecules, or molecules that
cause atherosclerotic complicatjons, thereby reducing cardiovascular
complications. Preferred compounds also are useful in elevating serum levels of
high-density lipoproteins (HDL), in lowering serum levels of triglycerides, LDL,

25 and/or free fatty acids. It is also desirable to lower fasting plasma giucose
(FPG)/HbA1c.

PPAR alpha-mediated diseases include Syndrome X (or Metabolic
Syndrome), dyslipidemia, high blood pressure, obesity, insulin resistance,
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addi ti onal drugs according to the invention; or (c) both (or nore) drugs are
adm nistered in an anount that is sub-therapeutic or sub-prophylactic if
adm ni stered al one, but are therapeutic or prophylactic when admi nistered

t oget her. 5WO050§188et i c agents include thiazolidi nedi oRET/Ep04/036028

non-t hi azol i dinedione insulin sensitizers, which decrease peripheral

insulin resi stance by enhanci ng the effects of insulin at target organs and

nuct oar e ae g oo Brbbq ARG, Bl PSRRI et ARG oamm (PPAR )

whi ch 1oste'é€drﬁ,§& gitis | hyp@@holptstemdemfa bpeaririglycetioemla, and ésw SIDL-Ce genes.
Exanpl es of PPAR- gamma agoni sts are thiazolidinedi ones such as: (1)

rosiglitazone (2,4 - thiazolidinedione,5 - ((4 - (2 - (nmethyl - 2 -

pyri di nyl am no) ethoxy) phenyl) nmethyl) -, (Z2) - 2 - butenedioate (1:1) or
5-((4- (2- (methyl - 2 - pyridinylarriino) ethoxy) phenyl) nethyl) - 2,4
15 t hbazol i di Aeclowsting tokormwaspest afthalimvantion, doe Hisolesed coBRoundsSBs@y BRL

(950 | BRusa v naAaoP eingtl AR Hedh8aBeDh T eean et 09 Lt 2200
phenyl)  meddintbd condmn@mdbpwdﬂau | 88 ad@itional PPAR-2Ipha(rhédiatd? - (5- ethyl - 2
- pyridyl) ethoxy) phenyl) nethy) - 2,4 20 thiazolidinedione, known as

ACTOS, ZAOTditon,gai dsnwtmcorapa%ng RAGITIstaEny apatienyiyneed of teatment s, U
72107E, 5- ((4 -
((3, 4 - % %&#‘%Eégﬁlly%?féﬁx@éﬂ&iﬂ?%Q?ﬁw&smto&?n&%ﬁ%hﬁ&éone (1 - béﬁ\zopyr an

- 2 0yl) nmethoxy) phenyl) nethyl) - 2,4 25 thiazolidinedione, known as
NOSCAL, REZULI I PRELAY; . 045, CGR
92132, GR 9&'19451% asp%i?ﬁ"s%b\’?‘?‘@?d% W%héggr'{‘]%@t‘?%'ﬂ*@? %/Bﬁ' ) et hoxy] - 2
napht hal %ﬁadultaafdahbﬂtroa uélsélbbt@aqidnﬁihwhma@mw a&\eroécﬂ&osus((Z - fluorophenyl)

nmet hoxy) - 2 ht hal enyl ) hyl 30 thiazolidinedione or 5 - (6
- (2 - f|cg(q1@&sﬁg r shspasaalRench qéqaﬁteregna type Il diabetes, insulin resistance,

and impaired glucose tolerance, and other conditions disclosed herein; and a
15 PPAR-alpha mediated condition is selected from Syndrome X (or Metabolic

Syndrome), dyslipidemia, high blood pressure, obesity, and impaired fasting

glucose, insulin resistance, type || diabetes and other conditions disclosed

herein.

20 A further aspect of the invention is a method for treating at least one
PPAR-delta mediated condition and at least one PPAR-alpha mediated condition
in a patient, said method comprising administering to a patient in need of.
treatment a pharmaceutically effective amount of a composition of the invehtion.

25 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
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109 WD 2005/ 041959 PCT/ US2004/ 036028 vyl nmethyl) thiazolidine - 2,4 - dione,
al so known as MCC-555 or neoglitazone); and (5) 5-BTZD. 5 Additionally, the
non-t hi azol i di nedi ones that act as insulin sensitizing ents include, but
are not |i mWY@oped1991) JT-501 (JTT 501, PNU- 1827, PNU- 718“9&2!’0@@9@8 or PNU
182716: isoxazolidine - 3, 5 - dione, 4 - ((4 - (2 - phenyl - 5 - nethyl) -
1,3 - oxazolyl) ethyl phenyl - 4) nethyl -); 10 (2) KRP-297 (5 - (2, 4 -

di oxot hi azol i Those skilled yri thetari/wijl be dble tmdmelmipe -adgordirigHto kriawri f | uor onet hyl )
benzyl) a i,azal i dinyl) net yI)-2-
et oy mefbodky fae 3ppiteeld SosseriiA Feistdoliob MG BBrg i MeheRiets) | and (2
Fargl i taéﬁégé Lwendht"@érlé?@l helth, 1(13 ty @ﬁ'b@ﬁtﬂt@’ﬂ@i’étgﬁnngb Weatrieht, anﬁﬁhe net hyl -
2 15 - - oxazol yl) hyl ) enzoyl phenyl) - 0 - (2
- (5 - rrptasgznceqéoi gfnaegications. n ganeral, 9n)9ff§9m5ﬂ9mouruwﬂlb9rb@§we@ﬂ or GW2570

P dul at
et w1 4 DA 10D BEGAREF sy, RN ELIBEN 1 SN AOBBATRRAR L 2Lor L
act i vi t y anfidaiiptesagesewillibet betwiseh d@.ang 500BMING &F Bn a(cﬂ,l)tbdabwaﬂﬁorﬁ]r(ﬂal-l - 5- (4
- (5 - Meth -1 - en thiazolin - 2,
4 ( di on&ef xy sgrésd@%?%gIo&pg%&[nw}a%loggﬁ%%oeﬁqm 55? 3( per oxi some
proliferahfs )aﬁ{d M3 6CbdtReeR EUNdEIIN g a&ﬁﬁ'a%ﬁd 15P25%‘5 Seulis]

prollferator actlvated receptor garma agonl st ( ? LR-'90 (3 5, 5 tris (4 -
chl or ophang1p0-mg aBd-cafi kexagministered ageerdingyipit > digsloged Pretieds. t a/ yagom st);
30 (ER) Tul ari k (PPARy agoni st));

2. Formulations

Dosage unit forms include tablets, capsules, pills, powders, granules,
aqueous' and nonaqueous oral solutions and suspensions, and parenteral
solutions packaged in containers adapted for subdivision into individual doses.

15 | Dosage unit forms can also be adapted for various methods of administration,
including controlied release formulations, such as subcutaneous implants.
Administration methods include oral, rectal, parenteral (intravenous,
intramuscular, subcdtaneous), intracisternal, intravaginal, intraperitoneal,
intravesical, local (drops, powders, ointments, gels or cream), and by inhalation

20 (abuccal or nasal spray)

Parenteral formulations include pharmaceutically acceptable aqueous or
nonaqueous solutions, dispersion, suspensions, emulsions, and sterile powders
for the preparation thereof. Examples of carriers include water, ethanol, polyols
(propylene glycol, polyethyiene glycol), vegetable oils, and injectable organic

25 esters such as ethyl oleate. Fluidity can be maintained by the use of a coating
such as lecithin, a surfabtant, or maintaining appropriate particie 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)

30 propellants.
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110 WD 2005/ 041959 PCT/ US2004/ 036028 (6) CLX-0921 (PPARyagonist); (7)

CGP- 52608 (PPAR agonist); (8) GWM409890 (PPA9 agonist); (9) GWM7845 (PPAR
agonist); 5 (10) L-764406 (PPAR agonist); (11) LG 101280 PPAR a oni st)

(12) LM 4156vQ MoRM#18%oni st); (13) Risarestat (CT-112); ?}s(P PAR
agonist); 10 (15) AR-HOX9020 (PPAR agonist); (16) GW0072 (4 - (4 - ((2S,59)
- 5- (2 - (bis (phenylnethyl) amno) - 2 - oxoethyl) - 2 - heptyl - 4 - oxo

- 3 - thiazo |'dihR|bfélﬁor’%*ﬁM ISR aaﬁlkléﬂts su&h'LZé fa8emis qui_%et" 544 or
GW 409544); (18) NN 2344 (DRF 2593): 15 N 827 (DRE 27255 (20)

AR- H039242nyl$ifying,z8nd dl§mn81mmg qrftlrrmrabléb age(nﬁyuc(waaga@b@mr ( 2 -

benzoyl ph |

tyrosine, %%8%%389" 8\'/\%%‘ EME{B%J‘ ?'d%§9t°'wfgg'lé€gg)§r‘f?§1a?@ %t} R 219994 (9 -
4" - (2 - dodium eRMutidepandorpiian-pidianginpagertdisuch) as alamiman mdribsteatate
trlfluoroethoxy benzen e [ opanoi ¢ acidor 3- (4--(2- (N- (2 -
benzogaz ding gelating an rﬂsﬁﬁ nsigReeMSphenyl ) - 2.°(S) - (2, 2, 2 -
trifluoroethoxy) propionic acid or benzenepropanoi.c acid,4 - (2 25 (2 -
benzoxazol yl met hyl am no) et hoxy) - alpha - (2,2,2 - trifluoroethoxy)

(al phaS) -, PPRARal ;ﬁmﬂlyinatjmnTbempy(M) L- 796449 (PPA9 al pha/,y agonist);

(25) Fenofibr aIthe éoﬁ’%S uanr<11% & tﬁe présent %ver(tfcl)ncrﬁéyp S Bgé] § W cgrP\QmaP oy lN-it%-
other pharmaceutically active agents. These agents include lipid lowering
10 agents, and blood pressure lowering agents such as statin drugs and the
fibrates.

Methods are known in the art for determining effective doses for
therapeutic and prophylactic purposes for the disclosed pharmacedtical
compositions or the disclosed drug combinations, whether or not formulated in

15 the same composition. For therapeutic purposes, the term “jointly effective
amount” as used herein, means that amount of each active compound or
pharmaceutical agent, alone or in combination, that elicits the biological or
medicinal response in a tissue system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician, which includes

20 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, |

25  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 therapeuticaily or prophylactically effective
amount; (b) at least one drug in the combination is administered in an amount
that is sub-therape:utic or sub-prophylactic if administered alone, but is

30 therapeutic or prophylactic when administered in combination with the second or:
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met hyl -, 1-nethylethyl ester, known as TRICOR, LIPCOR, LIPANTIL, 30 LIPIDL
M CRO PPAR al pha agonist); 111 WO 2005/ 041959 PCT/ US2004/ 036028 (26)

GW 9578 (PPAR al pha agonist); (27) GW2433 (PPAR al pha/,y agoni st (28)
GW 0207 ( PPAYRD 2805041982 ) ; (29) LG 100641 (PPARyagoni st); a%‘) 0410369200512
(PPARy agonist); (31) NID525-209 (NID-525); (32) VDO 52 (VDO 52); (33) LG
100754 (peroxi sonme proliferator-activated receptor agonist); (34) LY-510929

(per Oi(' Songdlﬁ&gél Jrﬁéé"é@ or(;i‘irgé by ﬁ%e%ﬁgé@fb?pgp(c) B&W‘(bﬁﬁ'@f@%}uéég} bexar ot ene (4

- (1 pent tetra napht hal enyl )
et henyl ) bemmster@d:mcan amount tha’t |§AmamutlcmmTﬁ@hylé'mEXI N; al so known

LGD 1069, 069 69 L 1069 69, RO 2644 : d (36) GW1
536 ( PPARCAIITIEIP R, B U ard BarapetaRPrarky et WoeRa et dgent s. i nél ude:
but are nQyqeihdpted to: (1) INS-1 (D-chiro inositol or D- 1, 2, 3, 4, 5 6

- hexahydr.6xycycl ohexane); (2) protein tyrosine phosphatase 1 B (PTP-lB)
inhi bifors; 28nfiglabeti aggats Ieglnd%au@zqhdmgd@ngapd;sna)thnaznllqbnedjp@e (4) beta 3

o enoC P RSB il B3Re2 BEAoG ) sl s s RBRBRERTSE ™)
known as bﬁ‘éctao?m]mattaﬁetltﬁgdﬁ anicﬁﬂssgie;pogen phosphoryl ase i nhi bi toré; 25
(6) fructose-1,6-bisp g ?cﬁhat ase inhibitors; r)| rom.c picolinate, vanadyl
sul fate (vanadPamesyiaeiqligming agents are known to bind and activate the nuclear

receptor peroxisome proliferator-activated receptor-gamma (PPARY) which

10 increases transcription of spécific insulin-responsive genes. Examples of PPAR- -

gamma agonists are thiazolidinediones such as:

(1) rosiglitazone (2,4 - thiazolidinedione,5 - ((4 - (2 - (methyl - 2 -
pyridinylamino) ethoxy) phenyl) methyl) -, (Z) - 2 - butenedioate (1:1) or
5- ((4 - (2 - (methyl - 2 - pyridinylamino) ethoxy) phenyl) methyl) - 2,4 —

15 | thiazolidinedione, kn"own as AVANDIA; also known as BRL 49653,

' BRL 49653C, BRL 49653c, SB 210232, or rosiglitazone maleate);

(2) pioglitazone (2,4 - thiazolidinedione, 5 - (4 - (2 - (5 - ethyl - 2 -
pyridinyl) éthoxy) phenyl) methyl) -, monohydrochloride, (+-)-or5 -
((4 - (2 - (5- ethyl - 2 - pyridyl) ethoxy) phenyl) methy) - 2,4 —

20 thiazolidinedione, known as ACTOS, ZACTOS, or GLUSTIN: also
knowﬁ 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 -

25 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-
naphthalenylmethyl]-2,4-thiazolidinedione or 5 - (6 - ((2 -
fluorophenyl) methoxy) - 2 - naphthalenyl) methyl - 2,4 —

30 thiazolidinedione or 5 - (6 - (2 - fluorobenzyloxy) naphthalen 2-
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(8) KP 102 (organo-vanadi um conpound); (9) chrom c polynicotinate; (10)

pot assi um channel agoni st NN 414; 112 WO 2005/ 041959 PCT/ US2004/ 036028 (11)
YM 268 (5, 5 - nethylene - bis (1, 4 - phenyl ene) bisnethyl enebis
(t hi azol i di nW0-20680041959 (i one); (12)TS971; (13) T 174 ((+PCT/YS2004836028 2 4 -
di oxothiazolidin - 5 - ylnethyl) - 2 - (2 - 5 naphthyl nethyl) benzoxazol e);
(14) sSDz PAJ 693 ((+) - trans - 2 (S - ((4 - chlorophenoxy) nethyl)

- (3, 4 - di chl oxdmbthyl)lithiakeldireyelaopdiore laso(kholvn-asiMOp+888lor - S
one); (15) S 15261

(6H)
2 - ((9H - fluoren - 9 - ylacetyl) am no)

) -
ethyl) 10 benzoi @egéflﬁégne); F(“i(- met hoxy - 2 - (3 - (trifluoronethyl)
phenyl) et hyl )(51?1'?11%9 ethyl ester); (16) AZM 134 (Alizyne); (17) AR AD,

(18) R 102360;
acetic acid;

aci d;

2.4 - ?hiazoli

7al pha

PNU 140975 (1 - (hydrazinoi ni nonet hyl) hydrazi no)
(20) PNU 106817 (2 - (hydrazinoi m nomet hyl) hydrazi no) acetic

B

ALT 4037;

(25) AM 43denté #0ludd, R @PdRoItnited(td: - - (2 - (5 - nethyl - 2 - phenyl - 4 -
oxazoly)) ethox

benzyl) - mal d dimethyl diester); 25 (27
Doxt 1 pot hm (5 (BT3GR T 50UFMEdpaR ENG-71ogiT hosbericr SLLSAT 6hi <o

10

15

20

25

30

isoxazolidine - 3, 5 - dione, 4 - ((4 - (2 - phenyl - 5 - methyl) - 1,3 -
oxazolyl) ethylphenyl - 4) methyl -);

(2) KRP-297 (5 - (2, 4 - dioxothiazolidin - 5 - yimethyl) - 2 - methoxy - N - ‘

(4 - (trifluoromethyl) benzyl) benzamide or 5 - ((2,4 - dioxo - 5 -
thiazolidinyl) methyl) - 2 - methoxy - N - ((4 - (trifluoromethyl) phenyl) m
ethyl) benzamide); and '

(3) Farglitazar (L - tyrosine, N - (2 - benzoylphenyl) - 0 - (2 - (5 - methyl - 2
- phenyi - 4 - oxazolyl) ethyl) — or N - (2 - benzoylphenyl) - O - {2 - (5 -
methyl - 2 - phenyl - 4 - oxazolyl) ethyl) - L ~ tyrosine, or GW2570 or
G1-262570). '

Other agents have also been shown to have PPAR modulator activity
such as PPAR gamma, SPPAR gamma, and/or PPAR delta/gamma agbnist
activity. Examples are listed below:

(1) AD 5075;

(2) R 119702((+ - ) - 5 - (4 - (5 - Methoxy - 1H - benzimidazol - 2 -

ylmethoxy) benzyl) thiazolin - 2, 4 - dione hydrochloride, or Cl 1037 or
CS 011);

(8) 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, PPARdelta/y agonist);

(5) Tularik (PPARY agonist);
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known as (R)-al pha lipoic acid or (R)-thioctic acid); (28) BM 170744 (2, 2 -
Dichloro - 12 - (p - chlorophenyl) dodecanoic acid); (29) BM 152054 (5 - (4
- (2- (5- nmethyl - 2 - (2 - thienyl) oxazol - 4 - yl) ethoxy) benzothien
- 7 -yl met YOROSKI#YSDI i dine - 2, 4 - dione); 113 WO 2003CHABY036028

PCT/ US2004/ 036028 (30) BM 131258 (5 - (4 - (2 - (5 - nethyl - 2 -

phenyl oxazo! - 4 - yl) ethoxy) benzothien - 7 - ylmethyl) thiazolidine - 2,
4 - dione):" (@I SRERABAMARFMONIAR3E) : (32) HAL 075 (3 - (4 - (2 - (5 -
methyl - 2 - phenyloxazol - 4 -"yl) ethoxy) 5 phenyl) - 2 (S) -

(propyl am no) (@) 6552608 4PBAR a@@BIs)DRF 2189 (5 - ((4 - (2 - (1 - Indolyl)
et hoxy) phenyl h t i ldine - 2, 4 - dione); (34) DRF 554158;

(35) DRF- NPCC;(biW%QB&)gBBWdO& '0101. CLX 0900, or CLX 0901; (37)

| kappaB Ki nasqof GW-7845 (MRAR &goriistf;38) it ogen-activated protein Kinase
(MAPK) inhibitors 38 MAPK Sti1mulators (39) phosphatidyl -inositide

tri phosphate (18) t—n&“"pﬁs(BPNi‘ 3gaN&) i ng receptor inhibitors (41) glucose

transporter 4 ‘ s&y.antagoni sts (43) plasma cell
differentiati o(ﬁqggpﬁqgg{n@f %ﬁ%\%ﬂ%ggoni sts (44) adipocyte |ipid-binding
protei n (ALBP (12nBR}-4156: (P ARragonidl); (45) phosphogl ycans (46) Gal paran; (47)
Receptron; (48)

factor (1P ortPhERARSEGTIE Tng Tactor1j; ) o Porentiating
(14) YM 440 (PPAR agonist);
10 © (15) AR-H049020 (PPAR agonist);
(16) GW 0072 (4 - (4 - ((2S,5S) - 5 - (2 - (bis (phenylmethyl) amino) - 2 -
oxoethyl) - 2 - heptyl - 4 - oxo - 3 - thiazo lidinyl) butyl) benzoic acid);

(17) GW 409544 (GW-544 or GW-409544);
o (18) NN 2344 (DRF 2593);
15 (19) NN 622 (DRF 2725);
(20) AR-H039242 (AZ-242); -
(21) GW 9820 (fibrate);
(22) GW 1929 (N - (2 - benzoylphenyl) - O - (2 - (methyl - 2 -
pyridinylamino) ethyl) - L — tyrosine, known as GW 2331, PPAR alpha/y
20 4 agonist); | | ,
(23) SB 219994 ((S) - 4 - (2 - (2 - benzoxazolylmethylamino) ethoxy) -
alpha -:(2,2,2 - trifluoroethoxy) benzen epropanoic acidor 3 - (4 - - (2 -
(N-(2- benzoxazolyll) - N - methylamino) ethoxy) phenyl) - 2 (S) - (2,
2, 2 - trifluoroethoxy) propionic acid or benzenepropanoic acid,4 - (2 -
25 (2 - benzoxazolylmethylamino) ethoxy) - alpha - (2,2,2 - trifluoroethoxy)
-, (alpha8) -, PPARalpha/y agonist);
(24) L-796449 (PPAR alpha/y agonist);
(25) Fenofibrate (Propanoic acid, 2-[4-(4-chlorobenzoyl)phenoxy]-2-
methyl-, 1-methylethyl ester, known as TRICOR, LIPCOR, LIPANTIL,
30 LIPIDIL MICRO PPAR alpha agonist);
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25 (50) somatonedin C coupled with binding protein (al so known as | G- BPS3,

| G- BP3, SonmatoKine); (51) Diab Il (known as V-411) or d ucanin, produced by
Bi otech Hol dings Ltd. or Vol que Pharmaceutical; (52) glucose-6 phosphatase
i nhi bitors; WG0§88Y5% atty acid gl ucose transport protei RCT/US2004/9860)28

2005/ 041959 PCTI US2004/ 036028 (54) gl ucocorticoid receptor antagonists; and
(55) glutam ne: fructose-6-phosphate am dotransferase (GFAT) nodulators. 5

(© Biguani de&e)mesm(:ppAs{ea"bha/@go,@tpcose production and i ncreases the
upt ake of - gl ucose. es include netformn such as: (1) 1, 1 -

di et hyl bi guarﬁ?ﬂ@(’\ézégg (RBARGHphaty agamigllved, Metformin - Biovail -

Cor por ati on, rretfo mn gastric retention polyner)); and 10
(2) metfor m n%@ﬁ% HDI iifl&lagpnla Vet hyl i m dodi car boni m di ¢ di am de
monohydr ochl oy 2| 4I§ bAisf023, BMS 207150, GLUCOPHAGE, or
GLUCOPHAGE XR. é%qie (ﬁ)@ ong%gasgﬁl nhi bitors, which inhibit

al pha-gl ucosi Y»@ODEaZ BBABIyagomst)tase converts fructose to gl ucose,

t her eby del ayl n e di esE‘N n_of carbohydrates. The undi gest ed
car bohydr at es & eNElﬁ?éé%Q% IR52)oken down in the gut, reducing the

post - prand| al P anples include, but are not Ilimted to: (1)
acar bose (%)ﬁggs O%’- dideoxy - 4 - (((1 S 20 (1

al pha, 4al pha m)tlaﬁG@D@’Eé)(peroxispme@relifenatdfmtiwpd-reCiapto( agqm'si)qy methyl) - 2
aloha < b < giePdyPabeB] (PSR BterataragalEiicdidRdaondy; ¥ ey
-A% Ci% E;BAY- 938 exXarbiehBAY - (PRESSBES,8 ChbliahetRANIFAE - tetrbhdpd.- 20r
naphthalenyl) ethenyl) benzoic acid, known as TARGRETIN,
TARGRETYN, TARGREXIN; also known as LGD 1069, l__G 100069,
LG 1069, LDG 1069, LG 69, RO 264455); and
(36) GW-1536 (PPAR alpha/y agonist).
15
(B) Other insulin sensitizing agents include, but are not limited to:
(1) INS-1 (D-chiro inositol or D - 1, 2,3, 4, 5, 6 -
hexahydroxycyclohexane);
(2) protein tyrosine phosphatase 1 B (PTP-1B) inhibitors;
20 (3) glycogen synthase kinase-3 (GSK3) inhibitors;
(4) beta 3 adrenoceptor agonists such as ZD 2079 (R -N-(2-(4-
(carboxymethyl) phenoxy) ethyl) - N - (2 - hydroxy - 2 - phenethyl)
ammonium chloride, also known as ICI D 2079) or AZ 40140;
(5) glycogen phosphorylase inhibitors;
25 (6) fructose-1,6-bisphosphatase inhibitors;
(7) chromic picolinate, vanadyl sulfate (vanadium oxysulfate);
(8) KP 102 (organo-vanadium compound);
(9) chromic polynicotinate;
(10) potassium channel agonist NN 414,
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25 (2) Mglitol (3,4,5 - piperidinetriol, 1 - (2 - hydroxyethyl) - 2 -
(hydroxynethyl) -, (2R (2al pha, 3beta, 4al pha, 5beta)) - or (2R 3R 4R 5S) -
1 - (2 - hydroxyethyl) - 2 - (hydroxynmethyl - 3,4,5 - piperidinetriol, also
known as BAYOROSD4198AY M 1099, BAY-m 1099, BAYGLI TOL, DRicAmKAelessosd-YSET,

M GLI BAY, M TOLBAY, 30 PLUMAROL); 115 WD 2005/041959 PCT/ US2004/ 036028 (3)
CKD-711 (0 - 4 - deoxy - 4 - ((2,3 - epoxy - 3 - hydroxynethyl - 4,56

tri hydroxycy i - 42l 2 st nosyl - (1 -
4) - al pha - &[ﬁW l uco y%ann(;asﬁh%lleﬂg] r%%) (, 4 pH%ﬁylen% bisr%{ﬁg%(@éé (4)
emiglitate (4 (thlazelldjqu-I:aaﬂdlméﬁ) -+ 3, 4 5 - tr| hydroxy - 25 ‘
(hydroxyrreth é7 pi peridinyl) et hoxy) benzoic acid ethyl ester, also
known as BAY )1-5%, o MKC 542); (5) MOR 14 (3,4,5 - piperidinetriol, 2 -
(hydr oxymet hma)'ﬂ?ﬁ#ﬂ%t Hyl (2, 4 {(BbkothibZHdras 3 Me@h;fl?-l?h gbbeta)) -, also
known as N t'hyl deoxynojirinycin or Nnethylnoranoline); and 10 (6)

Vogl bose (3, 4namt@é@?§hyj benzoxgzole); hydroxy - 1 - (hydroxymethyl) ethyl)

rosi Lol . 3, 4 P SABEECBST a2 34 - cnBhehShy MoR 55F) <y

anmino) - 2 - C7alplh1eyd(&Aymbnﬂwophenymiewhymmras (A 17-1H)tkazdO 5128,  BASEN,
GLUSTAT, VOGLI ST 15 (E) tnsulins include regular or short-acting,

i nternedi ate-a de g, NRYd | ong-. acting insulins, non-injectable or inhaled
insulin, tis Jqps RRPS, VNG oi nositol),
i nsulin anal meésqggg (\6/1? |41ns{% ggH mé'?:%ﬁ @sﬁ%y&hﬂm&dﬁw& ences in the

nat woal ami no atmnxoseaméﬁce((%nmwmyl- 2rdBeduiflsormethyl) pemyl) éthylhl i n (insulin
m netics), and end AR r’rgthI ators. Exanples include, but are not limted
to: (1) Biota; amin yleste »

(16) AZM 134 (Alizyme),

(17) ARIAD;
(18) R 102380;

15 | (1 )PNU140975( - (hydrazinoiminomethyl) hydrazino) acetic acid;
(20) PNU 106817 (2 - (hydrazinoiminomethyl) hydrazino) acetic acid;
(21) NC 2100 (5 - ((7 - (phenylmethoxy) - 3 - quinolinyl) methyl) - 24—-

_ thnazohdmednone
(22) MXC 3255;
20 (23) MBX 102;
(24) ALT 4037;
(25) AM 454,
(26) JTP 20993 (2 - (4 - (2 - (5 - methyl - 2 - pheny! - 4 - oxazolyl) ethoxy)
benzyl) - malonic acid dimethyl diester);
25 (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);
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(2) LP 100; (3) (SP - 5 - 21) - oxobis (1 - pyrrolidinecarbodithioato - S,
S') vanadium 25 (4) insulin aspart (human insulin (28B - L - aspartic
acid) or B28-Asp- insulin, also known as insulin X14, |NA-X14, NOVORAPI D,
NOVOM X, owolN@sou® ; (5) insulin detemr (Human 29B - pCiHGIS2004/436028
oxotetradecyl) - L - lysine) - (1A - 21A), (1 B - 29B) - Insulin or NN
304); 116 WO 2005/ 041959 PCTI US2004/ 036028 (6) insulin Iispro ("28B - L -

| ysine - 29B
ixzhlnien anal (San‘ éﬁéndosuﬁ r@m&s %fk)”ét&rllsul |plhgﬁ{$@%5 I—éﬁﬁﬁ umiaUI\/AL%
|v:x 75/ 2583<i>r Huwmenmm &aﬁieﬂﬁ/) th&z(achme nzdelayieH%rEgbgi (h:Jmank(AZI -

ci ne -ar i ni ne insulin al so known as
EA&TUS oPTI 461 ﬁ%@ g:jsq @ﬁ'l- |1ﬁgé‘i%nc Suspensi on, extended (U tralente), also
known as HU j 5@._ NTg,_ nie%yl' @s%Hetp, I%k@fols‘ﬁsﬁﬁj‘éq (Lent e), a

70% crystal l i'ne” and 30% anbr phou nsuli n us ensi o knovvn as
LENTEB | LETI N | | pheoyL?2 KS)L; (pmpleﬁMOj_priqmc(a_@d HUI\/ULI N 50/ 50 (50% i sophane

Ut 2 SBR ERIEAAR S L2 b VAN AR | oprane

NOVCOLI N 70/ 30 Pgi&zdiidine -1 4NOMdbl 70/ 30 Prefil I ed (12) i nsulin isophane

suspensi on such as NPH I LETIN 11, NOVOLIN N, NOVOLIN N PenFill, NOVOLIN N
Prefilled, HUSH PRMB541E8) regul ar insulin injection such as |LETIN I
Regul ar, @éBULI N BR, NOVOLIN R PenFill, NOVOLIN R Prefilled,
20 HUIVULI N R %CL?PID@e ur{ '"U- 500 (Concentrated); (14) ARl AD;

10 . (36) CLX 0100, CLX 0101 CLX 0900, or CLX 0901;

(37) lkappaB Kinase (IKK B) Inhibitors
(38) mitogen-activated protein kinase (MAPK) inhibitors
p38 MAPK Stimulators
(39) phosphatidyi-inositide triphosphate
15 40) insulin recycling receptor inhibitors
( 1) glucose transporter 4 modulators
(42) TNF-o. antagonists -
(43) plasma cell differentiation antigen-1 (PC-1) Antagonists
(44) adipocyte lipid-binding protein (ALBP / aP2) inhibitors
20 - (45) phosphoglycané
(46) Galparan;
(47) Receptron;
( 8) islet cell maturation factor,
49) insulin potentiating factor (IPF or insulin potentiating factor-1);
25 (50) somatomedin C coupled with binding protein (also known as IGF-
BP3, IGF-BP3, SomatoKine);
(51) Diab Il (known as V-411) or Glucanin, produced by Biotech Holdlngs
Ltd. or Volque Pharmaceutical;
(52) glucose-6 phosphatase inhibitors;
30 (53) fatty acid glucose transport protein;
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(15) LY 197535; (16) L-783281; and (17) TE-17411. 25 (F) Insulin secretion
nodul at ors such as: (1) glucagon-like peptide-1 (GP-1) and its mnetics;

(2) glucose- insulinotropic peptide (G P) and its mnetics; (3) exendin and
its mmeti cWO20B/04W59 di peptyl protease (DPP or DPPIV) i maTaiseese3@2sch as

117 WD 2005/ 041959 PCT/ US2004/ 036028 (4a) DPP-728 or LAF 237 (2 -
pyrrolidinecarbonitrile,1 - (((2 - ((5 cyano - 2 - pyridinyl) am no) ethyl)

am no) acetyl), : - - 128 P - 728A, LAF - 237); (4b) P
3298 or P32/ )(dgf%%i‘%'m%%%%?m@% gr%e:m' no - 3 - nethyl - 5 pentanoyl)
- 1, 3 - thi @5)idldtamine:fructesexbphospiHaty affitiotsfdrasey @PaTy! - 1,2, 3,4 -

t et r ahydr oi soqui ngl ine - 3 - carboxylic acid); (4d) Valine pyrrolidide

(val pyr); (4e) MO Yalorbal kyl i soqui nol i none- 4- car boxyl at es and anal ogues
thereof; 10 (4f) SDzZ 272-070 (1 - (L - Valyl) pyrrolidine); (4g) TMC 2A, .

TMC- 2B, or TMZ2C, ‘(4h i.peptide nitriles (2-cyanopyrrgl odi des); 4i) CD26

i nhiditors: (Z‘Soém#ldggzw%gqgggr@,asq verglucass PRedete é@&dﬂ‘?@?%e%zjch gis :

AY- 279955; [ ' j e Ta but are not limted to,
e duea?g\%@)l;%@gyésy Exaiffies Hchudd ineflotifisiel? es:

pramin , tripro-anylin or pramintide acetate).- The
present conppirids rdimethgbiguaride 4e.¢.,iMetidrmin s &epoMed, Metformin 4 i ttle or 20

no i norease 11 hodh 48 Ahkioh"SAMETRORIERIdiorhh G STerdilih N9 PPAR
polymer)); and
10 . (2) metformin hydrochloride (N,N -dimethylimidodicarbonimidic diamide
monohydrochioride, also known as LA 6023, BMS 207150,

GLUCOPHAGE, or GLUCOPHAGE XR.

(D) Alpha-glucosidase inhibitors, which inhibit alpha-glucosidase. - Alpha-
15 ' glucosidase converts fructose to glucose, thereby delaying the digestion of
carbohydrates. The undigested carbohydrates are subsequently broken down in
the gut, reducing the p'ost-prandial glucose peak. Examples include, but are not
limited to:
, (1) acarbose (D - glucose, O - 4,6 - dideoxy - 4 - (1S -
20 (1alpha,4alpha,5beta,6alpha)) - 4,5,6 - trihydroxy - 3 - (hydroxymethyl)
- 2 - cyclohexen - 1 - yl) amino) - alpha - D - glucopyranosyl - (1 - 4) -
O -alpha-D - glucopyranosyi - (1-4) -, also known as AG — 5421,
Bay -g-542, BAY-g-542, GLUCOBAY, PRECOSE, GLUCOR,
PRANDASE, GLUMIDA, or ASCAROSE);
25 (2) Miglitol (3,4,5 - piperidinetriol, 1 - (2 - hydroxyethyl) - 2 -
'(hydroxymethyl) -, (2R (2alpha, 3beta, 4alpha, 5beta)) — or
(2R,3R,4R,58) - 1 - (2 - hydroxyethyl) - 2 - (hydroxymethyl - 3,4,5 —
piperidinetriol, also known as BAY 1099, BAY M 1099, BAY-m-1099,
BAYGLITOL, DIASTABOL, GLYSET, MIGLIBAY, MITOLBAY,
30 PLUMAROL);
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agoni sts. Oral anti-diabetic agents may include insulin, sulfonylureas,

bi guani des, neglitinides, Ad's, PPAR al pha agonists, and PPAR gamma

agoni sts, and dual PPAR al pha/ gamma agoni sts. 25 The present conpounds al so
may i ncr easwonens/oaxesy or |ipid netabolism providing a merhusdoosossososi ng
wei ght, losing fat weight, |lowering body mass index, lowering |lipids (such
as | owering triglycerides) or treating obesity or the condition of being

Cequost rani o3 FRR TR 130 ey SRS -BER; 5o AARimBINE- 43580 | cauct ase

30 i nhi bitors. tiSmeroty oqcbhax@eem t pi Bnileo) s aiphand sglotomgahddl TOREr ) |
ZOCOR(r), 118 05/ 59 PCT/ US2004/ 03 02 PR 1 AVACHAL(r), LESCOL(r),
\90@42)09'& veg 8g

and MEVACOR(r) 4 QPYRNeS s {hstht P m)d ‘(“F\(ﬂpéléad'ﬁ) ekowa Kogyo, Sankyo,
Novarti s) an@%@nﬁ@ 4r.e(|2eq§3q @grm5sj1.eg ﬂ%fwtnhfdtéky as .ADX- 159 (extended

rel ease | ovastatin | esti Locho Questran, Atrom d,
Lopi §l, and Tri (fbydfOEyIEQMI-éS mmermmdbetbmé@enaouc amglrathyj estefenlss i ncl ude

anti - hypert ensi t ensi n-converting enzynme (ACE)
i nhibitors (Ac §¥Vpaagse§’é\|§ %@]@59%2? Lot ensi n Mavi k, Monopri |
Primivil, UneyMOR Wi 6o pigatiinis 21 ydraaneaes o- e I\*ier(seﬁsuch as

Cardura, D| benz line, H{ M ni press, and ni zi de)
al pha/ beta adr é alphadbp %@E‘f‘%%@éﬁh: als0 kpPwy a6 Nor modyne, and Trandate),

cal ci um Chanmlm&ﬁ?ﬂé@&ﬁ@lﬁh’ﬁan%’?m %hop ,g@r dene, Car di zem

Covera-HS, Dl | soptin Nor vace, Plendil,

Progardia, P(&)db:giibasé((?; 4 Sdlideoxy 4z4(2 - Makcxyr 1 aﬂ'tyd\:tetmahyl) ethyreti cs,
angiotensin Il rece r.an onl st h as Ata Avapro, Cozaar, and 15
Di ovan), beta %?Bﬂg g'éab‘irhggff’é(yg‘ewkHfagp'BeWQBgogé’rDBT BR&dr en, Brevi bl oc,
Cartrol, |nder ahositshBl4ondidedsay-a4 ol (2 -gBFIRG S ar- (hpdokyrabthyesayi Toprol -

and Zebet a), vasodil ators %ﬂc ( lny on?t (fﬁﬁrgte yg ﬁ*’}n ndur, | sno,

I'sordil, |sordiaming)t2a§oséyd WMB‘!@&Y') 'N?'ﬁPdf"BYVB asp 7 bOMO R4 r ol i ngual
Spr ay, N trostgy dGL?@‘l‘?\Tt M) 1sTARd conbi nations thereof (such as
q%r K czem .

Lexxel, Lotrel,
15

(E) Insulins include regular or short-acting, intermediate-acting, and long-
acting insulins, non-injectable or inhaled insulin, tissue selective insulin,
glucophosphokinin (D-chiroinositol), insulin analogues such as insulin molecules
with minor differences in the natural amino acid sequence and small molecule

20- mirics of insulin (insulin mimetics), and endosome modulators. Examples
include, but are not limited to:

(1) Biota;
(2) LP 100; ‘
‘ (3) (SP - 5 - 21) - oxobis (1 - pyrrolidinecarbodithioato - S, S') vanadium,
25 (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);
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20 Lotensin HCT, Prinzide, Uniretic, Vaseretic, Zestoretic). 119 WO

2005/ 041959 PCT/ 52004/ 036028 F. Biol ogi cal Exanpl es Transfection assay
nmet hod for PPAR receptors HEK293 cells were grown in DVEM F12 nedi um

suppl ement edlowroash48% 5 FBS and gl utam ne (1 nvitrogen) parishdagiadsed in a
5% CO2 i ncubator at 37C. The cells were co-transfected using DVRIE-C
reagent (Invitrogen) in serumfree nedium (Opti-MEM Invitrogen) with two

manmal i an ex essl,on. BLES, o aj ni ng. ence coding for
the ligand b '%ﬂ%géﬁtéﬁgbgf‘L'g?ﬁ%‘?'Q%'AképP&@%mg’% Gy e yeast GAL4
DNA bi ndi ng(d0|n)ysf(BzmgPtds(B2ﬁ) hl%ahari?\sam’namlog redsd kreovar agwsepsrosequenﬁe of the
yeast GAL4 (UAS used to the re te The next
day, the nedi UM“ME‘ éNeﬁ?é@@&'dUWéﬂUM%@%LWg@éw hﬁﬁw\lvé@h 5%
charcoal treat (Hyclone) and glutamne. After 6 hrs the cells were

trypsini zed an see at a density of 50,000 cells/well into 96 well
pl at s and i (‘R)ubanlmrgl_amm(rglMar‘a(AZAb@MineTB&e@lrgisinaeBQZt-laeginiDE) treated with

test conpounds ,or vehigle i ncubat ed f above. Luciferase
reporter activiP§iias sm@ﬂ@‘%‘fr}? W%L@Eégygéﬁ)g@u@ﬁf erase Assay Kit

fromPr OWEQaEBC}EPNBJlEr pN e Ngéﬁswﬁ%)déﬁd@tﬂgm‘iléﬁtéb”h@bms No. 10459-014.
OPTI - MEM | uced Serum Medi um was éurc hased from G BCO (Cat. No. 31985).

St eady-d o LumHUN&B-éNAéQaVLRRALW urchased from 20 Promega (Part#

E2548) A VA bk ZRKATRhESATRONDTS MRl Aa ROlahERRs W LD 2

range of in VI/tro resu are rBpY Boe I've compoun data; in
somgQ cases, Mas@;rmﬂéplepbten%@kaom askENJUrE ILEﬂ"INlIIpHUM@hB\UILesrents wer e
taken. 25 Nat uréﬁbk/@llﬂ ifferent conpounds In Fornula (1) nmay have not have
activities any one conpound bel ow. 30 120 WD 2005/ 041959

PCT/ US2004/ OW%UMULIN 50/50 (50% isophane insulin and 50% insulin injection);
(11) HUMULIN 70/30 (70% isophane insulin NPH and 30% insulin
injection), also known as NOVOLIN 70/30, NOVOLIN 70/30 PenFill,
15 NOVOLIN 70/30 Prefilled;
(12) insulin isophane suspension such as NPH ILETIN 11, NOVOLIN N,
, NOVOLIN N PenfFill, NOVOLIN N Prefilled, HUMULIN N;
(13) regular lnsulln injection such as ILETIN 1l Regular, NOVOLIN R,
VELOSULIN BR, NOVOLIN R PenfFill, NOVOLIN R Prefilled,
20 HUMULIN R, or Regular U-500 (Concentrated);
(14) ARIAD;
(15) LY 197535;
16) L-783281; and
(17) TE-17411.

-u-l-

» (F) Insulin secretion modulators such as:
(1) glucagon-like peptide-1 (GLP-1) and its mimetics;
(2) glucose-insulinotropic peptide (GIP) and its mimetics;
(8) exendin and its mimetics;

30 (4) dipeptyl protease (DPP or DPPIV) inhibitors such as
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Table I. In Vit
(al pha) (gamm)

ro Data Conpound Structure . BC50 EC50 SC50 Nunber (delta)

nMnMnM 0O\ / CF31HO/ N\ Y 10 468 S 1"

SN 0O

\' / CF3 220155 ST~-SI OO\ / CFR33 HO/ N\ I 7.587 448 S S-N 0O

OCF3 4 HO NWQ.2005331939 643 S s-

SNO O\ / C(CH3)3

10

15 (5)

(4a) DPP-728 or LAF 237 (2 - pyrrolidinecarbonitrile,1 - (((2 - ((5 -
. cyano - 2 - pyridinyl) amino) ethyl} amino) acetyl), known as NVP -

DPP - 728, DPP -728A, LAF - 237);

(4b) P 3298 or P32/98 (di - (3N - ((2S, 3S) - 2 - amino - 3 - methyl -
pentanoyl) - 1, 3 - thiazolidine) fumarate);

(4c) TSL 225  (tryptophyl - 1,2,3,4 - tetrahydroisdquinoline -3-
carboxylic acid);

(4d) Valine pyrrolidide (valpyr);

(4e) 1-aminoalkylisoguinolinone-4-carboxylates and analogues thereof;

(4fy SDZ 272-070 (1 - (L - Valyl) pyrrolidine);

(4g9) TMC-2A, TMC-2B, or TMC-2C; ,

(4h) Dipeptide nitriles (2-cyanopyrrolodides);

(4i) CD26 inhibitors; and

(4j) SDZ 274-444;

glucagon antagonists such as AY-279955; and

(6) amylin agonists which include, but are not limited to, pramlintide (AC-

137, Symilin, tripro-amylin or pramlintide acetate).

The present compounds may also increase insufin sensitivity with little or

20 noincrease in body weight than that found with the use of existing PPAR gamma

agonists.

Oral anti-diabetic agents may include insulin, sulfonylureas,

biguanides, meglitinides, AGI’'s, PPAR alpha agonists, and PPAR gamma

agonists, and dual PPAR alpha/gamma agonists.

25 The present compounds also may increase fat and/or lipid metabolism,

providing a method for losing weight, losing fat weight, lowering body mass

index, lowering lipids (such as lowering triglycerides), or treating obesity or the

condition of being overweight. Examples of lipid lowering agents include bile

acid sequestrants, fibric acid derivatives, nicotinic acid, and HMGCoA reductase

30 inhibitors.

Specific examples include statins such as LIPITOR®, ZOCOR®,
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6 HO/ N\ 93 64 >3000 SNOO\ / C 7 HO/ N\ 18 186 >3000 S I" ~ S 121
WO 2005/ 041959 PCT/ US2004/ 036028 0 O\ OCF3 8 HO 2.8 28 >3000 S~-N ~ CI S-N

0OC 9 HOI N\ ~ 13 104 >3000 S" C S-N OHOOC C 10 N 102 476 >3000
5~ S-N O OvaEespu9MO / N\ 93 115 >3000 S~ CH3 5-N 0 PCT/US2004/036028

PRAVACHOL®, LESCOL®, and MEVACORS®, and pitavastatin (nisvalstati_n)

| (Niésan, Kowa Kogyo, Sankyo, Novartis) and extehded release forms tﬁereof,
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-con\/erting enzyme (ACE) inhibitors (Accupril,
Altace, Captopril, Lotensin ,Mavik, Monopril, Prinivil, Univasc, Vasotec, and
Zeétril), adrenergic blockers (such as Cardura, Dibenzyline, Hylorel, Hytrin,

10 Minipress, and Minizide) alpha/beta adrenergic blockers (such as Coreg,
Normodyne, and Trandate), c¢alcium channel blockers (such as Adalat, Calan,
Cardene, Cardizem, Covera-HS, Dilacor, DynaCirc, Isoptin, Nimotop, Norvacé,
Plendil, Procardia, Procardia XL, Sula, Tiazac, Vascor, and Verelan), diuretics,
angiotensin li receptor antagonists (such as Atacand, Avapro, Cozaar, and |

15 | Diovan), beta adrenergic blockers (such as Betapace, Blocadren, Brevibloc,
Cartrol, inderal, Kerlone, Lavatol, Lopressor, Sectral, Tenormin, Toprol-XL, and |
Zebeta), vasodilators (éuch as Deponit, Dilatrate, SR, Imdur, Ismo, Isordil, Isordil
Titradose, Monoket, 'Nitro~Bid, Nitro-Dur, Nitrolingual Spray, Nitrostat, and
Sorbitraté), and combinations thereof (such as Lexxel, Lotrel, Tarka, Teczem,

20 Lotensin HCT, Prinzide, Uniretic, Vaseretic, Zestoretic).
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O\ / C CH3 12 HO\ 27 68 669 ~ SN 0 O/ CF3 13 HON\ 5.2 34 640 S i
FSN O0HOO\ , OCF3 14 >1000 736 >3000 SN OC OC 15 HO/ N\ >1000
>3000 >3000 SN O CF3 N ~ \ 26 425 >3000 16 HO S ~ N 122 WD 2005/ 041959
PCT/ US2004/W06028419® JL ' O, OCF3 17 HO -L 58 656 >3000cTNS2004/036028

F. Biological Examples

Transfection assay method for PPAR receptors

HEK293 cells were grown in DMEM/F12 medium supplemented with 10%
5 FBS and glutamine (Invitrogen) and incubated in a 5% CO; incubator at 37°C.
The cells were co-transfected using DMRIE-C reagent (Invitrogen) in serum free
medium (Opti-MEM, Invitrogen) with two mammalian expression plasmids, one
containing the DNA sequence coding for the ligand binding domains of either
PPARa,g or d fused to the yeast GAL4 DNA binding domain and the other
10 containing the promoter sequence of the yeast GAL4 (UAS) fused to the firefly
luciferase cDNA reporter. The next day, the medium was changed to DMEM/F12
medium supplemented with 5% charcoal treated serum (Hyclone) and glutamine.
After 6 hrs the cells were trypsinized and seeded at a density of 50,000 cells/well
into 96 well plates and incubated overnight as above. The bells were then
15 treated with test compounds or vehicle and incubated for 18-24 hrs as above.
Luciferase reporter activity was measured using the Steady-Glo Luciferase
Assay Kit from Promega. DMRIE-C Reagent was purchased from GIBCO Cat.
No.10459-014. OPTI-MEM | Reduced Serum Medium was purchased from
GIBCO (Cat. No. 31985). Steady-Glo Luciferase Assay Kit was purchased from
20 Promega (Part# E254B). |

A variety of example compounds have been made and tested, with a
range of in vitro results. Below are representative compounds and data; in some
cases, where multiple ECgo’'s are shown, multiple measurements were -taken.

25 Naturally, different compounds in Formula (l) may have not have activities
identical to any one compound below. ' '

30
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OS OC 17 18 HO N 237 >3000 >3000 S~ NS OC O/ C 19 HO, N 229
>3000 >3000 SN o C 020 HOI \ 148 297 >3000 SSNOF O, CF3 21 HO,
N3 85 >3000 O- IT SNO 11 O22 HO N 534 643 >3000 O- S-N 0 CF3 23 HO
3.05 94 >3080206/40K9® HOO -60 OCF3 PCT/US2004/036028

Table 1. In Vitro Data

Compound Structure | ECso | ECso ECso

Number , (delta) | (alpha) | (gamma)
‘ nM nM nM :
0 , o
4y o)k/o | CF4
1 N 10 468
‘ s

~ S§—N

o

0 CFa .
2 HO/U>< \©\ \ 20 | 155

: ‘s/\//

S_—.._
o
3 Ho)j>< \@ \ 7.5 | 87 |448
Y

S—N |
B | o
. 0. OCF;
4 HO/BQ\@\ \ 32 | 33 | 11643
5 :
‘ S—N .
O v | -
| o | CHy
5 HO& @ \ 47 | 222 | >3000
’ S
, ‘ S—N .
(@) .
O C(CHg)3
HO&
6 @ N 03 | 64 | >3000
s
S—N
0]
) 0] Cl
o&
;7 " @ \ 18 | 186 | >3000
. S/ﬁé l
S—N :
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24 N 12.3 93.5 >3000 S-NOC OCF3 25 HO, N 13 96.8 >3000 S-N 123 WO
2005/ 041959 PCT/ US2004/036028 O Cl CI 26 HO 113.8 503.7 >3000 S-NO p C
27 HO 9.3 123 >1000 INCI O HOp I \ CF3 28 S~NIN 1.7 37.3 465 S The
conpounds iwoO7Teuslog198 are al so of interest, which have beenusedeosesamd t est ed
| i kewi se. 5 Table 2. In \ﬁtro Data for Conpounds of Interest Conpound
Structure EC50 EC50 EC50 'of Interest (delta) (al pha) (ganma) nM nMnM O
C HOO C a N\ 412 >3000 >3000 ‘

OGF;
8 HO& \©\ 28 | 28 | >3000
s |
O Cl :
9 HO& \@ " 13 | 104 | 3000
N cl
S—N
5 ' |
0 cl cl
o&
w0 " b\ z 102 | 476 | >3000
ST
S—N_
O
o CHs ,
By
| b\ z 93 | 115 | >3000
| S CHy |
s—N
Q .
O CH
HO& 3
12 @ z 27 | 68 | 669
| | S—N_
9 , A
O CF
o&; 3
3 " \[j \ 52 | 34 | 640
Y F .
s—N
OCF, |
14 >1000 | 736 | >3000
s/\/
S—"N
15 /b @\ >1000 | 3000 | >3000
s/\(
S——N
0 ‘ CFa
o | |
16 \é\ \ 26 | 425 | >3000
SN
N—8
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SSNOOF OF b HOI F 1.6 >3000 >3000 S i
2005/ 041959 PCT/11S2004/ 036028 F F H O el

\' NS OF

~0 Fc HOF 4.5
>1000 >3000 S SN OHO-O\ FFd/ I F 150 >3000 >3000 S-N 124 WO

37 >3000 >3000 S I N O-0

f HO 20 >30w020B800059 ON O ~O CF3 g HO PCT/US2004/036028
O o]
@) OCF
Ho” < @ 3
17 58 | 656 | >3000
S/\er\ ;
N—S
o |
18 | \@ 237 | >3000 | >3000
s/\/
N—8
19 HOJ>< \@ 229 | >3000 | >3000
s/\(
N—8§
20 HO& @ 148 | 297 | >3000
o/\(
S—--N
F
o ' CFa
HO& ‘
21 ﬁj\ N 3 | 85 | >3000
0y
S—-N
2 HO& \@ 534 | 643 | >3000
O/Y
. S—-—N
0]
o) CFaq
2 HOJ>< \©\ q 3.05 | 94 | >3000
07N
S—N
0]
y O&o . OCF,4
2% " 123 | 935 | >3000
07N :
S—N )
0 Cl
O OCF3
0"
25 |" @\ N 13 | 968 | >3000
0N
S—N
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1.5 2208 >3000 S I NO The followng are the physical data of these
conpounds of interest (a- g): CC HOdd 0 S-N a

2{4-[3-(3,4-Dichl oro-phenyl)-[7,2,4]thi adi azol -5-yl net hanesul tinyl]-2-me 5
t hyJ- phanoxWp-2005(#1980- pnpl Wi ¢ aci d Conpound a: 1HNVR ( 30O TRHS2004/084828 d6) 5
8.16 (d, J=1.8 Hz, IH, 7.99-8.02 (dd, J = 1.8, 8.4 Hz, 1 H, 7.77-7.80
(d,J:8.4Hz,1H),734(s 1H 7.25 (d, J =84 H, 1 H), 6.78 (d, J

= 8.5 Hz, 1 H)y—4 _éeciuu.m, 1024 2 42 (< 3Ly 1. 46
(s, 3H)|, 1.40 (4 ; 484 (I\/Hr Anal Cal cd for
C20H15612N20452.| (HatORRO™™ A8.76; H, Found: {0, 48.62; H,
3.58, N, 5266. 1 O > 19 9 IRCT/ 004/036)0121§8 h 5087 b?3q00/ | CFy s
Ns b
{2- Met hyyl -4-5-(4- I rifl uor onet hyl SgNenyI 1 Scthiazol.-3iyl net hyl sul t gnyl ] - phen
day}-acltic acid oun : 1H NMVR (300 , CDCI3) 8 7.69{(d, J=(8.7 Hz, 2
H, 7.656 (d, J|= 735(s Gl 7.18 ($, 1 Hf, 7.16{(m 1 H),
6.64 (d, Joz 8.4 6(3 4.17 {( 93 2| Hip3 2, zgl(m 3 H; M
(ES) mz: 440 (I\/I+H+) Anal rC2 JGFFBNOBS%E.O.G H2O C, |53, 35; H,
3.85; N—3-131: .uu. u, 5+—N—2-944+—6
28 HO& \©\ /\/< 17 | 373 | 465
The compounds in Table 2 are also of interest, which have been made
and tested likewise. '
5 Table 2. In Vitro Data for Compounds of Interest
Compound Structurg ECso | ECso ECs
‘of Interest _ | (delta) | (alpha) | (gamma)

nM nM nM

o Cl ‘
o cl
a | O \(j N 412 | >3000 | >3000
SN ,
. s—N
0 i
HO)J\/O F |
b : ‘ 1.6 | >3000 |- >3000
ST
N—S .
9 F
HO/U\/O ' :_: '
c ' 4.5 | >1000 | >3000
s o
9 F
PN F
d F 150 | >3000 | >3000
S
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HQJ' b~v0O i\ /I CF3 s/ \ s-N

(2-Met hyl -4-(3-(4-tdfl uoronet hyl - phenyl }i sot hi azol -
y)-acetic acid Conpound c: 1H NMR (300 MHz, CDCI3) 8 7.96 (d, J= 8.
H, 7.67 (\@Ip2005£948.592 Hz, 2 H, 7.32 (s, 1 H),
7.19 (dd, J 8.4, 2.2 10 Hz, 1 H), 6.63 (d, J= 8.4 Hz,
H)y, 4.26 (s, 2 H, 2.23 (s, 3 H; M5 (ES) mz: 440 (N%FH)
C20H16 7 54500, H,"3767, T CT 54730

N3 19 Fou
3. 06. “\W)E@] 01\ /s d F
4-0r1 | P uo pl hy) - phen I h 4- %&gp
Corrpound , M

(2- Met hyl - 4- [ 3-

oxy) - aclet i c® aci

(s, 4 H, 15 7.]01 (s, 99 f(m] 1 H), 6.6p = 8.2
s, 2 H, 214 (s, H; M5 (ES | 440 (
6E3NORS?2: C 54.66; H 3.67: N Found:

1 H,
Anal .
H;

B

3

)] f'

O~

’ |\/++H’+) .
C. 54

Cal ed.

1y,

5-yl met hyl sul f any0- phenox

1 Hz, 2

7.24 (d, PETAIS200/034928 1 H)
4. 67 (s,
Cal cd. For
52: N,

2

anyp- phen

H, 7.75
4. 67
\nal . .
1. 54; H,

(s, 2 H, 4.10 (
For_C20oH
3.01. 126 2005f 041959 PCT/U82004/03 [\ /[ HO2
eBO00s
B.67 (
1 H, 7,6

3. 53;

| 3009 |

pbrs; 1 |

b (d, J%

C CF3 5"

- phenoxy)
1), 8.35
8.0 Hz,

J TI= 1. Hz,
L5 (s,]3 H;

1.5 2208

[ H, .

VB ( ES)
>3000

73 (d, J=
mz: 434

1

2-{4-[3-(3,4-Dichloro-phenyl)-{1,2 4}thiadiazol-5-yimethanesulfinyl]-2-me
thyi-phenoxy}-2-methyl-proplonic acid

Compound a: 'HNMR (300 MHz, DMSO-dg) 5 8.16 (d, J = 1.8 Hz, 1H),
7.99-8.02 (dd, J = 1.8, 8.4 Hz, 1H), 7.77-7.80 (d, J = 8.4 Hz, 1H), 7.34 (s, TH),
7.25 (d, J=8.4 Hz, 1H), 6.78 (d, J = 8.5 Hz, 1H), 4.84-5.05 (dd, J = 3.6, 8.6 Hz,
2H), 2.12 (s, 3H), 1.46 (s, 3H), 1.40 (s, 3H); MS (ES) m/z: 484 (M+H+); Anal.
Calcd for CogH1sCl2N20455.0.40H,0: C, 48.76; H, 3.85; N, 5.69; Found: C, 48.62;
H, 3.58; N, 5.56. |

10
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O Ho "o CF3 ON f

(2-Methyl -4-[3-(4-trifluoronethyl-phenyl)-isoxazol -5-yl net hyl sul fanyl | - pheno
xy l-acetic acid 10 Conpound f: as a white solid; 1H NMR (300 WMHz, CDCI3) 6
7.87 (d, J=wo@ows/okws9 2 H), 7.70 (d, J= 8.0 Hz, 2 H), 7.PET(G52003/034P28 7. 20
(dd, J=8.3, 1.9 H,,1 H, 6.65 (d, J= 83 H, 1 H), 6.34 (s, 1 H, 4.68
(s, 2 H, 4.10 (s, 2 H, 2. 24(s 3 H; M5 (ES) mz: 446 (M:Na+). 15 [0l
,~ HOB" CF3 N 4

(2-Methyl -4'"f5-(4-trifluor nyl ) o &zol - 3-yl met hyl sul fanyl | - pheno
Xy)-acetic aC|d Corrpound g as fWHd 1H NWR (300 MHz, CDCI3) 5
7.84 (d, J 8.2 Hz, 7.71 (d,5JT=18 7.22 (d, J-16Hz
1 H, 717(C]d J:2084 2.1 Hz, ,663(d J-84Hz 1 H), 6.56

1 4.65 (Soure A e : 43959 . BCTI US2004/ 036028
(H)S, 3. oy (s, 3 I(-i)%M ay't&iz‘ﬁ”gé‘h’m e ‘";zal\ém'a%%qé%aﬁi@dﬁ For C20H, 6F3NO4S:

C, 56.73; H 3.81; 1331 Found C 56. 76 H 3.46; N, 3.20. G Oher
Enbodi ment s (Bonnp@um@at M@M%@WWCCBQ@ 33t69 (b JimB iz, chHA7e65 | | ust r at ed

in the IS S n a ons and
nodi fi ca&' aﬁz, @j('a’r@eﬁrﬂcm 91& @bgﬁgl iﬁg’ﬂt y@ Q%ﬁ?‘sg %to?Hﬁ di nary
skill im H)e4 86 (s, aH) sth (s, HE 2, zmgoelmpm&s(E@)m/aimwmfn Areg. scope of
t he i nventi on. :gu Ilcatlons C|te herein are incorporated in their
enti rket yC@,erE@fe@@hh@aN 3 2 6H20 53 35 385 N 3.11. Found: C 53. 20

H, 3.51; N, 2.91.

. flwg

{2-Methyl-4-{3-(4 tnﬂuoromethyl phenyl)-lsothlazoks -yimethylsulfanyl]-phenoxy}-acetic acid

Compound ¢: 'H NMR (300 MHz, CDCl3) § 7.96 (d, J = 8.1 Hz, 2 H), 7.67
(d, J=8.2 Hz, 2 H), 7.32 (s, 1 H), 7.24 (d, J=1.7Hz, 1 H), 7.19 (dd, J= 8.4, 22
10 Hz, 1H), 6.63(d, J=8.4 Hz, 1 H), 4.67 (s, 2 H), 4.26 (s, 2 H), 2.23 (s, 3 H); MS
(ES) m/z: 440 (M+H*). Anal. Calcd. For CaoHigFsNO3S;: C, 54.66; H, 3.67; N,
3.19. Found: C, 54.30; H, 3.52; N, 3.06. |

CFg
o)
saae!
N
s \ S'N

{2-Methyl-4-[3-(4-trifluoromathyl-phenyl)-isothiazol-4-yimethylsulfanyi]-phenoxy}-acetic acld

Compound d: 'H NMR (300 MHz, MeOH-dy) § 8.56 (s, 1 H), 7.75 (s, 4 H),
15 7.01(s, 1H),6.99 (m, 1H),6.66 (d, J=8.2 Hz, 1 H), 4.67 (s, 2 H), 4.10 (s, 2 H),
2.14 (s, 3 H); MS (ES) m/z: 440 (M+H*). Anal. Calcd. For CooH16F3NOsSy: C,
54.66; H, 3.67; N, 3.19. Foynd: C, 54.54; H, 3.53; N, 3.01.
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128 What is clainmed is: 1. A conpound of Fornula (1): OHR Oer RR Ra RS
Rg YRZ RN S Werein mis 1,2 or 3; nisOorl; Xis Sor 0; Yis S CH2
or 0; R and R2 are independently selected fromH, C, _a alkyl, Cl.3 al koxy,
hal o, and -WP3Rs/04berein each of R and Rb is i ndepen®€MtUS§00483682% ed from
Hand C,_4 alkyl; each of R3 and R, is independently selected fromH, halo,
cyano, Cl.4 alkyl, Cl1-3 al koxy, and NR Rd, wherein each of R, and Rd is

i ndependently selected fromH and C 1-4 al kyl; and wherein at |east one of
R3 and R4 is not H and each of R5 and R6 is independently selected fromH,
Cl1.5 alkyl, C ., alkoxy, .5 C (C3.5 cycloalkyl)C _3 alkyl, and
NR, Rf, wherein each of R : tly selected fromHand C .,
al kyl; or R, and R6 together to b cycloal kyl, or spiro 5- or
6-membered  het erocycl yl having betwee and 3 heteroatons selected fromO,
S, and N, and each of R7 and Re is |r;dependently selected fromH Cl1.5

al kyl , and C3.5 cyemeglsyhruonndhy-genplhddrdgodydtagihdngty-aeacept abl e salt thereof.
129 2. A conmpound of claiml1, wherein mis 1 or 2. '3. A conpound of claim
1, wherein mis 1. 4. A conpound of claiml, wherein nis 1. 5. A conpound

of claim1, viighPolnde tH RME (40D MPEPAETH-Af) 58.87 Tbrk; 1\WM)e8 S5 b, S S or 0.
5 H),7.78 (d, J=83Hz,2H),7.70 (s, 1 H), 7.69 (d, J=8.0Hz, 2 H), 7.14 (dd, J =
8.4,22 Hz, 1 H),7.09 (d, J=1.6 Hz, 1 H), 6.73 (d, J= 8.4 Hz, 1 H), 4.65 (s, 2
H), 4.08 (s, 2 H), 2.15 (s, 3 H); MS (ES) m/z: 434 (M+H").

. |
Hojvoﬁ cFy
S - )
O—N

f
{2-Methyl-4-[3-(4-trifluoromethyl-phenyl)-isoxazol-5-ylmethylsulfanyl]-phenoxy }-acetic acid

10 '
Compound f: as a white solid; 'H NMR (300 MHz, CDCl,) § 7.87 (d, J =
8.1 Hz, 2 H), 7.70 (d, J= 8.0 Hz, 2 H), 7.25 (s, 1 H), 7.20 (dd, J= 8.3, 1.9 Hz, 1
H), 6.65 (d, J=8.3 Hz, 1 H), 6.34 (s, 1 H), 4.68 (s, 2 H), 4.10 (s, 2 H), 2.24 (s, 3
H); MS (ES) m/z: 446 (M+Na”).
15

ﬁ“ﬂﬁ

(2-Methyl-4-[5-(4-trifluoromethyl- phenyl) xsoxazol 3-yImethylsulfanyl]-phenoxy }-acetic acid

Compound g: as an off-white solid; '"H NMR (300 MHz, CDCls) 5 7.84 (d, J
=82 Hz, 2H), 7.71 (d, J=8.3 Hz, 2 H), 7.22 (d, J = 1.6 Hz, 1 H), 7.17 (dd, J =
20 84,21 Hz 1H), 6.63(d, J=8.4 Hz, 1H), 656 (s, 1 H), 4.65 (s, 2 H), 4.05 (s, 2

127



7. A conpound of claiml1l, wherein Yis S. 8. A conpound of claim1l1, wherein
Yis O 9. A conpound of claiml, wherein R, is selected fromH, C .2 alkyl,
C, _Z alkoxy and halo. 10. A conpound of claiml, wherein R is selected
from hal o, Wee§4198d net hoxy, and if methyl or net hoR§¢T/U2004E36035e
substituted or unsubstituted. 11. A conpound of claiml1l, wherein R2 is H
hal o, nethoxy, or nethyl. 12. A conpound of claiml, wherein R2 is H,

fluoro, ,Qr,chlQra. hai , Q) c and R4 is
i ndepencrgn?%? @é?e}é)t}gdcﬁ {trst?m ﬁ,' Hﬁfgwélﬂﬁ 15%%1%%5?{?2%%&%(@4% NR, Rd. 14.
A conpowgsd7HH,a.81 nN13.3dh doend: @ath7efH,RB4GIMNE F20.i s i ndependent |y sel ect ed
fromH fluoro, chloro, C _Zalkyl, and C, _Z al koxy. 15. A conpound of claim
1, wherein each of R3 and R4 is independently selected fromH fluoro,

chl oro, @ephydr EFBdYINents ri fluoronmethyl, trifluoronethoxy, difluoromethyl,
di fl uoronet hoxy, fluoronethyl, fluoromethoxy, trifluoroethyl, and
triflSuoroet hoxy. 16. A conpound of claim1l1l, wherein each of RS and R6 is

i ndependent | e \ | . 130 17. A
conpound of é‘l’lr%#ﬁ%ﬁrsgﬁéﬁgﬁhﬁgltegloégﬁﬁg%logfﬁgélu%a%géh%é'mt hyl , met hoxy,
ethyl, afscuselonoexamples, the chirhehelein. s¥hkmiscatigptationslandehodifigationst hyl |
ethyl, and et hoxi/_. 18, A con;pound of claim ], whg,gei each of R7 and R8 is .
i ndepenciiihe jnvestige Wikbe ABRRANGIRR PerEoR ohPidiiary il TNheRhBRAEUER claim 1,
wherein : ! : i iofet ; . 20. A
corrpound‘ﬂ ggr %‘F‘g?‘?ﬁ@&qﬁ %I?gﬁ/étggﬁh%][&% %gé gﬁfgeégve%ﬁstloﬂ? %lwiﬁé%sn‘g?t%d of claim
1, witer giarels drs igporgotatedsindheioentivety by mierebced fromH, C 1.2 alkyl, C 1.2
al koxy, and hal o, each of R5 and R6 is independently selected fromH, Cl-3
al kyl, and Cl1.3 al koxy; and each of R7 and R3 is independently sel ected
fromH and C1.3 al kyl. 22. A conpound of claim11, wherein mis 1 or 2 and n
is 1. 23. A conmpound of claiml1l, wherein each of R3 and R, is independently
selected fromH, fluoro, chloro, Cl1.2 alkyl, and Cl_2 al koxy; and R, is
selected fromH, Cl_2 alkyl, Cl.2 al koxy and
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hal 0. 24. A conpound of claim1l, wherein each of R3 and R, is independently
selected fromH, fluoro, chloro, nethyl, nethoxy, trifluoronethyl,
trifluoronmethoxy, trifluoroethyl, and trifluoroethoxy. 25. A conpound of
claim1l, wherein mslor2; nisOorl; Xis Sor O0; Yis S CH2 or O R and R2
are independently selected fromH, Cl1.4 alkyl, Cl.3 al koxy, halo, and
-NRaRb, wherein each of Ra and Rb is independently selected fromH and Cl4
al kyl; 131 £ ¢ch of R3 and R4 is independently selected fromH, halo, cyano,
Cl- 4 al kyl V&S #0edidxy, and NRCRd, wherein each of R and Rd is

i ndependently selected fromH and Cl.4 al kyl; and wherein at |east one of
R3 and R4 s nof cdihpob@fdl FefmuBRand R6 is independently selected fromH C1.5
al kyl, Cl1.5 al koxy, C3.5 cycloal kyl, (C3.5 cycloalkyl)Cl.3 alkyl, and
NRaRf, wherein each of Re and Rf is independently selected fromH and Cl4
al kyl; or R5 and R6 together to form Spiro C3.6 cycl oal kyl; and each of R7
and R8 is indepeggently selqgted fromH and C1.2 al kyl. 26. A conpound of
claiml, whereinjmis 1 or 2 nisOorl; Xis Sor O; Yis Sor 0; RlL and R2
are independentl,. ’ .2 al kyl, Cl1.2 al koxy, hal o, and
-NRaRb, wher eigQ b”i $8 i ndepepgém | ected fromH and C
1.4 al kyl; each ofgR} § | ndefendent | kcted fromH, hal o, cyano,
Cl.4 alkyl, C1.3 alko > ARCRd enNei n of R and Rd is

i ndependently sel ected from By xafid™Wherein at | east one of
R3 and R4 is not H each of R5 and dependently selected fromH, Cl1.3
al kyl, Cl1.2 al koxy; and each of R7 and~Rg is H 27. A conmpound of claim1,
selected from |

Wherein

mis 1,2 or 3;
nis0Qor1;

Xis SorQ;

Yis S, CH, or O;

R, and R; are independently selected from H, C,4 alkyl, C.5 alkoxy, halo, and -NR,R,, wherein

each of R, and R;, is independently selected from H and C ,_4 alkyl;

each of R, and R, is independently selected from H, halo, cyano, Cy.4 alkyl, C4.; alkoxy, and
NR.Rq, wherein each of R; and Ry is independently selected from H and C 1.4 alkyl; and wherein
at least one of R; and R, is not H; and

each of R; and R is independently selected from H, C,.5 alkyl, Cy.5 alkoxy, Cs.5 cycloalkyl, (Cs.5
cycloalkyl)C,_; alkyl, and NRR;, wherein each of R, and Ry is independently selected from H and
C 1.4 alkkyl; or Rs and Rg together to form spiro Cy 4 cycloalkyl, or spiro 5- or 8-membered
heterocycly! having between 1 and 3 heteroatoms selected from O, S, and N; and

each of R; and Ry is independently selected from H, C,5 alkyl, and C,_5 cycloalkyl;

or a pharmaceutically acceptable salt thereof.
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2- Met hyl -2-{2-met hyl -4-[3-(4-trifluoronethyl-phenyl)-[1,2,4]thiadiazol -5-ylm
et hoxy] - phenoxy}- propionic acid,

2- Met hyl - 2-{2-net hyl -4-[3-(4-trifluoronethoxy-phenyl)-[1,2,4]th iad

i azol - 5-yl met hoxy] - phenoxy} - propionic acid,

2- Met hyl -2-[2-met hyl -4-(3-p-tolyl-[1, 2, 4]thiadi azol - 5-yl nmet hyl sul f anyl ) - phen
oxy]-propionic acid, 132 2- {4-[3-(4-tert-Butyl-phenyl)-][

1, 2, 4] t hi adi azol - 5-yl met hyl sul fanyl ] - 2- net hyl - phenoxy} -2-nmethyl- propionic
acid, 2-{4-[3-(4-Ch |oro-phenyl)-[ 1,2,

4] t hi adi azol2- 5-Av¢tompbimd of dibirenh yh¢reid-mmieti y2.- phenoxy} - 2- met hyl - propi oni caci d,
2-{4-[3-(3-Ch loro-4-trifluoronethoxy-phenyl)-[ 1,

géfLThladlagpl 5%3%&3%%Q¥Lgmymtheﬂ¥lé1? met hyl - phenoxy}-2-net hyl - propionic
2-{4-[3-(3,4-Dichl oro-phenyl)-[1, 2, 4] thiadi azol - 5-yl net hyl sul fanyl ] - 2- et hyl
- phenoxy} - 2-ng - Or oOpLony id,.. 2-{4-[3-(2,4-Dich | oro-phenyl)-[1,2,
4]thiadiazo%l5f§Pﬁg?H9f§Ehﬁ?gﬁygfbgjzﬁthyI-phe noxy}-2- nmet hyl - propionic

aci d,

2-{4-[ 3- (3, 4: D nedripplinddielar 9, whared X43 Dhi adi azol - 5- yl net hyl sul f anyl ] - 2- et hyl
- phenoxy} -2-nethyl- propionic acid, 2- { 4-[3-(3-Chl oro-4-nethyl-phenyl)-]
1, 2, 4] t hi adi azol -5-yl met hyl sul fanyl ] - 2- met hyl - phenoxy}-2- met hyl - propi oni c
aci d, 2-{4-[3- ("comraendsf glaimy 1. herendnefeyP- phenyl ) -[ 1, 2, 4]t hi ad

i azol -5-yl met hyl su | fanyl]-2-nethyl - phenoxy}-2-nethyl -propionic acid,
1-{2-Methyl -4-[3-(4-trifluor t hoxy- phenyl )-[1, 2, 4] t hi adi azol - 5-yl net hyl su
fanyl]-phenngf§q%g§5T%%8ﬁFhﬁg§gFné%@ ic acid, 1-{4-(3-(3,

4-Di chl oro-phenyl )-[1, 2,4]thiadiazol-5-yl nmet hyl su

| fanyl ] -2- mgt hyA cdpRorof brinfty GheR@vigpecar boxylic acid,

2- Met hyl -2-{2-nmet hyl -4-[5-(4-trifluoronethyl-phenyl)-[ 1,2,4]th

i adi azol -3-yl nethylsu | fanyl]- phenoxy}-propionic acid, 2-{4-(5-(4-Ch

| or o- phenyl 8- [ Acgonibound of claim 1, wherein R is selected from H, C,., alkyl, C;., alkoxy and halo.

4]t hi adi azol - 3-yl net hyl sul fanyl ] - 2- et hyl - phenoxy} - 2- met hyl - propi oni ¢ aci d,

10. A compound of claim 1, wherein R, is selected from halo, methyl, and methoxy, and if

methyl or methoxy, Ry may be substituted or unsubstituted.
11. A compound of claim 1, wherein R, is H, halo, methoxy, or methyi.
12. A compound of claim 1, wherein R, is H, fluoro, or chloro.

13. A compound of claim 1, wherein each of R; and R, is independently selected from H,
halo, Cy.4 alkyl, C1; alkoxy, and NR.R.

14. A compound of claim 1, wherein each of R; and R, is independently selected from H,
fluoro, chloro, C4.;alkyl, and C;_, alkoxy.

15. A compound of claim 1, wherein each of R; and R, is independently selected from H,
fluoro, chloro, methyl, methoxy, trifluoromethyl, trifluoromethoxy, difluoromethyt, difluoromethoxy,

fluoromethyl, fluoromethoxy, triflucroethyl, and trifluoroethoxy.

16. A compound of claim 1, wherein each of Rs; and R is independently selected from H, C5

alkyl, and C,_jalkoxy.
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2-{4-[5-(4-1 sop ropyl-pheny 1)-[1,2, 4]thiadiazol-3-ylnethyls

ul fanyl ] -2-nmet hyl -p henoxy}-2-nmethyl- propionic acid, 133

2- Met hyl - 2-{2-net hyl -4-[5-(4-trifluoronet hoxy-phenyl)-[1,2,4]thiadiazol -3-yl
met hyl su | fanyl]- phenoxy}-propionic acid,
2-{4-[5-(4-tert-Butyl-phenyl)-[1, 2, 4]thiadiazol -3-yl et hyl sul fanyl ] - 2- net hyl
- phenoxy} -2-nethyl- propionic acid, 2-Methyl-2-f

2-methyl -4-[3-(4-trifluoromethoxy-phenyl)-[

1, 2, 4]t hi adi azol - 5-yl net hyl sul fanyl ] - phenoxy}- propionic acid,

{ 2- Met hyl - 417 .3-A @ntpeurid of gpionie wherein ghleapy bre-qf R; andR«!hinaltiylarethoxs-gthyh@nhy| sul f an
)2/| %\/‘EFEGPogaﬁogy;%fhﬂe%thzﬁggé‘ecﬁedtfrqn} T methoxy, mﬁthlyl, etﬂyl, anld ethoxy. o 4t

- yl -2-{2- -4-13-(4-trifluoro - phe -

hi adi azol - éé'yl B ERYRauT {’ff" F']“-’“ebeﬁ‘e?%@&wf}%ﬁﬁ%& '8@#958%@ s%l?FL“é’%é? A - 2-
{4-] 3- (4-t@isfalkvor omet hyl - phenyl ) -[ 1, 2, 4] t hi adi azol - 5-yl net hyl sul f anyl ] - pheno
Xy}- propionic acid. 28. A conpound of claim1, selected from
2-thhy|-2-%§-ne&£ﬁl-4- 3-%ﬁ-trifJuoronethoxy- henyl)-[lJZ 4]t hi a

di azol - 5- yI'fet HyFERPESERI PR bmarER e ot GpT Brif £ 2a fhg other is H, methyl, or
2-{4-[3-(3etighl oro-4-trifluoronethoxy-phenyl)-[1,2,4]thiadiazol -5-yl net hyl su
fany 1]-2-nethyl - phenoxy}-2-nethyl-propionic acid, 2-Methyl-2-{2-nethy

| -4-[3-(4-trifl t hyl - ph Y- 1,2, 4]thiadi | -5-ylmet h - ph -
pr opi[oni(c aéql.d Plxjc(:)orm%ggnd o>f/c|ai% 16:\r\}v er)ein[each ofh7l\nd I%aai'sll-l.azo ylne oxy] - phenoxy}

2- Met hyl -2-{2-nmet hyl -4-[3-(4-trifluoronmethoxy-phenyl)-[1,2,4]thiadiazol -5-yl
met hoxy] - phgnox - i QR l AHA4-13: (3.4~ - n 41,2,
4]th iad i a%g] é}°‘§/’i"‘r’r%?‘5??§fi°gﬁ‘l‘ ﬁ'f"g“(r\?ﬁ?}’f %-dr'rgt'%sg?{% 'ﬁésr[%% e?ggﬂep?ﬁy'}/?'l‘%r%pi oni ¢
aci d, 2- Metai@jPxypandhajepedey of Bs gnd R ip-independeily seietierbiam BHenglkyl-3ne C25 4] t hi adi a
zol - 5- yl medikyy; laddibdch YRS and R @NydeBeHdE Iy EleQEDRINDR afd @C dikyl. 134
2-{4-[3-(3,4-Dichlo ro-phenyl)-[1,2,4]th iad
i azol - 5-yl et hyl sul fanyl ] - 2- et hyl - phenyl s ul fa nyl }-2-

22. A compound of claim 1, whereinmis 1 or2 and nis 1.

23. A compound of claim 1, wherein each of R; and R, is independently selected from H,
fluoro, chioro, C4.; alkyl, and C,_, alkoxy; and R, is selected from H, C;_; alkyl, C;., alkoxy and
halo.

24. A compound of claim 1, wherein each of R; and R, is independently selected from H,

fluoro, chloro, methyl, methoxy, trifluoromethyl, trifluoromethoxy, trifluoroethyl, and trifluoroethoxy.

25. A compound of claim 1, wherein
mis 1 or2;
nisQor1,;
Xis SorO;
Yis S, CH; or O;

R; and R; are independently selected from H, Cy_4 alkyl, C,; alkoxy, halo, and -NR,R;, wherein

each of R, and R;, is independently selected from H and C,_4 alkyl;
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met hyl -propionic acid, 2-{4-[3-(3-C hloro-4-triflu oromethoxy-phenyl)-[
1,2,4]th iadiazol -5-ylnethyls u | fanyl]-2-nethyl -

phenyl sul f anyl } - 2- net hyl - pr opi oni ¢ aci d,
2-{4-[3-(4-tert-Butyl -phenyl)-[1, 2, 4]thiadiazol -5-yl et hyl sul fanyl ] - 2- net hyl
- phenyl sul fanyl }-2- nmethyl-propionic acid, and

2- Met hyl -2-(2-nmet hyl -4-{3-[3-(4-trifluoronethoxy-phenyl)-[ 1, 2, 4]thiad

i azol -5-yl]- p - phenoxy) - propionic,acid. 29. A c ound of claiml1,
cor oct od el KR RURBS b B R ot Mol o R Pyt e R g ARt - [

1, 2, 4] t h i HR:Rs.avheteinseapt ofiReahd/Rsislindér@ngdnly setected dripH gnddhik elkyland@herein at

2- Met hyl - bl omeedtRY badR figndt B (4-tri fluoronet hyl - phenyl )-[1, 2, 4] t hi adi azol - 5-
yl]-ethyl)-phenoxy)- propionic acid,
2-(4-{2-[3-(3-Chloro-4-trifluoronethyl-phenyl)-[1,2,4]thiadiazol -5-yl]-ethyl
} - 2- et hyI e%‘hemy Rpis mﬁgpqﬁpnﬂpp@jfﬁtqgfﬂo& léc’q,d;al yl, C,_5 alkoxy, Cs.5 cycloalkyl, (Cas

2;] Ma:j hyl - fcbeaImChydlkyﬂaﬁcBNRgﬂ?,T\Mhbl’%lnlda@érf)dfﬂt byd R, edepéndehthy, s2ledtkd from H and

t hi adi azol x5-y| methoxyl.- XV - Dropi oni y

2-Met hyl - 29‘1{42’%%”?%&3;%9%% @-9%%?@/%’?"? B SRS 819 1) [ 1, 2, 4] t hi adi azol - 5-yI
met hoxy] - ph en oxy)- propionic acid,

2- (4- { 2- [ 3e3cBoFR:a0d Bs $-intdepdniderdly oetedtdvyftonpihemyC.yakdl, 2, 4] t hi adi azol - 5-yl ] - et hyl
} -2-nmet hyl - phenoxy) -2- nethyl - propi oni ¢ aci d,
2-(4-{2-[3-(3-Fluoro-4-nethyl -phenyl)-[1, 2, 4] thiadi azol -5-yl]-et hyl

}- 2- net hyl - phenoxy) - 2- et hyl - propi oni c acid,

2- Met hyl - 2- (28- nedmpound qf slaisl, wherepim is 16 &nret hyl - phenyl ) -[ 1,

2, 4] -t hi adi azol -5-yl]-ethyl sul fanyl}- phenoxy)-prop ionic acid, 135
2-(4-{2-[ 3nlsdocht oro-4-trifluoronethyl-phenyl)-[1,2,4]thiadiazol -5-yl]-ethyl
sul fanyl }-2-nethyl- phenoxy)-2-nethyl-propionic acid, 2-(4-{2-[3-(3-Ch

| oro-4-trifluoraonethyt-phenyl)-[ 1, 2,4]thiadiazol-5-yl]-et hylsu | fany

| }- 2- met hyfs $Hhoxy) - 2- net hyl - pr opi oni ¢ aci d,

2- Met hyl - 2-{2-nmet hyl -4-[3-(4-trifluoromethyl-phenyl)-[1,2,4]

t hi adi azol y&-géreet hyl sul fanyl ] -

R, and R; are independently selected from H, C,_; alkyl, C, alkoxy, halo, and -NR R, wherein
each of R, and R;, is independently selected from H and C 44 alkyl;

each of R; and R, is independently selected from H, halo, cyano, C44 alkyl, C,_; alkoxy, and
NR Ry, wherein each of R, and Ry is independently selected from H and C 44 alkyl; and wherein

at least one of R3 and Ry is not H;
each of Rs and R is independently selected from H, C4_; alkyl, C,.; alkoxy; and

each of R; and Rg is H.

27. A compound of claim 1, selected from:

2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethyl-phenyl)-{1,2,4}thiadiazol-5-ylmethoxy]-phenoxy}-

propionic acid,

2-Methyl-2-{2-methyl-4-3-(4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-yImethoxy]-phenoxy}-

propionic acid,

2-Methyl-2-[2-methyl-4-(3-p-tolyl-{1,2,4]thiadiazol-5-yImethylsulfanyl)-phenoxy]-propionic acid,

132



phenyl sul fanyl }-propionic acid,
2-{4-[3-(3-Chloro-4-trifluoronethyl-phenyl)-[ 1,2, 4]thiadiazol -5-yl-nethyl su
| fanyl]-2-met hyl - phenyl sul fanyl }-2-nethyl-propionic acid,
2-{4-[3-(3-Fluoro-4-trifluoronethyl-phenyl)-[1,2,4]thiadiazol -5-yl net hyl sul f
anyl ] -2-net hyl - phenyl sul fanyl } - 2- net hyl - propi onic acid, and 2-{4-[3-(3-F |
uor o- 4- net hyl - phenyl )-[ 1, 2,4]thiadiazol -5-ylnethylsu |fany |]-2-nmethyl-p
henyl su Ifanyl}- 2- e hyI-proplonlc acid. 30. A conpound of claima1,

sel ect ed #r Yrip-(4-tert- Butyl phenyl){1,2,4]thiadiazol-5-ylmethylsulfanyl]-2-methyl-phenoxy} -2-methyl-

2- Met hyl - Decpidnipatitny! - 4-[ 3- (4-tri fl uoronet hoxy-phenyl)-[1,2,4]thia

di azol - 5-yl net hyl sul fanyl ] - phenoxy} propionic aci d,

2- Met hyl - 2-.12- | - 4-[ 3- r|fI th

T orayt i e e Sy P B Q%P%enoxw z-methy
2-N®thy|-2ﬂ@@nh§$hyl 4-[ 3- (4 trifluoronethoxy-phenyl)-[ 1,2,4]th iad
iazol-5-y|neth oxy] - phenoxy}- propionic acid,

2-(4-[3-(3- I f I )
"2, 4]thia p'hgzoo : 26?:; th j pr::i]fTac T #%ﬁ&??—}"l ﬂiﬁl’e\)ﬁh%d E%In}?thﬁlsulfﬁnyl]ZZ metthﬂyl
Cld and Xy Ic aci

2-{4-[3-(3,4-Di chl oro-phenyl)-[1, 2, 4] thiadi azol - 5-yl net hyl sul f anyl ] - 2- net hyl
- phenoxy} 2214{Be(tshytb.ch|d@<5-9rmngm1,cz,zﬁtﬁi’bdazoﬁiwmémﬂmwmdnaﬁyn@habm} I2-meject ed

from 136 2- X 2-{2-methyl -4-[3-(4-trifluoronethoxy-phenyl)-[1,2,4]thia

di azol - 5- fﬁﬁ@pﬁgiy] phenoxy}- propionic acid,

2- Met hyl -2-{2-nmet hyl -4-[3-(4-trifluoronethyl-phenyl)-f 1,2,4]thiadiazol -5-yl
met hoxy] 2ak3(2@Qighiore pleepiypii 204]thiadiskol- 2y indthf/I84fady)]-24m&hd-hhanory) @hmestiyd-) - [ 1, 2,

4]t h iadl%&%L Ra¥y et hoxy]-2-methyl-p hen oxy}-2-methyl-p ropionic acid,
2-{4-[3-( Poro ‘4-trifluoronethoxy-phenyl)-]

1, 2, 4] t hi adi azol - 5-yl net hoxy] - 2- net hyl - phenoxy}-2- net hyl - propi oni ¢ acid,

2- Met hyl - 2-{¢-§8-(3edt Digppthyl-ppeny))-BL. 2 dthiadiazdl-Gumsthyis Hitsryll- By methyltphefoxyl22-fethyl-

t hi adi azolprdpioyik beci@t hoxy }- phenoxy)-propionic acid,

- propionic

2- { 4-{3-(3-Chloro-4-methyl-phenyl)-[ 1,2,4lthiadiazol-5-yimethylsulfanyl]-2-methyl-phenoxy}-2-
methyl-propionic acid,

2-{4-{3-(3-Fluoro-4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5-yImethylsulfanyl]-2-methyl-
phenoxy}-2-methyl-propionic acid,

1-{2-Methyl-4-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-yImethylsulfanyl]-phenoxy} -

cyclopentanecarboxylic acid,

1-{4-(3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yImethylsulfanyl]-2-methyl-phenoxy}-
cyclopentanecarboxylic acid,

2-Methyl-2-{2-methyl-4-[5-(4-trifluoromethyl-phenyl)-{1,2,4]thiadiazol-3-yimethylsulfanyl]-
phenoxy}-propionic acid,

2-{4-(5-(4-Chloro-phenyl)-[1,2,4]thiadiazol-3-ylmethylsulfanyf]-2-methyl-phenoxy}-2-methyl-
propionic acid,

2-{4-[5-(4-Isopropyl-phenyl)-[1,2,4]thiadiazol-3-yimethylsulfanyl]-2-methyl-phenoxy}-2-methyi-
propionic acid,
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2-(4-{2-[3-(3,4-Di chl oro-phenyl )-[1, 2, 4] thiadi azol -5-yl]-ethyl}

- 2- et hyl - phenoxy) - 2- et hyl - propi oni caci d,

2- Met hyl - 2- (2-nmet hyl -4-{2-[3-(4-trifluoronethoxy-phenyl)-[1, 2, 4]t hiadi azol -
-yl]-ethyl} -phenoxy)- propionic acid, 2-(4-{2-[3-(3-Ch

| oro-4-trifluoronethoxy-phenyl)-[ 1, 2,4]th iad iazo

| -5-yl]-ethyl}-2-nmethyl-phe noxy)-2- nethyl-propionic acid, 2-(4-{2-[3-(3-Ch

| oro-4-tri

2, 4] thi ad.gadﬁ%ﬁg'g@f“?&éﬁﬁggfw r°“[‘etjm S PIsIEhE A ed sk Kty P ek ¢ aci d,
2-(4-{2- [@hewxm}nmmlcw@—phenyl) [ 1 2 4]t

hi adi azol - 5 yl ] - et hoxy} - 2- net hyl - phenoxy) 2- et hyl - propionic acid,

2- Met hyl - g {m&mﬁbtyﬂphé,?yn[[ﬁz aﬁh.gdfaz&lauwﬁ&mmWz%ﬁwdh)enéx;}é fibkhyl-

t hi adi azol hoxy} - phenyl sul fanyl ) -"propi oni c ac

2-(4-(2-19% "EﬁFHro 4- tr|fluoronethoxy phenyl)-[1, 2, 4]th|ad|azol 5

-yl ]-ethoxy}-2-nethyl- phenyl sul fanyl)-2-nethyl - propi onic acid,

}?- (2 4-{ 2;1 [ 3 I(/Iahy4~25{)i2Qﬁdtt@f-@lfiﬂ)g(hgﬂi’fmbr))l;r]l[atlﬂlc)@rpﬁ]:rtyhi[ &diwm@diafwgﬂnemylmm-
- 2- et hyl met hy pr opi oni ¢ aci 137
2- Met hyl - “?Q&M‘ﬁ’% B D T3l (4 rit! uoromet hoxy. phenyl )-[ 1, 2, 4]
i adi azol -5-yl]-ethyl sul fanyl }- phenyl sul fanyl) - propi onic aC|d 2-(4-
[ 3- ( 3- GRiMsthy-4[3t( Hrﬂm!@m%ihyéphﬁmx&rﬁp?rﬁhh?ﬂi?wﬂ-i-ylmeﬂl}/lsllﬂiaaxi}ni\z—'MXWE&lgﬂIﬁ}- et hyl sul f
|} -2-nRighyl - phenyl sul fanyl)-2-net hyl - propi onic acid, and
4-{2-] 3- (3 4-D ich | oro- phenyl) [1, 2, 4]th iad iazo |-5- yI] ethylsu
| fanyl)-2-net hyl -p henyl su ) -2- opi oni ¢ aci d.
phar maceut{Mehylederpstyis @T‘i“'"'ﬂ!?ﬁ?ﬂ‘?”@" H’{f”)ﬂ) Bﬁéﬂtﬁ'ﬁ@%ﬁ?{’f’ &'QFHW‘S‘&f@E\@pt abI e carrier

and a comensxd-mpdpicnityacdngndof clains 1 to 31. 33. A conpound of any one of
claims 1 to 31 or a conposition of claim32, for use in treating or

1% AR P S B U VBB

di abet es, nArepianiciagidr esi st ance, inpaired glucose tolerance, dyslipidena,
| ow- 11 DL-C or hypertriglyceridema, or a PPAR-al pha nedi ated condition
such as Syndrone X (or Metabolic Syndrone), dyslipidema, high blood
pressure, 0933|

th
{2-
any
2- (

A c%gmpound of claim 1, selected from:

2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethoxy-phenyl)-[1,2 4]thia diazol-5-yImethylsulfanyl]-
phenoxy] -propionic acid,

2-{4-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-yiImethylsulfany 1]-2-methyl-
phenoxy}-2-methyl-propionic acid,

2-Methyl-2-{2-methyI-4-[ 3-(4-trifluoromethyl-phenyl)-[1,2, 4]thiadiazol-5-yImethoxy]-phenoxy}-

propionic acid,

2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-ylmethoxy]-phenoxy} -
propionic acid,

2-{4-3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazo]-5-ylmethylsulfanyl]-2-methyl-phenoxy}-2-methyl-
propionic acid,

2-Methyl-2-{2-methyl-4-[3-[4-trifluoromethoxy-phenyl)-[1,2,4]thiadia zol-5-yImethyl]sulfanyl]-

phenylsulfany}-propionic acid,
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| npai red fasting glucose, insulin resistance, type 11 diabetes,
at heroscl erosi s, hyperchol esterem a, hypertriglyceridema or | ow HDL-C,
both, optionally also at | east one PPAR-ganma nedi ated condition. 138

2-{4-3-(3,4-Dichloro-phenyl)-[1,2 4]thiadiazol-5-yImethylsulfanyl]-2-methyl-phenylsulfanyl}-2-
methyl-propionic acid,

2-{4-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2 4]thiadiazol-5-yimethyls ulfanyl]-2-methyl-
phenylsulfanyl}-2-methyl-propionic acid,

2-{4-[3-(4-tert-Butyl-phenyl)-[1,2,4]thiadiazol-5-yImethylsulfanyl]-2-methyl-phenylsulfanyl }-2-
methyl-propionic acid, and

2-Methyl-2-(2-methyl-4-{3-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-yl]-propy!}-phenoxy)-
propionic acid.

29. A compound of claim 1, selected from:

2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5-yImethylsulfanyl]-
phenoxy}-propionic acid,

2-Methyl-2-(2-methyl-4-{2-[3-(4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5-yl]-ethyl}-phenoxy)-
propionic acid,

2-(4-{2{3-(3-Chloro-4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5-yl}-ethyl }-2-methyl-phenoxy)-2-
methyl-propionic acid,

2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethyl-phenyl)-[1,2,4] thiadiazol-5-ylmethoxy]-phenoxy)-
propionic acid,

2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethoxy-phenyl)-[1,2 4]thiadiazol-5-yImethoxy]-phenoxy}-
propionic acid,

2-(4-{2-[3-(3-Fluoro-4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5-yl]-ethyl} -2-methyl-phenoxy)-2-
methyl-propionic acid,

2-(4-{2-[3-(3-Fluoro-4-methyl-phenyl)-[1,2 4]thiadiazol-5-yl]-ethyl }-2-methyl-phenoxy)-2-methyl-
propionic acid,

2-Methyl-2-(2-methyl-4-{2-[3-(4-trifluoromethyi-phenyl)-[1,2,4]-thiadiazol-5-yl]-ethylsulfanyl}-
phenoxy)-propionic acid,
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2-(4-{2-[3-(3-Chloro-4-trifluoromethyl-phenyl)-[1,2,4]thiadiaz o}-5-yl]-ethylsulfanyl }-2-methyl-
phenoxy)-2-methyl-propionic acid,

2-(4-{2-[3-(3-Chloro-4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5-yl]-ethylsulfanyl}-2-methyl-
phenoxy)-2-methyl-propionic acid,

2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethyl-phenyl)-[1,2,4] thiadiazol-5-yIlmethylsulfanyl]-
phenylsulfanyl }-propionic acid,

2-{4-[3-(3-Chloro-4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5-yl-methylsulfanyl]-2-methyl-
phenylsulfanyl }-2-methyl-propionic acid,

2-{4-[3-(3-Fluoro-4-trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5-ylmethylsulfanyl]-2-methyl-
phenylsulfanyl}-2-methyl-propionic acid, and

2-{4-[3-(3-Fluoro-4-methyl-phenyli)-[1,2, 4]thiadiazol-5-yimethylsulfanyl]-2-methyl-phenyisulfanyl}-
2-methyl-propionic acid.

30. A compound of claim 1, selected from:

2-Methyl-2-{2-methyI-4-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]thia diazol-5-yimethylisulfanyl]-
phenoxy}-propionic acid,

2-Methyl-2-12-methyl-4-[3-(4-trifluoromethyl-phenyl)-[1,2, 4]thiadiazol-5-ylmethoxy]-phenoxy}-

propionic acid,

2-Methyl-2-(2-methyl-4-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-ylmethoxy]-phenoxy}-
propionic acid,

2- (4-3-(3-Chloro-4-trifluoronlethoxy-phenyl)-{1 ,2,4lthiadiazol-5-y 1nlethylsulfany 1]-2-methyl-
phenoxy)-2-methyl-propionic acid, and

2-{4-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yImethylsulfanyl]-2-methyl-phenoxy}-2-methyl-

propionic acid.

31. A compound of claim 1, selected from:
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2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethoxy-phenyl)-[1,2 4]thia diazol-5-ylmethoxy]-phenoxy}-
propionic acid,

2-Methyl-2-{2-methyl-4-[3-(4-trifluoromethyl-phenyl)-{1,2,4]thiadiazol-5-ylmethoxy]-phenoxy}-
propionic acid,

2-{4-[3-(3,4-Dichloro-phenyl)-{1,2,4]thiadiazol-5-yimethoxy]-2-methyl-phenoxy}-2-methyi-propionic
acid,

2-{4-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[ 1,2,4]thiadiazol-5-ylmethoxy]-2-methyl-phenoxy}-2-
methyl-propionic acid,

2-Methyl-2-(2-methyl-4-{2-[3-(4-trifluoromethoxy-phenyl)-[1,2,4] thiadiazol-5-yl]-ethoxy }-
phenoxy)-propionic acid,

2-(4-{2-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yl]-ethyl} -2-methyl-phenoxy)-2-methyl-
propionicacid,

2-Methyl-2-(2-methyl-4-{2-[3-(4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-yI]-ethyl} -phenoxy)-

propionic acid,

2-(4-{2-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-yl]-ethyl}-2-methyl-phenoxy)-2-
methyl-propionic acid,

2-(4-{2-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5-yl]-ethoxy}-2-methyl-phenoxy)-
2-methyl-propionic acid,

2-(4-{2-[3-(3,4-Dichloro-phenyl)-[1,2,4]thiadiazol-5-yl}-ethoxy}-2-methyl-phenoxy)-2-methyl-

propionic acid,

2-Methyl-2-(2-methyl-4-{2-[3-(4-trifluoromethoxy-phenyl)-[1,2,4] thiadiazol-5-yI]-ethoxy}-
phenylsulfanyl)-propionic acid,

2-(4-(2-[3-(3-Chloro-4-trifluoromethoxy-phenyl)-[1,2,4]thiadiazol-5 -yl]-ethoxy}-2-methyl-
phenylsulfanyl)-2-methyi-propionic acid,

2-(4-{2-3-(3,4-Dichloro-phenyl)-[1,2 4]thiadiazol-5-yl]-ethoxy }-2-methyl-phenylsulfanyl)-2-methyl-
propionic acid,
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2-Methyl-2-(2-methyi-4-{ 2-[3-(4-trifluoromethoxy-phenyl)-[1,2,4] thiadiazol-5-yl]-ethylsulfanyl}-
phenylsulfanyl)-propionic acid,

2-(4- {2-{3-(3-Chioro-4-trifluoromethoxy-phenyi)-[1,2,4]thiadiazol-5-yl]-ethylsulfanyl} -2-methyl-
phenylsulfanyl)-2-methyl-propionic acid, and

2-(4-{2{3-(3,4-Dichloro-phenyl)-{1,2,4]thiadiazol-5-yl]-ethylsulfanyl}-2-methyl-phenylsulfanyl)-2-
methyl-propionic acid.

32. A pharmaceutical composition, comprising a pharmaceutically-acceptable carrier and a
compound of any one of claims 1 to 31.

33. A compound of any one of claims 1 to 31 or a composition of claim 32, for use in treating
or inhibiting a PPAR-delta mediated condition, such as hyperlipidemia, atherosclerosis,
cardiovascular disease, hypercholesteremia, type I diabetes, insulin resistance, impaired glucose
tolerance, dyslipidemia, low-lIDL-C or hypertriglyceridemia, or a PPAR-alpha mediated condition,
such as Syndrome X (or Metabolic Syndrome), dyslipidemia, high blood pressure, obesity,
impaired fasting glucose, insulin resistance, type Il diabetes, atherosclerosis, hypercholesteremia,
hypertriglyceridemia or low-HDL-C, or both, optionally also at least one PPAR-gamma mediated
condition.
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