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RELATED APPLI CATI ONS This Application clains priority to United States
Provi si onalb 2Rersnd69 Appl i cati on No. 60/ 609, 967, filed Septrarsb@s/0ifdzs 2004,
which is hereby incorporated by reference in its entirety. Field of the

I nvention The invention features 4-((phenoxyal kyl )t hi 0)-phenoxyacetic acids
and anal ogs, conpositions containing them and nethods of using them
Background The peroxi sonme proliferator-activated receptors (PPARs) are
met abol i ¢ sensors regul ating the expression of genes involved in glucose
and |ipid honeostasis. Agonists of the PPARa subtype, such as LOPID(r)
(genfibrozil) and TRICOR(r) (fenofibrate), and agonists of the PPARg

subt ype, such as AVAN DI A(r) (rosiglitazone nmaleate), are used for the

treat nent of-(@IEENOXIAILKYL)THIORPHENOXYAQETIC ACIPS ANDARALOGEr  of
this nuclear receptor famly, the peroxisone proliferator-activated
receptor delta (PPAR delta or PPARd) is also a necessary transcription

factors reported to RERHEY.REYERENTE 2OWMAIATED 06 PesCATYONYed in lipid
met abol i sm and energy expenditure. PPAR delta has been shown to act as a

"gat eway" receptor nodul ating the expression of the other PPARs (Shi et

al ., 2002, Pr Nat | .. Acad, . Sci . ! . . ept or
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PPARd has,  the wi dest distribution - ubiquitously in adult rat (Braissant et
al ., 19961,1:8 entirety.

10 Field of the Invention

The invention features 4-((phenoxyalkyl)thio)-phenoxyacetic acids and

analogs, compositions containing them, and methods of using them.
15 Background

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

20 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

25 involved in lipid metabolism and energy expenditure. PPAR delta has been
shown to act as a “gateway” receptor modulating the expression of the other
PPARs (Shi et al., 2002, Proc Natl. Acad. Sci USA, 99(5): 2613-2618). Each
receptor subtype has a distinct tissue distribution: 1) PPARa shows the highest
expression in liver, 2) PPARy appears primarily in adipose tissue, and 3) PPARS

30 has the widest distribution -- ubiquitously in adult rat (Braissant et al., 1996,
Endocrinology 137(1): 354-366) and in all the human tissues tested to date,



Endocrinol ogy 137(1): 354-366) and in all the human tissues tested to
date,including liver, kidney, abdom nal adi pose and skel etal nuscle
(Auboeuf w0 2006/03196997, Di abetes 46(8): 131 9-1 327). TheCparseosssHsIves
proliferator-activated receptor al pha (PPAR al pha or PPARa) is a necessary
transcription factor regulating genes relating to fatty acid netabolism and
I nsulin action. The genes regul ated by PPAR al pha i nclude enzynes invol ved
in the beta-oxidation of fatty acids, the liver fatty acid transport
protein, and apo A 1, an inportant conponent of high density |ipoproteins
( H!I)Ia) . _Sghelpldln@dl,vehilgdﬂe% abdeminabedirose phd skgletal shusdlethuhessf abdlatic fatty
aci d oxi . ' . r reases circulating triglycerides and free
fatty aciﬁ%hegﬁﬂﬁgkgg6§§j%ﬁgak AR al pha agoni sts variously useful for
hyper | i pi dem a, di abetes, or atherosclerosis include fibrates such as
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Di abetes is a disease ¢ or contributed t0,” by multiple factors and
char act er metaboligmranueingllircastion. Wiiecgenesyrepelatacsby PRARIalahalindlude eased and

premature nortality due to ,an incyreased.risk.for . I
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di abe} @S |RickiH iindfRoRoftes Srdbiafing FRAMSARLS nafiRiamtiyRlldst us (NIDDM . and
:s due to a profound resistance to insulin regulatory effect on glucose and
I pid
Examples of known PPAR alpha agonists variously useful for
hyperlipidemia, diabetes, or atherosclerosis include fibrates such as fenofibrate
(Fournier), gemfibrozil (Parke-Davis/Pfizer, Mylan, Watson), clofibrate
15 (Wyeth-Ayerst, Novopharm), bezafibrate, and ciprofibrate and ureidofibrates

such as GW 7647, GW 9578, and GW 9820 (GlaxoSmithKline).

Diabetes is a disease caused, or contributed to, by multiple factors and

characterized by hyperglycemia which may be associated with increased and

20 premature mortality due to an increased risk for microvascular and
macrovascular diseases such as nephropathy, neuropathy, retinopathy,
atherosclerosis, polycystic ovary syndrome (PCOS), hypertension, ischemia,
stroke, and heart disease. Type | diabetes (IDDM) results from genetic
deficiency of insulin, the hormone regulating glucose metabolism. Type |l

25 diabetes is known as non-insulin dependent diabetes mellitus (NIDDM), and is
due to a profound resistance to insulin regulatory effect on glucose and lipid
metabolism in the main insulin-sensitive tissues, i.e., muscle, liver and adipose
tissue. This insulin resistance or reduced insulin sensitivity results in insufficient
insulin activation of glucose uptake, oxidation and storage in muscle and

30 inadequate insulin repression of lipolysis in adipose tissue as well as glucose

production and secretion in liver. Many Type Il diabetics are also obese, and



metabolismin the main insulin-sensitive tissues, i.e., nuscle, liver and
adi pose tissue. This insulin resistance or reduced insulin sensitivity
resul ts iwoineuiidcei ent insulin activation of glucose upCakisoososmasi on and
storage in nmuscle and i nadequate insulin repression of lipolysis in adipose
tissue as well as glucose production and secretion in liver. My Type |

di abetics are al so obese, andobesity is believed to cause and/ or exacerbate
many heal th and social problens such as coronary heart di sease, stroke,
obstructive sl eep apnoea, gout, hyperlipidema, osteoarthritis, reduced
fertilitybesitylis balievedtb payssharsdiol exacethaieineany healthand sAcialgrpkiamds

t hi azol i di ngdi ones lLitazpnes), e g apabl e of
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prol i f er ayperipfdanyial Gstebatiatiso FeducBARriifigahy impairetpptobosocidhey i ncrease
insulin sensitivity in nuscle, |liver and adi pose tissue in several aninal
model s offungtiobM resul ting in correction of the el evated plasma | evel s of

gl ucose, triglycerides and nonesterified free fatty acids w thout any
occurience of hypoglycem a. However, undesirable effects have occurred in
ani mal and/ or Adaas of tonipesnds, thiazblidinesiongs{glitazpess)r BaYs/PeeEnadi | uti on and

liver toxicity. ny PPA oni . ' ;
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ot her_ di sorders _involving insulin r«=]z_si stance, Tr ?gl i tazone Irosi %Il [ tazone,
and pi pgllD@@EéﬁH‘W&OéeB@gWYdBﬂF%% wer apd adiprsrdisaye RsYerd aMfet es in
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benzi'm dazol'e-contai ni ng thirazolidi nedi one derivatives may be used to treat
i rritabl eriplyeefidet s denesterdiad, freefatirasiss Witou say gerraRee of Jp

hypoglycemia. However, undesirable effects have occurred in animal and/or

human studies including cardiac hypertrophy, hemadilution and liver toxicity.

15 Many PPARy agonists currently in development have a thiazolidinedione
ring as a common structural element. PPARy agonists have been demonstrated
to be extremely useful for the treatment of NIDDM and other disorders involving
insulin resistance. Troglitazone, rosiglitazone, and pioglitazone have been
approved for treatment of Type Il diabetes in the United States. There is also

20 some indication that benzimidazole-containing thiazolidinedione derivatives may
be used to treat irritable bowel disorder (IBD), inflammation, and cataracts (JP
10195057).

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

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



10195057). Cardiovascul ar disease (CVD) is prevalent in the world and is
often associated with other disease states such as di abetes and obesity.
Many popweatzna@n3sicadi es have attenpted to identify the PCIRSE@ss2938 f or
CVvD; of these, high plasma | evels of |ow density |ipoprotein chol esterol
(LDL-C), high plasma levels of triglycerides (>200 ng/dl), and |ow levels
of high density lipoprotein cholesterol (HDL-C) are considered to be anpng
the nost inportant. Currently, there are few therapies targeting |ow HDL-C
and triglycerides. Recently, potent |igands for PPARd have been publi shed,
provi di ng a béRdoentlymiterstligadds ford?PARS haua beeo publishadp peovidinggol i sm  The
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|'i poprotein chol esterol (HDL-%_ and a decrease in triglycerides, with
little efdnscobase rhpsusrenkeys (Jivgnet alsA00d, Peae Nathdead d@eir B8éed in

nonkeys) . = ol f ' ;

cal 1 o8 SEPERG ETRUR GRS R LSO bRl IRRBIAGncHI SOl (MO, 2105
tA r ?nsf er and @eb#:mbgel_ irctriglyeetides| withnlittl leffepthmi glpcdse (althohegh insolinpopr ot ei n

-1 conpaonent o , I s nediated.b he, ATP bi ndi tte t

I (ABCAD) oY dauere dosieasSd Fogonsevey HPL T pr Ryl B Ta reabbomi) <
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transcriptional Ffegulation of ABCAL (Oiver et al., 2001 , Proc. Natl.
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t her eby itrdrispiotteng1t(ABCA1) (Lawn et al., 1999, J. Clin. Investigation 104(8):
R25-R31). PPARS activation has been shown to increase HDL-C level through
transcriptional regulation of ABCA1 (Oliver et al., 2001, Proc. Natl. Acad. Sci.
USA 98(9): 5306-5311). Through induction of ABCA1 mRNA expression in
15 macrophages, PPARS agonists may increase HDL-C levels in patients and
remove excess cholesterol from lipid-laden macrophages, thereby inhibiting the
development of atherosclerotic lesions. Existing therapy for
hypercholesterolemia includes the statin drugs, which decrease LDL-C but show
little effect on HDL-C, and the fibrates, the PPARa agonists that have low
20 potency and induce only modest HDL-C elevation. In addition, like the fibrates,
PPARS agonists may also reduce triglycerides, an additional risk factor for
cardiovascular disease and diabetes. Elevated free fatty acid level has been
shown to contribute to insulin resistance and progression of diabetes (Boden, G.
PROCEEDINGS OF THE ASSOCIATION OF AMERICAN PHYSICIANS (1999
25 May-Jun), 111(3), 241-8).

Examples of known PPAR delta agonists variously useful for
hyperlipidemia, diabetes, or atherosclerosis include L-165041 (Leibowitz et al.,
2000) and GW501516 (Oliver et al., Proceedings of the National Academy of

30 Sciences of the United States of America (2001), 98(9), 5306-5311). Treatment



devel opment of atherosclerotic |esions. Existing therapy for

hyperchol esterol em a i ncl udes the statin drugs, which decrease LDL-C but
show | it twe 2eddmscdeoon HDL- C, and the fibrates, the PPAReCagmseeosis2shat have
| ow potency and induce only nodest HDL-C el evation. In addition, like the
fibrates, PPARd agonists may al so reduce triglycerides, an additional risk
factor for cardiovascul ar di sease and di abetes. Elevated free fatty acid

| evel has been shown to contribute to insulin resistance and progression of
di abet es (Boden, G PROCEEDI NGS OF THE ASSCCI ATI ON OF AMERI CAN PHYSI Cl ANS
(1999 Mayrrdatment bl diffdjentiated B P- Exmmptes afithk@0iG0 18PaIdimedABGAHI st s
variously useful for h rlipidem.a i abetes, or. atherasclerosis include
L-1 6504 MRNS; @Wstsprbgﬁcgpnhgrm(ﬁhogﬁger@ﬂgﬁl%{I@TQ Hqs\gecleﬂg,t al ., Proceedi ngs
of the National Acadeny of Sciences of the United States of America (2001),
98(9), 5306-531 1). TreatnentTreatnent of differentiated THP-1 nonocytes
with GW601516 i nduced ABCAl Swmmarymfdbeilaventien enhanced chol esterol = ef f1 ux
fromthese cells. Summary of the Invention The invention features conpounds
of Formula (1) below wherein X is selected froma covalent bond, S, and
O Y is S or QhednientiondeatGhes campountscofiffrmula (Isb&owthen Z is O R and R2
are independently selected fromH, G -3alkyl, G -3al koxy, halo, and NRaRb
wherein Ra and Rb are independently Hor C alky!; R3 and R4 are

i ndependent |y sel ectgg from HRhalo, cyano, C|.5 alkyl,

X R, R
9) \©/\ 4
Rs Rg Ry

(1)

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

YisSorQO;
15
Z is O or CHa, provided when Y is O, then Z is O;

Rs and R are independently selected from H, C1.3 alkyl, C1.3 alkoxy, halo,
and NR4R;, wherein R, and Ry, are independently H or C_3 alkyl;

20
Rs and R, are independently selected from H, halo, cyano, C1.5 alkyl,
hydroxy, C2.4 acyl, C1.4 alkoxy, and NR:Rq4 wherein R; and Rq are
independently H or Cq.3 alkyl, provfded that R3 and R4 are not both H;

25 Rs and Rg are independently selected from H, C1galkyl and substituted
C1.g alkyl, provided that Rs and Rs are not both H;



hydroxy, C-2-4 acyl, C -4 alkoxy, and NR Rd wherein R and Rd are

i ndependently H or C -3al kyl, provided that R3 and R are not both H R5 and
R are i nowpenaasidey sel ected fromH Ci -8 alkyl and swebFitstessms2oes - 8

al kyl, provided that R5 and R6 are not both H R7 is selected fromH, halo,
C 8 alkyl, and phenyl; R and Rg are independently selected from hal o,
phenyl, Ci-g alkyl, Ci-b al koxy, C2-g al kenyl, C2-g al kenyl oxy, C3-7

cycl oal kyl, C3-7 cycl oal koxy, C3-7cycloal kyl-C -7al kyl, C3-7cycl oal kyl -G -
7al koxy, and C3-7cycl oal kyl oxy-C . 7al koxy, or Re and Rg together form

d- gal kylidenyl or C3-g al kenylidenyl; or Rs, Rg and the carbon atomto

whi ch they are attached to er form (C3- kyl or 5- or 6-nenbered
het erocycl yl ; T '$S€ C{aef1 %‘?'ﬂgsq?r'% (f")r‘rq %l@ grlééﬁér%ﬂ.l or a pharmaceutically

acceptabl e salt thereof. The invention also features conpositions that

i nclude one or_nore_conpounds of Formula (1) and harmaceuti cal carrier
or exci pi ent. RernskReaiginderensient!ysglectrd fﬁ}@%m pg@%éfc/dr{'g?ﬁ?y[lr Ber incl ude
addi ticonal ph et i i gentes,. RANaE ¢4 Ryerhkery] Nng agents or
bl 0od-pr essur ?%?Fﬂéﬁggﬁh?g‘%h'(‘)kr%”got‘{r}. 3:Ach(S%II‘;"!herk’%’gsp'°Je7(|[:thgof thg i nventi on

i ncl udes net ha@ls;cpéloalkylr@-dtieyl,dTselyoloatkyeCnpalkeys or conpositions in

various nethods for treating, preventin bl it rQEymessi on of,
a condition di @8¥?‘93'3V'%?<}ﬁ'31qﬁ8@¥f?”ﬁ@&r7§¥"’e'§£'l§¥'ggb§ﬁz@g€’t‘%wgéiag‘g’c%%di tion
i ncludes, but thgethet fdrinnCL.salkylidlendl i@ ssikenydigbnyipat Ry Re and the

carbon atom to which they are attached together form Cs7 cycloalkyl or 5-

10 or 6-membered heterocyclyl;
nis 0, 1 or 2; and

mis 0, 1 or 2;
15
or a pharmaceutically acceptable salt thereof.

The invention also features compositions that include one or more
compounds of Formula (1) and a pharmaceutical carrier or excipient.

20
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.

25 Another aspect of the invention includes methods of using the disclosed
compounds or compositions in various methods for treating, preventing, or
inhibiting the progression of, a condition directly or indirectly mediated by PPAR
delta. Said condition includes, but is not limited to, diabetes, nephropathy,
neuropathy, retinopathy, polycystic ovary syndrome, hypertension, ischemia,

30 stroke, irritable bowel disorder, inflammation, cataract, cardiovascular diseases,

Metabolic X Syndrome, hyper-LDL-cholesterolemia, dyslipidemia (including



neuropat hy, retinopathy, polycystic ovary syndrone, hypertension, ischem a,
stroke, irritable bowel disorder, inflammation, cataract, cardiovascular

di seases,wbbbahmsidse X Syndrome, hyper-LDL-chol est er ol enpaiT/usy@isiopisden a

(i ncludi nghypertriglyceridem a, hyperchol esterol em a, m xed hyperlipi dem a,
and hypo- HDL- chol esterol enmi a), atherosclerosis, obesity, and other

di sorders related to lipid netabolismand energy honeostasis conplications

thereof. One enbodi nent of the present invention is a nmethod for treating a
PPAR nedi ated condition, such as a PPAR del ta-nedi ated condition and

gg}a\ iqog?:oIr?gg?nﬁglwerhmnﬁaHﬁwd%rd:qjesierd%m@mmmrﬁlﬁdemi%@ndondi tions, which
a medi.a t
differ enﬂ"yPPé'ﬁF'sARhgle%Bﬂe%?)t Q cgz?%g?rlgallsggl&éﬁ)tty@d B@fﬁggﬁzﬁé@%})%pm si ng

adm ni st g5 lipid ﬁ]@taﬁoﬁ)@}h 'aﬂﬂtede?gfﬁ@rﬁe@étaéleeﬁﬂmmétlmepﬂherem.ceut ically
effective amount of a conpound or conposition described herein. Another

enbodi nent of the present invention is a nethod for inhibiting the onset

and/ o, i nhi bi th g, %g%jlﬂfé??g?ﬁ%g&%séﬁtlﬁvé’rﬁﬁﬁ 98! hetrBRdbekestirpeadpiiron,  sai d

met hod conprising a to a patient in need of treatnent a

Ehar rraceutledzaidd}coelﬂftmt sweh asmmﬂAlafdeaaquat@dd:oodlt@arep@sqntﬁoaﬁlhd@@@r i bed
erein.

f,copditi t hat can t t
agoni st |°r'i(ﬁ‘ 8el§ %ﬁ ﬂIBB? P 'ﬁ?{f‘&qa&mam@g élrs O%ggﬁél}éﬂ b@ggguﬁr fﬁi@l‘eases
Met abol i %rﬁﬁyﬁa@@ﬁrma-nmméa ROhEmbA(SY e Ioe tHeysEmEBS-o iffersnterarn eni a
hyper - LDL-chol esterol em a, dysl |{y)@gem a, atheroscleros nd obesit

Dysl i pi des@ihPPAR q,qgasmepgl@eq pq)rgq rqagbme@oda%nmg@gjaﬂm%ﬁpﬂg B a " For
examylpe, hihi Al RIS G thdREHCA PRafMRIULCANFER Eive BoUME oPBRORTpoTREE Of the

or composition described herein.

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
15 method comprising administering to a patient in need of treatment a
pharmaceutically effective amount of a compound or composition described

herein.

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

Examples of conditions that can be treated with a PPAR alpha-agonist
include Syndrome X (or Metabolic Syndrome), dyslipidemia, high blood pressure,

30 obesity, impaired fasting glucose, insulin resistance, Type Il diabetes,



followi ng conditions: low HDL (< 35 or 40 ng/dl), high triglycerides (> 200
ng/dl), and high LDL (> 150 nmg/dl). Exanples of cond?tionsgtﬁat can bg
treated wWohoe/BPSR al pha-agoni st include Syndrome X (o0PCIVHIS2095/082938
Syndrome), dyslipidena, high blood pressure, obesity, inpaired fasting

gl ucose, insulin resistance, Type Il diabetes, at heroscl erosis,

hyper chol esterol em a, hypertriglyceriden a, and non-al coholic
steatohepatitis. Additional features and advantages of the invention wll
become apparent fromthe detailed discussion, exanples, and clains below.
DetalIegaﬂ&?aﬁﬂ@thmhﬂhachdeeﬂ#@enﬁidnmaﬂé@y@ﬂﬁbﬁ@ata@hﬁoﬂéWK$PHPng
conpounds o ormyla (1) in the above Summary section, and net hods of usin
t hem Pré*%??Qﬁqugﬁpounds of the invention a?e PPAR del ta agoni sts that )
have at | east one and preferably two or three of the follow ng

characteristics when adm nistered to patients with hyperchol esterqglem a
gypgrtri gl yceAdddienal feabiesipnd @dvaniagps of the igueRtion W E’P&PW%?&C X
yndr Qrre: i . | DB riglycerides, 3) lowerin
free sat tfv}igeg‘gtgg%dda%f %ec&eégﬁ?éesl’%gl In Ise%vg'. | npr ovenent i)n HDL- C :
and triglyceride levels is beneficial for cardiovascular health. In

addi tion, decreased |evel of tpriglycetid free fatty acids contributes
to reduce obesity and aneli orapggad%dgl?%%cﬁﬁt%gabet es. According to one
aspect of the invention, the conmpounds of the invention are dual PPAR

conpounds; in other words, they are both PPAR delta agopi sts an AR al
agoni sts, prefidedpysntigndeatureCopRpYlionRp go@@g@gochﬂgg)ﬂwdggfﬁormuaﬁr al pha

10 in the above Summary section, and methods of using them.

Preferred compounds of the invention are PPAR delta agonists that have
at least one and preferably two or three of the following characteristics when
administered to patients with hypercholesterolemia, hypertriglyceridemia,

15 low-HDL-C, obesity, diabetes and/or Metabolic X Syndrome: 1) increasing
HDL-C level, 2) lowering triglycerides, 3) lowering free fatty acids, and 4)
decreasing insulin levels. Improvement in HDL-C and triglyceride levels is
beneficial for cardiovascular health. In addition, decreased level of triglycerides
and free fatty acids contributes to reduce obesity and ameliorate or prevent

20 diabetes.

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 ECso potency

25 relating to PPAR delta is less than 0.2 uM and the potency relating to PPAR
alpha is less than 3 pM. For example, more preferred dual PPAR alpha-delta
agonists are those compounds having an ECso potency relating to PPAR delta

that is less than 0.03 uM and where the potency relating to PPAR alpha is less

than 1 uM.
30



relating to PPAR delta is less than 0.2 nMand the potency relating to PPAR
alpha is less than 3 nM For exanple, nore preferred dual PPAR al pha-delta
agoni st s woeotdmsssconpounds havi ng an ECSOpot ency rel abCmgst@sBPABS del t a
that is less than 0.03 mM and where the potency relating to PPAR al pha is
less than 1 nmM According to another aspect of the invention, the conpounds
of the invention are pan-PPAR agoni sts, nanely, conpounds havi ng PPAR

al pha, PPAR delta, and PPAR gamra agoni st activity, preferably where the
EC50 potency for PPAR delta is Iess than 0.2 nM the potency for PPAR al pha
i s | ess than Fcchidirgtb amsthpoaspesy of the iprertiopatheecaspounss afilbg 1 nM More

preferred pan- PPAR a | st.s have an 0 f h '

| ess thad”Yﬁ’g@nrﬁW Péﬁ%@ﬁé'%ag%t? S’Iﬂgﬂg Icﬁﬁ'g\é oﬂr}% hlagfnlgess ?ﬁaﬁr’]ﬁ% ErMat alng a
pot ency fppaARRRRaIAARPARGammd agchisthativiy, prefstabRPAReckethtesChei ng

ubi qui tously expressed, can act as a_gateway receptor }\ at regyl ates the
expr essi quatenay for PPAR deltanisrlessithand)-2 pdb dbe 99?“%2‘” RR gﬁ‘\%’?”“ %Iljﬁ?% For

i nstance,, PPAR del t a has ,been - I a | nesi s

and azr:%yl _t%g\%&ﬂﬂa&@th@wgg@{ f(?i i iif {i .ﬁggl aqofsége%ea@%gghom {\@qi%gfﬂégg@ggl at ed

Wi th the slEPPAR dgifRt Pave AhdECHTotercyIHRPPAR deltecthabistess tiaor0.03r

retinoid and thyroird hornone receptors), SHARP (SVART and hi Fp

_(Ij_ﬁacet yl ag_w;;apgmgmf@rcPE’éBrai@fs@th%M@éﬁ fhan Ll apAEsPeteneY g?’i? d@gcet yl ase) .
us, conditio i rect | gt ed by these nucl ear receptors, such as

obesity agﬂi“ﬂ“ﬁgéaﬁ'ﬁ I%ﬁsa{‘béf'@?“@fan be indirectly nediat edpby PPAR del t a

(See, for exanple, Shi et al., 2002, Proc Natl. Acad. Sci USA, 99(5):

2613-2618). Sone aspects of the_invention relat [
hypert®i gl ycerPRBRRidglta, being ubiquitously expresseg, caneaétoasteq Sgttelwré?/ receptor

that regulates the expression/activity of other nuclear receptors such as other
PPARs. Forinstance, PPAR delta has been shown to block PPARy-mediated
adipogenesis and acyl-CoA oxidase expression; it has also been shown to be
associated with the nuclear receptor corepressors SMRT (silencing mediator for

15 retinoid and thyroid hormone receptors), SHARP (SMART and histone
deacetylase-associated repressor protein), and HDACs (histone deacetylase).
Thus, conditions directly mediated by these nuclear receptors, such as obesity
and Type Il diabetes, can be indirectly mediated by PPAR delta (See, for
example, Shi et al., 2002, Proc Natl. Acad. Sci USA, 99(5): 2613-2618).

20

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

25  with other existing therapies.

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

30 claims.



raising levels of HDL, |lowering |levels of LDL, and/or |owering total
chol esterol. Preferably, the nethods of treatment are associated with
I mpr ovenmawo0eam3tdee ext ent, duration, or degree of sideprefrfusets/3m®ach as
edema, normally associated with other existing therapies. The invention is
further described below The specification is arranged as follows: A)
Terms; B) Conpounds; C) Synthesis; D) Fornulation and Adm nistration; E)
Use; F) Biological Exanples; G Oher Enbodinents; and clains. A Terns The
term "subject” as used herein, refers to an animal, preferably a nmanmal,
nost prefAerdétrgsa human, who has been the object of treatnent, observation
or experinent. The term "therapeutically effective anmount” as used herein,
nmeans that amount of active conpound or pharmaceutical agent that elicits
tﬂet bi ol gg! Ca|Tr@rteiLi‘?CbbLm]e"bﬂ1 aerd’:]E?eini refersttd an @ainsglsprefgrablgianmal or human
at is being soug a researcheyr, veterinpari,an di cal .doctor or h
cl i ni ci annammabimesiPrefgeabhsp EHWaHtYV ?i,haﬁi’@?'éﬂﬁ %?éttq?grggﬁggnt: or the d(ca)lt a;r
of_th% Orb‘bpsha%rﬁ HBPQiﬁe?ﬁﬁ _of the synptons of the disease or disorder
bei ng 'treated. %ondltlons Irectly or indirectly nediated by PPAR delta

include, but are not limted to, diabetes, cardiovascul ar di seases,

o bar by - ahol 16 G oRApeLAR e Sfibdyt Y eed Rlehl ieiarat o &

hyper - LDL- chol tg%l iIprdem a, her oscl erosi's, obesity. For
ther apteﬁtatrﬁomrdﬁéélﬁ% cdnisouneronphanhaddujicalfdgeat tha clivitsding biokogiazted her ei n,
eans amec?igi%lélnrtesgonseeaiﬁg t%%ble\ésstg%r,rggi%]aq o%ur%gﬁrtha 5§ }ai'ng aslou&%eb@ta
10 researcher, veterinarian, medical doctor or other clinician, which includes
alleviation, prevention, treatment, or the delay of the onset or progression of the

symptoms of the disease or disorder being treated.

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

dyslipidemia, atherosclerosis, and obesity.

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

({1

25  (i.e., inhibiting the onset or progression of a disorder), the term jointly effective
amount” refers to that amount of each active compound or pharmaceutical agent,
alone or in combination, that treats or inhibits in a subject the onset or
progression of a disorder as being sought by a researcher, veterinarian, medical
doctor or other clinician. Thus, the present invention provides combinations of

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

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

10



alone or in conbination, that elicits the biological or nedicinal response
in a tissue system animal or human that is being sought by a researcher,
vet eri narweanpoamsuegal doctor or other clinician, which ipoTlusdes/oadoBevi ation
of the synptoms 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 anount of each active
conpound or pharnaceutical agent, alone or in conbination, that treats or
inhibits in a subject the onset or progression of a dlsorder as being
sought byne dreg éathelmmbinatia isredministeree il 8aemaset §1at iy sW-tharareutisi ci an.

Thus, the pr sent, i nven QVi C

wher ei n, o §H @E%WI%C“C( "5’&85"0 er&ld%gg %gg%%ﬁﬁéﬁjgg PYQ) e[\)"\g]neglreﬁtglsy

t her apeUtidadhisired irPEsAbYaAGH Withithy seddreron additorel dtugs(él)coedlng éateone drug
in the conbination is admnistered in an anount that is s lﬁ her apeutic or
sub- pr oplivesgiencor (c) bath (9r sraseleruge e admipisiered Weﬁfh%fé‘atm@ Bf Spr ophyl acti ¢

when ad msﬁkﬁth%{@@uﬁ@ oFQu@EFEﬁ)tHIyﬁ?:thftéHnt\lH%te“rSG Qhe? buﬂﬂﬂa‘ thefdpiutié oHgs

accordi ng e inventio (or nore) drugs are administered in
an anountpropiatadtis el admn’eqiemdltogeﬁh%ub prophyl actic if adm nistered
al one, but are therapeutic or prophylactic when adm ni stered toget her.
Unl ess ot herwi se noted, as used herein and whet her used al one or as part of

a substituent Lgﬂ@saoothemukyhotwwds usleam;rémiandlmhenmsadgmionandaspartched
chains having 1t carbon a or any

other ra§é@ Sl@ﬁatém G%Jpot%@ﬂ&gﬁ"@%‘?)@’d mq?lhcg ?%gﬁcﬁw @;@Bgt‘?q ﬁ?%'égénd
unsuhgt i t%m 8lchRson é;tefnseéé‘éﬁ)béf c.§ CBP@J%}’ .5 26H é‘n’ﬂ}i @chéﬂ@n@dearﬁ@t hyl,

et hyl, I sopropyl, h-butyl, Tso , sec-b buty
n- pent yl uriBes(sZetheMyehbtﬁdylnclwqmihyﬁubstﬂumam umtltut%mwl FOﬁ hexyl ,
2-hexyl and 25058 PART Pldfals P KRS mbRT, S, AbforyRi8SitobyioMbutyl

isobutyl, sec-butyl, t-butyl, n-pentyl, 3-(2-methyl)butyl, 2-pentyl, 2-methylbutyl,
neapentyl, n-hexyl, 2-hexyl and 2-methylpentyl. Alkoxy radicals are formed from

15 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, fiuoro), or
different (chlorobenzyl- or aminomethyl-substituted). Examples of substituted

20 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,

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

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

diethylamino.

11



t he previously described straight or branched chain al kyl groups. "Al kyl"
and "al koxy" include unsubstituted or substituted npieties with one or nore
substit utwonses/suwh as between 1 and 5, 1 and 3, or 2 amdTAS3MbssBI9BRIENt S.
The substituents may be the sanme (dihydroxy, dinethyl), simlar (chloro,
fluoro), or different (chlorobenzyl- or am nonethyl-substituted). Exanples
of substituted alkyl include haloalkyl (such as fluoromethyl, chloronethyl,
di fl uoronet hyl, perchloronethyl, 2-bronoethyl, trifluoronethyl, and
3-iodocycl opentyl), hydroxyal kyl (such as hydroxynet hyl, hydroxyethyl,

2- hydroxypropyl), am noal kyl (such as am nomethyl, 2- an1noeth

3-am nopr opyl

d 2- Nopr g I
cyanoal kyl , F{Qﬁg?%{” Fén ngl%g% 9P§+ria?f|§/ysu§g{ftéreodc§'&% 99‘5‘11'@'1 plhgl)ii/g%llkyl
het er oar Bﬂrz%f@derééaﬁsdsh P&:hc?al@}aé iabplewital dtyéast onetoartmnychrpboxipubleky|  ( such
as 2-tetrahydraopyranox

t hj oal kyl al k -

tlhlk olphen)bloadl(w N & Ajeqmyésmﬁlﬁseﬂh&nylj 8 r yﬂﬁgfeﬁlpaﬁ%s'ﬂlljf %é‘?firzsl\%‘?’b&”gﬁ%" i (C 1-3
al kyl Lam I t | f

For examinarobap (or HiRvh P BRACHTL LRl Bitaletyls, pemende.  Don- "
di al kyl afiexa- z;4<mw| reandli sTgon. \/abjdnocarhen smealalhaymgga puguraRitdosbledi met hy!

am no or di t

tr i ght HORGF AN BRI Bneh e VAR ZeSFbtrvhll st GouB8Y A SESy 0 P e
;?L 302 gmagqyp??w;%edg@nﬁn@pmc,s aidkieans or (|E|)¢ath(E) farimsraye ifabuded nyl ),

but - 1- enyflllthllbﬂlelgyéﬁjﬂn M%I"éﬂ%if éé SHB?{EQ%@F@% ﬂ'é?(ﬁr %oﬂg%p%ﬁﬁyu%d so on.

Hydr ggar R&u&fﬂghﬁ@lrﬁ)th feBdo; gféhééméﬁyloén@ﬂﬂgélﬂeﬁsﬂ.nds and triple bonds,

such as pent €f yny are grouped as al kynyls ‘herein. Al kenyl incl udes
cycl oal kenyl. Cs and trans or (E) and (2) fornms are included

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

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

cycloalkynyl.

The term “Ac” as used herein, whether used alone or as part of a
20  substituent group, means acetyl (CH3CO—). The term “acyl” as used herein,
referes to a substituent that has a carbonyl group (C=0) and one or more alkyl or
alkylene groups. For example, C 2.4 acyl includes without limitation, acetyl ,
CH3CHjz -(C=0)-CHg--, and CH3 CHz CH2(C=0)--.

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

The terms “aryl” or "Ar" as used herein refer to an unsubstituted or
substituted aromatic hydrocarbon ring system such as phenyl and naphthyl. When
the Ar or aryl group is substituted, it may have one to three substituents which

30  are independently selected from C4-Cg alkyl, C1-Cs alkoxy, fluorinated C1-Cg alkyl

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

12



within the invention. "Alkenyl" may be substituted with one or nore
substitutions including, but not limted to, cyanoal kenyl, and thioal kenyl .
The ter mwel2kgamgiidesi ncl udes optionally substituted straipgmtusedvaioszand
branched hydrocarbon radicals as above with at |east one carbon-carbon
triple bond (sp). A kynyls include ethynyl, propynyls, butynyls, and
pentynyls. Hydrocarbon radicals having a m xture of double bonds and triple
bonds, such as 2-penten-4-ynyl, are grouped as alkynyls herein. A kynyl
does not include cycloal kynyl. The term"Ac" as used herein, whether used
al one or cganpat#Cehlkylcartbstyl sueas geetil carhoxyks hadwy) apneato) C1-Gahe term

"acyl" as_used. herei f ' .t h

(G0 andRITENEP ey BVEI Ry F BIRr R R STl L ANICT Ok 3! 30
i ncl udes Widrbiptthe lalkyl Eﬂiuip@@andﬁﬁhﬁ|same£}t3d3fféren(t)090)mﬂbsﬁtuted,andn@l-l3 CH2
CH2(C=0O)-. The term"

] > ] al ogen" or "halo" shall include iqd
and 1;) | uordi- ortriesupgtityited: B‘?%gﬂy‘ w@pre-n}_\ﬂwe %@%E&d’tﬁéaiﬁ'%upﬁﬁéﬁﬁ?% Ob;grm, ehioro
unsubsti t; At | i 1 h
pheny B s e R, B T D a0, 1t nmy have
one to tkﬂueenatekiﬁﬂ-Cueﬂmxy,mlmﬁmwammmgﬁd@ibow,s@idé@%@”?"ﬁ@rﬁ'@Cs al kyl ,

CrCs al ko fluorinated. G - I ' ' o), f '
G-cs aﬁm@“t"é’: a'.a%ﬁ?wﬂ? ?@QE&T%%”%E doéé*ﬁ?%y I@W}(& al L;F%pggﬁ&
such as getépdatonsaeblested, frdi i, @& snd &1 no, nitro, CC 4 al kylam no (Ae.,

-NH-CrC 4 alkyl), CC4 dialkylamno (i.e., -N[CrC 4 alkyl]2 wherein the
al kyl groups can be the sane or different), or unsubstituted, nono-, di- or

aertthoen: |y T SR et g sy sttt ey

substituted five or six membered monocyclic or bicyclic aromatic ring system ’
which consists of carbon atoms and from one to three heteroatoms selected from
N, O and S. The heteroaryl group may be attached at any heteroatom or carbon
atom which results in the creation of a stable structure. Examples of heteroaryl

15 groups include, but are not limited to, benzimidazolyl, benzisoxazolyl,
benzofuranyl, benzopyrazolyl, benzothiadiazolyl, benzothiazolyl, benzothienyl,
benzotriazolyl , benzoxazolyl, furanyl, furazanyl, furyl, imidazolyl, indazolyl,
indolizinyl, indolinyl, indolyl, isobenzofuranyl, isoindolyl, isothiazolyl, isoxazolyl,
oxazolyl, purinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl,

20  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, C4-Cg alkyl, halogen, and aryl.

The term “heterocyclyl” includes optionally substituted nonaromatic rings
25  having carbon atoms and at least one heteroatom (O, S, N) or heteroatom moiety
(SO,, CO, CONH, COO) in the ring. A heterocyclyl may be saturated, partially
saturated, nonaromatic, or fused. Examples of heterocyclyl include
cyclohexylimino, imdazolidinyl, imidazolinyl, morpholinyl, piperazinyl, piperidyl,
pyridyl, pyranyl, pyrazolidinyl, pyrazolinyl, pyrrolidinyl, pyrrolinyl, and thienyl.
30
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fluorinated CrCs al koxy, halogen, cyano, acetyl, carboxyl, hydroxy, an no
nitro, al kylam no, dialkylamno or five or six nenbered heteroaryl having1
1- 3 het erwatomssmbected from N, O and S. The term "het @eCoAIsgdos/a3zised
herein represents a stable, unsubsituted or substituted five or six
menber ed nonocyclic or bicyclic aromatic ring system which consists of
carbon atons and fromone to three heteroatons selected fromN, O and S.
The heteroaryl group nay be attached at any heteroatom or carbon atom which
results in the creation of a stable structure. Exanples of heteroaryl

gr oupfs i ncl udenldsstotihereisemindicated, dgtaroarybang hateieghsly mayeae &oxazol yl ,
enzof ur an

|, benzopyrazol yl, ' ' I '
benzot hi AFCE BQHQ%‘R%%@S’I ‘%s? r?agogﬁ@%%@%{@%ﬁ@%hﬁ%ﬁ%@ﬁﬁw 2 ur yl,
: ?oidﬁé 8: ii/%:—fur){I ?gt@ﬁﬁgdé{ziolyl,rﬁhhﬂobbh)d heterudtdmnylich asNepipéridyl sobenzof ur anyl |
, i azoly

|, isoxazolyl, oxazolyl ' . '
pyr azol yI1;p)ﬂQmMaﬂrﬁﬁﬂr@b'Mﬁmﬂﬂ?ﬁbfc,“gB?Hrﬂ?fﬁ?xlu)%‘ﬁ,é b%t)j’pé%?lélanyur?@)mllnyl ,
qui nokyl s AL adiaggbyh 5 4l @ﬁﬁ%éierﬂé;hh&@}ﬁaybe Hetwbén azpldys . When the
het er daryl "gr'oup 1Ts substituted, the heteroaryl group may have one to three
subst i t uérteroaioaisuol mgerdatnm maeieti¢sintthe ring, arq%g’%ergb etwmegndg@i 3and aryl .

The term "het erocycl yl* incl udes | I tuted nonaromati '
having c&' 5’8&’/"%3’1) né@e&?rqag%{y ogﬁé{eﬁcg@e)}r%g? o‘é?'?%'o, S, N or hetelrga'[ gnmgs
gglrte_tgl I(Soz,tCO,tC(?\IH, COO in the ring. A heterocyclyl may be saturated,

_ [ y saturated, nonaromatic, or fused. Ex | es. of,. het | yl

i ncl ude cyf:l olrtetgrorieingAnd Wﬁ‘ﬂﬂwlcﬂ?%ﬁnpﬁ‘ﬂﬁifﬂﬁ‘i‘g{g?%yE',Cyﬂ{?r ﬁﬂgﬁg’io%ﬁ, Y

Pi perygz! | P A Wil an dpYibAA fAS@LamoBydlic qryr azol inyl

pyrr 01I6| d@éff“?%;@ﬁ%’ﬁrkyﬁ’_, an@yt Rioglyl . }lg_}n?l_]eugg Lg%’dtzervm si Ii,c;ndgiycat ed, e
het er oar Hetenodydiietfiveeor sixynembgregbarematio dingn For €ampta. i fgterearyly t he rest of

t
he nol eClH(':ISdéshér? %Sﬁor?alﬁasru%g{i]tu?éd)@-ﬁé’rﬁget%ﬁ heteroaromatic ring containing

1, 2 or 3 nitrogen atoms fused with an optionally substituted five- or
six-membered carbocyclic or heterocyclic aromatic ring. Said heterocyclic five-
15 or six-membered aromatic ring fused with the said five- or six-membered
aromatic ring may contain 1, 2 or 3 nitrogen atoms where it is a six-membered
ring, or 1, 2 or 3 heteroatoms selected from oxygen, nitrogen and sulfur where it

is a five-membered ring.

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

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

herein.

Where chemical moieties are combined, such as in ethoxymethyl or

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

30  connection point of the rest of the molecule. For example, ethoxymethyl is
CHsCH,OCH,- and phenylethyl is a phenyl group linked by -CH>CHz- to the rest

14



3-furyl or 2-imdazolyl, or through a heteroatom such as N-piperidyl or
1-pyrazolyl. Preferably a nonocyclic heterocyclyl has between 5 and 7 ring
at ons, orwbebwssmed and 6 ring atons; there may be bet weem/uk2@8035938

het eroatons or heteroatom noieties in the ring, and preferably between 1
and 3, or between 1 and 2 heteroatons or heteroatom noieties. 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-nmenbered aromatic ring. For exanple, "heteroaryl” includes an

opt i onal lof tiseibedéduls Euhdsiot-anehenyt geuipdinked o theampleculenyitie 8rftiGlilng 1, 2 or

3 nitrogen at f ith i | . e ng.
car bocy cIdTeoB PR BRBLEl P 1R oS sl PUBRISRED B LodT ey DG, e
si x- menbaygidar PpBipHersl ubsfivged. with the said five- or  six-menbered

aromatic ring may contain 1, 2 or 3 nitrogen atoms where it is a
si x-nmenbered ring, or 1, 2 or 3 heteroatons sel ected from oxygen, nitrogen

and syl fur whete, idy hrefh, e/ RnIPEBRADBLIbhTE intehdéd td BhGMissEs dat t he
definition of any substituent or variable at a particular location in a

ol ecgl e medgadﬁpmwgthefsnec@edémgrnditentmig tee spogiedameuptfaesiilldtl e. 1t

I s under st ood t.hat .substituen . |, tddt ] r t he conpounds
of this abaeraR R el @'&‘%Scé@rbgﬁdg%eﬁ'gfﬁ%r‘g’ﬁ'{g’%&@&‘?ﬁf?'i%n the art to
provi de cgEemeadagretirintsinghe kpatified bynaimtl e and that can be readily

synt hesi zed by techni ques known in the art as well as those nethods set
forth herein. Where chem cal nvieties are conbi ned, such as in ethoxynethyl

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

B. Compounds

The present invention features compositions containing and methods of

15 using compounds of Formula (1) as described above. Unless otherwise noted, in
Formula (1), each hydrocarby! (alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, etc)
or heterocarbyl (heterocyclyl, heteroaryl, heteroatom moiety such as sulfonyl,
amino, amido, etc.) may be substituted or unsubstituted, for example, “alkyl”
includes substituted and unsubstituted alkyl and “heterocyclyl” and “aryl” and

20 “alkoxy’ and so on, may also be substituted or unsubstituted. For example,
where Ry is “methyl or methoxy”, unless otherwise indicated, these terms
collectively include: methyl, methoxy, trifluoromethyl, trifluoromethoxy,
difluoromethyl, difluoromethoxy, fluoromethyl, fluoromethoxy,
chlorodifluoromethyl, chlorodifluoromethoxy, dichlorofluocromethyl, and

25 dichlorofluoromethoxy, and so on.

Examples include those compounds wherein: (a) X is 8 or O; (b) X is a
covalent bond; (¢) X is O; (d) Y is O; (e) Y is S; (f) Zis O; (g) Z is CH or CHg; (h)
mis 1; (i) mis 2; (k) nis 1; () Ry and Rz are independently selected from H, C1.3
30 alkyl, Ci.zalkoxy, F, Cl, and Br; (m) Ry and Rz are independently selected from H,
methyl, methoxy, F and Cl; (n) R3 and R4 are independently selected from H,

15



phenyl ethyl, the termis described in the direction fromthe periphery to
the connection point of the rest of the nolecule. For exanple, ethoxynethyl
i s CH3CHMOOHRes/Bnmophenyl et hyl is a phenyl group |inkedPoy/usS@MR@s#38t o t he
restof the nolecule (and not a phenyl group linked to the nolecule with a
CH3CH2 group as a substituent on the phenyl.) \Were parentheses are used,
they indicate a peripheral substitution. As used herein, the term
“conposition" is intended to enconpass a product conprising the specified
ingredients in the specified amounts, as well as any product which results,
di rect | y hafo, icpaine, ecetyy, C{1akyl cantbCraglkoxys (of Rs sdnderendendy seiegiasdi ent s in

he noxt TOBEEh BnCh By BN RN NG (b} Reis RHRR P RS L AR HCTD0 (P ET one

ext ( Imven eatures cdonpositions
cont ai ni gIRRYanE G o8k ardSCngalkexn ¢y Rsisdhdémendenty celectes! fdeadd,i bed

ab . Unl th d, i
ol Egﬁyl , ?@fqi}ué’mq,eé%&,Faﬁiqeg-@éAﬁng{a@l@ié'iréiqp%ﬁﬁé‘ntﬂé%éé’%%‘é?%{m ot
et eroc r . ' I ]
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di chl 1%r Of(')}."g%]%hé/ élko@,‘ @zg iaﬂ@n?f, @zlgw&mp%¥7 CW"@@, @:{]7
cycloalkoxy, Cs.zcycloalkyl-C1.7alkyl, Ca7cycloalkyl-Cq.7alkoxy,

Ca.zcycloalkyloxy-C-salkyl, and Cs.zcycloalkyloxy-Cq.zalkoxy; (u) Rs is selected
from H, F, CI, methyl, and methoxy, and R4is selected from F, Cl, acetyl, methyl,
methoxy, trifluoromethyil, trifluoromethoxy, difluoromethyl, difluoromethoxy,

15 fluoromethyl, fluoromethoxy; (v) Ry is selected from H, CF3, methyl, Cl, and
methoxy, and Rz is selected from H, Cl, and methyl; (w) Xis O and Y is O; x)Z
is O and Y is O; (y) Ry is selected from H, CF3s, methyl, Cl, and methoxy, Rz is
selected from H, Cl, and methyl, R; is selected from H, F, Cl, methyl, and
methoxy, and Ry is selected from F, Cl, methyl, and methoxy; (z) Xis O,Yis O,

20 Rasis selected from H, F, Cl, methyl, and methoxy, and R4 is selected from F, Cl,
methyl, and methoxy; (z2) Zis O, Y is O, R3 is selected from H, F, Cl, methyl,
and methoxy, and Ry is selected from F, Cl, methyl, and methoxy; (aa) R1 is
selected from H, CF3, methyl, Cl, and methoxy, Rz is selected from H, Cl, and
methyl, Rs is selected from H, F, CI, methyl, and methoxy, Rs is selected from F,

25  Cl, methyl, and methoxy, and Rs and Re together form Cy.¢ alkylidenyl or Cao
alkenylidenyl, or Rs, Rg and the carbon atom to which they attach together form C
3.7 cycloalkyl; (bb) Xis O, Y is O, Zis O, Ry is selected from H, CF3, methyl, Cl,
and methoxy, R; is selected from H, Cl, and methyl, Rs is selected from H, F, Cl,
methyl, and methoxy, R4 is selected from F, Cl, methyl, and methoxy, and Rs and

30 Ry are independently selected from halo, phenyl, C1.9 alkyl, C+.g alkoxy, C2.9
alkenyl, C».g alkenyloxy, Ca.7 cycloalkyl, C3.7 cycloalkoxy, Cs.7cycloalkyl-Cq.7alkyl,

16



Exanpl es include those conpounds wherein: (a) Xis Sor O (b) Xis a
covalent bond; (c) Xis O (d) Yis O (e) Yis S (f) Zis O (g) Zis CH
or CH2; (WP2wams19%y (i) mis 2; (k) nis 1; (I) R and Retarseossmnsmpendent|y
sel ected fromH G 1.3 alkyl, C1.3 alkoxy, F, A, and Br; (nm) R and R are
i ndependently selected fromH, nethyl, methoxy, F and d; (n) R3 and R are
I ndependently selected fromH, hal o, cyano, acetyl, C- 2 alkyl, and Cl-2

al koxy; (o) R3 is independently selected fromH, F, 4, nethyl, and

met hoxy; (p) R4 is independently selected fromH, halo, cyano, C- 2 alkyl,
and G - ZaickdrglkylcQ).7aioxys Cenclstomticdony-G1 adkydcandd from H, hal o, cyano, C

ot hyl - GaroRoR TGy ake T bk Ry R R SRn RIS &
H, - CH( &=, n?ethﬁF@I an@@ﬁet&ox%(@ﬁs%)elbctéa fﬁbﬁ@@@l aaddnetmsis and R4 is

sel ected fromH t.oget her for

Ci-gal k)ﬂﬁ'QFé@@/ffodeﬁr @hl"kféhlﬂl ?'&ézﬁ}ﬂtho’ﬁ’ri apd Rapg Sglegt qdﬁg)re;-nr, 8n atomto
whi ch 5t hey ?f@ §§q? Qbd Rﬁ{b@mz @Ylﬁiso@ RY'S s&é&te@ﬁoﬁﬂﬂ Bg,are

|ndependen hal o . Ci-s Fkoxy
C2- gal kenyéthyr;z;lgm&meyhmonyztszasaedydlfm kly Cl, acu;Lme bl%asw@wted

C3- 7cyc| cl

-cycl oaI ﬁfoé" Lhylﬁnd 'Hﬁ%' &g”c{?(g% ﬁ%@/ﬁé@yﬁ%ﬁ%’@ﬁp){(&@d (u) RBis
sel ect ed mé@faw arfd REhind |R°gttb? therfosmn®1.halkylidemytord, § slkeeylidengldof Rem F, O,
acetyl, nethyl, methoxy, triftl '

thyl , trifl th dj fl hyl
d| f | uor on%?lt ﬁ@ﬂdhe ¢arhen @Fﬁé’f‘ K?/Whtjq?‘lrtgg? @H%F%Eﬁééth? b{OI’ RCs 317503)9(%?&{' L&fc*g%e}_' r
t a [ I r t hyl
(. AT 0l PPES DR RIS elo884 ifth , CFS) AR, O B e R T om
CF3, net mdlecteu froamtl @Btamiwethsdz Rads selestaddiomn o, 1€, methvhrndnet hyl , R3 is

fnea![ ﬁ;f fad ! rﬁm%‘%’h%&? seﬂ%t&i%r?)é‘! 5 é@grllégﬁ%?g?fé’ metiskyRah§ RESRORESd rom k. O,
independently selected from halo, phenyl, C+.¢ alkyl, C+.s alkoxy, Cz.¢ alkenyl, Cz.o
alkenyloxy, Ca.7 cycloalkyl, Cs.7 cycloalkoxy, Cs.zcycloalkyl-C4.zalkyl,

15  Caycycloalkyl-Cq.7alkoxy, Carcycloalkyloxy-Cq.salkyl, and
Ca.zcycloalkyloxy-Cq.7alkoxy; (ff) X is O, Yis O or S, Zis O, R is selected from H,
CF3, methyl, Cl, and methoxy, Rz is selected from H, Cl, and methyl, Rs is
selected from H, F, Cl, methyl, and methoxy, R4 is selected from F, Cl, methyl,
and methoxy, mis 1, and nis 1; (gg) Xis O, Yis O or S, Zis O, Ry is selected

20 from H, CF3, methyl, Cl, and methoxy, R; is selected from H, Cl, and methyl, Rs
is selected from H, F, Cl, methyl, and methoxy, Ry is selected from F, Cl, methyl,
and methoxy, mis 1, nis 1, and Rg and Re are independently selected from halo,
phenyl, C1.9alkyl, C4. alkoxy, Co.g alkenyl, Cz.¢ alkenyloxy, Cs.7 cycloalkyl, Ca7
cycloalkoxy, Ca-7cycloalkyl-Cq.7alkyl, Cs7cycloalkyl-Cq.7alkxoy,

25  Cazcycloalkyloxy-C.galkyl, and Cs.zcycloalkyloxy-C+.7alkoxy; (hh) Rs and Re are
C1. alkyl; (i) Rs and Rs are methyl; (jj) Rs and Rs are both methyl, both X and Z

are O, R; is H, and Rg and Rg form =CHjy; or combinations of the above.

Compounds of the present invention further can be selected from:

17



R3 is selected fromH F, d, nethyl, and nethoxy, and R4 is selected from
F, A, nmethyl, and nmethoxy; (z2) Zis O Yis O R3 is selected fromH, F,
Cl, met hywo 2a0uh3msbhoxy, and R4 is selected fromF, O, poEtusgéos/03avas

met hoxy; (aa) R is selected fromH, CF3, nethyl, Cd, and nethoxy, R2 is
selected fromH d, and nethyl, R3 is selected fromH F, d, nethyl, and
nmet hoxy, R4 is selected fromF, O, nethyl, and nethoxy, and R5 and Re
together formCi.g al kylidenyl or C3-9 al kenylidenyl, or Rs, Rg and the
carbon atomto which they attach together form C 3-7 cycloal kyl; (bb) Xis
O YisO Zis O R is selectgd from HLICF3, nethyl, and net hoxy, R2
is selected fromH, d, and O S sel ected 0 F'Pi F, d, nethyl,
and nmethoxy, R4 is selected fro , nmet hyl @ t hoxy, and Rs and R9
are independently sel ected from haI o heﬁW@lOQ al kyl, G -8 al koxy,
C2-9 al kenyl, Cz-g al kenyl oxy, - CS; |, C3-7 cycI oal koxy,

C3- 7cycl oal kyl - gggﬂ ycl oal kyl oxy- G
i ..6alkyl, and C3 %N?f#‘ P'/:%li eZ}éEX- '[98(4 g}et,z d ylﬁg,%mY is O Zis O
Ri is sel ected fromH, CF32 ]Iélenox npe? oxXy, R2 is selected fromH,
Cl, and nethyl, R3 is selected frcom H, CI, met hyl , and net hoxy, and R4
IS seIectedfromF, d, nethyl d _oet ; (dd) Xi QOCF;is O Zis O
Ri is selected fromH, CF3, ne["ﬁyl d is selected fromH,
Cl, and nethyl, R3 is selected fromH, ! and nmet hoxy, R4 is
selected fromF, d, nethyl, and nethoxy, and R and Rg together formGCi.g
al kyl i denyl or C3 9 al kenyl i denyl oCoppo ullfébzand t he carbon aItom to whi ch
they attach toget he2-Mahyh2eg2-me b didymfuoressthory-gheppxymstyly 7 s o R
is selected fromH, CF3, netdilsulfanyl]- nhmomprowmcml s selected fromH,

Cl, and nethyl, R3 is selected fraDm H , G, nmethyl, and nmethoxy, R4 is
sel ected from F a, nethyl, alng HoXx and R and ce
Compound3

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

Hof%’dm@é:

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

HO& @ @[

Compound 5
2-{4-[2~(3-Fluoro-4-trifluoromethyl-phenoxymethyl)-
allylsulfanyl]-2-methyl-phenoxy} -2-methyl-propionic acid

Aok, ot

Compound 6
2-{4-[2-(4-Isopropyl-phenoxymethyl)-allylsulfanyl]-
2-methyl-phenoxy}-2-methyl-propionic acid
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i ndependent|y selected from hal o, phenyl, Ci-g alkyl, Ci-salkoxy,

C2. gal kenyl, C2-9 al kenyl oxy, C3-7 cycloal kyl, C3-7 cycl oal koxy,

C3- 7cycl oablkeyde/Bivey 7al kyl , C3-7cycl oal kyl - Ci - 7al koxy, PCT/US2005/032938
Cs-T-cycl oal kyl oxy-Ci - al kyl, and C3-7cycl oal kyl oxy-C 1-7al koxy; (ff) X is
O YisOor S Zis O R is selected fromH, CF3, nethyl, d, and

met hoxy, Ris selected fromH d, and nethyl, R3 is selected fromH, F,
Cl, methyl, and nethoxy, R4 is selected fromF, d, nethyl, and nethoxy, m
isl and nis 1; (gg) Xis O Yis Oor S, Zis O R is selected fromH,
CF3, nethyl, d, and rrethoxy,bRZ is pelected fromH O, and nethyl, Ris

selected fromH, F, d, ne thoxy, Risg otdted fromF, O,
nd R8 and re i ndependent |y
Y,

met hyl , and nmethoxy, mis
sel ected from hal o, phenyl, Ci -gal 8 al ko C2.9 al kenyl, C2.g

al kenyl oxy, C3-7 cycl oal kyI - ﬁh‘? Yy, CS 7cycl oal kyl -C-i- 7al kyl,
C3- 7cycl oal kyl @gh{gﬂ; n-and

C3- 7cycl oal kyl oxyz&fZ yii :ﬁ%/ﬁyl %g%ga Fz‘ %%pﬁ Cl-4 al k)yl (ii) R5 and

Re are nethyl; (jj) R5 and & 0% otthndZareO R7 is H,

and Rs and Rgf orm CH ; or corgdinatiqgns of the above. Conpounds of the
present invention further ca beosel ected OCF,

from - Met hyl - 2-{2- et hyl - 4HQ2- m uor onret hnoxyrret hyl ) -

al Iyl sul fanyl ] - phenoxy} - propi‘oni chas L

2- Met hyl -2-{2-nmet hyl -4-[2-(4-trifluoro m phenoxynet hyl ) -

al I yl sul fanyl j - phenoxy} - propi oni Caaapiogng8 2- et h | - phenoxy}

- 2- et hyl - pr opi opiMetagl-2+ {2-methyl-4-[2- (4-tr1ﬂuor0methoxy—p enoxymeth ylg

{4-[ 2- (3, 4- Di chl or o- phenoxitgloky]-pheabiy} Hsapibainyeid- 2- net hyl - phenoxy}

-2-nmet hyl - propi onic acid 0
Cl
R
o/wﬁo

Compound 9
2-{4-[2-(4-Chloro-phenoxymethyl)-allyloxy]-2-methyl-
phenoxy}-2-methyl-propionic acid

R

Compound 10
2-{4-[2-(3,4-Dichloro-phenoxymethyl)-allyloxy]-2-
methyl-phenoxy}-2-methyl-propionic acid

s P

Compound 11
2-{4-[2-(3-Fluoro- -4-trifluoromethyl-phenoxymethyl)-allyloxy]-
2-methyl-phenoxy} -2-methyl-propionic acid

E

Compound 12
2-{4-[2-(4-Isopropyl-phenoxymethyl)-allyloxy]-2-
methyl-phenoxy}-2-methyl-propionic acid
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al Iyl sul fanyl ] -2-net hyl - phenoxy} -2-nethyl-propionic acid 2- {4-
2-met hyl - phenoxy }-2-met hyl - propionic

aci d2- Metwol20@/03296pet hyl - 4-[ 2- (4-trifl uor omet hyl - phenox Pogtusgé0s032938

al I yl oxy] - phenoxy} -propionic acid

-Met hyl - 2-{2-net hyl -4-[ 2-(4-trifluoronet hoxy-phenoxynet hyl) -

al | yl oxy] - phenoxy} -propionic acid

2-{4-[2-(4-Chl oro- phenoxynet hyl ) - al | yl oxy] - 2- met hyl phenoxy} -
2-met hyl -propionic acid 2- {4-[2-(3, 4-Di chl oro-phenoxynet hyl)-al |l yl oxy] - 2-
met hyl - phenox gre®erreek dorhpqurabisdisted indiadle2i{ 4-[2- - 2- { net hyl - phenoxy}

- 2- et hyl - propi oni ¢ aci dA preferrequﬂnqound is listed in Table 1. Table 1
The pharnaceutical conpounds of the #Vention include a phar maceut i cal
conposi fion_conprisin harjmaceuti cally acceptable carrier and a conpqund
descri bed aSEW@X“WﬁéV@“SﬁE compounds accor di ng %ﬁ“?ﬁ%% I nvention havengt

| east ome chiral center theyl may accordingly—exist—as—enanti-orers—Were
the conpounds possess two or pore chiral centers, they may additionally
exi st ag diastereoners. It is{to be t@ Oaget hat al |l sugh\jdomers and

m xturesg thereof ate enconpassed within e @1 of the nt inventilon.
Furt hernore, sone of the crystalline fornms fo 87 C% may exi st gs
pol ynmor phs and as such

5 The pharmaceutical compounds of the invention include a pharmaceutical
composition comprising a pharmaceutically acceptable carrier and a compound

described above.

Where the compounds according to this invention have at least one chiral

10  center, they may accordingly exist as enantiomers. Where the compounds
possess two or more chiral centers, they may additionally exist as diastereomers.
It is to be understood that all such isomers and mixtures thereof are
encompassed within the scope of the present invention. Furthermore, some of
the crystalline forms for the compounds may exist as polymorphs and as such

15 are intended to be included in the present invention. In addition, some of the
compounds may form solvates with water (i.e., hydrates) or common organic
solvents, and such solvates are also intended to be encompassed within the

scope of this invention.

20 The invention provides the disclosed compounds and closely related,
pharmaceutically acceptable forms of the disclosed compounds, such as salts,
esters, amides, hydrates or solvated forms thereof; masked or protected forms;

and racemic mixtures, or enantiomerically or optically pure forms.
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are intended to be included in the present invention. In addition, sonme of
the conpounds may form solvates with water (i.e., hydrates) or common
organi ¢ swbueswis196and such solvates are al so intended teChasensospassed
within the scope of this invention. The invention provides the disclosed
compounds and closely rel ated, pharmaceutically acceptable forns of the

di scl osed conpounds, such as salts, esters, am des, hydrates or solvated
forms thereof; masked or protected forns; and racemi c mxtures, or
enantionerically or optically pure forns. Pharnmaceutically acceptable salts,
esters, and afenacedtioatly aceeniokiplsalte, esterss ape amidesincluslegagyoxylate

cycl oal kyl l,~h I - ' ' T '

i 41 on e et oSl Sitpatnd el HRREpHTS} oF pbffoRaHe hhodfligR 2c! @

\?M_etnﬁf It th /e ratrﬁillsﬁora%td @?diﬁm?satmt;@b@%,chmidl afn'rdfgéemmd;h/areawtﬂhisw tealsbealiler cont act
i ssues o atien t | Gi i rei '

2l | er gi o hanepBSertinbpraraRsElaGiGaly Slierva fd Sutatis Jir sontaqt fah the ©”

hydr oghl Orfs%gg% ofgétfé?'ﬁ§wit96§t%r[o‘ifeecoxieﬁ§,riﬁ?té’tioré‘%?hﬁ’ér@ic rR¥pbRde, val erate,
oleaté, palmtate, stearate, laurate,” borate, benzoate, |actate, phosphate,
t osy: at e,Rerfrtasamtativemaltsainel,udelhryardatr@r,nidﬁ,lMﬂmh@,rid?a&ﬂ'faé@éiﬂﬁ%t hyl at e,
mesyl ate, .gl ucoh onate. lacti obi I t

el ude A1E SrEals Cxniate, VBl PR Baiiie! Sk dalLRd MoralllEoC Mo
cal ci um EoRR) MRtAteNPhEsphaed, ltosgatepcitrates intaleatephimaratey sateinater y anmoni um

and am ne t h t et hy| [ '
11 ot Iy G, Ry VIR QMR AT, BIopIoNB 81 o1 ol
Phar pgac el%iféﬁ)lfoﬁé‘ﬂet. Sp esé%mgyﬁ‘fcmde%w(ali mefH and Gfiiéali-kth adtionl sush as

i ncorporated herein -bi/h reference. Representative pharnaceutically
accept abl sodiurn destassiunh caiciwre rariconagnesivtle as Mel @sdra-ipxis aMBINEHoni a,
primary qqdaqgllnlé | a%nrgow&mfigrqd amine cations such as tetramethyl ammonium,
methylamine, trimethylamine, and ethylamine. See example, S.M. Berge, et al.,
“Pharmaceutical Salts,” J. Pharm. Sci., 1977, 66:1-19, which is incorporated
15 herein by reference. Representative pharmaceutically acceptable amides of the
invention include those derived from ammonia, primary C1.¢ alkyl amines and
secondary di(C1. alkyl) amines. Secondary amines include 5- or 6-membered
heterocyclic or heteroaromatic ring moieties containing at least one nitrogen
atom and optionally between 1 and 2 additional heteroatoms. Preferred amides
20 are derived from ammonia, C1.3alkyl primary amines, and di(C1.2 alkyl)amines.
Representative pharmaceutically acceptable esters of the invention include C17
alkyl, Cs.7 cycloalkyl, phenyl, and phenyl(C1 )alkyl esters. Preferred esters

include methyl esters.

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

30 theinvention.
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secondary di (G- 6 alkyl) am nes. Secondary am nes include 5- or 6-nenbered
heterocyclic or heteroaromatic ring npieties containing at |east one

ni t r ogen woemesweopt i onal |y between 1 and 2 additi onal PoetUsSc@atns2yss
Preferred am des are derived fromanmonia, C _3 alkyl primary anines, and
di (G-|.2 alkyl)am nes. Representative pharnmaceutically acceptable esters of
the invention include G -7 alkyl, C -7 cycloal kyl, phenyl, and phenyl (C -
6 )alkyl esters. Preferred esters include nethyl esters. The invention also
i ncl udes di scl osed conpounds havi ng one or nore functional groups (e.g.,

am no, orHYAR REASHCHNG/G ecting group. Sonme of these nasked or
protected conpounds are pharmaceutically acceptable; others will be useful
as internediates. Synthetic intermnmedi ates and processes di scl osed herein,

and m nor mdlﬁrb@@ﬁ@@ﬂﬁth@ay@@&yl gbepmeu mbthyl eifner$(subetltufedt he

I nvent i on. HYDROXYL PROTECTI N ({ on for the h roup
i ncl udes fﬁ@huwthéﬁshék@s’“t%tﬁgﬁth)t br%t/l‘-u %bﬁ@ﬂ! et%ﬁs@@‘i/ﬁ[ygﬁﬁﬁﬁ

et herg substitute benzyl ethers, and silyl ethers. Substituted I\/Et hyI
Et herS Exanpl es of substituted nethyl ethers include nethyoxynethyl,

gg;%: LQ;&?L@@MM%?E“V' (phenyl di net hyl si | yl ) met hoxynet hyl ,

guai acol net hylyéxafTPpA E?’#é’?ﬁ’wghﬁ%%ﬁ%l‘%é@%ﬁmgﬁ%mﬁﬁww ’

g | ;n(stz hgﬁﬁ%@?ﬁm tt;\tijtﬂttﬂom?trmh I(pln@qﬂdhlrnmmllyjbmethoxymethyl

t et rahyerWY’lﬂQWJ tﬂ’@ﬁ&%‘tyé I ne)@ﬁ?ﬁ EIW)/{‘{ heifﬂ%ge @Mmgmyll'anyl

1- metROXYLILFAUNAEMYI, tutByRRtH S4-HBAKHRRYFREM, siloxymethyl,
2-methoxyethoxymethyl, 2,2,2-trichloroethoxymethyl, bis(2-chloroethoxy)methyl,
2-(trimethylsilyl)ethoxymethyl, tetrahydropyranyl, 3-bromotetrahydropyranyl,
tetrahydrothiopyranyl, 1-methoxycyclohexyl, 4-methoxytetrahydropyranyl,
4-methoxytetrahydrothiopyranyl, 4-methoxytetrahydrothiopyranyl S,S-dioxido,

15  1-[(2-chloro-4-methyl)phenyl]-4-methoxypiperidin-4-yl, 1,4-dioxan-2-yl,

tetrahydrofuranyl, tetrahydrothiofuranyl and
2,3,3a,4,5,6,7,7a-octahydro-7,8,8-trimethyl-4,7-methanobenzofuran-2-yl.

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

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

25

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

3,4-dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, p-halobenzyl,

2,6-dichlorobenzyl, p-cyanobenzyl, p-phenylbenzyl, 2- and 4-picolyl,
30  3-methyl-2-picolyl N-oxido, diphenylmethyl, p, p’-dinitrobenzhydryl,

5-dibenzosuberyl, triphenylmethyl, a-naphthyldiphenylmethyl,

22



4- met hoxyt et r ahydr ot hi opyr anyl, 4-net hoxyt et rahydrothi opyranyl S, S-dioxido,
1-[ (2-chl oro-4-net hyl ) phenyl ] - 4- met hoxypi peri din-4-yl, 1,4-di oxan-2-yl,

t et r ahydrwbuo@mgliigeot et r ahydr ot hi of uranyl and PCT/US2005/032938
2,3,3a,4,5,6,7, 7a-octahydro-7, 8, 8-trinethyl -4, 7- net hanobenzof uran- 2-yl .
Substituted Ethyl Ethers Exanples of substituted ethyl ethers include

1- et hoxyet hyl, 1-(2-chloroethoxy)ethyl , 1-nethyl- 1-nmethoxyethyl

1-net hyl -1 -benzyl oxyet hyl , 1-nethyl-1- benzyloxy 2-fl uoroet hyl,
2,2,2-trichloroethyl, 2-trinmethylsilylethyl henylselenyl)ethyl

L eg;; Iy| gaahl:%tioxyphwlgabpbmhémtythyl @(nanaﬂs?wmwl)pﬁenwmtw trophenyl, and
[ e es t h
i ncl ude ] Wg'FEVBrR/%hg jmseqr 8ﬂ9§/¥ oxyjbh's Jﬂ%ﬁﬁ?ﬁg’yﬁgnﬁym ﬁ ogreflzyl

p- hal oberg,fzg'/,‘,f,,,l?| ligfrl b ﬁM'd BefYne®ONZY! . p- phenyl benzyl, 2- and
4- pi col yl;} sﬁf? ?ﬂp&c@{?ﬁ;l N-8>F<)| dowﬁgl pgenyl met hyl ,

p' -di R ![ L rﬁﬂﬂﬁthsa?\wnnﬂﬁeﬂymmﬁswhwl% 4 4’f—trp$l(imryzlowmxwlhenyl)methyl
a- nap y |p enyl met met ,pxy heny t hyl
di (p- Aet Hobl z]/njybn@%vi)g@{%y‘i -d f?tb xpgneﬁ 'S@Zéh&ﬁw glrret hyl ,

4 24 i ﬁ[}f@ﬁkj&?gﬁ% ﬁf&@ggﬁ Bl n?i?%(ét tby iy, 9-(6-phenyl)xanthenyl,

4,
4, 4" - 93|6H1@1w-|1 Ombmmmar)&-lb)anmdhwlolan 2—y| and benzisothiazolyl
4 4" benzoyl oxyphenyl ) net hyl , 3-(/m dazol - 1-yl net hyl ) bi s(4
di m§ iogeenyl ) net hyl , 1, 1- bi s(4 met hoxyphenyl )-1 ' - pyrenyl net hyl,
nthryl, 9-(9-phenyl)xant henyl , 9-(9-phenyl - 10- oxo) ant hryl
benzodi t hi ol an-2-yl, and benzi sot hi azol yl S, S-di oxi do.
10 Silyl Ethers

Examples of silyl ethers include trimethyisilyl, triethyisilyl, triisopropylsilyl,

41
141
!4-
9-a
1, 3-

dimethylisopropylsilyl, diethylisopropylsilyl, dimethylthexylsilyl,
t-butyldimethylsilyl, t-butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, friphenylsilyl,
diphenylmethyisilyl, and t-butylmethoxyphenylsilyl.

15

Esters

In addition to ethers, a hydroxyl group may be protected as an ester.
Examples of esters include formate, benzoylformate, acetate, chloroacetate,
dichloroacetate, trichloroacetate, trifluoroacetate, methoxyacetate,

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

25

Carbonates

Examples of carbonates include methyl, 9-fluorenylmethyl, ethyl,
2,2 2-trichloroethyl, 2-(trimethylsilyl)ethyl, 2-(phenylsulfonyl)ethyl,
2-(triphenylphosphonio)ethyl, isobutyl, vinyl, allyl, p-nitrophenyl, benzyl,

30  p-methoxybenzyl, 3,4-dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, S-benzyl
thiocarbonate, 4-ethoxy-1-naphthyl, and methyl dithiocarbonate.
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Silvl Ethers Exanples of silyl ethers include trinmethylsilyl,
triethylsilyl, triisopropylsilyl, dinmethylisopropylsilyl,

di et hyl i swprogydsstebyl , di net hyl t hexyl silyl, f-butyl di metroyltszéoplo3293s
f-butyl di phenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl,

di phenyl net hyl silyl, and f-butyl methoxyphenylsilyl. Esters In addition to
ethers, a hydroxyl group nay be protected as an ester. Exanples of esters
i nclude formate, benzoyl formate, acetate, chloroacetate, dichloroacetate,
trichloroacetate, trifluoroacetate, methoxyacetate,

tri phenyl net hoxyacet at e, phenoxyacet ate, p-chlorophenoxyacet ate,

p- P- phenyl acet at e -phenyl propi onate, 4-oxopentanoate(levulinate),

4, 4- (ethyleneé¥§$ﬁgig%ﬁ¥3é8ate pi val oat e, adanant oate, crotonate,

4- met hoxycr ot MginpledenNZsxidted cleavhgs ndede2dddbbenzoate, 4-azidobutyrate,

2,4,6-trinmethyl benzoate(nmesi t oate) Car bgnat es Exarrpl es of carbonates
i ncl ude n‘b’ﬂI’ﬁ|3¢|'4'"!ﬁt|ﬂy|BéfﬂtéﬁWWePT@!bm’BPWth €pZ0aley | chi or oet hyl ,

2-(tri gret W

2-(tri pheé]nﬁ WL%S%%@%% Ifonﬁfei( = gﬂfﬂ (lg'ﬁew ny llclaglblona’ée ni trophenyl,

benzyl , p4- (methmtlylbmezlydxy)mtyraﬂs; mwrﬁrkye&wﬂplpmeshwmeibﬁmoa& ni t robenzyl ,
S benzyl t hi ocarbonat e, 4-ethoxy-1-naphthyl, and nethyl

di t hi ocar bonat e. Assi sted Cl eavage Exanpl es of assisted cl eavage i ncl ude

2- i odobenzoat qw.séew@ie@gb@syér@te 4-ni tro-4-nmet hyl pent anoat e,
o- (di br ononet rn%tl )benzoat e, 2-fornyl benzeqegul fonat e,
2- (et hyl t hi orfetanaxes ef ngvffceéa?%fﬁa%ers Inclu

10  2,6-dichloro-4-methylphenoxyacetate,

2,6-dichloro-4-(1,1,3,3-tetramethylbutyl)phenoxyacetate,
2,4-bis(1,1-dimethylpropyl)phenoxyacetate, chlorodiphenylacetate, isobutyrate,
monosuccinoate, (E)-2-methyl-2-butenoate(tigloate),
o-(methoxycarbonyl)benzoate, p-P-benzoate, a-naphthoate, nitrate, alkyl

15  N,N,N’,N'-tetramethylphosphorodiamidate, N-phenylcarbamate, borate,
dimethylphosphinothioyl, and 2,4-dinitrophenylsulfenate

Sulfonates
Examples of sulfonates include sulfate, methanesulfonate(mesylate),

20 benzylsulfonate, and tosylate.

AMINO PROTECTING GROUPS

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

25 —NH protective groups.

Examples of carbamates include methyl and ethyl carbamates, substituted
ethyl carbamates, assisted cleavage carbamates, photolytic cleavage
carbamates, urea-type derivatives, and miscellaneous carbamates.

30

Carbamates
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4- (met hyl t hi onet hoxy) butyrate, and 2-(net hyl t hi onet hoxynet hyl ) benzoat e.

M scel | aneous Esters Exanples of m scellaneous esters include

2, 6- di chlwoaees/asedshy| phenoxyacet at e, 2, 6-di chl oro-4- (1 PLT/US2005/032938

, 3, 3-tetranet hyl butyl ) phenoxyacetate, 2,4-bis(1

, 1-di met hyl propyl ) phenoxyacet ate, chl orodi phenyl acetate, isobutyrate,
nonosucci noate, (E)-2-nethyl-2-butenoate(tigloate),

o- (et hoxycar bonyl ) benzoat e, p-P-benzoate, a-naphthoate, nitrate, alkyl

N, N, N, N -tetranethyl phosphor odi am date, N-phenyl carbanmate, borate,

di net hyl phos plixaotpiesgl methytiagg 4thyi aanbaostesipckidernaetiyearsliethyhat es Exanpl es

of sulfo es includ f t I | sul f onat e,
and syl TR BRO e  RRERR, 32, SRR BhyraRAy 1

i ncl udes z,ﬂdhaaa%/ﬁﬁe-(wﬂ@lamxoairw@,pegbabtranwrpmmmmw)@mgm@d Exanpl es of
carbamat es i nclude nethyl and ethyl carbamates, substituted ethyl

car bamat edsmeﬁwmh@@?%d-eavage carbamat es, photol ytic cl eavage car bamat es,
urea- type derivatives, and m scel | aneous carbanat es. Carbamat esExanpl es of
met hyl” and et hyl carbamates include nmethyl and ethyl, 9-fluorenyl nethyl,

9- (2-sul f o) f | RubstitrtedEthMl , 9- (2, 7-di brono) f | uor enyl et hyl ,

2 b S s Syl S Bt pgeronoroan,
2-trimethylsilylethyl, 2-phenylethyl, 1-(1-adamantyl)-1-methylethyl,
1,1-dimethyl-2-haloethyl, 1,1-dimethyl-2,2-dibromoethyl,

10  1,1-dimethyl-2,2,2-trichloroethyl, 1-methyl-1-(4-biphenylyl)ethyl,
1-(3,5-di-t-butylphenyl)-1-methylethyl, 2-(2'- and 4'-pyridyl)ethyl,
2-(N,N-dicyclohexylcarboxamido)ethyl, t-butyl, 1-adamantyl, vinyl, allyl,
1-isopropylallyl, cinnamyl, 4-nitrocinnamyl, 8-quinolyl, N-hydroxypiperidinyl,
alkyldithio, benzyl, p-methoxybenzyl, p-nitrobenzyl, p-bromobenzyl,

15  p-chlorobenzyl, 2,4-dichlorobenzyl, 4-methylsulfinylbenzyl, 9-anthrylmethyl and
diphenylmethyl.

Assisted Cleavage

Examples of assisted cleavage include 2-methylthioethyl,

20 2-methylsulfonylethyl, 2-(p-toluenesulfonyl)ethyl, [2-(1,3-dithianyl)Jmethyl,
4-methylthiophenyl, 2,4-dimethylthiophenyl, 2-phosphonioethyl,
2-triphenylphosphonioisopropyl, 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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Substituted Ethyl Exanples of substituted ethyl carbamates include
2,2,2-trichloroethyl, 2-trimethylsilylethyl, 2-phenylethyl,

1- ( 1- adamsiot2géeyo3iseoet hyl et hyl , 1, 1- di net hyl - 2- hal oet hyl PCT/US2005/032938

1, 1-di et hyl -2, 2-di bromoet hyl , 1, 1-di nethyl -2, 2,2-trichl oroethyl,

1- net hyl - 1- (4- bi phenyl yl )et hyl, 1-(3,5-di-Noutyl phenyl)-1-net hyl et hyl,
2-(2'- and 4' -pyridyl)ethyl, 2-(N, N-di cycl ohexyl carboxam do) et hyl, f-butyl,
1-adamantyl, vinyl, allyl, 1-isopropylallyl, cinnamyl, 4-nitrocinnanyl,

8- qui nolyl, N-hydroxypi peridinyl, alkyldithio, benzyl, p-nmethoxybenzyl,

p- ni t r obenzyl ,Exaniplesrobereaytype dednatbestineluge phenathigizivl-61Oirankenyl

3 cavage Srrlved sriouenetllehariagibo i i Rk B igERTon
2- met hyl sul fonyl et hyl, 2-(p-toluenesul fonyl)ethyl, [2-(1

, 3-di thianyl)] nmet hﬁ/l , 4-met hyl t hi ophenyl, 2, 4-di net hyl t hi ophenyl,
2- phosphoni oetMigcellaneous Garbgmatessphoni oi sopr opyl ,

o (e oy b AREE b iscdafich f SxrBaRleKURER ey, S-benzyl

p- (di Hydr oxybor enzi soxazol yl'meth
2- (trifl uicesesdmyate; 6-cyanobenayl, mytlobltyl, Rlyolobexyli cyctipesiyge Exanpl es of

phot ol ytic ¢l eavage i ncl yde m nitraophenyl 5adi met hoxybenzyl ,

o-nit robeﬁﬁﬂﬁro@ﬁ 9H?yhe'%'ﬁ8%19>@ibﬁf‘?ﬁo§'ésﬁ%\ﬁ9y?@ﬁH‘YH’

phenyl ( o- pbldigRifxytamBhitviny, d-@aNIdRRtRcdrbexdnigsfbenzyl, es of urea-type

derivatives includé phenothi azi ngl - (10) - car bonyl
1,1-dimethyl-3-(N,N-dimethylcarboxamido)propyl, 1,1-dimethylpropynyl,

10 di(2-pyridyl)methyl, 2-furanylmethyl, 2-iodoethyl, isobornyl, isobutyl, isonicotinyl,
p-(p'-methoxyphenylazo)benzyl, 1-methylcyclobutyl, 1-methylcyclohexyl,
1-methyl-1-cyclopropylmethyl, 1-methyl-1-(3,5-dimethoxyphenyl)ethyl,
1-methyl-1-(p-phenylazophenyl)ethyl, 1-methyl-1-phenylethyl,
1-methyl-1-(4-pyridyl)ethyl, phenyl, p-(phenylazo)benzyl, 2,4,6-tri-t-butylphenyl,

15  4-(trimethylammonium)benzyl, and 2,4,6-trimethylbenzyl.

Examples of amides include:
Amides
20 N-formyl, N-acetyl, N-chloroacetyl, N-trichloroacetyl, N-trifluoroacetyl,
N-phenylacetyl, N-3-phenylpropionyl, 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,

30 N-o-nitrobenzoyl, N-o-(benzoyloxymethyl)benzoyl, and

4,5-diphenyl-3-oxazolin-2-one.
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derivative, N -p-toluenesul fonyl am nocarbonyl, and
N - phenyl am not hi ocar bonyl. M scel | aneous Car bamat es Exanpl es of
m scel | arwousocsidwsanat es i ncl ude f-anyl, S-benzyl thi ocachasates/032938
p- cyanobenzyl, cycl obutyl, cyclohexyl, cyclopentyl, cyclopropyl nethyl,
p- decyl oxybenzyl, diisopropyl nethyl, 2,2-dinmethoxycarbonyl vinyl,
o- (N, N-di net hyl car boxam do) benzyl ,
1, 1-di met hyl - 3- (N, N- di net hyl car boxam do) propyl, 1, 1-di et hyl propynyl,
di (2-pyridyl)methyl, 2-furanylnmethyl, 2-iodoethyl, isobornyl, isobutyl,
i sonicotinyl, p-(p'-nmethoxyphenyl azo)benzyl, 1-nethylcyclobutyl,
1- met hyl cycl ohexyl , 1:nmethyl.-i-cycl opropyl nethyl,
1-nmet hyl - 1-(3, )ethyl, 1-nethyl -
1( p- ltoﬂelnyllazzmxpnmda)imdwlm dnthiaaeuwheyl Nmﬁuwmtzwaleow

nmet hy pyri eth enyl azo) benz
2,4,6-tri Nﬂ@‘lﬁ'ﬂ%ﬂbb{ VPM YN ﬂt"rﬁ"ﬁ!a%ﬁ? %%M%'?Peméﬁﬁ adduct,
2,4, 6-4 r'ﬁﬁpﬁﬁlt%ﬁzﬁ’é d.rﬁémgfh 855 fa-B8) dSSeidnco-ufe; 5-Aubstated f or nyl
N—acetyl or oacety tT1 chl oroacetyl, N—trlfluoroacetyl
N- phenyl at,ét@:benzyl—?»%@rqﬂqovdph@rﬂﬂ -2-oNepied N isvbptituted 3- pyri dyl car boxani de,
N-benzoyligqpﬁk zg % ivative, N-benzoyl N- p- phenyl benzoyl . Assi sted
Cl eavage B 5ﬁ¥\ cetyl, No- nitrophenoxyacetyl, N- acet oacetyl,
(N - d|th|obenzyloxycarbonylanlno)acetyl N 3- ( p- hydr oxyphenyl ) pr opi onyl ,
| - 2- (o-ni trophenoxy) pr opi onyl ,
onyl, N-4-chlorobutyryl,

Examples of special NH protective groups include

N-Alkyl and N-Aryl Amines
N-methyl, N-allyl, N-[2-(trimethylsilyl)ethoxylmethyl, N-3-acetoxypropyl,
15  N-(1-isopropyl-4-nitro-2-oxo-3-pyrrolin-3-yl), quaternary ammonium salts,
N-benzyl, N-di(4-methoxyphenyl)methyl, N-5-dibenzosuberyl, N-triphenylmethyl,
N-(4-methoxyphenyl)diphenylmethyl, N-9-phenylifluorenyl,
N-2,7-dichloro-9-fluorenylmethylene, N-ferrocenyimethyl, and N-2-picolylamine

N’-oxide.
20
Imine Derivatives
N-1,1-dimethyithiomethylene, N-benzylidene, N-p-methoxybenzylidene,
N-diphenylmethylene, N-[(2-pyridyl)mesityllmethylene, and N-(N'
,N’-dimethylaminomethylene).
25

PROTECTION FOR THE CARBOXYL GROUP

Esters
Examples of esters include formate, benzoylformate, acetate,

30 trichloroacetate, trifluoroacetate, methoxyacetate, phenoxyacetate,

p-chlorophenoxyacetate, benzoate.
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N-3-met hyl - 3-nitrobutyryl, N-o-nitrocinnanoyl, N-acetyl methionine
derivative, N o-nitrobenzoyl, N o-(benzoyloxymethyl)benzoyl, and

4, 5- di phewgl20@~m3x®20l i n- 2-one. Cyclic I mde Derivatives REphisbaksiosivde,

N-di t hi asucci noyl, N 2, 3-di phenyl mal eoyl, N 2,5-dinmethylpyrrolyl, N1,1
,4,4-tetramet hyl di silyl azacycl opent ane adduct, 5-substituted 1, 3-dinethyl-
d-triazacycl ohexan-"-one, 5-substituted 1,3-dibenzyl -

-triazacycl ohexan™-one, and 1-substituted 3,5-dinitro-4-pyridonyl. SPECI AL
- NH PROTECTI VE GROUPS Exanpl es of special NH protective groups include
N- Al kyl and N-Aryl Am nes N net hyI N-allyl,

N-[ 2- (trirreth t N- 3- acet oxypropyl,
N-(1-1 sopropyl—ui—hm—(gwgﬂ%ﬁﬂig- yrroI in-3-yl), quaternary anmoni um salts,
ﬁ ?renéﬁl :\I— di It W&éﬂ@ﬁwﬂ?ﬂ}téd n’;\ﬁthylle,sté\tb ﬁﬁcﬂhdnaﬁ-ilusrdwhyémyl
I phenyl me met ho h
2.7 F%empasyrgeenyumnwmem P S R e
p| CO I
N bensy 1 1o 2 A R B T PREIRICH, Y] ene.
N L2 by rp-Hhorhomreripy] pemhiishenaeyidornaihoxyendryioeathpkmidomatiyl ene)

PROTECTI O\IJ:ISI]:\E)ht HFledom >§1YII' GROUP Esters

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

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

15 cinnamyl, a-methylcinnamyl, phenyl, p-(methylmercapto)phenyl and benzyl.

Substituted Benzyl Esters
Examples of substituted benzyl esters include triphenylmethyl,

diphenylmethyl, bis(o-nitrophenyl)methyl, 9-anthrylmethyl,

20  2-(9,10-dioxo)anthrylmethyl, 5-dibenzosuberyl, 1-pyrenyimethyl,
2-(trifluoromethyl)-6-chromylmethyl, 2,4,6-trimethylbenzyl, p-bromobenzyl,
o-nitrobenzyl, p-nitrobenzyl, p-methoxybenzyl, 2,6-dimethoxybenzyl,
4-(methylsulfinyl)benzyl, 4-sulfobenzyl, piperonyl, 4-picolyl and p-P-benzyl.

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

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

30 Activated Esters

Examples of activated esters include thiols.
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Exanpl es of esters include formate, benzoylformate, acetate,
trichloroacetate, trifluoroacetate, nethoxyacetate, phenoxyacetate,
p- chl or ophenrowsyBscwdat e, benzoat e. Substituted Methyl Estecs/uSzespbmss of
substituted nmethyl esters include 9-fluorenyl nethyl, methoxymnethyl,
met hyl t hi onet hyl , tetrahydropyranyl, tetrahydrofuranyl,
nmet hoxyet hoxynmet hyl , 2-(trinmethylsilyl)ethoxynethyl, benzyl oxynethyl,
phenacyl, p-bronmophenacyl, a-nethyl phenacyl, p-methoxyphenacyl,
car boxam donet hyl , and N-phthal i m donet hyl. 2-Substituted Ethyl Esters
EXﬁnPleshor 2-suﬁftituted ethyl esters include 2,2,2-trichloroethyl,

al oet hy C r oal k I met hyl silyl)ethyl, 2-nethylthioethyl,
1, 3- d|th|anyl 1S OuS % E;rophenylsultyeatyl)gthyl Y Y
g Eg tﬁ' uene?‘ LE)fari:ﬁMb% of hvécellané(ﬂJsdJ?rNadydra]s) ichude, oxazoles,

I phe osphi no) et -1-phenyl et hyl , f-butyl, cycl opent

cycl ohei(yé/a kyl- ﬂ@roxa;om@%ﬁkqlkylﬁ-oa (1 FPRRAN é\”é"?l §I ) - 2- but gn 1- §I (F:)l nngrryl ,
a- met Ci | 'l %ﬂkﬁp lapgnd benzyl . Substituted
Benzyl Estgr °”°DF§EM% l@ﬁ%ﬁ?ﬁ?ﬁkggﬁﬁenzy pg%?Pgrasr@includey
tr|phenylmﬁﬂﬂ@hmo@obdaﬁﬁumnuﬂgx bi s(o-ni trophenyl ) net hyl, 9-anthryl nethyl,
2- (9, 10-di oxo) ant hryl met hyl , 5-di benzosuberyl, 1-pyrenyl nethyl,
2-(trifluoronethyl)-6-chronyl nethyl, 2,4,6-trinethylbenzyl, p-bronmobenzyl,
o- ni tr obenzyl , StanAvitEstbenzyl , p- net hoxybenzyl, 2, 6- dinethoxybenzyl

4- thyl sul f I '
p- gﬁenﬁyf” S: n)%,/q %§g§¥§tannylseusl.tcfar%blﬁ qua/é trié%;ﬁgtra?lg% énd it %OtyYstanny?

10

C. Synthesis

The invention provides methods of making the disclosed compounds
according to traditional organic synthetic methods as well as matrix or
15 combinatorial synthetic methods. Schemes A through G describe suggested
synthetic routes. Using these Schemes, the guidelines below, and the examples,
a person of skill in the art may develop analogous or similar methods for a given
compound that are within the invention. These methods are representative of the
preferred synthetic schemes, but are not to be construed as limiting the scope of

20 theinvention.

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

| 25  skilled in the art will further recognize that during any of the processes for
preparation of the compounds in the present invention, it may be necessary
and/or desirable to protect sensitive or reactive groups on any of the molecules
concerned. This may be achieved by means of conventional protecting groups,
such as those described in “Protective Groups in Organic Synthesis”, John Wiley
30 & Sons, 1991. These protecting groups may be removed at a convenient stage

using methods known from the art.
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Exanples of silyl esters include trinmethylsilyl, triethylsilyl,
f-butyldinmethylsilyl, /-propyldinethylsilyl, phenyldinethylsilyl and

di - f - but Woebdwd3stebyl . Activated Esters Exanpl es of act Pcatusdosssmss

i nclude thiols.Mscellaneous Derivatives Exanpl es of m scel |l aneous
derivatives include oxazoles, 2-alkyl-1 ,3-oxazolines, 4-alkyl-5-o0xo0-1

, 3-oxazol i di nes, 5-al kyl -4-o0xo0-1 , 3-di oxol anes, ortho esters, phenyl group
and pentaam nocobalt(l11) conplex. Stannyl Esters Exanpl es of stannyl
esters include triethylstannyl and tri-n-butylstannyl. C. Synthesis The

i nvention provides nethods of making the disclosed conpounds according to

traditional organic,synthetic h . S i il pat ori al
synt hetic net P@ﬁ re @Erpéﬂ%%ssﬁsg?r}ﬁhﬁg)ﬁé@qgte'gﬁw %’% C%Jﬁg%({eds éc’?cg?/n' I C routes.
Usi ng t hapg iREnEeR give Mg @uhiklre of stdrediowmers) thédesisemanpinay bea per son of

skill in the art may devel op anal ogous or sim| a{. rre'tghod for, a g’hven
conpound sepgratad By\GonMentianak teChISHES SHCh PR &EEPFHaTYR Quremaogr@pds dRfat i ve of

the prefe thet | %gyf' i iddivi@@al EPRRtibMers @aylben ting
t he sggpe&{)"?&flﬁpggirﬁ%ht&ipz : %‘22“2 ihlégﬁ?_??in?%“e a{rt_ Wi || Ir ecogni %Ie t hat
synt hesi sprepatedesithenpy endstiagpectic synthssist o hyvesselulianndyetengiquadsed by

By ot HBeRaRE REEMEEs b Sl ok} REnEomolr i Ehaorid SRy g scr ! bed 17
techniques, such as the formation of diastereomeric pairs by salt formation. The
compounds may also be resolved by formation of diastereomeric esters or
10  amides, followed by chromatographic separation and removal of the chiral
auxiliary. Alternatively, the compounds may be resolved using a chiral HPLC

column.

Examples using the prefered synthetic routes include Examples | and I1.
15 Compounds analogous to the target compounds of these examples can be made
according to similar routes. The disclosed compounds are useful in basic

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

General Guidance

20
A preferred synthesis of Formula (1) is demonstrated in Schemes A
through G.

Scheme A
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skilled in the art will further recognize that during any of the processes
for preparation of the conpounds in the present invention, it nay be
necessar ywandisn3igesi rabl e to protect sensitive or reacPCTASgISOP®ION any
of the nol ecul es concerned. This nmay be achi eved by neans of conventi onal
protecting groups, such as those described in "Protective Goups in Oganic
Synt hesi s", John Wley & Sons, 1991 . These protecting groups may be
renoved at a conveni ent stage using nmethods known fromthe art.Were the
processes for the preparation of the conpounds according to the invention

give rise to mxtuRe of stere0| sorrers se isqQrers ma |§B§ separ ated by
conventional tgshni ueg, s FEPeCL 5 ﬁ ba;%{) e _ohr agat raéhl_lhe conpounds
may be prepared | cefiic fq I anti oners may be prepared
ei ther by enanti cific syn?%e& s or by r eso on. The conpounds may,

for exanple, be rggolved into their conponentspagnantioners by standard
techni ques, such as the formation of diastereoneric pairs by salt
formati on. The conpounds_  may al so be resol ved by fogrnmation of

di astereoneric esPers orR? '‘am des, followed by Qchr omatbgr aphl c separation and

removal of the t§ irry. Rededpmat i Qhe pounds may be

resol ved usi ng LC colum. Exanpleg $| e prefered synthetic
routes include Exanpl es 80.4!1 . Corrpounds ana gods tam t he target
conpounds of these examsl es can be nade accor d| ng A4 simlar routes. The

agent s as desanisearopnce IR et B iherdiRRE RS RE A7 aR4S BBEacd
synt hesi sasfveRextaptahdtiRs arsd Redomst fatresbumcggbmmkyx or spiro 5- or
6-membered heterocyclyl), phenol A1, a variety of which are commercially
5  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 phenoxyacetic acid ethyl ester A2 with a
suitable haloacetic acid ester such as bromoacetic acid ethyl ester or
2-bromo-2-methylpropionic acid ethy! ester, in the presence of an appropriate
10  base such aé Cs,CO0s, KoCOs, or NaH, in a suitable solvent such as CHzCN or
THF. Sulfonation of the phenoxyacetic acid ethyl ester A2 with an appropriate
sulfonating agent, such as chlorosulfonic acid, occurs selectively at the para
position to provide 4-chlorosulfonylphenoxyacetic acid ethyl ester A3.
Transformation of the sulfonylchloride A3 to benzenethiol A4 is accomplished
15 using a metal as a reducing agent, such as tin or zinc, in an acidic medium such

as ethanol or dioxane.

In Schemes B, D, and E, Rg and Rg can be selected from, for example, H,
C1.s alkyl, C,.g alkenyl, phenyl, halo, and cyano.
20
Scheme B
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through G Schene Al n accordance with Schene A, wherein R, R2, R5 and R6
are as descri bed above (except that R5 and R do not formspiro C.Q

cycl oal kywoanoapised 5- or 6-nmenbered heterocyclyl), phemrolr/u2ds/032938%ri ety
of which are comercially available (such as 3-m ethyl phenol,

2- et hyl phenol , 2-propyl phenol, 2, 3-dinethyl phenol, 2-chlorophenol,

2, 3-di chl orophenol , 2-bronophenol, and 2-am nophenol), is alkylated to form
phenoxyacetic acid ethyl ester A2 with a suitable hal oacetic acid ester
such as bronpacetic acid ethyl ester or 2-brono-2- nethylproplonlc aci d

et hyl ester, i e, presence of an appropriate base such as eOB, K2CCB,

or NaH, in a abl e s h mgo @EiFENHEL, THE.  Sul fona of f the
phenoxyacefde ok et byl ester A2 w_un_a.n_a.pl_gr_apr iH&Y e | ul Pona in§3agent,
such as chl orogul foni ¢ adtd, Rccurs sel ectively at ra gsition to
provi de 4-chl or ésul fonyl phmlaxyacetl c acid ethyl es . Teansformation

of the sul fony®@hl oride A3 to benzenethiol A4 is accorrpl i shed using a netal
as a reducing agent, such as tin or zinc, in arh aci di ¢ nmedi um such as

et hanol or di oxane. InzS@é;@ogaSHﬁzND nd E dnd_Rg can be selggcted from
for exanpl & Msql EGN - 8 R‘hal o, a - yano. Schene
BEst er hydr‘oﬂ%@?ﬁh Sch B, R ts unobu B- B with
phenol B-A p Plles al enpl oy| ng r| ry phd%phl ne 'Such as

tri phenyl phosphi ne, and ar, Rzedisar onyI r eageRt? g dii propyl
azodi carboxylate, in a suitable sd ent such as TH Phe?mxyacetl c acid
ethyl ester B-D is obtained intwo steps: ( 1)

) HOZC
Ester hydrolysis
R5 Re /jf\

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

alcohol B-C by employing a triarylphosphine such as triphenylphosphine, and an
5  azodicarbonyl reagent such as diisopropyl azodicarboxylate, in a suitable solvent

such as THF. Phenoxyacetic acid ethyl ester B-D is obtained in two steps: (1)
conversion of the alcohol B-C to mesylate under standard conditions by
employing methanesulfonyl chloride and triethylamine in an appropriate solvent
such as CH,Cly, and (2) alkylation of benzenethiol B-D, prepared according to

10 Scheme A above, with the mesylate intermediate using a suitable base such as
Cs,C03, K2CO3, or NaH, in an appropriate solvent such as CH3CN or THF, under
nitrogen. Under standard saponification conditions phenoxyacetic acid ethyl
ester B-D is converted to acid B-E under nitrogen. The preferred hydrolysis
conditions include using NaOH as a base in an aqueous alcoholic solvent system

15 such as water-methanol, or using LiOH as a base in a milder water-THF system.

Scheme C
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conversion of the alcohol B-C to nesylate under standard conditions by

enpl oyi ng net hanesul fonyl chloride and triethylamne in an appropriate

sol vent swohlo@3®d2Cl 2, and (2) al kyl ati on of benzenet hipolr/tB2@5/0p298par ed
according to Schenme A above, with the nesylate internediate using a

sui tabl e base such as CS2CC3, K2CC3, or NaH, in an appropriate solvent such
as CH3CN or THF, under nitrogen. Under standard saponification conditions
phenoxyacetic acid ethyl ester B-Dis converted to acid B-E under nitrogen.
The preferred hydrolysis conditions include using NaOH as a base in an

aqueous al c hoRi ¢ y Bl \Egh er - using LiOH as a
base in ag el %’@ii{én E‘EE—FFV §|{§9+a In Scheme C, R and
Rg substit uRe Rsmal onate CGAis r({s duced (o3 ﬁropane Ls3-diol CGB by using a
sui tabl e red&® ng agent such as Tithium alum num hydride or

di i sobutyl al um num hydride. After propane-1 ,3-diol GBis converted to

di nesyl ate C USI ng methanesulfgnyl C Io i di d triethylamne in an
appropri at gnt such as CH2 C Goe W@ﬁ phenol B-A in the
presence o stat&’rb\l p RECS2COSRs sHOr NaH in an appropriate
sol vent suth—as—CH3€r\l o] roduce—m—gw. Phenoxyacetic acid
ethyl ester (B is obt al naﬂDby al kyl ati on*®t3 82enet hi ol A-D, pr epar ed

according to Schenme A above, with the nesylate C-D using a suitable base
such as CS2C38, KO3, or NaH in an appropriate solment such as CH3CN or

THF under gaid.r agender st Ral 33RANIf iHoat om_cQni.t i ons phendkyacetic
aci d et hyl eglier @ is conv d te—actda-la g t rogen. @ pr ef erred
hydrol ysis °° sO< o Rs s

CE Rs Rg Ry Ré R Ry

In Scheme C, Rg and Rg substituted malonate C-A is reduced to
propane-1,3-diol C-B by using a suitable reducing agent such as lithium
5 aluminum hydride or diisobutylaluminum hydride. After propane-1,3-diol C-B is

converted to dimesylate C-C by using methanesulfonyl chloride and triethylamine
in an appropriate solvent such as CH;Clz, C-C reacts with phenol B-A in the
presence of a suitable base such as Cs2CO3, K2CO3, or NaH in an appropriate
solvent such as CHsCN or THF to produce mesylate C-D. Phenoxyacetic acid

10  ethyl ester C-E is obtained by alkylation of benzenethiol A-D, prepared according
to Scheme A above, with the mesylate C-D using a suitable base such as
Cs,C03, K2CO3, or NaH in an appropriate solvent such as CH3CN or THF under
nitrogen. Under standard saponification conditions phenoxyacetic acid ethyl
ester C-E is converted to acid la under nitrogen. The preferred hydrolysis

15 conditions include using NaOH as a base in an aqueous alcoholic solvent system

such as water-methanol, or using LiOH as a base in a milder water-THF system.

Scheme D
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conditions include using NaOH as a base in an aqueous al coholic sol vent
system such as water-nethanol, or using LiOH as a base in a m|der

wat er - THRwWesdsBi9sScheme D1. Aci d Met hyl ati on Epoxi dat i ®aTAIS28651082938
Reduction I n accordance with Schene D, wherein Re' and Rg' are

i ndependently selected fromH and G -6 al kyl, al dehyde D-B coul d be
prepared in two steps by nethylation of acid DA using

(trimethysilyl)di azonet hane as a nmethyl ating agent followed by reduction of
the nmethyl ester internediate with a suitable reducing agent such as

di i sobutyl al um nu Bsi de, Aldeh de DB is#A $f o epoxi de D-C by
reacting M&%}@I sul ' AAME ?}é? hyhi de @ mw in-situ from
treat ment ofytrine yP§U|2f|:g,{é}-MhduQ{jl de lwi th strong base such as DVSO

ani on. Epoxi 8e 3 nb opening of D-C wit? benz&fet hiol A-Din the presence of
a catal ytic anmount of tetrabutyl ammonium fluoride furnishes al cohol DD,
which is oxidized to ketone D Equnder mld oxi ﬁatl on conditions by using

acetic anhydri de_anak,diEt®e .~ oXi @), CSe@er k{_pes of ql ekj nation of
ket one D-E may arried or ovi de 2 For rrpl e, Wttig
reacti on And otehinaki on o S!"rLTeb Rere 6 W aN-~"gRve D F.

Finally, Qapomcf irgat i on ofgy@F hy.lp ester D-F und:elb sta|qlard gondi tions gives
acid Ib. Schene E Oxidation C] efi nati on Hydrol ysis Schene E shows anot her
route to prepare acid E-E as denonstrated in Schene B. In Schene E, epoxide
E-B is obtained by treat t of phenol B-A with an appropriate base such as
cesi um cara%aqgge HtQJC Ral kyl at | t Nojefination

R5 RG

R4
EtOZCXO\@Rg Ry HOLC. \C[
Hydrolysis
R _WAOYSS Ky Re
D-F R
RB' Rg' 7

In accordance with Scheme D, wherein Rg’ and Rg’ are independently

selected from H and C.¢ alkyl, aldehyde D-B could be prepared in two steps by
5  methylation of acid D-A using (trimethysilyl)diazomethane as a methylating agent

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

10 DMSO anion. Epoxide ring opening of D-C with benzenethiol A-D in the
presence of a catalytic amount of tetrabutylammonium fluoride furnishes alcohol
D-D, which is oxidized to ketone D-E under mild oxidation conditions by using
acetic anhydride and dimethyl sulfoxide. Several types of olefination of ketone
D-E may be carried out to provide alkene D-F. For example, Wittig reaction and

15 olefination of D-E with Tebbe reagent will all give D-F. Finally, saponification of

ethyl ester D-F under standard conditions gives acid Ib.
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2-chl oronet hyl - oxi rane E-A. Epoxide ring opening of E-B with benzenet hi ol
A-D, prepared in Schenme A above, in the presence of a catal ytic anpunt of
t et r abut Wermewiswsof | uori de furni shes al cohol E-C, whiclrCraisecosdsmagl t o
ket one E-D under mld oxidation conditions by using acetic anhydri de and
di met hyl sul foxi de. Several types of olefination of ketone E-D may be
carried out to provide al kene B-D. For exanple, Wttig reaction and

ol efination of E-D with Tebbe reagent will all give B-D. Finally,
saponification of ethyl ester B-D under standard conditions gives acid

I c. Scheme F. Synthesis of F-E NaOwe, MeOH F-E In accordance with Schenme F,
(4-hydroxyphenyl) acetic acid F-A ty of which are comercially
avai |l abl e (such as 3-brono-4-hydro §@Eﬁ{§%ﬁe acetic acid,

3-chl or o- 4- hydr oxyphenyl acetic acid, 3- fluoro 4 hydr henyl acetic acid,
4- hydr oxy- 3- nethoxyphenyl acetic aC|d and 4 zrophenyl acetic

acid), is ted rsasé4 hydroxnyl) acRg-tFis |S|q met hyl ester F-B
i n met hanol d{] esence—of—’alxga»t\qj k
as sul furi@ gci hyeer ochl ori coaci dg

mount of a sdit-abl e acid such
e phenoIBu,,NFBHFs converted to

(4-di net hyl t R¥7oR-Ar barmyl oxyphenyl) aceti ¢ acid met hyl ester F-C by reacting
wi th di met hyl t hi ocarbanoyl chloride in the presenc of sone approprl ate

bases such as tri &thylam ne and % (di nmet hég(? p i di ne. i gR,
t enper at UfeCN eferre Nt e ondaticdd :‘; -Ci s ranged to
(4-di et hyl ceyma f I ) acetic ac'i‘mﬁe .y Ry a high

boi l'i ng poi nt solvgn@ S ch as tetradecane By trea@men aR§U|tabIe
base

Ry

Et0,C._O R R4 .
Olefination 7( 2 Hydrolysis
Rs Rs RR ——

5 Scheme E shows another route to prepare acid E-E as demonstrated in
Scheme B. In Scheme E, epoxide E-B is obtained by treatment of phenol B-A
with an appropriate base such as cesium carbonate followed by alkylation with
2-chloromethyl-oxirane E-A. Epoxide ring opening of E-B with benzenethiol A-D,
prepared in Scheme A above, in the presence of a catalytic amount of

10 tetrabutylammonium fluoride furnishes alcohol E-C, which is oxidized to ketone
E-D under mild oxidation conditions by using acetic anhydride and dimethyl
sulfoxide. Several types of olefination of ketone E-D may be carried out to
provide alkene B-D. For example, Wittig reaction and olefination of E-D with
Tebbe reagent will all give B-D. Finally, saponification of ethyl ester B-D under

15 standard conditions gives acid lc.
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such as sodium nethoxide F-Dis transfornmed to (4-nercaptophenyl) acetic
acid nethyl ester F-E. Schene GHydrolysis Id In Schenme G acetic acid

met hyl eswenro6s/031968 obt ai ned by al kyl ati on of benzenet hipalr/UuS2e85/0pr9epar ed
according to Schenme F above, with nesylate C-D using a suitable base such
as CS2C03, K2CO3, or NaH in an appropriate solvent such as CH3CN or THF
under nitrogen. Under standard saponification conditions nethyl ester GA
is hydrolysed to acid | d. EXAMPLES Exanpl e |

{2-Methyl -4-[2-(4-trifluoronethyl-phenoxyneth ?_:_ al iyl sul fanyl ] -phenoxy}-ac
etic acid Scheme 1 1-A 1-B, §gbeme€. Sypthesis of F

(4- Chl orosul fonyl - 2- net hyl - phenoxy) - acetic acid_ethyl estgr To a flask
cont ai ning chl orRs fnic acid (15.0 m Rampdl ) at 40 was added et hyl
(2- met hyl phertgxy) 8 3 \

R}- MCIHHESGy,  B1eD ) RQWIC;! 2m Xture was
stirred at 40C flor I n and room t enper atlur g Ee’n pour ed
into ice water. OThe pFechpi t at ed white sol 'd)H:erFég\P \Mté hed with
wat er, and dried ungex vacuum overnight to proFBle 14.0 g (93% of 1-B as a

white solid; 1H NMR (300 Mz, CDCI3) d 7.87-7. 84 (m 2 H, 6.80 (d, J = 9.5
Hz, 1 H, 4.76 (s, 2 %14 29 (q, J = 7.1 He, 287 (s, 3 H, 1.31 (t,
RS {]

J=7.1H, 3 S)_m z: o R
( MtNa+) . (4- VB¢ S 'ﬁyé phen d\”%ﬁtﬂ@i@%er
o]
JJ\NMGZ 254°C © S/U\NMGQ
F-C F-D
R
R, 1
NaOMe, MeOH Meo:%bi&
© SH
F-E

In accordance with Scheme F, (4-hydroxyphenyl) acetic acid F-A, a variety
5  of which are commercially available (such as 3-bromo-4-hydroxyphenyl acetic
acid, 3-chloro-4-hydroxyphenyl acetic acid, 3-fluoro-4-hydroxyphenyl acetic acid,
4-hydroxy-3-methoxyphenyl acetic acid, and 4-hydroxy-3-nitrophenyl acetic acid),
is methylated to form (4-hydroxyphenyl) acetic acid methyl ester F-B in methanol
in the presence of a catalytic amount of a suitable acid such as sulfuric acid or
10 hydrochloric acid. The phenol F-B is converted to
(4-dimethylthiocarbamoyloxyphenyl) acetic acid methyl ester F-C by reacting with
dimethylthiocarbamoyl chloride in the presence of some appropriate bases such
as triethylamine and 4-(dimethylamino)pyridine. At high temperature, in the
preferred range of 250 to 300 °C, F-C is rearranged to
15  (4-dimethylcarbamoylsulfanylphenyl) acetic acid methyl ester F-D in a high
boiling point solvent such as tetradecane. By treatment with a suitable base
such as sodium methoxide F-D is transformed to (4-mercaptophenyl) acetic acid

methyl ester F-E.

20 Scheme G
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To a solution of 1-B (4.70 g, 16.1 mml) in EEOH (20 m _) was added a
solution of 4.0 MHCI in dioxane (20 m ) followed by 100 nmesh tin powder
(9.80 g, 8D.2600m3d6p portionwi se. The m xture was refl uxedTtfuseooz/obzospour ed
into CH2Cl 2/ice (100 mM _), and filtered. The filtrate was separated, and
t he aqueous | ayer was extracted with CH2Cl 2. The conbi ned organi c phases
were washed with water, dried, and concentrated to give 3.56 g (98% of 1-C
as a yellowoil; 1H NWR (300 MHz, CDCI3) d 7.14-7.03 (m 2 H), 6.59 (d, J =
8.4 H, 1 H, 4.60 (s, 2 H, 425 (g, J =7.1Hz, 2 H, 2.24 (s, 3 H, 1.29
(t, J =7.1 Hz, 3 H. Schene 2R2R6A1
2 ( Trlfluororrethy DIRAP- 2- ek -eoIRToRa m xture of g,

i fluoronet hylp Mol MeOZ> ehe-1 , 3- panedl ol

(40.0 g, ng, andRdi i sop rgFipy pidi car boxy (/6%{4\ 3Rgmol ) in
CH2Cl 2 (400 ml Ro at RPC was c %Z%gd cd\h a sol ut IGO’? ot eny Iphosphl ne
(87.2 g, 333 mwml) in CH2Cl 2 ( dropwi se. After the m xtUre was
stirred at QC and then allowed to vvarm up to roomtenperature overnight,
CH2Cl 2 was evapor at @l Rendfer reduced pressure. To the residue was added Et20
and hexanmyd,apglstg? Z Reas cool &0 8 Q0C. The precipitated solid was
filtered, —ane—the f1 tr Wa concen ed and col um chr omat ogr aphed

(Et OAc/ hexane: 1/4) to e 9O (50% Sf 2-A; 1H NWMR (300 M—IleDCI 3) d
7.55 (d, J = 8.6 Hz, 2H), 6@9% JRE'8.6 Hz, 2 H), 5.33 (d, J = 0.9 Hz,
1 H, 5.29 (d, J =0.9 Hz, 1 Hg 4.65 (s, 2 H, 4.27 (d, J:6.0Hz, 2H).
2-B '

{2-Methyl -4-t2-(4-trifluoronethyl-phenoxynet hyl)-allylsulfanyl]-phenoxy}-ac
etic acid ethy), RpbRle G, acetic acid methyl ester G-A is obtained by alkylation of

benzenethiol F-E, prepared according to Scheme F above, with mesylate C-D
5  using a suitable base such as Cs2COs, K2CO3, or NaH in an appropriate solvent

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

methyl ester G-A is hydrolysed to acid Id.

10
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General procedure 1 for the formation of thioether: To a solution of 2-A
(18.1 g, 78.2 mmol) in CHRC 2 (400 mM ) at OOC were added Et3N (23.0 m _,
165 nmol )warndoemstdsanesul f onyl chloride (13.4 g, 117 molPCT/UBh@35/082088ir € was
stirred at QC for 1 h and roomtenperature overnight and diluted with
saturated NaHCO3 (100 m ). The organic | ayer was separated and the aqueous
| ayer was extracted wwth CH2Cl 2 (x 3). The conbi ned organi c phases were
dried and concentrated to provide 24.2 g of the crude product. A m xture of
t he above crude product, (4-nercapto-2-nethyl-phenoxy)acetic acid ethyl
ester 1-EXAMPLES, 93.8 mmol), and CsZCCB (76 2 g, 234 mmol) in CH3CN (290
m.) was stirred at roomterrperaturg)ﬁ{ﬁb Wat er was added and the

m xture was extracted with CH2Cl 2 l“,olnbl ned organic |ayers were dried,
concentrated, and columm chronat ographed ( Et QAc/ hexane: 1/1 0) to provide
28.8 g (84% of 2-B; HOECAMR M—lzCDCI f353(dJ 8.7 Hz, 2 H),
7.20 (s, 1 H, 7.16 (dd, J = 2. 2Hz, 696(d J 86Hz,2H),
6.59 (d, J = 8.4 Hz, 1 H), 5.3 g/\;h/\ A 498(s 1 H, 4.65
(s, 2 H), 460(s,2H),426(q, 1 Hz, I—P s, 2 H, 2.24 (s,
3 H, 1.29 (t{-Methyl-F[2i(4-HifiuorBmehyl- Pl\@o((}ES)hYHﬁEY'SUW%] EWPRH}?CGHC acid

{2-Methyl -4-[2-(4-trifluoronethyl-phenoxynethyl)-allylsul fanyl]-phenoxy}-ac
etic acid General procedure 2 for the hydrolysis of the ethyl and nethyl
esters: To a solution of 2-B (28.8chem@515 nmol) in THF (576 ml _) at OOC
under N2 was added 1.0 MLiOH (131 m _, 131 mmol ). After stirring at QC
for 45 mn and at roomtenperature for 2.5 h, the mxture was cooled to
Q0C, acidified with 1 M HCI ?nd extracted With EtOAc (x 3). The extracts

were dried, concentrat nd puréisogd by, omat ography to give
26.7 g (99% of EtO
SO,Cl

1-B, 93%

o
Sn, HC!
EtOJ\/ ©

EtOH, Dioxane

SH
1-C, 98%

EtO/U\/ \(5\
S0,Cl

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

To a flask containing chlorosulfonic acid (15.0 mL, 226 mmol) at 4°C was
added ethyl (2-methylphenoxy)acetate 1-A (10.0 g, 51.6 mmol) slowly. The
mixture was stirred at 4°C for 30 min and room temperature for 2 h, and then

10 poured into ice water. The precipitated white solid was filtered, washed with
water, and dried under vacuum overnight to provide 14.0 g (93%) of 1-B as a
white solid; "H NMR (300 MHz, CDCls) § 7.87-7.84 (m, 2 H), 6.80 (d, J = 9.5 Hz,
1 H), 4.76 (s, 2 H), 4.29 (q, J = 7.1 Hz, 2 H), 2.37 (s, 3 H), 1.31 (t, J=71Hz 3
H); MS (ES) m/z: 315 (M+Na”).
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{2-methyl -4-[2-(4-trifluoronethyl-phenoxynet hyl) - sul fanyl ] - phenoxy} - ac

allyls
etic acid; 1H NWR (300 MHz, CDCI3) d 7.52 (d, J =8.6 Hz, 2 H), 7.21 (s, 1
H, 7.17 wodpoedo3e8. 4, 2.2 Hz, 1 H), 6.95 (d, J = 8.6 HecTask)o5/062982 (d, J
=84H, 1 H, 514 (d, J =1.0Hz, 1 H, 4.99 (d, J =1.0 Hz, 1 H, 4.65
(s, 4 H, 3.57 (s, 2H, 2.23 (s, 3 H; M5 (ES) mz: 435 (M:Na+) . Conpound
1 2-Methyl-2-{2-nmethyl-4-[2-(4-trifluoronethyl-phenoxynet hyl)-
al Iyl sul fanyl ] - phenoxy} - propi oni ¢ aci dSchenme 3 Conpound 1, 47% To a

sol ution of 2-brono-2-nethyl-propionic acid ethyl ester (8.27 m _, 64 muol)
and o-net hyl -phenol (7.60 g, 70.2 fol) ih dioxane (100 ml ) was added
Cs2CAB (31 .25 g, 96 mol ). TheE%»ut\u,F w:\ refluxed at 100 OC for 4 hours.

After cooling down, the solvent was evap ed under vacuum The residue
was dissolved in ether and then the s 4; on~sks washed with 1 N NaCH.
After drying, the solution was concentfated to 69 g (68°/c) 3-A 1H
NMR (300 MHz, CDCl3) d4 Mewspt(’amejhyLPhF“@‘YFECet'&a‘iﬁi?%hV? = 7.6 H, 1
H, 6.87 (t, 66g ( daédéq, J=17.1
w12 M1 2 2§r°ag°'§t'§§§?fi%" 76 ¢ @6 1qnmbl)1n35tél-ﬁ?0 nlIL_Eﬂlésé

2- (4- Chl csmswnfofrm MZHﬁdatmo}lbxm(ﬂﬁMyl}. mllnwedwp‘raﬂpn@ﬁh @nmeé(%w

Cl SG3 0.229 3 0. 051
ol ) at o6 gl Bopanis, A ey REdRn A 6 bt L 2 e ane

Sthl r f5|or d@Hi@lH’ioe (WpoMmis), ahd fingredt %dfﬂmm sepdrated, and thwagesbusnt o i ce.
The so was
| layer was extracted with CH.Cl.. The combined organic phases were washed

with water, dried, and concentrated to give 3.56 g (98%) of 1-C as a yellow oil; H
NMR (300 MHz, CDCl3) § 7.14-7.03 (m, 2 H), 6.59 (d, J = 8.4 Hz, 1 H), 4.60 (s, 2
H), 4.25 (q, J = 7.1 Hz, 2 H), 2.24 (s, 3H), 1.29 (t, J = 7.1 Hz, 3 H).

Scheme 2
CF,4
CF,
HO oy  DIAD, PhsP, CH,Cl, /©/
HO 50%
2-A
2. Cs,CO3 CH3CN
1. MsCl, Et3N ~ Et0,C O @/
CH,Cl, EtOJ\/O
1-C 2-B, 84%
HO,C._
LIOH, THF, H,0 2 \@ /©/
99%
10 Compound 1
HO/\H/\O
2-A

2-(4-Trifluoromethyl-phenoxymethyl)-prop-2-en-1-ol
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filtered and vacuumdried to g ve 7.7 g (47% of 3-B; 1H NWR (300 MHz,
cbCl3) d 7.82 (d, J =2.5H, 1 H, 7.75 (dd, J =8.9, 2.5 Hz, 1 H)16.67
(d, J = 8w6 2bimw/03196Bl) , 4. 23 (q, J=7.1 H, 2 H, 2. 31 (2CTASR)0F032939 (s, 6
H 1.22 (t, J =7.1 Hz); M (ES) ndz: 343 (MtNa+)

2- (4- Mer capt o- 2- net hyl - phenoxy) - 2- met hyl propionic acid ethyl ester To a
solution of 3-B (2.0 g, 6.25 mmol) in EtOH (7.8 nL) was added HCl - di oxane
(4 M 7.8n, 31.2nmol) and tin powder (3.7 g, 3 1.2 nmol). The m xture
was refluxed for 3 hours and then tpoured into ice. The aqueous sol ution was
extract ed wi t WoGHpExtRrg st-tifluergnethylpbespld9i @ 91 2emnelbr e conbi ned and

TR L e R el o A S

7.00 (dd azbdicabhakylde 46Ha g, BSBi)mm6l)5r$CQ-HCIzJ(4608nI4) at0°Cvag dhatged with, J

; i $) Zzﬁgglpp_xg) &yr&)ﬁegégggw (88/ é&9D3§3 Ir?rthol}m H(él’p_ (god_'?n}_)l 25 (t,
2- Met hy| &oéﬂs@etkﬁﬂftﬁe dxtlfls Whb Gtied abetd vhd BRe arowdd foyarm up to

al Iyl sul fan henoxy}-propionic acid ethyl ester To a solution of 2-A
(139 ny, 1006 temperaiure MOI@t(@Hz@)z\Mﬁﬁﬁ)’a@@"%@ updere@deeehiP(assyte-nl, 1. 28

ol ) andrd el Memidiias 44 é'd@t il ARAe, SRASAS ik WS c30lATEEal O C for

10 m nute n room our s. er concentration, the
crude pr oThe presiitaped scilidenlaé)ﬁrlteredi umd therfitnateovasapincensabtedGHRrIEctuinn hex anes)

to give 188 f di Th ' ' -
(169 1o, ronireseined FElsBaerach e 0 32 G450 15t d cH TR 00as
stirrgf ayHz0emdI9PLEa(4r £=18% H3, D H)V6ioer(dand 8.6 Hz, 2 H), 5.33 (d, J= 0.9

Hz, 1 H), 5.29 (d, J = 0.9 Hz, 1 H), 4.65 (s, 2 H), 4.27 (d, J = 6.0 Hz, 2 H).

Etozcvo\ﬁj\ /©/CF3
S/\[(\O

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

General procedure 1 for the formation of thioether:
To a solution of 2-A (18.1 g, 78.2 mmol) in CH,Cl, (400 mL) at 0°C were

15 added Et:N (23.0 mL, 165 mmol) and methanesulfonyl chloride (13.4 g, 117
mmol). The mixture was stirred at 0°C for 1 h and room temperature overnight
and diluted with saturated NaHCOj3 (100 mL). The organic layer was separated
and the aqueous layer was extracted with CH2Cl; (x 3). The combined organic
phases were dried and concentrated to provide 24.2 g of the crude product.

20 A mixture of the above crude product,
(4-mercapto-2-methyl-phenoxy)acetic acid ethyl ester 1-C (21.2g, 93.8 mmol),
and Cs,CO;3 (76.2 g, 234 mmol) in CH3CN (290 mL) was stirred at room
temperature for 2 h. Water was added and the mixture was exiracted with
CH,Cl,. The combined organic layers were dried, concentrated, and column

25 chromatographed (EtOAc/hexane: 1/10) to provide 28.8 g (84%) of 2-B; 'H NMR
(300 MHz, CDCl3) 6 7.53 (d, J = 8.7 Hz, 2 H), 7.20 (s, 1 H), 7.16 (dd, J = 8.4, 2.2
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Et 2g were added, the organic phase was separated, and the aqueous phase was
extracted wwth Et O The conbi ned organic |ayers were dried, concentrated
and col urwochocseeagr aphed (hexane/ Et OAc: 10: 1) to provipde/ub4d@smepossi2%) of
3-D; 1IH NWR (300 MHz, CDCI3) d 7.52 (d, J = 8.6 Hz, 2H), 7.18 (s, 1H),
7.07 (dd, J = 8.5, 2.4 Hz, 1H), 6.96 (d, J = 8.5 Hz, 2H), 6.57 (d, J = 8.5
Hz, 1 H, 5.12 (s, 1H), 4.96 (s, 1H, 4.65 (s, 2H), 4.22 (q, J = 7.1 Hz,
2H), 3.56 (s, 2H), 2.17 (s, 3H), 1.58 (s, 6H), 128(t J:71Hz 3H) VB
(ES) mlz: 491 (MtNa+). Conpound 1, 47% A m xture of 471

mol ), THE, ( ¢)76:96 (1, J W08 Hz, 2. 1), ﬁl59(cbdd= 8.4NrIZalaH), @13( 4= %Héﬂrred at

ggpgfaz 2511)44&98 (§’htlH§C‘tg§E§’ %ﬁg S ex rac? Qg?j D?glaiﬂk Ozom?’ﬁ% X@?OI ned

or gani c pyepa (¥es 9|)d1 pedt, Jeondett, r3aHE MBESY ol/zr6 3iM-da) ogr aphed

(CH2CI 2/ MeOH: 10:1) to provide 57 ng (47% of Corrpound 1; 1H NWR (300 MHz,
CDCI3) d 7.52 (d, J-8§d—|202|—|) 7.20 (d, J = la¢,Hz, 1H) 7.1 1 (dd, J =
8.4, 2.0 Hz, 1H), 696( = Hz, 2H), (d J =8.4 H, 1H), 5.15
(s, 1H), 5.02 (s, 1H), 4.65 (s, 5 ; , 2.18 (s, 3H), 1.59 (s,
6H) ) ; M5 (ES) mlz: 439 (MH+) . D For ion and Adm nistration The

present conpounds are PPAR delta agonis and are there& %?? useful in
treating or |\‘ﬁi’N‘G@MffE?g(4ttﬂflé°rﬁfﬂ‘®t§¥"@§%‘]°63ﬁ“‘°ﬂfy')ﬁﬂ*’/ﬁfé'f%\]P'?f” PEe¥ Condi ti ons,

ch d
ﬁ;per ?10&%%62%@? gﬁéﬁjrglmﬁﬁﬁéﬁﬁ rﬁ%ﬁ%?i’r?%fet%éﬁ@Méte}gféfgfgcLglrrgst erol em a,
dysl i pi demi a, T@teheasloﬁm efz-sB ©8.8e65.5ynmahdn I 76<smi-batsp “CrendesN2 For

Ing?)L?gggt"Yﬂﬁ a C‘F‘b M 1ol 19 mq_e, rhrrr]l%by%\efte?%ﬁnlnﬁoﬂ%&'ﬁ}ﬁ% fhin BRYT opat hy,

at room temperature for 2.5 h, the mixture was cooled to 0°C, acidified with 1 M

HCI, and extracted with EtOAc (x 3). The extracts were dried, concentrated, and
10  purified by column chromatography to give 26.7 ¢ (99%) of

{2-methy|-4-[2-(4-triﬂuoromethyl-phenoxymethyl)-aIIylsulfanyl]-phenoxy}-acetic

acid: "H NMR (300 MHz, CDCl3) § 7.52 (d, J = 8.6 Hz, 2 H), 7.21 (s, 1 H), 7.17

(dd, J=8.4,2.2 Hz, 1 H),6.95(d, J=8.6 Hz, 2 H), 6.62 (d, J=8.4 Hz, 1 H), 5.14

(d, J=1.0 Hz, 1 H), 4.99 (d, J= 1.0 Hz, 1 H), 4.65 (s, 4 H), 3.57 (s, 2 H), 2.23 (s,
15 3 H); MS (ES) m/z: 435 (M+Na").

Example Il

HO&O@SWAO o

Compound 1

2-Methyl-2- {2-methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-
allylsulfanyl]-phenoxy}-propionic acid
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and retinopathy. The invention features a nethod for treating a subject
with a PPAR delta nedi ated di sease, said nethod conprising admnistering to
t he subj ew0 2a0dt3e96apeuti cal |y effective anount of a phaPoaase0s5031938
conposition conprising a conpound of the invention. The invention also
provides a nmethod for treating or inhibiting the progression of diabetes or
i npai red gl ucose tolerance in a subject, wherein the nmethod conprises

adm nistering to the subject a therapeutically effective anount of a
pharmaceutical conposition conprising a conpound of the invention. The
conpounds of the present inventi¥Wemay be fornul ated into various

phar maceuti cal forns fzr adm ni stration purposes. To prepare these

pharmaceuti cal conpositxepns, an efbective amount of a@artigul ar conpound,

in base or acpd _addiHoi alt for s _the agdd.ve /i/ﬂgyiﬁxj is intimately
m xed w th~g fnaeeuﬁ—eaJ—l—y»acc%p blafri—err A carn e y take a w de
variety of forfis depéRdidegnon the form of preparation dgsirgd 81

adm ni stration. These pharmaceuti cal?"Ac‘i?Wposi tions are deSirably in unitary
dosage formsuitable, preferably, for oral adm nistration or parenteral

i nj ecti on. SEerHGxanphe; Si R paring the conmpositions in oral dosage form
any of the usstal phar maceut nmedi a may be enpl oyed. These include water,
glycols, oils, alcohol s3.@neébet he I'i ke in the case of oral liquid

prepar ati onssuch as suspensions, syrups, eloxirs and solutions; or solid

carriers such as I és, nﬁsﬂgﬁryiw kaol i r%toﬂi@' ts, binders,CFs
di si nt egrz%' gears and- ‘T ke e c owger s, s, capsul es
and tablets. [[n View of tReTs C&&88e F4fNadni ni stratYors” fjabl%t s and capsul es

represent the nost advant ageous or al
2 3-D, 42%

o)
3 N NaOH S/\H/\o
Compound 1, 47%

To a solution of 2-bromo-2-methyl-propionic acid ethyl ester (8.27 mL, 64

mmol) and o-methyl-phenol (7.60 g, 70.2 mmol) in dioxane (100 mL) was added

5 Cs;CO; (31.25 g, 96 mmol). The mixture was refluxed at 100 °C for 4 hours.

After cooling down, the solvent was evaporated under vacuum. The residue was

dissolved in ether and then the solution was washed with 1 N NaOH. After

drying, the solution was concentrated to give 9.69 g (68%) 3-A; "H NMR (300

MHz, CDCl3) 8 7.13 (d, J= 7.3 Hz, 1 H), 7.03 (t, J=7.6 Hz, 1 H), 6.87 (t, /= 7.3

10 Hz, 1 H), 6.66 (d, J = 8.2 Hz, 1 H), 424 (q, J = 7.1 Hz, 2 H), 2.23 (s, 3 H), 1.59
(s, 6 H),1.25(t, J= 7.1 Hz).

O
SO,Cl
3-

2-(4-Chlorosulfonyl-2-methyl-phenoxy)-2-methyl-
propionic acid ethyl ester
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dosage unit form in which case solid pharmaceutical carriers are generally
enpl oyed. For parenteral conpositions, the carrier wll usually conprise
steril e wabDean)6/di9beast in |arge part, though ot her i ngreditseas,3596s
exanple, to aid solubility, may be included. Injectable solutions, for
exanple, may be prepared in which the carrier conprises saline solution,

gl ucose solution or a mxture of saline and glucose solution. Injectable
suspensi ons nay al so be prepared in which case appropriate liquid carriers,
suspendi ng agents and the |ike may be enployed. |In the conpositions
suitable for @Sﬁdﬂéi@aueLa@ﬁﬂam@)WEB@FDWWIﬁidd@ﬁﬂ(P Beh (bhBi% A9 yMebnpri ses

conti ned ALk SRR R broalonpd Ayt @ s R APaR syrtBh e T

addi tivegoflp, NGorf stsiRga tifd edadtiopamixtate! \ﬁb@rpoat!éd ufth des. tThe b@lldskuas Such
additives may facil |ta?e the adm nistration to.the skin and/ or g,'fé
5may be

hel pf ul ﬁdterqukaphvawglm deied it pived - € 8rA6%) Of 8B " HIMEA(308Mi53i ¢P

admi n| st y3 1 t,ch ot - on,

as an-oi ?%Fﬁ ’dh}ﬂﬁ’i 0-3533‘?1 s~ S ’?%1%%2% unc 7@?uf o?rsruqlq%a‘I IS|§)due to
their i nC&r.E@(S(ﬁdl MHGHZSZ)H)M Bil iy, DRI 1.70¢s,00H), elsbb(tddwg? Bdda); M& (BS)are nore
suitable int reparation of aqueous conpositions. It is especially
advant agéB/Gs 343 ( ﬁéNﬁ‘lﬁl ate the aforenentioned pharnaceutical conpositions in
dosage unit formfor ease of admnistration and uniformty of dosage.

Dosage unit formas used in the specification herein refers to physically
discrete units suitable as unitaryQosages, each unit containing a
predeterm ned quantity of actiyel cal cul ated to produce the
desired therapeutic effect in ass th the required pharnmaceuti cal
carrier.

ci

3-C

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

10 To a solution of 3-B (2.0 g, 6.25 mmol) in EtOH (7.8 mL) was added
HCl-dioxane (4 M, 7.8 mL, 31.2 mmol) and tin powder (3.7 g, 31.2 mmol). The
mixture was refluxed for 3 hours and then poured into ice. The aqueous solution
was extracted with CH2Cl, (50 mL x 3). The organic layers were combined and
dried over Na,SO4. After filtration, the solution was concentrated to give 3.37 g

15 (~100%) 3-C; "H NMR (300 MHz, CDCls) § 7.12 (d, J = 2.0 Hz, 1 H), 7.00 (dd, J
= 8.4, 2.4 Hz, 1 H), 6.56 (d, J = 8.4 Hz, 1 H), 4.23 (q, J = 7.1 Hz, 2 H), 3.31 (s, 1
H), 2.18 (s, 3 H), 1.57 (s, 6 H), 1.25 (t, J = 7.1 Hz); MS (ES) m/z: 255 (M+H™).

/\O&o@sﬁ(\o o

3-D

2-Methyl-2-{2-methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-
allylsulfanyl]-phenoxy}-propionic acid ethyl ester

20
To a solution of 2-A (139 mg, 0.6 mmol) in CHxCl2 (3 mL) at 0 °C was
added EtsN (0.18 mL, 1.28 mmol) and then MeSO.Cl (0.1 g, 0.9 mmol). The
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Exanpl es of such dosage unit fornms are tablets (including scored or coated
tabl ets), capsules, pills, powder packets, wafers, injectable solutions

or suspenswonsgé/wemwspoonf ul s, tabl espoonful s and the |i kecTarsdoesmagregat ed
mul ti pl es thereof. Pharmaceutically acceptable acid addition salts include
the therapeutically active non-toxic acid addition salts of disclosed
conpounds. The latter can conveniently be obtained by treating the base
formw th an appropriate acid. Appropriate acids conprise, for exanple,
inorganic acids such as hydrohalic acids, e.g. hydrochloric or hydrobromc
aci d; sulrhiuture ;was sstifred aﬂﬁﬁﬁhﬁm 0 ailmduwheam e co@ry; teorpasaiysmifer dci ds

such as, for exapple, acetic angi d Y. t cll C uvi c,
oxalic, r@UGhI c, C&OHP%nt“#E% e fQEHé(? OG{YEF @gg gﬁr'%rolacw ¢ !?'?ﬁ@

net hanes t&h?&ﬂa&)gramweewbmoum hbﬁérm)@é QIM&mgmfbmdeemamefdmec
cyclamc, salicylic,” p-amnosalicylic, palnmoic and the |like acids. The term

addition salt also conprlses t he solvates whi ch the disclosed conpounds, as

vell 85 the Syhisdeiaae imaphe, S5 (RSaSooh MRIARECSICD] Asgexam ¢

hydr ates, al coholates an nver se e sal't formcan
convert edn@,y1 Memhmamtaoammtrﬂaé wabistiirad at r(mnﬂeraeemye foo3 . \Ma@f@éidsorrerl c

fornms def]j al | possi bl e i orrerlcfor For mul a
(1) may § QQHPQS e&rﬂ@?'ﬁn@gsﬁﬁ‘fﬁs BRer 8&%%@ ?eoeu%%ﬂgﬁ)g‘%g%ggscal
desi gna';]'é?di‘raﬁfedc\ﬁmﬁ)%ws Tﬁé'&hﬂﬁné@@rg‘ﬁnﬁﬁ layersofverd dinéd)swnbéﬂtrated and
stereochem cal ® isoneric fornms, said mxtures contai a reoners
and enantdaiuran shegmaiesranpedd hesare/FIQACsTE: &E%P@V'dﬁof@nﬁ}g 4§rA %LS# &
st er eggeni t ar f4 t t] t—_uent S on
o1 vaitdne oI G . SO Gal S 2o T a6 Bl 2P T 998 ERE T Rl

8.5, 2.4 Hz, 1H), 6.96 (d, J = 8.5 Hz, 2H), 6.57 (d, J = 85Hz 1 H), 512(s 1H),

4.96 (s, 1H), 4.65 (s, 2H), 4.22 (q, J = 7.1 Hz, 2H), 3.56 (s, 2H), 2.17 (s, 3H), 1.58

(s, 6H), 1.28 (t, J = 7.1 Hz, 3H); MS (ES) m/z: 491 (M+Na®).

HOJLKO@SWAO o

15 Compound 1, 47%
A mixture of 3-D (128 mg, 0.27 mmol), THF (0.7 mL), MeOH (1.4 mL) and

3 N NaOH (0.7 mL) was stirred at 25°C for 4 h. 1 N HCl and Et,O were added,
the organic phase was separated, and the aqueous phase was extracted with

20 Et,0. The combined organic layers were dried, concentrated and column
chromatographed (CH2Clo/MeOH: 10:1) to provide 57 mg (47%) of Compound
1; "H NMR (300 MHz, CDCl3) & 7.52 (d, J = 8.6 Hz, 2H), 7.20 (d, J = 1.8 Hz, 1H),
7.11(dd, J = 8.4, 2.0 Hz, 1H), 6.96 (d, J = 8.6 Hz, 2H), 6.73 (d, J = 8.4 Hz, 1H),
5.15 (s, 1H), 5.02 (s, 1H), 4.65 (s, 2H), 3.59 (s, 2H), 2.18 (s, 3H), 1.59 (s, 6H) );

25  MS (ES) m/z: 439 (M-H").
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trans-configuration. The invention enconpasses stereochemcally isoneric
forms including diastereoisonmers, as well as mxtures thereof in any
proporti onoahodtsesedi scl osed conpounds. The di scl osed comrpowsd®swezpsal so
exist in their tautonmeric forns. Such forms although not explicitly
indicated in the above and follow ng formul ae are intended to be included
within the scope of the present invention. Those of skill in the treatnent
of disorders or conditions nediated by the PPAR delta could easily
determine the effective daily amount fromthe test results presented

her ei naf ter Farmulatiosr anchAcinministoation n general it is contenplated that a
therapeutically effective dose would be from0.001 ng/kg to 5 ng/kg body
wei ght, nore preferably fromO0.01 ng/kg to 0.5 ng/ kg body weight. It may be

appropriate t Grh%figbgérﬁtc%hﬁ&uﬂdk heE PPAK bEi bormbisafid e tHeRforauisem, three,

four or nore s_ub- 0ses at ‘appropriate I nterval s thr_oughout__t he day. Said
sub- dosesn tregtimgof imhihitireg the pegressiondf R teltapediaied eraditipas, At ai ni ng

0.05 ng to 250 or 750 nd_ i | Gul o0 50 of active

i ngredi er® ‘ﬁ@l?etgg’i ‘Earﬂ'(?é'a@cg}??ro '?ﬁaﬁa%ﬁ%ﬂs&#r§$¥}c@%ﬁ o, 4ngrrg, 7 my, 10 ny,
15 gy, 2% PerchaisbisidldiiadryroE DLocHlestéiomian Hgpertl Dibeholestentleia,may al so
be prepared in tine-rel ease or subcut aaeous or .t raqr@?

f or nul at idyelipidemis [araselerasisu FReHEY 28 Somplicationy; %ﬁ-”?sorﬁﬁétéaﬁ? or ot her
t opi cal %onaag#%ag&%&r 95 &Rk A @RS such GoritRss A05aaepany, hegrogaay, of

adm ni strati epends on the particul ar conpound of Formula (1) used, the
parti cul eandcretidopatby. bei ng treated, the severity of the condition being
treated, the age, weight and general physical condition of the particular
pat i as well as other nedication the patient may be

The invention features a method for treating a subject with a PPAR delta

mediated disease, said method comprising administering to the subject a
therapeutically effective amount of a pharmaceutical composition comprising a
compound of the invention. The invention also provides a method for treating or
15  inhibiting the progression of diabetes or impaired glucose tolerance in a subject,
wherein the method comprises administering to the subject a therapeutically
effective amount of a pharmaceutical composition comprising a compound of the

invention.

20 The compounds of the present invention may be formulated into various
pharmaceutical forms for administration purposes. To prepare these
pharmaceutical compositions, an effective amount of a particular compound, in
base or acid addition salt form, as the active ingredient is intimately mixed with a
pharmaceutically acceptable carrier.

25

A carrier may take a wide variety of forms depending on the form of
preparation desired for administration. These pharmaceutical compositions are
desirably in unitary dosage form suitable, preferably, for oral administration or
parenteral injection. For example, in preparing the compositions in oral dosage

30 form, any of the usual pharmaceutical media may be employed. These include

water, glycols, oils, alcohols and the like in the case of oral liquid preparations
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taking, as is well known to those skilled in the art. Furthermore, it is
evident that said effective daily amount may be |owered or increased
dependi ngwvonotdsigeesponse of the treated patient and/ or pdepusaaisoses t he
eval uation of the physician prescribing the conpounds of the instant
invention. The effective daily amunt ranges nentioned herein are therefore
only guidelines. The next section includes detailed information relating to
the use of the disclosed conpounds and conpositions. E. UseThe conpounds of
the present invention are pharmaceutically active, for exanple, as PPAR

del t a ageothis suspemsiais syhips, eixirrRyr solpliepsder selierTicsyBhaASs. Accor di ng

to one aspect of the invention he. ; '
el 1o agSTEhes. syigdren Palin wuifantsy BrthEp YRR BONGH A et Ve PPAR
PPAR al phipé easesr pswearsypillofcabeules amdrtabletsidnpied ef tisiyeds® in25, 30, 50 or

100 or nore. According to another aspect, the co dual PPAR

and pRaRadalngEon she's st earsis oo InevaRe SR fosea
comnmpoyn i il ' t

eS0Tt B e e ol the ol | ovi ng
condi t i orenployed!i Eermparentepilasoenpositionsr theprataen will uspally compesg sterile

hyperli pi dem a, ,phase ||l h el ' L t '
i Sease] Waphat 42 b pii PR dhand RRL BiorhiBas, B ARRE R 217 e, Y
hyper chol sitiitginay bamscliyedr Inféathbie soiutions gor exaraplel miiydisepreparachsul i n

resi stance, inpaired glucose tolerance, dyslipidem d I. HOL- C.
Pr ef er r edn ddlgibinearger Q"rﬁ%pﬁ%?eﬁﬁf‘%ﬁdé‘f“en@lé%%eg uﬁ?%érpzﬁ Haﬁ\évéer% ICeveI s of

| ow dgnsidayink IRARIRGRE IR Injeb bR SRPertRNdee) hlkolbensrapateaiin (1 DL),
which case appropriate liquid carriers, suspending agents and the like may be
employed. In the compositions suitable for percutaneous administration, the
carrier optionally comprises a penetration enhancing agent and/or a suitable
wetting agent, optionally combined with suitable additives of any nature in minor

15 proportions, which additives do not cause a significant deleterious effect to the
skin. Such additives may facilitate the administration to the skin and/or may be
helpful for preparing the desired compositions. These compositions may be
administered in various ways, e.g., as a transdermal patch, as a spot-on, as an
ointment. Acid addition salts of the compounds of formula |, due to their

20 increased water solubility over the corresponding base form, are more suitable in

the preparation of aqueous compositions.

It is especially advantageous to formulate the aforementioned
pharmaceutical compositions in dosage unit form for ease of administration and
25  uniformity of dosage. Dosage unit form as used in the specification herein refers
to physically discrete units suitable as unitary dosages, each unit containing a
predetermined quantity of active ingredient calculated to produce the desired
therapeutic effect in association with the required pharmaceutical carrier.
Examples of such dosage unit forms are tablets (including scored or coated

30 tablets), capsules, pills, powder packets, wafers, injectable solutions or
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and/ or small-density LDL and ot her atherogenic nol ecul es, or nol ecul es that
cause atherosclerotic conplications, thereby reducing cardiovascul ar

conpl i catwonsos/Biwsber red conpounds al so are useful in elPeratseiug/oSBBLIM

| evel s of high-density |ipoproteins (HDL), in lowering serumlevels of
triglycerides, LDL, and/or free fatty acids. It is also desirable to |ower
fasting plasma glucose (FPG/HbAlc. PPAR al pha-nedi at ed di seases i ncl ude
Syndrome X (or Metabolic Syndrone), dyslipidenm a, high blood pressure,
obesity, insulin resistance, inpaired fasting glucose, type Il diabetes

at her osclsasparisionsn teaspooofuls, itablesraandile gadithe ke, Bndesadredalsd WIS,
hypertri %é/rcetrel dem a, and | ow HDL-C. According to one aspect of the

i nventi om, fHe di scl osed conpounds may be used in a nethod for treating or
i nhi biting the progression of a PPAR-delta nedi ated condition and,

optionally, ddi ti onal - ' i i
o1 onal . s, <GSt el o o B Tk 1 S EoR 4 F Tl
phar ”%Ce%dg%'nb}ﬂ-tsii&?%fd NSRS AEs & digeiCRMeThpo YO THlattbinyaant i on.

Anot hér aspect of ‘the invention is a method of use wherein the PPAR-delta
medi at ed cowdnientybe obtained by treptingrie/brse fopnadth an appreprigtecddd osi s,

cardi ovasgul ar .di sease, hyper ¢ho ) | knsul i n
resistan ,prgﬂ'a&?rﬁ?éqssr%%n Iﬁ.?g:i(geé){ggfpz%’gﬁ%@?n?n%q%% %u%(?{ %%ﬁ%(l?rt%%l?]d; di scl osed
herein; aqgds RAydeddhnaicEdhyalreisronndeit suifuris; sitlia phedphierinarsliher ome X (or
Met abol i c Syndrone), dyslipi denp'] a, ]hi gh bl ‘c{)aod tessure, .obesity, and
'Cgﬁgz tfo.ed Ifkﬁo?q'% Oépm‘é??'ﬂﬁé‘li?i AS+105 P&3RtEe 208U @ MMM U et es” and ot her
i 0 : . g .

for th ea?i?yngbéﬁclgggs? Oﬁgyfbvuc?\oﬁ(ﬂlié, Aeslome Pasdcirdé, rhsleid, Auaadd, amalics a net hod

tartaric, citric, methanesulfonic, ethanesulfonic, benzenesulfonic,

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

The term addition salt also comprises the solvates which the disclosed

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

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

converted by treatment with alkali into the free base form.

Stereoisomeric forms define all the possible isomeric forms which the

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

20 indicated, the chemical designation of compounds denotes the mixture of all
possible stereochemically isomeric forms, said mixtures containing all
diastereomers and enantiomers of the basic molecular structure. More in
particular, stereogenic centers may have the (R)- or (S)-configuration;
substituents on bivalent cyclic saturated radicals may have either the cis- or

25 trans-configuration. The invention encompasses stereochemically isomeric
forms including diastereoisomers, as well as mixtures thereof in any proportion of
the disclosed compounds. The disclosed compounds may also exist in their
tautomeric forms. Such forms although not explicitly indicated in the above and
following formulae are intended to be included within the scope of the present

30 invention.
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PPAR-del ta nedi ated condition and at | east one PPAR-al pha nedi at ed
condition in a patient, said nethod conprising admnistering to a patient
in need olotn@a3smwnt a pharmaceutically effective anounttCofUS200808398%i ti on
of the invention. The invention also features pharmaceutical conpositions
whi ch include, without limtation, one or nore of the disclosed conpounds,
and pharnmaceutically acceptable carrier or excipient. 1. Dosages Those
skilled in the art will be able to determ ne, according to known nethods,
the appropriate dosa?e for a patient, taking into account factors such as

age, weight, gdhesapl el the traptmeppef dpordefmenrrnditionsi medigtad atheent, and

t he prese unt will be
botwaen 01 TasdeRg GRUIEAIG Bbichfine SRR biai amBLOCEh e BB 1N e body

wei ght , arﬁdstdmpryserdsé@eselmﬂer anel ditbemméormigioandn Eemahg i mntampmﬂed t

subj ect of, nor ul e tabl S .or l_at i such as

| i qui ds a %&f% ﬁ%{%p é@(g%"%éﬁ%)zwg)d%ﬁﬁ)woﬁé %? frgg{ ma /gﬂgg /#'8% gMch as
10, 155 25vei@it, moke pebfele®lyfiomao Hkdd @BngRY Dodly adkigm It |¢|é9®eaCCOV di ng
to the disclosed nethods. 2. Fornul ations Dosage unit forns include

tabl ets, CRPERriate tOp?q’mg"St?fo\WGéF%rapﬁk”éﬁﬁ,lllb/@ﬁecﬁ\tﬁl@@ﬁ%a%thﬂo rbregq {RE@E or al
sol uti ons ridid SIMARARS RS o ARGIBIRAUBAbU' tha" pwgﬁg LgbBegONt ai ners

adapted for s i VI Sion I ndi vi dual e unit fTorms can al so
be adapt ednasobe farmutated mstunitdtosage fotms) fenexanple,, cqrm:hnmglmg5 owntor280 ed

it A LT T D
subcutlanecﬁot&iﬁ Ekanprsiistied@almg, Midgavagg,m0 mg, N6magers manaad 35 mg
dosage forms. Compounds of the invention may also be prepared in
time-release or subcutaneous or transdermal patch formulations. Disclosed
compound may also be formulated as a spray or other topical or inhalable
formulations.
15
The exact dosage and frequency of administration depends on the
particular compound of Formula (I) used, the particular condition being treated,
the severity of the condition being treated, the age, weight and general physical
condition of the particular patient as well as other medication the patient may be
20 taking, as is well known to those skilled in the art. Furthermore, it is evident that
said effective daily amount may be lowered or increased depending on the
response of the treated patient and/or depending on the evaluation of the
physician prescribing the compounds of the instant invention. The effective daily

amount ranges mentioned herein are therefore only guidelines.

25
The next section includes detailed information relating to the use of the
disclosed compounds and compositions.
E. Use
30
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intravesical, local (drops, powders, ointnments, gels or cream, and by
inhal ation (a buccal or nasal spray). Parenteral fornulations include

phar macewocaddop1mecept abl e aqueous or nonaqueous sol ut POmAIS2@iSHPEBS| ON,
suspensi ons, enulsions, and sterile powders for the preparation thereof.
Exanpl es of carriers include water, ethanol, polyols (propylene glycol,

pol yet hyl ene glycol), vegetable oils, and injectable organic esters such as
ethyl oleate. Fluidity can be maintained by the use of a coating such as
lecithin, a surfactant, or maintaining appropriate particle size. Carriers
for solid dosdhe chomposnisof ttepreagnifinvénsios ase phriraaerutically BtvS: ffer s, (c)

absor pt | Grompleh 6 FtAlR BRI OO T et BpIL A, HOARBIBRRRSRE IRl £ L | 1

g?ggéfv %ggn@st Pﬂ&i@@dilh@'&lﬁ &nfe@@ﬁéa&‘dfttlg@nﬁ/enﬁyn ahsoompDUadsnaeejj uvants such as
ing, wettin enmul si ng, an spensin ant obi al
agent s s@tﬁe@b%aﬁr?'ﬁ@téﬁsppéﬁl @tﬁﬁ%ﬂl’ﬁ? aaﬁyn%n 9’%@% E’P ﬁl sotoni ¢

agent laPBtehoy S8F PRAR AEhY bﬂﬁwc REPTU Bi ke, ml afirallyagent s
such §s #u?n%num nos ear at@ ,r? t| n; yand absor tlon Fse}nhz;nl‘(jzll ng agents.
3. Conbi n&t 26,30 H5er apiOther morq:oﬁmdmg t@raeotjs\eegen@cta RHNGEABe used in

conbi nati pon | active agents. These agent s incl ude
lipid | ol %%HF@?”QE?@? 6§§é'§¥fr'e | owering agents such as statin
drugs and the fibrates. I\/ethods are known in the art for determ ning

effective doses for therapeutic and prqph [
phar maceut i calAccording to theenventlon, the é)iséigseg gcg:r%gur%lsrgnods gosmggsrltlérpse di scl osed

10  are useful for the amelioration of symptoms associated with, the treatment of,
and the prevention of, the following conditions and diseases: phase |
hyperlipidemia, pre-clinical hyperlipidemia, phase Il hyperlipidemia,
hypertension, CAD (coronary artery disease), atherosclerosis, coronary heart
disease, cardiovascular disease, hypercholesteremia, and hypertrigiyceridemia,

15 type Il diabetes, insulin resistance, impaired glucose tolerance, dyslipidemia, and
low HDL-C. Preferred compounds of the invention are useful in lowering serum
levels of low-density lipoproteins (LDL), intermediate density lipoprotein (IDL),
and/or small-density LDL and other atherogenic molecules, or molecules that
cause atherosclerotic complications, thereby reducing cardiovascular

20 complications. Preferred compounds also are useful in elevating serum levels of
high-density lipoproteins (HDL), in lowering serum levels of triglycerides, LDL,
and/or free fatty acids. It is also desirable to lower fasting plasma glucose
(FPG)/HbA1c.

25 PPAR alpha-mediated diseases include Syndrome X (or Metabolic
Syndrome), dyslipidemia, high blood pressure, obesity, insulin resistance,

impaired fasting glucose, type |l diabetes, atherosclerosis, non-alcoholic

steatohepatitis, hypercholesterolemia, hypertriglyceridemia, and low HDL-C.

30
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conposi tions or the disclosed drug conbinations, whether or not formulated
in the sane conposition. For therapeutic purposes, the term"jointly

ef f ect i vewarmami3isesas used herein, neans that anount of eathiSawsios®3gonpound
or pharmaceutical agent, alone or in combination, that elicits the

bi ol ogi cal or nedicinal response in a tissue system animal or human that
i's being sought by a researcher, veterinarian, medical doctor or other
clinician, which includes alleviation of the synptons of the disease or

di sorder being treated. For prophylactic purposes (i.e., inhibiting the
onset or progAessidiny tofore aipest dbihe, invénsionethe disclpsgcheorppesindsciiaye anount "

: _ _
ol one. or Beisses ARG fof Rt GofPSAR Plefes M FERRAR RIS L o)

pr ogr essinqatigfed@oftRion &ad, astidieillgg apcigitionay PRAReslpha chediatedet er i nar i an,
nmedi cal doctor or other ciinician. Thus [

0 ) i s, the present.invepntjon proyide
cgnbi nat icondition, 2aig mathos Femarisge aﬁﬁéﬁ'éfeﬁ',”gf%l% Rat \’U,‘e?({;?# té%?&ﬁ‘earlug ?s
adm ni.st er ' . ' h - | acticall
ot ect: ve BimleBiisY SRR LR GFSRAHpLGRoN b1 s IRUHROR. B! i ! st er ed
I n an anmount that is sub-therapeutic or sub-prophylactic if adm nistered

al one, but s therapeutigc o hyl act | i nd ; i i
Wi th the. sehaoter e of e By SRS bblig W R B ThE TRARBGRET 18t O0,
(or nore)medibes cynaitRATs BblsbRideor hyperlipidemi, dthetosckerssis;- t her apeuti ¢ or

sub-prophylactic if adm nistered al one, but t herapeutic or._prophyl acti
when aquar@@éawlqr&gﬁﬁaﬁérhynﬂwholeﬂ&m'ﬁ‘cty&&i[ﬁ@b?ﬁ%l “&Hﬁ'f Fﬁsas}ﬁ'ﬁ)"r%?ngd?gnlac

?Eguﬂm :e{e?flsdﬁs gﬁ]rgg @gﬁyoga‘%ollb%&i, Qﬂé Bihdr lcbAgiions WiickRed Beraasandgr i pher al
y enhancing the
PPAR-alpha mediated condition is selected from Syndrome X (or Metabolic
Syndrome), dyslipidemia, high blood pressure, obesity, and impaired fasting
glucose, insulin resistance, type Il diabetes and other conditions disclosed
herein.
15
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 invention.
20
The invention also features pharmaceutical compositions which include,
without limitation, one or more of the disclosed compounds, and

pharmaceutically acceptable carrier or excipient.

25 1. Dosages
Those skilled in the art will be able to determine, according to known
methods, the appropriate dosage for a patient, taking into account factors such
as age, weight, general health, the type of symptoms requiring treatment, and the
presence of other medications. In general, an effective amount will be between
30 0.1 and 1000 mg/kg per day, preferably between 1 and 300 mg/kg body weight,

and daily dosages will be between 10 and 5000 mg for an adult subject of normal
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effects of insulin at target organs and tissues. Sone of the foll ow ng
agents are known to bind and activate the nuclear receptor peroxisone
proliferavoreausissat ed receptor-gama (PPARg) which i ncPeagmsso0sm0ayseri ption
of specific insulin-responsive genes. Exanples of PPAR-gamma agonists are

t hi azol i di nedi ones such as: ( 1) rosiglitazone (2,4 - thiazolidinedione,5 -
((4 - (2 - (methyl - 2 - pyridinylamno) ethoxy) phenyl) nethyl) - , (2) -
2 - butenedioate ( 1:1) or 5 - ((4 - (2 - (methyl - 2 - pyridinylam no)

et hoxy) phenyl) nmethyl) - 2,4 - thiazolidinedione, knowmn as AVANDI A; al so
known as vmkghmqmulmltatﬂ@s%@th@@rmlﬂi@m (sgph 2sdiggils and ﬁ'@i‘s‘?%t?‘i‘ azone

mal eat e) 2 I It ne - -
cthy < sabilsy R bEBENRS dnd 200 M Subl 19, 19°25, 35, siig 0 gy (°
) - or 5 and{6b mg(ﬁmd cdrbbe aetriwttefecﬂaecqodmgdkythe distlozgy mﬂ’lmnjﬂ ) nethy) -

2,4 - thiazolidinedione, knowmn as ACTCS, ZACTCS, or GLUSTIN, al so known as
AD 4833, U 72107, U 721 07A, U 721 O7E, pioglitazone hydrochl oride (USAN));
(3) troglltazq;e (‘FFO-rm(J@IOﬂS((B 4 - di hydro - 6 - hydroxy - 2,5,7,8 -
tetranet hyl enzopyran - 2 - yl) nethoxy) henyl) met hyI) - 2,4
- thiazol i di ndRbsage, uritrforms includedahlets, REPEUIEN, p'ﬂ@‘ﬂ@!ﬁ% pes.AY: al so

5 bl S W b b A T,
di nedi onesgitidhs-padckéged (r(ébntalhétmdmimwr)subdlvfmmy)wto irdividugd dbsésl enyl )
methyl - I%oéag_e lgnr:tl f%%r%lslcglnn?dl gg Sdgrgteg for 6anous methofdls of a8rl1)1|enr|1§t¥a|1tlcc)>)ﬁ¥)

10  including controlled release formulations, such as subcutaneous implants.
Administration methods include oral, rectal, parenteral (intravenous,
intramuscular, subcutaneous), intracisternal, intravaginal, intraperitoneal,
intravesical, local (drops, powders, ointments, gels or cream), and by inhalation
(a buccal or nasal spray).

15 Parenteral formulations include pharmaceutically acceptable aqueous or
nonaqueous solutions, dispersion, suspensions, emulsions, and sterile powders
for the preparation thereof. Examples of carriers include water, ethanol, polyols
(propylene glycol, polyethylene glycol), vegetable oils, and injectable organic
esters such as ethyl oleate. Fluidity can be maintained by the use of a coating

20 such as lecithin, a surfactant, or maintaining appropriate particle size. Carriers
for solid dosage forms include (a) fillers or extenders, (b) binders, (c)
humectants, (d) disintegrating agents, (e) solution retarders, (f) absorption
accelerators, (g) adsorbants, (h) lubricants, (i) buffering agents, and (j)
propellants.

25 Compositions may also contain adjuvants such as preserving, wetting,
emulsifying, and dispensing agents; antimicrobial agents such as parabens,
chlorobutanol, phenol, and sorbic acid; isotonic agents such as a sugar or
sodium chloride; absorption-prolonging agents such as aluminum monostearate
and gelatin; and absorption-enhancing agents.

30

3. Combination Therapy
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naphthalen - 2 - ylnmethyl) thiazolidine - 2,4 - dione, also known as

MCC- 555 or neoglitazone); and (5) 5-BTZD. Additionally, the

non-t hi azwbi2déanmsideenes that act as insulin sensitizing agenissoosmsisagle, but

are not limted to:(1) JT-501 (JTT 501 , PNU-1827, PNU- 716- MET-0096, or PNU

182716: isoxazolidine - 3, 5 - dione, 4 - ((4 - (2 - phenyl - 5 - nethyl) -

1,3 - oxazolyl) ethylphenyl - 4) nethyl -); (2) KRP-297 (5 - (2, 4 -

di oxot hiazolidin - 5 - ylnethyl) - 2 - methoxy - N - (4 - (trifluoronethyl)

benzyl) benzamde or 5 - ((2,4 - dioxo - 5 - thiazolidinyl) methyl) - 2 -

gzﬁglox%/ - N -T0e¢;>mp(wnd9bﬁﬂlwecpreseryﬂiy\qumi@nymy he &isRYIin cRBRIEHPANIN and (3)
I tazgr - rqsipe, N - - I 915 - (5 - meth

T oy enamede ol selveadds. TREE Rpert e InB lgwor §° " (Y

(5 - et ?gbnts, and bijIPressuré loweriay agenty sathpb statindrugs gnddhere, or GAR570

or 3-262570). Qther agents have al so been shown to have PPAR nodul at or
activi t y fibrai@s.as PPAR gama, SPPAR gamma, and/or PPAR del ta/gamma agoni st
acti vty EXagplfisida kot thelator bdbrifimPdfectivaldSed 6702 ((+ - ) - 5
- (4 = (5 - Methoxy - 1H - benzimdazol - 2 -yl nmethoxy) benzyl) thiazolin
- 2, 4 - tkrapeutiyamadptdpbylagiic purposes forahe giscsed pheymagcsytical x- 0940

(peroxis oM p%rsﬂljoin]; Br ?}Ineocrii-sgl%tsgg %ngdc&'ﬁﬁﬁafi@ﬁs, ARG HYt Frrdulated in

the same composition. For therapeutic purposes, the term “jointly effective

amount” as used herein, means that amount of each active compound or

10 pharmaceutical agent, alone or in combination, that elicits the biological or
medicinal response in a tissue system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician, which includes
alleviation of the symptoms of the disease or disorder being treated. For
prophylactic purposes (i.e., inhibiting the onset or progression of a disorder), the

15 term “ “jointly effective amount” refers to that amount of each active compound or
pharmaceutical agent, alone or in combination, that treats or inhibits in a subject
the onset or progression of a disorder as being sought by a researcher,
veterinarian, medical doctor or other clinician. Thus, the present invention
provides combinations of two or more drugs wherein, for example, (a) each drug

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

25  administered in an amount that is sub-therapeutic or sub-prophylactic if
administered alone, but are therapeutic or prophylactic when administered
together.

Anti-diabetic agents include thiazolidinedione and non-thiazolidinedione

insulin sensitizers, which decrease peripheral insulin resistance by enhancing the

30 effects of insulin at target organs and tissues.
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per oxi sonme proliferator-activated receptor gamma agonist); (4) LR90 (2,5,5
- tris (4 - chlorophenyl) - 1,3 - dioxane - 2 - carboxylic acid,

PPARdel t avQ 2agaisisb) ; (5) Tul arik (PPARg agonist); (6) ECXAGI®E0$PPARY
agonist); (7) CGP-52608 (PPAR agonist); (8 GM409890 (PPAR agonist); (9)
GW 7845 (PPAR agonist); (10) L-764406 (PPAR agonist); ( 1 1) LG1 0 1280
(PPAR agonist); (12) LM 4156 (PPAR agonist);(13) Risarestat (CT-1 12); (14)
YM 440 (PPAR agonist); (15) AR-H049020 (PPAR agonist); (16) GWO0072 (4 - (4
- ((28.58) - 5- (2 - (bis (phenylnethyl) amno) - 2 - oxoethyl) - 2 -
heptyl - 4 - &ame oBthe foliwing agettsrgre)knounyto)bind and iastivaie dye nydesr Gw 409544

(20) *AR. HBGELPRRASBIRS POlielflocr sSe (s eRIay rhEYB T ARH Messl (N (% -
benzoyl phgsrehies tréhscription of Bp&difid insulfh-resphbiderdnasl Exanpldydf) - L -
tyrosi ne, known as 2331 , PPAR al pha/ g agonist);
PPAR-gamma agonists are thiazolidinedionés such as:
5 (1) rosiglitazone (2,4 - thiazolidinedione,5 - ((4 - (2 - (methyl - 2 -
pyridinylamino) ethoxy) phenyl) methyl) -, (Z) - 2 - butenedioate (1:1) or
5-((4 - (2 - (methyl - 2 - pyridinylamino) ethoxy) phenyl) methyl) - 2,4 —
thiazolidinedione, known as AVANDIA; also known as BRL 49653,
BRL 49653C, BRL 49653c, SB 210232, or rosiglitazone maleate);

10 (2) pioglitazone (2,4 - thiazolidinedione, 5 - ((4 - (2 - (5 - ethyl - 2 -
pyridinyl) ethoxy) phenyl) methyl) -, monohydrochloride, (+ - ) —or 5 -
((4 - (2 - (5 - ethyl - 2 - pyridyl) ethoxy) phenyl) methy) - 2,4 —
thiazolidinedione, known as ACTOS, ZACTOS, or GLUSTIN; also
known as AD 4833, U 72107, U 72107A, U 72107E, pioglitazone

15 hydrochloride (USAN));

(3) troglitazone (5 - ((4 - ((3,4 - dihydro - 6 - hydroxy - 2,5,7,8 - tetramethyl
- 2H - 1 - benzopyran - 2 - yl) methoxy) phenyl) methyt) - 2,4 —
thiazolidinedione, known as NOSCAL, REZULIN, ROMOZIN, or
PRELAY; also known as Cl 991, CS 045, GR 92132, GR 92132X);

20 (4) isaglitazone
((+)-5-[[6-[(2-flucrophenyl)methoxy]-2-naphthalenyl]methyl]-2,4-thiazoli
dinedione or 5 - ((6 - (2 - fluorophenyl) methoxy) - 2 - naphthalenyl)
methyl - 2,4 — thiazolidinedione or 5 - (6 - (2 - fluorobenzyloxy)
naphthalen - 2 - yimethyl) thiazolidine - 2,4 — dione, also known as

25 MCC-555 or neoglitazone); and

(5) 5-BTZD.

Additionally, the non-thiazolidinediones that act as insulin sensitizing

agents include, but are not limited to:
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(23) SB 219994 ((S) - 4 - (2 - (2 - benzoxazol yl met hyl am no) ethoxy) -
alpha - (2,2,2 - trifluoroethoxy) benzen epropanoic acid or 3 - (4 - - (2 -
(N - (2 -wbenmosamel yl) - N - methyl am no) ethoxy) phenpCr/us2@s508938 (2, 2,
2 - trifluoroethoxy) propionic acid or benzenepropanoic acid,4 - (2 - (2 -
benzoxazol yl met hyl am no) ethoxy) - alpha - (2,2,2 - trifluoroethoxy) - ,
(al phaS) - , PPARal pha/g agonist); (24) L-796449 (PPAR al pha/g agoni st);
(25) Fenofibrate (Propanoic acid, 2-[4-(4-chlorobenzoyl)phenoxy]-2-nethyl -
1-met hyl ethyl ester, known as TRI COR 1LIPCOR, LIPANTIL, LIPIDIL M CRO PPA R
al pha agoni st)(1)(J'2'f5)01M§§ﬁ8 PNRAS 2, ;NI 6rMETY00962 oy PEW 38251 pPAR

al pha/ g agoni st) 0 9 0641 ( PPARg
agoni st); (30) LS?’O%%%T% %%g"@g?ﬁ? s?(q; W?slﬁfsenkf[)%zlg%l%f)(ﬁ% 525):  (32)
VDO '52t § VD(O3451)2) bﬁ@olylﬁeth?mﬁﬁnyl( pBmoethygloe proliferator-activated receptor
agoni st) ; r oxi.so i f ator actiyated recegptor
agoni st); (35)(25355}12%@ E)ﬁ dioxotr 'aggﬂé Yime thﬁ' nt rré}eﬂnﬁ Xy 76,7,8 -
tetrahydro - f\lh\%&amelhﬁ)t H%awl))belneamme:oram 2, 4&n@ioRo as -TARGRETI N,
TARGRETYN, TARGR X al so known as LGD 1069 LG 100069, LG 1069, LDG 1069,
LG 69, RO 264455)h|ami|alnyl) methyl) - 2 - methoxy - N - ((4 - (frifluoromethyl) phenyl) m

ethyl) benzamide); and

(3) Farglitazar (L - tyrosine, N - (2 - benzoylphenyl) - 0 - (2 - (5 - methyl - 2
- phenyl - 4 - oxazolyl) ethyl) — or N - (2 - benzoylphenyl) - O - (2 - (5 -
10 methyl - 2 - phenyl - 4 - oxazolyl) ethyl) - L — tyrosine, or GW2570 or

GI-262570).

Other agents have also been shown to have PPAR modulator activity
such as PPAR gamma, SPPAR gamma, and/or PPAR delta/gamma agonist
15 activity. Examples are listed below:
(1) AD 5075;
(2) R119702((+ - ) - 5 - (4 - (5 - Methoxy - 1H - benzimidazol - 2 -
yimethoxy) benzyl) thiazolin - 2, 4 - dione hydrochloride, or Cl 1037 or
CS 011);
20 (3) CLX-0940 (peroxisome proliferator-activated receptor alpha agonist /
peroxisome proliferator-activated receptor gamma agonist);
(4) LR-90 (2,5,5 - tris (4 - chlorophenyl) - 1,3 - dioxane - 2 - carboxylic
acid, PPARdelfa/y agonist);
(5) Tularik (PPARYy agonist),
25 (6) CLX-0921 (PPARYy agonist);
(7) CGP-52608 (PPAR agonist),
(8) GW-409890 (PPAR agonist),
(9) GW-7845 (PPAR agonist),
(10) L-764406 (PPAR agonist);
30 (11) LG-101280 (PPAR agonist),
(12) LM-4156 (PPAR agonist);
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(36) GW 1536 (PPAR al pha/g agonist). (B) OQher insulin sensitizing agents

I ncl ude, but are not |limted to: ( 1) INS-1 (D-chiro inositol or D- 1, 2,
3, 4, 5, wo-200msadeydr oxycycl ohexane); (2) protein tyrosipog/yshaspbmsase 1 B
(PTP-1 B) inhibitors; (3) glycogen synthase kinase-3 (GSK3) inhibitors; (4)
beta 3 adrenoceptor agonists such as ZD 2079 ((R) - N- (2 - (4 -

(car boxynet hyl ) phenoxy) ethyl) - N- (2 - hydroxy - 2 - phenethyl)

anmoni um chl ori de, al so knovvn as |Cl D 2079) or AZ 40140; (5) glycogen
phosphoryl ase i nhibitors (T6) fructose-1 , 6-bi sphosphatase inhibitors; (7)
chronic picol i(id Blsay@ﬁaa(ﬁ -442%ate (vanadi um oxysulfate); (8) KP 102

Channel agoni St KT DorAR arBE s B Y et byl ene - bi s ( L 4
phenyl ene) bi gt8) AR-dO48020 (RFPAIﬁz_gbnntt)pe_ - 2, 4 - dione); (12) TS 971; (13)
hapht hyt et b1 G1ob G 007268 &18 o S8 P tus ety el huind 26”4
?2' (ir ?Pg)engig)z()rB{(bé‘th 27€He@m -4 {Sko 43 ﬂﬁaz&llldlhylpbeuy},)lb)entzeibrmw;jr opyrrol e
[ruoren ) o GaEul A0Sk ey Sat oy GN-dosaay (¢~ (2 - ((9H-
(18) NN 2344 (DRF 2593);
(19) NN 622 (DRF 2725);
(20) AR-H039242 (AZ-242),
10 (21) GW 9820 (fibrate);
(22) GW 1929 (N - (2 - benzoylphenyl) - O - (2 - (methyl - 2 -
pyridinylamino) ethyl) - L — tyrosine, known as GW 2331, PPAR alphaly
agonist);
(23) SB 219994 ((S) - 4 - (2 - (2 - benzoxazolylmethylamino) ethoxy) -
15 alpha - (2,2,2 - trifluoroethoxy) benzen epropanoic acid or 3 - (4 - - (2 -
(N - (2 - benzoxazolyl) - N - methylamino) ethoxy) phenyl) - 2 (S) - (2,
2, 2 - trifluoroethoxy) propionic acid or benzenepropanoic acid,4 - (2 -
(2 - benzoxazolylmethylamino) ethoxy) - alpha - (2,2,2 - trifluoroethoxy)
-, (alphaS) -, PPARalphaly agonist);
20 (24) L-796449 (PPAR alphaly agonist);
(25) Fenofibrate (Propanoic acid,
2-[4-(4-chlorobenzoyl)phenoxyl-2-methyl-, 1-methylethyl ester, known
as TRICOR, LIPCOR, LIPANTIL, LIPIDIL MICRO PPAR alpha
agonist);
25 (26) GW-9578 (PPAR alpha agonist);
(27) GW-2433 (PPAR alphaly agonist);
(28) GW-0207 (PPARYy agonist);
(29) LG-100641 (PPARYy agonist);
(30) LY-300512 (PPARYy agonist);
30 (31) NID525-209 (NID-525);
(32) VDO-52 (VDO-52);
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benzoic acid 2 - ((2 - nmethoxy - 2 - (3 - (trifluoronethyl) phe

am no) et hyl

(5 - ((7 -

nyl) ethyl)

ester); (16) AZM 134 (Alizyne); (17) ARIAD; (18) R 102380;
(19) PNUWOOSWH3(9%k9- (hydrazi noi mi nonmet hyl ) hydrazi no) acetuseoaosmss (20)
PNU 106817 (2 - (hydrazi noi m nonet hyl) hydrazi no) acetic acid,

(phenyl met hoxy) - 3 - quinolinyl) nethyl) - 2,4 -

t hi azol i di nedi one; (22) MXC 3255; (23) MBX 102; (24) ALT 4037,

(26) JTP 20993 (2 - (4 - (2 - (5 - methyl - 2 - phenyl - 4 - oxazolyl)

et hoxy) benzyl) - malonic acid dinet hf/f diester),; (27) Dexlipotam (5 (R) -
er

1, 2 - ditli3d)lad 100354 (yerpxisenezproli
| i poic acid o
(p - chloroph

met hyl

10

15

20

25

30

2 -

atol-activatecbraceniar agon(sk) -

(21) NC 2100

(25) AM 454;

al ha

A1 V-ad R8RS iR ating rofb i NERLipeentor aghl 570 (51

85y bé@r@t@hb)@ oxaz (355,88~ pdntaratingiky), ewe;azmetmmydro z --

yl met hyl ) thiazol i dine - - (2 - (5 -
et hy| ;)2 " Sﬁgménfggglﬁevl) etmwl)%zgﬁm@%sgﬁﬂfétﬁﬁﬁﬂ yl met hyl)(5
thiazglidine - 2rpRGRETPIETARCREXINGIsHIHW{ SLGESRIHD, LG 100069,

LG 1069, LDG 1069, LG 69, RO 264455); and
(36) GW-1536 (PPAR alphaly agonist).

(B) Other insulin sensitizing agents include, but are not limited to:

(1) INS-1 (D-chiro inositolor D -1, 2, 3, 4, 5, 6 -
hexahydroxycyclohexane);

(2) protein tyrosine phosphatase 1 B (PTP-1B) inhibitors;

(3) glycogen synthase kinase-3 (GSK3) inhibitors;

(4) beta 3 adrenoceptor agonists such as ZD 2079 ((R)-N - (2- (4 -
(carboxymethyl) phenoxy) ethyl) - N - (2 - hydroxy - 2 - phenethyl)
ammonium chloride, also known as ICI D 2079) or AZ 40140;

(5) glycogen phosphorylase inhibitors;

(6) fructose-1,6-bisphosphatase inhibitors;

(7) chromic picolinate, vanadyl sulfate (vanadium oxysulfate);

(8) KP 102 (organo-vanadium compound);

(9) chromic polynicotinate;

(10) potassium channel agonist NN 414;

(11) YM 268 (5, 5' - methylene - bis (1, 4 - phenylene) bismethyleneb
(thiazolidine - 2, 4 - dione);

(12) TS 971,

(13) T 174 ((+ - ) - 5 - (2, 4 - dioxothiazolidin - 5 - yimethyl) - 2 - (2 -
naphthylmethyl) benzoxazole);

(14) SDZ PGU 693 ((+) - trans - 2 (S - ((4 - chlorophenoxy) methyl) —
7alpha - (3, 4 - dichlorophenyl) tetrahydropyrrolo (2,1 - b) oxazol
(6H) — one);
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(32) HQL 975 (3 - (4 - (2 - (5 - methyl - 2 - phenyl oxazol - 4 - yl)

et hoxy) phenyl) - 2 (S) - (propylam no) propionic acid); (33) DRF 2189 (5 -
((4 - (2 wo(ods/03196ndol yI') et hoxy) phenyl) nethyl) thi azeCirdisa@so3R3s 4 -

di one); (34) DRF 554158; (35) DRF-NPCC, (36) CLX 0 100, CLX 0 10 1, CX
0900, or CLX 0901 ;(37) lkappaB Kinase (I KK B) Inhibitors (38)

m t ogen-activated protein kinase (MAPK) inhibitors p38 MAPK Stinul ators
(39) phosphatidyl-inositide triphosphate (40) insulin recycling receptor

i nhibitors (42 ggl ucose transporter 4 nodul ators % TNF-a ant agoni sts
(43) plasma cel1p) 8i 15281dht ) atti-dR -4@H gluprencSc- mc&tw agvRe)etayl] 44)

oL pocyte 11 pid Bupachr oL fon AAKER, { 22T3L (RDbRanY RABKPRIANSD) voans

(46) Gal paran; ceptro ceI mat ur at (49)
insulin potenti atanﬂgo)fetbylmsteérl) PF or insulin potentiating factor- 1) (50)
somat onedin C c% Rgﬁg gn kRI ndi ng protein (al so known as | G- BP3, | G- BP3,
Somat oKi ne) ; @ ;J bo¢ as V-41 1) or ducanin, produced by

Bi ot ecyi Hol di n(gs') ARIAD;
(18) R 102380;
(19) PNU 140975 (1 - (hydrazinoiminomethyl) hydrazino) acetic acid;
(20) PNU 106817 (2 - (hydrazinoiminomethyl) hydrazino) acetic acid;
(21) NC 2100 (5 - ((7 - (phenylmethoxy) - 3 - quinolinyl) methyl) - 2,4 —
10 thiazolidinedione;
(22) MXC 3255;
(23) MBX 102;
(24) ALT 4037,
(25) AM 454;
15 (26) JTP 20993 (2 - (4 - (2 - (5 - methyl - 2 - phenyl - 4 - oxazolyl) ethoxy)
benzyl) - malonic acid dimethyl diester);
(27) Dexlipotam (5 (R) - (1, 2 - dithiolan - 3 - yl) pentanoic acid, also
known as (R)-alpha lipoic acid or (R)-thioctic acid);
(28) BM 170744 (2, 2 - Dichloro - 12 - (p - chlorophenyl) dodecanoic acid);
20 (29) BM 152054 (5 - (4 - (2 - (5 - methyl - 2 - (2 - thienyl) oxazol - 4 - yl)
ethoxy) benzothien - 7 - ylmethyl) thiazolidine - 2, 4 — dione);
(30) BM 131258 (5 - (4 - (2 - (5 - methyl - 2 - phenyloxazol - 4 - yl) ethoxy)
benzothien - 7 - yimethyl) thiazolidine - 2, 4 — dione);
(31) CRE 16336 (EML 16336);
25 (32) HQL 975 (3 - (4 - (2 - (5 - methyl - 2 - phenyloxazol - 4 - yl) ethoxy)
phenyl) - 2 (S) - (propylamino) propionic acid);
(33) DRF 2189 (5 - ({4 - (2 - (1 - Indolyl) ethoxy) phenyl) methyl)
thiazolidine - 2, 4 — dione);
(34) DRF 554158,;
30 (35) DRF-NPCC;
(36) CLX 0100, CLX 0101, CLX 0900, or CLX 0901;
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Ltd. or Vol que Pharmaceutical; (52) glucose-6 phosphatase inhibitors; (53)
fatty acid glucose transport protein; (54) glucocorticoid receptor

ant agoni swe;20em319695) gl ut am ne: fruct ose- 6- phosphat e anPdTtUS2008/08293% €
(GFAT) nodul ators. (C) Biguani des, which decrease |liver glucose production
and increases the uptake of glucose. Exanples include netformn such as:
(1) 1, 1 - dinethylbiguanide (e.g., Metformn - DepoMed, Metformn -

Bi ?)vai I ))Corporati on, or METFORM N GR (netform n gastric retention

pol ymer)); and(2) metform n hydrochloride (NLN -di nmethylim dodi carboni m dic
di ani de rmnohy(g?Lanp@aBd@na%ﬁ KK@dmba@rSL(A 6023, BMB )2107150, GLUCOPHAGE,

or GLUCOPHAGE i \ 5 indasssd Ay ISibityyi ch i nhibit
al pha- gl ucosi o‘ésg?e @Pgﬁ?@gﬁ}ggﬁ@g@e c%srévgpfa‘?@?ﬂc'f)g(\é% to glucose, thereby
del ayi ng t he d3feBARKStHmutdotsohydr at es. The undi gested car bohydrates are

subsequently b en down in th t . reducing the post-prandial glucose

peak. Exanpl eS(%@EBﬁgﬁatlgw{lnggﬁd%ﬁ‘{ﬁhpmﬂﬁgd '?o: ( E) acgr bose (Dg- gl ucose,

O- 4,$ - di de@gyimsufin redybﬁﬂ%ﬁécep(&aﬁmbi@orém pha, 5bet a, 6al pha)) - 4,5,6 -

trihydroxy - 3 - (hydroxymethyl) - 2 - cyclohexen - 1 - yl) amno) - al pha

- D- gl ucopyr(AﬂbQUdICOSG(ramSPO"ﬁérdcm@jU'aH?"ﬁha - D - glucopyranosyl - (1 - 4)

E’;‘L’ al so knovm(4§§Tﬁ§-&aﬁ€§gjonist§ay -g-542, BAY-g-542, GLUCOBAY, PRECOCSE,
(43) plasma cell differentiation antigen-1 (PC-1) Antagonists

(44) adipocyte lipid-binding protein (ALBP / aP2) inhibitors
10 (45) phosphoglycans
(46) Galparan;
(47) Receptron;
(48) islet cell maturation factor;
(49) insulin potentiating factor (IPF or insulin potentiating factor-1);
15 (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 Holdings
Ltd. or Volque Pharmaceutical;
(52) glucose-6 phosphatase inhibitors;
20 (53) fatty acid glucose transport protein;
(54) glucocorticoid receptor antagonists; and
(55) glutamine:fructose-6-phosphate amidotransferase (GFAT)

modulators.

25 (C) Biguanides, which decrease liver glucose production and increases
the uptake of glucose. Examples include metformin such as:
(1) 1, 1 = dimethylbiguanide (e.g., Metformin — DepoMed, Metformin -
Biovail Corporation, or METFORMIN GR (metformin gastric retention

polymer)); and
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PRANDASE, GLUM DA, or ASCARCSE); (2) Mglitol (3,4,5 - piperidinetriol, 1 -
(2 - hydroxyethyl) - 2 - (hydroxynmethyl) - , (2R (2al pha, 3beta, 4al pha,
Sheta)) -wono(@RIBR, 4R 5S) - 1 - (2 - hydroxyethyl) - 2PET(Usgasosnet hyl -
3,4,5 - piperidinetriol, also known as BAY 1099, BAY M 1099, BAY-m 1099,
BAYGLI TOL, DI ASTABOL, GYSET, M G.I BAY, M TOLBAY, PLUVAROL); (3) CKD-71 1
(0 - 4 - deoxy - 4 - ((2,3 - epoxy - 3 - hydroxynethyl - 4,56 -

tri hydroxycycl ohexane - 1 - yl) am no) - aI pha - b - glucopyranosyl - ( 1 -
4) - alpha - D - glucopyranosyl gl ucopyrangse): (4)
emglitate (4(2) rtletfc-)rn'(l('IIIRdBRhMHdsﬁé N @metlgylumgiqadlp@@oa@ldm diamide

(hydr oxynet hyl ) £ hyl ester, also
known as BAY o 1@2§°Wdowlg’iﬁ&g%%¥ég @Wg%ﬁ 4B§A§‘9pl per’i él netri oI 2 -
(hydroxynet hyl ) GLUCORHAGE! or GLlXCXBPHAGEaXBha 3bet a, 4al pha, 5beta)) -, also
known as N net hyl deoxynOJ irimycin or N-nethyl noranoline); and(6) Voglibose
(3 4 - dideoxy - 4 - ((2 - hydroxy - 1 - (hydroxymethyl) ethyl) amno) - 2

- s( hydr oxy, téﬁtlyll]%] élCQSIdaggllnl'ﬁbltd?QSWFﬂ@h irfHi learth ucosidb@éltm 3,4 -
dldeoxy- 4 - 9r - (hydroxynethyl) ethyl) anj %
(hydroxyrﬁplh:y—g)ucosoldaade sontartsufnciesalorglucoss, irewhy ge IQHA@NGP@Q%‘PW

yg?élr ﬁgﬁrﬂ é: Eﬁ’(‘?{ qu](s : LFE% éjlnlra@ t;é flegdc [ ngll“?({r{gqul azrg%hhgﬁﬁl{iénrﬁgcqr% ned%vyn |mnhal ed
insulin, the gaufre@lﬁin@g:the\/@ostmaﬂ\dlal glataseopdaks HEramples ifakdshibubareoaott ol )
i nsul i n apal ogues such as insulin nol ecul es
limited to:
10 (1) acarbose (D - glucose, O - 4,6 - dideoxy - 4 - (((1S -
(1alpha,4alpha,5beta,6alpha)) - 4,5,6 - trihydroxy - 3 - (hydroxymethyl)
- 2 - cyclohexen - 1 - yl) amino) - alpha - D - glucopyranosyl - (1 - 4) -
O - alpha - D - glucopyranosy! - (1 - 4) -, also known as AG - 5421,
Bay -g-542, BAY-g-542, GLUCOBAY, PRECOSE, GLUCOR,
15 PRANDASE, GLUMIDA, or ASCAROSE);
(2) Miglitol (3,4,5 - piperidinetriol, 1 - (2 - hydroxyethyl) - 2 -
(hydroxymethyl) -, (2R (2alpha, 3beta, 4alpha, Sbeta)) — or
(2R,3R,4R,58) - 1 - (2 - hydroxyethyl) - 2 - (hydroxymethyl - 3,45 —
piperidinetriol, also known as BAY 1099, BAY M 1099, BAY-m-1099,
20 BAYGLITOL, DIASTABOL, GLYSET, MIGLIBAY, MITOLBAY,
PLUMAROLY);
(3) CKD-711 (0 - 4 - deoxy - 4 - ((2,3 - epoxy - 3 - hydroxymethyl - 4,5,6 -
trihydroxycyclohexane - 1 - yl) amino) - alpha - b - glucopyranosyl - (1 -
4) - alpha - D - glucopyranosyl - (1 -4) -D - glucopyranose);
25 (4) emiglitate (4 - (2 - ((2R,3R,4R,58) - 3,4,5 - trihydroxy - 2 -
(hydroxymethyl) - 1 - piperidinyl) ethoxy) benzoic acid ethyl ester, also
known as BAY o 1248 or MKC 542);
(5) MOR 14 (3,4,5 - piperidinetriol, 2 - (hydroxymethyl) - 1 - methyl -, (2R -
(2alpha,3beta,4alpha,5beta)) -, also known as

30 N-methyldeoxynojirimycin or N-methylmoranoline); and
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with mnor differences in the natural am no acid sequence and snall

nol ecule mmcs of insulin (insulin mnetics), and endosone nodul at ors.
Exanpl es wochesdsiosbut are not limted to: (1) Biota; (2PCrRS:®3/03793§ (SP -
5-21) - oxobis ( 1 - pyrrolidinecarbodithioato - S, Sl1) vanadium (4)
insulin aspart (human insulin (28B - L - aspartic acid) or B28-Asp-insulin,
al so known as insulin X14, | NA-X14, NOVORAPI D, NOVOM X, or NOVOLOG); (5)
insulin detemr (Human 29B - (N6 - 1 - oxotetradecyl) - L - Iysi ne) - (1A

(
- 2 1A, 1B - B NN 3 6 I 8 L -
lysi ne)- (295 @?\70955&1035?2@%%@9” Or&ynsﬂm& -y rfixygdssz@yu 'Hrq%ysa%@@é tﬁﬁa
i nsulin anal og, ampoknowe a?wg)d}‘éxﬁr’ié{hymsizbuébl 4%0@@58@ HVALGG,  HUMALOG
M X 75/ 25, or HUVAL M X 50 g I nsulin ? gl ne hurran (A21 -

gl ycine, B31 - arlgoﬁtmé4BQI2|90X)arél- 2nef)ydm>sw+ n(hidfomnethyaleﬁwlknom as

;ﬁgus,no?:r!aguhb%mm&%ﬂg? U{_%W? Qrﬂqurﬁé%?\ﬂ?ﬂéb spen ?%ﬁnE Ezant e),

a 70% erystalli neBBSENiﬁMLSM’hM@GLI&TWIH n suspensi on, al so known as LENTE
[LETIN 11, HUMULIN L, or NOVOLIN L; (10) HUMJULI N 50/50 (50% i sophane insulin
and 50% insulin injection); ( 1 1) HUMIIN 70/30 (70% i sophane insulin NPH

and 30% i nsul i (E) |nsulins 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
10  with minor differences in the natural amino acid sequence and small molecule
mimics of insulin (insulin mimetics), and endosome modulators. Examples
include, but are not limited to:
(1) Biota;
(2) LP 100;
15 (3) (SP - 5 - 21) - oxobis (1 - pyrrolidinecarbodithioato - S, S') vanadium,
(4) insulin aspart (human insulin (28B - L - aspartic acid) or
B28-Asp-insulin, also known as insulin X14, INA-X14, NOVORAPID,
NOVOMIX, or NOVOLOG);
(5) insulin detemir (Human 29B - (N6 - (1 - oxotetradecyl) - L - lysine) - (1A
20 - 21A), (1B - 29B) — Insulin or NN 304);
(6) insulin lispro ("28B - L - lysine - 29B - L - proline human insulin, or
Lys(B28), Pro(B29) human insulin analog, also known as lys-pro
insulin, LY 275585, HUMALOG, HUMALOG MIX 75/25, or HUMALOG
MIX 50/50);
25 (7) insulin glargine (human (A21 - glycine, B31 - arginine, B32 - arginine)
insulin  HOE 901, also known as LANTUS, OPTISULIN);
(8) Insulin Zinc Suspension, extended (Ultralente), also known as
HUMULIN U or ULTRALENTE;
(9) Insulin Zinc suspension (Lente), a 70% crystalline and 30% amorphous
30 insulin suspension, also known as LENTE ILETIN [I, HUMULIN L, or
NOVOLIN L;
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i njection), also known as NOVOLIN 70/30, NOVOLIN 70/30 PenFill, NOVOLIN
70/ 30 Prefilled; (12) insulin isophane suspension such as NPH I LETIN I,

NOVCOLI N NvON@M31 99 N PenFill, NOVOLIN N Prefilled, HUMJRCWUN200603%938 equl ar
insulin injection such as ILETIN Il Regular, NOVOLIN R, VELOSULIN BR,
NOVOLIN R PenFill, NOVOLIN R Prefilled, HUMILIN R, or Regular U 500

(Concentrated); (14) ARIAD; (15) LY 197535; (16) L-783281 ; and (17)
TE-1741 1. (F) Insulin secretion nodul ators such as: (1) gl ucagon-1i ke

peptide-1 (GP-1) and its mnetic I d
(G P) and its (0 DR4LIN /50 dadsansorinaherpsiin arst S0 ingul REGRIDE T br ot case

(DPP or DPPI V), EHWLPBN%@E?‘?H% |éoAp?'e?nQPﬁ)sJ%8NIﬁH érﬁ%(%?nélﬁn

pyrrolidi necar di nyl ) am no)
ethyl) amino) aciijedtipn), latsokncren aROVQEIN 70/3Q8NQDF®LI W@Q\Pen M, - 237);

égﬁ% anSIZ;)B- % P%%H@Q!?Pﬁ%&bedg l(szgr a?gg ; - ( ézlc) _?_gLngz-S ?t r ygfggﬁlyl .
1,2,354 - tet r(&b)’%@hﬁ%@bha@é bipensrsushrdoNp Hi ILETN d) NOVOLIN N,
NOVOLIN N PenFill, NOVOLIN N Prefilled, HUMULIN N;
(13) regular insulin injection such as ILETIN Il Regular, NOVOLIN R,
VELOSULIN BR, NOVOLIN R PenFill, NOVOLIN R Prefilled,
HUMULIN R, or Regular U-500 (Concentrated);
10 (14) ARIAD;
(15) LY 197535;
(16) L-783281; and
(17) TE-17411.

15 (F) Insulin secretion modulators such as:
(1) glucagon-like peptide-1 (GLP-1) and its mimetics;
(2) glucose-insulinotropic peptide (GIP) and its mimetics;
(3) exendin and its mimetics;
(4) dipeptyl protease (DPP or DPPIV) inhibitors such as
20 (4a) DPP-728 or LAF 237 (2 - pyrrolidinecarbonitrile, - (((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);
25 (4c) TSL 225  (tryptophyl - 1,2,3,4 - tetrahydroisoquinoline - 3 -
carboxylic acid);
(4d) Valine pyrrolidide (valpyr),
(4e) 1-aminoalkylisoquinolinone-4-carboxylates and analogues thereof;
(4f) SDZ 272-070 (1 - (L - Valyl) pyrrolidine);
30 (4g) TMC-2A, TMC-2B, or TMC-2C;
(4h) Dipeptide nitriles (2-cyanopyrrolodides);
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(14d)_ Val : Eel pyrrolidide (val pyr); (4e)

-am noal kyl i soqui nol i none- 4- car boxyl at es and anal ogues t her ;

272-070 (WO 200431969Val yl) pyrrolidine); (4g) TMC 2A§J TI\/IECTBIS(za(;i)n]lcs;oﬁ(gésT )ZC'SDZ
(4h) Dipeptide nitriles (2-cyanopyrrolodides); (4i) CD26 inhibitors; and
(4j) SDzZ 274-444; (5) glucagon antagonists such as AY-279955; and ’(6)
anylin agoni sts which include, but are not limted to, pranlintide (AC 137
Symin, tripro-anylin or pramintide acetate). The present conpounds may ’
al so increase insulin sensitivity with l[ittle or no increase in body weight
t han that found (4i) CD26Hehibersbainéxi sti ng PPAR gamma agoni sts. Oral

anti-di abetic a ,Lnel ude i nsulin, sulfonylureas, biguanides
megl i tini des, A%%yé,ﬁ%‘lg%’pha agoni sts, and PPAR garrm’a aggni sts, and dual

;’EdA/RO?I lolhg{ ga(r!?g;@h%ﬁ:l@_ah%n&goﬁmspumastAYeBWQﬁﬁidmdal so may increase fat

( apollsm prov]din thod for | osi [: [

wei ght, | ower (Gl @NBAIByAGRRLSS Whﬂ‘g‘iﬁgpaﬁg&ftr?ge P F@ggitﬁgﬁgﬁg%emlr?%ng rat
trigl %(cerl des), i(‘gb_{gﬁ@};nﬂg‘, g.ﬁﬁgjat,ﬂy"(p,rorghgmqmﬁuﬁ heetptedf being overwei ght.

Exanptes of lip I oweri’ng agents i'nclude bile acid sequestrants, fibric
acid derivatives, nicotinic acid, and HM3CoA reductase inhibitors. Specific

exanpl es inclyde statins_ s I iR SR kit Girifd-
LESCOL(r), aniﬁﬁ/ﬂmﬁpmpggﬁggfﬂ aé\il)%g aHanse(lm svase’grﬁ'lttlivﬁ (ﬁli ssaﬁf) Kowa
§%§y2;59S?BK%{&egégmclsdﬁWei@Pdtmttbaﬁednd slitbctbe userofexistieg EFAR gatas
- ext ended rel ease ' '
agonists. Oral anti-diabeti?:Vaagsétnfast r'ngg,1nc?3déAﬁ1|shlir%Ssuﬁ8J1ﬁﬁrIéag; Lochol est,
10  biguanides, meglitinides, AGI's, PPAR alpha agonists, and PPAR gamma

agonists, and dual PPAR alpha/gamma agonists.

The present compounds also may increase fat and/or lipid metabolism,

providing a method for losing weight, losing fat weight, lowering body mass

15 index, lowering lipids (such as lowering triglycerides), or treating obesity or the
condition of being overweight. Examples of lipid lowering agents include bile
acid sequestrants, fibric acid derivatives, nicotinic acid, and HMGCoA reductase
inhibitors. Specific examples include statins such as LIPITOR®, ZOCOR®,
PRAVACHOL®, LESCOL®, and MEVACOR®, and pitavastatin (nisvastatin)

20 (Nissan, Kowa Kogyo, Sankyo, Novartis) and extended release forms thereof,
such as ADX-159 (extended release lovastatin), as well as Colestid, Locholest,

Questran, Atromid, Lopid, and Tricor.

Examples of blood pressure lowering agents include anti-hypertensive
25 agents, such as angiotensin-converting enzyme (ACE) inhibitors (Accupril,
Altace, Captopril, Lotensin ,Mavik, Monopril, Prinivil, Univasc, Vasotec, and
Zestril), adrenergic blockers (such as Cardura, Dibenzyline, Hylorel, Hytrin,
Minipress, and Minizide) alpha/beta adrenergic blockers (such as Coreg,
Normodyne, and Trandate), calcium channel blockers (such as Adalat, Calan,
30 Cardene, Cardizem, Covera-HS, Dilacor, DynaCirc,‘ Isoptin, Nimotop, Norvace,

Plendil, Procardia, Procardia XL, Sula, Tiazac, Vascor, and Verelan), diuretics,
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Questran, Atrom d, Lopid, and Tricor. Exanples of blood pressure |owering
agents include anti-hypertensive agents, such as angi otensi n-converting
enzyme (A€BRodaigwbt ors (Accupril, Altace, Captopril, LeCens2o0s,05m88k,
Monopril, Prinivil, Univasc, Vasotec, and Zestril), adrenergic bl ockers
(such as Cardura, Dibenzyline, Hylorel, Hytrin, Mnipress, and M nizide)
al pha/ beta adrenergi c bl ockers (such as Coreg, Nornodyne, and Trandate),
cal cium channel bl ockers (such as Adal at, Cal an, Cardene, Cardi zem

Covera-HS, Dilacor, DynaCrc, |soptin, Ni not o rvac Pl endi,| ,
Pr ocar di a2n@iptRnsit! 5eggptor@nt§gonﬁt§£§l¢c %é@ﬂa%d ggaWQrépé?ﬁr and

di ur eti cs paiigin Ztt?é? 'a@ drler§ie Rdikers %Eﬁ%@ééﬁa&é%ba@?erﬁt%@lﬂﬂ)c Avapr o,

Cozaar, and Di ovan eta adr ener bl ockers (such Bet apace, BI ocadr en,
Br evi bl oc Cadsolt inderal] Ierdons, Laatol, res_se)t'/aﬁ}eﬂtra ,Lﬁ?gmé@srbrT opgetl, and

Tenormn, T I r bt | atrate,
|ty 2P varogbte GRRTE e ElaRis S5 A MpeadoRlfeordl 70! Bur.
(NI t rﬁ| 5 ngU&}adSIBéaMonbkéitr N&tanm , dlitgo-Bar N itrolihg) al SEpnaly,cN]trbs';taateindns t her eof
such as Lexxe Lotre Tar ka, Teczem Lotensin Uniretic,
Vaser et i ¢c SORRERIG)ANGgompinatipns @&f‘i"ﬁs%%*-%’éxeh'éﬁé’e “%Zf%Fg? met hod
for PPAR | geaRloneTHEHAS e Cohk& /8 e PediBrdlVEM F12 medi um suppl ement ed
with 10% FBS and gl utam ne’ (I nvitrogen) and incubated in a 5% CO2 i ncubat or
at 370C. The cells were co-transfected using DVRIE-C reagent (Invitrogen)
In serum fr M Invitrogen) with two manmal i an expression
pl asm ds, i: '°@§ﬂ?§ﬁf‘%“° %/EDNA sequence coding for the ligand binding

domai ns of elther PPARa, g or d fused to the yeast GAL4 DNA bi ndi ng domain
and t he oflhmrsfection assay method for PPAR receptors

HEK293 cells were grown in DMEM/F12 medium supplemented with 10%

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

15  medium (Opti-MEM, Invitrogen) with two mammalian expression plasmids, one
containing the DNA sequence coding for the ligand binding domains of either
PPARa, v or 6 fused to the yeast GAL4 DNA binding domain and the other
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

20  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 cells were then
treated with test compounds or vehicle and incubated for 18-24 hrs as above.
Luciferase reporter activity was measured using the Steady-Glo Luciferase

25  Assay Kit from Promega. DMRIE-C Reagent was purchased from GIBCO Cat.
No.10459-014. OPTI-MEM | Reduced Serum Medium was purchased from
GIBCO (Cat. No. 31985). Steady-Glo Luciferase Assay Kit was purchased from
Promega (Part# E254B).
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containing the pronoter sequence of the yeast GAL4 (UAS) fused to the
firefly luciferase cDNA reporter. The next day, the nmediumwas changed to
DVEM F12 wodbesm3sasppl enented wi th 5% charcoal treated secwrusgigobmse) and
glutam ne. 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 cells were then treated with test conpounds or vehicle and incubated
for 18-24 hrs as above. Luciferase reporter activity mas neasured usi ng the
Steady-d o Luciferase Assay Kit from Pronega. DVRI E-C ent wa ur chased
from G BCO CatA varetyoafsexample cHmpowiia hamedftﬁ,eéu"@é#euﬁ{‘ plGHh \X)é@‘ Eur chased
fromd B 5 rchased
from Pro%&éﬂ% \{Wﬁoé%tj% hﬁ'%??ﬁtef%%dé@%ﬁrﬁégu%%%gb%vgﬁ%%rgﬁ made
and test edses) twhereraoliipleoECsts \are rsrbmowms uhwlhpleB@Ieewramﬁn’i%p\reéGéﬁk%n ive

conpounds, and dat n sone ca t

mul ti pl eﬂ%ﬁ@lveﬁﬁfﬂ@“’vﬁi’@%ﬁ "ﬁ?n@ "&'& gggﬁﬁoﬁg%(ﬁ%u% S/}Qféﬁ For mul a
(I) Mgy haMRicaPrio W&@@émg@@m@geh@entl cal to any one conpound bel ow. Tabl e
. In Vitro Data Conpound EC50 (PPAR delta) EC5Q( PPAR gamma) EC50 (PPAR

aI pha) Nunmber nMnMnM 2 41.5 899 900 G O her Enbodi ments The features and
principles of the invention are illustrated in the discussion, exanples,
and clains herein. Various adaptations and nodifications

10 Table 2. In Vitro Data
Compound | ECs (PPAR delta) | ECso (PPAR gamma) | ECso (PPAR alpha)
Number M Yy aM
2 41.5 899 900

G. Other Embodiments

15 The features and principles of the invention are illustrated in the
discussion, examples, and claims herein. Various adaptations and modifications
of the invention will be apparent to a person of ordinary skill in the art and such
other embodiments are also within the scope of the invention. Publications cited
herein are incorporated in their entirety by reference.

20
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of the invention will be apparent to a person of ordinary skill in the art
and such ot her enbodi nents are also within the scope of the invention.

Publ i cat iwoo@/Bemoherein are i ncorporated in their entiPCEUS2M3/032938
reference.C ains 1. A conmpound of Formula (l1): wherein X is selected froma
covalent bond, S, and O Yis Sor O Zis Oor CH2, provided when Y is O
then Zis O R and R2 are independently selected fromH C -3 alkyl, G -3
al koxy, hal o, and NRaRb wherein R and Rb are independently H or C _3al kyl;
R3 and R4 are independently selected fromH, halo, cyano, Cl-5 al kyl,
hydroxy. C 2-4 acyl, GCi“al koxy, and KH2RS wherein Rc and Rd are

i ndependently Hor G -3 alkyl, provided that R3 and R4 are not both H R5
and R are independently selected fromH, G -s al kyl and substituted Cl-8

al kyl , prbvAdedpduad dRFoamdlaRlare not both H, R7 is selected fromH, halo,
C -8 alkyl, and phenyl;Rs and Rg are independently selected from hal o,
phenyl, Ci.galkyl, G -8 al koxy, C2-9 al kenyl, C2-9 al kenyl oxy,

Ca-rcycl oal kyl, C®¥ cycl oalkoxy, 7cycloal kyl-GCi - 7al koxy, and

Ca-rcycl oal kyl oxy-d-ral koxy,] or R and RO together formC -9 al kylidenyl or

29

C3-9 al kenyl i de 0L XR3, BapdRthe carbon atomto W ch jRegy are
attached toget Her fofm C3I oal kyl or 5- or 6-nelf het erocycl yl; n

is O 1 or 2; and
R5 RG Y n m Z R3
I
wherein

10 X is selected from a covalent bond, S, and O;
YisSorO;
Z is O or CHg, provided when Y is O, then Z is O;

15
R1 and R; are independently selected from H, Cq.3alkyl, C1.3 alkoxy, halo,
and NRaRp wherein R; and R, are independently H or Cq.3 alkyl;
R; and R are independently selected from H, halo, cyano, C1.s alkyl,

20 hydroxy,C 2.4 acyl, C1.4 alkoxy, and NR.Rq wherein R; and Rq are
independently H or C1.3 alkyl, provided that Rs and R4 are not both H;
Rs and Rg are independently selected from H, C1.galkyl and substituted
Ci.galkyl, provided that Rs and Rs are not both H;

25

Ry is selected from H, halo, C1_s alkyl, and phenyl;
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mis O, 1 or 2; or a pharmaceutically acceptable salt thereof. 2 . The
conpound of claim1 wherein Xis S or O 3. The conpound of claim2 wherein
Xis O 4wobhe/sowpound of claiml1l wherein Y is O 5. TheTase@swsmd3of claim
1 wherein Yis S. 6. The conmpound of claim1l wherein Zis O 7. The
compound of claim1l wherein Zis CH2. 8. The conpound of claim1 wherein m
is 1. 9. The conmpound of claiml wherein mis 2.10. The conpound of claim1l
wherein n is 1. 11. The conmpound of claim1l wherein R and R2 are

i ndependently selected fromH, C- 3 alkyl, C-3 alkoxy, F, d, and Br. 12.
The conmpound of claim 11 wherein R and R2are independently selected from

H, t hyl , h E d d T R3 d R4
ar e i ndependopt A Berse PrRePdRThy SoiEEd TR bndi ClealIsERe! 287G
al koxy. 14. Tgmog}omtambr@i @j@almmmeﬁecmlmkws% noypeals@nt | y sel ect ed

fromH F, d, hydroxy, methyl, and 5 The conpound of claim 13
wherein R4l S CoddysiaadirGiyalid, @@ﬂ%ﬁ'ﬁ@ﬂ\% 7aKOXYnet hyl , met hoxy,

trifl ororret hyl o LG fAillkdxypoORE BhA Ry,
fl uor rret hyl , ¢ 1’7?}}0‘de{mfﬁ?££ﬁr%af%d3|0% %ét}%r o@t%l 17gjhl (;(?]gdl fl uoronet hoxy,

di chl or of | uor tumlthgrlforralﬁ‘d gcaaikyhdmybbr Gonalkenuisianyl; ps ReTRe apgiound of claim
1 wherein R3 Ic grb%%la om ﬁ|81n}hn§§/t4}¥|a’ttagﬁéé199§\éthéfj form Cs.7 cycloalkyl or 5-
or 6-membered heterocyclyl;
10 nis 0, 1 or 2; and

mis 0, 1 or 2;

or a pharmaceutically acceptable salt thereof.

e 2. The compound of claim 1 wherein X is S or O.
3. The compound of claim 2 wherein X is O.

20 4. The compound of claim 1 wherein Y is O.
5. The compound of claim 1 wherein Y is S.
6. The compound of claim 1 wherein Z is O.

25
7. The compound of claim 1 wherein Z is CHa.
8. The compound of claim 1 wherein m is 1.

30 9. The compound of claim 1 wherein m is 2.
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a, Br, I, OH -CHCF 3)21 CF3, -OCF 3,-N(CHs) 2, -0 CH2COOH, and - COCH3, and
R4 is selected fromH d, and nethyl. 17. The conpound of claim1l wherein
R and Rg wogedtdmsiosbor m Ci . g al kyli denyl or C3-9 al kenyl ipderugkgo5082988, Rg
and the carbon atomto which they are attached together form C3.7

cycl oal kyl . 18. The conpound of claim1 wherein R and Rg are independently
sel ected from hal o, phenyl, d-g alkyl, Ci _8 al koxy, C2-gal kenyl,

C2- gal kenyl oxy, C3-7 cycl oal kyl, C3-7 cycl oal koxy,

Crcycl oal kyl -G -ral kyl , C3- 7cycl oal kyl - G -7a| koxy, C3-7cycl oal kyl oxy-GCi .

6al kyl , and@aﬁﬁ:@@ﬂb@ﬂﬂ@@f&@m@ W?'de‘? -19. The conpound of claim1
V\/nerein R3 is selected fromH F, d, nethyl, and nethoxy, and R4 is
selected fromF, G, acetyl, methyl, net hoxy, trifluoronethyl,

trifluoromet HIO'N'}Q cai'npdwmf ofrmlalhyn Wf‘d!rélhl&rm(bﬁhabwlndEPQmﬂﬁmﬂﬁtsﬁ!ﬂCted

fl uor onet hoxy hl or odi f I 0 | or | f | uor onet hoxy,
di chl or of | uor d I#E é)1 cﬁsbnﬁ%‘?%ﬁ” Fug:ﬁ] 0xy 20. The conpound of claim
1 whergin R is sel ect ed fromH CF3, nethyl, , and nethoxy, and R Is

selected fromH d, and nethyl. 2 1. Thewc?g_ggound of cl aj ml V\/Qeeredn Xis O
and Yis O 122There@n@@mﬂagh@|am1&|\/\&lewm Rearg indepengently splecgd o3 The
conpound of cl Yis S. 24. The conpound of claim
1, wherein X |@W%om/&¢‘gh on ’an@@@fjs S. 25. The compound of claiml
wherein R5 and R are |ndependently G -4 alkyl. 26. The conpound of claim

25 wherein R% 'ﬁ?g cclaqrcﬁpglrjr?d Ia%n 1 w2h7ere|y]5 58&‘&03%d|n82p8#1§éd?‘y]sem‘?é@ :

10 from H, halo, cyano, acetyl, C12 alkyl, and C1.2 alkoxy.

14.The compound of claim 13 wherein R is independently selected from H,

F, Cl, hydroxy, methyl, and methoxy.

15 15.The compound of claim 13 wherein Rsis independently selected from F,
Cl, methyl, methoxy, trifluoromethyl, trifluoromethoxy, difluoromethyl,
difluoromethoxy, fluoromethyl, fluoromethoxy, chlorodifluoromethyl,
chlorodifluoromethoxy, dichlorofluoromethyl, and dichlorofluoromethoxy.

20 16. The compound of claim 1 wherein R3 is selected from methyl, methoxy, H,
Cl, Br, I, OH, —CH(CF3)2, CF3, —OCF3, —N(CHj3)2, —O—CH>COOH, and
—COCHg3, and Ryis selected from H, Cl, and methyl.

17.The compound of claim 1 wherein R and R together form C1.g alkylidenyl
25 or Csgalkenylidenyl, or Rs, Rg and the carbon atom to which they are

attached together form Cs.7 cycloalkyl.
18.The compound of claim 1 wherein Rs and Re are independently selected

from halo, phenyl, C1.o alkyl, C1.g alkoxy, Cz.g alkenyl, Ca.g alkenyloxy, Cs-7
30 cycloalkyl, Cs7 cycloalkoxy, Csrcycloalkyl-Cq.7alkyl,
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Ri is selected fromH, CF3, nmethyl, O, and nethoxy; R2 is selected fromH
G, and nmethyl; R3 is selected fromH F, O, nethyl, and methoxy; and R4 1
is sel ectwa 2boceisndey Cl, nethyl, and methoxy. 28. The compowsdoosidsmBai m 1
whereinX is O Yis O R3 is selected fromH F, d, nmethyl, and nethoxy;
and R4 is selected fromF, O, nethyl, methoxy, trifluoromethyl, ’
trifluoronethoxy, difluoronethyl, difluoronethoxy, fluoronethyl, and

fl uoronet hoxy. 29. The conmpound of claiml vvherei n Xis QG Yis S, R3is
selected fromH F, d, nethyl, and nethoxy; and R4 is selected fromF, d
met hyl , met hoQyseyclaaikylingakenyICs. 7pv¢|palﬁwpéw&1ﬁ6%yl aaﬁﬂ uoronethyl,

di f1 uor onmet hoé%@)}(:&)%ﬂéﬁ@}-% alkéw fl uoronet hoxy. 30. The conpound of claim

1 wherein Y i elected fromH F, d, nethyl, and
met hoxy; and R4 is sel ected from F, A, nethyl, net hoxy, met hyI met hoxy,

tritiuoromet W’he cE)Fnlpfolqu o?nﬁltlrpqu \X/herdellr%c hg?sr Sel& cteg frorrgi-lf, k?&f,%@twl?xy’
5 and methoxy, and R, is selected from F, Cl, acetyl, methyl, methoxy,
trifluoromethyl, trifluoromethoxy, difluoromethyl, difluoromethoxy,
fluoromethyl, fluoromethoxy, chlorodifluoromethyl, chlorodifluoromethoxy,

dichlorofiluoromethyl, and dichlorofluoromethoxy.

10 20.The compound of claim 1 wherein Ry is selected from H, CF3, methyl, Cl,

and methoxy, and Rzis selected from H, Cl, and methyl.
21.The compound of claim 1 wherein Xis O and Y is O.
15 22.The compound of claim 1 wherein Zis O and Y is S.
23. The compound of claim 1, wherein Xis O and Y is S.

24.The compound of claim 1, wherein X is a covalent bond and Y is S.

20
25.The compound of claim 1 wherein Rs and Re are independently C1.4 alkyl.

26.The compound of claim 25 wherein Rs and Re are methyl.

25 27.The compound of claim 1 wherein
R, is selected from H, CF3, methyl, Cl, and methoxy;
R,is selected from H, Cl, and methyl;
R; is selected from H, F, Cl, methyl, and methoxy; and
R.is selected from F, Cl, methyl, and methoxy.
30
28.The compound of claim 1 wherein
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fluoronet hyl, and fluoronethoxy. 3 1. The conpound of claim1l wherein R is
selected fromH, CF3, nethyl, O, and nethoxy; R2 is selected fromH d
and met hywo 2RB/a38968¢el ected fromH, F, C, nmethyl, and neCharsgose4293% ’
sel ected fromF, d, nethyl, nethoxy, and nmethyl, methoxy, trifluoronethyl
trifluoronethoxy, difluoronethyl, difluoronethoxy, fluoronethyl, and ’
fl uoronet hoxy; andR8 and Rg together formd-g alkylidenyl or

C3-9al kenylidenyl, or R8, Rg and the carbon atomto which they attach
together form C3-7 cycloal kyl. 32. The conpound of claim1l wherein Xis Q
Yis Oor S and(B@s O 33. The conpound of claim1 wherein R and Rg
together formC sg al kyli denyl or Ca-gal kenylidenyl, or R8, Rg and the
carbon atomto V% 9 they attach together form C3-7 cycl oal kyl. 34. The

gﬁgﬁ;rndco:‘ SI g: Rkayllé g&@t@%ﬁgilﬁklam GO restieylj amtbpetitsyt bpd sel ect ed from hal o,
G- : | :

cycl oal kyl, C3- ﬁd?@ﬁ%%ﬁ?’“ @c%%il@?%oé%mgﬁ’?@% ?@ge%ygrgél ESI ’a ,
- 7al kgxy, Cs-rcycl gat kydRsio dlfﬁ?érbmbthyaruiﬂ@oﬁr@m)@aﬂwbmthﬁ; and al koxy

35. The conpound o cla|m4 erein mis 1 and nis
fluoromethoxy.

29. The compound of claim 1 wherein
Xis O;
10 Yis S;
R; is selected from H, F, Cl, methyl, and methoxy; and
R, is selected from F, Cl, methyl, methoxy, trifluoromethyl,
trifluoromethoxy, difluoromethyl, difluoromethoxy, fluoromethyl, and
fluoromethoxy.
15
30. The compound of claim 1 wherein
Yis O;
Zis O;
R; is selected from H, F, Cl, methyl, and methoxy; and
20 R,is selected from F, Cl, methyl, methoxy, methyl, methoxy,
trifluoromethyl, trifluoromethoxy, difluoromethyl, difluoromethoxy,

fluoromethyl, and fluoromethoxy.

31.The compound of claim 1 wherein
25 R+ is selected from H, CF3, methyl, Cl, and methoxy;
R, is selected from H, Cl, and methyl;
R; is selected from H, F, Cl, methyl, and methoxy;
R4is selected from F, Cl, methyl, methoxy, and methyl, methoxy,
trifluoromethyl, trifluoromethoxy, difluoromethyl, difluoromethoxy,

30 fluoromethyl, and fluoromethoxy; and
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36. The conpound of claim34 wherein Y is S. 37. The conpound of claim1l
wherein R5 and R6 are independently selected fromH and C -8 al kyl. 38.
The conpowoado@io3tdeai m 37 wherein R5 and R6 are both net irgirjusb@si32sand Z
are O, R7 is H and R8 and Rgform =CH 2. 39. A pharnmaceutical conposition
conprising a conpound of claim1l and a pharnmaceutically acceptable
carrier.40. A nethod for treating or inhibiting the progression of a
PPAR-del ta nedi ated condition selected fromthe group consisting of

di abet es, nephropat hy, neuropathy, retinopathy, polycystic ovary syndrone,
hypert ensi on, i sikhend Re tegatbiiform Gigatklideny\as Caaiaisnylidenyl. 3 RanRst i on,
cataract, cardiovascyl i , : i

hyper - LDLchol est er 8{1@&6%0&’#@&23?@}%Wﬁ@gfﬁ\lgg%ﬂ;écﬁﬁy éﬁgﬁfg{@sctagr ol em a, m xed
hyperli pi dem a, hypgelbBkylchol esterol emi a, atherosclerosis, obesity, and
conplications thereof, said nethod conprising admnistering to a patient in
need of treatnent a pharnaceutically effective anobunt of the conposition of

cl ai mg1. 32.The compound of claim 1 wherein
Xis O;
YisOorS; and
Zis O.
10 33. The compound of claim 1 wherein Rg and Rg together form C1.g alkylidenyl

or Cagalkenylidenyl, or Rg, Rg and the carbon atom to which they attach

together form Ca.7 cycloalkyl.
34. The compound of claim 1 wherein Rg and Ry are independently selected
15 from halo, phenyl, C1.9 alkyl, C1.g alkoxy, Cz.¢ alkenyl, Ca.c alkenyloxy, Ca.7
cycloalkyl, Cs.7 cycloalkoxy, Cszcycloalkyl-Cq.7alkyl,
Ca.scycloalkyl-Cq.7alkoxy, Cs.zcycloalkyloxy-Cisalkyl, and
Ca.scycloalkyloxy-Cq.ralkoxy.
20 35. The compound of claim 34 wherein mis 1 and nis 1.

36. The compound of claim 34 wherein Y is S.

37. The compound of claim 1 wherein Rs and Rs are independently selected
25 from H and Cqgalkyl.

38. The compound of claim 37 wherein Rs and Rs are both methyl, both X
and Z are O, Ry is H, and Rg and Re form =CHo.

30 39. A pharmaceutical composition comprising a compound of claim 1anda

pharmaceutically acceptable carrier.
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40. A method for treating or inhibiting the progression of a PPAR-delta
mediated condition selected from the group consisting of diabetes,
nephropathy, neuropathy, retinopathy, polycystic ovary syndrome,
hypertension, ischemia, stroke, irritable bowel disorder, inflammation,
cataract, cardiovascular diseases, Metabolic X Syndrome, hyper-LDL-
cholesterolemia, hypertriglyceridemia, hypercholesterolemia, mixed
hyperiipidemia, hypo-HDL-cholesterolemia, atherosclerosis, obesity, and
complications thereof, said method comprising administering to a patient
in need of treatment a pharmaceutically effective amount of the

composition of claim 1.
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