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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 AVANDI A(r) (rosiglitazone nal eate), are used for the
treatment of dyslipidem a and diabetes respectively. Another menber of
this nucl ear receptor fanil the OX|sone roliferator- agtlva ed

receptor det{® RY ALY L NQXXIA@ Ché@é% OGSt i on

factorg reported to be involved |n regul ati ng genes involved inlipid

nmet abol i sm and energy expenditure. PPAR delta has been shown to act as a
"gat eway" receptor CRQAGBARERGRENCE TG BESATELLAPPRICATIRINS PPARs ( Shi et
al ., 2002, Proc Natl. Acad. Sci USA, 99(5): 2613-2618). Each receptor
subt ype has a distinct tissue distribution: 1) PPARa shows the hi ghest

expr essi on i n Thiy ApplicationRAGnsasueRy ® DhitediStadtys Pro\ﬂsibmsiéatemtssue and 3)
PPARdhas the w dest distribution - ubi Ult u%a/ r]q dult rat (Braissant et
al .. 1996Application No. 60/609,942, filed September 1 4, which is hereby

10  incorporated by reference in its entirety.

Field of the Invention
The invention features 4-((phenoxyalkyl)thio)-phenoxyacetic acids and

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

The peroxisome proliferator-activated receptors (PPARs) are metabolic
20 sensors regulating the expression of genes involved in glucose and lipid
homeostasis. Agonists of the PPARa subtype, such as LOPID® (gemfibrozil)
and TRICOR® (fenofibrate), and agonists of the 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
25  peroxisome proliferator-activated receptor delta (PPAR delta or PPARSJ) is also a
necessary transcription factor reported to be involved in regulating genes
involved in lipid metabolism and energy expenditure. PPAR delta has been
shown to act as a “gateway” receptor modulating the expression of the other
PPARSs (Shi et al., 2002, Proc Natl. Acad. Sci USA, 99(5): 2613-2618). Each
30 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



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 2066/03202997, Di abetes 46(8):31 9-1 327). The PpeTWs2@SO83137
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

(HDL) . Selhesithe widest distributioni-t ybirpitlgusly shaduliyeh (Bratssentetals d996patic fatty
aci d oxi daj . | byt C ; Lk A Ll Ldes and free
fatty aci SdBRndby 11 0), SL6EEANE Fb LEMA edck el BBLES P77,
hyper | i pi dresluding tiverh kidesy, abdomtihalr adipdser ared skeletzl oasclei (Bubbesf etwth as

fenofi brat Fqur ni er i Il (Parke-Davis/Pfizer, MWIlan, Watson),
cl of i brat é%@@ﬁ?e{%‘}ﬁ@?g%%gﬁar m, bezafibrate, and ciprofibrate and
urei doki brates such as GW 7647, GW 9578, and GW 9820 (G axoSm thKline).

Di abetes is a disease caused, or contributed to, by nultiple factors and
characterized Oyerpgrerispyeonelieratoractivaledyecerionaliphad BPAR AlPhaer eased and

premat ure .t i f ri . ' C [ an
macr ovascliR Gl s ngRst 8 e fIBAATRR0IRIE) oBhe PARE e TanleRy.
at her oscl engtabslisnipahd Metdin @civ@r Yhe yedes ragu|dtc@dy, PPARelpiensicide | schem a,
stroke, and heart disease. Ty&ﬁ@lH di abet es %I _DDN&@r esults fromgenetic
def i ci encyeNgyMeadvolved ipfle R datiyefi fatty agids) thediver fattyasid transporl pe | |
10  protein, and apo A1, an important component of high density lipoproteins (HDL).
Selective, high affinity PPAR alpha agonists increase hepatic fatty acid oxidation,

which in turn decreases circulating triglycerides and free fatty acids.

Examples of known PPAR alpha agonists variously useful for
15 hyperlipidemia, diabetes, or atherosclerosis include fibrates such as fenofibrate
(Fournier), gemfibrozil (Parke-Davis/Pfizer, Mylan, Watson), clofibrate (Wyeth-
Ayerst, Novopharm), bezafibrate, and ciprofibrate and ureidofibrates such as GW
7647, GW 9578, and GW 9820 (GlaxoSmithKline).

20 Diabetes is a disease caused, or contributed to, by multiple factors and
characterized by hyperglycemia which may be associated with increased and
premature mortality due to an increased risk for microvascular and
macrovascular diseases such as nephropathy, neuropathy, retinopathy,
atherosclerosis, polycystic ovary syndrome (PCOS), 'hypertension, ischemia,

25  stroke, and heart disease. Type | diabetes (IDDM) results from genetic
deficiency of insulin, the hormone regulating glucose metabolism. Type I
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

30 tissue. This insulin resistance or reduced insulin sensitivity results in insufficient

insulin activation of glucose uptake, oxidation and storage in muscle and



di abetes is known as non-insulin dependent diabetes nellitus (NIDDVM, and
Is due to a profound resistance to insulin regulatory effect on glucose and
| i pi d nmetwbabocarsed2s t he main i nsulin-sensitive tissues, PCTAIS200808x1B®B, |iver
and adi pose tissue. This insulin resistance or reduced insulin sensitivity
results in insufficient insulin activation of glucose uptake, oxidation and
storage in nuscle andi nadequate insulin repression of lipolysis in adipose
tissue as well as glucose production and secretion in liver. Many Type |

di abetics are al so obese, and obesity is believed to cause and/or

exacer bat @adaqyatnemtthn repkessioni of lipplysisiie agipogeiissee asmelasalueese di sease,

stroke, r ritis,
Ceduced BRELEioY 4 SabEReR R MR Tyt BlapleRby B Bg 8BpEE S
conpoundsobédiiyds belieieuedicanes apdldriexacerbaje maay hiebitie and sggies petldrs be

capabl e of rrel lorati np f bi ndi ng t t he peroxi sone
proliferafdr %%P?"\?Q?@’}??%Ea%?ﬁge F&'@E&)&%‘?HCP\?G\%%P@(P@BF&%O They i ncrease

i nsulig Sﬁﬁ%%ﬁéwa ig3tdBePPlifs, retivesd %?mlt?%mﬁﬁ)aﬁrba%@ch@so‘éwera' ani mal
nodel s of resulting in correction the el evated plasma | evel s of

gl ucose, funcfpy.ceri des and nonesterified free fatty acids without any
occurrence of hypoglycem a. However, undesirable effects have occurred in

ani mal and/ or human studi es including cardiac hypertrophy, hemadilution and
l'iver toxicityA déssyfBAiRpuadsthiazslidinediones (glitazohesy Ihapedbeenhave a

t hi azol i di nedi r|n as.a co n structural el enent Al agpni sts have
been. qemiggestania be Basahis ool i rame TS @ NPT by SRR and
ot her gli Sﬁféjf%réxﬂwM@' prolfardtasadtivatddiice bdn (RPAR) fsthily 6Z@BEptofNSTIgy t azone,
and pioglitazone have been
increase insulin sensitivity in muscle, liver and adipose tissue in several animal
models of NIDDM resulting in correction of the elevated plasma levels of glucose,
triglycerides and nonesterified free fatty acids without any occurrence of
hypoglycemia. However, undesirable effects have occurred in animal and/or

15 human studies including cardiac hypertrophy, hemadilution and liver toxicity.

Many PPARYy agonists currently in development have a thiazolidinedione
ring as a common structural element. PPARYy agonists have been demonstrated
to be extremely useful for the treatment of NIDDM and other disorders involving

20 insulin resistance. Troglitazone, rosiglitazone, and pioglitazone have been
approved for treatment of Type |l diabetes in the United States. There is also
some indication that benzimidazole-containing thiazolidinedione derivatives may
be used to treat irritable bowel disorder (IBD), inflammation, and cataracts (JP
10195057).

25

Cardiovascular disease (CVD) is prevalent in the world and is often
associated with other disease states such as diabetes and obesity. Many
population studies have attempted to identify the risk factors for CVD; of these,
high plasma levels of low density lipoprotein cholesterol (LDL-C), high plasma

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



approved for treatnment of Type Il diabetes in the United States. There is
al so sone indication that benzi m dazol e-contai ning thiazolidinedi one

deri vati wee 20@yo3be3used to treat irritable bowel disordecT(UsBwp/33137

i nfl ammati on, and cataracts (JP 10195057). Cardi ovascul ar di sease (CVD) is
prevalent in the world and is often associated with other disease states
such as di abetes and obesity. Many popul ati on studi es have attenpted to
identify the risk factors for CVD, of these, high plasma | evels of |ow
density Iipoprotein cholesterol (LDL-C), high plasma |evels of

trigl ycer¢htéestel:®2(}®Dhﬁ3)cHr¢ considerasiiol ke/amengthemgst tepastanf. Currently,
Ilpoprotelnchol ne | nong t he nost

[ nportanttheﬁ?u? @78 pﬁu q@%tm%f Er(ggf'(ggnqlgrg |§ng | ow HDL- C and
triglycerides. Recently, pot ent Ilgands for PPARd have been publ i shed,
providing a better understandin its function in |i tabolism The

mai n effect of Resrnily, p b!ﬂ?d@s%ﬁr dBARS hﬁ@é’%ﬂﬂd@%ﬁh‘% Pé?V iNg @ 2000, FEBS
Lett. 473 P
A @é@me@%@@e RefBRABRT o FRAsEU, ThY Shaif gt gt KL )

: i polor ot ]e?mnpdxmmheibcﬁdlb mHl?aL(-L@)boaviti at alle20@RAIEBSD Letti QT%(BEBB&%G) Wi t h

ittle effect, on ucose nsulin |l evel din
nonkeys) . @ b%se Yadn E@E tﬁfo%r(b@er'f e’ﬁ%ﬁ&dr Clfﬁ’%sugh a process
cal l ed reygy8306.334%} RaS bnﬁﬁ@@é@@rrt high Rienbity Bfopro@int etistestaidl (HDLsCEp, a
transfer of cellular chol esterol and phaospholipids to the agollpoproteln

A-1 conpofrghe decraqse,in Trﬁlm!dﬁﬁe‘ﬁ't‘bytﬂ@rﬁﬁeﬁm slusese galthaugbiieguling ansporter A
1 (AB(AL) le(r!e%‘%'er@tde% ased I ﬁnoni(e (gj 'ﬁDL'@Y&ﬁBv&aéHdPé‘stér%‘ﬂfr%M pé??p?mergf@ 1).

PPARd activation has een s i ncrease HDL-C | evel roug
cells through a process called reverse cholesterol transport. The f" rst and rate-

limiting step, a transfer of cellular cholesterol and phospholipids to the
apolipoprotein A-l component of HDL, is mediated by the ATP binding cassette
transporter A1 (ABCA1) (Lawn et al., 1999, J. Clin. Investigation 104(8). R25-

15 R31). PPARS activation has been shown to increase HDL-C level through
transcriptional regulation of ABCA1 (Oliver et al., 2001, Proc. Natl. Acad. Sci.
USA 98(9): 5306-5311). Through induction of ABCA1 mRNA expression in
macrophages, PPARS agonists may increase HDL-C levels in patients and
remove excess cholesterol from lipid-laden macrophages, thereby inhibiting the

20 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
potency and induce only modest HDL-C elevation. In addition, like the fibrates,
PPARS agonists may alse reduce triglycerides, an additional risk factor for

25 cardiovascular disease and diabetes. Elevated free fatty acid level has been
shown to contribute to insulin resistance and progression of diabetes (Boden, G.
PROCEEDINGS OF THE ASSOCIATION OF AMERICAN PHYSICIANS (1999
May-Jun), 111(3), 241-8).

30 Examples of known PPAR delta agonists variously useful for

hyperlipidemia, diabetes, or atherosclerosis include L-165041 (Leibowitz et al.,



transcriptional regulation of ABCA 1 (Oiver et al., 2001 , Proc. Natl.
Acad. Sci. USA 98(9): 5306-531 1) . Through induction of ABCA1 nRNA

expr essi omoiznoamser2ephages, PPARd agoni sts may i ncrease PDCAS2008083137 i n
patients and renove excess cholesterol fromlipid-|aden macrophages,
thereby inhibiting the devel opnent of atherosclerotic |esions. Existing
therapy for hyperchol esterolem a includes the statin drugs, which decrease
LDL-C but show little effect on HDL-C, and the fibrates, the PPARa agoni sts
t hat have | ow potency and i nduce only nodest HDL-C elevatlon I n addition,
li ke t he Z00b) ahe GWBPHRE (djiver st al. rRipcaediogs etiiied\atiangl feaderaysf an

additional .risk f r.f ardiQvasc tes. Elevated
free fat t3FS5F qfi%ﬁlnﬁg@%tg%t ﬁoiﬁ\ngﬁpc%o@gqb |%@§’e§?g6l®r?gﬁ in resistance
and pr ogreesinfhtof diferdrftiatsd va@demorﬁcytlaem&mvmsas iMtHEcodSSRCAATI ON OF
AMERI CAN PHYSI CI ANS (1999 May-Jun) lllg 3 Ies of known PPAR
del t a agdnRbiAsexpipseier Y G§Bﬁfﬂﬁeq‘ @FOl?ﬁ}E efflx es&’l“:ﬁy tes,

at hergscl erosis include L-1 65041 (Leibowitz et al.,2000) and GV\501516
(Adivér et al., Proceedings of the National Acaderry of Sciences of the
United States of Anerica (209ammag(@fthedpgention 1). Treat nent of
differentiated THP-1 nonocytes with GAb01516 i nduced ABCA1 nRNA expression
and enhanced chol esterol efflux fromthese cells. Summary of the Invention

The i nventi on TiRahUéRPNCRARPEH 65mPbulds oilfarn(ula (IbbElow: wherein X is
sel ected froma coval ent bond, S, or

OH R
X R2 R
0 4
'W\
Rg Rg .~ .
y“ t/n . Rs
R, Rg

10
0]
wherein
X is selected from a covalent bond, S, or O;
15
YisSorQO;
----- W - - - - - represents a group selected from =CH—, —CH=, —
CHy—, —CH»—CHy—, =CH—CH;—, —CHy—CH=, =CH—CH=, and —
20 CH=CH—;
Z is selected from O, CH, and CHa, provided when Y is O, Zis O;
R; and R are independently selected from H, Cq.3alkyl, C1-3alkoxy, halo,
25 and NR,R;, wherein R, and Ry, are independently H or C4.3 alkyl;



Yis Sor O Wrepresents a group selected from=CH,-CH=, - CH2- , -CH
2-CH2- , =CH CH2- , -CH 2-CH-, =CH CH=, and - CH=CH; Z is selected from
O CH, amwtoGhik/o3pevi ded when Y is O Zis O R and R2rarascevdepastent |y
selected fromH, G ~alkyl, G -3 al koxy, halo, and NRaRb wherein Ra and Rb
are independently Hor C -3 alkyl;R3 and R4 are independently selected from
H, hal o, cyano, hydroxy, acetyl, C- alkyl, G -4 al koxy, and NRcRd wherein
R and Rd are independently Hor Ci-3 alkyl, provided that R3 and R4 are
not both H R5 and R are independently selected fromH, G - alkyl and
substituted CRsasd Rulage independerity seieatekBomnd, Meloaeyaneo hydiswy, 3oty i s

2:: E;f ?dCer grrPe b"r%g}dp'? %““”éﬁ%%@mb@r@'{%g Sa&g@(%'a@ﬁ%&%ﬁr ocycl yl oxy, a

- 9 alkyl, G or&ajdﬂwypro@@ea thhkRyghd RG2rd nat kethyH;oxy, C2-9 al kynyl, C2 9
al kynyl oxy, C3-7cycl oal kyl, C3-7cycl oal koxy, Cs-ycycloal kyl -d-ral kyl, C3-
7cycl oal kyl -Ci - 7al koxy, Cs-rcycloal kyl oxy-C -bal kyl, G . 6al koxy-CG

6al kyl, C| ?bﬁ@ﬁéa% mo%gleh@ém le&ed rr%MPHO@L EﬁikWé{noc%uHﬁthém R 'Cf;l H

when Wr epr esen rou Pected from -
2-CH=, and - CHratkyl, pr@NIde that Bbs&d\Re\ﬁmenOiwqtbﬂﬂ esents a group sel ected from
=CH , =CH CH2- , and =CH CH=; and nis 1 or 2;

R; is selected from halo, phenyl, phenoxy, (phenyl)C1.salkoxy, (phenyl)C1.
salkyl, Co.sheteroaryloxy, Co.sheteroarylCq.salkoxy, Co.sheterocyclyloxy, Ci.
10 galkyl, Cq.g alkoxy, Co.9 alkenyl, C..g alkenyloxy, Cz.¢ alkynyl, Ca.9
alkynyloxy, Cs.7 cycloalkyl, Ca 7 cycloalkoxy, Cs.zcycloalkyl-Cq.7alkyl, Cs.
zcycloalkyl-C4.7alkoxy, Cs 7cycloalkyloxy-Cq.salkyl, C1.salkoxy-Cqealkyl, Ci.

salkoxy-C1.salkoxy, or Cs.zcycloalkyloxy-C.7alkoxy;

15 Rgis Hwhen - - - - - W----- represents a group selected from —CH=,
—CHy;—, —CH,—CHz—, —CH;—CH=, and —CH=CH—,
or Rgis absent when - - - - - W----- represents a group selected from

=CH—, =CH—CH,—, and =CH—CH=; and
20 nis1or2;
or a pharmaceutically acceptable salt thereof.

The invention also features compositions that include one or more

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

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

30



or a pharmaceutically acceptable salt thereof. The invention also features
conpositions that include one or nore conpounds of Forrmula (1) and a

phar macewocade/i320281 er or exci pi ent. These conpositi onspamastévs/osaBhods
bel ow may further include additional pharmaceutically active agents, such
as |ipid-lowering agents or bl ood-pressure |owering agents, or both. Anot her
aspect of the invention includes nethods of using the disclosed conpounds
or conpositions in various nethods for treating, preventing, or inhibiting
the progression of, a condition directly or indirectly nediated by PPAR
delta. Said cohobdtheoaspest biithesinvéntioniiscludes mathadsdoftusingiihgistiselese

nephr opat h neur opat h r.eti nopat. | r onE,
hyper t ens?%ﬂ?o?réc%‘n(gr 03?{'0%3:”#‘%51?&‘ V?M;% g%%g%%trgaﬁﬁs@%%\?%ﬁﬁf {Sr'gm’rat i on,
ﬁ atar aiainﬁﬁﬁ@g)rthé%ﬁ?@r%ssidhgﬁ?? _eﬁmc?jiﬁ@ji diD@c!:tinTr%dim g@ﬁ@diated by PPAR

yper - -chol est erol em a, slipidem a (includi ertri ceridem a,
hyﬁer cho: @%‘fﬁer%@'@rﬁoﬁ?‘t'ﬁ’f‘){%‘au‘ﬁ%@r‘# |Sd?qi3mgf&, tan%aﬁ%ﬁéy'ﬁ) rQB%{'?pest erol em a),
at herosc ' 0 ' a foval r IcRbfhiaret abol i sm
and enéesr g@éﬁghé%]gt @?Sbﬁ@%?@gﬁi#&?ﬁ ﬁ%ﬁﬁ?@ebﬁ%ﬁiﬁgwﬁgp é@flamtahe pr esent
i nvent i onsireken imitetthe bowel disordet.iinflaramabomR catanast, sardiovaticulasdiseages, as a

PPAR del t a- nedi.a conditi ' | v . . e, | pha-

PR gamiteriacaagRie: noRer TR BRIt s bioBRle (G B 2 ea
cong! : | onkgert d@?ﬁégﬁ,mﬁermlastergieiﬁiarmh@_dfhy@mmﬁxieiniBPam tigbo-a- mdadi at ed
condition, said nethod conmprising adm ni st [ ' f

t r eat nent HQ%Q‘%@@WW@&I tpe@rsf"@aﬁl%@b'&%%n%gqthgr @éﬁ‘ﬁjt@ia Iﬁeg]%tlfagéaﬁgosiot i on

descrjped;lghsitBbolism and energy homeostasis complications thereof.

One embodiment of the present invention is a method for treating a PPAR
mediated condition, such as a PPAR delta-mediated condition and optionally one
or more PPAR alpha- or PPAR gamma-mediated conditions, which PPAR alpha-

15 or PPAR gamma-mediated condition(s) may be the same as or different from
said PPAR delta-mediated condition, said method comprising administering to a
patient in need of treatment a pharmaceutically effective amount of a compound

or composition described herein.

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

25

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

30 includes hypertriglyceridemia, and mixed hyperlipidemia. For example,

dyslipidemia (including hyperlipidemia) may be one or more of the following



Anot her enbodi nent of the present invention is a nethod for inhibiting the
onset and/or inhibiting the progression of a PPAR delta-nediated condition,
sai d net wa 20@m32023i Ng adnmi nistering to a patient in needrafS2ase331aent a
pharmaceutically effective anmobunt of a conpound or conposition described
herei n. Exanples of conditions that can be treated with a PPAR-delta

agoni st include, without limtation, diabetes, cardiovascul ar di seases,

Met abol i c X Syndrone, hyperchol esterol em a, hypo-HDL-chol esterol em a,
hyper - LDLchol est erol em a, dyslipidem a, atherosclerosis, and obesity.

Dysl i pi deounditionsi imve $iDiy (385 of 40 yegidl),ddgh tiglyoetides Xe2Mymerdl), pndeni a. For
exanpl e, dys| Lpi,demd.a (jncluding hyperlipidem a) nmay be one or nore of the
fol I ow ndﬁé}hhb (5rido mé{fﬁ)HDL (< 35 or 40 mg/dl), high triglycerides (> 200
ng/dl), and high LDL (> 150 ng/dl). Exanples of conditions that can be

treated with a PPAR al pha-agoni st inc|ude Syndro or .Metabol.ic

Syndr one) , dyﬁ’iﬁ!ﬁ'ﬁiéﬁp&oﬂq'@?ﬂsdhéb%?’b?%g@ﬁﬁe@,W'Hbggall:%é 659#153?9%6% asting
gl ucose, i i ' | ipi bfe ,
0o Shor LR SToARS RS Flolfe nabE 5Sip bt it o proseur

st eat ohepatidsity, Smpaited tfastingl glfieesey msslimresistanest aged| dipbetes, i nvention wil |

b f h il di d '
pel ow, Dot PeRcstTyPEsolt Bl TR o8 B AR ARRE i i ng

conpoundsstehtohepatitisa (1) in the above Summary section, and nmethods of using
them Preferred compounds of the invention are PPAR delta agonists that
have

10 Additional features and advantages of the invention will become apparent

from the detailed discussion, examples, and claims below.



at | east one and preferably two or three of the follow ng characteristics
when adm ni stered to patients with hyperchol esterol em a,

hypertri gvpcesddeomsa, | ow HDL-C, obesity, di abetes andfam/uskecabsdiBT X
Syndrone: 1) increasing HDL-C level, 2) lowering triglycerides, 3) |owering
free fatty acids, and 4) decreasing insulin levels. Inprovenent in HDL-C
and triglyceride levels is beneficial for cardiovascular health. In
addition, decreased level of triglycerides and free fatty acids contri butes
to reduce obesity and aneliorate or prevent diabetes. According to one
aspect of the invention, the cODetailestBesé¢riptieni nventi on are dual PPAR
conmpounds; in other words, they are both PPAR delta agonists and PPAR al pha
agoni sts, preferably where the conmpound' s EC50 potency relating to PPAR

delta is | ess tHiRvEntbrMdaites to@ppsitions goritalniid compoumi¥ et Eorphda (I3 | ess
than 3 MM For exanple, nore preferred dual PPAR al pha-delta agonists are

t hose conpdbeaboyRSurgnaly section fddnelode ohusing theMppAR delta that is |ess
t han Q 03 nmv and where the potency relating to PPAR alpha is less than 1
mM  According to another aspect of the invention, the conpounds of the

i nvention are PreferRRISOapomds f the imweniion etk deliadongiskrifRt Bayha, PPAR

del ta, and PPAR ga agonj st actiyit f L 0 t
For PPAR BdPed 6 TELY SRy owS e U35 R eheBBRRSENEET s Pose t han
gaanPPZEdadr’ﬂFh_iéi?*eﬁ[\t@)paiiéﬁtsggg?ﬁmf@oléﬁskﬁagid, h&geﬁrigt%erl\demapowﬁ erred
- agoni sts have an potency for, PPAR delta that is.| th
0.03 v Hgb&@wltvalabﬁﬁﬁa@ﬂ&ﬁ&ﬂ%tﬁﬁghqgSiYé‘QEO"{‘ﬁa '%Crﬁﬁginﬂlr@)'a'%gztengg f or

PPAR 19 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 diabetes.

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

20 agonists are those compounds having an ECsp potency relating to PPAR delta

that is less than 0.03 pM and where the potency relating to PPAR alpha is less
than 1 pM.

According to another aspect of the invention, the compounds of the
25 invention are pan-PPAR agonists, namely, compounds having PPAR alpha,
PPAR delta, and PPAR gamma agonist activity, preferably where the ECso
potency for PPAR delta is less than 0.2 uM; the potency for PPAR alpha is less
than 3 pM; and the potency for PPAR gamma is less than 1 uM. More preferred
pan-PPAR agonists have an ECs potency for PPAR delta that is less than 0.03
30  uM; a potency for PPAR alpha that is less than 1 uM; and a potency for PPAR
gamma that is less than 0.7 pM.



gama that is less than 0.7 mM PPAR delta, being ubiquitously expressed,
can act as a gateway receptor that regul ates the expression/activity of
ot her nucweanowmse®pt ors such as ot her PPARs. For i nstaneeT/usPR0szEBT a has
been shown to bl ock PPARg-nedi at ed adi pogenesi s and acyl - CoOA oxi dase
expression; it has al so been shown to be associated wth the nucl ear
receptor corepressors SMRT (silencing nediator for retinoid and thyroid
hor mone receptors), SHARP (SMART and hi stone deacetyl ase-associ at ed
repressor protein), and HDACs (histone deacetyl ase). Thus, conditions
directly medi ated by these nucl ear receptors, such as obesity and Type I

ot o h00o Al Rl Send WRCIRIY ehreGett R AR S G h Ak B O O
t he i nvenhiRglrted Belexprdssin/agivity pEother auylear rabeptars sueh aswthdrevel s of

HDL, | oweri n% | evel s of LDL, and/or lowering total cholesterql. Preferably,
the met hdXRARS. Foeistanse, BPARdetachag bepwshown ihblogk REMRy-med extent,

duration,_ pr dearee of_sSi ef §: ci ated
Wih ot naiod SRR R aplEPAS GRS e Ueof T FE5HRo tREh Rl BRE0C, 21 Ol
The speciddseaintaanwitls tray matkgarctreasptbotorepsessays SRS (silBhcitn mpediatos forC)
Synt hesi s; D), Fornmul atjon and Adm nhi st rat.iqn: e: . k), Bi ol ogi cal
Exanpl es;r_etﬂj'o'@lqﬁ‘érthﬂ' rﬁ%qnesrfecgﬂtgr Iéﬁﬁ(sﬁéﬁa%g'%ioglem "subj ect" as
used her ) effébs%f-éséoeia@éu Air&®dor potefrar Ml MDACE(NRbne dBatetplasérr abl y a
human, who has been the object of treatnment, observation or experinent.
Thus, conditions directly mediated by these nuclear receptors, such as obesity
10 and Type Il diabetes, can be indirectly mediated by PPAR delta (See, for

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

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

with other existing therapies.
The invention is further described below. The specification is arranged as
20 follows: A) Terms; B) Compounds; C) Synthesis; D) Formulation and

Administration; E) Use; F) Biological Examples; G) Other Embodiments; and

claims.

25
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The term "therapeutically effective amount” as used herein, neans that
anount of active conpound or pharmaceutical agent that elicits the

bi ol ogi cavoanoamBsei2ei nal response in a tissue system anipcalusesosiossran t hat
i's being sought by a researcher, veterinarian, medical doctor or other
clinician, -which includes alleviation, prevention, treatnent, or the del ay
of the onset or progression of the synptoms of the disease or disorder
being treated. Conditions directly or indirectly nediated by PPAR incl ude,
but are not limted to, diabetes, nephropathy, neuropathy, retinopathy,
pol ycystiA. Beamy syndrome, hypertension, ischema, stroke, irritable bowel
di sorder, inflammation, cataract, cardiovascul ar di seases, Metabolic X
Syndrome, hyper-LDLchol esterol enia, dyslipidema (including

hypertri gl ycerfndasing ‘subjattr 45 \@edticpéin] efers to ahxaiindlyprefdraipy deni a, and
hypo- HDL- chol esterol emi a), atherosc| erosis, gbesi and, ot her disorders

Ly,
rel ated teammsldnestragferabbng BH’@]‘a@n‘é‘P@FaﬁQﬁﬁ'&&ea%tﬂggt(%rtfﬁﬂn&%ﬁ’i ons thereof .

For Ugeraorb%g};\)’ GoR Yk B Snerfthe term™jointly effective anmount™ as used
her ei n, TBANS ot hat anpunt of each active conpound or pharnmaceutical agent,

alone or in conbination, that elicits the biological or nedicinal response

in a tissue syst i mal r .human.th i S» hej her,
veterinari an, %ﬁg@ﬁﬂs%{egﬁcq&ly eﬁ‘?ﬁ e %ﬁ?%@c?%kg&mﬁ%ﬁbbn%%a?égge:f?resi :'[ i on
SL r lto ggezyagmé@emﬁ)f _gét;]\;égg;tn@bcmtaﬁﬂ pﬁérrﬂé{zéénltidﬁrageﬁt thgt tlictsttieeibiofegicapoophyl act i ¢

i.e., inhibiting the onset or progr ion.of .a di , th
et eSO T AT G
conpoind Q- AIAETBERHRASH, nRYRR 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 include, but are not
15 limited to, diabetes, nephropathy, neuropathy, retinopathy, polycystic ovary
syndrome, hypertension, ischemia, stroke, irritable bowel disorder, inflammation,
cataract, cardiovascular diseases, Metabolic X Syndrome, hyper-LDL-
cholesterolemia, dyslipidemia (including hypertriglyceridemia,
hypercholesterolemia, mixed hyperlipidemia, and hypo-HDL-cholesterolemia),
20 atherosclerosis, obesity, and other disorders related to lipid metabolism and

energy homeostasis complications thereof.

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

[11H

(i.e., inhibiting the onset or progression of a disorder), the term “ “jointly effective
30 amount’ refers to that amount of each active compound or pharmaceutical agent,

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

11



al one or in conbination, that treats or inhibits in a subject the onset
orprogression of a disorder as being sought by a researcher, veterinarian,
medi cal dwotes6/r026t her clinician. Thus, the present ineemtusesspsas? des
combi nations of two or nore drugs wherein, for exanple, (a) each drug is
adm ni stered in an independently therapeutically or prophylactically
effective amount; (b) at |least one drug in the conbination is adm nistered
in an anount that is sub-therapeutic or sub-prophylactic if adm nistered

al one, but is therapeutic or prophylactic when adm ni stered in conbination
with the megmsdlourofmdismrndenai; beingggougbtby diragearohem getenivgrian,onedigal (c) bot h

(or nore), drugs ere n t

sub- pr optiA cé?ftqr@%?r “gﬁfﬁ'qﬂ Sf%?%%’%P'@r%gn g'ggﬂté% &edre%p Hﬁﬁﬁéﬁﬁ‘g%ﬁ}g%; ggztlc
when admiiosdrah6ié drags Wherein ok essmpld) ¢4\vdab dmg@ladmmnstemdi iha@nei n and

whet her used al one or as part of a substltuen roug gr{hi%' and "al koxy"

i ncl ude 9ﬂd%@@ﬂenﬂh@%ﬁaﬁ@lﬁ@5Y§hBT%ymPﬂ vga tsuch as
Ci- r | ted,
C 1 85, P Ay i wagSsom s 1oL

radi cal s omstibuprephgiabtd if adtriny‘stered aloopyyt is Serapgutic, orrprbnlnxlacth wfwut yl,

e DUt il Bo R AR B o B8 MO IOV

from the jpyamic ot Yc)%ﬂﬁfdrbﬁ&e?ﬂf@sgé?b ammlhrsmedmaﬂan lamomnatHajis suBupS.
"A kyl" and "al kox I ncl ude unsubst| t uted %ﬁt | t | eties with one

or nore sfbl@éﬁﬂeﬂllj@lobﬁﬁb -pEeRrylagdicfeadiaipistared ﬁFﬁjt Qoénd 4
substiot ue ?hw;g@?ﬁ,‘,@ﬁ HHl'ﬁiQfe?e cagert he sanme (di hydroxy, di et hyl ),

simlar (chfo uor o or d| rent (chl orobenzyl- or
am nonet hyl - substi t ut ed) Exanpl es of substituted

Unless otherwise noted, as used herein and whether used alone or as part
of a substituent group, "alkyl" and "alkoxy" include straight and branched chains
having 1 to 8 carbon atoms, such as C1.s, C1.4, Ca.s, C2.5, Or any other range, and

15 unless otherwise noted, include both substituted and unsubstituted moieties. For
example, Ci.salkyl radicals include methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, t-butyl, n-pentyl, 3-(2-methyl)butyl, 2-pentyl, 2-methylbutyl,
neopentyl, n-hexyl, 2-hexyl and 2-methylpentyl. Alkoxy radicals are formed from
the previously described straight or branched chain alkyl groups. “Alkyl” and

20 "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, fluoro), or
different (chlorobenzyl- or aminomethyl-substituted). Examples of substituted
alkyl include haloalkyl (such as fluoromethyl, chloromethyil, difluoromethyl,

25 perchloromethyl, 2-bromoethyl, trifluoromethyl, and 3-iodocyclopentyl),
hydroxyalkyl (such as hydroxymethyl, hydroxyethyl, 2-hydroxypropy!), aminoalkyl
(such as aminomethyl, 2-aminoethyl, 3-aminopropyl, and 2-aminopropyl),
alkoxylalkyl, nitroalkyl, alkylalkyl, cyanoalkyl, phenylalkyl, heteroarylalkyl,
heterocyclylalkyl, phenoxyalkyl, heteroaryloxyalkyl (such as 2-pyridyloxyalkyl),

30 heterocyclyloxy-alkyl (such as 2-tetrahydropyranoxy-alkyl), thioalkylalkyl (such as
MeS-alkyl), thiophenylalkyl (such as phS-alkyl), carboxylalkyl, and so on. A di(C

12



al kyl include hal oal kyl (such as fluoronethyl, chloronethyl,

di fl uoronet hyl, perchloronethyl, 2-bronoethyl, trifluoronethyl, and

3- i odocycwopesoskg23 hydr oxyal kyl (such as hydroxymet hyl pcliguseanspeiibyl ,

2- hydr oxypropyl ), am noal kyl (such as am nonet hyl, 2-am noethyl,

3-am nopropyl, and 2-am nopropyl), al koxyl al kyl, nitroal kyl, alkyl al kyl,
cyanoal kyl , phenyl al kyl , heteroaryl al kyl, heterocyclyl al kyl, phenoxyal kyl,
het er oaryl oxyal kyl (such as 2-pyridyl oxyal kyl), heterocyclyl oxy-al kyl (such
as 2-tetrahydropyranoxy-al kyl), thioal kyl al kyl (such as NbS—aIk¥I),

t hi ophenyi-gdlkyl)anfisagroes inch8eslikgependentyesigtted] alpyl greuns, twfosm, oK di (C1- 3

al kyl )am no _gr,oup i.nel udes ind ed al . gr .0 form
For examsPerig: A Brspon A Ro S A BePL YRR, 2t eRgartih,

di al kyl ange0pghaving twa\of ftge samealkyl hroupastchasdimegiyamisoich as di met hyl

am no or diethylamno. The term "al kenyl" includes optionally substituted
strai ght ¢igHIYIRNIAG- br anched hydr ocarbon radi cal s as above with at | east one
carbons carbon doubl e bond (sp2) . Al kenyls include ethenyl (or vinyl),
prop-I-enyl, prop-2-enyl (or allyl), isopropenyl (or 1-methylvinyl),

but - 1- enyl , bufhe2tesmyalkebyl intiledes eptiopelly svlystisuted skraight shain@mgd |~ and so on.

Hydr ocar bon radigals havi n Pe . C ' nds,
such as 2&6836%(?15&@'&98% on gg%ago%p%%&aegx"g?gyllr%%gtsaﬂ&e%lbﬁﬂ%ﬁmderﬁé&q?ﬁcI udes
cycl oal kepaid (spP5s AlRenyls aitsudy ethBhylqorviaid), propisermyl eprope2-adgdomaliyi), n t he
i nvention., "Al kenyl" may be s bEt i ‘Lut ed 'éh OE% fr .nore suPst | tutions
i ncl udi ngiSORIAPERWL(Or firmedyiviny!). Byl '&QV'I(Q\I% “EYhu %'%‘%é’rﬂ? €MYhe term
"al kyqyl héﬂ:F—b,ggd?é?ﬂpéh@Qé‘thH%#&bfﬁdﬁ Rdicald RhvihYy a Ghiriute apdodslanched
hydrocar bon radi cals as above wth at | east one carbon-carbon triple
bonds and triple bonds, such as 2-penten-4-ynyl, are grouped as alkynyls herein.
Alkenyl includes cycloalkenyl. Cis and trans or (E) and (Z) forms are included
within the invention. “Alkenyl” may be substituted with one or more substitutions
including, but not limited to, cyanoalkenyl, and thioalkenyl.
15
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.
Hydrocarbon radicals having a mixture of double bonds and triple bonds, such as
20 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
substituent group, means acetyl (CH3CO—). The term “acyl” as used herein,
25 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 ,
CH3;CH; -(C=0)-CHo—, and CH3 CHz CH2(C=0)—.

The term “halogen” or "halo" shall include iodo, bromo, chloro and fluoro.
30

13



bond (sp). Al kynyls include ethynyl, propynyls, butynyls, and pentynyls.
Hydr ocar bon radi cal s having a m xture of double bonds and triple bonds,
such as 2wpente2e3ynyl, are grouped as al kynyl s herei nPCANUsyowglo3zieEs not
i ncl yde cycl oal kynyl. The term "Ac" as used herein, whether used al one or
as part of a substituent group, nmeans acetyl (CH3CO-) . The term"acyl" as
used herein, referes to a substituent that has a carbonyl group (C=0O and
one or nore alkyl or alkylene groups. For exanple, C 2-4 acyl includes

wi thout limtation, acetyl , CH3CH2 -(C=0)-CH 2- , and CH3 CH2 CH2(C=O)-.
The term "hal direrterros “arlabo"Ars halused heteiresferdg@n unsobsfitutedosr o and

fluoro. The . ter "aryf. " A" . ' j

subst | t ur bRy By PR e T o Fhciy il B ARE PRER L £V "

\S/\V‘lgnt t Pe tﬁt"e mm_@r |gr@lﬁp)!$rsddb%tiﬁﬂéus,d til; ey d;aldve iohg n?mrbembwtaemm vitickee
ubstituents i ch are i ndependent t | kyl ,~ G-

a: ony, (fﬁrﬁdﬁqi?ﬂﬁ'. \egnity @Iegﬁeﬁgror@ 2?1968, g'?)"?&ﬂ%ﬁr%lrf“@ﬁoryhﬁ‘(?q'?nq?‘?%g:ﬁﬁ?%%ﬁsCr C 8

al koxy O » ifl g I I h

R T R e A e el
1- C4 al ky¢yanoCC:-Cealkiilcarkgnylsunb agasetyl.-qarpaxyt hydsewy Bninaviilr@i m-Che al kyl

groups ca e the.sa | ffene itu . di - or
tri- substQF@?@H‘%&W%@?&&%&%? 125%40@%l|ky '%ﬁﬁ@k’oéﬁ _'ttl\ﬁgz1ﬁ(§§%$yllzar e
i I”Eeloe nglexnhé&irsﬂ?ie@d lgﬂ%gédﬁnéﬁ lﬁ‘é?\hﬁl ¥athe ofdferentk ox wnstbstitutedamedod- Cs
al kyl , uorinated . al koxy, hal ogen, cyano, etyl, carboxyl, hydroxy,
ami no, ni@ir@r trh?W'W%Bhe'aYlMW?'&&%%&”B?“%‘?'\%}E OS?tﬁﬁi Ry A& edyhet e?/oar yIy
havi ngy 1-B34BELAIRAY WRech&] £6MaC;-CF aRyNC & aako%y, fluorinated C1-Cs alkyl,
fluorinated C4-Cg alkoxy, halogen, cyano, acetyl, carboxyl, hydroxy, amino, nitro,
alkylamino, dialkylamino or five or six membered heteroaryl having 1-3

heteroatoms selected from N, O and S.

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

20  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,

25  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

30 having carbon atoms and at least one heteroatom (O, S, N) or heteroatom moiety
(SOq, CO, CONH, COO) in the ring. A heterocyclyl may be saturated, partially

14



The term "heteroaryl"” as used herein represents a stable, unsubsituted or
substituted five or six nmenbered nonocyclic or bicyclic aromatic ring
syst em whwohowonsgi2zst s of carbon atonms and from one to tRCeaSh@sms31a1 ONs
selected fromN, O and S. The heteroaryl group nmay be attached at any

het er cat-om or carbon atom which results in the creation of a stable
structure. Exanples of heteroaryl groups include, but are not limted to,
benzi m dazol yl , benzi soxazol yl, benzofuranyl, benzopyrazolyl,
benzothladlazolyl benzothlazolyl benzothlenyl benzotrlazolyl
benzoxaz cﬂamhratéd,u nangtomadtic; ap fusgd, Examples df fietereeyayl indludrazol yi |

oL 2 Do s PG RSB TRy SR e M 2zl

pyridinylg yrﬂ%f Ipmailiymﬂyrazwdrnql ylyrazalihylopyreofidinydjpyaalisyl, amdhthlehnyizol yl,
t hi azol yl, I ophenyl, or triazolyl. Wen the heteroaryl group is
substi t ut ed t he heteroaryl group may have one to three substituents

I ncl udd ng, bUtUﬁ|8§ biEhkise iddiea @qur Ld‘aﬂ/l anPh8RRycIFNAaihile aThe term
"heterocycl yl " includes optiona stituted nonaromatic rings having
car bon atm’tmcwmbrmtectuagﬁtto ﬁmrmoéﬂbandm(ﬂ@ th@ugN)a earbpe et asusin #pi et y

(SQ2, é:oo the,rin |yl at ed,

parti aI I ng\I Ut hﬂ%‘ﬂ)ﬁ'r 8%?9,&1 BIJA1 P%ég@% %gﬁp es cgg?' gféerﬁ)cycl yl i ncl ude
cycl ohgx?/;byrawyld Flrr@fbatamylad}nwbcyonmhldaagod:ycfw Ihas betyden &ant,7 rngetoazs,ny|

pi peridy pyr| y pyr any zol i di ny razolin rrolidinyl,
pyrrol i ny®r, befyygen ﬁmﬁf}ﬁ r'“QJﬁ‘F@'@% tg?'??e‘FW?@ t?%éﬂ!'%%t% %b?@%‘%{f’m I%{Indy

het er ﬂﬁyclj\éﬂer mAYEtiEs | *f?th@%% 8R4 B?&éidw/ bétweantand 8Sér twiBa 1ol ecul e

t hrough a car on atom suc furyl or "2-imdazolyl, or through a

het er oat oand 2 heteragtolsponheterpatoromaietiesr azol yl . Pref er abl y a nonocyclic
het erocycl yl has between 5 and 7 ring atons,

Heterocyclyl and heteroaryl also include fused, e.g., bicyclic, rings, such

as those optionally fused with an optionally substituted carbocyclic or

15 heterocyclic five- or six-membered aromatic ring. For example, “heteroaryl”
includes an optionally substituted six-membered heteroaromatic ring containing
1, 2 or 3 nitrogen atoms fused with an optionally substituted five- or six-
membered carbocyclic or heterocyclic aromatic ring. Said heterocyclic five- or
six-membered aromatic ring fused with the said five- or six-membered aromatic

20  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.

It is intended that the definition of any substituent or variable at a particular
25 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
synthesized by téchniques known in the art as well as those methods set forth

30 herein.
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or between 5 and 6 ring atons; there may be between 1 and 5 heteroatons or
heteroatom noieties in the ring, and preferably between 1 and 3, or between
1 and 2 hwoen@z320r8s or het eroat om noi eti es. Heterocycl ylPCarus2¢vstossicar yl

al so include fused, e.g., bicyclic, rings, such as those optionally fused
with an optionally substituted carbocyclic or heterocyclic five- or

si x-nmenbered aromatic ring. For exanple, "heteroaryl" includes an
optionally substituted six-nenbered heteroaromatic ring containing 1, 2 or
3 nitrogen atons fused with an optionally substituted five- or sixnmenbered
carbocycl i ¢ orWhetechargichi moistiesare combingd, Sa¢hias it ethoxyoeihyl i ve- or

si x- menber ed ar I c ring fused with the sai Lve: | x- yenber ed
aromati c Ph‘%ﬂﬁﬁ &@rﬂaﬁp r'13q ﬁ?sci'%gp '%rﬂ?ﬁ %'F%Cé'gﬂ fgqr%hlie %@heeﬂ?ofﬁge a

si x- menbegsithelctid poldk ofltheZrest ofdhbetdleade oFar seingié cethbxynetbyligen, nitrogen
and sul fur where It is a fivemenbered ring. It i |n§u gd E?E t the

def i ni t i ofHeEHaAGHzuARd pPherviethyl is\gaphenyl growp 'tﬁ'ksarbb/r ﬂ; F'ZT @?i'ﬁﬁt in a
nol ecul e ' | frdhi et fi I b Qi cule. It
S tnder sPna AL R Aot o drfle (1R, B 1RE HETECUS M kB pounds
of this igroaptdscnsasstitientoeltbephanyly) Werepardhesasyareiised, theyt he art to

provi de conpounds that ar hem cally stable and that can be readily

synt hesi z'é‘gpoﬁijﬁ ?Qgﬁﬂﬁﬁr@gg%' '&){?ni'n the art as well as those nethods set
forth herein. Wiere chemi cal noieties are conbined, such as in ethoxynethyl
or phenylethyl, the termis described ipn {he ction fromthe periphery

to the connectfeHsebhateiRfthe frrm M“Rﬂs'ttqﬁ‘e'srﬂﬂg(é{g%pé‘? CRGPMERSHBI e,

et hoxydnat B%Idul:tscomprising the specified ingredients in the specified amounts, as well as
any product which results, directly or indirectly, from combinations of the

specified ingredients in the specified amounts.

Compounds of the invention are further described in the next section.
15
B. Compounds

The present invention features compositions containing and methods of
using compounds of Formula (1) as described above. Unless otherwise noted, in
20 Formula (1), each hydrocarbyl (alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, etc)
or heterocarbyl (heterocyclyl, heteroaryl, heteroatom moiety such as sulfonyl,
amino, amido, etc.) may be substituted or unsubstituted, for example, “alkyl”
includes substituted and unsubstituted alkyl and “heterocyclyl” and “aryl” and
“alkoxy” and so on, may also be substituted or unsubstituted. Examples include

25 those compounds wherein: (a) X is S or O; (b) X is a covalent bond; (c) X is O;

(d)YisO;(e)YisS; (f)Zis O; (g) Zis CHor CHy; (h) - - - - - W-----
represents —CHy,— or —CH>—CHz—; (i) ----- Wo---e- represents —CHz—;
@----- W----- represents =CH—, —CH=, =CH—CHz;—, —CH>—CH=,

=CH—CH=, or —CH=CH—; (k) Ry and R are independently selected from H,
30 Ciaalkyl, Ci.3alkoxy, F, Cl, and Br; (1) Rs and Rs are independently selected from
H, halo, cyano, C1.4 alkyl, and C4.3 alkoxy; (m) R1 and Rz are independently

16



CH3CH2OCH2- and phenyl ethyl is a phenyl group |linked by -CH2CH2- to the
rest of the nolecule (and not a phenyl group linked to the nolecule with a
CH3CH2 grwopoam3a02substituent on the phenyl.) Were par eotrhusses/oasie7 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 ambunts, as well as any product which results,
directly or indirectly, fromconbinations of the specified ingredients in

t he specified anpbunts. Conpounds of the invention are further described in
t he next sstatedfromB, GethyhimethoXhd pne Ekr(n) RaaedtRi@ie irdapendsnitbonposi ti ons

cont ai ni ng, and t hqds ,of usi d f I ided
above. | UTmste TR GaSriabt Y8Rl brar aoth - aRvh By Ho BT Ry

al kenyl , igidgemshdemicidadtiy Front WS Foa), kestill, and elethoxy)gpERoisar byl
(heterocyclyl, heteroaryl heteroatom noiety suc# as syl faonyl, apino,

ani flo, etindgpandently sglestad fremédu Qi,rmatwhtﬁa%tht)méﬂ,Uqre'f"e@b’érfﬁéé?meﬁyﬂy| "

i ncl udes hiu i | " d" | "
and a1 kS roirisE e R, LR oy TR B! e
i ncl ude tdihsromethonayn dslorduiftueirometrexy dicklo®fiorapethioxy Anfds a coval ent bond;

Sy SonShokBhels B ety ol 018 TR 5 L)
=CH , - @HfCF;;%‘,"C@,"LOCFE,G:{l\RC%, =(H--CHECOO0H, apt—CSHd0CH4, landMiand R2 are
I ndependently selected fromH,

selected from H, Cl, and methyl; (r) R; is selected from C.7 alkyl, C1.6 alkoxy, C27

10  alkenyl, Co.7 alkenyloxy, Ca.7 alkynyl, Co.7 alkynyloxy, Cs.7 cycloalkyl, Ca7
cycloalkoxy, Cisalkoxy-Ci.salkyl, C1.salkoxy-C1.salkoxy, and Ca.7cycloalkyloxy-Cs.
-alkoxy; (s) Ry is selected from and phenoxy, (phenyl)C1.salkoxy, (phenyl)Ca.
salkyl, Ca.sheteroaryloxy, CzsheteroarylC.salkoxy, Ca.sheterocyclyloxy, Ca.
scycloalkyl-Cq_ralkyl, Ca-zcycloalkyl-C+.7alkoxy, and Cs.7cycloalkyloxy-Cs.alkyl; t)

15 Reis H; (u) Rs is selected from H, F, Cl, methyl, and methoxy, and R4is selected
from F, Cl, methyl, fluoromethyl, difluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethyl, trifluoromethoxy, and methoxy; (v) R+ is selected from H, CFs3,
methyl, Cl, and methoxy, and Rz is selected from H, Cl, and methyl; (w) R is
selected from H, CF3, methyl, Cl, and methoxy, and Rz is selected from H, Cl,

20 and methyl, and X is a covalent bond; (x) R is selected from H, CF3, methyl, Cl,
and methoxy, and Rz is selected from H, Cl, and methyl, X is covalent bond, Y is
S,and Zis O; (y) XisOand Yis O; (z) XisOand Yis S; (aa) Yis Oand Zis O;
(bb) Y is S and Z is O; (cc) Rsis H and Ry is selected from Cq7alkyl, C1.6 alkoxy,
C..7alkenyl, C2.7 alkenyloxy, Ci.salkoxy-Cqealkyl, and C4.salkoxy-Ci.salkoxy; (dd)

25 Rgis H and Ry is selected from Cy.5 alkyl, C1.4 alkoxy, Co.5 alkenyl, C.5 alkenyloxy,
and C1_salkoxy-C1.salkoxy; (ee) Rgis H and Rs is selected from Cq3 alkyl, C1.3
alkoxy, Ca.4 alkenyl, Cz.4 alkenyloxy, and C_salkoxy-Ca_salkoxy; (ff) Rsis H and R7
is selected from methoxy, ethoxy, propoxy, isopropoxy, propenyloxy,
isopropenyloxy, ethoxy-methoxy, methoxy-methoxy, methoxy-methyl,

30  methoxyethyl, ethoxymethyl, and ethoxy-ethyl; (gg) R1 is selected from H, CFs3,
methyl, Cl, and methoxy, Rq is selected from H, Cl, and methyl, Rs is selected
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Cl1-3 alkyl, G _3 alkoxy, F, d, and Br; (lI) R3 and R4 are independently
sel ected fromH halo, cyano, G 4 alkyl, and G -3 alkoxy; (m R and R2
are i ndepeoderwdsyeel ected fromH, nethyl, methoxy, F an#CTus2¢usp3ir37 and R4
are mdependently selected fromH, halo, cyano, hydroxy, C 2-4 acyl, Cl-4
al kyl', and G -3 alkoxy; (o) R3 is independently selected fromH, F, d,
met hyI and net hoxy; (p) R4 is independently selected fromF, d, nethyl,
met hoxy, trifluoronmethyl, fluoronethyl, difluoronethyl,

chl orodi fl uoronet hyl , di chi or of I uor onet hyl , fl uoronet hoxy, di f |1 uor onet hoxy,
chl or odi fitano Hy Fe Changthytiankinoethbkyjcanarfes iseejecterdifrom F.l Clofsteyl hoxy, (q) R3

|s sel ecte fro t.hyl hox H -
RO storp B aueroli S pubtording Huorbmelfiony: affbidiing, 5 -0
rret hyl ; (d‘ﬂud?am'eﬂmos@l a6d ﬁfbtfﬁd MKR) % & @) Xyd O, a3 is §elebﬂed>f§om € F7 Gh,l kenyl, C2

7 al kenyl al k |
cy?l ozria%%ybandawtbsaw @nd %l?fﬁe?ecgﬂam s @et 1&%%355%?16”&:3 !

ConLE T X 1888 £ Sl b L ramani oo

C2- 5het eraaf R iSi selésiéd oy F 21, maihyerEy,cﬂ)QFmalyd nEghoxyt (it Yo i soveleat - 7al kyl |

G3- 7cycl aI Ky 7al k I
(u) R3 i °§@I' gdf’g‘d 33r'gﬁf3 )é }%e@ﬁe%?ﬁ%d%ﬁfg%}y’ andkéf i gt)seFZc!t ZdH
i 11 bor one Fory e F”‘”"é’"“% EFF”O?H Fuor onet oty g methoty

X rifluorome [
sel ect ed Sd@ﬁiﬁ‘iﬁm(ﬂ:@; Frt, mthyl{;pndmrﬁlj Q?B‘Erﬁga%‘ng)ééreﬁ%qd@o@f ggt ed( :‘/Z oan1 HI >
Gna gg)dl ) SQM GEMD rElj ﬁugh‘?ﬁge@) f{rlg@ ﬂ \is @:?Rs igBblddted fbm K aTet hoxy,

gct e from ,_and X is a _coval ent bond; (x) Ri
i s sel ectmdthiyt, amdHinetBB3y, amiRzyls quteéﬁdnhﬁifﬁbmﬁthﬂnGFmOC& gefected from

H O, and {E%&Qy €Mm3<IQ'3?s §& X@t SQFonp ?—In% CK rhéthyl, and methoxy, Ry is selected

from F, Cl, methyl, CF3, OCF3, and methoxy, Rs is selected from C1.7 alkyl, Ci6
alkoxy, Cz.7 alkenyl, C2.7 alkenyloxy, Ci.salkoxy-Cs.calkyl, and Cs.salkoxy-Cs.

15 salkoxy and R is H; (nn) X is O, Y is O, Rs is selected from C1.3 alkyl, C1.3 alkoxy,
C,. alkenyl, C2.4 alkenyloxy, and Cs.zalkoxy-C.zalkoxy, and Re is H; (00) Xis O,
Y is S, Ry is selected from Ci.3 alkyl, C1.3 alkoxy, Co.4 alkenyl, C2.4 alkenyloxy,
and C1.salkoxy-C1.salkoxy, and Rg is H; (pp) Xis O, Y is O, Ry is selected from H,
CF3, methyl, Cl, and methoxy, R; is selected from H, Cl, and methyl, Rs is

20 selected from H, F, Cl, methyl, and methoxy, R4 is selected from F, CI, methyl,
CF3, OCF3 and methoxy, and nis 1; (qq) Xis O, Y is S, Ry 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, and Ry is selected from F, Cl,
methyl, CF3, OCF3 and methoxy; (rr) Xis O, Y is S, Ry is selected from H, CF3,

25 methyl, Cl, and methoxy, R; is selected from H, Cl, and methyl, Rz is selected
from H, F, Cl, methyl, and methoxy, Ry is selected from F, Cl, methyl, CFs3, OCF3
and methoxy, and n = 1; or (ss) Xis O, Y is S, Ry is selected from H, CF3,
methyl, Cl, and methoxy, Rz is selected from H, Cl, and methyl, R is selected
from H, F, CI, methyl, and methoxy, R, is selected from F, Cl, methyl, CF3, OCF3

30 and methoxy, Ry is selected from Cqsalkyl, C1.3 alkoxy, Cz-4 alkenyl, C2.4
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S, and Zis O (y) Xis Oand Yis O (z) Xis Oand Yis S; (aa) Yis O
and Zis O (bb) Yis Sand Zis O (cc) Ris Hand R7 is selected fromC
-7 al kyl ,w@i2e0600321280xy, C2-7 al kenyl, C2-7 al kenyl oxy, ECT/G2a00603313T

1-6al kyl, and G -5al koxy-C - b5al koxy; (dd) R8 is Hand R7 is selected from
C1-5 alkyl, G -4 al koxy, C2-5 al kenyl, C2-5 al kenyl oxy, and G -

5al koxy-Ci . 5al koxy; (ee) Ris Hand R5 is selected fromG -3 alkyl, Ci1-3
al koxy, C2-4 al kenyl, C2-4 al kenyl oxy, and C -3al koxy-C -3al koxy; (ff) R8
is Hand R7 is selected from net hoxy, ethoxy, propoxy, iSopropoxy,

pr openy| oalkenylexy rodeliydatcoxy-Gatatioxy ndd iadk yandme e Ho Xt)- ﬁ%eamd)Eiy are Ci.4

nmet hoxy- y t hoxyet hyl ... et hox ethyl; (gg) R is
sel ect ednglﬁ(@n*w)r%@d(%% rr‘ﬁ}f‘?‘“éﬁ frgﬁ%@ﬁgﬁyﬂ-@étﬁly%el ected from H d,
and nethyl, R3 is sel ectedfromH, F, Cd, nmethyl, and rret hoxy, and R4 is
selectedfromF met hyl , tnfluororrethl tr|fI

f1 uor onet hyl , 4\13%?'696? I@B?Sher aspecif HP%'L”N?F“OrHlFﬂrmH @Fg%\ﬁﬂchret hoxy;
(hh) X% I sy RXFJ 5 nR3- s \ﬁle-l _e_c_t_q%g,tésgmsl-é gﬁ)u&)q,eleéfga |T%'m —a0Md=et hoxy; and

Rlsselected rom thoxy; (ii) Xis O Yis
S, R3is §b|ze€t—eﬂil-l‘21=eﬁrh'li-l,—, F—Clﬁtb—(}kbsmnd —drd=EEtRoanRe israbsant whert ect ed

fromF, d, t hy 3 _and | en ond, Yis S
R3 is select Trorﬁelqreﬁ’gn o IR ﬁ%)‘gd%g)r%j% dﬂ%xy, Cﬁﬂnd% i Sés(se)l ected from
F, d, rre&tl;}q_,_cq;l;a OCF3, and nethoxy; (kk) Yis O Zis O R3 is selected

fromH F, d, nethyl, and nmethoxy; and R4 is selected fromF, O, nethyl,
CF3, OCF 3 and net hoxy; (II) Yis S Zis O R3is selected fromH, F, d,

th d 3 and
ot ey (R e aplBs BB () e s ol i o

sel ect ed (a)ofisFQ aad,Y ise®@hifpl) X |s:|eeqova@ntbondmdr&tla@ﬂect%fm@ Helkest ed from
Cl-7 al ky}n’etr(\jyl 6CI and methoxy, and Rzis selected from H, Cl, and methyl; (c) Xis O

and Y is S; (d) X is covalentbond, YisSand Zis O;(e) YisSand Zis O; (f) Y is

O and Z is O; (g) Rs is selected from H, CF3, methyl, Cl, and methoxy, and Rzis

15 selected from H, Cl, and methyl; (h) Ry and Rz are independently selected from
H, methyl, methoxy, F and CI; (i) Rz is independently selected from H, F, Cl,
methyl, and methoxy; (j) Rsis independently selected from F, Cl, methyl,
methoxy, trifluoromethyl, fluoromethyl, difluoromethyl, chlorodifluoromethyl,
dichlorofluoromethyl, fluoromethoxy, difluoromethoxy, chlorodifluoromethoxy,

20 dichlorofluoromethoxy and trifluoromethoxy; (k) Rs is selected from methyl,
methoxy, H, Cl, Br, |, OH, —CH(CF3)z, CF3, —OCF3, —N(CH3s)2, —O—
CH,COOH, and —COCHj3, and R4 is selected from H, Cl, and methyl; (1) Rz is
selected from H, F, Cl, methyl, and methoxy, and R4 is selected from F, Cl,
methyl, fluoromethyl, difluoromethyl, fluoromethoxy, difluoromethoxy,

25 trifluoromethyl, trifluoromethoxy, and methoxy; (m) Ry is selected from C4.7 alkyl,
C4.6 alkoxy, Cao.7 alkenyl, Co.7 alkenyloxy, C.7 alkynyl, C..7 alkynyloxy, Ca.7
cycloalkyl, Cs7 cycloalkoxy, C1.salkoxy-Ci.salkyl, Cisalkoxy-C1.salkoxy, and Ca.
7cycloalkyloxy-C4.7alkoxy; (n) Rsis H and Ry is selected from Cq.7alkyl, C1.6
alkoxy, C..7 alkenyl, C,.7 alkenyloxy, Cq.salkoxy-C+.salkyl, and Cq.salkoxy-Cs.

30 salkoxy; (0) Rgis H and Ry is selected from Ci.5 alkyl, C1.4 alkoxy, Co.5 alkenyl, C..
s alkenyloxy, and C1.salkoxy-C1-salkoxy; (p) Rsis H and Ry is selected from Ci.3
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al koxy, C2-7 al kenyl, C2-7 al kenyl oxy, G .6al koxy-C -6alkyl, and G

-5al koxy-Ci - 5alkoxy and Re is H (nn) Xis O Yis O R5 is selected from
G -3 al kyb,2068032@3al koxy, C2-4 al kenyl, C -4 al kenyl oxpCTArsd008io33137

- 3al koxy-C -3al koxy, and Re is H (00) Xis O Yis S Ris selected from
G -3 alkyl, G -3 alkoxy, C2-4 al kenyl, C2-4 al kenyl oxy, and G

-3al koxy-Ci - 3alkoxy, and Rs is H (pp) Xis O Yis O R is selected from
H CF3, nmethyl, d, and nethoxy, R2 is selected fromH d, and nethyl, R3
is selected fromH F, d, nethyl, and nmethoxy, R4 is selected fromF, d
net hyl , GRd/, OGralkoxn C.retkdenyly Coaatkenyioxy,land GaalkoxysCozalkoxys (B,Re i s
selected fro ., CE3, t hyl . and nmethoxy., R2 s sel mH d
and met hyT ?”&ﬁjﬂ%sg'@r’@%&ﬂxﬂ%}ﬁ?ﬁ' 10X% ProrPé’g‘My'P?pré’HSXﬁe‘Eerﬁé%{'é’éﬁd R4 is
sel ect ed j§BpénylSty, effﬁiég%eth , mERbxB-nigtHoxE thethigxy-tiethylX is O Y is S,
Ri is selected fromH, 3, methyl, d, and nmethoxy, R2 is selected fromH
a, and rreethgkyethd, pthoxumetivh andrethor-ethyl or | - et h - - = SREISRBISA R4 i s
sel ect.ed . ; d methoxy, and n = 1; or (ss) Xis
0 b ,°R’%{Q"|Fts’°’9é’|°er:;3t%e '#art'(?ﬂé&ﬂ bovt hyl, O, and methoxy, R2 is
selected fromH d, and nethyl, R3 is selected fromH F, d, nethyl, and
nmet hoxy, R is selected from d t 3 and net hoxy, R7 is

sel ect ed fromé%?é%éﬁﬁ@n@e%ffgqmg?ngVQM%ﬁgﬁﬁzﬂk%ﬁﬁﬁ?'C - 4al kenyl oxy, and
G -3al koxy-G -3alkoxy, Rsis H and n =1; (tt) RS and Rare G -4 al kyl;
(uu) R5 and R are nethyl; or conbinations of the above. According to

anot her aspect of the invention, Fornmula (1) is nodified such that Ris H

when Wrepresents a group selected from-CH=, - CH2- , -CH 2-CH 2- , -CH
2-CH=, and -CH=CH, or R8 is absent when - - - Wrepresents a group
selected from=CH -, =CH CH2-, and
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=CH CH=. Particularly, exanples of Fornmula (I) include those conpounds
wherein: (a) Xis Oand Yis O (b) Xis a covalent bond and R is selected
fromH, G¥B,200wa3028, Cl, and met hoxy, and R2 is sel ect e@Cfrruseoosio3git7; and
methyl; (c) Xis Oand Yis S; (d) Xis covalent bond, Yis Sand Zis O
(e) YisSand Zis O (f) Yis Oand Zis O (g) R is selected fromH,
CF3, nethyl, d, and nethoxy, and R2 is selected fromH, d, and nethyl;
(h) R and R2 are independently selected fromH, nethyl, methoxy, F and d;
(i) R3 is independently selected fromH F, d, nethyl, and nethoxy; (j)

R4i s i ndependently sel ected from met hyl , rat;t hoxy, trifluoromethyl,
fluoronet hyl, difl uoronethyl, @ uoro 3 dichl orof | uor onet hyl ,
quoronethoxy, dlfluoronethoxy, chIo t hoxy,

di chl or of | uor onet hoxy and trifl uoronet hox (k) R3 is selected from nethyl,
met hoxy, H, Cd, Br, I, OH -CH(CF3)?2, CQﬁﬁ d$CF 3,-N(CH3) 2, - O CH2COOH, and
- COCH 3, R 1 m
H F d ?{S@ fl? {§ gl [ﬁgxé{tﬁg}ﬁg& eﬂgg ghse ect fu;yé!r%hﬁm Heﬁm@? p%ﬁ&ﬁjc Ak
f1 uor omet hyl , d| fl uor onet hyl, flugyonethoxy, difluoromethoxy,

trifluororrethyl tnfluororrethox% rrethoxy, sRi1s selected fromG 7
al kyl, d - al koxy C2-7 al kenyl C2-7 al kynyl, C2-7
al kynyl oxy, C3-7 cycloal kyl, C3-7 cycI oaI kq?@( | al koxy-Ci - al kyl,

§y -7a| koxy; (n) R8 is H

C-i - sal koxy- C-i - sal koxy, and C3- 7cycl
d R7 i | ect ed
:Inkenyl 1)>S<y,seoe? :I k%)i&)BO%h‘)@f %3 {(r}/fli‘ﬂ Ht?;%%gpr& PRy Sklfanyh%%?th% is Hand

R7 is selected from Cl 5 al kyl , }ﬁnoxy §) B Hi'kenyl, Co-

Ho&o OCF3
@Sw@

Compound 4
2-Methyl-2- {2-methyl-4-[2-(4-trifluoromethoxy-phenoxymethyl)-
butylsulfanyl]-phenoxy}-propionic acid

Compound 5
2-{4-[2-(4-Chloro-phenoxymethyl)-butylsulfanyl]-
2-methyl-phenoxy}-2-methyl-propionic acid

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

0]
o) CF;
ol @STOQF
Compound 7

2-{4-[2-(3-Fluoro-4-trifluoromethyl-phenoxymethyl)-butylsul fanyl]-
2-methyl-phenoxy}-2-methyl-propionic acid
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5 al kenyl oxy, and G -sal koxy-C -sal koxy; (p) Rs is Hand R7 is sel ected
from G -3al kyl, G -3al koxy, C2-4alkenyl, C2- al kenyl oxy, and

G - 3al koxyoGuesdBbkoxy; (g) Ris Hand R is sel ected fromcmaisbasy3sziet hoxy,
pr opoxy, i sopropoxy, propenyloxy, isopropenyloxy, ethoxy-methoxy,

met hoxy- met hoxy, met hoxy-nethyl, nethoxyethyl, ethoxynethyl, and

et hoxy-ethyl; or Wrepresents a coval ent bond; or conbinations of the
above. Specific exanples of conpounds of Formula (1) include: Conpound 1

- Met hyl - 2- 17USNP
{2-methyl -4-[2-(4-trifluoronethyl - phenoxynethyl) butylsuf?g%ygl phenoxy} - pr

opi oni ¢ acid Conpound 3 o
2-{4-[ 2- Et hoxy-3-(4-trifl uoslongd hyl.- phenoxy) - pr
y}- 2-nethyl -propionic atid GRnp @

{2-methyl -4-[2-(4-trifl uoronmet hoXy.pn
but yl sul fanyl ] - phenoxy} - propi oni ¢ aci d ﬁ
2-{4-[ 2-(4-Chl oro- phenoxynet hyl ) - but yl sul yl']- 2-met hyl - phenoxy}
-2-met hyl - propi oni c aci d Conpound 6Compound 8

2-{4-[2- (3, 4- D chl orp{ppemthoxyed-(iyisppropylypisnbk @rybpylsulfanyl]-

2-met hyl - phenoxy} - 2- met hglpah@RRAbLy }aT-ntbthyl-propionic acid
2-{4-[2-(3-Fluoro-4-trifluoronethyl-phenoxynet hyl)-butyl sul fanyl] -

2- met hyl - phenoxy} - 2- nethyloproploFlc aci dPRD 2317USNP Conpound 8

Compound 9

2-{4-[2-Ethoxy-3-(4-trifluoromethoxy-phenoxy)-propylsulfanyl]-
2-methyl-phenoxy}-2-methyl-propionic acid

&@M o

OEt
Compound 10
2-{4-[3-(4-Chloro-phenoxy)-2- ethoxy-propylsulfanyl]-
2-methyl-phenoxy}-2-methyl-propionic acid

s

Compound 11
2-{4-[3-(3,4-Dichloro-phenoxy)-2-ethoxy-propylsulfanyl]-
2-methyl-phenoxy}-2-methyl-propionic acid

o)
o CF
S/\(\O F
OEt

Compound 12
2-{4-[2-Ethoxy-3-(3-fluoro-4-trifluoromethyl-phenoxy)-propylsul fanyl]-
2-methyl-phenoxy}-2-methyl-propionic acid

22
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2-{4-[ 2- Et hoxy- 3- (4-isopropyl - phenoxy) - propyl sul fanyl ] - 2-net hyl - phenoxy}
-2-met hyl - propi oni c acid Conpound 9

2-{4-[ 2- Bybauy6/B224- t ri f | uor omet hoxy- phenoxy) - pr opy! sul Pamyispeos/033137

2- met hyl - phenoxy} - 2- net hyl - propi oni ¢ acid Conpound 10
2-{4-[3-(4-Chl oro- phenoxy) - 2- et hoxy- propyl sul fanyl]- 2-net hyl - phenoxy}
-2-met hyl - propionic acid Conpound 11

2-{4-[3-(3, 4-Di chl or o- phenoxy) - 2- et hoxy- propyl sul fanyl ] -

2- met hyl - phenoxy} - 2- net hyl - propi oni ¢ acid Conpound 12

-{4-[ 2- Et hoxy-3-(3-fl uoro-4- tplfluoronethyl phenoxy)} propyl sul f anyl ] -

2- et hyl - phenoxy} - 2- nethyl aC|dCbnpo

2-{4-[ 3- Cyano- 2- (4- |soprop t I) quanyI]

2- met hyl - phenoxy} -2-net hyl - proplon

2-{4-[3-Cyano- 2- (4-trif nor omenoxy- phenoxy I) propyl sul fanyl ] -

2-nmet hyl - phenoxy} - 2- met hyl - pr opi oni ¢ gpound 15

2-{4-[2-(4-Chl oro- ph%nf%%r@}angb)@%soﬁ %&h@ﬁ&%@t‘ﬁ%l)ﬁ)mishfangﬂ net hyl - phenoxy}
-2-nmet hyl - propionic ac thvl-phenox oth onw

{4-[3- Cyano- 2- (3, 4- di ohl or & BREHRSHEY by BT Spyt iyl -

OCF
oK o™
CN

Compound 14
2-{4-[3-Cyano-2-(4-trifluoromethoxy-phenoxymethyl)-propylsulfanyl]-
2-methyl-phenoxy}-2-methyl-propionic acid

HO&O@S«CO QC.

Compound 15
2-{4-[2-(4-Chloro-phenoxymethyl)-3-cyano-propylsulfanyl]-
2-methy1—phenoxy} -2-methyl-propionic acid

Ho& @ @[

Compound 16
2-{4-[3-Cyano-2-(3 ,4-d1ch10r0-phenoxymethyl)-propylsulfanyl]-
2-methy1—phenoxy} -2-methyl-propionic acid

Ho)§< T\i Q

Compound 17 C
2-{4-[3-Cyano-2-(3 -fluoro-4-trifluoromethyl-phenoxymethyl)-propylsulfanyl]
-2-methyl-phenoxy}-2-methyl-propionic acid

HOJXO@S«QNO QCF

Compound 18
2-{4-[3-Cyano-2-(4-trifluoromethyl-phenoxymethyl)-propylsulfanyl]-
2-methyl-phenoxy}-2-methyl-propionic acid
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2- met hyl - phenoxy} - 2- net hyl - propi oni ¢ aci d

-{4-[ 3-Cyano-2- (3-fluoro-4-trifluoronethyl-phenoxynet hyl) - propyl sul fanyl ]

- 2- met hylwpheossyj23 2- net hyl - propi oni ¢ aci d Conpound 18 PCT/US2005/033137
2-{4-[3-Cyano-2-(4-trifluoronethyl-phenoxynethyl)-propyl sul fanyl] -

2- met hyl - phenoxy} - 2- met hyl - propi oni ¢ aci dExanpl es of preferred conpounds

i ncl ude those described in Table 1 below. Table 1 Conpound Nunber Structure
The pharnaceuti cal conpounds of the invention include a pharmaceuti cal
conposition, conprising a pharmaceutically acceptable carrier and a
conmpound of Formula 1. Preferably, the pharmaceutical conpositions of the

present invent S c Vi and a
conmpound of f ¢’f~ﬁﬁ‘%en%¥ re&%ﬁﬁggﬁ’?’@”ﬁ‘gé LB%EJH(? t@ﬁ&ﬁ%c?@)eﬂﬁeﬁaf) Lnd Zis Q
(c) Ris helewd R is selected fromGC -7 al kyI C-i-6 al koxy, C2-7 al kenyl,
C2-7 al kenyl oxy, G - al koxy-C - al kyl, and - sal koxy- G -sal koxy; (d) R7 is
selected fromGC _5 alkyl, G - al koﬁ-@b’@ 5 al kenyl, C2-5 al kenyl oxy, and
C -5al kpxy=C~-satkoxy; (€) R7 is sefected fromU -3 alkKyl, G -3 alkoxy, C

-4 al keny! , Camnpauad kenyl oxy,

Number Structure

: Hocho@SYo Qm
2 HOZCXO@SACO QCF
3 HOZCXO@SAO?O /©/c:F3

5
The pharmaceutical compounds of the invention include a pharmaceutical
composition, comprising a pharmaceutically acceptable carrier and a compound
of Formula 1.
10

Preferably, the pharmaceutical compositions of the present invention
comprise a pharmaceutically acceptable carrier and a compound of formula 1

wherein
() XisOandYisS;

24



and G - 3al koxy-Ci - 3al koxy; (f) R7 is selected from nethoxy, ethoxy,

pr opoxy, i sopropoxy, propenyloxy, isopropenyloxy, ethoxy-nethoxy,

met hoxy- meohoosy320mt hoxy- met hyl , net hoxyet hyl , et hoxynetrhyhuS2@sm33137

et hoxy-ethyl; (g) RS and R are independently C -4alkyl; (h) R5 and Re are
methyl, R is selected fromH CF , nethyl, d, and nethoxy, R is selected
fromH d, and nethyl, R3 is selected fromH F, O, nethyl, and nethoxy,
and Ris selected fromF, O, nethyl, trifluoronethyl, trifluoromethoxy,

fl uoronet hyl, fluoronethoxy, difluoronethyl, difluoronmethoxy, and nethoxy;
(i) The conﬁm)undeéScarajmiSLOzmerein Xis O Yis O R3is selected fromH,

F, d, neth 4. 1S | e d~fr CF3, OCF
3 and net hoi?; (Ff’ %@9 |§segec§ ﬁ-@ §17%F§C?éﬁggb§mcg all—ﬂg?%r)dzﬁet hyl ,

and met hoxy, andalRénMéx?@#‘ééll@iﬁGﬁHﬁl@l aﬁblcmtwy C@E&ox@CF 3 and net hoxy:
(k) X is coval ent bond, R3 is_sel ecte met hyl, and

met hoxy, andd)R4 Rs'%&'@@tﬁédmlm 63m5|a|kyblC1 sy C2 ge“!kﬁ':? Saﬁﬁﬂﬂoﬁét hoxy:

(1) Yds O Zis fromH F, CI met hyl , and met hoxy, and
Ris s§el ected frgﬁ?é?g%qkﬁxigﬁélf@ CF3, OCF 3 and net hoxy ( Yis S Zis

Ol R3 is select eR/fis seiebtedﬁro@l& 3mﬁ¢yhﬁ1,3aikm(yn§tz nalkgnylakes alRenyoxy| ect ed
fromF, d, net hgnd & 3al’koxy- 13alﬁnd met hoxy;

) R is selected from methoxy, ethoxy, propoxy, isopropoxy,
propenyloxy, isopropenyloxy, ethoxy-methoxy, methoxy-methoxy,

10 methoxy-methyl, methoxyethyl, ethoxymethyl, and ethoxy-ethyl;

(9) Rsand Rsare independently Ci.qalkyl;

(h)  Rsand Rgare methyl, Ry is selected from H, CF3, methyl, Cl, and
methoxy, Rzis selected from H, Cl, and methyl, R3 is selected from H,
F, Cl, methyl, and methoxy, and Ry is selected from F, Cl, methyl,

15 trifluoromethyl, trifluoromethoxy, fluoromethyl, fluoromethoxy,
difluoromethyl, difluoromethoxy, and methoxy;

(i) The compound of claim 1 wherein X is 0, Yis O, R is selected from H,
F, Cl, methyl, and methoxy, and Ruis selected from F, Cl, methyl, CFs,
OCF;3; and methoxy;

20 )] XisO,Yis S,.R3 is selected from H, F, CI, methyl, and methoxy, and
R4is selected from F, Cl, methyl, CF3, OCF3 and methoxy;

(k)  Xis covalent bond, Y is S, Rs is selected from H, F, Cl, methyl, and
methoxy, and R, is selected from F, Cl, methyl, CF3, OCF3, and
methoxy;

25 ()] Yis O, Z is O, Rs is selected from H, F, Cl, methyl, and methoxy, and
R4is selected from F, Cl, methyl, CF3, OCF3 and methoxy

(m) YisS,ZisO, Rsis selected from H, F, Cl, methyl, and methoxy, and,
R4is selected from F, Cl, methyl, CF3, OCF3 and methoxy;

(n) Rsis selected from H, F, Cl, methyl, and methoxy, R4 is selected from

30 F, Cl, methyl, CF3, OCF3, and methoxy, Ry is selected from C1.7 alkyl,
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(n) R3is selected fromH F, d, nethyl, and nmethoxy, R4 is selected from
F, d, methyl, CF3, OCF 3, and nethoxy, R7 is selected fromC -7 alkyl,d
- 6 al koxywoGassh3a2kenyl , C - al kenyl oxy, G - al koxy- C- i PCalusydos/oasd? G -
Sal koxy-G -5alkoxy, and Ris H (0) Xis O Yis O R7 is selected from
G _3 alkyl, G -3 alkoxy, C2-4 alkenyl, C2-4 alkenyloxy, and G -

3al koxy- G -3al koxy, and Ris H (p) Xis O Yis S R7 is selected fromC
-i-3 alkyl, G -3 alkoxy, C2-4 alkenyl, C2-4 alkenyloxy, and

C-|-aalkoxy C-i-sal koxy, and R8 is H; ( g Xis O YisO R is selected
fromH, CF3, net@ysalkexy, C&ﬁ@lkmlyh@y,a"@ylﬂysﬁh ekoy-Ereol, ad Cr-and

nmethyl, R3 is selecte met hyl, and nethoxy, R is selected
fromF, cd, nethsd ?kxéfg: ysaréq1§l$ett1hoxy, and n is 1, (r) Xis O Yis S

R is selectfd fxesoHy @@,Rﬂgfsb}écted}romamﬂs a‘rk'ytlh@xyalkm iGpatitemyt,ed from H,
a, and nethyl, R3 is selected fromH, F, ?R& nd met hoxy, and Ris
sel ected from F, Coralkaylgyy, andr: satiexy £ eaalkonyt éals(@) Xis O Yis S Ri

s seliect ed i omci oFRA ST/ boicPlod i CEIMRIG, Flkod, Tl emenglom .

: and met I'$ sel écted rom ., and met hoxy, R Js
seI ected fromF, Cgalkmylbw,,am13My§m&mtm gisdid n = 1; (t) Xis Q

om0 Rane B Y S R Saerti B, . R Mmool RELEFL S
R4 is select ed f fs@@l&ote&}rownﬁi 6Y land GhéthylPRE3s aeldcted from H, F, Cl, methyl,
and methoxy, R, is selected from F, Cl, methyl, CF3, OCF; and

10 methoxy, and n is 1;

(r) Xis O, Yis S, Ry is selected from H, CF3, methyl, Cl, and methoxy, Rz
is selected from H, Cl, and methyl, R3 is selected from H, F, Cl, methyl,
and methoxy, and R, is selected from F, Cl, methyl, CF3, OCF3 and
methoxy;

15 (s) XisO,YisS, Ryis selected from H, CF3, methyl, Cl, and methoxy, Rz
is selected from H, Cl, and methyl, R3 is selected from H, F, Cl, methyl,
and methoxy, R4 is selected from F, Cl, methyl, CF3, OCF; and
methoxy, and n = 1;

(t) Xis O, Yis S, Ry is selected from H, CF3, methyl, Cl, and methoxy, R

20 is selected from H, Cl, and methyl, Rj is selected from H, F, Cl, methyl,
and methoxy, R4 is selected from F, Cl, methyl, CF3, OCF; and
methoxy, n = 1, and Rs is selected from Ci.3 alkyl, C13 alkoxy, Cz.4
alkenyl, C2.4 alkenyloxy, and C+.zalkoxy-Cs.salkoxy; and Rgis H; and

(u)  combinations of (a) through (t), above

25

Where the compounds according to this invention have at least one chiral
center, they may accordingly exist as enantiomers. Where the compounds
possess two or more chiral centers, they may additionally exist as diastereomers.
It is to be understood that all such isomers and mixtures thereof are

30 encompassed within the scope of the present invention. Furthermore, some of

the crystalline forms for the compounds may exist as polymorphs and as such
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methoxy, n =1, and R5 is selected fromC alky!, G -3 al koxy, C2-4

al kenyl, C2-4 al kenyl oxy, and G . 3al koxy-C -3al koxy; and Rs is H, and (u)
conbi nat iwoo@fo3¢@y t hrough (t), above Where the conpoumrd3/ime@snsiing t o
this invention have at |east one chiral center, they may accordi ngly exi st
as enantioners. Were the conpounds possess two or nore chiral centers,
they may additionally exist as diastereoners. It is to be understood that
all such isoners and m xtures thereof are enconpassed within the scope of
the present invention. Furthernore, sone of the crystalline fornms for the
cgrrpoundsamsmyteededto he inilidetbinghe peeagnhinventionr b additend semepofibei ncl uded in
the present invention, In addition, sQ of 1t .rm sol vat es
wi th wat e7OrROECS 'ﬂ?ﬂfﬁ%@‘ﬁv%ﬁ%m%egﬁ&arhyﬁ %‘858@"3?0?“9‘3%3’? é%'ﬁ:' sol vat es
are al so igNeénslashd sudpesdiveiesaassied imehdeditd e eacorppasded witisin ity ent i on.  The
I nvention provides the disclosed conpounds and cl osely rel ated,

phar naceu$dopg qfyhigdevantianl e forns of the discl osed conpounds, such as
salts,. esters, am des, hydrates or solvated forns thereof; masked or
protected fornms; and racem c m xtures, or enantionerically or optically
pure forns. PhEreiawentiorcpiovidesdbe pisslised sampounds spdslosghdredaiedes i ncl ude

carboxylate salts.(e.g., Ci:salkyl . cyel | rQaryk, or
non- ar ona‘?'??f”ﬁé’?@?é?ily%opgﬁﬁaglﬂ ]??Bmé&f H‘%@Sﬁ? IIS%% Cgrgﬁﬁékd%g ?‘ rgﬁg ,gasé‘ﬁ%’ ani des
whi ch ar eegtbid) bided, gaenedbesdleatediformis therecf maskedar prtedted farais; y
effective and suitable for contact \_Nitlh the tissues_of patients wthout
undue t oxaRg [3cemie MixtHreso R epantigmencally of epficrlyPUrRiMssent ati ve sal ts

i ncl ugle hydrobrom de, hydrochloride, sulfate, bisulfate,

Pharmaceutically acceptable salts, esters, and amides include carboxylate
salts (e.g., C1.salkyl, cycloalkyl, aryl, heteroaryl, or non-aromatic heterocyclic)
amino acid addition salts, esters, and amides which are within a reasonable
benefit/risk ratio, pharmacologically effective and suitable for contact with the

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

20 laurylsulfonate. These may include alkali metal and alkali earth cations such as
sodium, potassium, calcium, and magnesium, as well as non-toxic ammonium,
quaternary ammonium, and amine cations such as tetramethyl ammonium,
methylamine, trimethylamine, and ethylamine. See example, S.M. Berge, et al.,
“Pharmaceutical Salts,” J. Pharm. Sci., 1977, 66:1-19, which is incorporated

25  herein by reference. Representative pharmaceutically acceptable amides of the
invention include those derived from ammonia, primary Cq.salkyl amines and
secondary di(C1.salkyl) 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

30 are derived from ammonia, Cs.zalkyl primary amines, and di(C,_zalkyl)amines.
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nitrate, acetate, oxalate, valerate, oleate, palmtate, stearate, |aurate,
borate, benzoate, |actate, phosphate, tosylate, citrate, nmaleate, fumarate,
succi nat eyvotasda3aize, napht hyl ate, nesyl ate, gl ucohept onace/Usb@stszib? onat e,
and lauryl sul fonate. These may include alkali netal and alkali earth
cations such as sodium potassium calcium and magnesium as well as
non-toxi ¢ ammoni um quaternary amoni um and am ne cations such as
tetramet hyl amoni um nethyl am ne, trinmethylam ne, and et hyl anmi ne. See
exanple, S.M Berge, et al., "Pharnaceutical Salts,"” J. Pharm Sci., 1977,
66: 1- 19, Repesentative pbapoacautidalhcacdaptabje eetess ehihe. inverioadeelude Cre

phar maceut i call y_acc abl ) ' ' i ncl derived
from amm?ll}(@: bﬁ'l"cfyr?gcr@?yﬁf qncﬁﬁ;lﬁ%ﬁyggﬁgeﬁsféslg%ﬁe é;éég%rﬁtsgfrﬁgiugilﬁ(rggﬁgg%ﬁéﬁ am nes.
Secondary amines include 5- or 6-nenbered heterocyclic or heteroaromatic
L and 2 addi & | DRIVRBET o nudes IpaPPRAIcRAPAUEIEFRTEE OB Gl TBm amon; &,
an addi ti - m anmoni a,
G -3al ky . . , L . ti
phar néiﬁu*;j"ﬂ%%iﬁ%‘;%@gp@z%gféﬂgf & 293f°;?2@%§é§%?§§°??£9§2f:% S |
- 7cycl oaf thgse e loe pydteeted @ompoRnds @re pharmsacauycalicaceee hyl esters.
funct] onap R Es gu SR RAREE s BB MEmagY RBBrBEedET o\ o,
Sone of t Hieslesedhakrin, aindomiroe eialificxtions theeofaaee plsawithire the smipleyof
acceptable; others will be useful as internmedi ates. Synthetic internedi ates

and proce@@é@v‘%ﬂt@é‘} osed herein, and m nor nodifications thereof, are al so
Wi thi fythe scope of the invention. HYDROXYL PROTECTI NG GROUPS

HYDROXYL PROTECTING GROUPS

Protection for the hydroxyl group includes methyl ethers, substituted
methyl ethers, substituted ethyl ethers, substitute benzyl ethers, and silyl ethers.
15
Substituted Methyl Ethers
Examples of substituted methyl ethers include methyoxymethyl,

methylthiomethyl, t-butylthiomethyl, (phenyldimethyisilyl)methoxymethyl,
benzyloxymethyl, p-methoxybenzyloxymethyl, (4-methoxyphenoxy)methyl,

20 guaiacolmethyl, --butoxymethyl, 4-pentenyloxymethyl, siloxymethyl, 2-
methoxyethoxymethyl, 2,2 2-trichloroethoxymethyl, bis(2-chloroethoxy)methyl, 2-
(trimethylsilyl)ethoxymethyl, tetrahydropyranyl, 3-bromotetrahydropyranyl,
tetrahydrothiopyranyl, 1-methoxycyclohexyl, 4-methoxytetrahydropyranyl, 4-
methoxytetrahydrothiopyranyl, 4-methoxytetrahydrothiopyranyl S,S-dioxido, 1-

25  [(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
30 Examples of substituted ethyl ethers include 1-ethoxyethyl, 1-(2-

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

28



Protection for the hydroxyl group includes nethyl ethers, substituted

nmet hyl ethers, substituted ethyl ethers, substitute benzyl ethers, and
silyl ethwo200683be8i t uted Met hyl Et hers Exanpl es of subgCirtust@d/osashyl

et hers include nethyoxynet hyl, methylthionmethyl, --butylthionethyl,
(phenyl di net hyl si | yl' ) met hoxymet hyl , benzyl oxynet hyl ,

p- met hoxybenzyl oxynet hyl , (4- met hoxyphenoxy) net hyl , guai acol net hyl ,

f - but oxynet hyl , 4-pent enyl oxynet hyl, sil oxynethyl, 2- nethoxyethoxynethyl
2,2,2- trlchloroethoxynethyl bi s(2- chl or oet hoxy) neth
(trlnethyheﬂwyﬂ%mmhwﬂywﬁﬂhyrthﬂtQéﬁ&ﬂﬂmbyﬁﬂﬁyy243“U¥Eﬂﬁb@ﬁhﬂh?dropyrany

t et rahydr,0 C ahydr opyranyl , 4-
met hoxyt E(Pbﬁrﬂﬁg‘%/' ﬂ?%@r%ﬁ@ﬁyﬁ%ﬁ%hé%hoxy %nrydﬁ) ’Eﬁi'ﬁkﬁ&%ﬁ%{h?fﬁ S, g}/dl Oil do,
1- [ (2- chdigitropHKem@tdnd bemamy! | - 4- met hoxypi peri di n-4-yl, 1, 4-di oxan-2-yl,

t et rahydrof uranyl, tetrahydrothiofuranyl and

2,3,3a,4,5,6, 7, 7a-oct ahydro-7, 8 8- trimethyl -4, 7- met hanobenzof ur an- 2-yl .
Subst it uted Et S8Ben of substituted ethyl ethers include

1- et hoxyet hyl , )ethyl, 1-nethyl-1-nmethoxyet hyl,

1- net hyl - 1- ber@;ampdgeoﬁymbstautaétbwzylpﬂwﬁzmluﬂ@/pﬂmmzsyhﬁétzuw

2,2,2-tri rog t y | |,
f-butyl e@" ﬁﬁfl’o? 85{9@%5%9 %%lt e%Enge a:[:?bé@pﬁr}yédlaﬁ*@?%%ﬂxhy and
benzyl . Splegandbdnegl, Bashenlylbehigr 2- Erx:amgpimﬁylm nWbylt—Z-pmMI\b@ndq, et her s
I ncl ude p-net hoxybenzyl, 3,4- dinmethoxybenz 0-ni trob er? l

p- ni t r obediphenylmstu, ¢h@rgipitroberghyinyh ﬁ"%@@#’ery' triphenylme

10  naphthyldiphenylmethyl, p-methoxyphenyldiphenylmethyl, di(p-

hyl, a-

methoxyphenyl)phenylmethyl, tri(p-methoxyphenyl)methyl, 4-(4'-
bromophenacyloxy)phenyldiphenylmethyl, 4,4',4"'-tris(4,5-
dichlorophthalimidophenyl)methyl, 4,4',4""-tris(levulinoyloxyphenyl)methyl,
4,4' 4"-tris(benzoyloxyphenyl)methyl, 3«(/midazol-1-ylmethyl)bis(4 ’,4""-

15 dimethoxyphenyl)methyl, 1,1-bis(4-methoxyphenyl)-1'-pyrenylmethyl, 9-anthryi,
9-(9-phenyl)xanthenyl, 9-(9-phenyl-10-oxo)anthryl, 1,3- benzodlthlolan-2-yl and

benzisothiazolyl S,S-dioxido.

Silyl Ethers
20 Examples of silyl ethers include trimethylsilyl, triethylsilyl, triisopropylsilyl,

dimethylisopropylsilyl, diethylisopropylsilyl, dimethylthexylsilyl, £
butyldimethylsilyl, t-butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl,
diphenylmethylsilyl, and t-butylmethoxyphenylsilyl.

25 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,
triphenylmethoxyacetate, phenoxyacetate, p-chlorophenoxyacetate, p-P-
30 phenylacetate, 3-phenylpropionate, 4-oxopentanoate(levulinate), 4,4-

(ethylenedithio)pentanoate, pivaloate, adamantoate, crotonate, 4-
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p- cyanobenzyl, p-phenyl benzyl, 2- and 4-picolyl, 3-nethyl-2-picolyl
N-oxi do, di phenyl methyl, p, p'-dinitrobenzhydryl, 5-dibenzosuberyl,
tri phenylwetzhgdos2@3 napht hyl di phenyl net hyl, p- met hoxypheoyluse@sessismet hyl ,
di f pret hoxyphenyl) phenyl nethyl, tri (p-nethoxyphenyl)nethyl, 4-(4'-
bronophenacyl oxy) phenyl di phenyl net hyl, 4, 4", 4"-tris(4,5-
dlchlorophphalinidophenyl)nethyl, 4, 4" 4"-tris(levulinoyl oxyphenyl) net hyl,
4,4  4"-tris(benzoyl oxyphenyl)nethyl, 3-(/m dazol-1-ylnmethyl)bis(4 ', 4"-
dlnethoxyphenyl)nethyl 1, 1- bi s(4- nethoxyphenyl -1' - pyrenyl net hyl,
Si gn; hrylrgetbro((ﬁcl;rptmayez )beazoatenmphew'@snmaiﬁy? A¥B- oxo) ant hryl ,

enzaqdi t an enzi sot hiazolyl S, S-dioxido. Silvl Ethers
Exanpl es Hf XB& %gﬁﬁgFga%ﬂ%FEde trinethylsilyl, triethylsilyl,
triisopropylsilyl, dinethylisopropylsilyl, diethylisopropylsilyl,
dlnethylthexylsilyl, t butyl di nethyl silyl, f-butyldiphenylsilyl,
tri benzyl sil ylGarbpnatesxy| yl silyl, triphenylsilyl, diphenylnethylsilyl, and
f - but yl met hox &S bf éférboﬁétregrﬁcluﬁfb ﬁff@ﬁ‘n)ﬁl'@-'ﬂubl%n%ﬁ@hﬂ; efhyldz oxyl group
may be protected as an ester es esters include fornate,
benzoyl fctrm’nlbmetlayiez-émmethylslbld)eﬂ%t%t(@endisulf@mﬂw@éi%rt e, trichloroacetate,

trifluoroacetat met hax t.at henoxyacet at e,
b chl or opfansRy EbePaba O RRT B Wil B BEHESHHESE sebew, Bhen e
gdgﬁgﬁte 2; r?gﬂ@?;(r?lg%%?emﬂgﬁéﬂ?ﬁywenz@etbh)ltrelumhyﬂ p- n}rpbanayipamnzyiu val oat e,
me
2.4, 6- thiocarbonate, 4-ethoxy-1-nap )’Eﬁ/y a %hyl dt%ﬁlgégr ona’ce‘D phenyl benzoat e,
10

Assisted Cleavage

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

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

Miscellaneous Esters
Examples of miscellaneous esters include 2,6-dichloro-4-
methylphenoxyacetate, 2,6-dichloro-4-(1,1,3,3-tetramethylbutyl)phenoxyacetate,
20  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
N,N,N’,N'-tetramethylphosphorodiamidate, N-phenylcarbamate, borate,
dimethylphosphinothioyl, and 2,4-dinitrophenylsulfenate
25
| Sulfonates
Examples of sulfonates include sulfate, methanesulfonate(mesylate),

benzylsulfonaté, and tosylate.

30 AMINO PROTECTING GROUPS
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trimet hyl benzoat e( nesi toate) Carbonates Exanpl es of carbonates include

met hyl , 9-fluorenyl nmethyl, ethyl, 2,2,2- trichloroethyl,

2- (tri metwol2sedogkget hyl , 2- (phenyl sul fonyl)ethyl, 2- PCT/US2005/033137
(triphenyl phosphoni o) ethyl, isobutyl, vinyl, allyl, p-nitrophenyl, benzyl,
prmet hoxybenzyl , 3, 4-di met hoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, S-benzyl
t hi ocarbonat e, 4-ethoxy-1-naphthyl, and nethyl dithiocarbonate. Assisted

Cl eavage Exanpl es of assisted cl eavage include 2-iodobenzoate,

4- azi dobutyrate, 4-nitro-4-nethyl pentanoate, o-(di brononethyl)benzoate, 2-
f or myl benzeneshiotesiandor the(arainh groun inckides oprkamgiescamistasaged special

(et hyl t hi t hox rate, and 2-(nethylthi omet hoxynet hyl ) benzoat e.

M scel | an_ergﬁE r%%tcﬁ{@a@@%m es of m scell aneous est erg [ nc?/uzje

2,36- di chl oro- 4- net hyl phenoxyacetate, 2,6-dichloro-4-(1 ,1

, 3, 3-tetranmet hyl butyl ) phenoxyacetate, 2,4-bis(1l .

, 1- di met hyl pr o%mrpalééﬁg@%b@@{a&%%EHCM%PS@WE%%W%8%@@8}6“?%&88?&%%,
MONOSUCCI @lﬂgf @arPél%bte%‘, BBSiB edUdgRnemb Ahhic! pRétBIVtIc @teavage

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

N, N, N , N carbamates, weptupspteasivetivesriandtneiscellaneony icadamaiase, borat e,

di met hyl phosphi not hi oyl , and 2, 4-di ni trophenyl sul f enate Sul fonates Exanpl es
of sulfonates include sulfate, methanesul fonate(nesyl ate),

Carbamates
Examples of methyl and ethyl carbamates include methyl and ethyl, 9-
10  fluorenylmethyl, 9-(2-sulfo)fluorenylmethyl, 9-(2,7-dibromo)fluorenylmethyl, 2,7-
di-t-butyl-[9-(10,10-dioxo-10,10,10,10-tetrahydrothioxanthyl)Jmethyl, and 4-

methoxyphenacyl.

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

trimethylsilylethyl, 2-phenylethyl, 1-(1-adamantyl)-1-methylethyl, 1,1-dimethyl-2-
haloethyl, 1,1-dimethyl-2,2-dibromoethyl, 1,1-dimethyl-2,2,2-trichloroethyl, 1-
methyl-1-(4-biphenylyl)ethyl, 1-(3,5-di-t-butylphenyl)-1-methylethyl, 2-(2'- and 4'-
pyridyl)ethyl, 2-(N,N-dicyclohexylcarboxamido)ethyl, t-butyl, 1-adamantyl, vinyl,

20 allyl, 1-isopropylallyl, cinnamyl, 4-nitrocinnamyl, 8-quinolyl, N-hydroxypiperidinyl,
alkyldithio, benzyl, p-methoxybenzyl, p-nitrobenzyl, p-bromobenzyl, p-
chlorobenzyl, 2,4-dichlorobenzyl, 4-methylsulfinylbenzyl, 9-anthrylmethyl and
diphenylmethyl.

25 Assisted Cleavage

Examples of assisted cleavage include 2-methylthioethyl, 2-
methylsulfonylethyl, 2-(p-toluenesulfonyl)ethyl, [2-(1,3-dithianyl)lmethyl, 4-
methylthiophenyl, 2,4-dimethylthiophenyl, 2-phosphonioethyl, 2-
triphenylphosphonioisopropyl, 1,1-dimethyl-2-cyanoethyl, m-chloro-p-

30  acyloxybenzyl, p-(dihydroxyboryl)benzyl, 5-benzisoxazolyimethyl, and 2-

(trifluoromethyl)-6-chromonylmethyl.
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benzyl sul fonate, and tosylate. AM NO PROTECTI NG GROUPSPr ot ecti on for the
am no group includes carbamates, am des, and special -NH protective groups.
Exanpl es wO 20evd320mat es i ncl ude net hyl and et hyl car banatre3/ussabsssiBut ed

et hyl carbamates, assisted cl eavage carbamates, photol ytic cl eavage
carbamat es, urea-type derivatives, and m scel | aneous carbanmates. Carbanates
Exanpl es of nethyl and ethyl carbamates include nethyl and ethyl, 9-
fluorenyl met hyl, 9-(2-sulfo)fluorenyl nmethyl,

9-(2, 7-di bromo) fl uorenyl et hyl, 2, 7-

di -f-butyl-[9-(10, 10-di oxo- 10, 10, 10, 10-t et r ahydr ot hi oxant hyl )] met hyl, and

4- et hoxyphercllﬂi ﬁ l S;Pst | t;gt ed Ethyl Exanples of substituted ethyl
carbamates in chl oroethyl, 2- trinethylsilylet hyI

2- phgnyl et hyl ,EMJile@damwtbwccueanagénmoajdwmmttonhehm Byl -2- hal oet hyl ,
1, 1- di met hyl -

br onoet h th trichlo -
met hyl - 1- C{Imemoawbﬁ%)mq-@ttWPHM {é %’T@ﬁ‘@&b‘%{‘g@ﬁ%xh? ‘iphﬂﬂﬂ{%et hyl ,
2- (2 Yethyl, 2-(N, N-di cycl ohexyl car boxam do) et hyl ,
f-buty 5 Wﬂtr&%‘ner@??t y#www nyl, allyl, 1-isopropylallyl, cinnanyl,
4-ni t r00| nnanyl, 8-quinolyl, N-hydroxypiperidinyl, alkyldithio, benzyl,
p- met hoxybenzylr 1|.n|t obe ZyL, p- br omobenzyl , pchl or obenzyl,
2, 4-di chl orob JEQ%#??—I—%%I f inyl benzyl, 9- ant hryl net hyl and
di phenyl met hyl Exahesles bedred-gpe algtivatives include phenothiazinyl-(10)-carbonyl

derivative, N’ -p-toluenesulfonylaminocarbonyl, and N’-phenylaminothiocarbonyl.
10

Miscellaneous Carbamates

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

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

20 phenylazophenyl)ethyl, 1-methyl-1-phenylethyl, 1-methyl-1-(4-pyridyl)ethyl,
phenyl, p-(phenylazo)benzyl, 2,4,6-tri-t-butylphenyl, 4-

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

Examples of amides include:

25
Amides
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.
30

Assisted Cleavage
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Exanpl es of assisted cl eavage include 2-nethylthioethyl, 2-

met hyl sul fonyl et hyl, 2-(p-tol uenesul fonyl)ethyl, [2-(1

, 3-di t hi amgl2pjamsedrgl , 4- met hyl t hi ophenyl, 2, 4-di met hyl Phirashesps3i37
2- phosphoni oet hyl, 2- tri phenyl phosphoni oi sopropyl,

1, 1-di net hyl - 2- cyanoet hyl , m chl or o- pacyl oxybenzyl ,

p- (di hydroxyboryl ) benzyl, 5-benzi soxazol yl nethyl, and 2-
(trifluoromethyl)-6-chrononyl net hyl . Photol ytic C eavage Exanpl es of
photol ytic cleavage include mnitrophenyl, 3,5- di methoxybenzyl,

0- ni t r obenzyl ,N-®-ritrdpheriytaoeiyl SNmi-hitroipbaagryacatll iaceipacelyl,{Nophenyl )

nmet hyl . . Uri a- Té/ ze Dge(ri ati ve? a I S _(&f) %%@(ngﬁyl)%%ri)ig%lj Mgos_(c;_ncl ude
phenot hi agiftHRENZYIOKYearPABY gMInRIAGRYh N3P
- p- t ol uengigBbhHNpROPIONE AN ZomBthyl-20@-fikro sk T pioh i, Ne2untsthyl2-(o-

M scel | aneous Carbanmat es Exanpl eés of m scel |l aneous car bamat es i ncl ude

f-anyl, Sphenyiarophanocdpiepiamyb N-f-chierabuiyrdyN-3-BetbSuitrebutytyb NRexy!| |

cycl opent v ¢ oD N7 | gpyl net hyl , 2, 2-
o met Fowy P B0 4 o e oot R 87 T et g - 3.
(N, N- di me(teyizoglokawethiydodnoyhyand 415-Hiphiemyt-ByxprolpyPpine. di ( 2- pyri dyl ) net hyl ,
2- furanyl nethyl, 2-iodoethyl, isobornyl, isobutyl, isonicotinyl, p-(p'-
met hoxyphenyl azo) benzyl, 1-nethyl cycl obutyl, 1-nmethyl cycl ohexyl,

1-net hyl - 1- cyel@r'rye Delitatlvesl- et hyl - 1- (3, 5- di met hoxyphenyl ) et hyl,
1- et hyl - 1- (pphenylazophenyl) ethyl, 1-methyl-1- Phenyl et hgl ,
1- met hyl - 1- ( 4- NyphtkglinideNHdithiasuccinoyl, N-2,3-diphenylmaledyl, N-Z,5-

10  dimethylpyrrolyl, N-1,1,4,4-tetramethyldisilylazacyclopentane adduct, 5-
substituted 1,3-dimethyl-1,3,5-triazacyclohexan-2-one, 5-substituted 1,3-

dibenzyl-1,3,5-triazacyclohexan-2-one, and 1-substituted 3,5-dinitro-4-pyridonyl.

SPECIAL — NH PROTECTIVE GROUPS

15
Examples of special NH protective groups include

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

20  (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-phenylfluorenyl, N-2,7-dichloro-9-

fluorenylmethylene, N-ferrocenylmethyl, and N-2-picolylamine N'-oxide.

25 Imine Derivatives
N-1,1-dimethylthiomethylene, N-benzylidene, N-p-methoxybenzylidene, N-

diphenylmethylene, N-[(2-pyridyl)mesityllmethylene, and N-(N' ,N'-

dimethylaminomethylene).

30 PROTECTION FOR THE CARBOXYL GROUP
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phenyl, p-(phenyl azo)benzyl, 2,4,6-tri-f-butyl phenyl, 4-

(trimethyl ammoni um) benzyl, and 2, 4, 6-trinmethyl benzyl . Exanples of am des
i ncl ude: woi2de3de2Bor myl, N-acetyl, N-chloroacetyl, N-tPCThiSorisasasy| ,
N-trifluoroacetyl, Nphenylacetyl, N 3-phenyl propionyl, N picolinoyl,

N 3- pyri dyl car boxam de, Nbenzoyl phenyl al anyl derivative, N benzoyl,

N- p- phenyl benzoyl . Assi sted O eavageN- o-nitrophenyl acetyl,

N- o- ni trophenoxyacetyl, N-acetoacetyl, (N -

di t hi obenzyl oxycarbonyl am no) acetyl, N-3-(p-hydroxyphenyl)propionyl,

N- 3- (oni trophdgstérs propi onyl, N-2-nethyl-2-(o0-nitrophenoxy)propionyl,

N- 2- net hyl - 2- (ophenyl azophenox i 4-ch utyryl,

e AR e e S AN B A

der i vati vifichlbrdicetdte ahficrodtetateé, nethbryrteydtopharioRyagdiatez pyl , and

4, 5-di phenyl - 3-oxazol i n-2-one. Cyclic | mde Derivatives N-phthalimde,

N di t hi astitePrBgnoxyreetate, diepreald mal eoyl, N-2,5- dinethylpyrrolyl, N1 ,1
, 4, 4-tetramet hyl di sil yl azacycl opent ane adduct, 5- substituted

1,3-dimethyl -1 ,3,5-triazacycl ohexan-2-one, 5-substituted 1, 3- dibenzyl-1
, 3, 5-tri azacy Sulistivied Riaiimg Fsderd 1- substituted 3, 5-dinitro-4-pyridonyl.

SPECI AL - NH PROTECTI V PS  Ex | es, of. ' ti

i ncl ude N-Al kﬁx eﬂ°§?®%gﬁ¥¥?ﬂ&‘ﬁﬁ@r%ﬁ%rgﬂ?aﬁg%rb%?%%gh% e 9ToEpe

N- [ 2- (trimetHeaxkmisthy, racthgrhibiretiy, tetrbhydrappiaayly psteabytrofdtanyl,
methoxyethoxymethyl, 2-(trimethylsilyl)ethoxymethyl, benzyloxymethyl, phenacyl,

10  p-bromophenacyl, a-methylphenacyl, p-methoxyphenacyl, carboxamidomethyl,

and N-phthalimidomethyl.

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

15  2-haloethyl, o-chloroalkyl, 2-(trimethylsilyl)ethyl, 2-methylthioethyl, 1,3-dithianyl-
2-methyl, 2-(p-nitrophenyisulfenyl)ethyl, 2-(p-toluenesulfonyl)ethyl,
2-(2'-pyridyl)ethyl, 2-(diphenylphosphino)ethyl, 1-methyl-1-phenylethyl, &-butyl,
cyclopentyl, cyclohexyl, allyl, 3-buten-1-yl, 4-(trimethylsilyl)-2-buten-1-yl,
cinnamyl, a-methylcinnamyl, phenyl, p-(methylmercapto)phenyl and benzyl.

20

Substituted Benzyl Esters

Examples of substituted benzyl esters include triphenylmethyl,
diphenylmethyl, bis(o-nitrophenyl)methyl, 9-anthrylmethyl, 2~(9,10-
dioxo)anthrylmethyl, 5-dibenzosuberyl, 1-pyrenylmethyl, 2-(trifluoromethyl)-6-

25  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.

Silyl Esters
30 Examples of silyl esters include trimethylsilyl, triethylsilyl,
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(1-isopropyl -4-nitro-2-oxo-3-pyrrolin-3-yl), quaternary ammoni um salts,
N-benzyl, N-di (4-nmet hoxyphenyl)nethyl, N 5-di benzosuberyl,

N-t ri pherwOreeadmngbg23N- (4- et hoxyphenyl ) di phenyl et hyl , Rc®Ash@spbiiBuor enyl ,
N2, 7-di chl oro-9- fluorenyl nethyl ene, N-ferrocenyl nmethyl, and
N-2-picolylam ne N -oxide. I mne Derivatives N-1 ,1-dinethylthionethylene,
N- benzyl i dene, N- p-nethoxybenzylidene, Ndi phenyl net hyl ene,
N-[(2-pyridyl)nmesityl]nethylene, and N\(N , N - di net hyl am nonet hyl ene).
PROTECTI ON FOR THE CARBOXYL GROUPEsters Exanples of esters include formate,
benzoyl f arbutyldimethysitgl ei-propyldimethyaitydt phenyldimethsdyloanddist e

met hoxyacet at e, hFonyacet ate, pchl orophenoxyacetate, benzoate.

Substi t ut ﬂl‘?ﬁ? YEsters Exanpl es of substituted nethyl esters include
9-fluorenyl met hyl, nethoxynethyl, nethylthiomethyl, tetrahydropyranyl,

t et rahydrof uranyl, methoxyet hoxymethyl, 2-(trimethylsilyl)ethoxynethyl,
benzyl oxynet h)AQ,U_VB.@ani{?E p- bronophenacyl, a-methyl phenacyl,

p- met xyphen &ﬁrgggp ht hal i m domet hyI

2- Substl t ut eda%ﬁwlgﬁéfgrs E?cbi%hglfuag(igl%sg“ tuted ethyl esters include
2,2,2-trichloroethyl, 2-halset hyI w-chl oroal kyl , 2-(trinmethylsilyl)ethyl,

2- et hyl t hi Oet[ﬂél “ 1! 3- diq hi apyl - 2-methyl, 2-(p-nitrophenyl sul fenyl)ethyl,
2-(p-tol uenes lane e:rlvapl\\/es
Examples of miscellaneous derivatives include oxazoles, 2-alkyl-1,3-
oxazolines, 4-alkyl-5-oxo-1,3-oxazolidines, 5-alkyl-4-oxo-1,3-dioxolanes, ortho

10 esters, phenyl group and pentaaminocobalt(ill) complex.

Stannyl Esters
Examples of stannyl esters include triethylstannyl and tri-n-butylstannyl.
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2-(2'-py ridyl )ethyl , 2-(diphenyl phosphi no)ethyl, 1-nmethyl-i-phenylethyl,
f-butyl, cyclopentyl, cyclohexyl, allyl, 3-buten-1-yl,

4- (tri metwol2eedogkg232- but en- 1-yl, cinnamnyl, a-nethyl ci nnaoywlus2@ksmss1B7

p- (et hyl mer capt o) phenyl and benzyl. Substituted Benzyl Esters Exanpl es of
substituted benzyl esters include triphenylmethyl, diphenylnethyl,

bi s(o-ni trophenyl)nethyl, 9-anthrylnethyl, 2-(9,1Qdi oxo) anthrylnethyl,
5-di benzosuberyl, 1-pyrenylnmethyl, 2-(trifluoronethyl)-6- chronyl nethyl,
2,4,6-trinethyl benzyl, p-bronobenzyl, o-nitrobenzyl, pnitrobenzyl,

p- met hoxy®enz\8yntBesisdi met hoxybenzyl, 4-(nethyl sul finyl)benzyl, 4-

sul f obenzyl, piperonyl, 4-picolyl and p-P-benzyl. Silyl Esters Exanples of
silyl esters include trinmethylsilyl, triethylsilyl,f-butyldinmethylsilyl,

/- propyl di met hM*leSIhWﬂ\tlorpﬂSl@mdedlrﬁ@chbdé of hwkln@ﬁﬁediisddseﬂ}domdmki3| Lyl .
Activated Esters Exanples of activated esters i nct ude thiols. Mscell aneous

Der i vat i v@asordinat? tadigenalasganic syethelic mathods as well @Sl %xazol es,
2-al kyj - %on@blngféﬂéﬁ%ﬁd?ﬁétlc fhefldbl! nerRsA tioay? @ééé&lBé%ugéeﬁblﬂW 4-0x0-1

, 3- di oxol anes, ort esters, phenyl group and pent aam noco
corrpl ex. Stndmatid roE’saserLisnEgﬁquleﬁcl’@ma dﬁmglllldemetﬂ@elﬁl\fﬁcamdjﬁ\et ¢X8élﬁwl9ﬁ,st annyl

and tri-n-butyl stanny nt hesi Igﬁﬁ

nmeki ng th%pﬁf% g@ 'Emﬁ)aﬁﬁ?ﬂy %vei(? ﬁﬂog%l?%$ %H}"?‘éﬁ] org@%{a synt het iC

met hods aéorﬁ@éthncﬁthaﬂaﬁé Wwithi@iithe invention. These methods are representative of the
preferred synthetic schemes, but are not to be construed as limiting the scope of

10 the invention.

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

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

20 & Sons, 1991. These protecting groups may be removed at a convenient stage

using methods known from the art.

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

amides, followed by chromatographic separation and removal of the chiral
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conbi natori al synthetic nmethods. Schenmes A through G describe suggested
synthetic routes. Using these Schenes, the guidelines below and the

exanpl es,wea p@avsene3of skill in the art may devel op anal egoas2as/0331a7 | ar

met hods for a given conmpound that are within the invention. These nethods
are representative of the preferred synthetic schenes, but are not to be
construed as limting the scope of the invention. One skilled in the art
will recognize that synthesis of the conpounds of the present invention nay
be effected by purchasing an internediate or protected internediate
conpoundsauidiary.i B#drmiativelsythefcommounds enaysbel resolvasedsing aghiral [dRECski | 1 ed in
the art will further recognize that during any of the processes for

pr epar ati%u'BP'the conpounds in the present invention, it may be necessary
and/ or desirable to protect sensitive or reactive groups on any of the

nol ecul es concerned. This may be achi eved by neans of conventi onal
protecting gr qERsmpled eftRSdédtAbed égatbkti® psliteginchidel Bxdrhples Griattaghin Or gani ¢
Synt hesi s", John v5| ey & Sons, 1991 . These protecting groups may be

b
renoved aCompeundeanalngous tgibedaige compagads RibREe exampiascaie Mager e t he
pfoces.sesa{c%"rdihg?o Bfn‘ﬁ%ﬂ@@tb&’.ﬂm& ditfoskd dRGHFEULERWir Badide 1 nvention
give rise t0 mXture of Stereolsoners, these Isoners nay be separated by
convent i orakatchcdmi agiplsarmadeutisalmoepts g describhd dmthicogexisiegtiorthe conpounds
may be prepared in racemc form or individual enantiomers nmay be prepared
ei ther by enantiospecific synthesis or by resolution. The conpounds may,

for example, be resolved into their conmponents enantioners by standard
rrpGenera? Gu?dsance A y

10
A preferred synthesis of Formula (1) is demonstrated in Schemes 1-9.

Abbreviations or acronyms useful herein include: AcOH (glacial acetic
acid); DCC (1,3-dicyclohexylcarbodiimide); DCE (1,2-dichloroethane); DIC (2-
15  dimethylaminoisopropyl chloride hydrochloride); DIEA (diisopropylethylamine);
DMAP (4-(dimethylamino)pyridine); DMF (dimethylformamide); EDC (1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide); EtOAc (ethyl acetate); LAH (lithium
aluminum hydride); mCPBA (3-chloroperoxybenzoic acid); NMI (1-
methylimidazole); TEA (triethylamine); TFA (trifluoroacetic acid); THF
20 (tetrahydrofuran);TMEDA (N, N, N’, N'-tetramethyl-ethylenediamine).

Scheme 1. Synthesis of Intermediate 1-D

Ry ) 0] R4 |
EtO,CC(RsRg)Br CISO3H
HO R 2CC(RsRs ¢ &O Ry

1-A 1-B
o} R4 0 R4
Reduction O
Eto&o Re T Eto& Ra
R5 Rs R5 RS
SO.CI SH
1-C 1-D
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t echni ques, such as the formation of diastereoneric pairs by salt
formation. The conpounds may al so be resol ved by formation of

di ast er eowern@w/323@28r s or am des, followed by chronat ogr 2phius2@spasiati on and
removal of the chiralauxiliary. Alternatively, the conpounds may be

resol ved using a chiral HPLC colum. Exanples of the described synthetic
routes include Exanples 1 through 7. Conpounds anal ogous to the target
conmpounds of these exanples can be made according to simlar routes. The

di scl osed conpounds are useful in basic research and as pharnaceuti cal
agents as desdnidseardiance méthr@ohemsedt whereirdBndRalRs@nddfnare #s gesdribeded

thesis_of F La (1) | i N~S -9, hat |
S onyrs aituedRx e et s i 58 T RRLIEShitd e GEdRRIoh el spfB L BLBR" | o ©f
é_, 3-?Lc?lcﬂnehﬁéyé@ﬁétbﬁfﬁybm)dpbu%nmh d,(a Sl«?]rl?etgliotWhmmmaDl heoneherdlig ( 2-
I e am nol sopro C oril| de roc oride),
(dii so%r o@&ﬂilébwgﬂﬁéﬁpgéﬁ:mm@@@p%8‘r$¥€¥‘ﬁ!}%‘ﬁi %‘cﬁ?f WEE%'}%)Z,BDNF
G Sopr P RPEr gt . bodi | i de) :
r onc Y ot e R0l 8ol eriol, & SRick ifeheh i opeolgeas-bod 1 m de)
( 3- chl or careinophibrol),d¢$ elkytater fo fidkn ghenoxyadeficiacidiethyl @ster THBawith a

C ot byl B _ 3 . TN T _ |
NN SeBRprpAbAicaqs PRRE Sidh e bt ddgeutelod By SECe Bratfdal TG L
1- D Reduciniefhiyigtopionier abid) ethyhester, Se tetpretenediof an appiopriR® bate suuth 6 are as

descri bed above (except that R5 and R do not form SRl ro Pi-gj cycl oal kyl or
spiro 5- ©p2s, ﬁﬁbr@HNﬁHt&%é?'@@???'vﬁﬂteﬂtﬂhﬁs-&h3‘gh\%r' ty of which are

commey i ak|,¥onation of the phenoxyacetic acid ethyl ester 1-B with an appropriate
sulfonating agent, such as chlorosulfonic acid, occurs selectively at the para
position to provide 4-chlorosulfonylphenoxyacetic acid ethyl ester 1-C.
Transformation of the sulfonylchloride 1-C to benzenethiol 1-D is accomplished
using a metal as a reducing agent, such as tin or zinc, in an acidic medium such

15 as ethanol or dioxane.

Scheme 2. Synthesis of Compound la

Q9 /Y\ R4 Ra
Reduction HO OH R
3 OH
EtO/LH/U\OEt R, 2:C R3 O/Y\OH
R; > 2-D R,
2-A

1. MsCl, EtzN, CH>Cl, EtochO R, R4
2. base, EtOZCXO Ry S/H/\O 3
] 2-E Ry
R5 Rg SH

1-D

Hydrolysis H02C7(0 Ro R4
Rs Rs /C[R
S/Y\O s

2-B DIAD, PPh;
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avai |l abl e (such as 3-net hyl phenol, 2-ethyl phenol, 2-propyl phenol, 2, 3-

di net hyl phenol, 2-chl orophenol, 2, 3-dichl orophenol, 2-bronophenol, and 2-
am nophemab)ood/s2@Bkyl at ed t o form phenoxyacetic aci d etrhyluse@sms3137 B with
a suitable haloacetic acid ester such as bronpacetic acid ethyl ester or

2- brono-2- nethyl propionic acid ethyl ester, in the presence of an
appropriate base such as Cs2CO3, K2CO3, or NaH, in a suitable solvent such
as CH3CN or THF. Sul fonation of the phenoxyacetic acid ethyl ester 1-B with
an appropriate sul fonating agent, such as chlorosul fonic acid, occurs

sel ectivel y atn Shbhemar2a Roasibstitoied dicthwvbiriatinate e isredured s PioR8ABXyacet i ¢

id ethyl -C. T ' | i o
benzenet Hafiol 265 By Usinbi BT AE R e aad i Spcl e FRUARGIA Rydride?
tin or Zigh@iisbButaluasihtinthydeideu Misuebba seadtioarnd2-Bwiiti ghemoe2-Gcheme 2.

Synt hesi s of Conpound |a Hydrol ysi,s |aln hene, 2, substituted diethyl
mal onat e PPoYides corapouRd 21k Mreﬁbaol{ﬂﬂr-‘g fi?,@’a osgﬁlgewgﬁﬁsng a suitable

r educiend GRS hd BhUFoalcarsdiyMdandnt Secirss diid yl al umi num

hydr i 3e. t ts Io UBP@Eé%P%%hg‘%Z-B v(\ﬂyh phenol 2-Cspr ovi des conpound 2-D by
enpl oyi nezadicarkzoxylaitds greuitleblesmivens sueh gadiii-pRBepdvirectiaasd syl

ol vent S0t 25 AP RE R e I PEET S BPAERAPSIH 2D To sty TR Do
steps: ( uhdefetv@ard esndifiorisiey emnplyirly Refbanesuttonyl ebleridaded st andar d
condit Or}tﬁet?%la?nrmle ?ny lar? %p;q%prr]i%{]eegéﬂlér%%lch%glC?I%Cﬂze, aa}%d(Z) alkylation of
10 benzenethiol 1-D, prepared according to Scheme 1 above, with the mesylate
intermediate using a suitable base such as Cs2C03, K2COs, or NaH, in an
appropriate solvent such as CHsCN or THF, under nitrogen. Under standard
saponification conditions phenoxyacetic acid ethyl ester 2-E is converted to acid
la under nitrogen. The preferred hydrolysis conditions include using NaOH as a
15 base in an aqueous alcoholic solvent system such as water-methanol, or using

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

Scheme 3. Synthesis of Compound la1
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triethylamne in an appropriate solvent such as CH2CI 2, and (2) al kylation
of benzenethiol 1-D, prepared according to Schene 1 above, with the

nmesyl at e wotesamsei2at e usi ng a suitabl e base such as CS2EC8,usE®S08313Dr NaH,
in an appropriate solvent such as CH3CN or THF, under nitrogen. Under
standard saponification conditions phenoxyacetic acid ethyl ester 2-E is
converted to acid la under nitrogen. The preferred hydrol ysis conditions

i ncl ude using NaOH as a base in an aqueous al coholic solvent system such as
wat er - net hanol , or using LiOH as a base in a mlder water-THF system

Schenme 3. ~Synt hesi s of Conpound cid Met hle%li & Kag@ . MeCH lal In
Schene 3, nt iconrr i 4 RPIpPD | ageti c_acrd % A _.a Varigtyoast which
are commer Ci alTy avablabbeMspuch as ( )-PA?-Z;HQQeogl4p|Eopi oni ®saci d,

(R -(-)- 2PheRyl propionic acid, ¥3)-®#)-2-phenylbutyric acig

(R -(-)-2-phenyl butyric acid, (+)-3-nethyl-2-phenylbutyric acid,
(S)-(+)-2-phenylsuccinic acid, and (R)-(-)-2- phenylsuccinic acid), is

reduced to al cohol by i bar ane ,a . ohol Ji.s bsequent |y
pr ot ect ed TaRcidifietiyiaipht ;ﬁ%@%\;ﬁaélﬁ 511‘.%&1&%? gldﬂcoogndi HBns knBWRSi n arts.
Oxydat i on"0f henyl grour; i n 32Bedid Radictor3- C i s alBtonpl i shed by

. . 3 . .
enpl oyi ng cat al ytic anount @fp ruthenium chloride and3& | arge excess of
sodi unperi odate in a m xed sol vent system such as CH3CN CCl 4-H2O. Acid 3-C
is converted to alcohol 3-E in four steps: (1) nethylation of acid 3-C
using (tri Ly | azomet hane as a ne;hyl ating agent, (2) and (3)
exchangi nqmsafﬁlékhé%rg!ﬁxyl pr ot g@bgg r Ry om acet at erBag 3-C to

tert-butyldimethyl silyl8xy in 3-E -
2. base, EtOzCXO Ro Rs Re s Y otBs

R5 Rg 3-F R+

1-D SH

R1 R4 R1
EtO,C.__O Ro D\ EtOQCXO Ro R4

2<R R ¢ OH Rs Re /Y\ /@i
56 -
s OH s 0 Rs
3G /r DIAD, PhgP 3H Ry

R1
Hyd ro|ysis H OZCXO\C[R2 /@[ R4
R
RsRe S/T\O Rs

Rz
la1

In Scheme 3, enantiomerically pure phenylacetic acid 3-A, a variety of
which are commercially available (such as (S)-(+)-2-phenylpropionic adid, (R)H-)-
5  2-phenylpropionic acid, (S)-(+)-2-phenylbutyric acid, (R)-(-)-2-phenylbutyric acid,
(+)-3-methyl-2-phenylbutyric acid, (S)-(+)-2-phenylsuccinic acid, and (R)-(-)-2-
phenylsuccinic acid), is reduced to alcohol by using borane and the alcohol is
subsequently protected as an acetate 3-B under standard conditions known in
arts. Oxydation of the phenyl group in 3-B to acid 3-C is accomplished by

10  employing catalytic amount of ruthenium chloride and a large excess of sodium
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under conventional conditions well known in arts, and (4) reduction of

met hyl ester by using an appropriate reducing agent such as

di i sobut yWel2oewaseezshydri de. Phenoxyacetic acid ethyl ester/u320si03316Dt ai ned
intw steps: (1) conversion of the alcohol 3-E to mesylate under standard
condi tions by enploying methanesul fonyl chloride and triethylanmne in an
appropriate solvent such as CH2CI 2, and (2) al kylation of benzenethiol 1-D,
prepared according to Scheme 1 above, with the nesylate internediate using
a suitabl e base such as CS2C03, K2CQO3, or NaH, in an appropriate sol vent
such as QqediGNaterinEHRjxedratdrenh systogestchas GH:EblveglatiaP-oAcidnECH§ dr oxyl gr oup

by renoval of .the tert l.di. net byl . $i\ ' Fin@l cohol 3-Gis
t r ansf or ﬁ@&v?'ae%fq—ﬁlﬁ_?h&géé%t'? R%i.lfﬁt%é]s. Epe'ﬁ%%%t%h%%&%%; SUMobu conditi ons.
tTh_e Er ef lf(errﬁ@khggwdtazagrethm as;a m@lgvlgtir&?g hyénrt; (2)Enas(Bherehanginy afthe
ri phenyl phosphi ne, and an azodi carbonyl reagent ch a 1.1 sopr I
azodi car bR Brotedting grabe AOMeasBpiRA-Gue ﬁgﬁgu%m%}yjéﬁylg’fyaﬁo%%
Saponigf i ﬁﬂ-@e?eaﬁ%}ﬂibhépé%dﬂib%%ﬂ&mmna&dé? 2RIy} reRRicBSn 8f fetryl conver t ed
to acid lal un er nitrogen. The preferred hydrolysis conditions include
usi ng Na@stersbyausing eniappeopriateeaslusing agansisuch es|diisplutylphindifiBuch as
wat er et anoild or using LiOH as a base in a mlder water-THF system Schene
4. Synth rids Conpound | a2Hydrolysis a2 In Scheme 4, benzenethiol 1-Dis
dimerized to mmw%@baml doidleth§t dsten3tFhie ghtained oetvaf steps:af pcomversios
oxi di zi ng agent such _as barium nmanganate. o .
of the alcohol 3-E to mesylate undef standard conditions by employing
10  methanesulfonyl chloride and triethylamine in an appropriate solvent such as
CH.Cl, and (2) alkylation of benzenethiol 1-D, prepared according to Scheme 1
above, with the mesylate intermediate using a suitable base such as Cs,COs,
KoCOs, or NaH, in an appropriate solvent such as CH3CN or THF, under
nitrogen. After revealing of the hydroxyl group by removal of the tert-
15  butyldimethyl silyloxy group in 3-F, alcohol 3-G is transformed to 3-H by reacting
with phenol 2-C under Mitsunobu conditions. The preferred conditions include
using a triarylphosphine such as triphenylphosphine, and an azodicarbonyl
reagent such as diisopropyl azodicarboxylate, in a suitable solvent such as THF.
Under standard saponification conditions phenoxyacetic acid ethyl ester 3-H is
20 converted to acid la1 under nitrogen. The preferred hydrolysis conditions include
using NaOH as a base in an aqueous alcoholic solvent system such as water-

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

Scheme 4. Synthesis of Compound la2
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M t sunobu reaction of 2-hydroxynethyl propane-1 ,3-diol 4-B with phenol 2- C
provi des conpound 4-C by enploying a triaryl phosphi ne such as
tri phenylwbas@hize®@3 and an azodi carbonyl reagent such a®cuiussasnagy?
azodi carboxyl ate, in a suitable solvent such as THF. The fornmation of
car bonsul fur bond in conpound 4-Dis carried out by Mtsunobu reaction of
diol 4-C with phenyl disulfide 4-A by using tri-n-butyl phosphi ne and
pyridine. The third Mtsunobu reaction of 4-D with acetone cyanohydrin
converted the alcohol 4-D to the cyano conpound 4-E under standard
M t sunobu reacti oRiconditions. As usual, ba1c h dr B ysi s of phenoxyacetic
aci d et hy#o£ Raf PefnPs et I%Qv%@ ~/ -* Ozﬁ* Conpound

2{;{6 n R Rs or aryl, alkyl

| &Son of al cohol 4-D, an

| a3Hydr ol ysi

ether conpound 5- Bul d be prepared bf/ al &

i nternediate prepared in Schene 4 above, wiffi a variety of alkylating
agents such as al kyl, trifluoronethanesul f on tes or al kyl halides in the
presence of ui t abl'erBase such as so ydr4|Ad§u BhyRdi um

bi s(tri rré‘ionyl si 1) ayu Sy | wher_coil'd’ be .synt hesi zed by

M t sunobu r eatbHon _of 2O wth nan d| ffecent substituted phenols

avail able. F¥nally, sapamification ®H ethyl ester 5-A under standard
conditions gives acid la3. Schenme 6. Synthesis of Conpound |adHydrol ysis
a4 In accordance RWIth Schenme 6, M tsunobu reaction gf (R -(+)-glycidol, or

EOLCy o, N EtOZCXO\@RZ Ra
R R RsRe /C I
5 Rg 5 S 0 Rs
4E

DIAD, PhzP

CN

R4
Hydrolysis HOZCXO\@RZ /@iR4
R s Ry
N

la2

In Scheme 4, benzenethiol 1-D is dimerized to phenyl disulfide 4-A in the

presence of an appropriate oxidizing agent such as barium manganate.

Mitsunobu reaction of 2-hydroxymethylpropane-1,3-diol 4-B with phenol 2-
C provides compound 4-C by employing a triarylphosphine such as
triphenylphosphine, and an azodicarbonyl reagent such as diisopropyl
azodicarboxylate, in a suitable solvent such as THF. The formation of carbon-
10  sulfur bond in compound 4-D is carried out by Mitsunobu reaction of diol 4-C with
phenyl disulfide 4-A by using tri-n-butylphosphine and pyridine. The third
Mitsunobu reaction of 4-D with acetone cyanohydrin converted the alcohol 4-D to
the cyano compound 4-E under standard Mitsunobu reaction conditions. As
“ usual, basic hydrolysis of phenoxyacetic acid ethyl ester 4-E affords acid la2.
15
Scheme 5. Synthesis of Compound la3
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(S)-(-)-glycidol, or racemc glycidol 6-A with phenol 2-C provides epoxide
6-B by enploying a triaryl phosphine such as tri phenyl phosphi ne, and an
azodi car bwoybowsagant such as diisopropyl azodi carboxyl aCe/Useevsa3xait abl e
sol vent such as THF. Epoxide ring opening of 6-B with benzenethiol 1-Din
the presence of a catalytic anount of tetrabutyl amonium fluoride furnishes
al cohol 6-C. Al kyl ether conpound 6-D could be prepared by al kyl ati on of

al cohol 6-Cwith a variety of al kylating agents such as al kyl
trifluoronethanesul fonates or alkyl halides in the presence of a suitable
base sucﬂ@g; SOdI fm hydri de or sodlun1b|s(trk§3§hyI5|1y| amde in a
suitabl e neft2zas THF Si ar 6- D Rpe
synt hesi zed zﬁ- @ ngohu emm_Lh rm\g;e t Ri ed
phenol s avai | abl e, by Susi[ng @ ri'pheryérpt@is phPne and an ipp?op |a?e

azodi car bonyl reagent sucpyas 1,1' - (é%b@lcarbonyl)dlplperldl (O4r) di et hyl
azodi car boxyl ate. Finally, saponlflcatlon of ethyl ester 6-D under standard
conditions gives acid |a4. Schene 7. Synthesis of Internediate 7-E7-A 7-B
NaOve, MeCOH 7-E Iqﬁﬁecob a ce rWM th Schenegryf, (4-hydroxyphenyl) acetic acid
7-A, a var hRkoysiof conner0|égj;gﬁvallable (such as

3- br ono- 4-hydr0xyphen9ﬁ%a Rar o- 4- hydr oxyphenyl acetic acid,
3-fl uoro-4-hydroxyphenyl acetic acid, 4-hydroxy-3-nethoxyphenyl acetic
aci d, and 4-hydroxy-3-nitrophenyl QRO ¢ acid), is nethylated to form

(4- hydroxyphenyl) acetic acid mgthyl ester 7-B in methanol

As shown in Scheme 5, wherein R is alkyl or aryl, alkyl ether compound 5-
A could be prepared by alkylation of alcohol 4-D, an intermediate prepared in
5 Scheme 4 above, with a variety of alkylating agents such as alkyl
trifluoromethanesulfonates or alkyl halides in the presence of a suitable base
such as sodium hydride or sodium bis(trimethylsilyl)amide. Similarly, aryl ether
could be synthesized by Mitsunobu reaction of 4-D with many different
substituted phenols available. Finally, saponification of ethyl ester 5-A under

10 standard conditions gives acid la3.

Scheme 6. Synthesis of Compound la4
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in the presence of a catalytic anbunt of a suitable acid such as sulfuric
acid or hydrochloric acid. The phenol 7-B is converted to (4-

di et hyl tWwoaoeavdza0mey| oxyphenyl ) acetic acid nmethyl estePCTAS2W$/08HATEI Ng
wi t h di met hyl t hi ocar banoyl chloride in the presence of sone appropriate
bases such as triethylam ne and 4-(di net hyl am no) pyridi ne. At high
tenperature, in the preferred range of 250 to 3000C17-C is rearranged to
(4- di et hyl car banoyl sul f anyl phenyl) acetic acid nethyl ester 7-D in a high
boi ling point solvent such as tetradecane. By treatnent with a suitable
base such as sodium nethoxide 7-Dis transformed to (41-'Preﬁcapt ophenyl)
acetic acid nethyl ester 7-E. Schene 8. Synt hq@@t@é Ce unquz | blbase, ROTf
Hydrol ysi s I v accordancgapiditp Schenme drein K9 kyI epoxi de 8-B
i s obtai ned/’ir edt p&nt Bf—phenot 2- RAPPT cﬁSﬁBa ¢ base such as
cesi um cardonat eRs ol agued by al kyl apfon Wi L 2- Chror orﬁgtmgl -OXI rane 8-A.
Epoxi de ri ng2dpeni ng of 8-B with benzenethiol 7-E, pr‘epared in Schene 7
above, in the presence of a catalytic amount of tetrabutylamoni um fluoride
furni shes al cohol 8-C. Al kyl et her conpound 8-D coul dR1be prepared by

al kyl at i orogf R,8-C Wi t albasetFy)TOf aﬂO ggnt S S %4 al kyl
trifluoronet iy g onat es o %q 3? ence of tabl e
base such as Eodi U he70 u% bs? rimet ﬁyl SI §a ded1 n7a

sui tabl e sol vent $t%ch asoHI'HF or DI\/F Finally, OR (OAr)
HydrolySIs HOZC
OR (OAr)
lad

In accordance with Scheme 6, Mitsunobu reaction of (R)-(+)-glycidol, or
(S)-(-)-glycidol, or racemic glycidol 6-A with phenol 2-C provides epoxide 6-B by
5 employing a triarylphosphine such as triphenylphosphine, and an azodicarbonyl
reagent such as diisobropyl azodicarboxylate, in a suitable solvent such as THF.
Epoxide ring opening of 6-B with benzenethiol 1-D in the presence of a catalytic
amount of tetrabutylammonium fluoride furnishes alcohol 6-C. Alkyl ether
compound 6-D could be prepared by alkylation of alcohol 6-C with a variety of
10  alkylating agents such as alkyl trifluoromethanesulfonates or alkyl halides in the
presence of a suitable base such as sodium hydride or sodium
bis(trimethylsilyl)amide in a suitable solvent such as THF or DMF. Similarly, aryl
ether 6-D could be synthesized by Mitsunobu reaction of 6-C with many different
substituted phenols available by using triphenylphosphine and an appropriate
15 azodicarbonyl reagent such as 1,1’-(azodicarbonyl)dipiperidine or diethyl
azodicarboxylate. Finally, saponification of ethyl ester 6-D under standard

conditions gives acid la4.

Scheme 7. Synthesis of Intermediate 7-E
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saponification of methyl ester 8-D under standard conditions gives acid |Ibl
. Schene 8. Synthesis of Conpound Id 1. Acid Methylation Epoxidation 2.

Est er Redwotzn@n3b@se, ROIf Hydrolysis In Schene 9, wher ecm/uR2008/0383%5hown
above, al dehyde 9-B coul d be prepared in two steps by nethylation of acid
9-A using (trimethysilyl)diazonethane as a nethyl ati ng agent foll owed by
reduction of the nethyl ester internmediate with a suitable reducing agent
such as diisobutyl al um num hydri de. Al dehyde 9-B is transforned to epoxide
9-C by reacting with dinmethyl sul foniumnethylide, which is generated
in-situ fromtregtgem of trinethylsul foni upp o&hde with strong base such
as DMSO ani onyg p X1 de rgammmn%@g‘pf e Wt h bené]ganqgI &-Din the
presence of a ¢ uhat—oef—tetr abut Y an u I—H-GH—A-%—FUI’I’]I shes

al cohol 9-D. Al onl Igorrpound 9-E coul 0@ be ek eEtiNy DMARY| at i on of

al cohol 9-Dwth a ie(?y of alkylating agents, uch as al kyl

trifluoronet hanesul fonates or alkyl halides in the presence of a suitable
base such as sodi um hydride or sodiunbis(trinethylsilyl)am de in a suitable
sol vent such as IQ’leaaoi%Dl\/F Finally, saponifi cahl &g O ethyl ester 9-E
under standangsozondi tilons ,0i ves atetchdechne EXANY
{2-Met hyl -4-[2- (% orc&mthyl—ﬁﬁmﬁethyl -bu
etic acid SchemeOA 1~4za (Al Ghid oros@5f'&nyl 2- methyl

inyl ] - phenoxy} - ac
INvget i ¢ acid

et hyl ester 7.C 7.D
Rs. Re Ri
NaOMe, MeOH MeO\H)KC[Rz
© SH
7-E

In accordance with Scheme 7, (4-hydroxyphenyl) acetic acid 7-A, a variety
of which are commercially available (such as 3-bromo-4-hydroxyphenyl acetic
acid, 3-chloro-4-hydroxyphenyl acetic acid, 3-fluoro-4-hydroxyphenyl acetic acid,

5  4-hydroxy-3-methoxyphenyl acetic acid, and 4-hydroxy-3-nitrophenyl acetic acid),
is methylated to form (4-hydroxyphenyl) acetic acid methyl ester 7-B in methanol
in the presence of a catalytic amount of a suitable acid such as sulfuric acid or
hydrochloric acid. The phenol 7-B is converted to (4-
dimethylthiocarbamoyloxyphenyl) acetic acid methyl ester 7-C by reacting with

10 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, 7-C is rearranged to (4-
dimethylcarbamoylsulfanylphenyl) acetic acid methyl ester 7-D in a high boiling
point solvent such as tetradecane. By treatment with a suitable base such as

15 sodium methoxide 7-D is transformed to (4-mercaptophenyl) acetic acid methyl

ester 7-E.

Scheme 8. Synthesis of Compound Ib1
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Alc, 98% (4- Mer capt o- 2- et hyl - phenoxy) -acetic acid ethyl ester According to
Schene A 1, to a flask containing chlorosulfonic acid ( 15.0 m _, 226 nmol)
at 40C wawsoaddad2@8hyl (2- et hyl phenoxy) acet ate Ala ( 10PQTgIS285H383MM0I )
slowy. The m xture was stirred at 40C for 30 mn and roomtenperature for
2 h, and then poured into ice water. The precipitated white solid was
filtered, washed with water, and dried under vacuum overni ght to provide
1 .0 g (93% of Alb as a white solid; 1H NWMR (300 MHz, CDCI3) d 7.87-7.84
2 H, 6.80 (d, J =9.5Hz, 1 H, 476(s 2H) 429(q,J:71H22
2.37 (s, 3 H, 131(tJ=71H23 ; 1zR315(|\/+rNa+)To
a sol ution of Ald (4.70 g, 161mm|) (21@0 added a sol ution
of 4.0 M HCI di oxdpe a0 ke ) foIIo m Oma,gg deer (9.80 g,
82.6 mol ), Feawi $e, The mi xt ufe-we ref 1 G redlnto

CH2dl 2/|ce (220 m ), &fd filtered. The Wltrate \Aﬁl&NEéfﬁérated and the
aqueous |ayer was extracted with CH2Cl 2. The conbi ned organi ¢ phases were
washed with water, dried, and concentrated to g vqk 3R156 g (98% of Alc as a

yellow oil; M (300 MHz, R§)d714703 659 k,= 8.4
Hz, 1 H), M40 Reyy, 4.2 J basg, RDTHz MeQ,C 1.29 (t,
J =7.1 Hz, 3 HS ge% Lr 92% Rs

{2-Methyl -4-[2- (4t rifl or omet hyl - phenoxynet hyl ) - bu@y_ﬂ,l suI f ﬂyl ] - phenoxy} - ac
etic acid

Re
Hydronsxs HOZCX©[ /@i

b1

;A

In accordance with Scheme 8, wherein R is alkyl, epoxide 8-B is obtained

by treatment of phenol 2-C with an appropriate base such as cesium carbonate

5  followed by alkylation with 2-chloromethyl-oxirane 8-A. Epoxide ring opening of
8-B with benzenethiol 7-E, prepared in Scheme 7 above, in the presence of a
catalytic amount of tetrabutylammonium fluoride furnishes alcohol 8-C. Alkyl
ether compound 8-D could be prepared by alkylation of alcohol 8-C with a variety
of alkylating agents such as alkyl trifluoromethanesulfonates or alkyl halides in

10  the presence of a suitable base such as sodium hydride or sodium

bis(trimethylsilyl)amide in a suitable solvent such as THF or DMF. Finally,

saponification of methyl ester 8-D under standard conditions gfves acid Ib1.
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To a suspension of |ithium alum num hydride (101 ng, 2.66 mol) in THF (3
m.) at 0 OC was added di ethyl ethylnmalonate A2a (250 ng, 1.33 mmol)

dr opwi se.wOheowsa28i on m xture was stirred at room t enpecatuse@sissi32 h,
guenched with water (0.1 nL) and 5 N NaOH (0.2 nL), diluted with water (0.6
m.), filtered through Celite, and washed the solid with MeOH CH2C 2. The
filtratewas dried, concentrated, and purified by columm chromatography to
give 110 ng (80% of A2b; 1H NWR (300 M—IleDCI 3) d 3. 79 (dd, J = 10.7, 3.9
Hz, 2 H, 3.64 (dd, J = 10.7, 7.5 Hz, 2 H, 3.27 (s, 2 H, 1.67 (m 1 H),
1.29 (m 2 H), 0.94 (t, Schenes. $tntheSlﬂprnBlr(q9951 6z 127 (MrNa+). To a
m xture of A2b (108 ng, 1.04 mmol), trifluoronethyl phenol (130 ny, 0.802
nmol ), and tri phenylphesphi ne (210 ngy, 0.802 > iffe THFE J?’ m_) at 0 OC
was added diisopr azodil daididetylatiore (162 ny, 802 mﬁ?P%‘.at‘el"he m xt ure
was stirré&@ perature—overnrght yyditated with water, and
extracted wiph Et2©.p(x 3) . 2-Fter BUFI8t s wage dri®B, concentrated, and

col um chr omat ogr aphed to provide 134 ng (67% of A2c; 1H NVR (400 MHz,
CDCI3) d 7.54 (d, J = 8.8 Hz, 2 , 6.97 (d, J =8.8 H, 2 H, 405 (m 2
H, 3.80 (dd, J = 10.8, 4.4 Hz, 1"H), 3.74 (dd, J r,10. 8 6.5 Hz, 1 H),

1.94 (m 1 H), 1,50 (Ry B0 Q@f& J e85 02,13 H; SLR; 249

( MEHE) . General pcedur er}! f or e formati Of O sol ution
of A2c (1PS Rgmol ) 1oM-BRZCI8H(3 i) RaRs 0 M, (0. 162
m., 1.16 (Prm)l) argﬂorret hanes#:);n\ﬁgn%z chloride (93 ngy . The m xture
was stirred at 0 OC for andFroomterrperaturefor and diluted

wi th saturated NaHCO3. The organic | ayer was separated and the

1
EtO,C.__O R Ry
base, ROTF > K @i ?
_— R5R6 S R3
9-E OR
Hydrolysus HOZC
R5 Re

Ic1

In Scheme 9, wherein R is as shown above, aldehyde 9-B could be
5 prepared in two steps by methylation of acid 9-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 9-B is transformed to epoxide 9-C by
reacting with dimethylsulfonium methylide, which is generated in-situ from

10  treatment of trimethylsulfonium iodide with a strong base such as DMSO anion.
Epoxide ring opening of 9-C with benzenethiol 1-D in the presence of a catalytic
amount of tetrabutylammonium fluoride furnishes alcohol 9-D. Alkyl ether
compound 9-E could be prepared by alkylation of alcohol 9-D with a variety of
alkylating agents such as alkyl trifluoromethanesulfonates or alkyl halides in the

15  presence of a suitable base such as sodium hydride or sodium
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aqueous | ayer was extracted with CH2Cl 2 (x 3). The conbi ned organi c phases
were dried and concentrated to provide the nesylate. A m xture of the above
mesyl at e, wQ2eosa3e@pt o- 2- net hyl - phenoxy) aceti ¢ aci d et hylPCeatsesosAix3{ 197 ny,
0.872 mml ), and Cs2C33 (472 ng, 1.45 mmol) in CH3CN (5 nmL) was stirred at
roomtenperature for 3 h. Water was added and the m xture was extracted
with Et20. The conbi ned organic | ayers were dried, concentrated, and col um
chromat ogr aphed ( Et OAc/ hexane: 1/10) to provide 213 ny (81% tvvo st eps) of
A2d; 1H NWMR (300 MHz, CDCI3) d 7.50 (d, J—86H22H}E (d, J =1.8
Hz, 1 H) bisttribtetthyldilylyamide ima smtablebsolvenwucma%@Hfopr DM zf"ealh{zlz , 6.56

ngOJ((; 8sgpan cqlth[ggfl éhﬂ?esﬂeﬁr 92% lﬁdﬁflg@figﬂﬁc o7n V%ﬁlgc@l Ol(m 2 H,

1.28 (t, J =7.1 H, 3 H, 0.94 (t, J =7.5 Hz, 3H) I\/B(ES) rrlz 479
(MtNa+) . Gener al procedure 2 for the hydrol ysis of the ethyl and nethyl
esters: To a solution of A2d ( 134 ng, 0.294 mml) in THF (2 nmL) under N2
was added 1.0 MLiOH (0.58 nL, 0.58 mmol ). The mixture was stirred for 2 h,
acidified with 1 MHCI, and extracted with EtOAc (x 3). The extracts were
dried, concentrated, and purified by colum chromatography (CH2Cl 2/ MeOH:
10/1 ) to give 113 ng (90% of

{2-methyl -4-[2-(4-trifluoromethyl-phenoxynet hyl) -

but yl sul f anyl ] - phenoxy}-acetic acid; 1H NWR (300 MHz, MeOHd4) d 7.53 (d, J
=86 H, 2 H, 7.18 (s, 1 H, 7.15 (m 1 H, 6.96 (d, J = 8.6 Hz, 2 H),
6.66 (d, J =81 Hz, 1 H, 455 (s, 2H, 404 (m 2 H, 3.00 (d, J

Hz, 2 H, 2.16 (s, 3 H, 1.92 (m 1 H, 1.58 (m 2 H, 0.94 (t, J =
3 H; M5 (ES) mz: 451 (MtNa+).

= 6.3
7.5 Hz,
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Exanpl e B

{4-]2-Et hoxy-3-(4-trifluoronethyl -phenoxy)-propyl sul fanyl ] -2-net hyl - phenoxy
}-aceti c woi2d&aizzore B 92% PCT/US2005/033137

{4-[2- Et hoxy-3-(4-trifluoronethyl-phenoxy)-propyl sul fanyl]-2-nethyl - phenoxy
}-acetic acid A mxture of 4-trifluoronethyl phenol (7.80 g, 48.1 mmol), 2-
chl oronet hyl oxirane ( 11.2 g, 121 mmol), and CS2CC8 (15.7 g, 48.2 mml) in
di oxane (8 m ) was refluxed for 3-4 h and then allowed to cool to room
tenperature. Water and Et2q were added, the organi c phase was separat ed,
and the &ZXAMBLEShase was extracted with Et 20. The conbi ned organic |ayers
were dried, concentrated, and col gfoArat ogr aphed (CHaCVhexane 1/1 ) to
provide 8.40 g (80% of B1; 1H Nl\/gg?aifg MHz, CDCI3) d 7.55 (d, J 8.5 Hz,
2 H, 6.99 (d, J =8.5 Hz, 2 H)J|, 4.29 (dd, J=111, 30Hz 1H), 3.98

(dd, J = 11.1 5.8 Hz, H®.4) 03 3% (m 1 H) 2.77 (dd, J =
B 1 11 8 mml) and
trg” a ester Alc (4.00 g, 17.7

4.9, 2.6 Hz, 1 H. To a mxtu

(4- ner capt o- 2- net hyl phenoxy) ac

mmol) in THF (20 M ) was added 1.0 M etrabutyl ammoni um fl uoride in THF
(0.44 mM _, 0.44 mol). The reaction m xture was stirred at roomtenperature
for 1.5 h, he{atl\wym-[Ze(@trﬁl@rbmethmnhe@mﬁwbﬁmﬂé@fﬂnﬂmewv}rqcﬁé@cﬁy col um
chrorratography to give 4.45 g (85% of B2; 1H NVR (400 MHz, CDCI 3) d 7.50

(d, J =8.9Hz, 2 H, 7.25(d, J =2.2 Hz, 1 H), 7.21 (dd, J = 8.4, 2.3 Hz,
1H, 6.80 (d, J =88 H, 2 H), SctesdAl J = 8 4 Hz, 1 H), 4.58 (s, 2 H),
4.24 (q, J =7.1 H, 2 H, 405400 (m 3 H, 3.13 (dd, J = 13.7, 5.1 Hz,
1H, 3.04 (dd, J =13.9, 6.5 Hz, 1 H, 2.92 (d, J =4.2 Hz, 1 H, 2.23 (s,
3 H, 1.28 (t, J =7.1 H, 3 H; M5 (ES) mz: 467 (M:Na +)
0
o EtOJ\/O
CISOzH
EtOJ\/O S0,CI
Atb, 93%
Ala (4-Chlorosulfonyl-2-methyl-phenoxy)-acetic acid ethyl ester
Sn, HCI i
n!
EtO/U\/O
EtOH, Dioxane
SH
Alc, 98%
5 (4-Mercapto-2-methyl-phenoxy)-acetic acid ethyl ester

According to Scheme A1, to a flask containing chlorosulfonic acid (15.0-

mL, 226 mmol) at 4°C was added ethyl (2-methylphenoxy)acetate A1a (10.0 g,
51.6 mmol) slowly. The mixture was stirred at 4°C for 30 min and room

10  temperature for 2 h, and then poured into ice water. The precipitated white solid
was filtered, washed with water, and dried under vacuum overnight to provide
14.0 g (93%) of A1b as a white solid; 1H NMR (300 MHz, 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 = 7.1 Hz, 3 H); MS (ES) m/z: 315 (M+Na+).
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General procedure 3 for alkylation of alcohols: To a suspension of NaH (20
ng, 0.50 nmml, 60%in mneral oil) in THF (1 mM ) was added a sol ution of

B2 (222 myo 2006880028101 ) in THF ( 1 nml ) at room t enper aPamrAIS208650831380 i n,

C2H51 (234 ng, 1.50 mml) was introduced. The reaction m xture was stirred
overnight, diluted wwth water, and extracted wth Et2q . The extracts were
dried, concentrated, and purifi ed by col um chronmat ogr aphy

(Et OAc/ hexane: 1/6) to give B3; 1H NWR (300 MHz, CDC 3) d 7.51 (d, J = 8.6

Hz,2H) 7.24 (d, J =1.7Hz, 1 H, 7.19 (dd, J =8 2.2 Hz, 1 H, 6.91
(d, J = 8.6 HIp asﬂptlorﬁoﬁﬁiwmm g 18.14mppo)) in BYOH (eoanLiwaszdﬂydM 25 (q, J

T3 sefebhor i 46 dgrars o Fidfowed P rogy @ Bpuiercges STt
(s . 3 H.g, BQ@r’rﬁﬁol) éorﬁoﬁwfbeHZl'he%nH)urelNéEBreﬂUxedlfor27hQadﬁzed Bite)) ; MS (ES)

495
[ 2- et réﬁ%plgm@moo mL), and 9 Itgreger'[%le fﬁrrgt%%jéjsr s?epzarétréd an%eeadbf,l s°

0| gor?%% %@%Wlt%l?Ufﬁé‘edhbn%dfﬂ?ééh’ﬁb?hb@@@m}e%gh%cg ?g a "

0 (dd,with wa&rAdrle&l Bnelipongemnyatee tcggw(ecB 5@ g£98%4 oﬁfﬂc;asrq;_'))/él@v\ggl (d, J =

o)
2
g 5’01@“’1&@& éf‘sr‘%?%(d;((h'ii) ﬁ)ﬁﬂgim(aﬁ)a‘a%’gﬁo 4593-1?)”)34‘2 P, (\r]n

géoéﬂ) 32'5')(«1,1 1 Hz, 2H)=224QsH3 H)31.8D:(t, M&(zﬁsmzrs ). 467 (MrNa+).
Exarrpl e

m

{4-
tr
(9
7.
8.
9

ound
2-{2- Met hyl - 4 [ 2- (4 trifluoromethyl - ghenoxymet hyl ) - but yl sul f anyl henoxy} -
propi oni ¢ acid Schene C g&emeAEe y yl]-p v}

0O 0 FsC
LAH, THE 1o /\C DIAD, TPP \@\
EtO OFEt
CF3 O/\COH

A2b, 80% A2c, 52%
A2a 2~(4-Trifl thyl-
-Ethvi- -1 .3-diol (4-Trifluoromethy
2-Ethyl-propane-1,3-dio phenoxymethyl}-butan-1-ol

1. MsCl, EtsN, CH,Cly EtO,C._ \@\
2. C82C03 o /©/
CHZCN, gig” O
A2d, 81°/
Alc SH 0

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

LIOH, THF, H,0 HOZC\/O@ /©/CF3
s/\Co

92%
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-butylsulfanyl}-phenoxy}-acetic acid

10

To a suspension of lithium aluminum hydride (101 mg, 2.66 mmol) in THF
(3 mL) at 0 °C was added diethyl ethylmalonate A2a (250 mg, 1.33 mmol)
dropwise. The reaction mixture was stirred at room temperature for 2 h,
quenched with water (0.1 mL) and 5 N NaOH (0.2 mL), diluted with water (0.6
15 mL), filtered through Celite, and washed the solid with MeOH/CH:Cl>. The filtrate
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{2-Methyl -4-[2-(4-trifluoronethyl-phenoxynet hyl) -

2-{2-Methyl -4-[2-(4-trifluoronethyl-phenoxynet hyl) -

but yI sul fwoybje/Eheaoxy}-acetic acid ethyl ester PCT/US2005/033137

but yl sul fanyl ] - phenoxy}-propionic acid ethyl ester 5 To a solution of A2d
(245 ng, 0.54 mmol) in THF (3 nL) at -78 OC was added 1 N solution of
lithiumbis(trinethylsilyl)amde in THF (0.54 ni, 0.54 mol) dropw se.
After 30 min, methyl trifluoronethanesul fonate (0.061 nL, 0.54 nmol) was
added. The reaction m xture was allowed to warmgradually to O OC over 1 h,
quenched waistdriesiatoncenémitar eed R rifiesibgobsnn cheamatageapBy e givestiQingh 0 Et 2q

br ovi e 660%) A2 SRR G068 TG Cath SyRltaaCh 6779 H 20 S T8,

2 H, 7. %@d(ﬂ+ﬂ§F715ﬁzeH)13wés72m (eﬂ(nﬂ144)$1:29(m22H;,094(ﬂ)J=6 90 (d,

J =28.8 , 4.65 (q,

4.19 (q, 735 Hzz3H)HMS (& /Z41©71(Mr‘f{\laz) ,H)2.99 (d, (9 :Ja 56H§ Hg H)l,H)z 20
(s, 35H, 1.96 (m 1 H, 1.60 (d, J5—6.8Hz, 3 H, 1.58 (m 2 H, 1.24
(t, J°= 6.1 Hz, 3 H), 0.94 (t, J =7.5 H, 3 H; M5 (ES) mz: 493 (M+Na
;} g:o Nﬁ/;nd 1T@%Lﬁaxtmfmmpegsgngm Déwimg!)gleifluoramethyipbenal ¢130 Mg, Exanpl e
(0 7 CobQommolf and apenyphosating {3 1o, .82 FnG) M THE Bty of, 5 [0

53 (m °@3 \h&s a@d&?dﬁé’@gr@p%zc&c%okﬁa@(162€mé (hdaozinrhbl) Thédnikayre 3 H),
1.95 (m H) 1 (1 3o NG (ES) i z:
465 (MNawgs stlr@daaip'p@mnem%ufﬁjogemm rg;lpiegi_wnh water and extracted wit

(2. mahY ledole? af FThe bldr a6 BRL B PSRAKHER) ehd oBinid SohfédrapRbd enoxy} - p
to prowde 134 mg (67%) of A2c; "H NMR (400 MHz, CDCl3) 5 7.54 (d, J = 8.8
Hz, 2 H), 6.97 (d, J = 8.8 Hz, 2 H), 4.05 (m, 2 H), 3.80 (dd, J = 10.8, 4.4 Hz, 1 H),
3.74 (dd, J = 10.8, 6.5 Hz, 1 H), 1.94 (m, 1 H), 1.50 (m, 2 H), 1.00 (t, J = 7.5 Hz,
3 H); MS (ES) m/z: 249 (M+H").
15
General procedure 1 for the formation of thioether:
To a solution of A2¢ (143 mg, 0.577 mmol) in CH2Clz (3 mL) at 0 °C were
added Et;N (0.162 mL, 1.16 mmol) and methanesulfonyl chloride (93 mg, 0.81
mmol). The mixture was stirred at 0 °C for 30 min and room temperature for 1 h
20 and diluted with saturated NaHCOs. The organic layer was separated and the
aqueous layer was extracted with CH2Cl2 (x 3). The combined organic phases
were dried and concentrated to provide the mesylate.
A mixture of the above mesylate, (4-mercapto-2-methyl-phenoxy)acetic
acid ethyl ester A1c (197 mg, 0.872 mmol), and Cs,COs3 (472 mg, 1.45 mmol) in
25  CHsCN (5 mL) was stirred at room temperature for 3 h. Water was added and
the mixture was extracted with Et;0. The combined organic layers were dried,
concentrated, and column chromatographed (EtOAc/hexane: 1/10) to provide
213 mg (81%, two steps) of A2d,; "H NMR (300 MHz, CDCl3) § 7.50 (d, J = 8.6
Hz, 2 H), 7.19 (d, J = 1.8 Hz, 1 H), 7.15 (dd, J = 8.4, 2.2 Hz, 1 H), 6.89(d, J = 8.6
30 Hz, 2 H), 6.56 (d, J = 8.4 Hz, 1 H), 4.56 (s, 2 H), 4.25 (q, J = 7.1 Hz, 2 H), 4.01
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Compound 2, 54%fo a solution of 2-brono-2-nethyl-propionic acid ethyl ester
(8.27 mM __, 64 mmol) and o-net hyl -phenol (7.60 g, 70.2 mmol) in di oxane (100
m ) was wodea/G3R2€C3 (31 .25 g, 96 mml ). The m xture was/usedosozad7 at 100
OC 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 NaCH After drying, the solution was concentrated to give 9.69 g
(68% D1; 1H NWR (300 MHz, CDCI3) d 7.13 (d J =7.3 H, 1 H, 7.03 (t, J =
7.6 Hz, 1 H, 687(t,J—73Hz 1 H, 6 (d, J =8.2 Hz, 1 H, 4.24
(q, J = T 2Hd), 3D0HdL J= 03 Hz 2 16),13)21 (s, §9H)(§ oas(rp) 1 H). 089 (M, 2H)= 7.1 He).

D2 2-(4- I b t hyl t
2 2ot (1528007 7 R g R R P Tea ! R SR R F10 VENeD) 051 ol ot
0 0C, The tenperature was allowed to warmto roomterrperature and stir for
1 h : t , th ion, m d int Th lid
was 111t detPrabRrovadlart B PR Xdos g el IR SSITETT AR (300 M.
CDCl 3 d 7. 8az'l<odalsﬂ)uﬂogoﬁAbB(1§4ﬁ99 0729215n(*rﬂg)|n3ﬂ-ﬁ:(32|91,l_ an8etl, whsH), 6. 67

(d, J°= 8.8 , 2.31 (s, 3. H, 1.70 (s, 6
H . 1.22 gdded.e M LIOHH£). 58m(05®mmtzl) §hgwmmws stirred for 2 h,

ol o AR IR GSBB ko TH 005 BRIV SISk ol To @

concentrated, and purified by column chromatography (CH2Clz/MeOH: 10/1) to
give 113 mg (90%) of {2-methyl-4-[2~(4-trifluoromethyl-phenoxymethyl)-

10  butylsulfanyl]-phenoxy}-acetic acid; "H NMR (300 MHz, MeOH-d4) § 7.53 (d, J =
8.6 Hz, 2 H), 7.18 (s, 1 H), 7.15 (m, 1 H), 6.96 (d, J = 8.6 Hz, 2 H), 6.66 (d, J =
8.1 Hz, 1 H), 4.55 (s, 2 H), 4.04 (m, 2 H), 3.00 (d, J = 6.3 Hz, 2 H), 2.16 (s, 3 H),
1.92 (m, 1 H), 1.58 (m, 2 H), 0.94 (t, J = 7.5 Hz, 3 H); MS (ES) m/z: 451
(M+Na+).

15

Example B

S/Y\O

{4-[2-Ethoxy-3-(4-trif|uoromethy|-phenoxy)-propyIsquanyI]—Z-methyI-phenoxy}-acetic acid
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(4M 7.8 mM_, 31.2 mol) and tin powder (3.7 g, 3 1.2 mmol). The m xture
was refluxed for 3 hours and then poured into ice. The agueous sol uti onwas
extract edwoi2006/03k2¢€1 2 (50 m _ x 3). The organic | ayers weraSe@siosiied and
dried over Na2SO4. After filtration, the solution was concentrated to give
3.37 g (~ 100% D3; 1H NWR (300 MHz, CDCI3) d 7.12 (d, J = 2.0 Hz, 1 H)
7.00 (dd, J = 8.4, 2.4 Hz, 1 H, 6.56 (d, J =84 Hz, 1 H, 4.23 (q, J
7.1 Hz, 2 H13.31 (s, 1 H, 2.1 8¢(s, 3H, 1.57 (s, 6 H, 1.25 (t, J
7.1 Hz) M5 (ES) mz: 255 (MkHH) . D4

2- Methyl -2-{2-methyl -4-[2-(4-trifi u%?*@ﬁ@tﬁ]yl phenoxynet hyl ) -

but yl sul fanyl ] - phenoxy} - propi oni c acid et hyl ester To a sol ution of
4-trifluoronethyl -phenol (510 mg, 3.14 nmol), éthI prespnEF 1 | 3-di ol

(500 ng, 4.7 u-‘s' nd Dl A@s{c@g’)ﬁo%e 3.14 _) was
added Ph P 3y, |rr| n ht, the

sol ution was il uted vmth et her (40 n1 hed 7@% The
organi c |l ayer was then dried and concent féuv@ ve 107° SHhe crude

product. To the above internediate (-~ 5% meﬂﬁvl) x.r mmol) in CH2Cl 2 (10
m _) at 0 C was added Et3N (0.75 m _, 5.4 rrrml) and then MeSQ2C1 (0.32 nl
4.15 mmol ). The m xture was stirred at 0 OC for 10 m nutes and then room

t enper at for) 2 hours. After cepcentratiOfig,ct N® crude product vasr
i 30

purified hromatog y (B‘G’d 22|n h 188 ng of
crude internedia X ude |Fpmerrred| ate ( 8ol ), D3
(171 mg, 0.67 gy g5% OH

LiOH, THF, H,O HOQC\/O@\ /©/CF3
S/\(\O
OEt

92%
{4—[2-Ethoxy—3-(4-triﬂuoromethyI-phenoxy)-propylsulfanyl]-2-methyl-phenoxy}—acetic acid

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

chloromethyloxirane (11.2 g, 121 mmol), and Cs2CO3 (15.7 g, 48.2 mmol) in

5 dioxane (8 mL) was refluxed for 3-4 h and then allowed to cool to room
temperature. Water and Et,O were added, the organic phase was separated,
and the aqueous phase was extracted with Et0. The combined organic layers
were dried, concentrated, and column chromatographed (CHzClz/hexane: 1/1) to
provide 8.40 g (80%) of B1; "H NMR (300 MHz, CDCl3) § 7.55 (d, J = 8.5 Hz, 2

10 H), 6.99(d, J = 8.5 Hz, 2 H), 4.29 (dd, J = 11.1, 3.0 Hz, 1 H), 3.98 (dd, =111,
5.8 Hz, 1 H), 3.37 (m, 1 H), 2.93 (m, 1 H), 2.77 (dd, J = 4.9, 2.6 Hz, 1 H).

To a mixture of B1 (2.57 g, 11.8 mmol) and (4-mercapto-2-methyl-
phenoxy)acetic acid ethyl ester A1c (4.00 g, 17.7 mmol) in THF (20 mL) was
15 added 1.0 M tetrabutylammonium fluoride in THF (0.44 mL, 0.44 mmol). The
reaction mixture was stirred at room temperature for 1.5 h, heated at 60 °C for 1
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mml ) and Cs2C38 (438 ny, 1.34 nmmol) was mixed in CH3CN (10 nmi). ' After
stirring for 1.5 hours, the solution was added water-ether, extracted the
aqueous paotzo@vn3ze28h et her (20 mL x 3). The organi ¢ ext PATIUSCINS/03&EBE

coll ected and dried over Na2SO4. After filtration, the filtrate was
concentrated and then purified bycol um chromat ography (Et OA . hexanes =
1:20) to give 108 ny (10% for 3 steps) of D4; 1H NWR (300 MHz, CDCI3) d
7.51 (d, J = 8.6 Hz, 2H),716(d J = 2.0 Hz, 1H) 706(dd,J:8.5,

2.4 Hz, 1 H), 6.91 (d, J = 8.6 He, 2H£,656(d, 1 H, 4.23
|(_é] % ;) h, tomtentated, and. mmfl(addby Qplurzac ronzatggmahyjog)ve @4@@ (@5{’/0) of;] = 6.4
1
L2 1o b o o8y o7 i Bk e, kRS It O Dy
20@&& #?@9158%4 23Hz t1 H% I6 .89 (d, Jt h88th 2 H), 6.58 (d, J = 8.4 Hz, 1
ri fluorome
butyl sul f|'zb)n915]&(l§h%¥r5x9]?—4p(ﬂo-ﬂ)rc7n1 Hzagity), é&%ﬂ) dﬁﬂ%(%ﬂ%% Brelf ed
‘23' JoL g;’g?%gﬁ‘ﬂ) QDO‘AC@Q f%é%ﬁ;@'g'@oégﬁjwﬂém 1“41%2@@6 gld(g 5\%
= 8.6 Hz¥D), H)28 (6. J79 7(tHz,)3 )8V (ES) rad) 467 (\d2Nan), 2 H), 3.03 (d J 6.8
5|z, 3 E)agléiés lv?é l(_DEé)Z gf - 111525 (m 1 H11.64 - 1.56 (m 8 H)10.96 (t,
= z: M H+) . EX I
2-{4-[2-Et hoxy-3-(4-trifluoronet hyl( %)n?xy) g?gme/l Eul fanyl ] - 2- et hyl phenox
y}- rretcﬁ@merfamrep@wr@ it gdyfation of a%f

To a suspension of NaH (20 mg, 0.50 mmol, 60% in mineral oil) in THF (1
10 mL)was added a solution of B2 (222 mg, 0.500 mmol) in THF (1 mL) at room
temperature. After 30 min, CoHsl (234 mg, 1.50 mmol) was introduced. The
reaction mixture was stirred overnight, diluted with water, and extracted with
Et,0. The extracts were dried, concentrated, and purified by column
chromatography (EtOAc/hexane:1/6) to give B3; "H NMR (300 MHz, CDCl3) &
15 7.51(d,J=8.6Hz 2H),7.24(d,J=1.7Hz, 1H),7.19 (dd, J = 8.4,2.2 Hz, 1 H),
6.91(d, J = 8.6 Hz, 2 H), 6.57 (d, J = 8.4 Hz, 1 H), 4.57 (s, 2 H), 425 (q, J = 7.1
Hz, 2 H), 4.15 (dd, J = 9.9, 4.3 Hz, 1 H), 4.07 (dd, J = 9.9, 5.1 Hz, 1 H), 3.76 (m,
1 H), 3.61(q, J = 7.0 Hz, 2 H), 3.13-3.11 (m, 2 H), 2.23 (s, 3H), 1.29 (, = 7.1
Hz, 3 H), 1.18 (t, J = 7.0 Hz, 3 H); MS (ES) m/z: 495 (M+Na").
20
Following general procedure 2 in Example A gave {4-[2-ethoxy-3-(4-
trifluoromethyl-phenoxy)-propylsulfanyl}-2-methyl-phenoxy}-acetic acid (92%) ; H
NMR (300 MHz, CDCl3) § 7.51 (d, J=8.7 Hz, 2 H), 7.23 (s, 1 H), 7.20 (dd, J =
8.4,2.1 Hz, 1 H), 6.91 (d, J = 8.6 Hz, 2 H), 6.59 (d, J = 8.4 Hz, 1 H), 4.61 (s, 2
25 H),4.14 (dd, J = 9.9, 4.4 Hz, 1 H), 4.08 (dd, J = 9.9, 5.0 Hz, 1 H), 3.77 (m, 1 H),
3.61(q, J = 7.0 Hz, 2 H), 3.20-3.07 (m, 2 H), 2.21 (s, 3 H), 1.19(t, J=7.0 Hz, 3
H); MS (ES) m/z: 467 (M+Na").

Example C
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2-{4-[2-Hydroxy-3-(4-trifluoronethyl-phenoxy)-propyl sul fanyl]-2-m
et hyl - phenoxy}-2-net hyl -propionic acid ethyl ester To a sol ution of
2- (4-trifwoan@mstdrgl - phenoxymet hyl ) - oxi rane (299 ny, 1. ®CTruoseéos/0331d7 D3 (348
ng, 1.37 mmol) in anhydrous THF (10 nL) was added TBAF (137 ng, 0.137

mmol ). After stirring overnight, the solution was concentrated and the
product was purified by columm chromatography (20% Et OAc i n hexanes) to
give 191 nmg (31% of conpound E1; 1H NMR (300 MHz, CDCI3) d 7.53 (d, J

8.6 Hz, 2 H), 7.24 (d, J = 2.0 Hz, 2 H), 7.13 (dd, J = 8.4, 2.3 Hz, 2 H),
6.92 (d, J = 8.6 Hz, 2 H, 6.57 (d,|J =8.5 Hz, 1H), 4.24 (g, J = 7.1 Hz, 2
H, 4.08 - 4.02 (m 3 H),@z?eh/- (m 2 H, Cta, 3 =2.0Hz, 1 H,
2.17 (s, 3 H), 1.58 (s, 6 H, 1.2 J=17.1 3 H; MS (ES) mz: 495

(M+Na + SAQ\O
.2-{4-[2-Ethoxy-3-(4-trifluoronethyl-phenoxy)-propyl sul fanyl]-2-neth

yl - phenoxy} - 2- met hyl - propi oni ¢ aci d eblybungster To a solution of E1 (148
ng, 0.313 mol) in anhydrous THF ( 1 nl ) at -78 C was added NaHVDS ( 1 M
in THF, 0.313 sometfy-31Barmmiblomamgl-phekdkgmdth-batysuifan@]-@bBoxypmrbpionicddder
stirring 10 mnutes, the solution was then allowed to warmto 0 OC and
continue stirring at 0 C for one hour. Ether was added and the sol ution was
washed with water and then satur atSdnegig Ene. After dry over Na2SO4 and
concentration, the crude product was purified by colum chronat ography

( Et OAc: hexanes 20:1) to give 80 ng (51% of conpound E2; 1H NWMR (300 MHz,

CDCl 3Ft@C J =8.6 Fte, 21 H, 7. 1@:}@@9%
= 8.5 Hz, ,

Hys "7.21 (d
= 8.5 2.3 Hz,..1lH), 6.93 ( = gHMRE MeOTH) 6 86 (
A2d, 81% C1, 25%

4.23 (q, J = T. , H0 47 - 4708 (m 2°H), 3.76
= 6.9 Hz,

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

LIOH, THF, H,0 HOZCTO@ /©/CF3
S/\CO

91%
Compound 1

5 To a solution of A2d (245 mg, 0.54 mmol) in THF (3 mL) at -78 °C was
added 1 N solution of lithium bis(trimethylsilyl)amide in THF (0.54 mL, 0.54
mmol) dropwise. After 30 min, methyl trifluoromethanesulfonate (0.061 mL, 0.54
mmol) was added. The reaction mixture was allowed to warm gradually to 0 °C
over 1 h, quenched with saturated aqueous NaHCOj solution, and extracted with

10  Et,0 (x 3). The extracts were dried, concentrated, and column chromatographed
to provide 64.5 mg (25%) of C1; "H NMR (300 MHz, CDCl3) 4 7.51 (d, J = 8.8 Hz,
2 H), 7.18(d, J= 1.8 Hz, 1 H), 7.12 (dd, J = 8.5, 1.8 Hz, 1 H), 6.90 (d, J = 8.8
Hz, 2 H), 6.55 (d, J = 8.5 Hz, 1 H), 4.65 (q, J=6.8 Hz, 1 H), 4.19(q, J = 7.1 Hz, 2
H), 4.01 (m, 2 H), 2.99 (d, J = 6.5 Hz, 2 H), 2.20 (s, 3 H), 1.96 (m, 1 H), 1.60 (d, J

15 =6.8Hz, 3H), 1.58 (m, 2 H), 1.24 (t, J = 6.1 Hz, 3H), 0.94 (t, J=7.5 Hz, 3 H);
MS (ES) m/z: 493 (M+Na®).
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2H, 32.11(d, J =5.7Hz, 2 H, 2.16 (s, 3 H, 1.57 (s, 6 H, 1.24 (t, J
= 7.1 H, 3H, 1.18 (t, J =7.0Hz, 3 H; M5 (ES) nmz: 523 (M+Na+)
2-{4 [ 2- BVDaRY6/B2¢24- t ri f | uor onet hyl - phenoxy) - pr opyl sul f 20y1(s2005/033137
2- met hyl - phenoxy} - 2- et hyl - propi oni ¢ acid To a solution of E2 (65 ng, 0.13

mmol) in THF ( 1 m_) was added NaCH (480 ng, 12 nmmol) in MeOH - H20 (2:1
by volune, 3 nlL). After stirring for 2 hours, the solution was acidified by
1 NHC. The solution was then extracted with ether (10 nL x 3). The

ic | d dried Na SO a d trated. Th

o oot S BauRd . (BT It 5B R TOwig caer ) Gy atire 209 NooH |

?;2052)_ g (E)ainY;ﬂe‘lfQ ngmmm?éomﬂmzomgfb $.49 O(aHJ N%@9W1lf§@cmgzd (7j 5%
8.6 Hz, 7208-l)dJGTZ@l'tZd1|1ﬂ) 6.99 (@, IJ12=8§H=Ijz,24I-|)Lﬁ52¢t106=8mH2,1—9'I) 8538 (m 2

(& 6 vy, @ 18 podink 2 28 (45 4R 2E) B3 S BB R it at 1 o

and Adsi ni1s52-a162q0m, Bid), 0083 @NY =CRAHN B3AS); MS ( E@)ﬁrlﬁ/zi%sé(wﬁwaﬁ?ﬁ s and are
therefore useful in treating or inhibiting the progression of PPAR delta

medi ated conditions, such as di abetes, car di ovascul ar di seases, Metabolic X

Syndrome, hyperchol esterol em a, hypo-EHhnefopest erol em a,

hyper - LDL- chol esterol em a, dyslipi dem a, at eroscl erosis, obesity, and

conplications thereof. For iYhst anc corrpl i cations of di abet es include such
l-

condi tions as neuropathy,, , and ret| --... The invention
features a nethod for treal ect vmth AR delta
Compound2

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

Scheme D
O X i
0] HO
Br 0 0o CISOsH -0 °
0 —_—
Cs,CO3, dioxane SO,CI
D1, 68% D2, 47%

o)
SnCly, HCI /\O&O
—_—
EtOH SH

D3, 100%

CF3
1. /©/ , DIAD, PhgP, CH,Cl /\o& Fs
HO/D/\OH HO

2. MsCl, EtsN, CH,Cl

A2b 3. D3, Cs,C0O5, CHLCN
52003, 3 D4, 10% for 3 steps
0
—_— -
THF S (0]

pa

10 Compound 2, 54%
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medi at ed di sease, said nmethod conprising adm nistering to the subject a
therapeutically effective amount of a pharmaceutical conposition conprising
a conpoumaoahoddseo2snventi on. The invention al so provi de®Ca/useddsos318Dr
treating or inhibiting the progression of diabetes or inpaired glucose
tolerance in a subject, wherein the nmethod conprises admnistering to the
subject a therapeutically effective anount of a pharmaceutical conposition
conprising a conmpound of the invention. The conpounds of the present
invention may be fornmulated into various pharmaceutical forns for

adni ni st r at i ofopusplaties of 2erpmepmetnylasepiphisraaid ety esterd8@fddkt Pons, an

ef fective ampunt, of articu o} i i i sal t
form as "frﬂgﬁz%'f’i(?/'@el ‘PQ&P%‘n‘iﬁ#OSgi W-?%ﬁ’é’ﬂ)y'ﬂﬁﬁ@gag‘e\?&ﬁpﬁﬁgm’ggﬁ%’?gﬂt ically
accept ablea,ea,'(3¢125 § 96 hmel). Mhe hitk@re waisdeflured et ¥100f°C éoms hoependi ng on
the formof preparation desired for adm nistration. These pharnaceuti cal

conposi t iAftes capkingidewn albleysalvent WasaeYaPQERIgd sINSF MAUHM o bP@ residug WASpl v, for
PO i D Ci o et . A
ora g mdg%??\{eﬁ W%h%(rﬁo@ﬁ({g g’rﬂ%r{ertﬁé s'oﬂl)}ﬁﬁ \WtQ wgéﬂede%ﬂ/gﬁgll N NAOPY ¢F@dr! ng the

conpositi orm any of e usual rmaceut | cal nmedia may
be enpl oyieying, Tthes solutich wisnadresentrgted td giveod 168, g dP8UNAPE ThNMRe(30Pke in

and sl utMEAcoDSk) sol 14 (@af Pries bzs o $0AE SEEHE 1gaF o S PR 811
| ubri cantg, 1bH5‘,CB§gg () 181008 A 1101 28 0R1S =04 HAQ H),kE28 s (BB cR50 Of

powders, prlls, ules an ablets. I'n view of their ease in
admi ni st (s} 6 i), 1.25I0, =57 Artdz)capsul es represent the nost advant ageous or al
dosage unit form in which case s@jid pharmaceutical carriers are generally

D2

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

SO,CI

CISOsH (15.2 mL, 0.229 mol) was slowly added to D1 (11.3 g, 0.051 mol)

at 0 °C, The temperature was allowed to warm to room temperature and stir for 1
hour. Upon stirring, the reaction mixture was poured into ice. The solid was
filtered and vacuum dried to give 7.7 g (47%) of D2; "H NMR (300 MHz, CDCl3) &

15 7.82(d, J=2.5Hz 1H),7.75(dd, J= 8.9, 2.5 Hz, 1 H), 6.67 (d, J= 8.8 Hz, 1 H),
4.23(q, J = 7.1 Hz, 2 H), 2.31 (s, 3 H), 1.70 (s, 6 H), 1.22 (t, J = 7.1 Hz); MS (ES)

m/z: 343 (M+Na").
@]
/\O/U><O\E>\
SH
D3

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

20 To a solution of D2 (2.0 g, 6.25 mmol) in EtOH (7.8 mL) was added HCI-
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
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enpl oyed. For parenteral conpositions, the carrier will usually conprise
sterile water, at least in large part, though other ingredients, for
exanpl e, wo2ad6h3z@Bubility, may be included. Injectabl eprsmiusteosnsii3for
exanple, may be prepared in which the carrier conprises saline solution,

gl ucose solution or a mxture of saline and glucose solution. Injectable
suspensions may al so be prepared in which case appropriate liquid carriers,
suspendi ng agents and the |like may be enployed. In the conpositions
suitabl e for percutaneous adm nistration, the carrier optionally conprises
a penet r avasexteadies ovithgCHaClat(5antl ¥r3)a e ergenis agens; ‘Mgrea@ﬁﬂ?'!‘eé@tnﬂonal ly

conbi ned wi th suita addi t4 f j ] td , wWhich
St vee o NERCE. et itord thé B Y bShEiediPgRE IS &l
ﬁdldi ]E i ?/e]§(~r1mo%)a93;! iH m\,ﬁa (3(})1) [ﬁdm;jGtEIIJ)E&T.OB (doJ tmﬁo $ka, 1 H)nd/00r(ddpy =be 1
e u or preparing the desired conpositions. These co Si.t]
admpni st e?r-édg-ﬂdgz,a‘r i|‘8u§-5@e(§is:/ =84 Hzak H, f"fzén@de’r'_h%ﬂ &t gﬁ% 3 1232 (r)r?}lonfa

; X e g _ | d t
Therr S nod Lol b, A G B T oy < PR . S e are more

suitable in the preparation of aqueous conpositions. It is especially
advant ageous to formul ate the af orenenti oned pharmaceutical conpositions in

dosage unit formfor ease ¢f m pi stration and unég ormty of dosage.
Dosage unit form as us€dgn cification ei'n refers to physically
t

di screte units suitable as dam osage g unit containing a
predeterm ned quantity of active |ng§edientocalculated to produce the
desired therapeutic effect in associatien with the required pharmaceuti cal
carrier. D4

2-Methyl-2-{2-methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-
butylsulfanyl]-phenoxy}-propionic acid ethyl ester
To a solution of 4-trifluoromethyl-phenol (510 mg, 3.14 mmol), 2-ethyi-
propane-1,3-diol (500 mg, 4.71 mmol) and DIAD (634 mg, 3.14 mmol) in CH.CI;
10 (10 mL) was added PhsP (833mg, 3.14 mmol) under Na. After stirring overnight,
the solution was diluted with ether (40 mL) and washed with 1 N NaOH. The
organic layer was then dried and concentrated to give 107 mg of the crude

product.

15 To the above intermediate (~ 530 mg, < 2.54 mmol) in CH2Cl> (10 mL) at 0
°C was added EtsN (0.75 mL, 5.4 mmol) and then MeSO.Cl (0.32 mL, 4.15
mmol). The mixture was stirred at 0 °C for 10 minutes and then room
temperature for 2 hours. After concentratioh, the crude product was purified by
column chromatography (50% CHzCl> in hexanes) to give 188 mg of crude

20 intermediate.

The above crude intermediate (183 mg, ~ 0.56 mmol), D3 (171 mg, 0.67
mmol) and Cs2CO3 (438 mg, 1.34 mmol) was mixed in CHzCN (10 mL). " After
stirring for 1.5 hours, the solution was added water-ether, exiracted the aqueous

25  portion with ether (20 mL x 3). The organic extractions were collected and dried

over Na,SO,. After filtration, the filtrate was concentrated and then purified by

58



Exanpl es of such dosage unit fornms are tablets (including scored or coated
tabl ets), capsules, pills, powder packets, wafers, injectable solutions

or suspenswonsgé/ae@spoonf ul s, tabl espoonfuls and the |i kecTarsdoesmegiiegat 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,

i norgani ¢ acids such as hydrohalic acids, e.g. hydrochloric or hydrobronlc
aci d; sulcblun'm chrcbmaiogram‘lwéﬁiﬁlﬂd kexangs el 2&1&9 8t4edd98 gpadr§anier dci ds

such as, for .e ro o] t, G pyLuvi c,
oxal i c, REERA % ifbn‘p @N@R&OW@FCBB@&}%T g){qa ?)éaé;%t%ér:tzair_l? -H ' r‘lyc

met hanestﬁ O i §.H evmauufmscz 4b¢ilZIeH)?SBJ§)f (ks 8L6 HIZ,UEH'BSGLBBQGJ &=
cyclamc, salicyli ~ami nosal i c aI noi C an% Q U’ﬁ 38 (dS The term
addi ti on &aHz, él"i)o4<?&1(1§lr Vseb 1thive 'd) \ﬂaQ WdyeiTh2% R Hestds2804dnb5unds, as
well as t bheyt @, f ch sel ar® froy =exanpl e
hydr ases é@l‘%o? ? §h§ H)‘F}“Qﬁ({“kg%4 nvfe)fi e1 ?mt h%ggéﬁﬁgﬁ)r m ca{I be

convert ed. DYzt Bedl, OEdt (1 +17.4HzaB H)j MSESen/zt 87 PdsNaflor m St er eoi someri ¢
forms define all the possible isoneric fornms which the conpounds of Fornul a
(I') may possess. Unless otherwi se nentioned or indicated, the chem cal

desi gnati on of corrpounds enot es the mxture of all possible

stereochem cally isoneri said m xtures coekgl ning all diastereoners
and enanti oners of the Iar struc re in particular,

st ereogeni ¢ centers may ha e\t Uor/LS) if | guration;

compound 4
#26171158#

2-Methyl-2-{2-methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-
butylsulfanyl]-phenoxy}-propionic acid
Compound 4 (54%) was prepared following general procedure 2 in
10 Example A; "H NMR (300 MHz, CDCl3) 8 7.51 (d, J = 8.6 Hz, 2 H), 7.17 (s, 1 H),
7.10 (d, J = 8.4 Hz, 1 H), 6.91 (d, J = 8.6 Hz, 2 H), 6.70 (d, J = 8.4 Hz, 1H), 4.02
(m, 2H),3.03(d, J=6.8Hz, 2 H),2.15(s, 3 H), 2.03 —1.95 (m, 1 H), 1.64 - 1.56
(m, 8 H), 0.96 (t, J = 7.5 Hz, 3 H); MS (ES) m/z: 455 (M-H").

15 Example E

0]
CF
OEt

Compound 3

2-{4-[2-Ethoxy-3 ~(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-
phenoxy}-2-methyl-propionic acid
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substituents on bivalent cyclic saturated radicals may have either the cis-
or trans-configuration. The invention enconpasses stereochemcally isoneric
fornms i ncwodnes3eh2ast er eoi soners, as well as m xtures treraskooso3any
proportion of the disclosed conpounds. The discl osed conpounds may al so
exist in their tautoneric forns. Such forns although not explicitly
indicated in the above and followi ng fornulae are intended to be included
wi thin the scope of the present invention. Those of skill in the treatnent
of disorders or conditions nediated by the PPAR delta could easily
determ ne the effective daily aﬁﬂﬁﬁme¥r0n1the test results presented
hereinafter and other information. In general it is contenplated that a
therapeutically effective dose woyl d be from 0.001 ng/kg to 5 ng/ kg body
wei ght, nore prefer@\}gly fromO 01 6k to 0.5 ny/ cbpdy“”’@léi(c@ﬁﬂz It may be

appropriate to E?Tm T HET aIIy efflve~dese—as—%>v\o, t hree,
four or oses &, Tppr opr i ate 3 oughodtFQ™e day. Said

sub- doses nay pe fornul ated as unit dosage f@rims for exanple, containing
0.05 ng to 25 rrg or 750 ng, and in particlH'&%0.5 to 50 ng of active

i ngredi ent per unit dosage form Exanples include 2 ng, 4 ng, 7 ng, 10 ny,
15 ng, 25 ngo and 35 ng dosage forms. Conpoun of the invention may al so

be prepared (el ease op~suFgut aneous Q.{o rmal pat CFs
f or mul at i on§ sed co -@ g ay or other
t opi cal or |nhaI a e §onfulkatYons. MiPEERRCt dosage an muency of

adm ni stration depends &% the particular conmpound of Formula (I ) used, the
particul ar condition bei2fg%treat ed, C°mP°""d3 65

KT

E1
2-{4-[2-Hydroxy-3-(4-trifluoromethyl- phenoxy) -propylsulfanyl]-2-m
ethyl-phenoxy}-2-methyl-propionic acid ethyl ester

To a solution of 2-(4-trifluoromethyl-phenoxymethyl)-oxirane (299 mg, 1.37
5 mmol) and D3 (348 mg, 1.37 mmol) in anhydrous THF (10 mL) was added TBAF
(137 mg, 0.137 mmol). After stirring overnight, the solution was concentrated
and the product was purified by column chromatography (20% EtOAc in
hexanes) to give 191 mg (31%) of compound E1; "H NMR (300 MHz, CDCl3) &
7.53(d, J=8.6 Hz, 2 H),7.24 (d, J=2.0 Hz, 2 H), 7.13 (dd, /= 8.4, 2.3 Hz, 2 H),
10 6.92(d, J=8.6 Hz, 2 H), 6.57 (d, J = 8.5 Hz, 1H), 4.24 (9, J=7.1 Hz, 2 H), 4.08
— 4.02 (m, 3 H), 3.16 - 3.01 (m, 2 H), 2.69 (t, J = 2.0 Hz, 1 H), 2.17 (s, 3 H), 1.58

(s, 6 H), 1.24 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 495 (M+Na*).
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the severity of the condition being treated, the age, weight and general
physi cal condition of the particular patient as well as other nedication

t he pati ewO 20@y03b@23t aki ng, as is well known to those skipClras2e08/083187 art .
Furthernore, it is evident that said effective daily amount may be | owered
or increased depending on the response of the treated patient and/or
dependi ng on the eval uati on of the physician prescribing the conpounds of
the instant invention. The effective daily amount ranges nentioned herein
are therefore only guidelines. The next section includes detailed
information relating to theQuse of |the disclosed conpounds and

conposi tions. E. Use The cqueyrds of the presenp i nGEntion are
pharmaceutically active, @ as PPA agoni sts and preferably
as PPAR al pha/del ta dual agoni sts™>Acwor hyngao~one aspect of the

i nvention, the conpounds are preferably sekecti ve PPAR del ta agoni sts,
having an activity index (e.g., PPAR d& ta potency over PPAR al pha/ ganma
potency) of 10 or spre.eyRRAs-PLEiRFAYI-phenoxdPpropyRuliaafll-2meth00 or nore.
According to another ‘aspgghencky)2-heiypsrdpetic adicetiladter PPAR al pha and PPAR
delta agoni sts. According to the invention, the disclosed conpounds and

conposi tions ; ’ nﬁg?“ﬁ ¢ L QR i Wt h,
t he treat nent aif)cf? ggﬁ%ub ﬁiggr(gegnt ,Oth\? mwﬂzlﬁéqwmﬁgﬁﬁmﬂoﬁﬁnd
di seases: @haseddedyparMOSs (M in ThiFe-0c31himt.al0.3t3ommalpane Ht@Tshade 1|

hyperli pi dem_a, hypertension,, CAD (coronary artery disease),
a%lﬁer OS(F3)| '@909?351,3. %&Qﬁhar‘\ﬁeﬁeﬁ'ﬁﬂrf%@e@%{m%; 8i ?ﬂ?‘é@h?’vgrﬁa@?éea&l?&ed to
hyper ghol g3t ev8H & aRAESORYRES Shiirfgy4E6 °888t 8ne hour. Ether was added and

the solution was washed with water and then saturated saline. After dry over

Na,SOs and concentration, the crude product was purified by column
chromatography (EtOAc:hexanes = 20:1) to give 80 mg (51%) of compound EZ2;
"H NMR (300 MHz, CDCl3) & 7.52 (d, J = 8.6 Hz, 2 H), 7.21 (d, J = 2.0 Hz, 1 H),

10 7.11(dd, J = 8.5, 2.3 Hz, 1 H), 6.93 (d, J = 8.6 Hz, 2 H), 6.56 (d, J = 8.5 Hz, 1H),
4.23(q, J=7.1 Hz, 2 H), 417 — 4.08 (m, 2 H), 3.76 (m, 2 H), 3.60 (q, J = 6.9 Hz,
2 H), 3.11 (d, J = 5.7 Hz, 2 H), 216 (s, 3 H), 1.57 (s, 6 H), 1.24 (1, J=7.1 Hz, 3
H), 1.18 (t, J = 7.0 Hz, 3 H); MS (ES) m/z: 523 (M+Na™).

Compound 3
2-{4-[2-Ethoxy-3~(4-trifluoromethyl-phenoxy)-propylsulfanyl]-
15 2-methyl-phenoxy}-2-methyl-propionic acid
To a solution of E2 (65 mg, 0.13 mmol) in THF (1 mL) was added NaOH
(480 mg, 12 mmol) in MeOH — Hz0 (2:1 by volume, 3 mL). After stirring for 2
hours, the solution was acidified by 1 N HCI. The solution was then extracted
with ether (10 mL x 3). The organic layers were combined and dried over

20 Na»SO; and concentrated. The crude product was then purified by column
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type Il diabetes, insulin resistance, inpaired glucose tol erance,
dyslipidema, and | ow HDL-C. Preferred conpounds of the invention are
useful i rwbaeswisa3serum | evel s of | owdensity |i poprot @ecmaseadlo3137
integnedi ate density |ipoprotein (I1DL), and/or snall-density LDL and ot her
at her ogeni ¢ nol ecul es, or nol ecul es that cause atherosclerotic
conplications, thereby reducing cardi ovascul ar conplications. Preferred
conpounds al so are useful in elevating seruml|evels of high-density

| i poproteins (HDL), in lowering serumlevels of triglycerides, LDL, and/or
free fat tchraoatdgraphy (16%aMsOdr Gt tpcﬂ'V%%QMQa(@%Vﬁg}*pﬁ%Hﬂ“@ﬁLﬁzose

(FPGQ / Hb . |, pha- i ,seas ! ro ket abolic
Syndr OW%C%VIEP&@IO% i aCBﬁaﬂﬁtﬁgagg gr_eggdrrl%cé "B'g:@ﬂgsd 1i ﬂz’ufl'(?%?(?’e‘g/?st ance,

i npai red & apf ﬂ%)ﬂbwe./ = g BeH4, 12 Hi, 020 €8, J a8 Has CHE 0T s, 4.00 (makcohol i ¢
st eat ohepatitis, perchol est erol em a, hypert riégl ngri %m' a n:}nl w HDL- C.
61Accor dibhg 3t78 Gﬂegéﬁp@@t" (6 Jthé-Q Rgedtilon; 16 1 1# | 8 d%’(ﬁr&@ s may be
used i.n r eaLli r ol Ad i ] f sion of a PPAR-delta
medi aéedalcéo?gl}%ﬂ?) q<";11néol{t’ ‘Zpt?%na Pyl-b’yr? g%%rlﬁpl;%%;? (I@’%ﬁ - al pha nedi at ed
condition, said nmethod conprising admnistering to a patient in need of
treatnent a pharmaceutically effective anount of a conposition of the

i nvention. Another aspect of the invention is a method of use wherein the
PPAR-del ta nediated condition is selected from hyperli pidem a,

at heroscl erosi s, cardi ovascul ar di sease, hyperchol esterem a, type ||

di abetes, insulin resistance, and inpaired glucose tol erance, and ot her
conditions disclosed herein; and a
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PPAR- al pha nedi ated condition is selected from Syndrone X (or Metabolic
Syndrone), dyslipidema, high blood pressure, obesity, and inpaired fasting
gl ucose, wosulde32028si stance, type |l diabetes and ot her PCOUS240508337

di scl osed herein. A further aspect of the invention is a nmethod for

treating at | east one PPAR-delta nediated condition and at | east one

PPAR- al pha nedi ated condition in a patient, said method conprising

adm nistering to a patient in need of treatment a pharmaceutically

fefftect ive ﬁrmunt of a f:orrposi tion of the invention. The invention al so
eatures pharmaceutical conpositions which include, without limtation, one

or more d. Fasmulatignoard Adenipéstration and phar naceutical |y acceptable carrier

or excipient. 1. Dosages Those skilled in the art will be able to

determ ne, according to known nethods, the appropriate dosage for a

patient, taki Agd BblertcompBluntis &ré PPAR'@BIt@ég@:ﬁ]Qts M gretthe@forenaefieal t h,
the type of synptons requiring treatnent, and the presence_ of other

ma;jik cati dnﬁr.eatimg geinbititing the prpgressionet HRAR delip Mmediated coRdWADS SUSAd 1000
g/ kg per refer y wei ght, and daill
dosagés vits (ﬁglg%tgﬁe(f%@%{%ﬁ%ﬁfgg%% ’ %Jeq?%bﬁﬂa)gg gﬁ%loﬁgs:’iubj ect of nornal 4
}/ve: ght. t@mg%rdhgfestér)alﬁrﬁhshy;jo-blﬂllea:hoﬂesteunileaniaohypeérshlblh—chelesteqdeuﬂa,and
il mcoated tablets) may be of betyween 5 and. 200 .. SUC S 5, 25,
a5, 50 mSHRIOAGHE, SHRETEbRSAS o Ao BB SAHIGALTE BB o ARG E e he
di scl osedyg ||%9€i'§ns & diFBEEY i RSudPPSAHERGHR ds feurapathpcherstropathl et s,
capsules, pills, powders, granules,
and retinopathy.
10
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
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aqueous and nonaqueous oral solutions and suspensions, and parenteral
sol utions packaged in containers adapted for subdivision into individual
doses. Doseageoam2d23f orns can al so be adapted for vari ougCwaiShad®3zx7
adm nistration, including controlled release fornulations, such as
subcut aneous i nplants. Adm nistration nethods include oral, rectal,
parenteral (intravenous, intramuscular, subcutaneous), intracisternal,

i ntravagi nal, intraperitoneal, intravesical, |ocal (drops, powders,
ointnments, gels or crean), and by inhalation (a buccal or nasal spray).
Par ent er avateorglydads.icilssalicoladls @adhe ke iretheices of ok tiawideraraioedus or

nonaqueous sol ut i . di.s ' : b , ' 1

ponder o rorrca PaRsielibr Ss dMhuss HARIRNPAS or ROy Brs oS O ey

] oo e et byl oot o Eur i Ly can be !
u e ate. .

mai nt ai ne@‘ewsﬂ‘i’égg‘é’gebﬁ" pﬁlsclﬁ%‘?sﬂi%? %@H:Wtbg%s'l BH%FWi‘?f,tﬁ%fPéﬁ%? i&f th , eor

mai nt im(%am@ﬁ?{aﬂem BbRtPahd cabsules ?—ébrg tithé frfost aBvathgcouipsage forns

inclu _ ers or extenders, (b) binders, (c) hunectants (d)
di si nt egr dosage uniidarm, in(whick case Foif plarmegertical cairiess arr generallvccel erat or s,

(g) adsorbants, ,( ri ' j | _
Composi ¢1 ShBtoves B BURSIFAT homppttait S €hans BREN By BBfhoss gl | ant
emul si f yi water patdeskitsm &rgé partathough ottertingriedicots, dor @egentls, towaith as par abens,

' i sotpnic a% nts such as a,sugar or

ggg?L%bghﬁa%gthiH@?n%gg?} iﬁaﬂgﬁagﬁ@%%ﬁs\%:%lﬁ@é‘ﬁt 8”?6@'?‘? MAYF RIFRAEDost ear at e

10 in which the carrier comprises saline solution, glucose solution or a mixture of
saline and glucose solution. Injectable suspensions may also be prepared in
which case appropriate liquid carriers, suspending agents and the like may be
employed. In the compositions suitable for percutaneous administration, the
carrier optionally comprises a penetration enhancing agent and/or a suitable

15 wetting agent, optionally combined with suitable additives of any nature in minor
proportions, which additives do not cause a significant deleterious effect to the
skin. Such additives may facilitate the administration to the skin and/or may be
helpful for preparing the desired compositions. These compositions may be
administered in various ways, e.g., as a transdermal patch, as a spot-on, as an

20 ointment. Acid addition salts of the compounds of formula |, due to their
increased water solubility over the corresponding base form, are more suitable in

the preparation of aqueous compositions.

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

tablets), capsules, pills, powder packets, wafers, injectable solutions or
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and gel atin; and absorption-enhanci ng agents. 3. Conbi nati on Therapy The
conmpounds of the present invention may be used in combination with other
phar.macewocaddos2@at i ve agents. These agents include |i pica/usessnsigr agents,
and bl ood pressure |lowering agents such as statin drugs and the fibrates.
Met hods are known in the art for determning effective doses for
therapeutic and prophylactic purposes for the disclosed pharnaceutical
conposi tions or the disclosed drug conbinations, whether or not formul ated
in the same conposition. For therapeutic purposes, the term"jointly

ef f ect i veuspensiars, saspeedfis tablaspaanduls anddhe like and ssoregatad é‘@!‘t'més conpound
or phar ceut]tcal agent, alone or in conbination, that elicits the

bi ol ogi ¢ medi ci nal response in a tissue system aninmal or hunan that
i's being sought by a researcher, veterinarian, nedical doctor or other

I wh
Gi sor der bei né%grégééﬁﬁiﬁbgééﬁéaﬁ%leiﬁqé’ R

onset s0r QHOdRBRILAR a%d é’dd#ﬂﬁpééﬂﬁsréf’dléél@sédeédﬁtpoudd%l MtHe/laftéf €4 i ve amount”

refers to that anount each active conpound or pharnmaceutical agent,
al one or oomveuebtlylhelobtalnedthv treating theobaserdfiormpiwith amapPopHpe-acidhe onset or

pr ogr essi di sprd
redical doRraprile AR STap I iRl Cad B SR AChyans iR 00! e
combi nat i figs, @ g.thydrathiory e t@rdu@srowheaeldnsulftmlc Bmmmulhespmmc autihedrug is

adm ni stered in an independently th eut caII hyl act [
ef f ect i vedik@msify or PEganig agida spc ﬁé fg gamﬁllet ﬁ‘ée s %% ?g 1’13?1 n?/st er ed

in ari0""rmr‘r&ﬂ:‘roxyacetlc, lactic, pyruvic, oxalic, malonic, succinic, malelc, fumaric, malic,
tartaric, citric, methanesulfonic, ethanesulfonic, benzenesulfonic, p-
toluenesulfonic, cyclamic, salicylic, p-aminosalicylic, palmoic and the like acids.
The term addition salt also comprises the solvates which the disclosed
compounds, as well as the salts thereof, are able to form. Such solvates are for
15 example hydrates, alcoholates and the like. Conversely the salt form can be

converted by treatment with alkali into the free base form.

Stereoisomeric forms define all the possible isomeric forms which the

compounds of Formula (1) may possess. Unless otherwise mentioned or

20 indicated, the chemical designation of compounds denotes the mixture of all
possible stereachemically 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 diastereocisomers, 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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that is sub-therapeutic or sub-prophylactic if admnistered alone, but is

t herapeutic or prophylactic when adm nistered in conbination with the
secand orweddidd3ental drugs according to the invention; @ecT(uspoososii3f{or
nore) drugs are administered in an amount that is sub-therapeutic or

sub- prophylactic if adm nistered alone, but are therapeutic or prophylactic
when adm ni stered together. Anti-di abetic agents include thiazolidinedione
and non-thi azolidinedione insulin sensitizers, which decrease peripheral
insulin resistance by enhancing the effects of insulin at target organs and
ti ssues. Some Thbse ofskibin thei treptengahokdiserderknongonditiasisiaediatecdY theat e t he

nucl ear . f

whi ch 1 neras st PR Y AR Bune B e KulirrReubERaR e1ad TTE L AR
Exanpl es reéulidfiesantes nagsinafiérsarat @théhinﬁdrmatldnnadgeneml ittis borstemp{atpd
rosiglitazone (2,4 - thiazolidinedion

pyri di nylth@ﬁ atheranaidically sifestiye)d OFEtRH § ge frog"% 191)001 5yl kg&gt%[erﬂédﬁgc}%ﬁdé( 1: 1)
or 5 s ve'el%ht( &ore%?@’%@ﬂlx(fro% 0.0PYhd/ Q?\Ifb’b%rﬂw idyarsiyhP Nemdy)beret hyI) -

2,4 - th| azol T I one nown as ANDI A; apso known as BRL 49653, BRL

49653C, BRpre@tfis to adBinsieote, therape@lyc@jly effectvie dpee aatwy; thres, Toirgyl i t azone
(2,4 - thiazoli d| nedi

et hoxy) pRERFUP-RIeRA apPFOPF}%égrﬁﬁrgla 2tFllro ut {F]%My Scpnd suBé’fdsQ%?ﬁ' ) (2 -
(5 - et hyhay bd fornisted)ds)urfit duseags foime o) ex&m;big) CGntQWhQO OBirag td 290 nedi one,

known as ACTQOS, ZACTGCS, or GLUSTIN, als
07A, U 7zmg@7|z50¢ng)gqthlamq@:ular05to %O rr?g oP ac\:,m/e lﬁgréglen§%%f th chz)%a(\)g?é U2l

10 form. Examples include 2 mg, 4 mg, 7 mg, 10 mg, 15 mg, 25 mg, and 35 mg
dosage forms. Compounds of the invention may also be prepared in time-
release or subcutaneous or transdermal patch formulations. Disclosed
compound may also be formulated as a spray or other topical or inhalable
formulations.

15

The exact dosage and frequency of administration depends on the
particular compound of Formula (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, itis evident that
said effective daily amount may be lowered or increased depending on the
response of the treated patient and/or depending on the evaluation of the
physician prescribing the compounds of the instant invention. The effective daily
amount ranges mentioned herein are therefore only guidelines.

25 ‘

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

disclosed compounds and compositions.
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hydrochl ori de (USAN)); (3) troglitazone (5 - ((4 - ((3,4 - dihydro - 6 -
hydroxy - 2,5,7,8 - tetramethyl - 2H - 1 - benzopyran - 2 - yl) nethoxy)
phenyl ) m&EOIgd6)032022, 4 - t hi azol i di nedi one, known as NOSEAIr;USREBZIBI1BY
ROMXZI N, or PRELAY; also known as G 991 , CS 045, GR 92132, GR 92132X);
(4) isaglitazone ((+)-5-[[6-[(2-fluorophenyl)nethoxy] - 2-

napht hal enyl ] met hyl ] - 2, 4-t hi azol i dinedione or 5 - ((6 - ((2 - fluorophenyl)
met hoxy) - 2 - naphthalenyl) nethyl - 2,4 - thiazolidinedione or 5 - (6 -
(2 - fluorobenzyl oxy) naphthalen - 2 - ylmethyl) thiazolidine - 2,4 -

di one, al so known as MCC-555 or neoglitazone); and (5) 5-BTZD. Additionally,
the non-t iEFoIidinediones that act as insulin sensitizing agents include,
but are PPrited to: (1) JT-501 (JTT 501, PNU- 1827, PNU 716- MET-0096, or
PNU 182716: isoxazolidine - 3, 5- dione, 4 - ((4 - (2 - phenyl - 5 -

methyl) - 1,3 - oxazol et h hen

4 - di oxot hi aZ8 Qprnpol}/ S.0 ﬂ‘ }lmvegugn ﬁgﬁ%pwgcep{ﬁcglly@@ve 9for

(1111 lsuorgnmi iy ds BP F&’ééni?bé‘db?rﬁ’é’fk‘éﬁd fRrabl (a§ PPAR dighaRieltatiua

t hi azol i |nyF§' Sﬁﬁ ‘Hre i & - trlfluorgrrethyl) phenyl)

[)n et hy: ) hammsim depordingto(Ble Fapegt P f@gamve{ruon mrwmmdﬁ are(2 -

enzoy p en thyl) -

or N - Yedéw¥§§|eﬁﬂ§%>EP)A(éd6tér§§§¥ thts ggvmg BRERXNVity inflex (8%2FPAR) ethyl)
delta potency over PPAR alpha/gamma potency) of 10 or more, and preferably
15, 25, 30, 50 or 100 or more. According to another aspect, the compounds are

10 dual PPAR alpha and PPAR delta agonists.

According to the invention, the disclosed compounds and compositions
are useful for the amelioration of symptoms associated with, the treatment of,
and the prevention of, the following conditions and diseases: phase |

15  hyperlipidemia, pre-clinical hyperlipidemia, phase Il hyperlipidemia,
hypertension, CAD (coronary artery disease), atherosclerosis, coronary heart
disease, cardiovascular disease, hypercholesteremia, and hypertriglyceridemia,
type |l diabetes, insulin resistance, impaired glucose tolerance, dyslipidemia, and
low HDL-C. Preferred compounds of the invention are useful in lowering serum

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

25 and/or free fatty acids. It is also desirable to lower fasting plasma glucose
(FPG)HbA1c.

PPAR alpha-mediated diseases include Syndrome X (or Metabolic
Syndrome), dyslipidemia, high blood pressure, obesity, insulin resistance,
30 impaired fasting glucose, type Il diabetes, atherosclerosis, non-alcoholic

steatohepatitis, hypercholesterolemia, hypertriglyceridemia, and low HDL-C.
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methyl - 2 - phenyl - 4 - oxazolyl) ethyl) - L - tyrosine, or GA570 or
3 -262570). Qther agents have al so been shown to have PPAR nodul at or
actiyvity wochos2@PAR gamma, SPPAR gamma, and/or PPAR deltra/sgasmssiagoni st
activity. Exanples are |listed below (1) AD 5075; (2) R 119702 ((+ - ) - 5
- (4 - (5 - Methoxy - 1H - benzim dazol - 2 - ylnmethoxy) benzyl) thiazolin
- 2, 4 - dione hydrochloride, or G 1037 or CS 0 11); (3) CLX-0940
(peroxisonme proliferator-activated receptor al pha agonist / peroxisone
proliferator-activated receptor gamma agonist); (4) LR90 (2,5,5 - tris (4
- chlorophenyl) - 1,3 - dioxane - 2 - carboxylic acid, PPARdeltalg
agonist); (5) Tularik (PPARg agonist); (6) CLX-0921 (PPARg agonist); (7)
CGD-_52608 (PPAR agonist); (8) GM409890 (PPAR agonist); (9) GM7845 (PPAR
agoni st); ( 10)Adeoicﬁﬂglﬁﬁorﬁé’aeﬁéowﬁmesmm(tnohliheL@sa:lo@edzampoamamgon. st);
(12) LM 4156 (PPAR agoni st% (13 % resh 20)r F(F]'4 440 (PPAR
agoni st ) ;be used in a method for treating or inhibiting the pr greSSIon A de a
5 mediated condition and, optionally, an additional PPAR-alpha mediated
condition, said method comprising administering to a patient in need of treatment

a pharmaceutically effective amount of a composition of the invention.

Another aspect of the invention is a method of use wherein the PPAR-delta
10 mediated condition is selected from hyperlipidemia, atherosclerosis,
cardiovascular disease, hypercholesteremia, type Il diabetes, insulin resistance,
and impaired glucose tolerance, and other conditions disclosed herein; and a
PPAR-alpha mediated condition is selected from Syndrome X (or Metabolic
Syndrome), dyslipidemia, high blood pressure, obesity, and impaired fasting
15 glucose, insulin resistance, type Il diabetes and other conditions disclosed

herein.

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
20 in a patient, said method comprising administering to a patient in need of

treatment a pharmaceutically effective amount of a composition of the invention.

The invention also features pharmaceutical compositions which include,
without limitation, one or more of the disclosed compounds, and

25 pharmaceutically acceptable carrier or excipient.

1. Dosages
Those skilled in the art will be able to determine, according to known
methods, the appropriate dosage for a patient, taking into account factors such
30 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
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( 15) AR-H049020 (PPAR agonist); (16) GN 0072 (4 - (4 - ((2S.55) - 5 - (2 -
(bi's (phenyl methyl) amno) - 2 - oxoethyl) - 2 - heptyi - 4 - oxo - 3 -

t hi azo | iwongéeyosbuesyl ) benzoic acid); (17) GW 409544 ( GREFAB2a5/083087109544) ;
(18)§;:NN 2344 (DRF 2593); (19) NN 622 (DRF 2725); (20) AR H039242 (AZ-242);
(21) GV 9820 (fibrate); (22) GWN1929 (N - (2 - benzoyl phenyl) - O- (2 -
(methyl - 2 - pyridinylamno) ethyl) - L - tyrosine, known as GW 2331
PPAR al pha/ g agonist); (23) SB 219994 ((S) - 4 - (2 - (2 -

benzoxazol yl met hyl am no) ethoxy) - alpha - (2,2,2 - trifluoroethoxy) benzen
epr opanoit:1 and d 000 ndg/kg pér day, greferalglxbetween 1 aad 280maikg body weight,

t hyl ani h henyl ) - - -ty

gf Op%loﬁmgrll%)(g%ﬁ/ ééé«fg }gﬁ@%ﬁ: %%%éng@a%q%,éiﬂo_ %}gz%r aPydpitls%Bfe%?Bm&mal
*(JSIHZﬁggzQ&éﬁbrﬁlﬁ%@%@f&ma@fwomerjfonmmhmns (scB a8 liquidsi dridfimesdiedy) -
( 25'): re%déblbt%max( b Bt ] 200 0. 6 AR JoRBreoyts phaneR e 1)
met -, - ] ]

o ATt SR Bep TRt ARG s Lo

2. Formulations

Dosage unit forms include tablets, capsules, pills, powders, granules,
aqueous and nonaqueous oral solutions and suspensions, and parenteral

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

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

Parenteral formulations include pharmaceutically acceptable aqueous or
nonaqueous solutions, dispersion, suspensions, emulsions, and sterile powders
for the preparation thereof. Examples of carriers include water, ethanol, polyols

20 (propylene glycol, polyethylene glycol), vegetable oils, and injectable organic
esters such as ethyl oleate. Fluidity can be maintained by the use of a coating
such as lecithin, a surfactant, or maintaining appropriate particle size. Carriers
for solid dosage forms include (a) fillers or extenders, (b) binders, (c)
humectants, (d) disintegrating agents, (e) solution retarders, (f) absorption

25  accelerators, (g) adsorbants, (h) lubricants, (i) buffering agents, and (j)
propellants.

Compositions may also contain adjuvants such as preserving, wetting,
emulsifying, and dispensing agents; antimicrobial agents such as parabens,
chlorobutanol, phenol, and sorbic acid; isotonic agents such as a sugar or

30 sodium chloride; absorption-prolonging agents such as aluminum monostearate

and gelatin; and absorption-enhancing agents.
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(27) GW 2433 (PPAR al pha/g agonist); (28) GWM0207 (PPARg agonist); (29)
LG 1 00641 (PPARg agonist); (30) LY-30051 2 (PPARg agonist); (31)

NI D525- 2080(2bbdd3223) ; ( 32) VDO-52 (VDO 52); (33) LG 1007BET((sessnsuoTeE
proliferator-activated receptor agonist); (34) LY-510929 (peroxisone
proliferator-activated receptor agonist); (35) bexarotene (4 - ( 1 -
(3,5,58,8 - pentanethyl - 5,6,7,8 - tetrahydro - 2 naphthal enyl) ethenyl)
benzoi c acid, known as TARGRETI N, TARGRETYN, TARGREXI N, al so known as LGD
1069, LG 100069, LG 1069, LDG 1069, LG 69, RO 264455); and (36) GW 1536
(PPAR al pha/g agonist). (B) Oher insulin sensitizing agents include, but

ﬁreifaﬂ;fjr L;yctyg"?ohg?gﬁ@‘?é‘t%ﬂb‘?(@{’ |h|nr '?ylr ggiSInteOL)hgnga{ ag’e i B3’( P#P iB) °
Qgrleg'of:ggfér ( %g%o??é&?ﬁgﬁﬂ;ﬁs&gﬁe%% in&eret%s)& @é?qllﬁ_ﬁ)usiedtih Iobmhirxatio('lgyitl'bet ah3
phenoxy) clherAhArmaReUtical chiRipgas. These bagniedighde lnftini e Mhi g)r(lyggt 2%
K107 2 o oy 148 Byl enan aeoNgenese i ) (o1
fibrates.
Methods are known in the art for determining effective doses for
therapeutic and prophylactic purposes for the disclosed pharmaceutical
compositions or the disclosed drug combinations, whether or not formulated in
10 the same composition. For therapeutic purposes, the term “jointly effective
amount” as used herein, means that amount of each active compound or
_pharmaceutical agent, alone or in combination, that elicits the biological or
medicinal response in a tissue system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician, which includes
15 alleviation of the symptoms of the disease or disorder being treated. For
prophylactic purposes (i.e., inhibiting the onset or progression of a disorder), the
term “ “jointly effective amount” refers to that amount of each active compound or
pharmaceutical agent, alone or in combination, that treats or inhibits in a subject
the onset or progression of a disorder as being sought by a researcher,
20 veterinarian, medical doctor or other clinician. Thus, the present invention
provides combinations of two or more drugs wherein, for example, (a) each drug
is administered in an independently therapeutically or prophylactically effective
amount; (b) at least one drug in the combination is administered in an amount
that is sub-therapeutic or sub-prophylactic if administered alone, but is
25  therapeutic or prophylactic when administered in combination with the second or
additional drugs according to the invention; or (c) both (or more) drugs are
administered in an amount that is sub-therapeutic or sub-prophylactic if
administered alone, but are therapeutic or prophylactic when administered

together.

70



(7) chromc picolinate, vanadyl sulfate (vanadium oxysulfate); (8) KP 102
(organo- vanadi um conpound); (9) chrom c polynicotinate; (10) potassium
channel ayorn&to3did3414; (11) YM 268 (5, 5 - nethyl ene PChits2¢0%/033147 -
phenyl ene) bi snet hyl enebis (thiazolidine - 2, 4 - dione); (12) TS 971
(13) T 174 ((+ - ) - 5 - (2, 4 - dioxothiazolidin - 5 - ylmethyl) - 2 - (
- napht hyl net hyl ) benzoxazole); (14) SDZ PGJ 693 ((+) - trans - 2 (S - ((
- chl orophenoxy) nethyl) - 7alpha - (3, 4 - dichlorophenyl)
tetrahydropyrrole (2,1 - b) oxazol - 5 (6H) - one);(15) S 15261 (( - ) -
- (2 - ((9H Anitudiabetic agents jrckiss: §iazolich a@pnetan9|ryonbtéwz@|l@na@paez - ((2
r);
1

TS i S el WASACTRR b e Bl la R g 81 o)

(hydr azi nefiggtefas i at thnget argame)areictissues.aci d; (20) PNU 106817 (2 -
(hydrazi noi m nomet h

( phenyl net hoxyjore 9¥thecfeﬁdr ?‘élr?{]ﬂ%}‘ Sﬁ%%héﬂ%)”a}ﬂogj 'lé %ﬁ'f}lté\é%?%ﬁ? ﬁggpar( ! ( 22)

MXC 32555 'receptor peroxisome proliferator-activated receptor-gamma (PPARy) which

e AN

increases transcription of specific insulin-responsive genes. Examples of PPAR-
gamma agonists are thiazolidinediones such as:
(1) rosiglitazone (2,4 - thiazolidinedione,5 - ((4 - (2 - (methyl - 2 -
pyridinylamino) ethoxy) phenyl) methyl) -, (Z) - 2 - butenedioate (1:1) or
10 5 - ((4 - (2 - (methyl - 2 - pyridinylamino) ethoxy) phenyl) methyl) - 2,4 —
thiazolidinedione, known as AVANDIA; also known as BRL 49653,
BRL 49653C, BRL 49653c, SB 210232, or rosiglitazone maleate);
(2) pioglitazone (2,4 - thiazolidinedione, 5 - ((4 - (2 - (5 - ethyl - 2 -
pyridinyl) ethoxy) phenyl) methyl) -, monohydrochloride, (+-)—or 5 -
15 ((4 - (2 - (5 - ethyl - 2 - pyridyl) ethoxy) phenyl) methy) - 2,4 —
thiazolidinedione, known as ACTOS, ZACTOS, or GLUSTIN; also
known as AD 4833, U 72107, U 72107A, U 72107E, pioglitazone

hydrochloride (USAN));
(3) troglitazone (5 - ((4 - ((3,4 - dihydro - 6 - hydroxy - 2,5,7,8 - tetramethyl
20 - 2H - 1 - benzopyran - 2 - yl) methoxy) phenyl) methyl) - 2,4 -

thiazolidinedione, known as NOSCAL, REZULIN, ROMOZIN, or

PRELAY: also known as Cl 991, CS 045, GR 92132, GR 92132X);
(4) isaglitazone ((+)-5-[[6-[(2-fluorophenyl)methoxy]-2-

naphthalenyl]methyl]-2,4-thiazolidinedione or 5 - ((6 - ((2 -

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

(5) 5-BTZD.

30
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(23) MBX 102; (24) ALT 4037; (25) AM 454; (26) JTP 20993 (2 - (4 - (2 - (5
- methyl - 2 - phenyl - 4 - oxazolyl) ethoxy) benzyl) - malonic acid

di met hyl woesde@32023(27) Dexlipotam (5 (R) - ( 1, 2 - dipCiusbas/33137- yl)
pent anoi ¢ acid, also known as (R)-al pha |ipoic acid or (R -thioctic acid);
(28) BM 170744 (2, 2 - Dichloro - 12 - (p - chlorophenyl) dodecanoic acid);
(29) BM 152054 (5 - (4 - (2 - (5 - nmethyl - 2 - (2 - thienyl) oxazol - 4 -
yl) ethoxy) benzothien - 7 - ylmethyl) thiazolidine - 2, 4 - dione); (30)
BM 131258 (5 - (4 - (2 - (5 - nmethyl - 2 - phenyloxazol - 4 - yl) ethoxy)
benzot hi en - Additidnaty, htxé)\onhhlazolidmbmenes mat act agjingulé) sens#iindCRE 16336

(EM. 16336 (32 (2 - - methyl - 2 - phenyl oxazol - 4
- yl) et %H?%Ut arg n%)g'm't&?&? ‘opy! am no) prop?/onl c aci 8) {33) DRF
2189 (5 - ((4(1)112501 JTT 501 mmw1827¢1ﬁmv)16ﬂhléﬁsd0)96nertFHMU)1827i1620| i di ne -
2, 4 - dione); (34) 554158: ( 35) DI?F ﬁ CLX 0100, ,CLX 0101, CLX
0900, o r CLX 09l§QXQ29’ﬂ§5'nPka?p[§arBj'R'i‘?raée frik- B}‘e Tihi MGy 36y -

m t oggn-acti vat e&ﬂoﬂﬁ)eétﬁylbhgﬁﬁe 4)WREI) H;nhi bi tors p38 MAPK Stinmul ators
(2) KRP-297 (5 - (2, 4 - dioxothiazolidin - 5 - yimethyl) - 2 - methoxy - N -

(4 - (trifluoromethyl) benzyl) benzamide or 5 - ((2,4 - dioxo - 5 -
thiazolidinyl) methyl) - 2 - methoxy - N - ((4 - (trifluoromethyl) phenyl) m
ethyl) benzamide); and

10 (3) Farglitazar (L - tyrosine, N - (2 - benzoylphenyl) - 0 - (2 - (5 - methyl -
- phenyl - 4 - oxazolyl) ethyl) — or N - (2 - benzoylphenyl) - O - (2 - (5 -
methyl - 2 - phenyl - 4 - oxazolyl) ethyl) - L — tyrosine, or GW2570 or
Gl1-262570).

15 Other agents have also been shown to have PPAR modulator activity
such as PPAR gamma, SPPAR gamma, and/or PPAR delta/gamma agonist
activity. Examples are listed below:

(1) AD 5075;
(2) R 119702 ((+ - ) - 5 - (4 - (5 - Methoxy - 1H - benzimidazol - 2 -
20 ylmethoxy) benzyl) thiazolin - 2, 4 - dione hydrochloride, or Cl 1037 or
CS 011);
(3) CLX-0940 (peroxisome proliferator-activated receptor alpha agonist /
peroxisome proliferator-activated receptor gamma agonist);
(4) LR-90 (2,5,5 - tris (4 - chlorophenyl) - 1,3 - dioxane - 2 - carboxylic
25 acid, PPARdelta/y agonist);
(5) Tularik (PPARYy agonist),
(6) CLX-0921 (PPARYy agonist);
(7) CGP-52608 (PPAR agonist);
(8) GW-409890 (PPAR agonist),
30 (9) GW-7845 (PPAR agonist),
(10) L-764406 (PPAR agonist);
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(39) phosphatidyl-inositide triphosphate (40) insulin recycling receptor
inhibitors (41 ) glucose transporter 4 nodul ators (42) TNF-a antagoni sts
(43) . pl aswa 20@d32a3f f erenti ati on antigen-1 (PC-1 ) Ant agomitst&s(0431p7

adi pocyte |ipid-binding protein (ALBP / aP2) inhibitors (45) phosphogl ycans
(46) Gal paran; (47) Receptron; (48) islet cell maturation factor; (49)

I nsulin potentiating factor (IPF or insulin potentiating factor-1); (50)
somat omedin C coupled with binding protein (also known as | G-FBP3, | G- BP3,
Somat oKi ne); (51) Diab Il &knomn as V-41 1) or ducanin, produced by

Bi ot ech Fbldldgé ) LEe 01280d ﬁﬁMRa@@mﬁﬁceutlcal (52) glucose-6 phosphat ase

I nhi bitors; g@% @thy ﬁgﬁ transport protein; (54) glucocorticoid
receptor anta am ne: fruct ose- 6- phosphat e

am dot r ansf er g98) RGéPé'étaﬂ(mil'uhazprs (O Biguanides, which decrease liver

gl ucose production and i ases. the uptake of gl ucose. Exanples include
met f ormi n sucl‘(1§)sYMa420 (lgﬁ& agonist); P J P

5 (15) AR-H049020 (PPAR agonist),
(16) GW 0072 (4 - (4 - ((2S,58) - 5 - (2 - (bis (phenylmethyl) amino) - 2 -
oxoethyl) - 2 - heptyl - 4 - oxo - 3 - thiazo lidinyl) butyl) benzoic acid);
(17) GW 409544 (GW-544 or GW-409544),
(18) NN 2344 (DRF 2593);
10 (19) NN 622 (DRF 2725);
(20) AR-H039242 (AZ-242),
(21) GW 9820 (fibrate);
(22) GW 1929 (N - (2 - benzoylphenyl) - O - (2 - (methyl - 2 -
pyridinylamino) ethyl) - L — tyrosine, known as GW 2331, PPAR alphaly
15 agonist);
(23) SB 219994 ((S) - 4 - (2 - (2 - benzoxazolylmethylamino) ethoxy) -
alpha - (2,2,2 - trifluoroethoxy) benzen epropanoic acid or 3 - (4 - - (2 -
(N - (2 - benzoxazolyl) - N - methylamino) ethoxy) phenyl) - 2 (S) - (2,
2, 2 - trifluoroethoxy) propionic acid or benzenepropanoic acid,4 - (2 -
20 (2 - benzoxazolylmethylamino) ethoxy) - alpha - (2,2,2 - trifluoroethoxy)
-, (alphaS) -, PPARalpha/y agonist);
(24) L-796449 (PPAR alpha/y agonist);
(25) Fenofibrate (Propanoic acid, 2-[4-(4-chlorobenzoyl)phenoxy]-2-
methyl-, 1-methylethyl ester, known as TRICOR, LIPCOR, LIPANTIL,
25 LIPIDIL MICRO PPAR alpha agonist);
(26) GW-9578 (PPAR alpha agonist);
(27) GW-2433 (PPAR alphal/y agonist);
(28) GW-0207 (PPARYy agonist);
(29) LG-100641 (PPARY agonist);
30 (30) LY-300512 (PPARY agonist);
(31) NID525-209 (NID-525);
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(1) 1, 1 - dinethylbiguanide (e.g., Metformn - DepoMed, Metformn -

Bi ovail Corporation, or METFORM N GR (netformn gastric retention

pol yer ) )Woane@Yo2aet f or mi n hydrochl oride (N, N -di met hylPCrueaisoasiboni m di ¢
di am de nonohydrochl ori de, al so known as LA 6023, BM5 207150, GLUCOPHAGE

or GLUCOPHAGE XR. (D) Al pha-glucosidase inhibitors, which inhibit 1

al pha- gl ucosi dase. Al phagl ucosi dase converts fructose to glucose, thereby
del ayi ng the digestion of carbohydrates. The undi gested carbohydrates are
subsequent |y broken down in the gut, reducing the post-prandial glucose
peak. Exanpl e@2)MDQ&R (MRR-82)e not limted to: ( 1) acarbose (D - gI ucose,

?rl-hsd?o;(ydl-dw{&yéq a@%}%ﬁ?gméﬁg&ﬁ%t% géfteegt}_%épt@@bﬁ&%f)) no) - gl ;)ha
- D :al gLuxg%@)@ﬁg69294(befo>4?30me@rehfaiapheaotlvﬁted rgce:niopgg@m@ts},yl - (1 - 4)
-, as

GLUCCR 1 PRANGHDexeramn el - bt - &%’bﬁ%@gEPé”%%Y tﬁk" fﬁz? Z%I(J%ﬁ\gdr°prCOSE

pi peridinetriol , :
(2aIF) al ngb;g Aé)lhthe(lé’n é'ﬂﬁéh %Béﬁib{&)amd Rnowr bsdTA(R@REtrrNI) . (2R

- or (2R 3R 4R, 5 d
y io_ (hydroxyneTARGRETa(M,'B’-\ REXEN; aiﬁﬁémpwmas 'é%@&%%w(% 0% vr%ggf leA%(
99, BAY-m 1099 1 (B8 G o0, P'ST HESIpo4 B3Ry M CLI BAY, M TOLBAY.

PLUVARCL) ;
(36) GW-1536 (PPAR alphaly agonist).

10 (B) Other insulin sensitizing agents include, but are not limited to:
(1) INS-1 (D-chiro inositol or D -1, 2, 3,4, 5,6 -
hexahydroxycyclohexane),
(2) protein tyrosine phosphatase 1 B (PTP-1B) inhibitors;
(3) glycogen synthase kinase-3 (GSK3) inhibitors;
15 (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;
20 (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) bismethylenebis
25 (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) —
30 7alpha - (3, 4 - dichlorophenyl) tetrahydropyrrolo (2,1 - b) oxazol - 5
(6H) — one);
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(3) CKD-71 1 (0 - 4 - deoxy - 4 - ((2,3 - epoxy - 3 - hydroxynethyl - 4,5,6
- trihydroxycycl ohexane - 1 - yl) amno) - alpha - b - glucopyranosyl - ( 1
- 4) .- alwbaoe6/n32023gl ucopyranosyl - ( 1 - 4) - D - gl ucepynseasey3i3{4)
emglitate (4 - (2 - ((2R 3R 4R 5S) - 3,4,5 - trihydroxy - 2 -
(hydroxynmethyl) - 1 - piperidinyl) ethoxy) benzoic acid ethyl ester, also
known as BAY o 1248 or MKC 542); (5) MR 14 (3,4,5 - piperidinetriol, 2 -
(hydroxymethyl) - 1 - methyl - , (2R - (2al pha, 3beta, 4al pha, Sbeta)) -, also
known as Nmet hyl deoxynojirimcin or N-nmethyl noranoline); and( 6; Vogl i bose

(3,4 - ﬂl geox;(15)8152§(12( ) hed(@x §(OH -ﬁluor@rnygr-d&@qqqtgf ﬁmu)o)@ttw ) amno) - 2
- C - 4 -
3 ol SR 0 i BRRL20La oo LS P,

(hydr oxynet hyl) am,lncﬁ)lalﬁvyllestem as A 7 1100, AO 128, BASEN GLUSTAT

VOGLI STAT. (E), Ln clude regular or short-acting,
i nt er medi at e- 4461 %M bgﬂj(/ﬂgﬂ ting insulins, non-injectable or inhaled

insuligq, ti ssutqﬁp\hq;sgpl ve insulin, gl ucophosphokl nin (D-chiroinositol),
i nsulin anal ogues such as insulin nolecules with mnor differences in the
natural ami no (48) B H¥$8@6hce and small nolecule minmics of insulin (insulin

et £ o STEREE TP P AR oo ot 1 e
pyrrol i di necar(20yPNU 00681 7 (2S, (hgdjazirmiraiionrathyl) 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 dimethy! 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 - y1)
ethoxy) benzothien - 7 - yimethyl) thiazolidine - 2, 4 — dione);
(30) BM 131258 (5 - (4 - (2 - (5 - methyl - 2 - phenyloxazol - 4 - yl) ethoxy)
benzothien - 7 - ylmethyl) thiazolidine - 2, 4 — dione);
(31) CRE 16336 (EML 16336);
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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(4) insulin aspart (human insulin (28B - L - aspartic acid) or

B28- Aspi nsulin, also known as insulin X14, |NA-X14, NOVORAPI D, NOVOM X, or
NOVALOG) ;wO3pod/assazBi n detemir (Human 29B - (N6 - ( 1 - exotustecadsuyt) - L -
lysine) - (1A - 2 1A), ( 1B - 29B) - Insulin or NN 304); (6) insulin lispro
("28B - L - lysine - 29B - L - proline human insulin, or Lys(B28), Pro(B29)
human i nsulin anal og, al so known as |ys-pro insulin, LY 275585, HUMALOG
HUVALOG M X 75/25, or HUVALOG M X 50/50); (7) insulin glargine (human (A21
- glycine, B31 - arginine, B32 - arginine) insulin HOE 901 , also known as
LANTUS, OPTI SUBTNkappaB Nlm@ﬂ(1fﬂ<ﬁ)r\l@h|@|1;@'§en5| on, extended (U tralente),

al so known as (F%Ulghgg%ﬂ&va%ggﬁgg%a 9 ngﬁglﬁmblé fBC suspension (Lente),

a 70% crystall 0 aror ds nsulin ension, also known as LENTE
ILETIN I'l, HUM3gIMAPK $timbigtéss! N L; (10) HUMULI N 50/ 50 (50% i sophane insulin

and 50% i nsul i n ec N 70/ 30 (70% i sophane insulin NPH
and 30% i nsul i(R9 )Pf‘%?ﬁ‘?&iay"'”é?'@g Wgﬁlﬁ eNOVOLI N 70/ 30, NOVOLI N 70/ 30
PenFi I4 , Ougly g(jﬁpg iid feRds ulin isoph [

4, RPrdRE] Rdptor ihibitdrs phane suspension such as
NPHILETINII R?O\/ c;'S/Ng/ RI N PenFill, NOVOLIN N Prefilled, HUMJLIN

N, (13) regul d#1) g.lggmmtrammteirénngd@lﬁtoa% ILETIN Il Regul ar, NOVOLIN R,
(42) TNF-a antagonists
(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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VELOSULI N BR, NOVOLIN R PenFill, NOVOLIN R Prefilled, HUMILIN R, or Regul ar
U- 500 (Concentrated); (U ARIAD, (15) LY 197535; (16) L-783281; and (17)
TE- 1741 Iwo(2h)6/d3eeal i n secretion nmodul ators such as: (1lpcgluse@gossibi ke
peptide-1 (GP-1) and its mmetics; (2) glucose-insulinotropic peptide
(AP) and its mnetics; (3) exendin and its mnetics; (4) dipeptyl protease
(DPP or DPPI'V) inhibitors such as (4a) DPP-728 or LAF 237 (2 -
pyrrolidinecarbonitrile,1 - (((2 - ((5 - cyano - 2 - pyridinyl) am no)

ethyl) am no) acetyl), known as NVP - DPP - DPP - 728A, LAF - 237);
(4b) P 3298 o.(zmetf@modmydmchmde((\l(l‘i@mmyylmdodlcar@ﬁmd'%d'am hyl -
pentanoyl) - 1, 3 -
1,2,3,4 - tetrah’{l'apgﬁ@ ‘gﬁﬁér’]'{')% %qu - E‘oxy ?@%?8?% g:ﬂ; y%??ﬂgl

pyr rol i di de (val (BMUDDF(H,Q();E;LQBGLHMRMAGEMRL noI i none- 4- car boxyl at es and
anal ogues thereof; (4f) SDzZ 272-070 (1 - (L - Valyl) pyrrolidine); (49)
TMC- 2A, TMC- 2B, or TMC 2C,

5 (D) Alpha-glucosidase inhibitors, which inhibit alpha-glucosidase. Alpha-
glucosidase converts fructose to glucose, thereby delaying the digestion of
carbohydrates. The undigested carbohydrates are subsequently broken down in
the gut, reducing the post-prandial glucose peak. Examples include, but are not
limited to:

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 - glucopyranosyl - (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, 5beta)) — or
(2R,3R,4R,58) -1 -(2 - hydroxyethyl) - 2 - (hydroxymethyl - 3,4,5 —
piperidinetriol, also known as BAY 1099, BAY M 1099, BAY-m-1099,
20 BAYGLITOL, DIASTABOL, GLYSET, MIGLIBAY, MITOLBAY,
PLUMAROL);
(3) CKD-711 (0 - 4 - deoxy - 4 - ((2,3 - epoxy - 3 - hydroxymethyl - 4,5,6 -

trihydroxycyclohexane - 1 - yl) amino) - alpha - b - glucopyranosyl - (1

4) - alpha - D - glucopyranosyl - (1 -4)-D - glucopyranose);
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 N-

30 methyldeoxynojirimycin or N-methylmoranoline); and
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(4h) Dipeptide nitriles (2-cyanopyrrolodides);(4i) CD26 inhibitors; and
(4j) SDz 274-444; (5) glucagon antagonists such as AY-279955; and (6)
anyl.in ageoizete3udsch include, but are not limted to, pcamdsemsiosss(AC
137, Synlin, tripro-anmylin or pranlintide acetate). The present conpounds
may al so increase insulin sensitivity with little or no increase in body
wei ght than that found with the use of existing PPAR gamma agonists. O al
anti -di abetic agents may include insulin, sulfonylureas, biguanides,
meglitinides, AG's, PPAR al pha agonists, and PPAR gamma agon s, and dual
PPAR al pha/ ga(ﬁw)ﬂltmbnse;(%4 -1 0|2$Ve§eﬂ(1(2c XM d < dhxérwmﬂw&r glﬁ'@: f at

and/or lipid netabolis t RO t, losi f

wei ght, | oweri n %'88; g}a &‘X{g yﬂ]eﬁ‘hv\ﬂfl ?gqﬁlgrlgéé?@suc angFower?fllgng !

tE; ; o] ?/cer i ]glels) , Igb?ltcﬂ ead i digeo;b,es.«;t-y((zo:rhydnexy:ohd(hyctunxwmetbgh) ethyblver wei ght .
nples o I pi oweri ent s de bi I d

aci d derivati vesBMAPEOLT 21gc arexy ﬂl\/@e i?l r?%@ﬁlé? éssfﬁbg’ﬁ%?l?%gs flsg{alsz ic

exanpkes i ncl udezg&ANi (5 UBHAGHT aﬁod;L@TmR(r) ZOOOR(r), PRAVACHOL(r),

LESCOL(r), and I\/EVACO?(r) and pitavastatin (nisvastatin) (N ssan, Kowa

K%?(YESQS?QQ/S Novartis) and extended rel ease forns thereof, such as
Questran, At rgﬁf@]suﬁ)sp'ﬁgﬁd %ﬁé%%or&xﬁ&r{%f 'Hteﬁﬁec&i‘ﬂgg%ét@r egtau)fdg@:- g\?\/ter i ng
agents i rz\a@hugims@nhs dampere‘cwme veinhgkdtissulgy tibsussseladivetisadin- converti ng
enzyme (%%%oplhggéi?(l)lglr%?D c%?r%m%snol) 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, 8') 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% crystaliine and 30% amorphous
30 insulin suspension, also known as LENTE ILETIN II, HUMULIN L, or
NOVOLIN L;
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Al tace, Captopril, Lotensin ,Mavik, Mpnopril, Prinivil, Univasc, Vasotec,
and Zestril), adrenergic blockers (such as Cardura, D benzyline, Hylorel,
Hytrin, Mvoi2pssszg23and M ni zi de) al pha/ beta adrenergi ¢ Ipcoalsess/ogxaTh as
Coreg, Nornmodyne, and Trandate), cal cium channel bl ockers (such as Adal at,
Cal an, Cardene, Cardizem Covera-HS, Dilacor, DynaCrc, Isoptin, N notop,
Norvace, Plendil, Procardia, Procardia XL, Sula, Tiazac, Vascor, and

Verel an), diuretics,angiotensin Il receptor antagonists (such as Atacand,
Avapro, Cozaar, and Diovan), beta adrenergic blockers (such as Betapace,

Bl ocadren, Br ékﬂ)MWULﬂ}dxﬁﬂtﬁ@IwO?/m@@pbane ksulinaed S0%y wEBiN IN§GYPBE s or |

Sectral, Teno A as Deponl t,
Di | at rat e, F%E1ni| MBE'I\E@)&O (376?3 ﬁsﬁgé%rn u‘{ﬁ% ogg? Iél\}té)ﬁlgﬂet Ni tro- Bi d,
Ni tro-Dur, N trhjeb@ss| alSpkagwnNistNOYOALIN 7AD, $dIWO|LH\du7§)}30 RenFikonbi nat i ons

t her eof (such as Lexxel ot ar ka, Teczem Lotensin HCT, Prinzide,
Uniretic, Vaseré‘ﬂ@yOLﬂggpéoeére@ ledie g ol ogi cal Exanples Transfection assay

met hod f or ﬁ‘&@ﬂt&s aHE*&%%ﬁeﬁﬁbh%u&ﬁbg NFH’\METIN IDVEDY/BLIN kg di um
suppl errent ed t'h % F S and utam ne (I nvi trg& and i ncubated in a 5%

CO2 i ncubat or atNQYOLIN ThEeakill] NQMQléNdﬂ) eitlless EMMELINSNLg DVRI E- C r eagent
(1nvitrogen) | b e Lo PR LS KN I g9SOYOEINTR! vo el | an

expressi on pl ai nin sequehce codlng for the ligand
bi ndi ng domai ns PELOSULEN BRDARavogNR Blerfil NOVOLINR PeefitledGAL4 DNA bi ndi ng

(0hS) "rused 1o o IEH pr i eBodERE BB he nex: day, the
nedi yg was ch?mq&hm,Dl\/EM F12

(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 - ((28, 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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medi um suppl enented with 5% charcoal treated serum cl one) and gl '
After 6 hrs the cells were trypsinized and seeded a'EH; densi)ty of 958t g(r)none.
cel l,s/ welWwoiznte032@3wel | pl ates and incubated overni ght aeTalsoms/033ibE cel | s
werejthen treated with test conpounds or vehicle and incubated for 18-24
hrs as above. Luciferase reporter activity was nmeasured using the

Steady-d o Luciferase Assay Kit from Pronega. DVRI E-C Reagent was purchased
from d BCO Cat. No. 10459-014. OPTI-MEM | Reduced Serum Medi um was purchased
from @ BCO (Cat. No. 31985). Steady-d o Luciferase Assay Kit was purchased
from Promega ( P44i) €02B5nBpitorsyanflet y of exanpl e conpounds have been nade

and tested, wth,ar f,dn vitro results. Below are re '
: Qf 4] : presentative
conmpounds and dg‘f'ﬁ,srﬁlgg%%d"cases, where nultiple ECW are shown, multiple

gszuag{reﬂg\s;ey@;??;da@@ramm ) 't_eksu?m asiAY-279965; @adpounds in Formula (1) may
ivities

e ot S e S 85 BT Rl O 2 17

| nvengl on are i !1'3‘7532@%;%@%-5%"5'iof;ﬁlﬁ‘ﬁliirﬂﬂe fewdte).es, and clains herein.

Various adaptation _ Ifications of the invention will be apparent to
a person of ordinary skill in the art and such other enbodinents are al so

within the scope of the in ' ' j ' . T
i ncor por at ed ﬁl etpﬁﬁqmgﬂmp\égﬁéé ﬁ{/&yréiﬁlrdgﬁ%eé.egﬁ%@sé&i&t&ﬁgg\}rlrtg(;ﬁt!léaorof For mul a
(1): whepgiificrease in body weight than that found with the use of existing PPAR gamma
agonists. Oral anti-diabetic agents may include insulin, sulfonylureas,
10  biguanides, meglitinides, AG!'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, Monopiril, 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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X is selected froma covalent bond, S, or O Yis Sor O Wrepresents a
group selected from=CH ,-CH=, - CH2- , -CH 2-CH 2- ,=CH CH2- -CH 2-CH=
=CH- CH=,wendos/03@isCH-] Z is selected fromO CH and CIHET/I}SBWdeﬂd7V\A1€n Y
is O Zis G R and R2 are independently selected fromH, C-3 alkyl, G-3
al koxy, hal o, and NRaRb wherein Ra and Rb are independently Hor Ci 3

al kyl; R3 and R4 are independently selected fromH, halo, cyano, hydroxy
acetyl, CI-5 alkyl, C-4 al koxy, and NR Rd wherein R and Rd are ’
|ndependently Hor G _3 al kyl, provided that R3 and R are not both H R and
Re are i aogiptemsemid Fgcepddreantagbrists fsueh a3 Atasarg) A¥aRIosG8%9a add o -

sal kyl , provi ded th t RS

phenyl , pHeRY fbet"(‘f)’ Emrg%wqflﬁ?ksai%dq hen%%sgﬁdﬁaréelﬁgﬁgs) g]; (r)g;nylhgi(s

gz‘ SQFL gﬁefxw@dgraﬁ;ﬁﬂéml L@Qatﬁhettoprmpqlséaway Tepormin, fpprolXL, @angdl koxy, ’
en

cycl oal kgEbetay.- V?S§9|E¢t8'éﬁy g% as&_qog@ 5%&?%91 g% ﬁnél ]Q‘y% q%d“qgoyd“

ngﬁloi;‘l é}ﬂaéiglsﬁyh%%hé?é‘tlet@chFmtlr@-ﬁjulﬁyﬂlm’bl{n@al Spray, |N|tr63;tat and

5al koxy- G - 5al kox or I -
7al koxy; SBsbitratel) ambcombmemr@es@@r@pfésm @1%&“8@|’f-¥%lﬁ? a%ﬁée%)féoz- - CH

cel cot ed HRSRITRET Priddde: CHEERE, vebrde, PouPRIRE, when Wrepresents & group

F. Biological Examples

10  Transfection 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% COQq 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
PPARGq, y or  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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nis 1 or 2; or a pharmaceutically acceptable salt thereof. 2. The conpound
of claim1l wherein Xis S or O 3. The conpound of claim1 wherein Xis a
coval ent WoOrdo6/032023he conpound of claim 2 wherein X is @CTAIS208@316MpPound
of claim1l wherein Yis O 6. The conpound of claiml wherein Yis S 7.
The conpound of claim1l wherein Zis O 8. The conpound of claim1l wherein Z
is CHor CH2. 9. The conpound of claim1l wherein Wrepresents -CH2- or 10.
The conpound of claim9 wherein Wrepresents -CHZ- 11. The corrpound of
claiml1l wherein Wrepresents =CH, r%: =CH CH=,

O - CH=CH . 12A varatmfp@m@plefccmnmuﬁd@ m‘e&éﬁeﬁnR@aQﬁoe teoﬁt%d’l WiR Rndent I y
selected from a ke 3j Ejmecorrpound
of cl ai A9 |V|’1 ésgﬁ% %glb\év%mﬁr? Epende tﬁtal%fgép er@tged fc;agréh HSO

al kyl , Ccaseb, awﬁ@m midtiplel ECaysl aR shdM/n Thatiple measitemients wiere 1as<amher e| n Ri

and R2 are i ndependent |y sel ect ed f t :
The conpdiatidraby. élff&f?ﬁtlcqmg?‘énci? u%a([se %dgsg%dgﬁt %?/Vés:e egl'E[ éd from H,
hal o, Scy?db?ﬁ ?al m goneQ:o%nﬂOlﬁ‘%eIO\@ -4 alkyl, and G _3 al koxy. 16. The

conpound o wherei n Is inde endent ly selected fromH, F, d,
met hyl , and met hoxy. Table 2. In Vitro Data
Compound ECso (PPAR delta) ECso (PPAR ECso (PPAR alpha)
Number aM gamma) nM nM
1 13.8, 14.9 548
2 9.1,11.1 278 237
3 34,27.5 565 537

G. Other Embodiments

10
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

15 herein are incorporated in their entirety by reference.
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17. The conpound of claim 12 wherein R4 is independently selected fromF,
G 1met hyl, nethoxy, trifluoronethyl, fluoronethyl, difluoronethyl,

chl gr odi fwoan@mstdrgl , di chl or of | uoronet hyl , fl uor onet hopgT/usedoswssionet hoxy,
chl ofodi f | uor omet hoxy, dichl orofl uoronmet hoxy and trifluoronethoxy.18. The
compound of claim1l wherein R3 is selected fromnethyl, nmethoxy, H d, Br,
| 1OH1- CH(CFg) 2, CF3, -OCF 3,-N(CH 3)2,-0 CH2COOH, and -COCH 3, and R Js
selected fromH d, and nethyl. 19. The conpound of claim1 wherein Ris
selected fromG -7 alkyl, C-i-6 al koxy, C alkenyl, C2-7 al kenyl oxy, C2-7
al kynyl, C2-7 al kynyl oxy, C3-7 cycl@aimg|, C3-7 Cyd Cal kOXy, G-

al koxy-C - al kyl, d-sal koxy-C-i-sal koxy, and C3-7cycl oal kyl oxy- C

i -7al koxy. 20. The conpound of claim1l wherein R7 is selected from phenoxy,
(phenyl ) Cia- &th , of(FUred )12 - 5al kyl, C2-5het eroaryl oxy,

C2-5heteroaryl C-|. al koxy, Ctrsheterocyclyloxy, C3-7cycloal kyl-C -7al kyl,
C3-7cycl oal kyl -Ci - 7al koxy, and 2 1. The conpound of claiml wherein Ris H.
22. The conpound claimlppwherein R3 is selected fromH, F, O, nethyl,
and net hoxy, and is selegted fromF, d, nmethyl, fluoronethyl,

di f1 uoronet hyl , ) dRbI uor onet hoxy, trifl Rhy! ,

trifluoronet ho® 23. The conpound of wherein R is
selected fromH, CF a, angymret hgyy, and sel ected fromH,
(:I y and ITEt hyl . R5 R6 Y A 'l \~~Z R3
5 R; Rs
I
wherein
10 X is selected from a covalent bond, S, or O;
Yis SorO;
----- W - - - - - represents a group selected from =CH—, —CH=, —
15 CHo—, —CH,—CHz—, =CH—CH;—, —CH—CH=, =CH—CH=, and —
CH=CH—;
7 is selected from O, CH, and CHj, provided when Y is O, Zis O;
20 Ry and R; are independently selected from H, Cqalkyl, C1.3 alkoxy, halo,
and NR4R, wherein R, and Ry, are independently H or C+.3 alkyl;
R; and R, are independently selected from H, halo, cyano, hydroxy, acetyl,
C1.s alkyl, C1.4 alkoxy, and NRcR4 wherein Rc and Rq are independently H
25 or Cq.3 alkyl, provided that Rs and R4 are not both H;
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24. The conmpound of claim 23 wherein X is a coval ent bond. 25. The conpound
of claim23 wherein X is covalent bond, Yis Sand Zis O 26. The conpound
of ¢l ai mwowhermsem3X is Oand Y is O 27. The conpound eCtalsasosioizmaherein X
is Oand Y is S.28. The conmpound of claim1l wherein Yis Oand Zis O 29.
The conpound of claim1l wherein Yis Sand Zis O 30. The conpound of
claim1l wherein Rs is Hand R7 is selected fromG -7 alkyl, C. 6 al koxy,
Ca-yal kenyl, C2-7 al kenyloxy, G . 6al koxy-G - 6alkyl, and Gi. 5al koxy-G
_bal koxy . 3 1. The compound of claim30 wherein R7 is sel ected from G -5
alkyl, G -4 RiE0dRsa® mdapemwtly seteaied frirankll Gxy alkykandisubatilieyd - sal koxy.

32. The conpo of cl wh .ected fromC alky!, G -3

al koxy, C2- 4a§é]g¥|ypr° r{hanggﬁ@F%%rﬁof dotgﬂ '3al koxy-G - 3al koxy. 33. The
conmpound of cl ai m 30 wher ein R7 is selected from net hoxy, ethoxy, propoxy,
i sopropoxy, propenyloxy, isopro ,_etho hag nethoxy,
met hoxy- met hyRy lm‘%ﬁ?éﬂoﬁ}/ha'oegh@{ GPKY (Qﬁé gﬁb??if}ydé(ty %ﬁq@ﬂg C

conpound of clad éﬁs*w\%ﬁérﬁbm @J}gh&eﬁfa?ylo?g@lﬁwm%hﬁte&cyc%kw|C1 35 The

conmpound of cf’ erei'n R5 and R are nethyl. 36. The conpound of claim
1 wherein Ri galkyleCeL@alkdxyr@m&lkefwtﬁzﬂkw'oxycp29aﬁqﬁ’“bfbtqwxy, R2 IS

el peted {1 oM. Rynytosy, TS Gy, G5 dyBioBioR! 65 ch@En-chray cet byl and
7cycloalkyl-C.7alkoxy, Ca.7cycloalkyloxy-Ci.ealkyl, C1.salkoxy-Ci.salkyl, C1.
salkoxy-C1.salkoxy, or Ca.zcycloalkyloxy-Cq.7alkoxy;
10
Rsis Hwhen - - - - - W----- represents a group selected from —CH=,

—CHy—, —CHy—CHz—, —CH;—CH=, and —CH=CH—,
or Rgis absent when - - - - - W----- represents a group selected from
=CH—, =CH—CH,—, and =CH—CH=; and
15
nis1or2;
or a pharmaceutically acceptable salt thereof.
20 2. The compound of claim 1 wherein X is S or O.
3. The compound of claim 1 wherein X is a covalent bond.
4. The compound of claim 2 wherein X is O.
25
5. The compound of claim 1 wherein Y is O.

6. The compound of claim 1 wherein Y is S.

30 7. The compound of claim 1 wherein Z is O.
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R4 is selected fromF, O, nethyl, trifluoronethyl, trifluoronethoxy
fluoronethyl, fluoronethoxy, difluoronethyl, difluoronethoxy, and 1

met hoxy. WO 20éw3eedapound of claim 1 wherein X is O VY i COUSRB5I03313E| ect ed
fromH F, d, nethyl, and nmethoxy; and R4 is selected fromF, C, nethyl
CF3, OCF3 and nethoxy. 38. The conpound of claim1 wherein Xis O Yis SZ
R3 is selected fromH F, d, nethyl, and nethoxy; and Ris selected from1
F, d, nethyl, CF3, OCF3 and methoxy. 39. The conpound of claim1l wherein X
is covalent bond; Yis S R3is selected fromH F, d, nethyl, and

met hoxy; argl RAeicempeladofdlamdmyvieren Z isthgn CHerF3, OCF3, and net hoxy. 40
The conmpound of claim1l wherein Yis O Zis O R3 is selected fromH, F .
Cl, methyl, and nethoxy; and R4 is selected fromF, d, nethyl, CF3, OCF3

and net hoxyg, The compound of claim 1 wherein ----- W----- represents —CHy— or
—CH;—CHo—.
5
10. The compound of claim 9 wherein ----- W----- represents —CHz—.
11.The compound of claim 1 wherein ----- W----- represents =CH—, —

CH=, =CH—CH,—, —CHy—CH=, =CH—CH=, or —CH=CH—.
10
12. The compound of claim 1 wherein Rs and Rsare independently selected

from H, halo, cyano, C1.4alkyl, and C4.3 alkoxy.

13.The compound of claim 1 wherein Rq and Rz are independently selected

15 from H, Cq3alkyl, C1.3alkoxy, F, Cl, and Br.

14. The compound of claim 13 wherein Rq and Rz are independently selected

from H, methyl, methoxy, F and Cl.

20 15. The compound of claim 1 wherein R; and Rsare independently selected

from H, halo, cyano, hydroxy, C 2.4 acyl, C14alkyl, and C1.3 alkoxy.

16. The compound of claim 12 wherein R is independently selected from H,
F, Cl, methyl, and methoxy.

25
17.The compound of claim 12 wherein Ryis independently selected from F,
ClI, methyl, methoxy, trifluoromethyl, fluoromethyl, difluoromethyl,
chlorodifluoromethyl, dichlorofluoromethyl, fluoromethoxy,
difluoromethoxy, chlorodifluoromethoxy, dichlorofluoromethoxy and

30 trifluoromethoxy.
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41. The conpound of claim1l wherein Yis S, Zis O R3 is selected fromH
F, d, nmethyl, and nethoxy; and R4 is selected fromF, d, nethyl, CF3 1
OCF3, and weth@xs2022. The conpound of claim 1 wherei n R3PCI/isedosnsrdy f rom H
F, d, nethyl, and nmethoxy; R s selected fromF, 4, nethyl, CF3, OCF3 ana
met hoxy; R7 is selected fromG -7 alkyl, G -6 al koxy, C2-7al kehyl C2-7
al kenyl oxy, G -6al koxy-Ci - 6al kyl, and Ci-sal koxy-d-sal koxy; and R8 is H
43. The conpound of claim1l wherein Xis O Yis O R is sel ected from '
Chal ky!, G . 3 al koxy, C2-4 al kenyl, C2-4 al ke | oxy - 3al koxy-Ci

3al koxy: arid.RBe cemiiourd of Flaim dompereiniRofs Qﬁl%ﬁt ferWn@teEh ?f meth Qxb#’Y is S

7,15 selcotef Lom g, - Sygeil cfl, - etk onici, dadkeerodBan

—COCHs3, and Rsis selected from H Cl, and methyl.

5 19. The compound of claim 1 wherein Ry is selected from C4.7alkyl, C1.6
alkoxy, Ca.7 alkenyl, C.7 alkenyloxy, Cz.7 alkynyl, C..7 alkynyloxy, Ca.7
cycloalkyl, Cs.7 cycloalkoxy, C1salkoxy-C1.ealkyl, Ci.salkoxy-C1.salkoxy,
and Cs.scycloalkyloxy-C1.7alkoxy.

10 20. The compound of claim 1 wherein Ry is selected from phenoxy,
(phenyl)C1.salkoxy, (phenyl)C1-salkyl, Ca.sheteroaryloxy, CasheteroarylCq.
salkoxy, Ca.sheterocyclyloxy, Cascycloalkyl-Cq.7alkyl, Ca.zcycloalkyl-Cq.
salkoxy, and Ca.zcycloalkyloxy-Cq.galkyl.

15 21.The compound of claim 1 wherein Rgis H.
22.The compound of claim 1 wherein R3 is selected from H, F, Cl, methyl,
and methoxy, and Ryis selected from F, Cl, methyl, fluoromethyl,
difluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethyl,

20 trifluoromethoxy, and methoxy.

23.The compound of claim 1 wherein R4 is selected from H, CF3, methyl, Cl,

and methoxy, and Rz is selected from H, Cl, and methyl.
25 24. The compound of claim 23 wherein X is a covalent bond.
25. The compound of claim 23 wherein X is covalent bond, Yis S and Zis O.
26.The compound of claim 1 wherein X is O and Y is 0.

30
27. The compound of claim 1 wherein Xis O and Y is S.
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45. The conpound of claim1l wherein Xis O Yis O R is selected fromH
CF, nethyl, d, and nethoxy; R2 IS selected fromH, d, and nethyl; R3 i1s
sel ect ed woamd432¢23 Cl, nethyl, and nethoxy; R4 is sel eeceastoosnsiz7 C

nmet hyl, CF3, OCF3 and nethoxy; and n is 1. 46. The conpound of claim 1
whereinX is O Yis S R is selected fromH CF3, nmethyl, 4, and nethoxy;
R2 is selected fromH d1 and nethyl; R3 is selected fromH F, d 1
met hyl, and nethoxy; and R4 is selected fromF, C, nmethyl, CF3, OCF3 and
nmet hoxy. 47. The conpound of claim44, wherein n = 1. 48. The conpound of

C:EimlélS V\/nerein R5 Is selected fromC -3 alkyl, G -3 al koxy, C2-4
al keny | ox nd. and RIS,H 49. A
phar maceut i 88}1%(? 8ﬁc%br91rvl\/§&ﬁgpg¥%§anga%d¥of claim1 and a

phar rraceutlcal I y accept able carrier. 50. A nmethod for treating or
I nhibiting the progressi onég% a PPAR—d«%tSaS gr\?glza}ts%g condition selected from

t he group C29ns|r\§tqqq@pqﬁn met whereln
5
30. The compound of claim 1 wherein Rgis H and Ry is selected from C1.7
alkyl, C1.¢ alkoxy, Cz.7 alkenyl, Cz.7 alkenyloxy, C1.salkoxy-Calkyl, and C4.
salkoxy-C1.salkoxy.
10 31. The compound of claim 30 wherein Ry is selected from Cisalkyl, C14
alkoxy, Ca.5 alkenyl, Ca.5 alkenyloxy, and Ci-salkoxy-C.salkoxy.
32. The compound of claim 30 wherein Ry is selected from Cisalkyl, C1.3
alkoxy, Ca.4 alkenyl, C».4 alkenyloxy, and C1-3alkoxy-C1-zalkoxy.
15
33. The compound of claim 30 wherein Ry is selected from methoxy, ethoxy,
propoxy, isopropoxy, propenyloxy, isopropenyloxy, ethoxy-methoxy,
methoxy-methoxy, methoxy-methyl, methoxyethyl, ethoxymethyl, and
ethoxy-ethyl.
20
34. The compound of claim 1 wherein Rs and Re are independently Cs.salkyl.
35. The compound of claim 34 wherein Rs and Re are methyl.
25 36. The compound of claim 1 wherein
R, 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; and
R, is selected from F, Cl, methyl, trifluoromethyl, trifluoromethoxy,
30 fluoromethyl, fluoromethoxy, difluoromethyl, difluoromethoxy, and

methoxy.
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nephropat hy, neuropathy, retinopathy, polycystic ovary syndrone

hypertension, ischema, stroke, irritable bowel disorder, inflaﬁnation
cat ar act ,woana/sr@scul ar di seases, Metabolic X Syndr onePCT/US2005/033137 ’
hyper - LDLchol esterol em a, hypertriglyceridem a, hyperchol esterolema, mxed
hyper|i pi dem a, hypo-HDL-chol esterol em a, atherosclerosis, obesity énd
conplications thereof, said nethod conprising admnistering to a pétient

need of treatnent a pharnaceutically effective anount of the conposition of

claim 1.

10

15

20

25

30

37.The compound of claim 1 wherein
Xis O;
Yis O;
Rs is selected from H, F, Cl, methyl, and methoxy; and

R.is selected from F, Cl, methyl, CF3, OCF3 and methoxy.

38. The compound of claim 1 wherein
Xis O;
Yis S;
Rs is selected from H, F, Cl, methyl, and methoxy; and
R.is selected from F, Cl, methyl, CF3, OCF3 and methoxy.

39. The compound of claim 1 wherein
X is covalent bond;
YisS;
R; is selected from H, F, Cl, methyl, and methoxy; and
R, is selected from F, Cl, methyl, CF3, OCF3, and methoxy.

40. The compound of claim 1 wherein
Yis O;
Zis O;
R; is selected from H, F, Cl, methyl, and methoxy; and
R, is selected from F, Cl, methyl, CF3, OCF3 and methoxy.

41.The compound of claim 1 wherein
Yis S;
Zis O;
Rj is selected from H, F, Cl, methyl, and methoxy; and
R4 is selected from F, Cl, methyl, CF3, OCF3 and methoxy.
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42.The compound of claim 1 wherein
R; is selected from H, F, Cl, methyl, and methoxy;
R,is selected from F, Cl, methyl, CF3, OCF3, and methoxy;
Ry is selected from Cq.7 alkyl, C1.¢ alkoxy, Cz7 alkenyl, C27 alkenylioxy,
C1.salkoxy-C1.salkyl, and Cq_salkoxy-C-salkoxy; and
Rgis H.

43.The compound of claim 1 wherein
Xis O;
Y is O;
Ry is selected from C1.3 alkyl, C1.3 alkoxy, Cz.4 alkenyl, C2.4 alkenyloxy,
and C4.salkoxy-C+.zalkoxy; and
Rgis H.

44. The compound of claim 1 wherein
Xis O;
Yis S;
R7 is selected from Cy.3alkyl, Cq.3 alkoxy, Cz.4 alkenyl, C2.4 alkenyloxy,
and C4.salkoxy-C1.zalkoxy; and
Rsis H.

45.The compound of claim 1 wherein
Xis O;
Yis O;
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;
R.is selected from F, Cl, methyl, CFs, OCF3 and methoxy; and

nis 1.

46. The compound of claim 1 wherein
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Xis O;

Yis S;

R, is selected from H, CF3, methyl, Cl, and methoxy;
Ry 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, CF3, OCF3 and methoxy.

47.The compound of claim 44, wherein n = 1.

48. The compound of claim 45 wherein Rs is selected from Cq3alkyl, C1.3
alkoxy, Cz.4 alkenyl, Co.4 alkenyloxy, and Ci-salkoxy-Cq-salkoxy; and Rgis
H.

49. A pharmaceutical composition comprising a compound of claim 1and a

pharmaceutically acceptable carrier.

50.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
hyperlipidemia, 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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