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Background The peroxi sonme proliferator-activated receptors (PPARs) are
met abolic 20 sensors regulating the expression of genes involved in glucose
and lipid honeostasis. Agonists of the PPARa subtype, such as LOPID(r)
(genfibrozil) and TRICOR(r) (fenofibrate), and agonists of the PPAR7
subtype, such as AVANDI A(r) (rosiglitazone nmaleate), are used for the
treatment of dyslipidema and diabetes, respectively. Another nenber of
this nuclear receptor famly, the 25 peroxi sone proliferator-activated
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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 LLOPID® (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 PPARS) 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
PPARs (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



5 The peroxisonme proliferator-activated receptor al pha (PPAR al pha or

PPARa) is a necessary transcription factor regulating genes relating to
fatty acid netabolismand insulin action. The genes regul ated by PPAR al pha
include enzynmes involved in the beta-oxidation of fatty acids, the |iver
fatty acid transport 10 protein, and apo Al, an inportant conponent of high
density |ipoproteins (HDL). Selective, high affinity PPAR al pha agonists

i ncrease hepatic fatty acid oxidation, which in turn decreases circulating
triglycerides and free fatty acids. Exanples of known PPAR al pha agonists
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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



obesity is believed to cause and/ or exacerbate nmany health and soci al

probl ems such as coronary heart disease, stroke, obstructive sl eep apnoea,
gout, 5 hyperlipidema, osteoarthritis, reduced fertility, and | npaired
psychosocial function. A class of conmpounds, thiazolidinediones
(glitazones), have been suggested to be capable of aneliorating many
synptons of NIDDM by binding to 10 the peroxisone proliferator activated
receptor (PPAR) fam |y of receptors. They increase insulin sensitivity in
nmuscl e, liver and adi pose tissue in several animal nodels of N DDM
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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 Il 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



there are few therapies targeting low HDL-C and triglycerides. Recently,
potent |igands for PPARS have been published, providing a 5 better
understanding of its function in lipid nmetabolism The nain effect of these
conpounds in db/db mce (Leibowitz at al., 2000, FEBS Lett. 473(3):333-336)
and obese rhesus nonkeys (Oiver et al., 2001, Proc. Natl. Acad. Sci. USA
98(9):5306-5311) was an increase in high density |ipoprotein chol esterol
(HDL-C) and a decrease in triglycerides, with little effect on glucose

(al though insulin 10 | evel s were decreased in nonkeys). HDL-C renoves
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transporter A1a(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 also 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.,



4 2000) and GAB01516 (A iver et al., Proceedings of the National Acadeny of
Sciences of the United States of Anerica (2001), 98(9), 5306-5311).
Treatnment of differentiated THP-1 nonocytes with GAb01516 i nduced ABCAl
MRNA expressi on and enhanced chol esterol efflux fromthese cells. 5 Summary
of the Invention The invention features conmpounds of Fornula (1) below. OH
R 0O XRR R RBRYnZR3 AI10 R/ R8 (lI) wherein Xis selected froma
covalent bond, S, or 0; 15Yis Sor O; - - - - - W- - - - - represents a
group selected from=CH, -CHs, - CH2-, -CH2--CH2-, =CH CH2-, -CHz-CH=,
=CH-CH--, ar@booégn@dv%bmé (Ohvéradtef! PrbcbediRydof thbNaNBHalAEadeRiyfi ded when
Yis 0, Zis 0O and R2 are independently selected fromH G "3 al kyl,

C _3 al koxy, Peierees of theHaitadBirtespeiraericart20di 98{9% 230683 ¥ndent Iy H or C'
al kyl; 5 R3 afidafifert bfaiBrmRSRASTHIPY méideiiet diff @M501518 riucsy ABRBANY r OXY,

acetyl,
mRNA expression and enhanced cholesterol efflux from these cells.

5
Summary of the Invention
The invention features compounds of Formula (1) below:
OH R4
5 6 Y n 4 ssz R3
10 R; Rg
()
wherein
X is selected from a covalent bond, S, or O;
15
YisSorQ;
----- W - - - - - represents a group selected from =CH—, —CH=, —
CHz—, —CH>—CHz>—, =CH—CH;—, —CH;—CH=, =CH—CH=, and —
20 CH=CH—;
Z is selected from O, CH, and CH,, provided when Y is O, Zis O;
R1 and R; are independently selected from H, C4.3 alkyl, C1.3 alkoxy, halo,
25 and NR4Rp wherein R, and Ry, are independently H or C4.3 alkyl;



Cl1.5 al kyl, Ci1-4 al koxy, and NRORd wherein ReO and Rd are independently H
or C1_3 alkyl, provided that R3 and R4 are not both H 5 R5 and R6 are

i ndependently selected fromH, Cl1 5 alkyl and substituted G _ 6 al kyl,
provided that RS and R6 are not both H, R7 is selected from hal o, phenyl,
phenoxy, (phenyl)Cl-5al koxy, (phenyl)Cl. 5alkyl, C2.5heteroaryl oxy,

C2. 5het eroaryl C1. 5al koxy, C2.5heterocyclyloxy, d- io 9al kyl, Cl_5al koxy,
C2_9al kenyl , C2.9al kenyl oxy, C2-9 al kynyl, C2.9 al kynyl oxy, C3.7cycl oal kyl,
C3. 7cycl oal koxy, C3.7cycl oal kyl -d -7al kyl, C3_ 7cycl oal kyl - C1. 7al koxy,

C3. 7cycl oal kyl oxy, I i 2 I r | koxy,
or C3. 7cycl oal kyl %%n%% g%ﬁ |Eg%er%%bﬁg§éi?§éﬁ%ﬁ tilalg,]c_yap éaﬂw&& Q&e@a
represents a groups-salkgoCedlkoxynandNRRy witsiein R, atHRy acHpdeperdeantiH=, and

-CH=CH, or R6 is se = T2 - - - - o fepresents a group
sel ected from :C?f‘?"az%xl’glg‘%?q that g an w“dﬁﬁ_,m%‘?%h nis 1 or 2; or a
phar maceutically acceptable salt thereof. The invention also features
conpositigns that_include one or e 25 oungds Faor.mul a_ ( nd a
phar maceufi cal caie Al ﬂéﬁree'i?a?‘fﬁrd‘?r?‘ﬁy?ﬂ@%tg&g'gﬁblgsat'ﬁgk\g and$ %@”Jr?)gt‘ﬁods
bel ow may furt hergaiRg prdeided thdtiRermd RyarehoBsstHH; cal |y active agents, such
as lipid-lowering agents or blood-pressure |owering agents, or both. 30 6
Anot her aspect of the invention includes nethods of using the disclosed
conpounds or conpRSistdefiited RoMddd { BiRdtind Qo s BfonPYSHARHERD. Of
inhibiting the pr o§rse55| on o?, a c’gyﬁglﬁ?i on f({rl’ce«c)t [ yﬁg1 s?nd)idr?é@/%)rrgdi at ed
by PPAR delta. Sw#Hlkyl,Cxshipterearylony.Gesbeteraany!Ci-salkaity, Coshatergcydyloy, &het es,
nephr opat,Ry, 5 ne h RNo , ~PO i ,CAOV yRdr orne,
hyper t en sl!’don’ i Sc?ﬂéégpﬁg@yam&&t, COQBREAN: CROANSHRIY CCOY Yyt YEL

alkynyloxy, Cs-7 cycloalkyl, Cs.7 cycloalkoxy, Csrcycloalkyl-Cy_7alkyl, Ca.

rcycloalkyl-C,.7alkoxy, Cs.7cycloalkyloxy-Ci.galkyl, C1.galkoxy-Ci.galkyl, C4.
salkoxy-C1.salkoxy, or Cs.;cycloalkyloxy-Cs.7alkoxy;

15 Rgis Hwhen - ---- We---- represents a group selected from —CH=,
-—CHz—, —CHz—-CHz-—, —-CHz—-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 (1) and a pharmaceutical carrier or excipient.

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

30



stroke, irritable bowel disorder, inflanmation, cataract, cardiovascul ar

di seases, Metabolic X Syndrone, hyper-LDL-chol esterol em a, dyslipidema
(including hypertriglyceridem a, hyperchol esterol em a, m xed
hyperli pi dem a, and hypo- HDL-chol esterol enmi a), atherosclerosis, obesity,
and other disorders related to 10 |ipid nmetabolism and energy honeostasis
conplications thereof. One enbodi nent of the present invention is a nethod
for treating a PPAR nedi ated condition, such as a PPAR delta-nedi ated
condition and optionally one or nore PPAR al pha- or PPAR gamre- nedi at ed

condi tions, whichy E&ﬁ@ ?ép%@?‘ofltﬁeﬂ{vgﬁ@@ﬁa&gﬂ?? gxaﬁgrlﬂé Idls%ééa e/ be

the sane as or differen rom sal ondi t1on
met hod conprcempgunad}l;mrmompmsutmgsirovaauoupatetlmds fontrmtmg pfeventing, oent a

P50, aliiaid GRBkeResitR e = Rho BB SRSt indifachiy FiQMSe BT EBAR ¢, °°°

i nhi biting tHelta. ossndtconﬂmlb@rndudmsbbatu@gottlinﬂteﬂrtogmasaegmephr@aﬂml?
del t a- medi_at ed condi ti gn, adm ni st er 1o a patient
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conposi tion @ﬁ&é‘é '|rh%le B&Kl&'d"soraé ﬁﬂéﬁ%aﬁ%n%at%@ﬁbé#dﬁ&ésé@éﬁd@é’ébe@e treated
with a PPAR-delta agoni st include . wWithout limtation, diabetes,

car di ovascul Metahalie %ﬁ‘dl’%?abmqf'éﬁk cholastprelemia, Wﬁ@'@%!adﬁlc@ldmgam a,
g%lﬁg; EEI(;I grgbﬁé‘%ﬁg’wggﬂges'*}‘?&% %Igsé eﬂ'k@?b@go@mpert ri ycerl dem a,
and mi xed hygkaU—ti:hmeBtapbamnﬁbratmrasqlﬂresls abesity, indenther disordénsdelated to
A T e L ot R M sl
ng/dl). Exanples of conditions that can be treated with a PPAR al pha-agoni st
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



5 include Syndronme X (or Metabolic Syndrone), dyslipidem a, high bl ood
pressure, obesity, inpaired fasting glucose, insulin resistance, Type |

di abet es, atherosclerosis, hyperchol esterol em a, hypertriglyceridema, and
non- al coholic  steatohepatitis. 10 Additional features and advantages of the
invention wll become apparent fromthe detail ed discussion, exanples, and
clains below 8 Detailed Description The invention features conpositions
cont ai ni ng conpounds of Fornmula (1) in the above Summary section, and

met hods of using them 5 Preferred conpounds of the invention are PPAR delta
agoni sts tha yve . . . r f_the

fol |l owi ng chéaornggltée?'i EOM b?ﬁjﬁeﬁ%é@%ﬂ%@gﬁggég‘@%ebg% g%tzg)avﬁ? &Hﬁ artd

hyper chol est kigloLBixi(a,150ypgudlr i gl yceri demia, | ow HDL-C, obesity, diabetes
and/ or Metabolic X Syndrone: 1) increasing HDL-C 10 level, 2) |lowering
triglycerides, 3) lowering free fatty acids, and 4) decreasing insulin

| evel s. | nprovemmyanipled Bll.cdndRiafls tHat 8aiy BE tredRdlvAteh PPIAR BipRghienial f or
cardi ovascul ar health. In_addition ecrease

. d d level of triglycerides and
free fatty  iAekde SyBHome s eMetabplcSydrapes dysindamianioh Sladdressis.event
di abetes. 15 rih i O j Le M, di onpounds of the
i nvention a?b?.gg,éﬁip%gﬁ?@acsgﬂ gﬁﬁggg |?ﬂﬁ|8?£§?th%§g§ b@j[i] hdé?/géﬁge’ both PPAR delta
agoni sts anathemsslerdsish aypereholesterolemiat byrasiriglysardemiahand oapslsatiolis EC50
potency rel %t%jaﬂaﬂe;{)é):itigpAR delta is less than 0.2 M and the potency rel ating
to PPAR alpha’irsTess than 3 M For exanple, nore preferred dual PPAR
al pha-delta 20 agonists are those conpounds having an EC50 potency relating

PPAR del hat .| h 0.03 pM wh .th | af i
PPAR al phts | o | cdmaitatal FRtier SR Bay el s BN BEbS R SpRE by ot f on

t he conpoundgomfthé Betailed discussion, examples, and claims below.



25 invention are pan-PPAR agoni sts, nanely, conmpounds havi ng PPAR al pha,
PPAR delta, and PPAR gamma agoni st activity, preferably where the EC50
potency for PPAR delta is less than 0.2 M the potency for PPAR alpha is
less than 3 M and the potency for PPAR gamma is less than 1 M Mire
preferred pan-PPAR agonists have an EC50 potency for PPAR delta that is

| ess than 0.03 30 M a potency for PPAR al pha that is less than 1 pM and a
potency for PPAR ganma that is less than 0.7 M 9 PPAR delta, being

ubi qui tously expressed, can act as a gateway receptor that regulates the
expression/activity of other ”UC|§@Fa||é&®°eBEﬁbﬁoﬁUCh as other PPARs. For

I nstance, PPAR delta has been shown to bl ock PPARy-nedi ated 5 adi pogenesi s
and acyl - CoA oxi dase expression; it has al so been shown to be associated

wi th the nucl ear q@gmﬂ:@g r
retinoid and thy rtﬁeg ﬁ%ﬂ%ﬁggtﬁg%se ﬁt@%@l%% r??tsl,:tgérp\lcjelg {0)
deacet yl ase- asthecabaVeSummmsectionpand aiethodsari dsidibAkEsmM( hi st one deacet yl ase) .

Thus, conditions directly nedi ated by these nucl ear receptors, such as
obesity 10 and Type Il diabetes, can be indirectly nmedi ated by PPAR delta

(See, for exanpl preféphdd ﬁm@dunds%@%mwrﬂ@nbéaélppméldua agbnisieAhat HA8) :

2613-2618). Some aspects of the invention relate to treating
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associated with I nprovenents in I on,” ‘or degree of side

effects, suchisCeehasiy, diabetas delasﬁbtﬂhﬁh@ii Smidtqmmﬁemcre&ﬁlm HR4-€ her api es.

The inventi o d anged as
20" ol 1 od: * el 2) RRh (IR0 Wk éla fosdreRBEidp. S b endtid N0

Admi ni str at i osulifElevelse impjovBmzno IftlaL-CEami’muglysenda) le@lsds bémdficl fuent s and
clainms. 25 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 ECsg potency
relating to PPAR delta is less than 0.2 uM and the potency relating to PPAR
alpha is less than 3 uM. For example, more preferred dual PPAR alpha-delta

20 agonists are those compounds having an ECs; potency relating to PPAR delta
that is less than 0.03 uM and where the potency relating to PPAR alpha is less
than 1 uM.

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



10 A. Terns The term "subject” as used herein, refers to an ani nmal,
preferably a manmal, nost preferably a human, who has been the object of
treatment, 5 observation or experinment. The term "therapeutically effective
anount” as used herein, nmeans that anount of active conpound or
pharmaceutical agent that elicits the biological or nedicinal response in a
tissue system animl or human that is being sought by a 10 researcher,
veterinarian, nedical doctor or other clinician, which includes

alleviation, prevention, treatnment, or the delay of the onset or progression
of the synptons of the disease or disorder being treated. Conditions
directly or |nd|rectly medi ated by PPAR include, but are not 15 |limted to,
di abet es, nephr opBPAR, eﬁéd?@i%ﬂﬁﬂu"f@l@bi PHPHRESEY, CHLAG @5 A FACWRRFEEEPO)ndr orre,

hypertenS| 0Ny qul\% tion,
cat aract, car F§Id:j1sc theséd{pgég;slsogéé&lk}{éwg? |e§3 %5@8%& sH?/mé% 6
chol est er ol eﬁ’PA,dey%irmstaim BPAerHIﬁamasgnelamsIaDWn|t<gby)chIRkRv|-raedlated

hyper chol esterolem a, m | dem a,. an ol e rol em a),
ot ey ool BN A S-SR S SsioRnt bay BRaiBgsn SHOM I B ot abal | sm
and energy BesGRAACAGALA tweanmile@raéwma ddﬁ@ﬁr@@éors BMRT (Meadlag hedisierfepses, the
term"jointly effectjve anpunt” as herein, neans that anmount of each

active conpotRitotst awavmléqarm%l&wea%ms? SW%I(%MQR}}&'W%“@QH& nation, that

| h |
huran that | R asS aeRiciailtebréstor bRIEAY 3Ra HDATH (HRiute BUacs oot or - or
ot her cli ni ciThHs. omdtbnns quﬁuéeechatled\btvéhea@mt@fear rgcep@mwh@s&besm di sease
or 9t sor dr Rk oL §eRlkRfbs, F01 8 AR PLENPBPAR adta @pp, P 01 L0 Che

onset or progres join ive 30
amount " r ef eegamplet thtetaahvmﬂz Froebath. Aczdi Bei dBAPRR(AY 261 3{2648)receut i cal
agent, alone or in conbination, that treats or inhibits in a subject the
onset or

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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11 progression of a disorder as being sought by a researcher, veterinarian,
medi cal doctor or other clinician. Thus, the present invention provides
conbi nations of two or nore drugs wherein, for exanple, (a) each drug is
adm nistered in an independently therapeutically or prophylactically
effective-anount; (b) at least 5 one drug in the conbination is adm nistered
I n an anmount that is sub-therapeutic or sub-prophylactic if adm nistered

al one, but is therapeutic or prophylactic when admnistered in conbination
with the second or additional drugs according to the invention; or (c) both
(or nore) drAg¥emms adnministered in an anount that is sub- therapeutic or
sub- prophylactic if adm nistered al one, but are therapeutic or 10

prophyl actic when adm ni stered together. Unless otherw se not ed, as used
herei n and whet hé’hema'ad“sabjedéaﬁmedsh@eiht refart t@ars ahigial, tprefetablyraoup, " al kyl "

and "al koxy" |ncI tr t nd bra ched, chaj,n 1 to 8 carbon
atons, such '3&m ff'f %E BPaﬁF??erb{"ﬁé%bﬁcgﬂg%eqa"&ﬁ@ 15 unl ess
ot her wi S& n%t@@wabéﬂbﬂv@@eh@khﬁ subst ituted and unsubstituted noieties. For

exanpl e, Cl.6al kyl radicals include nethyl, ethyl, n propyl, isopropyl;
n-butyl, isobutyl, sec-butyl, t-butyl, n- pentyl 3-(2- nethyl)butyl

2-pentyl, 2-nmet hyﬂh@@%ﬁﬂ “the Jﬁﬁgﬁatyy%]ﬁecﬁ\/é%cyﬁnt“ gs i (I;b;e?sélmer%@,ﬂ'ngadﬁﬁgtyl pentyl .

Al koxy radicals are forme e previously cri stral ght or
branched chaamounitiefactiye sappoundvrpharmaeaitiod agenttbatelicitsibe bittodicad abst i t ut ed

bsti t ut ' i t 1
ona 5. "1" and EaERpTESERGYY 2 HORR ShreltP afimel B P ke RllofF | 1°CT o
(dihlhydr gl(y researthnr] \)etemamah,anedmbdrlltdpctO{ orfdtbmcti)\ipialurwhld?irfomge?t | kvl

oropenz anm no I T.U . a S Ol Ssubstl e a
ol ode At leySiort SIARNEG YeaBicir i el oe ABediSr Blogassbiat e byt ' 54
per chl or onet éyhptords bf thewkicayes or d.smﬂémnymééwdi and 3-iodocycl opentyl),

hydr oxyal kyl (such as hydroxynet hyl, hydroxyethyl, 2-hydroxypropyl),
am noal kyl (such as am nonet hyl, 2-am noethyl, 3-am nopropyl, and

2-am nopropyl ), @dd&ﬁ?&hb@ir&ﬂy orﬁhdlfééﬂil kiddiatéd isy PRIARYIhcluB¥ W%F&M&t,
phenyl al kgll , heter oarg
1 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-choIesterolemia),‘
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
(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



het er ocycl yl al kyl , phenoxyal kyl, heteroaryl oxyal kyl (such as

2- pyridyl oxyal kyl ), 30 heterocyclyl oxy-al kyl (such as

2-t etrahydropyranoxy-al kyl ), thioal kylal kyl (such as MeS-alkyl),

t hi ophenyl al kyl (such as phS-al kyl), carboxylal kyl, and so on. Adi(C 12
1.3 al kyl)am no group includes independently selected al kyl groups, to form
for exanple, nethyl propylam no and isopropyl nethylam no, in addition

di al kyl am no groups having two of the sanme al kyl group such as di net hyl

am no or diethylamno. 5 The term "al kenyl" includes optionally substituted

straight chai d ﬁbﬁa@%ﬁdéﬂé\@r&ﬁ@ ht Byh ¢edeardor ARMthapah 'madichieast one
car bon-car bonmggrﬁblsg bond é&@ salgncl ud(ra etrhenyl (or i nlgl)

prop- 1- enyl , ct?ﬁ&mnzo&wyphw@anm y$.the pr@spfrlawﬁ@n p(r@\ﬂdqsmhpaﬂmswf)
gﬁt I%Iygp)cl)lzar bon ra gldﬁ%@%ﬁﬁn?rﬁxaﬁﬁ F%)Qag 'ge%ﬁnﬁgéénd tri pI gmgo?\gs
such as 2- pennéérpeﬂdyntyytheaapeugcaﬂumormytalct{gaﬂyI&ﬁedmeeamountﬁ(lbkehlyeastl ncl udes

| oal k I th
Chventi on? » ATEsHyB M 1okl ob R elftic e i B EBLAL LBkt "
i n::lkudl Ing, bugr sgbtprbphylacmdllf}aumlnigmnemhlbﬁoa,yﬁut lﬁhdrapbuﬂabkﬁnmpgyla%t&m? I:I erm
"a nyl " incl pdes, o ona ubs uted strai I n_an r e
nyr Soar bon rANBRIEEES b e At he ssgerd ofadlanal fnds AstarratBRE bond
(sp). Al kynyl |ﬁvémi©hud6(c)?b$MWﬂ mofd) ARYGRYAre adRiisterddsin adnae thal¥d Sub-
Hydr ocar bon rad| cals having a m xture of double bonds and triple bonds, such

as 20 2- pent dherapgiti or W@PM?@H’ 'fa%dfﬁ'm@}?iw§'°I'?§r'éﬁ'tr?remq{9PﬁHt'cd’6es not

i nclude gyclgapiyatic-whdieadiinfterés togthersed herein, whether used al one or
as part of a substituent group, nmeans acetyl (CHBCO) The term "acyl" as

used herein, 25 referes to a substituent that has a carbonyl group (C=O and
one or rore al kyl WHiess 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, C4.4, Ca.8, C2-5, Or any other range, and

15  unless otherwise noted, include both substituted and unsubstituted moieties. For
example, C1alkyl radicals include methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, -butyl, n-pentyl, 3-(2-methyl)butyl, 2-pentyl, 2-metﬁylbutyl,
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, chloromethyl, difluoromethyl,

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

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

12



al kyl ene groups. For exanple, C 2-4 acyl includes without [imtation, acetyl
, CH3CH2 -(C=O-CH2-, and CH3 CH2 CH2(C=O -. The term "hal ogen" or "hal 0"
shal | include iodo, brono, chloro and fluoro. 30 13 The ternms "aryl" or
"Ar" as used herein refer to an unsubstituted or substituted aromatic

hydr ocarbon ring system such as phenyl and naphthyl. Wen the Ar or aryl
group is substituted, it nay have one to three substituents which are

i ndependently selected from Cl-C8 al kyl, C -C8 al koxy, fluorinated Cl-C8
alkyl 5 (e.g., trifluoromethyl), fluorinated C1-C8 al koxy (e.g.,

trifluoromet noxiy)aniiad gesep. mchcYé’sﬁﬁde&ﬂnd@ﬁthEéél&ét@@b ngﬂouqub ferf, fsret yl

car boxyl, hydroxy, amino, nitro, d - | am no H Ci-C4 al kyI ),
Cl-C4 di al ky%w% methylpropykanping and I%qpmy]raethwﬁgm m @%ﬁ% ﬂ@lkylgmn@s can be

the same or gﬂoﬁéﬁﬁﬁ\ﬁﬁ%m&éfMB%HP%téllhﬂgF‘dgﬁeny %sdlm%y inbldr- Substituted

phenyl where stituents on t are ependently sel ected
from Cl1- C8 adliefhylam®10.C8 al koxy, fluorinated C1-C5 alkyl, fluorinated Cl-C5
al koxy, h?| ogen, cyano, acetyl, carboxyl, hydroxy, ami no, nitro,

al kyl am no, dial kyl am no or five or six menber ed het er oar yl having 1-3

het er oat ons sel ec'ltlfmiefmOaikéhyl'ﬂndodleﬁoptibﬁaH'Wstamd ttﬂ@hitamam dndas used

heroer ot hor B EHOGH Ry HRECS ah e v Wik Lo oo B o
car bon at orrsb@mﬁ(sb?)omlmgdstmcmbé @theh?lt(@f ﬂﬁylprﬁoﬁ-ﬁléi‘@t pfog-p@yl (dr afijand S.

The heteroaryl group be attached any heteroatom or carbon atom which
results in tiseropgay |(9fn "Hl’eﬂ'eb)’l‘é't’!élbIbé't'i'tef‘M'cPHtr%'e"ﬂxﬁ%ﬂ'%V@fP?T@‘P’B’I'%aryI 20

groups i A¢! UASka-DUldigHyE dMals drliHyaFbdafbonaaRaIE TR &/ mixtlient deasazol vl ,
benzof ur anyl benzopyrazolyl benzot hi adi azol yl, bénzot hi azol yl,

benzot hi enyl bOﬂdﬁeﬁﬂﬂdﬂP'ﬁe@@ﬂ?l suchtﬁérﬂzpemwwny BrR aieyped pa elkyayls hereinyr yl,
Lol Mg RRBIGRIT ohOShL BRY P i i hERzREL oY
pyrazol yl, pwithidaze nnyer,lthm'y r'‘Atkenyll mqy)bel subdtltupdd W|ﬁyome)blyllnpre 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 (CH;CO—). The term “acyl” as used herein,
25 referes to a substituent that has a carbonyi group (C=0) and one or more atkyl or
alkylene groups. For example, C 2.4 acyl includes without limitation, acetyl ,
CH3CHz -(C=0)-CHa—, and CHj3 CHz CHy(C=0)—.

The term “halogen” or "halo" shall include iodo, bromo, chioro and fluoro.
30
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25 qui nolinyl, quinolyl, thiadiazolyl, thiazolyl, thiophenyl, or triazolyl.
When the heteroaryl group is substituted, the heteroaryl group may have one
to three substituents including, but not limted to, Cl1-C8 al kyl, hal ogen,
and aryl. The term "heterocyclyl” includes optionally substituted
nonaronatlic rings 30 having carbon atons and at |east one heteroatom (0, S,
N) or heteroatomnoiety (SO2, CO CONH, COO) in the ring. A heterocyclyl
may be saturated, partially 14 saturated, nonaromatic, or fused. Exanpl es of
het er ocycl yl include cyclohexylimno, indazolidinyl, imdazolinyl,

mor phol i nyl, pi pemitéryﬁs,“apjl"nﬁrr'i\ﬂmb use@héﬂeﬁyrleferm'alﬁmuéubsmﬂtm| i di nyl,

pyrazol i nyl olidin rrolin l and t hi enyl Unl.ess oth | Se
i ndi cat ed, he{)‘érs @gﬁgﬂq{%@ \rig s¥aieh %P’\?&Y‘éﬁ‘é@%ﬁ S&W% it to

the rest of tthe NF%'rSﬁﬁJbt%ubhé Qﬁwltlﬁe&% r%?ha&é’ghe %Fb@&bsﬂmﬁaHfs\@lhléﬁ
2-imdazolyl, or roug het eroat om such as N-& perid pyrazol yl .
(o

Preferably a arsrmsap@n @tiyaedﬁc&q/&mcwﬁsalbm%@na &yxcﬂuwnnatﬁg CatQaﬂikyl or
between 5 @ r ﬁ@?@ or

het er oat om rrggg% thﬂ@rﬁﬁm@@l)ﬁ%ﬁ%ﬁ%@r Fgrs;é%f‘ée b%'tﬂag%ﬁrﬁ}lt I%%or bet vveen
1I and 2I “St ewaaoo@ECmalkhbamooaltmwhma@etyés:arbeawlehmxy;amlaumlmet%rﬁa][y| .
al so i ncl ude y p ally fuse
wth an opt i GSROeTd: NREHC LR GRT e iE o Te. ARG BRI . Y or

si x- rren’r)ler ed whergitthe amyrgrouﬁscambgltfjiqd samé bedifermat)y br' unsmsﬁtutbdsnmho-,l ,
opti ona substi tu ered heteroar | n tainin : or
3pn|troge¥ at‘gnﬁrtf' "M‘eérP y'o‘%*ﬁ‘?"ﬁ'l’i‘éf‘??”%@é‘?’\tt? 9‘?@1?'%? argr Sl)g(] menber ed
carbocycl i¢ qhd@ﬁérﬂéﬁwséle&eemma-ea "alk?l}&%l dkdx§! Rickrstdd C,-Cj ¥Ryl, Or

si x- menber ed arorratlc ri ngkf used wth e said five- or six-nenbered

aromatic 20 riugnaied oxy1 halpggp, eyanp: 3e8arcaskivh NXARYY, arinpsnifo,
si x- member ed élkﬁ&rmrf&rdl%uky%mlﬁé PSSR MBRrSFhBHAFY HagRy Gy gen. i Lrogen

and sul fur where it I1s a’five- ered ring. It Is 1nten that the
definition ofh%tﬁlspamnsselecuedfromNv@randtﬂ e at a particular

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, benzisoxazolyi,
benzofuranyl, benzopyrazolyl, benzothiadiazolyl, benzothiazolyl, benzothienyl,
benzotriazolyl , benzoxazolyl, furanyl, furazanyl, furyl, imidazolyl, indazolyl,
indolizinyl, indolinyl, indolyl, isobenzofuranyi, 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
(SOg, CO, CONH, COO) in the ring. A heterocyclyl may be saturated, partially

14



25 location In a nolecul e be i ndependent of its definitions el sewhere in
that nolecule. It is understood that substituents and substitution patterns
on the conpounds of this invention can be sel ected by one of ordinary skill
in the art to provide conpounds that are chemcally stable and that can be
readily synthesized by techniques known in the art as well as those nethods
set forth 30 herein. 15 Where chem cal noieties are conbined, such as in

et hoxynmet hyl or phenylethyl, the termis described in the direction from

t he periphery to the connection point of the rest of the nol ecule. For

exanpl e, et hsatm%dﬁMbna@ma%&ﬂﬂwzxamemsmmwr@éﬁm incRid@ phenyl group
|l i nked by -CH2CH2- to the rest of the nolecule (and not a hen(i/ group
e

li nked to th@%ﬁéﬂ\ﬂ'@omﬁz%!‘mmazeﬂ'%[5“%[5’“9'“’@[1Wﬁr@@@ﬂtP‘BW‘ phenyl .
Wer e pafentﬁsﬁﬁgﬁ g(aﬁylusgﬂzoﬁd?ﬁw pyr BRI Byrfoliaityl, BIRORiy| HBShichyl T on. As

used herein osition" 1S enc npass a 10 product
conprising the specified |ngred|ents in the specified anobunts, as well as

any produgt whic u - (i Lodirect r ions of the
speci fi ed§| ngr edln‘gﬂ%% é|’Jr]1(§"?'\ﬂ§el='l @g&%{t%’ gétegén%ﬂrﬁ%g.ﬂe&ﬁ%%cwgiﬂﬁ@ﬁée i nvention
are further vhiermeldwdebtmgmtm thexestsoedte' raoleculé 3hiBugiCargachomdstorih sugit as ent

I nvention features co CO t ni-ng, and net hods. of. u3|ng conpounds
of Fornmul a (3‘&” ‘ r(}’e' b@j’ R?Hg eé%rggt(g{rhgpg\p a8 NARIPEAY PR~ 20 For mul a
(1), each hYWrazdhz)lerekﬁdH{Wé mdﬁo%?ﬂhé'hete’tbésydlw'has Byleenl Kand 7¢i]9i§|aﬁﬁhé<eny|

etc) or heterocar het er ocycl het er oaryl, heteroatom noi ety such as

sul fonyl, afh BREW maa 6ing §t°m§yfh9§e By deiletvern Hand SNARPRIOMSR, f or
exanpl e, 1al Ké‘tbroatdnﬁ'%di'&?e% i ﬂt&ﬁmq léha%réraﬁébm\%éha%ech 3 bytweand

"heterocyclyl™ and koxy" and 'so on, may al so be substituted
or unsubstitanka hetmatpma@r ihatarestem moieties.

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. Itis 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.

15



25 those conpounds wherein: (a) Xis Sor 0; (b) Xis a covalent bond; (c) X
Is 0; (d)YisG (e) Yis S, (f) Zis 0; (g)Zis CHor CH2; (h) ----- W-----
represents -CHz- or -CH,-CHz-; (1) - - - - W- - - - represents -CH2-; (j)
- - - - W- - - - - represents ~CH, -CH, =CHCH2---, -CHr-CH=, =CH CH=,
or-CH:CH- (k) R1 and R2 are independently selected fromH, 30 Cl.3 al kyl,
Cl. 3 al koxy, F, d, and Br; (I) R3 and R4 are independently selected from
H, halo, cyano, Cl.4 alkyl, and Cl.3 al koxy; (n) Rl and R2 are independently
16 selected fromH, nethyl, methoxy, F and C; (n) R3 and R4 are

i ndependent |y SQNﬁéﬁe%eﬁﬁ&ﬁﬂéleth%'éPe cEMBﬁ‘l@d Mré%w,etr%x%féﬂ?ﬁﬂ Cl. 4

al kyl, and C| 3 al kox i s independ ently sel ected from F, d,
net hyl , and PREMSRM. ti:@}ermadescnhﬂqlépéhﬁj@rﬁqt@nérerretbﬁ@@rlph@mtqrtheo met hyl |

met hoxy, tri ﬁﬂ:ﬁg I
chl or o)éi fl uoédodr'#%{: A]%ﬂl ocfﬁ{‘%lr&gpuor ?)Mrrég?ﬁﬁ? Chc;rleggfn %tbﬁ%&éjlmethdl I1‘5I uor oret hoxy,
chl or odi f| uo@Hs@lﬂmlylz- ahdmheoythWBrmnlmwauaMUked by {CHuStrtn thexest (q) R3
N o) 2.5 C SR o R enid qroteyrRen 1 thecblegu Bl £ FeC e 0y
CZt gyl I k(r) I gﬁSupass&dubstlmdnifasmme@h?ﬁylla)lkmmelre ﬁ‘é:eﬁtrgls};smse lljﬁdl Enelyo ?:I?, k¢7eny|

al kenyl o al kynyl oxy, cycl oal ky :
cycl oal koxy, " @é’a@aﬁ R%r@]e@/l %’hﬁtﬁy N-G _5al koxy- G . 5al koxy, and
C3- 7cycl oal kyl oxy- G . 7al koxy; (s) R7 is selected fromand phenoxy,
et & il oons oo HERSSd hedrbnesese. o 71y
C3. 7cycl gl k?!r‘od@:t ?r{dﬁ%?hg thé‘@ﬁe@ﬁedﬁﬁ?@d%i‘u‘@hﬁ'tﬁé%{)&uﬁé& JSMBLéntQtés \Hf§|l5§ s H

(u) R3is se ecte from Is selected
fromF, O, amyprpductiwhieh tsaltsydirectly en ln@resaﬂmfrgm combumﬂ@neohfbﬁy,

di fluor omet h%‘fegﬁ@fgb*éﬁ sﬂﬁ%&%éec'ﬁéadgnl)éﬁonet hoxy, and methoxy; (v) Ris

selected fro xy, and R2 is seI ected fromH,
C, and nethyl; (w) Rl is seI ected fromH, CF3, nethyl, , and net hoxy,

Egd. SRZ siaisei'? LSC]E f@%éﬁu’%ﬂ%&pxgﬁltﬁ% rg%rmerdeg&%eélﬁﬁwe né%é?\égl:ﬂerﬁt bond; (x)
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 hydrocarby! (alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, etc)

or heterocarbyl (heterocyclyl, heteroaryl, heteroatom moiety such as sulfonyl,

amino, amido, etc.) may be substituted or unsubstituted, for example, “alkyl”

includes substituted and unsubstituted alkyl and “heterocyclyl” and “aryl" and

“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 ~—CHo— or —CHo—CHo—; (i) ----- W----- represents —CHx—;
G----- W----- represents =CH—, —CH=, =CH—CHz—, —CH>—CH=,

=CH—CH=, or —CH=CH—; (k) Ry and R; are independently selected from H,
30 Cysalkyl, Cyzalkoxy, F, Cl, and Br; (I) R3 and R4 are independently selected from
H, halo, cyano, C4.4 alkyl, and C,.3 alkoxy; (m) Ry and Rz are independently
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and nethoxy, and R2 is selected fromH, O, and nethyl, X is coval ent bond,
Yis S and ZisQ (y) Xis 0Oand Vis 0; (z) Xis 0 and Vis 5; (aa) Y. isO
and Zis 0; (bb) Yis Sand Zis 0; (cc) Rais Hand R7 is selected from
Cl.7 alkyl, Cl1.6 al koxy, C2-7 alkenyl, C2_7al kenyl oxy,

C _6al koxy- G . 6al kyl , and G . 5al koxy-Ci . 5al koxy; (dd) 25 R6 is Hand R7 is
selected fromCl1.5 al kyl, Cl1 al koxy, C2-5 al kenyl, C2.5 al kenyl oxy, and

Cl- 5al koxy- Cl. 5al koxy; (ee) R6 is Hand R5 is selected fromCl-3 alkyl, Cl.3
al koxy, C2-4 al kenyl, C2-4 al kenyl oxy, and Cl. 3al koxy-Cl_3al koxy; (ft) R6 is

H and R7 lSsél@bt%thﬁﬁn H afstietrhgtpxy, F SRKEL; (MDIFENE/R 4 are didepRadEntly

propenyl oxy, isopropenyl oxy, ethoxy-nethoxy, nethox - met hox
met hoxy- met hyelectsd fram Ko kgle; pyano, by e&x;r%m@qyl Catrucl w&ﬁﬁ@ﬁﬁwy @B R is

sel ected fropg IHde;SéErfﬂentlf?éIEb!tbd filgm HanCI”ﬁ{eTlﬂ%knd'?ﬁeméxﬁ?b?RE gd fromH d,

and nethyl, R3 is selec ﬁ and nethoxy; and R4 is
sel ect ed fr ofndepemientlyselpcted fr@mlﬁﬂ IQJdﬁ@th’dt mthoxw riflueromethyhdlupromethyl,

fl t Qyl d th :
| vor STt Y ARG B ok T B ool Y G 21, 1oL hORY:
R4 |S S ségl ect ddlubrc;medttﬁ?xﬁchlomm;déomé]ﬁa%qkmﬁbl rafgmrﬁThE&menwd (i |Zl Xis P :( |
is S, S ecte ro % n y, is selecte
fromF, d, uﬁ{ﬁ ) G ﬁ%&é?é“di)m%r’r‘?’éy'%v%'r gﬁ ond, Yis S,
EB iCIS sel tecr:]t :EIH(CF@)&) ®F3,§,-OCIF3, -rnb\t(ﬂk‘lh)@, 2O-CeLOOOH, amdd—BOCI,, aaelmﬁst efl f {otrjn
e an 0X sel ecte
fromH, F, ése‘e%@fiﬁgﬂ ibl% &‘yl (%R@l %Rﬁigl‘?"ste‘ié?’é‘cq’bﬁuﬂloq:ﬁqﬁk‘?ﬂ , C20
get hyl, Gb3, afRehy, @e%mem@wcz( 'a!l%nm C§7§bky|Zyl¢)®fr0781€_cld>élk3ﬂe¢§7Ct ed fromH,

d, nmethyl, and net hoxy I s sel ect’ed met hyl , CF3,

OCF3 and  netcHeRKoXyid- ﬂéoxstseal%t%aMsyrpHpal\mxycand Fereipioallylexyrist hoxy,
R4 | ect t | ect ed
from Clo7 al RaKONfENEEris SplocttRlifh onbiendly (ops S BalaRAphemIcs. ¢! et @

Ci sal koxy-Ci 55|5V|k<}b 5h%$réam10>®a0k-she}emr_ylcl15atkakk&sthaf@mmlwoyw-ﬁs (nn) X is O,
o SRR A Beabie el By Al o
15 Rgis H; (u) Rs is selected from H, F, Cl, methyl, and methoxy, and Rsis selected
from F, Cl, methyl, fluoromethyl, difluoromethyi, fluoromethoxy, difluoromethoxy,
trifluoromethyl, trifluoromethoxy, and methoxy; (v) R is selected from H, CFs,
methyl, Cl, and methoxy, and Rzis selected from H, Cl, and methyl; (w) Ry is
selected from H, CF3, methyl, Cl, and methoxy, and Rzis selected from H, Cl,
20 and methyl, and X is a covalent bond; (x) Ry is selected from H, CF3, methyl, Cl,
and methoxy, and Rzis selected from H, Cl, and methyl, X is covalent bond, Y is
S,and Z2is O; (y) XisOandYis O; (z) XisOand Yis S;(aa) YisOand Zis O;
(bb) Y is S and Z is O; (cc) Rgis H and Ry is selected from Cy.7 alkyl, C1.6 alkoxy,
Cz.7alkenyl, C,.7 alkenyloxy, Cisalkoxy-Ci.salkyl, and Cj.salkoxy-Cs.salkoxy; (dd)
25 Rgis Hand Ry is selected from Ci.salkyl, C14 alkoxy, Cz-s‘alkenyl, Cz.5 alkenyloxy,
and Cisalkoxy-C4.salkoxy; (ee) Reis H and Rs is selected from Cyzalkyl, C1.3
alkoxy, C..4 alkenyl, C2.4 alkenyloxy, and Cy.zalkoxy-C4.zalkoxy; (ff) Rgis H and Ry
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, CF3,
methyl, Cl, and methoxy, Rz is selected from H, Cl, and methyl, R; is selected
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Yis S, R7 is selected fromCl_3 al kyl, Cl1.3 al koxy, C2.4 al kenyl, C2-4

al kenyl oxy, and Cl_3al koxy-Cl-3al koxy, and Reis H (pp) Xis 0, Yis 0, R
is selected fromH, =~ CF3, nethyl, C, and nethoxy, R2 is selected fromH,
Cl, and nethyl, R3 is 20 selected fromH, F, d, nethyl, and nmethoxy, R4 is
selected fromF, O, net hyl, CF3, OCF3 and nethoxy, and nis 1; (qq) X is
O, Yis S, Rl is selected fromH CF3, nethyl, d, and nethoxy, R2 is
selected fromH d, and nethyl, R3is selected fromH F, d, nmethyl, and
met hoxy, and R4 is selected fromF, d, nethyl, CF3, OCF3 and nethoxy; (rr)

Xis 0. Yi Sl:cr(ﬁnl'RfF O} mekhgk bid rfetieomytandRpis oot o F, @1, maty, et hoxy, R2
is selecte

t ed t hyl,
and met hoxy, t”EQAO" pavethy, é@ﬁ%omPMﬁ ﬂ”@fo ‘%B?Iﬁ eO%%F?OX@@“or aﬁ‘&tr}%t hggy, yand
n=1; or (Séi)luc%bﬁleihoxy ér‘f‘d |§etH3k¥j (ﬁhfﬂ'l@@t‘?q’s er dﬁelﬁé? froﬁﬁqu|Gl d, and

met hoxy, R2 is selected fromH

is selected romH F,
. et hyl @Jﬁtﬂlyhﬁﬂﬁm@lhomané Rod# beloiad MOOVLC), methyidiy DOFamBd OoR 50 and
th 7 1 C2.4 18
gF ke(rjli(/%/oxgj, Hg%hh%@ e@tal Kox br ?g S RP f(saééféet?gs %1—1%] @?ﬁethﬁzfﬁdﬁ%i?%s and Re
are Cl_4 al#&ydRs (smﬂz)em ﬁ{mi HR@IanethgbGEleCBJam)nmthmdyl @GinX istotahentabove.
A di t t E dified h
ST het e | DBRRHIE'S, PEREShectby B MY Bty 2k TreRak, bRl ot o from
-CHE, - CH2- seledfb@fr6iioF, Cl; GidthyCIGF s, OO, aad:rﬁethpxy;r(kmnssoabm@mwsen - -

10V\I/3art i cul a?‘?'?ﬁg%ﬁaﬁ‘ghes' gr : Vhsﬂ%l&ergét&’fynér'%% % ﬁ@g%tegcgrﬁﬂ'bﬁnqa wher S#\Cl-l:

(a) Xisif aﬁh@thyl I@spoo@a)an&mah@(fggamgrg Zhe ol Ra el sétected f@ﬂi HeFed, from H,
CF3, nethyl and net hox i s sel ect ed fromH, . and met hyl ;

(c) Xis 0 @ﬁ&wl{ang mgthoxy, axfi&dm@fe@tﬁ@frsshla Clymethyg %FrﬁdOEF@nd (e) Yis S

d Z 0; hyl ,
ECi:ln, anljsmet hﬁ%ﬁo%y,‘(ﬁqn%h?&%e?edt ect g-g)l:f’ ?iméth?lehﬁ&h% y?ﬁ‘y%se%{c)%edmne;né R2

ar e i ndependéem|fy Ganethyk §Fsr @FF 3, and methoxy, Rs is selected from Cs. alkyl, C1.6

alkoxy, C,.7 alkenyl, C,.7 alkenyloxy, C4.salkoxy-Ci.salkyl, and C4.salkoxy-C;.

15 salkoxy and Rg is H; (nn) X is O, Y is O, Rs is selected from C43 alkyl, C1.3 alkoxy,
C24 alkenyl, Cz.4 alkenyloxy, and C4.zalkoxy-C4.zalkoxy, and Rg is H; (00) X is O,
Y is S, Ry is selected from C4.3 alkyl, Cy.3 alkoxy, C..4 alkenyl, C2.4 alkenyloxy,
and Cq.3alkoxy-Cs.3alkoxy, and Rg is H; (pp) X is O, Y is O, R is selected from H,
CF3, methyl, Cl, and methoxy, Rz is selected from H, Cl, and methyl, Rz is

20 selected from H, F, Cl, methyl, and methoxy, R4 is selected from F, Cl, methyl,
CF3, OCF3 and methoxy, and nis 1; (qq) X is O, Y is S, R1 is selected from H,
CF3, methyl, Cl, and methoxy, R: 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; (rr) Xis O, Y is S, R is selected from H, CF3,

25 methyl, Cl, and methoxy, R; is selected from H, Cl, and methyl, R; is selected
from H, F, Cl, methyl, and methoxy, R4 is selected from F, Cl, methyl, CF3, OCF3
and methoxy, and n = 1; or(ss) Xis O, Y is S, Ry is selected from H, CFs,
methyl, Cl, and methoxy, R; is selected from H, Cl, and methyl, R3 is selected
from H, F, Cl, methyl, and methoxy, R is selected from F, Cl, methyl, CF3, OCF3

30 and methoxy, Ry is selected from Cy.3 alkyl, C4.3 alkoxy, Cz.4 alkenyl, Co.4 '
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H, nmethyl, nethoxy, F and d; (1) R3 is independently selected fromH, F,
C, nethyl, and nethoxy; Q R4 is independently selected fromF, d,

met hyl , nmethoxy, trifluoronethyl, fluoronethyl, difluoromethyl,

chl or odi fl uoronet hyl, dichl orofl uoronet hyl, fluoronethoxy, difluoronethoxy,
chl or odi f |l uor onet hoxy, 20 dichl orof |l uoromethoxy and trifl uoronethoxy; (k) R3
Is selected fromnethyl, nethoxy, H d, Br, I, OH -CH(CF3)2, CF3, -OCF3,

-N(CH3) 2, -0- CH2COOH, and -COCH3, and R4 is selected fromH, d, and
methyl; (I) R3is selected fromH F, C, methyl, and nethoxy, and R4 is

sel ected f roﬂkgnykszﬂg,, an@@ﬁ.@%kmx&éﬁ&?%&?{?%’i& H, @hél nwO% O RR%hd Hglah@topret hoxy,

di f1 uor onet hoxy, trifluororet Y | uor onet hoxy, and nethoxy; (m R7

i s sel ect ed &lkghfugl Rzand s are wethyl;airicompinationgobthrabgve. C2. 7 al kenyl oxy, C2a
al kynyl, C2a al kynyl oxy, C3_7 cycloal kyl, C3_7cycl oal koxy,

Cl _eal koxy-d -eal kyl, Cl.sal koxy-C1. sal koxy, and C3.

7cycl oal kyl oxy- ClActatdimx o ar{atherRspecttof shrdink&ntion, Betneula €1l is modifiéd suchal kyl ,

C e alkoxy, al kenyl . Caalkenyl ox Cl. 6al koxy- Cldal kyl , d

Cl. sal ko -dh.g?%e'sg}"’éSer'(aWR'e'i's'eﬁeéﬁafsﬁrgﬁ°§9§8ﬁ8ﬁ%e’k63/‘?mﬁﬂa.—5 al kyl |
Cl. 4 al koxy, CH2— -aCKengH,—C2--Ch,aldieaydrmpe.CHETHCL .of ®gkoabsent whah koxy;  (p)
Reis Hand R7 is selected fromCl-3 19 al kyl, Cl1 3al koxq;a(| C24 al kenyl

C2- 4al keny! oxy: Warrd -C,'epresRRiR A arouB selReiey) fromyFCReTs=CH—ambzr7and sel ect ed

from met hoxy—cgf heK, Ppropoxy, isopropoxy, propenyloxy, isopropenyloxy,
et hoxy- met hoxy, net hoxy-nmethoxy, nethoxy-nethyl, nethoxyethyl,
et hoxynet hyl, and et hoxy-ethyl; or - - - - - W- - - - - represents a 5

R I L S S
(a) Xis O and Y is O; (b) X is a covalent bond and R is selected from H, CF3,
methyl, Cl, and methoxy, and Rz is selected from H, Cl, and methyl; (c) X is O
and Y is S; (d) X is covalentbond, Yis Sand Zis O; (e) YisSand Zis O; (f) Y is
O and Z is O; (g) Ry is selected from H, CF3, methyl, Cl, and methoxy, and Rzis

15 selected from H, Cl, and methyl; (h) R1 and Rz are independently selected from
H, methyl, methoxy, F and Cl; (i) Rs 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),, CF3, —OCF3, —N(CH3)2, —O—
CH2COOH, and —COCHj3, and Ryis selected from H, Cl, and methyl; (1) Rs 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,
Cis alkoxy, Cz.7 alkenyl, C2.7 alkenyloxy, C..7 alkynyl, C..7 alkynyloxy, Cs.7
cycloalkyl, Cs7 cycloalkoxy, Cigalkoxy-Cqgalkyl, C4-salkoxy-Ci.salkoxy, and Ca.
7cycloalkyloxy-C1.7alkoxy; (n) Rgis H and Ry is selected from C17 alkyl, C1.6
alkoxy, C,.7 alkenyl, C,.7 alkenyloxy, Cs.galkoxy-C.salkyl, and C1.salkoxy-Cs.

30 salkoxy; (0) Rgis H and Ry is selected from C1.5 alkyl, C4.4 alkoxy, Ca.5 alkenyl, C,.
s alkenyloxy, and C4.salkoxy-Cy-salkoxy; (p) Rsis H and Ry is selected from Cq.3
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2- Met hyl - 2-{2- et hyl - 4-[ 2- (4-tdf | uor onet hyl - phenoxynet hyl ) - but yl sul f anyl ] - ph
enoxy}-propionic acid O HOOi CF3 CEt Conpound 3

2-{4-[ 2- Et hoxy-3-(4-trifluoronethyl-phenoxy)-propyl sul fanyl]-2-nethyl -
phenoxy} - 2-net hyl - propionic acid O HOO OCF3 S ~O ~ | Conpound 4

2- Met hyl -2-{2-met hyl -4-[2-(4-trifluoromet hoxy-phenoxynet hyl) -

but yl sul fanyl ] - phenoxy}-propionic acid 0 HOO C  STO Conpound 5

2-{4-[ 2-(4-Chl or o- phenoxynet hyl ) - butyl sul fanyl ] -

2- met hyl - phenoxy}-2-nmet hyl -propionic acid O HO"AOC SD~0 C Conpound
6 2- {4-[2- (akyh @sdmdxyocmer@tJaWehylbw }’drﬂLd:Js%moki'-Qé;alkoxy, (q) Rgis

2- et hyl - phenoxgk 2-nmeth propionic acid O
71s selected from methoxy, ethoxy, propoxy, isopropoxy, propenyloxy,

isopropenyloxy, ethoxy-methoxy, methoxy-methoxy, methoxy-methyl,
methoxyethyl, ethoxymethyl, and ethoxy-ethyl; or ----- W----- represents a

5 covalent bond; or combinations of the above.

Specific examples of compounds of Formula (1) include:
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Conmpound 7

2-{4-[12-(3-Fluoro-4-trifluoronethyl -phenoxynet hyl ) -butyl sul fanyl] -

2- met hyl - phenoxy}-2-net hyl -propionic acid 21 PRD 2317USNP 0 O HO ""I1I [/

S O OCet Compound 8 2-{4-[2-Ethoxy-3-(4-isopropyl-phenoxy)-propyl sul fanyl]
2- met hyl - phenoxy}-2-nmethyl -propionic acid O/ | HOO OCF3 OEt Conpound 9
2- {4-[2-Ethoxy-3 -(4-trifluoronethoxy-phenoxy)-propyl sul fanyl]-

2- met hyl - phenoxy}-2-net hyl -propionic acid O HOO/ I A zZt, Ce Conpound
10 2- {4-[3-(4-Cnhl oro-phenoxy) - 2-et hoxy- propyl sul fanyl ] -

2- met hyl - phenoxy} - 2- net hyl - propi oni ¢ aciyd O

HO)XO O/CF3
s)/\o
Compound 1
2-Methyl-2-{2-methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-butylsulfanyl]-phenoxy} -propionic acid

0
HO oﬁ CF3
)X s’\/‘o’@

OEt

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

Ho%@ OCF,
oyl

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

O
LR WO o
s’j/\o F
Compound 7

2-{4-[2-(3-Fluoro-4-trifluoromethyl-phenoxymethyl)-butylsulfanyl]-
2-methyl-phenoxy}-2-methyl-propionic acid
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HO \\
-{4-

[
- et hyl

2- Et hoxy-3-(3-fluoro-4-trifl uoronethyl

- met hyl

2- et hyl

/
3-
y

o/

c

' §-6s"Cl Ot Conpound 11

(3, 4-Di chl oro- phenoxy) - 2- et hoxy- propyl sul fanyl ]
- phenoxy}-2-net hyl -propionic acid OHO// \ \ /| O/ 1

2

2

\ F CEt Conpound 12 2-
4-[

2

CF3 S'--r,0

- phenoxy) - propyl sul fanyl ] -

- phenoxy}-2-net hyl -propionic acid 22 0 Ho CN Conpound 13 2- {4-[3
- Cyano- 2- (4-i sopropyl - phenoxynet hyl ) - pr opyl sul f anyl ]

2- {4-[3-Cyano-2-(4-trifluoronet hoxy-phenoxynet hyl
- phenoxy) - 2- net hyl - progl onic acid O HO O

2- et hyl

17 -
- phenoxy}-2-nmet hyl -propionic acid O HO 1 [/ | d 14
' ) - propyl ?ﬁgﬁﬂ?gk‘g
/1

Compound 8
2-{4-[2-Ethoxy-3-(4-isopropyl-phenoxy)-propylsulfanyl]-
2-methyl-phenoxy}-2-methyl-propionic acid

K

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

L oU ¢

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

0
L WIS &
OEt

Compound 12

2-{4-[2-Ethoxy-3-(3-fluoro-4-trifluoromethyl-phenoxy)-propylsulfanyl]-

2-methyl-phenoxy}-2-methyl-propionic acid
22



CN Conpound 15 2-{4-[2-(4-Chloro-phenoxynethyl) - 3- cyano propyl sul fanyl ] -

2- et hyl - phenoxy}-2-net hyl -propionic acid a HO | / a [/ s--120d
Compound 16 CN 2-{4-[ 3- Cyano-2- (3, 4-di chl oro- phenoxynet hyl ) - propyl sul fanyl ] -
2- met hyl - phenoxy}-2-nmet hyl -propionic acid O HO// \\ I / I CF3 S--~COF
Compound 17 CN 2-

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

- 2- net hyl - phenoxy}-2-net hyl -propionic acid O Ho - X\\ CF3 S~--rOCN
Compound 18 2-

{4-[3-Cyano-2-(4-trifluoronethyld phenoxymet hyl) - propyh sul fanyl ] -
2- met hyl - phenoxy} - 2- net hyl - prlg q&\d 23 Exaﬁj;qu preferred conpounds

i ncl ude those described in Table 0 Tabl e Conpound

Compound 1 3
2-{4-[3-Cyano-2-(4-isopropyl-phenoxymethyl)-propylsulfanyl]-
2-methyl-phenoxy}-2-methyl-propionic acid

HO&O@SYO roa,

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

HO&O@SYO /©/01

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

Ho)'x @ Q

Compound 1 6
2-{4-[3-Cyano-2~(3 ,4-d1chloro—phenoxymethyl)-propylsu]fanyl] -
2-methyl-phenoxy}-2-methyl-propionic acid

R O

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

y O&O@S/\Cm\? /©/0F3

Compound 18
2-{4-[3-Cyano-2-(4-trifluoromethyl-phenoxymethyl)-propylsulfanyl]-
2-methyl-phenoxy}-2-methyl-propionic acid
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Nurmber Structure 1 HZQT/O\ I | CF3 S -CO2 HZCxO1j CFR3 S~-O 3 HQzC
CF3 SI~~O O 5 The pharmaceutical conpounds of the invention include a
pharmaceutical conposition, conprising a pharmaceutically acceptable
carrier and a conpound of Fornula 1. 10 Preferably, the pharmaceuti cal
conpositions of the present invention conprise a pharmaceutically
acceptable carrier and a conpound of fornmula | wherein (a) XIs Oand Y is
S; 24 (b) Yis Sand Zis O (c) RBis Hand R7 is selected fromG _7 al kyl,
Cl -6 al koxy, C2_7al kenyl, C2_7 al kenyl oxy, Cl_eal koxy- C44al kyl, and

G _5al koxy- C1_5al koxy; (d) R7 is selected from Cl-5 al kyl, C14al koxy, C2.5

oy Remyl (G2 ool S o o S o gt sl ! oot o

Cl. 3al koxy- (Heléa) koxy; (f) R7 is selected from methoxy, ethoxy, pr opoxy,
i sopropoxy, propenyl oxy, isopropenyl ethoxy met hoxy, nethoxy- net hoxy,
10 net hoxy-net hyl, net hoxyet hyl, et hox;ﬂ{’lﬁ and et hoxy-ethyl;

Compound

Number Structure

! 2*@8@0

2 o0 @SACO o

3 Hogcxo@ /©/CF3
S/Y\o
o

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
(a) XisOandYisS;
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(g) RS and R6 are independently Cl.4alkyl; (h) R5 and R6 are nethyl, Rl is
selected fromH, CF3, nethyl, d, and nethoxy, R2 is selected fromH 4,
and nethyl, R3 is selected fromH, F, d, nethyl, and nmethoxy, and R4is
selected fromF, d, nethyl, 15 trifluoronethyl, trifluoronethoxy,
fluoronet hyl, fluoronethoxy, difluoronethyl, difluoronethoxy, and nethoxy;
(i) The conpound of claim1 wherein Xis 0, Yis O, R3is selected fromH,

F, d, nethyl, and nmethoxy, and R4 is selected fromF, C, nethyl, CF3,
OCF3 and nethoxy; 20 Q Xis O Y is S, R3is selected fromH F, d, nethyl,
and net hoxy, a(‘b:) Rdis S andlzdet®ed fromF, d, nethyl, CF3, OCF3 and net hoxy;

(k) X is coval nd,, Y | s, sel d f yl, and

met hoxy, and R )I s%@?&?@dﬂﬁﬂs |q_ctec§jrom Iﬂﬁ? c&!ﬁn}ko&r—%? %“Fﬁi’r{"a t'hoxy: 25
(1) Yis 0, Zis O, alfé’nykﬁ(ysell genm@ (E&,@Myl"an&&%lkommdlkox@nd nmet hoxy, and
R4 is selected from and_ et hox Yis S Zis O,

R3 is sel ected®r onRHS splectgd fr?fﬁﬁ;ﬁlalkﬂiﬁd 4#&(9&@5%%%6 k§“¥!@l%ct ed from

F, d, negfhyl CFS,r%MI@Q Yy (N) R3|s selected fromH, F, d,
rrethyl and rrethoxya R4|s s éé’teg)fr OF d, methyl, CF3, OCF3, and

met hoxy, R7 is(@el &bt l@csefectﬂdfmmfbtaramyl C1aall@<y,6émlaﬂseylyl Caalkerdoxy,, C2-7
al kenyl oxy, G _6al k _ b5al koxy-Cl_5al koxy, and Reis H,
(o) Xis 0, Yis O |§3as}®§g(i§qé’alk§%m Cl.3 alkyl, CI-3 alkoxy, C2-4
al kenyl, C2-4(fal keﬁayiscseiecteﬂfdor@'méihbiwmmo@. pﬁapéoqx;sppmpdxﬁe |s H 5 (p) Xis
0, YISS R?lsselectr&g rom C2.
el 0,

|
al kenyl oxy, and C P9P% SOQQH?BXWXV%%WW% ﬁ%}gz&/ -mgthy: x{)}\l/ i's
i s sel ected from H mefdxy-igstin] meBoxyéthy, aﬁbkwmhyll:@nd ethoxy-ethyl;

(@) Rsand Rsare independently Ci.4alkyl;
(h)  Rsand Rgare methyl, Ry is selected from H, CF3, methyl, Cl, and

4
R1

methoxy, Rz is selected from H, Cl, and methyl, Rs is selected from H,
F, Cl, methyl, and methoxy, and R4 is selected from F, Cl, methyi,

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

(i) The compound of claim 1 wherein X is O, Y is O, Rs is selected from H,
F, Cl, methyl, and methoxy, and Ryis selected from F, Cl, methyl, CF3,
OCF3; and methoxy;

20 () XisO,Yis S,'Rs is selected from H, F, Cl, methyl, and methoxy, and
Rsis selected from F, Cl, methyl, CF3, OCF3 and methoxy;

(k)  Xis covalent bond, Y is S, R3 is selected from H, F, Cl, methyl, and
methoxy, and R4 is selected from F, Cl, methyl, CF3, OCF3, and
methoxy;

25 )] Yis O, Zis O, Rsis selected from H, F, Cl, methyl, and methoxy, and
Ryis selected from F, Cl, methyl, CF3, OCF3 and methoxy

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

(n) Rasis selected from H, F, Ci, methyl, and methoxy, R, is selected from

30 F, Cl, methyl, CF3, OCF3, and methoxy, Ry is selected from C4_7alkyl,
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Is selected fromH d, and nmethyl, R3 is selected fromH F, d, nethyl,

and nethoxy, R4 is selected fromF, d, nethyl,

nis 1l (r) Xis 0, YIs S R is selected fromH CF3, nethyl, d,
is selected fromH d, and nethyl, R3 is selected fromH, F,
and nmethoxy, and R4 is selected fromF, O, nmethyl, CF3, OCF3

met hoxy, R2
a, methyl,

and nethoxy; 15 (s) Xis 0, Yis S R

and rmnet hoxy,

R2

F, d, nethyl,
and n Gﬁsklkc(xy)CQSq alkerfyl, Cé.7iatkeByloky, CissatkekpCh galk§ir amd €,. CF3,

and net hoxy,
nmet hyl, d

and net hpx

selected fromH, F,5 %P}(/y'ﬁé'ﬁlwxy’ and,

20 is gel ted fromH 4, and nethyl,
thoxy, R4 is selected fromeF,

CF3, OCF3and 10 net hoxy,

and

Is selected fromH, CF3, nethyl,
is selected fromH d, and nethyl, R3 is selected fromH,
and nethoxy, R4 is selected fromF, O, methyl, CF3, OCF3

R3
a,

and

G ’

S

nethyl, CF3, Q@y3 a0@ ormish@xsay |srseﬁeoiedmelcf$§au@| fmlseé%ﬁyl ¢ amenit, 3 al kyl,

C1-3 aI koxy,

C2-4 alkeny kenyl oxy

al oxy C1- 3al koxy;

R6 is H and (u) cdrs wl%,aﬂd?as,a"%qxv&]gﬁ'k@m anﬁlﬁ@\ﬁeH 25 Were the

conpounds; accofyi nox s iSs| Feyﬁ%léafeo{m&ﬁ c% alk?laﬁﬂ 39%5\? I3 4%J|keng|ent

may accordingly exist as enantioners

he” conpoun posse

nmore chiral centersCztataH@ﬂylﬁiy, antdC-sadexy1Gy. elxox,;t, aad Riiisiklt er eoner s.
be under st ood c@

wi thin the sco{)
crystalline forns flsselehteddmmpblu@dsandweth)di Rg |saaelqnbé<yfmmp-lhsF Lidnethysuch 26

B mEEER L SePRETEILE, & FRNELER Bt “Comon.

or gani ¢ 1080l vent s, melﬂosy;@mdmb\nat es are also Intended to be enconpassed

are intended to be
the conpounds nay

within the

15

20

25

30

(r)

(t)

(u)

he' present i nven Sone

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, Cl, methyl,
and methoxy, and R, is selected from F, Cl, methyl, CFs, OCF3; and
methoxy;

Xis O, Yis 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, Cl, methyl,
and methoxy, R4 is selected from F, Cl, methyl, CF3, OCF3 and
methoxy, and n = 1;

Xis O, Y is S, R is selected from H, CF3, methyl, Cl, and methoxy, Rz
is selected from H, Cl, and methyl, Rs is selected from H, F, Cl, methyl,
and methoxy, R4is selected from F, Cl, methyl, CF3, OCF3 and
methoxy, n = 1, and Rs is selected from C43 alkyl, C4.3 alkoxy, Ca.4
alkenyl, C,.4 alkenyloxy, and C4.zalkoxy-C1-3alkoxy; and Rgis H; and
combinations of (a) through (t), above

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

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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scope of this invention. 5 The invention provides the disclosed conpounds
and closely related, pharnmaceutically acceptable forns of the disclosed
conpounds, such as salts, esters, anm des, hydrates or solvated forns

t hereof ; masked or protected forns; and racem c m xtures, or
enantionerically or optically pure fornms. 10 Pharmaceutically acceptable
salts, esters, and am des include carboxylate salts (e.g., G _3al kyl,
cycl oal kyl, aryl, heteroaryl, or non-aromatic heterocyclic) amno acid
addition salts, esters, and am des which are within a reasonabl e
benefittris kaneanﬁeﬂded)twbmmeg ircthel presdrt nventien. alncadslitiohpsdre bbthecont act

with the 15t|ssueso out, u t,0 ity, |rr|tat|on or

al l ergic resPYn IQ%‘EE@ @F%é”'gh‘fv?toer ﬁc'e}l}'géa)iﬁétﬂr SRMEReygan

hydrochl ori d§olv§ﬂé famdesuch Isawb{e%taee alsdiihteAd&d toseémiompaesad Mthin tMal er at e,

ol eate, palmtate, stearate, laurate, borate, benzoat e, lactate, phosphate,

tosyl ate, ci ?QO&’@@ mﬁlrlé’ﬁf‘@n fumarate, succinate, tartrate, naphthylate,
nmesyl at e, s gl ucohept onate, | acti obionate, and 20 | auryl sul fonate. These may

i nclude alkali nmetal and al kali earth cations such as sodium potassium
cal cium and rragn'Ehﬁ invgnties previdestherdisclasedicompennds and clogelyrelated; y ammni um

and am ne Cbh g&?%hiﬁcée%ttétﬁ rmé' of IQJ:IHL@qV?JFE&Mﬁ 30th gs salts,

trimet hyl am anine ee exanp er ge,
"Phar maceut i esiérsSadnidas" hyadral%lsalrrsoleted.forrﬂsthérecﬁ;Gnésl@al oryirotebted ormme; or por at ed
25 herein by _reference. gresent Stlve %Ihar mac el tlcal \F/maccept abl e am des of

the inventi B'ﬁ(?far?@mfﬂ'é“)it‘f'ﬂ? dEIENYgere %Oéﬂﬂ%(fﬂ 4P APy G _6al kyl ani nes

and secogdary di (G _sal kyl) am nes. Secondary am nes incl ude 5- or
6- membered hetergcyclic or heteroaromatic ring noieties containi ng at | east
at doHe i gn

one nitrogen maceiicali aresptanie salts, eptesm @nd amides inglyde cagoYlatet ons.
Preferred ang %S(e%)o @fa@“@?rcyt\ﬂgglkillr 8, HETEROArHH, ofhorRatdriaticHetemEyciigm nes, and

di (CL. 2al kyl ) am ne

amino aC|d addltlon 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,
guaternary 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 C.salkyl amines and
secondary di(C1salkyl) 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-galkyl primary amines, and di(C.;alkyl)amines.
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Representati ve pharmaceutically acceptable esters of the invention include
C a alkyl, C5-7cycloal kyl, and phenyl esters. Preferred esters include

nmet hyl esters. The invention also includes disclosed conpounds havi ng one or
nore 5 functional groups (e.g., am no, or carboxyl) masked by a protecting
group. Sone of these masked or protected conpounds are pharmaceutically
acceptable; others will be useful as internediates. Synthetic internedi ates
and processes disclosed herein, and mnor nodifications thereof, are also
within the scope of the invention. 10 HYDROXYL PROTECTI NG GROUPS Protection
for the hydrReprbsantative phaemadasticaibt dsdeptiblecsstersof isd intontizsh incladd ¢l et her s,

substituted ethyl ethers, substitute be ethers, ,and, silyl ethers. 15
Subst i tut ed ABMIGHOIRARY. BXERHMb eerss i Hteret St utdhle B SPRC T ude
met hyoxymet hyl, met hyl t hi onet hyl, t-butylthionethyl,

(phenyl di net hyl si |l yl ) met hoxynet hyl , benzyl oxymet hyl ,
p- met hoxybenzy| oXygdnveption @lsortaeiudss discessd,comnraupds hadng 9ae L& Maret hyl |

s 57T MR B R xR s e
P T smtmaicateomintii st NS
ot hoxyt et r AR STpEB 5P Tt Poa RS et AR TRTElSS A LR o o, 1
25 [ (2- chl ordisclosweetheyéih paed idor nadifidatianypihpesof,cire afboyithid the sbope af- 2- yI |,

t et r ahydr of éhg%lign .tetrahydrot hi of uranyl and

2,3,3a,4,5, B‘E’l'ahydr 0-7,8,8- trinethyl-4,7-nmet hanobenzof uran-2-yl .
Substitujged Ethyl Ethers 30 Exanpl es of substituted ethyl ethers include

1-et hoxyethyl, 1-(2- chloroethoxy)ethyl, 1-nethyl-I-nethoxyethyl,
1- et hy?/- | - y@}gggg&g&ﬁggﬁgﬂ% é/ QUPS y y y

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

20 guaiacolmethyl, t-butoxymethyl, 4-pentenyloxymethyl, siloxymethyl, 2-
methoxyethoxymethyl, 2,2,2-trichloroethoxymethyl, bis(2-chloroethoxy)methyi, 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-
trimethyi-4,7-methanobenzofuran-2-yl.

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

chloroethoxy)ethyl, 1-methyl-1-methoxyethyl, 1-methyl-1-benzyloxyethyl, 1-
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28 net hyl - 1- benzyl oxy-2-fl uoroethyl, 2,2,2-trichl oroethyl,
2-trinmethylsilylethyl, 2- (phenylselenyl)ethyl, t-butyl, allyl,

p- chl orophenyl, p-nethoxyphenyl, 2,4- dinitrophenyl, and benzyl. 5
Substituted Benzvl Ethers Exanples of substituted benzyl ethers include

p- met hoxybenzyl, 3, 4- dinmethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl,

p- hal obenzyl, 2, 6-di chl orobenzyl, p-cyanobenzyl, p-phenyl benzyl, 2- and
4-pi colyl, 3-nmethyl-2-picolyl N oxido, diphenylnethyl, p,

p' -dinitrobenzhydryl, 5-dibenzosuberyl, triphenylnethyl, a 10

napﬂt hyl ﬂi ph?&h%lnﬁbléryiyloriqy=mdr_a?thpbQmﬁ-dichlr?wetllw?”ﬁz-hﬁh?thﬁfiﬂy?ethyl, 2-

met hoxypheny, n t .t - met hox en e . 4-(4" -

br onophenac%P%i%ﬁM? LK-QHM,,?lehchg%ﬂg&e,nxﬁlpfrp?tb?%){pgl_enyl, 3'4'
dichIorophthﬂﬁﬁgﬂﬂgﬂhgﬂg%bﬁg*hyl, 4,4, 4"-tris(levulinoyloxyphenyl)nethyl,
4,4' /4" -tris(benzoyloxyphenyl)nethyl, 3-(1mdazol-I|-ylnethyl)bis(4',4" 15
di met hoxyphenyl ) net hyl , 1, 1- bi s(4- met hoxyphenyl)-1'-pyrenyl net hyl,

9- ant hryl 9-(9 ; 1_ﬁ%%ggﬂgénz19-(9-pheny|-10-oxo)anthryl,
1,3-benzé%ithiol§%§gﬂéep lerssothiazolyl S, S-dioxido. Silyl Ethers 20
Exanpl es of sil ylExamnpesofisabstitdtedtbenny tethdrs include g-miedtaxybariayl; 13,4-

i | g1l ] di hyl | Lsilyl . di | i Lyl
SR e s e e e
tri benzyl si | pbyariobenayl xybhiérmibenzyl, b+ amhemnidond, 1 3unethytphenyl INveitiy] si |yl and

t - but yl met hoxgphenyl silyl. 25 Esters In addition to ethers, a hydroxyl group
may be prot cRkanyiastiy, B initrobsnzhydryl Siibenzpgyheryly iphaylmstivhios,

benzoyl f gy lﬁfoﬁ Op! (@i e, trichloroacetate,
trifluor oaggriai)#te, }ﬁ?gg@%@iélf g?@fﬁ ﬁa’?”?ﬁ%ﬂ%ﬁ?’ﬁ%ﬁ@gﬁ?@ at e, phenoxyacet at e,
p- chl or ophenoethaxypheny)phenyindgthyhiziby-Metiexyplsnymetierhy4-(4-opi onat e,

4- oxopent angg o R cyloxy phenylaibhenyimethyl, 4,4',4"-tris(4,5-

dichlorophthalimidophenyl)methyl, 4,4',4"-tris(levulinoyloxyphenyl)methyl,

4,4' 4" -tris(benzoyloxyphenyl)methyl, 3-(Imidazol-1-ylmethyl)bis(4 ',4"'-

15 dimethoxyphenyl)methyl, 1,1-bis(4-methoxyphenyl)-1’-pyrenylmethyl, 9-anthryl,
9-(9-phenyl)xanthenyl, 9-(9-phenyl-10-oxo)anthryl, 1,3-benzodithiolan-2-yl, and
benzisothiazolyl S,S-dioxido. '

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

dimethylisopropylsilyl, diethylisopropylsilyl, dimethylthexylsilyi, #-
butyldimethylsilyl, t-butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, triphenyisilyl,
diphenylmethylsilyl, and #-butylmethoxyphenyisilyl.

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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(et hyl enedl t hi 0) pent anoat e, pival oate, adamantoate, crotonate, 4 29

nmet hoxycr ot onate, benzoate, p-phenyl benzoate, 2,4, 6-

trinmethyl benzoate(nmesitoate) Carbonates 5 Exanpl es of carbonates include
met hyl, 9-fluorenyl methyl, ethyl, 2,2,2- trichloroethyl,
2-(trinmethylsilyl)ethyl, 2-(phenylsulfonyl)ethyl, 2-

(triphenyl phosphoni o) et hyl, isobutyl, vinyl, ally[, p-nitrophenyl, benzyl,
p- net hoxybenzyl, 3, 4-di nmet hoxybenzyl, o-nitrobenzyl, p-nitrobenzyl,
S-benzyl thiocarbonate, 4-ethoxy-1-naphthyl, and nethyl dithiocarbonate. 10
Assi sted C eraeth@qct‘otmmédjembatasmpmeaylbmmtagw 6ncl ude 2-i odobenzoat e,
4-azi dobutyrate E yl pent anoat e, o-(di brononet hyl )benzoate, 2-
f or nyl benzeﬁrggﬁmylgﬁ% e(f‘ﬁsﬁ'@?tﬁgl t hi omet hoxy) et hyl carbonate, 4 15
(nethylthionethoxy)butyrate and 2-(met hyl t hi omet hoxynet hyl ) benzoat e.

M scel | aneous Esters Exanples of mi scell aneous esters include

2, 6-di chl oro- 4- noxyacet at e,

2, 6-di chlsor o- 4- (Eﬁérpgnéo?e§abaH§feQYAmmémpﬁgqmgé3ﬁ,lrﬁém I, eI, 2,2,2-

2, 4- bIS(l 1- di et henoxyacet at e, - ¢hl or hen [ acet' at’é,

i sobut yrat e trl¢Hmoefh(¢|c2'r(t5ant |§ll§d)eﬂlyhﬂt(nbenﬂs%i¢nﬂbﬁib¥|e2-t i gl oate), o-

NN, NNt T PARBERRR Ao R C . ADOTRALPRR, BhaiThe, 7.

di met hyl phospéthagbehzy) 3, 4aimiempﬂybianzylt o-njtiobenizd p-hitroberzy? 5S-Behtydnat es

v so TSRt R o SRR T 1)

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

30



30 AM NO PROTECTI NG GROUPS 30 Protection for the am no group includes
carbamat es, am des, and special -NH protective groups. Exanpl es of

carbamat es i ncl ude nethyl and ethyl carbamates, substituted 5 ethyl

car bamat es, assisted cl eavage carbamates, photolytic cl eavage carbanmates,
urea-type derivatives, and m scel |l aneous carbamates. Carbamates Exanpl es of
nmet hyl and et hyl carbamates include nethyl and ethyl, 9- 10 fluorenyl nethyl,
9-(2-sul fo)fluorenyl nethyl, 9-(2,7-di brono)fluorenyl nethyl, 2,7

di -t-butyl-[9-(210, 10-di oxo- 10, 10, 10, 10-t et r ahydr ot hi oxant hyl )] net hyl , and 4-
net hoxyphenacy! . Fsofestiort for &k &inimplgrdup iEklades esrbamates) stmidas, add spégidl
carbamates i I ud 2[ 2-trichloroethyl, 2- trimethylsilylethyl,

2- phenyl et hyT Jp.r?_eLc 8%‘#&%) 1-net hyl et hyl, 1, 1-di et hyl - 2- hal oet hyl ,

1, 1-di net hyl - 2, 2-di bronoet hyl, 1, 1-di net hyl - 2 2 2-trichl oroethyl, 1-

rrethyl-l-(4-biph I I ethyl, 1-(3,5-dj-t phe yl 1rreth|et,h , 2-(2"-
and 4'- pyridyl )g}%ﬁ/ f(‘%"b@’@ﬁté?EICM@mlBQ r] %Im»@lﬁs bstiyited| |

1- adamanty!| ’etM I%Iban?éie@'és%istedlcléé%é%bﬂa%été!é ’ph%thﬁ%rBIéavaéen' troci nnanyl ,

8- qui nol yl, ydr oxypi peri di nyl, y|d|th|0 benz p- met hoxybenzyl ,

p-nit robenzwarbifnﬁﬁeén%éﬁmﬂ derfyatives, @ﬂ@lﬁéwme@%g@ﬁﬂ@ﬁobenzyl

4- met hyl sul finyl benzyl, 9-anthryl nethyl and di phenyl nethyl. 25 Assi st ed

Cl eavage Exanpl es of assi sted cl eavage i ncl ude 2-nethylthioethyl, 2-

met hyl sul f onyl et IGdrbarpates- t ol uenesul fonyl )ethyl, [2-(1, 3- di t hi anyl )] et hyl ,

4- et hyl t hi ophe h 0

tri phenyl phospho%gmsoi% %b&ﬁg'l Q’nf %bﬂ&?ﬁ%ﬂaﬁ%wgﬂ@émﬁé{ﬂyl 'l“g’r 0-p 30

acyl oxyb#nzylluorgnylrdethyi Oq2ysuifo flupteagimeathyl 50- @Mtsoma)fMOyénthdﬁhyI 24nd 2-
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, f-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)imethyl, 4-
methylthiophenyl, 2,4-dimethyithiophenyl, 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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(trifluoronethyl)-6-chro nonyl nethyl. 31 Photol ytic C eavage Exanpl es of
phot ol yti c cl eavage include mnitrophenyl, 3,5- dinmethoxybenzyl,

o-ni trobenzyl, 3, 4-di met hoxy-6-nitrobenzyl, and phenyl (o- 5

ni trophenyl ) methyl. Urea-Type Derivatives Exanples of urea-type derivatives
I ncl ude phenot hi azi nyl - (10) - carbonyl derivative, N

- p-t ol uenesul f onyl am nocar bonyl, and N - phenyl am not hi ocar bonyl. 10

M scel | aneous Car bamat es Exanpl es of m scel | aneous carbamates incl ude
t-amyl, S-benzyl thiocarbamate, p-cyanobenzyl, cyclobutyl, cycl ohexyl,

cycl opentyl, cyclopropyl nethyl, p-decyl oxybenzyl, diisopropylnethyl, 2,2 15
di met hoxycar bonylyi pyl. Q-(N, N-di met hyl car boxam do) benzyl, 1, 1-di nethyl - 3-
(N, N-di net hyl car Eé%@ﬂgﬁcﬁ-ﬁé@&?l , 1, 1-di net hyl propynyl, di (2-pyridyl)nethyl,
2- Lur anﬁl met hyl Egamipwléctﬁtfhuiolyrt]ibrﬁ!ﬁm?gwblnclt{déoﬁ-lmt[s(ipﬁe?ﬂ93,:56Oti nyl, lp- ( plh-l I
met hoxypheny| az nzyl, 1-methylcyc u , 1-met cycl ohexy], 1-methyl-1-
cycl opr opyl rJ@T‘ﬁ&Pxﬁ{P%ﬁk Ryfitrop: §¥|5¥dr‘ﬁ@ﬁh§%¥fﬁﬂéﬁ9@§%¥'}n9l‘q pE‘-‘*"r‘iﬁ&"nyl -1-(p 20
phenyl azgph‘?ﬁ‘tVdﬂHéhﬂyheth% met hyl -1 - phenyl et hyl, 1-nethyl-I-(4-pyridyl)ethyl,
phenyl, p-(phenyl azo)benzyl, 2,4,6-tri-t-butyl phenyl, 4-

(t (et hyl amoni un) benzyl, and 2,4, 6-trinethyl benzyl. Exanples of am des

i nclude: 25 Am dps. T0{ Byl étive acetyl, N-chloroacetyl, N-trichloroacetyl,
N-trifluoroacetyh yl, N 3-phenyl propi onyl, N picolinoyl,

N- 3- pyri dyl car bokxaingies dflurdeetypederdiratives include prbmothiaeiny€10)i¢abzonyby | |

N-p- phenyl be e%i%tliv'e, N’ -p-toluenesulfonylaminocarbonyl, and N’-phenylaminothiocarbonyl.

10

Miscellaneous Carbamates

Examples of miscellaneous carbamates include -amyl, S-benzyl
thiocarbamate, p-cyanobenzyl, cyclobutyl, cyclohexyl, cyclopentyl,
cyclopropyimethyl, p-decyloxybenzyl, diisopropylmethyl, 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-
(timethylammonium)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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30 Assisted O eavage 32 N-o-nitrophenyl acetyl, N-o-nitrophenoxyacetyl,
N-acet oacetyl, (N - dithiobenzyl oxycarbonyl am no)acetyl,

N 3- ( p- hydr oxyphenyl ) propi onyl, N-3-(o- nitrophenyl)propionyl,

N 2- et hyl - 2- (o0- ni t r ophenoxy) pr opi onyl , N 2-net hyl - 2- (o-

phenyl azophenoxy) propi onyl , N-4-chl orobutyryl, N-3-nethyl-3-nitrobutyryl,
N-o 5 nitroci nnanoyl, N acetyl nethionine derivative, N-o-nitrobenzoyi, N-o-
(benzoyl oxynet hyl ) benzoyl, and 4, 5-di phenyl - 3-oxazol i n-2-one. Cyclic Imde
Derivatives N-phthalimde, Ndithiasuccinoyl, N 2,3-diphenyl mal eoyl, N 2,5-
10 di net hyl pyrroll\yb-,nltférpheﬁylécétylt Ntd-ambhyﬂdyad:étyll Bzaweyedcend (Nane adduct, 5-
substituted 3-di et hyl - 5-triazacycl ohexan-2-one, 5-substituted 1, 3-

di benzy! - ?I%uqhen@ﬂ@wertm&am@aeﬁ& AP~ ﬁyqf%sqhﬁf\wmeplony N-3-(o-
3, 5-dini trO Hitr GG OHrS bmnﬁPﬁCi-methyliﬁtéoPrﬁ@EﬁaGFbkﬁp@RQAéyﬁN Bom&amples of

special NH prot ective grou I ncl and Am nes met hyl ,

N-allyl, N [mewlazmermpmprqmqrm Wbﬂ;qhim@m;tvryl N%nmibyl Digobutyryl, Nvo- 20 (1

AL SOPrCP - i s SNl P TP SRR BT U o2l €5
N-tri phenyl ereh;dyloMemyl)beniu;dgﬁmkieéﬁ-ld)pdi\epyleﬁw)kamtum-gzl-qnel\l- 9- phenyl f | uor enyl

N-2, 7-di chl oro-9- fluorenyl nethyl ene, N-ferrocenyl nethyl, and
N-2-picolylam ne N -oxide. 25 Imne Derivatives N1, 1-dinmethylthionethyl ene,

N- benzyl i dene, “@@ﬁ@hﬁﬂé%ﬂéﬂe@dene N- di phenyl nmet hyl ene,
N-[(2- dyl ) nesi t and N t hyl ami nonmet hyl ene). 30
PR[Ogl'EC'Ip'Ing\IyF)CR T&Z@%@;@% gt uccmo;‘l N- 23-d|phenylmale%yl W—Z,g- y )

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), quatemary 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-

fluorenylimethylene, 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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33 Esters Exanples of esters include formate, benzoyl formate, acetate,
trichloroacetate, trifluoroacetate, nethoxyacetate, phenoxyacetate, p-
chi orophenoxyacet ate, benzoate. 5 Substituted Methyl Esters Exanpl es of
substituted nmethyl esters include 9-fluorenyl nethyl, methoxymnethyl,

met hyl t hi onet hyl , tetrahydropyranyl, tetrahydrofuranyl,

nmet hoxyet hoxynmet hyl , 2-(trinmethylsilyl)ethoxynethyl, benzyl oxynethyl,
phenacyl, 10 p-bronophenacyl, a-nethyl phenacyl, p-methoxyphenacyi,

car boxam donet hyl, and N-phthal i m donmethyl. 2-Substituted Ethyl Esters
Exanpl es of 2- subﬁuﬁsuted ethyl esters include 2,2,2-trichloroethyl, 15

e

2-(p-tol Uenﬁtﬁéﬂlér@ﬂdét)i@t mﬂluoroa%e{a?e Tﬁ%thb)@&bét%l@bhenoxyacetate p-

2- (di phenyl phosphi no) et hyl , 1-met hyl - 1- phenyl et hyl, -butyl’, cycl opentyl,
cycl ohexyl , C&!‘?r?Pher@XYﬁﬁ%ﬁf ,1b%ﬂZ°aT4i-(t rimet hyl silyl)- 2 buten-1-yi, cinnanyl,
a-net hyl ¢ nnanyl phenyl , p-(nethyl mercapt o) phenyl and benzyl . 20
Substi tuted Benzyl Esters Exanpl es of substituted benzyl esters i ncl ude

tri phenyl net hyl , Sublstituted\Metbylifydtersbi s( o- ni t rophenyl ) net hyl, 9-ant hryl net hyl ,
2-(9,10- dioxo)a |,
2-(t7i 1 uor omet h%ﬁ%ﬁé}%‘f@ébehyﬁeﬂrﬁ%@ﬁ%%ﬁﬁf%‘t{dffgn@ﬁ@ﬁ%’n% ¥
p- br onobenz yhethoxyméthglbevethyiithiomettyl ttetvblwdzgmyramyl rtetrhlwdmfarawl,,
i Sl ggr&t hof{ﬁ tgln&qslgqym(enﬁ@rﬁlbpmg&y Iyt el%ﬁox%néthﬁ besn%/lfo%)r?\gém bhgng il onyl,
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, w-chloroalkyl, 2-(trimethylsilyl)ethyl, 2-methytthioethyl, 1,3-dithianyl-
2-methyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-(p-toluenesulfonyl)ethyl,
2-(2'-pyridyl)ethyl, 2-(diphenylphosphino)ethyl, 1-methyl-1-phenylethyl, t-butyl,
cyclopentyl, cyclohexyl, allyl, 3-buten-1-yl, 4-(trimethylsilyl)}-2-buten-1-yl,
cinnamyl, o-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-
nitrobenzyi, 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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30 Exanples of silyl esters include trinethylsilyl, triethylsilyl, 34
t-butyldinmethylsilyl, i-propyldinethylsilyl, phenyldinethylsilyl and di-t-
butyl met hyl silyl. Activated Esters 5 Exanples of activated esters include
thiols. M scellaneous Derivatives Exanples of m scellaneous derivatives

i ncl ude oxazol es, 2-al kyl-1,3- oxazolines, 4-alkyl-5-0xo0-1, 3-oxazol i dines,
5-al kyl - 4- oxo- 1, 3-di oxol anes, ortho 10 esters, phenyl group and

pent aam nocobal t (111) conpl ex. Stannvl Esters Exanples of stannyl esters
include triethylstannyl and tri-n-butylstannyl. 35 C. Synthesis The

i nventi on pt-butyldirsethpisihgdsprodyldimiethysiliih phehydilnetisisilglenaadigds according to
traditional or@@ghﬁ.gﬁnthetic met hods as well as matrix or 5 conbinatori al
synt hetic nBYERYEMeres A through G describe suggested synthetic routes.
Usi ng these Schenes, the guidelines below, and the exanples, a person of
skill in the art may devel op anal ogous or simlar nethods for a given
compound t hat ar#ct isten8e i nvention. These methods are representative of
the preterred s ﬂﬁmﬁ i ; to be construed as limting

t he scopge of 10E,t e %%92%?%@%&%%1@{%&@@% the art will recognize that
synt hesi s of the conpounds of the present invention nmay be effected by
purchasi ng an i rgﬁggg g. ected internediate conpounds described in
any of the schen&/l?s h?E)F|§m2£n_ One 15 skilled in the art will further
recogni ze t hat dExamplesofmiscelldreops dereatives inefudexapeles,t2-altkylef,31 he conpounds
in the present i.nvention, it y _be necessar and/or desjrable to protect
sensi tive ofxles. JerliYk - Ditaxagoliings, A 4Pl -diovolanés, oftho

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

Stannyl Esters
Examples of stannyl esters include triethylstannyl and tri-n-butyistannyl.
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concerned. This may be achi eved by neans of conventional protecting groups,
such as those described in "Protective Goups in Oganic Synthesis", John
Wley 20 & Sons, 1991. These protecting groups nmay be renpved at a
conveni ent stage using nethods known fromthe art. Where the processes for
the preparation of the conpounds according to the invention give rise to
m xture of stereoisoners, these isoners may be 25 separated by conventiona
t echni ques such as preparative chromatography. The conpounds may be
prepared in racemc form or individual enantioners may be prepared either
by enanti osp€ci f i 8ynthasisesi s or by resol ution. The conpounds nmay, for
exanpl e, be resolved into their conponents enantioners by standard

t echni ques, such as the formation of diastereoneric pairs by salt formation.
The 30 conpounds Tfea/maémmntmomae@meed:dbwfhfakn‘@tthems@fosddi asinpoesderi c esters

or amdes, foll g%{)g ﬁ mato I C. Segﬁg tion and renoval of the chiral
36 auxi | i ar y2CRrding ffradi Q: igdaet &%’%WP 8MAW 85i ng a chiral
HPLC col smncorﬁtsmmr@ssﬁﬁhéuben&ﬁéa‘é | SN Bitbiigh GQiEs@ﬁbé %g{é@%dEX anples 1

through 7. 5 Conpounds anal ogous to the target conmpounds hese exanpl es
can be nade SyHbeiicapuigst sinaihese Sebemes, thera@ldghlrmh%% angrihe gxermpigse usef ul

b t
section.  CoRBERrE ki AT del S8 oAHRRLE ALeiRarpatiEts i  gfe’e™
deronst r at edcompSgitktetare-within tisdnearitiani Jhesemethodsrayersepressniativiecf dhen

DCE (1. 2- di cISBE WngHE Sonimed oy FoCTa . %ﬂ%@?%ﬂﬁ%f“ﬁiﬁ?‘ﬁi'ﬂ%%' g o

hydr ochl a0i déje ini@riién( di i sopr opyl et hyl ami ne) ;

(4- (di et hyl am no) pyridi ne); DVF (dinethyl forrram de), EDC (1-(3-

di et hyl am nopropyl ) - 3-et hyl carbodi i m de); EtOAc (ethyl acetate); LAH
(lithium 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 stereoisomers, these isomers may be
25 separated by conventional techniques such as preparative chromatography. The
compounds may be prepared in racemic form, or individual enantiomers may be
prepared either by enantiospecific 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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al um num hydri de); nCPBA (3-chl oroperoxybenzoic acid); NM (1-

met hyl i m dazole); TEA (triethylam ne); TFA (trifluoroacetic acid); THE 20
(tetrahydrofuran); TMEDA (N, N, N, N -tetranethyl -ethyl enedi am ne). Schene
1. Synthesis of Internediate 1-D O Rl HO\ Ry EtRCC(R5R6)Br / \ \ R2 Cl SO3H
base EtO RS Re | / 1-A1-B OR OR EtO0 OR2 Reduction Et0 OR2 R8Re | /
SOZCl RS Rs | / SH 1-C 1-D 37 In accordance with Schene 1, wherein R, R2,
R5 and R6 are as described above (except that R5 and R6 do not formspiro
C3-6 cycl oal kyl or spiro 5- or 6- nenbered heterocyclyl), phenol 1-A a

vari ety of sixiibryarAdtecrmativelyc thes dompaames eyl bee resoleéd asing-anahiralyHBhénol |

2- et hyl phenal , 2-propyl phenol, 2,3 5 di nethyl phenol, 2-chl orophenol,
2,3-dichioro |, 2-bronmophenol, and 2- am nophenol), is alkylated to form
phenoxyacetic acid ethyl ester 1-B with a suitable hal oacetic acid ester
such as bronvacetic acid ethyl ester or 2-brono-2- nethyl propionic,acid
ethyl ester, in Exampledsfiitededcribed spithery roates ikclade EXsMpies 1 thirlighy, K2008,
or NaH, in a_suitable solvent such as CH3CN or THF. 10 Sulfonatl on of the
phenoxyacset i compounds @naloggus kg the taragt compeinds f Hlﬁsﬁécx@mpiﬁﬂ $35Ra AL agent ,
such as chi CHc%M'irfq)lB'éFmﬁ’éFrguteQCqHé%ls%ﬁJsébe ?an@éar@%eﬂﬁfrﬁbaé?@s' tion to
provi de 4-chl orosul fonyi phenoxyaceti c aci ester 1-C.  Transformation
of the sul f dageareh and gépﬁama@uneaizgﬁetsmsdesgn@d iy te pexsectioned  using a
nmetal as a reducing agent, such as tin or zinc, in an acidic nmediumsuch 15
as et hanol or dioxane. Schene 2. Synthesis of Corrpound la OOR4A | R4/

General Guidance
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

o EtO,CC(R5sR¢)B 0 T CISOzH
2 56)BT 3
HO Ry - Eto)1><o Ry
base Rs Rg
1-A 1-B

Et O/U>< Reductlon
Rs R5 Rs
SO.Cl
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Reduction Et O-OEt HO~-~OH R3 2-C CHR3 2 D O OH 2-B DIAD, PPh3 R7 2-A R1.

1. MsCl, Et3N, CH2CI2 EtQ2C O R2 R4 X 2. base, Et02CX R2 R6 Rs Sir Ol / R3
RS RE " | 2-ER7 SH 1-DRL Hydrolysis HH2CO/ R RA R5 R6 \ | S~\O R3 R7
Is 38 In Schene 2, R substituted diethyl malonate 2-A is reduced to
propane- 1,3-dial 2-B by using a suitable reducing agent such as lithium

al um num hydride or diisobutylalum num hydride. M tsunobu reaction of 2-B
wi th phenol 2-C provides conpound 2-D by enploying a triaryi phosphi ne such
as 5 triphenyl phosphi ne, and an azodi carbonyl reagent such as dii sopropyl
azodi car boxyl at e|n actoedacietveithi Scimhwda,nﬂhaeink&a&Tﬁ%ﬂ:andDReam(gsadad'ibecaci d

ethyl ester 2-E iS O |on of the,al cohol 2-D

to nesyl ate ab&?ﬁ%&"r’“??@hagﬁﬂa% P |n8ﬁt°"ﬁfpg§r§3t§fyﬁﬁa| LT SRE. O P'bﬁyl chloride
and triet hy|rﬁéfhl3@'ed Mewrowpphe@dla-/w variety sfugtictnarddbtmarciand (2)

W th e e YPkaHlS (RRE G @eRMISA8Ph  AIMARIoNSh CoPTBRMBNE P “e?;iz'coé‘?‘”é’coe,
or NaH, isn EH"r’nethylphenol, 2-chlorophenol, 2,3-dichlorophenol, 2-bromophenol, and 2-
aminophenol), is alkylated to form phenoxyacetic acid ethyl ester 1-B with a
suitable haloacetic acid ester such as bromoacetic acid ethyl ester or 2-bromo-2-
methylpropionic acid ethyl ester, in the presence of an appropriate base such as
Cs2C03, K2CO3, or NaH, in a suitable solvent such as CH3CN or THF.
10  Sulfonation 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

o O
Reductlon HO OH :©\ j@\
EtO OEt /\/\ Ry OH Ry
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2. base, EtO,C ><0 \©[R2 5 Ne Rs
Rs Rg SH
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OH
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appropriate solvent such as CH3CN or THF, under nitrogen. Under standard
saponi fication 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 al coholic solvent system such as

wat er - met hanol, or using LiOH as a base in a mlder water-THF system
Schene 3. Synthesis of Conpound lal 39/ H 1. Acid Reduction RuC 3, NalO4 r
H2CQ ~0Ac z 3-A R7 2. Ac20, DVAP 3-B R7 OAc CH3CN-CCl 4-H0 R7 3-C 1.
Acid Methylation MeQ2C ~OH 1. TBSCl, |m dazole HOOIBS 2. K2CO3, MeCH R7 2.

Ester Reduction RfSctffenEé 3; FE7 sdbstuMséa dleEEinﬁialoﬁb&CZrA iRreddced &U@ro‘B&néBAF R /\
2. base, EtQ2 S--~T"OIBS R5 R 7 4 ~ R,
Et 0200TR2 / 1 éoé}?b% *P&U%Q R§Uﬁa*§ef*%91|'°m ggept eye hﬁu%aﬁvmlw hydrigery DI AD,
Ph3P 3-H R7 dRiisoddfiaiamintin® hyéHdeR MitdunebiRredctibn BE2-Bowith phendP2ic R
provides compound 2-D by employing a triarylphosphine such as
5 triphenylphosphine, and an azodicarbonyl reagent such as diisopropyl
azodicarboxylate, in a suitable solvent such as THF. Phenoxyacetic acid ethyl
ester 2-E is obtained in two steps: (1) conversion of the alcohol 2-D to mesylate
under standard conditions by employing methanesulfonyl chloride and
triethylamine in an appropriate solvent such as CHCl;, and (2) alkylation of
10  benzenethiol 1-D, prepared according to Scheme 1 above, with the mesylate
intermediate using a suitable base such as Cs2CO3, K2CO3, or 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 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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3 R7 lal 1In Scheme 3, enantionerically pure phenylacetic acid 3-A, a
variety of which are comercially avail able (such as

(S)-(+)-2-phenyl propionic acid, (R -(-) 5 2-phenyl propionic acid,
(S)-(+)-2-phenyl butyric acid, (R)-(-)-2-phenylbutyric acid, .

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

(R -(-)-2- phenylsuccinic acid), is reduced to al cohol by using borane and
the al cohol is subsequently protected as an acetate 3-B under standard
conditions known in arts. Oxydation of t he phenyl group in 3-B to acid 3-C

is acconplispédy by 10 enplo Rytic anou t hen chlorlde and a
| ar ge excess sodbiHn 8‘8‘Eja n 3 mxeg&@g“r '\%ﬁ‘t sf/"lgﬁg

CH3CN- CCl 4- H2O. Aci d 3 2CA¢2@ D,@mverted o 8fTopglenidy,B four F&,t eps: (1)

met hyl ati.on of? adrd 3- C usi ng (t( hy%w | yl ) di azonet hane as £, met hyl at i ng
agent, (2) and (3) exchanging of the hydroxyl protecting group fromacetate
in 3-Cto tert-butyldinethyl silyloxy in 3-E 5 under conventional conditions

Ik d ct
por opr 1 at e PR MOl Koot Bscl ke R yry eRae.

Phenoxyaceti e @aebgmbhyl ester RB F i . @shkRédoedni n two Bteps: (1) conversion
of the alcohol 3-E to nesyl at @-under standard conditi & by enpl oying 10

met hanesul fonyl chloride and triethylam ne in an appropriate solvent such as
CH2Cl 2, and (2) al kylation of benzenethiol 1-D, prepared according to Schene

| above, W tfkBeseeulayfe internediate u nng a suitabl e base such as
Cs2CC8, QC@%—@H&H——M—%—aﬁpE@@ Oe =

Rent such asTEAA3CN or THF,

under nitrogep... revgal i ng of tﬁ h group by Tteroval of the
tert 15 butyldlrret F‘;‘(rq 2group I°n°3: g cotfototesG is transfornmed to
3-H by reacting w thRpReg C under M t%Emobu rondi tions. The preferred

condi tions include 1-D
Ry R4
EtOzCXO Ry Etozc
RsRs R3 2c oM Rs Re /@[
S/Y\OH
3-G Ry DIAD, PhsP

R1
R:=R
56 S/T\O Rs
Ry
~lat

In Scheme 3, enantiomerically pure phenylacetic acid 3-A, a variety of

which are commercially available (such as (S)-(+)-2-phenylpropionic adid, (R)-(-)-

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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using a triaryl phosphine such as triphenyl phosphi ne, and an azodi car bonyl
reagent such as diisopropyl azodicarboxylate, in a suitable solvent such as
THF. Under standard saponification conditions phenoxyacetic acid ethyl
ester 3-His 20 converted to acid |al under nitrogen. The preferred

hydrol ysis conditions include wusing NaCH as a base in an aqueous al coholic
sol vent system such as water- nethanol, or using LiOH as a base in a m|der
wat er - THF system Schene 4. Synthesis of Compound lag 41 Et02CX0 | 5 R2
BaMO4, CH2Cl2 EtQ2CW0 | RR RR R OVRCO2Et Re Re / SHR Re / $ S\I Rs s
1-D 4A R4 /peRddatiOChimixed snl@dt spsteimdsuch asFEHICNCOOGH-HED R4citi33-CHis 4- C - DI AD,

% O L% ielid bty Ty e o B B, 5% 01 s
CNlag In aﬁhfsmsnyl)dammam & ame&hylam@ agent, 2Paid(3) keohdngitigefithe de 4- A
|5n the pr e% r%?(yloprotectlr?é) Brou rfllo‘?nt gce%(tle m% 8 (t:]o tegt utylgil#r?thﬁ Ssilﬁg)gyl |lrj1%1 ganganat ©
5 under conventional conditions well known in arts, and (4) reduction of methyl
ester by using an appropriate reducing agent such as diisobutylaluminum
hydride.
Phenoxyacetic acid ethyl ester 3-F is obtained in two steps: (1) conversion
of the alcohol 3-E to mesylate under standard conditions by employing
10  methanesulfonyl chloride and triethylamine in an appropriate solvent such as
CH2Cly, and (2) alkylation of benzenethiol 1-D, prepared according to Scheme 1
above, with the mesylate intermediate using a suitable base such as Cs,;CQOs3,
K2COs, 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-
methanal, 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 phenyl phosphi ne, and an azodi carbonyl reagent such as dii sopropyl

azodi carboxyl ate, in a suitable solvent such as THF. The formati on of carbon
10 sul fur bond in conpound 4-D is carried out by Mtsunobu reaction of diol
4-C wth phenyl disulfide 4-A by using tri-n-butyl phosphi ne and pyri di ne.
The third Mtsunobu reaction of 4-D with acetone cyanohydrin converted the
al cohol 4-D to the cyano conpound 4-E under standard M tsunobu reaction

conditions. As_ usual', basic hydrolysis of ph8 acdnic acid ethyl ester
4-E af f or ds "HePDaz 1% SEHEHECEC: SiRResP 2£t42 Et0ZCx | Ra
/ 1 Ra base, s B{O2CX0 RZ/ | R4 Rs / Rg or ArCH, PhsP

C0 R3 4-D DEAD 5-A,QH OR (OAr) RL Hydrol ysi§ F Re R& 68/ S7 0O
R3 OR (OAr) 1a3 As shown in Schene 5, wheréthh Ris al kyl or aryl, alkyl

et her conpound 5- A cogd be prepared by k\d,ation of al cohol 4-D, an

i nter medi at g, Bﬁd in cheme 4 abov i th aaakl fhidheOf al kyl ating
agents such as al kyl & Rb es—or alkyl halides in the
presence of a‘%u(?'able—ba%@——such as{sodi wm hydri de or sodi um

bi s(trinethylsilyl)an ®AD.RBikri|arly, &yl ether could be synthesized by

M t sunobu reaction of 4-D with nmany different

Ry R,
Etozc:><o\E§[R2 Rq H%N EtOZCYO\@RZ Rq
S L r
5 N\g S 0 R3 — R5R6 S 0 R3
4D 4E
OH CN

DIAD, PhsP

R4
Hydrolysis HO2CXO\(§[R2 /@&
ReRe S/\E\O Rs
CN

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

42



substituted phenols available. Finally, saponification of ethyl ester 5-A
under 10 standard conditions gives acid 1a3. Schene 6. Synthesis of
Conpound la4 43 1-DR R4 RA EEQRCWO\ R2 + |y OH D AD, Ph3P R R6 HO\ R3
0 >R36 SH 2-C6-A0 6-BBud4NF, THEi Et02C 0/ R2 / R4 base, ROTf EtQ2C
O/ R/ R4 RRR6 50\ | R3 orArOH PR3P RS R6\ | SO\ I R3 6-C ADDP OH
6-D OR (OAr) R, Hydrolysis HHZ ORR R4 Rs Rs\ ' S~SO\ | Ra OR (QAr) la4
I'n accordance with Scheme 6, M tsunobu reaction of (R)-(+)-glycidol, or
(S)-(-)-glycidol, or racem c glycidol 6-A with phenol 2-C provides epoxide

6-B by 5 enpl OXI ng aftriaryl phosphi ne such as tr| phenprhosphl ne, and an
azodi car bony g@& uch as pgogﬂmaz f}& in assyifabl e
sol vent such axs 6- BRgWgt n en t hi -Din
the presence of a cg CJarmunt 3o¢rAt0éltl?ra‘b ut yl anmo or?de”f uPni shes

al cohol 6-C. Al kyl et her Apound 6- DPEAUI d be prepar@‘d b oRYbAf | on of
al cohol 6-C with a variety of 10 al kyl ati ng agents such as al kyl
trifluoromethanesul fonates oRg,al kyl halides in the

HO,C.__O Ro Rq
Hydrolysis V(R @: /@i
—_— R5 8 s/\f\o R3
OR (OAr)
a3

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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presence of a suitable base such as sodi um hydride or sodi um
bis(trinmethylsilyl)am de in a suitable solvent such as THE or DM-.

Simlarly, aryl ether 6-D could be synthesized by Mtsunobu reaction of 6-C
with many different substituted phenols avail abl e by using

tri phenyl phosphi ne and an appropriate 15 azodi carbonyl reagent such as

1,1 - (azodi carbonyl)di pi peridine or diethyl azodicarboxylate. Finally,
saponification of ethyl ester 6-D under standard conditions gives acid la4.
Schene 7. Synthesis of Internediate 7-E 44 RS Rs R1 RSRs RI S HO R2 McCH,
H2SO4 MO R2 CIANMe2 O/ OH O OH Et3N, DVAP 7-A 7-B R5-DR§ RLRS Re Rt MO

R2 Tetradecane MO RZ ~ S| ~ 0 O O- NWMe2 2540C Cgﬁngl\/gZ 7-£7-D RR5 Rl
R2 NaOwe, MOLAE®&5 ?gH/\O bi lg,Fth, accorda f t Zgbﬁehgj;;we

(4- hydr oxyphen @ acet ij ac‘i’*bl—%-A,—a- arie . whi c'Fs Rar rcially
avai | abl e (sah>as 8- brogg- 4- hydr oxyph€nyl© acet i ¢ —acid

3-chl or o- 4- hydr 8%yphenyl acetic acid, 3-fl uoro-4- hydrEB‘Nprnyl acetic acid,
5 4- hydr oxy- 3- net hoxyphenyl acetic acid, and 4-hydroxy-3-nitrophenyl acetic

acid), is nmethylateg to form (4-hydroxyphenyl) aceticRacid nethyl ester 7-B
i n net hanol E©08. LB Bence oj@%at sy, ROTS arﬁ‘@&ﬁ%@t@_ju;tabl e/@/\dhsuch
as sulfuric acig 'y R
Ra OF ArOH, PhaP Rs M6 R
s o 3 ADDP 7Y o ®
6-C OH 6-D OR (OAr)
, R1
Hydrolysis HOZCXOK‘E[RZ /@:R4
—_— Rs Rg S/Y\O Rs
OR (OAr)
la4

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 alcohot 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



hydrochl oric acid. The phenol 7-B is converted to (4

di net hyl t hi ocar banoyl oxyphenyl ) acetic acid nethyl ester 7-C by reacting
with 10 dinethylthiocarbanoyl chloride in the presence of sone appropriate
bases such as triethylam ne and 4-(di met hyl am no) pyridine. At high
tenperature, in the preferred range of 250 to 300C, 7-Cis rearranged to
(4- di met hyl car banoyl sul f anyl phenyl ) acetic acid nethyl ester 7-D in a high
boiling point solvent such as tetradecane. By treatnment with a suitable
base such as 15 sodium nethoxide 7-D is transfornmed to (4-nercaptophenyl)
acetic acid nethyl tgr ?- E. Schene 8. Synthesi R,0f Conpofind 1 bl 45 RSRS

RL Ra Ra Me02C [ F585 a0 basgdy RdoO V5371 E IRZ _SH R3B-At- 2-C
8-B BU4NE, THE Héi %_Ri_&zebzé.Rye X RE ffﬁ'zeni)’."'f&,l Rz / | Ra
Rl-ll Hydrol ysis HR2@®\ P2\ | BN, DBAPO R3 ORI bl

R3 3 8COHS8-D
In accordance with Schﬁﬂe @1 wherein Ris al kyl ,7_§p09'i'de 8-B i s obtained

Ry

Rs. 16 Rs. 16 R
Meo\”)KC[RZ Tetradecane MGQ%CERZ
s 0]
254°C
© O’ILNMez © srlLNMe;2
7-C 7-D
Ry
Rs. 6
NaOMe, MeOH  po0 YﬁRZ
O 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-
dimethylcarbamoyisulfanylphenyl) acetic acid methy! 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 b1
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by treatnent of phenol 2-C with an appropriate base such as cesium carbonate
5 foll owed by al kylation with 2-chioronethyl -oxirane 8-A. Epoxide ring
opening of 8-B with benzenethiol 7-E, prepared in Schene 7 above, in the
presence of a catalytic anmount of tetrabutyl ammoni um fluoride furnishes

al cohol 8-C. Al kyl ether conpound 8-D could be prepared by al kyl ati on of

al cohol 8-Cwith a variety of alkylating agents such as al kyl
trifluoronethanesul fonates or alkyl halides in 10 the presence of a suitable
base such as sodi um hydride or sodium bis(trinethylsi I yl)am de in a

sui tabl e solvent such as THE or DMF. Finally, saponi Rec &t i on of net hyl

ester 8-D under dard condl tions gi ves a6 | [heo,C Bne 8. Synt heS| S
of Conpound |m %. Dﬁf\@l Iatlon OX|dat|9 R3 I R3 0O
9 A 2. Esteryde® cRaon%%BﬂH e—%—%peae—éixmm | R3
SR6 1-D/ SH Re2Re | / \ RS s € BuansB THE 9- DEOWFRXHF base, ROTf

2 020R0 Re | Ra SRS S\ R O-E R R Hydrol ysis H02CX0 R2 / R4 Re Rs S
\ I %OR 10 R Ry

6
Me02C>K©[ /@E base, ROTf Meozc>K©[ /@

Rs R4

Hydrolysxs HO Cﬁ R4
R3

b1

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

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

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 giVes acid Ib1.
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In Schenme 9, wherein Ris as shown above, al dehyde 9-B could be 5 prepared
In two steps by nethylation of acid 9-A using (trinethysilyl)di azonethane
as a nethylating agent followed by reduction of the nethyl ester
intermediate 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

di met hyl sul foni um net hyli de, which is generated in-situ from 10 treatnent of
trimethyl sul foniumiodide with a strong base such as DVMSO ani on. Epoxi de
ring opening of 9-C with benzenethiol 1-D in the presence of a catalytic
amount of tetrabutyl anmoni Seheme8r Byehesis af Gampowntisiol 9-D. Al kyl et her
conpound 9-E could be prepared by al kyl ati on of al cohol 9-D with a variety
of al kylati ng agent s=s as al kyl trifluoromnet Bk fonat es or al kyl
halides in t ce ofl- AidNatvialine hase su s _sodfPaNfRioUr i de or
sodium 47 b SAEERY E)‘%Fﬁ’ge—l"r‘a suit abt’e Xxol Yent such as THE or
DVF. Finally, @Gaponi$Acatiof Bf BtHf{"est e 9-E @der standard conditions
gives acid Icl. 5 48 EXAWPLES Exanple A HzC'-.~-OCF3 \ | SO1I [/
{2-Methyl -4-[2-(4-trifluoromethyl-phenoxynet hyl)-butyl sul fanyl]-phenoxy}-ace
tic acid Schene Al O OCIECB EtO~ A HEO O/ SOFgI / Alb, 93%

D Re (00~ O Ry Ry
Rg
R3 Re 1-D SH R5 R6 S/\/\/@R3
O
8-C Bu,NF, THF 9-D OH

Ry
EtO,C._ O R
base, ROTE - K \C[ 2 R
——— ettt Y R
RsMe s Rs
9-E OR
Hydroly3|s HOZC
Rs Re

le1

In Scheme 9, wherein R is as shown above, aldehyde 9-B could be
5 prepared in tiwo 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 dimethylisulfonium 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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Al a (4-Chl orosul fonyl -2-nethyl - phenoxy)-acetic acid ethyl ester O Sn, HC
Et0O O EtOH, Dioxane / SH Alc, 98%5 (4-Mercapto-2-nethyl-phenoxy}acetic
acid ethyl ester According to Schene Al, to a flask containing

chl orosul fonic acid (15.0 nlL, 226 mmvl) at 4C was added et hyl

(2-met hyl phenoxy) acetate Ala (10.0 g, 51.6 nmol) slowly. The m xture was
stirred at 4C for 30 mn and room 10 tenperature for 2 h, and then poured
into ice water. The precipitated white solid was filtered, washed with

wat er, and dried under vacuum overnight to provide 14.0 g (93% of Alb as a
whi t e sol i dpisftrimetiyisilyanidetin a soibvabls solyent RLhassAHK oy DMF. Hﬁmalb', 80 (d J =

(i 3 7, 1l o Brbhagé 2 esSetpdtpftgtu Bhao et on o alb -

(4.70 g, 16.1 nmmol) in EtOH (20 m-) was added a solution of 4.0 MHCl in
di oxane (20 nL) followed by 100 nesh tin powder (9.80 g, 82.6 mmvl)
portionw se. The m xture was refluxed for 2 h, poured into CH2ClI2/ice (100
m.), andsfiltered. The filtrate was separated, and the aqueous 5 | ayer was
extracted with CH2CI 2. The conbi ned organi c phases were washed w th water,
dried, and concentrated to give 3.56 g (98% of Al c as a yellowoil; IH
NVR (300 MHz, CDCI3) S 7.14-7.03 (m 2 H), 6.59 (d, J =8.4 Hz, 1 H), 4.60
(s, 2 H, 4.25(q, J =7.1 Hz,2H),2.24(s,3H),1.29(t,J=7.1 Hz, 3 H. Schene
A2 0 0 LAH, THE HO DI AD, TPP F3C ~CH
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Et O LOEt OTCH A2b, 80% HO CF3 A2c, 52% Ala 2-(4-Trifluoronethyl -

2- Et hyl - propane-1, 3-d iol phenoxynethyl)-butan-I-of 1. MsCl, Et3N, CH2CI 2
EtQ2C, O/ CF3 2. Cs2CB 0\ I S O CH3CN, Et0~0y Ale I i- SFI A2d, 81/
{2-Methyl -4-[2-(4-trifl uo ronethyl-ph enoxynethyl) -

but yl sul fanyl ] - phenoxy}-acetic acid ethyl ester LiOH THF, H20 HR2C. 0 \ | |
j CF3 S~O 92%

{2-Methyl -4-[2-(4-trifluoromethyl-phenoxynet hyl)-butyl sul fanyl]-phenoxy}-ace
tic acid 10 To a suspension of lithiumalum num hydride (101 ng, 2.66 nmol)
in THE (3 MEXAMBLE® 0C was added diethyl ethylnalonate Ala (250 ng, 1.33
mol ) dropw se. The reaction mxtur%(%gﬁﬂesAl rred at roomtenperature for 2
h, quenched with water (0.1 m-) an NaOH (0.2 nmL), diluted with water
(0.6 15 nmL), filtered through Oellte and washed the solid with MeOH CH2Cl 2.

The filtrate 50 was drité#C~elhgentrated, an £Fi ed by col um

chromat ography to give 110 ng of Mb/@PNNR (300 MHz, CDCI3) S 3.79
(dd, J =10.7, 3.9 Hz, 2 H), 3.64 d, 071077, 7.5 Hz, 2 H), 3.27 (s, 2
H),167(mIH),129(m2H),094 J=75Hz 3 H; M5 (ES) mz:

127 (MrNa+). 5 To a m xture of A2b (10 ng 4 mmol ),
trifluoronethyl F{%Mﬁtayl-4([a-gﬁnfhﬁromethyl phenoxym yl)- butylsulfanyl] phenoxy}-acetic acid

Scheme A1
0
/[oj\/ CISO3zH EtO/U\/O
(o) 3
EtO _— SO.Cl
A1b, 93%
Ala (4-Chlorosulfonyl-2-methyl-phenoxy)-acetic acid ethyl ester
0
Sn, HCI /U\/O
—— EtO
EtOH, Dioxane
SH
Aftc, 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, CDCl3) § 7.87-7.84 (m,
2H),6.80(d,J=9.5Hz,1H),4.76(s,2H),4.29(q, J=7.1Hz, 2H),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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0.802 nmmol ), and triphenyl phosphine (210 ng, 0.802 mml) in THE (3 nL) at O
C was added diisopropyl azodicarboxylate (162 ng, 0.802 mmol). The m xture
was stirred at roomtenperature overnight, diluted with water, and extracted
with 10 Et20 (x 3). The extracts were dried, concentrated, and col um
chromat ographed to provide 134 ng (67% of A2c; 1H NMR (400 MHz, CDCI3) S
7.54 (d, J =88 Hz, 2 H, 6.97 (d, J =88 H, 2 H, 405(m 2 H, 3.80
(dd, J = 10.8, 4.4 Hz, | 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 =7.5H, 3 H; M5 (ES) nlz: 249 (M:H+). 15
Gener al procedurb & sblotion bEA1l (48R got6.dimmaol) incEMH (20Tl pwas bddeéda of A20

(143 ng, 0.577 ' C ad Et 3 62

1.16 mol) ﬁ?"ﬁt' ?h‘?a%@ti% ?Xaéﬁl(gb)'ﬂgtf?@@/ yﬁ)oﬁeghﬁ% &I%#F@B#l xture was
stirred gt 6, 82.6 ﬁfrr_}_@Pp(bfithnwmd The mikierewas tafiured g)“rzlh fpoﬁnﬂecamtb di | ut Ied with
saturate , ani separated and t aqueous | ayer was
extracted m%go(‘% 8?” ‘EOPB? ﬁ'érét W@%ﬁ?&arﬁﬁgs@%‘? €g¥$ ed and
concentr &t eﬂ\gépwﬁé extratted Weh Q‘,‘F-Eﬂzatﬁe cﬁn’fBuﬁ@o%r?aﬂE phB@e@xb@ﬁéQNé@@!' ate,

(4- mer capt o- 2- et hyl - phenoxy) acetic acid eth ester Al ¢ (197 mg, 0.872

mmol ), and mm«w egd conaantiates tp give 3.58 gd%mo( Blaasy yellewsili rred at

t d t t ted th
120, Tho. corMR4o8) Bk el LPRIREE 20 o' Ba nd A P UrAble  um
chr omat ogr a(ﬂjed-l)(E.tZ@%q/heWa‘th 2H),®@.24 (s, |3rHJ)vrlQe(t 2ll=">7ng-lz(8lﬂ’§ two steps) of
A2d; 1H NMR (300 MHz, CDCI3)S750(d J=28.6 2 H), 7.19 (d, J = 1.8

Hz, 1 7.15 (dd, J = 8.4, 2.2 gﬁﬁgm 9(d J—8630Hz 2 H),
6.56 (d, J = 8.4 Hz, 1 H), .5 s,2 5. q J=7.1H, 2H, 401
51 (m 2 H), 3.00 (d, J 221(s 3H) 196(m1 ,159

4 1
Hz, 3H), 0. 94 olaD, IPF 7. @
F—thre—fyarel ysi t

, M5 (ES
b s Dy |
ngtnelﬁ%i’l' Foa-El‘]/lR\E? Hor—the—hydre he e rgll_l and
A2b, 80% "@‘ Fs A2, 52%

2-(4-Trifluoromethyi-
phenoxymethyl)-butan-1-ol

1. MsCl, Et3N, CH,Cl, EtOZCvO\@
2.Cs;CO0; 9 /©/
A2d, 81°/
Alc SH 0

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

LiOH, THF, H,0 Hozc\/o\@\ /©/CF
s/\C\o

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

mz: 47

H)
(m 2H, 1.28 (10 J 7.
9
nmet hyl e

( :
sters:

A2
2 2-Ethyl-propane-1,3-diol

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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5 To a solution of A2d (134 ng, 0.294 mol) in THE (2 nL) under N2 was

added 1.0 MLIiOH (0.58 nL, 0.58 nmmol ). The m xture was stirred for 2 h,

acidified with 1 MHCI, and extracted with EtOAc (x 3). The extracts were

dried, concentrated, and purified by colum chromat ography (CH2Cl 2/ MeCH:

10/1) to give 113 ng (90% of

{2-methyl -4-[2-(4-trifluoronethyl -phenoxynethyl) 10

but yl sul fanyl ] - phenoxy}-acetic acid; "H NVR (300 MHz, MeOHd4) 6 7.53 (d, J
8.6 Hz, 2H),718(s,1H),715(m1H),696(dJ 8.6 Hz, 2H),

. 66 (d J wasgdriedi-Hgoncentdpteddamd pyrifiedby-golurn olromatography tcmlwu@imgl 6.3

2 4 = 7.5 Hz,
v (245 5t A% TtH IR (0 Wiy Ol 378 (ipk# 10 342 24, 3
[t2 Et hOXé(d@ J #4017, ]5uaz, @Ry, I$y2T7~Hth2m?yggmomﬂgismgg%]mée snt(hw&ghenaxxéz
cetic aci C ~ + ~ onne
0 O~ OEt 07 %E’ Q&Smg?gﬁyméz@ﬁr(mh{?&)onet hyl - phenoxynet hyl ) - oxlrang
Et2Cv0 s I \ CF3 NaH, CzH5l EtO20v0O \ I \ I CF3 S~ O THE S~~O 82.85% CH
OEt B3

""“'OOEIECDII

To a mixture of A2b (108 mg, 1.04 mmol), trifluoromethylphenol (130 mg,
0.802 mmol), and triphenylphosphine (210 mg, 0.802 mmol) in THF (3 mL) at 0
°C was added diisopropyl azodicarboxylate (162 mg, 0.802 mmol). The mixture
was stirred at room temperature overnight, diluted with water, and extracted with
10 Et;0 (x 3). The exiracts were dried, concentrated, and column chromatographed
to provide 134 mg (67%) of A2c; 'H NMR (400 MHz, CDCl3) 6 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 CH2Cl; (3 mL) at 0 °C were
added Et3N (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 NaHCO3;. The organic layer was separated and the
aqueous layer was extracted with CHxCl; (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 A1¢ (197 mg, 0.872 mmol), and CszCO3 (472 mg, 1.45 mmol) in
25 CHaCN (5 mL) was stirred at room temperature for 3 h. Water was added and
the mixture was extracted with Et;O. 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) 5 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 2H),6.56(d, J=8.4Hz, 1 H), 4.56 (s, 2 H), 4.25 (q, J = 7.1 Hz, 2 H), 4.01
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LI OH, THF, H20 H2C . 0O CF3 CEt 92%
(4-(2-Ethoxy-3-(4-trifluoromethyl-phenoxy)-propyl sul fanyl] - 2-net hyl - phenoxy)
-acetlc acid A mxture of 4-trifluoro nethyl phenol (7.80 g, 48.1 muol), 2-
chl oronet hyl oxirane (11.2 g, 121 mmwol ), and Cs2C33 (15.7 g, 48.2 mmol) in 5
di oxane (8 m-) was refluxed for 3-4 h and then allowed to cool to room
tenperature. Water and Et20 were added, the organic phase was separated,

and the aqueous phase was extracted with Et20. The conbi ned organic | ayers
were dried, concentrat ed, and col um chromat o%gr aphed CH2Cl 2/ hexane 1/1) to

provi de 8. 46mg2 HI0340 ¢, Jlawum\mz(%b@ Bk, 1.860ma 13, 7584m d Hl = 8.5 e,
Sratials %“M 3= TiHE o, ﬁH%»?HS?@%*%%%W%42§5M“ﬁa+fa‘él ',

T(r)] a mxture of Bl (2.57 g, 11. 8 mml) and (4-mercapt o- 2- net hyl -

i YA THE (20 nmL
5 aade 1. SRttt 2R aRhPVbs A it AR 4h ol “The
reacti onsmi xtureTwaSsoaItiohroeAZdt(n@m OQBpemmbll)!treTHEr(z inl undedidaivesl at 60 C
445 g (asopols TN LADARAB o0 St g M Foa ey 1 Bho” 1t 5 20,

7.25 (OI J ac%hf%d'dﬁth 11M M), aﬁd%&tré@l@d withEt@Aé x 8).3T HrLZextﬂadtﬁ weﬁe &%o&d J =
8.8 Hz, 2 H),

Hz, 2 H) 4ceacent@¢ﬁct ﬁpdyupﬁed %vqguma@hrqnaiog@pgy (@H@g/M%DH 110&@ t03 04 (dd

= 13.9, 6. , o 1 28 (t,
- 7.1 He, gg’emml%/%@%f ote; rﬁ&hﬁmm F&O&%ﬁ@'gpg"&%%egw (
| kyl at ilfn butysulfahyg]- phen'myhasﬂilspmnhl lleMR(wO-M(rIZOMe@H d4)5i6)7156dd J 60% in
i | | d t 0. 500
oty 1 e R 1818 (o P 2R oGy P H 2 A B T B 1 o
mol ) was i 81 Bdutey.4.5516s, 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+).

J
J
a

15

Example B

S/\I/\O

{4-[2-Ethoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-phenoxy}-acetic acid
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reaction mxture was stirred overnight, diluted with water, and extracted
with Et20. The extracts were dried, concentrated, and purified by colum
chr omat-ogr aphy (Et OAc/ hexane: 1/6) to give 63; 1H NWR (300 WMHz, CDCI3) 6 15
7.51 (d, J =86 H, 2 H, 7.24 (d, J =1.7 Hz, 1 H, 7.19 (dd, J = 8.4, 2.2

Hz, 1 H, 6.91(d, J =8.6 Hz, 2 H, 6.57 (d, J =84 Hz, 1 H), 4.57 (s, 2
H, 4.25(q, J =7.1 Hz, 2 H, 4.15 (dd, J=9.9 43 Hz, 1H), 4.07 (dd, J
=9.9 5 1Hz, 1 H, 376 (m 1 H, 61 (q, J =7.0H, 2H, 3.13-3.11
(m2H),2.23(s,3H),129(tJ- 3H),118(tJ:7.0Hz,3
H; M5 (ES) mfz: 495 (MtNa+). 20 Fol I%?MeﬂﬁBgeneral procedure 2 in Exanple A
gave {4-[ 2-et hoxy- 3-(4-
trifluoronethyl -phenoxy) - propyl sul fanyl ] -2-net hy| - penox%NFaE‘gtic acid (92%
"H NMR (300 %Dg )7 -CACOh, Dioxahe = 8. 7 »ﬁ}ﬁ ) 02§( T H), 7.20
(dd, J = 8.4 , , (‘r@?('d,—ﬂ' J = 8.4 Hz,
| H),4.61(§?225H),414(dd J=o. rﬁ‘° d, J =099,
5,0 Hz, 1 H, 3.77 (m 1 H), 3.61 (q, J _Z_Lﬁﬁzﬁet@,_m Ade 20- 8 (m 2 H),
2.21 (s, 3 H, 1.19 (t, J =7.0 Hz, 3 H)phe meldjoxirhe: 467 (M-Na+) . Exanpl e
C 54 H®2C O CF3 S~O Compound 1
2-{2-Met hyl -4-] rifl uoromnethyl - phenoxynet hyl) - but yl sul fanyl ] - phenoxy}-p
ropi oni ¢ acistb,c C Et 02C 13<0QCk; |, o3 Bl [ CF3 Lﬁciﬂ{bﬁl’f 1
\'1 / SO-SO % C1, 25%
{2-Methyl -4-[2-(4-tT 0 - phenoXyiret hyl ) - s "o
2-{2- Met hyl - 4-[ 2- Ba4 8% f | ua+onet hyl - phenoxynet hyl ) - OEt

B3

OEt

92%
{4-[2-Ethoxy-3-(4-trifluoromethyl-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 Cs,CO3 (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 Et20 were added, the organic phase was separated,
and the aqueous phase was extracted with Et;0. The combined organic layers
were dried, concentrated, and column chromatographed (CH,Cl./hexane: 1/1) to
provide 8.40 g (80%) of B1; "H NMR (300 MHz, CDCls) 5 7.55 (d, J = 8.5 Hz, 2

10 H),6.99(d,d=8.5Hz 2H),4.29(dd, J=11.1,3.0 Hz, 1 H), 3.98 (dd, J= 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



but yl sul f an
but yl sul fan
| CF3 l.r~

THE (3 m-)
bis(trineth
m n, methyl
reaction m

wi th saturated aqueous NaHCO3 sol uti on,

The ext ract b, saseentmted.andaiiified by okmn chiemetsiaranhydn iveed.45 0dB5%Aof o

2 H), 6. 55 Hol, 7.1 edd8J5&u 2.3 H, 1 Hl),659((d.,J38:8|az82H;,658w,,J=48149-|z(,q J

(ot bbb e Sodonigt s B2 B o

prOV|de 64.
7.18
HZ,
I , 1. 60
H), 0. 945(t
% was prep
VHz, CDCl 3)
I H), 6. 89
3.9 (m 2
1.52-1.62 (
Exanple D O
10
15
20
25

yl]-phenoxy}-acetic acid ethyl ester

yl ] - phenoxy}-propionic acid ethyl ester LIOH THF, H20 HO2CTO 6,
S~0 91% Conpound 1 5 To a solution of A2d (245 ng, 0.54 mol) in

at -78 Cwas added 1 N solution of |ithium

ylsilyl)amde in THE (0.54 nL, 0.54 mmol) dropw se. After 30
trifluoronethanesul fonate (0.061 n., 0.54 mvpl) was added. The
xture was allowed to warmgradually to O C over 1 h, quenched

and extracted with 10 Et20 (x 3).

B AR PagB .opPfST 5016 4 Mo b llyr 35 fg 6 6512 D s 1

1

6.1HZ; 17Hf3+@4(da b“|)=139/%$ﬁ§)1 Pz, 9?&%(%%2 1 ﬁﬁz%lxaoynd 1 (91

ared fol ovmnlglz ener al Eroce ure I n NVR (300
H3, 7286, { @,7. 0 Hz, 8 H3; MB (ES) myz: 41371M+(\l@)1 H) 7 08 (dJ =7.9 H,
(d, J86Hz,2H) 652(d J=81H,1H, 453 (m 1H),
H, 2.98 (d, J = H, 2.13 (s, 3 H, 1.95 (m 1 H, 5

'@eﬁ%a@)(%gfjﬁl%:ﬁor %t’z’&éﬁ%% :|2'|); M5 (ES) mfz: 465 (M+Na+).

To a suspension of NaH (20 mg, 0.50 mmol, 60% in mineral oil) in THF (1
mL) was added a solution of B2 (222 mg, 0.500 mmol) in THF (1 mL) at room
temperature. After 30 min, C;Hsl (234 mg, 1.50 mmol) was introduced. The
reaction mixture was stirred overnight, diluted with water, and extracted with
Et20. The extracts were dried, concentrated, and purified by column
chromatography (EtOAc/hexane:1/6) to give B3; 'H NMR (300 MHz, CDCl3) 6
7.51(d,J=86Hz 2H),7.24(d,J=1.7Hz,1H),719(dd, J=8.4,2.2Hz, 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, 3 H), 1.29 (1, J= 7.1
Hz, 3 H), 1.18 (t, J = 7.0 Hz, 3 H); MS (ES) m/z: 495 (M+Na").

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) 6 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
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, 3H), 1.19(, J=7.0 Hz, 3
H); MS (ES) m/z: 467 (M+Na®).

Example C
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2- Met hyl -2-{2-nmethyl -4-[2-(4-trifluoromethyl-phenoxynet hyl)-butyl sul fanyl]-p
henoxy}-propionic acid Scheme DO O Br x CISGBH O\ --0/ | CS2CGCs,

di oxane \ SO2CI D1, 68% D2, 47% SnCl4, HCl ONO EtOH |1 SH D3, 100% 7 CF3 O

"I DIAD, Ph3P, CH2CI2 -~0 | X | / SO\ CF3 HO-OH HO 2. MsCl, Et3N,
CH2Cl2 Alb 3. D3, Cs2CO3, CH3CN D4, 10%for 3 steps O LiOH H20 HOAX | |
CF3 THE S~O 10 Conpound 2, 54% 56 To a sol ution of

2- brono- 2-met hyl -propionic acid ethyl ester (8.27 nL, 64 mol) and

o- et hyl - phenol (7.60 g, 70.2 mml) in dioxane (100 m -) was added Cs2CQO3

(31.25 g, 96 mmol ). The mwzg refl uxed at 100 CC or 4 hours. After
cool i ng down, the sol vent d under v The residue was 5

di ssolved in ether and then the sh W|th 1 N NaCH. After
dryi ng, the solution was concentrate toS §’ 69 g (68% D1; 1H NWVR (300
MHz, CDCI3) 8 7.13 (d, J = 7.3 Hz, J=7.6H, | H, 6.87 (t,
J=17.3 Compound1

2-{2-Methyl-4-[2-(4-trifiuoromethyl-phenoxymethyl)-butylsulfanyl}-phenoxy}-propionic acid

Scheme C
Et0,C._.O EtO,C
LHMDS MeOTf T /@’
A2d, 81% C1,25%
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)- 2-{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyi)-
butylsulfanyl]-phenoxy}-acetic acid ethyl ester butylsulfanyl]-phenoxy}-propionic acid ethyl ester

LIOH, THF, H,0 HOZC\I/ \é\ /©/

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(trimethylsilylyamide 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  Etz20 (x 3). The extracts were dried, concentrated, and column chromatographed
to provide 64.5 mg (25%) of C1; '"H NMR (300 MHz, CDCl3) 6 7.51 (d, J = 8.8 Hz,
2H),7.18(d, J=1.8Hz,1H),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=7.1Hz, 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, 2H), 1.24 (t, J =6.1 Hz, 3 H), 0.94 (t, J=7.5 Hz, 3 H),
MS (ES) m/z: 493 (M+Na").
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Hz, 1 H, 6.66 (d, J =8.2 Hz, 1 , 4.

H, 1.59 (s, 6 H, 1.25 (t, J = 1 Hz). 0 C S02C1 D2 2-(4-Ch

| or osul f onyl - 2- et hyl - phenoxy)-2-m ethyl - 10 propionic acid ethyl ester
CISBH (15.2 m., 0.229 nol) was slowy added to D1 (11.3 g, 0.051 nol) at O
C, The tenperature was allowed to warmto roomtenperature and stir for 1
hour. Upon stirring, the reaction mxture was poured into ice. The solid was
filtered and vacuumdried to give 7.7 g (47% of D2; 1H NWR (300 MHz, CDCl 3)
8 15 7.82 (d, J = 2.5 Hz, 1 I—(l) 7.75 (dd, J =8.9, 2.5 Hz, 1 H, 6.67 (d, J
= 8.8 Hz, 1 H), Cempound 1{91%}ywasppepaped-jollowingyensral gragedure 2® (s, 6 H).

2. (4- Ver capr g amied 1 RN Do Vb2, cBER) 6 ViAd) 4 sbe IR 3 HTIF Bk 20 1o &

sol gt igopn_of 3‘DG8 (RJ &l 9 Ha, 2%)nesb)Xd,i = Etﬂ;’z,(ﬂHg GcﬁZ(dNaf &d@m;_t 4.58i oxane (4
. , . t : . t

?/lef | uxed foréh%ﬂgggggaﬁg%tlﬂia%%@?g% éih& gE?B %ﬁé%'di}&l.g?&m G’f"’oﬁr 65\;\6\?\65

extract eds wi 4529102 5 Ef) 03 ¢, B3 7.4THL, PHYMS (ESpmet d6BeMeNadbi ned and

dried over Na2SO4. After filtration, the solution was concentrated to give
3.37 g (- 100% D3; t HNWR (300 MHz, CDCI3) 5 7.12 (d, J = 2.0 Hz, 1 H,

7.00 (dd, J = Example D

ﬁmﬂ

Compound 2

H) 24 (q, J = 7.1 Hz, 2 H), 2.23 (s, 3
7.
m

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

o} 0
¢y =D :
N a CISO,H -~ ’U><
/\OJJxBr o)$< b 3 0
S0,CI

Cs,CO3, dioxane

0
SI’IC|4, HCI /\O/U><O©\
EtOH SH

D3, 100%

CF3 0
1. /©/  DIAD, PhyP, CH,Cl /\o/u><° CFs
HO/)/\OH HO S /)/\0

D1,68% D2, 47%

2. MSC‘, EtaN, CH20|2
A2b 3.D3, 032003, CH3CN

0
r————— e P
THF s/:r\o

10 Compound 2, 54%

D4, 10% for 3 steps
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8.4, 2.4 Hz | H, 6.56 (d, J =84 Hz, 1 H, 423 (g, J =7.1Hz, 2 H,
3.3 (s, 15H), 2.18 (s, 3 H, 1.57 (s, 6 H, 1.25 (t, J =7.1 Hz); M5 (ES
mz: 255 (MMH). 0O O0OCF3 , 'TOD

2- Met hyl -2-(2-met hyl -4-[2-(4-trifluoromethyl-ph enoxynet hyl) -

but yl sul f anyl } - phenoxy}-propi onic acid ethyl ester To a sol ution of
4-trifluoronethyl-phenol (510 ng, 3.14 mmol), 2-ethyl- propane-1, 3-diol (500
ng, 4.71 nmmol) and DIAD (634 ng, 3.14 mol) in CHRCI2 10 (10 m-) was added
Ph3P (833ng, 3.14 mol ) under N2. After stirring overnight, the solution was
diluted with ethEr a(sobition-of 2shramee-msthyhprapioniovasid @thyl Bster (82Fami-c64 ayer was

th d d 1 To th
bbove | nt or MRRIERRF Shdsheldr @ &P g AYa Hdl) it ARl iPo REPRLE badP (° L0
added Et 3N (€8,06; (34 2594961Tﬁinbl)arfrhd hunebe® eafluked 32 100, °Glfdr54 heoml ). The
m Xture wasA?ttlr for 10 m nutes and then room eraturefor 2

hours. Aft eftELFRAUAY QYVPO%G aheent Wag S VEPYIRT UNGEE VBEWWHE"(‘F idyeqwgfm

chromat ogr agig¥ol(&Pth EHisr! #nd e RN 8sIlti6P \AﬂdsVﬁ/aélgé}d ’\mthoi NVNW@H After
i ntermedi ate. The above crude I nternedi ate (183 1|l'r| E D3 (171

ng, 0.67 nﬁmr)g dhel solstiomavas eenaeptrated 39 mﬁ)GaNgs(Gﬁ%)e[ah QQLO m) .
After stir I’\%ﬂ?po ls)’s 2.13¢ rf* fé‘ﬁ@g\—w 8@59}”9&{8%2’ 1"?21.)t %rsf@ heL 7 £xtracted

t he aqueous ¥on Wlt et hér c extractions were
col | ected akhid, tiH)e6.66qded =NR2 54 1 HY, 424 (g, Ut= Atli ldmy,2 HNe2.23 (¢,r3aHE NES

concentrate rofi by 58 colum chronat ograph Et QAc: hexanes =
1: 20) to gi 8%%9%8%%3%%/?1:1;?83 y graphy (

o
/\O/U><o\©\
SO,C!
2

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

CISO3H (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=25Hz1H),7.75(dd, J= 8.9, 2.5 Hz, 1 H), 6.67 (d, J = 8.8 Hz, 1 H),
4.23(q,J=7.1Hz, 2 H),2.31 (s, 3H), 1.70 (s, 6 H), 1.22 (t, J = 7.1 Hz); MS (ES)

m/z: 343 (M+Na®).
0
/\O&O\@
SH
D3

2-(4-Mercapto-2-methyl-phenaxy)-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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steps) of D4; 1H NWMR (300 MHz, CDCI3) 8 7.51 (d, J =8.6 Hz, 2 H), 7.16 (d,
J= 20H 1 H, 7.06 (dd, J =8.5, 2.4 H, 1 H, 6.91 (d, J = 8.6 Hz,
H) , 6.56(d, J = 85H, 1 H, 423 (g, J =7.1Hz, 2 H, 4.02 (dd, J =
5.2, 2.0 Hz, 1 H, 3.00 (t, J =56.4Hz, 2H, 2.15 (s, 3 H, 2.00 -1.94
(m 1 H, 1.61 -1.56 (m 8 H), 1.24 (t, J = 7.1 H, 3 H), 0.94 (t, J =7.4

Hz, 3 H; M5 (ES) mz: 507 (MtNa+). Oi HO// OCF3 S ~r O conpound 4
#26171158# 2- Methyl -2-{2-nethyl -4-12-(4-trifluoronethyl - phen oxynet hyl)
bu

tyl sul fanyl ] - phenoxy} - propi oni ¢ aci d Conpound 4 (54% was prepared
fol | owi ng gi@erextragied WHUEH2012i(%0 mLox Bl akpe organic laysisrversoeempiped amt) 3) 8

7.51 (d, J 6.91
(o732 o2 Bybepaioh dersision, b fotuich i ﬁﬁn%eintﬂ@“@é’%ﬁ 353, (o'
6.8 Hz, 2(+)100%)D3; (s NMR {300 MHE3CDCE) 83.120¢d, I =3.0 Hiz, 644)17.96 (dd,d=8 H),

0.95 (1,3 5400 M 1/ biss', S5 4TE 1 7% MM PHE I £oF (o3 o0 o
2-{4-[ 2- Bt heyy2.38 (-3 W), f1|570(f306$t)h1/125pthg&OP(Y)-leMSXES)JH/@%B](MZE-%hY|

phenoxy) - 2- met hyl - propionic acid 59 Schene . NaN Sl ) ZI 2
o]
Siae T
s/jﬁo
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-ethyl-

propane-1,3-diol (500 mg, 4.71 mmol) and DIAD (634 mg, 3.14 mmol) in CH.Cl

10 (10 mL) was added Ph3P (833mg, 3.14 mmol) under Nz. 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 CHxCl, (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 stired at 0 °C for 10 minutes and then room
temperature for 2 hours. After concentratioh, the crude product was purified by
column chromatography (50% CH.Clz 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 Cs,CO; (438 mg, 1.34 mmol) was mixed in CH3CN (10 mL). " After
stirring for 1.5 hours, the solution was added water-ether, extracted the aqueous

25 portion with ether (20 mL x 3). The organic extractions were collected and dried
over Na,SQ,. After filtration, the filtrate was concentrated and then purified by
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s O D3 0 CF Ay~O TBAF, THF 2. EtOTs Bl OH E1, 31% 0 ~OO0 I / | CF3 NaCH
HOCF3 / g~"O MeOH THF- H20 OEt OR E2, 51% Conpound 3.65% O CF3 OH El1
2-{4-[ 2-Hydroxy-3-(4-triflu oromethyl -phen oxy)-propylsu I fanyl]-2-m

et hyl - phenoxy}-2-nmet hyl - propionic acid ethyl ester To a solution of
2-(4-t(fluoromethyl - phenoxynet hyl)-oxirane (299 ng, 1.37 5 mol) and D3
(348 ng, 1.37 mml) in anhydrous THE (10 nlL) was added TBAF (137 ng, 0.137
mol ). After stirring overnight, the solution was concentrated and the
product was purified by colum chromat ography (20% Et OAc in hexanes) to

gi \ég(égi nggﬂgm b g ¢ %‘%A%Hréﬁw&lgs QQOW gl@@gﬁémg (10%16°r63 92 (d, J
= 8.6 Hz, éSF%P:S%g?@ NNH?@QQ MHﬂngﬁls 7(% (94J 8.65Hz, %Hi% . 4.08

- 4.02 69 aqt 17 3
402 m (?;‘*%Z’Fft**?’.-%%%? 85 %-f‘%f“>38ﬁ§1;<dw%-&§{9h?@' 4-8§°<‘2 MJ% s
0 /BOO\ / 85HKE3 Bit4.23 (q, J = 7.1 Hz, 2 H), 4.02 (dd, J = 5.2, 2.0 Hz, 1 H), 3.00 (t, J =
5 6.4 Hz, 2 H), 2.15 (s, 3 H), 2.00 — 1.94 (m, 1 H), 1.61 — 1.56 (m, 8 H), 1.24 (t, J =
7.1 Hz, 3H), 0.94 (t, J = 7.4 Hz, 3 H); MS (ES) m/z: 507 (M+Na*).

wﬁ%ﬁo@r

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) § 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=6.8 Hz, 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

"Rl

Compound 3

2-{4-[2-Ethoxy-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-2-methyl-
phenoxy}-2-methyl-propionic acid
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E2 2-{4-[2-Ethoxy-3-(4-trifl uoronethyl-phenoxy)-propyl sulfa nyl]-2-nmeth

yl - phenoxy} - 2-net hyl -propionlc acid ethyl ester To a solution of El (148 ng,
0.313 mmol ) in anhydrous THE (1 m-) at -78 C was added NaHVDS (1 Min THF,
0.313 m., 0.313 mml) and EtOTls (55.8 ng, 0.313 mmol ). After stirring 10

m nutes, the solution was then allowed to 5 warmto O C and conti nue
stirring at. 0 C for one hour. Ether was added and the solution was washed
with water and then saturated saline. After dry over Na2SO4 and

concentrati on, the crude product was purified by columm chromat ogr aphy

(Et OAc: hexanes = 20:1) to give 80 $apemsEo) of conpound E2; 1H NVR (300 MHz,
cbCl3) 8 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, 23Hz 1H, 6.93 (d, J =,8.6H, 2 H, 6.5 (d J=285H, 1H,
4.23 (q, J = 7. 2, 4.17 - 4108 (R 2 H), 3.76 &mr Nslcrs. 60 (q, J =
69Hz,2H)3 d,’ 1 935 7-Fp0 2.16 (s,F3rH)° 1™87(s _6H),

1. 24(t, J=7. 1[H 0 . ¥eASHt, J = 7. S Mp; (ESR.B@T: 523 (M:Na+).

0 HO O CF3 Y Gt  Compound 3 2-{4-[2-EthoxyH3-(4-trifluoronethyl-ph
enoxy) - propyl sul fanyl] 15 2-nmet hyl - phenoxy} - - ##t hyl - propi onic acid To a
solution of E2 (65 ng, 0.13 mml) in THE (1 m-) was added NaOH (480 ng, 12
nmmol) in MeOH -oH20 (2: 1 by volunme, 3 nL). Aftep stinring for 2 hours, the

sol ution V\/as/anpg{'di by 1 N pQlcrThe sl uti en extr Fs Wi t h
ether (10 nL X organi ¢ y er-s—wet-e—eonb d ied r 20 Na2soH4
and concentrated. Th F/u\cﬂé\ﬁro uct WeERETEHER pur| fied by ol dm~ 61

E2, 51% Compound 3, 65%

/U>< \é\s/\;\o/@

E1
2-{4-[2-Hydroxy-3-(4-triflucromethyl-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, CDCls) 6
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),
10 6.92(d, J=8.6 Hz, 2 H), 6.57 (d, J = 8.5 Hz, 1H), 4.24 (q, /= 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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chromat ography (10% MeCH in CH2Cl12) to give
NVMR (300 MHz, CDCI3) 5 7.51 (d, J = 8.6 Hz, 7.
= 8.4 H, 1H, 6.92 (d, J =8.6 Hz, 2 H, d,
- 406 (m 2 H, 3.78(m 2 H, 3.61 (q, J =7.0Hz, 2 H, 3.16 - 3.13 (m
2 H, 2.16 (s, 3 H, 51.56 (s, 6 H, 1.18 (t, J =7.0 Hz, 3 H; M (ES

mz: 471 (MH. 62 D. Formulation and Adm ni stration The present conpounds

40 mg (65% of conpound 3; 'H
2 H, 21 (s, 1 H), 7.13 (d, J
6.70 ( J =85Hz, 1H, 417
=7

are PPAR delta agonists and are therefore useful in treating or inhibiting
t he progression of PPAR delta medi ated conditions, such 5 as diabetes,
cardi ovascul ar di seases, Metalolic X|Syndrone, hyperchol esterol em a,

hypo- HDL- chol est er ol eni a, fygers ol est er ol e, CFaysl i pi deni a,
at heroscl erosi s, obesity, an oxpl i ons th For instance,
conplications of diabetes include s 't r@ns>as neur opat hy,

nephropathy, and retinopathy. 10 The inverggion features a nethod for
treating a subject with a PPAR delta nd8i ated di sease, said net hod

conpri sing adm ni st epinG Hixj-Bes-BtRloRehyPhedolSpRpRIRRRb Métmef f ect i ve anmount
of a pharnaceutical conposiitpheridxgmmtiysirombnit acié etfjaestad of the invention. The
invention also provides a nmethod for treating or 15 inhibiting the

progression of d?rétéeécﬁtiiofﬁrqfim%ﬁﬁ‘?%,@.mmd)%%hﬁftﬁ&ué THE (SWAl)etlys wherein
t he net hod conprises adm nistering to the subject a therapeutically

ef fective arfbuwas afided PabMRS ¢11tM culTHE 08334 8inak,dh3td mpnoly ang EXOTe (pEnd of

o var oud O AATAINTRRT CRfet TS 7B okl i pPHER Wt pRR aBRel T 2 E

these phar nggrpitol CaC aangudtihue @Bfingadt Fd E6rt dnechGurd Uktheovag added iadd!l ar
conmpound, in base or acid addition salt form as the active ingredient is

intimately e salufipn was Wﬁfﬁ%ﬁ'@ﬂﬂt%ﬂ‘@ t'l&!’b%%t’mfbsélmi 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 E2;
'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 (g, J=7.1 Hz, 2 H), 417 — 4.08 (m, 2 H), 3.76 (m, 2 H), 3.60 (g, J = 6.9 Hz,
2 H),3.11(d, J=5.7Hz,2 H), 216 (s, 3H), 1.57 (s, 6 H), 1.24 (t, 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 — H20 (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;SO4 and concentrated. The crude product was then purified by column
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25 A carrier may take a wide variety of fornms depending on the form of
preparation desired for adm nistration. These pharmaceutical conpositions
are desirably inunitary dosage formsuitable, preferably, for oral

adm nistration or parenteral injection. For exanple, in preparing the
conpositions in oral dosage 30 form any of the usual pharnmaceutical nedia
may be enpl oyed. These include 63 water, glycols, oils, alcohols and the
like I'n the case of oral liquid preparations such as suspensions syrups,
elixirs and solutions; or solid carriers such as starches, sugars, kaolin,

| ubri cant s, CHIORRIPGraply é1%é@¢@H.ln§th@ givei4Q mg (65%) ehcompeurd B of
wd | fint
ggnlﬁrztrg;:ﬂﬁd Sggﬁghg%éﬁgﬂgﬁ ﬁﬁgdvénﬁiégﬁQgﬁﬂ 9§Hé? dve%?%geous ora

dosage unit 8tdhHm 1 HI‘)\, 682 ¢dh mse Hol2 H), rfh'eo (e JeuBbddd, 1H),r4 ners4.68 Gmg2neral | y

Crerite athy P S8l SOV 7ie, 2 it dh v Phalm afbefia b S °°

exanpl e, st o 1e864s, 6 H)URHBI(E ¥ = TTOHAS H)PMSUES) m/EdRIciMpI e sol utions, for
exanpl e, may be prepared 10 in which the carrier conprises saline solutlon

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 penetration enhancing agent and/or a suitable 15 wetting agent, optionally
conbined with suitable additives of any nature in mnor proportions, which
additives do not cause a significant deleterious effect to the skin. Such
additives may facilitate the admnistration to the skin and/or may be

hel pful for preparing the desired conpositions. These conpositions may be
adm ni stered in various ways, e.g., as a transdernmal patch, as a spot-on, as
an 20 ointnent. Acid addition salts of the conpounds of forrmula I, due to
their Increased water solubility over the correspondi ng base form are nore
suitable in

62



the preparation of aqueous conpositions. It is especially advantageous to
formul ate the aforenenti oned 25 pharmaceutical conpositions in dosage unit
formfor ease of admi nistration and wuniformty of dosage. Dosage unit form
as used in the specification herein refers to physically discrete units
suitable as unitary dosages, each unit containing a predeterm ned quantity
of active ingredient calculated to produce the desired therapeutic effect
in association with the required pharnmaceutical carrier. 30 Exanples of such
dosage unit fornms are tablets (including scored or coated tablets),

capsul es, pllls owder packets, wafers, injectable solutions or 64

suspensi ons P- tEorapdation pad A@Bl'@%‘bﬁﬂﬂﬂ uls and the like, and segregated

mul tiples thereof. Pharnaceutically acceptable acid addition salts include
the therapeutically 5 active non-toxic acid addition salts of disclosed

](c:orrpou_ndrs]. The | 7hé ﬁreseﬁfborﬁmurﬂB ia@@PPAHlﬂbl@@g@QWaﬂm’aﬁd tﬁéﬁe%fdis usbfeil b?se
ormwth an ropriate. ac pr.o acids ¢ ise, for exanple
i norgani c adf ﬁggt '&Eb'HWiWPQ 833'8&0&?&3@ ltay 'g@HI‘@Pp@OB‘T‘ sf’n'?'ﬁlr obroni c

aci d; SU'SfUVabQiiaUétésr bﬁrdlmgéﬂﬂpdlbéas%BWE{é%olléXlS%/naFdnﬁ’é or organic acids
such as, for exanple, acetic, propanolc, 10 hydroxyacetic, lactic, pyruvic,

oxal i c, mal dperchalgsteraieraia, hype-HPL-aholrsterelemial hyeer-LDkrchalesterolemia i |
th | f
el an o LB ShARINLLBRs, BEEF ARS ol RGn P B AR

cycl am c, am nosa

addi tion salcomllmiloosnbdlabe@summummtaesdmnhsas nearogathy] nephdopatyypounds, as
wel | as the ﬁ?l ét?no&?@l eof, are able to form Such solvates are for 15

exanpl e hydraa & hol ates and the |ike. Conversely the salt formcan be
convertdd by treatnent vvith alkali into the free base form Stereoisoneric

forms define all_fhe | somer orms . whi ch the of Formul a
(1) may possess. Tﬁf'nl %@ﬁ!ﬁ%@ h?q {ﬂ’igﬁatﬂg 9 §ubifgt with %%w&é@hem cal
desi gnati on n@édiétedrm@aéé, SARPRRdIddfphisingEdPiAteRhy 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

63



possi bl e stereochemically isoneric forns, said m xtures containing al

di astereoners and enantioners of the basic nolecular structure. Mre in
particul ar, stereogenic centers may have the (R)- or (S)-configuration
substituents on bivalent cyclic saturated radicals nmay have either the cis-
or 25 trans-configuration. The invention enconpasses stereochemcally

i soneric fornms including diastereoisoners, as well as m xtures thereof in
any proportion of the disclosed conmpounds. The di scl osed conpounds may al so

exi st |nthe|r ut oneri c for al t licitly

h cat od 1 At SHSBPeolh@IcoPa4sg e Ik IS SeSeEOTHICIRRPREIGES | hol uded
within the S&EH%S%S&&%I&’(@%;%})S?@lxlré‘)éﬁd‘ébmi'bnsﬁér Jélﬂscfbrﬁérs%'ﬁbl'\ bsin the
treatment of disorders or cohditions nediated by the PPAR delta could

easi |y det ergtanebes, isugars; Lseqlmvblbagamtry kindripitdisiniegratine agests aﬂdetbﬁlll(%lrpr esent ed

her ei naft er ' rg,e@ that a

t her apeuti ca‘]ﬂP %P@éﬂv{(&vgég osélc\QAgglﬂléd{'%e rB{)e%é Olhtvbéﬁopﬁgg to g{ ng/ kg body 5
wei ght, nbor eactmlelfstrahxm yalfletsrand.dapsuigs kapresendtie mostiagivaoiigeors gfal . |t may be
appropriate ect I ve dose t hree,

d t t th
oo Cor ' % or 40%5 Sh ke In WhGh S BARKM<Rardultel Gt 8BReRl iy soi g
gungosets rmlplbyaed wmﬂmmdraeompomm?@eca}‘r:bémgu gé?allymimise%ste:m?\.t ai ni ng
(6] ar | cul ar 0 . acti ve
o et ent outer i loagbiodeme ot Havoh ol ncedidie tonexamag, By °5 e 10
ng, 15 gy, 2&iity,ahsy BE inBlludedO IFeatabRsotutiohd ToOEKHpIS mblBe ibfetiéd on may

al so be i)repared In thme- rel ease or subcutaneous or transderrnal pat ch
f or mul at 1®nsin whigtthg sagrier compaisasisating sal%len&uwmlape@ragnat%pﬁy or ot her

o o | PR B B Bty DR OSBRI,
particul ar cwhidh pamamppgaterllqardemmers suspending agents and the Ilke may
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 I, 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

64



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 patiient may be 20 taking, as is well known to those skilled in the art.
Furthernore, it is evident that said effective daily anount may be | owered
or increased depending on the response of the treated patient and/or
dependi ng on the evaluation of the physician prescribing the conpounds of
the instant invention. The effective daily anpbunt ranges nentioned herein
are therefore only guidelines. 25 The next section includes detailed

i nf or mat i onSYSPERSIPRY teasnopafuls daklespaesfulgiardihgdike, anshsraiegried Aultiples
conposi ti onger&f. E- Use The conpounds of the present invention are
pharnaceuticar y active, for 5 exanple, as PPAR delta agonists and
preferably as PPAR al pha/delta dual agonists. According to one aspect of

the invention, t ar : ' ; oni st s,
havi ng an acti vi@%@%ggl%‘t%gfaeé,e%még&g&%? i’ti'XB%? @%ﬁ‘tﬁ'“§§éﬁgﬁgfx%eééﬁtt'§ﬂ / ganma
pot engy) 5of aa:m/mor:nbkie,acwﬁalddiﬂkﬁf wi'ebjfxdisclé:%d E&np&ﬁ}édélol' leafté}(blamr mor S.
Accordi ng to anot her  aspect co unds are 1 ual PPAR a a and PPAR
ol ta agoni SPEVENIE PR RGN PR ECRIELABIPERe Wi St PBRIATES AoBlinds. and
conposi ti On%ppﬂffpﬂatéséiﬁdél cdrAprise) for BXBMPRY; #Hg??’hi@éciéy SRSHPABhysRgicat ed with,
the treatment, of, and the prevention of, the follow ng conditions and

di seases: pREEE ¢-91ydroghiania ¢rhyerabaomisracid; ispifrica nitrg PapsPhArgandshe phase | |
o Pr oscl er sy KR SIS Bs bl R b RS L s

hyper chdf eshydronyacetiariactioy pyiuvic, gxalicemaldsie, auccinig,gaaleic, fumasiss ewlic,i nsul i n

brof or rod_ oS, el RS cBRresufthie bRREFEs o ' 20, U 26 1 evel s
of | ow densitdlyeriaspiignictoyclami¢, saligylic] paminusdiiaie, pmsictand the tike atids.n (1 DL) ,
The term addition salt also comprises the solvates which the disclosed
compounds, as well as the salts thereof, are able to form. Such solvates are for
15  example hydrates, alcoholates and the like. Conversely the salt form can be

converted by treatment with alkali into the free base form.

Stereoisomeric forms define all the possible isomeric forms which the

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

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

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

30 invention,
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and/ or small-density LDL and ot her atherogenic nol ecul es, or nol ecul es that
cause at herosclerotic conplications, thereby reduci ng cardi ovascul ar
conplications. Preferred conpounds al so are useful in elevating serumlevels
of high-density lipoproteins (HDL), in |owering serumlevels of
triglycerides, LDL, 25 and/or free fatty acids. It is also desirable to

| oner fasting plasnma glucose (FPG/HbAL c. PPAR al pha-nedi at ed di seases

i nclude Syndronme X (or Metabolic Syndrone), dyslipidem a, high blood
pressure, obesit insulin resistance, 30 inpaired fasting glucose, type |
di abetes, ather ﬁw@@‘ﬁ@ in thentreatmenbof disqﬂ@ratqsﬁ@wﬂws mediated by the

hyper chol es pppd Sallbodly S84 deflr i SRl bAuPhof e Wt Accor ding to

one aspect e I nventl on COpr e used in a
met hod f or resudts prapeoted hﬂnelbafterrayctcbtberpnbgnew dn g@heeal nﬁs\@mmpmteﬁ medi at ed

condition a n t I on,
cai'd met nod HEbAgForePRdical eRefd ks SRl b o B R aREug Sio BBk
phar macest i eaidhy, rableqsrtfevablyfronis. owfngﬁkg:mrmsmg/kg)bod)ﬁwénbht | loraptbeon. Anot her
aspect of the |nvent|o IS a Hpod of erein the PPAR-delta 10

medi at ed coRBPRPBAISS adainlsier e PetapRyiaall ehrcilipidase 280wp et fask s
car di ovasculnidre duBLIBSEs atBppRoSHEAS ﬁﬁéﬁélgﬁhr@ugﬁd{ﬁ%é dayli S&181s8B-dokE8s Ul i N
resi stance, and inpaired glucose tol erance, and other conditions disclosed

herein; and rr@y hﬂIfRRnkillakﬁﬁ’a?Sn%i dasage dgms far swameles spriatning 9.05MaPrRlone X (or
Met abol i c S’rf fyﬁé%& S rﬁ"&JErfb 58 @d‘rlng'd?%uw ﬁ@ﬁéghﬁ ngGﬁﬂ {dsagdnd

| mpai red fast ng |nsu I n resiStance | abetes "and ot her
condi ti dfis drsul E»mnplefnmpmdn 2 igf dmdhémeaisifong, tF mgh2s mgs@ndi3ddmgs a net hod

Lo o Redbor . AT AR PR 00 Bl o2 o
adm ni st er i mgledse ar ubcuantousonteatsdefmalrpatdhiferrulatigrisarbiaciesed cal | y effecti ve
amount of - a c%r%nggﬁé Ha?/nals(g bé %?mh&\{gdﬂ' gsl g rs]bray or other topical or inhalable
formulations.
15
The exact dosage and frequency of administration depends on the
particular compound of Formula (l) used, the particular condition being treated,
the severity of the condition being treated, the age, weight and general physical
condition of the particular patient as well as other medication‘ the patient may be
20 taking, as is well known to those skilled in the art. Furthermore, it is evident that
said effective daily amount may be lowered or increased depending on the
response of the treated patient and/or depending on the evaluation of the
physician prescribing the compounds of the instant invention. The effective daily
amount ranges mentioned herein are therefore only guidelines.
25 ‘
The next section includes detailed information relating to the use of the
disclosed compounds and compositions.
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The invention al so features pharnmaceuti cal conpositions which include,
without Iimtation, one or nore of the disclosed conpounds, and 25
pharmaceutically 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, taking into account factors such 30 as
age, weight, general health, the type of synptons requiring 'treatment, and
t he presence of other nedications. In general, an effective anount will be
between 68 0.1 and 1000 ng/ kg per day, preferably between | and 300 ng/kg
body wei ght, and daily dosages will be between 10 and 5000 ng for an adult
subj ect of norpgd weight. Capsules, tablets or other fornulations (such as
liquids and filmcoated tablets) may be of between 5 and 200 ng, such as
10, 15, 25, 35, 50 ng, 60 ng, 5 and 100 ng and can be adm ni stered according

to the disclosedy H@tcgﬁlﬂﬁundszc\)l\fk}ﬁgéméleﬂf |h9%ﬁlo%3§ﬁarlﬂﬁ‘ééeu{|9 | cW& lrgdle

tabl ets, capsul es us an aqdeous or al
sol uti on$ armtamplgoaaﬁRﬁrRdelzmabqlmteanépedfemblysasl REABrak)hmmmghnl in

cont ai ners adapted for Vi Sion L ndi vi dual doses Dosage unit forns
can al so be a&%ﬁlﬁfsed& Eocﬁﬂfsaﬁ?gf’téﬁge B’f"e%‘?ﬂ %??'HP?WS AP el udi ng
zgnt rol | ed rpedfersbly éedbémwbanmaeltasagdmas lmvb@tarammuyu}d@m(agt $PAR
m ni stratiop nethods i e rect nteral (intr ous,
Tt Amscal 9l Gals0eY QHEQT AR Snteraoa aniney o T dBeTRapnd PISSTaRY 1§ oneal

15 I ntravesigabs, 303‘E>@|or(1@0‘2:!?%10@0)0@@6@"18% Bhomet éspeﬂ:?'tﬁe %mﬁé@ﬂiﬁ)area”d by
I nhal ation (a cal or nasal s ray arenteral formulations include

phar macel@t i kel FPARAPhaaEPRARARIS agenisifonaqueous sol utions, di spersion,
suspensi ons, enul sions, and sterile powders for the preparation thereof.
Exanpl es of carriers i ncI ude water, ethanol, polyols 20 (propyl ene glycol,
pol yet hyl ene gl yéetyrdingdgtheainventisin, the disclosadi compainds and sampositions

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 Il 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 I diabetes, atherosclerosis, non-alcoholic
steatohepatitis, hypercholesterolemia, hypertriglyceridemia, and low HDL-C.
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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 forns include (a) fillers or extenders, (b)
bi nders, (c) humectants, (d) disintegrating agents, (e) solution retarders,
(f) absorption 25 accelerators, (g) adsorbants, (h) lubricants, (i)
buffering agents, and (j) propellants. Conpositions may al so contain

adj uvants such as preserving, wetting, enulsifying, and dispensing agents;
antim crobial agents such as parabens, chlorobutanol, phenol, and sorbic
acid; isotonic agents such as a sugar or 30 sodium chl ori de;

absor ption-prol ongi ng agents such as al um num nonostearate and gelatin; and
absor pti on-enhanci ng agents. 69 3. Conbi nati on Therapy The conpounds of the
present inventi oAceargingdo ose@spectobthsiinvarition, thetdisclasedoomplesndamapt i cal |y

active agemb%'usgg?ﬁs gﬂ@ﬁ&i Forih%g{irl@c?raibbiﬁitigg ltl?é’\ﬁrroiﬁg@;ts%na&%ﬂgﬁAR-adéﬂa bl ood

pressure | owering ag S such -as ugsma e brates. Met hods are
known i n 5t henediated conditidreand, aptignadlyf entadditiodalseRAReIphd inediapeslut i ¢ and

prophyl acti c .poses, for, the disclosed .pharnaceutij.cal. co itions or the
G o6l bsed AR RbmBLA CopRRig S nRGANg B A feledn RS B framen

conposi ti on.a ghmbbaitRaRéffecting aRPuABf 4 dsmpaition dfahéirviengdf.ecti ve anount”
as used herein, neans that anmount of each active conpound or pharmaceuti cal

agent, alone or in conbination, that elicits the biological or nedicinal
response in a AhSfisiCaspiet &ithe fHveffdn i8'a MEiBA of 186 wherdhetHePPARGsIta by 2
researcher, veterinarian, medical doctor or other clinician, which includes
15 al | evi0at ineediated cppditigmis saircted fremypedpidemia atharasaierepisbei ng treat ed. For
prophyl act i I LRORLLL . : E QK i f a
di sorder), ?ﬁgﬂ 6‘?‘%?@@“ &L'sje%slemhb/@@g?é%%tt@ %@Q’E‘X‘gﬁﬁf‘ﬁ a%?%r'@!@?%%%?nc%hnunt of
each acti ve andrimpainet 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 gdlucose, 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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pharmaceutical agent, alone or in conbination, 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 conbinations of two or nore drugs wherein, for
exanple, (a) each drug is admnistered in an independently therapeutically
or prophylactically effective anount; (b) at |east one drug in the

combi nation is admnistered in an amount that is sub-therapeutic or

sub- prophyl actic if adgl] ni stered alone, but is 25 ther ag(gut ic or
prophyl act i 8-\@#neh1089-maikgier day.inreterahly belwesn 1\and3401aokebory Weightaddi t i onal

drugs accor dh@gaiiyPdds2Bes WIEHE b&iheeRM 0@%1 ‘ﬁfébbné fr et s@B}é‘&F%ﬁfo‘?mal

adm ni stered in an andunt tﬂ IS sub erapeuti c or sub- actic if

admi ni st er eweighbneapsiles, éalﬁetsmpét@mmmlaimnpx%mw%tﬂuld@ ame’Hman@ntadu stered
h
;gget h?;zol | éﬁ\é@dﬂ %QQ%? héu | ﬁn‘sts%nrgs?@ gf Jﬁvﬁ%zfqﬁgégsg‘gasgge %oheg’al

I nsul i n fesiant 408 endogndecdrabe admiristeredeictending tofthe disulosed atethlcaisget organs and
ti ssues. Sonme of the followi ng agents are known to bind and activate the
nuclear 5 receptor peroxisone proliferator-activated receptor-gamma ( PPARy)

whi ch i ncreases2t ran&gmiu[at.bﬁg of specific insulin-responsive genes.

Exanpl es of PPA% oni sts are thiazoljdi ned| ones such as: (1)
rosiglitazone (2 Q agqtpﬂl ?HW Hckidlgitabigtscapsyles, pil ZPOWd(Sﬁﬁ%tgﬁ?"l'u les,> -

pyri dinyl amaﬂ@éo&té?ﬂxﬂanaﬂbs&ﬁ éraf‘félﬁ%n)s and s(.igbensu?ns aRd'banstergat e (1:1) or
105 - ((4 - pyridinyl am no) et oxy) phenyl) nethyl) -

2,4 thil zosputlmaﬂkegeqk mmtaaleerA\aAameA forsubdivigionintaindpiduahdess. BRL
£905C ERL phRAGH G Fing 08 e Lol ARANSDBRSE Oy 0| a2
phenyl ) met indyding cotmwm}'cbiensa formuletions+such) as subcutaneous iniplants. (2 - (5 -
ethyl - 2 - A%Hiﬁigt%t?on%gt%xg in%nJ%@yolrgl, FE%H?,yBarént%ralf'(ihtravenous,
intramuscular, subcutaneous), intracisternal, intravaginal, infcraperitoneal,
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 inciude (a) fillers or extenders, (b) binders, (c)
humectants, (d) disintegrating agents, (e) solution retaraers, (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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t hi azol i di nedi one, known as ACTGCS, 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 -
tetramethyt 20 - 2H - 1 - benzopyran - 2 - yl) nethoxy) phenyl) methyl) -
2,4 - thiazolidinedi one, known as NOSCAL, REZULIN, ROMXI N, or PRELAY; also
known as Cl 991, CS 045, GR 92132, GR 92132X); (4) isaglitazone
((+}5-[[6-[(2-fl uorophenyl) net hoxy] - 2-

napht hal enyl ] met hyl ] -2, 4-thi azol i di nedione or 5 - ((6 - ((2 - 25

fl uorophenyl) nethoxy) - 2 - naphthal enyl) nethyl - 2,4 - thiazolidinedione

or 5 - (6 - (2 -afl U‘E&ﬁﬁﬁéﬁdrpfﬂéraﬁﬁpht halen - 2 vyl et hyl) thiazolidine -
2,4 - dione, also known as MCC-5 neoglitazone); and ﬁn 5-BTzZD. 30 71

Addi tional Iy, thEheeempendscifiths nr@aemn@\serttlnatmayd@e used insombinatienwithi zi ng

agents incl U- 1827,

PR 716 I\/ET-Bg%@BF ﬁﬁﬁ[ﬁ@gﬁ%@ 56&5%%9%%‘) cﬁ]ehé%'é"@gg'dqg‘;’e"@\l 4 - ((4- (2
- phenyl 5- Egentsmddytbbod ptesSuredowarimpagents stdhyagpsiatiy drugsdndrtbe hyl -); (2)
KRP- 297 (5 Pré? 4 - dioxothiazolidin - 5 - ylnethyl) - 2 - nethoxy - N- (4
- (trifluor SR&%y1) benzyl) benzamide or 5 - ((2,4 - dioxo - 5 -

t hi azolidinyl) netethods are RnowiBi the>ayt for &éternﬁﬁﬂg-eﬂ@bﬂé‘dldb@é@dii’et hyl) phenyl) m
et hyl) benzaTm de and 10 Ify:;)a Far litazar 0Si

(2
benzoyl phen %fape)'ttyca"(i;!)fop CIICIPH Psfoféhed'Sﬁ'ﬁégﬂ/Phamwceufdﬁ@ézmy|) ethyl) -
or N- (2 - cBﬁPéQN&r@W’tMéhlsdo@ed dﬁ?g conGtﬁnatud?%t Whbther ér notRbeWted irft -

oxazol yl ) et hyl) %/r05| ne
the same composifion. For therapeutlc 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.
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G -262570). 15 O her agents have al so been shown to have PPAR nodul at or
activity such as PPAR ganma, SPPAR gamma, and/or PPAR del ta/ gamma agoni st
activity. Exanples are |listed below (1) AD 5075;

(2) R119702((+-)-5-(4-(5-Met hoxy-1 H benzi m dazol -2 20 yl met hoxy) benzyl)
thiazolin - 2, 4 - dione hydrochloride, or 1037 or CS 011); (3) CLX-0940
(peroxi sone proliferator-activated receptor al pha agonist / peroxisone
proliferator-activated receptor gamma agonist); (4) LR 90 (2,55 - tris (4 -

hi h | PARdel t a/
Sont oYL T AP e AR inofioe tiarol durtlens 258 s BeRAlRRRTG L . (7)

CGP- 52608 ( [risakh s&reitizeis) whndm%ec@%’ség% PReraPiRéRInA@eRtce: bgéhhéﬁdm e/ 845
(PPAR agoni st%tse 10) L-764406 (PPAR agonist); 72 (11) LG 101280 (PPAR

agoni st); alil%at(t?fmkﬂ'@@aﬁ?@@}lssueé13) Ri sar est at (CT-112) (14) YM

440 ( PPAR 4- (4 -
((25(55) agon Séa’l‘e%‘i)f“?”'.!iﬁ@?@@ﬁm %f% E'gdr?wﬁ'n%w@m ghd actvelle H@N g | hep'gyl

- 4 - oxb - re¥eptar pemomecpmyﬂeyatmqtivgateuereqeptm'-@ammi}a (PPARTY) wﬁMh 409544
(GNM 544 or %ed'a%gs tra?wécrﬂa%‘ gl)l ol’\l specitic méurl)R-respons?v’e 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-

naphthalenyi]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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10 (19) NN 622 (DRF 2725); (20) AR-H039242 (AzZ-242); (21) GW 9820
(fibrate); (22) GW1929 (N - (2 - benzoyl phenyl) - O- (2 - (nmethyl - 2 -
pyridi nylam no) ethyl) - L - tyrosine, known as GW 2331, PPAR al phaly 15
agonist); (23) SB 219994 ((S) - 4 - (2 - (2 - benzoxazol yl met hyl am no)

et hoxy) - alpha - (2,2,2 - trifluoroethoxy) benzen epropanoic acid or 3 - (4
- - (2- (N- (2 - benzoxazolyl) - N - nethylam no) ethoxy) phenyl) - 2 (S
- (2, 2, 2 - trifluoroethoxy) propionic acid or benzenepropanoic acid, 4 -

2 20 (2 - b | t hyl i t hox
F1 11 vor oet hoxy aditonaly. s afn HasibinsioRa el g Ainstin seestEngos a0 (ppaR
al phal y agoseits mcma:gftﬁ%ﬁ@hbﬂhﬁitéﬂ #Pr opanoi ¢ aci d

2-[4- (4-chl orobenz hyl - nmet hyl et hyl _ester, known as

TRI COR, LI PCor, (f) JrT ﬁWﬁfiZJ nﬁwmﬁAﬁT&pBﬁaord’dWﬂ%?w :(26)
GWM 9578 (PPAR al ph@oﬁ%ﬂ&nﬁ% éafocc);é\ﬁ(@g% rgﬁéﬁﬂalsphﬁgmy@gqrg st); (28)

GW 0207 (PPAFty agoni st agoni st) 30'(30) LY-300512
( PPARy afjoni st); Q)@zpwemmmﬂ% GNHEIWIZ-B) 73 (32) VDO 52 (VDO 52); (33)

LG 100754 per OxopRAP Rl 81 2L i BHI4RIR 5! SEBHY - 2I3REeRby - Y

LY-510929 (peroxisone pro erator-ac edr cep agoni's 35)
bexarotene (4 - (1(4—-((cr3l,u5rc5'nahﬂ) belpmjll)tbﬂmadn)deor%-((iz,l, -8lioxot-e8 + ahydro - 2 - 5

naphthal enyl) et hethelz)olig W‘ ?hy%c ! éj me o\)/\(g R (2_46‘ B&F;llzrfu-lc_)lrcl)\lr’nethyl) phenyl) m
ethyl) benzamide); and
10 (3) Farglitazar (L - tyrosine, N - (2 - benzoylphenyl) - 0 - (2 - (5 - methyl - 2
- phenyl - 4 - oxazolyl) ethyl) — or N - (2 - benzoylphenyl) - O- (2 - (5 -
methyl - 2 - phenyl - 4 - oxazolyl) ethyl) - L — tyrosine, or GW2570 or
GI-262570).

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) R119702((+-)-5- (4 - (56 - 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 - chloropheny!) - 1,3 - dioxane - 2 - carboxylic
25 acid, PPARdelta/y agonist);
(5) Tularik (PPARY 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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TARGRETYN, TARCGREXIN; al so known as LGD 1069, LG 100069, LG 1069, LDG 1069,
LG 69, RO 264455); and (36) GW¥1 536 (PPAR al pha/y agonist). 10 (B) O her
insulin sensitizing agents include, but are not limted to: (1) INS-1
(D-chiro inositol or D-1, 2, 3, 4, 5 6 hexahyd roxycyclo hexa ne); (2)
protein tyrosi ne phosphatase 1 B (PTP-1 B) inhibitors; (3) glycogen

synt hase ki nase-3 (GSK3) inhibitors; 15 (4) beta 3 adrenoceptor agonists
such as ZD 2079 ((R) - N- (2 - (4 - (carboxynet hyI) phenoxy) ethyl) - N -

2 - hyd hlorid I k ICl D 2079
o s (o SR L e 1 o >

fructose-1, 6- bi sp2psRh4 565@PARE ,{,g -s; 20 (7) chrom' c picolinate, vanadyl
sul fate (vanadi um ox sul fat’e:)T (P 102 (organo-vanadi um conpound); (9)
chroni ¢ pol yni cot'3 9\ saregtalgdCTpbt 53| um channel agoni st NN 414; (11) YM 268

5, 5 - methylen | ene) bismethyl enebis 25 (thiazolidine
f 2, 4 - di o%e) ﬁ( 1!@%@67@)'3&?%)8&%&{74 (%+ I - % - (2I 4 - (thiazolid
di oxot hi &zol i di n(15) BR-HO49020(APAR agonist];2 - napht hyl met hyl ) benzoxazol e)

el e (5 4 8 By 9oEa ez (4 pEBmLr 5413 (9T R PBRIRY dFe) 24 )

(6H) - one); 74 (19xo&thyip281 heptyl ) 4~ oo - 3¢ hiazd M1} biityl) berzoie alid); vyl acet yl)
am no) ethyl) Rl 4888k fow-Sddor EIRRRY; 2 (37 (trifTuoromechyl)
(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) -, PPARalphaly 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 alphaly 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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am no) ethyl ester); (16) AZM 134 (Alizyne); 5 (17) ARIAD, (18) R 102380;
(19) PNU 140975 (1 - (hydrazi noi m nonet hyl) hydrazino) acetic acid; (20)
PNU 106817 (2 - (hydrazi noi mi nonet hyl) hydrazi no) acetic acid; (21) NC 2100
(5 - ((7 - (phenylnethoxy) - 3 - quinolinyl) nethyl) - 2,4 - 10

t hi azol i di nedi one; (22) MXC 3255; (23) MBX 102; (24) ALT 4037; (25) AM
454; 15 (26) JTP 20993 (2 - (4 - (2 - (5 - nethyl - 2 - phenyl - 4 -
oxazolyl) ethoxy) benzyl) - malonic acid dinmethyl diester); (27) Dexlipotam

(5 (R - (1, 2 0, yl) pentanoic acid, also known as

(R)-al pha Ii poi é3g>cY@b #fafgo%%)'oct ic acid); (28) BM 170744 (2, 2 - Dichloro
-12 - (p - chl or(eshle@yllol)wmq;i#@;a@arﬁe pedlitbrator-2&tiviatst) reBM:thag&ﬂstoS - (4 - (2 -
(5 - nethyl - oxazol hox nzothien - 7 -

yl met hyl ) thi azdﬁﬁh‘fﬁéwg%g %fgxﬁﬂfﬁ%ew‘"’e{%@s aéw%@fgggptesagom% k- (2 - (5 -

nethyl - 2 - phe(esj 5>é$éé|¥d5>clene(41 21 yf}s %@?@nta Pléﬂs@frs te?rah gbret.hyl)
t hi azoli di ne - - dione )( HQL 975 (3
- (4-(2- (5 - rream;thalen)é ethgnyhbenzeig-asid, knnwna,ﬂAl%fﬁ EIW phenyl) -2

S) - I

I(nzjol yl(l)orgltoﬁoiy) nghenq@éﬁvNI CTmGﬂFmbg%% @ﬁnﬁv ngSIOBQ( (& 1-0)068?34) DRF
554158; 30 (35) DRB-1883.DG 1069 LG 69, RO 264455); and

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

10 (B) Other insulin sensitizing agents include, but are not limited to:
(1) INS-1 (D-chiro inositolorD -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) glybogen 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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(36) CLX 0100, CLX 0101, CLX 0900, or CLX 0901; 75 (37) |kappaB Kinase (IKK
B) Inhibitors (38) mtogen-activated protein kinase (MAPK) inhibitors p38
MAPK Stimul ators (39) phosphatidyl-inositide triphosphate 5 (40) insulin
recycling receptor inhibitors (41) glucose transporter 4 nodulators (42)
TNF-a antagoni sts (43) plasma cell differentiation antigen-1 (PC 1)

Ant agoni sts (44) adi pocyte lipid-binding protein (ALBP I aP2) inhibitors

10 (45) phosphoglycans (46) Gal paran; (47) Receptron; (48) islet cel

maturatlonfacto 4 n t t|n factor PE. or ' uI|n
potentiating fac 15' gﬁzeigf(g ) E%n@gldmglﬂ?ﬁ’ oﬂ%‘l"%@ ing protein
(al so known as | G-behktic atidr2 B3 - algi e)-i(trifibdsontdt éﬁer(yp) as V-41
1) or @ ucanin, produced by Bi ot ech Hol dings Ltd. or que har maceuti cal ;

(52) gl ucose-6 pho§ﬂ'ﬂ’éﬁaﬁ$@y i®§Hirbi tors; 20 (53) fatty acid glucose transport

protein; (54) glg@yg L gﬁz@ﬁ‘ptor ant agoni sts; and (55)
gi utam ne: fructo phospha dot r ansf er ase (GFAT) nodul ators. 25 (O

Bl guanl d€s, whi ctl7dé&18Bse |iver gl ucose production and increases the
upt ake of gI “COS@ ) RXfgidggs include netformn such as: (1) 1, 1 -
di net hyl bi guani d 3 tformn - DepoMed, Metformn -

(19) PNU 140975 (1 - (hydrazinoiminomethyl) hydrazino) acetic acid;

(20) PNU 106817 (2 - (hydrazinoiminomethyl) hydrazino) acetic acid;
(21) NC 2100 (5 - ((7 - (phenylmethoxy) - 3 - quinolinyl) methyl) - 2,4 —
10 thiazolidinedione;
(22) MXC 3255;
(23) MBX 102;
(24) ALT 4037,
(25) AM 454;
15 (26) JTP 20993 (2 - (4 - (2 - (5 - methyl - 2 - phenyl - 4 - oxazolyl) ethoxy)
benzyl) - malonic acid dimethyl diester);
(27) Dexlipotam (5 (R) - (1, 2 - dithiolan - 3 - yl) pentanoic acid, also
known as (R)-alpha lipoic acid or (R)-thioctic acid);
(28) BM 170744 (2, 2 - Dichloro - 12 - (p - chlorophenyl) dodecanoic acid);
20 (29) BM 152054 (5 - (4 - (2 - (5 - methyl - 2 - (2 - thienyl) oxazol - 4 - yl)
ethoxy) benzothien - 7 - 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)
phényl) - 2 (8) - (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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Bi ovail Corporation, or METFORM N GR (netform n gastric retention
polymer)); and 76 (2) nmetformn hydrochloride (N, N

-di nmet hyl i m dodi carboni m di ¢ di am de nonohydrochl orl de, also known as LA
6023, BM5 207150, GLUCOPHAGE, or GLUCOPHAGE XR. 5 (D) Al pha-gl ucosi dase

i nhibitors, which inhibit al pha-glucosi dase. Al pha- gl ucosi dase converts
fructose to glucose, thereby delaying the digestion of carbohydrates. The
undi gest ed car bohydrates are subsequently broken down in the gut, reducing

t he post-prandia uco eak. s include, but are not limted to:
10 (1) acarbose J@Eﬂ_kaap% ,Se(g@(a%lhfb'tﬂ'{sdeoxy -4 - (((1S-
(1 al pha, 4al pha, 536} mitegérhatlvated frobi®kinasé i(MAFIOMhibitods - (hydroxynethyl) -

2 - cyclohexen - 1 - # am no) - al pha - gl ucopyranosyl - (1 - 4) - O -
al pha - D - gl ucRiyMARKStmulators . 4) - also known as AG - 5421, Bay

-g-542, BAY-g-5 X E@QﬁP H@QR, 15 PRANDASE, G.UM DA,

or ASCARCSE) ; (Zﬁ(%lg/?.'g |Iti0| I% l,"fl)d,%g -p IE)(SIPI Inetriol, 1 - (2 - hydroxyethyl) -
2 - (hydfoxynet Hg) insulin ERy¢lingirpeeptor3pbibégrs4al pha, Sbeta)) - or

(2R, 3R 4R, 5S) -1, ,- - - (hydroxynethyl - 3,4,5 -

pi peridinetriol ,1(4;;'1? éléc&#&t\‘ﬁs%éﬁ%&%%&t&ép\\( M 1099, BAY-m1 099, 20

BAAY,GU '(Ij'O_ Di AASfT(,q.ijJIZg!F3G,_XﬁE@oniMsGL!3)BAY,h (I\j/ITO_BAY, |PLUZ/A5ROE_3); (3) CKD-711 (O
- - deoxy - - ,3 - epoxy -.3 - roxynethyl - 4,5,6 -
trihydroxycycl oh@?gé\@smaf’e“ dﬁﬁ(?'e%ﬁﬁt'ﬁ'fbﬁnggeél'b#acﬂ?B‘nlag@”ﬁ;&%pyr anosyl - (1 -
4) - alpha - D -&4@5 H&P@%ﬂéﬂ%ﬂ}’dinding ﬁroteiﬁiAl:BFDl aPg) nABRYFsanose) ; 25 (4)
emglitate (4 - (2 - ((ZR 3R 4R 5 - 3,4,5 - trihydroxy - 2 -

(hydr oxyfet hyl ) (451phospheglycansyl ) et hoxy) benzoic acid ethyl ester, also

(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 1l (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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known as BAY o 1248 or MKC 542); (5) MOR 14 (3,4,5 - piperidinetriol, 2 -
(hydroxynethyl) - 1 - nmethyl -, (2R - (2al pha, 3bet a, 4al pha, 5beta)) -, al so
known as N 30 nethyl deoxynojirinycin or N-nethylnoranoline); and 77 (6)
Vogl i bose (3,4 - dideoxy - 4 - ((2 - hydroxy - 1 - (hydroxymethyl) ethyl)
amno) - 2 - C- (hydroxynethyl) - D- epi - inositol or D - epi -

Inositol, 3,4 - dideoxy - 4 - ((2 - hydroxy - 1 - (hydroxynethyl) ethyl)
amno) - 2 - C - (hydroxynet hyl) -, also knovvn as A 71100, AO 128, 5 BASEN,

GLUSTAT, VOA.I ST e re ar or short

i nt er medi at e- act@@"e cﬂi@ﬁd@ﬁ m'qRS’I'Fai”PﬁrB’E‘tdi%é'@ i nhal ed
insulin, tissue Se'nﬁtﬁ‘fdh‘ﬁ@robﬁl%HHé Nalso Mdmpwpmbgﬂlms J0P16b) roi nositol),
insulin anal ogues such as insulin nolecules 10 with mnor differences in the

natural amino aci d @fe@REACGE@r SRIGORBASEXR. minics of insulin (insulin

m netics), and endosone nodul ators. Exanples include, but are not limted
to: (1) Biota; (2) LP 100; 15 (3) (SP - 5 - 21) - oxobis (1 -

pyrrol i dbnecar bodP) Alphatglucosilasg'inhibitons dvhich inhmﬁ)alphasglucMid@earAlpmaaunan
insulin (28 ) wn as insulin
X14, | NA- x15'”°ﬂ59€i@£§$@eﬁﬁ%b’ S%w%@u”g%%@%ﬂ dg%%g%es 19%%“ e¥enir (Human
29B - I(N6 - cabohydratéset Thedenlidested tarbohydsates are sm(bbéqué’:ﬂlybrﬁliék) dov(/rimB 29B)
- Insulin or

ol e humde G (kb dRe pRSihrads! o icse Bsak FaamRiasiidndS, buhaRet 51 so

known as | ySimeQto:l nsulin, LY 275585, HUMALOG HUMALOG M X 75/ 25, or HUVALOG
M x50/ 51%) ; (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);

(8) 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,5S) - 3,4,5 - trihydroxy - 2 -
(hydroxymethyl) - 1 - piperidinyl) ethoxy) benzoic acid ethyl ester, also
known as BAY 0 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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25 (7) insulin glargine (human (A21 - glycine, B31 - arginine, B32 -
arginine) insulin HOE 901, also known as LANTUS, OPTISULIN); (8) Insulin
Zi nc Suspension, extended (Utralente), also known as HUMJLIN U or
ULTRALENTE; (9) Insulin Zinc suspension (Lente), a 70%crystalline and 30%
anor phous 30 insulin suspension, also known as LENTE ILETIN I'l, HUMJLIN L,
or NOVOLIN L; 78 (10) HUMJLIN 50/50 (50% i sophane insulin and 50% i nsulin
injection); (11) HUMULIN 70/ 30 (70% i sophane insulin NPH and 30% i nsul i n

I Nj ti I 0/.3 O.IN?O PenF

|7(r)u/ gg :3?212| I ?ez%g\??é@f)s? @I%Ngrdqoéﬁpﬁagg Dll?\/ si b hggcﬂ’f)e/%?*hﬁbﬁﬂ?n_ Tl N I l,
NOVOLI N N, NOvQLI ainmo?egFldl ?hlgﬂq\yr)l Iﬁeéplu |ﬂ63|tdl'|bMJL| iN, (13) regul ar
I nsulin injection such as ILE INI Regul ar, VLOSULINBR

NOVOLI N R PenfFi | |, Ineiahdy 4\ @dﬁ‘»@fﬁr@a hymmtﬂm(m{dr%wwb gihvl)- 500

Co trated 10 Rl 19 3 d 17
SI'E- EC(;erla (135)(F) rﬁ;s%? 45 Cg‘ahéd 2}“&"‘@ a%l%c?gﬁngv&r&%@ég‘f—ﬂb%j Rgl1u2c8:30n |(I kza

peptide-3 (G.P-1) EAQENB §|-MS|TAT|, ¥OCUIBYAF! ucose-insul i notropic peptide (G P)
and its mnetics; (3) exendin and its mnetics; (4) dipeptyl protease (DPP

or DPPIV) inhibitors such as 20 (4a) DPP-728 or LAF 237 (2 -
pyrrol i di necar bdij tnsulirs includé¢ fégular dr shor-actieg)dntern@ediateyadtidgnarid) loagd no)
ethyl) am ngétin%Clr?sEl}{iln%,’ no%qgj%@:ta%?e c')\ll*\llrl?héled insulin, tissue selective insulin,
glucophosphokinin (D-chiroinositol), insulin analogues such as insulin molecules
10  with minor differences in the natural amino acid sequence and small molecule
mimics of insulin (insulin mimetics), and endosome modulators. Examples
include, but are not limited to:
(1) Biota;
(2) LP 100;
15 (3) (SP - 5 - 21) - oxobis (1 - pyrrolidinecarbodithioato - S, S') vanadium,
(4) insulin aspart (human insulin (28B - L - aspartic acid) or B28-Asp-
insulin, also known as insulin X14, INA-X14, NOVORAPID, NOVOMIX,

or NOVOLOG); .
(5) insulin detemir (Human 29B - (N6 - (1 - oxotetradecyl) - L - lysine) - (1A
20 - 21A), (1B - 29B) — Insulin or NN 304);

(6) insulin lispro ("28B - L - lysine - 29B - L - proline human insulin, or
Lys(B28), Pro(B29) human insulin analog, also known as lys-pro
insulin, LY 275585, HUMALOG, HUMALOG MIX 75/25, or HUMALOG
MIX 50/50);
25 (7) insulin glargine (human (A21 - glycine, B31 - arginine, B32 - arginine)
insulin  HOE 901, also known as LANTUS, OPTISULIN);
(8) Insulin Zinc Suspension, extended (Ultralente), also known as

HUMULIN U or ULTRALENTE; -
(9) Insulin Zinc suspension (Lente), a 70% crystalline and 30% amorphous
30 insulin suspension, also known as LENTE ILETIN i, HUMULIN L, or
NOVOLIN L;
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DPP - 728, DPP - 728A, LAF - 237); (4b) P 3298 or P32/98 (di - (3N - ((2S,
3S) - 2 - amno - 3 - nethyl - pentanoyl) - 1, 3 - thiazolidine) fumarate);
25 (4c) TSL 225 (tryptophyl - 1,2,3,4 - tetrahydroisoquinoline - 3 -
carboxylic acid); (4d) Valine pyrrolidide (val pyr); (4e)

1- am noal kyl i soqui nol i none- 4-car boxyl ates and anal ogues thereof; (4f) SDZ
272-070 (1 - (L - Valyl) pyrrolidine); 30 (4g) TMC-2A, TMC-2B, or TMC 2C,
(4h) Dipeptide nitriles (2-cyanopyrrolodides); 79 (4i) CD26 inhibitors; and

(4)) Sbz 274- 444' agoni sts s Y- 279955; .and (6) anylin
agoni sts whi ch %QLE\@%B&%@H‘QW?WU ’ba"‘ﬁg insiylindReptieh 5| 5 137,
Symin, tripro- W'HUMQLIMY@Bb'(m%%ph@ﬁéﬁ{sﬁﬁn Nﬁ&ﬁarﬁﬂ S@%ﬁrﬁSLﬂiﬁﬁpoundS may

al so increase insulin sensitivity with litt] no increase in body wei ght

than that found wiiactiang algfekraﬁwrbﬁ &QW@-'NFZ%Q;&!%OLI%?%Q%"F@ al
anti-di abetic agerp\y@vggmqy@/?btﬂgmeasul in, sulfonylureas, 10 biguani des,

megl i tini des, pha agoni sts, and PPAR ganma agoni sts, and dual
PPAR al gha/ gam‘rﬁ1 %gmilempthqmpwewn S@lohpeNR}tlLﬁTéN B OVOIINdse f at

and/or lipid neta i ight, losing fat
wei ght, |owering ﬁ\g(éy glﬁ%\ﬁ" &‘@,’é‘r'm{'e?ggr"eﬁl L?@tlj\gﬁ as | owering
triglycerides), (18) reglﬂatmaglnobjesmdrysum atsHEETtN)h(ﬂlagutun MNOVORIME, over wei ght .
Exanpl es of lipid,l i nclude 'I i strants, fibric
acid derivatives, \ﬂﬁﬁévﬁ&c&g Q%dé'm %A ﬁgﬁéﬁ'\g@gﬁm bitors. Specific
exanpl es incl ude sH@MULIN RI6ARagulbt BL500RCohcentfdtdd)( r) .  PRAVACHOL(r),
LESCOL( ro) and MEVACOR Br) and pitavastatin (nisvastatin)

(14) ARIA

(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,1 - (((2 - ((5 -
cyano - 2 - pyridinyl) amino) ethyl) amino) acetyl), known as NVP -
DPP - 728, DPP - 728A, LAF - 237);
(4b) P 3298 or P32/98 (di - (3N - ((2S, 3S) - 2 - amino - 3 - methyl -
pentanoyl) - 1, 3 - thiazolidine) fumarate);
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;
4 (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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20 (Ni ssan, Kowa Kogyo, Sankyo, Novartis) and extended rel ease forns
thereof, such as ADX-1 59 (extended release |lovastatin), as well as

Col estid, Locholest, Questran, Atrom d, Lopid, and Tricor. Exanples of

bl ood pressure | owering agents include anti-hypertensive 25 agents, such as
angi ot ensi n-converting enzyne (ACE) inhibitors (Accupril, Altace,
Captopril, Lotensin, Mavik, Monopril, Prinivil, Univasc, Vasotec, and
Zestril), adrenergic bl ockers (such as Cardura, Di benzyline, Hylorel,
Hytrin, M nipress,, i zi de | pha/ bet a adrenergi c bl ockers (such as
Cor eg, hbrnDdynef4ﬁﬁgﬁ¥“hﬁ%é?@);“@élciun1channe| bl ockers (such as Adal at,
Cal an, 30 Cardene,(4 1 Zpqq40ver a- HS, Dilacor, DynaCrc, Isoptin, N notop,
Norvace, Plendil, Procardia, Procardia XL, Sula, Tiazac, Vascor, and

Verel an), di ur efPkalucagap antagonistnsyoh as A¥=2889%@ndnt agoni sts (such as

At acand, Avapro r ' ' 3 such as
£ e SAPGRFAR e o (8, B ot FMBQLS pHARRETACS

Bet apace, Bl ocadr’en, evi bl oc, artrol, T erl one, at ol ,
Lopressdr, Sect r al137T&yonini tiprorapylist onfiramiintitie Zagtieh) , vasodi | ators (such as
Deponit, Dilatrate, SR, Indur, Isno, Isordil, Isordil 5 Titradose, Monoket,

Nitro-Bid, Nitro-Dur, Nitrolingual Spray, N trostat, and Sorbitrate), and
conbi nati ons t h@hegiredent compoundsmay alsbdicredse imsulinesensitivinewith litletoensi n HCT,
Prinzide, Uniretic,.Vaseret.i Zestoretic), . Biological |l es 10

Tr anef eot | d1P BSeRge IRbarueigft (AR ReR et i hesdo 8 R8T PEAR DR Ran | n
DVEM F12 neghonsts: UDRH aRE-disdetivagéntd Aty imthdéaimdulit, suBoRyNeredd,NVi t rogen) and

I ncubated in a 5% CQ2 incubator at 3 he cells were co-transfected using

DMVRI E- A& e Righanidesy (nagfitiiees, 'AiCﬂ'SSBPﬁ?ﬁ\ é'P'&%ag_@i%cﬁW?@Bﬂaﬁm/l | nvi t rogen)

wth two rméqgﬁgt@rén@mréppp}mrm AgahPa-ageARts. cont ai ni ng the DNA sequence
coding for the |igand binding @trrai ns of either PPARa, y or 5 fused to the

yeast GAL4 DNA bi nding domain and the other containing the pronoter

sequence of the @3t Atbambbiirls 4I5S ffdylifbrbde fat 457d/bYlipid metabolism,

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

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

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

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

Plendil, Procardia, Procardia XL, Sula, Tiazac, Vascor, and Verelan), diuretics,
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| uci ferase cDNA reporter. The next day, the nediumwas changed to DVEM F12
20 medi um suppl enented with 5% charcoal treated serum (Hycl one) and
glutamne. -After 6 hrs the cells were trypsinized and seeded at a density
of 50,000 cellstwell into 96 well plates and incubated overni ght as above.
The cells were then treated wth test conpounds or vehicle and incubated
for 18-24 hrs as above. Luciferase reporter activity was neasured using the
St eady-d o Luciferase 25 Assay Kit from Pronmega. DVRI E- C Reagent was

pur chased from d B . 10459- 014. Tl - MEM | Reduced Serum Medi um was
pur chased fagitens) C@@‘(Q&i‘?ra Jonisty hag%@&ﬁndg‘\&amrec PEA @0 ssay Kit was

pur chased fmnevan)PﬁétM?enér@erb!dék&%F(é&h aBetApHad, IBlédadrén, BféwWBblog, conmpounds
have been made and tested range of In vitro results, Below are

repr esent at¢ariok B’iﬁ%%lnﬁ@"'% La&atal LppregfémeSe@teﬁeEenqnmm, JopialXlpaed EC50" s are
shown, mul tZéﬂe’f‘a ”Fé’é%‘dﬂ@t@%ﬁcl‘l‘@éﬁ @Bﬁ?rbllatr Ra'lrhéfur flinfd, 5458, 1sqgpounds in

Forrml a (1) have not ve activiti'es eh Ical to'any one corrpound
bel ow. ﬁablEtradosenMaﬁnpket NitroaBido Njfkecidar, Etwngw;@praselwwst&c@od( PPAR EC50

( PPAR al ph e . 4. 1 278 237
3 34, 27. 53%%?%% 5@%@%{%&%{%&%@&%Lﬁe% ogliéﬁrTeikang#%%hm pl es of
t he i nvent ilatermsire HCTI, Bsihzidedniretict Viaserdtics Zestoreatic). exanpl es, and cl ai ns
herein. Various adaptations and nodifications of the invention will be
apparent to a person of ordinary skill in the art and such other

enbodi nent sF,aBfolagical Ekampled he scope of the invention. Publications cited

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% CO: incubator at 37°C. .
The cells were co-transfected using DMRIE-C reagent (Invitrogen) in serum free

15 medium (Opti-MEM, Invitrogen) with two mammalian expression plasmids, one
containing the DNA sequence coding for the ligand binding domains of either
PPARGa, 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 celis/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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15 herein are incorporated in their entirety by reference. 82 Cains 1. A
conpound of Fornmula (1): OHR OX RZ R4 R5 R6 Y Ra 5 R7 R8 wherein 10 X
is selected froma covalent bond, S, or 0; YisSorGQ - - - - - W- - - - -
represents a group selected from=CH, -CH=, 15 CH2-, -CH2-CH2-, =CH CH2-,
-CH2-CH=, =CH-CH=, and - CH=CH; Z is selected fromO, CH and CH2, provided
when Yis 0, Zis 0; 20 R and R2 are independently selected fromH, C13

al kyl, C' al koxy, halo, and NRaRb wherein Ra and Rb are independently H or
Cl 3 alkyl; R3 apd R4, arg i ndependently selected fromH, ,hal,o, cyano,
mydrony. acetyl A aRgh; v PrATHB T RRS TA1E RECRIANReRes (S R ar e

i ndependent tangl of 7P vierd reduli. Below arelteprdsefEtivd 8bmpsuridtari¥dabeindmeot h H,
83 R5 and R5 are independently selected fromH, Cl-8 al kyl and substituted

Cl. 8al kyl Sa§68oviVHR® MNRIPIeRECarsi args shewn.nmitipls mepsurRments were&akea- f r om

hal o, pheny ' [-4aV4 I - I i

het er oar yl o*;?s&ac%?m?rgﬁﬂgg@*@%aﬁoxy, M%Zglgﬁ?%r%a&%c?% §%$)Q&wﬁgsg al kyl ,
Cl. 8 al kbxyideatica) taameone corapondbalemy | oxy, C2.9 al kynyl, C2. al kynyl oxy,
03. 7 cycl oal kyl, C3. 7cycl oal koxyTabﬁé’iW\?il‘rB%al@(l -Cl1. 7al kyl, C3.

Compound ECso (PPAR delta) ECso (PPAR ECso (PPAR alpha)
Number nM gamma) nM nM
1 13.8, 149 548
2 9.1,11.1 278 237
3 34,275 565 537

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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7cycl oal kyl - G 7al koxy, C3. 7cycl oal kyl oxy- Cl. 5al kyl, Cl1_aal koxy- Cl1. eal kyl ,
Cl_ 5al koxy-d -5al koxy, or C3.7cycl oal kyl oxy-Cl1. 7al koxy; 10 R8 is H when -
- - - W- - - - - represents a group selected from-CH=, -CH2-,

-CHZ CH2-, -CH2-CH=, and -CH=CH; or R8 is absent when - - - - - W- - - - -
represents a group selected from =CH, =CH CH2--, and =CH-CH=, and 15 n is
1 or 2; or a pharmaceutically acceptable salt thereof. 20 2. The conpound of
claim1l wherein Xis Sor 0. 3. The conpound of claim1l wherein Xis a

coval ent bond. 4. The conpound of claim?2 wherein Xis 0. 25 5. The
conmpound of claim1 wherein Y Is 0. Chimshe compound of claim1 wherein Y is
S. 30 7. The conpound of claiml wherein Zis 0. 84 8. The conpound of
claiml1 wherein Zis CHor CH2. 9. The conpound of claim1 wherein - - - -

W- - - - 4. r/bpmmpmrtdsofl’(dﬂﬁulaﬂ) -CH2-CH2-. 5 10. The conpound of claim 9
wherein - - - W - - - represents -CHZ- 11. The compound of claiml
wherein - - - - - represents = , - CH=, =CH CH2-, -CH2-CH=

=CH- CH=, or CH:CH-0H10 12 'Fh‘e conmpound of claim1 wherein R3 and R4 are
i ndependently sel edt ed from \ haI o, cyano, Cl-4 alkyl, and Cl_3 al koxy.

»%)QE

5
I
wherein

10 X is selected from a covalent bond, S, or O;
Yis S or O;
----- W - - - - - represents a group selected from =CH—, —CH=, —

15 CHz—, —CH;—CHs—, =CH—CHz—, —CH>—CH=, =CH—CH=, and —
CH=CH—;
Zis selected from O, CH, and CHy, provided when Y is O, Z is O;

20 Rs and Rz are independently selected from H, Cq3alkyl, C1.3 alkoxy, halo,
and NRzR;, wherein Ry and Ry, are independently H or C1.3 alkyl;
Rs and R4 are independently selected from H, halo, cyano, hydroxy, acetyl,
Cqs alkyl, C1.4 alkoxy, and NR:Ry wherein R and Ry are independently H

25 or Cq3 alkyl, provided that R3 and R4 are not both H;
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13. The compound of claim 1l wherein R, and R2 are independently selected 15
fromH C1-3 alkyl, CIl.3alkoxy, F, A, and Br. 14. The conpound of claim 13
wherein R, and R2 are independently sel ect ed fromH nethyl, methoxy, F and
Cl. 20 15. The conpound of claim 1l wherein R3 and R4are independently
selected fromH, halo, cyano, hydroxy, C 2-4 acyl, C -4 alkyl, and Cl-3

al koxy. 16. The conpound of claim 12 wherein R3 is independently sel ected
fromH F, d, methyl, and nethoxy. 25 17. The conpound of claim 12 wherein

iR e I S YR b R

fl uoronet hoxy, gHikyl,yR6Rasd thax Rs afllIRAapsihdt bot Pt hoxy,
di chl or of | uor onet hoxy and 30 trifluoronethoxy. 85 18 The conpound of claim1l

wherein R3 is selected fromnethyl, nethoxy, H, , Br, 1, OH -CH(CF3)2,
CF3, -OCF3, -N Cp;-lﬁ,g% lecfed P RaR ﬁg,?i-, 84 élﬁo (st romH,
d, and nethyl. eeche corrpouné> ‘clal m ( 15R? )Iag sel Z@CLd from

G _1 alk§l, C1. esalkatl ICaxhetecaryiowy, l(‘ars;r¢teroezsdca¢atlmxyl Gxghet@gcwlﬂmw R, C2.7
al kynyl oxy, 0 6al kyl ,
Cl_5al koxy- G 5£1@%1_8@é%£2%%|§§%@a SOy %’aﬂa‘%’!w c(fzcirzo. The

conpound of cl aiatkynhyldxgs ©i- ﬂcylalballwl Qhegzd:lealktbxw ma.pd:}eluwﬂwl-Q 7alkyl, Ca.

(phenyl ) C, . 5al kox ter roaryl Ci _
5al koxy, C2. 5het7§¥geé@3§l 91}‘ %753%1’%@% 8 "‘%3 ﬁ‘%&géégﬁ Ikyl - C1_
7al koxy, and CSJ‘éqmy.@}a,lsg]xb@(bfC@,@,@ldﬁ}uyloxg(@@alko;&ae corrpound of claim I

wherein R8 is H 22. The conpound of claim1l wherein R3 is selected fromH,

F, d, fthyl,

Rgis Hwhen - - - - - W--m-- represents a group selected from —CH=,
—CHz—, —CH2—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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and met hoxy, and R4is selected fromF, d, nethyl, fluoronethyl,

di fl uoronet hyl, fluoronethoxy, difluoromethoxy, trifluoronethyl, 20
trlfluoronethoxy, and met hoxy. 23. The compound of claiml wher ei n R is

sel ected fromH, CF3, methyl, d, and nmethoxy, and R2 is selected fromH,
C, and nethyl. 25 24. The conpound of claim 23 wherein Xis a coval ent bond.
25. The conpound of claim 23 wherein X is covalent bond, Yis Sand Zis 0.
26. The conpound of claim!] mherein Xis 0and Yis 0. 30 27. The conpound

of claim1l whegei is 0 a 86,28, Th onpound of claim1 wherein
Yis Oand Z |é @eca@mﬂwg f ﬂﬁblj%‘ Eﬁ'"gl'%Pque%\',ﬁ%rei nYis Sand Zis O

5 30. The conpound of claim 1 wherein Reis Hand R7 is selected fromCl-7

al kyl, Cl1-6 al ko al k al kenyl oxy, Cl 6al koxy-Ci 6al kyl, and
G - 5al koxy- G, ﬁ'ﬁ&?mp fecqzmwécﬁs and - ow ¢t ar nfeRhesits ailfiR7 o s

sel ected from Cl-ScRlkgn, G s al koxy, C2.5 al kenyl, C2-5 al kenyl oxy, and

C - 5al koxy- G - 5al koxy. 3 "The conpound of claim30 wherein R7 is sel ected
fromCl-2 alkyl, C1 al koxy, C24 al kenyl, C2-4 al kenyl oxy, and

C1_3al koxy- G . ?@*rﬁewmpaénééfclznﬁg%%wnd-ef.w'.atm AORELIRT | S

sel ect ed from net hoxy, ho pr opoxy, i Sopropoxy, ropenylox
i sopropenyl oxy, ethoxy- nethoxy nmet hoxy- met hoxy, nethoxy- net hyl,

o A 20. Hrphlerfopppn_of ol aim
=CH—CHz—, —CH>—CH=, =CH—CH=, or —CH=CH—.
10
12. The compound of claim 1 wherein R3 and R4 are independently selected
from H, halo, cyano, C.4alkyl, and C,_3 alkoxy.

13.The compound of claim 1 wherein R, and Rz are independently selected
15 from H, Cq3alkyl, Ci.zalkoxy, F, Cl, and Br.

14.The compound of claim 13 wherein R and Rz are independently selected
from H, methyl, methoxy, F and Cl.

20 15. The compound of claim 1 wherein R; and R4 are independently selected
from H, halo, cyano, hydroxy, C 2.4 acyl, C1.4 alkyl, and C4.3 alkoxy.

16. The compound of claim 12 wherein Rj is independently selected from H,
F, Cl, methyl, and methoxy.
25
17.The compound of claim 12 wherein R4 is independently selected from F,
Cl, methyl, methoxy, trifluoromethyl, fluoromethyl, difluoromethyl,
chlorodifluoromethyl, dichlorofluoromethyl, fluoromethoxy,
difluoromethoxy, chlorodifluoromethoxy, dichlorofluoromethoxy and
30 trifluoromethoxy.
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35. The conpound of claim 34 wherein RS and R6 are nethyl. 25 36. The
conpound of claim1 wherein RL is selected fromH, CF3, nethyl, d, and

met hoxy; R2 is selected fromH C, and nmethyl; R3 is selected fromH, F,
C, methyl, and nethoxy; and R4 is selected fromF, d, nethyl,
trifluoromethyl, trifluoronethoxy, 30 fluoronethyl, fluoronethoxy,

di fl uoronet hyl, difluoronethoxy, and nethoxy. 87 37. The conpound of claim
1 wherein XisO Yis O 5 R3is selected fromH, F, d, nethyl, and

nmet hoxy; and R4 is selected fromF, O, nethyl, CF3, OCF3 and net hoxy.

38. The conpourid. bie eorapennd ofialaiey hwiersin Rs iseelgotat frow methyemethoxy, lr om H, F,

a, nethyl, and X¥y an S | ec fr . G OCF3
and net hoxy. 39&%}2’2’ ?ynpggﬁgf%%)z'(ﬁ1 m(qﬁgﬁher,g@rﬁl% &r@ﬂ@g’%ﬁfgﬁ%nd; Y
is S, R3 is sel eet@UCHs @andHR,iE selectedrfeininiAd, Cl,and mathyloxy; and R4 is sel ected
fromF, d, methyl, CF3, OCF3, and nethoxy. 20 40. The compound of claiml
wherein YisO; Zis O R3is selected fromH, F, d, nethyl, and nethoxy;

and 5 19. The compound of claim 1 wherein Ry is selected from C1.7 alkyl, C15
alkoxy, Ca.7 alkenyl, C,.7 alkenyloxy, C,.7 alkynyl, Cz.7 alkynyloxy, Cs.7
cycloalkyl, Cs.7 cycloalkoxy, Cigalkoxy-Ci.salkyl, Cq.salkoxy-Ci.salkoxy,
and Cs.rcycloalkyloxy-C1.7alkoxy.

10 20. The compound of claim 1 wherein Ry is selected from phenoxy,
(phenyl)C1.salkoxy, (phenyl)Cisalkyl, Ca.sheteroaryloxy, C,.sheteroarylCs.
salkoxy, Cosheterocyclyloxy, Cs.rcycloalkyl-Cq.7alkyl, Ca.7cycloalkyl-C.
ralkoxy, and Cs.7cycloalkyloxy-Cigalkyl.

15 21.The compound of claim 1 wherein Rgis H.
22.The compound of claim 1 wherein Rj is selected from H, F, Cl, methyl,
and methoxy, and Rais selected from F, Cl, methyl, fluoromethyl,
difluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethyl,

20 trifluoromethoxy, and methoxy.

23.The compound of claim 1 wherein Ry is selected from H, CF3, methyl, Cl,
and methoxy, and Ryis 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, Y is S and Zis O.
26.The compound of claim 1 wherein X is O and Y is O.

30
27. The compound of claim 1 wherein Xis O and Y is S.
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R4 is selected fromF, d, nethyl, CF3, OCF3 and nethoxy. 25 41.The
conpound of claim1 wherein Y is S; ZisO; R3is selected fromH F, d,

met hyl ,+and nmethoxy; and 30 R4 Is selected fromF, O, nethyl, CF3, OCF3 and
nmet hoxy. 88 f 42. The conpound of claiml1l wherein R3 is selected fromH, F,
C, methyl, and nethoxy; R4 is selected fromF, d, nethyl, CF3, OCF3, and
rret hoxy; R? s selected fromCl 7 al kyl, Cl al koxy, C2_7 aI kenyl, C2_7

al kenyl oxy, 5 G _6al koxy-Ci _5al kyl , and ClSal koxy- C1_5al koxy: and RS is H.
43. The conmpound of claim1 wherein XisO 10 YisO; R7 is selected fromCl.3
al kyl, C1. al koxy, C2.4 al kenyl, C2.4 al kenyl oxy, and

G _3al koxy- G 28afHextymp cund dReldire THvhérBin’vis JRAdzagimund of clai m 1 wher ein
XisO Yis S R7is seI ected fromCl_3 alkyl, G _3 al koxy, C2.4alkenyl, C2.4
al kenyl oxy, and Cl1_3al koxy- Cl. 3al koxy; and 20 RS is H 45. The corrpound of

claim 1 whereibd The compound of claim 1 wherein Yis S and Z is O.

5
30.The compound of claim 1 wherein Rgis H and Ry is selected from Cq.7
alkyl, C1.¢ alkoxy, Ca.7 alkenyl, Co.7 alkenyloxy, Cq_galkoxy-C1-salkyl, and Cy.
salkoxy-C4.salkoxy.
10 31.The compound of claim 30 wherein Ry is selected from Cq.5 alkyl, Cy4
alkoxy, Ca.5 alkenyl, C..5 alkenyloxy, and Cq.salkoxy-Cq.salkoxy.
32. The compound of claim 30 wherein Ry is selected from Cq_zalkyl, C13
alkoxy, Cz.4 alkenyl, C,.4 alkenyloxy, and Cq_zalkoxy-Cq_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 Rg are independently C.salkyl.
35. The compound of claim 34 wherein Rs and Rs are methyl.
25 36.The compound of claim 1 wherein
R, is selected from H, CF3, methyl, Cl, and methoxy;
Rzis selected from H, Cl, and methyi;
Rs is selected from H, F, Cl, methyl, and methoxy; and
R4is selected from F, Cl, methyl, trifluoromethyl, trifluoromethoxy,
30 fluoromethyl, fluoromethoxy, difluoromethyl, difluoromethoxy, and

methoxy.
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Xi sO; VYisO;
selected fromH d, and nethyl; R3 is selected fromH F, d, nethyl, and
met hoxy; R4 is selected fromF, d, nmethyl, CF3, OCF3 and net hoxy; and
nisl. 30 46. The conpound of claim1l wherein 89 XisO VYisS;, Rl is
selected fromH CF3, nethyl, O, and nethoxy; R2 is selected fromH, d,
and net hyl ;
selected fromF, d, nethyl, CF3, OCF3 and nethoxy. 47. The conpound of
claimd44, wherein n = 1. 10 48. The conpound of claim45 wherein R5 is
selected from<C1.3 alkyl, C1_3 alkoxy, C2-4 al kenyl, C24al kenyl oxy,

Cl_3al koxy- C, 33afteccompaiid dReidim 1Hwhet8inA phar maceuti cal conposition
conprising a corrpo)u(r_ld of claim1l and a 15 pharnaceutically acceptable

carrier.
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25 R is selected fromH, CF3, nethyl, d, and nethoxy;

5 R3is selected fromH, F, d, nethyl, and nethoxy; and

is O;
Yis O;
Rsis selected from H, F, Cl, methyl, and methoxy; and
Rsis selected from F, Cl, methyl, CF3, OCF3 and methoxy.

38.The compound of claim 1 wherein
Xis O;
YisS;
Rs is selected from H, F, Cl, methyl, and methoxy; and
Rsis selected from F, Cl, methyl, CF3, OCF3 and methoxy.

39. The compound of claim 1 wherein
X is covalent bond;
Yis S;
Rs is selected from H, F, Cl, methyl, and methoxy; and
Rsis selected from F, Cl, methyl, CF3, OCF3, and methoxy.

40. The compound of claim 1 wherein
Yis O;
Zis O;
Rs is selected from H, F, CI, methyl, and methoxy; and
Rsis selected from F, Cl, methyl, CF3, OCF3; and methoxy.

41.The compound of claim 1 wherein
Yis S;
Zis O;
Rs is selected from H, F, Cl, methyl, and methoxy; and
Ryis selected from F, Cl, methyl, CF3, OCF3 and methoxy.
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42.The compound of claim 1 wherein
Rs is selected from H, F, Cl, methyl, and methoxy;
Rsis selected from F, Cl, methyl, CF3, OCF3, and methoxy;
Ry is selected from C,.7 alkyl, C1.5 alkoxy, C,.7 alkenyl, C..7 alkenyloxy,
Ci.salkoxy-Cy.galkyl, and Cq.salkoxy-C-salkoxy; and
Rsis H.

43.The compound of claim 1 wherein
Xis O;
Yis O;
Ry is selected from Cq.zalkyl, C1.3 alkoxy, Cs.4 alkenyl, C,.4 alkenyloxy,
and Cq-zalkoxy-Cq-zalkoxy; and
Rgis H.

44. The compound of claim 1 wherein
Xis O;
Yis S;
Ry is selected from C.3 alkyl, C4.3 alkoxy, C,.4 alkenyl, C,.4 alkenyloxy,
and C4.zalkoxy-C4.zalkoxy; and
Rgis H.

45.The compound of claim 1 wherein
Xis O;
Yis O;
R, 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;
Rsis selected from F, Cl, methyl, CF3, OCF3 and methoxy; and
nis1.

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;
Rzis selected from H, Cl, and methyl;
5 Rs is selected from H, F, Cl, methyl, and methoxy; and
Rsis selected from F, Cl, methyl, CF3;, OCF3; and methoxy.

47.The compound of claim 44, wherein n = 1.

10 48. The compound of claim 45 wherein Rs is selected from C4.3alkyl, C1.3

alkoxy, Ca4 alkenyl, C,4 alkenyloxy, and Cs.zalkoxy-Cq.zalkoxy; and Rgis
H.

49. A pharmaceutical composition comprising a compound of claim 1 and a
15 pharmaceutically acceptable carrier.
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