WO 2006/ 031969 PCT/ US2005/ 032938  4- (( Pl i ENOXYALKYL) TMO) - PHENOXYACETI C ACI DS
AND ANALOGS 5 CROSS- REFERENCE TO RELATED APPLI CATI ONS This Application
claims priority to United States Provisional Patent Application No. 60/609,
967, fil edwieplheodigey 15, 2004, which is hereby incorporatedisbwsiabsr ence in
its entirety. 10 Field of the Invention The invention features

4- ((phenoxyal kyl ) t hi 0) - phenoxyaceti c acids and anal ogs, conpositions

contai ning them and nethods of using them 15 Background The peroxi sone
proliferator-activated receptors (PPARs) are netabolic sensors regulating

t he expression of genes involved in glucose and lipid honeostasis. Agonists
of the PPARa subtype, such as LOPID(r) (genfibrozil) 20 and TRI COR(r)
(fenofibrate), and agoni sts of the PPARy subtype, such as AVANDI A(r)
(rosiglitazone nmal eate), are used for the treatnent of dyslipidema and

di abet es, redpEHENOXY AKYLYERIORPHENOXYACETIO ACTBSANPNRIOOG8am |y, the
peroxi some proliferator-activated receptor delta (PPAR delta or PPARS) is

al so a necessary transcription factor reported to be involved in regulating
genes 25 invol ved in ¢RESSLRPEFERBNICESIO RRUATRE ADPIGRATIONE Ur €. PPAR del ta has
been shown to act as a "gateway" receptor nodul ating the expression of the
other PPARs (Shi et al., 2002, Proc Natl. Acad. Sci USA, 99(5): 2613-2618).

Each receptor %Hﬂtphslpﬁaﬁcéﬁ%ﬁ claixgbegi%%& FI;F[,{}\@& G6ited Prfvici qdf PR rxg;ghf%ﬁa shows

t he hi ghest expression in , appears primari adi pose
tissue, andNgyo Rg,fﬂemtmr 14, 204, witichtis hepebyiimnorporatedbyopeferamgsing i n adul t
rat (Brai S§ %%“%é’ , 1996, Endocrinology 137(1): 354-366) and in all the
human ti ssues tt ted to date, | WD 2006/ 031969 PCT/ US2005/ 032938 i ncl udi ng
liver, ®idney, abdom nal adi posEiewdfﬁedhueaHiomuscl e (Auboeuf at at., 1997,
D abetes 46(8):1319-1327).

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

15 Background

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

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

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

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



The peroxi sone proliferator-activated receptor al pha (PPAR al pha or 5 PPARa)
is a necessary transcription factor regulating genes relating to fatty acid
nmet abol i smand insulin action. The genes regul ated by PPAR al pha incl ude
enzymes i nvBiOA886/0396P he bet a- oxi dation of fatty acids, tPEI/UB0eF032%Bty aci d
transport protein, and apo Al, an inportant conponent of high density

| i popr ot ei ns (HDL). Sel ecti ve, hi gh affinity PPAR al pha agoni sts increase
hepatic fatty acid oxidation, 10 which in turn decreases circul ating
triglycerides and free fatty acids. Exarrpl es of known PPAR al pha agoni sts

variously u rljpi ' r at ernoscl si s include
fibrates su@ﬁu;db]gfl& dfl{%%gt %bd)"('@ﬁ%?r%‘p %Rgé%fglieﬁ @?’R%‘?‘Jﬁg\?"s/ Pfizer,
Ml an, Wat sd997, Diadtlsdtedr6(8%13P9-(18¢EL h- Ayer st , Novophar r’r), bezafi brate, and
ciprofibrate and ureidofibrates such as GN7647, GN 9578, and GW 9820
(daxoSmthKline). Diabetes is a di sease caused, or contributed to, by

mul tiple factor S‘rmﬂgeroﬁ@ameq;r@lrfeéﬁﬁ é%ﬁvété@%&biﬁﬁ@lﬁh% (WHARDaIBRY ope associ at ed
wi th increased and O premature nortality due to an increased risk for

m crovas&ul BPARe Imaemmurmscdpwgetgr rrgtitating geopé relplinglp fatheasidpat hy,

reti nopath Qscl. o] P

hypert2n3| gwetaa:}oﬂﬁﬁrﬁ%gl 1%1@?\@%&89 ll'ﬁ%ﬁ%@ ’teaaﬁg @ﬁfij%prﬁa @g@b& es (|1 DDM

r esuLt Is fr osmmml ulnaolveldafn tge(bata,toﬂﬂ?(ﬂanmi lfatty, adids theolivep m&yazmutcrlamsmg gLucose
nmet abol i sm e |aeteS|s nown a an-i.nsyl in depen i abet es
el T s (NPHRR. it &g &1 ML ettt S asntol S5h SEanbPeB Bs ALY bau &t or v
ef f ect on 9'8%[‘3@{5@ ?hitﬂw éﬁlﬂtyPPRRtaﬁﬁ}@ ég‘dﬁ]sltﬁmbhéés%'egaﬂld\%ﬁb'a@rd&&"t@tlbhVe
tissues, i.e. nuscle, |iver and adi pose tissue his insulin resistance or

reduced pnsM’Ihicﬁ 'gélﬁﬁldﬁp‘lﬁaﬁ?S FlEayiating tr'giyﬁ?‘?f@@ﬁiaﬂéf@ﬁtfatty Adds-i n activation of
gl ucose uptake oxi dation and storage in nuscle and 30 inadequate insulin
repression of goly5|s I n adlgose tissue as well as glucose production and

secretion in |ivexampespf iyayen PPAR alpha agonisis sarigusly wisddor and 2 WO
2006/ 031969 G i5AN0 LARERIS ARk RELLENEHELakARTeRBNAS

exacer bat e
(Fournier), gemfibrozil (Parke-Daws/Pf‘ izer, Mylan, Watson), clofibrate

15 (Wyeth-Ayerst, Novopharm), bezafibrate, and ciprofibrate and ureidofibrates
such as GW 7647, GW 9578, and GW 9820 (GlaxoSmithKline).

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

characterized by hyperglycemia which may be associated with increased and

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

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

30 inadequate insulin repression of Iipolysi's in adipose tissue as well as glucose
production and secretion in liver. Many Type Il diabetics are also obese, and



such as coronary heart disease, stroke, obstructive sl eep apnoea, gout,
hyperli pi dem a, osteoarthritis, reduced fertility, and inpaired psychosoci al
function. 5 A class of compounds, thiazolidinediones (glitazones), have been

suggest ed twoheswapabl e of aneliorating many synptons ofpdEdbdshy2054 Ndi ng to
t he peroxi sonme proliferator activated receptor (PPAR) famly of receptors.

They increase insulin sensitivity in nuscle, liver and adi pose tissue in
several animal 10 nodels of NIDDMresulting in correction of the el evated
pl asma | evel s of glucose, triglycerides and nonesterified free fatty acids
wi t hout any occurrence of hypoglycem a. However, undesirable effects have
occurred i robasitynialbelientiddo cahserand/st exticetbate vianyihegltie andisacialgrpelemsophy,

hemadi | ut i ' oxj Gy, i currently in

devel oprren%ﬂﬁfigg Cé}oﬁﬁfyaﬁ%%ﬂ @P%%S&’ %ﬁ%ﬂ\@ 5¥?¥g&d§§g3%%§%9§§é%'t9%d‘&t ural el enent.
PPARy agonihyperlipidemid) @stecdethmiis reduced fertility bandeiriparae pgyersbeibl f or t he

treat nent ﬁf Nl DDM and ot her disorders involving insulin resistance.
Troglitazo \ér,‘Ct'PBsi glitazone, and pioglitazone have been approved for
treatnment of Type Il diabetes in the United States. There is also 20 sone

i ndi cation that benzim dazol e-containing thiazolidinedione derivatives may
be used to treaf qla&ﬁQfa@rr@oya%lthlaz@@mgmn@smb)tazqnﬁs),ambp%, and cataracts

(JP 10195%@5?&@@&@5%3( ?rﬂélﬁﬁgﬁ? rﬁgMDé){rh omsedﬁ\LIBW ié)?bﬁ'!ﬁﬁlg“l@r I d and

is often ssocl at e ot her di Sease states such as abet €s and
obesity. Mihg perosisairatprolifessterdictivated vaceptard RBARY faroilyi efaacedtyrst deyi sk

factors for, L h . Ny ' .s_of. 1 ow.d Lty Lipoprotein
chol ester ol'n%%f- I%%?lf%?eezﬁltlglt%@%ﬂu&}l%alg% sérﬁlgd'ﬁ?sgq Véggi"bgg%( é'f(')"&l.' /dl), and
| ow | evi@dl s médets gfiNDDM irésultiigineortetion of thwéelesated plasqitdevéls ofigricoss)si der ed
to be anong.the nost i nportang. rrently, 30 there are few jherapies
targeting ﬂB%YWﬂ??&aQHEPOPP?tST'éﬁ%%%@Y ac‘?’l%‘s\%?‘%g%})b%cf@é@“ US2005/ 032938
hypoglycemia. However, undesirable effects have occurred in animal and/or
human studies including cardiac hypertrophy, hemadilution and liver toxicity.

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

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

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



Recently, potent ligands for PPARS have been published, providing a better
understanding of its function in lipid nmetabolism The nain effect of these
conmpounds in db/db mce (Leibowitz et al., 2000, FEBS Lett. 473(3):333-336)
and obese rwiegus/omestkeys (O iver et al., 2001, Proc. NatdcT/isendn3sss . USA 5
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 levels were decreased in nonkeys). HDL-C renoves
chol esterol from peripheral cells through a process called reverse
chol esterol transport. The first and rate- |ImtIL&3 step, a transfer of

8

cel l ul ar chol esRecentlyanetephligands forfTRARS bavenkeenpublishe M \iding 8 A- |

t T ter Al
(aBeAdy " ( L BeimasyaRgBl Bt RS Réyion 15 ruBlaBEhe , A8 B el B © Lol
acti ?/at i on obamzlé&é?mﬁmmo mice (Leiboeits et HDLZOODJ EEBE Lettr 4T8{B):333-3B6)Cr Iugfa\l gg?lg)
regul ati on lve .
5386 5311) a“ﬁ‘r?P&ﬁ@ﬁ“ﬁ(SHa&mkSMS &@'Vﬁﬁéq @R& %)‘?Brm 'Atﬁ?é %C'igg%acr ophages,
PPARS agomgsgga :5388-5314) was an thdredsd |ﬂ\fﬁ§rﬁdéﬁ%|t9ﬁ}§¢;ﬁ8ieﬁ1 @rmlestéﬁn?mh -excess

e

chol esterol fromlipid-I|aden macrtha es, thereby inhibitin
devel opnentendid 4RaRASSJR triglyerides uthyliitle effsqt opighgosa éalteyah dﬂsuhn

hyper chol egéiiOlerd @ec&é&“éeﬁqﬁ%édkéys%t ﬁnm JEreTes Bﬁyléﬁgﬂﬁﬁéﬁﬁphxgﬂd C but

show little effect on HDL-C, and the fi rates sts that have
| ow 20 pot eely thaeuph s presesoodliedreverse chipesterattranspartnThe firskantl ti on, |i ke t he

fibrates, rEtP tl%{g/ é’u% i rgijcseﬂul gﬁ'cggst%@ gﬁé'(p‘%;%p ﬁ%lggﬁ e%dl ti onal risk

factor for |sease an € fatty acid
| evel hids txpeﬂpomdytew#\# compohentlafiHOL, s madiatedrbyrths iAStFabinding redssetiegr essi on  of

di abet es (Boden NGS T | CAN PHYSI CI ANS
(1999 25 Ef@/ ?IFSFAH@%EEQLMWV' é?gﬂpfggn p"ﬁ%ﬁ?ﬁﬂ@éel ta agoni sts
variously usafrB1) PPAFiSYéQﬁEK/étidH me%n HodARb Hfored¥e ADNET RGEI tRfgRghS | ncl ude
L-1 65041 (Leibowitz et al 2000) and GA01516 (Aiver et al., Proceedings

of the Nat iteangerintionaleegulgtiorsof ABCAR (Olveset ahe200i; Peas. Netlt AeachSchner i ca
(2001), 98(58a gBt8°5398%8311)." $RUER induction of ABCA1 mRNA expression in

15 macrophages, PPARS agonists may increase HDL-C levels in patients and
remove excess cholesterol from lipid-laden macrophages, thereby inhibiting the
development of atherosclerotic lesions. Existing therapy for
hypercholesterolemia includes the statin drugs, which decrease LDL-C but show
little effect on HDL-C, and the fibrates, the PPARa agonists that have low

20 potency and induce only modest HDL-C elevation. In addition, like the fibrates,
PPARS agonists may also reduce triglycerides, an additional risk factor for
cardiovascular disease and diabetes. Elevated free fatty acid level has been

“shown to contribute to insulin resistance and progression of diabetes (Boden, G.
PROCEEDINGS OF THE ASSOCIATION OF AMERICAN PHYSICIANS (1999
25 May-Jun), 111(3), 241-8).

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

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



4 WD 2006/ 031969 PCT/ US2005/ 032938 Treatnment of differentiated THP-1
nonocytes with GWV 501516 i nduced ABCA1 nRNA expression and enhanced

chol esterol efflux fromthese cells. Summary of the Invention 5 The

i nvention f &% a%0683¥ehpounds of Fornmula (1) below. OH RPCI/UR2008432956 R6 Y n
MmZ R3 R8 RO 7 (1) 10 wherein X is selected froma coval ent bond, S, and
O; Vis Sor 0; 15 Zis 0 or CH2, provided when Yis O then Zis O R and
R2 are independently selected fromH, Cl.3 alkyl, Cl.3 al koxy, halo, and
NR2Rb wherein Ra and Rb are independently H or CI. 3 al kyl; 20 R3 and R4 are

i ndependent Ly selected fromH _halo, cyano, Cl1.5 hydr ox C2_4 acyl,
Cla° Bl Koxy. TRAIMRRCHATAERTAe FPah morbodeewih RUBRIRISRAyS AR 3-ai Kyl

provi ded t h%m&% egﬂ‘ésﬁé? %hﬁ eRRANEHR dholdstetal é%%w&nla@es%rsensndependent ly
sel ected fromH, and substituted C1.8 alkyl, provided that R5

and R5 are not both H 5 V\D 2006/ 031969 PCT/ US2005/ 032938 R7 is selected

fromH halo, C1_8 alkyl, and re i ndependently sel ected
fromhal o, phenyl, G .9 alkyl ,Q@%Wﬁh@nﬂmﬁ%oﬂ

5
The invention features compounds of Formula (1) below:

OH R4
R5 Re YMZ R3
Rs Rg Ry

(1)

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

Yis SorO;
15
Zis O or CHy, provided when Y is O, then Z is O;

Ry and Rz are independently selected from H, C1.3 alkyl, C1.3 alkoxy, halo,
and NR4Rp wherein Rz and Ry, are independently H or C1.3 alkyl;

20
Rs and Ry are independently selected from H, halo, cyano, C4.5 alkyl,
hydroxy, Co.4 acyl, C1.4 alkoxy, and NR:Rq wherein R; and Ry are
independently H or C1.3alkyl, provided that Rs and R4 are not both H;

25 Rs and Rg are independently selected from H, C4.g alkyl and substituted
C1.g alkyl, provided that Rs and Rg are not both H;



5 al koxy, C2.9 al kenyl, CM al kenyl oxy, C3.7 cycloal kyl, C3.7 cycl oal koxy,
C3. 7cycl oal kyl -C1_7al kyl, C3. 7cycl oal kyl - C1_7al koxy,

C3. 7cycl oal kyl oxy-C _5al kyl, and C37cycl oal kyl oxy-Ci . 7al koxy, or R8 and R9
t oget her f owm20Kk/091%9 kyl i denyl or C3.9 al kenylidenyl; orpd¥ysii/@ads t he
carbon atomto which they are attached together form C3.7 cycl oal kyl or 5-
10 or 6-nenbered heterocyclyl; nis 0, 1 or 2, and mis 0, 1 or 2; 15 or a
pharmaceutically acceptable salt thereof. The invention also features
conpositions that include one or nore conpounds of Fornula (1) and a
pharmaceutical carrier or excipient. 20 These conpositions and the nethods
bel ow may further include additional phar maceutically active agents, such

as lipid-lowering; es ng agents, or both. 25
2?1 %%Q&tﬁdWoP'PHoﬁgof# Ak rrae ! Sy|

Anot her aspect i nven of using the disclosed
conpounds or conpositions in various net hods for treat| ng, preventing, or

inhibiting the ogr,essi on of ondj t ndi, r |y nedi at ed
by PPAR delta. %ﬁgﬁi"(ﬂﬁﬂd@%"ﬁ?ﬂﬁlyﬁﬁgg eddR ?‘?'C Ii{e 'r# y(t? 21-%di abet es,
nephropat hy, nelkogpativalkenst, lOinéﬂ(bhyloxy)Qiﬁ@yélbaIRYlOE% dyoﬁ)dll(ﬂxwfe

hypertensi on, ischem a, 30 stroke, irritable di sorder, inflanmmmation,

cataract, cardi Seaskeinaiy! @né‘@hﬂe@i 7°¥R)8?‘§ﬂ0¢1-7@|kﬂxﬁyndr one,
hyper - LDL- chol e%e; cf‘dﬂy?oxyct%’ ,SREICE 7é*1ype% @a\ﬁ@x?%‘(ﬂ %%9

PCT/ US2005/ 0329 ypertri em a | 65t er of ‘eni a,
hyper | i pi demi a, t@g&ﬁ\erﬁgrmcmm EImnber&aglaamnal)derwt WERasBd aﬂ!d)’&les obe5| ty,

o e oAbkl SRR Pl 308 E5RBTRPE S e oo

for treHti ng a BPBRhembered heterocyclyl;
nis 0, 1 or 2; and

mis 0, 1 or2;
15
or a pharmaceutically acceptable salt thereof.

The invention also features compositions that include one or more
compounds of Formula (1) and a pharmaceutical carrier or excipient.
20
These compositions and the methods below may further include additional
pharmaceutically active agents, such as lipid-lowering agents or blood-pressure
lowering agents, or both.

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

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

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



medi ated condition, such as a PPAR delta-nedi ated condition and optionally
one or nore PPAR al pha- or PPAR ganmma- nedi ated conditions, which PPAR

al pha- or PPAR gamra- nedi ated condition(s) nay be the sane as or different
from sai d WBAReeidea- medi ated condition, said method coggiShidhaze
admnistering to a 10 patient in need of treatnent a phar maceutlcaﬁ?y

ef fecti ve anobunt of a conpound or conposition described herein. Another
enbodi ment of the present invention is a nethod for inhibiting the onset
and/or inhibiting the progression of a PPAR delta-nediated condition, said
15 met hod conprising admnistering to a patient in need of treatnment a
phar maceut ihgpédtriglwietidemiay diypamholestefolemia mxadritperliptdemiasarnd on descri bed

herein. Ex I of, condi tion hat can be treated wth a PPAR-delta agoni st
20§ nci ude VRPTIRCENGIFTIFIOIET B T aSReTass. obssd rsstteriiSeieredelied Vet abol | c
X Syndr ongg i ReStabSsAPART Eh&iy AomByStasisiebnpliedtRpt Bherbem a, _

hyper - LDL- chol esterol em a, dyslipidem a, atherosclerosis, and obesity.

Dyslipidem a includes hypertriglyceridem a, and m xed hyperlipidem a. For

exanpl e,s dysl i pj ' i i i did e rd ﬁm?(y e of the
25 foll c?wi ng CO@?ﬁnﬁoﬂdﬁnrﬂﬁaﬁﬁﬁﬁ&p{é\é@@h\é@tﬁgrlgn%‘?'n ) ,d ﬁ?é’%gﬁqjég yccla:\re i des (>
200 ny/ dl )nediated isbpditiomisuct ag BPPRAR delta-nmediated eendifiorcandioptiomally oheit can be

e e} yRnE R AR BERPAR aarh BE S B RBTER Al PEARTINA 1 g

gl ucose, | BPEFRAR gasmatrasdiatedioopditibh(s) maEydiesthe samé@s26Hfér3attsim

(shi
PCT/ US2005/ 03 her oscl erosi.5, hyperchol esterol em a,, . .
Iy mer Lot o Sl PR S TR atst candibin 1Sl el og ComBrano A nslzng DR
f eat ur ey angtiastinnbad eftreatnidheaipR¥SRadetificallyl SffebPRCaRoGRRABYdBMpoRnd ! om t he

detail ed di scussion, exanples, and clains below Detailed Description
or composition described herein.

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

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

Examples of conditions that can be treated with a PPAR alpha-agonist
include Syndrome X (or Metabolic Syndrome), dyslipidemia, high blood pressure,
30 obesity, impaired fasting glucose, insulin resistance, Type |l diabetes,



The invention features conpositions containing compounds of Fornmula (1) 10
in the above Summary section, and nethods of using them Preferred conpounds
of the invention are PPAR delta agonists that have at |east one and

pref erably woogmrnsidgs ee of the follow ng characteristicsUhan Lhi stered
to patients with hyperchol esterol em a, hypertriglyceri dZPm a, ng%?%\l“}fHDL- C
obesity, diabetes and/or Metabolic X Syndronme: 1) increasing HDL-C |evel,

2) lowering triglycerides, 3) lowering free fatty acids, and 4) decreasing
insulin levels. Inprovenent in HDOL-C and triglyceride levels is beneficial
for cardiovascular health. In addition, decreased |evel of triglycerides

and free f atheyostisrdsis,doperdholestgolemia, dypertrighoesidemizn aad avatalcshalie or prevent
20 di abetes, According to one aspect of the invention, the conmpounds of the
i nvention SW@?WBQ"%PAR conpounds; in other words, they are both PPAR delta
agoni sts and PPAR al pha agonists, preferably where the conpound' s EC50
potency 25 relating to PPAR delta is |less than 0.2 M and the potency
relating to PPA@Qdd'g?'?ﬁﬁeﬁt'éreﬁe%‘g advantages\pf the inveptiomwill beseme grareitr ed dual
PPAR al gha igRdc ing an EC50 potency

rel ati ng tgﬂg{Pﬁgdgg?@g thg?&ﬁ,éﬁ%@aie#%ﬁﬁ@%&@%bﬁayhd wher e the potency
relating to PPAR alpha is less than 1 M 30 8 WO 2006/ 031969

PCT/ US2005/ 032938 According to g of the invention, the
conmpounds of the invention are Bgﬁ%aﬁfsgg@ﬁ?’bts, nanmel y, conpounds havi ng

PPAR al pha, PPAR delta, and PPAR gamma agoni st activity, preferably where
the EC50 poten for PP elta is l.ess than 0.2 M th enc or PPAR
l'pha Ts | bas. 51b% yentar feafiet famBer e corGin nbApmyaRte FE orace Uhan 1 M
Mor e prigf efif g abdes SuRfiftary@eslisi, anB dvathads skmgrpemncy for PPAR del ta that
is less than 0.03 M a potency for PPAR al pha that is less than 1 M and a

potency for PPAR
Preferred compounds of the invention are PPAR delta agonists that have

at least one and preferably two or three of the following characteristics when
administered to patients with hypercholesterolemia, hypertriglyceridemia,

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

20 diabetes.

According to one aspect of the invention, the compounds of the invention
are dual PPAR compounds; in other words, they are both PPAR delta agonists
and PPAR alpha agonists, preferably where the compound’s ECsg potency

25 relating to PPAR delta is less than 0.2 pM and the potency relating to PPAR
alpha is less than 3 pM. For example, more preferred dual PPAR alpha-delta
agonists are those compounds having an ECs, potency relating to PRAR delta
that is less than 0.03 pM and where the potency relating to PPAR alpha is less
than 1 uM.
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BT S et s e

gamma that is less than 0.7 M 10 PPAR delta, being ubiquitously expressed,
can act as a gateway receptor that regulates the expression/activity of
ot her nucl ear receptors such as other PPARs. For instance, PPAR delta has

been shown w@ 20lsast6S’PARY - nedi at ed  adi pogenesi s and acyj+! ﬁ?ﬁmg;&kﬁ
expression; it has also been shown to be associated with nucl ear

receptor corepressors SMRT (silencing nediator for 15 retinoid and thyroid
hor mone receptors), SHARP (SMART and hi stone deacetyl ase-associ ated
repressor protein), and HDACs (histone deacetylase). Thus, conditions
directly medi ated by these nuclear receptors, such as obesity and Type |1

di abfat eszogzzin gecémﬂgtgletctahathged%@éoegg tzy u§t§ﬁﬁb:®l&hé aomggmc;s‘@frtgegxarrpl e, Shi
et a , rocC t a Cl one aspects
of the i nvemention ﬁeeﬁrbf’t‘é FA0RSt5, aRiEHe CP P@P m@’g Ra%a.e. ng level s of

HDL, | over ippne g6, an@PRAR gamitl é’éodé?t‘é’@ﬁ\h@ﬁprbﬁéréﬂalyWr@ﬂf@ﬂi@én Preferably,

the nethods of treatnent aré associ at ed rovenents in the extent,
dur at i on cnotef@g ferdP AR delie isdlese thes, 0.2 uvh tmsqutemdpr HBARealplya @slSQﬁ:i ated 25

with ot ies.,. T vention,is fur scrl el ow. The
o eai 11 oot 30 3 UMaAn N BReBRy tof PPAR SSRinag a8 ) | BT, R btetgfeds O
D) For mul atgaprPRAR ag&ﬁtmsrhaﬁ/braaatmga obancl/s&r; PFAR Bektd 0t sy % G Qher
Enbodi nents; and 30 clains. 9 WD 2006/ 031969 PCT/ US2005/032938 A. Terns The

t erm " subj edfia pateneydar RRAR alpha tasisdeswthan Tadfirand a petensy ESIRPAR  mammal |
nost pr et er?%%xa ﬁ.‘a@mggs t[h%-cﬂjﬁﬁﬂ been the object of treatnent, 5
ér

observatio experi "therapeutically effective anobunt” as
used herein, neans that anount of active conmpound or pharnaceuti cal agent

that el I CI tst hE’PR <|jqual %elng ubiquitously expressed, can act as a gateway receptor

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

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

20

Some aspects of the invention relate to treating hypertriglyceridemia,

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

25  with other existing therapies.

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

30 claims.



medi ci nal response in a tissue system aninmal or human that is being sought
by a 10 researcher, veterinarian, nedical doctor or other clinician, which
includes alleviation, prevention, treatnent, or the delay of the onset or
progreSS|odWQﬂmWWéWG%ynptons of the disease or disorder HaEvsPotsezmtEd.
Conditions directly or indirectly nedi ated by PPAR delta include, but are
15 not limted to, diabetes, cardiovascul ar di seases, Mtabolic X Syndrone,
hyper chol est erol em a, hypo-HDL-chol esterol em a, hyper-LDL-chol esterol em a,
dyslipidem a, atherosclerosis, and obesity. For therapeutic purposes, the
term"joint]y_effective amount” as used 20 herein, neans that anmount of
each active™c ?Hﬂﬁuujcw phar maceuti cal agent, alone or in conbination, that
elicits the biological or nedicinal response in a tissue system aninal or
human that is being sought by a researcher, veterlnarlan medi cal doctor or
ot her clinician[h wgﬁ suweﬁuaégseﬂ heseinafefess taan anjeal, ergnabwsa of the disease

or disor dermé}ﬁin'aﬂ ﬂds??f%n ?Iﬁgrhélﬁ{sagfﬂgé ﬁgg bﬁenol'ﬁ n{%% thIEba% I nhi biting

t he onset or progress jOInt y ‘effective
amount " 5 efabservation ¢reaxpanment of each active conpound or pharnaceuti cal
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,
veterinarian, nﬁ'dédxam “thhnapemtlcaﬂy effebive avhoumt’casarsed Heredn, héansithats ent

' ti ' mbi nat i f 30 t f
et 0, D7 o BB Bl e BT OB SR e s o 1

or prophyl aﬁéduéiﬂéilraspbhéeﬁia tr@uargzaein alﬁlmaléﬂhdn@é}ﬁﬂ'uat né%e\?@s%@@l@tmﬁaww
PCT/ U82005/ 032938 one drug in_the conmbination is adm nistered i'n an anount

t hat slosub'e%%‘ﬁhﬁﬁé{ﬂt?’lf‘a"@? raedica) HepRsorrther cliniciapamhiah Nckkles al one, but is
therapeut'(‘adgihatﬁlfrpgféxgﬁﬁ‘&d freXfiRint o?madalémrtﬁé’oﬁéétBPH?abfb%%ioﬂ%{ g h the

second or It1on rugs accordin I nvent1 on oth (o
nor e) drug§ymr>éorasmﬁtheshseaaejonmsqderg:mﬂeamcht is 5 sub-therapeutic or
sub- prophyl actic if adm nistered al one, but are therapeutic or prophylactic
when adm ni stered together.
Conditions directly or indirectly mediated by PPAR delta include, but are

15 not limited to, diabetes, cardiovascular diseases, Metabolic X Syndrome,
hypercholesterolemia, hypo-HDL-cholesterolemia, hyper-LDL-cholesterolemia,
dyslipidemia, atherosclerosis, and obesity.

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

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

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

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

10



Unl ess otherwi se noted, as used herein and whether used al one or as part of
a substituent group, "al kyl" and "al koxy" include straight and branched
chains 10 having 1 to 8 carbon atons, such as G _6, Cl1 4, C3.8, C2.5, or

any ot her rvapgesoseb unl ess ot herw se noted, include bmﬂh%é? Jos2d5£d and
unsubstituted noieties. For exanple, G 5a| kyl radicals inc &ﬁe net hyl ,

ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, t -butyl,

n-pentyl, 3-(2-nethyl)butyl, 2-pentyl, 2-mnet hyI butyl, neopentyl, n-hexyl,

2- hexyl and 2-net hyl pentyl. Al koxy radicals are formed from 15 the

previ ously descri bed straight or branched chain al kyl groups. "Al kyl" and
"al koxy" i ooé dde inrike bsmbinatienliscadnsinistered intadamourtthatds sulb-thevageudic nor e

substitutigns,, suc s..between 1 and 5, ,1 and 3 r ubstituents.
The' " subst Pt SkpPuBRET pHETEstfred o i3 erdbaidie g OShyfadiE e i or o
fluoro), oadmilistbridanicombiHation MetAZié sestndaiadaiibhaldrugs Bsdording &the Exanpl es
of substituted 20 aIkyI I ncl ude_ hal oal kyl (such as fluoronethyl,

chl or onet h¥ventien; (of &) heth taF morehdiugs aes @cﬂfamwwed N 8h 3msenhinat is

trifluog 0”%El'i‘-?t’ﬂeraﬁélﬁlc%r'sgg%dﬁy%ﬁmfﬂd}mnlst@ Qéﬂ@'dﬁt’laré etfic or
hydr oxynet hyl, hydroxyethyl, O%gr oxypropyl ), am noal k suc

am nonet hypmp;bytmtmwéenwmlmst&rﬁ getbpyy| , and 2- ani nopropyl ), al koxyl al kyl,
ni troal kyl, al kyl al kyl, cyanoal kyl, phenylalkyl, het er oaryl al kyl , 25
heterocyclylalkyl, phenoxyalkyl, heteroaryloxyalkyl (such as

2- pyri dyl oxyal kyhless oﬁmisecnpbddy e xpedhérngin greliwhether used alone or as part

i ophenyl A RyHOTRUH Sty et R AR Bl HreontSng Beegedthdiey (1.

al kyl') agi nhaﬁh?dﬁo'&lﬁdrb@lﬁétomwg@@ﬂs@mé)Cﬁnggt(BZc}, oF 4 ottieokapge, 4l form for
exanpl e, met hyl propyl am no, and j so g&%/%rret ylamnqg, in additjon

di al kyl ani Nglesg@thgriisgdoted, ingy itited apd &Fk‘ihs"'w%ﬂ‘oéﬁi'@ﬁ §8r di met hy!
am no or d'eﬁér'ﬂblea@ E'é]kyl*édu%’s %Q.ﬂﬁi’e(}ﬁétﬂ?l9eiﬁ9%%$8ﬁs?5ié9&%8§l8n- plff, term

"al kenyl " includes optionally substituted strai chai n” and branched

hydr ocar bo ﬂﬁqbatw Sgeduid, iyl enwentryl St(2traetbyl )iy, %'@IGB'&)'h Zemetiytbububl e bond
((a f R,! ) ,A' KemibSertCh#kyICo MeRW! antY-métiiehtyl. PARBxy F4cfitdls ald BRnea %! (Or
15  the previously described straight or branched chain alkyl groups. “Alkyl” and
"alkoxy" include unsubstituted or substituted moieties with one or more
substitutions, such as between 1 and 5, 1 and 3, or 2 and 4 substituents. The
substituents may be the same (dihydroxy, dimethyl), similar (chloro, fiuoro), or
different (chlorobenzyl- or aminomethyl-substituted). Examples of substituted
20  alkyl include haloalkyl (such as fluoromethyl, chioromethyl, difluoromethyl,
perchloromethyl, 2-bromoethyl, trifluoromethyl, and 3-iodocyclopentyl),
hydroxyalky! (such as hydroxymethyl, hydroxyethyl, 2-hydroxypropyl), aminoalkyl
(such as aminomethyl, 2-aminoethyl, 3-aminopropyl, and 2-aminopropyl),
alkoxylalkyl, nitroalkyl, alkylalkyl, cyanoalkyl, phenylalkyl, heteroarylalkyl,
25 heterocyclylalkyl, phenoxyalkyl, heteroaryloxyalkyl (such as 2-pyridyloxyalkyl),
heterocyclyloxy-alkyl (such as 2-tetrahydropyranoxy-alkyl), thioalkyialkyl (such as
MeS-alkyl), thiophenylalkyl (such as phS-alkyl), carboxylalkyl, and so on. A di(C
1-3 alkyl)amino group includes independently selected alkyl groups, to form, for
example, methylpropylamino and isopropylmethylamino, in addition dialkylamino
30  groups having two of the same alkyl group such as dimethyl amino or

diethylamino.
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5 i sopropenyl (or 1-methylvinyl), but-Il-enyl, but-2-enyl, butadi enyls,
pentenyl s, hexa-2,4-dienyl, and so on. Hydrocarbon radicals having a m xture
of double bonds and triple bonds, such as 2-penten-4-ynyl, are grouped as

al kynyl s hewei2e6/038sienyl i ncludes cycl oal kenyl. C s an @%ﬁ ) and
(2) fornms are included wthin the invention. "Al kenyl" dprr‘l';:atTr eos@faﬁ?(gﬁ tuted

with one or nore substitutions 10 including, but not limted to,

cyanoal kenyl , and thi oal kenyl. The term "al kynyl" includes optionally
substituted straight chain and branched hydrocarbon radicals as above with
at | east one carbon-carbon triple bond (sp). Al kynyls include ethynyl,
propynyls, butynyls, and pentynyls. 15 Hydrocarbon radicals having a m xture

of doubl e bonds_and triple honds, such -penten-4-ynyl.. are grouped as

al kynyl s her ei nﬁﬂq?%ﬁﬂ(eﬂ'ggy Sioﬁ’ﬁ?rﬂ@i{ S”@?@Pt&gﬁyf@n\/?%ﬁ*ﬂ@”fjer m"Ac" as

used her ei rbravdmetihgtrodafsbnabaiogls@s addveNith b feadt 3Rk satBehichrAtddbRUP, NEBans

acetyl (CI—BbgO) The term "acyl" as kﬁ_ed herein referes to a substituent
a kOB ethpey!

t hat has %‘?12% Alkepylp | i), HES’rPeLSPYJyIP"OBrZ'e%X'k?ﬂ%lM'év groups.
For exanpl Lt Shi AL th]to0d Rty i CH3CH2

- (C=0) - gﬂf?@%%@c%”éﬂ%&%%%- S b2 Y ﬁ%’f’%ﬁ?ﬁ-‘-‘ oS hal 0" shal |
i ncl ude i odexaibdienylc andso oandydroearben radigals having a'naixiure obdouble " as used

h [ f ' bst i b [
Syst em sucibond® gid ulfie HaTse, sHids PloepRiPlhi B rBliRA SfY Rr@inbon 11 o
subst i t ut echlkertyl ineludasicycloalkertyh Clsrarel frartssiri(Epend €Z)vibineshar@dneluded
e b Bl A Frdb Hian SRl R g b O
trif1 uorpomahdigding, but aboiireited toldyandEike SamBthfakdnill/ US2005/ 032938 cyano,

g -Cs al kyl carbonyl such as acetyl, carboxyl, hydroxy, amno, nitro, ClL-C4
alkylamno (i.e., -NHg-C4 alkyl), -4 dialkylamno (i.e., -N[G-C4

al kyl ]z wher ei fhkhgmitdiyny® iRiRRs Oplonsly 0B tiall Hraight bhanenl) . or
unsubsti tut ed, nono-,
branched hydrocarbon radicals as above with at least one carbon-carbon triple
bond (sp). Alkynyls include ethynyl, propynyls, butynyls, and pentynyls.
15 Hydrocarbon radicals having a mixture of double bonds and triple bonds, such as
2-penten-4-ynyl, are grouped as alkynyls herein. Alkynyl does not include

cycloalkynyl.

The term “Ac” as used herein, whether used alone or as part of a
20  substituent group, means acetyl (CHzCO—). The term “acyl” as used herein,
referes to a substituent that has a carbonyl group (C=0) and one or more alkyl or
alkylene groups. For example, C 2.4 acyl includes without limitation, acetyl ,
CH3CH; -(C=0)-CHz--, and CHj3 CHz CH,(C=0)--.

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

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

30 are independently selected from C4-Cg alkyl, C1-Cg alkoxy, fluorinated C4-Cs alkyl
(e.g., trifluoromethyl), fluorinated C4-Cg alkoxy (e.g., trifluoromethoxy), halogen,

12



di- or tri-substituted phenyl wherein the substituents on the phenyl are 5
I ndependently selected from Cl1-C8 al kyl, Cl-C8 al koxy, fluorinated G -C8
alkyl, fluorinated ¢-C8 al koxy, halogen, cyano, acetyl, car boxyl hydr oxy,

am no, nitrwe 06lokwkam no, dial kylam no or five or six q;aclm?sr&g £roar yI
having 1-3 heteroatons selected fromN, 0 and S. 10 The term heteroaryl

as used herein represents a stable, unsubsituted or substituted five or six
menber ed nonocyclic or bicyclic aromatic ring system which consists of
carbon atons and fromone to three heteroatons selected from N, 0 and S.
The heteroaryl group may be attached at any heteroatom or carbon atom which
resul ts incyarmo, & alioylcarbonry! stctbae asatylucarboxyl, daowy, emind, nitey, €¢ar yl 15

gregggfsuir gﬁl?ﬂd%ﬂg Q M&y’ﬁ a%{hzgi hfl g[ﬂhg%hlpp ?azokg't%%&aé%!{' oxazol yl ,

benzot hi enWhereubm’bZélky’llgﬂ@msydan, b&méé@mbﬁereﬁtl)tro%mmbubsftmméd aﬁaﬂao- furyl,
I m dazol yI I ndazol I ndol i zinyl, indolinyl, indolyl, i sobenzof uranyl

‘i soi ndol yI di-j0§ &- ﬁﬁ‘lé%'&'tw Phﬁ%mfﬁ'w e SL{?)?B&‘SFWO“ tﬁﬂrpﬂ"ﬁwl ardyrazinyl ,
pyrazol gl , rﬁ&ébbﬁ@édw}éeleciabeﬁm'& Wélkﬁ‘ @LCX lalkoW ffruehb(éted%ﬂ @BLHIWP' iyl

qui nol ylI , thladlazolyl hi azolyl, th é triazol Wien t he
het er oar y! flgernated §1§utaélthwmaiqgert, nuarmnaeefu pgwbogvlohyﬂrm aﬁama nitre to three

subst | LUentg b Al §9e ok G ilnboFerdBa fikling 43 ogen, and aryl.

The term' er ocy es opti oha onaromatic rings

25 havi ng (tmtdnoatomscsekacmdjfrth@amd 8ne heteroatom (0, S, N) or heteroatom
nmoiety (SO2, CO CONH, COO in the ring. A heterocyclyl may be saturated,
partially saturated, nonaromatic, or fused. Exanples of heterocyclyl

i ncl udeo cycl ohEhytérm' 'rh@terbmaaeldsdﬂ hysiem tepreksned a 8idble, WBstLUiedydr,

pi perazi nyl | pe p razolldlnyl pyr.azolinyl,
pyrrolidi nﬁ-‘bgt ii(gl"gﬁf/?'x r%gmb%rﬁpér%]ocy & OI%’ aYEIORORAS I'@S@{’Stem

PCT/ US2005 e Octhsistbrsetb &t BRMY £ frdif bRat@thred RERFQAGME saleeteBSiart ocycl !
may have a val ence connecting it to the rest of the nolecule through a
car bon at oM. GaathSadhe heteroaryl group may be attached at any heteroatom or carbon

atom which results in the creation of a stable structure. Examples of heteroaryl
15 groups include, but are not limited to, benzimidazolyl, benzisoxazolyt,
benzofuranyl, benzopyrazolyl, benzothiadiazolyl, benzothiazolyl, benzothienyl,
benzotriazolyl , benzoxazolyl, furanyl, furazanyl, furyl, imidazolyl, indazolyl,
indolizinyl, indolinyl, indolyl, isobenzofuranyl, isoindolyl, isothiazolyl, isoxazolyl,
oxazolyl, purinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl,
20  quinolinyl, quinolyl, thiadiazolyl, thiazolyl, thiophenyl, or triazolyl. When the
heteroaryl group is substituted, the heteroaryl group may have one to three
substituents including, but not limited to, C4-Cg alkyl, halogen, and aryl.

The term “heterocyclyl” includes optionally substituted nonaromatic rings
25 having carbon atoms and at least one heteroatom (O, S, N) or heteroatom moiety
(S0, CO, CONH, COO) in the ring. A heterocyclyl may be saturated, partially
saturated, nonaromatic, or fused. Examples of heterocycly! include
cyclohexylimino, imdazolidinyl, imidazolinyl, morpholinyl, piperazinyl, piperidyl,
pyridyl, pyranyl, pyrazolidinyl, pyrazolinyl, pyrrolidinyl, pyrrolinyl, and thienyl.
30
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3-furyl or 2-imdazolyl, or through a heteroatom such as N-piperidyl or
1-pyrazolyl. Preferably a nonocyclic heterocyclyl has between 5 and 7 ring 5
atons, or between 5 and 6 ring atons; there nmay be between | and 5

het er oat onsw@nRods@sPEat om noi eties in the ring, and pref en 1 and
3, or between 1 and 2 heteroatons or heteroatom noi etie@ﬁ‘ﬁg%{og&g%\é/\% yl and

het eroaryl al so include fused, e.g., bicyclic, rings, such 10 as those
optionally fused with an optionally substituted carbocyclic or heterocyclic
five- or six-nmenbered aromatic ring. For exanple, "heteroaryl” includes an
optionally substituted six-nenbered heteroaromatic ring containing 1, 2 or
3 nitrogen at onbnless ethenwith irficated, ihetexbryl andisdtetoeyeil hayRaveds  si x- menber ed
carbocyclic or heterogyclic aromatic ring., Said Feteroca/clic five 15 or
i x- menber ECAPBEAANEEtRG fidp teuEst qiithnmolrduisrpuah pecarBor alor uRb 85 od
aromati c riggnBy2- ' » thfo ' B i8viidr 1S a
Si x- menber gd ri n2 ?ﬁg%‘%ll?" %r tgr @hﬁ?ﬂ?ﬁ%@gggg}' ygﬁpg)gnqroxygen, nitrogen
and sul f ur vityeazelyl+ Preferaglyia menpeyalie heigroqyelyl hasbetwepn SiandehRgl t hat t he
definiticon [ : L. Leul | ocation in a

5 aﬁfm@@’béﬁ%ﬁw éo é’ﬁ'dl"{‘; élﬂg a s B n‘?égl lgeeagtWebﬁH 45

mol ecul & be 1 ndepen I nitions erein nol ecule. It
i s under st betbrediams ©uhstereoaiemtrsoiaties inths ting, .&ndgprefesatly betveen 1t drel 3,conpounds

of this inv | 0 a | e one.of ordinary skill in the art to
provi de cor‘?gg%W&gnﬁh%[J)%P%t%ﬁ‘??g%gzg%?te&aé%'f‘ﬁ%{%gﬁ hat can be readily 25
synt hesi zed by techni ques known in the art as well as those nethods set
forth herein. Were chem cal, noieties ar ompi ned, . such as in ethoxynethyl
or phenyl et hyl HGWYP&fﬁ?‘fgetﬁ&aéY i%s@d“aHg? ﬁ@gai 9-8c PIYRIG Figas+NEN per i phery
to the ;30 &Qﬁﬁb@%ti@ﬁal%@éd ith tah%p{isﬁéug:%hbéth@tea%%‘dé&:aic dror exanpl e,

et hoxymet hyl is CHSCH2OCH2- and phenyl ef hyl is a phenyl group |inked by

- CH2CH2-  t detaecyiclissfive- pr sixonemberegiarometieuny. Uspoasnuie dheterasmyit he nol ecul e

(and not  a;pheklanBitibRally QUESHuted Silmdmier&d htetddrbmat SRS Ebntaining

1, 2 or 3 nitrogen atoms fused with an optionally substituted five- or
six-membered carbocyclic or heterocyclic aromatic ring. Said heterocyclic five-

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

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

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

herein.

Where chemical moieties are combined, such as in ethoxymethyl! or

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

30  connection point of the rest of the molecule. For exampie, ethoxymethyl is
CH3CH2OCH.- and phenylethyl is a phenyl group linked by -CH2CHz- to the rest
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group as a substituent on the phenyl.) Were parentheses are used, they

i ndicate a peripheral substitution. 5 As used herein, the term "conposition"
is intended to enconpass a product conprising the specified ingredients in
t he specifi @b aDesés, as well as any product which resy#%igmg/:ﬁ&%ly or
indirectly, fromconbinations of the specified ingredients € Specified
anounts. 10 Conpounds of the invention are further described in the next
section. B. Conpounds The present invention features conpositions
cont ai ni ng and net hods of 15 using conpounds of Formula (1) as descri bed
above. Unl ess otherw se noted, in Fornmula (1), each hydrocarbyl (alkyl,

?Ihkenyl : a: BMhylrr]nolemmé (mﬂkwtapmayl(‘giblk@m{ded t@thérr?om’culmmgf S)C}l‘HgOHz .
eterocyc . _heter er as sul fonyl, amno,

A o, ot . ok pesco Bl at e RIEnHle Nste berebiesss peksfptisy » iy

i ncl udes sumg;cbfeué BEripHifal WabstREfiort. ut ed al kyl and "heterocyclyl™ and "aryl”

and 20 "al koxy" and So on, may al so be substituted or unsubstituted. For
exanple, where R4 is nethyl or nethoxy", unless otherw se indicated, these

terms collectivgl Uﬁdﬁ?éréiﬂet efrﬁﬁHYéofmﬁﬂ%ﬁﬂﬂxbé mtEFlHét# uo@gﬁg{%éﬁ

tfluor orret hoxy, uor onet I"'uor onmet hoxy, ,
f1 uor onet houlybducmmnmrl@mgftha5pe<mﬁedwgred(ﬂntsmdtle specifieshanbanty, as well as

di chl oroflu / XV og: S n. Exanpl es

i ncl ude thog'y@a?jrp%t%m&p\%?ér &i N %Q{lg§ﬂ§h'ré§&lg’r%é'n%?%PH}%I{‘&"? §ft§e covalme)nt bond,;
(c) Xis 0; ¢pbeiftédiisgretients)in the speifiedfgmaliits O (g) Z is CHor CH2; (h) mis
1; (i) mis 2; (k) nis 1; (I) RL and R2 are independently selected fromH,

Cl.3 30 alkyl, Cl1.3 alkoxy, F, d, and Br; (n) Rl and R2 are independently

sel ect edof r om H, Corfipédnds, of s inQ&itionfara ightdr debétbeBIn 8ittndd saétfonl ndependent |y
selected fromH, 15 WO 2006/ 031969 PCT/ US2005/ 032938 hal o, cyano, acetyl,

Cl 2 alkyl, and C1_2 al koxy; (o) R3 is Independently selected fromH, F,
Cl, methyl ,Bg%,ﬁﬁ&ljmg/; (p) R4 is independently selected fromH,

The present invention features compositions containing and methods of

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

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

25 dichlorofluoromethoxy, and so on. '

Examples include those compounds wherein: (a) Xis S or O; (b) Xis a
covalent bond; (¢) Xis O; (d) Yis O; (e) Yis S; (f) Zis O; (g) Z is CH or CHy; (h)
mis 1; (i) mis 2; (k) nis 1; (1) Ry and Rz are independently selected from H, Cy.3
30 alkyl, Cy3alkoxy, F, Cl, and Br; (m) Ry and Rz are independently selected from H,
methyl, methoxy, F and CI; (n) R; and R4 are independently selected from H,

15



hal o, cyano, Cl1.2 alkyl, and Cl_2 al koxy; (g) R3 is independently sel ected
fromH halo, cyano, Cl1L 2 alkyl, and Cl12 al koxy, and R4 is independently
selected fromF, 5 d, nethyl, and nmethoxy; (r) R3 is selected from nethyl,
met hoxy, Hw@&heosBs196d , OH, -CH(CF3)2, CF3, -OCF3, - N Cid)p {35l O00H, and
-COCH3, and R4 is selected fromH d, and nmethyl; (s) RB?UaSrzlg? R9 toget her
formC _g al kylidenyl or C3.9 al kenylidenyl, or R8, RO and the carbon atom
to which they attach together form C3-7 cycloalkyl; (t) R8 and R9 are

i ndependently sel ected from hal o, phenyl, 10 C1_9 alkyl, Cl1_3 al koxy, C2.9
al kenyl, C2.9 al kenyl oxy, C3-7 cycloal kyl, C3-7 cycl oal koxy,

C3- 7cycl oahély| ey@noyaddtyl] C1.£8kyicared Oal Akdxy( & sioindependently selected

C3- 7cycl oal kyl -G 6al kyl .. a C3. 7cycl pal kyl oxy- G, 7al koxy:, (u) R3 is

sel ect ed #péﬁWCﬁ)m&ﬁ\yk@pmﬂH ’%&P)rc%‘t'?lgﬁ?pg%qoﬁﬁ gehegfaegﬁrog%%d fromF, d,
acetyl, nehbiy| cyanESEChpéﬂkyl arid €} élélk@m?(d‘))ﬂa,lsirfd'ebémrm?%bb@t@d frethH,uor onet hyl ,
difl uorome?‘go 15 fluoronethyl, fluoronethoxy is selected fromH,

CF3, nethy yangn -2 Kyl rRRd,C 2¢lkorpand Rejs 'B@?F&!'dﬁ"ﬁ%@?c@j frogh net hyl ;

X 0 hZ | act f H,
8’% rrle? ny,PrPﬁc’jet,Nyl' §ncﬂne(ﬁ@xyz(r) F%gls%ei’é&’es éjfg?:rtﬁ gﬁbthygl)cf)ﬁwe{ﬁoxy%s@l Bf Ie@Hh;lom RS i s

sel ect ed fr-c@H@Faﬁ, CEb —ﬁ?éil'}r;yi—N(&—‘ﬂrbb)z, mEQHEHCQMH, ﬂlﬂ-r-QQ@Ha(ﬁr@d?a‘ romF, d,
met hyl | anip SRR om LR oica i (R e S el oG S8R oy
(z2) zZ i s (B,ngkesylﬂenyRSon Rs, $landttbe carbomatm ko whlch thet bt;éc,h togetHemnet hoxy, and
CFa, et hy formpaT gl 1 B enebstoacS BdeBRRdRRtY SRRt fam hilgS ety R 1o
el ectao f09 ﬁr“é't”?%' e Ana KR ooE Ny o o6 Kyl i denyl or €30

al kenyl i defygloa 'ERXVR§3 7CI¥9|°§ -ehealipdr Gosyeedkyio7aPEh they attach toget her

‘;:g;m C tﬁ 6&%&“&%3/@@-&(@%4 %hd Cercy\éldaﬁ(g%ngCHﬁIkgxy{_'%) Riélsss‘r’%éar’?réeoteﬁyr rogBHi .

sel ected ffr@m Ith, F.£Cl, miethyl, mdmthom@ndﬁwmq}ectmfrpm isePleacaiy, melylF, d
TR S e S e
cycl oallﬁyl flu@smethyy,dluoedrkethgxy; (329 Rclycsbbateldyfronﬁ:l-l Cib kpethyl, Cl and
methoxy, and Rz is selected from H, Cl, and methyl; (w) Xis Oand Y is O; (x) Z
is Oand Y is O; (y) Ry is selected from H, CF3, methyl, Cl, and methoxy, Rz is
selected from H, Cl, and methyl, R3 is selected from H, F, Cl, methyl, and
methoxy, and Rj is selected from F, Cl, methyl, and methoxy; (z) X is O, Y is O,
20 Rsis selected from H, F, Cl, methyl, and methoxy, and Ry is selected from F, Cl,
methyl, and methoxy; (z2) Z is O, Y is O, R is selected from H, F, Cl, methyl,
and methoxy, and Ry is selected from F, Cl, methyl, and methoxy; (aa) Ry is
selected from H, CF3, methyl, Cl, and methoxy, R; is selected from H, Cl, and
methyl, R is selected from H, F, Cl, methyl, and methoxy, R, is selected from F,
25  Cl, methyl, and methoxy, and Rs and Rg together form C4_g alkylidenyl or Ca.9
alkenylidenyl, or Rs, Rg and the carbon atom to which they attach together form C
3.7 cycloalkyl; (bb) Xis O, Yis O, Zis O, R, is selected from H, CF3, methyl, Cl,
and methoxy, Rz is selected from H, Cl, and methyl, R; is selected from H, F, CI,
methyl, and methoxy, R4 is selected from F, Cl, methyl, and methoxy, and Rs and
30 Rgare independently selected from halo, phenyl, C+.¢ alkyl, C4.5 alkoxy, Cz9
alkenyl, Co-g alkenyloxy, Cs.7 cycloalkyl, Cs.7 cycloalkoxy, Ca rcycloalkyl-Cq.7alkyl,

16




16 WO 2006/ 031969 PCT/ US2005/ 032938 Ca- 7cycl oal kyl - G _7al koxy,

C3acycl oal kyl oxy- Cl -6al kyl, and C3_7cycl oal kyl oxy- Cl_7al koxy; (cc) X is O,
Yis 0, Zis 0, R is sel ect ed fromH CF3, methyl, d, and nethoxy, R2 is
sel ect ed frdY® PM06/63196%nd methyl, R3 is selected from H, PET/USRQ0s/nazpdsy| , and
met hoxy, and R4 is selected fromF, O, 5 nethyl, and nethoxy; (dd) X is O,
Yis 0, Zis O R is selected fromH CF3, nethyl, d, and nethoxy, R2 is
selected fromH d, and nethyl, R3 is selected fromH F, d, nmethyl, and
met hoxy, R4 is selected fromF, d, nethyl, and nethoxy, and RB and R9

t oget her form Cl- den or 9 al I denyl, or R8, R9 and the
car bon atomct%cmﬂagM aréﬂj Q&FFVPES’@&V}%VE ¥'&ﬂ’l cycloal kyl; (ee) X 10 is

0, Yis O, Z)akéyc(ball&o Oyﬁt)ﬁ&k%ﬁ?f(éc)f)( ROH i3z iget Ryis,segotedaﬁ&nrmt hoxy, R2

is selected fromH rFR/ is selected from H, F, d’, methyl,
and et hox&Farmethyl, €| and rmathpxy Ras SﬁileCteﬁﬁ'thF}lH; ChiandreetAx s isand R8 and RO

are indepe t 1~3al kox

2 9al ken5 | Qg%%%* A éﬁy?g@%&@a@ @?tc@g%d R4qé§%'?€té%¢%”&?k§ 4
C3acycl odl kynetkfyl a‘iuirhglhoxy,E(ddBX@/@l ¥as Ry Z-i€0, Ralikselgsted from H, CF3,

C3acycl oal k | ox ko f) Xis 0,
Y |sy0 or ¥ne3|21<3?f,s %@d)geﬁéa%eiecgg%ﬁ?rﬁ% %@“‘YWSMM 3'5)‘%'@3{? 2ret hl)xy
R2 is sel ecffrefh If-lrk-)rmll-knefﬂyl andthnebxy, IR4 |Baele6ted$r©he5;eldnfethymdrhd F, 4,

met hyl , and net hox¥nqﬁg | selected fr thoxy, mis

yl, d
T n S st Ry Iogstosions Cr alky iyt Cas kpaMldemize Ba om
CF3 met hyl qund tﬁé‘gaﬂﬁgﬁ%ﬁd to walchsth&é%qggétﬁ%ﬂn (97 cglélﬁglkr ; n({l%}__b( R3 is

selected fromH, F, O, t hyl met h ox& R4 is selec

met hyl , 10ands QeYh%QyZ 50 & i Séiecptgd iromaHdC meiyl FOI, and maﬁfcmweﬁdesnt | Y
el Sct e, | SflBktom MR ). R il ol 3y abfery | G2
C3_7cycl oal lyethaxy, Raﬁ&s&iqt;teczﬁomac@lcm@mykphdmethnxseahdﬂa ander are
C5Touet oo ilsashal AR ot . B TRl e P L gt g RS
R8 and R9 f aikenylcki2; Caqrcycloerlkyln% i oycdoaiitoxtyn€s.adyohoalkyl-C4.7alkyl,
15  Caycycloalkyl-Cq.7alkoxy, Cazcycloalkyloxy-Ci.salkyl, and
Cs.reycloalkyloxy-Cq-7alkoxy; (ff) Xis O, Yis O or S, Z is O, Ry is selected from H,
CF3, methyl, Cl, and methoxy, R: is selected from H, Cl, and methyl, Rz is
selected from H, F, Cl, methyl, and methoxy, R4 is selected from F, Cl, methyl,
and methoxy, mis 1,and nis 1; (gg) XisO,Yis O or S, Zis O, Ry is selected
20 from H, CF3, methyl, Cl, and methoxy, Rz is selected from H, Cl, and methyl, R3
is selected from H, F, Cl, methyl, and methoxy, R4 is selected from F, CI, methyl,
and methoxy, mis 1, nis 1, and Rs and Rg are independently selected from halo,
phenyl, C1.g alkyl, C1.g alkoxy, C..g alkenyl, C».g alkenyloxy, Ca.7 cycloalkyl, Ca.7
cycloalkoxy, Cs.zcycloalkyl-C17alkyl, Cs.7cycloalkyl-Cq.7alkxoy,
25  Carcycloalkyloxy-Cqgalkyl, and Cs.zcycloalkyloxy-Cq.ralkoxy; (hh) Rs and Rg are
Ci.4 alkyl; (ii) Rs and Rg are methyi; (jj) Rs and Rg are both methyl, both X and Z
are O, R;is H, and Rg and Rgform =CHa; or combinations of the above.

Compounds of the present invention further can be selected from:
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i e e R M st e o

Compounds of the present invention further can be selected from
2006/ 031969 PCT/ US2005/032938 0 HOO I \ / CF3 OJ Conpound 1 2-Methyl -

17 WO

{2-methyl -4-[2-(4-trifluoromethyl-phenoxynet hyl )
al | yl sul f anybhods/esiagxy} - propionic acid O HOO | I (ﬁ,/ s?ﬁ’d%?ﬂ?{i 2
2- Met hyl -2- {2-methyl -4-[2-(4-trifluoromnethoxy- phenoxyrre Y

al Iyl sul fanyl ] -phenoxy}-propionic acid O HOOI \ / | C
4-1 2- (4- Chl or o- phenoxynet hyl ) -al | yl sul fanyl ] -

2- et hyl

- phenoxy}-2-net hyl -propionic acid O7~ Ol \ / | C
G Conmpound 4 2- {4-[2-(3, 4-Dichloro-phenoxynet hyl ) - a] I yI suI fanyl] -

2- et hyl - phenoxy} - 2- net hyl - propl/ﬁ;%c aill d oj HJOj~OI
/©/CF3

Compound 1

Compound 3 2- {

HO "k S *~)r

CF3

2-Methyl-2-{2-methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-

allylsulfanyl]-phenoxy} -propionic acid

" O)JX \é\ /©/0CF3

Compound 2

2-Methyl-2- {2-methyl-4-[2-(4-trifluoromethoxy-phenoxymethyl)-

allylsulfanyl]-phenoxy}-propionic acid

HO&O\@S/\“/\O /@ﬂ

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

PR L

Compound 4

2-{4-[2-(3,4-Dichloro-phenoxymethyl)-allylsulfanyl]-

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

Hoﬂx @ Q

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

Compound 6
2-{4-[2-(4-Isopropyl-phenoxymethyl)-allylsulfanyl]-
2-methyl-phenoxy }-2-methyl-propionic acid

18
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Conpound 5 2- (4-[2-(3-Fluoro-4-trifluoronethyl-phenoxynethyl) -

al Iyl sul fanyl ] -2-net hyl - phenoxy}-2-nethyl-propionic acid OHOO I \ / S-O\
Compound 6 2- {4-[2-(4-1sopropyl-phenoxynet hyl)-allylsul fanyl]-

2- met hyl - ph@emgeyospsoet hyl - propi onic acid 18 WO 2006/ 03 ﬁ?@ $2005/032938

PCT/ US20051032938 O HOO I \ CF3 / | Conmpound 7 2-Meth g

(2-methyl -4-[2-(4-trifluoronethyl - phenoxynet hyl ) -

al I yl oxy] - phenoxy}-propionic acid O HOO 61-- OCF3 Conpound 8 2-Met hyl -
{2-methyl -4-[2-(4-trifluoronethoxy- phenoxynethyl)

al I yl oxy] - phenoxy}-propionic acid 0 HOO | | d Conpound 9 2-

{4-]2-(4-Chl oro- phenoxynethyl) I1ylo y] 2 nethyl

phenoxy} - 2- met hyl - propi oni c ﬁ@ | CFa
Compound 7

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

HOJX @ /©/ocF3

Compound 8
2-Methyl-2-{2-methyl-4-[2-(4-trifluoromethoxy-phenoxymethyl)-
allyloxy]-phenoxy} -propionic acid

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

m&o@m@:

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

PR L

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

Aoty o

Compound 12
2-{4-[2-(4-Isopropyl-phenoxymethyl)-allyloxy]-2-
methyl-phenoxy}-2-methyl-propionic acid

19



Conpound 10 2- {4-[2-(3,4-D chloro-phenoxynethyl)-allyl oxy]-2-

nmet hyl - phenoxy} - 2-net hyl -propionic acid O HOO/ | OF3 Conpound 11 2-
{4-[2-(3 -Fluoro-4-trifluoronethyl-phenoxynethyl)-allyl oxy]-

2- et hyl - phgouisls@dsgret hyl - propionic acid O HOXX O | / pGonRdingheld
2-{4-[2-(4-1sopropyl -phenoxynet hyl ) -al | yl oxy] -2

nmet hyl - phenoxy} - 2-net hyl -propionic acid 19 WO 2006/ 031969 PCT/ US2005/ 032938
A preferred conmpound is listed in Table 1: Table 1 Conpound Number Structure
HOC OCF 2/\ I\ / 1 3 5 The pharmaceutical conpounds of the invention

I ncl ude a pharmaceutical conposition conprising a pharmaceutically

accept abl e car r Aerefandd aompopadiisdistedicin Tableeld above. \Were the conpounds
according to this invention have at Jgelgst one chiral 10 center, they may
accordingly exist as enantioners. Whe? edhe conpounds possess two or nore
chiral certers, tﬁex@&gﬁ_‘ additjfonalTy exist as diastéreomers. 1[It 1S t(0]be

under st ood t h&PMRPH Begoners and ni xtures theF¥8r€are enconpassed
within the scope of the present invention Furthernore sone of

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

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

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

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

20 The invention provides the disclosed compounds and closely related,
pharmaceutically acceptable forms of the disclosed compounds, such as salts,
esters, amides, hydrates or solvated forms thereof; masked or protected forms;
and racemic mixtures, or enantiomerically or optically pure forms.
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the crystalline forns for the conpounds may exi st as pol ynorphs and as such
15 are intended to be included in the present invention. In addition, sone
of the conpounds may form solvates with water (i.e., hydrates) or conmon
organi c soveQemwee31vend such sol vates are al so i ntended tpeThg2008089%Rssed
within the scope of this invention. 20 The invention provides the disclosed
conpounds and closely related, pharmaceutically acceptable forns of the

di scl osed conpounds, such as salts, esters, am des, hydrates or sol vated
forms thereof; masked or protected forms; and racem c m xtures, or
enantionerically or optically pure forns. 20 WD 2006/ 031969

PCT/ US2005/ oszgébamﬂ:auh%lmpc@mblg satie @stern| andsamnides ingdiderearbaiytetani des

el ude canagd gL, alkiioefdudiy, d-RotBtdshl, iRl BBhaNE nefiyeiet o 0ar vl

or non-aromat i et eroc 0 aci on sa , ester and am des
whi ch ar e wmino acid additisosalts, @stelnaramﬁlarmMeSWhtchtar@wnbimaa reasohalyé cal | y

effective tac the 5 ti sof nts W t hout
undue t oxi %@ﬁ@fﬁ”‘s&?ﬂ aPF’%ﬁn IEWH%QWF&}?OSH% & ?Pé%‘gﬁvﬁtb Ve salts

i nc: ude Shyd}s&iﬁsmﬂpdﬁclentbmﬁkhoaﬁlhrmuledaﬂmwirﬁﬁ'tlen d@laﬁé&gﬂca:tesportm)sv trate, bacet ate,
oxal ate, valerate, ol eate mta st ea orat e, enzoat e,
| act at e, p%@fﬁﬁp@ tive salls E‘PE’% ay#@m'dﬁahxeﬁ?%'mrﬁqﬁwﬁ%t% nat e,
tartrate, DR, fb)bbf’ét@ oxaRite, |v%1é?ate96l%§féhﬁ%ﬁ@§’é %tea'rétﬁt l'aQFHtQ NfYrste, @and 10

| auryl sul fonate. These may i ncl ud and al kali earth cations

such as s@Qnmﬁteda@tatﬁspbmpr@sﬁ @wﬁteaqmatﬁa@ﬁlsgtaumma@twuccmtenon t oxi c
amoni um &*@Leeﬁgéﬁtﬁg %ﬂﬂoﬁ%tagﬁtg%bﬁdqﬁorﬁfgrbr@s tetramet hyl

anmoni um et IFam ne am ne. See exanple, S. M
Ber ge, 18t éaurylsulfdmte n’étmtma;ainc@dbtaﬂsa’h rﬂetalFamirafkal&arth cationF su@bad - 19, which

e R s L i R
primary Cl gaatemary asmmordsmaand asérecsatiany sdéh 43 tefraaidityll prmmormea, Secondary
ol ot 1 e cOMRAYATITG: HHBYamSnand AbgaHe: See example, S. Barge, &t al, "¢
“Pharmaceutical Salts,” J. Pharm. Sci., 1977, 66:1-19, which is incorporated
15  herein by reference. Representative pharmaceutically acceptable amides of the
invention include those derived from ammonia, primary C1.¢ alkyl amines and
secondary di(C1.¢ alkyl) amines. Secondary amines include 5- or 6-membered
heterocyclic or heteroaromatic ring moieties containing at least one nitrogen
atom and optionally between 1 and 2 additional heteroatoms. Preferred amides
20 are derived from ammonia, C4-3 alkyl primary amines, and di(C+2 alkyl)amines.
Representative pharmaceutically acceptable esters of the invention include C.7
alkyl, Cs.7 cycloalkyl, phenyl, and phenyl(C1. )alkyl esters. Preferred esters
include methyl esters.

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

30 theinvention.
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atom and optionally between 1 and 2 additional heteroatons. Preferred am des
20 are derived fromamonia, ClL_3 alkyl primary amnes, and di (C _2

al kyl )am nes. Representative pharnaceutically acceptable esters of the

i nvention iwead3@k97 al kyl, C5_7 cycloal kyl, phenyl, pafu§laeishdssl. 6

)al kyl esters. Preferred esters include nethyl esters. 25 The i1nvention

al so includes disclosed conpounds having one or nore functional groups
(e.g., amno, or carboxyl) nasked by a protecting group. Some of these
masked or protected conpounds are pharmaceutically acceptable; others wll
be useful as Interrredl at es S nthetic internedi ates and processes disclosed
herein, andd¥DREXYAAROTESTING Sof , are also within the scope of 30 the
i nvention. 21 WD 2006/ 031969 PCT/ U82005/ 032938 HYDROXYL PROTECTI NG GROUPS
Protection for the hydroxyl group includes nethyl ethers, substituted

met hyl ethers, Sftlblebiidmtoemedtydy¢xyégiwp3nclwddsahémylahaensuﬂstlmtédars and silyl

ethers. 5 Substituted h t s Ex s, of stitute t hyl ethers
“hel ude ot RYENHRER, PLSTN s bR FORILES BerT Plhetr ety Sher.

(phenyl & net hyl si |l yl ) met hoxynet hyl, benzyl oxymnet hyl ,

p- met hoxybenzyl oxynet hyl ,  (4- net hoxyphenoxy) met hyl, 10 guai acol net hyl ,

t - but oxynet hyl , M@MM&@I . siloxymethyl, 2-methoxyethoxymet hyl,
2,2,2-trichl or ogd éﬁf%bsmmea(nzetﬁwémé}enmﬁ@rﬂefhgakymethYI

2- (tr| met hyl S|I2}/m ) et hoxynet hyl', tetrahydropyranyl br onot et r ahydr opyr anyl ,

t et r ahydr ot mehyliiemethyl, ibuty!t l@meélml(aherwlmemwﬁelwmgvamawyur opyr anyl ,

4- met hoxyt S- di d
151 (22 c e eiyl BheR s Bkeh | LB H AR . 2y
t et r ahyHr of gurasanplmethygl t—bﬂpdymeﬂhybmpeatgriyloamemyls snl&ey;rzﬂetﬁylﬁ 7, 7a- oct ahyd
ro-7,8, 8-ty né':f‘ﬁ&\{llet_hgxgrﬁet P%’b"ﬁ’ ?rlcﬁ)oroethoxymetxyl bis(2-chloroethoxy)methyi,

2-(trimethylsilyl)ethoxymethyl, tetrahydropyranyl, 3-bromotetrahydropyranyi,

tetrahydrothiopyranyl, 1-methoxycyclohexyl, 4-methoxytetrahydropyranyl,
4-methoxytetrahydrothiopyranyl, 4-methoxytetrahydrothiopyranyl S,S-dioxido,
15 1-[(2-chloro-4-methyl)phenyl]-4-methoxypiperidin-4-yl, 1,4-dioxan-2-yl,
tetrahydrofuranyl, tetrahydrothiofuranyl and
2,3,3a,4,5,6,7,7a-octahydro-7,8,8-trimethyl-4,7-methanobenzofuran-2-yl.

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

1-(2-chloroethoxy)ethyl, 1-methyl-1-methoxyethyl, 1-methyl-1-benzyloxyethyl,
1-methyl-1-benzyloxy-2-fluoroethyl, 2,2,2-trichloroethyl, 2-trimethylsilylethyl,
2-(phenylselenyl)ethyl, t-butyl, allyl, p-chlorophenyl, p-methoxyphenyl,
2,4-dinitrophenyl, and benzyl.
25
Substituted Benzyl Ethers
Examples of substituted benzyl ethers include p-methoxybenzyl,
3,4-dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, p-halobenzyl,
2,6-dichlorobenzyl, p-cyanobenzyl, p-phenylbenzyl, 2- and 4-picolyl,
30  3-methyl-2-picolyl N-oxido, diphenylmethyl, p, p’-dinitrobenzhydryl,
5-dibenzosuberyl, triphenylmethyl, a-naphthyldiphenylmethyl,
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Substituted Ethyl Ethers 20 Exanples of substituted ethyl ethers include
1- et hoxyet hyl, 1-(2-chloroethoxy)ethyl, 1-nethyl-I-nmethoxyethyl,

1- net hyl - 1- benzyl ox ethyl, 1- nethyl-l-benzyloxy 2-fl uoroet hyl,

2,2, 2- trlchWHPHéWﬁV%” 2-trimethylsilylethyl, 2-(phenyl s@CE&musksnizyss,

t- butyI allyl, p-chl orophenyl, p- nethoxyphenyl, 2, 4-di ni trophenyl, and
benzyl . 25 Substituted Benzvl Ethers Exanpl es of substituted benzyl ethers
i ncl ude p-met hoxybenzyl, 3, 4-di met hoxybenzyl, o-nitrobenzyl, p-nitrobenzyl,
p- hal obenzyl, 2, 6-di chl orobenzyl, p- cyanobenzyl phenylbenzyl, 2- and

4- |yl d t h ,
(LR R TR e Sl N N h%vpﬁﬁ@%hﬁawﬂfﬂtﬁ L
ht hyl d SpiRiAc F@Qﬁ)@ ﬁ)é}%,ﬂﬁ
g gfhoxiphgﬁgmﬁﬁwﬁ%)ﬁhw%??g%n@t hoxypﬂeny )phené/l met hyl oy
trl (p met hokgpfetns(4, aelichjoroplathalimidoplenybmethyt.y | oxy) phenyl di phenyl met hyl , 4,

HRURIEIR (F R S PR MR J Tt He )

4 4 4k ) ,
3 (/ ni desol PR e %@?515@4%4’8?1}#&%2%%% eyt |

1, 1- bi s( 4- neHis(¢prhethgxyphenylpt -pyrehytetetiyd, Q-Qchryl t9r—§9 phéhy()@anihenﬂl ) xant henyl ,
S (2Pt o 05BN ety ] EPEEMER 2N, St broTRinBE = 2201

tri met hyl si Byg-diokidoet hyl silyl, trilsopropylsilyl, dlnethyllsopropylsilyl,
di et hyl i sopropyl silyl, dinethylthexylsilyl, t-butyldinethylsilyl,
t-butyl di phenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl,

di phenylget hyl sigiyt gtrepgl t butyl net hoxyphenylsilyl. 15

Examples of silyl ethers include trimethyisilyl, triethyisilyl, triisopropyisilyl,
dimethylisopropyisilyl, diethylisopropylsilyl, dimethylthexylsilyl,
t-butyldimethyisilyl, &-butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl,
diphenylmethylsilyl, and t-butylmethoxyphenylsilyl.

15

Esters

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

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

25

Carbonates .

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

30 p-methoxybenzyl, 3,4-dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, S-benzyl
thiocarbonate, 4-ethoxy-1-naphthyi, and methyl dithiocarbonate.
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Esters 1In addition to ethers, a hydroxyl group may be protected as an
ester. Exanples of esters include formate, benzoylformate, acetate,

chl oroacetate, dichloroacetate, trichloroacetate, trifluoroacetate,

met hoxyacetwi0egocd896a | phenyl met hoxyacet at e, phenoxyacet gicqyus2005/032938

p- chl orophenoxyacet ate, p-P-phenyl acetate, 3-phenyl propionate,

4- oxopent anoat e(l evul i nate), 4, 4-(ethyl enedithio)pentanoate, pival oate,
adanmant oate, crotonate, 4-nethoxycrotonate, benzoate, p-phenyl benzoate,

2,4,6-trinmethyl benzoate(nmesitoate) 25 Carbonates Exanples of carbonates

i nclude nethyl, 9-fluorenyl nethyl, ethyl, 2,2,2-trichloroethyl,
2-(trimethylsilyl)ethyl, 2-(phenylsulfonyl)ethyl,

2-(triphenyl phogggg@!@!g% hﬁ , isobutyl, vinyl, allyl, p-nitrophenyl, benzyl,
30 p- net hoxyben t hoxybenzyl, o-nitrobenzyl, p-nitrobenzyl,

S-benzyl thi oc&nthpmse),f aésneﬁehtueavbge\ammdb)z-mdamhmtéml-azaﬂdbhtmar bonat e.

WO 2006/ 031969 PCT/ 938 . Assi st eavage Exanpl es of assisted
cl eavage |n‘€ 88 '?eﬁf %‘F d'ﬁ’r%{ﬁ?'aﬁﬁéﬂ)?ﬁ'gp@te

4-ni tro-s4- @khﬁ&l@@rﬁ&e@a@@@r&}a@%@n&nwmtha*@aﬁﬂmcﬂmaté

2-fornyl benzenesul f onat | 't hi onet hoxy) et hyl carbonate,
4- (met hyl t H- @ﬂﬁih%ﬂ@mﬁhewa@fwtw@dz (methwiniemethmeretiybkanzprtebenz oat e.

M scel | aneous Esters Exanples of m scell aneous esters include 10
2, 6-di chl or o- 4- met hyl phenoxyacet at e,

2, 6-di chl or o- 4- Miscellanepbusdistenset hyI butyI )phenoxyacet at e,
2 4oL Lo e oY RIS R g, o 00 eyl acet ate
10  2,6-dichloro-4- methylphenoxyacetate
2,6-dichloro-4-(1,1,3,3-tetramethylbutyl)phenoxyacetate,
2,4-bis(1,1-dimethylpropyl)phenoxyacetate, chlorodiphenylacetate, isobutyrate,
monosuccinoate, (E)-2-methyl-2-butenoate(tigloate),
o-(methoxycarbonyl)benzoate, p-P-benzoate, a-naphthoate, nitrate, alkyl
15  N,N,N',N'-tetramethylphosphorodiamidate, N-phenylcarbamate, borate,
dimethylphosphinothioyl, and 2,4-dinitrophenylsulfenate

Sulfonates

Examples of sulfonates include sulfate, methanesulfonate(mesylate),
20 benzylsulfonate, and tosylate.

AMINO PROTECTING GROUPS

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

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

30
Carbamates

24
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o- (et hoxycar bonyl ) benzoat e, p-P-benzoate, a-naphthoate, nitrate, alkyl 15
N, N, N, N -tetranet hyl phosphorodi am date, N phenyl carbanmate, borate,

di met hyl phosphi not hi oyl , and 2, 4-di ni trophenyl sul fenate Sul fonates Exanpl es
of sul f onatwe 2008ebwee sul fate, nethanesul fonate(nmesyl at §orpsafhsnzzoss

benzyl sul fonate, and tosylate. AM NO PROTECTI NG GROUPS Protection tor the
am no group includes carbamates, am des, and special 25 -NH protective
groups. Exanpl es of carbanmates include nethyl and ethyl carbamates,
substituted ethyl carbamates, assisted cl eavage carbamates, photol ytic

cl eavage carbamates, urea-type derivatives, and m scel |l aneous carbanates.
30 Carbamat es 2Exauopies @b nedidaad eyl tishamaied3addd: mekyhpheésthyf, net hyl and

et hyl carb tes inclu and et hvl, 9-fl| uor enyl met hyl

o (3 sul f o g Pt By g8 SRty o4 (RSP HBRmetny

2, 7-di -t - bt Joi-F8t Y1 40+( 10,4 Oidivs@-10)1 0,00 10-tdtPaityaiatibyshitayillmedatand ) | met hyl,
and 4- met hoxy henac¥] 5 Substituted Ethyl Exanples of substituted ethyl
car bamat es SWENQUPIENECY. ¢ i chi or oet hyl, 2-trinmethylsilylethyl,

2- phenylset hyl , 1-(1-adamantyl)-1-net hyI ethyl, 1, 1-dinethyl-2-hal oet hyl,
1, 1-di methyl -2, 2-di bronoet hyl, 10 1, 1-di net hyI 2,2,2-trichl oroethyl,

1- met hyl -1-(4 bSubstityted|Btevlhy| ,  1- (3, 5-di - t - but yl phenyl ) - 1- met hyl et hyl ,

(2 o & o by G BRI PR Y P
8- qui nol yl ,2 mmwwmyemy;hé?-phbnygdthyl 1- (1 -adamantyl)-1-methylethyl,
1,1-dimethyl-2-haloethyl, 1,1-dimethyl-2,2-dibromoethyl,

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

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

diphenylmethyl.

Assisted Cleavage
Examples of assisted cleavage include 2-methylthioethyl,

20 2-methylsulfonylethyl, 2-(p-toluenesulfonyl)ethyl, [2-(1,3-dithianyl)Jmethyl,
4-methyithiophenyl, 2,4-dimethylthiophenyl, 2-phosphonioethyl,
2-triphenylphosphonioisopropyl, 1,1-dimethyl-2-cyanoethyl,
m-chloro-p-acyloxybenzyl, p(dihydroxyboryl)benzyl, 5-benzisoxazolylmethyl, and
2-(trifluoromethyl)-6-chromonylmethyl.

25
Photolvtic Cleavage
Examples of photolytic cleavage include m-nitrophenyl,
3,5-dimethoxybenzyl, o-nitrobenzyl, 3,4-dimethoxy-6-nitrobenzyl, and
phenyl(o-nitrophenyl)methyl.
30

Urea-Type Derivatives

25



al kyl di t hi o, benzy), p-nethoxybenzyl, p-nitrobenzyl, p-bronobenzyl, 15

p- chl or obenzyl, 2, 4-dichl orobenzyl, 4-nethyl sulfinyl benzyl, 9-anthryl nethyl
and di phenyl nethyl. Assisted C eavage Exanpl es of assisted cl eavage incl ude
2- net hyl t hi§enpslo31980 2- net hyl sul fonyl et hyl , 2-(p-t ol uernaguid200350b088 hyl ,
[2-(1,3-dithianyl)]methyl, 4-nethylthiophenyl, 2,4-dinethylthiophenyl,

2- phosphoni oet hyl ,  2-tri phenyl phosphoni oi sopropyl,

1, 1- di met hyl - 2- cyanoet hyl, m chl oro- p-acyl oxybenzyl ,

p- (di hydr oxyboryl ) benzyl, 5- benzisoxazolylnethyl and

2-(trifluoronethyl)-6-ch rononyl net %@q 25 Photol tic Cl eavage Exarrpl es of
photol ytic clea E‘Pﬂ%fdtﬂ%a pgi deriy yincludesphengihiazind X @esarbenyl

Yoty - aoy b PRI Efé‘@%%’&y&a%@?ig%ﬁé‘ﬁ%ﬁ eBlshatngese

Exanpl es of urea- type derivatives include phenot hi azinyl -(10)-carbonyl

derivative, N -p-t II uenes&I f onyl am nocar bonyl, and
N - phenyl ani not Mﬁ%ﬁ——b@ﬁé&a | aneous Carbanmates 5 Exanpl es of
m scel | apeous ceﬂxbmwsaﬁ rhig€éliafieolis @a”fbbmaﬁsb@dﬂdd t-arhill, Sassregmat e,
p- cyanobenz% %ycl obut cycl ohexly cycl opentyl, cyclopropyl nethyl,
p- decyl oxyb H’E?'I amate, éfa@ﬁ erat IﬁYPObUt:Z' E‘y‘HP'Pﬁé%yh@)@ea?erﬁlnyl vinyl ,
0- (N, N-di meg h B% l, dii imethyl,
1, 1- di met hy|Mp%|?§|dnyd 7 e Iglar oxam do) propyl . L. 1- di met hyl propynyl, 10
di (2- pyri dy2.2emaiipxycaraqnyly Irmtmurdlmgthyb@mxnmldowgwbr nyl, isobutyl,
I soni cotinyj 4_ utyI
ot Cycf Oﬁgﬁeﬁ‘@l L3 NI@ER\REN b aZMiBETRFRyI, 111 BRIV AN!
10 d|(2-pyrldyl)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-methyi-1-(p-phenylazophenyl)ethyl, 1-methyl-1-phenylethyl,

1-methyl-1-(4-pyridyl)ethyl, phenyl, p-(phenylazo)benzyl, 2,4,6-tri-t-butylphenyl,
15  4~(trimethylammonium)benzyl, and 2,4,6-trimethylbenzyl.

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

N-benzoylphenylalanyl derivative, N-benzoyl, N-p-phenylbenzoyl.

Assisted Cleavage

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

30 N-o-nitrobenzoyl, N-o-(benzoyloxymethyl)benzoyl, and
4,5-diphenyl-3-oxazolin-2-one.
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1- et hyl -1 -cycl opropyl met hyl , 1-net hyl - 1- (3, 5-di net hoxyphenyl ) et hyl,

1- met hyl - 1- (p- phenyl azophenyl ) et hyi, 1-nethyl -1-phenyl et hyl,

1-net hyl - 1- (4-pyridyl)ethyl, phenyl, p-(phenylazo)benzyl,
2,4,6-tri-twouaboghophenyl, 15 4-(trimethyl anmmoni um benzylperARBo0s/032938
2,4,6-trinmethyl benzyl. Exanpl es of am des include: Amdes 20 N-fornyl,
N-acetyl, N-chloroacetyl, N-trichloroacetyl, Ntrifluoroacetyl,

N- phenyl acetyl, N 3-phenyl propi onyl, N-picolinoyl, N 3-pyridylcarboxam de,
N- benzoyl phenyl al anyl derivative, N-benzoyl, N p-phenyl benzoyl. Assisted
Cl eavage 25 N-o-nitrophenyl acetyl, N-o0-nitrophenoxyacetyl, N-acetoacetyl,
(N -dithi obenzyl oxycar bonyl am no) acetyl, N- 3-(p-hydroxyphenyl) propionyl,

N 3ot SRR, Bl a2 ot T2 (2 L oBhenoy) propl onyl,

N- 3- met hyl - 3- ni N-plithaljmide, NMithiasuteioayl MaiBgibherymalebyl, net hi oni ne
derivative, N 0-ni.tro ayl , - (benzoyl oxynet hyl ) benzpyl , and 4,5-d

i phenyl - 3- d&%g%ﬂ'mW}ﬁpgwiﬁ,qﬁé¥%%ﬁa%§w@g%lylpé%@ﬁé@%@f%gﬂ Cyclic Inide
Der i vat isvess-Shydffituied i [B.dimetHyi-di3 SrrizHEvdcHaxhn-20brd, B-diibeitatsd mal eoyl

N2, 5- di met hgl pyrrolél , N-1,1,4 4-tetranethyl disilylazacycl opentane adduct,
5 5-subst i t Lig€ibenzg-13 Sdripzacyslohexan-2:one 1-sWestiifed- one, 5-substituted

1, 3-di benzyd £ L3 D at ki ycl ohexan- 2- one, and 1-substituted
3, 5-di ni troég%@tﬁ%{@ﬁé PECI AL - NH PROTECTI VE GROUPS 10 Exanpl es of
special NH protective groups include N A kyl and N-Aryl Am nes

SPECIAL —~ NH PROTECTIVE GROUPS

10

Examples of special NH protective groups inciude

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

15  N-(1-isopropyl-4-nitro-2-oxo-3-pyrrolin-3-yl), quaternary ammonium salts,
N-benzyl, N-di(4-methoxyphenyl)methyl, N-5-dibenzosuberyl, N-triphenyimethyl,
N-(4-methoxyphenyl)diphenylmethyl, N-9-phenylfluorenyl,
N-2,7-dichloro-9-fluorenylmethylene, N-ferrocenyimethyl, and N-2-picolylamine

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

PROTECTION FOR THE CARBOXYL GROUP

Esters
Examples of esters include formate, benzoylformate, acetate,
30 trichloroacetate, trifluoroacetate, methoxyacetate, phenoxyacetate,

p-chlorophenoxyacetate, benzoate.
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N-nethyl, Nailyl, N[2-(trimethylsilyl)ethoxy]nmethyl, N 3-acetoxypropyl,
15 N-(1-isopropyl-4-nitro-2-o0xo0-3-pyrrolin-3-yl), quaternary amoni um salts,
N- benzyl, N-di (4- nmet hoxyphenyl ) net hyl, N-5-di benzosuber yI

N-t ri phenylwethsloz1960N- ( 4- met hoxyphenyl ) di phenyl et hyl , Ww&khyor enyl ,
N-2, 7-di chl oro-9-fl uorenyl net hyl ene, N-ferrocenyl met hyI

N-2-picolylamne N -oxide. 20 Imne Derivatives

N1, 1-di et hyl t hi onet hyl ene, N-benzylidene, N p-nethoxybenzylidene,

N-di phenyl et hyl ene, N-[(2-pyridyl)nesityl]methylene, and N-(N

, N -di met hyl am nonet hyl ene). 25 PROTECTI ON FOR THE CARBOXYL GROUP Esters
Exanpl es of esters include fornmate, benzoylformate, acetate, 30

trichl oroacet at g ! %tit'l !f ldff@r!ﬁg@ttg{se nmet hoxyacet at e, phenoxyacet at e,

p- chl or ophenoxy 27 WD 2006/ 031969 PCT/ US2005/ 032938
Su?ist i tut efl Met I&ylamﬁwseijuEﬂ&n@Heﬁetbﬂ estdbs Includeaiflugremyiinettst,er s i ncl ude

9 uor eny

th thylth hyd |
t et r ahydr of'U?thﬂ%Xmetgy @F}%&W@n&ﬂhﬁf%ﬁ%ﬁ ﬂ@é?'?\\ﬁﬂ ePF%nge[ ﬁgi;ﬁg%/hyl ,
benzyl oxy mehétybxythsdafethyl, 2-& nﬁl"eﬂ%ﬂﬂwmhetw BArBYIoRYA er@?b/bhenacyl

p- met hoxyphenacyl car boxam donet hyl ;| ht hal i m do
2- Subst i t utesbromaphenaey, ex-meﬂwlmmyles-mh@cyp eraadyt, @aehmxewqam@bylers i ncl ude

2,2,2-tri Ch%@tr’ﬁﬁ‘%y"f'@%bé{ﬁl oethyl, wchloroalkyl, 2-(trinethylsilyl)ethyl,

2- met hyl t hi 1 anyl - 2. met hyl , 2-(p-nitrophenyl sul fenyl)ethyl,
2- (p-tol uenesul fonyl) et hyl,

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

2-haloethyl, w-~chloroalkyl, 2-(trimethylsilyl)ethyl, 2-methylthioethyl,
1,3-dithianyl-2-methyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-(p-toluenesulfonyl)ethyl,
2-(2'-pyridyl)ethyl, 2-(diphenyiphosphino)ethyl, 1-methyl-1-phenylethyl, f-butyl,
cyclopentyl, cyclohexyl, allyl, 3-buten-1-yl, 4-(trimethylsilyl)-2-buten-1-yl,

15 cinnamyl, a-methylcinnamyl, phenyi, p-(methylmercapto)phenyl and benzy!.

Substituted Benzyl Esters
Examples of substituted benzyl esters include triphenylmethyl,

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

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

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

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

30 Activated Esters
Examples of activated esters include thiols.
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2-(2'-pyridyl)ethyl, 2-(diphenyl phosphi no)ethyl, 1-nethyl-I-phenylethyl,
t-butyl, cyclopentyl, cyclohexyl, ally[, 3-buten-I|-A,
4-(trinmethylsilyl)-2-buten-1-yl, 15 cinnanyl, a-nethylcinnanyl, phenyl,

p- (et hyl nave agev/03ipévenyl and benzyl. Substituted Benzylpclkalsedosoksspl es of
substituted benzyl esters include triphenylnethyl, diphenyl nethyl,

bi s(o-ni trophenyl)nmethyl, 9-anthryl nmethyl, 20 2-(9, 10-di oxo) ant hryl net hyl ,
5-di benzosuberyl, 1-pyrenylnmethyl, 2-(trifluoronethyl)-6-chronyl nethyl,
2,4,6-trinmethyl benzyl, p-bronobenzyl, o-nitrobenzyl, p-nitrobenzyl,

p- met hoxybenzyl, 2, 6-di net hoxybenzyl, 4-(nmethylsulfinyl)benzyl,

4-sul f obenzyl, piperonyl, 4-picolyl and p-P-benzyl. 25 Silyl Esters
Exanpl es of si | [ rimethylsilyl, triethylsilyl,

t - but yl di met hy i ﬁéﬁé&srﬁ&l f’%thwsuw phenyl di met hyl silyl and

di -t-butyl rret h{ﬁb(annpleﬁlafnﬂsr:eﬂaneowstdsdlvmesnmhlﬁieamzemsof activated esters

i nclude th 2006 9 US2005/ 032938 M |1
:Dg(r:i \ljat(:ai velszgﬂﬁ%{#p%gég%mﬁ? s‘%%'%}]ﬂ?%@& 0‘8@?8' N&Pes i ncl udzchaggﬁggs
2-al kyl 51, ?u-aikﬁzm)'tonﬂe,srméxcﬂéde& ofh@¥sters, BheniAgrdupdantes,

5-al kyl - 4- oxo X ortho esters, phenyl group and
pent aani no@@ﬂ@aﬂlm‘?qoﬁaﬁé 0(fﬁ(pe’Stannyl Esters Exanpl es of stannyl esters

include triethylstannyl and tri-n-butylstannyl. 10 C. Synthesis The
i nvention provides methods of meking the disclosed conpounds according to
traditional org&tamykEsiereti c nmet hods as wel | as matrix or

Examples of stanny] esters include triethylstannyl and tri-n-butylstannyl.

10
C. Synthesis

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

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

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

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

using methods known from the art.
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15 conbinatorial synthetic nethods. Schenes A through G describe suggested

synthetic routes. Using these Schenes, the guidelines below and the

exanples, a person of skill in the art may devel op anal ogous or simlar

met hods f orwa 2@ieens conpound that are within the i nventpcgygs20dessgret hods

are representative of the preferred synthetic schenmes, but are not to be

construed as limting the scope of 20 the invention. One skilled in the art

will recognize that synthesis of the conpounds of the present invention may

be effected by purchasing an internediate or protected internediate

conpounds described in any of the schenmes disclosed herein. One 25 skilled

inthe art will further recognize that during any of the processes for

preparation of i i i it . necessary

Bl or desi r abl S1Est BERRESsebTal 1B pRAEPAIRh dRIE b BRnds Bl T e

nol ecul es to®inventivedgivd Hses tomixtlre ofisterenisindry, theae isoafers nraydiat | onal

protecting groups such as those, described in "Protective Gpups in Oganic

Synt hesi o° Sepaipd ey Syvenlanalkrinicles slenee aisbaraiva chramatGesaBY oS be

renoved sat DH@@#@?%&?r@S@reded&ﬁnﬁ%hﬁ?@r keI af éritiftibersiby b9 VO

2006/ 031969 PCT/ US2005/ 052938 Were the processes for_the preparation of

t he conpouriierased sithgrity enantiespaciicsynthesis @ by resaldiang Thiegamproupfls

st ereoi so i ; ty chni ques
MEhay, fér@%ﬁg?]eﬁ %@(ﬁoﬂ?@a’ w}i}fth%ﬁgceﬁ{géﬁéﬂs *é)ﬁaﬁf?d?ﬁ&‘% qﬁe Wdaré

such as prepdrative tograp conpounds nay prepared in
raceni ¢ f orteghniqueisnslich akutak fenmation ofidiasteneoméric paitspy salt formatan. e

Do esor b folrbuR iy b ¢ retivEE B xcthlain of B fR0RMAC Sstefly, 1 o7 S ATPL D
i i i ey e st | 01
Tol | owed brbdipe ATkl M eihaings i be Saayal Sono@mrarlPLe “must il ary.

Al t ernat i veJoyymt.he conpounds may be resol ved using a chiral HPLC col um.

Examples using the prefered synthetic routes include Examples | and Il
15 Compounds analogous to the target compounds of these examples can be made
according to similar routes. The disclosed compounds are useful in basic
research and as pharmaceutical agents as described in the next section.

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

Scheme A
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Exanpl es using the prefered synthetic routes include Exanples I and Il. 15
Conmpounds anal ogous to the target conpounds of these exanples can be nade
according to simlar routes. The disclosed conpounds are useful in basic
research amnwloasspb@sgraceuti cal agents as described in t%f@g&osﬁ%gg on.
General CGuidance 20 A preferred synthesis of Formula (lI) is denponstrated in
Schenes A through G Scheme A 30 WD 2006/ 031969 PCT/ US2005/032938 R, O
Rl. Et 2CC(R5R6)Br CISGBH HO R2 Et0 OR2 base RS R6 / Al A2 ORa ORI

Et 0~ O R2 Reduction EOOR2 R \R6 | /| RR6 1 S02C1 SH A3 A4 In
accordance with Schene A, wherein Rl, R2, RS and R6 are as descri bed above
(except that R5 and %6 do not form Spl ro 6 cypi oal kyl or Spiro 5- or

6- menbered hete y I rﬁi@ Rs b ra v ch A¥&Hcomerci al | y 5
avai | abl e (such as t yr“heor;gl - p opyl phenol ,
2, 3-di net hyl phenol , -chlorophenol 2 3 d hi 8 enol , 2- bronDphenoI and

2- am nophenol ), is pml kylated to for m phenoxyaceAz c aci d et hyl ester A2 wth
a suitable hal oacetic acid ester such as bronvpacetic acid ethyl ester or
2- br ono- 2- et hyl prop| om& acid ethyl ester, |n theRpresence of an

appropriate
Et O/u>< Reduction
6 R5 Rs
SO,CI

In accordance with Scheme A, wherein Ry, Rz, Rs and Rg are as described

above (except that Rs and Rg do not form spiro Cs.¢ cycloalkyl or spiro 5- or
6-membered heterocyclyl), phenol A1, a variety of which are commercially
5 available (such as 3-methylphenol, 2-ethylphenol, 2-propylphenol,

2,3-dimethylphenol, 2-chiorophenol, 2,3-dichlorophenol, 2-bromophenol, and
2-aminophenol), is alkylated to form phenoxyacetic acid ethyl ester A2 with a
suitable haloacetic acid ester such as bromoacetic acid ethyl ester or
2-bromo-2-methyipropionic acid ethyl ester, in the presence of an appropriate

10 base such as: Cs2C03, K2COs3, or NaH, in a suitable solvent such as CH3CN or
THF. Sulfonation of the phenoxyacetic acid ethyl ester A2 with an appropriate
sulfonating agent, such as chlorosulfonic acid, occurs selectively at the para
position to provide 4-chlorosulfonylphenoxyacetic acid ethyl ester A3.
Transformation of the sulfonylchloride A3 to benzenethiol A4 is accomplished

15 using a metal as a reducing agent, such as tin or zinc, in an acidic medium such
as ethanol or dioxane.

In Schemes B, D, and E, Rg and Rg can be selected from, for example, H,
Ci-g alkyl, Co.g alkenyl, phenyl, halo, and cyano.
20
Scheme B
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10 base such as CS2CC3, K2CCB3, or NaH, in a suitable solvent such as CH3CN
or THF. Sul fonation of the phenoxyacetic acid ethyl ester A2 with an
appropriate sulfonating agent, such as chlorosul fonic acid, occurs
sel ecti vel ywatoasher9p@r s position to provide 4-chl or osuld@anydpizpesyacetic
acid ethyl ester A3. Transformation of the sulfonylchloride A3 to
benzenethiol A4 is acconplished 15 using a netal as a reducing agent, such
as tin or zinc, in an acidic nediumsuch as ethanol or dioxane. In Schemes
B, Db and E, R8 and Re can be selected from for example, H Cl_6 al kyl,
C2-3 al kenyl phenyl , hal o, and cyano. 20 Scheme B 31 WO 2006/ 031969
PCT/ US2005/ 0329 4HO| ~ Ra_+ HO-CH DI AD, Ph3P, CHzCI2 H
RB RO r, RR/ B R8 R9 BoA B COR. sz Eakh, ¢ CNRI : t 3N - Et Q2C
oR2 | Ra O iy R R@, CH2C12 00?2 SO R3 RS '
Ra Ester hydrol;@s H2C RS Prs sp I R3 B—E R? R8
8

B-A B-B B-C

2. Cs,C03 CH,CN

1. MsCl, Et;N 2 s Et0,6 O R, Rs

CH,Cl, Eto&o\@& 5 Re S/I\O Rs
R4

HO,C._ O R Ry
Ester hydrolysis z X @: 2
Rs R
5 Re s [ o Rs
B-E R;
Ry Rg

In Scheme B, Mitsunobu reaction of 1,3-diol B-B with phenol B-A provides
alcohol B-C by employing a triarylphosphine such as triphenyiphosphine, and an
5 azodicarbonyl reagent such as diisopropyl azodicarboxyiate, in a suitable solvent
such as THF. Phenoxyacetic acid ethyl ester B-D is obtained in two steps: (1)
conversion of the alcohol B-C to mesylate under standard conditions by

employing methanesulfonyl chloride and triethylamine in an appropriate solvent
such as CHxClz, and (2) alkylation of benzenethiol B-D, prepared according to

10 Scheme A above, with the mesylate intermediate using a suitable base such as
Cs2C03, K2CO3, or NaH, in an appropriate solvent such as CH3CN or THF, under
nitrogen. Under standard saponification conditions phenoxyacetic acid ethyl
ester B-D is converted to acid B-E under nitrogen. The preferred hydrolysis
conditions include using NaOH as a base in an aqueous alcoholic solvent system

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

Scheme C
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In Schenme B, M tsunobu reaction of 1,3-diol B-B with phenol B-A provides
al cohol B-C by enploying a triaryl phosphi ne such as triphenyl phosphi ne, and
an 5 azodi carbonyl reagent such as diisopropyl azodicarboxylate, in a
sui tabl e soVO@/03196¢h as THE Phenoxyacetic acid ethyl esicaiyBedsosdsgPbt ai ned
in two steps: (1) conversion of the alcohol B-C to nmesylate under standard
conditions by enploying nethanesul fonyl chloride and triethylamne in an
appropriate solvent such as CH2Cl 2, and (2) al kylation of benzenethiol B-D,
prepared according to 10 Schene A above, with the nesylate internedi ate
using a suitahle base such as Cs2CO38, K2C03, or NaH, in an appropriate
sol vent such @s Chliepfeautidh, ofi MsCoEteN. thsg r é&ndard saponi fication
condi tions epoxyacetitacird etgylr, es‘tﬁc',B-"Dl oyr?edto acid B-E
under nitrogef. Rrhe preferred hydigl ysis ‘conditionge! ncl ude using NaOH as a
base in an aqu%ﬁus al coholic sol vent system 15 such as wat er-net hanol, or
using LiOH as a bqge in a mlder water-THF system Schene C 32 WD
2006/ 031969 P 52005/ 032938 0 11 k) 0 Msgd,, EfY ,RO OR Ester reduction HO
X OH 3 Mso- -H R 9 9 CHdC ><'BW ] -C OR HOI gR31 EO
0 R BBARRs OX~ ﬁ@s&mo Rs RO Ry , CHBCN CDR R Et®C
. I Ra Cs,C0;3, CHyCN

0\ R2Z R4 Hydrglysis HR2C

Ry R
E102CXO\©R2 /@:R4 Hydrolysis HOZCXO Ro R4
Rs Rg R Rs Rs R
s (o) 3 S 0 3

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

converted to dimesylate C-C by using methanesulfonyl chloride and triethylamine
in an appropriate solvent such as CHyCl;, C-C reacts with phenol B-A in the
presence of a suitable base such as Cs;CO3, K2CO3, or NaH in an appropriate
solvent such as CH3;CN or THF to produce mesylate C-D. Phenoxyacetic acid

10 ethyl ester C-E is obtained by alkylation of benzenethiol A-D, prepared according
to Scheme A above, with the mesylate C-D using a suitable base such as
Cs3C03, K2CO3, or NaH in an appropriate solvent such as CH3CN or THF under
nitrogen. Under standard saponification conditions phenoxyacetic acid ethyl
ester C-E is converted to acid la under nitrogen. The preferred hydrolysis

15 conditions include using NaOH as a base in an agueous alcoholic solvent system |
such as water-methanol, or using LiOH as a base in a milder water-THF system.

Scheme D
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RS Rs/ gam ~ p\ | RBRSab SO\ |l RBRCGCERe RRRT Re ROR7 la In
Schene C, Re and R9 substituted malonate C-A is reduced to propane- 1, 3-diol
C-B by using a suitable reducing agent such as lithium5 al um num hydri de or
di i sobut yl awornwswaideydri de. After propane-1, 3-diol G B igr/60005R538§ tO0

di nesyl ate C- C by using nethanesul fonyl chloride and triethylamne in an
appropriate solvent such as CH2ClI 2, G C reacts with phenol B-Ain the
presence of a suitable base such as Cs2CO3, K2C03, or NaH in an appropriate
sol vent such as CH3CN or THE to produce nesylate C-D. Phenoxyacetic acid 10
ethyl ester C-E is obtained by al kylation of benzenethiol A-D, prepared

according to Sche Rabove, with the nesyl ® D_using a suitable base
such as CSZ@C{}\@ or - REHMSTHES apprap @'- saﬂzéﬁ'%such as CH3CN or
THE under nitkogen.] Underz séiaretasich sapdni _Fc

a

~R —— :
) ti oh conditions phenoxyacetic
acid ethyl esPeP”cR is converted to afid Iafunder nitrogen. The preferred
hydrol ysis 15 conditions include using NaCH as a base in an aqueous

al coholi ¢ sol vent system such wat er - met hangd,, or using LiOH as a base in
a mlder water-THe~syBt e‘f—‘szC7§€ R 33@\4{&%( 31969 PCTLUSRP051032938 R
R4 1. Acid n H\ #8 idatio%f I2R0D32. Est er
Reduction OJPF I3 RY R _L R EtCeCH ( X Effer R4 RZRs\ | R4 3 RS
Re / SH 8R ~ /D€ R BusNF, THF D-D OH Ry

Ry
Oxidation Et02CYO\©:R2 Ra Olefination
ReRo S Rs
D-E e} Ry
R1 R1
EtO2C 0 RZ R4 HOZC o) R2 R4
;<R @i Hydrolysis R>(R
56 S ‘ Ry ——— 5 N6 S l Ra
D-F R
Ra' Rg' 7 RB, Rg' R7

b

In accordance with Scheme D, wherein Rg' and Ry’ are independently
selected from H and C1.g alkyl, aldehyde D-B could be prepared in two steps by
5 methylation of acid D-A using (trimethysilyl)diazomethane as a methylating agent

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

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

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

ethyl ester D-F under standard conditions gives acid Ib.
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R O DDCR7 BudNF, THE DD OH R7 Rt Oxidation Eto2CcO0 R2 R4 A efination
RSRE RBDEOR/ RR R EEOpCORz R4 HO2 RZ R4 R$ | Hydrolysis RSRs / 5\
R3" R/ S\ RB DF RBIRB R7T RB RO R7 |Ib 1In accordance with Scheme D,
wher ei n R8' WaredodRB196ar e i ndependently sel ected from H ang{gsH s?dsﬁék

al dehyde D-B could be prepared in two steps by 5 nmethylation o? acid

using (trinmethysilyl)di azonmet hane as a nethylating agent foll owed by
reduction of the nmethyl ester internediate with a suitable reducing agent
such as diisobutyl al um num hydri de. Al dehyde D-B is transforned to epoxide
D-C by reacting with di nethyl sul fonium nethylide, which is generated
in-situ fromtreatnent of tinethylsulfoniumiodide with a strong base such
as 10 DMSO ani on. Epoxide ring Openbﬁﬁerﬁé D-C with benzenethiol A-Din the
presence of a catalytic anount of tetra Fyl ammoni um f | uori de furnishes

al cohol D-D, which is oxidized to ketone D-E under id oxi dation

condi tions by usin g aceti c anhydri de and dhpe%‘ﬁaﬂxii&ﬁzde. Several types
of olefinatio et & basemy be ca ed out RLOR de al kene D-F. For
exanple, W ctl and‘Ib—’oI ef At rRof _D-FE wi th Thhbe reagent will
all give D 5 na ly, lé‘étpom fical onggf g, ethyl emitTHF F under standard
condi tions gl ved Heid Ib. 34 WO 2006/ 031969 PCT/ US2005/ 032935

EtO C EtO,C._ O R
2 ‘@: Oxidation ¢ Re ‘

Rs R Rs R
5 Mg /Y\ 5 N6 S/\ﬂ/\o Rs

A-D O R7

EtO,C O
Olefination 2 Hydrolysns
Rs Rs /I\
H020
Rs Re /I\ /©i

lc

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

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

15 standard conditions gives acid lc.
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Schemre ERL REQRCOR2 OqgqR3 + 0 / \Cl base "O\ RBRe H~/ SH R7
B-AE-AOE-BR7 Bu4NF, THER R, E®RCOjjR2/ R4 xidation Et02C O & R2
RA R5 ReS~~OR3 Re Re Sr gyp RA-COHR7 AA-DOI R7 R Jdefinatlon EtQ2CX0
/ 1| R R4 HYOW6031%9 Re Re Sp R3 - B-DR- RBRy' R MOGKRA2B4 R5 Re
01 R3 RT RR" Rg Ic 5 Schene E shows another route to prepare acid E-E
as denonstrated in Schene B. In Schenme E, epoxide E-B is obtained by
treatment of phenol B-A wth an appropriate base such as cesium carbonate
foll owed by al kylation with 2-chloromethyl-oxirane E-A. Epoxide ring
opening of E-B with benzenethigpl A- epar ..n Schene A above, In the
presence of a catalytic armunté)c(g‘me%'t%{%hfglﬁﬁ%é nium fl uoride furnishes

al cohol E-C, which is @xidized to ketone E-D under mild axidation

condi tions by usj tic anfyvgrifdesand di iy " sul foxjlde. Several types
. . 180
of ol efi natlon'%? e D ey beé-chr i R, C7 "NMe;
Q oH o) on  EtaN. DMAP
F-A F-B
Rs. Re R4 Rs R Ri
MeOfQCERZ Tetradecane  MeO Ry
S —_— 0
0 254°C
o~ Nwe, © S~ ~NMe;
F-C F-D
R
Rs R6 1
NaOMe, MeOH 100 WACKRZ
© SH
F-E

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

methyl ester F-E.

20 Scheme G
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provi de al kene B-D. For exanple, Wttig reaction and olefination of E-D with
Tebbe reagent will all give B-D. Finally, saponification of ethyl ester B-D
under 15 standard conditions gives acid Ic. 35 WD 2006/ 031969

PCT/ US2005/W0206883198chenme F. Synthesis of F-E R6 R RS Rgthisadsisdokp R2
MOH, H2SO4 MO R2 CIANME2 Ol OH OOH Et3N, DVWP F-A F-B RL RL MO R5 R6
RZ Tetradecane MeOR5 RZ NZZ Ol 0-~-Nwe 254C O 14 S~S\NMe 2 2 F-CF-D R5 R6
R1 NaOve, McOH McORZ 0O SH F-E In accordance with Schene F,

(4- hydroxyphenyl) acetic acid F-A, a variety 5 of which are comercially
avai l abl e (such as 3-brono-4-hydroxyphenyl acetic acid,

3-chl or o- 4- hydr oxyphenyl aceticRragid 3-fl uoro-4- t’ﬁldr oxyphenyl acetic acid,
4- hydr oxy- 3- met hoxyp Riagely cachd.-Rand 4 fo y-@-nitropheny{z acetic
acid), is methylate f orm (€ 4- hiydrbxypheeost "2 aci d ‘ester F-B
i n met hanolmsof <Che” piyésétice of M cuf alsiti ¢ anou Lg aci d such
as sulfuric a®&dRer 1®;hydrochl ggj 6, 8Gicfl. The phegaql ‘?—'Rﬁihgs copverted to
(4- di net hyl t hi 0€8r banoyl oxyphenyl’) acetic acid rre{;]ﬁyl ester F-C by reacting
wi th dinmethylthiocarbapoyl chloride in the presence of sonme appropriate
bases such as trieth friTe and 4- (di et byl am no) pyri di ne. At high

t enper at ur e Hydrelysisheo, range to 300 C, F-Cis rearranged to
R
S 0 3
Id

In Scheme G, acetic acid methyl ester G-A is obtained by alkylation of
benzenethiol F-E, prepared according to Scheme F above, with mesylate C-D
5 using a suitable base such as Cs,COj3, K2CO3, or NaH in an appropriate solvent
such as CH3CN or THF under nitrogen. Under standard saponification conditions
methyl ester G-A is hydrolysed to acid Id.

10
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15 (4-di met hyl car banoyl sul f anyl phenyl ) acetic acid nethyl ester F-Din a

hi gh boiling point solvent such as tetradecane. By treatnent with a

sui tabl e base such as sodium nethoxide F-D is transforned to

(4- mer capt oYY 1%8etic acid methyl ester F-E. 20 SchRERUSB00B2980

2006/ 031969 PCT/ US2005/032938 RS ~ RS R R4 MQ2C &R1 R2 M0 CR2Z R4 2 MsO
ORBRFESHI | Ra Ra/\Rs CGD Cs2C33, CH3CN GA R RO R7 R5 R6 RIt
Hydrolysis HH2CR2 1| R4 S R5 3 RS RO R7 1d In Schene G acetic acid

met hyl ester G A is obtained by al kylation of benzenethiol F-E, prepared
according t F above, with nesylate CGD 5 using a suitable base such
as Cs2CGCs, =—9r NaH in an appropriate solvent such as CH3CN or THE
under nitrogen. Under standard sapogkameiis on conditions nethyl ester GA
is hydrolysed to acid Id. 10 37 WD 2006/ 031969 PCT/ US2005/ 032935 EXAMPLES

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

Scheme 1
o 0
CISOgH o)
Eto/”\/o EtO
SO,Cl
1 _A 1"B, 93%
HC) 7
Sn,
Eto’u\/ ©
EtOH, Dioxane
SH
5 1-C, 98%
0
EtO/U\/ ©
S0,Cl
1-B z

(4-Chlorosulfonyl-2-methyl-phenoxy)-acetic acid ethyl ester
To a flask containing chlorosulfonic acid (15.0 mL, 226 mmol) at 4°C was

added ethyl (2-methylphenoxy)acetate 1-A (10.0 g, 51.6 mmol) slowly. The
mixture was stirred at 4°C for 30 min and room temperature for 2 h, and then

10 poured into ice water. The precipitated white solid was filtered, washed with
water, and dried under vacuum overnight to provide 14.0 g (93%) of 1-B as a
white solid; "H NMR (300 MHz, CDCls) § 7.87-7.84 (m, 2 H), 6.80 (d, J = 9.5 Hz,
1H),4.76(s,2H),4.29(q, J=7.1Hz,2H),237(s,3H),1.31 (t, /J=7.1Hz, 3
H); MS (ES) m/z: 315 (M+Na®).
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Example | HOzCv 01 , I CF3 S-O
{2-Met hyl -4-[2-(4-t(fluoronethyl - phenoxynet hyi)-allyl sul fanyl]-phenoxy}-acet
ic acid Scheme | 0 0 EtO k,O Cl SGBH Et O-0 802C1 1-A 1-B, 93% O S, HC

Et O-0 L Et\oR20iel31969 SH 5 1-C, 98% O EtOx' vO SQZC  Ipd8/US2005/032938

(4- Chl orosul fonyl - 2- met hyl - phenoxy) -acetic acid ethyl ester To a flask
containing chlorosulfonic acid (15.0 nL, 226 mmpl ) at 4C was added et hyl
(2- met hyl phenoxy) acetate 1-A (10.0 g, 51.6 mol) slowy. The m xture was
stirred at 4C for 30 mn and roomtenperature for 2 h, and then 10 poured
into ice water. The precipitated white solid was filtered, washed with

wat er, and dried under vacuum overnijght to|provide 14.0 g (93% of 1-B as a
white solid; 1H NVR (300 MHz, CD@g . 7.84 (m 2 H, 6.80 (d, J =9.5
Hz, | H), 4.76 (s, 2 H, 4.29 (q, J = 7. , 2 H, 2.37 (s, 3 H, 1.31 (t,
J=7.1H, 3 H; M5 (ES) mz: 315 (MiNaty.

(4-Mercapto-2-methyl-phenoxy)-acetic acid ethyl ester
To a solution of 1-B (4.70 g, 16.1 mmol) in EtOH (20 mL) was added a
solution of 4.0 M HCl in dioxane (20 mL) followed by 100 mesh tin powder (9.80
g, 82.6 mmol) portionwise. The mixture was refluxed for 2 h, poured into

5 CHyClyfice (100 mL), and filtered. The filtrate was separated, and the aqueous
layer was extracted with CH2Cl,. The combined organic phases were washed
with water, dried, and concentrated to give 3.56 g (98%) of 1-C as a yellow oil; 'H
NMR (300 MHz, CDCl3) 6 7.14-7.03 (m, 2 H), 6.59 (d, /= 8.4 Hz, 1 H), 4.60 (s, 2
H), 4.25(q, J=7.1 Hz, 2H), 2.24 (s, 3 H), 1.29 (t, J= 7.1 Hz, 3 H).

Scheme 2

CFs DIAD, PhsP, CH,Cl /©/CF3
/©/ +HO/\”/\OH SR kM HO 0
o /\”/\
2-A

50%

2. Cs,CO3 CHCN
1. MsCl, Et;N , Et0,C._0O /©/
e ——————— O
CH.Cl, Eto)l\,o\é\

1-C 2'B 840/0
LIOH, THF, H,0 HOL O\é\ /©/
99%
10 Compound 1
HO/\”/\O
2-A

2-(4-Trifluoromethyl-phenoxymethyl)-prop-2-en-1-ol
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38 WD 2006/ 031969 PCT/ US2005/032938 ~O1 EtO' v OSH 1-C

(4- Mer capt o- 2- net hyl - phenoxy) -acetic acid ethyl ester To a solution of 1-B
(4.70 g, 16.1 mmmol) in EtOH (20 nL) was added a solution of 4.0 MHCl in

di oxane (20votyosfosiokowed by 100 mesh tin powder (9.80 eTAR28)5/55059
portionwi se. The m xture was refluxed for 2 h, poured into 5 CH2Cl 2fice (100
m.), and filtered. The filtrate was separated, and the aqueous |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 1-C as a yellowoil; 1H NW
(300 MHz, CDCI3&87:14-7.03f$ 6.59 (d, J =8.4 Hz, 1 H, 4.60 (s, 2
H, 4.25 (q, J oz mixiyre op4if uozorzathybheeolréﬂ 0g,862mmol), = 7.1 Hz, 3 H).

Groon 1. weere PR LRyt o Ao g = A%, 2T o
2- B, 84% HezGdiBadegylate (67.4 g, 333 mmol) in CH2Cl, (400 mL) at 0°C was charged with
a solution of triphenylphosphine (87.2 g, 333 mmol) in CH2Cl, (400 mL)
5 dropwise. After the mixture was stirred at 0°C and then allowed to warm up to
room temperature overnight, CHxCl, was evaporated under reduced pressure.
To the residue was added Et;0 and hexane, and the mixture was cooled to 0°C.
The precipitated solid was filtered, and the filtrate was concentrated and column
chromatographed (EtOAc/hexane: 1/4) to give 35.2 g (50%) of 2-A; "H NMR (300
10 MHz, CDCl3) 8 7.55(d, J=8.6 Hz, 2 H), 6.99 (d, J= 8.6 Hz, 2 H), 5.33(d, J=0.9
Hz, 1 H), 5.29 (d, J = 0.9 Hz, 1 H), 4.65 (s, 2 H), 4.27 (d, J = 6.0 Hz, 2 H).

E“”"”@ ore
S/\H/\O

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

General procedure 1 for the formation of thioether:
To a solution of 2-A (18.1 g, 78.2 mmol) in CH2Cl, (400 mL) at 0°C were

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

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

25 chromatographed (EtOAc/hexane: 1/10) to provide 28.8 g (84%) of 2-B; 'HNMR
(300 MHz, CDCl3) 6 7.53 (d, J=8.7 Hz, 2 H), 7.20 (s, 1 H), 7.16 (dd, J= 8.4, 2.2
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Li OH, THF, H20 99% S"'rO 10 Conpound I CF3 HO O 2-A 2-(4-Trifl

uor onet hyl - phen oxynet hyl ) -prop-2-en-1-ol 39 WO 2006/ 031969

PCT/ US2005/ 032938 To a m xture of 4-trifluoronethyl phenol (49.0 g, 302
mol ), 2- mevayPesmdvsy 3- propanedi ol (40.0 g, 454 mmol ), ardnt20d08508PY!

azodi car boxyl ate (67.4 g, 333 mml) in CH2Cl 2 (400 nL) at OC was charged
with a solution of triphenyl phosphine (87.2 g, 333 mol) in CH2Cl 2 (400
m-) 5 dropwi se. After the mxture was stirred at OC and then allowed to
warmup to roomterrper ature overnight, CH2CI 2 was evapor at ed under reduced
pressure. To the residue was added Et 20 and hexane, and the m xture was

cooled to &1 Hﬂ'ﬁeg%(‘beﬁ PP OHBL 'éblerﬁia Wad =g 2y 241), BA (¢ hé— 0i% Hzak e was

trat | h 35.2
concent | at ef) £98(£AIY osar 21! 66 1R, 4EEQCL bexrpg: 21 B.sb g Ve 9

CDQl 3) 57. 56(,R.246, 8Hid), 2120, (6..097d, HzS IBHMD (BSBNE3¢63 (MONg"). Hz, | H), 5.29
(d, J = 0.9 Hz, 1 H), 465(s 2'H), 4.27 (d, J = 6.0 Hz, 2 H. Et02C-" 0~

~CF3 2-B CF3

{2-Methyl -4-[2-(4-ttifl uor orrEt/hy enoxymnet Q@I 'yl sul fanyl ] - phenoxy}-ace
tic acid ethyl ester General pr g formation of thioether: To
a solution of 2-A (18.1 g, 78.2 mol) in|CHCI2 (400 mM-) at 0OC were 15
added Et 3N (23. {pMQﬂ'%\a-iéé-tm o?netﬂgﬁg%%w%ﬁ'@?ﬂ%& XJI]- gmog%age%c bos- 4 9. 117

mol ). The m xt'ure firred a erature over ni ght
and dil gt e@emtdﬁp&nfedar&tzibrlmd-ﬁmo&/@@@f tﬂe)ethWImdon@‘hyﬁestérayer was separ at ed

and the aqueous | ayefibh of 38 (744 §68% Mot it iar (876 7he) Ao HER: REC organi ©

was added 1.0 M LiOH (131 mL, 131 mmol). After stirring at 0°C for 45 min and
at room temperature for 2.5 h, the mixture was cooled to 0°C, acidified with 1 M
HCI, and extracted with EtOAc (x 3). The extracts were dried, concentrated, and

10  purified by column chromatography to give 26.7 g (99%) of
{2-methyl-4-[2-(4-triflucromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}-acetic
acid; "H NMR (300 MHz, CDCl3) § 7.52 (d, J = 8.6 Hz, 2 H), 7.21 (s, 1 H), 7.17
(dd, J=8.4, 2.2 Hz, 1 H),6.95(d, J= 8.6 Hz, 2 H), 6.62 (d, J = 8.4 Hz, 1 H), 5.14
(d, J=1.0Hz, 1 H), 4.99(d, J= 1.0 Hz, 1 H), 4.65 (s, 4 H), 3.57 (s, 2 H), 2.23 (s,

15 3 H); MS (ES) m/z: 435 (M+Na").

Example lI

HOJ’XO@SAFO o

Compound 1

2-Methyl-2-{2-methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-
allylsulfanyl}-phenoxy}-propionic acid
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phases were dried and concentrated to provide 24.2 g of the crude product.
20 A m xture of the above crude product,

(4- mer capt o- 2- net hyl - phenoxy) acetic acid ethyl ester 1-C (21.2g, 93.8 mol),
and Cs2CO3 wd@oa/og196234 mmol ) in CH3CN (290 m -) was Stll{d’r[(%dszads/olé%
tenperature for 2 h. Water was added and the m xture was extracte

CH2Cl 2. The conbi ned organic | ayers were dried, concentrated, and col um1 25
chromat ogr aphed (Et OAc/ hexane: 1/10) to provide 28.8 g (84% of 2-B; 'H NWR
(300 MHz, CDCI3) 5 7.53 (d, J =8.7 Hz, 2 H, 7.20 (s, 1 H, 7.16 (dd, J =
8.4, 2.2 40 WD 2006/ 031969 PCT/ US2005/032935 Hz, | H), 6.96 (d, J = 8.6
Hz, 2 H, 6.59 (d, J = 8.4 Hz, | $9hemg313 (d, J = 0.9 Hz H, 4.98 (s, 1

|
H, 4.65 (s, 2 H, 4.60 (s, 2 H), 4.26 (q, J = 7.1 Hz, 2 H, 3.56 (s, 2 H),
2.24 (s, 3 H, 1.29 (t, = 7.1 Hz, 03 H)' M5 (ES) m z:0463 ((MrNa+). HCRC, , O
fCF3 | S~O 9 HO o

{2- Met hyl - 4<T°g< t-FH—I—tIﬁf-G-FﬂE%—hW ?)h —I%?—P%H—’ |1 q I-phenoxy} ace
tic acid 5 General pfeedditrase2 for the hydr ol ysi s of thg saietl net hyl
esters: To a solution of_2-B (28.8 g**6¢%8%5 mml) in THE P‘S‘?é rri ) at 0C
under N2 was added 1. 0 Itl (131 m, 131 mml). After stirring at O0C for
45 m n and ea for 2.5 h, the m xture was cooled to 0C,
acidified vvitlﬁtom M HCI ?Cted with EtOAc (x 3). The extracts were
dried, concentrat ed, andsCJJOO"/purl ied by colum chromatography to give 26.7
g (99% of {2- rrethyl 4- E,Z (4-trifluoronethyl® phenpxym et hyl) - al

| yl sul fanyl ] -phenox acetncMsCag INClGH,iH NI\/E{O(J?%? , CDCI 3) €52 (d, J =
8.6 Hz, 2 Hye : 695(d J =

8.6 Hz, 2 H), 2 (d. J =B P 5. 14 (d7 JS= . 4.99
(d, J = 1.0 Hz,,A H, 4.65 (s, 4 H, 3.57 (s, 2 H), 223(s H);IVB
(ES) mz: 435 (MtNa+). Exanple Il O 3D, 42%

THF/MeOH HO&
3 N NaOH

Compound 1, 47%

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

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

5 CsC0;5 (31.25 g, 96 mmol). The mixiure was refluxed at 100 °C for 4 hours.

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

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

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

MHz, CDCl3) 8 713 (d, J=7.3Hz, 1 H),7.03(t, J=76 Hz,1H),6.87 (t, J=7.3

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

o)
RO,
S0,CI
B

2-(4-Chlorosulfonyl-2-methyl-phenoxy)-2-methyl-
propionic acid ethyl ester
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HOOi I CF3 O'r Conpound | 2-Methyl-2-

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

al Iyl sul fanyl ] - phenoxy}-propionic acid 41 WO 2006/ 031969 PCT/ US2005/ 032938
Scheme 3 OW02006@3198r CHo di oxane X000 6" Cl SO3H ,D // $Q3&Gis2003704%93$98% 3--B,
47% O SnCl 4, HC /BOOEtOH | SH 3-C, 100% CF3 O HOT 0 \ 2.3-C/ I1Csy G3,
CH3CN Et0 0 S Ol CF3 2-A 3-D, 42% f1 O~ THFIMeOH HO6iO0O I L I CF3 3 N NaCH
[I\\ S*~"  Conpound 1, 47% To a sol ution of 2-brono-2-nethyl-propionic acid
ethyl ester (8.27 nmL, 64 wmmol) and o-nethyl -phenol (7.60 g, 70.2 muol) in
di oxane (100 nL) was added 5 CS2CO3 (31.25 g, 96 mml ). The m xture was
refluxed at 100CEQ@bt (15. 2ol §.228fmel) wes slowhyadiashio 3-Ad 138! o OA5waol)

evapor at ed der The resi Lssal v i n_ether and t{hen the
S0t on vt Dagi Rt e g wes FBYEp e i< i Edtafi< e Aint
concent r at édut. o Upoviestiorir@) tBe 68 ton3mikiurd vadVpouré@QntoMoe. THCESNd ®ag. 13 (d, J
=7.3 b, ILH 703 (t ) =76 1H 681 J=73
filtered and vacuum dried to give 7.7 g (47%) of 3-B; 'H NMR (300 MHz, CDCls) &
5 7.82(d,J=25Hz 1H),7.75(dd, J=8.9, 2.5 Hz, 1 H), 6.67 (d, J= 8.8 Hz, 1 H),

4.23(q, J= 7.1 Hz, 2 H), 2.31 (s, 3 H), 1.70 (s, 6 H), 1.22 (t, J = 7.1 Hz); MS (ES)

m/z: 343 (M+Na").
0]
AOJXO@
SH
3-C

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

10 To a solution of 3-B (2.0 g, 6.256 mmol) in EtOH (7.8 mL) was added
HCl-dioxane (4 M, 7.8 mL, 31.2 mmol) and tin powder (3.7 g, 31.2 mmol). The
mixture was refluxed for 3 hours and then poured into ice. The aqueous solution
was extracted with CHxClz (50 mL x 3). The organic layers were combined and
dried over Na,SO4. After filtration, the solution was concentrated to give 3.37 g

15 (~100%) 3-C; "H NMR (300 MHz, CDCls) § 7.12 (d, J = 2.0 Hz, 1 H), 7.00 (dd, J
=8.4,24Hz,1H),6.56(d,J=84Hz 1H),423(q,J=7.1Hz 2H),3.31 (s, 1
H), 2.18 (s, 3 H), 1.57 (s, 6 H), 1.25 (, J = 7.1 Hz); MS (ES) m/z: 255 (M+H").

Aof%@m e

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

20
To a solution of 2-A (139 mg, 0.6 mmol) in CH.Cl, (3 mL) at 0 °C was
added Et;N (0.18 mL, 1.28 mmol) and then MeSO2Cl (0.1 g, 0.9 mmoal). The
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10 Hz, | H), 6.66 (d, J =8.2 Hz, | H, 4.24 (q, J =7.1 Hz, 2 H, 2.23 (s,
3 H, 1.59 (s, 6 H, 1.25 (t, J =7.1 H). A ~p~u0l ~ S02C 3-B
2-(4-Ch | orosulfonyl-2-meth yl-p henoxy)-2-nmethyl- propionic acid ethyl
ester 42 WWQQWB/BREH69 PCT/ US2005/ 032938 Cl SOsH (15. 2 pegyuPedAd$es®! ) was
slowy added to 3-A (11.3 g, 0.051 nol) at 0 C, The tenperature was all owed
to warmto roomtenperature and stir for 1 hour. Upon stirring, the
reaction m xture was poured into ice. The solid was filtered and vacuum
dried to give 7.7 g (47% of 3-B; 'H NWR (300 MHz, CDCI3) 55 7.82 (d, J =
2.5Hz, | H, 7.75 (dd, J =8.9, 2.5 Hz, 1 H, 6.67 (d, J =8.8 Hz, 1

4.23 (q, J mixtorel wes, stizreld) at 0. %% fgrs10 nikites JandOthes, roem—i}emner‘amre tfor 2 =
Hz); M5 ( SH 3-

rbxy) 2. mTBHR| - ARG PaeR Aty e rodss AipSud sk Pugned (B GRUBhe (5. o0 g
6.25 nmol ) mmnﬁtwabﬁyéso%mzmﬁnmfdmbs)tdrgwdnesmgeof(cﬁu&é m?er&emateBl 2 nmol )
and tin powder (3.7 g, 31.2 mmol). The mxture was refluxed for 3 hours and
then poured into ice. The aqueous sol utlon was extracted with CH2Cl 2 (50 nL
x 3). Thke organ e r

filtrat ?on theTg%lag%f\?%ﬁruﬁsrﬁggﬁéﬂgﬁttﬁrg e nq%l ve @Y@) %’?ﬁé@{coaf@g% 3-C 1H
NVR (300 Mg, 1cEom®)oln dcatenitrile wasstllzed)at—lpomltem)perétuﬂnfo( acn Water aBd4, 2.4

e, 1 H, fEt&? w%?‘e a&ded §ne oﬂaénlcjphlé%e w%s%%pér%ted] and Zhe1 aqueous plﬁ\)aSe Was1 (s, 1

extracted with Et;0. The combined organic layers were dried, concentrated and

H,
7.1
ph
2

column chromatographed (hexane/EtOAc: 10:1) to provide 140 mg (42%) of 3-D

10 ; 1H NMR (300 MHz, CDCl3) 6 7.52 (d, J = 8.6 Hz, 2H), 7.18 (s, 1H), 7.07 (dd, J =
8.5, 2.4 Hz, 1H), 6.96 (d, J = 8.5 Hz, 2H), 6.57 (d, J = 8.5 Hz, 1 H), 5.12 (s, 1H),
4.96 (s, 1H), 4.65 (s, 2H), 4.22 (g, J = 7.1 Hz, 2H), 3.56 (s, 2H), 2.17 (s, 3H), 1.58
(s, 6H), 1.28 (t, J = 7.1 Hz, 3H); MS (ES) m/z: 491 (M+Na®).

HO&O@S«”AO o

15 Compound 1, 47%

A mixture of 3-D (128 mg, 0.27 mmol), THF (0.7 mL), MeOH (1.4 mL) and

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

20 Et20. The combined organic layers were dried, concentrated and column
chromatographed (CH2Cly/MeOH: 10:1) to provide 57 mg (47%) of Compound
1; 'H NMR (300 MHz, CDCl5) 6 7.52 (d, J = 8.6 Hz, 2H), 7.20 (d, J = 1.8 Hz, 1H),
7.11(dd, J = 8.4, 2.0 Hz, 1H), 6.96 (d, J = 8.6 Hz, 2H), 6.73 (d, J = 8.4 Hz, 1H),
5.15 (s, 1H), 5.02 (s, 1H), 4.65 (s, 2H), 3.59 (s, 2H), 2.18 (s, 3H), 1.59 (s, 6H) );

25 MS (ES) m/z: 439 (M-H").
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H, 2.18 (s, 3 H), 1.57 (s, 6 H, 1.25 (t, J = 7.1 Hz); M5 (ES) mlz: 255
(MtH+). 0 Ol CF3 o ~ 3-D 2-Methyl -2-{2-nmethyl -4-(2-(4-trifluoronethyl-ph
enoxyneth yl )- allylsul fanyl]-phenoxy}-propionic acid ethyl ester 20 To a
sol uti on ofw®26vs(03R% Ny, 0.6 mml) in CH2CI2 (3 n-) at ed Et 3N
(0.128 nL, 1.28 mmol) and then MS2CI (0.1 g, 0.9 mmol) &'Ilﬁémém\:}%g

2006/ 031969 PCT/ US2005/ 032938 m xture was stirred at 0 C for 10 m nutes and
then roomtenperature for 2 hours. After concentration, the crude product
was purified by colum chromat ography (50% CH2CI 2 in hexanes) to give 188
ng of crude internediate. 5 The above crude internediate, 3-C (183 ng, 0.72
mmol ) and Cs2B@enylation amg Administraiddn i n acetonitrile was stirred at room
tenperature for 3 h. Water and Et20 were added, the organi c phase was
separated, and the agueous phase was extracted with Et20 The conbi ned

(noxane Bt orc. 100 D[ SFEEEmERRGE Hig PEAR 53 ol ind g MBlSRRaReE00 wre
g:DCI 3% 867 lﬁneaeﬁilgQTlmiBitiBgﬂinpmbbt%Ss?ib?mPPAR (iema,médietkd(am;ii;'ldig, S®h5i 2.4 Hz,
4H296 (s% 1(3%d'é1’fT%%°?r‘ﬁg"?ﬁ?m"d'g‘iaie& ﬂ*itaj‘m';c%i’{i‘ﬁz ] 3 56 (s, (Z’H),H)zi 17

(s, 39, 1 lﬁﬁercbelesl@i‘d)lgmib 159p<§-HDLJcI‘mI67$téroldn1|a Wer—h{ﬁL(dESDestdr@lenﬁ’é?l (M:Na' ) .
%m:_l)o OT:—IE%E@" e atpg@qcl@iosgap §ltyaﬁaé comAilcatlo%éJ Eheergcl;f For las%tggce » 0.27

compllcatlons of diabetes include such conditions as neuropathy, nephropathy,
and retinopathy.
10
The invention features a method for treating a subject with a PPAR deita
mediated disease, said method comprising administering to the subject a
therapeutically effective amount of a pharmaceutical composition comprising a
compound of the invention. The invention also provides a method for treating or
15 inhibiting the progression of diabetes or impaired glucose tolerance in a subject,
wherein the method comprises administering to the subject a therapeutically
effective amount of a pharmaceutical composition comprising a compound of the

invention.

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

25

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

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

water, glycols, oils, alcohols and the like in the case of oral liquid preparations
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3 NNaOH (0.7 m-) was stirred at 25 Cfor 4 h. 1 N HC and Et20 were added,
the organi c phase was separated, and the aqueous phase was extracted with 20
Et 20. The conbi ned organic |ayers were dried, concentrated and col um

chr omat ogr apbeacdhefosideLl 2/ MeOH: 10: 1) to provi de 57 ny (47P@r/ﬁ§20(§%5ri§9élnd 1;
1H NVR (300 MHz, CDCI3)S752(dJ 8.6 Hz, 2H), 7.20 (d, J = 1.8 Hz,
1H, 7.11 (dd, J =8.4, 2.0 Hz, 1 H), 6.96(dJ 8.6 Hz, 211),6.73(d,
J =8.4 Hz, 11-1), 5.15 (s, 1 H), 5.02 (s, 11-1), 4.65 (s, 2H), 3.59 (s,
21-1), 2.18 (s, 3H, 1.59 (s, 6H ); 25 M5 (ES) mz: 439 (MH+). 44 WO
2006/ 031969 PCT/ US2005/ 032938 D. Fornul ati on and Adm ni strati on The present
conpounds &ueh ﬁ’@éﬁSMIstoas,agmmweﬁximmhdaswttohermhmﬁé cagigfrsibuch as t reati ng or

i nhibiting o] PPA| | t di.at e ndi.ti g uch 5 as
i abet es. e, SR bl ™. Biiokh, A0 End R Rl e A
hyper chol esheecaéeedﬂp@wdbps)@ﬂldmapsbmbwaeamétsmlramethifethah@bse:ihoI esterol em a,

dysli pi dem at her oscl r05| obesi t and conplications thereof. For
i nst ance, a@m&%ﬂr@m t$andic esrepirseibe ;m g@f&?@?‘?ﬂ%‘)rﬁs neur opat hy,

nephr opat hyosagddnit ﬂm”ﬁﬁﬁﬁlmcas@som?}hhﬁﬁﬁdﬁuh@él chftidry bRSgénhdimiyhod for

treating a subject with a PPAR delta nediated di sease, sald rethod
conpri si ng eaml@yﬁdstl:@rpﬁ@rﬁeratwm;ogéztha cagries milpestally spmpriee stesle ve anount

of 3 Phar MR bERbeiIA IERGS bh WaGABHEP lfen 98GUAIE ol T vent on.  The

i nvention al'so’provi brting the
progr essi orsohublhw,ataa/tkmsmolmdedrpmjemmgbdum fmleaamphae may lze pnebpmdt wher ei n

the nmethod.co it es_adm nisteri n ltﬂ?ﬂ) r(%oect herape)l@
ef fective é'?ﬁﬁ' ?Cﬁrr'ﬁh?i?'ﬂﬁ%ﬁftﬁ 3‘?3 Y F49O5% Sgy '?PE rrpound of
the i noentsatime ar&Dgrﬁb@se:surmmmdﬁjeeﬁabtdmspém@rm maymwmtbe)psrerfanedbue fornul ated
Into vari oui1 har maceut | al 8 for adm ni stration, pur P(oses To prepare
t hese ich case appropna e liquid carriers, suspending agents and like may be
employed. In the compositions suitable for percutaneous administration, the
carrier optionally comprises a penetration enhancing agent and/or a suitable
wetting agent, optionally combined with suitable additives of any nature in minor
15 proportions, which additives do not cause a significant deleterious effect to the
skin. Such additives may facilitate the administration to the skin and/or may be
helpful for preparing the desired compositions. These compositions may be
administered in various ways, e.g., as a transdermal patch, as a spot-on, as an
ointment. Acid addition salts of the compounds of formula I, due to their
20 increased water solubility over the corresponding base form, are more suitable in

the preparation of aqueous compositions.

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

30 tablets), capsules, pills, powder packets, wafers, injectable solutions or
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pharmaceutical conpositions, an effective anmount of a particul ar conpound,
in base or acid addition salt form as the active ingredient is intimately
m xed with a pharmaceutically acceptable carrier. 25 A carrier may take a
wi de vari et yYWOR0GHBHE dependi ng on the form of prepar at i \oT/us28is0eh3€ Or

adm ni strati on. These pharmaceutical conpositions are desirably in unitary
dosage formsuitable, preferably, for oral admnistration or parentera

i njection. For exanple, in preparing the conpositions in oral dosage 30
form any of the usual pharmaceutical mnmedia may be enpl oyed. These i ncl ude

water, glycols, ojls,, alcohals and the_like,in the case of oral |iquid
pr epar a'? i gn§Usé@3\?@32@6§?%‘?@8@a&€ﬁ’9c{9§%§§7‘@§‘f§'§‘§’ a@%é?ﬂréga?géwmg%ns ,

syrups, eliidrgofand sol utions; or solid carriers such as starches, sugars,
kaolin, lubricants, binders, disintegrating agents and the like in the case
of powders, pills, capsules and tablets. In view of their ease in

adm ni stration, pgahkes t r]’Ub%t oral 5
dosage unit formb I'n ﬁy@@lg%@%ﬁﬁ?ﬁc%@ﬁ?@gﬂtgﬁal catprgﬁlﬁrgﬁ%%%gfééneral |y
enpl oyed5 Factiymnemtadcaacid additen saltsof dischased ompeunds.| Theikattal €3n conpri se

sterile wat Sty [ t ringredients, for

exanple, to c§f1&erﬁérgly&% +‘?t%’&r’}eh%¥3’%8§ﬁ§ hic?l l{?gggg% ﬁ'}tﬁgpfg{ago@%h?#@ns, for

ei<arrpl e, mﬁ)Ad_pﬁomrmad&idslcorhpriw]}f@:’r%ﬂah?@&tﬁdrbagc@lciﬂﬁrs'usleas &wdohalics?I uti Onbl

gl ucose solution or a mxture o sal i ne and gl ucose solution, |njectable

duspensi ons AP 8Os BYHBCAPUL s Qerohrom i pe: SlvS AURROSREETS LG ar 1| or <,

suspendi ng a@eRkRIsAGKbrAfic ks Bl a¥Sor SEMEIY Ssbetit prbpandi@posi tions

sui tabl e for percutaneous adm nistration, the carrier optionally conprises

a penetridti EPMAFRECH G CRG dYTU Ve @X@IIC, 1QNIG, SHPEnICWEaEIG guAgleh tNali§pt i onal | y
18t i didepmasRiicnact alic, malen teig du l

conbi ned wt ' L 4 el ' ~15 proportions,

whi ch addititgréé;ﬂed%ﬁﬁéﬁﬁgﬁ%uggéf'gﬁpﬁ%gwlﬁe oo Ohic bt Lo the  Skin.

Such addi ti vetoluengstlfanic, cyclamia, isalicytierim@sinoaalicylic, tpalrdie agdithe bkecdaids. may be

hel pful for Rl.GRAK LAGibA Salt SRb SHpHSEPHR olvaRss wHilff ¥R §iSdBES] t' ons may be
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 compoﬁnds. 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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adm nistered in various ways, e.g., as a transdermal patch, as a spot-on, as
an ointnent. Acid addition salts of the conpounds of fornmula |, due to
their 20 increased water solubility over the correspondi ng base form are
nor e sui t aldlon00dn031960e preparati on of aqueous conpositi oPGT/U$2005/¢32938 peci al |y
advant ageous to fornul ate the aforenenti oned pharmaceutical conpositions in
dosage unit formfor ease of admnistration and 25 uniformty of dosage.
Dosage unit formas 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.prqoduce the

desired therapg@f’ﬁ%°K§if'@&atﬁ?ﬁre§%%@i°§gis8 &% Phee 'qnédﬁ?qjgtﬁggﬁgp%ceutical

carrier. ERpARIdeftaebulduekilyasegrinetihd effertivs dailamabhtdism thetebudi ng scored

or coated 30 tabl et s%, E\ag%til es, P@Pl | s, %owder ackets, wafers, injectable
Sl a

sol uti ons ofeSullssPrGpse ﬂl?S_ N9 Qe%%rgﬁéﬁsqoamplated
teaspoonfulﬁ.at&ﬁmrgﬁéaﬁlelaﬂyﬂfﬁecﬁo&dﬁél@wbmh%efﬁgﬁom@rrﬁ@ £515 M/kd BORS

t hereof . Pharmaceuti ca acceptabl e acid addition salﬁ(%s I ncl ude t'he

t her apeul i cweight, m@re preferablydren 6:01cmaikp do Adungikarbodsmeighds Itanayhesed
conpounds. : ' A .al ' base
Formi th atPgpEe f affisGand RraRbt AR B8 B vd, FtopriBul e P

i nor gani ¢ amorssub-ddsessat lapprophiate intensats thsoughogt thieyddyo Saidsuledaseshydr obr omi ¢
acid; sulfuric, nitric: phosphoric and the 1ike acids.: or.organigc.acids
Such as. 1 omagbadymiia B3LER Bhude s, of exaruip aane d of BET 50 por v c.
oxal i ¢, nal ggick.756 wed; iandan Pambeliaeo.a‘turmrrhg of a&tlvieGngretieht pér uhit dolshdé C,

met hanesul f oni c,_ et hanesul foni c, benzenesul fonic, p-toluenesul fonic,

cycl ani &0 s "F‘c;ﬁxﬁﬂ‘,p'eﬁ'-'a_ doang &Mmpc’ ”}Qaﬂprmg) 1§r{’69’t3ﬁ9m9i grd d2M¥s.  The term
addi ti on SalibsRbIOmiL BompEIndsHt tRCInvakth MY Sl3oeSreparel@sed conpounds, as

wel |l as the salts thereof, are able to form” Such solvates are for 15
exanpl e hydtiraedeleasg evsupicHtansounar rarsderral pairipanylatigns. Haisglased f or m can be

converted by, hbGHATRAY aldbbld Bink@hted dalePsdry of SthEr RREI bAhAAIable
formulations.
15
The exact dosage and frequency of administration depends on the
particular compound of Formula (1) used, the particular condition being treated,
the severity of the condition being treated, the age, weight and general physical
condition of the particular patient as well as other medication the patient may be
20 taking, as is well known to those skilled in the art. Furthermore, it is evident that
said effective daily amount may be lowered or increased depending on the
response of the treated patient and/or depending on the evaluation of the
physician prescribing the compounds of the instant invention. The effective daily
amount ranges mentioned herein are therefore only guidelines.

25
The next section includes detailed information relating to the use of the
disclosed compounds and compositions.
E. Use
30
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Stereoi soneric forns define all the possible isoneric fornms which the
conpounds of Fornmula (1) nmay possess. Unl ess otherw se nentioned or 20

i ndi cated, the chem cal designation of conmpounds denotes the m xture of all
possi bl e stwoeaowhemiegal |y i soneric forns, said mxtures g@PEdoiso3shsl !

di astereonmers 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 someric fornms including diastereol soners, as well as m xtures thereof in
any proportion ohe cempowidscdfdBe prasentiovendion arphatimaskeutically estiymdiords may al so

ist in thej t i G f I Ljcitl

i cat ed 1Rl BEEAR e s AT Prestollp o8 PR BraRlsg sl B Vet udea
ithin th ists. Accbitingotoesedspatt ofive imvention, the dith @84.969

\IIDVICT/ Iugzooglagoggagf C'llqh Seg:)% islpla ioﬁ,tehe '?r ez;t nent . o‘?ﬂg\iﬂsord%r r
condi t i ons PRABEINEF qﬁ%"?ﬁ ‘Iﬂ?ﬁﬂ RGNSt AVINgARaqtiyityndex z?'ﬂe ﬂi\eqoef fective
dai |y anrourdelth petent6vereRAR afsHaldainria peRAERDLI N RIniGE! &id preserabiper
information. In general it is contenplated that a therapeutically effective
dose woul d 1§e25vr:§’ﬂ5@.00690 REMege-t Hceording ke anethgr aspret, ¢ compewndsiase er abl v
fromO0.01 @ék@;\g a%@%ﬁgAquQ?\ggbgigf& It may be appropriate to

adm ni ster the therapeuticall tive dose as two, three, four or nore
sub-doses at appropriate intervals throughout the day. Said sub-doses may

b Lo ot Rglbg A el TR oy SR8 BBy ™, ©, 250
dosage 100 fape mseftdanthlecsneliocationef 2ymptords associatedwit,@herreathtentof, 25 ngy, and
T oo e N5 Sl e ks R PP 29 0
conmpound myparipidemta, f rerolihrbESypafipkienia phaee [IHypeHipidyphigal or inhal abl e
Formul ati Orgmsybertension, CAD (coronary artery disease), atherosclerosis, coronary heart
disease, cardiovascular disease, hypercholesteremia, and hypertrigiyceridemia,
15 type |l diabetes, insulin resistance, impaired glucose tolerance, dyslipidemia, and
low HDL-C. Preferred compounds of the invention are useful in lowering serum
levels of low-density lipoproteins (LDL), intermediate density lipoprotein (IDL),
and/or small-density LDL and other atherogenic molecules, or molecules that
cause atherosclerotic complications, thereby reducing cardiovascular
20 complications. Preferred compounds also are useful in elevating serum levels of
high-density lipoproteins (HDL), in lowering serum levels of triglycerides, LDL,
and/or free fatty acids. It is also desirable to lower fasting plasma glucose

(FPG)/HbA1c.

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

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

30
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15 The exact dosage and frequency of adm nistration depends on the

particul ar conpound of Forrmula (1) used, the particular condition being
treated, the severity of the condition being treated, the age, weight and
general physocalsnimendi tion of the particular patient acvid@pnzRider

medi cation the patient may be 20 taking, as is well known to those skilled
in the art. Furthernore, it is evident that said effective daily anmount 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

ment i oned her ei Accarding teeord aspeab of thegovamdibn,rtbe dislsgtheomprundsemayon i ncl udes

detailed i r ' ' . i unds and
conpositi Oﬁéfﬁsﬁ&‘r{ﬁﬁm eli%wg@h%o%ﬁwgfﬁ%geﬁgﬁégﬁég’}‘ g%}&%e conpounds
gflthe pre;mmiiatémgmttitic:crmra{,)Fpﬂhﬂlgﬁ@gtﬁdfiﬁiﬁhiﬂf?&maifwlmediawdarrpl e, as PgAR
el ta agoni sts.an refer as, .al pha/ del ta,dual agoni sts. Accordin
Lo one. aspeatdigh sl e criwRSnaadninBRL L apaion i ref bl hsddrat s  ve PPAR
del t a agoniagiharmissiitiogllyeatieativeé HinblMni dFdeontposition dPRNGestRInt @ pot ency over
PPAR al phal ganma potency) of 10 or nore, and preferably 15, 25, 30, 50 or

100 or nore. According to another aspect, the conpounds are dual PPAR al pha

and conpos t /quaeerpispbétof M PRI 13 ool B BRY bRBreir e e R ccoc) at od
wi th, the wtesiatedaendifon issetectaddrgmn bypenipidemis, athenesclesbsioni ng condi ti ons and
o senses RHRSeky IS PSR R 8 T DU, ol flnci 2= |
at her 090!l emndiirapairsal gloeosg tbleeartce, 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
glucose, insulin resistance, type |l diabetes and other conditions disclosed
herein.
15
A further aspect of the invention is a method for treating at least one
PPAR-delta mediated condition and at least one PPAR-alpha mediated condition
in a patient, said method comprising administering to a patient in need of
treatment a pharmaceutically effective amount of a composition of the invention.
20
The invention also features pharmaceutical compositions which include,
without limitation, one or more of the disclosed compounds, and

pharmaceutically acceptable carrier or excipient.

25 1. Dosages
Those skilled in the art will be able to determine, according to known
methods, the appropriate dosage for a patient, taking into account factors such
as age, weight, general health, the type of symptoms requiring treatment, and the
presence of other medications. In general, an effective amount will be between
30 0.1 and 1000 mg/kg per day, preferably between 1 and 300 mg/kg body weight,
and daily dosages will be between 10 and 5000 mg for an adult subject of normal
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di sease, cardi ovascul ar di sease, hyperchol esterem a, and
hypertri gl yceridem a, 15 type |l diabetes, insulin resistance, inpaired

gl ucose tol erance, dyslipidema, and |ow HDL-C. Preferred conpounds of the
i nventi on aWe2wdB199 i n | owering serum |evel s of | ow dargidgsgedsioppy ot ei ns
(LDL), internediate density lipoprotein (I1DL), and/or small-density LDL and
ot her at herogeni c nol ecul es, or nolecules that cause atherosclerotic
conplications, thereby reducing cardi ovascul ar 20 conplications. Preferred
conpounds al so are useful in elevating serumlevels of high- density

| i poproteins (HDL), in lowering serumlevels of triglycerides, and/ or
free fatty waighis Capsules, tablets Qrézi,h%fgtr@ﬂ@upnsdmh a%lsqqlalﬁgaraq '@igh@p cose

FPG / HbAl |
et abol 1 1gieRPmEyHE & beRfedify ufid 260 e 6AHFSs, 1715 95, 5% %@QE? Pnsul i n
r esi st ance,andi19pang edd tas bemgministenssbaccordirg td theidigsiased methods. oscl erosis,

non-al coholic steatohepatitis, hyperchol esterolem a, hypertriglyceridem a,
and low HDL-C. 30 49 WD 2006/ 031969 PCT/ US2005/ 032938 According to one
aspect of the igventFemuldtiomsdi scl osed conpounds nmay be used in a nethod for

treating or inhi b|t|n SS of aPPA del t medi ted condi tion
and, optionally, Oaﬁg%awi %"5'% %Atﬁbgp%ﬁap%ﬁ R édpo"&&faﬂ 9PBY¥®S:sai d net hod
conpri si ng REbil stEhbrEhueBusorRtblBfidnd ahd'@rPeRdiond, %a fﬁéﬁéntéraﬁ
pharmaceutically effective anmount of a conposition of the invention. Another

aspect of tS98ItioR% BAckagRd i cantaiBerfrfapted for sybdivisipn inta indbrdial desesa  nedi at ed
condi tion 'ﬁos%@h%ﬁ&%’mfsr =0 élé’dPSé hﬂgbtggffﬁr%né&é‘ﬁ{eﬂﬁ)‘a%%”f%airﬁmstréii%hd' ovascul ar
di sease, hyper esterem a,

abetes, 1 nsulin resistance, 10 and
i mpai r el glinelading c@ntmﬂadcréeasmfprmm@&n&@udn a5 subculinasiusdmglants: ei n: and a

R T S R A b TR
gl ucose, i ristmusous) Mb@utameousy)pmtr‘eblswnm},ehtesvagmhl dhtnaperitorvedil,t i ons di scl osed
intravesical, local (drops, powders, ointments, gels or cream), and by inhalation

(a buccal or nasal spray).

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

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

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

30

3. Combination Therapy
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herein. 15 A further aspect of the invention is a nethod for treating at

| east one PPAR-delta nediated condition and at | east one PPAR-al pha

nmedi ated condition in a patient, said nmethod conprising admnistering to a
pati ent in WO2a06B1969 r eat nent a pharmaceutical |y effectimer/esmssnkas a
conposition of the invention. 20 The invention also features pharnaceuti cal
conpositions which include, wthout |[imtation, one or nore of the

di scl osed conpounds, and pharnmaceutically acceptable carrier or excipient.
25 1. Dosages Those skilled in the art will be able to determ ne, according
to known nethods, the ap fpr| ate dosage for a patient, taking into account
factors such a3 %g@mpw&@ th@ew@eat inyehdion mayt e usehia com @ﬁﬂ?ﬂdﬂﬁ‘ requiring

treat ment, p‘nQﬁnadéruﬁg yo%ilg agémgogm %ér%ﬁ metudbTip meﬁer g, an effective

amount w || be between ay, pre y between |
and 300 ny/aggnisoalyd blopd ipressuemidwering 9gelﬂsagésa$\ﬁﬂatln deudseangetbe 10 and 5000 ny
for an adulfg %%%DJ ect of normal 50 WO 2006/ 031969 PCT/ US2005/ 032935 wei ght.
Capsul es, f'et's or other formulations (such as liquids and fil mcoated

t abl et sp may beMEihddstaneknoﬁn&ntbhe%ﬂforrﬂeteﬁmﬁimg@fewve d&ses¥br, 35, 50 ny, 60
o the ﬂ? cl osed net hods.

ng, and 1Q0 nd can be . a mnl ster

5% For milRrOs s eP iR RRses ol e dor s pepbamitubdle. pi 11 s
powders, glcafipoSiions StHe ikl cad d’r‘%’;"é&ﬁl@iﬁﬁﬁor@r whefiel bf h@trfénﬁméteaqﬁ pensi ons,
and parenteral solutions packaged in containers adapted for subdivision

into indivi "c‘ﬁlﬁﬁmﬂﬁ@sﬁ’os't'%sE@'éthﬁfﬁpﬁuh‘bi?@fﬁ’%%ﬁ\ bﬁ@ﬂ“lﬁ‘@"ﬁ'&ﬂﬁ@é@vq or various
met hods of AR st dsel! Hfein LRe b inAPAMGust At bheh hegld cSJ diger mul ations,
such as subcutaneous | nplants. Admnistrati on methods 1 nc ude oral, rectal,
par ent eifal pharmaceudinag @gent, alone or in combination, that elicits the biological or

medicinal response in a tissue system, animal or human that is being sought by a

researcher, veterinarian, medical doctor or other clinician, which includes

alleviation of the symptoms of the disease or disorder being treated. For

prophylactic purposes (i.e., inhibiting the onset or progression of a disorder), the

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

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

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

Anti-diabetic agents include thiazolidinedione and non-thiazolidinedione
insulin sensitizers, which decrease peripheral insulin resistance by enhancing the

30 effects of insulin at target organs and tissues.
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i ntranuscul ar, subcutaneous), intracistemal, intravaginal, intraperitoneal,
intravesical, local (drops, powders, ointnents, gels or cream, and by

i nhal ation (a buccal or nasal spray). 15 Parenteral formul ations include
phar maceut iVCQRWGOHEept abl e aqueous or nonaqueous sol utPCaNEs00dRPE Si on,
suspensi ons, enul sions, and sterile powders for the preparation thereof.
Exanpl es of carriers include water, ethanol, polyols (propylene glycol,

pol yet hyl ene gl ycol), vegetable oils, and injectable organic esters such as
ethyl oleate. Fluidity can be maintained by the use of a coating 20 such as

| ithin, | Ca
for S0l T Sosaysoreaine Rlotiag Hoantars kabah & bip tasq%z&@a'tz@% Rttt o () °
humect ant s rg dégiorqie%mcﬁﬂé a&:m atagsah,%ted(r%);?@)e.l ?'é"'t}r. (PP yslgns%h (f)

absor ption celerators adsor bants buf fering
agents, anm@asepﬁmnacrﬁpmnsaf sEGCIﬂb!ﬂpldEf@Sp@f!ﬁNﬁa@p@sscEMﬂi@@f adj uvant s such

as preserviﬁ;ﬁg,ﬁ i.n . sk fyi i sing agents; antim crobial
agents suc 'ﬁ&%eﬁqmﬁgﬁ*eo#‘%h@ %q%]w é%ﬁ%g and sorbic acid; isotonic
agents such as @)soggitazone (sgzuiturazolrdmdudmsac(aor(pt-(metmro:k ongi ng agents
30°3. "Conbi nat | on PASPUETIE) S-S bRtnyd rembvPei7sB 0BLien8d6s (1" ompounds
of the present ingenid op N@vethy - Qs%i'rldiﬁyl%ﬁﬂmyé@ﬁd)@ﬁlpﬁéﬁﬁ)m@ihbl?"—24—

pharmaceutically active agent s. These agent s ‘include li | oweri1 ng agents,
and bl ood pressur éh'?&‘)é’meﬁ’@"&g@ﬂ‘@ agANM h@lét%lﬁq’ knewmgs OBB#d“W@ fibrates. 5

Met hods are knomrgm_h&?rggﬁ tBF{Lo,;ggggEeg %H $| é(z‘bn‘éQﬁéiéatE?r

t herapeutic and pro t1'c pur poses o di scl osed ar maceut i cal

conposildi ons or (Z)Himgﬂtmheé%,d dilnlrg)lldtmdlonat $ e((§, (2R €D hethyb-rZ pot fornul ated

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

15 hydrochloride (USAN));

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

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

25 MCC-555 or neoglitazone); and

(5) 5-BTZD.

Additionally, the non-thiazolidinediones that act as insulin sensitizing
agents include, but are not limited to:
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the sane conposition. For therapeutic purposes, the term"jointly effective
anount"” as used herein, neans that anount of each active conpound or 10
pharmaceutical agent, alone or in conbination, that elicits the biological

or nedici P 20HpINse in a tissue system animal or humar/dsedsos®3pei ng
sought by a researcher, veterinarian, nedical doctor or other clinician,

whi ch includes alleviation of the synptons of the di sease or disorder being
treated. For prophylactic purposes (i.e., inhibiting the onset or
progression of a disorder), the 15 term"™ "jointly effective anount” refers

to that anount h j ve iC agen alone or in
conbi nation, th b‘ﬁ?é%} gﬁﬁ"r“smmﬁﬁg})‘?%ﬁ@'gggjw%%@r?rﬁlégg%%%rogressi on
of a disorder as bghfzoR@HELB, HY dRneESERLUCHSL phemBLl &r-irAdhlIgD1 3edi cal doct or
or other clinician. Thus, the present invention provides conbinations of

two or nore drugs ®ReP)ethyiRhenykatigmethyl-) each drug 20 is adninistered in
an i ndependent | %}tmﬁﬁ%ﬂ‘stg{%ﬂiydi&otmﬁ&% 95?2&%thg)§§f—ﬂﬁth - rount ;- (b)
e 'Co

at | east one dr int ination 1s adm ni stered’in an anmount that is
sub-t herfapeut i ¢ or(4subiflpotphsthyl; bénzyl) benzamidiesr &r-d(R,4 - ditxo -But i s

t herapeutic or pr | [ admnistered jn I nalh on W t he second
or additional dr&ﬁ@ﬂ@éﬂﬁﬁé@%o?ﬁh%ﬁ%n@i cﬂfp @rﬁﬂ%@rﬁ%ﬂ@ylﬁpﬁ%ﬁw re) drugs
are 25 adm ni st er egthylhbamzamiideytanhat i s sub-t herapeutic or sub-prophyl actic
if admnistere one, bu re therapeutic or prophylactic when

admini stered tgﬁﬂ@ﬁ@?ﬂr‘ii'iﬂi"ﬁ'ﬂ@t’I_ilé?gg ﬁ?@y[&h@nwaéxrﬁﬁ éﬁ%T F‘&_ﬁmw?one and
non-t hi azol i di nedi ogHenyi N&Ubkdzohg)éthyl) ZeF N - (Rhivehze\gshanrpe pe(d nier al
insulin resistance béwenhanm n? the " 30 effects of Tnsulin at target organs

and tiskles. 52 wonehybs 93pbew! péroxeralybehsh e bs- tymsine, oF GMES A0 owi ng

agents are known t@l_ggzyim?_nd activate the nuclear receptor peroxisone
proliferator-activated receptor-ganma (PPAR7) which increases transcription
of specific insulin-responsive genes. Exanples of PPAR-ganma agonists are

thi azol I di nedi Or&ﬁe?é’&éﬁt@ﬁéve also been shown to have PPAR modulator activity
such as PPAR gamma, SPPAR gamma, and/or PPAR delta/gamma agonist
15 activity. Examples are listed below:
(1) AD 5075;
(2) R119702((+-) - 5-(4 - (5 - Methoxy - 1H - benzimidazol - 2 -
yimethoxy) benzyl) thiazolin - 2, 4 - dione hydrochloride, or Cl 1037 or
CS 011);
20 (3) CLX-0940 (peroxisome proliferator-activated receptor alpha agonist /
peroxisome proliferator-activated receptor gamma agonist);
(4) LR-90 (2,5,5 - tris (4 - chlorophenyl) - 1,3 - dioxane - 2 - carboxylic
acid, PPARdefta/y agonist);
(5) Tularik (PPARy agonist);
25 (6) CLX-0921 (PPARYy agonist);
(7) CGP-52608 (PPAR agonist);
(8) GW-409890 (PPAR agonist);
(9) GW-7845 (PPAR agonist);
(10) L-764406 (PPAR agonist);
30 (11) LG-101280 (PPAR agonist);
(12) LM-4156 (PPAR agonist);
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5 (1) rosiglitazone (2,4 - thiazolidinedione,5 - ((4 - (2 - (nmethyl - 2 -
pyridi nyl am no) ethoxy) phenyl) nethyl) -, (Z) - 2 - butenedioate (1:1) or
5- ((4- (2 - (nmethyl - 2 - pyridinylamno) ethoxy) phenyl) nmethyl) - 2,4 -
t hi azol i di ned@a®319known as AVANDI A; al so known as BRL 4¢Gaz20058593¢49653C,
BRL 49653c, SB 210232, or rosiglitazone nmaleate); 10 (2) pioglitazone (2,4 -
thiazolidinedione, 5 - ((4 - (2 - (5 - ethyl - 2 - pyridinyl) ethoxy)
phenyl) nethyl) -, nonohydrochloride, (+ - ) - or 5 - ((4 - (2 - (5 - ethyl
- 2 - pyridyl) ethoxy) phenyl) nmethy) - 2,4 - thiazolidinedione, known as
ACTCOS, ZACTOS, or JUSTI N known as AD 4833, U 72107, U 72107A, U
72107E, pioglit2¥8§%3@§5ﬁ§ﬂ$téﬂ?brlde (USAN)) (3) troglltazone (5 - ((4 -

((3,4 - dihydro14)6/m MEQPPAR ag&usﬁ) 7,8 - tetramethyl - 2H - 1 - benzopyran
-2 - yl) net hox¥ heraa met h - 2, 4 - thiazolidinedione, known as
NOSCAL, REZULI NS é(&btl 9 %Q(P @AV"'SBI so known as d 991, CS 045, GR

gtz)rlgpz)heS;I ?rzréfﬁ ?)]é qa»pzh(it‘l mﬁﬁfh&(ﬁw éﬁli[(kﬁeryrgffch&/l)gmmo i one or 5 -
((6 - ((2 - fluor optoethyl))- ZmltlérIB)dY)"f ~0xXp --3 nthjEzo Nidingh) oujyl) arizhiglacid)2, 4 -
Vimet hyl ) ¢ hi 801 aPNEA00s (b 5 of GREBRSRAY. PN o6 ec Bss or
neogl i tazone); qn8)NN2B45(BRERS98Ydi tionally, the non-thiazolidinediones
V0 2006/ 031960 IANRTRRUPREAES! () 37501 (37T S01 PN 1827,
PNU- 716- MET- OOQQZQPARJPMggﬁzmﬁ.mQ;Soxazol idine - 3, 5 - dione, 4 - ((4 - (2
- phenyl - 5 - (21) év\) 0820 ('f%ra_te oxazol yl ) ethyiphenyl - 4) nethyl -);
(22) GW 1929 (N - (2 - benzoylphenyl) - O - (2 - (methyl - 2 -
pyridinylamino) ethyl) - L — tyrosine, known as GW 2331, PPAR alphaly
agonist);
(23) SB 219994 ((S) - 4 - (2 - (2 - benzoxazolylmethylamino) ethoxy) -
15 alpha - (2,2,2 - trifluoroethoxy) benzen epropanoic acid or 3 - (4 - - (2 -
(N - (2 - benzoxazolyl) - N - meth'ylamino) ethoxy) phenyl) - 2(S) - (2,
2, 2 - trifluoroethoxy) propionic acid or benzenepropanoic acid,4 - (2 -
(2 - benzoxazolylmethylamino) ethoxy) - alpha - (2,2,2 - trifluoroethoxy)
-, (alphaS) -, PPARalpha/y agonist);
20 (24) L-796449 (PPAR alphaly agonist);
(25) Fenofibrate (Propanoic acid,
2-[4-(4-chlorobenzoyl)phenoxyl-2-methyl-, 1-methylethyl ester, known
as TRICOR, LIPCOR, LIPANTIL, LIPIDIL MICRO PPAR alpha
agonist);
25 (26) GW-9578 (PPAR alpha agonist);
(27) GW-2433 (PPAR alpha/y agonist);
(28) GW-0207 (PPARYy agonist);
(29) LG-100641 (PPARYy agonist);
(30) LY-300512 (PPARYy agonist);
30 (31) NID525-209 (NID-525);
(32) VDO-52 (VDO-52);
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(2) KRP-297 (5 - (2, 4 - dioxothiazolidin - 5 - ylnmethyl) - 2 - nmethoxy - N
- 5(4 - (trifluoronethyl) benzyl) benzam de or 5 - ((2,4 - dioxo - 5 -
thiazolidinyl) nethyl) - 2 - methoxy - N- ((4 - (trifluoronethyl) phenyl) m
et hyl ) benzW@i20&)0319%nhd (3) Farglitazar (L - tyrosine, N pCK@s2005/032938

benzoyl phenyl) - o - (2 - (5 - methyl - 2 - phenyl - 4 - oxazolyl) ethyl) -
or N- (2 - benzoyl phenyl) - 0 - (2 - (5 - 10 nmethyl - 2 - phenyl - 4 -
oxazolyl) ethyl) - L - tyrosine, or G570 or {-262570). O her agents have
al so been shown to have PPAR nodul ator activity such as PPAR gamma, SPPAR

ganmma, and/ or PPAR deI ta/ gamma agoni st 15 actjvity nples are listed
bel ow. (1) AD 563% Ci 3§0 ﬂ@gmzsoqne«proyferat@r-actwated reseptomqmﬁw - 1H-

benzi m dazol M JXRREE .
hydr ochl or i de, g) TR bR 01£:gf§55m'3%dt'?:fr§fj%c ?p%:oilxgli)sorre

proliferator- act(35)éxee<arqtm(tﬂtdr1 -4B® gwt&me’thylpérfb%;&dﬁﬁahydm -2-
proliferator-acti V@%%ﬁ&@pétﬁén@moﬁ%%@yﬁ%wn gél)r IF!%%HNZ 55 - tris (4 -

chl orophenyl) - dél ta/y agonist);
(5) Tul & ik (PPAFZFARGBETYN, T AI&REXIWOO%WM@RAE@ 18691LGt1PO06Y, 7)

agoni st): (10) L8438\ @BAREISAPIHO 5469 3G 015m0' (PpAR agoni st) -

(12) LM 4156 (PP4s} aworsss (FPAR aliRa” 496881969 PCT/ US2005/ 032938

(B) Other insulin sensitizing agents include, but are not limited to:
10 (1) INS-1 (D-chiro inositolor D -1, 2, 3,4, 5,6 -
hexahydroxycyclohexane);
(2) protein tyrosine phosphatase 1 B (PTP-1B) inhibitors;
(3) glycogen synthase kinase-3 (GSK3) inhibitors;
(4) beta 3 adrenoceptor agonists such as ZD 2079 ((R)-N - (2 - (4 -
15 (carboxymethyl) phenoxy) ethyl) - N - (2 - hydroxy - 2 - phenethyl)
ammonium chloride, also known as ICI D 2079) or AZ 40140;
(5) glycogen phosphorylase inhibitors;
(6) fructose-1,6-bisphosphatase inhibitors;
(7) chromic picolinate, vanadyl sulfate (vanadium oxysulfate);
20 (8) KP 102 (organo-vanadium compound);
(9) chromic polynicotinate;
(10) potassium channel agonist NN 414;
(11) YM 268 (5, 5' - methylene - bis (1, 4 - phenylene) bismethylenebis
(thiazolidine - 2, 4 - dione);
25 (12) TS 971;
(13) T 174 ((+ - ) - 5 - (2, 4 - dioxothiazolidin - 5 - yimethyl) - 2 - (2 -
naphthylmethyl) benzoxazole);
(14) SDZ PGU 693 ((+) - trans - 2 (S - ((4 - chlorophenoxy) methyl) —
7alpha - (3, 4 - dichlorophenyl) tetrahydropyrrolo (2,1 - b) oxazol - 5
30 (6H) — one);
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(13) Risarestat (CT-112); (14) YM 440 (PPAR agonist); (15) AR-H049020 (PPAR
agonist); (16) GNOO72 (4 - (4 - ((255S) - 5 - (2 - (bis (phenyl nethyl)
amno) - 2 - 5 oxoethyl) - 2 - heptyl - 4 - oxo - 3 - thiazo lidinyl) butyl)
benzoi ¢ aciw¥P;2006(02Wp9 GN 409544 (OGN 544 or GW 409544); ( H)T/08NoeEdE5b3¢ DRF
2593); (19) NN 622 (DRF 2725); (20) AR-H039242 (Az-242); 10 (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 phal/y
agonist); (23) SB 219994 ((S) - 4 - (2 - (2 - benzoxazol yl met hyl am no)

' 5" NP g ek a5 TR ) Sleehe B REA R Sy 52
(S) - (2, 2, 2 - péhddidaci@et-neXymetho LQDi(ﬁr-ﬁﬁﬂ&erhePﬁf%:ﬁ{zéﬁg')_@@@DOic acid, 4

- (2 - (2 - benzoxazplogl met hyl'am no) ethoxy) - al pha
trifluoroethoxy) aminodegwhester); PPARal pha/y agonist); 20 (24) L-796449

(PPAR al pha/ 7 a ' I§/|; ( 10fi brate (Propanoic acid,
2-[4-(4-chl orobgﬁgjoy? p%se‘ln(%@%/)frﬁ%i’]net hyl -, 1-methyl ethyl ester, known as

TRI COR, £l PCOR (HFPARIAD; LIPIDL MCRO PPAR al pha agonist); 25 (26)

GW 9578 ( PPAR al hst); 27) GW 2433 (PPAR al pha/ 7 agoni st); 28
GW 0207 EPPARy é@gﬂ@?’%%‘?zé) L(G 12)0641 (PPA(Ry agoni gt); (gO) LY2 300(512)

( PPARy agoni st ) ;(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 - yimethyl) thiazolidine - 2, 4 — dione);
(31) CRE 16336 (EML 16336);
25 (32) HQL 975 (3 - (4 - (2 - (5 - methyl - 2 - phenyloxazol - 4 - yl) ethoxy)
phenyl) - 2 (S) - (propylamino) propionic acid);
(33) DRF 2189 (5 - ((4 - (2 - (1 - Indolyl) ethoxy) phenyl) methyl)
thiazolidine - 2, 4 — dione);
(34) DRF 554158;
30 (35) DRF-NPCC;
(36) CLX 0100, CLX 0101, CLX 0900, or CLX 0901;
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30 (31) NID525-209 (NID525); (32) VDO52 (VDO 52); 55 WO 2006/ 031969

PCT/ US2005/ 032938 (33) LG 100754 (peroxisone proliferator-activated
receptor agonist); (34) LY-510929 (peroxisone proliferator-activated

recept or agome®sP319¢935) bexarotene (4 - (1 - (3,5,5, 8, 8pcTnsBioaoRbizy! -
5,6,7,8 - tetrahydro - 2 - naphthal enyl) ethenyl) benzoic acid, known as
TARGRETI N, 5 TARGRETYN, TARGREXIN; al so known as LGD 1069, LG 100069, LG
1069, LDG 1069, LG 69, RO 264455); and (36) GM 1536 (PPAR al pha/y agoni st).
(B) OGther insulin sensitizing agents include, but are not limted to: 10

(1) INS-1 (D-chi i nosi.tol or - 2, 3, 4, 5 6 -

hexahydr oxycycl &i@)&%ﬂpé’)a ’%Q?S$¢'§K<§)#Q'9‘M§i ne phosphatase 1 B (PTP-1 B)
inhibitors; (3)3g nvits@Ahcivated préteikiise- MARRNRhibitofs bi tors; (4) beta 3
adr enocept or agg)g?;sts s%(t:_h alﬂsji Z%&golw ((R)@/.I Fﬁ@ﬂ (2 - (4 - 15

(car boxymet hyl ) PRAMARY Stimuglers - N - (2 - hydroxy - 2 - phenethyl)
anmoni um chl ori A ) or AZ 40140; (5) glycogen
phosphoryl ase i gﬁ)@kéﬁéﬂ?wogﬁﬂéﬁgg%% qui sphosphat ase i nhibitors; (7)
chrom ¢ %i col i ni4® insulinaegycling rdcaptor {nhibitecs um oxysul fate); 20 (8) KP 102

Channel  agoni st (KNVURRASeiprsb e dnOTUERY YLt hy ne - bis (L. 4 -
phenyl ene) bi sne4hyiiNmekintagdridié azolidine - 2, 4 - dione); 25 (12) TS 971;
(13) T 174 ((+ _(33)_pla53rﬁa ((;32" diﬁfefenﬁét%)éognrgiiggﬁﬂl(iP%i-1n ) Antggc;nigtlsmat )y -2 - (2~
(44) adipocyte lipid-binding protein (ALBP / aP2) inhibitors
10 (45) phosphoglycans
(46) Galparan;
(47) Receptron;
(48) islet cell maturation factor;
(49) insulin potentiating factor (IPF or insulin potentiating factor-1);
15 (50) somatomedin C coupled with binding protein (also known as
IGF-BP3, IGF-BP3, SomatoKine);
(51) Diab Il (known as V-411) or Glucanin, produced by Biotech Holdings
Ltd. or Volque Pharmaceutical;
(52) glucose-6 phosphatase inhibitors;
20 (53) fatty acid glucose transport protein;
(54) glucocorticoid receptor antagonists; and
(55) glutamine:fructose-6-phosphate amidotransferase (GFAT)
modulators.

25 (C) Biguanides, which decrease liver glucose production and increases
the uptake of glucose. Examples include metformin such as:
(1) 1, 1 — dimethylbiguanide (e.g., Metformin — DepoMed, Metformin -
Biovail Corporation, or METFORMIN GR (metformin gastric retention
polymer)); and
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napht hyl met hyl ) benzoxazole); (14) SDZ PQU 693 ((+) - trans - 2 (S - ((4 -
chl or ophenoxy) nethyl) - 7alpha - (3, 4 - dichlorophenyl) tetrahydropyrrolo
(2,1 - b) oxazol - 5 30 (6H) - one); 56 WD 2006/ 031969 PCT/ US2005/ 032938
(15) S 1526X0Q¢o6p3wwey 2- ((9H - fluoren - 9 - ylacetyl) amdrA)s26isfdydeds benzoic
acid 2 - ((2 - nethoxy - 2 - (3 - (trifluoromethyl) phenyl) ethyl) am no)
ethyl ester); (16) AZM 134 (Alizyne); 5 (17) ARIAD, (18) R 102380; (19) PNU
140975 (1 - (hydrazi noi mi nonet hyl) hydrazino) acetic acid; (20) PNU 106817
(2 - (hydrazinoi m nonet hyl) hydrazi no) acetic acid (21) NC 2100 (5 - ((7 -
( phenyl net hoxy) 3 - quinoli nYI ) meth - 10 thiazolidinedione; (22)
MXC 3255; (23) (2¥mpetioppin hydpaphlotide (Md%?d'me %m'dﬂwcﬂsbpmmsilq%mldﬁp 20993 (2

- (4 - (2 - (5 - gfy I y) benzyl) -

mal oni ¢ acid di met |r8g|§ke)P w«%mﬁ%ﬂdﬁ %Rc?g%? %M%@tﬂ@? 2 - dithiolan -
3 - yl) pentanoi C%QDPHAQE ok CRHAGE-XR.pha |i poic aci d 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 5 4 - vyl XD)Alphexgi)cdsiziaseintiiitors, which inhibittdipHa)glutosidaslel di ne - 2, 4 -

15" et hoxy NPHEESHchsHEsR convets fistesein Jucdreasraty didving hedtesipant) . *
carbohydrates. The undigested carbohydrates are subsequently broken down in
the gut, reducing the post-prandial glucose peak. Examples include, but are not
limited to: '

10 (1) acarbose (D - glucose, O - 4,6 - dideoxy - 4 - (((1S -
(1alpha,4alpha,5beta,6alpha)) - 4,5,6 - trihydroxy - 3 - (hydroxymethyl)
- 2 - cyclohexen - 1 - yl) amino) - alpha - D - glucopyranosyl - (1 - 4) -
O - alpha - D - glucopyranosyl - (1 - 4) -, also known as AG — 5421,
Bay -g-542, BAY-g-542, GLUCOBAY, PRECOSE, GLUCOR,

15 PRANDASE, GLUMIDA, or ASCAROSE);

(2) Miglitol (3,4,5 - piperidinetriol, 1 - (2 - hydroxyethyl) - 2 -
(hydroxymethyl) -, (2R (2alpha, 3beta, 4alpha, 5beta)) — or
(2R,3R,4R,5S) - 1 - (2 - hydroxyethyl) - 2 - (hydroxymethyl - 3,4,5 —
piperidinetriol, also known as BAY 1099, BAY M 1099, BAY-m-1099,

20 BAYGLITOL, DIASTABOL, GLYSET, MIGLIBAY, MITOLBAY,
PLUMAROL);

(3) CKD-711 (0 - 4 - deoxy - 4 - ((2,3 - epoxy - 3 - hydroxymethyl - 4,5,6 -
trihydroxycyclohexane - 1 - yl) amino) - alpha - b - glucopyranosyl - (1 -
4) - alpha - D - glucopyranosyl - (1 - 4) - D — glucopyranose);

25 (4) emiglitate (4 - (2 - ((2R,3R,4R,58) - 3,4,5 - trihydroxy - 2 -
(hydroxymethyl) - 1 - piperidinyl) ethoxy) benzoic acid ethyl ester, also
known as BAY o 1248 or MKC 542);

(5) MOR 14 (3,4,5 - piperidinetriol, 2 - (hydroxymethyl) - 1 - methyl -, (2R -

(2alpha,3beta,4alpha,5beta)) -, also known as
30 N-methyldeoxynojirimycin or N-methylmoranoline); and
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(31) CRE 16336 (EML 16336); 25 (32) HQ 975 (3 - (4 - (2 - (5 - nmethyl - 2 -
phenyl oxazol - 4 - yl) ethoxy) phenyl) - 2 (S) - (propylam no) propionic
acid); (33) DRF 2189 (5 - ((4 - (2 - (1 - Indolyl) ethoxy) phenyl) nethyl)

t hi azol i di m® 20060319%69- di one); (34) DRF 554158; 30 (35)PORESNPB29336) CLX
0100, CLX 0101, CLX 0900, or CLX 0901; 57 WD 2006/031969 PCT/ US2005/ 032938
(37) lkappaB Kinase (IKK B) Inhibitors (38) mtogen-activated protein kinase
(MAPK) inhibitors p38 MAPK Stinulators (39) phosphatidyl-inositide

tri phosphate 5 (40) insulin recycling receptor inhibitors (41) glucose

t t 4 | 2)4. INE- i 4 | |

i Tt orent s at i on GhYSURRSs (4 A2kigRky 243 RATRRSYS A “EhaRbES BRI bi ni ng
protein (ALBP8§ apf})litriot)lhizbi(lo({twdrotkgm(e#’]r:y))-®oemh2'gbslmos:3_(-f@)-Gal t)ar ?_n; (47)
R t (4 I s] et, |t urat] o ctor; nsul i oLentiatin
Focrm oMoet o) | luobisiad o R “Rac sy - 1 {hvdranymelubetuba; o' ¢
coupl ed wi th bi ndi agir) Obeiqh. (AHRSyIBEWY -Aliso kBwEB3 A 7-F005RS 18Mat oKl ne) ;

(51) Diab I'l (known as V-Alf-é-lﬂ) or ucani n, produced by Bi otech Hol di ngs
Ltd. or %ol que PhaPARERUGLUSTAT, ¥9CldBlAbse- 6 phosphat ase i nhi bitors;

(E) Insulins include regular or short-acting, intermediate-acting, and
long-acting insulins, non-injectable or inhaled insulin, tissue selective insulin,
glucophosphokinin (D-chiroinositol), insulin analogues such as insulin molecules

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 Suspensioh, 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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20 (53) fatty acid glucose transport protein; (54) glucocorticoid receptor
ant agoni sts; and (55) gl utam ne:fructose-6-phosphate am dotransferase (G-AT)
nodul ators. 25 (C) Bi guani des, which decrease |iver glucose production and

i ncreases WO200081138% of gl ucose. Exanpl es include netf @dorius2eaoseoss: (1) 1,
1 - dimethyl bi guanide (e.g., Metformn - DepoMed, Metformn - Biovail

Cor poration, or METFORM N GR (netformin gastric retention polyner)); and 58
WO 2006/ 031969 PCT/ US2005/ 032938 (2) netform n hydrochloride (N, N

-di net hyl i m dodi car boni mi di ¢ di am de nonohydrochl ori de, al so known as LA

6023, BMS 20715 o, Gl HAGE,. XR. D ha- gl ycosi dase
i nhi bitors, whi EW%W%R&%&%O%@%'" i?%ﬁg%d}'ﬁ@%gmﬁg@cgﬂboni/erts
frg_ct ose Ejo gl g(tﬁs?UMUENWBG(@‘L@Biiswhtaheirﬁhmﬁslﬁ-bﬁnd)ﬁo%dﬂ&mnhydrat es.d The
undi gest ed car bohydr ates are subse en e gut, reducin
t he gost - prandi al ){@PM'@%%EWW@%N&Q}QXN%r@??tﬁié\{é{zeﬁﬁl'\la?%?’h%te"gmi mted to: ’
10 (1) acarbose (NOVOLWEPSBO Fefilled; 6 - dideoxy - 4 - (((1 S (1
al pha, 4al pha, 5bet a, 6al pha)) - 4,5,6 - trihydroxy - 3 - (hydroxynethyl) - 2
- cycl ofexen - (12)iRgujin isg amesmepﬁlansughas@lﬂﬁlWﬂmbMVOLlulNr 4) - O-
alpha - D - gluco - .- 5421, Ba
-gP 542, BAY-S-E4ZWQ¥9%§Y%@E%EU&W%Q%%Q , GLUM DA, gr
ASCARCSE) ; (2) M3)Ireguar iosulin, ibjectiqri gushiasi IbETIN bRegular, NQVOLKY &; oxyet hyl ) - 2
- (hydroxynet hyl) .5 o pr 2R, 3R, 4R, 5S
- (27 hyd)r/oiyvel%lhé%ilﬁ\? %hp“?m‘?@i?ﬁ%ff'ﬁ@ﬁ“h@v&?ﬁﬁ\? Ea%')egli'%]gri i e ol , )
al so known as BAY HIORIQLINBRY oMR&GEr UBAT-(TomhbSrated);
10 (14) ARIAD;

(15) LY 197535;

(16) L-783281; and

(17) TE-17411.

15 (F) Insulin secretion modulators such as:
(1) glucagon-like peptide-1 (GLP-1) and its mimetics;
(2) glucose-~insulinotropic peptide (GIP) and its mimetics;
(3) exendin and its mimetics;
(4) dipeptyl protease (DPP or DPPIV) inhibitors such as
20 (4a) DPP-728 or LAF 237 (2 - pyrrolidinecarbonitrile,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;
(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 BAYGLI TOL, DI ASTABOL, GLYSET, M G.I BAY, M TOLBAY, PLUMAROL); (3) CKD 711
(0 - 4 - deoxy - 4 - ((2,3 - epoxy - 3 - hydroxynethyl - 4,56 -

tri hydroxycycl ohexane - 1 - yl) amno) - alpha - b - glucopyranosyl - (1 -
4) - al pha wWODoes/gghesgopyr anosyl - (1 - 4) - D - gl ucopyr 4)
emiglitate (4 - (2 - ((2R 3R 4R 5S) - 3,4,5 - trihydroxy Pgﬂgg‘”’s’&”g
(hydroxynmethyl) - 1 - piperidinyl) ethoxy) benzoic acid ethyl ester, also
known as BAY o 1248 or MKC 542); (5) MOR 14 (3,4,5 - piperidi netriol, 2 -
(hydroxymethyl) -1 - methyl -, (2R - (2al pha, 3beta, 4al pha, Sbeta)) -, also
known as 30 N-nethyl deoxynojirimycin or N-nethylnoranoline); and 59 WO
20061031969 PCT/ ué%b@@ﬁ@ymémrs ;@ Voglibose (3,4 - dideoxy - 4 - ((2 -

hydroxy - 1 - (hy@w)él\é M .ethyl) amno) - 2 - C- (hydroxynmethyl) - D -
epi - inositol epi nositol,3,4 - dideoxy - 4 - ((2 - hydroxy - 1 -
(‘hydr oxynet hyl ) (5 ghughgon antagonists s2(ch a€AY-RTah50agdret hyl ) -, al so known as A

71100, AO 128, BASEN, GLUSTAT, . VOG I .S ul i ns ipnclude regul ar or
short-acting, @3@@?9?@35&’” ﬂbmcﬁﬁﬁ btﬁ@ﬁ%néﬁ W"LF&SHOan&m“Hﬁg non-i nj ect abl e
or inhaked i nsul | PACHI3FS89mER tRprotarBylins Wramlintide! aceapdos phoki ni n

(D-chiroinositol), insulin analogues such as insulin nolecules 10 with m nor

differences in the natural am no acid sequence and snmall nolecule mmcs of

i nsulin (insulipherbrREhCsompdiind @,qysjpeg Hl; J | ude, but
are not limted t%rb Eh%? Bi o‘%a (2) L%Og%ﬁ%?g?ngmwﬁﬁ'm% 8’-6 oxobis (1

- pyrrol i dNAdeEeRReINRMY Aveight than that fourdh with dhg usq af) existing RRAR ggawma (human
I nsulin Q%&ﬁiﬁh&%ﬁ#ﬁf&lbﬁetﬁcég@nt@ﬁ\ay RrfideSRsdinS Yitdhyiuida0 known as insulin

X14, | NA-X
10 biguanides, meglitinides, AGl’'s, PPAR alpha agonists, and PPAR gamma

agonists, and dual PPAR alpha/gamma agonists.

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

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

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

20 (Nissan, Kowa Kogyo, Sankyo, Novartis) and extended release forms thereof,
such as ADX-159 (extended release Iovastatin), 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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NOVOM X, or NOVOLOG); (5) insulin detemr (Human 29B - (N6 - (1 -
oxotetradecyl) - L - lysine) - (1A 20 - 21A), (1B - 295) - Insulin or NN
304); (6) insulin lispro ("28B - L - lysine - 29B - L - proline human

i nsulin, orWOR8SHBI®) , Pro(529) hurman insulin anal og, alrea/Use@sn3zass | ys-pro
insulin, LY 275585, HUMALOG, HUMALOG M X 75/25, or HUVALOG M X 50/50); 25
(7) insulin glargine (human (A21 - glycine, B31 - arginine, 632 - arginine)
i nsulin HOE 901, also known as LANTUS, OPTISULIN); (8) Insulin Zinc
Suspensi on, extended (Utralente), also knovvn as HUMULIN U or ULTRALENTE;

sl i”ﬁ“'sL%@@ﬁaﬁHﬂpr?g%otﬁm@tﬁ%@?% e ASH, Vol RRRes a8 NV TN L
60 \/\lo 2006£i D?ﬂlﬂﬁﬁbé’l@rdd@%@_ o/ HIScke %(suél%?% BHthUNU}zﬂdbé PBlgghlfcﬁen (Qrg%blcmpphane
insulin an nsu ection); %.i.sophane
neul i n NPHCATh 3098 Keriphe. 'CLﬁJVE ’iL8H§eSS CWE?LJ "%[E""Nc'i(?& Bgo NOVOLI N

70/ 30 PenF
Such as e aphttlél?;eéa,@éadllhko?é)@@h B%ﬁédohﬁqbllﬁa(el@g\’n 'Il:iha}:hl 'I%ﬂ@%ﬂﬂ%&@e fS IPFPZ 110 n

HUMULI N & Fitrasloses fanaket, hatra-Bid, NifreBur. d¥itrelingnabSpray itrestet, ardgul ar,  NOVOLI N

Regul ar U 530 LE et P o "‘Psqﬁ“%hiﬂf VRS o) Tt g R

L- 783281; ahetengin HCTT Pribzité] Wniretic, Vaseretlc Zestoretic).

F. Biological Examples

10  Transfection assay method for PPAR receptors

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

FBS and glutamine (Invitrogen) and incubated in a 5% 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
PPARGq, y or & fused to the yeast GAL4 DNA binding domain and the other
containing the promoter sequence of the yeast GAL4 (UAS) fused to the firefly
luciferase cDNA reporter. The next day, the medium was changed to DMEM/F12

20 medium supplemented with 5% charcoal treated serum (Hyclone) and glutamine.
After 6 hrs the cells were trypsinized and seeded at a density of 50,000 cells/well
into 96 well plates and incubated overnight as above. The cells were then
treated with test compounds or vehicle and incubated for 18-24 hrs as above.
Luciferase reporter activity was measured using the Steady-Glo Luciferase

25  Assay Kit from Promega. DMRIE-C Reagent was purchased from GIBCO Cat.
No.10459-014. OPTI-MEM | Reduced Serum Medium was purchased from
GIBCO (Cat. No. 31985). Steady-Glo Luciferase Assay Kit was purchased from
Promega (Part# E254B).
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15 (F) Insulin secretion nodul ators such as: (1) glucagon-like peptide-1
(&P-1) and its mnetics; (2) glucose-insulinotropic peptide (AP) and its
mnetics; (3) exendin and its mnetics; (4) dipeptyl protease (DPP or
DPPI V) i nhiBO2643196fch as 20 (4a) DPP-728 or LAF 237 (2 PCT/US2005/032938
pyrrolidinecarbonitrile, | - (((2 - ((5 - cyano - 2 - pyridinyl) am no)
ethyl) am no) acetyl), known as NVP - DPP - 728, DPP - 728A, LAF - 237);

(4b) P 3298 or P32/98 (di - (3N - ((2S, 3S) - 2 - amino - 3 - nethyl -
pentanoyl) - 1, 3 - thiazolidine) funarate) 25 (4c) TSL 225 (tryptophyl -
1,2,3,4 - tetra ydro ui nol rboxylic acid Val i ne
pyrrolidide (v p‘{?r“)e ﬂ?}‘anL?nFWHB?WS %‘fﬁj %”l’ﬂ?f?f'e iid'% éx;‘}“l‘ t®s and
anal ogues tdirfead¥in V|tKo4rfe)sulf§3Be?d/2afé7n%pfdsenteftlbecoM@thds aid dalat tH ssme 30 (49)
TMC- 2A, TMC- 2B, or TMC- 2C; &%@ g@@ t|de nltrlles (2- cyanopyrrolodldes)

61 WO 2006£83880 6 Wheter Mubipip 55a2 Gbe shpwn) matiple mﬁﬂSBTGNﬁ'BS wehe takgny  spz
274-444; ( agoni sts
whi ch |ncIﬁ%ﬂﬂéﬁﬁ?@gggﬁﬂg?gﬁpgﬁﬁiIﬁﬂgnngﬁh@V|ﬁ%? ?géﬁgéfﬂﬁgyﬁgl

tri pro- any identieal tp aayrPnecompowrtbelow) . The present conpounds may al so
increase insulin sensitivity with little or no increase in body weight than
that found with the use of existing PPAR gamma agonists. Oral anti-di abetic
agents may include insulin, sulfonylureas, 10 biguani des, neglitinides,
Ad's, PPAR al pha agonists, and PPAR gamma agoni sts, and dual PPAR

al pha/ gamma agoni st s.

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

G. Other Embodiments

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

20
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The present conmpounds al so may increase fat and/or |ipid netabolism
providing a nethod for losing weight, losing fat weight, |owering body mass
15 index, lowering lipids (such as lowering triglycerides), or treating
obesity or the condition of being overweight. Exanples of |ipid | owering
agents include bile acid sequestrants, fibric acid derivatives, nicotinic
acid, and HM3CoA reductase inhibitors. Specific exanples include statins
such as LIPITOR(r), ZOCOR(r), PRAVACHOB{dilms LESCOL(r), and MEVACOR(r), and
pitavastatin (nisvastatin) 20 (N ssan, Kowa Kogyo, Sankyo, Novartis) and
extended rel ease forns thereof, such as ADX-159 (extended rel ease

| ovastatin), as well as Colestid, Locholest, Questran, Atromd, Lopid, and
Tricor. Exanples of blood pressure |lowering agents include anti-hypertensive
25 agents, such as angi otensin-converting enzyne (ACE) inhibitors (Accupril,
Apace, Captopril, Lotensin, Mavik, Mnopril, Prinivil, Univasc, Vasotec, and
Zestril), adrenergic blockers (such as Cardura, Dibenzyline, Hylorel,
Hytrin, Mnipress, and Mnizide) al pha/beta adrenergic bl ockers (such as
Coreg, Nornodyne, and Trandate), calcium channel blockers (such as Adal at,
Cal an, 30 rdene, Cardizem vera-HS, Dilacor, DynaCrc, Isoptin, N notop,
Nor vace, C"flendll PPUE%PQH%Qd%EFBUQNQ%§ XL, Sula, Tiazac, Vascor, and

Ver el an), dluretlcs 62 WO 2006/ 031969 PCT/ US2005/ 032938 angiotensin |1
recept or antagonisté (such asgAtacand, Avapro, Cozaar, and Diovan), beta
adrenergi ¢ bl ockers ?such as Bbtapace, Blocadren, Brevibloc, Cartrol,

| nderal , Kerl one, Sectral, Tenorm n, Topg ?I-XL and
Zebeta), vasodil &ors K suc Di Iatrate dar, "I sno, |sordi

Isordil 5 Titradose, noke Y- Dur , ingual Spr ay,
Nitrostat, and SorbRgrRye), er pe aCh~ps Lexxel ,
Lotrel, Tar ka, Teczem Lotensin HCT, ificide, @nireti¢, Vaséretic,
Zestoretic). F. Biological Exanples 10 T ansfection assay net hod for PPAR
receptors Rs R R7
1
wherein

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

YisSorQ;

Z is O or CHjy, provided when Y is O, then Z is O;

R, and R; are independently selected from H, C4.3 alkyl, C.3 alkoxy, halo,
and NR;Ry wherein R; and R, are independently H or Cy_s alkyl;

Rs and Ry are independently selected from H, halo, cyano, Ci.s alkyl,

hydroxy,C -4 acyl, Ci4 alkoxy, and NR.R4 wherein R; and R4 are
independently H or C4_3 alkyl, provided that R; and R, are not both H;
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HEK293 cells were grown in DVEM F12 nedi um suppl enented with 10% FBS and
glutam ne (Invitrogen) and incubated in a 5% CQ2 i ncubator at 37C. The
cells were co-transfected using DVRIE-C reagent (Invitrogen) in serumfree
15 medium (Opti-MEM Invitrogen) with two nmanmmal i an expression plasm ds, one
contai ning the DNA sequence coding for the |ligand bindi ng domains of either
PPARa, y or 5 fused to the yeast GAL4 DNA bi nding domai n and the ot her
contai ning the pronoter sequence of the yeast GAL4 (UAS) fused to the
firefly luciferase cDNA reporter. The next day, the nmedi umwas changed to
DMVEM F12 20 nedi um suppl enmented wth 5% charcoal treated serum (Hycl one) and
glutam ne. After 6 hrs the cells were trypsinized and seeded at a density
of 50,000 cells/well into 96 well plates and incubated overni ght as above.

The cells were t raat E%%q ncubat ed
for 18-24 hrs asta ovlg %Lﬁ%pygpggt e%%%%ggf‘f V|alk§?ghggﬁ.§%gﬂ?%d usi ng the

St eady- G o Luci fersdeyl, p5ovidedipakRs and fimare oefdgdh HDVRI E- C Reagent was

pur chased from G BCO Cat. No.10459-014. OPTI-MEM | Reduced Serum Medi um was
purchased from G BCO (Cat. No. 31985). Steady-d o Luciferase Assay Kit was
pur chased from '%rr'aﬁﬁ'&ate@ﬁm#' ok, B)- alsyl. 99 PORB:031969 PCT/ US2005/ 032938

A variety of exanple conpounds have been made and tested, with a range of in
vitro results. re re res tive.c ounds and data;, in.sone cases,
hLro Tesults.  Bel o AL o SR ERSAL S SOTRONAS (A0 L oy e

Nat ural |y, diff eallemy, GQMBeIMI,st gralli'ﬂmymxv,aCUC)yctmawyh@wCWdOalhawe activities

5 identical to In Vitro Data Conpound

| [k & mp

ECSO (PPAR del th epee @ F%H g E‘g,&yg&?g@ éf—’A Apha) Nunber nM nM nM 2

41.5 899 900 G @M@palm@apw@a{m and Cs. 7cycloalky|oxy C 7alkoxy, or Rgand Re
together form C4 alkylidenyl or Cs9 alkenylidenyl; or Rs, Rg and the

carbon atom to which they are attached together form Cs.7 cycloalkyl or 5-
or 6-membered heterocyclyl;
nis 0, 1 or 2; and

mis 0, 1 or 2;

or a pharmaceutically acceptable salt thereof.

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

4, The compound of claim 1 wherein Y is O.

5. The compound of claim 1 wherein Y is S.

6. The compound of claim 1 wherein Z is O.

7. . The compound of claim 1 wherein Z is CH,.
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15 The features and principles of the invention are illustrated in the

di scussi on, exanples, and clains herein. Various adaptations and

nodi fications of the invention will be apparent to a person of ordinary
skill in the art and such other enbodinments are also within the scope of
the invention. Publications cited herein are incorporated in their entirety
by reference. 20 64 Cains 1. A conpound of Formula (1): OHR O X R2 R4

RS RE Ynnl R Z3R6 RO 7 wherein Xis selected froma coval ent bond, S,
and O; Yis Sor O; Zis O or CH2, provided when Yis O, then Zis 0; R
and R2 are independently selected fromH, CI-3 alkyl, Cl-3 al koxy, halo,

and NR3Rb wherein Ra and Rb are independently Hor Cl1L 3 alkyl; R3 and R4 are
i ndependently selected fromH, halo, cyano, CI-5 alkyl, hydroxy, C 2-4 acyl,

Cl al koxy, gnd NRCRd wh ' @1&3@[“ Sher dently Hor Cl -3 al kyl,
provi ded thgt R3 and R4?@$E&R§%u oth ;aEShﬁgngﬁggaB are independently

selected fromH, Cl.8 alkyl and substituted Cl 8 alkyl, provided that R5

and R6 are got both H {He cémpelLéghimh Pihétei@liop. CL$ al kyl, and phenyl ;
R8 and R9 are independently selected from hal o, phenyl, Cl-,j alkyl, Cl1_8

al koxy, C2_09al kenyl, C2-9al kenyl oxy, C3.7cycl oal kyl, C3. 7cycl oal koxy,
10. The compound of claim 1 wherein nis 1.

11. The compound of claim 1 wherein Ry and Ry are independently
selected from H, C4 alkyl, Cq.3 alkoxy, F, Cl, and Br.

12. The compound of claim 11 wherein R, and R; are independently
selected from H, methyl, methoxy, F and ClI.

13. The compound of claim 1 wherein R; and R, are independently
selected from H, halo, cyano, acetyl, Cq.; alkyl, and C,.; alkoxy.

14, The compbund of claim 13 wherein R3 is independently
selected from H, F, Cl, hydroxy, methyl, and methoxy.

15. . The compound of claim 13 wherein R4 is independently selected
from F, Cl, methyl, methoxy, trifluoromethyl, trifluoromethoxy, difluoromethyl,
difluoromethoxy, fluoromethyl, fluoromethoxy, chlorodifluoromethyl,
chlorodifluoromethoxy, dichlorofluoromethyl, and dichlorofluoromethoxy.

16. "~ The compound of claim 1 wherein R; is selected from methyil,
methoxy, H, Cl, Br, I, OH, —CH(CF3)2, CF3, —OCF3, —N(CHa3)2, —O—
CH,COOH, and —COCH3;, and R4 is selected from H, Cl, and methyl.

17. The compound of claim 1 wherein Rg and Ry together form C1.9

alkylideny! or Ca.g alkenylidenyl, or Rs, Ry and the carbon atom to which they are
attached together form Cs.; cycloalkyl.

67



C37cycl oal kyl -d - 7al kyl , C37cycl oal kyl - C, - 7al koxy,

C3. 7cycl oal kyl oxy- Cl. 6al kyl, and C3. 7cycl oal kyl oxy- G 7al koxy, or R8 and RO
together form Cl.9 al kylidenyl or C3_9 al kenylidenyl; or R3, R9 and the
carbon atomto which they are attached together form C3.7 cycl oal kyl or 5-
or 6-nmenbered heterocyclyl; nis O, 1 or 2; and mis 0, 1 or 2; or a

phar maceutically acceptable salt thereof. 2. The conpound of claim 1l wherein
Xis Sor 0. 3. The conpound of claim2 wherein X is 0. 4. The conpound of
claiml wherein Yis 0. 5. The conpound of claim1l wherein Yis S. 6. The
compound of claim1l wherein Zis 0. 7. The conpound of claim1l wherein Z is
CH2. 66 8. The conmpound of claiml wherein mis 1. 9. The conpound of
claiml1l wherein mis 2. 10. The conmpound of claim1l wherein nis 1. 11. The
compound of claim1l wherein RL and R2 are independently selected fromH,
Cl-3 alkyl, C1.3 alkoxy, F, d, and Br. 12. The conpound of claim 11 wherein
Rl and R2 at® i ndependeHa spmrynsqf stpimriomheneintia aid Re argtingsgendentynd . 13.
The conpoungt|&fted trainMalo, Wreh A 01-5@@9@1-54»(@(,ca_Ede@W@mémenﬁ@Jy,ect ed from
H, hal o, cyano, %(ég[?/l 1-2 %)g)/l an %Eéeal ?)c%% 14. The coppound of

cl ai m 13 whetePREY) S RURRRIKEN Coyey COaRIEC et W draaycipalk iCrrRlK by ,

met hyl , andCgriybioalkylodpCq.ddlky| cavepOssciobikgbay-Oy ladkayerein R4 i s

i ndependently selected fromF, d, nethyl, nethoxy, trifluoronethyl,

trifluoromethoxy, difluoronmethyl, difluoronethoxy, fluoronethyl,
fl uor onet hok§:., chl or odi Theucoropairfaydf claim 1 wherein R is selected from H, F, Cl,

methyl, and methoxy, and R.is selected from F, Cl, acetyl, methyl, methoxy,
trifluoromethyl, trifluoromethoxy, difluoromethyl, difluoromethoxy, fluoromethyil,
fluoromethoxy, chlorodifluoromethyl, chlorodifluoromethoxy, dichlorofluoromethyil,
and dichlorofluoromethoxy.

20. The compound of claim 1 wherein R, is selected from H, CF3,
methyl, Cl, and methoxy, and R is selected from H, Cl, and methyl.

21. The compound of claim 1 wherein Xis O and Y is O.
22. The compound of claim 1 wherein Zis O and Y is S.
23. The compound of claim 1, wherein Xis O and Y is S.
24. The compound of claim 1, wherein X is a covalentbond and Y
is S.
25. The compound of claim 1 wherein Rs and Rg are independently
C14 alkyl.
26, The compound of claim 25 wherein Rs and Rg are methyil.
27. The compound of claim 1 wherein
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chl or odi f I uor onet hoxy, dichl orofl uoronethyl, and dichl orofl uoronet hoxy. 16.
The conmpound of claim 1l wherein R3 is selected fromnethyl, nethoxy, H d,
Br, I, OH -CH(CF3)2, CF3, -0OCF3, -N(CH3)2, -0- CH200CH, and -COCH3, and R4
is selected fromH d, and nethyl. 17. The conpound of claim21 wherein RB
and RO together form Cl-9 alkylidenyl or C3-9 al kenylidenyl, or Re, RO and
the carbon atomto which they are attached together form C3-7 cycl oal kyl .
67 18. The conmpound of claim 1l wherein R8 and RO are independently selected
from hal o, phenyl, C19 al kyl, Cl.8 al koxy, C2-9 al kenyl, C2.9 al kenyl oxy,
C3-7 cycloal kyl, C3-7 cycl oal koxy, C3-7cycl oal kyl -Cv7al kyl ,
C3. 7cycl oal kyl - G - 7al koxy, C3.7cycl oal kyl oxy-Ci -sal kyl, and
C3. 7cycl oal kyl oxy-d - 7al koxy. 19. The conpound of claim1l wherein R3 is
selected fromHpE | ~ra t 4 is selected fromF, O,
acetyl, nethyl, Het ﬁggflt,edq%ri F‘F gg?’gqn%tﬁﬁlyp?%Pi@ﬂ%&Onet hoxy, difl uoronethyl,
di f 1 uor onet hoxy ,RAi$ seleetaefiep H, Cf lapdmatet'hoxy, chl or odi f 1 uor onet hyl ,
chl orodi f I uor omg$ heX¥ecdiyGRIn? HOF! PR Wd mefdy;dingh! or of | uor omet hoxy. 20.
The conpound of claim1 wherein R is selected fromH CF3, nmethyl, d, and
met hoxy, and R2 Rads s@ipelefd@m Fofrh ety angdfaethexhyl . 21. The conpound of
claim1l wherein Xis 0 and Yis 0. 22. The conpound of claiml1l wherein Z is
0 and Yis % 23. The_ﬁ%) ound of ¢C aiml wherein Xis 0 and Y is S. 24.
The conpount-of claim 1} Reyndeficlaing 1 80Ptht bond and Y is S. 25. The
conmpound of cl aiXislOmherein RS and R6 are independently Cl1-4 alkyl. 26. The
conpound of cl aiw&?&_ wherein R5 and R6 are nethyl. 27. The conpound of

58 O

claim1l wherein
Rs is selected from H, F, Cl, methyl, and methoxy; and

R is selected from F, Cl, methyl, methoxy, trifiuoromethyl,
trifluoromethoxy, difluoromethyl, difluoromethoxy, fluoromethyl, and

fluoromethoxy.

29. The compound of claim 1 wherein
Xis O;
Yis S;

R is selected from H, F, Cl, methyl, and methoxy; and
R4 is selected from F, Cl, methyl, methoxy, trifluoromethyl,
trifluoromethoxy, difluoromethyl, difluoromethoxy, fluoromethyl, and

fluoromethoxy.

30. The compound of claim 1 wherein
Y is O;
Zis O;

Rs is selected from H, F, Cl, methyl, and methoxy; and

R4is selected from F, Cl, methyl, methoxy, methyl, methoxy,
trifluoromethyl, trifluoromethoxy, difluoromethyl, difluoromethoxy, fluoromethyl,
and fluoromethoxy.

31. The compound of claim 1 wherein
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R, is selected fromH, CF3, nmethyl, O, and nethoxy; R2 is selected fromH,
d, and nethyl; R3 is selected fromH F, d, nethyl, and nethoxy; and R4
is selected fromF, C, methyl, and nethoxy. 28. The conpound of claim1l
wherein XisO YisO; R3 is selected fromH F, d, nethyl, and nethoxy; and
R4 is selected fromF, d, nethyl, nethoxy, trifluoronethyl,
trifluoronethoxy, difluoronethyl, difluoronethoxy, fluoronethyl, and

fl uoronet hoxy. 29. The conmpound of claiml wherein XisO Y is S, R3is
selected fromH F, d, nethyl, and nethoxy; and R4 is selected fromF, O,
met hyl , methoxy, trifluoromethyl, trifluoronethoxy, difluoronethyl,

di fl uor onet hoxy, fluoronethyl, and fluoronethoxy. 30. The conpound of claim
1 wherein YisO; ZisO; R3is selected fromH F, d, nmethyl, and nethoxy;
and R4 is sel ectrgds E&i@Blek frdeh H, e, hMéth e, %&Ynetﬁ&twyl met hoxy,
trifluoronmethyl, trifluoraoneth ox?/ Yuor onet hyl, “di f1 uor omet hoxy,

f1 uor onet hyl , &rds $¢/6eied MROrmbx ¢! ag meF'Pﬁé' corrpound of claim1l wherein 69 R

is selected frorRSI-rl;, s€ledtedTRINMW, F, €I, metng, dref Mempxy; R2 is selected fromH,
a, and nethyl;

R4 is selected from F, Cl, methyl, methoxy, and methyl, methoxy,
trifluoromethyl, trifluoromethoxy, difluoromethyl, difluoromethoxy, fluoromethyi,
and fluoromethoxy; and

Rs and Rg together form C,.g alkylidenyl or Cs4 alkenylidenyl, or Rs, Ry and

the carbon atom to which they attach together form Cs.;7 cycloalkyl.

32. The compound of claim 1 wherein
Xis O;
YisOorS; and
Zis O.
33. The compound of claim 1 wherein Rg and Rq together form Cy9

alkylidenyl or Cs.g alkenylidenyl, or Rg, Rg and the carbon atom to which they
attach together form Cs7 cycloalkyi.

34. The compound of claim 1 wherein Rg and Rg are independently
selected from halo, phenyl, C1.galkyl, C1.s alkoxy, Cz9 alkenyl, C,.9 alkenyloxy,
Cs7 cycloalkyl, Ca7 cycloalkoxy, Ca.7cycloalkyl-Cy.7alkyl, Cazcycloalkyl-Cq.7alkoxy,
Csycycloalkyloxy-Cealkyl, and Cs rcycloalkyloxy-C4.7alkoxy.

35. The compound of claim 34 wherein mis 1 and nis 1.
36. 1+ The compound of claim 34 wherein Y is S.
37. The compound of claim 1 wherein Rs and Rg are independently

selected from H and C4.s alkyl.
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R3 is selected fromH, F, O, nmethyl, and nethoxy; R4 is selected fromF

d, nmethyl, methoxy, and nethyl, methoxy, trifluoronethyl,
trlfluoronethoxy, di fl uoronet hyl, difluoronethoxy, fluoronethyl, and

fl uoronet hoxy; and R5 and R9 together form Cl1-9 al kylidenyl or C3-9

al kenylidenyl, or R3, RO and the carbon atomto which they attach together
formC3.7 cycloalkyl. 32. The conpound of claiml wherein X is O0; Yis 0 or
S; and ZisO 33. The compound of claim1l wherein R5 and RO together form
Cl1.9 alkylidenyl or C3-9 al kenylidenyl, or R5, R9 and the carbon atomto
which they attach together form C3.7 cycloal kyl. 34. The conpound of claim
1 wherein R3 and RO are independently selected from halo, phenyl, C -9

al kyl, C1$ al koxy, C2-9 al kenyl, C2-9 al kenyl oxy, C37cycl oal kyl,

C3- 7cycl oal §gxy, C3- 7Cycrh@%bl~’n‘;sbu§d of gk br Maﬁmlmmre%tﬂ%wy,
C3- 7cyc|oalhélox%qc sal kyl , C% W%C oal oxy C, - 7al koxy. 35.

conpound of PN o A Oy 7|‘§'F’n"i‘@ s 3RQRA qr@'f: 2:36. The conpound of clal m
34 wherein Y is S. 37. The compound of claiml mhereln R5 and Rs are

i ndependent sel ected fhoan aﬁd|C1 3 a h'ip The cogggqnd of claim
37 wherein and Rear ¢ BBPR 3HEHHTA COmpgHo %ma“%”%?&%‘p%‘? M and R8
and RO f or m aftia. phagmadeydibaliynameptabatardemposi ti on conpri sing a conpound of
claim 1 and a pharmaceutically acceptable carrier. 71
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