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WD 2008/ 109727 PCT/ US2008/ 056004 SUBSTI TUTED PHENOXY

THI AZCLI DI NEDI ONES AS ESTROGEN RELATED RECEPTORman704w7nDOT
WOZDBMWTORS 5 FI ELD OF THE | NVENTI ON The pr esBCE/US2008/056004

invention relates to certain novel conpounds, nethods

for preparing conpounds, conpositions, internediates

and derivatives thereof and for treating 10 conditions

such as mnumm IFHENOXY THIAZORIDINERNONES
di sease, and netabolic disorders. Mire particularly,

t he dbﬁyﬁﬁ]FRi@GﬁN R AT B i CERTER -0 ORULATORS en
Rel ated Receptor al pha (ERR-a) nodul ators useful for
treating, aneliorating, slowing or inhibiting the
progressi on of di sease states, disorders, and
conditions nediated by ERR-a activity. 15 BACKGROUND
OF THE | NVENTI ONEREleD ©f THE.BWENIIGQNe nenbers of a
superfam ly of transcription factors. The nenbers of
this famly share structural simlarities and regul ate
Tanbreeerstensentmf remlebitcmbelgfamaiovef tempou(ds, eﬁeﬂhy)dsior Meparing
Bi ol . Chem 2001, (40& 36863- 368# bg
ComPOUQE'?q %P@O%F'OW%ﬁ?@g@eﬂﬁé%%a'ﬂ drevativssi tharec{ep frirﬁ%tﬂng
condltloﬁ§§hﬁi9|as RB8r, i ||t¥e@ﬂéﬁ1méf8§/aﬁﬁhéﬁgsegééfé%’fc?ﬁ‘Fe‘t?rSdli‘%n
reproducti'on (Laudet, V. and H. onneyer
disordensu d\VIem pmcelptlwthémmnnmls ofabe prezamt IIM\@gmonMacEesnlogen

Relatedp Scer ﬁgglghk/% H@E&rgaqnsgﬂ.ﬁ?o ge$t5](a %&%ﬁgatlng, slowing or
|nh|b|t|n§@l%‘EF®r8§S|bh %H%%a@é‘é@at@@%sbr@%?é 'efride(%rfo%or%brﬁé&ha?@d by
em (G guere, V. Endocrine Rev. 1999,
ERR-« ®89ity25). This protein famly is conposed of m)dul ar
structural domains that can be interchanged wthin
the nenbers of the famly w thout |oss of function. A
typi cal nuclBRCKOREUND OFOTHE INYENTIONer var i abl e
N-termi nus, a conserved DNA bi nding domain (DBD), a
hi nge regi on, and a conserved | i gand-bi ndi ng domai n
- e
N rece e AP R 2 ShpeHEH RN IChiRs, flpidr2= The
memberml afrthistfamaly sNBEes};truetndaltsirelldnilerstamrerghlath@ diB&rsesset of

biologicg iR LG ohd. et B aempelfTs watabhBebdaage). Ligands

activate (??V’Q#)I‘é%g thése frh Fﬂtleth&B?é tr%‘%bH%l' %}h&sﬁﬁg%%d n

nis S|tua at t N-term nus
metaboIE{m,Sd|ﬁfe|@mztlmndl$eplwbcﬁm(148udet V. and H. Gronmeyer. The

Nuclear Receptor Factbooks. 2002, San Diego: Academic Press). Presently, the

human genome project has identified about 48 members for this family and cognate
ligands have been identified for about 28 of them (Giguere, V. Endocrine Rev. 1999,
20(5), 689-725). This protein family is composed of modular structural domains that
can be interchanged within the members of the family without loss of function. A typical
nuclear receptor contains a hypervariable N-terminus, a conserved DNA binding
domain (DBD), a hinge region, and a conserved ligand-binding domain (LBD). The
function of the DBD is targeting of the receptor to specific DNA sequences (NHR
response elements or NREs), and the function of the LBD is recognition of its cognate
ligand. Within the sequence of the nuclear receptor there are regions involved in
transcriptional activation. The AF-1 domain is situated at the N-terminus and
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constitutively activates transcription (Rochette-Egly,

C. et al. Cell 1997, 90, 97-107; Rochette-Egly, C et
W@bResM#727 Endocri nol . 1992, 6, 2197-2209), whiPET/UK®08/056004

AF- 2 domaln is enbedded within the LBD and its

constltuE pfég: \Y eﬁ/l rnagl%crgﬁgttlolq\ﬁ%oc?‘gtlefﬁéll g@n gle%g@g%@ 90, 97-107;

RochettéYEg%)c US| 1. ERBSEIRYI S195) 291 Y- BB 9, WRIIRY AF-2 domain
honodi ners or heterodi ners and bind to direct or

is embegddee mithdn tecl BBtangkits trapserirsiopakbacivatian is ganthegrendent

wertz, g5 ) S5l B, LoognRerDe, WidedhoaaFpra gt as

monom&ist ABmddimérs @\Qﬁetéﬁioﬁ?rﬁeﬁﬁ aﬁdfbrrfdstﬁﬁtﬂré@aiéﬂinvé&ed nucleotide
Imc?él cal state. The basi c nechani sm of

repeats deaydaianerCraneexass 2P0 Gandapnaet - P@ﬁéh@!nf&)@ﬂd Rev. 2001,

81(3) 1%9r1%@gfzatory proteins. These co-regul atory proteins
‘'a referred to as co- activators or co-repressors

(McKenna, L. J et al. Endocrine Rev. 1999, 20,
1- 344) nu r receptor in the repressed st
ﬁ@ L ef s ‘%ﬁ\lﬁ( %%tpﬁiﬁ‘@é i PR ACHYatgHPrirgpressed basal
biologicﬁlssftﬁfé afi5d p¥kitn &drﬁé?ﬁ%‘? %e%rc% |6l§|nVB%er|@§gﬁgfe$e%dent

i stone de-acetyl ases Jones
exchanghof c@mgulat‘ﬁoypprdtﬁmsoﬂ'helse dmnegutatormotﬁmgme referred to as co-

activatofs g, cn aorgpSers (MsiHERe o of b EaddteNedet, B0, 2D, 331-344).

A nucleérutfe'&eg Rt tHe FpRESSEd SthtedR H(ﬁﬁd%sitstﬂﬁﬁh ré§§6ﬁ§?él 8lehtdr® and is
dependent chromatin- renodeling conple

associalgdswithh €9-rapeesr9peioteins thataeswit iaiose aﬁ%tylmsgs édbdvs)

(ones, 241l 9t Sc GREMIR MBS bRboe0s, 20Fi 47 -2oe). mtne

preseno‘ébetal‘haécﬂ’ﬂsttth@r@%mahbectﬁ-dba@w@és@ﬂ/\Athioeaé’tﬁ/atdr@ that in
the presence of an goni st the AF-2 donmmi n under goes

turn recﬁj'ii:tﬁ@ﬂs(ﬁr'ﬁﬁ@n derders mah§$$€?rﬁlﬁledﬂ@ ¥ Ad Erdependent ﬁ%@éﬂatﬁh
remodeﬁi Bé‘)erle;n%%aéfE E@tyfa‘?e@cé]du‘é trheprflﬁ,tl&#s‘bz?]e i

ence Of an ago s or’in esence
unfold, amd egwession idelleAfated d dmme AF {2 dmaainsacas agrthatganddependent
interactions_ wth oreBB_ﬁssor rotelns

romptes i Th
moleculghggﬁ%?qraﬁe SUFRARGRObrPToRuIgierY Peateipst in thespresence of an
agonist 8 AFLD Y8l un@?\‘goég ar&ﬁg ) sm aP¥8RSiA6N aRd \;f?é@é’rﬁtg% surface

conser ved or gene acti tion or
on the LIEtEp)fmrssheoacttdmamtrn sosichivaior pyoteins. rte tthe pbserfica df an agonist or in

f am of t.ranscr act.ors (X H E._ et al,
the presgiph ot 2Bsidtiis! By dTafisteretina Yiracs hdhammotes
.nteractbhgwmkair@sédr?rbte%s)gTﬁ@hntéﬁdanh tsyrfate® BAItRELBD for both
receptors have been identified for only

co-activa[ss cxiIche@-teRressersiuveriapfandnranideut ceaserved spleewar

mechani%?ﬁ @I% é{tﬂfgtlﬁﬁro?rg%&%gg%h;{hﬂr Iéh%?&?g{}ﬂ?erﬁ%%ers of this

family oﬂtraﬁwthndécter@QﬁiS-l.Et et anpNands 20021 415 (16878)f 8v8-8h7).
an orphan receptor will accelerate the under st andi ng
of the role of the nuclear receptors in physiology and

Nt iGaid¥tnat WO RPAB/tHQ BictdgiBS 4 ddvR) 8P 0aBP A ceptors have

been identified for only approximately one half of known nuclear receptors. Receptors
for which no natural ligand has been identified are termed “orphan receptors.” The
discovery of ligands or compounds that interact with an orphan receptor will accelerate

the understanding of the role of the nuclear receptors in physiology and disease and
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facilitate the pursuit of new therapeutic approaches.
A sub-cl ass of these receptors where no natural

wo p@aneb7bas been identified is for the estrogePCTER2DE056004
receptors (ERRs). 5 ERR-a (al so known as ERR-1), an

cinon LIS LB R ool sbulilr . At BB o bbplore
where n%rrﬂilél%l ﬂg'érﬁd?ﬁés b8 ik Rfid (iR the dtroyen rdlRted&Reptors
is closely related to the eSstrogen receptors

(ERRS)(ER-a and ER-(3). ERR-a and ERR-(3 were first isolated
by a |l ow stringency hybridization screen (G guere, V.
et al. Nature 1988, 331, 91-94) followed later with

EtRR o (s dkrssay a8 ERR-15RH wraHden@ceptor £k thé first.of Bi@three
em 1999 274, 22618-22626). The ERRs and ERs share

|dent|f|eg dnerehees of thel %trogynv:p@ehotph @'ﬁﬁegfﬁé@ﬂcarﬁtﬁmf eRhapisItasd

receptofg BRI ol hodie ARRR RN 1 e Rleeld sfigBeh receptors

(ER-a. am@@bEM%ﬁcﬂERwaéqurng@gﬁéoe@y tafvé\h stritRy rids

share target genes, incl
hybridizatien ecraehr(GlgwemaVaetealarMatuse éafi&n&l?ph 91a%|) folewed later with the

.ot el n 1r
aiscovefER Bl 0nd B BoupBiol S, Fagd o1 2BbTePbegey, The
ERRs aﬁﬁ ERs stB@ebuehB8 Simildtity MHOh8 highedlharsolody dbsérvedlin their

Bi ol . Chem 2002, 272, 24286-24834: Hong et al.

DBDs, aﬂygxmmﬁ@JM@O"/z anghall ibteractrwith the classisel DNfeastragryDiesponse
eIemen%Zlﬁ% qﬁ%ﬁ@c&e@ﬁé@wd rgb%:sgjéﬁe%{eoo{?%é ﬂieefsiggﬁnsg@@Eﬁs share target

genes, iaslUCirgepS? dapofisin argeatse é’rﬁdao@tfebﬁohtlmfartdmwe&taebmegulator
har nmone estrogen IS prinma nedi ated in_t

proteinsyGigere, NonkeRAs 'réﬁaeﬁ%fﬂriqluw\)étahw@@OZt ha. ?%%ﬁ?ﬁf\/%@@*%% J.M.
etal. ERIBGITREYS OFs. éfﬁ@twd' é@é%%%t&%ﬁ@%h@ﬁp%@z 272,

provi de a 'ben or t e treatnent o one rel ated
24286- MS@éaH@ngtﬁt@asﬂ%&rﬁmngaer andt.ddliengon. BielRRERems 2000, 275,

20387-@%%&6%&\%?% r %%Sg:& tr%fmhanﬁurgg?ir m&bﬁ%ﬁ? %L@asét%@enﬁ%response
of estro?éi@es@%%%he Q’Eéne%as‘l' HReefedtRA A §férélﬁ%rhﬁ%er€%ltﬂbgen s primarily

ction of R-a in normal breast tissue is th
medlatadepﬁb@bmaﬁd@or&am@gedomﬁms|T\he|s tj@néentlﬂqatlbn@égompounds

that il FRRFEE SRR syrobEERiol i Bl e it LB BEBBAE e

d|seaseaﬁﬁda‘$ﬁb§|ﬁ’c§‘taﬂdereb%du?tilbnet al ., 2002). Therefore,
conpounds that wll interact wwth ERR-a may be usef ul

agents for the 30 treatnent of breast cancer that is

i PO e ST

E.A. et élorCamterM 200262 BHIDBH1B). Ibha@bIaero: aspmtss) thbbhesemain
. gfent s may act as ant agonists % reduci ng the
functionytdtRfgice B noraral ibreast tispueirthat p atrﬁ@rseésghfqneétrpaen responsive

genes. T BRdH? cartcd® o%%%ﬁ’hﬁgg et gF(oH-Sg&%%feQSr@Q%nswe (ER-a

negative), ERR-a has been reported to be in an activated state (Ariazi et al., 2002).
Therefore, compounds that will interact with ERR-o. may be useful agents for the
treatment of breast cancer that is ER-o negative and non-responsive to classical anti-
estrogenic therapy, or may be used as an adjunct agent for anti-estrogen responsive
breast cancers. These agents may act as antagonists by reducing the biological

activity of ERR-a in these particular tissues.
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Many post - nmenopausal wonen experience osteoporosis, a
condition that is a result of the reduction of
W@2a0800sse7 producti on. Reduction of estrogen | eR€l/ES2008/056004
results in an increase of bone loss (Turner, RT. et
al . Endocrine Rev. 1994, 15(3), 275-300). An 5
anabolic effect on bone devel opnent has been observed
Mdh b@stﬂﬁ€h6beﬁl§a@Wo%brPéx@ér¥ér@6Q5§eéprr89|§t %BQBﬁBﬁQhat is a
at| ents with osteoporosis (Pacifici, R J. Bone
result oivhageductirusof q@%enﬂpgyctho@equ oflastrogenrevels nesilts in

an increSE AERORRI0S HUERR Bl 808, EiePonf ke aPet RECIcA 157000 An

anaboli®Effe&tarPIes devélopieht hhs Yedh dbata’d(dfotrcaddmifist&tion of
Sci ence 1994, 266, 1524-1527; Wndahl, S.H et al. 10

estrogens tappsimenepaysal pasignts wiih osleonpussis dracifie Br ek Hane Miner.

Res. 1955, 8), Kjo(fl@g)] 5 8 rlﬁgHé %cggcéﬂ%r m%gbéﬁugﬁgus(@%ﬁg)lny&nc%ER a

and ER€t kraick out antiabls v mlrﬂﬁ@skelel@iijef@dté WRde thERRﬂII@nICﬁ estrogens
, , i ntai ned f hroughout osteobl ferenti i 0
s typicaly SRAIe OO T ok SReBRoRaRln266, 154A-Saet Iirgiah, S H. etaal.

J. Clin. gﬁ%?@%@@t $04 @, 89'5396?7){ e@x&@%bn?ﬁ BRI, in bane is regulated by

erentiatio results in an i1 ncrease of bone
estrogemn ¢Bomnélpa, E 1 alhiMa. Endatnire it99af 1ﬂa90&9|16a80|anelye E.etal J.

con B0b A8 G500, R B ebaB e G5ty B BoBBsl°=°°

dlﬁeren@&mﬁgéé nOv@r-@k?F@'sIbnb@f' ERREin @t Eﬁlvahﬁ\déké&ﬂaétg an
bone matrix formation. Therefore conpounds that wil

acceptegurodeltaf DORR-différgntiatien, ¢asilisini arsingsease efjoaremade fca’mation,

wnite AR} b ece b ieqt o AR B Ryt RBL ST dbcrease

of bone pPlo@viRformatien| ERR-alaIso Rey(tatas odtecponltinl & r@tiafrebéneved to be
Such conpounds can enhance the activity o

involved @d@qneomabv fonmatipo.s dhereforeeedrapPynds thay \A@Jhmdula’ﬁg ERf@-o. by
tlon ere ot ei ns t.hat
increasiff i8N B bl BriATEERl R arEbt oy R teleliRra Y gf bangucensity
and provigeepbérefitaVer currehtEdRaacts thae préveint Beee lledsabut have no
concentrations of the receptor and consequentl

anaboli¢ aie@asiuty ¢arBpaeIdscaryenhae/ BexRatiyity of the rﬁ@@pt@ftbyttwo

pos&bléo%\%%hl%g%sqgeﬁoun dﬁé frhéa?ése&ﬁt {)f éﬁgggéﬁmﬁgﬁ%rge&ns  that
enhancei&s raetigiey ot lsnpbowé tres stabiliacbf thietrgceptpr; dridon) |dereasmg the
enefit for the treatnment of these di seas

mtracellpl@lré:pap%rq)t@q@ Qi preriamaRg sANSsAUStY Hécrﬁé%%eiitétqcéiﬁity-
Converﬁy With FRpRRE & ?dﬂ%&lségsé’scma\f %H%g r%%%% gf Ié‘s (gfrﬁs‘% BPErowth,

activity o e receptor
compoupdeSIeattwnllrnnteeacﬂmam ER&- @Qmel de&mebsmﬂss bbldgica etiaitgmay
a_ transcriptional active conplex with the PGC 1

provide @cpecﬂ,e(f't {Raite treaimeyt ofidhese dispaees §y refapding oee arewh-
Antagorﬁf}ﬂgcgm% %gﬁ&g@éﬁéﬁ 8f thd rree&Et%? With &é%%@&%r%teﬁ@ Baticases the

and in the reg atron of
activity ofrthelreeebton fatty acid beta-oxidation (Kamm Y et
al . 4 WD 2008/ 109727 PCT/ US2008/ 056004
ERR-a is also present in cardiac, adipose, and muscle tissue and forms a
transcriptional active complex with the PGC-1 co-activator family, co-activators
implicated with energy homeostasis, mitochondria biogenesis, hepatic gluconeogenesis

and in the regulation of genes involved in fatty acid beta-oxidation (Kamei, Y. et al.
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Proc. Natl. Acad. Sci. USA 2003, 100(21),

12378-12383). ERR-a reqgul ates the expression of the
woresuen7ehai n acyl - CoA dehydr ogenase pronot er ROZBE008/056004

Medi um chai n acyl - CoOA dehydrogenase is a gene

Proc. Ngfhy&cash SenUSR 2003, 1bBlaa) s Bots T aido ik aglintes the

expressidrositfe FrEdianT &e8ih %Q:?ISCSAQTéW/d%%’H%@@Cbrb%@ert(ﬂ/l(wg?‘. Medium
the regul ation of MCAD (Sl adék al. Ml. Cell.
chain a@l&}oA glglw,drogenas%w(ﬂ)ggm@mvob@@an thre Bhitizlirgaciion inkefty yacid

peta-oxiighahy HinPeTeYed Bt infrEAq a0t sl BeReo Pauiali SERY

expendﬁlﬁettﬁr%dgﬂhth@'régl%tl@rﬁ oPRISADNSHHR ROEBL i B, déﬂeBﬁ)IWP@g? 17,
an i ncréase in }&Rhyalferenflatlon mar ker s

5400-540% Megeni.B adrd @rﬁl H@@ igo eyl 997, 2¢2, 31693-31699). In

antisensebgier SR righuart e Rt 0o BR S Hd Mobitidf o

nodule mﬂuﬁ@ﬁi thate Was anrintlas¥en atipoche dﬁbﬂarﬁ‘ﬁﬂ@n Wk&l%ncludlng
anal ysis data indicated alteration of

aP2 an(ie?ﬁ’r“&% |(Bﬂnm@vg,| k. etl. fawlesrinaiogy o082 ﬂ14%;cﬁfi§§g%§&)l Recently

an ERRz(bggSE\gc%%We@%%pe?&%z%?%ﬁ h&ledin e&éb teufEd at (RS relative

to the wﬂ@ 4@ DNAGhD drefyistat ihbRat@XAtEasbRBf &e expreSS|on levels
othelial nitric oxide synthase, a gene that

has
ofgene@,rrmo@@q IO@Wsmrl@eag@yn@eta@ph@n(byel Sresdls Mol. CeII Biol.

2003, 25941 794;7856), Jutre, IEFBRNY e fert Sldwn B BRI eguiates the

expressioHeRsidoth &Rl InnM@bm@sBe%twéseEBFg@e that ABS alRbiettive mechanism
honeostasis and differentiation of cells into

against ggepessiemsis (FumieDoead L.¢dapatiad£roaiNatiadepegSei 2803, 100,

14451130567 1316 RSB ie SR TRty Rah? iy BBl R T
metabol@h@h@bét@s&yéﬁﬂ aifferdritlatibp f ¢efs A6 adibdchlsC ThiersTore,
including arteriosclerosis and di abetes” (G undy, S. M

compougds anteragitinguiith ERR-o2E0vaffend @08jgy A@Beasdsis aricomay therefore

provide B S BS Gob R e RLS AT hmt ol SRS epeo discase
indicatidn’se fid iting aReAbscleDsROMN 8RibeteL@RENHY, SN Pétchl. Clrculatlon
di sorders and 25 cardi ovascul ar di sorders and fo

2004, 100 433-Ag8F.ertility (European Published Patent
Application 1398029). There is a continuing need for
new ERR-a i nverse agonists. There is also a need for

LidRRBsciRvee 766 dgernisdisdtstieulsd off cdrizin byesoledérivrdtives as
conditions including but not 30 limted to

antagonisin ©f FRRmoclar tiegtiag eanerin esteopriasiv wbesitedipid disgerdgrs and

carduové%cgfégﬁ &88@?&9@5&2%@%?{@5 lféérﬁl.&é’(;ﬁf%eaagwsﬁpﬂ%ﬁég Patent

AppllcatGIﬂTﬂBﬂJ&QEQ | oss, cartilage degeneration, cartil age
injury, ankyI05|ng spondylitis, chronic back injury,
gout, osteoporosis, osteolytic bone netastasis,

Tg%% Bgégg;@rgtg@@ggeﬁ RONSERERR A Pverse WJori8! FHRLE also a

need for ERR-« inverse agonists useful for the treatment of conditions including but not
limited to bone-related disease, bone formation, breast cancer (including those
unresponsive to anti-estrogen therapy), cartilage formation, cartilage injury, cartilage
loss, cartilage degeneration, cartilage injury, ankylosing spondylitis, chronic back injury,
gout, osteoporosis, osteolytic bone metastasis, multiple myeloma, chondrosarcoma,

5
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chondr odyspl asi a, osteogenesis inperfecta,
osteomal aci a, Paget's disease, polynyalgia
WO b@amet’eta, pseudogout, arthritis, rheunmatoi dPCT/US2008/056004
arthritis, infectious arthritis, osteoarthritis,
atic ctive ,arthriti chi |, dho od

It
chondreyhienta, SstiagrhEb s el BR i, Seomlatip: Poasty igeass,

ponmydI{;‘lla%éurri%‘ﬁbé Oﬁéé“dd%bodt Hvrils, Kh'éﬁﬁfﬁt@ld'é?‘%ﬁ@”ﬁ#é&tbus arthritis,
rway di sease, 5 chronic bronchitis, chronic

osteoartbwblgs,r RRariafie qashhrwﬁnr@raptlm eethets, ahddbeod pghets drejtas’s syndrome,

repetif iR Sthiuf. BBE0RaP HisBOSk R hlalory i) GScase

chronic brdritﬂ?lft%s@hﬂfrﬁ)@sttrlh‘UtN@r;ﬂJlmc)ﬁm}ﬁdls@fa@e/ahéﬁbbh@g drome,
| ucose level, and insulin resistance. 10 SU RY OF

obesity, FOTIRERRTSY ROMepSHasS, CiabRles e glsorwspe@@wscular
dlsorderggéﬁg{e@%‘g%ﬁgf iﬁ{ﬁa\jﬁaﬁ@&&h&%@&’%l cﬁ:s@[:% Sovel 2nd dsulin

€ agani st's, prepar
resistansgch conpounds, pharnaceuti cal conpositions
conprising one or nore such conpounds, 15 nethods of
prepari ng pharmaceutical conpositions conprising one

or nore such AN O VIOq$Ic9% treat ment,
prevention, in of one or nore
di seases associated with ERR-a using such conpounds or
tical t On t
ISR Ehb Rt BRSBTS o Boynos
useful a8, B?exbn'?élé) ERRENNRerdd4a aéﬁ&t‘sl(me%t%sed)frbré affdg k&cthal o,

optional I'y 'substituted optionally
compougdBspharmanguiicaleankenstionsy corﬁpmlagyalne @RIMPKRE Sletheganapounds,

metnods b BeisPo3itiFmebrlfis! Ebmifislions BXHRing e oy rgresgyen

compouings| amk afethegebhiesathreriR3prevehisrmiatiibaion! orfamelibraton 8Pone or
the phenyl ring . to which R2 and R3 are shown attached;
more digeaggsansariabery with iR sp$08 058 ¢omporsds O phamqaceutlcal
composﬂlo‘iﬂsfnat'vel y R3 is linked together to R2 to form an
yl" fused to the

One aspect of the present invention features a compound of Formula (I)

wherein

R1 is halo, optionally substituted Cy.4alkyl, optionally substituted C1.salkoxy, or
hydroxyl;

R, is selected from halo substituted C.salkyl, cyano, halo, —C(O)NH;, and
—C(0O)O—C4alkyl, or alternatively Rz is linked together to Rs to form an aryl fused to
the phenyl ring to which R, and Rz are shown attached;
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phenyl ring to which R3 and R2 are shown attached; R4
is halo, cyano, -C=CH, halo substituted Cl_3al kyl,

WO gn®7¢L 4al kyl, -C(O NH2, or -S(02)-Cl. 4al RgI/US20081056004
5 Xi sSor0; or an optical isonmer, enantioner,

AT et GO TAVE T dpRepregapt [ Rerosrm athaphased o the
phenyl ARPRENNRA RIBhPREERNShAVRY BRtbéRSY;f eat ures a
|%gar maceuti cal conposition 10 conpri S|n.28 at | east one

spalm ¢yano FoCrita halg sebglitated) GasikybmeC(O)O—C4alkyl,

. ar et cal | acceptable carrier. The present
C(O)'\H‘]?v%t §Z§2jaf®o43¥i(é/é(t Ogs a met hod of treating a subject
Xigf$ eF 03g from or diagnosed with a di sease, disorder,
or condition nediated by ERR-a activity, 15 conpri si ntg
O4 @R antisabisPRET : enamiomerbfissteraomes: gpdiansdedmer, racemate,
f ' SOt compound of Formul a
prodrugﬁr)p?]%ﬁg’l?ééﬁedll segsaé:faggs%ér g@ﬂhe&?g@ondi tion can include
bone- related di sease, bone formation, breast cancer
i ncl udi ng, those unresponsive. to anti- estrogen "
Alier Rpectar B Re RO RaT oYt e BB Ay gBfgal composition
comprisfi] 4t Ibagtoneds6mp6and of E8EmdIRIDERicRAt 8BSt Gifd ehémeuticany
I njury, ankylosing spondylitis, chronic back injury,
acceptagteugarrieR0 ost eoporosi s, osteol ytic bone netastasis,
mul ti pl e nyel oma, chondrosarcoma, chondrodyspl asi a,
ost eogenesi s i nperfecta, osteonal acia, Paget's
Tiessrasent inpahtionyalbgiféatursanatdthad op redtiog awubject suffering from
~arthritis, rheumatoid arthritis, infectious arthritis,
or diagngsed ydth adiseiese, diserdedt prcceditinn fesiated HytERR-o activity,
. tis chil dhood.art heiti L en . svndr
comers g A9 14 0P8 ke BEl By B ARERRE 1o e

one conpiuranaferarulai(n Wayctidissse, ddorddr; onconditiomebh tincgude bone-
chroni c obstructive pul nonary di sease, metabolic . ,
related @'?ﬁ%%d%’,ne f@ﬂ@gtl@@,’brgagtoqqy@,eg ('BF'UQH&@S’Sﬁé‘WﬂV@, to anti-

estrogef] AEb T ekl S0e I RALAPERIR! HLRY TR HREE oS, SaHAESS
degenemdtionpsartilagechjurgrahkyfosing spondgitist cmoric bHeé injury, gout,
oscopl 35t P40 bt A6 rBTA e cS SR CHR et
chondrq'ég%lagﬁ/, dajdgRhesB iRYRIRES, BQ!@%‘Fﬂa@&aTngr@rﬂ’a Ié%@‘énse,

vention further features a process for ng a
polymyaigiarrheumatice abseuslogput iarihoitis crivepmasoidgariditisx infiectiong asthritis,

he conpounds, accor di tq, Eor mul I d.ao .. .
osteoarlys B R Y G e ap B Viaood afBfiud Reiess sypdrome,
repetitivBGldS3908/, pebiBB4ntafd Biebis & NéHropitn el M RiSryatvay disease,

~advant ages of the invention wll becomne a%par ent
chronic bronchitis, chronic obstructive pulmonary disease, metabolic syndrome,
obesity, disorders of energy homeostasis, diabetes, lipid disorders, cardiovascular
disorders, artherosclerosis, hyperglycemia, elevated blood glucose level, and insulin
resistance. The therapeutically effective amount of the compound of Formula (l) can be

from about 0.1 mg/day to about 5000 mg/day for an average human.

The present invention further features a process for making a pharmaceutical
composition comprising admixing any of the compounds according to Formula (l) and a

pharmaceutically acceptable carrier.
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fromthe detail ed discussion, schenes, exanples, and
clainms below. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS The
wo 2008gai7ey and ot her features and advant ages OPCT/Kg82008/056004

invention will be apparent fromthe follow ng, nore
particul ar description of preferred enbodi nents of
the invention, as illustrated in the acconpanyi ng

Aﬁdﬂ%rﬁ@émbb@nﬁé@t‘ér&]dladi\}drﬂééé@éﬁﬁetlﬁ\%rﬂfofne\ﬁﬁl5be%6me apparent
Compound 1 (Exanple 1) on weight and food intake.

from theFd@tarI@d giscussionr sehemehexenipies, ard campbeleowl on
gl ucose excursion in an OGIT in nmale C57/BL6 mi ce
after 14 days of treatnment 15 Figure 3 illustrates the
effect of BRIBFESCRIATICI OF THE/DRAWINGSd FFA
levels in ZDF rats. Figure 4 illustrates the effect
of conpound 1 on circulating glucose |evels during an
T : . ..
ThEofeoda SR buRATeatiess Py lvRGeC o 1S EhAAF WiFbe
apparerglfmmﬂﬁa foeﬂowlmg unpane pawtmuipedestmpﬁah ad eréfeeeyd evhbodiments of
n.is se for all mpound 1 treatnent groups
the invenSigd Ui ER R 4% aPeRmP e RO CFAVEG i nute 11 e
point. The panel on the right shows reduction of AUC
of glucose during the ITT at the 0-60 and 0-120
Rigureteillustiatep dhereFectsiqf wampound ti{Examete 1 hen medghitanefood
in fasted glucose | evels upon treatnent of Conpound 1
in ZDF rats. The panel on the |eft panel shows
Higure-hinustratas tthe effetusiaSeEmpaan@t luebsy eRc@sion in an OGTT
. treatnment. The ﬁJaneI on the right ows 16- hour
in male C1BlfyMiceiatier 14 days &f treatnaents r eat nment. Figure 6
|
F e(id rgsgs flg%t?zlac‘teg qﬁe %@C& @6@&{3%@%@1 éetdstﬂggJﬁgﬁgéa %QP FaFtA levels
in ZDF ttate 1 eft shows the bl ood gI ucose levels at various
i me oints relative t ucos The pane
Ftéﬁur?r?emk’?téﬂﬁsé'ﬂ% e?tr@ f@@ r@“@”ﬁr%‘ﬂﬁ%el'%e's during
' t
A T g5 %8 e o0 ?aé%éﬂfuﬁ%ﬁsﬁaﬁﬁ%%?@e’?‘?r‘n%'eﬁ
shows redleicrDbf glacase [Ehelspaosl intrapetiteonkeef delsieonesf insolinlis seen for all
insulin levels at various tine oints, T anel on .
compoL it e giert S nnd e i bl FRse Reielodtiog h Riae tFikspeint
The paﬁéﬁ%n&h tgﬂ@@ﬁéx&@?&d’i]ctu%ﬂf%‘i?@%@%@%un e ITT @t 6-60
lustrates the effect of compound on glycemc
and 0- 12@mmmute time ipgiirds ZDF

Figure 5 illustrates the reduction in fasted glucose levels upon treatment of

intake.

Compound 1 in ZDF rats. The panel on the left panel shows four-hour fasting glucose
at day eleven of treatment. The panel on the right shows 16-hour fasting glucose at
day 20 of treatment.

Figure 6 illustrates the effect of Compound 1 in glucose excursion in an OGTT in
male ZDF rats. The panel at the left shows the blood glucose levels at various time
points relative to glucose injection. The panel at the right shows the AUC of glucose
from 0-120 minutes from the OGTT.

Figure 7 illustrates the effect of Compound 1 on insulin release during an OGTT
in male ZDF rats. The panel on the left shows blood insulin levels at various time
points. The panel on the right shows AUC of insulin from 0-120 minutes from the
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rats. The panel on the |left shows the fed gl ucose

| evel s throughout the first three weeks of the study.
wab@spestet on the right shows the gl ycosyl at edPCT/US2008/056004
henogl obin 5 concentration after 26 days treatnent.
Figure 9 illustrates the effect of Conpound 1 on
insulin levels in the ZDF rat nodel. The panel on the

F'l%irb $ia¥Fatebend et G dBinpdlid 1 BnlBY&Iric chRtroPRNkICZDF
ri ght shows total pancreatic insulin content.

rats. The panel ondhellefmh@wséfse fecbgleﬁoge,tevefs bovgghend the tirst three

weeks At YEl RATIRD BB o inlithe BlcBuab Hrudqah

concentédtidnngiter 26 daypdedatniguct i on of gl ucose | evel s upon
I ntr%erl toneal deli verg of insulinis seen for all

Wiestrates dag pifact o GRMROWRM fxan FSHEN tﬁvgtso@éhee?m ot
model. ghgvéé%r Qn%é‘%f?s 6\&%@&’@%?38%5%%%@&?]1 #rﬂambn the

OGTT.

uctron o ucose rin
right shdwee tot@+ féharedti®ins20n contgne. ti me poi nt. 15 Figure 11
IIustr tes the reduction in fas | ucose | evel s
iByE WG @'é%tﬁ%tﬁ? thg etfedRi GaRePorndy %Fbl'taé'”gﬂlmléc%"&r{%Ye'S

during a?lnITt'F'ﬁ 11e§é¥§ﬁ8éﬁdcsﬁ+§lnhﬁglre 2I9Ftrémaﬁéﬁi99ﬁﬁieﬁt Tﬁﬁfa?gl on the

teen o reat ment.” The panel on the right sho
left shomauedUcmsm|oi@ILgiqsedeeelampdaynlzaoeﬁtoneal@wimenytof iFsginrie seen for

12 i st at es the effect .of cosS ,
all comegcy BT TEarougs oras aif ehitecstmesel hetib it ime
point. T‘Pl’é M?ﬁ-al bﬁfthe $|@ﬁv\§hé\h§ ré&t&@@ngzlf lAU’@ of gRIBLE o@frlnpﬁlhé PP at the
poi nts and the panel on the right shows

0-60 andfo 2 Q vReeftinerPoint60 minutes from the OGIT. Figure

ey 1 PR A PRIk lin Pasi€0 BRARE 1cvslie vl BB figa.of
compou|ne|V‘BInSZIDF| reisg g pamel dn thetlett Bhews\iegksonffastirgy gl'uudye at day
gure 14 illustrates the effect of conpound

sixteen pﬁ@eahrmente\}réuesoanel PRdhepht ahow«f@aémoum@stmaalvcm%day 22 of
treatmeﬁpt al pancreatic insulin content in treated ZDF
i mals. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 30
Fl'gure Tiniltesitates the bffeetsoftaomumuaid ’ERFglacowekanrem iarech OGTT

inale RV | RC GRNERAR 19 (g diecnions obiaae (s &t various time
points athi‘wé‘ LARBI SYthe AGHt éHgWsttﬁ@ Al9 seQ’Fth(? 166 mlnutes from

tory ai r i sease, -relate | seases,
the OGTAD 2008/ 109727 PCT/ us2008/ 056004 nmet abol i ¢ di sor ders

nd aciated,s aor_conp| cat| ons_ther . On
e A THES L BB S | B Bh R g 2or
rats. THeOEHBH 8hdws fed glucose levels throughout the first three weeks of the study.
Figure 14 illustrates the effect of compound 1 on insulin levels in the ZDF rat
model. The chart shows total pancreatic insulin content in treated ZDF animals.

DETAILED DESCRIPTION OF THE INVENTION

This invention relates to novel ERR-o. modulators and compositions thereof for
treatment, amelioration, prevention or inhibition of numerous conditions including but

not limited to cancer, arthritis, inflammatory airway disease, bone-related diseases,

9



OR XO0OR3 HNR R4 50 (l) wierein R is halo,
optionally substituted Cl_4al kyl, optionally

waawstiogrer ed Cl_4al koxy, or 10 hydroxyl; R2 iBCT/US2008/056004
sel ected fromhal o substituted Cl_3al kyl, cyano, hal o,

metanofq YEbIFsgEhers s B ol B R o e ©

phenyl ring to which R2 and R3 are shown attached; R3
is H or alternatively R3 is |inked together to R2 to
Qrr asract of jhe presedt nyentien feggurssengomppriad b Farmula (R3
and R2 are shown attached; R4 is halo, cyano, -C=CH,
hal o substituted Cl_3al kyI , -C(O O G _4al kyI

-C(O NH2, or -S(02)-GC _4al kyl; and R&ies or or an
optical isone enanti oner, diaster ci s trans

i soner, racenaf\e, Rglcally

accept abl e Iagj t tHe parti t he present

i nvention i $ [ ans iSm pf the conpound

of Formula (I) £he g ructure: 10

WD 2008/ 109727 PCT/ U82008/ 0560 4 O I-X H ORR2
5 105R3 / RVParticularly, RL is OH Cl_3al kyl,

Cl_2al koxy, F, d, or Br. Q)bre particularly, Rl is
-0-CH3 or -0-CH2CH3. In on¥ enbodi nent, Rl is -0-CH3.
wherein

R1 is halo, optionally substituted Cy.4alkyl, optionally substituted C1.salkoxy, or
10 hydroxyl,

R2 is selected from halo substituted C1.salkyl, cyano, halo, —C(O)NH;, and
—C(0O)O—C1.4alkyl, alternatively Rzis linked together to Rs to form an aryl fused to the
phenyl ring to which Rz and Rz are shown attached;

Rs is H, or alternatively Rz is linked together to R, to form an aryl fused to the

15  phenyl ring to which Rz and Ry are shown attached,;

R4 is halo, cyano, —C=CH, halo substituted C1.salkyl, —C(O)O—C1.salkyl,
—C(O)NHz, or —S(02)—C1.salkyl; and

Xis SorO;

or an optical isomer, enantiomer, diastereomer, cis-trans isomer, racemate,

20  prodrug or pharmaceutically acceptable salt thereof.

In particular, the present invention includes a cis-trans isomer of the compound

of Formula (1), which has the following structure:

10
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5 Particularly, R2is CF3, -C(ONH2, ON, -C(O O CH3,

ad, or Br. Particularly, R3is H 10 Particularly, R2
WO g008i168ed t ogether to R3 to forma phenyl f uskCI/US20081€56004

phenyl ring to which R2 and R3 are shown attached.

Particularly, R2 is CF3 and R3 is H or alternatively

R2 is linked together to R3 to forma phenyl fused to

t he phenyl ring t ich R and R3 are shown attached.

15 Particul arl 4 {s Br, cyano, CF3, -C=CH,

-C(OOCH3, - ) or H-S(02)-CH3. Mre

particularly, R4 j -C(O O CH3, or-C(O NH2.

Particularly, X i@ O Particularly, the present

i nvention includes a c d of Formula (1) wherein

Rl is OH C1.3alkyl, C koxy, F, O, or Br; R2is

CF3, -C(ONH2, ON, -C(O©=¢H3, d, or Br; or

alternatively R2 is Ii

phenyl fused to the p yl

WD 2008/ 109727 PCT/ US2008/ 0

R3is H or alternatively R3 i ked together to R2

to forma phneyl fused to the y _ring to which R3

and R2 are shown attached; R4 is Br, I8ylano, CF3,

-C=CH, -C(OOCH3, -C(ONH2, or-S(02)-CH3; and 5 Xis

S; or an optical isoner, enantioner, diastereoner,

Va@ﬁtﬁl@r‘lﬁ’RPi%%F{f@ﬂ%lkyﬂoﬁ?%alk@kﬁqh',l@], & Br. More particularly, R is
phar maceutical |y acceptablfe sal't 'thereof. Mre

—O—Chpart+Q@ulChtOs. dn omeaambediofent id: sreQ@ettiHi nvent i on

i ncl udes conmpounds of 10 Forrmula (1) wherein R is

Cl 2al koxy; R2 is CF3, or alternatively R2 is |linked

FapOeliaey, RLisRF 4 o-d(@)NHB, BRend(d)asecHi, it 6eBr.pheny|

ring to which R2 and R3 are shown attached; R3 is H,

or alternatively R3 is linked together to R2 to forma
fysed to the 15 phenyl ring to which R3 and R2

%ﬁ@%%%%%' t'lz'a'ched; R4 is cyano, -C=CH, -C(O) O CH3,

-C(O NH2, or -S(02)-CH3; and

Particularly, Ry is linked together to Rs to form a phenyl fused to the phenyl ring

hown attached;

to which R; and Rs are shown attached.

Particularly, Rz is CFs and Rs is H, or alternatively Rqis linked together to Rs to
form a phenyl fused to the phenyl ring to which Rz and Rz are shown attached.

Particularly, R4 is Br, cyano, CF3, —C=CH, —C(O)O—CHs, —C(O)NH_, or
—S(02)—CHs;. More particularly, R4 is cyano, —C(O)O—CHs;, or —C(O)NHs,.

Particularly, X is S.

Particularly, the present invention includes a compound of Formula (I) wherein

R1is OH, Cqalkyl, C4.0alkoxy, F, Cl, or Br;

Rz is CF3, —C(O)NH2, CN, —C(O)O—CHSs, ClI, or Br; or alternatively Rz is linked
together to Rs to form a phenyl fused to the phenyl ring to which Rzand Rs

11
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Xi sS. In one enbodi nent of the present invention,
there is a conmpound of Formula (1) 20 wherein Rl is
WO 08H®727 R2 is CF3; R3 is H R4 is cyano; andPCRBS2W0&056004
S. It is an enbodi nent of the present invention to
provi de a co ound selected from 30 12 WD
2008/ at JS2008/ 056004 O OCH3 CF3 S\ \ HN

Tt sl R i g R R @ ol b g ttyteg g the
phenyl ring to which Rz and Ry are shown attached;
R4 is Br, cyano, CFs, —C=CH, —C(O)O—CHs, —C(O)NH3, or —S(0O2)—CHs; and
Xis S;
or an optical isomer, enantiomer, diastereomer, racemate, cis-trans isomer, prodrug or

pharmaceutically acceptable salt thereof.

More particularly, an example of the present invention includes compounds of
Formula (I) wherein

R1 is Ci-oalkoxy;

Rz is CF3, or alternatively Rz is linked together to R3 to form a phenyl fused to the
phenyl ring to which Rz and Rz are shown attached;

Rs is H, or alternatively Rsis linked together to R, to form a phenyl fused to the
phenyl ring to which Rz3and Rz are shown attached;

R4 is cyano, —C=CH, —C(O)O—CHs, —C(O)NHz, or —S(O2)—CHs; and

Xis S.

In one embodiment of the present invention, there is a compound of Formula (l)
wherein

Ry is —O—CHs;

Rz is CFs;

Rsis H;

R4 is cyano; and

Xis S.

It is an embodiment of the present invention to provide a compound selected

from:

12



Br OOQCCH3 CF3 ~ S HNCONH2 0 OCCH3 CONH2 S\ \

HN CF3 0 13 WD 2008/ 109727 PCT/ US2008/ 056004 O OCH3
wehog1997270 | \ HN/ CF3 0 O OCH3 C02CH3 S PET/US2008/056004

HNCF3 0 OOCH3 OCF3 S| HNCO2CH3 0 OCH3I SI \ O

I\
O OCH3 CF3
e 0
S
HN \©\
X CN
O
o OCH;  Cl
>\ 0
AN S
X CF,
O
o OCH;  Br
) 0
N T
X SO,CHs
0
o OCH; Gl
0
HN»\S
X SO,CHs
0
O OCH3 CF3
. o
S
HN
X Br
O
0 OCHgs CF4
) 0
AN
X CONH,
0
o OCH;  CONH,
M~ o
NE
X CF,
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HNCN O OFCF3 S\ \ HNCN OO0 OCH2CH3 CF3 S O
V1V HNCN 0OO0OCH3 CFR3 SO I VI \' HNCN 0 14
wWOD08A@B27109727 PCT/ US2008/ 056004 O OCH2CH3 SPCT/0820b8056004

\'CN 0OBr CF3 SI ~ 0Ol ~ HNCN O0OF
o OCH;  CN
) 0
AN S
X CF,
O
O OCH3 C02CH3
. o
iN T
X CF,
O
o OCH;  CFs
). 0
HN T
X CO,CHs
0
0 CH, ‘
) 0
i S O
X CN
O
O F CF3
) o
HN S
x CN
O

O OCH20H3 CF3
- 0
~ CN
)
CF3

o CHs
) 0
N ] @
X CN
o
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O SI NCN 00C CF3 SI ~OIl ~ HNCN 0 O QCH3
O HNCN 0OOCCH3I Br HNSCF3 00CCHI A HNSI ~
W@2008/1697¢N 0 15 WO 2008/ 109727 PCT/ US2008/ 056R0HUSIH08/056004
OCH3 Br HNS Ot CN 0 O OCH3 HN |

o OCH,CH,

) 0
HN

0

O
z

S
A

o Br CF,
). 0
N @
X CN
0
L L. [
). 0
N O
X CN
0
o cl CF,
) 0
o @
X CN
0
o OCHs ‘
). 0
N S O
X CN
0
9] OCH3 Br
). 0
S @
X CF4
o
o OCH;  Cl

}\\S O. i
HN
X CN

@)
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CN OOQCCH3 0 HNS I
\ O\ CONH2 OO0 CF3 CF3 HN S |
WEEBs/1®77 0 HN NH2 0 0 OCF3 HN S |

\

\ C02CH3 O 0 OCH3 HN-S |

16 WD 2008/ 109727 PCT/ US2008/ 056004 O OCF3 CF3 S | |

HNCN O O CCH3 CF3

o OCH;  Br
) 0
HN S
X CN
O
O OCH3

O
0 OCH3 ‘
Ys © O
HN
X CO,CHs
0
O OCH3
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S HNC OOFCF3 SI1 O HN\ Cd and O
Particularly, the present invention provides a

W@ ovpoonTe’ sel ected from O OCH3 CF3 HN CN 5 PCTOUSXOBB056004
CF3 HN CO2CH3 0 0 OCH2CH3 / ~-S 0O HNCN O 17 WO
2008/ 109727 PCT/ US2008/ 056004 O OCH3 HN CN 0 O OCH3
HN~S I\ Ol \ CO2CH3 0 O OCH3 /

o OCF;  CF
P 0
N S
X CN
o
o OCH;  CFs
P 0
N S
X cl
o
o F CF4
)= 0
Y @
X Cl
and O )

Particularly, the present invention provides a compound selected from:

0O OCHg3; CF3
)= 0
e @
X CN

O ;
O OCH3 CF3
) 0

AN, T
X CO,CHs

O .
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~-S\ HN/ CONH2 50 and OFO SI ~1 ~ HNCN O
More particularly, the present invention provides a

W@ ovpoosTe’ sel ected from 10 O OCH3 CF3 /\'S CPCHNSIONB/056004
0 OCCH3 CF3 /\S\ O\ HN\ CORCH3 0 18 WO

2008/ 109727 PCT/ US2008/ 056004 O OCH2CH3 HN CN O O
OCH3 /\S O HN C\y O; andOCHs ‘
)~ °
S
HN O
N CN
O ;

0 OCHj ‘
p 0
N O
X CONH,
O a
L L.
O
e ®
X CN
O .

More particularly, the present invention provides a compound selected from:

nd

10
OCHj

O CF3
) 0

X CN
O }

H

o) OCH34 CF;
) 0
s
A CO,CH;
O ;
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OOCCH3 HNCONH2 OOQOCCH3 CF3 HNCN 5 1In

particul ar, the present invention provides 0 O OCH3
wWOoR0B/1@®27 | N particul ar, the present inventi onPEF/US1008€656004

0O OCCH3 CF3 HN~S' 1 \ | \ CORCH3 In particular, the

present invention provides 0 10 Anot her_aspect of the

present inventio ( s
composition conp gund of
Formula (1) and al 'y
accept abl e caryner . maceuti ca

conposition of t
PCT/ US2008/ 056004 e aCNeast one
addi ti onal agent QO drug, nedi canment, anti body.and/or

i nhibitor for treating, aneliorating or slowng a
ERR-a nedi at ed di sease. partic y, a

phar maceut i cal Qonpositio §H3t he p It invention
conprises a conpound sel OCH3 CF3 ~-g
O HNCN O %

O
0 OCH,4 CF,4
- 0
HN ?
= CN
5 In particular, the present invention provides ©O

In particular, the present invention provides ©O

CO,CHs
In particular, the present invention provides © .

10
Another aspect of the present invention features a pharmaceutical composition
comprising at least one compound of Formula (1) and at least one pharmaceutically
acceptable carrier. Particularly, a pharmaceutical composition of the present invention

19



HNCF3 0):: 0 OOCH3 Br >S (L(o HN SQRCH3 0 O
OCH3 O S (L(o HN SORCH3 0 OOCH3 CF3 HN\ / Br O
W@Q@SHBTCF3 HN | | CONH2 0 20 WO 2008/ 10972 7PCT/US2008/056004
PCT/ US2008/ 056004 O OCH3 CONH2 HN' S | \ 1:/ \ / CF3
0,1\ HN/

can furtf?erocomprlseqa\{ Ie‘asstlor\e additional agenthFrug %edlcament antibody and/or
inhibitor for treating, ameliorating or slowing a ERR-a mediated disease. More
particularly, a pharmaceutical composition of the present invention comprises a

compound selected from:

)/K/(OST \©\
o OCH;  Cl

) 0
AN S

X CF,
O

o OCH;  Br

) 0
N

X SO,CHs
0

o OCH; Gl

) 0
N

X SO,CHs
0

o) OCH3 CF3
- o

S
HN

X Br
O

0 OCHgs CF4

I o
NER

X CONH,
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OOCH3 CO2CH3 S O '\ HNCF3 0 OOQCCH3 OCF3 S| HN
C2CH3 0O0OCH3 SI V0Ol \' HN\CN O0O0FCF3 s\
WO 200809y O O OCH2CH3 CF3 S O | \ | \'  HN ONT/0SD18/056004
WO 2008/ 109727 PCT/ US2008/ 056004 O CH3 CF3 S O HN CN

o OCH;  CONH,
) 0
i S
X CF5
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o OCH;  CN
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N T
X CF4
O
O OCH3 C02CH3
)= 0
i S
X CF,
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o
O CH3 ‘
) 0
HN S O
X CN
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O F CF3
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) 0
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X CN
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) o
NG
X CF3
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22 WO 2008/ 109727 PCT/ US2008/ 056004 O OCH3 C S O HN

CN OOQCCH3I Br HNSI 0):: CN 0 OGCCH3 HN O\ CN
W@Q@OS@7 0 HNS | \ | \ C02CH3 O 0 OCH3 HNAMS/DUS2008056004

I \ CONH2Z OO0OCF3 CF3 SI ~OI HNCN 00 O----

CF3 S 1 O HN

o OCH,  Cl
) 0
N
X CN
0
o OCHs;  Br
)= 0
N Y
X CN
0

o
0 OCH,4 ‘I
Mg © O

HN

X CONH,
o
0 CF3 CF4
) 0

N CN
0
o o CF;
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|l ~Ol ~ HNNH2 YOO OCCF3 CF3 SI ~O1l ~ HN
wW@M08Q0RTCH3 CF3 s HNCI 0 OF CF3 S | O PEMUS2008/056004

and O More particularly, a pharmaceutical conposition

of the present invention 5 conprises a conpound

selected from OOCH3 CF3 ~-S 0 HNCN 0O O OCH3 CF3
CFs

NH,
O
o OCF;  CF,
P 0
HN S
x CN
O
o OCH;  CFs
) 0
HN S
X cl
O
and O

More particularly, a pharmaceutical composition of the present invention
comprises a compound selected from:
OCH;

seScncl

OCHs

mﬁ
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HNS ~\ / CORCH3 0 24 WO 2008/ 109727

PCT/ US2008/ 056004 O OCH2CH3 HN CN O O CCH3 HN \ &
WEP2008D¢720 O OCH3 S | HN C2CH3 0O 5 O OCH3 PEHYSHPB/056004

11 CONH2 Oand OF O SI ~1 ~ HNCN O 10 The

present invention also features a nethod of treating a
subj ect suffering drom OCH,CH3 ‘
) 0
S
HN O
x CN
O .

0 OCH, ‘
S 0

0 OCHj ‘
p 0
iN, T O
X CONH,
O a
L L. L
O
e ®
X CN
O )

The present invention also features a method of treating a subject suffering from

nd

or diagnosed with a disease, disorder, or condition mediated by ERR-a. activity,

comprising administering to the subject a therapeutically effective amount of at least
one compound of Formula (I).

The present invention also features a method for slowing or inhibiting the

progression of an ERR-a-mediated condition in a subject in need thereof, comprising
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or diagnosed with a di sease, disorder, or condition
nmedi ated by ERR-a activity, conprising adm nistering

w0 0Bh@978ubj ect a therapeutically effective anPCFUS29D8/056004
at |l east one conpound of Forrmula (1). 15 The present

. .. lnvention,also features a ne d,.for sl ow or
acminis}qiRrip sty Sebiact & i pesutkaly egtivEngsou Pt Bast one
compou%@ﬁﬁ”%#ﬁﬁkigéa subj ect in need thereof,_conprising 25

WO 2008/ 109727 PCT/ US2008/ 056004 admi nistering to
said subject a therapeutically effective anmount of at

TR PP A0 (PRl el dor ol AEiebet conditor

ina sub]HdEdﬂ\ ABEd tifereof @bripgPRingPadrindstetifg s Saidrsubsd attherapeiutically
rising adm nistering to said sub)J ect a

onp
effectlvet ARoNpEat aldgpsionaeormppiing ohRkgtmyladl)- at | east one
compound of Forrmula (I). Such disease, disorder, or
condition can include bone-rel ated di sease, bone
S‘Lmhrtaséase dizordet, oc eon@mo(u icanlincludg bbheselatet dispass, bane
oant|-estroe (g%\)e 10 carUIageformﬂt on,
format'oé‘apfﬁ?qsé&é”%fs cl Pguth URfEGRABS 48 1 ”“@&F@Q?%&éerapy)
a 0 J
cartllag% f)liurH{a\lflont g%%llj SIIBgS (gagftj”lgg%yt P%ﬁgg&‘iﬂ@h rrg?@gétb%ghgurgﬂ aYlosing
spondylitis| chneingc bagikeiniurg, galiposteoparassywstastydiodvary setasasis, multiple
myelomaftgrg%rﬁ g%@ﬁ%ﬁapﬁ?qﬁ@al%ghegg elogggg’algdgﬁgr@ftecfcé osteomalacia,
Pagets@rééﬁsbt b8ly n’fﬁﬁj—lﬁ%&rﬁaﬁéé tyseliiggout, BftREfid, ¥HEumatoid arthritis,
hritis, osteoarthritis, psortatic arthritis,
|nfect|ouse@r¢hrltwe ogtqqarﬁhfltlg,, pssiiatig @@m@tla,meﬁptwe grthutgs R@.lldl@(pod;arthrltls

Reiter's YREICHNE: rehBAfle e Ry Rerlorial i oo EARLR infpmumatory

airway dis&us)ichiahic bRaronitis, @hﬁirfci@bstmﬁ:twelm@hyr;dduseaé‘ee metabolic
met abol i ¢ syndrone, obesity, disorders of ene

syndron%mﬁttmI§0rd@|r%95e@%rgy|hqsn%psia%f@ébgtes lipid disotders,
cardlovi&ruelr ;&f@ér‘alé Alyr t‘ﬂ'e?égc‘fj&éégl g%%é?g ﬁé%gréﬂ v§tep blood glucose

ycema, elevate ucose Tever,
level, andmsblmnressastaacance 20 According to one aspect of the
i nvention, the disclosed conpounds and conpositions
are useful for the anelioration of synptons associ ated

A‘@chHm%'&?onér?Bé@ﬁ(gtthéfmveﬁ‘ﬁ%ofhe' 5418544 BOm ngnds and

progression o [ owm ng con It1ons an | Seases:
composlioms-are lusefud foli theseelidratien 6bsyrapioors amatedgeth the

reatmepot AR RE nifiBlibe A Rdtassinl 3t bradia e toHfERE erdigeases
bone-reidiéd HseadeUbone fbﬂn%‘t’i@ﬁré%ﬁtl%ge%lfrﬁﬁildﬁ icartiage loss, cartilage
netastasis, nmultiple nyel oma, chondrosarconsg,

degenergtiondeatifagst iaiing, ardetasos seanidylitispeiresistback injury, gout,
osteopoﬁ%%ﬁ@{aﬁg{,i@Bgﬁgg@égtggttag| mﬁgl? nﬁ))?él%[ﬁéakm{)ﬁygsarcoma
chondroalytplasia, ®stdogeetisdnmpedietiar, obiedbmalacia, Paget's disease,
polymyalgia rheumatica, pseudogout, arthritis, rheumatoid arthritis, infectious arthritis,
osteoarthritis, psoriatic arthritis, reactive arthritis, childhood arthritis, Reiter’'s syndrome,
and repetitive stress injury.

According to another aspect of the invention, the disclosed compounds and

compositions are useful for the amelioration of symptoms associated with, the
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osteoarthritis, psoriatic arthritis, reactive
arthritis, childhood arthritis, Reiter's syndrone, 30
wapasnegpetiti ve stress injury. Accordi ng to anPCTrEg2008/056004
aspect of the invention, the disclosed conpounds and
for the anel

treatmegpﬂi‘g§m5§5§garé@ﬁl§?wtﬂﬁe p{qgéeE%oQ\Bf éﬁ@%QIm%fondltlons and
d|seaseECfi_ér’1é>'%+’%91@§/cﬁ%)ﬁ‘(}a4 chFdrﬁ@Frﬂlﬁﬁ’fm%r e f \g‘l(r(‘ﬂ’ee%%@/ eRronic bronchitis,

i nhi biting the progression of, | owi ng

and chr@mnmbstruntsveanldmqnaéyédts@@seper| odont al disease, chronic
inflammatory airway disease, chronic bronchitis, and
chronic obstructive pul nonary di sease. 5 According to

Axcbrdihdes adsiest aspect bEthenvesttian) thé h%c@s@l'd@)‘mﬁbunds and
conmpounds and conpositions are useful for th

COMPOSHipaS| a5e MSEBH fQﬁth@ﬁmlmtl%%@mv@mwwmatﬁ@ WIth the
treatmeht W%Wﬁ%gﬁd@ﬁi\% ﬁg R4 chgrb%%\bh'otf bF@astt I&ﬁnc r.

ogressi can cording anot her
aspect of the invention, the dlsclosed conpounds and

10 ¢ ositjons are usef for the | ioration of
ﬁf&f ¥elsNGtheeasRAC F??tﬁ%'@vew%ttﬁgﬁisciﬁsedsq%wwds and
I
composRoH oefre'd%@fup‘f cr tﬂ% drh8idPaeEH Sﬁﬁt)rﬁ?to?rﬁs aé%ﬁ: idtel \Agwési 2y,

condittons an i seases: metabolic syn
treatmedi afp sldavring eﬁd/@nmrgputlhgrﬂe@ptagresslod|oé,tﬂaeésljowmg modditions and

diseasefy, DEIAHAE syFEloTLR edhrad. CisPishis o brered aeriegRdabites,
lipid disbrifws, 'dérdi|@§é§éuﬁlémsorb@r§%rfhe%'é@éﬂoléls ﬂyﬂ@r‘dﬂ%nﬂﬁ éleoated
present invention conpri'ses adm nistering to

blood glygeseteveh anddnayiutasisi@nge.ef f ecti ve anount of (a) at
| east one conpound of Forrmula (1); and (b) at |east
one additional agent selected froma second ERR-a

Pemmnérw agmRtisdd ofthe JrEbedt |nv1émmmcﬁﬁpnsaasgédetémgeto the
ulator, an anti-diabetic agent, an anti-obesit

subject agbertapeatwpalbr ej‘fq@m@wrﬁ@éﬁ@ atdpastane ¢arppawed pf:f\-lormula M
and (b) gggggt ?r% Pgaﬁlphﬁlré’é;%{t te| %é)igb ?nsg%cfgﬁﬁdﬁt ﬂ ?rﬁg aq%)nist an

ERRaa@wg@hré@ra MebRinas@ddiidtar, | ah ahtgiadedt P@ﬁﬁ'anﬁ&ﬂﬂbbegty
(b) is a second ERR-a i nverse agonist different from

agent, a lid tovgringnagent, gapntinbramietia agentadirect thieankiadnhibiserapnd a

biood p s ol b At ATt RSP aleh nf6Th APE e € Mot ™

partlculédgp@ﬁ@aaéltlbﬁﬁﬂ \dr@Ni$ Eb)l\f@ esdtdhli EPRIRAS, Inverdd'8gonist different from
ditional agent in is selected fromrinbnabant,

the compiobnd i (A )n dylorenparbculiagy athe adsitignat egant inr(bpist arAntidobesity

agent selBBEHREn BT P HacnBis R0 elfbedfenpliker bhibBfhibr Fo frase
inhibitor’éail\ﬂlbl’@gid?ﬂdﬂéﬂjmhe%id’dﬁldﬁl@l agenth b pisi Sededted Fropdtiabant,

in need of treatnent a pharnaceutically effective
sibutramipguamrd eflistat.

The present invention also features a method for treating or inhibiting the
progression of one or more ERR-a-mediated conditions, said method comprising
administering to a patient in need of treatment a pharmaceutically effective amount of a

composition of the invention.

It is a further embodiment of the invention to provide a process for making a
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conposition of the invention. It is a further

enbodi nent of the invention to provide a process for
woredosngp7as 27 WO 2008/ 109727 PCT/ US2008/ 056004PCT/US2008/056004

phar maceuti cal conposition conpri si ng adm xi ng any of

t he. d di
pharmal i dicl BapPsten Fogmtis txpi sy Ahd ineeifiolhgs agcording to

Formulaailﬁén(ﬁ @%Hﬁrﬁ%c@bﬁ’ééﬂ?%bpﬁaﬁle egimeesi tions which
i ncl ude, w t hout ation, one or nore of the

di scl osed conpounds, and pharnaceutlcally acceptable

TR BT 58 Rl Warridtefoal P osERY AR i g Without

||m|tat|oEF{5h@oﬂﬁwr@be@he:@@dlbtse@rcompo@nayba@d:bhanném,ducbhseeccéptable
conpr | ses adm nistering to the 10 subject a

carriers O exgipiantscal |y ef fective anount of at |east one
compound of Forrmula (I), wherein the therapeutically
effecti ve anount of the conmpound of Fornula (l) is

I adorthabembofinie mtwf dios m\featlalboaltnéih@j tbrseeating or amelloratlng an
apeuti cal | ect ive a

h h
ERR-a- %%@}G:E%#ﬁ%ﬁ%é%fn tﬁ(ﬁ% chin pgeq dereg n?%%iﬁes()ar%nwtﬁ'a@% to the
subject EQhé%g%tléQ%ffBl{éQ?%‘?noum%t Rkt bﬁé"c@HdbuanB? Formula (1),

herapeutic ective anount of the compoun
whereinRbe ripérapeliically effective aauoiof thergdmpeend of Ebtmulaj(d))Os from

about O p6fiedp HRub s Moss ok, (6 Mianaltiemis siive amount
of the c&rhbobﬁd bf F‘B}n}tulﬁac(lﬁs ¢t‘b$ﬁ§boutno 3 m{;/db‘s@% a@B’QP@@@@ﬁ{g/@ése
he inventi on, her apeut i cal fective amount of

More parh@JIar&brt’p@@wa@ﬁumﬁllmf&c(wq arrptmt ohthebermpound of Formula (1) is

from abBiCK Fielfed b ARSI 100mBRIGSH, dP% ubREF erBRh el @b ipvention,

the number BOGUSIéSipéMa §féb©mp2)@nabﬂlﬁor@1u(h1(I)T@/ﬂ@ﬁdlaw3doses In a
about. 2 ng/kg/ In a further enbodi nent of th

further aTRGQRImEm Of énBrABET, dhe §h|empﬂ@tlceﬁlly.qﬂ<ﬁcav¢ ARPUPRET the
compou%%ﬁ'—%?ﬁfu@ﬂg s dﬁ%}ﬂer oL ﬁpﬁ%/&éﬂpgi n%t#]cﬁg ts"glﬁlnﬁlkg(day More

ubj ect conpr
partlcularI}e tlselb]eeapetaldalhgzreﬁpeum amlount ef h‘neoctonvpaomﬂm)orfrifomﬁulai(l) is from

ast und, of Formula (1), wherein the
aboutopﬁ {KQ@%VJQ@RP[IE r@Sf‘ﬂg(/%ayarmunt of the conpound of
Formula (1) is fromabout 0.1 ny/dose to about 5
g/dose. In particular, the therapeutically effective
Iraﬁduﬂhebembhéma@imimm inyenten.numethed farslowivg aioibiting the

progres 13 ORGP RIta B RERBR o Uil Aake RS pBbries

adminis@mgaaitbe glibfeet Buherapeltitalyf eftyttile tencurd@F @8 leashofe
further 30 enbodi nent of the invention,

compounRf gpsinuiia ). (wheseinelbei tbera&wuﬁ@lly&ﬁqqﬁ@e@ggmm thg compound
ofForm{ T Fefh oo 1L RBS 0 AcB01 AR o ol 0
therapeeﬁcﬁaélgtéﬁeetlmmdurmt)f thccmnpp@mmdf Bornralartlllia froh) abeut 1
mg/dose to ?bout 1u00 mg%'ose In a further embodiment of the invention, the number
of doses per day of a compound of Formula (1) is from 1 to 3 doses. In a further
embodiment of the invention, the therapeutically effective amount of the compound of
Formula (I) is from about 0.001 mg/kg/day to about 30 mg/kg/day. More particularly,
the therapeutically effective amount of the compound of Formula (1) is from about 0.01
mg/kg/day to about 2 mg/kg/day.
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ng/ kg/ day to about 2 ng/ kg/day. 28 WO 2008/ 109727
PCT/ US2008/ 056004 I n yet another enbodi nent of the
WO poogned7en, a nethod for treating a predi abetiBCT/US2008/056004
condition in a subject in need thereof, conprises
adm nistering to said subject a therapeutically
ef fective anount of at |east one conpound of Formnula
I ?/ét atbtaeeembolifme® dfhre anutivs 2b InyetBbd e6r treRting® prddiabetic
~of the compound of Fornmula (I) 1s fromabout 0.1
conditiofgn agsbied impeed thergoti eoaprises@aministerig torsaid subject a
. i.cal f ' 0 :
therapel A& aIquFS o L 48+ B KBpBlnb 37 FoFEROHE WiRtrein the
therapeuticallgssffectine anfaunt béthe esrhpdiime:of Fofmtilag])iisvrent about 0.1

the nunber of doses per day of a conpound of Fornul a
mg/dos¢ fq apQuir gifope; dn Pagiisear, ”{%ﬁ‘&rql%ﬁtttﬁéﬁy eHBeeRpURtof the

. i ol :
compousifERYRiha s 8 At AREG HoSE G ¥pl FOG BRSSP Mrther
embodimghkgf ttheyinventioab the n@Mbey bkdosksyperndayeofracompoliadiof Formula
s o i BELRBE L St S BBy TR Rl cine SRR ety
effectivéBMegndaythe ldBipoRNGf Pé‘rnhtﬁaf(?!‘lé frem slssirg bed n@k%/ﬁ’ay to

15 A) Terns Sone terns are defined bel ow and by their
about 30 sag/saiday o Mprewrartitilsriylitbe ltherapeuticaly gifestive @mmmiios the

cormpouBf' bt this AimitEL AU G/ L REp o Bay

saturated, branched, or straight-chain nonoval ent
hydr ocarbon radi cal derived by the renoval of one

TiedPveytipnas duitheigseriopd dietovkar bon  at om of a parent

al kane. Typical al kyl groups include, but are not
limted to, nethyl; ethyls such as ethanyl; propyls
A) Ternssich as propan-1-yl, propan-2-yl , cyclopropan-1-yl.
25 butyls such as butan-1 -yl, butan-2-yl,
2-nmet hyl -propan-1 -yl, 2-nethyl-propan-2-yl,

S SISO I0 1 LSRR ke

particularly preferred. "Al koxy" radicals are oxygen
thers, formed from  the prevjousl escri bed straight
1S SneRuReaRrd 2] b Eerein, BB LT RRR L B part of
a substiﬁd%t?t&%/dﬁ refer@tk QxutaaRed, BESRERACBE b#a@ﬁbéhéiﬁ%@ﬂo%léﬁt

one ree 30 groups including, but not limted to,

hydrocastx@) ragli¢al slerinbd Hyythe campuslof anelhysrpgen atemiedne a(gingle carbon
stom of pagBl aftbub) RS EIBObYcluds REPe DG Gghea's
ethyls sd€0 86 BXAAT; fropy)I6S2@A&ORBPAA-1-yl, propan-2-yl , cyclopropan-1-yl.;
butyls such as butan-1-yl, butan-2-yl, 2-methyl-propan-1-yl, 2-methyl-propan-2-yl,
cyclobutan-1-yland the like. In preferred embodiments, the alkyl groups are Cq.salkyl,
with Cy_3 being particularly preferred. “Alkoxy” radicals are oxygen ethers formed from
the previously described straight or branched chain alkyl groups. In some
embodiments, the alkyl or alkoxy are independently substituted with one to three
groups including, but not limited to, oxo, amino, alkoxy, carboxy, hydroxyl, and halo (F,
Cl, Br, or I).

The term “aryl,” as used herein, refers to aromatic groups comprising a stable
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si x- menbered nonocyclic, or ten-nenbered bicyclic or
fourteen-nenbered tricyclic aromatic ring system

waioshowensi sts of carbon atons. Exanpl es of arPgi/US2008/056004
groups include, but are not limted to, phenyl or

siv-merdaBeY MR cli s S Rttempe o BEpHIC orfleenirmbersddrcyoiic
aromatlt\.*,\’nhg sy§te@n wh‘i’écﬂzd:%}’;ﬁétb)bf %bjhﬁrﬂ étbh%d If%a).(m?le@%f %Yﬂ/l &roups include,
but are noj(l(n)]@d:m_@hpnyror na&/t([ |§W|R In sog%/e embqilments;( (jpp]l is

substituﬁg'g( @"Eslt)a’glc'gsc‘ &/ié%{hgﬁgpgstﬁé@gzw%%b p)['_pnaIY\'h Sifilited Ci.

salkyl, cg%aﬁeaylkﬂ%amww h&iet ﬁy@r@&yﬂ7CNndC€(D)Olhel@(®)0’-C¢MJalk 0
0 an_unsaturated branch

C(O)NPer aSBht Q'ﬁar@(ébRcyN(Rz)(R’ﬁnnS(ﬂa)zeﬁt aﬁ?d‘r&(@.irt%(ﬁ )(R”)
wherelnrlﬁ'dédfoaha g}‘é‘i/n“d%p%ﬂa?ﬁﬁey %@%gttveg o’ne alg?lr Bm @%@maeryl and/or

heterocy¢lgm a si ngl e carbon at om of a parent al kene The
radical may be in either the cis or trans confornmation
about the double bond(s). Typical alkenyl groups
T H‘H@aIKQH%I ?éf%ré“fbtarll Eﬂbéiﬁpaﬂa& brgﬁéheéay traﬁh‘?«%ﬁﬁ%‘é’rcycllc

suc
monovaﬂnmmyﬁrmberyradlmlowhmhdrasﬂavbastcxwﬂ omnbop carb@rmdazublpl hond,

derived %&%%?érﬁgﬁazlﬁefn 192%}%9&%}1 %Bi/rggroi# %P?nilg ré%f’boln A &t é)f)la?ent
alkene. bFHe ?aoﬁ‘éhl l?ééﬁnbel*m;értﬁ’erecﬂehé’brstrglriggn%ﬂngtldﬁ about the double

) y
bond(s)cﬁmpmjamgngkg@ups inalyde,dbjtara nehliitgd to, ethenyl; propenyls such

as proo MR fice TERZ Y bR Ak TP b AR ERciahBA E -1

cycloprdp-2&n-291;eéeiabliyh a8®ut-a-émneg, itoLpA- 2 wcl udi ng, but
not I|mtedto oxo, am no, al koxy, carb

2-methyirpren-desiti i, blﬂ;?d%ﬂy]/' beha-emal v, bPﬁ@ @%ﬁrw 'RiytRyhgidien-1-yl,
buta- 1,§C§{:ﬁ{%y,n¥@|6bﬂ t ?f?d%gcwb qu@g - cfy%'lc%: aqi,\[ﬁgsféné -yl, etc.;

nova en car pon ra i‘ca
and thelllkesﬂn eomeoembodlfrmrt@dhetaﬂkqmiyéusksubﬂ;tututé’@mdteroneetd) five,

he renmpval of one n mfroma Si Iec rbon
preferatgy ghede trg’egegrngs g] rég gqti; ml tedit PO, g’ﬁ”%ﬂﬁsa oXxy, carboxy,

het 1 H%?no u nggot limted to, ethynyl; propynyls
eerocﬁééiu\g Xg thalr%ﬁn 1 -yl, prop-2-yn-1- yI etc.;

butynyls such as but-1 -yn-1 -yl, but-1-yn-3-yl,
and_the .like.

st Al tefBfSignhssdfas Sandibc SiFion-chaip argveli

monovaﬁéﬁtfh d%c%frﬁéﬁbéd{célnﬁ/htdh Ry %e%%cérﬁ@h%rﬁ&w tripié bond,
not | mted oxo, am no, 30 al koxy, carboxy,

derived lhyitee seypovglQ of qmjnyﬂrggen atqm firoind a smrgjetcgrbﬁn atom of a parent

ayne. HELBRH qfob8) e THIREYP BRhelEo ARy sue

as propf1- Qﬁn%\yISpﬂwLE atonm, efc. abun?n @5 tsubrtagrmariopmt by, butn@yn-"ﬁ)yl
WO 2008/ 109727 PCT/ US2008/ 056004 syst em Tg
but-3-ymétybredas @nddhelike. imepmeempedegats., éh%ﬁHWBV I§-eﬂu|b§tltuted with

one to fEShIEr MRS fe M'hree groups including, but not limited to, oxo, amino,
alkoxy, carboxy, heterocyclyl, hydroxyl, and halo.

The term “heteroaryl” refers to a monovalent heteroaromatic radical derived by
the removal of one hydrogen atom from a single atom of a parent heteroaromatic ring
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or both rings are heteroaromatic Heteroaromatic rings

may contain 1 - 4 heteroatons selected fromO, N, and
W®S20084607p1 es i ncl ude but are not limted to, rBci/v81088/056004

derived from carbazole, imdazole, indazole, indole,

system,; 2aCidStaspiarayPs Hlonde Bibaaru Brand bkl wAkIns wnere one
or both ﬁb!@@éfé‘ﬁetepdér@ﬁ@t@ He@fbbﬂﬁﬁét&?rm(j&/ Fria?'d(bﬁtalﬁwl rHt&®atoms
selectecg%{r”o e, pyrrolizine, quinazoline, quinoline,

proDi N, aegl S. qualrmlﬂa inelude duit azonet limitedith, adicals derived

from caly B uFicag s Rbieo'e. e ooyl S5 Ener FogbitBines,

isothiazbles isoRegole; hapthgadivie, ox@dliaRste, 6%&1@& Be, p?ﬁdimee pYrazole,
optionally substitut ed Cl.6al kyI C2.'6al ken

pyridazigg, pyidigenRyrinkging, Pywoley @yaekgine - q;anazcﬂjp@) q;,qnollne qumollzme

o YA B O T, 5 M o e e

In someagndb&insers | “heepoanens Isjabstssteteﬁ:tléot ihstamcel “Katefoaal/Kyhn be

substituvish G2 ol PROTBHY SHEBHSBIEr @I L 2eelkeryh (el halo,
nycrox UL, IEORSIG Al SPHORREE SORYLSROLClsge-

ring mvvhlc consi st on atons and from 1
N(R' )(Rt)o—S(Ch)@t—Bf @ado+H Het@' )a(R ¥, moveréln R amddRSareTindependently

soeced SRR Ao i o) A el o 3 "

stabl e structure. Exanple of heterocyclyl groups
i nclude, but are not |limted to, 2-im dazoline,
Tihei teem ohelgirery.clyioepieteraeyclexiszoBi ioed-nember saturaded, or

partially?’s'ag%r%gegd %iﬂSfe (ﬁ'y@g%:rlﬂ'gr%?/s% | ﬁ&?g?rﬁ%{gﬁ}fr | F&o%ogtﬁms and from
1106 héteﬁdaitbﬁisl sf&ectéd pyom &, idnand 3. Tlﬁé dambcywyl group may be attached
yrazoline, and i ndol i none. one enbodi nent s,

at any hekgbBIcE0 P& egfbongatom waichiTgeyis i th;rcée@tl'fﬁbﬁfe% gtable tructure.
Examplé#f’fl&fetr& | J8lipd E\% lﬂn‘écﬁ Iléeﬁ(grmﬁl%%;d ¥ 2. |ﬂﬂdazollne

eroc can subs
|m|dazomnxhepm@rﬂ)r}olmebekazmmedZ@erhéyB py@@luﬁ@,l pwrwlldlne pyridone,

pyrlmldor@( gg%g%gap{g)?pgme&r%{q%%}_—\fetré&dro_fur 8) %rr@d'@@ pyrroline, 2-
|m|dazorF|€M,;'§ng§/r§zbhne Sc(r@ ﬁdam i Iln s?fsng% n{ﬁg?@éﬁ{s) shtBRISERI” or

are epen romH
“heteroaytles -aaie Wepemdyehtly aebﬁrtot@ldyl Forangtaoce heheiemoyclyylor The
d al one or, as

“neteroqyisicafh i sHTIES vt £S5, P Soring p§iied Ly Salkya Cagaikeny,
Ca. salkyﬁyl Aarl hldfox§t, QBN Fi(c(@wml@(owﬂdwqbw d@(@NR R”-OR', -SR’ -

ccharin are 30 exanpl es of conpoun Wi th oxo

C(O)R, smMBt)i(R UenBED)FRe atn@IrTS(QﬁzsN&R HRS), whenein'R rasideRs afen
ncperEB7 SRR % PNSL, YD ORIBIE b nesrocup

atons (or groups) relative to a 31 WO 2008/ 109727

PCT/ US2008/ 056004 reference plane. in the cis-isone
Thedern ofso avkether uaed slane @ fepart R arseibshiest gg:{yfper,efers to an

O= to eithPa 84BoR brAPAARIrBforh! $25%example, phthalimide and saccharin are

examples of compounds with oxo substituents.

The term “cis-trans isomer” refers to stereoisomeric olefins or cycloalkanes (or

hetero-analogues) which differ in the positions of atoms (or groups) relative to a
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The term "substituted" refers to a radical in which
one or nore hydrogen atons 5 are each i ndependently

WO epBaeEe’ wi th the same or different substitueP@T/5$2008/056004
The term "conposition” is intended to enconpass a

referené)egélgﬁgit |Qgtﬁgpr?%%|p§1gerggee @gqsrﬁse élgef éﬁgh%ggﬁﬁ%lg%ﬁ &hg trtal?vg-isomer
they ard & BbpSsite sigegct |y or indirectly, from conbinations of

the specified ingredients in the specified 10
anounts. The term "subject” as used herein, refers to

ni nal referably a l. msS referabl
TR B0t "Sost RUBHEEARIS 0% PRIEH i wilkar on @ BE LRI E Diindbeg atoms
are eacEXitRpeneehtly rddtaddd withithé easrtort difiérenbeugstituent(s)on of
any substituent or variable at a particular |ocation
in a nol ecul e be i ndependent of its definitions
[ e in_t.hat . ' .
B bR 1R Rk shbplipesy RUTERL Mg te
specified m;gmdiams Ei_ftlhltalﬁpmciﬁiﬁd\anomm, aawehiamyepﬂoedgbwhiﬁheesﬁlts,
, ordi nary ski in.the art to proyi de conpounds that .
directly gf Indirgefly.cHam woabipations A t%ége%' f H@gr\eg@ata iy the specified
amountSynt hesi zed by techni ques known in the 20 art as well
as those nethods set forth herein. The term"inverse
agoni st" as used herein refers to conpounds or

TRt SeRe PRVSEOdIerP i BRH (R POEHT o i SPCs mammal,
most préfessslg @ iman, ReeH the dujsétetdrediment, YobBkR&fibADridk®eriment.
activation induced by agoni st 25 binding at the

receptor. Metabolic disorders, diseases, or conditions

R S8 Pt 56 SotiahoT b T eshSiiuetl Ahit e ARE Py
locationiin@l merRcuRLsd irkiRpehtie AN iksdefPiRdrs élsewherediarpadentecule. It is

di abetes nellitus), NIDDM (non insulin 30 dependent
understg%ﬁatégbﬁ%mlenﬁ@,r)d Slﬂ@F'tthIQPpB@tFQ:FGSGnJB@@”TRﬂUé\délﬁéb“,S

. - LEG ( ' ' ): r
inventio CEROS L G bkt RRin ¥ 8 0 PRodge pmppynds that
are cheglicatlg stalbleeeld, thanchn bs uéadilyr ssitisdsiraxkby fechmigligsi katown in the
sych as IGI or IFGis also known as a "prediabetic
art as W@Eﬁ&itﬁ?%me&*ﬂws& PER&E@Nst ate. " 32 WO 2008/ 109727
PCT/ US2008/ 056004 Met hods are known in the art for
determining effective doses for therapeutic and
Tinedphm|"tverse pgonst @s Used heareindieders de edmploandacs stibstainces

that ha\EHB Bl 8 Aetene fof SoGtHYS kel BRRaip 3tlittEin inhe
absencé BEaRREBhISE instedtloPOHF Blodkityy ther dBtivahien aRriced &3 dgbnist
effective anpunt" as used herein, means that anount of

binding ahl1e eeepias. conmpound or phar nmaceuti cal agent, al one or
in conbination, that elicits the biological or
nmedi ci nal response in a tissue system aninal or hunan
Metabolic disorders, diseases, or conditions include, but are not limited to,

diabetes, obesity, and associated symptoms or complications thereof. They include
such conditions as IDDM (insulin-dependent diabetes mellitus), NIDDM (non insulin-
dependent diabetes mellitus), IGT (Impaired Glucose Tolerance), IFG (Impaired
Fasting Glucose), Syndrome X (or Metabolic Syndrome), hyperglycemia, elevated
blood glucose level, and insulin resistance. A condition such as IGT or IFG is also

known as a “prediabetic condition” or “prediabetic state.”
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that is being sought by a researcher, veterinarian,
nmedi cal doctor or other clinician, which includes
w@bkdogstvEeT on of the synptons of the di sease orPdi/E82008056004

being treated. 10 For prophylactic purposes (i.e.,
inhibiting the onset or progression of a disorder),
the term"therapeutically effective anount” refers to
M&tRbdS BRI RhoWwh if B aédr Y FRAMARIERctRE dU3RETBCHErFAltic and
agent, alone or in conbination, that treats or

prophylaciiei pirpesesfos the BjS@tqsedrmﬁarmeutlQal comupséiosise the disclosed

arug oo{fHERe, PR EraR BRI ity TP Bageion, Fopiperapeutic

purposédsh ehedtee®eitierapEetidallQ refiecove dapuroTdl 0sdd Rai®fmedips thae
or nore drugs wherein, for exanple, (a) each drug is

amount i gpah SCcHye BOMROHAC or I@@@H@ﬁ%ﬂtqailagﬁ@tr alﬁi@t%alqowbﬁmatlon
that ellcgé ﬂ%‘%ﬂoﬂfg{ %ﬁ Hr cﬁ&ﬁ?ﬁés}%n mQttlsséé’Eg%[an{ SAfthaBshyman

e co lhation'Is I'h an anoun
that is bbhrg soLgyht bY- teseaehigt) \aetennmém nedipalydaotdn ar ather clinician,

., .admnistered al one, but is er apeutic hyl acti c
which "\ﬁﬂgﬁ a%'r‘ﬁ%“@f‘é} fdle SYWPEHH%PEQ\% %ﬁe@\ﬁ A 8\%@%% peated.
Nget 0
For prod R bo RS B, AR Wiq dhebl B pRYPESI O of gliddiderd the
term thetaneurtlsalwmﬁedtweeqmummtc referstotthabampuyt ateach agtive compound
adm ere but e therapeutic
or phanfeGulELERER, ARy o foRTupaiall (RagiTiSe’ iRl B sublect the

onset or ﬂ%@f’é‘@%ﬁﬁﬂb\' é@ﬁslo)‘dé\%@l?éﬁ@'s%u?ﬂ{ by arréééét‘éhbp VRBSHr=MinC
pharmaceutical |y accept ablle salts

medical|dacéereitatbensliniciamhdhys, thggggserﬂgnvqﬂpnmmwdgs combinations of

two or molBidiLEE Wresd”fog aRible BRzach shla s istERkinER |

indeperideatipEepapadticany o p@@pmamﬁb%ll@@ﬁ@ét@lldﬁ@mbgnt libat least one drug
i nvention or of their pharmaceutically acceptable

in the carabinatioRis,dTETistared i 4t GEIRLEL Batisaybirapaulicier sub-
prophylz%]&? gﬁmlrﬁ%rﬁlgloﬂgt bl @tﬁ@r‘é{n Bf?c op}ﬁfgﬁmc‘%'woner} admlnlstered

romc riodrc, perc ForT & uric
in combp’rah@phmth the ssveihdar éﬂdltmnabdmgscacagirdloglto the Imvehtlom, or (c)
mal ei c, mal i c ?rtarl

both (ort;gﬂrzearyéugs ﬁ@n%gn,rustgna Weﬁ{bgmppgh IS sub- %herapeutlc or sub-
prophyl%’éa{%fédﬁ'izrp%?&ﬁblfoﬂa' But Q%Wﬁ@fb?e‘éltlf:@?'p?@ ticSwhen

, t hal enesul foni p-t ol uenesul foni c,
administgredl dvgatheesul f ami c, salicylic, sacchari n| c or
trifluoroacetic aci d. Representati ve organi c or
i norgani ¢ bases include, but are not 33 WO 2008/ 109727

TReT: éHﬁzgﬂéﬂn@&f&ﬁéaw b&épﬂé’blb%altbﬁéfbﬁs t@rncﬁﬁtdxwpﬁarwéde%ncany

such as benzat hi ne,” chl oroprocai ne, choline,

acceptableewi@n(cﬁ%nintﬁmab@mﬁlIJeR@@rram1r9e86 ﬁég?@hﬁﬁ@, J pPlowran .Sei., 1997
), 6B, 171 TngF S WL KT BORESI Moy BB Be usor
the prepepatsnioticormpotiids ac@seing tonignhveattioarsr dfitséie pharmdedlteally
acceptalk)lebseél’tc')s,w Representative organic or inorganic acids include, but are not limited
to, hydrochloric, hydrobromic, hydriodic, perchloric, sulfuric, nitric, phosphoric, acetic,
propionic, glycolic, lactic, succinic, maleic, fumaric, malic, tartaric, citric, benzoic,
mandelic, methanesulfonic, hydroxyethanesulfonic, benzenesulfonic, oxalic, pamoic, 2-
naphthalenesulfonic, p-toluenesulfonic, cyclohexanesulfamic, salicylic, saccharinic or

trifluoroacetic acid. Representative organic or inorganic bases include, but are not
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10 Table I COMWOUND STRUCTURE # NAME O OCH3 CF3 \ O
4-14-(2,4-Di oxo-thiazolidin-5- HN 1
W@ iodaoesseet hyl ) - 2- met hoxy- phenoxy] - CN PCT/US2008/056004
3-trifluoronethyl-benzonitrile 0 O OCH3 C
limited tghé%%éq%f cq |%pﬁag§,%bfgp]%§|k1e@5ﬂ&{ r|1e ,_qﬁlc?o;%rqca}ne choline,
dlethanélﬁhﬁ‘ﬁéﬂétﬁB‘M@ﬁe@leﬂTlﬁé il Iﬁﬁﬁneopr@c%@i”aﬁrmlnum calcium, lithium,
nmet anesulfony - HN ~- 3
magneamnén@wy§$gnh§pﬁwxvabdﬂmyl|dene] SCEC}B
thi azolidine-2,4-dione 0 O OCH3 C
5-[4-(2-Chl oro-4-net hanesul fonyl- HN S O 4
phenoxy) - 3- net hoxy- benzyl i dene] SO2CH3
t hi azol i di ne-2, 4-dione 0 34 WO 2008/ 109727
B) Compepngs2008/ 056004 O OCH3 CF3
5-[4-(4-Bronp-2-trifluoronethyl S O
phenoxy) - 3- net hoxy- benzylidene]- HN S5\ | / | /
Repregaitativeneo? pduddo oetheBsreBentOn i nCai@ listed in Table | below:
4-14-(2,4-Dioxo-thiazolidin-5- HNS 1 Ol 6
yl i denenet hyl ) - 2- net hoxy- phenoxy] CONH2
3-trifluoronethyl -benzamrggie °

COMPOUND
STRUCTURE # NAME
OCH3
4-[4-(2,4-Dioxo-thiazolidin-5-
1 ylidenemethyl)-2-methoxy-phenoxy]-
3-trifluoromethyl-benzonitrile

0 OCH;3 Cl 5-[4-(2-Chloro-4-trifluoromethyl-

>\\S ) 2 phenoxy)-3-methoxy-benzylidene]-
NP thiazolidine-2,4-dione

CF3

O

0 OCH3 Br 5-[4-(2-Bromo-4-methanesulfonyl-

>\\S 0 3 phenoxy)-3-methoxy-benzylidene]-
HN o .

X SO,CHs thiazolidine-2,4-dione

O

0 OCH3 Cl 5-[4-(2-Chloro-4-methanesulfonyl-

»\S O\@\ 4 phenoxy)-3-methoxy-benzylidene]-
HN o .

X SO,CH, thiazolidine-2,4-dione
O
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O OCH3 CONH2 2-[4-(2,4-D oxo-thiazolidin-5 S O
yl i denenet hyl ) - 2- net hoxy- phenoxy] - HN 7

WG2008i169720r onet hyl - benzam de CF3 0 O OCH3 CNPCT/US2008/056004
2-[4-(2,4-Dioxo-thiazolidin-5 S 08

yH-dererethy—2-—rethoxy—pheroxy—HN+———
5tr|fluoromethyl benzonitrile CF3 0 O OCH3 CO2CH3
0 2-[4-0 nzol i di n-5 $ &8494-Bromo-2-trifluoromethyl-
»\% 't d 322)(:()?/- pggrg) y&)hené)_%l)z‘} n4ett(ox3l bénzylldene]-
HN ) N ®a Iih (Hld e- 2,4,@ e
QCH3 Di ox0-t hi azgl "EFHYBE ?j‘l OI 10
yrd hoxy- phenoxy] - CO2CH3
O 3-trifluoronethyl-benzoic acid|methyl 0 ester 35 WO
2008/ 109727 PCT/ US2p08/ 056004 |CH3
4- [4 (2, 4-D oxo-thtazol1 di n-5-
Y Preno L @ adb
i azol i cq’]n- 5- | Syli@nemethyl)-2-methoxy-phenoxy]-
Hor ,O' p, enoxy ] 3-t-°ﬁf|uc!’ané{gyl-benzamide
ronitrile CN O
0 OCH3 CONH, 2-[4-(2,4-Dioxo-thiazolidin-5-
>\\S O 7 ylidenemethyl)-2-methoxy-phenoxy]-
HN o 5-trifluoromethyl-benzamide
CF;
O
0 OCH;3 CN 2-[4-(2,4-Dioxo-thiazolidin-5-
>\\S ) 8 ylidenemethyl)-2-methoxy-phenoxy]-
HN . 5-trifluoromethyl-benzonitrile
CF3
O
0 OCH3 CO,CH3 2-[4-(2,4-Dioxo-thiazolidin-5-
»\S O 9 ylidenemethyl)-2-methoxy-phenoxy]-
HN X 5-trifluoromethyl-benzoic acid methyl
o CFs ester
0 OCH3 CF3 4-[4-(2,4-Dioxo-thiazolidin-5-
>\\S 0 10 ylidenemethyl)-2-methoxy-phenoxy]-
AN X CO.CH 3-trifluoromethyl-benzoic acid methyl
2L M3
O ester

35



O OCH2CH3 CF3 4-[4-(2,4-D oxo-thiazolidin-5S O
yl i denenet hyl ) - 2- et hoxy- phenoxy] - 3- HN 13

w0 eooBl1esse DRt hyl

-benzonitrile

CN 0O O CH3 CF3PCT/US2008/056004

4-[4-(2,4-Di oxo-thiazolidin-5- S O
viitAdAonarmmt hyl )\~ 2 et gl hgnr\ vl -2 LIN 14
yl LA LAY LA "AY Ilyl } [ LI 3 Ilyl HII\‘ TOUN )J J LILLE ™ el
trlfluoromsthyl benzonitrile N 0 OCH2CH3
4 [ nzol i di n-5- |CG-[4-(2,4-Dioxo-thiazolidin-5-
yl i de 10Xy - ﬁheg&xxlo |.8am~n§gl¥3\z -rtfyRphenoxyl-
F 0X0- t ﬁi azolli raﬂpﬁthalgn@Lcarbomtrlle
gphenoxy] - 3- HN 16
O trifluoronet hyI benzonitrile CN O 36 WO 2008/ 109727
PCT/ US2008/ 056004 © F 4-[4-(2,/4-D oxo-thiazolidin-5
yH-dererethyt)=2-fttoro-p—heroxy—HN-S+—+OC17
napht hal ene- 1-carbonitrile CN [0 O d CF3
4-[ 2- Enhl or o- &Kk, 4- di oxo- t hi azgl 4-8@A4-B»@-thiazolidin-5-
=noxy]1§3- ylidenemethyl)-2-fluoro-phenoxy]-3-
trifluoromethyl-benzonitrile
OCH,CH3 CF3 4-[4-(2,4-Dioxo-thiazolidin-5-
»\ O 13 ylidenemethyl)-2-ethoxy-phenoxy]-3-
trifluoromethyl-benzonitrile
CN
0 CH, CF3 4-[4-(2,4-Dioxo-thiazolidin-5-
»\S O 14 ylidenemethyl)-2-methyl-phenoxy]-3-
HN S trifluoromethyl-benzonitrile
CN
O
o OCH,CHj 4-[4-(2,4-Dioxo-thiazolidin-5-
»\ 0 ylidenemethyl)-2-ethoxy-phenoxy]-
HN S O 15 naphthalene-1-carbonitrile
AN
CN
O
0 Br CF5 4-[2-Bromo-4-(2,4-dioxo-thiazolidin-
}X\ S 0] 16 5-ylidenemethyl)-phenoxy]-3-
HN S trifluoromethyl-benzonitrile
CN
O
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HN 18 trifl uoronethyl

-benzonitrile

CN 0 OCH3

4-[4-(2,4-D oxot hiazolidin-5- O ylidenenethyl)-2- HN-S

w0 20089797 met hoxyphenoxy] napht hal ene- 1-

/

carbonitrile 0O O OCH3 Br 5-[4-(2-Bromp-4 S Ol 20
tHHvererethyphenpxy)—3—HN
i dene] t hi azolidine-2,4- ~ / CF3 0 dione
5L 0- 44- [ 4- (2, 4- di| ok i#@ideDivloitdiprliGn-55 | O
)12 HN met hoy yﬂ.hmgvdyta@%%'pw&xg
ono- 47[ 4- (2, 4-di oxot'hi azol i di n
)-2 H N/ naphthalene-1-carbonitrile
oneonitrile CN O 37 WD 2008/ 109727
D OCH3 4-[44(2, 4- D oxo-oxazolidin-5
hoxy phenoxy]- HN-O 1 \ O 23
-t re—EN—6
0 Cl CF5 4-[2-Chloro-4-(2,4-dioxo-thiazolidin-
»\ S 0] 18 5-ylidenemethyl)-phenoxy]-3-
HN S trifluoromethyl-benzonitrile
CN
O
o OCHs 4-[4-(2,4-Dioxothiazolidin-5-
»\ 0 ‘ ylidenemethyl)-2-
HN S O 19 methoxyphenoxy]naphthalene-1-
X CN carbonitrile
O
o) OCHj Br 5-[4-(2-Bromo-4-
>\\S O 20 trifluoromethylphenoxy)-3-
HN S methoxybenzylidene]thiazolidine-2,4-
3 CF3 dione
0 OCH;, Cl 3-Chloro-4-[4-(2,4-dioxothiazolidin-5-
»\S O 21 ylidenemethyl)-2-
HN S methoxyphenoxy]benzonitrile
CN
O
0 OCHj Br 3-Bromo-4-[4-(2,4-dioxothiazolidin-5-
>\\S 0] 29 ylidenemethyl)-2-
HN \ methoxyphenoxy]benzonitrile
CN
O
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Ol OCH3 4-[4-(2,4-Di oxo-oxazolidin-5- /_S O 24
yl i denenet hyl ) - 2- met hoxy- phenoxy] - HN

WoapBtibEkene- 1- car boxylic acid nmethyl CO2CH3 BCEES08/056004
O, OCH3 4-[4-(2,4-Di oxo-oxazolidin-5- /_S O 25

vt AdAonoarmmthyuyl Y\ 2 it havy nhanasgl LN
T Ot CHet Ty ey roXy P CoXy Ty

napht hal ene- 1-carboxylic acid amde CONH2 0 O CF3
o CF3 4pk4r.(2, 4 2axott hi azol i di n- $#-@4DiGotoxazdi@n-5-
>\\ dor pret hyg- O benzonitrile O O ----
) Dj ox01t hi azol i di n- BPhihalgngs!-sgrbonitrile
O
| uor onet hyl - benzam de O OO CF3

@& hoxy-phenoxy]-3 HN\ | / | / NH2

2,4-Dioxo-thiazolidin-5- |[HN S| Ol 28
ety )—2—+fethiy—pherexy—3—NH2
uor onet hyl - benzam de 0 0 38 WD 2008/ 109727
56004 O OCF3 CF3 4-[4-(2,4-Dioxo-oxazolidin-5-

go-thi azolidin-5 $ - . -
-2-trifl uoldnet hq x@fjgr%lr\lne\thy}) zlme(t:rl]\??(y phenoxy]

D y 'Cfd?&gr et hyl - O hetPPEipIeRs--garbexyisags eehy!
5-[4-(4-Chloro-2-tt1{fluoronethyledtd s O CI 30

phenoxy) - 3- net hoxy- benzyl i dene]|-

thiazolidine-2 4-digne

o OCHs 4-[4-(2,4-Dioxo-oxazolidin-5-

>\\S 9] 25 ylidenemethyl)-2-methoxy-phenoxy]-
HN “~ O naphthalene-1-carboxylic acid amide

CONH,

)

0 CF3 CF4 4-[4-(2 ,4-Dioxo-thiazolidin-5-

»\S O 26 ylidenemethyl)-2-trifluoromethyl-
HN . CN phenoxy]-3-trifluoromethyl-

0 benzonitrile

o o CF4 4-[4-(2,4-Dioxo-thiazolidin-5-

%S '9) 5 ylidenemethyl)-2-ethoxy-phenoxy]-3-

7
HN i - i
~ NH, trifluoromethyl-benzamide
O O

CF4 4-[4-(2,4-Dioxo-thiazolidin-5-
28 ylidenemethyl)-2-methyl-phenoxy]-3-

NH, trifluoromethyl-benzamide
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~0 OFCF3 5-[4-(4-Chloro-2-trifluoronethyl -

HN s O

31 phenoxy) - 3-fl uoro-benzylidene] C

W boogaed72di ne- 2, 4- di one

0 C Synthesis 5 The PCI/ENNEO56004

provi des nethods of neking the disclosed compounds

A + N rh

faVdiakal

HraY t-\lnf na

ocnr i
AC U UT UI ”H T U L I u.u
well as matrix or ¢
o Sche@@Fgl deSkey i bes

the gu
|| in i
oS fOI‘

0 the | nventl on. Thes

bbi nat ori al
suggest ed sy
del i pgs bel
he art may

a given conpdisAgrY

b net hods  1(
bs _ but are

Al n
HoRar—©6o+ gt

I: \¥2 yIIL h\at T L’ rret hudo AT
synthetic nethods.

n4-He@ i4eDimotthiemlidiydt ng

OWdeﬁe'ﬂ%tﬂyh@ tﬁ%@l%ﬁ’e%xy-a

devel op_anal ogous or
W ailsregingin o

lBaneoriitetlpr esent at i ve of

not _to bhe construed as

the synthetic sche
limting the scope
Someoofi, t hecrey yst al

he pre

t oun
o (i.e., hydrateg or
sol vates are also i

of the inve
i ne forns f
5 and,Qas sud
sent isﬁventl
ds may form
common or g4
nt ended to |l

nt i on. Furthernore,

0%- [4L(h@h%r2)-ﬂlﬂ[]&6m8’c&§d
hphae%?exlxs 9 f}oeﬂ%gg b%n%gl enel-
stblagelidies-2rdidnenat er
ini ¢ sol vents, and such
)e_enconpassed within

the scope of this i

hventi on. B

anpl es of the descri bed

o syntpetic r@fut es include Schene 4.4 (E@q'gp(ggﬁlﬂgoro,%gthw_
eral Procedures A- Conpou
rget 339 WO 2@@8?’?&’@)@‘?‘?‘7" be”Zy"de”e]'
conmpounds off thhesidineramures can be
made according@o sinilar routes. The disclosed

conpounds are useful as pharnageuti cal agents as

descri bed herein. breviations or acronyns usef ul

herein include: 5 AIBN (2,2'-Azobisisobutyronitrile)
Boc (tent butyl carbamate) BOP
C) SynthBsiszot ri azol - 1-yl oxy) tri s(di net hyl am no) phosphoni um
hexf | uor ophosphate) BuLi (butyllithiun) 10 DI BAL-H
(Dii sobutyl al umi num hydri de) DVAP
Thé- ib demmRsnproR e hetholdd iof @aking the disclosed compounds according

to traditional organic synthetic methods as well as matrix or combinatorial synthetic
methods. Scheme 1 describes suggested synthetic routes. Using the scheme, the
guidelines below, and the examples, a person of skill in the art may develop analogous
or similar methods for a given compound that is within the invention. These methods
are representative of the synthetic schemes, but are not to be construed as limiting the

scope of the invention.

Furthermore, some of the crystalline forms for the compounds may exist as
polymorphs and as such 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.

Examples of the described synthetic routes include Scheme 1, Examples 1
through 31, and General Procedures A-D. Compounds analogous to the target
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DME (Et hyl ene glycol dinethyl ether) DWW
(di met hyl f ormam de) DMPU (1, 3- D net hyl

WO 2008/189787 t et r ahydro-2(1 H)-pyri m di none) 15 BM3052008/056004

(et hyl sul f oxi de) EDC

compou%@% gt%ﬁé% @% %%g:q%g&:agjesl\racgswe{é géﬂgigrg qu kﬁr}n%tcég) TrheQisclosed
compou@)rdgﬁ@é E&E@fdl @Q)pham_?_gééﬁbdl hgEhiAss d&ddmpedatgbmte) 20 h

r our(s))
(O (7- Azabenzotriazol -1-yl)-N, N, N , N -tetranet hyl uroni

AR R PR OB BNER Rl R Binglyce:
- HXIBNXY Repzehisisabolyeorpihydr ate) 25 LCVS (hi gh

pressure liﬂ:“ d chroat ography with mass spectroneter)
L 0R0¢ (fetthuivh c@irpa®ptepyl ami de) LHVDS (1ithium

he | Sil azj - ! iddigram 30
VRPN e petezel TR aa sl e e bod o

di si Ihexflderpphdighdde) (sodi um tert - but oxi de) NBS

(N Broposucci ni.m de) 40 WO 2008/ 109727
P%béggtygﬁb'yﬁvm NVP (N-Met hyl Pyrrolidinone) rt or
RTD(EE/—?P—FI (FRBBLAAA Alnuryafige] 1 d phase extraction)
TBTU (O Benzotrirazol - 1-yl =N, N;N , N -t et ranet hyl ur oni um
5 DR [4r{dioeiivdpmana)pyridiv®O (2, 2, 6, 6-t et r anet hyl

U BRI [ (T
chnprR{RaeaRMsmamide)
DMPU (1,3-Dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone)
DMSO (methyl sulfoxide)
EDC (N-(3-Dimethylaminopropyl)-N’-ethylcarbodiimide)
EDCI (1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride)
Et (ethyl)
EtOAc (ethyl acetate)
h or hr (hour(s))
HATU (O-(7-Azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium
hexafluorophosphate)
HMPA (Hexamethylphosphoramide)
HOBLt (1-Hydroxybenzotriazole monohydrate)
LCMS (high pressure liquid chroatography with mass spectrometer)
LDA (Lithium diisopropylamide)
LHMDS (lithium hexamethyl disilazide)
Me (methyl)
Mg (milligram)
MOM (Methoxymethyl )
NaHMDS (sodium hexamethyl disilazide)
NaO'Bu (sodium tert-butoxide)

NBS (N-Bromosuccinimide)
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10 General Cuidance Schene 1 OH base R2 \ OR3 OHC I
~R RFROGKHCR R4 111/ IVORK Il XHNOR2
w@20091727 H NX aRj 1IR3 R4 O The conmpounds of PEDDINE056004

I, wherein X, Rl, R2, R3 and R4 are defi ned herein,

esi .zed as outlined by the general
syNE’ﬁ‘g I\ki)@/lqtg It'%yrf‘?l f&q’]ét ed in Schene 1. Treatnent of
anﬂ@pmoﬁbbﬂ]tt@n{bgﬂgﬁgy@)enzal dehyde Il and aryl fluoride

11, bot whi'ch are either comercially available
or SBEr(splkd phase pxGastiosmer ci al |y avail abl e starting

e Bk e eeipBo R AP aF el il o5 150

5 can m.reggﬂlgiﬁobh@sFﬂngpxyal dehyde 1V. Knoevenagel 20
reaction of ald IVwth the cyclic dione Vin the

prEEWcQ (8 GaG&ttr@nnﬁthyHa%emnmxy resaadigah as

pi ﬁb@ id such as benzoic acid can

rJ(P)'\%A ﬂtﬂﬁ[e cotlegégn of Forrmula (I). The Knoevenage

reﬁlelﬂ(@rafwdtqurazﬁl ly perfornmed in an aprotic sol vent
Iuene at a te rature of, preferably,

1(%'—@8%@ éCP@%{E@tPSF?FgE'S\ABen al dehyde 1V and cyclic

10 dione V may al so be perfornmed with a base such as
sodi um 41 WD 2008/ 109727 PCT/ US2008/ 056004 acetate in
GeneralaGyiglaneat such as acetonitri l e at an el evat ed
tenperature preferably vveen 50 - 150 Cor in the

presence of anmoni um ac ¢heeil, acetic acid at
el evat ed ten‘perature%agereferably between 50 - 15R.LC.

OHC R Ro OHC/©i

z
ad
<

\
T
Z/\éo
:>E><
|
F e
Qx
N
A A
B w

The compounds of Formula I, wherein X, Ry, Ry, R3 and R4 are defined herein,

15 can be synthesized as outlined by the general synthetic route illustrated in Scheme 1.
Treatment of an appropriate hydoxybenzaldehyde Il and aryl! fluoride lll, both of which
are either commercially available or can be made from commercially available starting
materials, with a base such as K,COs in a solvent such as DMF at a temperature
preferably between 25-150 °C can provide the phenoxyaldehyde IV. Knoevenagel

20 reaction of aldehyde IV with the cyclic dione V in the presence of a catalytic amount of
base such as piperidine and an acid such as benzoic acid can provide the compounds
of Formula (I). The Knoevenage reaction is typically performed in an aprotic solvent
such as toluene at a temperature of, preferably, 100-200°C. The reaction between
aldehyde IV and cyclic dione V may also be performed with a base such as sodium
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5 Exanples General Procedure A: A solution of an
appropriate substituted benzal dehyde (1.65 g, 10.86
woreeB)oEed aryl fluoride (10.26 nmol) in DVF (BGI/IEA008/056004
vvas treated with K2C08 10 (2.83 g, 21.72 mmol ), and
re was heated in an |I hat

acetate I‘P afﬁrrb’x ”?é%fﬂ PR RCRR gl ol el H‘Rﬁ%‘l?&tr? |96‘?J§E?bjfy between

50 - 15@9(3%?% thé pRsened JriaRmdhie npééé’t@tecln%@ aciRat ¥RsaRd
wat er (3x), dried over Na2SO4 and concentrated in

temperatar@sd)re@ralplygbe@@een SRromdGgeaphy ( Et OAc/ hexanes)
af forded the pure product. 15 General Procedure B:
Thi azol i di ne-2, 4-dione (2.55 g, 21.79 mmol) and
al dehyde from Procedure A (21.79 mmol) were dissolved

Examplé® toluene (150 nL) and treated with benzoic acid
(3.27 mmol ) and piperidine (2.83 mol ). The flask was

equi pped with a Dean- Stark trap, and the reaction was

Genera] Brogdiitel 8 & sHtflor i Surteh hip Fydidbh Bengiehide tPos o,

10.86 rrtnﬁd>|) ah@faﬁd fmrohbelﬂ%aﬁeﬁrr@) |anMF({1 8 nilLy was ﬂ@atﬁd&ﬁlﬂl@KQCog
Procedure C. Thi azolidine-2,4-dio

(2.83 0, G110 Firopl). B1Hl ety REuErisRs MediGEdn GO 80K 5942 h. The
ool ] 594 AR 888, RO REVOLFH orgric e
was wagladiwith watbe¢dx) dridd owvde)Na B, ai5d ChRéehtried & Vaowed Silica gel

over utes then r ated using two
chromtagiainy (VAR S ABPTBHIBR RUS ALSd e w0l 1 d Cesi due
was cooled to RT, then HO (2 nlL) was added and the

m xture heated to 75 C for 10 m nutes. The ni xture was
Generat Bobeedure BRTThiadolidiee 2, 4diate (8255 goP1 .#8trachohyand aldehyde from

Procediraf {51, 1R 3ite Kseiths PaoLRRe (50 L A e B et benzoic
acid (3. @ﬁ Irrgggl??:’aglb npi’;ﬁétfcﬁﬁe‘dl(%ﬁgmrﬁ@ _)aTﬁe >ﬂfa§|'i Wa@fe U|ppedd with a Dean-

Stark tran @aKs\ibe reaeiarwes é@rftu@dAn (al%o ﬁﬁmnl patmf@r ddded\fies €opling to

R, the et ek SnboRReo it A, and BBy 1 RO 2 pure

product42 WO 2008/ 109727 PCT/ US2008/ 056004 The product was
collected by filtration, washed with water and
triturated vvith Et OAc/ hexanes to afford a pure

General PRory (TG oINS & loned PiTa:n Iy 25 oy
Procedurplfeabaye (03098 mmol) and sodium acetate (30 mg, 0.37 mmol) were
suspended in CH3CN (2 mL) and heated to 105 °C (aluminum heating block). The
CHsCN was allowed to evaporate over 10-12 minutes then repeated using two
additional portions of CH3CN (2 mL). The solid residue was cooled to RT, then H,O (2
mL) was added and the mixture heated to 75 °C for 10 minutes. The mixture was
cooled to RT and the product was collected by filtration, dissolved in acetone, dried
over NaSO4 and concentrated in vacuo to afford the pure product.

General Procedure D: To a mixture of thiazolidine-2,4-dione (117 mg, 1.0 mmol) and
aldehyde from Procedure A (1.0 mmol) was added acetic acid (1.0 mL) and NH4OAc
(2.0 mmol). The suspension was heated at 100 °C (aluminum heating block) for 2 h.
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trifluoronethyl-benzonitrile OOCCH3 CF3 s HNCN O
10 A

wa2{o8Aaeoenyl - 2- met hoxy- phenoxy) - 3-tri f| uor onmet PgT/URNZ 056004

nitrile was prepared fromvanillin and

The progutiuas Colscsid butBHaion: iasRed mifjovaler SeadiySiedavisy

EtOAc/K&enés%eﬁgrd)Q()@% ;l)ﬂodﬁ)ct 7.68 (dd 1H), 7.58-7.53

, 6.75 (d, 1 H), 3.83 (s, 3H);
LC M5 (mlz) 15 [I\/H]+ 322.1 (calculated for
Cl6H11F3NG3, 322.06)
4-[4- (2, 4- D oxo-t hi azo%’&ﬁrﬂp'&% i denenet hyl ) - 2- net hoxy
- phenoxy] - 3- trifluoronethyl-benzonitrile was prepared
4- (4- For nyl - 2- met hoxy-
Sria 10X @ ezoHe HrE S i : el
General Procedur ) DVBO- d6) 6 12. 68
(N, 8.32 (d fifjuorg) '%8“‘%83( 1H),
7.49 20 (d, 1 H, 736(d 1 H, 7.26 (dd, 1H), 6. 90
(d 1 H, 3.77 (s, 3H); L NB( ':;l) [ MH1] + 421.0
(cal cul ated for CIDH12F3 64% 471° 04). EXAMPLE 2 25

5-[4-(2-Ch S
| oro-4-trifluorome xy) et hoxy- benzyl i denel
N CF3 0 43 WO

2008/ 109727 PCT/ USP008/ 056004 A
4-(2-Chl oro-4-trifluoronethyl - phenoxy) - 3- net hoxy- benza
| dehyde was prepared fromvanillin and 3-chloro-1 -fl

A. 4u@r-Bornyl+a- frielulmas)qnphé])dxyb)emlﬂuerofnméthplv%ergzo@ﬁnmwhs prepared

fPr oced r e 4ITI n¥Iu I\éthylgenzonltgﬂ?e l‘o?lowmgegeneral
Y-8y
t t
g NSO e e G e o
14H)( 2:58H1 .68¢4-2H)] T129qdo el ey 5 gaetta) B.8B¢s, 3H); LC/MS (m/z)

[M+1]" 322.1 (calculated for C1gH11F3NO3, 322.06).

. 4-[4-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-2-methoxy-phenoxy]-3-

trifluoromethyl-benzonitrile was prepared using 4-(4-Formyl-2-methoxy-
phenoxy)-3-trifluoromethyl-benzonitrile following General Procedure B. "H NMR
(400 Hz, DMSO-d6) 3 12.68 (NH), 8.32 (d, 1H), 8.00 (dd, 1H), 7.83 (s, 1H), 7.49
(d, 1H), 7.36 (d, 1H), 7.26 (dd, 1H), 6.90 (d, 1H), 3.77 (s, 3H); LC/MS (m/z)
[M+1]" 421.0 (calculated for C1gH12F3N204S, 421.04).

EXAMPLE 2

5-[4-(2-Chloro-4-trifluoromethyl-phenoxy)-3-methoxy-benzylidene]-

thiazolidine-2.4-dione

o OCH;  Cl

‘sYons!

0]
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nmet hoxy- benzal dehyde foll ow ng General Procedure C. 1H
NVR (400 Hz, acetone-d6) 6 7.89 (d, 1 H), 7.84 (s, 1

WOR008/710627 (dd, 1 H), 7.47 (d, 1 H), 7.33 (s, 1P¢H/1S2008/056004

7.32 (s, 1 H, 6.97 (d, 1 H, 3.91 (s, 3H; LOM

(mz) [M1 ]+ 430.8 (calculated for 10

C18H12Cl F3NO4S, 430.00). EXAWPLE 3

5(2f éh b?oﬂtt‘?lﬂgor%‘rﬁ@ch 2J3yr‘neﬂ’fdﬁ<9@©h)zaﬁre’ﬁgﬁé ‘Wéé' &%’ba red
zyl i denel - 15 thlazolldlne 4-dioné O

from vapiNinsoCBhlayoA -fluoro-4- trlﬂuoromethylbenzene foIIowmg General

et i OV BT AT AR o T 0 336

. 5@ @-@hived-Aaniesotontetiy |- &mﬁws rhetHo& mZgawweqlthuazondme-

Procedure A. 1H NWR (400 Hz rg‘?p
2g4-gpnegwag prgpared pigingd(2-Chigro-4-t O(r@mehhwlaphevoea 3

n@%ﬁox;&-bgﬁzelae% ﬂ)llgav ifd GeflePd Frcedurtlc. B RRIR (400 Hz,
clslohek 46 25 DIBY- (@ TED T8 1IN SBNCKY) 737G BV B3Ts, 1H)

| idene] 25t | azol i di ne- 2, was prepare

7 2 (5. 8HnB-A- (ﬁ'eﬂh'érfé%l@o?h} J_C/MS (m/z) [M+1] 4308(calculgted for
benzal dehyde foll owi ng Ceneral

?o@edu%\]éé #m (400 Hz, acetone d6) 6 8.20 (s, 1
H, 7.85 (m 2H), 748(31 ,736(m2|—|) 6. 94

(d, 1 H, 3.91 (s, ; LA MS (mz) [ Ml

]+ 484.8 (cal cul at ed fEXi'ﬁlsén%Br NO6S2, 483.9). 30 44

WD 2008/ 109727 PCT/ US2008/ 056004 EXAMPLE 4

5-[ 4-(2- Chl or o- 4- net hanesul f onvl - phenoxv) - 3- net hoxv- be

nz 5[4 d2Biom bidemethanesulfényi-phemexy)s3-n@tHdxgibertdylidene]-
S2CH3

thiazolidine-2.4-dione

o OCH;  Br
I o
L @
x SO,CH,
o

. 4-(2-Bromo-4-methanesulfonyl-phenoxy)-3-methoxy-benzaldehyde was

prepared from vanillin and 2-Bromo-1-fluoro-4-methanesulfonylbenzene
following General Procedure A. '"H NMR (400 Hz, CDCI3) § 9.98 (s, 1H), 8.22 (d,
1H), 7.77 (dd, 1H), 7.57 (d, 1H), 7.52 (dd, 1H), 7.14 (d, 1H), 6.80 (d, 1H), 3.88
(s, 3H), 3.08 (s, 3H).

. 5-[4-(2-Bromo-4-methanesulfonyl-phenoxy)-3-methoxy-benzylidene]-

thiazolidine-2,4-dione was prepared using 4-(2-Bromo-4-methanesulfonyl-
phenoxy)-3-methoxy-benzaldehyde following General Procedure C. "H NMR
(400 Hz, acetone-d6) 5 8.20 (s, 1H), 7.85 (m, 2H), 7.48 (s, 1H), 7.36 (m, 2H),
6.94 (d, 1H), 3.91 (s, 3H), 3.19 (s, 3H); LC/MS (m/z) [M+1]" 484.8 (calculated for
C1sH15BrNOgS,, 483.9).
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0 A

4- ( 2- Chl or o- 4- net hanesul f onyl - phenoxy) - 3- net hoxy- benza
WO d@Bstebs2as prepared fromvanillin and 2-chl BeDUS2008/056004

uor o- 4- net hanesul f onyl benzene following 10 General

Procedure A. '"H NMR (4 13) 6 9.98 (s, 1 H),

8.06 (d, 1 H), 7.73 (d-gm#,—.% (d, 1 H, 7.52

(dd, 1 H), 7.17 (d, 1 H, 6.85 (d, 1 H), 3.89 (s, 3H),

3. CI)8 (s, 3H) B.

nzyI | dene] - th| azoI | dlné-! '!é %I one vvaspr epar ed usi ng

4- (2- Chl or 0- 4- net hanesu 15
phenoxy) - 3- met hoxy- benzal dehyde fol |l owi ng Gener al
Procedure C. 1 H NWR (400 Hz, acetone dé) 6 8.06 (d, 1

7.84 (s 7,829, 100, 7. 48 (a, 1
D 56 (m (2H) 6H§8 0@ ( 3. 1?)(5,
8

3H); LC M5 (m gN [ alculatedfor
C18H15CI N0O6S2, 440.C $0,CH;

5-[ 4- (4-Brono- 2- cDrlquororrethyI

- phenoxy) - 3- net hoxv- benzyl i denel -

t hi azol i di ne- 2, 4-di one OCH3 CF3 HN\ / / Br 25 A

A. 44(2(@h&r@mﬂétﬁernefsuu@mwrmfemkypmﬁ@mwwenzélhehyd@msal

dehyde was prepared_ fromvanillin and 4-Brono-1-fl
pu%FPQfeQ fram vROYoARd Ryahleseni-8ueror bimeiirAgs uiomytognzens following

R GHES L R o L o M. 7

(tﬂ@'d’lH)l?"QS( (d.- 1%57(52 (da H‘D{I) 771ﬂd(ﬂ4) 6185-3d 1]4)09 8(91(3 3H),
{sv 3Hs. 7' (cal cul at ed f or C15H11 Br F308, 374 98) B.

o G eeb LM SN pRsH bR

tHiagdlidin@apt-dione wasi prepaeéd ysinghe (@ hlord-4- methanesulfonyl-
mst ho y- benzal dehyde foI I 0%4”?% Gener al Pr ocedu

ngthox z9ldghyles g &eneray Psace rE% I—d" NMR
({@(ﬁ;llz( %c%té F')da)%?%e(@jm} #;?4 s7 [M’) 782 @%45)67% @9d1h),

7(3%(mp2iEY,e198 ¢d, 1H)] SHABEY, BB-I‘)I,(ESS (473H§25)C/Mls)(m/z) [M+1]" 440.8
(calculated for C1gH15CINOgS2, 440.0).

EXAMPLE 5

5-[4-(4-Bromo-2-trifluoromethyl-phenoxy)-3-methoxy-benzylidene]-

thiazolidine-2.4-dione

0 OCHs; CF5
8 0

X Br
0]

A. 4-(4-Bromo-2-trifluoromethyl-phenoxy)-3-methoxy-benzaldehyde was prepared
from vanillin and 4-Bromo-1-fluoro-2-trifluoromethylbenzene following General
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EXAMPLE 6
4-[4-(2, 4- D oxo-thiazolidi n-5-ylidenenet hyl) - 2-net hoxy

wo plesnaxgt - 3- trifl uoronethyl -benzamide 15 O BOMBSI0BB056004

HN\ CONH2 0 A
FipRIURA” BOMPC AUz e Bl PPk 1k 7 61T, P, P87 e
5L A ot o oo e s Bt o

(87/2)&M+m+42[|4)4167(5é§c(1|ﬂted216)' C1Z|-|21BrI63@3,B7I44)98)6 79 (d, 1

F%l- élaro&ﬂ]é%-trﬁmr’@f@é{ﬂgﬁg{w@gﬁ%é@iyéknzyﬁdgene? thiazolidine-

2% Lfbrie?wés ?Pé%?ﬁ?eél isgod ﬂJB?oéoythr‘i*ﬁmehWI )phénﬁ%ﬁ |-‘31Xy

phenoxy] trifl uororret hyl - benzam de vvasM)r ared
nu@thngy kpeozlalaehyqe faowingh Gepesi doggdure C. 'H NMR (400 Hz,

GhGkba s B N GogHier BBatiy) 5[5 3, 7 104, o,

686@@1 (16#415 3386"()3 3%8_40/6@3 g%/i)l)[wﬁ'}%&?c( m(cécbllatedfo%l( {n+

C413|§13@r|(:ﬁ\éﬂ)4:$l,llb7tdea5)’ or Cl9H14F3N2G5S, 439. 05) 30 46
WO 2008/ 109727 PCT/ US2008/ 056004 EXAMPLE 7

2-[4-(2, 4-D oxo-thiazolidin-5-vlidenenet hyl)

- 2- met hoxy- phenoxyl - 5- ExAMPLEC onet hyl - benzam de O
OCH3 CONH2 HN S| ~ OIT-CF3~ 0 A

2- (4- For nyl - 2- met hoxy- phenoxy) -5-trifl uoronet hyl - benza
m4d|;& @E@g&i&%&hﬁgonﬁ%-‘%} @Fq %E{Hﬁ)-ﬁﬂﬂethox¥-pgnox%||-3-

2' =97 I£Z4alit Uc 1T UT'1

Procedure A 1H NRflG606mEtiayl-lsdkZamide 9. 93 (s, 1 H),
8.46 (d, 1 H), 7.55-7.47 (m 3H), 7.44 (br s, 1 H),
7.22 (d, 1 H, 6.74 (d, 1 H, 5.82 (br s, NH, 3.81

(s, 3H); OCH3 CF;4

»\s

o)

CONH,

A 4-(4-Formyl-2-methoxy-phenoxy)-3-trifluoromethyl-benzamide was
prepared from vanillin and 4-Fluoro-3-trifluoromethylbenzamide following
General Procedure A. 'H NMR (400 Hz, CDCls) § 9.98 (s, 1H), 8.08 (m, 2H),
7.53 (m, 2H), 7.27 (m, 1H), 6.79 (d, 1H), 3.85 (s, 3H); LC/MS (m/z) [M+1+41]"
380.9 (calculated for C1sH13F3NO4, 340.07).

. 4-[4-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-2-methoxy-phenoxy]-3-

trifluoromethyl-benzamide was prepared using 4-(4-Formyl-2-methoxy-phenoxy)-
3-trifluoromethyl-benzamide following General Procedure C. "H NMR (400 Hz,
CDsOD) 6 8.25 (d, 1H), 8.00 (dd, 1H), 7.84 (s, 1H), 7.34 (m, 1H), 7.26 (m, 2H),
6.79 (d, 1H), 3.82 (s, 3H); LC/MS (m/z) [M+1]" 439.0 (calculated for
Ci9H14F3N20sS, 439.05).
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LOMS (mMz) [mM+41 +1 ]+ 381.0 (calculated for
C16H12F3NO4, 339.07). B.

WQ@2(08A¢€27- Di oxo-t hi azol i di n-5-yl i denenet hyl ) - RBETES1905(§56004
- phenoxy] -5 15 trifl uoronet hyl - benzam de was prepared
usi ng 2-(4-Fornyl - 2- met hoxy- phenoxy) -
5-trifluoronethyl-benzam de foll ow ng General
Procedure C. 1H NVR (4PRAMiELE 7CDC13) 6 8.48 (d, 1 H),

8.36 (br s, NH), 7.78 Ts, T H), 7.54 (dd, 1 H), 7.46
(br s, NH), 7.18-7.08 (m 3H), 6.74 (d, 1 H), 5.97
, 1 (.S LGM 41+1]

2- [4 (2 4- Dl oxo tmaafdmdthvlfbeﬁzadﬁa@net hyl ) - 2- met hoxy

- phenoxyl -5- triftluoronethyl-benzonitrile 25 0 OCH3

CN HN S I ~ 01:: CF3 0 47 WO 2008/ 109727

PCT/ US2008/ 056004 _ A OCH; CONH

2- (4- Fornyl - 2- et y phehoxy) - 5 trifluoronet hyl - benzo

nitrile was pre fr ni and

2-Fluoro-5-trifl enz ile follow ng

General Proceduréd/ A "1H NMR (400 M43 CDC13) 6 10.0

(s, 1 H, 7.94 (dj”1 H, 7.67 (dd, 1 H), 7.58-7.54

(m2H) 7.32 (d, 1 H, 6.76 (d, 1 H, 3.85 (s, 3H);
CMs (mz) 5 [M1]+ nolec ion not found (cal cul at ed

A ZfGTFQI'MF@NQ@(y gran @@)-5 tgfluoromethyl-benzamide was prepared

fr%nL f}aﬁlﬁr Q)FQU(%IJP LA o ﬁﬂpﬁw\@ér&% GE fMwing CBrichaxy

tritluoromne nzoni r|Ie was” pr epar ed

Pﬂ@té‘cﬂJré A( 41I-|FN1\VIR|(4GBIIUH¥Ih<IXDCI3) $9.93 (s, 1H) 8 46 (d 1H) 7.55-7.47
)-5-t | uor one enzonitril

(R FEIaT 4Bt BLiNS 75 i NARO D ks Serion sy NE) .81 (5, 3H)

"%W gn/%)g% ?17+ﬂ4 3%4 o a%n?tégffé F?)H&F?ml 4,(735,@7017()OIOI 1

B. 26[47@,4-Dioxo- Hi)azo&d&f%(y&deﬁdrbﬁetHyQ/-Me(thé -phéhdndf|-6-nol ec
Mt f —%@ zgr%?cllec\lfvggtp?gpér%a u3|r?gH:2U(4 No%r%'/ISQ rﬁg’%oxy phenoxy)-
A S e e N L
CDCI3)8848 d, 1H) 8.36 (br s, NH), 7.78 (s, 1H), 7.54 (dd, 1H), 746 (br s,
NH), 7.18-7.08 (m, 3H), 6.74 (d, 1H), 5.97 (br s, NH), 3.81 (s, 3H); LC/MS (m/z)

[M+41 +1]+ 479.9 (calculated for C19H13F3N>O5S, 43805)

EXAMPLE 8

2-[4-(2.4-Dioxo-thiazolidin-5-ylidenemethyl)-2-methoxy-phenoxy]-5-

trifluoromethyl-benzonitrile

o OCH;  CN

‘sYoas!

o)
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0 OCH3 CO2CH3 HN CF3 0 20 A

2-Fl uoro-5-trifluoronethyl benzoic acid nethyl ester.
waenos/1esbut i on of 2-fluoro-5- (trifluoronethyl PEENZ2908056004

acid (500 ng, 2.404 mmol) in MeOH (2.5 nL) was added

n SRl hoeen bbbty danohif Fules Prrperec

fims vahill Vel ©F |68l il uoPOmetImaTZahitfile- fo%\ﬁ.ngr@@ﬁéﬁapn
was part|t| oned between ethyl "ether (5 nL) and water

Rrécedyre NhéhNMR1é4(EBMdJ+zg§.‘rD®,I3) ayen (sad H\)ﬁaﬁﬁéddy\ﬁl i) 7.67 (dd,

M EBEPAdE o uniae oy BRS7bie T, 206 &%&&&ﬁwg‘im)

[M#H]*%S%cﬁ@ﬁ* no@fb%@l"ﬁké%b%cﬂeé forl 2M 5@@632}1 GZDC 3) 6

ound as a white uid. 1H

. 28L4 2.4-Bioxatthigzolidires- yvl ggerpathyl)- metﬂompbenowlﬁf

ot g A habd i 25 5 Pl

pﬁeﬁéxﬁ%{mluo?omtﬁy@bbn@@ﬁﬁ%%lbﬁmﬁ Jdneps PretbalirddeN49 NMR
ic aclid nmet h%é ester 48 WO 2008/ 109727

(I Mbs28e3ChE 8 G0t (kess 1|b+)eﬁe9|4e(d fiHonf .88 1 h 7 (dd, 1H),

I Sit
o oy AeebL R EA R BTRE S i), T55 rprTeuschag (mi2)
[IGI+9]+9fﬁoKe‘é: iod nbll found. (éélcblbtedfdﬂ)cmﬂqﬁ%l\&@gs 42(b‘|l)4) 7.55
(d, 1 H), 7.44 (dd, 1 H), 01695m2H§ (s,
3H), 3.86 (s, 3H): LC/NB (mz) [ k1] + 354. 9
| | ated f C17H13 4. 07 .
(0?401(12a4eD| o% t hi azoﬁr—d-l-n—g—winp E |den)emefhyl) 2- met hoxy

- phenoxy] - 5- trifluoronethyl -benzoic acid nethyl ester

b L n 1Ieledels] 2y
ester foIIo 300 MHz,
CDC13) 6 8. WMM%(%, 10 1
H, 7.12-7.09 (m 2H), 7.01 (dd, 1 H) 692(d 1H,
3.90 (s, 3H), 3.89 (s, 3H);

[ M+i] + 453, 9
§H345g@8é‘§w EXAVPLE 10 15

cenenet hyl ) - 2- net hoxy
be acid nmet hyl ester
CF5

(caI culated for C2

4-14- (2, 4- D oxo-t hi
- phenoxyl - 3- tri fiiNor
O OCH3 CF3 HN

. 2-Fluoro-5-trifluoromethylbenzoic acid methyl ester. To a solution of 2-fluoro-5-

(trifluoromethyl)benzoic acid (500 mg, 2.404 mmol) in MeOH (2.5 mL) was
added sulfuric acid (0.2 mL). The mixture was irradiated in a microwave at 150
°C for 2 minutes and the reaction was allowed to cool to room temperature. The
reaction was partitioned between ethyl ether (5 mL) and water (5 mL). Then, the
organic layer was washed with saturated sodium bicarbonate (5 mL) and brine
(5 mL). The combined organic layers were dried (Na;SO,), filtered and
concentrated to provide the title compound as a white liquid. "H NMR (300 MHz,
CDCI3) 6 8.25 (dd, 1H), 7.82-7.78 (m, 1H), 7.28 (t, 1H), 3.97 (s, 3H); LC/MS
(m/z) [M+1]" molec ion not found (calculated for CoHgF4O2, 222.03).

B. 2-(4-Formyl-2-methoxy-phenoxy)-5-trifluoromethyl-benzoic acid methyl ester
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\ / CO2CH3 0 20 A 4-Fluoro-3-trifluoronethyl benzoic
acid nethyl ester was prepared from 4-Fl uoro-

W@2a40si1647e0r onet hyl benzoi ¢ aci d usi ng the proceRUr/ES288/056004

in Exanple 9A. 1H NMR (300 MHz, CDC13) 6 8.33 (dd, 1

v NP ATEL T STwety i 2 %%M%%t- idotciiesmyPankde tedethy!
ek f&%ﬂ@iﬁé%’en&%?lv%duﬁeeA H NMR (400 MHz, CDCI3)8%94 (s, 1H),

-(4Fr | - 2- met hoxy- noxy)-3-trifluoroneth
8.24 (actﬂdH)n%tGS)ydddeéHe}r? 555dwhlsl) ﬁr%&idadl H)r 6rﬁ1v€a_|§al5l (m,r2H), 3.91

el oL s GV SRBRE LSS g G s
)6998(s 1H, 8.38(d 1H, 809 (dd, 1
357750(m 2H), 7.22 (d, 1 H), 6.75 (d, 1 H),

. 230492, Z(-g)|oxqath)azqtld365(y§de®emethy¢)fMG(thﬂ)>Z}) pheaafyl-6-mmol ec

trtf?urbrg% tﬁy?%%%z&%ag I%ﬂ s?érw sl Srl_gp%':gg 5§|n65f(49 a)rmyl 2-

methéx;(%hén&wmtrtﬂhjbadmbt I-Behzoit iadrRNeEE YN EEier ZolBviRgX3eneral
phenoxy 49 WO 2008/ 109727 PCT/ US2008/ 056004

F’crO¢3¢q|lU'©rEerb’t NWMR ¥R MiHz, &82@sheBidd (dedtr 7 Radsptidpar-@d (dd,

I
113: Ry ARG 50000, ) S8 1B 0 5 BEDB Ry T
LEIMT nfn(zi) g\ﬂwﬂ mﬁe@%a@éulat%ﬁ%ﬁdﬂ%m4%N@ESM@0§Po M-z,
CDC13 37 (d, 1 H, 817 (br s, NH), 8.08 (dd, 1
H) , 784(s 1 H, 721713(m 3H) 6.75 (d, 1 H),
3.93 (s, 3H), 3.83 (s P%WI\/S(IT{Z) [ MH1] +
nmol ec ion not found ( for C20HL4F3NCGS,
453. 05) EXAMPLE 11

| ~(2 4 . t 0 5 deneme ] : h
p a At A as £
O A 4 (4- quvmoranimhgubeggﬁe%g rﬂé‘tﬁ’nhv‘l E@ieer”e 1
-carbon it

Hydr oxy- 3- net hyl benzal dehyde and

4- Fl uor o- napht hal ene- 1- c-.&onltr e 15 foll owm ng

General Procedure®QA. 1H NVR , CDC13) 6 9.99

(s, 1 H, 8.38 (g~g =& H), 8. 27 (d, J =
1. , L H, 7.77 (m

3H), 7.69 (m J =78.22,¢; 1 H), 6.71

8.61 Hz, 1 H), T
1 HI 7
(d, J =8.22 Hz, © H, 2.36

. 4-Fluoro-3-trifluoromethylbenzoic acid methyl ester was prepared from 4-Fluoro-

3-trifluoromethylbenzoic acid using the procedure as in Example 9A. '"H NMR
(300 MHz, CDCls) 6 8.33 (dd, 1H), 8.26-8.23 (m, 1H), 7.28 (t, 1H), 3.95 (s, 3H);
LC/MS (m/z) [M+1]" molec ion not found (calculated for CoHgF402, 222.03).

. 4-(4-Formyl-2-methoxy-phenoxy)-3-trifluoromethyl-benzoic acid methyl ester

was prepared from vanillin and 4-Fluoro-3-trifluoromethylbenzoic acid methyl
ester following General Procedure A. "H NMR (300 MHz, CDCl3) & 9.98 (s, 1H),
8.38 (d, 1H), 8.09 (dd, 1H), 7.57-7.50 (m, 2H), 7.22 (d, 1H), 6.75 (d, 1H), 3.94 (s,
3H), 3.85 (s, 3H); LC/MS (m/z) [M+1]" molec ion not found (calculated for
C17H43F30s, 354.07).

. 4-[4-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-2-methoxy-phenoxy]-3-
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(s, 3H). B.
4-14-(2,4-D oxo-thiazolidin-5-ylidenenethyl)-2-nethyl -

W@ R@RasR7 napht hal ene-1- 20 carbonitril e was pPEPHR®AS/056004

usi ng 4- (4-Fornyl - 2- et hyl - phenoxy) - napht hal ene- 1-

e el Py ST By T SSS LS Bt MBmy2.

n$etﬂ8xﬁ§heﬂo>@f »3- E’nﬂb@r&rﬁeth&l Eeﬁz&é aH?d métﬂéh gg%gﬁc?lldvﬂn%beneral

Rrecedure)B. #l NMR faommn-n)z CDcsl@) § & 37J(d 4H), 83 7Hir sINH), 8.08

ok bt o2 b8t o gt ol g whrasace. on

Lghzﬂﬁl%ggg@s ;r%(:)[l)bMdEnX]Ac'\ﬁ/tp f%%ﬁd cél@@ia‘t‘é& fIr Lo HRUFNOGS, 453.05).

4-[4-(2, 4- D oxo-thiazolidin- 5 vI | denemethvl) 2-flu

or o- phenoxvl -3-trifl umﬁﬁg 50 WO 2008/ 109727
PCT/ US2008/ 056004 be ' OFCF3 ~S\ 0\ HN
CN O5 A

4- (2- Fluoro4|forrryl- 3-trifluoronethyl-benzon

phenoxg)
| ' 3 1)-2-methyl-phenox hthalene-1-
3- Fl uor o- 4- hydr oxybenz iﬂ‘?leand
4-fluoro-3-trifluorone itrile follow ng
Ceneral Procedure A. 1H NMR (400 MHz, CDC13) 6 9.99
(d, J =1.56 Hz, 1H), 8.01 (d, J = 2.34 Hz, 1 H,
7.77 (m 3H), 7. (t J 6H4¢. 83 H; H, 6.92 (d, J
= 8.6 Hz, 1 H).
4-[4-(2, 4- D oxo-
phenoxy] - 3-tri HN ]
usi ng 4-(2-Fluorg 7-1 e pheno , €N i fluoronethyl -
benzonitri | e folpow ng CGeneral Procedure D. 1H NVR
MHz, DMSO-d6) 6 J =1.96 Hz, 1 H), 7.13

szol

: 4(Q§de0(jn3,L_l %n@t@ﬂ—cphfnggy),_aapqtﬁﬂ?neg @rb@gltrllf Wgs peepased from 4-

s gy pfleriger e ubhopiphd gl T,

f¢ltwidg SeheballRrockdide ALE MMR#a) MI-M:I-]CIJ)EBlgz}G@ 99 (s, 1H), 8.38

@ { zr%(é?ﬁaﬂi‘g B8, 0F Goh T, 398d2)ﬁ?9 4T g Ay 777

(Rh8POX7693m, 1H), 7.07 (d, J = 8.22 Hz, 1H), 6.71 (d, J 8.22 Hz, 1H), 2.36
(s, 3H).

. 4-[4-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-2-methyl-phenoxy]-naphthalene-1-

carbonitrile was prepared using 4-(4-Formyl-2-methyl-phenoxy)-naphthalene-1-
carbonitrile following General Procedure D. 'H NMR (400 MHz, DMSO-d6) ¢
12.64 (br, 1H), 8.42 (d, J = 8.22 Hz, 1H), 8.14 (d, J = 8.21 Hz, 1H), 8.07 (d, J =
7.82 Hz, 1H), 7.90 (ddd, J = 8.22, 6.66 and 1.18 Hz, 1H), 7.79 (m, 1H), 7.66 (d, J
=2.35 Hz, 1H), 7.53 (dd, J = 8.21 and 2.34 Hz, 1H), 7.24 (d, J = 8.61 Hz, 1H),
6.77 (d, J = 8.21 Hz, 1H), 2.24 (s, 3H); LC/MS (m/z) [M+1]" 387.3 (calculated for
C2oH15N203S 387.1).

EXAMPLE 12

4-[4-(2.4-Dioxo-thiazolidin-5-ylidenemethyl)-2-fluoro-phenoxyl-3-trifluoromethyl-
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trifluoromethyl-benzonitrile O OCH2CH3 CF3 O | HN CN
0 25 A

W@ 2(08A87ROXY- 4- f or nyl - phenoxy) - 3-tri f| uor onet hRCF 82988056004
itrile was prepared from

3- Et hoxy- 4- hydr oxybenzal dehyde, and

4-fluoro-3-trifl uororreﬁﬁ%z—%%'g%itri le follow ng
General Procedure A 1H NWMR (400 MHz, CDC13) 6 9.97
(s, 1 H, 7.97 51 WD 2008/ 109727 PCT/ US2008/ 056004

(d, J =1.96 Hz,01 H), 7.B7 (dd, ¥F3 8.61 and 1.96 Hz,
1 H, 7.53 (dd, %: 7.82 And Ol. 93 Hz, 1 H), 7.52 (s,
1 H), 7'32(m'ﬁ|§ g®< 6 Hz, 1 H), 4.04
(q, J = 6.65 g, (t, 7.04 Hz, 3H). B

4-[ 4- (2, 4- Di oxo-t/hi azdl i dfn-5-yl i deneM hyl ) - 2- et hoxy-
phenoxy]-3-triflQoronmethyl - 5 benzonitrile was
prepared using 4-(2-Ethoxy-4-fornyl-phenoxy) - 3-
trifluoronethyl-benzonitrile follow ng CGeneral

5 A. 4Brocigeks-a-fBrmHEb VIR x{ 8 rifiErom eRE s Z8nfrildGvaP prephred from
Eg 7.97 (d, %lbb: 2.3§/ﬁz, 1 I? 7.83 (s, 1 H), 7.b6(§)b_ .
Hldgorgr4-hygiraybearaldehgde and 4tflygro-Firdioremethytbenzagitrile

foffowida GepefarPioc8ure’a"y P 1000 ki GHoid o' Geeyd L 1.56

HE, G H)( 8.01)d=J % D34z, 12H) 7.770(nd.. 3H), (135 @, #=77.83 HiZ 1H), 6.92
3H); LCOIMS (mz) [M+l ]+ 435.3 (cal culated for
(@G2bFuEbiRdhs 435, 1) . EXAMPLE 14 15

0 e R AL BSRe s R A AR Mo Rty -
beNzoitrd® was prepared using 4-(2-Fluoro-4-formyl-phenoxy)-3-trifluoromethyl-
bt Bl aRBenexte 8- 4 NN ABERY, SRS 38 »

- t
TR R M e el d B 1 g0, 1 005, 1), 676
(@nérdl . 3% soed8%HA, 1HH IR (da00= 822 aode1) He, dHBB.62 (t, J =
s &% He, iy, 2874, J = 9.0 Hz, 1H); LCIMS (miz) [M+1]* 409.2 (calculated for

Ci1gHoF4N,05S 409.0).

EXAMPLE 13
20
trifluoromethyl-benzonitrile
0 OCH,CHs; CF,4
S O
HN
= CN
O
25 A. 4-(2-Ethoxy-4-formyl-phenoxy)-3-trifluoromethyl-benzonitrile was prepared from

3-Ethoxy-4-hydroxybenzaldehyde and 4-fluoro-3-trifluoromethylbenzonitrile
following General Procedure A. '"H NMR (400 MHz, CDCls) 6 9.97 (s, 1H), 7.97
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wW@2@3/160727 2. 35 Hz, 1 H), 7.

(d, J =1.96 H, 1 H, 7.8

( 0.78 Hz, 1 H),
7.78 (dd, J = 7.83 and 1.5 7.73

7 (d, J =

7 Hz, 1 H, 7 (dd J =

10 (d, J = 2 Hz P(1T/B$z()08/056004
6.83 (d, J=25860Hzl ,2.30

81

e Ty O T AR

U553 Pi& 11H§47§2r§w1|=| 7@2@1'19?@%& J3~86Hz 1H) 4.04 (q, J =
trifluoronmethyl-benzoni | e foll ow ng Cene

O HaddH D181HJMVP Odadn, Iz, CDC13) 6 8. 19 (br 1

EE%(Z %%O%Dd%‘ié]%%dﬁhg 15%%&&9@3/1) ibe?nBo?&/&we(]r}oH%/p ti ucggmethyl-

8.2
(s

beRzoAitrite wab grépaettl using 26Eth®|5tg 42fo351y|=|pher10>g9) +3- 52 V\D

2008/ 109727 PCT/ US2008/ 056004
tiifjuorgmehyi-dpenzonitrie dellqwing ﬁq.q)eralj:’@@eggre @H}H N_Mfi,@bo MHz

d}&%% g[%ﬁ?i@é’ﬂ g&,aj cyl a1£d4 {977 3 WLAMBEIBRIA, J = 8.61

a4ad[1495 2z4-18) oR @6t (H] az=o7r “aiHe, 5|H/)l Vd@r(emet/hya; P2 and 2. 35 Hz, 1H),

T DO O T B 88 iz, 165 PO G I LY 08Hz, 2n),
144 & Fhpwy 14 1z, 3‘2-!)2%&3 %ﬂg%)’[)\/l-ﬂﬂphghaj @3kulated #roon

itrile was p

CEbH‘Io;EyNéOkS'éBB)dybenzal dehyde and

4- Fl uor o- napht hal ene- 1-carbonitrile follow ng General
Procedure A. 1H NMR (400 MHz, CDC13) 6 9.99 (s, 1 H),
8.44 (d, J = 8.61 Hz,pYAMPLES145 (d, J = 8.22 Hz, 1

H, 7.77 (m 2H, 7.68§(m T H, 7.57 15 (d, J = 1.95
Hz, 1 H, 7.51 (dd, J =7.83 and 1.57 Hz, 1 H, 7.25

4- 4- (2, 4- Di 0X0- ttmmdrdemvwdnzdﬁmmt hyl ) - 2- et hoxy-
phenoxy] napht hal ene-1- carbonitrile was prepared

usi ng 4-(2- Et hoxy-4-fornyl - phenoxy) - napht hal ene- 1-
carbonitrile follow ng Gen@rgpl Pr ogpdure D. 1H NWR

(400 Mz, DI\/ISOdG)O é§ 8 42 (d, J =
. k@ , 8.02 (d, J

20 12
ﬁ%d

8.22 Hz,

. 4-(4-Formyl-2-methyl-phenoxy)-3-trifluoromethyl-benzonitrile was prepared from

4-Hydroxy-3-methylbenzaldehyde and 4-fluoro-3-trifluoromethylbenzonitrile
following General Procedure A. '"H NMR (400 MHz, CDCl3) 6 9.99 (s, 1H), 8.02
(d, J=1.96 Hz, 1H), 7.87 (d, J=0.78 Hz, 1H), 7.78 (dd, J = 7.83 and 1.57 Hz,
1H), 7.73 (dd, J = 8.61 and 2.35 Hz, 1H), 7.10 (d, J = 8.22 Hz, 1H), 6.83 (d, J =
8.60 Hz, 1H), 2.30 (s, 3H).

. 4-[4-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-2-methyl-phenoxy]-3-trifluoromethyl-

benzonitrile was prepared using 4-(4-Formyl-2-methyl-phenoxy)-3-
trifluoromethyl-benzonitrile following General Procedure D. "H NMR (400 MHz,
CDCl3) 6 8.19 (br, 1H), 8.01 (d, J = 1.96 Hz, 1H), 7.83 (s, 1H), 7.72 (dd, J = 8.61
and 1.96 Hz, 1H), 7.46 (t, J = 1.95 Hz, 1H), 7.40 (dd, J = 8.61 and 2.35 Hz, 1H),

52



10

15

20

25

30

4- r41(2 A-Digxo-thiazaliding5-ylidenemeat

8.22 Hz, 1 H), 7.88 ( 1H) 7.85 (s, 1 H, 7.76 (m
1H, 7.48 (d, J =1.95 Hz, 1 H, 7.41 (d, J =8.21
W(quosnoqaw 7.27 (dd J = 8.22 and 1 96 Hz, 1 HYCT/6S2008/056004

,J—822HZ 1 H, 4.06 (q, 666H22

f%éifdcd £ 821 v 9@%%@01455%% M) WL &@Mﬁm/z)

[r61+[1? aﬁwﬁtecé}cmaté&@lr@sgﬂzhgﬁzdgs 4b5:03- vl i denenet hyl ) - p

henoxyl -3- trifluoronethyl-benzonitrile 30 53 WO

2008/ 109727 PCT/ US2008/ 056004 O Br CF3 HN CN 0 A

4- ( 2- Brono- 4-fornyl - p%ﬁi‘%ri f1 uoronet hyl - benzoni

trile was prepared fr - 4- hydr oxybenzal dehyde

and 4-fluoro-3-trifluoronethyl benzonitrile 5 foll ow ng
neral Procedure A. 1H NMWR &400 MHz, CDC13) 6 9.99

yh-2- ethqaxv -phenoxyj-naphkthalene-1-
196Hz 1H) 791(dd’cbﬁrl and195Hz 1 H),
7.76(dd, J 9.0 and 2: H, 7.22 (d, J = 8.22

Hz, 1 H), 6.82(d, J = 8.61 Hz 1 H. B

4-[ 2- Brono- 4- (2, 4- di oxo-t hi azol i di n-5-ylidenenethyl)-p
henoxy] -3-tri fl uor aget hyl - ODH,66n2 rile was

prepared using

4- (2- Brono- 4-f or mgN- pﬁeno

benzonitrile follo 10 y Wie D 1H NWR
(400 MHz, CDC13) 6 .18 (br, 1 H), 8.02 (d, J = 1.96
Hz, 1 H, 7. 83 (d J =2.35 Hz, 1 FD 7.78 (s, 1Iﬁ,
7.74 (dd, J .61 and 1.96 FB 7.51 (dd,

ol ity Tyt s et fom

Htoakyedihgteskybenzaltibh s BR@HFBING (B Ha gbid atne- BXaNstitrile/
TG SieresrBRS U A nhANR 4240 M b 99 5. 844
(@ J=8.61Hz, 1H), 8.25 (d, J = 8.22 Hz, 1H), 7.77 (m, 2H), 7.68 (m, 1H), 7.57
(d, J = 1.95 Hz, 1H), 7.51 (dd, J = 7.83 and 1.57 Hz, 1H), 7.25 (m, 1H), 6.68 (d, J
= 7.83 Hz, 1H), 4.09 (q, J = 7.05 Hz, 2H), 1.17 (t, J = 7.05 Hz, 3H).

. 4-[4-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-2-ethoxy-phenoxy]-naphthalene-1-

carbonitrile was prepared using 4-(2-Ethoxy-4-formyl-phenoxy)-naphthalene-1-
carbonitrile following General Procedure D. 'H NMR (400 MHz, DMSO-d6) ¢
12.66 (br, 1H), 8.42 (d, J = 8.22 Hz, 1H), 8.11 (d, J = 8.21 Hz, 1H), 8.02 (d, J =
8.22 Hz, 1H), 7.88 (m, 1H), 7.85 (s, 1H), 7.76 (m, 1H), 7.48 (d, J = 1.95 Hz, 1H),
741 (d, J=8.21 Hz, 1H), 7.27 (dd, J = 8.22 and 1.96 Hz, 1H), 6.70 (d, J = 8.22
Hz, 1H), 4.06 (g, J = 6.66 Hz, 2H), 1.03 (t, J = 7.04 Hz, 3H); LC/MS (m/z) [M+1]"
417.3 (calculated for Co3H17N204S 417.1).

EXAMPLE 16

4-[2-Bromo-4-(2.4-dioxo-thiazolidin-5-ylidenemethyl}-phenoxyl]-3-

trifluoromethyl-benzonitrile
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4- (2- Fl uor o- 4-for nyl - phenoxy) - napht hal ene-1 -car bon
W0 eoshie97ems prepared from 3- 25 PCT/US2008/056004
FI uor o- 4- hydr oxybenzal dehyde and
4- Fl uor o- napht hal ene-1-carponitril foll owi ng General
Procedure A. 1H NBR (400 %F% 9.99 (d, J =
1.95 Hz, 1H) 8. 1 H, 827 (d, J
8.6 Hz, 1 ,ﬁ 7 54 WO 2008/ 109727
PCT/ US2008/ 056 g J = 7.43 Hz, 1
H, 6.83 (d, J = H) . CN
4-[4- (2, 4- D oxo- t@i azol i di n- 5- yli denerrethyl) 2-fl uoro-
phenoxy] - napht hal ene-1- carbonitrile was prepared
usi ng 4-(2-Fl uoro-4-fornyl - phenoxy) - napht hal ene-1 -
A de@- anh(o-wfi-foanﬁllobhmm%ﬂaomméthplcmcﬁlitEDle bt Bipared from
(400 MHz, DMSO- d6) 651272¥r }—318.403((386,\];,
3gBromesd- h@rpyyb@zggje(n(yde pnd 41 Igqu=§-tr uqra)[negh r(@p’nltglle

Goyfng Eeeralidbpaffh, yiRigg s gl 3% (5, 1), 8.23

(@nd z)1.98MHE, 11H)38.042d( ¢ & 196 &tz d H)p7.9CAddHI 2F\2028d 1.95 Hz,
PR A A e Mz - 522 e 10 682,

8.6 PrzvhHgenenmet hvl ) - phenoxvl - 3-tri fl uoronet hyl -
benzonitfile 0 Cl CF3 ~S\ 0\ HN1 1. CN 0 15 A

B. 44[2¢Bropno-ér(@,4dicxortlazphdindyldehamethyehenexyiyd-tifkioremethyl-
b'gtn%%hlg'lu% WﬁQﬁBg;&pﬁ%ﬂﬁ@a@h%@% aformyl-phenoxy)—3-triﬂuoromethyl-
bénkbnieie faowihg |Gé?fe@§lﬁi>r|a>¥:bbﬁﬂ@2lmﬁ NNR (4 ( 0|I\JIHX\4 (DICIg) 58.18
General Procedure A. 1H NWVR (400 MHz 13)
(prs 1H), 802 (@, d& 1.068,Hz 1H)1 768 (qu)/ 836Hz.dH) 7:781(996H) 7.74

1 7
Py 2 781 g 90 18, 15y 781 oy oo Haciye B2, =
8]61-|)-Iz 6H85.80(d JJ = B0 6z, 180; /M3 (hifz) [M1+1]" 469.2 (calculated for
- Ch| or o- 4- %2 4- di oxo-thi azolidin-5-ylidenenethyl) -
Cph"el@ﬁff)?ﬁ‘b@i*sﬁﬁ HDuor onet hyl benzonitril e was prepared
usi ng 4-(2-Chl oro-4-fornyl - phenoxy) - 3-

EXAMPLE 17

4-[4-(2.4-Dioxo-thiazolidin-5-ylidenemethyl)-2-fluoro-phenoxyl-naphthalene-1-

carbonitrile

HN O
X CN

A. 4-(2-Fluoro-4-formyl-phenoxy)-naphthalene-1-carbonitrile was prepared from 3-
Fluoro-4-hydroxybenzaldehyde and 4-Fluoro-naphthalene-1-carbonitrile
following General Procedure A. '"H NMR (400 MHz, CDCls) 6 9.99 (d, J = 1.95
Hz, 1H), 8.38 (d, J = 8.6 Hz, 1H), 8.27 (d, J = 8.6 Hz, 1H), 7.77-7.84 (3H), 7.69-
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trifluoronethyl-benzonitrile follow ng CGeneral
Procedure D. 1H NMR (400 MHz, CDC13) 6 8.29 (br, 1

wWoR00880027 (d, J = 1.95 Hz, 1 H) 7 78 (s, 1 HPCTUIH08/056004

6125and196HZ 7.66 (d, J = 2.35

Pt Lo Tl e R 90 1 T 25

B. 4%(&?1(] K >@tr{@ﬁblld]n%%éeﬂeméﬂ%ll)C2Uflabﬁﬁe@é’rﬁoxalé/naghthalene-1-

3N203S 425. 0) 9727
ceoniisinwas Preowed using 4-(2-Fluoro-4-formyl-phenoxy)-naphthalene-1-

0%549&(; e U GrbB Ephtire 1 EPUEERL DG ey e®) o

10.72 (h; (K),Bu0vd - 2= rsezmepzywhl@r@xs)(aawhtswaﬂzeﬁeﬂH)c&obqa J=
from vanil

t
TSRS s 7B (o Bl T00hBS atih. 7. pe 715 (25 RckhehaB.22 Hz,
N
@)O@éﬂﬁéq"ﬁzm‘lﬁé g%fd@g"’%g%%@%ﬂ“%ﬁ%% vg
(td, 1 H, 7.68 (td, 1 H, 7.61 (d, 1 H, 7.53 (dd, 1
, 7.22 (d, 1 6. , 3.84 3 B.
Z? [4-(2, 4E Di oxotH%i azowi—-g}-ﬁ%enenet hy(/ls) 2H)rret hoxyp

henoxy] napht hal ene-1- carbonitrile was prepared using
4- (4 F%rrTyI - 2- rret hoxyphenox )napht haI ene 1 -

300 Hz, DVBO- d6) 812, . 8.54 (d B,
ézo(d 1H) 7)96(ng il 80 (td 1H), (7.79H)

(td, 1 H), . 66 (s 1 : 747(dd 1 H, 7.39 (d, 1
H) , 734(dd 1 : 675 d 1 H, F’383(s 3I—I)
LM (mMz) [M+ : 402. cal cul at'edl for C22H14N204S,

402.42). EXAMPL

20 20
5-[4-(2-Bronog 4 [

y) - 3- met hoxybenzy

A. 4-(2-Chloro-4-formyl-phenoxy)-3-trifluoromethyl-benzonitrile was prepared from

3-Chloro-4-hydroxybenzaldehyde and 4-fluoro-3-trifluoromethylbenzonitrile
following General Procedure A. '"H NMR (400 MHz, CDCls) 6 9.99 (s, 1H), 8.06
(d, J=1.96 Hz), 8.02 (d, J = 1.96 Hz, 1H), 7.87 (dd, J = 8.22 and 1.96 Hz, 1H),
7.76 (dd, J=8.61 and 1.96 Hz, 1H), 7.27 (d, J = 8.61 Hz, 1H), 6.82 (d, J = 8.61
Hz, 1H).

. 4-[2-Chloro-4-(2,4-dioxo-thiazolidin-5-ylidenemethyl)-phenoxy]-3-

trifluoromethylbenzonitrile was prepared using 4-(2-Chloro-4-formyl-phenoxy)-3-
trifluoromethyl-benzonitrile following General Procedure D. "H NMR (400 MHz,
CDCl3) 6 8.29 (br, 1H), 8.02 (d, J = 1.95 Hz, 1H), 7.78 (s, 1H), 7.75 (dd, J = 8.61
and 1.96 Hz, 1H), 7.66 (d, J = 2.35 Hz, 1H), 7.47 (dd, J = 8.61 and 1.96 Hz, 1H),
7.25 (d, J = 8.22 Hz, 1H), 6.80 (d, J = 8.61 Hz, 1H); LC/MS (m/z) [M+1]" 425.1
(calculated for C1gHgCIF3N2O3S 425.0).

EXAMPLE 19
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CF3 0O 25 A 4-(2-Bromp-4-trifluoronethyl
phenoxy) - 3- met hoxybenzal dehyde was prepared from
wa 20081109727 and 2- Brono- 1- f | uor o- 4-tri f 1 uor onet hpCHER2E81€56004
foll owi ng General 56 WD 2008/109727 PCT/ US2008/ 056004
Procedure A. 1H NMR (400 Hz, CDClS) 89.95 (s, 1
H,7.91 (d, 1 H, 7.56 (d, 1 H, 7.49 (dg, 1 H), 7.47
4- r4((dd; DioxbthiszdlRif b-ylidéhembBitif)-neth shyphbrskyifapiialene-1-

5 [ 4- (2- Brono- 4-tri f | uocankoniftithenoxy) - 3- met hoxybenzy
| i dene] t hi azolidine-2,4- dione was prepared using

4-(2-Brono-4-trifluoromethyl phenoxy)-3 5
nmet hoxybenzal dehyde foll ovmdgg_l Gene Procedure C. 1H
NVR (300 Hz, 6) 812 H, 8.08 (d,
H) , 7.72(s, 1H), ] 745 (d, 1 H), 7.25
(d, 1 H, 7.22 (ddN_11H) -»e H, 3.80 (s, 3H);
LG/ MBS (mlz) [ Ml ]+ at@d for
5 C18H11Br F3ANO4S, 474925). 10 EXAMPLE 21
3-Chl oro-4-[4-(2, 4-di oxothiazol id in-5-ylidenenethyl)
- 2- met hoxyphenoxyl benzonitrile 0 OCH3 C o HN b~'CN
A. 41@B-Porayl-2-methoxyphenoxy)naphthalene-1-carbonitrile was prepared from

Aol Shl ar - cuanaphene )2 3 L Aop e RE AL SR OB, 851 re

| | |
ke coraonan 15,19, ka4t GgoeTeh, 1y 779 ¢
10 1H)78.768d1d, 11 H3) 7.68 m 1Y, 7561 (d,M)H), 7.580(d6d 1H), FHp2 (de) 6.68

(%4%&};%4 3JH) 7.15 (d, 1 H), 6.78 (d, 1 H),
B. 494 '&tﬁbﬁﬁﬁrﬁz&ﬁd.ﬁ aiymé%me’%ﬁ;ﬂb bdhBtrexybhESBERA fhthaleRe-1-

hoxyphenoxy] - benzonitrile was prepared using
carlyanitgid wrasmemrada;smgwée(%meyiratmebhpragnlzmm@m@mthalene 1-

cBflissiile Ruos TenCenera Fracegures.TH MR (§08HEEaMS0-0p) 612.62

15 (59341?4)3(? 5(43(11 Hb, 8')20 (B( 4f3|)(7d96%é 1’LH§')7 85(@2199 ﬁ%ﬂd 1H),

766 B, ’I[I-I\YH—Z 4]7-|(dd $H$, 039 (fd,l 'U'd) Jt%(dd)ﬂ I't)leﬂﬁl(dl, NBI04B83 (s, 3H);
LIRS Hrz) IM+17*: 402.0 (calculated for CasHieN,04S, 402.42).

EXAMPLE 20
20
5-[4-(2-Bromo-4-trifluoromethylphenoxy)-3-methoxybenzylidene]thiazolidine-2,4-
dione
o OCHs, Br
s 0
HN L oFs
0]
25

A. 4-(2-Bromo-4-trifluoromethylphenoxy)-3-methoxybenzaldehyde was prepared

from vanillin and 2-Bromo-1-fluoro-4-trifluoromethylbenzene following General
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EXAVPLE 22 30 3-Brono-4-[4-(2, 4-dioxothiazol id
i n-5-vlidenenethyl) -2- 57 WD 2008/ 109727

WERMBWBARDE8/ 056004 net hoxyphenoxyl benzon it rPCT/ES108/056004

OCH3 Br O HNCN O5 A
Pééé@%ég*n?%lﬂmgfﬂoqhﬁg%ﬁ%ﬁ'5W9E5g°(§(y40 977 B U6 RS, 788 (@, 1),
A Lo e o,

: 57[49(2 Bmmd 4H)'|ﬂu<7ro$rﬁiethtalpheSoxyl) Hmethmbénéwldene]thmﬂpjldme -2,4-

d@@r eﬁﬂ? repat etdzuﬁngu &o‘?’?ﬂrﬁ% éﬁr'HPﬂm&“%}W'gbﬁB%\f)%l ) - 2-
ni&hf ERyHe OIRIEAGIGENdral PRTcBURPET &d NMRWQOO Hz,

4- (2-Br ono- 4- Cyanophenoxy) - 3- net hoxybenzal dehyd
ONMS0edd)ny1 6RAdbns, Pl 8elfi(c H), 7142 (SIVIRH(),3004 Kidd, 1H) 7.45 (d,

6 . . S, 8.28 i 7. , +
PSP 250k, {6 P 22\g0: b Ao frfbs%% o2 LG (b1
4(72109 (o’aldﬂ)late@ f8r90(8¢11z|§rF'glNo4% 394(85) 3H); LOMS (i z)

. calcul ated fof ClSHllBr N2OA4S,

431 26) EXAI\/PLE 23 4-[4-(2, 4-D oxo-oxazolid
in-5-ylid t hyl
|2 rre%/hloxs?ghme(neole 2&#‘-’?4&%%11- 20 carbonitrile O
OCH3 HN\ CN O To a m xture of oxazolidi ne-2, 4-di one

(50.5 :E 0.50 nmol ), LiC (128 ] and
anhy dBduhlorpg- f4'r(2}4rdIOX|
dropvmsel?M utlonln
pent ane (0.616 ﬁ%tﬁs{wﬁ'%ﬂ]%ﬁ?#gtﬁ%l rring at -78 C
for 20 mnutes, the reaction m xture was warned to O
Cfor 5 m'nutes. The m'xtgrcg| WasCI recooled to -78 C
and a solution of0O 3
4-(4-forrry|-2-rretr}\9xg-p t hal ene-1 -

HN

x CN

o)

. 4-(2-Chloro-4-cyanophenoxy)-3-methoxybenzaldehyde was prepared from

vanillin and 3-Chloro-4-fluorobenzonitrile following General Procedure A. 'H
NMR (400 Hz, CDCl3) 69.95 (s, 1H), 7.76 (d, 1H), 7.56 (br s, 1H), 7.50 (d, 1H),
7.45 (brd, 1H), 7.15 (d, 1H), 6.78 (d, 1H), 3.90 (s, 3H).

. 3-Chloro-4-[4-(2,4-dioxothiazolidin-5-ylidenemethyl)-2-methoxyphenoxy]-

benzonitrile was prepared using 4-(2-Chloro-4-cyanophenoxy)-3-
methoxybenzaldehyde following General Procedure C. 'H NMR (300 Hz,
DMSO-ds) 6§12.62 (br.s, 1H), 8.17 (d, H), 7.83 (s, 1H), 7.71 (dd, 1H), 7.48 (d,
1H), 7.32 (d, 1H), 7.24 (dd, 1H), 6.83 (d, 1H), 3.79 (s, 3H); LC/MS (m/z) [M+1]":
385.9 (calculated for C1sH11CIN204S, 386.81).

EXAMPLE 22

3-Bromo-4-[4-(2.4-dioxothiazolidin-5-ylidenemethyl)-2-
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carbonitrile (Exanple 19a) was added dropw se. After
stirring at -78 C for 15 m nutes, 58 WD 2008/ 109727

weE@NsWB2e08/ 056004 1 N HCl (1.05 nmL, 1.05 nol)PEEES2008/056004
added dropwi se. The reaction m xture was allowed to

warmup to roomt?h ergture. After evaporation of nost
of the sol vem,mm&ﬂ&&@e@" nmonohydr at e
(85 nmg, 0.5 mml) and toluene (25 nL) were added. The
m xture was heated to reflux with a Dean-Stark trap
for 5 hours. Aftep renmovalCeh 5 Bblvent, the residue
was taken up with ; and met hanol and

purified on a py PL ters XTerra(r) Prep

M5 C8 OBDTM Col um(5>¥ g x 5 CN usi ng a gradi ent
m xture of 0.1 % agueous TFA and acetonltrl le]. 1H NWR
(400 Hz, DMSO-d6) 812.45 (s, 1 , 8.43 (d, 1 H,

8.16 (s, 1 H), 8.11 (d, 1 H), 8. oo (d, 1 H, 7.88 (t,

1H, 7.77 (t, 1 H, 7.65 (d, 1 H, 7.32 (d, 1 H),

7.09 (s, 1 H, 6.63 (d, 1 H, 3.73 (s, 3H); 10 LC/ M5
A. 4@-Blomadsdidyanddbefoxypad-mdtadedenaaldehQdl Mda0ire paail fidm

vaRllg! G 5@@@4&@%@%&@@@?%@%@@@n% Rrepackie Ay H

i
Wﬁﬁﬁggwgp |E):Pene §l§1 bo??{(f’? az 5§rgmhyi t7o'5£\7 4 m,
2H)x?11|6€(dofl H3-6.r8¢dotHR (. m(xht&rral ene- 1- car boxyl | c acid

5. AR U Sl i Bp gehe BRI ThaapaPhanoxsh
b@nEQﬁltrﬁQ \Afﬁsnpr'eﬁa?ed?’uQﬁ@ge(ﬂ'fdm@h%ydﬁo‘f)heﬂﬁyﬁ% The

m xture was poured onto M sodi um-car bonat € 'sol ution
noeibonmeraﬂweébydeéoﬂcwnw@en@ahlylrocadeteaCe K BOMRL(BO0 T

B0 PAB2 TS, N B2 b ey bl P %Z@Qﬁﬂﬁ’f 47 @

n I f I r
HIF7S0dene) %‘?it(?%’ﬁﬂé OTSYE T, SO, AP, EOMS Biniz) (M1

48018 (ta(cnmtedjg)rCia%Mthﬁo%li 26JDC13) 89. 01 (d, 1 H,
8.22 (dd, 1 H), 8.17 (d, 1 H), 7.68 (t, 1 H, 7.60 (t,
1 H, 7.16 (dd, 1 H), 3.99 (s, 3H; LCM (mz) [ M1

]+ 204.9 (cal cul ated TEXAMPLIEOPS2, 204.1). B.
4- (4- For nyl - 2- met hoxy-phenoxy) - napht hal ene- 1
-carboxylic acid nethyl ester 30 was prepared from

4-r4-(2;’§p;ﬁf§>§&-85329|iér 5 VRERnBARNTHh A £hfsthoR ¢ oiRhExy-rdbihalene-1-

carbonitrile

0 OCH; ‘
8 0

i § O

N CN

To a mixture of oxazolidine-2,4-dione (50.5 mg, 0.50 mmol), LiCl (128 mg,
3.0 mmol) and anhydrous THF (5.0 mL) cooled to —78 °C was added dropwise 1.7 M
tert-butyllithium solution in pentane (0.616 mL, 1.05 mmol). After stirring at —78 °C for
20 minutes, the reaction mixture was warmed to 0 °C for 5 minutes. The mixture was
recooled to —78 °C and a solution of 4-(4-formyl-2-methoxy-phenoxy)-naphthalene-1-
carbonitrile (Example 19a) was added dropwise. After stirring at =78 °C for 15 minutes,
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WO 2008/ 109727 PCT/ US2008/ 056004 ester follow ng
Ceneral Procedure A. 1H NMR (400 Hz, acetone-d6)
w@l@sﬂwms 1 H, 9.07 (d, 1 H), 8.42 (d 1 kycT/Bsmwsmsmm
7.75-7.65 (m 4H), 738(d 1 , 6.77 (d,

(d,
1N HC%@;@%W@ i%mg{)é,ggér adecQaldimise) T oﬁgmg?ur[e Was diiowed to

warm ug1d fodr? ,témae@t@reomé%vgp&aﬁowdf%&mﬂ%o\w@nmﬁt hoxy-

phenoxy] - napht hal ene- 1- carboxylic acid hyl "ester.

toluenesulfqa.nja acid rmnm)(dnatedsﬁyng 20. ﬁgnmaﬁw@m(@ (25 mL) were added.

The m| aﬁhggt%d]tﬂirgﬂ ‘1 Dggﬁ-%tg&ttﬂ%d Eq[? @%SREQT%’]OVN of

solvent, r’tﬁ@'ré&d@@WasftbRéﬂb tveitH 24niktur® of Q)Mi@ affd@hethanol and Purified on
peridine (1 dro and et hanol %r [acetonitri

prepa(atlvaPl.«ﬁé ol era®&repyM3 € BDm Qﬂlummr(é el 3@K50 mm)

using a FEREIARRIEE T % o ol B sl el far 06 P2

| 1
DMSO- Mmhsq %tggq I-lgnglf (%8¢H?r8‘1ﬂ'(b e Hﬁ% G@S@HH) .88 (t,

1H), 7.78. ((QSI H)i7.65 (., 1H), 732((td TH).Hj. 0913 GEI-|X 6 63;(d—|)1 H)73£73( 8, 3H);

LCIMS (2) KM%ITT(?‘?GB&?(‘%CU'%QQ%%@?%} ("?%»%7862{)0 NG (m 7) 00

[N%1]+ 436. 3 15 (cal cul ated for C23HL8NOG6S, 436.1).
EXAMPLE 25 4-[4-(2, 4-D oxo-oxazolid in-5-ylidenem
et hyl ) -2-net hoxy- phelEXAMPAER4ha| ene- 1- 20
carboxylic acid amde O OCCH3 HN NH2 O 25 A
4- Fl uor o- napht hal ene- 1- car boxyli ¢ acid phenyl ester.

4-[4-(2 HeDioxawbixhzolidmk-54didehentethgl) B-hithorgd hth8lene-1-
mol ) and oxalyl chloride (0.7 nm, 80 mvol) 1In
anhydrous di chi Gaskexyligacidmethyl egter qded DVF (1
drop). The m xture was stirred until bubbling
stopped. A clear solution was obtained. After
evaporation of solvent, gdig was di ssol ved in
anhydrous di chl o netha .
evaporated. A wWwtée so
added 60 WO 2 ,"08cﬁ5@004 anhydr ous
di chl oromet hane (10 nL), phenol (200 ng, 2.1 mol) and
triethylamine (071 nL). The mixtur® was stirred at
roomtenperature over the

A. 4-Fluoro-naphthalene-1-carboxylic acid methyl ester. A mixture of 4-fluoro-
naphthalene-1-carboxylic acid (475 mg, 0.25 mmol), methanol (3.5 mL) and
concentrated sulfuric acid (1 drop) was heated at 160 °C for 30 min in a Biotage
Initiator microwave. The mixture was poured onto 2 M sodium carbonate solution
(50 mL) and extracted with ethyl acetate (30 mL). The organic layer was washed
with 2 M sodium carbonate solution (15 mL), water (20 mL) and brine (20 mL).
The organic layer was dried over anhydrous sodium sulfate. Evaporation of
solvent provided a brown solid (480 mg). "H NMR (400 Hz, CDCls) §9.01 (d,
1H), 8.22 (dd, 1H), 8.17 (d, 1H), 7.68 (t, 1H), 7.60 (t, 1H), 7.16 (dd, 1H), 3.99 (s,
3H); LC/MS (m/z) [M+1]" 204.9 (calculated for C12HgFO2, 204.1).

B. 4-(4-Formyl-2-methoxy-phenoxy)-naphthalene-1-carboxylic acid methyl ester
was prepared from vanillin and 4-Fluoro-naphthalene-1-carboxylic acid methyl
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weekend. The m xture was concentrated and purified by
preparative TLC with hexanes/ethyl acetate (4:1). A

waniosaoset i d was obtai ned (420 ng). 1H NVR (40BCBUSRN8/056004

acetoned6)5908(d 1 H, 859 (t, 1 H, 824 (d, 1
83- 7.

egqqrio'itzw IRgI @err%l 'ﬁ@%dar?eﬁ wﬁﬁég?\gﬁﬁ@ﬁ@e@ne ds) 510.04 (s,
1—239*6‘? 'HH&%M% @henyls. ?ﬁg 1 H)WPS7 57 BB dﬁl—i)f?“f%a%j 1H),
IR I*Uor o~ nah ne- 1carboxy 1I'C acl
6k (1 1H)e 819 (sf 8H),0hPads CSiﬂ)eﬂ.ﬂ/MlSr @) {Me1jA.337H0 (daculated for
i3—|z 13) 89.96 (s, 1 H), 10 9.18 (d, 1 H), 8.44
426116 Hf’3 743 (d, 1 H, 7.71(t, 1 H, 7.64-7.60 (m

. 42}4;2‘)(2 4- [ﬁ&iozoﬂé'zollﬁm 5§/|r'%er(13m§fhy7) @@nétﬁbxﬁb%engxya—(ﬁ %)ﬂthalene 1-

cagcswhc asidcruetitybastesrA msuuxeom -(d9&rmyl- (Zenethoxy phenoxy)-

%R&@] el o A R K ecaRE R B SRRl AP0 aine-

12y3 whmm/omrsww)ac@méf(mmﬁg 3.30 rdidol),
car boxy ic acid phenyl ester (154 r% and_ anhydr ous
3]

PiRarisén(1 gropiend erbamcpie(Zrm&)t/@p@ton& @dﬂtbwawe@te%%reﬂux
O%Hﬁéﬁtd T‘ng ﬂ%\ﬁg RS ba i %% nfl- ?ol{]?n) ARRE coélﬂﬂfto room
was eal e an tlrre roonwte era Fe overn .

téhperateneq g ptacipitatd waammlecad tsli ﬂ:ltrtatm)rm amtl Memmuth
added to form a I ear _solution. The sol ution

alcsmﬂ‘étG'eo@ﬁ%W@t%’r e'ﬁé\”\ARl (600-Hizz LIV 8 deirneS Qe 6Héd3 & (@ 1H),

8‘@‘@!‘ ? (taﬁﬁi %%QH&H 31)(? Nﬁrﬂe/' %@24 Siy)S91Jetd"AR),

7(zr( d;UIIHa)t 68166)()&1 ’(Elﬁlﬂlfﬁﬂl \@4d 3I—BZ2|7BL(S BH); LE?/IN;S (mlz) [I\él+1] 436.3
Di oxo- zol i di n-5-yl i denenet hy 2- met hoxy-

%%Wa%ﬁ@a%ﬂw&#%%e 486.1ar boxyl i c acid am de. A

m xture of 4-(4-Fornyl-2-nmet hoxy- phenoxy) -

napht hal ene- 1- carboxylic acid am de (117 ng, O0.36

mrol ), thiazolidine-2EXAMPLEOR28 (47.5 ng, 0.36 nmol),

sodi um acetate (164 ng, 2.0 mmol) and ethanol (3 nl)

was heated at reflux overnight. To the m xture was

4-[4-(2,aﬂ§ﬁ5%(c%ﬁht6||@ﬁi St-%lldﬁaﬁbhféwﬁ A bk i Phetfoxy]Hapihth ffene-1-
wat er , orma Clear SoOlu [on. 'S SOl utl on wWas

| oaded onto a pr epgachoxuiciaid gnyigleer s XTerra(r) Prep
M5 C8 OBDTM Colum (5 m 30 x 50 mm] and eluted with
a gradient mxture of 0.1 % 30 aqueous TFA and
acetonitrile. After trltégtlng st h et hanol and
drying, the pure& produc ned. 1H NWR (400
Hz, DVSO d6) 812. (s, (d, 1 H), 8.21 (d,
1 H, 7.93 (s, S NHHS-7.57 (m 2H),
7.55 (d, 1 H, 7.50 , (s, 1 H, 7.21 (d,
1 H, 7.16 (d, 1%, 6.68 (d, 1 H 0 3.81 (s, 3H):

LC M5 61 WO 2008/109727 PCT/ US2008/ 056004

A. 4-Fluoro-naphthalene-1-carboxylic acid phenyl ester. To a solution of 4-

fluoronaphthoic acid (380 mg, 2.0 mmol) and oxalyl chloride (0.7 mL, 8.0 mmol)
in anhydrous dichloromethane (10 mL) was added DMF (1 drop). The mixture
was stirred until bubbling stopped. A clear solution was obtained. After
evaporation of solvent, the residue was dissolved in anhydrous dichloromethane.

Solvent was again evaporated. A white solid was obtained. To it was added
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(mz) [M1]+ 421.0 (calculated for C22HL7N2CBS,
421.1). Exanples 26-31 were prepared as described by

wE@spIE271l usi ng the appropriate benzal dehydePErtiSz08/056004

fluoride. 5 Exanple 26

o dembmisehang 100 il naReet GO0 Tt L Phiasdt o 10

t@ﬁyl@ﬁﬁne ko. |1 thTGM m&ﬁj’lr% vlé*é N}%& é@deﬁK a.re&&,&&he
W/eek@nd E%e njuxl}uye waslcz) ntrat and7p@|m‘| }%by mrqn)aratlve T'L_?3 with

b ?ag%ﬁ%tﬁ%%ﬁ%ée i E’?’b i §§%d w%%ooﬁéﬁsﬁﬂ ??W H AR (400

|
sza%bwddgwgsgj’ ﬂﬁﬁé&g gopﬁlm B 1\/@ 2008/ 109727 5,

TFEEFT I2(m0. 331066004 1H NVR (400 Hz, DI\/ISO) 88.26 (d, 1

B. 4;?4’ Fgrnélﬁ é F??trg_ﬁlxy’_%h gngﬁﬂ%a}e@-gfgztgg' )/ié'q)c]d éﬂ%l ester

V\(aﬁd reﬁai’@d frémBvanitin ahdH)-Flubr@haphthalettd-1-chridky(it acid phenyl
mz) [M1]+ 453, 0 cal cul ated for

e@l;&f#nlﬂm@ng erab roggz)jurQsAExld R (480 Hz, CDCl3) 69.96 (s, 1H),

S Ry HLASLbL 7 1 ISRl 4 58] o

(m, 3H), 7.31-7.26 (m, 3H), 7.16 (d, 1H), 6.80 (d, 1H), 3.90 (s, 3H); LC/MS (m/z)
[M+1]" 398.8 (calculated for CosH1g0s, 398.1).

. 4-(4-Formyl-2-methoxy-phenoxy)-naphthalene-1-carboxylic acid amide. To a 5-

mL microwave tube was added 4-(4-Formyl-2-methoxy-phenoxy)-naphthalene-1-
carboxylic acid phenyl ester (154 mg) and anhydrous methanol (2 mL). To the
mixture, cooled to —78 °C, was bubbled in anhydrous ammonia (ca. 0.5 mL). The
tube was sealed and stirred at room temperature overnight. After evaporation of
ammonia, dichloromethane was added to form a clear solution. The solution was
loaded onto a preparative TLC plate and developed with hexanes/ethyl acetate
(4:1). A yellowish solid was obtained (120 mg). LC/MS (m/z) [M+1]" 322.1
(calculated for C19gH1sNO4, 322.1).

. 4-[4-(2,4-Dioxo-oxazolidin-5-ylidenemethyl)-2-methoxy-phenoxy]-naphthalene-1-

carboxylic acid amide. A mixture of 4-(4-Formyl-2-methoxy-phenoxy)-
naphthalene-1-carboxylic acid amide (117 mg, 0.36 mmol), thiazolidine-2,4-
dione (47.5 mg, 0.36 mmol), sodium acetate (164 mg, 2.0 mmol) and ethanol (3
mL) was heated at reflux overnight. To the mixture was added acetic acid,
followed by addition of 3 drops of water, to form a clear solution. This solution
was loaded onto a preparative HPLC [Waters XTerra® Prep MS Cs OBD™
Column (5 um, 30 x 50 mm)] and eluted with a gradient mixture of 0.1%
aqueous TFA and acetonitrile. After triturating with methanol and drying, the
pure product was obtained. '"H NMR (400 Hz, DMSO-ds) 6 12.64 (s, 1H), 8.41 (d,
1H), 8.21 (d, 1H), 7.93 (s, 1H), 7.83 (s, 1H), 7.65-7.57 (m, 2H), 7.55 (d, 1H), 7.50
(s, 1H), 7.48 (s, 1H), 7.21 (d, 1H), 7.16 (d, 1H), 6.68 (d, 1H), 3.81 (s, 3H); LC/MS
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OCF3 S1I ~0Ol ~ HNNH2 OO0 15 1H NWR (400 Hz,

DVsO) 88.30 (d, 1 H), 8.18 (bs, 1 H, 8.12 (dd, 1 H),
wQ@2008/10%27 1 H), 7.63 (d, 1 H) , 7 52 (m 2H), HFCW/BS10d8/056004

1 H, 6.98 (d, 1 H, 2.22 (s, LOMS (mMz) [Mrl ]+

B SToh oA R FBHERAT %0é8421%% 38). 20

4-[4- (2, 4-Di oxo-thiazolidin-5-ylidenenethyl)-2-trifluo
ronet hoxy- phenoxy] -3- trifluoronethyl-benzonitrile 25
Examples 2658 \@BE prepar @Bldescrlbw oWExamge Wostupelagorepriate

US200 "H NVR (400 Hz, CDC13) 88.03 (d. 1
benza'dﬁﬂé%gégﬁ'%%% . 7.78 (dél, 1H. 7.56 %s, 1 H),( 7.51

(dd, 1 H), 7.25 (d, 1 H, 6.92 (d, 1 H); (calculated
for CL9HBF6N204S, 474.33). Exanple 30 5

5-[ 4- (4-Chl or o- 2-t ri f | EXABRIE 2P

- phenoxy) - 3- net hoxy- benzyl i dene] -t hi azol i di ne-
2,4-dione 10 O OCH3 CF3 s HN C 0 'H NWR (400 Hz,

4-[4-(2,H6x o dRidzoliddh- 529'I)der7erﬁétl‘(yd)§2 tiifldpromedlylcsherdoxy]-3-
trlfluoromethgslcloenz'g)n|tr|Ie

"H NMR (400 Hz, CDCl3) 5§8.28 (bs, 1H), 8.05 (d, 1H), 7.89 (d, 1H), 7.82 (m, 2H), 7.70
(dd, 1H), 7.12 (d, 1H), 7.00 (d, 1H); (calculated for C1oHsFsN203S, 458.33).

Example 27

4-[4-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-2-ethoxy-phenoxy]-3-trifluoromethyl-

benzamide
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15 (d, 1 H), 3.81 (s, 3H); LM (mz) [M1l]+ 430.9
(calculated for C18H11CI FANO4S, 429.80). Exanple 31

WQ@008409%271 4- Chl oro-2-tri fl uor omet hyl PCT/US2008/056004
- phenoxy) - 3-f 1 uor o- benzyl i dene] -t hi azol i di ne- 2, 4-

"H NM%H%%M%%@Q@G% 15‘9}88?1@483,%% E'd}“’ég(ﬁ%% %54,(3, 1H), 7.48
o, 778 4300748 108 T 7B Gl S S 0.

3H); LCXMBZ018) [MO1]22520Tcast0ed (ireDaklsNzOE8) 455.4D).
Ceneral Adm nistration, Formul ation, and Dosages The
present conmpounds are ERR-a i nverse agonists and are
therefore useful in treating, slowng, or inhibiting
t he progression of ERR-a nedi ated conditions such as
ankyl osi ng spondylitis, artherosclerosis, arthritis
(such as rheunmatoid arghriti,S.el0 i nfectious
arthritis, childhood a??‘ﬂﬂé'?&a psoriatic arthritis,
reactive arthritis), bone-related diseases (including
those related to bone formation), breast cancer.
4-[4-(2,4Diexadhinzolidin-s-ylidenarpethyl),2-rethykihesnoxybgetiifluoromethyl-
benzanﬁagrapy)’ cardiovascul ar disorders, cartilage-related
I'Sease (such as cartilage injury/loss, cartilage
degeneration, and those related to cartil age
formati on), chondrodyspl asi a, chondrosarcoma, chronic
back injury, chronic 15 bronchitis, chronic
inflammatory ajrway di ease,(ggronic obstructive

pul nronary di s@ase, di i sorders of energy
honeostasis,gﬁﬁ% :

i pid disorders,
nmet abol i ¢ syndrgo i pl e_mtel omm, obesity,
osteoarthritis [

perfecta, osteolytic
bone netastasig, ost eonal aci a, oSt eoporosis, Paget's
di sease, periodontal disease, polynyalgia rheunatica,
Reiter's syndrome, repetitive stress 20 injury,
hyper gl ycem a, el evated bl ood gl ucose | evel, and

"H NMR, G BE DERG) SBSD BrIrSLaTh (bs! A9, 812 (ad 18527 5% (s2iH), 7.63
(d, TH), 7.52 (m, 2H), 7.15 (d, 1H), 6.98 (d, 1H), 2.22 (s, 3H); LC/MS (m/z) [M+1]*
423.0 (Calculated for C19H13F3N204S, 42238)

Example 29

4-[4-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-2-trifluoromethoxy-phenoxy]-3-

trifluoromethyl-benzonitrile

o OCF,  CF,
0
N S
X CN
0
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The invention features a nethod for treating a subject
with an ERR-a nedi ated disease, said nethod

W@ i9pno¥enhg adm nistering to the subject a PCT/US2008/056004
therapeutically effective 25 anmount of a

' NMR%W%CEW:&S%a‘:ﬁ%«isi%%” SRR T AR S 58 S 1), 7.5

(dd, 1H)°"7°2’5 gggi@h . d1f-lzs(tctafc%fgté@%r%{gmpél‘@d&n F}g)mto oy

pr ogr bre cancer
ai rway disease, or netabolic disorders, and
associ ated synptons or _conpli gations thereof in a
subj ect, wherein the nEXABPle % npri ses adm ni stering
to the subject a therapeutically effective anount of a
30 pharnmaceuti cal conposition conprising a conpound of
the invention. The present invention includes wthin

51446 EhAE BTSRRI ER b yines iz

2,4-dioginctional derivatives of the 65 WO 2008/ 109727

PCT/ US2008/ 056004 conpounds which are readily
convertible in vivo into the required conpound. Thus,
in the nmethods of treatnment of the present invention,
the term"adm ni stering"” shall enconpass the treatnent
of the variousodisorde3®Hﬂesdwhbed wi th the conpound
speci fically di\scl osedioro a conpound whi ch may

not be speci fyncal but 5 which converts
to the specified ’ gy after adm nistration
to the subjectg Conventi onal procedures for the
sel ection and preparation of suitable prodrug
derivatives are described, for exanple, in "Design of
Prodrugs", ed. H Bundgaard, Elsevier, 1985. 10 Sone
of the crystalline forns for the conpounds nay exi st
'H NMI%@Q@GHX@MS@) ANB5 (alszsil)lcmar(@d I ﬂfél)erromi(d d I-t)e7 lzmqbluglelt)l 6.85
e present inventio

(A, 1H), G () MBI LIV 4306 ©rlcMiod fon CaHy CIFINOLS,

42980fwdrates) or common organi ¢ solvents, and such

solvates are intended to be enconpassed within the

scope of this invention. 15 Wiere the processes for

the preparation of the coEPounds according to the

invention give rise to Exp of stereoisoners,

these isoners may be separated by conventiona

techni ques such as preparative chromat ography. The
5-[4-(4-Cbiprou2-drifloayomethy rphenedy ) 3xfluacebenziyidene}-thiazolidine-2,4-
i ndi vi dual enantioners or diasteroners by either
st ereospecific synthesis or by resolution. The
conmpounds may, for exanple, be 20 resolved into their
conponent enantioners or diastereoners by standard
techni ques, such as the fornation of stereoisoneric
pairs by salt fornatloq:MAth optlcally active
base, followed Ky fractlong cr stalllzatlon and
regeneration of conmpounds nay al so
be resol ved by on Jof e0|soner|c esters or
ami des, Cl

dione

"H NMR (400 Hz, DMSO) §7.93 (d, 1H), 7.81 (s, 1H), 7.74 (m, 2H), 7.47 (dd, 1H), 7.37
(t, 1H), 7.20 (d, 1H); LC/MS (m/z) [M+1]* 418.9 (calculated for C17HsCIF4sNO3S,
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fol |l omed by chromat ographi c separation and renoval of
the chiral auxiliary. 25 Alternatively, the conpounds
woreapshed7eesol ved using a chiral HPLC col um. [ RCT/ES1008/056004
be understood that all stereoi soners, racemc
m xtures, diastereoners, cis-trans isonmers, and
41776)enant| oners thereof are enconpassed within the scope
of the present invention. E) Use 30 1. Dosages 66 WD
2008/ 109727 PCT/ US2008/ 056004 Those of skill in the
treatnment of disorders, diseases, or conditions
nmedi ated by ERR-a can determne the effective daily
anmount fromthe test results presented hereinafter and
D) Gen@talhé«dmhﬁ@traﬁonoﬁormulatbmanogagaggeand frequency of
adm ni stration depends on the particular conpound of
i nvention used, the particular condition being 5
m@e@{egént éd?ﬁp&ﬂwarbyemh & Mevepondpbhisrs At 8@ ﬂw@@@fb@usem in
the age, weight and general physical condition of
treating pslowinguloaintplaiting the amgnei;s*.uorasf &Rt mediated cmdltums such as

ankylos g sacaiavTie. andeno i erRais, ABRHiGs Buchad DByt TiLS,

infectiofParthritl %ﬁﬁdh&od&*tﬁrytlsaﬁgéﬂétld@%ﬁ% kex@ehritritis), bone-related
I ncr eased dependlng on the response of the treated

diseasep4includingtidserre dbone formationpJaeasit¢aneenfinglbging those

anrespdf 3 Bi- 4Rl Pt ot OB S g R Bier

dlsease"(gu@m Bs %éﬁlléé‘@r@r?ﬂﬁs@aﬂamlﬁ%}é d@belﬁ@%tlbﬁ M@ tHdsel rethtéd
present invention. Preferab fhe method for the

cartllagQ fasenatien), ahondrrdysrRsE, (ﬁhé‘?ﬁﬂ%aéc%@&hr@@@ haektipjgry, chronic

oroncn i E5ES o MAETEPy 48 et i OBRRUNS ponry
dlseasepbabemsedtsw@érbwfmegy Iadmdneoswsrs gbut;cpstaadogang beitl whsorders,
rom about 0.1 t o about ; particularly from

metabolgbwdrgr@ mylttlgje é}@(ﬁj@mgog@eﬂﬁl ogﬁgpart,lgﬂpg osteogenesis
imperfe®3r b5y ﬁ&'%ne%@f&g?&%‘tos%edmakﬁ f%@f&op@)@&s %%ettsrtﬁsease,

cofrppoun constituted’'into any
periodostai drslalaeefpnlymhalglmd'eatmmmanﬂaltet s ayndnonsxrepeiide Stress

injury, YRR REIR, S eiedGu SEisPee e ST BSUBT regante fad otner
dlsordet‘é‘)ﬂ%'eta’s@é‘ delondition8abriedfbréfee conpound bei ng
enpl oyed. The use of either daily admnistration or

post periodi ¢ dosing nay be enployed The

BRSSP TR AP RalhS iSRS e
dlsease' 8hi8GheMdd cﬂﬁ@;ﬁ%ﬁ%ﬁ&hm&t@ﬂﬁ@%%é’buﬁ@& & 'ﬂﬁarbb&@tlca% effective

f rom about day to about 10
amount(ogﬁarnhacfmaaeugrcalrcommdmn @)rorlrlm@@ Rpagagouns! o atln\aentlon In

partlcuI%fl{%ma%ﬂqrﬁa%B&ﬁnggg%% &lgdafBrYrtaaIrq or ankﬁoou{lng th]e progression

of breast cancer, arthritis, inflammatory airway disease, or metabolic disorders, and
associated symptoms or complications thereof 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.

The present invention includes within its scope prodrugs of the compounds of
this invention. In general, such prodrugs will be functional derivatives of the
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ng/ kg/ day) and may be given at a dosage of from about
0. 001 ng/ kg/day to about 30 ng/kg/day (particularly

wo e@aitedsout 0. 01 ng/ kg/ day to about 2 ng/ kg/ dapCT/HB2088/056004
part| cularly fromabout 0.1 ng/kg/day to about 1

and even articularly 30.from about
compoufls A0S rasy SonYeEIel B g 'S EerepirgrFaraggta. Thus, i
the metﬁ@dl@@ﬁﬂréétﬁfé%t@f ¢he Preseht inderaee thetémn f‘éd?ﬁin%ﬂéﬁ"n@%hall
tablets, pills, capsules, dry povvders

encompags dhs treatimemrpidhe vareusdisordergdesatieed Wlltbiibﬁ gespound

specifogl b Eped O ST BRGNS Mlieh SRV el pigoed. but

which c@rﬁvértsﬂt@l tleSpealfied cdhfsundaifRA &fer adrHindtritienttethe subject.
devi ces or supp03| tories for adm ni stration by oral,

Conventignal pigeedures e thegeigctioniand preearation ersé#‘i@B@rFH@F‘rug
derivati %tcfés%hbfea%?@kam%?@'lﬁ‘ﬁ)ies@ﬁ)bf@%% s WA B Rldgaard,
other ~1n ation or "I dsuf I'on nean
ElsevierAlO8bnat i vel y, the conposition nmay be presented in a 5
formsuitable for once-weekly or once-nonthly
adm ni stration; for exanple, an insoluble salt of the
Pt e BHAS féfth ist h
TALUELETIOe HGS 1L RIEAROT By Rt oo Bl anc
as such|a1renrmndedllt@benmleded 'cmthel—‘presgmtspmmtm sloladtlition, some of the

compolBR RS K 5 ai28TRRR bl 2oe SHiC-B55e et ion Bianic solvents
and sucRiRIVERES HEd Ménded ol 158 enébrﬁpa%\ﬁﬂh|'nCtHé|sché’|oﬂH|§‘§hvent|on
i ngredi ents such as diluents, binders, adhesives,
di sintegrants, lubricants, antiadherents and

V%%@atgésqrgc? stegbf{gﬁth% 6%5%3%@;1“0‘?'@%@91[1%%&1@%% g&gjlng to the
mventloﬁtgwe?hse whiitureeyofte loiligphérse theseligerhesemag ansdire@d by

spra dri ed or anhydrous), sucrose, sucrose-based
conventmr]augqql %"({l@rﬁ%‘tasoh@fpa@ty@g@m”@ﬁr@%y 15hpIc@sRAsBGs may
be prepdr p]rgcé‘ﬁl!icgf& mQ?rré%elﬂgjlv'ldUé? . b Ers 5#4&|591%?0r%|“§by either
abou wel ght percen nodi |e extrins; sucrose
stereospdaific synthesis ondpgrresalnton. 4 heeogigoyrmeisaray, ﬁone&aample be
abou rcent cornstar

resolved {ila Lisif R0 Bbeasa eantREarS o Ssteleerass bY SabiaTddectgues,
such as3Ré %ﬁwﬁ’étronﬁ@t@@o&’sﬁn@éﬁd BﬁrsCS{// 1t @(@”?nétlon%ltrﬁé(h%cﬁ% tjsuctlve

m crocrystalline cellul ose from
base, fod:lowadd:yqujbosbbrarsmlhzeabmammregenenaéodud’ﬁym free acid. The

0 |
compouiBR R A P sabRgly PHIRRNE of BirdSamesE esiéihiof dides.

foIIoweoﬂl§ ehR Nt raiie s@pﬁﬁatlbﬁ égafl‘réﬁfdva%lﬁhesdﬂﬁrbpé@xlllary
atin, glucose, starch, and cellulosics (i.e

AlternatW@imm%@om@puaés rrsaydb@rﬁssvévembwﬁgtarghmﬁéHHMCbgelumn It is to be

underst é@%ﬂoa)% slf%r%?)%&m%ﬁg é%’é%ﬁ%gﬂ%ﬂryeé?td;g%t&%\ﬁa eerg égst%s isomers,

and enadtiontdirs mrreobfar@ éidotepassed. withialtige sespeact trﬂmeqméseral ihgention.
t hereof, magnesium alum numsilicate, 25 hyd

roxyethylcel | ulose [i.e. TYLOSE -avail able from
Hoechst Cel anese], polyethylene glycol,

E) Use e Pol ysacchari de aC|ds bent oni t es,
pol yvi nyl pyrrolidone, polynethacryl ates and

1. Dosages
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pregel ati ni zed starch) and the |like. Suitable
di sintegrants include, but are not limted to,

W@ @Babrse7 (corn, potato, etc.), sodium starch PCT/US2008/056004
gI ycol at es, pregel atinized starches, clays (magnesi um

| h ked ..
o8P ok T h B S e fan e qT o P DR Se e, Tieliated by
ERR- & detensie th@lé‘feréat/@aan@bmlnﬂrbm FRdesBicalrb preddntéd
corn starch etc. . e. agar uar, | ocust

(i
hereinafieraand Qtﬁ}eaygorrp@hm n%hgﬁaacttdqs@@@gaﬁdq rgqmgncy of administration

depena&of e pancCi RO B i@t E R b i Eongiion being

treated,an€ sBY&ritlioTitie Bonditios beRigat &steld NGRS, Waigieed Rl genarad
68 WD 2008/ 109727 PCT/ US2008/ 056004 ~ sodi um, stearic

physicabeqnglitiamapicthgenasticulat patieslas welbas etherinsedisalipruthe patient may
. £ 0
be takinGIHOd A8 KPbuh YT oiifdl ROFRart ORI SRR B388nt that
said eﬁ@cﬂﬂetdallyamnoumsnléy bt dowenegnersn cieakbedl ldysbesdulngairetherrésponse of
the ||Kke. |table il dants incl ude, ut ar
the treaiqdlﬁqt@cﬂ‘ttaa &le@ené% g{}ecﬁvalg@tfqrb%ftbp F&‘ys@@é‘ @egp[bmg the
| i r
compoU R By ey T e k™ s ey ffpioned
herein agé Itmeraforamny abdelifieim Meglicisa Yhepesehéinviekton.
Sweet eners and flavorants may be added to chewabl e
solid dosage fornms to inprove the palatability of the
F‘i’é@raﬁgsﬁ%emé@fo@ for ﬁgedﬂréét?rf@{t'o\f the ERK- &rﬂl&frﬁ@% described in the
coatings may be ad or applied to the solid dosage
presentﬁmrantloﬁcusmgaaey of theckmﬂmcbwmist avdefried heredr,ube alosage form will
: aethetic 0S hese carriers are, 10 f
contain \ﬂnRsr}?rFﬁ&eH 'gﬁa?&é‘ﬁp {ablg cacer gantaipg ot V&%e%\ Oﬁb%'%ﬁtﬁ%é mg to
about 5@Whﬁ§0rda?ﬁ®lﬁlﬂﬁﬁoﬁhfabduﬁ@ @Hfg’ PSBUH1080 ARG avE Mbih a
her apeutic rel ease profil General |y these carriers
partlculariye fignx aowi t Mg t@eatpmetrw&)d*egtqf the camppuediand Biay ke

consti e sl P P R KR bt AbTR R Hefeg, e

dosage$, dHoWedler! ey easfRid depetilingdipo® therduare e of tr@éubjects the
acceptable salt thereof. Generally the preformul ation

severity\gfithe pendiferbgingytrerted snd theconraunshbeiag earioygd) Theuse of
; %L aéWlJm bl endi
either d en r gﬁéé?ér}for?é&z o&{t ggéa'&%&?%f q?’rk% on ccg[rrposi ?inolngg

as honogeneous, it is nmeant that the active ingredient
di sper sed even Ithrort?ghout t he conposition so

1Jthl‘?a‘%h%r CenHeRl oM einaiii 9o, ReHIILIRAIS Wb eg-,
I I
tablet, Céﬁﬁﬁ‘%aégﬁf*é@?ﬁl-‘?ﬁﬁ%@@?? 5\ RSP BPah@IEi, dfiion? about
0.001 migskg/tiay tes abolitvi Wimg/kgiday (partmldaslﬁ@"errf abot MO1 nhgrkgAdpy to

about 1 SaGRRIEY afeanars pascREYCEPEEOR D | ke BBl 288 D5
mg/kg/d'a?)’ﬁﬁ(ti iy bd @ﬂ/etnaél@ééséye @ﬂ frdr ébém @'O@erﬁgmﬁdégpté@ébout 30
onpositions may al so fornul ated in mu

mg/kg/dlaatﬁp@ﬂ@uwlyﬁrqm gbpyt gﬁdvmué«gédawt@tabma r@g/hg/dﬁm deore

parhcul%ﬁ@i{r% ’ 040%&%?? %@@gg%c??gg o nﬁf@?@bgy aﬂdde%ln rﬁgrl eﬁ‘ﬁr‘f’ icularly

from about 0.5 mg/kg/day to about 1 mg/kg/day).

Preferably these compositions are in unit dosage forms from such as tablets,
pills, capsules, dry powders for reconstitution or inhalation, granules, lozenges, sterile
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dosage and an outer dosage conponent, the latter being
in the formof an envel ope over the forner. The two
W@ ivpaeset s can be separated by an enteric | ayRCT/USH0& 056004
serves to resist disintegration in the stomach and
i nner _.conmpo tact into
parentefiSAuERS OF SEPGSIGER, Ty Rarech o ieReLgeduAd Shkavsy §rass. ampoules,

autoinjetRIr fevitles d%%pb@&%lééﬁ%@' aﬁﬁfn|§#§t"br?8§/ 6Félclnltr%)ﬁ9§§I 8liblingual,
coatings, such naterials including a nunber of

intraocugayl gra*ewermﬁx mr’eat@sah eHalayaginel, |da¢ poweer Unheder aicbert e

mhalatlcﬁ ?rnjgtspﬁla § g?ea él%rﬁgf e hatbgtcgmbqﬂsﬁtl | u%n% eoeaﬁr%gsgrrﬁ%d ina

form suit\a’dié WM@Wbeleﬂr@ﬁc@ﬂth‘dh@S@dmhﬂé’tﬁdtﬁinefor example, an insoluble
hydr oxypropyl nethylcellul ose acetate succinate, 69 WO
salt of t%@SUWEPOW/ wsh@Esshgsmranoaiesaacnay be @dapted to provide a

depot RS ¥ FFarfigRalaTRIeRrigfet hacryl at e and et hyl

s and the |ike. Sustained
reI ease tablets may also be made by filmcoating or

wet ranulatjo usi ng slight sol ubl e or jnsolu
Forn REERATNSSSA!I REITTAC H“‘%%ﬁoﬂgqsdﬁoné S%E‘tasg‘iagkﬁ atgp(pﬁmmpal

active n‘%%éleﬁ? trHB‘(e? ﬁ%h@%ﬁ&é&tld&ﬁ cbﬁ’?@rr@ L EGettibhdbtaBleting

ten form 571n a wet granul ation may
mgreduemta:wcpioaadéuerﬁe hioterss adhgsiges, ehsmtegTaletselth;enhsal s

o A S L BB 8 e, sorn o
corn, wmsmtaﬁﬁét@%l'bﬁvhﬁaﬁ(magﬁéé’ hy@ofigd®)| Iac‘t‘@é@’dg‘?&ﬁﬂéb@d spray

al cohol, and the |ike), esters of fatty acid
dried orgahydiraus).ssHpese, aau@raﬂehl@aswl:@ém%(@nﬁmt@nleawugaatsucrose

plus abifr 8°1 ¢ RET BeR B ot e SF HRCaRI PRIt BEroent

moduﬂe@dbktevas ajclc@s@bQqung@nﬂ sogarsmbatmwbugml R8entInesh sligar, about
UId forms in which the novel conpositions of

Fa
0.1 to O{AigelghE BEivent ROGHIATSN BHETBENES B G R lodeKEpse, inositol,
mannlto?cgarlpﬂtojﬁt {nzc%b@’gs%{llﬁlé é’ell?ﬁos%y i ENAGAEEL R Ilngg{)bﬁls alle cfufose

agueous soO t| ons, Suit avore
avallableymmpEM(ampr),sd|oalcuunh phospledte| oaiswrraeullfaftbaa\vrwdedtelﬁaIC|um

lactate (g %rsﬁ'éggﬁﬂmﬁ%ﬂlé%nbwtgblg%ﬁd St oiaeS 130 Hee bufzare not
limited t8!dcak geﬁgdrﬁrtr dmI‘FgHFﬂ GRkrose gelem:; ?I%f)éé‘@tﬁrch and

suspen s for® aquedus suspensions, ude
cellulosnsyrﬁtemehemymediuioaeusm|uWbexwhewlceﬂu@seaethamﬂulose

hydroxyphcg)wrllr%tﬁ ce&HQs%r E‘Zﬁ){ Ig?;ggrq%ég%&ﬂﬁlosg ﬁdd %g&e%)%g er soﬁJbﬁje or

dlsperS|bFe3t§iﬁ§ér%t(he algducxaam’:rrd Qenfg theddfuhm@ghesiuftalindsum silicate,
sodi um 20 car ul ose, nethyl cel | ul ose,

hydroxygihytestylaseriye C'EYKQS&S@GV&&@@}Q)\SEQQI Hoeehsit Qelanessd epolyethylene

alyool, AR RHENAE¥ick beitaRtes TRAWRTRE RoRRL boym esndtes anc

pregelalmﬂizefdretach?)tm’m e e, YSuitable awntegwadmmclm batere fot. Ienlted to,
oxypol ynet hyl ene), and eth Ienea? ycol ; clay
starcheg(ggﬁnago 8@1@%0t$@d'%§¢%’9h@@/0 3&?%@%’@9@ iizgg starches clays

K t4C
(magneglﬁgdpgln gflﬁtémzﬁglgcr%‘?éﬁgéwﬂgéémH dCAbEYifkea ST RRhe
carboxymethylcellulose and microcrystalline cellulose), alginates, pregelatinized
starches (i.e. corn starch, etc.), gums (i.e. agar, guar, locust bean, karaya, pectin, and
tragacanth gum), cross-linked polyvinylpyrrolidone and the like. Suitable lubricants and

antiadherents include, but are not limited to, stearates (magnesium, calcium and
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25 as lecithin, gelatin or the like. Suitable

surfactants include but are not limted to sodi um
W@lowaden7e] sodlun1lauryl sul fate, pol ysorbat e, PCT/US2008/056004

oct oxynol -9, nonoxynol - 10, polysorbate 20,

sodium)ggl sorba (ﬁ%glggha%ﬁ égg@;bat é)g)gc ag;'ldjy [ pat {qri%;qSDL leucine,

carbowéf‘@@)@@foar&\}véﬁbbﬁo deddigmcaibatel 88diam géﬁ’ﬂﬁté' Sl @9 Htetate,
i ncl ude pharmaceutical grade [ecithins. Suitable

sodium fausylcuifate, myagngsiemilagylsefaiaandribe hise. ISuitBb@oQ”O@OtS mclude,

out are foThed il YR eFindEr Sl it FABE Sl Thich Bl rom

Cabot, $Yl§@l|mbd silio® by sidtse ioeth PRy @racé/DavigaR, SﬁGWEROS\N_an&fIlca
sol uble divalent or trivalent ions (i.e. calc

availablg f1ong Degugs@) and e g e%wee'aemeai ard ﬂﬁﬂorﬁﬁkﬁsWﬁatt@sadded to

chewab{)ev“%l?lers gf?ﬁg%i(‘a t?ir\]/gtth?é 3 s%“'@%f% M@ferm.

Add |t|on%0]9;8¢d@t%ﬁﬁs7 a Mbéﬁwma@wwdecpoeamlm tb\iclae sohd dodage form
buft notllmtdto]parab%@ SEH e. nmethyl, ethyl,
for easgQ dg%BVICaHHB ofthe, Eug or ot gepihetig uaoostQ§| gsefarriers are
I
formula%?a\gi% ﬂﬁ or hexi iuﬁgélg &&%r%%tb Wd% an ano? ghtéfedose of
the phatmaeeutitheadiver witmaripetapguiic releem oroa‘éethat may be used
in liquid pharmaceutical dosage forns, however, the
liquid 5 vehicle that is used in a particul ar dosage
G@fé?él'f?’ﬁfes@%a@ﬁé’?@éﬁré brhlﬁeéi\"\/\ht'h thB§ HaHHRBEGHi XY acﬁ\ﬂ@ﬂi fofh- a solid
For eXanpl e, nonpolar liquid vehicles such as ty
preformgletien soamosiianscantaining a fiemagessows aikise OﬁMDmrmaceutlcal

active fc?ﬁiﬁﬁ@g#?% ﬁﬁ %rﬁtﬁqlﬁcgr ;Hﬁ?@%&%@uﬁllg Ca(cgﬁptsable salt thereof.

Generalfy g srekarniuldtidrentiase fo@meﬂﬂjyedsne OB 0Ired LemhesH Abthyds: €4) wet
insoluble filmform ngg IQl)lémers and the |iKke.

granulaiggsh B} 981 grangitian andqe) 48 Bigadings \VaeBrreesling iihese 1o
preformB%lt%ﬁ nﬂﬂ%ﬂﬂirﬁéeﬁ ﬁor%gﬁrgg g%d‘c‘irﬁqhﬁ‘t‘{ﬁe%ﬂ{/@%gredlent is

as higher act an
dlsperseﬂ everdy ésroughomst, thwaioempcﬁautimbé;@thmlthel bOlSleOSI,tIOV\Hth be readily

d ik F
subaivideghiia Sl STecive Bospad TrEimssIoRS S <o engreapgplgs. This
solid pré*gﬁhﬁl%ﬂon cb sﬂ Jn%?&ﬁerﬂ@@t%ﬂnd@@ﬁnt%"ﬁrﬁf‘é@é e forms of the type

mnistrati nlnc u sterile solutions nmul si ons
describethaboeisprtaiiingiiom abmuirﬂ t nug tpabauti ¥¥smghofdhe active ingredient

of the pERARE Pvg T Tk daSls Goufis BAFEIAG He §vel cOptibsitions may
also be Fcurrtdwt@mﬁ enum@v@mm&s of pliao @fr&ﬁ@@fa JUIVSREH R pff&ndé)@ual-
adm ni stered in an intranasal dosage formvia topical

release l@ﬁ@dlﬂﬂs sbipt axamaplenardush selpase taleley Rt cen gompaisedasy inaer

dosage% trbnrp@jt(épﬁ8%?é§§%r%§gﬁgﬁ H§ %ttgﬁg%'goﬂ t %?or%lat)e% '%ﬂ%‘lope

over theai@nmer sTheefloiconigonehts carbeaeparated &y ran etetic V@rey, which
stem the admnistration of a therapeutic dose
serves t@ArPﬁ'St Gﬁ'rﬂ%gflaé'@n iptheemashany paiwts th@Haﬁer Component to pass

r 0 t g
it il LAl CPHOBRI e o RS8R FARATE  reR e
used fort sLechf emtmloﬂayers or coatings, such materials including a number of
polymeric materials such as shellac, cellulose acetate (i.e. cellulose acetate phthalate,
cellulose acetate trimetllitate), polyvinyl acetate phthalate, hydroxypropyl

methylcellulose phthalate, hydroxypropyl methylcellulose acetate succinate,
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25 | i posone delivery systens, such as small

uni l anel l ar vesicles, large unilanellar vesicles,
worenositbeeel | ar vesicles and the |ike. Li posonmeRBCTYHI200$056004

formed froma vari ety of phosphol i pi ds, such as

methacrg/nag %I%Fggetﬁ)ﬂﬁgryjjai rsf %&ﬂﬁ%&ﬁ%&céﬁ nol H/] et%acrylate

copolynfé?8Rpgithe fiRe OBuszeﬁnéH ﬁéiéé‘ée tdW&thWa%B%@ﬁadé 8/"ﬁ1ﬁ1‘ &shting
over a wde range from about O. to about 5000

or wet graryflatieiblgingtstightoselublel or lnB@IUbha sUhstangegdn solutiopriwhich for a

t t 10 f or V. e :
wet grafififition acihs BediRd e utol) P 6y Wiad 5o, & A BSiogmwnich
in a wetyrah@laedh Yndv PeofRMatentht Retileingredieh bl'lﬁﬁeiee materlals mclude

containing, 0.01, 0.05, 0.1, 0.5, 1.
natural amd @Yntﬁgt'QPOB/U‘QTS WAXES., EBQTOQQOQtedZQJt§ fajtty\m%eesd Mﬁs (i.e.
/
beeswaggérreglag%?va?g gggﬁalc%ﬁgggﬁtééﬂygéﬁgﬁ?lofan{j I?ﬁ? ﬂ%ﬂé\égters of fatty
acids mdtmlaga)aptso ahb otlsergebtdide beaterigattieat. caMb!@use@ e®ysnulate,

a npound of the 1t i nventi.on
coat, e”é@ﬁn%fgi‘%rr"\é%el"ﬁ“tathgusﬁ& 'tﬂgﬁa? a&B&%'Wea'ﬁQt forcliewf y

prolonggcﬁ%ﬁgﬁs obt%le g ,]ered in divided doses of two,

ree r our tlrres y. 51t is also apparent to
one skilled in the art that the therapeutically

T B 08 S SISl SRR AL e b DAREHGR may be
mcorpor%%d)fcﬁ'déﬁnlh Rtrabien dedly @rcbyefnfe%f’bn ﬁ&l@ﬂ@‘cwt%rem lifited to
osa%es to be adm ni stered readi ly determ ned

aqueougpoluliess, sikiablyeitipvoted Byrupst aqwsmn oil gespensians, ane flavored

emulsiof§itr et FRTRRIIE dtiolREEH ol SefMaNE ol cpsqg il og pganut oi.

as well &delideyvamns s phafmbbeutitias eanielesorsliitabsudgending agents for
addition, factors associated with the particul ar

aqueoug §H§%‘S'0rﬂ§el'm'@u@¢ eytaatic pREINGMINALIYTS] Sé’@h aégécag\lél a0dr,
alglnateg(gedpr?)@‘}get(ﬂeﬁgﬂ%hé’é“éggmrﬁta ﬁét%rhndv‘fhlelllk%?;dﬂh% kard £hI|88ust

se t¢° an appropria erap
bean, péetireltragabenthbavnd xdofdepegumacauideics sxenps aogiuof t he

can, of cours i ndi vi dual

carboxy?q\féﬁ\jg%elgﬁgsieje fﬂ%@?f@eiw'eﬁ%rhmmrws&y&f%@a €€r anges are
hydroxy@?r{ Iée@IGIos%n zglgfg?okf‘,\élhméé AN h 2prr‘§§>y¥ Eie?hylcellulose and

ent i on. S I nve tIO
omb|nadmsrthetee]fesyntmetmgolpmersheuctmae@olngmyl py;mrplmrte cahemner (i.e.

carvoxygAinYIHe ] aat e Hu BB Rl APV S B Beblasigyasttorie
attapulgité ®r Ptdmee mhaﬂgh@fmé&&nbamea&éma@é s!ﬁBBeﬁdmg\e@reﬁes such
agonists 1s req uired for a su kﬁCt in need her eof

as lecitrpy, geiampathedik@ Buiteplppeffactantsaciyiardesunptimited to sodium

docu satgf ﬁ H lIaQR% Is@ f%tleh @MSS@?% &EOW ﬁg Egﬂ?x;&gl 9 6”B8Ilflggﬁ)ate

20, polysotaes uenpolyssrbiatd 60pdEsorddte 88 dolyoxamer 188, polyoxamer 235
and combinations thereof. Suitable deflocculating or dispersing agent include

pharmaceutical grade lecithins. Suitable flocculating agent include but are not limited
to simple neutral electrolytes (i.e. sodium chloride, potassium, chloride, and the like),
highly charged insoluble polymers and polyelectrolyte species, water soluble divalent or
trivalent ions (i.e. calcium salts, alums or sulfates, citrates and phosphates (which can

be used jointly in formulations as pH buffers and flocculating agents). Suitable
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with a pharmaceutical carrier according to

conventi onal pharmaceutical conpoundi ng techniques,
wanioshowarrier may take a wide variety of formBCT/US2008/056004

dependi ng of the form of prepar ati on desired for

preservafsTnaube L Ars falinibdin BordiRhSll € Relivhativihsiady and n-

butyl), stkﬁc%bfd t@ﬁﬁe%éé?tq&mérrﬁgr%%ﬁﬂﬁoﬁ’ﬁm E8185 Denzyl alcohol, benzoic
d h%ﬁar maceutical ly acceptable carriers nmay be found in
acid, ¢

bemdwetgim«orm‘te mﬁmaemnm thexdtkepiTdrere are manyslissdd

vehlclesﬁﬁgi %gefp%éc?% @%8@#5@@&@6@6?0' aﬁqrﬁgzﬁ%ﬁevémﬁe liquid

vehicle RO I 7a ParticUiz? 08696 6604 muﬂﬂﬁewmwm@mﬁ thé%uspendlng

resent invention may be fornulated into vario
agent(s hha@mexasiRlec BPNPAMEAYId vehigassushy a8 faéw Qﬁﬁ?rﬁo&:ﬂé%ONS liquid

vehicleq S5 TSE oq IS Bhrthg AT B EEH B S RETY bl Linopnil

Balance) sBhfactamts lﬁt@%lkoﬁﬂﬂa@ecmnaﬁma@aMS@uﬂale fegiosmdvater insoluble

film forrrEﬁgt Qpﬁg{ggqu{dZﬁ %Evgﬁg&gapg{%%@(ggas ﬁgpm@g%\llatteer a?élohols
|

polyols 5e>tﬁ6 gp&%{[ﬂsﬂé ept%ié'é‘# usal vahss s\5‘énH srits sBeh ta@ @ erAYL 53

; maceut | c sa or ns:
surfactaBs; totays, sicatesyeguinis, Matedsoleblebgellulm wmieresolabl;e polymers and

, bli shed b rcel .. Dekker, Inc. 10 3. nbi.nati on, .
the lie gk b iora! ORISR o P ik SpFdnsiRng and AP LU & gesired
Liquid forpeAudeturce 'al‘élf{tél%'l‘ aBhiifis 880 P InclUBY feRldaddiBsst ARIIdi¥ns and
active agents. These agent s include ERR-a antagoni sts,

suspensigngy| [sotania aseparatonsawbiod, generallyceriain %Jlt@@@wp@sema’wes are

onbi n i nhi bitor
emp'oy%%gf‘ '@Eﬁvv%ﬁ%sgas%‘?ﬁ'bgﬁt@%émib?ﬂg%gents such as statin
drugs and the fi brates. ERR-a antagonists incl ude

for exanple, all the conmpounds disclosed in US-
Fanhermones sempqu ndﬁa}ftth% aregeny invepsen @ﬁntheeadramme%edmg an

intranaséﬁgﬁ?%q%&ﬁgw%\f@séaaaﬁe i étﬁtr?8|e |hgr%8?§%:v%yllc9es Rr 9|a transdermal
skin patble¢srtbe wohpalskion; of vﬂﬁch(arsvmﬂ kaowin torthbsd ef omwéry sk|II |n that
art. To gg%%?r;]inistered in the form of a transdermal delivery system, the administration
of a therapeutic dose will, of course, be continuous rather than intermittent throughout
the dosage regimen.

Compounds of the present invention can also be administered in the form of
liposome delivery systems, such as small unilamellar vesicles, large unilamellar
vesicles, multilamellar vesicles and the like. Liposomes can be formed from a variety of
phospholipids, such as cholesterol, stearylamine, phosphatidylcholines and the like.

The daily dose of a pharmaceutical composition of the present invention may be
varied over a wide range from about 0.1 mg to about 5000 mg; preferably, the dose will
be in the range of from about 1 mg to about 100 mg per day for an average human.
For oral administration, the compositions are preferably provided in the form of tablets
containing, 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100, 150, 200, 250
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R3 is -H or -0-al kyl unsubstituted or substituted with
one or nore substituents independently selected from

W0 b@8gewrep consisting of -CH, halo, -CN, -0-alRgI/US20881056004
-N(Rw) R* where Rw and Rx are each independently -H or

or 500 rﬁjlé{{%éﬁls L%éhqiﬁ:ﬁ\l/ee%tg?eddlf L r%sﬂéﬁtwnt%on@%'S%thﬁne%%el_'dosage
to the s@é}@&l t@aQﬂJﬁ?@at@@T / M@%ﬁ% 0@%‘6@@@43: ddon seLth o tﬁé%r@@&h invention

I ndependently - or a noiety selected from

may be egigistangd dﬂ)ﬂ§|lr§|$ dgllbﬂoswothﬂ tojal daily dospge kyay, be

aominisierBT TPl doss® O Felbirgndrgtur Fhesrallyl “ang

-(C=0O) heterocycl oal kyl; or R5 and R6 taken t oget her

Wi th the carbon to whi ch 5 theé"are attached form an
liopalshappareptioene skitlet &t heqry tad sk {herapetically £ffeglive dose

for actlvgt?:lb‘?ﬁé(c%u r‘i@%‘g;fqha? iRhRoR %?%ﬁéﬂegrﬁ?&ggﬁ?# NUSditdt BLr&df will vary

h one or uent's
accordingntietherdiesivedyeffeet.e Thekfdreo optitmeal gomgbmrtse atimirgstefed may be

readily dq?ggpﬁgp:b?/ptﬁgg% Ié}éljlle&ﬁqtzlthoen%l;t&%diw S\t/eltrtig\t/l?]\]@g wpgé)_' ar compound
used, th@%@ﬂenﬁamm@@é’ﬁrn the sg%fh' (%ﬁ‘ythe oaﬁﬁ?‘h ; aP@#i®YAdvancement
of the diseasg cooditiky! In adiltion N@gfors ra(ssmuaradm@m theRpardiadlar Rabject

coro R R R s B o
in the néétﬁsb adjsetheafdsedol Y ﬁb&obﬁé@ tﬁéVéTdéE@leé/\}elV\ﬁTﬁéeéUbv@%sages

car bon r| ng atomis optionally replaced with >0
are thusogxemplarnk9l theravergge easmel hese canbehcaurag, ke tmhl\n@ual mstances

where h?gﬁ& &?"f’é&% ﬁ?c%;a]sgte \Aﬁg\bggﬁ}% H;érlt o%ﬁ g%ﬂ alge(%(/@g(t%%pe of this

|nvent|on(S—(0) n)al kyl where nis 0, 1 or 2; -S02N(RY)Rz
wher e Ry and Rz are as defined above; -SCF3; hal o;

-CF3; - -000H, and -COCal kyl; 20 or a
li t
R B e RO S s

compositienatzid desage regrhenoopby miaan%rrtﬂtho@som}ooagen‘s and c'dosage
into several ori es based Lﬁ@on th

. b | f
regimenac e E dF i M IOT G HS S b AT CPRBP Jpygadion as
ERR-o. iRGEREUYIhidtE Pk euffaﬂg'shefe%t |n2|$?1 Praf. Sef ot oni n

agoni st’s, serotoni n and norepi nephrine reuptake
|nh|b|tors pancreatic |lipase inhibitors,

ren eceptor agoni sts, NPY antagoni sts,
2mela 6%@P W ?eceptor agoni sts, leptin-targeted
agents, CBl antagonists (e.g. Rinponabant), nonoam ne

reupt ake i nhibotors (e.g. Sibutramne), and |ipase
Tionprepptethespharmaceutical compositions of this |nvent|on one or more

compounds of Formula (I) or salt thereof as the active ingredient, is intimately admixed
with a pharmaceutical carrier according to conventional pharmaceutical compounding
technigues, which carrier may take a wide variety of forms depending of the form of
preparation desired for administration (e.g. oral or parenteral). Suitable
pharmaceutically acceptable carriers are well known in the art. Descriptions of some of
these pharmaceutically acceptable carriers may be found in The Handbook of

Pharmaceutical Excipients, published by the American Pharmaceutical Association and

the Pharmaceutical Society of Great Britain.
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(e.g. Olistat). 30 Serotonin agoni st agents such as
dexfenfluram ne and fenfluram ne were reported to
w@2auwgaowar di ac val vul ar abnormalities when useRCHUSI00&056004

prescri bed dosage in conbination with phentermnm ne.

Sel ective serotonin reuptake inhibitors (SSRIs) are 74

WO 2008/ 109727 PCT/ US2008/ 056004 generally used for

Thecdrh e RN tRE prefs SIetion ey Se%mﬁ‘lﬁlétéd‘lﬁwﬂ@rlous

fluoxetine (Prozac par oxeti ne, fluvoxam ne and
pharmaeeutiqehfarms. foregminie atian perposest Meathoamafifcamotatingr e

pharma%tﬁttc%?ggﬁgg%lggﬁaé Q%Aé b%%peogﬂts'gé&@]er{ ﬁﬁ%@(@]s &%lc%lt(gns such as

Pharmabdumﬁl IDds@ﬁ'EWrrr@r TBplets,-Second(Bditiofh | ReViSed aAd IBxpanded,
obenzof ur ancar bo n|tr|Ie al so_known

Volumegd %.Qdaheélmyawebﬁwa@st akiPharmaceuljcal Rosans foswms: Parenteral

eoa b2V 20 i AT A gl Bt

Dispers&i3yRtdvhs IR IGIAS, 1-1 e@itddERNA] jeb@rmBhebeatit pubdished by Marcel
(benzenepr opananm ne, N- Met hyl - gamma- [ 4-

Dekker,(Ip¢; f | uor omet hyl ) phenoxy] -, () hydrochl oride, al so
known as LY 110140, RENEUR(J\I, SARAFEM or PROZAC); 3.
Fl uvoxam ne (5 - nmethoxy - 1 - (4 - (trifluoronethyl)
3phenw@ombination Teepayt anone (E) - 0 - (2 - ami noethyl)
oxi me, also known as fluvoxam ne naleate (USAN), DU
23000, MK 264, SME 3110, FEVARI N, FLOXYFRAL, LUVOKX,

urlANG G, prgée‘h\t'%\éntloﬁwgﬁbb' us@ﬂ |P%BR@VEé{bn With one or

Indeloxa2|ne (+ ) - ((indel -

more phasmiageytieally we@@entSal Ehﬁsm@gﬁntaanlw@e E ur@tagﬁN’NStS

qucokn%%% gﬂ% o%%rzt%éﬁg&? agQ@le) hé(?lg% Io H?‘éf?dgrﬁgﬁ dlregt i

thrombiiy lirdbyitorn®XThy lak wellas ligid Iowéhm@égéht%fﬁdch 4 Satih dirlgs and the
hydrochl ori de, or piperidine, 3 ((1,3 - benzodi oxol

fibrates. "5 - yloxy) nethyl) - 4 - (4 - fluorophenyl) -, (3s -
trans) also known as FR 7051, FG 7051, BRL 29060, BRL
29060A, N NC 207051, SI 211103, CASBOL, SEROXAT,

ERIORAeO ta§dddibts, inGlAGENIOS, exERﬁ)ﬁb I\dﬂ]Rhe cbﬁ]@Emﬂlx/ﬁTsclosed in US-
I VAN, or I 6. Sertraline
2006- O(ﬁ%ﬁgp‘#ﬁ%@ Ay, thosg. fA%(@fLr |”&Lﬂ?or ophenyl)-1, 2, 3, 4-

tetrahydro- N-net hyl -, %QIS) or 1 -
Napht hal enam ne, 4 - (3 4 -
XMnZ RS
R* Z SRS
wherein:
nis0or1;

Zis -O-, -S-, >NH, or >NR® where R? is alkyl, cycloalkyl, phenyl, or heterocycloalkyl;

Xis an aryl or heteroaryl group;

R?is -H or -O-alkyl unsubstituted or substituted with one or more substituents
independently selected from the group consisting of -OH, halo, -CN, -O-alkyl,
and -N(RY)R* where R" and R* are each independently -H or alkyl;

R* is selected from the group consisting of —H, halo, -O-alkyl, -CN, -NO,, and
-COOH; and
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di chl orophenyl) - 1,2,3,4 - tetrahydro - N - nethyl -,
(1S - cis), also knowmn as CP 51974, CP 51974 01,
WOREMI®72BESI TRAN, GLADEM LUSTRAL, 30 SERAD, BERLSI0NE/056004
SERLI FT, TATI G or ZOLOFT); 7. Tianeptine (7 - ((3 -
| di benz

at@ ) eteinekbdnespendety iy (B o egnded: seistied lom ghe

BShSISinPbETHO 125C=0)AfyH (SO LB PNherd 40, 1, or 2,
5008/ 109727 PCT US200 /35603 Y/ (Ce(ﬁgropazw?é o

cydlogliypheieroaytlpalEpiox= Q)pmgwlpbeyern@r land

@#@%ﬁ%&%‘g%%@ﬁg R A egaTr By G S © whicr

ez et ttashed-fobm-arydstionallyeehbised ﬁeterbéi loalky! or cycloalkyl

fluorophenyl) -, (35S - trans) -, 5 also known as
Bxetine, GEOMATRI X, PAXIL CR); 10. Escital opram

wher(%QrJr@ach gch n§<§ety1|§ ghgﬁgﬁﬁu%@&@uggﬁﬁf %nthzo]r}e ol flore

uoro en I en uran
suasﬂuoentsrmdepero:derﬁly selescm@danfmof meagjlmphmmstsmlng ofl —OH;3=0;=S;

aikyopt I%nﬂ&oqu@sn?t%@;mﬂﬁy Qs Srettoieiscves N aIR A
Ngéo%)z A8of ZJob e Cg(%%a%toﬂf(@@-alk@ (d)an@(; p’%&%’i ap-phéhyl:
blenzyix e@+hee12yl40y(;laamab ROFzickajky) méiN}o}N,qu l-lpléR h)Rf where RY and

%%%ﬁ%\?cﬁ% 3 t'%%? 81("%%?&‘(%‘ )lf'ﬁé)f( §F§)ﬁ@?a%@<ﬁgether

\Ahmh@ﬂﬁﬂ%g%’rﬁﬂﬁﬁhféﬁ)the}%re gRAEKSPOrRea ﬁétbrocydoalkﬁ wtherein one
di chloro - beta - (dinethylamno) - beta -

caehaiyTing atam épeplienaly replased Nﬁth’Da%Nh@Fl’fﬂ'ﬁdhy' and wigre one

él?g’q\l rn)l% a%‘g i%lppﬂgn;é](?lgﬁyostltzlged \%?ﬁoﬁﬁﬁﬂ &P) S (@TOH\&@ )<y)
f‘y_ RSO Jafityz wihare REisHEl or alkgio -(020Yalks; (=@ | Qhere n is 0,

24391 t roqui pazi ne derivatives

2 e§Qaf\?(BDBstwh%reé%¥ FhR Aryas gatinedabove; SCF); halo; -CFs

17. AAL 13 (2 - (4 - (3 -
E{F%fopropyeaﬁd gFPQ?rberam nyl) qui nol(l ne)( 18. (

DepreSS| on therapy (by Vita I nvest, Spain); 25 19.
DUP él (C13 F 3
ora pharmaceu ically acceptable salt Harmaceutically acceptable prodrug, or

pharmaceutically active metabolite of such compound.

Anti-obesity agents can be classified into several categories based upon the
mechanism of action. These agents include selective serotonin reuptake inhibitors
(SSRIs), serotonin agonists, serotonin and norepinephrine reuptake inhibitors,
pancreatic lipase inhibitors, f3-adrenoreceptor agonists, NPY antagonists,
melanocortin receptor agonists, leptin-targeted agents, CB1 antagonists (e.g.
Rimonabant), monoamine reuptake inhibotors (e.g. Sibutramine), and lipase inhibitor s
(e.g. Orlistat).

Serotonin agonist agents such as dexfenfluramine and fenfluramine were
reported to cause cardiac valvular abnormalities when used at the prescribed dosage in
combination with phentermine. Selective serotonin reuptake inhibitors (SSRIs) are
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20. FI 4503 (by Ferrer, Spain); 21. Series of
i ndol yl cycl ohexyl am nes (Pharmaproj ects No. 6443,

wWo\amsieEe’ Home Products); 22. LY 280253 PCT/US2008/056004

(I\I—I\/Iethyl N-[3-[4- (nethylthio)phenoxy) 3- 30

general e%lesf ﬁ%tr%%m%ﬁ&ﬁgegreslééré AR éb%ﬂL' lc{e{a%ﬂuoxetme

(Prozac?’%@?étﬁ?@lﬂuvo%mm)é'Wéerﬂ%ﬁﬁé") -4 - (4 -

l'uorophenyl’) - 1 - piperidinyl) - 1 - (4 -
fl uorophenyl ) -, 76 WO 2008/109727 PCT/ US2008/ 056004

e%%ntg{N? %%g?%ﬂrﬂ/g@%@'atoﬁgfeohstgé beldip0l, FI - 4503);

(Ao)r sg@@ﬂvé seitdiEin(réu K)thk@l?ﬁ Hﬂbit@%f(ﬂSRIs
) - 8-azabi cycl o[ 3 (B% Serotonln agoni sts

1an@'t®|99farﬁl(1 aé%m(@lf@thﬂammqjee(p@w Fdrddi-felorepienyl) - 1,3 -

£ eBhlior DoblefrhoffaRA B0 Rifie Aol pSlchloptirh "
bemytgblbrcﬁmder(blwr), d?alobram(lﬁitalap@m, 45241 pyHrTIcﬁ)1l-71lLbl’I 0-171,
- - - u - - r | -

<l 77 b GeitAule SERPRAMEIAFABE Bl ORRAN, TiiSRAM,
qUSEP'R‘A[mnlﬂ §DAL(§1'CE(_EX'A2(3 - chlorophenyl) - 1 -

plpera2|ny propyl) - dihydro - 5 - nethoxy);
Vi | az odrdumxetine (benzenepropanamine N-Methyl-gamma-[4-

3

SRRt oS bcRiite abollBRiiah IY,h g
65@@&@@%& sﬁmﬂgwpbrmzn@w thiazoles (3 - (benzo
(b) thiophen - - 15 di hydroim dazo (2,1

- b)th|&zcﬁltemm@nwn(@bmth@wtﬂh;(@rétréluoromethyl) phenyl) - 1 -

REURBHR B Sob a7 ldne SR e Brerkao il A fipagune

Of makyaé QUSAN)UDQ 3301)’05 MNQBﬂdSI\/ﬂEBﬂ?‘F@ | MEVARINL PD@D(YFRAL
reupt ake | tors suc

Eviivaty @JWR%XQMMJBOX AL E Ry or RPROMEL),
hyd h

i oc . itdiioxaind (@ L e2 TGRBEPLT bGP RII PR BHoline,

f odalbonng/naaseldalos(azmlet Y\bD8854 YCgahtE BN ebruNGIN);t he

conbi nat| %%rctjpeetmephy rochlorlge (83% IQS eger&1 én %ﬂtzclagig;(ol -5-
yloxy) methyl) - 4 - (4 - fluorophenyl) piperidine hydrochloride, or piperidine, 3
- ((1,3 - benzodioxol - 5 - yloxy) methyl) - 4 - (4 - fluorophenyl) -, (3S - trans) -
, also known as FR 7051, FG-7051, BRL 29060, BRL 29060A, NNC 207051,
S1211103, CASBOL, SEROXAT, AROPAX, PAXIL, TAGONIS, FROSINOR,
DEROXAT, SEREUPIN, MOTIVAN, or PAXIL CR);

6. Sertraline (1-naphthalenamine, 4-(3,4-dichlorophenyl)-1,2,3,4-
tetrahydro-N-methyl-, (1S-cis)- or 1 - Naphthalenamine,4 - (3,4 -
dichlorophenyl) - 1,2,3,4 - tetrahydro - N - methyl -, (1S - cis), also known as
CP 51974, CP 51974 01, AREMIS, BESITRAN, GLADEM, LUSTRAL,
SERAD, SERLAIN, SERLIFT, TATIG, or ZOLOFT);

7. Tianeptine (7 - ((3 - chloro - 6,11 - dihydro - 6 - methyldibenzo (c, f)
(1,2) thiazepin - 11 - yl) amino) heptanoic acid S, S — dioxide, also known as
S 1574, or STABLON);

75



10

15

20

25

30

(A Anylin and anylin analogs 1. Pramintide (I -

Lysyl - I - cysteinyl - | - asparaginyl - | - threonyl
WO 200840€kBNYl - | - threonyl - | - cysteinyl -PCT/US2008/056004

alanyl - 1 - threonyl - | - glutamnyl - I - arginyl -

Il - leucyl.- I - alanyl, - | - asparaginyl.- |, -

pheny! of aigAntoropaznedicgroropionsrGry - Nsueld ot ay)
heny||§|9ébelzyny|:) proﬁ&wlm I - asparagl nyl - 1 -

asparagi ny aI an - prolyl - |

- isol e@gﬁaroxetlne A'IIRIDe/drugrdﬂhyery.systemb(mpgmdlneﬁ -

sew] 3606]%20%%:1” - i@fyg'rﬁ%kyl)t- ﬁr-e(én-a‘ju\gr%ﬁec#yl) - (éS - trans) -,

t Yélgélkﬁ@Wnde% pan@lxenné GEORMATRIKN, PAXILAER);al so known as
pram intide acetate, 77 WO 2008/ 109727
PCT/ US28b&se58l00zam AG S)37! - oo(dingethylemingd propy 1 n(4 -

ASSBATR 245 RTHIT'S Slobene A EaBERIBIRT 57

é Bl)so%(iggfﬁmn@tbcgtmmgl c(3f-¢dmm‘tlfaylé@:\ﬁ'®)prbpylé\XGKI (MEh 2.

. 3. ptide c of ciliary neurotrophic
E@%PW@N’%—‘ i]gn3m @Hy%rpse&h @W%@OWEE%?“’H?WW xalate
C| p I[C a
(O, TR RE SR | B Gbroh; YU 28942 ) 2005 H Rt 26 094, or
ex@RRALEX);AC- 2993 LAR Medi sord Exendin, AC- 2993,

Medi so[b xS ext e(]4d&2,l\léq$ﬁ€¥'en)ﬂ$ﬁ” ﬁ%&]p,pqﬁﬁé,ﬂ%éo hbon as

Ses|_31bgg5) GIn-l\/bt-GIu-GIu-GIu-AIa-V-
-eu-Phe-IIe-GIu-Tr-Leu-y
Asn - G%/(S)EMDXE’UP’@()(S) -dbr metisdr- gan@nyg - (4A|(g’|fwoppr@ethyl)

I so known as AC 2993, AC
ooty ok aP R °or AL 2003, ved sorb); 20
3 GLP- 13. Gdriceagme-((+, k,e) -ﬂ?ﬂt-ldﬂ(ﬂ'rldr?r%t@m(dmethﬁlamlno) beta —
GI ucagon-1|i ke pepti de-1 oral transnucosal nul atio

MelBiREFeseprrRAnol, §é$0 knowp as 4§ y1017(thy), JOFir?é”9( 193t JO
?L{O(Jr))Asp- Leu - Ser - Lys - dn - Mt - Qu - Gu

al - Arg - Leu - Phe - Ile - du -
Tr p - Leu Dapiqxetme@(s-lj -{S§E N, N Glliynethyr-aalph&e(2 - (1Senaphthyl -
G ¥uy) ethih) bermylaming B0, alid knows as LY-318548'8) Ly-243917),
15. 6-Nitroquipazine derivatives;
16. Series of substituted 6-nitroquipazines (Pharmaprojects No.3391);
17. AAL 13 (2 - (4 - (3 - chloropropyl) - 1 - piperazinyl) quinoline);
18. Depression therapy (by Vita Invest, Spain);
19. DUP 631 (C43 Has N O2 S);
20. F1 4503 (by Ferrer, Spain);
21. Series of indolylcyclohexylamines (Pharmaprojects No.6443,
American Home Products);
22. LY 280253 (N-Methyl-N-[3-[4-(methylthio)phenoxy)-3-
phenylpropyllamine);
23. LY 285974 (by Lilly);
24. Omiloxetine (Ethanone,2 - ((3R,4S) - 3 - ((1,3 - benzodioxol - 5 -

yloxy) methyl) - 4 - (4 - fluorophenyl) - 1 - piperidinyl) - 1 - (4 - fluorophenyl) -,
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(D) Leptin & leptin mnetics 1. Leptin
(2nd-generation); 2. Leptin agonists; 30 3. Leptin

W@ 282852 N m)dul ators; 4. Leptin si gnal ling pBﬂ?TiWﬂgp08l056004
nodul at or s; . Leptin nodul ator; 6. Leptin IC

T Ao LR o5

ReCO”b' iBa'WF At SVMeHSAIl‘Qb@ﬁa pdpakdy I3§5é|t93(4 (1%%@@’(@)

Ayl in | anocortin receptor agoni st
HPPM'X%HW@ \exefotie?. 11; - acetyl - L - norleucyl - L -

I St dyl phenyl al anyl - L -
(% g%ﬁ%% afgonl‘s(t§ ;?59' (/d% ag)onlsés Mel anocorti n-4
1r e.gjaf@ﬂﬂumnesén(ﬂ by Pal atin, USA); 10 3.
Mel anocortin 4 agonist (by Phar macopei a, Roche); 4.

2vEenfiaming:s (by M 11 ennium Chiron) 5.
Mel anoc&’)?erﬂwélngﬁ (g)?:—tﬁke( RYidMek Wrs%rgﬂaﬁfrfggéﬁlét‘:éctmty

Sweden) I'n receptor

1( PlEMDraﬁS@ @t behbofﬁ%%;arb@tamﬁe; 5@/(4 Bi(os¢h engza?o ) WH) 5 indol -
15_7. Phar ro ects, 5967 Trega vart F) NPY
an%agamuéxga A@&faéw , also k)&%”l%szgg%ﬁ 6-A)- 0204

2(N® @@M%ng %g&moﬂe 1A%pt(as'(§ Scth'ldFHgﬁéWI

L|p| ul at or 4. Al pha-trin S|to
nmypiperdaing) pr@lpyl)l R 46 dlhydnos- g dimeyioxygen phosphat e)

B 'F'qéwi%Hg&&féi’qgeis%é@}%‘“éggewn-z-
éibdRamidedialeikifown as EMD 68843 or SB 659746A);

4. Series of condensed thiazoles (3 - (benzo (b) thiophen - 3 - yl)- 5,6 -
dihydroimidazo (2,1 - b)thiazolemonohydrobromide dihydrate,
Pharmaprojects No.5274, Abbott); and

5. VN-2222 (VN-8522, by Vita Invest, Spain).

Preferred examples of serotonin modulators include selective serotonin reuptake
inhibitors such as Citalopram, Fluoxetine, Fluvoxamine, Indeloxazine, Paroxetine
hydrochloride, Sertraline, Tianeptine, Centpropazine, Paroxetine, Escitalopram, and

Litoxetine.

The following are also anti-obesity agents useful in the combination therapies of
the present invention:

(A) Amylin and amylin analogs

1. Pramlintide (I - Lysyl - | - cysteinyl - | - asparaginyl - | - threonyl - | - alanyl - | -
threonyl - | - cysteinyl - | - alanyl - | - threonyl - | - glutaminyl - | - arginyl - | -
leucyl - | - alanyl - | - asparaginyl - | - phenylalanyl - | - leucyl - | - valyl - | -
histidyl - | - seryl - | - seryl - | - asparaginyl - | - asparaginyl - | -
phenylalanylglycyl - | - prolyl - | - isoleucyl - | - leucyl - | - prolyl - | - prolyl - | -
threonyl - | - asparaginyl - | - valylglycyl - | - seryl - | - asparaginyl - | - threonyl
- | - tyrosinamide cyclic (2 - 7) — disulfide, also known as pramlintide acetate,
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- 3,4a,10,12,12a - pentahydroxy - 8 - nethoxy -, TAN
1612 isoner); 7. Alanex (1,4 - bis{ (4 - amno - 6 -
W(Dr&(toh/owphenyl amino - 1,2 - dihydro - 1,3,5 -PCT/US2081056004
- 4 - phenoxynet hyl } benzene, Neuropeptide Y

eéévﬁi?smﬁw) AC i3 VML, Tritiamee B RRagvivLN;

2y|Aﬁ‘iyﬂﬁ)agoﬂrst§ - Di am nopyridine derivatives (6 - (5
- thiadiazol - 2 - ylthionethyl) - 4 -

4

3M§&25MAC 253, GG 74T SR 1150y AN EANINYI ani no)
benzyl am no) pyridi ne, Pharnmaprojects No.5618, Banyu /
Merck); 79 WD 2008/ 109727 PCT/ US2008/ 056004 10.

Ar proni @) iy ale@estrophile fAOqEPIF)de Y ant agoni st
(Pharma roj ects No. 4990, Pflzer) 12. 4 Methyl

1subXOKINEed benzi ni dazol es (NPY-1 ant agoni st, NPY-2

,an 13. LY-366337 (Neuropeptide Y1l
an%%%gﬁlkg%m% 14. S-2501, S-25579, S-25584, S- 25585,

35- Réﬁtitﬂa mBnRAGEAlidra Ine uNstropipe fadtate( CNVIE 5nimid, aismkist\ed as

mﬁéﬁeptl de Y antagoni st (subtypes 1 and 5) and
ceptor antagoni st (Pharmaprojects No.4897,

4.Brcmlta§> ndliekBoRRUEERY (AGE BPpRid ampe derivatives (1

-ary per azi yl ox enyl -
al kyl cycl oal kanes); 17. J-104870 (hburopeptlde Y1

I st tite suppressant); 18. LY-357897
(?)\E‘L}&@Egﬁflik&y&%dﬁrﬁagoﬁfst) 19) Neur opepti de Y1
1anA@9299§$aléon<hd\ﬁﬁ ab éﬂ%ﬁamn&c 2923@ LAR: WI%@%Q)M\(E{e?dm AC-

(Neur opeptide Y1 antagonist); . BI BO- 3304
N 2993, Medigai, @oeate@dnyﬂaﬁmwﬁbt hyI) - phenyl) nethyl)

7, FFp D S UE 27T Y - oty P BRI S - Aggy- Leu - Ser- Lys
( (agimoiest n@r@t ('] T)R Glm 70 -V lal- Al@(-(léeu Phe - IIe GIu Trp -
hydr oxiiphenyl net h am no) carbon but

Vhehsendalyet |bh d&o o?erbe%ére'l@g{ce‘Nam or@ Ryo: - |I3'(01 Ser —
R) t kgl ) B}
hy%w;éyp%%n@méwgg% R IAR) b EGbhin or A
al p9a8,-Medisond); -); 23. SR 120819A (benzenepr opanani de,

4 - 4 - m no) nethyl)
3cy@#&h‘b@&a%@1§i§ié§>e§mﬂ%3§ 5 RSN hyl ) phenyl)
a"eEiayon-lke pedtiBie:1 éral transmucosal formulation;

5. Exendin 3 (His - Ser - Asp - Gly - Thr - Phe - Thr - Ser - Asp - Leu - Ser - Lys
-GIn-Met-Glu-Glu-Glu-Ala-V-al-Arg-Leu-Phe-lle-Glu-Trp-
Leu - Lys - Asn - Gly - Gly - Pro - Ser - Ser - Gly - Ala - Pro - Pro - Pro - Ser -
amide);

(D) Leptin & leptin mimetics

1. Leptin (2nd-generation);

Leptin agonists;

Leptin expression modulators;

Leptin signalling pathway modulators;
Leptin modulator;

o o s~ w0 N

Leptin (by IC Innovations, UK);
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- (1 - pyrrolidinyl) ethyl) - alpha - ((2 -
napht hal enyl sul fonyl) amno) -, (alphaR 25 - (N (R*

W@ 2008)1)9728] phaR*)) -); 24. NGD-95-1 (CP- 422935pCINGE2008/056004

951); 25. Conpounds with benzazepi ne nucl ei

ur.opeptide Y1 antagpnist). 26. Neuropeptide Y1
7 nkSRIGHECE (o, MR RB AL A S Sraceut | cal |- 27
8d REEIRBMANE NetweoRpBhi de Y1 antagonist); 30 28. GW1
229 ([2',4],[2,4"]honodi mer of
91 | eY@591Pil b- Dpr - Tyr - Arg- Leu- Arg- Tyr- CONH2, where Dpr
.S, di.am ropionic acid, also known as 122991, M\
19'4',‘ @fgﬁ@%? 29. BIIE-0246 (Cycl opent aneacet am de,
N[(1 S)-4-[(am noi m nonethyl) am no]- 80 WD
2008/ 109727 PCT/ US2008/ 056004
(8 Mefanqegrin wmceRipr pgengt MEy| - 1, 2, 4-tri azol i di n- 4-
1y'o|))g§t%2§ lagtRahfias B MALbRIt ¥ otk @yl A ( §rtdmmivhy B Gidiayi -
di Iber[ﬂ*{dmyﬂlaim(ﬁimfér@}irwl ) Dl-—tpy'rpleplgﬂi-)]yl ] - 2- oxoet hg/l 1-);
30 uropepti de Y2 ant agoni ogen, USA); 5
23 Melgosenies ir%%ﬁqtgreégqrﬂ%&@aﬁ%dé%&%&:am agoni st) ;
32 [ i i t jSt - subtypes 1
% e bGBREPY oL B ChalRRsbeR REY):
4N- €114 fagioaisitsl (yaMiieinn[uda, @hisodb- t et r ahydr o- 1
H benzol el.i ndol - 2-yl ] am ne PRI ) :. 34 uropepti de
oy MERrREBHITE SpnfiskunaMeliyrt Thertddiics, SpEREn e s
saNtRENICOHiN ie Pldr 786 dulaldes! | PEMEpréfects No.52\2(g, Neurocrine

Pyrrol o 3, 2-d] pyri m di ne based neur opepti de
anBiggoginses, USB7. CGP- 71683 (Phar maproj ects No. 5651,

c ) 30, i .agoni st / antagoni st
7?%%%%@%?@%& @0@&%325&%@2?@@ 15 (G Hi stam ne H3
receptor antagonists 1. GIr-2331 (3 - ((1 R2R - 2 -

5,5 - dimethyl - 1 - hexynyl) cyclopropyl) - 1 H -
(éh‘\lﬂ’éfz@mtégoﬁ'ﬁéo known as PERCEPTIN); 2. Ciproxifan

( copppy! - (4 - (3 - 1 H- inidazol - 4 - yl)
1'p9é§yl oxy) phenyl) nethanone, also known as BP 2359
20r AKGnBRMd 359); 20 3. Compound 421

5 bR B35l T B ORI Gy s oot
- l%oduﬁa%orl)'! - imdazol - 4 - yl) propyl ether);

4. Alpha-trinositol (D - myo - Inositol, 1,2,6 - tris (dihydrogen phosphate), also
known as PP-56);

5. H 40922 (H 409/22);

6. BMS-192548 (1,11 (4H,5H) - naphthacenedione,2 - acetyl - 4a,12a - dihydro
- 3,4a,10,12,12a - pentahydroxy - 8 - methoxy -, TAN 1612 isomer);

7. Alanex (1,4 - bis{ (4 - amino - 6 - methoxyphenylamino - 1,2 - dihydro - 1,3,5

- triazin - 2 - yl) - 4 - phenoxymethyl}benzene, Neuropeptide Y derivatives);
8. PD-160170 (6 - (2 - isopropyl - benzenesulfonyl) - 5 - nitro - quinolin - 8 -
ylamine);
9. 2,4- Diaminopyridine derivatives (6 - (5 - ethyl - 1,3,4 - thiadiazol - 2 -
ylthiomethyl) - 4 - morpholino - 2 - (3 - (2 - propenyloxycarbonylamino)
benzylamino) pyridine, Pharmaprojects No.5618, Banyu / Merck);
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5. GR 175737 (3 - ((4 - chlorophenyl) nmethyl) - 5 - (2
- (1 H- imdazol - 4 - yl) ethyl) - 1,2 -

womditewzet e); 25 6. GI 2227 (4 - (6 - cycl ohexpCT/USR08/056004

(Z) - hexenyl) imdazole maleate); 7. GI 2394 ((1 R

2R) - - d | - 4 - vyl I I -
1B b BMITR BOBIR) ) | Car bosam de) . 5 G ap1a”)
14 pN@GFddé'pﬂ@e Ylarétggémt giwaf apkoj @é@mambb éf.ﬁér)

H-i m dazol - Im)rOX|

1214 Methylrﬁl@gﬂtuted benzmyqjgij,e@ﬁ&RYﬂ ph@lpn)st é}smifz antggonlst)

1%2'?‘6%95?&) &opeﬁ@%iﬁ%gﬁ%&&ﬁ%@@?%! EBF;ﬁfagonl st for

14t §50108-26470 19-2558L 06685 8- 105281 834 352 1(aWNeuropeptide
2008/ 109727 PCT/ US2008/ 056004 (ADHD) 12. i at ech

(L}!’SME’ MHagerigiponi st for eating disorder; 13. Series of

TR NEbrbBBHagT neBBni eI RS Al oThd e priniserpter,
Seamtegomst mrmrayects Mo ASOV | Btistol- My?rSs Bgadhbl);g to
rea

1 Himdazol - Imet ) benz
1(51 BNZYIamiNg %ﬂ'Vat'Vﬁ ( @lr%kpﬁﬁé'”lgﬂeﬁwl%m%”y' N
(3 |kg| c/gakBhespphenyl) -, nonohydrochl oride; 10 16.
80?1- 8571 ‘Z(

HT ni dazol e,
13- J-(1 ORB AR Nauropehtitie Y- 1pg/mtago|n|dt yipetile sugptessant);

14 PR (RenariR oA ORNEDh e, al so known as VR
1§2R68iopehioe VA oaganbiip e yRiestogerl | ege London)

- imdazol - 4 - yl)

ZQrSBok%mOEé‘n(ﬂﬂHrOp@wt@eY BotagmnisiiL - 1409

2 BERIEE (] { oy gfoﬁ%ﬁﬁgoca@ny@gﬁmé%ﬁmﬁgypheny|) methyl) -

(bnaze(dméﬂplae@m)deargﬁmmrﬁm@ tnﬂucﬂ’@acet(alﬂe')dr oxyi m no)-N

H- d | 23
zz/@tag%az@kfﬁ)b?hiom oo omeiy amino) - 1 (4

OO PIM P by perbony Hnd elpna -

CI mwmn@maﬁbacéﬂa)m@aWMeuebb@taﬂddé,ﬁhi-b§(1tR))r-s4 -
((@aminoiminomethyl) amino) - 1 - ((((4 - hydroxyphenyl) methyl) amino)
carbonyl) butyl) - alpha - phenyl -);

23. SR 120819A (benzenepropanamide, N - (1 - ((4 - ((((4 - ((dimethylamino)
methyl) cyclohexyl) methyl) amino) iminomethyl) phenyl) methyl) - 2 - oxo - 2
- (1 - pyrrolidinyl) ethyl) - alpha - ((2 - naphthalenylsulfonyl) amino) -, (alphaR
- (N (R* (cis)), alphaR*)) -);

24. NGD-95-1 (CP-422935, NGD 951);

25. Compounds with benzazepine nuclei (Neuropeptide Y1 antagonist);

26. Neuropeptide Y1 antagonist (by Yamanouchi Pharmaceutical);

27. GI-264879A (Neuropeptide Y1 antagonist);

28. GW-1229 ([2',4],[2,4"Thomodimer of lle-Glu-Pro-Dpr-Tyr-Arg-Leu-Arg-Tyr-
CONH2, where Dpr is diaminopropionic acid, also known as 1229U91, MN-
24, GR-231118);

29. BIIE-0246 (Cyclopentaneacetamide, N-[(1S)-4-[(aminoiminomethyl) amino]-
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1. Olistat (L - Leucine, N- fornyl -, 1 - ((3 -

hexyl - 4 - oxo - 2 - oxetanyl) nethyl) dodecyl
w@i08ng97¢2S - (2al pha (R*), 3beta)) -, or N - fPRPCTYE2008/056004

- leucine 25 (2S - (2alpha (R*),3beta)) - 1 - ((3 -

o i piphen R T o el ) dodecyl ester,

| 2.
P S G IR 7 Py SR ‘f:gfg?“’ ) el rex
31 (

(A@lbendbe@azgpmﬁérﬂbétnlper@)z'nyﬁfﬂ oxoatz by

BBy Lo BBSHSE A neRsh P SAY (nit e
5 3K At ériitves i(Neurdpbptide prRaniiganeyt e stimul ating
hor nbne anal ogues 82 WO 2008/ 109727 PCT/ US2008/ 056004

32. Nemiopestida Y ag9nisiand antagenistusybtypesdaid §i(Schering-Plough)
P ﬁt(bgl% @o)algyng@éf '4%% @Bgét;aﬁycﬁg% %enk%@hg@g‘é’- lamine

SiRan g
I\/IT(RW:IIPRI)Z MBU- 23, MBU- 23, MBU- 24, MBU- 27, MBU 28 and
scrl bed, i a'g WO 009827113) 3. MSH
Wby

3P'/E ?Hrﬁ’pég (Sa‘?%t@gﬂﬂ'é OY$H8BOMSH, anti nel anona,
10 35 hN@BFHp@ptl&e Y@%tﬁéﬁﬁls{ {-bg'—gﬁ'ié?'qrﬂéiﬁo

N-acetyl -L-norl euc aspa -L-hi stidyl -
38- I?molab’hﬂmb}pwnyid)neﬂgmmyeurbpaptﬂlmyb antaggrpshsphyl -,

otrpbha b ity e, 95t R EP A TRRaRA. vy 6.
36.Y e epatio e é@i‘ﬂnsﬁ%ﬂ@@é\ﬁét (Z"ﬁ@%awrdjéc@'l@r%’@ Bayer);

expressi on cassette system M xed “serotonin
reuptake inhibitor with serotonln or al pha adrenergic

15 <<1=?H%?%®%%‘H§‘r??&6t5¥5ﬁ%g%es oyl propyl) o 5 < ethyl
@T42331dI(BWQ(f1<R 2R§l 2 ((B 5 - @ihesiayyet hMé))yr[}/ 5)3d;lc+op1co§ym 1H -

- triazol - [ so knovvn as M
13%@82%%@'5@%5@%@#&8% INNERZONE, DUTONI N,

SRR R onll TRy - ARGEA P by prer
f | mettmnon2, also |d1dvmla$)BP 2359 er Codground859)yl ) oxy)

20 3f | égWoungD @h(?@iﬁeyl gépoa%%grelrlgqe{a/@mrméékl\/_l (Igrahcé)(;lgio_projet);
FUB 181 (3 - (4 - chlorophenyl) propyl - 3 - (1H - imidazol - 4 - yl) propyl
ether);

5. GR 175737 (3 - ((4 - chlorophenyl) methyl) - 5 - (2 - (1H - imidazol - 4 - yI)
ethyl) - 1,2 — oxadiazole);

25 6. GT 2227 (4 - (6 - cyclohexyl - 3 (Z) - hexenyl) imidazole maleate);

7. GT 2394 ((1R, 2R) - (trans - 2 - Imidazol - 4 - ylcyclopropyl) -
(cyclohexylmethoxy) carboxamide);

8. GT-2016 (piperidine, 1-(5-cyclohexyl-1-oxopentyl)-4-(1H-imidazol-4-
yi)-);
30 9. Imoproxifan (1 - (4 - (3 - (1H - imidazol - 4 - yl) propoxy) phenyl) ethan - 1 -
one oxime);
10. Impentamine (by Berlin Free University);

11. Abbott Laboratories H3 antagonist for Attention deficit Hyperactivity Disorder
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4 - yl) oxy) nethyl) norpholine hydrochloride, also
known as YM 35992); 3. A 80426 ((R) - N- methyl - N -

W@ tp290B24 - tetrahydro - 5 - methoxy - 1 - 25PCT/US2008/056004

napht hal enyl) nethyl) - 6 - benzofuranet hanani ne); 4.
S-Mgnt agoni st (by Vita-lnvest, Spain); 5.

Ne ne netabolite (by Sepracor, USA); 6. Serotonin
1&6@-%1@@ (USW)kHS Qﬁ%/ %ﬂfs@f&rédﬂlné'%@c%éﬂom sts

(Wet h- Ayer st) ? Appetite-suppressants acting

t hr ough adrenerg| c rrechanlsrrs 1. benzphetam ne; 2.
1phBeries obaoved carltamatesrasaderivatiyes st Sy Elaﬁﬂdamm}ﬂ)propanol
PCT1 US2008/ 0?6 04 4. diethylpropion; 5 mazindol; 6.

si Wit 23 7@ Bhenyl propanol am ne; 5 8. ephedrine

1&L$e%§<sﬂar$ﬁbgé Xitha &e@t@mmkeﬂeraaw@ @k@m FwnRidzer-a- 1.
4 (1 - propanani ne, - dibenz (b, e) oxepin -

11yl(r®|¥l)yl)bey1lzed@ne - N N - dinet hyI) 10 2. NS-2389

SR, B4 S (L IERE: S PRE M ey Engiwt- Noe ki

S. dlaTIbrde&yW- RlUnohydl@)dhrorlaH -1 77 (8 - Azabicyclo

4 - chloro

16580 Bhar Ry Brievazole. Al ORMR G mty ba PNy dev ey o6

?Aﬂﬁ'%?g Ik}g?uy(%y #%orl tSAr'lsﬁet hoxsdbaezﬁfgaz Slbl\k 5491);

( Mipstidiedcamotiiioamide, @lgd kha@vn abiNIRt1@842gnd dopani ne
I Bel 2. E
132@%%01583 (by2l9n|verS|t Céﬁllege(L%%d\éﬁy el gium; VD

O T i hie et
20eU61Le 09 (phgnaky@lkyhithidiazoles);( NSRI )
21. UCL-1972 (by University College London);
22. Verongamine (benzenepropanamide, 3-bromo-.alpha.-(hydroxyimino)-N -[2-
(1H-imidazol-4-yl)ethyl]-4-methoxy-, (E)-);
23. VUF-9153 (Carbamimidothioic acid, [(4-chlorophenyl)methyl]-, 3-(1H-

imidazol-4-yl)propyl ester, also known as Clobenpropit);

(H) Pancreatic lipase inhibitors

1. Orlistat (L - Leucine, N - formyl -, 1 - ((3 - hexyl - 4 - oxo - 2 - oxetanyl)
methyl) dodecyl ester, (2S - (2alpha (R*),3beta)) -, or N - formyl - L - leucine
(28 - (2alpha (R*),3beta)) - 1 - ((3 - hexyl - 4 - oxo - 2 - oxetanyl) methyl)
dodecyl ester, also known as Orlipastat, RO 180647, Tetrahydrolipstatin
(THL), XENICAL, or ZENICAL);

ATL 962 (also known as AZM 119 or Alizyme);

GelTex (Anti-obesity therapeutics);

AZM-131 (by Yakurigaku Chuo Kenkyusho/ Institute of Food Research);
RED 103004 (XiMed Group (United Kingdom)/ BioClin);

a &~ w0 N

(1) Alpha melanocyte stimulating hormone analogues
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25 1. M naci pran (Cycl opropanecar boxam de, 2 -
(am nonethyl) - N, N- diethyl - 1 - phenyl -, cis -

W@ 2008409727 , oOr PCT/US2008/056004

()-cis-2-(Am nonet hyl ) - N-di et hyl - 1- phenyl

y@'@%‘%r 55 oS Teud el - Pl NP oAy -
Tr A0l IH?I P%Ekodwyl— SingRfde R4 ZTQEW—N%eta%Q a?so known as MT

rdue (cyclohexanol, 2 - ((dinet hyl am no)
mebhyl) - 1 - (3 - net hoxyphenyl) -, cis - also known

2V Moy 2520 B, (R 27 B B ncyst) 2836 Be&tbea in

2008 @OQS’ZﬂR@Tl US2008/ 056004 4. Dul oxetine ((S) - N
- meth - (1 - naphthal en ony)t - 2
3t hM&b—hgﬁmtg@ggh@Iﬁq]@no%m as DAB389MSH, antimelanoma, chimaera)

A Er(1 9 HE1 DhalEN-befRPIHINELGHIN - dionk " LBARRST histidy-

duB-¢2-etaiphthalenya)-BtatanylY - arg?ﬁyaa_gftyptb}ﬁhyl 2A23¢%AarwIry-lactam, also
223994, L& %1750 LY 227942, LY - 228993, LY -
24'8'293’@ ag 452, LY - 264453 LY - 267826" if 5.

Na | 17 -
5( c§@[§%§%§ ?sﬁﬁﬁﬂwe dérﬁﬁfn‘?@bf‘él‘bha I@gH}on? di hydr oxy

6- , ZY{6a2(fh&alpha- MﬁHxSchlep&msélZ?ﬂ&‘é&%mlh B TOPE expression
((d| ylam no) nmethyl) - 1 - (3 - nethoxyphenyl) -,
Clgasse%tg/sys{n ) al so known 10 as PTI-601, tranadol +
nal t r exone, Paln T) 6. (S) sibutramne ((S) - 1 - (4 -
chl or ophen - N, N-dlmethéh-al pha - (2 -
(HeMadserp ryln cguntake indvkiiaswitinseroienin or alghaatsiergic

La%ﬁt%@?é@t g%\ghohexanol 2 - ((dinethylam no) nethyl)

oxyphenyl) -, cis - (+/ - ), also known

1aSNtafamadﬁé 2ngmt gzam(si) chibroghenfyl)28R 1 Aibérd Ayl FHopyl) - 5 - ethyl
Spai n) ;

((: -3.47 ctlhycmoﬂé‘c hyRamhesaxyeipyl) 5 3kt hed bEIRZOL y 31-OhE: also
§né§lé ?\hP%‘f‘é@W\%é)m?& BV 45754 ABRANOPA A1 SERYORE,

rot oni n, naorepi nephtine and dopam ne reuptake
| nNDUFIGNINS RIESISRhutNEEW\IAR(, NIEE L, MENEAZONAN] RELIVAN,

ePEFREZRS o SEREONILY ("4 “chtor sphenyl ) - NN -

2%‘?“@1; éy%]( (S) a'2pf@g fiforo @93 bylRiReY HH civabrut AnsaR) NAethyl)
morphollne hydrochlorlde or (S)-2-(((7 - fluoro - 2,3 - dihydro - 1H - inden -
4 - yl) oxy) methyl) morpholine hydrochloride, also known as YM 35992);

3. A80426 ((R) - N - methyl - N - ((1,2,3,4 - tetrahydro - 5 - methoxy - 1 -
naphthalenyl) methyl) - 6 - benzofuranethanamine);

4. 5-HT1A antagonist (by Vita-Invest, Spain);

5. Nefazodone metabolite (by Sepracor, USA);

6. Serotonin reuptake inhibitors/serotonin 1A antagonists (Wyeth-Ayerst)

(K) Appetite-suppressants acting through adrenergic mechanisms
1. benzphetamine;
2. phenmetrazine;

3. phentermine;
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nonohydrate, also known as Sibutram ne hydrochl oride
nonohydrate, BTS 25 54354, BTS - 54505, BTS - 54524,

WKEBsA0B224, MERI DI A, REDUCTI L, RADUCTIL, REDUBTHBE008/056004

PLEI\ITY ECTI VA); 2. Venl af axi ne (cycl ohexanol ,

{1) Q/ I met hyI am no) - 1- (4- met hoxyphenyl ) et hyI ], also
4kn \?/H1 OMNP45030, Wr 45651, W 45655, DOBUPAL,
5EF,lﬁgﬂnuo| EFEXOR, EFFEXOR, ELAFAX, VANDRAL, TREVILOR);

. Venl af axi ne XR (cycl ohexanol, 1 - (2 -
6( dslhetramnrm no) - 1 - (4 - net hoxyphenyl) ethyl) -,

hydr ochl or i | so known as EFFEXOR XR, | EFFEXOR ER,
EF&M@B?H@E LP, DOBUPAL RETARD, VANDRAL

sREpMEArineFFEXOR- EXEL 75, EFEXOR XR, EFEXOR DEPOT, 85
WD 2008/ 109727 PCT/ US2008/ 056004 ELAFAX XR); 4.
Venl af axi ne (drug delivery system ORCS oral

Ofi: nl af axi ne, ORCS,
(@r W&Eﬁ gac?c‘fpesrﬁ é%bpﬁ‘@érﬂlﬁé ter!§m ne (al so known
1asBDDIgR4 (Di- qﬁepamdimlrm Butdulaemmeb <) Dx8pipr-atb(gH) Hylidene - N, N
BTS- 743%8 (1 -

- (3, dimeSyhl or ophenyl )cycl obutyl ] -2-(3-

d { f
3 o e QW gy ossn g i)

Phar mapr oj ec venl af axi ne (by
3Se(ir)aSibuiramiite;( P) Appetite-suppressant agents acting

! | hine:
1ol b AR SER eT R enal 1 ne) T eupt oke
5i NRTRH Y 2168 RIFI- 1RSSR I-NE7 (é Zﬁ)zabucpélb (3 21y odthe -2 {carboxylic

et hoxyphenoxy) phenyl met phol i ne,

noA@HES 1 (de, chiomo(-23 em&iwpg@rmdky&pmetjzvhﬁmgthyl ester,

al so known as reboxet| ne
mﬁg@rg?%'oﬂ%ﬂ%eﬁgég 5%» 4, FCE 21684, PNU 155950F,
GEWGE{‘TI@%H)&E,, VESTRA, | RENON, NOREBOX); 2.
Tonoxet i ne % gamma - (2 -
7neHM9$'ﬁPféhE§bE‘9§ hQGVQ%FF?@F%ﬁDBb%%%& ne, or

(-)-N Met hyl - 3- phenyl - 3- (o-tol yl oxy) - propyl am ne
hydr ochl ori de, al so known as LY 139603, LY 135252, LY
(MS%@@CJJ seftohipdeaptakeribhibjtionsl anted¢gdthine driagodist -

thyl am no) propylidene) - 5H -

1d|§gﬂ O(Q%é‘,;ayé%e@&%hepten - 10 - ol);

2. EMD 86006 (3-(2-(3-(4-fluorophenyl)benzylamino)ethoxy)benzonitrile);
3. SLV 301 (by Solvay);

(N) Norepinephrine & serotonin reuptake inhibitors (NSRI)

1. Milnacipran (Cyclopropanecarboxamide, 2 - (aminomethyl) - N, N - diethyl - 1
- phenyl -, cis - (+/ - ) -, or ()-cis-2-(Aminomethyl)-N-diethyl-1-phenyl
cyclopropane carboxamide hydrochloride, also known as F-2207, F-2641,
TN-912, DALCIPRAN, IXEL, MIDACIPRAN, MIDALCIPRAN, MILNACIPRAN
SR, TOLEDOMIN);

2. Tramadol, Purdue (cyclohexanol, 2 - ((dimethylamino) methyl) - 1 - (3 -
methoxyphenyl) -, cis - (+/ - ), also known as TRAMADOL, Tramadol, CR, or
Toray);

3. Milnacipran (drug delivery system, sustained release);
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4. LY 368975
((R) - N-Met hyl - 3-[ 2- (et hyl sul f anyl ) phenoxy] - 3- phenyl -

wQ@opnagsyt am ne hydrochl oroi de); (R) Conbi ned PCT/US2008/056004

norepi nephrine and dopam ne reupt ake inhibitors 1.

4di ﬁﬂﬁ%??’%? ?1(%)) I\i\nm%wa o %)heny étha@.{fgéébwﬁo% as

b -
501 ) 9&'%"&. *%‘Wa%ﬁ o EPI):2

2. thiophepes seRyiasine yrkogharidel aise kB@wn r$§) )Y 248686 (Bilexetine

R BT PGeRo2 & Ko 28 LE gLl yg 280700 Y -

152518, 1 Y36 29808908y 10R8586PCY/- UMMy 0560064483, LY -
Hydr oxy bupropi on (aI so known as buprop| on, R, or
R—%@Kﬁ%&)l on); 4. (-) Didesnethylsibutranine (also

Sn@%reﬁspéi)tr &Q%SIS@%@KL@ bm%Q9Né§}/%P%ropylmethyl) 4,5 -

( U Oy 3 au) )duh;fdr()ﬁ) Nbaphahormixt néthbyclokexanoptake
{ZI bi tor and neur ot ransmni ttgsnygnt a

@I{ﬁﬂ@ﬂ@glmo)(f(lgt yl)crﬂ okduMshesy Tt H g /?]t)LS %abso_known

y'és P’TYBO’I ﬁ'am@dolﬂ'n@%%'n%t Pyl ne, al so known as
EPTI L Z TE, SETQUS,

GMG(BC)RFFbUtI;amme (£S) MCH (228hiotophgryl)-- PﬂJ Noerdimlethnw F plpha> 2 -
thyl - 6 - [ in:- 1-.yl) - 3a,7a -

o WP sV BB e e, or -

4-trgmid o;pd'tgmg 2 -(3 -

7[ 21-3 d]%tg:l m |n£%h€dgggﬁ?(%r}?ld2e Emfgﬁg%;d]ﬁha mhy%& 3

((methquphenxl)r cis y (t/ -3, alspH@Qy\m as framagdob Goraragnid);

St N9 DN PRE AT HPA9E (1) combi ned serotonin

of e8[33006 LLDimsth@achind Gethyl-Sc@ptiaxyBsh 2ssyeiobiusan-1-
E- 5296 (kgy(/mgs(?eve Sglal n); 2. WE- 6276 (Ev)y Est eve,

spyiGyplopgntanoiga2 (pyridine, 4 - (4 - fluorophenyl) -
- (4-(1H-201,24-
@r?%(?g]% gné@éu@%%ﬁqgﬁ,yl) -,(2 - gydroxy -1,2,3 -

propanetri carboxylate (1:1)); 4. E 5826 (citrate salt
rotransmtt %Lbators Wi th
ke inhibitors

(oSSR S P EPRTIR AR HEPAR A ESUPtD

1. Sibutramine (cyclobutanemethanamine,1 - (4 - chlorophenyl) - N, N -
dimethyl - alpha - (2 - methylpropyl) -, or 1 - (4 - chlorophenyl) - N, N -
dimethyl - alpha - (2 - methylpropyl) cyclobutanemetha namine hydrochloride
monohydrate, also known as Sibutramine hydrochloride monohydrate, BTS —
54354, BTS — 54505, BTS — 54524, KES - 524, MERIDIA, REDUCTIL,

RADUCTIL, REDUCTASE, PLENTY, ECTIVA);

2. Venlafaxine (cyclohexanol, 1-[2-(dimethylamino)-1-(4-methoxyphenyl) ethyl],

also known as WY 45030, WY 45651, WY 45655, DOBUPAL, EFECTIN,
EFEXOR, EFFEXOR, ELAFAX, VANDRAL, TREVILOR);

3. Venlafaxine XR (cyclohexanol, 1 - (2 - (dimethylamino) - 1 - (4 -

methoxyphenyl) ethyl) -, hydrochloride, also known as EFFEXOR XR,||
EFFEXOR ER, EFFEXOR XL, EFFEXOR LP, DOBUPAL RETARD,
VANDRAL RETARD, EFFEXOR-EXEL 75, EFEXOR XR, EFEXOR DEPOT,
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25 inhibitor activity 1. Pirlindole (1 H - pyrazino
(3,2,1 - jk) carbazole, 2,3,3a,4,5,6 - hexahydro - 8 -

wWoreaoAtd9727 al so known as CAS- 125, Pyrazi dol, pPCHER2008/056004

LIFRIL, |MPLEMENTOR); 2. NS-2330 (by NeuroSearch,
De : 0 3. VANFH36 (by Vita-Ilnvest, Spain); 4.
DAL i (by pai n)

4 2véAaBsaTy | d?l;f%h% s - GRS bFal r&hhﬁhé&/raé%gg Rt known

yl am no) phen et hanone C- 75 (Fatty acid
syas Werlataxing, KVRo: orgFE)@g)BOEJ%? 109727

it %ﬁqui%wé?(a'?ﬂ&w%e%%QiDﬂécP&l%ﬁ'm.e‘t@éibﬁ?raFnine—

mssb or); 2 - (3 - (trifluoronethyl) phenyl)
Iam no ester) 5 (X) S 100B_( Neurotrophic
6f a@%grm (1 ﬂﬂréﬁ -Bighierophenidienauiyl-gr(dt ei n f uncti on

Gy oDl RN e, Aol e AR IBEE G 6247
7deDesmethydgen|sfagimeaby Sepracdry| andu one); 15 (BB)

Testosterone (cc) Anabolic steroids (eg, oxandrol one)
20 (DD) Steroidal hornones (EE) Amylase inhibitors

(Ig: REPgﬂhy g@?égéa'ﬁt %ﬁ@ﬂﬂs%o’i/n?s H@Jﬁ%sdop?a?n h%echamsms

retin antagonis Urocort
1anfpgopr@tiege;30 (ii) Bonbesin agonists (,,) l\/bdul ators
of protein kinase A 88

(Q) Selective norepinephrine (noradrenaline) reuptake inhibitors

1. Reboxetine ((2S) - rel - 2 - ((R) - (2 - ethoxyphenoxy) phenylmethyl)
morpholine, or morpholine, 2-[(2-ethoxyphenoxy)phenylmethyl]-, (R,S)-,
methanesulfonate, also known as reboxetine mesylate (USAN), FCE 20124,
FCE 21684, PNU 155950E, EDRONAX, PROLIFT, VESTRA, IRENON,
NOREBOX);

2. Tomoxetine ((gamma.R) - N - methyl - gamma - (2 - methylphenoxy)
benzenepropanamine, or (-)-N-Methyl-3-phenyl-3-(o-tolyloxy)-propylamine
hydrochloride, also known as LY 139603, LY 135252, LY 139602);

3. Hydroxynortriptyline ((E) - 10 - 11 - dihydro - 5 - (3 - (methylamino)
propylidene) - 5H - dibenzo - (a, d) cyclohepten - 10 - ol);

4. LY 368975 ((R)-N-Methyl-3-[2-(methylsulfanyl)phenoxy]-3-phenyl-

propylamine hydrochloroide);

(R) Combined norepinephrine and dopamine reuptake inhibitors

1. Bupropion (1 - (3 - chlorophenyl) - 2 - ((1,1 - dimethylethyl) amino) - 1 -
propanone, also known as bupropion hydrochloride (USAN), bupropin,
amfebutamone, BW 323U, WELLBUTRIN, QUOMEM, or ZYBAN);

2. GW 320659 ((2S - (2alpha,3alpha,5alpha)) - 2 - (3,5 - difluorophenyl) - 3,5 -
dimethyl - 2 - morpholinol hydrochloride, also known as 1555, 1555U88, BW
1555U88);
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WO 2008/ 109727 PCT/ US2008/ 056004 ( KK)
Corticotropin-releasing factor mnetics (LL) Cocai ne-

w@e@samobet am ne-regul ated transcript m neti csSPCBUSING/056004
Cal ci toni n-gene reI ated pepti de mneti cs (NI\I)

ents usef ul

tidi
ooty Bl kS0 BRonREb SR Ry ol R ARPDe
410 %mggi;ﬁgeg%@sm%%%%d I(dewjﬁs ($') mlﬂe%egﬁl's]bﬁ%mtne

H NHz CN / N Banyu/"Mer ck
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/1 F 15 Novo Nordisk IV 89 WO 2008/ 109727

PCT/ US2008/ 056004 O r4-NY ONS H

(8) Mixed norepinephrine reuptake inhibitor and other neurotransmitter

antagonists

Zotepine (2 - ((8 - chlorodibenzo (b, f)thiepin - 10 - yl) oxy) - N, N -
dimethylethylamine, also known as LODOPIN, NIPOLEPT, ZOLEPTIL,
ZOPITE, SETOUS, MAJORPIN);

MCI 225 (4 - (2 - fluorophenyl) - 2 - methyl - 6 - (piperazin - 1 - yl) - 3a,7a -
dihydrothieno (2,3 - d) pyrimidine, or 4-(2-Fluorophenyl)-6-methyl-2-
piperazinothieno [2,3-d]pyrimidine hydrochloride hydrate);

A 75200 ((R*, R*) - (+,-) - 3 - phenyl - 1 - ((6,7,8,9 - tetrahydronaphtho (1,2 -
d) - 1,3 - dioxol - 6 - yl) methyl) pyrrolidine);

(T) Combined serotonin reuptake inhibitors and sigma receptor antagonists

1.
2.
3.

E-5296 (by Esteve, Spain);

E-6276 (by Esteve, Spain);

E-5842 (pyridine, 4 - (4 - fluorophenyl) - 1,2,3,6 - tetrahydro -1 - (4 - (1H -
1,2,4 - triazol - 1 - yl) butyl) -, 2 - hydroxy - 1,2,3 - propanetricarboxylate
(1:1));

E 5826 (citrate salt of E-5842);

(U) Other neurotransmitter modulators with serotonin or norepinephrine uptake

inhibitor activity

Pirlindole (1H - pyrazino (3,2,1 - jk) carbazole, 2,3,3a,4,5,6 - hexahydro - 8 -
methyl -, also known as CAS-125, Pyrazidol, pirazidol, LIFRIL,
IMPLEMENTOR);

NS-2330 (by NeuroSearch, Denmark);

VAN-H36 (by Vita-Invest, Spain);

UR 1827 (2-(1-Benzylpiperidin-4-yl)-1-[4-(5-methylpyrimidin-4-

ylamino)phenyl]-1-ethanone);

(v) C-75 (Fatty acid synthase inhibitor)
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Ip", O S Astra Zeneca gl ucoki nase acti vator
Anti -di abetic agents include RXR nodul ators such as: 5

w@ 1008hewar otene (4 - (1 - (3,5,5,8,8 - pent anek¢ilyUS2008/056004

5,6,7,8 - tetrahydro - 2 - naphthal enyl) ethenyl)

benzoi ¢ acid, known as TARGRETI N, TARGRETYN,

TARGREXI N, al so known as LGD 1069, LG 100069, LG 1069,

WPS 1589, (L P EpheRIyl é’&et&mﬁ‘d eyl Behz?o é‘%bfézlz 2 -
( g§ 3) A 432229 (ﬁq y)( 03 W) | (

al so known

Al_mrrethgm 2n (BT (tra‘wmromethy@mfmwh))ethylaynlm@@tmwmt@mm
324); (5) LG 100754; (6) LY-510929; 15 (7) LGD 1268
(6 - (1,1,4,4,6 - pentanethyl - 1,2,3,4 - tetrahydro -
oa)asrntdmwr\?eurovbpmelf@ab p- 1- yl) nicotinic acid,
known as ALRT 268 or 100268); and (8) LG 100264.
Anti -di abetic agents also i ncl ude thiazolidi nedi one

2 ulin sensitizers,
(ﬁﬁé ﬁﬁggégéasedogppﬁﬂg ?”Yﬁgﬁ"gﬁ resi stance by
enhanC|ng the effects of insulin at target organs and
ues Re foll ow ng agents are known to bind and
95¥¥S¥’€”m98P@§F receptor peroxi sone
prollferator acti vated receptor-gamma ( PPARy) which
i ncreases 25 transcription of specific
(MasulAndrogssonsi ve genes. Exanpl es of PPAR-gamma

t t hi | i di nedi h 1
oei gl L adane (EMHOOPIRIION B Re one. 5 - ((4 - (2 -

(rret hyI - 92 - I@héhyél*dé‘phéﬁﬂr@@tbrorﬁatdi@ré)@tw@@jé\)/dﬁaémt hyl')

(2) - 2 - butenedioate 1) or
(rret I®yipcholgndiane 008/ 109727 PCT/ US2008/ 056004 2 -
pyri di nyl am no) ethoxy) phenyl) nmethyl) - 2,4 -
t hi azol i di nedi one, known as AVANDI A; al so knovvn as
(BRL 4%6steBRe 49653C, BRL 49653c, SB 210232, or
rosiglitazone mal eate); (2) pioglitazone (2,4 -
thi azolidinedione, 5 - ((4 - (2 - (5 - ethyl - 2 -

&% T A¥blic steroids (eg, oxandrolone)
(DD) Steroidal hormones

(EE) Amylase inhibitors

(FF)  Enterostatin agonists/mimetics
(GG) Orexin/hypocretin antagonists

(HH)  Urocortin antagonists

(I Bombesin agonists

(JJyModulators of protein kinase A
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5 et hoxy) phenyl) nethyl) -, nonohydrochloride, (+ - )
-or 5- ((4- (2- (5- ethyl - 2 - pyridyl) ethoxy)
w@k@sgtbY2het hy) - 2,4 - thiazolidinedi one, knOREI/HS2008/056004

ACTCS, ZACTOS, or GLUSTIN;, al so known as AD 4833, U
72107, U 72107A, U 72107E, .pi oglitazone hydrochl oride
(Rsaloriogtipinrelsernganer metdr s (13, 277 i hydro |
6 - hydroxy - 2,5,7,8 - tetranmethyl - 2H - 10 1 -
benzopyran - 2 - yl) nethoxy) phenyl) nmethyl) - 2,4 -
(tlhCagained pnd @nphetamineorag LiaielOBOACTIPIRETNRNAY, ROMOZI N,
or PRELAY; also known as ClI 991, CS 045, GR 92132, (R
92132X); (4) isaglitazone

5 %) ffal&ifcﬁﬁrﬁ-génélrylgtapb@psﬁdé mMrhBGew] - 2- napht hal enyl ] ne
thyl]-2,4- thiazolidinedione or 5 - ((6 - ((2 -
fluorophenyl) nethoxy) - 2 - naphthalenyl) 15 nethyl
s s Aisart il Jidi nedione or 5 - (6 - (2 -
($wﬁoj%%%%g@?§§b§ﬂnaphthaIen - 2 - ylnmethyl)
thiazolidine - 2,4 - dione, also known as MCC- 555 or

oglitazone); .and (5) 5-BTZD, 20 Additionally, the
d:tgﬁg?%%ﬁ&sﬁ%ﬂ' rﬁ%roﬁﬂér@éntf'ﬂ%ft'o%ler%gy Pﬂ‘é‘@l F?rﬁs%réquY%ri‘tB”n'QC'Ude
i i ade «but are not limted to: (1) JT-501
10 g'“COK"%'%ﬁ%é%lil?%gl\lﬁ%dzé;, PNU- 716- NET- 0096, or PNU 182716:
(4 - (2 - phenyl -
phenyl - 4) nethyl
diioxot hi azolidin - 5 -
gi f1 uor omet hyl)

i soxazolidine - 3, 5 - dione, 4

5 - methyl) - 1,3 - oxazolyl)

-); 25 (2) KRP-297 (5 - (2,

ylmethyl) - 2 - methoxy - N

benzyl) benzam de or 5 - 4

thiazolidinyl) nethydde nmet ho¥y?- N - ((4 -

(trifluoronmethyl) phenyl) methyl) benzam de); and

(3) Farglitazar (L - tyrore?8-14¥5 (2 - benzoyl phenyl)

- 0-(2- (5- nmethyl - 2 30 phenyl - 4 - oxazolyl)

ethyl) - or N- (2 - benzo&kphenyl) - 0-(2- (5 -

methyl - 2 - phenyl - 4 - oxazolyl) ethyl) - L -

tyrosi ne, or GA570 or a-26 70). O her

anti-di abetic agents have al s@"'been shown to have PPAR

modul ator 91 WD 2008/ 109727 P 32008/ 056004

activity such as PPAR gammm, MR ganma, and/ or PPAR

del t a/ gamma agoni st acti vi t y\ anples are |isted

bel ow. (1) AD 5075; (2)£5N 19’02F((+ -) - 5- (4 - (5
%’zﬁ

2
(D

- Methoxy - 1 H - benzi - 2 - yl et hoxy)

Banyu/Merck glucokinase activator

o
S

peasy

Novo Nordisk IV
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5 benzyl) thiazolin - 2, 4 - dione hydrochloride, or
Cl 1037 or CS 011); (3) CLX-0940 (peroxisone
WEe@Bi6%eat or - acti vat ed receptor al pha agoni stP¢T/US2008/056004
per oxi some proliferator-activated receptor gamm
agonist); (4) LR-90 (2,5,5 - tris (4 - chlorophenyl) -
1,3 - dioxane - 2 \Z{r boxybi ¢ geid, PPARdeltaly
agoni st); 10 (5) Tul ari k_( PRA Ia@oﬁb@m); (6) CLX-0921
(PPARy agonist); (7) 2698 (PPAR agonist); (8)
GW 409890 (PPAR agoni s (9) GWM 7845 (PPAR agoni st);
15 (10) L-764406 (PPAR agonist); (11) LG 1 01280
(PPAR agonist); (12) L 156 (PPAR agonist); (13)
Ri sarestat (CT-112); (14) (YM 440 (PPAR agonist); 20
(15) AR-H049020 (PPAR agoni s (16) GW 0072 (4 - (4 -
((25,55) - 5 - (2 - (bis (p | methyl) amno) - 2 -
oxoethyl) - 2 - heptyl - 4 - oxo - 3 - thiazo lidinyl)
butyl) benzoi ¢ aBstd ; Zer{elh) gl KINSt4Ac\@IB544 or
GW 409544); (18) NN 2344 (DRF 2593); 25 (19) NN 622
(DRF 2725); (20) AR H039242 (AzZ-242); (21) GW 9820
ArftiidnaBéso agér?t@m%é%@? H‘édulét@rss&tﬁﬂé@y' phenyl) - 0 -

am no)

(§ FooeraBneL o -3, LB 8 pn Rl B aiirahyEro - 20

bR TaBy Bhdeinadc acfolggh as TARGRETN, TARGRETYN,

t rTARGREXININ$0 kibewZ &8 LEPD Ai0890LG B30060 1L G31669,4.DG-1069,
- _benzoxazolyl) - N - nethyl am no)

etlh@ﬁ% R@i&ﬁf}ﬂ? , 2 (S) - (2, 2, 2 - trifluoroethoxy)

BN 5uBeRitd927 pers uszoos oseooa o

(BeAGOK 4320 Ydlse khgivarasnAl) REt-H@04) AGNHpDR4 -AIRT 2:326; ALRT-

tréﬂ uO(?FrLoGeISq%éyg , (al phaS) -, PPARal pha/y agonist);

(4) LGD 1324 (ALRT 324);

(5) LG 100754;

(6) LY-510929;

(7) LGD 1268 (6 - (1,1,4,4,6 - pentamethyl - 1,2,3,4 - tetrahydro - naphth - 7 -
ylcycloprop - 1 - yl) nicotinic acid, known as ALRT 268 or LG 100268); and

(8) LG 100264.

Anti-diabetic agents also include thiazolidinedione and non-thiazolidinedione
insulin sensitizers, which decrease peripheral insulin resistance by enhancing the
effects of insulin at target organs and tissues.

The following agents are known to bind and activate the nuclear receptor
peroxisome proliferator-activated receptor-gamma (PPARy) which increases
transcription of specific insulin-responsive genes. Examples of PPAR-gamma agonists
are thiazolidinediones such as:

(1) rosiglitazone (2,4 - thiazolidinedione,5 - ((4 - (2 - (methyl - 2 - pyridinylamino)

ethoxy) phenyl) methyl) -, (Z) - 2 - butenedioate (1:1) or 5 - ((4 - (2 - (methyl -
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(24) L-796449 (PPAR al pha/y agonist); (25) Fenofibrate
(Propanoi ¢ acid,

wQ@2q084¢%2Thl or obenzoyl ) phenoxy] - 2- et hyl -, 1- BCT/US2008/056004
mat hyl et hyl ester, known as TRI COR, LIPCOR, LIPANTIL,

ID L .M CRO R ha GWN.9578. PAR
aI thaﬁ'Sma&ﬂ'?O%@’ﬁ; &/@ kWyA'R?% % 3 Ci‘ley known
(289 AN ARG RES BRI hgeé@ 3@9)495@,@; B@@«ﬂg%sc SB
( PPARy agoni stR (30) LY-30051Z (PPARy agonist);

(3210232, oomsagztegome,\lmaleats)m (32) VDO 52 (VDO 52);

éié‘ég#‘%&ﬁ%@. s BSTTBaR8, §- eeB5 AN & v

- t -
o e P oo B -

5 %thyl 82 = W@@Y'bﬁVWM) phqnyl) A@MOR ényth)azé’{'%'@ﬁwoﬁe known as

T T
BERR AT 08 PRSI Efo ke ESAIATRS, U721 26ed,

L DR 10769, U 7RE0BE, pla@ltéﬁéﬁéﬁ)/dro@hd)rm (UBANRV 1 536
(LERUSTIS (Rre(Tb U AL SRS [ BritbiaoR: Seus. B tedmetnyl - 2H -
t0] -

(heD)I(gEbggob g@'d%hélz oxy%(pg%ngrﬁot eh%ﬁt 3?403 thiazolidinedione,
phlomybmaasNOSCBL( REIZULIB) HOMOﬁlNQOSPRH.A(Y;’;)alsﬁ knogeas Cl

SRRl 08 o Bt B 70 5070 (R e N - (2 -
(4)4|sag|6t§26rb@wl)r%t[|[ell[()z fﬁfdﬁ@&’(é’r)ylﬁrﬁétﬁbiﬂ =2- Naphtﬁq&enyumethyu 2,4-

net h anmoni um ¢

knm\vavzogémmonn <ZO‘579§(60r((2\Zﬂu@’_pmenm)n%jh@é)@ge?n naphthalenyl)

h I

Pr BEFIR 2 plihodbie ofs, 1R P droroverpyigiy peghthalen - 2
pi c@higtiajipihiaaoniathd - 34lf aiode( dlaaa@uoum VT HB358)r;

(8) KP 102 organo vanadi um compound) ; (9) chromc

pol§Qd lgarq ’t@n 93 WO 2008/ 109727 PCT/ US2008/ 056004
(é)IQ)BT%_asm um channel agoni st NN 414;

Additionally, the non-thiazolidinediones that act as insulin sensitizing agents

include, but are not limited to:

(1) JT-501 (JTT 501, PNU-1827, PNU-716-MET-0096, or PNU 182716:
isoxazolidine - 3, 5 - dione, 4 - ((4 - (2 - phenyl - 5 - methyl) - 1,3 - oxazolyl)
ethylphenyl - 4) methyl -);

(2) KRP-297 (5 - (2, 4 - dioxothiazolidin - 5 - yImethyl) - 2 - methoxy - N - (4 -
(trifluoromethyl) benzyl) benzamide or 5 - ((2,4 - dioxo - 5 - thiazolidinyl)
methyl) - 2 - methoxy - N - ((4 - (trifluoromethyl) phenyl) m ethyl) benzamide);
and

(3) Farglitazar (L - tyrosine, N - (2 - benzoylphenyl) -0 - (2 - (5 - methyl - 2 -
phenyl - 4 - oxazolyl) ethyl) — or N - (2 - benzoylphenyl) - O - (2 - (5 - methyl -
2 - phenyl - 4 - oxazolyl) ethyl) - L — tyrosine, or GW2570 or G1-262570).

Other anti-diabetic agents have also been shown to have PPAR modulator
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(11) YM 268 (5, 5 - nethylene - bis (1, 4 -
phenyl ene) bisnethyl enebis (thiazolidine - 2, 4 -

wa@lt@ea)9721 12) TS971; 5 (13) T174((+-)-5- (2, 4 PCT/US2008/056004

di oxot hi azol i di n-5-yl met hyl ) -2-(2- napht hyl et hyl )

activity wc?b ?ﬁ%ﬁbamg}ﬁgﬁg{:w 693 géc{sﬁf,&lﬁ&ﬂa/g@mr&a agonist

activity. dEﬁé}hgre@rm@maé{éd wbwahydropyrrol o (2,1 - b) oxazol - 5

- one); (15) S 15261 ((- ) - 4 - (2 - ((9H -
()A rdys; 9 - yI acetyl) am no) ethyl) benzoic 10 acid

@\ RI970%(y Vot - Taz Mgtnoy 3 G- 122 Yietnbxy)
(1Bénzwtﬁlazo(n18)z R -Ih@38Aydrbehlotiak, BNOI 16@9650(9011)

hydr azi noi m norreth ) hydrazi no) acetic acid; %

(& Lzscf&ﬂ_@(p@mx'sqrn?d}rglszafﬁsorna%mquepﬁ@roﬁlaiza ﬁspms

p@?@@lé&m@%rglffera(tﬁrléctmh&ﬁ)&eﬁ)gor Zpérﬁ%ﬁ aéogf‘sﬁg?/lngglt ggéy)

(4 PRIR-90XQ2,3,854¢is (20 chidsyphdy)1-0R,3 - diddhneALT - 48bixyli¢ 26,
AM 454, (26) JTP 20993 (2 - (4 - (2 - (5 - methyl - 2
- Pﬁér%ﬂeta/v@gomﬁébzol yl) ethoxy) benzyl) - malonic

25 (27) Dexli pot 5 (R -
(ﬁgT&QHkTEFF#Vqudgﬁ%F” - yl) ( pe)nt an)él Icpgc?? (al go) known
(@pCLXR)9A M’ ggbﬁ,sgm d or (R-thioctic acid); (28)
M 170744 (2, Dichloro - 12 - (p - chl orophenyl)

(doaetahdp@s él%I?AB agardgt);BM 152054 (5 - (4 - (2 - (5 -

t hi.enyl | - 4 - yl) eth
@Eﬁ%t“ﬂ?@ﬁo (Péz‘R ?ﬂ?ﬂlsl? %3 thiazol i dine > )2 “4 o)
(gl) GW)784BQPP3@33§<MN§§1258 (5- (4-(2- (5- nethyl -
| oxazol - I) et hoxy) benzothien - 7 -

(PoreTRGA6 (FPARoasaniais © 2. 4~ 4 oney: ~(31) CRE 16336
@%heny%%a% - 5%@837”5) ( 2t hoxr) - pgén;/l §5- - 929t -
(12) LM-4156 (PPAR agonist);

(13) Risarestat (CT-112);

(14) YM 440 (PPAR agonist);

(15) AR-H049020 (PPAR agonist);

(16) GW 0072 (4 - (4 - ((2S,5S) - 5 - (2 - (bis (phenylmethyl) amino) - 2 -
oxoethyl) - 2 - heptyl - 4 - oxo - 3 - thiazo lidinyl) butyl) benzoic acid);

(17) GW 409544 (GW-544 or GW-409544);

(18) NN 2344 (DRF 2593);

(19) NN 622 (DRF 2725);

(20) AR-H039242 (AZ-242);

(21) GW 9820 (fibrate);

(22) GW 1929 (N - (2 - benzoylphenyl) - O - (2 - (methyl - 2 - pyridinylamino)
ethyl) - L — tyrosine, known as GW 2331, PPAR alpha/y agonist);

(23) SB 219994 ((S) - 4 - (2 - (2 - benzoxazolylmethylamino) ethoxy) - alpha -
(2,2,2 - trifluoroethoxy) benzen epropanoic acidor 3-(4--(2- (N - (2 -
benzoxazolyl) - N - methylamino) ethoxy) phenyl) - 2 (S) - (2, 2, 2 -
trifluoroethoxy) propionic acid or benzenepropanoic acid,4 - (2 - (2 -
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WD 2008/ 109727 PCT/ US2008/ 056004 2 (S) -
(propyl am no) propionic acid); (33) DRF 2189 (5 - ((4

WO 2(08/1697¢7 - Indol yl) ethoxy) phenyl) met hyl ) PCT/U82008/056004

thiazolidine - 2, 4 - dione); (34) DRF 554158;

20 v%ﬁ%@a&éh%%ﬁﬁs@%K%%% oD 089%8)

rri%a%"sa_cp NG £ hRtKi nase (MAPK) i nhibitors
p3 I\/APQ St :Pnul ? Z%ngg ’(}’3)5) phosphati dyl -i nositide
(24) lpiTospha(RPARIEIpDharsaganisty;ecycl i ng recept or

I nhibitors cose transporter

(%a)zﬁeanwbrgtea(%m@%mlgfagld( 2d¢- (ﬁ%@f@be@myl)phenoxw -methyl-, 1-
d

PRI, B RRTAICEE LndDiaupmRER LRt dhoro
i NAPAR alpba agdb)stphosphogl ycans (46) Gl paran; (47)

<§§>§§W §508(ERRRP étarg&%%s'a» e or insarin o
I
ﬁv\g ggﬂgpﬁ\@@g zaﬁwl somat onedi n C coupl ed

rot ‘nown as | GF-BP3, | GF- BP3,

(wmw&enexppgm/)agamw (known as V-411) or
A ucani n, produced by Biotech Holdings Ltd. or Vol que
(29l Gel96¢ RPARSag®IS gl ucose- 6 phosphat ase

hi fatt aC| d gl ucose transport
(113)@0%%3&?8% %45’&31%( coi d receptor antagonists; and
(89 |[§52.g_gogr(1|q”j 596 ose 6- phosphat e am dot ransf er ase
é nodul ators. 30 Anti-diabetic agents can

ZI)IVE@r-52 ¥PGH82)5i guani des, whi ch decreases |iver

ses. fo.

SR RS 15 BRI B

(MPIW@QNBSQQXpémXibom@ pl‘lﬁfé‘rﬁtd??@ﬁ&aﬂedjereéép’@r agbhistypr mi n

formn -

(35) bexarotene 4-01-(3,5,5,8,8 - pentamethyl - 5,6,7,8 - tetrahydro - 2 -
naphthalenyl) ethenyl) benzoic acid, known as TARGRETIN, TARGRETYN,
TARGREXIN; also known as LGD 1069, LG 100069, LG 1069, LDG 1069,
LG 69, RO 264455); and

(36) GW-1536 (PPAR alpha/y agonist).

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

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

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

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

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

(5) glycogen phosphorylase inhibitors;

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

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

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

(9) chromic polynicotinate;
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95 WO 2008/ 109727 PCT/ US2008/ 056004 Cor por ati on, or
METFORM N GR (netformn gastric retention polyner));

w@e@s(®72het f orm n hydrochl oride (N, N PCT/US2008/056004
-di met hyl i m dodi car boni m di ¢ di am de

no dr.ochl ori d al s ) as LA 6023, BMS 207150,
( Bnep EM@_‘?% 5 Additionally,

(mwm@é)es 5t AgRRyIEnd DBlgide 4al pHEmE A DR rHa®§lenebis
i nhi bitors, which "~ inhibit al pha-gl'ucosi dase.
AI(tﬁhlazgﬂldjmsiZdés@“@m)verts fructose to gl ucose,

ué:)e': g)\g del ayi ng the digestion of carbohydrates. The
g ted carbohydrates are subsequently broken down

(13) The4qut ;) r edyei ng diddtmasslid agdiyanegiywicose (peak.
10 Exanpl es of al pha- glu003|dase i nhi bitors include,
bubariitBylmsthyl) Reneqkazele); (1) acarbose (D - gl ucose, O

(14)‘%@2[’@ d@ﬁlh %e ﬁ‘g ?(% §)§(4(1:Elo(goph%nox]¥2/g1eth¥/) 7glpha - (3,
(lhzyddwhmphgl:wyl) tetr%hydmpylrmm%m -bé)lbxaz%ll )5 a?hi)mbne)D
- D - ranosyl - - - 0 - alpha - D -
G ES 35762 4bs51 4= 181 135 Horen <0 Wiy amin®) BBupaenzoic
B 5 (84% COR,
P?A%DASE&QQUM o -2 22 (el %iligti@)p% ito¥|%'3'|,ii4ia,jsethyl
- @tperi dinetri ol 1 - (2 - hydroxyethyl) - 2 -
2R (2al pha, 3beta, 4al pha,
<é@é@%@§¥§?b@%@m SfR, 5(5) Y (Ze-ahyd?ogygt hyl) -
(Z7y ARADOY oxymet hyl - 3,4,5 - piperidinetriol, also

knovvn as 20 BAY 1099, BAY M 1099, BAY-m 1099,
(BAMRUIIOR8B0; DI ASTABOL, GLYSET, M GLIBAY, M TOLBAY,

%)oxyﬁq_@gﬁéd'%%%é&ﬁo e@y@%%}(az'iné‘) a'ce(ti(:zac'T)’d-'

(Q(D) MU rossrC20h@ dﬂaﬁzmmﬁqmorNéthyﬁﬂ‘iyﬂtﬁzmo)aédﬁﬂl@ acid) -
ran l'ucop ranosyl

IR & L7~ roppetioodss 3 msinainy ey on o -
R5S) - 3,4,5 - trihyd -2 -

(Zthdar oxéﬁgg,w%q%) ) - piperidi Llyl 3/ re?)r%xy) benzoi c

(22) MX€132155 ester, aI so known as BAY o 1248 or MKC

(Eﬁﬁgﬁ&@%tlvmh I )14 (i, 4,5 ;hp: peri ?;get riol, 2 -
yt) - - methyl -, -

(é@)aA ag gbeta 4al pha, 5beta)) -, also known as
N-

eoxynojirinycin or 30 N-nethyl noranoline);
(2DPAKIB354A0gl | bose (3,4 - dideoxy - 4 - ((2 - hydroxy -

6y JTEBEEEXYTCIYI3 - B M™% henyl - 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);

(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);

(32) HQL 975 (3 - (4 - (2 - (5 - methyl - 2 - phenyloxazol - 4 - yl) ethoxy) phenyl) -
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- 2 - C- (hydroxynethyl) - D- epi - inositol or D -
epi - Inositol,3,4 - dideoxy - 4 - ((2 - hydroxy - 1 -

W@ bopdnawgmet hyl ) ethyl) amno) - 2 - C - PCT/US2008/056004

(hydroxynethyl ) - 96 WD 2008/ 109727 PCT/ US2008/ 056004
, S0 kno 71100, AO,128, BASEN, GLUSTAT,
VC%@)ST%O%Wn%FKBBPP@% gﬁt s al so include insulins
(§3')3DRF5218§J$‘3' 2(40%2S laot IncRsy1) Bthoxyh ?h@ﬁﬂ?ﬁ’ieﬂﬁﬁ%ﬁ%ﬁ(}?ﬂgme -2,

and | ong-acting insulins, non-injeéctable or in
i dwidiene) i ssue 5 sel ective insulin, glucophosphokinin

r Ltol), insulin analogues such as insulin
(éﬁéﬁfl%sﬂ\%% h m nor differences in the natural am no
(35) DRse[qpempe and small  nolecule mmcs of insulin

insulin mne and endosone nodul ators. Exanpl es

(@1)0%&@109%3'-39@1 bICUX RPPAPRGEX OB B ota; 10 (2) LP
RfPaprdn e g ABRIBs °s') |

S, S') vanadium (4)
(BB pmitogemaptvated fpmlam kmasﬂa I (MARBBInhiditors aspartic

F’%’w& % B28- Asp-insulin, also known as insulin X14,
PX S BI D, NOVOM X, or NOVOLOG); (5) insulin
oxotetradecyl) - L -
(?@tﬁ%%ph(af%]?%oéﬁ%trg%wafgl_ 29B) - Insulin or NN
(80pinsul(reledyaling recepiarpnbb{to@8B - L - lysine - 29B - L
roline human insulin or Lys(B28), Pro(B29) human
<4h§9JPmseaHav%f¢°rtegﬁ§@°9Ham as 1ys-pro insulin, LY
(&N5R85.0, allaloMalsOG H U MALOG M X 75/25, or H U MALOG
M'X 50/50);(7) insulin glargine (human (A21 -
(wmﬂasma cﬁ:ﬂ]diﬁerangiahiﬂmantimm{%)r t) Antagpnistsul in 20

K. LAl 8) | li

ETadiRend BRI Thirth VRLBE /PR OGSs  known as.
(ngghg lyean$L TRALENTE; (9) Insulin Zinc suspension
te), a 70%crystalline and 30% anor phous insulin

(é@)s@eiﬁ)@ram al so known as LENTE ILETIN I, HUMULIN L,
(% %? QLIN L; (10) HUMULI N 50/50 (50% i sophane
slﬁ 50%i nsulin injection); (11) HUMJLIN 70/ 30

(4§ﬁ%’bet%@mhangrat|6ﬁuh¢tar ‘NPH and 30% i nsulin injection),
al so known as NOVOLI N 70/30, NOVOLIN 70/30Q PenFill

(4)iosylie potesbating tacton (R osmsuiinpotertiating fagtepAdine
(SO oMM e cdt A With rldiNg ' rote MRS Rhdlvn 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;

(53) fatty acid glucose transport protein;

(54) glucocorticoid receptor antagonists; and

(55) glutamine:fructose-6-phosphate amidotransferase (GFAT) modulators.

Anti-diabetic agents can further include biguanides, which decreases liver

glucose production and increases the uptake of glucose. Examples of biguanides

include metformin such as:

(1) 1, 1 — dimethylbiguanide (e.g., Metformin — DepoMed, Metformin - Biovail
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NOVCOLIN N PenFill, NOVOLIN N Prefilled, HUMULIN N;

(13) regular insulin injection such as ILETIN II
woe@anen727 NOVOLI N R,  VELOSULI N BR, NOVOLI N R RenB1008/056004

NOVCLIN R Prefilled, HUMJILIN R, or 97 WD 2008/ 109727

PRS0 SRR oA R by 08 SRR B S b anc

(Q)Ernb?féﬂrﬂrrn HyHrocllbABE NN Qﬂﬁfé‘ﬂ%/llﬁﬂﬂo@ibéﬁbdnﬂﬁid%,d@lamlde
i'nsulin secretion nodul ators such as:

gl meagbydrockierigepalisadnown@sl-A)6023d BMS 2Ry #e.i Gk CORHAGE,

gl uc pic peptide (@P) and its mnetics;

1Ogr(§;8g@§|aia‘#tgggol ts mnmetics; (4) dipeptyl protease

(DPP or DPPIV) inhibitors such as (4a) DPP 728 or LAF
(2 - pyrrolidinecarbonitrile | -

AQ@Hgnallyz antlﬂyatpqugggntgmqlﬁge @Iph9fglu%gﬁ| @g@ﬂt?rs) which
mhivit 2RISR, ATTE-gluSoa e o uete® g afehte ey

delayingptheREgeStior( o carb()BNrate(s( ZHhe G)ligestzd-caabomgdrates are
3 - thiazolidi g%% [urmrate ;

subseq%%’ybrgtegggwptlwlb% gH];“;pduciqg shegpgst-prandial glucose peak.
Exampl%ﬁg; g@ﬁ?r u&%‘?d’éé?é)l ﬂﬁtgrs( @g{uo“e‘?bﬁ?%%ﬁ é&t lirfifdPo: 20

e pyrroli yr);
(1) acarhosd ky |- |g§;tmp$|ena i honadide@ar bbxy{(hBes and

P albha 5Pt 62 i A 2 5 BRI ik Gyt - 2-

I -
B ppsticiern oS APnanD S8leghiempey 2§5u§4§ﬂ 3)‘% elpna

anPaghweanysanesyh- - A)( BIgDEBOWaRe AB)- 1,| ya@o%%t%’w g-
168 GOCLERY DORERE G RN RSAT B, or
acRSErROSE);

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

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

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

(5) MOR 14 (3,4,5 - piperidinetriol, 2 - (hydroxymethyl) - 1 - methyl -, (2R -
(2alpha,3beta,4alpha,5beta)) -, also known as N-methyldeoxynojirimycin or
N-methylmoranoline); and

(6) Voglibose (3,4 - dideoxy - 4 - ((2 - hydroxy - 1 - (hydroxymethyl) ethyl) amino)
- 2 - C - (hydroxymethyl) - D - epi — inositol or D - epi - Inositol,3,4 - dideoxy -
4 - ((2 - hydroxy - 1 - (hydroxymethyl) ethyl) amino) - 2 - C - (hydroxymethyl) -
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30 Well-known anti-diabetic agents include insulin,
sul fonyl ureas, biguanides, neglitinides, Ad's

W@ 200phe97¢d ucosi dase I nhibitors; e.g., G yset),PERPBER008/056004
al pha agoni sts, and PPAR gamma agoni sts, and dual

roT R s0RN caob a4 OBvanh T2 BASENC R U AT VigarsraT

i nclude bile acid sequestrants, fibric acid
derivatives, nicotinic acid, and HM3CoA reduct ase
Antikdipbetis @gerSp@ctscr i%“@ﬁdﬁﬁﬂﬂw sUahcAIRgUArari shorisaetingas

ntermefalgacid encfihoeltg b rigsiab kg 4Ein vsue

Se|eCtIV¢(¢W@|IKOﬁM@Op SespHoRiniNgD ahirofhositaN dingXlireadgegués easitas insulin
forns thereof, such as ADX-1 59 (extended rel ease

moleculpg yitht rgtr]Qﬁ)dlfferggcqge|n| theatiyabaminp acigsesivesee and small
moleculglhg@ﬁjlﬁéef n*ébﬁﬁ’ﬁhgul|H‘Rﬂhgtlcﬁhgngﬁhaﬁé%ﬁmlgtﬁ)ry Examples

pressure‘l owerin
include, ditiardypelimieditore agents, 10 such as
i ot ensin-converting enzyme (ACE) inhibitors
(®A§@Lﬂ)r| |, Altace, Captopril, Lotensin , Mvik,
(Mapp 'O pot, Prinivil, Univasc, Vasotec, and Zestril),
adr ener g| c bl ockers (such as Cardura, D benzyline,
(3MSR eb,- 2yt roxapisMi1ni mﬁ’rmtislinea;acbddimlczatoleﬁ, &' plrearfaokiun,

B RO S5Pert U T Eh st i epE b crsiaid Bk A B8 & ipsuin, also
Calkrﬂﬂ/vn ganeRma. X (anKiazen, ﬂ@wmrﬁ) NEOVENIX, or NOVOLOG);

DynaCrc, 15 | soptin, N notop, Norvace, Plendil

(@)n@salnrudgtermr Giaman 298 - (h@féﬂ -w@zﬁedew\acbrlysamw) (1A -

art 2o Bt LSS AN W pr o, cozaar, and

(@ ipgaim lisgret(egnir eneys,;n@ pbBcker prdlipedtunasn B@Uﬁ@%ys(BZS)
Bl ocadr en Brevi bl oc, Cartrol, |nderal

Ker
LabE(BRY) humradrein analed 2150 KBewR @srys- pﬁfpfrtﬁulmLY 24Ras5,

Izﬁﬁur Oéaﬁﬂﬂ\él Q%Trﬁ/”l sor%5 8&2%@%'7 a%ose 5‘?%eéjket SR

(N MBoHnglrda,rglhlet(hom@nr(Azml -tglypdinenddd - Spyiaipe, BB - mglatne) insulin

o SPGB e LRI GBRSERTEL, e =
(5’)’ In@éllrﬁjﬁné@uéﬁédsg)n G esidRld d@nré@ﬁfegfﬁ%b%owhfhs HUMULIN U

tion, a secon R-a nodul at or, "as descri bed above
|norSdeRA|hEN§)E and 25 E), may also be utilized as a

(%fhsgpré HC?%%%%H{S%Q enéei) %k&!/'%lgﬁ%%lﬂge(t %rpé 3?? amorphous
Bi ipkaih §@dpdrsish lafso3khdiih BREENTE AYE TINTE; IResA ML, or

Fl uor escence Resonance Energy Transfer (TR-FRET)
exiJOMOthtls; were perforned to exami ne the functional

(Ji(?)SIQBWLIRIf&%gBJwé% |§8ptl§élr9é”|?1$ulln and 50% insulin injection);

(11) HUMULIN 70/30 (70% isophane insulin NPH and 30% insulin injection),
also known as NOVOLIN 70/30, NOVOLIN 70/30 PenFill, NOVOLIN 70/30
Prefilled;

(12) insulin isophane suspension such as NPH ILETIN II, NOVOLIN N,
NOVOLIN N PenFill, NOVOLIN N Prefilled, HUMULIN N;

(13) regular insulin injection such as ILETIN Il Regular, NOVOLIN R,
VELOSULIN BR, NOVOLIN R PenFill, NOVOLIN R Prefilled, HUMULIN R, or
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99 WD 2008/ 109727 PCT/ US2008/ 056004 as ERR-a or
ERR-1) ligands. The TR-FRET assay descri bed herein

WO 2008@eb7eh the conformation of ERRL for bi ndi PQr/iUg2088/056004
co-activator peptide: when a test conpound binds to

its.c nforrration, it can disrupt the

bﬁ?gﬁlarbﬁé@ﬁé&g&c%q or peptide. The conponents
(q)i)Am,@Dhormgeneous secondary assay included: the 6Hi s

agged- ERR1 LBD, a GST-| abel ed-hSRC2 co-acti vat or

(i)’@ﬂy éPrba2; and a fluorescent donor/acceptor pair
nternational htrf/bioassays (Bedford,
AP E P g i

an a- GST Europium Cryptate (Eu) | abel
(8ndTRN 748k s- XL665 (al | ophycocyanin) fluorophore. 10
For TR-FRET neasurenents, the reaction was buffered in
25mM Tris pH 8, 2.5nmM Hepes, 20mM KCI, 1 nmM DTT, and

ARSI 90 400 o Gl S SR RRA B

(SDgiNba@n-nke/pEpt@ 1q@LPZ1 pamdvitXInfififeticReact i ons wer e

Blagrese eSS daputad oL yiertom o1 "'

(B Srhie dﬁ%’%ﬁ?%[ r 15 Devices Sunnyvale, CA). As a
met

t1 me- reso ve the sanples were excited at 340
(ﬁMlaaptyémcﬁeam(D\BB arcDFPI%IM)éWibkbmrS]sumhast both 615 and

R R 22r R R (4 PuRB g onfRBAIIE U5 8o -2
eq“atﬁyﬂﬂln%fbmlhb)?eﬂ’@‘)aarﬁiﬁagéb@@nl RnéWie a8WVRIDMP —3728, DPP -

i ndepéndent exgerlnen S ounds |isted in Tables
Il b8y, WeFe-288ked in the above assay, and they are

bl RSkt 85 e 07055 '2 0. 13 100 VO
2003 POSXIE/0PR32/0828P3(IM 604, 38) 1 203amithol HSmethyl -
pentanoyl) - 1, 3 - thiazolidine) fumarate);
(4d) TSL 225  (tryptophyl - 1,2,3,4 - tetrahydroisoquinoline - 3 - carboxylic
acid);
(4e) Valine pyrrolidide (valpyr);
(4f) 1-aminoalkylisoquinolinone-4-carboxylates and analogues thereof;
(4g) SDZ 272-070 (1 - (L - Valyl) pyrrolidine);
(4h) TMC-2A, TMC-2B, or TMC-2C;
(41) Dipeptide nitriles (2-cyanopyrrolodides);
(4j) CD26 inhibitors; and
(4k) SDZ 274-444;
(5) glucagon antagonists such as AY-279955; and
(6) amylin agonists which include, but are not limited to, pramlintide (AC-137,

Symlin, tripro-amylin or pramlintide acetate).

Well-known anti-diabetic agents include insulin, sulfonylureas, biguanides,
meglitinides, AGI's (Alpha-Glucosidase Inhibitors; e.g., Glyset), PPAR alpha agonists,
and PPAR gamma agonists, and dual PPAR alpha/gamma agonists.
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50.57 6 0.51 80.55 9 0.48 10 0.012 11 0.48 12
0.15 13 0.18 14 0.20 101 WO 2008/109727

WERBWBARDE8/ 056004 15 0.037 16 0.60 17 0. 10PCI/BSDNFES6004
19 0.12 20 0.38 21

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

Examples of blood pressure lowering agents include anti-hypertensive 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, Cardene, Cardizem, Covera-HS, Dilacor, DynaCirc,
Isoptin, Nimotop, Norvace, Plendil, Procardia, Procardia XL, Sula, Tiazac, Vascor, and
Verelan), diuretics, angiotensin Il receptor antagonists (such as Atacand, Avapro,
Cozaar, and Diovan), beta adrenergic blockers (such as Betapace, Blocadren,
Brevibloc, Cartrol, Inderal, Kerlone, Lavatol, Lopressor, Sectral, Tenormin, Toprol-XL,
and Zebeta), vasodilators (such as Deponit, Dilatrate, SR, Imdur, Ismo, Isordil, Isordil
Titradose, Monoket, Nitro-Bid, Nitro-Dur, Nitrolingual Spray, Nitrostat, and Sorbitrate),
and combinations thereof (such as Lexxel, Lotrel, Tarka, Teczem, Lotensin HCT,
Prinzide, Uniretic, Vaseretic, Zestoretic).

In addition, a second ERR-a modulator, as described above in Sections B) and
E), may also be utilized as a third antidiabetic agent, provided that it is different from
the first ERR-a. modulator.

F) Biological Example

TR-FRET Assay

Time-Resolved Fluorescence Resonance Energy Transfer (TR-FRET)

experiments were performed to examine the functional response of ERR1 (also known
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wWQ22008/10827 30 0. 008 31 0.033 In Vivo Studies BCHKRI008/056004

nouse obesity nodel AKR/'J mice are a pol ygeni c nodel

as ERR{Y, geERR -4 (R e TRRET AR p R R s hereiegtipdanthe

conforrﬁé‘ﬁbﬁ Of EFER Y st kﬂﬁdlﬁ@‘f@% d@?—ﬁlﬁtﬁ/at&f p@gﬂ%ea%ewé fé&‘?@oﬁfbound
acclimate for one week and then placed on high fat

binds todrBR1(at®Raltdrs itsipentermatioss itcaordisrap) thedvindingeofiilke ke-activator

eotoo I I el et A e b, -
tagged-BRR ¢ LB[ﬂa}/GS‘?OI@?eIdmL%RCZ\Wa@fg@g@H ;ﬁﬂy@éptﬁ)@yaﬁd)i; fluokdscent
five, prior_to necropsies, body wei

day S
donor/ae%oa@@lr erﬁUCIb%@jD DERFpBLe maléﬁﬁwsls@a%&%foay NANNSIng both

an o-G PR BT T LB o ol SRR TR apeEfadn)

fluoropHeeél ected by cardi ac puncture. Plasma was obtained by
centrifugation and used to determ ne 15 circulating
insulin levels and clinical chem stries, including

Florvr‘ﬁ F%&'e%gﬁre;rﬁecﬁté thlésrjeggtl U(He?éaSever aM ﬂ% ﬁH 8,

Kits as e furers |n ructions
2 5mM Hepesl,e&iomHIrIQCI HOAVIET ROSHR! 00377 mPBB NS 0 T6R0hal

concentp%tgv\d/j%fsc%ﬁ’g@g,%tcﬁ)S{\?enrgﬁl\}l iog EiR?QP LITESE)O%%R/I ggcl_gk%ﬂf %e%%ide, 30nM
Eu cryptate, and 7.5 nM XL665. Reactions were allowed to reach equilibrium at 25 °C
for 4-18 hours before collecting data on the Analyst from LJL Biosystems (Molecular
Devices Sunnyvale, CA). As a time-resolved method, the samples were excited at 340
nM and emission was collected for 1ms at both 615 and 665 nm with delays of 400 and
75us, respectively. Dose response curves were fitted using a hyperbolic equation and

the data reported is the average of 3 independent experiments.

Compounds listed in Tables Il below were tested in the above assay, and they
are all active modulators of ERR1.

Table ll. TR-FRET data

1
0.054
2
0.13
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Results of this study using Conpound 1 are shown in

Fig.1l and Tab
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Vehi cl e 17043 29863 Conpound 1 10 npk 15077 27984
Conmpound 1 30 npk 14425* 28540 10 Table VII: Effect

wW@Roognegseound 1 on netabolic paraneters in D O BSIUS1068/056004
treated for 18 days Vehicle 10 npk 30 npk

Tri nlvenr: An v/ dlY 174 19292 EQ*x k% O nencep (
mTTgryctr Gt Y7 OS5 129 9V St oSty
*

192 176 174 HFA (NEFA, nEq) 0.70 0,49 0.38

3- hydragxy-butyrate (x 10-5) 6.1 6.0 9.1 * LDL ng/ dL
12 12 7* 15 [106 WO 2008/ 109727 PCT/ US2008/ 056004 ZDF
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truncating the leptin receptor anglggreventing its
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results in a hyperphagi c phenotype and the rodent
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hyper gl ycem a| and Type |1 D abetes. The nodel at 7
weeks %g’ age devel ops hyperinsul ihd4i a fol |l oned by a

| oss of glucose stinmulated insulin secretion due to
beta islet fajlure. Fifty ZDF fa/fa nale rats were
IUbUi VUd dt ULSACL VVUUIKD Uf ayc dlld di I UVVUd tU
acclimate for| one week. At five ig of age the 10

ani mal29 were [si ngl e housed in ca\gﬁ in a

t enperature-controlled roomw th 12-hour |ight/dark
cycle. They were allowed ad |ibitum access to water
and food and | t hroughout the study were naintai ned on
a Puri 5008| diet. Animals wereggggged into five

gr oup ased first on glucose |evels and then at body
wei ght (average fed glucose |levels and body wei ght at
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respectively)| Animals were given Conpound 1 orally
once ggay fof 25 days in the mOidhg at 3 npk, 10
npk and 30 npk. A separate group was dosed daily with
vehi cl e. The ypehicle used for Conmpound 1 in this study
consisted of I5%WE-TEPG  30% PEGA00 and 55% water.
Food i ntake, body weight, glucose, insulin,
triglyceride and free fatty acid | evel s were nonitored
t hroughout the study usi ng,.20 ?I od collected fromthe
tail vein. At day 11 of lﬂa@&&.@%n insulin tol erance
t est

AKR/J mouse obesity model

AKR/J mice are a polygenic model of diet-induced obesity characterized by
hypertriglyceridemia and hyperinsulinemia. AKR/J mice were received at seven weeks
of age and allowed to acclimate for one week and then placed on high fat diet (45% of
the calories from fat) for five weeks. Animals were treated for five days with 3 mpk
(mg/kg) and 30 mpk Compound 1 (Example 1) given orally twice a day. Food intake
was measured at day four. On day five, prior to necropsies, body weight was recorded
and body composition was measured by Q-NMR (Quantitative Nuclear Magnetic
Resonance). Animals were anesthetized with carbon dioxide and blood was collected
by cardiac puncture. Plasma was obtained by centrifugation and used to determine
circulating insulin levels and clinical chemistries, including liver functions tests, using

commercially available kits as per manufacturers instructions. Several tissues were
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Table IV. Effect of Compound 1 (Example 1) on metabolic parameters

Vehicle 3 mpk 30 mpk
Insulin ng/mL 85+0.9 96+15| 28+0.8
Triglyceride (mg/dL) | 159-1£19.5| 160.0+18.9 | 80.0+9.8™
Glucose (mg/dL) | 1639%68| 165.0%50 | 185.0 % 10.01
FFA (Free Fatty Acids): | 0-53+0.04 | 059£0.07 | 0.41+0.05
NEFA (Non Esterified Fatty Acids), mM
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Results of this study using Compound 1 are shown in Fig. 2 and Tables V-VII.
As shown in FIG. 2 and Table VI, Compound 1 (Example 1) reduces fasting plasma
glucose following an oral glucose tolerance test. Similarly, Tables V and VII
demonstrate a reduction in metabolic parameters such as triglycerides, free fatty acids

and insulin levels versus vehicle control on a high fat diet.
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CLAI VB 17rAtfr@HP

pund @y ggh it (1)

D R2 £t 158 min

HN R1 R4
(mg/dL/1 hr) (mg/dL/2hr)
Vehicle 17043 29863
Compound 1 10 mpk 15077 27984
Compound 1 30 mpk 14425* 28540

Table VII:

Effect of Compound 1 on metabolic parameters

in DIO C57/BL6 treated for 18 days

Vehicle 10 mpk 30 mpk
Triglyceride (mg/dL) 174 123 58***
Glucose (mg/dL) 192 176 174
FFA (NEFA, mEq) 0.70 0.49 0.38*
3-hydroxy-butyrate (x 10-5) 6.1 6.0 9.1*
LDL mg/dL 12 12 7*
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50 () wherein RL is halo, optionally substituted
Cl. 4al kyl, optionally substituted Cl.4al koxy, or 10

whyasaso7k7 R2 is selected from hal o substit ut eRICT/US2008/056004

Cl. 3al kyl, cyano, halo, -C(O NH2, and

-C(OOCl. 4al kyl, alternatively R2 is |inked together
ZDRPiabetiorahmadel yl fused to the phenyl ring to
which R2 and R3 are shown attached; R3 is H, or
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rW@@hapéaggﬂ@de@QSJ\Vpezoswmmaé@lmWQdabyya s epglupee stimulated
Sstlif B@ét‘é‘ﬁbn Rie t&ihﬁatg HBOENGeOfFifty ZDP A/fhAaR ratRhetSreceived at

e laek st e STl adqure St iwesk: AbTepraek of age the
28nimalTmere singde hdusdd ol eagaslinehiengpaerak@eiconhlted room with 12-hour
ﬁdﬁ?@cf?é‘ Th @)e% GiBwe&ad I¥itunPheceds tg%tépﬁﬁ@% and

/%é 4Wer@ m?%a'eeﬂwtﬁw§08ﬂa% Qénﬂg gt \fviimgls,were sorted
Rihto §ivé igninged haxpet first o glukDstdevals and théreaybody seiht(average fed

OBcBRE el oABhy MG, <7 RORr Sl gy RReHRRTNRE Ml 282 grams,

i EeSnechyely) ?f&'ﬁ'ﬁéﬁ'$ werg green; Gompaked 1 Qrakv PAEe atd)?'YFer £g days in the

f mdrrmuagrdnehmbkj wsﬁtbkt and Be npsley separate §ouphvad dbRedddily with

RlefitR BROVEN l?s%'agrﬁr C%Mu%dcf@ﬁ@%gg; &B@EQ&T 15%VE-TEPG,
3!0%) RE@408randSé©%)w®e|3 Fgod Trakedegshiiweiobt. guease, dsulin,

Wﬁ'@lﬁiéﬁld@‘bﬁcﬁfr’@é’ a8 acié(ddels @% erimtoﬁKﬂHNb‘!?ghouk@he $hRly using

“BIHBA'E ﬂectedcfrom The téAPvel | Q\téa 11 of t%e study an insulin tolerance test
(ITT) was done to evaluate peripheral insulin sensitivity. On day 19 an OGTT was
done to assess glucose disposal rates. Body composition analysis, as judged by Q-
NMR, was done at day 0 and day 19 of the study. On the day of the necropsy the
rats were bled through the orbital sinus under CO2:02 anesthesia. Animals were
sacrificed and several tissues were collected, frozen in liquid nitrogen and stored at —
80°C. Serum plasma samples were prepared by centrifugation in EDTA containing
tubes, transferred into 96 well plates and stored at —=80°C. Results of this study using
Compound 1 are shown in FIG. 3-9 and Tables VIII-IX.

As shown in FIG. 3, Compound 1 (Example 1) reduces fed triglyceride and free fatty
acid levels versus vehicle control. FIG. 4 demonstrates a reduction in circulating
glucose levels upon intraperitoneal delivery of insulin. FIG. 5 displays a reduction in
fasting glucose levels after a 16 hour fast. FIG. 6 illustrates the effects of Compound
1 on lowering fasting plasma glucose following an oral glucose tolerance test while
FIG. 7 illustrates an increase on insulin release levels following an oral glucose
tolerance test. FIG. 8 demonstrates a lowering of fed glucose levels as well as a
reduction in Hb1Ac levels and FIG. 9 shows the effect of Compound 1 on increasing
fed plasma insulin levels and pancreatic insulin content. Table VIl illustrates the
effect of Compound 1 on body weight and food intake and Table IX demonstrates a
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Table IX: Effect of Compound 1 on Metabolic Parameters in the 26 day ZDF Rat Efficacy

Study

Vehicle | 3 mpk | 10 mpk 30 mpk
Triglycerides (mg/dL) | 608.56 | 596.33 | 402.39** | 320.94***
Glucose (mg/dL) 609.92 [ 584.88 | 549.63 545.64
FFA (NEFA, mM) 0.62 0.65 0.54 0.48
ketone (umol/L) 192.99 | 183.97 | 144.61 134.84*
cholesterol mg/dL 138.91 | 145.70 | 156.08* | 169.92**

ZDF Diabetic rat model at 0.08, 0.4, 2 and 10 mpk

Briefly, sixty-five ZDF fa/fa male rats were received at four weeks of age and allowed
to acclimate for one week. At five week of age the animals were single housed in
cages in a temperature-controlled room with 12-hour light/dark cycle. They were
allowed ad libitum access to water and food and throughout the study were
maintained on a Purina 5008 diet. Animals were sorted into five groups based first
on glucose levels and then at body weight (average fed glucose levels and body
weight at 7 weeks of age were 517 mg/dL and 293 grams, respectively). Animals
were given Compound 1 orally once a day for 28 days in the morning at 0.08, 0.4,
2.0 and 10 mpk. The vehicle used for Compound 1 in this study consisted of
15%VE-TEPG, 30% PEG400 and 55% water. Food intake, body weight, glucose,
insulin, triglyceride and free fatty acid levels were monitored throughout the study
using blood collected from the tail vein. At day 16 of the study an insulin tolerance
test (ITT) was done to evaluate peripheral insulin sensitivity. On day 22 an OGTT
was done to assess glucose disposal rates. On the day of the necropsy the rats
were bled through the orbital sinus under CO2:02 anesthesia. Animals were
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Oscggrificgdland several tissues were collected, frozen in liquid nitrogen and stored at —
80°C. Serum plasma samples were prepared by centrifugation in EDTA containing
tubes, transferred into 96 well plates and stored at —=80°C. Results of this study using
Compound 1 are shown in FIG. 10-14 and Tables X-XI.

As shown in FIG. 10, Compound 1 (Example 1) demonstrates a reduction in
circulating glucose levels upon intraperitoneal delivery of insulin. FIG. 11 displays a
reduction in fasting glucose levels after a 4 and 16 hour fast. FIG. 12 illustrates the
effects of Compound 1 on reducing fasting plasma glucose following an oral glucose
tolerance test. FIG. 13 demonstrates the lowering of fed plasma glucose levels while
FIG. 14 illustrates the effect on total pancreatic insulin release levels. Table X
illustrates the effect of Compound 1 on body weight and food intake and Table XI
demonstrates a lowering of plasma glucose and ketone levels.

Table X: Effect of Compound 1 on body weight, food intake and body composition.

Body weight change | Total food intake
(0-28 day) (0-28 days)
Vehicle 69.4 821.0
0.08 mpk compound 1 71.7 804.5
0.4 mpk compound 1 61.9 792.3
2.0 mpk compound 1 80.4 792.6
10 mpk compound 1 95.4 771.4

Table XI: Effect of Example 1 on Metabolic Parameters in the 28 day ZDF efficacy study

Vehicle | 0.08 mpk | 0.4 mpk | 2.0 mpk | 10.0 mpk
Triglycerides (mg/dL) 7.4 770 672 605 506
Glucose (mg/dL) 445 444 419 376 274*
FFA (NEFA, mM) 0.93 1.2 0.61 0.87 0.75
ketone (umol/L) 133 162 113 95* 85*
cholesterol mg/dL 113 118 119 117 121
%Hb1Ac 10.1 10.1 10.0 8.8 7.7

While the foregoing specification teaches the principles of the present invention,
with examples provided for the purpose of illustration, it will be understood that the
practice of the invention encompasses all of the usual variations, adaptations and/or

modifications as come within the scope of the following claims and their equivalents.
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1. A compound of Formula (I)

0
>Lx © Rs
HN
NS

O
(1)

wherein

R1 is halo, optionally substituted C4.4alkyl, optionally substituted Cq.4alkoxy, or
hydroxyl;

Ry is selected from halo substituted C4_salkyl, cyano, halo, —C(O)NH,, and
—C(0)O—C14alkyl, alternatively Ryis linked together to R3 to form an aryl fused to the
phenyl ring to which Rz and Rs are shown attached;

Rs is H, or alternatively Rs is linked together to R, to form an aryl fused to the
phenyl ring to which Rzand Rz are shown attached;

R4 is halo, cyano, —C=CH, halo substituted C.salkyl, —C(O)O—C1.4alkyl,
—C(O)NHa, or —S(02)—C1.4alkyl; and

Xis SorO;
or an optical isomer, enantiomer, diastereomer, cis-trans isomer, racemate, prodrug or

pharmaceutically acceptable salt thereof.
2. The compound of claim 1 wherein R1 is OH, C4.3alkyl, Cq.calkoxy, F, Cl, or Br.
3. The compound of claim 2 wherein Ry is —O—CH3 or —O—CH,CHs.

4. The compound of claim 1 wherein Ry is CF3, —C(O)NH2, CN, —C(O)O—CHgs, CI, or
Br.

5. The compound of claim 1 wherein R is H.
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6. The compound of claim 1 wherein Ry is linked together to Rs to form a phenyl fused
to the phenyl ring to which R, and Rz are shown attached.

7. The compound of claim 1 wherein Ry is CF3 and Rs is H, or alternatively Rz is linked
together to Rs to form a phenyl fused to the phenyl ring to which Roand Rz are
shown attached.

8. The compound of claim 1 wherein R4 is Br, cyano, CF3;, —C=CH, —C(O)O—CHs,
—C(O)NH_, or —S(O2)—CHs.

9. The compound of claim 8 wherein R4 is cyano, —C(O)O—CHs, or —C(O)NHa.

10. The compound of claim 1 wherein X is S.

11. The compound of claim 1 wherein

Ry is OH, Cq.salkyl, Cy.oalkoxy, F, ClI, or Br;

Ry is CF3, —C(O)NH,, CN, —C(O)O—CHs, ClI, or Br; or alternatively Ry is linked
together to Rs to form a phenyl fused to the phenyl ring to which Rz and Rs
are shown attached;

R4 is Br, cyano, CF3, —C=CH, —C(O)O—CHs3;, —C(O)NH3, or —S(0O2)—CHs; and

Xis S;

or an optical isomer, enantiomer, diastereomer, racemate, cis-trans isomer, prodrug or

pharmaceutically acceptable salt thereof.

12. The compound of claim 11 wherein
R is Cq.qalkoxy;
Rz is CFs3, or alternatively Rz is linked together to Rs to form a phenyl fused to the
phenyl ring to which Rz and Rz are shown attached; and
R4 is cyano, —C=CH, —C(O)O—CH3, —C(O)NHa, or —S(O2)—CHs.

13. The compound of claim 1 selected from
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conprising at | east one conmpound of claim1l and at
| east one pharmaceutically acceptable carrier. 10 18.
A pharmaceutical conposition of claim 17, further

o conpr©€Hag atBrl east one additional agent, drug,

medi canmend, alati body and/or inhibitor for treating,

ting slowing the progression of an ERR-a

ed di $easle. 19. The pharmaceutical conposition

cI aim 18 corrpﬁ"!sl ng at | east one conpound 15

O selected fromOOCH3 CF3 ~-g O HNCN 0 118 WO
2008/ 109727 PCT/ US2008/ 056004 O OCH3 CI HN / CF3
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17. A pharmaceutical composition comprising at least one compound of claim 1 and at

least one pharmaceutically acceptable carrier.

10

18. A pharmaceutical composition of claim 17, further comprising at least one additional

agent, drug, medicament, antibody and/or inhibitor for treating, ameliorating or slowing

the progression of an ERR-a mediated disease.

19. The pharmaceutical composition of claim 18 comprising at least one compound

15 selected from

OCHs
0

o) CF3

M

HN
X CN
0
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HN CN 5 O 21. A nethod of treating a subject
suffering fromor diagnosed with a di sease, disorder,
or condition nediated by ERR-a activity, conprising

o adm nBsteringHRo the subject a therapeutically

)L\Seffec i vepanpynt of at |east one conpound of claim 1.

di sease’ disorger, or nedical condltlon is selected
f¥om Y he gr oup céﬁglstlng of bone-rel ated di sease,

O bone formati on, cartilage formation, cartilage |oss,
cartil age degeneration, cartil age injury, ankyl osi ng
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rheumatoid arthritis, infectious arthritis,
osteoarthritis, psoriatic arthritis, reactive
arthrltls chlldhood arthritis, Reiter's syndrone,

ress injury. 20 23. A nethod

m 21, wherein the disease, disorder

sel ected from the group consisting of

ease, chronic inflammtory airway

oAT cdyyonchitis, and chronic obstructive

0 puInDnary di sease. 24. A nmethod according to claim21
wherein the disease, disorder, or condition is 124 WO
2008/ 109727 PCT/ US2008/ 056004 breast cancer. 25. A
met keg,accostiing to claim 21, wherein the disease,

[ gondition is selected fromthe group

nmet abol i ¢ syndrone, obesity, disorders

> stasis, diabetes, |ipid disorders,

o cardiovascul ar"dr'sorders, artherosclerosis,
hyper gl ycem a, el evated bl ood gl ucose | evel, and
insulin resistance. 26. The nethod of claim?21
co ing gehg nistering to the subject a

Q thnp5éﬁ tic ef fective anmount of (a) at |east one

f aim1l; and (b) at |east one additiona
ggnt 8elgcted froma second ERR-a i nverse agoni st,

3 RR-a ant age®N8: , a gl ucoki nase nodul ator, an

anti-di abetic agent, an anti-obesity agent, a lipid

| owering agent, an anti-thronbotic agent, direct

thro-sln |nggb|tor and a bl ood pressure |owering

ai df admi ni stration being in any order. 15 27.
¥, claim 26 wherein the additional agent in
gnd ERR-a inverse agonist different from
{ i®N(a). 28. The nethod of claim 26

O wherein the additional agent in (b) is an anti-obesity
agent selected from CBl1 antagoni sts, nonoam ne
reupt e |nh|botors and |ipase inhibitors. 20 29.

T3 clai m 26 wherein the additional agent in

ed from rinonabant, sibutram ne, and

A nethod for treatlng or inhibiting the

1% HERR- a- medi ated condition 25 in a

subject i n neeg thereof, conprising adm nistering to

said subject a therapeutically effective anount of at
| east one conpound according to claiml1. 31. A nethod
for treatingryprediabetic condition in a subject in
need/theyeof, conprising admnistering to said

a 3r apeutically effective anobunt of at | east
NH,
O
o OCF4 CFs
8 0
HN ?
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O
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about 0.1 ng/dose to about 5 g/dose. 125 WO

2008/ 109727 PCT/ US2008/ 056004 33. The nethod of claim

32 wherein the therapeutically effective anount of the
Uind ofCkl aim 1 is from about 0.5 ng/ dose to about

Q. 5 34. The nmethod of claim 32 wherein the

|y effective anount of the conpound of

o about 1 ny/dose to about 100 ny/ dose.

0O 35 A process for making a pharmaceutical conposition
conpri sing adm xi ng any of the conpounds according to
claim1 and a pharnmaceutically acceptable carrier. 10
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20. The pharmaceutical composition of claim 19 comprising at least one compound
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21. A method of treating a subject suffering from or diagnosed with a disease, disorder,
or condition mediated by ERR-a activity, comprising administering to the subject a

therapeutically effective amount of at least one compound of claim 1.

22. A method according to claim 21, wherein the disease, disorder, or medical condition
is selected from the group consisting of bone-related disease, bone formation, cartilage
formation, cartilage loss, cartilage degeneration, cartilage injury, ankylosing spondylitis,
chronic back injury, gout, osteoporosis, osteolytic bone metastasis, multiple myeloma,
chondrosarcoma, chondrodysplasia, osteogenesis imperfecta, osteomalacia, Paget’s
disease, polymyalgia rheumatica, pseudogout, arthritis, rheumatoid arthritis, infectious
arthritis, osteoarthritis, psoriatic arthritis, reactive arthritis, childhood arthritis, Reiter’s
syndrome, and repetitive stress injury.

23. A method according to claim 21, wherein the disease, disorder, or condition is
selected from the group consisting of periodontal disease, chronic inflammatory airway
disease, chronic bronchitis, and chronic obstructive pulmonary disease.

24. A method according to claim 21, wherein the disease, disorder, or condition is
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breast cancer.

25. A method according to claim 21, wherein the disease, disorder, or condition is
selected from the group consisting of metabolic syndrome, obesity, disorders of energy
homeostasis, diabetes, lipid disorders, cardiovascular disorders, artherosclerosis,
hyperglycemia, elevated blood glucose level, and insulin resistance.

26. The method of claim 21 comprising administering to the subject a therapeutically
effective amount of (a) at least one compound of claim 1; and (b) at least one additional
agent selected from a second ERR-a inverse agonist, an ERR-a antagonist, a
glucokinase modulator, an anti-diabetic agent, an anti-obesity agent, a lipid lowering
agent, an anti-thrombotic agent, direct thrombin inhibitor, and a blood pressure lowering
agent, said administration being in any order.

27. The method of claim 26 wherein the additional agent in (b) is a second ERR-a.

inverse agonist different from the compound in (a).

28. The method of claim 26 wherein the additional agent in (b) is an anti-obesity agent

selected from CB1 antagonists, monoamine reuptake inhibotors, and lipase inhibitors.

29. The method of claim 26 wherein the additional agent in (b) is selected from

rimonabant, sibutramine, and orlistat.

30. A method for treating or inhibiting the progression of an ERR-a-mediated condition
in a subject in need thereof, comprising administering to said subject a therapeutically
effective amount of at least one compound according to claim 1.

31. A method for treating prediabetic condition in a subject in need thereof, comprising
administering to said subject a therapeutically effective amount of at least one
compound according to claim 1.

32. The method of claim 21, 30 or 31 wherein the therapeutically effective amount of

the compound of claim 1 is from about 0.1 mg/dose to about 5 g/dose.
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33. The method of claim 32 wherein the therapeutically effective amount of the
compound of claim 1 is from about 0.5 mg/dose to about 1000 mg/dose.

34. The method of claim 32 wherein the therapeutically effective amount of the
compound of claim 1 is from about 1 mg/dose to about 100 mg/dose.

35. A process for making a pharmaceutical composition comprising admixing any of the
compounds according to claim 1 and a pharmaceutically acceptable carrier.
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