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present invention relates to certain novel conpounds,

nmet hods for preparing conpounds, conpositions,

i nternmedi ates and derivatives thereof and for

treating conditions such as cancer, arthritis,

inflammatory airway di sease, and netabolic disorders.

More particularly, the conmpounds of the present

invention.are Estrogen Rel ated Receptor al pha

(ERR-cc) nodul ators useful for treating, aneliorating

or i NSIBSTITYIED @ImmKYdﬁ ALK ERATED EHBESZOUMINERIGNES

ngﬁgnﬁﬁEﬁ?ﬁu ear ecep orsﬁ;}[&é %%Q?WD

superfam ly of transcription factors. The nenbers of

this fam ly share stggtouee TH9E VERTioes and regul ate
a diverse set of biological efrects (Oefsky, J. M

J. Biol. Chem 2001, 276(40), 36863-36864). Ligands
act i vhe pifsehbpvestion aRses foraamaiy igvel compantdst settivats for

d.
Rﬁ%"e}”é’ﬂrcggﬁ’%?’Pg%\é%[r\ﬁ%&@Pns'\?qE%gg He’?‘:gnddden(/&r \Fe@._lth&tebpgnd for
heatieg porREiiest sich Bacanoerk gﬂhammﬂasmatmyeagwamb%m and
%@tﬁﬁal c di écﬁ*@% L |I\Xoretd&ﬁ|culiﬁi %eg:%%nﬁé of %tprbé’éht invention are

en|

FsiRaee quatg%ﬁegewav@pbaéﬁﬂﬁoéﬁe?%@arsfw Jidleasnoo
tdiRanotAling U Nshibiting frdsreset bRdiRease skA@S, dis@06) and conditions

689-.72 in famly is conposed of nodul ar
Jrede g?t’glg%%ﬁg%@fhat can be interchanged within
the nenbers of the famly w thout |oss of function- A

typi cal nuclear rpgaeKEIOONT OF THE IoN i abl e
N-term nus, a conserve I nding donmain (DBD), a

hi nge region, and a conserved | i gand-bi ndi ng domai n
(LSD) Nu'EiI@rfren‘Emtbrerar@fndnhterﬁ)Bth sepertargyt afignetriptiop factors. The

r ecﬁ-@ﬁ%rof tR.sEﬁE g%ﬁtﬁf %Hﬁi[&?ﬁés ﬁW%d&ﬁeﬁ@ %ﬂﬁ@erse set of

r kiologivat eftastn(Olp ob@'ﬁalt Biql; Ghara. 2(W1t H?W‘*Phe"e@@a‘@@ﬁé@

of ighh@s Mﬁlaﬁéadr réﬁx‘é%@H%settl"a@fserlptajhﬁaétegi tpascdritedgemest involved in
T anSCr |

STetRiPotipiaen ittt faigef Voang pronmeyer. The
aNuceat Bécéﬂtaﬂmmcpﬁ%omqa?@ahé)sem EQtgdende Paessat Pr@nﬂy, the

Pwygggﬁg%gggg%-%a(s%mgﬁ ¥ FORBMbER 3} 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 modutar structural domains that
can be interchanged within the members of the family without loss of function. A
typical nuclear receptor contains a hybervariable 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 ofthelBDis
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 constitutively activates transcription (Rochette-Egly, C. et al. Cell
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1997, 90, 97-107; Rochette-Egly, C. et al. M.

Endocrinol . 1992, 6, 2197-2209), while the AF-2
walovaitew7ss enbedded within the LBD and its PCT/US2008/056018

transcriptional activati on is ligand dependent
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whllehﬁ@‘m" Q“?j'b?né?lﬁ |§‘§|‘h%é@§édirw Hhirpid IKBD%erQtsdﬂrér%drlpﬂbnal activation
i nverted nucl eotide repeats é@r udet and G onneyer,
&l

is Ilgarmmepemd@mﬁﬂNuﬂz ém ef&al Ivais Straict. Bholy 4086, 3,RK-94 pOluclear
9- 1304 f f |
recerigisan $Stas TepPinered aRo0 dlers ok b s s ghgitihd g pirect or

mver@ﬁamﬂeoﬂaj@ r’@péa@ (ﬁ@gbémménmépér 200D VAEdrRIA, INEa0veS
gand depende exch ge of co-regul atory proteins.

PaSCWeé@V@dﬁ'ng\al%ﬂQﬂn@ﬁﬁ)@ﬂ P13 referred to as

co-activators or co-repressors (MKenna, L.J. et al.
Endocrine Rev. 1999, 20, 321- 344). A nuclear receptor

| Thehrmemprestibis fhnalyeexist diienth o actigatBildr repiessse basal
el emrent and i s associated with co-repressor grotei ns

biologigalistaige r L& bagic Mmpramsm oF gene @gggat(qumglye Jgaad dependent
r
exché;n(%es 5%%@&@05%% ;]I' h;é g 08 ng ence@&ro%gr?nreferred toas

co-adtikietoes D8 cadnepresharsgdakferve ﬂ_ebreesaisoEsdomrtdwRev 1999, 20, 321-

cp-activators th in turn recrui riQtion
344).{ BLies" Thato et BahgirBrieRsBe S T DoHRd 4 e HIVA Pesponse
eleméﬁtr%%'désbélﬁ%iﬁwtﬁ%o%ﬁ%s%br ptEINNRSt RICRuit histone de-
yper-acetyl ated, causin t he nucl eosone to unfol d,

acetymer(b@A@%)u (danes, RLI and thShrrrféumFTQp ddiesobiok dmsumel. 2003,

R T TR we—

with cf-aétivad@enhat intthe Afcrdt ttansdriptidndacBpethat assemble into an ATP
conformati onal transition and resents a surface on

depe'ﬂ‘l’\@th@@m@FmTrﬂm@ﬂﬁﬂrﬂg saMmpiexy Hdistanes Qfﬁtm’lpeb'la§@t¥|a‘t§d ¢gysing
the nu ?os&ﬂé?{?%ﬁﬁcﬂé& ,A%ﬁhzlaﬁﬁ’gésﬁ% o aI'Iéhr—%tQS H*h%sﬁlﬁczed&%ﬁﬁ\nacts as the

agoni s omal n presen a surface
hganqbdepemmwtlmmlecalat switeh Yfortthe @xchapge 6 co- r@gmamrylsrotélme In the

interaction. surf s. on the LBD for bo
presense A @nagayy ¢ h%ﬁ%c géoﬂé%rr‘ @@98@%9@@3@%@0%'6@“&&'% and

I n QN
preser®ds &lurEEe TRl REY!ET 1 ar%mwmcﬁe%n&gﬁ@gr&bl@ IR"the

repression that is s
abserfica®f 3n egomushmsmrthptpreserfcmomfcarsatowgpniat the AE-2adomain presents

t e 2002, 41 873 813-817 Nat ur al i gands ..
asu'%?fs ﬁﬂwemtss i'ﬁ%ra%?BP%gj“&‘aqo TEESAY Wr%tlé %cjf*'é%mteract'on
surfaé@§6ﬁ‘ﬂ% EBtDafoe boﬂﬁ@cslabﬂ\%tbrg‘ iafd doorepPEdS6raBRESXD aﬁa erdvide a

one of known nucl ear receptors Receptors f

consgined mncvi@cmiaf meghanisgafad geae antivation @hfeﬁres@oartfeatt@ rshérced by

the meRRAR Ra LTSRN RP wpneed P REN R PRt BEAE M Bre 2pp2. 415

(6873Hc8ed@nay.e the understanding of the role of the
nucl ear receptors in 2
Natural ligands that modulate the biological activity of nuclear receptors 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
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WO 2008/ 109731 PCT/ US2008/ 056018 physi ol ogy and

di sease and facilitate the pursuit of new therapeutic
wa@ppsoewrbes. A sub-class of these receptors WEr/ES1908/056018

natural |igand has been identified is for the

related, rec rs (ER ER al so_known
PhySIGROMRRGISSATE SR FRIPIEC BRIUSUT & A8 ForPDRURF apRaches. A
sub- detb"se(ﬁ thesie ngédt&g VW%FB@fosné’cﬁrdl rl‘l?aﬁé'h'ég%rénrlééﬁﬂﬁ% is for the
rel ated subfamly of orphan nuclear receptors (ERR-a
estrogen yglatethecepRrrs (lBRRS).1y is closely related to the
estrogen receptors (ERa and ER- (3). ERRa and ERR-(3
were first isolated by a |l ow stringency hybridization

S EIRFRL, (afdokitih ay ERR-13] an dihahere&88@r, i33He flﬂslvo?ﬂf)e three

followed later wth the discovery of ERRy (
identified snembersgpfghe estieaen 1ecaptonralated seipfam mgt@phamﬁwclear

recemggfg-ﬁgﬁy)o g’ﬂeel_:ol% gﬁf@g%ﬁ |I)a |S[%{é$%|{l %5@01 tla tkgeestrogen

recep?&@r(ER pEdrel EREHVERRG. 8hd ERR PN Réfe fitst Boldied 6l asisiveal

estrogen response el enent. Recent biocheni cal
strlngemcyi oybedigaigescregnt(aguaree VERRS!. NatdreER888,Hid e A1a94dollowed

ater 0 il pnetS AFRRERLHTEL | & ol o BT 000, 274, 22616

22626 3TheE RRs \éndTFRE @hafd s & dieke! idlilari |ﬂbthe2@i Restlibomolo
2&0 225: Vanacker, J.M et al. EI\/BOW 1999, g1 9y

obsemygddn mQDBIE}Sa@QPrqmmateéy 687, and allgnigractoMiéhihexdessical DNA

estroég%reﬁb%%gg eﬁ%él i F ﬁéio%icé@%@de%%%gféﬁ%ﬂ%t the ERRs

and ER@BF@@Y@r% enet, inbridira) pS2 Ulactoferirs apbmakdde asd theopontln
regul ate the

response of estrogen responsive gene
and Shﬁée epfragylatar Wﬂ@'n%Q@gﬁﬁ@ Nor-ﬁmgsé@%ﬂggﬁﬂn‘?l Metab 2002, 13,
220-4Y5; %?F?(%@Mhus tELl\ngeeﬁt@s% ﬁ’?ﬂ?g?'?g Kraus, R.J. etal. J.

end cation nhds
Biol. Chem \R0DP, P12, 92452&6 M3 ; ERRyy eMIodIQ@QpramgteZ aarhﬂe@élf iteng.

J. Bial e 2006 % B S CREELTo SRad the sl pinsions of

ERR Webﬂlaﬁ‘é’fﬁ@*es%fbﬂs@ 'b?@§iro§éﬁ‘ F@s"{)ofn el I effede-ofthe
Cancer Res. 0-6518). It has been

sterondenmfrrtm estmemhe pmmamly mediatedrin dfe BRRSH Homerandal
ast Ssu t of repressaor, for..estro
endoiel B 1R g fiuBehtayBh a8 o RREERS g YU bl RN RRRs
shoul@rfolige aﬁ@émemw thesReNmeveof boit felaRdalisee, bREEStancer and
has been reported to be in an activated state (Ariazi

reproguctidn.,  2002). Therefore, conpounds that will
interact with ERR-a may be useful agents for the
treatment of breast cancer that is ER-a negative and

nErRRaapehemmetotb@ p:‘esensu loath in abtrnakestd baest cahdrtEgye (Ariazi,
may be used_as an adj unct agent for anti-estro

E.A. @tefsqp 0PE Resed992.h &X19-631s dt haghean Wr?&thﬁgthe main
functBRtFERR S B Ml F BREA%sERE is that of a repressor for estrogen

responsive genes. In breast cancers or cell lines that are non-estrogen responsive
(ER-0 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-a 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
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activity of ERR-a in these particular tissues. Mny
wWEomBAMEADPausal wormen experience 0steopor 0osi SPCHUS2008/056018

condition that is a result of the reduction of

estro Red tion_.of estrogen |evels

piologigalAatyy Bf B iR MeseoafouBhusiuss (Torner - R T. e
al . Endocrine Rev. 1994 15(3), 275-300). An anabolic
ef fect on bone devel opnment has been observed on the

adytanyi ma’camempaﬂsal wvormesgexrerence estennaspsiasalcondition that is a

resulfifihE Tedugion braSuRORR b atons Trhfiropdr <SreSRR Tavsls spsutts i
an mdffé@bél@f bwe%mw R et dFEREmdoernde E%vb19943016(891t275 -300).
ani mal s have minor skeletal def ects, where the action

An angoalig efiggber bpge davFlopMeNt esibaescoiiaesyes An the administration of
estrogh a8 op Sy PEIERIS T potBigs (BatitkicfR, f or Miner

Res. E% al 1(8) 1023e1 051 g the trede daesiechassm(iBaumkabwe, sifce ER-a
al Endocrin. 1997, 11, 905-916; Bonnel ye, E.
and Eé? bahnocj OL@@npmgﬁs(navezr@@pr sfglgial@;eiecgg,gf\yhergﬁhea@q){lgn of

estro@&ﬁ@quﬁgglll HEO‘Pé{@HgKBréb‘ﬁt RO @éleﬁééf]%@nﬁ @H'S‘?Q 1527;

er expression of ERRa in rat ‘calvaria
Windabt; So] etsals J. @rhnatm/ept d898ptied(79f89mae1). Expression of ERR-q in

differentiation, results in_an,  _ingr e of. b _
bone % FeUAtEg A SToIgen BONBSlee s kAt Ml ERdogsn, Kg7 11, 905-916;
Bonn@%eEbbﬁﬁlt SJ. \@élerloE%Oﬁ ?FBB' SFE11584]. R |é fhathtained
déecrease of bone nodul e formation.”  ERR-a al so

througleguil catesblast dtipemtinion atagest d)verripresaion PHERR-o in rat

vl Rt AP A AL g LR st R it

incre&$s oVbdne ABHUIBAYENatish, anraleatdtmeht 6ftaticalvalibesteoblasts with
regeneration of bone den&%g@and provi de a benefit

ERR-g\atisepse reswitsdp grdraraese ohbengpedegiforpation. o RR-p@iso
regul?t%eeogg o@d?fl‘]nola'fp(f‘?l%frf B& eveﬁutgrtb ﬁQ%@Hnﬁﬁoﬁ?%&ﬂQWatlon

recepto

Theréfa@@@mgaands hat &nlhﬁmfdluWeHm@ﬁspmoaéang @§ dcheity can have
receptor with proteins that enhance its activit

an ar]a,bph@@é‘e@lhf@r Hearmgeneyation eftonedeisityrandpigvide)a geneﬂt over
curreh{EEFRSEAES HF f AREBREYOAL HEPREGENDA:BBfe fbol "Such
ptor an nse easi n s activrty.

compoondsicaalanhance fthe esmmytofttbe r@cemoﬂbyﬁmﬁesilb@tmecleamsms i)
result of abnormal bone rgt@ ounds that wll
enhangipg the psseGiatioRpl thedrae EM@QSQFO maépaaae%@ its activity or

mpro@%tthé“sgé‘o gg)bf%g?/édégt if RASE ﬁcréé’é’m%hﬁjm&rﬁﬁéﬁd@%er@en rations

hese ses I ng one ar tagonism o
of thet teeeptos o m:m’sequemtly Imerem@g)tts)acwltyh Con\arsely awidn respect to

bone BiqRaRep Snd 55 prBCk it SPROERHANS TR B oA et vl
interdct SRHERRL, hAE M chease its biological activity may provide a benefit for the
treatment of these diseases by retarding bone growth. Antagonism of the
association of the receptor with co-activator proteins decreases the activity of the
receptor.

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
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transcriptional active conplex with the PGC 1
co-activator famly, co-activators 4 WO 2008/ 109731

WE@DsWBZE08/ 056018 inplicated with energy honeCEUSHNE(56018
m tochondria bi ogenesis, hepatic gluconeogenesis and

mpligsled, Al S pH RO TERIRSTS, M ToqNgria Bingshesi, hepaft o
glucoﬁébgeﬁ&‘?s 4R tﬁ@%ﬁtlon@:’g@'m&aﬁ@éﬂed ER%ttX adi®BElzAbR8ation

expressi on of di um chai n acyl

(Kameehycﬂt@@eﬁm Natodeadr Scii MSHOR00REHIQ(R | HRi3M 813a83To ARR-o

cou SRR AN 2 A1 B o e
ORI A BT Con e s S S grosaEiape i

reactien ialfattyvacid be¢@10|><ldaBbm Itig ‘ﬂe\leid Bwdn Boadipyeg tissie BRR-a
Biol, .Chem ,1997

requidlB§ Seiqw E8perqine 1Fb0an 4E BB uATo t WEAD (Sipdgl B .0t Mol

Cell. B erdd7ast7s 5400-520dt Viega, RIB. drieDimMKdliyt i oBiglf Chene 1997,
nodul e formation, there was an increasée in adi ocyte

272, 3169%82699)at INANtisRRRR LXPLIBRNE i gabFalvaiaiosteaRapts, in addition

(. .
o Y odne S o FRABRE MO afH¥7ed P atopny
dlﬁerdmrolnhadrkdm&tcltm(m bPtethd EEAReﬁZl(EB@’meWésE.reilat Eveotiinology
e and DNA chllg anal ysis data i ndicated

2002a‘l 4%@@[580% @D thrcealy eadsh BnOLIKQOQM(@JtcSFO@%JrH@ hagnaleasaibed

that %fbﬁ%@?ﬁﬁ@%‘f hft %@?ﬁ?&?ﬁééﬁ@@g%b%g}géw c“?w Nip Sﬁal%ls data

indicdted eiitelationtofiias ehpmss&ﬁDIWeltshﬁtgeEBR-m/dwﬂInaécﬁﬁogémass and
expression of endothelial nitric oxi

ener@@/efﬁétathmh@éloaJ it e Mol eeheRinh 2098 8@@2551947 7956). More

recerﬁgtlﬁﬁészé%ﬁ 5@@\% tré%t%ﬁhl%geg@a%g h% $ 4133%%% c[Fhof S d¥helial nitric

oxideldypeis, eajerrvihdenas aprometive rrﬁdftmanmm Iag@h%ﬁtart@ﬁoﬁﬂ@ﬁus
i . met abol 1 ¢ honeost asi s and ferentl ation of

(Sum o 51 polspeo e G ActE 5 dobde 100 AR T #45 t1he
oiocn A ST Ll SboPEIh O AN RIS U SE S ostasis

provi éat ment ob€s

and mfeérehﬂétlm slyculisan® ddipetyeds diteaefise) Mhsmmdmmteractmg with
including arteriosclerosis and di abet es (Gundy, S.M

ERR-¢t caq affegtieneray hemeemsis and 3y, thasforeqpwyide a @ﬁneﬂt for the

weat fbReg B AoAfP T TR e fos B Blsdgps. imcluding

arterib§&8tositfan@dR®etePEERAEYN SN SeteﬂbeﬁriciJletlohlZDOil 109(3), 433-
di sorders and cardi ovascul ar disorders and for

438).regul ating fertility (European Published Patent
Application 1398029). There is a continuing need for
new ERR-a inverse agonists. There is also a
Lion Bioscience AG has disclosed the use of certain pyrazole derivatives as

antagonists of ERR-a for treating cancer, osteoporosis, obesity, lipid disorders and
cardiovascular disorders and for regulating fertility (European Published Patent
Application 1398029).

There is a continuing need for new ERR-« inverse agonists. There is also a
need for ERR-a inverse agonists useful for the treatment of conditions including but
not limited to ankylosing spondylitis, artherosclerosis, arthritis (such as rheumatoid
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need for ERR-a inverse agonists useful for the
treatnment of conditions including but not limted to
wapighagsng spondylitis, artherosclerosis, artPCT/USR08/056018
(such as rheumatoid 5 WD 2008/ 109731

008/ 056018 thrit f t hr
arthriliy nious ARPARS Gruahddd pith s, Mapriahc o Brif. cappiNgRarthrits),
bonef?féFa'ﬂéd Hisé)ases Gﬁél@dfn@' tAbSE rélbfeRP®AsOrd FMEHHMY bFélé’s% @ancer
rel at ed bone forfmation), breast cancer (i ncluding
(|ncludm@5témoga w@sq:ﬁﬂmswe tDcarﬁhﬁtrcmrﬂbgapM)h@rdW)ascular disorders,
ul ar éi rders car.ti e- reblat ed, di sease

cartig R ISR s M QUERAR TTpoETUUNIBES, {858 GeleR&R BN, and

thosedet8€ l’t@baﬂﬂb%@fdﬁmahbﬁﬁ ehbAlRIogEplagia; ahbhd@@arcoma, chronic
formation ondr odyspl asi a, chondrosarcoma, chronj c

back Isyen. phrwoybromh Bisi € rmmlaﬂamrrsatomqalaﬁascd|8ﬁasan¢h§pau0y
obstré‘étwggx%/ulﬁfoﬂgﬂf‘&sgﬁg‘é odl?Bet%QSc‘i |581|f9‘ér¥ of BH @’r}‘?cgrﬁ%fé’ﬁ? i?>Gout,

I'sorders of enet oneos
pseudhsgad OIQﬂdIUJSdrdemsd bt siool riegwldrcumeammme fyetbroaeobesity,
mul ti eI onm, obeng/ osteoarthritis,
osteoagthsgg %en%m%%pt d%stt%QJW@ Pe”%&féaﬁt@ﬁb?spﬁ@@a'ac'a

osteo %F&é?é‘qj’é"g%%t% ijlsé’aséee%%% Shidl dBagst rﬁouﬁg?g@%em umatlca Reiter's

eri odo | sease, polynyalgiar
syndreyme) repetjtivesgiegsistinjuey, dtypesgycetiar yelevla;miablgbyl@mcme Ievel and
eIevated bl ood gl ucose level, and insulin resistance.
insUligRAIRRPCEE THE INVENTION In its many enbodiments, the
present invention provides novel conpounds usef ul as,
for exanple, ERR a |nverse agoni sts, net hods of
preparing such ‘ F_hhi&r i 4| conpositions
conprising one or more such conpounds nmet hods of
preparing pharmaceutical conpositions conprising one

olin N®hRarBUEMboiMaMS S présshtiMidiid ovides aoveNéompounds
prevention, inhibition or anelioration of one or nore

Usefu(li P8R8 §§a@§iﬁ)<ﬁ%@dm\\@ﬁ$ mgsu@pH@@ﬁmr@@Wﬁ@@h or
comp%gé hdfe t| s]it'io?{éscor%r‘?s gﬁ%t r%gr nur%%ch(cﬂmpounds

ent 1 nven ures a’ conpou
methcﬁ&s 6F R2patingl pNa@nBaeutlcal soRipoB4ions Icbmgnizingy one or more such

compounds, and methods of treatment, prevention, inhibition or amelioration of one

or more diseases associated with ERR-a using such compounds or pharmaceutical

compositions.

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

/R5 o) R,
N %x © R
G
N
n R4 R4
O
wherein

XisSorO;



Xis S or 0; 6 W 2008/109731 PCT/ US2008/ 056018 n is

1-4 Rl is halo, optionally substituted Cl.4al kyl,
wopiosaeEBl y substituted Cl.4al koxy, or hydr oxReCT/URRD08/656018

sel ected fromhal o substituted CL. 3al kyl, cyano, hal o,

C(O)N , and -C(O O ClL. 4al kyl, or alternatlverRZ

i 85ilked together to R3 to forman aryl fused to the

phﬁﬂéf hafd 6@.6%%@%%@@ ﬁ@yﬂb%tléﬁé’W‘s@dsttlﬁﬁBé% 48ﬁ<oxy, or

ternatively R3 is I T nked todether to
hydrOfxaIrm an aryl ring fused to the phenyl ring to \Nhl ch

STk releid Bt RS bSRERELE: M e pal TN, and
—C(0)6Q Nehey!, @5t atafrﬁh&mg&%@l llkked tégethBbtcaRd tdforar &n aryl fused to
[ ndependentl H or tionally substituted Cl_4al kyl,

the p'@@”V' anngéorvmlch/az@nﬂ 28 SROVAY @tt¢Qhﬂ@ed t oget her with

d. 1
6 ST BEbG R L Pl Rondthe 2l Rt g sea o
the pherh}errmgrtgalwmeh Rgrahdd'ﬂgaérb)smbsatltachedd 5-7 rrenbered
N-cont aj ni ng heteroc an optical isone

CRint N3loe £y P e FEEREIS C s o CEC T (D B efragali,
— tigal | t abl It th f.
O A e cstnt i mventi on'feat ur 5. s
pﬁaralndc@uane(:ladepmﬂmrbm Hl oo nptmmﬂyl sybsgtlmed Caasakkyhoe
. d of F t
altermatPRerid Barrs Takectftasfier i IR atido g they are

attachéﬂ’ Rﬁfdrﬁ’\narﬁbﬁﬁbrﬁeﬁ@@dﬁb@ﬁtmﬁe%@%n‘iﬁer&& PREOMGIANG H@ie@@éryl or
fering fromor diagnosed with a disease, disord

optlomllycsxmtltut@@ 5r exekerebyN-ERRtaiNiag heterogyclylconpr i si ng

o T eB R BALRRD. SN s R A BRI R 1ot rasamete,

prodrog)or phafhabe @R8¢ acdes@biéesalt Plerésndi tion can incl ude,
but is not limted to ankyl osing spondylitis,

artherosclerosis, arthritis (such as rheumatoid

afAhBEHér'a%pebﬂéﬁ%'¢?H§erﬁfuﬁ\%dtrdnsfeaﬁﬁéé gfﬁ)?%‘#m%bébtﬁéél s,

psoriatic arthritis, reactive arthr
complosrh@nr@lrmramgj ata@astaeneé caaipodnd @f ch)maela @) ancat leashone
t cancer (including those

fo
pharrﬂﬂﬁ; ﬁ%%sgeétgggnqqm%strogen t herapy), cardiovascul ar

di sorders cartil age-rel ated di sease (such as
cartilage injury/loss, cartilage degeneration, and
t ﬂ@@@rewrﬁtl@tﬁﬁt@nﬁﬁ@ fGP%Q@SfQ)mﬁth)ﬁﬁ treating a subject suffering

from St 8|a8 89%@ ewtﬁ fiselS O,nod (%%F Coorrg:%hd%hrrmomn'eglated by ERR-a activity,
comprising administering to the subject a therapeutically effective amount of at least
one compound of Formula (l). Such disease, disorder, or condition can include, but
is not limited to ankylosing spondylitis, artherosclerosis, arthritis (such as rheumatoid
arthritis, infectious arthritis, childhood arthritis, psoriatic arthritis, reactive arthritis),
bone-related diseases (including those related to bone formation), breast cancer
(including those unresponsive to anti-estrogen therapy), cardiovascular disorders,
cartilage-related disease (such as cartilage injury/loss, cartilage degeneration, and
those related to cartilage formation), chondrodysplasia, chondrosarcoma, chronic
back injury, chronic bronchitis, chronic inflammatory airway disease, chronic
obstructive pulmonary disease, diabetes, disorders of energy homeostasis, gout,



back injury, chronic bronchitis, chronic inflammtory

ai rway di sease, chronic obstructive pul nonary
waele®easw3l di abet es, disorders of energy honeosp@wS2008/056018

gout, 7 WD 2008/109731 PCT/ US2008/ 056018 pseudogout

pseugsadifl (08 Hslesrs, Maranelic St angcRatie mysthfiacdtest:

ostec@#thfifd %s!téoé@ﬂe%léﬂhﬁ@é’?éb% Sost&siy e HBhé‘%étastass osteomalacia,
ost eoporosi’s, Paget's di sease, "periodontal di sease,

osteoporasiy,dPaged srdisears: ipesipdeeiat disesse s@mwmadsla ﬂ@p@nattqav Reiter's

synarpgigg rereilyd'shrss AP S PERUarfioT kB Blee BB hictiR)Buel, anc
|nsuI|ﬁfré§i§tng:§ W&ﬁbrafedlbéﬂyﬁé’ﬂ@ﬁw@%rﬁéuﬁ%fﬁ% @omplouneadT Formula
fromabout 0.1 ay to about 5000 ng/day. The

{)) Caﬁlb@sfé(?m goowe At | 6\9@&%&%@%@9@9@@ aYprocess for
maki ng a pharnaceutical conposition conprising
adm xi ng any of the conmpounds according to Formula (1)
afftiegrpentrincentioncfatthygr et abpcess fdremaklﬁgtﬁ rbham&jceutlcal
enpodi nents and advant ages of the invention w|

COMPRERIGRLOMRY AN ATMIXRGPAAR O o2& GPMEAURIS BESYTE, tO Formula (1)

and é&%‘? %@é%‘ggt%géﬁﬁémsﬁiomveﬁfrﬁkLrEeDI ates to

novel ERR-a nodul ators and conpositions thereof for
t.r eat nent arrellorat e ti.on i bition
oRaioERb Ao s 20 RRadRR SN B dives oniw LeRehTEs
appafeMi oM tHt ddtailéd Elscugilbﬁ”%ﬁé?ﬁé/s HxaWlesli FRPGSIMPOEBW.
rel ated di seases, nmetabolic disorders, and associ at ed
synpt ons or corrpllcatlons t hereof. One aspect of the
present invention features a conmpound of Fornula (1)
R5 0 RR R-NXOR3 | nR R4 (1) wherein Xis S or
0; 8 VWO 2q9BAREBDEXTRIPEAORBOFSHEINVENTION

This invention relates to novel ERR-a. modulators and compositions thereof
for the treatment, amelioration, prevention or inhibition of numerous conditions,
including but not limited to cancer, arthritis, inflammatory airway disease, bone-
related diseases, metabolic disorders, and associated symptoms or complications

thereof.

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

/R5 o) R,
N %x © Rs
Sa
™
n R4 R4
O
wherein

XisSorO;



nis 1-4 Rl is halo, optionally substituted C1.4al kyl,
optional ly substituted Cl.4al koxy, or hydroxyl; R2 is
wa@edosaewel f rom hal o substituted ClL. 3al kyl, cyaPor/ukzbg056018
-C(ONH2, and -C(OOClL 4alkyl, or alternatively R2
|s A A(ed together to R3 to forman aryl fused to the
)JF ring to which R2 and R3 are shown attached; R3

i | 1 o, BpHSRARNSURKILIER Oisalkin l@%ﬂoﬁé’l@ﬁéﬁ’@é’utdt@d 5 bkoxy, or

forman aryl ring fused phenyl ring to which
hydroxgl;and R2 are shown attached R4 I's hal o, cyano hal o

B R POl s T 8 Qe BBl o o, anc
—C(O)(de%@ﬂ@mtdrxelturr@étn@gx RQI@&Irﬂkﬁd&@?’ét bf t R téordpdrk gyl fused to

or alternatively R5 and are nked together wth
the pheryl Kingttewhien fhiepd R+arg shown atfacheded to form an

nEedr SEpL PIERRLE R G ik TRIERIP o £ AL g fused o

the plhbrwjmmgltonvwgcﬂnatgahdd?(mrplshown attecrwbli cal isomer,
enant i oner, di ast er eoner ciLs-trans soner race

oG 0810 VB ale SUPPAHIe oot abFE Foat G (DRETeOfAIKY.
—C(dgNlI—B%F'— ?LCM% pregent invention includes a

I's-tran onmer of 'the conpound of Formula (1),
\/\Rscamdria&neﬁedémmdmtlryg-l St optonal by, sukstitueedh O(,4alkyl I@]t

alterrgé\/ﬂR?Rg(aquﬁRﬁFé?% |I6|I2Qg %eﬁﬁrﬁ%%{%ﬁr&{tgﬁ% v@rﬁ\é&th arﬁl
attaché&d Wﬁ#ﬁ%w{i&ﬂall s dalik ey 5-dVRieth el IN-BbAtalning Rétéréaryl or
~-0-CH3. 9 2008/ 109731 PCT/ Us2008/ 056018
optiomalivt substitutey 5-Renarebered. N-pantditing fetgrocydyli s H.
or an optical isomer, enantiomer, diastereomer, cis-frans isomer, racemate,

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, wherein X, n, Ry, Rz, Rs,
R4, Rs, and Rg are as described above:

Particularly, R1 is unsubstituted Ci.salkoxy. More particularly, Ry is —O—CHs.



Particularly, R2 is linked together to R3 to form an
aryl fused to the phenyl ring to which R2 and R3 are

W@ bwsnoest ached. More particularly, R2 is |inkedr/us2008/056018
together to R3 to forma phenyl fused to the phenyl

ri t ich and R3 are shown attached.
Pgn@?ﬁ'%{%rrﬁlé,'sgﬁs CF3 and R3 is H Particularly, R4

is cyano. More particularly, R4 is cyano and R2 is
CF3. Particularly, Xis S. Particularly, the present
i Magticulanty,iRvdblies a conpound of Formula (1) wherein
R is -0-CH3; RRis CF3; R3is H R4 is CN XisS
R5 and R6 are independently Cl-4al kyl, or

alPaeticiddn v Rois Rekantbgatheatrte R4 tokiee fa‘h%"/hl‘élfsemé the Fﬁer’N/I ring
atomto which they are attached to forman optional |l

to whigh BzaRd R@@f@éhﬂwr’rﬁéﬁ%é@deb@@’é Faried @y Nk INlltd@d\ltngth@) to Rs
to forht Rp%i{iefrﬁ)s\{% % pf%n I ﬂﬂ&?% E\:Nefﬁg} R aﬂBtR Ca% shamttached

ena reo %¥Tans I's
prodrug or phar maceutical ly accept abl e sal t ther eof
Mor e artl cularly, an exarrpl e of the present invention
i AT Yo dved® Grfrs@st Rs ol a (1) wherein R5 and R6
are -CH3, or alternatively R5 and R6 are |inked
together with the N atomto which they are attached to
f Panicutarh) RAGs 29080 .1 04r8 paRiC &iB2 (u35 @y604 &and - is-CF .
NN-J- N N optionally substituted nenber selected from
N=\ 33_/\ N3 ON CNONI- HNN- N\_/ ,and ~-~ .

I Palrt%lﬂiéﬂ}ﬁl)@@ds ment of the present inventi on to
provi de a conpound sel ect ed
Particularly, the present invention includes a compound of Formula (l) wherein
Rt is —O—CHzs;
Rz is CFs;
Rs is H;
R4 is CN;
Xis S;
Rs and Re are independently Cq.salkyl, or alternatively Rs and Rg are linked
together with the N atom to which they are attached to form an optionally

s QNg “Q\?Ng

— N- )
substituted member selected from @

or an optical isomer, enantiomer, diastereomer, racemate, cis-frans isomer, prodrug

or pharmaceutically acceptable salt thereof.
More particularly, an example of the present invention includes compounds of

Formula (I) wherein Rs and Rs are —CHs, or alternatively Rs and Rs are
linked together with the N atom to which they are attached to form an
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from
4-{2- Met hoxy-4-[3-(2-nor pholin-4-yl-ethyl)-2,4-di oxo-t
whe@sabdzei n- 5- vyl PCT/US2008/056018
i denenet hyl ] - phenoxy}-3-trifl uoronethyl -benzonitrile;
4-{4-[3-(2-Dim ethyl am
|noethyl)24d|oxoth|azolld|n5yl e k-2 -
nl?t rNi:e'Ll (\

an@h%@%é’ﬂtu%dt iehloe? %@I&Eéﬁ’ ’froﬁ*ﬁ
0XO0- pyrrolidin- -ethyl)-thiazoli d|

dene
met h m%ﬁ@'\f%oro fy| h)-EN’]ZOFN drile;

4-( 2- thqu_A/{ 4- methyl -pi pedaziva-4-Y1.) - et hyl ] -
2, 4-di oxo-t hi azol i di n-5-
yl i denenet hyl } - phenoxy) - 3-trifl uoronet hyl - benzonitrile

A-{4-[3-(2-u nmet hyl am no- et hyl ) - 2, 4-di oxo-t hi azol i di n-
51tyis ianearebedimant opthe present invention to provide a compound selected
fluoro-phenoxy}-3-trifluoronethyl-benzonitrile;

'4-{2-Fl uoro-4-[3-(2-norpholin-4-yl-ethyl)-2,4-dioxo-th

i aZ{QLMdtHd)xg =4-}3- ziﬁraﬁ:pmwiﬂyl ethyl) -2,4-dioxo-thiazolidin-5-
- phenox tr| | uor onet hyl - benzonitrile

2 (a-| sidenconehyrRenasy yﬂlaOme@ﬂd‘IHBb@BZ@'h'IrAQol i din-5
- %'e 4‘]@@ tH/Ia?mn&%HW)?(i ALREREMibzRidif-5L1RHBHTW]-2-

4-{4- [Ene(tﬁe*ylﬁpdelzmty-}Buylﬂuetméﬂﬁygbéﬁzbrﬂmdbt hi azol i di n-

B Bt (2 pyrronaind Y- BT e ondin's-yiidehernathyl-2-

4-{4- [ﬁwé’ch@&PEH ﬁ'ﬁ»(yg -PUrEbtSthmyrhbnsdurde; - t hi azol i din

-5-ylidene
rrét(ﬂd&dy:trmxgrﬂe{@/-p GH-tmatihylyopenaeinh{yl)-dibyil-@#-tioixbdhiazolidin-5-

4-{4-12,.4-Di 2- th t hi lidin-5
b aeAidaens Py EreRBR s E st bbb 8T omet hy
t -
hqaz[tgglzdrﬂ_)inﬁeﬁhylamlr(m% ethyl)22 zf]dlf)?(oa érga?olld#n ?eylldene[r{eﬁrlmsg]zg
e;

| i di n- BuQio-pleerRowyiylri Iuolz)methyl -benzonitri

R AT oG AT 2o BRI £ . 5.
yl | denghi@dremetht- pﬁ%hb@%%-lﬂ*fﬁmémbﬂﬁrlib@h&bmlmﬂ@”m hyl

-benzonitrile

44 l”r{{g [F”2(24Dl§|ﬂ66k@mm%9muk)r?r 61¢@€q71mw9|w5tyhg%&%”/n?myﬁ =%5-
Y1 denegah il bndo bl MRBRRAANTSan RN 52008/ 05601

met hoxy-pheée uor onme enzonitrile; and
44{{4- B2 24t @za)- 13y|(éthvlyﬂ4}ldiaidorthibzy)l|e||at$}ylldertdrmamw]42cd|
n5yI|deerret - .
1 ot o THBRBRICESH IpEsiRe Y DERFRUIGr 11 e, OF3
4-{4-[2,4-Dioxo-3-(2-piperidin-1-yl-ethyl)-thiazolidin-5-ylidenemethyl]-2-
methoxy-phenoxy}-3-trifluoromethyl-benzonitrile;
4-{4-[2,4-Dioxo-3-(2-pyrazol-1-yl-ethyl)-thiazolidin-5-ylidenemethyl]-2-
methoxy-phenoxy}-3-trifluoromethyl-benzonitrile;
4-{4-[2,4-Diox0-3-(2-[1,2,4]triazol-1-yl-ethyl)-thiazolidin-5-ylidenemethyl]-2-
methoxy-phenoxy}-3-trifluoromethyl-benzonitrile;
4-{4-[3-(2-Azepan-1-yl-ethyl)-2,4-dioxo-thiazolidin-5-ylidenemethyl]-2-
methoxy-phenoxy}-3-trifluoromethyl-benzonitrile;
4-{4-[2,4-Dioxo-3-(2-pyrrol-1-yl-ethyl)-thiazolidin-5-ylidenemethyl]-2-

from:
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OOCH3 SO\ C~\ NGOCN Mre particularly, the

conpound is 0O NOOCH3 CF3 ~NS\ Ol CN Moire
w@arositearBar |y, the conmpound is 0 CN O OCH3 O OFGI/US2088/0§6018

& CN More particularly, the conmpound is 0 0 OCH3 CF3

| h d
s\ 0 amAtheR RBgRRN o eGP SR A T e i
2 4PRAADIRLRMG- 8D py%n@mm A6y ARTRIZORIAC- FhodrRtngne-

conpound of Fornul'a nd at 'l east

phar madearta- ph&quy&éefelﬁuamreethw pérgonitPle.t i cul arly, a
phar maceuti cal conposition of the present invention
can further conprise at |east one additional agent,
drug, nedicanment, anti body ;mc{/ or ighi bi t @cHf or cFs

treating, ameliorating or prcev et ngia -
medi at ed di sease. More parti ¢ufar NN agph @ al
composition of the present inventio) o ses % “CN

cMprenaiticdardstae compeund is :
4-{2- Met hoxy-4-[ 3-( 2- rmrpholln 4-yl - 8thy|)-2®é];|3di OX&,t
hi azol i di n-5- //

yl i denenet hyl ] - phenoxy} - 3- tNi,iNTo\g
;o 4-{4- [3 (2-Dimethyl am

I no-et hyl)-2, 4-di oxo-t hi azol i di n-5-yl denene hyl ] -2
HMWSMWQWQWQ gomprouNdds onet hyI b&nzonitril e;

4-{4-[ 2, 4- Di oxo- 3-( 2- pyrrolldln -yl - ethyl)dcmazold@

n-5-yl i denenet hyl ] - 2-
met hoxy- phenoxy}-3-trifl uor _\l\_ onj @
CN

More particularly, the compound is

o OCH;  CF,
ONXN*S L
= CN
More particularly, the compound is 0

Another aspect of the present invention features a pharmaceutical
composition comprising at least one compound of Formula (l) and at least one
pharmaceutically acceptable carrier. Particularly, a pharmaceutical composition of
the present invention can further comprise at least one additional agent, drug,
medicament, antibody and/or inhibitor for treating, ameliorating or preventing an
ERR-a mediated disease. More particularly, a pharmaceutical composition of the
present invention comprises a compound selected from:

4-{2-Methoxy-4-[3-(2-morpholin-4-yl-ethyl)-2,4-dioxo-thiazolidin-5-

ylidenemethyl]-phenoxy}-3-trifluoromethyl-benzonitrile;
4-{4-[3-(2-Dimethylamino-ethyl)-2,4-dioxo-thiazolidin-5-ylidenemethyl]-2-

methoxy-phenoxy}-3-trifluoromethyl-benzonitrile;
4-{4-[2,4-Dioxo-3-(2-pyrrolidin-1-yl-ethyl)-thiazolidin-5-ylidenemethyl]-2-

methoxy-phenoxy}-3-trifluoromethyl-benzonitrile; and
4-(2-Methoxy-4-{3-[2-(4-methyl-piperazin-1-yl)-ethyl]-2,4-dioxo-thiazolidin-5-

12



4- (2- Met hoxy-4-{3-[2-(4-net hyl - pi perazin-1-yl)-ethyl]-
2, 4-di oxo-thiazolidin-5- 12 WO 2008/ 109731

wWERNsWBZe08/ 056018 PCT/US2008/056018
yl i denenet hyl } - phenoxy) - 3-tri fl uoronet hyl - benzonitrile

- { 4- [ YI4EPIT BV HANSAORY: UHHOOR S O8R5 IS of 1 di n-

Syt depenRi il lbnino-ethyl)-2,4-dioxo-thiazolidin-5-ylidenemethy]-2-
fl uoro- phenoxy -3-trifluoronethyl -benzonitrile

4-{2- Flfluompherﬁ@cye2&l'nmiﬂuplrmmethyl4bmzmthgﬂ) 2, 4-di oxo-th

RO LSRRI Y ctph 2 peppripimoiain s
4-{4- [§h(ﬂé3’ré?l16ﬂf1|9glp?h@h69y}e3iwﬂOoraméthylibéﬂzbﬁltrﬂéo| i din-5

-yl i denenet h met hoxX dphenox trifluoronethyl
ﬂe{ﬁz[ar(ﬁtl})qerdylamlno ethyl)-2 oxo-thiazolidin-5-ylidenemethyl]-2-

4-{ 4- t hi lidi
5 y1 1 AR RS Gt B ' OF oot byt
he{ﬂz[GF(IZtlmldj@zol 1-y| ethyl)-2,4-dioxo-thlazolldln -5-ylidenemethyl]-2-

4-{4-1 2, 4- D ox0- 3- 230 peridin-lg ethlg thiazolidin
G-yl | a@q{@@@f Rpenoxy4-3-trifluoromethyl- enzonitfil

e e e L e
y lide n:tet’epprmen&y}@tﬁlumg@me@gbbgt}\zcmmrlte ;f1 uor onet hy I
A A0 P Blosoc 2-pyrazg v-eiyiHnige cin-5ryideRs et 2 o

l'i di n- %dhbﬁﬁﬁﬁ@ﬁémlﬂ trrﬂaorometh I benzonltrlle
nmet hoxy enox 3-trifluoronet benzonitrile;

44£{4- [[234 31hénhl Zvéutna@phww-em&) thﬁnazodjdtrhﬁﬂh@enematfwl] -2-

vggﬁszﬁn"wyebh S PBBREEstal g s
4e[et(2LAzéptnnamJ| emynymyduoﬁ@ﬂﬂamlm b- ﬂldenemethyl] 2-

oxy- phenoxy} - 3- trlfluoronEthK -benzonitrile; and
4 {4 [ methexyorbenoxy-Joififlueroraethytbonzanitila:) - t hi azol i di

[l PR Rphriofa vl ethyl)thiazolijn s-ylidenemethyl2.

parti culethbyy- phemﬂw}@trélubraméthg/bb@mmrtmrm aoid t he
resent Lnven

D s oo b3 Byre et g Bl hiag by S daneghetnyil-2-

feat ur @gom- Hﬁérikg%}%ftrﬁ‘m@ﬁfnﬁé‘tﬂ éﬁ%n‘ﬁ?ﬁe SUffe“ ng

from or d| agno with a di se sor der,
condi ti on nedi at ed by ERR-a activity, conprl SI ng

Wer@'psa'fﬁédl u pﬁ%} Bjtlggl co?ms&‘?tr cﬁ’PSPtIhi c&leggnt invention

ct'hrve a east
OCH;

N\/_\_ﬁ\/ﬁj/

comprises at least

The present invention also features 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 Formula ().
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one conpound of Forrmula (I). 13 WD 2008/ 109731
PCT/ US2008/ 056018 The present invention also features
wa@20vetibeosl f or preventing or inhibiting the proPCEES10081056018
of an ERR-a-nedi ated condition in a subject in need
t her eof n dm ni sterin 0 said subje
t RBpdReseTiaaT ey oar s fedlurn Ciatdd It PusneiachiEihioting the

progré@é\'@ﬁ‘dﬁ@n@RﬁQi m&o@atéb)oonﬁﬁi%nﬂh es&Hjedtny PBEH ARerdlof Tomprising
features a nmethod for treating a prédiabetic

administedingitorsaichsebjecitn Ewrapeutinedy effeeiivamosonpt aideas one
adm n|f erl l:% Lo said subject a therapeutically
compgylng& PEMY ﬂ t of at |east one conpound of Fornul a
(1). Such di sease, disorder, or condition can include,
but is not limted to ankylosmg spondylitis,
arnhRdesentdpyntion alse fratures q nethod rrtfﬁﬂlilﬂﬁt&w@d'abetlc
t r rd, b+
condlgé% :}f gtsflu?jeé:rt trﬂﬁl‘éﬁi gr%rl?%g gﬁ)m rltshﬁ;t %&rﬂ AQ?RR@ tcﬁaéélﬁ dublétt a
therapelitidatig effiesthas amalinhof adlieagt driwesempeliad @ Foem bkar(e)
formation), breast cancer (including those
unresponsive to anti-estrogen therapy), cardiovascul ar
d'S%%hQ)‘?ééasecafsUréﬁrg& céﬁt‘jl%ﬁéaﬁ ifGEFE tfuﬁ‘r%cﬁoﬁ?mlted to
cartilage 1 njur 0S cartilage degéneration, and
ankylohmgespondyMtsearmeram:t&roslagartlnmﬂm@ucbra)s rheumatoid arthrltls

e g ot SRS BRGAERTE RS SR 2E g bone-
relate%‘ divB¥sel GRASding QlﬁkBéH‘iéFat@E% Akl fS@na i) BRASY cancer (including
di sease, di abetés, disorders of energy honeostasis,

thosegmrespmwt;gam estrog@n thethpy); @erdiovassulasslisarders, cartilage-

relotl R (ufH e BB RRos o abosBRFRBIICH sbpdnose

relate@StofsHTB g6 férm&tiing OsrRizoSyspld¥ig edhohddbseras®a, chronic back
peri odontal disease, polynyalgia rheunatica, Reiter's

injurys ghENimBronchiiseeanicsingemasaionnainkgy dispase ghyeBisqbstructive
pulm(i#aq%g%ﬁdsleén%sg AR ¢RS ‘?gét%vc?flte%ew hbH‘r%BEfdélst ﬁ%ﬁ't YRG6gout,

t 0 one aspec vent
lipid disercles enietabo’pmaymomw mlﬂtmxpanj/élomas obeatwmtedarfrmntus
the amel i orat| on of S}é t ons oci at

0steogepgpisdmPeHEClan RFIOhE e ¥$: @ ﬁ?rﬁ?‘ Cr‘ﬂg qs?@porosis
PagePs AQHBE38! P& c%gontélrkﬁséé(?é DB alGi r}Plé&r:p%ﬂéa "#?Qlters syndrome,

di seases: rel at di s€ask, one ormati o
repetitiaetstieag énjtioy, mgperghycerant elleag@dl lwead gtumsellen@ and insulin
. eneration, cartilage injury, ankyl osing
res's@ﬁgﬁdyl itis, chronic back injury, gout, osteoporosis,
osteol ytic bone net ast asi s, multiple nyel ona,
chondr osar conm, chondrodyspla5|a ost eogenesi s

i ﬁp@om to oo Bepecliaidhe nveaten; e disaesrrbcompounds and
comp?)% é?éﬁé{%&? Hgg Lﬁlﬁcﬁ{[ﬁ% g?ﬁellorr’gt?o%dggs%}f‘ﬁ ptoﬁ{st ggéoc'iaﬁed with, the

treatment of, and the prevention or inhibiting the progression of, the following
conditions and diseases: 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
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infectious arthritis, osteoarthritis, psoriatic
arthritis, reactive arthritis, childhood 14 WO
wQO®8/M119%7731 PCT/ US2008/ 056018 arthritis, ReiPE&F/US2008/056018
syndrone, and repetitive stress injury. According to
.anat her, aspect of the inyention, .the disclosed
arthri R BB o CoRSRE SRS PGl for ¢ he
anel i orati on of synptons associated with, the
treatnment of, and preventing and/or inhibiting t he
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said nethod conprising 15
order. More particularly, the additional agent in (b) is a second ERR-a inverse
agonist different from the compound in (a). More particularly, the additional agent in
(b) is an anti-obesity agent selected from CB1 antagonists, monoamine reuptake
inhibotors, and lipase inhibitors. More particularly, the additional agent in (b) is

selected from rimonabant, sibutramine, and orlistat.

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

progression of one or more ERR-a-mediated conditions, said method comprising
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2008/ 109731 PCT/ US2008/ 056018
In a further embodiment of the invention, a method for preventing or inhibiting

the progression of an ERR-o-mediated condition in a subject in need thereof
comprises administering to the subject a therapeutically effective amount of at least
one compound of Formula (I), wherein the therapeutically effective amount of the
compound of Formula (1) is from about 0.1 mg/dose to about 5 g/dose. In particular,
the therapeutically effective amount of the compound of Formula (1) is from about 1
mg/dose to about 100 mg/dose. In a further embodiment of the invention, the
number of doses per day of a compound of Formula (I) is from 1 to 3 doses. In a
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further enbodi nent of the invention, the
therapeutically effective anount of the conpound of
wo-e0sbe3(1) is fromabout 0.001 ng/ kg/ day to BODUS2088056018
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effecti.ve nt. of the conpound 0
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u f . the ¢ oun

moad: M Mgt e iagh af s PRI 392 nviiper AFLRRR ey dev of a
compouhtl REIFoR@sIfd (IPRArdral100. 3 déses! e fuptiER ehtfdtimeheof the

defi ned bel ow and by their usage throughout this
inven§ipR clhgdherpeutipalbse Qﬁth@ram%@trﬂitﬂé%lcom@pléW 'of formylad(l) is from

a r
abouQ@.@gb ?P%/gﬁfota&ﬁé ua&%% ? @/‘Rgﬁfag sa&ﬁér aqrtlgulaﬁy the th%rapeutlcally
effecthte amobht ohtaiercommpmvl @frﬁornhyaj(lqamfrbmmbcndlm@rl mmkg/dayi to
the renoval of one hydrogen atomfrom a single

aboutcém%hg/g?bﬁm of a parent al kane. Typical alkyl groups

i nclude, but are not limted to, nethyl; ethyls such

as ethanyl; propyls such as propan-1-yl, propan-2-yl

cYokedpvedimn-is furyther;ddsatiped beloshh as butan-1 -yl ,

but an-2-yl, 2-nethyl-propan-1 -yl, 2-

nmet hyl - propan-2-yl, cycl obutan-1-yland the like. In
A) Terhff erred enbodi ments, the al kyl groups are

Cl 6al kyl, with C1_3 bei ng particularly preferred.

" Al koxy" rad| cals are oxygen ethers forned fromthe

D05 U3t B e e ATk S68 0Bk 1285 BinERel & fbosure.

enbodi ments, the al kyl or al koxy are independently
substituted wth one to five, preferably one to three

gibhlgss etherwiae meted ualkb@si used: raretne Whekier used alone or as part

of a substituent group, refers to a saturated, branched, or straight-chain monovalent
hydrocarbon radical derived by the removal of one hydrogen atom from a single
carbon atom of a parent alkane. Typical alkyl groups include, but are not limited to,
methyl; ethyls such as ethanyl; propyls such as propan-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 Cqalkyl, with C4.3 being particularly preferred. “Alkoxy” radicals are
oxygen ethers formed from the previously described straight or branched chain alkyl
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am no, al koxy, carboxy, heterocyclyl, hydroxyl, and
halo (F, d, Br, or 1). The term"al kenyl" refers to
wa@roosnedsur at ed branched, straight-chain or cyRdT/TS2008/056018
nonoval ent hydrocarbon radical, which has at |east one
car bon-carbon doubl e bo rived hy the renoval of
NG L ST A T M T e
with ¢t ®Mve, %‘réﬂ%%l bRe té%’rbé FOWI%ﬁJdIrﬁb Ebdtrh%f I(u*n)ft@d%soxo

or trans confornatlon abou doubl™® bon

aminqyalkegl, carkhaxyy hetgrocysby!i fmydromd, arbdmahw(& 481 B, iamil}. ed
to, ethenyl; propenyls such as prop-1 -en-1 -yl,
prop-1-en-2-yl, prop-2-en-1-yl, prop-2-en-2-yl,
Cekagif palkenymréfergfﬂo, arcuﬁéamrawd Br@rtchbdy lstrai@ht eRiinsor cyclic
such as but-1 -en- but - 1-en-2-y

monoyajait ﬁydrqga&pmradé@al 1\X1h5¢h ha&qt Iga@rpng gqrbon -carbon double bond,
denv%d‘&gﬁ@%rﬁ%%l_oﬁ%ﬂ}e cy§$%’bé{"-”l fr{&éﬁ}_ﬁ flﬂ_@? Qbfintatdhn of a parent

alkeney CTharsidicl emeBbe In eitliarchelois o ttards dordformbatidn abbdt the double
and_the like. In some enbodi nents, the al ken i

i S
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out-1 a2 - A P R 1 TR RO b a3 B haspe-2v,

buta- IWﬁ&en Agr be%m @lebhez E/IeEP(\!IébutOf Al %/hlé%l‘éﬁgﬂﬁinomyl
froma single carbon atom of arent  al kyne i"cal

cyclobuteyhptdigndupseicicansive ltket Iarsem&)emlbpmnn@usxme alke enyl is

substﬁp%@n\élth RR§?€¥IV¥ eﬁrg%er‘égm%{%rtﬂgqﬁl W%@sdmlﬁémgyw&not limited

to, oxoy BmikditalkoyN cdrddxy, hétekoSrain-Hydrbxyl ead hand t he
1 ke. I'n sone enbodi nents, the aIkynyI is substituted

W|th one to five, preferably one to three groups

i g i.no . C . .
cAPBS T Ryl e ot e d S8 BragRAERCstraRb iy, o cvelic
moncViatene hgdrodatborefaelicalt whighritasoatdéasttonzetarboasoantsdn triple bond,
e renpval of one hydrogen

derived Binthe sSTHQYA oo T GOHRPRH Bt & TS RAIERD AtpiThg! @ parent
alkynBY yBiBal BHARSPArolBt SIS ouEAY RSt ARLASS, IRARRYSbSinys such

as prom’leyrlogi/}fbrm‘opeZ -yt ¢r etar; d;tgyn?yrj]se sgé@asm 1eyr;1g°rts1 ey:l rout-1+-ya-3-yl,
het t | ect ed, f 0, N .and, S., Exanpl . .

but-3Y8 yhEteuend s kg In RTEERRPdIMERts g BRKIBYE 1§ sybplityiRd with

one t@%ba@r@k@rablyrarféaﬁowheee gf&@é%@udin@dgbﬁnoﬂ Ireiedd t?d d%o, amino,

i soi ndol e, i soquinoline, isothiazole, isoxazole,
alkoxpagarbpyy i terocyelyh diydmaxyb anske@el e, purine, 18 WO

2008/ 109731 PCT/ US2008/ 056018 pyrazi ne, pyrazole,

pyridazi ne, pyridine, pyrimdine, pyrrole,

PTheakind i‘Netersprynagferd tea menovadrt eteradidatiidtical derived

qui noxal i ne, tetrazole, thiadiazole, thiazole,
by the rerppwalrfd, one hydrogen atom from a single atom of a parent heteroaromatic
ring system. Typical heteroaryl groups include monocyclic and bicyclic systems
where one or both rings is heteroaromatic. Heteroaromatic rings may contain 1 — 4
heteroatoms selected from O, N, and S. Examples include but are not limited to,
radicals derived from carbazole, imidazole, indazole, indole, indolizine, isoindole,

isoquinoline, isothiazole, isoxazole, naphthyridine, oxadiazole, oxazole, purine,
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triazole, xanthene, and the like. In sonme enbodi nents,
"heteroaryl" is substituted. For instance,

w0 b@saowar yl ' can be substituted with, e.g., opti/oszb$/§56018
substituted Cl 6al kyl , C2.6al kenyl, C2.6al kynyl
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ed here r oups
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substitute can

and/onhekeroeyglyl. opt i onal ly substi t uted CL. 6al kyl,
C2. 6al kenyl, C2.6al kynyl, hal o, hydroxyl ,-CN, -C(O OH,
- (OO Cl 4al kyl, -C(O NRR

- ) 'C( ) v
I by SO Berem e S Sk o0p coMBRSFig™ stable
six-méinb@red kydnocyalig;lor tmrmmlaemld bieydlicar fbetezremerhlydéred tricyclic
The .t h t 'h t
aromglic EgyStel WA PnStS o e 03@%)%!?%%@889@@('@%98
mclucféifbfﬁh‘@I aFé Hgt FHREE B, Whehb! Grorﬁ‘zibrﬁhéleﬁfll Qﬁrs%%b éﬁfb@iéhrﬁéﬁs “a

froml to het er oat oms selected fromN, O and S. The’
is subﬁmedcfarwst@m@mp amh/ cao beagubstifded mltmﬁw heptémsdly om

subs e e, G Gt ot dRepRfy NG Briglon -

C(O)@D«GH HQRYI lCID@O)NFQPRHOJSFQlJL’IDR@CL(I(Q))RZ —N(R' ﬂRZPI—lsw)Z—R' and —
dazol i di ne; norphol i ne, oxazoline, 2-pyrroline,

S(O)Z%I\Wr)(%l’)s waereipyy ﬁaphl%l’u A In[d?per@ﬁﬁrély S@l@@tﬁd deneH, Cre-alkyl,
aryl rﬁ’étgﬁdﬁp gﬁd/g?'h%?érbﬁ (g@_ i ndol i ne, tetrahydrofuran, 2-
YT Gl g, O3t YT E or he,

2-|n1dazollne, 2-pyrazoI|ne,
|ndoI|none In some enbodi nents, "heterocyclyl" or

heterocycl e" are jndependently subst i t ut ed

i 196dRER, NeRERYCHE YR ppterewe*%ﬁ@r%c% guer@taqf':q%&urated or

parti S S8 B cIRL o Ko tpms e

from 4 @G heDeOe@hins -seté(c@d)‘-rm MaOkand S- O(hé) INReRYcy<IPRgroup may be
O N(R S(O 2

attac@g%&acrﬁ« heF%qtp@tPFn Q%éq q:t@r(n \&@lcérégﬂg 'Pﬁ'&%ﬁé@ﬂf@ﬁ‘tqf}? stable

struct%?é eE‘kﬁﬁHpﬁé Qf‘hé’ierc\ﬂ% gn ng%Js inciat¥! butesiRdiniled tang. or

eterocyc yl 09731 PCT/ US2008/ 056018° The
imidageling, imydazolifieehmorpheltheabsazoline, 2P yealineod-pyrroline,

pyrroﬁdjlﬁg,tﬂ.)&r%%we %ytQ rkfﬁpdon%f %lperézlne piperidine, indoline, tetrahydrofuran, 2-
pyrroline, 3-pyrroline, 2-imidazoline, 2-pyrazoline, indolinone. In some
embodiments, “heterocyclyl” or “heterocycle” are independently substituted. For
instance, “heterocyclyl” or “heterocycle” can be substituted with, e.g., optionally
substituted Cqgalkyl, Cogalkenyl, Cygalkynyl, halo, hydroxyl, -CN, —-C(O)OH, —
C(O)O—-C14alkyl, -C(O)NR'R” -OR', -SR’ —C(O)R', -N(R")(R"), —=S(O)—-R’, and —
S(0)—N(R')(R”), wherein R’ and R” are independently selected from H, C1-alkyl,
aryl, heteroaryl, and/or heterocyclyl.
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an O= to either a carbon or a sulfur atom For
exanpl e, phthalimde and saccharin are exanples of
w@oevpasTds with oxo substituents. The term "ciBET/DS2988/056018
isomer” refers to stereoisoneric olefins or
cycl oal kanes (or hetero-anal ogues) which differ in
the positions of atons (or groups) relative to a
r §herens coRy ameethePus&E aind-drsBart b sabeifeieAt §ro refers to
the same side; in the trans- isonmer they are on
an Ogpeiherca sades orrheulfurraioms Uinrtexameld, phtbakmide acsaccharin
radical in which one or np 'th drogen atons are each
are e Bls& Al P U Bt RSUHE S or a1 er ent
substituent(s). Wth reference to substituents, the
term"independent|y" neans that when nore than one of
sUOR telimsestifanstispryepoeiensite steygeisosasin olefirmeoscyrigalkanes
(or néi§f- 88080 6 ihich lin LA BoS6fs 81 ABkns, (b relative o @
referermanylaséng théeis-ispaer thedtdng aedor e sametdide ;Sp ¢oe trapd-
, anpunts, as wel| as any product which results,
isomey; ey @re 0B ORPREIte 84Sy, from conbi nati ons of the
specified ingredients in the specified anounts. The
term "subject” as used herein, refers to an ani mal,
plétdeabl‘yulzstitadhtefersnost ragic ér abich endhammore Wigdragen

atomy B 8aFRTSRERCP R FHRCAEN AT OGO e BabS AP R LeRI():
or variable at a particular location in a nolecul e be

i ndependent of its definitions elsewhere in that
miVige iaference toisgbsiidents; dwitermaindapesdentignmsaas ehat when

moregTRbbel B SHbS LA, BResap MBS enlsy By e the pame or

differéhefraritedcd qrevi de conpounds that are chemcally
stable and that can be readily synthesized by

techni ques knowmn in the art as well as those nethods

s f ) DT [ -Sk
naneitaih opafbSfon oS TAERGEY 10 BYEODPaSI ABr Sl BHRg the
speciﬂéd)giglréﬁl’éaﬂs iﬁrc]ﬂﬁé \IH2OM8H ool 'ls M‘fm”][%myt predabt Whick results,
, o decrease .the constitutive |level of receptor, i
d'reCtj%?'i \nStreely. ifien reMbiIORE O He ﬁﬂe%lﬂ%(ﬁi@eg'ﬁﬁse'ﬁdh%ﬁpec'ﬂed
amo Yy blocking the activation induced by agoni st
inding at the receptor. Metabolic disorders,
di seases, or conditions include, but are not limted
obesi t and associ at ed

cShei Pl SUEey Rarast Herfy rRe Gl el BsEopghgammal,
most nof%FlfPﬂﬂéS:riﬂuﬁlﬁ'éﬁ,ﬂmﬁ’@@ﬂ@%e&io@%faﬁﬁeﬁﬁbbbéﬁ!@ion ¥ e riment.
It is intended that the definition of any substituent or variable at a particular
location in a molecule be independent of its definitions elsewhere in that molecule. It
is understood that substituents and substitution patterns on the compounds of this
invention can be selected by one of ordinary skill in the art to provide compounds
that are chemically stable and that can be readily synthesized by techniques known

in the art as well as those methods set forth herein.

The term "inverse agonist" as used herein refers to compounds or substances
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dependent di abetes nellitus), IGI (lInpaired G ucose

Tol erance), IFG (Inpaired Fasting ducose), Syndrone
wo2qoenodvet abol i ¢ Syndrone), hypergl ycenm a, el eRer/Es2008/056018

bl ood gl ucose level, and insulin resistance. A

condj tion. such as | GI
that HE3Bdhe ZBRLY 5 Seiarss e Cots i BdRYScR! FECh Gt Bctvation in the
abserﬁ@ &OQ& aQbﬁlskFﬂw@Y&bd & 3¢ bﬁfc%rfgotheda%‘tl%mmlr{d%céﬁ fb‘?fégo‘h@st
doses for therapeutic 7and prophylactic purposes’for
bindinghat Hiesecepion. phar maceuti cal conpositions or the
di scl osed drug conbi nations, whether or not fornul ated
in the sane conposition. For therapeutic purposes,

t MethiesIo disbRicad aliséRls! Br edhdEBdmY BcRITRY BT aﬂﬁn@tﬂmﬁilted to,
herein, nmeans that anount of each active compound

dlab%rqb@@lémartdaassa@éaied samﬁ@ﬂéprpﬁmpil@ﬁmrﬁa&hle&pf ﬂ?ﬂﬁy include
such %h&'tlbﬁs taQGFDB'I\/P |ﬂgulﬁ1@4je[5’én 'd?ét{éﬁé ﬁlll'_')fbl\/f‘ n insulin-
trssue system ‘ani nmal or 3 soughc{

depehyerdt digisetes mrtus)/&Gé'r(ilmgalrecm GltﬁmﬁeC'Béle:hm“e@rlFG)(lmpalred
ot her clinjician, ich includes alleviation of th

Fastirg, %Qﬂ?@)&yrﬂq@mﬁ >§é@rsMe&abo"a.%/&da@mewy@&rg'vm@d elevated
bIoodE@DccE’éé’l‘é%' apliifs Wr‘égl Sorcgerﬁconﬁﬁ‘ieh@utch% I8 ORE s also

rogression o

knowhtasea é;predtabeab lcpnditibetoi \paseduabam Statef ers to that
anount of each active conpound or pharnaceuti cal
agent, alone or in conbination, that treats or

I mthba§ af@kr@o\wm gedart \‘tﬁ* d-'éiér%mﬁfg @ﬁ@ﬁ.b@%@s@g f&f thdrapeutic
di sorder as bei ng) dsoug y a research er,
I

and preplyl actir perposeedirdae dikstasad marmatv@utleahqmrrmcmmorrsmréhe

d |sclq,§%‘§ ed rﬁ@ L@m@%&%n Mh%q}eqrc& zﬂ‘?g ?@rr’rﬁﬁ %'%j ﬁg&’&?? s% c%rﬁﬁoscl’{lon

For trestapeitid slipdses, tAB teid epersriticHly Bﬂé@t%téméahtf ¥sWsed herein,
prophylactically effective anount; (b) at |east one

meang it awounbot:%aﬁﬂ aeliveciPROUNShPHPRATENaCeUTiRal:AgENrRIRE OF in
comb'irgé? . fhat eglwﬁane f‘d@ (t%l 8F n?éiq?érﬁélqg%é)@sc%frn a tifsue system,

animgirargfuhacthat |s/\be|ngaadrmght by erredeanmhennd@iteratdrran wmiddicdl iector
or othsefl'%C H%,ag{nwmq Mo alt eyﬁlomp%ger gilrrr]l gc}r&e, ép%e disease or

[ b+ d-er; r
cisorSDNELBERL orpoBIEle LlRkostE (YD LSIATRN Lo
progrehsoa;mé atdisorder)p thepteyindtherapemiiral iy dfiectise errrmtlnt refers to that

ﬁ)&\m 2008/,109731 PCT/.US2008/ 05

amour§BF Eath aefiie. ETPOUR F ROBERRCRERLa9¢ht ARNB/Y if Gombination,

that tfeits bP¥hibifhia dw%@étltﬁéldnxeasﬁ@@gaé&s%@af 4 %ns{oP@ér as being
Internati onal J har m 1986 201- 217

SOUgFr mrwarchqrggete(rmari?n, medica| dQ(;tor ox ntiﬁer@hmrp@nweThus the

. ' e uj. i
preseff nliBa piddes BohefiEishdt ¥ue shRHFYGrgP i tor dhampe,
(a) eddhvérugii9adaiinisfered hean indepemaenatly treahpyutietie i padshylactically

salts. Representative organic or inorganic acjds
effective amount; (b) at least one drug’in the combination is administered in an
amount that is sub-therapeutic or sub-prophylactic if administered alone, but is
therapeutic or prophylactic when administered in combination with the second or
additional drugs according to the invention; or (c) both (or more) drugs are
administered in an amount that is sub-therapeutic or sub-prophylactic if administered

alone, but are therapeutic or prophylactic when administered together.
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i nclude, but are not limted to, hydrochloric,

hydr obrom ¢, hydriodic, perchloric, sulfuric, nitric,
W(pimsphmsi c, ac_eti c, propi oni c, _gI ycol i c, | actPCT/US2008/056018

succinic, nmaleic, fumaric, mlic, tartaric, citric,

benzoi c, mandelic, methanesul fonic,

hydr oxyet hanesul foni ¢, benzenesul fonic, oxalic,

PaFiel e ZoRdpitditkieanPatdeptie sant F&fe'r%nt%%rf R

cycl ohexanesu amc, ‘salicylic, saccharinic or
pharmaceuticely aceenteblecsaits (R@@ﬁrlewnatﬁma}é Pbaganil®86r 33, 201-217,

3. PR T AP T, 68 ol Q¥ sl hoowBub s B may.

howevBelieNgsefdi ﬁtth@p@é;ﬁran@a oet:dsmloeuﬁ@ls; askdieing tERBISURVEion or of
rOCB.I ne, al um num cal ci um hi um nmag nesi um

their @t@,@rggageyﬁpalgbmqgﬁtaQQ@aﬂs nBep@sqﬁa@@Q@@mc or inorganic acids

molugE L E A Bt e RTPRRAT) He, kBB GREL Ry bERATE

sulfuf&TWLﬂﬁ)sfbH&ﬁh’Eacéhd\lpfbm @anllc lactic, succmlc maleic, fumaric,
4-{ 2l\/bthox3g hol i n-4-y I S| CN1
malicytariarigy CiTicy’ @na @Xéiq_r}qlieg dpemaﬁegulfon|c‘hy‘dT'oxyethanesquon|c

DO et - Bncon R P 2engsg5i5uBd7 aasayfoni

cycloPEXdndsaany @Es@ﬂ]&ﬁlc Saatidgin@ @FBifluoroacetic acid. Representative
4-14-13-(2-Di net hyl t 2.4- N/ N S

orgarlys B v g e Beees MakidR L Sheielifiea 1o, Hashgiayonic salts such

as be'h@ﬁﬂ’%ﬁ@ éFﬂdrbdedéﬂ’fe)réﬁbthé dlt@thgﬁa%@rﬂhéreth%e@e%ﬁﬁn@': 3

Di oxo- 3- (2-pyrrolidin-1-yl-
megl@mm,q prcpcpalm,cﬂlurmnurg qalq:luernd;tmwmymagz]eswm potasswm sodium

and zinc.

B) Compounds

Representative compounds of the present invention are listed in Table |

below:
Table |
COM-
POUND
STRUCTURE
# NAME
O/ \N 3\\ OCH3O s 4-{2-Methoxy-4-[3-(2-morpholin-4-yl-
/Ly S 1 ethyl)-2,4-dioxo-thiazolidin-5-
X CN ylidenemethyl]-phenoxy}-3-
O trifluoromethyl-benzonitrile
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N & - CN net hoxy-phenoxy}-3-trifluoronethyl- O
benzonitrile 0 OCH3 CF3
wa2@8AMEshoxy-4-{3-[2-(4-nmethyl -N\/N S O 4 pi PE&I/US2008/056018

ra2|n1yl) ethyl]-2, 4-di oxo- N
thi-azoH-ei-r—5—yH-denenet-hy}—CN
phenoxy) - 3- tégﬂl uor t hyl -| benzonitrile O F CF3
\ IN-RA~-S O | 4-[ 2- D et hyl ajriré{EEH3jiinpthPartino-khgl)-2,4-
/N OX&L@‘“ a ) ¥l i denanmethyl | d?OXO-%ZOhdIn 5- Ildenemethyl] -2-
fl fl uor gmethyl benzoni t Y OF

["8N( 2-|mor pho] |"i?”wxerhe“PXVﬁqétﬁ'f'uejomethy'-
CN 60Y et hyI) 2, 4- di oxo-t hilazol i dj mefzohitie d € N e me

t hyl phenoxY} - 3- 0 trifluorjonmethyl-benzonitrile
OOCH3 CF3 4- {4- [3 (2-Di ethyl am no-ethyl)-2,4- ~N~-N~S
CN 7 di oxoethi az(oFF3| di n-|5-yli demqu:z J;ly)lo}@ 32- pyrro||d|n 1-yl-

C@Q&g 4 015 1. Y e a R R oy >

in-5-yl| @aﬂm&ph&mp*y} g.trlﬂuoromethyl-
WO 2008/ 109731 PCT/ USZOO8/ 056018

r omet hylpen@nignzonitrile 23

0 OCH; CF5 4-(2-Methoxy-4-{3-[2-(4-methyl-
—N N o) piperazin-1-yl)-ethyl]-2,4-dioxo-
__/ _\_N»\S 4 . - .
. N thiazolidin-5-ylidenemethyl}-
) phenoxy)-3-trifluoromethyl-
benzonitrile
\ 3\\ ] o CFs 4-{4-[3-(2-Dimethylamino-ethyl)-2,4-
N
/ _\_N S \©\ 5 dioxo-thiazolidin-5-ylidenemethyl]-2-
X CN fluoro-phenoxy}-3-trifluoromethyl-
O benzonitrile
/~ \ 3\\ ] o CFs 4-{2-Fluoro-4-[3-(2-morpholin-4-yl-
N
L _\_N S \©\ 6 ethyl)-2,4-dioxo-thiazolidin-5-
X CN ylidenemethyl]-phenoxy}-3-
O trifluoromethyl-benzonitrile
—\ C>)\\ OCH3O CFs 4-{4-[3-(2-Diethylamino-ethyl)-2,4-
N
/ _\_N S 7 dioxo-thiazolidin-5-ylidenemethyl]-2-
X CN methoxy-phenoxy}-3-trifluoromethyl-
O benzonitrile
(\ (i\\ OCH3O CFs 4-{4-[3-(2-Imidazol-1-yl-ethyl)-2,4-
N
N=/ _\_N S 8 dioxo-thiazolidin-5-ylidenemethyl]-2-
X CN methoxy-phenoxy}-3-trifluoromethyl-
O

benzonitrile
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CO OCH3 CF3 4-{4-[2,4-D ioxo-3-(2-piperid i n-1-yl-

NN~s O CN 9 ethyl)-thiazolidin-5-ylidenenethyl]-2-
woreaoRos9Y3p henoxY}-3-trifluoromethyl 0 benzoni PCT/U82008056018
~ OCH3 CF3 4-{4-[2, 4- D oxo-3-(2-pyrazol-1-yl- NI S CN

10—ethyl)—thiazeH d A—S—yHdenepethyH—2—CIN-O
nmet hoxY- p hen p flugronethyl- O benzonitrile N
%fé ,34 Dl 0?(0_— 3- 2 A4142,4-Bioed-312-piperMin-1-yl-

3 4-{4°
CN_S\i,%, k- et “PHy | depshBidlofdi 5B Rmethyl-2-

3-triffluor yl - berzorGN r|i N MgthegyRhanp3-trifluoromethyl-
4-{4-[B-(2- Azepan 1-yl-ethyl) -2, 4F bendohire s | | 12

dioxo-thiazolidin-5- ¥| Ldendanet h¥| | -2- CN et hoxY- p

henoxY} - 3- trlé‘éﬁoro I;hyl g benzopitrile CN O OCH3 O
CF3 4 4-[ 2, 47D 0x0- 3= 2- pyfrr ol - 1-)4L{4 [24-Diokb=3-$2-MazbB 1-yI-

yl i dene -
4 b o T EEL R G Rersmgy2
2 ¢ “penNrdlid int ;[ne)tnoxy-phqnowgﬁidﬂuoromethyl-
et hyl >t h| azoI i di n-5-ylidenenet hy| lbed-onih
fl uoro- phenoxy}-3-trifluorqmethyl| QO benzonitrile C

Synt hesi s ’ cF
N O OCHs 3 4-{4-[2,4-Dioxo-3-(2-[1,2,4]triazol-1-
N ) O
N= S 11 | ylethyl)-thiazolidin-5-
X CN ylidenemethyl]-2-methoxy-phenoxy}-
O 3-trifluoromethyl-benzonitrile
O OCH3O CFs 4-{4-[3-(2-Azepan-1-yl-ethyl)-2,4-
N_\_N»\ S \©\ 12 dioxo-thiazolidin-5-ylidenemethyl]-2-
X CN methoxy-phenoxy}-3-trifluoromethyl-
O benzonitrile
O OCH3 CF3

4-{4-[2,4-Dioxo-3-(2-pyrrol-1-yl-

= o)
QN_\_N»\ S \©\ 13 | ethyl)-thiazolidin-5-ylidenemethyl]-2-

CN methoxy-phenoxy}-3-trifluoromethyl-
O benzonitrile
O ] o CFs 4-{4-[2,4-Dioxo-3-(2-pyrrolidin-1-yl-
CN_\_N»\ S \©\ 14 ethyl)-thiazolidin-5-ylidenemethyl]-2-
X CN fluoro-phenoxy}-3-trifluoromethyl-
O benzonitrile

C) Synthesis

The invention provides methods of making 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
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The invention provides nethods of making the disclosed
conpounds according to traditional organic synthetic

woreioBoas3ns wel | as matrix or conbinatorial SPCIL/DE1008056018
nmet hods. Schene 1 descri bes suggested synthetic

routes. .Using the 24 2008/ 109731 PCT/ US2008/ 0560
SChe@@h&W@“'#ﬁ'@%ﬁ%@Wi AR YA P&Ta A tHFESUX G 8 8‘& ar}may
deve@ﬁra%%nbngus%w sln'mlér”m"eﬂﬁ)o%rﬁ)r errd@drﬁb@@né‘ﬂ?ét% mﬁ.rpﬂhe

simlar” nmethods for a given conpound that is wthi
inventipe. Tuhﬁeemmetbnds Frerprasetiotive ar hersymtketnscemes, dwt are not

t he n |c SC are n to be construed as
to be Bfisfik 35 TG BE Sonerdl R bR nore the

conpounds according to this invention have at | east

one chiral <center, they may accordingly exist as

emmdh@ ICS‘?mmW@ﬂ§ acRer WUW@VQBBQ@Q§V9 edteast opgcairal
centeg,ht'h[a m B&%rarwgylstﬁé’ eRgidrharal\y *ﬁ {rﬁtccﬁ‘ﬁpounds possess
i as ners e~ processes

two oph&nercmﬁrebaeruérg Itt@ey:maymddﬂ&)rmdiy @xibt ag ohastédwmers Where the
i nvention gl ve rise to mxtures of stereojsoners,

processgs dor e mkeRaNHON 196 the FRINBPERCS P CeFRNGP; thg 4pvention give rise

to m&tﬁFé%Psg @Str@s%ﬂ%ﬁbké’ﬁag §@é=dé1j’9fe% cor&tional
conpounds may be prepare In racem orm or as

techniiquoisvs uohineas pmmatommomatmgraphyer d’hercmnmomdsheay be prepared

in rac?gﬁ%g Hﬁg? hfggpcd|Y|a¥gltegh%es%lf>gloerrgg ior\(;&harg I}i)@/daltpf.?éﬂereospecmc

synth@@%&ﬁrtﬁﬂrfesérﬂﬁ@h' QTR é’orﬁbom%cﬁﬁr‘n%ye@?f%&én*b‘i’e Yerda@d into their
t echni ques, such as the fornmati On of st er eoi soneri c

comppaentsemntmersmrdmtetﬂ@m@rﬂbyaﬁaa@ardctaphlquaes,u sushesie

format B dtaTereB it nPshy St RireeR 3t Pan SBfleally actyease:

foIIO\AlEHd H(Sfﬁ@bml Ry stalnFeidnoshPfegenerf fRINSEMBE ifteesdi@r Ther
fol |l owed by chromatogr aPhI c separation and

COViné'ﬁﬁ% sMayelse e rerpivan byfermatiery Of stareQiseraeric esiers ohamides,

follomfe%‘WH%ﬁ]éggé’r hid & oréﬁ?rp]gﬁa g?rln%vgpéfr Ak HirhCaGatim-

unders er eol SONer s,
Alterrran‘/etyl thertarhpoesds disysteeresoivadsusigg anatinal EIPLCscotans,. It is to
rs thereof are enconpassed within the

0
be urgg&} gl?h"i’t HEEORAMENSy RGAMNIE MIXEPS HERFIEIROMESnaegmetric
isomdrBeafd léﬁﬁﬁﬂérh Pstfh%Fé@f dr8'entBf tp%gggd’\mﬁﬁbe s u?f éﬁé present

pol ynor phs an such are 1 ntended to

inventibe. pr esent |nvent|on In addition, sone of the
conmpounds may form solvates with water (i.e.,
hydrates) or common organi c sol vents, and such

sq:luwﬁbﬁﬁo@r %oﬁleS@f thBtcpysianing Sordes ﬁfr“flﬁ’é@éﬁ@%@ndé\ﬂrﬁév @x.st as
the scope of this invention. Exanples of the described

polymgrphs @nd@sr suahedreiinieindad tebedneludeaiinitrexprigseekinvention. 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 and Examples
1 through 4. Compounds analogous to the target compounds of these examples can
be made according to similar routes. The disclosed compounds are useful as
pharmaceutical agents as described herein.
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1 through 4. Conpounds anal ogous to the target
conpounds of these exanples can be nmade according to
W@ eowsl1ea73r out es. The di scl osed conpounds ar e uBEr/UB208%056018
pharmaceuti cal agents as described herein. 25 WO
2008/ 109731 PCT/ US2008/ 056018 Abbrevi ati ons or
acronyns useful herein include: AlIBN

(AbBreVigidHsShisaREhym8 Niskfl hgtein Bodtudéent butyl

car bamat % BOP -
( Benzl®N (4a2efzabigisoRytytaniisite)i met hyl ani no) phosphoni um

hexf h hat Buli (butyllithi DI BAL- H
(oSBT A A 1 gy o
iy ! yari ae) o o
(- emrmiamon ol oy
(1, 3- D};ﬁéﬂwpp gsphatek- t et r ahydro- 2(1 H) - pyri ni di none)

%%&Whg%yﬁgm)%wg%yﬁnN - et hyl car bodi i m de) EDCI
(1- (BHEALrE (Dyisebutypuamdm hgdeddly | car bodi i m de
m/dEﬁ%?g-?d?r%qﬁglar(nﬂo%wdir%)mc (ethyl acetate) h or
l(J(ra (ég@gﬁqﬁgég%ﬁggﬁg{r@?mkwﬁew N ,N -tetranet hyl uroni
( Hexiaitt (cyrmethytpimoamideje) HOBt (1 _
DA AL B A Rt B
(Li thvgo gheaRpEQIRMige) de) LHVDS (1ithi um hexamet hyl
disilazide) M %met hyl) My Err’l_l l'igram MOM
( Met BRGy(INeth{dimgthylaminopropyl)-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)

HOBt (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)

NMP (N-Methyl Pyrrolidinone)

rt or RT (room temperature)
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NaHMDS (sodi um hexanet hyl disilazide) NaOQBu (sodium

tert-butoxide) NBS (N Bronosuccinimde) NVP (N Mthyl
weg00800976i none) rt or RT (roomtenperature) 2BCENIS2008/056018

2008/ 109731 PCT/ US2008/ 056018 SPE (solid phase

extr i,on), TBTU .

n d??l dpARse eXagioR) N | N - t et r anet hyl ur oni um

hexaf BYQ é@OB@ﬁﬂﬁtﬁb%I ALEMRQ Wh?*t@tf@(ﬁbﬁﬁwlﬂ' BRIURY |

- 1- pi per %/ free'radical) TFA (trifluoroacetic

aci d) ; hﬂEKEh(QFeD esphtef uran) TLC (thi n I ayer

chr ner |dance Sch Scheme 1
ro' CRRVBY 20 AR Rl - T R SO il TR fs
i ><rFAmr.ﬂubMacet.Baa.dcpv Il OR OR Ol \ R3 aR
O R3 base R6RSN- xI HNI “ nN
THF (tetrahydrofuran)

TLC (thin layer chromatography)

General Guidance

Scheme 1

Scheme 1

o}
0 R,
o R
ReRsN 3
>\\x 0 Rs base 6Rs H_N»\x
HN . S
X R1 R4 RGRSNH—LG o R1 R4
0 [}

n

LG is leaving group

The compounds of Formula I, wherein n, X, R4, Rz, R3, R4, Rs and Rg are
defined herein, 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 KoCOs in a solvent
such as DMF at a temperature preferably between 25-150°C can provide the
phenoxyaldehyde IV. Knoevenagel 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 phenoxy cyclic dione VI. The Knoevenagel reaction is
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/| Ra RGBRSN R, Ra OMIILGOVI nl LGis leaving
group The conpounds of Fornmula I, wherein n, X RI,
WOR008R®73R4, R5 and R6 are defined herein, caPCDES2008/056018
synt hesi zed as outlined by the general synthetic route
. illustrated in Sch . _Treat of a ropriate
typicallysst b iesdn qoraRians Fodiant S, P Miugie abe FRPERLLE Geterably

betwé‘th ¢00-206°C tﬁh%rreﬁemmbéﬂmﬂiénYalééﬁ*d@N 8n@cyERdiBRe 'Vaﬁlm%y also
from commercially available starting matefials, wt

be peafoujmd witlc & base lsRC@ s spdiursglogtate in arstivert SDIVF aatacatonltrlle at
erature ef erab n_25-:1500C can provi

a temE R DY S AR R 27 R Ge 06 B bPPeedy ehAgiidtum

acetaté feaysiR dNd wt bhetnberatded preféhadiieodiwieen 31 e50IESTREEMent of

of a catalytic anount of base such as piperidine and
dionegVll with anarpropréate pannei\dl. adiede®ddG b3 8VeaMdNg BEOUFheH@XFS

chlor8 o8RO o RSB S B ReshFaS p sk dtiqoe n

solveahsagh as DME at weeinperathreasreferiabsetaiced 25 Mp@ICItaN erovide the

preferably between 100-200C. The reaction between
Compézvagwagorfvuladd cyclic dione V may also be perforned

with a base such as sodium acetate in a solvent such
Exa,l%ggcetonitri le at a tenperature preferably between

50C or in the presence of ammobni um acetate in
acetic acid at a tenperature preferably between
50- 150C. Treat nent of gon Vi, wth an appropriate

amne VII, wherein LG i ng group such as
chy JME!Etho& [3L€2-nk Iﬂﬂmml- I e4di61xd Hﬁaﬁbﬁdﬁﬂsﬁ
of a base such as at a

tenperﬂﬂﬁ!ﬂﬂﬂiﬂlﬂ:ﬂhmﬂ:ﬁ#ﬂﬂmothFbﬁm t he
conpounds of Formula |I. Exanples Exanple 1

4-{2- Met hoxy-4-[3-(2-norphol in-4-yl-ethyl)-2,4-d

i oxo-th iazol i n- 5 cyl OCHs CF3
i denenet hyl | - [ . pt byl - benzonitrile
AL ' O O
CN
O

A. 4-(4-Formyl-2-methoxy-phenoxy)-3-trifluoromethyl-benzonitrile

A solution of vanillin (1.65 g, 10.86 mmol) and 4-fluoro-3-trifluoromethyl-
benzonitrile (10.26 mmol) in DMF (15 mL) was treated with K.COs (2.83 g, 21.72
mmol), and the mixture was heated in an oil bath at 80°C for 12 h. The reaction was
cooled to RT and partitioned between EtOAc and H>O. The organic phase was
washed with water (3x), dried over NaxSO4 and concentrated in vacuo. Silica gel
chromtagraphy (EtOAc/hexanes) afforded the title compound. 'H NMR (400 Hz,
CDCl3) §10.00 (s, 1H), 8.00 (m, 1H), 7.68 (dd, 1H), 7.58-7.53 (m, 2H), 7.29 (d, 1H),
6.75 (d, 1H), 3.83 (s, 3H); LC/MS (m/z) [M+1]" 322.1 (calculated for C1gH11F3NOs3,
322.06).

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

4- (4- For nyl - 2- met hoxy- phenoxy) - 3-tri fl uoronet hyl - benzo
wWoRaBi0E3A sol ution of vanillin (1.65 g, 10. 86PemDE3008/056018

and 4-fl uoro- 3- trlfluoronethyl benzonitrile (10 26

T hiazolifingrd 4 dond 14,553 20 ARy hadh Al o 2getHoxy-

phen@ﬁ}JtB -BHHILBRSME B g| %8n£bn.tTm@(21e¢9ffmﬁal)We°re o(f%l\%a hQolREne (150

artitioned between Et OAc and O The organic
mL) amats@ataa@nth/da@mm acidH 3vétt mmql Band pmer@me:«?e% ReraipdThe flask

M T AT T M T

bath {o‘ﬂQQ H‘BAfter@aGﬂlﬁg tSRT, @& produtt Whs c%ll@@ceﬂrby ﬁlltréﬁon é’n@%nturated
(dd, 1°H, 7.58-7.53 (m 2H), 7.29 (d, 1 5 (d

with hiexapes 3o 8fo(dstheatige; carapamid. fHANMR40Q Hz3DBISO- d6) 512.68

(NH) B34, RS A0 oﬁ%?;ﬁl})gﬁsgoﬁg)rjﬁ@ @511), % .361d, 4427 26 (dq,

1H), 6(|9D (@; MY, MRy (HBM m/wl% rib/iz) IO apetd (calculated for
~benzonitrile 2 WO 200 /109731 PCT/ U52008/ 056018

C19H1'EEBMZQ4$ di21e09); 4- di one (2.55 g, 21.79 mmol) and
4- (4- For nyl - 2- met hoxy
phenoxy)-3-trifluoronethyl-benzonitrile (21.79 nmol)
C. Werf2-MetrxlyveB-{Dmabheired{/-ethy)nR ¥-dogo-thiead k-6t h
benzoic acid (3.27 muol) and eridine (2.83 nmol).

yligeaemediay]-r %@rtﬁﬂeafqm@tﬁy}ob I€rk trap, and
t %\es GRS HPA [Mﬁ? 4f|§ﬂ‘o§§1>%ﬁ%ﬁbm|ﬁ 51€I%n%'rﬂethg?t260t o %2

Arter cool e prod was c
phentbxy]ti*} ‘atﬂuororaetthyt bemnzoratriésl (4 0umigh Ol0O6amesol m@ﬂf(ﬁr(ﬂhlbm}ethyl)-

morp%hﬁqliee(og(?%%gl) in ﬁM}W@ é l(())d@aé Y%(gw&%f ?b:a (gg H9; 0.24
mmoq ahd r(e%teé-td‘@(aod Lrﬁéw (aﬂ;mlﬂauﬁ‘) he%r%ﬁblb@'l@' AfierH)Zh hEReddtion was

cooleddalFtDraad @@rmtmnedd:mﬂegn o mQ)la@dL)-lzoc(ﬁ mL). The organic

phas%rv\é% “%%r{‘erq‘ \&Q@I{ g) &2 %gomf))h%lrlea ove¥'N éE)y Iza?nd concentrated in
vacucyls.d@gmeémwhﬂatmpﬁywe@ﬂ/%bw@ﬁa&ldwﬂhehﬂrezwmpdsmcﬁ H

A sol ution of

NMR 4400 Hz2 CR@s bk 8-2(dad bl)i 6i8rh-(5- YiH).ded@ faid,HyH) 72w hait) 6.76

., ke U 4 82 TS M bl PRy 25108, febipms

(m/z)l[m+B))'yF534125cz§lbmaM5fdrr®§H§¢3M@©§s Ke32082) 33 g, 0.24

nd heated to 80C in an al um num heati ng bl ock.
After 12h, the reaction was cooled to RT and
partiti oned between Et %and H20 (5 nmL). The
organi ¢ phase was washe P O(2 x 5 nL), dried
49443 -(F=Dva¥thatamioo-ecnyl)-2tHdioxo-thiazolidinS lvilidengaiethyl]-2-

chromat ography (MeOH CH2Cl 2) afforded the tit]e
conpound Methoxy-phenoxy}-3-trifluoromethyl-benzonitrile

\ 3\\ OCH;  CFs
N O
VARRNEING
X CN
o

The title compound was prepared essentially as described in Example 1C
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NVR (400 Hz, CDC13) 6 7.97 (d, 1 H), 7.87 (s, 1 H),

7.68 (dd, 1 H), 7.19 (m 3H), 6.76 (d, 1 H, 3.90 (t,
wWQkhog1®@782 (s, 3H), 3.67 (bs, 4H), 2.64 (t, 2HCT/BSHE8/056018

(bs, 4H); LOMS (mz) [Mrl ]+ 534.2 (calculated for

excegT Rt {2aCn D RN b T HAT RS Ssad in WieaRlpns 25 r2dGhioro-
ethylﬁmbhbk%ﬂ%”ﬁilm (400 H CDCIs%T%gth (d, 1H), 7.87 (s, 1H), 7.68 (dd,

oxy- phenoxy} -'3- triTIuor 6 onitr

1H), TAI (M\F3H, 6.70 (@, CN), BITHE 2|1-I)tBé31c(nsnﬁblm,rﬂj6We(ﬂst BHp2.88 dbs,

oH); D3B8 (60l A7 G2 dearoisen BT e bererenss, 252.11).

(2-Chl oro-ethyl)-di nmet hyl -am ne was used in the place

of 4-(2-Chloro- ethyl)-norpholine. 1 H NWR (400 Hz,

CDC13) 6797(d 1H, Emasnpl(es?p 1H) 7.68 (dd, 1 H),
. q H) 481

]+ 492. 1 nfemoxyLitieroxyis3-SaflBlomatiRA4Bnz9trild) -

Exanple 3

4-{4-[2,4-Di oxo-3-(2-pyrrolidin-1-yl-ethyl)-thiazolidi
n-5-yl i denenet hyl | - 2-

met hoxy- pheno 3-trifiyl uoro %b enzonltrlleCNO
OCH3 0 CF3 S 1 und was
prepared essentially NS bed i anple 1C

except that 1-(2-Chlord-ethyl)~pyrrolidif® was used in
the place of 4-(2-ChloPo-ethyl)- norpholine. 1H NMR
(400Hz CDC13) 6 7.90 (d, 1H), 7.80 (s, 1H), 7.61
(dd, 1 H, 7.11 (m 3H), 6.68 (d, 1 H, 92 gx 2H) ,
3 The title, copppyourml was pbgoargdgessgntmly qssdescqr:pedln amme 1C

exce@g&@%—@é@-é@@%@ﬁd @é%v&ﬁ (64 'S8 8F 4-(2-Chioro-ethyl)-

morpHolir&. N/Htrhmm)o{ﬁz[(zmﬁjm 90|(d 1H), 780 (s, 1 3 761 (dd, 1H), 7.11
- Pi era2|n % ethvll-2 4-d|oxot i azolidin-5-
(m, 3H), 68 (d, 1H) 3.92 (t, 2H), 3.72(s, 3H), 2.87 (bs, 2H), 2.72 (bs, 4H), 1.80

(bs, 4H); LC/MS (miz) [M+1]* 518.1 (calculated for CosH2sFsN304S, 518.13).

Example 4

4-(2-Methoxy-4-{3-[2-(4-methyl-piperazin-1-yl})-ethyl]-2.4-dioxo-thiazolidin-5-

vlidenemethyl}-phenoxy)-3-trifluoromethyl-benzonitrile

O OCH3 CF3
—N N }\\ 0
_\_N 5
X CN
o)

The title compound was prepared essentially as described in Example 1C
except that 1-(2-Chloro-ethyl)-4-methyl-piperazine was used in the place of 4-(2-
Chloro-ethyl)-morpholine. "H NMR (400 Hz, CDCl3) 5 7.88 (d, 1H), 7.69 (s, 1H), 7.59
(dd, 1H), 7.25 (d, 1H), 7.21 (d, 1H), 7.09 (d, 1H), 6.70 (d, 1H), 3.93 (br s, 2H), 3.76-
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yl i denenet hyl } - phenoxy) - 3-trifl uoronet hvl - benzonitrile

O OCH3 CF3 -NCN~ S| 0 & CN O The title conpound was
w@e@paswel essentially as described i n Exanpl e BCI/US2008/056018

except that 1-(2-Chloro-ethyl)-4-nmethyl-piperazine was

3.67 (e oo o, eiap & Feg Rdlo s i 23085080 L ms (miz)

[M+1]Z’5_2ﬁ’4(§51|culéte'd)for 626%2’4)#9\143@4 7r715§1 (2 Ei) 13 ). 3003\0

2008/ 109731 PCT/ U82008/ 056018 3 67 (m 5H), 3.42 (br
s, 2H), 3.10 (t, 2H), éxa(ﬁbl 2.34 (s, 3H):
LC/ VB (mz) [Me1]+ 547. %clatedfor

C26H26F3N404S, 547.15). Exanple 5 4-{4-[3-(2-Di met hyl

am no- et hyl ) -2, 4-di oxo-t hi azol i di n-5-yl
{%&Q@rﬁytqylaznmptﬁjhm -2,4-dioxo-thiazolidin-5-ylidenemethyl]-2-fluoro-

phenoxy} - 3- trig H8§@"?‘tﬁbﬂgr&%@ﬁn§ﬁ'b‘ehk$ trulQ F CF3 N

0):: 0 The t i ared usi
4-[4-(2, 4-Di oxo t hi azol i di n-5- ylldenenethyl)
2-fl uor o- phenoxy] - 3- trlfluorqpethyl enzonitrile and

(2-Chl oro-et hyl\) -di amne éscrl bed in

Exanpl e 1. 1H/NNR69 @ 95 (s, 1 H),

7.76 (s, 1 H) d 7. m 3H), 6.84 (d,
>4

1 H, 3.91 (t, 2H), OCN's, 6H);
LOMS (mz) [M1]+ 480.1 (cal cul ated for
C22H18F4N303S, 480.45). Exanple 6

4-{2-Fl uoro-4-[3-(2-norpholin-4-yl-ethyl)-2,4-dioxo-th
i azol i di n-5-ylidenenet hyl] -

phen r@g&p 3-trifluoromnet hr¥| -benzonitrile

The tlﬂ& qQo as prepared using 4-[4-(2,4-Dioxo- thlazolldln 5- yhd%ln[éanethyl)
2-fluoro-phenoxy]-3-trifluoromethyl-benzonitrile and (2-Chloro-ethyl)-dimethyl-amine
as described in Example 1. '"H NMR (400 Hz, CDCl3) §7.95 (s, 1H), 7.76 (s, 1H),
7.69 (dd, 1H), 7.27 (m, 3H), 6.84 (d, 1H), 3.91 (t, 2H), 2.76 (bt, 2H), 2.40 (s, 6H);
LC/MS (m/z) [M+1]" 480.1 (calculated for CaoH1sF4N303S, 480.45).

Example 6

4-{2-Fluoro-4-[3-(2-morpholin-4-yl-ethyl)-2,4-dioxo-thiazolidin-5-ylidenemethyl]-
phenoxy}-3-trifluoromethyl-benzonitrile

F CFs
O
g N 0
Ob ot
X CN
o

The title compound was prepared using 4-[4-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-
2-fluoro-phenoxy]-3-trifluoromethyl-benzonitrile and 4-(2-Chloro-ethyl)-morpholine as
described in Example 1. "H NMR (400 Hz, CDCl3) 58.01 (s, 1H), 7.83 (s, 1H), 7.74
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O The title conpound was prepared using
4-14-(2,4-D oxo-thiazolidin-5-ylidenenethyl)-

wQ2doBaan7et phenoxy] - 3-tri fl uoronet hyl - benzoni t rPd:EUsmdsmsmls
4-(2-Chl oro-ethyl)-norpholine as described in Exanp

(dd, ﬁﬂ) 708 Shiss ro 2 S@ﬁbéz%éqt&lébfsgg’g%w} 2,57

(bs, 2*F'))f Lé/l@é (Wk) @)r'h] @2912 (c‘élcuéia?téﬂi ,foﬁC%ﬁﬁ§E4,Nng‘ho‘NS5?%1ﬁgg.

[I\/H] + 522 2 (cal cuI at ed for C24H20F4AN304S, 522.49).
Exanple 7

4-{4-[3-(2-Di et hyl am no-et hyl ) -2, 4-di oxo-t hi azolidin-5
-yl'i denenet hyl ] - 2- met hoxgxdphgieoxy} - 3.
trifluoronethyl-benzonitrile 0O OCH3 CF3 gl \ 0O CN O
The title conpound was prepared using

- - | - N .
B e AR £ S PRy FB66 AR R nethoxy-phenoxy)-3
trifluoro®8tHys-behzdhitril¢. 68 (dd, 1 H), 7.18 (m 3H), 6.77 (d,
1 H, 3.98 (bs, 2H), 3.81 (s, 3H, 2.89 (bs, 4H), 1.61
(bs, 3H), 1.18 (bs, 5H); LM (nmz) [M1]+ 520.1
(cal cul ated for C25H25 3N304S,o 0. 54F, Exanple 8
4{4[3(2Imda I-ethyl - 254- |oxoth|azoI|d|n-
5-yl i denenet hyl / oxy-
phenoxy} - 3- trlfl uororre -Kepzoni OCH3 CF3
/I\\-S 0 NjN-N CN Ohetltle conpounaC'Uvas pr epar ed
using 1-(2-Chloro-ethyl)-1 Him dazole as described
in Exanple 1. 1H NWR (400 Hz, CDC13) 89.49 (bs, 1 H,
7.97 (s, 1 H, 7.87 32 W 2008/109731
PCT/ US2008/ 056018 (s, 1 H), 7.68 (d, 1 H, 7.39 (s, 1

The t?’bcoﬁﬂ&rﬂ'ﬁvaé'ﬂ}epa@ea {s rﬂ; (210hpovro %ﬂ?y]r) éfethﬁ@niné-a%ddescribed
in Example 1. "H NMR (400 Hz, CDCl3) §7.97 (s, 1H), 7.89 (s, 1H), 7.68 (dd, 1H),
7.18 (m, 3H), 6.77 (d, 1H), 3.98 (bs, 2H), 3.81 (s, 3H), 2.89 (bs, 4H), 1.61 (bs, 3H),
1.18 (bs, 5H); LC/MS (m/z) [M+1]" 520.1 (calculated for CpsH2s5F3N304S, 520.54).

Example 8

4-{4-[3-(2-Imidazol-1-yl-ethyl)-2,4-dioxo-thiazolidin-5-ylidenemethyl]-2-methoxy-
phenoxy}-3-trifluoromethyl-benzonitrile

OCH,

¥ g

The title compound was prepared using 1-(2-Chloro-ethyl)-1H-imidazole as
described in Example 1. 'H NMR (400 Hz, CDCls) §9.49 (bs, 1H), 7.97 (s, 1H), 7.87
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2H), 3.82 (s, 3H); LM (mz) [M1]+ 515.0

(cal cul ated for C24H18F3N404S, 515.48). Exanple 9
wa2qodA)231- Di oxo- 3- (2- pi peridin-1-yl -et hyl) - t hPeRUB1008/056018

-5-ylidenenet hyl ] - 2- net hoxy-

[ u b ril
o L L BRSBTS T TS bie: T T hartn 3¢ ¢
i : o > .
2H). GO2NS) 208 KRS (N v ™0 QI e 8l RGOS,
515.48)89 (s, 1 H, 7.69 (d, 1 H), 7.17 (m 3H, 6.77 (d,
1H), 4.12 (bs, 2H). 3.81 (s, 3H), 1.62 (bs, 8H); LCO M
(mz) [M1l]+ 532.3 (calculated for C26H25F3N304S,
532.55). Exanple 10
4-{4-[2, 4- Di oxo-3- (2- pyrazol - | -ethyl)-thiazolidin-5
-ylidenenmethyl] -2-net hd?@&am@ﬁ oxy}-3-trifl uoronethyl
-benzonitrile NO OCH3 CF3 CNS O CN O The title
conmpound was prepared as described using
4- {%Jgghﬂzdx@&%?mdryrl; lrylmmzsll)ém)i&olbm -Bydideheméthyl]- ZﬂGnMﬂﬁbg Xy-
) :
(dd, 1 H), %ﬂméﬁo%irﬂ‘b@me Peéé%ﬁﬂ@sﬁols 7.58
(d, 1H) 743(d 1H, 7.18 (m 3H), 6.76 (d, 1 H),
6.32 (m 1 H), 4.55 (t, 2H), 4.21 (t, 2H), 3.81 (s,

3H); LM (m [l\/H-l]t-) 515 1 ©eHds cul @fted for
C24H18F3N404 8) h 1D
4-{4-[2,4-D o ol I-ethyl)-thiazo

l'i di n-5- ylldenerret hyI] B CN
phenoxy}-3-trifl uoronmethyl -benzonltrlle N O OCH3 CF3

The title compound was prepared as described using 1-(2-Chloro-ethyl)-piperidine in
Example 1. '"H NMR (400 Hz, CDCls) 57.97 (s, 1H), 7.89 (s, 1H), 7.69 (d, 1H), 7.17

(m, 3H), 6.77 (d, 1H), 4.12 (bs, 2H). 3.81 (s, 3H), 1.62 (bs, 8H); LC/MS (m/z) [M+1]"
532.3 (calculated for CosHasF3N304S, 532.55).

Example 10

4-{4-[2,4-Dioxo-3-(2-pyrazol-1-yl-ethyl)-thiazolidin-5-ylidenemethyl]-2-methoxy-
phenoxy}-3-trifluoromethyl-benzonitrile

OCH,

SN m

The title compound was prepared as described using 1-(2-Chloro-ethyl)-1H-pyrazole
in Example 1. "H NMR (400 Hz, CDCls) §7.97 (s, 1H), 7.84 (s, 1H), 7. 68 (dd, 1H),
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S& 0 N/ ~NCN O The title conmpound was prepared
as described using 1-(2-Chloro-ethyl)-1 H

WO 2908/149781 i azole in Exanple 1. 1 H NVR (400 HzpPCIZDEDBY/056018
88.93, 8.80 (bs, 1 H, 8.13, 8.08 (s, 1 H), 7.97 (s,

7.58 .70 §?<d‘H;°fH>’7 “%Am( oP)16.4f (@41 B 6‘&2 G &ﬁ) 5554t @H), 4.2

24,01 0B N TR

4-{4-[ 3-(2- Azepan-1-yl -ethyl)-2, 4-di oxo-thi azoli di n-5-

yl i denenet hyl] -2-methoxy- phenoxy}-3-trifl uoromnethyl

-benzonitrile CN O\\\\ OCH3 OCF3 IBS |1 & CN O The

title conpound was prepared as described using

1- (2- Chl or 0- et hyl ) - azep&¥a@mpie 134 WO 2008/ 109731

PCT/ US2008/ 056018 Example 1. LC M5 (m z) [ M+l] + 546. 3

(calcul ated for C27H27F3N304S, 546.57). Exanple 13
4-{442 4 DibRo4-(2- px@4]3|=|éiblmyyln@thyl;-trylbzelidims)yltde'nemdthyi] p-rhethoxy-

ylidenemethyl] -2-methox enoxy} - 3- tr| f1 uoronet hyl

- benzoni tril e PERNOXOCEHT T éogﬁr@etf‘gl NRPRIEK 0 The

title conpound was prepared using 1-(2-Chloro-ethyl)-1

H pyrrol e as described in Exanple 1. 1 H NWVR (400 Hz,

CDC13) 88. 32 (s 1 H) 08 01 (dDCHb H) , CF? 93 (s, 1 H),

7.51 (d, 1H)/ 1 H, 6 1 H, 6.91 (d,
1 H, 6.66 (dNi/H) (d, , (m 2H), 3.94
(t, 1 H, 3.85 (t, 1 H) ,3, MS (m z)

[M1 ]+ 514.1 (calcul

The title compound was prepared as described using 1-(2-Chloro-ethyl)-1H-
[1,2,4]triazole in Example 1. "H NMR (400 Hz, CDCls) 58.93, 8.80 (bs, 1H), 8.13,
8.08 (s, 1H), 7.97 (s, 1H), 7.85 (s, 1H), 7.69 (dd, 1H), 7.18 (m, 3H), 6.77 (d, 1H),
4.64 (t, 1H), 4.60 (t, 1H), 4.27 (t, 1H), 3.93 (t, 1H), 3.81 (s, 3H); LC/MS (m/z) [M+1]"
516.1 (calculated for Cy3H17F3N504S, 516.47).

Example 12

4-{4-[3-(2-Azepan-1-yl-ethyl)-2,4-dioxo-thiazolidin-5-ylidenemethyl]-2-methoxy-
phenoxy}-3-trifluoromethyl-benzonitrile

o OCH;  CFs
SaSsYsae!

CN

The title compound was prepared as described using 1-(2-Chloro-ethyl)-azepane in
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for C25H19F3N304S, 514.49). Exanple 14

4-{4-[2,4-Di oxo-3-(2-pyrrolidin-1-yl-ethyl)-thiazolidi
wo2@sgbd7eenenet hyl | - 2-fl uoro- PCT/US2008/056018

phenoxy} 3-trifluoronethyl -benzonitrile O F CF3 CNN

Example 4- LSS EM TR SEP R s R B b BAO:S, 546.57).

2-fl uor o- phenoxy] - 3- tr|fIuoronethyl-benzonitrile and
1-(2-Chloro-ethyl)-pyrrolidine as described in
Example 1. 1H NMR (400 Hz, DMSO-d6) 88.49 (s, 1 H),
8.21 (dd, 1 H), 805(%‘a 787(d 1H, 7.64
(m 2H), 7.31 (d, 1 H, 2.76 (bs, 2H),
2 60 35 WO 2008/ 109731 PCT/ U82008/ 056018 ( bs, 4H)
73 (bs, 4H); LO M ghl\/tk1]+ 506. 2 (cal cul ated
4f{6r[2(§zﬁ)|@@£3;|(\%@ygol’l tmg), iggoligisnarylfenemethyl]- 2 methoxy-

Adm ni strati orbgﬁﬁgt(%_ﬂtﬂu%pomg @gﬁggﬁﬁg”ghe present

conmpounds are a’inverse agoni sts and are therefore
useful in treating, preventing, or |nhib|t|ng t he
progressi on of ERR-a nedi ated ¢ d|t| i ncl udi ng

but not limtedito ank | osi ng

art heroscler oig/ ' g hO heumat oid
arthritis, inf Q ood arthritis,
psoriatic arthrltls r gact rth

bone-rel at ed di seases Qi ncl udi ng those reI ated to bone
formation), breast cancer (including those

unresponsive to anti-estrogen therapy), cardiovascul ar
The tiflessonassind was prépayed usiray eqzanm@r@sethysmcmpyme as deSCFIbed

cartilage in /1oss, cartilage egene
in Exembise! £ AR (460 s C0Giges 8 G2uat 1 OmE 07 (@, 11,7535, 1h),
751 R, P AR T Re TN T ST LR o, BT RIS o5 (<. 200, 447

(m, 2H|) r:’way (t, legsa% (t,cH)QPBLA5 @bsH‘)}JK:GIMS (pm.’z)r{waﬂr]’y514 1 (calculated
sease, diabetes, disorders of energy honeostasis,

forcgbbﬁ%“bgbﬁdéb%69 | i pid disorders, nmetabolic syndrone,

multiple nyelonma, obesity, osteoarthritis,

ost eogenesi s i nperfecta, osteontio bone netastasis,

ost eonal aci a, osteoporosis, Paget's disease,

peri odontal di sease, g%égyol |a rheumatica, Reiter's

syndronme, repetitive st A'j ury hyper gl ycem a,

el evat ed bl ood gl ucose |evel, and insulin resistance

and ot her disorders, diseases, or conditions rel ated

4 {fhd2 dtioxo-3-(2-pyrrolidin-1-yl-ethyl)-thiazolidin-5-ylidenemethyl]-2-fluoro-

phenoxy}-3-trifluoromethyl-benzonitrile

0 F CF4
EACsSene!
) N CN

The title compound was prepared using 4-[4-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-
2-fluoro-phenoxy]-3-trifluoromethyl-benzonitrile and 1-(2-Chloro-ethyl)-pyrrolidine as
described in Example 1. "H NMR (400 Hz, DMSO-d¢) 68.49 (s, 1H), 8.21 (dd, 1H),

8.05 (s, 1H), 7.87 (d, 1H), 7.64 (m, 2H), 7.31 (d, 1H), 3.86 (t, 2H), 2.76 (bs, 2H), 2.60
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The invention features a nethod for treating a subject
with an ERR-a nedi ated di sease, said nethod

weewpnidgsng adm ni stering to the subject a PCT/US2008/056018
therapeutical ly effective amount of a pharmaceuti cal

(s, 41 bt bt WS (b 68 B8 eyl ok Crtmbani0=s,

506_4fg§_r treating or inhibiting the progression of breast
cancer, arthritis, inflamatory airway disease, or
nmet abol i ¢ di sorders, and associ ated synptons or
conplications thereof 1in a subject, wherein the
nmet hod conprises adm nistering to the subject a

D) Génerahpimhinistratio| IF eahlikation]awmeal Daéage@har maceuti cal
conmposition conprising a conpound of the invention.
36 WO 2008/ 109731 PCT/ U82008/ 056018 The present

ijlgg{fhgéht C?)%#ﬂﬁﬁisv%{%gﬁ %steﬁsoéo ggérﬁ g%réﬁgﬁ%r%fthgrgfore useful

in treﬁ’tr rﬁfgj p&9ering! opﬁhhfbmﬁé kD og?@s!éldr@bf ERR-8fmédi@ted conditions
ompounds whi ch are readily convertible in vivo into

mcludlh@ bubnoi Irretued;m@lgyl@smg'lspgndyhtlﬁ anleenescleookis,adrthritis (such as
the ter

rneurh§ &R ARAGS Bl SRS, BIGIAPRanf phBfills anpriys, geactive

arthriVigy, beHe-réliased Gi%éésé?(ﬁﬁélbéiﬁ@ tb$& rd| BRACMBENErmation), breast
specifically disclosed or with a conpound whi ch may

cancerdinabeding dase waresporsive to get-estrpgen {irerany k atdipyasoutar

cisors, SRk B TARA (LN O RIGE Ok LR 1
degeseiatioh] amd tuderetited & contilaje f@mnbﬂbh)e chondwbdygplasm

derivatives are described, for exanp i n_ "Design of
chongiogaraegaa. cheenic Rack mikpg £Arenic Iércmﬂllt@r chrpgigsinflegaatgry aiway

ciseaBeGRENRI SbREE BUTol, d I EORDRURLS (a8 Slordfay

ynor phs such are 1 nténde I ncl
homadstasps mmtpsamweQOmepldl disadiers,imetabsbersyndrbme)enultiple

T LA

meta§t@%iéab§@o%£a¢|8t&R@SSOrb&sb?’ 6?9@%%%8dpé¥|6d8rﬂaltd1§ease
scope of this invention. \Wére the processes for the

polymyadgiarbeumatiod, Reitersosypouonts, eepstitide styess injiy, hyperglycemia,
Lhyvention give rise o mxture of Stereoi soners, ..

elevajath Bipon st Tniy)” Bad flinapaitne koAt BSHEeTs. diseases, or

conditied re|gteRstheksth. as preparati ve chromat ography. The
conmpounds may be prepared in racemc formor as

i ndi vi dual enantioners or diasteroners by either

I RaE b6 e b1ElRr 2or et RES sHblsaT iR FBR-
medl@tgms SBRIM TR Sorfprisihg atfigieRing tBthe sapat d
therapeutically effective amount of a pharmaceutical composition comprising a
compound of the invention. In particular, the invention also provides a method for
treating or inhibiting the 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.
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such as the formation of stereoisoneric pairs by salt
formation with an optically active base, followed by
wo ea@stioosnl crystallization and regenerati on oPCT/I§2008/056018

free acid. The conmpounds may al so be resol ved by

fqormation of stereoisqoneri ters or m de

¢ PP ety S BhaRGRaR KB TS b 5PdRe Brodiies Pbihsveamepunds of
this |ﬂ\)%‘?ttl6h' flﬁbeﬁe'?ﬁl |é®h¥prodr%| tnéﬁé ﬂaﬁbtfonaq té%n@@fwstmﬁe

may be resol ved using iral HPLC col um. isto
compioends dstieh atﬁjretaddy canverﬁb@rleotl\gbm the teawmﬁ@ompound Thus,

in the At e AL S RE e st A by vl B, 2enBRBiesing shall
encor@ba&é1 EhePIr@a@RMdnt of VS DA disdrddss d8dcrtéeRANBAEdmbound
PCT/ US2008/ 056018 1. Dosages Those of skill in the

specifiealy dieelosed onndiHraierrsPoUNE whi@sMay Mot SRdEReCcHieslly _dlSC|0$ed,
out wiRS @rfflris by 1FEEp el oRLBLALIE ARl REIihKE M) L tne

romt res resente erel
subjeatidCohertional provebluce's foTIttee ealectuord and@ecpardtibn ef seitabie

of adm nistration depends on the particular corrpound
prodryg genyatiYgsor SLARSENIDEA ef0p £XMPIR. 4P ﬁéﬁﬂﬂtg_&_@élgéo ’
Bundpﬁﬁﬂf ‘Eqise\ﬁe}e1ﬁ85€“ ty of the condition being treat ed,

wei ght "and general physical condition of t he
partlcular patient as well as other nedication the

t t . 1 h
PRt i anBuhg fords ididnkgiauncB e, bRishas Boiymorphs

and agaduthedrbestehyed dabkYin@lBEd in Wpr’@@eht‘)%éﬁt‘ibrpr In addition, some
i ncreased depending on the response of the treated

of thepearnpatindmanayrfode |§eh/@t¢ﬁgwdh wetier @ealhysirates) of cemgon organic

solveﬁﬁ\y/éﬂﬁ sgtﬁh s%%%%e cﬁ%&?a%wgﬁgﬁpggﬁéﬁg é@ﬂ%g%ope of this

inventiBht i oned herein are therefore only guidelines in
practicing the present invention. Preferably, the
nmet hod for the treatnent of the ERR-a di sorders

AGRAELIRY ched e (B ARINECAMBA e LohELARY Loty to the

conpoun ned osage
inventionighigrise tmmtxmttesmtlsd:ateb}soamreptﬂ'\abéesomem reay be separated by
[ bet ween from about to abgFut 50

conveior Bk AR IALeE S oM S ABBIHIVG B crporaBat: T HE6RMRRUNds may
be pr?rgéir‘equﬁrrSCé}ﬂfctfoﬁH éﬁrdsy Mo%%‘l %HQHﬁon%eF@oFd%gét@%egsﬁ@/ either

he conmpoun e constitute Into
steredspaniftusyrdhéss bobytrtaeolurtn@e dhe adm puumlsamay) rfose*ampbd be

resolyEinie it GraRp o 415 UTse of LieeldTiaERs By sighdspd fegniaues.
such gﬁgﬁ% ;%ﬁtht?_%ﬁgdf%té@@%bﬂ%rﬂfﬁelﬁsh@ sQERAHHioR&ViYan optically
active base, followed by fractional crystallization and regeneration of the free acid.
The compounds may also be resolved by formation of sterecisomeric esters or
amides, followed by chromatographic separation and removal of the chiral auxiliary.
Alternatively, the compounds may be resolved using a chiral HPLC column. It is to
be understood that all stereoisomers, racemic mixtures, diastereomers, cis-trans
isomers, and enantiomers thereof are encompassed within the scope of the present

invention.

E) Use
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use of either daily adm nistration or post-periodic
dosi ng nmay be enpl oyed. The pharnmaceuti cal

W@ o09p0ed7si ons herein will contain, per unit doREES2008/056018
unit, e.g., tablet, capsule, powder, injection,
suppository, teaspoonful and the like, of from about
0. 001 ng/ kg/ day to about 10 ng/kg/day (particularly
from algjyég 8501 no/kg/day to about 1 ny/kg/day; and,
nore parti cuI arly, fromabout 0.1 ng/kg/day to about
0.5 ng/ kg/day) and may be given at a dosage of from

" b B0 B4R i e Bh e sh B PErs BisPaatf Yopglions mectated

by Emlglok@érdaytermmy BeRstfdatiod ldany mﬁdm@home fesfrasultk preksnted
to about 1 ng/kg/day and even nore 38 WO 2008/ 109731

hereipgfigr @sEooBeo s¥orTeatigiar the gxagt dpspgemngbisrauency of administration
/ Pr ef
oo B .59 T 8, B bt B 50mon v

treatdcglihebeveritpiof ke corafition bel,ngdreetedwﬂer@e‘ Weight and general
reconstitutjon or inhalation, granules, |ozeng

phyS'&@'e?qudét'%‘aﬁ’fetH?é}aé'i'CL%%ﬂ RAtEsk #Savelsas pihies |”Eﬁf§03tf%t f@ﬁé%ﬁt'e”t

may (8¢ , & |s|\/\'/eglul{rﬁ)v§rpfcﬁ%%se%rkﬁlea in tRETBAYIFRSthermore, it is evident
aut0|n ‘ector devices or suppositories for

that wmd"refﬁeettvleadallgramtyumirraay beroweareasal increagbd idegeading on the

respoltglgt?rogg% pa rdr?qgtqeg) Sﬁ{ggqrrgheo%\%gd%ldn oﬁﬂe parlwysmlan

presdrlﬁﬁw‘ tfh'ef'JHdn‘i’;ﬁbdmf&'ft‘ﬁc thé\hr‘is%ﬁ‘ﬁhvar@cidh The eﬁ@&ﬂ@déu!y%&@r)(t
be "presented in a formsuitable for once-week

rangesnventiomechherein arainerefare only guidelinesdmpragticing the present
invenh’@ﬁm uble salt of the active conmpound, such as the
anoate salt, may be adapted to provide a depot

preparation for intramuscular injection. For preparing

solid pharnaceutical conpositions such as tablets, the
pPreferaely, thadoetnedifaginedreaiment ohiheedRW-wIgigorders described in

cal arr convent naI n
the pRABAIRCEHEAS Baing 4l ithe Eofipo PR EE dtRa IdBhE i dosage
form dmlmdﬁteudraaphérméc;d@mbémﬁééceptémblo@dﬁ@f@ﬂﬁénnmgobetween from
dants. Suitable diluents include, but are not

aboui @ Fn mgdo eeouLPAYE MY; W”@U|&,‘fb‘rfﬁ0mvﬂ’€é&&t 0.%mgoleralayt 1000 mg;
and, @tg?%égglcmr of anﬁs@r g';g?ﬂo Fesl} - 10be}ﬁ%%??né %rﬂgduﬁd &thd may

ried Sucr ose Crose-

be cottistituged htd aonfent sont@mleeorsthganode sﬂedmﬂsmum sdlected/ The
to 10 wei ht ra}égrcent |nvert su sucrose pl us_about

dosa@ewoﬁ‘fﬁve RtVansdi GaReadmg quhg“e reqeregenb Pl e subjects,
the sé\[;éf'ﬁxg bf M@dndd%?’?!démg t?’é%it&d‘%n@%é%&ngbg Ldeénr%é%byed. The

2 wel ght percent corn
use ofreghesdain adreisitadipn ordgmst-pesedicidossig may beaemptoyed.
sorbitol, mcrocrystalline cellulose (i.e. AVICEL T™M
m crocrystalline cellul ose available from FMC Corp.),

diTeal gHadmaeBaseH %bﬁwpo%ﬁlo‘h’s%relﬁqml %bﬂteﬁ'h t‘p’é?fruﬁ*ﬁtedosage unit,

cal cium lactate trihydrate and the |ike. Suitab
e.g., Wwbirieeapsuiel powder, injection, suppository, teaspoonful and the like, of from
about 0.001 mg/kg/day to about 10 mg/kg/day (particularly from about 0.01
mg/kg/day to about 1 mg/kg/day; and, more particularly, from about 0.1 mg/kg/day to
about 0.5 mg/kg/day) and may be given at a dosage of from about 0.001 mg/kg/day
to about 30 mg/kg/day (particularly from about 0.01 mg/kg/day to about 2 mg/kg/day,

more particularly from about 0.1 mg/kg/day to about 1 mg/kg/day and even more
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adhesi ves include, but are not Iimted to acacia gum

guar gum tragacanth gum sucrose, gelatin, glucose,
wae@sabm73and cel |l ul osics (i.e. nethyl cell ul 0sePCHUM008056018

car boxymnet hyl cel | ul ose, ethylcellulose,

paﬂiq%[y?@g:a%:tg%:/@gw gg‘gﬂ 1 Modg/davat er sol ubl e

or dispersible binders (i.e. alginic acid and salts
t her eof , nagnesiun1aLuninun)siLicate, hydr oxyet hyl ce
| Pueflesalely [rhe% comms:mwsrmlau unibiesagediere éohs such as tablets,

pils, GRS chk PR (kPR v PR R RO cORRLI BEes,
sterllélpdrdﬁt@@eb@mtlﬁhg@ﬂs@é@r@”ﬁns anstefdtbadrokel or3lqdidlb|b|%ys drops,
disintegrants include, but are not limtedt

amposies, @wécym@@tﬂrrdevm@tcmwpp@s@or)es f@ééﬂmﬁ“ﬁraﬁ'@h by oral, intranasal,

sublify e b 85 3a 045 Bk B8y BB TR eMAT TPARRr hater or

otherdmtalgtdrepr insefflatibnsesariss uaeragticelpsibel odnepbs‘stmh Ay be
car boxynet hyl cel | ul ose and m crocrystalli

presesnied [ B4 Suifanie ireancepwagidy F .qwr:%at)@%/r%timg"sztrat@n, for
exan@@%n%rﬁib%l%ie s&it & the R4UE cbfng%gnagé’%ch 98 &e d!ragésigfatte salt, may

, karaya, pectin, and tr cant
be adaptécetd proivide agepeot pr@paohim fanmtrtamsmullaar injBatiorabl e
| ubri cants and anti adherents include, but are not
limted to, stearates (magnesium cal cium and sodi un),

SF%?‘bképarﬁ@' éi)lldtpﬂ'la?m\é@éﬁﬁcal%bﬁﬂfd%\‘t@ns s@%h'a“s t%@le@ls the principal

sodi umchl ori d -l euci ne, car bowax 4000, car bowax
actlvesm@oedle@tjlrswed emthea pbaﬂhamtﬁ@am@nrl@r esgdﬁzwe@@@naktebletlng

noroFRES kP30 ARABS A B ™
antiadherehRdaid®gildats. SurabRtdiuehts Bicludeab(t ar ndtARitedol-starch
TMsilica aval labl e from Cabot, SYLOD TMsilica

R vy e bohyddiaedifotpse (orenulated,
spray e G BB putisR e rEES BhsBdBilnd e bifiesipner s suoer

sucroselpllwb dbstatgktd o0 n&teu%rg perrmru?hlevérhsug@; aUablsblpnys abboutlBweight
ora orm Addit ona coO rant s

percad i Hastrine: Sustose blusdav suofi ool 4 Beat Resee invert
sugaf 2bB){ 611 §359 vt SBBEAI kLA 8 Ry RSHh Sled ),

aest etIC pur pos ese carriers are or mul at ed
dextrose, hinosi®l phannital esnrbdal, nacrncwstalme,e)ceNuldm fre. A00CERt =,

. t d t
microg R alRs, b R0 SF udlotid o ERICERE b fichioREL b Gantarg, Gicium
sulfatércﬁhyﬂréﬁﬁ caldiimtid&afthpihyaess bheahe fké 1 BaithBle BIFdR@ and

solid prefornulatlon cofposi tion containing a

adhesive® gwhin, dutere neelinied tteacmagnrm: @uier gam, dragiaganthagum,

sucrce bpuly §E8Ge. THER.ARY celliafal (GF TREFYeTBont sndiam

carbosyhettgcéildes éﬂyyl@eﬂkmlds‘e thﬂﬁypﬁtiﬁWﬁe dwdlbse( a) wet
granul ation, (b) granul ati on and P/ bl endi ng
hydroxypropylcellulose, and the Ilke) water soluble or dlsperS|b e

binders (i. e alginic
acid and salts thereof, magnesium aluminum silicate, hydroxyethylcellulose [i.e.
TYLOSE ™available from Hoechst Celanese], polyethylene glycol, polysaccharide
acids, bentonites, polyvinylpyrrolidone, polymethacrylates and pregelatinized starch)
and the like. Suitable disintegrants include, but are not limited to, starches (corn,

potato, etc.), sodium starch glycolates, pregelatinized starches, clays (magnesium
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When referring to these prefornul ati on conpositions as
honogeneous, it is neant that the active ingredient

w0 gooditeger sed evenly throughout the conpositi oPCEHUS1008056018
the conposition nay be readily subdivided into

fect f | et j |
alumGAT slidaE] cSfivieses (SaMTe pRisFtil sadtim cbfmtirienbicel Gose
and rﬁ@%br?é%ﬁﬂ*hé'c‘éﬁ&'loséﬁta‘lblh'é‘t'ets ?r‘é@%%mfﬁd@a%he%r(?etd&ﬁ starch,
described above containing fromabout 0.1 ng to about
etc.), JoOns1y- eoﬁgah@uac,tlooestube@neaa@ya pectirangrteagacanth gum), cross-
e BYGREY Bt AR SA8 A Sk BRI LA Ageporsl
include e tafe A6t liritéd %o, istedra®y @eaghesilih acmeudrroan@rs@mud@ stearic
dual - r el ease products For exanpl e, dual rele

acid, taie mexesr stgrrawelahode apidi sedigm ?Wﬁ@@'e c@bé@-@'%cpaélﬁowax 4000,
carbdlbE800 SERR SR8 Qo Hihgbald SbaFl Bfele (A8 T4y

an ervel ope over nmponents can

sulfatberrmgmesmheuamw suifatnded the likey eBuitaidie gﬁdaletsveduue but are not
resi st disint %gr ation in the stomach 40 WD 2008/ 109731

limitep¢qy 195 G081 W8ED1 8! ICa N S5k Aellicaryalsfdtie Hakdb
SYLCHE‘)ST*?* éllmaaﬁalleFeofrérﬂWOQ MNisb®, %gd us‘lé’é‘i?l@ ™ 'sﬁlc?1 available

ease. A variety of rraterlascan or s
from legessa:) dral/hediker Smmtengss, anctﬁa\roraatsemayxlbe adds=ldudi angwable

solid GaPidR Ba? IR Ik e BBt & delfodila p o Addiionally,

coIor&r@cb'a‘h'd%hﬁﬁ@tn@é}ﬁbé hdaBd ldr 'a?ﬁhé‘a to el 301 idr%sag@q@ﬁﬁtf@r ease of
hal at e ydroxyprop%eu yl cel | ul ose phthal at e,
[e§

ldentlﬁyaimmgbﬂﬁ@pqwg onéerrgess perpesasciThese saisraate formulated

it QEEREELH G A A BT i osg e

pharrh8€eltidaPactiesivith aaHerRlctdis teleh8dprdfie My al so be nmade
by filmcoating or wet granulation using slightly

soluble or insoluble substances in solution (which

f %rer%r%ﬁﬁi thgéggﬁ!’rgé %P?m ?@% gﬁtﬁ]g F%ﬂﬂh@;@%ﬂ%ﬁga@l{i\f@ to¥orm a

solid graouhlaitaham cunwosﬂqumﬂmahg d hemgbneeus naxtacs efthe.
These, terl a s include natural and s heti c

pharmaggsHiea a%@egrm dhe gEsRAN dnvsNfieN, 9r P appaACRUtcRNY

cooogbSR e, CERI AR AP e (0 of e

comna@i dethedsl(d) wet gmpﬂ;atuoan(:b)airy@raradabm abd eéc)mmy@eraiheg
t hat d.to { t ntr
wher el sk Bramndaian cPibps R asditihderibyee i meant
that the aeﬁ\% Fh‘g??edieﬁf .@Io%wge@ @vemy&h@u@ﬂ@uf @Jee@ﬁﬁpcw@wgb that the
The liquid forms in which thé novel conpositions of

comppﬁélOprre&ebe readignsulshividey intoedualy effeetitecdogage forms such as
i =B S8 offelrPuBioh BarbRgHUA ui alichacea
into UBtIdeRSge dOMRD Bbther typk ldesosien abovs comathing from about 0.1 mg to
about 500 mg of the active ingredient of the present invention. The tablets or pills
containing the novel compositions may also be formulated in multilayer tablets or
pills to provide a sustained or provide dual-release products. For example, a dual
release tablet or pill can comprise an inner dosage and an outer dosage component,
the latter being in the form of an envelope over the former. The two components can

be separated by an enteric layer, which serves to resist disintegration in the stomach
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flavored emul sions with edible oils such as cottonseed
oil, sesane oil, coconut oil or peanut oil, as well
w@sg00el1owsr s and sim | ar pharmaceutical vehi cl eBCT/US2008/056018
Suitabl e suspending agents for aqueous suspensions,
i ncl.u nt heti c and natura u suc
and pgérgllts? 5%?5108”\(90”&”9}9 B3 |Qh:—gﬂ ‘Jﬁéltg%pgodgrawn%% be' delayed
in rel@agH. nﬂtv%rléﬂﬂoﬁr’ﬂﬁtérl'aléeéan b8WREd fas RPenteRs %}er@@ﬁﬁeatlngs
pectin, tragacanth, and xanthan gum cellul 0sics such
such matedadiingh lag wown’eehgi Relymericseatenelsisucheld sneﬂ@e, cellulose

acetaﬁ%gr ] oxﬁ{f@%g gqlt? :Qpﬂ‘galéa gﬁﬁem%ﬁ%% tPLepE/ﬁlme |I|tate5J po V|nyl
acetaﬁ@FhWaﬁﬁb' Wm@ﬁypro@?ﬁn@ﬂ%dﬁl@bs@%thé’l@f@Wydr@éybtfé‘pﬁﬂ ic

mers such as polyvin pyrrolidone car boner

methylpefuloge ppelele BUGIRAtRY crVlaiaiapd RifBlagy e copgrers,
methgé@éﬁ’? ﬁhar}n@tﬁgl @t%ﬂ{a%%%ger n(gﬁ) e)hﬁé}st d i I"ﬂi[éUI 8! %tﬁln% release

an I ca accep

tabletsUrapg atboty: Apeetisy fiocboating mweihgrranu@elbatugmg)shgmlq soluble or
| i ke. Suitable surfactants include but are

insolyllessianses suselHiem fyRish dor a wet granulaiion agt§|qsatpg binding

I
soenB 83 Bl SOl Al Ron SRR sl Reh gy
mcorp@am)ﬂf&’ a@@ésngmrenn)szn@esasmls mﬂlqdla(aahmralm synthetic
polyngeé']s oxarrehwi% %ge%gfjedg&gglgqr@t é](ggsjlatgaerlq%l%gg eeswax carnauba

wax, BE&1 BRERYL bémstsé@dmcbﬁ@u tahumﬁe nk‘@) ©aRrs of tRGgCatidd m&an.c
agént includé but are not limted to sinple neutral

Soapﬁlawwtbleya@@eqtable mgisdielmihehcan bedisedgotgigrulata, coat, entrap or

otherf il e §Ao ol drk G tﬂvoﬁhioghéfﬁ%@f}?éa%ﬁ%{‘%?'r°i§+€%q o

sustaﬁé@ﬂeﬁﬁse%roﬂﬂbt\/m ent ions (i.e. calciumsalts, aluns
or sulfates, citrates and phosphat es (which can be

used j oi ntIy in formulations as pH buffers and

ﬂT?‘é ﬁr(ﬁluﬂ} fo?tglsa}lge\ﬂ‘[cc‘r’} tr}e%\}efl‘%ﬁlg%ﬁﬁ%fb? %/ E%éeﬂ?lrh‘/@ﬁtion may

€ not 0O para
be incorporgigd f(amzblmmmrcemb)w oralby or by arr;echontuhclmdeplsmaﬂ are not limited to

guat er nar m salts, benzyl al cohol, benzoic
aque%% golutign rs’rk’ét B@ t%é’%‘?%ﬁlff#&?eaqgw QL FHSRSNSING. BRE
ﬂavor‘eb‘ﬁé?pulglb%g%iﬁrf EdiBRYild é@cfH &k ¥6lbHd R 6.!1%%3%% die cHﬁ&%t oil or
I qui a

r maceut | dosage forns owever, fthe
peanli @jljias weihas eéxitshand sisnilas tharmaeeutfrat vekicles: Jlotabie

suspestinG Bghist e SRURGE Syshesiahs. (KA SEREeREa AR AL kBl gums
such 8! S¢ci@nsyp] blglddtél'(iléj ﬁf‘@b*léh@%l%ﬁ@te besitimigigrhaté bRd the like),

suspendi ng agents such
guar, (Keyalras ieruUsé beppopettine tregheanris) and santean:zgirg, cellulosics such as

sodlufri1 §%|rb§gp®% Wﬁfe&%ﬁeﬁhﬂmﬁs r@ﬁh&&g@etﬁ?lﬁgmmg\m er

hydro@gemrc%ﬂbwsepﬁwbxypr@pw@elmm asd wadrekypralpgbinetisylcellulose,
ol yol s and glycols are best used wth suspendin
and oggg}m%tlmme@fm)gﬁ@gtlq_[g@;ymers such as polyvinyl pyrrolidone,

carbomer (i.e. carboxypolymethylene), and polyethylene glycol; clays such as
bentonite, hectorite, attapulgite or sepiolite; and other pharmaceutically acceptable
suspending agents such as lecithin, gelatin or the like. Suitable surfactants include
but are not limited to sodium docusate, sodium lauryl sulfate, polysorbate, octoxynol-
9, nonoxynol-10, polysorbate 20, polysorbate 40, polysorbate 60, polysorbate 80,
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surfactants, clays silicates, guns, water soluble
cellulosics, water soluble polyners and the |Iike. For

w@arenossrl admi nistration, sterile suspensi onBCEHO/2008/056018
solutions are desired. Li qU| d forns useful for

polyck3ied 18R pafiarane 248 roRcoSpRims erents Sitebla Sefficoyiating
or d.s%fsenﬁ@bpénplﬂembrprfawa@%ﬁcm RF 88 otRInde SiRtaBIC TRt Aithg
when T ntravenous dmnistration is desired

agenfFnciluderbitiese noblipied ds Stﬁmmem@umaéel@ntrowmma sediganciyeride,

adm nj teredl an., i ntr.anasal vi a topical
potaslfh & oiinBlieh iy 2 laf BESGpICRgh e 18
polyeléo@@ﬁiié ispBties kivatapdofles dl\lai'éthﬁWerﬁtl i8Rs (Jife WAl ilmayatts,
known to those of ordinary skill in that art. To

alums6r udlAp ceisales AN PRSHNG19R YIS cAB e SRk NI {aspyplations
as pﬁpaﬁ%a&m%&%mtm{g%r@@o @L bfe bpn%; ?\Pﬁ%b%ﬁ@@@ bp‘t hle not

course e con nitnterm

limitetiho agdtserts (. bEn'MS}a,gethyE@l-pmpyl &gy sokbitheeid, thimerosal,
present inventiogn can al so be adm nistered jn the form

quate6|f1ary| qrﬁg@@gﬂgn §8lt5 \RENZYs9lerbas Peazrif agd, epigriexidine gluconate,
phen%ﬁe}?ﬁg ﬁrthé/ﬁlg'é C*I'ﬁ%re ér%rrgﬁngﬂhwa"@hllcﬁ‘és th‘é@?f’\éé} 5& us%cé in

l'ar vesicles an OSones can
quuidfmnanmacéummaiosagmmm)%mmjthé’mmdsmeMOQ&sed ina

R R AR et
exampfd, 'n\bn?@ﬁ# I@Dld&/éﬁ@éé@@@h’fab%ﬂty 6§t'§P§§h€ o8 I|8U|dt\}é€h|cles are
présent invention may be varied over a w de range

best tﬂsaﬂwﬁb@usp@ﬂqng@geotmft a%tonh@ (WdécﬁmllawpophlreeBalance)

suﬁa%é?ﬁ%&l&ﬁgvﬁ h?&gﬁ@?y@tg | Bm%ﬁeslfrgo waggr ﬁﬂgo@%?euﬁlm

formiag Bolyinsdrs &indafe IkBe Cunveesaly,| suar I&nﬁds{Jé@érﬁé@WaYer alcohols,
rovided in the form of tablets containing, 0.0

polyogs @ glycels ayedbesi uped with, SL§p@ndm9 agenig soch as h@gh%(ﬁl{B
surfaétgﬂts 89838?”%%%5% @%sorwaﬁgps blle' AR WS, ?@%Eél}é%olymers

adj ust ment
and tlde)im@e Foo patmtsnabadnﬂmsmaﬂ[mw tste:-rae edspmbmm ag@eulsutlpns are

. C ound of the present invention be mn| ter
desirgd DT @S aGy) ares earo LAy u EAogane OB Lars Shigions,
emuIQISrr}ggﬂh 'u%f;@ﬁﬁ?né Inlsééig rﬁslg%g%%égrégﬁqé’{/vcr)ﬁdg‘n’geeﬁiéﬁfc@ﬁtafn"éﬁltable
preselrvm\mstarermmmomd whendpisavercalsl 3dreinistetiones dasised.f or

active conpounds of the invention or a pharnmaceuti cal
conposition thereof w1l vary according to the

desitheensfd, %@anoﬁhaé%ff@rﬁ@ redht MRentdes 886 el &irhRistered in an
adm ni st er ed may be readi Ty teterm ned by those
S|UI

intrangisal desagenformeviatapicalngeve aahq,lntmna}sal vehicles or via
transdermal skin patches, the composition of which are well known to those of

ordinary skill in that art. To be administered 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
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the particul ar conpound used, the node of
adm nistration, the strength of the preparation, and

wao bh@sachrancenent of the di sease condition. | n eCdU$1008056018
factors associ ated vvith t he parti cul ar subj ect being

variefy(ot e RGeS a3 olesiells SteRtatainee pROSa R dboTes and

the likdie dose to an appr oprl ate therapeutic level. The

above dosages are thus exenplary of the average case.
There can, of course, be individual inst ances wher e
Suc

SR o2 BRSSP el 85 on may

be vafrlédso\ﬁeﬂ\éanﬁbQﬁnQ@Yroh%@d@ﬂ mi sﬁgwdbo@t 5000 m@ bhﬁerauy, the
fore gol ng COﬁpOSItIOﬂS and osage rgﬂ)nens or

dose wélkhe idthe rsge @fdFasdbPHbhEng RiabRIds mgergarné@y or an average
huma@s’tlﬁtﬁJ IR H“stFJ{ana'ErEQ%‘EBS&%néJ%?e g efénfé[% f&‘@%@&dﬁ the form

e |nven I on nverse a

of tabletgwonexinihgr 0815 05Ot 1,iM5 L6015 &@af0.0,215.0, 25.0, 50.0, 100,
Formyl ati ons 43 WO 2008/ 109731 PCT/ US2008/ 056018 To
150, %@%p%’frcbortw prHdgiAmeeat iNeACtveipgedtans i the symriomatic

adjus'trﬂi‘éﬁﬂéf’ the do% ge% B Goje EOBRA ESHeR  FRIVER a}q{e{du)sIW%

here s the active ingredient, 1s Intinat
compadnid od thenptdseat pivantiens euayi babdounisieced ica srrtgle]gaﬂpdose or the

anpventi onal har paceut i cal undi n hn|
total Ggilledoiagt ey BRAAT Hiateretan givide ABRSs BFtwa fie br Tour times
da”y_dependi ng of the formof preparation desired for

admnistration (e.g. oral or parenteral). Suitable
phar maceutical ly acceptable carriers are well known in

hjlc" %L{S@e?é)eaﬁépf @’ éﬂ: ngﬂ ({)|n t%geﬁ'f {h@& Eh?'r&?r%%elfté’ﬁmﬁ effective

dose chlﬁach'vl@ftﬁ)hmdur@% drhiaé irmeetibh orla fherhRicentical dewiddsitetthereof

by the American Pharnmaceutical Association and the
will vaulyAGeREHDG it@ e deitest ffest. dhesefors.iapiimal dpragesimbends

admlr%tetr%% gr&f tﬁ% Fénagélqu%@ér‘n‘ﬂﬂ?%%%ér ngg%‘né m @t%rér?te%d will vary with
the panicpias @emdmmhhmdofhe‘ miotie| aitadngnisratiometbe wtiength of the

conposi t ve been scri bed in uner
prepaigp.aid BAGRAsReReT Bt Al Ca1d e L feadellioR, factors

i |
assog Eﬁ’é@h (nesaBEIsE SEhiRe: bOfRY Rafled 1A pRGIRReCt age; wejant,
diet alDdstatge oFadmnistratiam vell adsultbdihe acedne ,ad]\laslt thtedosie %} an

Tl Do
apprials hatdebele. e, AB0ve, 0Satks dTe s cRORRET N 1y
avera?e cddebThahedamyofMales, berbivRiual Ind€ancds AKSHRI High st lower

her apy
dosage ranges are merited, and such are within the scope of this invention.

Compounds of this invention may be administered in any of the foregoing
compositions and dosage regimens or by means of those compositions and dosage
regimens established in the art whenever use of the compounds of the invention as

ERR-a inverse agonists is required for a subject in need thereof.

2. Formulations
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The conpounds of the present invention may be used in
conbi nation with one or nore pharnaceutically active
wa@o@atieo73lThese agents include ERR-a ant agoni st BCT/US2008/056018
glucokinase nodul ators, anti-di abetic agents, other
I ipid | owerin ent s irect .thronbin.inhib
| 311U U S et LT L 8 o rore
comp@tJHa§ o Perhie (Il)férbééttt #8redids- tﬁe%ﬁ@@%ré&%nt ngtm%tew
for exanple, a he conpounds di sclosed in
admixaD @it GasErmaeutipalraarden agdoyd lngds@@ooverttmat ohalmn@pmlcal

compSun O 7RE) B4ED AN CUREH e TUCe Jariety g formsepending
of the>firin otrprébtﬁ@tmh@eguré’@ forsadth idtratioviqeqalofall or m@melran or

het er ocycl oal & Xis an aryl or heteroaryl group
Suitaple pharmacegtlréal ﬁcceﬁéam%patrmr@ar%weﬁ lh@é?wnt'[]tt@%l avj t[b,escrlptlons

orso oL AL oo PIREERISRLLY, BT O,

HandbbbRa)‘ Rhamwheceutidal Brdiplentsirpubtislaéd by diep dmserigdnyPhdineaceutical
al %n R4 is selected fromthe %roup consi sting of -H,
Assogigfien ang the Rparmaeguticaligecieinaf Gremdiitalind R5 and R6
are each mdependently -CN;, -000H;, or a noiety
sel ected fromthe group consisting of -COO al kyl,
- [6=@oahpounds-gf S+ Oyesemuirytemtbemayrbe gordnulatedanto 2arious
cycl qal et erocy oaI k
pharridet il Yk Smirtsies st tnrsept o MAROY ot oL iziagks
pharrh8&&iclPeshpesitivhs ha%@%eéﬁ@é@@rlﬁé’d Wh@rﬁerdd%ep/utﬁrcﬁtlons such as

attached form an optl onal | y benzof used
Phar & 11! ,.Q—".. 7P-‘_~' N

MedigHtRime, V@Tﬂﬁf\héé HIZ; e@lfted b%ws eQaFﬁndﬁ*H@ttna@@Utl@élEDds}a e Forms:
subst | t ut ed wth -OH -0- alk{ pheny

DispersgySysians, Valurgskly?) editasapy| lebgmgan ﬁ@@bmubdjﬁhed by Marcel
DekkaP4 al kyl ;- 0-al kyl; phenyl; -0-

3. Combination Therapy

The compounds of the present invention may be used in combination with one
or more pharmaceutically active agents. These agents include ERR-a antagonists,
glucokinase modulators, anti-diabetic agents, other lipid lowering agents, direct
thrombin inhibitor (DTI), as well as lipid lowering agents such as statin drugs and the

fibrates.

ERR-a antagonists include, for example, all the compounds disclosed in US-
2006-0014812-A1, particularly those of the formula

R3
X,  Z
™ R®
R? Z S R6
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phenyl; benzyl; -O benzyl; cycloal kyl; -0-cycl oal kyl ;
-CN, -NO2; -N(RY)RZ where Ry and Rz are each
w0 pabepestaent |y -H, alkyl, or -(C=0 al kyl, or RCEHOS20084256018
taken together with the nitrogen to which they are
attached forma heterocycl oal kyl wherein one carbon
$M'ng atomis optionally replaced with >0, >NH or
nNakkyl and where one carbon ring atomis optionally
substituted with -OH or =0; -(C=0) N(RY)RZ
Zig @R&SS@’M kar>NREwbera R és alybcyalbrikyf, phep=or al ky! ;

S=(0OLn where nis 0, 1 or 2; -S02N(RY)Rz V\,here
Rb ?&8&3@ lE%e as defined above; -SCF3; hal o; -CF3;

X 8 aryl 0P Gkroand grégal Kyl ; or a pharmaceutical ly
?cce table salt, phar maceuti cal ly acceptabl e prodr u?
Rois - %ﬂrﬁﬂ%’bﬂﬂwﬂtwtﬁdﬂr@ébﬁ’@ﬂmﬁo‘fvlm @ngfordnere substituents

iy f 0
DB enf SRR RO BRSBTS A 0 atr
P@ﬁdmmmmxwwaw an@lﬁémrer@ach irddpemieniiederagient s
jnclude sel ective serotonin reuptake inhibitors
R(@ﬁ%‘%ﬁte%@%f%grﬁugwﬂsﬁt@g o e btheHR Oyl CN -NO;, and
n @%l ne reuptake inhibitors, pancreatic |ipase
I bl t'ors, [33-adrenoreceptor agonists, NPY
R%alndz fraretench inddeTueotly HEN;eCQDH; oagmmletysselected from the

Line é{?ﬁﬁ%ﬂgﬁ% ggﬁﬁ@:ékylcﬁét—gﬁ@ﬁg Széé argbw&erem is0,1,o0r

Slzbé{féléﬁwlehetea@éydlém;ﬂe (C&b)Bhéﬁyl héteé@arw aRfl i stat).
Ser ot oni n agonli St agents suc dexf enfl uram ne and )
f el@1Q)hgterneyciealsyl; oeRoanddR takeam@@etbar vithdhe apxlginato which

o O R At R el BB SN bEREaptfaaRY o bycioaliy
reatpégke inhibitors (SSRIs) are generally used for

the treatnment of depression. These agents include
whergdx eachaugiPmeiely)is upsstituted ©r supsliviechivite oagpr more

SLPEALEAR AR 2t AR oL g3 o con

i gh)‘ ;681 alkgl GBBREEHY smblst@u@l w;_nm agzr! LC)I~aIQ<§)I phenyl -NH,,

P, 2R ok s b 86-GPER ARG Safalbyik iyt -
b ] Y\RZ

ﬁ??%h@??%ﬁnfﬁ SRR T8y e oAl 2CRE-A0: NERR

Cwpird/RY anemcrﬂhamd@uwmlkymmmom@mw and

Pﬁﬁ%@{b H% me rl\l-rﬂ’@?rh w iijﬁrflﬁtgey Are attached form a

heterocycloalkyl wherein one carbon ring atom is optionally replaced with >O,

whereli

>NH or >N-alkyl and where one carbon ring atom is optionally substituted with
—OH or =0; -(C=0)N(R")R?; -(N-R")SO.alkyl where R'is -H or alkyl;
-(C=0)alkyl; -(S=(0O)n)alkyl where n is 0, 1 or 2; -SO2,N(RY)R* where RY and R*
are as defined above; -SCF3; halo; -CF3; -OCF3; -COOH; and -COOalkyl;

or a pharmaceutically acceptable salt, pharmaceutically acceptable prodrug, or
pharmaceutically active metabolite of such compound.

Anti-obesity agents can be classified into several categories based upon the
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(trifluoromethyl)phenoxy]-, () hydrochloride, also

known as LY 110140, RENEURON, SARAFEM or PROZAC); 3.
wo-kasoswsi ne (5 - nethoxy - 1 - (4 - (trifl uoree®eukzong/ 056018

phenyl) - 1 - pentanone (E) - 0 - (2 - am noethyl)

mech33i5gh 0f RIS TSRS NORIARF ROtV BERIPHA S UDBYBRITIDIOTS
(SSRIAAERn PR, SEIAYEI B FOVBR e roDBBRENbord

I ndel oxazi né 2 - - 7 - yloxy) nmeth
pancreatip hipbse mhlblmrs,oﬁ&-admcaecemm agmshseNP?ﬂMa@@anLstscl
ori de

melal%({c%tir?fs%e_pt%r agctrtlﬁl%gleptlgé%nig%)éqe%éa@entsygbq zmtgg?/ljlsts (e.g.
leoﬂﬁbé‘r)(t'))mon&amlr{e"reupfélééolhﬁ%%w(b gQ'Sg’t?ﬁltkaghiﬁ%%, and lipase inhibitor

drochl oride, or piperidine, - enzodi oxol

S(eg- CB’Ilstay)L oxy) methyl) - 4 - (4 - fluorophenyl) 46 WO
2008/ 109731 PCT/ US2008/ 056018 -, (3S - trans) -, also
known as FR 7051, FG 7051, BRL 29060, BRL 29060A, NNC

2@6@(5tbn|n~°é &iiét nt$AeEihs dekRENATam B YSenfibirhihe were
TAGON S, DEROXAT, SEREUPI N, MOTI VAN, or

reporte@(qoLca(gqp ca@;dlaggaimr amqrmahg%mgnmm atdhe prescribed

dosagﬁ&?%@ggl_n%glraﬂ Wﬁhﬁrﬁgi%rn}l én a%rﬁ‘f%%tfv%tge?!é%ﬁ ﬁ PN Whivitors

(SSRdié)cahré @”etnal'ailes)ed fofltrﬁa Bedtmertt f dapyedbsion. These@gdntk include
%é al so known as CP 51974, CP 51974 01,
ﬂUOX%P?Q\ﬁPSOZ sPaTRARIINe: hyERPMINEFRASETABRAD,  SERLAI N,
SERLI FT, TATIG or ZOLOFT); 7. Tianeptine (7 - ((3 -
chloro - 6,11 - dihydro - 6 - nethyldi benzo (c, f)
(Reb)esdrritali\eqos';erotorﬂﬂmo@dlatomrianed)stérdabemmoi c acid S, S

- di gxi de, k TABLON); 8.
i §Pe5ue Sedant SRS P TSHSRITE. Nsun 4) -
?Qny(ti@élgﬁfaﬁ‘ﬁwyké m.m&y@mﬂ{d) pr8pylf’a'1QKQUﬂrﬂJ%rophene/f 1,3 -

X drug del'ivery sy ,ol peridi ne
- bediydiooxot |sob5nzofwaﬁopyb¢mtth | plso kpown as citalopram

par dRT PRI RN BB cufeted gt ZEERHT, B3 g7, Luto-
((1sm LU 10(?1-8, CIPReNMY! SEIR@RAI\AJ,WPRAM,lELoPRAM,
LUPRAM, SEPRAM, PRISDAL, or CELEXA);

2. Fluoxetine (benzenepropanamine, N-Methyl-gamma-[4-
(trifluoromethyl)phenoxy]-, () hydrochloride, also known as LY 110140,
RENEURON, SARAFEM, or PROZAC);

3. Fluvoxamine (5 - methoxy - 1 - (4 - (trifluoromethyl) phenyl) - 1 -
pentanone (E) - O - (2 - aminoethyl) oxime, also known as fluvoxamine
maleate (USAN), DU 23000, MK 264, SME 3110, FEVARIN,
FLOXYFRAL, LUVOX, DUMYROX, DUMIROX, FLAVOXYL, FAVERIN, or
DEPROMEL);

4. Indeloxazine ((+, - ) - 2 - ((indel - 7 - yloxy) methyl) morpholine,
also known as ideloxazine, YM 08054, CI 874, ELEN, or NOIN);

5. Paroxetine hydrochloride ((3S,4R) - 3 - ((1,3 - benzodioxol - 5 -
yloxy) methyl) - 4 - (4 - fluorophenyl) piperidine hydrochloride, or
piperidine, 3 - ((1,3 - benzodioxol - 5 - yloxy) methyl) - 4 - (4 - fluorophenyl)
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fluorophenyl) - 1,3 - dihydro - 5 - isobenzofuran

carbonitrile, or 5 - I|Isobenzofurancarbonitrile,l - (3
wo 2qoditessshyl am no) propyl) - 1 - (4 - fl uor ophkelyU$2008/056018
1,3 - dihydro -, (S) -, also known as escital opram

5604238 UT8bba A5G e R A F 108 Rl B 25060, BRL
Lit 02@666/1!@ Nr@c[z(o%omBQts gﬂ mtyldmsmxmd@mrdqumx

al so known as SL 81 S) - Fl uoxetine’ (( N

- mERAKIL, TAROMS Fra@smpﬁ.waa tS@R&UP;bNem%A)/AN or
benz r nam ne); 13. Cericlamne ((+, -

di ck’g’ggﬁ‘ 8&ﬁ’et a - (dinethylam no) - beta -

met hyl bereze%ptrr@w I-na@itﬁélehamme %(@@dl&ﬂ&rbbheh%;d@ ,3,4-
1239(-) or JO 124 & 14, Dapoxetl ne ((+)

N, trahvwlﬂynemyhl cis)- (@ 1 - Naphthagnamipe.4 - (?{(34<y)
th Y- 44
Ly. ?é%@?%%?@ﬂé%ﬁﬂrgeéa%ﬁg@ﬁ'éf” JBRitL: A 82 g bisg known

2008d310978ﬂ97HCURJ529%D@5ARB/IISlBESiGERAeds COItADEM, LUSTRAL,
substituted ni trogui pazi nes Phar rmpro ects

No. 330D ﬁER'ﬁ(NE\' REIET, (TA\TJ (8" Ofbopr opyl ) - 1

- t f

Vi fgpfﬁi‘?s?“*@gpe%?'h??ﬂg@ Sy O SRR 5 TivbEnzo

20. (Iél f)45(23 tihibgepiar-rer ; yippaiim) ), heptan®e ricesSp$ — dioxide, also
d I ' j ects No. 6443,

e MY 76 el AL BLONT [y 280255 (N Wt hyi

- N-[ 3-[ 4-4 meidny)

R W v R A it T

- ( (Femydsperazgnyl)-pagan-2-dbknzodi oxol - 5 - yl oxy)

T8 BareineGEOPATEIX drug kel ARG fbdudine.3 -
S e o o i s
- als% kn%wn gs paroxetlne GEOMATRIX, PA¥(IL CR);

10. Escitalopram ((1S) - 1 - (3 - (dimethylamino) propyl) - 1 - (4 -
fluorophenyl) - 1,3 - dihydro - 5 - isobenzofuran carbonitrile, or 5 -
Isobenzofurancarbonitrile,1 - (3 - (dimethylamino) propyl) - 1 - (4 -
fluorophenyl) - 1,3 - dihydro -, (S) -, also known as escitalopram, xalate
(USAN), citalopram, (S)(+)-citalopram, LU 26042, LU 26054, Lu26-054, or
CIPRALEX);

11. Litoxetine (4-[(2-Naphthalenyl)methoxy]piperidine, also known
as SL 810385);

12. (S)-Fluoxetine ((S) - N - methyl - gamma - (4 - (trifluoromethyl)
phenoxy) benzenepropanamine);

13. Cericlamine ((+, - ) - 3,4 - dichloro - beta - (dimethylamino) -
beta — methylbenzenepropanol, also known as JO 1017(+,-), JO 1239(-),
or JO 1240(+));

14. Dapoxetine ((+) - (S) - N, N - dimethyl - alpha - (2 - (1 - naphthyl
- oxy) ethyl) benzylamine HCI, also known as LY-210448 or LY-243917);

15. 6-Nitroquipazine derivatives;
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phenyl ) -8-azabicyclo[3.2.1 ]); (B) Serotonin agonists

and partial agonists 1. Dexfenfluram ne; and 2.
wao-enBliea7anm ne; (C) Serotonin reuptake inhibitoPCTMIS1008/056018

serotonin agonist activity 1. EMD- 68843 (2 -

benzof urancar boxam de,..5 - (4.- (4 - (5 - cyano -. 1 H
ol | T SePRs T siiBstted & Moozt (THarEDsieds
knomo_@gg$ﬁ- 659746-A); 2. OPC-14523 (2 (1 H -
quinolinone, 1 - (3 - (4 - (3 - chlorophenyl) - 1 -

pi per azi nii )Aﬁ;j;b’pi:t y (4 - & - ghlorafirapy) o 1-- @peragisyharyngline);
3. Vil azodon by Vi .

(48 {QepESpR A arapy4by ViR DS S'b SPRIN: 1- pi per azi nyl 3 - ben
zof ur an- 2r9. CIeRATTIEH, AN, Epown as EMD 68843 or SB
659746A); 4. Series of condensed thiazoles (3 - (benzo

(b) thi op¥Pef! 4583 (by Fprrer.53@ain);di hydr oi m dazo (2,1 -

. Bova. S eeres U ARINUHRELOMNTER (BEBRGHTRAR R 644,
| nveAmeriSpaiHome Predwts)ed exanpl es of serotonin
nmodul ators include selective serotonin reu

Kk

ohi by t or2. bYABURB AN BiegH A SH4-UBREV I Pheroxy )-3-
FI ' ine, 48 WD 2008/109731
P&Y@S%%gﬁ%%%ﬁ@@égﬂnggti ne hydrochl ori de,
Sertralires, LYi286ti (oy,LilGent pr opazi ne, Paroxeti ne,
e el B SN [N A0 8, Boisforo -5
t hergagiBsmeiyl)t-ne- gﬁﬁ%}bPh@NﬁPI h QfipdrdinyN1y4 Lipg and
anylin analo?s 1. Pramintide (I - Lys%I -

) ~ relspalsadinoyn as Fl = 4300ebhy|4501| Fl - 4503); and

cystfalaigpheny

al anyl - 3 r [ - -. C LAY a2 7 (@l [
Y conyt® Wi 31 feiy-Rppted phEh G- (FrAS st
- | ph@iy@@-bzabibyclo@@.ﬂi[)@gi nyl - 1 - phenylalanyl - |

- leucyl - I - valyl - I' - histidyl - | - seryl - | -
s@)yperotonin agopistagndpertial @gonigépar agi nyl - |
pq?%{e%ﬁﬂ%a%i%éyénd | - prolyl - I - isoleucyl - I -

| eucyl - - prolyl -1 - prolyl - 1 - threonyl - | -
agpdFediungiine;l - valylglycyl - | - seryl - | -

aspar agi n rosi nam de cyclic

(5P 3 aseupteninsSuRiaks nhiiiar with SerotRn M AGora actvity
?ﬁ?;@@@a%ﬁ%@ b hcafo@tdde, SYML MY - (5 - cyano - 1H -
indol - 3 - yl) butyl) - 1 - piperazinyl) -, also known as SB-659746-A);
2. OPC-14523 (2 (1H) - quinolinone, 1 - (3 - (4 - (3 - chlorophenyl) - 1 -
piperazinyl) propyl) - 3, 4 - dihydro - 5 - methoxy);
3. Vilazodone (5-{4-[4-(5-Cyano-3-indolyl)-butyl]-1-piperazinyl}-benzofuran-2-
carboxamide, also known 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,
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or NORWLIN); 2. Anylin agonists; 3. ACO 253 (AC 253,

GG 747, GR 11 50747A, or ANTAM; (B) Gliary
woewsnes7eophi ¢ factors (CNTF) 1. AXOKI NE; 2. PCT/US2008/056018

PEG AXOKINE; 3. Peptide nminmic of ciliary neurotrophic

ParotiedubRe fe i RRTHa Ry eI GentboRpg e, Paggretng, ¥

EsmtﬁoHFeﬁ*ﬂOéhd Liksxagipt i de -1 1. AC-2993 (al so known as
exendi n-4, AC-2993 LAR, Medisord Exendin, AGC 2993,

Medi sorb, or extendin-4, Anylin); 2. Exendi n 4 (HIS -

Gg%e'fol%)/gin'@;a?e%m Trg-abe%]yﬁager{gg{ysem?y @e ?orﬁg\ln&{‘ ion réqj’apies
of the prdgent |hk/@nt|&:lu - Trp - Leu - Lys - Asn - Ay - Ay -

Pro - Ser - Gy - Ala - Pro - Pro - Pro - Ser -

an(ﬁ\)d/émyhm@adlamm ARAlegs 2993, AC 2993 LAR, Medi sord

B AT RIS R -1 -t

peptli-derebiyB6l acystehyl 4. eﬂ‘atmmagelthrbohﬁl pe@lmtdmuriylonalargmyl
transrmcosal formul ation; 5. Exendin éHI S -
- leyigyl - | rglanyl phzasparaginy| JerPhenys nyILéUIeucggrl-valyl - |
Lys - u I - |-
pho. NRUAWES - SoiL: (1 Yoryt H LogddBgifyP | - Mlragh@li -
Pr o phedgtalanygglycyl -G- prerN 3 isolléuoyl-- IPrIeueyI Pt eprol@erl -prolyl - |
am de e p
(ona- Gearbihe [oReatagnyPEL YaalEn <i-serd -TEdiPrpainy! -1 -
expftﬁﬁ&irﬂﬂﬂ LY sﬂh%ﬁe éycllb‘??t'?')—sdlgtﬁlﬂﬂé'éﬂgoﬂlﬁbﬁm@éé
nmodul at or's; . tin nodul ator; 6. I\Y
I nncp,ramh@hée aiﬂyate AC 137, ACO 137 AC 0137 SYMLI Tripro-amylin,
or NORMYLIN);
2. Amylin agonists;

3. ACO 253 (AC 253, GG 747, GR 1150747A, or ANTAM);

(B) Ciliary neurotrophic factors (CNTF)
1. AXOKINE;
2. PEG-AXOKINE;
3. Peptide mimic of ciliary neurotrophic factor (CNTF mimic, also known as
MYELOS);
4. Ciliary neurotrophic factor (CNTF by Fidia, Italy);

(C) Glucagon-like peptide —1

1. AC-2993 (also known as exendin-4, AC-2993 LAR, Medisord Exendin,
AC-2993, Medisorb, or extendin-4, Amylin);

2. Exendin 4 (His - Gly - Glu - 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, also known as AC 2993, AC 2993 LAR, Medisord
Exendin, or AC-2993, Medisorb);
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7. Leptin receptor, Mnoclonal antibodies; 8.

Reconbi nant native leptin; 9. LY-355101; 10. Leptin,
w@\naoBi1ep76E) Mel anocortin receptor agoni st ( MCARPCT/US2008/056018

HP- 228 (GI yci nam' de, N - acetyl - L - norleucyl - L -

Iog GUP™ lGiucsgon hke hrotde 7-B anifsinocar (i s

rgcephes éﬂ-qméfbbp(l@é‘-1pé\4aﬁfrbﬁsm9§9§al fornuld@nocortin 4
agoni st (by Pharnmcopei a, Roche); 4. MC-4 agonists

( by Bxencemdi(khis - BBl r A8p -55ly MAThain &t t Th: 4SaoAbet Leby Ser -

S IR By SR . I B et

Neur ringy - By9spRNGE ) Prd - SErargegprelyels - Pro - Pro -
'p,g Tregg/ Novartlz Gy?F) NPY antagom"%/ts 1. AXC

0216F’r0 2Sem@nidsld; 50 WO 2008/ 109731

PCT/ US2008/ 056018 3. SA-0204 (Neuropeptide Y

ant agoni st, Apoptosis stinulator, Lipid netabolism

wgm)ulajtm& legtin mlimbeg ri nositol (D - nyo - Inositol,
6 - tris (di h%drogen phosphate), also known as

PFb éeﬁpt'ns@nfirgﬁwz {QM 409/ 22): 6. BMB-192548 (1,11

s WEhacenedl one, 2 - acetyl - 4a,12a -
gé_&o - 4a,’10, 12, 12a - pentahydroxy - 8 - net hoxy
-3 ﬂmptmGG@ressaomc)dula"torsN anex (1,4 - bis{ (4 - am no

- - di hyd - 1,3,5 -
i I4| F?T% S'Qng'PQIEFe?DX h%%ynr%ﬁﬂﬂt%%%§mt Ihy?/} iragnzene,

Neur a4t ielgulétorder i vatives); 8. PD-160170 (6 - (2 -
i sopropyl - benzenesulfor}yl) - 5- nitro - quinolin -
86- leapiim (p)lC Innovations, UK);

7. Leptin receptor, Monoclonal antibodies;

8. Recombinant native leptin;

9. LY-355101;

10. Leptin, Amylin

(E) Melanocortin receptor agonist (MC4)

1. HP-228 (Glycinamide, N - acetyl - L - norleucyl - L - glutaminyl - L - histidyl
- D - phenylalanyl - L - arginyl - D - tryptophyl -);

Melanocortin-4 receptor agonist (by Palatin, USA);

Melanocortin 4 agonist (by Pharmacopeia, Roche);

MC-4 agonists (by Millennium, Chiron)

Melanocortin-4 agonist (by Melacure Therapeutics, Sweden);

o o &~ w0 N

Melanocortin receptor modulators (Pharmaprojects No.5224, Neurocrine
Biosciences, US);

7. Pharmaprojects N0.5967, Trega/Novartis;

(F) NPY antagonists
1. AXC 0216;
2. AXC 1829;

50



9. 2,4- Diam nopyridine derivatives (6 - (5 - ethyl -
1,3,4 - thiadiazol - 2 - ylthionethyl) - 4 -

woreeophad7’sno - 2 - (3 - (2 - propenyl oxycar bonyP@mismps/056018
benzyl am no) pyri di ne, Phar mapr oj ects No. 5618, Banyu /

it oD (louEnnRs el C enbuasTSl8800ier B AL iBtor oo

Met hybtabdnshi mga@gt&?nm m dazol es (NPY-1 antagoni st,
NPY-2 ant agoni st LY- 366337 (Neuropeptide Y1

ant a@lohaétlmosm(Dsmmilncsitgasmﬁ -Frig ghiBydrogen ph@sphate), also
S— 1 528 S ﬁﬁgé (all Neuropeptide Y1/5 antagonists);
rbB% )Y antagoni st (subtypes 1 and 5) and

G@I aqwmgggqﬂmgg/zzpnt agom st (Pharnaproj ects No. 4897,
Bristol - bb) ; Benzyl am ne derivati vesél

BN LA (A5 Hly insyTARepRdipne.2 - acet!
o KYARAEO% K300 137 . ol ARG NSUERRRRY 990 1012

ant ag e su res
(Neusonmep)!;l de Y1 antagonist); 19. Neuropeptide Y1
ant agoni st ngl zer |/ Neuro(g 20. SR-120107A

(me '8peR(1 e Vel @ aHhe < )eméﬁoxmhgoy@@r@aocdpé)’ dihydro -
(4 T’?g)amlqeny r$o M' Qi Bﬁéﬁﬂ%{}}ﬂétmg@%}ﬁb) NEBFpEplide Y

ace yI ) argi ni na
t r| fdervatises); at e); 51 WD 2008/ 109731 PCT/ US2008/ 056018

ﬁ;ﬁ%oﬁ% (ES (5) |squy8pgl(3bq.§g%§,1p§uI?g{ymﬂ neh{hqz §]UII‘]O|II‘] 8 -

car bsqg,ylllr)e butyl) - alpha - phenyl benzeneacet am de, or
benzeneacet amde, N- ((1 % am noi m nonet hylg

afi nbp- Dlalnmopyr(l@znedelwahw@@we@i gthyret hyl4 - thiadiazol

R e e A

((di w@tz!yldrmﬁbmﬁgmduﬁét Pméﬁnmjeﬂwmbl 561@%% / mrﬁn)
i m nonet hyl ) phenyl) methyl) 2 - oxo - -
pyP-rAIAreMiding aselegs) - al pha - ((2 -

(&P FERCEREl G, Hon SEIP Y Rppaprols BB 930 Bl
991)4 Methyl substituted benzimidazoles (NPY-1 antagonist, NPY-2
antagonist);
13. LY-366337 (Neuropeptide Y1 antagonist);
14. S-2501, S-25579, S-25584, S-25585, S-19528, S-34354 (all Neuropeptide
Y1/5 antagonists);

15. Neuropeptide Y antagonist (subtypes 1 and 5) and Galanin receptor
antagonist (Pharmaprojects No.4897, Bristol-Myers Squibb);

16. Benzylamine derivatives (1-arylpiperazinyl-1-alkyloxyphenyl-4-
alkylcycloalkanes);

17. J-104870 (Neuropeptide Y1 antagonist, Appetite suppressant);

18. LY-357897 (Neuropeptide Y1 antagonist);

19. Neuropeptide Y1 antagonist (Pfizer / Neurogen);

20. SR-120107A (Neuropeptide Y1 antagonist);

21. BIBO-3304 ((R) - N - ((4 - (aminocarbonylaminomethyl) - phenyl) methyl) -

N2 - (diphenylacetyl) - argininamide trifluoroacetate);
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25. Conpounds with benzazepi ne nucl ei (Neuropeptide Y1
antagoni st); 26. Neuropeptide Y1 antagoni st (by

wrasaneashi  Phar maceutical ); 27. G -264879A  PCT/US2008/056018
(Neuropept| de Y1 antagonist); 28. GW¥1 229

4 di £ |
% 2 ol 5228 (D £ LT etinoimpinomginyasRing) - dirdd 4 ppr
" . N e
RSB R T oot 3405

q/cwfmmmeanzeaeac@tm@e -jgnzespacetprage. Mo+ i 1met hyl )
am | "Qamiriditniriontétng) Srfnsy 11 2P R ooy heF ! drino)
yl)eéalwbﬂmwbu@])camﬂwybhbuylyb] 1-[2-[4-(6, 11-di hydro-6
d?%efﬁa[@()@ﬂgée(BBﬂquleRfPPa'larﬁlq&eNaz“n‘y((ff - 2((tk o€ Emyethylamino)

. B SR Q8 iy 2o
3 Ne(r opepblidieylyetyin sibhand2amaginaishylsuolylyaema) -

{liltu(jsﬁ%m SChl’?{r"I&ig'%a(q@» ?%@%\8'3 % -Hb- tetrahydro-1

| g RWPRI); 34. Neuropeptide
;%E’m?%g%ns 4%2%%2???)2?5{)35. Neur opepti de Y5

ans. a@ommpsun(jsbwltﬁfbmzepllﬂemw@mNeuBﬁ)eptlde Y1 antagonist);

e Aeioopgide B4 arkgbhs Ry Vandral aasrackgicabss .
C@Péﬂéé@ﬁgA%ﬁeurﬂ%ga@@waﬂage .§?om st / antagoni st

ar ma roaects Bayer Hi st am ne H3
r 88.epY\6rl 289 ([2ghi2st osodiep 00 ©-Dpr-Tyr-Arg-Leu-Arg-Tyr-

SC T e e

| m dAReP £, GRLEPI 1k|ra;qwn as PERCEPTIN); 2. G proxifan
cIorop - imdazol - 4

p?%p@'l' 2R dﬁ?e/ﬁfﬂpﬁhtafﬁaﬁcsm@e blr&bskﬁd(amlaglnmm%f@;tml)

der RV PR AR A BT 08V

(3 -yIIe4hyI]amhuhoIoapHsm1W]b)th>]Fb{2/-[4 -{6,31-ditfyidrét6-okarsHaz ol
4 glkzanf[[)oquzepl q ylg 1 -piperazinyl]-2-oxoethyl]-);
30. Neuropeptide Y2 antagonist (by Neurogen, USA);
31. Amide derivatives (Neuropeptide Y5 antagonist);
32. Neuropeptide Y agonist and antagonist - subtypes 1 and 5 (Schering-
Plough)
33. N-(sulfonamido)alkyl-[3a,4,5,9b-tetrahydro-1H-benzo[e]indol-2-yl]amine
(RWJPRI);
34. Neuropeptide Y5 antagonist (by Novartis);
35. Neuropeptide Y5 antagonist (by Pfizer / Neurogen);
36. Pyrrolo[3,2-d]pyrimidine based neuropeptide Y5 antagonists;
37. CGP-71683 (Pharmaprojects No. 5651, CGP-71683A);
38. Neuropeptide Y5 agonist / antagonist (Pharmaprojects No.5664, Bayer);

(G) Histamine H3 receptor antagonists
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)-);

5. GR 175737 (3 - ((4 - chlorophenyl) nmethyl) - 5 - (2
- (1 H- imdazol - 4 - yl) ethyl) - 1,2 -

wozaditewrsel e); 6. GI 2227 (4 - (6 - cycl ohexyl PCBUSZP8/056018

hexenyl ) i m dazole nmaleate); 7. GI 2394 ((1 R 2R) -

EE§c$i‘r?e'aéfﬂ| ﬁ%f%%é'g a?biﬁén E{ ?hﬁprbﬁ\{%{y') cyclopropyl) - 1H

(pi p-efmi@'aESIe érsbﬁm@am %Pﬁcéwmpentyl) 4- (1
Hi m dazol -4- (0 gromfan (- (4- (3-(1H

- 2i riigedfan- (CLVClOWOF)y'br(épé y)! I'bhtémisia;det%aw) prapyloxyn@henyl)

or TREE PN ARBP A IS B 2 P PO SR ent | oh
d@f I@o HgUMﬁ@maqt(imndtazoylBrcmrn@keaem%@) |stl§l\,qsﬁrah@@iv

ant agoni st for eating disorder; 1 eri es of
nov '0@&?J@ta\nat es as derivatives of 3-(1

| R By b LI s A9 oo

Ser| es o ker
4 (lethler)m dazol - 4- yl et hyl ) benzene; 15. Urea N - 4 -

(5. "GRATE G -dihesdrofomhenmnbaluliomt G 1 e - imidazol - 4 - y)

S h- 1 I
" %@?%ZRK% ?EX?E]#BE@ srrol idinyl]-); 17.
Thl o@&?ﬁ%ﬁ?c(é (N --cycyxheolhlex&l(Z) Hexenyl) ifidazotes detedte), 4

1584 72304 (BlZRbobPTRy OrirDkRepty” ooRVEBe aohtony :

@%Ioﬁé%ﬂnk‘ﬂhoxy()%arbdx%nﬂde -imdazol - 4 - yl)
propoxy benzonitrile); 2008/ 109731

PET/ GEXUS (pismitde, 20(5- Qmoflep(y:lﬂ -oxopentyl)-4-(1H-imidazol-4-
((phenoxyal kyl )i m dazol es); 21. UCL-1972 (by
Uni versity Col |l ege London); 22. Verongam ne

benl XA 4d-63 “iBr Oifidazo|Rhe- yl agxyy bRk fNan - 1 -
( ZrﬁjF?I‘?l-llmdazol yl)et hylj?l 4prret g%db ?g) ﬂ‘ﬂyl)e an-

VUF C!I!I.GSQX' rbam m dot hi oi ¢ aci d,

[(Iédlﬁgﬂq% Sﬁ%}!ﬂ%@f HY:Ir eUn‘lo\/érg'ﬁnom as

Ch ob&ivipstbpatbgratories H3 antagonlst for Attention deficit Hyperactivity
Disorder (ADHD);
12. Gliatech (USA) H3 antagonist for eating disorder;

13. Series of novel carbamates as derivatives of 3-(1H-imidazol-4-yl)propanol
with an N-alkyl chain;

14. Series of analogs with a neutral linker leading to 4-(1H-imidazol-4-
ylmethyl)benzene;

15. Urea, N - 4 - (1H - imidazol - 4 - ylmethyl) phenylmethyl - N' - (3, 5 -
dichlorophenyl) -, monohydrochloride;

16. Sch-50971 (1H-imidazole, 4-[(3R,4R)-4-methyl-3-pyrrolidinyl]-);

17. Thioperamide (N - cyclohexyl - 4 - (1H - imidazol - 4 - yl) - 1 —
piperidinecarbothioamide, also known as MR 12842);

18. UCL-1283 (by University College London);

19. UCL-1390 (4 - (3 - (1H - imidazol - 4 - yl) propoxy) benzonitrile);
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(H Pancreatic lipase inhibitors 1. Olistat (L -
Leucine, N- fornyl -, 1 - ((3 - hexyl - 4 - oxo - 2 -

wo@z@BamyB) net hyl) dodecyl ester, (2S - (2al pph@r/us2008/056018

(R*),3beta)) -, or N- fornyl - L - Ieucine (2S -

I A R E

Op I@@Et@n @gd@@@&ﬁy COT%%qé%Y]@bﬁ hipstatin (THL),
XENI CAL, NI CA (al so known as AZM

122 %eromawmﬁibenzgnem}pwﬁn(lm,tﬁs -beraei.alpha.-(hydroxyimino)-N -

t(gﬁL@LQ Elt-ﬁﬁ%@qléﬁ-gﬁ%ﬁ-@ggﬁw%gggﬁy ) gakusmFJeED 103004
( ¥ MedF @133 Jdibain@rdidéteidatid, [Bi- @Iﬁlbrdﬁhen%ﬂ)}ne%yd]?a&m H-

mel anocyte stinmul ating hor none anal ogues | ‘anot an
|1 (Eueazal-4- y')ﬂf@P)é'Lﬂ,S}?r alsgsiawry ps CIW@mr@pﬂ), - D-
phenyl al anyl - arginyl - tryptophyl - lysinanm de C -
4.2 - N- 6.7 - lactam also known as M I1); 2.

Mgy R8ncriBtie BBaséviBlibibrs MBU- 27, MBU-28 and MBU-29 (al |
described in WO 009827113? 3., MSH fusion toxin (also

khovirgtat thadeoron, Nanformy| adontds - ERXWeaet apx0 22 - oxetanyl)
SHU- At dodets! 8581, 425 gy (R ;3686 PUSY N LioryPhe-

-aspart

hi stledgihe3262-(RalphaHR*Ealéta)>- m «3y| hexyhr §i-roxo--L2 t oyetanyl)

hyl 2 f W, 7 | t 36) 5.
P oo RLESE s BT 28I GlrsRBL R AT Ay 2
ZYC-RParya it r&qhxmg/ALZ&ﬁ@ENmm Bl OTOPE
expressi 6n cassette system) (J) M xed serotonln

r 8uph Bk 862 alspiknownas HZMaﬂﬂ)@@hMZ’ﬂmeé\l pha adrenergic

1, SRR s lion

chl oszRhey (Dy Yaﬂumga&urrerﬁ@d Keykyushio? mtitute df Fooet Ré$earch);
2,4 - dihydro - Ewenoxethyl - 3H- 1,2,4 -

t bi azbP 103904 (é@lMed 0@6( ROJ@My BigGlinks 13754,
BMY 13754, BMY 137541, SERZONE, DUTONI N, RESERI L,
NEFADAR, N FEREL, MENFAZONA, RULI VAN, DEPREFAX, or
SERZAIhER)mMelanocyte stimulating hormone analogues

1. Melanotan |l (acetyl - norleucyl - aspartyl - histidyl - D - phenylalanyl -
arginyl - tryptophyl - lysinamide C - 4.2 - N - 6.7 — lactam, also known as
MT II);

2. MBU-23, MBU-23, MBU-24, MBU-27, MBU-28 and MBU-29 (all described
in WO 009827113);

3. MSH fusion toxin (also known as DAB389MSH, antimelanoma, chimaera)

4. SHU-9119 (L-Lysinamide, N-acetyl-L-norleucyl-L-.alpha. -aspartyl-L-
histidyl-3-(2-naphthalenyl)-D-alanyl-L-arginyl-L-tryptophyl-, (2.fwdarw.7)-
lactam, also known as MBX 36)

5. SHU-9005 (a substituted derivative of alpha-MSH)

6. ZYC-200 (alpha-MSH, Schepens/ ZYCOS with BIOTOPE expression
cassette system)

(J) Mixed serotonin reuptake inhibitor with serotonin or alpha adrenergic
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2. YM992 ((S) - 2 - (((7 - fluoro - 2,3 - dihydro - 1
H- inden - 4 - yl) oxy) nethyl) norpholine

why@soedBoride, or (S) - 2 - (((7 - fluoro - 2PGI/US2008/056018

dihydro - 1 H- inden - 4 - yl) oxy) nmethyl)
mor phaol i ne, ngtrochl oride, also known as YM 35992); 3.
A 80APBIPYIRY ACUMEY. nethyl - N - ((1,2,3,4 - tetrahydro

- 15 Nef@blONY (2 - 13 - (4‘5‘?3‘1 Bﬁb&rilbﬂéﬂyﬁeﬂhyblberaz@nyl) propyl) - 5 -
benzof ur anet hanam ne 1A antagoni st (b

Vi t sethyived - dipydray-; 62 Retagwying) metiabbRi4 etr(atzpl-B one,

e R spoWE AN 1TSS S Tt B 4T84

(K) $PREZUNE- @UW@M&BNESERM INEFAmARumFEREtnMEmFAZONA
nmechani sms_ 1, het ani ne; phennet razi ne; 3.

phenREEh A, DEER MW%EB;QML) 5. rrazmdold .
b |
Vo UERI8) [2 BIGAREE2E: BV - 1 fBGT 4, W bky)

opam ne Teup ors 1.

BL- J:ﬁamy()lmermfodlpelfn&d‘romloriﬁe odl(S)?nZ ((@7 é|)JOCD(eQ]3T-dIhydr0-
11 (6H) [ ﬁ .. NS- 2389 or

NS z@zh S 550 800) EaRBHTIIONE RcCripHe raine Haown as
2()by Neur oSear ch, Denmark); 5. RTI-1 12 or
RTI-l 13 or 'RTI-1 77 (8 - Az abi cyclo (3.2.1) octane -

23- /SBOM 2R)B/ NGW&IJyPOW—L(JGZBm efeifntfydr@aﬁbdnglhoxy -1-
acid hen - 8 - nethyl

andSay By o s denePlig o5 55 b

B$F 48R éﬁﬂ@%@hrs) (by7v|tMmS& 0$|d>éﬂn} ri et hoxybenzoat e
(1 DN- 5491) serotonin reuptake inhibitors

ahd N@f@aadﬁree mﬁta@@ﬁe {lby Sepracor, USA);
6. Serotonin reuptake inhibitors/serotonin 1A antagonists (Wyeth-Ayerst)

(K) Appetite-suppressants acting through adrenergic mechanisms
1. benzphetamine;

phenmetrazine;

phentermine;

diethylpropion;

mazindol;

sibutramine;

phenylpropanolamine;

® N o o &~ w N

ephedrine

(L) Mixed serotonin & dopamine reuptake inhibitors

1. BL-1834 (1 - propanamine, 3 - dibenz (b, €) oxepin - 11 (6H) - ylidene - N,
N — dimethyl);

NS-2389 or NS-2347 (GW-650250A, GW 650250);

(R)-Sibutramine;

NS-2359 (by NeuroSearch, Denmark);

RTI-112 or RTI-113 or RTI-177 (8 - Azabicyclo (3.2.1) octane - 2 -

o &~ o DN
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1. SLV-310 (Sol vay, Belgium; 2. ENMD 86006
(3-(2-(3-(4-fluorophenyl)benzyl am no) et hoxy) benzoni tri

wo 2008/108331 SLV 301 (by Sol vay); (N) Norepi nephrP@EUS2008/056018
ser ot oni n reuptake inhibitors (NSRI) 1. M| naci pran

é%fclfﬂ? %%ec? B wch?orbcﬁ m%fhyllgher)y hyé) lmethyl methyl
() lcés?e@h GFBdh‘IBFRié“XiR‘Z%gS@SD)" 1- phenyl

ropane car boxam de hydrochl oride, al so known as
F62 szaaﬂbbottm\k 912, DALCI PRAN, IXEL M DACI PRAN,

L PHBERA oG R BRLY 7 votpor!

- (3 - mat hoxyphenyl) -, cis - also known as TRAMADQL,

Tramadol , or Toray); 3. Mlnacipran (drug

déVvi \Ma'?(?d §9'§1t@"rh'ﬂ r@u@&agen@abtt@smopamInmrﬁa@@mﬁfe
(¢S) (1 - naphthal enyl oxy) - 2
- (It h?lbphene(:‘)gr(:%\gyhamﬁ

( 2) ED 86008 (B4(2- @Wﬂuérbphep?ﬂ)ﬂseﬁzymma)ethbxp)bbnﬂmtrlle)
d@l ggl am_ne hydrochl ori de, also known as LY 248686,

Y304 (BYa0NaY): LY - 223332, LY - 223743, LY -
223994, LY - 227750, LY - 227942, LY - 228993, LY -
248686, LY - 264452, LY - 264453, LY - 267826" if 5.
Naillt NesepireephrineaadadtoriimreppiakannhibBors (NERI17 -

(8 RSB Rloger Rk SRR g hom S NN - ety
((dirget BMéﬁW né’l)s "(37 hil Jor(+}Lcis-4- ?Amir@hﬁétﬂwml@[é‘fﬂu)l -t-phenyl
cis - , nown as 601, trafmad

nal t¢ @pamraparbo)(amldq Bydrs)pblqudarrahs@ Kne®)n as [£-22074 F-2641,

o PUREP AL P e FEERE ERARL AL PR AN

Laqumm:(mmmxaoglzocmmx (di met hyl ani no) net hyl )
- 56 WD 2008/ 109731 'PCT/ US2008/ 056018

n@t hﬁﬁypﬂv@hyﬁ’t)rdue (eygohexanpl, 3 - ((dimnsethilesvinohgethyl) - 1 - (3 -
SOOI )R BEAAETA LYo Ridhacol, on
- 5- mt Tarayjpenzocycl obut an- 1- yl ) cycl opent anol ) ;

3. Milnacipran (drug delivery system, sustained release);

4. Duloxetine ((S) - N - methyl - gamma - (1 - naphthalenyloxy) - 2 -
thiophenepropanamine, or (+)-(S)-N-Methyl-gamma-(1-naphthyloxy)-2-
thiophene- propylamine hydrochloride, also known as LY 248686,
duloxetine oxalate, LY — 223332, LY — 223743, LY — 223994, LY —
227750, LY — 227942, LY — 228993, LY — 248686, LY — 264452, LY —
264453, LY - 267826" "

5. Naltrexone + tramadol (morphinan - 6 - one,17 - (cyclopropylmethyl) - 4,5 -
epoxy - 3,14 - dihydroxy -, (5alpha) -, mixt withcyclohexanol, 2 -
((dimethylamino) methyl) - 1 - (3 - methoxyphenyl) -, cis - (+/ - ) -, also
known as PTI-601, tramadol + naltrexone, Pain T)

6. (S) sibutramine ((S) - 1 - (4 - chlorophenyl) - N, N - dimethyl - alpha - (2 -
methylpropyl) cyclobutanemethanamine);

7. Tramadol, Labopharm (cyclohexanol, 2 - ((dimethylamino) methyl) - 1 - (3 -
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10. Tacrine anal ogues, SIDR (0) Serotonin,

nor epi nephri ne and dopam ne reuptake inhibitors 1.
w®rdatewsi ne (cycl obut anenet hanam ne,| - (4 - PCT/US2008/056018

chI orophenyl) - N, N - dinethyl - alpha - (2 -

nhERTOS byt s 204 -Yaeig KIPBRVAS Fadiatoh Rk a

ngmmggzmw)\qgiﬂlpwgsjq;mﬁ]phydrate al so known as
Si butram ne hydrochl oride nonohydrate, BTS - 54354,

B‘FS S 33@965 -)-B7($-DinmtBgaminersethyks4methorpben zmcyclobutan-1-

o RA%FJ@I L, REDUCTASE, PLENTY, ECTIVA); 2.
Ven K COREN P ohexanol ,

1162Téc§ﬂrf@ér’i‘a{d> BYSIPR; (4- met hoxyphenyl) ethyl], also
known as W 45030, W 45651, W 45655, DOBUPAL,

EFECTI N, EFEXOR, EFFEXOR, ELAFAX, VANDRAL, TREVILOR);

PSR R b OB BBk reulcfake inninitors

hydr@bbtramn&@(cy&lcﬂmté«m&h&aa&ﬁrﬁx Xighloropé&tKORNER, -
EFFEXCR X1, FEFEXOR LP, DOBUPAL RETARD, . VANDRAL
RET AR et E @J@ﬁt@é@a_mﬁ@ylrﬂ'@)@% MR -E%ERERFOFEBEWB- N, N -

ELAFAYHR) donaVer) aﬁn%myﬂ&oggr)léch%bta\h%rrﬁ(etﬁ?%%aXI -5y

oral contro ease nown as ven
OROS)ydvoclie kO okihydraté +:)Is®dmnwnrgd Siboitriamane hgdr(oa:hkmde

TS PRAGRRPEL, EL S FUEh PaFop RN TS robgh K {$24.

di meyiEHIBIA, @EDQ@ﬂthRAmI@ﬂIEOReEDU‘@PA@E PLENTY, ECTIVA)

Phar nmapr o] ect s . . Desnet hyl venl af axi ne (by

Sép r‘é@@iaﬁaxnr(qzocyp\y@b@xam@y édaﬁd meihyanigent ~£4~<m¢thﬁgyphenyl)

oy B0 R R RS TR, i ARBTT Y 4885 GopupaL,

i nhi FBIFIEQTWN ISWEXOIZZ(E)@E}Q@@ELW)USZNQMGWVQOR)

Reboxeti ne rel ﬁéj

et%ho %ﬁ@%&@/)@dﬁﬁﬁs}h@é@ﬂﬂ}ﬂ ﬁmmei fh\éammo) 1-(4-
g@% Ho&ﬁgh%@%sul t hoﬁg’d’r%ﬁ@ﬁ%pﬂg%k'nggﬁq:‘é&%% XOR XR|

rresyElalFEXOBSER), ,EFFF@(OROMZAEFH:EKOHBBADONPABWD,

EDRWDR%BPR'EEI'&R[\)/,EI:SIIE@XOR-EXEL 75, EFEXOR XR, EFEXOR

DEPOT, ELAFAX XR);

4. Venlafaxine (drug delivery system, OROS oral controlled release, also
known as venlafaxine, OROS, or EFEXOR XR)

5. (+)-Desmethylsibutramine (also known as DDMS, Didesmethylsibutramine
— Sepracor);

6. BTS-74398 (1-[1-(3,4-Dichlorophenyl)cyclobutyl]-2-(3-
dimethylaminopropylthio)ethanone, Abbott Pharmaprojects No. 6247);

7. Desmethylvenlafaxine (by Sepracor);

(P) Appetite-suppressant agents acting through dopamine mechanisms
1. Apomorphine;

(Q) Selective norepinephrine (noradrenaline) reuptake inhibitors
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| RENON, NOREBOX); 2. Tonoxetine ((gamma.R) - N -
met hyl - gamma - (2 - net hyl phenoxy)

W 20032055 p opanarri ne, or (-)-N Methyl PCT/US2008/056018
- 3- phenyl - 3- (o-t ol yl oxy) - propyl am i ne hydrochl ori de,

| so_k 6 35 Y 139 - 3.

o RSRTOR A5 100 PO~ G SThokyRnerioy S PaetyIBiethy)
;:y((: {?@Eﬁ!éb&ogﬂb?@a moPdl'Rﬂ’Mb' %ff(ﬂi%(’thgéggf}%nd% gﬁi&@ & |me{r§4] 4R,S)-,
- 3- [me(han@Shmrmtefadﬁglkﬁpwamgqbozebmmesqude éﬁd{ﬁ% heE

dopey 4 PR EMRE P POE, BEREANARY SRQbFt esTRA
chl OIRHNI‘@N)/NDREBOX)((l 1 - dinmethylethyl) amno) - 1
- propanone, al so known as bupropi on hydrochl ori de

( esANMoKEtergamMa ) e DLt Bxeiid - IBWBa3(2 - eethPonenaxy)

o O S ——

3 5 hydrdétetite, also Rnewnsahot 36603 hyﬁnesﬁdszmxdes%@zp
known as 1555, 1555088, . BW 1555U88) : Hydr oxy

béipr ARV IRIEOWR) ad Obuidrofinydo w8 ; (% methylamino)
R-b |

o ORARG) - B { abefly o T FWIcRIgterR ™ O¢ o ! <0
desnieY BﬁBQ?@@(ﬂ?)a\hMﬂhyK3)[2—(mB[DI\BLdianM§Rh®hd)(y] -3-phenyl-

(urogenit al xed, nor epi nephrine reuptake
i nth%P%'la”H%%ihéfgﬁghMﬁ@\g@&ransm tter antagonists 1.
Zotepine (2 - ((8 - chlorodibenzo (b, f)thiepin - 10 -

yl) oxy) - N, N - dinethylethylamne, also known as
L@O@qmblnp@opmnemm@amdopaumen@umslbltors

VA B Bbiorc1 B SiGrekenyl 225, 1 1/RER M hyD afrifo) -1 -
di h%?hh@@%lé@kﬁown@s Wrbﬁbﬁ'HWro@ﬂorlde USAN), bupropin,

4- (2- Fl uor ophenyl ) - 6- net h er azi not hi eno
e midbyia P ae BN S G R PG GUBMEN, OAZYEA:
(&R aitpasad @epoBa adina 6Bt 2 3.5 ahraney) - 35

(1, 2 dinthyl - 2, 3meorphadixol hydrbchloyibg, aed kybvn as 1555, 1555U88,
pyrroljdine). (T) Conbined serotonin reuptake
[ nhi'gY\% g’f‘@ﬁé@ sigma receptor antagonists 1. E-5296
(BY A% bupRHith (also known as bupropion, R-, or R-bupropion);
4. (-) Didesmethylsibutramine (also known as (S) —didesmethylsibutramine,
desmethylsibutramine, (-) — DDMS or MERIDIA (urogenital));

(8) Mixed norepinephrine reuptake inhibitor and other neurotransmitter
antagonists

1. Zotepine (2 - ((8 - chlorodibenzo (b, f)thiepin - 10 - yl) oxy) - N, N -
dimethylethylamine, also known as LODOPIN, NIPOLEPT, ZOLEPTIL,
ZOPITE, SETOUS, MAJORPIN);

2. 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);

3. A75200 ((R*, R*)-(+,-)-3-phenyl - 1-((6,7,8,9 - tetrahydronaphtho
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2. E-6276 (by Esteve, Spain); 3. E-5842 (pyridine, 4 -
(4 - fluorophenyl) - 1,2,3,6 - tetrahydro - 1 - (4 -

W@ 20081109731 2, 4 - triazol - 1 - yl) butyl) -, 2 PCTys200%956018
- 1,2,3 - propanetricarboxylate (1:1)); 4. E 5826

(C|t alt, of E-584 er .neurotransmtter
1% opi hid ndi %?lot%ng/lﬁ ”g?%%'g%ﬁf)h@ fbine upt ake
|nh|b|tor activity 1. Pirlindole (1 H - pyrazino

tropripined sRId it Subiafe it Bnfl oA teRsibPantaonists
pitr azi5286 (byIEFSRk\Le SHaM—)LEI\/ENI'CR) 2. NS-2330 (by

gle;:r ‘i%bc( Es}inmﬂéga in): 3. VAN-H36 (by Vita-Invest,

(3 (l_iﬁ%aQZ(Eyﬁwlﬁéwdl(dﬂ ‘ﬂlu&ir‘dphbn%ﬁ (@%hbétr%hwm di Dw (1H -
yl am i no) phenyl ] - 1- et hanone Fatty acid
synt'haddle- iriagdbi 1 ey) QUiyl) S 215EdroKy - 1?43 prapangticarbpgylate
FI@Q ﬁs_nyl) acetam do) ethyl) benzoic acid 2 - (2 -
{)- 2 - (3 - (trifluoronmethyl) phenyl)
eyhyk 3gLoqeitratd1yalt 6FEB42)( X) S 100B (Neurotrophic
factor) ( Stinmul ators of uncoupling protein function

(Z) Chol ecystoki nin agoni sts (AA) Androgens 1.
d ' . , :
e BBl R kAR S ogu ol AR EIoldMA B norepimephrine
der i w@thke éshilfisorcdttigy et i ochol andi one) ; (BB)
Test ster n Anabgljc s eroi ds (eq,. oxandrol one
(ﬂ)D) E%hs gﬂ &”%’QE)J )Aﬁ‘i‘flb%%'%i’ %rﬁg@?o‘}é -(hrePf?_%ydrO -8
Ent efrﬂéf@ﬁ L 1G9 RAbWA HsTEABL 255 Py &FRIoIOpR¥EBONY RARILEL I N
ant agoni sts
IMPLEMENTOR);
2. NS-2330 (by NeuroSearch, Denmark);
3. VAN-H36 (by Vita-Invest, Spain);
4. UR 1827 (2-(1-Benzylpiperidin-4-yl)-1-[4-(5-methylpyrimidin-4-
ylamino)phenyl]-1-ethanone);

(V) C-75 (Fatty acid synthase inhibitor)

(W)S 15261 (L -4 - (2 - (2 - (9 - Fluorenyl) acetamido) ethyl) benzoic acid 2 -
(2 - methoxy - 2 - (3 - (trifluoromethyl) phenyl) ethylamino) ethyl ester)

(X) S 100B (Neurotrophic factor)

(Y) Stimulators of uncoupling protein function

(2) Cholecystokinin agonists

(AA)  Androgens
1. dehydroepiandrosterone;
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(HH) Urocortin antagonists (ii) Bonbesin agonists
(,,)Mdul ators of protein kinase A (KK)

wW@008i1€08t opi n-rel easi ng factor mnetics (LL) CRCHUS®O8/056018
and anphet am ne-regul ated transcript mnmetics (MV)

Cal ci t oni n- d pept | i metics (N
N zat i dine. G df SOYHBEPREBFRUCTRRET G AT fach as

combi natibghblhhgbagy of the present invention include
gl ucoki nase nodul ators include: 60 WO 2008/ 109731

PCT/ US2008/ 056018 H\ NS/ oiJ SM Ro-28-1675 CN
S= N N N O-SF Banyu/ Merck gl ucoki nase
aéé?)vaES%L%rOBeHwM ~ H 0): F Novo Nordisk IV Y O
NNNO~COOH H I1c?', S

(CC) Anabolic steroids (eg, oxandrolone)

(DD) Steroidal hormones

(EE) Amylase inhibitors

(FF)  Enterostatin agonists/mimetics

(GG) Orexin/hypocretin antagonists

(HH)  Urocortin antagonists

(Il Bombesin agonists

(JJ)Modulators of protein kinase A

(KK)  Corticotropin-releasing factor mimetics
(LL)Cocaine- and amphetamine-regulated transcript mimetics
(MM) Calcitonin-gene related peptide mimetics
(NN) Nizatidine (Axid)

Other agents useful for the combination therapy of the present invention

include glucokinase modulators include:
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O S Astra Zeneca gl ucoki nase activator Anti-diabetic
agents include RXR nodul ators such as: (1) bexarotene
w@ 2008/1¢913+ (3,5,5,8,8 - pentanethyl - 5,6, 7,8 PCT/US2008/056018

tetrahydro - 2 - naphthal enyl) ethenyl) benzoic acid,
known as TARGRETI N, TARGRETYN, TARGREXI N; al so known
as LGD 1069, LG 100069, LG 1069, 1069, LG 69, RO
264455); (2) 9-cis-retinoic acid~\gx WO 2008/ 109731

PCT/ US2008/ 056018 (3) AG\- 4326 (aIHso known as ALRT

, , or LGD 1324);
(4) LGD 1324 (ALRT 324) @ LGolO?)\%i;> (6)
LY-510929; (7) LGD 12686 - (1,1 , 6 - pent anet hyl
- 1,2,3,4 - tetrahydro - naphth - 7 - ylcycloprop - 1
- yI) ni cotinic acid, knowRo&@8-MKMRr 268 or LG 100268);
and (8) LG 100264. Antl-dlabetlc agents al so include
t hi azol i di nedi one and non- tﬁ?&ﬁolldlnedlone insulin
sensitizers, which decreasegxﬁlpheral insulin
resi stance by enhancing the effjects of insulin at
target organs and tissues. Thg fold,owi ng agents are
known to bind and activate the\nuyclear receptor
per oxi some proliferator- act/ vrecept or - ganma
(PPARy) which increases mans pt i on of specific
i nsul i n-responsi ve genes.| B of PPAR-ganma
agoni sts are thiazolidine Nones such as: (1)
rosiglitazone (2,4 - thiazolidinedione,5 - ((4 - (2 -
(methyl - 2 - pyr BanpyiMeércR udtikh@%)adﬁb@t@") met hyl)
-, (&0 - 2 - butenedioate (1:1) or 5 - ((4 (2 -
(methyl - 2 - pyridinylanino) et ho phenyl) net hyl )
- 2,4 - thiazolidinedi one, S. A; al so
known as BRL 49653 BRY 49653c, SB
210232, or rosigli® Qe Pl eg 7 (2) pioglitazone
(2,4 - thiazolidined (4 - (2 - (5 - ethyl -
2 - pyridinyl)

Novo Nordisk IV

=
S

—

Astra Zeneca glucokinase activator

Anti-diabetic agents include RXR modulators such as:

(1) bexarotene (4 - (1 - (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);

(2) 9-cis-retinoic acid,;
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et hoxy) phenyl) nethyl) -, nonohydrochloride, (+ - -

or 5- ((4- (2- (5- ethyl - 2 - pyridyl) ethoxy)
w@b@sgbd3net hy) - 2,4 - thiazolidinedi one, knORET/USE08/056018

ACTCS, ZACTOS, or GLUSTIN;, al so known as AD 4833, U

(G232 S ot 26,0 2408 AR B AT b RLRT-
6 - pdiPNGD 1828),7,8 - tetranethyl - 2H - 1 -

benzopyran - 2 - yl) nethoxy) phenyl) nmethyl) - 2,4 -
t K4 tBMe(d\L&hTe?:Zkhom as NOSCAL, REZULIN, ROMZI N,

r al so known as Cl 991, CS 045, (R 92132, GR
&5‘15;%1’6\6(;51

i saglitazone

((6»Lfﬁﬁb§29(2 quorophenyI)nethoxy] 2- napht hal enyl ] e
t hi azol i di nedi one or (

£ (DULGPHGISH (b e hibds - peptaTBstinvio baGS# 20elrydro - naphth -7 -

"SRREELD (NS gt s an

ng@htdaAl0oacs. 2 - vyl rret hyl) thiazolidine - 2,4 - dione,
al so known as MCC-555 or neoglitazone); and (5)
5-BTZD. Additionally, the non-thiazolidi nedi ones that

5 Yoo e o]
n&%tl%%%ﬁ#%ﬁté%ﬁ @#_I%EJ%%h%%@q&é%cin% I\Ia‘&‘éj‘ino UHiaAIBinedione
insul|ﬁ>NGn§mBememmgﬁecreas@NerimB@r‘al Gsulin sesistaokce duyrwhanamgsthe

) - 4 - (2 - 5 - thyl) - 1,3 -
eﬁec@@i@%@ﬁ)aﬁéﬁ"ﬂ%ﬁ%{ﬁ and ﬁ? e“rﬁye“‘t hyl - ;m(EZ)yK%?P- 297 (5 -
(2, 4 - dioxothiazolidin - 5 - yl rret hyl) - 2 - nethoxy

- N - 64 - (trifluoronethyl) benzyl) benzam de or 5 -
( (he4ollowingagentsare knavey i bigid og/ activetenine) nuclgar- receptor

perorDE Holls g Fafecechplo ARTE PASI SR ik esdey
transcn&ﬁiﬁ%d@&ﬁ’i&%éulm |§éspohglve g@'ﬁes rES@am’dles o‘?PF’A‘N1 Bbh'ma

- oxazoIOY - benzoyl phenyl
agomstS(areth(a dlm@dIWIeSSUZh-aSphenyl - 4 - oxazol yI) et hyI)

asb roglalfsphe (2 4o BXot o 5. B8 e meE R e prar
ngami‘rtd)‘éltﬁcyxw pRBNRAS nRIAR) gamye -&Rﬁéﬁ%@@m@ﬁ 1)or5-

and/ or PPAR delta/ganma_agonj st activity.
ar e (4 s{2d (wettih, 2 pyridinylamino) ethoxy) phenyl) methyl) 2 4 -

thiazolidinedione, known as AVANDIA; also known as BRL 49653, BRL
49653C, BRL 49653c, SB 210232, or rosiglitazone maleate);

(2) pioglitazone (2,4 - thiazolidinedione, 5 - ((4 - (2 - (5 - ethyl - 2 - pyridinyl)
ethoxy) phenyl) methyl) -, monohydrochloride, (+-)—or5-((4-(2- (5 -
ethyl - 2 - pyridyl) ethoxy) phenyl) methy) - 2,4 — thiazolidinedione, known
as ACTOS, ZACTOS, or GLUSTIN; also known as AD 4833, U 72107, U
72107A, U 72107E, pioglitazone hydrochloride (USAN));

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

(4) isaglitazone ((+)-5-[[6-[(2-fluorophenyl)methoxy]-2-naphthalenyl]methyl]-
2,4-thiazolidinedione or 5 - ((6 - ((2 - fluorophenyl) methoxy) - 2 -
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(1) AD 5075; (2) R 119702 ((+ -) - 5 - (4 - (5 -
Met hoxy - 1 H - benzim dazol - 2 - ylnmethoxy) benzyl)

wo hiogaad7sn - 2, 4 - dione hydrochloride, or ClPQDBS2008/056018
CS 011); (3) CLX-0940 (peroxisone

lif | h
e AR RS et o ltioaoPRR T (St
agomﬁébeﬁfy)o%ﬁn%h&%qéa 52~ y‘lrﬁéﬁwy((ﬁhraz@f@ilﬁéowﬂ)dléne also

- dioxane -2 - carboxyli'c aci PPARdel t a/ y
agorﬁrmvyn ag Mcﬁtﬁﬁomnqcrghwmoaﬂctt ); (6) CLX-0921

Gﬁmm st); (7) CGP-52608 (PPAR agonist); (8)
PPAR agoni st); 63 WO 2008/ 109731
PCT/ U82008/ 056018 (9) GW 7845 (PPAR agonist); (10)

L- 764406 (PPAR agonist); (11) LG 101280 (P PAR
ad@ditionglly, tbgzyonttlmaqug@m@pbpmﬁsg@@trﬁcgta)s insylinggensitizing agents

: 14) YM 440 (PPAR t 15

noludi Y6 8588 Il ont st : '(16) oW o072 (4 - (4 -
( (Q)SI'ISSM (J'BT 50( ZPNU thB? (mmenm 6¥MHTISLDD96,M>MBNU-182271 6:
oxoet hy - - thiazog | d| nyI )

but W?XQ?@H%% %nc’?'r d?'one( i?)((mho@W' (éw@ﬁthy&r

G amath AT, 500,19, 002 (5

((2)«@9@97 202, @wmemr](azonduoz 5 - pleretbyl) pBermethoxy ON - (4 -

(2 TR Oty ain B B P8 (P Hidyei b s tyiazolicin)
(23)methyAL9D9heth Ry - N4 ((49% ﬁnﬂuér%methyl?}phenyl%m ethyl)

benzoxazol yl met hyl am no) oxy) -
tri fbenzeovdenapy benzen epropanoic acid or 3 - (4 - -

=N - . ol ¥l ) - _N, t hyl amp,n

oﬁéfﬁ“ﬁ@ﬁéﬁ% 3 Rx_?&éﬂ%%ﬁ 2l ¥ (-Qenic;y@h[e"r?yﬁ‘- b2TLN9 - methyl - 2 -
phenyl - 4 - oxazolyl) ethyl) —or N - (2 - benzoylphenyl) -O - (2 - (5 -
methyl - 2 - phenyl - 4 - oxazolyl) ethyl) - L — tyrosine, or GW2570 or GI-
262570).

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

(1) AD 5075;

(2) R119702((+-)-5- (4 - (5 - Methoxy - 1H - benzimidazol - 2 - yimethoxy)

benzyl) thiazolin - 2, 4 - dione hydrochloride, or Cl 1037 or CS 011);

(3) CLX-0940 (peroxisome proliferator-activated receptor alpha agonist /

peroxisome proliferator-activated receptor gamma agonist);

(4) LR-90 (2,5,5 - tris (4 - chlorophenyl) - 1,3 - dioxane - 2 - carboxylic acid,

PPARdelta/y agonist);

(5) Tularik (PPARy agonist);

(6) CLX-0921 (PPARYy agonist);

(7) CGP-52608 (PPAR agonist);

(8) GW-409890 (PPAR agonist);
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trifluoroethoxy) propionic acid or benzenepropanoic
acid,4 - (2 - (2 - benzoxazol yl net hyl am no) et hoxy) -

wW@bk@ka973(2, 2,2 - trifluoroethoxy) -, (al phaSCFPS2008/056018
PPARaI pha/y agonist); (24) L-796449 (PPAR al pha/y

2Pl RO A nonoxy] -2 mot byl <.

tL“YB@&M&PPAR%%M wn as TRICOR, LI PCOR,
LI PANTIL, LIPID L PPAR al pha agonist); (26)

GlI D73 1072BR (RPAageal)st ) . (27) GW 2433 ( PPAR
al 28).. GW 0207 ( PPA t 29
é%%%ﬁ%&@%ﬁ §g§m$bt (30) ( LY- %og%gm( E’P,)ARy( )

ls“g)apestét OT-N):D525- 209 (N | D-525); (32) VDO-52

2008/ 109731 PCT/ US2008/ 056018 (33) LG
QWSW(%QBH%%WOWS@) i ferator-activated receptor

a?&pl'?k)lﬂl 4ot (ipfié%lggggls er oxi sone

era or-ac receptor agonist); (35)

b(s1@)r©W30972(l4 (41((28(55)55 & 8 (bis pemerayiraibtiyl) amino) - 2 -
78- tetrahydro- - npapht hal eny| ) ethen

b onsaicetd] o2 RRRi ds GHRaRETIRES [ RHREBIDONZdic acid);

LG 100069, LG
1@6“@,%“0%?91%%@&%%%0@%\’ ﬁ’%; and (36) GM1 536
( PRARNNI3344/ ()PRig@h93);,) . Ot her insulin sensitizing
t.S 1 NG t limted to: (1) INS1
e dls el AR TR S
@z@mrmmgl (WZEM@)@) (2) protein tyrosine
phosphat ase inhibitors; (3) glycogen

s@i)fﬁ‘!‘,\é9&2®§‘wa®)( GSK3) inhibitors; (4) beta 3

PEESHETAES 11900, SRR 2B 20 12 oirdamino

hydréyl) = L2 tyro$ieaekibin as @vmaﬂmnﬁﬂ%!pﬂ%/y a§6ist);
known as | Cl ‘D 2079) or AZ 40140; (5) cogen
PSP 2)1P984¢ ((Fhidbt (Dr & - b@)zoxazolylmet yamlno) ethoxy) - alpha -

fr uc(tzofﬁ tr‘n@uoro %%?ngﬁzaesnee;i)r%%ia%Fcoarcsld or3-(4--(2-(N-(2-
benzoxazolyl) - N - methylamino) ethoxy) phenyl) - 2 (S) - (2, 2, 2 -
trifluoroethoxy) propionic acid or benzenepropanoic acid,4 - (2 - (2 -
benzoxazolylmethylamino) ethoxy) - alpha - (2,2,2 - trifluoroethoxy) -,
(alphaS) -, PPARalpha/y agonist);

(24) L-796449 (PPAR alpha/y agonist);

(25) Fenofibrate (Propanoic acid, 2-[4-(4-chlorobenzoyl)phenoxy]-2-methyl-,
1-methylethyl ester, known as TRICOR, LIPCOR, LIPANTIL, LIPIDIL
MICRO PPAR alpha agonist);

(26) GW-9578 (PPAR alpha agonist);

(27) GW-2433 (PPAR alpha/y agonist);

(28) GW-0207 (PPARYy agonist);

(29) LG-100641 (PPARYy agonist);

(30) LY-300512 (PPARY agonist);

(31) NID525-209 (NID-525);

(32) VDO-52 (VDO-52);
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(7) chromc picolinate, vanadyl sulfate (vanadi um
oxysul fate); (8) KP 102 (organo-vanadi um conpound);

W@ 2)0sabn7eni ¢ pol yni cotinate; (10) potassi um cheemeb2008/056018
agoni st NN 414; (11) YM 268 (5, 5 - nethylene - bis

( %33)&%4@5%{ | en @%ﬁggﬁl@@ﬁ%&u éedgegéétor %Iggﬁlst)
d '(3%)‘1.\"”5%9129 Q'ﬂ)é}‘oﬁrsbh’f@br%‘i' %érat%‘rfa%tlvé‘t% %Bé‘ﬂ)t@?bgbﬂh l)st)

benzoxazol e) é SDZ PQJ 6 (+) - trans - %
((ID)- bemlr@ieopr( ﬁdiy)(&r’ée@ Byﬂ 5pentamq§rrn3d -5,8,3,8 4tetrahydro - 2 -

?g‘;,;‘rha?drgﬁa*e\ B %ait %ty Tp{{.a,%nqv& ang{xg’é_ Rg@ﬁ,_ )
fl UOTRRG-RQTYN)’TAR@REXIMfﬁlwkn@\hh)ds)L(blmwgC LeciO0d59, LG
((2 i f| uoronet hyl ) phenyl)

net hoxy - 2 - (3 -
et hy1 06%k0{2) 069 Nk 6%5@54544@55)QHAZM 134 (Alizyne);

R385 &P ER A8 EOPRY: "y ar ai noi mi noet hy1 )
hydrazi nb) acetic acid; (20) PNU 106817 (2 -

(hydrazi noi m nonet hyl ) hydrazi no) acetic acid; (21)
N&QQ’O‘OS(”EP sengitzing @Sﬁ@ﬁy‘ﬂﬁ*ﬂﬁﬁo&%arﬂ @Ulmj‘iﬁdr@l i nyl)

PN 0o RiaTPs 028 o5 8 A0 A g
2(®9Fofedn tyrbdine ghdsphétase NBL(RYIP-1BRinhikploesty! - 4 -
oxazal yl') et hox benzyl nal oni.c acid di met hyl
o Ddader sy ass kingoe B PRnnBIpE 5 - i thi an -
3(@09@5%0&2%{;\89%%0@@%9%.8% %&%?@ 8 ((E%A fLoes %2,
(Cadddxymethyl L ehendxy ) etiph) oNopRBeryldroxdod2 e phenethyl)
aci A rhmonium chloride, also known as ICI D 2079) or AZ 40140;
(5) glycogen phosphorylase inhibitors;
(6) fructose-1,6-bisphosphatase inhibitors;
(7) chromic picolinate, vanadyl sulfate (vanadium oxysulfate);
(8) KP 102 (organo-vanadium compound);
(9) chromic polynicotinate;
(10) potassium channel agonist NN 414;
(11) YM 268 (5, 5' - methylene - bis (1, 4 - phenylene) bismethylenebis
(thiazolidine - 2, 4 - dione);
(12) TS 971;
(13) T174 ((+-)-5- (2, 4 - dioxothiazolidin - 5 - yimethyl) - 2 - (2 -
naphthylmethyl) benzoxazole);
(14) SDZ PGU 693 ((+) - trans - 2 (S - ((4 - chlorophenoxy) methyl) — 7alpha -
(3, 4 - dichlorophenyl) tetrahydropyrrolo (2,1 - b) oxazol - 5 (6H) — one);
(15) S 15261 ((-)-4 - (2 - ((9H - fluoren - 9 - ylacetyl) amino) ethyl) benzoic
acid 2 - ((2 - methoxy - 2 - (3 - (trifluoromethyl) phenyl) ethyl) amino) ethyl
ester);
(16) AZM 134 (Alizyme);
(17) ARIAD;
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(29) BM 152054 (5 - (4 - (2 - (5 - methyl - 2 - (2 -
thienyl) oxazol - 4 - yl) -ethoxy) benzothien - 7 -

wQ@bkewetibprB) t hi azolidine - 2, 4 - dione); (30) BM/USHESE6018

(5 - (4-(2- (5- nmethyl - 2 - phenyl oxazol - 4 -

b thien - 7 - ylnmethyl) thiazolidine -
( qﬁiq@ég%g) e?gg) CRE 16336 {Eﬁ 1%3%36) |?§g)| qur_]e
9?59)(@1\10 1(4<b975((2 (h9§r)az.rf6ﬁh?w)meth?|)hyafb%wd)wuelacrd 4

yl am'no)

pl(%fb) EMUdQﬁﬁﬂ)(Z ((Bsgirazmolmmnqtbyb hygzazmq)mcetlplamd

henyl hi azol
oS HC 7 T Bl R m Ol Lo HyBinl ) siking 524
0100hidS6hdiRd8ibneCLX 0900, or CLX 0901; (37) | kappaB

Ki nase &KK B) I nhi bitors (38) mtogen-activated
pl(%’%)é‘i/'?{ $2kBe (MAPK) inhibitors p38 MAPK Stinul ators

(?Mﬁ tldyI-|n03|t|de tri phosphate (40) insulin
))c rng réceptor inhibitors (41) glucose

T 40874 nodul ators (42) TNF-a antagonists 66 WO
2008/ 109731 PCT/ US2008/ 056018 (43) plasma cell
di42)eMdtd%t i on anti gen-1 (PG 1) Antagonists (44)

P
g%éagm?ségﬂw) PA{OE spﬁso {T%tt@;rllgzg Ig Cga %afc)g(r?zoly)e}poxy)
Recetpﬂnzyf) rodienia &tldtdlmelhyl d&’stﬁr)itl on factor; (49)

t t | PF, i :
SRR G TR P 7B bras i b i g known s
Wi t R%ldlﬁhé‘ﬂp&l‘;%ﬁi Br LtﬁR)c'ﬂB%‘MH as | G—-BP3, |G--BPs,
Somat oKi ne); (5 éknovvn as V-411) or

A 28)dBMn, 7q5|4éc(@céd [b9h|lrQ)t 2h (piolchlanigehenyd) dodecaveiareid);
PRI BIGEHI053! (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) - 2 (S) - (propylamino) propionic acid);

(33) DRF 2189 (5 - ((4 - (2 - (1 - Indolyl) ethoxy) phenyl) methyl) thiazolidine -
2, 4 — dione);

(34) DRF 554158;

(35) DRF-NPCC;

(36) CLX 0100, CLX 0101, CLX 0900, or CLX 0901;

(37) lkappaB Kinase (IKK B) Inhibitors

(38) mitogen-activated protein kinase (MAPK) inhibitors

p38 MAPK Stimulators

(39) phosphatidyl-inositide triphosphate

(40) insulin recycling receptor inhibitors

(41) glucose transporter 4 modulators

(42) TNF-o antagonists
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(52) glucose-6 phosphatase inhibitors; (53) fatty
acid glucose transport protein; (54) glucocorticoid

WO e@epowsl ant agoni sts; and (55) PCT/US2008/056018
gl utam ne: fruct ose- 6- phosphat e am dotransferase (GFAT)

L bet furth | ud
Dt ias cofitisretlaktne gt T ePc B yegaenBioduct  on
214l 3566 RoloBnURGBIcH (&L@PQ%@Z)%B’%@S of

uani des include metformn such as: 1, 1 -
fg@tn’qﬂslphggb{ﬁaﬂ% (e.g., Metformin - Depol\/bd

Nﬁ%({ O(lé 105 Bi ovail Corporation, or METFORM N GR
( X ?RPF?"@astrlc retention polynmer)); and (2)
nmf)qag@@éptmﬂr ochl ori de (N N

di net h¥l i m dodi car boni m di ¢ di am de
nﬁﬁ)H?'@ eelhmatyr@don 4a&er;iknown as LA 6023, BMS 207150,

T e hug R RAGE e PRty fagor 1)

| (50)8dneatemestn thcoupléd liith tﬂhqhh@p@étem@llsﬁakr@own as IGF-BP3,
Al pha I ucosi dase converts fructose to gl ucose,
t herl&5yBPdeP2NaigKinge di gestion of carbohydrates. The

25’1 )%%b%(%%(/\}hoé‘é’w@ﬁﬁ%r%lﬁcar% bﬁ@%@@% by oB@&ﬁW—IﬁBW@s Ltd.

he gut, reducing the post-pran
Exarqm‘étslqoé Palapmacguticadsi dase i nhi bitors incl ude but

1 b D- gl O- 4,6
%@c@%&%ﬁeﬁé %OSQ'@?tfg%)'”*% érrsSﬁZ ELal phg Sbot Z 6al pha))

6&?38)5&3%5 ’ach%UM@'é@ﬁfﬁns ott prdiivdr oxymethyl) - 2 67 WO
/109731 PCT/ USZOO 056018 - cycl ohexen - 1 - yl)

afdhglucocarieid receptoganiegppistmesdl - (1 - 4) - 0 -

al - - - - - |

A gy Y B8t o dus rasl (P S RgRrors.
GLUCOR, PRANDASE, G.UM DA, or ASCARCSE); (2) Mglitol
(3,4,5 - piperidinetriol, 1 - g) - hydroxyethyl) - 2 -
(ﬁyn rdiRiyeha #gents can f@@ippr(lggl|ugﬁ iguudes, Wiichpgcreases liver

glucoggf?)tré‘%acépggéno( %Er%%eéghgﬁétakejofpgel&go e. h\%’“ oppégtq?ﬂéﬁuamdes
includenostfoaain SN 4999, BAY M 1099, BAY-m 1 099,
Bﬁﬁ%:ﬁg%dlm%@ TAB%'@& (%Y %ﬁorl\r‘/rlagg!(ls poMgl Tlﬁ(efgmn Biovail
epPOXForporation B MEVEBRMIN GRAmetfrimin gastric retention polymer));
and
(2) metformin hydrochloride (N,N -dimethylimidodicarbonimidic diamide
monohydrochloride, also known as LA 6023, BMS 207150,
GLUCOPHAGE, or GLUCOPHAGE XR.

Additionally, anti-diabetic agents include alpha-glucosidase inhibitors, which
inhibit alpha-glucosidase. Alpha-glucosidase converts fructose to glucose, thereby
delaying the digestion of carbohydrates. The undigested carbohydrates are
subsequently broken down in the gut, reducing the post-prandial glucose peak.
Examples of alpha-glucosidase inhibitors include, but are not limited to:

(1) acarbose (D - glucose, O - 4,6 - dideoxy -4 - (((1S -

(1alpha,4alpha,5beta,6alpha)) - 4,5,6 - trinydroxy - 3 - (hydroxymethyl) - 2
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tri hydroxycycl ohexane - 1 - yl) amno) - alpha - b -
gl ucopyranosyl - (1 - 4) - alpha - D - glucopyranosyl

WO 2{0%/10978) - D - gl ucopyranose); (4) emni glitatRCT/US2008/@56018
- ((2R 3R,4R 5S) - 3,4,5 - trihydroxy - 2 -

ac) & SRTerEE - VapeyRhoaRhas LondiuBoraBsyr ) -0 -

542)aIpha) d\/ﬁﬁiuéé}p&r%nésyﬁ (1pl4ﬂ)eré|§b%an0és A& = 5421, Bay -g-
(hydrox nmet hy

( 2al A, ES%%Q%%I@MCQM%,)I?RECCa‘BEonH@@RaBRAN DASE,

N et hy| | d
(6 SHUMIBREPRSCARGEL o0y i (o Chydroxy - 1 -
(Wﬂm@nmishw)p@ehwrﬁetncﬁnﬂ neg2 - hyaroxy@thy 3 2 - (hydroxymethyl) ,

(hydr.ox - inosit

| nos(lzi%( a@ma B)b@tajé@@ha Speta)) ¢or (ZRﬁR 6}By53) 11 - (2-
YSSBRRN = I, 2,25t foow

BASEBAYGICIQSTBRY M\/(@BQ SBIZ)M m-ﬂm99 BAYIBHITOLaDEASTABICLO
i ncl ude insulins such ul ar or shart-acting,

i nt éphéaide MIG{BAY, 'VHF@LB g AUYARCAsul i ns,

| t _
09 CROFPE Y 4 YR aiuect 232 %&d*%.i*ni@?@fgr?@%%? 6
3n?|ftugu@®xsoyn1|orﬁ<an|en?m yl|) amlhe):ualehgwtx hglut:op:yrangsyl (1-4)
| er.e I N e nat ura n acCl seguenc an
sl 12RBF Ll SURPRYAEOSY S (DD CiAITARR RSt | cs)
ﬁgf) ]&ﬁm féggﬁzttgwul{ R 4R, Es?ﬂfsléﬁé Itrg@w%s - (Qggh?d@xymethyl)
21) ~1 opigsriginyl) ethpyy)rttﬂrizoicm@dleﬁwestﬂ’roarso knogn & BAY o

vanagi _008/ 109731 PCT/ US2008/ 056018 (4)
insﬁﬁ% Mgﬁ%t Jman insulin (28B - L - aspartic

l- 14(2R -
R VAL B DTN 5 S;WN”?;‘?&“eﬁhg”'“?éﬁ“%%‘m o)
det e@ﬁfpf‘(alriéhﬁﬁ 4@@@&5@@@)) aigo_knowsy as Namediyigeaxypojirimycin

| ysi B- 29B) - Insulin or NN
304)° é?eé‘gﬁ ?ram’f'@p“d( '28B - L - lysine - 29B - L
(@)r‘mglrb@sbl(ﬁm dldedky n4 -q(2 - hysroRg8)1, - (ﬁyd(cﬁ&ﬂ*)ethylhaﬂnyl)
insulin al so known as_|ys-pro insul L
7 SBMOT e o PRI DRI B9 TapsTRL AR DO i Ynositol 3.4 -
dideoxy - 4 - ((2 - hydroxy - 1 - (hydroxymethyl) ethyl) amino) - 2 - C -
(hydroxymethyl) -, also known as A 71100, AO 128, BASEN, GLUSTAT,

VOGLISTAT.

Anti-diabetic agents also include insulins such as regular or short-acting,
intermediate-acting, and long-acting insulins, non-injectable or inhaled insulin, tissue
selective insulin, glucophosphokinin (D-chiroinositol), insulin analogues such as
insulin molecules with minor differences in the natural amino acid sequence and
small molecule mimics of insulin (insulin mimetics), and endosome modulators.
Examples include, but are not limited to:

(1) Biota;

(2) LP 100;

(3) (SP - 5 - 21) - oxobis (1 - pyrrolidinecarbodithioato - S, S') vanadium,
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50/50); (7) insulin glargine (human (A21 - gl yci ne,

B31 - arginine, B32 - arginine) insulin HOE 901, also
whp@snoest LANTUS, OPTI SULIN); (8) Insulin Zi ncPCT/US2008/056018

Suspensi on, extended (Utralente), also known as

(A3l GSsRsb ALY T 4268 0 LRt pRgMST ERBRARR Ruiin
SUSDéieéIkﬁawnaéssuﬁsbmp)wamA-ﬁNIENU\Eé’RNFilb NGRS b
or N L; (10) HUMILI N 50/50 (50% i sophane

| nstONQh@IGM%l nsulin injection); (11) HUMULI N 70/ 30

C(DhRFT e B 205 % A A B s/ Pt - (1A -

NOV(MA\) [0 BQgeﬁ’Lelﬁsmiredr NNIFO4)i nsulin i sophane
suspensi on such as NPH [ LETIN I'l, NOVOLIN N, NOVOLIN

N(@eﬁﬁu'm lispV@8B\ IN-iysine + PEB,- mup)mnmhqmqm@;sulm or

novauiERES ¥opthad R PsRT dp ARore B ok R Bgedpipsyiin

Pr efllY RZ858 5|UMUMAL GG, HUMAREQSE kX B5ETH) or HUMALOG MIX
(Concentrated); (14) ARIAD; (15) LY 197535; (16)
L- 782%89); and (17) TE-1 7411. Anti-diabetic agents

; I
B e A S R Hy ey Th S Ba% e
( 2) igbulgoseHOE 90 nalsodmowrpm)LAulé'L{SG@l?TmlN)s
' 69, VWO 2008/ 109731 P S2008/,056018
bzt SuSRer estendes (BRI, HokBatn 45 PMULIN
or ORRBFrYLTRAMIBLNTEFSs such as (4a) DPP-728 or LAF 237
2 - pyrrolidinecarbonitrile,| - (((2 - ((5 - cyano -

(2(9) IpsHliiZingl Suspansion (kenig))a ZAVnoystatineand BQ%oamowous
si 1 9P piPeEien. ARg ol Sy kTR 1B nHBhuLIN L or
NOVOLIN L;

(10) HUMULIN 50/50 (50% isophane insulin 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 [I, NOVOLIN N,
NOVOLIN N PenFill, NOVOLIN N Prefilled, HUMULIN N;

(13) regular insulin injection such as ILETIN Il Regular, NOVOLIN R,
VELOSULIN BR, NOVOLIN R PenFill, NOVOLIN R Prefilled, HUMULIN R,
or Regular U-500 (Concentrated);

(14) ARIAD;

(15) LY 197535;

(16) L-783281; and

(17) TE-17411.

Anti-diabetic agents can also include insulin secretion modulators such as:
(1) glucagon-like peptide-1 (GLP-1) and its mimetics;

(2) glucose-insulinotropic peptide (GIP) and its mimetics;
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(4c) P 3298 or P32/98 (di - (3N - ((2S, 35 - 2 -
amno - 3 - nethyl - pentanoyl) - 1, 3 - thiazolidine)

wo eovaned7ed ; (4d) TSL 225 (tryptophyl - 1,2, 3, 4PCT/US2008/056018
t et rahydroi soqui noline - 3 - carboxylic acid); (4e)

li did | Af
1?%%? r%ﬁ?éﬁlﬁ’ﬁ'{e}}%i\égngﬁg)4 ((:aeroxyI ates and

L - Valyl
S&f’rdéﬁ?ﬁt?h*ém%?%%??;\ e o TP

Di pelda) PR 28 ior éAR 23% (2inppyelidineesrderirle, 1(4((2 6 cyano -
hi b 74-4 |
ant agofh-Ss i boAPHERLS) Grall KAl B PR 728

whi ch DRP ugegAbunFar 23 7ot Ilmted to, pramintide
(ACG-137, Symlin tripro-anylin or pramintide

acet@béﬁ'ta tin, I@iﬁ@/\lﬁﬂ%{m BSdPAYYAI ¢ agents i ncl ude
| ns Npu ind
G o S8 8RS NP RB: 351 26 eghinbig Y Sy
PPAR alpphaanoggonll $t-sthiszotlidiREARIrgarate); agoni st s, and
dual PPAR ha/ gamma oni sts, Exanpl es of |Ip
FSagh s Thotedin 2 o5 1 libygeseainelne e ¢
aC| d ggﬂj \;QL& é@@g nicotinic acid, and HVGCoA
| Itors

reduct ase Specific exan‘pl es include
st at(@e3 Valicd p&B‘Oh.dl@ETmpyI)) ZOCOR(r) PRAVACHOL(r) ,

(L i S ({ ém"?l‘?gkNSQQHCOB&%'?}\% 4and %S;é;‘kagltérp@%qqq thpreof,

and @y} s'mzem @ngse(torvﬁfyw wrsmme)such as ADX- 159
(extended rel ease | ovast as Col esti d,

LocHéhégMCQA‘eJM@TQB ,QtrFrMﬁ: C; LOpI d and Tri cor.

B R S

PCT/ wgmggq}ﬁﬁs.ws apgh as angi ot ensi n-converti ng
enzy i nhi bi tors (Accupril, Altace, Captopril,

Lot e(|4§) #R4; Monopril, Prinivil, Univasc,

lackers (such as
ﬁ)ﬁﬁéﬁtg%ﬂ%engébfsﬂ %u?_@gé %ﬂeéﬂ?—%éj a‘?}?j M ni press, and
I\/I(Em)i anylén) agahipis;at(/lmeh mcatahi@rtmt @ire nbt hmked $0 (psa:rfmnade (AC-137,

Sg Elo E‘% and Tranpdate cal ci um channel

bl ocRYPYN,(tEREHaRYIM@s PRRMIItteCetdi®) dene, Car di zem
Cover a- HS Dilacor, DynaCrc, Isoptl n, N not op,
Nor vace, Plendil, Procar di a, Procardia XL, Sula,
TiVéelhknown 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.

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,
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Vascor, and Verelan), diuretics, angiotensin Il
receptor antagonists (such as Atacand, Avapro,
w@owaaey73end Di ovan), beta adrenergi c bl ocker SPEHUSI0OEEB56018
Bet apace Bl ocadren, Brevibloc, Cartrol, I|nderal,
Lavat ol r esso Tenor

Such £ GO aESTm VoG ey AT Bhitors (ARIVEL Allagsn Captopril

Loten@hr{ aMa@erMo?'Bprll |PRHW, Urivase, Vesbtdid, anb%sﬂil} adrenergic
Ti tradose, MonoKet, N'tro-Bid, Ntro-Dur, Nitrolingual

blockegs (syich MistGarsiusa,, Dibatzygimeb Hyrareke Hytrim MioinressiaridMaizide)

alphatﬁ%qeté%gr rgqs_@?c I%ﬁkql‘@)%@cl:h @ﬁL%oré%é,&NoTar{yﬂ& aggzlerghdate) calcium

chan@@ VIedkeIrs ¢uchl & Addiat, ©flan2CaRipRd d’éﬂﬁzérﬂ%ﬂeﬁé HS BiRcor,
descri bed above in Sections B& n may al s

Dynagirc ilsepfinadlimoton, Npriaee.d7lane Pd'oég"élﬁg Pr@ﬁéﬂﬂ'@&ﬂ Sh'b’ft Tiazac,

Vasc@I g|n§ \I?jécrfg[a%réﬁhﬁt g@@@ﬁ%ﬁs gﬁ?e@otﬁa@gg%ﬁgsg(sucﬁ)as
Atacdrid) Avep as rCezaae sarth Dy b s e s a'ﬁrmerg&rbl()a'l&rgli&]'c)h as Betapace,
eri ments were Ferfor med to exam ne the functional

B'OC%@%&@&WO ERIRIOL Aneyal. KRS RRCasaEHAL & OpFressRR-agctral.
Teno TSR PR FUElanap SR Ghen i lipione
Imdupdsmodisordihdsordil fTdsadoseo Momokelt, MitﬂdsBideE@HiDuarNitrolmgual

spray NiFoSigt g SRt atBL Ao bhialet Hsteot SUgh asiead Tovel,
Tarkd] Q@égéﬁﬁ%&fer%ﬂ? HWer\%ﬁﬁwnn’e‘%' VQ@&etlb hZestoretlc)

6H s-tagged- ERRI a GST-1abel ed-h
co-activator pol ypeptl de and a fluor escent

i A TEACEagbo REERTP SRR fs UG R g sections B

and EBUATRY A150 Sémilﬂé@aéﬁuﬂwlrbfé@mblawéﬂc nB@rbdid&d &6at it is different
B! ﬁf@g ocyanl n) f 1 uor ophore. a%o SME)B/ 109731

from fherfin o%BROr For TR- FRET neasuremsnts t he
reaction vvas buffered in 25mM Tris pH 8, 2.5nmM Hepes,
20mMM KCl, 1 nM DTT, and 0.05ng/nL BSA (-lipids). The

F) BiblogitaldExaraple at i ons of reagents were 6nM of ERR1 LBD,
6nM GST- SRC- 2 peptide, 30nM Eu cryptate, and 7.5 nM
XL665. Reactions were allowed to reach equilibrium at
25 C for 4-18 hours bef preppgll iNg data on the
Anal yst from LJL Bi osystErfb—%vrg%agI ar Devices
Sunnyval e, CA). As a tine-resolved nethod, the sanples

) .
ite 340 nM _and | |
1 TirBe SR a B lbretangR s Ranants Ength) risterdaat BRE TS
experzrggntsr\ﬁémﬁfmea toRB&MNIHE IRE RS tOHEVRSPBREE of ERFed(also

n
known as IgRR -o. or ERR-1) ligands. The TR-FRET assay described herein relied on
the conformation of ERR1 for binding to a co-activator peptide: when a test

compound binds to ERR1 and alters its conformation, it can disrupt the binding of the
co-activator peptide. The components of this homogeneous secondary assay
included: the ®His-tagged- ERR1 LBD, a GST-labeled-hSRC2 co-activator
polypeptide and a fluorescent donor/acceptor pair from CIS bio international
htrf/bioassays (Bedford, MA) using both an a-GST Europium Cryptate (Eu) label and
an o°His-XL665 (allophycocyanin) fluorophore.
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hyperbolic equation and the data reported is the
average of 3 independent experinments. Conpounds

wo p@Bae78n Tables |1 bel ow were tested in the BODUS2008/056018
assay, and they are all active nodul ators of ERRL.

T%b %%LBE&;@S?&J@%M‘;S tﬁ%@%ﬂoﬁ)@ﬁ@g gg?fgge%%mlg/Mns pH 8,
2. 5m|@p|CI§{>éé39zb$ﬂMFF@|/ Wﬁﬂ\@@ﬂ‘ﬁ%ﬁw@ 05ﬁ1§@m§33sﬂ (QipRRY. The final

0.033 '10 0. 059 0.044 13 0. 086
concqrztralloms qf\meaa@ertta@vefrer%@/boﬁg%%ﬂebBDs galvi GSTtSéBGh%@eph@e 30nM

Eu il i 7.6 168! et ions4Tay Bileckth B BRYiBHum at 25
°C fothde M@Q%efér@&iollbbﬁwg)da@tcbrtheOAnéI*)Qt frmﬁmlﬂ_l Ibsystems
enconpasses_all of the usual variations, ﬁtatlons

(Molegntar dreviess $U@%§t\49dﬁx§%)s A%ﬁémﬁﬁﬁtw@d@e&,m& gsafiies were

eXC“%ég?%g%ﬁ’l‘%@ﬁé@gg@%g@g%i@l*é{i'ln%gt%ftﬁ§1 g@nd 665 nm with

delaysfof BO0manda73 19, r&Spdetikély. Dose response curves were fltted using a
hyperbolic equation and the data reported is the average of 3 independent

experiments.

Compounds listed in Tables |l below were tested in the above assay, and they
are all active modulators of ERR1.

Table ll. TR-FRET data

COMPOUND # TR-FRET EC50 (uM)
1 0.02
2 0.039
3 0.042
4 0.32
5 0.36

72



R6-N X O R3
is 1-4 R1 is hal o,
wopiosaeEBl y substituted Cl_4al koxy,
sel ected from hal o substituted CL. 3al kyl,
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OV NH?2

and
ATTU

n RLRA (1) wherein Xis Sor 0; n
optionally substituted Cl_4al kyl,
or hydr oxpdT/URD0$/656018
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i nked toget
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which R2 and R3 are &8dwn attached; R3
atively R3 is linked together to R2 to

ng fused to_ the phpnyl ring to which

R3
sy
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in

and R2 are s
bstituved Cl1.
(O NH2, or -S
dependently H

hown attached; R4 is halo, cyano, halo
3al kyl, -C=CH, -C(OPOS. 4al kyl,
(02)-Cl_4al kyl; and R5 and R6 are

or optionally substituted Cl.4al kyl

or
th
of
hdg

alternative

e Natgmto which they are

tionally subs
teroaryl or

ly R5 and R6 are |linked together with
attaolgs? to forman
tituted 5-9 nenbered N-containing
optionally substituted 5-7 nenbered

N-
er

pr
2

cont ai ni ng he
antiongr, dia
odrug or phar
The conpound

terocyclyl; or an optical isoner,
stereomer, cis-trangg3oner, racenate,
maceuti cal ly acceptable salt thereof.

of claim1l wherein RL is unsubstituted

Ci
-
cd
of

_dal koxy. 3.
-C}B.1 4 WO 2
npound “of cl &

claim1 wher

The conpound of claim2Z wherein RL 1S
008/ 109731 PCT/USZO@&%@ﬁGOlS 4. The
iml wherein R2 is . 5. The conpound
ein R3is H 6. The conpound of claim1l

wh
fu

ererTnm R2 TS

sed to the ph

rmkedtogethrer to R3—to fornra phenyt
enyl

ring to which %d R3 are shown

att ached1 7. The conmpound of claim erein R2 is CF3
and R3 is H.

12 0.044

13 0.086

14 0.23

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 the

ir equivalents.
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8. The conpound of claim1l wherein R4 is cyano. 9. The
conpound of claim8 wherein R is CF3 and R4 i s cyano.
waosTe3conpound of claiml1l wherein X is S. 1HCT/Ukm®08/056018
compound of claim1l wherein R is -0-CH3; R2 is CF3;
CLAIEE is H RAis CN and XisS, R5 and R6 are
ependently Cl-4al kyl, or alternatively R5 and R6
are linked together with the N atomto which they are
attached to forman optionally CI N\ CN NON NN
1. Amonposindsafifonmets thenber sel ected from O N-~- CN-~ ONi -
HNN- O/ , , and ; or an optical isoner, enantioner,
di astereoner, racenate, cis-trans isonmer, prodrug or
pharmaceutical |y Racceptabl e salt therrpf. 12. The
conpound of claith 11 \pherein R5 agd R6 arg -CH3, or
al ternativel yRe n ar g TRpkedyfogef her with the
N atom to which thgy\are atilached 5 WO 2008/ 109731
PCT/ US2008/ 056018 NNF~"t 0T or fy an~optRponal | y
substituted nmenber s@ ected fromN CN CN CN H\N~--~N | .
N NNand 3 3, 13. The conpound of claim1 sel ected
from )
wherdin{ 2- Met hoxy- 4- [ 3- ( 2- nor phol i n- 4-yl - et hyl ) - 2, 4- di oxo-t
hi azol i di n-5- vyl
i denenet hyl ] - phenoxy}-3-trifluoronethyl-benzonitrile;
4)({@'5% ﬁf -Dimethyl am
i no-et hyl'j-2, 4-di oxo-t hi azol i din-5-ylidenenethyl]-2
matiedx4/- phenoxy}-3-trifl uoromet hyl - benzonitrile;

R1 is halo, optionally substituted C4_4alkyl, optionally substituted Cq.4alkoxy, or
hydroxyl;

R» is selected from halo substituted C1.salkyl, cyano, halo, —C(O)NH;, and
—C(0)0O—C.4alkyl, 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;

Rs is H, or alternatively Rsis linked together to R, to form an aryl ring fused to
the phenyl ring to which Rs and Ry are shown attached;

R4 is halo, cyano, halo substituted C.salkyl, —C=CH, —C(O)O—C1.salkyl,
—C(O)NHg, or —S(02)—C4alkyl; and

Rs and Rs are independently H or optionally substituted C1.4alkyl, or
alternatively Rs and Rg are linked together with the N atom to which they are
attached to form an optionally substituted 5-9 membered N-containing heteroaryl or
optionally substituted 5-7 membered N-containing heterocyclyl,

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

prodrug or pharmaceutically acceptable salt thereof.

2. The compound of claim 1 wherein R4 is unsubstituted Cq.salkoxy.

3. The compound of claim 2 wherein Ry is —O—CHs.
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4-{4-[2,4-D oxo-3-(2-pyrrolidin-1-yl-ethyl)-thiazolidi
n- 5-yl i denenet hyl | - 2-
woreaoRosdr3phenoxy} - 3-tri fl uor onet hyl - benzoni t r i PEF/US2008/056018
4 (2- Met hoxy-4-{3-[2-(4-net hyl - pi perazin-1-yl)-ethyl]-
di oxo-t.hi azol i

4. Th?l ngtq{ﬁﬂnb{]@g@n?f'g%ﬂ?rqlhuor oret hyl - benzonitrile

4-{4- [ 3- (2- D met hyl am no- et hyl ) -2, 4-di oxo-t hi azol i di n-
5. The-cpmptemdraftatgim 1 svherein Rs is H.

fluoro-phenoxy}-3-trifluoronethyl-benzonitrile;

4-{2- Fl uoro-4-[3-(2-norpholin-4-yl-ethyl)-2,4-di oxo-th

6. The@ofpdling-6f-clathi HmeigihRY]ib linked together to R to form a phenyl
phenoxyt‘ 3-trifluoronethyl -benzonitrile

4fysedite-t QPID@@VHWQAFQ WBLCBthﬁPf)d Rs anﬁf@ﬁé@D eHpeked.i di n-5
-ylidenenet hyl ]-2- nethoxy-phenoxy}-3-trifluoronethyl
-benzonitrile;

7. Thé-cotdadnddflominat etheteivil Reis G ) ard Rz 68 Bixo-t hi azol i di n-
5-yl i denenet hyl ] -2 net hoxy- phenoxy}-3-trifl uoronethyl
-benzonitril e;

| -ethyl)-thiazolidin
8.Thé§%ﬁ]do§rgg!ecﬁ'e F?\fv\ﬁ%ré’ihﬁ%ﬂs@yﬁné y yl)-
nethoxy phenoxy} 3-trifluoronethyl -benzonitrile;
2- zoI | -ethyl)-thiazolidin-5

9. Thefb@ﬁ@ﬁe‘? gﬁ‘”"%?%% %/ﬂ)qﬁ}‘ %Cﬁqof | uor onret hyl
-benzonltrlle
4-{4-12,4-Dioxo-3-(2-[1,2,4]triazol-1-yl-ethyl)-thiazo

10. The gommupdiafelrimet mperein X is S.
nmet hoxy- phenoxy}-3-trifl uoromethyl -benzonitrile;
4-{4-[3-(2-Azepan- 1-yl -et hyl) -2, 4-di oxo-t hi azol i di n- 5-

11. Thé icdaipmuifldaidr 1 Wicheiny - phenoxy} - 3-trif| uor onet hyl
-benzonitril e;
4F%4Sfﬁ}ﬂcthoxo 3-(2-pyrrol -1-yl -ethyl)-thiazolidin-5-

Yy thyl ]-2- nethoxy-phenoxy}-3-trifluoronethyl

-pénzohi‘trile; and
4R34s H2, 4- Di oxo0- 3-(2-pyrrolidin-1-yl-ethyl)-thiazolid
n-5: | i denemethyl]-2 76 WO 2008/ 109731

/'%Jgé\g@é‘/doseow
f&HQ@? phenoxy}-3-trifluoronethyl -benzonitrile. O OCH3
CF3” N--\ ~S1 \ ON&GCN 14. The conpound of claim
1 RatanchRi areGindle@@ndedOMC Credkyl, or alternatively Rs and Rg are linked

together with the N atom to which they are attached to form an optionally

s QNg ﬁ\?N ;

— N- )
substituted member selected from @ § , N

or an optical isomer, enantiomer, diastereomer, racemate, cis-frans isomer, prodrug

or pharmaceutically acceptable salt thereof.

12. The compound of claim 11 wherein Rs and Rg are —CHs, or alternatively
Rs and Rg are linked together with the N atom to which they are attached
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CNs O I CN 15. The conpound of claim1 which is O
CNOOCH3 OCF3 ~-S N & CN 16. The conpound of claim
wazeiied13is 0O CN O OCH3 O CF3 ~-S | & CN 17.prdmnes2008/056018
conpound of claim1l which is 0 18. A pharnaceuti cal
conposition conprising at |east one conpound of_ cl a|

1 and at |east one pharnaceutically accept ab@ |§n
car rtiodform Bd. opliophly sabstiitiedain emiep aslecterhfrom 1“3\/

further conprising at |east _one additional agent,

dr ug=nedi aerent , anty bod h|b|tor for—\
treatd n@? amet % OICRt | ING- @/ en@gl an ERﬁNgST/
medi ated di séhse.s 26— The ar maceuti cal aI&Q)rrp tion

of claim 18 conprising at Ieast one conpound sel ected
from

13. THe{c@rrth)Qfdblirm 6electedpnoini n- 4-yl - et hyl ) - 2, 4- di oxo-t

0| I %V]A"B%%M?h@n?’lw - ordrHore-HRzidiner | e;
77 V\D gﬁ)@@r{d‘\q@fﬁ?ﬂ pﬁ%b 2998 r6REEhyI-benzonitrile;

2- D net hy no- et hyl) -2, 4-°di oxo-t hi azol i di n-
54y{|4r[6e(ﬂdl}m¢tpyl]arrﬂn<n=etm(b)®4p(ﬂ19m->tlypz®+dlm15f-ylld@nerrmﬂhm -2-
-b t : : -
4 (- [ PehoxGRBeno M-I RYLOSNZNRIE -  hi azol i d
n454yi Aps@es 1y dyrrétidin-1-yl- ethyl) thlazolldln 5- ylldenemethyl] 2-
nmet hoxy- phenoxy} trifl uoronét -benzonitrile;

4 (2 MERG BRY- @g?mmﬁ(Wﬁ'#@fomethurb@mmmﬁue; yl) - et hyI]
GBI B e bty R s eioss nipplidn->

ylldenemethyl} phenoxy) -3-trifluoromethyl-benzonitrile;
4{4 3-(2- D met hyl am no- ethI)-24d|oxoth|azolld|n-
545t e(gelamq{pyl}arrgno ethyl)-2,4-dioxo-thiazolidin-5-ylidenemethyl]-2-

Lo RO et LR AERRGR) L
I 4Z{@Hrldoro-8-[3-(2-morpholin-4-yl-ethyl)-2,4-dioxo-thiazolidin-5-
ylidenemethyl]-phenoxy}-3-trifluoromethyl-benzonitrile;
4-{4-[3-(2-Diethylamino-ethyl)-2,4-dioxo-thiazolidin-5-ylidenemethyl]-2-
methoxy-phenoxy}-3-trifluoromethyl-benzonitrile;
4-{4-[3-(2-Imidazol-1-yl-ethyl)-2,4-dioxo-thiazolidin-5-ylidenemethyl]-2-
methoxy-phenoxy}-3-trifluoromethyl-benzonitrile;
4-{4-[2,4-Dioxo-3-(2-piperidin-1-yl-ethyl)-thiazolidin-5-ylidenemethyl]-2-
methoxy-phenoxy}-3-trifluoromethyl-benzonitrile;
4-{4-[2,4-Dioxo-3-(2-pyrazol-1-yl-ethyl)-thiazolidin-5-ylidenemethyl]-2-
methoxy-phenoxy}-3-trifluoromethyl-benzonitrile;
4-{4-[2,4-Diox0-3-(2-[1,2,4]triazol-1-yl-ethyl)-thiazolidin-5-ylidenemethyl]-2-
methoxy-phenoxy}-3-trifluoromethyl-benzonitrile;
4-{4-[3-(2-Azepan-1-yl-ethyl)-2,4-dioxo-thiazolidin-5-ylidenemethyl]-2-
methoxy-phenoxy}-3-trifluoromethyl-benzonitrile;
4-{4-[2,4-Dioxo-3-(2-pyrrol-1-yl-ethyl)-thiazolidin-5-ylidenemethyl]-2-
methoxy-phenoxy}-3-trifluoromethyl-benzonitrile; and
4-{4-[2,4-Dioxo-3-(2-pyrrolidin-1-yl-ethyl)-thiazolidin-5-ylidenemethyl]-2-
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yl i denenet hyl |
- phenoxy}-3-trifluoronethyl -benzonitrile;

wa 240849831 2- Di et hyl am no- et hyl ) - 2, 4- di oxo-t hi arCI/U81008/656018
-ylidenenet hyl ] -2- met hoxy- phenoxy}-3-trifl uoromnet hyl
-benzonitrile; : .
4- { 4- [ Buem-phenoxye3-iflyprametdyybenzoniiile o- t hi azol i di n-
5-yl i denenet hyl ] -2 net hoxy- phenoxy}-3-trifl uoronethyl
-benzonitrile;
4-{4-[2, 4- Di oxo-3-(2-pi peridin-1-yl-ethyl)-thiazolidin
-5-ylidenenethyl] -2-
nethoxy-phenoxy}-s-trifluofﬁhethylC)benzonPCP? e G
4-{4-[2, 4-Di oxo-3-(2-pyrd%o|vﬁTyL;é%h
-ylidenenethyl] -2- nethoxy-phenox

-benzonitrile; o
14. The LonTrpundmf &ainad! whightis2, 4] tri azolQ 1-yl - et hyl ) - t hi azo -

l'idin-5-ylidenenmethyl] -2

met hoxy- phenoxy}-3-trifluoronethyl -benzonitrile;

4-{4-[3-(2- Azepan-1-yl -ethyl)-2, 4-di oxo-thi azoli di n-5-

yl i denenet hyl ] - 2- net hoxy- menoxy}czﬂ:%-t ri f OGoe omefhy!|
-benzonitrile; 4-{4-[2,4-Di oNo<3-(R=pyrro 0
-yl -ethyl)-thiazolidi n-5-yﬂdg%enmth 1] -

N

nmet hoxy- phenoxy}-3-trifl uoronet hyl ETil e

15. TRe tonlpduhadrxam3t (Aidhisr ol i di n- 1<yl - et hyl ) -t hi azol i di,
n-5-yl'i denenethyl] -2
fl uor o- phenoxy}-3-trifluoronethyl -benzonitrile. 21.
The pharnaceutical conposition of claim2g.gonprising
at least N O\ OCH3 CF3 NN\ SQ | ON [0 78 W
2008/ 109731 PCT/ US2008/ 0 O'%_\gg.
treating a subject suffering fromnY
di sease, disorder, or condition y S

16. The cpmpopndcdgaims] miickdigi ni sterind to the subject a
t herapeutically effective anmount of at |east one
conpound of claim1l1. 23. A nethod according to claim
22, wherein the disease, disgQrder, ®r nedi c&H; CFs
condition is selected fr t NR—Qr oup_consi s{i 0
bone-rel ated di sease, bone_ f/or yon?
formation, cartilage |oss, cartil agg—degen

ri [eYpITeAvA - osi ng spondgylitis, chronic

17'Tﬁ§é&h#%%ﬁpf?c%%ﬁk1 ogﬁg%porosis, osteol ytic bone

netastasis, nmultiple nyel oma, chondrosarcona

chondr od | asi a, osteogenesis ,
18. A pharmaceztsl al composﬁlon co pr?smg at least one compound of claim 1 and

at least one pharmaceutically acceptable carrier.

19. A pharmaceutical composition of claim 18, further comprising at least one
additional agent, drug, medicament, antibody and/or inhibitor for treating,

ameliorating or preventing an ERR-a mediated disease.

20. The pharmaceutical composition of claim 18 comprising at least one compound
selected from
4-{2-Methoxy-4-[3-(2-morpholin-4-yl-ethyl)-2,4-dioxo-thiazolidin-5-
ylidenemethyl]-phenoxy}-3-trifluoromethyl-benzonitrile;
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i nperfecta, osteonual acia, Paget's disease, polynyalgia

rheumati ca, pseudogout, arthritis, rheumatoid
w@eakno47Bs, i nfectious arthritis, osteoarthri tPGI/US2008/056018

psoriatic arthritis, reactive arthritis, childhood

art tIS Rejter's s re ive stre
o B o P bRl 2

the di $RaRExy-BheMGHBI3- tr%oﬁ&ﬁsﬂhw BBnZshitrifdl ected from

the group conS|st|ng of periodontal disease, chronic

i Af{he@viaDinxp- BQEWIldllns‘ealsethyt)ﬁh@ﬁobdlbf%wmrtenaﬁthmlﬂra
chronic¢ stru tive nar ase. A et hod

accor dm‘negﬁ?@/ B %n%(yég’,u rb\rﬁ éﬁﬁtﬁyﬁge%@étégee an&ll sor der,

oyg- (QOIVldtHd [2- Pf mfﬁylfpﬂm@@zm J e‘th?IPQWOdlo&@CIﬁfadbﬁﬂln 5-

xgm {I§
to claim?2 wherein the di sease, disorder, or

condi t ytgenemetby|lahesexy - rifupsogedip-besrenisileng of

nareag g Behaino BT o il SRTHED R oy BB ety 2
d| sor déusro- praerﬁd)gﬁ}asmlﬂaommahylhb@&miltm@m a, eI evat ed
oQd_gl ucose | eve resi st ance.

et 8 61[%1(%1@@@9%141 voireﬁgylaarﬁ Hioxpdhiaggliqip- Fhe'
subj ecgn@eﬁé?ﬁémgﬁg)% eBkY Y- tﬁﬁJ&gﬁg |%'éﬂeaﬁmﬂé (2) at

| east ne co airm1; | 'east one
aée{At[Be(ﬁleeﬂWmlrmeet@tyt)eﬁjMdlm mmz@mamswndemaeethyu -2-

t i st, a.glucoki
moaul atisfoREPERIOSA SPGBl Beashife  ches: 1y
a@@{at[e @- |n+|d@zdi 1' ERYINGD, @a%vthwoﬂ@h% gﬁ%%rd@ﬁétih%]-z

agent, direct thronmbin'inhibitor, and a
pr essurreethmphﬁ@ome%trlﬂugmrdef@uhbﬁnmmtarte;on bei ng in

e L A R e e D e

(b) isngeth Befb%y) B-trifl0vRrAethgBBeh£dnitdid;f erent from
6’((}% a .} 29. The rre?hod of claim?27

th
m&a&%?%oaaﬂzﬂyml Tayjeatbyinipzyliins SaWoanemegnk2t y

ot ah P ToHE B AP BRI Ehne RPREC "S0. e

rrat{lzte[a,@t)mdoasméw Z\pdf]trrazbm iretaddiniazondin-aytidgénemethy)]-2-
is sel ected from rinon |butram'_n_, and

orli st A€t @iy pt&e"r‘l%%%@dtr%éipr%'ﬂ%bé‘h??"ﬁ@o%ﬁ”ﬁ? nhi bi ti ng
tsﬁe{] E[E%?(Qr it &L ?@8@5 “dloXB:EHias Sdin ‘B‘V‘ﬂbhé%th

conprising adm™nisterin
sai d soigtboxy-phendrafaptrifiuooaheinyebéraanitviee;anount  of at

t.,0 co nd a ordln o_cl 1., 32 hod
t S Bt VR e R - RcEs Sygedemethy
pr edi aReith&xy=pRENGIYIB-irfluBromethyl-benzonitrile; and
4-{4-[2,4-Dioxo-3-(2-pyrrolidin-1-yl-ethyl)-thiazolidin-5-ylidenemethyl]-2-
fluoro-phenoxy}-3-trifluoromethyl-benzonitrile.

21. The pharmaceutical composition of claim 20 comprising at least
OCH;

N\/_\_VK/@

78



subject in need thereof, conprising adm nistering to
sai d subject a therapeutically effective anount of at
wo e@stiooae conpound according to claim 1. 33. A¢EUS2008/056018
met hod of claim 22, 31 or 32 wherein the
t her apeuytical ly ef fect | unt of. the ound of
22. AITGHRRPTEAngA SitRickt \ff%ﬂﬂg”?%gerp@ggeéﬁﬁ Wil disease.

T A tefl E‘P?@ §U) § tefiRg td th
disorckh, o BT R chate ERRY MRS ot R qRfiStpAaq 1o the
subjeaba mmer@péuh@fllgfca‘fectlme atmwunt b@ét)lemgi dios eompoBundiod claim 1.

nmet hod of claim 33 wherein the therapeutically
ef fective amount of the conpound of claiml1l is from

23. A@ﬁ@t‘hbd]adéﬁfdiﬁé?o E%wﬁ%%h’e@@ n'TBE dRseise38isofidt! 8ERERlical
for maki ng a pharnmaceutical composition conprising

condladmlaselgc@dyfr@ﬁ the Igeowbmmjstmg eiceradiaigtetdisgasembone

E{nd a R'P ceu . cal Iy qeé)t ablq carrier §
formation, Ca age orma ion, cartilage 1o rtifage degenération, 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.

24. A method according to claim 22, 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.

25. A method according to claim 22, wherein the disease, disorder, or condition is

breast cancer.

26. A method according to claim 22, 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.

27. The method of claim 22 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 an ERR-a inverse agonist, a second 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.
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28. The method of claim 27 wherein the additional agent in (b) is a second ERR-a.

inverse agonist different from the compound in (a).

29. The method of claim 27 wherein the additional agent in (b) is an anti-obesity
agent selected from CB1 antagonists, monoamine reuptake inhibotors, and lipase

inhibitors.

30. The method of claim 27 wherein the additional agent in (b) is selected from

rimonabant, sibutramine, and orlistat.

31. A method for preventing 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.

32. A method for preventing or inhibiting the onset of a 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.

33. The method of claim 22, 31 or 32 wherein the therapeutically effective amount of

the compound of claim 1 is from about 0.1 mg/dose to about 5 g/dose.

34. The method of claim 33 wherein the therapeutically effective amount of the

compound of claim 1 is from about 0.5 mg/dose to about 1000 mg/dose.

35. The method of claim 33 wherein the therapeutically effective amount of the

compound of claim 1 is from about 1 mg/dose to about 100 mg/dose.

36. 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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