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WD 2008/ 109737 PCT/ US2008/ 056029 SUBSTI TUTED PHENOXY

AM NOTHI AZOLONES AS ESTROGEN RELATED RECEPTOR- a
wORDBLETERS 5 FI ELD OF THE | NVENTI ON The pr esBeIL/US2008/056029

invention relates to certain novel conpounds, nethods

for preparing conpounds, conpositions, internediates

and derivatives thereof and for 10 treating

condi ti OrSUBS?hr@?EBWENO)@YWMNC)?HIAZEBL@'N% ory
ai rway di sease, and netabolic disorders. Mor

parti d-\l‘b'ﬁS'ISROGIEEN &EhkTﬁEﬁEﬁEPH@M@ﬁULAV@RS on
are Estrogen Rel ated Receptor al pha (ERR-a)

nodul ators useful for treating, aneliorating,
preventing or inhibiting the progression of disease
states, disorders and conditions nedi ated by ERR-a
activity. 15 BACKW@MO\I Nucl ear
receptors are nenbers of a superfamly of
transcription factors. The nenbers of this famly

s Taegresentahvegretlonsietdteatd téesinavef e@mbau@da rdeNneds $or
set of 20 biological effects (O efsk

prepqm@nqorgg@indsQﬁgpw)sltloggg@gerMQt)es ang, %W@&V%ﬁhe&}’ﬁ@f@nd for
treatlﬁg cbRB%iBAS sh@ﬁ%g Ja‘h@@:s %Lﬂh?lhé oiﬂﬂér‘f\ﬁé%@/ iRty GRBL5E! and
I nvol ved nt1atlon and
metabelp:r dxdun:termn I\/(dralp)adiqulaﬂy, dmel coimpBGuodsrey tre présent invention are
Nucl ear ept or Fact 2002, . San D| Academ c
EStroppG L5 oteRTRS AP AP TAAE RIbOG IS el d6t AL,
amelioffIMg, br&tniibg ¥r itdbitmghee %rcﬁgﬁ?@séﬁh%f@%@a‘sé s@é‘t@s disorders,
cognate 25 |1 gands havée been 1dentified for about
and cohditioemnedligiesr by ERR-g@gbeity.ne Rev. 1999, 20(5),
689-725). This protein famly is conposed of nodul ar
structural domains that can be interchanged within
t he nmenbers ofBAORGROUND OFt TiaBtINVERNSTIONN function. A

typi cal nucl ear receptor contains a hypervariabl e
N-term nus, a conserved DNA binding domain (DBD), a

N S o2 AefBRPEEY B Ay b Ah0s SRIERRIGIE. The

membeseagfttois familg paard sttuddivel siritpriiesemd fgolatan dleenserset of
Rece tor @IH%r esponse. el ements_or NREsé, and the
blologlaﬁl lef - U sBlobdelipin: 28T 476(¢Q). 36§RA136864).

ngar{db%rﬂlgatev&trjég%éshtﬁ%@ GUREESOtRIn faklifs 'ﬂﬁ’é}lc%"f\'fro[ §&5& Plolved in

here are regions I nvolved'in transcriptiona
metabalisnvadifferentiibien and reproduction (Laudet, V. and H. Gronmeyer. The

Nuclear Receptor Factbooks. 2002, San Diego: Academic Press). Presently, the
human genome project has identified about 48 members for this family and cognate
ligands have been identified for about 28 of them (Giguere, V. Endocrine Rev. 1999,
20(5), 689-725). This protein family is composed of modular structural domains that
can be interchanged within the members of the family without loss of function. A
typical nuclear receptor contains a hypervariable N-terminus, a conserved DNA
binding domain (DBD), a hinge region, and a conserved ligand-binding domain
(LBD). The function of the DBD is targeting of the receptor to specific DNA
sequences (Nuclear Hormone Receptor (NHR) response elements or NREs), and
the function of the LBD is recognition of its cognate ligand. Within the sequence of

the nuclear receptor there are regions involved in transcriptional activation. The



10

15

20

25

30

WD 2008/ 109737 PCT/ US2008/ 056029 Activation Function
1 (AF-1) domain is situated at the N-term nus and
wW@omsiod7at i vel y activates transcription PCT/US2008/056029
(Rochette-Egly, C. et al. Cell 1997, 90, 97-107;
och tte- E E inol. 199
Activalin i | {AF1d domeins piiates oY et FORnSS @RE. ogistitutively

activate§uiaRsteptRIFGEeR el gl "Ct bealLBRI aRd7i 99 97-107: Rochette-Egly,
transcriptional activation is iigand 5 dependent

C. et @lubor. Endaarinet. 1892, 81a219562208), whiledhe Acgvatiorsfrunction 2 (AF-

2) dofiaR (i srmPSRE huhEr BRI anfR E 1Rk pBSnATRA VB is igand
depehd&r@r (VRgHz, Judl epal. deatt Speat. BidlL 2996 3,884, ONDEEEF receptors
2002; Aranda, A and A Pascual. Physiol. Rev. 2001,

can %!ﬁ(‘ 3}5 mqmetﬁsdmmdlme%@r fh%tﬁml@eéfﬁ aﬂ‘ﬁllbﬂﬁcf MW%ﬁ:t@kI'r@s\’(erted
nucIeS Hg%péﬁ}s al?c?ét a\ﬁ?it(ﬁpon% n)feqpﬁﬁ(%‘eﬁrahgﬁa}\ ary @l ?’%‘sfﬁ

as c nechanl' s e activation i nvolve

Physioll.g?«md 200pne8dEN] 126%-dBege of co-regul atory proteins.
These co-regulatory proteins are referred to as
co-activators or co-repressors (MKenna, L J. et al.

ERfRGhER®cReYs thgil’gst allyz&lst:%ﬂﬁer ﬁf‘ﬁﬁ acf\/él ﬁ“éprre%ggﬁ”b%%al

in the represse ound to It response
blologabalrm.aite ahte basiassexiamisd olgehe wtlvmmremsolwesmgaed nlependent

exchgng_e oéeCF%l%atglgaé%?%ggf Thﬁaggt kﬂ%éﬁ%‘gqgrgﬁﬁ‘o ﬂ@ re?érred to as

co- ac%QQt%rs o é4-reprebs8R3McKehridh €. Pre@%ﬁnEﬁdQérlrﬂJ‘Régom% 20, 321-
here is an exchange of co-repressors Wit

344). cA rasleay aeeeRior inathei rapragsadséaieds bound e is ﬂNA o@sponse

ctemi 4l S PLiaRRE R sSeisRled? s RBCARELN nistone ce-

acetyma@%r(i—mw abrgs, Raushdy.BOShhecancTepsMmrolbiel. Wnhilndl. 2003,
ression is alleviated. The AF-2 domai n acts as

274, 2&%2665’914;\1@% peiemef apeenshineseis e exehangaeof co-repressors

with &%Sg&ﬂ%g&s%a iR tHﬁg%ﬁ?@f’ﬁ%n%rﬁﬁlﬁhgﬁct&&ﬁa@%ss%ﬁ%elﬂ?&an ATP
Oof an agoni st the - domal under goes a

depecdaritahmamatinatmiodatisg tomplen Hisforeseareshypes-acégiated)causing

t LBD for interaction vyithc activator proteins
the ngIoSaIBe AR LRI, STt EarRsURN i Sy SRE. JreARZIgPaR;Ac as the
I|gand”%§mﬁc'ﬂér§ttm6|@€ulﬁi;S\%ntgi‘?"f@r‘tﬁe@x%ﬁﬁﬁgéo?éo"i‘e otelggrdtgﬁl% In the

pronotes interactions with co-repressor
presanceef ant agomistdhe fAdc2 sloomain ImadEEgDefscﬂ cbrmfonnatlonal transition and

presei SSHUE° A BE AR OHICRETOR i S an Bl ProBig, 18iné
abserﬁ@@bﬁé@ 'a?Bn shat in tﬁeqﬁééastebaf arl Bﬁta@eﬁteﬂr% Af: 2 Bblfhaln presents
transcription factors (Xu,

a surfa@edhet m@mzotea1r5era(oserlswlth8:mre$>le§sor$m6mma;ane Intefaetign
surfa%%saég?@?gb@t @é?}gﬁ 86 %lcﬁ\%t&as a%&tdovtletp¥es°sor§8 !ar%lrg and provide a
conserved molecular mechanism for gene activation or repression that is shared by
the members of this family of transcription factors (Xu, H.E. et al. Nature 2002, 415
(6873), 813-817).

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

2



10

15

20

25

30

been identified for only approximately one half of

known nucl ear receptors. Receptors for which no
waoatoaned73t i gand has been identified are ter medPCDURIVES056029

2 WO 2008/ 109737 PCT/ US2008/ 056029 receptors.” The

receriiySar fREHISGaLEBpP ISR O SOBR e Rsdh s\ TABeREh HHae
rece;ﬁcf)r \R/hleadc@e@aféf thbhﬁ]dé%)cbﬁélhgrcﬁcfﬁé’wé%f e nDBKEH Rc@PYors in
nd di sease and facilitate the pursuit of new

physno@wamudlseasappd decilifeteEbermgeunit pEnewdderapesfic or s
ERRs onstitutes a sub- s, of th se5recetor
apprdgelesEafSoe HiieReBatof fRRS) PntiiR8 L L CER8S Y hhsse
recep@érsEﬂﬂerb)no Riard RASBeé iRpitifed. 1 s the first Of t he
hree identified nmenbers of the estrogen receptor
reI at ed subf ame of orphan nuclear receptors (ERR-a

N B R AT
identlﬁé’ﬁiﬂﬁ@mberseoﬁtheﬁstrbgeh aembtbwreiiatbdebﬁetmllylgﬁmphan nuclear

hybri di zation screen (G guere, V. et al. Nature 1988,
recepé@rﬁ (ERR-94), 7hITheviedR § @nllwwowé relptRgbipdhe estrogen

receroig (eF-SORRLER: A EiRie dnd BrilRep Wl Rrst Bfnad £ = tow

strmg@n@'h@bh@iﬁa%rﬁ Belebn (@ighwat vhemal quytureohegs vash | igl - 94) followed
their DBDs, approxinately 60% and all interact wtHh

later witl the dissprery TRRS (aricodb et ebspdpiob Eametd99, RddeRR618-

2262@n ge[—?% glqn%;%%g%ﬂgrig%?ﬁcgdsﬁ@gg' t i?noﬁg iﬁhggtdnd%ﬁglogy
obseraﬂ‘edrfﬁitWQEDBﬂt @phesxinataly 60°/@raﬂ1d5é1|ammraot wﬂgtﬂeaclessucal DNA
proteins (G guere, V. Trends in Endocrinol

estrogg@gesppyse eiqajegt% ecaMpiRehemigahpvidencs su%@@eq that the ERRs

and %%%a%%g?@%%g@yﬁg éf@ @i@g%%é&%ﬁ% taérgwéta e%rgclj osteopontin,

and shlaaa go-ré&gulatat ptofBinsTEsiguer®) VA . Trigindk.in Endocrirdl0Metay. 52002, 13,

220- 8% ek dti sk a EiepeLptoele 1B Se B udga ki Rrtitel. .

Biol. GRBRS 206@62?? fReigpda 8318 HAILECAD 1'9@9W2H§n§32 L. T STeng.
primarily mediated in the breast, bone and

J. Bictridoerst 20000 2715 l2§)38t7|=9£84@éntT herefars, oneatf tie® npain figrctions of
ERR jo P reblate LK FRBhaF o BalohEh st alveliedies’ ok 8o drine
steroiidisraiondnéstrodfentis P etk htliateRh ehe Erﬁéﬂmﬁeoaﬂtﬁ

present both in normal and breast cancer tis
endo(ngtiiyi Thus, ke identification i epmpesinds doat, w@znteract with ERRs

shouIﬁf}i‘rg}/lﬁg]asg?néé&&&%eqﬁeeﬁn{eﬁf8{)5&% {'é] dtélgeé?é,{ﬂ)hea?st Sanger and

nctiron o n nor ma reas issue’is
reprodapti@ssor for estrogen

ERR-a is shown to be present both in normal and breast cancer tissue (Ariazi,
E.A.etal. Cancer Res. 2002, 62, 6510-6518). It has been reported that the main
function of ERR-c. in normal breast tissue 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
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30 responsive genes. In breast cancers or cell lines
that are non-estrogen responsive (ER-a negative),
WERR8A0971a5 been reported to be in an activat edPGI/EBI08/056029
(Ariazi et al. 2002). Therefore, conpounds that wll
interact with ERR—a ma usef ul. ents for .th
anti-gs{roge N SAPYp PETRY Q%ﬁ%%‘? ag {at@ Jlé” F@Sgnh&ﬁaﬁr\t%ﬁ%ﬂ%”
respdr‘w%ﬁrer SreBeNSAncRrs OTRESS abBAls rﬁaV‘@c?QQ%hﬂe@;%ﬁ?szs by reducing the
CT/ US2008/ 056029 anti -estrogeni c therapy, or may be
b'°'°®§@loacéwltﬁﬂf ERRmdn thegenpartioulantissuasst r ogen responsi ve
breast cancers. These agents nay act as antagonists by
reducing the biological activity of ERRa in these

DMénwptb@rmém@@ml m@ni\éiﬂéxmiﬁncéﬁjmwaéls\ﬂ@@ﬁdltlon that is a

erience osteoporosis, a condition that is a resu
reSU”bq’ thﬁéeqdlé@l%‘tQfﬁt'@ge@ﬁrpgwwrbr%ﬁ@éﬁtlmrpf @é@g@f‘ll@\fﬁl@fesuns in

[ a 0
on nRELSF B ATRY BT 8 g EBEHAREEoBpfa(of 975-300)
An ardatiolid @dect oﬁ\lboae@twblapneérfteﬁs e nboivserdey oh tiperadmihissation of
been observed on the adm njstration of _estrogens to

estrogens iRPRYHIRSRPapssli Raties swvith O§iaapeRRt S 6P acigaly - aone Miner.
Res. ﬁeﬁgé 1ﬁ@291|d543nﬁ‘55 Ut m uc(igar r%%@ﬁ%mlsﬂnoé&ni(%%/h dsk?r%e ER-a

ar rrec anismis nown Ssi nce
and EEER-bbkdmxkedutcauﬁmaisl headesmimey ek edietal rdeddets pivbéredibEertion of

estrogfes S DGR Beanl (<ERAbORT S catiehd 694 266 Red a7
Wlnd§hIHS 1Bt e ﬂcnﬁ' Iest. ﬁ%@t 104@?98951966)7 ) Ex&%@su%ﬂjdf ERR-0.in

preSS|on of R-a in bone is regu at ed y estrogen
bone(@tﬁgtéatfed byEest@geal(quelyeEEdet:ai rvioh &grdocrin., 19%5-1d1605-916;

Bonngly; B ff o kel $b1. 2001 dpmeey 1 BRPbuSREGE s deluaineg,

throughdlittdResblast diffentisBon stdgeis: OVreseressioh oFBRRqlif rat
rat cal vari a osteobl asts, an acce gt ed nodel of bone

Ca|Vaﬁlﬁf0rSé$Cé?|\@$t§1@'_@)ﬁCWF@QQIWQdQ' @f fAne diftarentiatiasy, r%ﬂ§ in an
increé‘@%&t ?rﬁé’p%k?ﬁrm%,%n&?&d{ﬁ%ﬁqt 8% reft %al\)éﬂl V@ttbblasts with
ost eobl'asts W't - S in a

anti sense resu

ERR-deartizanse oésudigrie andetirbasé of bate noduIEFf&raatadws OERR-q also
regul ates osteopontin, a protein believed to
regulaﬁg\%

ATRePaTR  FEo TR PEYSVE Brd BrONed o pane aatrix formation.
TherGBPGURESLA B oS E e R oA 006 2SR Lén nave

ave an ana

an anasdotoeffati fon thod retgmer@tmmﬁborwmbrw*tv\er@mr@vmbeheﬂt over
over current apgroaches t hat prevent bone |o0ss, but
curreRLIRPIRGCRAR KA PEC TR done IagRy fout E‘GM%GQrﬁi?b@Hﬁ elRfamech

com%@ﬁﬁé%ﬁh‘@%n@é%@%cﬁﬁwtﬂé r? etYPOPRVS | Bjsﬁblfe mechanisms: i)

ani snms: | ng the associ at on 0
enhaneogph® assmbctlatlcm ot thierecepiatr wathh@otng that @ohance its activity or

imprqivggtb E@tﬂ@ytoz aqblréqletg |,fr:1mtj gflrpgsé:gﬁ h‘%ﬁ li%gr%gielilglar concentrations
of the receptor and consequently increasing its activity. Conversely, with respect to
bone diseases that are a result of abnormal bone growth, compounds that will
interact with ERR-a. and decrease 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.
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of the receptor and consequently increasing its
activity. Conversely, wth respect to bone diseases
wo b@is/169787 a result of abnormal bone growt h, coP@DURIIES/056029

that will interact with ERR-a and decrease its
i ol ogical activity may provide a b nefl for the _30
Fiﬂ?ﬁe'ﬁta I3 p'feﬁ'@@é%/ Q&Ce@dwsﬁe@ Qﬁwegartq,\iqqms a

trans@{}ﬁtgﬁm%'i‘bémé%oﬁmgl%x AE O BE2A o8t ééuk}ﬁtdr%ﬁlﬁ% oéc% E%\J%tors

t1vat or teins decreases t activit
|mpI|(medamlwrenagy\@oﬁfmtaﬂnﬂ?ﬁToGP@ﬁ/dUSWr(ES@I@paERR ais

glucoRoPBESIE Rt i e aeulAtisy o1 Ooas udlies o1 By did, Befigoxidation

(KamBG@r bt G- ﬁ%d \I\Pétpmcfaa"sbw Us3@2993' 1/@6(9'1 $ 12378l S ERR-«
ener gy homeost asi S, mtoc ondr| a bi ogenesli s,

regula@pathe exprgssneiiemaesdismaghiin @Cyh@OAeibih'lydegﬁmaSE promoter

(MCA&?)nj\ﬁelgllr&\r/nob:{%g E'ICMQ{:PN @'rggé)]eés%ugél %&dat ' ﬁ@g@&{j gr? ei initial
reactlb%% $at132§&a)bet§|8%o%tlohe§ltulb@eﬂévédﬂ %a@Wﬂ%SédlBBsé’F\l/%%ﬁ@ERR o

medi um-'chai n acyl - CoOA dehydr ogenase pronoter
regulatesi anargy akperdiire Guaugeiyel reg}éam;”eof BICALY Epladekyvisl oeal. Mol.

cel. b 1657, oo 40" VRSB B B b £ ) Bigh ER8H Y807,

272, 8€890-81 699 £ NArdiiseXH& BHpérithentshih eHOball &% bERbbRIst N @lidition
MCAD (Sladek, R et al. Ml. 10 Cell. Biol.

to therigbibjition gmm&esa@@ile\t@rg@athn thergvmpap inaeass/in adipepye .

dlffer%on]?%g{kers Ry |§%2F’§ %@B&&{%ﬁi&%él?@@% Al Endocrinology

experi nmen Inra varia o asts; Iln a

20021 743,15658086710)t | Retepitly ANERROE khecksUt b dél Mast brireddtsibed
an increase in adipocyte differentiation markers

that gxhdditgdi rﬁgugettfamammtwe(tgdha@vlgdetypgangtDlgA chip analysis data

mdm%%%%‘ﬁréhﬂ ckoupe %%g?%ssﬁo m%g@%&; @%@ég)m\é@?{@m #’lpggeness and

energ@xinietidotidnT @dacedetf @t MaisCell eBial.i2003t 23{24%), Y941 705pL More
and DNA chi p anal %SI s data indicated alteration of

recentlydt kagppee sbquné &l ERBro gegidatesitbelexeeessipn of endothelial nitric

ovite S ARAED Bl e BB P TBLE AL Wik fborerosis
(Sumi@S.eimd I.Ji igrize. et SanvATHd Sci. 283 1081448 16$4458). The
expression of endothelial nitric oxide synthase, a

biochgatiealiavideneassupporistiae invebareem:afiERiRay s Metabolic homeostasis

and %%r?r %ioa{tg{ gﬁs méo?fggg%%s Dﬁr}pjg% % 463@8%)(9@ r?]teracf?r?g with

ERRJ&! @éihﬁﬂé&%n y H@ﬂfé@sﬁa‘éﬁ@@rﬁé dynBeretoed MRIVRIH a @Engﬁiﬁ’oﬁthe
in netabolic honeostasis and differentiation of cell

treatmamtoofacd)q6wy’amdsmetalb@h@swmcyorr@rqbai&ddhsea&eend@atm@s vxmludung
arterlgggglaoéisa n@@%ﬁ)ﬁqse&g@%ﬁxhgﬁoétt 41> 'cﬁrc%%%oﬁ%d4h%ﬁfﬁf §33-
438).

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
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treatnment of obesity and netabolic syndrone rel ated

di sease indications, including 25 arteriosclerosis and
waolc@batws? (G undy, S.M et al. Circul ati on 200BCT/US2008/056029

109(3), 433- 438). Lion Bioscience AG has di scl osed

needgarte%g eﬁxg{@?%;[ E&iﬁ%s%ytp%ffolltff)ggfqu{qv tgihqugég‘%gnditions including but
not Inﬁﬁé@%’@hf@yﬂb&n %%ﬁtl?l}’us bktﬂbﬁbs@le‘-‘r@é@%ﬁhrﬂ@(su%ﬁ as rheumatoid
car di ovascul ar disorders and for regulating fertilit

arthrltlEunfg@éaus Pabritis rabdldPeed atthritp gisiociatic arthiiiogeadtjve arthrltIS)

bone 6{8 @{tﬁ%'{jéeaﬁ%iﬂgélﬂgmg ggejgelfgp %Fg@j@?g&\{)e 'bReast cancer
(incl uaﬁﬁﬂ 1H50 QB 5 Re toesti-éstrodeiRhardp\y et 4r8icvasBilst 8isorders,
useful for the treatnent of conditions including but
cartilagga- replaimdtd;aeqs(p @HRD 1asGantlagp b/ oss scartilage degeneration, and
ioscl415 25 SHRIAR. BrmBA RolcReRt, EHBHERL L dhme, pronic
back [rgony, shiohi@btamchitiss chroa&cinflamnadtbty aitway disease, chronic
bone-rel at ed dj seases él ncl udi n those related to bone

obstragfivesRylBIPNanyeisgase.«Ha %tnessd'§P r& 8 ﬁ@e'igifdweosws's QOUt
panSi a e v

pseulliERERIE DT otaba i GpefohEchaRile niRlomg asesty

osteoaathtiiis copieoggnesys Imm‘feata,rmstedgtéc tegenestastasis, oatevmalacia,

ostecRtis deRSH CALFERSE REHBAGRA) BBRESS Gl Ry aIoia,fapmaica, Reiter's

syndrofhé! rrépet‘i’ch/eoé"tfé”ssh RfRIRE rHy"p'ngI}/@é'i‘ﬁ RNiefeviatdd BIBBBINIdose level, and
al rway di sease, chroni ¢ obstructive pul monary” di sease,

insuligirapigteese. di sorders of energy honeostasis, gout, 10

pseudogout, lipid disorders, netabolic syndrone,

mul tiple nyel oma, obesity, osteoarthritis,

ost eogenesi s | MRINMERRY OB TRE WVENTDENG net ast asi s,

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

periodontal disease, polynyalgia rheumatica, Reiter's

S i

e}‘,@ggﬂ% yb(lg' QH rﬂliéun\égs@bl eve?ﬁtrhh\%cl'M ronﬂé/reﬁlﬁggi@glms aneounds
usefulésSdWWp@: EIHHE d INVErSEl ddorists] methmisyof@”epalmmgasmm

resent inve t| on provides novel r(r)[%ounds %seful

compggn go‘? harmagsHECal HRRPSIHANS CANBILRIRG 9(‘? FRRTRoRHENgFoMpounds,
methB&@Bf“br‘éEﬁnﬁé%a%aE@MEgﬁ’rpogl?@hg%grtﬁ: Ls?@ one or more such

conposli conprising one or nore onmpounds,
compeentisdandmetinetsaot treatptent, rmeeemmthnmbihiposjrtanwi'@ration of one

or miPehiarsee as3PEialin Bk ERR A e SHOR Fotinefinds B b TReClutical
comp@’fions.

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

_N/ R,

Re
)\ 0 Rs
X
N /4
NS
R, R,

0
(I

wherein
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or nore diseases associated with ERR-a using such
conpounds or pharmaceutical conpositions. 25 One
wasweav97et t he present invention features a coPEDURI056029
Formula (I) REB R6-NR2 ORI N X\ 1 / RI / R 14
(1) wherein 6 WO 2008/ 109737 PCT/ US2008/ 056029 Xis S
or O; RL is halo, optionally substituted Cl_4al kyl,
ot isa&gt by substituted Cl_4al koxy, or hydroxyl ; 5 R2
is sel ected fromhal o substituted Cl.3al kyl, cyano,
h£i10$ halg gpﬂpnallm&shtm@@%@kyhaph%alIy)s;ubstltuted Cy.4alkoxy, or
hvdrck ernatively R2 is linked together to R3 to form an
y é(ly fused to the phenyl ring to which R2 and R3 are
S'FQVI@ salelcasheem r@o isebstituyd @|| Eeﬁ‘ky} dyatﬁi Yald3 —LC$(d)NH§ednd

together to R2 to forman aryl fused to_the

—C(Q)DrrdJTt@KMhqu rlRenaiye e l@r'@i@ﬁd%etaﬁf KRedp fOIm marsé fused to

e oA By BSUE el In R b Bl o Gk ana

RR:as ¢, 96 attemativdgyrRnddinkéey t@gﬂtl&ert todR{ toofiorid, an aryl fused to the
optional | y substjtuted Cl 4a| k{ opti onal | y
phen%'dﬁ&‘iot‘ﬁ?'éa Ry Badha S %agﬁ heshal | y subst i tuted

h 5 1Ak
EL5E BKE CYino dflo 3LBEHIR Pl RS Siard Loketl
—C(Q)bleoom—SﬂO@)meﬂﬂdyl yamdubst ituted N cont ai n| ng

iFseng b inogheiferiRiseduat FOM Ly, oRboe Iy hstiigd Gi-salky!,
optioRARY STREEItEE Akterod s eHPb el SubBRURRS hetBRERRA, or

aspect of the present invention features a
alterr]a’qlaehyﬂﬁgamd Ealare linked together with the N atom to which they are

attached to form an optionally substituted N-containing heterocyclyl;

or an optical isomer, enantiomer, diastereomer, cis-frans isomer, racemate,
prodrug or pharmaceutically acceptable salt thereof.

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.

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 (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,
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20

25

conposition conprising at | east one conpound of
Formula (1) and at |east one 20 pharmaceutically
wae@spoeBhi e carrier. The present invention al SPCT/US2008/056029
features a method of treating a subject suffering
romofr . |a sed wi.th a disease, dIS rder
pseuddiit foif R e O LRSI B LY ETE EBfelarie: ohesity,
osteo%@lt'ﬁhﬂé SOREOGEN s Frﬁk?er%t% edéteé!gﬁ@ Sbﬁ@%tb§@b|s¥ osteomalacia,
fective anount of at |east 25 one conpound
osteorp@rcvmss P aget's deedseadipesadentalt eeaae,rpolwmyalgmrhetmat@an Reiter’s
i ncl ude, .. but . is .not Ilnft d to. an

syncighfis, t8BetiR stuasd, By, iy BekfiedRiaf BieViafiid BBog glucpse level, and

insulih ffesmmh@ed They thBFdgdsicallynéRsdtivelsmadntiufithe Sonpauhd I ®drmula
arthritis, psoriatic arthritis, reactive arthritis),

{)) caa&eefmr@wéxowodf Bwidasto abrut G90RgNe/eYe rel ated to bone
formation), breast cancer (including those
unresponsive to anti-estrogen therapy), cardiovascul ar
diTserptesent @@emtmntﬁmagefeaelhretsedprdjceee&& rbaking sasharmaceutical
cartilage in é/loss cartil age ener ati on,

COMPORHIOR GOMRYISIE REMPERY ,apgg')étffe)p PH §ls according to Féjrmula )]
ralqtets rcoma, chronic back
and e{:ﬁ ur y@ﬁ?%lﬁﬁé&i)elpgncﬁﬁaﬁ? chronic inflammtory
ai rway di sease, chronic obstruct|ve pul nonary

e N
appaférﬁ”fr%n‘i’th@dﬂ&@ﬂéd dreLasieh §ch%hﬁ‘é’s! ARRMpTES, (Rl QaifehoIow.

obesity, osteoarthritis, ost eogene3| s inperfecta,
osteol yti C bone net ast aS| S, ost eorral aci a,

ost eopor o > ) 0 \sease,
pol ynyal l ! N =L _,ALJ
stress injury, hyperglycenfa eIevated blood gl ucose
level , and 5 insulin resistance. The therapeutically

effhiscinvewticmiaiaies 6 note! EBRp@mmdeatomaan@|camp(os)tloearfhereof

for thd AR, 20bcPador B PRlption g itbis o Bl oPéitions,

includTBd ba@nat IFMREATES eatidet dhrth ety aRIn i tbre @ifaysdisehse, bone-
adm xi ng any of the conmpounds according to Formula (

relatefidigaeses. pretphaliedispars yanteesaciied syanterap or compllcazlons
thereéfjd' tional enbodi ments and advantages of the invention
beconme apparent fromthe detail ed di scussion,
schenes exanpl es, and clains below 15 DETAILED
DESCRI PTI ()\I THE | NVENTI. ON_Thi s invention relates
&8 agaeet 9f %d@feﬁ?fif BvVeRleR Balyesta errePrewed ebFormyla (?)
the treatnment, anelioration, prevention or inhibition
of nunerous cond| tions, i ncI uding but not linmted to
cancer, arthritis, Rgnfl ammat ory airway di sease, bone

Mfi

(I

wherein



20 rel ated di seases, netabolic disorders, and
associ ated synptons or conplications thereof. One
wasweav97et t he present invention features a coPEDURI056029
Formula (I) R5E RB-NR2 OR3 X R R4 25 O(l)
\M%sé% 8,,]\/\0 2008/ 109737 PCT/ US2008/ 056029 Xis S or
'8 P5%hal 0, optionally substituted Cl.4al kyl,
om& i 9Rald, bpﬁér‘ﬁ’éﬂy éuss%té‘éc‘#%mmptlehanwwds@mbd cB%alk%xy, or
sel ected fromhal o substituted , cyano,
hdeOXQKO) NH2, and 5 -C( O O Cl. 4al kyI or aI ternatlvel y R2

B YN T R YA

5 —C(O)@—l’d;1 _alkyldrefeatatnel yRRS Ilrfkebltﬁ%}@lﬁef fRORS ke fortroaman fused to
forman aryl fused to the ring to which R3 and

the p'F&n)érr@gstﬁdvmdé\H?@@Hé& arﬁzshoyvrhg Qﬁhe@yano hal o

- géﬁi M?%or 'q?ag?%gyl)%ﬁilﬁa? y g,etand % @?’lﬂ?r{ ary! fed to the

phenylmitependieich IR; sl ReaedsHovamattaclogad; i onal |y substituted
Cl 4al kyl, optionall _substituted het er oar
h W@rﬂfg %t't

opti'®ha 1319 StBHtHEcE oedjely O =6, o Ay},
10 _C(O?Elggngr Rg(@ )e_d1 E@ﬂatn‘&get her with the N atomto which

are tac ‘o forman optionally substituted
NRsmddRmaneglndepmdmylgllgdlecteds from kin opponalbl substitcded Cqaalkyl,

t t A , )
optio iR e Raféraeahanc o Priby spPsu B BrerddiERLar
alterrldiveBTRd &hd &G aré hﬁké& ng@’t‘rﬁer* \A?Yf?fﬁé thtbﬁctb%‘ﬁéh Qf;ey are

cis-trans isoner of chpoun of Formul a
attached tohfdnasan hEtIMﬂlllycﬁMbﬁgtUéqu eentainingheeterecyklyliRl, R2,
15 R%r an optical isomer, enantiomer, diastereomer, cis-trans 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, R4, Rz, Rs,
20 R4, Rs, and Rg are as described above:

Particularly, Ry is Cq.palkoxy, F, Cl, or Br. More particularly, Ry is —O—CHs, F
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20 R4, R5, and R6 are as described above: R5 R6-N

/[I\X NH ORR2 1 0R3 R4 Particularly, Rl is
w@wotabkexy, F, C, or Br. Mre particularly, RIT/US2008/056029

-0-CH3, F 9 WD 2008/109737 PCT/ US2008/ 056029 or d.

or Clpkaen ety ey i Gr < & /3 15 1 or

alternatively R2 is linked together to R3 to form an
aryl fused to the phenyl ring to which R2 and R3 are
s Pawicudanadhed CHs avdeleanshRs iscldl ar aernatively Rafslimkeddogether to

Rs to 3% &1 el e SHIBLENE 8 wllerh RepDP Hriong ¥B Wi iAchec.
More'ﬁérﬁé&laﬂﬁz RYig CS*BOUWClaéﬁcﬁR@@H ot QltémétlﬁémelléTﬁﬁRed B%;ether to

i nked together to forma fused to the
R to Méwl phenyhfusgdipitied, pt:@mdrﬁtmgﬁg vefpigh ﬁm’%ﬂﬁ‘ Rz argcshwyvn attached.
anot her enbodiment, R2 is 10 CF3, Cd, or Br. . In a

further enbodi mant, R2 is CF3 or d. I\/bre
pat bhe gnasddimeRE, R.Ss lifked tddetieertarRd tOLfbanIaypheRS/I fusseld. to the

15 Particul arl R4 is cyano and R2 is CF3 or Mor
phenigging tuaiEhyR. 4 Raarg,stigvn atbaq:fa@dcuinaanq}hewmgc@ment Ry is
ri.icul a ene it
CFa, P@o&r?]B}H anglqI %Bjtrlﬁt%rqgh%&g@%@ubs% I|gt ut en(ge%l MO\S{E?&IES%W’ Rels

CFs.alternatively R5 and R6 are |inked together with the N
atomto which they are attached to forman optionally
substituted N-containing heterocyclyl. Particularly,

RR1dre darfidiflaip RSis@ptional |y substituted Cl.4al kyl. 1In
one enbodinment, R5 is Hand R6 is H | n another

enbodi ment, R5 and R6 are each 25 optionally

VAt S on O 90 BB B Bvene.

to forman optionally substituted N-containing

Particularly, X is S.

Particularly, Rs and Rs are independently selected from H and optionally
substituted Cq.4alkyl, or alternatively Rs and Rg are linked together with the N atom to

which they are attached to form an optionally substituted N-containing heterocyclyl.
Particularly, Rsis H and Re is optionally substituted Ci.salkyl. In one
embodiment, Rsis H and Rs is H. In another embodiment, Rs and Rg are each
optionally substituted Cq.4alkyl. Further, Rsand Rs are linked together with the N
atom to which they are attached to form an optionally substituted N-containing

heterocyclyl.

More particularly, when Rsor Rg is optionally substituted Cq.4alkyl, the

substituted Cq4alkyl is independently selected from é_, g',

10



het erocyclyl. Mre particularly, when R5 or R6 is
optionally substituted Cl.4alkyl, the N/ 30
wa@desiiod7ar ed Cl. 4al kyl is independently sel ect PdI/U81908/056029
-, 10 WO 2008/ 109737 PCT/ US2008/ 056029 _ N_~~ NO S
N=N\~<\" N~// HNNNNNN NNOCNHCNx CN ao |IDN
—WN O N N\ tyIFsN NJRJ\\ H2N HO OH I NC HNC

N / NOC NN H2N-8. . C C H H FC
e H'@COOJOOON}IanO
gr:tl C §2| y) esent §Hvent| onﬁ\ncl udes™a
corrpound (5f FOHTLH a () V\herel n 10 R’ is Cl1_Zal koxy,
30r or alternatively R2 is
eth X '¥ henyl WEfsed to the
ng to [
ts,.cyano; Aéms n\ﬁ?\notlc Z;E\\f

tl oner, dl aste GO,ITET acemat e, i,s-trans I,SOITET )

@"”"”% % N \mN
Ty Ty Ty

ﬁN/\\\ F\Q — 9 H,N HO
OQN/\\f\,HNE) f, 5\70\_/NJA\5\’ \\((;H \\é\H

N\/\\ >) HO HO/\\O \N HoN
Lo W Ty Ty

H H
F FeF N N HO—0 Q Y0
\\5\ \(f\ \( \\f\ HoN \\< \\f\ ff\ }_\M\i/&\ OH O \Q\e
, ., O , O , , 0 = 5=, and

2

Particularly, the present invention includes a compound of Formula (l) wherein
10 R1 is Cq-2alkoxy, F, or Cl;
R2 is CF3 or ClI, or alternatively Rz is linked together to Rs to form a phenyl
fused to the phenyl ring to which Rz and Rz are shown attached;
Rs is H;
R4 is cyano; and
15 Xis'S;
or an optical isomer, enantiomer, diastereomer, racemate, cis-frans isomer, prodrug
or pharmaceutically acceptable salt thereof.
Compounds 1 and 4

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

11
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or pharmaceutically acceptable salt thereof. Conpounds
1 and 4 Particularly, the present invention includes a

wa@ooopaeatd7 of Formula (1) wherein 11 WO 2008/ 1PO7B%2008/056029

PCT/ US2008/ 056029 R1 is Cl-2alkoxy, F, or d; R2 is

CE3 .or, A, lte nativelyR2is|inkedtogetherto
Rgzt'%%éf‘lﬁpéydﬁ fused to the phenyl ring to which
A éE!Q@:FR%rEEIeoﬁé‘lfé’?ﬂaﬁ&él%ﬁ}%jhn% ﬂogem@m@ R3 t8 fofin® aPhenyl

and R6 are or an optical 1somer,
enanfusedré@ thealpfa@mérrlegﬁemhlefal?eﬁtadd?s areshonanattacheder |
prpdr u phar maceutical ly acceptable salt thereof.
dﬁﬂ%ﬁ '%0’23 41 and 50 10 Particularly, the present
| vigrs;igm@l | ncl udes a conmpound of Formula (1) wherein
RL is Cl-2alkoxy, F, or d; R2is CF3 or d; R3is H
RiRsiagddyeadi®; bothad i s s; and R5 and R6 are each

OB? LR rb%tltc?él |§§rkﬁ%? érﬁjatnggn%reé AkkfbomBl ABemMRtd Cﬂ%{rggg isomer,

onmer, rdcenat e,

prodrug@r@harmacaﬂrmy@tceb@bmumwmﬂ y acceptabl e salt

thereof ounds 61 and 62 20 Particularly, the
Uﬂd{%ﬁt“ﬂo@ﬁqﬁ Bl udes a conpound of Formula (1)

%rtﬁddﬂﬁﬂ&h?? %n@ﬁ{\}é D ifoludés. &conffouhd dFFdruIl) wherein

optiii®Ralblkoxydstart@t ed Cl. 4al kyl or alternatively R5
g &k orc

Rsis H;

R4 is cyano;

Xis S; and

Rsand Rs are each optionally substituted C.salkyl;

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

prodrug or pharmaceutically acceptable salt thereof.

Compounds 61 and 62

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

R1 is Cq-2alkoxy, F, or Cl;

Rz is CF3 or Cl;

Rs is H;

R4 is halo;

Xis S; and

Rsand Rs are each optionally substituted C.salkyl or alternatively Rs and Rs
are linked together with the N atom to which they are attached to form an
optionally substituted N-containing heterocyclyl;

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

prodrug or pharmaceutically acceptable salt thereof.

Compounds 42, 49, 51, 74, 96, and 107
Particularly, the present invention includes a compound of Formula (l) wherein

R1 is Cq-2alkoxy, F, or Cl;

12
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are |inked together with the N atomto which they are
attached to forman optionally substituted

woOR@envEBsni ng heterocyclyl; or an optical i soneeT/US2008/056029
enanti omer, di astereoner, racemate, cis-trans isomer,

3Q, pr u r pharmaceutically acceptable salt
&%gﬁ; c%&ﬂrpounds 42, 49, 51, 74, 96, and 107

Pg3 is¢ul arly, the present invention includes a
conpound of Formula (1) wherein Rl is Cl-2al koxy, F,
oR4@$ cyaro;W0 2008/ 109737 PCT/ US2008/ 056029 R2 is CF3
%is  R3is H R4discyano; Xis S and 5 RS is H
F% qng optionally substituted Cl_4al kyl; or an

ORsii§ & and® RIBS op ROV SRttt BsLkglomer, racemate,
cis-trans isoner, prodrug or pharmaceutically

a®t @Bt%‘pél |§9mer,tW'@merfﬁﬁﬁtﬁﬁﬂggleﬂylracﬂmat%5;’3'@4”3 Isomer,
prodrilJﬁ%[r oh3fnaB8d c%ﬁg ag@ééﬂa@él §5I Pﬁe(%’re present invention

des a co wherein 10 R is

ccomm 21:,,470155CB4 H2,i196CeAddrMeCl ; R3 is H R4 is
c¥> S; and 15 R5 and R6 are I|nked t oget her
taﬁt'qtﬁ%r'm”&% B iHieRHOR H%%}U%@Sea £OMRONed af & orma{Ihherein

O, | |Q@}"}|2!al‘¥’<o ghstdrt ¢t ed N-containing heterocyclyl; or
an optical omer, énantioner, diastereoner, racenmate,

ciRs-i$ Cﬁas)rl@omer prodrug or pharmaceut i cal | y

a%ﬁegjj_ﬁbl e salt thereof. 20 Compound 52 I n anot her
ment, the present invention includes a conmpound

ofR4 |E@§/5Wé,a (1) wherein R, is Cl_2al koxy, F, or d;

Xis S; and

Rsand Rg are linked together with the N atom to which they are attached to
form an optionally substituted N-containing heterocyclyl;

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

prodrug or pharmaceutically acceptable salt thereof.

Compound 52

In another emobodiment, the present invention includes a compound of
Formula (I) wherein

R1 is Cq-2alkoxy, F, or Cl;

R is CF3 or Cl;

Rs is H;

R4 is —C(O)O—C14alkyl;

Xis S; and

Rsand Rg are linked together with the N atom to which they are attached to

form an optionally substituted N-containing heterocyclyl;

or an optical isomer, enantiomer, diastereomer, racemate, cis-trans isomer,
prodrug or pharmaceutically acceptable salt thereof.

Compound 58

In another emobodiment, the present invention includes a compound of

13



1

o

15

20

R2is CF3 or d; 25 RBis H R4 is -C(OOC _4al kyl;
Xis S; and R5 and R6 are |inked together with the N
w@r@siow3nhi ch they are attached to form an opCT/ORZNN$/§56029
substituted N-containing heterocyclyl; 30 or an
Of) { I somer, enantioner, diastereoner, racemate,
Formylag I)(W f€' somer, prodrug or pharmaceutically

amqgtﬁ%mﬁyﬁllp drr@r eof . Conpound 58 In anot her
enobodi ment , e present invention includes a conpound

oRz I&QF\MF@OS/ 109737 PCT/ US2008/ 056029 Formula (1)
\FA{Igrlel R is Cl _2alkoxy, F, or d; R2is CF3 or d;
5% 5 R4 is halo substituted CL 3alkyl; Xis S

aRl iRhapsLigtitaee Gqiakgd together with the N atomto
which they are attached to forman optionally

sXi§tS;tanded N-contai ni ng heterocyclyl; or an opti cal

? KeHhtr RGN r{k%g%get‘ﬂ'e %ﬂrtﬁé?rﬂaé o 8 Ccegtaz l‘a'EtQBﬁed to

ar maceu | ca
sal tfotrh%rreomtxori\duySupathte;wNardryamm@ reetelwyelynf t he

present invention includes conmpounds of Formula (1)
wREABiapticel 'ﬁem%tmlomersd'ﬁﬁtqrgompg rapeMeLe, 1g1S-HARS 19Qumer,
S tt fe present invention
oo Bl IR Ebal B gy BT oS
More particularly, an example of the present invention includes compounds of
Formula (I) wherein
R1 is methoxy;
R; is CFs3;
Rs is H; and
R4 is cyano.

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

from:

=)
I~

OCH;  CF;,

CN
O
OH

HO/\<\ p
N OCH;  CF,
I~ 0
S
N/
X CN
0

14



~~ NOCH3 CF3 NSOl \ CN 0 OH HO-tN\ OCH3 CF3
NSOI \ ~CN O 14 WO 2008/109737 PCT/ US2008/ 056029
wW@RhoBi@9737 N f F CF3 NS O~ \ ~ CN 0 ~N NNAPCHUFR200E56029
N/A\S\ OV I / I/ CN OHN ONFCF3 NSI \ OCN
ON-NHHFCFS Oi Ns1 \ O\ / /] CN

Ho1 7
m ol
G

NH
O
sYone!
X CN

N

0]
(—N NH F CF3
I~ o
2N sYonol
X CN
¢
HO  OH
Nd F CFs3
I~ 0
S
N/
= CN
0
e
N
\_\;NH F CF3
o)
N/ S
= CN
0

15



O HOOHI-LNFCF3 SO N\ / / CN O0~O NNHFCF3
O N/\S\V I /1 / CN OO HONOCH3 CF3 Nins I \ O
wW@2H8/10030 15 WO 2008/ 109737 PCT/ US2008/ 05602 9PCHOS100$056029
O---- CF83 S~\ O/ CN OHO NOCH3 CF3 NS \ O
Ia CF3 0
O

Nﬁj

OCHj
m
OCHs
w
OCHj

m

HzN\n/N\/\ NH OCH3 CF3

H

CN

CN

16



O~ NOCH3 CF3 NS\ O\ / G 0 OH HON OCH3 CF3
NSV O1 VN / A OH H2NUNNH OCH3 CF3 O NS O |
W@08A0IBO OCH3 CF3 N ):: CN 0 F~ NH F CF3 RPCT/US2008/056029
CN 0 16 WO 2008/109737 PCT/ US2008/ 056029 OOH N OCH3

“F3h

Ki;;; OCH;  CF3

CN

CN

CN

It another embodiment, the present invention provides a compound selected

from:

OCH;  CFj
o)

o:H<\:\>
s

CN
O

17



N>, - SOL1ICN O0OH®R2CG6 NOCH3 CF3 NS\ O\ CN O
NEN HNNOCHCF NH33 N/- S(LONV ~CN O™ 0
wOR00B/17370 \ CN and O It anot her enbodi nent PCT/H82008/056029
present invention provides a conpound selected from
O~~ON\ OCH3 CF3 NS O6 CN O

Ho1 7
m ol
G

NH
O
sYone!
X CN

N

0
HN
;ij ol
N
NH F CF3
j N 0
N/ S
X CN
ol
Ho\ji
N O CF,
0
SO
X CN
0
OH
/ OCH CF
HO N 3 3
e A0
X Cl
o)
OH
Q OCHj, CF,
I~ 0
7S
N ™
CN

18



17 WD 2008/ 109737 PCT/ US2008/ 056029 OH HO-~- N f F
CF3 NS O~\ ~CN O0O~N NNA-NHF CF3 NS\ O\ \ |
WO 200810093HN O NF CF3 N-S 1 \ OCN 0 ~O N pehMUsRps/D§6029

CF3 SO\l CN OHOONO---- CF31 1 0 CN 0
HO,C
2? OCH;  CFs
I~ 0
7S
X CN

OH

j? F CF3
»~ 0
sSens!
CN
@)

Another aspect of the present invention features a pharmaceutical

O

and

composition comprising at least one compound of Formula (l) and at least one

5 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:

10
HN

o= )

N OCH;  CF,4
O
e
X CN

O

CN
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OH HONOCH3 CF3 N-SI \ Ol V' '\ d 0 OOH N OCH3
CF3 N~/-S 0 1~ CN 0 18 WD 2008/ 109737
wEIBWBZeD8/ 056029 HO2C 6 NOCH3 CF3 N S\ O RCTZNS2008/056029
OH 0O N F CF3 NS (LTO I CN and O Another aspect of
t he sent invention features a pharnmaceutica
conpGSition conprising at |east one conpound of
Forfrula (1) and at | east one 5 pharnaceutically
F2 Particularly, a pharmaceutica
e present invention can further
ne additional agent, drug,
XIAENY Nand/ or i nhibitor for treating,
amel i orating or preventing an ERR-a nedi ated di sease.
/~—N More particularly, a pharmaceutical conposition of the

NVN
HN

\\L\NH F CF3
O
sJone!
X CN
O

o~
N F CF;

o)
<r—N NH F CF3
I~ °
S Seas!
X CN
o
HO  OH
N F CF4
I~ 0
S
N/
X CN
ol
r°
N
\_—\__NH F CF3
0
p
X CN
o
o)
HO—§;7
N OCH;  CF,
o
j.
. OCH;
O 0

20



present invention conprises a conpound sel ected from
10 HN O=N OCH3 CF3 NS | OCN 0 OH HO-~N OCH3 CF3
W@2008A09737~ CN O 19 WD 2008/ 109737 PCT/ US2008/ PEH02808/056029
OHHO~ Nf FCF3 NS O~\ ~CN ONNHFCF3 NS
\.O\V 1 / I / CN OHN ONFCF3 NS O6 CN 0 NNH
HO CF3

N 0 CF,
I~ o
x CN
o
HO@
N OCH;  CFs
0
j
AN

CF3

Cl

Cl

CN

\
o
&N OCH3 CF3

CN
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O NSI ~Ol \/ CN OHOOGHFCF3 SON\ / / CN 0
CNF~~0 ~NHF NCF3 SO\ \ 1/ 1/ CN OO0 HON
W@3HS/IEE37 S Ol \ / OCH3 0 0 20 WD 2008/ 1097BFT/US2008/056029
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More particularly, a pharmaceutical composition of the present invention
comprises at least a compound selected from:

CN
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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 ().

The present invention also features 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 of Formula (1).

The present invention also features a method for treating a prediabetic
condition in a subject in need thereof, comprising administering to said subject a

therapeutically effective amount of at least one compound of Formula (1).

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
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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, pseudogout,
lipid disorders, metabolic syndrome, multiple myeloma, obesity, osteoarthritis,
osteogenesis imperfecta, osteolytic bone metastasis, osteomalacia, osteoporosis,
Paget’s disease, periodontal disease, polymyalgia rheumatica, Reiter's syndrome,
repetitive stress injury, hyperglycemia, elevated blood glucose level, and insulin

resistance.

According to one aspect of the invention, the disclosed compounds and
compositions are useful for the amelioration of symptoms associated with, the
treatment of, and preventing and/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

arthritis, Reiter’s syndrome, and repetitive stress injury.

According to another aspect of the invention, the disclosed compounds and
compositions are useful for the amelioration of symptoms associated with, the
treatment of, and preventing and/or inhibiting the progression of, the following
conditions and diseases: periodontal disease, chronic inflammatory airway disease,

chronic bronchitis, and chronic obstructive pulmonary disease.

According to a further aspect of the invention, the disclosed compounds and
compositions are useful for the amelioration of symptoms associated with, the

treatment of, and preventing and/or inhibiting the progression of breast cancer.

According to yet another aspect of the invention, the disclosed compounds
and compositions are useful for the amelioration of symptoms associated with, the

treatment of, and preventing and/or inhibiting the progression of, the following
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OH HO-- NOCH3 CF3 d S OO0 OOH N OCH3 CF3 N-/-S
0 1 CN 0 23 WO 2008/109737 PCT/ US2008/ 056029 HX®2C 6
wObds/1®aBB CF3 N S| 0""11~ CN 0 and O OH ~PADUSN0$056029
CF3 NS\ O1 CN 0O The present invention also
eat ur net hod, gf treating a subject sufferin

condiBR POf cifeaes- Bk St iacaSe e diaters g eneray
home%%ﬂéjélé | fAbtBe] Iﬂil@@lé&dé@%&dﬁﬁa's&ultaydlso5de9r§”§ﬁhéﬂo%ler08|s

adm nistering to the subject a therapeuticall
hype@yc@mnavelea&tedrhlom ghicosedetel, amkinsun &matam:e Fornul a

(I'). The present invention also features a nethod for

preventing or inhibiting the progression of an

ERZrigcu@il}, 2t @etrunsh the PReséhtanvamiotCdonpridteestirh ttt@dig to the
subje%?g.ﬁ)rrmérsélpggtlcally effective amount of (a) at least one compound of Formula
(I); and (b) at least one additional agent selected from a second ERR-a. inverse
agonist, an ERR-a antagonist, a glucokinase modulator, an anti-diabetic agent, an
anti-obesity agent, a lipid lowering agent, an anti-thrombotic agent, direct thrombin
inhibitor, and a blood pressure lowering agent, said administration being in any
order. 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
administering to a patient in need of treatment a pharmaceutically effective amount

of a composition of the invention.

It is a further embodiment of the invention to provide a process for making a
pharmaceutical composition comprising admixing any of the compounds according
to Formula (I) and a pharmaceutically acceptable carrier.

The invention also features pharmaceutical compositions which include,
without limitation, one or more of the disclosed compounds, and pharmaceutically
acceptable carriers or excipients.

In a further embodiment of the invention, a method for treating or ameliorating
an ERR-ua-mediated condition in a subject in need thereof comprises administering to
the subject a therapeutically effective amount of at least one compound of Formula
(1), wherein the therapeutically effective amount of the compound of Formula (l) is
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| 'uco esi St ance

the thEPag@utivatly e@‘etm/emmwapeﬁ?mwomﬂmmdwmmna (M leefrom about 1
di scl osed cont'%ounds and _conpositions are useful for

mg/desk aRPHIIM Mgrase. SPmiupive" s5hdiraerohihe ivantien. the
number 9 LBEES QF d?ﬁ‘ijﬁgbﬁgﬁ%ﬁr& AU (1 ? At g>93 BSes. Ina

progre33| ow ng conditions an
furth&nemlascﬁmentboﬁmerlet/amm dilne mesrapelhtmwyfecﬁfen’a‘te amount of the

=iy G
MoreRefieany, itSe t@b?@u%all&%ﬂ%ﬁ% RidUY of BR¢ompound of Formula

oSt eoporosi s tic bone netastasis, multiple
(1) is frgen aimaut 0.@howgdkaleay (L@ﬂ’aouwmgﬁkgfdggpl asi a,

ost eogenesi s i nperfecta, osteonal acia, Paget's

di sease, polynyal gi a rheunatica, pseudogout,

air hei ancther bebodinoertt afithd inviension, & nfetdd frtreating a
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prediakalic eendition inva suRiECERiNesBErea] epppiises afginigeriag to said
subjetY AW &ZB ety RetiVE bRt bFSE1da8t YR compound of Formula (1),

wherein the therapeutically effective amount of the compound of Formula (l) is from
about 0.1 mg/dose to about 5 g/dose. In particular, the therapeutically effective
amount of the compound of Formula (I) 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 (1) is from 1 to 3 doses. In a further embodiment of the
invention, the therapeutically effective amount of the compound of Formula (1) is from
about 0.001 mg/kg/day to about 30 mg/kg/day. More particularly, the therapeutically
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20 According to another aspect of the invention, the
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secon nve agont s feren
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with G ERAY ORB IO AHERGTPRRD SRS, ﬁlﬁ@fﬁ?ﬁeg S0,
arinb, 8R58; B! REGLOMRI, RRTbALEant REBIY, IGORM, NRR.
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The term “cycloalkyl,” as used herein, refers to a stable, saturated or partially
saturated monocyclic or bicyclic ring system containing from 3 to 8 ring carbons and
preferably 5 to 7 ring carbons. Examples of such cyclic alkyl rings include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl. In some
embodiments, the cycloalkyl is substituted with one to five, preferably one to three
groups including, but not limited to, amino, carboxy, oxo, hydroxyl, halo, heteroaryl
(e.g., pyridyl, thiazole), and heterocyclyl (e.g., pyrrolidine, morpholine, piperazine,
azepine).
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The term “heteroaryl” refers to a monovalent heteroaromatic radical derived
by the removal of one hydrogen atom from a single atom of a parent heteroaromatic
ring system. Typical heteroaryl groups include monocyclic and bicyclic systems
where one or both rings are 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,
pyrazine, pyrazole, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolizine, quinazoline,

quinoline, quinolizine, quinoxaline, tetrazole, thiadiazole, thiazole, thiophene,
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2008/ 109737 PCT/ US2008 0560 effective anount of the

is sulstitgiedndrosfingtancal saryl’ candef $Ldmtléutedwtb1 ©19.neptiqadisy
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10 Unl ess ot herw se not ed, "alk as used here

S(O)ahRNER") uwbaredn fhangiX’ @r%aﬂepemerﬁlymte@ irem Hg Coarslkyl,
aryl, ﬁ@tfe?oaﬁ'ylt gpglqifﬁ%ltrérggﬁgy branched, or straight-chain

ydroca n radi cal derived by the renoval
of one hydrogen atomfrom a single carbon atomof a
grent al kane. jcal alk roups jinclude, but are

Netert @%ItefQPyC rhypteregrﬁlgslseuéh fo&maptagr,gaturated, or
partrd‘ﬂ%%%i’ur%te%%ﬁgl"éjor%@ é sybtern® Wh c@ns\(éti of tarbon atoms and

cl opr opan o such as utan
from buo &heterdatords rsetdwed troopNnOlaryd S. ZFhe heterocyclyl group may be

attacggigglerﬁghgéia%téhﬁl%gé%%b%ggé?&@rph¥esrﬂps nthS chéatin &'h stable
structure. Example of heterocyclyl groups include, but are not limited to, 2-
imidazoline, imidazolidine; morpholine, oxazoline, 2-pyrroline, 3-pyrroline,
pyrrolidine, pyridone, pyrimidone, piperazine, piperidine, indoline, tetrahydrofuran, 2-
pyrroline, 3-pyrroline, 2-imidazoline, 2-pyrazoline, and indolinone. In some
embodiments, “heterocyclyl” or “heterocycle” are independently substituted. For
instance, “heterocyclyl” or “heterocycle” can be substituted with, e.g., optionally
substituted Cqsalkyl, Caosalkenyl, Cosalkynyl, halo, oxo, hydroxyl, —.CN, —C(O)OH, —
C(O)O-Ci4alkyl, -C(O)NR'R” -OR', -SR’ —C(O)R', -N(R")(R"), —=S(0).—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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Typitts rdfeminicens lsuBEMURAtY, ed et * mapefmennyltmbtanttrﬁi when

to, ethenyl; propenyls such as prop-1 -en-1
moreﬁh@bome@:ﬁsgcp|sub§t,4tygnt2|smsglb§ﬁp su,ghcﬁybgtnyﬁnga myuay be the same or
r cycl oprop-2-en-1-yl; butenyls
dn‘feré%c (slrz‘j\sé%%n]Otfl]g'{1 - 1 yI but - 1-en- 2-yl,

2- et hyl - prop 1l -en-1 yI, but - 2- en- 1- yI

b 2-en-1- t-2-en-2-yl, buta-l g 1-yl,
bﬁ'ﬁng tprr@ aqréﬁogt@np |sdr9,t@pg§étto fng@rﬁ]pgss@pro uct comprising the
specifid HRREAEAI SR (e pectea RIS S Mellee ooy Ehenresuits,
directhubsindiraciyd fraint lsooténatwniiof éhe ppe@ﬁe@nge@leetst io thespecified
roups including, but not limted to, oxo, am no,
amm&\ ?<oxy, car boxy, het erocycl yl, hydroxyl, and hal o. The
term"al kynyl" refers to an unsaturated branched,
straight-chain or cyclic 15 nonoval ent hydrocar bon
r diedarm “subieet” gsiset hesaist refaes i©aarbaniner peferablym snammal,

most tr3>%]fgrably a human, who is the object of treatment, observation or experiment.

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.
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30

derived by the renoval of one hydrogen atomfrom a
single carbon atomof a parent al kyne. Typi cal
w@bkdgnyd73gr oups i nclude, but are not limted tBCT/US2008/056029

et hynyl ; propynyls such as prop-1 -yn-1 -yl,
prop-2-yn-1-yl, etc.; butynyls such as but-l -yn-1
-yl, but-1-yn-3-yl, but-3-yn-1-yl, etc.; and the
| kg tefh "W%eeéﬁtﬁﬂst"%tu%edtﬂé@eﬂ ey o 'cénﬁjéhﬁbs ©o¥sBMstances
with 20 one to five, preferably one to three groups

that haveltoeiabdgity tnidecrense it comstitativeorwe! cfifepentor atctatipn in the

oo B g FRRAE o DAL e R AP e 5 A

bmdnﬁgﬂdtth@red@ptovw by the renoval of one hydrogen atom
froma single atomof a parent heteroaromatic ring

system Typi cal heteroaryl groups include nonocyclic

tQB&IY&éu%{Sro%\féng?@ase‘@hSFS fdlfiofs H%ﬂ}d% bLPER : fotdimited;to,

he er oar ona cont

diabeted, @besitpandas existdd fstympt@ms I‘d,r cantthatucEzeamelr@@f They include
|nclude but _are not limted to, 30 radicals deriv

such cpggiieas gai8PM ('PWHHQ%HD%WG?"}FG’%"%S ”Ieruﬂkﬁ)e NTSDM (non insulin-
depeh&‘ét?c'd%*ét@s rr]ﬂéé‘lpﬁﬂtuﬁg g$mb§ﬁ’86‘ QLd eToIeFéHc*é "’!F@J ﬁmpalred

I soxazo oxadl azo oxazo rine
Fastlmgﬁdtzmose) PymarpoieeX (pyMemimllnéSyrtdyonné) r’re/pepgtycemm e&evated

plood g8 1Rl o SR iantee A Ga0pon eR B o IFG i also

knowhHs?# bredidbtie RBRARIoN28r %8@9&&@%@7
PCT/ UsS2008/ 056029 tr| azol e, xanthene, and the |ike.

I'n sone enbodi nents, "heteroaryl"” is substitut ed For

ARG REAAE P DA G D o Prrapeun

and @ hiiewlirpobes for the disoroded pt@ﬂmac@ﬁﬁbéfﬂtbom osmons or the
O C1_4al kyl C&ONR'R' , -SR -((

dlscloqqg gpzoynbm@(qgszmm heyrl nog(fwlgt@my(ﬂpp )sarr@ Gavapesition.
For t@f @Qﬁjtl%y@%@es,qﬂgqgmetﬁtet%/ﬁeiﬁlcg%ﬁﬁeét \fe'%rjﬁ'ount aslu_sefdtereln,

het er oar eterocycl
meanBhhat amouhboléach astmesmlnb@mej or pma’nm&utuoalaagymmlone orin

roups..conprising a stabl nenbered mongcycli c,
Comb%?at : tf}?égﬁ@'ﬁ%ﬁﬁegb'em'q °6Fn P@é@ﬁpﬂ%?ﬁ)@% ssue SyStem
om0 BBE SR S5 B O B1 s oo

or othestclinhicrart, ewhm:h)mcphmsyéllematloam'ﬁtﬂhmsgmptoms; of fendisease or

disorg%%hg rgﬂfc'qge @g@@pﬁégﬁgaﬁ%dﬁs% be llzng{ﬁt?tnggi aengg%%ession of

a d.séﬁdes)t tHéJ!e‘?ﬁl %rﬁebm&anyféﬁe@mégﬁwunt%f@r@lttswlam&%t%f each
hydroxyl, -CN, -C(O OH 0 1_4al kyl, -C(ON

active gmmpougrRor Qh@;maceutm@RagerR 3 oneg(r@)t zzopablna;tmm that treats or

mhb@é@%s% eti;ﬁ] d_pg%’{%g[g) (Ff‘gyﬁgl,sgpdjer%s @élﬁg SBH&K&WS I?ésé/archer,

veterinarian, medical doctor or other clinician. Thus, the present invention provides
combinations of two or more drugs wherein, for example, (a) each drug is
administered in an independently therapeutically or prophylactically effective amount;
(b) at least one drug in the combination is administered in an amount that is sub-
therapeutic or sub-prophylactic if administered alone, but is 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
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25

aryl, heteroaryl, and/or heterocyclyl. 20 The term
"heterocyclyl"™ or "heterocycle" is a 3- to 8-nenber
wgadoaned7et, or partially saturated single or PCEHEN2008/056029
ri ng system whi ch consists of carbon atons and from1l
etero torrs

0 a
that i, SuEOSPBPUN OF SU Frok MiEtiod, PUminiclert aigerariargheapeutic
or prégin AR anvmstérbdf@qéme%. in the creation of a

stable structure e of heterocyclyl groups
i ncl ude, but are not I|n1ted to, 2 25 i m dazoli ne,
zol i.di ne: | i ne

S ThG 0 el Tag R ER ot Bl Ber i B

pharrﬁb@@!tﬁt;éllylécc@;btﬂﬁrel éﬁlﬂ%e(Rdfﬂﬂﬁérhﬁﬁbnél ot Pabyer, qf%eaas 201-217;
pyrroline, 2-imdazoline, 2-pyr azol i ne,

J. F’haﬂa 8%0699?1@}@) b6, Sohe Ot@ﬁbéa"i?n’é/ﬁ’d &nowRdpdhers t thprart may,
howe%rg t%ﬁ%sgé'fﬁlcl %8 Iprézﬂaerﬁ WSPS%EBP@%(SO %chﬁ'ﬁlﬁg%etﬂg |ﬁ\9ént|on or of

their ph@ﬁademtledllw\a(td’Ept@olg saltspﬂemneéér}tat&fb stgfasid driheryanic acids
Cl. 6a 0Xo0,

include BRARLE not ERited s, dyakpotions, byelabromig. Ry eiriodie, befaRiage.
S“'f“%@gg't?c;\l?g?ipf%%k%%t'd\'é@ éﬁc) Ia/cg coél%etﬁl ﬁlétzdglglﬁ dg‘ﬁ'?'c’ fumaric,

mallcstartarlcedltrﬁc dnenlzlplccmemdallkymethmeymfomex h.ydnaxy&thamsﬂlfonic
b heterP ﬁ% 30 WO 08/%@ g;? P&T/USZ 08/056qg9 The
enzenesiyliog Al a0t gaphhslenss QniGaPHo lyengsultonic,

cyclofERsHdSuHaRic, HaRbic, §fa§<§f§ar¥rﬁb 8r ﬁ‘ﬁlu@béc‘étlé'a‘dberRépr‘”e%éHEﬁﬂlve
or a sul fur ‘atom For exanple, phthalimde and

orgars@ ot nerganic Mesee uiyle Pudare oapliiies tay basiosiocationic salts such

as bedaHing. &EuPrrog g o kAR RE Sy shBLRint”

meg|iv@irRy, précaheleminumh] dicidhd, fligtiumn nidy@eBRSn pABSsiIOM, sodium
atons (or groups) relative to a 10 reference plane:

and Zinf.t he cis-i somer the atoms are on the sane side; in
the trans- isomer they are on opposite sides. The term
"substituted" refers to a radical in which one or nore
hydrogen atons are each independently replaced with
the sane or different substituent(s). 15 Wth

B) Corapeupd$e to substituents, the term "independent!y"
nmeans that when nore than one of such substituent is
possi bl e, such substituents nmay be the sanme or
diRefpeesarttativeocorepobnds bkthe @esahianventon' areristad ini bable |

is intended to enconpass a product conprising the

below
Table |
STRUCTURE COMPOUND # NAME
OCH CF
HoN 30 3 4-[4~(2-Amino-4-oxo-4H-thiazol-5-
N 7S 1 ylidenemethyl)-2-methoxy-phenoxy]-3-
x CN trifluoromethyl-benzonitrile
O
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specified ingredients in the specified anmounts,
as any product which results,
from conbi nati ons of the specifi ePCT/US2008/056029

wel |
w0 pasnewst vy,

as
directly or

ingredients in the speci fied anounts. 25 The term
"c-|||r'\| ect " as—uyse haorai n r of ers—to—ah ani nmml
refera&w a rmal, nost preferlably a human, who is
HoNt he object® of treatmept, observatli &f#-@rAngnpépiarithiazol-5-
at efl hat the defd nitig yIBEthyﬁlé%étthy%ﬂénoxy] 3-
Q! Dl e particul ar | ocatj/ion in a nplec
dependent of”1 t€Ndefinitions el s@i}m%‘P%”zPﬂ't”ﬂ%at
Onopl ecule. It 30 is upderstood that substituents and

on the cony

ounds of this

substitution patterns
i nvention can be sele
HNt he artCito prcﬁH3de co
can be

OThe tern1 ‘i nver se” ago
conmpounds or substanc

+ hn const t Y
\YAvA]

r~|ar-r ease
\W A vy wAIT o

cted by one
mpounds  t hg
e readi ly sy
he ard as JWe
WO 2008/ 10973
Ni St" as usH
ps t hat havd

| va | avunl d
v LAY A | \¥

of ordinary skill in

1t 44m enisrbankGrathd-¥-oxo-
T T
3F-RCTOSRYGENDBE 2 9
d herein refers to
the ability to

' ar-anf OF

f

LA ™3 TOUT U

PLU

.

in the agoni st ingtead of only bl ocking
0 by agoni st| 4-R-Buaditigringito-4-heo-
sordgfs, di sm%%aﬁ.n-wnd&%ﬂ%w)gne%oxy]-
imted to, | diabetes, obesity,
' : * s or conpl i|cBAPPBRNG-frspraeitrileThey
Oi ncl ude such conditipns as | DDM|((insulin-dependent
Ilitusy NDDM(non insulin 10 dependent
‘k}l abetes nellit us) | GT (I npaired A ucose Tol erance),
& VFG (| n’@@Hr ed CEastl ng 4 ucose), |SyqmvietrecyX4-@atiorpholin-4-yl-4-
I|C ), nyper d ycemi|a
’gﬁsco % d inguli ngdr esi st|aRce JFP%\%%?%J“?J”%%WI)
Gis|also know, a@naxyl pitrélderamethyldenzonitrile
onditi prédi abetic state.|" 15 Methods are
Y nown—in fhﬂ art for determningteffective doses for
O her apeutic and prophylactic purposes for the

o)

CN

y a reoeakchecF; veter

[ nari7an,

I scl osed phar @pceut i cal conposi t|i o{esFlasro-#HBmorpholin-4-yl-4-oxo-
i scl osd ug conbi natl on whet hm 2oL B Hy At B hosvi-
N dé sitip ?or t her apeuti c pur pose ﬁtp oxy]
hé 'th utic al ly effecti v%‘ HHYOME y"é’§”7t9§'€the
herei n, ~ means t hdtN appunt of eagh active conpound or
Qp,har racedtcal—agent—ralenre—or—n20—€corbiration—that
\_elicits the bi ol ogi cal or nedicinal response in a
i ssue system ani mal or human t/hé&{2-Msthrgi4g-(4$-oetik

e dE)iSQ’L\ziﬂ@-?F)-QIOXOAH-thiazol-5-

ylidenemethyl]-phenoxy}-3-

trifluoromethyl-benzonitrile

4-{2-Fluoro-4-[2-(4-methyl-piperazin-
1-yl)-4-oxo-4H-thiazol-5-
ylidenemethyl]-phenoxy}-3-

trifluoromethyl-benzonitrile
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or other clinician,

synptons of the di sease or
wae-008poorphyl acti c purposes (i.e

di sor

whi ch i ncludes alleviation of the

der bei ng treated.
i nhi biting tPET/US2008/056029

progression of a disorder), the term"therapeutically
etHectivearpunrt——referstothatarpunt—of—each—25
> %tlve Qﬂﬂpounqyor phar maceuti cal| agent, alone or in
nmbi nat]l onO t treats or i nhi|b#{4s(2iGyclaprepyigngod-4-bkedH-
1 di sofder @& bein Oy
I Sof ¢ _ gth%QHQs'Vhd m@thw) -2-methoxy-
\ I nari an, nedicgl doctor or ot
' Thus, tﬁ'é! br esent i nvenPieapvP (W'P%‘@%‘emy' -benzonitrile

Qonbi nati ons of two of

nor e dr ugs

wher ei n, for

exanpl e, (a) each dru
Nndependﬁntly Kﬁérape

>

' ' c
IS therapeutlc or
LN _combhination with t

(b) | eagt
'>teregb|n ari
bphyl actic i

j is adminig
utically or

pr ophyl act

e second _or

tered in an

pﬁ- = yda/@l%})rloﬁﬁérkl 0-4-0x0-4H-

@l%ﬂﬁry"ﬁ%ﬁtneihg') §1Jb°f°-
f pradetynB-FiflesrosiethlIi®m@azonitrile
i ¢ when adm ni stered

acﬂording to the inve
os are admni stere
CT/ US2008/ 056029

th
~NSub- prdmffysl actGfe if a

mIIp
Internatl

osal ts (Ref

ntion; or (d
d in an anoy
at is sub-th
dm ni ggered |a
yl actic wher
nar maceuti cg
5| phar maceut i
bnal J. Phar|

additional dr ugs
) both (or nore)
Ny-(£3@2- [m.a@@aémez&m)
er al'%el anbnol] 9 oxo-4H thiazol-5-

ﬂdﬁﬁ‘emeﬁty&ﬁédethoxy phenoxy)-

1l B yrinasiemethpdkRzop@lid
cally acceptabl e

m, 1986, 33,

201 @h7; J. Pharm Sc
HO\\\ s well known to t
u

ful i pdhe m@%arm

., 1997 (Ja
hose in thela
ion of conpo

\n), 66, 1, 1). O her

& §ﬁ¥$ézn YV E

rox -eii‘gl) amino]-

this i nvent | t hei n2phar rratext-4itHidzgl- 5 ylldenemethyl} -2-
Rep esentative OhgfﬁB)kprr@ﬁoxlyP@frlﬁ’JFbrﬁethyl-
e e not Ilmteb Gy rochl oric,
c, hy rlogN:, perchl orilc mT@"@ | furic,
At r! e—phoesp hort+¢; atet-6—pF op: ere—ghyeek—-¢; :
HN Iactlc, suc:(:|n|c(j mal ei ¢, fumari q, nallc tartaric,
[ o [ fsandel i ¢, met hanes«d- lf/leihq')xy,4 [4-oxo-2-(pyrrolidin-3-
ben_geneSL | §I9rﬂlh8y4kpt)ﬁ%%|%tylldenemethyl]-
sul foni c, p-{toluenesul fo
\ Y sal i cyI iC, Saeraqa%yﬁ ﬁaltrgluarpmethyl -benzonitrile
tolfluoroacetlc aci d. | Represent atli ve organi c or
rrorgani ¢ bases 1 nchufe, but—are not fimted to, basic
~N r catlonlc salts such 15 as benzathin
Feol i ne, di et hangl ‘éﬂ{ﬁ M%thoxy 4-[2-(1-methyl-piperidin-
meg| uni néd pr oga-pamind)-4HokdUHhiazol-5-
maghesi um - pot 455D S Ko}
trifluoromethyl-benzonitrile
0
Q\NH OCH; CF3 4-{2-Methoxy-4-[4-oxo-2-(tetrahydro-
/~S O 15 pyran-4-ylamino)-4H-thiazol-5-
N e N ylidenemethyl]-phenoxy}-3-
0 trifluoromethyl-benzonitrile
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Representati ve conpounds of the present

i nventi on are

listed in Table I below 25 Table |I STRUCTURE
wW@oMBOWNBY # NAME H2N OCH3 CF3 PCT/US2008/056029
4[4(2 Anmi no- 4- oxo-4H-t hi azol -5- Sf\ \ YO
H-dererpth¥h—2-—rethexY—Phenrox—3—N-—— N
HO__tri 1 uoronet hyl - benzopitrile 0 33 WO 2008/ 109737
/ US2008/ 056029 H2N OCH3 Cl 4-[ 4<44-2-[#%8-Hydroxy-ethyl)-piperazin-
O 4- 0x0-4Ht h| aZO| b N| S | O H1_ 11-4- -AH-thi I-5-
ZC'het hpxy- ph€noxy]|- 3?1 N 2o
D H2N CI CF3 VYlidenemethyl}-2-methoxy-phenoxy)-
np- 4- oxo- N~/|1 3-Gifllor@néthyd-benzonitrile
-5-y de gnet hyl ) - phenoxy] - \ CN
3-©rifluoronethyl -benyonitrile G H2NF
4-[2-FI.uo!ro-4-(2.-imn3-4-oxo- M [ST 04
N hiazolidin-5-yli den_e et hyl ) - phenoxyd-metedky-4-{4-oxo-2-[(pyridin-2-
napht hal ene-1-carbonitrile O c ( I}lm%%i—& CIFSJ Hthiazol5-
|-[ 2- Met ﬁ@kiy 4- €Bs nor phol i Ry 4-y1-4¥ VIEmipplet
enenet hyl ) - ylidenemethyl}-phenoxy)-3-
et hyl - benzoni ifibdrémetfNb&zonitrile
4-{2-Methoxy-4-[2-(2-methoxy-

18 ethylamino)-4-oxo-4H-thiazol-5-
ylidenemethyl]-phenoxy}-3-
trifluoromethyl-benzonitrile

=N
\ V 4-(2-Methoxy-4-{4-oxo-2-[(pyridin-3-
NH OCHj CF, 19 ylmethyl)-amino]-4H-thiazol-5-
s 0 ylidenemethyl}-phenoxy)-3-
N/ “~ trifluoromethyl-benzonitrile
CN
0
CN 4-{2-Methoxy-4-[4 2-(2 lidi
\\\NH OCH, CF, -{2-Methoxy-4-[4-oxo-2-(2-pyrrolidin-
)\ o 20 1-yl-ethylamino)-4H-thiazol-5-
N/ S ylidenemethyl]-phenoxy}-3-
X
4 CN trifluoromethyl-benzonitrile
HN
Oﬂ OCH3 CF3 4-{2-Methoxy-4-[4-oxo0-2-(3-oxo-
)\S o} 21 piperazin-1-yl)-4H-thiazol-5-
7
N ylidenemethyl]-phenoxy}-3-
X CN

trifluoromethyl-benzonitrile
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O N F CF3 4-[2-Fl uoro-4-(2-norpholin-4-yl-4-oxo- N O
6 4H-thi azol -5-ylidenenet hyl ) - phenoxy]-"6
w@2a08i164780r orret hyl - benzonitrile CN O N PCT/US2008/056029
4-{2- Met hoxy-4-[2-(4-nmethyl - N OCH3 CF3 7
pHperazi-i—t—y)—4—exerdH-thiazel5—N/SO
yl i denenet hyl ] - phenoxy}-3 6 CN
trifluoromethyl-benzohitrile O \|N4-(2-Methoxy-4-{4-oxo-2-[3-(2-oxo-
0 -{2- Fl uoro-4-[2- (4- et hyl - pi per azjfroidh-FybBpamino]-4H-
1 d - 4- oxgoAH-t BEpazol -5- 223 1 Ofl _
yli enenet y| .- phenox /} -3\ CN thiazol-5-ylidenemethyl}-phenoxy)-3-
tr y nzohitrile O J4riMOrRAB/-bERSIifile
P USR0 5602 f\H OCH3 CF3
4- [@h- ( 2- Cyclopropylan1no-4-oxo-4H— NSI Ol 9
tbHazol - 5-yl'1 denenmet hyT) - Z- met hoXy-
henoxy] -3-trifl uoronget hyl - benzonitrj 0.>-NH F O
Ho 4-1 4- ZHQ/CI ©Ofy opy! ami no- 4- ox og'ﬂzﬁﬁi’3'@hYJ>|?Xy'f5)py')'

/1) - 2281 uor g
bt hyl - benzor
m no- et hyl ) -

- mENyl-amino]-4-oxo-4H-thiazol-5-
! Wabrl1e$nettQ/I}JE-methoxy-phenoxy)-

3-trifluoromethyl-benzonitrile

24

4-(2-Methoxy-4-{4-oxo-2-[(pyridin-4-
ylmethyl)-amino]-4H-thiazol-5-
ylidenemethyl}-phenoxy)-3-

trifluoromethyl-benzonitrile

25

4-{2-Methoxy-4-[4-ox0-2-(2-piperidin-
1-yl-ethylamino)-4H-thiazol-5-
ylidenemethyl]-phenoxy}-3-

trifluoromethyl-benzonitrile

26

4-{4-[2-(3-Dimethylamino-
propylamino)-4-oxo-4H-thiazol-5-
ylidenemethyl]-2-methoxy-phenoxy}-3-

trifluoromethyl-benzonitrile

CN

27

4-{2-Methoxy-4-[2-(3-morpholin-4-yl-
propylamino)-4-oxo-4H-thiazol-5-
ylidenemethyl]-phenoxy}-3-

trifluoromethyl-benzonitrile

CN

28

4-{2-Methoxy-4-[4-ox0-2-(2-pyridin-4-
yl-ethylamino)-4H-thiazol-5-
ylidenemethyl]-phenoxy}-3-

trifluoromethyl-benzonitrile
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--N OCH3 CF3 11 net hyl

yl i denenet hyl } - 2- met hoxy- phenoxy) -
wW@2a08i164780r orret hyl -

benzonitrile

-am no] - 4- oxo- 4H-t hi azol

-5- 0O

Ni S

CN 0 OH HO (etBUKI888/056029

4-(4-{2-[B is-(2-hyd roxy-ethyl)-a mi no]- N 12
/I OX0 4H t h: a-lol : yl Hene“bt hy! } 2 I\II /\ C | O !
N \ nmet hoxy-p henoxy)-3-trifluoronmethyl- \ CN benzonitrile

—

HND - NH OCH3 CF3
4-{ gy Met haxgH;4- [ 4Fpx0
yl am no) - 44 tdhi azol -5
phghoxy} rif r om
CR3) 432 Mt hoxy<4>cR

4- yd ami no) - 4- oxo-4H-t

2-(p

yIidéﬁenetr
bt hyl - benzor
(1- et hyl - g
ni azol - 5- CN

rolidi

4-{2-Methoxy-4-[4-ox0-2-(2-pyridin-3-
y?ieﬁ%lﬁh“ no§4|@ttﬁaokol-5-

i YEpnegnetyl-phagorprdocHs

i piewdrahhéthyl-b&zGhittite

|

=

yl i denenet hyl ] - phenox

i

i fluoronet hyl -benzo

N@thQ%¥r4ogéZ£f?

y}-3 O
nitrile O N
2-(tetrahydro
ni azoBO5 CN

dl"4 %ﬁ%tgg{ﬁ& oxqg-(2-pyrazol--

yl-ethylamino)-4H-thiazol-5-

nox /_} - 3_‘ O ylidenemethyl]-phenoxy}-3-
U82002)6/|029 pitrile 35 Vpﬂuzocr)cg)n?ethyq)%e7n323n|trlle
4-{4-[2-(4-Acetyl-piperazin-1-yl)-4-oxo-
<:> 4H-thiazol-5-ylidenemethy!l]-2-
N OCHs CFs 31 methoxy-phenoxy}-3-trifluoromethyl-
N>/\ S © benzonitrile
X CN
0
HO
\LNH OCH3 CF3 4-{4-[2-(2-Hydroxy-ethylamino)-4-oxo-
)/\ s o 32 4H-thiazol-5-ylidenemethyl]-2-
N e N methoxy-phenoxy}-3-trifluoromethyl-
0 benzonitrile
o’
\\/N\\\ 4-{2-Methoxy-4-[2-(2-morpholin-4-yl-
NH OCH30 CFs 33 ethylamino)-4-oxo-4H-thiazol-5-
N)/\ S ylidenemethyl]-phenoxy}-3-
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N/ ~ methoxy-phenoxy}-3-trifluoromethyl-
4 \\N benzonitrile
\' o
(\N‘f 4-{2-Methoxy-4-[2-(4-methyl-3-oxo-
N OCHs CF, o4 pl.pera2|n-1-yI)-4-oxo-4H-th|azoI-5-
)\ 0 ylidenemethyl]-phenoxy}-3-
N/ S trifluoromethyl-benzonitrile
N CN
O
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wo@s40B3di hydr o-t hi azol -

O HN O0=N OCH3 CF3 4-{5-[4-(2,4-Bis-trifluoronethyl-

N~S 1 Ol

59 phenoxy) - 3- net hoxy- benzyl i dene] - 4-
2-yl} 0 CF3 pi perazi nPCF/URBWO8/0§6029

~NH OCH3 CF3 5-[4-(4-Chloro-2-trifluoronethyl- 0 S O
60—phenexy)—3-—rethexyrbenzyH-dengl—2—N—-Cl
[2-(2-0oxo-pyrrolidin-L-yl)-ethylamno]- O
NH> t hi azol -4-one HN 0=N OCH3 CF3 4-{4-[2-(3-Amino-2-hydroxy-
OHt- { 5- [ 4- (4- Chl oro-2-t i fl uoromet Ny} Mrsnd)-aQxo4fi-thidzol-5-
phenoxy) - 3- net hoxy- bepzyl i dene] -4- "
NPXO- 4, 5-Qfty dr oCFhi azpl - 2- 95} CI |pYliHerematiyl-2-regioxyphenaxy}-3-
D CE3 _5-[ 41 (4- Chl or o- 2- triflhdrdruaryo-beizbiitrite NS
N oxy) - t hoxy- benzyl i dene] -2
RS by dr o Wjeg)-rrethyl-arrino]- 0 d
o, hi azol - 4- one 42 D08/ 109737 RCT/ US2008/ 056029 N
-\--NH OCH3 O 3-Chl ofo-4-(2-nethoxy-4-{4-0x0-2-[2- 0
N O 63 (2-oxo- pyrrol i gdin-1-yl)-etlhyl am no]-4H CN
t hi aZOl p-ylide t h/l }- phenoxy) Q{pﬂﬂ&eﬁgi fd-fuBro-dtN1amino)-
Crgor nmet h%y-4-[4 g
/~g 4-oxo-4H-thlazol-5-ylidenemethyl]-
N phenoxy}-3-trifluoromethyl-benzonitrile
NS
CN
O
F F
\<\ 4-{4-[2-(2,2-Difluoro-ethylamino)-4-
NH T 4H-thiazol-5-ylid hyl]-2
)\ o 97 oxo-4H-thiazol-5-ylidenemethyl]-2-
N/ S fluoro-phenoxy}-3-trifluoromethyl-
X CN benzonitrile
0O
N=\
L N
N \L 4-{2-Fluoro-4-[4-oxo-2-(2-
NH F CF; : :
)\ o 98 [1,2,4]triazol-1-yl-ethylamino)-4H-
N/ S\ thiazol-5-ylidenemethyl]-phenoxy}-3-
Y CN trifluoromethyl-benzonitrile
(0]
HN»\\ 4-(2-Fluoro-4-{4-oxo-2-[2-(3-0xo-
N . . . .
piperazin-1-yl)}-ethylamino]-4H-thiazol-
NH F CF3 929 _
)/\S o I 5-ylidenemethyl}-phenoxy)-3-
N trifluoromethyl-benzonitrile
A
CN
o
(\N/\/\NH F CF4 4-(2-Fluoro-4-{4-oxo-2-[3-(3-oxo-
HN\[H S~s O\©\ 100 piperazin-1-yl)-propylamino]-4H-
o} \ CN thiazol-5-ylidenemethyl}-phenoxy)-3-
o trifluoromethyl-benzonitrile
(\N NH OCHs CF; 4-(2-Methoxy-4-{4-oxo-2-[3-(3-oxo-
HN\[H )/\s o 101 piperazin-1-yl)-propylamino]-4H-
o} \ cN thiazol-5-ylidenemethyl}-phenoxy)-3-
o trifluoromethyl-benzonitrile
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N O 64 oxo-pi perazin-1-yl)-4Hthi azol
yl i denenet hyl ] - phenoxy}-benzonitrile

-5-
CNO OH HON

W@BH8/1@73B- Chl or 0- 4- (4-{2-[ (2, 3-di hydroxy /- - ~PCIBUSH08/056029

propyl) - met hyl - am no] - 4- oxo- 4H
thi-azeol—5—yH-denrenret-hy—2-—rethoxy—O-CN
noxy) - benzonitrile| HN~ O=N F|CF3

{5-[4-(4-Chloro-2-tr

(\Eﬁ

i fluoroneth

y4-{4-[R$3-Byd 6 xy-piperidin-1-yl)-4-

henoxy@Cﬁ fl U@F% bengyl i dene] - 41040 4H-thiazol- 5 ylldenemethyl]-2-
4,5-dih /dr 9= t hijaZol - 2:yl }-f02oerazin-2 0 C O CF~
)‘N 2-tr{fl uor omet hyl MRPOR- F@F@O’%}ﬁ trifluoromethyl-
N -benzyl i dene] - 2-|[ Benzdifkril®
( oy = TNyl ) - propyl am|no] - thi azol - 4-one
OC 0 -O0(S) OH 2-{5{[4-(4-Cyang-2-trifluoronethyl-

H - OCH3 CF3 6% phepoxY) - 3- et hoxy-benzy |idene]-4
N N/ \'S O oxo-4, 5-di hydro-thi az@-'{Zﬁaé(rln-ﬁfﬁ-fbc-’fiy'dn?b'xy-piperidin-
ydr OXyzpr opi orEFc aci g met hyl estler _
N 103 1-yl)-4-oxo-4H-thiazol-5-
)/\S O ylidenemethyl]-phenoxy}-3-
N \ trifluoromethyl-benzonitrile
CN
O
\N\/\\\/N\/\NH F CF3 4-(2-Fluoro-4-{2-[2-(4-methyl-
NG O\@\ 104 piperazin-1-yl)-ethylamino]-4-oxo-4H-
X CN thiazol-5-ylidenemethyl}-phenoxy)-3-
© trifluoromethyl-benzonitrile
HN/\\N\/\NH OCHj; CFy 4-(2-Methoxy-4-{4-ox0-2-[2-(3-0x0-
O)\/ N)/\S © 105 piperazin-1-yl)-ethylamino]-4H-thiazol-
X CN 5-ylidenemethyl}-phenoxy)-3-
© trifluoromethyl-benzonitrile
HO,C
1-{5-[4-(4-Cyano-2-trifluoromethyl-
N OCHg CF3 106 phenoxy)-3-methoxy-benzylidene]-4-
)/\s O oxo-4,5-dihydro-thiazol-2-yl}-
N X azetidine-3-carboxylic acid
CN
O
N=N
HN \EN 4-(2-Methoxy-4-{4-oxo-2-[(1H-tetrazol-
5-ylmethyl)-amino]-4H-thiazol-5-
NH OCHj3; CF3 107 .
)\ 0 ylidenemethyl}-phenoxy)-3-
N/ S trifluoromethyl-benzonitrile
= ON
O
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CNO HO-"-

e I

-~ NH OCH3 CF3

KBt hoxy- Ehenoxy}OFS tr
OCI-@

72 [1 2 4]tr|azol
t

Q@

1-y

- 5- ytiidengppt h
I t h}zgl - jenzo

X0- 4H-t hi azol|-

2+trifl uorong

Dl - 2-yl am ng

nzyl i dene] -4

t

}

4-(4-{2-[2-(2-Hydroxy-ethoxy)- Nr s I O 69
we@tdvgl1eam8no] - 4- oxo- 4Ht hi azol -5 CN PCT/US2008/056029
yli denemet hyl } - 2- net hoxy- phenoxy) - 0
'2 t r| 'FI uoronet h\ll han r\n| t r| | e '2 WO 2008’/ 109737
N=NpcT/ Us2008/ 056029 N <~N - ~NH OCH3 CF3
AN M- {4-1 2- (2- I mi dazol - 1}yl - et hy| ani|né}2-BludiS4@-bxFRH(1H-tetrazol-5-
\[OXO 4l_|'t h| aZO| 5 yl | d3nen'et hyl ] = L'ylmh |) aman] 4H th aZOl 5_
f 1 uofgyret hyl - O benzoni trile H

ylidenemethyl}- phenoxy) 3-

frigihororfetisy -6 nEdnitrile
CN
0 ethyl)-acetam de

(D NI M

—4—{2-Metho
- et hyl am ng
y| ] - phenoxy} -
mor phol i n- 4-

/}-3 0

A_[ A Lo
Y=414"0X0—2z=(zZ NS

) -

\ )

4H CN
4(2-Igethoxy-4-{4-oxo-2-[2-

nitriqg® O ()\ﬁtéwdh%@yr%&yl) ethylamino]-

ﬁml\l 5- ylldenemethyl} phenoxy)-

3-trifluoromethyl-benzonitrile

Tt te—H
(i fl uor omet h

- 2-y10am ng

benzyl i dene] - 4-

}

IONL AN I AN Iy ey
Ny NN UCS UFS

yl -

0 N~s O 74
4-(3\F luoro-4-{4-oxo-2-[2-(tetrahydro-

pyran-4-yl)-ethylamino]-4H-thiazol-5-
ylidenemethyl}-phenoxy)-3-

trifluoromethyl-benzonitrile

111

4-(4-{2-[1-(2-Hydroxy-ethyl)-piperidin-
4-ylamino]-4-oxo-4H-thiazol-5-
ylidenemethyl}-2-methoxy-phenoxy)-

3-trifluoromethyl-benzonitrile

112

4-(2-Fluoro-4-{2-{1-(2-hydroxy-ethyl)-
piperidin-4-ylaminol-4-oxo-4H-thiazol-
5-ylidenemethyl}-phenoxy)-3-

trifluoromethyl-benzonitrile

113

1-{5-[3-Methoxy-4-(4-
methoxycarbonyl-2-trifluoromethyl-
phenoxy)-benzylidene]-4-oxo-4,5-
dihydro-thiazol-2-yl}-piperidine-4-

carboxylic acid methyl ester
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0O ethyl)-urea O N OCH3 CF3

4-{2- Met hoxy- 4-[ 2- (et hoxy- net hyl -
WwW@rima)9747 oxo- 4H-t hi azol -

5\ CN

yl i denemet hyl ] - phenoxy}-3- 0

HO)

N1 tril o
A>3

N~/ SOI 75

PCT/US2008/056029

T NH-_OCHR f‘ES

tvri fliinrn 0
[4-(4-Cyano-2-trif
phenoxy) - 3- net hoxy- be
ox0-4,¢ewl hydeps t hi azp
)\V\D 2008/ 19)973 PCT/ US

?E FHuoererethy—benze
@
[2

LI B T B B |

uor onet hyl -
nzyl i dene] - 4-
Dl - 2-yl am ng
2008/ 1BI6029
Nyl am no- 4-
enemnet hyl ) (

LI

T LI\ LI B = S By (o > |

ON SI | 76
|- 4-{IN2-(3-Hydroxy-piperidin-1-yl)-4-

}ox 4@@%&&% gﬁ]&én@m@ﬁ%yl]-}
,\anthpxyyph@quh:-!rtrlﬂuoromethyl-

CNbenzamide

phénoxy]-3-tri fI pr onet hyl - benzonitrile 0 0 NH2 1
0 -{5-14-(4-Cyano-Dtritluoronethyll-
phenoxy) 3- net hoxy- be 1zyl i dene] -4- 78
X0-4, 5-di hydro-thiazpl-2-yl} N CEZ@MQE& -4[4ox02 3-0XO-
Q(\ peri dj boxyl | ¢ acid am de 16| 4HChl\l IcSo
1 ?g [4%?; Cyano- 2- t115 | uoro%?rﬁﬁi” “yl)y-4H-thiazol-5-
- hpT Xy - be 1zyl i dene] - 4- yI"d@nemethy.I] phenoxy}-3-
0xQ: 4 di hyd thinagpl -2-yl'} N (%o%rﬁet@hﬁ&mz%h%e
ne 4-carboxylic Bcid|methyl N [STV O\ ester
0
o OH
1-{5-[4-(4-Cyano-2-trifluoromethyl-
phenoxy)-3-fluoro-benzylidenel-4-oxo-
N ] CFs 116 4,5-dihydro-thiazol-2-yl}-azetidine-3-
O L
N)/\ S \©\ carboxylic acid
N CN
O
OH
HO_\_ g _ CF 2-[Bis-(2-hydroxy-ethyl)-amino]-5-[4-
N 0 0 8 117 (2,4-bis-trifluoromethyl-phenoxy)-3-
>/\ S methoxy-benzylidene]-thiazol-4-one
N x
CF5
0
o OH
1-{5-[4-(2-1sopropyl-phenoxy)-
benzylidene]-4-oxo-4,5-dihydro-
’}\ 0 118 thiazol-2-yl}-azetidine-3-carboxylic
N/ S acid
™
O
o OH
1-{5-[3-Methoxy-4-(2-trifluoromethyl-
phenoxy)-benzylidene]-4-oxo-4,5-
N OMe CFs 119 dihyd roflt)hiazol-yZ-yI}-azetidine-3-
O
N)/\ S carboxylic acid
™
O
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CN O HN-~ 4-(2-Methoxy-4-{2-[(norpholin-2- 0
yl met hyl ) - am no] - 4- oxo- 4H-t hi azol -5- NH OCH3 CF3 80
w@ kiodasgaet hyl } - phenoxy)-3- NS I \ O | PCT/US2008/056029
trifluoronethyl-benzonitrile ~ CN O N OCH3 CF3
4-[4-(2-D net hyl am no-4-oxo0-4H N~/ 'S O 81
t hi azol - 5-yl i denenet hyl ) - 2- net hoxy- \
C) SyHtARSiey] - 3-trifluoromethyl -benzonitrile CNO /ONH
OCH3 CF3 4-{5-[4-(4-Cyano-2-trifluoronmethyl- 0 N~/S O
82 phenoxy) 3- met hoxy- benzyl i dene] -4 CN

4 5- d t hi i
oA e vertioRy St e B4BerS ot raR ke st sBnBe s
accormr@ (o]trécﬁtlcf)l‘ﬂal(oﬁl'gé?y arYntheticirhéthodEBIWMI as matrix or combinatorial
nox 3- et hoxy- benzyl i dene] -4- N OCH3 CF3 83

Synthgidgmletgodﬁ hpghemes hz40escihg siggasted pwntaetic routes. Using the
scheffe? | G8RY sty R Ve BRafRiae) s g oI g may
develpbemzkgygols- aredimilaly mietmadd fbderga\}'erﬂeompound that is within the
invention. These methods are representative of the synthetic schemes, but are not
to be construed as limiting the scope of the invention.

Where the compounds according to this invention have at least one chiral
center, they may accordingly exist as enantiomers. Where the compounds possess
two or more chiral centers, they may additionally exist as diastereomers. Where the
processes for the preparation of the compounds according to the invention give rise
to mixtures of stereoisomers, these isomers may be separated by conventional
techniques such as preparative chromatography. The compounds may be prepared
in racemic form or as individual enantiomers or diasteromers by either stereospecific
synthesis or by resolution. The compounds may, for example, be resolved into their
component enantiomers or diastereomers by standard techniques, such as the
formation of stereoisomeric pairs by salt formation with an optically active base,
followed by fractional crystallization and regeneration of the free acid. The
compounds may also be resolved by formation of stereoisomeric 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, geometric
isomers, and enantiomers thereof are encompassed within the scope of the present

invention.

Furthermore, some of the crystalline forms for the compounds may exist as
polymorphs and as such are intended to be included in the present invention. In
addition, some of the compounds may form solvates with water (i.e., hydrates) or

common organic solvents, and such solvates are also intended to be encompassed
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CN oxo0-4, 5-di hyd ro-thiazol-2-ylamno}- O acetic acid
nmet hyl ester F NH OCH3 CF3

wdad2qo8Ap31 3, 5- Di f | uor o- benzyl am no) - 4- NS O 85PCT/US2008/056029
0X0- 4H-t hi azol -5-ylidenenethyl]-2- F 1 I / CN

... et hoxy- phenoxy}-3-trifluoronethyl O benzonitrile --N
withind F4S-Cf%-e((gﬁ%3r’ré%?{f}|ogm no- pi pe ridin-1-
yl)-4-o0xo-4Hthi azol -5-yl i denenethyl]- N OCH3 CF3 86
2- met hoxy- phenoxy}-3-trifluoronethyl- NUS O It
b&xaomiles of heaiescober Rynthelie rodes igHade Schemes 1 -4, Examples

1 throigihfﬁ%gb%é%?ﬁ%d?ﬁgééﬁﬁlﬁﬁo&é @3%%{{)6[%‘1(]8 %al}loglqo@s?to the target
compdRiha ey tHdsenerarplds icahfdeupaagRicBtdingdsiRFIRAFGites © THE!
~ salt 0 4-(4-{2-[(Furan-3-ylnethyl)-amno]-4- NH OCH3
disclqged cggnmmdsmrpms&f@asm@arn@@ﬁ@%@m@gepiszas described herein.
nmet hoxy- phenoxy) -3-trifluoromethyl- N S| |
benzonitrile CN 0 46 WD 2008/ 109737 PCT/ US2008/ 056029
S Abbteridtidrivoayactohymexselld hetdin omdlede:3- NH OCH3 CF3 89
yl met hyl ) -am no] -4H-t hi azol -5 O
yli d‘ém,ﬁyﬁo pisAByYyyQritrile)

Boc (tert butyl carbamate)

BOP (Benzotriazol-1-yloxy)tris(dimethylamino)phosphonium
hexfluorophosphate)

BuLi (butyllithium)

DIBAL-H (Diisobutylaluminum hydride)

DCM (Dichloromethane)

DIEA (Diisopropylethylamine)

DMAP (4-(dimethylamino)pyridine)

DME (Ethylene glycol dimethyl ether)

DMF (dimethylformamide)

DMPU (1,3-Dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone)

DMSO (methyl sulfoxide)

EDC (N-(3-Dimethylaminopropyl)-N’-ethylcarbodiimide)

EDCI (1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride)

Et (ethyl)

EtOAc (ethyl acetate)

h or hr (hour(s))

HATU (O-(7-Azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium
hexafluorophosphate)

HMPA (Hexamethylphosphoramide)

HOBt (1-Hydroxybenzotriazole monohydrate)

LCMS (high pressure liquid chroatography with mass spectrometer)

LDA (Lithium diisopropylamide)

LHMDS (lithium hexamethyl disilazide)
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N\ trifluoronethyl-benzonitrile CNO F CR
4-{4-[2-(3-Fluoro-pyrrolidin-1-yl)-4- N OCH3 CF3 90

wWox@846%78hi azol - 5-yl i denenet hyl | - 2- PCT/US2008/056029

nmet hoxy- phenoxy}-3-trifluoromethyl- / S NI |
benzgni tril CN O F~ N H OCH3 CF3
4-{4'9|F2(U19§hﬁ? uor o- et hyl am no) - 4-oxo- N~S O | 91

4Hth®¥PLm5ﬂ1¥/| hidgnsiyet hyl ] - 2- o
nmet hoxy- phenoxy}-3-trifluoromethyl CN benzonitrile O

F F Mg, (NHlig@As) CF3
4-{ 4-.1-2 -Dfluorq-ethylamno)-4- 0 92
oxomtﬁ@&ﬁg Xy@#lﬁwgenenet hyl]-2- N/ S o
et NQAMMIPS (sodilmGhéxamdtiaraisiviZad)- CN benzonitrile O
F~, (R g}B CF3 4- 4-&2-{ 3- Fluoro-pyrrolidin-1-yl)-4-
N \ \NaOBwEogium Ao )-5-ylidenenethyl]-2 N
nmet nqég-(wjgmggué’&ﬁimiéé)uor onet hyl - N benzonitrile O
O

NMP (N-Methyl Pyrrolidinone)

N,N-DMA (N, N-dimethylacetamide)

rt or RT (room temperature)

SPE (solid phase extraction)

TBTU (O-Benzotriazol-1-yl-N,N,N’,N’-tetramethyluronium

hexafluorophosphate)

TEMPO (2,2,6,6-tetramethyl-1-piperdinyloxy, free radical)

TFA (trifluoroacetic acid);

THF (tetrahydrofuran)

TLC (thin layer chromatography)

General Guidance
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10

15

N 4-{2- Met hoxy-4-[ 2- (4- net hyl - 3-oxo- N OCH3 CF3
pi perazin-1 -yl)-4-oxo-4Hthiazol-5- \ 94
wQ kiodasgaet hyl | - phenoxy}-3 NtS | | PCT/US2008/056029
trifluoronethyl-benzonitrile CN O 47 WO 2008/ 109737
PCT/ US2008/ 056029 N H %4-%?]-[ - (3- Ami no- 2- hydr oxy OH
propyl ani no) - 4- oxo- 4H-t FPSBEMesl \H ocH3 CF3 95
yl i denenet hyl ] - 2- net hoxy- phenoxy}-3- ~&, S O
tr| P'dmet hyl - B&zonitrile CN_ 0 B~ N H i CF3
4- | uoro-4-J2-(2-fluoro-eth no /I\S 96 -

OHg” 0x0- 4%t hi azol -® yl i dene N
phenbxy}-3-trift Ret hyl méenzonitﬁle (fl?\‘\ O FF >\\X
_~NH F CF3 4-{ -(2, 2-Di fl uor o- etvhyl ani no) - 4-
0x0-4Ht hi azol -5-yl irBenenet hyl ] -2- NS O |
f1 uor o- phenoxy}-3lltrifl uoronethyl- CN benzonitrile 6
N=~ N N NHF CF3 4-{2-Fluoro-4-[4-o0xo0-2-(2 98
[1,2,4]triazol-1-yl-ethylam no)-4H N\ O\

t hi azol -5-Yl idenenethVYl]-phenoxY}-3 -

R
S R2 R7S 2
&
)& o Rs R;Y Fx ° Rs
X 7 N
HN “
DN Ry Ry @ Ry Rs
d 0
VI vil

ReRsN Rz
% N
NS
(2) R4 R,
o}

I
The compounds of Formula (I), wherein X, R4, Ry, R3, R4 Rsand Rg are

defined as in Formula I, may be synthesized as outlined by the general synthetic
route illustrated in Scheme 1. Treatment of an appropriate hydoxybenzaldehyde Il
and aryl fluoride Ill, both of which are either commercially available or can be made
from commercially available starting materials, with a base such as K,CO3, Cs,COs3.
NaH, and the like, in a solvent such as NMP, DMF, THF, and the like, at a
temperature preferably between 25-150°C can provide the phenoxyaldehyde IV.
Knoevenagel reaction of aldehyde IV with a suitably compound of formula V in the
presence of a catalytic amount of base such as piperidine and an acid such as
benzoic acid can provide compound VI. The Knoevenagel reaction is typically
performed in an aprotic solvent such as toluene at a temperature preferably between
100-200°C. The reaction between aldehyde IV and rhodanine V may also be
performed with a base such as sodium acetate in a solvent such as acetonitrile at a
temperature preferably between 50-150°C, or in the presence of ammonium acetate
in acetic acid at a temperature preferably between 50-150°C. The compound of
formula VI is reacted with a compound of formula R7Y, wherein R7 is a suitably
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CN trifluoronethyl-benzonitrile O 0 H N~
4- (2-Fluoro-4-{4-oxo-2-[2-(3-0xo NH F CF3 99 pi pe

WO 2081093yl ) - et hyl am no] - 4Ht hi azol - ~\ PCT/US2008/056029
5-yl i denenet hyl } - phenoxy)-3- N O

selecled ok T ASMENT S (SRS E tha . /08 Y. adtatty
selecféool%a(/% g@&pléh}:h %VSQE’IYB?W Rf&y’ra‘lé' r@g@i‘ate and the like, a known

hi azol - [ denemslze% henoxy
Comppuhﬂlwmommumgdl prepaasby knwn rmet ods, lnthmpmcema base

such %g% ! %?%Wblﬁlggglagﬁﬁng]hwﬂﬁ%r%%aﬁw solbEnt dc I@IeE)(ﬁ, DCM,

5  THF,tdhidareliike; ¥ &4 eenesmitdre drefhaboetwden ©5-80°C, to ¥|eld the
trifluoromethyl-benzonitrile ~48 WO 2008/ 10973

corresanding 6oBPesnd 2d forompa ML 4- [ 2- (3- Hyd roxy- pi peri d

et a WS afptopifie amne RfgiH Ip goivent such as

acetdmﬁhleoMeCDIHeIMW}ar@- thei ||fkbuar atehpgtlaturegmrztenablyidetwédh 26-

o 2-Fl uoro-4-[2- ﬁagroxyplperldln-NF
180 Q:Pﬁ”ﬁ v@e;ﬂommuafééozt OFWP d--5"~/ s o
10 yl i denenet hyl ] - phenoxy} - 3-
Scheme 2

Z Ra
/E:[ base o Rs
- JORD! :
OHC Ri 2 OHC Ry Ry >\\
Vil HO Rs3 X
v HN »)
R4

R
S R RsS 2
(E)
)N 0 Ry R7Y Fx ° Ra
X 7 N
HN — o
2N R Ry @ Ry Ry
3 o

R6R5N
_—

15 Compound of formula (I) wherein X, R1, Rz, Rs, R4, Rs and Re are defined as in
Formula I, may be prepared according to the process outlined in Scheme 2.
Treatment of an appropriate benzaldehyde VIIl, wherein Z is a suitable leaving group
such as F, Br, |, triflate, and the like, with a suitable phenol IX, both of which are

either commercially available or can be made from commercially available starting
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N trifluoronethyl-benzonitrile CNO \ ~~NH F o cF3
4-(2-Fluoro-4-{2-[2-(4-methyl- N~s | 1 104 pipe

w0 am8negr3yl ) - et hyl am no] - 4- oxo- 4H CN PCT/US2008/056029
t hi azol - 5-yl i denenet hyI }-phenoxy)-3- 0

mateﬂéllé;\llvktglaﬂtg%gh%] y Zae% | g{r g%{@&g%ﬁ@%%ﬁ? solvent such
as NNAPPEIMIZI THE, arvd ﬁheeﬁkréy|a@H‘t8%ef‘é‘ﬂuFé‘b@¥é\*ablyﬁ%tween 25-180°C can

5-yli denenet hyl } - phenoxy) -
provide itfe¢ plerorya h.ydedyod(rtqevegaQQ@@cmn of aldehyde IV with a

swtatﬂ]ﬁ&r%r{)&gu(ng q%ano%% \%h"}]{ﬂﬁu@%g%ﬁ%ehy a ﬁ'ﬁltafngg Tmount ofGDase such

e Bndidnysi@ bbh@éqd 2ol h ipd\ ay¥WIi Crh
as plgéﬁc"lib‘l CRI gﬁyN:le bh a2 enZolt! dci@zah ipfb\i€e SoAHORAYWII CThe

Knoex(e@@g%eﬁ@t@l W-tYFZIlC@%pQﬁ(Pr(TlQ‘Ii iNean ap@iticsoiyentsych @s toluene at

a terr%e\‘ Ee%f% q%;w Bﬁ&/vegem&@%ﬁc;mg réhction between aldehyde IV

and d $Lu|fdblIJ@conmpbbmdj ol foraratéd Mmbge alsSA\b® péEokia NGB/ 40838 uch as
PCT/ US2008/ 056029 N=N HN ~
sodiu poetar], by 3 SQVent guahl 2s [a@qtgntt@l@ragzaoqeﬁgoerﬁtugp@rqugany between

50-180°6E bR heWFeBOh cébt AhAim>icetate in acetic acid at a temperature
preferably between 50-150°C. The compound of formula VI is reacted with a
compound of formula R7Y, wherein Ry is a suitably selected alkyl such as methyl,
ethyl, isopropyl, and the like, and Y, a suitably selected leaving group such as Cl, Br,
I, tosylate, mesylate, and the like, a known compound or compound prepared by
known methods, in the presence of a base such as K,COs3;, EtsN, DIEA, and the like,
in an organic solvent such as MeOH, DCM, THF, and the like, at a temperature
preferably between 25-80°C, to yield the corresponding compound of formula
Vil.Treatment of VIl with an appropriate amine RsRsNH in a solvent such as
acetonitrile, MeOH, DMF, and the like, at a temperature preferably between 25-

150°C can provide compounds of Formula (1).
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3-tri fluoronethyl - ben onitrile HO 4-(2-Fldoro-4-{2-]

1-P2vhyd roxy-ethyl)- ONXNH F O\ CF3 112 pi pé&!

ridi n-4-yl am no] - 4- oxo- 4H-t hi azol - ~S

5-yl i denenet hyl } - phenoxy) - 3- O CN R,

tri et hyl - tk?efhzonltrlle
1- 3- Met hoxy- 4 (4-
OHC R4 Ry ReRsN
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N)/)
Rq X
I 0
RGR(5)N Ra
2 0 Rs
sYsa e
DX R, R,
0

The compounds of Formula (l), wherein X'is S, and R4, Rz, R3, R4, Rs and Re
are defined as in Formula I, may alternatively be synthesized as outlined by the
general synthetic route illustrated in Scheme 3. Accordingly, a suitable compound of
formula V, a known compound or compound prepared by known methods, is reacted
with a compound of formula R7Y, wherein R; is a suitably selected alkyl such as
methyl, ethyl, isopropyl, and the like, and Y, a suitably selected leaving group such
as Cl, Br, |, tosylate, mesylate, and the like, a known compound or compound
prepared by known methods, in the presence of a base such as KoCOs, Ets3N,
DIPEA, and the like, in an organic solvent such as MeOH, DCM, THF, and the like,
at a temperature preferably between 25-80°C, to yield the corresponding compound
of formula X. Treatment of X with an appropriate amine RsRsNH in a solvent such as
acetonitrile, MeOH, DMF, and the like, at a temperature preferably between 25-
150°C can provide compounds of Formula XI. Treatment of an appropriate
hydoxybenzaldehyde Il and aryl fluoride Ill, both of which are either commercially
available or can be made from commercially available starting materials, with a base
such as KoCO3, Cs2CO3 NaH, and the like, in a solvent such as NMP, DMF, THF,
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phenoxy) - benzyl i dene] - 4-0x0-4,5 S O 1 \

waledopdow3t hi azol - 2-yl } - pi peri dine-4- \ / car boRgT/U82008/056029
aci d methyl ester 0 0 50 WD 2008/ 109737

and th% (ieuﬁq Q0 /rr?q%&%[g p%graihﬁ be weén 2)5_| 1%% 60% ;?row% thg

hen@kﬁ%l&é’ﬂ'i pjzol -5-ylidenenethyl ]-2- ne
P t hoxy- p%de@noxy} 3-trifluoromethyl- Nt- S I ODb"r \ NH2

befeerenagee@ctpn _@iahmmdwév hgtya $u[talblys>cong)o¢mda)a‘dormulaXI
in the\'\%ﬁ%"ﬁ81%§t%ﬁﬁ]'¥5“€%@§ga§?{@ﬁ%ey%@% E)lrf)'e%lne and an aC|d such as

benzéitiddidesa® prRIViNe chepoantser F&rﬁul@ (f?" The Knoevenagel reaction is
4- (4- Cyano-2-trifl uoromnet

typlcqjlygcmy&ygnegi injanorryobe selyentiswe) a&¥QiN%De Rt & ternpenatigre, preferably
bem%%lf’?jgﬂ&-%bgbo@d_lﬁ'e%glst‘ & Bhinrehibahigs A7 aM C&1iR8KYEdrfipound of
formula Xl may also be performed with a base such as sodium acetate in a solvent
such as acetonitrile at a temperature preferably between 50-150°C, or in the
presence of ammonium acetate in acetic acid at a temperature preferably between
50-150°C.

Scheme 4
R,

z
OHC R Ry /CE ReRsN
OHC R R @)
Vil HO Rs ! N N)/\X
v W)
R, XI

IX ©
RsRsN Ry
©
)/\x © Rs
N N
@ R, R,
o}

|

Compounds of formula (I) wherein X, R1, R2, R3, R4 Rsand Rg are defined as
in Formula |, may be alternatively prepared according to the process outlined in
Scheme 4. Treatment of an appropriate benzaldehyde VIII, wherein Z is a suitable
leaving group such as F, Br, |, triflate, and the like, with a suitable phenol IX, both of
which are either commercially available or can be made from commercially available
starting materials, with a base such as KoCO3;, Cs,CO3 NaH, and the like, in a
solvent such as NMP, DMF, THF, and the like, at a temperature preferably between
25-180°C can provide the phenoxyaldehyde IV. Knoevenagel reaction of aldehyde IV
with a suitably compound of formula Xl in the presence of a catalytic amount of base
such as piperidine and an acid such as benzoic acid can provide compounds of

Formula (). The Knoevenagel reaction is typically performed in an aprotic solvent
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HOG CF 3 O3 117 (2,4-bis-trifluoronethyl-phenoxy)-3

N -S I I \ nethoxy-benzylidene]-thiazol-4-one CF3 0
W@2@BI109785- [ 4- ( 2-1sopr opyI phenoxy) - PCT/US2008/056029

benzyl i dene] - 4- oxo0-4,5-d i hydro N 118

sueh Rt Z't%'z%w%%?%t'u‘f’%%gé”r@&iwg Mesri 19 Grabrgeaction
betwé%l?ﬁl@ié}@/dé’w%Mb'éj%l%u;ﬂc@r’ﬁﬁoéné oNfcﬂl\’@lﬁfF m'lél;ﬁalgb be performed

hydro-t hi azol - 2-yl }-"azet | di ne- 3-
with @basmych s godiny asetaDircd 8e/ve0HIaan mpelgmo@/ a15a3029

oG RS0y TR & R MRS RS0 BhofR L cetat
in aciciacd @it @M@tﬂp@%t@r@'ﬁt&@@blﬁ@e%eln 501881C.i x or
conmbi natorial synthetic nethods. Schenes 1 -4

descri be suggested synthetic routes. Using the

£ schene, the guidelines below, and the exanples, a
ﬂ}spi?—%on of skill in the art may devel op anal ogous or

simlar nmethods for a given conmpound that is within
the invention. These nethods are representative of

GenerakbPrgcrdivei A: Asobiiieon, ofan %mr@pri@lle Abstituteed beoraidebyde (1.65
0. 1083, mtika Eahl Fubge TilenrIReh B ARG 075 s Wi ffiep win

K,COane. 8375!; rad 72 @eRnbB! and RYmMreaw a9 hebted v HfXoisbatksat 80°C for
enanti oners. Were the_conpounds possess two or nore

12 h. diver rgactiemmw@scoolatio i yansdeartitiengd b?t\’\@ﬁnslt:-t%c and H20. The
orgaf: HBSE RN o a1y () MRS SO Ly concentat i
vacud) ISiked gelncrgomgagraphy (EtOAc/hexanes) afforded the pure product.

General Procedure B: 2-Amino-thiazol-4-one (2.55 g, 21.79 mmol) and aldehyde
from Procedure A (21.79 mmol) were dissolved in toluene (150 mL) and treated with
benzoic acid (3.27 mmol) and piperidine (2.83 mmol). The flask was equipped with a
Dean-Stark trap, and the reaction was refluxed in a 130°C oil bath for 12 h. After
cooling to RT, the product was collected by filtration and triturated with hexanes to
afford a pure product.

General Procedure C: To a mixture of 2-Amino-thiazol-4-one (117 mg, 1.0 mmol)
and aldehyde from Procedure A (1.0 mmol) was added acetic acid (1.0 mL) and
NH4OAc (2.0 mmol). The suspension was heated at 100°C (aluminum heating block)
for 2 h. The product was collected by filtration, washed with water and triturated with
EtOAc/hexanes to afford a pure product.

Example 1

4-[4-(2-Amino-4-0x0-4H-thiazol-5-ylidenemethyl)-2-methoxy-phenoxy]-3-

trifluoromethyl-benzonitrile
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to m xtures of stereoisoners, these isoners may be
separated by conventional techniques such as

w@e@paresi ve chromat ography. The conpounds nmayP@EUS2008/056029
prepared in racemc formor as individual enantiomers
or diasteroners by either éﬁre03850|f|c synt hesi s or
by resol ution. TH&Nconmpounds fay, jfbr exanple, be
resolved into theiry, Swanti oners or

[ such as the

yGalt formation
with an optically &tive base, followed by fractional
crystallization and regeneration of the free acid. The
conmpounds may al so be resolved by formation of

A s te(@eledremyie- methmlyepfmrmxyaﬁitdﬁsororﬁeihwdymtobjtriIe was prepared

TR0 SrPEIRAT R PE R By i
f@‘%&éé’cﬁﬁe%” {Kdoahz%@ g JHHS 8ldd (tn*?% H) 7.68 (dd,
under st ood t at a st er'eol so cem’'c mx

ditéb1 2b8emMdB M, @ENNELOI(d, 1H$,<ﬁ”r§5 $d, Hi)y 38 (s, |3<b+)et(§/MS (miz)

t f it hi t f th

o R £ ERETERERE Cativ el 2266Fe O e

cryst alline forns for the conpounds may exi st as

pol ynor phs and as such are intended to be included in
Bt He4gResmino-#oxort til-dmazolsd- ywmetmemyl)s%mtmxw blrenoxy]-3-

Jm 8 beh i i ptted \alfl & erting tinzg'-4-one and 4-

I zfrﬁetﬁbﬁ h@h@i‘%@trﬁf@o@n@ﬂ%ﬁ@ﬁ@@rﬂﬂﬂé@c&@d|ng to
2 08/ 10 737 PCT/ 56029 within the sco

t Kienerahvocedure Exdﬁbll\da% (460 HzeDcﬂé&@rd@e@w@r(BaeN Hg, 8.74 (bs,

LR Az G B nedTRES 1. 6%&%%224 &93‘15}9023% @ THy, 7.24

t ad,0/1), 658 @ACING B8, BAFIC MBI AIVeal £20.0886H 3F3N;03S,

according to simlar routes. The disclosed conpounds
arft@0B8f ul as pharmaceutical agents as descri bed
herein. Abbreviations ms useful herein

i nclude: AIBN (2,2 Azogégﬁﬁégﬂ?yronitrile) 10 Boc
(tent butyl carbanate) BOP

(Benzotrlazol

0 -thia
(Dii sobutyl al Umd@ﬁd}ﬁ'%‘ &‘?I)oro benzonitrile

hosphoni um
methoxy-

H,N OCHj4 Cl
0
N/ S
= CN
0

A. 4-(2-Chloro-4-cyanophenoxy)-3-methoxybenzaldehyde was prepared from
vanillin and 3-Chloro-4-fluorobenzonitrile following General Procedure A. 'H
NMR (400 Hz, CDCl3) §9.95 (s, 1H), 7.76 (d, 1H), 7.56 (br s, 1H), 7.50 (d,
1H), 7.45 (br d, 1H), 7.15 (d, 1H), 6.78 (d, 1H), 3.90 (s, 3H).

B. 4-[4-(2-Amino-4-0x0-4H-thiazol-5-ylidenemethyl)-2-methoxy-phenoxy]-3-
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15 DCM (D chl oronet hane) DI EA (Dii sopropyl et hyl am ne)
DVAP (4- (di met hyl am no) pyridine) DM (Ethylene glycol

walovstiboyB7 et her) DMF (di met hyl f or mam de) 20 DMPIIUS2008/056029

(1, 3-Di net hyl -3,4,5,6-tetrahydro-2(1H)-pyrim di none)

t h | f EDC . o
kogéme %Wﬁ%mq%ﬁ%esémm URiP9 2 AinOsiRAR AR N AR
dr@ﬁo&WBQﬁéﬂhbxgb@ﬁﬂdé}Wd%%do%|H§ to General
hydrochl or| de) E Et OAc (et hyl acetate) h
oPrmec(unelB(lsl)mlvlmnoo Hz DMSO _d6) 59. 47 (bs, NH), 9.21 (bs, NH),

DR oY A7k 1 LR P35 oo,

(l’ﬂPP)aesf%wa @hs’swgf(@re@)e)_c?vl&?@l@%z [M+1] 386(0 (calculated for

(1- Hydr oxybenZot r i aZol € nonohydr at e
pCasdsCdNIQfyidBocdt)oat ogr aphy with rmss spectromst er)
LDA (Lithiumdiisopropylam de) LHVDS (lithium
hexanet hyl disilazide) 53 WO 2008/109737

PCT/ US2008/ 056029 Me ( rmidiple 3£0H (et hyl al cohol )
My (mlligramy MOM (Methoxymethyl ) 5 NaHVDS (sodium
hexamet hyl disilazide) NaQBu (SOdI um tert-but oxi de)

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

trifluoromethylbenzonitrile was prepared from 3-Chloro-4-
hydroxybenzaldehyde and 4-fluoro-3-trifluoromethylbenzonitrile following
General Procedure A. "H NMR (400 MHz, CDCl3) 5 9.99 (s, 1H), 8.06 (d, J =
1.96 Hz), 8.02 (d, J = 1.96 Hz, 1H), 7.87 (dd, J = 8.22 and 1.96 Hz, 1H), 7.76
(dd, J=8.61 and 1.96 Hz, 1H), 7.27 (d, J = 8.61 Hz, 1H), 6.82 (d, J = 8.61 Hz,
1H).

. 4-[2-Chloro-4-(2-imino-4-oxo-thiazolidin-5-ylidenemethyl)-phenoxy]-3-

trifluoromethyl-benzonitrile was prepared using 2-amino-thiazol-4-one and 4-
[2-Chloro-4-(2,4-dioxo-thiazolidin-5-ylidenemethyl)-phenoxy]-3-
trifluoromethylbenzonitrile according to General Procedure C. "H NMR (400
MHz, DMSO-d6) 6 9.56 (br, 1H), 9.24 (br, 1H), 8.40 (d, J = 1.56 Hz, 1H), 8.08
(dd, J=8.6 and 1.95 Hz, 1H), 7.90 (d, J = 1.96 Hz, 1H), 7.65 (d, J = 2.35 Hz,
1H), 7.63 (s, 1H), 7.50 (d, J = 8.61 Hz, 1H), 7.07 (d, J = 8.61 Hz, 1H). LC/MS
(m/z) [M+1]" 424.2 (calculated for C1gH1oCIF3N30,S 424.0).
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phenoxy]-naphthalene-1-carbonitrile

H,N F ‘
o)
X CN
o)

A. 4-(2-Fluoro-4-formyl-phenoxy)-naphthalene-1-carbonitrile was prepared from

3-Fluoro-4-hydroxybenzaldehyde and 4-Fluoro-naphthalene-1-carbonitrile
following General Procedure A. '"H NMR (400 MHz, CDCl3) 6 9.99 (d, J = 1.95
Hz, 1H), 8.38 (d, J = 8.6 Hz, 1H), 8.27 (d, J = 8.6 Hz, 1H), 7.77-7.84 (3H),
7.69-7.74 (2H), 7.29 (d, J=7.43 Hz, 1H), 6.83 (d, J = 7.83 Hz, 1H).

B. 4-[2-Fluoro-4-(2-imino-4-oxo-thiazolidin-5-ylidenemethyl)-phenoxy]-
naphthalene-1-carbonitrile was prepared using 2-amino-thiazol-4-one and 4-
(2-Fluoro-4-formyl-phenoxy)-naphthalene-1-carbonitrile following General
Procedure C. 'H NMR (400 MHz, DMSO-d6) & 9.54 (br, 1H), 9.25 (br, 1H),
8.42 (d, J = 8.21 Hz, 1H), 8.15 (d, J = 8.21 Hz, 1H), 8.08 (d, J = 7.82 Hz, 1H),
7.91 (m, 1H), 7.81 (m, 1H), 7.7 (dd, J = 12.13 and 2.34 Hz, 1H), 7.64 (s, 1H),
7.49-7.57 (2H), 6.93 (d, J = 7.83 Hz, 1H). LC/MS (m/z) [M+1]" 390.2
(calculated for C21H13FN3sO2S 390.1).

Example 5

4-[2-Methoxy-4-(2-morpholin-4-yl-4-0xo0-4H-thiazol-5-ylidenemethyl)-

phenoxy]-3-trifluoromethyl-benzonitrile
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The conpounds of Formula (1), wherein X, Rl, R2, R3,
R4, R5 and R6 are defined as in Fornula I, nmay be

waymshesszed as outlined by the general synthePCT/US2008/056029

route illustrated in Schene 1. Treatnent of an
appropri ate hydoxybenzal dehyde Il and aryl fluoride
[11, both of whi e either comercially avail abl e
or can be nade KL_ comergdial |y @gvail able starting
materials, with a b e such| asHK2Q03, Cs2CO3, NaH
and the like, in a i MP, DMF, THF, and
the like, at a tenp bet ween 25-150C
T %Y Knoevenagel
reaction of aldehyde IV with a suitably conpound of
formula Vin the presence of a catalytic anount of
base such as piperidine and an acid such as benzoic

Aalrld-la oy s texesniuedMAZolite> KieRRRMeIG¥) -Reaex Y lodr
'?r/ﬁdb%%myl beg%,f”gﬂged in an aprotic solvent such as

toluene at "a tenperature preferably between 100-200C.
The redteitidle dmtlpmmnj wbdemmedwsmgjrhouadm ared ¥-(Aeyormyl-2-
ase such as

2 ey PReBSu L o lhar BRI pfrardRe g Beneral
t SO RUEES P IGi gﬁry}o&’HE%D@w a5é)3429|§ NIQ§, 7.88 t&e 1H), 7.68

presence of anmoni acetate in ac c acid a

t ¢aghert), dred (& dHyy ABBy(mhS&Hypeé 7 75@; 150,3.83 s, &Ifb)rpound
of formula VI is reacted with a conmpound of fornmula
R7Y, wherein R7 is a suitably 55 WD 2008/ 109737

B P@/z%@ﬁﬁ&&%@ﬂﬁ%m ﬁ§u/%tﬁq @)&dﬁ&H tﬁ}é%B/-é%th@h&%bth yi)-

hyl , i sopropyl, d&nd e, d, aswta 'y
s@hé@@é}d%fafluor@ﬂgm&peemtrlé@ CI Br, |, tosylate,

e 2 SO TA a2 PR ﬁ-tﬁ rofhaxe

S Vﬁdﬂ’er@n&%?%heﬁbﬁ %@h@%reﬁ@%)ﬂiﬂ)@nlzbh&ge I(BO(?(lf’ngP glor:) hi‘mol) in

sol vent such and the i
t el (anily)evas éd@@(é@HBD% mde Rndshe solution W@Seh@latﬁﬁéo 40°C in
CAnT AR AdafATBRIRPENT ATUbReN fvas ERREUIERLA 9] vacuo to

an appropriatée am ne n-a solven

a%nffoftﬁﬂ'ieogﬁrbtmtﬂ éH MIHQ‘(AO@N"FZ @DAl,Y b7 .97 kss, 1), .68 (dd, 1H),
ﬁr ature preferabl é bet ween 25- 1800C can provi de

End&l)of TEdrmaARA. 177 (d1dH3cHORds 23k 2.95 5.588e O R

C. 4-[2-Methoxy-4-(2-morpholin-4-yl-4-oxo-4H-thiazol-5-ylidenemethyl)-

phenoxy]-3-trifluoromethyl-benzonitrile

A solution of 4-[2-Methoxy-4-(2-methylsulfanyl-4-oxo-4H-thiazol-5-
ylidenemethyl)-phenoxy]-3-trifluoromethyl-benzonitrile (88 mg, 0.2 mmol) in
CH3CN (1 mL) was treated with morpholine (0.4 mmol) and heated to 60°C in
an aluminum heating block for 10 h. The solvent was removed in vacuo and
the crude reaction mixture was purified by silica gel chromatography
(EtOAC/CH,CIy) to afford the title compound. "H NMR (400 Hz, CDCl3) §7.95
(d, 1H), 7.79 (s, 1H), 7.66 (dd, 1H), 7.19 (m, 3H), 6.76 (d, 1H), 4.10 (m, 2H),
3.84 (m, 4H), 3.78 (s, 3H), 3.64 (m, 2H); LC/MS (m/z) [M+1]" 490.3
(calculated for Co3H19F3sN304S, 490.47).
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formula (1) wherein X, Rl, R2, R3, R4, R5 and R6 are

3 OCl aRLRZI 1/ VIII HOR3 OHC R1 R4 HN~--X |V
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defined as in Fornmula |, may be prepared according to
the process outlined ingSghf ‘3% Treat ment of an
appropri ate benzal dehyde VI I vvherei nZis a suitable

Ieawng group such as F, Br, I, triflate, and the
- P

CoNMer Ci al I ypnuﬁbk@hhanﬂu@%mhﬁ%m&ﬂwel09737

PCT/ US2008/ 056029 materrals, wth a base such as
K2COB, Cs2COB8, NaH, and the Iike, in a solvent such
as NWP, DWF, THF, yand the like, at a tenperature
preferably betwe a_gﬁ 180C can provide the
phenoxyal dehyde | NKnoevenageI reagti on of al dehyde
IVwth a suitable ob.formula Vin the

presence of a catal t ose such 5 as
s benzoig,acid can

pi peridine and an a
provi de conpound VIO The

A. 4-[2-Fluoro-4-(4-oxo-2-thioxo-thiazolidin-5-ylidenemethyl)-phenoxy]-3-

trifluoromethyl-benzonitrile was prepared using rhodanine and 4-(2-Fluoro-4-
formyl-phenoxy)-3-trifluoromethyl-benzonitrile according the General
Procedure B. "H NMR (400 Hz, DMSO-ds) 58.41 (d, 1H), 8.11 (dd, 1H), 7.76
(d, 1H), 7.67 (s, 1H), 7.51 (m, 2H), 7.23 (d, 1H).

. 4-[2-Fluoro-4-(2-methylsulfanyl-4-oxo-4H-thiazol-5-ylidenemethyl)-phenoxy]-

3-trifluoromethyl-benzonitrile was prepared using 4-[2-Fluoro-4-(4-oxo-2-
thioxo-thiazolidin-5-ylidenemethyl)-phenoxy]-3-trifluoromethyl-benzonitrile as
described in Example 5B. "H NMR (400 Hz, DMSO-ds) 68.01 (bs, 1H), 7.80
(s, 1H), 7.75 (dd, 1H), 7.40 (m, 2H), 7.30 (d, 1H), 6.91 (d, 1H), 2.85 (s, 3H).

. 4-[2-Fluoro-4-(2-morpholin-4-yl-4-oxo-4H-thiazol-5-ylidenemethyl)-phenoxy]-
3-trifluoromethyl-benzonitrile was prepared using 4-[2-Fluoro-4-(2-
methylsulfanyl-4-oxo-4H-thiazol-5-ylidenemethyl)-phenoxy]-3-trifluoromethyl-
benzonitrile and morpholine as described in Example 5C. "H NMR (400 Hz,
DMSO-dg) 68.40 (bs, 1H), 8.10 (d, 1H), 7.74 (d, 1H), 7.69 (s, 1H), 7.55 (m,
2H), 7.18 (d, 1H), 3.92 (bs, 2H), 3.71 (m, 6H); LC/MS (m/z) [M+1]" 478.2
(calculated for C2ooH16F4N3O3sS, 478.43).
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Knoevenagel reaction is typically perforned in an

aprotic solvent such as toluene at a tenperature
w@e@BaoEbi y bet ween 100- 200C. The reacti on bet WEENS2008/056029

al dehyde 1V and a suitable conpound of fornmula V may

al so be perforned with base, such as sodium acetate

in a solvent such as ac%’fﬁﬂ‘?ﬁ e at a tenperature

preferably between 10 50-150C, or in the presence of

anmmoni um acet ate in acetl C aci d at a tenperature

isre
IS a Stteab cret—ar Ky 1A i

5 |sopropyl and the like, and Y, a suitably sel ect ed
| eavi ng group such as A, Br, |, tosylate, nesylate,
and the like, a I% own corrpound or conpound prepared by
15 known net hods, | the presence of a base such as
K2CO3, Et3N, DI nd the ddHke, @M} an organic

sol vent such as MeOW,

t enperature mﬂerb@b
correspondi ng conpo
VIl with an appropwgate am ne R5R6NH a sol vent such
as acetonitrile, OH, DMF, and the like, at a
tenperature preferably bet ween 25 20 150C can provide

f F 7 WO 20 097
DB a s dessobad inEalivla 36 cxopst RERBRMElpiperpzine was
1
used I ek ofFEBEBRAY X %NMNT%%‘%MNI%itgcﬁgéig@gh P R, 1H),
10 7.60 (dd, XH)RA.181(m,@H), 7.09 (bs, 1H), 6.70 (d, 1H) 208 (bs, 2H), 3.74 (s, 3H),
3.63 (bs, 2H), 2.55 (bs, 2H), 2.34 (s, 2H); LC/MS (m/z) [M+1]* 503.4 (calculated for

Co4H20F3N4O3S, 503.51).

HFo adthelike, at a
en to yield the
#HTreat ment of

Example 8
15
4-{2-Fluoro-4-[2-(4-methyl-piperazin-1-yl)-4-oxo0-4H-thiazol-5-ylidenemethyl]-
henoxy}-3-trifluoromethyl-benzonitrile
\N
&‘,\? F CFs
s¥east
= CN
O
20

Prepared as described in Example 6¢ except that N-methylpiperazine was

used in place of morpholine. 'H NMR (400 MHz, CDCl3) 6 7.93 (d, 1H), 7.68 (dd,

1H), 7.67 (s, 1H), 7.33 (m, 2H), 7.20 (m, 1H), 6.84 (d, 1H), 4.04 (m, 1H), 3.60 (m,

25 1H), 3.00 (m, 1H), 2.50 (m, 3H), 2.30 (s, 3H), 2.22 (m, 1H), 1.55 (m, 1H); LC/MS
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1l RBRSN ) R2 (E\ O\ RB N~ X (z RL Ra OS5 The

conpounds of Fornula (1), wherein Xis S and Rl, R2,
WR30sRdy73RS and R6 are defined as in Fornul a PCT/IB2008/056029

alternatively be synthesized as outlined by the

i) {FE oG TR eled B iB afo T fok i a v, o

known compound or conpound prepared by known mnet hods,
is reacted 10 with a conpound of fornmula RAY, wherein
R7 is a suitably sel ect d&kahRlg9such as nethyl,
ethyl, isopropyl, and the like, and Y, a suitably

sel ected | eaving group such as C, Br, |, tosylate,

5 49as(?- ey €loprogy latino-4Rx o34 H ATdr ol Fpdee e tHAR AHBthoxy-
prepared by known nethods, 1n the presence of a base
such as k2coRhepoxy-3-trifloorometlavi-benzonitrilei n an
organi ¢ solvent such as MeCH, DCM THF, and the li ke,

15 at a tenperature preferably between 25-80C to
yield the corres n I ng conBQHnd @ﬁ formul a X
Treatment of X {ate[dan ne RSR6NH in a
sol vent such as DM, and the
like, at a tenperat gf ween 25- 1500C
can provi de conmpounds o . featment of an
appropriate hydoxyﬁénzaldehyde Il and aryl fluoride
I11, both of which are either commercially 20
avallable or can be nmade fromcomercially avail abl e
10 sPaepaned asedesaried in mxempie basxcepiibnt gyclepropglamine was used

i ple o Bt 209 RS kbl St L ACRREYER) (2U60, P e 7.67

(dd, THKe.28Y 1@ &BHey, 8iry 'I-F)f 3'8@3‘5)’39?@8@'%25%89@6@98 (m,
provi de the ’‘phenoxyal dehy Knoevenagel 'reaction
4H); b@/MSdéﬁ;/)dMﬂW %50 (aabulat%sﬂ)fqr CahpduhdOs$, 4@0.R8).axi
in the presence of a catal ytic anmount of base such as
pi peridine and an acid such as 5 benzoic acid can
15 provi de conmpounds of Fornmula (1). The Knoevenagel
reaction is

Example 10

4-[4-(2-Cyclopropylamino-4-oxo-4H-thiazol-5-ylidenemethyl)-2-fluoro-

henoxy]-3-trifluoromethyl-benzonitrile

20
>~nw F CF3
sWens)
X CN
0

Prepared as described in Example 6¢ except that cyclopropylamine was used
in place of morpholine. "H NMR (400 MHz, CDCl3) § 8.01 (d, 1H), 7.76-7.72 (m, 2H),
25 7.48-7.42 (m, 2H), 7.32-7.27 (m, 1H), 6.92 (d, 1H), 2.84 (m, 1H), 1.10-1.00 (m, 4H);
LC/MS (m/z) [M+1]" 448.1 (calculated for C21H14F4N30,S, 448.07).
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typically performed in an aprotic solvent such as

toluene at a tenperature preferably between 100-200C.
wadb@snessti on bet ween al dehyde 1V and a suit abPgT/US2008/056029

compound of fornula XI may al so be perfornmed with a

e S S AL P L5 BleladSecoraingly
as 0cBRriBEIM EQAmplE SOHY HeeAsiogriak ékqggﬁylféﬁ%-ﬁﬁgi@%el n

acetic acid at a tenperature preferad bet ween

interrsediatsnand gotirerfNRERs) (2 grnesate the desgedr®ORUCIT? / /

RGRSN | E)~ VIIIl HOR3 OHC R, RA N IVR4 OXl IX
RGREN R2 (E) OR3 N X (z RL R4 O 15 Conmpounds of

5 formula (1) wherein X, Rl, R2, R3, R4, R5 and R6 are
defined as in Fornula |, may be alternatively
prepared according to tF¥apwdedds outlined in Schene
4. Treatnent of an appropriate benzal dehyde VI,
wherein Z is a suitable |eaving group such as F, Br,
| A-@r{2-[(2¢BEmethgldrhind-etnyl)-mdthy Bamin o P4 oxopdd rtbiadol5-
both of which are either commercially avail able or .
c YHideaemelbytirgmetboxyrrhenexy) 3 Hiflupiameivdbenzopitrile

10 materials, with a base such as K2CO3, Cs2C03, NaH, and
the like, in a solvent such as NW, DM, THF, and the
li ke, at a tenperdture preferably between 25-180C can
provi de the phengXyal dehyde |V. Knoevenagel reaction
of aldehyde IV wth a suitably conpound of fornula Xl
in the preseneg”’of a cafhy yti@rsanount of base

O
s
AN

0]

CN

"H NMR (400 Hz, DMSO) 58.34 (d, 1H), 8.02 (dd, 1H), 7.70 (d, 1H), 7.54 (dd, 1H),
7.38 (dd, 1H), 7.32 (m, 1H), 6.90 (dd, 1H), 3.85 (t, 1H), 3.80 (d, 3H), 3.64 (t, 1H),

15 2.54 (m, 5H), 2.20 (d, 6H); LC/MS (m/z) [M+1]* 505.0 (calculated for Co4H23F3N403S,
504.53).

Example 12

20 4-(4-{2-[Bis-(2-hydroxy-ethyl)-amino]-4-oxo-4H-thiazol-5-ylidenemethyl}-2-
methoxy-phenoxy)-3-trifluoromethyl-benzonitrile

OH
HO J/
\LN OCH;  CFs
0
3
NN

0]

CN

25
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such as piperidine and an acid such as benzoic acid
can provi de conpounds of 25 Formula (1). The
wp@suearagel reaction is typically performed i PCEOS2008/056029
aprotic solvent 59 WD 2008/109737 PCT/ US2008/ 056029
such as toluene at a tenperature preferably between
100- 200C. The reacti on between al dehyde 1V and a
1 |z GOPe i
HNW@ (ﬁ@g Iéigzzalse s%zh as odllJLi?JbEche rg[‘%éf 2'?) oI ?/lgﬁt uﬁ’dm)’
4.10 652Iay;e4t.0(m|(m: AHg, AT64m, HelypeCANS (e py el 250§. 3 eblvatated for
50-15 | the presence of ammobni um acetate 5 in
C23H@gé@?$5%%'%'a tenperature preferably between
5 50-150C. Exanples 10 General Procedure A: A solution
of an appropriate substituted benzal dehyde (1.65 g,
10.86 mmol ) and aryl fl Esampde180.26 nmol) in DVF (15
m.) was treated with K2CO3 (2.83 g, 21.72 mmol), and
the m xture was heated in an oil bath at 80C for 12
4-{D-Métroxye4f4 iox0-24 %ﬁr@ﬁbﬁﬂatﬂaﬁﬂnQPdHPtWéidILBIyﬁdenemethyl]
bet ween Et CAc and O The organic ase was washed
with water (BRgnowy}- éd"ﬂv@romgmb%@mtm'@entrat ed in
10 15 vacuo. Silica gel chrontagraphy (EtOAc/ hexanes)
afforded the pure product. General Procedure B:
2- Am no-t hHu -4-one (2.55 g, 21.79 mol ) and
al dehyde f Neicedur @Ry 21.58 mol ) were di ssol ved
in tol uene (150 ni)g e@ted with benzoic acid
(3.27 mol ) and NJi perii (2mm|). The flask was
equi pped with a 20 De St ar k apcNnand the reaction
was refluxed in a@ 130C oil bath for 12 h. After
cooling to RT, the product was collected by filtration
and triturated with hexanes to afford a pure product.

1 I
N TaChY 7 Shi (1D, Tidl T 119 (my2H) 676 (0. 1h,

3.80 @, d&hyd20f (noraHPy, @cdar, 2H), 2 BOC(m‘mkH)) 2¥Es(nadite)d 1e2e{me1H);

15 Lomletieh Inan aeotbiel iR Rl featbat Mt AR O or 2.

The product was collected by filtration, washed with
water and triturated with EtOAc/hexanes to afford a
pure product. 30 Exanpl Example 14

4-[ 4- (2- Am no- 4- oxo- 4H-t hi azol -5-yl i denenet hyl ) - 2-neth
oxy- phenoxyl -3- trifluoronethyl-benzonitri |le 60
4-{2-Methoxy-4-[2-(1-methyl-piperidin-4-ylamino)-4-oxo-4H-thiazol-5-

20 ylidenemethyl]-phenoxy}-3-trifluoromethyl-benzonitrile
N
Q\NH OCHj4 CF3
) o)
N/ S
X CN
0]

"H NMR (400 Hz, CDCls) §7.95 (dd, 1H), 7.75 (d, 1H), 7.66 (m, 1H), 7.20 (s, 1H),

25 7.2 (m, 2H), 6.76 (t, 1H), 4.23 (m, 0.5H), 3.78 (d, 3H), 3.38 (M, 0.5H), 2.95 (d, 1H),
2.88 (d, 1H), 2.30 (d, 3H), 2.14 (m, 4H), 1.98 (m, 1H), 1.76 (m, 1H); LC/MS (m/z)
[M+1]" 517.4 (calculated for CasHasF3N4O5S, 516.54).
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WD 2008/ 109737 PCT/ US2008/ 056029 H2ZN OCH3 CF3 S I O

CN 0 A
wd2q08A608MNYy| - 2- met hoxy- phenoxy) - 3-tri fl uor omret PgT/URENZ/A56029
nitrile was prepared fromvanillin and

4-fluoro-3-trifluoronethyl benzonitrile foll ow ng
Ceneral 5 Procedure A. 1H NMR (400 Hz, CDC13) 810.00
(s, 1 H, 800 (m 1 H)Exz,,?‘ie@@d 1 H), 7.58-7.53
(m 2H), 7.29 (d, 1 : 7 : 3.83 (s, 3H);
L MS (m z) [I\/H]+ 322 1 (cal cul at ed for Cl6HL1

F 22,

airmsticiyal- e 2 tetrprvdra-ouran-faAmiRRk gy hiRaRl
5 OXy- phﬂrwe!rydmatlggﬂ] -phiehby ]r-erteilflnwrohfmnynbéﬁzémtm

prepared using am no- t I azol - 4-one and 4-

(4- For nyl - 2- met hoxy- phenoxy) - 3-tri fl uoronet hyl

-benzonitrile ording to General Procedure B. 1H

NVR (400 Hz, d6) 88. 9 s, , 8.74 (bs, NH),

8.32 (d, 1 H), Kdd, 2 7.65°(d, 1 H), 7.47 (d,

1H, 7.36 (d 1 /Kg24 04 1, 6.89 (d, 1 H),

3.88 (s, 3H); LU z) 1] +.0 (C19H13F3N303S,

15 420.38). Exanpl e/ff2 4~ 4=(2- Am Pho-@ oxo-4H-th

i azol -5-vl idenenet®yl) -2-nethoxy-

Dhenoxvl - 3-chl oro- benzonitrile 20 HZN OCH3 C NS | \

O\ CN 0 A

'H NMR((ZO@H;D@D@%%&%@DMOIX—M) 7B0&L heyhenzal, dehyresves1H),
rom vani
10 7.16 B0 gD 0TS () 4 o b 4o 21 Be33 6, 3bhi A GOCahIH 2.18 (m, 2H),

1.65 {_?Bﬁoflgﬁ%ﬁ%@ (@Hﬁﬁ%ﬁ&é@)%%?&é&gte&?@@ %ng f%@ cgsqq)s’bs.m).
7.45 (br d, 1 H), 7.15 (d, 1 H), 6.78 (d, 1 H), 3.
3 B.
23[4 |(_|)2 A no- 4- oxo- 4H EXPEURIE 16, y| i denenet hyl ) - 2- net h
oxy- phenoxy] - 3- 61

15  4-(4-{2-[4-(2-Hydroxy-ethyl)-piperazin-1-yl]-4-oxo-4H-thiazol-5-ylidenemethyl}-2-
methoxy-phenoxy)-3-trifluoromethyl-benzonitrile

)
& OCH3 CF;4

CN

20 'H NMR (400 Hz, CDCl3) §7.96 (d, 1H), 7.78 (s, 1H), 7.68 (dd, 1H), 7.20 (d, 2H),
7.16 (s, 1H), 6.78 (d, 1H), 4.12 (m, 2H), 3.82 (s, 3H), 3.70 (m, 4H), 2.70 (m, 6H);
LC/MS (m/z) [M+1]* 533.2 (calculated for CosH2sF3N404S, 532.54).

Example 17
25
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WD 2008/ 109737 PCT/ US2008/ 056029 chl oro-benzonitrile

was prepared using 2-am no-thiazol -4-one and 4-(2-
w@hiosna7d7 cyanophenoxy) - 3- net hoxybenzal dehyde BCT/UOSZN081056029

to General Procedure B. 1H NWR (400 Hz, DWVBO d6)

N 9.2
( o‘b'( &I‘e&ﬁbxy t%{fl ?§°]2I (Hyhdiin}_%(;ylrrbet%xl)r(%rhlnp]%-'l (tlalazgl -5-
H) , 351} Hhen@x?jl-s(tﬁﬂul:rb')netﬁylzﬁeﬁﬁon@H)e
LC/I\/S n12) [Mk 386. 07 (cal cul ated
C18H13Cl N303S, 386.82). Exan'pl e 3 10
4-[ 2- Chl or o-4-(2-'\m’ no- 4- oxo-thi azol i di n-5-ylideneneth
yl ) - phenoxyl -3«tri¥luoromethyl-benzonitrile H2ZN\ C
CF3 S1 \ O CN ¥ A
4-[ 2- Chl or 0- 4- (2, 4\ di oxo-t hi l'idin-5-ylidenenethyl)-

phenoxy]-3- trifl ucoNdmet hyl zonit Pil e was prepar ed

from 3-Chl oro-4- hyd be o) and

4-fluoro-3-trifluoroyethyl Zoni e foIIo ng

General Procedure A /J1H NVR(400 , 3) b 9.99
(s, 1 H, 8.06 (d, JO= 1.96 Hz), 8.02 (d J = 1.96

5 Hz, 1 H, 7.87 (dd, J = 8.22 and 1.96 Hz, 1 H), 7.76

.20 (dd, J =8.61 and 1.96 Hz, 1 H), 7.27 (d, J = 8.61
H NMR (400H)z, GDER) 0858 (¢ 184)66 44(bs, 1HY) 7.98.(d, TH), 772 (m, 3H),

7.38 {4 Hﬁl)@ﬁ‘}r éﬁ)ﬁgkﬂg‘ IR e (0,349, 5.02 (s, 2H), 3.82 (@, 3H);

LC/M@emﬂzyw@ﬂ]ﬁwl 2 W@ﬂeﬁﬁb} @zgm%m&)w &douwd)ng

2-am no-t hi azol - 4-one and 4-

[ 2- Chl oro-4-(2, 4-di oxo-thi azolldln 5-yl i denenet hyl) - ph
10 enoxy]-3 trifl uororretﬂpéw%g ikt rile according to

General Procedure C. 1 MHz, DVMSO d6) b 9.56

(br 1H) 924(br 1H) 840(d J:156Hz, 1H)

and 1.95 H) , (I
4- {21M961Q3&y-412f(|? methﬁx&( athyjaml@)ss qx9-4Hth)Z° ﬁ-md%emsthyll

H),750(d, 34 = 8.61 Hz,
1 . LO M P@gngﬁyfé tmﬁomﬁqﬁ 9% c'HﬂIgt ed for
ClSHlOCI F3N302S 424.0). 62 WO 2008/ 109737

PCT/ US2008/ 056029

O\/\NH OCHs CF3
Yo as
CN

15 O

'"H NMR (400 Hz, CDCl3) 67.97 (s, 1H), 7.80 (s, 1H), 7.67 (d, 1H), 7.18 (m, 3H), 6.78
(d, 1H), 3.92 (m, 1H), 3.80 (d, 3H), 3.62 (t, 2H), 3.42 (s, 3H), 3.36 (t, 2H); LC/MS
(mlz) [M+1]" 478.1 (calculated for CooH1gF3N304S, 477.46).
20
Example 19

4-(2-Methoxy-4-{4-ox0-2-[(pyridin-3-ylmethyl)-amino]-4H-thiazol-5-

ylidenemethyl}-phenoxy)-3-trifluoromethyl-benzonitrile
25
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Exanpl e 4

4-[ 2- Fl uor o-4-(2-i m no- 4-oxo-thiazolidin-5-ylideneneth
w@ kgos/1807phenoxyl - napht hal ene- 1-carbonitril e HUI/BSH0LN56029

N\ CN OA

4- (2-Fl uoro-4-fornyl - phenoxy) - napht hal ene-1 - car bon

itrile was pfepared from 10

3- Fl uor o- 4- h\ydpoxybenzal dehyde and

4- Fl uor o- napht hal ene- 1- car bonitrile follow ng General

Procedure A 1 CBC13) b 9.99 (d, J =

1.95 Hz, 1 H), & Hz, 1 H), 8.27 (d, J
8.6 Hz, 1 H), 7.69-7.74 (2H), 7.29
d,J:743Hz BN7.83 Hz, 1 H). 15

wo— 1

0]

4 [ 2- Fl uoro-4-(2-i m no-4-oxo-thiazolidin-5-ylideneneth
yl') - phenoxy] - naphthal ene-1-carbonitrile was prepared

H NMR@ oZH;artchgfgl) Waa@@ m42H§1€7 97"@d4‘rH% 7.80 Sm 2H), 7.68 (m, 1H),
| uor o-4-forny gﬂ(eno ) - napht hal ene-

7.34 Erﬁaﬂtibr? 1?(me3Hd»I6?S ag! Ae?Qa«(S 2bh)o¢ S8uUde 38); LIGIMPRT/2)

9 , 9.25 (br, 1 H),
> [M”g%ﬁ %'ﬁﬁy@%%%ﬁ%é@gmé ‘F@c? J=821H, 1
H, 8.08 (d, J = 7.82 Hz, 20 7.91 (m 1 H), 7.81
(m 1 H, 7.7 (dd, J—1213and234l—|z 1 H, 7.64
(s, 1 H, 7.49-7.57 (2Rxanmple20(d, J = 7.83 Hz, 1 H).
LCOMS (mz) [M+l 1+ 390.2 (calcul ated for
C21H13FN302S 390.1). Exanple 5 25
44}{2-Methmuy4 44{Bcova+RAnjrrokidiny -yi-etiyladtinb i bizthiaZolys-

0 hbdaneoTT b heks b S e s | °

N~S O 6 CN
[n
S

s

OCH;  CF;

CN

"H NMR (400 Hz, CDCl3) §7.96 (d, 1H), 7.74 (m, 1H), 7.52 (s, 1H), 7.20 (m, 1H),
15 7.05 (m, 2H), 6.89 (d, 1H), 3.80 (m, 5H), 2.86 (m, 2H), 2.70 (m, 3H), 2.60 (m, 1H),
1.85 (m, 4H); LC/MS (m/z) [M+1]* 517.2 (calculated for CasHzsFsN4OsS, 516.54).

Example 21

20 4-{2-Methoxy-4-[4-0x0-2-(3-0x0-piperazin-1-yl)-4H-thiazol-5-ylidenemethyl]-
phenoxy}-3-trifluoromethyl-benzonitrile
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10

15

20

0 A
4-[ 2- Met hoxy- 4- (4- oxo- 2-t hi oxo-thi azol i di n-5-ylidenene

wao boogl1)97phenoxy] - 3- trifl uoroneth yl-benzonit rPCEUS20081656029
title conpound was prepared using rhodani ne and

4- (4- Fornyl -
nmet hoxy- phe - -t rifl uoromnet hyI benzonitrile
accordi ng to aI Proegdur ecg, 1H NVR (400 Hz,

CDC13) 89.31 (bs NH) 7)98 ¢ bs 7.68 (dd, 1
H, 7.64 (s, 77(d 1 H, 3.83
(s 3H) . 1OB

4-[ 2- Met hoxy- 4- (% nmet hyIsquanyI 4%\5(0 4H t hi azol - 5-yl

i denenet hyl ) - phenoxy]-3-trifl uoronethyl-benzonitrile
To a solution of
(4-o0xo0-2-thi oxo-thiazolidin-5

4- h
'H N'V'R[ @99#@@%5@@%&9)&9? 694 E@rweﬁm ngleﬂmnT #pi(de1H),

) ) l
7.54 {%’%ﬁgnsé Ibogrg % {ég'(% 1 %?ﬂ?squﬁﬂ% oAd3h),
3.86 @l i), r3us0 K\@SGI-H)W@ 490 OnkZHpn_foSMSd(Fh/ﬁz){sMW]jrﬁOSz@@alculated for
C ent rat in vacuo to afford the product. 1H NWR
Czs'*v%@ﬁé,@%d@) 87.97 (bs, 1 H), 7.68 (dd, 1 H), 7.63
(s, 1 H, 7.17 (m 3H), 6.77 (d, 1 H, 3.08 (s, 3H),
2.95 (s, 3H. C
4- [ 2- Met hoxy- 4- ( 2- nor phBkampde 22- 4- oxo- 4Ht hi azol - 5-yl
i deneneth yl)- 20
phenoxy] -3-trifluoronethyl-benzonitrile A solution of
4-(2Meth &Ry Jaoquoﬁo@reng-laxb rfam'h ﬂygxl@mfialvlé.hhﬂﬂoiﬁfth.azol 5-
yl i denemnet hyl ) - phenoxy] - 3-tri fl uoronet h benzonitrile
(88 nuyliderremathyl}-phenoxgERHtrifluerpmetby beaz@rm-tmet h
nor pholine (0.4 mmol) and heated to 60C in an
al um num heating bl ock for 10 h. The sol vent was
renoved in v 0 and 25 the crude reaction mxture was
purified by |I ca gel chromatography (EtQAc/ CH2C12)
tl e conpound. 1H NMR (400 Hz, CDC13)
79 (s, 1 H, 7.66 (dd, 1 H), 7.19
, 4.10cAgm 2¢kF; 3.84 (m 4H),
2H) ; LC/dVS n12) [ MF1] + 490. 3

64 WO

to afford

87 95

(m 3H) 6 76 (d
3.78 (s, 3H), 3.64
(cal cul ated for C23l19¢%
2008/ 109737 PCT/ US2008

4-1 2- Fl uor o- 4- (2 nouohol|n I-4 0X0- Eﬁkthlazol 5-yli
denenet hyl) - 5 phenoxyl -3-t quoronethyI

-benzonitrile
'"H NMR (400 Hz, CDCls) §8.20 (bs, 1H), 7.96 (d, 1H), 7.76 (s, 1H), 7.66 (dd, 1H),
7.18 (m, 2H), 7.14 (d, 1H), 6.77 (d, 1H), 3.80 (s, 3H), 3.67 (m, 2H), 3.45 (m, 4H),
2.50 (t, 2H), 2.14 (m, 2H), 1.86 (m, 2H); LC/MS (m/z) [M+1]" 545.2 (calculated for
CasH23F3N4O4S, 544.55).

Example 23
4-(4-{2-[(2,3-Dihydroxy-propyl)-methyl-amino]-4-oxo-4H-thiazol-5-

ylidenemethyl}-2-methoxy-phenoxy)-3-trifluoromethyl-benzonitrile
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15

20

CONFCF3 NSIT A\ OI CN 0 A

4-[ 2- Fl uor o- 4- (4- oxo- 2-t hi oxo-t hi azol i di n-5-yl i denenet
whgiogApttenoxy] -3 10 trifl uoronet hyl - benzoni t ri PETAR08/056029

prepared using rhodani ne and 4-(2-Fl uoro- 4-

fornyl-phenoxy)-S-R{ifluoronethyl-benzonitrile

accordi ng the é}al Procedure B. 1H NMR (400 Hz,

DVSO- d6) 88.HPL ( Y H), 80&% dd,e 1 , 7.76 (d, 1

( H)
H, 7.67 (s, 1 H, N7.51 ( @,Q\fﬁzsw, 1 H. 15 B.
4- 2- Fl uor o- 4- ( 2- methy|
sul fanyl - 4- oxo- 4HNnhi b oI [i emet hyl ) - phenoxy] -
3-trifluoronethyl-benzonitY¥ile was pi®ared using

4-[2-Fl uoro-4-(4-0%b-2 th ioxo-th iazol idin -5-yl id

enenet hyl ) - phenoxy] - 3-trifluoronmethyl -benzonitrile as

described in Exanple 5B. 1H NVR (400 Hz, DMSO- d6)
'H N8 @00(His, CRCH) 57 B78d, 163, 7.16 K, 11), 7567 (b, 1H)Hy .207(d4aH),
7.15 (B 877 T 13 B 115y, $od B, TrfDs.e8 1821653 81, am),

= = 2 ' e M X j = [

300 g 15 Sh s S B M o S Rl B Bl NOsS,
507.48s prepared using 4-[2-Fluoro-4-(2 methyl sulfa

nyl - 4- oxo- 4H-t hi azol -5-ylid

enenet hyl ) - phenoxy] -3-trifluoronethyl - benzonitrile

and mor phol i ne as descr gRafhgle 24xanpl e 5C. 1H NWVR (400

Hz, 25 DMSO-d6) 88.40 (bs, 1H), 8.10 (d, 1 H, 7.74

(d, 7.69 (s, 1 H, 7.55 (m 2H), 7.18 (d, 1 H

1 I_l)a )
[ cafafinetleetda Bpyihe i Qidhilel i hiiabéts?
2008/ 1ﬂ9&&7erﬁ6$ﬁﬂﬁﬁﬁ@&b&gﬁ0&9iﬂdaramlithylzbenzonitrile
4-{2- Met hoxy-l\ff- [ 2- (4- et hyl

- pi perazin- -4-0x0-4H-th iazol -
5-yl i denenet\hyl} - phenoxy}-3-trifl uoromet hyl
-benzonitrile N N OCH3 CF3

OCH,4 CF4

Iy
O
N/ S
X CN
O

"H NMR (400 Hz, CDCls) §8.60 (m, 2H), 7.97 (d, 1H), 7.80 (d, 1H), 7.67 (dd, 1H),
7.36 (d, 1H), 7.28 (d, 1H), 7.20 (m, 2H), 7.13 (s, 1H), 6.76 (d, 1H), 4.90 (d, 1H), 4.65
(d, 1H), 3.80 (d, 3H); LC/MS (m/z) [M+1]* 511.1 (calculated for CasH17F3N4O3S,
510.49).

Example 25

4-{2-Methoxy-4-[4-ox0-2-(2-piperidin-1-yl-ethylamino)-4H-thiazol-5-

ylidenemethyl]-phenoxy}-3-trifluoromethyl-benzonitrile

74



N~S I \ OCN O Prepared as described in Exanple 5c
except that N-nethyl pi perazine was used in place of
woreooghad7’dne. 1 H NVR (400 MHz, CDCl13) b 7.90 (RCT/LSHP8/056029

7.72 (s, 1H), 10 7.60 (dd, 1 H, 7.13 (m 2H), 7.09
(bs, 1 H), 0 (d, 1 H, 4.08 (bs, 2H), 3.74 (s, 3H,
3.63 (bs, 2 55 (bs, 2H), 2.34 (s, 2H); LCO M

(mz) [M1]+ 5 @\g\(cal cul ated for C24H22F3N403S,
503.51). Exanple 4- { 20EH} uor oF 4- [ 2- (4- net hyl

- pi perazin-1-yl)-4- o 0-4H-thn_i gzol 15-yl idenenethyl| -

phenoxv}-3-trifl uor mehyl Z0 'Ie N~ ~N F CF3
as~des e:o Exanpl e 6¢
except that N-nethylpi pera2| ne was d in place of

nmor phol i ne. 1HNI\/R(4OOI\/Hz CDC13) b 7.93 (d, 1 H),
7.68 (dd, 7.67 (s, 1 H, 7.33 (m 2H), 7.20 (m

"H NgR fyoptHz. péﬁm%f%fﬁ (V0 Pty o7 6l a5 7. Tt 21,
712 [ BB TSP, LS Bo K, ¥h, 28RN ZRBOS MR ki), 1,80 (m, 4k,

5 1.50 @ﬂSI—I:’IBE@W&&n/z49m+4m531amm¢tda@d5for 026H25F3N4038 530.56).
4-[4-(2-Cvcl opropvl am no- 4- oxo- 4H-t hi azol - 5- vl i denenet
hyl ) - 2- met hoxy-
phenoxyl - 3-trifl uoromet pyhnpfifiezenitrile >-NH OCH3 CF3
CN O

4-{4-[2-(3-Dimethylamino-propylamino)-4-oxo-4H-thiazol-5-ylidenemethyl]-2-
10 methoxy-phenoxy}-3-trifluoromethyl-benzonitrile

~

N/\\\
| OCH3 CF4
%S

CN
O

15 "H NMR (400 Hz, CDCls) §7.96 (d, 1H), 7.76 (d, 1H), 7.66 (dd, 1H), 7.18 (m, 3H),
6.76 (dd, 1H), 3.85 (t, 1H), 3.80 (d, 3H), 3.60 (t, 1H), 2.60 (m, 2H), 2.32 (d, 6H), 1.85
(m, 2H); LC/MS (m/z) [M+1]* 505.3 (calculated for CosHp3F3N4O3S, 504.53).

Example 27
20
4-{2-Methoxy-4-[2-(3-morpholin-4-yl-propylamino)-4-oxo-4H-thiazol-5-
ylidenemethyl]-phenoxy}-3-trifluoromethyl-benzonitrile
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10 Prepared as described in Exanple 5c except that

cycl opropyl am ne was used in place of norpholine. 1 H
WORRS(1d087 MHz, CDC13) 6 7.97 (d, 1 H), 7.77 (sPCWU)008/056029

7.67 (dd, 1 H), 7.28-7.19 (m 3H), 6.79 (d, 1 H),

3.83 (s, 3H), 3 (m 1H, 1.06-0.98 (m 4H); LCO M

(mz) [M1]+ 1\(cal cul at ed for 022H17F3N3038

460.09). 15 E});)Tpl e ~NH

4-[ 4- (2- Ovel@propvl anjng-

hyl ) - 2-f | uor o- phend*yl hyl - benzonitrile

20 >-NH F CF3 Nins o CN ~ed s described in

Exanpl e 6¢c except that cycl opropyl anmi ne was used in

pl ace of norpholine. 1H NWVR (400 WMHz, CDC13) 6 8.01

(d 1 H, 7.76-7.72 (m 2H), 25 7.48-7.42 (m 2H),

"H NM R3%06 HZ (ﬁmzlg}(sﬂ)% (@ 9@&@743(9, "'NM% @@gddﬂwﬂ) M6 (m, 3H),
6.76 (d:eill-buB@lOe(m fQ‘nl) 2;53 MA&HN?CQOS(mAZH) 01)/M$7me)>[M+1] 5471

 condiR PRI SR APz Lo e

accordingly as described in Exanple 5C using the
appropriate al kyl sul fanél -thi azol -one i nternedi ate and
am ne (HNR5R6) to gener BxamiHe 28esired products. 5
Exanple 11
4- (4-{2-[ (2- D net hyl am no- et hyl ) - met hyl - am no] - 4- oxo- 4
H ukh2amethdxy-4-[4-ox0-2-(2- pyrldln-4-yl ethylamino)-4H-thiazol-5-
yl i denenet hyI }-2-met hoxy- phenoxy)-3-trifl uorongethyl - be
10 nzoni tyl.lql%nemethw-phmyﬁﬂérlfwgrprr@t@yld&pnaonltrlle

*'azol 5-vl i denenet

N7
T

OCH3 CF,

>\s

CN
O

15 "H NMR (400 Hz, CDCls) §8.54 (dd, 1H), 8.49 (dd, 1H), 7.97 (dd, 1H), 7.80 (d, 1H),
7.67 (m, 1H), 7.18 (m, 5H), 6.77 (t, 1H), 4.04 (qt, 1H), 3.80 (m, 4H), 3.20 (t, 1H), 3.05
(t, 1H); LC/MS (m/z) [M+1]* 525.1 (calculated for CagH1oF3N4O5S, 524.52).

Example 29
20
4-{2-Methoxy-4-[4-ox0-2-(2-pyridin-3-yl-ethylamino)-4H-thiazol-5-
ylidenemethyl]-phenoxy}-3-trifluoromethyl-benzonitrile
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1 HNW (400 Hz, DMSO 88.34 (d, 1 H), 8.02 (dd, 1 H),
7.70 (d, 1 H, 7.54 (dd, 1 H, 7.38 (dd, 1 H), 7.32

W@ 20084094437 6.90 (dd, 1 H), 3.85 (t, 1 H), 3.80PCTUSBBE/N56029
3.64 (t, 1 H, 15 2.54 (m 5H), 2.20 (d, 6H); LC M
(mz) [Mm1]+ 050 (cal cul ated for C24H23F3N403S,

504.53). Ex 12 20 4-(4- {2[B
i s-(2-hydr oxy- | ) -am no] - 4- oxo-4Ht hi azol - 5-yl i dene

CF
yl benzonitrile OH HO
WD 2008/ 109737

nmet hoxy- phenoxy) - 3-t
N~ OCH3 CF3 N~i\
PCT/ US2008/ 056029 13) 87.97 (d, 1
H, 7.65 (m 2H), 7./40 6.72 N 1 H, 4.10
(t, 2H), 4.00 (m 484, 3.76 (m 5H); LC M (i z)
[I\/H-1]+ 508.3 (calculated for C23H2OF3N305S, 507.48).
nple 13
'H NMR{(ZOQdﬂm&IQCM PB-o4 (d, 2HH p BraDldddil i) 37 .9IF et ndh ), 41-¥ 8 kal.al H),

n
7.67 (R 3, L ET0, PENBF b It 4 B2 4gh A, P89 (MHNG24dh 1H), 3.10
5 (1 I-?,Q‘@/%Sm/i? M7 w@ﬁcéluma@ed far (Mﬁﬂ&%kg,, 52@@253)
7.94 (d, T H), 7.66 (m 2H), 7.16 (m 3H), 6.76
H, 3.80 (d, 3H), 3.20 (m 2H), 2.94 (d, 2H), 230
(m 1 H, 2202 (m 1H, 1.25 (m 1 H; 15 LCM
(mz) [M1]+ 489.3 (calculated for C23H19F3N403S,

488. 48) .
10
Example 30
4-{2-Methoxy-4-[4-ox0-2-(2-pyrazol-1-yl-ethylamino)-4H-thiazol-5-
15 ylidenemethyl]-phenoxy}-3-trifluoromethyl-benzonitrile

CN

"H NMR (400 Hz, CDCls) §7.97 (d, 1H), 7.82 (s, 1H), 7.70 (dd, 1H), 7.60 (d, 1H),
20 7.50(d, 1H), 7.20 (m, 4H), 6.78 (d, 1H), 4.45 (t, 1H), 4.20 (t, 1H), 3.82 (s, 3H), 2.20
(t, 2H); LC/MS (m/z) [M+1]* 514.2 (calculated for C24H1sF3N505S, 513.49).

Example 31

25 4-{4-[2-(4-Acetyl-piperazin-1-yl)-4-ox0-4H-thiazol-5-ylidenemethyl]-2-methoxy-
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20

25

Exanpl e 14 4-{2- Met hoxy-4-[2-(1-nethyl-piperid
i n-4-yl am no) - 4- oxo-4Ht hi azol -5- 20 yli denenet hyl ]

WO pivsnagwy} - 3-tri fl uoronet hyl - benzonitrile --N MNA/QSB8/056029
CF3 Ns OCN 01 HNW (400 Hz, CDC13) 87. 95 (dd, 1
H, 7.75 (d, 25
7.12 (m 2HP %B’F‘%%Yk'?q”ﬂ{‘ﬂf°mfg%' '??ﬁ'z?fs'i"rlbe "78 (d,
3H), 3.38 (m 0.5H), 2.95 (d, 1 H), 2.88 (d, 1H)
2.30 (d, 3H, 2.14 (m 4H, 1.98 (m 1 H, 1.76 (m 1
H; LM (mz) 1]+ 517.4 (cal cul ated for
C25H23F3N403S, 54). 69 WD 2008/ 109737
PCT/ US2008/ 056029 NEﬁarrpl e 15
4-{ 2- Met hoxy- 4- [4<\Q< -2-(tebFﬁhydreF§3yran 4-yl am no) - 4

Hth iazol-5- 5y |d§2§rreth
- phenoxy}-3-trifl uor t hy} =%

orfrg ile 0 NH OCH3 CF3

I

u
N-SOI \ CN O1€HW 13) 87.97 (dd, 1
H, 7.80 (s, 1 H, 767 1H, CNs, 1 H), 10
7.16 (m 2H), 6.78 @n 1 H) 4.10 (dd 2H), 3.82 (d,
3H), 3.58 (m 3H), 2.18 (m 2H), 1.65 (m 2H); LCO M
(mz) [M1]+ 504.3 (calculated for C24H20F3N304S,
503.49). Exanple 16 15

H NYIR A0l % Gl St 16, iy e 2\L TH 7 B7 el r, 2281d B,
717 @H@ngg@@m,Mﬁzt(m, &'FHPB.%QE(WHH)PQFB%OQ%MM, © 18 N\sH);
LC/MS (m/z) [|\/|+’|]+ 531.2 (calculated for Cst21 F3N404S, 530.52).

Example 32

4-{4-[2-(2-Hydroxy-ethylamino)-4-oxo-4H-thiazol-5-ylidenemethyl]-2-methoxy-

phenoxy}-3-trifluoromethyl-benzonitrile

CN

"H NMR (400 Hz, DMSO) §8.34 (d, 1H), 8.02 (dd, 1H), 7.66 (s, 1H), 7.50 (d, 1H),
7.39 (d, 1H), 7.25 (dd, 1H), 6.92 (d, 1H), 3.82 (s, 3H), 3.62 (M, 4H); LC/MS (m/z)
[M+1]" 464.1 (calculated for Ca1H1sF3N304S, 463.43).

Example 33

4-{2-Methoxy-4-[2-(2-morpholin-4-yl-ethylamino)-4-oxo-4H-thiazol-5-
ylidenemethyl]-phenoxy}-3-trifluoromethyl-benzonitrile
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15

20

~NO1:: CN 020 1 HNWR (400 Hz, CDC13) 87.96 (d, 1
H, 7.78 (s, 1 H), 7.68 (dd, 1 H), 7.20 (d, 2H), 7.16

w@ 20084094437 6.78 (d, 1 H), 4.12 (m 2H), 3.82 (BCT/Bs}008/056029

3.70 (m 4H), 2.70 (m 6H); LG M (mz) [M1l]+ 533.2
(cal cul ated for 5H23F3N404S, 532.54). Exanple 17 25
70 WD 2008/ 109787 RCT/ US2008/ 056029

4- (2- Met hoxy- 4-{4- 2-[(pyrid in-2-yl methyl)-am

I no] - 4H-t hi azol -5 N OCH, CF4

yl i denenet hyl } - phenoxy) )g trifl or @rret yl -benzonitrile
,NNH OCH3 CF3 N s \ QAN (400 Hz,
CDC13) 88.58 (d, 1 H), 844 1 (d, 1 H,

7.72 (m 3H), 738(d 1H),732(m1 , 7.14 (m
3H), 6.80 (d. 1 H), 5.03 (s, 2H), 3.82 (d, 3H): LGNS
(mMz) [M1]+ 511.2 (caI cul ated for C25H1L7F3N403S,
510.49). 10 Exanple 18

4-{2- Met hoxy-4-[ 2- (2- net hoxy et hyI am no) - 4- oxo-4H-t hi a

'H NMFé ﬁ@OWii d@naelrgyta*wdﬁ (d, 1H). 779 (s 7.67 (ddy 1H), 717 (m, 3H),

Z32trifluoronet hyl - ben onl tile

6.78 @ aFD, B\“%qnﬂﬂ’H)lB 3 NN’RQ(@@O ), mlﬁl) 48|7} W/MS {(miz)

[M+1f)d53311 igalé@é@g fohcnggg Wb %gé 5 18 (m623|(—|% SH)7,8

3.42 (s, 3H), 3.36 (t, 2H); LCO M
Example 34

4-{4-[2-(2R,3-Dihydroxy-propylamino)-4-oxo-4H-thiazol-5-ylidenemethyl]-2-

methoxy-phenoxy}-3-trifluoromethyl-benzonitrile

JOH

HO
OCH3 CF4

%s

CN
O

"H NMR (400 Hz, DMSO) §8.34 (d, 1H), 8.02 (dd, 1H), 7.64 (s, 1H), 7.50 (d, 1H),
7.38 (d, 1H), 7.24 (dd, 1H), 6.92 (d, 1H), 5.10 (d, 1H), 4.75 (bs, 1H), 3.80 (s, 3H),
3.70 (m, 2H), 3.40 (m, 2H); LC/MS (m/z) [M+1]" 494.0 (calculated for
C22H15FsN305S, 493.46).

Example 35

4-{4-[2-(2S,3-Dihydroxy-propylamino)-4-oxo-4H-thiazol-5-ylidenemethyl]-2-

methoxy-phenoxy}-3-trifluoromethyl-benzonitrile
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(mz) [M1 ]+ 478.1 (cal cul ated for C22H18F3N304S,
477.46). 20 Exanple 19
wd2q03AMgshoxy- 4- { 4- oxo- 2-[ (pyri d i n-3-yl net hyl PEEDIB2008/056029
i no] -4H-t hi azol - 5- vyl
I denenet hyl } - phenoxy) -3-trifluoronethyl -benzonitrile
25 71 WD 2008/ 10973 US2008/ 056029 N NH OCH3 CF3
N~S O\ CN 0 'HMA™VR\(400 Hz, EDC13) 8. 60 (m 2H),
7.97 (d, 1 H), 780(m8’§'ﬂ6—l) H, 7.34 (m
1 H, 7.17 (m 3H g, s, 2H), 3.80
(d, 3H; LM (M 2z) 5N .2 cul ated for
C25H17F3N403S, 510.49). Exanpl e20 CN
4- { 2- Met hoxy- 4- [ 4- oxo- ZC{Z pyrrolidin-1-yl-ethylam no)
-4H-thi azol -5- 10 yli denenet hyl ]
- phenoxy}-3-trifluoronethyl-benzonitrile CN -~ NH
OCH3 CF3 NS OCN O " H NWR (400 Hz, CDC13) 87.96 (d,

'H NgROS0p 7 S8y w8 4b TRSoatad 1y &y rée%g(dl?H),

5 7.38 %ﬁhH)ZﬂzQ S[3)} 1}?15;)6 92. égﬁclﬂ 5t1(]e% @ c}rH)clfztgﬁz g'é 3.86% Mn),

3.70 61628%)3.40 E_fnaabl) d_Q/M&()m/z) [M+1]" 494 .1 (calculated for

h [ 4- oxo- 2- (3- oxo0- pi perazin-1-yl)-4Hthia
CZZH?EP'-%&Y%"%%&)H hyl]- phenoxy}-3-trifl uoronethyl
-benzonitrile 72

Example 36
10
4-(2-Methoxy-4-{4-0x0-2-[2-(2-ox0-pyrrolidin-1-yl)-ethylamino]-4H-thiazol-5-
ylidenemethyl}-phenoxy)-3-trifluoromethyl-benzonitrile

N
\\\NH OCHs4 CF3

s

X CN

O
15
"H NMR (400 Hz, CDCls) §8.34 (bs, 1H), 7.96 (d, 1H), 7.72 (s, 1H), 7.68 (dd, 1H),
7.14 (m, 3H), 6.78 (d, 1H), 3.92 (m, 2H), 3.78 (s, 3H), 3.60 (M, 4H), 2.44 (t, 2H), 2.12
(m, 2H); LC/MS (m/z) [M+1]* 531.3 (calculated for CasH21F3sN4O4S, 530.52).

20 Example 37

4-(4-{2-[(2-Amino-ethyl)-methyl-amino]-4-oxo0-4H-thiazol-5-ylidenemethyl}-2-

methoxy-phenoxy)-3-trifluoromethyl-benzonitrile
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20

WD 2008/ 109737 PCT/ US2008/ 056029 O ~~ N OCH3 CF3 \
& CN 0 '"H NWR (400 Hz, DVMsO) 88.40 (bs, 1 H), 8.34

W@ dgosaoddy7 8.02 (dd, 1 H), 7.75 (d, 1 H), 7.5BCT/U82008/056029
H, 7.36 (m 2H), 692(dd 1 H, 438 (s, 1 H, 4.24

(s, 1I—I),4.O7gl§l 53.86 (t, 1 H, 3.80 (d,
3H), 3.40 (m 2 l\/IS(rﬂz)[M+1]+5032
(cal cul ated for NA0QSH; 502CHk7) . Exanpl e 22 10

4- (2- Met hoxy- 4-{ 4- oxo)\z [3-
pyl ami no] - 4H-t hi azol 5 yI
i denenet hyl } - phenoxy) oy benzonitrile
NNHOCH3 CF3 NS O@OCN 0 15 1 H NWR (400 Hz, CDC13)
88.20 (bs, 1 H, 7.96 (d, 1 H, 7.76 (s, 1 H, 7.66
(dd, 1 H), 718m2,714d1H) 6.77 (d, 1

'H NIY‘F(@%%—QZ Zéqg?’f')&s %‘h?g ,(@68@3]”@3;&1? @@*‘m 766 tHd, 1H),

7.50 gd\/lﬂH)+75§Q5(ngG BRI Tl 38 eﬂ—|)‘ @.80 @61%353344@4SH)554445(® 2H),
e
3.57 %x%bg%( b LW'\g@rﬂ”’i’/ﬁb Mm]oﬁ%hﬂk@@fw@%|f0f5022H19F3N4038,
47643'7| i denenet hyl } - 2- met hoxy- phenoxy) -3-tri fl uoromnet hyl - be
' ng'oni trile 73 WD 2008/ 109737 PCT/ US2008/ 056029 CH
HO --C N OCH3 CF3 o | CN

Example 38

rolidin-1-yl)-pro

4-{4-[2-(4-Ethanesulfonyl-piperazin-1-yl)-4-oxo-4H-thiazol-5-ylidenemethyl]-2-
methoxy-phenoxy}-3-trifluoromethyl-benzonitrile

N

//\

Q
>

OCH3 CF,

CN
O

"H NMR (400 Hz, CDCls) §7.97 (d, 1H), 7.80 (s, 1H), 7.68 (dd, 1H), 7.21 (d, 2H),
7.16 (s, 1H), 6.77 (d, 1H), 4.20 (t, 2H), 3.80 (s, 3H), 3.75 (t, 2H), 3.50 (m, 4H), 3.04
(gt, 2H), 1.40 (t, 3H); LC/MS (m/z) [M+1]* 581.1 (calculated for CosH23FsN4OsSo,
580.60).

Example 39

4-{4-[2-(3-Hydroxy-pyrrolidin-1-yl)-4-ox0-4H-thiazol-5-ylidenemethyl]-2-
methoxy-phenoxy}-3-trifluoromethyl-benzonitrile
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15

20

25

0 "H NWR (400 Hz, CDC13) 67.97 (d, 1 H), 7.76 (s, 1

H, 7.67 (dd, 1 H, 7.20 (d, 2H), 7.15 (d, 1 H), 6.77
w@cgosaody7 4.13 (bs, 1 H, 3.98 (m 1 H), 3.89r(TUSH08/056029

H, 3.81 (s, 3H, 53.66 (m 3H), 3.40 (s, 3H); LO M

(mz) [Mm1]+ 508, (cal cul ated for C23H2OF3N305S,

507.48). Exanpl e

4- (2- Met hoxy-4-{4-o0 - [ (pyraockn- 4-oft,met hyl ) - am noj - 4

H-t hi azol -5- vyl )Zs“&ri 0

I denenet hyl } - phenoxy) 0 | -benzonitrile
N NH OCH3 CF3 N-S (C} One 0 (400 Hz,
CDC13) 88. 60(m 2H) 97 (d, 1H) 7§U(d 1 H,
7.67 (dd, 1 H), Qa(d 1H, 7.28 (d, 1 H, 7.20
(m 2H), 7.13 (s 1H), 6.76 (d, 1H), 490(d, 1H),

. 465 (d, 1 HI? 3.80é7d, 3H) LC/I\/ISZ Mel]+ 511

H NIMR(4001 . &P Els) 5806 Fale 92 (d. 41, 46y (déxaﬂiﬂe“ism 3H)

6.77 0 150 A704TY 1) 39011 498, 1) 399 (m 11,380 (g, 31
3.70 Ghi 2H), zzz?as {5; 2M2 :Ldymem{]m:[wg 1" 490.2 (callculated for
n I uor omet -benzonitrile 74 WO
Cstﬁgggacggf&% dT/ US2008/ 056029 CN  NH OCHB CF3 ~S (H5
NCN O 'HNVWR (400 Hz, CDC13) 87.96 (d, 1 H), 7.76
(d, 1 H), 7.67 (dd, 1 H), 7.18 (m 2H), 7.12 (d, 1
H, 6.78 (d, 1 H), 3.80Ekammep0 2.62 (qt, 2H), 2.46

(m 4H), 1.60 (m 4H), 5 1.50 (m 2H); LOM (mz)
[ Mr1] + 531.3 (cal cul ated for C26H25F3N403S, 530. 56).

4-{4-[2-(2,6-Dimethyl-morpholin-4-yl)-4-oxo-4H-thiazol-5-ylidenemethyl]-2-
methoxy-phenoxy}-3-trifluoromethyl-benzonitrile

O‘é
4& OCH3 CF,
%s

0

CN

"H NMR (400 Hz, DMSO) §8.34 (d, 1H), 8.02 (dd, 1H), 7.72 (s, 1H), 7.54 (d, 1H),

7.39 (d, 1H), 7.32 (dd, 1H), 6.90 (d, 1H), 4.50 (dd, 1H), 3.80 (m, 4H), 3.70 (m, 2H),
3.18 (m, 1H), 2.95 (m, 1H), 1.20 (t, 6H); LC/MS (m/z) [M+1]* 518.3 (calculated for

CasH22FsN304S, 517.52).

Example 41
4-(4-{2-[Bis-(2-hydroxy-ethyl)-amino]-4-oxo-4H-thiazol-5-ylidenemethyl}-2-

fluoro-phenoxy)-3-trifluoromethyl-benzonitrile
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Exanpl e 26
4-{4-[ 2- (3- D nmet hyl am no- propyl am no) - 4- oxo- 4H-t hi azol
WO oglivddenenet hyl ] -2- 10 PCT/US2008/056029
nmet hoxy- phenoxy}-3-trifl uoromet hyl -benzonitrile NH
OCH3 CF3 O NCN 0 15,1 H NWR (400 Hz, CDC13) 87.96

(d, 1 H, 7.1% , 7.66 (dd, 1 H), 7.18 (m 3H),
6.76 (dd, 1H)l\§"8;/(t 1H) 3.80 (d, 3H), 3.60 (t,
1 H, 260(m2N232(d 6H) CF185 (m 2H); LC M5
(mz) [ M+1]+ 505. )(\rsal c @ f C24H23F3N403S,
504.53). Exanple &7 120 i y-4-[2-(3-rmrpho|

i n-4-yl -propyl am i <ox6° 4H 1 aghl - 5-

yl i denenet hyl ] - phedoxy}-3-trifluoronethyl -benzonitrile

75 WD 2008/ 109737 PCT/ US2008/ 056029 NH OCH3 CF3 0 O
NCN O'HNWR (400 Hz, CDC13) 67.95 (d, 1 H), 7.74

1 , 7 , 76 1{,d
4N 00 O 58503y 10 B B 3 .
7.55 (i 2b1), [AVBQ (4, H)43.95 (151 K15 .80 (tat By, 3.0 (028HISESRL0% SH);

5 LOMS G2V BB (€eliuietsd for GuattaF s 488 am

i no)-4H-t hi azol -5- 10 yl i denenet hyl ]

- phenoxy}-3-trifluoronethyl -benzonitrile NO/, H OCH3
CF3 N Example 42

4-{2-Fluoro-4-[4-ox0-2-(2-[1,2,4]triazol-1-yl-ethylamino)-4H-thiazol-5-

10 ylidenemethyl]-phenoxy}-3-trifluoromethyl-benzonitrile

/~N
N N

%
lNH F CF3
0
evegel
= CN
O
'H NMR (400 Hz, DMSO) §8.52 (s, 1H), 8.40 (d, 1H), 8.10 (dd, 1H), 8.00 (s, 1H),
15  7.68(dd, 1H), 7.63 (s, 1H), 7.30 (m, 2H), 7.20 (d, 1H), 4.45 (t, 2H), 3.92 (t, 2H);
LC/MS (m/z) [M+1]" 503.0 (calculated for C22H14F4NsO2S, 502.45).

Example 43

20 4-{2-Fluoro-4-[2-(4-methyl-3-oxo-piperazin-1-yl)-4-oxo-4H-thiazol-5-
ylidenemethyl]-phenoxy}-3-trifluoromethyl-benzonitrile

83



NS O6 CN 0 15" H NWR (400 Hz, CDC13) 88.54 (dd, 1

H, 8.49 (dd, 1 H), 7.97 (dd, 1 H), 7.80 (d, 1 H,
wQo2®3/109737 1 H), 7.18 (m 5H), 6.77 (t, 1 H), 4rOBUSZINS/056029

1 H, 3.80(m 4H), 3.20 (t, 1 H, 3.05 (t, 1 H;

LCMS (mMz) [MrLl ]+ 525.1 (calculated for

C26H19F3N403S, 534.52). Exanple 29 20

4-{2- Met hoxy-@%;o 0-2- (2-pyridin-3-yl-ethylam

i no)-4Ht hi azol - F CFs

yl i denenet hyl ] - phenipx I Jd_uotonet hyl - benzonitrile
76 WD 2008/ 109737 yCIT? '.. N NH OCH3 CF3 NS
\' O\ CN 0 'H NMRYA > :: 4(d 1|—|)

8.49 (dd, 1 H), 7.97 (dd, 1 H), 7.78 (d, . 67

(m 1M, 7.18 (m B5H), 6.77 (t, 1 H), 404(qt,1H),
3.80 (m 4H), 3.24 (t, 1 H), 3.10 5 (t, 1 H; LCM

'H N@%@@%ﬁ"ﬁi@hé@f@@ 30YG2h Ay €460 A7 O BT S5 (m, 2H),
7.20 edd[ 2Hyte4 Ia(m 4|=| 4 98 0s, ZrM)24m5@2ﬂH) B.94 (et Py 3100, 2H) 2.89

hi azol - 5- %/]I i denenet’h

5 (d, 3th@v€%‘§/qm/z) {Mr |M&éqwlau@drfgbﬁeﬁmm\h@ssclﬁ04~46)NH
OCH3 CF3 CN 0 1 H NWR (400 Hz, CDC13) 87.97 (d, 1 H),
7.82 (s, 1 H, 7.70 (dd, 1 H, 7.60 (d, 1 H, 20 7.50
(d, 1 H, 7.20 (m 4H), ERarkfpléd4 1 H), 4.45 (t, 1 H),
4.20 (t, 1 H, 3.82 (s, 3H), 20
4-{4-[2-(4-Ethanesulfonyl-piperazin-1-yl)-4-oxo-4H-thiazol-5-ylidenemethyl]-2-

10 fluoro-phenoxy}-3-trifluoromethyl-benzonitrile

"H NMR (400 Hz, CDCls) §8.01 (d, 1H), 7.76 (m, 2H), 7.40 (m, 2H), 7.28 (d, 1H),
15 6.92(d, 1H), 4.20 (t, 2H), 3.75 (t, 2H), 3.50 (m, 4H), 3.04 (qt, 2H), 1.40 (t, 3H);
LC/MS (m/z) [M+1]* 569.2 (calculated for CsH20FsN404S,, 568.57).

Example 45

20 4-{2-Fluoro-4-[2-(3-hydroxy-pyrrolidin-1-yl)-4-oxo-4H-thiazol-5-ylidenemethyl]-
phenoxy}-3-trifluoromethyl-benzonitrile
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(t, 2H); LM (mz) [Ml]+ 514.2 (calculated for
C24H18F3N503S, 513.49). Exanple 31 25

wd 2408431 4- Acet yl - pi perazi n-1-yl) - 4- oxo- 4H t hPER/UB2088/§56029
| i denenet hyl ] - 2- net hoxy- 77 WD 2008/ 109737
PCT/ US2008/ 056029 phenoxy}-3-trifl uoronet hyl
-benzonitrile OCH3 CF3 NS O\ CN 0 5 '"H NWR
(400 Hz, CDC13) 8%.Q7 (d, 1IFH), 7.&% (s, 1 H, 7.67

(dd, 1 H), 7.22 (d, 7J174d,J1 H, 6.78 (d, 1
H, 4.12 (m 2H), 3/8 , (m 4H), 2.18 (m
3H; LOM (nlz) 2 ( Iﬁtedfor C25H21
F3N404S, 530.52). Exanpl e 32 C

4-{4-[ 2- (2- Hydr oxy- et hyl am no) - 4- oxo-4Hth

i azol - 5-yl i denenet hyI] 2- met hoxy-

1 xy}-3-trifluoraone I¥| benzonitril
H N'@Bs(mﬂtH% RMECe .42 (é 1 N&uﬂ%@%oﬁ*ﬁ 77[19@@5%87 @@ (s, 1H),

7.57 @,:29)7_ ?ddoﬁi)( g)dao e;jdg% ﬁ@ (Frf_b1 Hl)ek'gzs (an@ﬁi) 2')051(m 2H):

5 LC/MS @2z M+ BHK783 (‘t%lc(u‘lateéilﬂfbr Cb-z(BhByﬁNd@gS), 477/M8B). ] + 464.1
(cal cul ated for C21 H16F3N304S, 463.43). 20 Exanple 33

4-{2- Met hoxy-4-[ 2- (2-nor phol in-4-yl-ethyl am
i no) - 4-oxo-4H-th iazol - EXabﬂdng%e”Et hyl ]
- phenoxy}-3-trifl uoronethyl enzonitrile 25

4-{4-[2-(2,6-Dimethyl-morpholin-4-yl)-4-oxo0-4H-thiazol-5-ylidenemethyl]-2-
10 fluoro-phenoxy}-3-trifluoromethyl-benzonitrile

04§
‘&N F CF3

sYons!

o)

"H NMR (400 Hz, DMSO) 58.42 (d, 1H), 8.12 (dd, 1H), 7.76 (dd, 1H), 7.70 (s, 1H),

15 7.58 (m, 2H), 7.20 (d, 1H), 4.50 (dd, 1H), 3.80 (dd, 1H), 3.70 (m, 2H), 3.18 (m, 1H),
2.95 (m, 1H), 1.20 (t, 6H); LC/MS (m/z) [M+1]* 506.3 (calculated for Cz4H1oF sN3O3S,
505.49).

Example 47
20
4-{2-Fluoro-4-[4-ox0-2-(3-0x0-piperazin-1-yl)-4H-thiazol-5-ylidenemethyl]-
phenoxy}-3-trifluoromethyl-benzonitrile
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78 WD 2008/ 109737 PCT/ US2008/ 056029 NH OCH3 CF3 N (H~
CN O '"H NWR (400 Hz, CDC13) 87.97 (d, 1 H, 7.79 (s,
wa@2048/1097367 (dd, 1 H), 7.17 (m 3H), 5 6.78 (BCT/LSHP8/056029
3.80 (m 9H), 2.78 (t, 1 H), 2.69 (t, 1 H, 2.55 (m
4H); LC M5 (m [Mrl ]+ 533.1 (cal cul ated for
C25H23F3N40 3%.54). Exanple 34 10
4-{4-[ 2- (2R, | hydr oxy- pr opyl agk o) - 4- oxo- 4Ht hi azol -
5-ylidenenet hyl ] -
met hoxy- phenoxy}8-$riff] onmgt hy| - benzonitrile ,\CH
HO~ NH OCH3 CF3 'Y 0 15 S (400 Hz, DMBO
88.34 (d, 1 H, 02 (dd, 1 H), 7. 6 (s, 1 H, 7.50
(d, 1 H, 7.38(d, 1 H, 7.24 (dd, 1 H, 6.92 (d, 1
H, 5.10 (d, 1 H, 4.75 (bs, 1 H, 3.80 (s, 3H), 3.70

o (m o 2H), 3.40 (m_2H): LC/I\/IS&MZ) l%%/li-l;+ 494. 0
H NIME(40Q1 Hz. WS@)%&%@F@N%(% 2 (4931 Ay .76 e2ddhnd- @8 §8. 2H),
7.22 Qn ﬁggﬂ%ﬁg %ﬂ H?%'@XXHISM%'(?WH}%B‘é‘(‘?*ﬂq)“%&d“ IrAZ8lyy;

5 LC/M&(U?I‘I/(Z)(Wﬁh]ém@ﬂ)Q (Gaculateddor G%MMNMI&GQOMG)J e 79 WO
2008/ 109737 PCT/ US2008/ 056029 COH HO~

Example 48

4-{4-[2-(3-Dimethylamino-propylamino)-4-oxo-4H-thiazol-5-ylidenemethyl]-2-
10 fluoro-phenoxy}-3-trifluoromethyl-benzonitrile

—N<_\—NH F CF3
c¥ons!
N
x CN

O

"H NMR (400 Hz, CDCl3) §8.12 (d, 1H), 7.76 (m, 2H), 7.42 (m, 2H), 7.30 (m, 1H),
15 6.92(d, 1H), 3.90 (t, 1H), 3.60 (t, 1H), 2.64 (m, 2H), 2.35 (d, 6H), 1.90 (M, 2H);

LC/MS (m/z) [M+1]+ 493.0 (calculated for CZ3H20F4N4OZS, 49249)

Example 49

20 4-{2-Fluoro-4-[2-(3-morpholin-4-yl-propylamino)-4-oxo-4H-thiazol-5-

ylidenemethyl]-phenoxy}-3-trifluoromethyl-benzonitrile
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NH OCH3 CF3 NS ~\ O~ \ CN O "H NWR (400 Hz, DMSO

88.34 (d, 1 H), 8.02 (dd, 1 H), 7.64 (s, 1 H, 7.50
w@ogosaoddy7 5 7.38 (d, 1 H), 7.24 (dd, 1 H), 6rPORUSINS/156029

H, 5.10 (d, 1 H, 4.75 (bs, 1 H, 3.80 (s, 3H), 3.70

"M N 0G1 e &P S S Ab 658 (B he) 2 Erani) &2 (0.1t
3.85 (jTué er?nH g’ﬁ%f@lm ﬁnggToﬁé gngﬁi LEmeE Py (VR 9585 b-khikukitdy for

CosHi-HeNgDEd 1534 5Phenoxy) - 3-tri fl uoromet hyl -benzonitrile
N O NHOCH3 CF3 N-S ~\ 0):: CN 0 15 1H NWR (400
Hz, CDCl13) 88.34 (bs, 1 H, 7.96 (d, 1 H), 7.72 (s, 1

5 H, 7.68 (dd, 1 H), 7.¢gafipledd). 6.78 (d, 1 H, 3.92
(m 2H), 3.78 (s, 3H), 3.60 (m 4H), 2.44 (t, 2H),
2.12 (m 2H); LM (mz) [M1l]+ 531.3 (cal cul ated

L4321 ST ol R oS rp fyFEMROT-426x0-ah-thiazol-5-
- arjlidihefathy iy Hiuora 3sH erfoy) LA aifudidiiéthy?-benzonitrile

nmet hoxy- phenoxy) - 3-trifl uoronethyl -benzonitrile 80 WO
2008/ 109737 PCT/ US2008/ 056029 H2N--\, M- OCH3 CF3 NS

OCN 0 'H NWR (4Q9 HzpCDC13) 88.54 (bs, 1 H), 8.03
(s, 1 H, 7.95 (d, | 7.66 (dd, 1 H,

CF4

N F
SO0
X CN

10 0

"H NMR (400 Hz, CDCls) §8.01 (d, 1H), 7.75 (dd, 1H), 7.70 (s, 1H), 7.38 (m, 2H),

7.26 (d, 1H), 6.91 (d, 1H), 4.16 (bs, 1H), 3.98 (dd, 1H), 3.89 (m, 1H), 3.79 (bs, 1H),

3.66 (M, 3H), 3.41 (s, 3H); LC/MS (m/z) [M+1]* 496.2 (calculated for Ca2H17F4sN304S,
15 495.45).

Example 51

4-(2-Fluoro-4-{4-oxo0-2-[3-(2-oxo-pyrrolidin-1-yl)-propylamino]-4H-thiazol-5-
20 ylidenemethyl}-phenoxy)-3-trifluoromethyl-benzonitrile

Cfo

"H NMR (400 Hz, DMSO) §8.42 (d, 1H), 8.12 (dd, 1H), 7.70 (m, 2H), 7.54 (m, 2H),
25 7.22(d, 1H), 3.50 (t, 2H), 3.34 (m, 2H), 3.25 (t, 2H), 2.22 (t, 2H), 1.94 (m, 2H), 1.80

&7



7.50 (d, 1 H, 7.32 (dd, 1 H, 7.14 (d, 1 H, 6.80 (d,

1 H, 3.81 (s, 3H, 3.74 (m 2H, 5 3.57 (m 2H), 3.08
W@ 20083069737 LG/ M5 (Ml z) [ Mt1] + 477. 1 (cal cul at edP€DIS2008/056029

C22H19F3N403S, 476.47). Exanple 38 10

(m, 2655 (S5 RS Sk S 8brcBlaRSS 7 A 8,855

nmet hoxy- phenoxy}-3-trifl uoromnet hyl -benzonitrile ,0/
ON- ~-NOCH3 CF3 \ CN 0 15 1 H NMR (400 Hz, CDC13)
87.97 (d, 1 H), 7.80 (sExamﬂ)Ie52 68 (dd, 1 H, 7.21
(d 2H) , 716(s 1 , 6.77 (d, 1 H), 4.20 (t, 2H),

i sty Jigt- %@&*w%o WritucsbinsinyiContbky)-

Hsggﬁlyﬁﬂbﬁb]iﬁ 6%—4@5%@%%-2-y@%e@@ne%%%@|i@ acid

4-{4-[ 2-(3-Hydroxy-pyrrolidin-1-yl)-4-oxo-4Hthiazol -
-ylidenenethyl]-2- 4

met hoxy- phenoxyl~3-4ri fl uoronet hyl -benzonitrile 81 WO
2008/ 109737 PCT/ US2008/ 056029 HO N OCH3 CF3 CN 0 'H
NVR (400 Hz, CDC13 7.96 (d, 1H) 7.72 (d, 1 H),
7.67 (dd, 1 H, 7.1 m3HP L79F¢d, 1 H), 4.70 (m
1H, 430(m 1H), 08

3.80 (d, 3H), 5 3.%0 Tm
(mz) [M+1]+ 490.2 (pa
489.47). Exanple 40d
4-{4-[2-(2, 6-Di rrethyl-rmrpholin-4-y|)-4-oxo-4|—|—thi azol
-5-ylidenenet hyl]-2-

'H NMR (400 Hz, CDsOD) §8.30 (d, 1H), 8.12 (dd, 1H), 7.76 (s, 1H), 7.36 (d, 1H),
7.28 (m, 2H), 6.80 (d, 1H), 4.60 (m, 4H), 3.85 (dd, 7H):; LC/MS (m/z) [M+1]* 537.2
(calculated for Cz4H19F3N207S, 536.48).

Example 53

4-{4-[2-(3-Hydroxy-piperidin-1-yl)-4-oxo-4H-thiazol-5-ylidenemethyl]-2-methoxy-
phenoxy}-3-trifluoromethyl-benzoic acid methyl ester

Ho@
N OCH;  CF;

N OCH3

"H NMR (400 Hz, CDCls) §8.34 (t, 1H), 8.06 (dd, 1H), 7.72 (d, 1H), 7.14 (m, 3H),
6.74 (m, 1H), 4.10 (m, 3H), 3.92 (d, 3H), 3.80 (d, 3H), 3.55 (m, 2H), 2.05 (m, 2H),
1.80 (M, 2H); LC/MS (miz) [M+1]* 537.2 (calculated for CosHasF3N206S, 536.52).

Example 54

88



nmet hoxy- phenoxy}-3-trifl uoromet hyl -benzonitrile OCH3
CF3 S0"'I:~ \ CN 0 15 1 H NWR (400 Hz, DVMSO 88.34

W@ dgosaoddy7 8.02 (dd, 1 H), 7.72 (s, 1 H), 7.54PCTUSIH08/056029
H, 7.39 (d, 1 H, 7.32 (dd, 1 H, 6.90 (d, 1 H),
4.50 (dd, 1 H, 3.80 (m 4H), 3.70 (m 2H), 3.18 (m
1H, 2295 (m 1 H, 1.20 (t, 6H); LM (mz) [M1 ]+

4- {Qme%dﬁﬁhqulc?{fs{!-é?,f&go-ﬁ?pwazﬁﬁi\w&d-tﬁia?zoﬁ@-ylia&memethyl]-

Exanpl e

i s-(2- phenoxy}ai-tflyorometiiyl-bemzoict acichingthyl-éster i dene
nmet hyl } - 2-

fl uoro- phenoxy)-3-trifluoromethyl -benzonitrile 25 82
WO 2008/ 109737 US2008/ 056029 OH HO-~- f N F CF3
N~S 0):: CN I\/R(400Hz DI\/BO) 88.40 (d, 1 H),
8.10 (dd, 1 H), N74(dd OgHy)  GF64 (s, 1 H, 7.55

(m 2H), 720(d)k§|) H, 3.80 (t, 1 H),
3.70 (m 4H), 2.50 (mlg) [M1]+ 496.2
(cal cul ated for " REANGO4S 3

Exanpl e 42
4-{2-Fl uor o- 4-[ 4- axo- 2- (2-[ 1, 2 4]trloazol 1-yl-ethyl am
no) - 4H-t hi azol -5 10 yl i denenet hyl ]

- phenoxy}-3-trifluoromet hyl -benzonitrile f--N NN\, NH

"H NIRY200 12, CDCl5) §8.37 (d, 1H), 8.07 (dd. 1H), 7.82 (s, 1H), 7.18 (m, 3H),
6.84 (bs, 1H), 6.75 (d, 1H), 4.65 (s, 1H), 4.30 (s, 2H), 3.92 (m, 3H), 3.82 (M, 4H),
3.62 (m, 2H); LC/MS (miz) [M+1]* 536.2 (calculated for CasHaoFsNsO6S, 535.49).

10
Example 55
1-{5-[4-(4-Cyano-2-trifluoromethyl-phenoxy)-3-ethoxy-benzylidene]-4-ox0-4,5-
dihydro-thiazol-2-yl}-azetidine-3-carboxylic acid
15
Ho\ji
N 0 CF,
) o
X CN
0]

"H NMR (400 Hz, CD;0D) §8.10 (d, 1H), 7.84 (dd, 1H), 7.73 (s, 1H), 7.32 (m, 3H),
6.90 (d, 1H), 4.55 (m, 4H), 4.05 (qt, 2H), 3.70 (m, 1H), 1.15 (t, 3H); LC/MS (m/z)
20 [M+1]" 518.2 (calculated for Co4H1sFsN30sS, 517.48).

Example 56

4-(4-{2-[Bis-(2-hydroxy-ethyl)-amino]-4-oxo-4H-thiazol-5-ylidenemethyl}-2-

25 ethoxy-phenoxy)-3-trifluoromethyl-benzonitrile

&9



10

15

20

N): CN O H NWR (400 Hz, DVSO) 88.52 (s, 1 H), 8.40
(d, 1 H, 8.10 (dd, 1 H, 8.00 (s, 1 H, 15 7.68 (dd,
wa2dp/1097363 (s, 1 H), 7.30 (m 2H), 7.20 (d, 1P¢H/US2008/856029

(t, 2H), 3.92 (t, 2H); LCOM (mz) [M1]+ 503.0

(cal cul ated for C22H14F4N602S, 502.45). Exanple 43 20
4-{2-Fl uoro-4-[ 2-(4-net hyl - 3- oxo- pi perazi n-1-yl)-4-o0xo0
-4Ht hi azol -5- yl i denenet hyl ]

- phenoxy}-3-trifluor o§et hyl - benzonitrile 83 WO

2008/ 109737 PCT/ US2008/ 056029 N O- M F CF3 NS ~\
01:: \ N 0 'H 00 Hz, ODMSO) 8B; 40 (d, 1 H),
8.10 (dd, 1 H), 7.74 25 2H), 7.20 (dd,
1 H, 4.40 (s, 1 H,N%E.5 13 (t, 1 H,
3.94 (t, 1 H), 3.50 (W n3H, LO M
(mz) [M1]+ 505.2 (gal cuI at ed for C23 16F4N4038

504. 46) . Exanple 44 4-{4-[2-(4-Ethanesu

| f onyl - pi perazin-1-yl)-4-oxo0-4Hthiazol -5-yl

" NURCARETEAEREE 9796 (9 L0k 74 5y 1 HeTB8408, 11 7188 RH)
7.10 HHf‘FSﬂS@ YHY 431§gt 2M). 4*60NMR e(HlZ;OQ e, ﬂ@;?mo &839; LC/MS

(m/Z)iM’félg'égf(a(quculﬁtedtfoz@zeszFzN;Os%% 1), 2H) 3. 50 (m
4H), 3.04 (qt, 2H), 1.40 (t, 3H):

Example 57

4-{2-Ethoxy-4-[4-0x0-2-(3-0x0-piperazin-1-yl)-4H-thiazol-5-ylidenemethyl]-
phenoxy}-3-trifluoromethyl-benzonitrile

"H NMR (400 Hz, CDCls) §7.97 (d, 1H), 7.82 (s, 1H), 7.68 (dd, 1H), 7.24 (m, 2H),
7.14 (d, 1H), 7.02 (bs, 1H), 6.81 (d, 1H), 4.65 (s, 1H), 4.30 (s, 2H), 4.02 (m, 2H),
3.88 (t, 1H), 3.65 (d, 2H), 1.20 (t, 3H); LC/MS (m/z) [M+1]* 517.2 (calculated for
Co4H19F3N,04S, 516.49).

Example 58

5-[4-(2,4-Bis-trifluoromethyl-phenoxy)-3-methoxy-benzylidene]-2-(3-hydroxy-
piperidin-1-yl)-thiazol-4-one

90



5

10

15

20

LOMS (mMz) [Mrl]+ 569.2 (cal culated for
C24H20F4NA04S2, 568.57). Exanple 45 20

wWd 2408A8478Dr 0- 4- [ 2- ( 3- hydr oxy- pyrrolidi n-1-yl) - BEDX82048856029

t hi azol -5-yl i denenet hyl] -

phenoxy}-3-trifluor t hyl - benzonitrile 84 WO

2008/ 109737 Pdﬁéﬁéggy 056029 HONKkj r~/ CN O 'H
NVR (400 Hz, DWMSO) nN42 (d, dCHY), &F12 (dd, 1 H),
7.77 (dd, 1 H), 7.68 (s, 1 (m 2H), 7.22 (d,
1 H, 5.30 (dd, 1 H) 74345 .75 (m 4H),
2.05 (m 2H); 5 LC 1] -2, (cal cul at ed
for C22HI5F4N303S, 474.43). Exanple 46 ~°

4-{4-[2-(2, 6-D net hyl - nor phol i n-4-yl)-4-o0xo0-4H-t hi azol
-5-ylidenenethyl]-2- 10

1

1HNM‘?“@ RS ¥ s PN @ HRNRER IO L. vy 31

ﬂ%) (4dos émH) H) 8. 8? (md@H))ls b (m7(27-ﬁ pad, (nd, zm5)017757@n 2H);

LC/M (mlg) E‘%’fi]d@4714 tgalcudated fQﬁszﬂl))Fest% @ﬁﬁ 4B)H), 2.95

(m 1 H, 1.20 (t, 6H); LM (mz) [M1 ]+ 506.3

(cal cul ated for C24H19F4N303S, 505.49). Exanple 47

20 4-{2-Fl uoro-4-[4- oxoERample»9- pi perazin-1-yl)-4Hth
i azol -5-ylidenenet hyl ] - phenoxy}-3-trifluorom et hyl
-benzon itri |le 85 WD 2008/109737 PCT/ US2008/ 056029

4-{5-[4-(2,4-Bis-trifluoromethyl-phenoxy)-3-methoxy-benzylidene]-4-oxo-4,5-

dihydro-thiazol-2-yl}-piperazin-2-one

HN
=)
OCH3 CF;4
%S

0]

CFs

"H NMR (400 Hz, CDCls) §7.94 (d, 1H), 7.84 (d, 1H), 7.65 (dd, 1H), 7.18 (m, 3H),
6.80 (d, 1H), 4.68 (s, 1H), 4.30 (s, 2H), 3.86 (M, 4H), 3.62 (m, 2H); LC/MS (m/z)
[M+1]" 546.4 (calculated for CasH17FsN304S, 545.46).

Example 60

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

pyrrolidin-1-yl)-ethylamino]-thiazol-4-one

Cl
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ONFCF3 CN O '"H NWR (400 Hz, DMSO 88.42 (d, 1 H),
8.12 (dd, 1 H, 7.76 (m 2H), 7.58 (m 2H), 7.22 (m

waQ@ 2048109388 (s, 1 H), 4.25 (s, 1 H), 4.06 (t, BCFPS2008/056029
3.88 (t, 1 H, 3.40 (m 2H); 5 LCM (mz) [M1]+
491. 2 (calculated for C22H14F4NAO3S, 490.43). Exanple

'H le}lR{et i%l@s@ %‘W 'sgf@ PHP B3 [(AMRg) 7 429401 AFHA D4 R0bH),

nemet
6.84 (d, Udt)p3 Breso3H),-B66 (1, PH) 03 d@e(trhH )b BriZofhj 2H), 1690 (m, 2H);

LC/M§'§(I71/§)B{A 151% GN,CE%J%%@W%FE &'Q@Naéogé@ 9%3)01(m 1

H, 156.92 (d, 1 H, 3.90 (t, 1 H, 3.60 (t, 1 H),
2.64 (m 2H), 2.35 (d, 6H), 1.90 (m 2H); LO M (mz)
[ MF1] + 493.0 (cal cul at eExampIe:ﬁHHZCFM\MOZS, 492. 49) .
Exanpl e 49 20
4-{2- Fl uor o- 4-[ 2- ( 3- nor phol i n- 4-yl - propyl am no) - 4- oxo-
4-{344 -iJJCﬂrﬂél'o-'i-trlfluoromethyl -phenoxy)-3-methoxy-benzylidene]-4-oxo-

yli enenethyl% enoxy}-3-trifluoronethyl-benzonitrile
N --~NH F cPB fsflhmd@ kzok2-yi}-pipenazirod®mnen 9737

10 PCT/ US2008/ 056029 ' H NMR (400 Hz, CDC13) 87.97 (d, 1
H, 7.76 (m 2H), 7.42 (m 3H), 6. 94 (d, 1 H, 3.85
(m 6H), 2.70 (m 6M-—~1.95 (m 2H); LCONM (mz)
[ Mt1] + 535. 2 (cal@® at for q%yZHgl_QZFA'MO?’S’ 534.53).

5 Exanple 50 4-(4-{2-{N2,3-D i

roxy-propyl)-nethyl - x4 i azol - 5-

yl i denenet hyl } - 2-f uoNo - 3- | uor onet hyl - ben
zonitrile \ Cl

"H NMR (400 Hz, DMSO) 6 8.40 (m, 1H), 7.83 (d, 1H), 7.72 (d, 1H), 7.63 (m, 1H),
7.50 (dd, 1H), 7.28 (m, 2H), 6.84 (m, 1H), 4.37 (s, 1H), 4.24 (s, 1H), 4.06 (m, 1H),

15 3.84 (m, 4H), 3.40 (m, 2H); LC/MS (m/z) [M+1]" 512.2 (calculated for
C22H17CIF3N304S, 511.90).

Example 62

20 5-[4-(4-Chloro-2-trifluoromethyl-phenoxy)-3-methoxy-benzylidene]-2-[(2,3-
dihydroxy-propyl)-methyl-amino]-thiazol-4-one

OH
/_<; 4 OCH CF
HO N 3 3
I~ 0
N/ S
X Cl
0

25 '"H NMR (400 Hz, DMSO) 57.83 (d, 1H), 7.65 (m, 2H), 7.50 (dd, 1H), 7.27 (m, 2H),
6.84 (dd, 1H), 5.24 (d, 1H), 5.06 (d, 1H), 4.86 (t, 1H), 4.76 (t, 1H), 3.90 (m, 1H), 3.80
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20

25

HOOHF CF3 CN 10 0 ' H NWR (400 Hz, CDC13) 88.01 (d,
1H, 7.75 (dd, 1 H, 7.70 (s, 1 H, 7.38 (m 2H,
W(72®8/1Q5d’37 1H, 6.92 (d, 1 H, 4.16 (bs 1 H) PGT/882008/056029
, 89 (m 1 H, 3.79 (bs, 1 H), .66 (m

@ 3@)2% ; da#géskgﬁwHéﬁba%d%%@ 4&%@@33% CaklifFaNsasS.

5169‘?(2 FI uor o- 4- {4- oxo0- 2-[ 3- (2- oxo-pyrrolidin-1-yl)-prop
yI am no] - 4H-t hi azol -5- 20
yl i denenet hyl } - phenoxy) - 3- trlfluoronethyl
-benzonitrile Cr NHFCES NTSG \ 01:: CN O ' H NWR
(400 Hz, DVBO) 88.42 (dEX3MRI€63 15 (4dq, 1 H), 7.70
(m 2H), 7.54 (m 2H), 25722(d 1 H, 3.50 (t,
cHibr -@4m@ﬂih 30X0 - -4H-
3 (m %ﬁ) 1.80 )2%%1 c 20(?(55;2 9737 pér?c/?ltﬁislgo% V%)eStg Ia?ﬁmo] 4H
(m 2H); thiaxs- wliﬁ)enpmqthyl}Mrzo)(wdmmmlu@lefor
C25H20F4N403S, 532.51). Exanple 52 5
1- {5-[ 3- Met hoxy- 4- (4- et hoxycar bonyl -2-tri fl uor onet hyl
- phenoxy) -

benzyl i dene] - 4 5- dlhydro -2-yl }-azetidi ne
- 3- carboxyllc g~ CH: /I\S\ Oy \ [/
OCH3 OO0 101HQ\II\/R S 38.30 (d, 1 H),

8.12 (dd, 1 H), 7.76

"H NMR (400 Hz, CDCl3) §7.76 (m, 2H), 7.45 (dd, 1H), 7.20 (m, 1H), 7.10 (d, 2H),
6.76 (d, 1H), 3.93 (m, 2H), 3.82 (s, 3H), 3.60 (m, 4H), 2.44 (t, 2H), 2.12 (m, 2H);
LC/MS (m/z) [M+1]* 497.2 (calculated for C24H21CIN4O4S, 496.97).

Example 64

3-Chloro-4-{2-methoxy-4-[4-0x0-2-(3-0x0-piperazin-1-yl)-4H-thiazol-5-
ylidenemethyl]-phenoxy}-benzonitrile

HN
=)
OCHjs Cl

S sasl

0]

'"H NMR (400 Hz, CDCl3) §7.82 (d, 1H), 7.78 (d, 1H), 7.43 (dd, 1H), 7.19 (m, 3H),
6.76 (d, 1H), 4.30 (m, 3H), 3.82 (d, 4H), 3.62 (m, 3H); LC/MS (m/z) [M+1]" 469.2
(calculated for C22oH17CIN4O4S, 468.91).

Example 65
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7.28 (m 2H), 6.80 (d, 1 H), 4.60 (m 4H), 3.85 (dd,
7H; LM (mz) [M1 ]+ 537.2 (calculated for
wW@2ebBI1@F3N207S, 536.48). Exanple 53 15 PCT/US2008/056029
4-{4-[2-(3-Hydroxy-piperid in-1-yl)-4-oxo0-4Hth
i azol -5-yl idenenethyl]-2-nethoxy-
phenoxy}-3-trifluoromethyl -benzoic acid nethyl ester
3- d:ﬁ]ar@hh g&-@- Iﬁ‘l{‘(frdxy%r\o etﬂylocn%@n&] Mdﬂ&ﬁ%ﬂ%zol 5-
34 06 (dd, 1
H), 7. 14ydldensm)ethy6 2rmathpxy- nh)enwmm(nnomle 3 92
(d, 3H), 3.80 (d, 3H), 3.55 (m 2H), 2.05 (m 2H),
1.80 (m 2H); LM (mz) [M1]+ 537.2 (calculated for
C25H23F3N206S, 536.5a). 25 Exanple 54 88 WO
2008/ 109737 PCT/ 08/ 056029
4-{ 2- Met hoxy- 4-Hid- oxe-12- ( 3- ox&GH
zol -5-ylidenenet hyl ] -
phenoxy}-3-trifl uor omeit hyjl - bEnzdi ¢ B met hyl ester O
~~ N\ OCH3 CF3 N ~g A3 0 0 1 H NWR
5 (400 Hz, CDC13) 88.37 ¢d, 1 H), 8.07 (dd. 1 H), 7.82
(s, 1 H, 7.18 (m 3H), 6.84 (bs, 1 H), 6.75 (d, 1
H, 4.65 (s, 1 ,430(s 2H), 3.92 (m 3H), 3.82
1 z S
H N (¢80 PPE) Pt Ibe AN 0s S M) ™ [ A o3 e
4.14 (l}s{ 3H)43.08 (@giahld)B% l(ml, (Ilblr)o3r83Iﬁ§'I3H) 365 (m, 4H), 3.40 (s, 3H);

LoMSPSR I 1 PP L QTaEY ol 8T it B 473703,

3perdzin-1-yl)-4Hthia
O

10
Example 66
4-{5-[4-(4-Chloro-2-trifluoromethyl-phenoxy)-3-fluoro-benzylidene]-4-oxo-4,5-
dihydro-thiazol-2-yl}-piperazin-2-one
15

HN
0
{,} F CF4
). o)
sSeget
x cl
0

"H NMR (400 Hz, DMSO) §8.40 (d, 1H), 7.97 (d, 1H), 7.74 (m, 3H), 7.55 (m, 1H),

7.40 (m, 1H), 7.18 (dd, 1H), 4.40 (s, 1H), 4.26 (s, 1H), 4.05 (t, 1H), 3.85 (t, 1H), 3.40
20 (m, 2H); LC/MS (m/z) [M+1]" 500.2 (calculated for C21H14CIF4N303S, 499.87).

Example 67

5-[4-(4-Chloro-2-trifluoromethyl-phenoxy)-3-fluoro-benzylidene]-2-[3-(2-oxo-
25 pyrrolidin-1-yl)-propylamino]-thiazol-4-one

94



10

15

20

di hydr o-thi azol -2-yl }-azeti di ne-3-carboxylic acid 15

HO 120 O----- CFN 3 N-S (L(OCN 0 H NWR (400 Hz,
weDRem9788. 10 (d, 1 H), 7.84 (dd, 1 H), 7.73 (BCT/LSHP8/056029

7.32 (m 3H), 6.90 (d, 1 H, 4.55 (m 4H), 4.05 (qt,

2H), 3.70 (m 1.15 (t, 3H); LM (mz) 20

[ MH1] + 518. 2 (ca B ated for C24H18F3N305S, 517.48).

Exanpl e 56 4-( 2-[B

I s-(2-hydroxy-eth -am noj - 4- oxo 4H t hi azol -5-yli dene

met hyl ) -2- 25 et hoxy-henoxy)F 3- trlﬂ@ororreth I

-benzonitri le 89 WO 2QQ§/ 10973 82008/ 056029 OH

HO'/" N 0" CF3 s (L(® NJCN (400 Hz, CDC13)
87.96 (d, 1 H), 7.74 (¥ 3 dcl H), 7.18
(m 2H), 5 7.10 (d, 1 &), 678(d 1H) 4.15 (t, 2H),
4.00 (m 6H), 3.76 (t, 2H), 1.20 (t, 3H):; LOM (nl2)
[ Mr1] + 522.2 (cal cul ated for C24H22F3N305S, 521.51).

1
HINGROROEDI0) 7.7 9 )70, 28T 40(, 20,16 0, .

3.50 @) 218),,3.341éme B 32 (t, 26HeR@Ry(L-2HY 1193 (nor ), éw@(m 2H

oG 2% B bR e B8F, 2

7.68 (dd, 1 H), 7.24 (m 2H),

Example 68

2-{5-[4-(4-Cyano-2-trifluoromethyl-phenoxy)-3-methoxy-benzylidene]-4-ox0-4,5-
dihydro-thiazol-2-ylamino}-3-hydroxy-propionic acid methyl ester

0
)\/\OH
o =

NH OCH3 CF3

>~ 0

N/ S

X CN

O

"H NMR (400 Hz, DMSO) §7.97 (d, 1H), 7.83 (1H, s), 7.68 (dd, 1H), 7.22-7.12 (m,
3H), 6.77 (d, 1H), 6.0 (bs, 1H), 4.38-4.13 (m, 3H), 3.87 (s, 3H), 3.82 (s, 3H)
LC/MS (m/z) [M+1]* 522.1 (calculated for CsH1sFsN3O6S, 521.47).

Example 69

4-(4-{2-[2-(2-Hydroxy-ethoxy)-ethylamino]-4-oxo-4H-thiazol-5-ylidenemethyl}-2-
methoxy-phenoxy)-3-trifluoromethyl-benzonitrile

95



7.14 (d, 1 H, 7.02 (bs, 1 H, 6.81 (d, 1 H, 4.65 (s,

1 H, 4.30 (s, 2H), 4.02 (m 2H), 3.88 (t, 1 H, 3.65
w@ cgos2e9737 1. 20 (t, 3H); LC/MS (mlz) [ M1l ]+ S51FCRUS2008/056029

(cal culated for C24H19F3N404S, 516.49). 20 Exanple 58

5-[4-(2, 4-Bi s- trlguororret hyl - phenoxy) - 3- net hoxy benzy

| i dene] - 2- H Ty sroxy< piperi d | '

90 WO 2008/ 109737 PCT/

CF3 0 "H NWR (400 Hz,

1H, 7.64 (d, 1 H, 7.

4.08 (m 1 H), 380(m 5H) ,

2H), 1.75 (m 2H): %/lvs(mz) [ Mk1] + 547. 4

(cal cul ated for C24H2(J:6N204S 546. 48) . Exanple 59

4-{5-[4-(2,4-B

i S- trlfluoronethyl phenoxy) - 3- met hoxy- benzyl

i dene] - H-NIMB- 408-H2,0CDCls) 57.96 (dd, 1H), 7.75 (d, 1H), 7.67 (dd, 1H),

h

s o bedthol MR i b 875 Becs) SRR, T
7.84 (OLC/MsHém/zB [FR1('dsps 3 (b&lcul%té@fdrmz REFsN;G5s 6568)48).
(d, 1 H), 4.68 (s, 1°H. 4.30 (s, 2H), 3.86 (m 4H),
3.62 (m 2H); LM (mz) |[M1l]+ 546.4 (calcul ated
for C23HL7F6N304S, 545. E8ampledBpl e 60 20
5-14-(4-Chloro-2-trifluoronethyl - phenoxy) - 3- net hoxy- be
nzylidene] - 2-[ 2- (2- oxo- _

10 4%5@0@'-:@%‘a%l?lfg)%Iﬁtgygﬁ?h%?h-é%ﬂmih|ﬁzéf-15-yl|U§Mehféthyl]-2-

methoxy-phenoxy}-3-trifluoromethyl-benzonitrile

CN

15
"H NMR (400 MHz, CDCl3) 5 10.95 (bs, 1H), 7.95 (d, 1H), 7.73 (s, 1H), 7.67
(dd, 1H), 7.26 (m, 1H), 7.20-7.08 (m, 4H), 6.88 (d, 1H), 6.76 (d, 1H), 4.32-4.30 (m,
2H), 4.03 (m, 2H), 3.77 (s, 3H);
LC/MS (miz) [M+1]* 514.1 (calculated for CsH1sFsN503S, 513.49),
20

Example 71

N-(2-{5-[4-(4-Cyano-2-trifluoromethyl-phenoxy)-3-methoxy-benzylidene]-4-oxo-
25 4,5-dihydro-thiazol-2-ylamino}-ethyl)-acetamide
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0 91 WO 2008/109737 PCT/ US2008/ 056029 'H NMR (400 Hz,
DVMBO) 87.83 (d, 1 H), 7.63 (m 2H), 7.44 (d, 1 H),

wQ2@4/109137 2H), 6.84 (d, 1 H), 3.81 (s, 3H), 3rPGBUL1008/056029
2H), 3.42 (m 4H), 2.17 (t, 2H), 1.90 (m 2H); LC M
(mz) [M1]+ 54Q, 2 (cal cul ated for C24H21Cl F3N304S,

539.96). 5 Exanple 61 4-{5-[4-(4-Ch
| or o- 2- trlfIE%grﬁ?t’HWNl-phenox CHs net Kbry- benzyl i dene]
- 4- 0x0- 4, 5-dignydr o- th)\a 2> i azin-2-one 10
OMN OCH3 CF3 N-S ON 0 (400 Hz,
DVBO) 88.40 (m 1 H), , d, 1 H),
7.63(m 1 H, 7.50 (Ad, 1 H. 7.28 (m 2M. 6.84 (m
1H, 4.37 (s, 1L H, &24(s, 1 H, 406 (m 1H, 15
384(m 4H), 3.40 (m 2H); LOMNS (mz) [Ml]+ 512.2

o MR8 M, EBE 5 TNBe ), 581% (%0)1 ) 86187 7.80 (s,
1H), ’ﬁsbﬁ(dgﬁ] ﬁ'@ff n;a g_H'),fJ/.UHQf(RfTﬁm}’é.mWBP@Hy)sézt B9 8 2R3 65

nzyli
5 (m, 4Hi)h3.02 dsy3id) opyl ) - net hyI am no] -t hi azol -4-one OH HOV

Ty s P b o S A S0

7.27 (m 2H), 6.84 (dd, 1 H), 5.24 (d, 1 H, 5.06 (d,
1 H, 4.86 (t, 1 H, 4.76 (t, 1 H, 3.90 (m 1 H,

3.80
Example 72
10
4-{2-Methoxy-4-[4-0x0-2-(2-[1,2,4]triazol-1-yl-ethylamino)-4H-thiazol-5-
ylidenemethyl]-phenoxy}-3-trifluoromethyl-benzonitrile
N
-
N~ \/\NH OCH3 CF3
s AP
= CN
15 O

'"H NMR (400 MHz, CDCls) 5 8.24 (s, 1H), 8.13 (s, 1H), 7.98-7.96 (m, 4H),
7.79 (s, 1H), 7.75 (s, 1H), 7.70-7.65 (m, 2H), 7.22-7.11 (m, 6H); 6.79-6.75 (m, 2H);
4.87-4.85 (m, 2H), 4.55-4.52 (m, 2H), 4.22-4.19 (m, 2H), 4.0-3.98 (m, 2H),
20 3.84 (s, 3H), 3.79 (s, 3H);
LC/MS (m/z) [M+1]" 515.0 (calculated for Co3H17F3NgO3S, 514.48).

Example 73
25
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92 WD 2008/ 109737 PCT/ US2008/ 056029 (d, 3H), 3.30 (d,
3H); LM (mz) [M1]+ 517.2 (calculated for

w@2BBROEBF3N205S, 516.92). Exarrpl e 63 5 PCT/US2008/056029
3- Chl or o- 4- ( 2- met hoxy- 4- { 4- oxo- 2-[ 2- ( 2- oxo- pyrrol i din-

th no
a-FMethox 53’ tf A SAaR-4-Y 33 ProBElRsBiRoA-po-4H-thiazol-5-
-\ Phadh Gy piohoxg) 8 trifRibromiebhy AodRed Al
(400 , CDCI3) 87.76 (m
(m 1 H), 7.10 (d, 2H), 676(d 1H) 393(m2H)
3.82 (s, 3H), 3.60 (m 4H), 2.44 (t, 2H), 2.12 (m
2H); LCOMS (mz) [MH1]+ 497.2 (cal cul ated for
C24H21Cl NA04S~ 496097). 15 Exanpl e 64 3-C h

| or 0- 4-{ 2- thoNﬂ@/zj\-oxo-z-(S Igazi n-1-yl)-4H
-th iazol - 5\_yVi denenet Nyl | - ph & nzonitrile HN
NOCH3 G CN 200 1H 87.82 (d, 1
H, 7.78 (d, 1 H, 7.487(d, 3H), 6. 76
(d. 1 H, 4.30 (m 3H, ) ; A2 3H) ;
LC M5 (mlz) [Mrl ]+ 46952 (calculatedfor
C22H17CI NA04S, 468.91). 25 Exanple 65 93 WO
2008/ 109737 PCT/ US2008/ 056029 3-Ch

2 r I h
| n@?“'@R(QDbf{\dB%hC%CQQ@E% CPB% (AT, ORY! ¥ 7TRENYL) 32 (s, 1H),
7.70-7.65 (m, 2H), 7.31-7.28 (m, 1H), 7.24-7.12 (m, 5H), 6.78-6.76 (m, 2H); 4.05-

4.01 (m, 2H), 3.83 (s, 3H), 3.80 (s, 3H); 3.73-3.59 (m, 16), 3.46-3.44 (m, 2H), 3.10-
10 3.07 (m, 2H), 2.73-2.70 (m, 2H);
LC/MS (m/z) [M+1]* 561.0 (calculated for CsH23F3N4OsS, 560.65).

Example 74

15 (2-{5-[4-(4-Cyano-2-trifluoromethyl-phenoxy)-3-methoxy-benzylidene]-4-oxo-
4,5-dihydro-thiazol-2-ylamino}-ethyl)-urea

H
HzN\n/N\/\NH OCH;  CFs
© s ©
N
= CN
o)
20
"H NMR (400 MHz, DMSO) & 8.30 (d, 1H), 7.98 (dd, 1H), 7.56 (s, 1H), 7.47-
7.44 (m, 1H), 7.35-7.28 (m, 1H), 7.21 (dd, 1H), 6.89 (d, 1H), 6.1 (bs, 1H), 5.52 (bs,
2H), 3.77 (s, 3H), 3.51-3.47 (m, 2H), 3.19-3.15 (m, 2H)
LC/MS (m/z) [M+1]" 505.9 (calculated for CooH1gF3Ns04S, 505.47).
25

Example 75
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15

20

25

yl i denenet hyl } - 2- net hoxy- phenoxy) - benzonitrile OH
HON-/ OCH3 CI NS Ol CN 5 0 "H NWR (400 Hz, CDCL3)
w@Z003809781 2H), 7.44 (dd, 1 H), 7.14 (m 3H), BCTBS10d$/056029

1H, 4.14 (bs, 1 H, 3.98 (dd, 1 H, 3.8 (m 1 H,

3.83 (s, 3H), 3.65 (m 4H), 3.40 (s, 3H); LOM (nz)

[ M-1] + 474.2 (cal cul ated for C22H20CI N305S, 473.93).
4-{2%M-ﬁ-ﬁﬁeﬂh6ﬁ(%thﬁi-%ino;-4-oxo-4H-thiazoI-5- lidenemethyl]-

l oro-2-trifluoronethyl - phenoxy)-3-fl uoro-benzyli dene] -

4- ox0- 4, 5- dphegdoxy)-gitrifluioromethybbenrzenitrile2- one 15 O

NN FCF3 NS ~\ O~\ C O0' HNM (400 Hz, DVSO

88.40 (d, 1 H, 7.97 (d, 1 H, 7.74 (m 3H), 7.55 (m

1H, 7.40 (m 1 H, 7.18 (dd, 1 H), 4.40 (s, 1 H),

4.26 (s, 1 H, 405 (t, 1 H, 3.8 (t, 1 H, 3.40 20

(m 2H); LC M £fhgy” [ MF1] +0809. 2 (cr cul ated for

C21H14CI FAN303S, 499.87). E

- phenoxy) - 3- f | uor L be 25
pyrrolidin-1-yl)-pr/ppylam 94 WO
2008/ 109737 PCT/ USR008/ 056029 C , ~NH F CF3 N _S\
o d

"H NMR (400 MHz, CDCl3) 5 7.96 (d, 1H), 7.82 (s, 1H), 7.67 (dd, 1H), 7.21
(m, 2H), 7.16 (d, 1H), 6.77 (d, 1H), 3.92 (s, 3H), 3.82 (s, 3H): 3.63 (s, 3H)
LC/MS (m/z) [M+1]* 464.0 (calculated for Cz1H16F3N304S, 463.43).

Example 76

{5-[4-(4-Cyano-2-trifluoromethyl-phenoxy)-3-methoxy-benzylidene]-4-oxo-4,5-

dihydro-thiazol-2-ylamino}-acetic acid

HO NH OCH;  CFj
geSonsl
N XX
CN
o

"H NMR (400 MHz, DMSO) & 13.0 (bs, 1H), 10.0-9-98 (m, 1H), 8.31 (s, 1H),
8.01-7.97 (m, 1H), 7.67 (s, 1H), 7.51 (dd, 1H), 7.37 (d, 1H), 7.24 (dd, 1H), 6.90 (d,
1H), 4.26 (d, 2H), 3.77 (s, 3H)

LC/MS (miz) [M+1]* 478.1 (calculated for Co1H14FsN3OsS, 477.41),

Example 77
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0 'H NMR (400 Hz, DMBO) 87.97 (d, 1 H), 7.70 (m 3H),
7.40 (m 2H), 7.18 (dd, 1 H, 3.50 (t, 2H), 3.34 (m

wdlzi)os/l(mﬁﬂ (t, 2H), 2.22 (t, 2H), 1.93 (m 2H)PCLUBD08/056029
(m 2H); 5 LM (mMz) [Ml]+ 542.2 (cal cul ated for

4- [Z-ﬁefiglzﬂ ;fé\%éﬁglagﬁhq ?1%m%ol- -ylidenemethyl)-phenoxy]-3-

- phenoxy) - 3- et hOPFMnhﬁBﬁYéthgﬁB%zénﬁméAf 5
di hydro-thi azol yl am no} - 3- hydr oxy- propi onic acid

met hyl ester 10 -0 OH NHOCH3 CF3 NS o CN O0O' H
NMR (400 Hz, DMSO) 87.97 (d, 1 H), 7.83 (1 H s), 7.68
(dd,lH) 7.22-7.12 (m 15 3H), 6.77 (d, 1 H), 6.0
(bs, 1 H), 4.38< (m 3.87 3H), 3.82 (s,
3H) LC/I\/S (m z) "?{/I+1]+ 5H3 cal uq:?'at ed for
C23H18F3N306S, 5
4-(4-{2-[2-(2- HyNiroy et
azol - 5-yl i denenet }y CN
met hoxy- phenoxy) Yol trlfl uor onet hyl - benzonitrile 95 WO
S 2008/ 109737 PCT/ US2008/ 056029 HO~~O *' ~NH OCH3 CF3 N
OlCNOHNI\/R(4OOHz CDC13)8796(dd 1H) 775

67
W@(@OMH@&QM&OW 9.62 @2& 3 "668(% (S,11HH)7 Q@(CMS 1H) 7.64
(s, 1@32:24)&@4‘1@2%8?@%@6% 7099 4l0THAE8 (T3NS0 357 (5, 3H),
3.06 &, B#)[ 2- (2- 1 m dazol - 1-yl - et hyl ami no) - 4- oxo- 4H-t hi azol -
10 ST MENSIF YA 434 1 (calculated for CaoH1aFsNsOsS, 433.40).

i no] - 4- oxo-4H-t hi

Example 78

1-{5-[4-(4-Cyano-2-trifluoromethyl-phenoxy)-3-methoxy-benzylidene]-4-ox0-4,5-

15 dihydro-thiazol-2-yl}-piperidine-4-carboxylic acid amide

NH»

O

N OCHj; CFj3

I~ 0

N/ S

X CN

O

20 "H NMR (400 MHz, DMSO) 6 8.31 (d, 1H), 7.99 (dd, 1H), 7.68 (s, 1H), 7.51

(d, 1H), 7.37-7.29 (m, 2H), 6.88 (d, 1H), 4.55-4.52 (m, 1H), 3.87-3.84 (m, 1H), 3.78
(s, 3H), 3.50-3.44 (m, 1H), 3.36-3.32 (m, 2H), 1.92-1.85 (m, 2H), 1.63-1.59 (m, 2H)
LC/MS (m/z) [M+1]* 531.3 (calculated for CasHz1F3N404S, 530.52).
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nmet hoxy- phenoxy}-3-trifluoromethyl -benzonitrile NO,N

' ~ NH OCH3 CF3 N~SOlCN 0 15 1H NMR (400 MHz,
w@DoE3)9787 10. 95 (bs, 1 H), 7.95 (d, 1 H), 7.73P¢HUSI08/056029

H, 7.67 (dd, 1 H, 7.26 (m 1 H, 7.20-7.08 (m 4H),
6.88 (d, 1 H, 676(d 1%| 32430(m 2H), 4.03
(m 2H), 3.77 (s, 3H) z) [Mtl]+ 514.1
(cal cul ated for C24H18F3N5038 513.49). 20 Exanple 71
N-(2-{5-[4-(4-Cyano-2-trifluoronethyl-phenoxy)-3-netho

1-{5- E@(%Sy@pbib&lﬁﬁl}lommgmylthenoxy) -3-methoxy-benzylidene]-4-oxo-4,5-

Soo Rl iserF il ik HEaLc b Iie 2R AR 881eFS

5 ONgOICN o' HNI\/R(4OOI\/Hz, CDC13) b 11.1 (bs, 1
H, 82 (m 1 H, 7.97 (d, 1 H, 7.80 (s, 1 H), 7.68
(dd, 1 H, 7.24 (m 1 H, 7.18 (m 1 H), 6.76 (d, 1
H, 3.84 (s, 3H); $HAR:3-65 5 (m 4H), 2.02 (s, 3H
LC/ VB (1l 2) 505 1 (cal cul ated for
C23H19F3N404S, 504.48). Exanple 72 10
4-{2- Met hoxy-4-[ 4 0Xp-2-(2-[1,2,4]triazol -1-yl-ethylam
ino)-4H -th iazol

yl i denenet hyl ] - phemoxy} - 3- t PFeuor Srfet hyl - benzonitrile
N' N~~NH OCH3 CF3 N~ (0 \©\

CN

"H NMR (400 MHz, CDCl3) & 7.96 (d, 1H), 7.78 (s, 1H), 7.68 (dd, 1H), 7.21-
10 7.20 (m, 2H), 7.16 (m, 1H), 6.77 (d, 1H), 4.69-4.63 (m, 1H), 3.88-3.83 (m, 1H), 3.81
(s, 3H), 3.74 (s, 3H), 3.57-3.43 (m, 2H), 2.76-2.70 (m, 1H), 2.15-2.08 (m, 2H), 1.98-
1.87 (m, 2H)
LC/MS (m/z) [M+1]* 546.3 (calculated for CosH22F3N3OsS, 545.53).

15 Example 80

4-(2-Methoxy-4-{2-[(morpholin-2-ylmethyl)-amino]-4-oxo-4H-thiazol-5-

ylidenemethyl}-phenoxy)-3-trifluoromethyl-benzonitrile

20

HN—>

O
NH OCH3, CF3
~ o
N/ S\
CN
O

2-({5-[4-(4-Cyano-2-trifluoromethyl-phenoxy)-3-methoxy-benzylidene]-4-oxo-4,5-
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30

CN 15 0 ' H NWR (400 MHz, CDC13) b 8.24 (s, 1 H),

8.13 (s, 1 H, 7.98-7.96 (m 4H), 7.79 (s, 1 H, 7.75
w@o 20084094437 7.70-7.65 (m 2H) 7.22-7.11 (m 6|—?CT/US2008/056029

6.79-6.75 (m 2H); 4.87-4.85 (m 2H), 4.55-4.52 (m

dihyd%q_}_%hiagél%yl(a@mg}]_ﬁnetm@-javgr[efmls Q%W%E%o_g(ygggc@ teﬁ bu%yl ester

t 3 25
ves B4 U0 SIS Do e

ylidenprethybtihengxyl-B znf(t@rcrmemwbehaowtrye apdakemprapging

moro P4 eRt051 e Blid B T ester o9 ereiRac I EXARS AG T i 1 o
0 L(ﬂMS\ %m/&l I\%@?:i;]:3 6983 (d‘é&lﬂatbd%'r CSHLoF N AR, 649%3}4"2

2-({>44f-(4- 87518719 &tréwo(weé'@ pher@sy)ﬁ g@&f@@gy hgplliby“de ‘i-PXQ‘Z’r o-

d.hydgéntmg{%l :2-Qraffin ?}j@%ﬂ nBibnoifrel -c?mo(}(%% BhigtkhtytySter (0.1

g, 0. 1(61rmn‘2ﬂ9 was dls&olvla@i i3.d?y d{omlordhieth@ne’ @& aLFOT4 the eddction mixture
LM (m z) ]+ 561.0 (calcul ated for
was theg@olded i 05 trlﬁwogggtlc agq dApnle)- Thersaction mixture was stirred at

0°C f&rzéiw%f éaéi@% %ptgc;?i'n Eérh{)ér%?ur%r%F 55 RhFe%‘”%?e réa&?otnhr%x%ure
was tﬂeﬁﬂélrt"twﬂfe@l Wikh %@Patéd)ﬁ?@bﬂ@bo@ﬂw bicattb@ate And

H2NUNN' ** ~NH OCH3 CF3 NSI\VOI\CN O .
dichloromethane. The organic layer was washed with brine, dried with Na SO,
filtered and the solvent evaporated in vacuo to yield a crude oil. The crude oil was
purified via flash chromatography (6% ammonia 2.0 M methanol / dichloromethane)

to yield the compound as a solid (0.052 g, 63%).

"H NMR (400 MHz, CDCl3) 5 7.96 (s, 1H), 7.78 (d, 1H), 7.68-7.77 (m, 1H),
7.21-7.14 (m, 3H), 6.77 (d, 1H), 6.39 (bs, 1H), 4.04-4.0 (m, 1H), 3.92-3.89 (m, 1H),
3.81 (s, 3H), 3.75-3.45 (m, 3H), 2.99-2.86 (m, 3H), 2.70-2.60 (m, 1H)

LC/MS (m/z) [M+1]* 519.2 (calculated for C4H21F3N404S, 518.51).

Example 81

4-[4-(2-Dimethylamino-4-oxo-4H-thiazol-5-ylidenemethyl)-2-methoxy-phenoxy]-
3-trifluoromethyl-benzonitrile

~N OCH;  CFs
~ 0
NG s\
CN
o

"H NMR (400 MHz, DMSO) & 8.31 (d, 1H), 7.99 (dd, 1H), 7.67 (s, 1H), 7.51
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20" H NWR (400 MHz, DVMsO) b 8.30 (d, 1 H), 7.98 (dd,
1 H, 7.56 (s, 1 H, 7.47- 7.44 (m 1 H), 7.35-7.28
w@eqosaodfp7 7.21 (dd, 1 H), 6. 89 (d, 1 H, 6.1 pOEUSDH08/056029
Hy, 5.52 (bs, 2H), 3.77 (s, 3H), 3.51-3.47 (m 2H)

@ 1@5%@5%@% kDA, é’ M“Eibwﬁ?f% é@%’% B e,

3.15 &P )109737 PCT/ US2008/ 056029

4-{2- I\/lethox -4-] 2- E}msthox y- met hyl - ami no) - 4- oxo-4H-t hi a
sz/ISISy(]m/dé hiel 310 (raderdadep-far BQ1H1blasi\ls@mSet4l47|43)
-benzon itri le 5 NOCH3 CF3 N~S (L(05 CN O '"H NWMR
(400 MHz, CDC13) b 7.96 (d, 1 H), 7.82 (s, 1 H, 7.67

5 (dd, 1 H), 7.21 (m 2HExampléged, 1 H), 6.77 (d, 1
H, 3.92 (s, 3H), 3.82 (s, 3H); 3.63 (s, 3H 10 LCO M
(mz) [M1l]+ 464.0 (caI cul ated for C21 H16F3N304S,

4-(5- {4 GYpno FE R orfinyphengry);3-methoxy benzylidencl 4iox0-4,5-

nzyl i dedﬂiydflfoetmazbl& -yfamino}- butyrlc acid methyl ester

di hydro-thi azol - 2-yl am no}-acetic acid HOjr--~ NH
OCH3 CF3 ONS O\ I ~1 ~CN O 20 1H NWR (400 MHz,
10 DVMSO) (513.0 (bs, 1H), 10.0-9-98 (m 1 H), 8.31 (s, 1
H),801797(m1 , 7.67 (s, 1 H), 751(dd1

(cal cul at ed forO c21 Hl 25 Exanpl e

77 99 .

. 7.37 dd, 1 6.9
ZDZG(d (2 MN{%‘( OL&HSg)tz|[F 1]+ 4781

CN
o
"H NMR (400 MHz, DMSO) & 8.30 (s, 1H), 7.99 (dd, 1H), 7.41 (s, 0.5H), 7.34
(d, 0.5H), 7.26-7.24 (m, 1.5H), 7.18-7.14 (m, 1.5H), 6.88 (dd, 1H), 3.76 (s, 3H), 3. 58
(s, 3H), 3.24-3.20 (m, 2H), 2.39-2.32 (m, 2H), 1.78-1.70 (m, 2H)

15 LC/MS (m/z) [M+1]" 520.1 (calculated for Co4H20F3N305S, 519.49).
Example 83

(1-{5-[4-(4-Cyano-2-trifluoromethyl-phenoxy)-3-methoxy-benzylidene]-4-oxo-

20 4,5-dihydro-thiazol-2-yl}-piperidin-4-yl)-acetic acid methyl ester
O
—0
N OCHjs CFs
R0y
CN
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WO 2008/ 109737 PCT/ US2008/ 056029

4-[ 2- Met hoxy- 4- ( 2- et hyl am no- 4- oxo- 4H-t hi azol -5-yl i de
wWoeemsibyrB) - phenoxy] -3 trifluorom et hyl -benzonPCT/UB2008056029

NHOCHSCFB N~/S (L(O5 CN 5 0 '"H NWR (400 MHz, DMSO

(o @ﬁéﬂ%p nﬂ{az(ﬁq%ﬂ@ 7% @ 7( s ‘ﬂﬁ’wles%?dgz wﬁd? 21-

719%710&'\/5)6/ rﬁd1H% 6:)’7 8: 17H (48992@6(m?4@)63(8>7 339 (MO1H), 3.80

ca cul at ed

(s, 3%02614’1)4@3&32)3&44 374@1) 1H)5(aap3 45 1), 1H) 234231 (m 2H), 2.23-

214 (B A SRR Bt e R M st et

di |
5 a#h:\élgleo?\lﬁ/hp fMG*I7]- %ﬁg%d@maﬂegljgegéy\wmls 659@62 -
NMVR (400 Mz, DMBO) b 8.31 (d, 1 H), 7.99 (dd, 1 H),

7.68 (s, 1 H, 7.51 (dg ;Eple137729(m 2H), 6.88
(d, 1 H, 4.55-4.52 (m X B47.3.84 (m 1 H. 3.78
(s 3H) 350344(m1 ,336332(m2H)

o (B e
(51414 Gyanes 15y wmwmxs@%m thexyefarzyigseisyoxo-d.s-
100 WO 26 ;
10 1o(5. M%ﬁﬂ%/ﬂ%ﬁg. ofﬂ/ g@?%&d PEIRpl EstéP
- phenoxy) - 3- met hoxy- benzylldene] 4- oxo- 4, 5-
di hydro-thi azol - 2-yl } - pi peri di ne-4-carboxylic acid
met hyl ester 5 OCH3

0
/ NH OCHj CF4
vr O@
7S
N NN
CN

15 "H NMR (400 MHz, CDCl3) 5 7.96 (m, 1H), 7.81 (s, 1H), 7.67 (dd, 1H), 7.21-
7.17 (m, 2H), 7.14-7.13 (m, 1H), 6.77 (d, 1H), 6.52 (bs, 1H), 4.50 (d, 2H), 3.85 (s,
3H), 3.81 (s, 3H)

LC/MS (m/z) [M+1]* 492.1 (calculated for Co2H16F3N3OsS, 491.44),

20 Example 85

4-{4-[2-(3,5-Difluoro-benzylamino)-4-oxo-4H-thiazol-5-ylidenemethyl]-2-
methoxy-phenoxy}-3-trifluoromethyl-benzonitrile

25

CN
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O 7NOCH3 CF3 NS\ 01 CN O H NW (400 MHz, CDC13) b
7.96 (d, 1 H, 7.78 (s, 1 H, 7.68 (dd, 1 H, 7.21- 10
wQ@2@8/109137 2H), 7.16 (m 1 H), 6.77 (d, 1 H), 4r6GPU42068056029
(m 1 H), 3.88-3.83 (m 1 H), 3.81 (s, 3H), 3.74 (s,

(
31@' "QﬂES 49%@'?'2155"75‘5&? 1@%76@@ K,%)éﬂb;i(q MED); 2813, @daTH), 7.71

| t 5
(s, 1@1)0'-7 561’\}@31?9 f%e{g?mmfgﬁfg?ﬁ (m; gﬁ%ef’;f)lngrmfggﬁm 28, 1H),

4.78 (dMHH)hﬁ&@dBr 8Hy|

Zgﬁgﬁ%/&fwgﬁ%ﬂﬁg( ”|¢t%'d‘+@\ﬁr%ﬁ D¥INCRR%98/4g)! | ©

2-({5-[4-(4-Cyano-2-trifluoronethyl

- phenoxy) - 3- met hoxy- benzyl i dene] - 4- oxo-4,5- 101 WD

2008/ 109737 PCT/ US2008/ Bxampde

di hydro-thi azol - 2-yl am no} - net hyl ) - nor phol i ne- 4- car box

ylic acid tert-butyl ester was prepared using
4-{44|[Z-g1=-mhbdﬁy/lla|)4‘rmﬁ p‘i‘pbhylirs-a lep??dxd-4blxm41|daltk-)5¥yﬁdeheﬁrelthyl]-2-

yl i denenet phenoxy].-3-trifl uoromne -benzonitrile

and 2- ame%‘%‘P?‘N ewsﬁn%ﬁﬂﬂeomms%dsaﬁynze% i1le

tert-butyl ester as described in Exanple 5C. 5 LC/ M5

(mz) [M1]+ 618.8 (cal culated for C29H29F3N406S,

618.63). 2-({5-[4-(4-Cyano-2-trifluoronethyl

- phenoxy) - 3- net hoxy- benzyl i dene] - 4- oxo- 4, 5-

di hydr o-t hi azol =2yyl am no} - net hyl ) - nor phol i ne- 4- car box

ylic acid tert-buyl ester (0.1 g, 0.16 nmol) was

di ssolved in drysdi chl oronethane (6 nL). To the

reaction m xture t hen Qﬁed at. 0OC trifluoroacetic

acid (2 nL). The reéhaction ége S stirred at

4

CN

'"H NMR (400 MHz, DMSO) & 8.34 (d, 1H), 8.02 (dd, 1H), 7.70 (s, 1H), 7.52
(d, 1H), 7.39-7.36 (m, 1H), 7.32 (dd, 1H), 6.90 (dd, 1H), 4.58-4.53 (m, 1H), 3.89-3.86
(m, 1H), 3.80 (s, 3H), 3.50-3.43 (m, 1H), 3.38-3.30 (m, 2H), 1.94-1.86 (m, 2H), 1.53-
1.47 (m, 2H)

LC/MS (m/z) [M+1]" 531.2 (calculated for CosHa5F3N403S, 530.56).

Example 87

4-{4-[2-(2-Amino-ethylamino)-4-oxo0-4H-thiazol-5-ylidenemethyl]-2-methoxy-
phenoxy}-3-trifluoromethyl-benzonitrile HCI salt
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10 OC for 1 hour and then at roomtenperature for 30

m nutes. The reaction mxture was then partitioned
wowdaos/1eE8Ur at ed aqueous sodi um bi car bonat e andPCT/US2008/056029

di chl oronet hane. The organic | ayer was washed with

brine, dried with Na2so4, fi TEd%%Ldthe sol vent

evapor at ed i nHeeu6 1 Pl . The crude

oil was purified vi raphy (6% anmmoni a

2.0 M nethanol / di a4l o yield the

conmpound as a solid ( 0% BNR (400 MHz,

CDC13) b 7.96 (s, 1 I, 778(d 1H) 7.68-7.77 (m 1

H) , 721714(m 3H) 6.77 (d, 1H), 6.39 (bs, 1 H),

4.04-4.0 (m 1 H), 3.92-3.89 (m 1 H, 3.81 (s, 3H),

T e T o EnBad el B Ep b d gl
d|hde@erﬁéﬁ(S-2 ﬁlﬁgllﬁd})-ethyﬁ@l_pdammsamd tert- b;t%l _eg’ferlvye:js %rerpr)gtrehd using
et TRyt oS tedhieehofiense bistmmon o
trifluck&mebhyPbERzéMittile QNdQ% dﬁgﬁ m%a-%h%’)@a?tﬁ’é?ﬁlc'\é@d ,ﬂ/@?}y&'—, ?ster as

8.31 (d, 1 H), 7.99 7.67 (s,
descriigeti MO 2008le189.737 PCT/ US2008/ 056029 (d, 1 H),

3L§>¢M§ Fm/gi,{ﬂ/l +g %3 c%gt%dgorlg)e(l-&f%d %cﬁf@%% )

(2- {5@%@%682 Qlfﬁ@ﬂbrﬁéﬂ?ﬁ ?Heﬁﬁy)@%éﬂi&@b&%ﬁdeﬁé]m H%b-4,5-

ano- 2-trifl uoronet hyl
dlhydr@rﬁéamdy% y@rmﬁoha&ry )mﬁb@mm@m@]tembumeat% (0.09g, 0.14 mmol)

was Jodifq il o8 Blee SEANIR e ey f gD Yo g htion ws

then aug@) aguéo 34 Ol HCI ) mLj. PRe celibtioh rhixturé.wids §tirredabidom
7.34
temperature for 2 days and the solvent evaporated in vacuo to yield a crude oil.

Diethyl ether was added to the residue and the solvent evaporated in vacuo to give a
solid which was recrystallized from MeOH and diethyl ether to yield compound
as a solid (0.020 g, 30%).

'"H NMR (400 MHz, CDs0OD) 5 8.11 (d, 1H), 7.83 (dd, 1H), 7.80 (s, 1H),
7.37(s, 1H), 7.30-7.28 (m, 2H), 6.86 (d, 1H), 3.89-3.85 (m, 2H), 3.82 (s, 3H), 3.26-
3.22 (m, 2H)

LC/MS (m/z) [M+1]" 463.0 (calculated for Co1H17F3N4O3S, 462.45).

Example 88

4-(4-{2-[(Furan-3-yImethyl)-amino]-4-oxo-4H-thiazol-5-ylidenemethyl}-2-

methoxy-phenoxy)-3-trifluoromethyl-benzonitrile
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(d, 0.5H), 7.26-7.24 (m 1.5H), 7.18-7.14 (m 1.5H),
6.88 (dd, 1 H), 3.76 (s, 3H), 3. 58 (s, 3H),

wW@2d8A®720 (m 2H), 2.39-2.32 (m 2H), 1.78- 1. FOI/{/f1008/056029

2H) 15 L M5 (mz) [M+l]+ 520.1 (cal cul ated for
C24H20F3N305S, 519.49). Exanple 83

(1-{5-[4-(4-C 2-trifluoronethyl - phenoxy) - 3- net hoxy
- benzyl i dene] -
4, 5-di hydro-thi az I-2-y|}-pic%grlidi n-4-yl)-acetic acid
met hyl ester O N CF3 0 103 WO

2008/ 109737 PCT/ US2 (400 MHz, CDC13)
b 7.96 (d, 1H), 7. dd, 1 H, 7.21
7.19 (m 2H), 7.16 Cgb, 4.99-4. 96
(m 1H),387382( 1H),380 (s, 3H), 3.70 (s,
3H), 344337(m?|—|) 3.22-3.15 (m 1 H), 234231
(m2H) 2.23- 2.14 (m 1 H, 2.03-1.99 (m 1 H),

LBt Tk bhinc 5 FoitteSPhef nob) Bab Tk . 7.72-

ﬁ?@d‘dm ,7:39-7,36 (m, 1H), 725 (dd, 1H), 6.91 (d 3 (b
@%}(4 ( trifl uomorret -p enoxy) rget hoXy - % (bs,

1H),4159I(sd?éﬁe]3 7@-(6X8H4 5 10

di o- t hi 5 2= V| i [ st
b et Y Gt C A a8 ok e S B it
I\/Hz,CDC13)b796(m1H) 7.81 (s, 1 H, 7.67 (dd,
1 H, 7. 21- 717(m 2H2E 14-7.13 (m 1 H), 6.77 (d,
1 H, 6.52 (bs, 1 sen(nleSQH) 3.85 (s, 3H),
3.81 (s, 3H LC/I\/IS(rﬂz) [ Mt1] + 492.1 (cal cul ated for
C22H16F3N305S, 491.44). 20 Exanple 85

ﬁ{%-mahb&g& deuozxp(thmﬁwramwm)etnylm.ﬁwWH-ﬂﬁatoﬁs-
yi en&lrlrgénemethyl} -phenoxy)-3-trifluoromethyl-benzonitrile

S

E/C
NH OCH34 CFs3

O
s

X CN

O

"H NMR (400 MHz, DMSO) & 10.06 (bs, 1H), 8.30 (d, 1H), 7.98 (dd, 1H), 7.66

(s, 1H), 7.54 (dd, 1H), 7.47-7.44 (m, 2H), 7.34 (d, 1H), 7.10 (dd, 1H), 6.88 (d, 1H),
4.71 (s 2H), 3.76 (s, 3H)

LC/MS (miz) [M+1]* 516.0 (calculated for C24H16F3N303S2, 515.53).

Example 90

4-{4-[2-(3-Fluoro-pyrrolidin-1-yl)-4-oxo-4H-thiazol-5-ylidenemethyl]-2-methoxy-

phenoxy}-3-trifluoromethyl-benzonitrile
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nmet hoxy- phenoxy}-3-trifl uoromet hyl -benzonitrile 25 F

TNNHOCHOCF3 1 I CN O 104 WO 2008/ 109737
wEOBWEZe0n8/ 056029 'H NVR (400 MHz, DVSO) b 1PCWUSI00%056029

1H, 833 (m 1 H, 801 (dd, 1 H, 7.71 (s, 1 H),

7.50 (d, 1 H, 7.38 (d, 1 H, 7.28-7.19 (m 2H),

7.11-7.0 (m 2H), 6.91 (d, 1 H, 4.78 (d, 2H), 3.80

(s, 3H) LM (nmzfF [ Mt1] + 546.2 (cal cul ated for

C26HL6F5N303S, 545/48). 5 Exanple 86

4-{4-[2-(4-D netfhyNam no- pi peridin-1-yl)-4-oxo-4Hthia

zol - 5-yl i denenet %: - 2- OCH,4 CFj

nmet hoxy- phenoxy}-3-trifl uofonet hyl benzonitrile 10
--N bN OCH3 CF3 0 ~ $ H NVR (400 MHz,
DVSO) b 8.34 (d, 7.70 (s, 1 H),
7.52 15 (d, 1 H), [i 3 f,"GN32 (dd, 1 H),
690(dd 1 H), 4068453(m1|—|) 389386 (m 1

0-3. 43 3. 30
o N0 M) sy s 796l M7 Qo i), de sk i) 7.21-
7.20 %#%1(); n?%fée(@,? 91,'76.?'!3 L8l (Thon HE2P 523 2NR38:5HD 38:3983 35 (m,
S 0.5H)4{0R BA7((20,/8H 3-8t (5 Bkt RSB-2146 X0, 4H) BB 6§y HJen

TS 421 54 1 2 saispiate g fon e FNQsS 491 46)5

105

Example 91
10
4-{4-[2-(2-Fluoro-ethylamino)-4-oxo-4H-thiazol-5-ylidenemethyl]-2-methoxy-
phenoxy}-3-trifluoromethyl-benzonitrile
F
\\\NH OCHs; CF5
s AP
X CN
15 O

"H NMR (400 MHz, CDCl3) 5 7.97 (s, 1.5H), 7.82 (s, 1H), 7.77 (s, 0.5H), .68-
7.65 (m, 1.5H), 7.22-7.13 (m, 4.5H), 6.77 (d, 1.5H), 6.22 (bs, 1H), 4.86-4.84 (m,
0.5H), 4.76-4.72 (m, 2H), 4.64-4.61 (m, 1H), 4.11-4.08 (m, 1H), 4.04-4.00 (m, 1H),
20 3.82-3.81 (m, 4.5H), 3.78-3.74 (0.5H)
LC/MS (m/z) [M+1]* 466.2 (calculated for Co1H15FsN3OsS, 465.42).

Example 92
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10

15

20

25

WO 2008/ 109737 PCT/ US2008/ 056029 H2N,, -NH OCH3 CF3
NST OCN O (2-{5-[4-(4-Cyano-2-trifluoronethyl

WO piwenasry) - 3- met hoxy- benzyl i dene] - 4- oxo- 4, 5-  PCT/US2008/056029

di hydro-thi azol - 2-yl am no}-ethyl)-carbam c acid

s b 2o by A BRp it eaSz L iseneretbyll-3rygthoxy-

i denenet hyl ) HBﬁB?Y}Lh'tﬁﬂhUrBHéQWpﬁém&n|E¥m20”' trile

and (2- Am no-ethyl)-carbam c acid tert-butyl ester as
described in Exanple 5C. LC/MS (nfz) [Mtl]+ 563.1
(cal cul ated for C26H25F3N405S, 562. 56).
(2-{5-[4-(4-Cyano- 2- trifluoronethyl
-phenoxy)-3-ne%hoxy benzyl i dene] - 4- oxo-4, 5- 10

di hydro-thi azol =&-yl am no}-ethyl)-carbam c acid
tert-butyl ester ﬂ g, OgkHjmol grywas di ssolved in
a 5/3 mxture of et§y| acet.te/Epth;noI (6 mL). To the
reacti on was then d af 4 ONHCl (4 nmL). The
reaction m xture 3 tenperature for
2 days and the sol v¢ apofated I vaeNo to yield a
crude oil. DiethylOether was added to the residue and
t he sol vent evaporated in vacuo to give a 15 solid

whi ch was recrystallized from MeOH and di et hyl ether

téH)NMRd(M:)OMBIunﬂMSCS) aas:m (dJ] 1(H), em @d, 38997.15 (& NH/R? 51

(A, 1hs 400 (T 8R4 2-2601d5 1+ 882k rﬁ4§ﬁ;41 i 26k 2@@) °§.20-

o7 o BRRTRE A BT 8% iR

HLOAGISA@R/3) [Mﬁiz] 4%8%.0 (d@keuipted 188C21H14FsN303S, 483. 41)

4- (4-{2-[ (Furan-3-yl net hyl)

-am no] - 4- oxo- 4H-t hi azol - 5-yl i denenet hyl }-2- 25

met hoxy- phenoxy) - 3-tri f gyq igayl - benzonitrile 106
WO 2008/ 109737 PCT/ US2008/ 056029 0 NH OCH3 CF3 N-S o
I

4-{4-[2-(3-Fluoro-pyrrolidin-1-yl)-4-oxo-4H-thiazol-5-ylidenemethyl]-2-methoxy-

phenoxy}-3-trifluoromethyl-benzonitrile

( R)
OCHj

wﬁﬁa

"H NMR (400 MHz, DMSO) & 8.34 (s, 1H), 8.06 — 7.96 (m, 1H), 7.73 (s, 1H),

7.55 (bs., 1H), 7.39 (d, 1H), 7.31 (d, 1H), 6.91 (d, 1H), 5.59 — 5.56 (m, 0.5H), 5.46 —
5.43 (m, 0.5H), 4.11 — 3.83 (m, 3H), 3.83 - 3.75 (M, 4H), 2.42 - 2.18 (m, 2H)

LC/MS (m/z) [M+1]" 492.0 (calculated for Co3H17F4N303S, 491.46).

Example 94
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10

15

20

CN 0 'H NMWR (400 Mz, DVMBO) b 9.98 (bs, 1 H), 8.33
(d, 1 H, 8.01 (dd, 1 H), 7.72- 7.67 (m 2H), 7.50 (d,

wa2048/1097389-7.36 (m 1 H), 7.25 (dd, 1 H), 6. 9RCT/US2028/056029

H, 6.53 (bs, 5 1H, 4.59 (s 2H), 3.79 (s, 3H LC/ M5
(mz) [M1]+ 500.0 (calculated for C24H16F3N304S,

499. 46). Exanple 89 10
Hztzmwggg?ﬁg-&y-fﬂw@tﬁyﬂswpwsﬂn%-yi)n@-b&bunama&@]-s-
i denenylidengmpthyibphenoxy}-3triflworamethyl-bepzowitiiter i | e
S NH OCH3 CF3 NHS ol CN 0 15 1H NWR (400 MHz, DMSO)
(510.06 (bs, 1 H, 830 (d, 1 H, 7.98 (dd, 1 H, 7.66
(s, 1 H, 7.54 (dd, 1 H), 7.47-7.44 (m 2H), 7.34 (d,
1 H, 7.10 (dd, 1 H, 6.88 (d, 1 H, 4.71 (s 2H,
3.76 (s, 3H LCNB (Juz) [M+1]+ 516.0 (cal cul ated for
C24H16F3N303S2, 3). 20 Exanple 90
4-{4-[2-(3-Fluoro-pyrrolidin-1-yl)-4-oxo-4Hthi azol - 5-
yl i denenet hyl ] - 2=Net hoxy xy}CBs trifl uoromet hyl
-benzonitrile 107 WO 20084109037 RCT/ US2008/ 056029 F
C(R) N OCH3 CF3 NVR (400 MHz,
DVSO) b 7.96 (d, 1 2 ~A4 67 (dd, 1 H),
7.21- 7.20 (m 2H)/ 7.16 (m 1 H), 7.79°7.76 (m 1 H),
5.52-5.48 (m 0.5Hy, 5.39-5.35 (m

"H NMR (400 MHz, DMSO) & 8.34 (d, 1H), 8.01 (dd, 1H), 7.75 (d, 1H), 7.53
(dd, 1H), 7.40-7.31 (m, 2H), 6.91 (d, 1H), 4.42 (s, 1H), 4.29 (s, 1H), 4.16-4.13

(m, 1H), 3.97-3.94 (m, 1H), 3.80 (s, 3H), 3.54-3.48 (m, 2H), 2.91 (s, 3H)

LC/MS (m/z) [M+1]" 517.0 (calculated for Co4H19F3N404S, 516.49).

Example 95

4-{4-[2-(3-Amino-2-hydroxy-propylamino)-4-oxo-4H-thiazol-5-ylidenemethyl]-2-

methoxy-phenoxy}-3-trifluoromethyl-benzonitrile

NH»>
OH
[}i OCHj4 CFs3
O
NG S\
CN
O

"H NMR (400 MHz, CD;0D) & 8.08 (s, 1H), 7.80 (d, 1H), 7.74 (s, 1H), 7.34 (s,

1H), 7.29 - 7.23 (m, 2H), 6.83 (d, 1H), 4.09 - 4.02 (m, 1H), 3.80 - 3.69 (m, 5H), 3.58
(dd, 2H), 3.07 (m, 1H), 2.85 (m, 1H)
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50.5H, 4.02-3.77 (m 3H), 3.81 (s, 3H), 2.58-2.46

(m 1 H, 2.35-2.16 (m 1 H LOM (mz) [M1l]+ 492.0
w@ casad7at ed for C23HL7FAN303S, 491.46). ExanptBUSH0L@56029

4-{4-[2-(2-Fl uoro et hyl am no) - 4- oxo- 4Ht hi azol - 5-yl i de

R e V1T 205 sl iatgeion e F N QaS. ARR 4By o

CF3N~S\O\CN15 0 1H NWR (400 MHz, CDC13) b 7.97

(s, 1.5H), 7.82 (s, 1 H, 7.77 (s, 0.5H), .68- 7.65

(m 1.5H), 7.22-7.13 (nExangHp 966. 77 (d, 1. 5H), 6.22

(bs, 1 H, 4.86-4.84 (m 0.5H), 4.76-4.72 (m 2H),

4.64-4.61 (m 1 H, 4.11-4.08 (m 1 H, 404400(m
5 4-‘{2b9|uoré¢‘-a- -@2fldord-e{iylathifnb)-4-0%kol8H3thidzdl5-litle hémEkhyl]-

mz) [Ml]+ 466.2 (calculated for C21 H15F4N303S,

465 42) . ExBhgnexyp3tnfuaromediylibenzanitrile

PCT/ US2008/ 056029

4-{4-[2-(2,2-Di fluoro-ethyl am no) - 4- oxo-4H thi azol -5-y

i denenet hyl ] -2-nmet hoxy phenoxy}-3-trifluoronethyl

-benzonitrile F-~NHOCH3 CF3 Ns OCN 50 "'H

NVR (400 Mz, 0) b 833 (d, 1 H, 801 (dd, 1 H),
7.15 (s, 1 H), H{d, 1 H, 7.4067,30 (m 1 H),
7.26 (dd, 1 H), 6.9(d 6 4316.41 (m 0.25H),

6.29- 6.26 (m O0.5Hy,~%.1 ] 25H), 4.06-3.97

(m 2H), 3.80 (s, 3 Mr1] + 484.0

(cal cul ated for C21 14FSNED S 483741)CN Exanpl e 93

4-{4-[2-(3-Fluoro-pPrrolidin-1-yl)- 4- 0X0- 4H- t hi azol - 5-
10 yl i denenet hyl] - 2-net hoxy

"H NMR (400 MHz, CDCl3) 5 7.98 (s, 1H), 7.73 (d, 1H), 7.69 (s, 1H), 7.40 -
7.32 (m, 2H), 7.26 - 7.22 (m, 1H), 6.89 (d, 1H), 4.68 (t, 1H), 4.56 (t, 1H), 3.96 (t,
0.85H), 3.89 (t, 0.85H), 3.72 (t, 0.15H), 3.67 (t, 0.15H)

LCIMS (miz) [M+1]* 454.1 (calculated for CooH12FsN30,S, 453.39),

15
Example 97
4-{4-[2-(2,2-Difluoro-ethylamino)-4-oxo-4H-thiazol-5-ylidenemethyl]-2-fluoro-
phenoxy}-3-trifluoromethyl-benzonitrile
20

'H NMR (400 MHz, DMSO) 5 8.42 (s, 1H), 8.15 - 8.09 (m, 1H), 7.76 - 7.70 (m,
25  1H),7.69 (s, 1H), 7.59 - 7.49 (m, 2H), 7.23 (d, 1H), 6.43-6.41 (m, 0.25H), 6.29-6.27
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15 phenoxy}-3-trifluoronethyl -benzonitrile F, (R
OONOCH3 CF3 ~I-S 0 N\ \ 1 / ON 20 1 H NWR (400
W(])/HE)B/MWBO) b 834 (s, 1 H, 806 - 7.96 (m 1PtH/USI00E6029
7.55 (bs., 1 H, 7.39 (d, 1 H, 7.31 (d, 1

(m, 0}(%‘) 199'1@(1%4”11@) é%&g@ﬁw(”ﬁiﬁ%(rsn 83 - 578 (m 4b).

>
(éﬁaﬁ”ﬁ ﬁ?;’%'Z[“?‘g}l %Hﬁgm@%tgg%zgw%%e%sso g;rﬁ?l) e 94

109 WD 2008/ 109737 PCT/ US2008/ 056029
4-{2- Met hoxy-4-[2-(4-ne 0- pi perazin-1
-yl )-4-o0xo-4Ht hi azol - Eﬁ e%
5 idenenethyl] phenoxy} 3 trlfluoronethyl benzonitrile
0 OCH3 MR (400 MHz, DVSO) b 8.34 (d
14-|{|? Flgom-4([éooxq-2|=()2 [172 4];r|@gol 1 Wthylayyno@ﬁ@-l-tlyaml -5-

L gl bbby’

380(3 3H), 3.54-3.48 (m 2H), 2.91 (s, 3H) LO M

(mz) [M1]+ 517.0 (cal cul ated for C24HL9F3N404S,

516.49). Exanple 95 15

4-{4-[ 2-(3- AmBQ- 2- hydr oxy- propyl am no) - 4- oxo- 4H-t hi az
-5-ylidenenethyl] -2-

met hoxy- phenoXy}-3\trifl uoronethyl -benzonitrile NH2

H NH F CF3

CN
10 @)

"H NMR (400 MHz, CDCl3) & 8.22 (s, 1H), 8.12 (s, 1H), 8.05 — 7.93 (m, 4H),
7.80 - 7.68 (M, 4H), 7.44 - 7.23 (m, 7H), 6.97 - 6.86 (m, 1H), 4.84 (t, 4H), 4.57 - 4.48
(m, 2H), 4.26 - 4.17 (m, 2H), 4.00 (t, 4H)
15 LC/MS (m/z) [M+1]* 503.0 (calculated for Co2H14FsNeO2S, 502.45).

Example 99
4-(2-Fluoro-4-{4-oxo-2-[2-(3-oxo0-piperazin-1-yl)-ethylamino]-4H-thiazol-5-

20 ylidenemethyl}-phenoxy)-3-trifluoromethyl-benzonitrile

O

HN»\\

N
\\\NH F CF3
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10

15

20

25

NH OCH3 CF3 o CN 2001H MR (400 MHz, CD3OD) b 8.08
(s, 1 H, 7.80 (d, 1 H, 7.74 (s, 1 H, 7.34 (s, 1
wodpQos/io®97 - 7.23 (m 2H), 6.83 (d, 1 H), 4.09 PCHUSD08/056029

(m 1 H, 3.80 - 3.69 (m 5H) 3.58 (dd, 2H), 3.07

(m 1 H), 2.85 (m 1 H 110 WD 2008/ 109737

PCT/ US2008/ 056029 LC/ M5 (m z) [M1]+ 493.1

( ¢al pRaed MRk @b@'@%%mﬂ%gsfh%hm 7.765%aTpl %m9QH§ 7.53 -

4-{2-Fluoro-4-[2 | uor o- et hyl'ani no) - 4- oxo- 4H-t hi azo

7.23 (m54K), lﬁd%leﬁs‘i&W] TH), GHBR ExyS-. 3HD;1 B 003 B2l A, 3.59 (¢, 1H),

- zon 4t %ANH Y 0, (AQGO
346 13 CotY) 9% 3300 2t 0Tty €63 B Gl

HLC/MsﬂSJn/z) 32" 534 Rdalcuiated for TRk NsCSHE33G6089

(d, 1 , 4.68 (t, 1 H, 4.56 (t, 1 H, 3.96 (t,

0.85H), 3.89 (t, 0.85H), 3.72 (t, 0.15H), 3.67 (t,

0.15H) LCOMs (mlz) [M+l]+ 454.1 (cal cul ated for

C20H12F5N302S, 453.39). 15 Exanple 97

4-{4-[2-(2, 2-Di f | uor o- eExarhphs 1@) - 4- oxo- 4H-t hi azol -5-y

i denenet hyl] -2-fluoro- phenoxy}-3-trifluoronethyl

-benzonitrile 20 F F FCF3 NH NS 1T \ OI \

4-(2-Fluoro-4-{4-oxo-2-[3-(3-oxo-piperazin-1-yl)-propylamino]-4H-thiazol-5-

ylidenemethyl}-phenoxy)-3-trifluoromethyl-benzonitrile

N "SNH F CF4
s dRsSone
N
O X CN
o)

"H NMR (400 MHz, CDCl3) & 8.01 (br. s., 1H), 7.79 - 7.70 (m, 2H), 7.46 - 7.25
(m, 4H), 6.92 (dd, 1H), 3.86 (d, 1H), 3.60 (t, 1H), 3.47 - 3.38 (m, 2H), 3.22 (d, 2H),
2.75 (t, 1H), 2.60 - 2.72 (m, 3H), 2.01 (¢, 1H), 1.97 - 1.87 (m, 1H)

LC/MS (m/z) [M+1]* 548.1 (calculated for CosH21F4NsOsS, 547.53).

Example 101

4-(2-Methoxy-4-{4-ox0-2-[3-(3-ox0-piperazin-1-yl)-propylamino]-4H-thiazol-5-

ylidenemethyl}-phenoxy)-3-trifluoromethyl-benzonitrile
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10

15

20

25

CN 0 1 H NVR (400 MHz, DVMBO) b 8.42 (s, 1
8.00 (m 1 H, 7.76 - 7.70 (m 25 1 H), 7.
WORsI05%7 - 7.49 (m 2H), 7.23 (d, 1 H), 6.4

0.25H), 6.29-6.27 111 WD 2008/ 109737

PCT/ US2008/ 056029 (m 0.5H), 6.15-6.14 (m 1 H),

4.06-3.98 (m 2H) LCO Ms (nTz) [I\/H-1]+ 472.1 (cal cul at ed

f oH mmhboﬁ\ﬁlﬁﬁoéﬁc&b?&?@&)(s 1ﬁ)< }5768 (d. 1H), 7.09-

4-{2-Fl uor o- 4- $_| At azoI 1-yl hyl
732m)4unamgw| )5387(q,1 ), 84 376(m 3H), 3.59 (t, 1H) 3.39 - 3.54

i, DL BT 73440 WO SRTA BN SRERE QB

1H)|sz CDC13)b822(s 1H) 812(s 1H) 805_

ILIP/M%%"VZS_?M*E]G 5@@}1 (Lcalq;ulawds‘qr @126H24|F—9N5Q1435559 523)48
(m 2H), 4.26 - 4.17 (m 2H), 4.00 (t, 4H) 15 LC M5
(mz) [M1]+ 503. 0 (cal cul ated for C22H14F4N602S,
502.45). Exanple 99 Example 102
4- (2- Fl uor o- 4-{4- oxo- 2-[ 2- ( 3- oxo- pi perazi n-1-yl) - et hyl
am no] 4H-thi azol -5 20

4-{4-@56{9 n e r)HS eﬁ rﬁ(’)&ﬁﬂn‘P)ﬂ)M %xbr:ilfl-t%gg%”%t@}'denem?thylb\l methoxy-

(s, 1

Hy, 8.15 -
6
3- Bcwnsmm/osmm

112 phenoxy}-3-trifluoromethyl-benzonitrile
OH
Q OCHj, CF,
e AP
X CN
O

'"H NMR (400 MHz, CDCls) 5 7.96 (s, 1H), 7.75 (d, 1H), 7.70 - 7.65 (m, 1H),
7.20-7.17 (m, 2H), 7.15 (s, 1H), 6.77 (dd, 1H), 4.12 — 3.99 (m, 2H), 3.81 (s, 3H),
3.78 -3.47 (m, 2H),2.17 = 1.91 (m, 3H), 1.90 - 1.78 (m, 1H), 1.75 - 1.60 (m, 1H)

LC/MS (m/z) [M+1]" 504.2 (calculated for Co4H20F3N304S, 503.49).

Example 103

4-{2-Fluoro-4-[2-(3-hydroxy-piperidin-1-yl)-4-oxo-4H-thiazol-5-ylidenemethyl]-
phenoxy}-3-trifluoromethyl-benzonitrile
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548. 1
2H), Eadies (Mo iH) 6.5

WD 2008/ 109737 PCT/ US2008/ 056029 ' H NVR (400 Mz,
CDC13) b 8.04 - 7.98 (m 1 H), 7.79 - 7.71 (m 2H),

wQ@288/1097323 (m 4H), 6.96 - 6.88 (m 1 H), 6. 3FCT/082008/056029

s., 1 H, 3.90- 3.82 (m 1H, 3.5 (t, 1 H, 3.46 -
3.36 (m 2H), 3.29 - 20 (m 2H), 2.90 (t, 1 H), 2.83
- 2.7 (m 4H) 5 (mz) [M1]+ 534.1 (cal cul ated
for C24H19F4N503S, %33.50). Exanple 100 10

4- (2-Fluoro-4-{4 N - 2-[ 3- (3- oxo- pgpgr azi n- 1-yl ) - propy
| am no] - 4H-t hi azol 45-

yl i denenet hyl } - phe ) -
-benzonitrile ~ \

15 " H NWR (400 7/, CDCl b 8.0I*(brCNs., 1 H), 7.79

- 7.70 (m 2H), 7.@6 - 7.25 (m 4H), 6.92 (dd, 1 H),

3.86 (d, 1 H, 3.60 (t, 1 H, 3.47 - 3.38 (m 2H),

3.22 (d, 2H), 2.75 (t, 1 H, 2.60 - 2.72 (m 3H),

2 AINNIR (4D0HNHZ1COCls5) 518 81 (6MIHY, Hy8 L@ MS(rin2i), 1.M4 117437 (m,

cal cul ated for C25H21 F4N503S, 547. 53:)). 20
1(d, 1H), 4.17 — 3.99 (m, 3H), 3.69 - 3.48 (m, 2H),

P t
5 HN~ M/\S 01 0 CN O

hyl
N

5 2173%23@{%‘%2’@@%1 .{ﬁﬁ,gf_#);,llh?’ﬁ(g’ﬂ%‘é’(rﬂf pgyazin-1-yl)-prop

10

15

20

azol -
i demeSethiz) IMphEdSR)) (3 dulatedor Caa b IN-(hSn 26nide)i | e
25 N- NHOCH3 CF3 HNI~ Ns O | O CN O 113 WO
2008/ 109737 PCT/ US2008/ 056029 ' H NMR (400 MHz, CDC13)
b 7.97 (s, 1 H, 7.78 (d, 1 H, 7.68 (d, 1 H, 7.09
7.32 (m 4H), 6.78 (d, 1 H, 3.87 (q, 1 H, 3.84 -
3.76 (m 3H), 3.59 (t, Bxample1® - 3.54 (m 3H),
3.22 (d, 2H), 2.76 (t, 1 H), 2.73 - 2.60 (m 3H), 2.0
(t, 1 H, 1.94 - 1.89 (m

4-(2-Fluoro-4-{2-[2-(4-methyl-piperazin-1-yl)-ethylamino]-4-oxo-4H-thiazol-5-

ylidenemethyl}-phenoxy)-3-trifluoromethyl-benzonitrile

\\/N\/\fji F 5 CF3
sSons
X CN

'H NMR (400 MHz, CDCl3) 5 8.01 (s, 1H), 7.78 - 7.73 (m, 2H), 7.43 - 7.35 (m,

2H), 7.31 - 7.28 (m, 1H), 6.91 (d, 1H), 3.81 (t, 2H), 3.55 - 3.49 (m, 2H),
2.73 (t, 2H), 2.68 (t, 2H), 2.58-2.48 (m., 4H), 2.33 (s, 3H)

LC/MS (m/z) [M+1]* 534.2 (calculated for CosH2sFsNsO2S, 533.54).

Example 105
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5 1H) LM (mz) [M1]+ 560.1 (cal culated for
C26H24F3N504S, 559.56). Exanple 102 10

wd 24o8Ape31 3- Hydr oxy- pi peri di n- 1-yl) - 4- oxo- 4H t PCEHES10085056029
ylidenemethyl] -2-methoxy- phenoxy}-3-trifluoronethyl

- onitrile L . 0 . H
4'(56??2 E'IR?EY ’@1[3%50"70'9@0?@2'":1%' éh 9"‘("&?]'%%}','320"5'
7.70 I?d@ﬁerﬁﬁthyﬁ ‘Phenokyf8-trifirokénddthyRbbnzdnikdle( S, 1
H, 6.77 (dd, }—3 4.127- 3.99 (m ZD—K, 3.81 (s, 3H)
3.78-347(m 2H), 2.17 - 1.912 (m 3H), 1.90 - 1.78
(m 1 H, 1.75- 1.60(m 1 H LM (mMz) [M1]+

504. 2 (cal cul ated for C24H20F3N304S, 503.49). 20

Exanpl e 103
4-{2-Fl uor oHJN/\\ 3- |-q)xy pl pREHgi n- |

h iazol - }ele/nemst hy

gl ) - 4- oxo0- 4H-t

O
phenoxy} - 3 rifluoro f5 ftri 14 WO
2008/ 109737 PCT/ US2008/\)568 OPH N & _oF N~S ~\ 0
I\~~CNOHNI\/R(OI\/HZ coc13) b 8. 6% (s, 1 H),

7.78 - 7.71 (m 2H), 744 - 7.37 (m 2H), 7.30-7.25
(m 1 H, 691(d 1H) 417-399(m 3H) 3.69 -

 THNVRL 408 N, GDIGI N B8 (Phisy THMT8 - 4976, 0. TH) 7.88 (.

1H), 798 dUl AR B P (2 AL TFiNE0S8E. 643 EM), 3B 104 H), 3.58
(t, 1H), 3.47 - 3.37 (M, 2H), 3.29 - 3.20 (m, 2H), 2.91 (t, 1H), 2.83 - 2.72 (m, 4H)
LCIMS (miz) [M+1]" 546.1 (calculated for CzsHzoFsNsO4S, 545.33).

Example 106

1-{5-[4-(4-Cyano-2-trifluoromethyl-phenoxy)-3-methoxy-benzylidene]-4-oxo-4,5-
dihydro-thiazol-2-yl}-azetidine-3-carboxylic acid

HO,C
2? OCHg3 CF;
I~ 0
N/ S\
CN
0]

"H NMR (400 MHz, CDs0OD) 5 7.59 (s, 1H), 7.33 (dd, 1H), 7.24 (s, 1H), 6.85
(s, 1H), 6.78 (s, 2H), 6.36 (d, 1H), 4.13 — 3.95 (m, 4H), 3.26 - 3.22 (m, 1H)
LC/MS (m/z) [M+1]* 504.0 (calculated for CosH16F5N30sS, 503.45).
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10
4- (2-Fluoro-4-{2-[2-(4-net hyl
wWj084093D- 4H- t hi azol -

- pi perazin-1-yl)-ethyl am

PCT/US2008/056029

yl i denenet hyl } - phenoxy) - 3-tri fl uoronet hyl

-benzonitrile\NN/NH SNCN 150 H NVR

(400 MHz, CDC13) b 8.0% ’Eaénp?%7 7.78 - 7.73 (m 2H),

7.43 - 735(m 2H), 7.31 - 7.28 (m 1 H), 6.91 (d, 1

H), 3.81 (t, 2H), 3.55 - 3.49 (m 2H), 2.73 (t, 2H),
2-(BeMethoxarg-{4 08824 ( Ub-tetrazolsbyImetiad)-aminel#Hzthiazol-5-

LC MS (7 34. | at ed

Cost oot REtertiy ooy L33 EfioPoflethhogpponitrie

5 2008/ 109737 PCT/ US2008/ 056029

4- (2- Met hoxy- 4- {4- oxo- 2-[ 2- ( 3- oxo0- pi perazin-1-yl)-ethy

| am no] - 4H-t hi azol - 5-

yl i denenet hyl } - pNeJN)xy) 3-trifluoronethyl

-benzonltrlle N-v/-NH OCH3 CF3 O N/erg O 11 CN 5
0 H NVR (400 fBaS)b?Q?(br s., 1 H, 7.81 -
7.76 (m 1 H, (d, 1 H, 7.24- 7.13 (m 3H), 7.03
(bs., 1 H, 681 61H75(m Olcfﬂd) 3CB9 - 3.77 (m 4H),
3.58 (t, 1 H, 3.4 3.29 - 3.20 (m
oH), 2.91 (t, 1 H 283 - ( 10 LO M8 (i 2)
[ M+1] + 546. 1 (cal cul 5HX S, 545.33).
Exanpl e 106 15 1-{5/] 4-(4- Q/an02tr|fl r onet hyl

- phenoxy) - 3- et hoxyobenzyl i dene] - 4- oxo- 4, 5-
di hydr o-t hi azol - 2-yl }-azeti di ne-3-carboxylic acid HO2C

6
"H NMR (400 MHz, CDs0D) & 7.59 (s, 1H), 7.36 - 7.30 (m, 1H), 7.27 (s, 1H),
10 6.85 (s, 1H), 6.78 (s, 2H), 6.36 (d, 1H), 4.62 (bs., 2H), 3.31 (s, 3H)
LC/MS (m/z) [M+1]+ 501.9 (calculated for CZ1H14F3N703S, 501 44)

Example 108
15
4-(2-Fluoro-4-{4-oxo-2-[(1H-tetrazol-5-ylmethyl)-amino]-4H-thiazol-5-

ylidenemethyl}-phenoxy)-3-trifluoromethyl-benzonitrile

20 O

"H NMR (400 MHz, CDs0D) & 8.18 (s, 1H), 7.91 - 7.97 (m, 1H), 7.75 (s, 1H), 7.60 -
7.49 (m, 2H), 7.46 - 7.38 (m, 1H), 7.10 (d, 1H), 5.14 (s, 2H)
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20

25

N OCH3 CF3 CN 0 20 1H NWR (400 MHz, CD30D) b 7.59 (s,
1H, 7.33 (dd, 1 H, 7.24 (s, 1 H, 6.85 (s, 1 H,

W(GZ(F)S/IQSU,W 2H) , 6 36 (d, 1 H, 4.13 - 3.95 (m BE&/USBILE6029
- 3.22 (m 1 LCOMS (m z) I\/H+5040(calculated

p%‘ﬁ/lﬁéz%g}:ﬁ\é %2389%3&%@%3@@ or &:ZLO?-I VP,\%%O%/ %lgg ;

4- (2- Met hoxy-4-{4-oxo0-2-[(1

Htetrazol - 5-yl net hyl ) - ami no] - 4H-t hi azol - 5- vyl

i denenet hyl } - phenoxy) -3-trifluoronethyl -benzonitrile

5 N=N HN , NNHCIZHS%: CNI ﬁ?é-INI\/R(4OOI\/Hz CD30D)

b 7.59 (s, 1 H, 7.36 --XAMB'q 7.27 (s, 1 H),

10 6.85 (s, 1 H, 6.78 (s, 2H), 6.36 (d, 1 H, 462

ébs. 2H) 3'31& 3H) LG MS (' z L’ 1] + 501.
4-(2-Meathoryd=tA-pxp- (ﬂqimhymgmrae y zgthylmmlr‘u-l -thjgzol-5-

&Et gt s ‘!r""%’f‘_\thﬁ}{;'i'ﬁ_\',‘?f?’éﬁf'no‘f'f%&r?meé*z‘}ﬂ"?%f‘z%"""e

[ denerret hyl } - phenoxy) - 3-tri fluoronethyl -benzonitrile
NN HN, NF NHF GCs CN

O\D\/\NH OCH34 CFs3
O
sSsas!

CN

"H NMR (400 MHz, CDCl3) & 8.02 (bs, 1H), 7.86 - 7.78 (m, 1H), 7.75 - 7.68 (m, 1H),
7.31 (s, 1H), 7.26 - 7.14 (m, 2H), 6.85 - 6.78 (m, 1H), 4.02 (dd, 2H), 3.89 - 3.82 (m,
3H), 3.59 (t, 2H), 3.50 - 3.36 (m, 2H), 1.93 (g, 2H), 1.81- 1.65 (m, 4H), 1.51 - 1.35
(m, 2H)

LC/MS (m/z) [M+1]* 532.2 (calculated for CsH24F3N304S, 531.55).

Example 110

4-(2-Fluoro-4-{4-oxo-2-[2-(tetrahydro-pyran-4-yl)-ethylamino]-4H-thiazol-5-
ylidenemethyl}-phenoxy)-3-trifluoromethyl-benzonitrile

"H NMR (400 MHz, CDCls) 5 8.01 (m, 1H), 7.79 - 7.71 (m, 2H), 7.47 - 7.28 (m, 3H),
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20 0 1 H NWR (400 MHz, CD3OD) b 8.18 (s, 1 H, 7.91 -
7.97 (m 1 H, 7.75 (s, 1 H, 7.60 - 7.49 (m 2H,

w(Q2e08/10973738 (m 1 H), 7.10 (d, 1 H), 5.14 (s, P(ZH}ISmW/056029
WO 2008/ 109737 PCT/ US2008/ 056029 LC/ M5 (m z) [ Mrl]+

6.96 Ehdirb T & 258 Ip: Aaky: 90 535%3?20@94{51 Briga2H), 1.76-

1.62 [rR; mquﬂ y¥133 @hthpm i no] - 4H-th i azol -5- vyl
| denenet y);%bﬂ henox -3-trifluoronethyl -benzonitrile

OLK¥M +N~§20L alcutmedror GosH NNRQ506 10151
CDC13) b 8.02 (bs, 1 H), 7.86 - 7.78 (m 1 H), 7.75 -
7.68 (m 1 H, 7.31 (s, 1 H, 7.26 - 7.14 (m 2H),
6.85 - 6.78 (m 1 H, 4.02 (dd, 2H) 3 89 - 3.82 (m
3H), 3.59 (t, 2H), 3.50-3.364 1.93 (q, 2H),
1.81- 1.65 (m 4H), 1. dixamm!estns (m 2H) LC/ MB
(mz) [M1]+ 532.2 (calculated for C26H24F3N304S,
531.55). Exanple 110 20 4-(2-F

| 4g4-4244{(2- Hydro?ky[ éthiylepipeinidin a-phansinoj-dyoxo-dHitHiazo RS-

4Ht h |
| siidehentathyDezreteshoxy phenanl - tifuoramethyihanzonitr e
ONHFCF3 N-X-S1 I CN 0 25 1H NWR (400 MHz, CDC13)

b80L(m 1H, 7.79 - 7.71 (m 2H), 7.47 - 7.28 (m
3H), 118 WD 2008/ 109737 PCT/ US2008/ 056029 6. 96 -
6.89 (m 1% 4.03 - 3.95 (m 2H), 3.56 (t, 2H), 3.40

(t, 2H, \q\\iH)\l 76-

NH OCH34 CFs3
~ 0
N/ S
N CN
O

"H NMR (400 MHz, CDCl3) 5 7.97 (d, 1H), 7.77 (s, 1H), 7.71 - 7.64 (m, 1H), 7.22 (s,
1H), 7.18 - 7.11 (m, 2H), 6.81 - 6.74 (m, 1H), 4.33 - 4.30 (m, 1H), 3.85 - 3.78 (m,
3H), 3.73 - 3.67 (m, 2H), 3.51 - 3.42 (m, 1H), 3.11 = 3.09 (m, 2H), 2.73 - 2.62 (m,
2H), 2.45 - 2.26 (m, 2H), 2.26 - 2.12 (m, 2H), 1.88-1.80 (m., 1H)

LC/MS (m/z) [M+1]* 547.0 (calculated for CosH25F3N404S, 546.56).

Example 112

4-(2-Fluoro-4-{2-[1-(2-hydroxy-ethyl)-piperidin-4-ylamino]-4-oxo-4H-thiazol-5-
ylidenemethyl}-phenoxy)-3-trifluoromethyl-benzonitrile
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10

15

20

1.62 (m 4H), 1.47 - 1.33 (m 2H) LO M5 (mz) [M1]+
520.2 (calculated for C25H21 F4N303S, 519.51). 5
wex@spbe311l 4-(4-{2-[1-(2-Hydroxy-ethyl)-pi prCT/tiS2008/056029
i n-4-yl am noj - 4- oxo-4H-t hi azol - 5-
yl i denenet hmf} 2- met hoxy- phenoxy)-3-trifl uoronet hyl - be
nzonitrile HO NNHOCH3 CF3 NSO ~\ ~CN O1H
NVR (400 MHz, b 7.97 (d, 1 H, 7.77 (s, 1 H,
7.71 - 7.64 (m 2 (s, F15 1 Hgg.7.18 - 7.11
(m 2H), 6.81 - 6% ( .3 30 (m 1 H),
3.85 - 3.78 (m 3H), T3 , 3.51 - 3.42
(m 1 H, 3.11 - 3.09 N 2 (m 2H,
2.45 - 2.26 (m 2H), 2. ( N88- 1. 80
(m, 1 H LM (mz) [Qw1]+ 5470(calculatedfor
C26H25F3N404S, 546.56). 20 Exanple 112 4-(2-F
| uoro-4-{2-[1-(2-hyd roxy-ethyl)-piperid in-4-ylam

H NMRO(]40® NIM©e; @BGIi)Idisoh 9; 1H),7.78 - 7.72 (m, 2H), 7.47 - 7.28 (m 3H)
| i denenet %aél(phenox -3-trifluoronethyl -benzonitr

6.92 {dd, 119, HB3 Tod 7873 BT L6 (08RbB6858 - HEE (W, NH)F314 3.00

(m, 25’5%.6%%@%%&%36‘-%8(@PW;&?%@Ma;ir)oé.gé 1,499 (m,

2H), (8@, 1.7M)(m 4H33-4.28 (m 1 H), 3.71 - 3.63 (m 2H),

gtbéém&fm@ﬁhﬁ P 3gbl2 @%‘f@t@p bt B OP. B3 Y.

2.08 - 1.99 (m

Example 113

1-{5-[3-Methoxy-4-(4-methoxycarbonyl-2-trifluoromethyl-phenoxy)-
benzylidene]-4-oxo0-4,5-dihydro-thiazol-2-yl}-piperidine-4-carboxylic acid
methyl ester

O_
O
N OCHjy CF3
I~s 0
N
N O
O o)

"H NMR (400 MHz, CDCl3) & 8.37 (d, 1H), 8.07 (dd, 1H), 7.80 (s, 1H), 7.20- 7.14 (m,
3H), 6.75 (d, 1H), 4.69 — 4.64 (m, 1H), 3.93 (s, 3H), 3.89 — 3.82 (m, 4H), 3.74 (s,
3H), 3.59 - 3.41 (m, 2H), 2.79 - 2.67 (m, 1H), 2.15 — 2.09 (m, 2H), 1.99 — 1.85 (m,
2H)

LC/MS (m/z) [M+1]* 579.3 (calculated for Co7H2sF3N,0+S, 578.56).
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2H), 1.82 - 1.74 (m1 H LCOM (mz) [M1l]+ 535.2
(cal cul ated for C25H22F4N403S, 534.53). 10 Exanpl e

wa 2®8/109737 PCT/US2008/056029

1- {5-[ 3- Met hoxy- 4- (4- et hoxycar bonyl -2-tri fl uor onet hyl
- phenoxy)

benzyl i dene] - 4- oxo- 4, 5- di hydro-thi azol - 2-yl }-pi peridin
e-4-carboxylic acid nethyl ester 15 0- 0 D. OCH3 CF3
N~ \ O0111 O b-Ir O ' H NWMR (400 MHz, CDC13) b 8.37
(d, 1 H, 8.07 (dd, 1 HixampBO114, 1 H), 7.20- 7.14
(m 20 3H), 6.75 (d, 1 H, 4.69 - 4.64 (m 1 H, 3.93
(s, 3H, 3.89 - 3.82 (m 4H), 3.74 (s, 3H, 3.59 -

5 4 {4 HgslHYHro)?_yi]oap&.a.& -t-yD- £Bx6MH-‘thlﬁzol-3-%|ﬁiene’%n@ﬂBx|]§2 methoxy-

10

15

20

99 - 85 ( (mz) TM1]+ 57
(cal cui at ed Phenoyidskilempaetbybbsbzamido Wo
2008/ 109737 PCT/ US2008/ 056029 Exanple 114 5
4-{4-[2-(3-Hydroxy-pi peridin-1-yl)-4-oxo-4Hthi azol - 5-
yl i denenet hyl] -2-net hoxy-
phenoxy}-3-trifl uor t hyl - benzam de OOH N OCH3 CF3
b"r NH2 0O 10 1 (400 MHz, CD3CD) b 8.25 (d, 1
H, 7.98 (dd, 772(d 1H) 732(s 1H,
7.28 (d, 1 H, 4.17 (dd,

. d’
1 H, 4.00 - 3.9 m '§’73(m4H) 3.71 -
3.56 (m 1 H), 32:&s(dd \@\-(1 96 (m 1 H),
1.80 - 1.59 (m

"H NMR (400 MHz, CDs0D) & 8.25 (d, 1H), 7.98 (dd, 1H), 7.72 (d, 1H), 7.32 (s, 1H),
7.28 (d, 1H), 7.22 (d, 1H), 6.77 (d, 1H), 4.17 (dd, 1H), 4.00 — 3.90 (m, 2H), 3.87 -
3.73 (m, 4H), 3.71 - 3.56 (m, 1H), 3.50 (dd, 1H), 2.06 — 1.96 (m, 1H), 1.80 - 1.59 (m,

LCIMS (miz) [M+1]* 522.3 (calculated for Co4H2oFsN3OsS, 521.51),

Example 115

4-{2-Methoxy-4-[4-0x0-2-(3-0x0-piperazin-1-yl)-4H-thiazol-5-ylidenemethyl]-

phenoxy}-3-trifluoromethyl-benzamide

H
)
N OCH4 CF5

/4
N
N NH,

O o)
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15 LG M5 (mz) [M1]+ 522.3 (cal cul ated for
C24H22F3N305S, 521.51). Exanple 115

wd2§o3AMIBhoxy- 4- [ 4- 0X0- 2- ( 3- 0X0- pi per azi n- 1- yl PEHHS1008/656029
zol -5-ylidenenethyl] 20

" NRRRABORIT 2 ED: 0PI B B39 LA S 0B e 19y 17, 735G, 1h)
7.32 P%L{ﬁoﬂg @52@2? 20 (hh, Nh@eé%o(d'\/l’rﬁ) 43@3?5)) 11),8 :212(é SlH), 4.20
- 4. 147(rr321H) B. 947 B8 (m H)H) B.86(s, 3H)28.50m 3146rom, 264)76 (d 1

/s te? gyl g dRared 16} gotaP oS, SR04

5 (m 2H) LOM (mz) [M1]+ 5210(calculatedfor
C23H19F3N405S, 520.48). 5 Exanple 116
1-{5-[4-(4-Cyano- 2- trlfluoromsthyl
- phenoxy) - 3-f | uor o- benzl?’)lat é é oxo-4,5- 10
di hydr o-t hi azol - 2-yl } - aZe I ne-3-carboxylic acid O OH
OFCF3 N\ CN 015" H NWR (400 Mz, CD3(I)) b813

1 {é - (4zq)yan¢7zr§r1|ﬂ&g9gg<leml pperrboxys %@uPEQ bfnpyludén%b4 -0x0-4,5-

4.53 (m ]+
10 492. 2 (caﬁ"'“?f’a‘?éﬁ%?ééﬁ% glﬂ'l\taﬁeg%g% &%ﬂ%h%o
Exanpl e 117
2-[ Bi s-(2-hydroxy-ethyl)-am no]-5-[4-(2,4-bis-trifluor
onet hyl - phenoxy) - 3- net hoxy-benzyl i dene] -t hi azol - 4- one

o OH
15 "H NMR (400 MHz, CD;0D) 5 8.13 (s, 1H), 7.91 (dd, 1H), 7.67 (s, 1H), 7.55 -

7.46 (m, 2H), 7.42 - 7.35 (m, 1H), 7.06 (d, 1H), 4.60 - 4.53 (m, 4H), 3.62 (bs., 1H)

LC/MS (m/z) [M+1]" 492.2 (calculated for C2oH13F4N304S, 491.42).

20 Example 117

2-[Bis-(2-hydroxy-ethyl)-amino]-5-[4-(2,4-bis-trifluoromethyl-phenoxy)-3-
methoxy-benzylidene]-thiazol-4-one

25
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25 122 WO 2008/ 109737 PCT/ US2008/ 056029 OH HO- O CF3
NO ~SN\ CF3 0 'HNW (400 MHz, CDC13) b 8.08 (s,
waQ@2048/1097309 - 7.88 (m 2H), 7.59 (s, 1 H), 7.BEI/AUS2008056029
(m 2H), 6.98 (d, 1 H), 3.82 (s, 3H, 3.35 (s, 4H),
2.85 (s, 4H) 5 LO M5 mz) [ MF1] + 551. 2 (cal cul ated
for C23H20F6N205S, 5%0.47). 10 Exanple 118
1-{5-[4-(2-1sggropyl iphenoxy) - benzyl i dene] - 4- oxo- 4, 5-d
i hydro-t hi azol -2-yl }/ azeti dofe- 3- caCboxylic acid 15 O
H ~~10 N SON A
4- (2- 1 sopropyl - phenoyy)s be
4-fl uoro- benzal dehytie 9. 12.08 5
2-i sopropyl - phenol (7649, 12.08 3 in
anhydrous N, N-di netlyl acetami de (20 nlL) was added
granul at ed potassium carbonate (3.7 g, 26.58 muol).
The reaction m xture was stirred at 150C for 18 hours

and NRIR R0INMHZ0eBE DD BeeNset Ry 7.09etad® (rANSHRIA 58 (s, 1H),
7.45-7.32 (m, 2H), 6.98 (d, 1H), 3.82 (s, 3H), 3.35 (s, 4H), 2.85 (s, 4H)
LC/MS (miz) [M+1]* 551.2 (calculated for CosHoFsN2OsS, 550.47),

Example 118

1-{5-[4-(2-Isopropyl-phenoxy)-benzylidene]-4-ox0-4,5-dihydro-thiazol-2-yl}-
azetidine-3-carboxylic acid

Ojj
N
X
O
A. 4-(2-Isopropyl-phenoxy)-benzaldehyde
To a mixture of 4-fluoro-benzaldehyde (1.5 g, 12.08 mmol) and 2-isopropyl-phenol
(1.64 g, 12.08 mmol) in anhydrous N, N-dimethyl acetamide (20 mL) was added
granulated potassium carbonate (3.7 g, 26.58 mmol). The reaction mixture was
stirred at 150°C for 18 hours and was partitioned between ethyl acetate and brine.

The ethyl acetate layer was washed with saturated aqueous hydrogenocarbonate
solution, brine, dried over Na,SQOy,, filtered, and the solvent evaporated in vacuo to
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The ethyl acetate |ayer was washed wth saturated

aqueous hydrogenocar bonate solution, brine, dried
Wor@s/102604, filtered, and the sol vent evapor BEBUSINNS/056029

vacuo to 123 WD 2008/ 109737 PCT/ US2008/ 056029 vyield

yield &, Bl o Lo PredS wovas Puried, B8 dldsh Fhiatatapaphy o 15% ethy!
acetatd eihdn4Té_70¥arﬂé)0E’c$ anénb at@n@aspfaoppﬁgm @L@)ymza@eﬁya@%s a gum
(2 13) ©
(225g1,)77%83(d 2H) 745- 7.33 (m 1 H), 730 5710
0
"W N T yls %9'3?9%?19 T, 35,57 %éi@céﬁﬁt 25,0735 @ 4, 7.30 -
7.10 gﬂ@ﬂﬁ@m 2@9@% 35) 315(dt 1H), 1.20 (d, 6H

k‘d %_2 E\/I %y noxy) - benzyl i dene] - % t hi oxo-thi az
o lLCAM®- Un/gh @411@(0@'@6@&860‘1@60\1@‘&16@2%3@) usi ng
rhodani ne and 4-(2-1sopropyl - phenoxy)- 10 benzal dehyde
according to General Procedure B. 1H NWVR (400 MHz,

B. DIBS@)(%IS@p@ﬁ)yf-pﬂeﬁ@wmenayf)denb]%th@@ thlazld)/d/n74~'bbﬁe
Lm}zg 702(’3H)’311-304a4@[ }—%
The HHQEPO(‘&PO V‘L RESRENES ) USing 1edaBige ang IsarEePY!henoxy)-

benz%@:l?ﬁ?cz éé%eraiﬁr(’;&egure B.
sopr pyl - phenoxy enzyl i dene] - 2- net hyl sul f an
"H NMR- (400 biz; DMﬁ@) O0To6a - §o$51(moaHagf7 46 (dd, 1H), 7.33 - 7.20 (m, 2H),

[4:(2-1soprop zylldene] 2-t hi oxo-thi az
70281 3&|)n§4ﬂ1 04(%” 4ﬁ3) qlf%/l@ %?FBU in Ethanol (14 m-)
VWag/Risdes) b 1 ¢ G582 @l&%drfapt: NO.S,, 355.48).
dii sopropy?:nﬁhy]l am neg)(ao é%mznolz)? The )
reaction m xture was sti rred at room tenperature for

C Bl KPR raEPa g R Pl el e e Y
To aS%IUdOM\/a(Sf BL[hI(QrI§6proW§BbmhdMyl)JbeWﬁ§/IQfenTe912yt2§txﬁb tlhtsdl?lgpqolqu -4-one

5 -(2-1sopro phenoxy) - benzyl i denU]
(04 gi 3 i cropls an Gbems G4 g wos sekdee CobiaiD-g2 @25 1madl) and
dllso;yyg}glgﬁ%a%%ﬂ\g% 1%57@%500] slihr{e]l é%uoﬁ ﬁ%&ﬁ'? Jva%%f)lrred at room
temp@&ratire- f0314135 I{ m’as]ihblh adietPwater (36) mL:,L aba the, sléhﬁ/ v%s stirred at
roométg/g]%?@étm% or[%l- HirTut%EOThe(so ld?/\lljgsaﬁl edrego\r/va gc'l_l %N%t%gtzer to yield
4n5s d
the - SR SopophT PREGON) terEfustle 2RI SiReY figxitome S s o
yellowsehd{@d2fg, &%) [ 4- ( 2- Isopropyl phenoxy) -
' - 2- net byl sul f
' NG RS REES e e T8 B LB SR Byt - 723
(m, 2W)thoPasHes €2 Lieds i, ExgnpBe (§BH), 1.15 (d, 6H)
LC/MS (m/z) [M+1]" 370.0 (calculated for CooH19NO2S>, 369.50).

D. 1-{5-[4-(2-Isopropyl-phenoxy)-benzylidene]-4-oxo-4,5-dihydro-thiazol-2-yl}-
azetidine-3-carboxylic acid was prepared from 5-[4-(2-Isopropyl-phenoxy)-
benzylidene]-2-methylsulfanyl-thiazol-4-one and azetidine-3-carboxylic acid and
substituting MeCN with DMFas described in Example 5C.

'"H NMR (400 MHz, CDsOD) 6 7.72 (s, 1H), 7.57 - 7.52 (m, 2H), 7.46 - 7.40 (m, 1H),
7.27 - 7.22 (m, 2H), 7.03 - 6.96 (m, 3H), 4.64 - 4.48 (m, 4H), 3.72 - 3.61 (m, 1H),
3.25-3.18 (m, 1H), 1.24 (d, 7H)
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1 HNWR (400 MHz, CD3OD) b 7.72 (s, 1 H), 7.57 - 7.52
(m 2H), 7.46 - 7.40 (m 1H), 7.27 - 7.22 (m 2H),
wdzm/199767 96 (m 3H), 4.64 - 4.48 (m 4H), 3. 7PCF/US2008/056029
H, 3.25- 3.18 (m 1 H), 1.24 (d, 7H 124 WO

4285@%?@,-;«%uﬁ%ﬁ#ﬁé"f?@%ﬁ%ma&%% A e

119 5

1-{5-[3- Met hoxy-4-(2-trifluoronethyl -phenoxy)-benzylid

ene] - 4- oxo- 4, 5- di hydr o-

t hi azol - 2y|} azetidin carb lic acid O CH N W

CF3 10 0 A eExampe‘ﬂ‘g

3 I\/let hoxy-4-(2-trifl uoromet hyl - phenoxy) - benzal dehyde
prepared from 4- f| uoro-3-nethoxy-benzal dehyde and

1- {5-Q3Nethpuwr4yf?etm§luomﬂmyl@Mhb@é@yllﬁenglcérﬁx%4 5-dihydro-
XXXA. 15 1H , (.71
(0 11, Ey%éf‘g%'}%ﬁﬁ%%%&% Sy Y 23

(t,lH),702(d1 , 6.89 (d, 1 H, 392(3 3H)

LOMS (mz) [ M1]+ 296.2 (cal culated for Cl5H11 F303,
296. 24). B. 5-[3-Methoxy-4-(2-trifl uoronethyl

- phenoxy) - benzyl i dengj+ 2-t hi oxo-t hi azolidin- 20 4-one
was prepared accd?®ng to General Procedure B. 1H NMR
(400 MHz, DMSO) b 7)77 (d, 1 H), 7.69 (s, 1 H), 7.60

(t, 1 H, 7.50 - 7. (m 1H),734-710(m5H)

6.87 (d, 1 H), 3.83>Ns, 3H s

(cal cul ated for C18H

(nfEy [ Mr1] + 412.
5- [ 3- Met hoxy- 4- (2-t \jF |
- phenoxy) - benzyl i den

) . 25 C
yl
sul - thiazol -4-one
was prepared from

5-[ 3- Met hoxy- 4- ( 2- trlfl uor onet hyl - phenoxy) -
benzyl i dene] - 2-t hi oxo-t hi azol i di n-4-one and CH3I

A pEMes- D BBl NRhe dow MR ZaREEc 3RS BeRased from 4-
quordf%amgthBQ{bfﬁzgléeégﬂ eldiy i’tﬁﬁwr?ﬁ're?rg/lfdﬁ‘en& H)as degcribed in

34 -
Exampie X¥¥A.6. 87(d, 1H), 3 80- 3. 83

"H NMR (400 MHz, CDCl3) 5 9.94 (s, 1H), 7.71 (d, 1H), 7.55 (d, 1H), 7.51 - 7.42 (m,
2H), 7.23 (t, 1H), 7.02 (d, 1H), 6.89 (d, 1H), 3.92 (s, 3H)
LC/MS (m/z) [M+1]* 296.2 (calculated for C1sH11F30s, 296.24).

B. 5-[3-Methoxy-4-(2-trifluoromethyl-phenoxy)-benzylidene]-2-thioxo-thiazolidin-
4-one was prepared according to General Procedure B.
'"H NMR (400 MHz, DMSO) & 7.77 (d, 1H), 7.69 (s, 1H), 7.60 (t, 1H), 7.50 - 7.43 (m,
1H), 7.34 - 7.10 (m, 5H), 6.87 (d, 1H), 3.83 (s, 3H)

LC/MS (m/z) [M+1]" 412.0 (calculated for C1gH12F3NO3Sy, 411.42).

C. 5-[3-Methoxy-4-(2-trifluoromethyl-phenoxy)-benzylidene]-2-methylsulfanyl-

thiazol-4-one was prepared from 5-[3-Methoxy-4-(2-trifluoromethyl-phenoxy)-
benzylidene]-2-thioxo-thiazolidin-4-one and CHsl according to Example XXXC.
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(s, 3H), 2.84 (s, 3H LCO M (mz) [M1]+ 426.0

(cal cul ated for C19H14F3NO3S2, 425.45). 5 D.
wQa2¢o8A)pB3Met hoxy-4- (2-trifl uoronet hyl - phenoxy) POENZ3008/056029

ene] - 4- oxo- 4, 5- di hydr o-

"H N PR Mf;lz‘(,@il\ﬂ%@jté PTG DA 5570, A% Y SPFeE, 1h),
755117I5f1l(wﬂwet7md Phanex md)bemzaflv@q , 134)'T%t$W{oSl1|l-f)aﬁ)8|0 3.83

hi azol - 4-one and azeti di ne- 3-car oxyI| aclid an
(s, 3%).183%41 (suBHlg MeCN wi th DVFas described in Exanple 5C

19&%%% E@Qﬁ ¥ap.0 (Falghdted e Cii S plogs 42575
. 724- 14(m 2H) 709(d 1 H, 6.77 (d, 1 ,
D. 11|=i§5 [B(MQM;ON(M% 2- [rmlqthmafhg' éh%w%tme@tzg&m -4- OXO( 4 5 -dihydro-
iio= 22 EENBRES, AR - 2o Pho CRRRTAb BT 84506 Ry -4-2-

tr|f|uoE:EtIﬁemyl@hene@)awmyad@w@]rmwwsmlfﬂr@d -thiazolskboe ad azetidine-
treating, preventin i nhi biti na%gdt he rogreSS| on gfc

3-carbpyyis gaidiARE é&bétthHgg MaeN Witk PR begin Ex
'H NIYIg{u@'@bWH%' gﬁg)gpoft%'s'zt S 14 ?fﬁ '??[(ﬁfg{i:)fmﬁiar <‘|LL)t Wsot 1343 (m,
1H), TN Ghddy, A2r |7t145,(mp§d3+)1 itOQc(dar’tI-Ht)r 075 (dr ek, 6@ >4 53 (m.,

thrit _rel ated di | uding th
), Bgtdbctb T 0O bRt o) b east  cancer (1 nol udi ng
LC/MENG8R) [N+ €5 9s] IéLFPat@Btfbr esHH gema e ugBl).

cardi ovascul ar 25 di sorders, cartilage-rel ated di sease
(such as cartil age |nJury/Ioss cartil age
degeneration, and those related to cartil age
formation), chondrodysplasia, chondrosarcona, chronic
back |nJury chronic bronchitis, chronic inflamatory
di sease, chronic obstructive pul nonary

D) G@@%Mmml%ﬂﬁ%t'@'@a Fexmylation; and BAsages honeost asi s,
gout, pseudogout, |ipid disorders, netabolic syndrone,
mul tiple 30 nyel oma, obesity, osteoarthritis

0Fhequesest conpaeTdsearedERRS). #leyde 8gbinte antea@sthasdfere useful
ost eonal aci a, ost eoPorosn s, Paget's disease,

in trepiéng, cievertingd os iddeling i pmgae@alw phERRxeirediates eendigons

nclGHE TP Bt 15 E8Ete, piRedhh SHERO M BB IS B R sucn as
rheurﬁﬁtﬂ)@bhﬁﬁt@llﬁf@bﬂ@ﬁSSartI@'mﬁse@ﬁﬁéhodH art@itis\Ds8ha%E AR reactive

arthrlﬁs%T /bgﬁgcl)’glg/teodSSgggsesc 8rqglhé:n%rtﬁogg Irgg%% ttohbeorneetf%rmatlon), 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, pseudogout, lipid disorders, metabolic syndrome, multiple
myeloma, obesity, osteoarthritis, osteogenesis imperfecta, osteolytic bone
metastasis, osteomalacia, osteoporosis, Paget’s disease, periodontal disease,
polymyalgia rheumatica, Reiter's syndrome, repetitive stress injury, hyperglycemia,
elevated blood glucose level, and insulin resistance and other disorders, diseases, or
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The invention features a nethod for treating a subject
with an ERR-a nedi ated di sease, said nethod
w@oipniogBng adm nistering to the subject a 5 PCT/US2008/056029

t herapeutically effective anmobunt of a pharmaceuti cal

conpositio nprising a conpound of the invention.
condlﬁﬂﬁgéégfeguqﬂgyeqot he invention al so provides a nethod

for treating or inhibiting the progression of breast

cancer, arthritis, inflamatory airway disease, or

nmdihaboveéntiodi featutes g, math@da‘estveﬂ&ngeé sepeet with 2T ERR-o

t th
medig @it o SRy E e ambting g Stasntoife Subici s
therapBEHENG Hriceald ¥nRiune ot !a\ﬁha?fﬁﬁéé‘lﬁtlc%ﬁ c@m‘%@ﬁﬂﬁ%‘#ﬁbﬁs@#g a

conmposition conprising a onpound the invention.
compbhiadmf dse itventiorntn partucutaruﬂmesnventlmrﬁlso pr@\a@@fea method for

.pr.odr s of .t he conpound thls i nyention
treatifil A8 iS04, e BrebaPRga & pfoast citier, AUARFS. dBrartBetqryainway
diseak, bmmeié‘fbcﬂlélmﬁtﬂdl% ‘éhd%s@élétécﬁé\ﬂr‘hbwn@ﬁh/@chh&eﬂldnﬁ thereof
vivo into the reqU|red conpound in the nethods

ina S@'}bJQCF é’éﬁfﬁ%@m tr@fmﬁﬂ@dpﬁ@@@’r‘ﬁeﬁ anBiniStenNg thiher wubiect a

therae cut ougsetﬁ%r @anﬁ)hu% é‘é?%@%ﬁﬁ%@“{% 8%§ﬂlgﬁgbton%rls‘ir§bea

dlsorders de oun

compspedidfiteainventdoscl osed or with a corrpound whi ch may
not be specifically disclosed, but which converts to
t he specified conmpound in vivo after adm nistration to

t I
'T‘Pueﬁ?e%ﬁ’d |ﬁ9ént|omﬂ¥lﬁﬂb‘s Q\Hﬁ‘] n ﬁ?é QES@?‘EF‘O%F;?%PE g‘% compounds of

sel ection and preparation o
this irdenitioat ilv genarad, siehcprodadys derbeefx:arrpmreal denivaDess gfithef

comppHQg Mﬁ@%pfq qg@@lxpﬁﬁ\r)g e{,ﬁe\,,aﬁg%h}ﬁjge 198 Sonaslg%f Thus,
in theorﬁbmsﬂﬁf’(rea%%eﬁf‘gf e @r%@ntﬂh@ehtf&\eﬂ?@férﬁp‘ d@]?mh%fér#@e@han

in the pr esent invention. In addition, sone
encompAps thelreamentef ing vareusdisardars weserbed wih, the compound

. at. [ _common_or.gani S ents. .and such .
speciiali§8bs 4 of ABedBRthE weldLHEY L s Rk by gisclosed,
but whikbRsorVertshd $he bpEeiiéd edmpdtdndie rotdTerpidesiaRFasoh 8 the

the preparation of the conmpounds according to the

subjechviernveiaial eragesieresforithke selestien asd erepmrabiap oé suitable

proorQREEAIEAS, AR BaSRRR B Y -DESRNS B MAkusy oo H

I ques Suc repara

Bundgaanmh Etsksviemy 986e prepared in racem c formor as
i ndi vi dual enantioners or diasteroners by either 127
V\D 2008/ 109737 PCT/ US2008/ 056029 stereospecific

ex hnglféf ﬁ’lggéryé’t)éllih%%}d%é khe TRRIRMBSYRA eRRY as bBlymorphs
and as such are intended to be included in the present invention. In addition, some
of the compounds may form solvates with water (i.e., hydrates) or common organic
solvents, and such solvates are intended to be encompassed within the scope of this

invention.

Where the processes for the preparation of the compounds according to the
invention give rise to mixtures of stereoisomers, these isomers may be separated by
conventional techniques such as preparative chromatography. The compounds may

be prepared in racemic form or as individual enantiomers or diasteromers by either
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resolved into their conponent enantioners or
di astereoners by standard techni ques, such as the

wo o0sa0976n of st ereoi someric pairs by salt forPEl/Us2008/056029
with an optically active base, followed by fractional

S PSR TN N
resolx?écﬂn%’H%W@drhﬁoﬁéﬁt%rfan%me@ﬁbﬂGﬁastér@bh@r\éfﬁ%/@andard techniques,

c romatograp I c separation and renoval he chiral
such agshe ‘f@rrr;atlonﬁoftséer@ataorreergc pairseby sath armsionayitthan optically

activ, S <BliotiSy A adipha ey Salieafidh 878 reqengraige of fg.tee acio
The cNASALBTRAABY SsCHS rédohsd by FRARItON oﬁ%ﬁer@ﬁ@@tﬂ@l@%é&ers or
t hereof are enconpassed within the scope of th

amides.deliewed by chrreatagsRhiecpepg@tion angyghmayal Qfsthﬁﬁﬁl@ guxiliary.

aver 3y g Pl A 3 PR B, s

be urefekstobd eatdsi dtgredisnmeérsf ragentibenikests rdiastetesorpess eistieshs
herei nafter and ot her information. The exact dosaq
isomefisgarg RaBHRYEET heseRTAe ENEPMRRSSed Yathis thensqope of the present
invenBght i cul ar conpound of invention used, the particul ar
condi tion being 20 treated, the severity of the
condi ti on being treated, the age, wei ght and genera
physi cal condition of t he particul ar patient as well
E) USS ot her nedication the patient my be taking, as is
JUSK1 1 known to those skilled in the art. Furthernore,
it is evident that said effective daily anount nmay be
| onered or increased depending on the response of the
t leat e®PQsa@gEent and/ or dependi ng on the eval uati on of
t he physician 25 prescribing the conpounds of the
instant invention. The effective daily anobunt ranges
mihibse e dkill i enentraatendritert el SUreer@nULSeréQlQiridmnidms mediated
acticing the present. invention. Preferably
by ERRrrean felerpme feciartive da ol e @atsesiS Presented

herelﬁﬁﬁé’rJr AREGtHER |nf§r9n%ﬁ§?1l. ﬁg@é E%ct! db‘é% e i a%d@wc?rlif &%lp\stratlon

nmpounds as er ein, ormw
depen«imbalthne papitataraoeyiowea dfyinaed et uaetﬁde trapartieular condition being

cpnt ai ni ng bet ween ..o about t o abgut 5000
reateiy e sPyeriyeE 116 Conaivbee eaS gt dsn sHoNars GRnera
physué8|8cd(¥a|t?&p§r tﬂa@%%?ﬂcuﬁgéé%%%@%/v@éﬁé)%the@%d.é@trcﬁr the patient

particularly, fromabout 1 ng to about t he
may ke tgidngds iamelhenown to those skilled in the art. Furthermore |t is evident
that said effective daily amount may be lowered or increased depending on the
response of the treated patient and/or depending on the evaluation of the physician
prescribing the compounds of the instant invention. The effective daily amount
ranges mentioned herein are therefore only guidelines in practicing the present

invention.

Preferably, the method for the treatment of the ERR-a. disorders described in
the present invention using any of the compounds as defined herein, the dosage
form will contain a pharmaceutically acceptable carrier containing between from

about 0.1 mg to about 5000 mg; particularly from about 0.5 mg to about 1000 mg;
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be constituted into any formsuitable for the node of

adm ni stration selected. The dosages, however, may be
wae a008aap7dependi ng upon the requi rement of the BUDUSWNSE 056029

the severity of the condition being treated and the

anc, SOPRRHE oSBT B Y35 8 o oA anc may

be coPBRILAEthto BRG f&*ﬁﬁ’sﬂﬁ@cﬂétfbrct%b ra88d e$ b&hﬂﬂ&raﬁlﬁfrﬁééle&t‘eh' The
contain, per unit osag unit, e. tabl et, capsule,

dosagmxdmwewem reay |b@rvar@d ntdmg/upcvre Yegirament of theesubjects,

the stydiy ofine St ehotie b ARe 8Kk indd iy Ripipyed. The

use df@ltﬁblodléll ladvinkgfiay; orggtsét- p@ﬂb@lCQﬁTS‘ihinﬂﬁfHe’embrd%d
about 0.1 ng/kg/day to about 0.5 ng/kg/day) and nay

be given at a dosage of from about 0.001 ng/kg/day to

P SR AR i R AR SHAL i BRI W frtdosage unit

e.g., fabtet) edysitle, QDolNdm‘/ k@(ﬂ@m B@p@i@t@ty,leﬁgﬁd(gﬁlﬂi&andaﬂhé leeof from
particularly from about day to ahout 1
about B 004 Bl daeOrmtbnt Qg Kol paB biss S ML O

mg/k@/gjgg t?%%@gﬁf /E@g‘%?"é‘?})d"%Breaﬁarrn@@ﬂaﬂﬁ/sfrompéﬂdtﬁ01 mg/kg/day to

or reconstitution
aboui ﬁﬁahgihgtday)@lndrmayebe divareaga sipsage of from glaowd itk @0 hmg/kg/day

o a035) 4 G e FOSRRIBAN Do 516 BRSRSBla o bl iy,

more?b‘?ﬁ@ﬂér‘lypfrbﬁﬁatﬁ&ft cadl %g?k(j/ﬁb?tté %BOQV 1 @rﬁ?kg/db?tarn@ir@/%?ﬂ more
i ntraocul ar, ' transdernal , - paf ent er al

partiouastyairom um’915 mayKg/deyieabouthmerkgiday ot her
i nhal ation or insufflation neans. Alternatively, the
conposition my be presented in a formsuitable for

OméfeV‘@zﬁWtrYesﬁ caMpesitions Breyinadhi dosdgeafotran frd‘nﬁ)éuch as tablets,
npl e, an insoluble salt of the active co oun

pills, §@Q€W|% QFM@OM@@é%wtr@C%raﬁtttutl%‘yr 'nbélaé@ﬁpgr@@ b?z@mgéﬁ
stenl%gg?é?%ra%glﬁ%ﬁ‘é Ppgu%ﬁénélcmsr ARtE Y ALroksBi Gt u%‘sgl%g/ﬁ drops,

éparin maceuti cal Cconposi t

ampaased, @Imlt@h&ctdrhtevmelsrml swbosﬂmiesrfer adgrieidiretidn bg onalxeﬂi’anasal
i har mageutl cal car r| conventi on

SUb”rEMQ}EﬁT’é% rgﬁcu'% AEgreHpal, pacen %@' dpg@éﬁ@guna&,,qudermhaleror
othergﬂ étlﬁ‘fr‘?ér inSUF |bﬁgﬁ§éﬁss  AhrRtGAY! t e oﬁ‘ﬁ‘ 65@961?&%“%%

dants. UIt di l uents | ut are
presdnited treai foron seitabie rforamqe-weeklymrmncaheammlwadmmn%ttajlon for

i Bl A1 i 36 2 LA o

be adéptete ™ Sroviins eebbOpbaratiodBF mtra?rﬁk%c%é?r iRfeBoRbout 7
to 10 wei ght percent invert sugar; sucrose pl us about

3 weight percent nodified dextrins; sucrose plus

| 'f—*\é?H‘epsal'tl‘%%rsdi%bp%%trm%cgﬁf.i@gf o%%o%ﬁr&ﬂs'srb\éﬁras tablets, the principal

active ingredient is mixed with a pharmaceutical carrier, e.g. conventional tableting
ingredients such as diluents, binders, adhesives, disintegrants, lubricants,
antiadherents and gildants. Suitable diluents include, but are not limited to, starch
(i.e. corn, wheat, or potato starch, which may be hydrolized), lactose (granulated,
spray dried or anhydrous), sucrose, sucrose-based diluents (confectioner’s sugar;
sucrose plus about 7 to 10 weight percent invert sugar; sucrose plus about 3 weight

percent modified dextrins; sucrose plus invert sugar, about 4 weight percent invert
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129 WO 2008/ 109737 PCT/ US2008/ 056029 sugar, about 0.1
to 0.2 wei ght percent cornstarch and magnesi um
waeb@anet’e), dextrose, inositol, nannitol, sorBCT/UB2008/056029
m crocryst alline cellulose (i.e. AVICEL TM
Y, ine cellulose ava abl from FMC
sugaGeRRED oo e oertarCrarv Btet pad saa iy siearate):

dextr§8é,Ghdshd) %bﬁhmt sorbyer ﬂhero@ﬂ%témﬁe tekfosSHid. WI@EL i
bi nders and adhesi ves I nclude, but are not limted

microcty sielliee ae@uc@e guaitabde from FN@G@m h dicatciuns peespiwte, calcium

suta§ifiaite Rl 8 e Bl Vo Bolhe iy Stitebie faders and

adhe@VéyhrﬁiﬁJdéJ'Um%re HMﬁIErﬂPﬁé’@t@ﬁ&éd’@th k guhDsgacanth gum,
droxgpropyl cellul ose, and t wat er sol ubl e

he 1ik
sucroge, geleger gluppse.Istargar én‘é |CeléU|0§|F§ i d’ne‘;’ﬁ‘&ﬂc@”@'ﬁéeswa@m

corod il TR UL e R =

hydra¥gbropssasliulose] sed iy kice), wbyer@olumeloysjmpemmmnda@ (tls. alginic
bent oni t es, pola?ééiggépgyrrol i done, ymet hacr yl at es

acid apgys@liseregf A Ry InuRLRicate. hyqfexy%nylpﬁlﬂrlese [i.e.
TYLC?E‘SI?Lr ‘é%t?l@tﬂ%rﬁ F@e%ﬂ@b CQI%e@éf pBgfg J{Iydérﬁés ?grc%ﬁpolysaccharlde

starc corn, potato, etc
acidsgbgctohdesspolpvrieygpyaolidones gobaetbberylates apd pregajatsizednstarch)

and s R StBbls e oS nélh S8 e bt At 35 b BifeS ygom.
potat§ €btcY! 8§8@Um ﬁbﬂiﬁ@;é‘éﬁatd%r E%éhétirﬂié@gta%rﬂisc B%%/s((ma@nesmm

corn starch . €. agar, guar, | 0cust
alumipgansilikatehycelluloses i(suc aﬁjcmsa@@imscrdlgmrgarb@xm@thylcellulose

and GRS RRLE HallioR¥ bR oRe i sl SGardh L8 s staren.

etc.),Igumd @@. bgar, gjﬁarlab@ﬁ Heamg Ry pe 6, Gindnir @dtap@slguim), cross-

stearic aci al c waxes, stearowet, boric acid,
linked palymimytyrotidere ang the (ike.nSuitabledebiisant®and apiadherents

includ@ P WA ngplﬁgﬁ?n& #g lﬁ(ﬂ%rﬁ e%aﬁrﬁ%qn%%%ﬂ %QSIGF(PQEH& 39?{{&%)‘3 Qearic

acetate, magnesi um
acid, mjbmesaﬂtéatdwetl bbﬂc aS'laiI tadiuen gtnlbddetlUlewdum@,a:arboWax 4000,
Ilmte cornstarch, sili (i
Carb%@( %S’c& @Oﬂ&‘é‘i‘l v@me@zpafﬁnsegm ace dqglurm'aury'

C
sufay s@ie%‘m%ﬂZﬂ%@?i‘%ﬁ%ﬁ%ﬁs§g@%@‘“?ﬁe Fee Biare not
limite8wvie eliaém eosnsdathf Bmc@(lamt&AB@ -Se T“adntedavtadablbe‘mbl@tm

SYLQPL e TebR o maf e, GlriTpeVSeB R RLAER AR, it Buaianie

from D@QUSé@)Sadﬂiﬂﬁehﬂkea@ﬁé’et@he%d ﬁélvdrantshrﬂas‘r Pl ébd&st@%ewable

formfor ease of dentification of rug or for
solid desagfeformsﬁornms@\se thenealatabdity peihe @rﬂbdmagmioartned“\ddltlona”y

colord P RBR TR b o 3 nblied b e W gl Gt b Gease o
identifibgticipetinecdruglo? d6cagutioétid purposes. These carriers are formulated
with the pharmaceutical active to provide an accurate, appropriate dose of the

pharmaceutical active with a therapeutic release profile.

Generally these carriers are mixed with the pharmaceutical active to form a
solid preformulation composition containing a homogeneous mixture of the

pharmaceutical active form of the present invention, or a pharmaceutically
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30 CGenerally these carriers are mxed with the
phar maceutical active to forma solid prefornulation

W@ oi9p0e4787 on cont ai ni ng a honogeneous ni xt ur e PET/URD08/056029
phar maceuti cal active formof the present invention,

t |1 8/ 109
acceipao S8 656 S e Al it RiETer TRARION Wil hesormeg i apg of three

comnhdte midtiebey: r(y | wet ?l‘bn\Mlétlonb?o)fd}F/@ﬁlthl@rﬁ‘ﬁn@f(c)tJﬂ*’yetﬁendlng
common net hods: ranuf ation

Whengrefauingt todhese grgfeimideiion cempiostions Asgromegeiadusy Ittl@ meant
ref ormJ atj.on _conpositi neou

that the SRfiu® IHBref ! BdiStkrsBTRORNY BRRoABu ERERER o 86 that the

comp@‘éﬂ@hyméiﬁ b@h‘@ﬁ@lw siidtfvideamadidduany efetial dbédyedforms such as
nposition may be readily subdivided into equally

tablels; pUls ENecaRsIIRSe T F8IIG BiToRBUIaliabcempOsEioN s taarisubdivided
into ut%"i’:%‘é'agg o ok Br H Mj ReSERS b%végoﬁgm?oj'frbh%‘?é& 0.1 mg to

hen s vi ded 0 unlt sa e Torns

abouti®8e mgeitthalamiiee dragredienit oftHer mﬁsebnut/erﬁ)tmh nﬁhé tableﬂszmtpulls
500 of the active ingredient of the presen
conta'rﬁo&ﬁ?@ aﬂvelﬂw&%ﬁ'wgv a9 e for%ﬂ@tﬁp'ﬁﬂ W'i"ﬁ&%‘@@@ts or

plllstgm%ta' ﬂﬂ@do‘?‘g? |@§dﬁ9fﬁ@1’éé’§ee&ddﬂcf§“ or! RERh ople a dual

ts or rovi a sustalned or pr
releasie tdbletedraalh eanplcompu:lse arﬁoneedasqgeaandi adumlter dcmmstmmponent
il ca r se an r _dos and an

bl et
the I BEngoRABe U EhALAR AVeloP R SVEL oY nd NE AP o RIS can

be se‘bfaré’t@d SV @lﬁ’l%rle\(@iert Wﬁldhoée’ﬁés tol R idt Wi @EPRRAThThE 3bmach
be separated by an enteric |ayer, which serves to

and peswiits thelinsiencenianieohta passistaat ditadhe dandepemrartte berdelayed

i el A SHERONE ThateP RSt bEAREH LR i el BRERY & Blos.

such beatgsge nﬁcﬂﬂdﬁ?@n@mb@f bfpolgirerie matefiartduttisas sifaligl, cellulose
mat eri al s i ncluding a nunber of polyneric material s

acetade €ire. £¢lldlpee [egetate @hFhﬂ'@t@eceM@Q%@@et@Fe gimetlitatg), podyvinyl

h
scod B B oo ERUMB AREL Ao LIL TS hA65)
methylieélhybwbbelﬂatseummditel atethadryldteang etpyacrylate copolymers
e L ST TR M
tableﬂrégﬁﬁg%@ﬂ 58 felefeRsy ﬂlﬁ?éﬁ?astg@gort\nétd%ﬂa%ﬁlaftéﬁﬂs% 8 htIy soluble or

ets may a e at |
insolwiee sgbahaubas irosoluom gwisich dort & yves grarmletucm actsm%aﬂjlredlng

agenégt%g ance ation

Fslind sl s, rilhebiBs lyhithgfl At dhepilaRhuBhy

.ncorWat@fhef é’(EtWe(M@r*e@fbdtP Fhded nBftES Mdl@de ABral and synthetic
I ncorporate the active ingredient). These material’s

polymers|wakesn Aydiogenaied @ilsnfaibt a@dsgngalqﬁ)’f@i%(lmbggswax carnauba

wax, Eé@g&%@ﬂg ngwﬁsggryl BQ%XI, %ﬁdqﬁe ﬂ?g), % Pe%] %If ?at{}} adids metallic

soaps, and other acceptable materials that can be used to granulate, coat, entrap or
otherwise limit the solubility of an active ingredient to achieve a prolonged or

sustained release product.

The liquid forms in which the novel compositions of the present invention may
be incorporated for administration orally or by injection include, but are not limited to

aqueous solutions, suitably flavored syrups, aqueous or oil suspensions, and

131



10

15

20

25

30

wax, cetyl alcohol, cetylstearyl alcohol, and the

like), esters of fatty acids netallic soaps, and
wordenogscrept abl e materials that can be used tPBPCT/US2008/056029

granul ate, coat, entrap or otherwise limt the

rovo R P SRS LA S BstRE AHS 8 prepni o o

peanfiO6iMas! WelMas @hx#shﬁnd‘@h@ﬂar%%ﬁ%béuw vBhicldie Sigbpat
invention may be incorporated for adm nistration

Suspmcalng wgentsgpr aajieeus suspansianse ndude syrdhetin and natusal gwms

such 8 u%?éjcslgﬁigl&itnélgme g%:i)argé e{}é)%}i%ré%;aﬁ% %Salgln% ée 8H8 the like),
guar, RaFa 5268t Qéﬁﬁzﬁectfri @‘é@é@@'ntﬁn‘dhélxaﬁﬂwaw dum eckiRIssicd $isch as

such as cottonseed oil coconut oil or
sodlug@ga,rlhoxmmeth)é@elkymse gget@ylpgl,lulgsg,{wd&wnp@hylcellulose
myereRYBRERYee o BITEY cMB RN, ARG ose

and @m@nammheseofas}aﬁheuc p@ymer@bgchnas @o(ywna_,/l pprromdrene
i nate, sodium al ginate and the |ike)

carb QAT C@r@é’&@db’é‘&my'%&% ARd Porvedaeens ErycﬁhéF? §r§t‘4ﬁ’§nﬁs
bentdhite) hé&b?@hﬁ%gﬁ\gﬁﬁw s%&&lflﬂ ﬁ‘h@e?tpe pharm%ceajtlcally acceptable

car boxymnet ose [ Bee
suspemﬂwgregbylsmjchlasulelcrblme géhatin roa))tly@tllkgxl Saltablewulrfastants include

out af S R B i SR Bsaap s ey 0BlR, polvsproate: petoxynol-

9, noﬁ@kW@ Eél?@or%t@gb%yélp%rbm@ 10] pslpsEbatecs, orbate 80,
car boxypol ynet hyl éne)’, and pol ye @tyl ene

polyoo;aéiseﬁ 188¢ polyexamebaad endieombisatians there t%p‘@lb& d@ﬂonculatlng

Y N e T

agent inkRideBiittaadIndt Frnitbacd aimhSieinetiradelechblytéd @.en8bdium chloride,
limted to sodi um docusate, sodium |l auryl sulfate,

potassiiny seitierde anscihexikadihiglyy charase, nseIUDE PeyMess ARt e
polyeg%t%géﬁér%%ggﬁa@ soRfIY ﬂﬂfag%g%r?ﬁval&ﬂo%ﬁ? 218 &0 salts,

alumg beselﬁtes,sutramsla&wdﬂ@l%)d))(:mngtésa(wmgh tan e ulli;r;igerrﬂslyn@ formulations
os S5k oL e S et B o
imiB SR (3] Sl obi g MU ERRHAE pimoroal
quatarnamyl amrr@npﬂhysaﬁs,sbemryl alsohgkbeoroiolagick chjprbexidinevgiteonate,
pheng@inaof aty Vi Fi. Shercensdméty indBiehinits i inbPaysean

nqu.d(;yﬁyrﬁrracéafbécr@ogégé forehd)towevar ftae M ﬂrgh@t\ké?{@e?@@at% uBkY in a
fers and floccul ati ng agent’s) uitab

parthwasmeageuforée nMust lgaronpRati wnthcthe suspendiog tagepts hbeas
examgyﬁ,jw,ongﬁfaﬁigg gz\fé,méles duBh %e){‘gtt}%gte?]s gH& ¥)|I|g 1|qt°1 %r\Peh?cles are
best used with suspending agents such as low HLB (Hydrophile-Lipophile Balance)
surfactants, stearalkonium hectorite, water insoluble resins, water insoluble film
forming polymers and the like. Conversely, polar liquids such as water, alcohols,
polyols and glycols are best used with suspending agents such as higher HLB
surfactants, clays silicates, gums, water soluble cellulosics, water soluble polymers
and the like. For parenteral administration, sterile suspensions and solutions are

desired. Liquid forms useful for parenteral administration include sterile solutions,
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guat ernary ammoni um salts, benzyl al cohol, benzoic
aci d, chlorhexidine gluconate, phenylethanol and the
wo 2608/1097BEre are many |iquid vehicles that nmayPOPUSRE8056029

in liquid pharmaceutical dosage fornms, however, the

l.i vehicle that is used in_.a 25 rtlcul r dos age
Ui P SUSBEN SBp Al UE i SR aHanS HE Y ap Tega R B Suitable
prese'f%twe%@@@n@plo?@d‘ Weﬂrlniré@éHdiJsVéﬂih PitatioHGE dasiré@t ty

esters and ol ls liquid vehicles are best used with

suspendi ng agents such as | ow HLB

hi | hi | al t , - .
STUBP R R shRRRRGs iy 1% ARt riEBIaEran paudminiggreg i an
mtrarid’shéph@él:j fo'rrlnmla topisaingenst surabr inttdnas® vehletes or via
Convers EO| ar liquids such as water, alcohols, 30

transgeIyal Skipatch 5P CoRIROSHioN ofwbiah vare Well eyt ose of
ord.n&%l&ﬁ nstngaﬁ‘s 0w, @é‘?&rrn"llggtl r r{tﬂ%tfﬁﬂfn%‘faot éar%%e{mal delivery

guirs, wa cel osi cs

systeat;ltlulélaelrrnmbtramnsof atiterapeutic 8ese ill, opaoersiegbalcontinuous rather
adm ni stratl on, sterile suspensions and sol utions are

than @é%rm'té%int DfQ}lﬂhﬂ’Uf HIeEO3298 OIMBR- par ent er al

adm nistration include sterile solutions, 132 WD
2008/ 109737 PCT/ US2008/ 056029 enul si ons and
s (xpepainsssof the present impresyian atainaiso hhiadnnigtstm’edlim yhe form of

iposqE Rl Rera iy SIS ri B S Ll nl St TR drginh lamellar

vesicRRITARNS M eNbr @é@cl@ﬁ %ﬁ@ Mhe 'IIRé‘ eﬂ‘ﬂd%@n@%é?ﬁb@%ﬂr@osﬁr&heéj
in‘an 5 intranasal dosage formvia topical use of

varielyaftpiigspholinidsrushl asvenalesterl osteaiyiaminea pbasphmtidyikiotines and
theI| atches, the conposition of which are well known to

Gose of ordinary skill in that art. To be
admnistered in the formof a transdermal delivery

31_ tem the adm nistration of a therapeutic dose wll,
hedslaily slospof @opharmasgstiealtaasmpositinof thedr asentdRyention may

be Va‘”@é POk I Fnd T RAT aDFR O g b7 pbBIPRNTE ok b @l i

dose WI” bénrpdwrw@ea&ﬂﬂlmn )absusﬂ eng fo lalu@Lhtl ‘F&I) mgqidr_daly for an average
uni ar VeS| C| es e UI’II ane ar SI Cl es, .

nuMali o GAL RO RISy M SHAPORBONS RES PLaarbbrE iz ipdhe form

of taH@%'E%ﬁté.ﬁ.ﬂp‘ 901V6f0§e‘oy1 q. 5ph939f5°'5'(§"dﬂf 16N289 50.0, 100,

| estero st éaryl'am’ne,’ phosphati’ |nes and
150, 260,t 260 o1 &R0 milligradhas bﬁltmmlveflngeﬂlmrt rfmdbatsymﬂtomatlc

. €0 s' i of th r esent nt| Qn e varied
adusGRRRC S P dbSPaRgR 18 SHDBBU R TRaleg « AHRBAOSSREY Ag
comp%ﬂﬁfb"f@ﬂﬁ)é breéehemv@ﬂﬁsn WheN bé’@dhﬂm‘éféﬁed anasirfle HbWUose or the

bout 1 to about 100 ny day for an average
total dally dosage may be administered in d|V|ded doses of two, three or four times

daily.

It is also apparent to one skilled in the art that the therapeutically effective
dose for active compounds of the invention or a pharmaceutical composition thereof
will vary according to the desired effect. Therefore, optimal dosages to be
administered may be readily determined by those skilled in the art, and will vary with
the particular compound used, the mode of administration, the strength of the

preparation, and the advancement of the disease condition. In addition, factors
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20 human. For oral adm nistration, the conpositions
are preferably provided in the form of tablets
w@oemwsaiyBng, 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5POT/USDNG(56029
15.0, 25.0, 50.0, 100, 150, 200, 250 or 500
of the actlv redi ent. for
assotesh BaMeSortioplBs Srkiet e N E At dgeiporSubiesiiaaee peioht,
diet &n@ thfe bf ﬁéhﬂstrﬁ%ﬁ%ﬁ*%ﬂﬁh%he Aeel QH%@}U%@' trd dé&?to an
present Invention nmay be adm nistered in a single
apprafyiaty thisepedic iewel. 2Bna abave de$age8d@r§atbes exgmipary of the

adm ni stered in divided dos three or, .four
averaiiriabe’ TRRR ch St BUERE SERAR It Mfengied el ftror tower
dosagdearffds dreahetife@, hAEARR dré Gathinythefdcpll ofehisdeventionr

active conmpounds of the invention or a pharnmaceuti cal

corrp05| ti on thereof 30 will vary according to the
L
gﬁirﬁrf%{i ids e ﬁrs in h@t%&@ﬁ}/ b%ﬁéqrﬂ?rﬁhs]t%r‘éeglqg%ﬁd? thE foregoing

comp@bltiohedanldrddslageareg rmamlomw mesaisyof whdde c(orhpo@raom ahd alosage
npound,. used, the node of adm nistration, the

regimerpERANISHROInEIC BRARANGYPEHSS Bhiha FRRAYAHR SRR nyantion as
133 WO
R i S S A R U AL S

particul ar subject being treated, including subject

age, V\r?:l%[rr]t diet and tine of admnlstratlon wi ||
résul t TOAMHoA8ed to adjust the dose to an

appropriate therapeutic |level. The above dosages are
thus exenplary of the average case. There can, of

c dorrepatsethereharmagaltical coamasdionsafdhisiigyventiony onewsmore

compguH3s B8Pl APE ) sk Rt PR eV E ket ig il lfy

admiXe@y with aAgHa i foeetiesl darriénacddirding @o icohe@stidal pharmaceutical
conposi tions and dosage regi mens or by nmeans of those

compeyRP 6 terBmguandviies £geierragy fatesa udde Maniel«d fermng depending
[ S
of AR bl 15, SOMRRIMENTE o Biod SR ORATS,
SurtabWhetrhmt:eofrcalQ/ adéepmblabanms ﬁoe pred kaoevnt ihehe art Descrrptions
har maceut%cal conpositions of this i nveBtr on, or

of soipgQf these p ICaly REFGRIPRE GRYTIRSS raaY ethérﬂ%B\‘

HandbB8k ¢ Ph¥fmbh rt?de'IE ki |érﬁs,ddﬂ(§jh§ﬁé§b¥thé‘%’ﬁré?%%n"ﬁ’lﬁérn?aceutlcal
_m%r‘r%r)—m rding to conventi onal

Assophtiomacduhé Calarmeoceptiicah Soagety of BneéafuBritainnhi ch carri er
may take a wide variety of forns depending of the
formof preparation desired for adm nistration (e.qg.

OMak mPRIrRItSTItRE bres%ﬁt'irﬂ)@n@loﬁ thasyTBE %'rtrﬁtﬂéiédYnto various
acceptable carriers are well known in the art
pharmgeuﬂc)@t fasms for administration purposes Methods of formulatrng
pharmaceutical compositions have been described in numerous publications such as

Pharmaceutical Dosage Forms: Tablets, Second Edition, Revised and Expanded,

Volumes 1-3, edited by Lieberman et al; Pharmaceutical Dosage Forms: Parenteral

Medications, Volumes 1-2, edited by Avis et al; and Pharmaceutical Dosage Forms:

Disperse Systems, Volumes 1-2, edited by Lieberman et al; published by Marcel

Dekker, Inc.

3. Combination Therapy
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20 of sone of these pharmaceutically acceptable
carriers may be found in The Handbook of

web@smewaut i cal Exci pi ents, published by the APET/USZN8/056029
Phar maceuti cal Association and the Pharmaceuti cal
Society of Great Britain. The conpounds of the present
invention may be fornulated into various 25

PHReERFSEUMR! of tRE PRedett iRAENLBh ThaRbE U3eB W BEERMation with one
Met hods of formulating pharnmaceutlcal conpositions

or mara\phapwenedicatly iastve agentsnerhese agdits ndludmERR ¢ lantagonists,

har maceut i cal S -or ns;, Tapl et.s,, Secand Editi of
alucoki B 2o AR AN B Do P ENs: SeS Bl Pr AN g poenis, Hhect
thrormyie ieitest (BT 12las WHIPASTRSIEUWSWERhg B?é@tg%ulﬁﬁfd@s'tatin drugs and the
. Parenteral Medications, Volumes 1-2, edited by Avis
fibrate$. al ; and Pharmaceutical Dosage Forms: 30 Di sperse
Systens, Volumes 1-2, edited by Liebernman et al;
publ i shed by Marcel Dekker, Inc. 3. Conbination
TIERRyayarit3goM@s206184é 0dr 2xafQld, 8208 Boaiaidds didwtosed in US-
conpaunds, of the rpresent invention may be used in
2006 QAR ath briPaieHaioh B1ase afdhe TR #raceut i cal |y acti ve
agents. These agents includezERR-a antagonists,
gl ucoki nase nodul ators, ant'|-di abetic agents, other
lipid | owering ageqats, zdirect 5 thronbin inhibitor
(DTl), as well asIK\pTrd Weri ng 4&jents such as statin
drugs and the fibrates. [ERR.@a antlagoni sts incl ude,
for exanple, all the Rérfpoudds ersciRéed in US-
2006-0014812-Al, particularly those of the fornula R3
wherginz 5 R 10 R4 R6 wherein: nisOorl; Zis -0-, -5-,
n>sl\¢—|0rqr >NRa where Ra is al kyl, cycloal kyl, phenyl, or
Re erotycloal kyl; 15 X is an aryl or heteroaryl group;
Zis -O-, -S-, >NH, or >NR® where R? is alkyl, cycloalkyl, phenyl, or

heterocycloalkyl;

Xis an aryl or heteroaryl group;

R? is -H or -O-alkyl unsubstituted or substituted with one or more substituents
independently selected from the group consisting of -OH, halo, -CN, -O-alkyl,
and -N(R"Y)R* where R" and R* are each independently -H or alkyl;

R* is selected from the group consisting of —H, halo, -O-alkyl, -CN, -NO, and
-COOH; and

R® and R°® are each independently —CN; -COOH; or a moiety selected from the
group consisting of -COO-alkyl, -(C=0)alkyl, -(S=(O)m)-aryl where m is 0, 1, or
2, cycloalkyl, heterocycloalkyl, -(C=0)phenyl, heteroaryl, and
-(C=0O)heterocycloalkyl; or R* and R® taken together with the carbon to which
they are attached form an optionally benzofused heterocycloalkyl or cycloalky!
moiety;

wherein each such moiety is unsubstituted or substituted with one or more
substituents independently selected from the group consisting of: —OH,;
=0;=8; alkyl optionally substituted with —OH, -O-alkyl, phenyl, -NH,
-NH(alkyl), -N(alkyl)z, halo, -CF3, -COOH, or -COO-alkyl; -O-alkyl; phenyl; -O-
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R3 is -H or -0-al kyl unsubstituted or substituted with
one or nore substituents independently selected from

W b@sgoewsap consi sting of -OH hal o, -CN, -0-alRgI/pS20a81656029
-N(Rw) R* where Rw and Rx are each independently -H or

it B, BLERT g8 D SRRl e
R@vh%rr@ SEL Rﬂg@@éﬁiﬁﬂabwenmt|ym0§ik¥|ob%gﬂ@)ﬁtkw or R’ and

sel ected fromth group consistin

- Retayen together(vit tb)emyltraggm todiich tmely sare attached form a

hﬁ@&;@éﬁ@lkgﬁ@e&%wa' '{%’PJH@?C@Q Ey?&%&allﬁgeqﬂge%uth >0,

t alkgnof spedIk@rans \I\/heﬂé‘@e&@érﬂb@ﬂ rirg mbm:rs Ationagy sabstituted with
attached form an w)l% lBIY) benzof us
y

nech sty dargiN Bfi-abmeese Rieronalkdeh
o G RIS RHRT e s 86 1 P < SPNPR G WheP Ry ana R

gaesips @@ﬁaedtaboge,oiSCFga-lalo =©:$SOCEFF3kyd:OQm,I apiC@O0alkyl;
substituted with -OH, -0-al kyl, phenyl -NH2, 30
-NH( al kyl), -N(al kyl)2, halo, - - OOOH or

or a ANNGRENcalycBptatlc sab M@ﬁggr“éﬁ% eBLAHRE RSSFY, or

pharrogcdditlaky betivemejath @i b sych Cl)lnpoum -N(RY)RZ where
Ry and Rz are each independently -H, alkyl, or
-(COalkyl, or Ry and Rz taken together with the

n%h"tlQQ:%éltP%g‘éhtsC&‘aﬁ B8 .| ¥sfiicdl ih@r&féra Wt gories based upon the
het erocycl oa erein one carbon ring atomis

mechapisno eaRcior. eliew/@%,eeagemtsrmelode seleRtive setatprinkguptakd inhibitors

(sSRIYI; REroRin SROBET SePdefti Ry Roii ekt MRS
pancr@a,tibf’rigakb thlb’;\td%' [33 adséﬁ?&)ﬁééghw agorﬁ@%( QP‘& éht‘é)gbnléfber e

nis O, where Ry a are as
melamtforhrede@etmrvreagormsslepha+targei@Fagent@(ﬁ§r1 arﬂagtanls@d@ g.

Rimoéﬁm,grﬁbp?%%fq%regggagg iﬁﬁ%ﬁ) t §t§‘lgtfaerﬁlne5)laends aSe inhibitor

s (e. gol@{.gt@(,)eutl cally active mnet abol ite of such conpound.
Anti -obesity agents can be classified into several
cat egories based upon the nechanismof action. These

ag%?@é&pﬂ?é Sera}fén?é’%bc‘!ﬁ a3 de ?%e‘?ﬁthar‘hﬁw‘épér?d‘%nJUFHrﬁiinb%ére

oni n-agoni's
reportef mmMard@ch@uMakaonmmdntléQMen p.medraahe présopibed

i nhi bitors, 133-adrenoreceptor a%onl st NPY
dosag@ {thenP pwation with phentermlne Selectie Serotonin reuptake inhibitors
(SSRIs) are generally used for the treatment of depression. These agents include

fluoxetine (Prozac), paroxetine, fluvoxamine and sertraline.

Representative serotonin modulators are listed below:

(A) Selective serotonin reuptake inhibitors (SSRIs)

1. Citalopram (1 - (3 - (dimethylamino) propyl) - 1 - (4 - fluorophenyl) - 1,3 -
dihydro - 5 - isobenzofurancarbo nitrile, also known as citalopram
hydrobromide (USAN), nitalopram, nitalapram, ZD 211, LU 10171, Lu10-
171, LU 10171-B, CIPRAMIL, SEROPRAM, CIPRAM, ELOPRAM,
LUPRAM, SEPRAM, PRISDAL, or CELEXA);
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nmel anocortin receptor agonists, leptin-targeted
agents, CBl antagonists (e.g. Ri nonabant), nonoam ne

WO eaptieda7 | nhi botors (e.g. Sibutram ne), and |PEEES2008/056029

inhibitor s (e.g. Olistat). 20 Serotonin agoni st
agents such_as dexfenfl uram ne and fepfluram ne wer
Fepor t ed 4 o FURISHNE {PenZRrCPEPRAII AR NG, NV RN BREY GEn
Use trfrﬂudrbr%e ﬁo%h@ﬁﬂ (APBIRchidrieieMRIsBANoWM 44 L 110140,

erm ne. e ective sefotonin reuptake inhibitors

(SSFRENEMI%OD'@%%PF@MWEE’WA@M treat nent of

depressi o hese a s in Iude 25 fluagxetin

(P osac) T ERBEREMARETS P ol na 22 q (BSiomfstnun pheny) - 1 -
Repf@é*ﬂﬁh@ﬁé VE) S©V-C(Qﬂrslrﬂ|n6@ﬂ1yl)ai>@h§ alse KnoSineds ’ﬂ’@kﬁééfmlne
(A) Selective serotonin r e inhibitors ASSRI 1

G t analeaiedYSAN)(BU. ZQQQQTMPE%énSME) 3pIQHAEYARIN, -

- fl e ) 3

ot SR R LA/ PUNERE XU IROX. aFgAyceXJ%’meR'N, or
hydrOBEPROMEL§;USAN), nital opram nital apram ZD 211

LU 10171, Lyl 0- 171, LU 10171-B, .Cl PRAM L, SEROPRA

Cl PRAM  ELObiglpxazingAnr ) seprdnfelprf spaKy) %‘ﬁ”@@.@%@ho“ne

136 Y& %HQWn%&é%xgﬁé%ﬁ/ﬁgﬁe_ﬁ%@gﬁﬁﬁ@,W@D'IN‘)?

(benzenepr opanam ne

(tri fl uormmPangxetimeemakedhloride (@pURLhBen{1de - behz@dioxol -

k 1 014 NEU PROZAC)
K ey L4 4 g ooheny!) prperaine hReg orde e
phenyiperiding, 3 - ?(1pi?nb§ﬂ96@of«ﬁ) 5- 9ony¥|%ethy¢)m4‘0€4 h‘iibérophenyl)
oxi ne, also known as fl uvoxam ne eate

23000 (39K r268) -, S8 BIQWN SEERRRON] , FGI-]@WIFFB@L 29 )BRL

g0 E D708 NEF S RASHM, SEREERTURAPAL

mor pPAKILNTAGON S| BROSINGR, BERDNOK BEREUPYN! MEYBHAN, or
Cl 874, ELEN, or NO N); 5. Paroxetine hydrochloride

((3PAKLCRY - ((1,3 - benzodioxol - 5 - yloxy)
ﬁg%lczﬂ 8 g'ert%hne {;1 H%Srﬁﬁglee%%n@'@ﬁhgilaﬁ%rolﬁ)hea}/%xo% 3,4-
- 5 tetrghponp)Nréthyl-) (1S-6is)- ¢rdl - Nabhthradgriemnink)4 - (3,4 -
dichlorophenyl) - 1,2,3,4 - tetrahydro - N - methyl -, (1S - cis), also known
as CP 51974, CP 51974 01, AREMIS, BESITRAN, GLADEM, LUSTRAL,
SERAD, SERLAIN, SERLIFT, TATIG, or ZOLOFT);
7. Tianeptine (7 - ((3 - chloro - 6,11 - dihydro - 6 - methyldibenzo
(c, f) (1,2) thiazepin - 11 - yl) amino) heptanoic acid S, S — dioxide, also
known as S 1574, or STABLON);
8. Centpropazine (1-(p-propionylphenoxy)-3-(Nsup(4)-
henylpiperazynyl)-propan-2-ol);
9. Paroxetine (GEOMATRIX drug delivery system) (piperidine,3 -
((1,3 - benzodioxol - 5 - yloxy) methyl) - 4 - (4 - fluorophenyl) -, (3S - trans)
-, also known as paroxetine, GEOMATRIX, PAXIL 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 -

137



10

15

20

25

30

-, (3S - trans) -, also known as FR 7051, FG 7051, BRL
29060, BRL 15 29060A, NNC 207051, SI 211103, CASBQO.,

WOERREXWIT37 AROPAX, PAXIL, TAGONI S, FROSI NOR, DEERIKSM08/056029

SEREUPI N, MOTI VAN, or PAXI L CR) 6. Sertraline

tet r@ﬁ&hégﬁlﬁm E{y|d'hy(§r95; orl? hengs escﬂta%bpt‘am xalate
Np@“{hre)%rélm (é%ﬁc.ta@@pr@hmwem@% )26054 2uZ6-854, or

- te g - IS al so novvn
as c@IF!ﬁ IzEtX)CP 51974 01 AREM s BESI TRAN GLADEM

ST S BB i v

et had i lBm3e5);( c, f) (1 2) thiazepin - 11 - yI)
am no) heptanoic acid - dioxide, als

as S 157412 FrEametng (S Noomaghpaaria - (4 (riiuoromethy)
1- 4
e cR9) DA ANEROR NP P D)

hen p| pe zyn ropan 9. Paroxetine

( GEQVATRI $. Qeriglatheihiey(eF,y- )S)Gsﬂ edich|griopeetdi-igindethylafiing) -

- benzodi oxol - 5 - yloxy msth@g- 4 - (14-

fl uo@%ﬁWeWF*)Y'be”Z@@SPEORth%'SO\é wn ag) 4 TR )adO 1239(-),
par TRI X, PAXIL CR); 10. Escital opram

((1S ‘!G)T?-A'O SJ\/Adlmethylamno) propyl) - 1 - (4 -

fl uor ophe‘nlyl[)apoxetnﬁie {(+r I(1$)Jlfbl N Hdimetisybetatf utZan(1 - naphthyl

co o ) B TS AT ARSI AR L

PCT/ uszooaj @W%%uda'z#@@é}*\%@wb% 1,3 - dihydro -,

(S) -, also known as escital opram xaI ate (USAN),
ci t al opr ath, SeSpe-of sebstitutast Gamitraquipsaines (Rharoepsaects

LUZGQ@% ?{ Cl PRALEX); 11. Litoxetine
6 t hal enyl ) met hoxy] pi peri di ne, also knowmn 5
as SL 81038AAL 112§2(&) ﬁuem@wmﬁm S - plbérazn‘iilt)ft)dlnollne)

gamma - (4 - (trifluoronethyl) enoxy)

béﬁz@ﬂ@"@ﬁ@@@ﬁ gany) (by Mita |Oé¢$tc|SQﬁirﬁe ((+, - ) - 3,4 -
?rlefﬂl/?[)gn-zenepr 98213@ ??ﬁtéglhﬁsdlo@%r% wn ;asbgtoalbﬂ( +,-), JO
1239(-), 20. FI 4503 (by Ferrer, Spain);

21. Series of indolylcyclohexylamines (Pharmaprojects No.6443,
American Home Products);

22. LY 280253 (N-Methyl-N-[3-[4-(methylthio)phenoxy)-3-
phenylpropyllamine);

23. LY 285974 (by Lilly);

24. Omiloxetine (Ethanone,2 - ((3R,4S) - 3 - ((1,3 - benzodioxol - 5 -
yloxy) methyl) - 4 - (4 - fluorophenyl) - 1 - piperidinyl) - 1 - (4 -
fluorophenyl) -, rel -, also known as FI — 4500, FI — 4501, FI - 4503); and

25. WF 31 (8-Methyl-2beta-propanoyl-3beta-(4-(1-methylethyl)-
phenyl)-8-azabicyclo[3.2.1]);

(B) Serotonin agonists and partial agonists
1. Dexfenfluramine; and
2. Fenfluramine;

(C) Serotonin reuptake inhibitor with serotonin agonist activity

138



10

15

20

25

30

10 or JO 1240(+)); 14. Dapoxetine ((+) - (S) - N, N -

dinmethyl - alpha - (2 - (1 - naphthyl - oxy) ethyl)
whesgbeai ne HCl, al so known as LY-210448 or PCT/US2008/056029

LY-243917); 15. 6-Nitroqui pazine derivatives; 16.

ChnoE e patR T bebs et BNBERA s (4 25 - pyano 41 -

- chthabers opyloltyl) 11 = FiAgh) DYaiso kibAl d1SB- A
Dep regglo-g% mg}Jay) d%ef?tﬁa| mv&t}do Sbal n%glg 9659]@6 )

631 QBL3146283 R 0124)S)qum®monre|, 14583 (6b3(3 Fehiasophand) nf -

20 21. Ser | s of ol,y Q yI a

(Pha?'PrﬁWH] chQp g’dﬁ Ocp{y/f#{@ ri ca’fﬁ1e iProduct s); 22.

LX. za.woh&(yqnqm(s @ire[rﬁrﬁ‘inddm%bmt lai ?)géwﬂﬁy%beazofuran -2-
phenyl propyl ] am ne) ; LY 285974

O | arborarideaalna inuimas EMBRARSS or S5 650(40A)

benz I h

f Iﬁuo$%] %( ﬁ:csno%nfeéi tﬁlﬁ%élrelgg?ﬁ&)%nz_o QD)_thIE) hen-3-yl)-5,6-

fl uoahhpdhe)rrplld)azo (211el b)thiazadlemdnobyorosorlde didpiitate Fl - -

4501, FlI - 4503): d 25. WF 31 (8- Met hyl
- 2bethe rm%aﬁ&w) Neha74. Qlebpi); @@@ﬁw et hy|y)

'@?”Vlezgzza@/?@'swﬁ' tﬁﬁmg nJrvés)t Sé&n B) Serotonin

agoni sts and partial’ agonists’ xf enfl uram ne; and
2. Fenfluramne; (C) Serotonin reuptake inhibitor with

Sgc? %m %égtgf g%oltwr%(ﬁs o\(/glnzc uO e/ élgectlve serotonin
reuptﬁﬁé‘ HPT bifcﬁ‘@ %@bﬁ%@l&@pra?n -Fllidxetine? FtuvoRamirte,ah8eloxdzihk,
i ndol - yl) yl) 1 - piperazinyl) -, also

Paromimh)@gogﬁommirg{)me Banepithel LErdpropagineHParoxetine,
3- (4 - (3 - chlorophenyl) - 1 -
ESC't%BBrgﬁ?Ezg@ﬁS‘o%?t%‘ﬁ( -(3, 22 g hydr o PREM) o hoxy) :

Vi | azodone

(5{4&p(5(yan03|ndol 1)-butyl] - per azi nyl } - ben
dherfapwing are also anti-obesity agents useful h b| ation therapies

of the present invention:

(A) Amylin and amylin analogs

1. Pramlintide (|l - Lysyl - | - cysteinyl - | - asparaginyl - | - threonyl - | - alanyl -
| - threonyl - | - cysteinyl - | - alanyl - | - threonyl - | - glutaminyl - | - arginyl -
| - leucyl - | - alanyl - | - asparaginyl - | - phenylalanyl - | - leucyl - | - valyl - |
- histidyl - | - seryl - | - seryl - | - asparaginyl - | - asparaginyl - | -
phenylalanylglycyl - | - prolyl - | - isoleucyl - | - leucyl - | - prolyl - | - prolyl - |
- threonyl - | - asparaginyl - | - valylglycyl - | - seryl - | - asparaginyl - | -
threonyl - | - tyrosinamide cyclic (2 - 7) — disulfide, also known as
pramlintide acetate, AC 137, ACO 137, AC 0137, SYMLIN, 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;
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car boxam de, al so known as EMD 68843 or SB 659746A);
4. Series of condensed thiazoles (3 - (benzo (b)

wo boospbes7 - 3 - yl) - 5,6 - di hydroi m dazo (2, BCF/US2008/056029

b) t hi azol enonohydr obr om de di hydrate, Pharnmaprojects

|H %é /é:g&%@ and 10 5. VN-2222 (VN-8522, by Vita
\Y

Preferred exanpl es of serotonin

nmgdubghtfeSmiri el df‘t*ﬁla?oﬁn%thMﬁ)rﬁ@faQi&r(UNTF BHR@KE0 known as
i nhi bitors such tal opram Fl uoxeti ne,

FI uMdX&QO®); | ndel oxazine, Paroxetine hydrochlori de,

2dv b Pene RERLPESL oRTEBRERM. BB g are also

anti -obesi ty agents useful in the conbl nation

t her aRJ of the present invention: (A) Anylin and
afy) Bricagandise peptide 1 am i nt i de (1 - Lysyl - I -

cyst oy !\ - -
a?‘a E{:%SP (aﬁﬁ%kmﬁe@xﬁ%mc e 'At‘% i#@:éq_ﬂ Meg,sglfﬁll rEx_en?m,

- thA@cﬂB% Méddisord| Utentenyln4 Amylna)rgl nyl - | - Ieucyl
-1 - alanyl - | - asGDarainI - -_EJhen | al an

P e@égndln b (His o Gy G0 1 Gty ifhet Pagr- T erseﬁﬁ/ Loy Ser-
sery a L SRAI i Ayl _ _
phenL S g;nnyllgql%lP q&g @fu G|b A|§l R/a A Ag;o LeeudC Phe - lle - Glu
| eucirp ~Lédu - Lys oAy‘sh Gly Glpr dﬂryl Seri Sas Glyt- h‘klaerﬁrb --Pro -

aspe i ot — 2ice. 410 kifyh 48 XCag, 66 238 AR pladisord

(2 E)?éndln dcbrSAktfzgé@, Midisorkpown as  pram i ntide
acet at e, 7, ACO 137, AC 0137, SYM.IN,

T8I prPaMKEhUﬁagO@ilkﬁmMM@ {y-3@amiig)l i n agoni sts; 30

34, Ry RS etoe T Fan T SRR bIgRon A
139 MRN8/ (HID78ér P%FUPQ?IQOSVHﬁEFQ@ TRr - 86 W'LNE Ser -

3. Peptide mmc of ci |ary neur ot rophi ¢ factor

m i leys aBlb- Mebnfelas ClivGlosylaaV il Agy- lur Bheodlm “Glu -
Factar, (QITFLYY - KeAl &1y L@ YPro - Ser - Ser - Gly - Ala - Pro - Pro -

Pro - Ser - amide);

(D) Leptin & leptin mimetics

1. Leptin (2nd-generation);

Leptin agonists;

Leptin expression modulators;

Leptin signalling pathway modulators;
Leptin modulator;

Leptin (by IC Innovations, UK);

Leptin receptor, Monoclonal antibodies;
Recombinant native leptin;
LY-355101;

10. Leptin, Amylin

© ® N o g &~ w N

(E) Melanocortin receptor agonist (MC4)
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5 (c) ducagon-like peptide -1 1. AC 2993 (al so known
as exendi n-4, AC-2993 LAR Medi sord Exendin, AGC 2993,

wok@BAmB] or extendin-4, Anylin); 2. Exendi n HCT/HE®08/056029

Gy - u- @y - Thr - Phe - Thr - Ser - Asp - Leu -

Ser - -An -Met-Au - - u-Aa-V-al -Arg - ...
Ldu HP%’;?%@L%/(ﬁygna@l T?ﬁet-yPLEu n_oﬁgygyl_- %glu?ar@r@f =L - histidyl
Ay - DPr;fP]ehyl%@a"nw §erar mﬂ}\ D - tégﬂg%ph)ié)?zégpro - Pro -

Ser - amde; also knovvn as AC . 3 LAR
Medi Melaiocestiordirecentor agorisigBy Ratelis A49A); 3. GLP-1

L,k ti - 36 d
G dTRBBepl 4 BECN SE iy h e SBRRE REDEY: ¢ or mul ati on:
54. BMeWiagoRistHLT Mlll@ﬂhlmnftsrﬁliron)@y - Thf - Phe - Thr
- Ser - Asp - Leu - Ser - -Qu - du
-Al MM@COW agpaigt (b}'FM@lanr% Th@fape“t'W pS\NeQ@nu), - Lys

~spyigeler ol (gg¥olor FylgtoR (Praifapyglek oz, Nelfberine

rri neBibesiendes Ll¢$)i n (2nd- gener ation); 2. Lept| n
onists; 3. Leptin expression nodul ators; 25 4.
ptpr,argn%q{gjqc %'ﬂopaoﬂfsﬁmgﬂegﬁw@}’%rtt'ér s; 5. Leptin

m)dul ator; 6. Leptin (by IC Innovations, UK); 7.

Leptin recept or, Mnoclonal antibodies; 8.

Relf:)oNBYrmltagoraistsve leptin; 30 9. LY-355101; 10.

Lepté%cé%g (E) Mel anocortin receptor agonist (MA4)
»109737 PCT/ US2008/ 056029 1. HP-228

(d yaxpargde, N - acetyl - L - norleucyl - L -
glutamnyl - L - histidyl

3. SA-0204 (Neuropeptide Y antagonist, Apoptosis stimulator, Lipid
metabolism modulator);

4. Alpha-trinositol (D - myo - Inositol, 1,2,6 - tris (dihydrogen phosphate), also
known as PP-56);

5. H 40922 (H 409/22);

6. BMS-192548 (1,11 (4H,5H) - naphthacenedione,2 - acetyl - 4a,12a -
dihydro - 3,4a,10,12,12a - pentahydroxy - 8 - methoxy -, TAN 1612
isomer);

7. Alanex (1,4 - bis{ (4 - amino - 6 - methoxyphenylamino - 1,2 - dihydro -
1,3,5 - triazin - 2 - yl) - 4 - phenoxymethyl}benzene, Neuropeptide Y
derivatives);

8. PD-160170 (6 - (2 - isopropyl - benzenesulfonyl) - 5 - nitro - quinolin - 8 -
ylamine);

9. 2,4- Diaminopyridine derivatives (6 - (5 - ethyl - 1,3,4 - thiadiazol - 2 -
ylthiomethyl) - 4 - morpholino - 2 - (3 - (2 - propenyloxycarbonylamino)
benzylamino) pyridine, Pharmaprojects No.5618, Banyu / Merck);

10. Arpromidine analogs;

11. Neuropeptide Y antagonist (Pharmaprojects No.4990, Pfizer);

12. 4 Methyl substituted benzimidazoles (NPY-1 antagonist, NPY-2

antagonist);
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- D - phenylalanyl - L - arginyl - D- tryptophyl -);
2. Mel anocortin-4 receptor agonist (by Palatin, USA);

w@2008BbEBDCOrti n 4 agoni st (by Pharnmacopei a, ReCH©$2008/856029

4. MC-4 agonists (by MIlennium Chiron) 5.
Mel Lb- 4 Nel Th ti
L, S0 o e Y s BASHEE T
(i 1707 05528157 e DOBe4, Dpyses/ $1e52B sssnm%ﬁ Néa% eptide
7. Pharmaprojects No.5967, Trega/ Novartis NPY

ant a\jUﬁlai’ttégOlllStSAXC 0216 2. AXC 1829; 3. SA—0204

t t | t
| R eRBRepide ¥ ANGASASLRpaRI 474 % BhyBaBhBlrecgptor
D
{hocaigonis! “f’?émfﬁcgﬁﬁ@a? A80T Sristg-Mnyere89aib;

406/ Benzylaning\erivebives ({-eriricemimly! alkyloxyphenyl -4-
nap 2 - acetyl - 4a,12a - 20 dihydro -
hélgggﬁg%ggﬁ%)pent ahydroxy - 8 - nethoxy -, TAN

16121 1048M(Neur6pe6t|@®w dritagonish)iAppetite suppressant);6 -
met hoxyph | am no - - dihydro - 1,3,5 - triazin -

218. Y 5782¥-(N6H@R?>P§*ﬁ§t\(h1y?'}“tﬁgﬁﬁ'§ﬁe Neur opept i de Y
deg| Néur‘o\ﬁ%f) |de% ﬁwtg&% %{Is&ﬂfégrfﬁleurcgq?eng; '_Sgpf opyl -

benzenesul
yl2an$IReT)2019)7A2(NBuropmﬁdeo15yBntbgtmlsi)ar| vatives (6 - (5

aF e ate 0. s W e Raearsonyiabi SRRy aierma) methy) -

T c B e opept | de

282 BIER 3226 KR p(bf é(@rrsnmmumethmfémmo» 1-18((44

M arSHeH REinG Mhitb 85 R0RS1) LTS LaipRb 200N St
phenylbenzeneacetamide, or benzeneacetamide, N - ((1R) - 4 -
((@aminoiminomethyl) amino) - 1 - ((((4 - hydroxyphenyl) methyl) amino)
carbonyl) butyl) - alpha - phenyl -);

23. SR 120819A (benzenepropanamide, N - (1 - ((4 - ((((4 - ((dimethylamino)
methyl) cyclohexyl) methyl) amino) iminomethyl) phenyl) methyl) - 2 - oxo -
2 - (1 - pyrrolidinyl) ethyl) - alpha - ((2 - naphthalenylsulfonyl) amino) -,
(alphaR - (N (R* (cis)), alphaR?*)) -);

24. NGD-95-1 (CP-422935, NGD 951);

25. Compounds with benzazepine nuclei (Neuropeptide Y1 antagonist);

26. Neuropeptide Y1 antagonist (by Yamanouchi Pharmaceutical);

27. G1-264879A (Neuropeptide Y1 antagonist);

28. GW-1229 ([2',4],[2,4"lhomodimer of lle-Glu-Pro-Dpr-Tyr-Arg-Leu-Arg-Tyr-
CONH2, where Dpr is diaminopropionic acid, also known as 1229U91,
MN-24, GR-231118);

29. BIIE-0246 (Cyclopentaneacetamide, N-[(1S)-4-[(aminoiminomethyl)
amino]-1-[[[2-(3,5-diox0-1,2-diphenyl-1,2,4-triazolidin-4-
yl)ethyllJamino]carbonyl]butyl]-1-[2-[4-(6,11-dihydro-6-oxo-5H-
dibenz[b,elazepin-11-yl)-1-piperazinyl]-2-oxoethyl]-);
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antagoni st); 141 WD 2008/ 109737 PCT/ US2008/ 056029 13.

LY- 366337 (Neuropeptide Y1 antagonist); 14. S 2501,
WG2@B80937 S- 25584, S-25585, S-19528, S-34354 (BLT/US2008/056029

Neur opeptide Y1/5 antagonists); 15. Neuropeptide Y

ant agoni st _(.su s 1.a and Ga \n receptor 5

b A98toRerfdn deaReruEt ByiledRger. HEAY of hyer <

Squi Rilde dérivaRRBEYNBITIHRpUBE VWRhhtEES8Nist);

I'-1 -al kyl oxyphenyl - 4-

(1-aryl pi perazi nyl -

aBryNeyropeatittaeagonigtandiantagenist ¢ slbiypge ptanged ¥3chering-
ant zjgloni i , Appetite suppressant); 18. LY-357897

(Ne r8H8ﬁ ide Y1 antagonist); 10 19. Neuropeptide Y1

5 ans agqBuisdndritibyekyl-[De Ur: g8 trahyifio-1PRo&RLA[R]IAdoI-2-yI]amine
(Neurg epti de Y?a)ﬁlt[agoni st); ZlﬁBl BO 33%%{@3(% - y&l -
((4 (R\X/ bcar bonyl ami nomet hyl ) - phenyl) nethyl) -

t ot NEGHoBEBING FeintadoriafiE BRI . . (4
g ngme@ridﬂsbpﬁ?@mye{aﬁhta[ga)jrmieb()by@flzer/g\(e(dreligerg;ttS | on
roxyphen met am no) car bon u . - al pha

b Bh S SRS RECi e H ORI BN ORASH - (1
N oAy _ . 4.

0 GRS RITIPRLIS, SEE Rar R
aBphidedropkeptige Y-5)agdttst /SRtdARDEIIRNaeaprpeqis :NoabGed dBayer);
N- (1- ((4- ((((4 - ((di methylam no) 20 nethyl)
cycl ohexyl) nethyl) am no) im nonethyl) phenyl)

miféaﬂlMls)camin% H3 9&&eptorantagdnistPyrrol i dinyl) ethyl) -
alpha - ((2 - naphthal enylsulfonyl) amno) -, (alphaR
- 1 NGTR3Y1c(3 ) X(1TRa2Bha’*=)(p,5 3 dinmthyINGD- Bexynyl) cyclopropyl) - 1H

CP-4 X ith b '
15 ool elMERgRleopeg T AS BERGERT I " o5 26 oo e
Neur Qipedifahe( CYticprogg o sY3 B Ymmaageich - yi) pr%)flloxy) phenyl)

Phar maceutical); 27. G -264879A (Neuropepti de
ant ageHianone, algo kapwras B 285%¢er CompopRg dd@)ner of

A i R L el
Bioprojet);
20 4. FUB 181 (3 - (4 - chlorophenyl) propyl - 3 - (1H - imidazol - 4 - yl) propyl
ether);
5. GR 175737 (3 - ((4 - chlorophenyl) methyl) - 5 - (2 - (1H - imidazol - 4 - yl)
ethyl) - 1,2 — oxadiazole);
6. GT 2227 (4 - (6 - cyclohexyl - 3 (£) - hexenyl) imidazole maleate);
25 7. GT 2394 ((1R, 2R) - (trans - 2 - Imidazol - 4 - ylcyclopropyl) -
(cyclohexylmethoxy) carboxamide);
8. GT-2016 (piperidine, 1-(5-cyclohexyl-1-oxopentyl)-4-(1H-imidazol-4-
yh)-);
9. Imoproxifan (1 - (4 - (3 - (1H - imidazol - 4 - yl) propoxy) phenyl) ethan - 1 -
30 one oxime);
10. Impentamine (by Berlin Free University);
11. Abbott Laboratories H3 antagonist for Attention deficit Hyperactivity
Disorder (ADHD);
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WN- 24, GR-231118); 30 29. BIIE-0246
(Cycl opent aneacetam de, N-[(1 S)-4-[(am noi m nonet hyl)

w@rimaye737 [ [ [ 2- (3, 5-di oxo- 1, 2-di phenyl - 1, 2, 4- t PCHES10081056029
n-4-

Y1) ey E a0 891 67 BORLhRYIN kol fadia & 11- i hydro-
dlbenz[b e] azepi n-11-yl)-1-pi perazinyl]-2-oxoethyl]-

Yg(g w&%wgg%ﬂﬂey%%%%&?\?%?f BXmH Ahﬁd’éﬂpﬂ% d#@panol

antagoni s ur ogen
der i withh end$-a(kyeanaipept i de Y5 ant agoni st); 32.

Newrghept Lie, Xoo000l oLt kEIRARY o SLRLIRRRA AN

Syel}nf Heeeabky! - [ 3a, 4, 5, 9b-tetrahydro-1
H benzo[ €]1 ndol -2-yl Jamine (RWPRI); 34. Neuropeptide

Y35.adtegg dhi 4t ({ By imidarol i )-;ylIrBsthyNephresyyépethae- M5- (3, 5 -

oyt SERP o PRk BB opept i de vs

ant agembe081 (1 A0MidazoléF2-[(IRIR X LhestAAR3-ply B6liG
5651, CGP- 71é83A a?>z8 Ne[Sro ejé);l de @ a-@}g)/nl slt an)

aﬁ?aﬂaﬁp@,&ar@mmwﬁ&f@wb Lo 64m'®ezpbr§ yl)(d)—
S ALAGNEE LBARE el ROl B R GoaAgRt (3 - (1
cysllocwm&B)(by Unitrersitp CoIIleged_zmdbe) al so known as

P GaLyto0 Gy &SP hatatahd i o) heeratitie -
aggq{bnomga@?proo%i,ggiygrm.%a&%gd 359); 3. Conpound

I'm da derivati Ve, | NSERM (France) /
Blzmplrlﬁj_e’ta72 @y Univetdizy TRillegd Lon@ddn); chl or ophenyl )

Po5 %.‘?rf*ﬂs?@‘fné @enz(epgprodp%ﬁ%ml%ﬁ%hﬁr%%ng@ﬁg?’_khxd?é{ly%z@_,\l )
;)xaé[z 1'H inﬁl’Ugf’élfﬁ I')eiﬂ%l; 4yllnbth hy(E)) - 1 2 -

i azol g& é chl ohexi;)
hés ey Fy91 (&?@zbamlrﬁwoéiaw)am A6H+-ghlo rT(e(tHyIR 32{11%)*

" (UEARS,61-42 prbBYI%%8!, alsckrowh S¥ TGRSR bty -

(H) Pancreatic lipase inhibitors

1. Orlistat (L - Leucine, N - formyl -, 1 - ((3 - hexyl - 4 - oxo - 2 - oxetanyl)
methyl) dodecyl ester, (2S - (2alpha (R*),3beta)) -, or N - formyl - L -
leucine (2S - (2alpha (R*),3beta)) - 1 - ((3 - hexyl - 4 - oxo - 2 - oxetanyl)
methyl) dodecyl ester, also known as Orlipastat, RO 180647,
Tetrahydrolipstatin (THL), XENICAL, or ZENICAL);

ATL 962 (also known as AZM 119 or Alizyme);

GelTex (Anti-obesity therapeutics);

AZM-131 (by Yakurigaku Chuo Kenkyusho/ Institute of Food Research);
RED 103004 (XiMed Group (United Kingdom)/ BioClin);

a &~ DN

(1) Alpha melanocyte stimulating hormone analogues
1. Melanotan |l (acetyl - norleucyl - aspartyl - histidyl - D - phenylalanyl -
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(cycl ohexyl net hoxy) carboxam de); 8. GI-2016
(pi peridine, 1-(5-cycl ohexyl-1-oxopentyl)-4-(1

woRiositoEaol -4- Yli)-); 9. Inoproxifan (1 - (4 -PCBUS2008/056029

H- imdazol - 4 - yl) propoxy) phenyl) ethan - 1 - 30
one oxime); 10. | nt am.ne (b rlin Free

Ui VP 1P BRNY B EN Gt Gr o4 1 1bs O AR ABb A1 kiqym as
Attqmtmgn deficit Hyperactivity Disorder (ADHD); 143

WD 2008/°109737 PCT/ US2008/ 056029 12. diatech (USA) .
H3. MBabddi MBU-88, MBU-ad, MBibRdeMBU-23 aBerVBY)-89 (albdescribed

car ha e '_vatives of 3-(1

Hi ntpﬁ&? ‘?‘)Wqé 'opanol wth an N-al kyl chain; 5 14.

Ser i S HfustmeloRBS(ardd hwcammgytmadmgmser ahﬁﬁ@lém)nﬁ@ chlmaera)
4-(1 Himdazol -4- yl nethyl)benzene; rea

(i HHU-9 %ﬂa(zlol-ysmammlN@fzﬁtyl b- rmﬁ@uyylnlma{pma aﬁpartyl L-
S @8@"7@30 @ facRigih g?’ D-aldNLME IR L RIddhy1-L §2. fwdarw.7)-

4- [(Ia&aﬁR)aléo RB(O\leaSHVIB)(rCs&)I idinyl]-); 10 17.
- imdazol - 4

™ o§ﬁba%005£ﬁ§é¢%twtﬁ€&&r'wat'\‘ﬁ ehapha Mg Mao nown as 1R
1 84
é Z‘)’% . ﬂ?’?&ﬁ*g é&{#@ﬂb?’?@%ﬁa%ﬂﬂ ﬂ}l@%ﬁ?#%?ﬁ@?@sswn

pr opmqs)ettbesuystmnx rile); 20. UCL-1409
((phenoxyal kyl )i m dazol es); 15 21. UCL-1972 (by
Uni versity Col |l ege London); 22. Verongam ne

haremaeckQaEnaTtins ATEr A FLaoL st

VUF- @ntagolishaetaityni dot hi oi ¢ aci d,

008 LTEIPY - ndfllin 1 dgerazinyt prom) -5

A ohstAprr-opit-)dihydto(-H) - Pan%@abkyethylpasei 1 nRIL trRz8l 13 - one,

? l '%;é“kné@n'asb;%ﬁ&g%%ﬂ) MS 1575 BMY 13752, faﬂwv 1apey!
SERZONE, DUTONIN, RESERIL, NEFADAR, NIFEREL, MENFAZONA,
RULIVAN, DEPREFAX, or SERZONIL);

2. YM 992 ((S) - 2 - (((7 - fluoro - 2,3 - dihydro - 1H - inden - 4 - yl) oxy)
methyl) morpholine hydrochloride, or (S) - 2 - (((7 - fluoro - 2,3 - dihydro -
1H - inden - 4 - yl) oxy) methyl) morpholine hydrochloride, also known as
YM 35992);

3. A80426 ((R) - N - methyl - N - ((1,2,3,4 - tetrahydro - 5 - methoxy - 1 -
naphthalenyl) methyl) - 6 - benzofuranethanamine);

4. 5-HT1A antagonist (by Vita-Invest, Spain);

5. Nefazodone metabolite (by Sepracor, USA);

6. Serotonin reuptake inhibitors/serotonin 1A antagonists (Wyeth-Ayerst)

(K) Appetite-suppressants acting through adrenergic mechanisms
1. benzphetamine;
2. phenmetrazine;

3. phentermine;
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nmet hyl ) dodecyl ester, (2S - (2al pha (R*),3beta)) -,
or N- fornyl - L - leucine (2S - (2alpha (R*), 3beta))

W0 28409768 - hexyl - 4 - oxo - 2 - oxetanyl) 2BCTES1098/)56029

dodecyl ester, also known as Olipastat, RO 180647,
Tet r@h%d oligst atin (THL), XEN CAL, or ZEN CAL); 2.
AfL 988Y, [9599 Nknown as AZM 119 or Alizynme); 3. Gel Tex
(Antinpoip@si:ty therapeutics); 4. AZM1 31 (by

Yakuri gaku Chuo Kenkyusho/ Institute of Food
Résegibgtiamine30 5. RED 103004 (Xi Med Group (United

KLn j Biodin): (1) Al pha nelanocyte stinulating
Zr?ﬂ?ﬁ?é‘%@P%@?ﬂéeﬁe Mel anotan 11 (acetyl - norleucyl

- gasgsddrine histidyl - D - phenylalanyl - 144 WO
2008/109737 PCT/ US2008/ 056029 argi nyl - tryptophyl -
lysinamde C- 4.2 - N- 6.7 - lactam also known as

M liecPeer bR ? A QB el a7, VB 28 and

f usiBID-1864i (1 -(CrbSANANBISN 3a8d|m&36ﬂlwldxeﬂ|nt-i e(gHongidene - N,
chimaera) 4. SHU 9119 (L-Lysi nam de,
N- ac’éry‘#'ﬂLthhd}l eucyl -L-. al pha. -aspartyl -

hb“Néﬂs&?ﬁgQ%ﬂ%Wﬁzﬂé@' wzs@r)gl nyl - Lt rypt

arw. 7)- lactam also known’as MBX 36) 5.
SBU(@OEfSib(J’aamutstltut ed derivative of al pha-MSH) 10 6.

ZYC- 200 ha- MSH,. Schepens YCOS with Bl OTOPE
eﬁprégg:‘@? &é’j\&@f)ﬁ@ E‘%?‘@W“? » M xed serotonin

r UPRAK S D 6th1|11% oM Fzﬂ 374 (E OAkableyclé 59@1 )a&étgﬂé‘t gic
antagoni st activity 15 Nef azodone

- cmarbopyi@rqnlw (i -chmrper%zmwh»lpfpﬂrnﬂ)m& meshs('l -emefﬂnyl
i MY ARG ISR Ne o a7 ve

1375|§SF5MI68]1§R§[§0&)BW 137541, SERZONE, DUTONI N,

RESERI L, NEFADAR, NI FEREL, MENFAZONA, RULI VAN,
DEPREYREfOr) trigretroxyaenzoate SDNYASDY ((s) - 2 - (((7 -
fluoro - 2,3 - dihydro - 1 H- inden - 4 - yl) oxy)

(M) Mixed serotonin reuptake inhibitors and dopamine antagonist

1. SLV-310 (Solvay, Belgium);

2. EMD 86006 (3-(2-(3-(4-fluorophenyl)benzylamino)ethoxy)benzonitrile);

3. SLV 301 (by Solvay);

(N) Norepinephrine & serotonin reuptake inhibitors (NSRI)

1. Milnacipran (Cyclopropanecarboxamide, 2 - (aminomethyl) - N, N - diethyl
- 1 - phenyl -, cis - (+/ - ) -, or (£)-cis-2-(Aminomethyl)-N-diethyl-1-phenyl
cyclopropane carboxamide hydrochloride, also known as F-2207, F-2641,
TN-912, DALCIPRAN, IXEL, MIDACIPRAN, MIDALCIPRAN,
MILNACIPRAN SR, TOLEDOMIN);

2. Tramadol, Purdue (cyclohexanol, 2 - ((dimethylamino) methyl) - 1 - (3 -
methoxyphenyl) -, cis - (+/ - ), also known as TRAMADOL, Tramadol, CR,
or Toray);

3. Milnacipran (drug delivery system, sustained release);
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met hyl ) nor phol i ne hydrochloride, or (S) - 2 - (((7 -
fluoro - 2,3 - dihydro - 1 H- inden - 4 - yl) oxy)

woredossb973Tor phol i ne hydrochl ori de, al so knovvn BGT/UYN08/056029

35992) 3. A 80426 ((R - N- methyl - N- ((1,2,3,4 -

it ToVPce (8N oot emima by BN EiipRy) - 2 -
antqg h%he?ﬁibawahﬂné ?JéSfNaM%)hSyeg%mrﬁ?f (RARPAR loxy)-2-

met abol i te (by Sepracor, rotonin reuptake
i nhi thiapheses prapytathine ydsethigrde.ciso kngwn msAyeP48686,30

e PSR, FRet 2psuts 122 ool Y SARRRLY -

phermmﬂm ey -1257@12 2_0.08/232(8%37L?CF PASBSEIBN0S5082952 4. —
di e:%ﬁ%/ rop| o rra2| ndol ; 6. sibutramnine; 7.

phe 5 8. ephedrl ne (L) M xed

ser h r
A P MR BT MR-+
yli da:ﬂw - N4 -Nihyddoxeet, mjhlbhalO raixt mﬁhéﬁBQh@(arNB -2347

(GW 650250A, GW 650250) . - Si but ram ne;

NS- z@@gle(twamm)d?,@ﬁwah D@n Joxyghepy) - ’1C'§Z(Jdr -, also

RTI - I 1 t -

S Pl g K ey 1 octone

mét hi) shitarisdmine (65) - h”e(41ybhlorop’ru1riyjf)l NS -elmethyl - alpha - (2 -
hydro BSF- 74681 (Abbott);

55
SE‘&W@PPWWY&H&‘%’&?W&&%@?W I DN-5491): (M M xed
ser of @ 10 ALEGHR@ N B{ Abk&%&GANE - eRAGINgRrARbRERIAS - 1 - (3 -

methoxyphenyl) -, cis - (+/ - ), also known as tramadol, Contramid);

8. F 98214TA (by FAES, Spain);

9. S 33005 ((-)-1-(1-Dimethylaminomethyl-5-methoxybenzocyclobutan-1-
yl)cyclopentanol);

10. Tacrine analogues, SIDR;

(O) Serotonin, norepinephrine and dopamine reuptake inhibitors

1. Sibutramine (cyclobutanemethanamine,1 - (4 - chlorophenyl) - N, N -
dimethyl - alpha - (2 - methylpropyl) -, or 1 - (4 - chlorophenyl) - N, N -
dimethyl - alpha - (2 - methylpropyl) cyclobutanemetha namine
hydrochloride monohydrate, also known as Sibutramine hydrochloride
monohydrate, BTS — 54354, BTS — 54505, BTS — 54524, KES — 524,
MERIDIA, REDUCTIL, RADUCTIL, REDUCTASE, PLENTY, ECTIVA);

2. Venlafaxine (cyclohexanol, 1-[2-(dimethylamino)-1-(4-methoxyphenyl)
ethyl], also known as WY 45030, WY 45651, WY 45655, DOBUPAL,
EFECTIN, EFEXOR, EFFEXOR, ELAFAX, VANDRAL, TREVILOR);

3. Venlafaxine XR (cyclohexanol, 1 - (2 - (dimethylamino) - 1 - (4 -
methoxyphenyl) ethyl) -, hydrochloride, also known as EFFEXOR XR||
EFFEXOR ER, EFFEXOR XL, EFFEXOR LP, DOBUPAL RETARD,
VANDRAL RETARD, EFFEXOR-EXEL 75, EFEXOR XR, EFEXOR
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20 1. SLV-310 (Solvay, Belgium; 2. ENMD 86006
(3-(2-(3-(4-fluorophenyl)benzyl am no) et hoxy) benzoni tri

w0 2008/10837 SLV 301 (by Sol vay); (N) Norepi nephrPeEU82008/056029

serotonin reuptake inhibitors (NSRI) 25 1. M naci pran
i de, 2 - ' thyl) - N, N -
i o RGP EAPARERAY O 2o (T T Y,
(h: W/énlgfa&ﬁfm (b‘?ﬂ%ﬁ@wéry"éygte% WRO'IS BR&®Yhtrolled release, also

cycl opropane carboxam de driochl oride, also known as
F 2200wrFag ganlafaxine, QZIBOSDN_@FFE'M(&R XREL, M DACI PRAN,

TPardes B S ey hearoPn BEM. ek Smetiyigpuramine

msthytg)g racbr) (3 - mat hoxyphenyl) -, CIS - aI so known
M | naci pran

(ér ®T8d4&9§r(ﬂ [é;(éit”eﬁ%ld%@f@@aembpmc@b@éﬂb? (3- 146 WO
20080 ML T SANBIERER, AhooRoSbRSebNo 6047)

t A opésmethybemiafaxine, (bp!Sepracor);
(+)-(S)- N Met hyl - ganma- ( 1- napht hyl oxy) - 2- t hi ophene-
propyl am ne hydrochl oride, also known as LY 248686,

duh0 =

S paspene syslaion W R AR ppions
24868Bombphing64452, LY - 264453, LY - 267826" if 5
Nal t rexone + tramadol (norphinan - 6 - one, 17 -

(cycl opropyl nethyl) - 4,5 - epoxy - 3,14 - dihydroxy

’((Qfé_}élleléﬂ@é nosepméﬁhrWet(%Védr@HQm%)%upt%ke |nh|b|tors
((di met hyl am no B/p enyl)

cils Rebaxetine-((2 sr@l 1@ K(B)/m(Qasenhwymnoxw ahemethyl)

Ch AR B el Pl RS A i pyimbrin -

met hylkefiapiesliorsate! @lbdtkmammdﬂmieﬂ@é me7$ |até QUBNN), FCE
Labo har m %%d ohexanol , 2 %@ i met h am no% 5%
BRIl 1959505 EDRONAK, PROCKToS G TRA.
as t d); 15 8. F 98214TA (by FAES,
Spai W g%ggm -1-(1-Di net hyl am nom et hyl
- 3- rfﬁmmoxe’dnm(Z(QGMalRL)t-ah frethyl - gamma - (2 - methylphenoxy)
benzenepropanamine, or (-)-N-Methyl-3-phenyl-3-(o-tolyloxy)-propylamine
hydrochloride, also known as LY 139603, LY 135252, LY 139602);
3. Hydroxynortriptyline ((E) - 10 - 11 - dihydro - 5 - (3 - (methylamino)
propylidene) - 5H - dibenzo - (a, d) cyclohepten - 10 - ol);
4. LY 368975 ((R)-N-Methyl-3-[2-(methylsulfanyl)phenoxy]-3-phenyl-

propylamine hydrochloroide);

(R) Combined norepinephrine and dopamine reuptake inhibitors

1. Bupropion (1 - (3 - chlorophenyl) - 2 - ((1,1 - dimethylethyl) amino) - 1 -
propanone, also known as bupropion hydrochloride (USAN), bupropin,
amfebutamone, BW 323U, WELLBUTRIN, QUOMEM, or ZYBAN);

2. GW 320659 ((2S - (2alpha,3alpha,5alpha)) - 2 - (3,5 - difluorophenyl) - 3,5
- dimethyl - 2 - morpholinol hydrochloride, also known as 1555, 1555U88,
BW 1555U88);
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yl)cycl opentanol ); 10. Tacrine anal ogues, SIDR 20 (0)
Ser ot oni n, norepi nephrine and dopam ne reupt ake

w0 ndoBho476Ts 1. Si butram ne (cycl obut anemet hanaPg¢TE$1008/056029

(4 - chl orophenyl) - N N - dinethyl - alpha - (2 -

t hyl hi ) = N N .-
B oo Bibrssion (150 knhidpran BHSHOR: K cdroR i ardhien ha
ngm Dlﬂ'é(é’rhéﬁ"@s%dtﬁa%l'ﬁ@r@rsbq{rﬂi% a§k§P—dﬁ6@%eﬂﬁ/IS|butramlne

Si butfam ne hydrochl ori de 25 nonohydrate, BTS -
BTS desamsthSItBrrrsmmeAG)ZA DIXES or MERIDIA/ERDg:BwtaI))
REDUCTI L, RADUCTI L, REDUCTASE, PLENTY, ECTIVA); 2.
Venl af axi ne (cycl ohexanol,

17($)ZM|§Jed'ﬁb igepHNe reupfakEeihRibityp A Ythereidlirbfransthister
known as WY 45030, W 45651, WY 45655, DOBUPAL,

EFEGIMRIOESISXOR, EFFEXOR, ELAFAX, VANDRAL, TREVILOR);

3 a e

i ot 8 ciiSrd iRl i3 lepi 10 G - N, N -
hydr@nidtiwlétﬂglarmhepalbod«mmai%@@mmmlIPOLEEFHEEMIER,TIL,
EFFEXCR XL EEFEXOR | P DOBUPAL RETARD, VANDRAL
RETAEPP 'HEFEXERUSEIAIORAINEXOR XR  EFEXOR 147 WO

2000895351205 USRAIBASNOI0 LHERTLo EUARAYID1 - f-30.7a-

contdibydrethierd €38e,d)alysinidikepans 42-Rleorophearyiné;:meReE2-

Ot DORE 22 BERR A A IPYATTAIR hutrghic GelRekaie” 6o
BES-RAI%%O((QR*{ Re 3(4- o emhenw 3mb ShLby by @ohdohtho

r tha'o
Pha Apr o?]‘le?:]%s) BXJ)' rz‘%f?}s H9| HFZ/enI af axi ne (by

Sepracor); 10 (P) Appetite- suppressant agents acting

t m)wgmbdmmmmmmc@mthmmhiwtormmwi@hbmece;ﬁt@) antagonists
Sel e tlvg B Eepl hr e (noradrenaline) reuptake

i Ahi BroRdP4bY e ((2S) - rel - 2 - ((R - (2 -

ebh hyI) 15 nor phol i ne, or

olEol [ ng 39329 %E@é@ﬂh yphenoxy) phenyl net hyl ] -

( R, SE-5842 (pyridine, 4 - (4 - fluorophenyl) - 1,2,3,6 - tetrahydro -1-(4-(H-
1,2,4 - triazol - 1 - yl) butyl) -, 2 - hydroxy - 1,2,3 - propanetricarboxylate
(1:1));

4. E 5826 (citrate salt of E-5842);

(U) Other neurotransmitter modulators with serotonin or norepinephrine
uptake inhibitor activity

1. Pirlindole (1H - pyrazino (3,2,1 - jk) carbazole, 2,3,3a,4,5,6 - hexahydro - 8
- methyl -, also known as CAS-125, Pyrazidol, pirazidol, LIFRIL,
IMPLEMENTOR);

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)
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nmet hanesul fonate, al so known as reboxeti ne nesyl ate
(USAN), FCE 20124, FCE 21684, PNU 155950E, EDRONAX,

WERORBNIT37 VESTRA, | RENON, NOREBOX); 2. TonpxePCTiES2008/056029

((gamma. R) - N - nmethyl - ganma - (2 - net hyl phenoxy)
20 benzenepr opananm ne, or

- N- Met hyl - 3- phenyl - 3- (o-t ol yl oxy) - propyl am ne

G i(fe,q also -
?’g% g 21)@2@%_(9 4dr402§(y(nég{1@/mﬂaé yl)]é’c%@%mdi%tﬁﬁﬁ@é@zmégde
di hyd? e metboxy ¢ 3 --(3(- r(ﬁ'tﬂlmprqneiiny)) phanabﬁtmﬂaﬁm)o) ety ester)
di benzo - (a, d) cyclohepten - 10 - ol); 4. LY 368975
((R-N-Methyl -3-[2-(m
ey sigoBamdureihenias Yactdryphenyl - 25 propyl am ne
ht( rochl oroi de) ; 6?%) Con‘gl ned nor epi nephrine and
dopam ne reuptake inhibitors 1. Bupropion (1 - (3 -
chl,o - | ethyl) amno) - 1
?Yr%%gﬁ%% oglusr%ogﬁgéépéotel Slﬁﬁ%tpﬂn%n hydr ochl ori de
(USAN) bupropin, 30 anfebutanone, BW 323U,
VELLBUTRI N, QUOVEM or ZYBAN); 2. GW 320659 ((2S -
( £ Ghalesustokninsagemiats) - 2 - (3,5 - difluorophenyl) -
3,5 - dinethyl - 2 - norpholinol hydrochloride, also
known as 1555, 1555U88, BW 1555U88); 148 WO
2009/ 10edadgdrST/ US2008/ 056029 3. Hydr oxy bupropi on
(al so known as bu bupropion); 4. (-)

Di desnet hyl di but ABhy 8999@66%6%}% as (9)

- di desmet hybsi buljefjiidRpiarfdesstBidhE §d r'ii}éttl(/één(ﬁﬁyh ds) -
DDMS or MERI DI A (urogemtal)) 5 (S Mxed

nor epi edpeholardiosalt ake i nhi bitor and ot her
neurotransmtter antagonists 1. Zotepine (2 - ((8 -
chI or odi benzo (b, f)thiepin - 10 - yl) oxy) - N, N -
Ig%t hyfleetdayérapene, al so known as LODOPI N, NI PCLEPT,
PTIL, ZOPITE, SETOUS, MAJORPIN); 10 2. M 225 (4
- (2 - fluorophenyl) - 2 - nethyl - 6 - (piperazin - 1

o 5 RPN e i oot oo "

[ 2, 3-d] pyri m di ne hydrochl ori de hydrate); 3. A 75200

(i@%gh%%reﬁp@gﬁpﬁéo?weé 3 - phenyl - 1 - ((6,7,8,9 -

(EE) Amylase inhibitors

(FF)  Enterostatin agonists/mimetics
(GG) Orexin/hypocretin antagonists
(HH)  Urocortin antagonists

(Il Bombesin agonists

(JJ)Modulators of protein kinase A
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(1,2 - d) - 1,3 - dioxol - 6 - yl) nethyl)
pyrrolidine); 15 (T) Conbi ned serotonin reuptake

w0 ndoBh0476T s and si gna receptor antagonists 1.PEFNEIDE8/056029
(by Esteve, Spain); 2. E-6276 (by Esteve, Spain); 3.

E-5842 ridine, 4 - - uor gphenyl) - 1,2,3,6 -
R ang ORI reigasing fagiot miged€sa” ) (1 avei > °1
yl) butyl) -, 2 - hydroxy - 1,2,3 -
propanetricarboxylate (1:1)); 4. E 5826 (citrate salt
ofLLECE6dinE: and/pnpiietaminedreguiaied iianserptrotugtiasor s wi t h
serotonin or norepinephrine 25 uptake inhibitor
activity 1. Pirlindole (1 H- pyrazino (3,2,1 - jk)

5 cwmzwaﬂnutoﬁdrﬁ&ﬁe‘%léte@ peptRahidecs 8 - nmethyl -,
al so known as S- 125, Pyrazidol, pirazidol, LIFRIL,
| MPLEMENTOR) ; 2. NS-2330 (by hburoSearch Dennark);

3 gpi\g,—q!:ﬁ@e \/ta I nvest, Spain); 4. UR 1827
gN'?)l enzy éer|d|n4yl) 1[4(5 met hyl pyri m di n- 4-

yI am i no) phenyl] 1-ethanone); (V) G 75 (Fatty acid
Sérl]tt hase i nhi bi torr) 149 WO 2008/ 109737
PONEIRORIHF G5602 & tbﬁl)coglb.l.@m {nerapyot the presgnt invgrgion

) benzoic acid 2 (2 -

10 includéd gﬂ%@ﬁl}ﬁbé%%@ﬁb (tr| Yot omsthyl ) phenyl)
et hyl am no) et hyI ester) 5 (X S QOB ( Neurotrophic
factor) (Y) Stinulators of uncouplimpg protein function
(Z) Chol ecyst oki nin agonists 10 () Andr ogens 1.
dehydr oepi andr ost erone; 2. _dg e gdr ost er one
derivatives (such as etio ' )\/)
(0] N

/
N
[ *
N
Banyu/Merck glucokinase activator

v o A

pegel

Novo Nordisk IV

15
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15 (BB) Testosterone (cc) Anabolic steroids (eg,
oxandrol one) 20 (DD) Steroidal hornones (EE) Anyl ase
w0 ndosho476T s (FF) Enterostatin agoni st s/ m meti CBCT/RS2008/056029
(G5 Orexin/hypocretin antagonists (HH) Urocortin
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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,;

(3) AGN-4326 (also known as ALRT —4204, AGN —4204, ALRT —-326, ALRT-
324, or LGD 1324);

(4) LGD 1324 (ALRT 324);

(5) LG 100754;

(6) LY-510929;

(7) LGD 1268 (6 - (1,1,4,4,6 - pentamethyl - 1,2,3,4 - tetrahydro - naphth - 7 -
ylcycloprop - 1 - yl) nicotinic acid, known as ALRT 268 or LG 100268); and

(8) LG 100264.

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

effects of insulin at target organs and tissues.

The following agents are known to bind and activate the nuclear receptor
peroxisome proliferator-activated receptor-gamma (PPARYy) which increases
transcription of specific insulin-responsive genes. Examples of PPAR-gamma
agonists are thiazolidinediones such as:

(1) rosiglitazone (2,4 - thiazolidinedione,5 - ((4 - (2 - (methyl - 2 -

pyridinylamino) ethoxy) phenyl) methyl) -, (Z) - 2 - butenedioate (1:1) or 5 -
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benzoi ¢ acid, known as TARGRETIN  TARGRET

TARGEBG3C, EéRlsé%ﬁ&wS%ﬁQZ:‘B)’Z,l@H@SIg_IGZDOecmaleaLGEB

2D oTB5 e L?%'%O'fﬁo %%96%3\%@ ™ G547, 2 Aoy

-420éltho hen} G'netﬁg @ﬂ'och@ﬂdb3(244) —(c)5 L@P- (2 - (5 -
1324 LG 10075 6) LY-510929

(7
LGD qt&glg»%gpyru@yl et x;@ [ghen)ﬁ,)erﬁ]p 4 _th@zgllcj;nqdlone &nown

L?f:{)‘%]m c aC| knomﬁrngJA%my%%okﬁaﬂ%a%&Bé§§?’ lﬁJm7 107, u

(8) 113 0170102.6421 GVE | pldglababme: hi}@r@l@hbrﬂbS(OJSAm))ude
thlazolldlnedlone and non-t hi azal i di nedi one

PHItRZNG O ~éF s (hi SHVEER r Badlydpem 'p%éﬂaﬁ itplsamery! -
resi S ANCEHLENzBHRHICL 191\ iHEthoxy) 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 -
naphthalenyl) methyl - 2,4 — thiazolidinedione or 5 - (6 - (2 -
fluorobenzyloxy) naphthalen - 2 - yimethyl) thiazolidine - 2,4 — dione, also
known as MCC-555 or neoglitazone); and

(5) 5-BTZD.

Additionally, the non-thiazolidinediones that act as insulin sensitizing agents

include, but are not limited to:

(1) JT-501 (JTT 501, PNU-1827, PNU-716-MET-0096, or PNU 182716:
isoxazolidine - 3, 5 - dione, 4 - ((4 - (2 - phenyl - 5 - methyl) - 1,3 -
oxazolyl) ethylphenyl - 4) methyl -);

(2) KRP-297 (5 - (2, 4 - dioxothiazolidin - 5 - yImethyl) - 2 - methoxy - N - (4 -
(trifluoromethyl) benzyl) benzamide or 5 - ((2,4 - dioxo - 5 - thiazolidinyl)
methyl) - 2 - methoxy - N - ((4 - (trifluoromethyl) phenyl) m ethyl)
benzamide); and

(3) Farglitazar (L - tyrosine, N - (2 - benzoylphenyl) - 0 - (2 - (5 - methyl - 2 -
phenyl - 4 - oxazolyl) ethyl) —or N - (2 - benzoylphenyl) -O - (2 - (5 -
methyl - 2 - phenyl - 4 - oxazolyl) ethyl) - L — tyrosine, or GW2570 or GI-
262570).
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2(41)L(Bhl0ﬁ280l(9Pm€Fdaﬁ®mst)f 5- (6-(2-
fl uor obenz on&qnap halen - 2 - ylnethyl)
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hi'a I dnes that act as insulin sensitizing
a@eht ¥M 440c(RRIER dgonisd;e not limted to: (1) JT-501

LT AR PHR agohisbhe, 4 - ((4 - (2 - phomyl -
516y @72 (4 (8- ((2S,5S) - 5 - (2 - (bis (phenylmethyl) amino) - 2 -
oxoethyl) - 2 - heptyl - 4 - oxo - 3 - thiazo lidinyl) butyl) benzoic acid);
(17) GW 409544 (GW-544 or GW-409544);
(18) NN 2344 (DRF 2593);
(19) NN 622 (DRF 2725);
(20) AR-H039242 (AZ-242);
(21) GW 9820 (fibrate);
(22) GW 1929 (N - (2 - benzoylphenyl) - O - (2 - (methyl - 2 - pyridinylamino)
ethyl) - L — tyrosine, known as GW 2331, PPAR alpha/y agonist);
(23) SB 219994 ((S) - 4 - (2 - (2 - benzoxazolylmethylamino) ethoxy) - alpha -
(2,2,2 - trifluoroethoxy) benzen epropanocic acidor 3 - (4--(2-(N- (2 -
benzoxazolyl) - N - methylamino) ethoxy) phenyl) - 2 (S) - (2, 2, 2 -
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woredokasyr3 N - (4 - (trifluoronmethyl) benzyl) benpsiongiesc029
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benz(@iphaSe)nyPPAReﬂ)pha/vagoni(ss methyl - 2 - phenyl - 4
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26570) 96443 ( th/(ﬂ@ﬁ@ﬁ'%ﬁbw US2008/ 056029 Ot her
A T e T e A
and/bmé?ﬁﬂ@thyhbsm/rgmum agdRIEOR,ddPOOR YL IPBNAD] EFIDIL
I d AD 5075; 5 (2) R 119702 + -) -

are fﬁg(%pﬁh\gphéﬁigomsv - benglzndaz_ol - 2(S )

2@@%9578@9!3 _ agéﬁls't)“ 2, 4 - dione

driochlori d or 1037 or" CS 011) (3) CLX-0940

(p%?)cGV\é}ﬁ#&BplPBAHaalpbamagzmist)gat ed receptor al pha
oni st / Eerom sonme proliferator-activated receptor

WGBAPE(FPARYaQORISY (2,5,5 - tris (4 -
- 2 - b I id,
1@%&%& %;Pago |a§c§q‘| &?(g;]eTul ari kc?rPPZ)% Ia;o{rj:imst);
(@30)@%3@@312@5’%&;{ ay}h@t pt); (7) CGP-52608 (PPAR
agonl st 09890 (PPAR agonist); 15 (9)

gN6hbEd),; (10) L-764406 (PPAR agonist);
(é@@l@%ﬁ@ff %i’AR agonist); (12) LM 4156 (PPAR
arestat (CT-112); 20 (14) YM 440
( EBHR.@900754 Xperoxisome proliferator-activated receptor agonist);

(34) LY-510929 (peroxisome proliferator-activated receptor agonist);

(35) 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); and

(36) GW-1536 (PPAR alpha/y agonist).

Other insulin sensitizing agents include, but are not limited to:

(1) INS-1 (D-chiro inositol or D - 1, 2, 3, 4, 5, 6 - hexahydroxycyclohexane);

(2) protein tyrosine phosphatase 1 B (PTP-1B) inhibitors;

(3) glycogen synthase kinase-3 (GSK3) inhibitors;

(4) beta 3 adrenoceptor agonists such as ZD 2079 ((R)-N-(2 - (4 -
(carboxymethyl) phenoxy) ethyl) - N - (2 - hydroxy - 2 - phenethyl)
ammonium chloride, also known as ICI D 2079) or AZ 40140;

(5) glycogen phosphorylase inhibitors;

(6) fructose-1,6-bisphosphatase inhibitors;

(7) chromic picolinate, vanadyl sulfate (vanadium oxysulfate);

(8) KP 102 (organo-vanadium compound);
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b(e’nf)lcSIaZCFP@IF]Jrﬁﬂ:}\«#pmra@é Et(Box(y(A) gglszam‘éel hno/xgl,‘lrriet@I) )7a|pha-
trif) uagroetho - aly agonis
(23 97 hrdorebenid) e Earbicgonyaio et sl -8 16H) —dne);
F P
2?{@&?3‘5%?“ Lgﬁ? g: ;%i)helnﬂlf(?/r]enz 9- }/Iaciatyl) amino) ethyl) benzoic
1- meadig Pet (3 F methexy, - RAddn (tnsﬁlu@erﬁEﬁyl)lplhE@ﬂRethyl) amino) ethyl
LI P,S\%I\gp L) LIPIDIL M CRO PPAR al pha agonist); (26)

(PPAR al pha agonist); (27) GWM2433 (PPAR

fzyme)10 (28) GW 0207 (PPARy agonist);

(§9) e 00(641 (PPARy agonist); (30) LY-300512
( PPARYREdNi st);  (31) N1 D525-209 (N | D-525); (32)

Vﬁ%ﬁ% ?)gggpsact [ \1/gt c(ags)r etgptlco)?7ggoslf)§tr ;)XI S?gi)
|6-1‘((1 PIPNQN 409750 | -S(@pBraZirdimirineétdyh agtrami@thdetie eiRid
%20) PNzJ 106817 (2 - (hydrazinoiminomethyl) hydrazino) acetic acid;
(21) NC 2100 (5 - ((7 - (phenylmethoxy) - 3 - quinolinyl) methyl) - 2,4 —
thiazolidinedione;
(22) MXC 3255;
(23) MBX 102;
(24) ALT 4037,
(25) AM 454;
(26) JTP 20993 (2 - (4 - (2 - (5 - methyl - 2 - phenyl - 4 - oxazolyl) ethoxy)
benzyl) - malonic acid dimethyl diester);
(27) Dexlipotam (5 (R) - (1, 2 - dithiolan - 3 - yl) pentanoic acid, also known as
(R)-alpha lipoic acid or (R)-thioctic acid);
(28) BM 170744 (2, 2 - Dichloro - 12 - (p - chlorophenyl) dodecanoic acid);
(29) BM 152054 (5 - (4 - (2 - (5 - methyl - 2 - (2 - thienyl) oxazol - 4 - yl)
ethoxy) benzothien - 7 - yimethyl) thiazolidine - 2, 4 — dione);
(30) BM 131258 (5 - (4 - (2 - (5 - methyl - 2 - phenyloxazol - 4 - yl) ethoxy)
benzothien - 7 - yimethyl) thiazolidine - 2, 4 — dione);
(31) CRE 16336 (EML 16336);
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(35) bexarotene (4 - (1 - (3,5,5,8,8 - pentanethyl -
5,6,7,8 - tetrahydro - 2 - naphthal enyl) ethenyl)

whewsadwsaci d, known as TARGRETI N, TARGRETYN, PCT/US2008/056029
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pi col i pat e, vanad% sul fate (vapadi um oxysul fate);

(@8)@“@@% -B6H R P@ﬁﬁh‘ﬁ'ﬂﬁ?%dﬁ%ﬂﬁhﬂ" D85S \Wo
2%?,g/mgpk3gt,rﬁgg4 2008/ 056029 (9) chronic

nicotinate; (10) potassium channel agonist NN 414;

?139) DfMS?)ﬁStI@)ﬂ indsitide migthogpbbate - bis (1, 4 -
henyl t b th l'idi -2, 4 -
G SOE ey Thekseos! o‘?cﬁ@pﬁrm'( )i8 "2 4

di IDEGFOIrhfdbrer W BEOMtArs2- (2- napht hyl met hyl)
béﬁ?z()g(azoler (14) SDz PGU 693 ((+) - trans - 2 (S -

((@)TNﬂﬂaoardpgemebw) methyl) - 7alpha - (3, 4 -

lpcir @)ce)(f%ﬁ%r%tggla n%lg { r?(lggi(%&ntag?éls SX??ng )
f'(mré%ﬂpocﬂehphﬂ-lﬁﬁéﬁ'ﬂg@ro% E‘RQBPW@F*?)) iMAPEGsC acid 2
trifluoronmethyl) phenyl)
e )I gh@@hagbycen&w est er); (16) AZM 134 (Alizyne);
(46) Galparan;

(47) Receptron;

(48) islet cell maturation factor;

(49) insulin potentiating factor (IPF or insulin potentiating factor-1);

(50) somatomedin C coupled with binding protein (also known as IGF-BP3,
IGF-BP3, SomatoKine);

(51) Diab Il (known as V-411) or Glucanin, produced by Biotech Holdings Ltd.
or Volque Pharmaceutical;

(52) glucose-6 phosphatase inhibitors;

(53) fatty acid glucose transport protein;

(54) glucocorticoid receptor antagonists; and

(55) glutamine:fructose-6-phosphate amidotransferase (GFAT) modulators.

Anti-diabetic agents can further include biguanides, which decreases liver

glucose production and increases the uptake of glucose. Examples of biguanides

include metformin such as:
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(17) ARIAD, 15 (18) R 102380; (19) PNU 140975 (1 -
(hydr azi noi m nonet hyl ) hydrazi no) acetic acid; (20)
weRYSA®E8L7 (2 - (hydrazi noi m nomet hyl) hydr azP@DPS2008/056029
acetic acid; (21) NC 2100 (5 - ((7 - (phenyl et hoxy)
azol |

9 TR MRS
AM 4é6rpo("3t@n %T'RA@@@@?&MI'N GR( (Fnetfdr?mn g%@trrc r‘éﬁirﬂbbln polﬁ*ner))

- 4 - oxazolyl) ethoxy) benzy - malonic
aC|da rrethyl di ester); (27) Dexllpotam(S (R) - (1, 2

| ol an - Yl a 39 kn wn .as

KL BRI ePecnigide BTN ARefiBldos Gl RiGyaRige
1707rﬁ6n6ﬁydr80hloﬂdé hél@é &nowhZas LA B023¢ BMS Qohewl )
dodecanaoi c aC| & BM 152054 (5-(4- (2- (5 -
met HgLUCGPHA ARBE2ER- - 4 - yl) 30 ethoxy)
benzothien - 7 - yI rrethyl) thiazolidine - 2, 4 -
dione); (30) BM 131258 (5 - (4 - (2 - (5 - nethyl - 2
- Additiyhalyaaati-diatktic agentetnovnde) alpbargilmd?ildﬂse-inﬁibitors, which

.. ylpethyl) thiazolidine - 2, - dion CRE 16336
'nh'b'{Ma&@%'da%wmaz@e@o%@%@wm@rﬁmé glysgse, thereby
delay(r%g%e;'%azo &ﬁbfrb&@rc;rae ho f |§§§/t{é}‘ilqart%3rzy§rat_es are
subseequenplyl twokeroflownadpitagut, aedubding (tﬁ%po@Rﬁadi&le(u@ose feak.
Exampl ot Bl S50 R G o’ bid oo taliesio: (as)
Y K€y @?&g%%.@%;‘s%%) Tl b or s (38)
m t oge alpba é efe.0alpha))kidnade LMKy i- Bhi (hiydumymethyl) - 2
- cyclohexen - 1 - yl) amino) - alpha - D - glucopyranosyl - (1 -4) - O -
alpha - D - glucopyranosyl - (1 - 4) -, also known as AG — 5421, Bay -g-
542, BAY-g-542, GLUCOBAY, PRECOSE, GLUCOR, PRANDASE,
GLUMIDA, or ASCAROSE);

(2) Miglitol (3,4,5 - piperidinetriol, 1 - (2 - hydroxyethyl) - 2 - (hydroxymethyl) -,
(2R (2alpha, 3beta, 4alpha, 5beta)) — or (2R,3R,4R,5S8) - 1 - (2 -
hydroxyethyl) - 2 - (hydroxymethyl - 3,4,5 — piperidinetriol, also known as
BAY 1099, BAY M 1099, BAY-m-1099, BAYGLITOL, DIASTABOL,
GLYSET, MIGLIBAY, MITOLBAY, PLUMAROL);

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

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

(5) MOR 14 (3,4,5 - piperidinetriol, 2 - (hydroxymethyl) - 1 - methyl -, (2R -
(2alpha,3beta,4alpha,5beta)) -, also known as N-methyldeoxynojirimycin
or N-methylmoranoline); and

(6) Voglibose (3,4 - dideoxy - 4 - ((2 - hydroxy - 1 - (hydroxymethyl) ethyl)
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interﬁ@é‘i?@-é& r@&n@ﬁﬁﬁ%a w%%'llﬂ @ct%l@rb?r?r%éleg insulin, tissue
prot €i n; glhucocorficordr ce of antagoni Sts;  and

selec(uﬁé)nwlhuxgiut@mdsrpmkmﬁze(lﬁ-qhhombaw |a9mldoam@log®@sr gseh as
GFAT) nodul ators. 30 Antj-di abetic agents, can

msuh% PelReyIes Ml asidiffeignees N (Rei %U@é@%%%@@dl s}qpéj,ence and
smaIIQJPHFe%ﬁFé errﬁQH%tf'lr%'?Jllﬁ"(@shﬂ‘F hfifdegies) BﬁF WRKS modulators

cose I es of "biguanides 71 nclude net
ExanmlmlrmBJdelbwtmamOM|mm7 PCT/ US2008/ 056029 (1) 1,
1, Ig.i ﬂqjs_t hyl bi guani de (e.g., Metform n - DepoMed,
vEL KB Bi ovail Corporation, or METFORM N GR

(l(@)tLprm‘on gastric retention poI ynmer)); and (2)
metf orm n hydrochloride (N, N

- {8 )ni&fhy bi-#1d o exebistd nimyirgilidingicarkagithicgto - S, S') vanadium,
n?@oﬂggﬁnoggéaor hu‘?’r‘uarijl nSs%hrl? T%@ il é‘s‘%a@gg gmd?NFSB%Q?&s%oinsuhn
also known as insulin X14, INA-X14, NOVORAPID, NOVOMIX, or
NOVOLOG);

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

(6) insulin lispro ("28B - L - lysine - 29B - L - proline human insulin, or
Lys(B28), Pro(B29) human insulin analog, also known as lys-pro insulin,
LY 275585, HUMALOG, HUMALOG MIX 75/25, or HUMALOG MIX
50/50);

(7) insulin glargine (human (A21 - glycine, B31 - arginine, B32 - arginine)
insulin HOE 901, also known as LANTUS, OPTISULIN);

(8) Insulin Zinc Suspension, extended (Ultralente), also known as HUMULIN
U or ULTRALENTE;

(9) Insulin Zinc suspension (Lente), a 70% crystalline and 30% amorphous
insulin suspension, also known as LENTE ILETIN II, HUMULIN 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
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GLUCOPHAGE, or GLUCOPHAGE XR. Additionally,
anti-di abetic agents include al pha-gl ucosi dase

WO pdush0476T s, whi ch inhibit al pha-gl ucosi dase.PCT/US2008/056029

Al pha- gl ucosi dase converts fructose to gl ucose,
ther r%' 0 del aying the digestion of carbohydrates.
The U518 est ed car bohydrates are subsequently broken

oy |h§‘ul¥rh|§oﬁg§neo S8erisTsh b1 BONPHPYAITANGI, INOVERSRI N,
| nCI N@NOMMN&!@%MEVQL%@M Peefilled) HUDAWLEY; (D -
= S
OB REuie insulip digclll ST 7 10Tl § Reqart BOVQUIN R,

(hyd\VEK@@t’JLhM'BR NOVAIEN RPeHFRINNGVOLIN R Pyéf)||eameMUL|N R,
ucopyranosl - (1- 4) - 0 - alpha - D

- gIQFc%%%'éhU@O (qulce.ntr,qa;ed); al so known as AG - 5421,

@ lﬁ% 2, BAY-g-542, GLUCOBAY, PRECOSE, G.UCOR,

PRANIARIETY: QUM DA, or ASCARCSE). (2) Mglitol (3. 4,5

(tﬁ)ﬂ_é{ﬂé?ﬁ@ﬁriol 1 - (2 - hydroxyethyl) - 2 -

(h drox net hyl 20 (2R (2al pha, 3beta, 4al pha,

56 )dﬂ 3281 % 3R 4R 5S) - 1 - (2 - hydroxyethyl) -
nethyl - 3,4,5 - piperidinetriol, also

ST%WG‘WE;XY 1099, BAY M 1099, BAY-m 1 099,

BAYGLI TOL, DI ASTABOL, G.YSET, M GLI BAY, M TOLBAY,

P&J&%@C é%ﬁ%%i%q.,%%lddei’inéulﬂw%%efio# moduldors such as:
t '(Uhgméé@wm@é eeﬁwqe (GLP 1) a{rha .tgm.ma.cs al pha - b -

gl ucopyranosyl - 4) - glucopyranosyl

- (nglucaye- msgllnotgcpmcpgphd\el(@ﬁ'-)) ar(d4|)s @rwmgth:s ate (4 - (2

(#@o%%@ﬁ?ﬂ?ﬁ?mme}roé _etrlriijIr;)xgt_hoiyi benzoi c

aﬁg) |9é|bb}/| ¢l (IIWIS@rWW asibiftofsSuch 248 or M(C

(hde4@9< 5?@%’?&%\% ésm hpyrrollcP ﬁéc';a%gﬁlttrrne% - (((2 (5 - cyano -

2al h I

F\I—meltohyl oxyr}/i)a%rl m)%f?rﬁ}lf%%mr}g) a%tem ﬁﬁg\é\yﬁo NV DPP 728,
(6) Vo@RmeZ28A3LAF— 2#8Teoxy - 4 - ((2 - hydr oxy - 1 -
(hydy oxynet hyl) ethyl) 158 WO 2008/ 109737

bCT/ (485 50BpbED 0 KiRwRFSIaBIviaE - (hydr oxyrret hyl ) -

D - (%Q P-329’8°§H P@é/gef(dp (3pr Plias, bgze ot. O‘%T’%S?h%/ | fy'e%gxy

am no) penmnoytl--1 3 thlazolldlne) fumarate)

(4d) TSL 225  (tryptophyl - 1,2,3,4 - tetrahydroisoquinoline - 3 -
carboxylic acid);
(4e) Valine pyrrolidide (valpyr);
(4f) 1-aminoalkylisoquinolinone-4-carboxylates and analogues thereof;
(4g) SDZ 272-070 (1 - (L - Valyl) pyrrolidine);
(4h) TMC-2A, TMC-2B, or TMC-2C;
(4i) Dipeptide nitriles (2-cyanopyrrolodides);
(4j) CD26 inhibitors; and
(4k) SDZ 274-444;
(5) glucagon antagonists such as AY-279955; and

(6) amylin agonists which include, but are not limited to, pramlintide (AC-137,
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(hydroxynmethyl) -, also known as A 71100, AO 128,
BASEN, GLUSTAT, VOGLISTAT. 5 Anti-diabetic agents
w@bk®e/109781 ude i nsulins such as regul ar or shorPEHUB1008/056029
i nternmedi ate-acting, and |ong-acting insulins,
non-inj ectabl e or .inhaled. insuli i ssue selective
| ns PRI GBS ARVLR RORTAMINGKS 26t nosi tol ), i nsul i n
anal ogues such as insulin nolecules with mnor
di fferences in the natural am no acid sequence and 10
s Wiéell-knowve antigliateticcagestts inbude imsplimssulfonylwreas, ibighanides,

ol e TSP i EIBED A DDA PP B8
agonidle, anquID)Slega(rﬂma aonias ] éﬁd@@@lﬁ@ﬂR@lb@é’/@@m@ag&h%ts.

vanadi um 15 (4) insulin aspart (human insulin (28B -
L - aspartic acid) or B28-Asp-insulin, also known as

B3l Mt DS MM Sy s, s
derivati@isehicatieicyddid,-and HMGGoAeiductadAinhidifoks, $ped¥ic eX&Bples
, - lnsulin or NN 304&@ 20 g‘%@)insulinlis(groéé%g- L
include ;st@gpﬁ@uch a§g.IPIMOE ,ngp. ,WM\{A%L,,A_’E OL", and
MEVNSRES St SERSERh CBRelBP R A SR B RNS Neari
and exrited mieaseMatrostiereof, SUCE@s; ADX) 1 9h@xtendegl retesedovastatin),
o wiSTRRAAT pftSt BEesBaR ARl Ui i b s

(8) Insulin Zinc Suspension, extended (U tralente),

al so known as HUMIULIN U or ULTRALENTE; (9) Insulin
ZiExemplepehbliood pressure Jowerimpegentgdnclude astidypegensive agents,

suen ALK R P RA PR LR RIS DA B AR epropn
Loterfaf 5Ma&ﬁ<@?@drﬁ%@ih%iﬁﬂ%ﬂi®&o@%s§ﬂ%& a8 Hdskril), adrenergic
injection); (11) HUMJULIN 70/30 (70% i sophane insulin
blockees{saikl asg9sridvea: Pikenaylise: Hutore!l, Hytdo Miniiasasnddvaizise)
aIpha?t%tg%dr&%@d lglloZIQéréQsE@rpgé ldorea!qy%(l)\b%%/, M Trandate), calcium
channel blockers (such as Adalat, Calan, Cardene, Cardizem, Covera-HS, Dilacor,
DynaCirc, Isoptin, Nimotop, Norvace, Plendil, Procardia, Procardia XL, Sula, Tiazac,
Vascor, and Verelan), diuretics, angiotensin Il receptor antagonists (such as
Atacand, Avapro, Cozaar, and Diovan), beta adrenergic blockers (such as Betapace,
Blocadren, Brevibloc, Cartrol, Inderal, Kerlone, Lavatol, Lopressor, Sectral,
Tenormin, Toprol-XL, and Zebeta), vasodilators (such as Deponit, Dilatrate, SR,
Imdur, Ismo, Isordil, Isordil Titradose, Monoket, Nitro-Bid, Nitro-Dur, Nitrolingual
Spray, Nitrostat, and Sorbitrate), and combinations thereof (such as Lexxel, Lotrel,

Tarka, Teczem, Lotensin HCT, Prinzide, Uniretic, Vaseretic, Zestoretic).

In addition, a second ERR-o modulator, as described above in Sections B)
and E), may also be utilized as a third antidiabetic agent, provided that it is different
from the first ERR-o modulator.

F) Biological Example
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159 WD 2008/ 109737 PCT/ US2008/ 056029 Prefilled; (12)

i nsulin isophane suspension such as NPH | LETIN I,
wWORMSIOIIBN, NOVOLIN N PenFill, NOVOLI N N PrefP¢t/8682008/056029

HUVMULIN N, (13) regular insulin injection such as

ILETIN I'l Regular, NOVOLIN R, 5 VELOSULIN BR, NOVOLI N

R PenFill, NOVOLINR Prefilled, HUMJILIN R, or Regular

U-500 (Concentrated); (14R- p@ﬁgﬁc[)s\ssa@w) LY 197535;

(16) L-783281; and 10 (17) TE-I/741ITI. Anti-di abetic

agents can al so |nclude |nsulin secretion nodul ators

-1 ie Rasoes] FloHEE2R8s RastnaEEs Shedy Sisid (R ERET

expemﬂhénfﬁ \ﬁﬁﬁe 6rfornidd l(o%xeﬁ%ﬁ@dh@ fanslionbbratbBRsé 08 ERRH) (also
or DPPI i nhibitors such as

Ig pr ot ease ( DPP
o EiSE Db BRI lisarnsis? e TRoBRES 2k iaartos he e @ relied on

the com{)%%tlon 8 EﬁRﬂC‘%ﬁgﬁﬁﬂmd urgétq\@,%@é%&%r p?%gh 8%& lg,yt%% A,

comdo&ﬁd-bnﬁﬁﬁbo ERR1(aHy) altérsdigl cgpiformatiing i danCdnsru@sthe binding of the
Januvi a,; P 3298 or P32/ 98 éSN - ((2S, 35 -
co-achivatog peptide. %he GeBiRgnents Bgmsalﬂémpgen qus gec:ondary assay

|ncludlé’32@1§§’§rll-l_g'-tt'é§%; el UERRALEBD, éﬁﬂ?:TTacﬂelg%ﬁSﬁdé’ 6%‘6p§/étor

, rahydr oi soqui I ne car oxy I C
polypeptidé anda {uberesaaitidomopaceeptod pdie fiovalGbhs jg m(t@rh)ational
1l-am n lis i nal i none ates and
htrf/bmgp@@@e@/ US"@Q&PW‘S@Z a2§§q'0§%'0@1um erptatq/étf:g,) Ijabel and
ZB or TMC-2C, (4i
an a‘%ﬂé &gkpgég qhi)/cﬁeia gﬁl:yangpyr r ol od| des); 30 541 g
CD26 i nhibitors; and

For TR-FRET measurements, the reaction was buffered in 25mM Tris pH 8,
2.5mM Hepes, 20mM KCI, 1mM DTT, and 0.05mg/mL BSA (-lipids). The final
concentrations 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 before collecting data on the Analyst from LJL Biosystems
(Molecular Devices Sunnyvale, CA). As a time-resolved method, the samples were
excited at 340 nM and emission was collected for 1ms at both 615 and 665 nm with
delays of 400 and 75us, respectively. Dose response curves were fitted using a
hyperbolic equation and the data reported is the average of 3 independent

experiments.

Compounds listed in Tables |l below were tested in the above assay, and they

are all active modulators of ERR1.

Table ll. TR-FRET data

COMPOUND # TR-FRET ECs0 (LM)
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(4k) SDz 274-444; (5) glucagon antagoni sts such as

AY-279955; and (6) anylin agonists which include, but
wae®snaet73timted to, pramintide (ACG 137, 160P0WDUS2008/056029

2008/ 109737 PCT/ US2008/ 056029 Symin, tripro-anmylin

or—praf-nti-de—acetate)—WeH—knewn—anti—di-abetie
adents include |insulin, sulfonylureas, biguanides,
megl i tinldes, AG's (Al pha-d ucosi 8452 | nhi bi tors;
e.lg., Gyset), |PPAR al pha 5 agoni sts, and PPAR ganma
agew - i -
Exanples of lipid | owering agents include bile acid
sgquestrants, flibric acid derivat iQ€%, nicotinic

adi d, and HM3CoA reductase inhibitors. Specific

e
Z)C(I:CR(r), PRAVﬂCHC]_(r), LESCOL(r), and 10 MEVACOR(r),

and pitagastatin (nisvastatin) (N 087, Kowa Kogyo,
Sgnkyo, Novarti|s) and extended rel ease forns thereof,
such as ADX-1 59 (extended release |ovastatin) as
well as Colestild, Lochol est, Questran, Atromd, Lopid,
and Tricgr. Exanples of blood presflid | oweri ng agents
i ncl ude anti-hypertensive agents, 15 such as

angi ot ensi n-converting enzynme (ACE) inhibitors
(Accupril, Altace, Captopril, Lotensin , Mavik,
Mgnopril . Prinijvil, Univasc, Vasotggp2and Zestril),
adrenerg?c bl ockers (such as Cardura, Di benzyli ne,

Hyl orel, Hytrin, Mnipress, and Mnizide) alphalbeta
adrenergic—blockers {such as Coreg—Nornpdyne—and
Trlandat e), cal clium channel bl ockers (such as Adal at,
Cql an, Cardene,| Cardi zem Covera-H8,098 | acor, 20
DynaCirc, |soptjin, N notop, Norvace, Plendil

Priocardi a, Procjardia XL, Sula, Tiazac, Vascor, and
Vgrelran), diuretics, angiotensin I receptor

ant agoni st s (542h as Atacand, Avapr#g,q Cozaar, and
Dijovan), 7beta a ?

drenergi c bl ockers (Such as Bet apace,

Bllocadren, Brevji bloc, Cartrol, I|Inderal, Kerlone,
Lavatol, lopresisor, Sectral, Tenormn, Toprol-XL, and
Zebeta), vasodi|lators (such as Deponit, Dilatrate, SR
25 I ndur, Isno,| Isordil, Isordil TOtOi@dose, Monoket,

Nltro-Big, Nitrjo-Dur, N trolingual Spray, N trostat,
and Sorbitrate)|, and conbi nations thereof (such as
Lexxets—tot+ret1—Farka—Feczem—totensta—HET

Prlinzide, Uniretic, Vaseretic, Zes%nggic). I n

adqdi tiong a secjond ERR-a rmdulator,-1 descri bed above
in Sections B) | 30 and E), may al so be utilized as a
third antidi abetic agent, provided that it is

dilf f erent

10 0.052
11 0.019
12 0.025
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RLRA 50 (1)

optional ly substituted C1.4al kyl,
wa wstiog7at ed Cl. 4al koxy,
fromhal o substituted Cl1_3al kyl,

wherein Xis S or 0; 10 Rl is hal o,
optionally
or hydroxyl;

cyano, hal o,

- GLO-NH2—and——CO-O-Cl4alky—er—al ternatively R2
i linked together to R3 to forman aryl fused to the
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86

0.010

87

0.022

88

0.015

89

0.025
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10 linked together to R3 to forma phenyl
phenyl
wadb@sampound of claim 1l wherein R4 is cyano. BGI/BS20081e56029
conmpound of claim8 wherein R2 is CF3 or d.
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aonund nf

r\l Q: m1 whaor ai

fused to the
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R3 to form
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enyl
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12.
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thoxy; R?2 js
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I soner,

st ereoner, racenmate, cis-trans isoner,
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0
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s€

t+ecat—isoner;
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| ect ed wher ei
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thereof.. 14. The ggyaound of claim1l
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94

0.008
95 0.089
96 0.025
97 0.040
98 0.017
99 0.018
100

0.031
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Rl is Cl.2alkoxy, F, or d; R2is CF3 or d; 15 R3 s
H R4 is cyano; X is S; and R5 and R6 are |inked

wo ogstimgs7 Wi th the N atomto which they are atPemnszos/as6029
forman optionally substituted N containing

hetereeyelyy—206r—an—opticaltserer—enantiorer;
dilast ereoner, rjacemate, cis-trans isoner, prodrug or
pharmacegqi cal lly acceptable salt tbgqelof. 15. The
cgnmpound of claim1l selected from ~~ N OCH3 CF3
NNST OCN 0O dH HO- OCH3 CF3 ~\ NS O~ CN O 176
W) 20087 109737 [PCI7TUSZ008/ 056029 OH HO~- N T F CF3
NNS O~ \ ~CN| O ~N

102 0.029

103 0.047

104 0.022

105 0.008

106 0.003

107 0.005

108 0.010

109 0.005

110 0.026

11 0.015
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NNA-NH F CF3 N/\S\ O\ I / I / CN O HN ONF CF3
N~ST \ OCN ONNHFCF3 0i NsI1 \ O\ / / CN 0 HO
WO@RIBAMTEF CF3 S O N\ / / CN 0 ~O N NH F BEBUSID08/056029
N/\S\ I / 1/ CN 00 HONOCH3 CF3 Nins 1l \ O
112 0.026
113 0.014
114 0.300
115 0.089
116 0.034
117 0.040
118 0.021
119 0.010

While the foregoing specification teaches the principles of the present
invention, with examples provided for the purpose of illustration, it will be understood
that the practice of the invention encompasses all of the usual variations,
adaptations and/or modifications as come within the scope of the following claims
and their equivalents.
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OCH3 0 O 177 WD 2008/ 109737 PCT/ US2008/ 056029 HO O N
O---- CF3 S~\ O/ CN OHO NOCH3I CF3 NSI \ O
WO 2008@FB370 O ~~ N OCH3 CF3 N-S\ O\ / C PC1HEs200KD$6029
OCH3 CF3 N-SI \ Ol '\ / d O H H2NUNNH OCH3 CF3

CLAlﬂlé\:lSOI CN O N O OCH3 CF3

1. A compound of Formula (I)

/
R6_N R2
>\x © Rs
N/
X R; R4
O
(1)
wherein
XisSorO;

R1 is halo, optionally substituted C4.4alkyl, optionally substituted Ci.salkoxy, or
hydroxyl;

R, is selected from halo substituted Cy.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 fused to the
phenyl ring to which R3; and Ry are shown attached;

R4 is halo, cyano, halo substituted Cy.zalkyl, —C=CH, —C(O)O—C1.salkyl,
—C(O)NHz, or —S(02)—C1salkyl; and

Rsand Rs are independently selected from H, optionally substituted Cq.4alkyl,
optionally substituted heteroaryl, and optionally substituted heterocyclyl, or
alternatively Rs and Rs are linked together with the N atom to which they are
attached to form an optionally substituted N-containing heterocyclyl; and

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 Cq.calkoxy, F, Cl, or Br.

3. The compound of claim 2 wherein Ry is —O—CHgs, F or CI.
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N):: CN OF~ NHFCF3 NI 0""~CN 0 178 WO

2008/ 109737 PCT/ US2008/ 056029 OOH N OCH3 CF3 N~, - S
wW@2@®8a@¢$730 HRC 6 N OCH3 CF3 N S\ O\ CN 0 PEMUSHBB/$6029
OCHCF NH33 N/-S(LO\ ~CN OOH O

4. The compound of claim 1 wherein Rz is CF3, Cl, or Br.

5. The compound of claim 1 wherein Rz is H.

6. The compound of claim 1 wherein Rz is linked together to Rs to form a phenyl
fused to the phenyl ring to which Ry and Rj are shown attached.

7. The compound of claim 1 wherein Rz is CF3 or Cl and Rs is H, or alternatively Rz is
linked together to Rs to form a phenyl fused to the phenyl ring to which R, and

Rs are shown attached.

8. The compound of claim 1 wherein R4 is cyano.

9. The compound of claim 8 wherein R, is CF3 or Cl.

10. The compound of claim 1 wherein X is S.

11. The compound of claim 1 wherein
R1 is Cqpalkoxy, F, or Cl;
R2 is CF3 or ClI, or alternatively Rz is linked together to Rs to form a phenyl
fused to the phenyl ring to which Rz and Rz are shown attached;
Rsis H;
R4 is cyano; and
Xis S;
or an optical isomer, enantiomer, diastereomer, racemate, cis-frans isomer, prodrug

or pharmaceutically acceptable salt thereof.

12. The compound of claim 11 wherein
R1 is methoxy;
Rz is CFs;
Rs is H; and

R4 is cyano.
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claim1l selected from O ~~

w@hhosor3d WO 2008/ 109737 PCT/ US2008/ 056029
~CN O ~N NNA-NHF CF3 NS\ O\

f FCF3 NS O~ \
\ 1
13. The compound of claim 1 wherein
R1 is Cqpalkoxy, F, or Cl;
Rz is CF3 or Cl;
Rsis H;
R4 is cyano;
Xis S; and

CN OHN ONFCF3 N-S I

CN and 0 16. The conpound of

N\ OCH3 CF3 N-S\ O\
QPCHI082008/056029

\ OCN 0 -O

Rs is H and Rs is optionally substituted C-salkyl;

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

prodrug or pharmaceutically acceptable salt thereof..

14. The compound of claim 1 selected wherein

R1 is Ci-2alkoxy, F, or Cl;
Rz is CF3 or Cl;

Rs is H;

R4 is cyano;

Xis S; and

Rsand Rs are linked together with the N atom to which they are attached to

form an optionally substituted N-containing heterocyclyl;

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

prodrug or pharmaceutically acceptable salt thereof.

15. The compound of claim 1 selected fro

o= )

N OCH;  CF4
I~ 0
N/ S
X CN
0
OH
HO/\<\ p
N OCH;  CFs
0
1
X CN
0

m
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N ~-MHFNCF3 SO\VI CN OHOONO---- CF31 I O
CN O0OOH HONOCH3 CF3 NS I \ Ol '\ d 004 CN
wW@BH8/1¢F37 N~/-S 0 1~ CN 0 180 WO 2008/ 10973 7PCT/US2008/056029
PCT/ US2008/ 056029 HX2C 6 NOCH3 CF3 N S\ O\ CN O

Ho1 f
m ol
G

NH
O
sYone!
X CN

N

O
<r—N NH F CF3
I~ o
AN Y eas!
= CN
o
HO  OH
Nd F CFs
I~ 0
S
N/
X CN
ol
<r°
N
NH F CF4
0
p
X CN
0
o)
Hoi§;7
N OCH;  CF,
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O N F CF3 N~S (LTO I CN and O 17. A pharnmaceuti cal
conposition conprising at |east one conpound of claim
wQa2@ado97at | east one pharmaceutical |y accept abP@r/US2008/056029
carrier. 5 18. A pharmaceutical conposition of claim
17, further conprising at | east one additional agent,
HO Cbg, medi canent, antibody and/or inhibitor for
tireating, aneliorating or preventing an ERR-a
iated disease. 10 19. The pharnaceuti cal

conpositi8n of cf&i m 17 conprising at |east one

co und fromO~~ NOCH3 CF3 N~S | OCN
ON ~\ NSO~CN 0181 W

20, P /056029 OH HO~- Nf F CF3

HO@
N OCH;  CF,4

N
X CF,
0
HN
=)
N OCH;  CFs
I~ 0
N/ S
X Cl
0
OH

N
X Cl
0]
H
HzN\n/N NH OCH;  CFs
0 N)/\s ©
X CN
o
\
e
&N OCH3 CF3
O
N/ S
X CN
O
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16. The compound of claim 1 selected from
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\OIO}_|\/CI O H H2ZNUNNH OCH3 CF3 O NS O
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17. A pharmaceutical composition comprising at least one compound of claim 1 and

O

and

at least one pharmaceutically acceptable carrier.
18. A pharmaceutical composition of claim 17, further comprising at least one
additional agent, drug, medicament, antibody and/or inhibitor for treating,

ameliorating or preventing an ERR-a mediated disease.

10 19. The pharmaceutical composition of claim 17 comprising at least one compound

selected from

o= )

N OCH;  CFs
I~ 0
N/ S
X CN
@]
OH

o,
N OCH;  CF,4

CN
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phar maceuti cal conposition of claim 19 conprising at
wo e@stioose conpound selected from5 O ~~ N OBHBULHB8/056029
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6 NOCH3 CF3 NS\ O\ CN OOH O N F CF3 N-S (LTO
I CN and 0 21. A nethod of treating a subject
waedoBand7ay from or di agnosed with a di sease, PBUCHURIOS/056029
or condition nediated by ERR-a activity, conprising
adm nistering to the 5 subject a therapeutically
ctive anount of at |east one conpound of claim1.
22. A nmethod according to claim?21l, wherein the
sease, ogdHgor dets, or nedical condition is selected
romthe grqﬁp conS|st|ng of bone-rel ated di sease,
atTopr, NXsarti |l age formation, cartil age | oss,
ation, cartil age injury, 10
g spond I|0hs, chronic back injury, gout,
(bsteopor03|s osteolytic bone netastasis, nultiple
HO.Chyel oma, chondrosarcoma, chondrodyspl asi a,
teogenesis inperfecta, osteomalacia, Paget's
di/sease, nyalgi a rheumati ca, pseudogout,
thritisBehKeu F%%ld arthritis, infectious arthritis,
i oriatic arthrltis, reactive
d arthritis, Reiter's syndronme, and
cNry. 15 23. A nethod accordi ng
t® claim 21, wherein the disease, disorder, or
N:Ncondition is selected fromthe group consisting of
HN___eriodontal disease, chronic inflammatory airway
di sease, chronic bronchitis, and chronic obstructive

uInDnard Q|sea%%. 20 24. A nethod according to claim
wher he d?sease di sorder, or condition is
greast WO 2008/ 109737 PCT/ US2008/ 056029
X CN
O
OH

O
N F CF4
e N0
Y eael
CN
O

20. The pharmaceutical composition of claim 19 comprising at least one compound
selected from

HN
o=
N OCH, CF;4
@)
s
N

CN
O
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25. A nethod according to claim?21l, wherein the
di sease, disorder, or condition is selected fromthe
w@r@apowensi sti ng of netabolic syndrone, obesiPgT/US2008/056029
di sorders of energy honeostasis, diabetes, lipid
disorg rs, cardi ovascul ar disorders,
HO artgé oscl erosis, hyperglycem a, elevated bl ood
| ugose level, and insulin 5 resistance. 26. The

od of &l ai m ZFsconprising administering to the

subjec Papewtically effective anount of (a) at
| @ast] on rrpoof claim1; and (b) at |east one
adai agent~sgehent ed froma second ERR-a i nverse

agoni st, an ERR-a 10 antagoni st, a gl ucoki nase
/~—Nnodul ator, an anti-diabetic agent, an anti-obesity
Ny -Nagent, a |lipid |owering agent, an anti-thronbotic
a Qh’ dirgct thregpin inhibitor, and a bl ood
pressure | gweriynglagent, said admi nistration being in
anyyjorder . et hod of claim 26 wherein the
add| entS\ia~(h) is a second ERR-a 15 inverse
ago st different fromthe conpound in (a). 28. The
hod of claim 26 wherein the additional agent in (b)
O:<an n anti-obesity agent selected from CBl
magonlsﬁ% non&dri ne reuptake inhibotors, and |ipase
The nmet hod of claim 26 wherein the
amdl gen (b) is selected from rinonabant,
Si an egtat. 30. A nethod for preventlng
orolnhlbltlng the progression of an ERR-a-nediated 25
<:\T,Q@ndltlon in a subject in need thereof, conprising
adm nistering to said subject a therapeutically
\eLLEctive anount of at |east one conpound according to
| &-RH1l efhod for treating a prediabetic

condQLJon j Osubject in need thereof, conprising
adnwhl_igr to d subject a therapeutically

&N | east 30 one conpound
accoPding to claim1. 32. The nethod of claim21, 30
HO 31 wherein the therapeutically effective anount of
t\he compound of claim1l is fromabout 0.1 ng/dose to
ut 5 g/ng 187 WD 2008/ 109737 PCT/ US2008/ 056029
d ofFcl ai m 32 wherein the t herapeutical l'y
f the conmpound of claim1l is from

atp o about 1000 ng/ dose.
CN
o)
OH
4 OCH CF
HO N 3 3
s A
X c
0
OH
Q OCHj, CF4
I~ o
N/ S
X CN
O
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therapeutically effective anount of the conpound of
w@bk@smor3i s from about 1 ng/dose to about 100 PQI/US=E8/056029

35. A process for nmaking a pharmaceutical conposition

HO Ccon‘pri sing adm xi ng any of the conpounds according to
2 ?l aim1l and a pharnaceutically acceptable carrier. 10
,}\ OCHs CF4
O
N/ S
N

CN
OH

j? F CF3
»~ 0
sSens!
CN
@)

21. A method of treating a subject suffering from or diagnosed with a disease,

O

and

disorder, or condition mediated by ERR-a activity, comprising administering to the

subject a therapeutically effective amount of at least one compound of claim 1.

22. A method according to claim 21, wherein the disease, disorder, or medical
condition is selected from the group consisting of bone-related disease, bone
formation, cartilage formation, cartilage loss, cartilage degeneration, cartilage injury,
ankylosing spondylitis, chronic back injury, gout, osteoporosis, osteolytic bone
metastasis, multiple myeloma, chondrosarcoma, chondrodysplasia, osteogenesis
imperfecta, osteomalacia, Paget’s disease, polymyalgia rheumatica, pseudogout,
arthritis, rheumatoid arthritis, infectious arthritis, osteoarthritis, psoriatic arthritis,
reactive arthritis, childhood arthritis, Reiter’s syndrome, and repetitive stress injury.

23. A method according to claim 21, wherein the disease, disorder, or condition is
selected from the group consisting of periodontal disease, chronic inflammatory
airway disease, chronic bronchitis, and chronic obstructive pulmonary disease.
24. A method according to claim 21, wherein the disease, disorder, or condition is

breast cancer.
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25. A method according to claim 21, wherein the disease, disorder, or condition is
selected from the group consisting of metabolic syndrome, obesity, disorders of
energy homeostasis, diabetes, lipid disorders, cardiovascular disorders,
artherosclerosis, hyperglycemia, elevated blood glucose level, and insulin

resistance.

26. The method of claim 21 comprising administering to the subject a therapeutically
effective amount of (a) at least one compound of claim 1; and (b) at least one
additional agent selected from a second ERR-a inverse agonist, an ERR-a

antagonist, a glucokinase modulator, an anti-diabetic agent, an anti-obesity agent, a
lipid lowering agent, an anti-thrombotic agent, direct thrombin inhibitor, and a blood

pressure lowering agent, said administration being in any order.

27. The method of claim 26 wherein the additional agent in (b) is a second ERR-a.

inverse agonist different from the compound in (a).

28. The method of claim 26 wherein the additional agent in (b) is an anti-obesity
agent selected from CB1 antagonists, monoamine reuptake inhibotors, and lipase

inhibitors.

29. The method of claim 26 wherein the additional agent in (b) is selected from

rimonabant, sibutramine, and orlistat.

30. A method for 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.

31. A method for treating 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.

32. The method of claim 21, 30 or 31 wherein the therapeutically effective amount of

the compound of claim 1 is from about 0.1 mg/dose to about 5 g/dose.
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33. The method of claim 32 wherein the therapeutically effective amount of the
compound of claim 1 is from about 0.5 mg/dose to about 1000 mg/dose.

34. The method of claim 32 wherein the therapeutically effective amount of the
compound of claim 1 is from about 1 mg/dose to about 100 mg/dose.

35. A process for making a pharmaceutical composition comprising admixing any of
the compounds according to claim 1 and a pharmaceutically acceptable carrier.
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