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metabolism, differentiation 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 (NHR response elements or NREs), and the function of the
LBD is recognition of its cognate ligand. Within the sequence of the nuclear
receptor there are regions involved in transcriptional activation. The AF-1 domain is
situated at the N-terminus and constitutively activates transcription (Rochette-Egly,
C. et al. Cell 1997, 90, 97-107; Rochette-Egly, C. et al. Mol. Endocrinol. 1992, 8,
2197-2209), while the AF-2 domain is embedded within the LBD and its
transcriptional activation is ligand dependent (Wurtz, J.M. et al. Nat. Struct. Biol.
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(ERRS) . atfsence of an agonist or in the presence of an antagonist the AF-2 domain presents
a surface that promotes interactions with co-repressor proteins. The interaction
surfaces on the LBD for both co-activators, and co-repressors overlap 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
receptors” (Giguere, V., 1999). The discovery of ligands or compounds that interact
with an orphan receptor will accelerate the understanding of the role of the nuclear
receptors in physiology and disease and facilitate the pursuit of new therapeutic
approaches. A sub-class of these receptors where no natural ligand has been

identified is for the estrogen related receptors (ERRS).
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E.A. et al. Cancer Res. 2002, 62, 6510-6518). It has been reported that the main
function of ERR-a in normal breast tissue is that of a repressor for estrogen
responsive genes (Kraus et al., 2002). In breast cancers or cell lines that are non-
estrogen responsive (ER-a negative), ERR-a has been reported to be in an activated
state (Ariazi et al., 2002). Therefore, compounds that will interact with ERR-a may
be useful agents for the treatment of breast cancer that is ER-a negative and non-
responsive to classical anti-estrogenic therapy, or may be used as an adjunct agent
for anti-estrogen responsive breast cancers. These agents may act as antagonists
by reducing the biological activity of ERR-a in these particular tissues.

Many post-menopausal women experience osteoporosis, a condition that is a
result of the reduction of estrogen production. Reduction of estrogen levels results
in an increase of bone loss (Turner, R.T. et al. Endocrine Rev. 1994, 15(3), 275-

300). An anabolic effect on bone development has been observed on the
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increasing its act|v1ty 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.

ERR-a is also present in cardiac, adipose, and muscle tissue and forms a
transcriptional active complex with the PGC-1 co-activator family, co-activators
implicated with energy homeostasis, mitochondria biogenesis, hepatic
gluconeogenesis and in the regulation of genes involved in fatty acid beta-oxidation
(Kamei, Y. et al. Proc. Natl. Acad. Sci. USA 2003, 100(21), 12378-12383). ERR-a
regulates the expression of the medium chain acyl-CoA dehydrogenase promoter
(MCAD). Medium chain acyl-CoA dehydrogenase is a gene involved in the initial

reaction in fatty acid beta-oxidation. It is believed that in the adipose tissue ERR-a
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2004, 109(3), 433- 438).

X-Ceptor Therapeutics (San Diego, CA) has indicated that it has preclinical
ERR-a antagonists, although their structures were not reported (The Knowledge
Foundation 3™ Annual Orphan & Nuclear Receptors Meeting, San Diego, CA
10/2003). 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).

Summary of the Invention

The invention relates to methods of treating a subject suffering from or
diagnosed with a disease, disorder, or medical condition mediated by ERR-a activity,
comprising administering to the subject an effective amount to treat the disease,

disorder, or medical condition of a compound of formula (I):
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Is -0-, -S-, >NH, or >NRa where Ra is al kyl, cycloal kyl, phenyl, or

het er ocycwoabseyi19741X i s an aryl or heteroaryl group; R3PC3I/USEDSN24703 al Kyl
unsubstituted or substituted with one or nore substituents independently
selected fromthe group consisting of -OH halo, -CN, -0-alkyl, and -NR
/)R where R"' and R' are each indeéfendently -H or alkyl; R4 is selected
fromthe group consisting ofx; halo, -Q-alkyl, -CN, -N®2, and -COOH, and
R5 and R6 are each i ndependentlry OH, of!')a moiety selected fromthe
group consisting of -COO al kyl 4 6, -(S=(Om-aryl where mis O,

1, or 2, cycloalkyl, heterocycloal kyl, -(C=0O phenyl, heteroaryl, and

- (C=0) hetegeiocycl oal kyl ; or R5 and R6 taken together with the carbon to

whi ch t,h%y ﬁ%e attached forman optionally benzofused heterocycl oal kyl or
cycl oal™§IV O'nbi ety; wherein each such noiety is unsubstituted or

subst i tAssed.wd.n-Rpe o?BNR?r\ﬁher‘élR%‘IsiélH)fﬂﬂé)ﬁcléélﬁﬁthdWi,td)b/h@tekm;/bm:lallfw;om t he
group consisting of: -OH =0;=S; alkyl optionally substituted with -OH,

- 0- al kYl is grhany br heterRaryl guaust kyl ), -N(al kyl )2, halo, -CF3, -COOH, or

- COO aldey!l ;- 0-al kyl » phenyl - - X s o | oal kyl ;
-0- cycIF%dﬁ RVIQ,r 'Qﬁl*y'%@%Sﬁﬁﬁﬂgh@gﬂﬁ”&dé@ﬂgéﬁé ﬁf%’?gél@%huﬁ%ependent |y
-H, al kyl 7ind5per(d@n_ﬂ)%/%b|é&ed fromRYeardufzohsisting obg@Hhaalo, weNp -Okedkylj t r ogen
to which they arﬁ gf tached forma het erqcacl%éf/l }{\_{ne:éi( _one carbon ring
atomis opndomRIMR reheredddaffth arg eashinger thyy o ere one carbon
ring a i ' t] it | QpH.-gRvi €= ;
-(NR ;@%gﬁkeﬁéﬁgﬁe{%@ﬁgﬁ_ﬁh(%%ﬁg \Ig];l ?1,]1%0)@6‘?1&//[[, ;(ﬁl_@(-gl:( ﬁ@d;lzkyl wher e
nis 0, 1-COOR:an®02N(RY)R where RY and Rz are as defined above; -SCF3;
hal o; -GF3; _sOCF3;, -COOH and, - 1 ;.. Or _a pharmaceuti.cal Ly acceptabl e
salt, ﬁ%%@é@m earh ydaRespeRty ggﬁamﬂ’ of a moiety sSietied o te
group consisting of -COO-alkyl, -(C=0)alkyl, -(S=(0)m)-aryl where mis 0, 1, or 2,
cycloalkyl, heterocycloalkyl, -(C=0)phenyl, heteroaryl, and

-(C=0)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;=S;
alkyl optionally substituted with —OH, -O-alkyl, phenyl, -NH,, -NH(alkyl),
-N(alkyl)z, halo, -CF3, -COOH, or -COO-alkyl; -O-alkyl; phenyl; -O-phenyl;
benzyl; -O-benzyl; cycloalkyl; -O-cycloalkyl; -CN; -NO2; -N(RY)R* where R” and
R? are each independently —H, alkyl, or -(C=0)alkyl, or RY and R* taken together
with the nitrogen to which they are attached form a heterocycloalkyl wherein one
carbon ring atom is optionally replaced with >O, >NH or >N-alkyl and where one
carbon ring atom is optionally substituted with —OH or =0O; -(C=0)N(R")R*;
-(N-R"YSOzalkyl where R'is -H or alkyl; -(C=0)alkyl; -(S=(O)n)alkyl where n is 0, 1
or 2; -SO,N(RY)R* where RY and R* are as defined above; -SCF3; halo; -CF3;
-OCFj3; -COOH; and -COOalkyl.;

or a pharmaceutically acceptable salt, pharmaceutically acceptable prodrug, or

pharmaceutically active metabolite of such compound.



pharmaceutically active nmetabolite of such conpound. 6 WD 2006/ 019741
PCT/ US2005/ 024703 I n preferred enbodi nents, pharmaceutical agents of the
present iwoendd/ao74are used to treat bone-rel ated di seasecThsp@sioes7nmt i on,
cartilage formation, cartilage |oss, cartilage degeneration, cartil age
injury, ankylosing spondylitis, chronic back injury, gout, osteoporosis,
osteol ytic bopefaredarakodiments. phaamareutieal Gepplseldthe REgsee HveHAT i pl e
nyel oma, chondr ) i i o) i i f oGt

out comarabral 1138t BERG BIRLASEAE AR Prmafbf GANESETorhaRa, AftiBge

art hri jags, caRpsgBtegenaratibn] darlagenfijany, iamksloairgspdridylitis stheosic tackt i s,
psoriatic arthritis, reactive arthritis, childhood artegri té]!I)T‘E Reiter's
syndr offilne GOk esteanaresis: peselviiabene Metasisizfop ¥ PG {o nts, the

agent s el SRR n/efsthe ehRRIbOSeBHA, chBhaRR8platl, @icogeRblamat ory

ai rway di séase, ronchitrs, or chronic structive pul monary
di seasémperfeatddbsiconmlaginePagetsidisebse paipnyalgiceheageatics, aseudearutf or

G et e ey
Pr esentre-é&%rﬁrjtmigssbﬁildm & Hritist 'R%ﬂb?’@%yﬁ@@?&!dﬁeééﬂtﬂf@ﬁﬁessdhm.t Y,

di sorders of ener oneost asi s, di abetes, pi d disorders, cardiovascular
di sorders, dn otharetesrdcembodimentsi thecrgantagprused ferrfralingsrrriodontalt ur es,

and advant ages, of .the invention _w|| £ f oW ng

det ai | (ggs CPPW[W'%W?IQWQ hEAGYEY 'Saeiq%g.’ 89@%%?%@8@@3%??%@%% and

Pref er rpdtEpRd bR fary dgsdazeent i on as defined in the claims will be nore
fully appreciated by reference to the follow ng description, udi ng t he

cl
terns defi nedn additional prfered estbaciments die agepisiareisedit Heatingpre

i nvention include s - defi ned above.
Pr eferé‘@lnfz"?r’)?uﬁg a&n&g%fg%&%ﬁéj?‘ gérsgjg)%f\%gp ?unﬁfﬁ%meg‘ @rl?)éa@?ng or two fused
rings, whengioth@gseferreweodimantspagents afitihe petsems invemtipnefreused for
enbodi nents, subjects are treated by adm nisteri ng]'| con%c%undsd. Bft For mul a
(1) whérasiting mefabofic syndrome, RhesHkCIgRIEIeES OhREerdy namegstasis, diabetes,

lipid disorders, cardiovascular disorders, or artherosclerosis.

Additional aspects, embodiments, features, and advantages of the invention

will be apparent from the following detailed description and appended claims.

Detailed Description and Preferred Embodiments

The invention as defined in the claims will be more fully appreciated by
reference to the following description, including the terms defined below.

Preferred compounds used in the methods of the invention include
compounds represented by Formula (1) as defined above.

Preferably, X is an aryl or heteroaryl group having one ring or two fused rings,
wherein each ring has five or six ring atoms.

In preferred embodiments, subjects are treated by administering compounds
of Formula (l) wherein:
nis 0 or 1 as defined above; and
Zis -O-;



WO 2006/ 019741 PCT/ US2005/ 024703 R1 X is R2~ , where R1L and R2 are each
i ndependently -H halo; -CN, -CF3; -NO2; -COOH or a noiety selected from
t he groupwoan@iEbismg of : - Cl. 6al kyl, -QOCl. 6al kyl, -C2. 6aChkarsyéos/024703
- OC3_6al kenyl , -C2.6al kynyl, -0C3_6al kynyl, -C3_7cycloal kyl, -(C3_
$cycl oal kyl )Cl 6al kyl , -(C3_8cycl oal kyl ) C3_8al kenyl ,
- C0_8al kyl C(Rb) C1_8al kyI 5-9 nmenbered heterocycl oaI kyl, phenyl,
- 0- phenyl , | I , -(5-9-nmenbered heterocycl oal kyl)Cl _6al kyl
(phenyI)Cl -COOC1_6al kyl, and -(CON(Rs)Rt where Rs and Rt are
each i xdgprfident I ywhehieor -Cl_6al kyl; wherein each said noiety is

e e S S e oty o % ”D??%ao%s“td@%ps TRy e’
and - COOCL_Gajkydq fréﬁ}fh% arduBleor %ﬂn@%’fk)@ NSRS L AieH 07, EMBAY, t ut ed

W th one or nore su ndent | y selected fromthe group
consi sting eOCzehikehyll eC,.salitynyt, GDI%@aIkIle -Carnyclog{kh)-f€3.where R'' and R

Séﬁs.e‘;‘f.“n;,“géy"cqﬁkﬂi%atky@d%m Ak satkrbd, "G G RIS dnd Ro
are each %&ﬁ O -(alof belhed
consi st nlgno BQ@HI’mé(telrc%}lcl C-O Ci/l gal ky?ﬁw t&@dz?g €51- arp@m V\hereginorg 0,

%, or 2, lc:memcycdaalkyll C1- &len-énbﬁmémqke@tw}o@m(aaeaéw and c=0) phenyl , )
t 5 R6
Foget her i ce TR GETB oM ers Ty A oo DIUEPSRHEHHY 4 OF CReOf 10,1 5"

benzof used %%r@ﬁ%ﬁ%nb@ﬁ@éﬂp&@ln@abkmbtw orcsustitltley lwithoome pr madter ei n each

said noiety is unsubstituted or substituted with one or m)re thﬁtltuents
i ndependent IS}de’@ﬂJ@BtSelﬂdﬁF)@’ﬂﬁin/ &ﬁ@@tﬁd dom the grRpRogonsighy ooﬁs alo

- C1. 6al kyl 0, OCl. 6al kyl , phenyl - NH2,
-NH(C1_ 6al QN 8%[\7{)&% P}tﬁ %"de (\ﬁqb 6%—% -000H, or - COOC1_6aI kyl ;
- % gﬂ%?'-Hldk?h@m lsalkyt thlﬁmtiltutebmzs}abstltu@mwityane@newswbﬂﬁmts

cycl oa

i ndependerh'N@Peﬂdenﬂtfe&ﬂt%fm”b?h(e gg@%@%hﬁg{sgﬁg l%/rag‘oﬁz aRy - Q%a@w@ﬂ'
{ oget her Yﬁntdlhwﬁ ! WhORPR" LRI 418 dRAIn@Eenddrityhesk [yl 4- 7 member ed
ycloa |ng erein one carbon ring
R* is selected from the group consisting of —H, halo —OC1 salkyl, -CN, -NO,, and
-COOH; and
R® and R® are each independently —CN; -COOH; or a moiety selected from the
group consisting of -COOC.salkyl, -(C=0)C1salkyl, -(S=(O)m)-aryl where m s 0,
1, or 2, -Ca_zcycloalkyl, 5-9 membered heterocycloalkyl, -(C=O)phenyl,
heteroaryl, and -(C=0)(5-9 membered heterocycloalkyl); or R® and R® taken
together with the carbon to which they are attached form an optionally
benzofused 5-9 membered heterocycloalkyl or cycloalkyl moiety;
wherein each said moiety is unsubstituted or substituted with one or more
substituents independently selected from the group consisting of: —OH; =0;=S;
-C1.salkyl optionally substituted with —OH, -OC_salkyl, phenyl, -NHz, -NH(C.
salkyl), -N(C4.galkyl)z, halo, -CF3, -COOH, or -COOCsalkyl; -OC1.salkyl; phenyl;
-Ophenyl; benzyl; -Obenzyl; -Cs.scycloalkyl; -OCs.ecycloalkyl; -CN; -NO2;
-N(R")R* where RY and R* are each independently —H, -C4ealkyl, or
-(C=0)Cy.salkyl, or RY and R® taken together with the nitrogen to which they are

attached form a 4-7 membered heterocycloalkyl ring wherein one carbon ring



WO 2006/ 019741 PCT/ US2005/ 024703 atomis optionally replaced with >0, >NH
or >N(Cl_4al kyl) and where one carbon ring atomis optionally substituted
wi th - OH wo 26@701974C=0 N(RY) Rz; - (N-Rt) S02C1_6al kyl wher eCRtUS2@s5/024703

-ClL. 6al kyl; -(C=OC1.6al kyl; -(S=(On)-Cl.6alkyl where nis 0, 1 or 2;
-S02N(RY) R where RY and Rz are as defined above; -SCF3; hal o; -CF3;

- OCF3; - Cathn iangtiowaipaepkaekywith PR, PNH per NiE efaliky bane wheHe RBRI@PANb) ect s
are treated by adm ni.sterin S £8enea e Formula (I1): R1
RB R2n |“”§534‘(>m p opﬂgna@y ﬁﬁ%?tg&rﬁr@%%gfoﬁ&%éRg&@?w&)fp?and R6 are as
herei n defiN)SAIT shikyl whers REfs -pr &f € alkyE RD<D y®natkyl;subj ects are
treated by adm nistering conpounds of Formila (Z|5W|h> V\hejreicp' ,nisOorl;, Zis
-0-, -5, -(9%O)erCrsaiteyl where nRa G, 4 o1 %yBONER)Re yeiesaikyand BhatyfS or 5- o-
menber ed . al . .apg | e i t H, halo, -CN,
-CF3, - tﬂﬁ%%@ﬁ% _égg’;l—da h%?’e?g&lqg)e%?’étgg érbgrﬁﬁgogﬁhégw%nsi sting of:
-Cl_6al kyl, -OC1. 6al kyl, -C2_6al kenyl, -0C3_ 6al kenyl, -C2.6al kynyl,

- 0C3_6al kynyl, -C3 7cycl oal kyl , . - -8cycloal kyl)C1. 6al kyl.,. .

- (C3_3cycl odl Mf)e"@fé&f%ﬁ?‘l Pd”@é@ga?%?@@i?@éf}_agﬁcﬁ Eylaf#@b@%}%er ed

het er o I 5 Qs nzyl, -(5-9-nmenbered

het ero%éﬁ@l%lr)e&ﬁg}%gﬁdy%m?hs?ﬁ Ign@?') Cl 6al kyl, -COOC1_6al kyl, and
-(CCON(RS)Rt where RS and Rt Rire each independently -H or -Cl. 6al kyl ;
wherein each said noiety is Eh bstitufRdd or substituted with one or nore
substituents independently s ) fr t he ;group consi sting of -OH,

hal o, -CN, -CF3, -OCF3, -NG&  and ™ 6alfkyl; H3)is -H or -0OCl_6al kyl
unsubstituted or substituted with op gabstituents independently

sel ected frorr11 t ge group c4on35i sti ng of -OH, halo, -CN, -OCl_6alkyl, and
- NRWR' witereR RR“andZ RR°,dR'e RPaahd iMdrpeasdesreinydefinast. - C1_6al kyl ; 9

In still further preferred embodiments, subjects are treated by administering
compounds of Formula (lI) wherein:

nisOorf;

Zis -O-, -S-, >NH, or >NR® where R® is alkyl, -C4.scycloalkyl, phenyl, or 5-9-
membered heterocycloalkyl;

R' and R? are each independently -H, halo, -CN, -CF3, -NO, or -COOH, or a moiety
selected from the group consisting of: -Cy.galkyl, -OC1.salkyl, -Co.salkenyl, -OCs.
salkenyl, -Cosalkynyl, -OCs.galkynyl, -Cs.rcycloalkyl, -(Cs-gcycloalkyl)C1.ealkyl,
-(Cs.gcycloalkyl)-Cs galkenyl, -Co.salkylC(=0)C+.galkyl, 5-9 membered
heterocycloalkyl, phenyl, -O-phenyl, benzyl, -(5-9-membered
heterocycloalkyl)C4.salkylene, -(phenyl)C1.salkyl, -COOC.galkyl, and
((C=0)N(R®*)R' where R°® and R' are each independently -H or -Cy_salkyl; wherein
each said moiety is unsubstituted or sﬁbstituted with one or more substituents
independently selected from the group consisting of -OH, halo, -CN, -CFs3,
-OCF3, -NO., and -COOC.salkyl;

R%is -H or -OC.salkyl unsubstituted or substituted with one or more substituents
independently selected from the group consisting of -OH, halo, -CN,
-OC.salkyl, and -NR"R* where R" and R" are each independently ~H or
-Cgalkyl;



WO 2006/ 019741 PCT/ US2005/ 024703 R4 is -H, -OCH3, or -d; and RS and R6
are each independently -CN, -COOH, or a noiety selected fromthe group
consi st i yoahoe/@XACL_6al kyl , - (C=0) C1. 6al kyl , -(S=(0O nm raryis2evseeom i s O,
1, or 2, -C3_7cycloal kyl, 5-9 nenbered heterocycl oal kyl, -(C=0) phenyl,
heteroaryl and -(C=0) (5-9 nenbered heterocycloal kyl); or R5 and R6 taken
t oget hBf ISM—Hh ®6el;car-boh and V\/m ch they are attached forma 5-9 nenbered

het ero ycl oald or c I oal t

unsubs 3% %rle ?B?'@ "\’/HWTI @hgcgy]mﬁgm%?%gts Cgen@bﬁdependent ly
sel ect ed E;F&JP édn%uﬁrn@%f mc%amg C(C—O)O'LeaH@l_(S=Q®|)rk)féry|Vmﬂe Buisiy| ;

- Ophenyl ; zy benzyl ; -C3_6cycl oal kyl 6(;! 0 -CN; - NO2;
-N(RY) Rz Wnelr% @émwdoa&ybﬁé? mbﬁ%rﬁdé}%%@éb@b% (@ éﬁm%

- C1_6al ke C § h the
nit rogen é %ry&i?('\%_@: 9@@‘%‘898@@ t@%y?ﬂo%ﬁ%)ﬁggﬁg%ﬁe?ggyd oal kyl
ring wher Rigl’étl@éﬁmtl@&fé)@zﬁrbbhﬁg vitioimtfieyy anet attachiedyforra aCetiemheieco, =N-, >NH

or >N(Cl_4al kyl) and where gne carbon ring atomis optionally subst it ut ed
with - OH beteroeycloglid oy IqyRPpHEY! MAIRVR) S02C1_6al kyl where Rt is -H or

- Cl. 6al kylk%h mg,%]ﬁ’e@cg%a h{%ty is uﬁ%ﬁ&gﬂt)ed%sﬁ@smdte&\/ﬂﬁ?ﬂheoﬁb bbdrel or 2;

- SO2N( RY) ere are as efined above; -SCF3; hal o; -CF3;
- OCF3; - 0@Qbktitasnts-inAeEEndltly\delected frphathmgr@mpl eeaisisfingcfe ptQiti Cisal t s,

ot abol | ¢ 62kgf -GG el ErIOBRRIS: TNt CPoraYk Rer D LR o0 oty s
subj ects agﬁ _@gt ‘F\RRM)RW@' Bt SRd p@ar@@g@nmeﬁdeﬁaymﬂ aCG gélkyly\,her ei n:

ni sOor 1; R1" and R2 are each i ndependentl

-NC2, or —Oleeremyl ar 1{OFE)G1.sallsyleot Biand (ﬁfnt@h@n éﬁgﬁjéerc‘ﬁﬁ'% the PK@QSP to

-Cl_6al kyl , . 6al kyl
L T S e R i
wher ei n e%hooﬁﬁhﬁg BRirAtY opBonkIFULptdckttvth 20, -BHbBNHtmrtmﬂ(Gmafkybmdor mor e

substituents independent]y selected fromthe u C i sting of: -
hal 0, - CNwheamF®ne-carkFan rlna@omﬁ@mleoemsmt@r%g\@@ Q’w ¢) gOCl 6al ki/l

unsubstltu e t

nsubSt t Ut Eth B RaLIN 1818 LIIGTEGfs OGS RSTBEHSI C=Ojslapnytent |y
~(S=(0)n)-C1salkyl where nis 0, 1 or 2; -SOzN(Ry)R where R’ and R* are as
defined above; -SCF3; halo; -CF3; -OCF3; -COOH; and -COOC+salkyl;

and pharmaceutically acceptable salts, pharmaceutically acceptable prodrugs, and

pharmaceutically active metabolites of said compounds.

In still further preferred embodiments, subjects are treated by administering
compounds of Formula (Il) wherein:

nisOor1;

Zis -O-;

R' and R? are each independently -H, -halo, -CN, -CF3, -NO2, or -COOH, or a moiety
selected from the group consisting of: -Cy.salkyl, -OC+.alkyl, -Cj.zcycloalkyl,
-(C=0)C1.galkyl, -COOC6alkyl, -(C=O)N(RS)Rt where R® and R are each
independently -H or -Cy.salkyl, wherein each said moiety is unsubstituted or
substituted with one or more substituents independently selected from the group
consisting of: -OH, halo, -CN, -CF3, -OCF3, -NO, and -COOCalkyl;

R3 is -H or -OCy.galkyl unsubstituted or substituted with one or more substituents

independently selected from the group consisting of -OH, halo, -CN,

10



10 WO 2006/ 019741 PCT/ US2005/ 024703 -0OCl1_6al kyl, or -NR Rx where R " and
Rx are each independently -Hor -Cl 6alkyl; R4 is -Hor -d; and R5 and R6
are each wode@engmmt |y -CN;, -000H, or a noiety sel ect edpPCrarsedosm®247g3 oup
consi sting of -COCCL. 6al kyl, -(C=0)C1_6al kyl, -(S= (O)n )-aryl where mis O,

1, or 2, -CG3_ycycloal k eterocycl oal (C=O) phenyl ,
heteroaryl (%:@J yg @ym nﬁﬁa?ﬁ‘é 1258198 hin %Qgr@rélﬁd"l’hertaken
t oget her Wi |:carbon to which they are attached forma 5-9 nenbered

het ero%gl oal kyI or cycloal kyl noiety selected fromthe group consisting
of : isolF-Chagd-\ 0\ / ONHN;NHNS NN H OOOO0ONOOTNH

one ?ﬁﬁﬁa@[ﬁéi‘%‘% B rTp it Ry QR BE putieRbssibrB e om e ons st f ng
of : - Ecéaht%\[g of WG éé‘ﬂgl Qe%‘:t samgnzx& @eﬁwm@ w0,

- OC3 60yc| oal are each

i ndependent;|Qf Zl-pmrcycbﬁnﬁéyl & membeméhetat@cycmﬁikﬂz-(@aap)pbemken t oget her

et er ocyol PRI, (@B MARbeBEBSRSRdY oh B R FFE BGoFian acea

with >0, =ith tieNthroon tOWBicH tdgyare dArehetigoen @neoaaeR®red | NY atom i's
optional l'y substituted with -O+f -(C=0 N RY)Rz; -(NR)S02Cl.6al kyl where

R is -H dreteracyelaplky| or cxwﬁmeetwwlecteééﬁqr@tm geumaensistingefe n is 0,
1 or 2; -S02N(RY)Rz; -halo - and - COCCL. 6al kyl . In
still further preferred GNHQOdIrrE Ds subj arg treated by adm ni stering

s—
%\‘ng o’% : H

O
Q o o
/N
' , and
@]

wherein each said moiety is unsubstituted or substituted with one or more
substituents independently selected from the group consisting of: —OH; -C.
aalkyl; -OC4.3alkyl; phenyl; benzyl; -Ca.scycloalkyl; -OCs gcycloalkyl; -CN; -NOy;
-N(R”)R* where RY and R? are each independently —H or -C.galkyl, or where RY
and R* may be taken together with the nitrogen to which they are attached to
form a 4-7 membered heterocycloalkyl ring wherein one carbon ring atom is
optionally replaced with >O, =N-, >NH or >N(C,.salkyl) and where one carbon
ring atom is optionally substituted with —OH; -(C=0)N(R)R?; -(N-R"YSO,C.salkyl
where R'is -H or -Cq.salkyl; -(C=0)C1.6alkyl; -(S=(0)n)-C+.salkyl where nis 0, 1 or
2; -80.N(R%)R%; -halo; -CF3; -OCF3; -COOH; and -COOC.galkyl.
In still further preferred embodiments, subjects are treated by administering

compounds of Formula (Il) wherein:

nisOor1;

Zis -0-;

11



conpounds of Formula (11) wherein: nisOorl;, Zis -0-; 11 WO 2006/ 019741

PCT/ US2005/ 024703 R1 and R2 are each i ndependently selected fromthe group
consi sti nyoaboe/abf41- OCH3, -F, -C, -CN, -CF3, -NOX2, aneCcTTOos®247m8 is -H
or -OCH3; R4 is -Hor -CI; and R5 and R6 are each |ndependently -CN;, or a

noi ety sel ect, ed fromthe group consisting of -00001 6 kyl ( henyl ,
and 3-RYand ®’\dre eschrsdependeetly selacted H981 Hig SRUPHFATES E‘QrongonHt (g‘ﬁ%‘pch t hey

are attached.fo e erocyclic or carbocyclic noiety
sel ected %e 9( Q& a?oﬁp c&hngﬁétlér?g&gp N2 000 SS4 N 4N~NHOO and O

each Lpa%;gbﬁbﬁ@@elbor substituted with one or nore substituents sel ected
from the roup conS| sting of: -OH, -Cl.4alkyl, -OCl.3al kyl, phenyl,
- C3- GC@CI Riy+Cl ; andc3 _6cycl oal kyl, -CN, -NO2, -NH2, -N(Cl_3al kyl) 2,

PR BB O &% P s fond SRR 32 1) 2
(OgF g O ") edrisisrigkof -OCBBCe.calkyls -(G= O)phenlyllzandgemgmlytmr 713 R Fﬁg‘ie@ - CF3,
- 000H t
ubj oot s WoEtharantmaRArania eI ey e bR L SBE SR ot ea

fromthe ic moiety selected from the group consisting of:
5- Am no- 39%%%{9&%%5%%*6&)@ Cor;l)?l y(2 nitro-4- trl%l ugromet hyl - phenoxy) -

phenyl ] vi nyl } - 1- phenyl - %l H pyraz9 | e- Bscagbonitril no-3-{1
-cyano-2-[4-(2-nitro- FI?fIUé)r met inyl}-1 -phenyl- 1
H pyrazol e- 4- car boni

5- Am no- 3-{1-cyano -rret N41-1(4 [
- phenoxy) - phenyl = i | }-1- yl -1 H-
5- Ami no- 3-{1

-cyano- 2-[4- (4-cyano-3-trifluoroneth phenox t hoxy nyl.]- vinyl}-1
-p%enyl 1[e&pl§)ynaxzb$téut¢dcqrwntlﬂeqi At one or mo}% subsqﬁuené sel?ec?eg ﬂ]om yI

the group consisting of: —OH, -C1.4alkyl, -OC+.salkyl, phenyl, -Cs-gcycloalkyl,
-OCs.scycloalkyl, -CN, -NOg, -NHz, -N(C1.salkyl)z, -N-piperidinyl, -N-
morpholinyl, -N-thiomorpholinyl, -(C=0)N(C+.zalkyl)z, -(N—Rt)SOZC1_3aIkyI
where R'is -H or -Cysalkyl, -(C=0)C1.zalkyl, -(8=(0)n)-C1.3alkyl where n'is 0,
1 or 2, -SO,N(C1.salkyl)s, -halo, -CF3, -OCF3, -COOH, and -COOC.galkyl.

In still further preferred embodiments, subjects are treated by administering a
compound or compounds selected from the group consisting of:
5-Amino-3-{1 -cyano-2-[3-methoxy—4-(2-nitro-4-trif|uoromethyl-phenoxy)-
phenyl]vinyl}-1-phenyl-1H-pyrazole-4-carbonitrile;
5-Amino-3-{1 -cyano-2-[4-(2-nitro-4-trif|uoromethyl-phenoxy)-phenyl]-vinyl}-1 -phenyl-
1H-pyrazole-4-carbonitrile;
5-Amino-3-{1 -cyano—2-[3-methoxy—4-(4-nitro-3-trif|uoromethyl-phenoxy)-phenyl]'—
vinyl}-1-phenyl-1H-pyrazole-4-carbonitrile;
5-Amino-3-{1-cya no-2-[4-(4-cyano-3-triﬂuoromethyl-phenoxy)-3-methoxy-phenyl]—
vinyl}-1-phenyl-1H-pyrazole-4-carbonitrile;
5-Amino-3-[1-cyano-2-(4-phenoxy-phenyl)-vinyl]-1 -phenyl-1H-pyrazole-4-

carbonitrile;

12



5- Am no- 3-[ 1- cyano- 2- (4- phenoxy- phenyl ) -vi nyl ] - 1- phenyl -1 H pyrazol e- 4-
carbonitrile; 12 WD 2006/ 019741 PCT/ US2005/ 024703

5- Ami no- 3wp2eaibamzy| oxy- 3- met hoxy- phenyl ) - 1- cyano- vi npCirAl2@semyh3 1

H pyrazol e- 4-carbonitrile; 2 Am i

210 t5 hl[ 3§ tl?ﬂ(()) %E?e(‘g %erQ.IZ)t/l(r)Qy -me hfow%rh%rrﬁ?/lt) hIy nrg)e\rlll?]w )1 rl))heennz)x 1HI gy(/ararz]ole-

4-[ 4- (%ég}%,ﬁné)xo 4H t hi azol - 5-yl i denenet hyI ) - 2- et hoxy- phenoxy] - 2-
trifluoronethyl-benzonitrile;

2- Ami no2-55\mm%&{%maibawﬁﬂéﬂmb@-ﬂ-ﬂiﬁuammeﬂamle@henﬂmmbnzyliﬁw,e]-trﬁam-m

et hoxy- 4 2-n itro-4-trifl uoronethyl -phenoxy)-benzyl idene]-th iazol id i
n e-2, 2% one; 5- [ 3- Met hoxy-4-(4-n itro-3-trifluoronethyl - phenoxy)-benzyl

i dene] - 4422 Arhid ol Nex@-44H-tHI 25y liﬁe[néﬂé%h?l)@-rﬂéﬂr Y- p Dy ]D
i n-5-ylidenenet hy I%QZ met hoxy- phenoxy] -2-tri fl uoronet hyl - "benzonitrile;

5- [ 3- Chirifrercsmelgyhbeyzonitite;n” i tr o- 4-tri f | uor onet hyl - phenoxy) - benzyl idene] -

| denel - g e-ARnos-gfeada e idbnel e BB L P Ty
i denenes{B4\etBoxpai@xitroleniiyyiordetnyi-pheies ylliderei2ieingoladthe-2net hyl

ester; 5-[4-(4-Methoxy-phenoxy)-benzylidene]-thiazol idine-2,4-dione;
{5-]3- MEPRBX Y- 4- (2-ni tro-4-trifl uoronet hyl - phenoxy) - benzyl i dene] - 2, 4- d

i oxo- té‘g? th{)ﬂahr‘(l% ﬁﬁ-?‘ﬂg&@ﬁ@k g%r}i(;t%lﬁla/))(%%@{/hd eﬁﬁh C 2ot 2% th

iazolid enene BeRzol e “adi d met hyl
est er; dione;

3-Butyl ~4-(2-nitro-4-tr h b -thi
B o bR e nes
S- [ 3- ( BpdA¥apitargohenoxy) - benzyl i dene] - t hi azol i di ne- 2, 4- di one;

2- [ 3- Met hoxy- 4- (2-n itro-4-trifluoromethyl - phenoxy)-benzyl i dene] - mal onon
i tril e;5-[3-Chloro-5-methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-

]2- Benzetﬂ%sztcj) Iéf%%l’é,a?diér?é;m hoxy-4-(2-nitro-4-trifl uoronethyl - phenoxy) - phenyl
5-[4-(2-Nitro-4-trifluoromethyl-phenoxy)-benzylidene]-thiazolidine-2,4-dione;
4-[4-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-2-methoxy-phenoxy]-2-trifluoromethyl-
benzoic acid methyl ester;
5-[4-(4-Methoxy-phenoxy)-benzylidene]-thiazolidine-2,4-dione;
{56-[3-Methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-2,4-dioxo-
thiazolidin-3-yl}-acetic acid ethyl ester;
4-[4-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-2-methoxy-phenoxy]-3-nitro-benzoic
acid methyl ester;
3-Butyl-5-[3-methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-thiazolidine-
2,4-dione;
5-(4-Phenoxy-benzylidene)-thiazolidine-2,4-dione;
5-[3-(3-Chloro-phenoxy)-benzylidene]-thiazolidine-2,4-dione;
2-[3-Methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-malononitrile;
2-Benzenesulfonyl-3-[3-methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-phenyl]-
acrylonitrile;
2-Cyano-3-[3-methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-phenyl]-acrylic acid
ethyl ester;
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acrylonitrile;

2- Cyano- 3-[ 3- net hoxy-4-(2-nitro-4-trifluoronethyl -phenoxy)-phenyl]-acrylic
acid et hybeatap74113 WO 2006/ 019741 PCT/ US2005/ 024703 PCT/US2005/024703
3-[3-Methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-phenyl]-2-thi ophen-2-yl -
acrylonitrile, 2-241 _ _ _

H Benz G--Wetmxydy2-nitm-parifkeenenigibv-ghenexy-ahaoyll-2thiophshed-Wy| - phenoxy) -
phenyl ] - lanitrile;

3-[ 3- N&ﬁ%‘&rﬂg’( 2-nitro-4-trifluoromet hyl - phenoxy) - phenyl ]-2-pyrid in-2-yl -
acr yl org-{1H-Benzaine azolyd-y3-3-B-mettuxyy42-htrord-trifluoromethyl-phenoxy)-

itro-4-trifluoraomet hyl - phenoxy)-phenyl]-acrylonitrile;
4, 4, 4- phenyliacalouitrieet hoxy- 4- (2-nitro-4-tri fl uor omet hyl - phenoxy) - benzyl i d

4 [e]:a @%E%Wfﬁ. TRt %:atpﬁ?%ioﬁzér{gﬂg‘?]heyqqu?{gﬂ8?(3{)1—-2_bpeyﬁig 2 dne] - 5- met hyl - 2-
phenyl -acyldnittilehyd ro- pyrazol - 3- one;

|5m[ 3;12'\/5[- g)ﬁ éj-::?t(jﬁ%-e-Er’}liettﬁgiyd-'i:[(ﬁ-infitlrcy-ﬂft(r)lﬂgér%étﬁ{lllgawoé(ryaxw-%HéX}l/li-ggr%(;ﬁi@ﬂé;h | oxo-
4- I[ g’b%%ﬁiﬁgr_‘lfgﬁg;&ﬂ[ﬁ-H%THO)N—M(QW&W&HHN&M%&HWWeﬁlﬁ@?—bbhﬂﬁm%he]i-‘l phenyl - 4H
2- [ 3- MdhiophgnL-ylRbuianedt, 3-diend;| uor onet hyl - phenoxy) - benzyl i dene] -i ndan-1, 3-d

i : -] 3- Met h ~4-(2-n . :

1o a- 1 Flelar B T SRR g rRRGRnS DI B L SRt gapheny-

i m dazad himydtoQyeazol-3-one;, . .
4-[4-(1, 3-Di'oxo-indan-2-yl i denenet hyl ) - 2- met hox¥- P en éydq,- 3-nitro-benzoic
acid @{%Metl@@%ﬂ-,(zn|tro-4-tr|ﬂuoromethyl-phenoxy)-ben ylldene]-2-thioxo-

3-Ethyl.- 5] 3-.net hoxy-4- (2-nitro-4-trifluoronethyl -phenoxy)-benzylidene] -2-t
hi oxo- 'Fﬁ?%i%'ﬁﬁd?% one;

5- [ 4- ( 4-Ehviitiooxd-fyrritrdantriiloronetBy Fptdrmxy)-benzylideteh8lpheryasbt-i di ne- 2, 4- d
i one;

5- [ 4- ( 3sPXare-8-H8izy| oxy) - 3- met hoxy- benzyl i dene] -t hi azol i di ne- 2, 4- di one;

o (4B e . be : . Irindl o o -

4 (2 By D e e e 1 st 1)

f ur t her5-{8-dfathoxd4 &aboodetniflapraatihykplseroy)beaaylisiens)-aphemil-2tibiaxey a

compound .Qr co unds sel ected fromthe group consisting of
5-[ 4- ( AmifRigiLa-one:

4-[4-(1,3-Dioxo-indan-2-ylidenemethyl)-2-methoxy-phenoxy]-3-nitro-benzoic acid
methyl ester;
3-Ethyl-5-[3-methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-2-thioxo-
thiazolidin-4-one;
5-[4-(2-Chloro-4-fluoro-benzyloxy)-3-methoxy-benzylidene]-thiazolidine-2,4-dione;
5-[4-(3-Fluoro-benzyloxy)-3-methoxy-benzylidene]-thiazolidine-2,4-dione;
5-(4-Benzyloxy-3-methoxy-benzylidene)-thiazolidine-2,4-dione; and
2-[4-(3-Fluoro-benzyloxy)-3-methoxy-benzylidene]-indan-1,3-dione.

In still further preferred embodiments, subjects are treated by administering a
compound or compounds selected from the group consisting of 5-[4-(2-chloro-4-
fluoro-benzyloxy)-3-methoxy-benzylidene]-thiazolidine-2,4-dione and 5-[4-(3-fluoro-

benzyloxy)-3-methoxy-benzylidene]-thiazolidine-2,4-dione.
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fl uor o- benzyl oxy) - 3- net hoxy- benzyl i dene] -t hi azol i di ne- 2, 4-di one and
5-14-(3-fluoro- benzyl oxy) - 3-net hoxy- benzyli dene] -t hi azol i di ne- 2, 4-di one.
14 WO 20080Qa&7/04474PCT/ US2005/ 024703  The phar maceuti cal pagarse@sosahzl in
the inventive method al so i nclude pharmaceutically acceptable salts,
prodrugs, and active netabolites of conpounds of Fornula (1) or (lIl). As
used her ei n Thehghareransuticalcageaiith gsefuhi thedryentviengethadealgadifvd® ein in

their open, non:limtin "al kyl i -

br ancheBeERaPR i PG PRIAT S & Oy and st ridtafiiRes 81 EoFRORRESC, 71
Exempl &y ornkid (1960URs i nclude nethyl (Me, which also nmay be structurally
depicted by /), ethyl (Et), n-propyl, isopropyl, butyl, |$ but.yl ,

_sech te))lityl, tﬁesrusthwequ,tttsg)t,err?%nﬂylu,d:rifsFﬂﬁénpwpfﬂﬁm aﬁ%H{SZ ,erﬁéﬁw,

i SO . A erm"a ene" r t i i -
or br aﬁh%'&%Bgﬂaéﬁggwtﬁgsgé%th havi ng ?‘/r om 1 tg irzsca?bgn :atzlgrrgnit nstLgl ont
chg| [lh Ef(_eEmrfg_l_ﬁﬁrmlt“la]/ldy@ner?‘sw:asstréigm odbraneheytchadn haéthgrtoeupdjav;img)pyl ene,
an e like. e term"al kenyl " r, t i - < i
Seny i g s e caate e afc st el PRRAILATS .
al keny - . , -

2- met h)}'Y %é@%%? ‘Z‘%@ Iblédﬁ{a@tgr%ggf le,%ﬂ%%% b?%eﬁ;ﬁ&? i)‘l'?]lg#(?%}?h@@g{()@ L’yblu"tyl’r efers to
a st r aiightiutylosetbatyd hed-loutyi (Ba), pgniyl, igopendylhtart-pgntyl rexyk isahexyl, @adbon

but - 2- yRg IR piedoymy pIkErRa T 2 SRt ot OO AA B ek e, he
term " afiflip hadt Cfrcg’ﬁelrﬁ) 12 cargEnseHR ihGhe @hafnuseseraplaBpliglarel groupsi c,

aromatic carboc (ring structure having ring atons that are all carbon)
havi ng in¢ludennsthylene, ethyiene, eriepylene ransgthellikeust rat i ve exanpl es of aryl

groups include he . follow ieties: i .

Phot er oar y1 ity e dpBits Tt ot by ARG e St &Ppaving

pol ycyGtdrf .2 @ Preaibenhebaisanthé ehain. NPusttativetalkenyi avoungs inchglegtrope2-sel ect ed
from carbon atons as well as nitrogen, oxygen, and sul fur heteroatons)

n .
havi ng @mbrhu-2-envlsbyies-200k 2omethyiproeTd-eryobsx@ramdsand the like.
The term “alkynyl” refers to a straight- or branched-chain alkynyl group having

from 2 to 12 carbon atoms in the chain. lllustrative alkynyl groups include prop-2-
ynyl, but-2-ynyl, but-3-ynyl, 2-methylbut-2-ynyl, hex-2-ynyl, and the like.

The term “aryl” (Ar) refers to a monocyclic, or fused or spiro polycyclic,
aromatic carbocycle (ring structure having ring atoms that are all carbon) having
from 3 to 12 ring atoms per ring. lllustrative examples of aryl groups include the

5o oot

OO , and the like.

The term “heteroaryl” (heteroAr) refers to a monocyclic, or fused or spiro

following moieties:

polycyclic, aromatic heterocycle (ring structure having ring atoms selected from
carbon atoms as well as nitrogen, oxygen, and sulfur heteroatoms) having from 3 to
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12 ring atons per ring. Illustrative exanples of aryl groups include the
followng noieties: NM\N NNIT NI SN -NNONN NSO ,ONJ[)2NJ/CC) '/

N N N NwNzoodM1®4N I i CNON \~ 0\/ M N S NN " andpchmaskeos®2470N The

term"cycloal kyl" refers to a saturated or partially saturated nonocycl i c

or fused or Spiro polycyclic, carbocycle having from(? rl at ons

per rifdg.ring aﬂomﬁ pelt i ﬁﬂdé’ﬁﬁ "&e@mééélﬁaﬁr}(‘ﬂmﬂp%dﬁu & f ol | owi ng

m)letl OItlezﬁ , o, cO, /'-b, DaoOCO , , 0 00 andthelike. C
?ﬁ R'%Yet erocycl oal kyI refers to a nonocyclic, or fused or Spiro

poI ycycl i C, r/ngN re t | SNsat ur g 0K part]j Nat urated and
has from 3 t 12|r|% riny selle H f om m;%nd N, 0, and S
het er oat ons. INstr\E%J;\Na ex het o pal OffPs i,nclude: 16

WO 2006/ 019741 PCT/ US 005/ 024703 0 O Q 00 O 0

& OCQY Q.Y
UQQ@EJQ O

S
\ N7 XY Xy SN
.l and the like.
N NP
S N

The term “cycloalkyl” refers to a saturated or partially saturated, monocyclic or
fused or spiro polycyclic, carbocycle having from 3 to 12 ring atoms per ring.

lllustrative examples of cycloalkyl groups include the following moieties:

;6 ;bco yel

A “heterocycloalky!l” refers to a monocyclic, or fused or spiro polycyclic, ring
structure that is saturated or partially saturated and has from 3 to 12 ring atoms per
ring selected from C atoms and N, O, and S heteroatoms. lllustrative examples of

heterocycloalkyl groups include:



~SS N SUNANNOOOI \-j I \'j,CS NNOO N(,0CNNNMNN O
OOCNQO, ONNSN?mIIIIIXIITIJ Oand the like. ' The term

"hal ogen"woepseaentts chl orine, fluorine, brom ne or iodiPae/UsTdws/or4nm

"hal 0" represents chioro, fluoro, brono or iodo. The term "substituted"
nmeans that the specified group or npiety bears one or nore substituents.

The termOunStq;b)s tute@ neand)that tlhe spe fled group bears no
substitu nts ter?{optlo Iy s stltu sthat t he specified
group i bsiN t ut’ed ch)y(})neca)r nor/e substituents. Each of

For mul a\ (| a 1) \ Ante ded to\represknt/ ngs having structures
depi cted by the structural forrrula as well as certaln variations or forns.

In parti®ul ar, oun ) of F ) or (\jl 1) ave asymetric centers
and t ere ore ex iln djf igq en | foyms/ Al optical isoners
and st | SO [q o,f Nnds of the reul Bi—Mind: m xtures thereof,
are considered within the scope of the formuDa. Wth respect to the

conpounds. of Ia $ theNl nventlon |nC(I)udes the use of a
racematfe, one [or en nt [ orre |c di astereoneric
forns, @ tEID th reg urt er qtalg ctpres depicted by
Formula (N°) or (N1) 'rrayNeX| 5t geo “e., cis and trans
i somers) or as tautoners. Addi t onal |y, Forrml a (l) isintended to

r epr esent hy@rates soI vates, apd polyrmrphs of such compounds, and

m xture N-hs:; a (I d ch also intended to represent
| sot opifcal | a eIe
, N , , and the like.

The term “halogen” represents chlorine, fluorine, bromine or iodine. The term
“halo” represents chloro, fluoro, bromo or iodo.

The term “substituted” means that the specified group or moiety bears one or
more substituents. The term "unsubstituted"” means that the specified group bears
no substituents. The term “optionally substituted” means that the specified group is
unsubstituted or substituted by one or more substituents.

Each of Formula (1) and (11) is intended to represent compounds having
structures depicted by the structural formula as well as certain variations or forms.
In particular, compounds of Formula (1) or () may have asymmetric centers and
therefore exist in different enantiomeric forms. All optical isomers and
stereoisomers of the compounds of the formula, and mixtures thereof, are
considered within the scope of the formula. With respect to the compounds of
Formula (1) or (1), the invention includes the use of a racemate, one or more
enantiomeric forms, one or more diastereomeric forms, or mixtures thereof.

Furthermore, certain structures depicted by Formula (1) or () may exist as
geometric isomers (i.e., cis and trans isomers) or as tautomers. Additionally,
Formula (1) is intended to represent hydrates, solvates, and polymorphs of such
compounds, and mixtures thereof.

Formula (1) and (Il) are each also intended to represent isotopically labeled

forms of the compounds. Isotopically labeled compounds have structures depicted
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forms of the conpounds. Isotopically | abel ed conmpounds have structures
depi cted 17 WD 2006/ 019741 PCT/ US2005/ 024703 by Formula (1) or (I1)
except thaD 200@019T41n0r e atons are replaced by an at om haeirng200a0240®m
mass or mass nunber different fromthe atom c nass or mass nunber wusually
found in nature. Exanples of isotopes that can be incorporated into
conpoubyFarmuldd) on(braicent that bnaerinsoteopessoarenElasgerby @2 2B haying ogen,

oxygen, hosphor ous, fl uori | or i 3C, 140,
Tsk 180, A9GTE 168 B spare;BUBs MG Bkt aAUAR AReS Py mifrs hfber

i sot opiygahllyfdudeahrRiureo pamngies of iddiepedites eah benneotdovatedfinto exanpl e

t hose into which radi oactive i1sotopes such as 11C, anpd 14C are

3H,
i ncor pepatRNdaras the éTventipR influde oteRAseT dEOgeRGAEDEN SFPYRT - BTY988says.
Tritia | . n-.1 | ,£2 O opestoaf e8par’y e arl y
pr ef erlt‘jg'gsélg?'%yﬁeﬁ@”rggagré&gb Bg'ﬂgbgl#é ?%nHéﬁ’ d(e:t’ fg%’aglel i ?{/ Clpi’urpﬁe}'%’
subst i 83p i%8g, Wirt Bnb i, esspestivelpesVasoushisatopicallydabelied corappundy ofrtae af f or d
certain therapeutic advantages resulti from greater netabolig st@bility,
for ex®fptantim@niiogetpriaxa ® thege infq Y"E%‘rmp@ﬂ?&ﬁ '%_fggaﬁ%su?’_ gui wen@gt s.
| sot opigal iy ér@?ﬁ%@ﬁo%ﬁ@,ﬁ%ﬁﬂ%éﬁl iy Qi Pzglﬁt‘%@trélé ’[FSQ%J?} digiMEMdrPas sHys

prodrugs thereo be Rrep y carrying out the procédures
di scl ogeitiatéch(iehe’Hyamenearbon-1idn(i.ehe “@xiantiipes aredastiearnprefaged detihelied

L T el A AR BT L gt 1
phar m&%ﬂi{w ia%"éé#eﬁ&tﬁﬁ&é?%@iﬁn%%l fforafcdrin tHEoaPOUITadVAREgSE Rdsetineyfréar mul a

(1) or ). A "pharnaceutically acceptable salt”" is intended to nean a
sal t ofgreater esetabolit stabliitys dorogxampeleripeeaged éprivediriitife sy retusad fasqads t hat

I's not toxic, bjologically, intolerabl r ' | '

undesi Fﬁ%‘r“é‘?mﬁptﬁ e'?&@ '%Hﬁ.l%&%ﬁ@%q%{,‘dg@éfg? @grgeazgﬂhg @?éﬁ%@égdt hat are
phar mgpb@gigeahbiedt tha YeneralRitsk propardd By foarryrenoutthe wrbtedures disstosesl of
patients wTthout undue toxicity, irritation, or allergjc [)es nse, A
conpouni thg selemas gr in the %amrpl6§s?@§spr§p§[ﬁt'pin§idéﬁ;@r'l;)e(i@f%lﬂ% éﬁﬁgﬁ’gtugng
sufficientl ' I : |

zccor dit Ry Sal IS EpicSliy BBEld dREBnblor o MICRASLN pUBRd RA%ent

i nor gani ¢ anthepingeniion aclutis dlso bharmaceitmalipaeoeptabld saltcafdpeabl e sal t .

bi sl t AesiosrPpERSered by Forauia phoslart bRy i By aerouatel o o
o 9o O FIERISPUSHRE SEARGIETRIACH orULERN SRR ltsrien o om des.
f or mat e‘écrmula (1) that is not toxic, biolégically intolerable, or otKerwise ’biologi)c/ally ’
undesirable. Preferred pharmaceutically acceptable salts are those that are
pharmacologically effective and suitable for contact with the tissues of patients
without undue toxicity, irritation, or allergic response. A compound of Formula (1)
may possess a sufficiently acidic group, a sufficiently basic group, or both types of
functional groups, and accordingly react with a number of inorganic or organic
bases, and inorganic and organic acids, to form a pharmaceutically acceptable salt.
Exemplary pharmaceutically acceptable salts include sulfates, pyrosulfates,
bisulfates, sulfites, bisulfites, phosphates, monohydrogenphosphates,
dihydrogenphosphates, metaphosphates, pyrophosphates, chlorides, bromides,
iodides, acetates, propionates, decanoates, caprylates, acrylates, formates,
isobutyrates, caproates, heptanoates, propiolates, oxalates, malonates, succinates,

suberates, sebacates, fumarates, maleates, butyne-1,4-dioates, hexyne-1 ,6-dioates,
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| sobutyrates, caproates, heptanoates, propiolates, oxal ates, nal onates,
succi nates, suberates, sebacates, fumarates, nal eates, butyne-1, 4-di oates,
hexyne- 1,Wodn@aties1 18 WO 2006/ 019741 PCT/ US2005/ 024703 pChvarsz@atnes 3

chl orobenzoat es, nethyl benzoates, dinitrobenzoates, hydroxybenzoates,

met hoxybenzoat es, phthal ates, sul fonat es, xylenesul fonat es, phenyl acet at es,
phenyl [reopoatest elslprqhmlatﬂﬂ, ymeathﬁlbenmateax disitrabgezasies, hydWMfP%&%ﬂﬁﬁ@% at es,

I | at t.art t

apht hatReereR e A o SRS SR BRRRES bR Raes s 11 the
CO”DOU'MeﬁylpFéﬁlﬁﬂét@s( bhe@ylbltytates Smﬁaﬂ@a@ﬁactétbe pagdroxgbptysateaceut i cal |y
acceptabl e’ salt nmay be prepared by any suitable nethod available in the

art, f @lyCOéaiaﬁﬁBétratﬁﬁe@@Hﬁﬁe siifariates, msap#RRY Wn?F?%HaPﬁH}aé%ﬁﬁ ¢~ acid, such
as hydrgﬁghgtre hossﬁlhgler@@ an%egtﬁ@d ﬂ,l,el(n?glétggl c acid, sulfamc aci d

nitric phoric 2 or with an organic acid, such
as acetic adithe qrepolratef Fornaulad|) qmr(b)nlsa':nbase atbeaﬂ,es:reéazhlad:maceut}callact iC

acid, ascorbic acid, nmleic aci h drox cid |se | c aci d,
succi niascapiagle salf a}aycb%erecpar%fm #Qﬂﬂaﬁ"%{@b&e np e d,

oxal i c g Qhﬂjle gclré(eﬁmérﬁ offh reé@aﬁé%tﬁaﬁﬁi&gaﬁb%c‘i‘d agicH: asﬂ%}dﬂ)éhlérl@m d,

| auric ac ranosi acl such gl ucuroni c acid or galacturonlc
acid, mldalkgtldeetirrpdnomyld 8Uifld’,IC acid hsuifamiaratid,iitrigaald, phaspheriaectd and

o omat tee Bpcor @i AR AS0RRR 2bic. SN a8 apsRERRl, s Bilkefe Bl PR Gy o "

acid, g 'sfté’él"ic?aéie' Bcti€ 'é@f@i ASchdi ytig Uit eciis hddraxyniatdigeiekiul f oni ¢
aci d, netHanesulfonic acid or eth hanesul f oni ¢ aC|d or the like, If the

corrpounsbtbfonliioacidl auoqur)lc(amct Ivalericsacigh faeiadic agid fBéEﬁ”ﬂCeGC'ﬁh@YrHﬁ@eﬁﬁ'qLcal |y

[ et menerc, AP ach SRR ?ﬁ%ao”%igfc‘égf PR B E leud CagB BTN ac an

am ne (Rfhmhedidy Iac&ﬁ%@ﬁaismlgtumﬂrdaddb)‘gamtla‘ohfd acmmrablmmdnmomp or
al kal i ne earth met al hP{dI‘OXI de, or, the like. Illustratiy npl es of

sui t ablasidauck aSnmland@ agdnfslérl%a¢lfi§ra@itw‘eaclfir%an?sm?ﬁ&"ﬁ&iue 3Ssych as
gl ycine @%gtlcar taﬂ'{m&'daan%méﬂ@ta%ﬁi s'abﬁaars%é?%ﬁ:samdf)@ mary,

secondal mnés, and cycli¢ am nes, such as benzyl am nes,
pyrrol Iabem@beplz@eraaih! oecmman'p@abndne &lednpn apmd,awqineas @:mdylswifrrrgraac@ Palts

copper obieRESUBMART an PR RS S TR S P SE PO BIBe to

treatment mat hpds,RPBLRY bf BoRNARIRCSHU(I) 2 ¥cid, the desired pharmaceutlcally
acceptable salt may be prepared by any suitable method, for example, treatment of
the free acid with an inorganic or organic base, such as an amine (primary,
secondary or tertiary), an alkali metal hydroxide or alkaline earth metal hydroxide, or
the like. lllustrative examples of suitable salts include organic salts derived from
amino acids, such as glycine and arginine, ammonia, carbonates, bicarbonates,
primary, secondary, and tertiary amines, and cyclic amines, such as benzylamines,
pyrrolidines, piperidine, morpholine and piperazine, and inorganic salts derived from
sodium, calcium, potassium, magnesium, manganese, iron, copper, zinc, aluminum
and lithium.

The invention also relates to treatment methods employing pharmaceutically

acceptable prodrugs of the compounds represented by Formula (I) and (Il). The
term "prodrug" means a precursor of a compound of the specified formula that,

following administration to a subject, yields the compound in vivo via a chemical or
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accept abl e prodrugs of the conpounds represented by Formula (1) and (I1).
The term "prodrug" neans a precursor of a conpound of the specified
fornmul a twetpos/figtshiowi ng admi ni stration to a subject, yipelrds2e0sm24703pound
in vivo via a chem cal or 19 WD 2006/ 019741 PCT/ US2005/ 024703
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het er ocycl o het eroaryl ring noieties having from1l to 3 heteroatons
wher e asodemasmeoaene@y&musﬂohrne)gmﬁvdtroIbetasal@mm GemIRPREEingpEtydieacidd from

3 Exenpl
ot or s g ot R TatnERuheCordliing hE ladBldind BUNGHE RaTbl @ g
pheny! (C1_6ahditidn@sysssof foafeis pryass @foﬁuceddoud%tamé])ﬂy drhvetizingPr odr ugs

may al so be prepared by derivatizing free hydroxy groups n roups
i ncl udifree pamoxycarpHas & strysivsgmat Eoré%lﬂlér(ls) or (d) ﬁ%ﬁﬁyﬂ%%aﬁwleé?g% and

but 11 nach e TORE, A METERAEHS el FAT g e SHEMEarpResT,
ger i Vatér\/c%eél‘fnc{a}{}d?l{{&y 6@"1?1) ?rmnﬁsngelu?wmsmniyiéehrmbIm@dr ag§- memzbem?t e
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least one is a nitrogen atom. Preferred amides are derived from ammonia, C4.zalkyl

primary amines, and di(C+.;alkyl)amines. Exemplary esters of the invention include
C1.7alkyl, Csycarbocyclyl, phenyl, and phenyl(C1.salkyl) esters. Preferred esters
include methyl esters. Prodrugs may also be prepared by derivatizing free hydroxy
groups using groups including hemisuccinates, phosphate esters,
dimethylaminoacetates, and phosphoryloxymethyloxycarbonyls, following
procedures such as those outlined in Advanced Drug Delivery Reviews, 1996, 19,
115. Carbamate derivatives of hydroxy and amino groups also yield prodrugs.
Carbonate derivatives, sulfonate esters and sulfate esters of hydroxy groups also
provide prodrugs. Derivatization of hydroxy groups as (acyloxy)methyl and
(acyloxy)ethyl ethers, wherein the acyl group may be an alkyl ester, optionally
substituted with one or more ether, amine or carboxylic acid functionalities, or where
the acyl group is-an amino acid ester as described above, are also encompassed.

Prodrugs of this type may be prepared as described in J. Med. Chem. 1996, 39, 10.
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(acyl oxy)ethyl ethers, wherein the acyl group may be an al kyl ester,
optionally substituted with one or nore ether, am ne or carboxylic acid
functi onavotp@m19m where the acyl group is an am no aeCcH/Us:608/024783
descri bed above, are al so enconpassed. Prodrugs of this type may be
prepared as described in J. Med. Chem 1996, 39, 10. 20 WO 2006/0 9741
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rel ate tor al pha nodulators in the nethods of the jnvention,

Prefer rAaIpllagmm of Brcuirﬁgﬂ BF%Dégl@ﬁlaitdsDeVI?l@p@T@@ﬁﬂgroﬂﬁga%@ L@rsanial &-ne
inventiv t hods t preventlon of bone-rel ated di sease,
br east © C@aﬂ%%'?”%o(gé d%??d%\%@g’hﬁsn1 sponsi ve to estrogen therapy), and
obesity. Thume ¢hepblindspsitetentat tggecbmlar(le) anslg(tl) badttheiat subj ect s

di agnosed with or sufferl ng froma disorder or co?g)l tion, medi at(ﬁd t hr ough

ERE_— a atharmacputicalyragcgpiaple seife RhasmereHicalyRaceREDIQBRRAHEE T hg to a
t
et SR BRE G AP e IR s i pRdchl el

i ncrea y  of roug ase of the stabilization
of the grecgphdras dtodearmidted eadeptor aIphaenmdMgtbram thecmetiwdsi of the i nt ended

Sub] cotNY@TIoN, RSRT PRSEORS UPHERRThg P RE R L 1F AEeDIS WEYRR M I Bane i ¢
t hr ough, PRtNeahbfd R for the treatment or prevention of bone-related disease, breast
cancer (e.g., diagnosed as unresponsive to estrogen therapy), and obesity.

Thus, the pharmaceutical agents are used to treat subjects diagnosed with or
suffering from a disorder or condition mediated through ERR-a activity. Preferably,
the treatment comprises administering to a subject an effective amount to treat the
disorder or condition by increasing the activity of ERR- a through an increase of the
stabilization of the receptor. The term "treat" or "treating” as used herein is intended
to refer to administration of an agent or composition of the invention to a subject for
the purpose of effecting a therapeutic or prophylactic benefit through modulation of
ERR-a activity. Treating includes reversing, ameliorating, alleviating, inhibiting the
progress of, lessening the severity of, or preventing a disorder or condition, or one or
more symptoms of such disorder or condition. The term "subject" refers to a

mammalian patient, such as a human.
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ERR-a activity. Treating includes reversing, aneliorating, alleviating,
inhibiting the progress of, lessening the severity of, or preventing a
di sorder wo 20mu1914i10n, or one or nore synptons of suchpdiraseasn2403
condition. The term "subject” refers to a nanmalian patient such as a
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Effective amounts or doses of the agents of the present invention may be
ascertained by routine methods such as modeling, dose escalation studies or clinical
trials, and by taking into consideration routine factors, e.g., the mode or route of
administration or drug delivery, the pharmacokinetics of the agent, the severity and
course of the disorder or condition, the subject's previous or ongoing therapy, the
subject's health status and response to drugs, and the judgment of the treating
physician. An exemplary dose is in the range of from about 0.001 to about 200 mg
per kg of subject's body weight per day, preferably about 0.05 to 100 mg/kg/day, or
about 1 to 35 mg/kg/day, in single or divided dosage units (e.g., BID, TID, QID). For
a 70-kg human, an illustrative dosage amount is from about 0.05 to about 7 g/day, or
about 0.2 to about 2.5 g/day.

Once improvement of the patient's conditions has occurred, the dose may be

adjusted for preventative or maintenance treatment. For example, the dosage or the
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about 1 to 35 ng/kg/day, in single or divided dosage units (e.g., BID, TID,
QD). For a 70-kg human, an illustrative dosage anmount is from about 0.05
t o about wogbazi974eor about 0.2 to about 2.5 g/day. Oncecirrgseasemsnt of the
patient's conditions has occurred, the dose may be adjusted for
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Delivery forms of the pharmaceutical compositions containing one or more
dosage units of the pharmaceutical agents may be prepared using suitable
pharmaceutical excipients and compounding techniques known to those skilled in
the art. The compositions may be administered in the inventive methods by oral,
parenteral, rectal, topical, or ocular routes or by inhalation.

The preparation may be in the form of tablets, capsules, sachets, dragees,
powders, granules, lozenges, powders for reconstitution, liquid preparations, or
suppositories. Preferably, the compositions are formulated for intravenous infusion,
topical administration, or oral administration.

For oral administration, the compounds of the invention can be provided in
the form of tablets or capsules, or as a solution, emulsion, or suspension. To
prepare the oral compositions, the agents may be formulated to yield a dosage of,
e.g., from about 0.05 to about 50 mg/kg daily, or from about 0.05 to about 20 mg/kg
daily, or from about 0.1 to about 10 mg/kg daily.
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topical adm nistration, or oral adm nistration. For oral adm nistration,
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Liquids for oral administration may be in the form of suspensions, solutions,
emulsions or syrups or may be presented as a dry product for reconstitution with
water or other suitable vehicle before use. Such liquid compositions may optionally
contain: pharmaceutically-acceptable excipients such as suspending agents (for
example, sorbitol, methyl cellulose, sodium alginate, gelatin, hydroxyethylicellulose,
carboxymethylcellulose, aluminum stearate gel and the like); non-aqueous vehicles,
e.g., oil (for example, almond oil or fractionated coconut oil), propylene glycol, ethyl
alcohol or water; preservatives (for example, methyl or propyl p-hydroxybenzoate or
sorbic acid); wetting agents such as lecithin; and, if desired, flavoring or coloring
agents.

The agents of this invention may also be administered by non-oral routes.
For example, the compositions may be formulated for rectal administration as a

suppository. For parenteral use, including intravenous, intramuscular,
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e.g., oil (for exanple, alnond oil or fractionated coconut oil), propylene
glycol, ethyl alcohol or water; preservatives (for exanple, nethyl or
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Exemplary agents useful in methods of the invention will now be described by
reference to the illustrative synthetic schemes for their general preparation below
and the specific examples that follow. For the sake of brevity, the disclosures of the

references cited below are herein incorporated by reference.

Scheme 1
R3 R
R! HZ K,COs R\~ Z
Y Y
DMF
g2 R CHO R R CHO
() (V),Z=Oor$ V)

Aldehydes (V) where Z is O or S may be prepared by treatment of an aryl
fluoride (l1) with a phenol or thiol (IV), in the presence of a suitable base such as
potassium carbonate or potassium tert-butoxide, in a polar, aprotic solvent such as
DMF. The reaction may require heating to a temperature between about 50 °C and
about 100 °C. Aldehydes of formula (V) may then be transformed into compounds
of Formula (1) as described in Schemes A and B below.

Scheme 2
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RR4 CHO R2/ R4 CHO (I1l) (1V),Z=0ors (V) Al dehydes (V) where Zis 0 or S
may be prepared by treatnent of an aryl fluoride (I11l1) with a phenol or

thi ol (1Mo 2006/t1bm1pr esence of a suitable base such as ppotEms@som7oar bonat e
or potassiumtert-butoxide, in a polar, aprotic solvent such as DW. The
reaction may require heating to a tenperature between about 50 C and about
100 C. Al dehydes of formula ( may then be transforned i m conpounds of

Formul a (1) asRdescribed i emes A &r@buBingel owr! Schene 25 WD
2006/ 019741 PCT\%\\J\E/OOSIQZ47 R3 R2AGIX 1) Oog\p]\r g 1) Acid R4 ;
RR2 R4 CHO (VI}..AZ = NHgr ) CVITT ) Am p 4 VI) can be
coupl ed with Buitably protected Renzene deri vafi ves ENI 1), V\Eg e Xis

brom de, chlonizienHiopdRele, trvii)l ate, or the |ike. Pallggium catalysts such

as Pd(QAc)2 or Pd2(dba)3, or copper catalysts such as CQu(l)l or CuQAc, may
be used. OptArpmels ciddintiled¥ ) carl beleosi2GUEth bty pratééted, bataphe and Bl NAP

h ' ' . '
o otver SRS paespbinee 0 okl ety so el te 1S eTe T
mld %%‘t%y&s.cs%@q'ésuﬂ@@%@)ﬁ‘%? gd%'a 0 'o‘r'%ﬂﬁ?éz‘rI ERBlystsPSich adiBu(l)iosr

canphorsul'foni c aci resul'ti ng benzal dehydés of formula (VIiIl) may be
t rﬁnsf Cu@Acj may beongrsl n@ptional ddslitiuesan¢luyie £e6CH NgQtBusKhResdppfand B.

S

(|Cv)e ?Eggnglz%l@%P%r P%Jr cﬂ%la@ﬁ%%ho%%ﬁ%ezs. %AnR egélm%lar{? sgﬂ/egt_'% tEﬁFen%A' 'l'heCHo (1X)

aldehyde protecting group, here shown as an acetal, may be removed under mild

acidic conditions, such as p-toluenesulfonic acid, HCI, or camphorsulfonic acid. The
resulting benzaldehydes of formula (VIII) may be transformed into compounds of

formula (1) according to Schemes A and B.

Scheme 3
3 1
Do+ 0 e
_ OH > R
R*” 4 THF
R CHO R* CHO
(IX) (IV),Z=0or$S (X)

Intermediate aldehydes of formula (X) may be prepared by Mitsunobu
reaction between a suitably substituted benzyl alcohol (IX) and the aldehyde (V).
Exemplary Mitsunobu conditions include triphenylphosphine and a dialkyl
azodicarboxylate derivative such as diethyl or diisopropyl azodicarboxylate. A
suitable solvent is THF. Aldehydes (X) may then be transformed into compounds of

formula (1) as described in Schemes A and B.

Scheme 4
3 1

1 R Ri\e
R\ X 7 1) reductive [X | R®

ﬂ:j\ N amination R2>\ Z
2 AL

R CHO R4 0] 2) acid R4 cHO
5
(X1) (X1}, Z = NH or NR® (X1t

Aldehydes of formula (XI) may be converted into aldehydes of formula (XIII)
by reaction with a suitably protected aniline (XII). Effective reducing agents include
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I nt er nedi at e al dehydes of forrmula (X) may be prepared by M tsunobu

reacti on between a suitably substituted benzyl alcohol (1X) and the

al dehyde wo\%os/o18enpl ary Mt sunobu condi ti ons incl ude tcirpisesvglopirosphi ne
and a dial kyl azodi carboxyl ate derivative such as diethyl or diisopropyl
azodi car bOX)éI ate. A suitable solvent is THF. Al dehydes (X), nmay then be

t r ansf diagl

Hat DlaBbhpeuNas0HE):BHbr Naditives inclidegeinsraer FavVisaRRsUA and B.

Schere 4 16 By @9}, ggﬁﬁ.agg@%l%ﬁgﬁgg Hc!@ ‘Lﬁﬁi‘%ﬂm&_g{é(iﬁ% -1 R\

Ql dehy dsideloydd pﬂr’?ﬁetttmg(gfbhlpnnay treercbavembeed Betdesatibedijrd8shermefr nul a (X1 11)
y reaction with a sujt praotected anjline (Xl I). Effective, reducin
agent s AAehydRs szf@rwazéaﬁy W%CW@ZU%’S?‘U%E?B%“ &%@%ﬂ (aNaBH4, o?

Na( mc)gf%'a&ié\gq%@d‘%ﬁ]é Adrygled mineral or Lewis acids such as acetic acid,
HCl, or Zn :

uitable solvents include THE and tol uene. The al dehyde

protecting group nmay then be renové&themedBscri bed in Schene 2. Al dehydes

of formula (XLJ1) may be converted into conpounds of fornula (1) according

to Schenme A oRy Scheme A RL Rl R3 R3 25 RRON2~ ZRp;):: Rn | CN CHO
R6 (XV), n O[R6 F arondfic group or Sll\z) R5 zl'ﬁi - el eBtron-wi t hdraw ng
group Referrr'k @A, al deR f fo (X¥y may be

t ransf or ned
Al dehydes

I
into con'bo of fermuta—{+» whérein RO"i as shown.
CHO RE
((>><<I\\//))' : :,? R® = aromatic group or ), R%is -CN

electron-withdrawing group

Referring to Scheme A, aldehydes of formula (XIV) or (XV) may be

transformed into compounds of formula (I) wherein R®is —CN as shown. Aldehydes

(XIV) or (XV) are treated with an acetonitrile derivative, suitably substituted with R®

wherein R® is an activating group such as an aromatic or electron-withdrawing group.

The reaction is performed with the addition of a mild amine base, such as

ammonium acetate or triethylamine, or with a hydroxide base, such as potassium

hydroxide, in a solvent such as toluene or ethanol. The reaction may be performed

at temperatures between about 0 °C and about 100 °C.

Scheme B
1 1
R@LM L T, F
AN L RA_R® N2
R2” N \©\ ~N~ R2” RS
- n
Yz
(XIV),n =0 CHO ) ] i RS
(XV),n=1 (), R” and R form cyclic system

Referring to Scheme B, aldehydes of formula (XIV) or (XV) may be reacted

with compounds in which R® and R® are taken together with the methylene group

shown to form a 5-9 membered heterocycloalkyl or cycloalkyl moiety. The

methylene group becomes the carbon of attachment for the ring system in the

products of Formula (1). The reaction is performed in the presence of a suitable

base such as ammonium acetate or sodium acetate, in a solvent such as acetonitrile

or water, and at temperatures from about room temperature to about 100 °C.
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(XI'V) or (XV) are treated with an acetonitrile derivative, suitably

substituted with R6 wherein R6 is an activating group such as an aromatic
or el ect rwo2mcihgr4awi Nng group. The reaction is performedTwistévsiobzoaddi ti on
of a mld am ne base, such as anmonium acetate or triethylamne, or with a
hydr oxi de base, such as potassium hydroxide, in a solvent such as toluene
or ethanol . Bmfeallowmﬁherabm S@élemﬁsf iihereuting adapptioasuihesfolewingen about 0

C and about 100 C. RJRR2 [/ n

R R )QPW ourpds raay preRar_ed ?ﬁ@éog—?ﬁﬁ%n@ﬁr&nﬁc I|rbc%sy >m  Ref erri ng

to Sc hfb'éﬂz%dé‘ié]’-@ﬂi‘iﬁﬂ@i&ilﬁé 2f416mﬁea4([XL(V)3 @roxcmwhaﬁagtymrma@thgn -2-wi t h

conpounds in which R5 and are taken loget her w.t ? menp,%t‘k l[]e group
RGO ¥

shown teethexynphepoxry] r%tfﬁbwé@rnﬁ&yéb@ay@rmtm kSr4-¢- '\E%ﬁofé' y. The

t hyl t . h t th
or oduct CoPELPRaRS 2 e G RRRBI A4 BROTE R Mo R C RIS G 2 1
sui t abltephéage Sldd’fydaﬁ-p&mmMuyM&aetrm:tleyl))phembty}@-tuxﬂebsc!methyh a sol vent
i AU R SO p%éﬁﬁ& RSB asres By
foll Owtﬁfﬂjérgﬁeg RAMSEBOREAES gn%mglllbsrtﬁfv'w Pe Rhﬁﬁé-qf@anbhﬁph@h OY¥Ng

conpounds may prepar ed: -trifluoronet hyl - phenoxy) -
benzyl ipyesm]l-3 yi)-azayalndl-meylpzmdﬂhom-phenoxy} -2-trifluoromethyl-benzoic acid

fret ﬁoﬁ“%ﬁ‘&%é}% 'i}ﬂ@& %{Tﬁ %ene”gfi%g{_gﬁﬁlthﬁpgme’chyl) 2-methoxy-phenoxy]-

o>- [ 4- (@”Nﬂbbﬂjrﬁeﬂfyl BéHﬂSl@%khMbthyl ester; 4-[4-(1,3- DIOXO indan-2-ylidenemethyl)-
phenoxy) - benzyl i déne] - 2-t hi oxo-i m dazol i di n- 4-0

4-[ 2- M- m@tlyow-pmemﬁ;wﬂ@fm’gotbmzmc acid methyl ester 4 ['2 Methoxy-4-(5-oxo-1-

penzon ANV E2 K AR A TRt BRB b RGO henoxy | - 2
trifl uqmzehhmb QimZ(mccmam d-fm?dsl}bbnz)%lbw) benzylidene]-indan-1,3-dione; 3-
4-{ 4-[ 2- (5- Am no- 4- cyano- 1- phenyl - 1

pyr azoICS@J@kI\@XYiZde%m@”WM;ﬂI Z'Q'irﬁe‘l'%‘i&@f 9%‘@%&?}‘999%}(%‘??%}'6%? Ryl - benzoi ¢

aci d t A

4-1 4-( gﬁ E%lglr'%ﬁ%-%%(g-'%ﬁ’t% 3a|\z/lgf |2dgﬁreongt ?r_o En eth¥ll{aohxe>|;| o[))(Kenoxy]
2- tri f Inepizghadrie)malenoacid aimtdylr&ﬂtévylandsﬁt-m (2 Cyano-3-ox0-3-phenyl-
-1 1prgpgw)%(% rlngt %?(y-zp elnlogjq?]nf m% \66?12010 acid methyl ester.

The following specific examples are provided to further illustrate the invention.
Examples

Chemistry:
In obtaining the characterization data described in the examples below, the

following analytical protocols were followed as indicated.
Protocol for Preparative Reversed-Phase HPLC

Waters® instrument

Column: Waters Xterra C-18, 5 um, 19x50 mm
Flow rate: 30 mL/min

Detection: A =254 nm

Gradient (acetonitrile/water, 0.1% formic acid)
1) 0.0 min 5% acetonitrile/95% water
2) 8.0 min 100% acetonitrile
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2- met hoxy- phenoxy] - 3-ni tro-benzoic acid nethyl ester;

4-[ 2- Met hoxy- 4- ( 5- oxo- 1-

phenyl - 2-wbi2eosorpTditdazol i di n-4-yl i denemet hyl ) - phenoxy] - Bctrrniskéosoeanet hyl -
benzonitril e;

2-[4-(2-Chl oro-4-fluoro-benzyl oxy) - benzlgél i dene] -i ndan-1, 3-di one; 3-

Cyhcl ohexyl - 5- [ 3- net hoxy- Mﬂ_ﬁlﬁﬁl&bﬂw toC 7. - phenoxy) - benzyl i dene] -
t hi azolai:.d J0e- -dione; 2-[3-Methoxy-4-(2-nitro-4-trifluoronethyl

- phenoxsy%'&a{?gﬁz'y?tﬁ]dﬂ%g?- mal onic acid diethyl ester; and

4- [ 4- ( =EMAe-BriteetoR JHIEBRIHT B ® pen3x5D-rAnmet hoxy- phenoxy] - 3- ni t r o- benzoi ¢
acid nethyl ester. The follow ng specific exanples are provided to further
i |1 ust rRAew rgtes 2AV8RMMIBN.  Exanpl es Chenistry: In obtaining the

h oL Y . el ¢ .
Cnal vt 105EER0 SRk TSNS oHRBAE Pl MONSIe GRSy Iés SPRRIOMISRE
Rever sa@rdoastdatBtoitrildavates,(0.1 % mifluoroasetic@eid)m: Waters Xterra C- 18, 5 m

19x50 nm Flow rate: 30 /mn tection: a, = 254 nm G adi ent
(acet oni)t ri 1G&PRINer d).-i%/@?‘?}?ﬂi%eggé-%q% WE%To 0 nmin 5% acetonitril e/ 95%

wat er ) 8.Ddomhin 100%@p: dritrilee 28 WO 2006/ 019741 PCT/ US2005/ 024703
Pr ot oco%% for 9&1@ (Reversé?ﬁe%}lasel) Shi madzu i nstrunment Col um: Princeton

SPHER HTS, 5 pm 3x50 mm Flow rate: 2.2 nL/mn Detection: Sedex 75 ELS
coupled to Finni

A I ! ; G adi o
coupt 6., oL B30 50e R SEHRRTH R B DRGSO S A Bt
acet oni 15| B Qhe) BosRkBlor rEyalve MBdesIMdrsRs@ni trile Mass spectra were

obtai ned on a Finnigan AQA using el ectrospray ionization ESI) in either

positive or MéGaspediraweesoblainatior at\bariamiRdep¥&R-300w (20GMtned on a
Vari an srb%%?rlom%eRr'. 3"‘lglg“i’é':‘fcgrﬁ%)aq Mﬁé 'H NMR data below is: chemical shift in ppm down
field of the tetramethylsilane reference (multiplicity, coupling constant J in Hz,
integration).
Where solutions are “concentrated” they are generally concentrated under

reduced pressure using a rotary evaporator.

Preparation (a).
NO, OMe

F3C CHO

3-Methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy) benzaldehyde.

To a solution of vanillin (1.1 g, 7.7 mmol) and 4-fluoro-3-nitro-benzotrifluoride (0.85
mL, 6.0 mmol) in DMF (10 mL) was added K2CQ3 (1.70 g, 12.46 mmol) at ambient
temperature (rt). The mixture was heated to 80 °C and stirred for 12 h. The mixture
was concentrated and the residue was diluted with ethyl acetate (EtOAc). The
suspension was washed sequentially with water, brine, dried with Na>SQO;, and
concentrated to yield a pale yellow liquid, which solidified after standing at rt. After
triturating with Et,O-hexanes (1:3) the solid product was filtered and dried under

reduced pressure (1.7 g, 83%).
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spectronmeter. The format of the 1H NVR data below is: chem cal shift in ppm
down field of the tetranethylsilane reference (nmultiplicity, coupling

const ant Woi2noei9741i nt egrati on). Where sol uti ons are "cearasteanedost hey
are generally concentrated under reduced pressure using a rotary
evaporator. Preparation (a). NO2 O ~ O~ F3C 1| / CHO

3- Met hdXAMRLE thi tro-4-trifl uor omet hyl - phenoxy) benzal dehyde. To a sol ution
of vanillin (4.1 g,oMe? Mml) and 4-fluoro-3-nitro-benzotrifluoride (0.85
nL, 6.0 nmol ?6 D 10 m-) was added K2CO3 (1.70 g, 12.46 mol) at

anbient t aty (rt NThe m xture was heated to 80 C and stirred for
12 h. The ure ancant r and the residue was diluted with ethyl
acet at é'3CEt OAc). The SuspénsiNo washed sequentially with water, brine,

dried with Na2SO4, and Q lﬁHra ed to yield a pale yellow |iquid, which
solidified after standlﬂ\gC i't.2 After triturating with Et20-hexanes (1:3)

8309 .25 b 3006 BYOTAL %&ﬁ?‘ﬁ%ﬁ S o TR R e R PR AP
I o o] N -NEehA21 H-pyrazole-4-carbonitrile.
2-[ 3- h -4 - ph
I ] Vi nyl’%‘%’%ﬁﬂéﬁmmthﬁbgg%?%xé) IS ?@o’%‘ﬁql Wt@rslaﬂrqﬁ 38%%0 %{MRFE%X;Z:J a'? gy
(0. 16 gnethdky gﬁ? hlt;\@a@-t@ﬂmﬁenfe%;ﬂ-pﬁ'r@h@ky)b@neéldahyde (o 51 dge1 5 mmol

met hoxy- 4- ( 2- -trifluoronet hyl - phenoxy) benzal deh
mol ) (ﬁpe@@rainan |(@)j Qlaq p-aming-4-cyano-1-phenyl-3- pyrazoleacetonltrlle (O 40 g, 1 8

L anhy BPBLT T 0] Qv erods BN aEAERIPE ke lg SoRtedien B8R C."

After sAfterdtitn@veemighttat®0 ) the nﬁlhﬁjréwﬁsufcﬁ)lwﬁo ﬁtpﬁlt@édt’tbrdubh filtered
t hrough di at omaceous earth and washed with Et OAc (2X15 nL) . The conbi ned
filtratdatgmeaceous earth and washed with EtOAc (2X15 mL). e combined filtrate was

washed sequentially with water, dried with Na;SO4 and concentrated to yield a semi-

.5

solid product, which solidified on standing at rt. Recrystallization from methanol
(MeOH)-CHCI; yielded the desired product as a colorless solid (0.52 g, 68%). !
NMR (CDCl3): 3.82 (s, 3H), 3.96 (br s, 2H), 6.96 (d, 1H), 7.24 (d, 1H), 7.52 (m, 5H),
7.70 (m, 3H), 8.28 (d, 1H), 9.10 (s, 1H). LCMS (ESI): RT 2.10 min, purity 98%,
[M+1] 547.

The compounds of Examples 2-6 were prepared in a manner similar to that

described in Example 1.

EXAMPLE 2.

NO,
0

FsC

5-Amino-3-{1-cyano-2-[4-(2-nitro-4-trifluoromethyl-phenoxy)-phenyl]-vinyl}-1-phenyl-

1H-pyrazole-4-carbonitrile.

30



washed sequentially with water, dried with Na2SO4 and concentrated to yield
a sem - solid product, which solidified on standing at it.

Recryst alwozaad/mpr4ir om met hanol (MeOH) - CHCl 3 yi el ded t IreTdms2005m247p3 oduct
as a colorless solid (0 52 g, 68% 1H NI\/R (CDCI 3): 3 82 (s, 3H), 3.96 (br
s, 2H), 696}, 1H, I % gmM]lH)7 8.28 (d,
1 H), 9Hm|vt% CRCH):. 3LQ§\/€DF(SE Irb) 7m3(.d ZU)nZ 4(@u1h+i>7©&@m H Prdez. The

deseri oD 8eEniiE %&A“?Bﬁé’%ﬁ’m‘@ 18 EHEGUE EIRETE ¢
5- Am namr, ?mngymm%z (521-7“ tro-4-trifluoronethyl-phenoxy)-phenyl]-vinyl}-

1- phenyl - H pyrazol e-4-carbonitrile. 30 WO 2006/ 019741 PCT/ US2005/ 024703
"H NWVR (CDCI 3): 3.94 (br s, 2H), 7.18 (d, 2H), 7.24 (d, 1 H, 7.48 (m 3H),

7.67 (@Aﬁ%ﬁ 85 (m 1 H), 7.98 (m 2H), 8.31 (d, 1 H, 9.10 (s, 1 H).

LCVS ( 99 mn, purity 100% [M+1l] 517. EXAMPLE 3. W F3CI| ~~ O
CN - '%OZNNO NCOMER2

5- Am noF& % [ 3- met hoxy-4-(4-nitro-3-trifluoronethyl

- phenoxy) - hen -1 H-pyrazol e-4-carbonitrile. 1 H NWR
(CDC13)¢ ' » . '\F 7.06 (m 1 H, 7.22 (d, 1 H, 7.38
(d, 1 755(m 6H) 7.83( H), 7.97 (m 2H). LCVs (ESI): RT 2.06

mn, purity 100% [M-1]NEA7. “NH,
5-Amino-3-{1-cyano-2-[3-methoxy-4-(4-nitro-3-trifluoromethyl-phenoxy)-phenyl]-
vinyl}-1-phenyl-1H-pyrazole-4-carbonitrile.
"H NMR (CDCl3): 3.86 (s, 3H), 4.72 (br s, 2H), 7.06 (m, 1H), 7.22 (d, 1H), 7.38 (d,
1H), 7.55 (m, 6H), 7.83 (d, 1H), 7.97 (m, 2H). LCMS (ESI): RT 2.06 min, purity
100%, [M+1] 547.

EXAMPLE 4.

OMe

5-Amino-3-{1-cyano-2-[4-(4-cyano-3-trifluoromethyl-phenoxy)-3-methoxy-phenyl]-
vinyl}-1-phenyl-1H-pyrazole-4-carbonitrile.

'H NMR (CDCls): 3.88 (s, 3H), 4.72 (br s, 2H), 7.07 (m, 1H), 7.19 (d, 1H), 7.34 (d,
1H), 7.52 (m, 2H), 7.58 (m 4H), 7.76 (d, 1H), 7.82 (d, 1H), 7.99 (s, 1H). LCMS (ESI):
RT 2.02 min, purity 100%, [M+1] 527.

EXAMPLE 5.

5-Amino-3-[1-cyano-2-(4-phenoxy-phenyl)-vinyl]-1-phenyl-1H-pyrazole-4-carbonitrile.
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EXAMPLE 4. W FBC OCN NC N O NC NH2 5- Am no-3-{1

-cyano- 2-[4- (4-cyano-3-trifluoronet hyl - phenoxy) - 3- net hoxy- phenyl ]- vinyl}-1
-phenyl Iwbhpywagmitie- 4- carbonitrile. "H NVR (CDCl 3): 3. @8T1(Us2003l624703t. 72 (br
s, 7.07 (m 1 H, 7.19 (d, 1 H), 734(d 1H, 752(m2H) 7.58 (m

ot ty }8653&(@@@'3)5217%@&«@@% 0T ml’ﬂ o 1R5P4h T by, FhoTme ™™
5-A [A
AR IALS G S FW?’T”M@@%FE T8 PRSIy 190%, IM11494

(CDCI3) 470(br S, 2H) 7.06 ((m 4H, 7.21 (m 1 H), 7.41 (m 2H), 7.49
%ﬁ\iﬁém 4H), 7.95 (m 3H). LCM5 (ESI): RT 1.99 mn, purity
100% [ EXAMPLE 6. OV O CN N - NC NH2

5- Ami nodyv(4 benzyl oxy- 3- met hoxy- phenyl ) - 1- cyano-vi nyl | - 1- phenyl -
H-pyraz 4-carponitrile. 1H NVMR (CDCI3): 3.98 (s, 3H), 4.66 (br s, 2H),
5.24 (s H . d chH, 7.42 (m 7H), 7.56 (m 4H), 7.75 (d, 1 H),
7.89 (s, 1 H). 1) NRT mn, purity 99% [ Mr1l] 448. EXAMPLE 7.
N2 W 0 ~NH2 F3€ J:7 I¥11N

NC NH,

5-Amino-3-[2-(4-benzyloxy-3-methoxy-phenyl)-1-cyano-vinyi]-1-phenyl-1H-pyrazole-
4-carbonitrile.

'H NMR (CDCla): 3.98 (s, 3H), 4.66 (br's, 2H), 5.24 (s, 2H), 6.94 (d, 1H), 7.42 (m,
7H), 7.56 (m, 4H), 7.75 (d, 1H), 7.89 (s, 1H). LCMS (ESI): RT 1.98 min, purity 99%,
[M+1] 448.

EXAMPLE 7.
NO, OMe

FaC

2-Amino-5-[3-methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-thiazol-4-
one.

Anhydrous ammonium acetate (0.30 g, 3.9 mmol) was added to a solution of 3-
methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)benzaldehyde (0.34 g, 1.0 mmol) and
2-aminothiazol-4-one (0.14 g, 1.2 mmol) in 10 mL ethanol at rt. The reaction mixture
was stirred overnight at reflux and then cooled to rt. The reaction mixture was
concentrated and a few mL of water was added with trituration. The precipitate was
collected by filtration, washed with cold water and then resuspended in Et,O with
trituration. The pale yellow product was collected by filtration, washed with cold Et,O
and dried in vacuo (0.43 g, 98%). 'H NMR (DMSO-dg): 3.81 (s, 3H), 7.08 (d, 1H),
7.28 (m, 1H), 7.46 (m, 2H), 7.66 (s, 1H), 7.95 (m, 1H), 8.46 (d, 1H). LCMS (ESI):
RT 1.43 min, purity 99%, [M+1] 440.
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0 2-Am no-5-[3-nethoxy-4-(2-nitro-4-trifluoronethyl-phenoxy)-benzyl
i dene] -t hi azol -4- one. Anhydrous anmoni um acetate (0.30 g, 3.9 mmol) was

added to wo=obauipm of 3- PCT/US2005/024703
met hoxy-4-(2-nitro-4-trifl uoromnethyl - phenoxy) benzal dehyde (0 34 g, 1.0
mml ) and 2-am not hi azol -4-one (0.14 g, 1.2 mol) in et hanol at rt.

The r ealdd compbunds of Exampias $-Oadersrienpigst aélﬂamrtefrﬁm"arn@ fﬁ‘ﬁéﬁe%theé’d to
re. a[‘ﬁ%ﬁég[? m xture was . concentrated and a few nL of water was
added ration. The precipitate was collected by filtration,
washed with cold water and then resuspended in Et20 with trituration The
pale yello roduct was collected by filtration, washed with cold Et20 and
dried ifXQ M,FP $0.43 g, 98%. 1H NMR (DVSO-d6): 3.81 (s, 3H), 7.08 (d, 1
H, 7.28(m 1 H,oMe46 (m 2H), 7.66 (s, 1 H, 7.95 (m 1 H, 8.46 (d, 1
H) . Lle\Ljs (ESI): ART 1.43 min,Npurity 99% [M+l] 440. 32 WD 2006/ 019741

PCT/ US C?8 8 ounds of Exanples 8-9 were prepared a nmanner
simlar tag t d Nn Exanple 7. EXAMPLE 8. W -<NH2 F3C | \ O S\
N lo~ ¥ NCO 4-] no- 4- oxo- 4Hth i azol - 5-yl

i denemet hyl ) - 2- met hoxy- phéhoxy]-2- trifl uoronethyl-benzon itrile. 'H NWR

CDCl 3/ .08 (d, 1
(7 47 (< Pf@% S&ﬁ%)n%gll ?xd;( AH- lﬂﬁzol g\%ﬁﬁng}%&h@g rﬁeﬁ% n?IBhegE?(Y]t% 100((%) H,
[ M+CH3 Ghiftidrondihyl- tEémaMﬁiIEEIeﬂ Ove ~NH2
"H NMR (CDCly/DMSO-dg): 3.6 (s, 3H), 6.84 (m, 1H), 6.97 (m, 3H), 7.08 (d, 1H),
7.47 (s, 1H), 7.56 (d, 1H). LCMS (ESI): RT 1.37 min, purity 100%, [M+CHsCN+1]
461.

EXAMPLE 9.

og
MeO

2-Amino-5-[4-(4-methoxy-phenoxy)-benzylidene]-thiazol-4-one.
"H NMR (DMSO-dg): 3.77 (s, 3H), 7.05 (m, 6H), 7.56 (m, 3H). LCMS (ESI): RT
1.30 min, purity 93%, [M+1] 327.

OMe

EXAMPLE 10.
N02 OMe

(@)
)
@ @
NH
F3C =

o}
5-[3-Methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-thiazolidine-2,4-
dione.

A mixture of 3-methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)benzaldehyde (0.34 g,
1.0 mmol), 2,4-thiazolidinedione (0.14 g, 1.2 mmol) and sodium acetate (0.20 g, 2.5
mmol) in 10 mL acetonitrile was heated to 100 °C. After stirring for 45 minutes the
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S1IN MO\ b--~ O 2-Am no-5-[4-(4-nmethoxy-phenoxy) -benzyl

i dene] -t hi azol -4-one. 'H NWVR (DVMSO-d6): 3.77 (s, 3H), 7.05 (m 6H), 7.56
(m 3H) . WONBI(ESI4): RT 1.30 min, purity 93% [M1l] 32PCcTEXAMBIE7LD. NO2
W O It 0\ S NH F3CO

5-[3-Met hoxy-4-(2-nitro-4-trifl uoronethyl - phenodyt)h benzylidene]-th iazol id
i ne- 2, aixlirerwas pogledtarte \Brater (10 mL) was added and the mixtdre was heated to

s o S BT R R AR R, 1.0,

2.5 nmphg filitéreélfhmi_waslﬁéd)mthrwé@r\Aﬁhehﬁﬂﬂeﬁdrd@cﬂ@@s@ssﬁl\teﬂwsdmetonev,g for 45
m nutes_the 33 WO 2006/019741 PCT/ US2005/ 024703 raxture s cooled to rt.
Wat er (if@r?ﬁ'_}and/é?@”%ﬂté@tegnd ritneatignwith Etfhyeldes:tbg qesireddredudidser stirring

Lo ao S GRIGBDLENEAL HNVMRTBMES- G0 BBPIodhg) 7,088, 111 tered

and was roduct was di ss et one,
filter eftj-l)aﬁdz&cnpem rfad@dd, M), trus2a(d, o Wirt8s @& 261) ,y7 QBdmj 1tH‘De8dﬂs§:‘s€d aét).

U s T AR AR, S,
(s, 1 H, 7.96 (m 1 H, 8.46 (d, 1 H). LCIVB(ESI) RT 1.72 nin, purity

100% [ 2M+H20] 898. The products of Exarrpl es 11-20 were prepared in a
manner Biapitatductoot Bxamplessti-28eaereprenaiegl is almanpxasilriathabve F3C 0 0

described in Example 10.

EXAMPLE 11.
OMe
0]

FSCD/O s ’4
NH
O,N 7
O
5-[3-Methoxy-4-(4-nitro-3-trifluoromethyl-phenoxy)-benzylidene]-thiazolidine-2,4-
dione.

'H NMR (DMSO-ds): 3.80 (s, 3H), 7.26 (m, 2H), 7.43 (d, 1H), 7.55 (m, 2H), 7.84 (s,
1H), 8.16 (d, 1H). LCMS (ESI): RT 1.75 min, purity 94%, did not ionize.

EXAMPLE 12.
OMe
(0]

F3C:©/O s __(
NG L NH

0
4-[4-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-2-methoxy-phenoxy]-2-trifluoromethy!-
benzonitrile.

'H NMR (DMSO-dg): 3.80 (s, 3H), 7.25 (m, 2H), 7.38 (d, 1H), 7.52 (m, 2H), 7.72 (s,
1H), 8.09 (d, 1H). LCMS (ES!): RT 1.66 min, purity 99%, [2M+H0] 858.

EXAMPLE 13.
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S4 1~ 1 NH 02N O

5-[ 3- Met hoxy-4-(4-nitro-3-trifluoronethyl-phenoxy)-benzylidene]-th iazolid
i ne-2, 4- woan@/01¢H1INVR (DVMSO-d6): 3.80 (s, 3H), 7.26 (mpCcZH)S2008/04308d, 1

H) , 755(m 2H), 7.84 (s, 1 H, 8.16 (d, 1 H. LCM5 (ESI): RT 1.75 mn,
purity 94% did not ionize. EXAMPLE 12. O F3C OO0 S4 NH NCO

4-[ 4- (2, 4- DN6Xo- t hiCMeol i di nx5-yl i denenet hyl ) - 2- met hoxy- phenoxy] -2-trifluoro
met hyl - be nioLihe, 1HN (DI\/ISOdG) 3.80 (s, 3H), 7.25 (m 2H), 7.38
(d, 1H) (m : 77 'g 8.09 (d, 1 H. LCv5 (ESI): RT 1.66
i n, NE®" CXAMLE 13, 34’ WO DDOSI 010740

PCT/ U82605/ 024703 N2 W0 O\ 4 F3CI Cl11 NH O

5-[ 3- Chl or o- 5- net hoxy- 4- ( 2- nltro 4-trifluoronethyl - ghenoxy) benzyl idene]-
th| azol5|-[6|-®lelom-5-InBﬂ"rwcy-4E?NIMQ ¢iBorasiethd-phencxy)- ﬂ)zyhdeo “(d, 1 H), 7.46

s, 2 7.95 (m 1 H, 8.50 (d, | H. LCMB (ESI): RT 1.86
m'n, E@?'??@lcg@é/?’%%@%ot i oni ze. EXAMPLE 14. N 02
'H NMR (DMSO-dg): 3.84 (s, 3H), 7.06 (d, 1H), 7.46 (s, 2H), 7.78 (s, 1H), 7.95 (m,
1H), 8.50 (d, 1H). LCMS (ESI): RT 1.86 min, purity 95%, did not ionize.

EXAMPLE 14.
NO,
(@)
jonoUs
NH
FaC 7
(@)

5-[4-(2-Nitro-4-trifluoromethyl-phenoxy)-benzylidene]-thiazolidine-2,4-dione.
'H NMR (CDCls): 7.12 (m, 3H), 7.48 (m, 2H), 7.70 (s, 1H), 7.74 (m, 1H), 8.2 (d, 1H).
LCMS (ES!): RT 1.67 min, purity 100%, [M+CH3CN+1] 452.

EXAMPLE 15.

OMe o
F3Cj©/o s ,/<
MeO,C mNH
0
4-[4-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-2-methoxy—phenoxy]-2-trifluoromethyl-
benzoic acid methyl ester.

"H NMR (CDCls): 3.86 (s, 3H), 3.93 (s, 3H), 7.05 (m, 1H), 7.15 (m, 3H), 7.32 (d,
1H), 7.83 (m, 2H). LCMS (ESI): RT 1.65 min, purity 95%, [2M+1] 907.

EXAMPLE 16.

O
5-[4-(4-Methoxy-phenoxy)-benzylidene]-thiazolidine-2,4-dione.
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O S~H F3C & C~- O 5-[4-(2-N
itro-4-trifluoronethyl-phenoxy)-benzylidene]-thiazolid ine-2,4-d ion e. "H
NVR ( CDCI8P:2006/012744m 3H), 7.48 (m 2H), 7.70 (s, 1 H), pecras2¢osio24rosd), 8.2
(d, 1 H. LCVMs (ESI): RT 1.67 mn, purity 100% [ MFCH3CN+1] 452. EXAVPLE
15. Ovg F3C O 0 S4 NH M02C O_ 4-[4-( o-th iazol id

i n-5- yI HNNREERE)- 3. Fe{h ) @@é?r(@%ﬁH)Zﬁl’ﬁ fmu%Hbﬁe@@u!ﬁ,-“‘ﬂ))eH-z%M@ aci d

met hyl o 3 (s, 3 7.05 (m 1

7.15 ( ﬁ)BTﬂﬂé@WH; %@@3@@%&%’5 1369 2 ((ESI):H)RT 1.65 En'n, p:?ity
95% [2Mrl] 907. EXAMPLE 16. 40 NH MO O

5-[ 4- (4- Met hox -%henoxy) benzylidene]-th iazolid ine-2,4-dione. 35 WO
2006/01@%5/‘%{%7‘ S2005/ 024703 1H NVR (CDCI3): 3.76 (s, 3H), 6.92 (m 6H),
7.37 (m 2HNo 7 68 e 1 H. LCMS (ESI): RT 1.59 mn, purity 97%

[ M-CH3CN+1] %Nii;omoveo / V'V \ SNOO2Et __ ~ O
: CO,Et

{5-[3-Methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-2,4-dioxo-
thiazolidin-3-yl}-acetic acid ethyl ester.

"H NMR (CDCl3): 1.32 (t, 3H), 3.86 (s, 3H), 4.25 (g, 2H), 4.50 (s, 2H), 6.94 (d, 1H),
7.22 (m, 3H), 7.70 (m, 1H), 7.92 (s, 1H), 8.27 (d, 1H). LCMS (ESI): RT 1.94 min,
purity 100%, [M+1] 527.

EXAMPLE 18.
NO, OMe

0
0
Jﬁj @
NH
MeO,C =

0
4-[4-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-2-methoxy-phenoxy]-3-nitro-benzoic acid
methyl ester.

"H NMR (DMSO-ds): 3.78 (s, 3H), 3.88 (s, 3H), 7.0 (d, 1H), 7.28 (m, 1H), 7.43 (d,
1H), 7.50 (d, 1H), 7.85 (s, 1H), 8.32 (m, 1H), 8.52 (d, 1H). LCMS (ESI). RT 1.61

min, purity 99%, did not ionize.

EXAMPLE 19.
—/< J\/

3-Butyl-5-[3-methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-thiazolidine-
2,4-dione.
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F3C {5-[3-Methoxy-4-(2-n itro-4-trifl u oro methyl -ph e noxy)-be nzyl
id ene] -2,4-d ioxo- thiazolidin-3-yl}-acetic acid ethyl ester. '"H NWR
(cba 3): WOﬁﬂodeﬁH) 3.86 (s, 3H) 4.25 (q, 2H), 4.50prC3US26dp/026094 (d,
1H, 7.22 (m 3H), 7.70 (m 1 H ,792(s 1H) 827(d,1H).LCIVS
(ESI): RT194mn purlt 100% % 18. NOZV‘éS O \1
/1 NH HI\P&MRXI]]VISO de) 0.98 t 3H), 13 (m, 2H) 168 (m 2H) 3.80 (m, 5H), 6 3%4

Zoi ¢_adth Nd i HETE!S W b e L T L P I

(d, 1H)rn|n7§8ﬁt%/(100%|'ﬂld ri)t%mﬁéi 1H, 7.50 (d, 1 H, 7.85 (s, 1 H), 8. 32
(m 1 . LCMs (ESI): RT 1.61 mn, purity 99% did not
i oni ze. EXAMPLE 19. NOZ Owe /0 NF3SC b_,~Y O
3- But yl OXy-4-(2-nitro-4-trifluoromnethyl-phenoxy)-benzylidene]-thi
?%gh%?dnglﬁd&one 36 WO 2006/ 019741 PCT/ US2005/ 024703 'H NWR ]

Q, 98 (t 01.38 (m 2H), 1.68 (m 2H), 3.80 (m 5H), 6.93 (d,
1H, 7 | %(ml H, 7.87 (s, 1 H, 8.27 (d, 1 H. LCMVMS
(ESI): .0 n/ whNHy 100% did not ionize. EXAMPLE 20. OO s

O
5-(4-Phenoxy-benzylidene)-thiazolidine-2,4-dione.
"H NMR (DMSO-dg): 7.1 (m, 4H), 7.23 (m, 1H), 7.45 (m, 2H), 7.62 (m, 2H), 7.72 (s,
1H). LCMS (ESI): RT 1.65 min, purity 100%, [2M+1] 595.

EXAMPLE 21.
Cl 0 S
\©/ mNXO

O H
5-[3-(3-Chioro-phenoxy)-benzylidene]-thiazolidine-2,4-dione.
A mixture of 3-(3-chloro-phenoxy)benzaldehyde (0.19 mL, 0.9 mmol), 2,4~
thiazolidinedione (0.12 g, 1.0 mmol) and sodium acetate (0.16 g, 2.0 mmol) was
heated to 100 °C under stirring. After 45 min, the mixture was cooled to 50 °C and
carefully diluted with water (10 mL). After stirring for 10 min, the mixture was cooled
to rt and the solid product was filtered and washed with water. The crude product
was recrystallized from 1:1 Et;O-hexanes (0.27 g, 81%). "H NMR (DMSO-dg): 7.21

(m, 3H), 7.23 (m, 1H), 7.37 (m, 1H), 7.52 (m, 3H), 7.75 (s, 1H). LCMS (ESI): RT
1.78 min, purity 100%, [2M+1] 663.

EXAMPLE 22.
NO, OMe

0
Jﬁj m
FsC ZcN

2-[3-Methoxy-4-(2-nitro-4-triﬂuoromethyl-phenoxy)—benzylidene]-malononitrile.
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/' NH O 5-(4-Phenoxy-benzylidene)-thiazolidine-2,4-dione. 'H NW
(DVBO-d6): 7.1 (m 4H), 7.23 (m 1H), 7.45 (m 2H), 7.62 (m 2H), 7.72 (s,
1 H. LCWBOQES/G1974RT 1.65 min, purity 100% [2M+l] 595. PEXANBRIE024703 CI O N
O O H 5-[3-(3-Chl oro-phenoxy) - benzyl i dene] -t hi azol i di ne 2, 4 di one A

m xture of 3-(3-chloro- phenox%z)benzal dehyde (0.19 ni, 4-
t hi azo|Ardm®a5mrnra@eta1e 10.082 g.. 00 rmasPl) w;afda@dﬁfi e é@btt@né)f(%mﬁ@%y-‘i*(% nol )

Yo 50 aitgra-t BupBur YR fe s o SEonl P migeh M bt hdtBiE e 0

mn, the.0804,ur.e imsl)dearnetbludte (10 mid at ite /sitdr slinme fbrcto Iwamefmimﬂeed and

vvashed wth water. The crude product was, recy stal i

Et 20- haxamiiéered thrpugh diatgmacequda ihpneshing with t ?den%ifg%{—é mT? z"%‘e(m 1 H,

7. 37 : y Ak

1137, (gt iR vt SiEvE®: gt hngl AReRER lugori

I2 [ 3- I\/H‘témmszﬂ(/eémtemi | pale4yetliow i;cnl;o:r ovhichhwis filte rexk gid Ueiadyirid?enm]uqmil ononi tri
e. 37 WD 2006/.0 PCT. 03 iU tate %8082”_8 1.0

ol ) RS HAB0-2oco 4T ol BB CHleY bRy gk 70 T8 A7

ni tro-4r Bi i yor Oﬂgggm meaw@d)quam@mqﬁsc)o R 1973 hif), pary 1 0ansl

mal ononi'tril é I'n dry toluene (10 nL) at it After

stirri rcgdhotloIﬂiqu t he mxture vvas filtered through di atorraceous earth,
washing with toluene (2 X 10 mL). The conbined filtrate was washed with
brine, dried and concentrated. Trituration with hexanes resulted a pale

yel I owgQd £6n %h@é‘o?‘ﬁﬁaﬁﬂglé@?@@ném WeteSprepads in £ duar sihigastorteal 0. 29 g,
75% . 1H NVR (CDQl 3 3H, 7.0 (d, 1H), 7.20 (d, 1H), 7.44 (m

1H), 7.describe wﬁxamplm22d 1H). LCOVMS (ESI): RT 1.73 nin, purity 100%

EXAMPLE 23.

NO, OMe
@Om 0
FsC X
7]

2-Benzenesulfonyl-3-[3-methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-phenyl]-
acrylonitrile.

"H NMR (CDCl3): 3.84 (s, 3H), 6.96 (d, 1H), 7.20 (d, 1H), 7.50 (m, 1H), 7.65 (m,
2H), 7.73 (m, 3H), 8.04 (m, 2H), 8.21 (s, 1H), 8.28 (d, 1H). LCMS (ESI): RT 1.98
min, purity 100%, [M+H,0] 522.

EXAMPLE 24.
NO, OMe

OO
FaC 7 C0,Et

2-Cyano-3-[3-methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-phenyl]-acrylic acid ethyl

ester.
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did not ionize. The conmpounds of Exanples 23 and 24 were prepared in a

manner simlar to that described in Exanple 22. EXAVPLE 23. NO2 W J:: O

j CNi R8C28060019741 PCT/US2005/024703

2- Benzenesul f onyl - 3-[ 3- net hoxy-4-(2-nitro-4- trifI uor onet hyl - phenoxy) - phenyl

]- acrélonltrlle 1H NWVR (CDCI 3): 3.84 (s, 6.96 (d, 1I-_9, 7.20 (d, 1
B NMR (CBE:): 7184 (t.nd = 722iHz, BH)33. Fi(s3 ). 48424a,(3h), 897 (B, 130, (s, 1

H, 7.

e 2240, @%%@%F?g%z (8] 10, Pap R R 48 s B AR, °22
itro- 41.UN’I%ESI)@ RP 185kt 100%, JKH O 540yl ] -acryl i c acid ethyl
est er 2006/ 019741 P / 2005/'024703 'H NMR (CDCI3): 1.44 (t, J =

72Hz 3H), 386 (s, 3H) 4.42 (q, 2H), 6.97 (d, 1H), 7.22 (d, 1 H, 7.52
7.88 (d, 1 H, 8.23 (s, L H.h 829 (d 1H. LCVB
(ESI) %A"fpg%é@n purlty 100% [ M-H20] 454. EXAMPLE 25. NO2 W O CN F3C
No2 OMe
3[3 Met hox '

-62-p t ro-4-trifluoromnethyl - phenoxy) - phenyl | - 2-t hi ophen- 2-yl -
acrylonitr @ To LH'?’ on of
3- met hgx £2-ni

or onet hyl - phenoxy) benzal dehyde (0.15 g, 0.44
gnitrile (0.047 nm., 0.44 nmol) in absolute

nol ) aﬁ t hi ophen 2 yl - aclet

3-[3-Methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-phenyi]-2-thiophen-2-yl-
acrylonitrile.

To a solution of 3-methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)benzaldehyde (0.15
g, 0.44 mmol) and thiophen-2-yl-acetonitrile (0.047 mL, 0.44 mmol) in absolute
ethanol (1.5 mL) at 0 °C was added 50% KOH (0.2 mL). The mixture was slowly
warmed to rt and stirred for 30 min. After addition of water the solid product was
filtered. Recrystallization from Et20 yielded a colorless crystalline product (0.098 g,
55%). "H NMR (CDCls): 3.80 (s, 3H), 6.95 (d, 1H), 7.11 (m, 1H), 7.22 (d, 1H), 7.38
(m, 4H), 7.71 (m, 2H), 8.27 (d, 1H). LCMS (ESI): RT 2.06 min, purity 100%,
[M+H20] 464.

The compounds of Examples 26 and 27 were prepared in a manner similar to that

described in Example 25.

EXAMPLE 26.
NO, OMe

o
JoReUd
FsC AN

2-(1H-Benzoimidazol-2-yl)-3-[3-methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-
phenyi]-acrylonitrile.
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ethanol (1.5 m-) at 0 C was added 50% KOH (0.2 nL). The m xture was slowy
warnmed to it and stirred for 30 mn. After addition of water the solid
product wae 20dadidbmmed. Recrystalli zati on from Et 20 yi el setd/mwm2@sl0047DESS
crystalline product (0.098 g, 55% H NI\/R (CDCI 3) 3 80 (s, 3H), 6.95 (d,
1 7.11 (m 1 H, 7.22 ( Ig %H 8.27 (d, 1
LCI\}Bi MR YCDRI3)2 3082 (8, @H)pﬁﬁ (o8 ﬂbbP/ZO (Wﬁh@@? 2’96(4“ )3%%&135‘% of

Exanpl 6 n S din
Seampl o 35, 2 4" B B0 b TR MLCCRIS AT R Flos R SLHES

H Benz o 00 ap-CR3@N}1B5R3- met hoxy-4- (2-nitro-4-trifl uor omet hyl - phenoxy) -
phenyl]-acrylon itrile. 39 WD 2006/ 019741 PCT/ US2005/ 024703 'H NWR
(CDCI3)362(s 3H) 6.75 (d, 1 H, 720 (m 3H, 7.29 (m 1 H), 7.38 (m
2H) , )?AWL 51) 7.64 (d, 1 H, 80 (d, 1 H, 811 (s, 1 H. LCVs (ESI):
RT 1. 63Emn purlty 100% [ MFCH3CN+1] 522. EXAMPLE 27. NO2 O\ O CN F3C
N 3-[ 3- Vet NOxy- 4-Qdeni tro-4-trifl uoronet hyl - phenoxy) - phenyl ] -2-pyrid

[ onatr : NHNI\/R(CDCIS) 3.84 (s, 3H), 6.96 (d, 1 H, 7.2
58 (s, 1 H, 7.70(m 1 H), 7.80 (d, 1 H, 8.0
(dd, 1 H, 896 (m 1 H. LCVMS (ESI): RT
1] 483. EXAMPLE 28. NO2 O\ O CN F3C

4

3-[3-Methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-phenyl]-2-pyridin-2-yl-acrylonitrile.
'H NMR (CDCls): 3.84 (s, 3H), 6.96 (d, 1H), 7.24 (d, 1H), 7.43 (m, 2H), 7.58 (s, 1H),
7.70 (m, 1H), 7.80 (d, 1H), 8.0 (m, 1H), 8.28 (d, 1H), 8.68 (dd, 1H), 8.96 (m, 1H).
LCMS (ESI): RT 1.61 min, purity 98%, [M+CH3CN+1] 483.

EXAMPLE 28.

@rw

2-Benzoyl-3-[3-methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-phenyl]-acrylonitrile.
Triethylamine (0.1 mL) was added to a solution of 3-methoxy-4-(2-nitro-4-
trifluoromethyl-phenoxy)benzaldehyde (0.15 g, 0.44 mmol) and 3-oxo-3-phenyl-
propionitrile (0.064 g, 0.44 mmol) in absolute ethanol (1.5 mL) at rt. The mixture
was stirred at 80 °C for 30 min and then was cooled to rt. The solid product was
isolated after addition of cold 5% aqg. HCl. The product was isolated by flash
chromatography (eluting with 25% EtOAc/hexanes) as a colorless solid (0.14 g,
70%). "H NMR (CDCls): 3.88 (s, 3H), 6.9 (d, 1H), 7.24 (d, 1H), 7.55 (m, 3H), 7.70
(m, 2H), 7.74 (m, 3H), 8.05 (s, 1H), 8.28 (d, 1H). LCMS (ESI): RT 1.98 min, purity
92%, [M+1] 469.

EXAMPLE 29.
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0

2- Benzoyl - 3-[ 3-nmet hoxy-4-(2-nitro-4-trifl uoronethyl - phenoxy) - phenyl ] -acryl o
nitrile woBnscatibgham ne (0.1 nL) was added to a sol uti ®@aTafS2005/024703

3-nmet hoxy-4-(2-nitro-4- trifluoromnethyl-phenoxy)benzal dehyde (0.15 g, 0.44
mol ) and 3- oxo- 3- phenyl propionitrile (0.064 g, 0.44 mol) in absolute
ethanol (1.9Y¢d) atP¥¢. The m xture was stirred at 80 C for 30 min and

t hen vvas cQ O Fsolid product was isolated after addition of
cold 5% aq @ Bs 1solated by flash chromatography (el uting
with 259 hex ésy”asra~eol orless solid (0.14 g, 70%. 'H NMR

(coa 3) : 3 88 (s, 3H) 6.(d, 1 H), 7 24 (d 1 H) 7 55 (m 3H) 7.70 (m
2H), 7.74 (m 3H), 5 (s, 1 H, 8 (d 98 m n,
pur ity 4,979 riffuaroi2- Hhmet@wm% n190-44t0f1m021weymwy n@é@@@@) -024703

0
4, 4, %PBPBS@@%T@”%& %gi%nez (2-nitro-4-trifluoronethyl - phenoxy) - benzylid
ene] - 1- Tﬁ&tntm)?@mpﬁum?ﬁﬁ%\@@aﬁedgméb mmwgfﬂsenilarttbehabdﬂnmubédexpnqﬂared in
a manner simlar to that described_ in a [ r n
base 130+ usivig Rieexidine: asbage. ({ N@ﬂ-ﬁ (C@Qj@n%d&i H‘;H) %Q?(c{)rﬁ-ﬁ Z%}z ﬁ”’?’ 36 (m
7. 9 2 CMS
(ESI) %ﬁb ?r%%aﬁib n, Ypurl gr‘ﬁ 3%‘9 84(§dhgl'? ?70%&39")“]{5&&3@6 Fidjgoﬂ) L@&MB '601 O

NN  F3GESI): RT 1.93 min, punty 99%, did not ionize.

4-1 3- Met hoxy 4-(2-nitro-4-trifluoronethyl -phenoxy)-benzylidene]-5-nethyl -2-
phenyl - 2,4-d i hyd ro-pyrazol - 3-one. Amoni um acetate (0.082 g, 1.0 mol)
was adc{g;@AN&L@ 50/ ution of 3-nethoxy-4-(2-

nitro-4 tr| | uor onet hyl - phenoxy)benzaldehyde (0.15 g, 0.44 mmol) and

5- et hyl -
ij m

4-[3-Methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-5-methyl-2-phenyl-

2,4-dihydro-pyrazol-3-one.

Ammonium acetate (0.082 g, 1.0 mmol) was added to a solution of 3-methoxy-4-(2-
nitro-4-trifluoromethyl-phenoxy)benzaldehyde (0.15 g, 0.44 mmol) and 5-methyl-2-
phenyl-2,4-dihydro-pyrazol-3-one (0.077 g, 0.44 mmol) in dry acetonitrile (2 mL) at rt.
After stirring for 6 h, the mixture was filtered through diatomaceous earth, washing
with EtOAc (2 X 10 mL). The combined filtrate was concentrated. The residue was
diluted with EtOAc, washed with brine, dried and concentrated. Trituration with
Et,O-hexanes (1:1) gave a pale yellow solid, which was filtered and dried under
reduced pressure (0.16 g, 75%). "H NMR (CDCls): 2.39 (s, 3H), 3.94 (s, 3H), 6.98
(d, 1H), 7.21 (m, 2H), 7.36 (s, 1H), 7.44 (m, 2H), 7.68 (m, 2H), 7.94 (m, 2H), 8.28 (d,
1H), 9.11 (d, 1H). LCMS (ESI): RT 2.14 min, purity 98%, [M+1] 498.

Compounds 31-36 were prepared in a manner similar to that described in Example
30.
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phenyl - 2, 4- di hydr o- pyrazol - 3-one (0.077 g, 0.44 mmol) in dry acetonitrile
(2 mM-) at rt. After stirring for 6 h, the mxture was filtered through
di at onracewo0@abtai washing with EtOAc (2 X 10 nl). Thecrarsbeoseel7ds | trate
was concentrated. The residue was diluted with Et OAc, washed with brine,
dried and concentrated. Trituration with Et20-hexanes (1:1) gave a pale
yel | owESAMBLEvidit. ch was filtered and dried under reduced pressure (0.16 g,

75% . 1H vach | 30 2-39 (s, 3H), 3.94 (s, 3H), 6.98 (d, 1 H), 7.21 (m
oH). 7.36 (302 H) T'F 44 (m 2H), 7.68 (m 2H), 7.94 (m 2H), 8.28 (d,
1H), 9.11 @ i LCMS-KESI): RT 2.14 nin, purity 98% [M-1] 498.

par&dSi n a manner S|mlar to that described in

Conpounds 6
/0]{39741 PCT/ US2005/ 024703 EXAMPLE 31. NO2 Ove O NH

Exanpl &5C30°741 WO 200¢
0 LLL>==s e / H F3C

5- [ 3- Mai-f3omptHbady24-(2-hite-4-ttiflidrormstoyteitenioxphbenayliiebeh2ythiodene] - 2-t h i oxo-
m dazol 1 din-4-one. 1 H NVR (DMSO-d6): 3.82 (s, 3H), 6.55 (s, 1 H), 7.02

I(d, 1 fpidazolidine4tong. Hy, 7.48 (m  2H), 7.94 (m | H), 8.45 (d, 1 H. LCMVS
ON F3C
a3 e P B B B s, e T el oy - ar

soxa)ml 7 Ddofme,. 1H; SNMR(d, abOL )CMS. (ESIISRTMQ ninopyaty 97 %) M40 d, 1
H, 7.58° (m 7H, 7.74 (m 1 H, 8.29 (d 1H, 880 (d 1H. LCMS (ESI):
RT 1.98 nin, purity 93% [M+1] 485. EXAMPLE 33. NO2 OMe F3C /O

EXAMPLE 32.

ESI)
[3
i

FsC

4-[3-Methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-3-phenyl-4H-
isoxazol-5-one.

'"H NMR (CDCls): 3.92 (s, 3H), 7.0 (d, 1H), 7.17 (d, 1H), 7.58 (m, 7H), 7.74 (m, 1H),
8.29 (d, 1H), 8.80 (d, 1H). LCMS (ESI): RT 1.98 min, purity 93%, [M+1] 485.

EXAMPLE 33.
NO, OMe

jonebeY
FaC Z

o]
2-[3-Methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-indan-1,3-dione.
'H NMR (CDCl3): 3.98 (s, 3H), 7.0 (d, 1H), 7.23 (d, 1H), 7.74 (m, 2H), 7.87 (m, 3H),

8.05 (m, 2H), 8.29 (d, 1H), 8.90 (d, 1H). LCMS (ESI): RT 1.99 min, purity 97%,
[M+1] 470.

EXAMPLE 34.
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0

2-[3- Met hoxy-4-(2-nitro-4-trifluoronethyl -phenoxy)-benzyli dene]-indan-1, 3-d
ione. | HvblkRa@DGI3): 3.98 (s, 3H), 7.0 (d, 1H), 7.23 @dr/ubk)os5/074763 (m
2H), 7.87 (m 3H, 8.05 (m 2H), 829 (d, I H, 890 (d, 1 H. LCVMs (ESI):
RT 1.99 mn, purity 97% [M1 ] 470. EXAMPLE 34. 42 WD 2006/ 019741

PCT/ US2005/ 024703 NO2 W ON / / NS F3CH

5- [ 3- Met hoxyndy ( 2- roNé O- 4- | uor onet hyl - phenoxy) - benzyl i dene] - 3- phenyl - 2-
th ioxo- imgdazglidin-oong. 1 HNW (DVM5SO-d6): 3.85 (s, 3H), 6.74 (s, 1
H, 7.04 ( H) 39 3H, 7.54 (m 5H), 7.98 (m 1 H), 8.47 (d, 1

. LCI\@ O M, Burity 99% [Mel] 516. EXAMPLE 35. N2 W
C /3

oo G ottt BB s romy - Bon Siena ] s 2 thipxos aa (.
H) | CI\E?‘%BE@S"”%%? 8.02 (m 4H), 8.16 (m 2H), 8.55 (d, 1 H), 8.75 (d, 1

91 nmin, purity 99% [ MFCH3CN+1] 501. EXAMPLE 36. NC2
V& - OH NMRODMSEBGs) 3.85 (SNEH), 674 (s, TH), 7.04 (d, 1H), 7.39 (m, 3H) 7.54 (m

5 YR T ATl %&% ES’WQB "E‘nggnoxé%/"s ﬁ'é&‘*&‘el 42

(g, 2H), 6.95 (d, 1 H, 7.12 (d, 1 H),-

H)

M

4-[4-(1, 3 D| 0xo0- i ndan- 2-yl | denenet hyI) - et hox@ﬂ@hen 0-benzoi c
aci

1

H) .

EXAMPLE 35.

Weas

4-[4-(1,3-Dioxo-indan-2- ylldenemethyl )-2-methoxy-phenoxy]-3-nitro-benzoic acid
methyl ester.
'H NMR (DMSO-dg): 3.88 (s, 6H), 7.10 (d, 1H), 7.44 (d, 1H), 7.91 (s, 1H), 8.02 (m,
4H), 8.16 (m, 2H), 8.55 (d, 1H), 8.75 (d, 1H). LCMS (ESI): RT 1.91 min, purity 99%,
[M+CH3CN+1] 501.

EXAMPLE 36.

Beaeh.t

3- Ethyl -5-[3-methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-2-thioxo-
thiazolidin-4-one.

"H NMR (CDCls): 1.32 (t, 3H), 3.86 (s, 3H), 4.22 (g, 2H), 6.95 (d, 1H), 7.12 (d, 1H),
7.18 (m, 1H), 7.24 (d, 1H), 7.71 (m, 2H), 8.27 (d, 1H). LCMS (ESI}: RT 2.25 min,
purity 99%, [M+1] 485.

EXAMPLE 37.
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7.18 (m 1 H, 7.24 (d, 1 H, 7.71. (m 2H), 8.27 (d, 1 H. LCVMs (ESI): RT

2.25 mn, purity 99% [M+l] 485. EXAVPLE 37. 43 WD 2006/ 019741

PCT/ US20080Q8657108741F CI O 0 O\ S NH O PCT/US2005/024703

5-[4-(2-Chl oro-4-fl uoro-benzyl oxy) - 3- met hoxy- benzyl i dene] -t hi azol i di ne- 2, 4-

d | one. Step A. A solution of diethyl azodicarboxylate (0.75 nm, 4.4 mol)

i l )Oé)%as added slowy to a solution of Ph3P (1. 159 4. 45
4® mmol) and 2-chl oro-4-fl uorobenzyl al cohol

THE/<15 m.) at O C wunder argon. After the addition

4 slowly warmed to rt and stirred for 16 h.

The m xture vvas co cen rat d and the residue purified by flash

chr omat ography Eluti on wi®h 10% acetone in CH2Cl 2 yi el ded

4- (2-chl r r o0l-gionhess sol id.

R e st i ety

2 4 th&e@w oA sellitionef d(éth;zl?a@duczartaomyl@ﬂe) Oaifﬁjrr&@éwhmra@léuraﬂé/ TdF470g, 5.0

i xt Ur B pited Sty {2 BaaluPr e TRE U 18 498 Rl I S o e e
heat ed o@%n@ ?Bﬁlﬁéﬂtﬂtﬁﬁoﬁé‘ﬁzylgld@hm& 4 ¢ 4Q0AIMAYirt PHFL(15trhE) 8100 PGs wer e
collecte ltration and washed water. The crude product was

di ssol weder argauret/esﬁher theiadditicriwaa sanheter the: mixtdrawas slaydy marmesddo

o, ssonpgtrscBe o The RIFETRHER GEFbhEssE it iy PuiER Bhiiefyrfesy {0 40
( m 3H)chr<7m8 ?@éﬁhﬂ Eutior viith (8% dcetbne ih GBlL.CBdjieldetii-(Z7ciibro-Mflubred) . LCMS
(ESI): purity 100% did not |onli(§I beCorrpounds 38, 39, and 40

wer e prb@paVIQdY}fﬁrﬁéBthﬁthbenéalﬁﬁhkéﬁe 89 cploziesg s d in Exanple 37. EXAMVPLE
38. Ve 5B, A mixture of aldehyde from Step A (0.70 g, 2.3 mmol), 2,4-thiazolidinedione

(0.27 g, 2.3 mmol) and sodium acetate (0.47 g, 5.0 mmol) was heated to 90 °C and
stirred at that temperature for 45 min. The mixture was cooled to rt, water (10 mL)
was added, and the mixture was heated to 80 °C and stirred for 10 min. After
cooling to rt, the solids were collected by filtration and washed with water. The crude

(0.64 g, 3

product was dissolved in acetone, filtered, and the filtrate was concentrated. |
Trituration with Et,O produced the desired product as colorless solid (0.48 g, 35%
for 2 steps). 'H NMR (DMSO-dg): 3.80 (s, 3H), 5.15 (s, 2H), 7.16 (m, 3H), 7.28 (m,
1H), 7.41 (s, 1H), 7.53 (dd, 1H), 7.65 (m, 1H). LCMS (ESI): RT 0.87 min, purity
100%, did not ionize.

Compounds 38, 39, and 40 were prepared in a manner similar to that described in

Example 37.

EXAMPLE 38.

5-[4-(3-Fluoro-benzyloxy)-3-methoxy-benzylidene]-thiazolidine-2,4-dione.
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F\ "Ot-1 SS NH O
5-[4-(3-Fl uor o- benzyl oxy) - 3- net hoxy- benzyl i dene] -t hi azol idine-2,4-d |one.
44 WO 20080Qd@&7/04974PCT/ US2005/ 024703 ' H NVR (DMSO- d6) : 2c8Aaise@s/o03+4hp3 5. 20
(s, 2H, 7.24 (m 6H, 7.45 (m 1H, 7.74 (s, 1H). LCM5 (ESI): RT 1.43
m n, purlty 98% [2Mm+1l] 719. EXAMPLE 39. / W 0O O~ S/ / NH O
(5 ( OBdhlel\/gi(Eg \DBISGtBD X3.8Bdaz3tH), de2@ s, t2H )aZ &4 @nr@H R, 744% (onéH), 7.F4 XBR

3 7.42 (m 5 7.73 (s,
1 @)sl(%%@iﬂ %)%biﬁmm BB?%’QP%WTW&%G\H] 383( EXAWPLE 40. 5

V‘é 0 0 2-[4-(3-Fluoro-benzyl oxy) - 3- met hoxy- benzyl i dene] -i ndan- 1|, 3-di one.
1H NVR (DMBO-d6): 3.95 (s, 3H), 5.30 (s, 2H), 7.28 (m 4H), 7.48 (m 1H,
7.82 (EXAMALE 3998 (m 5H), 8.72 (s, 1H). LCMS (ESI): RT 1.72 min, purity
100% [Mrl] 389. Biological Data: The ligand binding domain of ERR-a (aa
183- 424 3 P¥Aed incframe with the N-terminal Hs tag and the

cl eavabke 1 MDA J/Q@BETZS. The protein was expressed in BL21( DE3+)
foll owi ng i nduct pMIPTG at 16 C. Cells were harvested after

16 hours (h) of ‘ { and lysed in 20 M Tris pH 7.5, 500 mM NaCl, 5

mM i m dazol e, 5% gl ycerolg protease inhibitor cocktail (-EDTA) and 2 nM

R-ME. Insoluble material was reppve ntri tion at 40,000 x g for 1
hr. CJ%H‘Bieééy'ﬁESYr@g@ﬁHi%Wﬁf‘snzé(B& %CFP‘{% 'NP I¥¥F-urm and after applying

an 'm1¢P&RA§(@&%%%“* 3 hae (Qfﬁﬁg'mg’? Bhyteh g{{hﬁHpm&@I(m weg, F.yBtEer

purified on size usion ¢ rent honogeneity of
95% as 1{HidgedMSy(ESE- HIFAG|58ohmpatltggﬁ%hw+65|30N+1ﬁ)383

EXAMPLE 40.

FQVO

2-[4-(3-Fluoro-benzyloxy)-3-methoxy-benzylidene]-indan-1,3-dione.
'H NMR (DMSO-dg): 3.95 (s, 3H), 5.30 (s, 2H), 7.28 (m, 4H), 7.48 (m, 1H), 7.82 (s,
1H), 7.98 (m, 5H), 8.72 (s, 1H). LCMS (ESI): RT 1.72 min, purity 100%, [M+1] 389.

Biological Data:
The ligand binding domain of ERR-a (aa 183-424) was subcloned in frame

with the N-terminal His tag and the cleavable thrombin site in pET28. The protein
was expressed in BL21(DE3") following induction with 100 uM IPTG at 16 °C. Cells
were harvested after 16 hours (h) of induction and lysed in 20 mM Tris pH 7.5, 500
mM NaCl, 5 mM imidazole, 5% glycerol, protease inhibitor cocktail (-EDTA) and 2
mM B-ME. Insoluble material was removed by centrifugation at 40,000 x g for 1 hr.
Clarified homogenate was applied on a Ni-NTA column and after applying an
imidazole gradient the protein was eluted. The protein was further purified on size
exclusion chromatography to an apparent homogeneity of 95% as judged by SDS-

PAGE chromatography.
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WO 2006/ 019741 PCT/ US2005/ 024703 Binding affinities of compounds were
determ ned by screeni ng agai nst the ligand bi ndi ng domain of ERR-a using
Ther moFl wo(@nje/tiennol ogy (US Patent No. 6,020, 141 andPO$/UR240s/0247db.

6, 036, 920, and Journal of Bionolecular Screening 6 (6), 2002, pgs
429-440). Assay plates were prepared by dispensing 2 pL of a prot ei n-dye
sol uti on andirdipg affinitiesof eempedngewese datesmsed Ak scraaningeagainst theondi t i ons

d th f t pH
76 HBeboREERS SobFigR ERRYTy T oasd A S FRctiNG =t P
concentgr Geo, o1 @hdtl@StPaiQﬁlﬂJ‘Q@r@O%SZDQ@nQMouFmaﬂaﬂlejommicutB‘r Sdreemial 60i | was

di spensed on top prevent evaporation duri n t he high tglﬁ_ugﬂgut screen
(HTS). (6)l'ﬁ@ﬂﬁol39§|é}2@r‘b4(1)s Assaypatas weye PreRar é&'ﬁlé@efgﬁ'% ol di ng

based ?ogeM-H?%gB&?Bﬁ%n%eé ﬁEtdf?ﬁ'e st B t iH'£884-fm Cf%tet hgyprotein. The

report protein tunfolding event the environnentally sensitive
dye AN%ohHmbne?usemﬂltl’m@Baﬂe@d wére: tme mg/ndeﬁﬂﬁgabasmm Namhoaghaitetty.ﬁfetral

he 384- h C/ ' d
he.t het i 76nPBDATHGNBE, (e phieetn's Mron: SR BUPC ARt indal o by ™"
reasur ICBHC&E]H?F&?S%%?CGM@BQH& ViR A0 EQI tRhamgh [ SCRirferaRsipwas Capt ur ed

i mages are Integrated and a nelting rve 1s generated that rel ates
fluor eichxq:rm'fsed(:orf mctbl mavert euafporaim guring:ihe kigh dhrougbpubscreenEihSer at ur e.

For th ERR- een ta were collected f 1 Cintervals
2nd t ndNSTROETOTES ATk Brahsry i Bepediae eIt dflg Kaspy

char athﬁxb‘rééde‘th%lettéé’cﬁari@Fméro%h@hﬁedfmm o@ih&ﬁroteuﬁ THig tepwtfeefcbrdhetl fied
fromthe screen by neasuring an increase int meltin nperature of the

pr ot ei profiein unttdding @vest isithe enyiraamegtallyfsemsitiveslys /BNﬁetgat isKRePIPRIYCEC count

that th | i ' t at - ' ' f
Lnat NS iSRRI Gyl ARG SBRia o dhARicl PRle e TRt o0
The m'rbhﬂﬂm HitY ©f FOTC/AikG Bing thé Yisdrenal iunfleingrafiire pooteirhis mohllt@*edr’egﬂhree

equilibria: Ku 4 N2 2U (1) N2Ldl 4 N2 +Lf ( N2L 1 L+Lf (3)
The fir an&malﬁlwm@ﬁﬁ@lﬁ(é@:ﬂ%f%C?W alFRaes %%tﬁs do‘% %mjah a E‘er?he

oot S A SRR AR S Sy astaclggen Trom 1o
(N2L) ; friodesdemicetto fehotignidfiunfolded gestein aea fuhetial sfteviperame. For the ~

ERR-a screen, data were collected from 30 to 80 °C at 1 °C intervals and the protein

melted under the screening conditions with a characteristic melting temperature, T,

of 52.1 °C. Hits were identified from the screen by measuring an increase in the

melting temperature of the protein.

In order to estimate binding affinities, it was taken into account that the
oligomeric state of ERR-a, which is a dimer (N), and that of a single ligand (L¢) can
interact per monomer subunit with equal affinity. The melting curve for such a

system is described by the following three equilibria:

N,—%52U (1)
N,L—%2 5N, +L, )
N,L,—*—N,L+L, (3)

The first equilibrium describes the denaturation of ERR-o, dimers; the second

equilibrium describes the dissociation of the first ligand from the single ligand
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of the second ligand fromthe fully occupied ERR-a diners (N2L2). Fol |l ow ng
the derivations of Brandts and Lin (Biochemstry, 29, 6967, 1990) the

di ssoci atwonoeunst4ants for the ligands (Kd;) can be det ecmiuseasab4703=Tm f or
any ligand concentration Lt by solving nunerically the conservation of
mass equations: P =2xN, +2xN2L+2xN2L2+U (4) Lt =N2L+2xN2L, +Lf (5) and -b+
b2- 4x axweRriEedrERR- 2 dimers ¢)V2L)naed éhepthidquiliprium descrpes fhexdiggycialigrk: xK,

p2 c- t (9) 2 x K ai xKa and KU.i s d1nthe unf i Qg equi librium
constarﬂfté%ﬁeﬁﬂﬁg Eg%ﬂ(ﬁg%‘ %ﬁgPﬂYQC%"éﬁ'ﬁiléﬁ%ﬁ 'Wgw%l ting curve of the
protein int Q‘W hv At ' laamoeet 1800) (J.

Bi onol ecul ar#}%gr ee P{%d&%vétfggg'@ﬁ%%ri?%m‘ IgggmB?bgeggﬁ%@ 29?Bi ochem s)t ry, 28,
7139, 1A8%UPssotiatiopmpaisearts seahiedigands ¢Ki}s) eart be aleterntinedan TFéf,doeacy
tenperature, Tref, the follow ng equation was used: Kd, = exp 1lnKdel

-/ r ber ligand@roontertration LYy Solxing,numérically, the conbervatian oémass-equations:

di ssoci ati on constant of the ligand a reference tepperature Tref AHbef =
i s the binding enthal py ofﬁﬁéxgli?d%fﬂ}vegﬂzﬁ(eﬁp&of& n a reference
temperature Tref. 47 WO 20G6NQA924ANPCTH 52005/ 024708) To sol ve for Kdi'
fromexperinents and cal cul ate Kdef , the Tollow ng input

and
’ —b+\/272—4><a><c+2><c><Pt
a 2xc (6)
where
g=—1r (7)
2xK,
PZ
hb=—t—+ - (8)
2X[{u XKd'lu
c= P’2
2xK, ><K§'{' xKg’l" ()

and K, is in the unfolding equilibrium constant for ERR-a dimers that is calculated
from the melting curve of the protein in the absence of ligand as described by
Pantoliano et al. (J. Biomolecular Screening, 6, 429, 2001) and Bowie & Sauer
(Biochemistry, 28, 7139, 1989).

To compare dissociation constants at a common reference temperature, Trer,

the following equation was used:

2.;Il —
K =exp

RxT,  xT,

an:ef _AH;ef x(Tm —Tref)} (10)
ref

where
ref
Ky = is the dissociation constant of the ligand at a reference temperature Tier

AH[¥ = is the binding enthalpy of the ligand to the protein at a reference temperature

Tref-
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paraneters were used: Aft = 165 kcal/nol and is unfolding enthal py of the
protein at T=T determ ned by the nelting curve of the protein in the
absence oWolwgeang741,' = 325.25 K is the nelting tenperat ece/uskossioes7ps ot ei n
in the absence of ligand dCp = 5 kcal/nol-K is the change in heat capacity
for the unfolding of the protein in the absence of the ligand Pt = 4 Mis
the total pria ebivedon&dntircm expedeestaamedaloylaés geri nibetfallowivgiigput Lt = 100
Mis the total ligand concentration determ ned by experinmental design

AF| ef =pargmedelis/wefle Usedbased on reasonabl e estimates fromliterature In the

1) the SHaT 1obsEANTEhead ke babuiRl Bnliiy AL h SRS A OB oL
two- <t 218 RShe S0 Bl s tchostf BRI "ard Derng used (speci fic

activityo £ abspIPKkes theapditidPnsliserbfure o tad PFd?teii‘a)in tht labkehde BBl nuneri cal
i ntegratl ons were done using the conmercia program M croMat h{r)

Sci enti gt £)5 MRIIFAIK B A& chERgelif Fiaht éaé@é(ﬁtysfbpme iiffolcaly ef the petteiwin A cel |
based reporter assay was al so used to determ ne the functional response of
t he ERRha dhisence Of thesligatd ons were performed in HEK293E cells that were

i ntaiped,i M | ted i | ut am 10% EBS. i 1 fecti
of 4 po i 44 BoPEdp AL Bro Bbach o GHAn] By DPeRENIRIoUS Bl 4 ERR. o
|4 pd ot 44} (e _ oPet] |
A b e S S o R S T R

were sggoed BikcBfmakld badart 66 rédsatenid ésirnhtestréAliteratdre per wel | in assay
medi a (DM‘EM phenol free, 5% charcoal stripped FBS). The cells were all owed

to adhere to the bottomof the wells (approximtely 5 hours post-seedi ng)

and the conpounds were, dosed and the final concentration of DMSO was kept
Dol ow 0. 35 | IAARE IS bmAs 6o AR baHC A NG IRICNS SSSUPBIPS BB S

treate it he _ ) . ; _ Vi tY s
o e fitesFenRERy Mipkad 8ny/ 6 delite beaideasn, Akl Y

PCT/ US2eablidasta@sreveeiblendi) thenoniokding pdoteipaicastioRima tva-stalei frocesseand
activity,, Da were fitted ysin subrouti nes. avai l able frgm G gphPad. The
report e'}d{) 'F@@Bg%? &8&”@5‘8\/%6i%ﬁ'qgg'és‘?ggﬁpgc'fﬁquw%%?% Rfﬁte“a\?aag']&é‘“a?b% three
i ndepensiandl t&fPeAll fiHgSah® hublficEPMBYFEESNs were done using the commercial

program MicroMath® Scientist® version 2.01. The results are shown in Table 1

below.

A cell based reporter assay was also used to determine the functional
response of the ERR-a hits. Transfections were performed in HEK293E cells that
were maintained in DMEM supplemented in glutamine and 10% FBS. Co-
transfections of 4 ug of a luciferase reporter plasmid and 4 pg of each pBIND-Gal4-
ERR-a and pACT-SRC2 plasmids per T-75 flask were done using Lipofectamine as
per manufacturers instructions. Twenty-four hours post-transfection, the cells were
seeded in 96-well plates at density of 50,000 cells per well in assay media (DMEM
phenol free, 5% charcoal stripped FBS). The cells were allowed to adhere to the
bottom of the wells (approximately 5 hours post-seeding) and the compounds were
dosed and the final concentration of DMSO was kept below 0.3%. After 24 hours of
compound treatment cells were lysed and treated with the Promega Dual-Glo
system. Firefly Luciferase activity was read using a luminescence plate reader, and
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tested. Table 1. Kd and IC50 from 2 Hybrid Assay Results | C50 2-Hybrid cell

based Ex. # TDP # |

312569
S0t

WO 2006/019741

10 6.0

TF Kd (M assay (M
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clains as properly construed under principles of patent law. 51 WO

2006/ 019741 PCT/ US2005/ 024703 What is clained is: 1. A nethod of treating
a subj ectweubdemprag from or di agnosed with a disease, acsarsdes/02403 nmedi cal
condition nediated by ERR-a activity, conprising admnistering to the

subj ect an effective anount to treat the disease, disorder, or nedical
condition of a corrpound of formula (1): R83 X .("~Z R5 R4 R6 wherein:
ni sOor -, >NH or >NRa where Ra is al kyl, cycloal kyl,

phenyl Wg?tzﬁé:?aévy?a/& oal ky X is an aryl or heteroaryl group; R3 is -H or
-0-al kyl unsubstituted or substitut ed with one or nore substituents

i ndependent | y sel ected fromthe group consistin

-0-al kyl , ndA\“N?tRO Riregtiag @ J%ﬁ&uﬁ?r'agér%gﬁdiarﬂﬂ@%ﬁdﬂhl?Q'Sqqs@r

aI kyI ; f - CN,
T e e

i et yte m@sm@écf aml@fftebta/e gm@upt t;mnsatsthemgseﬁse- GROradk pk medica Opaditipn,

-(S= (O) -aryI cﬁ g mi a : 2, cycloal kyl, heterocycl oal kyl,

- (=0 phersAmpeigrGphigryula hd (C—O) het er ocycl oal kyl ; or R5 and R6 taken
together with the carbon to which gahey are attached form an optionally
benzof used heterocycloalkyld? ycl pal kyl ~noiety; wherein each said noiety
is unsubstituted or substituted w onerdr no[lg substituents
i ndependently selected fromthe , group c,05|sst| ng of: -OH, =0 =S; alkyl

S

optional ly substi tut ed with -OR yl ,Rphenyl, -NH2, -NH(al kyl),
-N(al k I % haI o, -COCH, or -COO al kyI -0- aI kyl ; phenyl; -O phenyl;
benzyl ; 'benzyl cycl oal kyl; -0-cycloal kyl; -CN, -N®2; -N(RY)RZ where RY

and R:n grieoedich i ndependently -H, al kyI or -(COalkyl, or RY and Rz
LZ{‘ gPoth Epgle{@ > mrotér ﬁ\u%“n\ghé’%eﬁ isal yi, cyclga[ﬁ%;l B cginyt b8 Fegocyc SAIky;

X is 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")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 mis 0, 1, or 2,
cycloalkyl, heterocycloalkyl, -(C=0)phenyl, heteroaryl, and
-(C=0)heterocycloalkyl; or R® and R® taken together with the carbon to which
they are attached form an optionally benzofused heterocycloalkyl or cycloalkyl
moiety;
wherein each said moiety is unsubstituted or substituted with one or more
substituents independently selected from the group consisting of: —OH; =0;=S;
alkyl optionally substituted with —OH, -O-alkyl, phenyl, -NHz, -NH(alkyl),
-N(alkyl)z, halo, -CF3, -COOH, or -COO-alkyl; -O-alkyl; phenyl; -O-phenyl;
benzyl: -O-benzyl; cycloalkyl; -O-cycloalkyl; -CN; -NOz; -N(R¥)R* where R* and
R? are each independently —H, alkyl, or -(C=0)alkyl, or R” and R* taken together
with the nitrogen to which they are attached form a heterocycloalkyl wherein one
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52 WD 2006/ 019741 PCT/ US2005/ 024703 carbon ring atomis optionally
replaced with >0, >NH or >N-al kyl and where one carbon ring atomis

opti onal Iwoodmatipt4ut ed with -OH or =0; -(C=O) N(RY)Rz; - PphrRiS)@®EA27RY| where
Rt is -Hor alkyl; -(COalkyl; -(S=(On)al kyl where nis 0, 1 or 2;
-S02N(RY) R where RY and Rz are as defined above; -SCF3; hal o; -CF3;

- OCF3; - Oeattoraring attddis kylionally rapleiad mider@i ebiH 9r 2l kil andaviaenerone

phar maceutigal | y accept abl rod rug, .or .nh ical hy e

et abor 1+ gatii tod SR SOhGa R bl wiR MR T RINERNRES < an ary)
or het er og(NR" Byl WASIOR' RS 6F 8 |@r(c1=\®)amt;@e©8*q’01)9)<alkwmeeé niedch ring
has five or six ring atons. 3, A et od as defined in_claim?2, erein: Z

is -0-; aod2RISOM “wheithBf engt Rza1g aedefinedakbeve; ndefent®lft 1% = H, hal o;

-CN;, -CF3; -Cg}pz_; = o]’ ipety selected fromthe group consisting of:
-C1_6al ky9¢! @Cﬁ%@?ﬁtﬂ‘”,do‘-cég(j% enyl, OC3_6al kenyl, -C2.6al kynyl,

- OC3_6ak kyshdrmaceatidaliycasuiplable salt Sharn@mettioallkatgepialfielprgdirug, or

- (C3_8cycl oal kyl ) C3_8al kenyl , -C0 8al kyl C(=0O) C1. 6al kyl, 5-9 nmenbered

het er o@ﬁ@rmapwﬂqallwéﬁw metgbalifeifereobenzyl , - (5- 9- menber ed

het er ocycl oal kyl ) C1_6al kyl , -(phenyl)Cl_6al kyl , -COOCL1. 6al kyl, and

(CCONRs)Rt where Rs and Rt are each independently -H or -Cl. 6al kyl ;
wher ei n eacl2. saintkthod etsydéfmedrin whaim t,uvkeretr Xdsbstarylardetaraaiyl@ieupr nore

e T e

unsubstituted or substituted with one or nore substituents independently
sel ected fromthe group consisting of -OH, halo, -CN, -CCl.6alkyl, and
-N(RW) R' whé: A Riethnd eRdefinedgnctaimepeergstit |y -H or -Cl_6al kyl; R4 is
selected fromthe group consisting of -H, halo, -OCl_6al kyl, -CN, -NO2, and
- O00H; i8aC5820b 2006/ 019741 PCT/ US2005/ 024703 R5 and R6 are each

i ndependent | 41-CN;, -000H, or a noiety selected fromthe

C
2N
Xis R , Where (

R and R? are each independently -H; halo; -CN; -CF3; -NO,; -COOH; or a moiety
selected from the group consisting of: -Ci.salkyl, -OC4.salkyl, -C2.galkenyl,
-0Cs.galkenyl, -Ca.salkynyl, -OCz.salkynyl, -Cszcycloalkyl, -(Ca.
scycloalkyl)Cq.salkyl, -(Ca-scycloalkyl)Cs.salkenyl, -Co.salkylC(=0)C1.galkyl, 5-9
membered heterocycloalkyl, phenyl, -O-phenyl, benzyl, ~(5-9-membered
heterocycloalkyl)C1.galkyl, -(phenyl)Cy.salkyl, -COOC.¢alkyl, and

- «(C=0)N(R®)R' where R® and R' are each independently -H or -Cy.calky;
wherein each said moiety is unsubstituted or substituted with one or more
substituents independently selected from the group consisting of -OH, halo,
-CN; -CF3, ~-OCF3, -NO,, and -COOC.salkyl;

R3is -H-or -OC.galkyl unsubstituted or substituted with one or more substituents
independently selected from the group consisting of -OH, halo, -CN, -OC.ealkyl,
and -N(R")R* where R" and R" are each independently -H or -C4.alkyl;

R* is selected from the group consisting of —H, halo, -OC.galkyl, -CN, -NO», and
-COOH; and
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group consisting of -COOCL_6al kyl, -(C=0)Cl_6alkyl, -(S=(OQm-aryl where m
is 0, 1, or 2, -C3 7cycloal kyl, 5 9 nenbered heterocycl oal kyl

-(C=0 phe\mplzp()ﬁ/dle’mroaryl and - (C=0) (5-9 nenbered het eroryusk@alokyh) ; or R5
and R6 taken t oget her vvith the carbon to which they are attached form an
opti onal benzof used 5-9 nenbered heterocycl oal kyl or cycloal kyl noiety;

wher ei nReaﬂﬁ Rarg eashdngependanlyb<EN:@Q@AHs or eupsiety aelestas remdhe or nor e

b
St e By Y RSB o R PR B
-NH(CL_ 6aldd,)-Cs- Mcﬁalk‘»ﬁl B3 ngmbeab@ hetéfbByclodIRPIk(C=O)pRERAL_6al kyl ;
-OCl1. 6al kyl ; phenyl : enyl ; benzyl ; -Cbenzyl C3_6gycl og kX
- 0C3_6cycl pieraary!, ansi- (Cﬂéﬁ(éﬁ 9 meneiysrRe hateriosyeipalinl); RERZ B SR daken

' ndependevn\gobétk}e{jgwg]ﬂ%eo rB%h to Whjcl'hﬁgxg)rg]attgehéé( lforrw?%a@,btlﬁﬂgllﬁi taken

t oget her en to whi are attache orm & 7 menber ed
het er ocycl ioeridoflised 659 N\i&mtmred(hreEroaydjoaikylimgsychIahkyl inpiefyt i onal | y repl aced

oo AR Al R SRR SRR P
is -Hor - ﬂ%?%%nde@%@kﬁﬂy@éﬂeﬁ@dfrom(tﬁe@”@tgﬂrs@ﬁﬂ\é%{‘ wperedl=5s 0, 1

or 2; -S02 are as I ned abov -'SCF3;" hal o - CF3:
- OCF3; -oom,eaﬁqytjopmemy sﬁlda)lsktsulted WJthA@ﬂﬂIm1 -gaticydr pheryl -k, aNk{@;. wher ei n

t he di sease, t| 0 sel t_ th roup
consi sti ngﬁat!)}f @{fg g@%&‘% &9@& 'P%l (gpﬁ P‘%gge 5‘6 tion,
cartilage I®sifo ny‘PékfetringiQQbéﬁﬁ}ﬁnﬂl‘gasbyt%alk?lat@%%@ﬁ:ld)élkwBCN NGyl osi ng
spondylitis, chronlc i njury, osteoPor05|s osteol ytic bone

met ast asi s-N(RIRT wihererfgea aéﬁ@ﬁah m;:@ml@n ¢ hbhdeosRikyl asi a,
opt eogenesl & chhet kichAr: S 9B ER i FaBEI T RERRR NP e

arthritis, atesdeedfomrd 4i7mepstssredthieterbaydibalkyii tng wheesit ione cmribdsm rihgs, '

childhood arthritis, Reiter's syndronme, and repetjtive stress inj ury 5. A
met hod acc¥eai wnt@néllww@cewgheﬂ TNE Q1% wgﬁea ky|) ehdduberepne eafibes

chroni ¢ 54 RS0 §%‘%@%@ﬁ@%§'t@2%§rl OB I omy i cense,

chronic erNGHQ‘I)$¢D§C1 _gaiklyl wWhiazaiR! i< or uei. @;alleylp{qCFrﬁ})é)nyalkyl;sease 6. A nethod
according tg E(B 5 1salk\,\f]wlr1eren 8 Fbrsﬁa-sseozlxﬁ’(' ﬂi Where RY anglﬁare as

defined above; -SCF3; halo; -CF3; -OCF3; -COOH; and -COOC salkyl.

4. A method according to claim 1, 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.

5. A method according to claim 1, wherein the disease, disorder, or medical

condition is selected from the group consisting of: periodontal disease, chronic
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condition is breast cancer. 7. A nmethod according to claim1, wherein the
di sease, disorder, or nedical <condition is selected fromthe group

consi st i nyoabos/aret4abol i ¢ syndrome, obesity, disorders eCTASe003¥24703
honeost asi s, diabetes, |ipid disorders, cardiovascul ar disorders, and
artherosclerosis. 8 A nethod of treating a subject suffering from or

di agnosigtiamimator airkangisease @Upd@rbroaﬁhlﬂﬁ.omfhp eiPRstactivedunesany ERR- a
activit¢ %ggprising adm nistering to the subject a pharnaceutica

conposi ?% conprising: (a) an effective anmount of a pharnaceutical agent
to treat the disease, disorder, or nedical condition, said pharnmaceutica

agent selected fromthe group consisting of conpounds, of formula _gl ): RL
R3 R2S n RP.(Amethd agsorgingitaickim sowhearein the diseqse, disgrder, gy megicalNra

wher e | B¢: z cl oal kyl, phenyl, or 5-9- nenbered
ol irong Corkel)

het er ocyc are each independently -H, halo, -CN, -CF3,
-NO®2, or -COCH, or a noiety selected fromthe group consisting of:

-Cl_6al kyl, -0C1 6al kyl, -C2.6al keny|, -0OC3 6al kenyl ,. -C2. 6al kynyl ,
53 eal by nyi- Apsthadadcoriagio CIyeH aaeRRne R pec isger of medial
-(C3_8¢ I I- = red

het eroc%ﬂoi’ﬁrtﬁé@dﬁgﬁﬂo{ﬁ?%&% %%oe yl, gg%?%f; (P}'Q(Q‘S%lb g%ném%rp gﬁeg d%'?m?

het er ocyisbrazirk of Prg§didmeesiasis; diphetes, Jiod. dadkiers, cagtiors BaakgiBordgns)
-(C0O Néﬁg%?whe%e Rs and Rt are each independently -H or -Cl. 6al kyl;
wher ei n 56698741 PCT/ US2005/ 024703 each said noiety is
unsubstituted or substituted with one or nore substituents independently
sel ected fromthe group consisting of -OH, halo, -CN, -CF3, -0OCF3, -NO2,
and - COOCL_6%! Kymettre! ofdreatingra sagiecksyfkgrinaiiiemisytdiagnesedbowits @udiseass ed

with on e | e | | .
consi St(ﬁﬁglrdgff)ér&’aaﬁ:éf %&!i’oqw medISERSRAERR.Y a2flifiF LEhdrsMY LdRiritaHRg
to the subject a pharmaceutical composition comprising:
(@) an effective amount of a pharmaceutical agent to treat the disease,
disorder, or medical condition, said pharmaceutical agent selected from the group

consisting of compounds of formula (ll):

R3

R1 N
2,
z
Rz// nm (1)
R* = R6
nisQor1;

Zis -O-, -S-, >NH, or >NR? where R? is alkyl, -C1.scycloalkyl, phenyl, or 5-9-

wherein

membered heterocycloalkyl;

R' and R? are each independently -H, halo, -CN, -CF3, -NO2, or -COOH, or a moiety
selected from the group consisting of: -Cy.salkyl, -OC.salkyl, -Co.galkenyl, -OCa.
salkenyl, -Cogalkynyl, -OCs.salkynyl, -Cs.zcycloalkyl, -(Cs-scycloalkyl)C.salkyl,
-(Cs.gcycloalkyl)-Ca.galkenyl, -Co.galkylC(=O)C1.galkyl, 5-9 membered
heterocycloalkyl, phenyl, -O-phenyl, benzyl, -(5-9-membered
heterocycloalkyl)Cq.salkylene, -(phenyl)C+.salkyl, -COOC1.salkyl, and
(C=0)N(R®)R! where R® and R' are each independently -H or -C1.salkyl; wherein
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-OCl_6al kyl, and -NR'"'R" where R' and R' are each independently -H or

-Cl 6alkyl; . R4 is -H -OCH3, or -C; and R5 and R6 are each independently
-CN;, - COGWD 2006/89THDi ety sel ected fromthe group consi sPCmEISed05/024703
-COOC1_6al kyl, -(C=OC1_6alkyl, -(S=(Om-aryl where mis 0, 1, or 2,

- C3. 7cycl oal kyI 5-9 nenbered het erocycl oal kyl, -(C=0) phenyl het er oaryl
and - ( C=OqeBhosaie maietyds hesubeiytedoer supsfituted with GnoRBoraRihst tHegist her

with the b
et or ooyl BarRg YRk ed BorTiE SRl RSB SoN. el TR S8,
unsubst i t ugeETF QLN Psd t(u@e)twgam;/l one or rmre substl tuents i ndependent |y

sel ected, fromthe group consisting OH; 6al kyl ; yl
- OphenyR: ISbéirﬁzerCw@H@'hwﬁubst@teécgrcﬁ%?&m&wdWJ ea%&'@%%ﬁk?? Uef?féN

“N(RY) Rz wh Y 3 kx|
- Cl1_6al kenyl%ge ‘?%?%%@%&F %ﬁ?moé:&%@%and @M? qfe(r?rfbgg?her 'with the
ni trogen to -O@igatkyt, ey aﬂ%wl@‘twaeﬂeeﬁwbndrﬂ caré-eaamenbepentdrdlyertdoycl oal kyl

ring wherein one carbon ring atomis optionally replaced with >0, =N-, >NH
or >N(Cl 4a|'£:y+63}i ¥hd where one carbon ri ng atomis optionally substi tut ed

wth - qagll r C %TO)(_-%}I( g Rz: -(N-Rt)S02C1_6al kyl where Rt is -H or
8-6'%16 kyl; -(S=(On)-C1 _6al kyl where nis 0, 1 or 2;

70
- Cl. 6al F;%
- S02N( FR%/ sad Wiere cAvh amdegendenty 2SN+ QLG onbaveisty seieated s the CF3:

;)Egr:rraceutgreélmcynglégégc ib(?@C@%l@gg aﬂéﬂ‘aﬁ%}]%@ew ,,3 g‘%ﬁﬁk,@%@%i@bt S,

met abol i t eg d?fz S@g ?cyémqmrsi@ ;mafhetdd hatepbaydisalRy! i(Cai0)phesyept abl e

excipient. 9. hod according to claim8, wherein the disease, disorder,
or medi calhetemﬁ?dylt a0d -(G=Q)E. memheasad dieteraskcioalys ardRnand & taken t i | age

For Tt 0o SR\ Ya0n, ok ey ARSREEAL ik 5316 KhagBeldl U
PCT/ US200H &8beydloal@libr casdiRyanoriyg, osteol ytic bone netastasis, multiple

nyel oma, chondrosarcoma, chondrodyspl asi a, oste enesi s |nperfecta
ost eonal acvherepagaeh §a|g,r§@@§)élsu @E%?%PESWH@U | Wish ope Qi dysut

ST R BEbEtl St bn g Bepdig DF! SOLO L =
syndrome, gathygt-0G walkst; r—@:pshenyi benzylpddbemyht-8h scydealky; -Q@Gs.emyictoalkyl;
| nflammat oty ANRYN(RY)R? where RY and R? are each independently —H, -Cx.galkyl,
-C1.salkenyl, or -(C=0)C1salkyl, or R and R* taken together with the nitrogen to
which they are attached form a 4-7 membered heterocycloalkyl ring wherein one
carbon ring atom is optionally replaced with >0, =N-, >NH or >N(C+.4alkyl) and
where one carbon ring atom is optionally substituted with —OH or =O;
-(C=0)N(R")R? «(N-R")SO,C.6alkyl where R'is -H or -C1.salkyl; -(C=0)C1.calky;
~(S=(0),)-C1.6alkyl where n is 0, 1 or 2; -SO.N(RY)R* where RY and R* are as
defined above; -SCF3; halo; -CF3; -OCF3; -COOH; and -COOCgalkyl,
and pharmaceutically acceptable salts, pharmaceutically acceptable prodrugs, and
pharmaceutically active metabolites of said compounds; and

(b) a pharmaceutically acceptable excipient.

9. A method according to claim 8, wherein the disease, disorder, or medical
condition is bone-related disease, bone formation, cartilage formation, cartilage loss,

cartilage degeneration, cartilage injury, ankylosing spondylitis, chronic back injury,
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di sease, chronic bronchitis, chronic obstructive pul nonary di sease, breast
cancer, netabolic syndrone, obesity, energy disorder, honeostasis,

di abet es,wbi2péaih1gissor der, cardi ovascul ar di sorder, or actrhsc@soban®sis.
10. A method according to claim9, wherein the pharmaceutical agent is a
conmpound of the Fornmula (11) or a pharnmaceutically acceptable salt thereof,
V\/ner ei rgoutnoste@pcnroszs iosteaytic panemetsstagicemedime MyEYBAdENRNrosa{comtal o,

o1 SRl SRk R SRR oA e consi st

g?ogll_;ﬁﬂ%/&hyblgla (Het@hal(ds pBeudbgs e, BShwtiy) rﬁéuma&wactl’mtls ridfsotiodent |y -H or
- a

wh h d b
oneor sHiitos GBAOP AN SPIOR BB ARG Tpasbre BTBHU NIbRed GRS REMETSI | ng
¢ OCl 60_% @Wbﬁe r%%tltlvg': sfes s%ﬁﬁb gf}%r&%f‘&lse = ﬁkkﬁ(ﬂlamﬁ%}b@lanﬂ/

uns tltute or °s ne or nore s
| ndepemlﬂﬁetlwey, cmd)ractbemcfmmmhlr@mgmstrucm;owmmrxoﬁlse@ele brgiast camr
-OCl_6a , or - NRWR' er. h.ind
_3 Bl Wifabqhﬁ YR IT, COR1Y Ghel CREISHTHCRAICR o RAh T ARE N i dioSToes,

- 000H,; Vgg?ﬁgy?%%}@é}t 5plaﬁﬁ@,r@sgié@03,group consi sting of -COOCl_6al kyl ,
(C-O)Cl m-aryl where mis 0, 1, or 2, -C3 7cycloal kyl,

5-9 nmenbered heterocycl oal kyl, -(C=0O) phenyl, heteroaryl -(C0O(5-9

Whioh they BF RSVEBERGCPITRG o %ﬁ%ﬁ‘@éﬁ‘ﬁﬁé@?@%@%ﬁ%@%ﬁ bE%yel oal kyl

g&%ﬁz‘%‘%ﬁ?%ﬁ@ 82 ﬂ@;féﬂﬁ%lﬁr(glgr §N ﬁhé[rﬁbb'\ﬁﬁllo Ny a@ZeN@b&DQ@f hEPEdfl wherein:
nisOorf;

Zis -O-;

R" and R? are each independently -H, -halo, -CN, -CF3, -NOa, or -COOH, or a moiety
selected from the group consisting of: -Ci.salkyl, -OC4salkyl, -Cs.zcycloalkyl,
-(C=0)C4.alkyl, -COOC.salkyl, -(C=O)N(RS)Rt where R® and R' are each
independently -H or -C4alkyl, wherein each said moiety is unsubstituted or
substituted with one or more substituents independently selected from the group
consisting of: -OH, halo, -CN, -CF3, -OCF3, -NO3, and -COOCsalkyl;

R? is -H or -OC.galkyl unsubstituted or substituted with one or more substituents

independently selected from the group consisting of -OH, halo, -CN,
-OC.galkyl, or -NR"R* where R" and R* are each independently —H or
-Cqgalkyl;

R*is -H or —CI; and

R® and R® are each independently —CN; -COOH; or a moiety selected from the
group consisting of -COOC.salkyl, -(C=0)C1.salkyl, -(S=(0O)m)-aryl where mis 0,
1, or 2, -Czzcycloalkyl, 5-9 membered heterocycloalkyl, -(C=0O)phenyl,
heteroaryl, -(C=0)(5-9 membered heterocycloalkyl); or R® and R® taken together
with the carbon to which they are attached form a 5-9 membered
‘heterocycloalkyl or cycloalkyl moiety selected from the group consisting of:
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O0O0O0OO NNHS and S O wherein each said noiety is unsubstituted or
substituted with one or nore substituents independently selected fromthe
group consoweangmfi: -OH -Cl_  4al kyl; -0OCl_3al kyl ; pheaylus2msnzyn;

- C3_6ceycl oal kyl; -0OC3_6cycloal kyl; -CN, -NO2; -N(RY)Rz where RY and Rz are
each mdependently -H or -Cl1. 6al kyI or where RY and Rz may be taken
together with the nitrog n to V\/m h they A attached to forma 4-7
menber ed het erocycl oal %ﬁ Fi ng erel n ong rboA\ri\gg atomis optionally

replaced with >0, = H o (') and er%%ne carbon ring atom
is optionally substi - (O N(RY)
where Rt is -H or - IkyI —O) ¥ 6¢ ;-

N(R

N"R) SO2C1_6al kyl
is 0, 1 or 2; -S02

—(-IO) )- Cl. 6al kyl where n

-haI 0; -CF3;|-0CF3; -CO0H and -COOCl1_6al kyl .
11. A nmethod according o cIa| m 10, wherein:  ni sOorl; Zis -0-; RL and R2
are each independently Salected framthe—group consisting of: -H -OCH3,
“F, -d, -ON, -OF3, -NQ z;md-"s-H S R4 is Hor 1O
and R5 and R6 are each ¥nd€pendent ON-~“or a ' selected fromthe
group consisting of al kyl C-O) phgy 1% § pyrazolyl; or R5
and R6 taken together wt he carboroto which ey are attached forma
5-9 nenbered heterocycli carbocyclic noiety sel ect ed fromthe group
consi sti ng of

S X R e e KR

sel ect ed fd,@Rituents independently selected from the group consisting of: —OH; -Cy.

salkyl; -OC1_salkyl; phenyl; benzyl; -Cs.ecycloalkyl; -OCs scycloalkyl; -CN; -NO2;
-N(RY)R? where R and R” are each independently —-H or -Cy.salkyl, or where R
and R* may be taken together with the nitrogen to which they are attached to
form a 4-7 membered heterocycloalkyl ring wherein one carbon ring atom is
optionally replaced with >0, =N-, >NH or >N(C1.alkyl) and where one carbon
ring atom is optionally substituted with —OH; -(C=0)N(R"R% -(N-Rt)SOgC1-6aIkyl
where R'is -H or -Cysalkyl; -(C=0)C1.salkyl; -(S=(O)n)-C+.salkyl where nis 0, 1 or
2; -S02N(RY)R?; -halo; -CF3; -OCF3; -COOH; and -COOCsalkyl.

11. A method according to claim 10, wherein:

nisOor1;

Zis -O-;

R' and R? are each independently selected from the group consisting of: -H, -OCHj,
-F, -Cl, -CN, -CF3, -NO., and -COOCHj3;

R%is -H or -OCHj;

R*is -H or —Cl; and

R% and R® are each independently —CN; or a moiety selected from the group
consisting of -COOC.salkyl, -(C=0)phenyl, and 3-pyrazolyl; or R® and R°® taken
together with the carbon to which they are attached form a 5-9 membered

heterocyclic or carbocyclic moiety selected from the group consisting of:
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t he group consisting of: -OH, -Cl_4alkyl, -QOCl1.3alkyl, phenyl,

-C3-6¢cycl oal kyl, -0OC3_6cycl oal kyl, -CN, -NO2, -NH2, -N(Cl_3alkyl) 2,

- N- pi per iwonygés/o19M1 nor phol i nyl, -N-thionorpholinyl, -(@e@usedsodabkyl)?2,
-(N-R SO2C1_3al kyl where Rt is -H or -Cl.6alkyl, -(C=0 Cl_3alkyl,
-(S=(On)-C1_3alkyl where nis O, 1 or 2, -SO2N(C -3al kyl)2, -halo, -CF3,

-OCF3, -COOH, and -COQOCl, 6al kyl . 12. ngt hod accgrdi ng—to claim8, wherein
sai d conpound is sel ect ed?f rom she grpupyconsi stiRg

5- Ami no- 3-{ 1- cyano- 21 3 net hoRy-\4- ( 2/t 0-4-tri f
phenylJvinyl}-1 -p N | e-%- car boni triHe:
5- Am no- 3-{1-cyano- & [4- (2-n~tro-4-trif
1- phenyl - 1 H pyrazol e4-carbonitrile;
5- Ami no- 3-{ 1-cyano- 2- [ 3- met hoxy-4-(4-nitro-3-trifl uoronethy

| -
phenoxy) - gashyinsubstitwed onsysiityled with pRe gy saesLbsHIERLY $¢lpeted from
5- Ami no- 3-{ 1- -2-14-.(4- -thif t 3 -ph
Aoty L BRSSO EET O, (R DL RSN bR - Pheny

ca

5- Ar ni no- 3- [ 10©438¢cldallgt, PFORNN®s piHy HN(CAidaylyl )2 1-Nsheyidinyl, HNpyr azol e- 4-

carbonitrile; ) ) ) t

5- Ani no- 3- [ 2-apbetayl dyhiamespirlioyl pHet PN (Cr-dljyRa-(NFY1IFOL A 1 - 1
Hpyrazol e- 45 Ltnid e (C= -(S=(0))-C1.3alkyl wh is 0

2- Am no- 5- 3%@%@3& 4|:' 5 %?'?ar”(gylﬂ-(g;r iof)f;ﬁ%?”é#ét(hSyI(-OB)rReCrfo%?y)y- \lgver?g/{]il%ehe] -t hi
azol -4- one; 1 or2, -SO,N(C.zalkyl),, -halo, -CF3, -OCF3, -COOH, and -COOCsalkyl.

4-[ 4- (2- Am no- 4- oxo- 4H-t hi azol - 5-yl i denenet hyl ) - 2- net hoxy- phenoxy] - 2-
trifluoromnethyl-benzonitrile;

2- Ani no- 5- [ 40A 4 1 cRfA 2 WHesRl sdid carpoutid a8 8eleckR #ém

30061 030741 B TEEERASEORNAK 13 chf3, i

5- [ 3- Mthboxquptedsisiing of:4-t ri f | uor onet hyl - phenoxy) - benzyl i dene] -t hi azol i di n

R e e
ibng]gl)iniCHtHré?n?gythﬂDﬁﬁ@fﬁﬂwlr)-pﬁrarz@téﬂwfwmy] -2-trifluoronethyl -
5- [ 3- CHi-AnunG-3aidttiyanp-2-[¢-42miitre-d-tifluprometbylophanayy)-pherskyinyBsheh endene] -

1H-pyrazole-4-carbonitrile;
5-Amino-3-{1-cyano-2-[3-methoxy-4-(4-nitro-3-trifluoromethyl-phenoxy)-phenyl]-

vinyl}-1-phenyl-1H-pyrazole-4-carbonitrile;
5-Amino-3-{1-cyano-2-[4-(4-cyano-3-trifluoromethyl-phenoxy)-3-methoxy-phenyl}-
vinyl}-1-phenyl-1H-pyrazole-4-carbonitrile; :
5-Amino-3-[1-cyano-2-(4-phenoxy-phenyl)-vinyl]-1-phenyl-1H-pyrazole-4-
carbonitrile;
5-Amino-3-[2-(4-benzyloxy-3-methoxy-phenyl)-1-cyano-vinyl}-1-phenyl-1H-pyrazole-
4-carbonitrile;
2-Amino-5-[3-methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-thiazol-4-
one;

4-[4-(2-Amino-4-oxo-4H-thiazol-5-ylidenemethyl)-2-methoxy-phenoxy]-2-
trifluoromethyl-benzonitrile;
2-Amino-5-[4-(4-methoxy-phenoxy)-benzylidene]-thiazol-4-one;
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hi azol i di ne- 2, 4-di one;

-[4-(2-Nitro-4-trifluoronethyl -phenoxy)-benzylidene]-thiazolidine-2,4-dion
. 4- [ awW02pek/01r41 0x0-t h i azolid PCT/US2005/024703

i n-5-ylidenenet hyl)-2-met hoxy- phenoxy]-2-trifluoronethyl- benzoic acid

met hyl ester; 5-[4-(4-M ethoxy-p henoxy)-benzyl _ o

i dene] 5:[134'Methbkyl-ﬂn(@-ﬂiiré—zuirifh@;romethyl-phenoxy)-benzylldene]-thlazolldlne-2,4-
{5-[3-Met hoxy-4-(2-nitro-4-trifluoronethyl -phenoxy)-benzylidene]-2,4-d

i oxo- EN&70li din-3-yl}-acetic acid ethyl ester; 4-[4-(2,4-Dioxo-thiazolid
i n-5-ykirde | s heRoRy thshAytitens]cthicxolidined iyl ester;
3- But yF[gq\?%?ﬁ'o%yg%@%mﬁm@m%ﬂ%ﬁ I uojra):))met hyl - phe]noxy) - benzyl

i dene] didmeazol i d i ne- 2, 4-di one;

5- (4- Phenoxy- henzyl i dene) -t hi.azol i di. ng- +RALaner _Otri .

o [ 3 ( Feh B B e BB B kafib P fhenoylg igorometny

2- [ 3- MBbRSoitrike:( 2-nitro-4-trifluoronethyl - phenoxy) - benzyl i dene] - mal onon
itrile; ) ) .

2- Benz 6HaKhIpunprmetosyreteie-4rtrifuasemeda-phenpk P eidgnelshenoxy) - phenyl
]- acryl.oniteil g  qivo ..

2- q/anﬁ?'%?‘i‘@'?%?#dﬁk?-”z?z (2-nitro-4-trifluoronethyl -phenoxy)-phenyl]-acrylic
acid 6t[ﬁy(b-rﬂﬁrbe4-1riﬂuoromethyl-_phenoxy)—benzylidene]-thiazolidine-2,4—dione; _

L o B Ao B LS QS RSB iBidbfighen- 2!
H Benzqi_m L1 2+ - -met hoxy-4-(2-nitro-4-trifluoronethyl - phenoxy) =
phenyl ?gg‘sf%?ﬁq &r#*%e%ér[g:% M et hoxy-4-(2- n itro-4-trifl u o ro methyl
-ph e Bedy}-Mettoxyywerxyybedzylidenelthiazalidineodidrdipne;

2- Benzoyl - 3-[3-nmet haxy-4-(2-nitro-4-trijfl - -phenyl ] -acryl o
nitril é;g-[Sgﬂvé’faw&&cér%?91‘2%“‘@&?9@%%@58&‘6%‘5%%%‘?‘%9%8@%?&3"09 yi-acry
4,4, 4- T a2y ] - nitro-4-trifluoronethyl - phenoxy) - benzyl

i dene] 'fl'bat"?ﬁ?'gﬁé%bge@?é@gi&aﬂg%sz%md. one; ) P Y) y

4- [ 3- MédtHei@y4-Digpo-thiazaidin-brylitenemeths heimetheXRPPreXd3NitRsReZAUC net hyl - 2-
phenyl - 2 4- %&I hyd_ ro- pyrazol - 3- one;

5- [ 3- MAKHHIEIR! @5Hi t r o- 4- t ri f | uor omet hyl - phenoxy) - benzyl i dene] - 2- t hi oxo-

i m dazal_Bdiyh5430R8thoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-thiazolidine-

2,4-dione;

5-(4-Phenoxy-benzylidene)-thiazolidine-2,4-dione;
5-[3-(3-Chloro-phenoxy)-benzylidene]-thiazolidine-2,4-dione;
2-[3—Methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-malononitrile;
2-BenzenesuIfonyl-3-[3-methoxy—4-(2-nitro—4-triﬂuoromethyl-phenoxy)—phenyl]—

t
5
e

acrylonitrile;
2-Cyano—3—[3-methoxy-4-(2—nitro-4-trifluoromethyl-phenoxy)-phenyl]-acrylic acid
ethyl ester,
3-[3—Methoxy—4—(2-nitro-4-trif|uoromethyl-phenoxy)-phenyl]-2-thiophen-2-yl-
acrylonitrile;

2-(1 H—B‘enzoimidazol-2-yl)-3-[3-methoxy-4-(2-nitro-4-triﬂuoromethyl-phenoxy);
phenyl]-acrylonitrile;
3-[3-Methoxy—4-(2-nitro-4-triﬂuoromethyl-phenoxy)-phenyl]—2-pyridin-2-yl-
acrylonitrile;
2-Benzoyl-3-[3-methoxy-4-(2-nitro-4-trif|uoromethyl-phenoxy)-phenyl]-acrylonitriIe;

60



4-[3-Met hoxy-4-(2-n itro-4-trifluoronethyl -phenoxy)-benzyl

i dene] - 3- phenyl - 4H i soxazol - 5- one;

2- [ 3- Met hww\eods/a1274mi tro-4-tri fl uor onet hyi - phenoxy) - benzycirasp@foe4rdan- 1, 3- d

i one.

5-[3-Met hoxy-4-(2-nitro-4-trifluoromnethyl - phenoxy) - benzgl i dene] - 3- phenyl -

t h| oxo4 A m'ﬂa‘kmjrom-ﬁ—memWy -4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-1-
ldenenethyl) 2- met hoxy- phenoxy] - 3-ni tr o- benzoi c

aC| d lpH @nés-)(let}uqane dioné

ﬁ Et hylg Hn{/i%mals&gmynﬁrd =thilidrentethylifHewoxg)Bbhaylidehe sy thyeRphiengiene] - 2- t
i 0X0- i azol rdiri-4-one

5-[ 4- (ZGd[thDO-@yfazﬂlﬁ-mzyl oxy) - 3- met hoxy- benzyl i dene] - t hi azol i di ne- 2, 4-d

i one;

5-[ 4- (3l3 EﬂM(? rboxtyeéh%—lngg&-ﬁl-tgﬂ%rp%ethylboehr?gl ybg%g‘}yhdﬁ ]zglﬂlmgl he- 2, 4- di one;

5- ( 4- Bepvddzoxam4-akhoxy- benzyl i dene) -t hi azol i di ne- 2, 4- di one; and

2-[4-(3-Fl uoro-benz loxy - 3- net hoxy- benzyl i dene] -j ndap-1, 3-d 13. A
met hod 4alSclfietany-4-62-6ite- f’thQﬂW@ﬂlﬁtgyls@i%%hﬁﬁﬂiﬁd'di%eg%T%\?[”@Yliggr om the
group

5-Am n (955'{% lb-’yancb 2-[ 3-nmet hoxy-4-(4-nitro-3-trifluoronethyl -phenoxy) - pheny

I]- viny B}Mbtrm)@fw-l(Z—h|tl‘da—|4ytrlﬁa@dometh;zlq1shmmxw -bbpzylBlene]-indan-1,3-dione.
Am no- 3-

- vinyl¥ "IM anon‘}/‘léi"tl(-@ 6#’ n‘g"log" @yr’%o -H%'zy?l%@%Q%Y;?He%yﬂﬁ&ﬁ%xééz phenyl ]

2- Am njnﬁia[z%haﬁtfb%)é 4-(2-nitro-4-trifl uoronethyl - phenoxy)-benzylidene]-th
i azol -

4- [ 4- ( 2P yB-Dloxocindsi-2yilidenemathyl - rerashexpheroxyhe- iRy OIS - 2-
trifluorone hgl -benzonitril e,
5-[ 3- METREY {2-nitro-4-trifluoronethyl - phenoxy) - benzyl i dene]-th iazolid

i ne-2, SRRy 20BN AL 4411 PO HdBRA P4y PBenzylidene]-2-thioxo-
5-[ 3- I\/gs'; Egﬁ(ﬂ{%s @ ni tryo- g’?fn“ fl uor onet hyl - gﬁ{enoxg? benyzyl i]dene] -thiazolid

i ne-2, 4h|aaobd19—4 -an¢A- (2, 4- Di oxo-t hi azol |d

in-5-y h ( ile;

5 1 4 { 2R G R R P PR SR e T s B e inbEne o) 4-dron

e; 4-[344.83 Fh.Br@b@nt?l’oﬁ?PBJndethoxy—benzylldene]—thlazolldme -2, 4 dlone

i n-5-ylidenenet hyl)-2-nmet hoxy- phenoxy, i fl ugr rret h
5-(4-Benzyloxy-3-methoxy-benzylidene) t |azo ldlne 2,4-dione

2-[4-(3-Fluoro-benzyloxy)-3-methoxy-benzylidene]-indan-1 ,3-d|one.

13. A method according to claim 2 wherein said compound is selected from
the group consisting of:
5-Amino-3-{1-cyano-2-[3-methoxy-4-(4-nitro-3-trifluoromethyl-phenoxy)-phenyl]-
vinyl}-1-phenyl-1H-pyrazole-4-carbonitrile;
5-Amino-3-{1-cyano-2-[4-(4-cyano-3-trifluoromethyl-phenoxy)-3-methoxy-phenyl]-
vinyl}-1-phenyl-1H-pyrazole-4-carbonitrile;
2-Amino-5;[3-methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]—thiazol-4-
one;
4-[4-(2-Amino-4-oxo-4H-thiazol-5-ylidenemethyl)-2-methoxy-phenoxy]-2-
trifluoromethyl-benzonitrile;
5-[3-Methoxy—4-(2—nitro-4-trifluoromethyl-phenoxy)-benzylidene]-thiazolidine-2,4-

dione;
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benzoic acid nmethyl ester;

4-[4-(2, 4-Di oxo-thiazolidin-5-ylidenenethyl)-2-nethoxy-phenoxy]-3-nitro-ben
zoi ¢ aciwormiaduibrest er; PCT/US2005/024703
3-[3-Methoxy-4-(2-nitro-4-trifluoronet hyI phenoxy) phenyl ] - 2- pyrl din-2-yl-
acrylonitrile; 2-Benzoyl-3-[ 3-nmet hoxy-4-(2-

i t r0- 45t[BHYEthexyre {4 It BdH rrmﬁl@yhnl']en@@,(y)ywallfipp@}-thlazolldlne -2,4-

4-1 3- l\/%t hoxy-4-(2-nitro-4-trifl uoromethyl - phenoxy) - benzyl

|dene]- - thyI 2-phenyl - 2,4-d ihyd ro-pyrazol - 3- one;

5- [ 3- Mataoppy4-idxo-tHidZliddh- Bryl|f:létl@m@ﬂm)JZJmahenwph)anbw]wtnﬁdmr@hemw hi oxo-

i rni dazo d|n 4- one;
4-1 3- N@Bﬁéﬁ?mﬂe(z nitro-4-trifluoromnethyl -phenoxy)-benzyli dene] - 3-phenyl - 4H

- so)@zﬁl §(25 Q’Ebe‘% tnﬂL%oromft ¥| qenox )be >ylllgieﬂe -thiazolidine-2, 4 djone;

2-[3- UorY oxy) - benzy |dene’]-| ndan- 1, 3-d
ione., 4-[4-(2,4- Dloxo-thlazohdln 5-yl|denemethyl) -2-methoxy-phenoxy]-2-trifluoromethyl-
4-[ 4- (1 3- Di ox0- |ndan 2- gl i denenet hyl ) - 2- met hoxy- phenoxy] - 3- ni tr o- benzoi c

acid menggic acig methy st
5-[4- (2 @f@.é@hﬂ%. %xlheﬁéme%wngﬁémoambhb rehittdbeagdie di ne- 2, 4-

di one. accor |ng to cl wher ei conpound is selected
from tdoil gredyd estersi sting of:

gz'g]m 2% _&lethoxy-l? @/ nAfré %—trl El(gr%me hY 'p])clflleun%rx?/ -phe X)lll]'-atb%}?ﬂm&%}?—enzyl | dene] - thi

4-[ 4- (%cﬁ%ﬁﬂﬂlﬁ ox0- 4H-t hi azol - 5-yl i denenet hyl ) - 2- met hoxy- phenoxy] - 2-
trifluorometh benzonitril e;

5-[ 3- I\/él—Benyeyl-G( [8-miethaxysd-(2-initrardriciweremetperhsapyibehenyl-aeniqnitigiazol i di n
2, 4- 6/
g [3 Met &@TUP{YAX%'NQ §%ﬁ @ﬁ&gﬁﬁ&%yﬁgéﬁ% d_egg Zyme’ghg(ng hen|¥ iazolid

i ne- 2, ‘E4QHHV&)% pyrazol-3-one;

4-T14-(2 Di"oxo-t hi azol i di n-5- yl i denenet hy eno 2-trifluoro
£hyl(-5 MBI o AHTTIBOTGROB Ay LB PBAG o-2HBRNRy ) bansyl -

IAdeZG] &ZH%%@XO% f??%t(z)l |4d|dnI gnyfl denenet hyl ) - 2- met hoxy- phenoxy] -2-trifluoro
net hy| -4-fEMethexyadi(2-nies-Hytriflestoenethyl-phenoxy)-benzylidene]-3-phenyl-4H-
isoxazol-5-one;
2-[3-Methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-indan-1,3-dione.
4-[4-(1,3-Dioxo-indan-2-ylidenemethyl)-2-methoxy-phenoxy]-3-nitro-benzoic acid
methyl ester; and
5-[4-(2-Chloro-4-fluoro-benzyloxy)-3-methoxy-benzylidene]-thiazolidine-2,4-dione.

14. A method according to claim 2 wherein said compound is selected from
the group consisting of:
2-Amino-5-[3-methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene}-thiazol-4-
one;’ '
4-[4-(2-Amino-4-oxo-4H-thiazol-5-ylidenemethyl)-2-methoxy-phenoxy]-2-
trifluoromethyl-benzonitrile;
5-[3-Methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-thiazolidine-2,4-

dione;
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4-[4-(2, 4- D oxo-thi azolidi n-5-ylidenenet hyl)-2-nmet hoxy-phenoxy] - 3-ni tro-ben
zoic acid nethyl ester;

2- Bfnzﬁylwe-zbmm4moxy- 4-(2-nitro-4-trifluoronethyl - pheroxyysz@seeyh]3 - acryl o
nitrile;

2- [ 3- Met hoxy-4-(2-nitro-4-trifluoronethyl - phenoxy) - benzyli dene] -i ndan-1, 3-d
i one. 5-[3-Methoxy-4-(4-nitro-3-trifluoromethyl-phenoxy)-benzylidene]-thiazolidine-2,4-

4-[4-(1, 3- Di oxo-i ndan-2-yl i denenet hyl ) - 2- net hoxy- phenoxy] - 3-ni tro- benzoi c
acid MWyl ester; and

5- [ 4- ( 3={@hbot pridkd-tHIRZ iR e B R MbEMdhetnyEs-AstroRe pREhb LG TeTrfluBIeRelhyi ne- 2, 4-
di one. [%g .\ rlret hod accordi%,?]’lg to gl aim 2 anjra)glpn sai C(;rrpound i Isydsel ected
from beezonitig; consi sting of:

oL B G AL PR PR as ) L1 acol ¢
i n- 5- y i demeirelidnd-inidzdmeireyid ehemel)- 2nidthbkyphensxyid-triflieraraethykci d

met hyl ‘ester;
4-[ 4- ( benzocwmeid methy@stert n- 5-yl i denenet hyl ) - 2- net hoxy- phenoxy] - 3- ni t r o- ben

E?Egnzggﬁ“?@ﬁ' w‘?{%ée‘%‘ﬁ‘iéf}{”ﬂi’kﬁiyr']‘f’?P%@"E?Wyr')f?‘mje&%)%f’ ngpq)ﬁﬂg’ﬁgi;%_?%%&ilcyl ]-acrylo

nitril egcid methyteb®rM et hoxy-4- (2- nitro-4-trifl u oro methyl-p hen

oxy)- beZ-Erilér)\/zloyll-%-[%-nr%etego_x?/:&?ftnRyol-zl-%r_if?uor}gmrcla)ﬂl&l-p%’e%bg(g/)hgrqerqﬁ]_-ggrg/%%ﬂlriI_e:;)’_ one. 63
2-[3-Methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-indan-1,3-dione.
4-[4-(1,3-Dioxo-indan-2-ylidenemethyl)-2-methoxy-phenoxy]-3-nitro-benzoic acid
methyl ester; and
5-[4-(2-ChIoro-4-fluoro-benzyloxy)—3-methoxy—benzylidene]-thiazolidine-2,4-dione.

15. A method according to claim 2 wherein said compound is selected from
the group consisting of:
5-[3-Methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-thiazolidine-2,4-
dione; ‘
4-[4-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-2-methoxy-phenoxy]-2-trifluoromethyl-
benzoic acid methyl ester;
4-[4-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-2-methoxy-phenoxy]-3-nitro-benzoic
acid methyl ester;
2-Benzoyl-3-[3-methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-phenyl]-acrylonitrile;
and '
4-[3-Methoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-benzylidene]-5-methyl-2-phenyl-
2,4-dihydro-pyrazol-3-one.
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