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SUBSTI TUTED PHENOXY THI AZOLI DI NEDI ONES AS ESTROGEN

RELATED RECEPTOR-a MODULATORS FI ELD OF THE | NVENTI ON
wab@spizsgent i nvention relates to certai n novePCT/US2008/056173

conmpounds, nethods for preparing conmpounds,

conpositions, internediates and derivatives thereof

and for treating conditions such as cancer, arthritis,

i nflammat ory airway di sease, and netabolic disorders.

More particularly, the conmpounds of the present

i nvention are EstrogdMURAIIANMERIIEM or al pha (ERR- a)

nmodul at ors useful for treating, aneliorating, slow ng

or inhibiting the progrqgahg&ﬂqﬁdgisease st ates,
di sorders, and conditio by ERR-a activity.
ThBARKSAROWNDa (K- toTIHET FNMWED Il kath ANLC hiecBiin ethO 8.l Bt Rhfufacture that

nmenbers of a superfamly of transcrlptlon factors. The
aroyseiyd ps bagksidp fidms fxisplar Bledplssstructural simlarities
and regul ate a diverse set of biological effects
(Aefsky, J. M J. Biol. Chem 2001 , 276(40),
36863-36864). Ligands acBavkérduad repress these
transcription factors that control genes_jinvolved in

Solps paisd bpdsyidedilmg areeftnasedie Tawanqeéb? euabiity donacxkiigend
per\fl%m%ge bk pl@im%erﬁocg;e[ Nér a'ifr dls olRﬁpﬁﬁQi.og?lgwe Rside films

02, San Diego: Aca ess) esent uman
aregetenmeulplagpetimshadamohetet dohstad tiabowhich @ttompbermarfyothe properties

his .fam | nate |jgands een ide t|f|ed }

o isimilsE MetoialiaR of MR G iR AmDip CERRTTARES FOVEh rGRRgtics
m&%&)am&%@m%@@e to SRIRnRSAEBANWARITCLYthkGugh QERASRY, \%athermg

modul ar structural domains that can be interchanged
resysitaniee and hlectmem%beméat@m tlh eddition.|the wiflepioaty dfeeker panel backside

functi on. a ece r contai,ns. a
i e o KB R ol SRR A, PR B i heve
ad @Rl PanfPBPihe el f@@@olﬁﬁﬂb@tﬂes Bt fencrengei\esdisbalance of

| i gand- bi ndi ng domai n (LBD). The function of the DBD
prqwﬂt%f@@m%@emenﬁlﬁ@ o defége fo hapdiedireqgess. Dnad & Bey dhcimger

oy A bR ST oo M s Bl PR NAE B it

the sequence of the nuclear receptor there are regions
i nvol ved in ranscrlptlona activation. The AF-

I
In grsighioiMpso s the dyrahilisy, longeviy ¢ mrfﬂfglaamfa%@wpl}wwdyles
1@9&&%%@;&03155&%& MhibIRR¢ Hm%a&afmﬁ@em@; suth-as Cel |
1997, 90 Roc et t e- Egl
(pdEyadodenaetephth@Bs (herciafitd 7P122’09))f resoftitd ehetuse OA’E}eﬁﬂ foils,

. domain |s enbed t hi e LBD and its

incP PG TS GRATTEE |AYMAO RO BEFT B e bRRoRa e Thsse

end]ea%rs eYpiddity R@lle inSohstklctiord, Whichledd @ftet?’mo?gex%éﬁswe and that do
Nucl ear’ receptors can exist as monomers, honodi ners or

nohsceysediyrmpsovaritie hérfeimeocaioftbe solarmpdnler t ed nucl eot i de
repeats (Laudet and Gronneyer, 2002; Aranda, A and A
Pascual . Physiol. Rev. 2001 , 8 1(3), 1269-1 304). The

menbers of this fam |y exB@mngiryher in an activated or
repressed basal bIO|03J0a state. The basi c nechani sm

There iga hecdalor irpprov eshPE hVidng &scansged @raeyse rrilsaii vae Javh sliigk solar
ba&isu%?lﬁfs‘ %ﬁ!t %a?ﬁt? inRh&QE ﬁltlﬂ’?‘c’al Jtﬂierﬁ h%ﬁl %legfélgﬁl{)pz{ﬁﬁ do not crack or
proteirns are referred t'o as coact ivators 2o
exbthatre&hlﬁﬁg smeﬁddMemato ¢nvdroneiental condittbme sidheasRert and moisture.
g& 20, 321 -344) glclear rece tor inth
Th afdibiea ahpigispis tp gl%%% R PPy AR 818 R Hims
and is associated with co-repressor proteins that
recruit histone de-acetyl ases (HDACs) (Jones, P.L. and
Y.B. Shi. Curr. Top. Mcrobiol. Imunol. 2003, 274,
237-268). In the presence of an agonist there is an
exchange of co-repressors w th co-activators that in
turn recruit transcription factors that assenble into
an ATP dependent chromati nrenodel i ng conpl ex. Hi stones
are hyper-acetylated, causing the nucl eosone to
unf ol d, and repreSS|on |s aIIeV|ated The AF 2 donaln

oy o " 1 . ]
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accepted nodel of bone differentiation, results in an
i ncrease of bone nodule formation, while treatnent of
WO 2008a859ar i a ost eobl asts with ERR a anti sensePCEEN0DE056173
in a decrease of bone nodule formation. ERR-a al so
regul ates osteopontin, a protein believed to be
invol ved in bone matrix formation. Therefore conpounds

tynlwélv hap p pegriiyqcHed Oeﬁbaelaelqunﬁ@ﬁea!sqnﬁ@wm sAarellaaftoyts to reduce
s%ﬁnﬁ%\eéeof@ﬁ‘e ﬁ@?‘gl%'cﬁn Gisb Q6fkack %F“t ieschagenRr ation of
bone nsity an prOV|5 & beneflt over current
appr oaches t hat prevent bone | oss, but have no

anabolic effect. Suc CO ounds can nha t he
ﬂg@w f@? PIFSEF IRYFRLPR iSifes atsalar 5%%3%]? ﬁ%&%ﬁ pddrgss the

defidicfIRATChRENtiBRa1 FHRS %&it 1h%81a9 arfd @oﬂsﬁﬁ@@&t@r T‘Plbtffrl‘ms of the

proteins that enhance its activity or inprove t
prestrtbnventign odmphee a RICE pirohaviagd niet peaikrmeraeasnfmgulteh é)y differential

i nt [ 1 ul t f th t
scqr i maeD o ABPEELr g b ABSw oY Py b RvB g ftnoiyt phihe
glakeaReeton (@ 539151% E’J(ﬁ‘*@%ﬁ& ah BAitidd ® pati®p HetPEHf fiRPNArISRmeric
bone romﬁﬁ ounds that will interact with ERR a

laygnty adberee as@eu fvinologytatah selet papict @acmyle ﬁh@v The selar panel
ba&%%d%ffg}n r%e% rah %a§ [ F %cnt?m &f 501;)}1 Sﬁgre?t 1? gt po%nt N the Vlslble range

associ
of Bfhtt bseiditeﬁleny Qhe mlﬁﬂp&e}@@km&@ﬁnﬁ Wt piphisd tdecgoeaqﬁﬁel and
t he act|V|ty of the receptor. ERR-a is also present in

exROsed [0a200 é@%@oaé& *Grend B Je rddatiyedumidignflopp pofgesylt in exfoliation
L] nap ve conplex with the PGC 1
Org%@giéﬁggf%rf E?ﬁhh co-activators inplicated with
ener gy honeostasis, mtochondria biogenesis, hepatic

o B RS F Gt e s e
ﬁhﬁlha{? 'hg Gn iM&hdic Vﬁ‘@ ty 0PI 65 &%@ea@&%ndé(p@(azﬂol}merlél%§&8 This film,

ERR-a regul afes the expression of medi Um
wh@h appileddy Iastﬁ@Apdwhym;tt ogesabte 2000 oums rat 8W@)d 8Medilatve

T e e

believed that in the adi pose tissue ERR-a regulates
energy expenditure through the regul ati on of MCAD
Anptijca gakodipeniinckydes amethoddey prewiraig, tha s ofithe present invention.

NI T
badlaidedinva kahost eadasiibty dnd [edb@divity @flthb@olahpanenhl bi tion

of bone nodule formation, there was an i ncrease in
adi pocyte differentiation markers including aP2 and

Otfgé:) égatlgrg% %&{1 éﬁégi f tﬁe nt1 ﬁ@% 51%%’ %&fiﬂﬁe lg)
detdé&bdesbnphctn‘tﬁith@mhmhﬂdr%drth@lclamtds fHte abasessmmhamyl ofeprmmples of
ewldty d DNA ¢ a Si s da a . indi cat ed
the v BobITHE! &%ﬁ&%h%%p%ﬁmhégf@da G PRSI ed
1mk/gn1%ﬁiﬂa9919 &hge 'p%s@ﬁlchlmﬁ&y TR BAGkIng 'He(alﬂ'é Shord parﬁEul@ﬂy
. Cell. Biol. 2003, 23(22), 7947-7956).
exmeldémtcblyalnmrdfa@edo@ebpchmgm utitizing Emrmcrpé@ﬁmmlwd thbesin.
expression of endothelial nitric oxide synthase, a
gene that has a protective nmechani sm agai nst
arteriosclerosis (Sum, D. and L.J. Ignarro. Proc
Natl. Acad. Sci. 2003, 100, 14451 -14456). The
bi ochem cal evi dence supports the invol venent of ERR-a
in metabolic honeostasis and differentiation of cells
i nto adi pocytes. Therefore, conpounds interacting with
ERR-a can affect energy honeostasis and may therefore
provide a benefit for the treatnment of obesity and
met abol i ¢ syndrome rel ated désease indications,
i ncluding arteriosclerosis and di abetes ((}undy S M
et al. Crculation 2004, 109(3), 433-438). Lion
Bi osci ence AG has discl osed the use of certain
pyrazole derlvatlves as antagonlsts of ERR—a for

g e o e T e
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The present invention further features a process for
meki ng a pharnmaceutical conposition conprising
w@eewsa125ee any of the conpounds according to FopemUs2008/956173
and a pharmaceutically acceptable carrier.Additiona
enbodi nents and advantages of the invention wll
becone apparent fromthe detail ed di scussion, schenes,
exanpl es, and clai ns BDefailed ReseriptiorSCR PTI ON OF THE
[ t
acvant Eresen v FHERR L A M ABFiQ AL LA iAPcd propprics
coihptisiogh nglyemyteae paaplithalhtafiltenadediol aqmlymemxr ket rdd PET film

er odinent ventlon [lustrated in the
ngg:f% Imiw ?I‘tjg Ong‘fVétéIr @‘qpqr O paRGEANBANGEHENLS to
ph@tgtﬁ%§mgﬁulg§%9§ﬁqs il aom Ibgclé}de%mvﬁi tﬂ@ gt Q‘Hg solar

intake. Figure 2 illustrates the effect of Conpound
pamn bgthswlsSdmax aumuétlkamen struaturé3GAT in 1ts bask éro@h 2h@idpasicse PET film

ft 14. f t t t t he
anGe pElrete 185l S TPRE AT R PR b e e o o
mca§MEd By HiFfofddtial afninklc¥ritefty iof hbsitL B3 £8 td %u@ﬁ fJ%Crheé%ﬁred

conpound 1 on circulating glucose |evels during an

froge the endpeyrt qf dlea gld@sﬁfangltlpn paat up ZDR3G At dildibenal ﬁ’@c&ﬂT film
1nc;[ucf’\es E@ n%&lg\?]en fo! p%c rg\zﬁhet%nea ﬂéﬁi{?fggﬁétl%rﬁ oo?fthegl-l’ﬁjf ?ﬁﬁs the product of

thes@ﬁefthﬁ@rm ahd mﬁﬂfﬁﬁm&i%ﬂ:tlﬂm hh&@ﬂ{&sﬂﬁetcghfgupshm@&mmz diﬂ@:tlon can
gl ucose levels at the 30 minute tine point panel

be &felir%qusg stechdvid e eblie sl e yee m@ﬁﬂsgg@efs%@aa aIaqnﬁgl 1
e [
pre&%}gtﬂl#’ é%a%lrl t{nﬂl %fr)alf:é gehsa 9?) % §Qea%e(§ ﬁf(i:)a%nquojqn5J IBIﬁ %g%{etélgg ; ? ucose
| evel s upon treatnment of Conpound 1 in ZDF rats The
panel on the left panel shows four-hour fasting
gl ucose at day el even of treatnent. The panel on the
PEM @AM Shows 16-hour fasting glucose at day 20 of
~treatnment. Figure 6 illustrates the effect of Conmpound
In geriemlgH’Eﬂ“: b&es s»itabb§momsei withathe @&FTnti invengios cZiDbe matls by a well-

eft sho e

kng? pBRFS e Rirelld poEhibatearet Ofemy® s RUSSHR s it the
ﬁlrﬂihlahdaﬁtmehla%efehﬁerrsb@%nﬁ II\IsmﬁlhfeaI&U@slgfbw&IaI@@ﬁnfeaw

0-1 20 mnutes fromthe T. Figure illustrates the
copfeptienallyfreqemyed teshniques. i Heulct peakedresatos thot i Th §lra moaesrqd from

' ) Q I

e eﬂléigﬁn?oﬁ a§§ t? S\l}gb?l 1@3 8% I() ¢ ctag?)ﬁ tagtérteq_ﬁg ?%%pnrg%e%gﬂarameters
usddne nidke hiic B]ED\MmAUQpﬂﬁculﬁﬁ tthd temﬁ)élafﬁr&-, tes?ddned fimbesnd air

fromtheOGIT. Figure 8 illustrates the effect of )
Veleelﬁbﬁww@ﬂfu@ Fongs yredding thsheptoret a4l Gpgliag zeses o p SETHiH@n tentering

f t o

th rou ogﬁyt gﬁﬁﬁﬁé ?ﬁ?egEﬁgggmgggﬁgﬁgsé?&%%&aﬂ%§dowz4o ¢
anqbamed pmferthIIye 230 yhor bivaens [fithe h@tymmyﬂizﬁbasjath etemmkglvxo Hicrresultant

concentration after 26 d s tr ure
filyPRighi os e sultkiently PG B1OPGHY ﬁ & Thi dravpilivs i thegueline and
trahﬁe%s'@ %lnégfonr &h b'g‘?lg@d to a-EHf‘eVQ @ﬂ%us%oﬂe?ﬁesl d’eﬁﬁec{slBQH@PEJﬁ §ilm.
fed plasnma insulin levels. The panel on the right
shoms t ot al pancreatlc insulin content. Figure 10

ustra f nd 1 .0on circulatin
Fof purgich oF B3 ahiife: i PET MR o oenibizft b3k RS
InsthRniHoded ozt Mbaauat‘ed@zdﬁferenﬂaesmmllg @orifiget @DSC). A
shows reduction of glucose |evels upon intraperitonea

lingps |hicgtengratsrofidr 6 (ininnisjagpkedeyiith 8 perpibaierngaplifyda of +/- 0.636°C
t g I I
evérlr'& %8 59?0{}1?1%9 TR%‘%%{:&?&FEEHD%E&%% r‘%g%ﬁléﬁrﬁrgﬁlt% ogfﬁ%l V\;[Se%%ra%%e range
reductlon of AUC of glucose during the ITT at the 0-60
and 0-1 20 minute tine point., Figure 11 illustrates
the reduction in fasted glucése | evel s upon treatnment
of conpound 1 in ZDF rats. The panel on the left shows
four hour fasting glucose at day sixteen of treatnent.
The panel on the right shows 16 hour fasting glucose
at day 22 of treatnent Flgure 12 lllustrates the

Y Y o o o o N ——
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Formula (1) wherein R is G -2alkoxy; R2 is CF3, or
alternatively R2 is linked together to R3 to forma
w@b@asti2stused to the phenyl ring to which R2 aPdI/BR32088/@56173
shown attached; R3 is H or alternatively R3 is |inked
together to R2 to forma phenyl fused to the phenyl

ring to which R3 and R2 are shown attached; R4 is
of ci(hiec300-°Codris geente thygesignalsdeyigpptod agpleat g@@ ycrsygdeat flow
X .S | e enbodi nent of the present
an?ﬁ@%ﬁ?%§g§ﬂgﬁgg§@is a conpound of Formula (1) wherein
R is -OCH 3, RRis CF3; R3is H R4 is cyano; and X
is S It is an enbodi nent of, the present invention to.
Thy et o JRRASSRN B8y 4 detechireHRs ForFAE PRENEseAsing the
red&%%ﬁ@aﬁﬁé% /ol Qb NI, NGB AR Rl RN iR B AR eturn to the
RE TOR- ALP MODULATORS FI ELD OF THE I'NVENTI ON The
bagshies efi¢r thewneutr inmaitingetratse®ntip ussdrto aitegraevkd haao fipwusmgts]. The net

th f i ng,. i i , :
pefbire et U8 RG HeT ST PEaT BT E0r Bhireror Aesentignay
theh MRvEIuRIRE fSUGBh 8 S18NClYe. pedlt bk lidtbSratibfck @APTHRE AbMnalized for
ai rway di sease, and netabolic disorders. Mre

sarpple tweeght and yeporthd inclonrolgnas (Bg). t e ipiceséinn chdisehpsarnt 230°C
e Estrogen Re ed Recept or al pha (ERR-a) nodul ators
wifkiSs T QARL oS B SHOLRERRLYT 2 Phe (o ) Thet pe
onset of disease states, disorders, and conditions
nmedi ated by ERR-a activity. BACKGROUND QF THE
Using\fEngerornigiee fedescribipe prasheamag peals apaesitivernugnbers, and

eniREhy ek o Ohegeli AT PALLL Mk ATD R Sl RE SEEABESARE fogion
froan ttie eadentsdtTeafp tbi23D 6Gicaaltheaftfeatilized d @hglays individal BET
Bi ol. Chem .2001 , 276(40), 36863-36864), Ligands
filga  Fipa 6 OF PEBHRS P{ G gé‘zcthﬂ e 5?2%%.11‘? fhacears g?tﬂva?n the
en&RM P hIR&SranKYiBh ¥EB -0 et ﬁ&%ba@measdﬂaﬁgﬁg% AduPD5 J/g to
and reproduction (Laudet, V. and H G onneyer. The
abiu &l Jéa prdkewmblyt foom BEhaitt b d diggo 020D Prefaned DEd glolmsAlade aklobit an

Press). Presently, the huma j ect S
oG PO BB 03 PHAFBEPE 4 s PEQAIIY Ry present
inveRGONRHRdritd R BLISHR A foRAEBth A0 tple&ksgﬂid‘r & 23 tor 48t @dothermic
them (G guere, V. Endocrine Rev. 1999, 20(5),
peakggyedssith thpticat five pwive apprakimating tholiees Bdeesttiondrssline.
structural domains that can be interchanged within the
menbers of the famly without |oss of function. A
Tht PRITC podhedin be&oedinos with nliaprascnd invgpesvidicbmblred with another
N-term nus, a conserved DNA binding_domain (DBD), a . .
pokymsgis lavegi brthatyseerd. wibpartia) shrinkaga AfithsiBkd filyaldgpmbination
‘ : . ; . . ‘
bR Be ) R 3L bR DAt ed ol
backseledgritns SognifiREs phrirkagde triag chemctusowrioklitgef thBEblaspanel backside

re ni.tion of .its cogn igand.. Wthin t sequence
iy TR oG SHiTege By OF PERdHE- AP v Eg e oot e A
depen@pnl (RE hRht&E bVt RRblyTREs HAfm b 599 "G | Sc is measured at

situated at the N-termnus dand constitutively
15@(61 fov 4 esinvteaassperipicd par ARBYh2IA5e0Eghythe G mpdratates a@dior
BRI By FELL S AOARR Ll e s e i vt nd
to h9rase2ii) evetdihllestepremiVb&nskae@idcdusitc@sdd @l Rdraikd. T shrinkage

the LBD and its transcriptional activation is |igand
carfepeaidieted fompmcextent y thg orgintatiqaand sepsgi@int piiced on thgdgm
- I rec o exi -
il B bR PR B GO Y Bl RETBY Seposing the
i nverted nucl eotide repeats (Laudet and G onneyer,
2002; Aranda, A. and A. Pascual. Physiol. Rev. 2001 ,
8 1(3), 1269-1 304). The menBers of this famly exi st
either in an activated or repressed basal biol ogica
state. The basic nechani sm of gene activation involves
| i gand dependent exchange of co-regul atory proteins.
These co-regul atory proteins are referred to as

o L, o, s o o s A A V7 o, 1
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function of ERR-a in normal breast tissue is that of a
repressor for estrogen responsive genes. |n breast
w@2008212520r cell lines that are non-estrogen rPSpUSN0/E56173
(ER-a negative), ERR-a has been reported to be in an
activated state (Ariazi et al., 2002). Therefore,
conpounds, that will interact with ERR-a nay be usefu

PEZfdp te adgitiopplhcat eeatmeanis, %thelblm@ilatelaw@ef thethgat seingmr &n a
|
pod SABIH RRSL PR ERID I fin Lol AT € Bhuer than the empoyature
us@igenhec érigina icat-seginggyeress arixha PET br shaskd ‘treammm&at or entirely
These agent ct. as antagoni st reduci n .
ungSBRIBFH G law T eﬁrwliaﬁ © {ft by 0565 31&6?%5@9 tﬁ‘BP?r?‘g’EﬁSafPr reducing
thel Hea B4Rk VRSV 1oRBR ! coTBRRRRYS %htc%%@ss%é( Ql%rdsﬁzﬂﬁﬁm the range of 140
osteoporosis, a condition that is a result of
°Crted2@tCoithe Shraécag@g%the PEddUot neyalskbd u@tur:@haftn‘r other layers are

safSi] RepokereoTasin iR ot S, B € S58Y prdfle S 38move he
£il:R SRriRQQ) prioPARPRIRG e ehd@s (OMcPeerigevel 0pment has

been observed on the adm ni stration of estrogens to
post menopausal patlents wi th osteoporosis (Pacifici,

% ﬁlf]ns OE%leelP\lyénr‘g n gﬁnerg%ﬁgge6a thkcitgess)s 'of pegige_r éﬁ%%%ggﬁt dlbnkégz b

prdfmb‘lly -ghtHtcraRdmBhsls bavidrd mahotke blﬁb@dmﬁﬁn‘ CTiImMAgY &lso be
the action of estrag ens IS tﬁglcall medi at ed (Kor ach
forpeed rongpugide! ayg@@f bde, Thim BT Jaysys/by (emgelles may ppt bsrable to
Wl%)g(%lrl(i glselgcl)drlllqco % k%é%sﬁl end %}% Z}Pgil%dor%e“é}bl?li nglg%c)i/ )oecsracrkm of the PET
filthBonnel ye, E. et al. Mdl. Endochn. 1997, 11, 905-91 6;
Bonnelye, E. et al. J. Cell Biol. 2001 , 153,
971-984). ERR-a is nmintai ned throughout osteobl ast
OpgblffEﬁ'icﬁ{Eﬂ tRd PR fﬁﬁlqgﬁ&fermg ko @hﬁ’é’v%%sde@l?ecplfevﬁ%?rﬁlécﬂwty in the
rat cal vaha osteobl asts, an accepted nodel bone
soldi panel bavkiide fibm, Aresicht of ddditams,iimcombmetiof omim@ nag beaised to

on it BB HrA I GhET EEticpd CRER ) FHe gt ThePeforred are

thd3@ €k 8o h@trlﬁa&dece&cesa%@nﬁc@&ﬁdlhg gHthad 8% POt BIRPOBY inflcrodoiding
protein believed to be involved in bone matrix

it i epgttthgsmalitheidstas rceVlamﬁmﬁﬁ@ witha thgifilm. fbéumepre-voiding can
ape n
corlf:tﬁgl ttg) %gro%%iél gﬁ(?f' etﬂg gle hbu ?%1%& %frsg %voeglg& gn It E(@&Sl@ %P Qeln contribute
to EufoNitibe of tixefief dirigvaivirotmeaal agpp rE)&Bhaﬁont é&dns Pl MRET film
bone | gss, but have no anabolic effect. Such conpounds
fails yrithim Hag b Greued acohryve ylee?ant%vvh@fe@pl@mrs ByPieggs of the film are
reaﬁﬁg%rﬁé&‘ed'}?&ﬁ' Y BB firh) TROBG d?gmﬁ gemawee Qffected by
t receptor wth proteins t ance 1s acti Vi
thed?ET fipn eekirtghmndit@bs; mdlycuddr drhetatlen dpraoset tearmeratites and lower
i ncr easi. e intracellul ar, con trations of t
m@@&%ﬁ%ﬂgqﬁﬁhqe@igﬁwﬁeﬁm rider DALl m@%ecw%pflgle to
exfoav& sely, with respect to bone diseases that are a
result of abnornmal bone growth, conpounds that wll
interact with ERR-a and decrease its biologica

activi,ty,.mm rovi. treat ment .o
A R TRy 8 Gt Pae ST B b fjokn s prein R ia €l Bgs 0 can
alsbBe u@&ﬁt@@g@élf}ﬂfﬂle fimt P& ungeeRt@m dMntRio8®adPéd ¥adIOft can contribute
protei ns decreases t he aCtIVItﬁEOf t he recegtor ERR- a

to gxfoliytisg 9 rﬂ@s%ElT film. Reaferiebly, thaBEDdE®, is ahlgastdd (ATTOATS
oA A HLSEE] Bt SRLYR SPRLB L% more ot
wi th energy honeostasi s, h]tochondrla bi ogenesi s,
hepatic gluconeogenesis and in the regul ation of genes
involved in fatty acid beta-é8xidation (Kamei, Y. et
al. Proc. Natl. Acad. Sci. USA 2003, 100(21 ) ,
12378-1 2383). ERR-a regul ates the expression of the
medi um chai n acyl - CoA dehydrogenase pronoter (MCAD).
Medi um chai n acyl - CoA dehydrogenase |s a gene |nvolved

. . 1 . o



10

15

20

25

30

-C(ONH 2, or -S(O 2)-C -4alkyl; and R5 and R6 are

i ndependently H or optionally substituted G -4al kyl,
w@eoodliizsenati vely R5 and R are |inked toget herP@i/uk2opsiesc173

N atomto which they are attached to form an

optionally substituted 5-9 nenbered N-containing

heteroaryl or optionally substituted 5-7 nenbered .
beigg eBwpiayicAi Age RBgrall @E%twa theyolagmesislq agkside Hraiis usually 80% or

gre%{e? ﬂe‘ﬁ rto 9ﬁ‘yaoqrte%5§ %‘oévé rﬂ{esqﬂaél f the tsﬁi £HBLG:
pro ar maceu | ca y acceptabl e sa ereo
badhsmlel’fﬂm raa.)pbe:ﬁch@efved be thor RISE fil miatone ok tlooudhetht addisoa of other

op 2 %‘{}(F:,Sg l]tj)guﬂcl: Iy oﬁogl?e?{)v;sleghfc%gp {i Iéagllgfnsgmgltélone(? to elt?ter side of the

PE@r}ﬁﬁf'@aﬁ%tdn%%éd 6 éﬁ%ﬁptﬁbﬁl%té”c%ﬁ tthe uhBG1REEBER Film,

invention also features a nethod of treating a subject
suffering frontor dlagnosed with a disease, disorder,

e iR b R %l SR BRI D APy o

pog;{dee cetgteml@tﬁ@fu @gmgtheaamhﬁee% dan HeaTPo4s hedt chRdifibidsAare
u

ch di sease, disorder, or condition can include,
dsSShownd 8% edptive harkdilo sAftgf asproiedyaf aging in the damp heat, the
1nt9rﬁ%yﬁ9 rcﬁlségloﬁ ro? eiftFT@fl}s hgor ﬁtﬁ%ﬂ{@% ?8 mne§ %}hhl?e %@és%ecﬂqu Peehng the
tw@Silhs &iarc RHT Alnhd thst, cxfelaed wWilbgaictdlyi Halvs hn ild@hEcf &dhatied valuc

di seases (includjing those related to bone formation),

of hpH A% {ess anpgrsursdhap thei Frg! Terd desciifed yha sxRasinegtal section. If the
e

PEY T PEbERAS el A6 SRSl SRR ANETOHE By HoBBL WRIR it was adhored

will Rhaw ydﬂtmss ofale PET dige. dggenby étis cm, beaasskstdiossuallgloatvedsurface
to.c | age for chondr ody, Si a,

angl it s i Oriweh ?ﬁ%ﬁt&n %WO?WW«}IP &]&Wlﬁﬂu Analysis (ESCA).

Pré?&‘ﬁﬂl%rhthfe'}fET G dHcbed thtﬂleaiggaﬁ(PﬁM RAbF Y6 nft R8@SLexfoliate after
chroni c obstructive pul nonary dlsease di abet €s,

damp doatdspesuod oeHBOdwuhameost asd the fgidurt ;ﬂtfebudag duthrough adhesive

faily RS G Bl v R AR e fud KSR cin St Bt T4 PET film

maQThkRR! Whi & I 1Tkl 8spcSial P SiERRPIaRE than the material to which it
ost eoporosi s, Paget's disease, periodontal disease,

is booidgdny Bhigiienat meeayearily interpeqtedegs %f@sﬂtﬂ@no e aghsgieningohanism
use Fo?ﬁ% t Jat%}td b?é’ﬁ)%%' PsBnd ‘%P{ea{i %‘é} RLo ?c?r ! e#?e%agd
evel, nsu ance f rapeuti ca
dweﬁbectlve amount of the conmpound of Fornula (1) can be
fromabout 0.1 ngy/day to about 5000 ny/day. The
present invention further features a process for
Opgglﬁlﬂg %gdlgﬁ& J@?ﬁﬁédl@%ﬁp agg%ggt% ac%tg%t}aﬁ%l@?%tﬁfn@@ coqcent(ates or
compouralep varmetbeds welbkhgwanctbptab IAétenatmelyrthey\dait lta afdad to the

odi ments and a ges,.of the inventian .
PE] E/ Bt d%?thttea V51 408 AN GRS B a§81FF€H€§te is
usé?ix é‘ﬂpio%%tln{’b@ AehAiHRn MQ!H H{-‘olngrlﬁe loE R PRI Til'%og;ment of the
THE | NVENTION This invenfion relates to novel R- a
additdutliapasion athic hepddi filroee lessen goimpast. t he treat nent,
anmel i oration, prevention or inhibition of numerous
conditions, including but not limted to cancer,

It ig&Edvraltyl I%cogrﬂiddaﬂﬂ&t £ thaetht WEY SirSsios @ondiﬁélﬁrrﬁi}aﬁ%er degrade
di seases, netabolic disorders, and associ ated synptons

theqreriogmpidceatheoNsT filrar b intipec sisprsity (BY), phide epeeﬁwt PET film
I
mam%)\éedmea% g ??%E&%E@ﬁ ?E;Er%bﬂtgfjﬁf’c{ l’ing}QEgFAo@gfl la% pghé fpgro65. In
substituted G -4al kyl, optionally substituted
Ci - 4al koxy, or hydroxyl; R2 is selected fromhal o
substituted Ci-sal kyl, cyano® halo, -C(ONH 2, and
-C(OO0C -4alkyl, or alternatively R2 is |linked
together to R3 to forman aryl fused to the phenyl

ring to which R2 and R3 are shown attached; R3 is H,
or aIternatlver RS |s Ilnked together to R2 to form

[—. o
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nmet hoxy- phenoxy}-3-trifl uoromet hyl -benzonitrile;
4-{4-[3-(2-1 m dazol -1

WO 2008813599 ) - 2, 4- di oxo-t hi azol i di n-5-yl i denenmet PgI/PSR08/056173
nmet hoxy- phenoxy}-3-trifl uoromnet hyl -benzonitrile;
4-{4-[ 2, 4- Di ox0- 3-(2-pi pehdin-1
-yl -ethyl)-thiazolidin-5-ylidenenethyl]-2-

othep embedimsAsisdiim BY mayihe s eersb Q-7 -ob 8¥oh P epd preater. As the IV

. 4-{A4- -Di _ 3. (2- | - :
18 1}Al§1fe:§sg%iﬁtﬁ§%uﬁféglzegﬁs I(fétl IﬁEj’E ;ﬁ)%/rﬁ g Hgar?teutr% g/?r] ‘t_)ef_orne more demanding.
Filmednidaxyin pYieaoky Feadtly mchsured byreschyijudsendbkidwi inehe art.

4-{4-]2, 4-D) -3-(2-]1 . , .
Corf;n,i%f%ﬁzam[ﬂagfefr?&%&( wgi[*)a_mﬂ? gr8F Pl Mg piadailenuehgs o B L
du 2_0?54%?1%{621@%?2%%_ }_)%ﬁ};,erlhﬁ’t%'t&{TBEb WyviReWRRAItA, TS & Eastman
Chewmlicab€hmipyny2 Kinghipok 0T NhiAszedll, désmsiyvhiyienBiretrhlyd Blekied to

uoro

aclﬁ?%e%?%%{lglﬂ%m gﬁlé_ﬁé}é{oi}; P gpe qr_rfe rtepyclle_ greerzfgg-r‘glirirtnrf{roln? the PET film
makﬁiioﬁb&‘é& dr febin@#MidhtHaRe Seahl JreaH@ MMy ]e)(zjl?asﬁﬁt AR RRRIY affect

oxy}-3-trifluoronethyl -benzonitrile; an

thegpeftorpance-obithndE B fifm- Byafereblydihe amopnt efiragycie PIAT sgs61 isdgss than

-5 i.denen hvl,].- 2- .. . e
s0fy ISP RUERBRORE I S0t ool mderpn wesRlistly franicigayng the
delpgtiblicaifetd of retubid gGRarpddlnohith Hrdvis 8 thétdal Bistoay byylowleREV. PET
compound is Mire particularly, the conpound is Mire .
resHirused @ mprkeythe filya a&f‘oﬁhﬁweiaily,kﬁawé@ theperd ey qomgain other
. e - i f . i | . .
o oA Ul s AL i, BCARRACHEL B8 nge cqptain branching
agdrmos.mul a (1) and at | east one pharmaceutically
acceptable carrier. Particularly, a pharnmaceutica
conposition of the present invention can further
WIRANRE 1 6f Ale AR Im RMEe PG LAeN e AR mafhldd be provided by
medi canent, anti body and/or inhibitor for treaylng,
incan@iritorgaitherdayers prtement solg mnclBRRkadnBh. aTkede diyseaney be

poRaSeR S obine BB Kbl HAME SreadiBit b aitSent
invénfid May BRaMdAadd®ived ta1BFRID thdfikn. Y Th&tchtingsdhefeifl FPoPatified

hi azol i di n-5-
filps maw he geplispble-tp hidms xythort sueh addidy s ohgdilvemiapenst The e

rosylting fHla may By SR A S0 RO PECR TP Y % 0- t hi azol i di n-
5-yl i denenet hyl ] - 2-
nmet hoxy- phenoxy}-3-trifl uoronethyl -benzonitrile;
4-{4-[2, 4-Di oxo-3-(2-pyrrolidin-1-yl-ethyl)-thiazolidi
~ Bl enmet hyl ] - 2-
Pofian: i enoxy}-3-trifluoronethyl-benzonitrile; and
Thd p$ Raideic hapey 14ech8ralR apdliadets hyweaticperaluyer th extend the functional

165 852D5 S e ok S ST B i v 6 SRer Mdd s RRS per
ﬁlrg{.' {yrifllie %grggﬁeﬁgl{]gﬁ ?ﬁg%ﬁhﬁﬁs@ﬁﬁyﬁ&yrﬁeﬂhgﬂ 19¥85abl FzatsBinfing
en¥iranoreniah hembigs- Larous hypes ofetteyihls weayZwsnistd a$ the polymeric layer.

praferbBiy i Paistad it &nTRELTRYL 5 Fadhns B Plekt e bEY fiEPaddlor

inngl [ageRIBENRY LdmPORRARXIf thSsolldrihd S RBMEIRNbnRERZIQARDESUrE such as
e;

UVjagdsthp glepmentyi. ¢k pipfrradiayeihgamprsed of flasiepelymerso incliding but

- e - /- . . . . .
nof Ml SR BRSO AES wpd eonalypsiofeopt Maidssminylidpas, fuoride

4-{4-[3-(2-1mdazol -1

-yl -ethyl)-2, 4-di oxo-t hi azol i_di n-5-yl i denennet hyl ] - 2-

met hoxy- phenoxy}-3-trifl uorofdnet hyl -benzonitrile;

4-{4-[2,4-D oxo-3-(2-piperidin-1

-yl -ethyl)-thiazolidin-5-ylidenennethyl]-2-

met hoxy- phenoxy}-3-trifluoronnethyl -benzonitrile;

4-{4-[2, 4- Di oxo- 3-(2-pyrazol -1

o N T T B 1 ~
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condi tions and di seases: netabolic syndrone, obesity,
di sorders of energy honeostasis, diabetes, |ipid
waele@entses, cardi ovascul ar di sorders, arther oseCEUSRNS(056173
hyper gl ycem a, el evated bl ood gl ucose | evel, and
insulin resistance. Particularly, a method of the
present invention conprises adm nistering to the

chl@tm}réhlor%?thyﬁ@}eésféﬂ@rpe%rhyl;?n%mf epbigaionsghertof gfith qfheraon-

bR SO ST R £ U P Bbronser

indludegrobyeigydfinoride, ailabltids dedlat &gonk .t du Rogldedadonnas end
nodul ti beti c gent an a ti-obesit
Cogipany: a‘x’gnﬁlﬁ%ﬁ%gﬁ 9\%‘? P‘ﬂémﬁlééﬁ? P IRARY IqoRE Slﬁ%&i’ éﬁlylene'co'
tot30E oot Ghiy U QBPLEpIARER of Rira 1361y RhOIR XBAGHSHHoRy1
© omeang g said 6b nistration b Kg In gny pHoBylen
or mm&hdenel\ﬁbloedp &lom BMﬂl@mI}LC ((hdida@dMN)onal agent in (b)
is a second ERR-a inverse agonist different fromthe
compound in (a). Mre particularly, the additiona
Tha sr%lelne 143R} cofibiABd dthithOPEBIflid Bgedto &fhRekethtédDRvhich are
1 ant agoni sts, nonoam ne reuptake inhi botors, and
usdd; tp ggeapiswlictihe sntlar ccllp s@hpaé rppimﬁfaw lyaclutim@ igrnars arhEVA
resgn%g rf% r@.ﬁiclﬂtlé b)th sﬁqg’replaflgltsbe n]t<sulﬁeg€1 i m go%g ?rérbe’df elgbeustahlaemamlnatlon
stepefidt @uskdto pxroaaéd m@larmd)dﬂm bAhy agtht: helyRicRigI e5ss May 0dntain
one or_ nore ERR-a-nedi ated conditions, said nethaod
pigsesby (P gears lrrnl%%%geﬁ@ stabilizgia pncohcs modibapg additives.
treatnent a pharmaceutically effective anount of a
conposition of the invention. It is a further
SobnBadil iBaoksidf Fitthe invention to provide a process for

Thgﬁﬁxfﬁwga@r@e B? 35}%'0 %3%@5% %8&85135? too%ﬁa.%ﬁalaa ppio)

bad@Rlicdiphar maceutical ly acceptable carrier. The
I nvention al so features pharmaceutical conpositions
whi ch |nclude without [imtation, one or nore of the

e B B SO A B OB TIR RS BRSBTS e

fodrm m:d)r%ﬂuct@oﬂ@nﬂﬁ@nfgoi flidr8pSlyMer R§crd B hdRERL] NPEBRFIm and a
-a-medi ated condition in a subject in need thereof

polcyelﬁéiml@@g @anihirslegen wgstrestion @O@raﬁplégta L3V protective layer adhered
to {hg PEAPE gﬁ 5(?1%Edyto %fléf % l)f }58 PN n %{SR SRR hs ?Jlgr ell

npoun érein t erapeutti ca
en@fpﬁlﬂﬁﬁtl (%3] a%mﬂtlayﬁr of RETadngod ftdthefPEEOﬁldeuﬁi (@b » PET ﬁlrn
from about O, / dogse to about 5 g/ dose.

adlpged ﬁom%yole%eA ﬁ@f}bﬁé’@&ﬁq’f&:%ﬁ qoyrSéfolﬂéﬁu%abé%ﬁmndmg to a solar
mddlR, m&%%xgeaéjgf t'}_ﬁg G Rudl Illyérsc‘wftflﬁ’i"fr@nﬁﬂha& Z’lhﬂgfag BE Garied

t o about ose. articu
andhﬂpamqmtﬂm&mﬂymeﬁpmumhwmmanmmnmnmf t he conpound of
Formula (1) is fromabout 1 ng/dose to about 100
ng/ dose. In a further enbodi ment of the invention, the
OpﬁHHQ%f aﬁ’;‘; nﬁﬁ§&%f B@&ltlgﬁ‘é‘l le%fersamﬁﬁﬁpﬁ’&ﬂégecpt% OS5 St Iaan@l dackside
from1 doses. further enbodi nent of the
ﬁlmn \Aelrﬁtdldttwnalt lhﬁemlzﬂcmmsnd@@kilay aevthh@a:,t adheswmmﬂtmm, stifi, mesh,
nd of For.nmyl I fron1ab [ kgl da
roif G RBHE pSlymisgy R Vi bR RS o gy Bt B4R o
eniidnEE BREdE #&@bﬂtﬂés efTh®eldy¢a mapbhidiefedith itk@TROPRY B or second
Forrmula (1) is fromabout 0.01 ny/kg/day to about 2
pokyirek fyamgt ba pesgiondetwren tegtyodi ment of the invention, a
met hod for preventing or inhibiting the progression of
an ERR-a-nedi ated condition in a subject in need
t hereof conprises adm nistering to the subject a
t herapeutically effective ampunt of at |east one
conpound of Formula (1), whePein the t herapeutical l'y
ef fective anount of the conpound of Formula (1) is
fromabout 0.1 ny/dose to about 5 g/dose. In
particular, the therapeutically effective amunt of
t he conpound of Fornula (I) |s fron1about 1 ng/dose to

I AN~ o o a1
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radi cal s derived from carbazol e, imdazole, indazole,
i ndol e, indolizine, isoindole, isoquinoline,
WO ewBhiz2ol e, i soxazol e, naphthyridi ne, oxadi aRCI/E$2008/056173
oxazol e, purine, pyrazine, pyrazole, pyridazine,
pyridine, pyrimdine, pyrrole, pyrrolizine,
gui nazol i ne, qui nol i ne, QU|noI|2|ne gui noxal i ne,
In mgpy HSENESS, COALAES DFONCES, afl hgsives| Rarrigroairas s layers, gy ymalar
ag <’T@&tn f Pre?&glagﬁtgu{gsff? eut%egvdfec'e(?]: Eoﬁr ?f@?gﬁgtﬁﬁttﬁe polymer layer. The
exf‘ohem(m e ydhrnp tam atgm@uq g tiptateedmabatlin if remgants opthedEAl ry

rerﬁ(gx{%m {rqtﬂg h}%ﬂ’fﬁ film @m@/ce @(1%%@_]? | ken%j(b? C%e %?}%l?r'che opposite

theq@ Hﬁ’n I:\)'The gﬁmlfate oPRET ffﬁ(ng)ng aﬁothell\{gd% (A,R)v)lll pr'eé‘e@ly €zhibit a
R1, N(R 1KR wher ei n and R'" are

pefrlfs&epgh @é at lleglst 51 eplhe Gromdds pewmnbbr i@h) aftat thglduradioylof damp heat
het er oar %_ g Hor pe e.oc§§h¥l. The term"aryl," as
CXRASUEF> REFSPHY 1PeRIEPR Y 5PROBHRIS ¢ groups conprising a
st abl e si x- nenbered nmonocyclic, or ten-nenbered

bi cyclic or fourteen-nmenbered tricyclic aromatic ring
Towgn@truwfule hesolas pandd bagksilarfbon ohthsmsescmxiarnpitios sheuld not

del%m\ﬁhattc%(ri rﬂpr%/tfse n Gﬂtgt 1(; th gc%g Eg bgﬁ)cﬁ stlren.mtht t?eiqwgeﬂ th® Ia%?éfent(fayers of

shcamdbsé bufatedtly Ec@crngl zﬁtﬁtsﬁibl‘@so asab pteveﬁtane bﬁ’fe&tﬂ@ HdyletsUt@a
with, e.g., optignally substituted G - 6a|(g
se@g@t@gp@@a@psm@t@, &1 e%?,lﬁple mﬁ;ﬂage ‘a p me @@mlcals and or other

envil V(n% 3@}_ ,exgﬁ%:g ag,osus ﬂ?e@fogls oglngf_?%gﬁg ﬁerlayg?%tbemﬁ?% I cases

arclg¢Renally Whewe bp thﬂsanﬁoﬁineay gkillnddpeindent | y sel ect ed
fromH C -6-alkyl, aryl, heteroaryl, and/or
heterocyclyl. The term "heterocyclyl” or "heterocycle"

A ‘lla%e?y SFmifods Hﬁ%@%@én é’ﬁ}SlH?éH ®hon@thd 1§ halid Mta%ta}éroﬁtﬂ?tdpresent
sindle or fused ring sys whi ch consi sts of carbon

m\anm lémd:xﬁmpm thetlayes mﬂneradhtsmwéy b@t@dtt%tthar bmal‘ltaye@of

het er clyl ro ma ache
oA s P B o Ea e oA e ey Pl e e or borh
of tc@@fcrQ Ns&f indepehaditl d¥lik Y6l Rion FXNaBIRINGsi®¢ materials, has been used
het erocycl yl groups include, but are not limted to,

to bond; thi e bipenef matefials segether.nBer eromplro ldyees, compaistigiane,
ﬂugrogxgnger e be?én 2%3%8 'H&éﬁl cftﬁgedgqﬂaké%ug %tnécps%flérg Wfowed by

lanﬁlﬁ‘aﬂicﬁhwdh @ﬂayreaﬁf a don- ﬂyérﬁmitd:dl[ﬁblyrampyAi @lothee approach, “tie-layers”
2-im dazol i ne, 2-pyrazoline, indolinone, In sone

havsssaivsgchiodond gdlugranolmsymatesial t a {ayicpelmpisrialgogprising a
d. For instance,
Smﬁﬁgte?%g§%Fm%m§%%E$$g#%$ocycIe can be substituted
wth, e.g., optionally substituted G -6al kyl,

A tg%(a%aréptﬂggi &r@n@%%!n@/ 1ﬂgﬂrlig¥$raaldg@(ig d E&ﬁ@/el ﬂté_reoclli\lo'lymgrwomprises

blengﬁth)a%agre and\!ﬁ&rgﬂﬁ%lé rnate%p)ucg as ReatcBitd novoc-‘IQ@e%lﬂ\lﬁ I3atechol
1KR™), wherein R' are i ndependently sel ected

crefoloyovblak @sin, @lej&wldroxa(rayd)matnelteemdgpt}qnallg mdthgr phase transfer

t " t . d al
e § VGG BiPRvtEh P P8 arilaRiads el iy BomPEodonfibe
AlRrifa@k BI9Nthey cotnpuitioH ina3tRMised &Y the XRBRIpS lynit ik lw'ﬂt'h@@t separate
and saccharin are exanples of conpounds with oxo

tic dayss o9 dip@ated in Tha RubliphedArplicationsNp sHI98008p2k0eA . t o
stereoi soneric olefins or cycl oal kanes (or
het er o- anal ogues) which differ in the positions of
atons (or groups) relative to a reference plane: in
the c/s-isomer the atons are on the sane side; in the
trans oner they are on opposPte sides. The term
"substituted" refers to a radical in which one or nore
hydrogen atonms are each independently replaced with
the sane or different substituent(s) Wth reference
to substltuents the ternt |ndependently nmeans that
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and zinc. B) Conpounds Representative conpounds of the
present invention are listed in Table | bel ow. Table
WO SUBSTISTWUTED PHENOXY AM NOTHI AZOLONES AS ESTRZGENS2008/056173
RELATED RECEPTOR-a MODULATORS FI ELD OF THE | NVENTI ON
The present invention relates to certain novel
ounds, nethods for preparing conpounds

caonpo ! L
AngthepHs laypbmsthor derchandeflussonghemers i thaupyels: eamdiaagion of a
bas%nglclfogvrn ﬁ&aaﬁlhﬂgloﬁg’ﬂ%!riﬂo er> H1s Aeth |i‘%ccﬁgclo Htllbg§'P§n No.

I'nf 'ammat ory ai rway di sease, and netabol 1 ¢ di'sorders.
6,MB9d8particul arly, the conpounds of the present

i nvention are Estrogen Rel ated Receptor al pha (ERR-a)

nodul ators useful for treating, ameliorating,

AnBIHY BRHOAGN Rfmdy WY Rl 09 it 6 cPEOGTESHh A ToPborfliifEARFopol

nst ates, di sog%l rs, and colnga?tei ons %at 8d 0by R- aOpo ymers

invabites vhc yse oBACKGROUNDSQRtcT IdEzanhiENT] O Metodas fully disclosed in

U $ N R 7T TR G S e R EMb b ended ify o

furtfigh&ized poghieral simlarities and regulate a diverse
set of biological effects (AQefsky, J. M J. Biol.

Chem 2001 , 276(40), 36863-36864). Ligands activate
[ .repre h transcription.factors.tha ont rol,.
AdRTBI RS LIS T RERLPLpoR L P oL P ficine the
appleptionl oEdrhg oridd-ekted mo¥ificd polylcfias aheeysicatidinef Nast pamers,
Recept qr Fact books. 2002,  San Diggg: Academ c Press).
ra

utibheagion of plectrombeanyrdintiga neiizationp Yalst |ightrpd pradgeorona
his famly and cognate |igands
treﬁtg%g{sboé@ﬂ&?g%ﬁﬁ%%g{ 0#’or about 28 of them (G guere, V.
Endocrine Rev. 1999, 20(5), 689-725). This protein

fam ]y is conposed of nodul ar structural domains that
Thew#%dlpﬁ&yé?ﬂﬁlgﬁ et mwﬁﬂ? REMiE b wpprepigs apegtional
boMdih N Rithnil RS0 Me JHREL RMtil et MRIcHs tHMHi SR thE BEERE Mvel of
~contains a hypervariable Ntermnus, a conserved DNA
intgilaydi adhediomai n (DBD), a hinge region, and a conserved
I i gand-bi ndi ng domain (LBD). The function of the DBD
is targeting of the receptor to specific DNA sequences
Thé Nl tB@solHe ¥anR VReeed @in (MMsikes PRTIBmEInE BN Em&@ layer has a
NREs), and the function of the L IS recognition of
refleegvicogiritenst IGantia pyint i the viiblswgaentishyor pidimutngaet about
c r v -
458 SEABLETod ARGR T DERHEHT ol KRSl QR IR IRALLRES RARY can be
utiBddunt egblatcetl e gdhckR¢ BicttisitanMoee prffdrtadt théegblar module backside
activates transcri Pti on (Rochette- E%I y,. C. et al., Cell,
ﬁlr@grgagy, hagg,a rgﬂ;cciw@y;,o [ p‘g)_cEgp(V,e. ¢he gflegfivityppy be contributed
in Rl 1 R s A SAE Mo b R A PR ine
PEdrfdm tselfiprevidey d mbjooimsadf the tafleativion is | i gand dependent
(Wirtz, J.M et al. Nat. Struct. Biol. 1996, 3,
87-94). Nucl ear receptors can exist as nonomers,
ThRHBBEHIRIcHh Foph&heROMIBYS Bimadichi®y ELIRAUhOPET film leading
i nverted nucl eoti'de repeats (Laudet and G onneyer,
to piEORatur et dtlementarien Axpdrad ¢wiaviroRrmgsiad ondReans. 2obrittlement

ot e pAaGRd ey Mo sh U8 TP B bR GelyfiaRte

exdsafc8whehn@mBasddao MRCHRRI0F MsOhr §B88IcAS bisvak hdbulle MAEksY®RSfiIm.
i gand dependent exchange of ul atory proteins.

Co-re
Thypelgepansl g@é@&iﬂaf@wa@bw@ﬁmd by bomgn@theé“dntt@ aggass panel or solar

B R e T e e

in the repressed state is bound to its DNA response

el ement and is associated with co-repressor proteins
that recruit histone deacetyltaises (HDACs) (Jones, P.L.
and Y.B. Shi. Curr. Top. Mcrobiol. Inmunol. 2003,
274, 237-268). In the presence of an agonist there is
an exchange of co-repressors with co-activators that
in turn recruit transcription factors that assenble

o, A=~ 1 ] e o - o
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Res. 1996, 11(8), 1043-1 051 ) but the nol ecul ar

mechani smis unknown since ER-a and ER-b knock- out
wapiogaizs2have m nor skel etal defects, where thRCHUS$1008$1056173

of estrogens is typically nediated (Korach, K S

Sci ence 1994, 266, 1524-1 527; Wndahl, S.H et al. J.
din. Invest. 1999, 104(7), 895-901 ) . Expression of
congirons. (A thoerd 9fdhe tegincaiod dthp porsstuetereis remeyadeirgrm thedamp heat

oG kol FUGRIR 1350 o B3, BOBELYFon s
wilteklnbaicruells. t Piicse ghiokt wilbedibibast it éfeeegitialy ifahe PET film is
o Sl P b o e S BB i, e

Jarbih hEE ESME ibﬁghlisﬁ%’eof{aes%}élr bddul af%'& sol¢ Er%lﬁlﬁfe B%fcké?&’@ﬁlnlﬁ‘ QEhE: crack

formation, reatment of rat cal vaha osteobl asts
aftevi 2000 BRR-sapf @rpossentoehe daop heati n a decrease of bone
nodul e formati on. ERR-a al so regul ates osteopontin, a
protein believed to be involved in bone matrix
Thé PETBhOdkn aldeicefxah&c BOROUP LS at hatel Wddkbid8 Bt ladb€damp heat
ERR-a by increasing its activity can have an anabolic
agiag fipé tts fnsehaniesl peoperies mcasncdf Pigbrieblriethe PEY fdmafter the 2000
pr OVi enefit over. cu tho roach hat _prev N
oAt uF B BeRERR s BH P LB 20 BRP RN SR s ffrea 5%
or evh I@haneerd Nehcaedt imtiod fof nicheirihg @eigatiolhrciM3 described in the
possi bl e nmechani sns: i) enhancing the associati on of
cx3TpRicy ¥EBP-or with proteins that enhance its activity
or inprove the stability of the receptor; and ii)
increasing the intracellular concentrations of the
Solaedpiutr and consequently increasing its activity.

nversely, with respect to bone djseases that are
A %Coi%f G?Q‘F“g? Xr&tﬁ‘ﬁslr%ﬁca@gﬁ%ngﬂ%w ,YGEB éﬁn"tﬂléh 9‘?‘F‘a‘?r jpejclements
capaBlEdf hel’éﬁﬁé‘elgﬁﬁbgy aﬁCihéjﬁl’fd'tSél%rié Lt ehoGichRhts are clectrical
activity may provide a benefit for the treatnent of

conriveted atd Sgacdly chyapselatddin agolyore tgrsolatdandAdheagdhins o ik glass.

t he assoqci ati.on t.he receptor wt 0-act i vat or
Thi S EPRE T Sk Sliedumy REIEET iy B <fosSh Bl Bie amenss o form
the ladnfRIuRY. EBRMBoldrpaditdtiagde Mtk RRAS Be adMGedUiSEHS tb heSUe

and fornms a transcriptional active conplex with the ,
enqEgylantaaaterdal oy y drropgihethgr conyendtonphmeas sushgs ticclay gl or adhesive

- 0 . : . : .

ol R P TROS A Sh T RASAICU R ROBORDES Py e
prdsentahweddlon ik dcadiylishet chroegtacoawttadnabmedtéanei , Y. et

al. Proc. Natl. Acad. Sci. USA 2003, 100(21 ) ,

12378-1 2383). ERR-a regul ates the expression of the
ExIBficdm chai n acyl - CoA dehydrogenase pronoter (MCAD).
VEdT um chai n acyl - CoA dehydrogenase is a gene invol ved
inthe initial reaction in fatty acid beta-oxidation.

I s .believed that in the adi pose tissue ERR-a .
The %Q_s}lﬂ PR LS LBF g ehdpe Rt PRGN 16 PFSERIBYSmSAmof

MCAD (Sl adek, R et al. Mdl. Cell. Biol. 1997, 17,

5400-5409; Vega, R B. and DP. Kelly. J. Biol. Chem
Reflegiwity? Reflegtivigoga3nesgied as o iugenmaes RetlisetenereliR)iancight

rat .cal.vaha osteobl asts, in.additjgn t i.nhifi.t.i on
deggPo RO MRS PSR Sire HEPE a0 i rashiBl Bl Hlment
fittad WA GY L Bt iﬂt@g’r@tﬁﬁé heRMcBBEHS! Ser ARTNM GG, aP2 and
PPAR-g (Bonnelye, E. et al. Endocrinol ogy 2002, 143,
3658-3670). Recently an ERR-a knockout nodel has been
descri bed that exhibited reduced fat mass relative to
the wild type and DNA chip anal ysis data indicated
alteration of the expression |evels of genes involved
i n adi pogenesis and energy netabolism (Luo, J. et al.
Mol . Cell. Biol. 2003, 23(22) 7947-7956). More
recently it has been shown that ERR-a regul ates the
expression of endothelial nitric oxide synthase, a
gene that has a protective nechani sm agai nst
arteriosclerosis (Sum, D. and L.J. lgnarro. Proc

1 2 N - NN PN PN A NN
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one conpound of Forrmula (I). Such disease, disorder,

or condition can include, but is not limted to
waplgheseng spondylitis, artherosclerosis, artPCT/UBR08/056173

(such as rheumatoid arthritis, infectious arthritis,

childhood arthritis, psoriatic arthritis, reactive

arthrltls) bone- related di seases (|nclud|ng t hose

Pegldlicstings Pes! frsteg mav ReitABRY! D b 6e usingeinsremhiensmeier, model
a ! "

SO M SR Rk e P Bhhnp B F BB A R vide x 6 foneth.

Th¢ pud lintasfaawds dtza@el andjpaclyd ~0's STheanretddI Rfjelayer was placed in the
de ene tion, t hose related to cartjl age

lowesdtite TBRpO! polysp [%aﬁfowgﬁsw%& in thecHpREYS aiaéraﬁ%% WRIRPSFIPE at 6

in/RActor 'a%é’s@ﬁ(eadq}%@ﬂhﬁ%ﬁ B?@%Uhteé SAV&Qg@ﬁée‘P vAhIQE bARTRE & dpli is
al rway di sease I c obstructive pul nonary dlsease

rep@rta@ etagg), ingigsd cdenlstiaf pafremgy oh dimensstagibks, part of the load vs.

Bt BREe P e oBudsdy SR kFdeplRrftre © " O™

ost eogenesi s i nperfecta, osteolytlc bone netastasis,
ost eomal aci a, osteoporosis, Paget's disease,
Elcp)@ﬂﬁ@dmhraak @htigasan bqamlewgﬁail ngr &SI [PBae jatan cxensiasyratg of 2
inc ¥sr71%1 dﬁ% Fﬁpnghl %rlnvlge% éﬁ(’ %/e%ilglrrll%ﬁ%)fesuﬂg BI ntq?ée/sg gsyt)ec’lrnens
The therapeutlcally ef fective amount of the conpound
of Fornula (1) can be fromabout 0.1 ng/day to about
lehe present invention further features a
A &Rl %alﬁ!fé NehisvR o@ﬁﬂgﬁ#ﬁ‘r‘}ﬁ{n &9@149@& L YW fr m
conpri Si m Xi ng any e conpounds accor di ng
Mlt%tnbmli é}rédr) S.andvas sphjacted aedde hédt yomtitept disbeC and BS%rrelatlvely

ition enbodi ments and advant ag of th |nve ti
huw 1y B@& a%rb%?rtgﬁ% FrometHEERent | R 48k the film had

no HEAGHES IRl eshd PRV AiKTE, PRL AW.pBEIARL HER T endpomt to 230
DESCRI PTI (]\I OF THE I NVENTI ON Thi s | nventl on relates to
°Crvosdlb JERR- a nodul at ors and conpositions thereof for
the treatnent, anelioration, prevention or inhibition
of nunerous conditions, including but not limted to

Cofipafie EREMPIiZ i s, inflammatory airway disease,
boner el at ed di seases, netabolic disorders, and

A i phensdue pripedtl bim demgiaradasiMplgicxiap diom Echdu Pont de

p t.ur f

NRERECh o PO TREP ko PR g RO, 9 1
lasoichsaretid ylopgHidhitd bicakl vilue 4hak K% aofl dgral |y

substituted G -4al koxy, or hydroxyl; R2 is selected

fromhal o substituted G -sal kyl, cyano, halo, -C(O NH
PE%ﬁlﬁf‘[Sjreﬁaq:&th C -4dalkyl, or alternatively R2 is

fTnKea together to R3 to forman aryl fused to the
PEfFI’fdnyéxanipﬂtgl 1 BEWﬁlthmnmoanBpmdmctmhcwde a&intaoigdohe. RBe

H or aI er na t oget her
befedpeih 2t 4RIy G SEP N b nhethyfean gepT Wi B AN eabatid-so
ToRéAied &a$hiea 1844 @@J‘@% 1‘R4Eds§a Qﬁb%z Fw%&m 'a%&t 13% of TiO2

substituted G - 3al CCII—)| C(OO kyl

fronGy( @%Hozqenmateas(i@‘yapf- @B L dlaid@ybmglam:r R& aamelst@@atah @ll from

|nde den elect t onal I. substltuted
Bt eRgon 56, REWSRT unel e S arSrd atrdt Skl
peRBith@afkie M?Emmhﬁ&nﬁiﬁisﬂfoﬁc Gk ¥hst vl v@dstp% Redtéd®l Within

R5 and R are |inked together with the N atomto which
a ranigsypf gbeutF8t°4ch&d “Contlotrgiched $g8ildnsd padumssdiractioed

S

Su&eéﬁ%”t@?‘hgler}ﬁ]aﬂg%s?%?[g%rﬁlee%{ed 11?‘[ %ﬁgé Mgo(;%lﬁg? @%503 (E and

prodrug or pharmaceutically acceptable sal t thereof

In particular, the present invention includes a

cis-trans isonmer of the conpbund of Formula (1), which

has the follow ng structure, wherein X, R, R2, R3,

R4, R5, and R6 are as described above: /R

Particularly, Rl is G -2alkoxy, F, d, or Br. Mre

particularly, Rl |s - O CH3, For CI Even nor e

— ~ o~ N o -~ a1 " —~ee

=
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R is G-2alkoxy, F, or d; RRis CF3 or d; R3is H

R4 is halo; Xis S5 and R5 and R6 are each optionally
waustuizses ed G -4al kyl or alternatively RS aneiCRESN&056173

i nked together with the N atomto which they are

attached to forman optionally substituted

N-cont ai ni ng heterocyclyl; or an optical isoner

thearsiiatcheshibp: | Igithsransedise fireqtion dsing a peried of ahout 9 sesends. The

eSS B AT RE i S0l K BRE TP ST lnll IR ERence
tinteheaspibesehiccondse fpomrexiting thelbsat aet&mnmaymd/et_» Entecadrafirat
coghre 4R8e pEgaut P40 4 eto Ol s Snckesoiag et Skopt0
°COp5H opathy ti%iéﬁﬁ%héw&o%ﬁngtzoﬁe‘%é%om 9L RRILPFALRyItant film

i somer, enantiomer, diaStereonmer, racemate, cis-trans
wap somerally grrods thgekaandplad mnepaautyi fabbyt %6¢ ept wid expeadd to a

t her eo Conpounds A7, 55, .94, 102, .10 and, 11
sedol PrE MG CR e iRt PRCidloarhs MRt Fim
ha® SHRRUASY HieskFongg i thy R ide&ion shd Q0228 k@ ¥sanfverse

or d; RRis CF3or d; R3is H R4 is cyano;, Xis S
dirggitpnrBeagnigd RE 1 H & fardRenintisgeThenctwicakhatchas Neatused pyoDSC

which t re attache for t | | | .

ol EPobE PPN BhRR AR Rob el Y PR wirsg o he
sarh& 80P heR BNt orAiiins officambabeenBamplac andiir@asueddt3. 4% 80

i somer, prodrug or pharmaceutically acceptable salt
daysraddist % abbMheAd 52 I n anot her enpbodi ment, the

present invention includes a conpound of Formula (1)

wherein R is G -2alkoxy, F, or d; R2is CF3 or C
PERTFilirsextdmpRA2 nvas malOpOi&Seribediafiok PET fXmi exafipleahelkdept thatdthe

R6 are .linked together with the N at t o whi t hey
terpezatiier B diehrat 3t POy anregpiidn iy 5Cs ffB% Fost e i nad %
shihkGfOb Al BENGn St RLAGNCHVd ctioR and® M. 69PF ih GRY triRQEBE measured at

enantioner, diastereoner, racemate, cis-trans isomer,
15@pfOodonul mmuptsarliraaetutdak atdayas aveeptdby ®SKafromtchdp@of of glass

Conpou 58. In ther e odi nent., t resent
R B e PideaD B SR S Rbiesit 2 BF FEingiap hepgtest
coﬁcﬁtiéas&@b&%éﬁé_ﬁv&exMplg anfRBnch Surbd87.9, 46180 d&P Al 0% 100

is halo substituted Ci-salkyl; Xis S; and R5 and R6
dagyy e |inked together with the N atomto which they are

attached to forman optionally substituted

N- cont ai ni ng heterocyclyl; or an optical isoner,

PE@Hni da@iphds, | idaSiverceatietreatédeimbddditiodhbhdat enpsurs @e30 °C
prodrug or pharmaceutically acceptable salt thereof.
forl\h?rr@mﬁgqs {9 tagugg their shpnkagg fHnear geronseccpt whahmepsyyeshtilgf °C

[ - [ i Sa;
for BERASSS. TRTRRHRRER Oeal PR A holiBpLR Ballefiir ¢
embniiedionehfe. of t he present invention to provide a

compound sel ected from MULTI LAYER FI LM Technical Field

This invention relates to PET filnms or |am nates, and

met hods for their manufacture that are useful as

backside filns for solar nodul es. Background Sol ar
panel backside filns are often used to enhance the
durability, longevity, and performance of photovoltaic
nodul es placed in a solar panel. Sol ar panel backside
films are often nultilayer filns or |am nate
constructions which attenpt to marry the properties of
dissimlar materials in order to provide an inproved
performance. Such properties include barrier
resistance to el enments such as water, cut-through

resi stance, weathering resistance and el ectri cal

insulation. In addition, the reflectivity of solar

panel backside filnms can inptbve the power output of
the sol ar nodul e. Previous |am nates have addressed
many of the needs for solar nodules, but often result
in a msbalance of properties, are nore expensive, or
difficult to handle or process. In addition, the inner

Y a1 Y e
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filmhaving an intrinsic viscosity of 0.65 or greater
bonded to a polyneric layer. This film when applied
w0 008/1825kar panel and exposed to 2000 hours atP@BUS2081056173
85 %relative humdity, does not result in exfoliation
or visible cracks in the PET film Another enbodi nent
i ncludes a nmethod for preparing the filns of the
present invention. The present invention also provides
for a solar panel utilizing the specific solar pane
Wipdckaaidedfis:l m t o enhance the durability and | ongevity
of the solar panel. O her features and advant ages of
the invention will be apparent fromthe follow ng
1. det aj {pg RBSWabidoMnfcompasinpvent i on and the cl ai ns.
The above summary of principles of the disclosure is
not a) nt eadetycthylanedereplpbalatgdiimilavingt r at ed enbodi ment
or every f L SIERLALI QT Al LR B RIESENLy dLAthoU Fim TG
fol | owi ng’ detalTs “nore "paArtreal arty U eXenpriTy Certain
pr ebesutets gptaeaboie s mbdshted fign tHeeendpbdiRcdMPiksLPass transition point
di scl osed herein.Detall ed Description The present
i nvEpte &30 i aadsol ar panel backside filmwith inproved

propertie: Sl .
P T bongid ¢ geLSF dni B dhy BT SR R ETiRh fna.
pr ovh des aipobmeasdaycd ddladred tot tiic polgethglrge wirtphthaate film to create a
perfo C. hancenents to photovpl.tajc dul es when
solfi pgrel Gihyis Blmas beroBdbs s e T Brios Hin Facdct Ve 50%
or ?@héf aPPREht RAKSLBR Ehdddf 1502 MU WHetEY Ble spidr Peidt bEckside film,
hat, in its base from enconpasses a PET filmand a
whoo kyphedite alsalpe parsd et exposal toRO0PEIuLsial 8 “Tlard PETo fdldtime
has a net peak are . measur.ed by differenti
oS RS nebr i e Ep o aR gt 1y g pEPSRhene trgphthalar
filmeasured fromthe endpoint of the glass transition
point up to 230 OC. Additionally, the PET film
i ncludes an additive to opacify the film In the
proqugt | f..the P [ he, .pr ct .. t
2 0 PRGOS by AL MR e sk s
meadured b differéniiat @ntihgosivaneayd seat i-p0/gaanbde 0r ket aicittcd
to as the stretch area. This stretch area is typically
frogy g eadpainof ithighass transitigsy &t O °¢- greater than 12. It
may be greater than 12.5 or greater than 13. PET Filns
In general, PET filns suitable for use with the
3. pr egesullaripaudritaciondeclm deornbetonfaian yetHckainvire sotanpesd backside
referred.to as tentering, Wi orieptates.the . .
ity bt APerrporets e o0 ToHe 4 K6 n S &7 reﬁ?ﬁvﬁi}%dlty an
adiRlsfoRehi 1§ R R i sth Ib¥tvRen S} ARABHSYepRIANkESiInY and polymeric
oriented by conventionally recogni zed techni ques. %he
layqethapeakt eohesive snthithiédic pElfcthiylome tierashihaate fidiom t he
endpoint of the glass transition up to 230 0OC can be
altered by the process paraneters used to nmake the PET
4. fi 1 M soldr pRA&ItHackei@ filnt A@ofEBRPR' A4 BSvhek@h kel ectivitf8$70% or
and air velocities in various zones including the heat
grogier agmpoiabidl thayisibbhessgoef BSWET filmtentering |ine can
be used to adjust this property. Heat set tenperatures
are preferable bel ow 240 OC and nore preferably 230 0C
5. or |Aosdr.pahél Hablesideeilin s@brdionai dlaions, véleeeih de podneridi@yer
resul tant filmm ght not be sufficiently or properly
copyiess At PIyR8in-The "draw ratios in the machine and
transverse direction can be used to achi eve various
properties desired in the PET film For purposes of
the invention, the PET film sanples may be anal yzed
using a TA Instrunments nodel 2920 Modul ated(r)
Differential Scanning Calorineter (MDSC). A linear
heating rate of 4C/min. is alfhlied with a perturbation
anplitude of +/- 0.6360C every 60 seconds. The
speci mens are subjected to a heat profile over a
tenperature rangeof-10 to 300 OC. This generates three
signal s designated as heat flow, reversing heat flow

o, o " o a1 o
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PET filmcan be utilized to provide UV protection to

the underlying PET film Exfoliation of the PET film
weasnesed |y be determi ned by sufficiently adheeT/ng2008/056173

to a polynmer |ayer and then aging the |lam nate in danp

heat. Danp heat conditions are defined as 85C and 85 %

relative humdity. After a _period of aging in the danp
6. heath solay@apeltbackedectilnpgnserdingtogtlaipnb WIETCIR i (l4Hcf erqurti,ng uv
e f
pristBh (PR o B8 RE SR ARl R ahl B LRI AT a sice
opposirey thaypelynadbésicon val ue of 1 pli or |ess as neasured
via the Peel Test described in the experinental
section. If the PET filmexfoliates, the exposed
7. SUr fAaG @y \Hﬁh&rgaélgs@deoﬁln{ N&oRRA foecrlalhpl ‘%He?éln kite Tﬁé&@’ﬁnel‘ic layer
adher ed show remmants o he PET film ptcally
compiises edhiopepogsessed vi sual |y or vi a surface
anal ytical techniques such as El ectron Spectroscopy
for Chem cal Analysis (ESCA). Preferably, the PET film
8. adher @flartpanéla cisedomeh RRLYIBS tod P4 NGFhck@aeHd ffuoropolymer
exfoliate after danp heat exposure of 2000 hours or
compriges patymdsigcd gnit ctaddiam wgmfﬂ@rtdhmmglrdeadﬂwdrbe

f ai | h f d .
tetﬁa?llugtgoreﬁlyf)err]lg,fogr % b\llneattlﬁﬁ‘s J},_I;;Etle%%‘ arlt({ tlno)lllglfég at(?]%,c %?Ig afﬁl%(#tgcc%cri,

pa@iig flubseatld edon-Rsditatedirhondnfers.t i s weaker than the
material to which it is bonded. This is not
necessarily interpreted as exfoliation. The adhesi on
nmec o
w ¢ AR BTk Rhe P c R Slath P SRR R Rhonglymer is
sel@:tat frbmni pmgy\antdﬂtlorwdrs pelamintylig¢reeldoyidb, eatha;dei&doo#tearaﬂuoroethylene

onnercrally obt concentrates, . or ounded
PolyBHb 45 CRAYME traﬂu?rﬁét & ﬁfag}u,qg&nrg,gﬁ?pe P&y @SIFF
flub8d@added to the PET during polynerlzatlon. Both t he

additive and the carrier resin, if a concentrate is

used, can sonetines detract fromthe hydrolytic life

f the PET fil t of -th
105  fopdirainsh S e PETTny f LA |-S0Ban FRgolpgany backside

filththad 8 sRENAEALT Ksd RGP I Iﬁarturea A& Moy tvh&hﬁ%rd e sREhutes in
extrusion conditions may further degrade the

acqoeddnoe mathcsS Yl 2308-0RET film The intrinsic viscosity
(1V), of the opacified PET filmmy be at |east 0.5,
preferably 0.55 or greater and nmay be as high as 0.6,
110. 6A QlarPafél-babadElin SIEBREhFRNSint h%vﬂe'rélﬂ‘tﬂe\édﬂgéimbéf the

as great as 0.7 or even 0.8 and greater As the IV is
polyatlsas étephthrdate Sdmite dreenelemeren laperTs a1 Ieant rmeundiperdinar inch
nor e ai idmapnd re IV can be
aftgr%gﬂ%%urs of GXPOS(IJJQ tmigg Cﬂ%lldqéljseé’ r\?\@ﬁYG ﬁn@l\f\ﬂyr n the art.
ConnerC|aIIy avallable resins with a wide range of IVs
are ava|IabIe such as fromE. | . du Pont de Nenpurs

2 and Acohp aapel bagksigeqiginbrecprding fpuglaimgl. wheéfﬂn the porb@thsd?ne
0
tef%%@t%%@ SR B, o PR R EoRRE R gl M cf 000 hours of
expatte to 5 &C dnd.851% raddvd homdity.he use of recycle or
edge-trimfromthe PET fil m maki ng process or resins
whi ch have seen previous thermal exposure can
13 negat o1& pin@ltasicdidd Mg &%Bf(ﬁ’ﬁwéﬁnpf v&ﬂ%@elﬁ) Bk Jd'ditme is present at
Preferably, the anopunt of recycle resin is |ess
a levehof B3y Pecghiioggestesuch as solid state
pol yneri zation are applicable for mtigating the
del eterious affects of re-using materials wth
previous thermal history or |lower |IV. PET resins used
to make the filmare those generally known in the art
and may contain other additiles, stabilizers, and
end- cappi ng agents. Preferably they do not contain
branchi ng agents. Wen the IV of the PET filmis 0.65
or greater, the opacity may al so be provided by
|ncorporat|ng other Iayers mnthln the solar ~pane

o s o e
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have been used to bond a fluoropolyner material to a
| ayer of material conprising a substantially
wmoevsfilasey i nated polyner. Atie layer method fRET/US2008/056173
i mproving interlayer adhesion with the fluoropol yner
conprises blending a base and an aromatic materia
such as a catechol novol ak resin, a catechol cresol )
14hovéN ngar@@g@l&acﬁl%ﬁlthpgk@/g tordara 13 Whekgip the additive comprises
jjé ptionally with a phase transfer catalyst) with the
‘uor opol ymer and then applying to either |ayer prior
to bonding. Alternatively, this conposition nmay be
use s the fluoropolymer |ayer wthout separate tie
15 aygr%% CQMPEFBEed in U.S. Published Application No.
200@{)9@@9@3@ Rhe AQHARN otk Fifin |h§‘yiﬁ% aTEiRRdc SREBREIOHD or
fluorop Iyne?s I's the use of a conbination of base,
graatecyaon et her and a non-fl uoropol ynmer. This nethod is

di scl.osed in U.S. Pat. . 6,767,948 ot he th

* hat P rALFapkohs S a8 Dicriediy Rt iode RO pRRlep Rpihalat to
creRRniong fimyUheRa HEBSIEr fily (¥ spiltd 148 Solaf ?@Hél ad &@osed to

substituted organosilane. The nmethod is fully

2090 beurpgbtd 1¢rany! & YPelativiibumeligs Sieqeiyetithencdeigahibsiatedilen docs

not EhitiP \tfilsi%%alrllc)ks %?ebflo 1Qt90%q W th a functionalized

pgiyner. dhesT Sn“between | ayers may al so be
acconplished in a variety of ways including the
application of anhydride or acid npdified pol yol efins,

16¢ he Tappelaceanchpacksids filmsecqsdingd glaimd o wheseindhe slar pancl

ba%s%ﬁ%l&rbécﬁ arsﬁlqh@g'e QU 1es§“&ﬂah' 183 QP n&fch{ﬂnLv td{r@é‘[io(ﬁl rfilasured at

I 'ght an eat, coronha treatnments or conbl nations

150 Pénedh refldeasiey of thowvditiatightakndd ofi70% bregraater. ar e
capabl e of matching the appropriate conventiona
bondi ng techni ques to the selected nultil ayer

178t ar iddr$HahQ ReHEME: the desired level of interlayer
adhesion.” The resul Ting sol ar nodul e backside film

conmigdisng a PET filmand a pol yner |ayer has a

reflecti,vity o t |.east 50% at. a int in the visibl

" oD b & sot gpReces ol in 3 iRt s SR s and
700 ()heslar Pang! Rcrfies Ak Xcdd¥@hg t\@aifR] Qdidiyd ©fthé Pelymer on a

| ight range which can be utilized by a solar cell to

sureos dppeetcdhegless. ci ty. More preferred, the solar nodul e
backside filmmy have a reflectivity of 70% or 80% or
nore. The reflectivity may be contributed in part or

18 augmaateldr fancbideerdih@yesEm 17, therciotharso b gatct biaskisifile is
film Preferably, the PET filmitself provides a

tregiggl & pddjess pdpgrenceds feqiolxmety. The i ncor poration of
opaci fying additives may nechanically weaken the PET
filmleading to pre-mature enbrittlenent when exposed
to environnmental conditions. Enbrittlenment of the film
is witnessed by the eventual cracking of the PET film
during danp heat exposure when |am nated to the back
of a solar nodule as a sol ar nodul e backside film The
sol ar panel backside film can be assessed by bondi ng
the filmto a gl ass panel or solar nodul e and
subj ecting the construction to the same previously
descri bed danp heatconditions. At the end of the test
period, the construction is renoved fromthe danp heat
and allowed to cool to anmbient. If the PET film does
not retain sufficient properties, it will exhibit
cracks. These cracks will be visible to the eye,
especially if the PET filmis not covered with other
| ayers of opaque materials. Preferably, the PET film
when | am nated to the backside of a solar nodule as a
sol ar nodul e backside filmwal not crack after 2000
hours of exposure to the danp heat. The PET film can
al so be extracted fromthe sol ar panel backside film
after danp heat aging and its nechanical properties
nmeasured. Preferably, the PET filmafter the 2000

o, oy ~N 7



10

15

shrinkage of 1.53%in the machine direction and 1.65%
in the transverse neasured at 150 OC for 15 m nutes.
wab@snetszpeak area as neasured by DSC from endpdi/ng2008/056173
glass transition to 230 0OC was - 1.93 J/g. This film
was subjected to the same danp heat test conditions of
conparat|ve exanple 1 and neasured 47.3% at 80 days
19 and Aemetxd of mekingaselappangl bpeksiderfime SoMPEAHAE 2 wer e

eac sure at 150 0C
forQ&®%€R&ﬁ?eéﬁygﬂ¥@g€%%§p |¥Q§ﬁ§|%ég%e to near zero
per cent vihemenpakuracdcsatcaln®d BCdff6arerthl sdanningalofiicsry of

CheiPoudnbt 1/ERY b J15 PESWEATORa e GRpg ¢S s gansidon poin

solggupgge$ cbagkside film conprising: a)_a
pol yet hyl en€ terephthalate filmhaving, (i) a net peak

area as mwamumddnbyodp&ﬁ@ﬁhmpmaﬂhybaman@Mmaﬂcﬁhnah&y

of out -15 J to abo t .5 J red r.o he
onaBotiiyiae pbsrEdBE I e SRR b b B g g croane »
solanghntl backdide &dd WhotBinttRe &Hﬁ%aﬁﬂ BaRsi BOfi M hAYA RMBctivity of 50%
terepht hal ate film and, b) pol ymeric | ayer adhere
or gigatehat pRiytanild wpidle r@neﬁmﬁ lreblt ang wheram tl@ sotae garel Rackside film,
nel ks fil n th ar. B
wED R0 Fsp P LR % ool DG GBS o o BEPElergpe
huidigi, Bbcsindt tdielt Wi &ifbligtiohangesilst cfalc@hin th@p@ly@digzreﬁe teréph€halate
sol ar panel backside film when applied to a sol ar
fillganel and exposed to 2000 hours at 85 OC and 85 %
relative humdity, does not result in exfoliation or
vi sible cracks in the pol yethylene terephthalate film
202 A sdrgrangaoelpriviagksi de fil maccording to claim1,
er |n the net peak area as neasured by differentia
sca calorlnetry is about -7 J/g to about 0 J/g
g@raeﬂuﬁah?‘%ftsm%r %Ql@soé?ic%sugaftcd hS IﬁJlﬁﬁé‘f atnﬁ%ﬂﬁércdl fthH %lass and
0 A sol ar panel backside film according
cl aiontls soMrgretibackedsblinaacqahes tddeiks | dedhicrddrto the polymer on a
gxhibits gﬂtgﬁ§exposure to 2000 hours at 85 0OC and 85
SUIGAGE APRPT T h&ATdi ty an adhesion failure mechani sm
bet ween t he pol yet hyl ene terephthalate filmand
polymeric layer that is not cohesive within the
pol yet hyl ene terephthalate film 4. A solar pane
backside filmaccording to claim1, wherein the
reflectivity is 70% or greater at a point in the
visible range of light. 5. A solar panel backside film
according to claim1, wherein the polyneric |ayer
conprises is polyolefin.6. A solar panel backside film
according to claim1, wherein a |ayer providing W
protection is applied to the outside facing surface of
the sol ar panel backside filmon a side opposing the
polynmeric layer. 7. A solar panel backside film
according to claim1, wherein the polyneric |ayer
conprises a fluoropolynmer. 8. A solar panel backside
filmaccording to claim7, wherein the fluoropol yner
conpri ses polynerized units selected from
vinyl fl uoride, vinylidenefluoride,
tetrafl uoroet hyl ene, or conbinations thereof and
optionally other fully fluorinated, partially
fluorinated or non-fluorinated nononers. 9. A solar
panel backside filmaccording to claim?7, wherein the
fluoropolymer is selected from pol yvinylfluoride,
pol yvi nyl i dene fl uori de,
et hyl ene-co-tetrafl uoroethyl ene pol yners, or
copol yners of tetrafluoroethfelene
hexaf | uor opr opyl ene or vinylidene fluoride. 10. A
sol ar panel backside filmaccording to claim1,
wherei n the sol ar panel backside filmhas a shrinkage
of less than 1% neasured at 1500C when held for 15
m nut es |n accordance mnth ASTM 2305 02 11 A solar
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