ARYLI DEVES FOR THE TREATMENT OF ESTROGEN RELATED
RECEPTOR- ALPHA NMEDI ATED DI SEASES Cross-Refere pce to

wRedoaertoAppl i cati on This application clainms ppCDUSL0¢5/024711

to U.S. Provisional Application No. 60/587,850, filed
July 14, 2004. Field of the Invention The present
invention relates to nethods of using certain

het erocyclic arylidene aryl ether conpounds for the
treatnment of disease states, disorders, and conditions
nmedi ated by estrogen rel ated receptor al pha (ERR-a)

activity. Background ] N

feceptors DRARIANEL KL REBLIYHHY Al 1¥EAGER
transcription factors. The nenbers of this famly
share structural sFREL it e a diverse

set of biological effects (Oefsky, J. M J. Biol
Chem. 2001 , 276(40), 36863-36864). Ligands activate

Sénéip@ﬁ@@l@263&?@%@?2%%%8??5199%?13’%?@%5?%%%9%%%9 e
oo gt rtp 1o BRESAnsh e ndhy B R Tkl ARG C T

Presently, the human genone project has identified
about 48 nenbers for this famly and cognate |igands
have been identified for about 28 of them (G guere, V.
Endocri ne Rev. 1999, 2d§é¥¥g§§§1§¥§?. This protein
famly is conposed of nodul ar structural domains that
can be interchanged within the nmenbers of the famly

wi t houfoob®isA @UJYinedde Rircdit indided a focal pmheraeﬁﬁpé[%xel
contains a hypervariable N-term nus, a conserve

bi ndbng edBhE of PRDells Indl188E 4 FHbBensRIOR ek AMPES, e
| i gandbi ndi ng domain (LBD). The function of the DBD is

t ar gy %t&?ﬁ&@c&rﬁﬁﬁ%ﬁr d '\%‘@Bﬁfdcﬁ SvePlYing 8GUBBEER for
respo

( NH nse el enents or Es), and the function of

(N . e ! . on
e BB REIRARIIAR L LA ROTRL Gnkbaign pdiioRld e
| nV%hB@&aeenEtdEﬂgsﬂa‘eﬁ hgﬁ hgmkfwt.\éﬁwmhaﬁnaﬁ%s ltleast an
domain is situate a t he

term nus and
S e e
A igaaf?ﬁﬂ.géﬁé&%éaaé%?%etcﬁm@%ﬁéffé% datg e Butpi
T e g T
LZ?%ﬁ&ﬁ%ﬁe&é‘g@%' ‘cn}?%eﬁ"w?%’x”}é%fi%er ﬁﬁ‘é#&?ﬁgiele‘n’cﬁm%gﬁase
Pac s 25 AATISto! e FATBBRAnG BAEEAom BagTofSisRRor eibe

menbers of this famly exist eithey in an, acti.vated or

" opriteiaga TeBih AN e difacy alspdvRicallya AN EoT LR R LR the
of gene actiyvation involves |igand dependent .exchange

of HCIABEEFEPBIY amrsa%qe%.m &% I?YFEBUP5¥%?1§?rge
proteins are referred to as co-activators or
co-ﬁéﬁﬁ@§§8ﬁé (McKenna, L.J. et al. Endocrine Rev.

1999, 20, 321- 344). A nuclear reéceptor in the

r epr es K983k ime EMOSHmagar the petiverslamentsfispixel egllepgrform
and is associated with co-repressor proteins that

r ecrthe nepgssaynfainddeneel | Aspotorirchprgeienwersien) . and
Y.B. Shi. Curr. Top. Mcrobiol. Immunol. 2003, 274,
237-(2p&)cumulatibr op mesgscharge; (Bhresgdimigsthetshenage iregian to a
exchange of co-repressors with co-activators that in
turn recruit transcription fagtors that assenble into

an ATP dependent chronatin-reﬁodeling conpl ex.

H st ones are hyper-acetyl ated, causing the nucl eosone
to unfold, and repression is alleviated. The AF-2

domai n acts as the |igand dependent nolecular switch

for the exchange of co-regulatory proteins. In the
presence of an agoni st the AF-2 domai n undergoes a
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simlarity wwth the highest honol ogy observed in their

DBDs, approxi mately 60% and all interact with the
wohaessiaé DNA estrogen response el ement. RecenCT/US2005/024711

bi ochem cal evidence suggested that the ERRs and ERs

share target genes, including pS2, |actoferin,

aromat ase and osteopontin, and share co-regul at or

proteins (G guere, V. Trends in Endocrinol. Mtab

2002, 13, 220-225; Vanacker, J.M et al. EMBO J. 1999,

18, 1hd%Ri ékggegée,oféﬁ_’eﬁﬁg trRsfer of ch& écé it; %%ms edpgﬁgp%to the

272, 24286-248 ng et al., ang,

Therirass i 2GR oty Pltke YRR selepon of a

e P Bod HGEORRBRETE) &hir phTSRIP LERPEY R 3efi%l SBpresenting
Cng e FRISE0 chitgeitiry, PF AT ELRET B tanpess foem the

that wll, interact with ERRS shoul d provide benefi t

t or nifial thasBe AEG b EER 2 iBE S EEates o, BRS tharge at the
cancer and reproduction. ERR-a is shown to be present

bot RIGTAES ERGIRN IS dallg sonverad 9 a ped Ut yoltage b asource
et Zl Cancer Res. 2002, 62, 6510-6518). It has been

rep PHQIeR PrAP Ut H@NSHSFAT- f uncti on of ERR-a in nor nal
breast_tissue is that of a repressor for estrogen

r esporl§POH GMEL3imagers of the type disayesed ahqvenre generally known
cancers or cell lines that are nonestrogen responsive

( ERas difsyatedy &r exanmple, indd SpRatant apd 149:6300Ukfe Datergmo.
activated state (Ariazi et al., 2002). Therefore,
comBABE8+ Hax Patent nprf, 815246, W.5.Patew . G:326/662,]8 & Ratent
agents for the treatnment of breast cancer that is ERa
neg&pi 92804h3! adt eSS datentuw. 6338/288 sissigined to Micron
anti-estrogeni c therapy, or may be used as an adj unct
agedechmologptince sthidyare herelpy wiovpotaterhlby refarenee $n their
These agents may act as antagoni sts by reducing the

bi oentjiatml activity of ERR-a in these particul ar

ti ssues. Many post-nenopausal wonen experience

ost eoff000Hi HG. 4 iltesteites apottia of & converaidnkl CMOS émager 10.
reducti on of estrogen production. Reduction of

est Thgélusteated smagerl( includesani dredyealgixels 20@BANE@EE to a
(Turner, RT. et al. Endocrine Rev. 1994, 15(3), 275-
300¥olufin sarapiy aral kbldeitc mm?i@wﬁw et 3ha¥he@ffger 10
observed on theadm nistration of estrogens to

posuienagadesh reatd«eoter Md Hrioet 20 RONEHRh HebtFAK 44, fdadout
R J. Bone Mner. Res. 1996, 11(8), 1043-1051 ) but

t he progragithablegaeh afiptifiet EPOAKBOMA Hidl§ tcgaiétﬂ&gngﬁ’c&

knock-oyt ani ral s have m nor skeletal fect ere
t he g@g@),@s, A ifiesd PERBSsOr $0tYHl é&ir{ti’ol!EFrghﬁtﬁ.d (Korach,
K. . Science 1994, 266, 1524-1527; Wndahl, S. H et
al . J.[068#) UhaMESE corBBPof HR20ANOl éﬁ?éii?% rbw lines RL

Expression of ERR-a in bone is regul ated by estrogen
(Bo : b -916;
Bonoay e o a b ¥ pildiy 20 SRRk gl sty Yol

07 LS8 £ dr T 0h 30 OB PRLEORLARS

di frerentiation stages. er expr essi on o

Co VALY S RSN IRO e BB
I ST Dl S L B GBSO S

nodul e formati on. ERR-a al so regul ates osteopontin, a
protein believed to be involved in bone nmatrix
formati on (Bonnelye et al., 201 ) . Therefore
conmpounds that will nodulate ERR-a by increasing its
activity may have an anabolic effect for the
regeneration of bone density and provide a benefit
over current approaches that prevent bone |oss, but -
have no anabolic effect. Such conpounds may enhance
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of endothelial nitric oxide synthase, a gene that has

a protective nechani sm against arteriosclerosis (Sum,
wd200ama726 J. | gnarro. Proc Natl. Acad. Sci. 20B881/U$fids5/024711

14451- 14456). The bi ochem cal evidence supports the

i nvol venent of ERR-a in netabolic honmeostasis and

differentiation of cells into adi pocytes. Therefore,

conmpounds interacting wwth ERRa can affect energy

honeostasis and may therefore provide a benefit for

t he Hol@ airpBit42@ ShbMisane theh g#vth@ tRY BEHeP e and pixel
rel at ed d| sease i ndi cat | ons, inclu

A RIEUE OBl e %Ellg)éf(‘ig)?I@G%ggel@é@éaqﬁg(@ggof‘@(mﬁtde%der 4. A
EPZE‘??‘%*.‘%‘@ E&ﬁgf‘(‘?afgéa% o POLGR= e so: Imoe

oro AT eEpfan i e? AT e 20ReE PR e
?hi%&ele%ﬁp 9‘&? By e%?él%é%ﬁé'ﬁe@g?w&z“ Bisrghl e

f b :
i piheg gs?ées%érif’na“ﬂab Mo RS PHE and 1 0
I til Publ h d t
Aopl 08, TG b S rRg 1 gl en e the

i nvention reI tes thod of treati subj ect

uf FBHRg diwge ¥%ierd thenreadhedumn sserially (or
or nedi cal iated by ERR-a activit
conﬁﬁﬂ%?%&ﬂfyg %1{ ’Eqnﬂ { SATRR W@étméﬁ“fézf%éfmﬁber
amount to treat the disease, disorder, or nedical
conPTPFESANgs Aan 86‘%81%}3 tisping shaggam of Wwelereadomt angl gprial
or 1; Zis >NH, or >NRa where Ra is al
cycICORIRY |reaqﬂvéﬁ§/ 111u8§4at¢ﬁ%1r\91?16‘c el darwybe soeri fsoqu%} P row
or heteroaryl group; R3 is -H or -0 alkyl

uns PBSEesEINBEMS tr iswial tuipedeminitere e isthertime to readout the
substituents i nmf)endently sel ected fromthe group
condpsetiVirgt A31d pixel sigaals Vsigoftom hepikgl 20 @mditcy is the column

- N(RW RXwhere Rw and Rx are each i ndependently -H or

al kyeadqut tinge §ied. dotad dinfie trmeat oueanhrotwmsiinta segiabfankier).
hal o, -Oalkyl, -CN, -NO2, and -COOH, and R5 and R6

ar e Aeaimagar’csefp@na eatel (the iﬁMprse@@ﬂ&b tiore @quiredtty readout an
selected fromthe group consisting of -COO alkyl,

- ( CeQ¥ing dayhy) is depetilent-uporl thetremeprocessify tilne Qr It4s desirable
cycl oal kyl, heterocycl oal kyl, -(C=0) phenyl,

het ¢o apydve amiinagdts@rimat eatec )lf:ttlgal6k;.ydecs ahd B; 1882.6Rfisecs
taken together with the carbon whi ch they are

at t é&ped0ddeotuams@isMha), irywhsieedsiusetdme t. is 48.67 usecs.
het erocycl oal kyl or cycl oal kyl moiety; wherein each

such nDe8]yAtcoratiply theteis adicire $6Beichsdt Rlv yré&sgﬂg time so
or nore substituents independently selected fromth

gr otRatC@ighSlerBdrahe rat@idan B@lmﬁro@écﬂ" optional |y
substituted Wwth -OH, -0Oal kyl; phenyl, -NH2,
-NH(al kyl), -N(al kyl) 2, halo, -CF3, CCI]—L or

-COO al kyl; -0 al kyl ; phegé! I -&Ehenyl ; benzyl ;
- O benzyl; cycloal kyl; - yl; -CN;, -NO2;
-N(Ry) Rz where Ry and Rz are each independently -H,
al kyl, or -(C=0Oalkyl, or Ry and Rz taken together

with t[be0g]i THeOBOEnEon phoahed BeYmAE & WithafbRAsEQEHN2
het er ocycl oal kyl wherein one carbon ring atomis

opt pegtebsinig ek ac@empréved@amalkkedr >N-al kyl and where
one carbon ring atomis optionally substituted with
-OHor =0; -(CONRY)Rz; -(NR)SQal kyl where Ris
-H or alkyl; -(00alkyl; -(S={On)al kyl where nis O
1 or 2, -S2N(Ry) Rz where Ry and Rz are as defined
above; -SCF3; halo; -CF3; -0OCF3; -COOH and

-CQQal kyl .; or a pharmaceutically acceptable salt,
pharmaceutical Iy acceptabl e prodrug, or

phar maceutl cally acti ve rret abol | te of such conpound In
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The invention as defined in the clains will be nore

fully appreciated by reference to the foll ow ng
wa@le®eniTwé on, including the ternms defined bel oRCT/US2005/024711

Preferred conmpounds used in the nmethods of the

i nvention include conpounds represented by Formula (1)

as defined above. Preferably, X is an aryl or

het eroaryl group having one ring or two fused rings,

wherei n each ring has five or six ring atons. In

pr ef er@gpo 1BPRRGL B ary' Bhfm ( ! \Akgz%nmﬁn prov1de

adm ni'steri ng conpoumndas orrru el n:

andkﬁgggr e‘;‘elgg EW%ﬁg) %15 (g{ﬂf(és (ls‘?-r Qﬁ fﬂa@ér WE gﬁg&]els are
Con§P it %ﬁ tWe. Pane}s??lga?aﬁgﬁ grllt%%eoqe &gg%%ﬁ?e W &coders. The

- C2-6a ken

SRR kit W pips g L e adous ] sumn

- 661 3 O‘E%"CS Scsyglggraﬂswel el kz;%ae rate. The dual panel

heter C cIoaIkyI phenyl
- (598 Fé’aaihéﬁ%?é ab‘éPk&ﬂTF%X‘Jlg%&PQW a shared column
- (phenyl ) G _6al kyl , -COOC -6al kyl,  and (C%C»N(R S) Rt
whe@agd @ rcda@waé&cwluﬁmﬁwﬁ@ Q.-H or -G
- 6al kyl ; wherein each said noiety is unsubstituted or
substituted with one or nore substituents
i ndependently selected fromthe group consisting of
-OH, hal o, - GBRIEFIDESC N HEDIRAGINRGS5al kyl ;
R3 is -H or -0OC - 6al kyl unsubstituted or substituted
with one or nore substituents independently sel ected

f

ol t@ﬁ@{ﬂ*%fnoagsﬁvﬁr%ﬁsr %%}t%eg ‘e Ptyrgs phthe
lRSe TR L pEoPhe e 3B £ ko 3864 G dliiln of
- d h d I
-m;exeee%qy :egr:%' {5t gari‘vgﬁfa@s@w i
consi st n q%ﬂeoo - 6al , -(C0Oa - 6alkyl,
(SAE‘ES)IW wiResinwhish 1 “or 27 _cs. ycycl oal kyl

het er o@Bﬁﬁ%ﬁﬂ tlg%o gr%g?gk%%ggg’é‘?ﬁg:%l:ycl oal kyl);

or nd taken together with the carbon to which
AR

t hey St Hdg atEningaiagiam ghthe %%éﬁ%ﬁ’ﬁﬁ&flﬁ d imager;
menber ed het erocycl oal kyl or cl oal k noi ety;
wher ei [F0HIHG 3iig adiagram P%W%%@M@é iraages

substituted with one or nore substituents

i ndepelf8ERI Fis. 4p adiningr diagrnanh of theoeperation péﬂre@%ﬁ imager;
-OH, =0 =S; -Cl-6al kyl optlonallg substituted with

- OH, [@@16]@2{&@ is ashiegrpm of aMOS im@ager cawshiugtad in accordance
- N( C1- 6al kyl') 2, hal o, -CF3, -COOH, or -COOC 1-6alkyl;

- OCwitlapk gkemplarmembodiptesh pf thesiawention;- Cbenzyl ; - Cs-
cycl oal kyl; -QOCs- Cycloal kyl; -CN, -NO2; -N(Ry) Rz

wher e [R§1 %]nEIGRﬁ iapB eeamlplarycthpmgiﬁagfayn oche GferHbk pf the
or -(C=OC -6alkyl, or Ry and Rz taken together with

t he FiGt § ogegers o whi ch they are attached forma 4-7
menber ed het erocycl oal kyl ring wherein one carbon

ri ngat[0018]sFicpviio aalihgranep] aCdOBiimagerkonstidctid inNcebrdance
-4al kyl) and where one carbon ring at omis optionally
subs#ith Bih6ttheekdmplary @mbeidimeh CofPNG Ry o tRAI;

-(N-Rt) SO2C1- 6al kyI where Ris -H or -G -6al kyl ;

-(COC 1-6alkyl; -(S=(O n)-Cil-6al kyl where nis 0, 1
or 2; -SO2N(Ry)Rz where Ry and Rz are as defined

above; -SCF3; halo; -CF3; -OC£3; -COOH, and - COOC

-6al kyl . I'n further preferred enbodi nents, subjects

are treated by adm ni stering conpounds represented by
the Formula (I1): where R1, R2, n, Z R3, R4, R5, and

R6 are as herein defined. In still further preferred
enbodl rrents subJ ects ar e treat ed by adm ni sterl ing

o _[ — - ~



group consisting of -COOC -6alkyl, -(C=00C - 6alkyl,
-(S=(O m-aryl where mis 0, 1, or 2, -C3-7Cyd QCal

whydos/05729% nenber ed het erocycl oal kyl, - (C=0 phepgt/1S2005/024711

het eroaryl, and -(C=0) (5-9 nenbered heterocycl oal kyl);
or R5 and R6 taken together with the carbon to which
they are attached forma 5-9 nenbered heterocycl oal kyl
or cycloal kyl noiety; wherein each said noiety is
unsubstituted or substituted with one or nore
subst i [00&9} EIG. 8de pelisgran yf s EIMOSdnhagencondmaedinpaccordance
consisting of: -OH -G - 6alkyl; -0OC -6alkyl;
Opheitly lyet esthayt exentplany winbodGRefioyfcthe verition: G6d
3 6cyc| oal kyl; -CN, -NO 2; -N(Ry)Rz where Ry and Rz

are eamo20 gmw@way prddessdtisystéal iirbrporating Galdaetiyhe
or -(C=0 -6al kyl, or Ry and Rz taken toget her with
t he ifial k(%&ébl&@cdﬁytﬁitté&ﬁt/a@bﬁiaﬁi&aﬁlﬂl@ dnfedittd Bmrbnf of the
menber ed het erocycl oal kyl ring wherein one carbon ring
at onhiéntpif.ional ly replaced with >0, =N, >NH or >N(G
-4al kyl ) and where one carbon ring atomis optionally
substituted with -OH or =0; -(C=ONR y)Rz;
-(N-R*SGCsC-i - eal kyl vvherei Ris -Hor -Cl-6alkyl;

-(CO0 G -6al kyl; - S Nyphere' n is o1

1 or 2; -SO 2N(Ry) Rz V\,here Ry and Rz are as defined

above; -SCF 3; halo - -OCF 3; -COOH;, and - COCC ~
1- 6al kyop1PREfepHAE klwhe%qﬂ@@bé@ne@hﬁmbers designate

pharnaceutlcally accept abl e prodrugs and

PhanRCaethba] FIG. WS TP r'lﬁ@%a%gsé‘blqar‘éﬁ{ﬁi%lnds
In still further preferred enbodi nents,” subj ect's are

t 1 eafremliddfudd mﬂglt §5I %bfi& ¥ ﬁ{\ggslii Eflzggrl%bﬁ‘n @u#ame row

wherein: nis are eac

' nd%ﬂﬁf@@%ﬁbﬁt 1'r'bu1ﬁg% Qh th&tNheir tEsed: andhﬁ&gl si al% &H?le output

noil ety se ecte romthe group co st

- ktsleetgxt&&&g N S T LR I 5 E i ove i
e by W@%ﬁ?&%@&?@m@& A R
or mate,syh PR o BRBRARE R el ed [rom e

ar oupdco’ns -OCF 3, -NO
, 1-

insubslPEk e usa%et mﬁegillmﬁuéﬁsea splufidh tinple and hold

igﬁ:ﬁ%@ﬁﬁ@s I n ﬁbet lly‘gf? L i@ﬂ?}tf gfulgppexgrs 134.

RIS e r%u%% %ae%? ' I}ﬂ% frpael oot ey pivel
{Ege]gﬁ L@%&%@?@‘{‘P}?&% a m)| et g,glr%ct ed ftl[unthe

-6al k o) where m i

- C3 07) Péé tann%b@ %ﬂ%tréfdl% @Wd%b&l%\so includes a row
-(C0O phenyl heteroaryl ;@ 5-9 nenbered

het eleseger and dyiver 144, C@@%ée ardidrrepdget peagramppable gain

the carbon to which they are attached forma 5-9

meniserRlifierdPerochpd) aaprylogde-digirlearwerterbABG) 155, an image

selected fromthe group consisting of: wherein each

sai presessey1¢Ganha goBirpt drasdt b0 substituted with one

or nore substituents independently selected fromthe

group OR8] Eindaythef contraiiof thgi contrelldyghit 1700i0w BaekRL;

phenyl ; benzyl; -C3-6cycloal kyl; -0OC3_6cycl oal kyl ;

- CN;conhagted g RWsz mikels 420y, 1260 aRzsedeativechnd sequentially

i ndependently - Hor -C -6alkyl, or where Ry and Rz

may be taken together with the nitrogen to which they

are attached to forma 4-7 nenbered heterocycl oal kyl

ring wherein one carbon ring atomis optionally

replaced with >0 =N, >NH or >N(C -4al kyl) and where

one carbon ring atomis optionally substituted with

-OH -(CONRy)Rz; -(N-Rt)SQ2C1-6al kyl where Ris -H

or -Ci -6a| kyl; -(C=0) C 1-6al kyI -(S=(0O n)-Cl-6al kyl
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conmpound or conpounds sel ected fromthe group
consi sting of:

WG 20i0Mm9B- { 1- cyano- 2- [ 3- met hoxy- 4- ( 2- ni t r 0- 4- PCT/UB2005/a24711
met hyl - phenoxy) - phenyl]vinyl}-1 -phenyl-1
H pyrazol e-4-carbonitril e;
5- Am no- 3-{1-cyano-2-[4-(2-nitro-4-trifluoronethyl-phe
noxy) - phenyl ] - vi nyl } - 1- phenyl -
1H pyrazol e-4-carbonitrile;
5- Aricifatdd{bl g adar dedoderahd dxived 140 - Badh paiB of pixels20a,
met hyl - phenoxy) - phenyl |- vinyl}-1 -phenyl-1
H pyIReB dh ehdadtvabltdw blifputs its reset Vpgt and pixel signals Vo onto
5- Am no- 3-{1-cyano- 2-[ 4- (4-cyano-3-trifl uorone hyl-ﬁh
NoX ) codrd¥pbha eniithut uha Y52 (at apphepiate beparate reset and
H pyr azoélgg- 4-%%ni trtlbl e; 5-Am(no-pg-[1 P

- Cy?ﬁ?él%‘e&ffé@c' ﬁgg@é)'"ﬂtﬂ@ | é@ipl\ék@ﬁ/iéll'é'\su%mttﬂe column sample

H pyrazol e-4- carbonitri

> A SR o RSO e Vi fom
2- A, 1&14 éﬁEi ; 'tﬁ‘e(cﬁflﬁlttt&‘aéf}.'t rifluoromethyl-phen
gg 1aehe] -t -4-"one;

oXy) nz I azo

oy poEhot, TRG LSRR fHb B ARSI RT el LR

2- A 0 B s FRLDOXY RO AR0%Y, RSk le% 960 as

5-[3- Xy=4-(2-nitro-4:trifl uoronmet hyl- phgno - ben

oyl BRI I HE Ao fph 5 % it B SERMV, BV ) W pr8 e
5-[ 3- Met hoxy=4- (4-ni.tro-3-tri.f] uor anet hyl - n - hen

zyl[ ﬁ’d’gﬁ'@]@?ﬁi’fﬂgﬁpd ilIfhlg_ ; grenfja shlgng 1s di 1%&12&51 gy%g 2ma og-to-
4-14-.(2,4-D oxo-t hi azol i din-5-ylidenenet hyl)-2-netho
TR CovBRET 1 b r EhReaR) oA Congerier 155 Supplies e
5-[3-.Ch] or,0-.5-met hoxy-4-(2-nitro-4-trjfluor t hyl - phe
no&ﬂlg’é’éﬁéyﬂq‘%}éﬁ%}aﬁ i (zfaags Pﬁ%ce:é?%ﬁo Bich orms a digital
5-[4-(2-Nitro-4-trifluoronethyl -phenoxy)-benzyl i dene] -

t hi ATBBEAUARYY 4- di one;

4-[4-(2,4-Di oxo-thiazalidin-5-ylidenenethyl)-2-nmethoxy

- phenolPRSbThys, fevert Bae ChPPIE S 1200 8 avisvh s readpat and
5-T4- (4- Met hoxy- phenoxy) - benzyl i dene] -t hi azol i di ne-2, 4

- di dpput into the column sample and hold circuit 142, and then each column
{5-[3-Met hoxy-4-(2-nitro-4-trifluoronethyl-phenoxy)-be
nzylis geniad]y (or sequentiadly) seasloudifrpm 3hﬁy$i}maé@tridch@ldicélrcuit 142
et hyl ester;

4- [ 4ot yrthai progesshiga zoh edemphary tindimgetiagrap pf theygixhlosepdout
- phenoxy] - 3-ni tro- benzoi ¢ acid nethyl ester;

3- Butngl sefiaf 8oluptrnmeagloqt pPthel itvagen 110 isfillustratedtin IGpheAs can
oxy) - benzyl i dene] -t hi azol i di ne- 2, 4-di one;

5- ( beRwendrom G 24, Irodepr)cedsmgtiole tdinaqial 4o tj+oper to, where ty
5-[ 3- (3- Chl or o- phenoxy) - benzyl i dene] -t hi azol i di ne- 2, 4-

di origthe time to readout the reset Vgt and pixel si%nals Vgig from the first
2-[3-Methoxy-4-(2-nitro-4-trifluoromnet yI-phé%oxy)-ben

zy| ipleeleR0ap,dn i timielte readout the reset Vgt and pixel signals Vj

2- Benzenesul fonyl - 3-[ 3- net hoxy-4-(2-nitro-4-trifluor om®

et hyfrorahbae Relyl20b, &&d Y/ .99 tHer ddl€mnn readout time (i.e., total
2- Cyano- 3-[ 3-nethoxy-4-(2-nitro-4-trifluoronethyl-phen
OXY)tirR8 efyéddoat eXtH Eolafirtine] Sbyial @drlier). If t, is 6 usecs, ty, is 6
3-[3- Mgt hoxy-4-(2-nitro-4-trifluoromethyl-phenoxy)-phe
nyl ] - 2-thi ophen-2-ylacrylonitrile; 2-(1

H Benzoi m dazol - 2-yl ) - 3-[ 3-met hoxy-4-(2-nitro-4-triflu
or onet hyl - phenoxy) - phenyl]-acrylonitrile;
3-[3-N@thoxy-4-(2-nitro-4-trigluoronethyl-phenoxy)-phe
nyl]-2-pyridin-2-ylacrylonitrrle;

2- Benzoyl - 3-[ 3-met hoxy-4-(2-nitro-4-trifluoronethyl-ph
enoxy) - phenyl ] -acrylonitrile; 4,4,4-Trifluoro-2-[3-m

gt hoxy-4-(2-nitro-4-trifluoronethyl - phenoxy)-benzylide
ne] - 1- thiophen-2-yl-butane-1 , 3-di one;
4-[3-Methoxy-4-(2-nitro-4-trifluoronethyl-phenoxy)-ben



fl uor o- benzyl oxy) - 3- met hoxy- benzyl i dene] -t hi azol i di ne-
2,4-dione and 5-[4-(3-fluorobenzyl oxy) -

wG2emstolnt2ay - benzyl i dene] -t hi azol i di ne- 2, 4- di onep@v@s2005/024711
pharmaceuti cal agents useful in the inventive nethod
al so include pharmaceutically acceptable salts,
prodrugs, and active netabolites of conpounds of
Forrmula (1) or (I1). As used herein, the terns
"including" and "conprising" are used herein in their

g T : : ¢ .
SPrdssRPAnd Kifit a7 RO oL W0ub EpRimels EMEMIA (B47 plctehing
to %ﬁng@r

d Hﬁgﬁ in the chain. Exenplary alkyl
gr oups |5§?ﬁé@ methyl (Me, which also may be

struct ' s - Rropyl .

i sopr OE{/O?H %VBF@ %R'%g%%flh f%%ép%%ﬁ {x{ﬁl)o{vg ?t %Lf%‘f processing

(tB tyl, is ert-pentyl,.h l,

' sortims PE tatinaael FHHC. 2 b iRt iqypishites decesased ghe
i.val i ght - br an - in alkyl gr

PaviiFGEET ST FABREERte TS Fe R Eo i e TR APAOUL of the frs

Exenmplary al kyl en r s.inclu net hyl ene, et hyl ene,

or opeastore e 26 R fotlowed Ry e reiicoluren aadas

a straight- or branched-chain al kenyl group havin

Fr oPE P At s IR BHETHovERES BRAEH 11P/el Eretif maintains

al kenyl grou %_i cl ude prop-2- enyl, but-2-enyl,

but -@-IEPRFP,VG‘E- We{t;ﬁfﬂrdf% alsg-fa&ymprﬁészd powpFpcessing time and

like. The term"al kynyl" refers to a straight- or

br adEHBEIRai n al kynyl group having from2 to 12

carbon_atonms in the chain. Illustrative al kynyl groups

i ncl ud®08fbpo makerfe impger 911hrametrgte iBsgnsjtive to the increased

2- et hyl but - 2-ynyl, hex-2-ynyl, and the like. The term

" ar yime forpixelgeadeut, i is prepesedddipipelore thepixkloeadqitrand

pol ycyclic, aromatic carbocycle (ring structure having

ri ngOéxmmeadmt saqeerxles ratheb tmn hewing ghémooc@r deviallp.

ring atonms per ring. lllustrative exanples of aryl

gr ogﬁz@ﬁng:pimbnMgearkhitd:@utesgeqmﬁireektes samipte andholdldifcuits per

term"heteroaryl"” (heteroAr) refers to a nonocyclic,

or feobsdnodhigincreaped yolyein complexitytrequires sddicipabkchip area,

(ring structure having ring atons sel ected from carbon

at orvehiab isvehdlesamabibe.t r ogen, oxygen, and sul fur

het eroat ons) having from 3 tol2 ring atons per ring.

| 11 ust j0828)VEheseannthiest@ries atsyl coptaiti Rl lpdelel BRin circuits,

following noieties: , and the like. The term

" cyatlvigh hybe storhge Sapaeitdrssatithie airgdifiek oRd@bilit. dhloperation, after

saturated, nonocyclic or fused or spiro polycyclic,

car heeyighel BamplgFidd, aubséqueh? ahhlog-_L BBRaP&nveldion stﬁ is
Illustrative exanples of cycloal k g

_ _exi yl” groups include t
f ol IpeofthedD MRS thetorVRE 6 ANE s8ATY And hEfELiFcdif plior to
nmonocyclic, or fused or spiro polycyclic, ring

str yk i [ i Rardd n
s T iR (1R8N e REUMLR KA SLORR e foRtol o iR hus,
ato e t Qg ' .

o] gl et A it st ARk tEpgsqible
ik oAl y r S Qrln . .

1 uoP e R iR SO TSR SR S R Fo-cigita

repr C f L or,i0do. The term .
cus g Re s e s IR R P G PR BiBieed e
bears one or nore substituents. The term

"unsubstituted" neans that the specified group bears

no substituents. The term "optionally substituted”

nmeans that the specified group is unsubstituted or
substituted by one or nore substituents. Each of

Formula (1) and (I1) is intended to represent

conpounds havi ng structures depicted by the structural
fornmula as well as certain variations or forms. In
particul ar, conpounds of Formula (1) or (l11) may have
asymmetric centers and therefore exist in different

o g, o r o o s



greater netabolic stability, for exanple increased in

vivo half-life or reduced dosage requirenents
wo saiopi2oal |y | abel ed conpounds of Fornul a (1) Ppof/uskieso24711

i nvention and prodrugs thereof can generally be

prepared by carrying out the procedures disclosed in

the schenes or in the exanples and preparations

descri bed bel ow by substituting a readily avail abl e

i sotopically | abel ed reagent for a non-isotopically

| ab | i | saal o

Phar RO Sl B SRR o T AT oBh the existing
repr : : [ ). A
[ ePUSPEIIRE RUFREIY bl dodfabld.| )

ph ceutically acceptable sa is intended to nean
|t ' . .

epr csl0PIEFIS SuRck il GRS flags 20780 cted in accordance
bi ol_ogi. cal [ . t h j biol ogi cal ly.

g o2 8B ek bl B Frer o MRV Eh G 1Re AR imager
salt 08 t hose tha .areﬁ§$ar£acoho%éc§£éx effective )
and %uitabl STYE COMBRERNCR ThC PHETTRE BIOYSHOMeRTQCessIng
W t hout uagye toxicity, drritation, or allergic .

r es FOHE 81 AXBHEBE HE st AorTratRS CPIumR firpemacmplexity and
or | gerharheThonusiatd et g0 Ui a el Baneb pinchgrpy 212,

react with a ngnber oE i norgani ¢ or. organi ¢ bases, and
i norgaRstng R a dirgtaanel 32arnd @ seqondrpanel 212b, and separate
phar maceutical |y acceptabl e salt.

C Exenpl ary
pha qd g |dpcaders pndisirivesa P4, %Qbrrﬁd@p%r@ref Heganels ina
pyrosul fates, bisulfates, sulfites, bisulfites,
ph ogﬁm&g@ah@}wawgbmﬁngg phc celiumn readout to be pipelined
di hydr ogenphosphat es, net aphosphat es, E¥rophosphates,
chl ddessaibedhelaw dre snore igtaibwithaespert e FIGrapi onat es,
decanoates, caprylates, acrylates, fornates,
i sobut PP30leEhe dstratacbisnages 316 has b sbaradr pipelbdrahitecture. That
oxal ates, mal onates, succinates, suberates, sebacates,
f umag, dweneighb aringpixelsi2Pac220b,id thié sanhe sowhenaysmmeatiout
, 6-di oat es, benzoat es, chl orobenzoat es, '
net lejrcbiry sadhethat their tesetbant pixeksignily dan by hempoptoethe same
met hoxybenzoat es, phthal ates, sul fonates,
xy| enbsuhsqistlesitpphimy 23 eFlis ésdomphenydoepifithfates of the
phenyl butyrates, citrates, |actates,
g- hydxedx 920 22@h.€Fhe Thyge!240 @fso ihaliideatedlumn sample and hold
nmet hane- sul f onat es, propanesul f onates, napht hal ene- 1-
sul fciroait@d? connddiéhtete-pxellddtpaaliess 2328y FEFleRéR234.
If the conpound of Formula (1) or (Il) is a base, the

desiMﬁIﬂigﬂé)&ﬁ@B@@éﬁshﬁ@Hhat the iSRALE fFHRY ehéh pixel 220
prepared by any suitable ne?ﬁ%%&ggg?gable in thepgft, &

f or 220 ER! @ampled AndEKld ® #i fifhi
i norganic aci%, such as 2;%?%%&fg?f%ﬁgg?%ﬁﬁﬂ§§?%%?§ﬁﬁg‘
aci dampild A h@l@&k&i?ﬁe%lﬁ? E‘l;@ iRagEr 210 4156 nhtdéh a colurmn

phosphoric acid and I ke, or"™w th an organic acl

suc gl st oy A a0 o AR PUTARIE o

acid, stearic a0|d, ( ~acid, asc ! aC|d,_
i s kS

pyrgﬁhgfggad, oxalic acid, glycolic acid, salicylic
acid, oleic acid, palmtic acid, lauric acid, a

pyr anosi dyl acid, such as glucuronic acid or

gal acturoni c acid, an al pha-hydroxy acid, such as
mandelic acid, citric acid or tartaric acid, an am no
acid, such as aspartic acid of glutam c acid, an
aromati c acid, such as benzoit acid, 2- acetoxybenzoic
acid or cinnamc acid, a sulfonic acid, such as

| auryl sul fonic acid, ptoluenesul fonic acid,

met hanesul fonic acid or ethanesul fonic acid, or the
like. If the compound of Formula (lI) or (Il) is an
acid, the desired pharmaceutically acceptable salt nmay



Exenpl ary am des include those derived from anmoni a,

primary G _6al kyl am nes and secondary di (C _6al kyl)
warises298econdary anmi nes include 5- or 6-menbPCEUS2005/024711

het erocycl oal kyl or heteroaryl ring noieties having

froml to 3 heteroatons where at | east one is a

nitrogen atom Preferred am des are derived from

ammni a, C al ky! primary am nes, and

di (G .. 2al kyl )anni nes. Exenplary esters of the

| nvent {0981} Té H&lﬁrﬁ‘l flé&ﬁielf&hal gererbfd BATHA! M are RBERY hddress

bal ky sters

and phenyl (G - ) esters” Preferred e

i ncl . .
o R SR L Rt B el

| ncly ylnﬁ'hg %gf.u?:lgﬁ %%xg?’iee%}% Rgﬁsﬁp&ﬁﬁ‘y% %isd has separate controls

di met am noa

B R S T ARt T g Dol [very
E;‘ \élr giﬁ)og%ﬁﬁ gﬂ?%@‘%&ﬁﬁé%%@%@%&%ﬁ%@h@% ﬁI\es RLa
oot SPBRETeA SRRy ShielE L0SaBhE it Rrechi Baneigh2a are

Derivatj.zati on of droxy groups as (acyl oxy) nmet hyl )
and SF@ESW YRrovated “@rfér?th’f‘éId@F qrﬁ@dyﬂYerg?‘]Qap)éﬁﬂ}'Palr of
be an ester, optionally substituted with one or

1 al kyl r !

mor é’”éﬁaiﬁ %¥Qa/ gAY Hhe achivpisdiowe odtus ftameset Mpad and pixel

or where the acyl group is an amno acid ester as

des SNV sig 0 agiosrespendingqinplzasput lime 332 (Ryapptopriate
this type may be prepared as described in J. Med. -
Chefepamatrsresgband pixel eeadaiit stages)art hel multipexkrr23dansured that
as am des, sul fonam des or phosphonam des. Al of

t hedle peloamsamplecandboldegirquitey 242 inpuss ghorgset signal Vg from
i ncludi ng ether, am ne and carboxylic acid

f undhe GrstIpixel@20a,Holowmddyt theglikel sigrtal Veigfroabtitei firespixel
may al so be used in the nmethods of the invention. A

" pha2bmobihte pait.| Vhaotultiplexet 2bbthienethsussthatthe column sample
phar macol ogi cal ly active product of netabolismin the
bodyndfhadld copisugn24Dinpiats thel resétisigred VL fronv theakéond pixel
thereof. Prodrugs and active netabolites of a conpound
may 2Beb,detlewet bgckthegiing sigra Mgg frenhthiepeesnd pown22ab of the
the art. See, e.g., Bertolini al., J. Med. Chem
199Ppaird0, 201 1-201 6; Shan et al., J. Pharm Sci. 86
(7), 765-767; Bagshawe, Drug Dev. Res. 1995, 34,

220- 230p3HBiatilarig vadee thd dori¥d) ®f Bes corkBS14irch#,270, row lines
224- 331 ; Bundgaard, Design of Prodrugs (El sevier

Pr e RLbLGBDectedntd alyve 6 pixPRSI208, 2008 iARRS s&dhdPhrRl 212 are
Prodrugs, Drug Design and Devel opnent

(Kr gerse@adlfakavsted B3t thelsecorRffow dBBSAERAmh ]
Publ i shers?I 1991 ) H.SltThe corrpolmds represente 4;(;)b. Each

For malof(dixeld lQQOa(, bbb & thd m%tﬂqﬁfWBﬁ%tg gt?gleéét and pixel

accept abl'e salts, pharmaceutically acc

pro gfglﬁgﬁs: van dVBE INEG %H;ﬂegﬁétktﬁnégy&é{ %u@ﬁﬁtai?r?é %%ZE@& ar e ‘

(col I"ecti Vel 'y, Bagent s’ resent® I nven

G R e T
ERR: i bn .t. .

MR TR BT B IR 098 B s e
Pon e A LR3PTI oBRE St AT RR v

Thus, the pharnaceutical agents are used to treat

subj ects diagnosed with or suffering froma disorder
or condition nediated through’ ERR-a activity.
Preferably, the treatnment conprises admnistering to a
subj ect an effective anount 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

a Y a ] - o, . oy o "



ascertained by routine nethods such as nodeling, dose
escal ation studies or clinical trials, and by taking
w0 nios/oeasi deration routine factors, e.g., thepoDue2005/024711

route of adm nistration or drug delivery, the

phar macoki neti cs of the agent, the severity and course

of the disorder or condition, the subject's previous

or ongoi ng therapy, the subject's health status and
response to drugs, and the judgnent of the treating

22%3%%?%%@?%@%@3‘2?3 %sllde?p;a‘?yg' Prd P ificanss @tgn dhfes that

' : 100

i T AL S e
e ARHPRN. pixel 2210%@19&{%#& %%Fg]r?%s'ig from By second

about 0.05 to about 7 g/day, or about 0.2 to about 2.5

g/ daixel@30k of R PRiBmeNt of the pati ent’ s conditions

has occurred, the dose may be adjusted f

pr evenl09B#l Ehe eolmmsasnplecmd haldiaisuit 241203?31652]@!%&@(15 and
the dosage or thefrequency of admnistration, or_both,

Ry dsdputsdtade aamplifienh0; therresdt Vispary pied signalsoVgig from the
|l evel at which the desired therapeutic or prophylactic

ef f dirst panal@ilPa and e seobnd panek212bf(desarihredrreloramwith espect
alleviated to an appropriate |evel, treatnment may

ceade F18a6). ehdifferantiahsigmal €V rstl“éﬁg) isproducediby theamplifier
treatnment on a long-term basis upon any recurrence of

sy n250mThe differepeint signél it kdégitined by itbe analegttoatigital ameverter
or in conbination with one or nore other active

i ngras8i hesanalag-foodigiahtenvyenter 286 supplied theatigitizet ipixe

of the invention. A pharmaceutical conposition of the

I NV edigmls te inapeprodessei 268 twhich forasnd digfitalimage output
phar maceuti cal agent sel ected from conpounds of

For mul g0036) Referfifig ol IFEG (6, lah exathpléaf frecgipelined manner in
acceptabl e salts, esters, am des, prodrugs and active

et aRRAldhtthe t&&@a&o‘utaﬂa @lmrrmmd@h&mm@m@rmon
exci pi ent. ‘pharmaceutical Iy acceptabl e excipient”

ref eb@ut & Row eRPIANGE Wikdn #he di@ferit QSWROW (@) Qﬁ'pi?élls ¥s being
intolerable, or otherw se biologically unSU|tabIe or

adm ﬂéhabﬁﬁtth@&cbﬁd g)aﬁHpé g&"els & ¢Badsutdst. Wehnwhile, column
substance, added rmacol ogi cal conposition or

ot hefulS6t HSBE shtred sgg%mscﬂrsm #RHrkEpandd Froth Y fov

facilitate adm nistration of a pharnaceutical” agent

d | f

i OTNS) EHRES O ‘E‘E”rst,%‘f’n%‘géé"‘%ase@f‘ﬁ‘ 3ignals are
h f

Col rhfaea (NEfk D PRnSURREI D Ho BT o RO

pol ygi m/e : cag &Llﬁmrt | Db LYEE ¥ %rs?&eﬁf oé]r{lﬁs from the second

phar I’THCG ons con

0 Al okt %%f?e 3oy ﬁﬁ’i?ﬂﬁkéﬁ’ ﬁ%txc’ﬂﬁ Vs, Jhen
il T Rt t?aegﬁﬁgfl-ﬁﬁeafb 34 rbeein RafieR et iy hib‘s‘)?ﬁﬂ) is
| onrReing Pefiobmarscolmit sadaht i e Sldtd siel i the first panel

prep in formof tablets sul.es,

P har KOG Smertosish - Shusy kb SoerbiseinERE B biecnone

for reconstitution qui d pr par at i )
s uppBEIceET G Emesy QP%L%} gﬁdv@ﬁ tQ &bﬁagﬁvmrbt?@da%hme ter, which
formul ated for intravenous infusion, topica

adm ni stration, or oral adni ni stration. For oral

admi ni stration, the conpoundsl®f the invention can be
provided in the formof tablets or capsules, or as a

sol ution, enulsion, or suspension. To prepare the ora
conpositions, the agents nay be fornmulated to yield a
dosage of, e.g., fromabout 0.05 to about 50 ny/kg
dally, or from about 0.05 to about 20 ng/kg dally, or

I ~ A a I A~ o,

gﬁ)aﬁgreadout



car boxynet hyl cel | ul ose, al umi num stearate gel and the

i ke); non-aqueous vehicles, e.qg., oil (for exanple,
wa@bkemspd206 | or fractionated coconut oil), proppCENS2005/024711

gl ycol, ethyl alcohol or water; preservatives (for

exanpl e, nethyl 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 al so be adm nistered by non-ora

rouges vaﬁ%ﬁé@&ﬁ%ﬁt OV RE TR Reld RIS g?@désgiﬁé times. If toy is

formul ated for rectal admnistration as a suppository:

F I biRthH& j o H .

|t AT SRR (g s O BMIT R PR Essing ime tyis 2267
L he  BOENTRisAedLbEs HOW SROLARIINDE, RO Aoy Sl HdhErate

aqgueous sol utrons or spens

T ﬁf?\%@ﬁ“i‘{}é@%ﬁu?géﬂi E’F“elinf ﬁéf"'u'dé h

acoe Sl VaBTE Sgleous v nel ude

For e WP H 73 Bt o i MAR LR B Ko din
| Cce

For AEERRe TR BN bl e REg S og e P eplic”iFe
or LRGP 1o Bl useR A SrIqe R Ppe aFay 3 configuration

i njectahle fornmulation. Illustrative infuysion doses

may @Q@Eem&t‘a HEHRTOVE QY PEORFSHYS l@é’/“?r?ﬂ‘i R ragg ¥fithout
adm xed with a pharmaceutical carrier over_ a_period

r andFF8AFRY folidve FEruisEyGanaRlexity aad areg uspsl sTherfustrated
topical adnministration, the agents may be mxed with a
phaimagei?ileges dghyal pangkarzay 3k sansisingaf afirgipagel 312a and
0.1% to about 10% of drug to vehicle. Another node of
adniarfeeend pageldab.ayshsepasaterdediqatrcbraw diecodars ani|drivers

a patch formulation to affect transdernal delivery.
Agerida, 340b & pperate thegpanelminsmannst thagdllows pixdl oeadaft and
this invention by inhalation, via the nasal or ora

r ouicebime repdotitto ke pppelinedodmthe illustratéd embodimemt the a
suitable carrier. Exenplary agents useful in nethods

of tmegendkhinchwlesipahels G231k sisirightbe donvemtiaia moe-shared
the illustrative synthetic schenes for their genera

pr e paxe iconfigbetion ilnstrated is FéGi 1.i it shralbbenotedahat because
follow For the sake of brevity, the disclosures of

t he thefmagarddd uses e duedlpanal errlie 812, respertve oowtdedodyrs and
reference. Schenme 1 Al dehydes (V) where Zis Oor S

nay detveps 840ay 8B40ynd piadimeng, thé imagar3lo willdeviedtprbléd row
with a phenol or thiol (IV), in the presence of a

Sui tpabtedsipgtims ual fean@ edta as illBteAsdBIBI® 601  pot assi um
tert-butoxide, in a polar, aprotic solvent such as

DVF.  Tloe37]eBsd ilRitraesd inespér 30 ARBtihAddboa RSP SARPW £hd
bet ween about 50 OC and about 100 OC. Al dehydes of

f or Meldcit it BRY cdritRietlerol da@A THRIAE B f }A)\B(te% m%&glso@tfput

Formula (I) as described in Schenes and B bel ow.

ScheipRs 349m Nﬁﬁﬁ?fexéﬂrﬁy @t fouiretitbREsE oA ()%ﬁnm}tgr? gi)ggls has

suitably protected benzene derivatives (VI

N . Lori c rpe 9 .

Pl Fag i A 88, shR PR o1 B2 Thsififarh SFpiso

Cpt A ARt B 346 od by ol i ot e
An

dppf, and BI NAP or other chel ati ng phosphi nes.

exenpl ary solvent is toluene. The al dehyde protecting
group, here shown as an acetal, may be renoved under
mld acidic conditions, such_as p-tol uenesul fonic
acid, HC, or canphorsulfonj&lacid. The resulting
benzal dehydes of fornula (VIII) may be transforned
into conpounds of formula (!) according to Schenes A
and B. Schene 3 Internedi ate al dehydes of fornula (X)
may be prepared by M tsunobu reaction between a

sui tably substituted benzyl alcohol (1X) and the

p— - '



Schene B (1), R5 and R6 formcyclic system Referring

to Schene B, al dehydes of formula (XIV) or (XV) may be
WO eacioertosM t h conpounds in which RS and R6 ar ep¢’BKSI05/024711

together with the nethyl ene group shown to forma 5-9

menber ed heterocycl oal kyl or cycl oal kyl noiety. The

nmet hyl ene group becones the carbon of attachnment for

the ring systemin the products of Formula (l). The

reaction is perfornmed in the presence of a suitable

bas¢Pgug BS@,%@&H&IB%J’AM@?% @bﬁv&fteﬁgg?@)‘@i%;‘ hdhfage'glodessor

sol vent "such as acetonitrile or wa and at

terrggg%gge&,nft{dmﬁamwo_r oom tenperature to about 100
OC. By follow ng the above schenes, with routine

2! SRR gkl BRI EORDAS TR ASRIGREL s
oo UL LEEL 035 R Sa300312E b cotunn

0XO0-1 ndan

e AS0RRE Y ek fld pHABCABH e RO0ARA'SSHpI€and hold

Zngﬁk)léﬁfyg%;Z ésctz gh%e?ﬂﬁ'{ﬁr{t]e%%ﬁ&glsdff? ﬁlﬁ%ﬁ%‘i a.ild second panels 312a,
, S;rgh%dr 0- pyrazol -4-yli denenet hyl ) - phenoxy] -2-trifluo
ro | benzonitrile; 4-[4-(1

, 3-Di -1 -2-ylid hyl ) - 2- net h, - pheng -2-
B U AT S
4-{4-[ 2- (5: Ami no- 4- - 1-phenyl -1 H | - o
R A S a0 PO L NS0 et

hyl - benzoi.¢c aci d. met hyl ester; ) ) )

4- [ 49‘@@%%@2%%9&@@@&2 andxiriyer $4fe nEaghypixeb3dgdnithe
oxy-phenoxy] - 2-trifluoronethyl-benzoic acid nethyl

est @ftivaed Zoyioutputy itseeseinYes apdpixel signads Myigionto a

2- met hoxy- phenoxy] - 3-ni tro-benzoi c acid nethyl ester;

4- [ gonespiding pisel @xsput line 332 (at appropriate separate reset and
phenyl - 2-t hi oxo-i m dazol i di n-4-ylidenenet hyl ) - phenoxy]

- 2- pxel reastatstagesbenzoni tri | e;

2-[4-(2-Chl oro-4-fluoro-benzyl oxy) - benzyl i dene] -i ndan-

1 , 3- d8#d; Ugder the control of the control circuit 370, row lines RLb
Cycl ohexyl - 5-[ 3- net hoxy-4-(2-nitro-4-trifluoromethyl-p
henosyediech y4 roerod pixel$ 82 inl theisneork] pankl3iab are selectively
2-[ 3- Met hoxy-4-(2-nitro-4-trifl uoromethyl - phenoxy) -
benaygtivated bjy-thalsectind mov dechider nkd drsver340bndach pixel 320 in
4-[ 4- (2- Cyano- 3- oxo- 3- phenyl pr openyl) -

2- mehédraotirapétt rox pltButsiitsresdihg pared poied SRV ;e ohed a
The foll ow ng specific exanples are provided to

f ur comespdridiag ipited oulysut IMee3B0i (ahapropiiake Separ @ rebdt and
In obtaining the characterization data described in

t he piechigdRfutlselgew). the fol l owing anal ytical protocols
were followed as indicated. Protocol -for Preparative
Rever 004 RMBsecdtittia 4t sie ah@)hdld eireuivead, &alieE) holds and
Waters Xterra G1 8, 5 nmrn, 19x50 mm Fl ow rate: 30

L/ Sufpusteahk aftiplifier 380, i ixel si :

(acet gpni tri el water ,erO. 1%?%%@“:%%5“% Slgr.l%lsr\nlshg %r%n the

acetipdtiganel $125% ' Geri i
ac etlo n i}{ rile F%%ot (%\{g{e %?g@dkléﬁ%l?g{gl\)/ é gg g%c_r%egs%lsove with respect

b e g Yot KR oRbe Tl i
& ady Enre s ean AN EER IR B TN AP Hrer

acid) 1) 0.0 min O0.1% acetonitrile/99.9% water 2) 8.0
mn 100% acetonitrile Mass s&gctra wer e obtained on a
Fi nni gan AQA using el ectrosprdy ionization (ESI) in

ei ther positive or negative nodes as indicated. NWR
spectra were obtai ned on a Varian nodel VXR-300S (300
MHz) spectrometer. The format of the 1H NVMR data bel ow
is: chemcal shift in ppmdown field of the
tetranet hyl silane reference (nmultiplicity, coupling

T T e o - o o o "



Anhydr ous ammoni um acetate (0.16 g, 2.0 mml) was
added to a solution of 3-
WOrRdobox96él- (2-nitro-4-trifl uoronet hyl - phenoxy) benpsiodsbe4711
yde (0.51 g, 1.5 nmol) (Preparation (a)), and
5-am no- 4- cyano- 1- phenyl - 3- pyrazol eacetonitrile (0.40
g, 1.8 mmol) in 10 nL anhydrous toluene at rt and the
m xture was slowy heated to 90 OC. After stirring
overni ght at 90 0C, the mixture was cooled to rt,

BRI ot
scasgny S P o B R loge o

et handPEENEREE BAG am of AICMOR atirger 41 cipbistad

a colorless salid (0.52 689 : 3.82

(s, agpgr agcequlbyetgan r exg roroem’_iiqxé\@epCD?t}cqijfpyon The
7.52 (m 5H), 770(m3H) d, 1H), 9101(

1H) illugixated fryager 440 pses@ trnlﬁue wa@s%anrimlp]e 1Brg to

The conpounds of Exanples 2-6 were prepared in a
manABPIoVeTPwrproeessing time sadifrarde rate myxidheitdngreasingplumn
2.

5- Ainquitsy famplexity-and areg 2ised + The dllustidted imagent 4ilusehe dual
noxy) - phenyl ] - vi nyl } - 1- phenyl -

1H panak atrey 412 zobsistingiof e firkt paviel ¢CRCAB] a:se@ralpdrml 412b,
s, 2H), 7.18 (d, 2H), 7.24 (d, 1H), 7.48 (m 3H), 7.67

(m a2id)separt6 dedicatdd) row d@8oders afidhdriver844Qad 440iH)o operate the
9.10 (s, 1H). LCVMS (ESI): RT 1.99 min, purity 100%

[ M+ Idan®lslin.a XAt thaB alldwhpixed ré&addirt @ndrldmhIeadout to be

gt hoxy-4-(4-nitro-3-trifluoronethyl - phenoxy) - phenyl ] -

vi nyipelidedohenyl - 1 H-pyrazol e-4-carbonitrile. 1H NVR

( 3) : 3.86 (s, 3H), 4.72 (br s, 2H), 7.06 (m 1H),
7.22 (pbo43Hrhe NldSratel irhkfer 410%s @riontihed h&Rdé@bw/column
1H, 7.97 (m 2H). LCVs (ESI): RT 2.06 mn, purity
100%ixé1VeddodtatchiteeNd duch. as one of the architectures disclosed in

5- Ami no- 3-{1-cyano- 2-[ 4- (4-cyano-3-trifl uoronethyl - phe

NOX\alpplcAREN QY. TOMENYIH0-and Th/Y21, 191 QE@%élgﬁed to Micron
H pyrazol e-4-carbonitrile. 1H NI\/R(CDCIS .88 (s,

3
(g‘) 'Iie‘&bhﬁgl . 7 Irgn tﬂl?'}l_isscfos.g?es(déflwﬂigl,ar% h%% cé{@orat@d%%

106 (%@f@renge lﬁsﬂzléﬁ eg)%z"r;\al\% LI%S ﬁ%}\egﬁ)o?m%p&él@ 4204/40bY in a

cy%q, and dvBhe L,l)s 48pé ylb?d n uR{‘&i}XJ:e 5o share

H pyrazol e- 4- car onlt e. IH NVR

ZH) rfg_ﬁl&%&geéx %g)suﬁlzbﬂ?a]t_}ﬁgg %331 agi&)@ig% fs%ﬁge (é%put to

é ﬁ%%&giﬁxby%f rg[ﬁ%i_mnée‘gﬁzoxy p&ﬂi&u%to improve fill factor
oY R BB%:‘%‘}ZJO@ %Ocl %yfﬁé %gg%cg PSR 13PNt des & column

7 755at%’1e %@%ﬁ,&' §§°‘E% 44§ Fﬁnn%g\%z (%él%‘xg ﬁf‘(fﬁ b@“@ﬁ 432 by

D lteort 1 M iteotardaasd requirad taupashet Hyt haignals

G T M i SN SA

rret RBpyoRtipte. Gty avithinthe golyman samplraanbaoiisdrssitry 4h2.
yde (0.34 g, 1.0 mml) and 2-amni not hi azol -4-one (0. 14
g, 1.2 nmol) in 10 nL ethanol at rt. The reaction

m xture was stirred overnightldit reflux and then

cooled to rt. The reaction m xture was concentr at ed

and a few nL of water was added with trituration. The
precipitate was collected by filtration, washed with
col d water and then resuspended in Et20 with

tr| tur at| on. The pal e yeI I ow pr oduct was coI I ect ed by
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di one. A m xture of

3-nmet hoxy-4-(2-nitro-4-trifluoronethyl - phenoxy) benzal d
we@bywd®1(206 34 g, 1.0 mol ), 2, 4-thiazolidi nedi oper/(82008/024711

g, 1.2 mmol) and sodium acetate (0.20 g, 2.5 nmol) in

10 mL acetonitrile was heated to 100 OC. After

stirring for 45 mnutes them xture was cooled to rt.

Water (10 ml ) was added and the m xture was heated to

75 C. After stirring for 10 min the m xture was cool ed

to rIhe Ig&f‘@l@é’l%b th Q6N bolwan Héddder ad4 arddwas hed

W th wate The crude product was di ssol ved in

ac e@eg lngx‘ngbl%{éﬂxa aRhIARR FPO) A56 hn Jﬁmbgrteidlgﬂa xghk}erter

3 ZAW 4%‘% S ipRg50 proes el BHEQ dfkuct bl 46, 51
(s  T0Bdaf Pe &dflumn 7p§%“?%§§}§e'?m%%ﬁ‘§?éﬁe#%@ address
D ot 5Bl I BBBL 63 f}hiﬁ? rf@?ﬁ%@&&%&@”ﬁ |
oo asteti i Gehba pintl 4ok SHATRF e RAS b dients
a1y of Higvebtion, (e %‘%ﬂ?%fnpi 43d @del%ﬂ(c%érry 2240 bas

' t 949
m[éegg{age b B S AR5 et ony

- pheno r|fluororre | benzonitrile. NVR
(DI\/BO @dgb ﬂq§10¥ exepnirgl Cmnt 475,3@%%&%6\
7.52 09 ( LCVS (ESI):
RT foeee%feﬁ to wm«ftcgf IFQ{‘)@)@’_% Irs 1422a are

13. 5- Chl or o- 5- net hoxy- 4- ( 2- n|tro4tr|fluororrethyl
pheﬁéi@f?y%‘é‘r@fyl"ﬁ’@dr@ﬂ thetfﬁﬁbw dgrerterand. drivered4 aHEmrzpalr of
(DVMSO-de): 3.84 (s, 3H), 7.06 (d, 1H), 746&’&& _
7. 7pixels 41% 4260 gstherpctivayed r@wsgu(mlts itpiyeset ¥y arekpixel
RT 1.86 mn, purity 95% did not ionize. EXAVPLE 14.
5- [ AgERINVsigento ardorresppodiaE pixelpunuk ine B3 (Atlappeepiiate
t hi azolidine-2,4-dione. 1H NWVR (CDCI3) : 7.12 (m 3H)
7. 4Sepagatergset a?nctpv(ei:, reagigpt staged). (Raw likps Rga:_co(tdectgﬁl)to the
LCVMS (ESI): RT 1.67 min, purity 100% [ M-CH3CN+1] 452.
EXANMEdeenbrow of pixels 420c, 420d in the first panel 412a are selectively
4-[4- (2, 4- D oxo-thiazolidin-5-ylidenenethyl)-2-net hoxy
- phextixgfed Dbyt theffirstorcovrdetyd dvemzodivercidfa nEatly pamrsif grixels
1H NVR (CDCI1 3) : 3.86 (s, 3H), 3.93 (s, 3H), 7.05 (m
1H) ,420c, U28d( im th8ldrtivated 2dfatentidw alko@Ritputs ibdHeset Pdpand
(ESI) RT 1.65 mn, purity 95% [2M1] 907.

5- [ pikel-shftdloVy;; ow)rdspmdhgqgnelj outpuahné 482 (- 2, 4
-di one. 1H NMR ( 3) : 3.76 (s, 6.92 (m 6H),
7. 3appiv ﬂh‘l)e,slc\eﬁaﬁ%e f@etéﬁrﬁgde@&c{oﬁ%ha?e Bl 1.59 mn,
purity 97% [ MCH3CN+1] 369. EXAWPLE 1
{5-[3- M@KB}JSﬂm‘Par()Q udidef ehetedritidllof Bhe BE Ryl aﬂﬁeﬂmybmb ines
nzyl i dene] -2, 4-di'oxot hi azolidin- 3-yl}-acetic acid
gtl_;‘yRIZ?@dsrﬁEecteHch_)D%v(’ @pgx%)s 42}3)& @ﬁ)b(lh thg’ Eaeon%l }g*cﬁ\e(l 412b are

v w i
(m s@l&n gly th(fQﬂed]B')gmmre]: segcinrcl( t&;/ Jltfg%:)@/g&[ﬁdl?ﬂvellﬁ()b Each

4- L fﬁi}ﬁaﬂg ;(%O% rﬁZgg b thde achvatefd oW g#é?lﬁts 1Ss rsset Vrﬁb
BB o g I

7.28 (m 1H), 7.43 (d, 1H), 7.50 (d, 1H), 7.85 (s,

1H), 8.32 (m 1H), 8.52 (d, ]1}2—% LCVMS (ESI): RT 1.61
mn, purity 99% did not ioni"Ze. EXAMPLE 19.

3-Butyl -5-[3-nmet hoxy-4-(2-nitro-4-trifl uoronethyl-phen
oxy) - benzyl i dene] -t hi azol i di ne- 2, 4-di one. 1H NVR
(DMSO-C6): 0.98 (t, 3H, 1.38 (m 2H), 1.68 (m 2H),
3.80 (m 5H), 6.93 (d, 1H), 7.21 (m 3H), 7.70 (m
1H), 7.87 (s, 1H), 8.27 (d, 1H). LCIVS(ESI) RT 2.06

A PN INN 7 I L - = T AR BN ™ ™~/



1.78 min, purity 100% [2M1] 663. EXAMPLE 22.

2-[3-Met hoxy-4-(2-nitro-4-trifluoronethyl - phenoxy) - ben
waybncaerzed - mal ononi tril e. Am”mmoni um acet at e (0. 0BCT/gS2005/024711

nmol ) was added to a sol ution of 3-nethoxy-4-(2-

nitro-4-trifluoronethyl -phenoxy)benzal dehyde (0.34 g,

1.0 mmol ) and mal ononitrile (0.080 g, 1.2 mmol) in dry

toluene (10 nmL) at rt. After stirring for 16 h, the

m xture was filtered through dlatonaceous earth

msHp%?o ik s&ﬁh%gg?esgfﬁlﬁg)&ﬁ aélro gtagggb 16d i es RLb
§3|nf§%$§?§g RO OR SRR AT M e B3k 20
(s d%%‘%g BLSEY g Sudaled By top Scpric iy ASConlr el drier 4408 gEach

(m 8 30 (ESI RT 1.73 mn, puri
100% foP‘ﬁB]ts é@ﬁ.‘é@g infice 6%%9&)1 aélasﬁntes@aﬁglsewmuﬁné

24 wer n a panner simlar to that described

in Eﬁ ret pggg}wggglsjfﬂg onto a corresponding pixel output line
2- Benzenesulfonyl 3- [ 3- net hoxy- 4- ( 2- nltro 4-trifluorom

et hy#32 ;ﬁﬁfé}m Prlskeewa{ate a%ﬁeym“wl readoutistagrs). CDCI 3)

;3. 84(% 96 (d, 1H), 7.20 (d, 1H), 7.50 (m

1H), 47) Tihe Qcﬂ}muvsampl(emndshgld ccuit 417 sammples dhaids and

(s, 1H), 8.28 (d, 1H . LCMS (ESI RT 1.98 min, purity
1oo%utPM§}-Qqhem12pllfB(mapL@ezaset rst and pixel 51gnals VSlg from the
2- Cyano- 3- ES met hoxy-4-(2-nitro-4-trifluoronethyl - phen
oxy Yirpheansl #12acand ﬂoe secpod pahgl 412btie thd pipdliRed GG

1.44 (t, J =7.2 Hz, 3H), 3.86 (s, 3H), 4.42 (q, 2H),

6. 9ﬁe§ct,1beﬁ—abovk Wﬂ:h(relspert—pq FIG.%2 A diffeléblﬁalkig'ﬂal ((V}st'vsig) is
1H), 7.88 (d, 1H), 8.23 (s, 1H), 8.29 (d, 1H . LCM

( ESI@rodRa’edlbﬁ theamplifier 4150}/ THEOAffefdvitid? 6lgndbib. digBIbY the

3 [ anhkightongigital Sorietrten 4851 Thé bnslogretdigitaldeenexy 4561€
nyl ] -2-thi ophen-2-ylacrylonitrile. To a solution of
3~maupphiys the(dgitidedpideltsigridlsiay trdirage pRbasssydoe ntatd
ehyde (0.1 5 g, 0.44 m’ml% and

t hi d@hﬁmazh taldage erougmﬂ e (0.047 nL, 0.44 mmol) in
absol ute et anol % m) at 0 OC was added 50% KOH

(0. 2 niop48]Thehaild be Rotedthat Qb1 PRICERENE 6f fHe hpﬁsa@ls in the
stirred for 30 min. After addition of water the solid

pr odwel pwad dridyseitele irfRRGE®S pabbérz@me%dﬂ&arg effken the

ylelded a colorless crystalline product (0.0

isz/?,ﬁan%léb fwfg cgé%l@f;! a'%e%rgpac(ss&du%% dl&oaﬁnilﬂ'z bk\%gﬂ tHe

8.2
| T, e 4L T Bl ey e

g( Z%Ir ie'é %@é&%@ﬂlﬁﬂg@b@%&%ﬁaltﬁlé@ﬁ% i8 8SAAREY usBd for power

or orret ﬁhy@Ig leﬂlﬁ k: h?}ggggolf%%enr} ?&&f Og htflrglg Hﬁ}ﬁggtlsfhlolé"
( CD&"‘Z% 11%%)5%5é§%‘e%"56 757( 5 ( rlnm 1H?7, A (350 1),
3u?. {310 Q@J’The[ RicefcRre ko U ey Bendricot redtteing the

It trifl t.hyl - ph h
nyI ji; %/F ?’PZW% éwﬁqecgé%/ Bﬁ‘fr”’lt‘flfq%gtrso y enoxi)a Dt

3. 8?'3%9r§§x%_psx‘eaggb1t hx%xe%o%)?aﬁngztgftﬁe %aiied'omidscoc@r@alcqln
8.28 (d, 1H), 8.68 (dd, 1H, 8.96 (m 1H). LCMS
(ESI) RT 1.61 min, purity 98% [ MCH3CN+I] 483.
EXAVPLE 28. 15
2- Benzoyl - 3-[ 3-met hoxy-4-(2-nitro-4-trifluoronethyl-ph
enoxy) - phenyl ] -acrylonitrile. Triethylamne (0.1 nlL)
was added to a solution of 3-nmethoxy-4-(2-nitro-4-
trifluoronethyl - phenoxy) benzal dehyde (0.1 5 g, O0.44
nnDI) and 3 0X0- 3- phenylproplonltrlle (O 064 9, O 44

o o . o, o



nitro-4-trifluoronethyl -phenoxy)benzal dehyde (0. 15 g,
0.44 mmol) and 5-net hyl -2~
wohemyh728¢ 4- di hydr o- pyrazol - 3-one (0.077 g, O.#dTwsmlo}/024711
in dry acetonitrile (2 nmL) at rt. After stirring for 6
h, the m xture was filtered through di at omaceous
earth, washing with EtOAc (2 X 10 nL). The conbi ned
filtrate was concentrated. The residue was dil uted
with Et OAc, washed with brine, dried and concentr at ed.

Tr i tdtivdrs 0in be fade! theshewdnehe task that pipehied pie2k&dout id
yell ow solid, which was filtered and dried under

fedltﬁﬂdie@fr@é%%&]tﬁﬁbcﬂ 6 g, 75%. 1H NWR (CDCI3) : 2.39
(s, 3H), 3.94 (s, 3H), 6.98 (d, 1H), 7.21 (m 2H),
7.36

; H) éR)OSQI('Qt shéuftfbé H']!ip?e@a’tecy {8 tlQéEinCNV’éH)(Jgrsll%)agﬁﬁqﬁli many

patié] b&Mxéﬁ‘é%oﬁm ig (?( to%%qﬂﬁﬁéw o §hu§§g§§éli%ﬁnstrucnon.

pre ared In manner simlar to t descri

o T KL P Ts Bt ththe ipvention con comprise 2.3, 4, 05 morg
LR as MBS atd it afpRfon ARMR s regyired is
11y tnpbhachanel be ivlh b s ovin 3o diood b and el the pfumn /11
4 ﬁbﬁ%%%‘%?d ool iFoy bePrfigyrsshin dRArelsbR aRpsisgen

zyI eﬂ%ﬁ‘ henyl 4H soxazol - 5-one. 1H NMR (CDCl 3) :
OVE:-0 (d, 1H), 7.17 (d, 1H), 7.58 (m 7H)),

7 74 .80 (d, 1H). LCVs (ESI

RT 1. g@%@‘%?ﬁ@%@&eﬁ% mﬁi]a (rpical pronce Systemn madified to
2- [ 3- Net.hoxy- -g itro-4-trifluoronethyl-phenoxy)-ben

z

yI[ ileHgs aPHHE‘I&rlg 3%‘”8‘? 308 construgked Wg:}ance avigan s

7.0 , 7.23.(d,. 1H), 7.74

ef%b%slxeﬁ\' OHﬁ)e mge@@mwe mageaszﬂ@ @130 45%&%@@@ above).
( RT 1.99 mn, purity 97% [M1] 470. EXAMPLE
34, h@%@&@@@afzﬁ% oyskgm P80 Ie exerplant ehesyspemdiasinggigital
benzyl i dene] 3- hen | - 2-thi oxoi m dazol i di n- 4-one. 1H
NIVR Qoo tGPu gsiqlénagm)ensw deviges, Withoutrb@ing (lianiting,
1H), 7.39 (m 3H), 7.54 (m 5H), 7.98 (m 1H), 8.47
(d, surh a sysiem cqd)inclrte 2 OMpHtar syatetns garg@g,sykidad, scanner,
516. EXAMPLE 35. 4- £4 (1
, 3- Dhastine Misiom, XehidemardgationVideo pbohe)syrypdidamesys®@m auto
itro-benzoic acid nethyl ester. 1H NVR (DMSO-d 6) :
3. sgow systémm, starli@agker system, motibn detedtidn systé, insage
1H), 02 (m 4H), 8.16 (m 2H), 8.55 (d, 1H), 8.75
(d, st&b}llzaLt@mSy(sm,)andﬁam cdinpressiomsystem. 99%
[ MFCH3CN+1] 501 . EXAMPLE 36.
3- Et hyl0052] Systeni96Qyfot ek @mpid 4 carfeta sylstarmy gumetdll) c I\/Rpﬂses a
oxy) - benzyl i dene] - 2- t hi oxot h| azolidin- 4-one. 1H N
( CDGkprat prhe8@ig uni3ITPU3 988 stish a8 B)micfopidcbsbor, bt
6.95 (d, 1H), 7.12 (d, 1H), 7.18 (m 1H), 7.24 (d,
1H) corhnddnicates 24th af; uﬁut(((ﬂltp%‘&/Ot@@cé B8 dveribds 951,
mn, purity 99% [M-1l] 485
37. Irladi@d L0008 éﬂsé koRnauiiessy k«ﬁﬂwhe?cm%Qwepﬁ{ézaﬂs 904.

i dene] -t hi azol i di ne-2, 4-di one. Step A. A solution of

di etripgl r@é‘é%%lﬁbé dop
THF ( ) vvagséga 3?51@26(23\}{% H?%ugeésl%ﬁﬂuu olﬁéco% pﬂ%% r%’
AERA d
2- cﬁllzg% %O?Igﬁor obér}]c%%fé‘girﬁé%ﬂaﬂlng %(%yé]l Eﬁo&gfﬂ%ﬂl n
THF (15 m ) at O OC under argon. After the addi tion
was conplete, the mxture wag , slowy warnmed to rt and
stirred for 16 h. The m xtur&%as concentrated and the
residue purified by flash chromatography. Elution with-
10% acetone in CH2C yi el ded
4- (2-chl oro-4-fl uorobenzyl oxy)- 3-nethoxy-benzal dehyde
as colorless solid. Step B. A mixture of al dehyde from
Step A (0.70 g, 2 3 mml) 2,4- th| aZO|IdI ned| one (0 27

T




1H). LCVS (ESI): RT 1.58 min, purity 99% [ MCH3CN+1]
383.
wQ@2¢06/0{R96| uor o- benzyl oxy) - 3- met hoxy- benzyl i derej/usTvdnoR4711
-1 ,3-dione. 1H NWR (DVMSO-de): 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). LCVs (ESI): RT 1.72 mn, purity
100% [Mm+1] 389. Biological Data: The |igand binding
domai n of ERR-a (aa 183-424) was subcloned in frane

ith the N- i | Hi | h i
o1t SdeSr e colluh R Rt e CPIPANP RS, GATATS0R. The
DE3+) fol i i nduct i i t 100 MM | PTG at ;16 O
o Tohgina AR e BGY b Bbiaéd yitte PROCCETOR, Siptias hPU.
_an_d l. 'Seld'i n,20 MM Tris pH 7.5, 500 NaCl, 5 nM
i m SIBTEYPEPSRSENTo PT NPFIGPERALESSIT M} o ithgrt menpory
)

(-EDTA) and 2.mM b-ME. Insoluble nmaterj al s renoyved
by SEWREE PRGHNGIR Inkegriedghcyit T PRR iﬂgﬁfentgﬁm thandie
honogenate was applied on a N -NTA colum and after
appPyPeR§S@n i m dazol e gradi ent the protein was el uted.
The protein was further purified on size exclusion

chr onel0883lals shouls keappresiatas thas pthws emhodisenymobthe

j udged by SDSPAGE chromat ogr aphy. Bi nding affinities of
conpovardoniachides o anethad of Fabrinatingthe imagiaigrdavieds@10, 310,
I i gand bi ndi ng domai n of ERR-a using Ther nmoFl uor (r)

t ec 40 ilbypirateSinPEiEn 15, Kioands§.0Bor; exanplediniésheRateanplaiyo.
6, 036, 920, and Journal of Bi onol ecul ar Screening 6

(6) enttiRlimepys MethotUd)inteksstayg ph aneginglevigr epapreeshy
di spensing 2 m _ of a protein-dye solution and 2 nm _
of tfaleri¢atistg aroaqray ofipixelsin3ddeasetwo pantls.andfabricating a
conditions used in the screen were: 0.1 ng/nL ERR-a,
25 mdaddartpivestheuplddifof the paheb the'réadod06iradit Nagbling 0%
gl ycerol, 16 mM ANS, 2% DVSO and the fi nal A
congépéliraid readohit bethe paeeound was 100 mM Finally 1
m _of mneral oil was dispensed on top to prevent

evapor @ob4Thi!prétesded antli dBvided ideveritiud alisiesfistrattPreferred

ThermoFl uor (r) is an HTS assay that neasures protein

unf ghethods BAd epipiehl ddHedsasterRavL e eGld Bhusid W?roduced.
denatured formof the protein.” The reporter for the

Pr Ot[RletibdRt AledériStiGY 8Rd drwir}® iRAMrAteREY@hleits, which
sensitive dye ANS that is incorporated in the

SCI @@hieRd tHé‘BBj%_Ets, @dﬁir@g a%dtédl}aﬁ@ége%w Ehé gﬁ‘é%ntt iR%ention.
384-wel| plate is heated at a ranping rate of 1 &'mn

and ghget e itBhot i S @aPihd PRsPrhebitidb Gicrtlgrlﬁﬂited to
at 1°'0Cinfervals by measuring fiuorescence changés

det 1 : : [ e

det gl Sgo%é‘ gg&d{%}ea q%qﬂﬁéﬂ‘itreﬁ en%(ﬂilﬂ{e%%.t gﬁg?ﬁ%ﬁﬁﬂéahom |

I ntegrate melting curve IS genera

1 535 R A e Wiy b OLAE BRL 0

and WG BRI scoR B it AP ag iallne SO B Einilctea
W th a c{%acgeeri st ctlmel‘ti ng tenperature, Tm of 52.1
0C. Pﬁ?{% e ?(%ﬁ?‘feﬂ &0 from the screen by neasuri ng

™ or oot s et piey SR e e Peirro gt g LAers

i nt cco t the oligoneric state of ERR-a, which
i s iﬁgﬁﬁéﬁqéﬂégﬁ?dégﬁﬁfﬁ%t of a single ligand (Lf) can
i nteract per nonomer subunit with equal affinity. The
melting curve for such a systemis described by the
followng three equilibria: The first equilibrium
descri bes the denaturation of ERR-a dinmers; the second
equi | i brium describes the did$ociation of the first
ligand fromthe single |igandoccupi ed ERR- a dinners
(N2L); and the third equilibriumdescribes the

di ssoci ation of the second ligand fromthe fully
occupi ed ERR-a dinmers (N2L2) . Follow ng the
derivations of Brandts and Lin (Biochemstry, 29,

NN PN A NN\ o o .. N



T= 325.25 Kis the nelting tenperature of the protein

in the absence of ligand zICp = 5 kcal/nol-K is the
webawge72ven heat capacity for the unfol ding of Po&EUS2005/024711

protein in the absence of the ligand P = 4 nMis the

total protein concentration determ ned by experinental

design Lt = 100 nMis the total ligand concentration

deternm ned by experinental design DH b / = -5

kcal /nmol is based on reasonable estimates from

i t &r at Hndmaging deviee coMPFisig:c treat nent of the data

the follow ng assunptions were nmade: i) the snal

ligand inter cts only with the fol ded,state of the

pr ot ATTRY 5>fa PHels e %ﬂg lartearrde%f—‘@?%rl peaels; ¢ach paggl being

unf ol di n rqotein rea a two-state process and

iv) i deag METEg AR P gtyg éO‘b’éPHS Cﬁgjé'an%)spem fic

activity for protein and ligands is equal to 1) . A

comm RPN HPAR Gireeba R ey PR BRI bR on

2.01 . The results are shown in Table 1 be|OMI A cel

]?Sﬁ i?‘ir s{)eﬁBf?& Y6y Ad¥r wﬁhé%leé"tﬁ%@ Godig of $519r i Pgﬁel said

response o hrts ran

wer e per (osihl ddohlEidRtecolblshdi m%ﬂeaafb%@péaﬁ%ly and
i n DVEM suppl emented in gl utam ne % FBS

Cot r ansf ﬁfdépw@eﬁﬁ?ﬂacﬁﬁa@frowslwmae& Eir§tARA deBbnd panels;
plasm d and 4 ng of each pBIND-Gal 4- ERR-a and

pPpACT- SRC2 plasm ds per T-75 flask were done using

Li pofsaatpdeand hadd pircuitanedraettedeoshe bslunued ofcthe first and
Twenty-four hours post-transfection, the cells were
seeded i se@hdypdnielplaatdes at density of 50,000 cells

per well in assay nedia (DVEM phenol free, 5% charcoa
stripped FBS). The cells were allowed to adhere to the
bot t cﬁﬁqirmwém@érer sonngsprcia said sample argheld circuitry, said

h
e ot S ol B e i o
24 hours of rea t c IIs Wer, ed an
treated Wi mﬁ%”gl%rfgﬁ% 0§§,§h #aérwdd panels
Luci f erase ;ac |v it sing,a |l un nescence
olat e r oandcotunin éedS %?@?%sﬁﬁw%}%areﬁgrﬁa ‘Reni | | a
| uci ferase act|V|ty Data were fitted using

subpout gﬁsaeeﬁelaf%ﬁha%webgnow Pg g(el a@eafcﬁeswagolr%&zed

values own Inthet he Avera

three in adnE QEESUBQF

t est ed. g#gt%ﬁﬂﬁl Kd&gﬁéﬁ dﬁc%%ﬁg ‘IF ggr%d%n%%r I d“Ass g respective

Resul t sDidfkpitAdel. P! XEL READOUT | N AN | MAGER FIELD OF

THE | NVENTI'ON [ 0001] The invention relates generally

to i magi ng devices and nore particularly to dual pane

pi X8l r ¥hddeticeof @imbflirdgerdeipisinSAGKGRGUND! ir08glexers

A CMOS inmager circuit includes a focal plane array of

pi xel celbsnedcted betneendthetdutpaielihes danacdaid sampde and hold

phot osensor, for exanple, a photogate, photoconductor

or a phoCUGﬂ@Q@ overlying a substrate for accumulating

phot o- generated charge in the underlying portion of

the substrate, Each pixel cell has _a_readout circuit

t hatt | néhedexicgot |Cl=@a1§\t1 arhesgniaid ppelginegach GPW are organized

transistor forned in the subftrat and a charg

st or age F%tﬁl Rs¥rss 835heiorip A PReElssinss r%r%we%ﬁﬁ@era&ri yith a pair
The charge st.ora

th te out . t

Fegi on il PR PYiatad Ty A it rr@ gif Figiify ahd a
Each | ect

vt oo s temeslva Bl i MsosRBRbofing char oo <

fromthe photosensor to the dorage region and one
device, also typically a transistor, for resetting the
storage region to a predeterm ned charge | evel prior
to charge transference. [0003] In a CMOS i mager, the
active elements of a pixel cell performthe necessary
functrons of (1) photon to charge conversron (2)

S .=



programmabl e gain anplifier (PGA) 50, an

anal og-to-digital converter (ADC) 55, an inmage
w@r@cesros 60 and a control circuit 70. [0006]ptidsz005/024711

the control of the control circuit 70, row lines RL

connected to a row of pixels 20 are selectively

activated by the row decoder and driver 40. Each pixe

20 in the activated row outputs sequentially a reset

Vr s - and pixel signal Vs jg, not necessarily in that

ordéx, dhesderiseraskimdt fugtharcomprising e pliveditg of nudtiplexers

col um sanpl e andhold circuit 42 sanp]es, holds and

then out [saRBeqte@ belwean the outpublinesangdsaid sympleand hold

to the anplifier 50 as sel ected by the colum decoder

44. A di f4EHEREi al signal (Vr s t-Vs ig) is produced

by the anplifier 50. The differential signal is

D e
i xel si ls Lo the.i 60 ich f

o tar PREGESBIbHN SBRG A CRERT Sy it pabgiee |
ot iy ot ey Pg IRl R8P BRI V"o

sequentially) readout fromthe sanple and hold circuit

42 for fipeldesiceRIFRESSS 3&éeerr€ii&‘1a pe Y dE'&chHéS rlggﬁﬁ@ 3Bond

of the pixel readout an um reado

i 11 ust r at@dréfRed tdsaid saiplCand REIBARRI, HREBdbRd aldrbRes
processing time tr is equal to tp+ tcr , where tp is

the tine cbﬂ‘elépc&dﬁh? tb kelureseivithin Said sedshdprrél. si gnal s
Vs | fromthe pixel 20 and tc r is the colum readout

time (i.e., total time to readout each colum in a

serifal hacevice ofrlaimelyevheseinr sai stomee sighlks domvieriseresét and
the tine required to readout an entire array) is
dependentpixgd signahefronvsaid ficgtssidmpcondipanels, 1t is
desirable to inprove an inmager's frane rate. If tpis

6 neecs_and t is 42.67 nmsecs (e.g., 2048 colums )
@8Nhz) ,T%P S\RVise sk skdmnly wherging Sfalcg pxels e (MQximagipg giixels.
Accordingly, there is a desire to decrease row

pr ssi,ng. tine so that an.imager's frame rate can be
i 0ve€qg§HWWW§ Y6 G PR & nvent i on provi des an

i mger with decreased row processing tine and inproved
franme; ' e [ s _of the

| nverieCaa pbtolpafia S ECEEh Hoh PRRAE TERA 28 indo's

pi xel s ( Ipl@rality BErdWRIRH cSlundys of pixels are split

into two panel’s) that are controll able by separate row
decoders. The dual panel architecture allows

pi pel fifdt fiafb fodi azeakraﬁﬁgwfovamf Sl G I%aﬁ’éﬂo ut

operations to inprove tThe inager's fra rate. The

dual panel architecture may use a standard pixe

conf i puorad ieeans forsdwivadng ehe Aawabfléfd sacsriibpate]ly @8d #ingt and
col um configuration. BRI EF DESCRI PTI ON OF THE

DRAW NGS sp@gtlijctiMating onemysi negpentictelyt dret iratdpantagtdss activhting
features of the invention will becone nore apparent

from t he reesavithio sdsbfirst phideacafd pamalpl ary enbodi ment s
provi ded below with reference to the acconpanyi ng
drawings in which: [0012] FIG 1 is_a_diagramof a

covos seRje and hedd oeaps gor sampling andihalding stgnads spm sedd first
operation qQf the FIG._ 1 jnager; [0014] FIG 3 is a
diagran1898§ﬁ6PH%PaQﬁki9 mager; [0015] FIG 4 is a

timng diagram of the operation of the FIG 3 inager
[0016] FIG 5 is a diagramof a CMOS i mager

constructed in accordance with an exenpl ary enbodi nment

of the invention; [0017] FIGI1% is an exenplary timng

di agram of the operation of the FIG 5 imager; [0018]

FIG 7 is a diagramof a CMOS i mager constructed in
accordance with another exenplary enbodi nent of the
invention;[0019] FIG 8 is a diagramof a CMOS i nmager
constructed in accordance wth yet another exenplary
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col um sanple and hold circuitry 142. The imager 110

al so includes a row decoder and driver 140, colum
wolemoden9d 44, readout progranmmabl e gai n anpl i f PeT/USTEN24711

150, an anal og-to-digital converter (ADC) 155, an

I mage processor 160 and a control circuit 170. [0023]

Under the control of the control .circuit 170, row

lines RL connected to a row of pixels 120a, 120b are

sel ectively an uentd al | yiactivat .
decodsana i iaing R AmuEshRIE moark bl shine)

in the actiyvated rg i t : pi xel
signal s V?dPEESﬂg6oﬁh§§%§%%ﬁgﬁ%%ﬁgﬁgﬁfgybg%¥%%g'Iine

132 (at appropriate separate reset and pixel readout

st ages)m.Jhe il ki r . r ;
el o TatRuRY of HALEIO] whifRastl ekt ool Rk B Brpanized
pi xel si gnals; , - Lik&t@uidkgQmd arlBedtive
the corr gg(te po%}%éfél.d P[a\g% 4]1J£It%gé%:{)él(§8r87%¥sanpl 2 and ho?d
circuit 3dgutgaEpl es, holds and then outputs the reset

Vr s and pi'xel signals Vs igto the anplifier 150 as
selected b y the decoder 144. A differential signa

(Vr12s tTNe 8elbigp of slaphdd faedhebyomipeisagd phiralityl@mulkipdexers
differential signal is digitized by the

anal og- t edhggdted betovoearthe outpi lirksendrsaid gampledirgl hald
converter 155 supplies the digitized pixel signals to

t he i mgengamscessor 160, which fornms a digital inmage

out put. [0025] Thus, every pair of pixels 120a, 120b
inarowis readout and input into the colum sanple |
and3nol dhedewigeof cleym 19, wherein saikb pixels| ineach soware grganized

tiall d f th I, d. hold, . .
Circur A2 B, FRAIYRRSF ObPUEBUE T BrS! A Ak ERpriaigh with a pair
tim di f th i xel t d ial .col
readodt 6 PR e abens Foy’ S Stre edonherufd At
b . | G.. 4, ' 1] troi
Conal o e lb MRk B PIGRERR T T2 1L
readout the reset Vr s and pixel signals Vs j fromthe

first pixel Aaim 1 ' ;

e ) PIRE s claim 80l M d FEARLGS frEpiplocers

120b, an@ohfeltell betbbert@eWltpliEBAQUNd §418 shinpfe and AR

time to readout each colum 1n a serial manner). If t

ais 6 NgREsMs. IS 6neecs and tc r is 42.67 nsecs (e.qg.,
2048 colums @8Miz), row processing tine tr is 54.67

nmsecs. [0026] Thus, even though fill factor has

i npr5veThetdesidears diocHy; svlragein said odntrdldingmaepars confprises a

(FIG 3) has increased, which has decreased the

i mager' s cohtmhrdecedenthet piivides bxstpddrassestotsaid sampleland

readout of the first and second pixels 120a, 120b,

f ol | owed ho}d chreuif aneams, thel finghaddregsnsiconigspandipg to colymns

desirable to inprove the inmager 110 such that it

mai nt ai nsvithin sah fisstaqaoel | factor, yet also has

i nproved row processing tinme and franme rate. [0027] To

ke the.i ‘s, 110 te. i tive to th
o s dertegee bt HEerhRl id POEREh sk dpories

DB e A Pl SOl BT SRUR i secone
S 10 RSO K RS oL

conplexity requires additional chip area, which is

undesi r ; ; ighi tectures al so contain
colﬁﬁn ggigrféﬁgég%ﬁ:circ ?%gg'mhich have st orage
capacitors at the anplifier gféput. I n operation,

after the signal is anplified; a subsequent

anal og-to-digital conversion step is perfornmed. During
the conversion, the sanple and hold circuits prior to
the gain circuits are avail able for readi ng out the
next row of pixels. Thus, pipelined pixel readout with
anal og- to-digital conversion is possible.

'Y . Y T N |



Mul ti pl exers 234 ensure that the Vr s , Vs ig signals
fromeach pixel 220a, 220b are sanpled and hel d by
wap@sopnb@te circuitry within the col um sanpl BCBOS2005/024711
hold circuitry 242. The imger 210 al so includes a
col um decoder 244, readout programmble gain
anplifier (PGY) 250, an anal ogto- digital converter
(ADC) 255, an immge processor 260 and a control
circuit 270.[0031] The col umm decoder 244 generates )
col urdt leastiFee penelsof piveale each paneldieingerganazss intea plurality
wth the first pane] 212a and the second panel 212b.
The col u@ﬁf%‘dﬁrénécﬁhﬂnhﬁla&dci rcuitry 242 al so has
separate controls for the first and second panels
212a, 212h. [0032] Under. the contrpl of. the_control
- ci rc A PIPEFBE L?%ﬂ%&*FH&‘éﬁ L] ttﬁa regglont,of fpye o?Plxels
pi xel s 220a %ﬁOb in the first panel 212a are
sel ect i v&IQM 5 Rf’é}egsd by the first row decoder and
driver 240a. Each pair of pixels 220a, 220b in the
actqgqvat ' . I Ir st and pixel
Si glr§al S%?grrol%é‘ésgg%g&éﬁxcégﬁ%é%%gdi ng pi xel output |ine
232 (at appropriate separate reset and pi xel readout
st ageshrocdii@riald | pl exer 234 ensures that the col um
sanpl e and hold circuitry 242 inputs the reset signal
Vi s -fromthe first pixel 220a, followed by the pixel
Si gnadn Msa iﬁgU@Oﬁbchﬁﬁfe'drt&tsaﬂi PeIcedsd? o ithAginRaddvice
The nmul ti pl exer 234 then ensures that the column
sanpl e ardmipaisthgi rcuitry 242 inputs the reset signal
Vr s fromthe second pixel 220b, foll owed by the pixel
signal Vs ig fromthe second pixel 220b of the pair.
[ 0033] Si ni | amhyarraynefarixelh eompmising first ansecamt parhels, each
circuit 270, row lines RLb connected to a row of
pi xel s 2peacl baog organired Bde epupditeiof pawp and eolumns,
sel ectively activated by the second row decoder and
driver 240b. Each pair, of pixels 220a, 220b in the
activated row? Hﬁb&%d??%der@@@{‘eﬁﬁé to thestowes Qfreatd figat panel,
, Vs g onto a correspondi ng pixel output [ine 232 (at

appropriate separate reset and pixel .readout stages).
The. mul ti pl exarcos it desedtisfngtied ig it b sepnd
hol d ci rcui . ey j . Ian

U s fromihsiftaet S bont oRPHERdsERtiEs b Bite

si gnal Vsg.d : t il ' : NenRRkdid 6

mul ti pl ei‘éér& gggéfmgﬁ 1&H§E%récgér%fﬁa%&%%ge ‘S%Y%er sa%pgolfief@teand
and hol d ggédrfeibdriels,242 i nputs the reset signal Vr st
fromthe second pixel 220b, followed by the pixel

signal Vs jg fromthe second pixel 220b of the pair.
[0034] The cokarmplsaidhelddatoialdofihé@bd to &f2eolumns of the
sanpl es, holds and outputs, to title anplifier 250,

t he reseffirdrargl decand panEB) aisd gnal s Vs ig fromthe

first panel 212a and the second panel 212b (descri bed
below with respect to FIG 6). A differential signal

(Vr S Vs ig) ksoproddecaddéryconnectadpbishidesan®yle anditeld
differential signal is digitized by the

anal og- t 6irauigiy spidcsinmntdacodesbeimgeontralled te addiags saitl

converter 255 suppljes the digitized pixel signals to

the i nagéalapg%%fggialdz@mmwise%htmt@@ rgadeutdromthg éirst and
out put. [0035] Referring to FI 6, an exanple of the

pi pel i ne%e??éﬁﬁﬂr{@“qflﬁwa‘%éﬂ: Htfhéeagﬁ%r)f storgrbignalsdre piRghned.

readout operations of the invention occur is now
expl ai ned. When the current row RONN) of pixels is
bei ng readout, the second panel's pixels are readout
first. Meanwhile, column readdut of the stored signals
fromthe first panel froma prior row RONN1) is
perfornmed. Once the second panel's pixel signals are
readout, the first panel's pixels for the current row
ROANN) are readout. At the sane tinme, colum readout
of the stored signals fromthe second panel fromthe

...... S~ Y AL



the i mager 310 uses the dual panel array 312,
respective row decoders and drivers 340a, 340b and
woe@eliweg, the imager 310 will have i nprovedPeDWS2005/024711
processing tinme and franme rate as illustrated in FIG
6. [0037] The illustrated i mager 310 al so includes a
columm sanple and hold circuit 342 connected to each
col um of pixels 320 by pixel output |ines 332.
"Ml tiplexers are not, required because each col um of

pi ¥&t s khe systemmirclaim Hiwhereinusaid pixgltioheach ropansy

line 332. The i er 310 al so, i nclydes a golum .

decoder  AGANIZRANDAPTE GEOAARARAY BaTe BAAPYT EpEAnd 2

350, an analog-to-%&gital converter (ADC) 355, an
SBEPulitme,

i mge pr &SWEEHYE control circuit 370. [0038]
The col um decoder 344 generates colum addresses to

3128 ot el B R B ot O Skl A plevers

312b. Th [ it

has. separ o pEATRR YRR thes it iehd Yo B Bpla
312a, 31§H &gg39] Under the control of the contro
circuit 78? row | i nes RLa connected to a row of

pi xel s 320 in the first panel 312a are-selectively

actajvat €He B%stbﬁﬁoff dlaisd 18, WhERE06EE pRids B el rodr D@

Each pixel 320 in the activated row outputs its reset

VI s t aodgaixed irtbPaddsseaéh hipof pixalsdAfarfaspasidiidigssociated
pi xel output [ine 332 (at appropriate separate reset

and pi xelwitleagairt ofypineje$n an [ad4¢Ont tdvdand isharesaaida@it dxfcuitry
the control circuit 370, row |lines RLb connected to a

row of piardlasrespective autputboemdthptesiss@i@ted gradr.
selectively activated by the second row decoder and
driver 340b. Each pixel 320 in the activated row )
outZBut sThe systeseef daim2h fertheneomprigngplyrality of myltiplexers
correspondi ng giﬁel out put |ine, 6 332 ( t,gppro riate

separ at e ‘PBRgAted Rgtwirerdihe qauppt fines; sp@ke andrheld

col umm sanglﬁﬂ?nd hold circuit 342, sanples, holds and

out puts, F6"t*He anplifier 350, the reset \r s and

pi xel signals Vs g fromthe first panel 312a and the

secpnd ' Vi | [ ect .
o, TRESyotP e iat TSGRt G SO BebSaRTED s it
by the amghiii . TP !

a gi 1 zoanhy hu g sERpIEAnd RORT Uity ThORRY atiresses
anal 0g- t QofleGhdriding 0 ¥6FikAs Mﬁgaelﬂr@gpm._ di gi ti zed
pi xel signals to the inmage processor 360, which forns

a digital inmage output. [0042] FIG 8 is a diagram of

a QOS Thagpsterhlél RS L3, ushadin shid@eRirdAdeeodérigroyRies
anot her exenpl ary enbodi nent of the invention. The

i |1 ust r asecbridhadydresges Qo ssielssampiniagdehaid rfrcgit) thieisecorand
pipelining to inprove row processing tinme and frane
rate w t laddressesec@asipoqding tmeoluimnsuvithin saedpdeexidtpanel.
and area used. The illustrated i mager 410 uses a dua
panel array 412, consisting of a first panel 412a and

a P8econdhpaygtervaigaing k) vsg@srraﬁaed gtred aigaaly eamnprise reset
decoders and .drivers 440a, 440b to operate the panels
in a nmanABH Rikghsignalypfienpsaid firptansbsacond adglsumm
readout to be pipelined. [0043] The illustrated inmger

41Q,_has conbi ned ,shared-yow col.ymm pi xel rea : .
o At o TR R JaDIE ehaitsaid Byl ppbSSLRIDS imaging
di scl ose .iq application nos. 10/721,190 and
10/ 721, 1 f§3%lso assigned to Mcron Technol ogy, Inc.,
the di scl osures of which are hereby incorporated by
reference in their entirety. 22hat is, two nei ghboring
pi xel s 420a, 420b in a row and two nei ghbori ng pixels
420c, 42Qd in the adjacent row share readout circuitry
such that their reset and pixel signals can be out put
to the same colum's pixel output line 432. This is
done to inprove fill factor of the pixels 420a, 420b,
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Sseparate reset and pixel readout stages). Row |lines
RLa connected to the adjacent row of pixels 420c, 42Qd
w0 Rodshe720é r st panel 412a are sel ectively acti ve¢edshws/024711
the first row decoder and driver 440a. Each pair of
pi xel s 420c, 420d, in the activated adjacent row al so
outputs its reset \r s and pixel signals Vs g onto a
corresponding pi xel output line 432 (at appropriate
% reset and pixel readout stages). [0046]
Iar?&P“ﬁﬁ%@FsYﬁ P@$INGF the control circuit
470 row | ines RLb connected to a row of pixels 420a,
420b in the second panel 412b are selectively
act i VAPEFHRP 1 HE second row decoder and driver 440b
Each pair of pixels 420a, 420b in the activated r ow

out P4 i 081 Vol V6 5 3000 3 OV, °

separate ﬁgg D%?d pi xel readout stages). Row I|nes
RLb connect to’the adjacent row of pixels 420c, 42
in the second panel 412b are selectively activated by

the second rowrsleaRORCoANHadlbls\SE pif4s) Qaclggﬁﬁelﬂﬂajhﬁ% Bf%anized

pi xel s 420c, 42Qd, in the activated adjacént row

out put's ii® 4 piellityrofsowsthrid dttmeisgnal s Vs i onto a
correspondi ng pi xel output line 432 (at appropriate
separate reset and pi xel readout stages). [0047] The

col um sanpl e fiastonbarscfoe iactivatingl 42, rosvegfl said fitsdpdaebind
outputs, to the anplifier 450, the reset W\r s and

pi xel signals Vs fromthe first panel 412a and the
second panel 4eamd meanefqyiastvatiegl thearaves oftesd sédond panel,
above with respect to FIG 6. Adifferential signa

(Vr st- veal)d fiizs an@aa@éui HJivaHBg RPAISiIespectizgly arme

differenti Si is digitized hy the analo
Cto-digit ét\%tﬁt\ﬁ%ﬂﬁ@@ctrsshngrr@wam spigl fgﬁsb F"t“glsecond panels,
converter 455 supplles the digitized pixel signals to

the i mage rocesso or s

out put . g[ 0848]S ﬁntp ‘gﬁakﬁg‘eﬁ%t god' ﬁaﬂ}ﬁj}%%ﬁ ﬁoldmg Signals
pl acenmen panel arrays of

t he |nveg(ﬁé35%§%§£ﬁ$a§?#ﬁugﬁ géﬁﬁibetmeen t he panel s
fromcreating inmage artifacts (due to discontinuity

bet ween the pi&ingXor @fﬁr(ﬂﬁﬁg%ﬁm ﬁrﬁﬁl&%‘dmd'rﬁe&ﬁa such that

route the metal control wreS under upper

shi el d (yiRered®iilandhichlinead Sutsperanbis at%gﬂ ERfed.
power routing in the pixel). Then the gap b ge
control lines inpacts how nuch Ilght strikes the
pars. . [AOPrRpssbheystersemhptisingnt i on has the additi onal
benefit of reducing the | oading on the row
decoder/driver circuits. Reduced | oading |leads to

f ast earpmcgaor;ragahout times. Timng to the separate row
decoders anddrivers can be nade the sane in the case
that pipelined pixel readout id not desired or

r equi HeEnagingsigyiceconplad) tg soid mpsessarasasd impging dryice
invention can, utilize many panel configurations and is
not to b&OMBHS™H to a dual panel construction. That
is, the panels used in the invention can conprise 2,

3, 4, or nore nel s as dee r|at for the

appl i cati on. ﬂP f‘ a?’h%r‘(" P%“‘ﬁ%gﬁ gsp e ?ﬁtﬂ’g %r@ﬁg}zed into
be drive d that the colum
S/'H circ%ﬁ?%?hgid@con F%gﬁﬁgﬁ$€®§ be configured to
operate the panels as descrlbed above. [0051] FIG 9
shows system 900, a typical processor system nodified
to include an i magi ng device 908 constructed in
accordance with an enbodi ment?%f the invention (i.e.

I mgers 210, 310, 410 descri bed above). The
processor-based system 900 is exenplary of a system
having digital circuits that could include inage
sensor devices, Wthout being limting, such a system
could |nclude a conputer systent canera system



readout circuit coupled to the panel, the readout
circuit enabling pipelined readout of the panels.

w( 0@54])729he processes and devi ces descri bed abpeBUS2005/024711
illustrate preferred nmethods and typical devices of
many that could be used and produced. The above
description and drawi ngs illustrate enbodi nents, which
achi eve the objects, features, and advantages of the
present invention.. However, .it.is_not .i.ntepnded fhat
the present i ﬁ@éﬂ%lpﬁfeﬁéo‘éﬁ A (;’r PF%”%‘# {}be rteﬁéogt of rows
above- des ribfd and illustrated enbodi nents. Any
nodi f i caf’?BH‘,e Stfﬁg%sr?l‘i)%%%lﬁt |y unforeseeable, of the

present invention that cones within the spirit and

scape of, the f QW b . iHder -
e of AR R R e PR Qprising
as new ang gggéged to be protected by Letters Patent

of the UNite ‘ates is:1. An inmaging device

conprising: an array of pixels conprising first and

seco s tst DldMwh@R R fiz&chdridl 6f pixels;
plurg%??y o#ﬁfgﬁgﬁgﬁgaggfﬁghs; a first ?ga/decoger
connected to the rows of said first panel; a second

row OREQHE owraigtets fdnt secohd pixuls withis aisécarat patkel of pixels;
panel, said first and second row decoders bei ng

confi guregdto respectively and i ndependently activate
rows within said first and second panels; sanple and
hold circuitry connected to the colums of the first

and saputtigmstored sighalsdrarsleasn colsatisy theqnels ed to
said sanple and hold circuitry, said columm decoder
being controlled to address said sanple anp hol d

ci r cuvhesein geid nepdingrndeputpabiing, steps afs PIWEPFYst and

second panel s and col um readout of stored signals are

pi pelined. 2. The device of claim wher ei id .

01 <" Gheadshoan R, SR eP st rFadng ul sigpets
pair sharges readout, circultry and a respective out put
l'ine. 3.f$H8f88€$%§hépnl g%ﬁﬁZ further conprising a
plurality of multiplexers connected between the output
l'ines ' G [ 4. The

devi Cg&@&é%ﬁrﬁ?ﬁ@%\rﬁa&?&?ﬁ%&aﬁgP%llsgEﬁl’{cri] each row are
organi zed into pairs, each pair of pixels in a first
row i faASP6hepiREl Wohils drddrilie Bfstpinegd.s i n an adj acent
row and ?ﬁgregﬁrea%%ﬁt circuitry and a respective
output line with the associated pair.5. The device of
cl aBm 4 Thermbvodosfralaiirs30) gvizerpinusaid step affreadingiquit sigrats
connected between the output |ines and said sanple and
hol d ci r clubtnrsecoid piteds cewpueesof claim 1, wherein said
col um decoder provides first addresses to said sanple
and hold circuit, the first addresses corresponding to
col unreading pithresat signals érom thessecond pixels; @@ ce of
claim®6, wherein said colum decoder provides second
addresses to sajd sangg% and, hol d 8inc it/ the second
addr eteasing gpt BREhsignals frm &Re s¢Re8dRiXHn sai d second

panel . 8. The device of claim1, wherein said stored

i 8 o aBehi TG PR R Rl Bl RISt panel are
first and SBEY 597 HHE HEVTee |
magi ng. dRRR I P G Pl IR HEreBUE ot ctthqi o frs

pi xels, e .being organized into a plurality of
rows and @%Eﬁ%¥¥¥?§$ét means for activating the rows

of said first panel; second neans for activating the
rows of said second panel, sa&% first and second
activating neans respectivel y“and i ndependently
activating rows within said first and second panel s;
sanpl e and hold neans for sanpling and hol di ng signals
fromsaid first and second panel; andneans for
controlling said sanple and hold nmeans such that pixe
readout and col umm readout operations are pipelined.

A A —



14. The device of claim 13 further conprising a
plurality of nultiplexers connected between the output

wo bowes1mped sai d sanpl e and hol d neans. 15. TherpdBvsm®s/024711
of claim 10, wherein said controlling neans conprises
a colum decoder that provides first addresses to said
sanple and hold circuit neans, the first addresses
corresponding to colums within said first panel. 16.
The device of claim 15, wherein said colum_ decoder
pr ovi adingeewiigsetdigrals from a fissti pixelafeaeh pai afdirst pixels;
nmeans, the second addresses corresponding to col umms

within said second panel. 17. An jnagjng device )
c onpr‘feéaﬁ‘gﬁ gt qeé%tssegli'c{ibfrsghé pec Wﬁt@fge,a%mr ofdiral pixels;
bei ng organi zed into a plurality of rows and col unms;

and a_pi.,peline readout .circuit fo rovj di t he, . .
r eadolradBiE PBLRIXEH Sanaly roR tya fraf rivghnksach ba Stirst pixels;
processor stem conprising: a processor; and an

i magi ng dE ce coupl ed to said processor, said inmaging
devi ce conprising: an array of pixels conprising first

o, SRR AL AN B A s

connected to the rows of said first panel, a second

r ovgzlec qURmMEPBARKK CRAm B, Wirb@Vhe ket gixﬁl%?d}rlﬂe second
panel, said first and second row decoders bei ng

conf i gur gshrieDafeqsipanized ¢hto Hdifs ArttiSREREGS deadlgl MalsBonals
rows within said rirst and 'second panel s, sanple and

hol d ci r dvbrhrsgcarahpbelsanipridese col utms of the first

and second panels, and a col umm decoder connected to
said sanple and hold circuitry, said columm decoder

bei ngreadntg ol resettsigredsifrossa iastcpiselmfleacapdirhudisdcond pixels;
circuitry such that pixel readout fromthe first and
second panels and col umm readout of stored signals are

pi pel ieadhgiout repet signalefrost a seame pizel offrachipairefisgecond

pi xel s of,e%ph row are organi zed into pairs and each

pai r shaf®¥®'¥eadout circuitry and a respective out put
line. 20. The systemof claim19 further conprising a

plural ity of multiplexers connected between the outpu

i neorearinearPudl e foRhd el Bkl pae paiefdecnd
systen1ofi%hgi 8, wherein said pixels in each row

are orgaﬁ?zed Into pairs, each pair of pixels in a

first rowis associated with a pair of pixels in an

adj a . . i [:CLH .
oo e e SRS (P ol 5 O gft Pl sgepnd
The syst &k claim 21 further conprising a plurality

of multiplexers connected between the output |ines and
said sanple and hold circuitry. 23. The system of

cl &84m 18, matiescofoperating ahumagiier deeite, Balt irdeitod bdrfiprising
addresses to said sanple and hold circuit, the firs

addr essegheactsefpondi ng to colums within said first
panel . 24. The system of claim 23, wherein said colum
decoder provides second addresses to said sanple and

hol d repeling eut sigrals foona catignt sew of fiostrpiselo askiaciptedwith a
colums within said second panel. 25. The system of

cl ai m 18 firgfjeane] of piielp: st or ed si gnal s conprise reset

and pixel signhals fromsaid first and second panel s.

26. The system of, cl aim.18, wherein said pixels.
¢ orpr LR UETRES Pk FIgH2 {5 5 & PrevIQUS aWeditgroad Bk

conprising: a pLrocessor ; d an imaging devi ce coupl ed
to said 6?%%¥¥§%P?ﬁ%8ﬁﬁkPﬁ§§Fﬁﬁ0889&%% conpri si ng:
first and second panels of pixels, each panel being
organi zed into a plurality of2§ows and col ums, first
means for activating the rows of said first panel,
second neans for activating the rows of said second
panel, said first and second activating neans
respectively and i ndependently activating rows within
said first and second panels, sanple and hol d neans



28. A processor system conprising: a processor; and an
i magi ng device coupled to said processor, said inaging
waolesicoe7200npri sing: at | east two panel s of pixetEUSBASR4711
panel being organized into a plurality of rows and
col ums; anda pipeline readout circuit for providing
the readout of rows of pixels fromsaid panels. 29. A
nmet hod of operating an inmagi ng device, said nethod
conprising the acts of: reading out signals fromfirst
pi xelreadingrout sigrals fronpaferrent rqy REseconddivelsy out
signals fromsecond pixels within a second panel of
pi xel s; and outputtin tored signals fr each col um
in n%lfaaﬁg}gs?tomfeﬂsn s diqmp the, BRY TOMHOLMS BPtelS g
steps are pipelined. 30. The method of claim 29,
wherein.said step.of reading out,.signals frgmfirst
o1 e eadi s ST g A GeRtevY RE it BRisTairBlt om ¢ he

first pixels; and reading out pixel signals fromthe
first_ pi . ! i rei.n,said
st ep SRPE stdfes SR RGR % P B b IRE Bk
conprises: reading out reset signals fromthe second

p| | S, %gﬂ R 3 1 i ¥ . . .
piggfs.A%ggﬂ#he g@?ﬁ%ﬁﬁ%§hﬁﬁg?ﬁ1%8,‘ﬁﬁ%?%@kk?ﬁgﬁf,rsﬁlﬂng-
pi xel s of the first panel are organized into pairs and
sai d fabReatig dreadup of PiblelSirtatabsst &w@;pahb@ hn@i xel s
conpri ses:reading out reset signals froma first pixe
of each pair of first pixels; reading out reset

si gndhbriéating arcrloo dirpiit ebupledaathe pandl, tie dehdstit circuit
pi xel s; reading out pixels signals fromthe first

pi xel of esaklingpipelinkdfreadadutpifxtbé panelsd r eadi ng out
reset signals froma second pi xel of each pair of
first pixels. 33. The nmethod of claim?29, wherein the
second pi xels of the second panel are organi zed into
pairs and said step of reading out signals from second
pi xel s conprises: reading out reset signals froma
first pixel of each pair of second pixels; reading out
reset signals froma second pixel of each pair of
second pi xels; reading out pixels signals fromthe
first pixel of each pair of second pixels; and reading
out reset signals froma second pixel of each pair of
second pi xels. 34. A nethod of operating an inaging
devi ce, said nmethod conprising the acts of: reading
out signals froma current row of first pixels
associated with a first panel of pixels; outputting
stored signals froma previous row of second pixels
associated wth a second panel of pixels,reading out
signals froma current row of second pixels; _
outputting stored signals fromthe current row of
first pixels; reading out signals froma next row of
first pixels; and outputting stored signals fromthe
current row of second pixels. 35. A nethod of
integrating an i magi ng device, said nethod conpri sing:
fabricating an array of pixels in at |east two panels;
and fabricating a readout circuit coupled to the '
panel, the readout circuit enabling pipelined readout
of the panels. '
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