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PYRAZOLE BASED LXR MODULATORS Cross-referenceto

related applications This application clains priority
woaoddmiozssel St at es Provi si onal Applicati on NunbeCT/US2006/024763

60/ 694,372, filed June 27, 2005, and United States

Provi si onal Application Nunber 60/736, 120, filed

Novenber 10, RBRGRTEFOMBPATOGMTES ANDIGTHER €BiLs

i ncor por at ed eference in their entirety. Field of
the inventi oﬂé&hb RUE RERFENBIG AND TO¥SITYOTRSTINOUNdS t hat

nodul ate the activity of liver X receptors (LXRs). The
i nvention al so provi des pharnmaceutical conpositions
conpri sing the conmpounds of the invention and net hods
of utilizing those coRPBAIUSIABRISCATIONS modul ating t he
activity of liver X receptor. In particular, pyrazole

o o B B ER, BBl Fooetel Kiferpelentin coeeasr
(DO%} U e B8R 2R0R: Prel- Sy Reeisinalrappligation §0/2 {838 f il September 22,
ZWQﬂMdegupamary proteins that are structurally and

functionally related and are receptors for, e.g.

steroids, retinoids, V|tan1n D and thyroid hor mones

(see, e.g., Evans (1988)%@@240 889-895). These

proteins bind to cis-acng elenents in the pronoters of

t heN eyt Wn%%eéfbe me%aMelﬂﬁg Uc!e@elﬁan%ﬁp% r%?‘af%lrye%/gf.la%% icg]st effective and

receptors
predf&@f%ep?%%rgr é)eterm%rgg g—le ggegqb? |C@ad 54edicalPrepsiips of Brya CHPRAYNGRy Current
in vrﬁp dﬂ‘éilelﬁl gush (a§e@|mag/ gepatogaem syffes tipmaineamdist@htasilablifOdnd significant
phenbigpio eariabiReV in vivd:aaRkt AEHE)s. aré BrohiBRTRIxSensiPd) fiafd I@\ﬁ ﬁwr&rfghput and are

oﬁen%%r@o@diwé’f@%g, Qs includes the glucocorticoid
estro rogen, prog gestin and mi ner al ocorti coi d
a

oo ef éﬁ?ﬁ“@ WWBW”BPH& Ralic Rphistirtiesics! Rrepefies aterpiien ks plodisduntil late
in pretligios riegelqpriREs yeqorigm pha@steaiial coipabiad tor ﬁ%@ﬁ%@mﬁoﬁﬁteresources in a

comr%urﬂi S de@l@b‘i&nt in WY fb)sencé‘ oP @%&%o& Llﬁbﬁﬁhgge oes? 8%?;?‘1? rtra%s dJnfortunater

tl
the rzlﬁsﬂﬁs oLll)gameg ln Ietgi—’,ireﬁ | aqrgeﬁ P%i'd' qcfgg faﬂéq E{gqi gt@fp@lems subsequently seen in
early hprgan tf'%iﬁr aqswt'@ if high failyrerats pigbisk quoinhiére haihase 1atilsl vat ed

r eﬁapémérﬁbrﬁfnrcmsﬁegls &4 @Y§Qt9ﬁ 6,290 @gﬁ)tpq)esttﬁl":asu% opportunity to
addré@?tﬂ% Qéjeld n% ff\é{!ehtra@%%% 3I n\bep wﬁly érgde{rr}r]tgregplrleaqgle capacity in culture.

rece
Recepfe@evellgqn&engchade @@@%ﬁﬁ’t e scongmigallyeviaple, produgtion &t comimercial quantities of

undifferb BRI chlst Bee 352 U0 Ratan @, sbiLISTRN ORY /586 16; \ﬁ/é%%ioezo Rosler et

al., D@ﬁbi/n 5&)4%93 )4&6-)74 %%l 3§t§m %%h%ﬂ} %%25 %rl eéﬁld Eﬁpénsron of

h“ma” E’E}?"écogeé‘éc%{s ?ta?ha?r?qr@rrr Elowrne?r@e FfUérshai fmjlma @fl Jurf2005.
ad@erpl‘p ©eredration bhs@eviquey epivo hew hiES kdlle BanNAIré&®RRe diferBhtiate into cells

of a rMirBtQﬁ'pﬁéiﬂfyf)e &t m@ése %Ae?%b hrgﬁh alré%elﬁpdbéulgtﬁngg Wit rh;?roducrwe s¥andards

e
ror dERPLY Bk B e o o v
2003; 1W1r1ﬂa?fé’dJ9a@0ﬁ/ﬁ% £t des@iye bataiuss 6 ggerstineiapaessd lﬁ’l@age cells.
hES cEheta [erled B @2RerREBHLER SypesS 88 ar€ ofpariic
,ndus&lggz) Gones Dev. (B°390-542) " oo ayborteitd e G%QEFL o g sgreering
of which are able to heterodlnerlze W th any of

h-g" qrﬁggure Fanitaizeserosogie ohthenpigehproprates obiffeesils trsl their derivatives,
pr OV'W@E'@'@“E eedifedicelitist poade Bt Readdat of @ﬁﬁmg’%b@@%hd"@ﬁrcologrc effects.

receptors in vivo (see, e.g., Chiba et al. (1997) Mol

Cell. Biol. 17:3013-3020). In the adult liver,RXRa is

t he nost abundant of the three RXRs(see, e.g.,

Mangel sdorf al. (1992) CGenes Dev. 6:329-344),

suggesting that it m ght have a promnent role in

hepatic functions that involve regulation by class Il

nucl ear receptors. See also, Wan et al. (2000) Mbl.

Cell Biol. 20:4436-4444. Crghan Nucl ear Receptors

I ncluded in the nuclear réceptor superfam |y of

regul atory proteins are nuclear receptors for whomthe

ligand is known and t hose which |ack known |igands.

Nucl ear receptors falling in the latter category are

referred to as orphan nuclear receptors. The search

L T r e e N a
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M is -G -Co6al kyl, -Q Cehal oal kyl, COR11, -CON(R U) 2,
-N(R 1 COOR11, -N(Rn )2, COOR 11, ON, OR11,

wolRRrbaIed 1, NR1L1SO2R11, SC2R11, SO2N(R p ) 2, oP8RUS2006/024763
each R4 1 is independently hal ogen, nitro, Cl-C6
al kyl - heterocyclyl -Cl-C6 al kyl -heteroaryl, -Cl1-C6
al kyl - aryI -M', E" SMIMARYIOF THE' INGENTION,  wher ei n D"
is-O; E [C(RI5)2]n¥ or C3-C8 cycloalkyl M is

5) Q‘IQ% Mﬂosu&g}i\i&ggl %@l k%m fo %n@ou%ﬁﬁl scﬁ?nmg ar|1\(§ analy3|s using
cells't

mefmng_es in mqm@nmerﬁh:@ugh 9szthe PrRiRNAe1 C@ORIgbRINg screened for
its efB@R1oh, the- BOR Rislie typSERMR1I1ICOR 11, -S2N(R p )2, or

SRinle asM?Sﬁhé"m\%i\ﬁJ?\ IBﬂndJﬁePeﬁtla‘PtetHu%ﬁﬁ%%@&%%‘é?ce"s hepatocyte-
like ce&abor ng? E?"vgfél prod[uéf(; Qﬁ_’g lI'QITg‘.@ me@( mgsesztem o‘fhe cells have been

geneticglly [allfred $& JR2] anpiegBnoter ik reepands tol & MBtabolic an thxizaledic MAnkS in the cell
contfoRCXPREEINT layrepdieRdene. SQ(aa%JclageBJof p%B@rs)a%%é%oﬂg)g'enes along with

e"a"ip%%b&%h %‘%&eiﬁzﬂt‘?&"‘%r‘g %i&(i”ﬂ“ 10)-, -CON(R 11)-, -CON(R
11|£xempl@odl ereqtigted celltypes Trepregput mgmeural, CRRIidmMyGEYDs, , or hepatocyte lineages,
havingOdBaraBipristic fr@k‘.ér@)of\léda'n 8- The RPmay dd¥riRink firda) §%lcular cell populatlon is

derlveé’\'% MSRCJHQ)) exan%gl; P a&oncgs) ag?h Sy c(kloal Eé’Nﬁf (ifgqher B0 types in

the g} 6}'0% S\SHWE*P S d%‘?’edcii’lﬁ beddh alrteiagakiam ot spustes. Dfflerentiated
cellsiebthisiryentioh yky also @ptain@rsatdny prembisitrepditedystam tdideMin aQhrticular cell type
W.th.ﬁraﬁﬁ(egb@tg@god ndependent I y sel ected from- OR11, -COOR

a C2-6 alidiyl chain,
an S8R sy eleion s & mped afapiugn Ariseietistdsbgnuston vi a
prom_o@( mqrter SYSMR by gepelicRliy Jltering un@ffRRédiia{eRIHES- cells €6 Fhad a promoter that
respénﬂ@-tq a ﬂ@(aRﬂllﬂ: oNBlvlo!oglc @é%le iR R 1L con‘trg;‘/expreéglon of §‘re or’t«%l 516 The
cells %@ti%q proln%&qwentla%a pa;hc%%(cﬁ t%ig‘:\sl)(f %esl to th§(52er

N(Ap?tliqﬁ)ag@t of ths@N(hpp i$ @)methogfoyprug Estinggn which e biay Is,combined with a
prombiet-epaEr yil popuatibebiahiobyentio, avd B edenddtétRings Whether there is a change in

expr&iﬁ@rﬁ QaltHéWeporré?tg@ﬁeoarDYJgs Sk bggge%l %ye?s XLLtalglg f%pftﬁgﬁepadeve}(opment or

mves?g}a ! %eﬁatgﬁgley an a?ta'éiécﬁe a i@ic %lnw%nt%pqg%ohc @fctwcgﬁsﬂhey help induce
a dembl@@ne@ﬁbkm ifegt, @ObeCusaltiey lareoprotedivE@gainsk wh GRXERIEH; m@solvTeffect of
anotHeScdrrrﬂ)dﬁﬂQzﬂ lgodelc¥ndiion. 1Rep3rter %xpré&sxoém% eQné?a'sﬁrQ! 18 ]rhe2cell ;?dpulét;on asa

r
whoIéC) csr 5!}1 a%aa{/tfc@ar Il rﬁe]rkedgqy aLieciogd He&){)rte; Hnd(ﬂ; c?r:ftrolKof %tlﬁs@? specific
promig)t[s.'re rR;pg ta(g}atstqr] éﬂ@@ﬁép@ﬁjﬁ\@d itsbenigitolved in metabolism of the drug can be validated
usingRNAet hyl - 5- (I -mtolyl-3-(trifluoronethyl)-1H pyr azol -5

- Xrlﬁﬂgg Qgp%gteo?l‘l“ ; ROé?a'EB g k(tlolr Ic%mbn}atloq; ofII{eaggntgbc§gﬁflsmgttH% P]romoter.

are not
reporgr Feg S j{f lﬁdpvﬂzlop SOpEﬂyﬁla'éQj CcanWr‘@pﬁm Wj hioge promorg gier dell popujations derived
from BeyRarpe hISTDRN(IIR 61)d, shttirgrihe_REmie Yesdimzs tTht takHeadedll ho@]atlbr%aﬁaty contain

cells R¥fig B@ﬂfereﬁtvdramdtefr rép@@ergmp U@Ig gﬁfgrerqg{eh ﬂ\?o anlg%erf cer Krlu e, or cells having

an a"%"’g@f%%%ﬁ%é?{%t 5 dijo 'Het*(béﬁ@lggﬁﬂ')“ﬁhenyl (b) if RLis
nother egreeingf|this inventioGisi & system e [nélhlﬁﬁlﬁ @) Ruri rmhle Mplated tissue is
adaptadfbr {rahspltdation dy @eﬂca@réﬂeﬁh@ét lééslﬂyd#ﬁe@f}hgr&@lw* the dub )v:tH d 2 oy omoter-

reporkh@og%@gﬁgﬂggrobm_gﬁw S n<P % OXIgaAIV? my% ﬁyll maybrleﬂedr:t cell viability
or grac‘t@,ﬁqﬁg@z‘j'rmf@mnpr caaﬁaaco@ma pp@uqt seqiried fzpnhgngl pejb@np treswibly, excretable by
the kidnejj enjbling stétheoftierpoiio be fofowde hitiasbobyr drpemul a | ¢, then

ga%hai%aéﬁé%ﬁs&e}%bsﬁx%e@?Bf tﬁ"e E%ﬁ%#gﬁlg&l ||‘\ the (s%t)t!oT thast foH%vt/

pyridyl; and (c¢c) Gis not 3- or 4- nethoxyphenyl and
(ix) if the conmpound is deflned by formula Id, t hen
(a) if L1 is a bond, then is not thienyl or

5- nmet hyl t hi enyl ; (b) Gis n8f‘4 (NH2SQ2) phenyl ,
4-(CHBSC2)phenyI or 4-(CH2FSQ2) phenyl; (c) if Gis
4-f | uor ophenyl , then RL is not 4-[(H2NS(:C»2-]phenyI-;
(d) if J =Ph, L2 is a bond, and g is 1, then K and R4
t oget her are not 4 fluorophenyl 3-f|uoropheny|,

oy
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i ndependently are -hal ogen, -Cl1-C6 al kyl, aryl oxy,

C0-6 al kyl SO2Rn , C0-6 al kyl COOR11, CO al koxyaryl,
woeChe7@e2%s8l oal kyl , - SO2R11, -OR11l, -SR11, - N3, p8OAR1ME/024763

-COR 11, "SA2N(R n )2, -S2NR 11COR 11, -ON, -C(O R

11, -CON(R U2, .CON(R 11P R11, -0OCGON(R p )2, -NR

11COR 11, -NR 11CON(R 11 praRed1COOR 11,0r-N(R u ) 2;

R2 is -L3-R7, wherein L3 is a bond; and R7 is - Z or

-Y-Z, wherein Yis -[C(R 15)2]m or -Q-Qycloal kyl;

andFigure & illugtyatep a|pg§@p|l’for_r@iqing_ hepatogytelrragelcells @Q)CR"?) exemplified in
Examfie DoNGR dbclodedR MifforehtiatioR(siMidléd) [Ring DMSOQTESPAER d4dd prdceeds using a

iy - 9( ; i , o © ;
comﬁ%\l&m-i og q%vﬁl%g%cgﬁp (%?gﬁegngaepﬁfo%lfgé%aﬁ% lhe%c%ly@hléctor, HGF), a
gluchegrtisaif KyPamathraons. DeX)a2rst BRAgSIN N KSior Tl lture W fushey matured by
culturdg adtly HGBY prbt&llt:iﬁg odlls YWhvingkmérshoiigighl fexturéetfepadcytes (MiddidPédel). The
ot Fdid dho 5|%xbr@§i;%ﬂe&%ﬁ&lsyceh Fheen a%&@{e&é@%%ﬁnpm (rektime PCR

e G nL) o s S S o b 2

- d-Figak R yrlaps th&h @eenal-fetabriigin (AFRTARI GYIR3A4 GoORtetslused BOMNEIRI promoter-
repcgtrea c?on%r‘u%?%'pf thgﬁilvéﬁltignbgﬁéﬁ:1AEPSTr§Q%I%tiéf?-ve Glgfgpﬁ gKan r05)é zbd contains E,:
ernlog” iy A RTEP PR B Plgeerere: Bl gt oaeP: AFP
promaBiR FPehe! By ICYPHE Ridlatorg gedionRdontaing aj ;@) é@@qd@mbio}ic-responsive enhancer
modulRYRIRENYRAG a 0. FikBLeeaik BloximGl prédafdtarlJsamy rotalGe (Sabalt i YRy | |

-.C8 I kyl ) -d- kyl - - ,
cy g R ST S el fuertl e ol o ongto tneaos
cellg| IR éheypreCP3eBESG Vesa FRipred fitsgh conddionas| nepdiurny(lett), thep R DMSO medium
for £ 2hyd, toadniidderm-Kikel mdeptdlogy kinitidi@yr §tlally MeRepatodteyditferer(ibiiol medium for ~2
weeg%, gc}n}éhé{; foEneotf ﬁép%%% + ﬁr]eggf‘eh%rés?(gilxﬁé, éﬁl}}) gow;é:([i%hgphase _contraftlin;/age; Row B

i et erocycly . opti ona
showg, lFetunesiaining fovi heprteryle nsrkersdplaurpindiepBard ansk HNEF) Row fehoyd yptake and
clearshicé pidiegpeyeidn tglegn had agen ho@R1 Ine Niwer P3neQstcek aixpedsiop|of hepatocyte
mar@é %Rﬁbgé(.l ES:CI:{]ES(&IIS‘?“-IK@.XydatJd% %E%l c}éWe)i m&a%%yté:ﬁaéa%elcells; F: fetal
h 0-C6 al kyl OR13, CO-C6 al kyl COR 13, C0-C6 al kyl SO2R13,
ep%‘iyé‘fé'%laﬂ%“&ﬁﬁi(%eis) 2, 0-06 al kyl CONR 130R13, Q0- C6

al kEig®eaNhRvsl Spgessi@p oi0he agdeyiérSFEPL B, HOZ-TE PreFfatidogl @R lines after

diffckehtiaol| RYY A: Blhorks&oH r¥EP-arPanpkad K HLCs. CRoveB! dmoediRbibh of AFP-GFP

A aIkIrbx.-Cqulf R1 or_ .
(left?wg@e%qu%ﬁ%&%lr{@lq’%%é 510 L%Iﬁl\é{o‘fv SC :R%éﬁlg%leesnntoﬁ %/xpress in the primitive
endpgadp efpeIyoigbodies (igftkipough egrogsmony ARty positigpimisliea| kyny| |

( C3Figte 6 Yshbvaaihithdstaiding SEHLEE Ky He-LZ-0AR-4FP clonal cell lines. The H1-LZ-

ILkenyl )-C I I -, Al - o .
e SRR sl G s sngBlari Bramns sgae ot o co
repregenting exprRsAon oBRERCE INRE0g, anA ApRsipeyie metkeregMiddly G2prry) albumin (Row
A), 68pFGE1 @ol¢\R), CON( Rofp O) 2nd @Par(Bypaih KROVODM IR ithdges (@D -oCHlaid in the Right
codhkyl OR 11, or C0-C6 al kyl COOR 11. In anot her

enbodi nent, the invention_provides the conpound

accHPYr At PBreRtitna teaChd, repprisr e9niroliRy by dnejPraymgigs fiyyihq cytochrome
P456 -drzynweh@YRSAR-AED. | Rigurd €LARIDIVE |phase dobirdss (TGB-RO®) and eGFP fluorescence

(Bo@ﬁ?h%lolfylprZCééﬁé &g{\aﬁ ltl%a(H’%lAtt-G@ﬁ c%r@&,%ﬁéuﬁ&rhg in the absence and
wher ei'n th&azc%cl oal k

.. cycl 0C3-8hal o | 1, or
ProtRBEaT SR PFEchs Bt PRI §Cue: FOU BP S P cgprast and eGFP
expressien in aehlycabsgehdRatbdyte RBagescelly gifferertiated frene YES peils. Fhese results show

that\@H&ET Pplopate WIBHRARed e SY mﬁje%glaké_pﬁrte_ﬁ légﬁénh t::z!gt :@Q?o‘ﬁﬁ tdlcompounds

one or re erel.n eac a I's I ndependently
Bl S AP Sk G375 ey © B at kyny!

( C3Eiggre @ \phovsanKghoysmepf tie @mapquqs i a{o@gm (@gp Panel) and {folbutamide (Bottom
Parly &l 0ak kenyérivéd fiomatkeKiporter hdpatoEflest WaikiD alekytdcksded Hicthe CYP3A4 and

| - ' - ived

o BTRb e end B AL e e g it @l ng neso dere

50or -A'-B' -C wherein Alis-O; B is -[C(R 15)2]m or -

C3-C8 cycloal kyl -; Cis -H-3al ogen, -SO2R11, -OR11,

-SR11, -N3, -COR 11, -SO2N(R 11 , -SO2NR11CCR 11,

-CWN, -C(OOCR 11, -OC(OR 11, -GON(R n )2, -CON(R p

JOR p , -OCON(R u )2, -NR11COR11l, -NR 11CON(R 11 , -NR

11COOR 11, -N(Rn )2, aryl, heteroaryl, or _
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R5 is pyridyl optionally substituted with one or nore
R5a. I n anot her enbodi nent, the invention provides the
woanpgoeesdsaccording to formula 1V, wherein RS PET/US2006/024763
pyridyl optionally substituted with one O nore R5a;
and each R5a is independently -hal ogen, -G -Qal kyl,
celis ifavédnalan é&%bhrom% acmm%ctens har@@@@%&lﬂy acﬂ\@@élﬁé%cytes and

er i nent ,
so thgfé)thoPrb%e g‘g@ foue "B ﬂrgg %%‘??B'B%ﬁsgagcwr di ng t o f ormul a
| V,Figwiep @hWSR5<ple55Iq§y¢f ity ¢GREpreparien Hivgn Sy it AfFLpremioted B a result of
cult@ﬂ& h&fatddpé @négé@ cellﬁr}dm@cﬁ& Pon@‘ﬂmn% fbo‘ioré ﬂﬁﬁiﬂﬁl’éﬂwéén Y’naturlty Figure 8(A),

Leftg’\r/?o?l hgi“:?pl'—é ﬁ%lnl&? ﬁgﬂ-{t Pan eciéﬁ:lvg n els%aﬁce %urec\ggfa%rﬁwls ltﬁé klne!‘ ics of eGFP
fluorganepesu helioyioe aﬁradw@ont% new Meeiim cvmonM%P@Pw Ropaboygt 60-70% of the cells
expi@ydetl d@FP, aypich graaddly disdppsitddtitib@itly vahde o rediomn compoRerfRbar Day 21.

and R2 is -L3-R7, wherein L3 is a bond or -C(Rn ") 2-;

d R7 is hydrogen, hal 019 - G - Ceal kyl

- Gi - Cehal oal kyl LM@%)@QS@EO—N -C(O) OR 11",

-C(CONRP ")2, -N(Rn )2, -CN, -SQ2R11", or -S(O
2N s’l-ln\\/gﬁﬁé'neﬂ)rgv@egq‘sﬁé% foB ra'pﬂ%%%%l@ﬁ loy phe"‘n&rologlc effects on target

s ARl o 1RO BB BRI 2 U7 ol o4 PRI Ry gppec e
reflel ai texiqolpgic dynetalpli¢ chandd iy thewhls sidhues ey be tdvseshiy otrugesndidate that is

preseRdn t@r&lltlﬂ@%dlm IT9e pRARBRE RASRH Ii¥mNA§HE KAowrQo @Bl Usgulated when a
partlc%t? XICOIOgIRI |y th E\%@éﬁfﬁ%&’g@gﬂéce lg&%%{ﬁ gtrol%\%anscngﬁn ‘of a reporter

geng hPrRides ap §Xf|ewa'e9¢9@ﬁ'd@qitcwyb& RHOHPEEen an mefatee oRprRIppter ggfivity. This
systeibiendBieshaioBgkattoughplt sareetifest agahe di kEribentd foepdtendsindxiciynand other

' g.gompound according to formula | Haherein
et oﬁé’éf@&%gﬁ@ gmld R5 i s phenyl optionally substituted

tMaryn?épe(ﬁs WI%IHF@'\&?%C&&H@F%@P h@l‘?ﬁ?ﬁﬁl ﬁ?rtlest cﬁéwman embryonic stem
cells nveariqulan provi des t he conpound according to fornul a

LV, hé@@ﬁ@éa‘ﬂ p%ldb% vﬁtuQQHQltI@%@u@ 6f%lff@l‘3ﬁtﬁ)@d c@IRtHaQH@!hle ¥ame genome

substi t ut ed one Or nore ounds

e B AP HE PREPYER S EBhORREL g PP g P bl serering
anotshas. enbodi nent, the invention provides the

CONPUYRERENO L4l HH%%othe amfvsm-ﬂr%o\bér-ré%%r% Qerﬁ@@h)e%ﬁt ih® non-cancer-

wher
I ngfe%i%deeﬂ tlﬁ‘%/ rﬁﬂe%%lowe@’égghwgqegab% E?e%egﬁtg:ewﬁ? ficali |ciq due to limited

- hatepligetive capaellye- pugh aghepajggitesgen, - SO2R11, - OR11,
C:q?ﬂalablI|'cy5i@'|"1\t!ﬁ<Bl{—ﬁu'ﬁhpIe hdificatioh< o ame @lN(nB efﬁal)l&, th®Idevelopment of
soglq'gtlcated oﬁlab e~ De rsl%/gtg:%\g d| lrwnzf‘gl)ty muIP})FT‘e eYe%gﬁ %H&E \éé&g §§ followed

oun accC O r
| S ?"ﬁ@@mﬂ‘#aémqnf cefrhy- ‘é?@@?ls's o Qm@e@a(pppékypon 'f necessary
~Q il ad dingtthES GBI Into diffSeIR1dall lindabbs enbifléd thicleloprisNf Matched cell

ﬁe)r éd Itgtgaps \gﬁ%g efé%lt]éga ?@B@%H 99?’ fféf%/rﬁ tlgsﬁ%se%ﬁ gl‘fj et Heasured in vitro.

b ¢pBnean be l‘i'éedl o grepie id'B‘Pfe"rﬁr“Wl”é?é§fetgﬁféﬁt'€%9Vr‘rS’8fﬂ}ﬁ%l except for variations
ac ciaridpangnttdough raetaslizng\enzyes| fich ag @YR20%} br tieg targets such as G protein

' nd@ﬁ&??&%&%ﬁ(@% C&%—i%nabﬁ@(%%letger fo(% Qfﬁ’ngycgrui effects that are variant-

ORAsBendeRy( R16) 2 wherein each R16 is independent I y
t‘ryeelmogramnd el thet Koflby sloaw so@ik-oChelpaiverad feplureslohthe promoter-reporter

cell & BOHRERve IR OsHa B Abin bR &hd r@y(f‘em:érpﬁ‘seﬁﬁcgﬂ Ir @Svatifd§ of purposes related to
ein each R4 1 is

ohel BB AR EP Yo Gy B = h A UBR LT EREE Kyt or - d- ¢
hal oal kyl ; such conpounds are referred to hereafter as
conmpounds of fornula Vb. In another enbodi nent, the
i nvention provides the conpound according to fornula
V, wherein each R4 is independently hal ogen, nitro,
Q Ceal kyl, CrCehal oal kyl, -COR11, -COCOR11l, -CON(R p
)2, -CN, -OR11l, -0CON(R n )24—0CO2-R11, - N3,
-NR11COR11, -NR11SO2R11, -N(Rp )2, -NR11COOR11,
-SO2R11, -SO2NR11COR11, -SA2N(R n )2, or -SR11. In
anot her enbodi nent, the invention provides the
conpound accord| ng to for rrul ayv, vvherel n each R4 is

o R o ~ o~
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50r SR11; such conpounds are referred to hereafter as

conpounds of fornmula XV. In another enbodi nent, the
wonvewn2we provi des the conpound accordi ng to POTMSk@6/024763

XV, wherein each R5a is independently -halogen, -QC

6al kyl , -Q@ @shal oal kyl, -OR 11, -COR 11, -ON, -C(OOR
Defidifflons- CON(R p )2, or -N(R U) 2.1 n anot her enbodi ment

the invention provides the conpound accordln%

f orfieiptapexfrimsip &fuspaienkBStan calls" PR cellzhatediluiiretentjcglisgdegyndfrom pre-
embBjonic, Gudiyonic,-or fetdN @sstd at snyhiyhe raagraetilizbimh Of& mave 1k Qedrdcyeristic of being

capabg@%agﬁgﬂlﬂ%@ c‘fnalgﬁ% énprp u@?%@ rgspbf%tlfgegﬁgf th§ (t%ﬁe germ layers:
eNAgR "fi®dffWé‘i’ BYI9HeBA R dﬁirmneg by R dlaprertRhRcPSPIeskipsyrsuchegscine abilit
to i@l & yeratorhan inaa ctileele @Rt od theeablity tb higferentieén tnkcocellp Istinalle $or markers
repr&é%ﬁtm‘éqg%g H/Bgs cﬁ@l@ﬂz\reg 5\9\ ihyRrsfiPéutba XV, wherein each R4l

N N R T

282 m"év P8V 1Sh Baterth §1260)PQP)- aEloroscdbanef theotefnp eavais plukRotenhiiemeselts that are
dernBa }roin@ HOMEH 8EI8YL at Rl bREBEYst skde! &P befEikaiantal difiérahtisidn,of BE cells into

the ree \?Q%l Ig?ét{ylj—_'me t%é\%%&&h%y r% r88' @Eﬂ/#sé tﬁ@fgmh %@Lts pﬂlﬂary tissue and

est gfpdelinﬁs that bagr plga_noty;ach @%E@Z’%Flglcs i hﬁs e PaY proggny olf @(cR lines that still
havelthg 2dpatity oaprodubing Srogédrly oheclo ofatimg thre£gERh 1ayers CREIREAGe in GENESription to
the m\%%ula'h%nd qu')flhES- &ﬁ?%\'(ﬁhéﬂr c)e%vatlvembmgstow Bjo%)appllcable to other

suc oun re referred hereafter as conpounds
pPSc?F"SfW%I”Ht ) .“a' $ o5BYssPron g’ﬁ%dl ment, the invention
pr eFSced hERelt ostpresi A daswibeddisr gncﬁfbremﬁtemu Whenp@/bubstantial proportion of

stenvmg grndnh@%hva%}, i ®e bmgsmrép hwrphmggﬁdag&ﬁsac@@dt.@sg& Rindifferentiated

cellst, P{&? ahrs%rh% |(t)?]bol &t&?ﬁgg&late |r%%la<l thrﬁ% 8erwgaygrg c gplames 09 tu2)(!:r1:'}:'zerentlated cells
will pitgn rbg|sarrowotied byineighlboing el thRbale iddferieptigisde ﬁ@mplﬁs the undifferentiated

coloniB8p&REIe herlBuli&B@blprbsagéd dnakrabsrapriaie! conditoRs, Such-tke®Rddliferentiated cells
COI‘]S'[I%‘ s&%mﬁgoﬁl\gf%eo cgllzpoPL%tlon N(Igﬁlﬁe\,r%ateé nceﬁ’gqgatvg %Qen cultured or

malrﬁ%l’d@&rl@ Flﬁ‘@ % raarpgrrslﬁ{}ﬁazrt]r)gl\ﬂ%ﬂ]s Rerethe philiRty querenL%e ptp all three germ layers,
typicatiedceonpahidd bysa aotpbrichicar chaigeRExemdbary difienehtiitéd tedls have characteristics of

a pmglg%% tgéa!sﬁg &8 hepagé/(té}al:ek%myoc@s, O)e@%'sk%y Eell)s aéld hematopoietic
cells. N(Rn ")2, -ON, -SORL1", or -S(O 2N(R 11" %\Aherei n
eadh ‘pRbjoter” i g DNﬁd@p@mQ@myql\yed dirHnigiating @a@amqtlym of thgyencoding region of a

gen@ﬁ\ﬂﬁmﬁﬁt iekedli MBRY cadsb GorlsitiRB bk RdtsiBh oMhélgshe! ih@ay be upregulated in a
tiss e)—/s r]\gaya C?O{ Qnaggbet gger];@qated % égpﬁeg}ierkel Qta&%bo&: t§XICO|OgIC effect.

hal'o
quqglrnggp Rfytrns Iﬂl\/ﬁ‘]tl%l@ﬁlqgé)fon’@'tﬁﬁ)\ﬂ hrﬁgﬁlfzulartsH@lflicﬁ\pé?]gqugﬁlent mutatis mutandis

to cpinbivatidi@soft dier aangeoptionkl acmol dementd bavingrinalbaneXdpécificity — such as an

enhé{mgrr Rt @onlrrgl b sg\é%m[y% %)ngﬂelnto whl\é\m?{s%@d nis O- 6 and

i S - I S heteroc

"MreRRﬁ%r P‘nn ny ”F@"F@%ﬁegﬁl}fe Wig%wmnsexpr'gpse n %@e@ rfauses the cell
to dtsﬂm delectabl©@BR, duth as LO(eReant grR2hospldregcent €l B, protedOANNRMe activity

dete%ﬂable i des%ay Bl 4n aﬁ’ub@y detddBoid $66H e céll LR thin, anMcBy [r lectin.
)5 e S T B A 7 ap Bl B enD i e o

opetsisriwa meener aasordioafsdumichsPasied funetivnl & PRUIOler is pperaliiely linked to an encoding
regiHTP@El pidmBier driv&iranstyitidh ioPe Pichdtegior. MBeie oA B4l Bilintervening sequence

L
betv?e%ﬁfe%pg E eﬁgﬁ}ﬁg"f]eé;?éy §J t@lsﬂj %gﬁig’}?r‘?shjg%m t%ned
haI‘b&P'le said %) |pallérﬁ§gaql rrernttran qeied] W @hglp@bfnucleotlde has been
trangfereadi ndesmetclaIEbmnpmtaﬂel nmeeresadf eitificgpl tnanipudatinn loawb@dH-Hthe cell is a progeny of
the 38%)915@1 ﬂ:—zr@@gg} (t:lgﬁgas d@ek@@ﬁ@%&&%&l%t# C%%@%%FQ ISC%aIOd) toO%e stable” if
11, -CON(R p )2, or -N(R n )2. In another enbodi nent,
the i nvention provides the-eérpound according to
formula XVTlI, wherein R2 is -L3-R7, wherein L3 is a
bond or -C(Rlr ")2-; and R7 is hydrogen, hal ogen,
-Q Qal kyl, -Q Cehal oal kyl, -OR11", -C(—O)R p ",
C(O)ORll -C(=0)N(Rp ")2, -N(Rp ")2, -CN

NN A A 11 W ™ A A1l I R ~AaA A -
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each R15 is independently hydrogen, halogen, (QC
wo 2007k, or (Q Ce”al oal kyljand L6 is -CS, pERUS206/024763
-S2-; and R5 is phenyl, thienyl, furyl, pyrrolyl,
thiazoyl, oxazoyl, isothiazoyl, |soxazoyl pyrldyl
it is m% ft.’!lbrlg qvo%k %g:asp ¥1r gelz,?!san %)gﬂc:e]lzjg:mglpeydref;é tl t t%\% presence of the
Polvnuq'@ﬁ'féeaﬁﬁm@?te 452 €ovRpeiteht Ateptinng ta tROce wenomﬁ 'ramémm@fra transgene
or inacR/aiDcl Bieeidogdnbes deRy)eRd iisaslly RtabN] A@sndiib BltefHEMIR UAE to be “transient” if

it dnlute\%%\ﬁw tﬁ%rp %gﬁcgtlofn% E}{érgea%ﬂlth@? |3¥‘4H§ E(jgll q’hlg%cllaéeﬁ_}lla?fsuﬁztransfectlon with

ade”""ﬁ&‘ﬁ)"le@@'éﬁr PaRIBSgen, -Cr Csal kyI - Q Cshal oal kyl ,
- ARBLSressioC(sy®InRps ‘4, contfo{ Sp@kht bﬁératlvelﬂlm@! I Rld'd()irib, region so that the
control el%gﬂijd%v%s exprd¥sion §%a1n re&Bn SeQ) 2N(Rir ) 2, Wher ein

1"i s i nde

a
R T SRR FBTL 1t REEV TR ToORSSRSIAR PRAE o et @ cel, o whi
a prometginp erarlivelclingedic adgerogerfagnen A Rroxixdr repouee calll in acalbdenREally altered

(either s8bly BEIEARRACNES Yis 1d18dnRFEA promfeeldpkiyer ,cons@mﬁkéﬁﬁ&d%unds that
actlvatei t%&m?tﬁ r]%prasg})lh 0 t% t@hoq?l%éne, %Néeﬁp or -N(RU) 2.

Vent T on prOV|des t he
co 8 dinel 'a@cmpa'?wg qcheFSoWﬁwaa bexgreragatogh &y elitwe dbreyargat least 10

passagkswithoctepiesraien thaygdiy ghagepe. Thalbogeon cabEpitdnkiyicallPliomogeneous,
or the pogﬂéaon @eln%laWJ(ture loﬂn@:ﬁ&'taa?alff éﬁ?BﬁénH@é&% CE{F?&%{%@ Btt thé)&ll line are

accor
tnose fERRIFIES BLPRASIRE % ABHS AT e ol cheh pryypoes.

- @lidined ofathik yriventioC@rR1tgpically DOORMNtEr;dedivE@dN( Rigpmegn2 that @by have not
been derﬁﬁlﬁom a cNﬁo%Uc&l%r tra@@pﬂ%’a Yith a®bncoGAR NinRRack i ge\‘\@%ra%b Bhenotypic
features racief JﬁC c% Ien? rB nt Iy hydrogen -Cl-C6 al kyl, or

%‘f 5 N PR TV Mot her enbodi ment, the invention

pr@\I?raledrue F?égeé @ﬁp@%ﬁw'ﬁ thig gieniaghma gefers td pbiriagieal Jorlesyle or biochemical
pathwaWher @il 6riRRdueitisat MgalEt0HE Pharrablog e effddi (buch as Y idRAded therapeutic effect

or a sm@é@ét)ﬁ(% I’;])ar%ulanrgg %ﬂkﬁ%@gtkyllhe gljsJﬂrang&ch% o HB? glljtlrﬁ‘g%]s:m)f g&gssarily

vern accor dr ng
result ffmd"e%hwéa % ihe dug t%thﬁéfH@itargéhd R5 is heteroaryl
optel emal dryg sudebblizingt eclyrd”td4s osee iorthinndieioRba. thaanaumey Ipedtein or

nucleo&é@ﬁ’@h 'E?Q{tachécht% d &‘ﬂ Qmatt' Q{émQEIf?/letgr@%r Egb%eﬁé}gg%ﬁ.g;dor class of drugs
Unlesse ? 1§y ! cﬂt% ed o]ttfI e, th I;{\Q CEI %ﬁié ssenbts(y ation, or conversnon
g ‘f & P“S/ﬁ BIFFP B‘F'&i ez 0% 2 GYYH:

to anotheg; g@rmoarzbyr[ tranppg)ﬁ)tgg@;her infgieeliuthy br, intrpgelivial shaesy s loag as this results in
eliminafyfoB ik Biih obdtaialnoiiedabssfiits bte@d W th one or nore Rsa.
I n anot her enbodi nent, the invention provides the

conpound according to fornula XXI, wherein L1 is a
Generapfglerencgdid R5 is thienyl, furyl, pyrrolyl, thiazoyl,

oé%%ylnethb&QE leﬁ&&%y’, ptg[em' é\g?ﬁétﬂpﬂmd Qﬂhb Hni’éu?f can be found in

Curent gt A PP S 0aT e CAUR BBV Y S GPLP TRl Col
Biologydh&t Brwifacinaisd i, Wéley & Sohe ahtCerdrnit patopaioini/mesnologe (J.E. Colligan et al.

eds., V\ﬁl@i@%ﬂg aﬂé‘e@ér% rlﬂ)nfn? v&QJrgané KoV, en@h’?ﬁm%uﬁla@é@f&fe‘?@@ to in this

dlsclosqrbare ?ﬁ ?(m fo 6@1% or&w}j fs Blg% I&(ataeej, &géltrfg_en, and ClonTech.
_%q(llpqy rpgthocérare ‘N@R@e‘) genefafy |aﬁmqq|§qant eftirpdl flfive oftAninal Cells: A
Manuali dRBESM: Te@hnidue ORI, BRShrich ed. COMRBISshs R G 8l iTBghnkGest o Ca @ure (M.A.

Harriso% é \Q@eéa%b%i%waﬁrﬂ B?’ei(s))r aﬁdqgw%%eﬁgl%%l %%Qs a%{at&cols
Turkserb esl 2Hum@a,\f’ressmj_f ipsue CLN(Jersuy@es an_'rts arg ravalg@g I‘(KOR ?Qmmermal
vendors §u2h asnbisrodiRh., iagene-RlidS Intemational ehgmdehriicp Gd\add mNEBIomedicals.

%cnglz@é ké(érenc@rboolgrlof %t&@ét%ﬁéf l7he IHR, é&@zteh@erwew M N. Berry & AM.

Edwardggar h{[ﬁa’ chd%? h{u}.}\{lg r OVI g%ﬁangg/vg eggr%ffm Kiwamu Okita,

wherein L3 is a bond or -C(Rll )2-; and R7 is

hydr ogen, hal ogen, -Q Qalkgl, -Q Gnal oal kyl, -OR 11",
-=ORp ", -OOR 11", -(=0)N(Rp ")2, -N(Rn ")2,
-CN, -S2R11'', O-S(O 2N(R 11" , wherein each R11 is
i ndependently -H or -Q Qal kyl. In another enbodi nent,
the invention provides the conpound according to
forrrul a XXTV vvherel n each R4 1 |s |ndependently

o o o ~A ~ 1 ~ o~ o
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-C(=NOR p )-, -C(=NN(Rn )2)-; aryl, C3-C8 cycl oal kyl,

cycl oC'shal oal kyl, heteroaryl, or heterocyclyl,
woher/@ozses he aryl, cycl oal kyl, cycl ohal oal kyl PCT/US2006/024763

het eroaryl, or heterocyclyl are optionally substituted

wth one or nore radicals of R14 ; or L1 is a C2-6
Sprllagelr-aieripp PR%i dwHer Rapartarn dlagdliodh, \8. éimtiery etsalQst.i arel'd Press 1995,
Reférertces qmqgmmrebmng £(dREsesment Fol$IE Hagd@é%gbﬂ;g(é%ﬂe%% B Sesthala & P.B.
Ferqagegi?hgbﬁ&rfél g_e%\légﬁi égo?ss'a%ni&qeé@:Dru_g:lzﬁvé@ngeni Afta-Ur-Rahman et
al., T%{ _%;'aNf'Fz 2p}; and Cipghrome. RYE@RIYY tmp.- Measanisns@RNGREHEGYstry, P.R. Ortiz

de Menigliams, KlgveaAsademibetesung@yad. yl , heteroaryl, C2-C6 -
al kenyl, C2-C6 al kynyl, (C3-C8 cycloalkyl)-CrC 6

Kyl -C8 cycl oal kenyl )-C -C6 al kyl -, (C3-C8
Sour%gs gte 693 C2-C6 al kenyl -, C3-C8 cycl oal kyl, -C,
- B-TBis idkentioA-cBn Ge pHaRE@IUBA S celsBfiviria 13); o]
aspegé-c,%eq;(\%biﬁlawl ;P. itS UQ@%% ?g%eﬁl’lisa)f v%réo#{%l lg%{%.ké%n’%h?for Jse' in many
SOPRIT, " SRET PRI e TBPFRPY hurpampr ogieyrinpate tissue that
meet the regpiigdRefinition. hewimiting gampleshare @fimarREuliuss opbstabiigtet Yines of human

embgoricssieny (ESked.t h one or nore R a, wherein each R5a is
i ndependently C1-C al kyl, C2-C6 al kenyl, C2-C6

al kypyl , (C3-C8 cycl oal ky*-Q C6 al kyl-, (C3-C8
Embgg@%/g%m?gﬁy_ G -0 al kyl -, (C3-C cycl oal kyl)-C2-C5
al leediybnic skl 6416 Noan Nid sBatePElBY QIQM&Jy%/tL Q)Typv 'mgﬁéﬂ cies (LLS. Patent
- k S ont
5'84:?};8@6!- @%g?rﬁétﬁ‘,ﬁ;égc}/ Bbt\ll\%ré%e Igﬁyligﬂ}/ %%7_8%,?/1 Q%EC): Plgs 26{”@(:0?,;(;%;9 prlei;:)’ared from
huma_[BL)Iaszsts()lltsing trssteet@iogacdaseribRy by Thom@on st al.H.Sh &bt @1200,806; Science
282118021898 Curr Ofdp. IDev- B61133:133ND08); REIBindH et a1, NaRM Blolch) 48:399, 2000: and

Glehéb';%p%ﬂ%ld{lgéﬁl%%’m. R%@Q(S%S@(-%Qn i%u&/él%%? L 01- ’%O[c\le'(qlginrllude their
pluri &ﬁﬁ('ﬁt' ef) %I’Ch gwtmdﬂm-hhq(( ))cgl[s, %utl'ypd, NV 81/9181 @ (Bresagen).
Also gguivaletiedre cgils| thett hawshiere raprogaieime®Rbao pisripdRhi ALY by fusion with hES

cells.substituted one or nore groups which are independently
C3-C8 cycl oal k -Cr

C2; | kenyl . C2- | kypyl , I
. cah%&e?f P‘j(‘a”np{e&‘?pééa*%%ﬁ%@a‘%%ﬁ9?"§1ﬂi°ferth8®8r°m°t@wmli?@r%iwl@@ inhibiting
differgrjigtjopa Megitignaly? b celd kiereyltured ofR-14P6r ailidedorycaltsytypicall fisiblasts derived
from erhticydnic ofBtaGBs@y(Thadbik¥tlal., Riehde 283 1¥4s5; fabg)C6 al Kyl -,

B B M WA Ve e SEiippienceissbiyom soecly
deS|gBed) %tur_e Wim%fierzf@@@pq(%sr)ofgeg,indmg@mmllular matrix, such as
Matriielmrllwxl(lRTﬂe QituredNete sLAHOEY Byla nirient MedRinp aan?e{lrierZfac%gg thglzpromote
. 7 y . I eRe a pon .

t;:ohf > S}?’% %h%%?l@i_t?e%?tﬁ%@%a@@%@%_95/\%;}1729).6 I%H&nfgiq Ts %\_aé E)e laﬁrﬁﬁluced into

e mg a{L(l: }(/iu Iuréngi ?]edrai)cgmj |m qe&}s s_eerfppgpsuylztagtors@.lpb q_s_]_lrr@@af,@_d\,pn,mary mouse
embryogic [iireblgsts] fejomerize@(nRuge fbRBlasts - (CfiRRoblast-BRBIIs- derive@Fom,hES cells (u.s.
Patent €)642,048-U.5.-F¥BAt 6,800 MR WD) {2516 XNeRE O e c@ﬁi@gﬂ, 2001).

] gmiaiﬁ fﬁesy gﬁl\-lc%né%z-\’_e? mfe:éiezml\l):cgﬁ),e ug@:’tf éaphmti@yv'm} directly added
factors _a fik Nplpgtlgjyvgmaqtor_ SARNEKERNL @Rt promdIR1 O GOBMERDO- of thiNRells in an
undiffdré@SR fdrﬁ:g, Exsthpla i Yecbaal idslum Me )CGEV@SA @Y@ioﬂm%@%l SYdBsF™-60
Quali BiSI&F !  nodntl Ghd botSnaly eantaini
(o Sar 1 SRR ool o Dy o
actor}_’%? #@ﬁﬁ‘ ) _F’B1,_ctil' gﬁz @m nledlu@(fqzqnglgtio(]mqy)a.the ad@(nRge p20pporting cell
growth @(m ImeiR1E- rate- iCofBer culllre, syst&ms (WN(O@Oﬂ@k@Q‘i et al., Biotechnol. Bioeng.
91:688,Md81.0) CC2-, -CON(R 10)-, -CO, -C2-, -0C(=0)-,

- %éQeNr&Ro%goL' e OP-, -N(R 10) SO2-, or -SQG2ZN(R 10);

andeach Ry PSP FaeSEnpar M Ngipusisarcytopiaseg Etios. miominent nucleol
and CPAiFolopy fprmatiprwigy neayydisceineltie caigynciiops., Prirte £86 cells typically express
the stagekypkeifive bralraitC hntibens- (ESEAD 3 anlf VA, -dagt abte 1 ibodi

al kyl -aryl, -2z, - t\J( Z, (@org?x- Y-Z, V\Eeﬁ%ﬁg %%etg?%%;lu%@% gnt'bOd'es

-[C(R 15) ]m -C2-C6 al kenyl, or C3-C8 cycloal kyl; Z

is -H, -CNshal ogen, -OR 1T, =C(O R 11, -C(O OR 11,

-C(=ONR U2, -N(Rn )2, -CN, -N3, -S2R11, -S(O 2N(R

n)2 -CONRpP)INRDN )2, -CONR 11XOR11),

-OC(=O0-Rp, -0C(=0)-N(Rp )2, or -N(Rn )QOOR n ;

wherein R7 is optionally substituted wth one or nore

NN NS 1 o~

Qo

e e - o o o
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One enbodi ment of the invention relates to conmpounds
wo 0fRessnted by formulae laa, Ibb, lIce or |dgcTAR26¥8/024763
i somer, a mxture of stereoisoners, a racem c mxture
thereof of stereoi somers, or as a tautomer; or as a
__pharnmaceutical |y acce tabl e salt, prodrug, solvate or
designgfgd 175l §Mnandnis- éé? E‘F@“ﬁ%&'&ﬁ opip alsaptiGaliy prerpes fhe transcription
factor Deieédp Eriptendnd yhumer ettredisé rayense hensgriptesp (CTERS), @b idatgetaf byRST-PCR
(US 208816k22444-A3p. Anot her enbodi ment is that Rl substitutent
Is R5; Preferred RS for this enbodinent is sel ected
fromthe group consisting of 5-12 nenbered aromatic or
Other $ten Calfsomat i ¢ ring, 5-12 nenbered heterocyclyl or
h?ﬁeefllgﬁuraﬁ(clns Wd@@ i? e @)(a rge Pcfﬁt grqsggtfr%ﬂ;sw%\}k neo RNi’(§’hES cells.

HOWGVE §¥Gﬁﬁ>fdﬁ‘ew %h%mﬁ?égql;'?g%\eéw%r* e ke Rﬁ?ctlﬁssialsmszswlﬂeotent oslls of any
vertebrpie esheniesbingludiriyi punipdtent fstemagslld fronp hypeamis dhonyphiman primates, and other non-
human%{nglsl di nyI pi per azinyl, norpholinyl, thiazolyl,

B BRSNS e Y e e

disaggwaqﬂefblé rwdec:tormwbeﬁ g hES i emiayonig stenapallp Fea oiagticg rob this, inventiof. hES

cells cail HebiainedXrérh KythiPEREd JinddRBikbNRl flom PRk ELEDKiBAs (fePExample, the WiCell
Resealfalll h’% |tﬁg\F§tétstm \S\?QU% A;¥or |§|R]A]r'neni(;% Té%e Lrlﬁ%re%ecg% R/Ia)\assas VA, USA. ).

Humanaﬁnpa qmg_rm ) Gel |qg9|\y@|:{ﬁep)aged frp @rnaq)rw?u PqrRrrey2as described in
Shambaalttleyhlccaaa M, A€H0. diky b EOIN(3RPS, /1898 £0d-6S. Fateyd CUMIER. pU.S. Patent
Pubhca)ngn 2(563,@ (Q\N'e Iun?t%(é??( g&@%lsﬁeﬂve%nthoxﬁ't@&s%&ﬁwpos or fetal

1S O

tesue. 4 e e %"S%{'i."g YT OG0T B using a factor
induceg tHeyt SORRY pher@lybe é@ﬂewoyrareylal ol 112 36¢H 1260 % dVitawi catrat i Celloi 3:631,

2003). NIHA=BdpPidBriatCoohdiftis, 28) cam AR a%ﬂ@ﬁfe%%?a%@@&ﬁﬂ@kfﬁé}enﬁéﬁcon capacities

can beB d%orQheb erlvalgl%a%clf Ia%erglé]jateg gssueﬁ:%r Nt agzoga nlggc?nﬁls 8"’?{?% al kyI

Cl1-6 al koxy, OC0 al kyl COOR 11, OCON(R n )2, NHCOR 11,
The PerReﬁorﬂeQSsz@ OCON(R p )2, and OC1-6 al kyl CON(R u
)2. Exa es of Rba include OCH2C(CH3)3, Cd, F, Br,
%y Hengienpiexdssionesdo haeoRe OIS, FeROfer 9RUES, expressed under
control Mbl(n@bf CS)Jthf,sr tmtﬁh{ réb)J@tor SBT3 re€PORAN(1E€CRIdip B other aspect of
the culfefe@¥ehnant mlﬁghl(rpthla g’éllz’ln gng_ll?s)a%ces the cells

e"%??“é&éﬁ%?ﬁ%%f"ﬂf’ %é%ié(séﬁfa%"l D beeisgians dird-ecroBe o o

interestAp be identifiedeywagsie mixed ecllivhadati®l substituted is -L1-R5.
Preferred R5 for this enbodinent is selected fromthe
j i f 5-1 ered aromatic or
Promo%%g%gﬁ%%gﬁ t?:MF zlg%oé?‘)%?-soi'ﬁé?%en%%r’%ea het er ocycl yl or
héryeprareatey lor necriptipnatrobelematt eorltreltirgrzogehe it iblup-Or 6swnSegulated in

respon@to'asch%’de‘ iR '&é\ uLeycoﬁGmb%E I garticsh ({J\F\e e§é1‘\@§tn* 4 Hgs%th @esf drugs) ) nay be
suutabl%foé]a.!%ei, e this F'%’e”tHEI &é@npg%e?fﬁromoﬁﬁ %}ﬂr}qyﬁunta %X%{?Eﬂc{%}) StICS mclude the

followinghi enyl , thiazolyl, norpholinyl, furanyl, imdazolyl,

IF\)/t) p@rr@@dtaayios em s r@lspsrw to abo%%@zéﬁlﬂyés {8 POMR %ér\ed'd&){gls that trigger
re

t hi aﬁ )ﬂtOSlS m&%yhtrl%qzer Proinoter%gghlsp %/aéqgglp/r Adheﬁgancﬂd\é}eﬁ &ée éacﬂlgél& 'PUMA,
pyr iGARSFH0. oFRAYy R/B %yF-fOSEﬁé@fﬂﬁﬁeﬁE’/é” f.0Fadde5,i REGURES, aPegd/Pwi,
di r &ndh1d) @oe riboséstal protefd; BAIIODOYL, tissub BaRgIKMmase; 8RB78, Nur77/NGFI-

1-, -CONR 11N(R 11 NR
1%)%(&“@%"‘ D’?%B\B”&g% R1)2)-, 5- (12 rre?rber edQ:

at oMo for ARE énabf?aeqné ¢ PN damagep sypBAsdiiecpR 1. P21/WAF1, or Pig3
het gemarMilitagens bredratbgeay oby frigdsapromoter Methie Eatsgarye
heteroatons N, O or S which is optionally substituted
at a substitutable position with one or nore radicals
of R14 . Another enbodinment, for L1 is

-(CH2)m V- (CH2)n- or -V-(CH 2)n-V; mis 0-6; nis 0-6;
V is independently -C(Rn )2-, -C(R 11 C(R1V ,
-C(R11KXR 11)-, -(R n )20-, -C(R11 NR1L -CC-, -0-, -S-,
-NR11-, -N(R 10)CO, -N(RlO)C@ -, -CON(R 10)-, -CO,
-Co2-, -0C(=0), OQ=O) N( R 10)-, -CONR 11NR11- - CONR

A A NN I A A 17 N A /\\ ™ 7~ PNEY R I N A M\
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Anot her enbodinent is that Gis G, RL isR5 and R2 is
L3R7. When G of fornmulae laa, Ibb, Ice, or Idd is 3,

we 20ave2yes ef erred enbodi ment of this inventi onPCEIUBR®S/024763
to a conmpound having one or nore features sel ected
fromthe group consisting of: RL is RS selected from
t he® gfPEeme eCS(J‘PFQGSQSIWﬁ;BFG@IﬁOHﬂmeWMaSIa‘ such @y the KIVBT §@AQIokd W bene. Drugs
thiaz tﬂayénmulbi@ca&fﬂlmélanorﬂ%@aﬁagw pronﬁh‘{e,rré #Ilu{%a;e gbd)t dazol v,

I soxa |sot|onally

subst F’?’I’J‘%éeeé B b HBE%S‘PU? g%?’%daﬁ%?s?tie%n“wq BXvgeNese} (Hmox1), and
nor e PREIOES dsitasREMISQRY) arei upre@UHRQYIBHSY Bxyg@ levels; v-Btamyl cysteinyl
G:HZCM(a@HSQC?L) am@%|on%3and¢%|u§r ngeplé\tmm lytathione, or the

oMkt '*'L esp T£4, xanthine oxidase,
O( o ;’% ﬁ%ﬁg 2Cy /@Ptéﬁ’/’s NQ@(WNE@Cﬂﬂ CEO\IH(m::H ‘

30() ?:Hz m @ﬁﬁm f&fﬁlﬂ'?‘ﬁvl%@re;;lééfﬁ(cﬁﬂﬂéeéq %&ém Yfofiles upon
b

thi enyl., f ur a%yfth or pho ﬁ]sh gf& %g?éa%%FF%M hygyg?%?V?cepmr (ARR), or

pi peri cF )'7 , imdazolyl, piperazinyl, or pyridinyl; L3

i s *- dZomotersr othe@gpﬂbqyt& nydrkers théE@NHpregul@Q\th\]ehoxwlty such as Lrg-21,

- CONRIJANRL %ocs-&HRl%&%/adl%W %g@%_}ﬁ'% and Igfbp-3.

CFBNSrEpr ?5‘7 (c&pg)es that mgwm& @gp@g@ﬁ;ébe@aptzm the nucleus, exemplified by

CHZW'CE@) 2€ldgen, anCHPAG aypbiiex@he) %ampl@@zﬂh@?@mor prostate
3) 2 CHgegific-afl Qﬁ)(CHZV - CH 2N(CH 3) (CH 2) CH
2CH2-, - OON CH3V or - CH2ZN(CH2ON) CH 2-; R7a is
sel edt¥EHT pﬁ@cﬁ‘? BRAIMeSIRIved inrsigoametdbalsogfhat are also upregulated in
C1- 6alhkpresene of| substrgte. Ex8pldrhia Crididar P@U%@m'kuch as CYP3A4 and
COOCHS(Pm}IZ(H and OCH3; R3 is hydrogen or phenyl
opt| té’rf irltuted wi th R6a; J is thienyl,
pyrl nyl (ir fUg 7 3rsperter ganrsilsA “pEﬁQU'ﬁﬁég)WUbStRit%gJCKaﬁ KIDR1.
subst"lmeﬂt%%ijpb@ny thabaffepiyting abniryclion raRRtheiGEr iHER&HdBthe heart, such as
SO2 ClHaiciia flusSfehi8CH3, SCHI, S@NH2 (IIHS Cl-6 al kyl,

Br, CF3 or

SO RIS REP B B R TPt hetis (STant @ Gortpn gl cprns, anc
and [® whigh|igngy7be yatuhtoGeskn Hogsrthaaenn ragquatd Blpresti6®, E@mplary are
| dd igenes that @odI Roribresf &pre@éiorﬁ C’ﬁsﬁﬁpgr Qfﬁrtlsto!z ahd d genes that control

|nve s av| one
Font o Wl FABLE S ol P AT T (o e serotonn
L1- Ré'answergndégpwwomae% the group consisting of
Thesq ridenther profnote@nyferrednio irphieldisaydure daRind2Rhyd by érﬁBﬂﬁHaWn’ from a suitable

zjz:gglffgs%;ﬁgpr;n%gsg%%gﬁdyﬁy he d&lrgoe%éqgér]cg dons?racé%égﬁﬁvﬂg sgpygnce data from

s opti onal | y substituted at a
substltutabl e position with one or nore radicals of
TissudSmcifiBrambersC al kyl , Cl1 al koxy, COOH5hal ogen or
trifluoronmethyl; L1 is -CS-, -CH2-, -CHO, -CH2CH2-
- CerRride 2 COUWWO 'demceu&ﬁ@@amcma@@#ﬂﬂype in the populatlon the user

can Se'mH@(W')Dﬂloter H‘mwnaﬁ&)/a%%ﬂt SOMV@HGM GHNhether test
compoﬁhggareﬁgsénﬁn cB?ure dldms sel ected fromthe group

cQnsi St I_ng of ‘ﬁ pyridinyl, thienyl, furanyl,

mor p B HeRy fPecit T°52@F V[Oge'lbt?réz'aﬂp?qocyt%yﬁn%b'hﬂﬂ epithelium, are shown in
Tablel.soxazol yl, pyrimdinyl, inmidazolyl, CF3, and COOCH3;

R7 is opti onal 'y substitut ed at a substitut abl e

position with one or nore radicals of R7a; L3 is CH2,

CH2OCH2, NC( CHs) 2, CH2NH(CH2) 2, CONH, CO, CONR11, OCH2,

CH2N( CH3) 2CH2, CH20COCH2, CH2CONHCH2, CH2CONHCH2CHZ,

cycl oal kyl am ne, CH2N(CH3) CH2, or CH2NCH( CHs) 2CH2; R7a

is selected fromthe group consisting of hal ogen,

trifluoronethyl, Cralkyl, Q‘al koxy, CH=CHCOOH,

CH2COOH, OCH2COOH, OCONHCH(CH3) 2, NHCOCH 3, OH, OCH3,

COOH, COOCH3, OCI—IZO(CI-IS)ST‘%I:HZCH(CHS)Z, OCH H OCOCH H

, OCONHCH3, OCH2CH3, CH2N(CH2) CH2CF3, and OCH( CHs) 2;

R3 is hydr ogen or phenyl optionally substituted with R

;, Ring J is thienyl, thiazolyl, furanyl, pyridinyl, or

phenyl R| ng K |s opt| onal |y subst i t ut ed phenyl or

P~ N N LS P P S ~ N IS N LS ~ 7~ IS



preventing, inhibiting, or aneliorating the synptons
of a disease or disorder that is nodul ated or
wotheronese af fect ed by nucl ear receptor activi PgTMIS2006/024763

whi ch nucl ear receptor activity is inplicated,
eofprsing—admnistering to a subject in need thereof

CUTTpT T oy

a therapeutically ef ive a nt of a conpound
according to part (A&ﬁg%1fgWWg%ﬁyaW§§d.Vhen part (A

of fornulaﬁyla-qwkg_refa{enced treren—wth-—respectto
met hods m@wm@ingqﬁpnpo&ﬂ@%mof t he inventkﬁﬂy sudbpalgs  bilary
For TTeat MEMt—preventtom—i-rhi-bition,  IOAREL i ofYiE | gnepiheium

of *M™ease* or fof use in preparati diof a medi cament
d:afitrybdhe treatment, prevention, or anglioration of

di sease, it is nmeant that all conpo ds detined by +
pandotsgA) af e i ndflifled and the provispg of part (B) of

the same fornul ¥4 e not to be consigered when

det €iffri ni ng the scope of(?f he conpoungs defjned for the |
us, mi,herein. In a preferred enbodi nent of the sixth
t@ﬁﬁ%& , the inveftli on provides the nmgghod wherein the
di sease or disorder is hyperchol esterol en a,

hy S8 i popr ot ei nieti a, hywpertri gl ycesbdeni a, N N
| jupecky st r ophy, hypergl ycem a, di abetes nellitus,

pbbpsbitdspi derfi a, at Her oscl erosis, gal | stone di sease,+ acne _
vylgaris, acneiformskin conditions, diabetes,

Par kI hson's di sease, cancer, Al zheinit's di sease* -
i nive-Bymrat i+on, 1 n@ainol ogi.cal disorder@ lipid

di sorders, obesity, conditions charac%eriZed by a
perF bed~epi der ital barfetdler functi o6 condi ti ons +of _
Rdsosbriar bed di fferentiation or excess proliferation of
Phienaepi der mi s or “nucous ~nenbr ane, dfEScar di-ovascukar -
i ders, In a seyenth aspect, the invention provides
pggéoﬁg%rﬂod of rediTRH g chol esterol R¢@ s in a subpett -

in Aged thereof, -conprising adm niskgring_an effective
cho# sterol |evel -reducing anount of a conpound of any
of Tornmula la-d, "H XXVItl, and XXEX8Cd, |n a preferred -
emoedi ment of the seventh aspect,.%yﬁ i nvention
provi des a method of reducing chol'®&ferol I evel s~in a &l
suﬁT@ct ih need thereoft conprisitegraadni nistering an  _
ef teeti ven,chol esterol | evel -reduci anmount of a
conmpound %gcording to bgrt (A)Q%V%Q%Fnulag la-d.*In an -
ei h aspect, the invention provipdes a net hod Qi .
trggding,, preventing, or ameliorating one or nore
synptons of a disease of di s¢FBEWNGFESch i affected by
chajwesterol, triglyceride, or bubbggagi d | evels,
conprising administering to a subjnget i n heed thereof +
a tdverapeutically effective amount of a conpound of
any—of —forma—ta-d—p-XXVUL__and XXI Xa-d. In a
preferred enbodi nent of the eighth aspect, the
i nvention provides a nethod of treating, preventing,

e Y (Pl et orof

dbél%a‘?l?errs gr\%!élﬁch%\; Caﬁqi?"@'o%s n gheis |pescur, el : .
Cardiat %J:Qg %/g?qgr [ (e T : F EPE P cUredhipFlids Gagdiac troponin | (cTnl),
1 ootk bbaec] TG DLl T Presery
Mﬁﬂ%ﬁﬁ%ﬁﬁ%&%ﬁ&f%Mwﬁ%%$W%?W%W4WWA
(CK—MBﬁS ect. the rnvention prev de<1zdimpeaseiar Br-ARb cdudating kigase MB

T %’8‘?‘“%6’&?@?“%@&@'%)/?% lighbetpini Bntfigula O1YoEE tigh ghatn Ryocardin,

myosin light ¢hatmr2v rapd efpbioatrimefidpepticeonpound of any of formul a

la-d, HXXVH , and XXEXa-d. In a preferred enbodi nent

of the ninth aspect, the invention provides a nethod

of nodul ating nuclear receptor activity, conprising

contacting the nuclear receptor with a conpound

according to part (A of fornulas la-d.In an

enbodi ment of the ninth aspect, the invention provides

t he met hod wherein the nucl ear receptor is an orphan

nucl ear receptor. In an enbodi nent of the ninth

N " T T Y

+

" e T
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hal o, hal oal kyl, hal oal kenyl, nitro, aryl, aralkyl,

cycl oal kyl, cycl oal kyl al kyl, heterocyclyl,
waebwroozysl yl al kyl , heteroaryl, heteroaryl al kyPCTAORDE/024763

“N(Rn )2-, -COR11, -COOR 11, -CON(R p )2, -N( RU) COOR
, - SCRORLL,

10, -NSOPR11, -N(Ru ) SO2Rn
" Eﬁ@%&é%%q % mﬁﬂ% NeR0RARIP dncile IN2RE 02 alnadiisRD \ibd @Slysialylated
euraL €61l Adhesipn, Vialesuie tebleiatedsiCAMpeiith @i SoRetinhd3\WaMNidpRed on ofher cell
typeFiosucip s piosred mdsclk Neffs, | IMABL! fQPneutrJE?I L&e r?nc?gfi% Bzubulin lll, microtubule-

associiel SRk Lo refers to heteroaryl radi
>det Eed'n%(%g 2 s EF%'P:ﬁgafa?teqSMpe%ﬁ@reﬁmrgqr@g@mmt@m_i MAP-2 is a

def
'moln?f?@?"tﬂ?g‘ef bor il diéarentiaied yduowy bf \asioussds. NEhe! MarkdiEBSeufnal cells
nclubie pesraiiameht hgavgepain, aduréilimeneih i ended to a .
2a, sRRIARreddRbeR WA JbiY é?:ge%‘ox%‘ eoggsdg ﬁ'h';htogérarnmpﬁz@geﬁgqr g‘g sgfptonin receptor
on tﬁeh%gtgrﬁtoaiy' oxy" groups. 1 hatcudBreser oligogendoeyte pa preetnt depending
FdyY 6kye 9° (H’BH’L&I/E]“@XV‘F lugen ¥Geugatrotogdrengside (GaiC), myelin basic protein

lyyr :

(MBF)1 RO a penatirkngl réceptef ferFDARDam TRAEI cal of the fornul a
- RBRstivvIeariRrd radi cal as defined above and
P ﬁ%r%gh}é%ls C%gbed‘é PHIP LA lteratuzshased on the known

h d teroaryl ra e T Ne
P entﬁg% iteht%eclrgl%a?')ﬁuei e"éf'cﬁfwt?&efﬁf-l@em% invengorheah ee dareyldirectly from the

correfpr?@di%qe@?,d%{heyqnarhqys Pproteint tadlbadnteﬁzytrb%aabéféﬁlsd ?;mhgé?é ofhb marker
i )

if the riaekemnis & colpepdrabom The heteroaryl radi cal and 't he

al kyl radical are optionally substituted as defined
Repora[ebrove. The term "l inker group"” or "linker" means an

of gani'c moi ety that connects two parts of a conpound.
Li TekdteSt gtedtid] Yipd ol of  an atom such as
°“""”9@é%‘3\8%uafafe%éitﬁﬁﬁ@.%ﬁ?‘?%%ﬁaegfé’mf’tﬁw rSSporp 5. metabels or oxcologic
UCONE, or A CRETM ! '8 PPesrtehs linkeqd forp rarertangeat ittt gdneratesia detectable
Signakhe ol ecul ar mass of a linker istypically in the

At ft ; ' h f
r aihg eerofterafetaltanlehcdd® a2H8ein m{a?{)rg&%g% % {Iﬂog?st)%enz{){)ﬂ;g)_ pel‘mpescent signal

hen &dbrd i e h of ,
when &éordsSeciy ﬂw} ﬁeia?tﬁ X q%qﬁscwfi‘)'dggﬁ"'gra‘{fﬂ?edir%fﬁpt%frsems@t @an &k @chasured

in situEx&@llues 0 Kers i
C1- YPTEMATORIAREH Whiselprtéds rapthioarsdel yrersilabgrbdrt #ioReent protein

h : .
( fGF@n@nwrpeerdegneeromeorearcerttvpot&at(HG%%,?@M%%J&OQ% ﬂpoE%Qﬁenltcpl?'&lairq (eBFP),

enhangdde cy@Rt iudRaddnY pfoRiM by el ' :
fluores'cm:r:g}lﬁ 'R'pC&'p,o - N&%Z’,,%—h?ﬂcfd RIgolligrescentaryipip [(eYFP), or red
lucifera u Riics DsRedgs_ Biolugrinescenopteins -indhide firBQRNeraseOBnd Renilla
uhC' e’?};ﬁy—s@szsrﬁ@t cer mlll&b‘;’jadd’ ybnveri ﬁh%olﬁr@ﬁbé%l’:&t }-:]sg%ﬁgtes ti)nclude alkaline
phosplutets, pamkitiyse SofdfdniphaHi® it or, branc car bon
Cetzataﬁérf% ST %%\%S'gaﬁ% or nore

' be ful
ChRb @orﬁgﬁ%ﬁatégg%é&?%fnlp%h%oyﬁsﬁgﬂ% BtiPBeted sysigmak dre teeortess thateenerate a

_ its of un
signal gé}e(a%) CW Pfae l"%ﬂgmeEfqmplaanaralgemm/Hidh Ve WipreAbd dhpsh release of a

biomoleduigiimo threetbdiner e cAudEBYitalyBS b0gpal ki | ns
N6 substit ualteeﬁb )sm.e r%rg’%}pa{rétgﬁidgiem?%? product.

Regula@&h Yt #HePrdhebtd? o4h tf\én%%rf!ﬂﬂveveds by aaj%ﬁ;{tng thsPiomolgride orgbr sethivized product in

the culflre WS €ar receptor™ 1's an
Cutrﬁesu%eﬂ%ﬁggéim?’@ 5t yrimmgnoessaut es nucl ear recept or
activity to activate or repress gene function. In sone

Producig 8@ gendlitkl) 8fFeqlcEzEPt Or s can act through second
ssen?er signal i ng pat hways, and the invention woul d
bg%.ﬁ £ § Plogofefieegertes gysienrias besnwelbdicd, b eci ate 9éAtIcAMD 2R Y Standard
recombigpmtit iqu i
Bpntitdcaniquen tagglear: korleh@ne gp&\égn legl"ﬁ}e?péoﬁnaotée?.r ?Il\is can be done by

transfedi futh aWB&or" 4R
ransfedify {AB 38)Is Wth arvgﬁor vﬁm%%%ttge bremafer.and FAREer EFoAtis heferolpgous torthe cell,

i onal | erre
and """“%@%&S& 8% 21 BRfSSPmPISetieeToe pasdetiecanshen b wWaski iAG A Ghome in &
random gfshiqpar itethatisgho nhe fusdr. caNpigseaMeRrdifgods RAEIRNE L OL a
endogemus per bERARIGGS ohERL ot Tmne, i SR g Lonfol of an
amMmm%%%WWEMrtetym& Capt e ofRlacipathgprapmster into

agoni 'S RN S Reigsiv for franseringort underagpmiriste ca@inisttinéas,
Partial agonists or partial antagonists bind to
receptors and yield a response | ess than that of a
full agoni st at saturatqu1Ligand concentrations. A
partial agonist will block binding of a full agoni st
and suppress receptor activity to the |level induced by
the partial agonist alone. For exanple, partial

agoni sts bind to receptors and i nduce only part of the
changes in the receptors that are induced by agonists.

L
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for men and 27.3 kg/n2 for wonen (BM equal s wei ght
(kg)/ (height)2(nR). Use of the Conpounds of the

wonvewnesg The conmpounds of the invention exhi BCT/US2006/024763
val uabl e pharmacol ogi cal properties in manmal s, and
are particularly useful as selective LXR agonists,
antlagingiriet e gemetealisatiegmnibs tiene bpfard drafteramssdeﬁs ad\@lfferentiated —

as |6hgta8 Gy |§ts§ﬁ101Jn@FepﬁcQﬁ/e cﬁﬁﬁm% traﬂgfe&e'dep\é?mgtfog t e?\able se %céon of the

ren LS PR RERG e Lt ieoT EAES Ul 1t i slBE Uk Up o popuatn
by aap Grte@tde?'r@ﬂ b?femedi@eentwt'ams porthis réamort, yhearebdbr may aleter it Mdertake the
gendtib cliterstioaraile alkhSﬁESDEéI@rbre chioihafd %ﬁd?l#erefnﬁat@@%@fept I'nqnis way, they can

subs%@t%'nﬁ’;ﬁ%e%&%} g‘negr‘[gg% %U{%ﬁly é} ungﬁctargrgt?%g gd%ﬁr@[‘tﬁ’&@ ce{rlsofor further use.

hese
owg\ggén%a'né eCtHS‘/ﬁ@FﬁeBFttﬂ’énﬁ“&t bgycgape pqn@@nqoadltlons selected to avoid premature
diffetepipgercdidieesttser ol eni a, at heroscl erosis, atherosclerotic

CanliRyaseU i,%t“g“ys %@élﬁ& ' ungﬁgr?rgt of‘:gsokéliss ngfg]\ﬁ?e’aﬁ?‘%g Seaftgnsively in

os Byfhgl i e

I catl on
6?’% Veqigy ﬁ@ﬁ%ﬁﬁé@ﬁ%wofeﬁ@mlnp ROGOZS {Gica higeTechnologies)
or FyffENFEt GRochd Digandstis tQowptalion),Gloe sird yectos yatie mesed ob WSrovirus or lentivirus
are dtatiebe. 8pdtbIcatrhfecha hed QO3 QW&%ﬁe of ﬂ'l%ﬁ tgg%éis%;\ﬁjeeder cells, orina

f cat | I Q
eedgi%gg@uﬁ%gw@ 'Hentgﬁﬂt:&i%h egﬁés FI pher al tissues such as
skiff hﬂ"ﬁ'@ﬁ’i%fis he(es"@:aey be@nuglpie pYnBter- t@aorensystdos in the same cell line: for

exanﬁ>je184lrsﬂﬂr6m6tlrdhﬁ rdsBdndS 18t} me&bdlio |6Etom&ﬂ’69iop:!ﬂ§ﬁ in ﬁ’&@ ‘ELIHn?é éﬁ@lronment
linke@l} 'toSQ"i‘n%? refmoﬁlys \ Q§c%n(( Erroﬁ)olgr BS[S lgfilssue s{)%cgﬁc Hik%dg? %second reporter.

A'terf%ée'y -l %?P fa%r@ o Patomaﬁr m?retaﬂqﬁttone PintptAEnthalyadpond to the culture
envirprameat in 2ofifférerd fashibn, edesenioe ahﬁthérf‘peteﬁl%mdsﬁ:ins@ fo metabollc or toxicologic

chan@@ I hphe Eh@l ad&%nﬁpdi‘&nﬁé/é ta%r@a(:r;r;rﬁiggj & He&v %ﬁ;l{lﬁ]aqg%l f wshable from the

, _preventio
other y e"%%')ér BY eéaé“pier 5 Egeg“ gldf’éesf%“ ARjPYSgirnastielianchpach &Wﬁa willgenerate a
genepmen:gyrngg)podqutgy)emlts\@oresq_dsQe atppdliffed @ WradeBondth, Using this strategy, a cell
populRadnicam Bpatt 6h diffesePBsoten@dl mblaBAR LR LISt b SSASHN See, €. 3g.,
I nternational Patent Application Publication No. WO
A”/OO/17334 Trends i n Neurosciences (1994), Vol. 17, pp.
é”%f§a§%0) prevention of degenerative neuropathies

OC At Béhefitbf ﬁénzg?ﬁ%f?egﬁ gctnepﬁftﬁllt)gfo elc&ISQﬁaltl l%pg‘enp Mafm all respects,

exce;f._lﬁheﬁ thegpg/e a W(St'cuwaﬁi jog ngﬂ_\?)genelﬁnc? Tﬂ %drg@ |rr@;agglqz§g enzyme or drug
targe( Arpasipdar dftereyti Ahie il relByantindim copb@SB Hrug dakenirgBbechitse tisre are some

naturflp .occléBg 2Ry van@ﬂﬁth@tﬂf@btmﬁldgél 'S ERRF B réslmljﬂ tg'ogmgiggb'llze drugs of a
r ovid

Al so
parichap e, Sapme B ool ?{e SR s bl R 6P RrseBImes iy ofect of e
comppud by rlgesc(eRB@Aln) an f"@ |ae sgec@c mannaerer Her pubtistled RAS.eprtent application
2003/0Q955Ta0sl, pmordpi {01 282t (0134 NGoroMCLBY/ 78972)  t her eby

| n@fa%l@é 3¢ dfui‘ﬁéa%%hz@ﬁ%n@%e%rl%knn% rkﬁ]tpmﬁ\pgﬁc varlarqa rc‘)rrr%onsequence are

des”@%%%’b@ﬁ E%s RN i 781957 235)%%%%?' dBspded: Bult. [§6:366, 1999; and W.

Webbep Pasitnaepgerticso Oxford UnileBreset$23ds t o renove chol estero
fromtissue deposits such as atherosclerotic plaques
or xanthomas in a patient with atherosclerosis or
at heroscl erotic cardi ovascul ar di sease mani fest by
clinical signs of such disease, wherein the nethods
conprise admnistering to the patient a
therapeutically effective anmount of a compound or
conposition of the present invention. Additionally,
the instant invention also provides a nethod for
preventing or reducing the risk of a first or
subsequent occurrence of an atherosclerotic
cardi ovascul ar di sease event including ischem c heart
di sease, ischenic stroke, miflti-infarct dementia, and
intermttent claudication conprising the
adm ni stration of a prophylactically effective anmount
of a conpound or conposition of the present invention
to a patlent at rlsk for such an event. The patlent

o o, o o . S
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(typically with SV40 small t intron and poly-A tail,
(de Wet et al., (1987) Mol. Cell. Biol. 7 725-735)
wdawt/®2¥gam from t he herpes virus thym di ne kPaagis2006/024763
pronoter (located at nucl eotides residues-105 to +51
i di kinase nucleotide sequence, obtained

for e 2, wfromthe plasmd pBLCAT2(Luckow & Schut z
( 1987;F %f NaA‘E?'ro%wgﬂow@r'@nmwumtmﬁzm Brizyvhead

Y C"‘I"i ate rn:pnnqp el enent (TRE). The

rmtourmto—the—a P
ERinge of esponse_el ement is fgprpdent upon
theytype o\?a%érggge % be usEHBIUNY t he cagfygel tHempleg Substrates

or—XR-b-a-reporter plasnid

S0 T

P
o

<

o7 [he fuii'iU“Ulll LXR a—o1 | e\ i
CYRRBPr i Si NG gk LXR REWhwea Akiciny pi cal | y be USgghine nortyptii
such as for&)gxan'p e in Apercatrarientl 151 asni ﬁoosuch mr,fm”e‘ihgﬁﬁg,‘f’
LXREx] -tk-luciferase, (see U S. patent No. 5,747,661,
whi ch is hesemdanpar pohieed%Ppansieter ence). In the
case of a LXR a or LXR b amievenls f usi on, GAL4
A

Upstream Acti vati ng SEquUences (UAS)would—be—used:
CYPO@A cal | y t hawcdbAdidy UAS woul d conpri se thg, sequéibdenide, diazepam,
5' CGGRNNRCYNYNCNCCG S', where Y = C or T, R =A ibyprogn, warfarin

and N=A C, T or G and would be present as a tandem

CYP¥pi@at of Aowogibdsr Nunereaamsidiads of s 5 mephenytoin, omeprazole,
co-transfecting the expression and reporter pl a¥%{dlgitalopram

are known to those of skihikebinrkfe art and may be USed
N-agepyraniease ¢ o-poar mwbisct | omeramis@y Oromal 20mf r OCkIge di @soniazid, procainamaide,
plasmids into a suitable céltsype. Typical | yB§@Hdes hydralazines

Thiogfhel Wi 11 not endogenously express nuclear Teceptors

metflyfAtierdst er 28T Mejbdider t he riedpbmetioal enentsigused | fmerfapopurine,
reporter plasmid Nunmerous reporter gene syst &hgmuagpgazathioprine

known in the art and include, for exanple, alkaline
phosphat ase (see, Berger, | , et al., CGene (1988),
Anoth¥PbnzyG® witlh Rnowh v antsA0 | . Met hods. Mol . Biol.
wh:ch&%%?@ﬁ d{/ol i Eg. %3%{?,‘”@ g"gYSa%f°6esi“odﬁg?é'vi“%éﬁsmstemney and
> QP Set é?u?“sﬁii’.t'b@ RPstrecanes (ipdel eGie CarBer E@@hidl. Biomarkers Prev.
8:90TN\®%n et al ., and Bronstein, L, et al., J . Chenilum
Bi ol puminté $869)his Modinfint ARne A% ¢l orampheni col
separBtG ELY, OLLEI%Bﬁg %GR Csleogn Goremanené?”}é?s;s ,C_elpﬁﬁr‘? ST g g, or more
) (198 ol O_FSB]- ré H?&_Cglh_fjo’pmgﬂog|IW?t{§ﬁliy@ﬁg{eq to introduce a variant
° th:giz%gr gggr@g g‘ibggxﬁm? @wrg’; Faﬁa@aﬁ)re'ﬁfsmr ?\Sﬂlﬂﬂi@fﬁ&?hﬁé)romoter-
repo Ny h ,cal Bé Rirddutde nd Srfsductiort b1 AT Variant i
substifdisk @4t r%ti\%ffﬂa (.ﬁg);gh m%fo?o%%’ 8%8& %i’ 074, Jhs: 1%1 ’r@geo’ypé@&;t ©vanantis
and p@Nd 0, 843, 7 6] and natur arryPipFian: Bt sigpcss ke radogenous gene,
PETS; (B Varilyt undeggoptrol RE% dog@ineishieamscriptk®9IBhirol Weinent& 7 Altedatively, if a
o e o L e LS L LML g
n a t t . .
opposhdWIEE B3OS B DELEL O 812 PIRRVBE P 665" plonry steins e
exFan s the VersatFrant §rieactiedng it basempiagydpmolbgous recombination,
difl %Eﬁt”ﬁ e thert dieseniigted arfd ushefon b €Ereening R RIEQFibddn the sections that
follow.questi on to defined DNA bi nding el enents recogni zed by
defi ned DNA bi ndi ng domai n (see WX5/18380). This
expands the utility of cell based cotransfection
glelnd Cells jo aDesiead Tigsue Bvoe he bi ol ogi cal response or
SORGER RS WHARWLMS the natjve DNA binding domain
for exol5 010 ;Sat] st act o%@.dg?eﬁ'ggléﬁ@e A W'%ﬁ'ée %?%%ﬂ%ﬂogﬁfyﬁt%“@ designed
" PSR RINCIE! §94 ApPURL thipeRvIationeoan Ae pikeg wp taramn sttert teiqoired, and then
differengigige gt wilbinte dstdesited tissae typd.neri ¢ construct is used in
pl ace of the full |ength nuclear receptor. As with the
full length nuclear receptor, treatnment of the
transfected cells with an agoni st for the nuclear
receptor LBD increases the transcriptional activity of
the heterol ogous DNA bindi ng domain which is reflected
by an increase in expression of the reporter gene as
descri bed above. Typically for such chineric
constructs,the DNA bi ndi ng donai ns from defi ned
nucl ear receptors, or fromyeast or bacterially
derived transcriptional regulators such as menbers of

s = 0 o N 1 re

" ~Nn1 N | Y 1 s
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skilled in the arts. Acetophenones (Odi) can be
Woz‘BQﬂ%h%dsed to diketones (GArv) via a O ai seRperys2006/024763

condensati on. Hydrazines (OQii) and di ketones ( |/v)

can be condensed to form pyrazoles (OCAv) thermally or
i CW)usth the aid of catalysts such as acid. Aryl brom des
verCelich as (001v) can then be el aborated further by an

a Hypaldcited cahaRGiffetsntiBatCionBBE Bcelsl nsikd arl @AIGIor 6 hidtéhefoatid@tyRise, as
descnbte?t irnaU%r ya-"atérlt n@45%y5%5 egnd( %Vwbhcaﬁ;h %/l/b %5/91954{9 %e%ae§rporatlon)

ari ng I nven
Und'ﬁ%ef%w F‘)II:'IS S‘alﬁ @fﬁec%ureq—m YBE) ﬁ[@ﬁ@“cﬁé’f gh é@'b(%ﬁéﬁ'stfn% dgpcgpdase. In an
exemplatyaimtirogt diftbramadinn isynitathd with ¢a DHISOs thirs with BMMST the bistosesdeacetylase

mhlbitoarn}ﬂutyfaéé" g‘gheaMS bhsa& &aqo(%vmatur@é @ 95!’@]; 4 i&%’soiﬂ ecnshe‘ﬁgtgcyte culture

mediu G5 AR S PR STBO5TTT R S ARREL R TP B fecr and
TGF-apyrazol es (002vi) either thermally or with the aid of
C8lagddy SirsiederBor? diteritdtiBy 1hEs { &iif 2info2, HepdtbRBI @re  described in

us 20?‘5‘5?%_2@'9§A’? @éﬁ&f@%@ 8‘5(%%1!?] are cHltured wnthlsJFveDal combma'gxns of |d|ffer|ant|at|on and

matura[:u?reﬁqﬁn ip /Ayepce, causing the hES cells to differentiate first into early endoderm or
hepatotitte {rEeuBloaMandtitin agpitated h&paydeyte-kedelt: t ri f | uor o- but ane-1, 3
BfﬁQfgﬁhall% iﬂtozenhodehnrl@ecepseg%e@e irnmé't&? uQﬁH Elfh@ Bu §t5 DMSO or fetal

SsSur e

| on
sovie B TPHOY B arHEAE ¥t Jraast i e ﬁl{f&%ﬂa 1o Sifjglgen continue
using ptcauredtidlly atzilabt eeatacyist dulplrel msditraZnatlging mrmsyclmfas bepatofytd\growth

factor @@F}Jtebleé}mblrbrw fact%p@Gmhc)/or%n% J&'Ehdgéﬁ@pr@ie% (e, BMP-2, 4, or 7) in

various cor%%rlg ons mal maturag Pwagl ap n%x_w_: %’gO- etehsg:?c% % ggents such as
dexamgtb@z'el*q @J’rpf\ﬁa%at'aa’d 'WSHat@aﬁhtm aPMSP FW@G@idfmnt VS ROGS(PAMEP3 A1, as

applied 1 PO Fdpb@e hepdictyRE e thisSh@wlion, fsr @nideb @cR@dh Exatipid BNNela refined
hepatoE)Qe |F§erﬁ|§t%9tp¥owzolf b@%tl%‘o &i ﬁgitgd l.?SHIglg ?&Qﬁ_wﬁmgcﬂhﬂtaarvﬂa ypically

in the '”PrF%?%e %fr?él S%?&Eﬁ'“?'?yd’chfoJﬁh@Fto'iﬂ/é'F“ebLt“ﬁ@ﬁ apq/or FQuiEpmple 6). The cells
can theadhd intaitupeticih stagds, s HEE) EGR) andisUBMP, erdiapded e thie bessarice bf agents such

as dexﬁfléﬂ%fzon%tfblfoﬁ/écﬂ@/ dbstakmmMyi Ut es at < -70 0C, et PW
uor 0 ro

T EITORSTURHE) o 2P OB IE Bl P> BR[G0S B e oo
has ay4Basii thige.eand Migterahly| fveberosaver ehde Howirgs cherdciietigs:t ox-antitrypsin;

asialoghyaspiotdin) Gytbhentorb @RS Pmsoeém@@texﬁéis@h §ititdsé-6pBosphatase

actmtyf ?ogv 1106 %ﬁgﬂk{l -th‘c’spr!St%ﬁC%Adgﬁkoé@’ﬁ&og?ch ?eres of %g?\ilg%/tega(gurﬁmdal cells,

uenc
possiblyith (Ci@d)cwﬁ)spa% éefwwﬁbw MelEheiifeairss exeatye ﬂ*ﬁw%ocytﬂ& pselpted from
humantlibe reyriel eéseotn b fard hee rddGredaal duélll’ym’ellst Kehdpaistytesamiiigals definition.
Assay l’n@t)ﬁ@d’s fmnﬁf? n@%@tn%e?sggﬂ E Sle&) rn%‘@' lfaténtay @58 4GS A - hepatocyge of this

g M N A
this is exolirlily readiredi t h t he aqueous layer and diluted with Et 20

( mﬂQ@ Ctmt&(t odea@g §&aéhng ehé/\@s%r ﬁ\gy 5&55 Rl idoMsttthRe g o lpsmcuuar drug
re separated and

metabo?zm%enzynéec?usgch s % ghrgm% ; §50 en mes ﬁv%nf\gay fitgbeyw\g_jhe actwnty of
cytochrppe RASAS rie doBbiprriiec c¢"ayréihsa merséetfér Pk gubsiaies: NspS0Ogs midazolam
(metabﬁnzba ey edrsan dolmmmwe&b@ﬁemmd@fpzmﬂ pERdcdih ESFURL), bR bufuralol

(cvpzﬁén) it CQ{ o egl’it ted J?ée?né;galblautgﬁs tcﬁ‘ﬁ%'ﬂm‘é@thaf‘o@a%?e‘?e‘ﬂ?e cell line,

Concen ra nder uce re sur
such ap dieplg SPliswat EPnVBRIEY @Y Of TREtoFRgs PRbitys 6’F |aII \Wésdr\éﬂfn'ﬁé@ cassette
simultadenusly usder GBMGh VWadastbleartae selsdeth bé tilrataditwidntdmpounds such as

dexam&ﬁé%gh’é:gr Rirffmgidid Sidle or dunngI use ln drug screenmg1 s0 as to increase cytochrome P450
t hi ophen- 2- ,4-trifluoro-butanel,

expres§°'}ﬁrgﬁt%'?ylﬂ’efel ©100. 8 %yl eI d) as apal e brown solid.
1H NWMR (400 MHz, CDO 3): d 14.5 (broad s, IH), 7.57
(d, J =4.0Hz, IH, 7.17 ¢4._J = 4.0 Hz, IH), 6.37
(s, IH). Exanple Ib Preparation
of 5- ( 5- Brono4hi ophen-2-yl)-1-(2,5-dichloro
henyl)-3-ttifliioromethyl-lH pyi'azole Into a 250 nL
flask was weighted 2.01 g (9.41 mmol) of
2, 5-di chI orophenyl hydra2| ne hydrochl or| de (AI dr| ch)

A — o~ o — - e - -
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Reactions and conditions: (a) DMFDVA, reflux; f )

wo 20iNodge, EtOH, reflux; (c) RAB(OH) 2, K2COB, #OimIsI006/024763
PdC 2(dppf), H20bdi oxane, 800C. Pyrazole Ic A general
synthesis of pyrazole Ic (00414) is shown in Schene 4.
First, an acetyl-bronoarene (0048), for exanple, where
Yis S Oor CH2=CH2, can be condensed w th DVFDVA

Nerve gefl§ | owed by hydrazi ne, for exanple an al kyl hydrazi ne,

R‘%M’“@l’s é:gup b@%écngrra@d ﬂ'orWhﬁg %IE a?(forcfn\lﬁ@f% mérrﬁ%ﬁ%h ge%cﬁk%w 8.8. Patent

6,833 %Gg O%qeélteg ﬁb‘ﬂl’ Expo@e%% S?é)pbﬂg(%}p%’i % Bndc\g(p d[:%00868 {Geron Corporation).
UndiffegentiaterDinfE] oglie ap leybywid Ibodj/sceIISwmdulturm 0S5 medup lcbmiginiaf one or more

neurotr@i¥Hhs @nivbid br hoROHiIRBATS, g’iaﬁérgtmg RAB( gﬂb@tlonuﬁ‘\gﬁéh SiARABOH of the cells

oorest A b P K W SR e o o s A5l o e

Exemplepygaitogens gt EGF vitasin F&. BPGT. sod -t BedneblanRadm(aepitns areNT-3 and
BDNF. yThelusk 6fh@F€m1pér%lliDAﬁtdgbﬁtsts(@Q%Abmatl&ﬁl bryawP4ng asdboibRRSid, can be

used tEni%_éag 9&)‘3 IO B?fg%v?eé@%{ﬁ%x R(E t“@% ﬁ%g@l\lg%d" drP ylase, a

charac o{quoeﬁralﬂ%rglc g@t@nS( NngaWpeIIS(C@)w they bpﬁg(sai_ﬁozmdergo terminal
differeri(2GOBY culiOinglwith Rel@t@ptazpd 1o ki2ehadiodxaoyen. 800C. Exanpl e 3

40](9%5&1@ (o] t&p&% !}Q gé\eta@d(fr}bmfigacgﬁ%uw Quliunng them as cell aggregates,

suspon 8 LR 98 5 BRBE R RERC 5. PIERSeREYh Y gantaton fctr
such am'gdcpj@mm‘@ sleptuiny areldetinpig tacid.e Thf cells are then plated onto a solid surface, the

retinoicZacRIGE WitdrammDEHaNRd b’dp@@hﬂnge)(p%n&a Q‘em%apmmn}tloﬁ'wn be effected by
plating 'ﬁlﬂ glélflll_ F?{\ éﬂ%%g\ﬁrﬁﬁ grow%{ge%org Pol;])ulatlons Fa(nﬁyen}gé‘,n\/\@m which over 80%

of the celisAje petitivarfer eliopdsadrapyifemarierg Hﬂ%aref@m'wcen yA286 danchBDGFRa, and
negativk iférl tRe COUIRU ﬁ\drkérlNéhr\g SERUROT publiddtios v oveg00re@andNKdilRad et al.,

J Neurd"s@xéoofv%%ﬁg)%§b%t élbgr{ C?gjtlnglr}: C?"g %ﬁ}{%hﬂ]cglcs has _?ls% ge reported
<K"mafg“3éf7 et 2, jgriing Sipm Gsls §1éz2°? H 5d), 3.13 (3Hss), 2. 90
(3H, s). Exanple 3b Preparation
Heart c@lis3~( 5- br onot hi ophen-2-yl)-1-nethyl -1 H pyrazoh To a
stirred sol ution of
| CqrdjorBYosYiet  dBPRBIRCYe plepursu Fandieppresfitchnt bipeerip according to the
method(Dovitad th WD.02/006960.) Thecelid &klcitlizd A guspeasioradithedtal calf serum or serum
replace%ﬁthXAo*%%r%H Q@ar& Qtro:bﬁc {Br ?hhpaﬂé&?'o}m%ﬁaﬂ&ﬁ s@c@\eats'f')Cazacytldme

Xt ur

Atemafily GRRGEBRPAT PR g1 52 oot BERITRS S GULTTE SR At A
followed! byrpduring wite adnek drehrgertmueteit filget BAP A aticoptioratiulygidrther culturing with
an insufH-fke @be/vﬁ‘r fac-:ﬂ)'}fﬁker l@?ﬂd Wiedi@s, Q?Aﬁééﬁ&%}y}@gﬁtﬂ(c%%l(s%@n kA be separated
from oty ﬁghér?ttpe RoRy? gﬁuby ﬁ?ﬁq\" Feé’g'ﬁWt °Ehr omat ogr aphy (silica,
Mertquoﬁseq;tt@pstcﬁ@ mpiuth euitgingpiesuetls s@as {odforpn clggferaknoyn as cardiac
bodies WhiehevisgDdindle eNsl ahe Ged dBEIBilg ard-réBmiHgaRDEdiaPERIRs 2-in successive

lteratloxysl )?%yvgg%n?yal dﬁ_ %’%Péér\&ﬁ,% ﬁigh 23%@%?181 ﬁeﬁ\/ﬁ% 6%5%8% for denl cTnT,
cardlac-,sp%rgncmyppm mavy epa@th-IQHandrﬁ\e trqg\sq[@tlctrm|fqaqt03al)<x2 5 Sge @pggopgso Xu
et al., Clrd Res. RIIR;91®):6@Epnd USROS/ 4ER2CI (Bron Corparaibd). (1 H, d),
7.10 (IH d), 6.94 (IH m56.36 (IH5d), 3.92 (3H, s).
oth tan%l e 3c Preparation of 3~[5-(3-nmethcnmesulfo | hey
PN YRSi ophen- 2-yl J-1-net}yl -1 H pyrazol eA stirred
Mislét EH1IE can be differentiated from hES cells (WO 03/050249 Geron Corp.) by initiating

dlﬁerenﬁétr’éa ()ﬁ?ér R )J'Uu Mﬁ@ aﬁmé/o]l % %ankél ef?éll; szs%!/egal (‘a%togs selected

from Aqt\jm@@ adwlstqpe eﬁqﬁyfa)se |W@£§§L}(%@ 45 bﬁﬁra 92 asmﬁqgg;\ osrLch as bFGF); and a
TGF-B &Wd@@pgﬁégolﬂ@Ms(u&Zasr‘rmgglﬂ]D fiind 26lis aanl thdA Me( ﬁatﬁremb)/ culiuring with
di oxane (6 nL) was sparged with Argon for 5 mn and
then heated at 85C as a sep.ed flask. After 6 h the
reaction m xture was allowed to cool to anbient
tenperature, filtered (Celite(tm) and the filter
agent rinsed with EtQAc. The conbined filtrates were
concentrated under reduced pressure and purified by
chr omat ogr aphy (silica, EtOAc/DCM 2:98 to 5 95) to

~ A A AN A o o
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t hanone, MS(ES): 492 [ MHH +

‘\él % Ie- (3-cUor oph(enyl) ) - 5-{5-[3-(net hyl sul fonyl ) phenyl]-2
wothi7em3ded - 1H- pyrazol - 3-yl ] propan-2-ol, MS(ES) PC#T1182006/024763

[ MtH] + 2-[1 - (4- chl or ophenyl ) - 5-{5-[ 3- (melhyl s

i I}. henvl 1- 2-i I\/_bn}” }-1H pyrazol -3-yl] rropan-2-ol,

nlcok}g i IQ%%X f*hppﬁ)ula_pon n which at least 5% of the cells express Pdx1, insulin, glucagon,
somstoptating 8¢ pPaneeelisrolypenides - €8I diBtets My foph Swsfeﬂfiﬁﬁga F?:l?i{ségln] producing
cells, Rhitthdaemy tecovkiBY FiRARY. -3 W d {5’{/@5@ gé'rg.'q oo ,(hEI ): 4

[ Myl cpoidiclobii(2s bl uargphenyl ) - 5° T3 ¥t hyl su

VE(E ajrop%élu/‘ [ell\%_ € made Dy coculturing hES cells with murine bone marrow cells or yolk
sac Egcfofh_e 2 o3lls 5P Gptiinydenerde £8ls[vath (emdihdicit MaMBcES)s. pAGH: 6,280,718).
Hen{aNMiﬂtie cells can also be made by culturing hES calls wi_thln?rréart]o ie?ic_: FX‘%’WSWFC’ a bone

morghodearcloRsdind 2 g@&fb;élé @hLU(% %ﬁéé/b?s?%?%%d yzyég)sf (Robarts Institute).

- 1H D rﬁlzol- %/ . ,

- (“3gnenymal proaenitors ang fl@ﬁ?}zps}s can be generated from hES cells according to the
meth!oﬁ g%iqedfz?wg (@@94?1{;)6] hpheaybd hédendhyh@ZBls-can Weh BE 'ﬂﬁﬂ&%ﬁferentiated
into Bﬂoa@tilinéa%g_célmihua rifedium ontajnin n oste %lfﬁ or,osluch %S)n?orphogenic
proteéxb({yg i ] P%%Sl,laoﬁg%%] ?opgTh)ur_naEr; ggF—E%ec?eptor, o?i Iiganéi foﬂjsa}e human vitamin D
recepgjory (MIC{ PR Sotile #1 alorQiqime rstén -CaHy ZooB3cof:netdny | %44 5080009589 A1
(IskoYiiattiziey ki aid-dnbi L 00d/0 loe BYA12EQlMAR oY Iall,%@@o%gﬁ)zr_egéd endothelial cells
cortBPb bomfl el Y crl coperseres. o e remongosusanorsybamaeta by
culturwgr{%sl cels fwma?grngteﬁwitazqﬁbctﬂve yorbirGations of differentiation factors listed in
WO Q&(069FeD (@arom@dny | ) phenol , MS(ES): 523 [A'Vf*lHl ¥ o0an. 2. ol

2- Obed éﬁeﬂrghgigﬁmlvlti_ ILO?Q'kFW In) lﬂg %Hyc!r]s_ugs_equ%ﬂ)) r<3eve oped can be used in
C°“j”§/b_§%g‘f§}h§@‘? g‘l’?"&i@} tR 1eals PRBWIF-PpRtiensal3 represeniatiyen oparises)
MS(ES): 508 [ M+H + -2
g - 5-{5-[ 4- (et hyl sul f onyl ) phenyl ]
e O?th?ﬁ:naelnffdgdlj—rl- pf/tfég'gi - 3- §/I ] propan-2-ol, MS(ES): 473

[ ML?_II his invention containing a promoter-reporter system can be used tohsclreenlf?r factors

(such Zos[ dolvérits, Grmail afolcou® ddndBepide R NER %%ﬁ%{e&t&%&)ﬁcﬁr (()eg\z%,?p%c_e@%f ’conditions

(SL.ICh QQ)&'[J%JSC)QII%EBZ{&]?L% é;ix Ipi!g}{(lg%)-@%{k érgﬂae%a%o'lic pr.operties or gene expression pr(.)files.
This c%/rjséﬁ J C%,t%s-t%dy de g PHiEmRNg drag §eaty, B idamtify agtossthdt amyst the R@tation of

drug matgbolism, pri te ayAluate Rk palitiata Blpha?midoloBit 4 BAR. 20f pghicul%{te%@t Is the use of

“these béld in[tﬁé"éﬂ}e‘bninél&%n{e%%%_le{qrg%?nﬁ )(/)fh_er5a_gfg,t§ ﬁ’?@?lﬁﬁ @Eﬂripq)fﬁ? p()ll and/or

alterin%'ﬁielllr@ﬁ%%@l%ﬁqr ?/%]g?ngalf‘) Pl}a_rniqq_elﬁ&qglggmop@ery.l ] propan- 2- ol ,
: 0O [ MtH] +, 452 (M OH) o
Toxicitg/z[(siliznsg% 2, g?di E:hl (I;ur ophenyl ) -5-{1l-nethyl -5-[3- (et hyl siif

. -2-yl Y4H ol -
grﬂ%% })%F%%l{qltgrlr;oﬂgr{\}ége{gg)zthg E%pmiqr% Lqiliiuy tdBi6g (nMI\%zcomlﬁrjir{gi the cell
populafiary withche ageolih b yérdendd [tybidamedyhibisg ik foQRY hé&guh@[n%%g%eégif%e agent
on the hpydHoRir-Rp 6 [silstenZFscl\f\/%HQM oa&%a'll); B)y éc}nf;)agr?rgaﬁé signal frdm the reporter gene in

the pre%?n?ia _E%;a_'%%ric% ?fg Eha(egﬁK}tl ysing _a[dgt_egti%ﬂrﬁﬁﬁsqpplfom‘a}d ptherpdrier thoden.

- By M Busiatiano[ES lis drp perstally Bodited RAO@FRentide@lo create a population
of hephiB{yieS) dontéiﬁﬂg [a'\/t)rbﬂmotéﬁ fopf@g:mé M’()?%nase 1, lin||<eq5to[ % green fluorescent protein
reportef udre (e Gofll 0L QropNenyl) - 5- U3 met'hyl=5-7 3 .
eporte [g e.r o g 5 _el%_a0$ co gjll t ffst[ in the same medium, and fluorescence is
measun)ég% QO{T%@[ESSI;] A/itlb’fllqwqqyimey)ﬂp;hmwf theZedt lagéng nbﬁl:rbasie.'ilg fadrdicence
level indigatep thentpk )herthtopyyenase h -g3nd/ s Wr@ﬁ%d?éﬁga}enhﬁn(rgssp%hseﬁg E?)xidative
stress xgd_}dctgdi Bo'yr tgi fest5 a el‘nt; (Dé'f_feéwtb?%eaﬁ ealﬁlg/ ragqnégﬂqu&}gmﬁ 6?n\bq soieener/ine rapid
through(%n p_rOff_ispg% B I@,@y)gpt]abllghirpqqth@fﬁuﬁ p_trpe.v(elllﬂeftat‘mdbreﬁtér)pla)e. Agents tested
accordipgsig Ansygiem oRbb¢ E8)tifiebdrnd selvbitd b further de\(ell\%ment, testirﬁ, or Uthbecause

2-[1-(2-chl orophenyl)-5-{5-[2-(nethyli )pheny -2-1hi

enyl }- 1H pyrazol - 3-yl ] propgn-2-ol; M5 (ES): 441

l MHZ_I]- ::rhl orZEJEJhenyI ) -5-[5-(2-fl uorobi phenyl -4-yl)-2-thie

" - 3- -2-0l; M5 (ES): 489 [ MH]+;

nyl]-1H pyrazol - 3-yl } propan ; : |

2-{1-(2-chlorophenyl ) -5-[5- (3-f1 uor ophenyl ) - 2-t hi enyl ]

“1H pyrazol - 3-yl } propan-2-ol ;. N& (ES): 413 [MH +
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2-(1-[3-fluoro-2-(trifluoronethyl)ph”

| H pyrazol - 3-yl ) propan-2-ol, MS(ES): 539 [ MtH +.
wa-2pa/0p3s6Br ono- 5- [ 3- ( net hykul f onyl ) phenyl ] - 2- t PemAiSe0k/024763

(2-cMor ophenyl ) - 1H pyrazol -3- yl]propan-2-ol MS(ES):

‘”GV%%%BJ ';“ VBRI inoteapqyertagrption irf Bmiphe phempyted exBredshingnyith means that
if there Qszarwleffedt ettribplaieyd the bldsqrips azid tedt agéht] PIsHRBW-=2nRbhold that the user

Con%é@eptaﬁ@ o ;rl uorO%ﬂc}J, -5-{3-nmet hyl - 5-[ 3- (net hy

| sd ef)éndmlg)onﬁlée,]g)%rerﬁattov@ &%pﬁwlglfwcan be used that are at least 50%,
80% ogor)?p]/ th@ggme@s &ir the(¢B[ %) of infeddst. | Whdrl the cell populations are relatively pure, or

whemmitehsglebted 5ro{n3teE {sl onWEJch\)é' A% |t§d% I At Eﬁl (e.g., the CYP3A4 promoter in

hepa%(: t@g)otbgn % iie X%ﬁt %ﬁ Afé\/g f%F‘j“ﬁﬁ’éPﬁ/W?aSQreﬂ/ﬁ'ﬁ‘?W)by folk{vg'rg signal
o f*(etr?wrﬁﬂs%' 19! eqsylatioa na 2hgie.] - 1Hpyr azol -
3- yloyvetch anente cdfHoRRtionS29 n{oM‘ﬂret?ﬂo‘beneous and the R/E)mo‘ § oan. be induced

in mgre {rén ()|5e éf:%he[ c(eh tyﬁ@slt Qe\@eﬁt,/q’heﬁc' ltJ OP%/ v]itgﬁgleioz%ilow the eftec

basrst3 1& F?" t a&%grﬁzggee l%ﬂt a' g E@):-\resg%lvef mppq})teq-reporter system and a tissue-specific

promgte[ tepqrige Qypybmospmmyéd)te 8o (hB-phdielldriy wamt thy |té%%g\aﬁt% EApkd mfh the cell
populBid ds-adwHolel, BURHe)ouiblit dP e @2, rsanea%r]a(%so:p%nge in thie ml\/?%Ehc ‘responsive

reporge(r) gvrren'\%e_%ept dl’&) ? 8%&)?965}9 &nﬂ?thﬁ |t|§sug sp{eglfrtf @P‘{'T?é &@peg@N/of thls approach is that

thereNB(rES)eed ztggthtf My:gﬂt c¢ll type to predominate the reagent cell population. Populations

compBisifid legs2AhanNADRLO PO, Ioel 59 v By ta)g‘e@feﬁsf’cah %e (48 l!%k%‘& i{yjml:e)d eQ‘ect will be
demdp¥t a}edat'the’}e glleydle}ectm Qéfls mn w%ch%ohvw reporters are expressed This enables the drug

Mt
screexing téchrigyss o BYRpH9N. 19-tegusp witlmealdtiydis e calytydep fve Bytitjpe? — e. g.
msulm-pfhﬂle:gylp}anclmegﬂ erdreythi] cBNsQRA OtiliZe Qbartrcw @otrar@ﬂ‘r%ter

| Ml po‘bulatlons equrpped with a p urag é t?b lic 0{ OX\C%lEﬁ eag;hwaoﬁﬂé%vomoter—
repor% gyitev&uﬁ feétﬁ%; a? gr% hen te[ regor{er TZEﬁt@%tgﬁl Psinglg cell N’S( @3) a population of
mlxechqegs mMai)ingsdifferent @&m@@r feBorferredristydcs)i kefropy/ LigeR h@ Mohilor Alitiple assault

O eh o8 1 G GbReny 1) & PSS PhEeRgr P

henyl ] - 2-thi enyl }- 1H pyrazol -3- yl ] propan-2-ol,
Scree)ﬂég @gosmﬁ@qha[nmp gical effect

2- éésrdé@sc?e’e%h teHr%Plmenﬁs ?to* fop%h?(% méat%/ls)m anci (? is srtlon the cells of

this rréen%F” can %sg ntp SI?/@E'E@I poagryg plpqquiq]olpgrcal effect. For example, pancreatic
cells epn |nmP z_remrte;rsmstm @riven by aroinsuie proyibtepdae Iby ufedo $dednrUgBBipable of
mducrhg/ insuwih Bevatib. prh@.l?dﬁhil celfs dobaBi Ia}rep])hbr@j/ tem driven by promoters for genes in

neuro rlnprt s?@ﬂ%r [e? %eo OHS—JDE %%)carsb? BJ f’ ? iqr'e@p WW9§ with a potentially beneficial
neurolpg} 30[5hé- he, upe of eqﬂe d¥iss [ and Tethogeleay olf -ii8s yrivéritioro pa poslive screening

paralleld thaﬂ\@(tcﬁﬁ)ty tedfiflg, $eMttifly abpropriate promoter constructs and a apting_ the assays as
approgiatel - ( 3- f 1 uor o- 2- et hyl phenylg 5-{5-[ 3-(net hy sulfon T

hi enyl } - 1H pyrazol - 3- yl ] propan-2-ol,
) phenyl ;l %%TE F MPF}%OU}PdS canpb% tested for cytoprotection against another drug or cuiture

conditig.[ [Fo @cafnbtqocqﬂpyontaimrmg 3 -pyoimptebrebbrtel %r(an@na)(j)@gulated in_apoptosis or
stress i(I0té ®OWIA)dp Ry byl g%a&JH)%Feyéu}tur;d_i'n e pqgs%hce of )‘Qr O3 B&N ag menadione,

tertrar)ptg i\h@%ﬂ)urr?on? ( Q% M\Si WPF% Hung)nw c)r _agnqrgal [ogcg(ermgg_eﬁg/logwh on the
reportqr 6Iﬁ9q| ) Presyiehlisizedt ¢elleewtinkd Wik syt sueedorsan yé o8 @RRRedrds that will
prevenl/B{wes) or ré\&%e[réﬁbhﬂ:r stgnaling, thereby denotrng a Iowvfr Ie\tegof ?ng e y;fressmn and

hencegI o@cmecfgte'lr'] ? lé)%?l dpv)ItF'rl %Eﬁ ¥ %%cgq)mygcytes for example, to test drugs

for SU"??"] g)é Qargﬁac rsqhg(rgsntargiglg vs{tlqurﬁenmg of drugs for positive effects, matched
2-(5-{5-[3- (nethylsulfonyl)phenyl] 2-t enyl
yl ) propan-2-ol, MS(ES): § [ MFH]  +
2-[1-(3- fluoropyrldln 4- yT) 5-{5-[3-(nmethyls i

I, I\/IS( ES): 458 [ M+tH +.

-(3,5-di cUoropyridin-4-yl)-5-{5-[3-(nelhyl sul f onyl
enyl ]-2-i Menyl }-1H pyrazD -3- yl]propan-2-ol,
ES) 508 [ MtH] +o

on a cell-by-cell

) ~ N O
Egﬁ

- o~ re £ 421 1 .
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yl]-1H pyrazol - 3-yl ) propan-2-ol, MS(ES): 556 [|VH H +,
wo 296700245 OH) PCT/US2006/024763

2-14-cMoro-3- (Il -hydro”-1-nethylethyl)-5-{5-][3-(nei hyls

i M nyl)phenyl]-2-i Menyl }-1H pyrazol I -

popula{%\% a?bhéﬁatcjc{/t!e ll’ecbrcaﬁgec;e,t%yéa)n%e&%h to Q@ée‘?‘isf))r to%g’o?oggcwéﬂegts o? ?ﬁ% same

compognds4_ ch| or o- | - (2- chl or ophenyl ) -5- {1 - net hyl - 5- [ 3- (met hy
| sul fonyl ) phenyl]-1H pyrtd -2-yl}-1Hpyrazol -
R 4s[ MtH +, 486 (M OH)
vahdaﬂzb-n)(bz%r%@%?{gaédméq mé\{go'7:2%)9'56m?}f%’7 (met hyl suI fonyl ) phenyl]-2
- er}gﬂw douiise szsc(epmlmq fpr@tpmméqgh;gu o ptp;ym@c@ptnalgﬁgqt ]the user may wish to
validaté {te phet@iiddl target ¥t 4 Pr@dR drdg, ©f an eh’@(n@ehev@@t@ bk MubNetin @2fetabolism.

This c;gn'\%e c?c)ne bgf.m%ﬁrg th@érug %\Rh é oﬁ%tegegé%r gegg 8 thg ?e%enae g e%serg;e of a

nto " am
substapqg tbqt\;aghe&@ptuat%qrpmbltsmFs(gpptrprp gntranglatigniaf the drug target or metabohzmg
enzym€ aTHeqmyrhatkirirepoital @Zatract @rutiodeh enrefatt gatie REtivitodoah el franm tiskeactivity

being tQQeZdT%e u@f%{mld@tezv% %gth&ttlharr IQ g%fﬁe en%e in exp{essnon ﬁf the rei)(irter gene

0 F S DL R B U S Bl Y1 s s
the drup Yardspt @@nfﬁle(lmtemwhs uI f ol
I kmtaae“rtrtmtas trdd B Intsl dIRRKAX KNACAUEs TFNAR SFAhibihdMor double

strand?d v(aﬁet)é rI]1|av1ngoz;1 sehqgencle thaéerrqgle? é t%ﬁ%%% ginngwp arﬂ%%ehfﬂeftﬁ? Wanner
The syp@ﬁweﬁldztsypj Rtﬂﬂgm{qﬁgl@;; and gbquﬁttp@g@ Isitablg dqr ciserist thig Icontext are well
descrite8 tnaie 415 .SBe,dor elatple, AGAN &k all, TadeORbs( &40, 200 Shatkd 81 Drug Discov.
Today atﬁ’s%gu%é\?qd (Manbh rgn5 H&r %ﬂ' gﬂgm mBXo'i u%%7d/"a§oJ4efvag$994595

ter cool
WO ONRAFER)- wedhea dyiar'ey 6°t'2ﬁt%’§cﬂ”9é”’t‘tt‘t%’sc't‘?h‘d’€ Sl DHeHe faos known 1o
upregui(e ertdowomguiwes thagient i tedtravistriptiacietsl (Caanpbeal. et S0 J. Telvasi. 109:2619,
1996).col ' ected by filtration and washed with water and

dri hi gh t | - (2-

Skr 3o P RO ohmytepots G op TR By lokpsstee T
peroxiso@e Pelitgigign-4ctvaiedirecepBrs(PGARSs) MB(ERI)inds ABBagfitierpad BRerrpoingounds;
cytochrbab PA50 pRb@itbeNikef PXR,( @hieh e Qigiaid | by Ne@B¥bzohe { Rirdmdicin, or
pregnehﬁérlewle&rkgrﬁ)onkt%@ %%%LIL?{%&C@&SII éﬁ}f'\l }Nhllc\h grg%ck:]u(\)/%(taﬂy &\eno%ar%ttal and other

barbltupﬁénW§se5I {slyytlngs élkﬁatgm]‘qsgl rqr@f@gﬂs7 which process polychlorinated biphenyl
compourhienari] hy@redamthor Nih)} redddpys;, aniah eind eadygrenk iadd aiaght{cBavone; and

estrogéﬁgeceplo?s \mml b)nd 'throQngr{e%gm ta%%feﬂdded . .
car bonyl di i.m dazol e q and stirrin
BB S ARG Ao BEBMORooROES T BHoB{ 0N 06 Hontelano ot
al., supg), H‘WC&M treasfenaseT pifd gniyn@es vol@edlry camjugatibn BF bile)agids)andvatber compounds.
agsl idstartnis ha@pé'cﬂ zst tHé @hvwﬁn Sdriig l’n@gbdmﬂ(rﬁ ﬁn{‘tt\ghi{era&an% ffdied using

hepatoc’::}/\{e%p%ra\%t&g %?})rgmqter-re rs %gvgha? are onde 'to oxid t'(‘;'gm%%ﬁs A drug that is

metaboligaqtirpiigh et pitoseps Ws{sj_eny_@)g tpgergpq’(@tea can be combined with the cells in
the prebenc@ atd\Vipsaiah enmMAi specaitdior parfi@rdr B4foneikymyds Sk ©msai pheeyd it higher

reporter gctltnt% n%ﬂyéai} bé/]ngé' @{J ﬁﬁ@ }_ﬁg?es%(}cecog'tt%mm % ttslesé tﬂ?gn in %EFM‘l&CtIVIty

caused7byé§e R P,u |s4§SL(ltﬁ:‘g II’SIFIﬁI'eaS?d Qths% m m]pp_ﬁatm YI_F@A(t@ th? p:Databqyc gg_thway of
thedrugm I H), 6.82(d, IH), 3.55 - 3.43 (m 2H), 3.07 (3s,
Hh.a smigPraétfion, Aot t%@@n re@&ﬁor %%ﬁarmé'&@@acgl%lctwﬁy\ﬁf%gdrug can be

S, are ared essenti all

evaluats? g%lgocl(jg té%\(ng Brggxgter reporter system that re¥ lects tra%sccrj(ptlog ta getnlg up-regulated
by estrogeny |f it\e@vawhwy@agwlnsn@mecétmm drud ih ey @seresa pi RMAI secifinfor the

estrogééﬂrdceiﬂ_t']bl', P BE ediro§dH rbcepRF b OMMhtbPaEHIgEH iftehe IMER(JeR) tesRd O
VI +H] +.
-(2,6-diclilorophenyl)-5-{3-nethyl-5-[3-(nethyl sul fon

y )phenyl]-2-tl tienyl}-N-(2,2,2-

tr |quoroet hyl ) - 1H pyr azal g 3- car boxam de, MS(ES): 588
[ Mt

- (2, 6 dlchlorophenyl) 5-{3-nelhyl - 5-[ 3- (net hyl sul f ony
| ) phenyl ]-2-thienyl}-3- yrroUdin-I|yl carbonyiyi H
pyrazole, MS(ES): 560 [ MtH] +

| - (2 cl\/brophenyl) N-[2 (d| e%arr""
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(met hyl sul fonyl ) pyridine; M5 (ES): 532.4,536.2 [MH]
+; Schene 13 The starting materials (013vi) were
wonrepaozdsi n sim |l ar manner of Schenme 1 fol | owedThg2006/024763

further transformations to make final products as
escribed. in Schene 13. Exanple 22 Preparation of
Eﬁe?‘-oiﬁg[,e{hgﬁni'ﬁf 2- Chl ow he .
;@?&Méérumm%hw&ad@jﬁ tha %8s BEY ledr IFnQ'bQP&%RéQréA’ lo} contain different
vari fH Bug 5 .
oSl Bt .@?"%(%i?éﬁﬁ’ﬁecﬁn PS S84 i IR ek PpPoIm et of @ o
X ough ég_ Mplapliresityethe onzyms.. %(g;m‘xefhnie,@egqtc)cytes derived from the same hES cell
avipg ferusial rigmlofdlas BURIDG GenaCial Hef coidbish vk h8FatdoH2S nilBhy the variant
0 M i 4 Q% .
Tt GUE A il T g i iy s
stirred byt {enaeatian Wil effec the Bigng! genemited throlighempronmatar-reporter
that resprRRg® i, methislic erstpxiepginabanyedlinIsOtNesh rbfRcts expression of a gene product
implicitet1h eeapabhant: @h¢l neutralized to pH 7 by saturat eg
Na . The.organi.c | ayer was washed with brine,
are T F’E%S%\yaerrfgﬁggs%ﬁ@tgﬁ 89%8%“@5‘?1?'?95\9@8‘1 fheapiaindiferent giriaets af a drug
arg.eé Bam he ysgdto qm@armr@fgctgéq druglon tHerta_get\Marlidnts. For example, neuronal cells
havingivefitionsomet &rayree hdhal Wepkel éfgweé%dn%nig%iaﬁ‘ge cfngOPed for the effect of
: anse M

a dragl BbE to 0 CI?GD e O .
atmﬁrg, 513 9‘@% Ng@é%éfm%%'?“ 6. é%ret‘%?,s imthg pRarmpqgjogicyy effept of the drug
('g01e ¥ the varigtion wilf affeg tigersignal genpipted Thr@@h @ drombterreBory thatHlsponds to
presepcasqf the rpuidBanémitterdH) , 7. 63 (dd, J = 8.8, J = 2.5, |H),
8. 8épatath call Fopdiations Il i2h0. 492. 3 o
enzyg,wg;g]bg.tessgeg%%ﬁlﬁ &S %ﬁ%rg'gﬁ)s?%}‘?snafg%tdi% Glogt prodryg jmetabolizing
“were preparedtivginRaYF- Hefinal. egeh \aians aen bk plaged in p téllgropulation
having difpre Rt pretierignes. {This redots trienadr tpecntbing s (@6 cal@ssUldiBRdaideasure
the efBeheitte diug oot variahte &3ethérepar ati on of ~-{S-P-Q Chloro
henyty-S- M | uor onet |

e Sl ST GBS et shen)-

(ool 2R ) _5-trifluoromethyl-2 ,
(such i BYT Ezole- Smggf h tg ﬁ?%gﬁbeéh%eﬂgoﬁﬂ}'g @Y‘?ﬁ’@?"ﬁg}% %‘ﬁ?ﬂ“}efatﬁ@fgﬁ fissue graft
1SUeh 8270 2 TRIEY Fangiqntsd intq & pume subiets Expretsion whthe dipssalcareisk ised as an
indicagpr of sti¢sgt epoptosd, drHRabdlitydofwiaé @andpBinted YissudWbithel bbJALAYf inadequate

engrafiryéht, @K bedBusaRNQBYRLEH: Souleor Bhrlik ileU§65reje Rl) was then
st roomterrperafur'e for 2 hrs,

a r irring at raoc
,t F]Beiil% Q%%@ple\,ﬂa r%oﬁ??laqsgkl@ i antﬁﬂ cqulcblg/e qnR) thalespoagrdo metabolic or
Foxncoiopllg ﬁha_é%fsr"é&‘? &ell euch gs @gﬁylthe@@gpmﬁeto_oﬁbﬁivé ét_f'ééi'; &@ﬂoptosis. A reporter
is chogangan BccobayaenirSteMﬂfaEis\é@&&@c_ﬂby\%é Hall,bcfr IcA\fses gé'c}eggw oq\éﬁcgher {)rotein from
e produc

ec in o ored s Ih
te cogeRttng RN B bioRleR, BN gt Erirnie tappasy eodes 2

WwWas uriri
humanna’otegusq% v9ri|a@F @r)ar_eoflpp RVIR r(lizlimiym@,im@m@ Byponsedl BeddB theSreporter gene
produ?ﬁ)qlso&x@@ta@lg thr&igh 1h|e6<id88/, $0 gat&%ti\ﬁt?fbf B rorgéte%9 'bz %oﬁito}ed through
the urigdwd bhoa/08esBZ, EXR et al._p 'Suﬁb_%. caﬁ:ﬂaatﬁsg}?e{ I?)Lw'aﬂ éhoéi8%gqméérr]opin (hCG),

. (ES) 477.2, T M- e
major \%@a%’ pr'@%@ e."ﬁ“éﬁz?nﬁr%%%‘ drBHiRetndRihen hermenessirateing or peptides of relatively
;m:ﬂl Egéﬁf%jﬁ%h@ngﬁ%;%;%@z &Smt{eté dit’:r@ﬁiidreﬁﬂlrriﬁnimizkf kidney damage.
ptiongily; rt EU¥PEa BB 8 XNHaht 0P T b I - razo ,
o s Wb LRGN} o fluor o g%ngﬁf#gggtpﬁ&ﬁg byt 888 cevoia
ES) - 4%. . 4§4 Trw?_fﬂer_-'_r?poﬂ r systém ‘can be transduced into the cell population
5 8 r3nsteBl qenelic liqratiop (- ofsihe A yplapmig of adehbuiruoveorm} doythak thb s Lmately
becomegifestsf genbticBitateremydiy Ry temfta-enbrindsnt, TBL Y| pr opanoi ¢
a%b Gke thadoBpbi théH iV HLE -
ssue &55 ‘1{ F r%ll- 5. CVbr 'ﬁ%‘i%‘é"r?;‘/"? -eg'%” té“ﬁ_ﬁSPBﬁEieﬁ‘gﬂej celi$arp empingH with the
T 5-y ansplpiied eWF’TﬁKﬁ Paft rrorpiss majeletof bER idervedvBellsESY:, hepatocytes,
cardiomygaytey, AGGVE cEllshHer fhe promoter-reporter cells can be mixed into the population at any
[ 3-nmethyl 4-(5-{3-(trifluoronethyl)4-[3-(1rifluoronethy
I)pyridin-2-yl]-1H pyrazol ;5-yl}-2-
t hi enyl ) phenyl ] acetic acid;” M5 (ES): 512.3 | MtH] +;
Schene 15As depicted in Schene 15, a ketone can be
transfornmed into al cohols and oxi nes, which can be

al kyl ated. Ketone 015XGJ01 was reduced with NaBH 4 to
a secondary al cohol 015XGU02. Oxine 015XGU03 was

I .. o T . PN A PN\ W\ A -
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I -{[!l-(2-cMorophenyl)-5-{5-[3-(netiiylsul fonyl)phenyl]
-2-1 Menyl } - 1H pyrazol - 3-yl ] nelhyl } - 4-e% pi per azi ne;
WNBOWEB)%S 541 [ MtH] +; PCT/US2006/024763
-(2- cl\/brophenyl) 5-{5-[3-(nmethyls

| Dl -3-yl]-N, Nbi s(
tlmepq;?'\%ﬁ%//tf%gqlg{%tl;%re\%vh%g é%]n&/%t}coﬂ%eg lrﬁgyzﬂy 06@43/6[ c]Mth-lfrom other sources, such
as g hufriat d¢rir, dien otreogahe syl bl ixeli 5odefﬁer(|ﬁmer§¥lln§ fashlon or r splid tissue grafts)
the érdrfl&&%aORé}%@%lc]an ge leaﬁt@é’ ln}o tl}wr %@?I ple g%%s Rﬁ? pf }he graft can then

oo BV L b s emiar) s psa(acsi wmopamybyss
5-{5-[3- (met hyl sul fonyl ) phenyl ] - 2- _ _
Comtristoinyhtodidh®y r azDl - 3- yl ] met hyl } pi per azi ne; M5 (ES):
M
(,ilf‘r;ﬁf{a C()E\un@maberﬁﬁgpf@ﬁymg UsBr & fraddertist svydeaind methyds)dp i lehtion as a
servie@ tot oen wihtltiesl ddsipg B2€5: thd eﬁec]t Uﬁﬁ'\QV&o}n ounds o agents Alternatively, the user

o B S T b i e iy o
pharm 0% 79" pyr azol - 3-yl ] met hyl } -

3, Ehej rette toh thispinyeetidnchayese MpplicED) the 34 dr Mitddl 'Eulture or suspeﬁlon in an
lsotohlc é)[clpreﬁgdr @Lmu%rn%mﬁ]nyrltlonagy ffnﬁj—;n{ t’é f%ﬂeaier}%nsportatlon s)thJ rag oy

TH‘;%' |1'|ve><tpc,\‘e1 %1H' b Ud?ﬁss)(S@S)s 3@4@&[ quq]l .|.for the derivation, production, or
maanac{lfq of(hgpzﬁcpqy@;s bprerpydn)otebrepbrdr Systamet Thelteril “fyeryt )daher dlurahty of
compoﬁeritsl\déﬁyrhe}ﬁ&%@ikf E@h}@btroﬁ with &JEF?HHXJ étorecior ci_tl']earby one another, or under

contra o?;glh%‘%utfhbor a ners IP) ggét?n@ss c[f %15( ?P@N’ﬁ?l '@EH“F'UW?'I“WEH@PN fre-elements
expllt‘it _yt qqgeﬂ”a}n Ty IQ? ,p@geﬂt .ogoqﬁre]tlmgtnrwla}ger structure or process desngned for cell
produttioh, & ,d6igt setersiby AT MirdbieR; to %pdn%’tf&i }qbuteq Er sold to

anothler érﬁtn'ty i()2u§ehllo€étr@ h]eg%l)rzi?n%gilv%h[t 1S E’lv tthri/ | §gl fa%&y %t%g) it of this

mven%oé]éniyl\%q m one or more reagents usefulyfor detectmg the Iabel (such as a lectin, antibody, or

enzyme §ybptrate). Qﬂvmforphemyllrol dompamfisSkrione ttd yrkgdal cfr(ﬂ‘“ﬁﬂlt)pmwlal:tlwty (and

therel- éxpleedion Ji-tAdrePW¥RZ Bhe & Morlz mh%%lk ules or other compowgs that inhibit or
§brd £1 wor omet hyJ JJ)X] pl pera

othe IEJ fi eééelg M'gkﬁar_get or’ar etabollzmg enzyme in the ceII populatlon and/or written

lnforn]atlc{r[qn thepusg R,Hhe)eﬂﬂ%wm)hesm{ﬂﬁolfests(ohte kiyfosdild sereghipgdrenabion.
2-thienyl}-1H pyrazol -3-yl Jmethyl }- _
Prodﬁfskénl']&fsﬁv&fnlu}tiﬁé gerﬁ%mgﬁz'%henyl ] pi perazine; Ms (ES): 657

N_§orqe.s(@ermgm Kitsoth thisyihventon £@ngrise (A/mbt lhyrje AR JRISRVS haintained
separately. TR wéi} pol;bl'atQM§ %9 be FerdteshBLOY, the oy Pir/}om]e Thls means that
genetlgl'p‘o%rﬂ{)rgmg%sy R%Ylg &\l)% %rer‘l:lsr&%d by standard technlques are con8|stent with them

being ferived frqnpthe sgsecshiénsytypically §8r 53 igensitdily | sul f onyl ) phenyl ]
2‘C£/”fe SU(EEQWOBWEH‘I@& lspstat) br‘l@'for)ﬂr&oﬂ@ﬁ&&#&rerlﬁat@& BIIOITIQ%F r%porter cells of

this m(zegn@n cé-grﬁlswwqenetlc?y ngvd {ﬁ%d flger%%?ﬂﬁelgu?rp(ﬁﬁw% ,Wq !Pa.vmg the
same QerHﬁu p?ssPH_t ?%GFW@I%%PQ@" lgrisjruct)fordmaking repedi ehe diBrentiated
cells ag E.g)nred527 [ I\/H- +;

| ﬂﬁ&h&lé%l'p@%mﬂe%t .i;;ﬁﬁerﬁ & l(@f'olhé{rlué) Lo %A%RS nIYaVJng %rprlu?allty of different

cells s?énn%g tr}e sam'e 198 e)% a]ne Qrot'rmeéfeypr}er ﬂqtegy byt Adiflerentiatdd into different
cell llr(eE@s e@lgepwpqﬂ]es 4gnd either cardiomyocytes or neural cells). This arrangement is

partlculafly héefwfdbt’e@%%ye@e§ of §U&s boﬁ{\f]o In%@&ogﬁg?&fé ts on a target tissue (e.g.,

the hearf Jr%@}éoth r:lle'Fvl'oﬁgl yéltzeﬁ1 fﬁﬁt%qe %s g%? VeS@@tWJ' HB’QS

N_A?c[tl%/er E%h@WBP%WIa)SVStSI{I B Kigfor dred $vydesing, fheviyd § pveny bflcel of the
same diffen¢rgatyd }:ellﬂ'ﬂepﬁyﬁﬁ@(lhe Sl deﬁ&ﬁé b r‘b\?ln%dlfferent promoter- reE)%g systems

N- net hyl - 2- nor phol i n- 4-yl - | - phenyl et hanam ne;

647 [ MrHI+;

| - {[I[ (2-chl orophenyl) - 5'{%01”3 (et hyI sul fonyl ) phenyl ]

-2-1 Menyl } - 1H pyrazol - 3-yl ] net hyl } - 2- phenyl azepane;

M5 (ES): 602 [MH] +; _ o

I -(.(Z-cl)i | or ophenyl ) - 3-{[ 2- (2- net hyl phenyl ) pyi rol i di n-1I

-yl ]methyl}-5-{5-[3- o

"~ 1+ AR A 1N A1y
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(200mg) was stirred at 700C in a sealed vial for 8h.
The sol vent was renoved in vacuo, another EtNH 2/ THF
wO0200M02B8L) was added, the m xture was stirred#CatusZ®6ea24763
for another 24h. Another 3nlL of EtNH 2ATHFwas added,
ture was stirred at 780C for another 2Ch.
50 t%ﬂglﬁgre% ﬁa(yBOI\)\:/é)é Il plpnireRPnNs e UanaRa b testaemipeunds canlbeecreened sequentially.
Altepptyalior inedsiitionrdifferepticdyypopuiatiss mhﬁ@ﬂﬁhé&gb@@&ﬁén&aﬁb BOfRal except for

introd 034V & DG a koI Bbi¥iB of iRBreti ¢ CEl)J(%F gf QI[EPO\%F]%:A i rﬁ cch\)EBrome P450 enzyme.

A pr%ﬂht{erdt;ﬁ%cg@stregﬁ g/gtoxm)tyfxﬁmf &7l Togyame gr dyffemt TEPAGr Gene in each of the
varlagﬁ) so as togtu dhe qffp.Bt of @mpgunfglbeirigidpreered @i it (ctatesltbBnzyfe Haants.

( br&her IcbinmerBialcppkcationa kil, eé’dﬂ@@on(é:] l?é'pnrn % i ade can be
:mplérn%d@ithm MCOD%ftﬁeS%?almggzgveL% t r:r:SChe?ref %g'&gﬁeg %@C 'é"‘ad "

in Schenme 20 es can sformed into
tetrazoles, esters and am des. The cyani de 020XGJ01

was al kyl The éxdowiag Gemele OROKGHAL ke h&h/m’/hﬁ@ iSRG Rd W th

DD3AL- Ht 0 gi ve t&8.m5)d BN 20XGU04 was
obt ai ned by fornyfati on o%( d%g%%%ﬂfvf%{h ne 020XGU03
with HCO2Et Treatnent of the cyanide 020XGU01 with

NaN3 andNHAC gave the teExaeoise 020XGEJ06. 020XEJ02
was hydr ol yzed to give the ester 020XAJU5. Exanple 41

ExanioiEF nof 5~ chIorer|e|yI) 5-{5-[3~(inethyl $u
- eg@ u' e }~IHtetrg2qle A mixture

of hES cells can be differentiated mto hepatocytes accﬁ)rqmsqu? ?18 ﬁ(ilhlesnﬁ ﬁléompl r] Fl%lre 1.

| l.orophen
[ I'n(c%e(ﬁ stfﬁt_ifeo gﬁr&?nt §1e IVWF%‘E p@ﬁ,vtefq plateq g_t;‘@;@ cells per 10 cm well,
and @ovg}mm comtpqngcsgmgqm Cor@mirgl § ng/iHddded bASH b 5%%Wn%mg medium
everyatuy. aﬁtbyéjll/ml'kﬁas%dl(cwl) c‘ﬂﬁ&mﬁtthe{ &Q n!'n Q(C?Dﬁgl? | %aﬁlplgg 20% Serum

The m Xxturé was pour ed
Repidtmeh Y0kl Faositin). %ewf U et iRt Pmie siciler(BEAR), 0.1 mi
B- mereaptoeihanoli Alus 196RN$0. alhg nMediumevas drangsl 0&te dyeorSays. and
ev3tpardimvad then staaedisy. chaffhgQhd G Sdig AN ¢ tr%ulro. n\9 m?.?%(gy plus 2.5
Ive e '

ng/mllc h&s hrhe *ﬂ{eemmg Er@a%% Vag]/% §a(§lo{° %,O%f/s('vbi ?(;V 78% . 1HNMR

0
( % ?ji % ge@ A€ eﬁ?d Hsing trypsg5or7cq;@e(ume WitHput7scraping. CTdllagenase
passagifg wpq.ﬁf@ct;d 62 :e‘vhox&&g ¢upern&ibht, and addind tmL b&d)wen Gf BmgﬁjnL doggixenase v
in KO&iMim p(r&-warHéQi to & (52Af(e$a 5%#) mcuﬁat%? ti(e CollagHP‘nase wag renfoved, and the cells

were \L/Mﬁ wi h?@%‘lp bﬁﬁrgﬁ{ﬁr{ \%%sat{w!gp ngec{ Wé{m\yc,ellnpmcbtpg 4!y plae}then pipetted

VIQOFOH%\f W@ﬁgﬁﬁg g P10P@pipetld. Under culture conditions where cells did not detach easily,
trypsWQEEE'ﬂA—v(aB-ueé‘d I@d’t@ahﬂi‘édnég)en&*'e{ Ird wash&d blls /were layﬁared wnthI 0.5 o 1 mL. per well

(Gibco3s 33bo-g54TE, B?’% RS0ES Ql éﬁﬁw@ in L%ategta; TR SRt ]r@n were then

1
dlsperse%q{)‘;ﬁ%oeflie (’?eﬂ"@l\/ﬁ?dotbﬁ engymy re@ct{oﬁ-m[aSq(lemmddme hfeqimy bk of 10%
FBS or saveda) trawsih iiditox, LEARIclumBs 5&3‘@(' b)ahlhd" tlﬁrbgws%e‘? adi a{md pelleted at
1200 rrh ) mNGeL cehgwer;r fen %J.%gl%ntdé in Pew mi um V\gpl?ts%ertt? & B well plate.

O rt an stirre
” ILTE gi%wgvgghea (R ~ Ri2tih ! 2 AR esolpspeNMEIChndsgbbwert foroTs, dagd sl until the
wells lgokg Tesht. W halhgirgt t@!\medlﬂ'd‘i%véipﬂhldé@éj el %Fétrﬁatt\ﬂ’@cf Sy culturing in the
same M&:&]’ﬁ:ﬁ@bn‘%rﬁrﬁ 1V¥ﬁﬁ @éxaﬁ@t%%ﬁé @Es 891 lte h&ggr E;Qﬁq/ff"r g]@F changing

the me?Mr@l%Qé’rgE %fdﬁ H-X%ﬁ‘%glﬁﬁf“%?fd?ﬁﬁv L ?!.1)10‘77@% Eelioattdrivéx daye Semonstrating
morph%\i?éhc'i‘?f%e”ﬁﬂc@bbﬁpamm HPLC (normal phase) to g| ve t he
t e boived panelosPBIGE $ sﬁ&vs\/"ma‘y@is $ple %;ggsj{o% g%g atocyt‘e HTeage markers,

Q
detecteli'ﬂ?“}égl ‘ng%lg’)andln aﬁz&gg)stmil M{e},e p[r'efss%y Sa'T'F"EiOf(hﬂlmal’ Peyult liver. As
ge\:tsﬁ S ?“70%96 the|npq)tur atign Fiepy; &ie Iqvpl)of MBNB TN {hs culitd) for itoSBorh® P450 enzymes
HYYP3RB(488)the AED rfd\iakdy PXR (2 76@ lev CJOI u
d 8.00 (m IH, 7.80-7.78 (m 4%@ 5575 "&a%FEI)AC“"'W of
7.57-7.45 (m 5H), 7.21 d1IH) 6.76 (d, IH, 6.71
(s, IH, 3.13 (q, 2H), 1.83 s, 6H), 1.30 (t, 3H).
MS(ES): 496 [ MtH] +. Exanpl e 43 Preparation of
"I -[1-(2-chl orophenyl)-5-{5-[3-(rrethy|rﬂfonyl)phenyl]-
24hief |1}-1H pyi'azol-3- yljcycl opropanecarbonitrile
1 2 d| brormethane (40 m_ O 46 mmol ) was added to a

o a1
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ethyl acetate was separated, washed with water, brine,

was dried (MgSO 4), and concentrated in vacuo. The
woesitozsesas purified by silica gel flash PCT/US2006/024763

chr omat ogr aphy (Jones Fl ashnaster, two 70 g col ums,
cyi3hadient el ution from 100% hexanes to 20% et hyl

"acer Sa EVBAN AT RIRE oS agiiateshby Bifempicinaard inhitstedvey @etoconozole,
which drfiiqabel CARA‘stidtE piesat ie tlepatboytecittiaté ot I eHtgs e he

product as an off-white solid m xture of boronic acid

b e ield: 1.8 -35% . The crude boronate
Exa Q : Qéggﬂgndfhgége el ga(50 r{?_ flask with 312 ng of
3- The Ghoo Honisekdipleadid intkahbieot, 4 BRF wIlg, gy i, Debi
Zhads Dauili IHR). éﬁ@%féﬁé‘fq‘é% af heé%e§t5 i% and. ~5t%w'§ SPLTC% S ot Deblao
MigEL T @k] Stri hem{ P bsphl nePp 8l P THIFeD) Rexs'oamensdRoslin Institute,
gt %‘iﬂg"é‘dtﬁ%’p which) therowgers 9f the glaimestinventiop avishdnatpess tbiegratitude.
r ede @i noreMarsthereportethétatbodds o GiBRvehtidnOthe hNSE -Ee%biro?ein anéi albumin

. trat ed T d
:—; br:\?\??nwv\éggﬁrgglﬁi?% tﬁgm Zm[]@%rg gér’hgtt%g:r[gl\a} ﬁ%ga Vﬁ%ﬁﬁ? é\fthﬁpecgigzjfi@gré listed in

arid 1.0 M sodi um carbonate. The ethyl acetate was
separated, washed with brine, was dried (MySO 4), and
concentrated in vacuo. The product was purified by
stHea—gel—ftash-chromat ography (Jones Flashmaster, 70
g SiO, tent.elution from 100% hexanes to 40%
et hyl acg'tﬁ‘glg%g'ol\g/rén?e%f?r %Pﬁ'fﬂ"@s’j’e.paﬁﬁ)ﬁ? SpeaigtEonateret i ons
re conbi ned and concentratéd in vacuo af fording—the
ArgPentas a fai nt Pymey edabensegiBvitier , yi el ®NAZRe MAccession No.

(Lo NVR—400ME—CDC—3) + d 8. 07 (IH m, 7.84

IH, m, 7. Fopyard: (BEQQIDING) ), 7.56-7.45 (3
(ﬂl)‘etopYOrtgaQ (1, 8}%,3’1&%%@?%?&, CETESCAH, ), 4. gs’GJEOQ??,“
s). M5 (ES): 518 [ Mevrset(SEBX@ND.B 56 '

Pr epw" at i onbfAP4TCECEEAGICACITCATIGRTIBORAG (330690-336082)

1)-3-(1riflw omet pghard: _ .
i hj enyl }phenyl Qasod:élm;fd;\r‘&%gm"ﬁgf%eg@ﬁ-d S- P- O - C\Vbr o-Nitoespye

OTSTPf 1 uoronel i iyl -1 ¢ razol -)s- yy-t hi ophen-1 -yl }-
benzenesul f pRasprde ﬁ?@% Eé g@%@ escribed i p769969-2777069
EXATpte—t—into-c 250 AL SZ0ly @gﬁG&ﬁghpd 200 6 g :
(433 mmol ) of the sul fonam de and 866 ni of 1.0M
[ithiumbis(trinmethylsilyl)am de. To the solution was
aditie tenthvA8 vatiorabediortansfediiyftHe HES Cs WhEa 6@ VABioNBShe pLentiy
k bR i r 1 h then svvai\ﬁec?pem >
D TOI_S(5® vE&s (ﬁﬁntr5§é9m i \/a{)rghl&?%{r)afnl?ntwﬁdemg;l{%, @F(h)?l linker sequence

contaihirqt 9 u@ Ig ec%a‘r at or unne i :

Yacetst'ee “ppad éiteh%s inResedt dhewrporieg alpsinie dasseltes hvek vibtdd into the
modifigg |eptiralvigstord e the(INAIZIBE4) werandchagsd sB@RH1S #eBFotbddl provided by
Invitroyecan® tittefdeusmg HEspEQduct was purified by reverse-phase

y o ey 2 %h%%@%%%ﬁi&a{%%rm%@ s S -
digestipiy) Thezcagreptcprompleg fiagments-yere ButBEquinty kioredintdzvectoHbeGFP1 4mvitrogen)
upstreghn 6{ #BFP5 Fihe ARR Brbnber id 53ktAn 5o cohlaihing BnBAS orhd:

proxim@r A9 (ki S-ﬁrg”g?efé gﬁ%ﬁ ), 2. 04(s. 3H) "~ NE %eégﬁ’:;gfz%\ and Eg and both

( HM. ) W conmpounds are prepared

ed® Mag 9mpryaRe étf""(‘fficﬁ'g(hﬁﬁck Ime H3 e icoitusedax Mapb&@® cbyfted plates using
mousesantbetonit ibriobigst tehr@itaalr BEYiun tnfEFRENNYBEIHE ot al. infral. Caonfluent H1 cells
were é}J‘Ilt[ 6@' t{y5 O.HnM( gDTSA %&%8%&“ %&Xrle) t_ra%ééct:t{)}l/}:r;nléggc%gf t% II:)c-ellli'ls were

razol-5-yl]-2

"a”Sfetqﬁ‘?\‘ésﬁ% ?“b?{ g‘ﬁ‘i{/ﬁ IMiron 1 Fuseneb ievithA lippasipetheipsmibas deScrib&Spraviously
[Xu et @hinfglder 60bibftechwtth M| TUL Exaures iS Cl ESr@RMgabr ) (80fg/mL) and
polybrefe [(Gdfﬂd/f?tlg)[c%ve&' 2tsl'ééllegﬂﬁg\?£?%ﬁfl%é g% §\E}ﬁ:t—rﬂrgrgﬁlfevc\:g?%gegogt}ﬁa%s_dlu!:_t?i-og, using
G418 %"-”'{“g-g'ﬁ o 23 el )érx’}v@'w FylemEs twetechinlied and srangesy | s

fonyl ) phenyl ] net hanol . a) MeMgBr, THF, 0-25 C. Ethyl

4-{5-[I-(2,5-dich|orophequQ-B-(trifluoronethyl)-lkkpy

razol -5-yl]-2-thienyl}- 2(fethyl sul fonyl)benzoate was

prepared as described in Exanple 53. Into a 50 niL

flask was wei ghed 209.4 ng of ester and 2.0 niL of

anhydrous THF. The sol ution was cool ed under nitrogen

in an ice bath and 1.0 nL of 1.4 M MeMyBr in THF

. N o
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100 C. C) (Ph3P)4Pd,

wo RokenRigonmot hi ophen-2-yl) -1-(2, 5-di chl or opheplusdndeioaizes
ﬁ%uororrelhyl 1Hpyrazol e, Na2CQ3, THF-water, glC.
4- Br ono- 2- net hyl sul f anyl - benzoic acid et hyI ester was

\?\EE‘P %ﬁgﬁg %‘dS é\rAggegF g/?rgﬁrgr%ﬁ)gt?aﬁ%%tgg lgtﬂ ge%go@%lﬁ%%a cell lines
(HepGZ i HeR3Bbdsuwdil@m undiffepengated e SR ThenCRHEXp(BSomvas vigige in transfected
HepGATER HeW#S cdib st AcldRdih@mestendi@ARd AN bYW Spréeskdre veked specific for
hepato%ﬁés%ﬁe Guuhere it remained for 23h. The reaction was

tnen fdved from heat and was cooled in an ice bath

asentivira\esQIFCAEEPIRRF hARIP TR NOEB-aEit waeette TR upese frangfuce H1
hESCanafstet Subdttiaonbeisticidire dink Bnd/aarteen abtksWase duidided fon piCZ-lFP-eGFP
and pl_sz%lﬁé aBPp yresfp@&ioéif Waﬁéaen%tﬂt}éérat%ﬁ %h@Béaen%qu’lrréM tﬁ’CFl’CR Jrhﬁlﬁcatlon of

ace was separ at
the fragwgﬁ&roemgbpsomogﬁr]an SﬁléPemn} woien iThe gﬂwawed-frﬁ%sgemc cell lines are
named hitlZrhiEBieSFR afdiH Brbimd.BROrBrdvpéativlk any| - phenyl ) -
met hanol was recovered as a colorless oil that
solidified on standing, y| eld: 25.5 g (100+% . 1H NWR
CHGomMz, cDA3): d 7.24-7.34(m 3H), 4.69(s, 2H),
2.50(s, 3H). The al cohol was then dissolved in 250 niL
watangbead) IsaitconanadkeT., mosy) cenkdifit enhdncdr 572’01319 (lra:ilfai” @stream region of
er [ 77% max.
th%lﬂgnan ﬂ@g—fégbr&%rgée&% grBto{)%f%\?’m Iy igé&fz ngctl on was then
allowed to warmto roomtenperature where it renained
2. Haweshi2? BharTke NakabayasbinHwddashihaio T oTewvenkir &t €tboRn Ideaiffigation and
cﬁa@acfeﬁi&@é!r@of%&ihh&fc@r@%ﬁth@ﬁlﬁnaﬂ%@u&ﬂ%eﬁee%'B%/‘@heV)@SzeV\@@d%@@
into a separatory funnel with ethyl acetate and 1M
NaOH. The ethyl acetate was separated, washed with 1M
3. Xm&QHokyass M. RedhgnNg. 2809 K., Kundu do Golsht P.aCerderitan Migc (2601) Feeder-
frdd@ovitle 51 Ul tiBer¥yisted Hlinhdnl cBBryBic Sibrh b&is. & IBidkdcARIN 19:971-4.
chr omat ogr aphy (Bi otage, 65 x 200 mm Si 2, gradi ent
elution from 100% hexanes to 100% et hyl acetate over
4. Gﬂﬁ:arq L'P%’HPWF CifleAd ra¢ CHION 2006} Btably fipyisteeigd Hgan embryonic stem cell
clomR @eedsaATd-spetifiv g fluotesednt mrotdin tahemabintbia saR@hataband pluripotency.
3{64, &io98-132. 347t hanesul fonyl - phenyl ) - net hanol as a
colorless, sem-crystalline solid, yield: 17.13 g
(65% 1H NVR (400I\/Hz CDCIS) d 8. 18(3 IH), 7.77(d,
e Afferéntiatiobdint g i : den8P (s, 2H),

ﬁ*@é@f b B 24 Bl by P L T IRERIF S

8ng/mig bEfSF‘g umﬂ approximately 70% conﬂuent The CM was then replaced with SR/DMSO media
(KnockBUIAIMEM @bhtaikind126% dﬁB@L'ﬂ@ MebBEREA 2 fl@itﬁéﬁﬁ@ el ﬂﬂinleaéﬂwwmammo

acids, é?y@b&'eﬁ%&%&h%ﬁ}&%ﬂ él&%g)sin%tcﬂ?{a;egﬁ Bzﬂ‘ éojews ngge ce Is were then
maturddaging teratocg8 caioe raediuny (HO®/ from ﬁefnbrwa§um>||e|mﬂfediwﬁh bépapge growth

factor (HGFPB.5 @b ana‘E@Fabﬁg/rﬁlD fbr 28Hthe R wWeks WRICRT was REnge @ Bl tdr @ first 4
days a%\HSeR%QS eg&d %: %sﬁ dea%yt hr I#ég\berg erjmlnlt) ttagecf glltm f‘?’(atlon with 100%

and 't trate \as transterr e
methargbpnar at or y funnel The aqueous phase was separated and
wWaERDR®B sholvé thetreyilts. asiel VSO tHatneat Bailk eaiga tadodamhike gSrphology

and folYéﬁﬁdm‘S é%ﬁ%@%@?eg%w é%ﬁﬁfﬁ@p%lemeh@d %h' Wg‘%;g) ﬂéﬂé%qﬁg h% gec%%s (HLCs)
formeccqs Tk R JtTe PAvGR Iy HBRSE(T e Ay TR BRalgeY Westsmlaptyghaya rimary

humanShdptocyigsadTienHL@& tdntaied fshightly DRGS0 Muesianies prbmméiﬁ%.:el.échy bnd were
surrouﬁb(ég tb?%f?uc%‘é%ﬁhé‘t I?%sem@tg@ B|%Dd'ah§|(:ﬁ efTrh@f E)&pﬂﬁ@? dV\%Egto(% dérl(b?sq such as

concentrate I n_vacuo y puri
HNF4. gyt erd Hers2di(§9WedBY i n di chl or omet hane and was

precipitated with hexanes. The internediate
[ 2- Met hanesul fonyl -4-(4,4,5,5-tetramethyl -[1, 3, 2] di oxa
borol an-2-yl ) -phenyl ] -met hggol was recovered as an
off-white powder, yield: 8.78 g (43%. 1H NVR (400MHz,
CDCl 3): d 8.45(s, IH), 8.04(d, J =8 Hz, IH, 7.57(d,
J =8 Hz, IH), 4.96(s, IH, 3.17(s, 3H 3 1.35(s, 6H),
1.24(s, 6H). Into a 250 nL flask was wei ghed 2.52 ¢
(5 7 rmol) of 5 (5 Brormthl ophen 2- yI)-I-(2 5-

T o o ~ o~ o
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to afford biaryls 027ES05. The pyrazol e nucl eus of
027ESO5 can then be hal ogenated by treatnent with JNBS
wonodi@s21368 af ford t he hal o- pyrazol es 027ES06. Erampise006/024763
2-(5-(3" -(Methyl m fonyl) bi phenyl -4~ Exanpl e 71a
Pre aration of 2-(5-(4-bronopl %wyl)A-(2 wonethyl)pte
tgﬂgfpferﬁgqoaw fothq-,léltom/tp toxins, they were grown in HCM containing the antibiotic

lea@plg:m {49rL.ofyEpth eenpmpthhzo0 ¢1(,IM) If(fr|6LHé§/§ ”l&ép@ﬁél:))tcpﬂﬁaw\ )A/as’I'FE@XJsessed by
incuB&ing M- 13ng/r9@fn9&§é/r41r%tg%0g zlgé) 3815 er ap%n %\%grlrgdlaéaM supplemented with

nper ‘a
Horl agr}drEI%thLﬁ'ﬁ%g F BT afe'C@]f"aﬂ I‘ﬁQn'E?f edgogrlyo Vhe odllatdobnp Bmi cleared the

Gewlwé]rls clzprapteristiolof hepaopuésSEigukizorr HL.CA LohRBES196td 5079 RBthe total cell
Zosﬁ;ﬁ%&aﬁgi yfo?ﬂgaggg%?%me l@la'l?a'i LIE? \rﬁ%rg%ﬁ%ﬁqr%ﬁlstages of maturity, as
el or deF ang "ECEARNS THE Bt sbigiss |89 foohaeciia tRivfc sleded that cells
exprg\ﬁsgcha Bngyef hQ;@j@}:yte Mhers (Fidoire8m). or gani ¢ extract were
dri filtered and concentrated under
cli:fgge d pF eASH?ﬁ er% P, CB’”%H [Pe&saovs?d (egFP expression during later stages of hepatocyte
dlﬁer(egrtlagqrdﬁigﬂwéﬁW| Yhe|GRP2xgressioh lapreaerekdusivyip e o itk améléé}?s 15 % of
the igilGs3within) qaeip Iﬁ:%ﬂe@re@émgaéﬂﬂn TQrCQH% tI)’a‘ta'Eli%?}éélpE%técte\gh
\ﬁajéssomated with
endoié{o[lé RH’ %‘%{etsg c}r& r"nere S?ergg?e gaﬁl a]wltipboth AFP and GFP antibodies, showing co-

atP of(pg:P s(%"tgmythgﬁFaﬁ@}ningKljlmrpmé)nyl 4-yl)-1-(2-(trifluo
r oifetdatiefmind IpetgramarR-d8rPTR QsoS@ip\’gsbecbnmo E rived cells { resenting
prlmlﬁre(eﬁd&o%rnbrtﬁ’{gphf HXILI9 Fl(ce I%Sﬂ/tglfe;cg e?%%’%gdt anﬁ(} pﬁ;ral?moﬁi bod%s (EB) in

SUSP%%'()H'EV&YW ?t?‘b% ﬁ'yqul%? -oPublesisinthg (WtB anlgGFE)alﬁ&ntl-AFP showed
that erfperydogenods, AFRI expedskion yas bBetaged(ih. pAmitile e%@erﬁ%@%o{(&ﬁgexpressmn

(Flgufeu(f) nT%eseore&?ts @ﬂm Iha@mg 5'2{2@;:1@& F&%%{{Eﬁgﬁ%@%&lgﬁ Ve éloned is

CcC S ensi on was Stlrre a
Spec'pc 'gr CeEa Eﬁteaﬂthe bEPetPeydRess! FinsRoeL0 i nut es. The reaction
vva§1 thMFHqQﬁft@dvaM HLUCs chieehétaiiaa with anti-GFP and anti-albumin antibodies and
exhibitelf h&ér&d@éd@l@%ﬁiﬂ RhesRA pHFerngc u?rlr]o ?Jl%uﬁ es, h'g%%&l)d Ingsome cells

duct

d
possggég Iy staac_:ﬂ%(g P T%O%tgt%hom r%?c?’@@?ﬁe@la@"ﬁe'aﬁtw calts (B@ESbly dater stage
hepatpgyfegls MCRIBEP andialbimeim watel it chollaalzedbr dnly élﬁbhrﬁ\nés detected. Double

stainihgettpv@ddathad hEFFOgEP Wé%tlocy}%d G/@plllé?)ﬁarr'l eaarﬁérké? la)r ﬂé %Ir et }?@
eoa o) ags ow B) whilst
hAFP?xF{Pkb‘iaoslﬁoé o'i/v %nﬁ cg Eﬂé&ﬂl()%y th P)ﬁ1 ar Wﬂﬁlﬁﬁ@g fQ I"'@ﬂ’fﬁ ltepatocytes (Rows C

D)-extracts were washed with brine, dried overNa SO4,
filtered and concentrated to afford crude product as a

Exam @ﬁkR ol’( rhI ftoc treygjn% b e, vvaso urifi ed by
Iwith a gradient

f er)meXQ\%l&)llllbﬂﬁl% Iﬁp@éﬂ/td%&?éaﬁlﬁa &pp ﬂafpf)r@srr Hriven by promot 0 elements for the
huma@C?@A(él?gené% BYt &Q;n%rﬁﬁlia b+ TS &l lO-H’y %H nﬁes(()%n tTré\IQf ﬂéggn?smthe 0.8

H- pyrazol -

"Baseg‘ﬁﬂ/%"?gre °¥‘%l %&Ha't??ffmwlﬁw theomaES)mm BOtimpllvFdrfotet:
fﬁ%(P BPavt IPfG'WPtﬁg W@@rquemfd@n auneanjeSgad DA 65 BERULIRY thy primers shown in

Table 3GBAIALYY sbauehdiy, EHdQNénQ ?%gg{ml Biire 28)
2-{5-[3" - (rreulylsufony bi en;f If -[3-(1ri Quorom
et hyl ) pyridin-2-yl]-1H pyrazol - 3- yI } pr opan- 2- ol ,
MS(ES): 502 [ MtH] +.
2-{1-(2-cUorophenyl)-5-[3"-(methyl sul fonyl ) bi phenyl - 4-
yl]-1H pyrazol -3-yl }propaii-2-ol, MS(ES): 467 [ MH +.

"-[1-(2-chl orophenyl)-3-(l-hydroxy-Il-nethyletliyl)-1H

-pyrazol -5-yl]-N- (I net hyl et hyl)
bi phenyl - 3- car boxam de, MS(ES): 474 | M+H| +.
4t -[ I - (2-chl orophenyl ) -3- (I - hydroxy-| -nethyl et hyl)-1H
pyrazol -5-yl]-N[2-
(di net hyl am no) et hyl ] bi phenyl - 3- car boxam de, MS(ES):
503 [ M+H] +.
2-{I - (2-chl or ophenyl ) - 5- [22% Tet hyl suhOnyl ) bi phenyl - 4-y
I']-1H pyrazol - 3-yl } propan-2-ol, MS(ES): 481 [ MtH| +.
2-{l-(2-chl orophenyl)-5-[ 3- net hyI -3"-(netliylsul fonyl)
bi phenyl - 4-yl]-1H pyrazol - 3-yl } propan- 2-ol MS(ES):
481 [ MtH] +

local
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4-[1-(2-chl orophenyl)-3-(trifluoronethyl)-1H pyrazol -5
-yl ]-N-[2- (nethylsul fonyl)ethyl]benzam de, MS(ES):
WO 200 7fovedeR  +. PCT/US2006/024763
| -({4-[!-(2-cMorophenyl)-3-(trifluoronethyl)-1H pyrazo
\1| 1 car hnn\/l \ 4- [2

(met hyl s ) razine, MS(ES): 541 [ MtH +.
4-11-(2- gJK/br op‘LeFﬁ ‘%/ fg'p 4’F§'fWWQLE@P6ﬁ%%§RWﬁ'quWmo|
Rl T O o ) T T gz e e
4- 2- chl or ophenybywveid: Q) 1D INow onret hyl ) - 1H- pyrazol -5
%’TE% ( met W@IAG@MAFGG‘GF%anam de |vs( E4)195689.1

520Yl1’d>°<l#|'|] t. Reverse: (SEQ. ID NO:6)
4- [| - (2- cUor ophenyégeRrddcalyorareychr et hyl et hyl) (BBB3BA25)

MSCES)—384—{-MeH] .

razol -5-yT - N, Ndi [n rldu( pganra
Mm(o?on@{xp&for)henyl AG § fg;%\ @;Z}é ul fonyl) phenyl ]Al2|955'891
en 33AN- pyridm3-y yrazo car boxayy ge;

Eé\s é35 [ M+H] Reverse (SEQ ID NO:8) 10
! (2. cMor opheny! TGH%CW%?WT%DI f onyl ) pheny! {"9%R521)

i enyI }-N-pyri dk- 4- yl - 1H pyrazol e-3- carboxam de; M

( ES): 535 [ M+tH] +
" #ﬁﬁcﬁﬁ@g@ﬁ%;%on%gﬁ] v«%g E%Eah t lrr?to 58 MI of. hES cells using
npoie r@ e 8&%?{%% w&e[l@n?fﬁgpy@ep lmt@pq)w s-that {151 §oBedt ingdgration of
the tqgewggmbfmwo?gweqygrq(l gts% Cﬁﬁayfe@ﬂ/bbyﬁcﬁtm&@cted into the human hepatoma
line Bep@2r (ADE@MBMO5)MTo(tEed)res e the ceI to a CYP Il
ransien a T Lhy o rﬁ’@?} N .
ek aly o ob R L

vectO( Egj ther5 pﬂe presence of dexamethazone and Rifampicin.

Eiﬁulem)cﬁﬂh&flm{a)se Bbr{trﬁst((f@t M)%U LBYE o sce (Bottom Row) of cells
:fter;/ir?%rﬁﬁrg (z)ag %cecﬁdtb%( Rpcg oﬁ%? p@lo e%gletp%zonef afrﬁlf@@PICIn for 72

our c( P e@@esn?r]\)p/qq] segn in the undifferentiated hES cells. ThIS validates the CYP3A4-
eGFR cqnftruc, Zhatihg thapin eé”s)td)r)ds Zopdetl) B<0VHNAY | isdikde %Et)lﬂglﬁlnxlr;]epatocytes
havmglarh MW&y}oblqrbh@b‘iB@é?Jt t V] VB (ES): 595
yllca pen Yy pl per azi ne;

’\j; é FQJ:% C%Ff QI%%/ &elﬁp\ﬁ%ﬁ}ﬂp%n (Nﬁq@’t’(lﬁt?qi er(p (nppatocyte lineage cells as in
Examplﬁé’;l HW fritgsted i foli indutibility) ofSthé Depfoder (dystb ydnsal kifcosyd hpd %)’édproprlate
phenotype. t hi enyl } - 1H pyr azol e- 3-car boxani de; M5 (ES): 569

[ M"gﬂre ﬁﬁB& showR the r?s)ultﬁ\gffg e)(p&flrp@lt ﬁwhgmowd?\ﬁf @fﬁ@xptep@queryaqyietected
in equy @af@gfz 3CYF?§§1-|¢9FI§ uhhepaipdyte lineage cells, after culturing with Rifampicin and
dexanstitabore iy 6 daldt Rydr pabgs 1168l K%Q%ééﬂoﬁ(?m tl%ssa(n%%ay %F?e early passage

resulté Mblxﬂ that under appro f
nat r te Cirgymsianc h%FK PA4ASER R Biop1in PESGderived
hepat?cg}%ﬁ inn rﬁp?l@d tﬁyq))rn‘;ql);pnd@ﬁh@i £re ;p(sqgm 94“‘):9 CYP3A94 ?;;??eiloz ]

| H pyrazol e- 3- car boxami de; Ms (ES): 569 [ MtH] +;

Referdrcé:2- CNor ophenyl ) - N-[ (1 - et hyl py~”
t hi enyl} 1H pyi azol e- 3- car boxam de; MS (ES): 569

[ M-H| +
1. Gegdpin_B; HodasorpE rapd Lidstly Bh é1999))Thé Ofphar( Rmeh IfdgRHE & Rtkptortnddlates the
tranisdribtib@BIO BRANph )of 1dyrFaX A %ohlfa%plcw ]hp)%&? %nh gt § enMBn(,(er nzodule Mol

P
%CLI?@@J}? 2ogr%’phenyl )-3-(trifluoronethyl)-1H pyrazol -5
-yl]-N-qgiiolin-6-yl benza® Ms (ES): 493 [ MtH| +;

4-[1-(2-chl orophenyl)-3-(ti Muoronelhyl)-1H pyrazol -5-y
[1-N-(2,3-di hydro-1, 4-ben™" yl)benzam de; M5 (ES): 500
[ MtH]| +;

4-[1-(2-cUorophenyl)-3-(1rffluoronethyl)-1H pyrazol - 5-
yl]-N{4-[2,2,2-1ri fluoro-I|-hy”
(trlfluoromsthyl)elhyl]pheggl}benzam de; M5 (ES): 608
[ MEH] +;  4-[

-(2-chl orophenyl )-3-(trifluoronethyl)-IH pyrazol -5-yl]
-N- (3-cyanophenyl ) benzam de; Ms (ES): 467 [ MtH] +;
2-[({4-[!-(2-chl orophenyl)-3-(trifluoronelhyl)-1H pyra
zol - 5 yI]rhenyI}carbouyI)am no] - 5- net hyl benzoic

NN
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benzot hi azol - 2-yl } benzam de; MS (ES): 583 [MH] +

WO 2607[/(1025(63 chl or ophenyl ) - 3- (tri f1 uoronet hyl) - 1ibcayisagmlozFres
-yl ]-N-[2-fluoro-3- (trifluoronethyl)phenyl]benzam de;

M5 (ES): 528 [ MrH] +;

5% Ie\HW‘drk fb this example was conducted by Cliff Elcombe and his team at CXR Bloscnences

for whiht t{ni vf\rlé %Whg 19[%@? Vénllon%v {6 bl QRGNS - 11 pyrazol -
(12 7 ﬁ‘%tt"ltyi 19 [ef)gﬁgé h@ﬂa]o%mﬁ:p%péed qggeS(cngj in Eggmple 3, cells were

contactedwitl] atGombination of P450 substrates, and monitored for drug metabolism by LC-MS/MS.
45I£§C G%w@&-"ﬂé%@ﬁ@é’ Ic%n'ta?‘n f(gt ¥h|ef &WAQ 'W&#B{ér) Gﬂﬁ"’ré&ﬁ@z&hs’[r’éct were

compa%gr ith m%klﬂeggg cgll Ime hLPn}gn epatocyte c rci)noma cellgn ECACC'\Q) %5011430) plated

onto Nutrl{;dl®( Zrhe WS aletived yeEl)s-v@rg teinfalned indteptitagite) Baskl- Wgdivar (Bllongtics CC-

3199) Withl thé\la&dimﬁ lof chollsﬁ%ﬂebmbteﬁw f‘s)abp)len?eht (Clonehcs CC 4182) omlttlng the EGF and

Gentan&me ’ﬁhé) rt]rX t m%lrrlnzw e a ed ( %n co &r'\{H_ 0 U/mL and
et AH-0xY) ph ‘f“ﬁ?zé‘ﬁ%‘%ﬁﬂﬁ&%%

100 UQ’(“ILr rﬁmeeity?%r@hmVP9G21¢4"i>y?raz'feﬁmiasnedym Puleepzaiprivingnum/Esseptig) Medium

with 10%0/etd) BlvifleSerum, 2 mM L-glutamine, 1% non-essential amino acids, 100 U/mL penicillin and

100 “g,/,J,n [ et 3@#\' or ophenyl )-3-(trifluoronethyl)-1H pyrazol -5

met hyl -1, 3, 4-t hi adi azol - 2-_yl)benzam de; M
( cellszmgfre [amy q_W|t 40 uM Rifampicin with or without 1 UM dexamethazone, or with

solventdettiol (DRISOWSor @pﬂyenwe)/ wBre (ten ichrhipicadovits the ydIpwitd-buybytragesol - 5-
Ytd 1niude2e PG NP phreily ! d\kﬁ@ﬁg %ﬂb@*ﬁzoe’)@hé Bk werd Greated with 40uM

Rifampk}@(gé) or vﬁ@g&t 1I\b§’}/'2_|rjex%r(1)1et%gzone or Wlt s(:lvent corldro %&X‘or 6 days, or left

untreatd. [ (T{lq.c[ells v(@e den riegobried, Wih e (followfng Lrybgirates in the absence of DMSO,
Rifamp(cm&ﬁ Basb RO B4t aci d; MS (ES): 516 [MHH +;

rret hy hp-gld+ %Et%?e@'for%esﬁnjwd PAMD (AEUVE‘?B \_:ES’(E P?nﬁr‘é@ﬁ%a‘to%ytes

yl ) benzam de;
-(2-chl gugg,lg@.nyl ) - 3 (t ri fI uor onet hyl ) -
| Hpyrazol - 5yl 1,- N-[ 3- PRGscayde Metabolite produced
+-
4-T1- 6@pmbrhéasdémhenyl) 3- E¥iiab | uor omet hyskgtaminophen
1H pyrazol -5-yl]-N-[4-
di meobyamumidehenyl | becveagbde; MS (&EQdioxddiutdnddeH] +;
-[1-(2-cMorophenyl)-3-(trifl uoronet hy"" M5 (ES): 446
[ MtH] 50, uM tefunaydi CYP2D6 1'-hydroxybufuralol
4-1({4-[!-(2-chl orophenyl) - 3- (trlfluoro
met hy by UM Hidegotaar ol - 5- CYP3A4 1’-hydroxymidazolam
] phenyl } car bonyl ) ar ni n% eri di ne-1-carboxyl ate; M
ES): 5@@10'1‘6?%47-%] +  4-[9 %)Q 9 Mor opheffyyHrpxygmeprazole
trifTooronet ny pyrazol-5-yI - ranydrofu -2
- yl net hyl) benzam de; MS(ES): 450 [ MtH +;
4-1 | -gz cMor ophenyl ) - 3- (ti Muor onelhyl)
Mﬂawrazfdwd@ogam]anmbmmemw%p@;wyrns@hczeaﬁmq apgiby( trspromoter-
reporte GR.Ch N [kaiin indFiblire72- Thé @Et@PdIe Mjupted-idrt Brofortienr PrERN g the
morphwéﬁ%é%r@&%%t}c% K}L - l(}tlge% (di met hyl am no) e% ] benzam de;

4TlIe|se esulis IQB'I’“@BH@?I as thg h%ﬁ‘fq fgriverhgedis have inducible cytochrome P450 activity
characdtlsﬁebmhm&m@c]albenmmibp)‘m:icyth@ (ES): 479 [MtH +;  4-[1-

(2-chl orophenyl)-3-(trifl uoronethyl )-1H-pyrazDI -5-yl]-

N-(2-pyrrolidin-lylethyl) benzam de; Ms (ES): 463

[MtH +; . 4-[1-(2-chl orophenyl)-3-(trifluoronethyl)

-1H pyrazol -5-yl ] -N-{3-[ (I et l iyl et hyl)

oxy] propyl } benzam de; M5 (ES): 466 [ MtH] +;

4-11-(2-cMrophenyl)-3-(trifluoromethyl)

-1H pyrazol -5-yl | -N-{[ 2- _25—

(et hyl oxy) phenyl ] net hyl } benzam de; MS (ES): 486 [ MtH]

+; 4-[l-(2-cMorophenyl)-3-(ttffluoronethyl)

-1H pyrazol -5-yl]-N-(3-no f holin-4-

yl propyl ) benzam de; M5 (ES): 493 (MtH +; 4-[I-

(2 chI or ophenyl ) 3 (trifl uor orret hyI ) 1H- pyr azol 5-yl]-

T A
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yl ] propan-2-ol, MS(ES): 502 [ MtH] +.

wo 260dh248! or o- | - (2- cMor ophenyl ) - 5- { 6- [ 3- (et h&b&kﬂs&&i&)ﬁb)%s
phenyl ] pyri di n-3-yl }-1H pyrazol - 3- yl]propan-2-ol,
MS(ES): 502 [MH—I]+ Exanpl e 80 Preparat| on of

l\/bﬁeh)qh LZ-hAFP-eGFP line of hES cells (Example2 were expanded in mEF conditioned

medlum sfgl é)'lerr]en Eg Uqg\ %phﬁnLy F)GFson( Isiat Tt‘%o ed l% nEt B{ fgley}t l%a%egl k§0-95%

conﬂuqy:cg@e[ﬁfﬁq yverwégi ag\g §|5I ! aégrl q?mﬁ déx,{%?%gqa@p ey ab/vlg\ I%H_Ml 1(740200ntammg
B27 supppntawitiodt @adneslA |(eubtdmumvmbgawasm-o1b§s OIGnft @bdidr) butyrate (Sigma
Cat. nc[”Bgé)é??sénd T&ﬁw %r}\%tlgiﬁﬂgﬁ&rp s'fgn?ét#l'ng ACS Qrﬁctﬁé}\tf&aéngﬂer fwo days

, under 'reduced. pressur azeotrope
in the $a817gNRSIURTEEERb P a"t“ﬁ@ B3O pesfuntiyheate (ﬁtPéJer')eg OF"E VAR SHLPARfig! cell death,
with thprep@inint cella sowp baving imeeenblyynal @ awehelagy, ang vensempitarseetied C

e b{éhnln& on \Ma)t Iy tH\éPcGI\JZJr@QerEIIS& with QﬁJ&J&BMEW@nbE&@QNMtrogen # 10829-

ore) KR Oa KRR el BB G B o5 P IRH. 2 mu

L-glutarpingt (I xenanessertigh ewine ragidedo-f &M 8msiaartagisanclpfand Héo W@N (Stage II).
Startind v DHSIU| tHeNGIAGERORE INS RN FHOM BURS KR X(CambbadiomdtitdBiowhittaker

# CC-B%% gtﬁplérg’gﬁ ed vff‘ﬁ % Mf]rﬁll' ﬁ%'l—ﬁd’l ML s’ri%n E’%F nglrj]ialgl?ie%\(n%qhazone

ered ah once
(Stage llBg Stesine 'gp Qgggﬂ, @etcgllsa\fqre)fea on alternate days with HCM Bullet Kit, supplemented
with 10(MgifL2hubranl HGR] 1Omojathenipbn) EGF, @34 25 ng/mL human Oncostatin M (Stage IV).

”Eiﬂ?é’slsmr$of heSéthe%lIe%rWasbﬁeggﬁw Mﬁé mliﬂl‘k iV Qtze%l:h §a§e by RT-PCR.

S A R AL MRS M T U K B R
By them}ld of7S8& I( |ekpresn:)on qu-S@tr(msH an[d)P45CV nsdfg)zi(md—lew)M increased, AFP and
PXR ere%gpreZssgéL ahdiere Whas wZak@prZss?oln of @¥bh3am By the &R4 4f |S|tige dl) expressmn of

both al% min 5(1%?‘:;%%1 mcrjease%( éé tff %@ % Zﬁge r}fléY@%%%ges w%%&l expressed, and

eXPfeSE'Rmﬂ]PKR gecfegptdowi ng conpounds are prepar ed
esgareis(@l snowaaeEdsthaifing QLN Parfel) Eatd OfildreS¥eabd [(Right Panel) from the

AFP-e?FF[ §on%t%%{ N t}%sé q‘:i Fl BX¥ ?Blalrlf)g LF&@ZQ%V\EXII\ 4kn¥eﬂ:_i éf eQ-)%P(?Ilucq'escence as

VIro
ObseNR;B‘QLEQ the sqqgse[

pﬂcqlture In response to the medlum components introduced on Day 11,
about &-103 6flthedtelis Bégal BRirdbging 8GN \peakriglyaay ho 4 3d | Folbu(ing-theetHange of
mediunf I::&ﬁ&n%/rltg on Dag/% e@'—'ﬁ 'e réé@u%f%% LE\W ()l%séawdn -yl]-1H

razo - car boxam L
l'[u%c rn’&r eg‘fectlveness of the AFP promoter dnvn g the eGFP reporter as a system that

reSponIds (oenipplinsia | tied imdbideba plegahglic4shgrige- | ARF2is G aiarkér] for wiptita yepatocyte
lmeage' &!TI{ Bt H&M@EQPVA&)P A éﬁ%%&ﬂer@m@ @ﬁrp@a)ém 4R pP@ér%g)of the early

expresFISm W_ %Vng%%gpwd %e(: 3e%|_‘$| %%e are%@am?é&slfg (? fferentiation factor

Oncosfafindlai - at i onof 4- (1 - (2, 6-di chl or ophe
[)-3-(2-1ydroxypropan-2-yl)4H pyrazol - 57
nmet hyl benzal dehyde To a cold (-78C) sol ution of
2- (5-(4-Dbrono- 2-net hyl phenyl )-1-(2, 6-di chl orophenyl)-1
Hpyrazol - 3-yl)propan-2-ol (215 ng, 0.49 mmol) in a
m xture of THF (4 M.) and Et20 (4 nlL) was added
[ithiumbis(trimethylsilyl)amde (0.5 nL of a 1.0M
solution in THF, 0.5 nmol). After several mnutes
stirring at-78C the resulting al koxi de sol uti on was
treated with n-butyllithium (LO of a 1.6M sol ution
in hexane, 1.6 mmol). After 10 minutes stirring at
-78C, LOVS showed sone starting brom de present in a
guenched aliquot of the reaction. After 30 m nutes
additional n-butyllithiumwas added (0.5 nL of a 1.6M
solution in hexane, 0.8 mml). After an additional 15
mnutes stirring at- 78C_the_reaction m xture was
treated with dry N, N-dinethylformam de (0.4 nL, 5.2
mmol ). Several mnutes after the addition of the DM,
t he-78C bath was replaced with an ice bath and the
reaction I mxture was allowed to conme to ambient
tenperature overnlght The reactlon was quenched by

T Y | o o~ N
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| -yl }-phenyl ester. M5 (ES) 550.3 [ M+H +
| sopropyl -carbam c acid

wa-2E/p2s56¢ 3- met hanesul f onyl - phenyl ) -t | PCT/US2006/024763
i ophen-2-yl]-3-trifluoronethyl pyrazol- |-yl}-phenyl

Othe‘?%t@ﬁt-oigg@s&gs) 550. 3 bVl +H] + Schenme 35As depicted in
chemne , 3- hydroxy substituted pyrazol e 035SP1 was
t 1 dabiees tid telibidks 6l MeP AKSLRES eyl resgnce, of .
to cdﬁ@ﬁt@héf@llo@/ ngt?ntalggés%rrgszde 035Sp7_d"E‘Q%a£(flg E’g@e =il reader may wish
n o

n
Preparati o
N, R diﬁ‘?e‘ief’&‘f“w?l U Paert§,80B480nw 00y 5sailsf woykjopdweay ! ) t hi o
pf a | tepptpryassolu-d. Pitk)tBIEH ER0Y WRLA IsWE 0 .
3- (5-S2do3p ﬁ‘i%%l tsJhonyf)%%henyfssﬁ\%\%g%%%o?’gp%ﬁq Abcaret
| uor anet hyl ) - yrazol -1 -yl )~ (120 ng, 0.26 nmol)
was d‘f’%‘?b?%’)%dlﬁr&éﬁﬁh@z@%d@% W@ 03ienoeds; (Vidodbondgs. To this
sob utGeatbmyascad desoamodbeonbdpisSlob@BsP! NaOVE in

an

meg h loerc 1 -2 7 ol )

2- ch?ﬂ?g?l_h ﬁbd&rpgp%)?l - acetamde (156 ng, 1.28 mmol).
The (U fifferAntizies eelise WRHS/0h4aat:atlo DBI05RES; WO 6d/053851C
undeﬂJSrﬁ004/0£g)e$BQat1rm}am%@/&%z@\lﬁ_rni ght It was cool ed
of f and concentrated in vacuo. The residue was
purified by colum chromatography (50% et hyl acetate
in hexane) to yield the product (87 ng, 61%yield).
1H NMR (Acetone-d6): 58.21 (m 1H), 8.03 (m 1 H),
7.96 (m 1H), 7.76 (m 1H), 7.65(m 1 H, 7.52 (m 1
H, 7.25-7.16 (br, 5 H, 4.94 (s, 2 H), 3.25 (s, 3 H,
3.09 (s, 3 H, 2.90 (s, 3 H, 2.88 (s, 3 H. M5 (ES):
550 | M HJ+ The foll ow ng conpounds were prepared in a
simlar manner:

2-(3-(5-(5-(3-(nethyl sul fonyl ) phenyl )t hi ophen-2-yl) - 3-
(trifluoronethyl)-1H pyrazol -1yl) phenoxy)-I-nor

rhol i noet hanone. M5 (ES): 592 [MH +

N, N-di e% -2- ({2-[5-{4-[3-(net hyl sul fonyl ) phenyl]-2-tM
nyl}-3-(trifluoromethyl)-1Hpyrazol- |-yl]

rhenyl } oxy) acetam de; M5 (ES): 578 | MtH| +;
4-1({2-[5-{4-[3-(net hyl sul fonyl ) phenyl]-2-thienyl}-3-(
trifluoronmethyl)-1Hryrazol-1yl]

phenyl } oxy) met hyl ] pyri di ne; M5 (ES): 556 [ MtH| +;
N-(lI-methyle%)-2-({2-[5-{4-[3-(nethyl sul fonyl)phenyl ]
-2-thienyl}-3-(trifluoromethyl)-1Hpyrazol -

| -yl ] phenyl }oxy) acet am de; M5 (ES): 564 [ MtH| +;
5-({2-[5-{4-[3-(nethyl sul fonyl)phenyl]-2-tliienyl}-3-(
1rffluoronethyl)-1H pyrazol -1yl]

phenyl } oxy) pentanenitrile; M5 (ES): 546 [ MtH| +;
5-{4-[3-(net hyl sul fonyl ) phenyl ] -2-/"

yl ] met hyl } oxy) phenyl]-3-(trifluoi Orethyl)-1H pyrazol e;
M5 (ES): 635 [ MkH] +;

2-[2-({2-[5-{4-[3- (et hyl sul fonyl)phenyl]-2-thienyl}-3
-(trifluoronethyl)-1H pyrazol -1yl]

phenyl } oxy) et hyl ] -1H-i sondol e- |, 3(2H) - di one; MS (ES):
638 [ MtH]| +;

2-({2-[5-{4-[3-(net hyl sul fonyl) phenyl ]-2-thienyl}-3-(t
tifluoronethyl)-1H pyrazol -»

yl ] phenyl } osy) - N- phenyl acet am de; M5 (ES): 598 [ M+H] +;
6-({2-[5-{4-[3-(nethyl si “onyl)phenyl]-2-i Menyl}-3-(tri
fl uoronet hyl)-1H pyrazol -1yl] phenyl } oxy) hexan- 2- one;
M5 (ES): 563 [ MtH| +;

I -{4-[({2-[5-{4-[3- (et hyl sul fonyl ) phenyl]-2-thienyl}-
3-(trifluoronethyl)4H pyrazol -1yl]

phenyl } oxy) net hyl ] phenyl }-1H1, 2, 4-triazole; M (ES):
622 [ MrH| +; DY

5-{4-[3- (et hyl si “onyl ) phenyl ] -2-1hienyl }-1-(2-{[(3-ni
t rophenyl ) net hyl ] oxy} phenyl ) - 3-

(trifluoromethyl)-1H pyrazole; M5 (ES): 600 [ MtH] +;

N, N-di et hyl - 2- ({2-[5-{4-[ 3- (et hyl sul fonyl ) phenyl ] -2-t
hi enyl }-3-(trifluoronetiiyl)-1HpyrazD -

) B =~ F AR oA 1 0O .



et hyl ) pyrroUdi n-3-ol . M5 (ES): 486 | MtH] +. Schene 45
Addi ti onal nethods for function group conversion on
woOher7pgrsmgol e ring are illustrated in Scheme 4BCTESR®6/024763
substituted pyrazol e conpound, such as formula (045B1)
can be converted to thioesters, such as conpound
(045B2) using standard teck#¥es that use known
reagents of thiation such as Lawesson's reagent.
Thi oester (045B2) can be converted to difl uoroethers
1C NTPEPIRAH Sfarmula (045B3), with the aid of
kqﬁfxé\% & ﬁggﬁ%g%?)%ﬁg%% "gmed ﬁ&‘griy?ﬂﬁ‘i PR (BERDHeels opaSmpulation of cells
Eze egml 's@r RGPt BysReAslschat bane daertheh Q5B btereddd tAdt & Bromoter that
b &SRS é9rat reetatiotic @tixidelsgic dHahdgeawhe 6, ound
(045B4) , car boxyl i ¢ aci ds, sggl fonamcaggggégrﬁssgggpa reporter gene.

2CONP 45B5). and am nes using techniques that are

r eadﬁ%?f 9%‘68%’?5 ﬁ')f"h"t ToWBIFR's 8 RPRUIatien af Aubstaatiadly trsiiffeEnizrsalneS Qells.
3-(Diflnro-methoxy- iitethyl)-5-[5-(3-nethnesul fonyl

3. h&imy 9l 4tobagt Aol ot 1 PREERYE ) Le Exanpl e 99a
Ph o Or i Of 5- 5- (3- NBt T | n%’ghdﬁﬁ‘?’%i%ﬁ‘fra'uCaré]'pmyc’cyte’ or hepatocyte
|)-thi ophen-2-yl]-1-(2-trffl pyrazol e-3-carbothioic

4acid O metJyl ester To a 50 nL round bottom flask

- aft treevfaiten vt honendeasicsd WerfarA Aeiftboytes, comprising cells that have been

ByelnStichIg-ahbdayy nyl ) - . )
tégélp(;?éﬁg(nr-egs-. c?/ | Ok ﬁaﬁ% ES&“%‘)F."F*?U %Srpé?%t% feiBpRin 91 tyxicpiqaip prangein the cell
e- 3- car DOXYI 1 C2 SRPHr BR®hy| ester (326 ng, 644 mol),
Lawesson's reagent (520 ng, 1.29 mmol) and anhydrous

5. t Tk bemaecyte Jion of BEmrEa%L gl ution was stirred at
reflux for 801pm(§‘ay. 'lél]'ﬁgl 4f gg%'#el(a%ﬁﬁ@%r ﬂ?ﬁ“@ﬁ%g‘l&

qﬁnc%g%rat_ed in vacuo, and the crude material was

cHP BHECOIahAEaY eltetaimsgihb, ah&in the Promidtet REAHRES Mab%%sg

gradient of 100 % Hx to 50 % EtOAc to afford 302 ny

7. (199 ook upd:i - itle compound. M5 (ES) 523.3

[ M+H] of, ‘ %&@? %fq%'r\'ﬁ]' ﬁ@‘%r n ”Ef!a"ﬁ%%é'ww"l@?eé f BUMb o3~
L f I uoro- met hoxy-nmet hyl)-5-[5-(3-nethanmsul fonyl t
8 iThY el Pervistionydf amhaf oigims 1 sHiydiretn® b@mdr Bsfdhdb to BRA By 9ed
round bottom fl ask was added
_ - hanesul f onyl - phenyl ) -t hi ophen-

° gﬁ{/‘%f E’ %-“Fgént"?gﬁ'f“&owtﬁé'e 1A% PropRien B promitepfpr 2zl GR 2144 Qene.

0 thioic acid O-nethyl ester (280 ng, 535 mmpl) in a
- &t agll papulatidfn cREHY\HEIQMS 1 o_the reaction

sol uti on was ggded DASJ'?'Q?AEE%& rr]r{?,’%??%ées 5o nvRsplasn

JﬁheacliiooGl solution was stirred at roomtenperature for
X R OPURY08 of ! P.aiessiv thet Aresmptendssa wlérhakéras awi-bNgdagM

(100 nL) and washed with ag. NaC, partitioned, dried

12. Tnécel fN3ASH of 4 ed, concentrated in vacuo. The

cr udedg?esi d uegwmléi&%rﬁgg?fa%gr&@b%éﬁnﬁﬁ FRSBQYNS tp oxigatiye Segs.

13 T&glfcg'pgopgzirng fza@gnobi I er&fd?w)asef o;ﬂbloo HIX to 50 %r}ét QAc to
' IGOH(EBN %2 ywteketh) theforonider id & PRERIER Uhne ki genase 1

DR QMo ;- G Aoy o DBl S ) 7. 8O- 7. 89 (1 29°Na%®
oH), 7.66-7.75 (m‘%é’ e,'&%'%??z?’.”%%am%‘hﬁ°“'m@;“e-7. 18

14 TE‘.d’IIH)’ 6.83 (s, IH, 6.74 (d, IH), 3.47 (s, 3H), 3.06
' §re Wy'a@g pof RIVFOf (cteds MoizwhefeidGhe profhoter Bl prérZJterF*QrIg tr&@cription

fHCEBhab ot almdeitbiic JFbABI R crr%e in the cell

N-[5-[5-(3-MetJdinmesulforiy '

T een%} %4hi Pphen- 2-yl]-1-(2-trifluoronetly
2 rHoRsPHRlRephaae s\ fbereini take piawakpisea bRABter for a PXR_CAR, aryl

hgirqegrbprarepdpton eamR), bom gepbier y1 ) 4hi ophen-2-yl]-lacid To a
100 nL round bottom fl ask -attached wi th condenser was
added 5-[5-(3-Met hanesuhcbnyl phenyQ
t hi ophen-1-yy-1~-trifluoronethyl-phenyQ 1H pyrazol e- S-
carboxylic acid ethyl esteg (2.52g, 4.98 nmol), IN aq
NaOH (30 nL), and MeOH (25 nL). The reaction solution
was stirred at 55 Cfor 1.5 hr prior to TLC anal ysi s.

The reaction solution was diluted with Et OAc (200 ni),
poured into a separatory funnel and the organic phase
was partitioned. The aqueous phase was neutralized by

o o~ N Va

11.

15.



human enbryonic stemcells", Biotechnol ogy and
Bi oengi neering, Published Online: 2 1 Jun 2005. Geron
waanEmozates on has previ ously shown how hES cel | eCtas2i6/024763
directed to differentiate into cells of a particular
henot ype en nasse, generating high quality cell
1GBoBl‘i|°§ POV efrany epfleite d i waersin dedrieraisier e rpramogamdrean androgen,
U. Sirodeatce pPAG sgb8yddtde.and 6, 506, 574; WO 01/ 81549;
Ranbhatl a et al., Cell Transplant. 2003; 12(1):1-11,
17an1q,eLgS1 20015'00 7493 A 1 describe procedures for
generat PIRYPHREFA L8 16 Wherie igeramatar és a pERoteraipl mostaie sitsaific antigen
usB8AX o generate other cell types that are of
particular interest to the drug screening industry.
Thi ' re capitalizes on sgne of the unique
16558 5P| PRVRRN 87 BLoTus 185w Bt Peguiiarmes o Bgmoes for o oyochrome
pridv? eznge-genet i cal Iy nodified cell's that provide
rapi d readout of pharmacol ogi ¢ and toxi col ogic
19€f SN T NVENTI Thi s djsclosure
9pr1fr)1€ ie'%lllz)g an ewzlsa @s:%sé r@ﬁ?%wa PUg &hd a@??moi'ebﬁhgﬁpt)%ﬁ or CYP1A1.
screeni ng and anal ysis, using cells that report
20¢ Hamgiobyiativhef 2oy bit dieires &5 Whe@RAMNE Wromot& WA préotbd ¥6r a drug transporter
prgesence of a drug being screened for its effects on
the sane tissue type in vivo. One aspect of the
invention is undifferentiated human enbryoni c stem
21.( Akssyell @enulagion ofelpiat Weyhedin ke gerelid DROr hES deri ved cel |
products containing a pronoter-reporter system The

C i netically altered so that a pronoter
22 fhy & DOUBUBRS B PENET 1B e peE s oot B g gonenet aecs
t Hig cerliaptiop gaig ordheCEiRisalstieheast a reporter gene.
Sui tabl e cl asses of pronoters and reporter genes,
23.alreng ) Wi i - . lven in the sections
It USRI, o e Phe L Bl b T rBED e oone.
represent the neural, cardi omyocyte, or hepatocyte
24| Threegjerspultfigniohgnchraresing elains thereimethd Ripsrted fgeleritodeR! 4 rotein that
Thedueses fushescehsrhdtpRGedob bigfl \Wﬁefntekigrb’ésé& cel |
popul ation is derived by hE% cells by exam ning the
cell popul ation as a whole. Characteristics of other
25. c Eh9 cqll yagidation, of paimp?4e pherain| tamreprier geliesis iandasfsm diGBen fluorescent
devtemed cells fromcells obtained from other sources.
Differentiated cells of this invention nay al so
06, CANL aljn a second pronoter-reporter systemto identify
'aﬂﬁa‘iﬁ PRRIaen dfeny ot Sfaies Wi2Bherein te RvdolsOI the repprter gene are both
Arrtareieqousiio ecell pdpuiedie. | nvention is a nmethod for
producing a differentiated cell population with a
r - orter syste b enetically altering
27. T ERURIRLY B o1 B4Middss s Rsrdonob e ophidhes been plcee
r SEPEARE! ¢fen andeaengboprprooter t oxi col ogi ¢ change in the
cell controls expression of a reporter gene. The cells
0l | ed.and differentiated into a
25, I8 el B b 5 L EEGR T EH Feecpng@ietonin atases oo ot
STEpREProgretef fatis ifveaappelis dortrols epredsisd of msecdrdugpotiesienag,
in which the drug is conbined with a pronoter-reporter
20. C@k!celp VA hi,s. 1 ntion, and the user
det er mgﬁdélsa%v\%gf?cl%@? %hgﬁeéélﬁgh%agegﬁgrf éoemogeﬁ 2R SFEREr 9 gfpepatocyte
tRECPYKS etelegieh dromppitgn, cod rantifeypsin emnfetopiotein, aglutuniyvt tdripeptidase,
fancoderfrihsnhatdssy edtamseratl nhodxiénssk] gat i on because t hey
do not induce a toxic or unwanted netabolic effect,
because they hel p i nduce a desirable netabolic effect,
or because they are protective agai nst an unwant ed
net abol i c effect of another conmpound or culture
condi tion. Reporter expressgoon may be neasured in the
cell population as a whole,”or in a particular cell
mar ked by a second reporter gene under control of a
ti ssue specific pronoter. Drug targets or enzynes
bel i eved to be involved in netabolismof the drug can
be validated using RNAi. Another aspect of this

Y - - .



initiation of any of these events, such as the PXR

WOZ%%OZ?JSW hydrocarbon receptor (AhR), or Nrfp2880606/024763

30.

31.

32.

33.

34,

35.

36.

37.

38.

Pronmoters for other hepatocyte markers that are
upregul ated in I|ver toxrcrty, such as Lrg 21, SCCs- 2,

| onect |
Db Benalor o e eanh Mg P i bo SRR st togapess @ oene
ensadingg arignt girmreniiogenque divg taegst @ metabpliaing aeyme.n t he
nucl eus, exenplified by androgen estrogen and pPAG

ﬁ]eesrpeﬂ Q}%bt}feﬁlorg %P 8arm'o%8ﬁ§$ g‘}? B‘I% \}a?'antt rseargggﬁ%va%ar%t %%39}*4 CYP2D6,
E RS PARBINasa fenel¥aey. SORSRIONE eI ERTRee. ol S0

upregulated in the presence of substrate. Exenplary

ﬂ{e ce‘ﬁ%()mﬁr&‘? BPC|E r4|53% deq eﬁ whicH cat?fe%ﬁt éé {) I?féo\)é b%@rg %Xg’%a@éaltered to

ronntg g trans rter genes al so u
oSty t"?fgre‘aﬂ‘ga e s arget"ﬂ“&ﬂtﬁt@r’ oG 2 nes that
affect the contraction rate or the QI interval of the

headel pop%tb?é’h FlRbE 'vMEﬂeﬁw'cH% r&%ﬁ@ §|fferen? EHEREs &F ﬁlefdﬁfg target or drug
on

f ci.e
RERET AR 2 S Sn R PRMERL e pEr SR By be
useful to screen drugs that can regul ate expression.
Theasdp babuptidhr & afiest eiginds N ad-2 1 @Rd 23043, WRIED Ai8eR KDV FeQBlls have the

&Jﬁ%\l\ﬂ‘ﬁ; chérQ&éHs r#of L he%%(o&t%l%}eége and genes that control

esi s, iIsm or reuptake of
neur‘ot rraérﬁs%dﬁteeﬁ@e praregsion of peardigirsip 6™ t r ansporter and
ty r Gsi aerbdsuydre@mydras@bess&]lrwsreuraﬁtdm@t Iger Ior orrgt gr S
referr i scl.osure can be cl oned by
arrpl g"%e c|(€')eo°rf1 B'fjcos‘g Egﬁ' Sﬁhattasﬁlacwa'enom c library using
prrners specrfrc for the desired sequence, constructed
Agiethgd Repoane adidfemniataarte!s pipliatn WE@eingas afyein Baink 1 and 3-34 from
Jlu%%\“ﬁess& glc%q;,s,ﬁg ormt ers To provide a countermarker

en | particul ar phenotype in
popu? JaB§ngiraih %‘8”\95‘38'?5 fr%.‘r?a@étfé&r" 'aes*B?de’r%P%’tﬁthércet‘%at"h‘Ch a
premgenibatirepondsdd ¢ nelepriess éxticeibgis drmgd ieviel cell catrals gkmsssion of a
@$mwm@%ger t est conpounds are present in the culture

I
hep a!é& 5 8§%%ratlnggﬁ8 gsnef rcaj? ﬁeer%cl Efﬁ elcc)%l I ¥0ér§1 eaP g hy %{ered hES cell
mepbeéoTABdEher:  Li ver CeII Mar ker s early hepat o- b|||ary
earl y tnwaﬁ.@rmg el JeAstivallp GRYSIMESH p&‘p)ﬁtaﬁ’&‘\ igtP la B NidtibkiTdf genetically
Q{e%g%mereﬂtr a?ed ﬁ wﬁren %@%bb@%ﬁh&ggﬂd@ fo a metaboq)g bﬁtm}gco%ogrlc change

al - et opr oteln

'&the celtcogtrqls exprpsi;%qfﬁéqurter@g - +(?) BD.1 + - +
g-glutanyl + fetal + A6 + - + tranpepti dase GST-P +

f’t?et r‘%thé'a HB@ar% 35, "v'vhé'renglcl)l%grﬁﬁ'rs@s drl‘{er'é'ntratrr,d e 'hE§ cell fpopulatron_'_mto a

&pﬁlatﬁm o¥ neuBK car%rgm}mé;?tgl or pﬁpgtocytel'—_lrneaqg £8% non 0- + + - -

oxygenase HESe - + p-glycoprotein ? canaliculi -
ﬁlejrﬁétt?o% of cles3s @hatbin T &%Brrses formtingRb 28pulfion ofendodeiBeetls, tand then

r%bg’ﬁerentratmg t%ﬁ@derm cell%rét %&*‘}ptﬁﬁ- +f ?_t ?l %1_'8_ j— I "

DPPIV + canaliculi + BDS7 + - + lectin binding sites +
A sylsteliME kit-for préduding odmaittanliy promoter-répdtiérgellsScotgBsing a differentiated cell
&pt}r@ronttsaﬁa.rbctxtaﬁy aarérﬁsr $ ot asﬁuﬁn&wan&d%@n%téawastee& from the

mar k ers ecl f for card tes an
i?r‘&c'd‘res‘&re% i H‘é "ﬁcFé"dc,%{?fB‘?t%[de‘tOF“Hp??Hrpﬁp latio,7iRY produsipdrye of said
prooperepertd eisTnT) , Nkx2.5, Atrial natriuretic factor
(ANF), nyosin heavy chain (MHC, particularly the b

chain which is cardiac specific), Titin, troponyosin,
a-sarconeric actinin, desm n, GATA-4, MEF-2A, MEF-2B

MEF- 2C, MEF-2D, N-cadherin, Connexin 43,

bl-adrenoceptor (bl-AR), cgeatine kinase MB (CK-MB),

nyogl obi n, a-cardiac actin, atrial nyosin |ight chain,
ventricul ar nyosin light chain, nyocardin, nyosin

light chain 2v, and atrial natriuretic peptide. Cel

mar kers specific for neural |ineage cells include A2B5

(a glycolrprd) and polysralylated hbural Cel | Adhesion
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met hod described in WO 03/ 004605. hES-derived

mesenchymal cells can then be further differentiated
wonow/osieobl ast |ineage cells in a nmedi um conParmiSBW6/024763

an osteogenic factor, such as bone norphogenic protein

(particularly BMP-4), a ligand for a human TG--Db

39! %Cﬁ&ﬁ&irof d@@ té'%tnlgo B Msih Eon%inmd @Bd?ugv\hithaamen p&ufaﬁ&%&ﬁmg to any of

W 0
S 8= 1508 e el SISO o) T TERRE: 495 ¢ e ool © eced
altherebgnd US 2003/ 01 66273 A 1 (Kaufrman et al.
Wsconsin) report endothelial cells derived from human
40prﬁ§ }[r}e{i]i{)cg Q S? a&rrg%gc ?vlnerebél the ?%Iégclgctt r?tfjr}hgpo%b%%giente tieFaSusle ﬁdoes not
mC@V%?éﬁ*@itae@%tﬂe’gguiﬁ“?f‘rpfé‘feff@@ft?f\ﬂé"%onbi nati ons of
differentiation factors listed in WO 03/050250 (CGeron
41591 U%thog%irb‘iea" dd | hSFefﬁriiié d?l!ld i€ Qei%@édh&q h'einnfe‘ogodn{ént tna@alﬁé ft prevents

or 'subsequent | eve P can used in con% nci e stress.
wi o RER PSRRI RPAS gee rlee BIOTHEELY B RETEEP Cbypyate stress
I epiueiseevimpbunder afturethrelition.i ssues. Use of reporter cells
for drug screening Cells of this invention containing

42f rpe)tpgd ¥ éﬁi{é ﬁ&s I gognp\s‘)gpsﬂt %’mbg‘ﬁg|“i%ed,f}iu9|s"§gu|t°§” gcg)ufe? on accordmg to claim
peltor deim, 29aand qstgrnyma:wr@ther Bers)s Dehapgpin pEAT afl the first reporter gene
Canelit LRssitPHE Fecam repbribigeRs.condi ti ons or
mani pul ation) that affect netabolic properties or gene
expression profiles. This can be done to stud

43neﬁpraefb<i<t o ﬁi“aFﬂﬁt'ftS?r TR PERGEROfLING e Jrugith ¢ C?'%ft’:‘f’idit‘t@” f"ti‘gid'“g to any of
afd=irad 1-84ie tHe@epsbrack iooabsedce df angRNW fon b diup $anget ardrigometabolizing enzyme,
eVa% UQEr‘Ir:n r@d&%h\étﬂeﬂ tgé?e & aQI|f@gﬁ£m9mé39br9§|thegggoﬁ§rtgengi the presence of

particu |nterest IS the use of these cells In the
sctPee%ii‘ﬁ‘ﬁ'ﬁ‘°6f"'”E°HH|“i RMY1 ecul e drugs, and ot her agents

capabl e of entering the cell and/or altering cel
44”134 8aRhi &Mt Br &'rbé/ %stir@sacﬂﬁﬂlﬁg &f th® ARMIBGL BILIMCA or 41, comprising a cell

P{%I%BP accordlnlg?o any Oh%{e]l %A ng Use of the

pro ter this invention in toxicity
testing |nvoIves conmbi ning the cell population with

45t e 3@ ot i@t obaaisciened cdnipyigingakdnpolnd kadeh gharige Bxpression of the
th@cﬁ@ﬂ%Hﬁ%ﬂwI@% effect of the agent on the
pronnte -reporter systemis followed typically by
conparing the signal fromthe reporter gene in the

46presepgan anklt cilskimdé ooflain e, cgerising asiuralbfy af chltpepations sharing the
SYsahfe @b@dﬂﬁr &Qﬁérﬂi&"; Qfere‘d REcH tRR @iiftar@ﬁt p@ﬁ%&@ﬂhat@%piﬁﬂy{o @fmetabolic or
RS i .ﬁ o aéi‘;rnﬁo Iltateon and

di tf”f' WrgiE aé‘?%ﬁo eé‘?’r‘esﬁtogo { rﬁ‘g%tﬁi gaP? 'Sr? BPAf Oyt es
containing a pronoter for heme oxygenase 1, linked to

472 THe@fterh lobl @it BSEAME 4PUOt BPrisirgROpIlaity gRaA. poﬂ'dT@OﬁEEJ;HaBng the same

ar% ?rﬁmht%%remiatt& |nt9§ellg gisaliffe%gﬁﬂg Isn the same medi um

dorescence comparison with
fluorescence in the absence of the test agent.
44. NTHeesase@m onkif fbruztegrsioieg the effeot ef drugsdif difieres varemts df b @rdgdarget or drug
OXMQ%%% e’i'izwgorhﬁisﬁig rpﬁgé’il yan %gll pcﬁ)ﬂl@ﬁfn@@&éoydir‘igrto any of claims 1-30

response to oxidative

RIS 1 17 O U P A RO BT ATE 1SS o5 fup getabolins
sceregmed in a rapid throughput process, for exanple,

by establishing the cells in the wells of a mcrotiter

4SP d'gnn tsy]sté gorr]t C?F el%ilrnegt} 8 d%i%inqh gar{aﬂtstape g’lleﬁ'%/ §atrgr% %96Y&%4 CYP2D6,
t eSYRA4Y, CGRCYS d-asetdianderney ordiionyine feeétiygr@n%%iffet ant i al

increase or alteration in the level of reporter
expression (which neans that if there is any effect
attributable to the presence of the test agent, it is
bel ow a threshold that the-user considers acceptable).
Dependi ng on the differentiation protocol, cel
popul ati ons can be used that are at |east 50% 80% or
90% honmogeneous for the cell type of interest. \Wuere
the ceII populations are relatively pure, or when t he

o . .




acids, 0.1 nM b-nercapt oet hanol and 1% DMSO and
changed daily for 7 days. The cells were then nmatured
wagbergotsepat ocyt e cul ture nmedi um (HCM fr om CanBCeAS2006/024763
suppl enented with hepatocyte growh factor (HGF) 2.5
son%j and EG- 10ng/ nL for another 2 weeks. HCM was
cHalvgew % 4t f foy v gﬁt'"q P drug ftarget acgording & thertlelbodofyclage ¢ wamprising a cell
f cropdldtien bestdingQo day . clabed 1-34, \&8d an IRNKUBDﬁg&her‘&Qoéﬂ'fgte?Hrug target or
f ivfedbbiihg Whiyhe 100% et hanol . Figure 3 shows the
results. After DMSO treatnment, cells exhibited
endoder m | i ke nor phol ogy and foI | ow ng further culture
51§ rsolalgy tissugpserared rferctchnemlankatiblGin deanielptEGioy mohipay gy bfyraftment into a
| isoigey @ot@hihdcelld heihg a Bu%h@@ﬁre%teﬁ&%tru‘:%&orcﬁﬁq & any of clalms 1-34.
poI ygonal in shape (Figure 3A). This nor )}’
mlar to that of primary hunman hepat ocyt es. The HLCs
52, gt iplAted sty gitainy 5Ei“@gféiﬂ trurepasier gene In tior ometemeporter cell population
ngododed an, exaatdblsvepatesur r ounded by structures that
resenbl ed bile canaliculi. They expressed hepatocyte
53ng such as HNF4, al bum n and HepPari (Figure
3 5 ‘f?JatF%gstS“? Wé’%%d\ﬁ@'@mahe PAsetaferepotter it byranshortohie gonadotropin
W&1G).grown in HCM contai ning the antibiotic Rifanpicin
(40 m\) and dexanethazone ( 1 m\M for 6 days.

te function so assessed by incubating in
sa BNV 20 3 Raod MR e o arometiaeerer rlcpoptisian according
C Eﬂ qny rof ﬁgmp ﬁ*ﬁ@ﬁﬂ”%mp@e%merﬁ dhtave BhbjddGEommdeGGmtodw &xpekssion of
WhdictepaHeeganaimare @hit. | CG was noni tored hourly. The cells
took up and cleared the ICG which is characteristic
55 of hepatocytes (Figure 3C). HLCs conprised 1%to 30 %
-of* Eheorytigy C?,‘@”P'“Q)éﬁ'ﬁlt%ﬁtlhéw D caepgjieally 06d so Wat ki momoter that
Hie€bdndio a WMDMIwaOIWaM rﬂh@&ell@bﬁtﬁo@e@lﬂ&ss%ﬁ @Qaer\%p@tgr gene, as
NRdrélhtbibd% de@fibddet er m ned by AFP i munostaining. RT-P
studi es using foci specific RNA showed that cells
expressed a range of hepatocyte markers (Figure 3D).
56-Eﬁgmth°|d|1fon_zmnﬁﬁme@t:t%rqelt caldhtioni using pEdne@ tepefEdrRells, as hereintofore
edqgetrdesi on during | ater stages of hepatocyte
differentiation (Figure 4A). The GFP expression
o(&peared exclusively in HLC foci with at |least 5-15 %
YHEN 1 CE i £1P esdiag ter flasesit velidtians simmesi@Promber-reporter cells, as
Clmrdintofore tbsatibesthe GFP det ect ed was associ ated with
endogenous AFP expression, the cells were costained
58 le Iagdg oth AFP and GFP anti bodi es, show ng
T BRhIUnPreeRiedler fgnselantation and adabteR fammniariag aftergengraftment into a
(Prigeiras haBntofofodadertbed.ni ne whet her hAFP-eGFP i s al so
expressed in hESC-derived cells representing primtive
endoderm the Hl-LZ- hAFP-eGFP cells were
differentiated to formenbryoid bodies (EB) in
suspensi on, which were then plated out in culture.
Doubl e staining with anti-G-P and anti-AFP showed t hat
only endogenous AFP expression was detected in
primtive endoderm and not GFP expression (Figure 4C).
These results show that the 5.4 kBase hAFP upstream
regul atory region we cloned is specific for cells
commtted to the hepatocyte cell I|ineage.
H1- LZ- hAFP- eGFP derived HLCs were stained with
anti-G-P and anti-al bum n anti bodi es and exhi bited
het er ogeneous stai ning pattern for GFP and al bum n
(Figure 5, Row A). In sone cells (possibly early stage
hepat ocytes), only hAFP-G-P expressed, whilst in other
cells (possibly l|ater stage hepatocytes), hAFP-G-P and
al bum n were either co-localized or only al bum n was
det ect ed. Doubl e st ai ni ng %gomed t hat hAFP- GF-P was
co-localized with HepPari a marker for hepatobl asts
(Row B) whil st hAFP-GFP di d not show any
co-localization with PXR or aAT, markers for mature
hepat ocytes (Rows C & D). Exanple 4. Reporter
hepat ocvtes driven by the CYP3A4 promoter Th| S exanpl e
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