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A METHOD OF AUTOVATI CALLY BUI LDI NG A CUSTOM SED
SOFTWARE APPLI CATI ON FOR A SPECI FI C TYPE OF W RELESS

WaOMBIWEI MG DEVI CE BACKGROUND OF THE | NVENTI ON RCT/EB2D@h/004772

of the Invention This invention relates to a nethod of
automatically building a custom sed software
application for a specific type of W rel ess conputing
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sutjeqp.oMigtabdlici amdttoxidolo gmiuialtmﬁomheammels can detdr ei:gniﬁbaﬁtly from
netvvork del i verl ng the features and functions of a
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talpeulafrePisolafki Hfn@rtissey studies thabe pfoblematlc since such systems
network-centric, in that it is delivered by a

e@mﬂt raeilaie & allopneprsr adrtisshesney (BAY Zil00) wetin gher sagrenmplgbolic
t|on of the ag llcatlon s interface to the end

uléaf?“'t%‘? lg%ﬁssmpossgﬁﬁ PPed and conpl enment ed by

gerw ces r |ded by sof.twar e, an a(? er whi

clé S0 BB e b Rr PigR PRG doriity of most
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i ncl ude Mobile Tel ephones, Personal Digital Assistants
(PDAs), Ganmes Consoles (e.qg. ISony PSP) or ot her

w rel essly network connected client conputing devices.
The type of the Wreless Conmputing Device is further
defined by it's Manufacturer, Mke, Version, Operating
System Fl rmar e VerS| on. Wrel ess DeV| ce or Wrel ess
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Net wor k Applications and services are conmmonpl ace in
the networked PC world, and represent very big

whoweneds7 opportunities due to the size of thePCHGBRIVSN04772
and thus the potential nunber of users. There are a
smal I nunber of ways in which the software
i npl ementing the Cient part of an application is
a)Phese-1 ydrapahdthtedisig. edhess, auch ag g |@Wehromes P450 which
"Custom Buj ]t Applications' End user conputer devices
( e ggnerpidsadd g expozeaplargroups ogythe renpbigsicanalesulsr k
ggpl ication generally provide a platformon which

Phager2 ¢upgnetaolisng lorzymes, siblesas plansfemsess iar earticular the

typicall he .conput.er' s operating s em (e
W Gt GPRIGRES. € ilom B st PRy c§engferages and acetyl
ol g WRioh Yonte the PO BRF REhRSHEHDI LS, £ yasophili
BuigrdupAhereby ficilitatin gritsesubsiguentfexoretisaf t war e whi ch can
be run on one of these platforns. The software in the
%F) Wrbg akdr8Porterk fotéiad, | Such Oast BRP A BinMM@NBask&tR proteins which
platformin turn perforrrs a service for the
appidledet thenmudti-grugd resistange groficind ofyIOR sk endlimigti-drug resistance-
i nformati,on_acros ne rk). These platforms .
by SRS R Eng GRS i, M b @aicul bty aplypeptides
av gOWaPk L whith! £8il1ats M Bitpbit ARRLACAId Biher 'x_@rrfb?&tfc molecules
they normally offer all the features and facilities o
t hecrostiplases membrangsh Cust om Bui It Applications can
provide very rich user interfaces, w de-ranging
fdy Medrisorgtiont fctery sednas e FedghinddX radeptdt (AR had thd@nstitutive
Cient is capable of. Exanples of such applications
( t RBArgptan® recspion dENdykwhish usstijteathe tramscripsion afhgenss encoding
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M.crpsoft Wndows, it js possible to _develo )
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& tHRMuIBblLRE ofObfiss Rithin QMR \Rlss, e Elﬂfction of the proteins

application i's required to run on nore than one

theatstlvesmmd with trespbctith germgtip réguddtionrofitiseir eqguéssiod. t o t hat

platformor if the platformis significantly different

& FsWrownebint W00 e 7200hdw ab iREdice doBini@0irar3eédié Rfimals

and rewiting applications is a very significant and
eslressing rfgheiwaiigndumenr £r8es inhwhishf the foedions edf endogenous

S EPRRRET 250 e R Lo Gl S RE s gemes o by
BeleNbKIBf tHReytdhirfind PRO® sddab@sd S@leWnBod@iRE tRNehARR on which the
interface for the end user experience but these

aptipe af pldayoetremen PY5W depishds. dtoveeves Izt desetiyedsmithhl model has

R Fpuin Beeioy BnBr st GrbCpdiied BRSO s a e detr organs or
BERRS 8MhWi dol-Hutad zﬁiﬂﬁéllqﬁ@ Bish Ehér%?st nd %ro@ﬁmﬁ% gé%lﬂaécg Bxfression

new Client platformunless the lent part o

N thedwiknan®A50s ait & omnhersthitde andlogdug to drat eekntia thdkeurmnay One of
i ent atform This i.s.fine in _the PC world where

EHePer gl[ adelscis ral%ﬂJﬁP’é‘ﬁ‘é iR tha a&ért%onaﬁ&%ﬂmaraﬁweded to

BADCRIRALTIR MRS, 0 BT 0 vitow

Nettwatiogendsgenbes @on-fumidl B450sS Al yerdmsieer disaplaxigdeyredides in the

0 rison with its riad existing operating systens
g'ﬁgpo??f%’és%q tOWeP’é?délg‘gK‘EﬁW plasgrdgmetabolisst, s tgp Sistesn is unable

[ ' ] into the market at an
gﬁ%?ggggg%?%%%?gﬁgﬂﬁggb€@rIdVWde WebAppl i cati ons' The
Wrld Wde Wb (WMWY was originally designed as a
net wor k- based i nt er docunent geferencing and navi gati on
system which all owed users t6 browse between |inks
from one docunent to another potentially on different
machi nes, potentially on different sides of the world.
This technology was facilitated by a standard mark-up
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The problemw th this approach is that if the Cient
software has any internal conplexity (e.g. is

w@eioent41pi c in nature, nakes use of software tPCBa&B2005/004772

has near-real -tinme graphics or any other real-tine
properties) then a |Iike performance of the application
becones nmuch nore difficult to ensure across nultiple

di i efseritnomnpasmOotheChti@nhs . to Thinsarise theeinde@sodn chidiadteristics of
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Machi ne pl atform on

de@e“?ﬁ | Bt ahe\%%%ivg*»? :areet%t regdaiel af ey aroh g futhen By irtue of the
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aosshatamahisnaly tasequen ity ek B éeﬁl&énoémhedébbatwcdrﬁ&ﬂy@d teproduce
npl enent a version of the Virtual Machine
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at o?}r V&‘@{}’ H%Eipe(flpog g}{%?lg‘ﬁegsang)r(tg%y ﬁoﬁﬁ ? arphysmloglcal

llehels dn @adieisn itliesé $nddaB; dPAR dn€dedfor splecel ViHAARIOFHRS human gene.
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pethes drawigickiof 4he PXR/GAR modelens thah dlegr%aﬂlnpmtableem ¢ombine
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i Pl e P S onf BT FReRion b cach
o fie ablabvedr Ky Wao! Fhdep@identy QehondB NMerdiRdhi:V B @Bck-out of the
application unless you can first deliver the conpile

e ngmouSngeélp ;ﬁibtt@nsgencsm walh thn émpabﬂ@lqgwomdm coritml of the

SHI of thag ﬁiffﬁ meth PC Net wor k
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bopre@vsn of thé edlevaat BudiBm ﬁrdﬁ@iﬁ@bt&m&d ShnkBiéf F tﬁé‘fuﬂéti‘ons of the
connected to many different Mobile Networks. here

b@@olﬂggtﬂﬁ gridegenony pras¢ies.manuf act urers of Mbbil e Phones
each with potentially multiple Cient platforns
Qmsubetsbn gvliynthepregemtineentiani eettiodies of suiprisiy adlagitd overshe prior
%Ch ap l.i cations need to run The ca&gbl lities

} pany Ia?teet TaseAgReTY apapay eCFPf)fh%lé’l t theprofiem posed
features are added. The end result is that two
di fferent Mbil e Phones can have very different
capabilities, quite unlike P€ Cdients which tend to be
very simlar. In order to nmaxim se the financi al
potential of a Network Application delivered using
l\/bb| I e Phone technol ogy the reqw rerrents are: Enable
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There is no previously existing technol ogy, platform
or nmethod that has ever had to neet the chall enge of

wo apoabg9and efficiently delivering the nost PCT/GB2005/004772

functionally rich applications to the nost Wrel ess
Conmputing Devices optimnmised for each device. Because
all Phones differ in these ways to sone degree the

byltie need fop nitelelsverdrag nipadolisiatis @lteddy! obell NBor®&inple, Xie and
advanced features of each Phone to the npbst Phones is

Hyaere(2002; DRTIu s ¢t SEﬁﬁ? ﬂtat hppenisagi IR fin{onesefithe rare examples

St RN T N S
g@nﬁé gwfsgutaaoﬁm Fu&ﬁéﬂlhd%@t ® @edldumrmﬂta%ﬁ&}sehmmed their
rting. This would end up with a new "streant of

éﬁﬁ‘éloals@dtephu@uﬁﬂ thatt didfen ppirkedly ito thdsorthagautlise evanBienive animal
Thi,S i Spver ensi ve and mai nt enance beco s nor

SVl ot B FSTNG oo PeltE ihaded g liygras an
deithn b-Eh\%,l ﬁurﬁﬁ?’Hé&Jatdc?teE hAE aith Hefhghh %H?lll h'n\f@ds}f model for drug

expenS|ve o buil'd an”application where the source
owtabolism inHemzps! Tiiatwark ihibobemtersiveatodgh; ardié the inventors’

devi ce. 'S, clear that a ne roach is
ﬂB%ﬁEH“§@@W& vigge t PNVENWP%NE 4% oni sed sof tware
application can be built for a specific type of

e aresest apieptien iy tvefirst anesodadgeya thab akes datol gecount all of the

AT A TS

Sofat p&bﬁca@oﬂﬁﬂ{b@ NTHe fihPehters| hdvearekogfisedotaVVah Corder to provide
Conponents are conpatible with that type of Wreless

trapgEgRicnP BN e apizmb anesiels, afithelurpdnisddedmp tmetbonlssn pathways

Rl A TB R S ! B

6 WGinBE} SRHitEIH Ah@umfld&an@o RRBLTAL | on, conpatible for
that type of Wreless nputing Device. The attributes

SERRBa g SRR BEHL B0 L1 s o

COBXZp]‘ESS[tgl iDelvd mﬁﬁarﬂafreaepﬁb(ﬁ&:e&arl ety of types. The

i mpl ement ation of this invention called the Device

Byl aRpicYRor\ S iduBfII& NRmtd Bhotsial | &F e bR éﬂ@ %‘é‘)&%‘?t Ruman

to maximse the utility and financial potentia

defietablisrg aBofeprwdnesdfppl i cations to Wrel ess Conputing

Devi ces using Mobile Phone technol ogy because it:

Enabhelted dxprdssibh v fimcpp b Saltipheddd gentiis @BnéSoMBdtinterference

Mohi | e Devi ces as possi ble; Enables the Software

ApBPinc 2pnbHmEp 1petal g%l;ﬁ @PIvEgIADS §ico flenstions of riawodised dman
§ nabl es the Software

ApH%HSM s pﬁgﬁﬁiﬁguc&gntage of the best and nost

ﬁgﬁ{o rla e features of . each e Device, as opposed

BSPL iSRG e BRvislogne 7o Ri9PFiag mogrhuman animal cell

' a
MR it
désireg rqelsh’md:s iSuvle mbi-diman| dnithel ceiband henthwinkh tragkghéngdimals

to the, Device Adagtlve Archi tecture inplenentation.

Rofsess desicable é%ar?fft ristigs pabevaipbleiin the me #hikpt ey sarpmodel
%ﬁiﬁ%?{ﬂ%ﬁ% thPE %ﬂ%?l@%ﬁ%@%s 1 l%sﬁlndﬂwdual e%ements

of | pathways aIW that esch ﬁloddltar@ptdvi‘(&‘a foR allhgssa@sind organs This is
eff|C|ent nanner are: Every Handset needs a uniq

agbivied Shoueh the appbicatips of f%bm@é‘,leqppe;@sb@& hithetto notrailable in the
it d feat
B8 SR O R PR o s o

Met adata, not in software. Exanples of the Metadata
col l ected for each Handset dHring t he Handset
comm ssi oni ng process can be’'found in Appendi X

1- Handset Met adata. Exanples are al so provi ded of how
this Metadata varies fromdevice to device. The
reference poi nt for the dlfferences bet ween each phone
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Manual inspection and testing of the various Handset
capabilities and idiosyncrasies is then carried out,

wo bmewegot ts of which are simlarly stored i n PCEGH208/004772
store agai nst the Handset supplenenting the initia
data set fromthe test application. Once al
i nformati on has been retrieved and all initial tests
et iatunberells shrenghige wWeabhettensial repilarly PNUS eedubgces and
platformto build a custombuilt Software Application
gt faspest e wnprlmesnt of epdogenaus vretbplicipathseays dyeugl deletion or

i nf or nati on ich i s not us in the build of the . .
84 SRl o o PRE ok (e o) §prés™ in a single
Gaimgcted. This information is collected for use in
systens supporting the operation of Software

@ﬁﬂk%ﬁﬂfﬁﬁ@él Vildod OF this Handset. For exanple the
tron o

"'oca ere network settings are stored on a

articul ar dset i ecorded so that t.he.user .can be.
PRiehista Y SR 5t o PR, P B rayidp, & Hon-Hihn Hhimal,
MRIOR bdlls U PREA thdrBfiré SinéRPEaRAS AN lease6ne W8BAn DNA sequence
Assi stance Properties' in Appendix 1 - Handset
wheadiizg at lgast vhe thmseriptioh fabter Deder eonttd pafi @ dranscription factor
Architectur DAA), i s the engj ne whi ch dynam ca
BERPRIET GEOTIoNE CURBRIOHE SO AG SRS RS mulid, the non-

%E%ﬁﬁtabﬁhél%/ %égﬁ@@? eLhMBDIves tNBLHR l‘fuﬁﬂeﬁhﬁ%ﬁ%ﬂ)ﬁﬁ?% I ast one or

reads tadata representing the abilTties
afiora dfathésfollowien fertlos shunedre DAV eqtdrese seleptathi frormhi ths group
w th the Metadata describing the capabilities and
COMPHEBat i on options of the Software Conponents in
the library, see Appendix 3 - Exanples of Mapping
Handséb Metdfitsedernse Pripding aahepoh dngsmetphelifipgensyas;
conbi nes the sel ected Software Conponents confi gured
i n t h€iiranreDNAegequadei ertcodiag G i phate-Sodruganetabolising enzyme;
Application %éston1generated for that Handset and
pot enti al | #2#8bi | e Network conbination. This then

represents a Software Application custom sed for this
parti i) ar aHRINAsequense epcodingzcdrug trayspaript protedm;m f or
executing applications rather than a functional end

usé whagpdrdogerions equisakht geha ongdres hawertoben bhimdledx er ci se

has dynami cally and automatically built an application
Phesuishb@the bpdci fsatoiBhEtheickifld Whi P REw! @nl1bRehd IS frequires
and requires an application, itself defined in o
vEienise.athe tword Ceomptise”i apvataions awchessd ‘aggwrises” or “comprising”

appl,icati o r service. see endi x .4 - End User..

R e e Sfbofie TRRIHEE indt it SR NS i s el Of integers but
eptheieRtNS0A BEaRPRthéGatcbbrigtod nRgeed to the

generated application execution platform software and

t ul 1o ke ' . .
R EF e o | EncR Btk R PO W0 6 ¥Ry animal i
tirstenidedpiol inchide an gefenoh geneyewhsseSedpravsiod Pt CdtaidnthieSsame,

built for a particular, Handset an instance of this
appilar oz ddepfcaldunstiomes thehyman geunkrpat senap it epampie dhe human

. . . ¢ . .
Ao PRI M 3 KA DO Pl 5885 1, v
negRmber B, SEitfdzC@EndIDt 13956,ClaR 2 hARink coufRINEUEE theddame name
anytinme by sinply re-running the DAA's dynam c build

m‘%@@ﬁaﬁ@éi @epellA eis HEFIAS e fThiemrateinsacraeded Hy Hese wanes have an
R o R Ata AR REE, PREP SR BedlelEn b o

t hen goes through a human based systemtesting process
to confirmthat the application operates correctly on
t he new Handset. This sonetines results in ful

success, sonetines it result% in arequirenment to
change the Handset Metadata, ‘rebuild the application
and retest and sonetinmes it results in sone of the

Sof twar e Conponents having to go into engineering for
mai nt enance or new Software Conponents to be built
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can be transmtted back to the server and there
related to the user's MSISDN for the purpose of

whedobioeag91 f or exanpl e). Instead the applicati oPCTHGBR00B©O04772

common to all Mobile Phones which share the sane

vendor, nodel, firmvare and potentially Mbile Network

to which they are/will be connected. Therefore this
Gdnatallgn el introdudel tERNCriyR RS faofr RRneBMe phase-1 drug-metabolising
retrospectively after the Software Application has

[588Yne Bencatheahasen? drg-vetabolisinehenapme BARsardbordbmdrugdransporter

R F T SRS s
tiheqithaeg. Preférablgf frrdepttedidmdISsy Ml be g{e%he?aﬂz?ﬁtﬁ%%, greater

provi si oni ng equl pnent and supplying it wth al
Horme 4(p.coreptpt themt50¥n giraitdrdban 60%e gabstentivint 1086, greater than 80%,

vendor el/ firmware/network information relating to
§§@%x§%gﬁgﬁhé” ﬁ}gﬁg?f@ﬁnggﬁéion so that the correct

, ﬁge can be chosen_and installed; 2. The Mobile Phone

the- ease 1ok diregrmstabelising sazyme gemmsceqtivhlense betweensgeanas can be

a8 P opr ARSI, P08 oF R iRy cxgmte
bhetrGeseription tfactesC ok be®gehGRl Unas), Asdfuehdes hahio! and tissue

gppl,i cation (by making a request with no associ ated
BEibuion; &iertpins genes ehave) exast cariwelentss exaraplenfafy snehi games are.

R S AR LA N PEBR s CRPR S #9F SRy W dere i
ealydnef2a8 & ﬂ@ﬂﬂﬁfahﬂ&ﬂ&hﬁﬁeré%@vﬁuwa[@ﬁ Bk in t1Re m&tMeS There are

information is enough to all he Server to create an
fEtGRRC 128Rr%sr i, theuhumannand swoeavse dquimalgutegeniy irf tire mouse. In

hS.: tyare | i.cation.an 0 Si thi s uni que
sncirtRinsiES, 0B GBh iRy b el &R o Mol &r even al
6P el @@lvaliht mbfe YBh&URe labhilfedD@STBAPRGK dxQmbiewhere there is
Sof t war e plication over the network and the ‘

appbvions pgholeges issthe hicsise, but E3EIAN lanwdlbbes@msiderdd atdeast one

al I. subsequent Server Seryice requests (just as if it

Ratlv B RN fen oS on Pttt et SApprsHok oM f refidation and
Edqushcelodtdlagy. 6. The Server is also able to determine,
fromthe data initially presented above, what the

[ cantk pes .are. for thi,s.deyice so that.
RRFARE RBnr B0 AENUEERS iRl pmbidat SHbihe 3o difgion or
tenderig Gfactitabid ehdlahd @Bh-hbfvan tAeniNSsRIcenols cfif a8 gene is
user can thus use all parts of the Software

WpAbllG toaxpEnss thesenaproductés)] atdeast netttp auy levelghatyis significant to the

i L .th h ' | SDN. 8. |If.
A0 BB et B S5 S
bBISPNhan dodh erdveaBpNebsS tIRACRPS] Rl P&fér@lﬁzﬁ@gst iah &%, more

Application, then it is read and sent to the Server as
prefarabdy lesh éhandmeayen fumre prafersiely\li% er lebs ofnhk twitdhtype bxpression

itten into.the . dat se of the,Server where jt i
Hvbh THE chilbshicn e RuTeiie o mRRBhLA aitesieed fo e point
which it bensfverRidenlg, be required to be sent fromthe
Software Application again. 9. If the user accesses

f licati t hat ' th
PR ol Ren iR R ot “accessi bl e to the
BB LB R TSR 28, B e o
@O0Els MRt i9cbr¥érhid HudanHaRES $ito tﬂﬁﬁ-ﬁu%éﬁgéﬁfgﬂgg}s%é%bly the mouse.

happen: a) If the HandSet provides t
Application with the ability to send an SM5, then an
SMS will be sent to the Server containing the unique

instance ID of the Software Application. This SM5 is
recei ved by the Server and epables the Server to
associ ate the unique application instance ID with the
MSI SDN it determined fromthe incomng SM5. b) | f the
nmet hod the Software Application uses to connect to the
Mobil e Network allows the forwarding of the MSISDN to

o ~ o s - o o o oy
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Wiere a Software Application connects to the Server
via the network to downl oad a resource and there is a

wo006/0041901 St t hat resource i s downl oaded, the BLT/6BR005/004772

application can display ani mati ons and progress bars.
The ani mations are for the purpose of providing sone
entertai nnent for the eyes and reduci ng the perceived

\WEiwevell hia qevisiige s gystapisitte att&aivh haatbeeatgagntdfetditRg the
ress, Wiere there are no aninmation libraries on

pro : no

tcﬂ’ét%@ ofdhe hypan senerps dlfxdsts Injigymatyrakstaiee provi ded i n

the Software Application. They are builtusing the

&lsinpratly, HNAreq@incemliavp baerd usetin chederpirayt rathienthaX/réépecting the

c ogﬂinates ul | 8& artial pictures to parts of the

SHPRon Spies of\ e FUEERLSHEd OWBRTRAHingg ths riRam gene in its

R AR PR SpAGHE ehf hgh® SR, IRk Npat any sptice

Mamaise tteit arightMahirdlly Begenerakel, candon famSpliedvaRktsar O iBbrtant
0 the ropriate_network connectjon settings for a

E%rr% PE@B%E of\isBIqns. KiEstwibek mayHaveechiastionnSeeend, they may have a

i ' . ' ‘ -the-air t.

FEmal by DREEPE REARECE! bt Thoik M pfoue ptages and
aberiigisiblogical sffbdtkef the tppote@0Thire, they hiahGsquestet ﬁ?aﬂcﬁ IASsystem
information the platformis able to automatically

that aspwrately sefledss heg unmsithatien theapfore prefirsh)s mivotshibe balance
' that they are not present or
g? e%gﬁﬁéﬂggghhgégqﬁ%B%%$g§¥%%F¥%§?b initigte sendi ng

tti tq th ) I ovi d
FAl: 9 e BB ol e Bl g, may o
FdTRt thB P &ftﬁeﬁatgﬁﬂgdhfs@orls ieMdigignd user once they

have been delivered. equests made by the dient

' L,on: Lo .t erver gre recorded in an ...
B R il bl B ko BieCini o egn Bpoviding
Bef soter 1 AP ntiedy iviRreTaliik 66l JoBsiblRe T ni8RS that the intron-exon
application Metadata definition as requiring tracking

Bingtionsnarg ictaiiied cpst s thh eaerlveyistefroso thed splining vents can happen

PRI SE R Bl R 1o b o titsg i egeneth OF 2 gone, it
¥R 0Pl tof BAnsPBsceihlbestitsl oBRC a1s & RinsbBEc rs.&é:tgxlnd ﬂ{eainyention

col l ected about custoner usage. For exanple thi’s ver
fdekh tu siage ehmbination dfecDNAwWsHl genomis AN Af insiys t@mtructs so that

eratjons ke erformance indicators. |, errors in
RS Rh Bon S o Ha Beredfe Feier )t Slcio| aygRts occur, are
oefita|r e Application and passed to the Server at the
next opportunity when the Cient successfully

i LT vers.  Thi. [lo for a. . .
ASKIRBEGRRE e Wl e R s of s
Bofahtvarceurd fesult bDsplichePREhasH Vi :DPérH@ulgﬁﬁ%ﬁ,' this intron is

Handset popul ace, and can be used to ook for trends
prfesshly daepsperatert asegenaatiel JANA iy dieepenstrieti svhile less influential

; _ | o T denti 1 i '
ISR, ARt PRI g
RN/ ehi€ &éhciond) HrovbinGhirfeR 8RS 18R GhdtNe Wbl iABivo in response to

adj ust ment of the Handset Metadata. The system

FXpePwuE de agpartigular gevg pe drugeseskteitehis g wthet fideplpletaisdd for a
which_al | ows ifone's partners to manage their

%hﬁioz%%%aé%?%ﬁfgwd%g s are wi ndows on the various

onf# rablﬁ adata controlling an end user

Pr lg ) L St?ﬁ&% FEBPneaIIRY! bryesed. Wunralerange & eesntequences,

: : ' : I ' f,l ow or cont ent

B ihisfao Tty RS o Soloin R HEER Yt BYrBlc EARRER' from the gene
changed. All interaction between the Cient and the
Server are recorded and the systemtherefore knows the
entire volune of data traffiC passing between the

Client and Server. This is relevant when network data
usage has a cost associated and we can work out what

the usage | evel has been and subsequently what the

oy s o, o o . r
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Properties used for providing user assistance
t hr oughout the platform OXADI AZOLE DERI VATI VEAS DGAT

wo NidbB6ICRS The present invention relates to cRPOPCBAWS/004772

whi ch inhibit acetyl CoA(acetyl coenzyne
A) : di acyl gl ycerol acyltransferase (DGATI) activity,
processes for their preparation, pharnmaceuti cal

chatioso bé humasieed. HorieRBmpREM &S dabeofs tﬂaﬁ@ehfé%ﬁﬁhleéibressmg
nmet hods for the treatnent of di sease states associ at ed

humfP(Pa@@mmdmy to tthe tangs $ize o€ mese thani Tikiveoft the dmohan PXR

tg%n% Elgé {n}]r eeg&'{){f 5 %Pre it ae%te%ge 4? muggd cage %):]i H%Foriialggcf since
ShiH0 slice KRS ard dbsBRed ikl enbﬂlhegre'gfb‘ﬁeﬁhbé)ﬂ i Eké’c&?%thm the

to conpounds useful for the treatnent

digandbmding dmnﬂlnnThle stetMQI,lSly nqians dl:b @lquem:s e;vhere most splice

tolerance and ooded animal s _such as

iy VAR tebur ety Raptedutiln i Bl binding domain.
ounds in the nanufacture of nedlcanents for use in

4{@ her example ISo?rowisé by) thgj aprepEdhe hnmmizathnesassmquerably

anl man SUC glzlgﬁl{lj iﬁlelaﬁ%g %ﬁ}sagt%}’%fé)ggfo&o er, exon 1 and

atydnt t a*s&ﬁ&has&rrﬁﬁrééﬁbm@ cf)ﬁﬁﬂﬂﬁﬁldnnaﬂd@ HihfEn OSTNAR! consisting of
fraction of cells. It catalyzes the final reaction in

pﬁ@nsg?q Vterol phosphate pathway, considered to be the
mai n pat hway of triglyceride synthesis in cells by
fAqoftier texemply ishoyidedibygthefcase df dm/h@hyme:[tﬁin vdstditeapreferably

fat |t t he f t
pi oy ZEVh2E s Mol e @K&@g{aﬁ‘;@g@a@? PeRRgter, 8 human

sis, it catalyzes
CBNey bf &ohk 191, iffo 4 Al a}’ﬂﬁv\lgy tﬁg%‘ 4§18 y

the only steplnt e pat s committed to
RS, of nol ecul e [ Lehner & Kuksis

?fglgg&e%%gé%“tsﬁ CBf tri acyl gl ycerols. Prog. Lipid
?ﬁ %5 169: 28&3% Two DGAT genes have been cl oned and

oiplede EepeBis ﬁe@%enf‘??eméﬁcb?d’é%? plet dnstanceaimfhgsease of a

C t

AR R (17 Hdah CAR DR TECUREANP BRI igg o the
Hamai SAR, setdclc bt&lﬂp}hﬁ’s aosghlyp kb frede:wnl 29 thkds Gt ﬁﬁl‘ple to retain

Axhol esterol acyl transferase (ACAT) genes. [Cases
€, PorpRlstes penaueis $t¥‘}°&‘HF| ianthsf tageeliag er@mrod iThg egmstiest| should

pRAGEUIP Hdhy B b BRX] "BoEE Ry P gl “Lond Qon This
SdvanthgOchBBtyl B33 th@&ﬁﬁble@cgén‘étﬂlé’ straguReRthinOfe datglting vector
rm({]P mamal i an tissues, including adi pocytes. Because

srani{srcoveiaee of all spkige yasiaatsuofdrmandBAR, Prdferably, the genomic

Ee Si gﬁqug@gg‘?‘i y1 S 3%5%92% H}egfaélalag@-[ﬁbaﬂgﬁ Fpg&‘b? léll(()lqge Ah gene.

Thé hemen CAR sdgendattiel &sntdins ﬂPE&dﬁﬁ@ GkRithedd d?%x&?ssl 9. The 5°
i ndi cated that nodul ators of the activity of DGATI

osLiP ' Bes By \bg| hrendonon ey be eetaimed trood ﬂteymeuﬂd gatioalee Adlsother

6 30 EOTHTEE RS i ) sl ¥

iw den,ced éanor mal fasti ng serumtriglyceride | evels
FPSGHPHER TadPtose ti ssue conposition. Dgatl 1 mce

have | ess adi pose tissue than wld-type mce at

Bigtwahlie thenumagne DNA | egncachng taotralisetiptiord dacdal bsécted from the

AP0 At il b e s
keéasbidfic etecaptof 3@@@? dheiel ¥ohGhitileatfodRtk nf%e%hﬁl ﬁCAR) or
sin mce

mechani snms of triglyceride synthesi
muliplesieraefor@GenombiinationSher8it: AGimals and edls edcqtingite ﬂhs aspect
activity in Dgatl 1 mce partially accounts for their

I ncreased energy expenditure, The Dgatl 1 m ce al so

exhi bit increased insulin seﬁsi tivity and a 20%

i ncrease in glucose disposal rate. Leptin |levels are

50% decreased in the Dgatl mice in line with the 50%
decrease |n fat nass. V\hen Dgatl 1 m ce are crossed
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Sui tabl e optional substituents for hydrocarbyl groups
or heterocyclic groups R20, R2 1 and R22 (i ncl udi ng

wo eeea1gs formed byNR2 1R22) include hal o, haP@r/GB2005/004772

-4C) al kyl (such as trifluoromethyl, difluoronethyl or
fluoronethyl), nercapto, hydroxy, alkoxy, oxo,

het er oaryl oxy, al kenyl oxy, al kynyl oxy, al koxyal koxy,

af theXiyvehiberage hivanddgebug fUhe RYsoRS desdived tidt ®#hib¥bove. For
hal o, cyano, nitro, hydroxy(l-4C)alkyl,

§33BPle. 26cpal Ryifency er gupports) the keeriention that the ligand binding

- h I l,- 3C NH- , b
7 005050 A b AR e BB it ot
Ruéleg heone, reBdpi6rs, RisulingainkiecRspRifi alidréilesOn xenobiotic
oximno (for exanple hydroxyimno or alkyloxyimno),

EPbpRAes YHyangse! wd x Y0ot, Moleaulbosnydoctnalogy 1861 0):2402-2408). Results
bi oi sestere thereof, or -S nmR.where mis_ as defined .
SopSusd nthis pave, ‘l%ﬂOnf{S?}Fi tjﬁ‘%?l %Invgﬁ SOMPPHRE Fabyndice epposite
i I ' cyano,
G T A B Rl B o e, e

i Qi t : - | k |- . :
S0 B4 B, s 30 08 g it
bedmyfles Dichudbd Sbrelns BliaaPXR id foutd e6d Bfrdssed in both the liver and

Hé- 6C) al kyl sul phonyl, (I-6C)alkyl sul phinyl.
Bt B sicimiee i dpprediged ppamenrad IRpels regyivalesd thethose of the

' I bstituted. b . hyd I .
81?%3 &%@&%su%ﬁﬁﬁges %%:+q. Z aﬁhf(%// lw%?f,e t}%}lcqrf?ﬁreblg Efag%{: ggrl Eﬂpventlonal
tdohniqeesovt thiskype, shéle hdlohs- Hohheslekpeidn A8 %vBIIRAARHhermore,

chain alkil groups but references to individual alkyl
aypidableBumanisgdh B XR anadebpseitlid Abiom promoter taighe human

e . . .
PRI e bl cheosediBce ERH M BiEtonply TR ey AR 15
eRrkdskd aBdMFMHISORIBI i ftﬁi@fn%&l bR iRl SnoMPXR b2kl tissue other

carbonatons, suitably from1- 6 carbon atons,
fhas ftles lriry This sevsealy compitoonises thewseifshis peedef foaaidbstantlbies role

t sal koxy'. l.kyl defi ned i .
RERIEKR B PRt 1o 06 crBresiion 1y arghr 4 e oqdprpin barrier o,

HHaded, $h 88FothBatss@pt i onal substituents on any group may
be attached to any avail abl e atom as appropriate

her w ifie i.ncludi ng ;het eroat ons .
08 B8 2B a0 okBf P DR R ETP ™ fhe mice are
tdepensheeti tophinds dubk dsefifimpiéih eddaTerOBCH e 4r® known to
non- car bon atons such as oxygen, nitrogen or sul phur

alpia% genenexparssionona thik pedivalie Strainelifareoensheywéravwild type and

[ e i t. may, conpri.s hal 0., The .terns .
LSS LB SF 1% 1 T S pice are
SHowal RIBehB6reSEIpPaative &S cotbiuplds YIHeRTifaRBRd, R are known to be
ot herwi se, contain for exanple from2 to 10,
poes @ctiys yo fhEGHR.2 Humagisedr BXR aniomis, ti@isc Herpomshiatedi exs altered

ch_as. cygl oal.kyl. an cl gal kenyl are simlar in
%%’PW@Y B%ﬁfaﬁ%%n g‘?latl“’@gg ;%P{%ng f¥5n " at ons. Exanpl es of
ﬁlﬁé%ﬁ al kenyl and cycl oal kyl groups are given
wisrmgre Bere wardlealy sreatgpbasksopnd P4HynayRg actiyity as measured
) ¢ : I S rvl .qroups...incl ud .
B USRS, of Boh AR alf e BRI ER S deicytaion
bawbéihwild type ané hhmasis@PXRahicg. aromati ¢ groups such as
i ndenyl and indanyl. The term"aralkyl" refers to aryl
B Rghdrikéd 1RldeY khdd iR S Ustht A CPOROP - thED ﬁe%eﬁfcmm'crosomal
"heterocyclyl” “or "heterocyclic" includes sat rat ed or
makbolisnapEtesiosteryme wisitoéasnmyd. bezaar domt differencss-tetweatthe wild
rings or partially aromatic, for exanple containing
from3 to 20, suitably from4 to 10 ring atons, at
| east one of which is a hetegoatom such as oxygen,
sul phur or nitrogen. They nmay be nono- or bicyclic
ring systems, wherein one or both rings may be
saturated or unsaturated, for exanple they may be
aromatic. In particular, bicyclic ring systens wl|

o Y o
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Wthin this specification conposite terns are used to
descri be groups conprising nore than one functionality

w@E ewh/06897 (| - 6C) al kyl NHSO 2(1-6C) al kyl . Such tRCTEBa06/004772

to be interpreted in accordance with the meaning which

i s understood by a person skilled in the art for each
conponent part. For exanple -(I-6)al kyl NHSO

2fpe- 4ifd) tHekhmarfigddUPKR arfilbbhiRyWwemi stastiel oyl feptiéWar, the 7-alpha-
- met hyl am nosul f onyl et hyl , -ethYIaninosquon | met hyl ,

hdroxplatipy phiestesistone srey opiatiputivelyirighes in the IWAIR animals relative
ﬁyﬁ%g%%ygﬁgg are chosen from"0, 1, 2 or 3" groups it
s to be

nderstood that this definition includes al
bstituents being chasen from gne of the specified
Sq%aﬁfﬁ@nbw{}h@wswgft Hifktrces 11 WO dHeR and PBient bR fhere were
_ Cos ti
e eSPREh! 050, AT RER R GRK W Chonor
dndhe cdseoof staatetorrnyo-alphahydioallagonsthiy acthbty was significantly

Supstituents may he present at_any sujtable position
&@C% A0 Silhbyns animals) Ryf 0Qfr igupumaniaqde P ¥Re anifadi: g particular
[ < I L t .
?H%%%tr\g% @tg %ﬁ/a%er@@cﬁyt@r@ot}(l% gﬁiu%ﬁ&z r?g ¥e%{o%%%¥5§e f@d)éta-hydroxylatlon
3rab yaliahixyipreopytketPia mdldes/pe fthdd i R)BXK Wnirh4lS.| Ideed, at a dose of
met hyl , ethyl, yl and isopropyl; exanples of
€]

rop
dmedee) mduption ﬁf:@sra@t Toae Agibetachidyexylaionpyas appapmalely 6-fold in
~ . t | S05 pent 1+2~4i met ropyl and

b B ol SRR TR B A @t
pfdap&NynsitilvEp Bf Bk @itanised RESY 18AYikve to3cdh@idleny!

4-pentenyl, 2-nethyl propenyl and hexenyl; exanples of
(Faffaat il GBS i) TN ERBADN 0uf R0 HWL invenion
preferad)lsldemonstrate thedfanctistnhbprppertieh deyeribpd alpoiy For example, such

i soprqpoxy .and tert-butoxy; exapples of (I-6C)alkoxy
IR AR praferaly g npt éﬁpléps ctipg ghE¥RN{ activity in'Tesponse

. X 1 . . .
RS SO, BUPTRAR B g pvcion et o
e Tehdtydnly with bidaaysitinyut also GRORYPOBOP! |,

i sopropoxymet hyl, pentoxyethyl, methoxyhexyl and

Tl Bhspruanbd thiat SHRMRLGEN INAR) Bhadinty £ BhKtkiplitf S may

(3-6C) cycl oal kyl (cycl opropyl, cyclobutyl,

glye beopsed 11l theqyedenhimxgntion myvidoteethatthenac: cpebloatfyégulating a
ampl es of - 8C) cycl oal ko i ncl ude cl.opr opoxy,

B ise b Bl Bty & Rer Oripregpolsie Giyme andior a

axe! d ; app! f

P OSSN RS AR £ 5081, N, e

peptop AP atdBINF4cycl opr opyl but yl, cycl obut yl net hyl ,

cycl opentyl met hyl, cycl ohexyl met hyl, cycl opentyl et hyl

Brederahle] dec hiinph APYA; eoodifg! & Strddscription factor comprises both the

(3-8C) cycl oal koxy(l-6C)al kyl include

Bipenaisrdpesepiast(RYR) agd dheopmsivsiye apgiostane receptor (CAR). In this

ropoxybut yl . cycl.obut oxynet hy.l . .
EYBOIBEAPBE A, Mo BROHABMER, Rl tisme or cols derived
Y EIFQBE M X boNALdePdlidaC YETuBRCHh SHIEHAP GBY ties€ XBARYBEoR Factor
(3-8C) cycl oal koxy(Il-6C)al koxy incl ude

g§1ek.0 Prelp seyblettioenised yoodels epordemtageyys over models that only
cycl opropoxyhut oxy,, .gycl to hoxy, o
SR RoelE a0 it B0k Y SR hettiss, many drug metabolising
VA1 I : :
O s PP I PREA (NS SRRy PR g o of

bsth| ©pRopdxBXBt Fustharaotey lthe oymbens rafRXBatdponsine tleytlents often
cycl opr opoxybut oxynet hyl , cycl obut oxymet hoxyet hyl ,

cycl opent oxymet hoxypropyl, cycl ohexyl oxynet hoxymnet hyl

cycl opent oxyet hoxynet hyl anq%&

cycl ooct yl oxypr opoxynet hyl ; anples of halo are

chl oro, brono, iodo and fluoro; exanples of

hal o(I -6C) al kyl include hal o(l-4C)al kyl such as

chl oronet hyl, fluoroethyl, fluoronmethyl, fluoropropyl,

o T
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be indanyl. It wll be understood that when Rl is a
partially saturated aryl group, such as indanyl, it is

W b@emsannti c ring portion of R which is direcedHGB2005/004772

attached to the Iinking nitrogen atom Alternatively,
Rl is an optionally substituted heteroaryl group, and
in particular is an optionally substituted nonocyclic

kikffer freuny thegmanipers WEhC AR-Byonsiyt - cléridlahé séategaatib®by both
Rl as,  a heteroaryl ring include pyrimdinyl, pyridyl,

Mgpp@fﬂﬂl Jagions 4 iggnqrally ﬁnmm”Congmpﬂy,dnydels that take account

tOZ ﬂi(eaﬁéc% qg)%gh %ac{oggl?rtaezp %t?%?bg a*n&rlg?rg (flP%l fé{}ger{ogtthe ﬁlysmloglcal

ket@todamylivgr oup, such as benzodi oxol anyl, it is the

aromatic ring portion of Rl which is dlrectly attached

tMlCE I?l%nll;%eﬂﬁhﬂﬂ Hoktk ﬁlﬁ?ﬁﬂ P@fﬁ%@%ﬁgﬁm@Aﬁﬂﬁg%er@f rdated¥hd are
bi cyc eteroaryl ring inclu pyrrolopyrid f

hﬂemrbdd mxﬂieaammpldsandhﬁnchlisﬁéml Prehﬁﬂﬂarﬁkﬁﬂiss Ihyibe Békdl erformed
i ncl ude phenyl,

ﬂyigk .. Mare suitable values for
qxﬁquty iOf ggﬁ§, franseiption ’;qu in c,gy}hl@mon dperingd by measuring

A M o i
ﬂ»e@zx‘ebﬂ;apmbyﬂxonbmahﬂhéiﬁl@|cy{ocﬂz@ﬁlwk15wcﬁkut hid A€activity can

enbodi nent , ot be pyrrol o(l rlda2|ne
peat bt b ¢ sioed S50 P@%%ngsfln thakivemdteraned by CAR and
PATE g, PGSl e A B s RS notpige sn

@br ﬁlmllmﬁés;ﬂ% (ﬂ‘tﬁib@a hurﬁér@dd'?ﬁfée @6r CARZEhd PRRIfeptidor 3 fi‘ﬁhutes
defined above, and in particular is an aryl or. aralKkyl

&h@%@pmlosdh@rafﬂr@ demanstiagma Fignifisapsdifferegebte theinevitdtypa controls

MV T O

®F RS ﬁelitﬁueq@ teild typlanfn@dls. exanmpl e R20 is
di f 1 uor onet hyl or trlfluoronethyl or optionally

SI%%%%% ﬁ?ﬁgsyﬂs sé%c%? e)lelﬁy X(%?ﬁ’l tgiléggi R(e%fgf?‘ljhié%\fentlon

peaferablyl derdonstoate hi)d ﬁlﬁbtl(ﬁtahyfqpelﬂiels fedbribdd @bova. For example, cells
particularly O or 2) trlfluoronethylthlo - NR20CON
fP@zmmiHé rtEinseqwe fohumap X Roprefarably ot a@t yisplay induction of

g%? U f?%%ﬂgﬁg&é%?&ﬁmﬂd) f}(}% IdO sg}ay'p% Hviluft,lon effect for

m@mon&ww ®ith rif&Bpickh it alsa BbyTCPOBOPRI Ky ) ,
-SO2NR2 1R22 (wherein R2 1 and R22 are suitably both

hdr rs I [ tof]
TR RSkt ) SOOI of g et s, e
S&pmﬁbiryls ;dﬁ?&rylht in Kllfferdnmﬁ;)wbk&éc)ordlaghy, # GOMRRmMdERAhportance for
&mher %nd R22 are suitably hydrogen). Suitable
LmnaR Efaﬁ%ﬁnpﬂan APigde BsHsRY ratherthap g5 q%s%ﬂ@%@f-nsm%al factors

A aﬁé’tﬂ&t 'aﬁﬁﬂ?all Qﬁl‘?ﬁ’fﬁ‘m%% I'l 5%%*}19%@7 éc@e{ijf lfeo{r nscription

exanpl e - Me, or carboxy nz cyc ?

actarsl yeingd t}hy rgemesjlthr;tl théy pegubxtalsihyulslubﬁﬁd)ﬁ tl‘teedatbnal phys1ologlca1
4C) al k triazql yI nmor phal i no, (2-4C)al kynyl

%Mw%)@é’ % af PaSIICa fhe mse 26281y ](%‘Bﬁli éﬁamqrgwtwn factors,

BB 4 S ARl S5 O 1 s

sipartant to @guieythat this heppens. X2- (CR52R53)WZa, suitably w

is O or 1; Za is selected fromthe suitable val ues

ThY GBIV Erotdd@ et i royla
optlonalIyﬁgubstltuté%&5¥ﬁy &%ﬁghy ?§%§E?€S¥ug are also of
pignifiggnt, impodancs. For exampild, did gctltoptqf omaisé PXRUtitalbies exipression
phenyl; X2 is suitably -SQ2-, -CO, NHCO, -NH, -0-,

and R52 and R53 are sui tably both hydrogen.ln anot her
aspect, preferred optional srfstituents on R1 are 1, 2

or 3 substituents independentty selected from al kyl

(for exanple (I-6C)al kyl such as nethyl or ethyl),

hal o, hal oal kyl (such as hal o(l-6C)al kyl, such as

hal onet hyI for exan‘pl e tr| fI uoromet hyI ) haI oal koxy

~ ~\ o oy
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pyridyl, pyrimdinyl, indanyl, cyclohexyl, piperidinyl
and benzthi azolyl. Wien R2 is an optionally

w@aivsve41ot ed cycl oal kyl group, it is preferabl BCEGB2005/004772

nonocyclic group such as (3-8C)cycloal kyl or
(3-6C) cycl oal kyl. When R2 is a substituted group, it

is suitably substituted by at | east one and optionally

b diffetrdra prarsias hanghe hetintofdrueisp PXZR aAd @y diffbrent levels. The levels
-X-(CRA2RA3) U- Z, .a group. - X- (CR42R43) v- X1-Z or a group

of epaisplenylipg ang ltS\m@ﬂ@lE?ﬁedQPPnWIﬂbf ?fhé’hwh drug metabolising
%Wﬁésta}%ﬁg}a%s ersb%g %hee% ks%Fnaghal 9 u[t?lbﬁzurpg%ance for

am-no rox

Sutsh ltiahﬁ@ii)tlbﬁ fdctéxs td t@rlﬁﬁé@&aﬂh&dﬂﬂﬁ %&@Muzﬁﬁ*ﬁ&%ﬁﬁﬁ’on factors
fromthose defined herei nbefore or hereinafter, nbre

ﬁiom@roélmrynm}a 1 group. When R is substituted by 2

groups, preferably one is a functional group as

A&e eusebef dnumadetframezdpﬁc&u dictas iadlsy importAR2Bofwaetogiddlogical
R20.i s hydrogen, P(&al kyl or allyl) or cyano, or

§iaBdrqins t ary eramnl % aal afyrallpgegilated aby ilenpeids asd other

gﬁﬁ?@)ﬁgl%?% nﬁ%uh{f% LHg ‘?o;g{: %88&1t18{% §ﬁ‘<91 &%ﬁ“&%ya néc)fgs’ls &X& biliary

n eac

clndemsweamtfews&bmc&cpds&é ol pirnenﬁltat dmgl It mawbaéfowb@ﬂaat asa
heteroc clicrin an optional |y substituted

£spult of defferenges Pefyeen firug metghelish hafwesn lnlun@ua@f gltest animal, a
I tu
Hﬂ%‘zsféﬁ@&’“'ﬂﬁ‘@ﬁﬂfeéb o Bt el YoTHIRLhe ¢ Senée} A
n ionally substituted (2-6C) al kyn and R6
the HRedfpronarreeS eemits s?epr%ffsuevcyﬁm@ytr npfaw Factor(s) may
I
SRRSO S50 N bty i i

ot themaduss.ubsti t uents for groups A A, R60 and R6 1

are functional groups. A further parti cul ar exanpl e of
Phastos dfu@metibdlvTiguaemes oups of sub fornula (zz),
wherein A, R60 and R6 1, and suitabl e opti-onal

Pf&&%bl&um %uhﬁlﬁr E'NA aé(l%oéﬁﬁgdgf IHasd1 amg?n{t%olﬁ enzyme is
formulae (x), (Y) particufarly preferr
selbctet] fromt the group amnglrxsmg thé cyﬂobhrbmenﬂ?klﬁo (ingluding bat ndtlimited

By ColB oubine ekp2fe) ol Ut ang 0 RpaSe. I il be

WRFEOISN! NI by ol g e i

bs irthated in deppresting gnveption, tprevidizgLthiteeni® @pabloef modifying a
aromatj ¢ ring, and R50 is hydrogen or (I-6C)al kyl, and

zwa?w chYRAIEINg A kRO RDQIAT ZTED BB Hip, XeRabiptC majgayley
group -X-(CR 42RA3)U-Z, a group -X-(CR

\ a
Ilamhmae)of Imumoan’ B450) dseforms( QRARRAGYHXh- 171‘;0 RH50-birmadised non-

X1RA2, . RA3, and v e i ned ove each
P, sl b oyl Biyen B A eSS lmﬂ?P’Eti‘l%feR(% various
r | u
PﬁSO&‘%&f% igﬁft%mg&gqﬁotgg Efl_alléYz{nt tgs‘%rR?,%\B/S o Ei‘arﬁﬁo 18UYR date the
gnghqpnos(t @gnmm 1sef2§rmwh<mgmsad i th, huﬁfnﬁ4i2ver MGYPBA4 and

ggg@iﬁo‘ﬁd er f I ne ?’gﬁg Figst Lf)élt ablf%ltSerggn Japnof cho1ce for P450
H&&h&rhgéf il agggg@rc Sitk B Elfﬁlmaﬁrle{ﬁ%é %gg glgz@gﬁ»@%d@@msed

than a |rect U|ta Int
moesd oitbp predemitihyentieoh m:dleﬂta‘drhyrthe abtd, of th&der. BIrthR respect it is
nit rogeg@at om Suitably Z1 is a Preferred

- CH .
gHR5Gise t aélb’é)qeu arpereni he falowioa, huSIﬁnt %ﬂ%yns will beopreferred:
z h .
FR4£ 57208708 e, L R R0 5 o

or Z3. \Were one of Zl1 to Z4 is - CR6, preferably it
is Z2 or Z3. In an alternati%g enbodi nent, R2 is a
cycl oal kyl group such as cyclohexyl of subfornula (b)
(b)where R4 is as defined above, and Ra, Rb, Rc and R
are i ndependently selected from hydrogen or a group R6
as defined above. In yet a further enbodinent, R2 is a
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O N and S and may be for exanple piperidinyl
pi perazinyl, pyrrolidinyl or norpholino. A ring forned

whyoosiBe4iR22 may al so be fused to another ring, PEDGB2005/004772

exanpl e thereby conprise a pyrrolidinyl ring fused
wi th dioxolan. In general, suitably R20 i s hydrogen or
is selected from (all optionally substituted) (1-

dofaii(y) ingipsited o i thel anibenzydll iphRNelePsident on the user’s
met hyl phenyl and allyl. In general, R and R are

seAvirsment. o e ts oty Hiselpanaused) fyatsgerio gaimal rmajr be “designed” to
IRSEEE S SRR ol YR BB R o o2

SROig i (e dISYInE OF (oo BRER IRl SeReaisipe clusers or
(RPIR S G0 4 0 b AN S s
skdijlé preférabli heatplacddl wliers pbsitile, wathtr thefi sitgpl} replatid@iddividual

IS hydroxy. Particul ar substituents for rings forned
BnayRbhis Eenergics a sifwrtipryin Va2 yatigspL tgoppression levels of genes

-4 Ofli R2 . tituted b .
S PR o0 LSRR PRl 0 RELELALRE s i
vilye ThisOfs a PHefhenod that Bis dotOfecdivelbentich i thedpBor art. The
each hydr ogen and Z is selected fromany of the val ues

3o nad Q¥PAF rbesiass are peaferred chwsteys ab pbrsstl dougometabolising

S BB R BE R BT Do o,

- 8018td fete@tlisedd Map Ve sepldcs b&mh% & Mepraentigvéitionef or e

defined. In particular, the functional group may be

%%l:@x‘&fr%dtcf FHRMnG bttt Qlllvé%%}’e, Afagtﬁaé,d'g% g*éfé&%l i&n@gé{e cascades of

(1-4C)al kyl sul fonyl, erei remention

gened Ghatl dy limplicatpd inrapadijplao pathwayh@ap pheférablyttedreplaced. This
car boxg OE (1-40) al koxycarbonyl. 1n _one aspect, R -Y
PRSULes) that the pattightedundany plegensifientiondniatained Ak soy againy the real

- he .awvai . Di: Zi itro0 i
DRSS SBAL AR ThAEI A M PER o BHPRL A pas
elukiex y bartvatuyk,, thegs tard Uomx Wasotioaaly leenddy i Ak, cluster, that have
cycl opropyl nmet hyl and met hox ethyL%, 4-( ]
BY??&PB%%})S@IWQ‘?Wm%h%CY%é%ﬁro 1w will, dor axpmple, metabolise
2l A0 Lheragzi I.kroge .subst i t uent
R BHRET L5, 08P 9D BBl B R ot of e
RiepboHzh Mcpiploralitly ths IERIAIekk AN akiStafVathé bk as part of its
pi perazine nitrogen by a substituent selected from
eptirg@prg (yster ig digtancinglibs generateshgpodel from reality.
tert-butoxycarbonyl, benzoyl, fluorobenzoyl,
by eomtiasty fdidwingrptibn/drb eacloygs, weye & desearahdraokcide that it might be

geigté?aélﬂ%i’: tfggg%élsqqgg”aent %ﬁﬁ%ﬁ%@gr 9$ a%l CYP3A5 gene, he would only
gg%g/f{) g%%ﬂg@%%g@lpy %eﬁlg,pglﬁp%ﬁﬁlalg&otﬂ to incorporate the entire gene

am nocar bonyl),
dhustiep ef ivdiicto fthfery$ a pgaetn Fyttheryrple nysing prior art techniques, it would
(1-4C) al kyl phenyl , %yri dyl met hoxyphenyl , L
FpseRt 1Y 1 ArpittaBhFitengnd ngj; igHgnpatural cpantekigphpesition in the genome.

Al . i | . . .
L 28 SR KN e the diredtion o8 sropg rgpoter specific
foar thé ¢ivien OFiie Birhtegyd ivoRldnydrindikiplyogdna it 8 Nidge amount of CYP3A5

(rmor.phol i no) (chl or o) phenyl
p}fﬁg@u@ m)theﬁme{, and hp@p@f) @tﬁ: ﬁ;qrge amounts of protein provided, this protein

nhol i r nyl hol i no) (net.hyl nyl., .
Bl b RS LR Bt R DR e R A Y BRER v vive.
(rmor phol i no) (al I yl oxycar bonyl ) phenyl ,

(mor phol i noet hoxy) phenyl , nor phol i nopyri dyl ,
(rmrpholino)(chloro)pyridyl,1
(nnrpholino)(fluoro)pyridyl,:%henxoypyridyl,
ani | i nopyridyl, nethoxypyridyl, butoxypyridyl,
pyri dyl oxypyridyl, hydroxybutyl pyridyl,

t hi onor phol i nopyri dyl, phenoxypropyl,
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and trihal onethyl, where R29, R30 and R3 1 are - OR34,
(I- Calkyl, -NR32R33 or trihalonmethyl, R32 and R33

wae®@ociadependent | y sel ected from hydrogen, (| -BQy/aBRook/004772

- SO2R34 and - COR35, where R35 is (I-6C)al kyl or

trihal omethyl, and R34 is hydrogen, (I-6C)alkyl or

trihalonmethyl. .Particular exanples of R27 or R28 are

tRod i titese réasand, k¢ Arthodsieled in9EntidiEisiadvatidedls oV dteffems that

is provided a conpound of formula (1ZA), or a

e heradlesqriharlipjevaeusbipt abl e salt or pro-drug thereof,

(1ZA) wherein RL is selected from phenyl (optionally

Pufstably,itthel chistdns bf phase 13dreghsetabelesivigs enxyaiegethaie atel ysed for
el ected from fluor chIor brono, trifluoronethyl,

Bisglionygee ¢ QXR%RWI apd fhe (¥P2 q@i‘ﬁ?ﬁy, cyano,
met hyl, ethyl, ethynyl, benzyl oxy, 3- chlorobenzyl oxy,
Fméva)f the Mugdmgn(p(yteupﬁmpm blgtcwegoyhe anmhan and commonly

IR Bl ﬁﬁl&?@i%gtc'}’?%%yeﬁgﬁ%i PHERE) o oy, phase 1 drug

QMABM DERabihed 8 t
hal o, 1tS r ?f I u%ﬂrlorrle h(;:/% e%?g%(i% aﬁgi(%%gl l%gﬁél{)glnm o which

wbnsx)me gopexiardyle {,dht3, cﬂnaﬂ 5){ asld nxeﬁetabl}edomof tre target animal
d
DR stV SR ooyt e sbirsrd g significaereling Rza2

are each independently hydrogen or nethyl; RZA3 is

Rpasod diugumeipbelising egrmess hydrogen, fluoro, chloro

or methyl; Ais Nor CH XZA is a direct bond, -CH -

Grefex@blyg ethe eiptmaghdMNA 'ms:okibn,g m plwse2 drugrmetabolisig @npyme is
or 1.

SHePRT S e PomEriaib st biionbh bnedne, Sumiisiane, the

:fmma dnleZ 6y 1 geRd E1RstBNERY! glulilibRd g";ént)ffﬁ Qsz%otr ufn@ﬁn@es GST

def i ned above.”I'n a further aspect odl nent
|(glutaﬁ801m&)&°(bmusfdrasés),fthe sullphor(yll ﬁ'Aﬁlsfeﬂaﬂesi andphe agedtyl transferases. It
opt.i.onal | te th 1,. 2 or, 3 substituents
'Vﬁﬁé)ﬁe% it %FP 'i’é %F’egn‘%%?ﬁcff’fi%raol’ hasgr2 srgg-metabolising enzyme
I

ohdy) O PRTRENE] 1 T bUOLRTRLHIK orGUBG: P Y] a8 dloable of
&ompgamxg aﬁroﬂmtmﬁbhasélﬁﬂb:tabﬂibm s phenyl, optionally :
substituted with 1, 2 or 3 substituents independently
etfeabRy 4 repmidr! B hasechl @ n{é%é‘tfohlb'i% Eﬁ?z%fmék that is used for
trifluoromethoxy, cyano, nett and ethyl; Z2 is CH,
Ihzmmawtwlﬂzﬂmféﬁé“lémhephdfependently hydrogen or
met hyl ; RZA3 is hydrogen; R6ZA is hydrogen, chl oro,
fl)mgrtﬁamportetdwyl , particularly hydrogen; Ais CH XZA
is adirect bond or -CH2-; mis 0, 1 or 2; nis 0 or
Prefofab ekt DRAtedtoding a cilrug kraBspoPtet ProfeiRlis delecked ﬁom the
further aspect of this enbodinent, in the conpound of
feorupu Icempmmg SThRIATR-bisidéngy bassetp lpmtalhs ywisiohhstelude dut are not

}j\“l}%%d]}fpu pdn lgh ug iteél%tgx?ecrf]e't %dfende&%?n%patnlcg I\iﬁkelaagc? multi-drug
trédlsftiﬂé@faﬁ%%famxfdmtéiﬂsaﬁﬂ ?‘e?tfl%’ bx A 1> arfdfor! BIR¥2, or from

are eac pendently hydr ogen or

et drghnic RZAB tnassﬁwmtg)gdmeﬁﬁdés (CATBx)rlogdlhbe eppreciated that other
articularly hydro Ais

ro or,.methyl, en; ], XZA

ThYES Gniaine o etisoger, Paici, WA aligybosimokided 1 e present
Agsl r

FiieRiaY bERRURE oty BesaBanlf oF ool 1n hapbit O iles and
fotrenutrmb{dticAholedriled &rgxs piagma noghbranal | y substi t ut ed
with 1, 2 or 3 substituents independently sel ected
fp&amaslyu%@mumh&u@rreslstsﬁdefpw@mngMi
trifiuoronmethoxy, cyano, methyl and ethyl; Z2 is CH
RZAI and RZA2 are each independently hydrogen or
met hyl ; RZA3 is hydrogen; f I's hydrogen, chloro,
fluoro or nmethyl, particularfy hydrogen; Ais N XZA
is a direct bond or -CH2-; rais 0, 1 or 2; nis 0 or
1; provided that m+ n =0, 1 or 2; pis Cr | . In a
further aspect of this enbodi nent, |n the conpound of

L Y 1
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R ZA3 i g hydrogen; R6ZA is hydrogen, chloro, fluoro
or methyl, particularly hydrogen; Ais CH XZAis -0O;

wOoraos/0127 or 2; nis 0 or 1; provided that m +P@I/6€BRY05004772

or 2; pis GCr | . In a further aspect of this
enbodi nent, in the compound of formula (1ZA), Rl is
phenyl, optionally substituted with 1, 2 or 3
Publsiablyy dretrBultindie esstbemict vissoelatdtpotefn io MR PRIOT O,
chloro, trifluoromethyl, trifluoronethoxy, cyano,
Hto qRbkees: Z2 is N, RZAI and RZAZ are each
n epen ently hydr ogen or nethyl; RZA3 is hydrogen;

’%‘)rés%flpﬁ%ﬁ}%ﬁpresﬁlgé %kgart fl}(‘;&l% %ﬂﬁ{miﬁlto@gf‘ trans%enac nin-human

particul a ogen;

@hin?sl dell $1sﬁ1e0d$r dnimlsOwdpReid]ly Faf trahstriptiondd, fadtoRE), 2Jvhex‘i?em the
is 0 or 1. In one aspect, for a conpound of formula
(ﬂlazswptlm fegter trarisgenecare drives bszdmsmmr@nalsfa@mr piomatéraghat is

S BeRg) gk o e PERERY betfoudndboimvissue

mﬁé&ﬁc pﬂo&&&@ TR e anfrRils 8f ARREACINOEnt B ¥ hifle ¢ €fPress the
erein Ais -CH, the substituents on the ring

homani proteins At (iog onkye theZapnpypriatie bhyselngicalgiewelp bahdn talietissues,
are.cis.relative to each other.

C%{lgr%%‘{ﬁlﬁg l lfg En %J‘FOWIPIQOWEHFP‘E)W there is

provj ded a conp ound of formula (1ZB), or a
,M(ﬂhh% émrp@aqed yha @B hrasn DNAI seqemops Belida godingseprences for

| &€ h t
2kfGh PHFLE! ook TdB FYRE e S TR Ptk R yomes
$eivas tphdsef? afdbolisrh Gnz @by hoOmal@6® trafsi bﬁbﬂéohﬁﬁﬁﬁ thscription
met hoxy, dif| uoromethoxy, trifl uoronet oxy ano,
agtergd magideglly beeneyaiively liskied jo byyan @eulekiry Di‘b‘g ROGHCDSE?,
phenoxy, 4-chl orophenoxy, phenyl, benzoyl and
é’mﬂ%nahb') thege IymadPDINA egpfuiencea lof jzhesaliose-ldembdd bgnscription factors

%oro henox chl_or obenzyl oxy or et hoxyphenoxy

snﬁafg{ S1a5¢ hale ERnes %ruﬁrgthNéemnswtéaogwmamegulatory

?y an oshtaf Hﬁdﬁ’;r |}%$F(;é(qg%)?\{égln aﬁﬁ/ llﬁ%ﬁst |O% ll?egﬁlgl #O)éé(segr\;ghere the

2egmjatoryydehes dralnopyf huma oifinat@ regulatory genes may be derived from
trlfluororretu%)lthiazolﬁ{?; Z2 is Nor CH R6ZB is
Animal, 9 sxampleoths Beusee BryrsulRpy genepippesnt to include

c
H1 g&ﬁé%f clr%nﬁ?gf Q]% ?eﬁg!f‘rﬁsg Sa%f’ ;ngTﬁﬁlﬂc#&-%p%g%%ﬁ&? E‘eq’uences or
Oﬂter DMA sy:qﬁ&ﬂasi, ithatedte arcebedry nfoel tahayiptioh fahd BehdIBF interest.
aspect of this enbodinent, in the conpound of fornula

{ F@Bynptﬁaﬂ% fosmiagrtion @fthusal seguenses ere preéuably ttamiinated by a
gﬁ itltuents i ndependent |y sel ected from fl uoro,
oro rlfluoronethyl trifluoronethoxy, cyano,

and eth Inafur her aspect of the
e RS Promalass have, SRR bSErL bt JtrfBe BFOF ftnand those used
a | a .
e

piiepgidepbpini dredd | agtionbaid tare edon/stltdmvély xwtwchai on. In normal

%‘P (‘P:[B}léjl}ipaéa]ﬁnlrllltdig l%?l{] ng(,%%elf%q e (-elga&@ijyhf ; On&lﬁ/(l)rlcj:gs the expression of
o t

u h%/) %119 mﬁ%%l)a?lbybte}%lzé dgxﬁrgﬁgﬁlgolﬁurafﬁg%go rfﬁ 113X1 ty, in that the

mm‘y s1gﬁakshha1rchmbemm¢nptﬁmﬁ@ﬁ/ﬂh¢ geenzlihe a;ﬁblsequent translation

ani ling ridyl optlonally substituted b

&k FI&@B%T%H “Cfc?ﬂeé\o Biningd dx {lieotransgeme sysiee, n%szs)ﬁarchers in the
t fr

R R b s B cbishlh Protodh b ® O & 8By Ty it was

cyano), 3-pyridyl (optionally substltued as for

2-pyridyl), hal opyrim dinyl d

trifluoronethylthiazolyl; Z2°is Nor CH R6 c is

hydrogen, fluoro, chloro or nmethyl; Rz c is selected

from (I-4C)al kyl, acyl, benzyl, ethoxycarbonyl,
tert- butoxycarbonyl pyrldyl cyclopropylnethyl
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R2a is: a) a 6-nmenbered ring selected from (i), (ii)
or (iii) wherein R>3aa , RT} 36b, rR>36bcc and R, 36da

wae®@ociadependent | y sel ected from hydrogen or aP@r/GBp005/004772

R 6a as defined hereinafter; or b) a 5-nmenbered

heteroaryl ring of sub-formula (iv) (iv) wherein Z5,

Z6 and Z7 are independently selected froma heteroatom
(€l né¢essarplo a6 s€becansenthe tans@iphioR3ipnak PryddedBY Y endogenous
group R6b as defined hereinafter, and ovi ded that at
Pemeten@est nob degrgediiel be7 sirang, ehesy dgxr&lm , ith@iag thought

%ﬁ@ oy sty SUCEER il e G20 AR
gttE gﬁclbtgg ?a%&%%rgtrgﬁ %}%ﬁt}dbﬁ%{]qug %trcl)n%ntgl |W)1{th the
ﬁuﬁﬁh' bleed, bﬂh&‘%/ Ghd Cﬁcﬁﬁ% 08" PHR é 4;he fish. 5,-51 0o is retained,

wher ei n opti ona subst | ents ar romgroup

Révaopin&ballyg serhysoraliynaidtian td;ewﬁa-s]@d;ﬁc%amﬁr sel ect ed
from a) phenyl; b) HET-3C(wherein any avail able

Byt ‘ef@eEndbPProhidtd Rsthbdnd 'ﬂ%jprﬁifhofé? tHe[tQMhﬁ'ﬁE/ leectsSexB%smn of
t hereby quaterni sed;c) HET-1 c; d) phenoxy, HET

¢heogaepe Fi8bterest. FEitsS{dpgenoup prmdtet m@@)ﬂahskbp@emdogdﬁwus human

BRSPS ST i BE SR et heis ahdpespisde tigioduced
BBRNEXIHe! trfSei K thmaﬂﬁf)&é& pdi‘yé ]anﬁ)@ ah Kﬂé cas@"b‘i‘L tfahsgemc mice,

phenyl am no, phenyl (| al kyl am c-am no
HEET expression @@)thb Kydozami gene (nay- %)Mektydab‘g mlm endogenous mouse

l, k I
ﬂ%ﬁ@ﬁ{f%ﬁ%@%k i O(I%)rp@teﬁna?&w afiloS Westregnp.sequence that is
%Celékaq; 3?%@1%?& gér?d pr%ke%a{gg rﬁeﬁrdﬁr% a:@@n%er es? ﬁcl}%% been found
&laltyﬂ is ne8in faphmevgssacyi toalse dtrong, mbﬁstﬁuty!\)e pI’dEﬂ'}teH;ers 1irllﬂTe atural
[ [ of the definitions a) t for R4

aing i
a}t‘gﬂa{hef’ Q8PHS PramQtes UWS PntIEeW»SS cPPf fﬂctb’u%@blﬁ lﬁ ritiggcting

g?%ﬁ%%&ggf%L%glﬁﬁn? %HE%n ih g@h&é@@%ﬂk&l@%ﬁaﬂeﬂ‘ " "Bmple

phproyided iyothy ICYP¥AH berth; adidiopossesséd strong enhancer elements up to
1)Sa;%koxycar bonyl, H2NCO R8. NHCO-, phenyl NHCO- ,
ey ToREh gL ther wyPivtion. ISP POk M@giér magnoranon of all this

d
Qé%}lgxﬁea%l@%ﬁs Eiy éﬂg}{dp(r%[k a(e%%agg‘rgl Eﬁlaﬁ t? r?cgwy 08}1531on of
these a@btratint iseqenods Badd BE laUglisiden E@GNHI&/ 1Mﬂplété|dr)’m5ﬁ‘ﬁcwnt
subst Ituted by a substituent selected froma group

m latqgii sequences @@y aresgntaie ABow ntharfidefity ofrgsos yexpression to be

@ al kenyl , (2-6C)al kynyl, phenyl (optionally
su%s |tuted vvith up to four groups selected from R15a

nd HE]' f: and wher ei an qgggnyl or HET- P
@ﬁ‘e Elia topf ViRe germqiemsisy ¥h =S qugﬁathg,were exclusively
| I
A thetpCE Y istRar R Slts OF AUIRSSRA GRal fflc LhOPHT benonitored
flr o parttiablor tlssyaa Aan thl edsalok dleya,lblll’rﬁirqﬁoﬂ:tof@,l thisl is thealivase Prior art
6ﬁalk XY, 6C) al kyl S(Q).p'. - rein p' is 0, 1 or
yypr avegm &OTRéﬁc‘é‘F%qun@é ﬁeﬁ d@w Wns Brbe her Fsen ey generally

TR, o Pt rioetS e SRRt sl Gl B, and

(Hereff&)eadrﬂy legprekigaty In thel lveE)wads l@dsﬁé@)E){preséMﬁ%IMefb inStissues
1 or ( 1-6C) al kyl am nocar bonyl ,
%@5 ﬁlawlneahvwﬁ%sraﬁém 9% artefagtug and) thgiefose a&nyirme e an effective

e S o R T

e- (I -6C)al koxy, HET-3e-(Il-6C)al koxy, AR
e-oxy(l-6C)al kyl, HET-1 e-oxy(l-6C)alkyl,

HET- 3e- oxy(l -6C)al kyl, AR erfI-6C)al koxy(l-6C)al kyl,
HET-1 e-(Il-6C) al koxy(l-6C)alkyl, and

HET- 3e- (I - 6C) al koxy( I -6C) al kyl ; wherein any al kyl,
R8d, phenyl, AR e, HET- | e, HET-3e or cycloal kyl

r| ng |n any of the above vaI ues for R6a or R6b may

L T Y 1 o . " ..
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wherein any sul fur atommy optionally be oxidised to
an SO or SO2 group, and wherein any carbon atom may

wW@pisonabt y be oxidised to a carbonyl group; erRCEEB2005/004772

that HET-3b and HET-3Care not 3-oxonorpholin-4-yl. In

a particular enbodi nent, the present invention

provi des a conpound of fornmula (I1B) or a

shsiemnbasetliomatht yisaof dptdlbintersplomotdids delt for(thE) system to work, a
wherein: R b is selected from AR, a, HET-I a and
s P XRelb backarepndsis gisavisndal Thjs mepay that PR By net expressed

' selected fr R3a; R3a | .
a1, BP0 5 HELFA ARG rengin
[RE3€K)-on BRugNetibolifi8; GhddHa MBudeChdNHongdrOREEEMNIMR Jnatural tissue
R8a(l-6C)al kyl -, -C6H(i3-a)F a (wherein ais 1 to 13),
Adestrhytion of pmaturglireeusen a is 1 to 13), (I-6C) al kylthio,

di (I1-6C)al kyl am nocar bonyl ,
(I3e 80enyars ard ddythe vydw {GE)E lkyer is not the only important tissue for drug

e e et 306 Do e wekaraameepremyn adeage, ic.
Ehél_}_ '_%ggl_u?]'vgz g%@%@ég)@ ¥%Fg§§ng§1§kfeh6%cé%§ﬂ?é %ﬁﬁs_ment of the real

physicdygical- Gatibiythe inntde-sex\usla dsthel diyddvantage because other
ARlDb- (1-6C) al koxy( 1-6C)al kyl , HET-1 :
Bpkept_lglé) HPRRHAR |tisgessatiR yignorgéhqThe invention allows a global, holistic
- 30 (|- ..wherein any phenyl,
Q%ESE& t&kﬁ_g@aﬁeﬁﬁéwsdrgg %%l)t/a@/) !5% #P)r/(fce S|’ng in any of the
ove . val ues for R3a opti onall e substituted by .
138 5% S erBencls aramplRitise et el afaaass pvtht i pationlar,
andnavigy 6f Be niRal ek BreSGos YRR daY |Wl?e%as (Fég“or G K¥hns have
group in any of the above definitions tor a may
opadi loreadispscifveprontasers that epbrisyr Hvenrexprestids exdlusvely the use of the
i nde en&entl‘%{ sel e(gt ed from (tl -6C) al kyl, (I-6C).al koxy, .
Pﬁt%a@)ea QEEROYS ProsIqtes) chskEes hat the arassiy | is eyersesed da thp tigsues in
b dpoGa ' O (A3 ere] iS:1 1t ‘
Ry P Pl P LY dofts kel Bt Mo at cach
Oyl dpphantel ostagel. -BD) aldoytaties mith, it(the 64dvahtsyd shdtftotansgenic
anm nosul fon C) al kyl ami nosul fonyl, di (I

4BEYA Ryl elﬂgl'o‘ép’%té%ﬁ) Ylak%la‘@qhélﬁ RPN a5 oHyE serenes and in the
IR AEReE B Uikt b Sb DBEHE RO Himebin reatie g soreen

(dr- tofa}amehioXxeftetsbofny asticompound, as placental expression of transcription

%c- 6C) a] koxycar bonyl (N- et hyl ) am no and (1 -
1Tk JdRIE Srokahobisie srgymesddirasginedhy Rsa,

gs- 8C) cycl oal kyl, or (I-6C)alkyl group in any of the

bohesmaed, ithe inventersf mve Rbw mgd thetaxdisterick wf gpotential “repression”
spbstituted by 1.2 or 3 hal o; b is; a) 6- menber ed
PGS TS, & BrHoblar s FomDaliy rdlges e dbvel of o pardiular drug
BaRpBitéd oF Ab@ylisife B8k ideUnAdol dtetd e RARI | | i dpdsiti
pgl?g to the Iinksélz% wth theogrgup ?Q(?tléihir pg@@g@gibéﬁ)%smon.
Seol @xatuple, fivepertiedavanaf pham@F PB4 dd detreaseafor example as a result

in one or both of the

substituted on a rbogn ato
RLRBISStICR o sindss BXR @1 denghe fprivniinial dopdp tmsqution factor

[ . .
PURE PGP Y sk ponly &6 BBl B RENRRIrd. Thig would
givataamisieading, infhression3ofhht enahe welsrtapas dadickd by a particular

elected fromQ N and S (provided there are no 0-0,
%f-‘ls ip an Qragnisgh s yrould Alsa give e arislspding impissviompbibeirateand type

L [ j ' e linkage.to the

kb At B gt et ) B Bbal OF X0 ahBpbei8utar arog
optionally additionally substituted on carbon (where
avai |l able) by 1 or 2 groups independently selected
fromR ; Rda is selected fr a) phenyl; b) HET-30
(wherein any avail able nit rggen atomis substituted by
Rba provided it is not thereby quaternised); c) HET-I
c; d) phenoxy, HET-1 c-oxy, R8bO, phenyl (I-6C)al koxy
and HET-1-(I-6C)al koxy; e) R8b, R8b((I-6C) al kyl,

~ ~\ ~ ~\
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unsaturated A-, 5-, 6-or 7 nenbered heterocyclic ring
containing 1, 2, or 3 heteroatons independently

w@edoenead’ from O N and S (provided there are POI/GB)05/004772

S-S or 0-S bonds), wherein any sul fur atom may

optional Iy be oxidised to an SO or SO group, and

wher ei nany carbon atom nmay optionally be oxidised to a
Cldrelinomyritorg havpals@roted tthat Higd duralo3sr atacedekpsios bﬂ Qtparticular
3- oxonor pholin-4-yl. It wll be understood that t

$&¥8 1 of gratgmprrtpReer Epm exasmple.osomsy drugnthat Be cagdléates for use in

I I d d
SRAD B0 b BB SRR B0 IR B0 g
pemamk réseft At @K?@ﬁni@hﬂiﬂ highecdicentPatioN- 1%)“""21 ifcahit PeQYR. This
Rda and optionally additionally substituted on a

@aqaps hhad ttepmsription dagiprshach ag dSIR mHsremhmcactmted rfet this period,

05 SRR ol Tn SRt Pt oG SRR aPlS hcbotsog
RASANRA IBES trhfiPoftk | AW AlerSIcH %%;vﬁ%e% wﬁP ES Qe flso be highly

deflnltlon of Substituent R 6c¢C it w
¢rprsssed slodng e entine petéfd thixt the drugf remaas m tl& arpumbke Mtk clearly is

PERERG e b oflBet dur the npisaloht SRS, it dhe BUBeR nekee he
%ﬁ&aﬁlﬂ’is@x $HtheXirag %ay%e%léaﬂﬁga%)dg Pﬁg@%ﬁﬂcﬁﬁ% ed on a carbon

atomin a positron which 1s n Irectly adjacent the

AR S B P B SR S e e

(th%e}qﬁ‘eﬁml df&kﬁn@dn;hﬂ)n]fa@tbrsZ szis‘@llp Fﬁﬂ&ﬂﬁlﬁﬁ@é&ymes phase 2
sel ected from R6d; enconpasses the | owi ng

dryg metabekising-gnzynies, addoradimg drapspotistb s ittallosvsttbe fdjosyncrasies

htvvhe this s I f,ication
qug‘ﬁ‘g ?’L &glq Grf ?gpxélsp{%gpo}o g%lé?tflﬁlgé AgHIn- UsRg ﬂ@dexan?ple of the
hesuee P3N %enésh €heésd| kv 'OHFRRGE TRADRE D tPHER fahll SéAR response
occurring and broadest definition as wel |l as each g

glemests tchéhepanmberu et islgiresent irorlse homan HAYPYAS Lgenel Were the

e eGP S h E ey e 3 Hespamse firansciiapebpegivation

lof pixedbP¥xpdsietod tBah8Mal {Pdr \Ag)%”d{@él Be E&‘Pes?b}f(ﬂﬁ%ly rﬁiétiferent to the

substituents), then these t substituents ar
seshendet thehlssevuient lma ademencsysteon Iaisoats®trut Heatah kmdmy cases the
ﬁalt nﬁﬁ% ARIaAF%ban ARl eareph
|us1ng Wa%ﬁ’&m&‘?tﬁ'y’& qtr?d%mou@(gmg %gled*oegﬂpt exist.
kel
qﬁeﬁns-z \?/&?}1@ rgllff]éélnlg%dﬁ@ Qa(tler %@eﬁé}odﬁftl ﬁéa gﬁ%%%gﬁ%l r?gr frotein
Exmpxbmss tof pa&ﬁbulaf dmg soﬂletentmidy emiggéﬂtmg o dimidfsBing the role of

ﬁl ag mg%;jg}%kg’p%aggj’ﬂrﬁqé’fo%t?ﬁﬂ%g%&){@gﬁﬁak Rja particular mouse
Sy E'“?@‘?@%’P"PE‘E PR0 SR ppkus@Bfingporopriately highovels of

bxlﬁl’essﬁfﬁ) af KIY(BBM dkR}enebj lindpEpopristex sm qmﬁn@ﬂét/ ﬂﬂ@'tléﬁed)fdrug is
AR b or onded to any val ue of

(1
é)eéarbvebﬁid top &Pl@éfaﬁ% |a@y B@WEWlbﬁ(‘?ﬁnﬁﬁ@Ilah%f@% twb@wdemthlshls is of
on applies wherever AR a, ARl b or AR e
|@HF|%S§%8P{§| anot her group. Exanples of HET- | a, HET-I
T- HET-1 e or HET-I oxa
B s SRR Eﬁwm% humgo roggteR jieans i ?{%ﬁwvg fs &aimple, the
Bty '
e o B L S A AL ol e YR Hhivation,
B@l’ furtlﬁnnME,waukd beHirbdudedeindhe Etirfect tissuel THe nhtnizpblsiblogical
tetrazolyl, ﬁﬁégél?éé % éolyl trjazinyl
THPRFE 20 W ic Siil} them, fejaimigkes dwpnmeseﬁﬁlaﬂ agount of
of HET-I a-oxy, HET-l b-oxy, HET-1 c-oxy, HET-I d-oxy,
HET-1 e-oxy or HET-| f-oxy a{% oxazol yl - 2- oxy,
|, 2, 4- oxadi azol yl - 3-oxy, pyrtdyl-2-oxy, and
pyrim di nyl -4-oxy. The convention illustrated above

for AR a, AR b and ARlCapplies to HET-1 a, HET-1 b,
HET-1 O, HET-I d HETI e or HET-I f Ilnked to any

o o 1 p— o~ o o 1 I o~
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pharmaceuti cal | y-acceptabl e esters for carboxy include
(1-6C)al kyl esters, for exanple nethyl or ethyl;

W@ Leo6@yabkoxynet hyl esters, for exanpl e nmet hoxpeEGB105/004772

(1- 60C) al kanoyl oxynet hyl esters, for exanple

pi val oyl oxynet hyl ; phthalidyl esters; (3-

8C) cycl oal koxycar bonyl oxy(I -6C)al kyl esters, for

€A ethht tymbdinedyhat anboinythe tiyer, byt also, say, in the gastro-intestinal

|, 3-di. oxo| an-2-y| met hyl esters, for exanple
gaﬁtegéﬁlp_qrpg 1sdqng1§a§q aaﬁ&/bgtryqerfgf ﬁIMP;3A4, thenr?t) will be metabolised at a

. . er for e I .
s S50 6 KHURRE BRPYL BN BB Sy TR o pror an
atethothat usds a4 albi¥nin( prombierab hiyledt ¥gireskioRSoflinAi RS riately large
for exanpl e N, N-di net hyl ammocar bonyl net hyl est'érs and

RISUA 1041 YWotd width distast thy|rolesafdhis: prefaih andygivemideading results.

ar.bo roup.i he, conpounds .of fhis )
o BRnER BRANERE 48 Brek S0RET Bt uteals b g et win
hberthBle8bé RidtabORdciaBhrdskivel P M S ¥mOEY! Bf fhe prdtlih are present.
exanpl e, a pharmaceutrical | y-accept abl e est eP wni cﬁ I|)s A

I it : i . I ce 4t he .
AeogSl) e INTE O AOUTRL A0 ch RGBSR 0 oot i,
dbsepisea esliemstof the hydbl akyt is Emplendt! pdSessddkan el prior art
esters, for exanple acetyl esters; and benzoyl esters
‘n the phenyl group may be substitutedw th

am nomet hyl or N substituted nono- or di- (I-6C)alkyl
Bretevredidopstruétsr exanpl e 4- ami nomet hyl benzoyl esters
and 4- N, N-di net hyl am nonet hyl benzoyl esters. It wll
bresappcieanatated) Yhd fange gaiel dndeble himbh grcdfpordtéBEene may share a

ggrtain conpounds of fornula_ (1) contain . .
Jematquenss. | Lhis gpst be Lackisvedtoretainmeont kasti one anteoms in the

i i sty d be isol ated i
B RIS RSt e DS TR A by npgs
ehehient prqauey Wil pbigsided td theSidh® ifitacoMeler B, tthathufig leader
pr esent | nventlon enconpasses any racem cC, .

SRouERes Mighs be jabls, to Julfy that Senctionras stadl; ot & dsrefterc sdfertayuse the

' ereof .. which, faorm ses. properties
Blou Pt vl B i ek SARPRIRE oodeR S or the
wRlke iR, Whidhhie eicbddaony ko &R EhORIAIFA. et cDNA
forms (for exanple, by resolution of the racemc form
pythpeiseqeensey fromtdxon ltie teni iguedycet ynts wroi @ if thef mowse geriomic

mat eri al s,

g‘%ﬁ%ﬁ%ls :Tile %%’t@h’\éﬁ §I§j§f‘%tr ﬁtltigg AHPYSE; lgﬁpn &S%ﬂf Ele rrg}cliined, so that this

- BoRirhanGicead®y fiton Protdy of RERARLERS g’fh’i’ﬁ motse gﬁ@ﬁ hORd human
and ho

using a chiral stationary phase) w to determ ne
exdnis Zatds This canbteudt ehsunésta loigh ddveDESpression\antl wlsbthdt e MRP2
standard.tests descri bed hereinafter. It is also to be
ﬁr%lé(%attgbtﬁ Conregt ?QPQP?%?]FF RBFBHMEIHL: t he formula (1)

and salts thereof can exist in solvated as well as

Inethey sases the inepraerated dmanogeng yaspbe brought andet dootrak of the

Bpie gt B 0GR} S8 Dbt A o Bl T TG B e,
the cDNAedf hafaheMDRE hayebdlifekaVer 8@ RalsBiBRal0ktart site of the

conpounds t hat havei%pod DGAT! inhibitory activity.
quESsPondieg movse gimgs (dr! aserd)dr] b har thra exkipletdf PXR, a hybrid of

REGREPKECERIVA, AR BhRrie i S B b FoRISESAT s
SRASMRE AL OEP KR dRh&ReletdtgThe mBﬁ%é Stﬁﬂlﬁ}“G%{I%%ﬁ%if ﬁg thelEse of

i nvention conprise a conmpound of forrmula (1),

phar maceutical | y-acceptabl e salt thereof, wherein the
substituents AR, HET, Rl to R8 and other substituents
menti oned above have val ues defi ned herei nbefore, or
any of the foll ow ng val ues {(which may be used where
appropriate wth any of the definitions and

enbodi ments di scl osed herei nbefore or hereinafter): In
one enbodi nent of the invention there are provided
conmpounds of fornula (1), in an alternative enbodi nent

o o o o oy T T | o I



25) an R8a, (3-8C)cycloal kyl, or (lI-6C)alkyl group in
any definitions for R3 or R3a is substituted by 1 or 2
waaisve419ent s i ndependently sel ected from (I - GE)EGBI05/004772
(1-6C)al koxy, (2-6C)al kenyl, (2-6C)al kynyl, hydroxy,
cyano, carboxy, am nocarbonyl, -C6H(H 3)F3 (wherein a
is 1to 14), amno, (l-6C) alkylam no,
CAR,- th€hahlay| seguenee nidy BeJuabdkid thei teanslational start site of the mouse
| - 6C) al kyl sul fnyl, (I-6C)al kyl sul fonyl,
88 f onyl, (1-6C)al kyl am nosul fonyl, di(l
-6C) al kyl am nosul fonyl, (1-6C) al kyl sul fonyl am no,
dimansgeaidmripdals (1- 6C) al kyl ami nocar bonyl , di (|
-6C) al kyl am nocar bonyl, ( 1-6C)al kyl car bonyl am no,
| - 6¢) al koxycar bonyl.am no, (] - 6C) al koxycar,bgnyl (N-net h
I B o e L e e 1 s tbed il b and below, the

$aRsdehic RGh B an anifaP and tidde® or 260s edaﬁé'regépais preferably a

6-nmenbered ring selected from phenyl, 3-pyri ,
Baqupe ibay Imagnte 3nbthey mammalianl spesiehs fort exagthlé mnbther rodent, for
4-position by a group selected fromR4 and

SR 3 124 HRSAGT  BYINER B Of GRefer fpegies el as At wamkey, pig,

. . it ' t i nk o, .-
B S BT U P 18R i,
ibodiapends mbhymaarinaliire anifiad spdsd; Mure DigfefaBly, itlie Bansgenic non-

g— nmenbered ring selected from phenyl, 3-pyridyl,

umaR  anala e manyngy andyfissugsy jor csllp e derieqdl figiy Rerodent, more
= it a group selected fromR4a and optionally

éﬂﬁ???lghgﬁogyes'ubst ituted on a carbon atomin one or

both neta-positions relative to the |linkage to the

grdthopgh Yhe\ibe Ofviransgepiessiimbai) pddgs fuedtiods @faispsthical nature, the

| ndependent |y selected fromR6c; 28) R2 , R2a or R2b

ibsnfgﬁ dRynan Gonpstudierof e types descrihadyhergip) is3ppsidered vastly to

' n - 3 Ryri dyl L ais.a..

Beil 587 yeRRE ey it BEinbOsed 30 B, leafiahd Brips of

pansehic doi@alsi Akagil Be tehidehetod thou® of ¥kiNHin e @t 0drAY Rherapies

selected from R4, or a group R2b is a sixnmenbered ring

seayuei animalytesting Befose slinicanirighy ean icompaenge tin hulans and under

i i 0 - Y-NH-- by a gro sel .ected.
RS WA R S M Rlp Bl R i camno
b6 ldfpbiised Qdlth. Moyhevpasigihe bahestdll b aPRA: thv8 diff§rent species of
| inkage with the group -Y-NH by a group selected from

Rxe arenraeld pne ohahich mubishe @ dargel nomredenh rExpertaconsider that new
osi ti.on by R6a, or R2b js a_ six-nenbered rin

S oF ik o Ve Bloorienoliatufit 0 VP BarGo o R the body may

Idaf k@ e rvhhithalWRisY €4¢8 in Yaibidyelhs, %cgﬂ'OQH@uﬁéyﬁﬁ&%%rﬁﬁé?éﬁ For

R4da and additionally substituted on a carbon atomin a

sxqmeplet asoscignceRgeks BRJackR the meRmwlogical djscasgs afflicting a 'greying

sub-forma (iv) a fined, abave;. oy R2b is.a )
RO iR dtis b Sheh i e gt Bl sedly sHpply Stghorkeys on which
hetat | e o2 pHgn i

o181 8L 0 et UG alIRD e o e
bersdit ite utaedram tansganiromodéls suénasathpes téscrabedvhérein is siot in any

ot. | acent the |inkage to the group -Y-NH by a_ . .
it 9 SRE0 oo o i B AP R oHOtEY el including

1 ; . .
D Aot AL Bl At Sy Werigyy Uiy primtes
my de ghiooy biiha2bsuiiabledbatiperigensition beemssitelr braihhydhitecture
35\% R4 or Rd4a is phenyl 36) .R4 or Rda is HET-3 0O

BEEF BMlaniOUE ORI abl e nitrogen atomis substituted by

R5 provided it is not thereby quaternised) 37) R4 or

Rda is HET-1 ¢ 38) R4 or Rd4a is selected from phenoxy,
HET- 1c-oxy, R8bO-, phenyl ( 1-6C)al koxy andHET- |
c-(l1-6C)al koxy 39) R4 or R4aza' s selected from R8D,

R8bQ(I - 6C) al kyl , am no(l-6C)al kyl, hydroxy(l-6C)alkyl,
phenoxy(l-6C)al kyl and HET-1 c-oxy(l-6C)al kyl 40) R4

or R4da is selected fromR8b and hydroxy( 1-6C)al kyl

41) R4 or Rd4a is selected from phenyl am no,

~ ~\ - 11 o . I I oA~ oA
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R1I0R11INCO, R86CONH, R8 OCONH and R86CCON( Me)- 67)
R7d, R7e or R7/f is selected from R860CO-, R86CQOO ,

WERSBED419R86NHCO-, ( R8e) 2NCO, R86CONH, R860CONPET/aBR005/004772

RB6OCON( Me) - 6S) Rr7a, R7b or R7c is selected from
R8e(l -6C)al kyl -, halo, cyano, carboxy,
carboxy(l-6C)al kyl, hydroxy, am nocarbonyl,

H&baﬁterﬁlﬁ)lainhy ko rddake ﬂle &Tpatl dfatyBidh ikbeug Réeovery. Rihenever a
|s s l.ected fromR8e(l -6C)al kyl-, halo, cyano
y at & latogrge n teng kY iof thweamaﬁlyexpaﬂmﬁ@f@ avillgnyisense have

P esﬁ&gtﬁg LE@ES% rﬁ%s)n fa?lbr;gs @r&gﬁs?%alres te%nH ngg%t’lélberefore

faItbm@&ﬁsg@sﬁnt ihWigiofirBlates it6 tldnsgkniranghhals, the use of such animals
am no(I 6C) al kyl, R86NH(l -6C)al kyl, Ru

decy thernpmb gl apiigdas thatmusibagm drugtestin@grogrammes.
SOZNH- 71) R7d, R7e or R7f is sel ect ed fromR8eS(Or -

WSATR bRafls stefn Sy "BLlR St pRy SRl spectes

d%r@ﬁﬁ@%ﬂwden 129 hisBan aﬁﬁtbthé?&ﬁamﬁﬁljs th%@ﬁa@r co'?%nﬁo%any been
selected from (1-6C) al kyl, EZ 6C) al kenyl ,

pseds @ atlerty mpldels( QI&C)ezsgmpba sk providad Bgathe fBily oRSperoxisome

Pl Bt reorlip R A Ri 1 MR s qefes St the past

deva e RAGk 8pdlL |
: vs@épheny 15 S el g ot

thes- mendbntdi methousa mosiglst ’en’u)e Eﬁgeﬂk}ﬂc @,rcm&?genb hreventually

&frﬂﬁ’/g P%ﬁsﬁbgtgﬁ@ﬁ H%lrdiﬁ%ﬂ%?’ﬂ to’ﬂsaty heﬁvee{enépeqi@rcwf BE?Xt!ﬂblted to

Flllﬁ’geéérgcgg, 1ﬂ'H%$?lls of Iirlgéﬁdﬁ;ﬁ thfc—l fllzl_\l_/bli c”:[%e ﬁﬁé?x@ﬁ%‘%ﬂ F’%ﬁ&l‘éﬁpﬁrtﬁé mouse

IdiEér&mﬂ oceurdn Gumens) deemhsé of Bvealgvels o fiRP AR pidcin At ate present
or 6, 6-fused bicyclic heterocyclic

5, 5-
i %%@,Jy%t é]%esazy Ve losi adyantiers sampdelsthat exhitst Sona fidedgvels of
I b, HET-3Co
B e R G e R M T S 0 or

36 | d 85) HET-3b. H
iR RN R -
Hbd-hdmbs adimdal FESFNALRHDNA gecﬁ@me% (b% #dl drdBkeholls 'hﬁnMﬁ tor non-

further preferred conpounds: IS a group
fnepe mRewoter). (Thig Ginkged @Sild@incsd’mm dbe qyiok (Ihé)a;lﬂ 189)'1des the

eotie?, & PR O RS PeoraRcR GRS 1 iy, TS advances the
(RO SN oA i S HOOWH(CR 1 3R14 )
HOONRY CR 13R14 ) n,  RBeCONRS (CRL3R14) n 92) R7b is Ri2

r y
A Gt oo Gk e 1 o A B R Bl o e
pfe@&ﬁtdﬁvbnaloﬁ asmiey nﬂe}ofsorhﬂilﬁe file Betefit{ bBnorn®l eRperimental animal
pharmaceuti cal | y-acceptable salt thereof, which is a
BWRpls s

Uith Gpse ofc leor(tisgye @ﬂwfmmmsmglé\wstemhélﬂea Wstem or
A d H
N s

Hﬁmpéd | aeianel 6Bt like Sial Gntﬁ@ cﬂ1h£8§l RegabdRdm, 't%xwlty and drug
cted fromhal o, R8a, R8aO, R8 OCO, R8 R8

@@POSltRBI $pdics., R3aCONH, R8aOQ)NH- RSSOCG\I( l\/b)

R8a(l -6C)al kyl -, -C6H(13-a)Fa (V\,herei naiss1il to 13),
CelréH(i 3. a) Fa (wherein ais 1 to 13), (I-

bC) al kyl t hi o, di (I-6C)al kyl am nocarbonyl, phenyl,

Wadthler BspedR¥f the (ﬂveﬁ@rﬁ{éﬁtéé’to & ﬂn@dlﬂ"led @@)a@'téé?_@fééess properties
HET- 3b- (I - 6C) al koxy, AR b-oxy(l-6C)al kyl

pecording 16 @pabrg bf theeabogs- ~dgsgribled GSpentkgf theARtventlon Hepatocytes
b- (1 -6C)al koxy(l-6C)al kyl 5HET-I

b- (1 -6C)al koxy(Il-6C)al kyl,

HET- 3b- (I - 6C) al koxy( I -6C) al ; wherein any phenyl,

AR , HET-I b, HET-3b or cycloalkyl ring in any of the
above values for R3a may optionally be substituted by

1 or 2 substltuents |ndependently sel ect ed from R7d

N ~ ~\
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wherein both rings are carbocyclic and wherein at
| east the ring attached to the |inking nitrogen atom

WO 2006064197 ar omati c; each HET-I a, HET- | b, HBIET/GB2005/004772

HET-1 d, HET-1 e or HET-I f is 5- or 6-nenbered

heteroaryl ring containing 1, 2, or 3 heteroatons

i ndependently selected from O N and S (provided there

ane neorofalCrellS- 4te prefr&l belh ks avdvediai o ahy pedsbitUihvertiom The

\r%ﬁisfoptl onaIIy b OXI ised to an SO gr SQ2 group, and
BiEK berApimak %vla@mﬁ ignells; yeh exingndsman wells or

cgeﬁ{ géigy}no%%lé%ﬁfcﬁgggqq?@ or zTrEnga?u Ic_so_:’rj1 Sar5£| ally
S i e RS et o t@ﬁtm@é@ﬂ@?ﬁ o PG T dpsenic
§n1§rﬂil§é{éc@ﬁﬂné ﬁ?fh% iAvéntibR ug}ng staﬁg§d°trec (ﬁ‘lteg o{(kdle} bd Blear to the

which the rihg directly attached to t
skilled gader irobuedswish knwwledge efitble pieséretrinventign. CS‘ulﬁable methods are

ApsptiBed § ot st e amUGIn SUGreDre of lofRssic Methods
REMid1adulaf mﬁloflgy { 9(80@%“551{195089 l\?oleﬁlﬁar Cﬁ)gﬂ{gé Al @S@Manual

heterocyc I C contai nin

Thitd ;ﬁim@n(ZOﬁ)O)gekmbddetfal omm [SNpa)dSFectd Goldiesh &Esigwald,
eno OGO S-S or OS bonds), wherein any sul fur atom

ié%g)optl onal 'y be oxidised to an SO or SO group, and

wherei n any carbon atom may optionally be oxidised to

In ene tasn@qt grobuwllsem@sepc nonaunkET adingal HElls, 3@ich rasHEGue cells,

[ rther as t .of the
EFReEbd Rt RERAS RS et e abavecdbsiibediearcls REedRyaafign. One
prfertedOtncthdd dF @%ﬁ%ﬁhg ahbly-RA¢ ‘%E’tt%bl:féssc' 3l huxﬁ%'é&f)fmouse as
which is a conpound of the fornula ( as s
dessvibed abasree inith S 40 lmmsﬁhlmd auloufse oiforkRIample HieTinimarta-mouse
wher ei n ubsti tuted by

d HET - 1

reghte] Colin bl Sl @#ﬂl?fﬁ ‘e diom ity wRs pocqdint g well
%g%%?&ﬁni‘g%ﬁqﬁﬁg%ﬁta Igtf%gl n %nl s 1t oSgiI%g,S%S’ which used
theGabifrz- prpfmtdrvthatrieionlyaadtive In tee [KBgr, an(ll theChislly lapld di generate

gi | - 6C) al kyl nocar bonyl , phenyl HET-1 b, AR
P§a1 %@%gawﬁ&%fmm‘aqsg@l% | dngsayls) &%Wtem?@dmgatw theg present
I
SRS bt 2 1Ayl BBLAPRR O5L! DSLAREcoe o

sighisichiitu @npertined efe Ipﬁﬁﬁialcyklﬁﬁi(sc tedlydes,0RudH 26 O)l@ia\(f?gbés and
hydroxy, carboxy, -C6H(i3-a)Fa (wherein ais 1 to 13)
néeRAlcels-1, 2 or 3 halo; R2b is phenyl or 3-pyridyl;
substituted in the position which is para to the
Stenk aﬁgﬂs viselhted h&onr trapsgeMcNehiniays aceprding teltles tmwbnhbn,mwnh
@t cllqlﬁaé) % addi t j onal substlft Ht ed on

Bng S i &% G AROYE ATB G USERD APRFCIS GLdAE PHFSEH lp‘é%@& Such
Eéllstlﬁ t

1Sy SRR Or pfal ARrentalid, SRR RREHpile stom
C@ISS‘EI eatirgonit stem cd)s pieegenerhlly, et 3€llswbrapleiyed any be from a

bIe ni.trogen omls supsti tuted by R5a provi ded
P?S i%’tm‘f HEY‘“E‘E 4851 S&dioctaly) nepmatabyiyvenijeror adult. Stem

Eel@l)‘i!}’%l%:tgg '?xEthl I 1(81%)}’ ﬁggg%f&yé’eg%;}gﬁ %}'EE fic types of cells such as

]ngpﬂtacyt;eé I alﬁC)lalrbiydl celled Stigh pieHmydlmlfm an aspect of the present
Elhenyl (I-6C) al kyl am no, HET-1 c-am no, HET-I

VERIBWE) al kyl am no, (I -6C)al kyl ani no,
N- phenyl - N- (1 -6C) al kyl am no and di (I -6C)al kyl am no;
Rba is selected from (l- bC)al kyl, phenyl (optionally
substituted with 1 or 2 halo), HET- | d, R8 CO,
phenyl car bonyl (wherein the phenyl is optionally
substituted with 1 or 2 hal o), HET-1 d-carbonyl,
(1-6C)al koxycar bonyl, R80N , (I-6C) al koxysul fonyl
(1-60) al kyl am nosul fonyl, and (I|-6C)al kyl sul fonyl ;
wherein any (I- bC)al kyl group in any of the
def| nitions of R5a may opt| onaIIy be substltut ed by a

1 . " . a o o ~ ~\
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Rib is selected from phenyl, 1-naphthyl and 2-napthyl,
optionally selected with 1, 2 or 3 fluoro; R is phenyl

w@erooppe4d1ey| ; substituted as described by a groRQI/BBagwd/ 004772

a group R R6c is halo, preferably fluoro or chloro;
Rda i s norpholino, acyl piperazinyl or phenyl. In a
further aspect of the invention there is provided a

TR e of Folsf abh® <olt Chereof. which is a

conmpoynd of the formula (IB) as shown above wherein

RAg5ordingsto) afurther aspeshof #eeriwenhpnn%mlh provided anqugyimeap animal,
SHR or 3 fluoro; R2b is

ﬁen;ﬁ}%%rly%yrl gtﬂ#&%ﬁgsﬁ %;&r 81%5 descri bed by a group

Rda a R6 R60 i.s, hal o, pref rabl | uor o or

b ord) Radt et aik SHERR R Soahr et amsertplon fidor; and

Preferred compounds of the_invention are any one of

the f &) owidhdeashronenpmapHaNda seqrenes angoding eptdawg dransporter
salts and/:i;) pr.o-drugs thereof:

N-[4-(4-nD %ollnf nyl ) phenyl] - 5-[[ 3- (phenyl met hoxy) pheny

4- d I b
g]x?n}gé%@élpg uﬁé&‘l‘f;"/? éﬁ%&%??%%‘f?%?g o ﬁe‘a4 mor phol i nyl
henyelé%ﬂl 3, 4-oxadi azol e- 2- car boxam de;
(BYeArs aEsh AR gl Yisvr thel mNhF 4:af(e40ﬁmpéele|0if dyug pretabpliym, it is

gm??%mgx@dl %tgl %Pﬁlgalf bﬁ—ﬁ are )né)rtn JHSKJ trﬁpf&?m(% f% Pf}ﬂSﬂaﬁ drug

ythe)twibh@lwg] edzylﬁeﬁ lﬁit&ﬂ&@l@hlﬁ:oﬁmrﬁ@rlhoth% AR dels, proteins that are
5-[ (3- met hyl phenyl ) am no] - N- [ 4- (4- nor phol | nyl’)pheny ] -
transportese @(gg&p ée 2drug dranepaster geoteins. For example, many compounds

%zﬁﬁgtxvgae azo %ge)ragggrg%;}'lbté %acto? aag' %ls%@{cra? fgr MﬂRI and
are[ thas ﬁar@péﬁétpw RIFeEN Byl tbtel Erﬁel(eformh RAR: 16 WekfRRERithful

3, 4- oxadi azol e- 2-'car boxam i de;

. )!g“—({dFB of [the-it 44 shaiang yaln)rmrle mybst aprefeoibin rbbotwﬂsgeﬂlc o drug

oxadi,azol 0|c acid, ethyl e

- ESONEE BoreEnd, DATRL S BRE S, Sfestitn .vw;h B rbiajned. pf the

intraftelAAdLBR 6F ONAEHRentrat
5- [ (3-chl or ophenﬁy):g{lr?no] N[ de (2 loﬁoorfpr% Finy }5 pciq traj‘s_porter

IPKSGIBKL MBI &7 preferfedc dm blox aaﬂedcef piiiby] drt (tﬁhnngdruc mice models of

lin n 2na hthale | am no) 3, 4- oxadi
F%urge )ﬁg‘% Bag %%n%)é of Elrug transporters t %t 1as generated by the presence of both

Mrﬁé 2R WB%' S Lmﬁte{acﬂné Fo s RRQ! L PlFRIEDY bbh! these

, 4- oxadi azol e- 2- car oxam
fnq[uss geheslshreddibé Jodnehgd patrind a¢pldécd4vidthebiopian lnidry lgpgphen
yl']1-1 , 3, 4-oxadi azol e- 2- car boxam de;

The (eapleﬁﬂlef of geﬁegtéwb@hg rayd@ ﬁﬂﬂé@@heﬂ\bﬂoﬁﬁﬁsﬂrﬁmbmyis also

phenyl ] - oxadi azo car boxam de,

sctp{asad(lfmgxﬁﬁxl?mbequrmml}mme%n charcﬁmgly;dyq@hwﬂel thy eXpression
LR ol g R iy  weROSIO N ot e et e

Faeh ey thle ro&cfk‘&’fﬁéﬂe%éﬂésqfa% vERE LSRR Slethe levels and metabohsm
5-1 (3, 5-di net hyl phenyl ) am no] - N-[ 4- ( 4- nor phol 1 nyl') phen

of |drigs3amd dheitlimetabdites, tharibtegety d€,co-ordinated regulation that is
5-1(2,5:difl

g Eact %ﬁoqﬁ %ﬁ%}ﬂﬁ%‘fep 190 i extrgmaly advaptagepus, particularly

%@Q@@&ﬁﬁare&to idr(af s3steink] uor ophenyl ) am no]
(4-nmorp ollnyl)phenyl] -1, 3, 4- oxadlazole-z-

fl . .
ﬁﬁé?(ﬁfﬁ?rg' %Rp )gp%eﬁ%s: a%?%n?ﬁ g ﬁ %‘ &, gastrg-intestinal (GI)
gasthay dnithe emﬁro[nhfbné &f ﬂmCBIH@d kb Fﬂiwﬁdth the GI tract and
am no] - N-[ 4- (4- nor phol i nyl ) phenyl ] -1, 3, 4- oxadi azol e- 2-
car boxamni de; 5-[(4-nmethyl phenyl)am no]

-N-[ 4- (4- nor phol i nyl ) phenyl ]23 1, 3, 4- oxadi azol e- 2-
car boxam de;
N-[ 4- (4- nor phol i nyl ) phenyl ] -5- (phenyl am no) -1, 3, 4- oxad
i azol e- 2- car boxam de;
N-[ 4- (4- nor phol i nyl ) phenyl ]-5-[[3-(trifluoronethyl)phe

=
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car boxam de;
5-[ (3-net hyl phenyl )am no] - N-[ 6- (4- nor phol i nyl ) -3-pyrid

WO 2o0bj64197 3, 4- oxadi azol e- 2- car boxam de; PCT/GB2005/004772

5-[[4-(I,I-dinethyl ethyl)phenyl]am no]-N[6-(4-norph
linyl)-3-pyridinyl]-1I,3,4-oxadi azo | e-2-car boxam de;

5-[ (3-chl orophenyl )am no] - N-[ 6- (4- nor phol i nyl ) -3-pyrid
itheybIped bﬂatﬂbﬁmaﬂarastgnﬁi&nt QA ¢ od diubetranbb 61 irtd tHeHlood stream,
hol i nyl ) - 3p |d|nylﬂ 5- 2naBthaIenIamno) I, 3, 4- ox

b pretange of physindegieallygslevant MDR expression levels imparts an important

| 3,.4-dif
kS5 R o B B i
@h{n(rﬁ&c@ﬂigﬁfap By )I%Wp’ﬂédence of MDR in the GI tract, for examgle can

6- (4-nor phol i nyl) E yridinyl]-1,3, 4- oxadi azol e-
bxaaatadelivered drug not bioavailable. MDR is very 1mportant for drug

6h qj gfiirfrh%} &iﬁ h%ﬁ‘d%%laé %)Qm 5 %ﬁsf&%sl oS Peells in

ﬂl&lﬁx?erfﬂntwtﬁé Bt ophenyl ) am no]j
N-[ 6- (4- nor pholinyl)-3-pyridinyl]-1, 3, 4-oxadi azol e- 2

Qﬂ?‘?f?‘ﬁ"?%‘?gﬁ%%‘?jﬁ‘%%ﬁfﬁ SRR B T =l
Reebing gt RBGRGgF s BTN P AP B Hpanganimal,

miuecbrrml& dériv3d fhepRth ﬁ?c%hﬁ)ré’tm ar boxami de;
N-[ 5- chl or o- 6- (4 nDrphollnyI) pyridinyl]-5-](3- nethy

gpFFZH )?hmy Sécr?i’l alm n%%-é? é]%l(lc ?P%?%‘%gl | ny?%pgon);?“%f and
oY G (‘ﬂ qubaﬁ%sglyﬁglng“P‘r?H] iﬁ%‘)esi‘l&wﬂ% SREMGRS 13 p}gaf)ey} drug-

5-[(

dinyl]- Snfet%ﬁsimg gﬁ‘ne’- an§/@f boxam de;

N-[ 6-(4- rmrphollny yr|d|nyl] 5- (phenylamno) I,

4- oxa zol 0

5- (1, g“@enfg fgag?(g({nlg M am no)A‘ Rf%ugnieﬂ eﬁ%o gwf% trﬁnSporter
ryridinyl] ptot@ng- oxad| azol e- 2- car boxani de

5-[ (3- et hoxyr henyl ) am no] - N-[ 6- (4- rmrpholinyl) 3- pyri
dhd¥hbsd end nAvALS

5- S4 ecll Péior ophenyl) ag%?enso]&l%lB é@%]j} mor phol i nyl )-3-p

[ .
ﬁ!ct; dl]fg thal fu é a(s’ i@cg ie)?igl%nﬁxgl 10%,6{{19 ;8)%‘ gro?rl(d‘g,d %&oHﬁuml%}lmal
ti}sueion @&Hd de’ﬁwéd ﬂ?éﬁd}oaxi ﬁic@r;%ratn@ar box am de;

N-[4- (4-acetyl -1-pi perazinyl)phenyl]
-5- (1qyap htahl%hs% BY%b AR DNAL s@udn Q@b &EE 'al%raascnptlon factor; and

car boxam d

N-[ 4- ne n h ht h I
am nogljibl Btagy%eisa i az 211{1 }%{?b%r% 1108 61(100 P e drug-
N-[ 4-(4- acg{eydbohslngeﬁ:gy@zd,audi/))phenyl] 5 [(2-fluor opheny
| )am no] - |, 3, 4- oxadi azol e- 2- car boxam de; '
N[ 4- ac I
di fl uglg%phg%%a)sg&% Egﬁ[ i ongz %(!z%leg&g%ar bor%(mﬁg]%p orter
5-[(2-fl uoplm«hanyl)am no] -N- [ 4- [4 (1- et hyl et hyl) -
1- pi perazi nyl ] phenyl] -1, 3, 4- oxadi azol
en®whasdxmdagenodeequivdlént geRdsiak o Bestydnhanéd o]
-N-[4-(4-nmethyl- 1-piperazinyl)pheny 1]
Abeckdftiedy %%ﬁﬁé?la?;pe%t 664hB 1@&%[[1)1?, Q%erléli Frolfed s Sbd uman animal,
1- pi perazi nyl) -3 - net hyl phen -b-
fi¢sBreme télld denized theeafionoincerbofatibgoxadi azo
| e- 2- carboxam de; 4-[2-fluoro-4-[[[5- (I
- naphtihal eayleafton®@humdn BNA sequence encoding a transcnptlon factor;
, 4- oxadi azol - 2-yl ] car bonyl ] am no] phenyl %
plpera2|necarboxyllc acid, 1,1- dlnethylethyl ester;
5-[ (2-fl uorophenyl)am no]
-N-[4-[ 4- (phenyl net hyl ) - 1- pi%gr azinyl ]
phenyl ] -1, 3, 4- oxadi azol e -2-Car boxam de;
N-[4-(4-acetyl- 1-piperazinyl)-3
- met hyl phenyl ] -5-[(2-f 1 uorophenyl ) am no]
-1, 3, 4- oxadi azol e-2-carboxam de;

PN = 0= 1 ~ A R
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w@e

5-[(2-fl uorophenyl)am no]
-N-[ 4- (et hyl phenyl am no) phenyl ] -1, 3, 4- oxadi azol e- 2-
amhmwaﬁxde N-[1 51"-biphenyl] PCT/GB2005/004772

yI 5-[ (2-fl uorophenyl)am no]
, 3, 4- oxadi azol e- 2- car boxam de; and/or nethyl {
ra’? -4-14-({[5-(pyridin-2-ylam no)-1I, 3, 4- oxadi azol - 2-
yl ] cardpnyla} algbsiopph enan QA Ob&jt¢hed amesdhe; a FHab¥l  drug-

( .
r ar a- 4- { 4- [pstaholisipe€nBERSipheny! ) ani no] -1, 3, 4- oxadi azol
-2- yl }carbonyl)am no] phenyl } cycl ohexyl ) acet at e;
met hyl(tiit r ahﬂedst( dne {l[uélfan{ DNA besymphaex yehphding | § phabad} drug-
-1, 3, 4- oxadi azo carb nyl]anino
}phenyl )cyﬁ%‘ﬁ@wnﬁ \EII% met hyl  (
ES [ (4-chl or ophenyl )am no] -1, 3, 4- oxadi azol -
2 yI }(%r b@hylPashnaneo hyRamPNBC yequshes ehyecding s drug transporter
met hyl
(tra"5' -4- PﬁOthP{S [(2,4,5-trifluorophenyl)amno]-I,3,4

I
9@ ng%éﬁ?vpgmua T HHAARAgeRS ISR BRsn Juledt e; met hyl
[ ({5-[(2-fl uorophenyl)am no]-1, 3, 4-oxadi azol - 2-
yrqferablwm 5) aspieeio jshedey | anyc ge hemare ofr thoxfeatire hereinbefore
H%Cg%gd(t rans- A-{4-[ ({5-[(2-fl uorophenyl)am noj
oxadi azol - 2- yI } car bonyl ).am no] r henyl
|.oh I
}#\r%c i exy? )ygf ﬁyﬁnea .aﬁpegt of tha ysutionsthere,isqproxided -2onon-human
¥hihR RO |3’)1a?%ﬁk°)dFl?\g@y ltl'i1 qlﬂg Bl}atlﬂ%%n‘fanaﬁl\gA sequences
{trans - oxXyp eny -

an&,dmgoa eRiXRzzuid— 2-CHR} taasbaptydn) dadtsrophanydast one human DNA
cl ohexyl )acet| c acid; [transg-A- (A
%f[%‘ane[ NI | HiERgrmetabalising -enzang asd 4 lsas| ong- human

§F’f
I
r[g ﬁ%&g&%% n??? gg {’E)ﬁg%% 3%1% )%f;ﬂ 1;1n§ e?n%qce %(ﬂd at least one
h14m®n( BN Azeducice yhc}odﬂ%f banig farperedrprewin, wherein the non-human
}cycl ohexyl )acetic acid; sodium (trans-A-

andial,¢ Bsspg or4calls. frpmy Wh@o@ﬁemogmﬁuﬁ ojquivalent genes have been
u:ﬁ] e4- oxadi azol - 2- yI } car bonyl ) am no] phenyl
?cyc ohexyl ) acet at e;

AStrieobrg as] S%’Pr@‘ﬁ@wf e b BRI sadhuman

ﬁnlmal t1ssue or cell enved therefy mm orating: .
rar- uor op eny am nag] -1, 3, 4- oxadi azol -

2- yI arbonyl) C ohex aceti.¢ acj.d;

5-[ (2% ?I uor ophe%y am le\éeﬂﬂgrfcﬁ (i V)&r ?)i%/ﬂégh?fd/%ryGICAR
ohexyl ] phenyl } - trasscApafic@zol e- 2- carboxami de; N-{4-]
tro"s-4-(2-am no- 2- oxoethyl)cycl ohexyl ] phenyl }-5-[(3-e

h I
5 L (2EDE o bpne adinan B sQEBAARBOERE URACDPYAR A me; and
1,3,4 d I
5. [(3(1?%?l h;?égenyI‘Témsﬁuf%‘j S SHERGRE FreMPR L protein
i azo car boxamnm.d

B aech ah B N pang paitiFwey vility 3o s s B PBAgIpZImis of

driewadi %@ f

REGNa, RS ORI a4 tperctore en enimal hunmgieds oy dhis

}sofoamil Wﬂbb@ oP importameain dsvestigating the role of drug metabohsm in drug
C ohexyl phenyl ) -5-[ (3, 4-di f] uor ophenyl ) am no] - |
obvei oY

g)ztljlr::@u b_ Ehe aéet omt gbove the MDRI protein 1s known
3 [.oh
{IO) bc% Qgﬁ%wgg)a%l)tgg gf&lcﬂ-blafﬁa?%}‘lggranﬁ% é&?ﬁéﬁ {28 grpXra?eQierrl%o the above

N-[ 4- (4- acetyl pi perazi n- 1-yl) phenyl ]

-5-[ (3-isopropoxyphenyl)am no] -1, 3, 4- oxadi azol e- 2-
carboxanide;N—[4-(4-acety|pkg@razin- 1-yl) phenyl]-5-
{[4- (et hyl t hi o) phenyl] am }-1, 3, 4- oxadi azol e-

2- carboxam de; N-[4-(4-acetyl pi perazin- 1-yl)phenyl]
-5- {[4-(benzyl oxy) phenyl] am no }-1, 3, 4- oxadi azol e-
2- car boxam de;

~ A L T I R Y
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5-[(3, 4-di fl uorophenyl ) am no] - N- (3-fl uor o- 4- nor phol i n-
4-yl phenyl) -1, 3, 4- oxadi azol e- 2- car boxam de;

wW®G2¢06a6489di f | uor ophenyl ) am no] - N- ( 3- f | uor o- 4- nRCPLBLI0RA04772

4-yl phenyl) -1, 3, 4- oxadi azol e- 2- car boxam de; et hyl

3-[(5- {[(3-fluoro-4-norpholin-4-yl phenyl)am no]

carbonyl }-1, 3, 4- oxadi azol - 2- yl)am no] benzoat e;

Neicﬁl-bedh homaniSedmbpde. will providy lapsuly thipresdntytiye Scehdrio & thoiptake
?2 )anlno ]-1 J3,4-oxadi azol e-2- car boxam de;

_L KeRAbLES iRfe 3RE OPhoiAhG bR ingnan.3- yI ) - 5- [ ( 2- met hyl

phenyl )am no] -1, 3, 4- oxadi azol e- 2-carboxam de;

pﬁ-o@erdmg aryet &ntbﬂphﬂplecin of] tlyd ynywentiom Bery | iy Iﬁe{/l(ied @hhan-buman

phenyl ) am no 3,.4- o adiazal e-2- car boxam de;
o B?%“]é"uﬁréﬁm PFCHOM IRATPRRAHE 1 ) - 5- [ ( 2- met hox
ypheny] )am no] -1, 3, 4- oxadi azol e- 2-car boxam de;

N ( 5- &Bl or o- 6- n@rbmm DAy pesipeneti gading asPKR4 apd/phax CAR
yphenyl ) am no] X zoI e- 2-carboxam de;
N- (5- chl or o- 6- nél}aﬁﬁpmiay byri di n- 3 yl)-5-[(2,5-difl
uor opk nyl ) am no%%_]I oxadi azol e- 2- car boxam de;
5-ani (ho- N- ( 5- EHBIEB RNAFBIFERT Frcadipgile CHFALS spryme;
3, 4- oxadi azol e- 2- car boxam de;
5- [ ( 3(8) onpphenyipmenARYA Requnenensoding thoVEHIIA enzgme and
yridin-3-yl)-1, 3, 4-oxadi azol e-2- carboxam de;
N- ( 5- €N) or o- 6- naﬂlphmthNA-sydiwce elicodidrgythg MR [ Brokdinlor o
phenyl ) am no] - |, 3, 4- oxadi azol e- 2- car boxam de;
Oth&- pRf@rdd- GOIﬁBfna’ﬁ@Ihsi incddudd pymbiiatioss W) a 5PXR4a1fﬂ%ﬂM| CAR
phenyl Aam noj 3, 4- oxadi azol e- 2-carboxam de;

TipHen) fa@torn@hwn@m PANA segpenes encodgng.ﬂg MDR1 protem and one or

R&ré loi’l Ct?‘gf%& ytrl%g ;Ep A- :?fu%teffl tEy % elhsgef ?n(g WOI‘ ﬁle UGTO-

clucfr.chl or ophenyl )am no] -1, 3, 4- oxadi azol e- 2-

car boxam de; :

Mdtho L a-Bataheh I YL di n-3-yl)-5-[(4-chloro
en())/ gm“rgﬁr-?ﬁg % gé}héhngezl%l - - car boxam de;

N-(5 chl or o- 6- nor phol i n- 4-yl pyri di n-3-yl ) -5-(2-napht hy

Aznondog- to 3, ﬂ}rﬂwacaspeml of- the nwedtivmathetde;is provided a method of

hl 6- ol yl idin-3
e

Anfe i RROIEE e a1 lsast ome phiger2 dryg-motsbelising spme, ?ﬂd t
teaytl quyer dnhlgnt-ra’thspd)ﬁerl protedn i adjnélﬂmhaﬁ:r 2elES)r whyRndwWe ,endogenous
N (,5- chloro6rmrpholln4ylé‘gyr|d|n3y|) 5-[ 3d|f%

sw&%ﬁl&rgmysaﬁmeasmg the aforgsaig Prpseine have besnps cb@ractlve the

Shelid comusising intiodzcing BNAS, enogdine said loman. Gyt otor
phazerlydnd-2 dﬁ],géknémbcﬁlisﬁig)énzgme)ah)l aﬁmglﬁhli@eﬁ 1©tein such that said
N-(5 chl or @- 6- nor phol i n-4-yl pyridin-3-yl)-5-(l-naphthy

humam expression produsty zerpgin-nctionah gwberg dee cell’s own endogenous

C L N- 4
E‘érfe‘s1r aLenfi/e;r:@grec? nrija]nﬁf"é gy%gg%%%g g% Ly one’ c?t]tg gg} gilse?a aspects of
ﬂxe[lﬁ%nﬁomﬂajymmanenyl Yam no]-N-{4-[cis- 2 6- di net hyl no
rphol i n-4-yl]phenyl }-1, 3, 4- oxadi azol e- 2- car boxami de;
N-[4-(4-acetyl -1, 4-diazepan-1-yl)phenyl]-5-[(2-fluorop
Resigrah! amerrd@]%emous npndERANageee WHOSE RrAiRiR aeditsts are analogous to

| -yl 5-1(35
Pl et ob ik 8BS naied DAL Bhydseale Sl s can
B [déné Hreterably! cithibr ‘b?lddlﬁi:ﬁ BaBetink- With Rﬁﬁf‘ﬂu}n‘aﬁ counterparts or by
[ (3,4-difluorophenyl)am no] -1,3, 4-oxadi azol e-

2-carboxam de; N-[4-(4-acetyl- 1, 4-diazepan-

1-yl) phenyl]-5-{[ 3- (benzyl oxy) phenyl ] am no}-1, 3, 4-
oxadi azol e- 2- car boxam de; N-[4-(4-acetyl -

1, 4-di azepan- 1-yl)phenyl]- i?él-naphthylan1no)

1, 3, 4- oxadi azol e- 2- car boxa

N-[4-(4-acetyl -1, 4-di azepan-I|-yl)phenyl]-5-[(2,4,5-tri
quorophenyI)anino]-I,3,4- oxadi azol e- 2- car boxam de;
N—[4-(4-acety|-|,4-diazepan | - yl)phenyl] 5 [(2 5 diflu
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car boxam de; N-[6-(4-acetyl pi perazin- 1-yl)pyridin-3
-yl ]1-5-{[3-(benzyl oxy) phenyl] am no}-1, 3, 4-

woadioeaol e- 2- car boxam de PCT/GB2005/004772

i N-[ 6- (4-acetyl pi perazin-1-yl)pyridin-3-yl]-5-[(3, 5-di

fl uorophenyl)am no] -1, 3, 4- oxadi azol e- 2- car boxani de;

N-[ 6- (4-acetyl pi pera2| n- 1-yl)pyridin-3-yl]-5-(

flankipst theb@angeney -or1 géhed clustatts awith mﬁegrﬂ@dxbcsnamaiﬂ subsequent

r?c{p6qg4 acetévié)razm 1él)drpyr|d|n -yl] -5-1(2,4,5

oxadi azol e- 2-car boxam de;

Repauding tecthe presersdnventin gapey ﬂmeagﬁ 1}1s@tep (itofthe brughrioynodel

Rge[alg? Fe%bé% Qﬁ?ﬁf{? ﬁte?lgg)%ﬁlt 1&%]% ﬁpﬁ)ﬁ aF‘e':re the endogenous equivalent
génd g &ﬁs@&hﬁﬁﬂbﬂ;ﬁ&dﬁﬁ This Bash©%&MneaR thatdhs context of the

car boxam de;
BPII!MIDGHS Qd‘etameﬂlmc]ameand thyt YeHedelity} ebtrdr(s2siftiati frbmahBite is

i F% S ReBblr e PR URSrpNR i st hadiyes sasigm.

azol e- 2- car boxam de;
ﬁp fa Ttherpere agegpige je ﬂe@zmﬁentwm therradgggnoss pqudvalensaephengdnes to

?@Fﬁ% aléecfgltsdff G %gor%;? nﬁcsa}%% %njedbeen annulled. “Annulled” is

 mfeaft( 8- ikude @ﬂélﬁihﬁ d28%188dn oﬂréﬁdeﬁné’ﬁ@gﬂl@ezéﬂ 8af the non-human

car boxam de;

mel’s £ndegsnpiy ﬁ@@rvdznmneyns)tphb}mo] e@r@s(szthmm prldant(s). A

dlaz - carbo
kﬁ ?%“?%lwaefe Ry TR B AR e Sinrpony e Spozemmsosapralany eone
b1 éfed @hd Isindulfmesady &7 st Zhe Fe%[éé%@ﬁ@ #%ie at the point at which it
N[ 4-(4- acetylpletgerazm 1-yl)rhenyl]
115511{ ally-qoanis ris bivethg Ipyeaess of hothoBgpus cocadtibamtibe- @escribed above.

f%lgf%&(n&mg g@? ﬂeﬁ]iloéjé’}qﬁ't horfl(’&?g)’ gHBR T sedgence. Gorphemsatan ta sites
@) te thrdet O3RBIRZANE fre ﬁ%é@ﬁgﬁa@qgéhce and these are used to direct
N-[4-(4- acetyl pi perazin

nRentiph pf the(desiBeddamzamdicnx ot géneyl ani no) - | , 3, 4- oxadi azol e

-2- carboxam de; N-[4-(4-acetyl pi per azin-

oty &xapipdalyin] the Tafd 3f MDR1) ther @0 ermbpE: Eﬁ?«]teml d%ferent animal
, 4- oxadi azol e- 2- car boxani de; et hyl 3

fngcies ha‘é%dgff%m MBERil nsotxp@w f}qdr@mffsploamraﬁle$ c".Ehek)mny$e) has two

s SO ol PO AR g (DRI g sue

ExpiSsioans taltubllyd eAcl O vl RZRnfad; MIGRPQX 3K Hfly dfu tioning drug
acet yl pi perazin-1-yl)phenyl|-5-[(3, 4- Pfuorogp
%@ﬁppfgﬁmfﬁbq two BFDR @reesi esshbupthe damboXMDBRIeand MDR3). When

A HREH R Mol Yo SRy bttt s

mnhw@labg@mumgéneaCﬁMﬂmrMEmb 1-yl) phenyl] - 5-

{[ 3- (benzyl oxy) phenyl ] am no} - , 4- oxadi azol e-
%n(&fl%xﬁﬁ@@l? %gn Iﬂ'{i ,Op%o('lﬁe@%?t b F3:'a ee 5963&’2D6 where there are nine
gdﬁesguﬁl tlm(r_j opdusey codesponding , B, 4nBXdde af@bKondt gene in humans.
car.boxani de;

Renlacement, o€ th piopes agnenclustyr yrithethy| unsn] genedis Selativély wimple
th&?&? ?%L:%\@gt@% [ %) er alélsus %ﬁ%%%r@lh@}fé I (ﬁf%%ﬂc[q’((‘)%as%‘?eeﬁ‘é‘?( yphen

l?ii’mse@ze%samﬁaep@ oF B By iexpmaley %?%xppme@ dgleions. This
Oy TS bt (A A BF e o it 81 DA Bk gp peyeret

in-3-yl}-1,3, 4- oxad| azol e- 2- car boxam de;

S-~-chl or opheny’\arri noJ- N- | 27

-N-Cnet hyl sul f onyOpi per azi n-1-yl Jpyridin-S-yll-12N-
oxadi azol e- 2- car boxam de;

5-[(2, 3-di fl uoi Ophenyl ) am no] - N-{6-[ 4- (et hyl sul fonyl)
pi perazin-I-yl]pyridin-3-yl}-



10

15

20

25

5-[(2, 4-di fl uoi Ophenyl ) am no] - N- (6-t hi onor pholin-4-ylp
yridin-3-yl)-1, 3, 4-oxadi azol e-2- car boxam de;

wW®G2(406A6489di f | uor opb. enyl ) am no] - N- ( 6- t hi onor phpdCT/GB400§1004772

pyridin-3-yl)-1I, 3, 4- oxadi azol e-2- car boxam de;

5-[ (3, 5-difluorophenyl)am no] - N-(6-thionorpholin-4-ylp
yridin-3-yl)-1, 3, 4-oxadi azol e-2- carboxam de; 5-(1
nidghkayeg)di Theahethod has been described in the following papers ( Li ZW, Stark

-f%/ lﬁﬁ’ Z %‘HIF\%(E% FQEIQ]?V[’T@(Q aﬁglﬁg}% gb)ﬁ/l pi/ r :Ud IV{/lelis%sn;ann)c Generation of
fﬂ g@%ﬁl 0X a?@?@? %Jf}ké‘()ﬁf gll%g‘%ﬁ@rnﬁ%‘t’élﬁ %eﬁe 18 RYUSA rbr% %cgmbmase

&dd?atétﬁﬁf&-ip}éb@@r@@}nﬂ‘i\hz{tﬁnhﬂ eRBBfoRdtéM c4HYPRY Nl Alcad-S6i U S
4- oxadi azol e- 2- car boxam de;

pﬁ (@96 rfuarﬂdn?ﬁ{m 4153624 @matlmwg Biiop-Nat] Azadi Sei Ur $ fA 1896 Oct

gg ]b? Qé/lt) Zﬁpgig ﬁ‘{l@ |1rb ﬁgﬁ%“\}@ (liI%y %& I\Ckgsccek()io():%romosomal deletions
ilducEd Hith QBIERADY édtord ity nfde! Nﬁt Gerdet- 200D Tan;24(1):92-5).

1, 3, 4- oxadi azol e-2- car boxam de;

@ré/(ogﬁ ?E?%Hﬁ%%%ﬂgg 2@'157 ?l'a ] artE 'n?:i;pd'lgj@é bdba%o YAM théhuman

ENmseaneszawh aithioe)) dserfliedt ihi QuIDE RN MModre £ |Swttendl NG &arhart
3, 4- oxadi azol e- 2- car boxamni de;

g%{ [Ascy(eolgﬁzvp@;gpm“ghyyqem for the targeted integration of circular yeast

%H@%hoxagﬁa 3111%”‘?@8 el Xl‘laJFnyéc}gﬁ{lr ' %L” “RumYMol Genet. 2000 Jul

R2P(B){1[748-51hi onor phol i n- 4-yl pyri di n-3-yl)amn no] car bon

yl }-1, 3, 4-oxadi azol - 2- yl ) am no] benzoat e;

?réﬂér%blfy' u;er ABREHYEY 3P SethidNadifal ‘Hﬁﬁ{aﬂfgé’& Ity #-dHhPYahdporter
in-3-yry-1,3 54-oxadi azol e-2- car boxam

Brqt¢is by-tte ﬂilithcrtmpmhsgld)s)ed ifknadk-inRtapproath, asshdwn in the schematic

Ee%r%s%&éﬁ%agy accgmgag’ymg Hg{lre:sL ’132 ﬁnc? yadi azol e- 2-
5- [ (3- et hyl phenyl ) am no] - N- (6-t hi omor phol i n-4-yl pyrid
prfga’?]y) the mprghyRairansgenic aningad rof dhey pregent invention is humanised

R Q?@Wﬂ%‘%ﬁﬁ%@%%%%m&%%t%ﬁf éﬁgom%matyon

3 chl o e am n 6 4- et hyl p| erazin-
?B{f TRyt §li"§‘$ﬂa“ 1S S&r%ﬁj%qséﬁ 1%1 32001{9‘81?"6@)%’31 IH%COHSWCt
[(2 rret hoxyphen%/l ) am no] - N-[ 6- (4- net hyl pi perazin-1-y
Pseﬁ‘;ra i A theydape pi @ tnsgspigdinimal @cpzesamgﬁbq Aninde PXR gene the

I 4-
P Romatd THgRONIE T ALGOLERLLS. (A5 TEL B! BLBFl
&@ﬂtdgbé&iyf\h{tzﬁni ﬂrel’@ipﬁﬁﬁlcé’ R AHbE dplik )v@ﬂiﬂtéj hid- o'i)s&lv]:d land is
3, 4- oxadi azol e- 2- car boxam de;

sorvegiehilDhegstednyithianthe digand-pinding- damdiyl Pho erefaried hunyds PXR

g"vqf‘f%ceq}lf%{o&%ﬁ%‘ﬁ P?Q’%X%‘Q K@f‘glszl gﬁté? Eérfaﬂﬁ?lﬁg?oé}lfp?ps of intron

4; edoh BYdnldGhitor3s add fie kDN A fPeR6hPE9! €- 2- car boxani de;
5- [ (4- met hyl phenyl ) am no]

ItNi/gﬁaé %Qg%&ﬂyeld%ﬁteél%hﬁgé si:h):@éfdcﬂl 'y l§etw¥érl these exons, which

Iazol e car
ﬁnél(t 2cCouit forumopienith Hthatd]gand-binding ca a01t will be covered by
[ 6- (4- et hyl pi perazin- 1-yl)pyridin- ﬁ, , 4-
ﬁs@éenmrsezfzh%memwa@on 5-[(2-chl or ophenyl )am no]
-N-[ 6- (4- et hyl pi perazin- 1-yl)pyridin-3 -yl]
-1, 3, 4- oxadi azol e- 2- car boxam de;
5- [(4 chl orophenyl ) am no] -N-[6-(4-nethyl pi perazin-
1- yI Ypyridin-3 -yl] -1, 3, 4-oxadi azol e-2- carboxam de;
N-[ 6- (4- net hyl pi perazi n-
1-yl) pyridin-3-yl]-5-(2-napht hyl am no) -
1, 3, 4- oxadi azol e-2- car boxarﬂgde
N-[ - (4- nmet hyl pi perazi n-
1-yl)pyridin-3-yl]-5-(pyridin-2-ylam no)-
1, 3, 4- oxadi azol e- 2- car boxam de;
5 [ 3

( rret hoxyphenyl )am no] - N[ 6- (4- et hyl pi per azi n-
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yl } car bonyl ) am no] phenyl } pi per azi ne- | - car boxyl at e;
benzyl

wWaA2406/04195- [ (2- f | uor ophenyl ) ami no] -1, 3, 4- oxadi BZDIGB2005/004772

-yl }carbonyl ) am no] pyri di n-2- yl } pi perazi ne-

1-carboxyl ate; ethyl 4-{5-[({5-[(2-fluorophenyl)an no]

-1, 3, 4- oxadi azol - 2-yl }carbonyl)am no] pyri di n- 2-

\Argferapby, dm AR cbnﬁtamd:h ;wtyinalﬂ&; 1n]:cr|0n—exon rs]tructilre between elxons 2 and
N[ 4- (butylthi en 5 2 uor ophen am no 3

A- E);rg:gq g@én@ggo@i}f Bgﬁlg]pn c‘@gl[ ete genomrcp strucytur)e w1th1n] the' targeting

eLt{,??{dZy%ggggn\r@rf] o% S hg\% fa‘ﬁ?{i qﬁ’human%MR' 3,4-thia
ktﬁéfp(r%{é © ?‘?erslﬁfﬁ?tﬁﬁ %%%ﬁv?] 5-[ (2-fl uor ophenyl ) a

m no] -1, 3, 4- oxadi azol e-2- car boxani de,
Np pae @lﬁbq&@qﬁgpﬁg‘qe igvesntign the transgenic animals are produced de novo so

B o a5 B4 SR A9 gt KBDSBods yabt o exame
Rrd/lo2-thédige® MaRkvh )oamarg@]ﬁa@n{eﬂts(@ mhcdoozb QX Qevdrdl Iﬁégabase)

ydro-2H1, 3, 4-t hi adi azi n- 5- phenyl |
@reg,aqtu@,;@gcﬂ_agayeega]c ;ﬁqygr@gnn mu:ndwrth a 200-kb amyloid precursor

Mo S CSUIBS  bi C RE A BBl i

efdbdydniee iy COlOPRIe Mt LAcad Sci U S A. 1996 Jun 11; ;93(12): 6158-62.
am no} - 1, 3, 4- oxadi azol e- 2- car boxami de;

Hreagush itieBeg¢ Notl[ Aondedi 8% §phdA96 Vil 5y9P(21):32@5DaaklinaSuoH et al

b
A ef??s"%f‘?fé&s}f@ﬁ&ﬁﬁbﬂ% indnpetoivith ratrovigsl ygrteroin midp Nek Genet.
booy |Jﬁrﬁm(mpb@5peafnﬂddvﬁ@e cFé?‘foQ%é’dlﬁE@ flnéélﬁfons of lar, ¢ agments are
1- benzylplperl yl) - ['uor ophenyl’)
aghigyed- &S)«hﬂﬂ&hﬁdlln -@llcardhoé(a:m HB(, rebbraBinatich kl};sthm) for the targeted
1H
{‘ttéfl%rg%mbszﬁm{ %arassaszt(ﬂriﬂa%l ArompgRatyiro embreyic steg gells. Hum

W%&%ﬁ?gg@;@@@% %(rjﬂﬁg 51yI) 5-{[ 2-(2- oxo0-1, 3-oxazol i

oxa gt%lgrlo%ﬁggﬁ ellggtgl% gév;en%?rhy}fe transgenic non-human animal of the

HrdsédtS-ihlehtibh Uey @0oodd) &Y N@bssinks. 3For  example, the animal of
4- oxadi azol - 21g¥1 car bonyl’) am no] pi peri di ne- '1-
S/I e

%@BM@QW@S e ferdgsed -Wifht those Homygeaid emiyidjyptimhfiaye been

edbabign 2 A R S Kand dnctode e magientiansyriteggect t
Iiaﬁas@:JZ @B Hh M Ain @nzyﬂiesgarﬂi‘ ?qraﬁﬁ%rfe? Ei’dtélrrqgreﬂﬂ&ytrénsgemc

am no) pi peri di ne- "1- carboxyl a tert
&ﬁiﬁl(lpﬁtl{e(@nfhuumcqnh"eaiyl )yami no] - 1, 3, 4- oxadl azol - 2-
yl } carbonyl ) am no] pi peri di ne-1 - carboxylate and

I (d fiotrer mﬁhhudnﬁéntdbfl iHe yivenBed (th fttan@fedic non-human animal is

rhenyld) am no] -1, 3, 4- oxadi azol e- 2- car boxam de; and/ or
REAdyGed de novo'so as to include all of the aforementroned features, by the methods

gé?érgm[]ﬁérfzﬁi[cqo?seé 5-trifluorophenyl)amino]-1,3,4-oxadia

it:‘i'?@’ e[ba?p%e %a?géq tﬂ‘oés @%?l' lﬂ%é‘l}é I "éi#llwgﬁ}n4lpﬁésgr:§;5§>tafagtlally

ﬁﬂdler%hé’écﬁl%fmﬁﬂﬁ Relpyridin- 2-

yl } pi peridin-4-yl)acetic acid; nethyl
(trans 4-{4- [({5 [ (4- ethylphenyl)an1no]-|,3,4-oxadiazo
| -2- yl}carbonyl)am no] phenyl} cycl ohexyl)acet at e;
met hyl (trans-4- {4-[({5-[(4-nethoxyphenyl)am no] -
1, 3, 4- oxadi azol - 2-
yl }car bonyl ) am no] phenyl } cycl ohexyl ) acet at e; net hyl
[trans-4-(4-{[(5-{[3-(trifluoronethyl)phenyl]amno}-I,
3, 4- oxadi azol - 2-
yI)carbonyI]an1no}phenyl)cyc%ohexyl]acetate nmet hyl
(
I

trans-4-{4-[({5-[(3-cyanophenyl)ami no] -1, 3, 4- oxadi azo
-2- yl }carbonyl ) am no] phenyl }cyclohexyl)acetate;
rrethyl (trans 4- {4 [({5 [(2 erTyI phenyl)am noj - |
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met hyl (trans-4-{4-[({5-[(4-anilinophenyl)am no]-I
, 3, 4- oxadi azol - 2- yl} carbonyl)am no] phenyl

wQ eopeloofiexyl ) acet ate; nethyl [trans-4-(4- {[(5PCT/GB2005/004772

-{[ 4- (phenyl sul fonyl ) phenyl] am no}-1, 3, 4- oxadi azol - 2-
yl ) car bonyl ] am no} phenyl ) cycl ohexyl ] acet at e; net hyl
[trans-4-(4-{ [(5-{ [2-(phenyl sul fonyl)phenyl]am no}-

M dei adl azol - 2-
PHOR ] am no} phenyl ) cycl ohexyl ] acet at e; net hyl
ans4 (5- {[4-(ethylsu] fonyl)phenyl]
ﬁ%t?g%uglm ﬂgﬁasea B%Velzﬂorypl)omes aﬁ%%lgmemransgemc animal that

R B A AT Eh s Bofostonsor ey of ames on

yihet aeinshiytio eothpuuhpé enyl dogytaintihestiinhBedl byt inktidéing into a non-
iltrans 4- {4 [Z({S [ (4- met hoxyphenyl ) am no]
yman Anglaldeell @ne or more human DNA’ sequences comprising coding and

A e R BTN FAFARETEY i flrop iotep of one o

tofe PraeingZ&poribly FCRIRAME1BHli e &laﬂb@ﬂ%h)&x&leﬂ@ﬁwhﬂugs or
acetl c acid; (trans-4-{4-[({5- &(3 cyanophenyl ) am no]
other mm@@ﬁlcag@np@mds where the said non-human animal cell has undergone

iﬂsl%éﬁ L %?&g%%?s?%{n%% Qr\éf%%f% Iﬁg{ﬂex %%% Irf:ctlgrcl:s ate analogous to
tHosd ,ehcOde@dbR Y irdrodyibedC ﬁﬁlﬁﬁﬂﬁjﬂlﬂr@&lﬁ]&n&s‘ &BYthat the non-human
}cycl ohexyl )acetic acid; (trans-

emiaé {@11[ can ibsopsadpys shemye) awstnm] for1 detertnimicey ifteez aietabolism,
HispERHOS B 4bRen o RGN e ROF sS03ited, Sompaifadagn & homologous

hadhas cdit. oxadi azol - 2-
yl') carbonyl ] am no} phenyl )CyC| ohexyl ] acet | c aci d;

ftt fs sible E#corhfn%istb[ t&%lﬁ%l@ o S/ F v nﬁ%rscﬂ]mhﬁ nﬁ'} Ipartlcular transgenic

oxé I'azo car
;ya;yeﬁh oh 8wy b pheiméhoaahal;is worthy of 1nvest1gat10n For exam le, CYP3A4
(trans-4-{4- [(iS [ (4-isopropyl phenyl)am no] - | - oxad
g@mxpzesswn}l% sumyva)rﬁm: noTh ke Ay Hindes petwshe n}dl‘)lduds,la@d in any

2=(trifl th h
0o 6905, ASOAE U A TR PN s
Hizheedichs, Q))ﬂﬁhl@l’@%ﬁﬁol‘taﬁﬁﬁﬂlh&to%hgbﬂﬁ}t mexPpodé tb ddugs toxins, food
-{[4- (tr| f I uor omet hyl ) phenyl ] am no

produgs mng@plag@‘moznnental variables. The system is an adaptlve response

HSREBE P P SN S BN o A B e Sk e, Any

otheP XAl AEhatdn WOhmabbowxitéﬁm TRIPRRAN that it is not generally
}cycl ohexyl )acetic acid

pppTapriate,- (rna{xy (t8st{ §yStefr, r inetelip rtontesth they pffbengf b partiodar drug

}%Wgﬁ??‘ﬁ O‘f’y% I azg‘?’ﬂz ngﬁjé‘%f@&‘gcf%e ?ﬂtéﬁ’é the (djug ppyst ideally be

Hsgss@@ %1’( Bﬂgﬁ@‘?ﬁ@&i‘ R?%l)s%ﬁ ébd atalP?vr@YP3A4 levels so that response is

4- oxadi azol ) car bony am no
}eple;é my lbptya Ih[gheanjllld lo&cEﬁO: emdrotiment. Of course systems according to
trans 4- {4 et hyl pheny] ) am no] 4- oxadi azo
62191‘1‘3? | B%néﬁe) %éﬁfﬂlél] PREieT SR %IS Wé%‘}qt)fﬁﬂ%‘tt ithe zeal ituation
f(hhan,?w%o(4 {[(5-{[ 3-(am nocar bonyl ) phenyl ] am no}-1|, 3,
4- oxadi azol - 2- yl)carbonyl ] am no} phenyl ) cy

RHSEE é‘%&ées@ﬁ%é?cﬁw I IGRERAIG potein artich plays g sole in he

| I
e e A T R D

ofi schizpphseatd),aansl Lszhus of significant importance. Pharmaceutical companies
yl ) car bonyl ] am no} phenyl ) cycl ohexyl ] aceti c aci d;

(trans-4- {4-[({5-[ (3-phenoxyphenyl)amn no]

-1, 3, 4- oxadi azol -2- yl }car bg;(yl ) am no] phenyl }

yclohexyl)acetlc acid; [tr 4-(4- {[(5-

[ 2- (benzyl oxy) phenyl Jam no }-1, 3, 4- oxadi azol - 2-

| ) car bonyl ] am no} phenyl ) cycl ohexyl ] aceti ¢ aci d;

tr

Cc
{
[y ans-4-(4- {[(5 -{[3-(benzoyl am no) phenyl ] am no
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N-[(trans-4-{4-[({5-[(2-fluorophenyl)amno]-I, 3, 4- oxad
i azol -2- yl }carbonyl)am no] phenyl }cycl ohexyl)acetyl]

W0 20060641yt al ani ne; 1-[(trans-4- PCT/GB2005/004772

{4-1({5-[(2-fluorophenyl)am no] -1, 3, 4- oxadi azol - 2-

yl }car bonyl ) am no] phenyl } cycl ohexyl ) acetyl ] -L-proline;

1-[(trans-4- {4-[({5-[(2-fluorophenyl)am no]- 1,3

afe cehaadard 20| bagk aydr}lg alidy omyﬂe}ﬂﬂshm]] PNENSH2D6 and therefore need to
cycl ohexyl ) acet, -D-proli

fRy-3s- S[OP{I ragesy lfﬁwﬁeV?IQPmP%‘P%‘HWeWB) whether) o1 ngg ighas a
m(ﬁo il lﬁlyam nc§'] E%eny PV Ia%ﬁ%eo%y stuee pfividuglsy agd, in fact

lexpresdiom; a‘tﬁ@ﬁthﬁ( laround 6% of Caucasian individuals. It would be of immense
gtrans4{5 c{ 2,4,5-trifluorophenyl)amno]-I,3
gnefit4e ibg abile @.stu y the metabolism of drugs, particularly of anti- depressants

B R BB B g, Cr BTy ) b o -1 3,

e banipess e ooy cetsinessisity dsstingiie g pesfouned anpicl.as the
bR oo bhi> ke delerlbedl” Q8! 'de) BRERNE] BEfs to the

- oxa
mmﬁbmm!tﬁy)l 1):0@1§,| éihexyd $inglegiehes 61Ca dnultlple genes and preferably as
(trans-4-{4-[ [t)eS et hynyI phe )am nol] -1, 3, 4- oxadi a
shistes. of | gepay, b‘@ﬁX/ afALsed] toh 16} ch’@helﬁwl)‘ dgeerder to test for

gSfeﬂtl?lw 5%91} genQC effé&% (?fzm{e{aﬁol fed A Q'Eltsmeg}gaﬂe rRérslnal levels, the

yifpaaofeuct hrmbohied meipht dat el ehdsmy. Tl@ﬁiaﬂ&das%éies difference in
{trans- 4‘&6 [ 5- (bi phenyl 2-ylam no) -1, 3, 4- oxadi azol -
Ay P

Earcgno enif qmpeHnds pptieeay rodeniscanshoay rgsubide themaisi ﬁi@m the

4- 4-tert- but o en l,, 3. 4-.
azoI r%?{s 11{% eF%%Hy?fe amnd] ph %?PK{HG%%E@WI?% g‘fl Other
dﬁfeﬁ*ences in pharmacokinetics and distribution. The ab111ty to increase gene levels

(trans-4-{4-[({5-[(4- phenoxyphenﬁ ) am no] 3, 4-oxadi a
#pentire clpstessis Hongitand as 1 odtaink dreyu $tm}e bmlasjaditlb)eamn itlge different

f&i}%ﬁ)mans‘é\ﬁyh}?%ei"%(@ﬂ&ééﬁg “azol - % 4ylt)“cgfglonyl ]

phenyl)c cl ohexyl]acet| ¢ acid; (trans-4- {t -1 ({5
%F % ?éﬁﬂi’%@}a}’ 3lsa be. espleites, & imvestigate disease. An

xrékérﬁa@g ?éiﬂ%)b( &Wg}, ﬁggt%gl}ggyeg k&ﬁs&g&% ecitaixfed%%/' £polymorphism

anitrRoYET] 314008 dtlpHeadd dr doil etstutisi. JAccording to the invention, a
am no} phe (él )cycl ohexyl] acetic acid ; (trans-4-

franseepis meds] agim ﬁt@ﬁh’é‘iﬁ’ypc)f&tmthﬁ) alymomhisnargerrfpiaing gepe in order
| oh | t d;
1 S B R LB S Y d o] o1 9. 4 oxadi
éé:fxg%mgy %a}Ee ofﬁyt{mgraggpgcg] gth ,Slnyjnt, 1Co|not eeir( 13 %Eo%&cied a host cell
ﬁﬁﬁsﬁ@c‘ie(ﬂ whth L(n{uél'eu 2 rc% nyﬁ?)”aéc%?%ﬁg]to asng (ﬁleom%ﬁé'gvlous

} carbonyl ) am no] phe cyc cetic ac
Ewpeaﬁsseﬂ tHed mv{e{ﬁ@(i} { [ Bae( delf ltyper mptetiexalylypdehyihn aori mom-human
1, 3,4- oxadl
i}]a}%@%mg} tﬁ%@}ym%w gfophar sRissal nlavteysast erchagterial origin.
[trans-4-(4- %1 [ 3- (et hoxymet hyl ) phenyl ] am no} -1, 3,
Aceorditigds @ yep rther aspect of the invention, there is provided a transgemc non-

) b cl oh | 1 d
TR —
@H&oﬂ@& by Ihe3atigE adi %Eﬁtru@t(s) accordmg to any one of the é)revmus aspects
yl ) carbonyl ] am no} phenyl ) cycl ohexyl ] acetic aci

of thenigvention. Thé¢ Srapggenicyaninohlas irgfhebis 3 amiung]bekaBe 41 ermently
di azol - 2- yl }carbonyl )am no] phenyl } cycl ohexyl ) acetic

aci d; nethyl

{trans-4-[4-({[5-(pyrimdin-4ylamno)-1, 3, 4- oxadi azol

-2- yl]carbonyl} am no)phen cycl ohexyl } acetate;

met hyl (trans-4- {4-[({ 5-[(] -nethyl-

1H pyrazol - 3-yl )am no] - 1,3 , 4-oxadi azol - 2-

yl }car bonyl ) am no] phenyl }cycl ohexyl)acetate ; nethyl
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trans-4-[4-({[5-({2-[ (et hyl sul f onyl ) oxy] phenyl } am no)
-1, 3, 4- oxadi azol - 2- yljcarbonyl}

wa@pionoy4benyl ] cycl ohexanecar boxyli ¢ aci d; PCT/GB2005/004772

trans-4-[4-({[5-({3-[ (nmethyl sul fonyl ) oxy] phenyl } am no)
-1, 3, 4- oxadi azol - 2- yl]carbonyl } am no) phenyl ]
cycl ohexanecar boxyl i ¢ aci d;

tav aitebledtebindl9dyh bl Araly (becddoyhes whdnomyligrospekieh ey Ik aipRMnother
|, 3,4-oxadi azol - 2-

godenh len mtanas:s )05 Hesingacie] orRnetics SRaciRs,&pch e sbbi; pig, or a
v o5 Tping or.am yagules, sposie P o) se oying, 4  non-
Y@@

ZIQin adimal species.
yl } car bonyl ) am no] phenoxy} cycl ohexanecar boxyl at e;

i @Hl%bdm{eﬂts[ dfltRe idvenflor rditidd t4AhO BREMBALVATE AU anbgeidndt cell

xadi azol
wt }admmbgan;d Darhundp henek gdmprsing ¢heauveadramcldic aciddodstruct as

t hyl . . .
g?t?va%bm desgriped, the (oslls o1, Benshwasy 1animsl Hapy |beasubigsieddton further

@Ilan eflégl% ?12 ﬁ;@ﬂ%}/ k})faﬁr{égéﬂ%?ﬁ q¥ gt }ﬁ%loﬁgﬁtﬁﬁ) SAGE Bﬁlﬁonal gene or

gd:ne& of pooteiai-anzoding nuylleiocwd)mquéﬁoamr @@d@hee%y fThe transgenesis may
cycl ohexyl )acet ate; O¥
%’F riEaRgient oy stap %01'401@1. |au%ﬂllo%érﬁ¢11)1m 48] episomal egRigssion

g{%ﬁﬁﬂlm 2 cotf! (}rcflégpﬂ}{é )oqurgi%]rMb%n(yfl e} &Xﬁsggmgxr}f) 2hu%1eatn‘r’la{n(:1"1’nal by

@to"rﬁb&aﬂ ndiérofrj¢dbioh( Zhrbugh frédoptaRIRAY Vs RO Inoh-edabydX@ stem
di azol - 2- y| }carbonyl ) am no] E)lhenyl }cycl ohexyl ) acet at e;
@&«,9@115 random transgenesis in non-human embryomc stems (ES) cells or by

R S I i I O

sabdy cloning procedure.
(trans-4-{4-[1({5-[(2, 3- dlfluorophenyl)anlno] |, 3, 4-oxa

‘}Fl{[:eslgrfﬂg r(})g }(){/ I ')a%gg;% g?feﬁégeﬁﬁ'@ep 19} BYLRYd, or a transgenic non-human animal,

it whith-the {n@ﬂ{o@{cﬁn{p@ﬁemﬁmtaﬂt bt stabsle miaﬁﬁyd:tioahmﬂwdelﬂ ord, ¢l line,
oxadi azol - 2- yl }car bonyl ).am no] phenyl

}ewg'fsgﬁ)e Q§, Py ap@éspg{aé CXPREBHYN SYNG 8- a49<{1]4 of gl -ljneg or pronuclear

, nfh}‘ olﬁg am nié%ﬁﬂ{%%sclggﬁsgﬂeglﬁnggf% 1 lﬁ'le ort‘tﬁ/ tfansfectlon

bf vaamﬂ -lihe] Which [rhay 63-diffdrBitialed@dvio nyffdrerrfaielwlopfdaﬁeav beways
am no) -1, 3, 4- oxadi azol 2-yl ] carbonyl
?%‘i;'}"’l}‘i F}Sct‘?chedﬁé@( yq; %r nuq-}gqrﬁ sfer wherein expression

{)f 51??&(11601;3? nl(lé]%g éc{cis se[qgl 1@6 c%gétqut%)tqs useH‘% rlegrtl ?orxégngttéctlon
ex adheMdsis?mydcherdahenyith ane pryivns Aypdcayst Bbexyentiss etdmples

; t hyl t
{rwlq%g{@)é[quse;q%tgg}eon@rw pedomingrigsiytandents] antibidtics added to the
glgl (‘;’ﬁﬁ al%leg u%ace t %%ﬁg} fof'" bgfnl){ée) %QE)IH}OIJIH hres J[aiwe marker conferring

ohexy
tdsistumse fo G418. (Hubthbt 3xd‘rﬂ1pl@sf APHIeB Ykteaid@ding nikleic acid sequences
4- oxadi azol - 2- yl }carbonyl ) am no] phenyl
ey @tedyfec)omglgn@ttary segiiadice and which will hybridise with, or a component

g)g @1 019(%0 gz%ﬁé Se&éﬁn}% ldlﬁg%%;g{cgﬂgﬁ ﬁqpﬁlé%ﬂevmus aspects of the

HEAAHAT @Xﬂﬂnbﬁﬁ fd Aelude Southern blot anal
(trans-4 [ ({5- [(2 4- gl PPugﬁnopﬁear{lfl ngn%ntfel?bIOt ana1§518 and

dCRzol - 2- yl}carbonyl)an1no]phenyl}cyclohexyl)acetlc
aci d;
(trans-4-{4-[({5-[(2, 6-di fl uorophenyl)am no] -1, 3, 4- oxa
di azol - 2- yl }carbonyl ) am no] phenyl } cycl ohexyl ) acetic
aci d;
(trans-4-{4-[({5-[(2,5-dif|u%%ophenyl)anino]-l,3,4-oxa
di azol - 2- yl }carbonyl )am no] phenyl } cycl ohexyl ) acetic
aci d;
(trans-4-{4-[({5-[(2, 3-di fluorophenyl)anino]-I, 3, 4-oxa
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{4 -[({5-[(2-fluororhenyl)am no]
-1, 3, 4- oxadi azol - 2-yl } car bonyl ) am no] bi phenyl -3 - yl}

wa@ewbietiari d; [ (1 PCT/GB2005/004772

,4-trans-)-4"-[({5-[(2-fl uorophenyl)am noj -
1, 3, 4- oxadi azol - 2-yl } carbonyl )am no] - 1,1'-
bi (cycohexyl)-4-yl]acetic acid;
NonZhyni4rbarfima] élellobrftfamegamesryhx)mm atiinals, [Boduced dgitkkzmkthod of
Zm%g%carbonyl)anlno] 2, 3-di hydro
‘}aﬁrb?ﬁﬁ% p%mgéplos,ystems for deterrmmng the metabolism of drugs

(ol ;(sr{ogl&fcsqo@gh@s}qcar heay! ) am nol

oxadi azo ) am no] phenyl

I .
?%%fqﬁ%i R 2 BrC 67 ish bt cof ey invention, there,ds rayided use of a
Hah§RhROMY Jn)apms&%%eyo@fb%ny ldeti PREBEIIREE hS hefidbdiore described
(3 {4-1({5-1(3, 4-di fl uor ophenyl )am no
that Bave beeadnadaﬁéd ®-coy1ta}m: audoexpyd:s)s N Achpddemgy4t}least one functional

Cl ohe aC %01;?%:‘5 § érﬁ)z)hag {l4drg1é{n?etabo?lsélgdejn];gfn%g,ra?t least
xshé ﬁ&s%o{% F@g@d@g&;@é&%ﬁy GhRABAY bh &6l than§frir protein so as
|t<h mv;ebt)@ln rRejobiatis, rﬂetab((ﬂrknazﬂtoxi’elty in said a transgenlc animal, tissues

%/gfa {c?]?sg)c/llf:%‘gemdf ]Fq%]‘)ggr%lé} c%‘ﬂl orgggﬁtl)é%%o?cﬁ?rtwltﬁ)n? %If the introduced
tbman SrAERILRAs n%eta%hléﬁ%ﬁmwsmgﬁl BF G388 HoBS D& RbSunds.

aci d;

3-{3-[({5-[(3,4-di fl uorophenyl)am no] -1, 3, 4- oxadi azol -

Theysystear hxﬁn@lb)mmeno]lmamponyal}ob\@n ﬁmaﬁoﬂ(ﬁnd regulation of human
-dj fl uoy ophenyl ) am no]

nf{cgmﬁéx%& gg ;xgxp@;oﬁg metabelism, shspoyikian @gﬂl (ORAY to be studied in any
,}15_ :o?f&gf(l) ?yg)%g R mti}%f&ﬁlcé %%s%ﬁlﬁe%%ﬂi adi( lé(?d Ha% barrier, liver, kidney

oxa 1'azo
j/ﬂ&eiaglmmnj«halamsnebbeallzdéri}veaﬂ(érgfﬂuﬁanecar boxylic acid;
5-{4-[({5-[(3, 4-difluorophenyl)am no] _
gg;ie ?y@teﬁ‘?( BHitRe Blesént MhvemfPANRY! BATPHRUPRE kY RERERNY fuman

me{cdﬁopsma dispdsilion anitoricify or catirtyimpuoy effediey la] dagnivl 3n- Snimal

g{g@@en&@gﬁﬁé Lumamsed metabolic pathways in a non-human
@’faﬁi@d&ﬁrﬁ@ﬁﬁeﬂ‘l&@éﬁ@@ﬁfﬁwh%&%ﬁln?zﬁexyl I phenyl}-5-[ (2-

uor ophenyl ) am no - oxadi azol e- 2- car boxani de;
uor ophenyl )am no]. -N-
?fk%%tf’gpyl sul fonyl ) phenyl ]
-1, 3, 4- oxadi azol e- 2- car boxani de; nethyl 4'-
{ms ;(rés[ed’e (Arenii@t ylspj pdraatagsously provides non-human animal cells and

henyl ] am no}carbonyl)- 1, 3, 4- oxadi azol - 2-
M%qﬁ]ﬁ n1@a]édpmcg,qag§1% introduced reporter genes so that such

Beilto:{ £ %ﬁﬂgﬁtcﬁh B 91@5 fd &‘eté "1113 Hﬂi%l&’lolls gf {)a(tﬁwgﬁl §¥ ﬁeéﬁghsm of

uor o-5 r oxyp am no
drigs 4)r0c)¢hx€i'l ﬁah@brbtla (E)ﬁfpbﬁﬂcwmﬂ@ hugtafydell by convenient assay of the
(5-{[5 %{[4 (4-acetyl pi perazin-

Ef%?lﬂlyfﬁlﬁ’ FSPOTISNBeRE FERICBOIY| ) - 1, 3, 4- oxadi azol - 2-

yl Jam no }-2-chl oro-4-fl uorophenoxy) acet at e; net hyl

3Vhefr¢ Bepoftprigends havetbebpimpermzated inlngn-hyrhengtiinaheetloor transgenic

C & g%gﬁ lﬁ%!’@ﬁéq psrgé%%ﬁ di Z o _hézi o¥]}]16 invention (see below), the cells or
§nm{a[1s503ﬁ1{ﬂe4us€& t@&&&ﬁ‘dl F?P?ﬁbff og s an also (ﬁiv_'ezipdications of the

1-yl') phenyl ] am no} car oxa l'az
yk@armmha}ﬂsmphmhmeta@ohﬂn befxdtupe oottty xenobiotic compounds in an
2-({4-1({5-[(2-fl uorophenyl )am no] -1 , 3, 4-oxadi azol - 2-

yl'} carbonyl)am no] phenyl} sul fonyl)-2-nethylrropanoic

aci d;

(trans-4-{4-[ ({5-[(3-net hyl i:)é3oxazol -5-yl)am no] -1, 3, 4-
oxadi azol - 2- yl } carbonyl ) am no] phenyl

}cycl ohexyl ) acetic acid;
{trans-4-[4-({[5-(!,3,4-thiadiazol -2-ylam no)-1, 3, 4-ox
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yl'} carbonyl)am no] phenyl} cycl ohexyl)acetic aci d;
[trans-4-(4- {[(5- {[4-fluoro-3

W0 ¢gaosiobé41omr onet hyl ) phenyl ] ami no }-1, 3, 4- oxadi BZDGB2005/004772

yl ) carbonyl ] am no} phenyl)cycl ohexyl] acetic acid;
[trans-4-(4-{[(5-{[3-fluoro-5-(t

pf | uor onet hyl ) phenyl ] am no} -1, 3, 4- oxadi azol - 2-

Ybinokrgoos hiinatriceld by hesayingexptestiex pf leaeportergehél DNA sequence.

-4-{4- 5-[(2-methyl -1, . = . i
fr%é el o %}llal[ffﬁfcae[aiAO)%Sﬁ%}Q give indicasions phths|extent of metabolism

1 | cethc. i
DR A L ESHE R EURCBI AL dgon o
Teporidt g exPression within any particular tissue allows the extent of induction of
yl } car bonyl ) am no] phenyl } cycl ohexyl ) aceti c aci d,
eenaerression-tp be mqnitgredyin respanse|to 8 perisaly dyugdompound.3, 4
- oxadi azol - 2-
Yickamlingioyd fuatiienaspptenfyhd iny edtwinehgre )iapeivided aciothi-human animal,

iltisr%n%%u%ég%%{ t_i_g{e%r%fnclj;llcgriogr_a%hg laup%&gtl?e? rllan«)eda tTérPsgl]‘iptionally to
[N} I [ yl } cycl ohexyl ) acetic aci d;
%t r anétt%@)((f)ee%ﬁfg%d%&&net hoxy- 3 ‘

-(trifluoronethyl)phenyl] am no }-1, 3, 4-oxadi azol - 2-

yl ) cal®ony la]traas¢riptiopHadign; yud/cl ohexyl ] acetic aci d;
(trans-4-{4-[({5-[(4-chl oro-3-cyanophenyl)am no] -1, 3, 4

- oxadi.azol - 2 }carbonyl 1 no] phen )
yeycl (Sﬁ)éxyla) gcl%‘l%i éée geric ;er%?(??gﬁsé ZPI?I%SQ{-H drug-metabolising enzyme;
{4-[ ({5-[ (4néltoro-3 -net hoxyphenyl)ani no]

-1, 3, 4- oxadi azol -2- yl} carbonyl)am no] phenyl }

cycl ohexyl)acetic acid; [trans-4-(4- .

{i( -?{né- met RO - 359penCe £ nGediBae? MPRiHRcHyeTRstshobping enzyme;
-1, 3, 4- oxadj | - 2-

yl ) car bonqui"am no} phenyl ) cycl ohexyl ] aceti c aci d;

(trans-4- {4-[({5-[(4-chloro-3 -fluorophenyl)am no]

- 1, 3, 4~voxadiDMEAlseQuengé prcadingraydrhg iamspoptheprptein.

cycl ohexyl )acetic acid;

&ﬁéﬁ&ﬁ?’; ﬁﬁ %65%540 Cﬁgli? ggéf)lt lz’ltrjlg)’og phase 1 and/or phase 2 drug-

Yﬁ&%[i@iﬁ@)éhiy?ﬂé aﬁd/@mﬂg krad$pofbOp@1eh h@g%ﬁs%eal?ri&a to a reporter
(trans-4-{4-T({5-[(3-fTuoro-4-net hoxypb. enyl )am no] -1,
Syhichoadbdvsamonhitaring,foy dlaer tetatiyt yegulatiwlnpdfeatiéast one enzyme involved

SRS 557, Stk kbbb Y oy

rsasher eyl Qb LS Bhhpe o e

5
3
c
a

1y Featmansgdnit aBimdal mrddithe whoR- animal itself in a non-invasive manner as

{\{311;%;&%%&%%1??{1? %o?e?ng{/] %)lg%g% Cl_ir? u%égrll.)lggp%trtiegs 1?1%1 %e linked to the
I s WNeky ek |, @zol - 2-
ik ORI S e
trans-4-[4-({[5-(quinolin-3-ylamno)-I, 3, 4-oxadi azol -
Poritdregent atel Huekdin adid Isemyenpesyaicodiagydileate i indaweotlly assayable

E’%ﬁtﬁ’alggn ’Jﬁlﬁ}rd'afe %L%? @i{fg}agé 8&%'5 %(%EE ?Qé’lé‘ﬁ’s) %(r)siedf)rgfe?n products are

Yha@bRA: AHAMIPAS M6 ASAELRAGEYA.| BRRIHIE 1ol gengs that arc
(trans-4-{4-[({5-[(6-nmet hoXypyri di n-3-yl)amno] ? 3, 4-
breii az the 2t apd Jmayabdoused|ihdhe pokeitanydntion are selected from those
cycl ohexyl,) acetic. aci.d; .. . .
é%’/‘}eéns‘?n&-é&lg[ Prefeing 4 0ledipg pPrt anet 2Ligpited nits o) chlorampbenicol-
?i’é}% & efe;z(léfes, Z\%%{&l?gtggig%@g)z HILINOLBRRAY, Iuciferase, beta-galactosidase,
(trans-4-{4-[({5-[(5-nmet hyl pyridin-2-yl)amno]-1,3,4-0
xadi azol - 2- yl }carbonyl)am n?zl phenyl } cycl ohexyl ) acetic
acid; (trans-4- {4-[({5-[(2-nethoxypyridin-3

-yl )ami no] -1, 3 , 4-oxadi azol -2- yl}

car bonyl ) am no] phenyl } cycl ohexyl)acetic aci d;
(trans-4-{4-[({5-[(5-fluoropyridin-2-yl)amno]-I,3,4-0

i
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oxadi azol e- 2- car boxam de;
5-1(2-fl uorophenyl)am no] - N-[ 4- ( 2- nor phol i n-4-yl et hoxy

wO pivengd1p7 | 53, 4- oxadi azol e- 2- car boxam de; PCT/GB2005/004772

5-[ (2-fl uorophenyl)am no] - N-[ 4- ( 3- hydr oxypr opoxy) pheny

I'1-1,3, 4-oxadi azol e- 2- car boxam de;

N-[ 4- (2- et hoxyet hoxy) phenyl ] -5-[(2-fl uoropb. enyl ) an no

leréen3flderescedt qratbin; Zecretedbalkalined @hosphatase (SEAP), major urinary
di et hyl am_no)

_I\‘I}I}f{{tglakz Ryor @%@}qql@;pﬂ gomaggrophin (hCG). It will be understood that
'tﬁé Lﬂé(%fef fidf 3&%%&61)5'&?6&& (Heneslls ot RENRE YrSeklusive and is not

Snt[eﬁc&dftb Hi@i0 ﬂiéesfdmbé afhe @pplitatién. pThé @]kllléd Brtisaty hiareBett) another
I 4- oxadi azol e- 2- car boxani de;

tf‘?Rﬂli@f gystem W@{@Lvylélzequaléy be amhgw@%@ﬁyorqsm inggntion3, 4- o

xadi azol -2- yl} carbonyl)am no] phenyl }

a .
FY S PR CPLTs” Yooty et e Aovyand gt 1l o
xqﬁﬂazghxﬁeugPB@aKbQRyCX@BAﬂpCHﬁQE@LCYP2019,CYP2B6,CYT2D6,
clohexanecarbox I|c acid; methyl 6-{4-[({5-
T¥$ no] -1, 3, 4-oxadi azol -2-yl}
carbonyl)an1no]p|perldlnl yl } ni coti nat e;

@&Iﬁlﬁafs( ﬁ%u%é 2nd |déﬂ§ 9?&)3 E)ta"[?é‘s@] aspects %TQK@%\%ﬁﬁJ)n ¥y very

} car bonyl ) am no] pi pe ni cotinic
Bs¢ful [eldntonty DEf ﬂhﬂopmpbusnyf Jsanerokgllatdond mx@dg ametab@hyﬂl }to be

SR LA T s o G
?ﬁﬁ%%%ﬁbﬁeﬁmoﬂﬁl)f’bf’ﬂfe EYP3Ad-geld MR HE TdrHo) BE 6kE important

ﬁet{{eanéd]anismoﬁmpdsmgyd TP AW rpsurten @hindd (06 c&lb tdod dugitofhpound
yI pyrl di n- 3-y 4- oxadi azol e- 2-carboxam de;

W&S@éaﬁ% SFretR yull daglrmeynd wewldyhe usstiyl ip exploring

R S o e PSRN G e

woukl bér{d)qujsaamm&*] 1eporteamnatydr) @il 180d ound 1n both a
ycI ohexyl ) |] carbamate; nethyl (I- aggp
LK B G Sl HPErous! o, dpiarpeets of iy expression that

HR LR g oo 6 et
, 4- oxadi azol - 2-yl }carbonyl)am no] pyri di n- 2-

ﬂc}:mdp@ly, dhimals, \tspwssahid celc acﬂ:ordiﬁ?g h)yﬂhls{ zispédi-o{f [tlﬁé5m{vent10n may
(trifluoromet hoxy)phenyl] am nog oxadi azol -

ypljﬂela?qo% RLATQLFH h@geémna?rmt@nw}) 91 PR MAM%@@ ala@dmg a
&’% %51 d{“[ tgil{z)é Slléé eh%%rg oty oée}/%h@ﬁc?e”%ﬁéodﬂ{g n ghase 2 drug-

}rwyahoﬁsmg ang}n)efj iapéfor dIDNA -sydlden&ﬁ? &idodin@Gi ﬁ transporter protem in
2|7} 2-(rrar- 4{4}&{5[&&{(245tr|fluoro enyl ) am no]
a1 oyl pagkgremngd, or any other transcription” factor. By “null

%g@@@%ﬁﬁ%ﬁ%@ﬁﬁhﬂ%@’e&%\f elzl(lee) be% nl?edc accor&’ihg to the

Qéfiii 65 ptdvaded, dbobve. Sudhomphienydilaed figdhies ml%ht be compared under
1, 3, 4- oxadi azol -2- yl }car bonyl )am no]bpheny

}il@yl;qr @ﬁ]@d@ (@(prggxgm@lqi@n the presence and absence of a drug or drugs) to in

%n%néefqra@ggzgﬁ %ﬂﬁafslé% Brbcﬁﬁl ! l o Ophelﬁ%ﬂl%atlssues] and cells

ﬁb’&)&(ﬁﬁ Xﬁb' XIIE ORpRE ©f aﬂiedin\&)ﬁt@n: 2m§ r(ﬁ)ﬁ?prﬂe a promoter linked

{ 4- [({ 23 4-di fl uor ophenyl ) am no]
franripti i tazohuRan JINA csaqttmw ehendingn} phhsenly diug-metabolising

F‘\ﬁfyl-“%? eiﬁ%’(‘? %e%tq?‘?t’%' ; ﬂ‘g’f}% é’né}]‘a)s%?%w qzﬂsé -metabolisigg £H7 ey ang/or a

- yl }car bonyl ) am no] phenyl } cycl ohexyl ) - pr opanoi ¢ aci d;

(25)-2-(

rar-4-{4-[({5-[(4- cyanophenyﬁ am no] -1, 3, 4- oxadi azol -2
-yl }car bonyl ) am no] phenyl } cycl ohexyl ) - pr opanoi ¢ aci d;
and/ or et hyl

(2R)-2-(trans-4-{4-[({5-[(2,4,5-trifluoi Ophenyl)an no]
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rac-2-(trans-4-{2-chloro-4-[({5-[(2,4,5-trifluoropheny
I )am no] -1, 3, 4- oxadi azol - 2- yl }car bonyl ) am no] phenyl }
w@e ywbobEay| ) pr opanoi ¢ aci d; PCT/GB2005/004772

rac-2-(trans-4-{3-chloro-4-[({5-[(2,4,5-trifluoropheny

| )am no] -1, 3, 4- oxadi azol - 2- yl } carbonyl ) am no] phenyl

}cycl ohexy”~propanoi ¢ aci d; et hyl

EINA 4edubnfé £1rcod{nz, a4d1&'1gttran§1burm pphanyh hrdnmmaised backbraund for a
i azol -.2-yl } carbanyl ) am nQ] - phenoxy}

g‘?ﬁ?‘@lﬁ’@?’é ARSI 55 ql gfuéscrlptlon factor may be PXR alone, CAR alone, PXR

& (',A'Alﬁéz"org ﬁ 1251 F& fr{tﬂsfcﬂjﬂt%rﬁ @a{}:%}y&) @dﬂlﬁﬂlﬁdn §f f}raffs%nptlon

I azol

}fwm’sdbsmaeenaenloxyl i c acid;
(1 {5-1({5-[(4-ethyl phenyl )am noj

ﬁy} g}‘%@ﬁ? T%%g':“*f%i’?lbpﬁ % f@agﬁ H@lt ﬂ%n«’!w(tnlgf%tﬁlor(f ghq pgnnqter dictates the

% %’%%?W%/g%m H%gﬂ}%%!;#ﬁ%% lPr%ferAa'bg?< aagll ﬁéﬁér yge]ne is fused to the
aanslationnt akt itelof fhe[ ddrfespdnttigt hytnpi eyd Jdivke 91‘omoter is to be

oxadi azoI 2-yl é]ecar bonyl )am no] pyri di n-
megtwéqqa dpeib <319 sloedk ¥F e 2 ar(dscmel?[momers the
0 |
B TR Y AR UL OO P R 7L mott but e
aosti@mk®; are designed such that the endogenous olyA motif is potentlally used.
| -{5-[({5-[(4- ethylphenyl)anlno g X’oxadlazol 2-yl}
dapsRpsyegs as|theretose Aerndeation; qo@crrrem B‘Iélcllng:faffﬂbOWMS& to the

?&Jfgtgr gsee 13 a%l?e léﬂ[ frz hteréafsesu 0{8‘??&198 é%}{& @W@ﬂd ks transcrlpt of the

yép)o@taf pereyis|prefenblyptetibiafed 2ryya pBlypefiotlt Nekét RAhRA%Ydrtd gene
aci d

withsa (sypibeti¢ dntrar (e Rigeneel Py 1) phenpf MBRAoYhd frapseripk af the

SRESk B ProfrrBly domarad By BYlvA apsti Hihont an pdfignsldntron
I@é?%h ({gzy)l[(4 et hyl phenyl ) am no3-1, 3, 4- oxadi azol - 2-yl }

car bonyl ) ami no] pyri di n-2- vyl }pi peri di ne-4-car boxyl at e;
MEpRging to a furthér aspect of the invention there is provided a non-human animal,

1(sj,4u§ ({r[ éeg {c{eévé& {Hel;eﬁjo(%n? owo%(ﬁq Qtepe\ést] c%{é‘ I?ucn}xan D%A sequence
yll_lacﬂafgb@mdalstaanm ahRcEpEbm-fActyt hBd&CEdihoN &4 SRARSIKbA factor

pfqr@t@q eens viliese endageneisy agpristatapt ppitvs iy eptionelly bec, apnulled, the

SO BBt animaly: tisss, o o PFl1S TS, RSOTRRTRIRS) % PBBRYEF afinked

gandckipadisail to § fuinbh DNA 3e h&ré}rcf}dlngt hyl phenyl ) am no] -
1, 3, 4- oxadi azol - 2- yl }carbonyl ) am no] phenyl

}cycl exy ) ti g s .
beh (4 [({ /PRE skqud §§§ ‘egboding Ji phases) dme-metabplising enzyme;
adi azol - 2- myﬂ@carbonyl)an1no]phenyl}cyclohexyl)acetic
acid; ( rar-4-{4-1({5-[(4-fluoro-2-nethyl

rhenyl amn 3, 4- oxadi az

yl }cak bonyF?éﬁ%h@?ﬁﬁ&ﬁ?PP@V@W%H%%@P%%%é?W%nﬁgwahﬂng‘ﬂmwne
[trans-4- (4ad/od (5- _
[4-fluoro-2-(trifluoronethyl)phenyl]am no}-I

, 3, 4- oxadi azol - 2-

y| ) cafiibny DA sesjupheersnichding l climegiyarisaoreriprotaini d;
(/rar-4-{4-[({5-[(2, 4-di chl orophenyl )am no] -1, 3, 4- oxad

i azol -2- yl }carbonyl)am no] phenyl } cycl ohexyl ) acetic

acid; ( ra

s-4-{4-[({5-[ (2-chl oro-4-cyanophenyl )am no] -1, 3, 4- oxad

i azol -2- yl }carbonyl)am no] phenyl } cycl ohexyl )acetic

acid; (trans-4- 36

{4-1 ({5-[ (4-cyano- 2- net hyl phHenyl ) am no]

-1, 3, 4- oxadi azol - 2-

yl }car bonyl ) am no] phenyl } cycl ohexyl )acetic acid; (
ra",s-4-{4-[ ({5-[(4-chloro-2,5-di net hyl phenyl ) am no] -1
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et hyl
2-(1-{5-[({5-[ (4-et hyl phenyl )am no] -1, 3, 4- oxadi azol - 2-

wQ kjosaedaonyl ) am no]j - 3- PCT/GB2005/004772

met hyl pyri di n- 2yl } pi peri di n-4-yl ) propanoat e;
(2-{5-[({5-[(3 ,4-difluorophenyl)am no]

-1, 3, 4- oxadi azol - 2-yl} carbonyl)am no] -3 -
it hgdnﬁiymna?h anidaay) étr[d pesuesi ion-oéHly lof athdt aspe@Coftithe invention may

| - (3-net hyl -5- {5(5 (trifluoronethoxy)phenyl]am no
nqor@rgrte Sremates flinked transcnpt1ona11y to a DNA séquence encoding a phase-

glcllﬁé,%r x?%ﬁ%él]m?{lg% rk%l}zﬁéé' %}[d? gZDNAz péeal%ﬂcg &c%a%ﬁ' ] acﬁlase 2 drug-

midtabolikihi fenganhe. n’ﬂ{é‘ndn)mimydn]lmal and tissues or cells may incorporate a
am no} - 1, 3 4- oxadi azol - yl carbonyl]an1no

PERROtEN e@xltljapsqsmnpmlly i ¢l PNAe sequenge jegeoding a phase-1 drug-

eI R T ———
hoh-Pefvafli Bnifira¥| hAg efidsGe@@rdeells may incorporate a promoter linked

I -{5-[({5-](3, 4-di f | uor ophenyl Yam™no] - |, 3, 4- oxadi azol -
Qrayscp@gpmﬁj fo) aam\hog]squlence encoding a phase—2 drug-metabohsmg enzyme

BB il AR ST SSHRRA B of

PAASROL drub-RetAbOsHEE 8FAm Bhase—Z drug-metabolising e and drug
yl ) carbonyl ] am no}pyridi n- ) pi peridine-4-car oxyI I C

trensporter Protemes dry lewribéd iGeinn] 4 (trifluoronethyl)phenyl]

am no}-1, 3, 4- oxadlazol 2 yl') carbonyl ] am no

HPRRbAL agickd ) 81 RREL Rl S b ARG Wiy 6t e P gene may be

tribesti ghtedx anlithig Cﬂceﬁ’arﬁé' hﬁﬁ{alll@ 5UAHNA0LelR may comprise a promoter
nethylpyrldln 2- yliplperldlne 4- car boxyl1 c aci d;

tmleer mlsrmmgnalls 1¢ e{hnfan DNA Sequante gncodiizen grax)mpm falctor, a

b P RIS B otionatla 9. % by DA s6encs, pacofiggahahase-1

a meuabcmasli len% gﬂ}gﬁ ]

r@g 4- oxa 1ggaz o}{mé%{gfo}{rggg%ﬁ?ﬁ gir%j( l?%ﬁ?gr xh&mn}m DNA
Feqdwn@t hlydqdu]@alphaﬂe—z drby-actdbalising énzfme] in( 5- hfumamsed or null

4- or o rn12Ienoxy) phenyl] am no}-1, 3, 4- oxadi azol - 2-

b?c)k(%g # g no} pyridi n- 2-yl ) pi peri di ne-4-car boxylic
acid; -(5- {[(5 {[4- (4-fluorophenoxy) phenyl]am no
}%c&orﬁm@; Xaal agrkt 8f the 1nvent10n there is %)I'OVlded a non-human animal,

I') car bonyl ] am no} pyri di n-2-y hyl pi peri di ne-4-¢c
éﬁ%)@}ﬂ qedds slerivied fhergfpm {ngc(osporatlng at least one human DNA sequence

gl&CO& n% %l %g%tocgnge oxyt}a%Qpeon er roateln u&der control of a drug transporter
Prohtash any kﬂl@ﬂé féﬁhﬁéﬁbﬁ’d @c{llﬁva\léﬂtp%é?ﬁﬁ I8 %eﬂl'ahﬁ&l?éd‘ Qhe non-

aci d; nethyl uor ophenoxy) phenyf ]
hummD} aI.LlnifllA bssadl a)zolcelis firjhear kmmwﬂ)qrahmg ne} promoter linked

r dm2 e - 4- car box te, nmethyl [1-(5
‘*?‘rsegpﬁﬂtft 65 :Priroh ﬁ%&ﬁﬁﬁﬁ g
am noi 4- oxadi azol - o
yl)ca 1bony F]D&\% Aegusea @Cﬁdlzgyflltl)apﬁ%mﬁioéif@ﬁ% gnd/ecet at e;
methyl 1-(5 -{[(5-{[4-(4-fluorophenoxy)phenyl]
am no 1 3a4pRiaa .
yl) cai;nbonyl ]gm n%?%kﬂ%:%%ﬁwduﬁ Rhase ]h qmp$ E)ngfalb PSr%lég 4
ar boxyl at eand/br {5-[ ({5-[ (3 , 4- d| f 1 uor ophenyl) am no]j
-1, 3, 4- oxadi azol -2-yl} car bonyl )am no] pyridin-2-yl} -

175 10 REONE it 5oy Eiing coome.

1, 3, 4- oxadi azol -
yI}carbonyI)an1no]pyr|d|n-2-y|}piperidin-4-y|)acetic
acid; [4-methyl-1-(5 -{[(5-
{[4-(trifluoromethyl)phenyl ],-am no}-1, 3, 4- oxadi azol - 2-
yl ) carbonyl ] am no} pyri di n-2-yI ) pi peri di n-4-yl ] acetic
acid; and/or [1-(5-
{[(5-{[4-(4-fluororhenoxy)phenyl]am no

}-1, 3, 4 oxadlazol 2-

. L ~ 1 N\ A T T T T e T R
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[ -{5-[({5-[(2,4,5-trifluorophenyl)am no]-I, 3, 4-oxadi az
ol - 2-yl }car bonyl ) am no] pyri di n- 2-

wQ kdopiopani di ne- 4- car boxyl i c aci d; PCT/GB2005/004772

(1-{5-[({5-[(2,4,5-trifluorophenyl)am no]

-1, 3, 4- oxadi azol - 2-yl }carbonyl)ani no] pyri di n- 2-

yl } pi peridin-4-yl)acetic acid; nethyl (

TFbeSadnkomdr( anﬂnali,l fhdi tisarh Qﬂydellamfrtﬁis aspect of the invention may
1, 3, 4- oxadi azol -

JRIERGTRIS RN R Bp}ssﬂr ‘ﬁrmSﬁmnﬁqna}lb the DA Aeqnenes encediag e; phase

(1( ?ﬁlﬁ %gé%ﬂ%%{lé% %&img)(%iéf L2 gl\?/% sequence encoding a phase-2 drug-

)the}télﬁihbih eyt ”ﬂ‘]ep:hﬁlnh‘dn}uﬁt’ &liMBE ahy kikaes bt éell%crhﬁiy incorporate a
((3R) - 3- (3,4-difl uor(I)\]phenyI ) am no] -

$romotgx é@kﬂi (jrangcnptlonally to a DNA sequence encodmg a phase-1 drug-

Y GRIRADG) T 08 BRROX el D) A S oG tor. e non-

Zumsh} %ﬁ@anyéﬂ@r@lﬁa&o%}z Ydel18 Y ehe9PUh RGO OX Yhiomoter linked

aci d; [trans 4- (4
{tl[a_(ls:n{ppenz(l}:y o Eﬁ\bﬁoh@n@nw enaoiihigre Bhask2 drug-metabolising enzyme

Y G o e e AB 7 g ingioe, eipn Bemplescfsuitable phase-
Mgaﬂléfaﬁbﬁﬁﬁg tehkyines| | (131a§642 R ARBEEARZ YohPYhésdhil Faddckiption

, 4- oXadi azol

faqt@a)rbtynyla}adnsmmbqaﬁmwh) cycl ohexyl Jacetic acid,
{trans-4~[ 4- ({[5 (qU| nolin-3-ylamno)-1I, 3, 4- oxadl azol

%%chr ri:gzaL o?a?lr}]r t %%H]F eﬁ&%%% r%\%l Qg}x gegl%neﬁxilg\ﬁd%f 3 na}c](g}g acid
@6hsiet ccﬁm))ﬁ{shﬂg 8@&1@%&\? véionabath@ilytas depicted in Figure 2, Figure

cycl ohexyl )acetic a

Bt F@@MF@U@!S%@WIF@HWEW am no) -1, 3, 4- oxadi azol -2

- yl]carbonyl } am no) phenyl ] cycl ohexyl }acet ic acid;

Prefarablyd tHet edrisfrhe] (iithee tifbdxdas Vot dhe hdmyhis@ionngld borﬁesﬂondmg
xadi azol - 2~ yl } carbonyl ) am no] phenyl

;f(& Q}Heg{fyqt) sesbione nhesy! dryg pliging eppyme, at least one phase-2

d%}[go Ql?sn?’g ?{ZEH fa!nﬁ%'i Pqutoli%ld}@ t?arysp!)rter protem} in eitﬁer the same

wbﬂm&b@fﬂﬂtﬁ@ﬁh Eepdanybisenetksohexyl Jacetic acid;
and/ or selected from

cdethyl -2-(trans-4-{4-[({5-[(2,4,5-trifluorophenyl)am
ino] -1 53, 4-oxadi azol -2- yl}carbonyl )am no] phenyl

ISR AR ot AR R b s ot
hb@f&db@@ihﬁeﬂ%s 6dts oY rtheflidVertion. In preferred as dpects at5 least one human

yl }-4- et hyl p| peri di ne- 4-carboxylic aci
regujatory ngklss‘ﬂﬂ,fﬁw juaciatel with the ge@mp@ng la ppotginiresponsible for

Cdcltc sﬂﬁg)p@mhgn]ag etgf&@gg&d %pé)ﬂggp ddlstEbHB?rhgr toxicity of drugs or
btHeb-{eh6Biotié [Mﬁ(ﬁlhﬂé YOT PRI RO HIREEN Y |a IMAOsequence whose

}-1, 3, 4- oxadi azol -
Wil)réwcbb a3 ]c@rmem}lﬁy rbedingaspred byiassayi off trens¢riptiorh ox ytanslation

REibingp prodee ¢ popsriey sems TNA P Yst BBty iotzadrg) info e non
foRdhRga | cell:  Whid embodlment rovides, 11nka with one or more reporter
car bonyl ) am no] pyri di n-2-yl }pi peridin 4-car% fn
aesjusinced snaht dsyHuman-chriffic @ox{w[détr@plnmf(h@@h onet hyl ) phenyl ]
amno }-1, 3, 4- oxadi azol - 2-

yl ) carbonyl ] am no} pyri di n- 2-yl ) pi peri di ne-4-carboxylic

aci d;

| -(5-{[(5-{[4-(4-chl orophenoxy) phenyl ] am no}-1, 3, 4- oxa

di azol - 2-

yl ) car bonyl ] am no} pyri di n- 2- :yé) 4- et hyl pi peridi.ne-4-c
arboxylic acid; 1-(5-

{[(5-{[4-(4- chi or ophenoxy) phenyl ] am no}

-1, 3, 4- oxadi azol - 2-

yl ) carbonyl ] am no} pyri di n- 2-yl ) pi peri di ne-4-carboxylic

@N
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(a
5-4-{4-[({5-[(2-chl oro-5-fl uorophenyl )am no] -1, 3, 4- oxa

waele@sob4+4127 yl } car bonyl ) am no] phenyl }cycl ohexyPQHCBR106/004772

acid; (

mM'5" -4-{4-[({5-[(2-chl oro-5-net hyl phenyl )am no] -1, 3

54- oxadi azol - 2-

¥¥%carbonyl)an1no]phenyl}cyclohexyl)acetlc acid; ( ra
[({5 [(5 chl or o- 2- met hyl phenyl ) am no] -1, 3, 4- oxad

car no] phenyl }, cycl ghex [)acetic
ggl‘e&mmals tlssues ang cells gtatﬂ]e presgnt 1n\}/en110n ¥nay be usgd 20 determine how

y
& 3o WAt b P R RBRGRY . SR, i p AR} Bhamine
avhether a drug compound modulates the activity or expressmn levels of a
gl {5-T.({5-[(3, 4- dlfluorophenyl)am noj -1, 3, 4- oxadi azol

TANSArIPHAR Kagr, )aadﬁlg] @}etzg).o ising enzyme or a drug transporter protein. It is

ES?EJ“@‘}E Pir 'eQ%mlge %ﬁ(e} Pati?) Eif qb IFY%% . gtcettijv%)gyn p?{e rewr]essmn of a

aﬂihmﬂptloll ﬁctﬂ)r 0¥ &l}hglzlﬂletagohsm% enzyme or a drug transporter protein
yl car bonyl ] am no} pyri di n-2 ) piperidin-4-yl]acetic
uged [01 -4 Grugrcomplousd.{It Q$poss1b1e to examine whether a drug compound

}u{iiuegc(: é(lglléﬁ(résgtgc?nt <2\y 1gtﬁgut1(¥n clf aatrrnanscnptlon factor, a drug metabolising
)éhﬁ}fh@é 6O Vit gMArRPS MR Prétiefir ‘%It]ﬂn) Ak RR&ded 0P 1t HddyaRSS b6ssible to

acid

@Kzf{lgw[ whether( 4- dupytqumnmil) mfiesies | the, duaticnd b zapredsiph of a
I 0.0
%Q@P E% I)fa(#gﬁz %&W}nﬂﬁtwﬁsmgﬁnﬁyﬁﬁ Pa élfqggraggncater protein.

[ -{5-] [ (3, 4- dlfluorophenyl)anlno] |, 3, 4- oxadi azol -
s ?Iﬂoé%]i’lﬁéﬁﬂf)aﬂﬁ?ﬁd] egotypic change in the animal, such as a physmloglcal

I
%ﬁ%‘g{yél?%f{]é 911)%1(&({%5%%]%‘%?%% 9@, T g)?érnﬁpgxﬁoél(@ ars)?] 8?1131/ 1ﬁ1on (such as
aitlapphecrdsis of a ande sideIfed:: _ o _
yl') carbonyl ] am no} pyri di n-2-yl) pi peri di ne-4-carboxylic

?tC

is Orsrsél?lﬁytlo e5xa?1[1r(16 th{e[ rate( (t)ft {nfe aBglrlsorrrlr&f hayiisughcgnmﬁo nd.. Th rate of

mE&M11MMamb®da@1nlg¢® Iamasuyink tMTiommty or act1v1ty medlated by the
ri.din- 2 perldln - 4- car box Cld [ ({5-

%5 méﬁtWPBh eﬁ Spmpgynd, 1mgasgngga ~litg. 9f the compound or

f Y tneafd @lo]of @ glﬁ%ﬁ) Xye{t:ﬁ%ﬁlkﬂg denzyn(e For example, the rate of

pirperi ne 4-c IcC ac
inetébot[mhh(yﬂ ths- {:c(n{q‘,i}tﬁ162m4y He- ineadukedono plie Rytt JofnoR@ition of the

di I
95}%@3&3 %tggﬁoﬂtﬂ Bymation-of. 1 spregaentapieducty gonsrasgshfiom the
Sxi%l“fieg 1nfe§ﬁed1$tuglt{n[n%fl('egy,f Y %t%pg}%ﬂ%yglﬁg‘le%b]be represented as

am no oxa
yHe) haf- hfm w }aenoﬁ @lisaypea@lame 2fythg phigiel tethpeumd- Gradieydhaige in

aci.d; [4-(4-fluor ophenoxy% phenyl] am no
}Qxicfgf gﬁ ‘gqe 121t1a1 compound or a metabolite generated from the initial
%g&f ?g%la}:h%g‘-lﬁ?}fﬁ%f Bg 'n‘[eagurg& )oy4cfe%hr}{n£ t eearlrlngllm fAthe drug

oéli‘lf)&n{d[ predeht id S@ﬁ}ﬂ@g‘ﬁﬁ@%uﬁ PR time@PdiAR. The amount of the drug

}-1, 3, 4-oxadi azol -

94)%@#@0}1%] leqmno}tn‘y:d. wing stapdyrgi lpefﬂlpdﬁ quch g$ ]lweperformance

S b ook RN B 95 v compn

?%%?e%?bgg%?g[ ({gﬁﬂtﬂ(a} giaﬁltﬁgﬂlhggr ophenyl )am no] -1,

, 4- oxadi azol - 2-
yI}carbonyI)anino]pyridin-2-y|}piperidin-4-y|)acetic
acid; [4-methyl-1-(5-{[(5-{[4-(trifluoromethyl)phenyl]
am no}-1, 3, 4- oxadi azol - 2-
yI)carbonyI]anino}pyridin-2-§2)piperidin-4-y|]acetic
acid; and/or [1-(5- {[(5-
{[4-(4-fluorophenoxy)phenyl]am no }-1, 3, 4- oxadi azol - 2-
yl ) carbonyl ] am no
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(
raw-4-{4-[ ({5-[ (2, 3-di chl orophenyl)am no] -1, 3, 4- oxadi a

waQ 06864191 } car bonyl ) am no] phenyl } cycl ohexyl ) acRCT/GB2005/004772

acid; (trans-A- {A-[({5-[(2,5-dichl orophenyl)am no]

-1, 3, 4- oxadi azol - 2-

yl } car bonyl ) am no] phenyl } cycl ohexyl )aceti c aci d;

{[11?L is gllﬁjfr}#bss%)k to[ el(xaﬁl!ﬁ&e[ WRetherandrug coripoyhd enylahelised @) a toxic or
oxadi azq

W‘}CE’Q%‘BH mtabﬁlﬁ%] fon exampley by BIsasinEdtseeqvaleat binding to tissues,

P {RERTBIG & W persrine shiatiprs dmlsier

?b“rféﬁ% B ByrarBHERH Pt ﬁ{eé%%?f%)er@ef%%sﬁi‘e%?ow@ gt more than 1,
S lk(’)'&'i’ﬁor‘é’ti(rﬁ{(}')%ht‘é ‘ﬁﬁeﬂ%ﬁl}ﬂsﬁr%@f‘é@ the drug compound.

am no I azol

&81%{ fu}'tﬁ%?( %}3&@ eo'%ytirg (fr)(ven&gr? )rgla‘le %egclré:en?ncg r%ethods that are

rans
ﬁ)ﬁ:rv@(lﬁdotbodéerﬁhﬁé feustreeref B)dr&%J b&RYbURITGD Be Activity or expression
3, 4- oxadi azol - yl ) car bonyl ] am no
iqyﬁ A la) @grgsp@pt@g(y fctaac atdrog am¢tebolising enzyme or a drug transporter

g SAeh e BRIV Ay GG P PR fo B p i€ anima

a6dogkding to any one of the aspects of the 1nvent10n described ab "
(&;r( W-%f {4-1({5-[(3- chi or o- 2- met hyl phenyl )earfa1 8\66]: of afisgue or

ived dhergfrom| } car bonyl ) ani no]
rhenyl } cycl ohexyl )acetic acid;

The "ssreénibg- dté ﬁraﬁl(ﬁwhilve Meaduriy iy pidesyén afangdnel codird: for a

oxadi.azol -2- yl} car bonyl ).am no] phenyl
}rgwpaﬁgyﬁche atdreg metapoli iging enzyme or a drug transporter protem The

ORbgN Lam ne
creenfe SnSbl s sl BkCRORYE SRRSREG pf & GeRiRoton
fctat; a (drlig metabohslng enzyme or a dru% transporter protein or the duration of

ra-4-{4- ’ﬁ (2-chl oro-5-net hyl phenyl ) am no] -1, 3, 4- ox
aéﬁha%?re&mow heapgsemjng siepnopp H@V@MVT ayeisohiegthy adsstbusion of

?’ﬁé ? 0% ({f%gé@q pription factor, ﬁ)ﬂ%%{?lbf]éﬂ{l% gjzyme or a drug transporter
ﬁgtanA'- oxadi azol - 2-

yI }car bonyl ) am no] phenyl } cycl ohexyl ) aceti c acid; and

@‘hé %2521%%&1% (b{egpeFiQ)%néd tH fHeURERRBE N hBTLBOLF the drug compound to

ydckrtain hidifigre) ceiim dispibetigh }ayptababut yid pxMFNThe efiedtsof the drug
there is provided

er as ect of the invention,
SWP‘BWB o t rpéesercq Ard rabRINSRi 9fg 2 cRAreRl gengor genes can be
er eo?da B%r eQQiluthX' %%eéf{e?%ﬁ{tﬁgldﬁg 85m8&81dd5ry ifferent transgenic

trans-

{uﬁn(alb— chllo oo ko XEor pxamgle) ke ¥f¢d@sonNte drug compound could be
3, 4- oxadi azol - 2- yl) carbonyl }(am no

?‘ﬁﬂ% %ty/@prb ﬁg)@wnjlal a@& p @ul Hagkground and an animal humamsed for

U518 T A AR RASRESEAR s e
bnomwb)z@mhm@mlehzﬁﬁ@u c aci d {trans-4-[4-({

[ 5-(qui nolin-3-ylammo)-1 ,3,4- oxadi azol - 2-
I
Yidsron Lokl e 0l 5ty s oo

Hd{ﬂfﬂlfmmnéﬁ- toy hétoamtdh drey CARNiramsk ity fdotgreifathe >cysh1)paamﬁ intediates
fl hgfl%éé&ﬁggiéﬁ{ g}fe( é]ég% &%ﬁ{pg I}rg/ﬁ%%il}gggé%c]l as clotrimazole can
T L (i —

yl }carbonyl ) am no] phenyl }cycl ohexyl)acetic acid. In a
further aspect of the |nvenykpn there is provided any
one or nore of the foll ow ng conpounds, or
pharmaceutical | y-acceptabl e salts or pro-drugs
thereof: |-{5-[({5 [(2,4,5-trifluorophenyl)amn no]
-1, 3 , 4- oxadi azol - 2-yl }carbonyl)am no] pyri di n- 2-
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[4-methyl -1-(5 -{[(5- {[4-(trifluoronethyl)phenyl]
am no}-1, 3, 4- oxadi azol - 2-

w@Q bdosasd1onyl | am no} pyri di n-2-yl ) pi peri di n- 4- yl PEEBR@®5/004772

acid; and[1-(5-{[(5-{[4-(4-fluorophenoxy)phenyl] am no
}-1, 3, 4- oxadi azol - 2- yl)carbonyl]am no
}pyridin-2-yl)-4-nethyl piperidin-4-yl] acetic acid.

Pushyreiccdtipioab fathes asptsuitheinvehiton My piovide Asecdpmethod
of the Exanples, each of which provides a further

|fﬁb@q5@rﬁa@mg \@@&@@ﬂh%metahehsm 73 ntﬂr%trdrug ﬁomnwudels modulated by a

t he . al S8 r| Ses
qp@ Gog shpsRives s HRE Ty B AR ETB I R B tiund in
Ghe pREEE And labseRBél of tie %B@{dT&ﬁﬁ‘pﬂdn@&b |aYtra?iﬁ§éiﬁ<§ ahibf] according
sal s may be prepared by any process known to be

apphy cmbofthe eboveedgscrbrr aspeanobthe ah‘eenntloal dna tissheoeekll derived

gﬁ?}”ﬁ%ﬁg %8@ Sri{ﬁ@t%% 7o e?p}hfno 21?10 USEY ot RuBlng 1%1}?, as above, the
RBREARE Sieh A} Vo Re GRS ELihe Fhduchibgoe 9 n@ rtﬁe REY ldbBon or

as a further feature of the I nvention. furt hér
aksyhelbutiontd capresson, ofa HamSoupmai &otop; a)drugenetalhﬂmﬂgrmzyme ora

conpounds of the, fornmul a
&ﬁ%’? (HERRERALTCE AP mac@@p ?% %Oalmoynérls pﬁi%%mua%d {h dpedylate the

r
FERar TS G A RS, Rhol e hpRind AP chpmgg jn any
ane @fphesadestéd faotorsi| Bor(dxhmipid, as;ﬁlysbttgiwl @&"estt ahede asﬂ)red by

reaction of a conpound, of fornula to, form anot he
aesRswing the texeity | of eqt)Vleyleri@%?ét P}Sn fadawnaﬁfﬁl Hen d’ff the first

f?i“g?ﬁ‘?dx&f‘)‘cyc{‘ﬂéz’fe. IR Cr Bt Sop f?“‘{ra?nhf‘a( o
WE@? Sufingy 2558 b fist t%%a#@steaﬁz@%f SR of s OF a drug

olRRt tHe WRRY R Griunidatesitibb aBl1Ry 't&@éﬁvﬁ& (S}rlﬁ&'&be%iﬁféssmn
as alo, and R5 is hydrocarbyl or a suitable

faﬂ mcpalmwhar woup asd dhusaare aspécted wrhmefﬁwblemd&)effec)ts wheronger
fJs.f ar and is substituted by aryl, by transition
m&feé’h’g‘i’ysed aromatic substitution, for exanple: f)

when R2 is substltut ed by perazi nyl , by reductive
d %é‘ WLt ch@@n‘l pplypwittcrgderence to the

fé@&’@g% R§ |“§le;e exanpl e hydrocar byl ), for exanpl e:
&ac

i'on o hal ogenated (for exanple with iodo)

with an am de of fornula 7 fol | owed . by, subsequent
Eé%%d BPWE)raotS@l&f’t“?%’Q ErPETpItRtion \of huapapiss lopsmﬁog““k out of
q{benzyl or trimethylsil yI et hoxynet hyl (SEM, ‘

for exarpl e; (7) wherein Hal is halogen and -
rgg Y8 | ta Lf&HaaS r1«¥presre tal maceu mBPy ag]BN%.? h genomlc

ups, “and/ or- T orm ng

Ssailﬁen@és fof 8RPHR hﬁﬁaﬁ@éuonl skratcb @ abov e schenes,
Y and RS are as defined above. Suitably in t he above

3#?&@935 shd¥s hSscedhRdRefR@nAfon %% 4 Sofpf&RUPDRACwAR genomic
ned above so that they can use to prepare a
coquenuesdonthe X Rihtimatis#jon dﬁtatetgy;er nore, the group Rl

may be a group Rb and R may be a group R2b in order

tFg ik A4HE®s ﬁloﬁgammma@%uﬁ%vmdra (IB). In the

Iattercase Y is a direct It will be understood

res‘@ﬁ&lir?mbukes arl%'tﬁ ﬁ&%ﬁ processes a,b,d, and g

y to corrpou ZA), processes a, b, c

c formula (1ZB) and

gpgggé&ggwi°mﬁﬁugﬁgaﬂﬁgﬁgﬁﬁn%“5§§ y to conmpounds of

rmula (1 ZC). Process es of conversions of a
épﬁﬁﬁaﬁaob?mﬁ%WHﬁﬁga@g¥gﬁﬁgéggﬁbﬁﬂgﬁmﬁonpound of
Formula (1), well known to those skilled in the art,
i ncl ude functional group |ntﬁ conversi ons such as
hydrolysis (in particular ester hydrolysis), oxidation
or reduction (such as the reduction of an acid to an

al cohol, or renmpval of an N protecting group), and/or
further functl onal i sati on by st andard react| ons such

o . T | T 1 - o
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(8a) (8b)An alternative nethod for maki ng conpounds of
formula (8a) is illustrated bel ow. Conpounds of

WO 200a0649712) nmay be coupl ed with conmpounds of POY/GBR@S/004772

(3) under standard conditions for formation of am de
bonds. For exanpl e using an appropriate coupling
reaction, such as a carbodiimde coupling reaction
Fegire B sholwsvat detibpAcategypfor @R hymamisitiom; pr esence of
DVAP, in a suitable solvent such as DCM chl orof orm or

PB{ur@D shORStREHTOALYPS A4RinmREReNNds of formula (2)
other than when R2 is aromatic and 'Y is a direct bond

' : L1 ds),

e o D TR PPRC HiaMRal (7 e val ot

b d i d of th d of f I 3) t
Ty £1 SRS o it o SRR 2) | Such &

Eeacti on may be carried out by any nethod known in the
rgure {i¢ phoyes eyprallesinatasy 1o 1eBeTEICOPSIBICtHY i cr owave) i n
a suitable solvent. Process c) Conpounds of formula
Figure 3 sits) repidrtar @rofest str@egp jor &Y Pideaml/ CY@aB6j on of

an am nocar bonyl acyl hydrazi ne or ethoxycarbonyl

Rigurd Y4l slemvsreporter prajedtBirdlegp €raIBRE; Or t hi oi socyanat e
equi val ent such as am not hi ocar bonyl i m dazole in a

Fiik@ DS shov MEREmPUCIT ABXRMpiRE PORCN at a tenperature
b%en Cand 100 OC. The presaérati on of am nocar bonyl

gg%ﬁ{rfxéfsﬁéw %q&%ﬂmé ot B8 @ﬁg taﬁfl txga?lpge)ﬁ{ccgﬁc:%o Wt Pré)bes and

ydrazines-is Known | e or exanp

paAaetd WBediwad @Bldptinfsed tAquBhPYGesdhier Q@Wﬁﬁ&,a%ﬁlﬂhﬂ were
as

the presence of pyridine in"a suitable solvént suc

Davhisstl | fowe d\ipjied Bicdystiomswi Al absagls azédnweierinaersoriddoly Applied

%ol vent such as et hano %%O a_t enper at.ure ?ﬁtvveen 0 and
gsygems. o #edBE AUt tog FaeMan analysiy of Hxer (% B) and small

GRS, 57 o YRR T B o iy r

basee PXRahRNS, trarisedipty(Aa 0) oeihe huntharP 3R BRN A anasdtipo i, D);

in the art. An exanple of process c) is shown in

BipedE7 shoWHET-PIOR SIhuPXH £&:@0tiHts 3n GHREhiWeBt, on Rl as
her ei nbef ore defined, R6 represents an optional

. D , ¢ . .
FAARE! 1§ R8s Pl plofiha f Do %60 48 D58 opg po g gmice.
Prdteing fioimojheyavest @Strédted WIA-typh@iEhuPXR rhice fwetd pbed with an
cOo rcially _available or may be made by reaction of )
Hibody mecifif Gt e & R protein v e Stepatey (gl as 4 his-tagged murine
gklki.o) phosgene or a (thio)phosgene equival ent foll owed

y & suitable base (such as triethylam ne). Conpounds

f fo a e, made. from co upds of formnul, ..
Pl it Woah S5 iiReSt bt FRLBSPES Saicyhp g lamicin.
MR eborAal (drdteind Frdnh ¢ i ' : "RAPSEE mi
d Corrpouﬂnds of %ﬁﬁ@?ﬁgﬁg@g&&ﬁgﬁg%ﬁq ﬁ?ﬂﬂan riee
weredpwohed witheasibodigs ffonylie Clyp il tieproteirt ttep parsipnné @fp 2b10
&) l?ase su]ﬁ.h as triethylamne or pyridine in a suitable

SH9BREYCh as DVF. Process e Conmpounds of formul a

6) can be reacted with aryl boronic acids in the

A8 eshorvsa enzymea petviyaesspys of stiaaand Cyp2bl0 induction by

e
: - SEA A y osphin | LLadi um( O and. a :
A OG0 SRLO SRS SABL ARG R0 s on v
Sitrbphed Bhy eltivisHOf wmit wRIBLO(Rethy] ich i
m (_:rr owave heg;t i r:wwajlt Cﬁld]%}lgesc. Pr ocesgdl%, ajsi&?lgglr'}gg}nggwh '
dtriusedri expesyiondevebof Gyadbd@ aniltthe adtiltyyafebbénzylolgquinoline

ence . of i,tabl e aci u as, acetic acid, and a
&e@‘gﬁﬁg lsaﬂgﬁ’ffetsdlfg ﬁx%@ssé%ﬁaﬁ%ogg}m dride in a
sui tabl e sol vent such as DCM Process g) Conpounds of
formula (7) can be reacted w4 h aryl brom des,
aryl i odi des, heteroaryl brom des or heteroaryliodi des
in the presence of a suitable catal yst such as
copper(i)iodide, a suitable diamne |igand such as -A
LA-di met hyl -1 ~-cycl ohexyl di am ne and a suitabl e base

oy o, 1 o o - o
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group such as trinethylsilyl or SEM may be renoved,
for exanple, by fluoride or by aqueous acid; or an

wa@eopbetibyl group such as a benzyl group nmay bBCT/GB2005/004772

renmoved, for exanple, by hydrogenation in the presence
of a catalyst such as pall adi umon-carbon. A suitable
protecting group for an amno group is, for exanple,
Figure Pl sbows Rnziingd a@ivatypkayain H*/éfaﬁmydsogfe@ lf(ﬁll(ﬁﬂdﬁ@ irdfuction by
acetyl, an al koxycar bonyl % oup,. for exanpl e

0

AHRRBeY: é}rag/hw andet Grag/ii&har bgmzylememlnwutsmwaarbdhgf |resu1ts

p t hoxycar bon rQ <€X&
TR
henzmytyquitibginglepr ot ection condi tions for t he above
protecting groups necessarily vary with the choice of

?‘ﬁﬁg obisAGwE ' ﬁ%%’é 3 %& aaF%ng( sﬂég@% Iﬁrcr(%ﬁnfég ﬂ)ll(%lﬁ% Fhduction by

as an al onyl group or
aifaypicgr (Gn:g/k@yndammgh@)\ﬁeﬁbétwhyMayﬂ]ahm obigstoyteiont ¥$i0s01);
with a suitable base such as an al kali netal

rpy €98 GRowk eﬁzﬁ&@mivﬁylabgapé BT ﬁ&?ds@fﬁeﬁ‘ Y@i[&?&h% ‘ﬁlductlon by
ernatively an acyl group such as a -butoxycarbonyl

glfmplcrm@ g abllmig/kg)or] bebetarhydoxigtion eftestesierond (r005);
sui tabl e acid as hydrochloric, sulfuric or phosphoric
&igde a4 showk Ieuz;nmmivhtg asqalysl iralideratiicrosomes following induction by
rC\é)rrethoxycarbony % oup such as a benzaloxgcarbonl
EH2)

exbphehydipxpigten gk testosigrone which
S
a6 20 SRR ERAR Bk st BB GPE Foipg induction by
PEPBOB ( @3&1@%@&@1 08l p mbﬁmmy%oﬁ%@’@eéﬁﬂtemﬁe

treatnment” wi th an alky am ne, for exanple

%%[EE EX 335%‘ %Rf}%&é/ g&fﬁtg%Fﬁgls fi F‘yeq‘rrﬁf&(o%tomég ¢ o%n%?r{duction by

razine e’protecting group

CI&IP@B@BQ(O Suip/kgand DOm@)k@)Wl@—alpﬁél—h@&ﬁo@?laﬁMﬂl BfteGoStdidNne. These
for exanple a nethyl or an eth¥ %' whi ch may be

rdemthe that t}’é&%ﬂwté wap yighiftpenily inwidd tyas @m@uéth(p<0 05)
di droxide, or for exanple a -butyl group
q ﬂﬁnbgéngﬂgved for exanple, by treatnment with
for exanple an organi ¢ acid such

i Y 0 DA PRI BT oS OBER Il iguction by
ey FyETBIE Lo Al TR B DS EOPR . T

riamoastrde ket disie detsityawps afveh trherg garked in Thkl peotlentinigPXR
gro ﬁs may be renoved at any convenient stage in the
¥si s using conventional techniques well known in
the chem cal art, or they may be renoved during a
[Faguse 2@ agtovsn PSiRe peoniinmatido- dp. tWhedeubls | nazygewsi PXR/CAR

SR P S 3 A SO ! TR

bBentdpaPanyi ng Exanples therein and also the
exanples herein, to obtain necessary starting

'ggs, and products. The renoval of any protecting
grou$

s and the fornation of a
It are within the skil
%‘?WQW %?dﬁﬁ%&lff” ﬁ?@él@a@% “¥sing standard
tec rthernnre details on the_these steps
ﬂ‘i@ eﬂ?ff Blfoaﬁj der therhwmispisptinneot WErORR X Kotk AByalone or as a
f |
?gg%l}érqleé%fgea r%‘gl?/n gglng al ntfei(gj g% ?ér/ gllg%l'r@ TL %Ne havef combined
tthese different huacaiiutias by diep-aise @@hsfﬁﬂhht)blﬁdﬂdmlﬁyo stem cells (ES
startingmaterial (forned, for exanple, by asynmetric
i nduction of a suitable reach%on step), or by
resolution of a racemc for f the conpound or
i nternedi ate using a standard procedure, or by

chr omat ogr aphi ¢ separati on of diastereoi soners (when
produced) Enzynatlc technlques nay al so be useful for

. . o o
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and flavouring agents nmay be added to provide a
pal at abl e oral preparation. These conpositions may be

w@e@sesaMed by the addition of an anti-oxi dant BC/GBa®S/004772

ascorbic acid. D spersible powders and granul es

suitable for preparation of an aqueous suspension by

the addition of water generally contain the active

icolis) aethenthah Ggeioneentivinkhbreedihg pad siuscire ableabd tgeigate PXR/CAR
suspendi ng agent.and one or_nore preservatives.

rvls Hrenapissh ek ioeliS.omhiget are rigablg fer subsequenisipedidicatépns with
g%g@éﬁ)lirég?et%ﬁgﬁgy énfcbgig% it%%lﬁggg-‘cleoraé glg%j-xmlge gfri]%:ig ,%gzyme human

/ ronal ~exci S such
DX Geguientesandodifg @ dhidigardetdrprotely al so be present.
The pharmaceuti cal conpositions of the invention may

AR ApPcatiBn ToPPhde?,rl %&fmﬂhét%cjnns‘lt\é@f:ﬁblﬁ 118 ikﬁ@fk oﬁﬁ)%tq genes by
oi | y " phase may be a vegetable oil, such as olive o
@rosaing ¢t Inmdrised animalto a@hifl1 deidter straith as for exanpl e
liquid paraffin or a m xture of any of these. Suitable

EMWoirhst | t80e:GRIY ModBl, MR, ufilNe £XRABELIn” approach to replace the
natural | y-occurring guns such as gum acaci'a or gum

endegroaur genenby theitl humascutholagugs Fhguphanndady Tuerbfoasthe PXR

MY AT LT
Pl ST £ S MMM o
wohtyddledetAwy i eessltadithist the meded of thetpreseihinventids wilhsesemlle the
yEite SR SRR o PP Ror mul At ed wi (h

U L N -

! ive,. LV QUE | and/ pr urin

S5 S SRR L IRLH] 08 AU SR s
icb@pbaitentddbtract SfIDNA dnd] @pbald Se@@HORUSePFigatd ¥). Due to the
suspensi on, which may be fornul ated according to known

parse sirarefsmass Hignohboe! ther buroan PRR gpps; ope kaptethe intron-exon
Pk a0 T P ST A7 i

. RERRABICIEEON sTHRY itk I8¢ Rithinahé li8add bRai3 #nde! tﬁgf; Platively

or suspension in a non-toxic parenterally-acceptable

divplisire of theslimanCAR;, ovhidxeamprsearaghlyt Thbnfrom exon 2-9, enabled

1, 3-butapedi ol ., ,Conpositjons for adnministration b

SHRLT B RS BPIPIT R a RS PUEERSTO B O AUty )
ressurised aerosol arranged to_di spense the active, )

ipfihﬁ dlsicomppigiag hygnagised &% and/eiaAR Aok further godified with

\i
St sshachie Bindd W BB s RN IB S FLRBH e

oranspoeteo pritdiad) s Itmwill be possitsle ad drdshehaafiah caRWile hifanised
conveni ently arranged to di spense a netered quantity

SERAEAR with e HBNerpouserlow gf fthereate gfdsyiaypingn-tamnan transgenic
for [ e - ferred to Chapter 25.2 in
oﬁjﬁnem@ aglfrb %en%{%’g%geﬁlépbéd @%‘?%i nal Chem stry (Corwin

nsch; ai f Editorial Board), Perganon Press
2%@@T$h€qaﬁﬂgggﬂg34Q@Five i ngredi ent that is comnbined
with one or nore excipients to produce a single dosage
fAdr PH0d kequire esducing \elacaoys degdiedi g thep enzyinle chivslirome P450
treated and th? particul ar route of adm nistration.

pqﬂuc@%ﬁg’%) De Ftéﬁrhﬂf g_‘tPlRoﬂlerqf@@nqj@é}ltmﬁougygpactivates all P450s.
Ly . o V. contaj

SMCLER R QIR by 8T SiGOR) Bt Ghmeptally

régulutah capiticnal ICRRe delatore einyeed enpodmmtiMilivef cells. HRN™ mice

exci pients which may vary from about 5 to about 98

percent by weight of the tot§% conposi tion. Dosage

unit forms will generally contain about 1ng to about

500 ng of an active ingredient. For further

i nformati on on Routes of Adm nistration and Dosage

Regimes the reader is referred to Chapter 25.3 in

o = Y ~ o s o o~
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dysnet abolic syndrone, arthritis, osteoporosis,
obesity and obesity related di sorders, (which include

w@enspbiasal vascul ar di sease, (including interPeT/GBRG05/004772

cl audi cation), cardiac failure and certain cardiac
nmyopat hi es, nyocardi al ischaem a, cerebral ischaem a
and reperfusion, hyperlipidaem as, atherosclerosis,

irefotd hirtive a0 damelosd et an dreslywhia deeibiless thﬁnpletely lacking
conpounds of the invention may al so be useful for

heraticd 400 arediated ncﬁtaﬂvehgles(%nd@rs@ Ekiehak J iokGher.ndy8:13480-6,
| at di
POGDRTEY BesftonE PRfiiad/ R\t HEPRASHR, Bh FEY 49 PR EBSE fuman

PUDOLATBANE ordbr kA HBEGRPASDNRlanbg@ASE such as
Crohn's disease and ul cerative colitis. In particular,

the conpounds of the present invention are of interest
loensganicMeyserlioductiotel ay or treatment of di abetes

mel litus and/ or obesity and/or obesity related

NrSRIcAVigal veSoPRRY %é RE& to ihBENERIRORAAS PA5G/OPR combination to
i nvention are used for prevention, delay or treatnent
SIRMa belise s Altefrlatively, gérm hn@ﬁﬂaasgeaspmm,alst ilneonpomp;ing rbls same

I{agt%ggﬁ%slnga}/ng éb%g@?«% Lﬁ%ﬁd q':lllluglﬁg\rlbya %ggener tHgy transgemc mice

m}% Ohet € u r
deI a@ or tr eglt %%%téacl)f@gggg“%% eflat ed@%}ogo?ic/?glrg%%nggna%d then
crostirecdiag pleast with tHIRNTY waitei anrwucm@m%humdnmed animals.

Lnvent.ion ar sed faor the treatpent of_ Al zhei ner
E’r%/‘ﬁlg ' erﬁf m%@%o regFSentsATRICE c 1S @F@W@fggéfr |“l§’é‘§ targeted
'i‘z%fl &1dﬁayoﬂ°een?c?§)$ﬂ1@dst%ﬁl il hh%ﬁ‘a%uéh"t 'bﬁlstoc%s 1nJect10n.

Ination wth one or nore other substances an
t(]resmbmedmg bﬁrCYBeAnmrPR: afrasgerdies N@ith r HRINTY. t&upﬂmduce P450-
conjojn tre tment may_ he achi eved by

Spgniset agimals way be ﬁl@% fordhe prqsietions ogaﬁw’é@@ -Bupapisest mice.
ém%r}lna@ghlé/bglgﬁl{y HRTTRAN gaissmg%léé Pl%dh&&?&/ﬂ%@tﬂ%ea%{’Rtge ne 1sI f}]anked

eatnent na Ssin

derarratiecstaall vitiese eﬁﬁéssﬁmmqhemeym taRied Hbiman RAS0(® Rihd CPR
may be beneficial in the treatnment of netabolic

9y el bweaql FEPIHER ﬁel%ﬁmﬁfm(é) hayre bmwm(tr@éucpﬁéam@@ﬂs lprived
guc cl&r%rffé §8n%e ?%my%#;e &Pgﬁb?gﬂ‘j"ﬁlgV fus? 1errc1:a1 s%ralns n

p0|n us ANy
W@&f tcfd SdcyaBdinase %xﬁr%sskaour[&f dhe codntfoN®f Qiffererdt q&‘i/omoters to
HDLc (<40 ng/dl or < 1.03mmol /Il for men and <50 ng/d

produce gfﬁmg R4$(bhumm1eqd) inodifferent tissueson tuntler dllffﬁwrlHIDLdUCtlon

RN AR TR IRE N S —

@aﬂrauﬂg&elrwoem@aséfeﬁﬁbs% pl asma gl ucose > 100 ny/dl
or 5.6 nnnl/l or inpaired glucosetol erance or

pr e- eX|st di abetes nellitus) - Internationa
Dluetsenisationeteqtegieon & i nput from | AS/ NCEP]. Such

conjoint treatnents may include the follow ng nmain

GRIRYT toP Sstabllish ANk oA | th¥thb e Bk R 8ssfisC ﬂa_n@ﬁoﬁaﬂ' ORffnan P450
that cause wei ght |oss by effects on food intake,

activitientin aHBNTMt icelts, oexperisregial eixpsgeties uercodingc aytasolic fusion
orli.stat ram ne.and the |l jke. . Insulin ..

Bentp Be 2 piasTrdolibiod HEGiG LR (G raBlsphae Efasatiod4sos are
Obheiae | Al aha@ll Bi elcficdase hagIAY gglﬂf& p350 [ S MbALOwh the
(for exanple repaglinide, nateglini Agent s t hat

I0AR comaponent é&t detemuined by (ekpressng iidse adi]epmpt/esdm appropriate cell
peptidase IV inhibitors, and G.P-1 agonists); 4)

I nsulin sensitising agents includi ng PPARgamma

agoni sts (for exanple pioglitazone and rosiglitazone),

and agents wi th conbi ned PPARal pha and gamma activity;

5) Agents that nodul ate hepa%gc gl ucose bal ance (for
exanple netformn, fructose 1; 6 bisphosphatase

i nhibitors, glycogen phopsphoryl ase inhibitors,

gl ycogen synt hase ki nase inhibitors, glucokinase
actlvators) 6) Agents deS|gned to reduce the

o o o ., = o o
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foetal calf serumand 1 ng/nL insulin for a further
4-6 days. For the experinent, the nmedi umwas changed

wa e0ose6410r f ree medi um and the cells pre-i ncubaP@UGBRG08/004772

conpound sol ubilised in DVBSO (final concentration

0.1% for 30 mnutes. De novo |ipogenesis was neasured

by the addition of 0.25 nM sodium acetate plus 1
rGltielsybtefassmdi thén aegigthent & @ac by witdoviras tandfestionest RN
h (J. Biol. Chem, 1976, 251, 6462-6464). The cells

Welfe washed in phosphate buffered saline and

sol ubilised in 1% sodi um dodecyl sulfate. An aliquot
asmpdedy Hanfamizapvnipesjectsiet er mi nation using a protein
estimation kit (Perbio) based on the nmethod of Lowy

(J. Biol. Chem, 1951, 193, 265-275). The |ipids were

¢ . . )
I IR R SO SRR oot

i ter.and heptane according to the nethod
?F“@S Mﬁf* %ngplh Enzynol ogy, - 1992, 209, 98-104).
The organi ¢ phase was coll ected and the sol vent

;Ng?t{i}glﬁf'lt gg% %}%@ﬁn v dbSaR cbfonﬁi'&c'ié?g@gm ( %glfdf?d(tg%(g%u?ar clohing

exane: aceti c aci

Iptquiedsres.cPh¢sat wdtors arendesigled Ahasieh b @Iay,p&raf tigreDN@ of human
|i§UId chronatography (HPL %ﬁ33|ng Li chrospher

QfiBRIsis Wsed 3o dhentiapdpiionsl skt sitgo4dheserrsdiopdisg mouse genes

L ﬁe xane: prg Bgﬁggﬁrﬁcﬁcéeg g 9%%"‘393?%%9 af?ﬁ%f -flapked hygromycin

redistarek chssdite)rtHeulElr Bte fwgdﬂﬂnggvebtbrtdﬁeme Adomycin resistance
Sil versand and Haux (1997). Incorporation o

CaEs- dBcoth eagsstthe tlapsegipisc aei tganinated thyom m)a@ metif.yweepse of

| n ackard
S5 e P TR G0 TR PLpch Bl gt the pac
Bf egdnrcelekxed Sy rieleasi. Sed ngMéEl aaglsl s Human manmmary
epithelial (MCF7) cells were cultured to confluency in

6 well plates in foetal calf serum containing nedia.
Fo two leensexypiérd twends of stendashiéluctropasatiohdan gESYBIAN mouse ES cells
iﬁrun}free medi um eqahe cells pre- |nc bated with

swpraew acpFv el QP TRRORARLIOA ¢ lowes from cach

Bt of BygF L0 e ANl SoBETGR e, RGN,

Zpéﬁﬂs'e) délouesaart adeartified emciSoutetmf blot aarfalisisheSelédtdd Clbnes are
Biol. Chem, 1976, 251, 6462-6464). The cells were

- veHdadi igeted phin SAbBcrlasterystal arrde tegnefesed Libiq .fgs;@r mpthers

%c@o?@iﬂ% l{g]es?%{gl%ﬁ%l&?&%c{n ém%ce(ﬁﬂesalL1@%8tr]ﬁo%§hésg '}Bg/tglq ? visually

ote Ion u estinatl

(iﬂ@é&tb@)m@ ahtkbridm Ishi%tdimﬁﬂvdci)}olﬁad-ed%ﬁr HighlBi dhimerﬁ"lﬁﬁi\nals are
1951 193, 265-275). The Ilgbgs were extracted into

o B Jurther boprding sy G§7RLIGBLeanstC bpvkareumdp Selpetionemarkers are
N | | f d
h e p ée(r%iel %)é}%:déonogyac %S%migg[ oéige(ﬁet% S(t)r ngals e?mnm?f\/gtr h ggs in

Enzynol ogy, 1992, 209, 98-104). The organi c phase was
coll ected and the sol vent evaporated under a stream of
nitrogen. The extracts solubilised in

i so- hexane: acetic acid (99:1) and |ipids separated via
normal phase high performance |iquid chromatography
(HPLC) using a Lichrospher diol-5 4 x 250 mm col um
and a gradi ent solvent system of iso-hexane: acetic
acid (99:1) and iso-hexane: propan-2-ol:acetic acid
(85:15:1), flowrate of 1 nmL/m nute according to the
nmet hod of Silversand and Haux (J. Chromat. B, 1997,
703, 7-14). Incorporation of radiolabel into the
triglyceride fraction was anal ysed using a Radi omatic
FI 0-one Detector (Packard) cgpnected to the HPLC

machi ne. I n the above ot her %ﬁarn&ceuticm

conposi tion, process, nethod, use and nedi canent

manuf acture features, the alternative and preferred
enbodlnents of the conpounds of the |nvent|on

o o o p— o — - e
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Cedex, France), using MeCN 2-propanol / AcOH (90/10/0.1)
as eluent, flowrate 80 nL/mn, wavel ength 300nm

wWa@g006g649G | son prep HPLC i nstrunment (200m  heRd®:B2005/004772

(xviii) melting points were determ ned using a Buch
530 apparatus and are uncorrected; (xix) The follow ng
abbrevi ati ons may be used below or in the process
section hereinbefore: Et20 or ether diethyl ether DWW :
arypRt Bty Ekprasaishosr RAMsiinC b Mdie a8 Sdd uman ¢cDNA from the
1, 2-di met hoxyet hane MeOH net hanol ™ Et OH et hanol H20
warkespating mdusepremoteri ¢ aci d THF t et rahydr of uran

DMSO di net hyl sul f oxi de HOBt 1- hydroxybenzotri azol eEDCI
(EDAC) 1-ethyl -3-(3-di net hyl am nopropyl ) car bodi -i m de
prdjeeesh VP HBuibEAIGH | sopr opyl et hyl ami ne DEAD di et hyl
azodi car boxyl ate Et OAc et hyl acetate NaHCO3 sodi um

bi car bonat e / sodi um hydrogencar bonat e K3PO4 pot assi um
Methplst Th&Iapetiygrerectu Pip ofdneudddNAfth standard molecular cloning
2, 2' - bi s(di phenyl phosphi no) -1, 1" bi napht hyl Q?pf

procedyies, (heptrsky lip Hesgnadrin spel # seanthatithg “Leader sequence” of the

ARG RARGE S B, RO 5% BRRBE Py oA
R¥ithotit S¥dluenddd\Tidnex ofrl Ag MEITEEd inb? Bon21 THE brci]%{nhl lice Mtes for

- tetranet hyl uroni um hexof | uor ophosphate Na sodi um
myanse e 1 AgdHbe aetaingd.asa thabiitis gionsiruey powotialnenhedes a fusion

TN b e
RehmiftRet BY 2ot ARIHEMe heWbctBueRM¥CA PRMAanRbd neomycin

ti
conmpound nanes were derived uSing ACD NAVE conput er
pesestange caselig(see Higuss ) 2- Fnor ophen g
~am noVi V- (4- nor phol i n-4-yl phe yl VI, 3, 4- oxadi azol e-
%;carboxanide 2- Fl ugr ophenyl i sot hi ocyanat e

92 nL,
hodargetig) veios inlgenséecte by Sanderdedlediippgeation é&o&ﬂ@mN mouse
dr.azi no-. = ( 4: iVl | ):r: 2 i.de.
28, Tong Ay RaR0G! M s B YR ISR T vy

Southesd blot dhaBeisunddlécteal dl@rs el vipapdedyasnjedédiinwd BALBC-

PSCar bodi i mi de (909 nq, 1.2 mmol) was added and the =
plagtocysh andsiransiareed #to goster magthers f apcording 4o rstarlaed operation

[ ' d th S | hed, with 5 .
PR LBRE ol e B rd STuPL FReE ! bt i s
daetfinad 8y hhe coRSt. dlighllydhirhérat fmWistabe GeatBy fluét%hrn‘lg&ediﬁg ina

ive the title conpound as a yel |l ow powder (
L/6MVgeuetic badkgramd( Belectson mariers arg tepjovedl in 8ivoby crassing to

t) oy b 2H,.d), 7.30 (2H, m, 6.95 (2H, d),
§?‘§&?§Eg“é&(s§?tn'm, 3.1 1-3.01 (4H m: N5 nie M 384,
Exanpl es 2-66 The foll owi ng exanpl es were prepared by

_ in .
B B D Rlss DG VBRI of il RDNA 14hld" Benomic spquences from
ithotdrrespyadiiganousegnogriéerc Ani mal s for Assessing Drug
Met abol i sm and Toxicity The present invention rel ates
to transgeni ¢ non-human ani mals, tissues or cells
PebicvRdriRanal ;8d et hods of producing them The
transgeni ¢ non-hunan animals or tissues or cells
derived therefrom provi de a system capabl e of
QEGtheds | THe hatgBihdRREBE NS doRSRRAST Wit §RRdHEYSolecular cloning
nmet abol i smin place of the honol ogous endogenous
noreeturesaThaveetat isplesige¢chia sapla faay, thhiea ydmidrafibuesn PXR cDNA
expressi.on of hunma es introduced into the an
5P bARtaie esbiengh o Gisth ot B R ARG e of (e v BixGgene,
hheRbYRAS &lous® SeirC APeL]sVreBNRIO I Sufdn P38k sEGRAcE Bontains the
vivo in humans. The transgeni ¢ non-hunan ani s or
tissues or cells derived therefromare for use,
especi ally but not exclusively, in assessing
xenobi otic or drug netabolis toxicity or other
properties or functions of the introduced hunan

proteins such as netaboli smand/or biosynthesis of
endogenous conpounds. Background to the Invention A

- . . I T




Vari ati on between species is known in each of these

protein classes both with respect to the multiplicity
w@boopoetiel ns within each class, the function oPCT/(E82005/004772

proteins thenselves and with respect to genetic

regul ation of their expression. It is known from

WO2004/ 007708 how to produce non-human transgenic

@DINYlo$ erxl-4Sgenbahid sumibh@RiofdntioH R BxGHEOAR infrondiad cDNA of

the functions of endogenous cytochrones P450 have been

&ﬁ?ﬂ%ﬁ Peﬁheogrartrénntt is deranated Y wi nelivd mmztéoT@e Fegetipe viggtor carries

the 0 P45 uct ,
AR AR SR BRI RS BRHEMARE oBRRGr oty motie 3
&y tHRCJRIRHBS cA3¢& 2. F@@l@éﬁﬂ}'@re HRWRYEhavelten 8R&4Ed MRFmouse intronl

ani mal nodel has linmitations in that not only are the
iepd 33 dadhel spdGOaceeptor pobtlednatid, phidhi dlgvatheo gepmratioorof a PXR

f th but al h
Spa0% RN reptial il R i Rde b en et REHhRae mGHE Ph-C31
%Wsergagplg&e@pal ogous to that seen in the human.
One of the prior art nodels i's also limted in that

addi tional nodifications are needed to provide

At earpetinpeveRdd s tratbotadty aaidard élyctidpotaiionifth AFIBEEEN mouse
human P4503 W t hout reactivating endogenous non-human

erdls. @lopes areyselerted witls hwawa@eandd&sae@ qlcrners l4ee idgatified by
ufflr B"l'o? ghtnta&sfserge? ff%e olﬂé?n%tgi gﬁ %nr]ec ed S BALBc-

thus e sy I's una 0 pr

eistlopdts enpr @irskerddt irts kSO KABws idc@ﬂﬁﬁé@o Rtdrdbrd® bperation
to humani se the i nduction characteristics of

PYceeueD n{egtem@@m rihesgefostaus ardyianly dsspestedhanda shigmism is

%éiﬁ]%ﬁlgl%% ’hFur célg)u ﬁ:/gf’lﬁ%ﬁlﬁgg’;n&‘%%lsz%gg 12%6 %r &ﬁtﬁgrnl?_};g%g ina

\US¢BE/ON LotioBacrdNd. 96166t ANHARErsHRS fehdvOR /D HDE by crossing to
reeﬁgﬁct i vely have been del eted. Wile such aninmals

sdeleferstrpinduct i on patterns of endogenous P450s
t hat reproduce those seen in the human they have
dSI rable ch racterl St cs because the c tochrorres

RYRGHate St II non- human cyt ochrorresP450 A further

dt sadvant age is that because the PXR or CAR genes

thensel ves are not regulated as they are in the hunman
pm¥niselanRE HIPXR ARSOBB& beidisted ru'si‘ﬁ%nthgyab@ve strategy and are
het er ol ogous tissue-specifiC pronoter (al bum n
ph@mbmagly noveal-fel pwingsvisual ufspcd’t@nhﬁhe_/r lwve poers typedr @sing PCR

ccur h can_have t sult .t hat nor

8100 TRE 253 1B S ArdGert S Bloutfscite. EXGRPR inclyde male

%43?’6%%81262@4%&&&5%& LR & 90 Ea'i?&%let WPQ’,: DOB
genom ¢ clone, thus the transgenic non-human ani mal s
dadé@éuﬁﬁnhlyred alode at18.04djuFhesesnice casisesugcassfuilgbtddy t o
reproduce all the transcriptional and
post - transcrrz%gr onal regulation of PXR or CAR
ek pr e 3896 Brdeset weat010?®dsi on is restricted to the

liver and may not be of a physiological level. In

ditio hes 0 not en fo plice
ri a:ﬁftgergf’mtﬁe@%ﬁjéﬁ_g%@ )ﬁ(ﬁ?ﬁeﬁg’% Q:?riogﬂgack of the
PXR/ CAR nodel s is that they are unsuitable to conbine
| ot genes W thin one ani mal
Sl n(:ei?[gé fbhﬁl?rétarg)lgs%g'tzl%g% o? 3 e‘°§8ﬁ%ea11%d achi eved by tvvo

ndependent on1czﬁlte atrons i & knock-out_of th
OB ChBire e irop Iestom o SHEA g R eRAgHS (RimBigure 16). This
t f0l I

FrHPE; SRy dORChe R I prBenl B B R RR BB in he
for inprovenments in aninmal nodels of hunan met abol i sm
that can control expression t he human genes

introduced into the animal sO that their expression is
regul ated in a manner nore cl osely anal ogous to that
seen in humans. There is also a need for nore aspects

of the hunan netabolrc pathmay to be reproduced

—~—r r i " T S
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-exanpl es where there is only one gene In

simlar or identical function as the human counterpart
gene. For exanple, the human transcription factor gene

whp@ene#37 PXR (NRLI 2 nucl ear receptor subfam | BCTGB2005/004772

group I, menber 2), Entrez Genel D. 8856, has a nurine
counterpart of the sane nanme whose Entrez GenelD is
18171. The proteins encoded by these genes have an
edld 1@k emimilsnad ithe prederideeofotheg dhmnbtrdnsciptvdile in tHeetransgenic
are derived. General ly, the introduced transcription
euss lings emonpizaterh Hind -2ene) exehange 4186 | takgmnplaes 2ndndhat the gene
e- - hol.i si nzyme gene and/ or
PRyt 0% PURE e et M AR IR U, 272 acor ee
f | o wi t h_t he endogenoys gene w th ich it is
Z%%P&gf‘@ﬁ? thepefiormed §o oy b EscHpe b ﬁuﬁmlﬁdwam hpmga PXR
g[r ﬁ . 0f . ) h 0,
SESRE 1h 180 niifhion B (ock BRu ). InEhElyels Bnglffheed the
presabeer oft trantr@ipterof sizen .§ medtlielr kilbvbased Sifdichting tat the entire
%ggaéof déﬁg-netabolising enzyne ﬁfnes, equi val ence )
isgd deHe £one hag dogn diwsseibedy Bhe sigpiaiahe dipgarents obtained
Cficit _ ,
BBk SRSk IBeld SLAARLEE niay)
eqguence honol ti,ssue distribution. Certain ..
SERUTCR 2pelvaiy 8’&3%@3%@ ,CHB’Q%&P&ff@gd it g e Eepding frame
Fore tiieY Rafide PRYE |rﬂi{NAC_Y18&Ag€|:enC¥B%§§e@ndI &Yﬁﬁge uerGH(a)g PXR was
isubsequently wosfirrd hyaWesternjelneamalysis tsengrmibodymised apginst the
four g%ﬁgc genes in the human, -and numerous equi val ent
JOHES 5™t he nouse. In such circunstances, at |east
qpe, q;%ferab
L SINOQRSLTATHR 18

CYP3A4 i s an exa

th four, five or nore or even
, P #cfupetiongl ar e annul | ed.
npl e ere there is no obvious

ot va:

. dn todsir diguédennonstrhie thetu e, iinan CXIRS Atotdincwas durational, mice were

AL o T
fpguﬁg&fﬁﬁﬁﬂﬂaggui.Reference herein to "annulled" is
inte

_ ded toinclude silencing or deIeFion or rendering
OB R B G B B BB RAEE 5 it o e

BEquaitet GEantit@tofl &RS tsubRindeOam Ytik@yEltot BRkinl § solution or fine
significant to the drug netabolismprocess. For .
swspeasien, Theneonesapragion iod P ANewesls 10mgAml amh Riff 28mgémleofhwapplied

be | t 20% f bly I h 10%,. .

SRR pioT Ly prbiondor ity R Brdsrparbio Therpiaingd.

ven re preferably 1% or less of the wild type i
Brreggmmalﬁ e¥yer. adipisisrpd eeebids (§prnamily rinily| éa igtrareritoneal

FLciRhCTEE St 5 RARIEARE forbors BBl Aol dilpllored was
pombkg dotlyweighn ThiseHutt sitddusiatbtrationd atae cho®Raefor 6hRistency with
have generated transgenic nodels that incorporate
RERYiYSlyatblishadtworkon- hunan syst ens, notably the

nmouse. However, in devising these systens, little

amimals received st deekyrdopesi ahdtwere &ilkidrapprpxtitatelyalst keoatrs after the last
t.he human gene as it exists in its natural state.
éﬁﬁ%rally, cDNA sequences have been used in the prior

art rather than respectiga the intron/exon structure

Sraptifacaionsd Gandel L.drynZed® rapd riXR rygotelre ith linemmipgesomes of all

it e i, i nt i C d,.exoni )
oSS 0L B4 AP B L EBURIOR) ot e
ahd) htma@ PIXRaprojeil) ndRIBsBE @KS) 6B REpldyel MFotei i@&htification of
variants are inportant for a nunber of reasons. First,

they may have a function. Second, they may have a
dom nant negative effect, foigexanple, by binding to
their usual protein partnersand altering biologica
effects of the protein. Third, they nay sequester
ligand. A systemthat accurately reflects the in vivo
situation therefore preferably mrrors the bal ance of

oy " o, e e
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Transgenic m ce for human PXR have been created and
are described in the exanpl es included herein. Human

WOXRei06t1PDUND t 0 be expressed in both the |ivePCHOB20B5/004772

tract of mce in the predicted manner at |evels

equi valent to those of the endogenous nouse gene. In

this way, typical problens faced by conventi onal

i@BeBaand €3p2b, dnki-S/ply patibaliehwas WyEr(CH32 and CH4, respectively).
under - expression are avoi ded. Furthernore, currently
Reavltsase showmianfigwg I8XR nodel s use the al bunin

pronoter to drive human PXR whi ch has been crossed

iThese dat®Penondtiatdion fgtan ofl theTdoereetf mpleculRiXReight identified in both

TR0 R iveiaig s disrinR el FiremerSpular Wrighs ofthe o
rel i . t hi .
JRISHS S AT, HE A, Sidhe Rt B e cie

exqleadsi waight fiohe thd predictéd @amind aclie sdyuence. biiaddition, it was
barrier or, indeed, in ang other tissue. In this

Hefgresting ke npierthat dacelgyeh gk expressione of Iofd iistwesnpthe murine and
f ' . ' . i o
G808 A 5 S SRR R SRR s aiven
iofitthie sargep@ni@r ession via this pathway. Strain

di fferences between wild type and the hunmani sed m ce

e REBP HRPRRShARSNE prdi@ihs MRy Rochidife PASROL i
wicgmare shown to be ngge r%spon5|v§ f@ﬁzgnpouﬁgﬁggﬁgﬁmnﬂy
alsmohstratgsi a8 imarked andustien kn dla himabisedn PR anduise €sdeoFigure 19).

PXR. ..H [ d PXR ' s t d t .
Tripiringlbette: SHosryE 450 SR D W RR AT ke pdacs by this
§3B@hent, LHeh{b‘ﬁEt‘Fé%fr%- thh B SndtRBof WRd Wiy tlgrl%@ﬁgﬁ%tflin and not by the

background P450 enzyne activity as neasure

bBernetiee hrposcoiptibmt facor, ofonkisitios tandmsanandceptor (CAR). In this
7- benzyl o ui pol i ne depet hyl ati on between wild type

AR Tl 081 PR e S1ctie By TEAGE Mot ep ardle, Although
'rﬂ&iﬂgi'c{ﬁgisa&g?ﬁed-r@%it D& e QRRILEcfif RS to, interact with
nmet abol | sm test osterone was neasured. Again clear

®XR, ehe frve thab ab Wikferehdes wéré dbypecdativile theld hernronats BXBy the
animal s were observed hi particular, the

Pugh doneplenmengandiseth of testosterone was

constitutively higher in the huPXR animals relative to
tBnayme hefivitymesays Consi stent with the strain differences

in wld type and human PXR, there were marked

Wistifge eretyaesadtivity s na tiveti injcrédoridde weoweR 4b10es coffirm the
I nduction by TCPOBOP. hi the case of testosterone )
Veestgrp hlothiegvliscy (The i ash vity fin pentoryseparpiipgd-deethylation (PROD) is

ani mal's. articu

BO¥ isvairibateditd @kprekitor Rstelcdficm af Fh%sdnﬁirh@ a&Rety data for Cyp3a
?6-Qget a- hydr pxyl%ti on_was nmuch nmore marked in V}\,/I I d P
eph EypHuimdpetion ydampicin pre showe seBiguee 2 dose of

| mg/ kg, induction of testosterone

IfvctomsthgdinchPPER noee weirsx lapptoses ofidfeinyidis el TCPOBGH d
type animals but only 1.7-fold in the huPXR ani mal s.

Thbfden gRi¢meleNRRSAa] giferent@bERBerS®IlE itypevandythehuPRR mouse,
humani sed mce relative to controls. Transgenic

anrqrar e (hallpnged withe Jovardpsese|df stifiowieidi og TP ABOB.  These

aspect of the invention .preferably denonstrate the .
FEARBR 1R A1 Prgsel Do g Bioiisia dos Beererepedsd B8 pre efficien
$iRiBerCE thuin ARXRhARhuriRE SfaBE@Bli¥n $t60 bnd TEPIGBOP is reported
i nduction of Cyp2bl0 activity in response to

rifampicin. However, such cells and ani mals do displ ay

an induction effect for CYP3AL 1, not only with
rifanpicin but also for TCP It will be

appreci ated that other hunman (s) encoding a
transcription factor nay al so be used in the present

i nvention providing that they are capabl e of

regul ati ng a phase-1 drug-netabolising enzyne, a

o T

AL SO shs BB by i
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to CYP3A4, CYP2B6, CYP2C9, CYP2Cl9, CYP2D6, and
CYP2B6. It will be appreciated that other DNAs

W@pweds4197 a phase-1 drug- netabol i sing enzyne negT/@B3@®5/004772

be included in the present invention, providing that

they are capabl e of nodifying a xenobiotic by adding

or exposing a polar group on the xenobiotic nol ecul e.

Thee ahinire @ffiiert iterRsfatdchangs Pa5U gehe iekpresidorcini the mouse than
i.nt o PA50- humani sed nonhuman ani mal's is predom nantly

dp hy@an Bystemie known rel ative inportance of various

P450 isoforns in netabolismin the rel evant tissue.
Thhestudymonsistadpf 2 aninwlsipdreroure Gomgl gravps t:omiisglﬂd cﬁﬁ miam treated

Sl stEppamed AR s Chopdrross v”x?lﬁﬁt%'@ﬁ%r gl i of com
»)
R T SR B R0 st R L A8 ableSL

e,of t rese S dlct he need
@%?%%9uéggpe’$(ﬂ64’ﬂp ‘ées s’%’éé’i’ ’id”F‘é" g%f”eé”‘?{‘ﬁgt’mﬁ%ifsmg low
QdSesVf rifBmBict atdECPOBOPM Ng human i sof orms will be
preferred:” 3A4, 2D6, 2B6, 2C9, 2Cl9, 1A2, 2C8.
However, it will be appreC|ated t hat t hei sof or n('s)
incorporatc ot A-ref—ceH—J-stafe—deperdent on
the user's l\gff‘ils?erreﬁflél Th { ik e e BSERERI §ed
transgenic anlna nayabwt dGS|gn9d to |nvest|gdte t he
rol e of spe =y L T L_llc G SS.
Accor di ng tobfﬁ%m?eac oIl of the |nW§1t|%np%?rnqle
genes, gene| chvZRens Qniratdnii nat i| Gow odf Sxm@h@’genes
or gene cl usk qy b eplaced] fahe pene i ust ers
shoul d pref b kap ?EEIac=d%wh=F§H§gcs?Ké§éb; t her
than sinply W&Mé. ng R¥di vi dddl | Gemed.| Thipgaibyener at es
a situati on TRPXRTGN TRE rafi a5 CohidE [eXPLa ¢n

| evel s of genes_inlany gene cluster are the samp as

the ratios | nfERcH t e gendd afcemeiprds@dali f vivo.

This is a pRERBIRNYN CoRAIINAS N1 CoRbR!|VRheRLS ENt i ON
in the pri or—art The CYP3Aland CYP2C dl uysters are

preferred c] USFERs [of A et 1 -dr §Gomeil aboiekiihg

enzymes f or [ CEBLAS¢MEIHOBTEC PT 08 Y Chl ofl1[E SAERSEN]
i nventi on or—even bath of |t hec- gemne

clusters m B%m¥@ﬁlégggﬁ§€b)rgin(C?@”Preéﬁﬁg§§ﬁ;

i nventi on. [AclePKRi NgTCRDBAPE |mVentbmmﬂ th&@&h@rh

IJ

1 nerafaor ol v Al o o b oo Ao oo
part! al ’ or FJ%I?XEI iTereiid AN ﬁmoﬁ SUI enes t hat
are inplicated 1n a particular pat may pr ferably

be replaced. This ensures that the partial redundancy
of gene function is retained and so, again, the rea

|oIo i cal tuatlon is mrrore xanpl e . can b
3’%@ ByW?Eh Setonpied plny omesyEPE %ehme fas | of fropgmber of

S
o e VT
wiytdchroloy PeXanpyaes. IMEteablowRe a634yS Meresponfolmad.es.

Therefore, if one is attenpting to generate a nodel of
drug nEpaRbkSdindli}edB raét‘iwhﬂgwisr&t&?ﬁ?&ﬁﬁn%ﬁeﬁ miBro8ées.

state other than as par |ts entire gene cluster is

di sta [t

cont r glgtsf&g‘%efci?ﬂ% }%ﬁﬂ)g('&%%? g?tlvi’l?rt atlseac rlllgégl ih IXfrer Kicrosomes (ILMS
rHRleu00ber to decide that it m ght be a good |dea to
generate an ani mal transgenic for the CYP3A5 gene, he

woul d o4l spekimie Victifitied PR AleBctionl SvACESresdaT &Oﬂigdproteln as
not thinkto incorporate the entire gené cIusPer of
wistesiiriet uking tise bowpryrassayRUMh8paes0Q]). u3| ng prior art
techniques, it would insert at an arbitrary site and

not inits natural contextual position in the genone.
Wrse still, its expression uld be under the

direction of a strong pronot specific for the |iver.
This strategy would very likely generate a | arge

anmount of CYP3A5 protein in the liver, and because of

the Iarge amount s of protein prOV|ded thls proteln

T o s T .. o, o, .
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of the nmMRNA product are not retained in the transgenic
system Researchers in the prior art turned to the use

wo@booset19pronoters for a variety of reasons. PeCT/GB20054004772

wasfelt necessary to do so because the transcription
signal s provided by the endogenous pronoters were not
deened to be strong enough. Furthernore, it was

{th othg hfirsh esxpetimelt, t DbetEgloRyQUIBLIRIS vidiatakbRthsbaaRtraBOWn the
to be effective in the nobuse. In contrast, the

irHympicio fregiedf animplsy in ribe riyst instancenthesm dirsedloudy a difference

\jﬂxmréﬁ’gp}%%l&%% Yﬁ%%ﬂ%otr]urﬁ P SXS ieoe e, g&gﬁt&%&%&% \fvhg %lrpiet a\{ld%fumanised
dogre g peTeFibadel M). Tned¥aRion] hithouigH thid eAzjrhs BMBiSPRE fdtGnducible

manner. By "endogenous pronoter" is meant theé pronoter
by i fappicin.athese was e cearkesk giffeseniconin ehzyrhe agivity odtween the wild

interest. The ogenous, pr.onot er t hus be the
éﬂﬁﬁﬁ@iﬁﬂgmﬁﬁﬂgﬁg$$ﬂﬁ%#é?gd8$”ﬁgvng&éernativer be the
Q%oqgéer that is endogenous to that introduced gene in

1 eSUOSEHVSHE (FXPerAmPRRl Testastesene hydroxylatinn| was jmeashwed in liver

S TSR 1 HAPARR AR b ot

- faba dbdeadf Wamng/kgBlyert RO hp didaictiom oPé-betal hpdroki8tidh of testosterone

upstream sequence that is necessary for pronoter
ae Wild type agimagle waisteps ithrse wems rigsigmificanttiadiessios, injthe hwmgan PXR
e It 1180 0. fac ecessary .0 use .
3, WeonbRing, dn, uRREleppoic? S PRETRRE S aEfpBIER relatve to
shd wHd kype,(Fighee E)dogenous pronoter, in its entirety,
is perfectly capable of directing expression of the
rrabay _ apa : : I | evant .
P B PRA SR LR OO Aion of
potstsers whicho simitarHanthe r7-sdrepioay uinglideo dedldthyigtivnl @RRibited
gf the transcription initiatidn point. Wilst | )
PHROGT BEWEEY Gh cBRtrolp |(Fighres 23k qfesiin B agievihwas induced in the
Pt [ n LRL : .

BIPARRAALR Y UCH! Al hbETIRICR 48k FE orrgimargy 3-
ifold\idn thethuPXFomidect € or insufficient regul atory
sequences are present to allow the fidelity of gene
ThBFeSess Omilar ﬁﬁdiﬁgiﬂhe el pkdIBydrEephtion it thtbA&one. In addition,
promoters such as the al bum n pronoter that were
éecindugtionl of Cypddl § by tifenpicinclenmmnsirates thatithe thoPX&f s cfotctionally
on;exgrqgﬁHﬁﬁ%ot a gene can only be nonitored in a
AT IR HePUEAR BYEE “in the case of the al bumin
ﬁ%onnter, this is the liver. Prior art workers were

t SXPPEBISHTE afEBE bijet Fdgcipg negeat i BRPOBOPadke hepatiq inpisrosomal

r | | e anly i t ant
AL ol SUE a2 00 Byl A LB e
ouildy typepares shed huPKRt Bfindals/ GerdVbselosd.r €Bh. pEXRHIES StheM7-alpha-
el sewhere in tissues other than the liver was seen as
aydrexyatiome! tastesteroas whe penstitutivalirtgles in edwPERf agmalseclative

gﬁ%shdkﬂ§£§a£§%§y%geing in any way advantageous.

ot her “the prior artsystens based on the

e of the_ al bunen pronoter is that for that systemto
ﬁ}? kﬁ?b%{a- 0% aﬁt@{ROﬁ GESTOSERRE 3%, ﬁeéqcsblﬁ g lho.ﬂeaéamﬁ j0§ mouse.
MedBsgl ke BER ho sRliGHPERRDGH.S BYIRES %@Wﬁﬁft\yﬁ@ 3 PXR
fromtThe transgene in the liver, I ch has ver
wiicks thimdgésnignohétenté sgahmtbelt thg himiaaPHR SHctisei@ig@ers)ise
no |l onger reflects the natural tissue distribution of
@ondbtefitalyitiOMe Straith BifferetRBd M Wil Syl add Budb e WX afhere were
the liver is not the only inportant tissue for drug
metled dlifferenceadn dhaisangitiyity wh dite mheseplinesrto amduction kg CPOBOP.
percei ved as an advantage, i.e. that exclusive
l'iver-specific expression enapled an accurate
assessnent of the real physiological situation, the
inventors see as a distinct di sadvantage because ot her
potentially inmportant tissues are ignored. The
invention allows a global, holistic snapshot to be

I Y a1 o, o o o o "
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This inparts a realismto the nodel that is sinply not
possessed in the prior art systens. Preferred

W@ewsn6418t s hi some circunstances, the target PENEBawd/004772

the human incorporated gene nmay share a | eader
sequence. This may be achieved by retaining at |east
one intron in the construct, which usually results in

dn btae toase OR PEsEESroie lﬁ'fiﬂl;ﬂlaﬁyﬁﬁi}@ﬂi&‘iom s @BBwUyewak Radnificantly
the gene product will be guided to the right

itpducsd & wild a‘pq apinels §at nofehwlR eniredls end o nudtineler interest was

bl f ny fid t nct | |t
o BpockfoDll o g tdeion oMbkl 382y i, s much
inAGre amatkedi th tvhﬁi Ct?ﬁ@ tRdn MRAZPXH eamxlnﬁfsd Blee Splgul%e C£5 and 27
of the nmouse protein, which is encoded by exon 1,

may
wespeetively)edndepe aharaiose DEAL mg/{kgo undustiqu eoke ¢sstdstepone  16-beta-

.S then intro n 2 of t
SR detiBn a8 Ambr RS Bty i R gt B G e im the
IHPXRantmils! ThiBgg ilﬁtd@l'neﬁgrate%% é&%d%gﬂdsﬁxﬁ?rb?{t hddmanised mice
encodes a fusi on protein of am no acids from nouse
asletiveltoaodtrblsman exons 2-32. This construct ensures a
hi gh I evel of expression and also that the MRP2 is

gthiid édtHeofiist $ep@l 6L @t mbaRainbdsl, whéie thé %&ﬁﬁnﬂmf%ﬁ@-has been

~hi other cases, the incorporated human@‘?ene may

ssxehrgred fordte e@agensius grunneepisiemot Bie afvantages of such a model

0BT ik AR BRI B B b 1 ued o

t he transl ati onal |te of the correspondi ng

fouse TGEFREStUGH Pred %ﬁ’ ‘I’Bt}ldleﬁfo Fan fo yidepssgud the role
j s may be

?ﬁ?&%fﬁ??ﬁé&??gﬁi‘ e R S L

dace SHERETY pidiEh “3113%%433%@8‘\%%5@%1% SR, s i o

tstraie | fadhi e | thése dT thesdridB g&out BeheOUse CAR gene.
Transgenic animals hi preferred enbodi nents of the

Rr esenthel 1BYE Nf lﬁﬁRa&pg%i%ﬁ' feds Q? %\éevé'?g %nﬁﬁéro  theNado genous
transgeni ¢ non-human“ani mal and ti ssue Cell s

gtend, Wedefblegpreblemswith poteftiat abér)stmdempﬁ@mbﬂ targvefuded.

anot her mammal i an species, for exanple another rodent,

for i mykangently svtiilableadiBlaBlse®@PXR MSHAS [sPtHd alWmin promoter to
anot her species such as a nonkey, pig, rabbit, or "a

laine hamen PR |Whech bas beenumenskdirgo QdéXReBlllsbﬂchgmsnd Therefore,

B GRS v e PO 4B oty End B an et n any tisue

RERR WHRNhe Nkaa! TIﬁE sERRTR lCOlﬁBﬁl)Iﬂlke%StHg 25061 BB th8d@"E understand
derived froma rodent, nore preferably, a nouse.

ﬂﬂlft mghhlfm in @en’fmlhng gasyenpressianiimihes Gp trsetorai dist blood brain
an et natu the benefit to man from studi es
f‘mceﬁ8r fﬁ?@@ igaey P hﬁ’éHSSHSr ein is considered vastly to
outME|gh any suffering that m ght be inposed in the
a?fa% npigs thiatgy aorunthes o8 giitities. i rap@Ipleasucl micepean be

%\éé&jﬁnﬁndtepstz{nIaQEf r&{e o%lﬁlulye A tgl}e h%lr tog ro{ plig%e%ngeeg(ﬁﬁessmn in any

urre an
CIQEIFEN € budeU Thes cﬂﬂﬁs@'ﬁ@ﬁé’ed%’ eVAidte W@ HeAlh@E fn & dlopment
with currently avail abl e nodel systens, animal testing

OaamarongEntHl § §@16 hWVQ ﬂne cnwltm @wmdulgtqiusmanm deitatigns in a

ol R bR ERF (REEE e S A% s e into

hﬁ@érstﬁﬁi‘ihg @S 8618 I ARHIBXROW hRIBENE |tﬁ’eP %@htlilh@klca@f‘fects of
in very specific ways in the body may lead to nore

dnigsedrscheomicaly whish may festlt rfiony parterbatiord inp farhexampde, dfile acid
nore primates. For exanple, as science seeks to tackle

t he neurol ogi cal diseases afflicting a 'greying

popul ation', it is considered"that we wll need a

st eady supply of nonkeys on which to test the safety

and effectiveness of the next-generation pills.
Accordlngly, the beneflt ‘to man fron1transgen|c nDdeIs

o o e
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neuronal cells. Stemcells isolated fromtransgenic
animal s according to the invention, with properties as

walemenod1et above are al so useful aspects of theECPGB®AN04772

i nvention. Such cells nmay be pluripotent, or partially
differentiated. Stemcells may be adult stemcells or
enbryonic stemcells. Mre generally, stemcells

diopleoytesls AY theefbfothelt lelstn@Mdrami ThdenededRa® Alsd!be used to
stage e.g. foetal, neonatal, juvenile, or adult. Stem
caplpate; chemigady thah M3y Be pithae pntaggnigic on agonissicgion s signalling
gﬁﬁﬁ&a&i c types of cells such as hepatocytes and

euronal cells. Such cells also forman aspect of the
present invention.Preferred selections of replaced
Sq A | a h t ' ' .

IRRRC 4 TEREELI b a s bR Bled HEn WE ok iBponding
daeeuseqaroinoeeref rom i ncorporating: (i) at |east one

human DNA sequence encoding a transcription factor;

and (ii) at |east one human DNA sequence encoding a
dirajects: Siidbbumanizasiont ei n; and whose endogenous

equi val ent genes have been annulled. The inventors are

ﬁ& the view that in the case of npdels of drug )
ptheds:; taggefing | YeploF tigneonsuiet avith staadadamelecyler cloning

%(t?cggg{es .j Yid véétg&n%ggegi %18{1 qg | et tai &7'5% %atdt'ilg %enomic PW&%% CAR

I'sing enzyne SO to ITicorporate in
wegiehse isplusédeiontie thaadlateoral baftkete Tties folfe GARISene: The human
drug transporter proteins, For exanple, nmany conpounds
ﬁ{’alg ssaueneatcontaiR, ali gsneipia seguengeanfcexons i o exespbihe 5° and

Rl BuHRL A oM B R o

Ge@RhEesoIfths iidlisd CARAEneOkilll BteddiSted.i MR tBdnk&titii® orminated by a

ani mal s nust preferably be transgenic for drug _ _
elids paotife rTher tergsting, vestareeatise aa FRSHismltpdh qreomycin resistance
bt.ai n of the intracell ul

P REfe T ety AF oS PP oo msttrio B g e 3 to the

tsB8ctitiniglailed RAREH AIRSw BlOEbRASion WPRICAR KBO6&! 86t entdival of the
the case of prior art transgenic mce nodels, of .

defeimassliate besjuenats mathrtby sits-spbeify Rhi-«i3d pecdralrinasel{sde Rigure 8).
generated by the presence of both ndrla and nmdrl b can
g@ger ate msleading results and so preferably, both

t

darepiins ¥echurie draBsscipdl by staaderdiclertioneratiom ite J1gR dumanized
' e 5 f. "
LB g RERS AL CAF0S ol SRR LB SR Fhgive clonc

atssidentified/by Southytnttier MXRshasedctsil ¢hiks bttexpisdeMinjected into
Accor di n%l y, because the expression of the phase I,

pHdde-blastegyels dandy trangfsiedr inte  Gsiresmothery riceerding mXRstandard

[ Lt fact that.the products. of es .
oBerBR bRkl Liferd Pt 108 bR 8 HHENinRPolsd 08 chispgrism
of deléragsedtichdin@l surNBighbptiikefic ahinfild 44k Q8 fo¥ fither breeding in
co-ordinated regulation that is maintained according

BT HR/@N @srgiic hagkgrawnd el estion magkess greadvavedaigesshy crossing
art eyl a when conpared to prior art systens. In

g%‘f?ﬁ%‘rﬁ‘?fek%@% expressed at a significant degree in

the gastro-intestinal (&) tract and in the

G AR ol id Rt Y i B8 39 N Frouse

ESueetlesChhed ategselect spidh hygroingcinhadiyosivide s1dmea e ideftified by

presence of ph%/sj ol ogi cal | y-rel evant NMDR expressi on
PeyiErEn | gk ranalysis- is?%aqda ongs piet exangede egéed into BALBc-

T T R

of MDRin the G tract, for exanple, can render

oral ly-delivered drug not big@vai | able. MDR is very

i nportant for drug transport“both in an out of the
brain. MDR al so transports drugs fromsonmatic cells in
the liver into the bile. Oher preferred conbinations
of drug netabolismgenes are listed as foll ows.

nN a o o, o a1 o - T



10

15

20

(iv) a human DNA sequence encodi ng the MDRI protein.
O her preferred conbinations include conbinations of a

woXReaaddDr a CAR transcription factor, a hunaPCDNB2005/004772

sequence encoding the MDRI protein and one or nore of:
CYP2A9, the CYP3A-cluster, the CYP2C-cluster and UGT

or the UGTCcl uster. Methods for introducing

pEfcaGiREE Ditted$ RN AR Bistds tde avifuallyhipkpadsddeahd Thih&i®m is
invention there is provided a nethod of |ntrodu0|ng at
detgsmingd @yfmn@plméﬁ) ighlyrelimerniaenimelspre vyedifar ftmher bneedmg ina

SR et ool BB Ry SRR i Slra pVgRsine t

dh WY PLddISPRfLr protein into non-human cell (s) whose
own endogenous equi val ent genes expressing the

af oresai d proteins have been rendered inactive, the
PER ochfradmtioh Sh tFoi doublechosnovy g G BXRNCARI Ingngdded hi¢oRRAat the
transcrlotlon factor phase- 1 and 2 drug netabolising
. PXIhgergh herchanged foitheg haman goumenpagt saj d
hunan expresslon products remai n functional where the

| wn, en ous s are rendered inactive
rmarisedrBicsr f%a 3’5&5 dad STAK Hects speairg s é@wggﬂe@% gontained
%Lmtaﬁﬁed PUEL 511(9 QI\'/(\]EBX% Qﬁesé’ §1%g mi:c):e %dlﬁgl? %Xtam%@ ql%ﬁl%ﬂﬁgé CAR to
non- human™genes protei n products are anal ogous
fpEodule nfite t@ithinfrgdsbs hﬁm&lﬁsé&EXRMnﬁQﬂiﬁf&@beﬂ @R, DN mice are
sequences are deleted. This can be done preferably
ehenpsypiggllynarmel follawing visepl ipspretiase Thehbargrbeen typed using PCR

FTEEIRASHSA Y LLANING IRGLAEASS: GBSE CAR. Examples

rs Wit recogm
ﬁ@ﬁﬁ&é}hf@@&i@m@ﬁﬁé@f@@ehﬁi‘r42r152’Accor ding to the

present invention, genes that are inserted into the
transgeni c nodel are preferably inserted at the point
iPentoberbgenostecpidetest t he endogenous equi val ent gene or
gene cluster naturally occurs. This has the advantage
that the context of the gene |locus is retained which

A dhis expatimenie the @eﬂlvlbfyogfhew siaszarippon &nctﬂﬁom edmbination was
%{eelsabt cg)sse astbé)@sﬁblﬁ.tﬁt\%levet time h

FierRine B BRePHLE e REPLUTRY ipfaces PR ims,y Slegping time has
P&t Rﬁé\ﬂﬁ’ 85 nAG§ Getllse HeOditdtlly i fRYSdHibR4), o1t hepatic cytochrome
endogenous equi val ent gene or genes to those t%at are

|P|4§ @ actaadtyi anddhis letivityeeraderat teasyin perhasenibedtie dre P450 levels in the

| ed ed t to include silencing or

Fre ?twlﬁ?wyeﬁéngbﬁng&CF% so that the non-hunman

animal's endogenous equi val ent gene is unable to
e r

FARE 3350 ElRn SC0RIRGAOEH Rk 0B oF MBS AT (Kl Brtibieone
parvhased ge %Ve&ﬁda@l OatlstiBagpdistributel byndddrial tGiabH, Germany) at
repl acenent gene at the point at which it nat ur al

wgrke okbasly weightrlbe dine takem dorothsgaiss te dessniich ethseqvently to
g%%gr[, glgesldrégﬁgl\ég?ﬂéc&% ﬂ%ﬁgredo %;Hlt%n élbgrfl%l 'f;l ee%.l ibﬁlow.

sequence coiple
the target genone flank the insertion sequence and

UBBRSY. B sHBSS pbArobinbBhe iBSid lopn Of the desited

hunman gene genes. For exanp in the case of MDR,

I he drug transaorter prot el n, dlff%ﬁﬂnn ani mal speci es
have di ff drent | RBR isotypdye@Hd it essif on profiles.
THENMRAs e |IReX | (Yreekaigdld eJdEHinﬂ dB¥ve dirug
Whnspaor t driale VDRI 303489W0RI hR1.2 $sue

€88 on i s hutuallly _excl usive,| hi confrast, MDRl is

B gl oy fdﬁﬂe oni-AG L4201 it ¢ [the two MDR
genes present in the hunan ( MDR and MDR3) . When
creating a nouse transgenic for MDR, therefore, MK

shoul d preferably repl ace boﬁg t he endogenous MDR
genes, MDRIa and MDRI b. Another exanple can be
provi ded by the case of CYP2D6, where there are nine
genes in the nouse, corresponding to only one
functlonal gene in humans. Repl acenent of the nouse

.
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It will be appreciated that ideally all of the
i ntroduced human DNAs are substantially under the

W@ ovb0ed19Df human pronot ers. Mbdel systens PCT/GB2005/004772

Advant ageousl y, the present invention provides a

non- human transgenic animal that mmcs the human

mechani snms of netabolism disposition or toxicity of

drugs or other xenobiotic conmpounds on a non-hunan

animal cell by introducing into a nonhuman ani mal cel

one or nore human DNA sequences conprising codi ng and

rWherkast wild typequiea goen neesstiadysd af peefobaiditore slapt for 21 minutes,

r | ati on and functi.on one_or re.proteins .

the Heﬂé? Pmapise maﬁaﬁornggi?b & BAR gggtp% i3¢h BHgss. These mice
. . | o . .

PR Yoo DR o iR 0 e D eI icating

ahatethel dgeble dsngaized nonse dang maked differadvede ifsuesionsd % drugs

are anal opgous to those encoded by the introduced hunman

priaticelqUBswald tyrs a@alst he non- human ani mal cell can be

used as a nodel system for determ ning the netabolism

| Sposition qr toaxici f drugs or other xenobiotic

%ﬁl@f&ﬁ%@fowﬁs%ﬁﬁa?so%%ﬁ@%@nﬁ cell. It is possible,

according to the invention, to "personalise" a ,

[ ' t '

PE e el behd BRRTRN SRt X R b RUERRNTH A P had G

evapt eiaicerin e/ sledicradyfastisy atalsvdlyl 6J[jui9é:1e1€th ttha¥e S ies sdeenous

i ndividual s, and in any individual may also vary over

tgeRe. The PXR Brofpan hagbesachawa te ejfhpetioanl asfba arire are responsive
i f ' . .t i abi,lity.
.% c&ﬁ%&ﬂﬁi@ ?tn?%ﬂgo iRiute 'g%oé'xége@%lgx agagt&s Sag%/vga{yg%dslt{)altuhéfference

i'n-exposure rugs, £oxin 0 _ _
&RV nRd tije Ml ihRBSanistdemiy Sh&dorRrardapti the humanised
response systemwhich wll only keep high enzyne

Ingige Were ghowastol berigoresresnpagive te 2 wermgennd 1 tchleg more active to

[ nt ai.j.on ul d.be wast.eful . Thi,s ans,that it
BRI BRI B g PRy cafip ol ST tedfmanised PxR
HRiEE nfick Y/hidSdontdtedaiun®mise@PXR B dIsbedh His9&ll into mice which
concentration at one | evel of CYP3A4. The effects of

tchetaihed qiumeagiseil (AR| tp predecssmsssechnddining diotiCYpgiddised PXR and
lLevel s @ggl | so at | ow CYP3A4 | evels so that response
PmARSEL &R ot h a high and a | ow P450 envi ronment .
O course, systens according to the prior art, using

] ' ' n r N I
(Rt BRIy R RTASAT Bi4 66l s com
lilie tdr@edpoRADE RiNLE Faomnt&cﬁy iftée}i6n dnteBhe ROSA TS lodud he
met abol i sm of neuroleptic drugs (e.g. anti-depressants
and drugs used for treatnment of schizophrenia), and is
t f SN ] ' . Phar maceuti ca
(:I;(%H‘Eegﬁf g?afg 2‘ 4rdéjlcc‘luc %%@?%&%ggﬁrog drug that is
net abol i sed by CYP2D6 and therefore need to know as
MEhods PRS HrbigrpdVEHAS HE\BhARIRAL with dMWafll Wiblecular cloning
whet her or not it has a CYP2D6 liability. This gene
sneosduresir The ibesic ROBALH tiarpdting digedos ,is aledighed fimct way, that the
expression is.,ahsent in arpund_ 6% of Caucasi )
PROTYRBLETS. Will B GReretsed oFOmnfhen GaosRaRT RONAMe pignter in
B AR, PRENED SabHpLisBEARH BY S oSy,
CYP2D6 | evel s. These advantages al so al |l ow
TR lcEdNGVEVPS AL Ythé BEinbhigatich BRsPAR! BOIITER RFechBh Imalker! Béhtains
acut e pharmacol ogi cal tests described above. For
dhaahpltehumar 61013y promater, icnonandintropd 56 inethe lnormal genomic
either as single genes or a nmultiple genes and
preferably as clusters of genes, nay be raised to
artificially high levels in géder to test for
potentially carcinogenic effects of netabolites. At
physi ol ogically normal |evels, the effects of such
net abolites m ght not be evident. The marked species
di fference in carcinogenicity of conmpounds between

I 11" a
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and/or cells derived therefromor other properties or
functions of the introduced human proteins such as

woredabed19sm and/ or bi osynt hesi s of endogenous PCT/GB2005/004772

conmpounds. The system of the present invention allows
function and regul ati on of human nechani sns of
xenobi otic netabolism disposition and toxicity to be
sénsditRidniand AMyindah THMNA 6nsistinls of ¥Rens2§131 The&hu@saeipt is terminated
gastrointestinal_tract, bl ood-brain barrier, l|iver,

Y dipelyA motif semBiggredi mal , tissue or cell derived
therefrom The system of the present invention nay be

lie study effects of hu t abpl i.sm .

B G661 £ BRTSRY e op Fositir - Bt S G inarisy, oqntains the
P51l a Py BOL TR0 G20 Aidlan UIICA o BRns P, RIHRLEIAN BIDNA of

umani sed mef'abolic pathways 1n a non-human grafte
txons6+9. Tht trahdcript B nethonatedby b eolydsmotif(semFigufeeii)r t er s
The present invention al so, advantageously provides

non- human ani mal cells and transqenic non- human
ahe tragzgingrisotop by teanis fegted yrstanderslcl easoppradion grdn €5 786/6N mouse

at .such cells or anjnmals be, used to, determ.ne..
FRapel ToRSSomS e Sty HEB.86 Piifel iy Srgpdshtificd by
SHHBEmX HIAP LRS1Gs. C BREAIEI0hEs air&UBBANGR | inféted into BALBc-
conveni ent assay of the products of reporter gene

blaptoepdts and Winsfeeredeinto tfostey mmuberk aaceotdaegn to standard operation
i ncot por d in non- hunpn ani mal .cell .or tragnsgenjc . .
RE R L ART Ao RSB D RERLY HBtegfed fig chimerism is
HBNRRhLOBy 6818 SolBEE. W%hl BN GR drdm@is aARB S oRBeleeding in a
used to determne re u?a1|on of genes and al so give
CO3dBLAIN geretiobadkigeounidkel y mechani sm and net abol i sm of
drugs or other xenobiotic conmpounds in anhonol ogous

human cel |l by assayi ng expression of the reporter gene
Bixpe ¢ Replacementnd lakge| genomigragiansd Clugter¢xschangeshsed t o
give indications of the extent of netabolism of drugs

or ot her xenobiotic conmpounds. For exanple, analysis
ProjedR: dICYPIURA Wxclidige) { EYPRENSuSUPT e8chafife Wahdi NUGT-
any particular tissue allows the extent of induction
brmgeigatiaskpr essi on to be nonitored in response to a
particul ar drug conpound. According to a further

aspect of the invention there is pro a hon- human

Atsthesds: The tygeting vestars aa%wpwalcteﬁewﬁfé (rjsg%dard molecular cloning
' at| [ .n a i RFI :
e R
tamstiactedamgtl (Used for DNA sepecutde enmdsi ofy trangfed@- bt standard
drug- net abol i sing enzynme; and/or (iiii) a DNA sequence .
él_ﬁ’é%@l?%@tl% lstﬁ)a@%ZngL/éNyagowetEa%ﬁﬂiSs heytilsh ySeter: contagnsgy functional
bl . n g
T bR G E R 3R RaRES S icfertlih REANAE BhdiBlonal Star-aTG
ahdl/prompla sty 4 WnIbXPr siphablee 2eddhd gveRtaabedriies MighctibAMNEK and
and/ or drug transporter protein may thus be linked to

Hygeqraxdie casspifesha avtrlowB and i logp1 hgite. obhe feal tanggting gectors for

L S TR —

BIVEABHRAARO 6hdmie|sbQmcaOintRilediafeto the halloMe it Hah el @hoved
of the enzynmes but regulation in both a

bly sCugemediated fdetetionndbrs tesulihdn ar rpsleputcofathientoxPdianked gene

t he | e .anijmal .itself.in.,a non-in Y, ner .as.

et AofinR? ERPierie! i Cufug ey RACK R e ¥ introduce
ReRAh 84 RnBEYbPErd-mBHRRd iRsdiéh BtO TRUSHFdORS t¥ils. Ohe selection
more of (i), (Cii), (iii) or (iv) |listed above.

Reporter genes are nucl eic acid sequences encodi ng
directly or indirectly assayable proteins. They are

used to replace other coding ?egions whose protein
products are unsuitable or ng anenabl e to the assay

envi saged. Suitable reporter genes that are known in

the art and may be used in the present invention are

sel ected fromthose genes encodi ng proteins including

o, e B o o S oy o Y o
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(i) a DNA sequence encoding a phase-1
drug- net abol i sing enzyne; and/or (ii) a DNA sequence

we@nmeme41g7 a phase-2 drug- netabol i sing enzyne; BCHGBR005/004772

(iii) a DNA sequence encoding a drug transporter
protein. The non-human ani mal, and tissues or cells of
this aspect of the invention may incorporate a
%%ﬁéﬁﬂaﬂkiﬂ%ﬁﬂ Hubh@nsed icRistedNadd de tedncve@N) FEPOMEMER] deletion
encodi ng a phase- 1 drug-netabolising enzyme and a DNA
d{eagigwe léhcodi ng a phase-2 drugmetabol i sing enzyne.
The non-human aninmal, and tissues or cells may
incorporate a pronpter linked transcriptionally to a

nyle deoRerorter P5UPAY a phase-1 drugmet abol i sing
enzyme and a DNA sequence encoding a drug transporter

ot el n. on- ani an ' e I'ls
PR YERate L Rt P TAGHoE ARy XS] P (DR I-
3epdMr sequence encoding a phase-2 drug-netabolising
enzyme and a DNA sequence encoding a drug transporter
protein. Exanples of suitable phase- 1
Megrod®:t Tholtinpetig eectyisese dohasetell eithgstaiiaad dhdlsdulg cloning
enzynmes and drug transporter proteins are described
wEeGentes. or aHgeprsteragast BACs aresaadidied in sph oyvaydhas e reporter

[ vt r iavestigated,. In this

Bt s 10 i 1o UG0S Y 08 B ERS bR Eging il gene,
ieditte BAChkagyt 42 FRA-figikicd abd Yadsert@ parimfinPNAe selection of
sequence encod[nqqa transcription factor, a pronoter
Iblagireel ¢alenier withtkapmysiy and mouse FSncabiAdoresowitin €i418. In case of

[ hO Se- z abol i si. ngzynme: and/ or a
SREEEAL 0 R g S LRI AL R B of DK Baglnadie & ot
eEanited B RNPEBAZ niitifd bt ttB® Adonstrids &ie YdBighfd &uch, that the
humani sed or null background for ndrl. According to

tehilegeagpepelybfmatifds potertinliyoned. Hdhese ¢anspmay angdhierafore dependent
non- hunan ani mal... tissug, or, cells derived therefrom
O ESET LR ER tesCPS 8,8 theimnriencligtieddd encodi ng

at | east one drug transporter protein under control of

rtar I . ; .
S SRS PEADY S 005, FRIRRTARLE vy
arpolpd motif $iaki&] rthe tdpbaierd gent héth d syathero idton(geeFigure 13).
pronoter |inked transcriptionally to a human DNA

sequence encoding: (i) a DNA seqguence encodi ng a
tln zasecofi MiDRInthedtanseript & diicoreppiter) geane DiNtersdpiehise a polyA motif

encodin .phase- 1 druyg-ne ol i sing enzyne; and/or
@WﬁFT}Qgﬁﬁhﬁ@ﬁéﬁﬁﬁ@é“?#gggFﬁgfa phase- 2

drug- net abol i si ng enzyne. The non-human ani mal, and
.t"I*h%SiH&fiﬁ% E:A% Ia?e ﬂﬁﬁ&%f@%&g aﬁcﬁ tllanﬁe tB8Y 'ierﬂﬁ '(%%3% mouse
incorporate a prondter 1inked transcriptronally t0 a

[BISA celb bighns ebye Biandtcd Glectiopaaton br dipsdestivh abizh ilfof@tamin2000.
enzyme and a DNA seguence encodi ng a phase-2

drlogaretraiselepted rgjthe G4 ) frand preitive slomgsraitharsndemly iategrated DNA

t - rograte a pronoter .l.inked
CSRUERAR pERCR o SRR B AP BT 4R g e
blAkioLgEre t 4IA0 trafdfElgede Ny s AnethENAaeBfiiRS 66 RMGAFH RPeration
a transcription factor. The nonhuman ani mal, and

torecsdarss.o Litkess | feonprethesen fastasd rase evisnay oimspasted| amk eliimerism is
transcripti.onal t.0. sequence encodi a se:.2 .
R et B RR Selabr dRieDhebnd CERA B o B aReBERR g e in o
(CABIIEN BEAGHR HatldrOiind. B¥REMIERakbrsSite AR IR 356 by Lrossing to
drug- net abol i si ng” enzynes, phase-2 drug- net aboli sing
endyPedeletacsttaianscri pti on factor proteins are

descri bed herein. According to a yet further aspect of

the invention, there is provided a nucleic acid

construct conprising a targeg%ng vector substantially

as depicted in Figure 2, Figufe 3, Figure 12, Figure

13 and/or Figure 14. Preferably, the construct further

i ncl udes for the humani sati on and correspondi ng

knock-out of at |east one phase- 1 drug netabolising

o, oy o ~ T



10

15

20

The screening step may involve neasuring the induction
of a gene coding for a transcription factor, a drug

woreaaloed1vsi ng enzyne or a drug transporter proPET/GB200RO04772

screening step may involve neasuring the | evel of
expression of a transcription factor, a drug

nmet abol i si ng enzyne or a drug transporter protein or

the duration of such expression. The screening step
eyAikol ve neasuring the distribution of expression

of a transcription factor, a drug netabolising enzyne

or a drug transporter protein. The assay can be

per f orATRen hiimbh AnRAASRAGE oA RL1LRIRRE hREfrdfiGnrptating at least
conmpound to ascertain differences in distribution,

met aboing dmman dNAsegichye effodingfat Bastone transueiption dactor under the
conpound i.n nd absence _of a particular

he presence a .
gene GPPGRIRs? afsopption fﬂéfqr&rrﬂ@etwné\yﬂ}oagﬁpweﬂ% equivalent
of 1 e laendl Vbl huft OB MR A BhEM, HERBSHCHUS derived
ani mal's, cells or tissues. For exanplé, the effects o
t he drhgeftompforthel incorporating ey Rhstadnetbrhrdreasithafolbwing further
W th nul | pgckground nd an ani mal hunmani sed for the
gene g‘P“’@ErPé‘% Sedyeneessslseted drogn theygroupcoqupniging: | a
phase | netabolising enzyne or a phase 2 netaboli sing

adm ni o1 @] oq-* DA iRt H G SheG et gbolising enzyme;

determined to activate the CAR transcription factor if
the compgynd preggat ' d f : 5 . )
receptoreﬁnverse'§d§§$§@ggﬁ%ﬁ@§%9$P%%ﬁ%gﬁggggaggﬁﬁh ggrme
adm ni st ered &ml/@n ani mal expressing the human CAR
receptor as a control.Assays according to further
aspects of the invention may. provide a screening
met hod fGH) det PANA siqugnesrraceding a dengteinspatdrprotein a
first drug conpound is nodul ated by a second drug
conpoqu. Thi s et hod inval ves adm ni stering the first
conpo@hd WSt FdogFIoVE AEUVAAY 28BS ehawmep haerhees apmHied.
conpound to a transgenic animal according to any one

f the aboyve-described aspect f. 1 i nvention,.or, a. .
2 ssud B KRR AamaclBRBF B firviad BuosblieR aeetyinggp Ypim 1
phenotztetein, &hé Bfan AN LRHdME HanREpAOPERIor i$§lected from the
screening step may involve neasuring the induction of
a gengroupheonpisislg theupreghane 2o recdptot (PXBISXR) aid the constitutive
expression, of a tr ription.factoy, a.drug :
met abBP‘?rQFtﬁﬁe @ﬁ%ﬂ%@?ﬁ)aor%&?&%?a&%ﬁﬁ?ﬁe protein. The
second conpound is determ ned to nodul ate the

tabql i { - fiar 0 L c . .
Somponioiyfinsh il e RS heied BertfiR Mrarging go cither
f act opgeceding daianpihereid tidYitineh CUNAENBHEINGCA thBYcripfion factor
assayed by neasuring the toxicity or activity nedi ated
by t h€omgiHsasi $othattherpregnanpeXf ireepptasoP¥Rhdangy the constitutive
nmeasur, j h - | of the first drug conpound. Li
this ﬁ%%%g%agggggég&%g§)be used to facilitate the
identification of anal ogs of a drug conmpound that have
yeduced n8h ARG GNP Rs@Pbl Ichis WerifGt Ao ackREHE o any
expression of a particular protein, and thus are
expec pemtediog helaim f ehereins ithke - leffiaac (BNAr eacddmyer phase-1 drug-
hal f-1ife i.n vivo. The invention wll now be descri bed
by walPeHPONSIRESREBHISSelicted Trem dhgoup cempHaing dhg exipegomes
figuregsyherein: Figure 1 shows a schematic
representation of humani sati on and knock out of
PXR/ CAR, Figure 2 shows a schenmatic representation of
a conposite cDNA with genom c sequences for the PXR
humani sati on strategy; Figure 3 shows a schematic
representation of a conpositi%cDNA wi th genomc
sequences for the CAR humanisation strategy; Figure 4
shows nouse ndrla targeting vector; Figure 5 shows
nouse mdrl b targeting vector; Figure 6 shows construct
for MRP2 humani sation; Figure 7 shows targeting

Y ~s 7~ 1 - . o ~~ I M
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Exanpl es Exanpl e 1: The Humani sed PXR/ CAR Myuse The
nmet hod provides for the humani sation of mce for PXR

wapaeBR9Aal one or as a doubl e hunani sed for m f PCT/6BLH05/004772

of the genes (see Figure 1). W have conbi ned these

di fferent humani sations by a step-w se transfornmation

of enbryo stemcells (EScells) rather than by

Gonven neihlimbah QehA10tisnd ot Relss ddrredth@efrOmIRBATR L0 claim 4
PXR/ CAR doubl e humani sed ES cells, which are usable

for soteeinghe BAO8i ¢anepsises fay vinehoth mess obNhe seleingeisoforms

encodi = UQx bol I Si
oA s R Tt By PR R By el et nd R,
application of PhiC3 1 reconbination sites enabl ed us

Kn . . . _
55 ™ oA s e SHRC R RT3 to clim 4
exi st ion@ldiinde wtherel® the hlihae DNA kposking 8" "phappl @aghnietbolising
repl ace the endogenous genes by their human
or t holCBEUBS CQIPTGgH the (éng agg/ot thedy ¥R s acnar@usbXR and

CAR genes will be kept under their normal genomc

ot P OPRINTIE. SR 500 S TDFEN S SEfrey according to any

regul af&dapt eRBL' Ahbkth S Burh&P UK AOTenbdtise 4 -2 drug-
nndel%%f thg present 1 nvention wl| reggnbﬂegthg&ﬁﬁ%an e
Si t uatmesabahising enkzyraelcymptises qmyicme camboratof elxptransferases selected

Addi tionally, genom c structures of huyunan genes are at
| east G958 (ROFIOGD COMPESDEF SPFHPRYL Frrsicarie: Blahighe fipasterase,

| ' f PXR, h d
oA b JR e O 1 ores®

a conpo enoni ¢ sequences
(see Figure 2). Due to the large size of nore than

- 35kb of nbhBumdARRINRXRIGESr ¥l dehled iheefiithrRBord¥RNo claim 7

structure solely between 4 and 6, since nost splice

var i antherein dhedsmaneDNA ankpding enohiss-% dgusmetabpliging tenzyme
is | ocated wiihj e |igand-bindi ng domain. The

ol at FOBRy s PRE e MR L R i ch

conprises roughly 7kb from exon 2-9, enabled us to

et ai B | et: ] [ t i

Voot o™ (TGRSR RA br Ml HHCE el ALRH% any
PXR amiécedingARimarvhdiein fthe hinain DDON énceding 4 druf tkaRsporter protein
genes .that regul ate drag netabolisin%wenzynes phasel
and 2)is sghestest fromp dle groum spBpriEng gn Hld-higdingcasgeiie ppiein, multi-

s RSP ST B MLER or or

Novo nefenhthaEsoriif gedptideqni mal with all of the

af orenent i oned cr??grla. Exanpl e 2: The HRN Mouse Al |l
PA50s require reducing electrons supplied by the

dizy mé ogi-buineo arinkd Siisspe du celissderivePM) erefbeh etccandingfto claim 9
CPR t heref.or.e si nul eousl.y inactivates all P450s.

Wi | & veisrein et PA SiRdiheieriihn S BORGOPOMRR R les MDRI
m ce ys§@pglevel opnental |y regul ated conditional CPR

del etion targeted to post-natal liver cells. HRN(tm

m cet herefore survive to adul thood and can breed while
neyver thebassnpanpiebe! tissh@ okidels RAMd ¢hdrdfedin nRdb@idto any
met abol i sm (Henderson CJ et al. J Biol Chem ] .
278: 13u8edipg, 2OB) wheredy hie humen eDpflovieguences uinchide e coding

background on whi.ch to.expr.ess hunmgn P4 activities
n or deiene oty ke R dER Ber DA St
Mouse Production An adenoviral vector may be used to
It r O%E niHifhal UIRRaPARQLERR LAstiAdtd %réﬁ’orﬁ'%@{)mng to any
cells. ternatively, germline transgenic animals

i ncor poscating glaithehs dnderived fiogeaamusan be produced.
This is achieved by first generating transgenic mce
i ncorporating the selected CYP3A4/ CPR humani sati on
transgenes and then crossbreeding these with HRN(tm
m ce to produce CYP3A4-humani sed ani mal s. Production
of CYP3A4/CPR transgenic mce is achieved by using
targeted transfection of enbryonic stemcells and

T g, ~
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determined by hair colour. H ghly chinmeric aninmals are
used for further breeding in a C57BL/ 6N genetic

whawkge4aond. Sel ection markers are renoved i n RCW/GBRYO5/004772

crossing to an FLP-deleter strain. Type 3: Expression

of a hybrid of human cDNA and genom c sequences from

t he correspondi ng nouse pronoter Projects: PXR

Harani & abh-bombvk thigks, tisSieort cetlg dédived thérefrom ihcorporating:
constructed with standard nol ecul ar cl oni ng

procedures. The vector is designed in such a way, that

a hybr(i)d ofat leasteome BXRan DM aeqhiegemencodingadrrmsaidiongactor;

fused to the translational start site of the nobuse PXR
gene, whereby the nouse Start-ATG is retained. The

hunan (BXR b qlgasic ene drmann PN Aesesnes cageding 48 phase-1 drug-
genoni c se ces. of | .on4, exon5 and intron5 and

cDNA of exgﬁﬁgﬁﬁgwgém%ﬂé%script is term nated by a

pol yA notif. The targeting vector carries an

FRT-1 @)k edt Nead OBYE | kS AN SEqfeASS Ynk6diAf da Ophase-2 drug-

splice acceptor polyA notif 3' to the selectrTon ‘
cassette. mwtibodisimgreazymad;tandi t es have been inserted

into nouse intronl and 3" to the splice acceptor polyA
nmotif, which allow the generation of a PXR knock out

by refBVal abfleasieonenhumardPie sseupnen csoding he tdreg transporter

site-specifi%.Phi-C3 1 reconbi nase (see Figure 7). The

targeting VECt8t is transfected by standard

el ectroporation into C57BL/ 6N nouse ES cells. Clones .

are s [ es are
ident???g%ﬁgz&%%g? e?ﬁ1 |§%&§%§%§§$§Pkég ec?@ cl ones

are expanded, injected into BALBcbl astocysts and

tiganstehoebuingh anin® ! @kud ol S8k eaitediRtdibm fccdt@RERY Elaim 13

operati.on procedures. Litters fromthese fosters are

vi sualfpsphéringieding anyens armereof g featuris o€ chimet thi2.hai r

colour. Highly chinmeric aninmals are used for further
reeding in a C57BL/ 6N genet i ackground. Sel ectign

Tar ke ek Dumanggets Wbt 06 CB@S STHE ithaege,maﬁcorporatmg human

FLP- d%ﬁk%egéén‘é@sj co@ﬂgfai I‘)@tahg %héﬂﬁttrénlg&i b fQ@t{)P A at least

gene has been exchanged for t uman count er par ,
Humaniose duman ®N A sediéhtdwcoding aphgent daigadetdbolivihg d@yme and
above strategy _and are phenotypically normal followng .
vi sualat ilpasheae iyman TN geauendse errodifiged Rigsany doaRmetabelising

Fi gur LGe | 3 it hs .

Eamprcatte, s Gt adtior. tdr DR pftShes 503RH)% @9 wansporte

Remai pesteml iwieeréih the. th-Rmar-efihAl, ti861e98r :celProm which the

19.12.04. Renmined alive at 19.04.05. These m ce can

be suctdagenopy gaubralent geneshavsbsenzgrdiedset up at 0

1.02.2004 D Litter born 22.02.2005 - 6 pups - weaned
.03.2005.D Litter born at 06.04.2005 - 7 pups,.-to Qe

Baned Pe-HHERn Y B1ag A Ol dﬁ@?f?%&iﬁ@émagﬁwardmg & dlim 15

Tagmamfider 3Rk Snyk GforThad bE thbGbatydlof AR V& .

clearly denonstrated the presence of a nmurine PXR

transcript only in thewild type aninmals and the

[Ar7es engc owhuth e akithal fis§uesreells @drivea iveréfforh Afcorporating:

transgeni c nouse |ines denonstrated that gene exchange

had taken place and that the gene construct was being

acti vél)y t mdmscemniDSA sequérice eocoding b PR ander a RARPEBRhscription

was then pﬁrforned to confirmthe presence of a

ful | -1 engt ¥fran PXR transcript in the humani sed nice

(see Figure 17). This analysis denonstrated the

K1 & or BEEco AR PREhieRb erha et CxPalanhuls ke

gene had been transcribed. The size of the fragments
obt ai ned i ndi cated that the 8§Lrect, as well as
alternative spliced variants re present. Sequence
anal ysis of the full length transcript confirned that
an open reading frame for the entire PXR nRNA had been
produced. The presence of PXR was subsequently

Y L o, - T T
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doses ofrifanpicin and TCPOBOP PXR activity was
determ ned by neasuring the netabolismof a nunber of

wae yeobrione P450 substrates which are netabol i BEHGBR005/004772

different extents by different cytochronme P450

enzymes. The follow ng assays were perforned:

7-benzyl oxyquinoline (BQ activity was determnined in

l'i ver (i) cr a3nfiRe DNARS{RabeEddingie MR Bpoteal i vity

was determned in liver mcrosones (LMs HPLC-006).

The specific activities of these reactions was

d8pr e s adthodrofiintrehuoing intoasnaehena awchal sélhg ledse ohofungtional
assay  (LM5 Spec- 000‘1%% In the fi rs exp ri ment

7- ben mwaaﬁmtw il 2t g g BhaGrs B dBE o singenzyme, at
rifa h S t.an

t her g@ %/\ag[s rbc ﬁ'is Qié‘hgﬁlg?ag r?%:lgéin% t%ﬂ&/eﬁaa?k%?i%tu 81816 drug
CYPSAtﬁﬁipmr ptztte:m iifity noathiaen oall{sgi wﬂlxop@own @ndopgepouss&phivalent
PXR mice (Figure 21). Li additian, although this

enzy mEeHst P’(Bft?%ﬁl%glenéfor‘?sﬁ@um%?l@ Bove beethpendered inggtive, the

was a e

0o o PSE St ARGl TRYAE G4 g e ohliiion
ng/ kg fadtbr, phifseciqaen? dexddReiabBlisg edA/aieofidedrOf eransporter protein
hydr oxyl ation was measured in |jver mi crosone

f r act isbehs that éﬁd\hunmntwéesaﬁa preduxiz temgin functioppd where the non-

dose

v SRR ATELE ol it syl et

testosterone in wld type animals whereas there was a

ni f [ t
Jeones Fafod oAl cl i IR AT SHE AR s whose protein
ri f ampraductsrazé andlugous do tHeeprmlehdpﬁ);lm&s oFthgunteodi2ed human DNA
There was a simlar finding for the neasurepent of the
16- beSSAHPERSHEY fsliefed by thpiodiest ERRSME W) NI TS capterparts

to t he, 7P enaNingX n t [ %ﬁ)ﬂ] e
hi gher a(,}bl Vi t{r}gl %ﬁgéo lrl%s gr ?%ﬁguériggt%%)gngg%? ; tanI gltes and
act i vistilysegaent revotbishse-mddigedddRtdnani mal s but not in

the wild type. Indeed, the activity was approxi nmately

3- fold in the huPXR mce. There was a simlar findin
i26. t hed 2metheth sachgrdingx §¢ ithemn cleimt €8 taysi @ rwheeinl the non-human

e ondERaent prlEt gl o bR VY o, ot bR R, A eslong or in

the hyBxBid%ies. | n experinments using the inducing

agent TCPOBOP the hepatic m crosomal netabolism of
testosterone was al so neasured. Again clear

aiif f erenrandoetdaly tohywnk @f clapes a8 do RO eviitdXhe human genes
ani mal s were observed. In particular, the

7-al pﬁ@m@td@aékmra@lﬂsowrxsprVP@ﬂ%m BeBNEUGaS

constitutively higher in the huPXR aninmals relative to

581 et Bt GRed i o ol hep CIRpmRR 2LV g PR bonstuct

NDUS € rethink ﬂ%ﬁﬂoﬁ@%@stﬁﬁﬁlﬁre BOwkd Bk drs@PdHd 6j' fferences
between the wld type and huPXR m ce, this does

denonstrate again that the human PXR is active (Figure
23) . CGonsilmdentordingho g osd ¢fdlandi18fte ¢ WARSeih the/CAR construct
type and human PXR, there were marked differences in

the saeigingihe injrorfexemsiryegns betwegrexans 2 andubt i on by
TCPCBCP In the case of test ost erone

al pha on S actiyi

gnl #} em%% Hine P‘W FlamP%/ ﬁ)% t%ﬁ? Heseip, fbe fapsgepc non-
huPXR i gul [ t
obser varian el O, B B ool PHERE Hertiiom S%produced by
16- betceoskiyg raoR4d0atedoctasvanl inestlianimalewita rckdlanimalsi thak have been
type than in huPXR animals (see Figures 26 and 27
respectively). Indeed, at a g se of | ng/kg, induction
of testosterone 16-betahydro gl ation was approxi mately
6-fold in wild type animals but only 1.7-fold in the
huPXR ani mal s. This again denonstrates a reduced
senS|t|V| ty of the humani sed m ce rel atlve to

ey I LT e Y 4 o o I I |
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PCR confirmation in two doubl e honbzygous PXR/ CAR
humani sed m ce that the nurine PXR gene has been

wezebasged for the human counterpart Humani sedP@i/G82G06/004772

PXR and CAR were generated using m ce which contained
humani sed PXR and crossing these into m ce which

cont ai ned humani sed CAR to produce m ce containing

bot h Humaalsee dviXRXRN dnd iera@ARe shdCifsludERartherc dodifRations with
phenotypically normal fol]ow ng visual i nspectl on.

They Hﬁipécﬁéé%law%éﬁl&ﬁﬁﬁﬁbolm enzymespd ABIZABSPOTEPT Rraein in

ot uht s AT R B8 hob Hgut eftalonly P

Pent obar bi t one sl eeping test In this experinent, the

38t i Vi Yndfiod Q&%?d%l}%%‘%ﬁ 'oBE'o?rblcl SUR® 24 whe rﬂf’et’trc%ﬁgemc
was determ ned by asur par bi turate 1 nduced

sl eeplmg-lmnmaceﬂ;{aaﬁmnlmgpmdmdhhmobeen known for many
years to be directly proportional to the hepatic

cytochronme P450 activity and this activity can be at
126ast A mqeihed aecordingdd qlaim B wWhgein| BN sequencdseartidebated by

determ edb R and PXR . function. Mce were

o gl S g TR D W RORE cabuftlS of i Hitkifle these
pento ﬁ&' blog&ae SusteRAFAE r¥d lo‘r{esht%g Iaﬂarsﬁb&agéﬁt' fe8dthbinase-
di stributed by Merial GrH, rmany) at 25

body wegdited defetéont.i ne taken for the mice to Iose and
subsequently to regain, their rlghtlng refl ex was

m,=7asur ed. Results_are given in_Table 1 bel ow. Table

A7 dedngthed afcopding &BM ‘?It?n@f §1a§a§)|1§gt0t &6 fiphlasr eqpgprising a
wild e e

sl ep ttr%( eg]g%fem]giﬁlﬁ &gﬁe Bétgeﬁxgl%%sqoﬁ) {091% %Q@ég 1rrfe?lgured by
CAR aradsaw&?uah@npn&obr ﬁéhs[ﬂtll@ﬂ uctkhese mce therefore
denonstrate a significant difference to their wild

type controls indicating that the doubl e humani sed

R8use Aasen-human keinadj fifsee encellsi derived theesfpon shaacdrpnraiuingst least

relative,to t Id type animals. Summar

Types o8¢ &walaahl?ﬁév%eqﬂ oféwowgg R deat BB BPBPEt R SHEor under
human |

of " compol o, EHBKEABACh i Yrmblaf ahy ¥fiosé Bdddenddsehivatent
t o t hgseesdiaveoptienalhgbemmumngted . thd henBxRapranimal) tibsus or cells

been shown to be functional as tge m ce are_responsive
to co?f%‘@liﬁ’idgc%ﬂ%‘i%ng 8 Prﬁalﬁ’&"é%&éﬂ? teapsrraionally {9 4 hmap DNA
pat hvwayo, gﬁcééﬂc@& di fference between wild type and the
humani s i ce was denonstrated and the humani sed mice

were s t nor e responsi ve B, Lo 1d_known

Lo beThor o IR s er SRR sffst-§ cBvesRaRbHng prahe:
experiments carried out with the humani sed PXR mi ce,

m ce Wf)i ch acDNAI Rgdentsn@tbdiag £PRabaY edrapfetdRiBing enzyme;
crossed_into mce which contained humani sed CAR to

pr odu@d d/gf ce cont ai ni ng bot h humani sed PXR and

humani sed CAR. Type 5: Expression of a hybrid of human
cDNA g I ng
human B ot By R P RS AL e R BRAL 12
Projects: CYP3A4 and CYP2C9 hunani zatl on Met hods: The

Ir ggt § e‘g‘%’ﬁ? %ﬁlﬂb"ﬁ e&éﬁ% ?”t'eééﬂ:s%%gV\é\% é{ﬁg?%%rporatmg at least

tar getohg %u‘[r%ﬁt BNA! SedifRAtd @ﬁ&)dh% & WM ordd@ug! f¥hsporter protein
neonycin gene will be expressed fromthe engogeng

R(BAZ@nfjﬂro nomtecrl loﬁ a:aimgclrhr;spbmrg @tamlotES andomédiese 'Iélmdogenous
Neo trans term.n YA notif. In case
o OIS IeHEenE pave St et app iR fgn pman Bl tissue

sel ection marker, contains the 13kb human CYP3A4
pronoter, exonl and intronl as in the norma

genom cconstitution and a hug?n cDNA consi sting of
exons2-13. The transcript is"termnated by a pol yA
notif (see Figure 9). In case of CYP2C9 the

humani zati on cassette, 3" to the selection marker,
contalns the 12kb hunan CYP2C9 promoter, a human cDNA
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therefromfurther incorporating at |east one or nore
of the follow ng further human DNA sequences sel ected

WO e@ai064187 gr oup conprising: (i) a DNA sequencePEnGBaAiag04772

a phase- 1 drug-netabolising enzynme; (ii) a DNA

sequence encodi ng a phase-2 drug-netabolising enzyne;

and/or (iii) a DNA seguence encoding a drug

t r ansporctly fipthet &icorpdatinghw pRnenetogeRa UranSetiptioahiBNto a human

gene or _genes have been annulled. 2. A non-human

ani malPNAssgueaceencedings derived therefrom according to

claim1l wherein, the human DNA encodi ng a

transcripti factor is selected fromthe group

conpr (®i ng % Aﬁ@%\gﬁ%ﬁ&ﬂ%ﬁ}%%mt d@%R) and t he

constitutive androstane receptor (CAR) or a i

conbi i on eof . 3. A non-human animal, tissue or

cel | sl@)teri @e%eﬁﬁg??ngﬁw %Pc?ggllngi %Sﬁ?ﬁ)e'gi érrﬁg-lme&bg Wen fhzyme;

cl ai manéyer ei n the human DNA encoding a transcription

factor conprises both the pregnane X receptor (PXR

and the constitutive androstane receptor (CAR). 4. A

non- h@in adNAlsequenss ercodingeptase-d driguadtabbivigd 6ifine.

according to any preceding claimwherein the human DNA

encodi ng a phase-1 drugnetabolising enzyne is sel ected

BPom theauglesuprido aprstorh gompasiogt o dhrgoties Veds0. Sibstantially as

non- human, ani nal i.ssue,or. cells derived {herefra ‘

accor F%te? & Ef%?#’ﬁ%‘é? ef‘ﬁufetiez’ BIgr gfﬁf}/ ?fgégufgr@]--

one or nore of the follow ng isofornms CYP3A4, CYP2C9,
P2CL9 2 ad  CYP . ‘

TE hemaRETIR b acktRag o B ¥RR s & ol g9 further

accor dhohglit® Ininzinisafionr aml dinotle witeoi i 1dast aeBphdRA drug

encodi ng a_phase- 1 drug-netabolising enzyme conprises

t he CYISBROLHALSZYMR andPp et fapfeona pheser drigrmefmbolising enzyme

non- h sl ..t I erived therefrom

accor gﬁiﬁgr oiégﬁyonﬁr%@gﬁ arﬁlg‘g% egiﬂ%gtﬁ%e{ne%ﬁ 9q ﬁge AR SOpikgact o
encodifwthed indeparledt cbhstguwars. abol i si ng enzyne conpri ses

any one or nore of the transferases selected fromthe

gr oup conprising a glucuronyl transferase, glutathione
2.ansfehass esll sravsftnberd Withraamsdee asid canstret(e)l adcording to either of

transferas 8,,.A non- human animal, tissue or cells

deri v& 11??1298‘?%]0m according to claim7 wherein the

human DNA encodi ng a phase-2 drug-netabolising enzyne

NPr xS t . ne.cluster. .9.. A pnon-hunan . .
g%’i na ,ﬁ & g@é‘ y(gé}h{‘é\éﬁ SC?%@H%/@V cfoiih ther ?eglnﬂra%%qﬁlg}lﬂ’g apigpal is
any peejesttd @ fatthératbgenesis, ihehi B IRNANEHE RAKB thtfdduction
drug transporter protein is selected fromthe group
conpr PErm@gdditionat ens arigerss capseteineensodinginuclerruddid setuggee or
resisggﬁéﬁxgroteins, mul ti-drug resistance-associ ated :
prot ei s Or organi c anion transporting pol ypepti des.

10. A non-human animal, tissue or cells derived

sher ey B ALAYUCEAMhe! & Cbih T2 OwHOSHCHR {BSeIIRNs iiient or
encodi ng a drug transporter protein encode or

MRP2. stalile tAnsfoctidnmfencadhomatell ling St @piomabbisesdhi system in a
t herefrom accorgj ng to any preceding , claimwherein

t he hﬂ?}ﬁﬁf NEelL diiGe 9E dueRgRtiondel doHnnfgerie jiparfamaan animal by
oper af | ' . oLy DNA seguences.

15" Ablofbtfor ibtitctifod R ef PR Rty QS I HFBRTRc stem
t her e{E)roeHe onbyl iragsfédtionrf andellogittise Guelead 19 th hatusk® as a donor
derived from a npuse. 13. A non-human animal, tissue or

cel | sngrdeusyia @ nppleprdransier cloamgmseeadiveg: (i) at | east

one human DNA sequence encodi ng a transcription

factor; (ii) at |least one hunman DNA sequence encodi ng

a phase-1 drugnetabolising enzyne; (iii) at |east one
human DNA sequence encodi ng phase- 2 drugnet abol i si ng
enzyne; and (iv) at |east one human DNA sequence

encodi ng a drug transporter protein, and whose

endogenous equi val ent genes have been annulled. 14. A
non- human animal, tissue or cells derived therefrom

o a Y . Y




10

15

20

25

non- human cell/animal is produced de novo. 26. A
nmet hod according to claim25 wherein DNA sequences are

waledoeeddby either direct targeting wth thei rPEIIGBR005/004772

counterparts or by flanking these genes or gene

clusters with recognition sites and subsequent

reconbi nasenedi ated del etion. 27. A nethod according

30 any teAsseic sdrhiBanl Snitnal #6whichtthe celtsonfpthe abnduman animal
reporter gene DNA sequence so_that expression ?roducts
can bxprasadhg p@tWShéwé%b}’tthﬁﬁg%lﬁﬁcpﬂci‘gﬁ‘“ﬁma 5) according to
transl ation odu ,L .Ac28. A non-human ani mal, tissue

or Cea}qygmgé)f%g)as? gor fromincorporating at | east one
human DNA sequence encodi ng at | east one transcription
@ct ol{lséj&dlﬁfg-}?tmt?énsgéni@célfs%}%%drﬁéérﬁ@aﬂiﬁﬁl, @fssues and/or cells
pronoif er and whose endogenous equi val ent genes have

opt i odeddvey therefromnthat [hade tebe maodifibdinarcoatinmhd dxpessidNA
or cells further incorporating a gronnter l.i nke

d
t r ansECPHNEGH sy ope fancligralnRgn FarisERten &tgappgor st least

a seguenge ;encadi ng: = - ESiHag-2 drue-
cnzyrii PR R RELES P IR S0 FLEP T PR drug
dr ug- HetaBEIRihS eRynR ad/ar; at deudt one diug) transpitfergeotesnarel whose
encodi ng a drug transporter protein. 29 A non:human _.
ani mesndogenpws cquivalsat iegnegehavodipen mopaledfa investigate xenobiotic
i ncor por.ati.n | eas . ' .
a1 RSBl of o 9 3h s8R SRRl E SERC P BRAfl: Dpived
a dr ughefefidRs Bk ERBOIRIOARY @bisdyaHbie 9 ceduegan@ompounds.
equi val ent genes have optionally been annulled, the
non- human ani mal, tissueor cells further incorporating
pr { linke .ot S]I!ﬁl H%ﬁlq tNANG 11

egque eegfe][rll(?:no di n%f &%?s%&g‘gﬁ%ﬁ seqﬁ%ﬁégéelﬁ%%go |’ngsa nd/or cells
t r ansgériveltli @Brefidgt at Have )bedn Dhiddisied e namitaim cadi exprass DNA
phase-1 drug-netabolising enzyne; and/or (ijii) a a\IA
sequeersedmgctdieasy one fhagiiongl Himan HEnseEpHpE ifagOTe ARY/QE at least

30. A nuclei cid _constr.uct ris rget. g
vect oPRS BBEeah s S g i HRiC kS HE b2 s
3, Fi gldtBofiding BhaieadBorrdtdeas oht drigirddbport&lproin and whose
nucl eic acid construct according to either claim28 or

cl ai neRBgkaoustegrivialent getion draries heen annulled taiyextiggtefupgiion and

of at least o hase-1 dru t abol j.si ng.enz N
and/ ofesaitppatiBig Thrdebissd f yRnge i s PGt fopsniion and
and/ ofy @ity ER%e QNG riHIgdstBtRahilctra®t! M®dbrhih BhkRES liver,
the sane construct or further independent constructs.

32. Akhinsy ircesihgle mainsf dossecongelldesvedithersfiomaci d
construct(s) according to either of clains 30 or 31.
33. A host cell according to claim 32 wherein,the c%l
38. nohisheRaen-hinRR [rapsgeriGIsple % raRsephif @Rwhal, tissues and/or cells

tr ansg%g‘{eesdl ﬁiere%ffz)#hzgg?%%ebée?xaﬁﬁgﬁﬁﬁsﬂosc&ﬁaiﬁgar?ld express DNA

intro ion 0 a onal ‘gene or genes

pr ot eAccANGOE REstndikl Rihctichal Husan uensaiption facus mdsr at least
34. A host cell according to claim32 wherein the

t r ans gaa@hnss-] sirug mptabelsing rengymp and/erapisieatit gngnplyse-g drug-
cell or ell line, an epi | e ' j

S®% oy Pl ot M F B BT EBE B3R QREEHRLEUAS whose
non-h @ﬁ@d’%eﬁé‘ths‘@iuiﬁlfen@ O Ha®@bedll &inRiled &Einvedtigatchthe effbets of
reconbi nation events in enbryonic stem (ES) cells or .
by t r hnskeadtadolien, dispesitionwrigesicity onant-thmowelfists pfagdrug in
as a donor nucleus.in a nuclear transfer claoning ..

P+ 0 0B FEIH R, PRI R AR EARE T et Pl i patbways
the ceh Eifﬂfhuﬁalaﬁ PR BUABE: RANI1#ABlan&SPIEHS hbft@nimal.
protein(s) encoded by the nucleic acid construct(s)
according to any one of clainms 27 to 29. 36. Use of

non- human transgenic cells Ofsa transgeni ¢ ani mal ,

ti ssues and/or cells derived ?herefron1that have been

nodi fied to contain and express DNA encodi ng at | east

one functional human transcription factor, and/or at

| east one phase- 1 drug netabolising enzyne, and/or at

oy o ~ o, o




