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PYRI M DI NE UREA DERI VATI VES AS KI NASE | NHI Bl TORS The
invention relates to novel conpounds, formnulations,

woridsomd®s3and uses. More particularly it rel at eBCT®P2005/006887
conpounds, which may be descri bed as heteroaryl aryl
ureas, useful for the treatnent of protein kinase

l\ﬁ%@ﬁﬁ‘s &Niﬁl ATA YR FOR ﬂ@@@mlﬁ@cmf&mfmm CYCLASE
Igéjqwgi i seases. The invention further relates to

f use of such conpounds in the treatnent of
sai d di seases, pharnaceutlcal preparati ons conpri si ng

het erﬁ?e”@r &ﬂﬁm gthtpd %e§%ﬁ?olgogu5ﬁ‘)¢late cyclase (sGC)

manuf act eroaryl aryl ureas e inventli

R %ﬁ”@?feffﬁ“ﬁ‘ e %E%%ﬁ*@?%“?ﬁ%ﬁ%ﬁi?ﬁﬁ??‘@#hwh allows

t5 A ALYE Syitth %1?13 %?fﬁla%&éb'aﬁﬂcp @eﬁ&tﬁli’l?g ' lfe'u §%1r§1%gc% L%%SPX‘W cyclase

threon I ne or rosine residues in

H&gﬂ%tﬁp%tchtv'i nsﬂnata' g&??far{&d efdodimene e %H@éﬁt‘i@ﬂ €provides a

tel ns act s nol e r switch regul’ating cel

rﬁ%ﬂiddf &frakdiRBnin gg&ﬁd’l%ul%‘ g/ ﬁﬂer‘dbtf fv@’l"tl@nsi('}@t b?nsumulatmg or

errant or excessive PK activity has been obsérved in

SRS ¢hiydhmg thenicah B diseB! irdROtdiagnosis or
lg?gﬁngrg?lﬁgggﬁggfggPs 9 I n many géses |% has beenlagnOI

el oF EGG—hﬁ;@ﬁat@tlsﬁ?éﬁﬁchGné“drf Qisvadcd. NTHBNMGASSS further
I'n Vvi'vo, such as proliferative disorders, by making

MRidds Fnd-oMRhiRs, svecldrs, kndasks féraude ih&r&@ Inyethod 0

two groups, those speC|f|c for phosphorylating serine

and tPACKGROUND OFOFHE INYVENTION phosphoryl ating

tyrosi ne. Sone kinases, referred to as "dual

speciAdenglyte kiclases andrguanlylate tay chives pyatlydsate the intracellular
tyrosine as well as serine/threonine residues. Protein
é@mﬂe&emgafso!\bﬁ’ ahd reAVIP; irespchiy etyhdinrrespassei tora variety of
within the cell. Sone kinases are transnenbrane

rezmdgiooy  pigniaks. nMamprtlan oidebylde ngyelagemdareexntiingif plasma
to the cell nmenbrane. Binding the |igands alters the
meodpeoe protedin tiahasen@inagaldpplisatgd; impdyle gansisding of a
are non receptor Erotelns | acki ng a, transne

hieoxatialicahdransmesn a0k JOBOReda Y 52 tTRREN a dd-kDa cytosolic
é%ﬁé'ngﬁéﬁg‘é’%i‘;f QB st n B e dpelih 8. 461-480).

FReBI cpmshvedguind dioeibetusose e k's F%Zﬁﬁn?@%stm gytosolic
%ﬁ@{%ﬁ@“gf ohokihe oL T, e o 1999

SRtk PR ARG PYLALTERTL A S0 sTRES£ ¢ s@iibte domain of

IR HEYmC SO B &gﬁgﬁgﬁ% LR RIS Hasabo been
Bﬂ%vae&@ﬁw LOUT 4y sdibAADSTE IR g pE.C v osi ne

|nase activity iI'stig control |l ed.

Vihen g,?ae%ty(g?én eSSy HhUALD Y ol RS BARIRGRITP species.

potent oncopro . causi ng ce ar transformati on.

HheR"d EE& B¥ She feﬁ?yxﬂ%'co‘ﬁ?éﬁ Sﬁ)’tGﬁlﬁ%Hﬁ‘é’ d'oﬁwﬁﬁ@ SRhilar to those of the

oncog eregulation res fromrelief or

r&a%&gra@@w% (08 s SD/B!, alt ofl. t(m99¢ytmpnm9ﬁ Cell 5, 1-5).

ni s nsure 't he nor nal repressi on of

‘Méﬂib‘x‘&h&béﬁﬂa' Ranyhite thensbal hreof mobhemenowstimldied by the
have been repeat edly found in either nutated or

48 86 C pEFEAE IWhRerRES Ahe Fbarblws gdans}wtarbyr@dsleg@ﬂ@) eﬁlsts as a
(1 ncl udi ng sporadlc cases; Blune-Jensen et a

4 11: 355-365 (2001)). RPTK over expression Ieads to
constitutive kinase activation by increasing the
concentration of diners. Exanples are Neu/ ErbB2 and

epi dermal growth factor receptor (EGFR), which are

often anplified in breast and |ung carci nonas and the
fibrobl ast grovvth factors (FGFR) assom at ed W|th

_________ . "
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regulated in the wild type c-abl, but constitutively
activated in the Bcr-Abl fusion protein. This

waoess@uivat ed tyrosi ne kinase interacts w th nmub¢T/EPB05/006887

cellular signalling pathways | eading to transformation
and deregul ated proliferation of the cells (Lugo et
Aeterodimenecensisting 0670 d 2000]f§ subunisbothoefrwhath atreerequired for
Bcr-Abl protein have also been identified. A detailed
catalysis beoBaining hems amprdsthaetc gepsippeen publ i shed
(Cowan-Jones et al, Mni Reviews in Medicinal
Cheni §tuapylateoxclage 65 VlodpngEphB4analysof emaypdeswiich catalyzes
and its ligand, ephrinB2 (HTKL) have critical roles in
ske apnyersiogohgdantsine & niriphospbatel (A TRetowoydsc g@madiee 3°, 5°-
venous epithelium EphB4 is expressed specifically,
wonaphasphateg c€dvIPy. st ages of vascul ar devel opnent,
ephrinB2 is specifically andreciprocally expressed on .
art er Byl fermerstarebf iGME hs seCyd messenget, s¢dhgdaysead important
to enbryonic lethality in mce, and the enbryos show
relenin ¢ alariger ef exstrapclwlanisignads pind |difforens mheysiological processes,
case of either defect ephrinB2 and EphB4. Both are
depvasedidatationhplatelet nggragation inshadlgsiorond mewtal transmission.
vascul ar devel opnent_ durjng enbryogenesis. An
é@@emqsaumm@r@n? @hypnipgncaﬂ agtivetess ofi €3CeardoNperndINO-related
hemangi obl ast and prinjtive nmesoderm devel opnent was
sompungs ewhighagsivate the earegpe upon hiading tnthe hememaisty.
in thgém&sode mal, di fferentiation outcone of enbryonic
st em &8R{HIE FBEP@’@Q%@@ ¥na prostheiia hemengraup Gauses marked
tissue results, in disordered architegcture, abnornal .
2rBYaGoR . At POl dZHARaHS spditaon he PalioRmisely of various
see e.d. N ,Minari,ni et ... J, Cel.l. Sci., 115, .25-37
%éaﬁﬁyygcwromSFﬁ%éélaén%eﬂ%kﬂﬂaq an ingpprepTigieActivation of sGC.

Rk e
25%h Rl Al e B RGN B2 EROEAGRE 1Tl 7

. ST AP RSR NP HL St 1 ot
ISR 1 GRG0 AR AN . 1
VA B o ) ot gl e, o

RANGAEE sfat€ DTARE %enﬁ@gifggb ﬁ%owwuerhdgewﬁaﬁe cPMa8dmay play

c- Src has been identi i n human col 6n cancer-.

GmSlegsdififag PpaxtY | At Kighdr EREtioh &F QbRibIE %ﬂi‘ﬁiyl&fee cyclase with
i nvol ved in regulating cross-talk between The

eostidized! hemer g@ldp liXomN&Wohlte rexilePina$hé pcsibility of diminishing
cytoskel eton. "Mbdul ation cSrc activity could have

|agpiviatiohi ehsolublel Fﬁ@ﬂﬁl@ﬁe_ cetRke Y éRd6gnous NO. This might lead,
proliferation, differentiation and death. See Bjorge,

Jintdp. qlie} to ah.inC2A80)inWloodepmesshire4 A¢tidazon DF3Patelets, increased
Hal pern, M S., et. al. (1996) Proc. Natl. Acad. Sci.
profiferatiod3¢R2¢cliB8ad enhaBedd alikesio.ofRoellsetto prirmahA®Righ blood
Frontiers in Bioscience [Electronic Publication] '
presdire D3tadle Onamstable atginalpecPid) thfbmibiosed, Myvcamial infarct,
101: 2477- 2496; Haskell, M D., et. al. (2001) Chem cal

 mdnokess pubmonansedemas, Treetilersdyisfikection, omocvatidlledstisfie growth

(FLT3) receptor tyrosine kinase is now recognized to

beith tmern Eermatiati, adiabetes, remalpdydfunetiens, shepfativy dysfudctions, or
and sone | ynphoi d | eukem as. Activation of FLT3 on
I‘é&ﬁk@lﬁr(ﬂ)@é\m@l%v- FLT3 ligand | eads to receptor

di meri zati on and signal transduction in pathways that

pronote cell growth and inhibit apoptosis (Bl ood, Vol.

98, No. 3, pp.885-887 (2001)).Use of tyrosine kinase

~+i-nhi-bit-ors for AML therapy is- hindered by the

acquisition of nutations in the kinase catal ytic
donmai n, an_d in the case of _BCR—ABL, thes_e nmut ati ons

Y o o, oy o - p— ey~
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achondropl asi a, the nost conmon form of human

dwarfism result fromnutations in FGFRs. Specific
w@odoetooryat ati ons in different domains of FGFR3pPa@r/@P2005/006887

associ ated wi th autosomal dbm nant human skel et al

di sorders including hypochondropl asia, severe

achondropl asia wth devel opnental delay and acanthosis

ni griAangta&NORANh trhovh
2oy SE B e ORISR Ss RSREER G i o

ot ?j'cl@be ard fs@lbgﬁttfﬁ@d‘%itﬁstheé”e (0'51") adééﬁatjczggyclase has been

avorm na et al .

shdRvir 83 ha+89%0m E@‘T%Hﬁh@@ﬂ'n@lﬂﬁedﬁﬁfé |%ﬁ:lcisﬁ’m na ara, RK. et

described in tmo crani osynost osi s phenot ypes.

£101 99§ m@mu:tawao hawylatd Betlabs efbydle, -
Genetljcs 14: 174- 7%”199?? “Mienia ot mw%ﬁkn}ar has ATP as

ddbtratemdthoithavif® Gnfaénédd oo }es%l'(‘ﬂsge%gso Eb SEH@ %%tlve GC

wi th acanthosis nigricans (Meyers et al

sthnetdtes, This mutatedt 6dkni HI%RNble mem 569%4’5&“1% us%ful for the
associated with specific point nutations i'n FGFR2 an

datbridmof Niatic @dds petadidee AR productibal ffer syndr 0”3
are associated with nutations in FGFRL and FGFR2

(Gal VIvadétiomd]l. methds UOA, th33 dettRbion 789 %sdIdBRO puanfhre | cyclase
et al., Hum Mbl Gen, 4: 323-328 (1995)). Miutations in
mGHRktomsarkt i n constitutive activation of the mutated
receptors and increased receptor protein tyrosine

ki nase aediosdctiye methdds iimgviieh hachiodidei e tersoradtceused
differentiate. Specifically, the achondropl asia

nut at orcelledan systemserbaaed ech staibiui t ghavhelshaemitiaieedo cyclic
receptor, dissociating receptor activation from

down- regmczlmtulcs | eading to restrained chondrocyte

mat uration and bone growth inhibition (reviewed in

Vaj o et iatvivopnedodsna weicheths effant Of stirgglagers(@DOQO) jre tested
There is accunul ating_evidence for nutations

acti vat i MgtiFUERDriiA apimpbmpdelpes of

cancey . é‘xénst Ltuti veI activated FGFR3 in two common

epi t Hel LQ%HB@QF IBEJNVEMNTIR@Nyi x, as well as in

mul ti L\J nygg is the first, ewdence of an
oncog@ t10f | thefrgpsentrryention ds dp pyeuide prrelldbasedonssay useful

{0 ot ﬁ%hﬁ#ﬁo?ayeﬁi ¢ %%zya%ﬁﬁgﬁ&ﬁfvﬁ%ﬁﬁf.sehfﬁ BagHe cyclse
B Curdy Podhtre BPictt 07T inVaiiat fis Sﬁgiﬁm%@ﬁ%ht qf g method of
| %%@?”%%8@%&&5{ HECREE Sy LGl gl eid S Debhagpssay.

It 3£$§8§%§9:‘;{%9{> tﬁ@si'ﬁ%ngtl"i%jn nﬂ}gsg(sgr f@'é%'éﬁl?t&(gla%gé’gy lﬁgdetermmed
ﬂ-g cé)%ﬂégn gq’?er ezym@lwrtlil %ﬂmﬁ{efgﬁﬁf}hﬁ ﬁnfgéqm%; to a cAMP
Qéﬁltigéﬁeégﬁgr SsHR0¢ 2896 6hi tabf:]c tﬁ% gnﬁfcr e rolfaryotlc cell,

over expressi on as a consequence ronos

théfbﬁa‘)ﬂfét h&'ﬂvﬁ ke repo Cﬁ géﬁ@q 1Hd11:%fagé @folée sGC enzymatic

mul tiple nye o) cases

1 2 2 )
4810352000 Sy e Ty 18GT 1 aie c

(Sﬁﬁlyfz@ efic adonve®i6RdoPOATP IR 323fid- %ﬂ?) -wiﬁgflﬁ3 affecting the

activating nmutations are seen in"5-10% o

aljedteriesepilabioh(dt the) nziil;iilﬁhli9€!fﬂ%tyi=l%S Thers G Wilis‘ﬁratté‘ @?émﬁmty can
progression (Chesi et al ure Cenetics 1997

B60nad6ifiedObss reducialg. thBlwvio 3&id( 3&51dﬁ8§'13351%309*1)nucleot1de
Intini, et al, BJH 2001, 114: 362-364). In this "

bmdli@(wn}t tte cmmﬁﬁn@gesesiﬂuﬂﬁ%@eﬁﬂ el ithQaOﬁ%\bf k@enylate
be cell type-specific. In chondrocytes, FG-R3
"hyperactivation results in growh inhi b| tion (reviewed
in"Ortz, 2001), whereas in the nyeloma cell it '
contributes to tunor progression (Chesi et al.,2001).

The i nhi b|t| on of FGFRS act|V|ty has been found to

e o r . L 1
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Ctation of any docunment herein is not intended as an
adm ssi on that such docunent is pertinent prior art,

worocoomstered material to the patentability OPCHREY2005/006887

claimof the presentapplicaion. Any statenment as to
content or a date of any docunent is based on the
cydlaserak oo exampild,avhen trat s0T iis arsedatth¢ ninionacids Arg592 of o
filing and does not constitute an adm ssion as to the
subrumet t Ghek 3oand Wty 54 Lsofaff esnimit StdMARYctDReJHhanged into Gln,
I NVENTI ON The present invention relates to conpounds
bys FandruAap( Itp apdfealAEP ssistrase-specificitys Morpr detailys on the
thereof: where nis O 1, 2, 3, 4 o0r 5 X Y and Z are
padificatieperfdeGO yubstatet speclificity Naw be- RundvierQinahata et al.
|l east two of X, Y and Z are N, and X1 is oxygen, Ri,
0983 whinch R4hérebprirsaporatad dbyemderenodependent |y
selected froman organic or inorganic noiety, where
t he i'hbegaAMP nsensitives repaéed addnstrsiet ecomtdirfs am feploster gene
especially chloro;, hydroxyl, cyano, azo (N=N=N),
funationadydlinked ¢o teheAdBawsponsdve pyometarubatsitive ¢ol intracellular
unsubstituted and nay be attached via a |inker, -L1- ,
cAMBdgeels cImoipgefered ambedpucintithy cddWPetesdohsiompromoter is a
Q/dro en; |lower aliphatic (especially C1, C, C3 or C4
RE@RE@(W@M oRespansey IElemener - aRagnw,, etoakr 1989; cAMP
al kynyl ; ami no; guani di no; hydroxyguani di no;
Respertive ddlemendt Kinkr &iSdost ak el%%??) inshusdlplicopra ol eontaining
grt her acyl; acyl oxy; substituted hydroxy; carboxy;
om d: tosd I YIRAsyand Eeompdntsy 5 : CREselsBrentsiBrgferably, the MRE-CRE

or nsulbstitut ed cyclic group, for exanple the cyclic .
Biisiblevremater sensiive 6@ deershsashunbasel lularee MR Jevsts contains 3

FAFHShFY i s PUFh Sl ey PYTele.

A N RO T TR -
B 351'; U 58 40 FESponEye i Sﬁ'qg{?i 9%?&?1'&3@? (BRE: Ray A,
SPHDRRE CO%: P 6 BER, BB SRS ATBlaperdly” Jut Mitam oo, aM.
SR 5598 RN WG 8 Pl o
AT AN BRI N

oo Hg ROl LT AACUTC Y SR ke cois o
the conderd 'seéfl}’é?{c‘é%g ylcaregareag, 3%. R NP9 This element is

i n-chain atons) and cﬁem cal ?{3( appropriate

SRANAN 88 isefRed 8 @0btheR EEne MR 161U FepulStedYBY RIAIP and to
hydr oxy, hydrocarbyl oxy or hydrocarbyl, erein

ByguieeRE iy IseVéraPRiraPBahdncerfit errupted by an -O or

-NH linkage and may be, for exanple, selected from an

al i phathec rgicreg (conStruGRvMhaY furtifer coAfhRNrAh S ptidiregulating
exanple 1, 2, 3, or 4), cycloal kyl, especially
elarhaltsxydlectap iy maklkeasund sqlgaoaldtyrscycl ohexenyl, or

anot her carbocyclic group, for exanple phenyl; where

t he hfditabkr byporoa geyes shatuhmlyi betwéddoaccording to the invention
unsubstituted; each R4 is the sane or different and

smélade ebuf ammat lionigedvito, hrciferasegaBieennBiwiryscehoProteins (GFP)
exanpl e, each R4 is the same or different and sel ected '
andnphetopyetein iggdenxVhispsystent, dibwgvkerody very wsedabhet only for
trial kyl silyl hydroxy; am no; am di no; guanidi no; - -
ngRoTtsty germitriinsoriptionrhut dlsoofor thet expressiodcandiirdudtion of any
mercapto; C(OH or other acyl; acyl oxy; carboxy;

sul fo; sul fanoyl; carbanoyl; cyano; azo; nitro; Cl-C7

al i phatic optionally substituted by one or nore
hal-ogens- and/ or one or two functional .groups sel ected

from hydroxy, protected hydroxy for exanple

trial kyl silyl hydroxy, am no, am di no, guani di no,

o, N
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S and Si as well as npnoval ent atons selected fromH

and halo; R3is Hor a noiety containing from1l to 30
w@bewab7osal ent atons selected fromC, N, O S PODEB2005606887

wel | as nonoval ent atons sed ected fromH and hal o; each

R4 is the sane or different. and sel ected fr.omhal :
gepdradxiptergstosusdy @dthﬁyg}rp,we%qogﬁg%p%eptor families (Oc?ﬁﬁRs), the

trialkylsilyl hydroxy; am no; am di no; guani di no;

ipy ¢hanyels anddhe Ut RHN@RJCCeRIBE I our ei do; ur ei do;

T A ol s o SR Y ST RS eprgiing e
et et oL ¢ S e e aongieBep Plefabhuthe host
QI R HO Gk aebereatiamine bHQ Sl 38 Hantainine the described
hydr oxyquani di no,_ fQrmaym di no, | sothi qurei do, urei.do, .
MR Leab e clomeyis drianBaRe Sapiessicty byt iais,afborer gene wil
il S RUBES Mo T BeRer g T g on are
L R s

00U TSR BaNAART e THTRI By, etnod o
e L IR SR BBRun e ARG Ao or
RO PRI CORB B R R2. and RS (s not H.

ot nor®) Sor ke i o4 Toas oo of R1, “Re and

LS B b TP AR ShAPSGPReREIRAUIGRAY lnked (o o

~particularly (\%E %R' RLERE QRdhA6ld deSmatdtl and, @fmultaneous!
conmpounds in |c§p angwl%qgr% H agd Rl is not H, 4

e.g. is Rz- Ll(.-)r segﬁ?zﬁ@l&ﬁal |y appropriate conbinations

of -NRa-; -0O; ; O -; cyclopropyl are
conbi nat i oféf &We@fbrféi{d@d@%g'ae hCaith SitRldage Rpeeificity for ATP,
such as - N O-; -(ONR -; -C(OO and - O-, for

- exanpl e. In npeybld gseRslyet therpavedson bi AR mtoatyclic AMP;

conprise cyclopropyl. It has now been found that the .
above Byonpaisubatinghihehcetbywitie alesmponad that seinprigiasgor inhibits
to the heteroaryl aryl urea class, show inhibition of -

a nunber oG eiBimatiyacsvitg; ki nases. It is believed

that certain conpound of fornmula (1) |ack novelty per

se. | ¢)onederdominimgrthe achieityfafi the repertengent.i on

provi des conpounds of fornula (I) and salts, esters,

N- oxi desa grefarmd egbodimentf thex slvieatiog todpsateds o method of
formula (1) in which: (A) nis GO R3is H Y and Z are
Ndentifyingimaeaes thjt modalatosGlonctivity, Wwhisdy comprises:

excl usi onary enbodi nent any C-R5 group); R2 is H,
- SCH2OHRCH? introdngingriatarthei &elbf t he formul a NRIR' where -

R and R' together with their adjoining nitrogen iorm _
nor phol i no ibr aoHecter GRCOZHE R I¢ROTIET,RENG ﬁénﬁtgﬂ%ﬁl y dinked to a

phenyl, phenyl subst.itut y sj ngl e substituent
sel ect ed from%%ﬂ@‘%?@uégmﬁﬁﬁt%& nis 1
R4ismethpxy'R3i?H;Xis  Yand Z are N, Rl is
NH2; g, simplaneqyslspesepasptelyis 10 Ra is O: R3 is
ethyl; X, Y.and Z are N,k and e .qf and R2 .i.s. H
whi | st t he bt ﬁequt%f_NE?%m%PGgg)‘“ﬁ‘ ?‘gslséfat%ﬁBe‘ﬁﬁc‘F% for ATP,
nmet a- and the other i ara-methvl R3.is.H X Y
and Z%}e NCY l%ﬁleo‘?ah%@nﬂ cwﬁﬁ]@tmﬁgﬁ t he
other is PhNH, /77-chl oroPhNH, p-chl oroPhNH,
m met hyl PhNHor p- et hyl PANH-. I n enbodi nents, there
are additionally excluded (a) salts of the excl uded
..conpounds, (b) esters of. excluded conpounds, (c)

N- oxi des of excluded conmpounds, (d) prodrugs of
excl uded conpounds, or (e) 1, 2, 3 or 4 of (a), (b),
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- imapprepriate sactivatiosopiNey

the specification is to be understood as contenpl ati ng
plurality as well as singularity, unless the context

WO e@gion®s7 ot herwi se. Features, integers, PCT/EP2005/006887

characteristics, conpounds,6chem cal noieties or

groups described in conjunction with a particul ar

aspedt) enfeesiniinitg tite sottuipt of tife tepertengenti on are to

be understood to be applicable to any ot her aspect,

embodMisbstiuley textasyhmailatesor iihkibiheGEl nctivigssan be selected by

i nconpati bl e therew th. Throughout the description and

mbasurtngthd mgﬁormegmfei eqiressiontaeeiviwgr dhe" gsaprdanebe amdied out

"“contain" and variations of the words, for exanple

incehepprieseme’ opabsérmenpf kaesn, NOeseledding lsubstapcbsitwhioh activate

limted to", and are not intended to (and do not)

theclendpmet hgronmdletbeslingdth tity esemeompuivgnt $oth NO-releasing

i ntegers or steps. Further aspects and enbodi nents of

mbée ctll & hnd N @-iadepsederftwG@ dativiabersf(@ndomhilgitors which are not

description and clains. DETAI LED DESCRI PTI ON The

qpeesfeafor theecdtalytio sitgteg. OD@popobadonebniemtiyudsayedsvith the

descri bed above and salts, esters, N-oxides or

metitrdugbthenavention! Thasekspmctompbends mpegsantevaluable candidate

i nvention provides products which are conpounds of

floor the drdatmedt soff Wdiseasss enctatedt xisfs dysfpnodengysIn particular,

thereof. In enbodi ments, the products do not include

fobpdimulating e¢mppundechrbedused ivethenthienage of rdis¢ases involving

prior art and_in which: &Q) nis 0, RBis H Yand Z
resperiadly( ehisqases ofi deg cardiovascular

excl usi onary enbodi mrent any CGR5 group); R2 is H

SEICH=CH2 or SMe;and Rl is of the formula NRIR' where

Rland R' together wth their adjoining nitrpogen form

mor pHePMParest ten&ngvIRAsHYSRUSEd §0 aftd {ore doieraniniag the sGC

henyl , phenyl substituted, by.a single substituen )
gfér‘e&,éaefmsﬁ%ﬁog_ﬁlaﬁ VIR is gyasp M9PANTAEsPUR lpsélﬂ a) it does.
Riohall et badhor bf s W S0 et can ve

Shilsaodined o6 A iadlivel b A e g SH5R dg Betfhriied in a native
t.a- Q\ dth th [ -methyl, RBis H X Y
é\rﬁvol?%IEFgeN; aﬁdoon:rolfSRga;ﬁdneRZ iys H V\,h: ISst t he

otheryjs, P Hy . p:.Ghl or oP :

o e B HEBRAIBEES the, "uflanEloR” Ridsies, 4 mpthod of
4 egar i , .

troadlBing (86 SUFCLIBH 6F T RORE B itbrest dhy chlghr SpkRlyotic or
: ' [ =85, R2 is Hor a substituent;

g\;tg(a%@tﬁgc%#l, ﬁqg&} gtr)%f{age R1IR' where Rland R' together

W th A?e Ninkfeihd HtBtRe SLfISti tuted or unsubstituted

ring of R and R -are each independently Hor a

substituenty; { Recfor endodiRg the @argéf’%‘ehkuﬁﬁidtioﬁﬁllyslihked to a

Y and Z aré N, Xis CH (or " in othér enbodi nents 15

CR5) ; R2 is EREFOSMRECCRENGQBMIEpebmaest; conpounds S
substituted by any substituent); and RL is NH2 (or in

a cl agsd ofinfiiginedaslycsngepdrgisly, s substituted am no or
- in sone instances - any substituent) (C nis 1; R4
is halo oriigil Kytctoelencodingcs @Eswith sabbeaierspecifi¢ity SoYATP,
substituent); R3 is alkyl; X Y and Z are N, and one

of R1Band mMrubatihigvéhicl sdll tvich &t heoletsleaaldebiot stimatite sGC in a
or (D) nis 2; each R4 is independently selected from

hal o and aNKAHdependént ar NOasrlepéndertarammesit s i s any
substituent); R3is H X, Y and Z are N, and one of Rl

and RA typiealwsshygtacchediogherthiesinaention othesedusditions add reagents
amino (or in an enbodinment is any substituent). In

enbodi nents, there are additionally excluded (a) salts

of the excluded conpounds, (b) esters of excluded

compounds, (c) N-oxides of excluded conpounds, (d)

prodrugs of excluded conpounds, or (e) 1, 2, 3 or 4 of

(a), (b), (c) and (d), e.g. all thereof. Structural

. " - oy Y " o o s o —
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being interrupted by an -O or -NH |inkage and/or

linked to the left hand ring by a said |inkage and/or
wandstontoat ed by hydroxy, hal o, ami no or nono- PCT/®&P2005/006887
al kyl am no, acyl wherein the carbonyl noiety is

substituted by a said aliphatic group,,

theiefih uoilized; angl distipsedglovain grgatepdesailor

di - al kyl am no, cyano, azo or nitro. Often, both R2 and

the EXPERIMENFAL SE€EHANNnt |y HL hal o, al kyl, al kyl
interrupted by an -O or -NH |inkage and/or |inked to

t he ' IRdttwHdrype 566 6y anddhl subunikayere amplificsk em hrain cONA
hydr oxy, am no, nono- or dial kyl am no; any al kyl | )
by RSE-P (R renelr nsask asl tamplasey for pite alirgctedignutagenesis.ofhg amino
carbon atons. In a class of conpounds, both R2 and the
anideadhg R592r ef i mdebenide ity 4730ndalleys pavlt jfulBasylunit were
H For O, for exanple are Hor F. In a particular ,_. .
relspeetivily compesddinto RElmnbys nand rAstacwhieh goafey spegificity for
above descriptions of R2 and of R2 and RS apply of
adanosine.o Fragnent (A) as nuch as to other |eft hand

ring structures. It wi]l be understood fr t

af or efybi expressien Vpetosfor Hag ral mukageaides Sq?‘gf ?Sﬁaﬁﬁd’v as prepared
rig%structureis Fragnment (B): Substituent R%tAS loni h
MBED fsom Ghontesipedd TePOFST aYPCSPaYAS: CBRSTFHTIFYADY Floning the

R e T RBTe CPnbonss SRty Rafle oo M L4p: cave
Besmaprive PRpanlPoIR: b 2h LT itimatss a4y of the
e ashes: o i ol iREanic Veeigr, {EYGoRS T C o ety

?Ioi/\g Pffhlp %%%%ﬁﬁ%ﬁg‘éﬁhlgmg%pﬁ gﬁl}cqge%lﬁaén'? g?nﬁ%igi?ve QoYncreased
AERA R DU BRI L R B Do w0
SRR s EOA TR Rl e PO TeTTAN)

cycli 0 @g{@tﬂ-ié cyclic group (whether

subst ﬁ%gg o?Jtuﬁégbst It ut e@‘?_ may be cycloal kyl, e.g.

cycl gt ve RORMWere RYAsBRed iifll 4latsie, wRy' @z OHO-K1 cells and
i soxazol e, oxazol e, thiazole, pyridazine, pyrimdine,

AR RJorR%! WM selcBfld 8n theobai9|of tHenBazoLaciferase induction
urine, 1ndolizidine, quinoline, isoquinoline,

%tﬁ‘i"f\éﬂ!dp‘@)ﬁA RiChindlivagiondwithahé NOidvaor popgyoudd SNAP (Fig. 1).
pi perazi nyl, pyrollidine, norpholinyl or
t hi onorhgldstyéspangivel Slonexiping, fronb3tiountds dfl bméting dilutions
al i phatic or substituted hydroxy may be substituted by
- sugd used 36 itkstt the autivitys bbstifferent comypdundsgsunhpas N¥dedonors and
bel ow for a description of particular classes of Rz
M40eindepkhddser activatotsasinl the présende oor Bbsenashaf rthat knewn sGC
and is selected fromCl, C2, C3 or C4 aliphatic
(indisibdryODQ €Rig. k4 phati c, and aliphatic particularly
bei ng al kyl) optionally interrupted and/or term nated
by a |Thkeselts arediedratedin theagached Cighses tvhryeof
-NRa-; -O; -S; -C(O-; cyclopropyl (regarded as
havi ngFigmoeiln-3ed il choremegrteshd chemical |y appropriate
conbi nations thereof;-NR a-; -0, -S;, CgOé
cycl optDpyst ¢loagneamingdramdrd I wseteningRhatedzanoi il serum free
and chem cal | y appropriate conbinations thereof; and . .
“nRRstiwney §h SYAD! lor AR tueiderasegatbiy Way Bcasuied,a s injection of

or hydrocarbyl, wherein drocar has from1 to 15 .
050 B aeBi oM (Promeen) ol fae GADSHPE (G cregsimment, high
by an -O or -NH |inkage and may be, for exanple,

selected froman aliphatic group (e.g. having 1 to 7

carbon atons, for exanple 1, 2, 3, .or 4,aliphatic
particularly being alkyl), cycloal kyl, especially

cycl ohexyl, cycl oal kenyl, especially cycl ohexenyl, or

anot her carbocyclic group, for exanple phenyl; where

o e o
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having 5 or 6 ring nmenbers; 4) linking noieties
selected fromQO N, Si and C(O, wherein two or nore

wo tovkioo3Toi eti es may be conbined to form a | aPQREP2005/006887
i nking group for exanple OO C(ONH or OCC(ONH In
these conpounds, a plurality of noieties selected from
skhsitdlitygnd 3) may be |inked together either directly
or through a linking noiety 4). O course, one

CONMPEKKErifAYn GO @bATNI0RE 5000 PR EnId Wb Yo rivat, 248 Refter seeding.
Tri- or nore valent linking noieties such as N and Si

may SEovie 1 wakichlbséwastinal cidied for Warthel ehastetBlagiohed
from1l) , 2) and 3), in which case the renaining

val eflcilgﬁire%G(a&@@@*éhkt@@t@&?f&dth*émbywme@NAP _
alternalv?y or Si may |link together three said

nDi etJ0RD, cPk Werdm¥geledknt 9gewbers & QuafieRisdedRigethEells were
Where R2 contains a plurality of noieties selected
incabatkll, 4 ) veitl 59 ultde SNARtIneSeriBY R hiligAeSP). (b) The
di fferent and may i ndependently be selected from
egicegnéntewad perfohedrifl paralldibiled bAsol krandfered célls.may

be substituted by one or nore substituents sel ected

f r omLuciferasé iactiv iy, why demecyed aftendnjeativdliofos0 ul Bright-GloTM
guani di no, hydroxyguani di no, formam di no,

(Pyotrfvigameithi® CCD ajattiveran®0t apt asuréiOht] lﬁgh atehsitiviisyePublished
acyl, lower acyl oxy, carboxy, sulfo, sulfanoyl,
E@g(bhﬂunyM.yam, azo, or nitro, which hydroxy, am no,

am di no, guani di no, hydroxyguani di no, formam di no,

i sot Wigwreildda) ks daculation dpit the NQ@rdwaoy SINel f o,

sul famoyl, carbanmoyl and cyano groups are in turn

opt i oh¥l0 g/wulyste saedetl om 4 vgns48 dnafieet seeding thoycells were
one or, where possible, nore Cl1-C7 aliphatic groups. .
iocubatedpdith rvoith JIMedsin Ryrode boffer, (23, uB, Larciterssschctivity was
substituents; sonetines there are a |arger nunber of

detpeterd: alar gnjgstioanohadhen, obBrighingl€TMy(Bromega) at the CCD
contains one or nore perfluorinated alkyl or cyclic .
¢ABeRss(00e ryeasrement, Righ sepsitiyitygr PulishadaECso 107-10"M.

substj tuyept.s.. Particular npieti , 2) and 3) to
ment i@liﬁgg?lgppé?fgé&érﬁéﬁtwlﬁ’nw @ﬁ%éz:hed) al kyl ,)5- and
6- me ed carbocyglic rjngs t.ab hepyl and

oyl TRl Bh Sira Seblcg bn B8A%%RE AR U hs By 47 MS5e rpsponse of

WS o ake oSERgE ¢, sukeehenr BErARR) "CigB: BMY52u. 30 wM) was
e e DR
Corponaile AECRyEEL Bfion it NGnd? NOERKEFS, i o

. IS0 g i bl oBGgyd % SGE A SR als were
?‘i&%ﬁié&% §fwith 905.19f ROIEL 2??1[1 Qgﬁﬂ@ PR RGI RS SEMY Yuciferase
unctional groups 'sel'ected from hydroxy, amno,

R g S et ORI SF O I Brigt T TR (igmege) at the

O cahfME (66 W d$ireni O Bioh séttidigitysul f amoyl, _
car banoyl, ‘cyano, azo, or nitro, which hydroxy, am no,

ani di F&umgwimm daYEliIanya Pt §OC sftﬁﬁﬁﬁﬁ%t‘fj%ﬁqfﬂ-mn

I sot hrourel urel do, nercapto, carboxy, su ,

sul f appy0 .c/hamRETIedaddnCIBPONE! A8PR it séediHg the cells were
optional |y substituted on at |east one heteroatom by
fiveibated YhigreithaSAYA 1€227Drif ¢ whfifehasi|gl. ahiferase activity
(iii) a group of the formula ere. ring Arepresents
wasDdetectad bftef:)/lﬁ{dotiohi 00,2 Judr Bright-@loTM @Profilegh) at the: CCD
menber ed carbocyclic or heterocyclic ring; mis 0, 1,

2, 3, 4or 5 eg. 0, L or 2; the or each Rb is

i ndependently selected from-L2-NRcRd; -1L RI NG where

-~ RING.is a nmono- or bi-cyclic ring, particularly a 5-

or 6- nenbered carbocyclic or heterocyclic ring,
optionally substituted as defined bel ow, hal ogen;

T Y
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optionally substituted by one or nore hal ogens and/ or
one or two functional groupssel ected from hydroxy,

w@r@becter hydroxy for exanple trial kyl silyl hyPeDER2005/006887

ami no, am di no, guanidino, tydroxyguani di no,

f or mam di no, isothioureido, ureido, nmercapto, C(OH or
ohimera (@dtemeasyemdnoyeighaeybiomyity)aPabyhed B0 6x107M.
sul famoyl, carbanoyl, cyano, azo, or nitro; all of the
af or egla) IhHibdrc@myf BAﬂiT41D22amadt1mt lguemgi no,

hydr oxyguani di no, formam di no, i sot hi our ei do, urei do,

ner caps00 otwrwereyseeslelifia, 3 SUMWRMBH afiddseadiRgdbse response of
groups in turn optionally being substituted on at

Bea¥d 1 209 hint dieastisentdyr ?ﬂ@eﬂbe o\ﬂ@lDQ hil,8 UV uM) was
Cl-C7 aliphatic groups (for exanple, eref ore, aring
peyfobmedulntalt viélachdyf &m:lﬂialtl@nﬂﬁfmlm Terdile B@ffBPXB'AQMI 2272
ethoxy). Still considering conpounds wherein Rl is of

stimul ating kffeBr oNRGC &ncbripeted tBeOEQed from cat egori es

(i), (ii) and (iii) above, aliphatic often has 1, 2, 3

or 4 Figinen6aKaraticand] deseofdsponid exgperimbits wHHESNAPS
branched. In a class of conmpounds, aliphatic is alkyl,

e.g. bOBea/wowdreaseeded al 0l wpavdich hfte?, sékdimg 4he cells were
carbon atons; |inear alkyl is nore conmon,

inqubsped tiitte mdireaﬂegncmmmmtlonaobﬁmmt’orauﬁerImmas of incubation
sub-cl ass of those conpounds wherein RL is of the

ingdigated RIe NROmRound alasylrgplaced Witheamediumr aexinedfree. Total
al kyl having 1, 2, 3 or 4 carbon atons; l|inear alKkyl
pegubgtioprtéme dnkon, i rrespective of the nunber of

carbon atonms. As al ready described, there al so

-i ncl ufbA TIRPOLABNINMEIZHORS i s H. This sub-class

therefaore con‘pm ses conpounds in which RL is am no or
noNo- a | am no. Turni ng now to those conpounds

o R sf iR eSS P et pendols Shb D litebocyel | o

or cybickenpmit Wi, pE2I9; coute Yodlop: Ebacadane

or nebERot St Niigh 816 < @%"?@”Bﬁrgggcar 835 orm ng

nt ggga??%?a@*&?ﬁéq"“% %*?a'émﬂfﬁ[%m&féﬁ%ﬁ{ R @ 73p). 2 ul of
Ewwg glggcz a?rte ttehig %R&%ﬂ?f (%R. QUénfilative expression
taﬁhfylﬁ §/§8 ?g )'(ﬁﬁﬁﬂ}’dél a ’%!eﬁ?t&%g?ﬁ%p&}ag :ﬁ%gforﬂ%ih\gftg eogfeggp late.

are

sel ec 2- n d h
2o I et L SR PAA B PR
9hnbbeWbNQSQHHo§& for exanple, halogen (notably F

ower alkyl (e.qg. met hyl ), |ower al koxy (e.g.

rret hop’y,)me,lgydr oxy, amno or trifluoronethyl.
Accordi ngly, the invention includes . COZ{SSUMS i n which

%2 | SPrimét sGCHRTIP(AY: C3 LG mAgA sghxAccAcs
phenyl) substltl-gtﬁgd b)g ? b 5 hal ogens, CAC3

sel ecPeithdrisGafphd)l OAM{BEr 5’ Jé( TETAY
rings are m)noaifpor di - suz titut .g. are 2- and}(xA b

4- suPsiménd@Obéy, BPC)3- SLBJGIGG C@A‘ﬂ}T 0 TGIIGA3’
cases of plural subsgi t)uti on by al I’dl h h“
hal 0gBrisnar sGChetada0W (DhusS GOCHGUEASIRC Ao ddssrclcmy

Rz is a nonocyclic ring, particularly a 6-nenbere

car boP¥R reactiongmixot abl y phenyl), substituted sol ely
by one or nore hal ogens, particularly selected fromF
and CR;pulsoneti nesplate or each hal ogen is F but in sone
ot her cases the or each halogen is d. In another
class of conpounds, Rz is a monocyclic ring,
particularly a 6-nmenbered carbocyclic ring (notably

.phenyl ), substituted by 1, 2, 3, 4 or 5 substituents,

e.g. 1 or 2 substituents, selected from al kyl, al koxy,
al kanoy! aI kanoyl oxy, haI oaI kyI arri no, nono- or di-

- o o - o T Y 1
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cycl opent ane or cycl ohexane. In particul ar conpounds,
RING is a 5- or 6-nenbered heterocycle, often

W@ 0U6AdBNg one or two heteroatons, typically Bet/grios006887

fromOand N, in a sub-clag8, the heterocycles contain
one or two nitrogens and, where there is a single

nitrogan, optiquak P¥x Bure@IBCEAL it T Mologies:
het er ogycl es include a nitrogen which is noo?glzfszrerrber

of a p!gqgl e bong an IN'EBE are nore particularly
saturated heterocycles. As heterocycles may be
mentipped pyrr oo G gROREGIBOTLL iR RIS d
nnrphoPine; inqionE coﬁggﬁﬁgggtgf&ég%s piégﬁﬁg?ﬂe

havi rgsigtls nit@ggﬁgrpuﬁgﬁgyﬂ-position relative to L2.
As al ready described, R may be substituted and, in
one clg of cqﬁﬁﬁypg 101 ubstituted by 0, 1, 2, 3,
4 or 5 zﬁbstituents, zég.ﬁzglected from Cl-C7

al i pfm5ilg gr ouPdatiAwini PRA{GIBCODBIfeTUERthI8gicdgscr i bed
above, and |ess frequently C1-C7 aliphatic-oxy of

whi cl83 phe al i phydc group is optionally substituted as
descri bed above. Any aliphatic group is often alkyl
(str ahgiplifidaion prot&eclserfstinedeindPerklik Wimet 970D&hermocycler:
aliphatic having 1, 2, 3 or 4 carbon atons, as in the
case bfinte thebfotloasingattep:r agnents (D1) and (D2) having
substituents which are nethyl, ethyl or npropyl.
ExenmpirarBCRubst i’ ug®4SCon RI NG i ncl ude strai ght chain
or branched C1, C2, C3 or C4 al kyl such as, e.g.,

met hyd(Q tistdsythe fopepyg stapsopr opyl or f-butyl, of which
nmet hyl may be particularly nentioned, hal ogen (notably
F or d@inatunatio@l 30C2at ¥8°Gr C4 al koxy; also to be
mentioned are hydroxy and ami no. Al kyl noieties may be
unsubarmealingd orl’aid$€Ct ut ed, e.g. by hal ogen (notably
For C) or in sone cases by hydroxy or amino. In some
cl assdengatign NG2ibPEtatéB°CG here are 0, 1, 2, 3, 4 or 5
such substituents selected from al kyl, al koxy,

al kanbfime ghextodlyyiagistemal oal kyl, amino, nono- or di-
alkygﬁninoh cyaﬁg, hal ogen, hydroxy or protected

hydr dX§nedpeR ei f AP Cor the al kyl part of al koxy and

2L-E§?€¥ér&%%¥’lpﬂé %fg é@iﬁ%&fﬁéﬁ‘%@ﬁ?ui‘i aé?gméﬁg“j@'xgp for A/B
. [ : , F, OH.
PR RR S el BT vanor B 9 and
Cedy ST BBl B PSR Frgaroe
BUCT TP ok HESL BAnid AR DBl Giaeseribea by
o tliJSstaél y the sane) and selected from Cl-C7, e.qg.
g e,

atic groups, optionally substituted as

descr"glqg%igp %8 7 nieQ atic Rc and Rd noieties may

be mmg?—g—{}ra —g traving 1, 2, 3 or 4 carbon

ato oy : . - f. f )

" anc LB O 8 AREE oIS HE B Fers! ilsEAUTHY PQiE ysing the
) Alkvl h . , L

AL BP0 ine’ Y LoRpIBK St SARIAALE FRIE BOPREEUP and

SGEPEBIBIIBK POW Grerd¥séd fo afipllly tﬂggbﬁfo‘?ﬁon of the gene, primers
het erocyclic or carbocyclic ring optionally

SOLCHetdBABK 5P RhAVIGOBEMCHIIT LEPW: wete RRed to amplifgf a central
unsubstituted. Thus, particular L2NRGRd noieties ar

f%&N%mem&aCSWWW’SG@%P&m 2were used to
- CH2 NMe2, - OCH2CH2CH2NEt 2, - CH2NMe2, - CH2NEt 2,
afaipPiG 2B 2 p ortidi? OFiPiNEE @ne,- CH 2CH2CH2NME2, and

- CH2CH2CH2NEt 2. I n another class of fragments (El) and

(E2), R and Rd together with the adjoining nitrogen

forma heterocyclic noiety (normally a 5- or 6- '

_menbered het er ocyclic ring), .optionally substituted as

previously described. In addition to the nitrogen of
noi ety NRcRd, the heterocyclic ring may contain at

oy T I oy o o
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adjoining nitrogen forma 5- or 6- nenbered
heterocyclic ring as descri bed above. These rings may

wheoosnmdsi t ut ed as previously described. | n papdi/EP1085/006887

they are optionally Nsubstittuted by a Cl1-C7 aliphatic
group_as nentioned earlier, for exanple a straight

chai nTer regamstibete Gie fodl lengtdr ndatatasl egenesethese ethree discrete
fromal kyl and hal oal kyl such as, e.g., nmethyl,

fragmanss okenehyised eashiamplage dpya , finaloPCRpyreactiof - perfyrimed with
of  which nmethyl and trifluoronethyl are exenplary. As

DESRTP E&ﬂhﬁéa&%sG@&ﬂt&Lﬂ]Wparti cul ar hydrogen. It

wi |l be appreciated fromthe aforegoing that the

i nvenfinplifieasi enipeotooeippeniersnédin Rerkin Elfrer 5 thenmocycler:
havi\rll\g the structure of the foll ow ng Fragnent

(F) : whétae thnfalieving stapparti cul ar - Pip, -Mrph, -OCH

2PJp, -QCH 2Morph, -OCH 2CH2Pi P, - OCH 2CH2Mor ph, - OCH

2cH2 P OR - oo 2t Y@M Ph, - CH 2Rp, - CH2Mor ph,

- CH2CHRPI P, - CH2CH2Mor ph, - CH 2CH2CH2Pi p, and

- CH2 GH) tipavoihshiollewing stegso) Pi p or - C(0) Mor ph. " Pi p”

and "Morph" are as described in the |ast but one

par agféipturatians t3Q°0ehP4tEe Substituent R3 is as

previously descrjbed in relation to Formula (1). In

embod? g R3 Fsated6ct ed from H, Rb groups, and

categories (i), {(ii) and (iii) described above in
rel at%@ﬁgf‘Bsﬁz, ﬁ(dwébgﬁg@ntly of the identity of Rz.
I'n ong cl ags flenbodi ments, R3is Hor a C1-C7

al i phafie %&d,om&g $%Bnpl e strai ght chain or

o %, P 5 0 i S o

ctrai DR RGPS R3S dfeaind Sl PrEer “as SaSgLed by site
P e BB SR 3Rt o
st g LAt el AR o

Pi per Azl cdIRIPHRIbESY ér?ét%?%ﬂ{sngglfléff{%gig}eQW’fO@Lt%Ermocycler:

pyri di ne, pyrazine or ran. ore
strai ghim&hd fblﬁ-jd@h:g dtep: other straight chain
0

al i phatic group, f exanple in either case having up

to 4 pYIPCR at onp)atspgtituted at its free end by such
a nono- or bicyclic ring. In one class of conpounds R3
'S a rautiewsy the(followifBiseéps; that is, a moiety having
the structure: as previously described. The identity
of R3dé¢emturadpersientt of°echat of Rz, as already stated.
However, as particul ar conpounds, may be nentioned

t hoseanneabinigch jUsdt SH?€ of Rz and R3 is a category
(iii) noiety. In a subclass, one of Rz and R3 is a

cat egelongéfion) nkd’edty6836d t heother is H to be
mentioned in this regard are conmpounds in which R3 is
a cat béiong tha fol)owimigettgpaand R1 is NH2, or
alternatively nono- or di-alkyl amno. Were R3 is a
cat egelopggtion) Wiat68°At nay have a structure
corresponding to the category (iii) structures found

i n FrBgRefeagtiopmix: (D2), (E1), (E2) or (F), as

previ ously described. The R ght Hand Ring By the

"ri ghl Mand ri ndgempdatgeant the fragnent: It has

previ u?ly been nentioned that nis 0, 1, 2, 3, 4 or 5
and that each R4Q 3 TusbodfuBelferi(Stratagene)and sel ect ed
from i;\n organi c Or ino&grani c noiety, for exanple, each
R4 i sltfhe same AUmaM dBIBs and sel ected from hal ogen;
hydr oxy; protected hydroxy for exanple

trial kyl silyl hydroxy; am no; am di no; guanidi no;

hydr oxyguani di no; formam di no; isothioureido; ureido;

-mer capto;--C{O H or .other acyl; acyloxy; carboxy;

sul fo; sul fanoyl; carbanoyl; cyano; azo; nitro; Cl-C7
al i phatic optionally substituted by one or nore

. s o T |
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nore particularly chlorine. In other exenplary
structures, Qis F or, particularly, d whilst Ua and

wabooaneroBhe sanme or different and sel ected fropCTEPIIH/006887

trifluoronmethyl and nmethoxy2 both Ua and Ub may be the
sanme, e.g both may be nethoxy. The Conpounds of

Formubas (i)f) It hasnkee (fesea) bed above how the
compounds of fornula (1) have the followi ng variable

donai s5 pll eft haneheriB@I0 WRE) right hand ring.
Var i ous partl cul ar noi eties have been described for

each gfpk hese vapisag),el FefR Pfu @iﬂ@'athgeﬂé [l be

appr eci at ed that any conbination of such noieties is
perm ggi |yl e. To bg,@entioned are conpounds having the
fol |l owm ng conbi nat| ons, anongst many ot hers: METHODS
AND ASSAYS FOR DETECTI NG GUANYLATE CYCLASE ACTIVITY

Ine resent i vention el ates, 10

lnba (B0 | 516 gq@wmi@ b AGR 39?"‘8%3.‘ des a
R LT AR e e AR A AT GIAS cuamy] ot e
«séelc%%e @mzymaS*che E:Aeé&‘re’gggecgfﬁmfeﬂse”bod' ment,

n ] n\/anfl on nr n\/| screenli nn molecul es

Is@thletatI@Wct NGCECEGCCWF TRAGTTATCAG CAIT Ghi bit | ng

actiyity rhat cam be usep T the
jléﬁ%@@gﬁ @ﬁ%y 13%4 AgFhu E@Fe g GA}A‘ AC3’
eases. Thelinventi o ro |de m;}
@%’a %gg;g% vectars, and ce [s Tor, use i sal
CGINEY (lmgﬁlt(%h Aﬁ?‘sl AC3’
the intr ceIIuIa C%S

guanyl at e{ cycl ases sy theS| ze

Q;.@@aw AT Al RARAE Haiarchedrary

a¥a Pa¥ .t A evel-ases—art nf rl e
Jubll 1 ML A>3 \J fw B wrw J Q I nc' r\ n QQ

e Tt | con AP arche SRR S ieadroc

et—al—

fég%féﬁﬁlﬁu cytosotic domair m ( Sunatara;

Q )

Fdser ved and ?’\CA og((ﬁ?l’l‘(i}@@% (‘gl‘&ﬁ}tﬁ? éheitwo! %CTFTC?’

3§mg{aﬁgﬁ]g’mal n a ntrib te to t he act ve Si te oé tlﬁfCG}:TGT
[

Thp y ray crystal ructure nf tthi s sol ubI domai n
the en tyme corrple ed with both activators and

i nhi blééﬂm:Mﬂ_been sol ved (Tesmer, et al. (1997)
Sci eneyzmm& Guanyl at e cycl ases exi st as
bot h S nbr ane- bound species. Both types of
the e t I | |l arn - . .
e TR NGRS UG D Sl iy o
guan;ﬁ %1?@_ 8& gsslgge%érceér omers s{%nuwif RgH'@lotnhech) that allows
AL r51H1'h hEov)E’seﬂrahgﬁﬁon"‘@P \96%&11590&%9@1@ Q@ﬂﬁz\ﬁl %:fdmg Frame)

cyc ase exi sts as ahete I mer conS|st|ng 0]

Frémd tite l%aﬁiéb%sﬁer(%gt RNA, m(ﬁl:%haﬁ Iift&iial Gtit'8bme Entry Site -

catal ysis) contali ni hene’ as et c group

QURES) ¥ 6meNS Itmse%érg;huh £ROYS-daPed L}J;R@ﬁsl}(ﬁ)ﬁa%a’d”fes

whi ch’cat al yzes tRe convérsion of gdanosi ne

tri phopihahirate@TPlubinit Yo IGCIIRARFBEAUbDVe Was cloned into EcoRI
nmonophosphate (cGwW). By formation of cGWwW as second

rRH§ee gestrictioh st afHIRES. mportant role in a variety of
extracel lul ar signal's and different physiol ogi cal

pr ocesHes pIRESsGUBs vedtbatvads Subsegliehtdy elig@ged et iSefal to insert
and adhesi on and neural transm ssion. The npst

ithpanttacdd phypbuaitagf SGC dasinstedani sheofRESEI@nenfO and
NO-rel at ed conmpounds, which activate the enzynme upon
binding to the heme noiety. Binding of nitric oxide
(NO to a prosthetic hene group causes narked

~activation of sol uble guanyl ate cycl ases. The

pat hogenesi s of various cardi ovascul ar di seases has
been Ilnked to an |nappropr|ate actlvatlon of SGC The

T Y e~ a0




10

15

20

25

in-vivo nethods in which the effect of stinulators of
GC are tested on tissues or in ani mal nodel s.

W@b@Eh@SBRE OF THE | NVENTI ON Obj ect of the preBemnEP2005/006887

invention is to provide a d&ll-based assay useful for

t he d?éfrﬁgnation of t e,eqiynatic activity of soluble .
guanyfiat ehey €pBSEUGIS ceptaipned yicker vemfigdt byf fulelength dideoxy
i nvention is the provision of a nethod of screening
FAYANRS that interact with sGC, utilizing said

cel |l -based assay. According to the invention, the sGC

enzynkiellccidtireyity is deternmined by coupling a sGC
enzynme With nodified substrate specificity to a cAW
sensi Culisre anedivgy, seeding and ingubationt EVIEM(KI wath ¢Glutamax

or_prokaryotic cell, wher bg the activity of the

(GHBEQL c0gciia 515078 61 FBSorl % Hecrs (Stremz(inmitragen cod.15140-
activity. The sGC enzyne with nodified substrate

dgébi ocimM Hepgsl Bufderc ficdnijer (GEHBECOHhwads] B3 BGOSAEP1.0 mM
into cyclic AVP w thout affectingthe al losteric ‘
seginmi Pyrvte t HelBeQurend. BRAME39%hd - Q@@Ls ubedinm eBicarbonate

i fici be modified b | aci h
LBTEC ot 2S00 0801k e nich e b Galtipemm o 145 8122

correspondi ng regi dues present in the active site of
adenyé&-‘éi%i&&é—m itrons: Gedlspivere sgrdedrfor experiments gzhen 70-80%
t he,am no acids Arg592 of a subunit, d u473 and Cys541
6PHUE/unit are respectively changed into Gn, Lys

d t fer ATP trate-specifjcity. -
ot ai DloRBE sBhaitions? Yo P aCRetiseks il O cllisitask 175

ecifi Qi&:% ean, he found in Sunahara et al. (1998),
peonenys 85 Peb§ P hcor porat ed by reference. The cAWP

sensi {4V ep iter %onssst_ruct contains a reporter gene
funct CAMP-responsi ve pronoter

cens s SR BRSO RSB N S, 8P e wi
gmﬁg@ls@!@eoﬁﬁﬁgonse Elenent - Ray A, et al. 1989; cAW

esponsi enment: Fink, J.S et al. 1988) inducible

promo i Wer

CrE o et R PUNAr AR Sl Bidhy RIS (i fched efls were put
iBfiti i ' a ik BE I r cAMP

R SO A B G N A

The MAHEerCOy6 856Ky platdshfed iBdut#0é& 4 itk ENPAPTPOE WM and

regi on which enablées the cell line to respond to Ga,

GieantedCat QD addmaa é%inﬁ%oxﬁof@ﬁ@l@@@i@l\@ ((Pfobmega). The 9

Sehgal PB., 1989; Fitzgerald, LR Mnan, |J, Dytko,

Gkt \Wspdildindlagione P, weO Ik-tesiedhidVRE ddsenediponse 3g&kfiment as

and corresponds to the sequence :

RAOERIdAAHSACGT CACATTGCACAATCTTAA. The CRE sequence

("TGACGICA") contains one or nultiple copies of the

conseffhed besjuespanding iclofdSTére( partni, 20t BD @.3 &l'w, 96wp).

1988). This elenment is simlar to sequences in other

genes Adiewiwe ovieksy gdateatwerebyepditRedandtaftered@dnérsubated 4 h

in several viral enhancers. The reporter construct nmay

with (SYAE oii0ajt M andread iap Q@R -caguprh atftergngdotiomno £ Bright-GloTM

sel ectabl e markers and viral pronoters. Suitable

(Bponegd). gdieebestheespomgingel 2 sdonescweralirergestod tinea dose response

invention include, but are not limted to, luciferase,

cxperimmany g eountpd @llst ei ns (GFP) and phot oprotein

genes, This system however, is very useful not only

for rdperiar bestaespendingi gdonem wasaipudl io3rdb LR KB.3 c/w, 96 wp

gxg;leési on and i nduction of anygene of interest such

QIPRY. G protein coupl ed receptor famlies (GPCRs),

the ion channels and the nucl ear hornone receptors.

The invention in addition provides vectors and host

cel I s. containing the sGC encodi ng gene and/or the

© -reporter gene construct. Preferably, the host cell is

a CHO cell line (hereafter, the CHO cell line
contai ning the described MRE- CRE el ements driving the

o o r o o o
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specific for the catalytic site, e.g. ODQ can be
conveniently assayed with the nethod of the invention.

wab@eseliosTt ed conpounds represent val uabl e canPCTEP®05/006887

for the treatnment of diseadés related to sCC "
dysfunctions. In particular, sGCstinulating conmpounds

can bphais@ehll Bldee wdletReYerPfaf@r SBRS8%d | NPOLY¥feRtd with SNAP
i nappropriate activation of sGC, especially diseases

pd ptMe cardiovascul ar system Conpared to known assays

used so far for determining the sGC activity, the

et hadogiplétee optiveizhtion of E!Heas%ﬂyaWa%gﬁ}&'ﬁ)rh{bdﬂﬁ{ the best
a) it does not require radioactive reagents, b) it has
fespbAdRIg @efsitivity, c) it can be easily adapted to a

hi gh t hroughput format and d) it is perforned in a

nat i VRe@Xké@%ﬁouﬂdk:a further enbodi ment, the

i nventTton provides a nmet hod of nodul ating the

expr eSNIAN (Pbcids 880 9I8) WheURRbIvdd HHDMSEdat a concentration of
eukaryotic or prokaryoti'c cell, which conprises: A

100 r@YIChid Jtbicd liReali@hdts h) -2OYUECIWoOrliRgOdbRMiduhvas freshly
target gene functionally linked to a CRE or MRE-CRE

lb deddireSpruandres Médidm.si mul t aneously or separately,

ii) a vector encoding sGC with substrate specificity

for ASEN Blocrizcedidtd vgoh heacdidsowddirh wamkeatlaecaidentration of
to stinulate sGC in a NO dependent or NO i ndependent:

e eVl ardl stypéd bl aligsety ac20T@i ng to the invention,

the conditions and reagentstherein utilized, are

di scl NO1®e(Cualbioclpmeatet# dY7957) WAREMIdoNIAL in water at a
SECTION Rat wild type sGC a3 and bl subunits were
eomdentiaénf ¢ foh bmaV ranciDitar dalyinRAliRERs ane2 0&d as

tenplates for site directed nutagenesis. The am no

aci dsORQ xQ2lipchemutpati t 4983204 ABanndis@ylyed4inoDMSO at a
subunit were respectively changed into Gn, Lys and
genrenffation elo@emMpasi stored in sliquefd@ho20He. An

expression vector for the rat nut agienj zed sGC cDNA was

pr epaBPAY $b2R322 wasnpwchased Hyomadeypisy tdissalued on WSO at a
construct ed tbﬁ) cl oni ndg t he, MRE- CRE ( Mul t(igsl e Response
eoncantiationgl 10 mM and steoggbin alagpotrad p29<Eve Elenent :

o Tt B AL AR AL ol hy3h 67 wer
Clontech). The st t f, t MRE- CRE i nduci bl
GRS hre BB el T 10

5 Bot Rvoile SRR roRldiiton Nef I Ty Sy P TEACE 2 mi,

SHRCE 1, SRR D e U 20, B 05 nepon 4

hrs. § d SNAP (Fig.
D b o828 g Trom 3 rounds of

limting dilutions was used to test the activity of

di fferent conpounds such as NO donors and

NO- i ndependent activators, in the presence or absence
of the known sGC inhibitor ODQ (Fig. 2-4). The results
are illustrated in the attached Figures, where: Figure
1. 3rd LD clone re-test 12 best clones comng from3rd
LD were incubated in 50 m serumfree nediumw th SNAP
for 4h: luciferase activity was neasured after
injection of 50 M Bright-G oTM (Pronmega) at the CCD
canera (60" nmeasurenent, highsensitivity).

Experinmental conditions: 5000 c/win 96 wp format, 48
h after seeding. Clone 7 was chosen as final clone for
further characterization. Figure 2: (a) EC50
calculation for the NO donor SNAP 5000 c?w were seeded
in 96 wp. 48 h after seeding the cells were incubated
4 h wwth 50 mM of SNAP in serumfree nmedium (SFM . (b)

~.The experinment was performed in parallel also on not

transfected cells. Luciferase activity was detected
after injection of 50 m Bright-d oTM (Pronega) at the

~NONN n o o T



was detected after injection of 25ul Bright-d oTM
(Pronega) at the CCDcanera (60" neasurenent, high

woeBneddpsn ty) . Published EC50 6x1 0° 7M (b)) Indu/kR20050006887
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of BAY4 1-2272 activity by10DQ 1500 c/w were seeded in
ﬁﬁmﬁgﬂer seedi ng a dose response of

t he absence or presence of ODQ (300 nM
3 mvM 30 mMM was perforned. Total volune of incubation
25 m in Tyrode buffer. BAY4 1-2272 stinulating effect

et dnpEoenine Sowar B0 1998 rl Suel e sui-.
gt GV b ints o GRATSARS. CIED ) R, @Phem. 272,
A8 m 1 06, Total i ncubation time 4 ho

by 16 T AatL Raweire BPokibl (dpadel fndSaodman RH, Proc
B Ao d§rich o1 B8 HeRgsF G Fo2e0 22 1ong Rat

7T BT ) A o0 3 N B anavica
Bl it A8 Tas Dertor mec wi th no temprate.

Ao T B Ao R 35 B e 20 Fh PS8, Pty Nt dca

; IR CTA| ATA] AGGIAGE AAAJCCAIC3!
Sr| nebfbgngl’ g%“ﬁt’ﬁ/“( ) : | ] ]

R B L U Pos L BRE ot 2553747

SIS TIPS ) 1. o,

' i N m 10 MM dNTPs 1 ml 50 nM
I(\/g@é%gc’}(i(gdéeé%ﬂgf?'r ct??gl)jo%(?%é) 2.5 m primer A (10 MV

XStasoh TP NaturB £461,71. 418, ¢ AAbiyum Pfx
(G BCO Li feTechnol ogies) 35 mM H2O Anplification

Swidiees, RS Wessudr) TW Kiafd [biigan) K06 (ne9ePanal.eRev. Pharm.
1tine the following step: pre PCR 2' at 94C 40 ti nes

t Rexitol. 136\i46¢-48kps: denaturation 30" at 94C anneal i ng

| ' at 56C elongation 2' 10" at 680C 1 tine the '
f St aharag RsKepDessawregatC. 8., 7Whasnm8CREEReKl &sksl ahgtdhd Gilman,
of specific PCR product: 1309 bp (690 bp for A/B

afbi (i) iJoBiob Thdmp IR, 22205-228%dl.i fi cati on products

wer e anal ysed by el ectrophoresis on 1% agarose gel in

| StmgharanRi.Rg BedverAf, ol¢smemd.sGanfprangproRedGaeberasD.L., and
described by Maniatis et al. Site Directed Miutagenesis
MFilmands.G.nd BiohChemsud @88t vok. 28GCpwd6332+16388ed by

PCR using the wild type gene as tenplate, in

SERRE.CH . 31 il oA 008) Snigncezod: AEETIRT2ON

were used to anplify the 5 portion of the gene,

pFesRes dd&dBet apnatsitauR g ém adsdDandvSpeang, uSRL. (1997)
tQ anpli central fragnment, prinmers sCGChetaC541D UP
a‘gﬂeg@gggaﬁﬁ/\ﬂ\%ﬁe used to anplify the 3' portion of

the gene. To reconstitute the full |ength nutated gene,

these three discrete fragnents were used as tenpl ate

ina final PCR reaction perforned with priners sGCheta

UP sGCheta LOWN Anplification protocol performed in

Perkin El mer 9700 thernocycler: 1 time the foll ow ng

step: pre PCR 2' at 94C 20 tines the follow ng steps:
denaturation 30" at 94C annealing 1' at 520C

el ongation 30" at 68C 1 tinme the follow ng step:

el ongation 7' at 680C The nutation R592Q into the a

subunit of sGC was inserted by site directed

nut agenesi s (Qui kChange XL Site-Directed Mitagenesis

Kit from Stratagene), using priners sGCal phaR592Q UP

and sGCal phaR592Q LOWN Anplification protocol

performed in Perkin Elmer 9700 thernocycler: 1 tinme

T e 1 . - NN Al o, A= A S L "
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el ongation 13' at 680C 1 tine the follow ng step:
el ongation 7' at 68C PCR reaction mx: 1 m tenplate 5

wontood/w7a37Tur bo Pfu Buffer (Stratagene) 1 nml  2Q@dWEP2005/006887

dNTPs2.5 m primer A (10 ¥ 2.5 mM priner B (10 MV 1

m 2.5 Um Turbo Pfu (Stratagene) 37 m H20 d oni ne

LA BME e: pl RESsGCbanut Each of the two nutated

subunits of sGC was cloned into a bi-cistronic

manmmal i an expression vector (plRES, purchased from

Clontech) that allows the sinmultaneous translation of

dwo cénsmethads efcoRrlet@peinime atliengsdtublee)gdanytateheyskse (sGC)
messenger RNA, through an Internal Ribosome Entry Site
enrasptie| estivity dmus gulturest i eukaryetic oecaptokaryotic cell,. which
pl RESsGCha vector. The nmutated b subunit of sGC

gempriseed above was cloned into EcoRl unique

restriction site of plRES. The pl RESsGCb vector was
subsedueiittrgduping éntedtheicel: Smal to insert the nutated

a subunit of sGC downstreamthe IRES elenment. Al the

const ruct)s dbtestareencaging werepprted gepeffunktibraldy Hinked to a CRE
di deoxy sequencing. Cell culture: Culture medi um

seedi ng andof MRBaeREnindupilspramotin h G ut amax (G BCO

cod. 3 133 1-028), 10% FBS, 1% Pen./Strep. (lnvitrogen

cod. 1514@0d,15imultapsonsly rpepamielyer Sol uti on (G BCO

cod. 15630-056), 1.0 nM Sodi um Pyruvate (d BCO cod.

11360- 034) , a Vestey enessing A splubld gvanglatecgclaseqble to catalyze
25080-060), .0.5 ng/nd A18 é(;al bi ochem cod. 345812) .

Precul ture nvesHen oA ke eyeiedddPs or

experj,nents en 70-80% confl uent . | culture L
condi bsgﬁ%’?ta\égpgtth?\&e ewstﬁvee‘é%mpgu@gﬂzﬁt WP&WP 8% fgnhibits sGC
T75 (recovery: .8x1.06 cells). Clone Selection Process:

CHO cANPi?Z)Hﬁ%R}?GEQVﬁygener ated by Axxam were '

oi1 803 SR rnehE Ren Tty St P e ELeShEl | s or e put

hn 1 Lt j i 1 L 1 c/lw,in 9 e
P rats AR08t b0 (hlesh R, Pl AR A6 iy in o
S ey B R Sk o B o MBSt g

cl one%a"‘ﬁ{tf?c[&‘lq%%t%dtgk%eﬂ-dose response experinment as
pougtg Lce( S. e est fesponding cl ones merf put

l/vgr enr eplgi cgf‘ég%g\rq\éofl af t e% -a41§ph?{eﬁ§‘?@g¥§§5§0f%ﬂvl\f‘ tlﬁﬁgﬂAtlg a CRE

100 mM and peMRBLCREANARERIIE pRbindler, NI €ction of
Bright-d oTM (Pronega). The bgst respondi ng 12 cl ones

vere re- heé! fthultinRodsSr RpaLAER, experi nent as

counted cells. The four best responding clones were _
put in 3y hRdcPor3eféodingtn WOIULYE Briahy HhE (fgk:[h%b aB1eNS catalyze
was chosen after the 3rd LD selected Wth SNAP 10 nM

Conpl et e opthetantdrsiondf ATP iassaycN@ANP: f or med on

t he best responding clone 7. Reference Conmpounds: SNAP

(Tocr By cantacfing8he weH with acdandiddts nidBEuR:; a

concentration of 100 mM and stored in aliquots at

- 200CC)Wietermin g theiachi vigysoff thexbpyripr gewe.ed i n Serum

Free Medium SIN (Tocris cat# 0 756) was dissolved in

vat er Aamethod mfemiodatating die &éRpresdloandf attarget geéne in a cultured
aliquots at -200C. NOC18 (Cal bi ochem cat# 487957) was
gukaniofisdon prokaryotiaceld, whinhecumptisem of 100 mM and

stored in aliquots at -200C. ODQ (Cal bi ochem cat #

49532@9) vtsodnainglintedthercebSO at a concentration of

100 mM and stored in aliquots at -200C. BAY41l-2272 was

pur chased) f potec9tesnending sholtexget igenenBactionally linked to a CRE
concentration of 10 mM and stored.in aliquots at ‘

-200C. Working solutions for SIN-I and BAY4 1-2272 and
BAY58- 2667 were freshly prepared in standard Tyrode

buffer. Tyrode Buffer conposition: Nad 130 nM KO 5

mM Cadl2 2 nmM MgA2 1 MM NaHCO3 5 nM e HEPES 20 nM

pH 7.4. Bright-Go(tm: Pronega cat#E2620. REFERENCES

o R I OA NI A



Liu, Y., Ruoho, A E., Rao, V.D., and Hurley, J.H
(1997) Proc. Natl. Acad. ScL U. S A 94, 13414-134109.

WORaye/A7933assone- Corsi P, Sehgal PB. Ml Cell BCalEP203896887

10

Dec; 9(12):5537-47. Schm dt7 P.M, Schramm M,

Schroeder H, Winder F. and Stasch J.P., J Biol. Chem,

2004, volar MRE-GRE d0d&iBle3rongitasch J. P., Nature,

2001, vol. 410, p. 212-215. Sunahara, R K., Dessauer,

C. W, andn@, lsimunltacaBsly ¢09&)ardtety,. Rev. Pharm

Toxi col . 36, 461-480. Sunahara, R K., Dessauer, C W,

Whi snant ,ii)R &vectidr enseding a sahuble gumrylatd. GcladOaB)e tb catalyze
Biol. Chem 272, 22265-22271 . Sunahara, R K., Beuve,

A., Tesner, thé.cotversBpr ahd TFSinko cyGHcheMP; D. L., and

Glmn, A G, J Biol. Chem, 1998, vol. 237, p.
16332-Bp3s3mtactangthewel D witham h et werablétGstitiiflafe) sGC enzymatic
Sci ence 268, 1769-1772. Tesner, J.J.G, Sunahara,

R K., G laekvityAnG NCuddpSpdenigr NMORndeposddntSnaemere

278, 1907-1916. CLAIMS 1. A nethod for determ ning the

sbl ubl & weHmd aceordyeg de eclav®O)l -3n mhreaeine theee MRIB-CRE inducible
a cultured eukaryotic or prokaryotic cell, which

coioprotee sonming AtV BHuanth§ GRE®lementsel | : i) a vector

encoding a reporter gene functionally |linked to a CRE

or- MREACREthed uadoerdingr brotlaims alnd, whengin amecrasdr emcoding rat
separately, ii) a vector encoding a sol uble guanyl ate
csdphlsegudiivdatesyetasslig psedhe conversion of ATP into

cyclic, AWP; B) contacting the cell wth a conmpound ]
t‘%’rat shi stheds a6Fo5dRE biq sclads ehzyvharpin awaiflyirely; s@§ carries

determ ni the activify of the reporter gene. 2. A
-~ hemotR oo A thb oo subwt BRALC kT al e gd Cyss41—Asp
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ariahede 1B suhn i Foduct ng (nto (he cell: 1) a
\é’?.&gréfrrﬂ%%%raﬁ&g{og&éhﬁSQE%I gl ’%}%ioﬁgt?llell%plolr,tgk %Celng %odes for
ShiRtplaRGRR P Ao Ry BRERLAR iGtdeh PucRRsShne IR GP) and a

C IS of ATP into cyclic AMP, B) contacting the
cgﬁ?{&)}ﬂ?{)%ﬂ% candi date nol ecule; C) determ ning the

agli Vi Wn&gthﬁa%cf:&%‘?ﬁé 0 cga‘?ﬁxel ?/heﬁéiﬁqhQQ:Qnﬁfdate molecule is able
nodul ati ng the expression of @ target gene I'n a

¢ty sHRRAaRUEATMRIYIC 6T EEﬂbﬁ?Vi‘ﬁt ECN@)G- Fpe nt"or NO-independent
conprises: A) introducing into the cell> 1) a vector
emqii% the target gene functionally linked to a

CREor E- CRE i nduci bl e pronoter, and, sinultaneously

09, sepArmeeiod addo}dﬁxlg\/t%cdlﬂm SNGArB thes@ltgdt! Rne is sfelected from

guanyl ate cyclase abl'e to catal yze the conversion o

AR tidometsy, AbPCRAMAd MhcleanHsinong Réeptelsl wWith a
nol ecul e able to stinulate sGC enzymatic activity in a

NOp de pAngiikiarystidNGr icndentidenést nawinesntatning iyel Yéstor encoding a

~according to clainms 1-3, wherein the MRE-CRE i nduci bl e

preportesr getenfigictiondlliyRinleddtd a CREebe MRESCRE imdlucible promoter
nmet hod according to clains 1-3, wherein a vector

eandding vedtos @necbtiimggaasolubie gaynylase dyslasseablebto Aatalyze the
met hod according to claim5, wherein said rat sGC

ceonvasiolr gbATP>idto cyulietAMR. on t he a subunit and

A .u473- Lys and Cys541 Asp nutations on the b subunit.

711 A nAt ¢ukirpeiio hostneelt acadrdingstoleldimvihewkich is aeCHO cell.

' rigorter gene codes for a protein selected from.
I

i f eTheaise@leasoliblerzyvozate Ryotase ablGrp)casalyza the conversion
Phot oprotein. 8. A nethod according to claim 2,
mﬁép“e’FB intee cyelieliAddPeforothecssreeningaifl eompoundsrthatt modnlate sGC
inhibit sGC activity in a NO dependent or
NO- i ndependent nodality. 9. A nethod according to
claim 3, wherein the target gene is selected fromion
channel's, GPCRs and Nucl ear Hornone Receptors. 10. A
prokaryotic or eukaryotic host cell containing i) a
vector encoding a reporter gene functionally linked to
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<210> 1 <211> 32 <212> DNA <213> Honp sapi ens <400> 1
at gct aaagg acgtcacatt gcacaatctt a a 32 <210> 2 <211>
wOo2B0a0193* DNA <213> Rattus sp. <400> 2 cggct a@cazEP2005/006887
ggaggaaacc a c 22 <210> 3 211> 24 <212> DNA <213>
tus sp. <400> 3 agaaacatgc ggctcactaa tcta 24 <210>
fnéﬁﬁﬁgnéﬁlQQ%?> DNA <213> Rat t us sp <400> 4
< 11> 24 <212>

gacaccat <21
oA %ﬂ%@aﬁ Gatish ol s Srdhgqior Jaims 1 Oc hbes a taal for detection
318 %@'§HS 11> 39 <212> DNA <213> Rattus sp.
LAd ga@aﬂ J4'%4§%t gcccca gtattgectg tttggaaac 39
<210> 7 <211> 39 <212> DNA <213> Rattus sp . <400> 7
gtttccaaac aggcaatact ggggcatctt cactccgac 39 <210> 8
<211> 39 <212> DNA <213> Rattus sp . <400> 8
ccatttgttt acaaggtgaa gacagttggt gacaagtat 39 <210> 9
<211> 39 <212> DNA <213> Rattus sp. <400> 9 atacttgtca
ccaactgtct tcaccttgta aacaaatgg 39 <210> 10 <211> 39
<212> DNA <213> Rattus sp. <400> 10 cagcggatgc
cacggtatga tctcttcgga aatactgtc 39 <210> 11 <211> 39
<212> DNA <213> Rattus sp. <400> 11 gacagtattt
ccgaagagat cataccgtgg catccgctg 39



