CHEM CAL COMPOUNDS Fi el d of the invention The present
invention relates to novel pyrazole derivatives, their
WEb@easrseut i cal conpositions and net hods of usBCT/GB2006/000548

addition, the present invention relates to therapeutic

nmet hods for the treatnment and prevention of cancers
METHOD: FQR RETERMINIG BWI&{)@%@ iTEHKet INHIBIRORS
manuf act ure of nedi caments for use in the treatnent

and prevention of.ganegrs, Background of the invention
Recept or tyrosing“%?ﬂgggéh(ﬁﬁﬁngs) are a sub-famly of

The preseftéhvenkomadass tohhé ug dia Homkikiet &2dn iheicttol B & Blekapeutic agent’s
gnal | i n? and are involved in a variety of cancer

. .Si ! . .
activity sy iR g §5F erassiseadiontcHiedbipgarker pf the prasertimyangian can be used, for
riMi : ' i ' tl
exam s g o e AR R R AR or Y B o PRty
effectivieasesf o thedapatichgent tbagnatientent i fi ed. Trk's are the
high affinity receptors activated by a group of
sol uble growth factors called neurotrophins (NT). The
Trk receptor fam IpacRasoudd siShEPRGken- Tr KA TrkB and
TrkC. Anong the NTs there are (i) nerve growh factor
Chemoptherapy whd sidiadioniewpowise Felcarreltly the madnoptions feedhareatmbnt of

£ F= n -4/ 5 which .activate Tr nd..(iii
cancen 35t @ o TR esF gl S S PL Bl By BBRHG pighse etfecs
on noiual eixsuepartiaht Blegiientl 6801 Hprhdrit @A AENdY cBH irddtancd. It is therefore highly
ns- nenbrane _regi on and an intra-cellul ar domain

. trans L !
desua%ieﬁe psoMe thei shBeasy 96 raginiyeatmpin b way thyt deestiios increpsethe
toxici i . Y, - [k I i i r .
o oA ik Pl VR Rl RS e WRe BRSheb i GFtiating
agentan Thepliqallg xibesesgents iare dusigned & bé used te calubingigon With existing or novel

tdevelopnent where Trk's are critical for the
a8MSymj nt enance and survival of these cells. A
post-enbryonic role for the Trk/neurotrophin axis (or

. pathway), however, remains in question. There are
An indigisignk csliseplicateg by mmkn_ig &n exapt eopyiofits chimntosomes and theat h
e YRR B SRR 8LctPBABEE RS Y BhSPosome sepration

apout 1 an, e

and diMBIONO repluEad by2@8dhanisins Willin 2&0dell thit hdlftaRAdE ofRE dfthe steps
a consi derabl e nunber of literature docunentations

and ensprpdhtpagh fer isgqaiaqifqlh garfied Ruk dheveio these @rnehics aredlic celbeycle
check SYRTHE ) 2, 1 S RATREOTAN AL Wb Uiy s

ensureRNAeepaio metlsanismiy leas eiing to dpatate sriidde cpitiisidd irough the cycle
. cancer.s. Bot Bgnor n?ll prostate ti SSiJe nd andr ogen- .
mto myOREn JeiGEe PP FuFatwhidirginonteidne sl e¥sip + Birdp /Seheckpring that is

regula®ibyiieRE ghkeah el S/Rf ch&g‘%ﬁ‘ﬁg% it%{lohmﬂ\fé&g) gltnégéér/Thr

i soforms of Trk receptors as elr co
kinasq ¢hgelpént dirmseip (CBHUDat ed in | ate stage,

andr ogeni ndependent prostate cancer. There is

addi ti onal evidence that these |ate stage prostate

CHK ICig etevaee thfoupR $REIDHEBAKNAES SQB 17hAd/E Koty 8} LR N
axis for their survival. Therefore, Trk inhibitors may

xelangjecigsip 1388/ o5 plaxipopelaegiectasicmotateg (Agavit Hllopdng PNA damage

im0 R SHGPISHIn SE83) 15 TS50 QSECSA L Aoy

21, 72B4704@).NCHE, 1 iveliy phesshvrylbich atakbions susaates MRNiANEdc25A,
&:jer- eﬁ(ﬁr essi?(?n_ g,ct ivation, anplification and/or
cde25 gk Tl (topsled fike Kingse). RhewrhontldipngficHcZid prd eopSC by CHKI

r. . , . - ,
leads @ R A HRBARA i re R ricn, sERESBAY Thy
inacti @ion 8£468Jc2aAchind\cdel Ahthea el td EAlMdydRamesBn thé Sahd G2 phases of
Cinical Cancer Research, 2003, 9, 2248-2259). There
are a few reports of selective Trk tyrosine kinase
i nhi bitors. Cephal on descri Bed CEP- 751, CEP-701
(CGeorge, D. et al Cancer Research, 1999, 59,
2395-2341) and ot her indol ocarbazol e anal ogues
(WO0114380) as Trk inhibitors. It was shown that
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congenital fibrosarcoma, nesoblastic nephroma,
nmesot hel i oma, acute nyel obl astic | eukem a, acute
wo yovplogsyti ¢ | eukemia, nmultiple nyel oma, el anP@EGB2006/000548
oesophageal cancer, nyel oma, hepatocell ul ar,
pancreatic, cervical cancer, Ew ngs sarcons,

neur obl ast onm, Ka(gg& S sarconmm, ovari an cancer, breastD
the cellsapleerespastiveldi FryadsiderstodrKIKh maediatingeqll ey cle appe fallgwing DNA

L f:
T T
processes BOWeE (Bériguptglet all, Jogmabaesll Bkkﬁ@yC) 66, é.l861-§rkﬂJ ZOOébal I

cancer (SCLCO) astrijc ca ead
Furthersmgiors o> SSEBsist S MHPIRGRE 108 PRI A S odon. Specifically

CHK1 F@;%ﬁgi‘%dt'o%v@@pdl% Irfre ultafiﬂé Shitl RORbsis B?%%v@ﬁﬁﬂ%ﬁ@nﬁﬂﬁe

ma; par y-ovdarian cancer, breast cancer
actwattbﬁl B cediraB- G daopglpregstative of ade?sB (Kmaméneatgl. st Cell

Biologigr &-Har 1l oD P o PRaren iy VR h BLPu Cancer

Det ai | ed descri ption of the invention Accordingly, the
present invention provides a conpound of formula (
As the @eu cydle peest indReerhbly HRseehsckpriets énaiemeiplmeehaaismely whm cells

d hal
can oviif e 1 e gy o AR ar N Hlofpy, thef abrogation by novel

agents Shd 8 aiRse tHel seadiviil of t@ﬁmﬁ adllsab YINA @Rmﬁghg yireydpies.
Cl- 6al koxy, C1-6al kano Cl1- 6al kanoyl ox

Add1t1®np,ll(§loimeg&mkg,qp)eg1ﬁfp @brogpy] Ip, of Glé%p ?‘?8%1?%653 mutations in the

Tl i

des1gn2)f c&mﬁ@lnlﬁﬁxgts dmbarpiate ithé (Gf@iM 6]a&ckpd)1)1‘sm ltqp Hemrebyr inhibitors of the

key G%/&} %QGalr; irjgse ég{lﬁh g:g@ﬁyi@ppr%ﬁ: %/ hs o) hon (lf_?g/rgﬂpﬁ’l a number of
proof 6ﬂg) pRdeRl a:'syg1 Cla@@scé? ot DREogBRY, DEV10D0: W@5T31|Lu¥) et al., Neoplasia,
S

titute arbon by one or nore R8; and wher ei n
2001, 3#15zBusblyet ek, Coyadryesc 2RGI6AR 188; Tanksonehirl tGancaaRes., 2000,
) é;)ltrogen may be optionally substituted by a group
60:56Q)e| ected from R9; X1, X2 and X3 are independently =N
or =CR 10-; R3 and R10 are independently sel ected from
hydr ogen, halo nitro, cyanq, hydrox

A biomaikenBraghernisgstic e is SbiceRY S mERSwed Vihpyiuatshasagudicator of

B o e

therapéutﬁﬁinkét{/érﬁlﬁhlﬂﬁtklﬁkbn‘ét élCChﬁaP]ha}m)acdaﬁhemo 69: 89-05 (2001)). It is

o LA RSV RE: R ey o
redch? &%%gﬁﬂk 51?%? Wiy (Pi‘?f@hé&)mehlf é&ts]ah@% K%hl)fﬁﬂﬁtﬂﬂl%m&nents in

2sul phanoyl, G - 6al kyl'sul phonyl am no,
treatmeat foo aywdtly variRtyl ofldisgasesmitdegondifiohy| - R 12-; wherein R3

and R10 i ndependently of each other nay be optionally
substituted on carbon by one or nore R13 ; and wherein
In ordef t&@tﬁldmfatd%glgﬁuﬁmﬂ tESR LAl mcs% 1 the¥hbst Iﬂiﬁbﬁha/udnl’me these trials, a
nitrogen may be optionally substituted by a group
blomasbetresmldlred oﬁhmarker P@ﬁdﬁéo heyme@@véab oIt YHORYA ami Wor tissues and

ubst.it ut
shoudfglpie it b BRUEY bE e, TRa00A0) 8 Mhimarker ghould,
demoﬁﬁrav’t’er &tivﬁﬁ’&p@ﬂ"tﬁ@ gpsltgeamqiaﬂ@»??ohrfdr 1ﬁmti;]r§ltﬂdsm@fethe dhwhsiream pathway
cyano roxy, tri or orret hox
Ldeally dhdse ks by Fortafiie bt ica ARy fouicaligfoly pe used for
| kenyl , C2-6al kynyl, Cl-6al koxy, Cl-6al kanoyl,

patleng%elgaf(ﬁlanoyl oxy, i1V-(CQ - 6a| kyl)am no, L -(C 1-6alkyl)

2am no, Cl-6al kanoyl am no, JV-(Cl-6al kyl)carbanoyl, L

7V- (Cl- 6al kyl ) 2carbanoyl, Ci-6alkyl S(O a wherein a

is 0 to 2, Cl-6al koxycarbonyl,

i V-(Q - 6al kyi ) sul phanoyl, i\, iV-(Cl-6al kyl)

2sul phanoyl , Cl1-6al kyl sul pho%ﬁyl am no, carbocyclyl or

heterocyclyl; wherein R5 and R6 i ndependently of each

other may be optlonally substltuted on carbon by one

o ~a o~ o, o
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R5R, R7, R, R and R25 independently of each other

may be optionally substituted on carbon by on or nore
WOR2®p/ 08347 and R26 are i ndependently sel ected fPOIGB2106/000548

nitro, cyano, hydroxy, trifluoronethoxy, am no,

car boxy, carbanoyl, nmercapto, sul phanoyl, Ci1-6alkyl,

C2- 6al kenyl , C2- 6a| kynyl, G -6al koxy, G - al kanoyl,

q 6all kanoyl oxy, lﬂu@@amtkyﬂl}mtwa N, N- (Ci -6a| kyl)

The preﬁgr?:l 8? I;é?l])%se é% m noéth@ (tg 51]“;?9 %g?%%d) t% L na %alﬂent S

responénfen@sstt@ alGHK 1 aﬂhmqaamﬁg kietefml(nﬁaglwﬁahétyb pémintamGHK 1

N, N-(C 1-6al kyl ) 2sul phanoyl, .C -6al kyl su
inhibitdrayheroto aﬂmm@teyéIqHwah%ioé@@é% F‘?thm%ﬁ érﬂlééo %}zl‘ﬁalgnf‘cffe"tlve
B T
determinhtiSbforasranaectiydtecOHKA signahtransiitiinatglecHet such as

phospoSFieq LAkl 1 $h Ressbnee ohen sehr3ied g5 g oo 8 holecule

1nd1caté§&ﬁ %%g?ﬂmt (&%lgtgf ﬁﬁ}\l'(ﬁ%ef zfd?rﬁhl@tegécf QB%%)Q%(B%mgﬂlgh of th_e Slr(woesntlon
the method S(a2ieR tﬁ%detemnnati‘d@ﬁoﬂth)e S@encevqf esphordged @ =

indicatgy gfcyahqg]aqr@| a%rgf?@lngt%e gcgg nbggr}ssg%ctt 16 fge%:szbee @ﬁ%ﬁﬁ%&?@ toa
patlentn' tro, cyano, hydroxy, trifluoronethoxy,

trifluoronethyl, am no, carboxy, carbanoyl, nercapto,
sul phanoyl , nethyl ethyl, nethoxy, ethoxy, acetyl,

acet oxy
e AR ) PR gy o
neoplabtié diBdalyd eh E@ﬁﬁyical daVleat &@nbam‘tbhe‘rhgdd and neck carcinoma of the
-dlnethylcarbaqﬁ N, i V-di et %rba hepati
breast, oyetyh i (PorsgH celDORARGIFRS. SARRIRBPA!HER T e?fi%]ﬂ beyg, hepatic,
colon, gﬁﬁ?f f&tﬁ {les §§ Yl SleBRdYS andB#phomas, including chronic

oxycar bonyl , et hoxycarbonyl ,
lymphédyﬂwﬂélﬂgehﬁagltpimarmﬂthe ¢evtrel dngl pgullppd:rahwyous system, and other tumor

| | |
types sach s oI S e fafiopd SR TR b ang
osteosg:oﬁﬁl a4l end@:ﬂrféathﬁﬁﬁos‘ﬂl:h a3kieh @éll(tdnﬁﬂb @ﬂi'tDﬂth‘OId tumors

6al koxycar bonyl , car banoyl ,
TV—(C| 6al kyl )car barmyl /’\/’\(Qeal ky~car banoyl ,

benz ’s
e PR SR RS ot pavrts
resporisfi@h&sfio a@HKl ﬁﬂﬁ‘tﬁforV@hel artint] ihdledesds) Ia'bt/ﬂuga)&apmle from a test
contai ned in fornula are as foll {2*1 uest
pat1en‘my§xo bebaiagHreatgdhwith aéﬁ{%@ﬁmagmg ag%lttsHQ]%l y H‘%ng agent, a
platlmﬁ‘ﬁ gl n{:)él‘?{l}ﬁl m%{a@hf"@ Qfog?ﬁ@ﬁ@a&?f‘&ﬁtoﬁ@tﬁéoﬂ%@ase I inhibitor or

efore or hereinafter. Rl is selected from )
intercAlhtifipddeyts, a GidiGainkatic\yor ganmaandietyrs lapd othanage@twb @3 anfibodies

IR S RN X
s1gnalhbéﬂ5cﬁ£bﬁ@n p%w@?lrﬂﬂéoul@%h@?élﬂfﬂf&br@déﬂcm dﬂ%ﬁ@é‘w’d CHR1I signal

are | ndependent l'y selected from hydrogen,
transdneﬂldwpathwssomom@okys md@at,iy@ thepa 6B | infbitos shaufel hpadmigiptered to

e pefancy ¢ aflod saR AERG LS eY bR R R Dl

-N=. X1 and X3 are |ndependently sel ected from =CR 10-

and X2 is -N=. X1, X2 and X3 are independently . 1
The sarapleet dip mmmoa@m b any SProDIALeRINDIS SUAHES SAPBEE AgriphesR blood

acella:ra%lg[gk%/b air %o %% 36.%11{( Xycar gg)ﬁgfa Sﬁi%l?g?n Egr gg;m)éle

optionally substltuted on carbon by one or nore R13 ;
R13 is hydroxy.R3 is selected from hydrogen, cyano,
car banoyl, nethyl and nethoxycarbonyl; wherein R may
be optionally substituted og carbon by one or nore R13
; R13 is hydroxy. R3 is selected from hydrogen and

G - 6al kyl wherein R3 may be optionally substituted on
carbon by one or nore R13 5 mherein: R13 i s hydroxy.

s o o
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R13 is selected fromam no and G -6al kanoyl am no. R is
sel ected from hydrogen, fluoro, chloro, cyano,
w@2ambasmsyt and nmet hyl; wherein RL nmay be opti oPel/iGB2006/000548
substituted on carbon by one or nore R13 ; Ris
sel ected fromam no and acetylam no. R10 is sel ected
from hﬁédrogen hal o, cyano, carbanmoyl and

The actiyptegldF KL Wt@ﬂb@ﬁ}ﬂﬂu@m Raiisy | TROIPRHS FbE PhRIPbglated CHKI,

fl
phosphiu R Ca A st fed ERESRE B ERIRN oy SR Ik lated
AurorafB, lpﬁbsphoghzht@cﬂ B2 ACY anlﬂlosphmm%3 athe phdsphwhxt@b(ﬁﬂ[{l can be
R4 is rogen. R is optionally. subst d CI 6al kyl ;
determifé Péla Bl én%‘?ﬁqyoﬁ%ilex%@@t 3 PRAPROECY 1=9 S ed from
one or nore RI5 . R5 and R6 are |ndependently sel ect ed
from hydrogen or C -6al kyl; wherein R5 and R6
In anotherdspesndhatnvgniidn mabldeos hﬂethOdefqr fivedioting @ patidny’s responsiveness to
yuhstituted on carb by, one. or
o CHK iRyt st WPy e apenladet o (oEPEletuo i

being tferaféﬁ‘vﬁﬂgé DI da %ﬁlg bgen@t(B)’Het@trmlﬁmgrf@?(ﬂﬁ?k&)éhce dRanaptivated
are independen Sel ected from hydrogen, nethyl or

CHK1 hl;gdaldrapn@dhlph pa;hsvab/gn@lmué@ mdrdin Sin mywneyehan spbivalpd CHKI
hyd
signal %}sﬁlsﬁt%ér a3 Xxé nﬁ%@ﬁ 1% 1n5%g‘ﬂ1\l?‘estﬁ§ée egf—lgq d%l?)g?np%ggr i

adminierdaye kpxpateht) ﬁhd (d?&dnﬁmktydmgag E€HK JAinhibitar ti the q)atldinb ndthe
A is Ctral kyl ene; wherein said Cl- %ﬂ% | ene na¥

methodypani fgrthen 190131% (Dinreridingpypeenng samp M hgestpaigniyand (¢)

determﬂh@f gdr tltl)egé’tqséhrc Gra aﬁ1 aSd the‘!\”éhglf)l?ﬁt Hfaf 'agtngfedz@ﬁk}l' @l

I'ona Iy su stltute y one or nore
transduddtion @athway 8ndlecutiy, dzvlmxgm a\iricgeage dhi the ptesbunsd{dhe act1vated CHK1

signal g@:bsgp%:tfeq?k%hm\%g nglﬂ C 'cﬁg%reéi’%@ﬁ' ' }cg?ﬁ %%ég e're?p%ﬁl 1ca¥1y
effectﬂ?é’ Qﬁ@d&iﬁ of & AIEK 8 irthi kit twal @Bshini Stelel Yo gfRepagient.

hydr oxynet hylene. Ring Cis heterocyclyl; wherein if
said heterocyclyl contains an -NH noiety that

In ano@g% %s%? I)%Yﬁ%gog Rl | C{]GS l&'n%(estﬁo(l?gr gg}elcﬁcﬁgxg @iﬁﬂ &‘s%%&)onsweness to

a CHI@Q&E‘BQM? |'Pihe lﬁéthbeﬁlﬁﬂmy ptomidingRh lgnﬁlelfﬁanp hessy bancer patient and
pyridy pyrim di nyl, 3- benzod or | H.i ndolg
deternm’nng fQ'; thg pisseisglof apyapqn@)tqd CHK3 stg@ﬁgg@%/sggg}% pagfyway molecule,

I
where n'_tlhé ﬁg—:gér%e of 5{-. Q&ﬂ&éécgceﬁgg g?’ég)e(dotlﬁ’éﬁsﬂﬁ“it%nﬁrﬂathway molecule is
1nd1ca{1% ﬂhathDCHKIyllnhi:Bumg sl(buﬂckbq)d‘chnlyisterm/lm the patjdnf. In one example the

samplfsd oo REB Eheisiylaiog Funa e T g5 AL ST il
transdlgct}o% Cﬂﬁ){éﬂ\if@ﬁtﬂbl&ﬁle B B8a gnd)sgh%dté'ﬂ dHR120r4 phoEi?hdrﬁilgted H2AX.

om hal o and ; wherein R7 may
The pln:(mphmmhiltddyCHKﬂ sian bedetroined ambe anHgPRyARriae mediod ipglnding a

LSS ThSrS el AR TSI PR BB et

orlyn@ﬁbﬁﬁ%&yso@lﬂ&uﬁbr nor e R20 wherein R20 is fluoro. R7
halo. R7 is trifluoronmethyl and fluoro. R7 is

quoro nis 0, 1 or 2; wherein the values of R7 may
In ano%}e gFPc?C§ ?1{{%51&?%9% 1&%&%@ ll}%(? opﬁ&[tm% a phtiest Havidg 18&kefnia
compisifig d&éﬂlﬁﬁfﬂg@oﬁﬂﬁél présende off al plmspiwyyla’wddﬂiﬁ[(lz oypHZRIXrﬁyorﬁ:a sample

R7 and n t.oget her form4f|¢llgf<gp egl){ @g(% a that
from slepkeyaieraticntypnd adminipirisgp % 4pgn erffjfgptipn that an

9%1% dyThelefule hhef 8 Sdfplen a

acuva#@%?%er sng{e dﬁéﬁﬁ%e&%gntl on tﬁ?rrgsel s provided a

compound of forrmula (1) (as depicted herein above)

wherein: Rl and R2 are independently selected from

hydr ogen, C1-6al kyl, Cl-6al koxy and carbocyclyl; X1,

X2 and X3 are independently =N or =CR10-; R3 and RlO

are i ndependently sel ected f4r om hydrogen, hal o, cyano,

car banmoyl , Cl-6al kyl and C1-6al koxycar bonyl; wherein
R3 and RlO |ndependently of each other nay be

L T Y 1 o o o o ~aA o~
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Ais a direct bond or G -2al kyl ene; wherein said

G - 2al kyl ene nmay be optionally substituted by one or
woreee/08687 ; Ring C is carbocyclyl or heterocycbP@i/GBE0N6/000548

is selected fromhal o and G -6al kyl ; wherein R7 may be

optionally substituted on carbon by one or more R ; n

is 0, 1 or 2; wherein the values of R7 may he the sa
In anotb¢r agpéct.dhe ventRrginridess aethed for dstermjeing othep i raRper to &

patient 2 Clﬂgtl RO A e tbin kcll%gg%/ %Qé%ﬂtge%@ frmﬁiddf R¥patiBQuho is

or  a phar naceu
being tfdﬂﬁd&ﬂfh a DY édrasiging agent bra télbraratpednduding meibody and a CHK1

bt bentoet o ot el L (e
sampleé%@e%ﬁ”iﬁ?ﬁﬁﬂ %acﬂg 9% Qgenft ﬁﬁﬁé)h MEI‘%Q@‘E% g@sel@&l dBthe phosporylated

koxy an
H2Aled1dp>andﬂﬂ’mt q/thefapemncaﬂ@meuvemncamd ofa Gfﬁilemhlbltor has been
i ndependent|y sel ected from hydrogen, hal o, cyano,
adnnn@@y@é @% 6al kyl and Cl1-6al koxycar bonyl ; wherein
R3 and RlO i ndependently of each other may be
optionally substituted on carbon by one or nore
In anotfhdr aspedtyitie dapentioRBichsigs R&lta”%prﬁdié@p&ﬁ petirnt’y @@Pé@tt@& ‘CHK1

1nh1b1tp]h agsgﬁ ﬁ'&)rl}§1ng;(a)%&eﬁo% 6]5 I‘ph%ﬁ%&?{&%@&nﬁ? f&%d&@ against a CHK1

signal SRRt dH B6leOle CaldlBNa be}agaﬂ%uﬁiblérﬁfreleﬁﬂ:ﬁng Blndmgeof said
direct bond; Ring Cis carbocyclyl; R7 is halo; nis
antibodies ®1the Cﬁlﬂyag@%lgranmﬁmel &ulgydr oxy: or a
phar maceutically acceptable salt thereof. Therefore in
a further aspect of the invention there is provided a
conpound ofBfief desceip{ibh of tee dimpiicgsed her ei n above)

Fig. lghg,égtglﬁ%agé}}a}tsqbgsv:léc ggeg%cg 1n5‘<£8¥13&r 139 ﬁospﬂoylatlon of
cHk 1l ndependently =N- or =CR10-; R3 is selected from
hydr ogen, cyano, carbanoyl, nethyl, hydroxynmethyl and

Figs. c -?E%Yc?saé DA VRt si%wing ;ﬁl@gﬁﬁ)}ﬁgud‘nrcﬁfﬁﬁ‘ﬂ U ing cbhhﬁfrﬁ’uon

cyano, am nonet hyl and

treatnﬁﬁlﬁif)glemtamne((ﬁ’gth) addACHK ihhibitogend gebeifabineallenst ed from
hydr ogen, nethyl, ethyl or hydroxynmethyl; R6 is
Fig. 3 9epies tadter EM@mH@MﬁQQMBphﬁryluﬁdn oK T lhﬁrbm timbs sextidiy efdi460

bond, nethyl ene or hydroxynet @Eﬁk
Xenogsgit pricefollpwing teapanguihagneit. %e i o abitir fitsnd o
romet hyl and fluoro; nis 0, 1 or 2; wherein
Comblbﬁn&l\r/%ffﬂl?g{s) of R7 may be the sanme or different; or a

Fig. 421@]?1%&%%%9 Eﬁﬁ‘?gﬂ&évﬁé aﬁéﬁftﬁ%ﬁ o oF Ptos n}gﬁbh 201885y of @ﬁkqf grh irlffllicles

er ~aspect ne 1 nventi o ere i s provi
from maﬁﬂé@ldﬁhcblqﬁsﬁsorfbﬂb\au{gl tyea(ract edthi getreitabiee éGamat(dﬂB)lhlbltor

in: RL.is fsel ected fromnethyl, isopropoxy and
(Chklb)aéqiéﬁP@BW“mRQ bath hydr ogen Xl X2 and X3 are
i ndependently =N- or =CR1 is sel ecﬁed fro
Fig. Stdgpictsgeler chet H}ﬂwag é33%ﬂ69é%fﬁtoﬁ)ﬂn Hﬂa Cell's wjti bt quapunts of

Pk AT Sy e

bon h I ' i

Fig. ShehhRpar Shat F?&V%sa ppFo RO ghipl t?ﬁl%noé‘f?‘%%@sérl%,c%ﬂs treated
with éé)‘rf&'ﬁ@bm@ eGhaMEnd 2 Pk Ry ctipnyl ; or a

phar maceutical ly acceptabl e salt ther eof . I n anot her
Fig. 7 ch?sta & chie sl'l&%ﬁg%eﬂ{bspﬁﬂ' 8:0J)' Iﬁﬁltﬁ@@ﬁyﬁﬂén eélisthetreated with

ention are any he Exanples or a

varylmanmmnﬁemﬁgeuaﬂltlablnacﬁelpl)andecﬁ inhttiter €oliki).n a furt her

aspect of the invention there is provided Exanples 1,

3, 8, 13, 21, 22, 23, 24, 27 or 43 or a

pharmaceutically acceptable salt thereof. In an

addi ti onal enbodi nent the pr esent invention provides a

conpound of formula (1), ra phar maceutically

acceptabl e salt thereof, for use as a nedicanment. In

an addi tional enbodi nent the present invention

prow des a conpound of forrrul a (I) or a

T o o T . r r
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(1), or a pharmaceutically acceptable salt thereof,
for use in the manufacture of a nedi canent for use in

W b@oenszsat ment or prophyl axis of cancer. |n anPCT/GB2006/000548
addi ti onal enbodi nent the present invention provides a
conmpound of the formula (1), or a pharmaceutically

acceptable salt thereof, for use in thli:} n@nuf cture ofd b
Fig. 8 depivésch banvhat shaying ehopphond 2 AXeRastiRce apytrgpted wit

the corflgR AP B D8 (SR fand PR B O

of the fornula (I ), or a pharmaceutically acceptable
salt thereof, for use I'ﬂgi e rranufacture of a
medi cament for use iDetf eI or prophyl axi s of
WisharkeRdo heldk& Tpalient’s response to a CHK1
The pr%gﬁﬁgg%éﬁﬁ%&\gﬁsve and di ?%er enti at ive deSOI‘ ders,
1nh1b1tqﬁs Gtiegaédictivethdomakeisaanbe isdd togndicdpdor expmnle. e, to administer

acut e _.and chro ph ath
a CHKét“I"@?’(S‘%‘é’r 1o fREYRE theyapaq it Og? ?&ﬁﬁa’lﬂk%@g t &n oc iﬁ cgn be used to
effecti iy BEMBBcHipag@res, acute and chronic infl ammat i on,
one di seases and ocul ar diseases with retinal vessel
proliferation in a warm bl ooded ani mal such as man. In
Bi an addi ti onal enbodi nent the present invention
w"”“’g%iu des a compound of formula (1), or a
The préfRaf iRe@in i6elbles sttt abiffesalt bidnekeas that tar baseditopredict a
t he manufacture of a nedi caﬁnt fo us

patientp respaetiVBIRSOP adr LA EMEPiET f Domakes pLihe IHYW%QH include
actlvat"élﬁjt@#%f)ﬂgﬁl Elﬁﬁgﬁt | ngfn.?w%ﬁlegr aeRtivAtEY P 1043 B¥hdiRstich

activity conprising
molecﬂd ﬁﬁ zmysmelleculg thavisaliteody of mdireetty whdigadHot ¢>€@Mﬂ@ agtivgted or

deactvfaé glfl%slpft IfI agfl{sﬁ%?‘e@lgf Eit)]i %‘ag]g%co Va e (IE{-IKI signal

transdii®nGRblecl® cﬁbeﬁﬂ@sﬁﬁ&ﬂ@‘ced@@ﬂ@l Ok nid]@cuﬂHs&Bzﬂrsérve as an
I nvention provides a nethod for the treatnent

activated GHBE 1 slgmpirtragsd‘tgtlam mokgcstedinglde plosphorgiated BLKg@d CHC25,

cychn% MBW?SWSPWSQ(? L af?? u%dr &gﬁﬁ%&g?&}ggt %%fgagﬁfﬁgyﬁﬁctlgﬁ pathway

molec@leGRAL AR 8nslatiile tHaelseotivattdba BK'RIUGH AThhaich esbl2di>rent
the present invention provides a nethod for the
treatnment or prophylaxis of cancer conprising
Shir utyy f AbAX (afo kn
In one%%@ie g{% 41&?%1?% Q?{%P? fhe giejs nacr% r%ft; fbd Ilﬂgrgw (afso known
as gan&ﬁﬁ empab)l feuminig thehahmmfstﬂanomnf aatbl mDI@Aailan@gimadugmd a CHK1

i b i R B BTS8P R pamipfgraion of
CHK 1 GHKEING darhd PRIt bif Rt MR ARdnidirddoy @A DRA déﬁ*naglng agent)
di sorders, psoriasis, rheumatoid arthritis, Kaposi
is indisatieothrel, antrpeTrnigicctase 05@ CHEX laindiibiter bas keen éﬁlﬁﬂbﬁﬁﬁeﬁ1 es,
at heromn, atherosclerosis, arterial restenosis,
aut oi mune di seases, acute and chronic infl amTati on,

In an&ﬁ’é}%xgmﬁﬁaﬁl@%uﬁﬁ‘ﬂk&(ibl hanckhsas eHleVprésI&ndSeﬂbﬁ ﬁoall 1n\aesamle taken
proli feration in a warm bl ooded ani nal

from g patiant sicayinecrPNAsdasnagiRg %geph@r%%weé%ﬁ 1%‘?@ é‘eiq Qfé‘ CHKI1
m)un f pd of formula (1) or a
inhibifgs l})tel%c l{mgaccept able salt thereof. In an
addltl onal enbodi nent the present invention provides a
met hod of producing an anti-proliferative effect in a
Assaydar m bl ooded ani mal, such as man, in need of such
The ptrés%ﬁ\% E@Q‘{noﬂ’gﬁ&hd&%%b%? ®f Bﬁ)ﬁla?kéi it & He%s§@tdji1@ﬂicﬂ@batient’ s
anount of a conpound of formula (1), or a
respofpsiadieas ol CHE lighibitore (Dubéxempidry ntetteddof detgetingrihe presence of a
addi ti onal enbodi nent the present invention provides a
phar maceuti cal conposition conprising a conpound of
formula (1), or a phar maceuté cally acceptable salt
thereof, together with at | east one pharmaceutically
acceptable carrier, diluent or excipient. In an
addltl onal enbodl rrent the pr esent |nvent| on pr ow des a
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formula (1), or a pharmaceutically acceptable salt
thereof, for use in the treatnent or prophyl axis of
W@ 2006087557 sol i d tunours and | eukaem a), PCT/GB2006/000548
fibroproliferative and differentiative disorders,
psoriasis, rheumatoid arthritis, Kaposi's sarcoma,
haenmangi oma, . acute and chronj c nephro %hles
biomarketiaplgags ObipiREIEGSEMEF BETEToga e tisCIamRlE tramdsley subject in the

absenc%l uE RE%fH}éH?wﬂh %%Eﬁ%larn]@glﬂ% Q@S cOnAR! ﬁrek@ﬁlhﬁﬂﬁgﬁg&l@ and

one di seases an diseases with retinal "vessel

determpring fdrehapiesence nf ‘dle\bmmarbero ddedothei erempdarg meslsodythe. m¢thod for
an .addi ti ona nvent i

detectnﬁg Hhsipjesence @ mar erncﬁLBfeﬁﬁﬁ) {r%r?%e n%ug:loré)r surrogate tissue sample
from a@&% EAREQWHCRs k¥ceRed ANHAR| dnk ?in% dobft Rafdeter@initkS or ithe presence
he production of an anti pro erative effect. In one
ofthebnmadiement where the inhibition of Trk activity is
referred to particularly this refers to the inhibition
of Trk A activity. In another enbodi nent where the
DNADcBﬁug?hgh rof Trk activity is referred to particularly

this refers to the inhibition of Trk B activity.
Typicaliijea DANAdrEREIng SEC1S ivpiNESGred toy teatfapesT PRdent eﬁepﬁgoémagmg

agent 115) (rag 6%@% ne Srgg)ﬁg felgeﬂt 'incﬁr@f‘n?aﬁ) %Q%‘h%l@ ddupfd-SERHed PNA breakage.

congeni sarcoma, nesoblastic
While lneph'rshn@ to mesbotuhdsbjr theery, Hcmbefhelvycbﬂxabbmta wiffidertemoant of a

DNA {Riasien AR rb B oA GBI SRl § oyl BETY R by igting

DNA We%@éﬂoﬁse ﬁﬁﬁ\%ﬁthlﬁcﬁﬁg 8Etivabib QEIS-cPEE eRdBRpoints. It is believed
neurobl ast ong, apOSI S Sarconmm, ovarlan cancer, br east

that the aglt-eycle nh¢ol£gomgk19e®r eHily blrreﬁs eellsghuscallovdig topaic 0ADNA and its
ce rost a neer i.n gone refractory
inhibi c?‘{;l]‘s;?‘gft g Q‘&‘Eﬂ’é‘éeﬁl,e S T At pgpsid %leﬁl 8rc algcer n ofrm, |ung cancer

- non snmall cell lung cancer (NSCLC) and snmall cell
| ung cancer (SCLC), gastric cancer, head and neck
DNA damesing ageiihaicesn bemsed inthmpiegent rwnﬁw inchide apy appropriate DNA

darnaé 12%%% NBx %h@gﬁ&%gi@eﬁﬁg ffﬁclu i IH[%L@ %épts such as

cyclopheﬁp&mh:tﬁdé;yﬁh@ pemethatnmoducefsidglo ead@mﬂmstramdédJBNZ’gbreaks such as
congeni t al brosa oma_ap d osteosarcona. Mire .
the plasining esniy 1“59 e, YA £ ORIZUR ARGOYaliRiAp; atfymetabolites such as
5- ﬂuo Adit, ﬂﬂd?ﬂ%’l‘h@ aR@ELhGHbRe! YopblsoffRE $ of Al MO&\@@E@S
oréctal cancer, ovarian cancer and / or breast
doxomlammectommdeaarfdjppcttecranastpb&tteS$ indneihg pgentpsusbragvnigbodies to cell

refractor st.at e cancer fur her aspe
surtact Spdsgiie St SOraaes of fr ity G iRBRgh: Yonab®
bleom§OiRAUMnka f20126BA 2 (1) or a phar maceut cal 1y

acceptabl e salt thereof which process (wherein

vari abl e groups are, unless otherw se specified, as
Sbmpﬂ?f'ned in formula (1)) conprises of: Process a)

reaction of a conpound of formula (I1): (I1) wherein
Any afBgrolpﬁla’& s(amq:mgmrbe pnsg:d ?haietem@n@rfmme pm(:jﬁehc&aofcaiﬁpmbl arkdr of the

ormula (111 [ erein is adis cea
invenigQns s: onereEERs tl(aﬁ squgle SohYasat tspus  JoTGR ARt fig; mple
y I [

can béﬁeﬁ%%xu% @g)f%)&f %ﬁﬁbgya ce?régsaﬁﬁlg 2 bg%dafeé)ﬂ@p le, le eHagﬁﬁfliglr%n mle€i’£1l pénch or
sputufal V) : (1 V) Process c) for conpounds of formula (1)

wherein X1 is =CR10-; reacting a conpound of fornula

(M: (V) with a conpound of fornula (VI): (VII)
Alterrﬁﬁ@@l?s'ﬁm@r shifiple§ CAPRLUIARS Rbm D "ﬁel’uéht (réael 5 SNWA YdmbhSing agent.

feacting a conmpound of fornmula eous

For exmm thotumdrean bep soessliéjumas suel aﬂgleak@mcmmu qléfmyeloma or

formula (M1): (M1l)wherein L is a displaceable group

and Pg is a nitrogen protecting group; with an am ne

of formula (MI1): (VIII) aqﬂ thereafter if necessary

i) converting a conpound of the formula (1) into
anot her conpound of the formula (1); ii) renoving any
protectlng gr oups; |||) fornrng a pharnaceutlcally
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openi ng reaction conditions for exanple in the

presence of a suitable catalyst such as Li O o4,
WON2©Oh/Q8755My( CL04) 2 and a suitabl e sol vent suchPEBEGBRIOEBDOS48

and at a tenperature in the range from25 to 80C

Compounds of fornula (1V) are comrercially avail abl e

conpounds, or they are known jn the literature,
lymphotfaegr eanebersr sopidrtemon Jorsaxarpter tdlepiugk 056 PR YR breast,
ovary, Sgl’:ia!:l]% %or%fcga ir\ef?%l, %%P %H&orﬁétri%l? %5%11@} HeXd aﬂf‘@ecﬁ%@ﬂ? J8ng,

€ reacte oget’her 1n a suitable
muscle SPuv@iAL, osstphagenl aivatimg pandreatief plenral/pepioned! membranes, prostate,

Conpounds (V) .may be prepared accordi t o, Sche 2
renal, sl.clelxr%lsi}quléEt éléflf%iia IH@WPIV% tEROr I’é&{ﬂ?{&g prﬁ%ﬂﬁggs of
melanof ! S Qaréo\é@s’inélﬁﬁ&g 3ebskébina SBsTRETTHRL had bitei¥roapaRl

cohpounds, or they are known in the literature, or
endocrinb @ymaers suglr axpsleecelbymotsanddhyropt wowsses known in the

art. Process d) Conpounds of fornula (V) and an
aqueous NaNOG2 solution may be reacted together in
Detecti?@ :df&;’t‘éctﬁ%?etd CHRY 's%naPﬁ%@lﬁ&i&D&ym Bompidsulef formul a

) and (VIl11) may be reacted together under the

In one exmile,itbnmettiodtineludds derepmining fym aHmnia PR teskPatigntFoy the

B T e

the metc@ !ilflﬁ&l!étll&@ﬂe&hnhﬁ@gd frOﬂhdeatﬁlﬁ(é\kbﬂ d t):s@aeiemomreits ﬁieimlgltgpated with a
avai | abl e conpounds, or_they ar wn in the .

DNA damagingtageel fogﬁietm%vn%rg aﬁra_éé‘éart@gclg@&s%‘?’f’é Sresdyriadiveey

molecff8OYHe bidsdld€ o??nﬁ actf%%feﬁzt'hl@lt(k gf)%ﬁél'f%s&icﬁﬁmgiaﬁﬁﬁa?%ﬁ&ecule such as

€rein are novel as suc are provided as " a
phosphiowylhteeéCHIE f phosplofrytated TLK/ g tphosphorylaigd|GDG2S, phosphorylated
. apprecjated that certain of i ous ring.. - :
cyclin ?uB]éqsip*’%fﬂ"%‘f ‘fXHmlr"hg’ Wg%%ﬁ@ge%%ygﬁe?r ?‘8 i llsllcoﬁ1 v é{ 05 on
indicatfRY%hi& CAKNAAKSRE: MouRlRNEAifisRfABthEpfithat i tution
reactions or generated by conventional functiona
group nodifications either prior to or immediately
.fol l,ow th roce ' . 1
Applicgs Y Rt o RrnpEF o IE R OAHpRBRIG o ANCHES, iBtiERor i
possibRus Furfiiea g BAST 2 OUKDghfbitoalsiinibitingdisuddecflartagrarificenethod

i ntroduction of a substituent, by neans of, ti.c.
includes BB PEP N BRI oM, s el BHiPRA R haTBet YR Rt | Tnhibitor and

al . | R . t U . r h
determg%%lé tfﬁﬂ%ﬂl}lg)ﬁ?é}&la%ébéﬁkl‘ eq ﬁ@a%gle%éfn f ik @IkeR to 24 hours after the

e reag reaction conditions for
adminBtratiorpoihe HIEE iritstone Phtidotsowho havetthecivdieaiheraipeutically effective

Particul ar, .exanpl.es of, aronatic s tituti,on, react.l
dose of AR IRH: AP SGTE o1 BRraToaemh ey Hobr it B S G TB10) of
phosp%?l'g&%t ¢BkeGoh Idnigbr R&708 of HiRR, &.81, 0OUC24 Béurgkriad) cofiiphred to

up using, for exanple, an acyl halide and Lewis |
the anmointof ghosphaarglatead (Pl determingd frof the firsisamplerWhienot wishing to

Crafts conditions; ,t.he i od '
e s S R SAES Pl BECHEHAEN FufloAlbMnRaR crc
followdhg SrRinikRation 6hh OHIKEhhibGETs Becausd €blldwiag tise inhibition of molecules
conditions; and the introduction of a hal ogeno row%mes

downsteeam fFRK., eslispempt rcompansatecit ingrrasing AFwelop REmo
red [ of a nitro group to an am no group by for
W”uq@?éﬁgﬁyg?batalytic hydrogenation with a nicke
catal yst or treatnent with iron in the presence of
hydrochl oric acid _w th, heating: oxidation of alkylthio
Determgning ﬁmt@quxﬁpﬁm pf ah ag}v@eaé}ﬁg}] 8]&9?1. tramsgwtllop pg{.hg}éy tSréolecule of
the in egﬁfoﬁ%hébsﬁpae;rlf& ed Gsiﬁgggyr REhbARn6 SR RSt R tkanse,

ern it e nece y/ desirable to protect an

phosphefydited-CEIGY, phpsphiorylatad TEEHS, phosphofiaed FECATe plo sm%w lated

protection is necessary or desirable and suitable

nmet hods for protection are known to those skilled in

the art. Conventi onal protegging groups nmay be used in

accordance with standard practice (for illustration

see T.W Geen, Protective Goups in Oganic

Synt hesis, John Wley and Sons, 1991). Thus, if
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Alternatively an aryl nethyl group such as a benzyl

group may be renoved, for exanple, by hydrogenation
W@2@nr/08756At al yst such as pal | adi um on- car bon. BCT/GB2006/000548

suitabl e protecting group for a carboxy group is, for

exanpl e, an esterifying group, for exanple a nethyl or

cyclin ES@%F%@&%%@ B OSRI9BTIot5S TR PRGBS RIS TS Can be
v1suahzée(a b erxgcmﬂg ?he(ag ?ﬁsyx!v]ttﬁ Eﬁ%lﬂd IsGth I%IJIEWF%dIGfS Qfrected

an aCI or exanp

agalnstQh@ﬂmsph(&‘?la@EdSﬁéﬁhe akrebnink lotl tylrommeammoamds thaparef mresent in the
exanpl e a benzyl group | be r enov
protemémﬁwénplsymﬁwﬁl@&é ﬁlate‘?%‘t# &Sé’ll%nﬁfpgé%ﬂ%dgg

phospthJr!)ﬁﬁjé -hhin g%"r@tgﬂls ald GesBARIIGR U S P 108 RE5 4330 e

noved at any conveni ent stage in the synthési's using
conventional techniques well known in the cheni cal

AT R R ST T
perforrfshlzci(%l o&r STURAL fﬁl{he aRef amepessoftifteleRtihii chdde udedkiol deicOuPs

such "propy are ecific for the straight chain
actwatvcéekﬂiirslmﬂ sransdwtl@xm&c@e inatydes ank moleoalﬂfdsucttfs 2al kyl "

t
i T, B P o (ORERE) Rt
candidate] BYydan bakdeths pesteini Gn ba¢ etdnepls tandbglies thhedra eolmmrcsatltyn

onIy and references to individuyal branched ch alkyl
availablp earpe usgd ko defectiaggptivaisd CHELSIEBLERRS o mpfgtle” oY

examppg m Pes%@%thﬁ é%ﬁ%?%ﬂd)?ﬁgaf%ﬁldiKﬁaﬁd EDI arE BPMRBLE fBdin Cell

s. The term"halo" refers to
SlgnalfﬂgL(Bemrlyt; M A, entitirdiesmganst phodphonpleted (’dp@?.iﬁq Ab-3 are available

bstituents are.chose rom e or, nore". gn
from Lot Grdoeingies et Aurpi it HRR Afqum
(Camb?fdgé I yemkidodel 5‘@1&3@ PRSPhbIYURPASAX art BeaikPRCfrbrh &fpstate
ups or the substituents being chosen fromtwo or
Buﬁahmm@gwﬂJmﬁ%eﬁﬁEblfled groups. A "heterocyclyl" is a
saturated, partially saturated or unsaturated, nono or
bicyclic ring containing 4-12 atons of which at | east
Typlcaﬂﬁie aﬁﬁlﬁ)ﬂids aisefs @ xubliang i hdtivgrd CISKl pigual teansduotige molecule

whi ch. may, unless otherw se specifie be car bon or
can bwwedgl@hany mfe@qﬁurw\m o the agror e’&ﬂ’@fﬂ% e EPPIHAIgele: A

eporfn SPISE B Be e B 9,24 BUATIATR Tl
signal atldwmgl dna lnifekﬂ/lah tieesarofo itdbify evhen 'ah en*ebaﬁmmls ﬂvbunchﬁoei protem that

itis dlgg%q%%oglg{?gq )/IpéJ e&er | d%}f be %ﬁ{e}c‘ gﬁ%} tatR{e g%l@q‘ltltgt\i/ O(llc}/mmonly used

reportgr rﬁol@&ﬂé@ﬁﬁbﬁlﬂ@ Iﬂ)ﬁbrophbfe@dén%fﬁké’ Ibioti, Bimdifirivbkscent molecules,
hi'azolidinyl, pyrrolid hi onor phol i no,

blolurmylescehﬂ melegules dcgwc@nmz awylm s@epEa\adlapa padieisetgpesy Commonly used

enzyn%gﬁlgcglé&}qm:f%{cf %%&659)8 %e az EQ}YI{ né)thﬁ yéﬂa@sgglu?ogg %h&:yind beta-

galactBsiByse] 4100k othersS TUY blHARE to Be Myt rwith tesessnzymes are generally
4-t hi azol i done, pyri di ne-i V- oxi de and

chosey forribe produgipng upeehydrolysin by thsorserandingengyie @ detectable

colo PHE 35 A ST AU sHEBLTRE Bl g
phosphiitd & iepGrteranslbail & ﬁ@'}lmlrsekadlshqaem)sdasa; he-ptienyenadiaatihg 5-
saturated or unsaturated, r bicyclic.rin
amincsaissR ARG HOIBRLE B SHETPIES IEPP SR S5h A EPleeule
onto 391 60y} &:ﬁrﬁemyt efn?grﬁ&ho? HIIIM{O tAE IANY@Sisarl.T MY,
ess ‘otherw'se-“specifi ed, be carbon or nitrogen
I|nked a -CH2- group can optlonally be replaced by a
-CXC»-and a ring sul phur atom nmay be optionally
oxidised to formthe S-oxides. A "carbocyclyl" is a
saturated, partially saturated or unsaturated, nono or
bi cyclic carbon ring that cc?nt ains 3-12 atons; wherein

a - CHz- group can optionally be replaced by a -C(O) -
Partlcularly carbocyclyl |s a nonocycllc ring

T o ”~ oy o L L
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hydrochl ori c, hydrobrom c, sul phuric, phosphoric,
trifluoroacetic, citric or maleic acid. In addition a

W@ 2006081567 phar maceuti cal |y acceptabl e salt of BCT/GB2006/000548
conpound of the invention which is sufficiently acidic
is an al kali nmetal salt, for exanple a sodium or

potassiumsalt, an alkaline earth netal salt, for
After sepreatiph endviswalizingthe praieighdss W@moggaéﬂﬁaﬁ?mﬂe&lﬁ? gy e
a . salt w ni i .Ghu af : ;
assesse by B3l brdleblt Ao BURRT HE: BASEILHABIE WRALH, ot analysls which
include¥elebtropiotetically separadhgptdtyinamh a@olyaciyivemily pelphnrbatter detecting
pi peri di ne, norpholine or tr%s- 2-hé§£ox%$ﬁg§a%anine" it
the sepgrated peRipias. ke febttivg amednt effack BIANIR SR OLH Pt APYPEne 1S
optical Héﬁls?tﬂ.t %%rtﬁfi@elg SRR BetBbdLtich b PACSikinlhSHi &B¢hemistry, ELISA,
resonance struttures and thus the conpounds clai me
etc., catn®eé asad. i ncl ude all possible resonance structures, for
exanpl e optical isoners, diastereoisoners and
geonetric isonmers and all tautomeric forns of the
In the HAHPRWTIS: Aledtidd dnelofaRe bdtivatdd C19K @ lsip@al ttarB@uction pathway
under stood that certain conpounds of the fornula gé%%
molecubesrran b detepted sBonexaewla sn aesey suxemsanPy st Wshgandstgst for
as, fpr ex L.e,. h g
the prefippe pERUERN RuFeR s HISt Spd AT uclibn bRy Bftecules,
sol vated forns. Fornul ati ons Conpounds of the present

invention may be adm nistered orally, parenteral,
Detectigu of ahosphatiliad H2Adct al , i nhal ation, insufflation,

The m{tf(f)(g(% J():f;t?iaj g'%elsé/nt iﬁ%ﬁfi&gﬂ%g HAideX ideRHRGEME ﬁﬂ{?ll%;ﬁjeé’ence of

I ntranas , |ntraper|tonea , . .
phosphionflatatl F2A3E (addol knowinresrgawent2 AX) fellivdog el agministration of both a

intrathecal ly, | acerebroventri cul arl d .
DNA daagiiranian s O FORRER S Fet bt gk s p8sine the DNA
damagg&eaggﬂtﬁej{h% aBflitR 8Mhe iIrAY A i f BingtaBent36 YRédphyrytdte HIAX in the
I'sease,

age and wei ght of the patient and other
presenéeact absencaof alHIY1 inbititos arustihaye hepe Previaualyi detprmined. In one

hysi ci.an en _det er m ni i ndi vi . ' 2 .
exam o550 o O Do R P TNl o BT RO
alone WAkhd @ UHK Ares@is 6 et hydestoonninc@bsedin conplasplbrpfatiphef H2AX.

resent invention for use in therapy of ncer s an
Examplsrotlrticls DA éar'@«'_r‘&m& %g%%mf%%ﬁe%}t%n? e Jpt example, the
combi%‘é?foﬁ}o}fltﬁ)e %ﬁgiﬂmr ' HH’ AL HRYU! @'&iﬁ%}]@o%‘éﬁ%o&ﬁ&s %3{5(‘?% AiBPease,

cancer oW the progressi cancer, or
c.g., a ERHgiStd rRsmmbeé,antie pliosphaylatonotHRAXe drserdingite the sletheid of the

i getting worse, For pre i n r ica

inventgn o SRAEHS 1 BRTAERE oL BIBBURGL T DT R 0 greontrol (he
[ k&M EbRhE Yo LR tBe S@HInisBatok 8NthBONA

conﬁoé??ﬁgiagﬁﬁﬁgﬁbr quuid?aSol?d form preparations

damagimgagedearploVid B dnhibisey) dndicatesi thygdhe @h}'@ﬁg{ hag been administered
capsul e achet.s, and suppositories. A solid carrier
aiath@ﬁﬁmg@a@%g&ﬁﬁvﬁgp%isubstance, which may al so act as
di luents, flavoring agents, solubilizers, lubricants,
suspendi ng agents, binders, or tablet disintegr

.ath% .
Phosphgeyleted H2AX ean by detedied esingazAz6n) syeh aya peptidofnjmetig,protein,
Royders, L& ibb@ELYortiird Rlatd] thatBhtPind the
pepticBOiRig i fheib il ArbbAPOYo i A Bl hatBubin
proteif OAREB&NEs thhvbihdphaspsrylatbeHAAK are kaowp amthetart, orekamgle,
_wWith the carrier hayj t he necessary .bi ndin
antiboges @é?lﬂﬁté%lomhogdﬁt?iﬁ2&%@6?)&@@@1@3“&% &0%‘%%‘53{1?&“‘? n
. hze desired. For preparing suppository
Buna%gﬁg%g???%%ggNgﬁ1om#nelting wax such as a m xture of
fatty acid glycerides and cocoa butter is first nelted
and the active ingredient is dispersed therein by, for
exanpl e, stirring. The nolten honbgeneous m xture is
then poured into convenient.sized nolds and allowed to
cool and solidify. Suitable & rriers include nmagnesi um
car bonat e, magnesium stearate, talc, |actose, sugar
pectin, dextrin, starch, tragacanth, nethyl cellul ose,
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humans, it is normally formulated in accordance with
standard pharmaceutical practice as a pharnmaceuti cal
W@ 09psissT on. In addition to the conpounds of PEEGB2006/000548
present invention, the pharnmaceutical conposition of
this invention may al so contain, or be co-adm nistered
(sinultaneously or sequentially)w th, one or nore
Foci phar macol ogi cal agents of value in treating one or

The me ggfllcf’ f og'e%t ﬁlQ’nIgt% cga'ﬂg) ru%&?{or feq {lﬁ 'é? effectm‘ﬁo‘s@Bm CHK1

nis i ornul ation of
inhibitdr fhas B&dnl adﬁum@mbﬂne Bttesd pataeqnhﬁhmﬂmdlmdhdlejs detecting fyltlee

presencz;a@ljf@g\y@t trI]p, ?}gsp ¢ 2 Cf]gqtqlhg,%y lfu%g % aé]](n’ngS%{,ir Iﬁi(;?.' ge'g? ;raatient a
DNA d%&%%‘fﬂg ageﬁt glg a(f '{erhﬁﬁlﬁ tdend Blregétﬁg of b ®ci BXAHRY Qample of the

Teous or oi Ty sol utions,
patient S\uhenemsth@p&sememf ‘shledops is indizativs thet a CHEGE ishibifer shoukbbal

acini g e EHE) PRBRISPHRE ol PP LR GpRbicor and v

determMERy %@ﬁreéé%@e &t Pl HE et SaaMROeLiHe phtidnt Anhigeidlaatecrease in
or 1nfusi'on) sterile aq}ieous or Qily solutions or

the presansp efificoissndieative hat lae 1k fighibifey. is Hiegpprtiqady effective.
conposi tions include solutions, suspensions, and
emul sions. Sterile water or water-propyl ene glycol

Foci fosi widnQidseqiroteing tag hieigveloapinLmepsir omgheblepaimirtontolede adocalized
an exanpl e _of Iqu|d pr epar,at T; SUItab|f %ﬁ ithi

to nuclpairfepit Dl%l ﬁﬁ“ﬁ’f‘&"t rlt Jedgrming RBFI6S P 3 ik PEYfins within

the foc?{;achob c?eté u t | on %q It pPbiG 'tl%'ﬂ cofipRYHRO 'dsfo@%ddﬁdJMI@lq

US sol utions for oral

BRCAaplmmsst 5mmoand@éms beAp degraibed awedthswtvmﬂ gf inkgaest can be
active CO onent .i.n

e
actectel o 9 e oo g B e P Rt Pt ] o o ool
1mmurfo@1'oﬁl%§5€n@9 oPREOL oaeﬁd dastticd agi @t 1sbisle@nsi ons for
oral use can be nade by dlsper5|ng the finely divided
actlve conponent in water together with a viscous

teri such_as_.n at, I
The plﬁ%elnﬁ?/ P? %g G I cz tlve | % r%h%ré?%ﬁ%&l%?igmg gF%S(}fgstz(éHKl nahlbrtor
has noPy&t@ees H&rﬁﬁlﬁ@érﬁ@ ’Bl@élﬁ)ﬁe kfietker ﬂ@setdﬂa dnﬂﬁeremh)eutsudahs a higher

formul ati on art. The pharnmaceuti_cal tions ca
dose, af G HKdripkibigigisads OETIMIPISETTEh It Benystdr (el ifoReiog of the

presenlt %nvgbt\férgcgagl Be ?ﬁgﬂﬂé& oI QHRS Lféﬁf‘§ r{fl‘ésqgké?‘l%rﬁ Rd RbtDatient in order

active c npone The unit dosage

to detefr@ﬁrm maxrarba‘feaumdﬁsa géd GHeDb amaimtom has bées admdinisigeed.
containing discrete quantities of the preparations,
for exanple, packeted tablets, capsules, and powders

CHKI MnM¥idks or ampoul es. The unit dosage formcan also be
a capsule, cachet, or tablet itself, or it can be the

CHKlalphl’oaiprs ae knowminche att, fangxaseplethe € Hiclciohiitar e25y ipglude, for
examqig,)p oY 1§|%%P1|Sagg %@agrtl 'g%t eEnse { erécr)ltg&ﬁggfg %aﬁJ :ﬁ%)'l&%fé I@E’lﬁ'l Bnhibitors
usefuldf @hd hresent MveRMeonGATRAIBE 08 nbﬂ‘lﬁnite’d/tenﬁlbs&’ﬂescnbed or clalmed in the

conventional surgery or radiotherapy or che ge aIPcy b
follo“&;u@pubimmsrtb¢ aigire ﬁﬁf)loﬁW@F ghwhisharoincomppeat e herein.

Bxamfls pf PR FRTEE il i é%drﬁ%%ﬂﬁnﬁ’ené bdmpounds, which
are de6@THRIANAWOO020D4T, Gaireldathmphede cmpmmds,adesmhcdum §y003028731
such as al kyl ating agents cis-platin
and CHK} G PSR Bsod ekt e CHRTABHBHCTr et debepibed in
PCT/GRA0A0GR00CDS 20TL617, U15005PRAS5 AN MA050335282W0
abol’i forexanpl e antifol ates such as
2002070404, A 200001 475 ani RES BOGH1995 dlurAntisenser(cdHK S gigomucleotides are
raltltrexed nmet hot rexate, cytosi ne arabi nosi de and
hydroxyurea) antitunour antibiotics (for exanple
ant hracyclines like adrlany?t bl eonyci n,
doxor ubi ci n, daunonyci n, ubi ci n, idarubicin,
m tonyci n-C, dacti nonycin and n1thranycin)
ant|n1tot|c agents (for exanple V|nca aIkaI0|ds I|ke

.
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I nternational Patent Applications WO 99/02166, WO

00/ 40529, WO 00/ 41669, WD 01/92224, WD 02/04434 and WD
w@2000827537 (vii) antisense therapies, for exanptEGBR®SM00548

which are directed to the targets |Iisted above, such

as | SIS 2503, an anti-ras antisense; (viii) gene

t her apy approaches, including for exanple proaches
descrlbdzcbmr\b,"ﬂ 2090 5EHrand 1S Baaeish. 2hickp4adnigisring ﬁ:tnglS’?"“g?lc acid (siNA)

ted enzyne
mulﬂmgpgw gﬁggﬁgfgg§$A§6%r5§§hes s[k%ﬁﬂﬁ g%osg usi ng

cytosi ne deam nase, thym dine kinase or a bacteri al

nitroreductase enzynme and approaches to increase

patlent tol erance to ch&Famp apy or radiotherapy such

in tumor cell

Examp 1 WshionHirdfloh SELGIARGR I ETACH HEAARKE I X Mamage |
lineS, #d XNénograftdamplesi vo appr oaches to increase the

I mmunogeni city of patient tumour cells, such as
A. ﬁiWW%ﬁ@ﬁE%tlon Wi th cytoki nes such as interleukin 2,

In br1ef (:)@SJWB@O Pbr ITFNHIRGYE:E plRE iR RNEDEN €igdueRMlture dishes and
ating factor, approaches to decrease T-cell
auowecatwwyre fapp4 banbes3 176l @eltwan slhenctreated with A éitretéon of BNAh

t oki t sfected d t | 1.
damag g PRYS (TRBE I PIRET OB eGP a OB (T ABE AR M0 or
gemc1t§tﬂﬁé ??? RErdd8bid, @Rhiy).| Bk WlleGh@hdrbetidesier am8 howy) incubation

reat nent regimes including: dexanmethasone
with DbInAocﬂa&mngeagmtﬂ ibiQnyrdysid pisfanay lﬂgprﬁtﬂatfé%@rﬁmfphatase inhibitors

L

1:100 d1ﬂft1'09'otf@faﬁ)1&%|3 m/fhbp ﬁﬁtﬂse@ﬁﬁ’fmﬁﬁﬁ@od&@ﬂ ket TI, KO(mliMaﬂ’tt i -
nonocl onal antlbodles t ar get ed radi ati on t her ap mnth

glycerdphbiphaed, aummhlb?étﬁ,zxz Iigfodd AMSH ORI mL aureid)in, kM Pefeblog) 0.1
nonocl . ognal, ant t herapy with, or wthout .
gt o RS A e i e nd

equal r%rﬁ%ﬁ&ed Ad an‘ﬁlyQQd Eﬁﬂf@feﬁ%l@@ é{nalﬁhlﬂibnﬁg)zﬂ 1Q00Wilution of

eatment may beé achi eved by way of the sjinultane

phosptme@ht&ma.bhit nmnoslep@lwatlbody@phyﬁf(liw)u aganivgddiem Cell Signaling

(Beveri%{mgge%zt of ot E%}}aﬂjyssls en%%%tsl:at?%égﬁ eo%%)eﬂfetn't AP Rgdnlct
phospttttl@m@ﬁmwl@bm aasap! dbl farthel dharacteize dfe, CHIK{ hitivation, SW620

dosage range descri bed herei nbefaore er
and HpPReqHsceare .%r@aqeqi yﬂtécaeméala@%hko e s 15@5&\?@& cells
harvesgeiogis 3 gi(leffe(r ?ﬁiﬁhﬁﬁ%ﬁl % %9 'ﬁBQté dQses@fn blot ana%]yms

ar naceu acce e salts thereof, of

demor3traee Altichd) &qrehdam act&ratlbﬂ ofiplepahedHik vathrmeal a¢tivigtiomhgtsveen 4
wel | knomn to one Iled in the art, of

and 8 Bouish Sghagel offumey gavas g}enpq%pﬂﬁegéa de t%rga G broadly in
tumor REFEE &s S@ivhed bhe Waether P43 $th@s Rhewest CHK\aematm e panel

besynt hesi zed using the nethods described bel ow,
of cellt lmgpetmaee ptaztenrangyneauaét‘cpro% hsrhwith 10AaMhof gemdilgbinet Call lysates

synt het i ani.c._chem,st ti QR
were Ipistc 46 ac gret Fsgon e e At | Vechi S RRLAS
demox'lé%.te'dCtﬁat ﬂl’l@‘éplﬁ)t@HKQE uplefuilagd ih @ pahdle$ mrﬂ@&(eﬂllimesi albeit to

references cited herein are hereby

d1ffer¢rrt¢<metsor at ed in their entirety by reference. The novel

conmpounds, or pharnaceutically acceptable salts

thereof, of this invention may be prepared using the
Phosﬁh@f(quCtegul@tﬁtﬂt eI euaesnaiEsciniterbhiodiemistHEHC). In brief,

reactions are perfornmed in solv nts appr.opr o
Helare a@éatcsuawgremteql papaves ﬁbﬂ’%ﬁ’é& Iahiad 36 Bty o BF gofisat 37°C.

ransf ormatd.ons. b 0
Cells g B REBR T Y B Sy P RG0S S 0el PRy with 4%
it is to be understood that all proposed reaction
condi ti ons, including choici of solvent, reaction
at nosphere, reaction tenper %ure, duration of the
experinment and workup procedures, are chosen to be the
condltlons standard for that reaction whi ch should be

' g,



10

15

20

25

30

Et OH et hanol ; THF tetrahydrofuran; D EA
di i sopropyl et hyl am ne MeCH net hanol ; and DCM
walr@kgisenet hane. Exanple 1 PCT/GB2006/000548
C2i ?)-2-r9-('5-Cvcl opropyl -1 -pyrazol -3-yl)-6-nethyl-9
-purin-2-ylam nol-2-(4- fluorophenvDet hanol A m xture
of (i7?)-2-[5-am no-4-(5-cycl opropyl -l
PFA in BBSy/(8auioliteS rgdna tdmyesyatare), permeabilized with 0.5% Triton-X in PBS,

h g f
i TR LB Ly e gt
10% G&e@ Sgr:ll-]g’l t;c])l 1610%?}' ﬁbomﬁerﬁ?@atu(r@ 1mﬂu33?]mém1ﬁﬁhﬁ@dllmtmrr@fphuspho—
for ours e reaction was the n
CHK ratibitgaonestpnahartibry 63er 1) (1 (13383 eesmesed e 8%1L§ g‘f%(Beveﬂyﬂ
MA) in H0%g ogffsléﬁpgf‘dr n(n?lgtem Washdd'6vils g/ﬂﬁ'liBg AESnc¥REthtd3en Tween

concentrate The resulting solid

20 in PB8S CIM!E Wek@tﬂlebﬁn@bhm&forcﬂ@mmteg gvithph$0( @iNion aXlpor 488
11
anti- ral'(lzmlzg tcﬁ:lj)e) E%ﬂl, @%S (ug %{? %)%Qt sl 1%% vya ; ?5 Eﬂwf‘%s nuclei

stamedsw;ngé s(;ét %dﬁtl(%{gﬂ ugmgdfoﬂ 5 mnlut‘&s axﬁl éleﬂs 51{1% \%rﬁlh PBE')D Phospho-
CHK sﬂanilﬁg ﬂva@ﬁleﬁrquaﬂﬂ}ited @sidg -l\metaiﬁomm anzlbl)us (N’Bzve(sal ha@agingg(ggp,

F
Dowmg‘q%gc%)j r@rqad)f Eﬁgﬂaﬁp?ﬁﬁp al Ifeg}%ws%? H‘Q‘W%a&%{) %u‘ﬁ%gm easured as
shown§1¥ P% Sk Eﬁfiar rEQiRs vestlbbahbe uﬁfe{% DMyt inldagire e, Data

formam di ne acetate (or acetam di ne
demonmyaiemlargamdeasfean phgplp CHKsolInpingas ndRbiDE terinsdt-G
RESPOSI VENESS TO CHK 1 I NHI BI TORS Field of the
I nvention The present invention relates to the use of
B. In fivdkapREker as an indicator of a therapeut| c agent S
gctivity within a test cancer at| ent ,

1 X 105 #1460 selyy expaessingdpaingng aegatie pal M@é?dmﬁc IES?éﬁW%htefi%‘k of
t
male st S {VRpAAE Dol PR PHaFS OB, o E0iaRE R £pRt 0 bmPlantaflon. A

day 20t Wedrathe uimers agehéd 4 Glzaob&gramst amBatsk\g‘tre dnseddfV with 20 mg/kg
I nventi on Chenot her apy radi a S%I on osure ar

germcitine a0 06 FEe NGO eI OIS TF SRR URE PO including 1.5,
2,2.5 °4a@‘3§5?d @zf‘hodrb ?oubtwlhg b¥m@fabhRtdbship. tph@&aoﬁ@pm@a@h&swmhen

Imted by drastic adverse effects on nornal

homogelnszsd én Swadﬁsh thSISfbléfW &mdekris dp fdai SGnM Nah 1%NP-40
subst1 [ Es) %pgm éélp.} he f\&rﬁﬁ tegalgé %’nh%?dgg ?sﬁge@oﬁlﬁlend%d (tRoche

Apph&PS‘c‘ier[&@t IN rh@lﬁ%%@p}{o'f@e Tbiedrt ¥ agbH@s reoatnerided (SlgmmAldnch
to achieve this is by the use ,of specjf

C
MO). thoém{ eiehycay@Re gener%@ PapElp, coppradiatian éﬁtﬁgmgﬁi and equal

proteip g%g?@ QPZ%Q\E’?' ?&Qh&lg% F gﬁngﬂatpﬂoﬁiﬂos(thKQaﬁ’&t

Ircates by maki
monoéanafDﬁﬁﬁbodquS}tr »t35)i(l SBES)raoqmmdrfasn C&ti(&gttaémg s{BgveelgaMPng

e e e ey HEK ey i
at 8 h{ﬁﬁ‘gub quog%/ I{PE)QMCFI‘KBmM Hdanty@oGRlrkgdlftdd. mai ntain

e steps and ensure that each step is
precisely carried out. Key to these processes are the

cell cl e checkp | nt s I ,
Exargpiogo\Demarshat) Poisransd P Lo Ik Blijng o Rifyign treament
of gembizdlifre ENACERDGH i BIRF TR RinsoreceN3nes, X gk dft Supkplesd dnd surrogate

prior to continuing through the cycle |nto mtosis.
tissue?here are three such checkpoints in the cell cycle -

the d /S checkpoint that is regulated by p53, the S

A. Ingpza SIS the G2/ M checkpoint that is nonitored by the

Ser/ Thr ki nase checkpoint kinase 1 (CHKlI). CHKI is

activated through phosphoryl ation of Ser 317 and/or

Ser 345 by at axi axel angi ectasi a (ATR) and/ or

at axi a- xel angi ect asi a nut atz (ATM foll ow ng DNA

damage i nduced by either ch or radiation therapy

(Zhao, H et al., (2001) Ml ecular Cell Biology 21,

7239 7249 ) CHKI |n turn phosphoryl at es nunerous

oy I o N A o N~

M o
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bel i eved that the devel opnent of new vali dat ed
bi omarkers will lead both to significant reductions in
wheabnsmsar e and drug devel opnent costs and t o PCT/GB2006/000548
significant inprovenents in treatnment for a w de
variety of diseases and conditions. In order to
optimally design clinical trials and to gain Ehe st
In briefj IKAOMEW63A Weroplatdddsto t(r¢ratigsue gulissishreapng allowed to adhere

requir e nmarker, needs. i
or 2 5 TR POSLEub SPATERRYITRL Bt Jog o
500 thdPﬁdiﬂEBi%rtdr AR oRbidiRnRAL DAY gemBitastek 4430 aie 100 nM or 500
bi omar ker shoul d denonstrate acti vation of t

nM for 8 hstus.e Ome pettdfwalls ware thermbarvested fon Wsterm o évﬁg%i%e%dﬁfﬁa
. pat hway. ldeally th i , :
contain i ARRIT I SRR O g el Spi e HESL AELEp e media

e use
added bRaL. | @4ls vedk BfhiRfvesteaRHbusflateh @rotameandatasrpelitratedras sleseribed
invention is based, in part, on nethods ﬁggt ﬁag b@ﬁ
above and etklyzeddt Westemeblat gabisisritsing the phnspagreHEantibgdy, HgRiern
L i it or Laglud b PURR NS EOnaeFiY Rlaghient
blot anaa\yséﬁ—f%mqnﬁﬁ?t&&ta %%&%g? ?%J%Qdm'@% ster a %%KI i nhi bitor,
alone aAdE dbg ddpéreleni imereasd drar apaitdbiml dlgnecihipbosihoeCHEsfellowing the
CHKI inhibitor, Specjfically e nethods.af . th
combingtiensEeptmpniy ¥R IEFFaFHE) RirePor e RGBT SRt e g frgatgent of
ek KI signal transduction nol ecul es such
ceuswggbp ospggg*ggggHCHKl. The presence of an activated
CHKI signal transduction nolecule indicates that a
i nhi.bitor shoul d be adm, pi 1 usi
Phosphig S BHE RO IS ST B e Nl e Eh g e s Ab538 B fRhmple 1 using
HeLa 181810108, 1198, 1 Rtnd DB dehRaarae Dlhrgehimpnse it phiosphd-CRK
as an indicator of whether an aggﬁgprlate dose ofdg
followigkicbmbinhiion treatmieakofigeaeitabing And tphityton ap,cqmpated o
.tbti?.orm]hger s of the present invention can be used in the
gemcipgMpe ¥ Bht or prophyl axi s of neopl astic di seases such
as cervical cancer, cancer of the head and neck,
carci noma of the breast, ovary, lung (non small cell),
B. Inyuanetpdiss, esophageal, gastric, small bowel, hepatic,
& r i AR hedakiss HSBweRSInjelel it thetKarflank of
3X 10a%ié8p§%lp&heg(§ge§%lﬁ%%g1nudi ngeéghlr ogi cWI yn’pﬁgicyti c | eukenia
male nudémice. oAt ddye2 cwher thie tamdrspeachethe siap ohB6vo%8 253/a%, @imals were

and ot her ,tunor, t S SiC . 0/¥8; I
aoses Sy Gt R DL L IR L AR 0 G ARG
combifticRO SRV GOHBrs RIS, RARRES WaE thanaivestdcfixabanidstatediol |
tunors and thyroid tunors Accordj ngl é? in one aggg% ' Sections

phosphdrelated EHK1 GPell Rignaldiag 234 HePABIVits MeHy gfsep cAAt
atient' s .responsiv - : L9 H B @b rine 1he i ity of
were tﬁg} ‘H’é‘&gﬂiaﬁe& bdgggcirg)aﬁglsgléi iallosrc]:g egys%l%?‘%ki?:y ()sr@r(]!irén% ‘ngg tmt.er.lsrty
the ce]Psa(fO:a] et oﬂ/\ﬂ)@n}i ﬁmlnﬁjt)l!yglgttf}ahé ?dardeLmstaptm‘g;ﬁthd amt@bm@f rogisiye cells
such as an_ a ati ng agen i pUM agen an . ..
(0, 1 GRREYR) RSP 8, (- 1RpbIIGhIsadE ) ohe BRAY TS Shelfindigure 3
demoris&ra{eﬁ h ?ﬁctrgage N the Eﬁl@%&i‘%l-@ﬁk Q8inAYER B mparefl 36l e Bt @lone.
or ganmma radration, and other adents such as . .
Similarbmbpdiies stubiat wesncaapleted wathl irihetecan and<shiyinbibitey. Again data
determ ning for the presence of an_actiyvat.
demorsiigiedan ReIFRSa R PhoSRL: he F%%%P%%f&mgér@?ﬁ L atone (data not
showdf €sence of an activated CHKlI signal transduction
Igat hway nol ecule is indicative that a CHKI inhibitor
shoul d be admi nistered to the patient. The nethod can
further include (c) adm nistering a CHKlI inhibitor.
C. Surmpgatedi$iS of the invention can be any appropriate
sanpl e such as a tunor, peripheral blood, a cell
scraping, a hair follicle, a skin punch or a bucca
sanpl e. The activated CHKlI signal transduction pathway
nol ecul e can be phosphoryl ated CHKI, phosphoryl at ed
Cdc25A, phosphoryl ated Cdc25C, phosphoryl ated cyclin
B, phosphoryl ated Aurora B, phosphoryl ated H2AX or
phosphohi stone H3. The phosphoryl ated CHKI can be

I T - o ~1 I 7
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H2AX is indicative that a therapeutically effective
anount of a CHKI inhibitor has been adm nistered to

w0 b@estssent . I n anot her aspect, the inventi onPCHCB2@ES00548
a kit for predicting a patient's response to a CHKI
inhibitor, said kit conprising (a) one or nore

phospho-specif c antibodi es agai nst a Kl . si I
Nude migeawerd dosaddy Wish semritabing 0@ PO g/ %@ggﬁll%ﬁ”f‘g 3P 20540
det,ect | I ndj f [ [ j . .
v ARG S B bire i,
containﬂfgdiét:irrfggicl'_ek gvege}thdﬁ has/ested, fhad aﬁﬁl ailaﬁled Wﬁ\/@l‘fwgphdralatefd CHK1
enti t abi ne ). results in the phosphoyl ation of..
(Cell Sigpling P DARVBIBEIG] Eogh BumpEity TGN sy ed postive
staininé)&gcg\?%gﬁ%hﬁ?&lﬁ@le%sa@'gﬁls i‘nqggféﬂ' Iﬁi@g.c St iA@ v Bpecific to cell

nt of gentitabine (Gem and CHK inhibitor, and
nuclei. (eare bt adehsiendd stireng Seayprred in €pk dnhbitor irgated igaoupss ASwit#ging was

‘ phosphoryl.ati on of CHKI fromtunor sections 5
observeoR gy SRCiapies tedted G ERRTRaREe Tt Al g Hhibore
analysi%%@:oreg“];‘alélﬂﬁb@ b S¢or{rehtké Interdifl ofthe@Blls ((gll] DOr 8f and

oth. Fig. 4 depicts a bar chart show ng quant I(%S: | &% o
multiplyinggydbphmoryteptasentingftheppmberpfipasifive sells (@) bE1-£5 G 2 (26-50%),

se I-n BioRSi - . 1.NG: b ' tainine of hai
s ct-ERREREK RS Theipdf i DB PRt i o b
follicle§ ﬁ@kﬁg{ inoRasetl ik eelcontbigation gd@ms(cbmparlelﬂao thehﬁhd:r treatment
show ng 53BP1 quantitation.on Hela Cells w.t
groups i Infaddiian oghpursEonss obthed: IDHORY AT QRATVGH v thpdagest
. y Ay bitr (Chki). Fig. 6 depicts a bar
mcreasgﬂgera?hesﬁ}?(f\%\fﬂﬁgﬁﬂs%gé%ho_ H2AX quantitati on of SWs20 cells
cells treated with gentitabine (Gen) and a CHK
. .. inhihitor aki). Fig. epi cts. a bar £t .show ng.
SimilangiRpHen e pbae Epialclid Wi fibitaR g CRR Ay HIG Afin deta
el fn¢teagk iAPRBEHD-Ohk Sentid AloffpatedadkitiardigantG@ihe (data not
demon%%?%%&?or (mlk{%?l.bgikisg. 8 depi cgtts aH%)ar chart show ng
shown¥phosr ho- H2AX positive cells when cells are treated
Wi th the conbination of Doxorubicin hydrochloride
(dox) and a CHK inhibitor. Detail ed Description The
Example 85 Démon3natibh opdévrensed BNA domagkoctfollowingiihibition of CHKI
. patient's response to a CHKI inhibitor. The predictive
kinasepi omar kers can be used to indicate, for exanple, when
t .00, ster a CHKI inhibitor or to determne the
A In Y LTk b bi tor whi ch can be uoed Lo

HeLa &flfsafdré plated onrcdatr dips and eflowat foexdhere Boid2¥alndues at 7KE. Cells were
present invention includes a nunmber of differen

{
then trbatodrioriédrosirs with 18@ AMpAdrigmycind’ g5d QP @M & Hkambdytor. Cells were
responsi v S J nhi D i I f1.
en e RRE BRGNS AT Oy T P RIS sl 120
dilutidnl FREshitioly@lori hbet-83BB1 (Wovuse COY ahd stcGhikiry sitialy was a 1:300
__transduction nolecule is any no e]sulbe t hat #S.dl rectl%{tt d
dilutioprofi Hexar lsen 485 aaiir PRl 1G Vol P bsR (R aregi Jpre duantiatate
i i ' ' fHEIMt stainin
B R e S e S
using Nﬁitqﬁlu{ph analysise Eigmspﬂdﬂmddmtradls Qﬂlbﬂreasle@(t ﬂ?@rﬂuqu:sg@mu@tgnsny
t hat serve as an actjvate KI . Sj .transducti
when fiblke inlibitor fcqomeingshush ﬁ@wwﬁ'%lahﬂz&%?%ﬁ%@é?}fwa@ M n
B, Aurora B or phosphohistone H3. In addition, a CHKI
signal transduction pathway nol ecul e includes a
Exampld £CDemohititionsof datreysedgholph o HRAX  foRaming wombisatiaqpieatment
I'n one exanple, the, biomarker is H2AX The presence of
of gemeitabinepnd GHEL iR so known as gamma H2AX)
f ' the admi nistration of both a DNA damagi ng
A. Ina‘g}é%?twg%% a CHKlI inhibitor conpared to a control (a
sanpl e taken fromthe patient prior to the
adm ni stration of CHKI and 2 DNA danmagi ng agent or
prior to the admnistration %f a DNA damagi ng agent)
is indicative that an appropriate dose of a CHKI
i nhi bitor has been adm nistered. In another exanple,

o r = — -

o Y r =
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surface proteins such as rituxi mab, cetuxi mab or
trastuzumab, radi om netics such as bl eonycin and gamma

w0 a6ms7i56n. Sanpl es Any appropri ate sanpl e canP@EGB2®6/000548
to determ ne for the presence of a biomarker of the

invention. In one exanple the sanple is a surrogate
ti ssue sanple, for exanple, the sa

| e can be .
In brief; |t8eK| 1,@?1 §N%620tand ot AS49 pﬁlt%wer& phaded i n?%ﬁmrttjsuf‘a%t&&%tﬁhes and

r, folli n
allowedAP tg‘g]??t‘éiﬁ?r I l'if’urstat‘i ﬁg sgﬁfg eoécflgﬁ I&ggtre d ol n rcclneml 90oM
gemcitaBﬁlte' &Moo %bfﬁbﬁéblﬁ’e WS(I@)&MGIPNIQ iggeiner, Cetls V\exaﬁtph darvested

tunor can be a non-solid tunor such a

after a Shouriipiubatigrediveetly dxtp Phshwmple biffarANubAGE ’%}SPQQ:? )t Sﬁ%‘PIeS were
bi | /

e s TR by 21 o e AR e B4 /s,

cervi cal

micro ce‘%lﬁ‘iiﬁ?@d EhBdnalydas by Westdie dlbt aﬂ:ﬂysnec Prothiedpdaies, wdre ﬁg:n
muscl e,

neur onal , oesgphage varla nc
generat@d @é]@talwmﬁﬁfﬁféﬁ%ﬂetﬁ@#%‘b eqUﬁ ad&ﬁmﬂr anaL‘/%F‘E by
Western Eﬁm 'aﬁaiigs% umé%é( %%’060 dHl{l 3d 8% mUﬁgerﬁJ)ndclHﬁﬁf SntepbsphOBRAX

anona, sarcomas i ncl udin
Serine fiasats N, Daesdtthedsirated,a latrm mg'casg émplaaspho-HRAdK when cells

endocrine tunors _such i sl nor n
were trtat%tnscom@élppaﬂtho&e%tgﬁ g FEC arRTRg R af Rzt 8y
t J}W Hwafgqllgédeawﬂe one exanple, the
nKﬁEﬂCE%%%%w?%% des etgtntnlng froma sanple of a test
patient for the presence of an activated CHKl signa
uct | at h ol e r - 13578620
Phosp RIS AT Be LN T A E s FT LSS el HEBATEy & 10

were pRfld lﬁt&ttoftﬂﬁubs%e *éﬁluﬁlﬁ dt§he§mﬁa1mvtda ta alivAe GarPrdiongs a@@rﬁ: Cell
or the presence of an activated CHKI signa

were thenarestdotiilovehjse, AARy Mt rogitabine, The o QR L DM K inhibitor or

e L

harvestféﬁ‘i’ﬁ BRerbuiRt e NCREs HOo S Pt St‘habtmb @yeaLDS,R%Glycerol, 0.10
phosphoryl at ed Aurora

0S | at ed 0
mM Elpﬁéé chfhininteahesptase Hihﬁ‘étt%i@fﬁgl E 6‘%5 ﬁi‘%t t or
shoul d be administered to the patient. Applicants have
further determned that follow ng adm nistration of a
ProteifCtdflcehtidtions tvefe deteriinqiamslihHaANKoleFels fhantitgsedlly ELISA agsay

wing S AT S RSB AR, 0 Bl P vz
and L@QEE%H _120BRd BAS-phegab ek Oﬁ@hlfﬁ))faﬁtﬁbcaﬂdUpstate Cat#05-

term ning for phosp orglate ically the
636, Né@rtpldetec’sthe ak«mphdrytatedzﬂ AdurAs w@rmﬂ@r@ém H‘r%q IngREASHD

G, Lt h d
phosp oA e et ab PEser PR B el e i [ oL Tor

wi || have an increased anount (for exarrpl e at | east a
two fold) of phosphoryl ated CHK| a l rio
Phosphé-H2AMe wae algo exaspiagd By QHC%@FS%@pﬂg vectg l.j:pf%xctthewﬁh the

followFt?g, éhefnggstmfgemo S%@I 2§ q'egﬁbteg &6 @@\%@l%lﬁt%@ﬁﬁé tli*@ated with or

€ not ws be bound by theory,
w1thoﬁﬁ@0'1ﬂil%€m§1t£ﬁﬁd @denébading btﬁlceﬁtmtﬁ)as efiCHKoimhibitof (0 to I }.LM) for
phosphoryl ated CHKI fol | ow n adntnlstratlon q g Cﬁ L osoh
5 houssrpmiobia Hxation apd stainies-f 114 diytioret p Mquss mogpcigpal anti-pnospno

H2A)€g| o uiégf(é)dpst)? > fﬁ]’\ﬁqg]l&{'e 1%@b ldﬁuﬁ‘t‘iri @fmfexﬁ Pluor 594 anti-mouse

easi ng activation mol ecul es
IoG (MBRicHRAPTddEs, ORY was iRedbatad oni fivgedfoetls.t Qearsitaienves peifoamed using

activated CHKl signal_ transduc ecu
Cellomies G%@th@#ﬁ%%n%@dp“@%?qﬁ%“ ﬁ?sng %ﬂy{x@{n‘g?%‘éﬁ ?ﬁ@wﬁ ig. 7
crddkt in %ophospho-H2AX
shows s slffbon SorE AT Ao TR e At GEe in Yophosp
phosphoryl at edcyclin B, phosphorylated Aurora B
phosphoryl ated H2AX or phos gohi stone H3 can be
vi sual i zed by reacting the E oteins with anti bodi es
such as nonocl onal anti bodi es directed agai nst the
phosphorylated serlne threonlne or tyr03|ne antno

e o,
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the separated proteins, the relative anmount of each

protein can be quantified by assessing its optica
waelenwsiogrps7 Al ternati vel y, other nethods such asPEBGB2006/000548

i mrunohi stochem stry, ELISA, etc., can be used. In the

nmet hods of the invention one or nore activated CHK

si gnal transduction pat hway nol ecul es can be d ed. .
positiveReHls whanpeles aretreated wyth dheseasphipatipngyd %@Fltglﬁnwcﬁ{;ﬁ&‘?glbmr'

etect for.the ' ¥ e
s o o SR A Bl P2 Pt i
nucleusPh@SphiesdtodbedH2AX The method of the present invention

al so includes identifying for the presence of

phosphoryl at ed H2AX (al so known as ganmma H2AX)

| By LN b&ih ofbiRgionreatment
Example DOt M Thck Bl P RLIZHR Dl g bR RO G:
of doxokribieinonsl GHKINehibiendamagi ng agent, the ability of the
~ DNA.damagi ng agent to phosphorylate H2AX in the

th””ﬁFE@@nce or absence of a CHKl inhibitor nust have been

PhosphBTEBYA R Udsdal 6@ itled 89 THaseScribedmBb e intManipid hekopt with the
the invention uses a DNA damagi ng_agent whjch i f

followinglnharigss.eHela ait AP walls vesie treatpd with o Mithopinl 09 1Y deserubicin

. ho .increase in the phosphor } QR .10 :
(rariagreig 3 A PltRaane g HE Soae oY Rl BhiStas T, 4 a0Es s prio
to ﬁxat%}?rxg!s&iﬁiﬁg.s ACKAOPiBtioh Ve a GRdRE Addnoeldnafantifghospito H2AX Serine

I nhibitor and the DNA danmgi ng agent produces a | arge
139 (Upstate ¥ foltowed byaa E§ofedidution of Alexpblyeri94 sntirmaguse IgG
0 ory, ion. of [ - :
Molech g PRRfFp RO i S R I, ERb Bk AEp iR using
Cellonﬂé&@éthéamaatlgflrithﬁlé\ﬁ(n@ ﬁt]@spﬁéda dshft/@hasp_chonHQ:AlX pasitevecwstis.r Big. 8 is
can be a sanple taken fromthe patient priar to .
the quaatifrition slemenstEHIng  ToPSt BRES a%’@feh’&c% %ﬁ%&s@ﬁ(wix postive
i nhi bitor) indi L YR b o ibitor.
549 ol Pl R0 G B Lorh iR A" gg Srhemhiy
Phosphoryl ated H2AX can be detected using any agent
such as, a peptidom nmetic, protein, peptide, nucleic
What igelagmedisal | nol ecul e, an anti body or other drug
candi date, that can bind the protein. Antibodies that
bi nd phosporyl ated H2AX are known in the art, for
exanpl e, anti bodi es agai nst phosphoryl ated H2AX. are
avai l able fromfrom from Upstate Bi ot echnol ogy
(Upstate, NY).Foci The nethod of the present invention
can be used to determine if an effective dose of a
CHKI inhibitor has been admnistered to a test
patient. The nethod includes detecting for the
presence of a foci. In this exanple, the nethod
includes (i) admnistering to a test patient a DNA
damagi ng agent; (ii) determning for the presence of a
foci in a first sanple of the patient, wherein the
presence of the foci is indicative that a CHKI
i nhi bitor should be adm nistered to the patient; (iii)
adm nistering to the test patient a CHKI inhibitor;
and (iv) determining for the presence of a foci in a
second sanple of the patient, wherein a decrease in
the presence of foci is indicative that a CHKI
inhibitor is therapeutically effective. Foci form when
some proteins that are involved in repair or
checkpoint control are relocalized to nuclear foc
after DNA damage. To determ ne for the presence of a
foci, proteins within the foci can be detected.
Exanpl es of proteins that conplex into a foci include
MREI 1, BRCAl, RAD51, 53BPl1 and NBS|I. As described
above, the proteins of interest can be detected by
usi ng an agent capabl e of d?fecting t he known foc
proteins using for exanple, | nmunof | ourescence or | HC
To aid detection, agents can be | abelled. The presence
of a foci is indicative that a therapeutically

Y Y o o o 7~ nun sl
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equal protein | oaded and anal yzed by Western bl ot
anal ysis using a 1:100 dilution of phospho-CHK rabbit
woreweosseal  ant i body (Ser 345) (133D3) acqui r eRICT/GBRP006/000548
Cell Signaling (Beverly, MA). Western blot analysis
denonstrated a dose dependent up-regul ation of
phospho- CHK fol | ot ng DNA damage. To further, .
1. Ahstactfor predicting aQaientsoespensiveness BvpSbkdnahibiton thegnpthod
.were treated with genctitabine (100 nM or SN38 (100
COMPISHEY and cells harvested at different tinmes (from30
FbdiRS: daphpdé BRI &);t-CFa‘vféiﬁtvﬁ{dﬁs bkioi trearkdysiitsa DNA damaging
denonstrated a tinme dependent activation of
agent; aphospho- CHK wi t h peak activation between 4 and 8
urs.. A I t [ Jafeh:
S RiaE PAIE Rt e ah filated GRT SRR ARQu KRy
moleculdCivhdainae prrdenveei ar bctpaBdEHKUisignahaatsductOpipathway molecule

activation. The panel qf cell .lin re.plated and
is indicativedbna G eHbSTar e S8BiniNFEE (g IR B ne. ol |

| ysates were harvested and eval uated for phospho- CHK

upregul ati on. Western bl ot anal ysis denonstrated that
2. PhosetodGkkn lyfntgutenpisiigadmipiseaingst CHE ophibier.

lines, albeit to different |evels. Phospho-CHK

regul ati on was al so exam ned by i nmunohi stochem stry

3. ChERethodbrRidiff 1, witkdn Bk sdBAR is e hlonpedplpta himbdomcell

cover slips and allowed to adhere for 24 hours at
scraping 20@ir foblidls, sweliin pupdrorerasedgample. 5 hours with 100nM
of gentitabine. Cells were fixed with 4%FA in PBS (8
m nutes roomtenperature), permeabilized with 0.5%
4. Thibemhod oftIRBS, Wirsdie thewictihat RBSHERIds  geed radsduiction Patiosss
Tween 20 in PBS. Cells were then bl ocked with 10% Goat
moleculgsis phosrberylated GHIgt r oom t enperature, incubated with
1: 50 dilution of phospho- CHK rabbit nonocl onal
anti body (Ser 345) (133D3) acquired fromCell
5.  Sihgnadthaof] Beived, wherdithe phospisorgleted GBK L is desernoged by a CHK1
. mnutes, washed twice with PBS and once with 05% Tween
antibodyp i n PBS. Cells were then incubated for 60 ninutes
with 1:300 dilution of Al exa Fluor 488 anti-rabbit 1gG

(Mol ecul ar Probes, OR) in 10% goat serum wqiggd tw%ce
6.  \itelm@BS] oficleinei, whertindlp agtivate heigag) transgetion pathway

2lmg/ M) fo LWt es |4 kAS hd:01aR8 Ry clin B,

ot e AT B U SR s OB By i,
phosp%%l@t@ﬂ rAhoRR phbishotiated B8 of phaogphehiGongti3 Dowi ngt on,

PA). Area of phospho-CHK signal relative to nuclear

area was neasured as shown in Fig. 1. Sinmilar results
7. [Em @B&‘ LPESiHS] R AHROBINA JARASHE 8P&HR iSan dR§1aing agent, an

denonstrates a large increase in phopho-CHK fol | ow ng
anti-me@Bslitt sbiopeisbimeaisermhihitoB.a tadiowiimetie pughnama radigtian. o7

H460 cel |l s expressing donm nant negative p53 were

injected into the right flank of nmale nude rats which

h £dr kot hafehths Rsfnsivanksaté 8ITHK Dawbifor,ithe method
8. t%q?‘%ﬁr;fd;ntr?ti on. At aday 20 l\g/\aihhen the tunors reached a
comprisie of 8 granms, aninmals were dosed IV with 20 ng/ kg

R PR o 7 A3 R MR Sl el PR A IHER ihagin
agent;and 24 hours follow ng gentitabine dosing. A section

of the tunmor was then honogenj zed jin Swedish |ysi.s
b(H) fdeterthirdpgfor thesprgsenge of anastyyrieis A1k il%iﬂﬁ!a@éaluctlon pathway

substituthan nd. | j ' olecule
moleciffnppiett LERe P RE e ORI ke R R AR o
is indiRRMh RRRSPOEKA S Bhibibi dotildrte adnsnisterdd tashe patientyended
(Sigma-Aldrich, M). Protein Iysates were then
generated, protein concentration determ ned and equal
protein | oaded and anal yzed by Western bl ot anal ysis
usi ng a phospho- CHK rabbit nocl onal anti body (Ser
345) (133D3) acquired fromCell Signaling (Beverly,
MA) . Western bl ot anal ysis denonstrated activation of

.
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Simlar conbination studies were conpleted with
irinotecan and Chk inhibitor. Again data denonstrated
w@roosigrsense i n phospho- Chk stai ning as conparBdI/G82006/000548
ei ther agent al one (data not shown). C. Surrogate
ti ssuesNude m ce were dosed IV with gentitabine (30 or
60 ng/ kg), Chk inhibitor (5, 20 or 40 ng/kg) or the
@dadministerorg a€HK inhibitselotthopatighbve. Seven hours
| ater, skin biopsies containing hair follicles were
then harvested, fixed and stained for phosphoryl ated
9. ChiinethoBlof claifl Bahlrihre cardsind)AB Wi th met hyl green
counterstain. Results showed positive, staining (brown)
() praiiding elspecaidsamplediiors éhq igstipatientedided mi ce. St ai ni ng
spect f | [ r: [ i CHK1
e S e s e S S s
signal t&haiuetioy pyBsap bedecnkd whereihen peransd mbhe presergatoé the activated
groups. Sections were th@p gfantit%@sd.Qﬁ ?’S§9E%
CHK1 sigreal yrensiluctipr pagpway godegue fosipatrdd (Qls AHHg ™
therapegﬁéaﬁﬂ%ﬁ?fe&i\g arh&ifnt ©€h (81K DinhibitoZ wak adthirfdietedtd hepadiemy
y e score representing the nunber of positive cells
(0, 1 (1-25%, 2 (26-50%, 3 (51-75% and 4 (76-100%.

The anal.ysis shawn in . Figure .4 denon i Rl
0. e A P o IELBA ey it
compriSiF° i nati on groups conpared to the other treatnent
groups. In addition a dose response

. 1se of the :
ipndviiding ersamplke fotys etess datidnt Whe iebeing EE%tF‘S Wh@%ﬁ%‘ésdamagmg
rea at .efficious doses. Simlar conbi nation

agm“aggﬁgﬂggl%EW%&gbﬁ%feted with irinotecan and Chk
ideReiiriQy for Agaprosctias af sipimsperytacdtH2 A, whereiaseincreased level of
sl soonm s P eg s B LBty G b0 Bose o
C m i td @klaMég i nhibition of CHKI
the € |H§§%§§?h n 3??@%g§%§g?es: ﬁeLa cells were plated on

cover slips and allowed to adhere for 24 hours at 37C.
Cells

e then treat.ed, for 5 .hours, w O d
1. Aymetfdenpiemcing b v R e I b Pt B e metho
ishen treated as described in Exanple 1. Primary
compranglbody used for the studies was a 1:120 dilution of
rbidingpolayplofram siest caBBBPRiqNARds, CO) and secondary

anti bod a_1:30 Ll Wt
il Eertsibt el ot Bindhe RGN SratflosfRibyad H2AX.
whereUBObicddrt 06 tHeyphaestanylared CHKIDoethe phosphotydasd H2 Apeis indicative
nunber of nuclej (determ ned Hoescht stai ni ng)
that a GEKA gnivibitepsherkhbeaiaipisteged tPitg‘%:P@eS‘t'dermnst rates a
decrease in the fluorescent intensity when CHK
i nhibitor is conbined with Doxorubicin hydrochl oride
12.  (Puk inetipdiofi Claith )1 1, Whereinl the damyide hromblopd s4rople ofith circulating
i ncr easedphospho- H2AXf ol | owi ng conbi nati on treat nent
tumougtelifenci t abi ne and CHKI inhibition A In vitro
studiesln brief, 3 X 106 SW520 and or A549 cells were
plated into 10 cmtissue culture dishes and allowed to
adhere for 24 hours at 37C. Cell were then treated

ith vehicle .1 n entitabj | :
13, othe el Sl oD RRr Lk Py i e R T determing] by o CHIKY
antibddgr vested after a 5 hour incubation directly into SDS
sanpl e buffer (NuPAGE #NP007). Sanples were then
soni cated, passed through a 2 1 gauge needl e, heated
tQ,1000C f 5 mi.n A trifu I
A
generated, protein concentration detern ned and equa
protein | oaded and anal yzed by Western bl ot anal ysis
using a 1:5000 dilution of a nouse nonocl ona
anti - phospho H2AX Seri ne 132 (Upstate, NY). Data
denonstrated a |l arge increa 2in phospho- H2AX when
cells were treated in conbination with gentitabine and
CHK i nhi bitor and no change or a very nodest change

o 5 - -~
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(Adrianmycin(tm) and increasing concentrations of CHK
inhibitor (0O to 1 mVM for 5 hours prior to fixation
w@eae®8Hsni ng. A 1:400 dilution of a nouse noDNPCT/GB206/000548
anti - phospho H2AX Serine 139 (Upstate, NY) followed by
a 1:300 dilution of Alexa Fluor 594 anti-nouse |1gG
Mol ecul ar Probes, OR) was incubated on fixed cells.

15 %@smqthceﬂt of shpimald, péeresn tedumey isdewsemia mudpleamyelqmapy
lnlhgﬁgorithns and reported as Y%hosphor- H2AX positive
ymphERt s. Fig. 8 is the quantitation denonstrating a

robust dose dependent increase in %hospho- H2ZAX

positive A549 cells when cells are treated with the

16.  Jopsthedof §RMyTE RPRtICRAPRYIRE l%HJfae&Ha CHORTISIAG bi tor . What
i i kiR kil g biy@amkd HRAX
R U pheschoB] PR p Ry PRI ploRRbl?

from acanpleiof b igkemiopatiinlignd sanpl e froma test patient who

G P e PR} R ARG cinc
or phosgh8RAted HARSOW GhrésRR iBARA 1éol ecul e, wherein the

presence of an activated KI signal transduction
pat hway nol ecule is indicative that a CHKI inhibitor

L.d be.admi ni Cenb o Tk od .

. S R ST AR S, P

one or ik thspho-sﬁeciffdlaqtmbﬂfb@ dgaihstal GHKI kignaheamsilactionenolecule, and
sanpl e

. 1s a tunor, peripheral blood, a cel cr.api ng, .
(5)  rezentshitgs Ror ooting badie GoRdimBPosesber SRR Rfasduction
Inobcam? met hod of claim1, wherein the activated CHK
signal transduction pathway nol ecul e i s phosphoryl at ed
CHKI . 5. The nethod of claim4, wherein the
phosphoryl ated CHKI is determi ned by a CHKI anti body.
6. The nmethod of claim1l, wherein the activated CHKI
signal transduction pathway nol ecul e i s phosphoryl at ed
Cdc25A, phosphoryl ated Cdc25C, phosphoryl ated cyclin
B, phosphoryl ated Aurora B, phosphoryl ated H2AX or
phosphohi stone H3. 7. The nethod of claim1l, wherein
t he DNA damagi ng agent is an al kyl ati ng agent, an
anti-netabolite, a topoi sonerase inhibitor, a
radi om netic or gamma radiation. 8. A nethod for
predicting a patient's responsiveness to a CHK
i nhibitor, the nmethod conprising: (a) providing a
sanple froma test patient who is being treated with a
DNA damagi ng agent; (b) determ ning for the presence
of an activated CHKlI signal transduction pat hway
nol ecul e, wherein the presence of an activated CHKI
signal transduction pathway nol ecule is indicative
that a CHKlI inhibitor should be adm nistered to the
patient; and(c) adm nistering a CHKI inhibitor to the
patient. 9. The nethod of claim8, further conprising;
(d) providing a second sanple fromthe test patient;
and (e) determning for the presence of an increase in
the anount of an activated CHKlI signal transduction
pat hway nol ecul e, wherein an increase in the presence
of the activated CHKl signal transduction pathway
nol ecul e conpared to (b) is indicative that a
therapeutically effective anount of a CHKI inhibitor
was administered to the patient. 10. A nethod for
determ ning whether to adnminister to a patient a CHKI
i nhi bitor, conprising: providing a sanple froma test
patient who is being treated with a DNA danmagi ng agent
and a CHKI inhibitor; and determ ning for the presence
of a phosporyl ated H2AX, wherein an increased |evel of
phosporyl ated H2AX conpared to a control is indicative
that therapeutically effectiye dose of the CHKI
i nhi bitor has been administé&red to the patient. 11. A
method for predicting a patient' s responsiveness to a
CHKlI inhibitor, the nmethod conprising: providing a

T Y o L ] I T Y




