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infectious disease area. For example, several drugs have been developed that inhibit either

the viral reverse transcriptase or the viral protease encoded in the human immunodeficiency
(HIV) viral genome. It is well established in the literature that repeated treatment of HIV-

infected AIDS patients using, for example, a reverse transcriptase inhibitor eventually gives
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1994; Ravandi et al., 1999). Transformat1on appears to result from activation of multiple

signal pathways including those involving RAS, MYC, and JUN. Imatinib mesylate
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pyrimdine that targets the ATP binding site of the
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[0010] This invention relates to agents that are
inhibitors or activators of variant forns of
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a certain degree of variability in the nedical
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X1 is selected fromN, NRor CGR; X2 is selected
fromN, NRor CRL, the dotted |ines represent
woptisansds2 doubl e bonds; each Rl is i ndependent PET/US2005/018412
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contains fromO to 3 heteroatons; nis 0 to
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, and (C—R33)-; each R31 group | s
sel @rod @Gdﬁﬂl@tﬁWYChfaIl@g, -NH2, -N(H (R, -N(R)2, -

PR Al aflepenfiBi Gl HHPLL Ao Fﬁﬁ{’fﬁ%éﬁw
o CMRyn}ﬂr M’alkylaradylﬁaﬂal@tlwtﬁcw;a:llm cingj PYRRAB R nmltmdale:ﬁh |
fromO R34 is selected fro

Noetogeﬁqer wﬂe;ﬂne mtrysqnotaw%wh they ResrAHached) opRy S -G Aggppered
df
oYy Vi SRR Lot i Bl ogopect o0 Trom,

RGAEOWSAO05/ 018412 each R4l is selected fromH, alkyl,

ag?/cl oal kyl, al kenyl, alkynyl, CO2R, C(OR aralkyl,
I0 Oénd a heter ocycl ic ring;

R? is selected from -CR*,-, -NR*-, and (C~R23) ;
each R?! is independently selected from H, halo, -NHy, -N(H)(C.; alkyl), -N(C;.; alkyl)s,
-0-(Cy.; alkyl), OH and C;; alkyl;
each R* is independently selected from H and C; alkyl;
R? is selected from O, S, N-R’, and N-OR;
R’ is selected from —~CR?!;- , -NR*%-, and -(C=R**)-;
each R* group is selected from H, halo, -NH,, NH)RY), “N(R"),, -O-R®, OH and C;.3
alkyl,;
each R* group is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CO,R’,
C(O)RY, aryl, and a heterocyclic ring;
R¥ is selected from O, S, N-R*, and N-OR";
R* is selected from H, NO,, CN, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl and a
heterocyclic ring;

R* is selected from —CR* -, -NR*#, -(C=R*)-, and -O-;



each R42 group is selected fromH, alkyl, cycloal kyl,

al kenyl, al kynyl, aralkyl, Q2R COR aryl, and a
wbebusrlowzl ic ring; each R43 is selected from @CTSS2005/018412

NR and NOR, with the provisos that when R2 is

NR22b- and R4 is NR42, then R3 is not NR32d-; and that

eacﬁ %ﬁ%e%g 3 ?Irc_%ﬁﬂ]g )cyao IE) glgg . e%l%yr?y? Lé@% E(Pgin} &lkyl,

faf}ibmnd\érﬂ%eradsybthmB] Y is selected froma chem cal
ng, Is selected fromal kyl, cycl oal kyl, 0
eacale e&rwp ISaaei@;ﬁFﬁdi frorg jHh |akil,, cyshogiyl, atkanyl, plkayloaslivi, COR’,
I chain having from1 to 4
d(@%%ﬁégl Sanﬂ’arﬁ’e@%%ﬁ?l:agﬁl &1 y substituted with one or
eachi’ %1scsélebtaﬂcﬁ;orra0k§lj N-R:(S{ahcbbll-(lm?,, aI kenyl al kynyl ,

it S5 R RS ) e e i

both haﬁqu{‘bﬁéf Rbi s‘%mﬁlt%ouﬁ?%@leaeﬂ %OW@QRW-GJM ¥C§E43 RCiRpkctively;
from'H, al kyI, cycl oa kyl, aral kyl, aryl and

R’ is sdhest et hoycl iR’ andl-ZgR ais 1 or 2 bi sOor 1; CI s 1 or

; and fis O or 1. [0016]
Ylsl'ﬁeée‘ig‘?dvé?ﬂll eﬁ??ﬁ’\ip JQEKER& fundamental | y new way of
R® Is/s6REd GroG P& ST, cPdl6alk ol NREnyd] SRASESr MR Byl r@dtaMRfdrocyclic

W th an existing drug corrpound by what ever mechani sm
|1‘1£ng,fol I ovved by identifiable (clinically significant)

Z 1§ §3d chg? Sféag;n?gﬁgﬁﬁgtor cc'ar?? alaERSI%S a?l¥1 gﬁgﬁﬁiy%uﬂ&tuted with

rnalve can m ni s’tere

tohe bﬁﬂi@t@d)ﬂlﬁtl@rall@& @Rbalkyg aumm; alfkiyeyl, aatkysCh,RYE)R’,
s_an exanple wherein a theranutein

et
rﬁi@)ﬁﬁ%@%r@ﬁﬁ ﬁgﬁrﬂé%%ﬁ% ; an on-goi ng treat nent
R’ {sq%lnﬁ% ]Iect%fl ﬁ%h? Eﬁ&’Ehé(teR%?&fc%&rg“e out growt h of

I nica cant popuf ati oM of theranutein
each R‘épspn@snd@tlyebﬂested front Healkylwhpdleallaylgaratiyl, raed tam athefeowcyclic
. a particular disease is |less effective in a subset of
H0%:ndi vi dual s that express a certain theranutein of a
ais1dppotein that the drug targets, the invention enables
the tailoring of treatments for those 7 WD 2005/ 115992
bis 0 dPCT/ US2005/ 018412 subj ects by providing alternative
< 1 dh_ug substances that will be effective against said
¢ 1% Heranutein. 1. The invention provides a method of
disoddet erm ni ng whether a chem cal agent is at |east as
~effective a nodulator of a theranutein in a cell as a
eis 1 kAo substance is a

fisOorl.

[0016] The invention provides for a fundamentally new way of treating cancer and
other diseases where treatment with an existing drug compound, by whatever mechanism, is
followed by identifiable (clinically significant) theramutein-mediated drug resistance, by
providing alternative drugs that can be administered as theramuteins arise and are identified
as such (Wakai et al., 2004, reports an example wherein a theramutein may arise during the
course of an on-going treatment regimen), or preemptively before the outgrowth of clinically
significant populations of theramutein expressing cells. Further, where a drug treatment for a
particular disease is less effective in a subset of individuals that express a certain theramutein

of a protein that the drug targets, the invention enables the tailoring of treatments for those



nodul at or of a correspondi ng prototheramutein. One

enbodi nent of the nethod involves contacting a
woanisriesosgel | that expresses the protot her anmut eCH/USD®S/018412

is capable of exhibiting a responsive phenotypic

characteristic (linked to the functioning of the

subjectRORRAIER e i elafl dBrahGinar il e ser s sig

theram@i€inl that expresses the theranutein and is also
capabl e of exhibiting the responsive phenoty
chak adheinveniien preindﬁfké goihpdy éieteamtmgawilﬁ@ew clten@cal agent is
[ nd
st east o GBS Hoddbsbl\F ol Tn § 081 0GR BEGRLe 1)
modulatdtef aespesppading ptd‘tethta]raﬁaitﬁd Cmatelfnblodmeéﬂt pf the method involves
determ ne that the chem cal agent | t.
contactipgrecronirobodll iRIPHET 1 ProfEhe RIS AT i C%&a%i% expibitipe 2
R BRSO & fofieR ﬁt@ th,
reSponsg‘%?ﬁ&gtdh%?ﬁgnbodi @e&%%%gtg%tg&l )@pegof ce?rliqtfjr ol am nin the
cell) wittaghe mobwammmortdfeheppmmhermmn ebmracting fest del tbathaapresses

the thergIR T 55 oSS GG AP R AEPERB ARaCHpiristc
(linked %ﬂfc%ﬁ&ﬁ)nﬁf Jffie thBRAAM L 8 the ckll) With e éHeﬁﬁéal agent and
enbodi nents, the control cell may be capabl

compargyghthp resposetafigher te@tﬁdﬁs$t\¢ell pridribe Wsp@nsewé itlsa:tr@tqtctsqqnétot eell; to

determ%lg %tt %&t hﬁ-igfc’n‘rilcgt? a (gls a e?%t 4 h%&e]cﬁ?%a ﬁl%rd],elélt ltl:cgﬁr[et tﬁlg{a}n%lté}n as the

known 8dbspké isCaiinddulbtot 6f @8 prabetanaseini Mvedrisdtothenembodiments, one
regul atory function, such as enzynes, protein kinases,

type of powtzalice nayimes expreysdbeprostherpmytdma all [nodes embedipmets, the

control &:erl ﬁ‘f’ag' eQbes;p %l%tu?{h% sKind %ﬁt%%nt Sk Ffbrt)@t fibhatdiy a P& Rell
I'nases, - proteas nmet al' | opr ot el nases

expressph oSthb dliaas@steinc dh lstilt y&tﬂee embn(ﬂlmelntsp thetoen’msl, ceﬁ(mzky b‘@capable of
proteins such_as the cell-surfa

exhlbltingéiéepteéwswep&%qtm§hafﬁﬁtﬁﬂ%,th=atﬁ ﬁé?%tnﬁmme Gifent e 165 cell

under c@ﬁﬁiﬂ'c@ﬁdl%ﬂé eins, polynerases, and the like. No
imtation i's intended on the type of theramutein

t hal. Mhyraperteiseo theitviestiomthehare of pamt:ultahmtepic%@emiﬂlose involved

. t hree theramnut ei ns

i regulgl oo oA P Roriep GU o Pt A e Pl pyposine

kinases! §é¥nc@RRoRifin protedrikih el RaPEREENRGS pAdteintiieastd) PrRBALLS infatrix
(or prototheramutein) in the cell can be enpl oyed for

metallqucéemnsetsndmﬁaétatms, celil pyele goniepl pfqiieméﬂ@ﬁbms projeigastehos the
IRS famltf% Wbl QAPLIESE cte&%rg ?gﬁ%gc‘?‘ﬂé ¥t é@%ﬁ& AL 3hd RNA-

binding ﬂs’t@t’e@{m,l pelymeraaes] andhetlikee Nuf hmttattm ie dterdedroadhe fyps toif ¢
of the <cell, as will be defined and dlSC%?SEd

theramyfginghpt maxps vesdan thegoentioaT Attrorsyent tmeot %E@@anﬁqi@\i‘fe
. L Figure 1 shows the effect on
wown BR ! GRESHLOHR

11ty of different concentrations of
Co n$10 gy @spoiRiye hhenotyrie bhaimciémmhiat‘celm beltinkaintbribé presence of

ells (which are |L- depend s wel |
the therggyu,t_e;n A Hrgtoé;e 5151 T{hﬁ gell gan }gigygdpg)i YR th\B p‘iethod
1nclud1ﬁ€ o e%{séi?r&g gﬁ(%r}t@%rr cu}ﬁ*ﬂJe ertlé%nffle?ﬁ §phofhtich state (or other

p21OBcr T3151 drug resi st ant
modificatipanef a @é)lsiirate oﬂthest,heramutem, abd by Yypeef tragkiend chameldristic of the

ut unter as discussed in detail in
Cszmﬁﬂg%’é%gagfwcéﬁﬁeﬁ“’é%@?tgounts are shown by the solid

color bars; cell viability is showm by the



hashed bars. Note that STI-571 potently inhibits

grom h of the P210 cell line (grey bar) whereas it is
wanedsiies®e i nhibit the growmh of the T3151 cel PCriuse005/018412

(white bar) even at 10 M concentrati on. 500 nM C2

shows the |argest specificity gap within this

C‘iﬁi’ Conmpare STI-571 at 10 Mto C2
DES at ﬁggﬁ%; onﬁt he q@%ﬁ i

cell line (white bars).
[08DPY eVFiahieonshowYRO:fretit %ﬁgﬂ%irtﬁ%ﬁ Qfl‘dbﬁ?cy%?@lﬂ’e‘?éﬁt cHs&dtrations

for drug dissolution). ure 2°shows
of Conappquad(2 (612) éwrdwmﬁrmﬂ)rmeé brs¢tmt gnn@fol BaﬁBmeHm(whlch are IL-3

seen DEMTRIINS s SHBRH S B Ll [GRRASAT oo

ALV e BeAS dells bhysreRdddige p2 Ae=APS 54,4 p lﬂ&uftﬁﬁ ngdtaf! Cell counts and
mutant. Al|l other details are as per Fig. 1. [0019

viabilifs; Were ée@nﬁlﬁ@d@n\p@raummat@ée@} ¢AURkL pofiscusbed ingletail in the
e S 1P PPl LB b

hashe(hlfa‘rﬁchteahattS’iEI Smrpbt@itllyeﬁlﬁhit@ githh afltlhe P210 cell line (grey bar)
t heramut ei n-expressing cell lin Compound 3 (C3

whereagibigamable to gbit ﬂs@m\w@ offthe hal 5&@?11 ling (white bas) ereentad 40 pM

conseg 4 € BPART LRl RAREL B YT RAGE e s

Comp4e STO5He aany pM fo CZ Resoel nl\E)on tiRaMS] 51AE11 4B (wRite bdsSO
treatnents; B: %at i ve heterol ogous specifici ti gap;

Abbregaties; 9M$<t9 @mﬂt sdforided salvery woesl fos gatg dissolutipn ap D:
[ i a

[OP ?%]er o8y guis%%g%gg?%t?%? § gg(gﬁtﬁ a%d Q/la:b}lht? ?dlrfFererR concentratlons

of Congpqund I66(U6§v£(& noﬁall’@isfo@med O&Itbl]?donBNBQa/ﬂ?B QJ%ICI:;{TQEI lb@ll hafBIBa/F 3 cells
negati ve ogous, speci fi ci sli

expresaagﬁzq Rﬁéo}‘ie?“é?%%%w i§ pt:mfltaett %}??deialm %negé per Pig, 1.

iti
DTt e
effectsaff Vanclmmmdmﬁtlwmﬁhé scmdndnttm v: { m]ﬁhlr Bt on the

nut ant. ki nage ns assa .or h latio
protottE iy AD B RE BE P GRUIE GRS Br i OdR G Gl Shepts th best
exampleBStith® MIREPNGRS nde@iodkl idEnR e} £8oHRIR tﬁ&t%gﬁ‘sr zﬂq even greater effect
aut ophosphoryation reaction conditions and

on the thegimitainehireen Asrpomomﬂuwrmuemmtm@a@mews Panel A: control
tes at

DMSCP%ea%?‘Agﬁltea%T%egg é %f:rggoggys gﬁ%l &ap,-l@ eSh\gg 1% pg\%g}ée heterologous

specifiBit : T l&@ieB dsmdé hedodovs spaEBkit lﬂlgéﬁﬁ EXHRDEOLS
P X*gﬂf g Elote t hat w%eresg)g 101%’/?%@"1 71 |Vs Q%O

specifigify é‘@ﬁ |Sﬁ'@ ta?gtafph@tplwanan& W@ehm@ng@i DAB$O trieptments; B: negative
nero LD RSB PR e TR RS, py e

positivahemibherohe specifivity @pV@e&@ﬂﬂbﬂéﬁﬂ%ﬁBﬁE{'/ US2005/ 018412

§$65p nds identified, foll owed C5, C7_and 4.
[0 18 s apnautosipgaph Pﬁfépvnb@antsl’o?&@ PecaztAéwﬂd type and

T3151 nﬁ?alqgléﬁﬁ\%\% démr%%% ?§s§§/ﬁ' i%f Iﬁlﬁgﬁﬁds ﬁ?§¥%§6§ gtéﬂéxgﬁrl ?%b%g of protein

were pesiprubstei Ngﬁi@ﬂi&uBﬂEho&Blfor‘ﬂf@]rﬁlhute@ @2d4r skingardeauforhbepheryation

reactlopﬁgn(ﬁgem < thF‘h{ﬁZiH{lM %ﬁ %1) r dgafag | %Srﬁfgﬁ%ggg ﬁlggg’edgzl for 30
minute§ AEPOWRIaftet WHLhURES: ngflesr\ﬁ%%éﬁﬂ&t@& by%mg@ngﬁl gdstxp&e

present i nvention. Figure 7 Shows the
silver-geined; tdgied sowh unéptr‘@@emmamd@epqsodmms fibh. Node that whereas

10 uM STI 571 is effective against wild type P210 Ber-Abl, it is virtually ineffective against
the T3151 kinase domain, even at concentrations up to 100 pM. C2 and C6 are the best two



present invention. [0024] Figure 8 shows the chem cal
structures of representative conpounds of the present
wonventson. [ 0025] Figure 9 shows the chem cal PCT/US2005/018412
structures of representative conmpounds of the present
i nvention. [0026] Figure 10 shows the chem cal
. t 0 f Ak
compefEASHNIRS, SBINERETH 4RO b cREFFENvety o
some éxtant P01 @selbfing’apfeesioriets bxpressmgpana §S U heT3 151 eslelihe”
i nvention. [002 | 12 shows the chem cal
fefers@t@ﬁ%?&ﬂrﬁln&fpzﬂg]gﬁgé%%glti ve conpounds of the present
i entd: [ i ] am
s S B s G mpounds of he
present mventionon. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
30]..The term "hal.o" .or "hal ogep"” as ysed herein
1Ol AR O B TR % SR etchgs GhienBSata Sunds of the
present #9&dlonThe term "alkyl" as used herein contenpl ates
substituted and unsubstituted, straight and branched
(0823 n Eikwgl7 shawi dh chetracal stgudturssrpfirepresentatavecompouodsof the
f’r ef e[rred al kyl  groups include nmethyl, ethyl, propyl,
proseny WAy, butyl, isobutyl, tert-butyl, and the |ike.
[06a4i t | [apede!8yshoive eheadHeicAl k@uuRB Y RPre3githvdonypounds of the
substituted wth one or nore substituents selected
present myERLPRL 0, CN, CO2R, C(O R C(O NR2, NR2,
| i c--am . ]
10625} Pl PinglSthe ARl i srbe AR Lh R compopgyof the
presentinglentivhsubsti tuted cyclic al kyl radicals. Preferred
cycl oal kyl aroups are those with a single rin
[0636k a Frigyﬂrg 15) shews the. ek s of B etietiye compounds of the
presenPﬁﬁﬁEﬁRﬁa@pW , cyclopentyl, cyclohexyl, and the Iike.
O her cycl oal kyl groups may be selected fromC7 to G o
[062¢ly c| Figursyid tshows tre dhemicaltruauréOofMEp2e@iitiveaeapounds of the
CT/ L{SZOOS/ 018412 Cl14 tricyclic systens.
PreseniNgyPii%nal | y, the cycl oal kyl group maybe optionally
[0BRPSt 'Fi?@u@ 2Whb s RN Meicall iR nFeDsH dehré8ettSiiveofffolAds of the
fromhalo, CN, CO2R, C(OR C(ONR2,“NR2, cyclic-
presenbimivaflonNO2, and OR. [0033] The term "al kenyl " as used
el n..cont | ates. subst it ut nd _unsu 1 tuted
00755} FEORA Br 35 R MR oL R T RLY hiPupgegf the
presenfdnkedtidn. gr oups are those containing two to six carbon
"atons. Additionally, the al kenyl group may be
optionally substituted with one or nore substituents

'Fﬁ‘g )R, C(O NR2, NR2,
DETA@;?#%Eggﬁrr{I%?IB F an @ i'E@IA?] The term "al kynyl "
[0830]us Etheteme f‘ial c’Ooit ‘G gah’e ss wet dtideiruinelidenfluorine, chlorine,

.unsubst.i t ut ed,
bromine and 1odine.

[0031]  The term “alkyl” as used herein contemplates substituted and unsubstituted,
straight and branched chain alkyl radicals having from 1 to 6 carbon atoms. Preferred alkyl
groups include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, terz-butyl, and the like.
Additionally, the alkyl group may be optionally substituted with one or more substituents
selected from halo, CN, CO,R, C(O)R, C(O)NR;, NR;, cyclic-amino, NO,, and OR.

[0032] The term “‘cycloalkyl” as used herein contemplates substituted and
unsubstituted cyclic alkyl radicals. Preferred cycloalkyl groups are those with a single ring
containing 3 to 7 carbon atoms and includes cyclopropyl, cyclopentyl, cyclohexyl, and the

like. Other cycloalkyl groups may be selected from C; to Cyg bicyclic systems or from Cy to

10



strai ght and branched chain al kyne radicals. Preferred

al kynyl groups are those containing two to six carbon
wabtessisedi tional |y, the al kynyl group may bePCT/US2005/018412

optionally substituted with one or nore substituents

sel ected fromhalo, CN, CO2R, C(OR C(O)NR2 NR2,

e R iR A BB PR3 ) B SR v

one or ﬁﬁ)r@sub‘éut*aéﬁﬂs keledtbd ABmASTION COJRWO)RNC NﬁzONth | Srclic-
oup may be substituted and unsubstitute

amino,d¥@4, kyd O oup may be optional |y substitut ed on the

O@l’a'r ﬁ o, \ﬁ%ﬁq r%}: H?Eh%gf)é{sqlsg(rﬁ%% atﬁéﬁ&% & ét%glﬁ%éaa&lg IE]nsubs’tltuted

straight ir@‘&hﬁfc(ﬁ(e@):ﬁ&ﬂﬂﬁbl&ﬁé radtda@k@refeﬁé@hlﬂéﬂd)&&ﬂs are those containing
¢ O A G2 (IECHZ)XN(R')(R) “NCR) SR, .
WO to sycgt@}l Nl r(up‘lly aligeRyrerpfmmpy be optionally substituted with

one or ﬁ;&%&éﬁ%@ts é%%%é&’ ﬁ%_}lia}(( %@)G?ﬁ%@&%é)ﬁ}% N}( gyclic-

amino, NO,, ahCAR). xC( O) N(R) - (CH2) y- R, O(CH2)x

ETTE e T AR IR TR a——
strai gh@é&ﬁﬁ?rhﬁdl‘fe@ dnan %kgﬁﬁ Hi?l%a'lst wiefral alkoult 0§;5ébc§$ tHodé 8htaining

and unsubstit ut kenyl, substitute
two to sinsationiatanse dA@dlkmlb'. the wBemiyt grospl mwyde oqmgnﬂdlwt substitatgd with

one or lofg surie s SRR bt v Glab o f B SeliE

amino,Q¥0J), @all R., substituted aral kyl, substituted al kenyl,
'substituted al kynyl , substi t ut ed aryl, and

[0e3fst i Fhetten haéﬂlbvbcayelwdc qreingoRtpisessanalkyl ieurvhich has as a
SubStltL?Jl]l? ];ronmrc &%Ogrhm r@%e F%%ay%%@tﬁ%@a%su%ted

cyc -amn

The ara‘l]aﬁtgmq;:may be opticnafly salsstitited en deyaelliwith omgor rasresgbddituents
rein_ contenpl ates )éilgomat ic_and non-aronatic
f

selectefl Sy Ble by N Pcberie Yok O QLo E &
-(CH)EBIRRIES R OFOECAME (CHOMORR Y, NUOSBER,

-O(CH@@(mwﬁb@"a,t-seaNawwnc(ewgsﬂ(&){(cm)yam nes such as

D et A ik Rt Clor 8- cr v,

«(CHy)! @(U)ﬁmﬁ(@% Rmo@@ﬁa)%mm)m(ks (CﬁEPﬂ@tshlS‘stﬂﬁﬁE&ﬁﬂH?Mf?shbéhmted

ps,” al so rou s contenpl ates

alkyl, s?bﬁgu@d e gnsubetitgted -carloakiyl, su m?p@am msubmtgtutﬁda etallge,
s U O L FUBL O B SRRl R nd

unsubstlfﬁtéiﬁ@?i and 9%aFahted irdd tﬂﬁ:ﬁbﬂl’tu’&d he@Rlcoclidiigd Hdlefin the
yridi ne, pyrazine, pyridazine, Eyrl m dine, and th

substmrltie@ alkytrigabstigyted pvaleallev s spbstintsd ara] Yluaé@tlmd;ﬂélsﬁsllyl @ubstltuted
alkynyl! %@sf% ?l%tediglgl?%#si E%%I%§%§%¥%ag m%ﬁ'gqg?% b%&%@tlﬁﬂté&%ﬁﬁ Bne of
more h@loh €N, IOFg,SCAsR, C(D)Red(())l\vmemzncwhciaﬁﬁﬁd N(Dzeamd ORhe

rings is a hetero rings can be

ar
[003041" oaliheypran ° W@P@&YlRéﬁ‘g}}Ps or Wﬁrocwgtcerrrkgc 8 iged hergin or
conter@ & é}éﬁﬁh@ EI%'PQ EycRALNEHS hh nE &f LR IO HBEL atom as a
stems 1 nefude qui nol'i ne, i soqui nol 1 fe,
ring merabera ryefeaed he}:enonmhcrgoupsqme tlozatomaninghi oraixahg atems which
includegélltI ﬁeggq%g l}ego atggﬂ élgl)% H}&ﬁﬁeﬁ g}lrjgllj}&ggp{lesowgﬁ [§§g‘101:'plﬁg ino, piperidino,
pyrrollaﬁbeilﬁpﬂi@ hlkg 4t %Klél?c &THets, té%cﬁ’ R4 te%ﬁ&dr&fu%éﬂp gdtiahy r%ﬁyr‘ﬁﬂltil‘ld the

) cyc i C-am no,

like. Ar()ﬁ&ﬁ? h@é@]{/@lﬂ@rms alsCrezmned @@m@ﬁlj grla'ﬂ})s, contemplates single-ring

hetero-aromatic groups that may include from one to three heteroatoms, for example, pyrrole,

11



-(CH2) x(O A(CH2) yR, - (CH2) xN(R ) (R"), -N(R) SO2R,
-QCH2)xAON(R ) (R'), -SEN(R)(R'),
woRWHANIZMER) - (CH2) Y R, - (CH2) xN(R) - C( O - ( CH2) y PEI/US2005/018412
-(CH2)XxN(R) - (O - O (CH)y R - (CH2) X

AO-NR)-(CH)y-R, (CH2)X<?(O)N(R)-(CH2)y-R,

' ted. nd .
furan, {ySphO8 eicfont - cHloEbie Y, e A ThAoM, REBRE. neeing:
pyndazﬁlye; ppeinkdihe, afd st liltaut The RAE hHl&mabﬁtaldoLihﬁdd@sf wlysiclic hetero-
substituted and unsubstituted _ al kenyl, substituted

aromatigrfystevs BRSNS THe EHMArKings in vehighsEya 2ieag aggpmmon to two adjoining
rings (tti% ﬁﬂg S4rk b HIsEgh )‘Wﬁékem @{‘1@ fond Ty h&lﬁg &4, ﬁ&%ﬁ aryl, e.g., the other

stituted heterocyc Icrirng, erein
rings cauistyictaatleds, aly&phlkesyli atylf het@deyobssand@i kyleroaryls. Examples of

polycy«ij\liJ AN %)grgggggtrs?slttk %@cﬁﬁg?ﬁl{ntg Jtaee ?gﬁll.}g{%i]%iﬁtt%taa%glﬁgéléouqtumohne
qu1110leﬁ{eeﬁﬁ’iﬁ¥£dHn% Eén%ﬁnﬂﬁﬁ'olp%eﬁiﬂiﬁ&ht ffﬁlﬁgko%%dﬁfe BEAZEtriazole,

QOR (O N2,
and thedgkel |Acddamnaﬂy thl@hﬁtemm&cl@igro{lmﬁﬁ’}} b hﬁl%ﬂmtﬂmtlylhéd with halo,

on, oty ek fegnoif vl O ThautC R S RN ROR)

(CHz)m(U)gmﬂﬁ)ﬂw azm)gwa@f(k" seslt,v Q(GHZEC(G)MR%*)WB

ui no et c. cycllc ri'ngs may

SOzNé"e)\QE")l; H)DxNﬁB) éCHz)v@s ~(Cl2 (B}rq(&b( Ht)o#s are cormmon

e P RALR L5 ORI, (EHEEONSIEHD .

-O- (C}QM@GO)KN(IQ)S(OIQ% Resubyt@ﬂu@alaha hﬁsub@mtddadnk}emﬂbsum&rdwhd
het erocg}@l es /or heteroaryls. Additionally,

unsubsifufed gy r?apsttteteé and sesbptifuted praliyl, yubstitading N@Slehstltuted

alkenylwglgtﬁFl@%ﬁ#é@%%{ﬁ&?ﬁ@.’ gufb%@ _Se)ﬁ)(a%zl g}gﬁ&ﬁ\gﬁg d}lﬁZ and a

substitutédChi) wESHRItNGtRD hetetgcychd @) whE(ed) eGuBItitied alkyl, substituted

cycloalk%]&?%{s%%%r%ﬁéfi, ’(sépég.’(!t% a%g@_&%&;’ze)déﬁéyg&”gﬁ;s)h rfea aryl, and
substiﬁté@h@tbfé%g/@c'rgéqiﬁy EunktifRted AR S DK iR reHafd, (& (GH200,R,
R -(CH2)x (O -N(R-(CHR)y R
O KB Loty B bct 1 utod ahd unsubst
O TSl o AR SRt o S R PRI single ing
aromatﬁp@sﬁpst(%ﬁﬂaﬁ@m médybsﬂyhﬁylt Beradéla) dtyh and wb@dﬁwﬁ@@ystems

unsubst i t ut ed keny substituted and
(naphthmgmqhnmted Fhg pﬁlypycl@ apes maythewe BFRIOT WA HSIiR gl two

atoms 6 ¥hmnf¥idy B UARHRELEL ARNSDALILN] SIS SIORVL 6 e

rings iscaromaid, kyd., the uthet Hihgd e baro&blbylﬂ(ylsgcwalkamwﬁd agl, keteydcycles
12 2 11 2 P 2 18412
and/or gg’cg;p{lﬁ@}lsu t gg@gpp%/l\g{ g%oagéwggpgmag;{gés}ogg }/églbsstltuted with one or

more SE‘%FI@{@B%’% é&%grﬂ%gﬁy%g%ggy @\3 O)L%@%{N@Q’Qn@f CFJy0r €

-(CHﬂgqu@{zam, nqsﬂmpmﬂlm@, -(am&q(omecﬂsm-(i:Hz)xN(R')(R"),
e u ri er 0
NERSORe L oL E sﬁ‘éfr%@zﬁt%gz;ﬁ?hﬂ?é @@@p&dem y
-(CHZ))gﬁdgg@@ (bm}nﬂ* (@HB dt RLes)- @L@@Hm@ E@Hzt)xu@@ ALk CHz)y

titated unsubst i't ut ed cyc
'(CHz)f:@(@)N(&):I@ﬂz);t Rt f@l-(@Ha]xKS(D) -N(Bp$ECHe R dubmded and unsubstltuted

oyl iBFER G ot FEtRte GBI SR bl n e B i =
substit@e®ahd ﬁﬁ&lﬁﬁltﬁﬁéﬁbﬁ@h*ﬂ[ kubsgisd drfd%@ﬁbsﬁhﬁé&ﬂkfmyl subst1tuted and

substituted aryl and substituted heterocyc

icrin
unsubstityedrsyk and & sehstidgedindurmsnbstigstedrbeteroesi¢lis, righwhersn t gth
substlm% '_ikyl,ls:ugbstltuted cycloalkyl, substituted aralkyl, substituted alkenyl, substituted
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Cl-6al kyl, -O (Cl_6al kyl), -NH2, -NH(C1l.6al kyl) and
N(Cl_6al kyI)2 Each R and R' are independently
weebsatsd2f rom H, or substituted and unsubsti t BCEWS2005/018412
al kyl, substituted and unsubstituted cycl oal kyl,
substituted and unsubstituted aral kyl, substitut ed -and

alkyny% Eﬁly% ﬁitéc% é&&r? gmil] Q.E A rltlﬁgcg &er%g? 5\htcl ﬁn%nrg Be s1%bﬁt1tuted with one of

ocyc ¢ ring, erern

more halopEN, Ot 6O, KYD)R, S(HNR,| NRecyeliclagahd WO,, and OR.
substituted aral kyl, substituted aryl and substituted
[0tler ddgdem %wr%atomayp%@c%bsﬁ %m&laetwoamb mefepsrto b and
g hal o, CN, CF3, OH, CO2H, N2, Cl-6alkyl,
-0-(C1-6al kyl), -NH2, -NH(C1.6alkyl) and
[00KST1 - Gislck R i Zidependehilpueledted frayn Hesubsiitatedtand ehbbstituted alkyl,

subst1t¥¥‘8& i;n(i ne I A od E{f]ﬂt }ﬁgﬁq gﬂtﬂvhee @gltqnépl ttq%ic}g(f 654{1(@% ﬁuﬁi‘gmted
and un§&sﬁﬁ’féﬁear§fl%ﬁ r&%ﬁbﬂﬁﬁt‘%ﬂ QR4 AABbsEHEARR Héte'i‘&grcﬁ@ EH%}’wﬁ‘ér@in the

I ndependently selected fromO to
substityed alkyl, e@bsetmghwmﬂlkyl; msqnmwd@mlkylnmutumd guyloanddebstituted

i nhi hit f th BCR- ABI - 51 th j
heterogylt Fge Bied PPSPIIEAe] b ope opBiorg 8, T CFo ) COH, NO,
Ci¢alk e@f(@@ -alEJ 1 ONAL, | NI (Galk§h) an@LN(E,. JEBEE! BHCH RMEhR" e

12- menbered fused bicyclic rin X1l is sel ected

mdepelﬂdemﬁv relepfeirom IE. qrisubgiituted agé pegbstitufedamk, suRstitutsd and
unsubsg‘n%d cylcﬂ)%llﬂr? E&ﬁ&lﬁlﬂe@ g.ﬁd 51%8&?%%&%8%2;&%1?%*&%% % unsubstituted

eac epen rom
aryl and aGubstawtsd usd uﬁsgbslftuﬂdd hatel«)dych@ﬁﬁg aehieeath thé:\ddbeﬂitjated alkyl,

substit&c%%&%ﬂg}?»r %{gﬁéty@ﬂﬂalky]é @]@H‘u@d@%( gegspbstitated hetepggyslic ring
may be%u?gtgéz 71 f'sj? ‘{}iﬁ%é&% ?ygg(’ Q)cﬁ Ugi%kgfj\l 1(511"‘%9&?13 N

-o-(clﬁmaym) N(Ha;ll _ammg;lmyl)sm Nmuzaa(llmlﬁ? or Riatnd Rl"anyjr be mkeln together
eterocyclic.ring, |t|oa or. alterna
with the utrgen 3t Bt b n AR TG Saltolran FEh e iae gk iy
opt1onaﬁ1'yrm{ @ﬁtof ﬂdﬁe%%rtﬁérrlﬁté{‘diﬁté?ﬁs CEHé'has% ARl éarcHWaQe fn@eﬁéndently
hét eroat ons; nisOto6, each R 1 is indepéendent

selected gtoge® éw4-f rom H, al kyl, cycl oal kyl, al kenyl, al kynyl

aral kyl, aryl, and a heterocycl ic ring; each R12 and

R13 are i ndependent ly selected fromH, alkyl,

[063®| 0ah k\prefedbkemyddiment, Kptesenbindkitidn pr@*?ﬁdbs inditdtods of the

Lerggyclic ring;, or R12 and R13 maybe taken
P210Bét%6\getﬁeﬁheﬁﬁm‘ﬁeﬁlﬁ@Vmgﬂh@é@ﬁ“ﬂ@ whi ch they are attached

forma 5- to 7- nenbe rlng whi ch may optionally
contain a furthe(@‘e@
R4/

)

<!

wherein:

ring A is a 5-, 6-, or 7- membered ring or a 7- to 12-membered fused bicyclic ring;

X! is selected from N, N-R° or C-R';

X2 is selected from N, N-R° or C-R!;

the dotted lines represent optional double bonds;

each R' is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO,, OR", -(CH,),C(O)(CHy),R", -(CH2),C(ONR'H(R"),
-(CH,),C(0)O(CH,),R" -(CH,),N(RMC(O)R™, -(CH,),NRH(R"), -NR")SO,R,

13



pisOtod4 qis Oto4, R2is selected from

-CR21Q, -NR22b-, and -(C=R23)-; each R21 is
wondspesdent |y sel ected fromH, halo, -NH2, - NeerUS1003/018412

alkyl), -N(CL_3 alkyl)2, -0O(ClL_3 alkyl), OH and Cl1_3

al kyl ; each R22 is independently selected fromH and

0GR ek TR RGNS S fmeroaii @it Ronany

ﬁ@ﬁﬁt%ﬁ 1o S&l a&ﬁtﬁﬁ ﬁbfﬂ ik 85- odembered fused
o ' % ]%rbﬁp %ﬁ Oﬂan% ClSS al ky? eggihe%Z >

nnggwbllq cpstaglg|f@m @@03b9ﬁﬂqat01m,kyl cycl oal kyl, al kenyl,
kynyl, aralkyl, C2R C(OR aryl, and a

erocycl icring; R33 is selected fromO, S, N R34,
émmp%nd%dbﬁlﬁ@l&fdd%rﬁwmﬂjl MR alkGNall@hidy hlkynyl, aralkyl,
cycl oal al kenyl, al kynyl, aral kyl, aryl and a
hetf’é’V]@@‘XPh@teﬂCﬁ #fic 2 s~ sel ected from - CR4le ,

SR pd R IR A cpon ity ﬁ%ﬁ"ytf@ﬁ%ﬁ%wﬁ@gtgéﬁw&%wm

ar adlkytlyl, arﬂky] arvrmida Heetresyoliy ehic or Ri%ga;ndad mame taken

g{ ck)‘f;ggﬁ or \gl‘%éf A egoéggggwﬂl@f@%areﬁ% eﬁgjﬂ@{ g'5- ‘?o gmbered
'&ftﬁﬂﬁgﬁh'n%gdﬂﬂﬁnalmtﬁﬂ% it BeRELASInS T OM O, S,

the provisos that when R2 is
M@thwand R4 is NR42} then R3 is not NR32d-; and that
%E ﬁ and R4 are not sinultaneously sel ect ed from
3 and - (C=R43)-, respectively; R5 is selected

2is se‘iéc@é@ﬁ&n%f@hd NRIRL anﬂ4 (QMR2P05/ 115992
C'g US2005/ 018412 V is seI ected froma chemi ca

eaclpR lnmen@enélylscﬂ@@té@ fiopoth baley NHze yNEDEF toyalls Yl)al Néfﬁxyal alkyl)z,
%ﬁ&g_galk B BN el %%X,l and a heterocyclic ring; Zis

Arbon ¢ ing from1 to 4 carbon atons,
eaclﬁRaz @ﬂﬁd@ﬂﬂdlénﬂy%ﬂlbstbdtfﬂ@hﬁﬂ andltdy; atkyg, or nore of hal o,

al k cl oal k .al kenyl ., al kynyl, aral kyl, CO2R,
R23@§( q:@te %Y@)CN( %& dNPR, N(R)2, NO2, and OR, R7 is
3is seh'éc?{gi gms@lgct eq\ug "%Iﬁf-gb—ﬁn? a heterocyclic ring;
pendent é

I nde el ectéd fromH, alkyl,
each R gx@lutiysl selwail fikgth 1, é:a},ol, “NHgl -N(HEREY, N(R),, €O R} O ard C;.5

aﬁ(y; or 2;

each R group is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CO,R’,

n 1sO‘cq,|

C(O)RO, aryl, and a heterocyclic ring;
R* is selected from O, S, N-R**, and N-OR;
R* is selected from H, NO,, CN, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl and a
heterocyclic ring;
R* is selected from —CR* -, -NR*, -(C=R*)-, and -O-;
each R* is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, CO,R®, C(O)R’, aralkyl,
aryl, and a heterocyclic ring;
each R* group is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CO.R,
C(O)R, aryl, and a heterocyclic ring;
each R® is selected from O, S, N-R®, and N-OR;
with the provisos that when R?is -NR%,- and R* is -NR*~, then R® is not —NR*?;-; and that
both R* and R* are not simultaneously selected from -(C=R3 %)- and -(C=R43 )-, respectively;
R® is selected from -Y-R® and -Z-R’;
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bisOorl; cis 1 or 2; disOorl; eis 1 or 2; and

fisOorl. [0041] An inportant conponent and conceptua
woeashiisg2of the I nvention described herein i BCThER005/018412

neither the R2 nor the R3 positions of the conpounds

of this invention are nenbers of any aromatic or

t| C rln We have di scovered that
ﬂ%gﬁﬁ ﬁﬁ%? 8p¥£5iﬁ§>or the R3 positions as
R6 fé@éﬁ@fe& fin dRryl, ayaaakym alRény Ayl Q@K VG afyl,@d a heterocyclic
structure do not effectively inhibit the T315I
ttH& amut ei n, whereas the corrpounds of the invention
. 0
zil Qg#rc%rl)@a(fg af\i/élJ% ﬁ?ﬁplr trc])p - car 12&#}%5[?1&%@%%@&1%8& su'oghtuted with
ame opBioeNdf hamn iabiéyl coyeloafkyl, tkengll alkyhyie aathil, e:D(D2R°[ ccmm
referred embodigrents of the invention, ring Ais

ﬁﬁ‘ré?t & ﬁFﬁgN?If@@m% Pl ORef erred enbodi ments of

7 nﬁggf not her preferred
R Isﬁgk {éng%%ﬂeg%o 1 andh§<§r %wﬂcrh n particularly
each RPJ isehdaperdbndyiseldetoe fitosn Hf alkle cyaiwzﬂhyl; amlkyRianyg aAdiadeterocyclic

yrldlne ring or a pyrinmdine ring. In still further
referred enbodiments, Ring A is selected fromthe
alsl(§Qructures provi ded bel ow. N N F\Vi C15 WO

2005/ 115992 PCT/ US2005/ 018412 [0044] In a preferred
bisOwrbodinent, if R2 or R4 is selected to be NR22b- or
42-, respectively, then R31 is not selected from
bo, -NH2, -N(H (R, -N(R2, -OR or OH [0045] In
dlso@p‘-urther preferred enbodi nent, the present invention
provi des inhibitors of the P210BCR- ABL-T3151
eis1 orBepl nutein having the formula la (Rl)n CAt (R22)a
flSOOH\ R5 R4> (la) wherein: ring Ais a 5-, 6-, or 7-
nenbered ring or a 7- to 12-nmenbered fused bicyclic
[004119; Aﬁ(itnpcﬁtaﬁed:cﬁﬁltc&ﬂnf androohkephhiaRteachifg BT theXAvérgion described

herein }sébﬁté@gg?r té?,& gﬂra\]he &33{8[51&0%% Q Smggct)&n%g olf !chr;se mvention are

members of any aromatic or non-aromatic ring structure. We have discovered that

N
ClSlOﬁ

compounds having the R and/or the R? positions as members of any aromatic or non-
aromatic ring structure do not effectively inhibit the T315I theramutein, whereas the
compounds of the invention that lack such ring component at these position, in addition to
having other preferred chemical groups, are potent inhibitors of the T3151 theramutein.

[0042] Inpreferred embodiments of the invention, ring A is an aromatic ring.

[0043] Inpreferred embodiments of the invention, X! or X?is N. In another preferred
embodiment, both X' and X* are N. In particularly preferred embodiments of the invention
Ring A is a pyridine ring or a pyrimidine ring. In still further preferred embodiments, Ring A

is selected from the structures provided below:

\_>—‘ " \_>“
e
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each R1 is independently selected fromthe group
consisting of H, alkyl, cycloal kyl, alkenyl, alkynyl,
waneadsky$992 CN, CF3, NO2, ORE, -(CH2)pC(O (CH2) gRL1/US2005/018412
- (CH2) p&( Q) N(R12) (R13),
-(CH2) p(OQ Q(CH2) gRI 1, (CH2)|ON(R11)C(O)R11

[OO%%M%%%%% zgllm'éi(l ar y O%%hés Selﬁcggetr ocy Wg (-r%l} ﬁ%IR -

respectweby aggir’t onmlt kelected fratt IeAle1aNE e NE) Rl NI.R Y5,608R", @8 OH.
acent ring atons, forma 5- or 6-inerabered fgsed

[094 9 mmfﬂ@e Rreferied qpbpdimenty the mreseRl BYEBIOR Proyides ighibitors of
the P2 1DRCHAERIYISI B E ﬁ%‘dﬁ% Y sehfgied fromH alkyl,
ny

cycl oal kyl, yny aral kyl, aryl, and a
heterocycllc ring; ' R12 and R13 are

I ndependent |y sel%gge 4r ﬁ1H al kyl , cycl oal kyl,

al kenyl, al kynyl, Namﬁm, and a heterocycllc

ring; or R12 and R13 may be|.taken together with the
nitrogen to which they are ,gaﬁsned forma 5- to 7-
menbered ring which may optional |l yIgontain a further
heteroatom p is 0 to 4; gisOtod4; each R22 is
Wherellilndependently sel ect ed fromHand C1_3 alkyl; R3is

cped.fr ch

ring A 1‘6)(39865}r |Iglgiléﬂé ct e romaglﬁwef%%dl\ﬂ{]}—éeﬁ%ﬁﬁ)ll—b (E%

1sseléd(tc’R)ﬂom-N>RRm ;C1_3 alkyl; each R32 group is
ed fromH “cycl oal kyI , al kenyl, al kynyl,

X is S"j?%?%mm PR Orl@% 2005/ 115992 PCT/ US2005/ 018412
the dotféﬁ@n@s réiBEééEnt o%aneﬁ d'BﬁBl%erd%bIé?'RéC ring, R33 is selected

fromO 4 is selected fromH,
each R’l\mnd@mdeaﬂyyelpctc@ fioomthk\grqupedokeistjng ofaH kajkyl) qycaraéityﬂyalkenyl

B SR RS BTk LRTR ™
-(clg%mgwo@ﬁsz R WHEWMG(@;RR‘: trrgrlig)é@déil(?giz';j)ngﬁt&msow

-OGE) |)s-S;QaNé]&[ &Bl?)rl@a%o Hrylapid a heterpeydis mgg and additionally
1.k | k
o By g P gy R s

nnMwh%dtaMs%thbBHe&@ommw sos that when R4 is -NwW2
then R3 is not NR32d-; and that both R3 and R4 are
nis 0ta6t si mul t aneous! y sel ected from - (C=R33)- and

S| SRS IR S Sl s i,
aryl, and a heterocyclic ring; ’
each R'? and R" are independently selected from H, alkyl, cycloalkyl alkenyl,
alkynyl, aralkyl, aryl, and a heterocyclic ring; or R'? and R"® may be taken
together with the nitrogen to which they are attached form a 5- to 7- membered
ring which may optionally contain a further heteroatom;
pisOto4;
qis 0 to 4;
each R?? is independently selected from H and Cy.3 alkyl;
R is selected from —CR* -, -NR*;-, and -(C=R*)-;
each R*! group is selected from H, halo, -NH,, NH)(R®), -NRY,, -O-R®, OH and Cy.3
alkyl;
each R*? group is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CO.R’,
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R6 is selected from al kyl, cycloal kyl, al kenyl,
al kynyl, aral kyl, aryl, and a heterocyclic ring; Zis
wa 2msansoar bon chain having from1 to 4 car bonrParmse0s5/018412
and optionally substituted with one or nore of halo,
al kyl , cycloalkyl al kenyl , al kynyl, aral kyl, CO2R,

&@1{& il( é e}]er L .CF3, N(R)2, N02 and CR R7 is
p &5 @the b9 §P§’| and a heterocyclic ring;
R”emcfécmomm}j@wn@ngﬂwm‘ect ed fromH, alkyl,

3cycloalkl, aralkl | and_a_heterocyclic ring;
R*jigsefectnd fpom Hy N, @I\b ralky cyeloglkyl, gikenyl, atkiysploarplkyl, @rylﬁnd a
. fisOorl. [0046] In a further preferred
%&gﬁﬁﬁﬁé ‘the present invention provides inhibitors

R'is sed;a‘ctedtfﬁﬁnIQZIRdBCE{*JR X8Rt Iaedacm;t ei n havi ng the
formula I b 17 WO 2005/ PCT/ US2005/ 018412 aA
eacle R )1ﬁ Sﬁlecte@zﬁrz))thsalkﬂch?iv IRy, alleny-alkyrpl O z&m@(@lﬂm aralkyl,
?ychcgm or 7- menbered ring or a 7- to
ere use %lcycllc ring; Xl is selected from

eac]{t\IR %\graup rsdﬁisdaﬂed 6 i akksl, :egtlefilkﬂ a{hegyl g%w{)irarglk&l cozr1]z
i nes esent optional doubl e bonds; eac

Q&Igp ﬁ:}lﬁﬁrf’ﬁbpg‘é%&t ed fromthe group consisting

eacﬁ’k ﬂs s@llelf%h froﬁi’@l Qaiwﬂpl andBNkeRY!, al kynyl, aral kyl,

O (CH2
with the p@e@p} @(aD)VNQ )s(-F]&R e th) PRy 1s)r$ot —N)Rg’fj,} and that both R® and R* are

sk BEAGPEL SR S8R )

5 is seldotRINCAR 2Y (IR, -ztwl. o, aryl, and a heterocyclic ring,

and additionally or alter n@twel y, two R groups on
Yl%%ﬁl%tf@nﬁmmlar?@eﬁl@@h’ﬁo or 6-menmbered fused

61y sE&% tgq“fr%ﬁlseﬁg J(;éaél’é {1}8153&, lgx?@?tafaﬁﬁ’% %‘ﬁ; élPE 'a%g{eﬁ?c?cychc

eiwg] oal kyl, al kenyl al kynyl aral kyl ,

Z. is a hydrocarbon chain having from 1 to 4 carbon atoms, and optionally substituted with
one or more of halo, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CO,R’, C(O)R®,
C(O)N(R®),, CN, CF3, N(R%),, NO,, and OR’;

R’ is H or is selected from aryl and a heterocyclic ring;

each R® is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic
ring;

aislor2;

bisOorl;

cis1or2;

disOorl;

eis 1 or2; and

fisOorl.

[0046] In a further preferred embodiment, the present invention provides inhibitors of

the P210BCR-ABL TS iy o amutein having the formula Iy,
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aryl, and a heterocyclic ring; each Rl12 and R13 are

i ndependently selected fromH, alkyl, cycloal kyl,
wabb®nysse2 al kynyl, aral kyl, aryl, and a het er eCyaiSems/018412

ring; or R12 and R13 may be taken together with the

nitrogen to which they are attached forma 5- to 7-

menbered ring which may optionally contain a further
het er oat om pi s o4 04; each R22 is

i ndependent |y sel é%t)”eié\?w Hremd Cl_3 al kyl; each R32
group is selected fromHK  aNk yI cycl oal kyl , al kenyl,
al kynyl, aral kyl, CO2R, éﬁl /Raryl and a
heterocyclic ring; R4 i &% Ie%ted i h?m-CR41e-,

-(C=R4)-, and -0-; each R41 is selected fromH, alKkyl,
wheremycl oal kyI al kenyl al kynyl, Q2R C(OR, aral kyl,

and a he yclic r|n selected
nngAfsrao‘-?ﬁ 67, 05 ORDEISH dinE TR T- 1R D e et WP Sk
1ig séi&%dEmB?N N-k® 1S@IIgct ed froma chem cal bond, 0, NR,
I's seletted ?rom al kyl, cycloal kyl, al kenyl
2 is selbdte;mﬁbm NrNI—lk%rC—eRyl and a het er ocycl ic 18 WO

5/ 115992 P 2 ring; Zis a
thed(’t%gglrn%%?%edﬁn cor%gf’ﬁj%ﬁgb‘g% of %m 1 to 4 carbon atoms, and
each Rbﬁtlh&@eﬁdeylﬂ? @El%&t'e& %ﬁ;ﬂth\en &B@ls@ﬁg @mealpﬁ &wl(sam 1, alkenyl,

cloal kyl, “al ke | kyl
alkym) L Ko N0, meﬂzup(éx% R AR ORI DRY),

LB AR R SRR i Ssom

-OCONERIZHR), SBNER )Rty halangylaates Bét@lfbké?élidinngf, afd) additlonally
is 1 or 2; bsorl cis | or 2;

or gfermativelygtwos Rsgionps on pdiaeent nn& a&@'rleffem ad- @ﬁé@@#mlm%ﬁlsed
rlngcvl‘tﬁcﬁ%ogﬁﬁﬁ%drﬂﬁ t%)E»q'x e??a[t R4 of formula I are

ecte Ive ow’ng chem cal groups:
nis 0te B R22) - N=C( R4) -N(R22) -N(R32)-C(=0
each R!! is independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
aryl, and a heterocyclic ring;
each R'? and R" are independently selected from H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, aryl, and a heterocyclic ring; or R** and R'? may be taken
together with the nitrogen to which they are attached form a 5- to 7- membered
ring which may optionally contain a further heteroatom;
pis0to4;
qis O to 4;
each R* is independently selected from H and C;.3 alkyl;
each R** group is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CO.R’,
C(O)R’, aryl, and a heterocyclic ring;
R* is selected from —CR*,-, (C=R*)-, and -O-;
each R* is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, CO,R’, C(O)R?, aralkyl,
aryl, and a heterocyclic ring;
each R® is selected from O,S, N-RO, and N-OR?;
R’ is selected from -Y-R® and -Z-R”;
Y is selected from a chemical bond, O, N-R’,
R® is selected from alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic
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- N(R22) - N(R32) - C( R41) (R41) -
-N(R22) - C(R31) (R31) - C( R41) (R41) -
woRjiR22399¢( R31) (R31)-C(=0O) -N N-C(R41) (R4) - PCT/US2005/018412
- (R21) =C=C( R41) - - C(R21)=C(R31)-C(=0
-C(R21) =C(R31) - C(R41) (R41) - C(R2) (R21) - C( R31) =C( R41) -
- G(R21) (R2) - C(R3) (R31) - (=0 -
-‘%grzzl) (R21) - C(R3') (R31) - C(R41) (R41)
Zis %%bkgg’&i&haﬁi( R32)g ggm()) to 4 carbon atoms, and optionally substituted with
og(e RQ%Z)(OI@% H A:%(yem L, ahzen.’zb plkypdopaliphG9aR’, COR,

%ﬁ?g@& 7%@%@%%@1@ =0) - C(R41) (W _ 19 WO

R’ isGl B2 i) seR2 )1 fof= @y}t MdRE BdteroeNliAR)g; C( =NR34) - N( R42)

cach R Pd{}%’eflé‘?ﬁi’éfeleé@é Bhi Badkie ieAIsh, %@ﬁéﬂ%ﬁfﬁé@%e ?e?&'ychc

ng,N(R22) N(R32) - (=0 - -N(R22)-C(R3) (R3) - C(R4) (R4) -
-N(R22) - C(R31) (R31) - (=0 - (R21) (R2)-C(=0) - (R4) (R4) -
aislor@ R2) (R2)-C(=0) - N(R42) - -N(R22) - C(=NR34) - N( R42)
meo%)q N(R32)-N(R42). [0048] In further preferred
&rthodi ment, R6 or R7 is an aryl group, which may be
cislogptionally substituted. Particularly preferred aryl
groups include substituted or unsubstituted phenyl
dlSOQﬁﬂd pyridyl. In additional or alternative enbodi nents,
61510&5 preferred that the substituents R21 and R22 are
ndependently sel ected from groups which have snal
fisOosleric bulk and are preferably selected fromH and
CH3, and nore preferably are H [0049] In a further
preferred enbodi nent, the present invention provides

[0 Dith Y Fel2€d embodiments of the invention, R?, R® and R* of formula I are
selected to give the following chemical groups:
NR*)-N=CR*")-
NER®P-NR*)-C(=0)-
-N(RZZ)-N(R32)-C(R41)(R41)—
-N(Rzz)—C(R31)(R31)-C(R41)(R41)-
NR*®)-CR*)(R*)-C(=0)-
N=N-CR"M)R*™")-
-CRM=C=CR™-
-CR*MMH=CR*)-C(=0)-
-C(R21)=C(R31)-C(R41)(R41)-
—C(RZI)(RZI)—C(R31)=C(R41)-
-CRMR*N-CR*HR-C(=0)-
-C(RZI)(R21)-C(R31)(R31)-C(R41)(R41)—
-CR*M)R™)-NR?)-C(=0)-
-C(R2l)(RZ1)—N(R32)—C(R41)(R41)-
NR™)-C(=0)-CR*")R")-
N(R*)-C(=0)-NR™)-
“N(R*)-C(=0)-O-
-CRMR™)-C(=0)-CR™HR*-
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the P210BCR- ABL- T3151 theramutein having the fornul a

Il (R)~aANH N RO R8 (Il) whereinring Ais a
wW6-2005645999r 7- nmenbered ring or a 7- to 12- menkerais2005/018412

fused bicyclic ring; Xl is selected fromN, N-R or

CRl; X2 is selected fromN, NRor CGCR; the dotted

lines represent opL]G b n each Rl is
i ndependent |y sel eé&l%g?#ﬂg&% (IR%N@? Sp consi sting of H,
al kyl, cycl oal kyl ,_&R@J@(J:Nw”glm L, aral kyl, CN,

CF3, N2, ORI, (?)Rgz
(CHZ)pC(O)N(R12)(F€QI):0)—

Paﬂlc“h&&ﬂﬁ%fg‘%%%‘tc%) O“PW%#%);%%E }AC% 0) N(R12) (R13),

- S2N(R12) (R13), hal QN(H%Z)LN,_(QRﬂRa heterocyclic ring,
and additionally or alternative two RL groups on
adj acent ring at oms-N@& h¥EE)-&FB-: nember ed fused 20

WO 2005/ 115992 5(01 41 whi ch cont ai ns
fromO to 3 het eﬁgﬁﬁgn%ﬁgﬁ ?1(% 3% X%mjaeach R11 is

| Inﬁlepelndenlt Iky slel eN(lezla)lﬁC(Rﬁlr)(ﬁl)-[ﬂl(k@b cy(r:]l :Jal kyl ;

al keny al kyny ar,a ngl a heterocyclic
ring; each R12 abdRRIB grféf I(ﬁtésélﬁ@eﬁ'ly sel ected from
H, al kyl, cycl oal k@ 21)?1{14?@#_@) R{nyl ar al kyl ,

aryl, and a heterocycl 2 and R13 rmybe
NRH
taken together V\HN( €C(FF Zb@é(rR f)o whi ch they are

attached forma 5- do. ring which ma
optionally contain 8&@#@@%@%& o?n pis,O %/o 4;
[o@s§ Mﬁlrtlﬁ%?fe?eﬁ;&i &%&ﬁnéﬂtom Inhﬁ Qragtapylc%&ﬁd waﬂn@i be

i s sel ected rom H, Cl oal Ky
optlonaé]bflsybgtituted;oEww@](a@y Brefgnr@d aqyf/grogp%/mcluég gubg;ututed or unsubstituted

het er ocyc sel cted fr
pheny! 454 RpS60 b S o Wb e Rlet S amersfeil e
substlmeﬁtssle?il eﬁa [:G3 aire ditlepbidehtly sotedtedtrbinl gro@pdseinizh hawad seyatlsteric bulk
ar al and_a heterocyclic rlnlg{%z Is a
r

and aretpyeife @ébfwtm 1 Hhawd qHsfandmmore peefarablyrae bl at ons, and
O@sz&' O'Tﬁll lfé(litﬁélltﬁaéfkrtrw ?ﬂbé{ﬂl Bt ﬁ‘{}&) Qﬁrenm(fg?t%tﬁ ﬂ?@!fég%s&nhibitors of

the P2108EY L T3 51 theramutem having the formula It

A X2
(R%{\:
3
X‘r)\ NH

1)

wherein

ring A is a 5-, 6-, or 7- membered ring or a 7- to 12-membered fused bicyclic ring;

X! is selected from N, N-R° or C-R;

X2 is selected from N, N-R° or C-R!;

the dotted lines represent optional double bonds;

each R' is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CFs, NO,, OR", -(CH,),C(O)(CH2),R", -(CH,),C(O)NR*)(R"),
-(CH,),C(0)O(CHy), R -(CH2),NR™MC(O)RY, -(CH,),NR*(R"), NR'")SO,R",
-OC(O)NR?)(R™), -SO,N(R?)(R™), halo, aryl, and a heterocyclic ring, and additionally

or alternatively, two R! groups on adjacent ring atoms form a 5- or 6-membered fused
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C(ONRZ2, CN, CF3, N(R 2, N2, and OR;, R7 is Hor is
sel ected fromaryl and a heterocyclic ring; and each R
woosndegpendent |y sel ected fromH, al kyl, cycl earhgkeos/018412
aral kyl, aryl and a heterocyclic ring. [0050] In a
further preferred enbodi nent, the present invention
. propvjdes inhibitors,of he . P210BCR- ABL T3151
ring Yy c6Raid Bok 0 g"g%ﬁ%@&"%l allaz (R) AXX' N
nis0td®0 X3_ R8 (Ila) whereinring Ais a 5-, 6-, or 7-
menbered rin a 7- to 12-nmepbered fused bicyclic

2d, g, or t
etk isdndenendentlycselegted fenm K, algyR cyploaikpy alkenyinglkynyl, aralkyl,
2005/11 Lfg%%? /018412 X2 is selected from N,
N—ﬁég?%%?%§§g§§g 0 Egd i nes represent optional
dadhin 8 ahé RdSdre rteperRlenils séladepronidiy dlyylseyobeiled, flkaryl,
h -
g B e Vbt b i R T
- ( 52 o Dol EREA)6RE 35+ to 7- membered
@&g%ﬂ%@% RI1 cﬁﬁ)“(h %f%%‘% 51(:(;5) byt 0 17 Thembere
( CH2) g Which 2)ayRipBipnallyN(dRiAi) sdaftiet hetera@@in®) N( R12) (R13) ,
-9 N(éRlZ)(RlS), hal o, aryl, and a heterocyclic ring,
0% tional Iy or alternatively, two RL groups on
gdieeent ring atoms forma 5- or 6-menbered fused
ring which contains fromO to 3 heteroatons; nisOto6,

R® is sedentddl fivum thesgriowel egrsitiogtof i sskactedtiesan H; etk cyelorlayl, alkenyl,

cyel oal ky kenyl . _al.kynyl ral kyl, _aryl, and a
alkﬂé'ﬁ’e?@%éfch%ﬁirof ?f&?f(y%z%’ﬁl’ Ma%eﬁ%oéﬂ%g}n i ndependent |y
R’ is s@h@rt&d -Yrmand,-zakky! , cycl oal kyl, al kenyl, al kynyl,

.aralkyl , aryl, and a heterogyclic ring; or Rl2 and R13
Y isregjedind fremarchemisgbbond: QuN-R t he nitrogen to which they

6 Al 0 - r ri i -
R BRERUARIEPLIAuRY, ey, FEIRELE b0 0 At
@ingPt 04; R8 is selected fromthe group consisting of

is selected fromH, alkyl, cycloalkyl, glkenyl . .
Zisa hyderocarbon cha{n having omyl to 4 (Yarbon atoﬁgs, ang opt%oXalIy substituted with

one or more of halo, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CO,R’, C(O)R’,
C(ON(RY),, CN, CFs, N(R®),, NO,, and OR’; |
R’ is H or is selected from aryl and a heterocyclic ring; and
each R is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic
ring.
[0050] In a further preferred embodiment, the present invention provides inhibitors of

the P210BR-ABL L o amutein having the formula II,

A X2
(R”n{l
X¥ II\IH AN

| (Rso)n
x X3/

R8

(1la)
wherein
ring A is a 5-, 6-, or 7- membered ring or a 7- to 12-membered fused bicyclic ring;

X! is selected from N, N-R® or C-R!;
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al kynYl> CO2R, C(O RO aral kyl, aryl, and a

heterocyclic ring; X3 is N, CHor CR50; each R50 is
wondspesdent |y sel ected fromthe group consi st Pagust00s/018412

al kyl, cycloal kyl, al kenyl, alkynyl, aral kyl, CN,

CF3, NO2, OR51, -(CH2),C(O (CH2)SR51,

X% is se}%c%%%@'&% g%%%é’g(é%gg) ! (CH2), N(R51) C( O) R51,

the dotte(é gias) reti(zdga&)og%ﬁal double 55)1&@2 RSé hoq O N( R|52) (R53),
N( R5 R5 , n ter r

each Ry %ramﬁl Mé?lPiﬁed gpmath? &W@tq%v@p@ng &ﬁ, A, o @1@8'@1 Giikenyl,

t n 12 13

alkﬁﬂ‘l L3R ER, N, c%%?al.@ﬁé R o GO R L(%‘é* EEANRORD),

<CH@)p@@mmznm H(CHRRNIR " S(@)RE] KEH,) MRENR"), M(R%sozR“

OGN B s RPLERR it i = betebve o ardititionalty

or a?deﬁﬁﬁ%ly, @Jokﬂhg%upRs S &jkoeht riRE Yomsa8en @ shet @-ﬁﬂéiﬂlﬁslrécpfused

ring; 53 may be taken together with the
nnmwhmhgentatmﬁm@mﬁhetﬁrtmt@nattached forma 5- to 7-
. Otngrrbered ring which nmay optionally contain a fur.\t her
ISV 8t eroatom r is 0 to 4; s is O to 4; 22 WO

2605k 1158918 &@Iﬁtgs?e@&%d%&ﬁ}? allfgl) @cﬂ)aﬂ@l AlkeAHy a&@rﬁﬂ Ralkyl,

IS i ndependent ly selected fromH, alkyl, cycloalk
ar adrilyland a hglerashelicaringt er ocyclic ring. [0051] In a

YRR 5 SRR Ty B SR by i,
t hedlryatl eiralkhiguiyigintdhehet@oopelia ringd oRRY 1RG0 maybetaldn
wherein: R14 is qsf&lqected fromH

an;jtoset%esmt% ﬂseév@gge@&owlé?h ’}hﬁlé aggr iaph §1T1|§‘t5i rﬁmemgered
l,
oot Al R ey Sl R per bl 2 1T

)éﬁsOSoH\t CH or C-R60; each R60 is independently
sel ect ﬁd fromthe group consisting of alkyl,

gy&P&dfkyl , al kenyl ,
R® is selected from the group consisting of is selected from H, alkyl, cycloalkyl, alkenyl,

alkynyl, CO,R®, C(O)R?, aralkyl, aryl, and a heterocyclic ring;
X’ is N, CH or C-R*;
each R is independently selected from the group consisting of alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO,, OR®!, -(CHy),C(0)(CH,);R’", -(CH,),C(O)N(R*)(R>),
-(CHy),C(0)O(CH,):R ™ -(CH),N(R*H)C(O)R™, (CHp) NR**)(RP), -N(R )SO,R,
-OC(O)N(R*)(R™), -SO,N(R**)(R>®), halo, aryl, and a hieterocyclic ring, and additionally
or alternatively, two R* groups on adjacent ring atoms form a 5- or 6-membered fused
ring which contains from 0 to 3 heteroatoms;
R is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a
heterocyclic ring;
>2 and R are independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl,
aralkyl, aryl, and a heterocyclic ring; or R** and R* may be taken together with
the nitrogen to which they are attached form a 5- to 7- membered ring which may
optionally contain a further heteroatom;
ris 0 to 4,
s1s 0 to 4;
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al kynyl, aral kyl, CN, CF3, NO2, OR halo, aryl, and a
heterocyclic ring; R61 is selected fromaryl and a

woet@riesyel ic ring; Qis selected froma chem eai/usemndo018412
or a group having the fornula -0-, -(CH2)i -,

-(CH2)i (O (CHR2)i-, - (CH2)i-N(R62)- (COH2) 1-,
isOté%%;!qo)'N(%z)'(w)j" (OR) i (O CR)j-,
" | N(R62) C(O)- (OH2) -, - (OH2) i OG( O N(R62) - (OH2) j -,

each R GIE‘ ﬁldepéﬁ'd@@@%éle&é@r%% Zlkeyil @éldaticyl, %@kxls a@@ @4 Béterocyclic

fromaryl, and a heterocycllc ring; eac
ring ndependently sel ected fromH, alkyl, cycloalkyl,
aral kyl, aryl and a heterocyclic ring; hisOto4; i is
O to 4; and jisOto4. [0052] In preferred enbodi nents

cowppaftther pleférhal draomithent) thb prd36it ihGensioh @edvadks ifiliibitdrs of
and . 23 WD 2005/ 115992 PCT/ US2005/ 018412

thePZlP d‘ﬁ?g‘@&m\uylnémwwh@@r@ﬂ lale formula Il, Il,, or

I1b includes the followi ng structures: Br F- 7NF I

IN/ | Fl~N \ N-N r~ N\ N ~NN.NJN H

JNNHOHO,-,3 HQIBr | Br FFVRMF\NNNLNOG NN
NNH C o) OHB B Fril~ N
[ FN1T' NN\ b G NN N HOH Br Br F
| FCE'j-, N/ O ,N\ |

wherein:

R is selected from H and F;

R8 is selected from the group consisting of is selected from H, alkyl, cycloalkyl, alkenyl,
alkynyl, CO,R’, C(O)R’, aralkyl, aryl, and a heterocyclic ring;

X*is N, CH or C-R®;

each R® is independently selected from the group consisting of alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO,, ORO, halo, aryl, and a heterocyclic ring;

R® is selected from aryl and a heterocyclic ring;

Q is selected from a chemical bond or a group having the formula -O-, -(CHz);-,

~(CH,),C(O)(CH)y-, (CHy)-N(R*)-(CHy)-, -(CH2),C(O)-N(R*)-(CHz),

~(CH,),C(0)O(CHy);-, ~(CHo)NRP)C(0)-(CH,)j-, ~(CH2),0C(O)N(R*)-(CHy);-, and

-O~(CHy)~C(O)N(R®)-(CH,)-;

R% is selected from aryl, and a heterocyclic ring;

each R® is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic
ring;

hisOto4;

iis 0to 4; and

jis 0to 4.

[0052] Inpreferred embodiments of compounds of the formula I, R% is selected
from halo, CF3, and OH.
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JNNNC NNHHNJHOHAOH Br .N\ I NNN\ I (/
NNNN NHC HHOHAOH Br Br Br "NN INBr JI| N
WO 2605/MMEM2NNN N NH NC N HHOH OHd OH Br OHPOHUS2005/018412
N\ C NNNN
2 F 1\

“Y-,-,--N/ " Nl Nn-N N N N NN N-N,N\
H OH H OH 24 WD 2005/ 115992 PCT/ US2005/ 01841 N
‘NFF NNN,NIreN HNNNNJ'NNH OCH3 o H

[0853¢H3 ElefplaidcomGoudds 6F tHarforrila H, H; oNIT, irfeludes theNollbwing

JNNNNNNVVNY I O O HCH3 HCH3 F F CH3
structures:

Br

e ™Y lﬂx ﬁ
QJI\AN/)\N,NVQ OJ\AN/)\”,NV(N] N

Br
Br

Y Yy T,

e~ -
N7 N ’NVQ\CI N N/)\N’N\ (NN N O cl
5 c(\) N I o

OH

Br Br

Fn NGZEN
(\NJI\AN//]\N’N\ O cl Qr;(im""v@\ol

T T
PPN ] Ol Nig m’N\ cl
OH OH
Br
P! Co 0 OO L
~ Ny = N~
N7 NS cl N"TN N©ON N
H OH OH
Br
Br\(§N
| T
\(\)\ Ny N/)\N/N\ /k Nx
H
OH
Br OH QH
~
N o N-\? ﬁfN\ NN >N
OH OH
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NHN rNNHCH3 0 QO N~ NNNNJNHOQ

N/ I ~~%.N \ NNNNCH3 ~NNNo HO F
wo 20054AME92N. / NNN;NHN NHI ~J 1 N O]jPrtriusz09018412
v I 0 F:CENTINI NJ'NH CCNNNHQ N Q |
NI \ CH O\ Of/ G C 25 W 2005/ 115992

l:PCT US2005/ 018412 F F1 ~N ~N N NH N' N 'NHoj N N
BT

-

OQ CHN K\N é (\N l

BF FrN
F N //I\ N
fN | (\N NN
o

CH
Cl 3

CH,

e F I\/N R CH,

o F
T
E P /
‘/\N N~ NH X
Odr‘) O ~ ﬁj
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Il - N\ OH H
N-1 / pi\ CN~-
w@2005pd592 ~N N NH
N NN-N~ O OH

N~NN Q3 H OH 3N NH
:XNNH :C N ~C F

Z T

018412

Cl F
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FNT NNNF--(~~ H\ JL/: JHpl

| HFEFE~~C FF C Br O26 W 2005/ 11599
WOCeTsHS2005/ 018412 -N N_ F-\ // H N F \\
\'1 / FHOF NHOFC F C FoONNF-- N~ N
FA\N/-Fi \ Br _Br \W\~NHONHp 7 NC NCO
FFF F-NNN O F-NNN_. C NCHN N-H N HO -
HO C CH3 Cl CH3 0 OF Br 08 cuNF

- {kyz H ' N~ C - F">\ N/>—H*ry|;N‘ ~éi®\l\;

O

FF F
FF
—N N— cl — N=—
/ cl
F N F
D i naty
N HO N HO
{7 > Cl CH, Cl CH,
° o)
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QQ HOHCH3 FCl Br CH3 CBr OC ~-N NN~O0O HO N
~N OHONNNOC QO HOHC Br F~/-NN NF-TIII
WO2005N1599Br F N H Br ~N\NOANH HO - C HO - HPCI/US2008/018412
cobcd G N\ HO CH30-/ 1/ cH3C FI ~NBr FFN
Br rO NIVHI \ O NN N NH/ NJ Q N/ C N/NL\
oHd d OH Br NyN N C OH NNH cl g rN N~-NH O OH
H-\ ( QO N~\ NO L/ pBr r 27 WO 2005/115992
PCT/US2005/081©E NC i O0NHOH F" & Br F
~N .

OH

OH

N=—

FrN
=
N

OH

fx

~of
O

(0]

ok

NH
N
X cl

o
I\
zE N\F



I ~NHON NSNHO QO N~ C A4 I / C OH OH Br Br
FFi/ NOOcl O JIJNN-,-NHHOHJINNNHOH QO
woOkods/1hs9@e O N | / C OH OH Br F ~ -NN F - - NPCRUSRGES5/018412
\ N\ C N- IJNNNHHOANNS-- OHINI / G 0 AHF
FF -NN./ N F- - N- HFN NNN Nr HNF/HN
N>NN NH~HCC FDFF/ FFF.NN F\ N-HN
NNNF~N-HN~ O FOFFFFF

= N=—
Fﬁ}ﬁ A F{TH’N‘WC\}H )
(} NH— N ’ N/
o HC \@/CI {; _> Ch,

F F CH,

Tl ot N d

N N/ N,N\ N\©/k': P> _Na N
o T Q "N \/\[Or _

[0054]  In a further preferred embodiment, the present invention provides inhibitors

of the P210BR-ABL B ) o ramutein having the formula III

A X
(R1)n{\J\
XZNNH

(I11)

wherein

ring A is a 5-, 6-, or 7- membered ring or a 7- to 12-membered fused bicyclic ring;
X! is selected from N, N-R° or C-R?;
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NN NN FHN FNHN NOOCH/ \ FFF3NN FN
C F/>NNO NHNHCH3 O NH\ CH3 28 28 W
waQ0B/11496992 PCT/ US2005/ 018412 N N F--N H N PCt/oSkoosAlis412
H ~NHM oHCOC oCHBF F/ oNIi FI NI NF H
F~-NN- NNFNFHI i NNNNOH o0o") FFOCO OF

X2 is sdlected rDMNNRLRO H L NN CHa N=1 ONNINN O

the dotted lines represent optional double bonds;

each R! is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO,, OR", -(CH,),C(O)(CH,),R", ~(CH,),C(ONRH)R'),
-(CH),C(0)O(CHz),R" ,-(CH,),N(R')C(O)RY, -(CH,),N(R 2R "), -NR")SO.RY,
-OC(O)NRP)R™), -SON(R?)(R ™), halo, aryl, and a heterocyclic ring, and additionally
or alternatively, two R! groups on adjacent ring atoms form a 5- or 6-membered fused
ring which contains from 0 to 3 heteroatoms;

nis0to 6, /

each R'! is independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
aryl, and a heterocyclic ring;

each R' and R are independently selected from H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, aryl, and a heterocyclic ring; or R'* and R" may be taken
together with the nitrogen to which they are attached form a 5- to 7- membered
ring which may optionally contain a further heteroatom;

pisOto4;

qis 0 to 4;

R is selected from “Y'-RE.

Y' is selected from a chemical bond, O, NR’-, and a hydrocarbon chain having from 1 to 4
carbon atoms, and optionally substituted with one or more of halo, alkyl,’ cycloalkyl,
alkenyl, alkynyl, aralkyl, CO,R’, C(O)R®, C(O)N(R®),, CN, CF3, N(R®),, NO,, and OR,

R is selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
CFj3, aryl, and a heterocyclic ring; and

each R® is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic
ring.

[0055] In a further preferred embodiment, the present invention provides inhibitors of

the P210BRABL 1N o ramutein having the formula 111,

A X
(R, )ﬂ\\
X% rlle X
H

| (RE0),
o

(I1L,)

wherein:
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CLFNH~NC F.N~1T 1T NNNNINONHNOHDO

F~~~ N F CHNJ~-NJN.N~ NF F CNNP | [0054] In a further
wonefsansme enbodi ment, the present invention pPOYIUSE®S/018412

i nhi bitors of the P210BCR- ABI T3151 t heranutei n havi ng

the formula 111 1 (RL)" A X X~ NHHYRLO | (II1I)

ring A WELEENoF V%eébb%d?aug o o to O rbmHURIPRLEH AR Rl 8

nber e bi cyclic ring;
X! is seﬂecmesﬂ ﬁ<me\NRNeR @(R-R 29 WD 2005/ 115992

PCT/ US200 is selected fromN, NR or CGRI,

X* is sqlgfle ?Ifleg/ﬁll% é%zesent opti onal doubl e bonds; each

the dot@@lh‘n@s fe?%@ﬁ%ﬁ@hﬁ%oﬁ@ie%h@éj fromthe group consisting
, cycloal kyl, alkenyl, alkynyl, aralkyl,

each R’CN 1nd:e|psl;1demcb2 selemted fron{ (ei2yqyO(cONgiSHy oft 1alkyl, cycloalkyl, alkenyl,
s SHRBUEA e e oo
-(CHHROR @fz Nma@@mﬁz pmwmms@m“
Bl ar a eteroc clic rin
OGN é)( e zgﬂ(Roa(Ra )t blpvarylvendja hetgroopalioging pad alitionally
or ARG 08, PEEMEof RURCS: e YonB ARTRRE B4
nn@ﬂﬁﬁh%ﬂtaﬁ& fraidependenidatoragl ected fromH, al kyl,

cycl oal kyl, al kenyl, al kynyl, aralkyl, aryl, and a
t‘Pléterocycllc ring; each R12 and R13 are independently

Ze?%ﬁ?ﬁ?n%ie@{ﬁd’é’nﬂ éié,(c}jcled ﬁé{ﬁl}?g%ﬂ@il cyc?daﬁ%pyehken h(é/ﬂ%gi %ralkyl,

eterocy I'c’ ri ng
mayargk ahdkdeterdayght Hieg; wi t h t he ni trogen to V\,hl ch t hey

Gt Bl giecadependi Sriertcf S08t Ha chtp eyl fiE.
gi SQIk?ﬁ‘yl, aritkyl, Sry SR BerbERMe riNig; RER!? and R13 may be taken
together with the nitrogen to which they are attached form a 5- to 7- membered
ring which may optionally contain a further heteroatom;
pisOto4;
qis O to 4,
X?is N, CH or C-R*;
each R is independently selected from the group consisting of alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO,, OR”,, -(CH,),C(O)(CHy);R*, ~(CH),C(O)NR**)(R>),
-(CH,),C(0)O(CH,),R -(CHy),N(R*HC(O)R?, -(CH) NRZ)(RP), -NR*)SOR”,
-OC(ONRHR?), -SO,N(R)(R®), halo, aryl, and a heterocyclic ring, and additionally
or alternatively, two R groups on adjacent ring atoms form a 5- or 6-membered fused
ring which contains from 0 to. 3 heteroatoms;
R is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a
heterocyclic ring;

%2 and R*® are independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl,
aralkyl, ‘aryl, and a heterocyclic ring; or R* and R may be taken together with
the nitrc; gen to which they are attached form a 5- to 7- membered ring which may
optionally contain a further heteroatom;

ris 0 to 4;
sis 0 to 4;
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Yis selected froma chem cal bond, 0, NR-, and a
hydr ocarbon chain having from1l to 4 carbon atons,
wandsapsdsonal | y substituted with one or nore oPChAISL005/018412
al kyl, cycloal kyl, al kenyl, al kynyl, aral kyl, CO2R,
COR C(ONRZ2, CN, CF3, N(R 2, N®, and OR R18 is
s 058! 8¢ ed fromthe group consisting of H, alkyl,
m1s 83 I kyl, al kenyl, alkynyl, aralkyl, CF3, aryl, and
each R%s y@te ?érﬁféﬁﬁiz béledtédMEoma dall@ﬁcéyci%aﬂé/l Ia@@lﬁg B BAd ¥ heterocyclic
sel ected fromH, alkyl, cycl oal kyl”,” ara aryl and
ringa heterocyclic ring. [0055] In a further preferred
enbodi ment , t he present invention provides inhibitors
of the P21OBCR— ABL- T3151 theranutein having the

00REr o ERemBl om0 159ssermists ool beiadeeaté flloine

tructurk$ @ 5-, 6-, or 7- nmenbered ring or a 7- to
SRS nenberedBfrused bicyclic ring; X1 is selected from

Rl: X2 is ectedf mN, N Rl
doubl e bn ac

the> ot.t.ed es repre En i 0
ﬁNMNF depaadent | t’ked% he gr/oD ans stlngN

o._Jof H Hal Byl orcycl oau)br, Renygl , oHal ky®wyl~ ar al kyl ¢
CN, CF3, N2, ORI, (CH2)pC(O)(CH2)9R11
( ae)) C( O K R12) (R13),

) O CH2)9R1 ) PN( C(O)Rl
)DN( R13), 1) S@RL R%/O
av ¢l halo arNyI N"a heteroc cl |Nc mn

and adtht onahly or aIternﬁl‘@el)DHtvvo Rl groups om®
adj acent ring atonms forma 5- or 6-nenbered fused
ring whi ch contains fromO to 3 heteroatons; nis O to
6, each R11 Brs |ndependently sel ect ed from H, al kyI

I kyl, Al kenyl, ar
Ngi. cl | i ng; each| R;Jg are [ nde eg—lienﬂ
S€ 1 al kyl, &ycl oa y L al kenyl , Mal Ry

ar al k , CaryQH and a heterocyclol c %ing; or R12 and r313

may be taken together with the nitrogen to which they

are attached forma 5- ?H7 menbered ri ng whi ch may
ur

optQfonal |y dBntain a f het er oat o .\? to 4;
o4, s N CH pr | Hﬂ
P N. 2k No AL NS

N\NAH,NK?LC, . Py Sy

o  OH H o on o)

[0057] In a further embodiment, the present invention provides inhibitors of the

P210BCRABLBL ) oramutein having the formula IV

A X
(Rﬂn“{\}
Ly R22
XY SN

R45

R3— N~
R’|44
av)
wherein:
ring A is a 5-, 6-, or 7- membered ring or a 7- to 12-membered fused bicyclic ring;

X! is selected from N, N-R° or C-R!;
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each R50 is independently selected fromthe group
consi sting of alkyl, cycloal kyl, al kenyl, al kynyl,
waneadsky$992 CN, CF3, NO2, OR51, -(CH2), C(O (CH2) B&D1IS2005/018412
-(CH2), (O N(R52) (R53) ,
-(CH2)rC(O)(XCH2)SR51 (CH2), N(R51) C(O) R51,
ﬁm@ &ﬁ%%§MW%ﬁM%1 -OC(O) N(R52) (R53),

aryl, and a heterocyclic ring,

the dot@admagiﬁbptdseﬁtaiﬂtmnal%ualbuaaﬁmt ively, two R50 groups on
adj acent ring atons forma 5- or 6-nenbered fused

eachR 1Sﬁ@dﬁmﬁn@%ﬂ&’éﬁlﬁﬁtﬁ¢l rony gy upsossipiingeidas dkd; orbpelkyd, alkenyl,
k
oIBARENRN, SNOCrLNG. Ok 1 fgt#‘ CHoER s D S R,
-(CH&)EC'((D)!H@I&W* J(sZHsENa&lm:(osR HT(HHzEgKRP (Rf%apwallbsom“

e ar er oc
OGRS DR R Mass, i 4 Bjuoruicings g aeitionally
or d"i!e aﬁgﬁg &R Nhgi\k‘?ﬁyéi&?%%eﬁt Ahd Qt% Fod? 5'5‘ Br g-mén?oezed fused

ered ring optionally contain a furt
nnmwhsilmntams from@t@Sihetethatoms is 0to 4; 31 V\D

. 01:2 05/ 115992 PCT/ US2005/018412 mis 0 to 4; and each R
n18V19 % i ndependently sel ected fromH, alkyl, cycloalkyl,

%ﬁ@d KMYlis ireyéndemily Seltedden@a YE |a!k3yl dy’cﬂﬁlkyﬂ Qigéﬂfl alkynyl, aralkyl,

Exenpl ary conpounds of the formil’a
chbl@thaﬂﬂé’fefQﬂypmn@ structures: Br F nE "HF |

g B K i ShadRsfleflem ol A g oftiogiy eﬂYér

N Nalkyﬂyl N1ra1|N§}1 afﬂtl Nl 2Qetdibdycht nﬂg?omlﬁr@ TRty e @kl

OHBr OHOH ~N N\ N J~ N\
together with the nitrogen to which they are attached form a 5- to 7- membered

ring which may optionally contain a further heteroatom;
pis0to 4,
qis O to 4;

R% is selected from H and Cy.3 alkyl;

R* is selected from H, NO,, CN, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl and a
heterocyclic ring;

R* is selected from H, alkyl, cycloalkyl, -(C=0)R’, all§eny1, alkynyl, aralkyl, aryl, and a
heterocyclic ring;

R® is selected from -Y"-R*®;

Y" is selected from a chemical bond, O, NR’-, and a hydrocarbon chain having from 1 to 4
carbon atoms, and optionally substituted with one or more of halo, alkyl, cycloalkyl,
alkenyl, alkynyl, aralkyl, CO,R®, C(O)R®, C(O)N(R),, CN, CF3, N(R®),, NO,, and OR®;

RY is selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
CF3, aryl, and a heterocyclic ring; and

each R is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic

ring.

[0058] Exemplary compounds of the formula IV include the following structures:
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N, d NHNHN HOOH0 OHO0 [0057] In a further

enbodi nent, the present invention provides inhibitors
wohRodasheso9P210BCR_ABUT3151 theranutei n havi ng t ReT/US2005/018412

formula IV z (Rl)~ CAx 22 NRR4IS R34- V1244 (1V)

wherein: ring Ais a 5-, 6-, or 7- nenbered ring or a

7-1to 12-nmenbered fused bicyclic ring; Xl is selected
M Ny 2 20054115992
@kusmp/ 84%@3* V@el ec ézé R N NAR or C(QPRl
t e dbt fed es repmésy ntNop nal ‘Setigbe,bapd ach
Rl is indepefident|y selected m t he grou*[b cLbn i ng
of H, al kg/l cy'cl oal kyl, al kenyl, al kynyl, aralkyl,
CN, CF3, I\m or', (CH2)pC(O)(CH2)9R11,
- (CH2) pe( Q) N(R12) (R13),
[0639FH2 )i ek Cridod Ridnt - thEpEs eiiREA)i64 PddVides inhibitors of the

R12) (R13 -N(R1 1) S O2R1 1,
P210BCR%£I(11(31 )t( )Vmgstgéfo(rm?@)\(ms), hal o, aryl, and a

heterocyclic ring, and additionally or alternatively,
two Rl groups on adja e\n zrlng atons forma 5- or

6- mermbered fused & Rc;eont ains fromO to 3
heteroatons; nis 0 to 8 ch L1l is independently
sel ected from H, alkyl, c oalkyl , al kenyl, al kynyl,

aral kyl, aryl, and a *Fler rocycl |R5 rwjg each R12 and
R13 are i ndependent ly selected from al kyl ,

whereiiycl oal kyl, al kenyl, al kynyl, aralkyl, aryl, and a
het erocyclic ri ng, or R12 and R13 may be taken

nng A fsotyet Reior i msmbgiedding asgeh te éZWﬁ%h?rﬂq@yechbleY%ltq%ed
Lis sélgét?a fom N - %h npered ring which may optionally
con er

arn a fur het’eroatom pis 0to 4; gisOto4;
X2 is s@2ded SomeNedt-RY of €, H and C1_3 alkyl; R34 is selected
the dotgﬁrdjm?;’rﬁfplr\%m %’ﬁ’&a ouble bonﬁl oal kyl, al kenyl, al kynyl,
each R! is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO,, OR", -(CH,),C(O)(CHy),R", -(CH,),C(O)NR'*([R"),
-(CH,),C(0)O(CHy),R',+(CH,),NR)C(O)RY, -(CH2),NR*(R"), -N(R")SO,RY,
-OC(O)N(RH)(RB), -SON(R)(R™), halo, aryl, and a heterocyclic ring, and additionally
or alternatively, two R' groups on adjacent ring atoms form a 5- or 6-membered fused
ring which contains from 0 to 3 heteroatoms;
nis0to6,
each R' is independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
aryl, and a heterocyclic ring;
each R'> and R** are independently selected from H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, aryl, and a heterocyclic ring; or R'? and R"® may be taken
together with the nitrogen to which they are attached form a 5- to 7- membered
ring which may optionally contain a further heteroatom;
pis0to4;
qis 0to 4,

R? is selected from H and C;.3 alkyl;
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heterocyclic ring; R44 is selected fromH, alkyl,
cycloal kyl, -(C=OR, al kenyl, al kynyl, aral kyl, aryl,
wandsaisdeet erocyclic ring; R45 is sel ected froRCT/US2005/018412
-Y'-R 9; Y" is selected froma chem cal bond, 0, NR-,
and a hydrocarbon chain having from1l to 4 carbon
atons, and optionally substituted with one or nore of
4 is séladted frainkH,l NOg YN ek Wy ¢ yicloatityi edivdnyl, allkgyyly larallayl byl dnd a
CO2R,. C(OR C(ONRZ2, CN CF3, NR2 N2, and OR
hdﬂ%¥9©h§n§&lected fromthe group conS|st|ng of H, alkyl,

R¥is sé‘;lgﬁg(? ﬁjo@ill a[lﬁyl kceﬁ}/(;aikﬁ %ﬁ@rﬁr dhal@ng L lﬁl}qul elb&ﬁ den? Fﬂeter@é}ghc

erocyc
ringgel ected from H, aI kyI cycl oal kyl, aral kyl, ar yI and
a heteroc cI| ring. [0058] Exen'pl ary conpounds of

R* is selpeted Gopud R]\/, i ncl ude the follow ng structures:

i A BB S B Bl el o

| t V,
ol A SR A

alkenlyk mynylk prallyd\G OR"s GEOTRT @m))aNax ¥t CN, CFR N(Rﬁ)&?.NRa,Sand OR’

s, a,b-

RYis SéRggtéd e asap Pt of H g Sstdplinbeluesdh gy, i,

r elected fromN NRor GR; X2
CF3 s’e g%thgtfp%ydl%ﬁfléﬁ-}% or GRl; the dotted |lines
each Rorle ideperientbipidlanal froinlh Ak pocydialledcialiki, b/l and a heterocyclic
i ndependently selected fromthe group consisting of H,

tingg| kyl , cycloal kyl, al kenyl, alkynyl, aralkyl, CN,
OF3, N2, OR', -(CH2)pC(O (CH2) gR1l,

00_6%83;%&\%1& glpé%(églfgg ﬂ(e(ﬁ-qﬁﬁeﬁf\l’(rﬁflit}(@(%))ﬁflfs inhibitors of the
P210BCRQ‘M)5FJM@1M&&§*)111 tﬁg(fgilr)lwl - OC( O) N( R12) ( R13)
2N(R12) (R13), halo, aryl, and a heter ocyclic ring,

and addi tional |y r alternatively, two Rl groups on
adj acent ring _é\ﬁx?rm a 5- or 6-nenbered fused

ring which coft X?Q'\oNrn 0 Fssg 3 het er oat oi ns;

H X
« (R,
(Va)

wherein:

ring A is a 5-, 6-, or 7- membered ring or a 7- to 12-membered fused bicyclic ring;

X! is selected from N, N-R° or C-R!;

X2 is selected from N, N-R® or C-R};

the dotted lines represent optional double bonds;

each R' is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CFs, NO,, OR", -(CH,),C(O)(CH2),R", -(CH,),C(O)NR*)(R™),
-(CH,),C(0)O(CHa) R, -(CH2),NR™C(O)R", -(CH),NRH(R"), -NR')SOR",
-OC(O)NRH)R?), -SO,NR?)(R™), halo, aryl, and a heterocyclic ring, and additionally
or alternatively, two R! groups on adjacent ring atoms form a 5- or 6-membered fused
ring which contains from 0 to 3 heteroatoms;

nis0to 6,

each R is independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
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nis O0to 6, each R11 is independently selected from

H, al kyl, cycloal kyl, al kenyl, al kynyl, aralkyl,
wanyds/11sa9el a heterocyclic ring; each R12 and RRBTAISE005/018412

i ndependently selected fromH, alkyl, cycloalkyl,

alkenyl al kynyl, aral kyl, aryl, and a heterocyclic
rin R%ZRALOC F R13 may be taken together with the
nit &t £6° gﬁ‘ilﬁ% are attached forma 5- to 7-

ewme'@ eadd RH zﬁi@ mﬁvgeﬂrdeﬁay sélpdtediamml I, €lleyl] eydioatifl Lelkdisd,
het er oat om is : is 0 to 4 R2215s sel ect ed
f r ctkHYA gl @11 arya) gaglia: he@aoq»@(zt}e&/ enBGgmd R may be faken

R AIR A o L AT o Ry by

a 1ivgd whichyadyi @ptionally cdfbdin lafuﬁledraeteﬁ[htdmpm H, al kyI
cycl oal kyl, al kenyl, al kynyl, aral kyl, aryl, and a
Hé%@?%éycllc ring; R56 is selected from-Y'-R 9; Y"
S5 6% @cted froma chem cal bond, 0, NR-, and a
ﬁydrocarbon chain having from1l to 4 car bon at ons,
’ is selected fonoHaklkyl, sydisalkylytlizenyli dlkynyherdkylyeryd anfl aﬁate@ocychc
._al kyl, cycloal kyl, alkenyl, alkynyl, aralkyl, CO2R,
nngC(O)R C(ON(R)2, CN, CF3, N(R)Z N2, and OR R19 is
X is NgRlcerb®ed fromthe group consisting of H, alky
%ycloalkyl al kenyl, al kynyl, aral kyl, , and
each R’ a mwep@dy@ﬂly geledterigfiomnes graum oRsising of e]d;érh &@ﬂwl yl alkenyl,

S G AP NORRY LRI RSN
-CHBﬁcgb em)skﬂvwmm(ﬂﬁbmméé {(OHHINEOPER BY, -N(®! )so R’

ABL- T anutei n having the formula Vi

-OQ(RINMR a)(RNg[, -;QQ;N(B{@(R )Nlalﬂ arylyand erogyglic rwgep@:} q;@dltlonally
o PRGOS 203 e o
ringNwhish Rontairs-fRin 0X2 3|11etm&lt<ﬁn$ ed fr om N N-R or G- Ri;

§ igpls%g etcteeg ﬁlrolrrrl1 le-IS a{ky rcggle r‘ﬁ( gl‘i(eny alkyn bellrglkglond? and a

heterocyclic ring;

52 and R™ are independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl,
aralkyl, aryl, and a heterocyclic ring; or R* and R*® may be taken together with
the nitrogen to which they are attached form a 5- to 7- membered ring which may
optionally contain a further heteroatom;

ris 0to 4;
s1is 0 to 4;
mis0to4; and -
each R? is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic

ring.

[0061] Exemplary compounds of the formula V or V,, include the following

structures:
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each R1 is independently selected fromthe group
consisting of H, alkyl, cycloal kyl, alkenyl, alkynyl,
waneadsky$992 CN, CF3, N2, OR', -(CH2)pC(O (CH2) gRL1/US2005/018412
-(CH2) ) (O N(R12) (R13),
- (CH2) pC( Q) Q[ CH2) gR11, - (CH2) ) N(R11) (O R”,
-(CH2) pN(R12) (R13), -N(R11) S&2R', -0OC(O N(R12)(R13),
hal o, aryl, and a @eferocyclic ring,

't {wo RH
Y% ma 5 r ¥ nifbeed iy

" 4 Nri 2@4 a&H
( gnt af] 0 rma 5- - _
CANCom ali romO to ﬁf)t}@]t , 06,
each R11 ig i nd/et@ntly sel ect ed fromm
cycl oal kyl, al kenyl, al kynyl, aralkyl, 35 WD
2005/ 115992 PCT/ US2005/ 018412 aryl, and a
heterocyclic ring; each RL2 and R13 are independently

selected fromH, al kyI cycl oal kyl, al k nyI ynyI

gal kyl , aryl, riocyxhiic
my akqn @[ ey 4 ni t Fogen J&}EI ch CPI!ﬂey
Nar ¢y at"{%a\c@fg form a 5H to 7 nber N(%ﬁ
. optionall ontain a further eteroatom p"is O ;

gisOto4; R55 is selected fromH, alkyl, cycloalkyl,
al kenyl , al kynyl, aralkyl, aryl, and a h.terocycllc
i ng; X3is N or C R50; eachR50|S|

eqied fr NP gONsi sting o ‘
yJQI dal al Eﬁﬁﬁh ral ky éﬂ%@\
BRSY, (O ( )%ﬁm@)rq@wﬂ)m 0

(CH2)rC( CH2) sR51, - (CH2) r 51) C(O) R51

-(CH2) rN(R52) (R53), - N(R5) SO2R51, -OC(O) N(R52) (R53),

- S2N(R52) (R53), halo, aryl, and a heterocyclic ring,

and additionally or alternatively, two R50 groups on

adj acent ring atons forma 5- or 6-nenbered fused
[0062hg Whi Girthepembodiment, dim p&esteot Bvbicrwavidasinhi¥gtory of the

pcR@kiestised from.H, al k | kyl, al kenyl, al kynyl,
P2107"3r al kyIt e%temgﬁgng)(heiﬁfg{rép Q&cl ic ring: R52 and R53

are independently selected fromH, alkyl, cycloal kyl,
al kenyl , al kynyl, . aral Kyt, aryl, and a heterocyclic
ring; or R52 and R y; be daken together with the
ni trogen to which they”*arefattBthed forma 5- to 7-

nmenbered ring which may 329¥§~L Sgy contain a further
heteroatom risQo4; s |s 0 to 4; P i s& 04; and each
R is independently selected fromH, alky cycl oal kyl ,

whereigir al kyl , aryl and a heterocyclic
ring A is a 5-, 6-, or 7- membered ring or a 7- to 12-membered fused bicyclic ring;

X! is selected from N, N-R° or C-R%:

X2 is selected from N, N-R° or C-R!:

the dotted lines represent optional double bonds;

each R! is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO,, OR', -(CHy),C(O)(CHz),R", -(CH2),C(ONRH(R"),
-(CH,),C(0)O(CHy),R!,<(CH2),N(RMC(O)R", -(CH),NR )R "), -NR")SOR",
-OC(ONRM(RP), -SO,NR)(R™), halo, aryl, and a heterocyclic ring, and additionally
or alternatively, two R} groups on adj acent ring atoms form a 5- or 6-membered fused
ring which contains from 0 to 3 heteroatoms;

nis0to 6,

each R'! is independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
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ring. [0061] Exenplary conmpounds of the formula V or

VQ include the followng structures: 36 WO
waQ05/11496992 PCT/ US2005/ 018412 CH3 CH3 H3C N RCHUSRV05/018412
COSHHI CLNN'HCHOH NNNIDNN'"'ill NH/ H/
NHCOZHNNHC(IZH NNHCa NNNI/ NHNH" ~ HNH

o' drc]]—ﬁa ANNNNNNC NNNHH/ OO11
[0(%321]214 et?rffﬂ’ ¥ ¥ bhodi ment, the present invention

BIcB'R '8 asd RFMrdiddepsdehtly !‘Hecté%lzﬁ&ﬁ@ﬁ M8 rcgélkﬁikyl alkenyl

theranmutein having the fTornmula Vi (R~ n
RSZHlk}iDML ,aralkylmls ap/p heteyeeelis ring;r oy and 8 zmay | be &ken

d
0" R ETARL B9 k080 8 i oot SRR SR spembgged
i S 18Rl LR thalyTopMbMIlyNoRta0 a Grrfiki hétbRattait ed | i nes

represent opti onal doubl e bonds; each Rl is
iefehident |y sel ected fromthe group consisting of H,

%l]:g(y cycl oal kyl, al kenyl, alkynyl, aral kyl, CN,
R, -(CH2) pC(O (CH2) gRY,

R” is sel%%%frbg(% %%c&%?&(%yhﬁew& é("’éﬁﬁ% er,yl, and a heterocyclic

ring: (CH2) pN(R12) (R13), - N(RL1) SO2R11, - OC(O N(R12) (R13),
- SO2IN( R12)(R13) hal o, aryl, and a heterocyclic ring,
§ is selactedifiaint YORRY] y  or al ter nat ively, two Rl groups on

Y"is se?qcﬁ%c UL nlgqﬁall 7 f o 8 %yﬂg)(cgﬁ) A€ %ghg%?lg%rom 1to4
carbon atoms, and optionally substltuted W1th one or more of halo, alkyl, cycloalkyl,
alkenyl, alkynyl, aralkyl, CO;R’, C(O)R’, C(O)N(R®),, CN, CF3, N(R"),, NO,, and OR;

RY is selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
CF3, aryl, and a heterocyclic ring; and

each R° is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic

ring.

[0063] In a further embodiment, the present invention provides inhibitors of the

P210BRABL B 4y o amutein having the formula VI,

(RY) @
N\%
(R%),
(VL)

wherein:
ring A is a 5-, 6-, or 7- membered ring or a 7- to 12-membered fused bicyclic ring;
X! is selected from N, N-R® or C-R;
X is selected from N, N-R° or C-R;
the dotted lines represent optional double bonds;
each R! is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,

alkynyl, aralkyl, CN, CF3, NO,, OR", -(CH,),C(O)(CHz),R", -(CH),C(O)NR)(R"),

-(CH,),C(O)O(CH2),R" -(CH2),NR')C(O)R", -(CH),NRH(R"), NR')SO,R",
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nisG o6, each R11 is independently selected fromH,

al kyl, cycl oal kyl, al kenyl, al kynyl, aral kyl, 37 WD
waQ05/114946992 PCT/ US2005/ 018412 aryl, and a PCT/US2005/018412

heterocyclic ring; each R12 and R13 are independently

sel ected fromH, alkyl, cycloal kyl, alkenyl, alkynyl,

Vv o 1AF a\a, et gr o j Lna: : .
o2 Sop IR AbRRIE b b e FUE A s
or alédiEatielyaehie & Easups an adjatant fing memiiefond a 3-iap@-mbinbéredfiysed
_optionally contain a further heteroatom p is O to 4;
ring gyhich eomtaingEem;todhebap@damsy om H, al kyl, cycl oal kyl ,
nisOto% kenyl, al kynyl, aral kyl, aryl, and a heterocyclic
rrng; R56 is selected from-Y"'-R19; Y" is selected
dach R bis didependdntly seldcted frondFH, alkyldcyeldafkiylpatberydralicymyi, raralkyl,
having from1 to. .4 . carbon atons, and optionally

suBSti adedhftapeXslisi®Eor nore of halo, al kyl,
p ,
GRNCIR” el e oo B R, Rl et
s e byl afafloh arjle agt @ hetewoyeicstigprdt ~ ppd Bl appy be taken
| ogl kyl. | k | | kypyil. | Kyl CF3 |
oY GasBiet Y PR S e B8 PSRk, s e P17 o
Selrﬁ‘a?tvﬁﬁcﬁ f@fobtioddilWontaGy £ fuetkKidteroatoat;kyl , aryl and

a heterocyclic ring. [0063] In a further enbodi nent,
pidioreesent invention provides inhibitors of the P21
0. - ABLT3151 theramutein having the fornula Vlia a
?ﬁ% ~X I ~% XO R55 X3 (RSO-n (Vla) wherein: ring

R is sdledt&d Rod-H, dikyl, &fcloaikyieilitek dilynplg amikya, afyl, ind a heterocyclic
. 12-nmenbered fused bicyclic ring; Xl is selected from
MEN, NRor GR; X2 is selected fromN, NR or CR1;

3. slorted Iines represent optional double bonds; each

X 1SNE£%i}gio1 ndependently sel ected fromthe group consisting

each R®fs iltlepahdanitly selecteddtday the gabdupecopbistingbkalkiyl, cydeakyalkenyl,
ks pit Ey RERs ) Ol - (RN e coNR™E),
-(CHp),C(O)O(CH2):R®' ~(CH),NRHC(O)R®, -(CH,),NRP)(RP), -N(R*SOR,
-OC(O)N(RSZ)(R53), -SO,N(R*)(R®), halo, aryl, and a heterocyclic ring, and additionally
or alternatively, two R’ % sroups on adjacent ring atoms form a 5- or 6-membered fused
ring which contains from 0 to 3 heteroatoms;

R is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a
heterocyclic ring;

R* and R*® are independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl,
aralkyl, aryl, and a heterocyclic ring; or R and R*® may be taken together with
the nitrogen to which they are attached form a 5- to 7- membered ring which may
optionally contain a further heteroatom;

ris 0 to 4;

sis 0to 4,

mis 0 to 4; and

each R? is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic

ring.
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- (CH2) pC( O Q[ CH2) gR11, - (CH2) pN(R11) C(O) R11,

- (CH2) pN(R12) (R13), -N(R11l) SO2R11, 38 WD 2005/115992
wWOCHsHR005/ 018412 - OC(O) N(R12) (R13), - SO2N( Re2Y/(URi®F/018412

hal o, aryl, and a heterocyclic ring, and additionally

or alternatively, two Rl groups on adjacent ring atoms

10Rm SxBgeity GrBboarn b oeoradls W ot GBI Bigine

structutegdependent |y selected fromH, al kyl, cycl oal kyl,
al kenyl, alkynyl aral kyl, aryl, and a heterocyclic

ring; each and R13 are ndep tIy seI ected fppm
H, aI cy al kyl , ,NN\ I kyl ,
ocycl 2 and 3 nﬁy @

ar
ke mogethr vvltth nltrogento
tached forma 5- to merrbered rin iciHmy oq
dj)nally contalnaf her heteroatom p is 0 to 4;
R55 i s sel ect 8d fromH, alkyl, cycloalkyl,
alkenyl alkygyl aral kyl, aryl, ad a heterocycllc
ring; X3 is Njor G R50; e@ch R50

| ndependen(gl y
selected fro he gcgoup CnSI @» al\kyl
CF, . ! @i v
PG T O el (CH@G»C(O) N A (Re),

- )rc(O ) sR51, - CH2) N(R51) C( O F8

-(CH2) r N( R52) ( R53) , -N 5) SO2R51, -0OC( O N( R52) (R53),
- SO2N(R52) (R53), halo, aryl, and a heterocyclic ring,

addi t Iy Per nat;ﬁ";( two R50 grbups on
M a Ry - ENGE, sed .
om Nt 073 hei@r oat’ o NS o”

adi acm at ons
|n Whieh coﬁtal ns
, cycloal B, al ken al Kynyl , OH

Sel ected fPBm Homi Ry
aral kyl , aryl, and a heterocyclic ring; R52 and R53
are | ndependent Iy selected fromH, alkyl, cycloalkyl,
al kenyl, al kynyl, aralkyl, &yl, and a hetgrocyclic

| ring;|jor R52 @;’ R53. may be takelﬂ tther the
Owyi g-Ne v 4h (EEtTye oran a oIS o~
ered ring Ahich y O_ i ofal | y @eantai mN fur't her oH

Ohe eroatom risC 04 Si sCI 04; msOto4;and 'each Ris
i ndependent|y selected fromH, alkyl, cycl oal kyl,
aral kyl, arylBrand a heterogyclic

T ] e e

| H
ON
ON" OH
o cl
0 0 o
Ny~ Ny Nop Syts CNs ANs cl
| N o | H OH | OH
ON ON o,N
0 F F
[: ] N
™ “%@ Ny oy
=
ON"F OH on O,N
- 0 .
o 0 e 0 Ne NS |
Nor SN Ny Ny | N N
| N 2 "
: 0 | H OH ON
O,N N ONT F 2



WD 2005/ 115992 PCT/ US2005/ 018412 [0064] Exenpl ary

conpounds of the formula VI or VI, include the
woabdsomsaeg structures: Br 0O OBr N N O - | RerkdsdooSois412
FI NHroN\ FI\~-NOHN | HC ~ COL OH Cod Br
Br Br O, i N~ \' Il CFRSHW\ | C Cd H~\ OHCd O
(VOHEN\ A\ O NOH"Oe C O G CF3rN\ I i NTrN
\'1 O \VHNNVI HI\ o HOHO02N I OHOH O\ rN=-\

i VNN O- N, M9O NOONNHHNHOH e HOHOH

N N

|

Br 0 OO N_ NP~AYN \ | NN~N\ 1 0 N NNC HHH
\ OB Nd C o ~Dp ~ NNN N HEN CeN

NJNNA 1HO O N OH 02N OH H OH  z 2N

N

O,

[0065]  As used herein, the definition of each expression, e.g. alkyl, m, n, R, R' etc.,
when it occurs more than once in any structure, is intended to be independent of its definition
elsewhere in the same structure.

[0066] For each of the above descriptions of compounds of the structures I, I,, I, II,
Lo, Iy, IIT, I, IV, IV, V, V,, VI, and VI, each recitation of the terms halo, alkyl, cycloalkyl,
alkenyl, alkynyl, aralkyl, aryl, heterocyclic group or heterocyclic ring, are independently
selected from the definitions of these terms as provided in the beginning of this section.

[0067] It will be understood that chemical structures provided herein include the
implicit proviso that substitution is in accordance with permitted valence of the substituted
atom and the substituent(s), and that the substitution results in a stable compound, e.g., which
does not spontaneously undergo transformation such as by rearrangement, cyclization,
elimination, etc.

[0068] When one or more chiral centers are present in the compounds of the present
invention, the individual isomers and mixtures thereof (e.g., racemates, etc.) are intended to
be encompassed by the formulae depicted herein.

[0069] When one or more double bonds are present in the compounds of the present
invention, both the cis- and trans- isomers are intended to be encompassed by the formulae
depicted herein. Although chemical structures (such as, for example, structures I, II,, V, V,,
VI, and V1, are depicted herein in either cis of trans configuration, both configurations are
meant to be encompassed by the each of the formulae.

[0070] In certain embodiments, compounds of the invention may exist in several
tautomeric forms. Accordingly, the chemical structures depicted herein encompass all
possible tautomeric forms of the illustrated compounds.

[0071]  The compounds of the invention may generally be prepared from
commercially available starting materials and known chemical techniques. Embodiments of

the invention may be synthesized as follows. One of skill in the art of medicinal or synthetic
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O/ OFO0J,ILNQNN\ HH~ H®N OH 02N 02Nl I O U

O, 0 ON_ NPN~N NNNNN ~\V 1 HO2NHO01-1 ONH OH
wO200441592240 WO 2005/ 115992 PCT/ US2005/ 018412 pOOAISB005/018412

NN N H 02N [0065] As used herein, the definition of

each expression, e.g. alkyl, m n, R R etc. when

e RSB SRR S e Rl S oIS

accompl&l’[&héiyhﬂfétlurapprObEl%@iveﬁQfel(ﬁﬁCh of the above
descriptions of conpounds of fthe structures g | a
[0072]  |Hmpodipgnts whlerem g NIIL\R FVaR" 7 CHaandR’ 2 el mmaf)e

t y I
S T kel 1A e
aldehyde Emchnsﬁb,lundelr ¢conditioas einited epthoskeddstyibedse ©.S6R b itdihah, ef al.

t hese rmse as provided in the
(Arch. %E E\f[%g(%lﬁ 29@ éécﬁ%ﬂ%?s[ 0067] It will be
understood that chem cal structures provided herein
include the inplicit proviso that substitution is in
accordance with permttgd val ence of the substituted
at om and"t’hq,Slbst,i t uent (s), and,t WA AReNsuBst it ution
results in & stable c npdwhd Te. g g., whi 6h does not
spont aneously undergo tgansformation such as by
rearrangenent, cyclization, elimnation, etc. [0068]
When one or nore chiral centers are present in the

conmpounds of the present invention, the individua
For exanslareatinge witlx 1 Ur ez akentseaff B fc& 1gto 24 fmesit emrptiesavnt such as

e QLS et e RIS TRESIBSRL s bR et
Alterne@ffv@lyp?ﬁﬁﬁﬂtt CiRaj BE 1§58 ‘B?@a@raﬁ&? oPHRS®Ment and purification by

i nvéntion, both the cis- and trans- isoners are
chromatwemedsmg silécae gelo nbamsadorb% ttheCs aevarbeaghasgemiedived Similar

rein. 0 al structures (such or
methoJc]fo% ngu ﬁ%@tﬁagg &1 Iclilses\}zvﬁ o5 ’Slsaﬁ,?aﬂgﬁ%§3y aqﬂéer groups
definedigice REd hereln in elther cis of trans configuration,
both configurations are neant to be enconpassed by

[0b1g eaphbdAimbhs whefeivRaeNH, R® = NR*, R* = C(0), and R* = a
heterocyclic ring may be prepared by reaction of an appropriate hydrazine compound, such as
D, and an activated carboxylic acid such as E, wherein LG is a leaving group such as halo, 1-
oxybenztriazole, pentafluorophenoxy, p-nitrophenoxy, or the like, or Compound E may also

be a symmetrical carboxylfc acid anhydride, whereby conditions similar to those described

on p. 408 of Nair and Mehta (Indian J. Chem. 1967 5, 403-408) may be used.

O
H |
Ring A N_ + Ring A Heterocycle
\H/ R32 LG/U\Hetercycle \H/N\!L/

D E

For example, treatment of D with an active ester such as Heterocycle-C(0)-OC¢Fs in an inert
solvent such as dichloromethane, 1,2-dichloroethane, or N,N-dimethylformamide, optionally
in the presence of a base such as pyridine or another tertiary amine, and optionally in the

presence of a catalyst such as 4-N,N-dimethylaminopyridine, at an appropriate temperature

42



[0070] In certain enbodi nents, conpounds of the
i nvention may exist in several tautoneric forns.
waéeerdsaegl y, the chem cal structures depi ct edPOBMUSRIVDS/018412
enconpass all possible tautonmeric forns of the
illustrated conpounds. [0071] The conpounds of the
ing! | i i afh {QMF, SANBR el alel iYolated
rangt ngaﬁf/b\zf\l?pagﬁg ﬂg?%?lgﬁ%g&%b %trhlggsf)gegtggyoknom chemi cal Iy
by evapbestibniof tiessolEnbfidiomedtty chfomathgrapmyesing siticarggl, pimina, or C4 to
synt hesi zed as_follows. One of skill jn th rt .
Cis TeveRtsgPIAsH Ié‘fedglms% AP et Sy 1% 4 Boy0tla Be'reBlity prepared

from th‘\gl; leﬁég'?ﬁg&lﬁ Qgi%gﬁflic she g’mt? géﬂtaﬂ\ﬁﬂﬂ)ﬂleﬁﬁl b 8ad b lirodithidedguch as

e procedures an chni ques necessary to ,
dicyclolaxylaydodimidehnas = yortdensing agepr Siohasmethodelogewewld be applicable

i 007 di .S Wh i = NH = CH,
i tho o e TR ORI 5 WS By eEebor Bvmealins,
appropriate hydrazi ne _conmpound, su E as A, aFd an ot
(004 Br offrecters Skt dad Do bagtepareq Ry vacibn af £ Grpgopriate

meteorJ 4 S PTRE VB Ry R e n e
halo subtituehitet atpdsitidinrdjabbd to Mnfkgden atdnld FAr yrankplé, Bin@ methods
exanpl e, heating Awith 1.1 equivalents of B faor 1

t
analogops thihepsedgsaribeddrioWVivg eisd] ¢ eHeterngyelicishem, 19904 %7=éé59'1583)=
| cohpl . fol b i [ f it
sy S22 A8 SRS PR 9 L ORI, Bt .

Med. CHEM, B2l $P!5368620x@NpRE btdRpoudlls Mhad Phnegde paeishred starting

purification by ~chromatography using silica gel, |
from, faxlexainpke, a 3/4-diflalopyranBlinedasivetve Moy dnare spmesgially

) t hodol ogy woul.d be a i cabl.e..in. the wh
o PSSR Oy BB SRR B 2858, BB B on
' i iR 6 & With an Mine B8 ofheNRRdeofBle 1Z),
appmp%%%%l(g%%@g{é%%{r@%ycl ic ring may be pr,ep@?le-g )by
optionatlg e thieqmesehceof aapddepbaset eldwyidelyaispiaceniingdulido sehstineaton the
. .D, and an activated caéib xylic acid such.as _E v\iherei n
pyrimidigs pgg.a8m®gqﬁqutr5q,t@@ﬁt l}g?l glé)éluﬁawlg} a ie_cond nucledphilic reagent
tde! i u sl tYC¢ alcohol
s s ARG 358k SRR A B ABARO Bt o D hapmheo P,
and optﬁkﬁfahﬁXry{He(})r@@h@é ahinyddediegseydispladey thedhtialbisobsitséntrioh dire
~ to those described on P 408 of ir and l\/leh(ti%oa .
pyrimidinevenario affodromporndsthet arg gxampley ohsitpeBies 4 apd Dby
HR ng A NNR32 + LG Hetercycle ~ Ring A, N N,
Heterocycle H H' D E F For exanple, treatnent of D
with an ggtjve ester such as Hetgnocycle-C(O -OC6F5 in

an inert
SN 1Z: | SN
A e s P
cl cl 2) NHNHR32 cl ﬁ_N\

G

R32

[0075] Embodiments wherein R? is -NR? and R® is -C(=R*) can be synthesized by
methods such as the following, or straightforward modifications thereof. The synthesis may
be conducted starting from an appropriate ring A derivative J that bears a leaving group (LG)
adjacent to the requisite ring nitrogen. Structure G above and the product of reaction of
structure G with nucleophile Z, as illustrated above, are examples of such appropriate Ring A
derivatives J. Suitable LG’ groups are halo, alkylthio, alkylsulfonyl, alkylsulfonate or
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sol vent such as dichl oroi net hane, 1, 2-dichl or oet hane,

or N, N-dinethylformam de, optionally in the presence
woho@/hswe such as pyridine or another tertiar pCamSnm®s/018412

and optionally in the presence of a catalyst such as

4- NN- di et hyl ai ni nopyri dine, at an appropriate

enperature . 4 2005/ 11589 PCT/ US2005/ 0184 ,
arylsulfpgTEC A3 AV 2 RER | KK SoF HE B HEn QL dp afford
intermeWRts . afAfsxdndple WhhihthBRicabRanssehautiof whidyei REDIQHRAAdONG” is

of the solvent followed by chromato rapgﬁ using silica

CH3SOgés repartadbr&apps, codl. {. Azl Eopd (hemelMPade I di2dnd, apden
. aetol. {eks b j
exampIZRBLLIEE f BLAR G SEATEIBafi i MAlthiAL 256l 33Chent sgeqtost,
1004-1@ent af | uor ophenol using a carbodiim de such as
di cycl ohexyl carbodii m de as a condensi ng agent.

Simlar netRedgl ogy moy“ﬂ be appli cabke AR*h the cases
where "Heterocyete™ i § 1epl aced by othev/groups
defined under R5. [0074] Precursors such as A and D

may be prepareld by reaction of an apprdpriate

nucl eophil e, for exanple, a hydrazine derivative, with

[0076het Erteraredinbes of stuntyEUR araaansiosged to pempoundp of thedeyantion

' s o . . oneab ;
oy sy 3 ARRILTRRRL 5 A USSRENS TS0 o, i e,
treatmehtyof\iterratdiates of struchiet & witly eldivid@ ésacydr2®8, R°2N=C=0 affords in a

single SpgoTBRNofsGng N, Wicharh SmaRndS Ot S Iy aqtioh herein R =
NR?- Far rp—o Magk = QAN and Q0% - chdmicaP&mo), » A RSANRISRetRbds to

compounds’ A and D nay be prepared starting from for
convertexepplhieds of sBudtuds Kad opypoundd iof strubturie M areneell ksown wfthose

. fch are co rcially. . ayailable of. are otherws
siled Fdh BBy SEBprotER SRR (I OPEIe ARt henoxy or
chloro)i$ At RRHu&Sd, 8dllowRENyREbdcdhitht Aishldbemdhiadnithé ading @roup by, for
derivative G w th an amne or other nucleophile (2),
examplesn; aprine Ry-Nih, thimtiodeesdhcand®?” .an added base,
sel ectively displaces the 4-hal o substituent on the
pyrimdine ring. Subsequent treatment of the product
wth a second nycl eophilic rReade s8th as hydrazine
or a hydrazine derivative, optioqglmy in a solvent
such as a Cl1 to C6 al cohol and %ptionally in the
presence of an added base, displades the 2-halo
substituent. on the pyrimdine ring, to afford

[0¢/dhpodigsnatingly, Heamentafinteanediates o e Kavigh g rqagent such as
1 E&RL) 4 7| - -
BRSBTS TRl B R e o
acid in b SolvE&ft=RAB)s ethyl deetasyortdieaing edfdnys intremledidtes N cAltesatives to
follow ng, or straightforward 1.ficati t her eof .
cyan S PHEGRIPIdinGey mggme Bt i &é@-ﬁ?ﬁ&ﬁﬁlg%ﬁan?\n cxample of
such a @ﬁﬁf&ﬁf@tﬁ% ﬁsig% RParAn A& is¥85dried b i@lanb 824/S J.aoigt@ @hERY1950, 15,

group jacent to the requisite ring nitrogen.
884. ABtexanplerusing mitrogumnaiiak is mepopted dyddavad, PraxadlatloAcat. Sci. USA

1025, 13, B8 St bt 38 My e 0 P oo
Chem. Pett. 590t 2pl1868.G groups are hal o, al kylthio,
al kyl'sul fonyl, alkyl sul fonate or 43

NH

Ring A
K —_ 98 NH,

R22
N
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WO 2005/ 115992 PCT/ US2005/ 018412 aryl sul fonat e.
Treatnent of Jwith an am ne R12NH2 effects

wdizepiiasmpent of LG to afford internedi ates KCTAIS2005/018412

exanple of this chem cal transformation wherein R12 is
Hand LG is CH3SO2- is reported by Capps, et al. J.

Ly SR R R LA 0 i

represeiited B &l dr, F,eintamedihtes@h MCoﬁmrted,h@aﬂe,ctivélg (é-chpbundii ng
A\é_G+ R22- NH2 > R|n 16’52 g l.nt er medi at es
represeied By PiasQyrvghigh élieefu{t H?’é‘?ilt§ BHPGUHER of the

i nvention by sinultaneous or sequentlal i ntroduction
of the elenments, of R3, R4, and R5.)For exanpl e,
treatment qf integmediatgs of K&k e~ t h

i ndi vi dual 1 socyanates R6- N=C=0 aflgzor ds in a single
step conmpounds of structure M whi "ch are conpounds of,
the invention wherein R = -NR22-, R =-CcO , R4 =
-NH, and R5 = -chem cal bond-R6. Alternative methods
to convert conpounds of structure K to conpounds of
structure Mare well known to th oSkilled in the
art, wherein R3 together with a |lpaving group (for
exan‘pl e pxhitroghenaxy or R enzol; fétsr@icle

i ntroduced, followed by subsequgnt Idi spl acenent of the
| eavi ng group by, for exanple, an am ne R6-NH2, to
introduce R5 and R6 . 0 KRng ANIl W R6 RR2 HM
[0077] Alternatively, treatnent of internedi ates of
structure K wth a reagent such as cyanam de

[OC(7|§1!]-|2 Ciatmentiif ool ¥ withoteketamen§] ivtlieosis Rof ab definedgbawng in place

resence of acid i.n a.s

tionall t he ol
of an algEhideny in the sehernes APos SGE CORPRGIES! FREH R oy e Rgevely:

re nitroguani di ne or
thha%hg—l[ nggﬂgg olrﬁegtsa(g?fg@?ﬁbl—lg?o&a NH) - SCBH) An exanpl e of

such a transformatlcpn usi ng cya %yjported by
Lathamet al.,.J. Chem_>19 'JIB
exanpl e using nit og h| dine is repd'llt by Davi s,

Proc. Natl. Acad. Sg¢i. USA 1925, 11,772. Use of

am di nosul fonic acid was reported by Shearer, et al.
Bi oorg. Med. Chem Lett. 1997, 7, 1763. NH Ring A,
K ANH2 10 R22 N 44 WD 2005/ 115992 PCT/ US2005/ 018412
[0078] In analogy to the conversionnof R nternedi ates A

or D to enmbodi nents Ring A
K + S —_— ~ Ayl

IIQZZ

u

[0080] The non-guanidino carbon-nitrogen double bond of U can be selectively

reduced by an appropriate reducing agent such as a metal (boron, aluminum, silicon, etc.)

hydride reagents, preferably one with basic properties, to afford compounds V of the

invention.
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represented by Cor F, internediates K are converted,
respectively, to conpounds represented by P or Q
wohoshisae further enbodi nents of the inventi oRCTNIS2005/018412

Ring A~f~Y NeN~~-Aryl K+ B==R2 P N HOK+ E

Ring A-X 1-Heterocycle 111~~~YYY ~" R22 H Q [0079]
Treatment of A or Kwth a ketone S, wherein Ris as

defi ned above, in place of an aldehyde B in the

schenes above, affords conpounds of structure T or U,

respectively, which are further enbodi nents of the 5
[0981] e ntEirehodimenis of the firyentiomwhengin R” ACGH, R E-N y b RfFdlrand R

— 7R’ . i A A Jb7 Aryl ~= ~~
2z, it 2 fa iy Bolindd Afhudndt St acitdibato Tty o ghingd o
followsofWhercRIT =bH, s BlimecAidegivyd carboldiedicllyWais aetpyataiisyi ado@ersion to
reduci ng a eqt ,guch as a netal (bqron, alum num
the cortspandle 2ci gh yride, ppiplicapativeRponnactiye eXer Pyl GRBlogR s
activatQBRFafty O Reh 'o?%#hiéhoar@%eﬁr oS RTINS MeBinehhSF the activated
I nvention. R NHRRnNng A~ Rng A~ NNj-, Aryl N
carboxlictacid with hy@Ra2int)affords shaNdrlpaididgB@irazide Y. Treatment of Y with

an aldeﬁ;%g oLrJ%%Qo%%/(in e?' %gnditions of heating and/or mild acid catalysis if necessary)
affords the desired final product Z.

] aldehyde H (or hydrocarbon chain
Ring A OH 1. Activate carboxyl group Ring A H or ketone ) H . (or iy )
\ﬂ/ \“/ “NH, » Ring A\n/N-.N R’
© 2. NH,NH, ° ©
W Y Z

[0082] If not commercially available, Ring A-derived carboxylic acids W may be
prepared by treatment of starting material J above with cyanide ion, optionally with heating
or transition metal catalysis, to replace the leaving group LG’with a cyano residue. Basic or
acidic hydrolysis of the cyano group affords the desired carboxylic acid intermediate W.

[0083] When R* is not H, then a protected form of monosubstituted hydrazine may
be used in the above scheme in place of hydrazine,. Thus, treatment of the activated
carboxylic acid from W with R**NHNH-PG, where PG is a nitrogen protecting group such as
benzyloxycarbonyl or t-butyloxycarbonyl, followed by deprotection and treatment with an

appropriate aldehyde or ketone as above affords Z°, a further embodiment of the invention.

R* H (or hydrocarbon chain)
1

Ring A\H/NﬂN/)\R7

0
Z'

[0084] It will be apparent to a practitioner skilled in the art of organic molecule
synthesis that the reaction processes illustrated above are representative of a broader set of

methods that are logical extensions of the illustrated processes. Thus, additional
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[ 0081] Enbodi ments of the invention wherein R2 = CO

R3 =-NR32-, R4 = N, and R5 = ZR7, wherein Zis a
woydisaesmobon chain and R7 is as defined above, POBRYSh®S/018412

prepared as follows. Wien R32 = H a R ng A-derived

carboxylic acid Wis activated by conversion to the

.C ondi n d .chl ori | ternati vel ® a
embodifi2h 5 AL RLAithit SRy B VaRenS in KE . RO A e
claimedI®f thisdibhi dBion B ¥rephredBly ©Bvidtemee! flcak YMT thdaBove r113?<Sdesses.

Treatnment of the activated carboxylic acid wt

[00%pdir aisrieoudd Poragesnined kxoe p@rsfpb@{rbnrﬁiglafmlazlt ey e advantageous

o emp 53 B Aol oy BHIEMER 0 G108, 0B
"protecthiBE 2H8AT a/s)usedﬁléfﬁildﬁlehﬂﬁeﬁpsﬂafﬁﬁoﬂllﬁmaﬁor@ o dl;ﬁ)tenﬁall}lreacuve
Activate .carboxyl H al dehyde hydr ocar bon_chai n)

functiongl gepuR wphiekpiptest &J@o%uﬁ@esgﬁﬁcheémcklé{@ﬁ@ww NExgmples of such
protectlh]g%r‘[cglpglnﬁ 4 c%teer@hpac\f‘é g 1808ehs 4t l{b% and acetals and

C|a y avai i ved car oxy
ketals odlalddsydas mng kbteney) respectavdlyb SThd: ﬁe]zdtdf@rmenfn gsgramp d:haagnstry has

v e Ghct N b Y SO 0 2P oty 2

ed.; Wile§aNEWOr @kOom1hG wi th a cyano residue. Basic or
acidic hydrolysis of the cyano group affords the

i rede 3 I:
085! | 8 R RER Y s bR nhELE LR A ecbenchifths k) sep
result ofy ﬂﬁﬁelidﬁ&hﬂ&j&s obeurttden itk Borrépoadiny gerc(VesiBeli of al198%). Guch
hydrazi ne,. Thus, treatnent of the acti|vated

mutatiop® Figy Xgaultdn gbamges ibenaNranems oRIENARFActGst ek ke @@ow protein.

rogen otectl rou car
For exaffipid, 3 SHefhE VRS Bk BEHEURRE Lo B e RARAN SXHRALRERN change
1nonedrrrﬁ<ﬁréﬁﬁf'ﬁo Mél&:hls&hr}nut@ﬁlproml ate al dehyde or ketone as
above affords Z', a further enbodi nent of the

[008ﬁ§/ e ntThtsrinveR@i@n&w cc(m;ﬁrnh@ M@qmﬁbim hetbaiing an thcrgtism af at least
g% h % It w be apparent 0
one amigio ficid fiepl H"é fthe 1’ﬁr’Fe 149 4 GSY?HCSF Biegaft c'mﬂﬁ? agigsgquence

altera‘uoﬂ" hAES ShahBaL dbRGokCBLIdIMbR SR F8Core! dntifb h&l ‘?9s1due or any
above are répresentafive of a broader set of methods

combinttia@t ofadedetiong ﬁ&iitlcelx,t (maﬁgashwchfthetthlm iekbltisg maadnl has become (as a
rocesses.. Thus, tional 46 WO 2005/ 115992
result o @Pﬂ%}nge@a/resz@aritzo RN .ﬂheé?-negﬁsﬁg% gelptiNed thsorensifiyity of the

non-mdct:ﬁgc?{rzf%gl%g)t?? tsﬁlﬂ g'rcStEﬁm@ Ithe\’tlf’}& Qnt s&?yemglé edadqe%s

I nventi on a par I OUs

muteing i tiefeiireifiict coferraf totdze tlibmlﬁlt@'h Oeﬁﬂsthe sorrdsPOitdihg potein ldolling the
be recogni zed by a person of ordinary skill, it maybe
mutatiogdy epfersRilo dhstein 8s @ RfAtperamideior ar y pr otecting group

OdS%;I gf Rgt%\éécpﬁergﬁe ﬁro&%er&’m@@w refersqg afl elrlc?ciggnously occurrmg
protein EEDQ céll gt is%ﬂ§ce@f:1bl@ t® ﬁiu@a[ﬁoh&helt)éoﬁﬁﬁcﬁelaﬁee insensitivity (1 e.
resistance) to a therapeutic compound which otherwise inhibits or activates the protein.
Accordingly, "theramutein" refers to an endogenously occurring protein or portion of a
protein in a cell that contains at least one amino acid sequence alteration relative to an
endogenous form of the protein, wherein the amino acid sequence change is or was identified
or becomes identifiable, and is or has been shown to be clinically significant for the

development or progression of a given disease, following exposure of at least one human

being to a substance that is known to inhibit or activate the prototheramutein. Solely for the
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functional group which protect it from undesired
chem cal transformations. Exanples of such protecting
wgnroesassdoncl ude esters of carboxylic acids, siPgi/uS2005/018412

et hers of al cohols, and acetals and ketals of
al dehydes and ketones, respectively. The field of
protecting grou chen1str has been revi ewed ;

purposey of Yefiningihg preoediag Setemeot sgstapee wesupes be e dn & hemical

nt hesi s YQr 1
agent for fipaiopset o Bt s ieg SNt A el 48R bt R fmfion, o

theramutdiAts d Srofthid ®hRH MAfboRs a ild¥dtioh iRfts BoritHpBAIiIAR chddenbilsgene,
occurred in its correspondi ng gene (Wi gel et al

whereinsaBRutatiorets assneizied with thredevelopnient ofrelinfrahtpsistange shepaient to

o B ST U R, 1 B

given th%@a?rnﬂltéﬁh' fhe A bﬁxs oﬁa%l&ﬁ&gthfefa%ﬁtéinﬁ Rang Qo tHdprofdehePdmutein

am no aC| | ein. [0087] This |nvent|on is
which, thedughmnestion, gi'vepnsxt i sail tlha]rahmtemgSmmlalyt Bﬂ@trcmc’dﬁ aggiven
| east . one amino acid residue ( he t r{l aclibﬂ "
prototheyamyuisive thec lsargwonding thgrmytelt .ra ERqd ?1 Tamy ?lélr“é‘PF as arisen
e ions, or additions, of at |east
byn“mgwgﬁ%%%%%E§C| ﬁ?@%ﬁ' or any conbi nation of
[00@9% et A@étﬁrdmg@d ittis rerﬁ hanglatpd siicdm thhghs tlhgene.swhtch regcode
ei n has becone result of the putati
theramuteins gedimitedgo sn@qg@mualﬁ epapdls sHchdhatellion Pf(;% hegmyigin

non-.mit fis .
excludeﬁ lpaqsf%lpﬁ echg?cﬂ%y {lﬁgq‘sg g}ﬁl{lfé ngécg s PE’ gé%‘tsgﬁgﬁ 2 g'IJQeS agd bacteria.
As useﬂé?@iﬁ 8k terﬁ‘v"eﬁdié?nbﬁs ﬁ@fee tdféfstt@ﬁ gt @at lﬁﬁ been pesént 1n the

her anut ei n t he correspondi ng protein |acking t Y
chromonmmast ofdhe organiement lesgt ingtshansitzichBra, pinee BoprRtiam e tﬁfm "cell

0088] .As us d her er.anutein’ refer
as used ([glﬁ% a9 %/ xggg G:pfqrﬁ%uc gqllgwlg?tﬂer in an ofganismy ot 1g1a1§1ta119edatﬂlder
appropﬁé‘lé ?a%gfa't&% @b diﬂb'i‘g?‘c{d Qb @ndfRRE 86Side@f ah lo¥Enism.
nsensit resistance) to a therapeutic
[0090PO Imoham;ped‘n otﬁt]fhﬁnvwrﬂmmg athezintweions aptateiatles is Htered for the

t Accor d . "t " ref t
First g R ERBRES 05 GRICTORDI R oB B MG PR G LB g .. the

protOthQIr&&lgl?éll IH aﬁ‘otﬁ&] :{ Ly %E t}féQH@thf%ﬁ QEhefa%ﬁﬁéln‘?Q@ VAT Of a protein
Ace altBration relative to an  end ogenous
(prototﬁ@ﬁlﬁht@fn) tHae ispitedl§ ialieadphemetein. t Inestil mhoihenembodizgugace
change is or was identified or begones identifiable,
therarn@mun m@y oxr ﬁlﬁtagr me@ﬁﬁdsqscmﬁlp@@dﬂe amvm%s Wstg}gg‘h g n
such ingfficehdfe AR HRATR N et B TP PR AR o B2A HETRCABL (e

below) bﬁhﬁge fHoughtof Q§baﬁﬁfhaf§h Qherhﬁu‘téﬁQWhef&s Isﬂilﬁlekpmdnt atutations of the
actlvate the prototheranutein. Solel or the 47 WO
(alreadg GOBdtad)5E8d 31 mmm@%ﬂm&dmwmﬁ»@é@@melﬂéﬁmﬁh g

t he precedin ubstance n
a5, BB ERS B05%: o R PLASRABER shEkyofprp
tyrosiné E{ﬂagé 1A% ésti‘%)eg ﬁtﬁﬁlﬁeﬁ %%IQB ighibiRR MY Qi typFUBcr-BBl. Such a
definition, heramutein is a protein |ch har bor s

Ber-AA niaiiatid :{lterechwfch sespectte s pord comymendo ed dspej doien of Ber-Abl
wherein said nmutation is a5ﬁ00|ated

(whichdgglep 8 FrisE apivell) Inivehp aydhalahiererp P fléﬂi‘aa{o‘%eéﬂt‘s Yfgred,

OS2, TR Wyl e 1 i

may helv@ R iceinreabdil of @Ediedsed Eeeivomtiivity redatitedd his rpmrmﬁ]eramuteln
refers to the prot ot heranmutei n which, thro %
and thatmlanofdnhlbgﬁdq'@rsls pogdy indiliigd byt ameresni e in cangdlf eLiphipiting the

prototheramutglgs Iielgetmgeo arallotger ilramutein of primary interest is one that has the same,
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prot ot heranutein, the "correspondi ng theranutein”
refers to the theranutein which has arisen by
wounv@tiise2f rom sai d prototheranutein. [0089] PCT/US2005/018412
Accordingly, it is apparent to a skilled artisan that,
as the genes which encode theranuteins are limted to
endogenously occurring genes, the definition of a
increas¢her dacrasedispeeificlantidsy (pelatied tositsgnotethnnytein) and that is not
- i sease- causj ng i nfecti ous agents such_ as viruses and .
acﬁvat%af&l%??ogfy aciyatyd by ap @gentibatdheapplle ot aghiage Hisugolgiiseamutein.
Other VTS oo ARG O R RC T PLERERhk R ioted ot
theramiteingcais ineheleinageflly durribpeoricommontebbserved Vatisttsl ohgpitéin, for
refers to a living eukaryotic cell whether in an
example gaiants has arqeypaessehisemhdfetent allsts o piattisulan Beteatlosgme cases

| r.organ.cultyre conditions outsi n .

such vebnB e BBBB K VG GREl bGP RoRl B fnhnon, wic
functiohd) Qi TRk Betdimidg RpPireitdnl A thé Predéic8 o8 dedn® thhf\B fferentially

first time with respect to a cormonly occurring "w ld
inhibit @Wéi'vaﬁedhmqﬂmlqr Hengtion oéihe Variasts. Fheexample, natu_rally occprring
variant%(gf %&Iﬁ%ﬁ%@lﬁ%)@yﬁg ggtgxpl’g’][ prgfcilr%g g{aé g]];? r}ots gul:lspa\rll‘tel%}lf glj%ferent,
b LREUR JRSEAU S Mook iy o KAy RGBT

(06921 t hétrwitibeatpprecietedcthaiy srheckas on@agpeewif thesinyergbonds theg
) ) th,erar}utei n. In. such instances, the first theramutein,
1dent1ﬁ%a§19@rp 38 agent thes {s59ctivg pg@nst gt gmtqg@ﬂg_ahmseﬁ gpkecomes dominant
™ : . I | T I i .

ooy Lo S0 M. iy 1 PG AT s
identifidalibnlof\aa agaittharay adiige tagain®tch rAuisRChada cyminos mdthih &population

tertiary. theramutein, etc. As exenplifjed below a
of unaffligted; indizfduplsebytivhssein spidinutginig koss piscertibiyte mgsjulation by an

[ ' hat e - p-nhi bt by an
soprovid G888 QR AR o BRPRERD e o Bt ngepug,
importait! s therdfbleeTreddwitiffed a8 DpRGta théramufBii)Gn 6 AR Bite such as
"wWld type" formof Bcr-Abl (which is also a nutein

where itis operexpressedsuparticingtes in Aaignalipg prvsessyvia¢h hasotryiseibecome
is altered. . [0091],1t will .be.understood that nmut ei n

abnormylly FRebEh Finedpible. ¢ adtpleieriaaeansy o cselfly Anlibd

regulatibh®f 8 38Bulal ERiRASRthQ thALEHE SRS fuRRES p?ot@ﬁfefa}ﬁjldtéﬁni and

iifsi
relative to it's prototheramnutein, andltshat it 1s no
still be fredtalile math arinhibitpool thy piatbthbiameiteiiywizneaa derdantetatatrnent would
capabl € of inhibiting the rqt ot heranutejn. Likew, se,
be lss ghiie o PieleailR where dre tg\?ﬁaﬁﬁvi}nw%ﬁgfeégttt bS8 beRRssue
here i BSbbSed HIPhe48sptE Qf L8k i
whete 1Pncr eased oOf decri eas@?p%%@%@g{@?ﬁ é@%g?%gg?né vanes
among irid$vifnads thiahexpaesstdefiferyntandianis af an snaydie agaitki whick thednticancer
.poorly activated by an agent that is_ capable of
agent isgHrected({yach ﬁé‘l-ngﬁQ@t Rérea thereriqnts wquibpotpaye arises s bggame
i t | ' . i, | furth
prdon 3 85 85 aF St bLBRGaReBchl, e RS DEf pst
populat@Candraré getoéted OAITHY theiP BIS@EY BdpMivertdsIo @padichlaPbirke of
for exanple, variants that are expressed from
established therapautiatréadinest. of a particul ar gene. In some cases

h variants ma e unremarkabl.e with respect.to
oRHE T, KRoisRhetely e aRi i wpivetey LR ot e used

interch&Hgbiify € RGER1iPRGOE:DY T RPRLARY toCNdbstafcd thS RARSERRE aQfvates

agents that differentially 1inhibit or activate the
the funat®ining @ra givercpriotain. obUntekeexphicitbrttated Sthervaxaq apl'ativator”, an
. . hat ucLaI |y, .occurring ,v“ari ants of a parti cgl ar . enzyne
agonistry gt 3y eACKY Py Pt Y PI0FIR'| e ddanfigel inmeapine. dOp aethiipR Py yn

di fferent,
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but a therapeutic agent that nodul ates one may be
i neffective in nodulating the other. [0092] It will be
wappsacs@ed that, whereas one aspect of the | REEUSRME018412

is the identification of an agent that is active

agai nst a theranutein that arises or becones dom nant

(by any mechani sn) during the course of a treatnent
activatof @By Be partielordiongiate, Lakwoiseers wspbetein, thetthens “antagonist” and

identification of an agent that. ve a

“inhibitqpEe BrotejRArg %seg snershangestlyn AL LBIE}BH {ap ont 1snhm1ted toa
substanqqugtfblﬂd%tt(? glild E’?ﬁb\{ s‘ﬁf@*"ﬂéﬁ&ﬁﬁg W@%b@pﬁ)@éﬂ Y sBkthha

ess susce approved drug,

substanc%“‘@ﬂﬂ%lﬁ(ﬁ)ﬁ’ atﬂiﬁtei&ﬁmea{sl thdisubstahbebiadg ovhé prapeinfind Eed«uf:e(s}'the
mut ei n becones inportant (and is therefore firs

protein’s @l@mtwm the sl vidlongmaterinly éﬁﬁiﬂts@g e gRoypt gf Q@ag%teglt igithe cell.

L&
Similarly, ch ! &ﬁeaﬁh%ag S"&F@b‘é%g X ﬁ%g@fxﬁéﬁ&%ﬁ g}lt\%l[ %égféﬁggcgfﬁ%%ﬁt%ﬂ ok
theramu?éi’ﬁ‘ Q¥ IRdtAeY tH-8 eel AbQdnceliresd MY definad AewrHbAsT the protem in the
di Sease may be caused by abnormal regul ation o

cell witlwet subisentigliyemiegthotenerof theaproteireint the celin Y aleps esphptﬂéf stated

mhm“ﬂ$hgégkﬂgraqy&ghgnﬁgggg tlll&ﬁ?@?ksa abrﬁgn' Qgﬁggggonwnous
The 1nh13\0}1tﬁ)qltﬁgpsﬁf inhB#tbFma %e Iﬁgﬁﬁl &f doBfléty e AGhodulglof RGnl a¢tivator or an

t her anu present. This can be an
inhibitot. SBY &/ay i example, ars"aob%mmsfd’l&(haat sholbl heeemsimees tofmegn a

substandiribpicpindadp spdasi e i o SalEhi e ERHEY GEp IR o o
bl
substanc(:]entlhg%x(gﬁewgglﬂﬁféltty\ﬁ{k (ﬁ!ﬂlcgglgl‘l? BFhS 1?):‘3 th M% gir?t%g substance

"inhibity'd prdleilOfeqhitvethar the etbstincdbimdne thepredominrwader to ﬂmrhg
the course of treatnent of the disease,

1nh1b1ter effsat.s Binpitpriynta Hete ﬁl@éptshlgﬁtanﬁg pRftietes Hrq;e}asg ris %o state that the

substanﬁegl'lnpg%ﬁj r?al %\Oaggsep% e1n estﬁ]grt&gh r“gﬁ@ﬁﬂ?;pg{l}?ﬁfgz 18 Binds to”

have thélf eﬂ‘il{a%ﬁ tneali@RORI théFelSFGidBEisky ih s dssctibgprthst "
activator" of a protein are used

mteractmmtb@mmnyeanbgzanm (gt enzamersupsitbn ipsetpin BN, Freepigr{igand,
t hat hi nds,,t o and acti v.

etc.). A'SGJHECP ﬁ%%%ﬁ@eéem&“k@p etﬂ bsrsgpgx?yﬁno% rwlzhsgﬁtee)r(%ﬁ ] Clt ” in the context

“of d1scn§§1ﬁé e I‘Qfalﬁgﬁé%ﬁ ﬁetw%@n a §6Hstandé aid its aftrespOUIg Bidet pﬁﬂdn As
an “activator ‘of a protein" are identical in neanin

g.
used hefdin, tastatesthnt asubsianem “a¢® onda2OoEin 1@@@25” a protein, “exerts 1ts effect

PCT/ US2005/ 018412  acti vat or
on” a pEogip .m0 ST S PG TR o SR nvestigator s
y | L Lhits Qfd BroldiQt ei n are used
well aw@é@%%@ﬁ%&b%m@ a&%baﬁ (%}tl)lltﬂ?olrs (an agc]inl st) islimted
[009a]a The bsﬂi@pt?@f inhibitidai drastitatioand ainmitated fent ¢ftan endogenous
functioning of a given praotein. To state that

proteindebgraas extenhitrp ey @freswnsm@tr@nﬂnwé’é’ﬁscOWPstPé{m’g?tswclé defined

to.th t
for the gastt ?l{ﬂet%l}d rﬁte fr%é 90012% Em%ggﬁ)gﬁ Y& %U% Tfitcpf §a gh?eﬁeéﬁltteréns and
using o TRMBoXbast D al bLARHIB, thdﬂsﬂebﬁ' jeftplghp reféiismb H&rdlﬁerehcn between the
state that a substance "activate(s)" protein,

ability efa givpn substanee, avnd eregomparable ¢radiings &9 Whﬂ?lgth‘? éhegrpg@t@m m a cell-
t hat the substan reased the defined function of
based g3¢ry Séfﬁtﬁ?]eqsr?ofnr?a’feﬁgo eg&’rl wi t hout substantially
i)(t erigg ﬁlﬂé‘r dreNEantd subfignddreider ébrhp'hriﬁ]@ c@rﬁhﬂlonswﬂ rgaisit the
p|ICIt? tat ed othervvl se, an "inhibitor", an
protothepuniagiandrst * and an "inhibitor of a protein” "are al so
synonynous. The inhibition by an inhibitor may be
partial or conplete. A nodulator is an activator or an

inhibitor. By way of exanple, an "activator of PKCpl"
shoul d be construed to nmean a

-

50



substance that binds to and activates PKCpl.

Simlarly, an "inhibitor of p210Bcr-Able' is a
weubstiasoe t hat binds to and inhibits the funcPConSHEs/018412

of p210Bcr-Abl. To state that a substance "inhibits a

protein” requires that the substance bind to

the,protein in order to exert it inhibitory effect.

S)nil&mk&ﬂnyofs&akﬁd&hhﬁmmeﬁwwwﬂﬁmknoWauﬂMM&t@@ﬂw

is to state that the supstance binds to
protothgrﬁawg?@t).w ahdit thegharamuten yider camparablgicpadigipns, or
i nd t d
SEani sty Bf heed iy fsian QU SHTE e O Ruclp under
Cmnpmﬁangmﬁnag;the i nteraction betmeen two substances
enzyme-substrat e, prote| receptor-|igand,
[OQ&S& ) Wh@;l & eempasisen is mgcﬂ@ stween thg pffggts phtwq distinct substances
n the cpn
(ested SYERRAED N En MecBerateMoft EhS A APulc el AP konfipecificiny
gqudb&@nggﬁfespondlng target proteln As used hereln to
state that a substance "acts on" pr ot ein, affects
O(%ﬂ; r otddliemativelyewhen & tempdrisentis made b@th«rrotheueffectépétwo distinct

R AT LAY S0 L P AT R0
other of #RSr Qt%ﬁt%rﬁ‘fﬁtlft‘ﬁaf&?ecﬁrvel'ynme Bédut i§ Rirtle®b ‘%z%b'&log& g%jf city

The "concept o bition or activation of
gap (SGpdeterfinatione Mhogaapasl (cp aaoglecm abcnfearegmatpées (JEf)htemlogouS

oL et e O G SR LSO, EERTL LR e,
Wherea‘glib)% BP éztattﬁrmg 8f §H§1‘ﬁbfo§8hst egﬁ'ﬁltgz gé#:g?(gﬁﬁ %ﬁ ol €rms, and

an | Itor ca an e e
[0R0aCi RefdréncedaPigued &isinfaniatiee i drfderseandingrei wheoidating these
ability of a given substance, under conparable
conceptsonditions to inhibit the theranutein in a cell- based
ay temas. co t I
103 SRR RS PR B Sk Miheor Mt 0L et B

immedia?]# Bbtiotdte thosanad zﬁlﬁ!’sﬁmﬁbﬁhe ter@f“c&@tpﬂt@o%%ﬁdtlﬂ;ﬁggt'ﬁcludes
/ US2005/ 018412 b) the ability of a second

testing sub diffeness componaidsyfon ekarople, 4tiihs smenone¢ntratien (such as comparing

v B B e P o AT S g s o

two d1ﬁéf@ﬁ°ttcﬁﬂxg)8uﬁd§ tb Y Ritheit %Béﬂti‘?/% T@V@Qfaﬁﬁb‘ b dadsponding
conpar abl e condi tions. en the conparison is
protothemttentdie bk trrauhaciaf f[éretskﬂhﬂ 1mvmt1@ht®twﬂtoaas1t§utms0gnw@her useful

- (tested indjyvi d]a(?lly) on the theranutein alone, the
Va“athnésaﬂfiPOmBar@]élFr?@ 1HoRbnol ogous specificity gap

[oﬁ?i]ef gi‘httg hRe el[n?ﬁggﬂlepfb Bk ag@ﬁc\sﬁt)a{ Iégtfﬁ) ?oaeﬂ,mﬂttm@ that

ween

are moﬁdﬁfﬁdcﬁﬁ@ ifsp 8 Asfrahhigin ive anpbsitileepesificito aep.OfA Wibéromull or
is tested on the theranutein and the other on the
no" Squ;rmmgap indicates that thetspene sxgétfgﬁanttm@asu@blﬂ diffpreneehtweensthe

effect s%iu‘)ﬁ%o %ﬁa ﬁtg%ng%tgf&t aé ézﬂg%grgg EGQ éﬁ%ﬁeatro?c}rt‘heramutem
(howeJé?EﬁéhOJoﬁq)%uﬁds BRE6E Gk ferdaR t}{eﬁcé)oﬂﬁ?*t&fnmm%ﬂ RAFate both a
hough one uses the sanme substance in bot

theramutwt amidesorrespundireagotaferirputain) sudrrpnegative aptmﬁ@t}cm»us
sp emﬂmt&lﬁgap detern nation. 010%% Referen eto
indicates gepbstagoq baf ai@gR Ket SARSCRIFRHGR dulest SffHive 2t the given

theramﬁteﬂﬂh%@géﬁlgst LRESE of the corresponding prototheramutein or other comparative
form of the theramutein (such as one that may harbor a different mutation). The latter

category is generally of lesser interest than the former categories of compounds, except in the
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concepts. [0101] Anal ogous issues apply when the case
concerns an activator. It will be imedi ately obvious
woaoasheswki | | ed artisan that the term " conpar abC®US2005/018412
conditions” includes testing two different conpounds,
for exanple, at the sane concentration (such as
conparing two closely related conpounds to determ ne
case wheel the corep@utdan sy potewirthasyitsaolapieely heyserresfeet drethe shesgmuteigois of

s R TSR R bt EFRBEEL 5 o
ity A0 TS| g O bl s bvnin

manner €Alogkd fodnsor fD 16&s. Thus, in one enbodi nent of the

application of this approach, substances that are o
[0148] ¢ Ehe tsentias Azppraidese mearsien idenhieg eompounds fhat gehibit a

. .specificit " zer Ul L
oesives ST ST ApF L bl DB bk o
activate@hé ﬂﬁfﬁﬂ&&n@%ﬁe‘ﬁﬁﬁfédhbﬁﬁg affik el @il-taselRsipasenowheteahe effect

theranmutein as conpared to its effect on the

of a subptan¢eothte ariivler funct{dningeishe sutticd ordogenas fomy obe puoteia is
useful in their abi]it 0 iphi bpt or .actjvate both.a
compargeh &l trero! Tiparearuss i B8 ssien g eniBe hbY BiErdfis
endogel’?d%g f8m BEGRLkMEinSPeci ficity gap” indicates a
substance that at a given concentration is |ess
[016#] ecThws thegsystest erables giexbstoverdyafaompeimistdapablagbhinding to a

a formof the correspondi ng protother tein. or other

theramgeimaad SEFHBE aBERaRr SIOOTY freleain P elfilg neflondpeot it
r boy, ) I

a3 100 oM b0 R 84 scaf s

discovel?a@)ﬁﬂﬁﬁﬂcﬁtﬁd@éa bleR@biding ©XxaRahmuteit el &krtl at least as great or
005/ 115992 PCT/ US2005/ 018412 case where the conpound

greater npdylotqupedact antthe celivdar fanctioning) of ajtheygmptedt thae preyipusheknown

t hera ein is'of, no real,.concern fromt .
comporigd§ BRGHS k6 cRiies Ao i popuby il 3B peagpstr
emboditd4ESH the #lvehti&AR coﬁ@f%ﬁﬁd’mﬁ?%@ gfte&fddoV Ald i@bMifRId that 1) is at

approaches to quantifying the specificity gap )
least as affeetbramainst the sherarawinmrastthe dgied drog isi agawst the prafetbgramutein,

antor S B o5 BBt 3s TR theramotin e
diSplay%sEgﬁhﬁiogHsl)é?y ?geﬁ%gﬁgﬁpg%& can be identified and

I'r a it o activate the theramutein
[0106] er MhnrAadEnboidigendbf the invvdntion,aelll hasedegssay thyratmatrin of.
_ where the effect of a substance on the cell ul a‘ff{é .
interestfagmeserl 6RidegtiBr chemicaiagentethabarg syumbnss of etivpiors eHée., that bind
. t,ein i.$. €0 r
o ana B Pl Bip BTNt B GhL Bl P ABRE T g

agents 18Y B1s8 be iflAbiRsre behdtivaloBsléfthe protsthetaiRitcy 6f @mailied tiggamuteins
t he di scovery of conpounds capabl e of blndlng to a

of the stue peatotheramicid. dweed hyeia, e denms:” chesdighlagsnty and f'eqpepound”
are use e BT B 5158 B ROV aaP SO REED L P
molecuga%( ﬁxt(ﬁ?%lgt %? g@,gtﬁxt? Hgﬂﬁcluglihéwra\forﬁfc HATRAHOASa1ARR HE R Of

eranutern and exerting at |east” as
substangéeat sometigeenfaredrodst‘ahall mokclest Gmletseharstideistaed herein,
functioning of a theranutein than previously known
the terne sRSEARGE 8S Byes harrinralers exapsively tq pendigslageps/hempgunds, and does

not refd?tS Zg)tltpg%a%%teﬁ}s.n As lurs)e(f"he?@iﬁ,t 'ib%flo?{cal agents," are molecules which

include proteins, polypeptides, and nucleic acids, and have molecular weights equal to or

greater than 2000 atomic mass units (Daltons).
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enbodi nent of the invention, a conmpound may be

screened for and identified that 1) is at |east as
wehimsatisae agai nst the theramutein as the ori gpaalusenosgis412

i s agai nst the prototheranutein, and/or 2) is

simlarly effective against the prototheramutein as

against the theranutein (i.e., displays a small or

[01@6 enAkedriingze i iapation| & tHeyandiagih is §dA&] addusadin a cell-based
enbodi ment of the invention, cells that overexpress a

assay systea depignetl o ifentify ageaisdbat ase ?élh!]%f@liﬁ Qreactivatarsi of yhe theramutein.
chemni _cal are.i n or activators

Where {0 15T RHAR et Grissiingt 0B o fouft s KBl are

known, @ﬁ% pMFradledd sél6@The HldSt &ﬁ&tﬁﬂﬁtﬁ&aﬁﬂﬁa’i@%ﬂlﬁbﬁ for'} in the assay
chem cal agents may also be inhibitors or activators

system.oln geheraly tlug degnes elfimesistancenrt aghemmotdieto 4 poem nlummmdsagemths

determiflgqi@fﬂ rrgltg) {igé&%_h eu!s% t%%}[t:%@sh @%gt%g‘egagﬁlgtlgﬂl) uglplg the cfrug that was
first adrh [ RLE %@Eﬁﬁ‘/ﬁ/ to 1ﬁﬁﬁ>lttlﬂta@t1{ &B& aﬁr}ﬂﬁ%lg%%% 9&%{55? hich the

st ances have

theramuilelh "ariose. Ul }mg‘netﬁ@cﬂﬂbfaietﬁmmlﬂ@ﬁﬁ dleglteé?e)f chl l’esmlﬁl)lce fteRample
subst ances are sonetines referred to as

by analypy fdlbseer ACwrialuss, ae meHwmewnapd segdard e ﬁf? art mﬁiémaléw
reiterat %%élgnfl%w%%ru §$ ga&%f Iee'l E% Is r%fgxs% dr sﬁoglfltb% 11;(1ferred between

em cal "agent nmpounds,
the trealh &k 68ihe @btlaﬁaﬂuﬁa g{é@n usaeaq;ehﬁé St perbﬂecdnﬂghé?@ibsequent
agents," are nol ecul es which include proteins,
appearap@et qfiﬁetbplrauegelna Ratheuovlsit & requicks] inander e practios the invention is
n 2000 .at om c.nass

ht t th
that a s RS R o S Bl o G ip g SN SD 1 5412
[01&)9?106?&&‘3 ﬁﬁf&hﬁglé Paﬂdeﬁlly Eé&%fﬁtécpzﬁte BrdchRANS bPkhown

ected and used I n a cell-based assay system
proteincihst ye extated in derlbbdrgtoagbuitthatthiaat #erteeeh shovon twbesclmmcally
activators of the theranutein. \Were_two or nor
relevanifjre fpiRPTR LIRS BYS Witk thagops shibiieventies- Such muteins

qgglﬁ spreferable to
would r@%ﬁ)gg%ﬁ?%e gé&wés}i%s? an:Jcl %eéé@rlrﬂﬁ ein avail able for
[0108F | Roitdx@mippbes &y an 8§51t edTobthin p@eemalalh]hlbﬁtbﬁs sregitess of

seh§Si stance of a theramutein to a given chem cal agent
p2107’s, H@l@n@tnﬁ (A193) esagkq speombinpitee- &t&@rmfaéxoé@néwﬁ@ gedeties of

e L AL AT R
kinase 436435 @h rﬁl@éiﬁéﬁiﬁﬁidﬁd@ﬁﬂd ARAIASE thei EpdtBe: collRLAIN & nM

arose." The net hods of determ ni ng t he degree of such
inhibitor egdistt arebk, When tleix somipeund(PDHOAB3M |vsasctest¢<ta?ga1rmt vam@s

«Mal ues, are d standard in th
PZloB i [OPeTBEtems, h?“é“‘r“(eérlh%%;’d" eH@P%YIW AGAHIRE Y g 0 %‘e 8&15%‘5? such as

210chm34E56K bRk GBcReEBSB 3L t leGaRErol r
P bet vveéer%ﬂﬁ?h@ t?Beat ment g%/anﬂ{]mﬁ@ga;él ent \?\/lrtg{?gi[il %iqc\?léi 1 Ore
resistant (Hurapeudli 2008¢ @"a’ble 3¢ Fagtheamdrd, hEea:hham]ﬂhe nbmpound was still

appear ance of a eﬁci"XEﬁte' n. Rather, what is reqw red
marked]y; wr%rftweoorpﬂl&@ﬂﬂee t NHRCTAYEFRS BiAn fitsvas againsithe wild-type

p21qPrhe ttﬁé OLPI{dO\F%_%%fé %a‘?&sﬁ gléﬁm‘ﬂ‘sr‘l%u{aﬁt i %ﬁ?’ it was

t eachi ngs or exanple; ran
unable @qmbﬂtﬂ%da&wt@ tél b eadpReianlé atbs (B 137001 haptl @bRinkS second
that are created in the | aboratory but that have not
paragraplene slsowirg. o). Héus] thadisalobsd conglownd itas able tagthibit a theramutein

tio R T A el 5 e 5P S,
which vpe[s%ﬂ@?(gyklfdv@?ﬁ'tﬁétqgn@ﬁ) Hé}ﬁ%ﬁ{é}%ﬁt&ﬁ th"{t%;cﬁi%lte{ H{?I most resmtance

In an fort to obtain potentia
of nmutants of
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p210Bcr-nbl, Huron et al. (2003) used a reconbi nant
c-abl preparation and screened a series of conpounds
wenoewn15m2i nhi bit c-src tyrosine kinase acti vi PgT/USD®5/018412
aut hors performed c-abl kinase assays on their
conmpounds and identified the nost potent conpound as
an 8 nM inhibitor against c-abl. Wen this conpound
to STI—f(HD]HBﬁi&B pirelvaand sempB thedhirns metlardobigy faip2l1t0 Bientifjphn effective
t el NSmsowever, it showed activity agai nst sone
mhlbltobpfthﬁ’é’zrlrﬁt ant's dhemtein. p210Bcr - Abi - E255x~ but the

O T A PGP At
methodb_']é@g desmBEE® foritie BACHmeasSRid Beweld apihe ROmyesitisis provided herein,

edly less effective on the p210Bcr - Abi
no one emerharaitnghe world arasibeemsuscesgail mlstdetl%@lm 4 ehopyipnd agent, let alone

o methS5l A ATt oL 5T T RELTUIoR Lot o s G ity the

p210B PR e I RGeAGH lad 'eEpYal lof gfAdr @%ﬁﬁﬁh@@’fﬁSWﬁs QBle toRlo with
1270, left hand collum, "second paragraph; see al so

respect B the wdld) typél'pmmB"rtAH@r@temc(Swédhah ohalo Snignem Aughbte2@Qs; O'Hare et

i t_a ther t hat artially resi,st
al, BIO@HZOEMTIPB% ehalo Leokei %‘?Q‘*y % o EnLeSTEn 0Phnt
Bc
[Olqb] Et dAn%ec%tgren?}ogﬂleﬁﬁh | t eﬁﬂ?%dﬁ%vg?ﬁ%ey stan Clg/
useful, E&awa ﬁ@lﬁ@rﬂaé&ﬁf)ﬁﬁw fBkere iﬁﬂﬂﬂfﬁhﬁhﬂ;ﬁéf& patientSHho Pprdgresden pa 105
asisiRUrely and sinply, the Huron nethodol ogy failed to
l@éqqmptply-laﬁh@tpql g@@tim‘@ mqsy{ﬁﬁemeﬁlétlantoqtatgqq nce patients develop such

reszstar{) Bcerzs A(? lo;ll_z?’lsjjg?cttzher ema ve f ecllm%:?tg a{lgégg eaqtd fzpl7 ts' ﬁé}gazn

OSU I S | nven 1on, 1 nc

The meﬂz@H@i‘e&c@Q)ed MRtD R RIY b5 SH i*epﬁﬁ‘ecf @prbb@ (b |zdl§zftzﬁl i me

herein as well ‘as the conpositions provided herein, Bor.
pharmaxologivellnnkeuineierizé end demienilydyhriesitpeafiecinedolibgors ofithe p210
entif a che ent | et one
s e JHao o e P e S el i Ercperra O
applzcagfllftjeﬁituy yﬁ’JeYalizHBﬂz%) &3 nis W pr 2R OBGHy lﬁg#%;v%'-résﬂ?diﬁ %ﬁﬁzﬂtem

equal or greater extent than is able
[Oldd] Wi ﬁlhthelpeaspﬂiahvetrmmhaatem cteﬂ is yyed théll%iay&lalcamfuﬂ}emhected

phenot%?ce Shagqt]cg%@%tc é%loig.ﬁnqq% JB%B?YS wéqc pfmkq_dgowr rgsel_nlgé 81,3(? %unctmnal
sty S PR B BB 1980} O oot

conditiéise fThis shoalitesiabitatitéle ty @8eds the ﬁlﬁanbf}@icﬁchaﬁact@lstlc displayed
alternative for patients who progress to p210Bcr-

by a celhBiat FRAESSCY ﬂl@rpmtgthérmw’e@ai & Blpnpiyiic dhpgacteristic (i.e. a non-

ate-resi st at us pat ients devel o

senot B SUPARUE AR B A CBmePRERFENE (PRFHED, Slkehha

and/or 4BRH Whﬁlb?éﬁﬁbﬁtﬂﬁé fh arPdMdaPiR@thiddia deRFib&d Heremﬂ]ﬁ(pf’@élbﬁ @f the
described herein provides the first reported approach

phenotypic chmmte:risjuc is Ehemswedd d@l total hetivityad dettberamateamth the cell, and

che synt hesi fective inhibitors of
i a sy Aol AowSiofd e TSHARLTH Rl SRRFLIC St REYs RTiepeie
[
phenotigB ¥ c%%‘%f@%yl% b S TR AIIERH P eramutein i
and is r@ﬂypﬂ'ﬂr@h lity cellstifatiegpiess ot arhhertaoithe theranii@dih bir 16w atdoents of its
present invention, a test cell is used that displays a

corresp@m@g mqts»thgr@n@&l@dFurgrféﬂé@w fgencheademonsirated that thgghenotypic

Charaa?%%l&lf 8}? i a?eg)t}y rwcfuqatg%g tinﬁ glg(eecgf} a?céi%qg PP e r%%u%rhdwﬂh an
inhibitdrd@ bRk oT1Rf thehREgst al@ﬁEQgh thif ist b akRlyk (HENHASE since an

appropriate conditions. Thi's should be qualitatively
inhibitdrive astaratorad theTEOpmep abygiveycbanadeee iatthie dindi thp killed
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by a cell that expresses the prototheramutein. A
phenotypi ¢ characteristic (i.e. a non- genotypic
wohersaatmei stic of the cell) is a property whi BOTiUS2005/018412

observed (neasured), selected and/or defined for

subsequent use in an assay nethod as described herein.

Expressi on of the phenotypic characteristic is
investigaterpmdsitaless tsacht hiprojest. aThu;sc far vhe yurpdsetdfelefihing simplenotypic

IS a It .of the ﬁn?sol ut e anount_ of

the.cell, an
charatEric b R ed Pt vy e Call sty Puepe thq pllled

I
v RGIELY B o URCHRL] Sl b LRROERKAP g SE Ml o
the therap@ay, evhichi willcialthis 1éddab isergrseser damaeeﬁmmlﬁesleoél dftilee
theranutein or | ow amounts of its  correspondin

correspgpding thrarrapiginei This dipvwsibe skifled pygstigricsio pigulate thge effects of

oSSBT Al 0% O BLAAL e KRS S o

theram#teRy, ¥/Midhelk B cYds$ bf @Hémwdl‘ la%&ﬁt Rxﬂﬁcl‘%mé@ﬁie\(/éﬂsﬂﬂ gd édvalently
theramutein , alth ough this is not always t%e case

modifigsithe €O rendarimglit p&ymanmﬂaranaqtmsb without #nduali@iharing agodss to such a

be avail ab at .the tinme t
compodh & TS TUPOREr Eg%%as%f@ﬂrfﬁnaﬁewgs@msfﬁ?rae}ﬁlagﬁfakes
subseqﬁéﬁ@lli} e@ta@ﬁéﬂlﬁﬁ& useRYRIuEPEsshy) §ys B % WMo gtol?%rdlnary
phenotypi ¢ TCharacteristic to su sequently use
skill tham wduld bghelpful festucle phﬂpoﬁasnncﬂséeaﬂne 0I5 obamrssenté‘IBNSkI 'l ed
|nvest|gatﬁaﬂléy al so use a substance capabl e

oligonyclgofidess SHg eiedANAng R R friessiegae- asedﬂféhodologles and
vector &oEkRYE Bontai ﬁﬂ'{gﬁﬁd&l&lg P{cﬂ?c;t%sgr eﬁl%d IItl ﬁné ngfn?eqst%g sQEcted

ecreases O correspon

phenotypie cladrtiéterigtic id Nhitedab gy getit i@ of Wel the@dmiuferesi the 8dsdéelll Notably
simul ate the effects of certain types of activators
for ther@muiemﬁ Hietsglested fphemadynip eharpeiedstie it ssushly atsoalisplaveil by a cell that
or of. the thera s.ac
overexteit B Dra@ et e bR et pe bR ERR B b umpfyeted

by knoWR @hifibi@srs bf‘@ctfﬁ@ors 6ﬁﬂ€'§fdt61ﬁeﬂah1u@e§ﬁ manently inactive),
wi t hout actually having access to such a conpound,

[0Fl@] t Weplgﬂmppqmedlatﬁctamﬁc 13 smgptyl*aeclmmp:twtlc af & cell other than a

he pi.c. c ac eristic, f ent |
genotyBSehgr B o LIhE GUE Bemt ot e spS Ba A aments ofs RFRpF
defincd IR %8?‘5%&3@5 R S R T
cellularcdssyosysiehsaictatding t6 fiad teadhitga rof eertaig oRM%,mhmtihﬁént%ﬂhe
i nterference-based net hodol ogi es, and vector

inventieg, porqtiagr dignigasien &if Herfgrm H@?P@F)ml%c}tﬁf%ﬁms@ﬁ of gt king or pature is

1ntende£ir2>r Pﬁi%gﬁgt% in {)ﬂi% C;&rgﬁlér d?eqfeﬁﬁvéiﬁ g;f‘agr%ﬁ the gﬁ\?err]l’h? ﬁldeed

the sklneasd;mml thust betBlelty selé® rany biedradteiRichT thd &l thgl rﬁz%ﬁ@kes the
phenotypi c characteristic is usually also displayed by

utility of e@@bhshtlm@the pmm e&lbbwé @ssayyHer lus ot berhneedsmFhei pheaotsipicn
i.ch the acte |st|c |gknodu

charactﬁlﬁ%wrfzapll?ﬁ oqr qélaﬁqabg? ?)1? be obseryable or measura‘gle dn%ctly
r
e oﬁe%@%@gﬁ%r%g@?@e BRIk b EIREkEG b
charactgésttiy picasuwrbd ittty wingstaddatrdautombted lebou:z&pﬁy dqaipridne and
specific_requirenents_of a E{Operl y defin

assay p&?@ﬁ@@% phichcie ke @wecofas Ihindhe aid.e dhe Eqr@u "ﬁbffeéYab!% éneans
thata cﬂﬁragtgiggtf‘c 18%\68 ﬁl%g eacﬁr ﬁg dle (L,tglgle %ﬁﬁ%yagﬁ%%h%mcondmons

accor cer ain
by any ﬁi@ﬁﬁWﬁﬁt@d}éﬁ/e@fm&ﬁlﬁng tHé\&éB bf @fﬁ‘y ty?@ oPlab6fatdry MstiAtieAfAti6h

the term phenotypic characteristic of any kind or
availableat Thregeing "ddteatahie/ad not tha ppnops Tdetastadh. dr cd]aractemlstlc may be

properly and effectively practice the invention.

I ndeed,
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the skilled artisan nust be able to sel ect any
characteristic of the cell that maxim zes the wutility
wohowsatsdoki shi ng the proper cell-based assay fBCThIS3006/018412

her needs. The phenotypic characteristic can be
quantitative or qualitative and be observable or
neasurable directly (e.g., observable with the naked

detectatdg ¢o oskillgd artlaarmvﬁh@gb@mg)detdgw atraay glcvgmrtmwl gepending upon how

eristi gF asur ed |nd| ect u3|n

the invegHRRE 4 SR SHe: T rorlEy SRR agtivators
ofa pro%hé}grnﬁfeﬁl (6P MParhbref HP ?ﬁla9fbe %Eél{a!blé {0 htabg tlf@:%levﬂel Shbfdtipic

observabl e" neans a characteristic my
characteristis detedted onlysaftet Iﬂmraﬂdﬂ&)ncteftaémbwbl aetivatoesr tegisulogparicatcepable

condi tiaons__ by any neans_what soever, _includin the fﬁl
of activaiingthy PO pd hisforp et the SPUILY tosBrtimers the AASI P atis

I, " is not the same as "detect ed A
generatg‘i:g}({h%ttgegr“sf &%E%?Ja © 55 WO 2005/ 115992

[01RET/ Uﬁﬁéi@f’j;@d-&ﬂalé’ctemtﬁﬁicﬁﬁb ®ut SreoBKinitk& b @bivitls elthracteristics,
w t hout being detected at any given tinme, depending

transfomp@nn Riate, diffeseritialien sﬁagmtdqstr@ﬂq eﬁlondat@msst@tﬁ, qafpdytigsashiyity,

f t t f
fon g S sl PR, Gl angte on i e e ind
etc.), pItI ChiiR¥e ﬂd&ﬁlaﬁ@hseé/iaé%oﬁlﬁé’ééé %& fnol&iRis 38 bﬁfek fiftiaCellular chemical
etected only after the addition of a known activator

species (suclt &ss:tAMBhﬁtoaphmn«mlpﬁsJ gycliohudestidestmodplativms POReneThi s

express{ing o e Rle. B CBnPattisch B Geians s OBERRDie prphasurable
contmu@ﬁs‘ﬁage 8.5 [ gl%&%l %@ 609 Eé’igw ATt EB?&H@J bisﬁﬁlggéé.pfehﬂﬂﬁl @éﬂsity ofa

mte acteristi
cell cultur@neif teansihil9le. 51 ﬁioduladblﬁ bei entdiatanss 5trafgent shingderiat e
phosphoryl ation state, catalytic activity ion flux

phosphfawlaéeg of ﬁéulzs@late Oty PN, (O A1 tEnignt ﬂs‘@‘d‘indﬁﬁl fley| asrqsg the
membr, OL%}iS Vairg% RS 01%689&10118 ﬁltracgfu?ar CA le% gﬁ150erta

second messenger ecu s or 6t her
embodilithfsag SdlbdiPphehbBPEHarackRBEL ﬁﬁlyfb'é‘dﬁte@ﬁ:d%l\ﬁn the presence of a
phosph0|n05|t|des cyclic nucl eotides, nodul ati ons of
modulagpeioé thea:tpﬁcé@sammtemamctm theraniuitein. Nedirsitations ﬂ@rln@d@d with

respect%cgg @ﬁa?gcg?rg%ﬁgzﬁ DS se ecLegl Plg m%%?egl{ae:g Rﬁ t%%%oﬁme té/rms
“charactdr¥Bc b€a gell” rﬁ“%@ﬁdtyﬂ@ RedrhMter@dtica an@%ﬁﬂqpﬁlu‘ich%@f}:ms&" when
transiently (e.g., nodulation of a nuteln causes a

used totrefantsal therpartibelagmeasuralphpophivy yf theintactakll ar 8 shistetlakae fraftion of
he nutein, or a transient flux_ in ion flow across the

the cell faljprRR A ravarah ety t8ﬂ§e]@)P’V1t|hé’o%‘E§tF‘%?s alieﬁd?nr'ilt"? OF eEigple; a
phenotE b Pt Skt Bo P M e TURCL RS o G RUF ph e ol o

over expfesses AGeleded prote@ds bat@ed Bf tht pees@icetodth eétasniltﬁrejf thedirotein, or it
the theranutein. No limtations are intended with
may beradansient inereasecdraiearepss méh@ @V@lmftan igtyacsBulgemetebalitefos ton, such

AMIZRLET Eip Guigiag nogiefuh, flrt Sy @ieiRpioyinositol, canp,

blcarboﬁﬁ‘t@r &6t Rhd §l§\h§us to%@ of bfiRhaty skiah td £F fhat Affer a BN exposed to
used to refer to the particular measurabl e property of

a test sulfstance) tacchacastdristic sa nsahred (asseyedf may bé detewiined biea seb-kellular
thetr atnent of a test cell, with a ;
fraction e S SHowper; HEHHNELTCAREY: OF s Vit S%%@HB% yhich thereby
causes &E%ﬁ@s‘fﬁr@% 't(ﬂ: the 10 cgr?tfiétQﬁﬂf'thE %El'f'%ﬁs‘i’ Beé
observa en a ce OVEr expresses a se
not a sub-&dllaian fiastigil tured in the presence of an acti vat or of
the protein, or it my be a transient increase or
decrease in the level of an intracellular nmetabolite
or ion, such

é 1ntac cell,
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as CAWP, calcium sodium chloride, potassium

l'ithium phosphatidylinositol, cGW, bicarbonate,
wenens/1s99es obvious to one of ordinary skill i RCThS2@5018412

that after a cell is exposed to a test substance, the

characteristic so neasured (assayed) may be determ ned

on a sub-cellular fraction of the cell. However, the
[01i1d{ t i dhe charattenstic selectet dorombdsuwintent witbinothe aelt myustarit bl an

use t he su?stqgce to.cone into contact

.t
itrinsig PR " GETICH AREB 6 B PORFREFIR BRI BTERE ol (such a

o e AT T4 S0 O ey o

results from theaclviigo e thefaiufeih isideahé cetl) shusrudfecting aﬁharactenstlc of
intrinsic physical or chem cal propertg of the
G

the cellivHepnindigingt méh%ﬂl@tanwgﬁwtﬁ@lf rsidissassed i deipil akover fer
examplm% er gﬁel{lﬂéralgl ell’bé a eprg l‘lekl s%t‘rﬁétris giihsé.h Oftupg gPJ[ng fr om

erlstl
utophds?ﬁo@!‘dhbﬁ' 4 proBdss Wﬁrdb'&@ﬁ@éﬁﬂyﬁieﬂs bﬁiﬁbﬂ:&)ﬂdﬁﬁlﬁﬁ{g thet hus
fecting a characteristic of the cell which .
phosphgiyéationet itkelbby trimsferting atenndna phpsdﬂlafe gragp &DMEB edta itself, it

would {33 e agBRibHasdo Srise TP Bphub LYoh Stk Gy o on Sppropiate
phenot%g% gﬁe %l?k‘% B tHe! @1 for’mBAsAF@Seht W‘Fﬁfs??ﬂedaﬂ& BK X'Eﬁaﬂa@temstlc

catal yzing the phosphoryl ation of itsel
does navyeftecaths faetivitynef the T@ﬁ rmroﬂier pbiduﬂmfmir@ogemtapAfs rtlmnkﬂTda
ontQ itself, it NOT be appropriate to sel ect

investigages kﬁﬁwmp}m%ﬂa%qnaks @oppeqeparipgietlaeive Pt AMmANHY of @
protein ERC1PL, AL A 5 el 1hABe Lo e O3 B

act1v1tyr sﬁfﬁcﬁ@ﬁt td bedeagd autbphospiiorilation Glet Bavedbitahe Cplabilit@to engage in
onents. As the skilled investigator knows,

signal tmms gsﬁ@ﬁwstbmdhe rell. nBle dlassicspaper by Whitelcbak (1A88)is both
rot in kinase in a cell, since
educatlﬂlﬁﬂ?gﬂg EOtg?VOéP%Fbt?‘W ‘E?R?g es are known that retain
[Oﬁ ?y etk GermPGédp¥hdive ﬂi’ffnt)t}%h@éﬂaréc@eri&ﬂ@eﬁﬁ&s a characteristic of the
ophosphoryl ati on,” yet "have | ost the capability to
cell wheﬂngageapmswesto gmialbltctrs ensdivetarpef @given srodin pmtothrrarpatein or

R L T
admml;tﬁ{aegﬂg% 5 ﬁﬁﬁ%ﬁélﬁg ;&hﬁm&%@ pt %ﬂi ﬁ&a%é{d éédlﬁl RS wrld.

teristic I's respon ive to
[01 i biAt avetul @herutypiv a]ﬁara@te@itlcaasgexeﬁlplmedhenem in association with
510 I,ﬁ{ otot heramutein or theranutein). The term"known
p

eqnéﬁb@x@méteggémrwﬁ is digpgyiatiomafl ceHeranyrand reliferaien. Tt is
noted thaﬁ ?ﬂ]e sgﬁ‘gee'garg éf?lltia% a ar}?béjéi)g?tghrﬁa% fbg é){vﬂfl Eﬁfaf%r]rd?ﬁémmtems

of1nterbl§efFldi ewwdmé@mfbaﬁ JE LRIWHB) Zprﬁhfeﬁﬁloﬁxﬂlﬂ%ﬂ diffe@ntiation are
herein in association with 10Bc - Abl and

commrrélpmleuch@actmst@e that mydﬁsﬂte@mn@wmﬁp@ssmeof a gftrtm pf

I | t .
differe ICFAI ; o | %H{fﬁ@ﬁ@pgﬁ%}té #%%é)tf%ﬁ 1I{Y§:gt1€aa{l[ﬁt l?];é?]‘gprexpressmg
a selectdll Efcﬁélﬁnﬁ of&’epfoedaﬁ% theh %&trﬁfc@%ff sudi p &ﬁ@t’@ic%haractemstlc the

di Sregul ations of gro proliferation
charactdmétfoéreemhesa]hnl&d tatte presenoe anoet) ehd pecifawmtisity of that sebeted

resul.t from ogverexpressi on oL a variety of
protem&infi?reﬁu&ﬁble cenditipnsy anst hessliniesge powsthgskilled Fiestagator 1o identify

1nh1b1tc¥r§ ?P Q(Jttﬂfgto% oftaht!l‘lgra{n[&‘(eqﬂé ef*rteg glfozyasod?é & pA@c%?&lﬁglyb@

nitn or ear anc

phenot%pi@ Bheﬁa&&@sm@tlélfysﬁorﬁﬁ@rta ch&ides i the léd&eancmayga@iﬁe latigtityCof the
econes linked to the presence, anount, and specific

activity of that selected
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protein under suitable conditions, and this |inkage
allows the skilled investigator to identify
wonmishiisooes or activators of a theranutein of PATARISE®E/018412
(TA) as desired. Accordingly, the phenotypic
characteristic is responsive to changes in the |evel
and/ or specific activity of the 57 WO 2005/ 115992
selectedyaPteiis2 0@y Drespd@ivegbleayrid chiraetetistic istfbred todwpimes ve
“sh phenotxpic characteristic is referred to herein as a
phenorespiiBr esponse. " [0117] Though not al ways necessary,
[o11t7] W ITho®8H £ a%aﬁ%\é@&tsﬁ%,ei@ WSl bReLPPARMANEEENER to Eﬁ‘l?on cells
.~ express high levels of the theranmutein, and to sel ect
that expaesstégioley g of teahaamateis tand ta sedtct aphendtyysc thavacteristic that
verexpression qf the theranutein. This is because . .
results %MFSP&PEGS@H%PEE%W@WP@?- 5 kshpcause phendtyme chagpsteristics
. f : i e .
tnked it REh TR 2R S BerBROR ek H80T, PBiots digiingishable (caser o
measuré)SasQMBERMUES S0k ek X plesgdaatagiiesterte’ifdnt. Foutidigshenoresponses that
phenor esponses that are observed in response to
are obseryediinatesponse fo mpdulptess efithe Bierpmateingte efierpampliffadeg the
.t upctional ] evel. of the-theraputein is increased.
functiogs) fovel SR LRBRRuteR S nHastd CEAE-BTHh e b Pe LGHERRE
phenor@PsRie\BPervBd GEEIS Rl B er@¥RERHRE &ﬁ%anﬁxﬁ@inﬁ@?éﬁrﬁ&ﬂﬁ&y Senkfive to
particularly sensitive to nodulators of the
modulatdre phithettedramufel 18] Preferably, the theranmutein is

st abl e ssed. in a test 1. Stabl e expres ;
[0f153 01 Pectrbly. Phavibrromitein s stably SRISRIn icttralic SIapic qegression
results fnei‘ﬁbél%'grtﬁé ﬁ%faaﬁtéﬁnmﬁ%@ Atht %Aiﬁ&re‘ieﬂﬁre%ﬁﬁ&ﬁ c@{iuffe the
assay. e, t1on a

or exanp stimulation or activ
course 60aBRENt F@fexampleg siithulaton pedchivayormnafia dvenfoabht@fadidnyliag
refractory period during which_ signaling js inhibited
pathway mayths folpwed b g ueisaciasn Period deringowpish signalingis inhibited due to
her.anut.ei n he 4 Lan; .S -1 e ' .
dov RGP SbolE BT RRHEE: AAUERERA) Ry tetaion
is usual®y SIFA%IRHES 51 & forh B By R HT Blefexpfosiing SRaeraMifin) EExpressed
way, the expression is sufficiently nmaintained that
anotherc#iasi thessexipresaiop hesidtigigntty meindrinest bai dangestih aphegadypic

charactgq?%ﬁal}{ﬁﬁ%g %)Jlgsle?\%ﬂlt@%fjg g':fg goglrs%];)g t%ﬁ\?gﬁ%g’%ﬁe (il reegrﬁlga%ly to inhibition
or activhf&h 8P ShdrambRld) S4thiBsh AcEhab 4eitd Ryvilt §Ve|1ﬁf’ &wn-8¥R01ation of
i T down-nodul ati on of the theranutein subsequently
the theramutais sulBequantiy vecureaEanbeseakisons) githsughtablespressmnard the
of  the theramutein is _preferred, transfecti .
theramytgin; ig Resdets =ttr.aa#§?tmf0%%§?<£€%¥re?§l%ﬁ e{iwssseqvequﬁmh@muteln
my TR SN PRt e SELGLE PIGRTHIR, o

duratioR 98 the aS¥:BtBBieinSis Sheit telatBlead thegprbgretdinge ductine Bsthe Usels of the
~decline in the levels of the transiently expressed
transienthyegxprassed thefamutein petodesapedes insush systaysewertmsy &or these

reasons, @Bl caPisopeg oM BRP BT ¥, G0t 501y by W
[0Progf ery prafdddirSs sQBHINPmEBLA O t1Rf prédet RkasRMtinvolves the
I nvention involvés the " follow ng: [0120] 1)

followihgenti fi cation of a theramutein for which a novel
inhi bitor. or _activator is desired. ldentjfication of .
[0329] ap 55 ofslﬁpfaﬁ@tw&? & mﬁr@mat%%r 1ghes 1Qyiehimtbiter pactivator is

st S GO SR8 55 ol BBt

techniques (See, Gorre et al., Science, 2001; see also PCT/US02/18729). Briefly, patients

that have been given a course of a therapeutically effective treatment using an activator or
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t hat have been given a course of a therapeutically
effective treatnent using an activator or 58 WD
waQ05/113%992 PCT/ US2005/ 018412 i nhi bitor of aPEm@sm06/018412

suspected prototheramutein and have subsequently shown

clinical signs and synptons consistent with di sease

rel apse are identified, and cells or tissue sanples
inhibitodef & keawil posnspectdil patatienimuteincanditase sadequdnilpghown clinical

st andard Iaboratoaé t echni gues suych as

signs argieﬁfgg)ﬁggs eAnsisieat P td&eﬁxqﬁrrﬁﬁﬂﬁeefirﬁ 1 egti&gql,ﬁﬁ{c?@ér&&%&e samples
derived SRR ARG alifnil B YL g;*ég%r%ggsaa?& %@&%@%&Ahﬁia@eg% as

sequence o Known | eranmutei n gene o
RT-PCReis eaipence diké@priotiBeramiitef ©Seftimingt @nd dembirkd eslthapdeviously
are correlated with functional resistance of the
determipedresitie peifhse@icncsof tha knowin pritetheriemutein gene ireE8WA gequence.

. nor.e_co nl || -free assay ,SVstens ai n usi
Motatiof B SETRY Hsaffid ind &8 B S S8 onalBRismeS P e
prototh&ebndtdiPMundtich &ARE i (BIthastd6N mar@ LSRRIy telTBES assay systems,

confirmed nutants conprise a defined théramnmutein ich
again usig steedand exttiodologhie Oneb swistrawt-imbicingdsutasoses e cotfethed, then

. her ei n. 121] 2) Provisjon o est cell _that )
said On%szrpmgaes@ggan‘f R RS MR ighapay bepsed in
\ﬁzebg]l] . phenotypi ¢ characteristic
the Sub%ﬂ?%ﬁ asﬁgggﬁé%ﬁg%?%%é]lﬂy shown to be responsive to

[0121hi bR} ®revicion afd tegbdetirthatafkpiddses taltheramutetn of dterestanddisplays

commonly, the correspondin&%gnototheranutein. Sa

d
an obsegyiblg (measy Rl porhgppiypiarhereteastic whichtya beenpreyigasly shown to be

N . C to i O

rspor B SRR 5t RBRAREHS oI B

corresp@idih®protdiBerdmbtet. NS4id BpdceidpiRhotypicahafitetiBiédhht hds been
defined herein for the first tine as a

previouskyrsbpwn ésboresponsivere inribitats aeadtivefors off the thevasmuteiorofiigterest

t finitive use of. the or onse for the .
(oD, s5fosdbeb Bl aERb Ry g B SBLH S RGPS ToreR frstipg as o
“shenoteSPrRE F Mhge QhboBMAVA IR $nhtibh R A Hefinkti Sudtf the
acconpl i shed through the use of a high-throughput
phenoresporserfor ths pngose efidentifyme compopndsdhati anglikel gitos bainhlitors or
. and_for_ which an appropri.ate phenoresponse_has_  been
activatqrgafihe fiQd g Tasdnenbs %&P@Pi@@&t ek hedtsp \92 P;h}g%oﬁl?éoq%ﬁyut screen

wsing 824 L v Bl MR ol RS AE B R b
been idetafednal charattefizedaAlerndiiveo besman atliacs highith®ubput PEmary

teachi ngs herein) and then utilize a secondary screen
screen G BOFSaneTie hleenobminhngecteristieiofia cell ine (thiglgies pot qualify as a

bet ween co. upds that are.tru ositive "hits", 6 i.e.
phenor SRR FETER0 et pdlon FoiHE PRBBIE R opsplgh srcn
accordih@tFihe $achihpPRerbial 6 diaghith ¥&weePBRAPNATS iHhhreanR pisitive

inhibitors or activators of the theranutein of
“hits”, i.qtidiligdrs ot activaters efithe thermmiteinaf cblest, fosefaksetpesitivdiat

natural |y expresses the ther ein such_that a
compoq@g i aranot ihfet PRV tﬂ&r@iﬁﬁg CEEIEen Of BESEn (D QRter
cmbodifithb 3T LA AL AR, Blcfe AR il o Rfonsive

phenotypie chafgteistit é5 preseht ondt exippbisadtlire conditiomgevhicisiranbedus to
in a host cell that does not otherw se express the )
one of qreahikileimthg erta In othppesbodimgnls) fhe theganytem is overexpressed, in

. constr.ucti on Qf expr.essi on vector..fr.omwhich.the .
some irs AR EioR el n o8 RitoTRinBlbs SRRy b LAy 5l This
usually(il@\gdhéégé REnAMRII6X Bf AP &§HesdPnNBedt BOHAKHICN B tBErafidi®dif 0% be

an

introduced into a suitable host cell and overexpressed using standard vector systems and
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WD 2005/ 115992 PCT/ US2005/ 018412 et hodol ogy. (CGorre
et al., 2001; Housey et al., 1988). In one enbodi nent,
woverseipoessi on results in a | evel of the therPammuiSei0s/018412
that is at |east about 3 tinmes the, anmount of the
protein wusually present in a cell. Alternatively, the
‘amount is at | east about 10 tines the anbunt usually
methodgplogg.e (Gorrqetal.c2001; Honseyrestahel988bhdonpemthodirhent aomsuexpression

results i 8ol o i GBob irb0et et ot et (pegrdatet Thpprptein
usually giiésént ih 91er] Aﬁémgﬁ{f)é{% $hO angﬁnﬁs 81.01@55{% ot 80 ltuﬁég dhe amount

resses the corres pr ot ot her anut el

usually pfffsér&ﬁﬂal&dlll nth dnotHeh Embh&m&m;ttl@& fnodnt |1tﬂit&d§a‘38ibouﬁ30 $01%. or
of the nuteins that are described herein are al so

more prefesahiy at le@% él}OUJi SO &imep theagpynt @av@aélymrpa,enhl@ﬁ Gllty, and

re tro usual |
01286 hefarince pFEORL F R R e SR B pe ¢ o
rotothérb]ﬁuﬁeﬁﬁ@orﬁ@%}éndlng-rtlaeth@ﬂﬁf@lﬁm&h%f GhiBleRC LAY doild of tREREtMR that
be quantitatively alike in both cells, however. For

are desasibadperein are Mt)arnzxme& Hey UIswldfsetam catalytic sckivityrangftherafore the

ot hera 0 incr ecr ase, or
conteol B utalts BREy S ibofrta Ty B8 spme phetamie ST A b i et el
|
The phérﬁggyg?ff cHEPJc@errrféE}c 2%( | rgﬂ IBe Iq%lgﬁtgit Vgg;i]%lg&qﬁ gﬁic})lt cﬂ)lléglo@vever For
exampleg hanatatien that leaddto reactivetddrest the prdt@hmnutem may also increase,

Accordi ngly may be deS|rabIe In some cases to
decreasg, fjr gtherwisg ,agfg%tlltgﬁp%qlﬁ% asthaly with respgoh tyene;gsanore of its substrates
in the céﬁ dAQ 5'? 'hﬂmﬁn xﬁ%ﬂ tfng%léc{ﬂﬁf eﬂ{&{%@h{b c%ulcalatehgﬁé ol aegr%ater or

con I S exhi

lesser eﬁt’éﬁtf a@éoafdlﬁgly Cit hidy ®B megiwbn@lhesbmetda@ssa a@uQ@pﬁemoﬁr Bf sither or
may be done, for exanple, by expressing the proteins

both of fhemwi@ﬂmﬁm@tﬁ@ andl Sesstharamiugein yuchuihatyestae agmtéd CBIJS exhibit the

d
phenot B R E RouBronp (Do e PiF SeaRhp 160 nmieore B oxemsle,
by exprgslksiir%% th® ﬁ%@&mi from ﬂrbm@&rmﬂés@%tlﬁ@y @di‘l%eod(djli%fé@ B¥&dfusting the

in the art that a properl
amount off mcbucesp;resme aﬁalyzmgstandandtmﬁhodol%yy(sda ffcbleaxampld; daniatis et al.)
her anut ei n d.the er.anut ei n- ex
[0128f PHHEEains B dia toraipnrsh biBe b e ﬁé’f‘g’ﬁg@ defiged
[ , [
PheHOfe@‘%éf#S‘é;ﬁp%“f%g@%%%’e ol RN Hefifoch 15 AT n B il e
theramuteihadkpressingrasll limsrag agesubr ofdefferenss il the spaefic fdtdvity (if any)
activity of said theranmutein relative to the

betweelt%heﬁ%@%ﬁ@ﬁ%@%ﬁ%ﬁ@n&m&mw SBR o ripaFanRiels-inducing
mutatloﬁs 1%{ g ctrgase of égcrga%g' \‘.h gglﬁc act1 15' %’}‘ s‘iutgi tﬁer?muteln relative to the

eramut el n expre Sln

corresp&{(ﬁﬁg?f)@lﬂltﬁerbﬁﬁimﬂ h@hes bes f)ﬁﬁh BRRALREHA @ﬁﬁeés‘ﬁlg cell line with a
qualitatively the sanme in both cell ty Thus, the

prototherkinhitestiexpresseigicgh dine, inmypreferdbethaighe ﬁ@iﬁcﬁ@d phemotesponse is
. .,actiyity of ¢ era ei n-ex Il line to
aualitatfehy s in Bt ol RoRR L e SBR cuarigansy fHasss too,
normah%é fife a‘éﬁi}rcty?‘of {RY ﬂ%rﬁﬁﬁt@ﬁll L d:2 Rtk c@fﬂlg@@{?tha{ & tlé %1% B&ahﬂtein—
he art. “See, or example, Bolstad et a 03) .

express{r@]c%l’l]lméj dreviceatarsee | Such mbﬂnﬁkzlatlbledlethmvle stel stpadand indlye art. See,
wi sh to use unnodified host <cells or host cells

for exarﬁﬁltebﬁﬂsﬁéefh]e(?&@é} ession vector only as cont roI cells
[OleQL Cgﬁtteﬁla vel? ? Eﬁl\i}ﬁ(ﬁ] q?estprgapog?lga RISy wfsﬁhg d@%dshost

expressi on VEC

cells or 21@&51/61113-5&9811@%% %é@%%nlﬁﬁw&ﬁhﬂgcdlﬁ elfor certain
in

t heramut ei n was roduced in order to generate the
experinteatll prwkedurey. (e dosteogllperetthecells into which an expression vector
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case where the investigator is only interested in
identifying a specific inhibitor or activator of the
wohewsamsmei n of interest, irrespective of whet RET/US2005/018412
not said conpound is also active against the
protot heranmutein of interest (pTA). [Replace the work
_active] [0125] 4) The test and control cells are then:
encodingghethafanaeio was iatperdygedin qrértin gepdiatedhe tepferslls $ akhis pagpe the
t he, same tine). i rowth . nedj a.for even.in jntact .
case whieph g st oflvilbato B sRebBie S SR hPipRe activator of
the therRRERA! SSRRAKE BB COfRIIRARS 8r AN RE&AYRAIn G414 Ative
cells that are éxpressing the prototheramutein may be
against thregavtethewinbicia dfiteresinfpdOat[Replate theework active]
prototheranmutein, or with a test, substance, and t
01857 | 40 b festndioniiol Felsdus thet AiAlNGE] PobToRELhafiBough not
o \ . i :
necessoffiFh 8 B8 AR e AP0 S tp Wl SEARN) Bl sBfablc

conditidiRdudtaghet the pheteepbasinmsee éxpréssel sdpasiyed. Cvamel cells that are
Alternatively, control <cells not expressing the

expresspngdhopietetheramatein may batrated &vith tisravn medulatgs pEHgi ng

upon. t he rticul ar phenor.esp e th h il
prototnfiROHeh Grp B 68 Rt PR SR B i Rlen L85 s Buncs o
determih® §/heth@r @1%? ayetion a%atiﬁst tiesthe@fukeéin AR Ineadilel @9 ahd abiligTof said

the control cells af the sanme tine, or at another

substantdsrte meaiuthte fhe pheseresponsoimhe expecfed hesinet. rAltersatively, control
enbodi ment of the invention ubst ance hat ..are

cells nof EYRTGISING 1P PFAUIAPAMULT PRY 2fs SBbiHEET ePBeaifh foon e

particul bfés%&s@%att?lfé ] ih‘ifésﬁ%a{tgﬁ RN &EFoF B8dy. Substances may
phenor esponse of the test Cells in the sane” manner

then beassayédon eeaaqilcells adie optivmatiy,rondihit @bmtrol@klls sighe same time, or at
protot heramutein alters the phenoresponse of

another(iineg, gneh Hreasilisicar®isdessi ng control cells. In anot her

i nont - . !
0BRSS 5L TREIORRD. TRHe AT MR e
the test chlfy @RMeahpidiynidemeidiasttheie hbisitydirheduiay ihegpHehbiekgoneé of the

| no effect on the unnodified (prototheramutein and/or
test cells fie e rsameinranmenase ks reasmplegthe koawn ghodudatpisof trp projatherpagtein

e S SR o S PRSP 5 Yt

emboditfGD abive subbi@hce WY S de R HBLURES abillBf toBh&IUIRE Ehe activity of
effective against the theranutfein, or that are equally

the therefofutedt invibe aggacellstwlibtiavingditihe ot wd effechontled wnmaedifiehe or
nore correspondi ng specific theranuteins. [0127]. . .
(prototlsr HBY BRI B3P BRYBE. RArECSSBELF Ve Srlly okl ingpstigator
' bt | | BEE® Rbnti
i oBEHUR by BIAREL S UL BELLAR P S Rl
for exa@PRNGRIulatRs that eremegy lefftail cigainbietha didrathiitgingbr thheare equally
~theramutein. In the sinplest ternms, an _ ,
effectivelagrinstthoth theinsototherameuteialand pRgpr RES eospeling specific
th itn.vesti gator has previously correlated with the
CAMYENEL i onal activity of the theranutein may be suitable
[0f201 USRh&ighbnSe&idnsRtARES obsdRVENAI/or rhéhseRl 88d inttuda, for
given characteri'stic, the skilled investigator nust
examplej deg¢ctior of bybstraims of tiepr@othe@nROES, anisBetion of gene expression

om0 SN TG Sy, s
charactgr?&ﬁbmf WS c Ath S t¥§ iggd %@gﬁ%ajcor Y ﬁ%@iouﬁ@?ﬁgjéia'téd%th the

I'nvestigator nmay a o normalize

functiopdl@0avies PO s ehenarhiiteinhaay bdartabistior tseaxith ashimghedsl [However,

to that of the prototheranutein expressing cells.
in selecting a given characteristic, the skilled investigator must first verify that said
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[0128] Characteristics suitable for detection maybe
nmeasured by a variety of nethods very well known to
wohosaisd2skill in the art. Such methods i ncl ugeT/usaos/018412
are not limted to, detection of fluorescence of
suitably | abel ed proteins (FACS), immunohi stochem stry
(IHC) for detection of protein expression,
haractemtm @ilfitls the criesaadfibgaipch fliendiesporms aenpsding tei tdadmirtgs iax given in
otting technlques such as hbrthern Southern and
detail h“?‘@élt i Skillse invisstigason maxalse wish tomgyaslizs the Pléﬁagrﬁsp%sa%th the

ain | 19ked
theram&&h %%‘é%r%“r@s 5 glg"e thf %eq )Iram 6{% S%gl%y@ I on assays,
[0198] r eh@helatidtRe s@sbdY for dORBIsRMEy POhRAGIrél by a variety of methods
eEerturbatlons and the |ike. The rel evant phenoty
VEry w

fao@otte those pEskithyn the ate tSech eeptledds iedludsy butese pot lamted to,

detectiofyof gpnfhsipls Y S0 ealtbiroli FACH RURMGRiFhbepisty (HO)
for deteé‘;ﬁdnecgf prBt%ﬁlaéngé%Eme otng%tr'tl% BffiolfBhd bWdldy As fy‘::s‘s§ohd matrix

subst ance conpounds are identifiled that
blottingliechaidqules sdeisasrléokﬂﬁrﬂ e8tutlomn, tand Wbsteramlidte bficellesxiraets siemerse

ells, |t may be desirable (but, not. necess
transcnrtﬁ%ferpi HaeRL av@ieasetm@% tRe enéﬁﬁﬁi}&heklmlewpﬁwssays

(ELISAgrpELor ecg};l% d&s@%’ r eﬁf %gﬁflagenﬂ sttagse n%%}% %{%0%%1@1& gerﬁ.ggﬁlons,

and the fili¢.f The reléwemcgheheuyﬁﬁ dhbradesiristic mahibbidereied erthacdnl thélirﬂiz[cﬁ cell
(as desired) of e theranutein according to
after tregigagsh Wﬁ@@ tei'ft subrsaricq @érﬂlﬁemtlyrlbreorr eathsellylar ﬁeﬂ@n@ the ged after

t.h erms "activator" and
treatmett Oﬁﬁg n%ag llgngﬂé a\’%s& S]glﬁ& V€Y. This may be acconplished
[01201 h OHEEERMHuRIANEaHShtiFicd dhA Qa RSB Yssitddaiffed! ¢h e MMamutein

to one of ordinary skill in the art, involving either
expressipgrtest celth, ;ilmﬁyd)erdesmahib st ot hevessety)de indgpendehilnwérify that the

assays,.Jsjn cel | sfectdvmththea optiate ..
compoudls {5nHicd e exriiing iAo R bR o G binding

mechanfkﬂ{J QPhhALE c&ﬁﬁ&ﬁrﬁh %,11 1htﬂe elitigdr JQ?’ frg %ﬁ]ﬂtcﬁ’f b 1'v£’ﬂofs (as

hods S nce suc ods are we est ab
desired)t d’f&haﬁﬁerahhegdn\acédrdmgtto be teaihirgysaf @ ihe¢rtion I(l]mfeean]lesls referred
reference texts conprehensively discuss suc

to the d%%ﬁmmfé%e f(eeee"aorlaato B Xxadp rhibitesy éwﬂelaﬁlapvybhmé iy be

accompft a?r% n\%.lg o ng?u%%?r?&angkgg%éga%%%},c or pora OWHO[B %ggl Olldﬂlagy skill

in the ad, ifvol@ing@ither phRFR) prdteintiain sQirQﬁ@étfcelhﬁlaﬁﬁhﬂmﬁla@da‘ygusmg
W ey &gSons | ncor por at ed)pﬁ!r See al so Housey, G M

cells trangfgged @hthﬁheapmommﬁ@proétftbﬁr@m&n ot theragiutein segsther sdth

sppropriffe i difeieh by ARUEH TS CenehorBe Rateeishh Bltpoggere well
establlsh&ﬁﬁtthé Yt (RYRAN AEBSrdiRBlePlGel ROMRIG R Sfethcd RR1s
10Bci - Abl = T3151 therarmutein. The prototheranmutein

compreMwet}l"rhscmmeEhmec&mmwa(;deedop exmsge, HomerBad &8l J(oifrannsen,e@OOZ

tandard pet hodol d.th
Bona S S, (1995 Supenluamsobio 1’3@%@%% gl o Mpmerirs

Bonrfac?tg)z g rS;/ gtdar].gqjl God). Ut refr]n% §Pﬁ5@0§§ ﬁ'rr K e? éyt uc?leSoﬁf II.Jacorporated)

See alscOHOWdel, GIM ! %8@05@16164 @hd kéféﬁhb@ukerem?s séd: hls@Horowitz et al.,
Unnodi fied host cells, or host cells containing the

1981. expressi on vector only or both, may opti onaIIy aI so be

In still er emhodi ne e t
0143 ey et SRR AR T Ui atony B GPaRRLis el § identity
substan¥&aNWat at O ibAS ofhe BELOPYEPIOPIS thoramutein. The prototheramutein and

theramutein are each expressed in Ba/F3 (murine) cells using standard methodology and the
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[0131] Another useful assay is the determ nation of
the state of phosphorylation of a direct substrate of
wWQ203Bn599k| - T3151 One such substrate is Crkl (SOTAUS2@5/018412
al ., Science 293:876- 80 (2001)), an adapter protein
whi ch nmedi ates the connection between Bcr-Abl and Ras.
The phosphoryl ation state of CRKL is representative
phenoregponses that grmcbbsnrgeé@tel grpwﬁh Qharq@mms (dyminad cell deusiitly for a

N R T RN W T —

host ceH§ 09%6&%%115; B@{talﬁﬁgstﬁ)é"&{p‘{és@itoh%ctgf 0 ?'oﬁj bethD#1ag %&)ﬁoﬁ‘cﬁﬁl also be

béen shown to occur inside the cel and’ 1 s” not
used. Inlstlﬁla;aoﬁlﬁr aubahmostptheryst atlismlormay bohsdlvatii@l wishouPTélkrence
as i.scussed_above. O her signal transduction cascade
to a kngy tror geliValitso be nonitored, including src

OB AR ST g R Uy i o

direct silsdtéate dAGHON OBARTF T ORe stiSRYOstrae th Ok eG&re E1AL384ieh 293:876-
exenplified herein, inhibitors of the T315I
80 (ZOQII)b ﬁaﬁdﬂéﬁl‘rpfhmwb@b ﬁlediaél@rfh@ poragctiqnipativeemBere/\bl anddkas. The

SO _acti v ifferj xt.en or-
phosphbB iy 94 of GRIE & o Elepiifivt b1 06 sielrbRPa GG R Bagy ™ i
cell. Ah@t%%ﬁ&lovﬁ%@&ﬁﬁ' SiBstiafe Fs?) 2]9(% enhy hl[b‘h%ﬂ%ét%e wduld suffice for these
therapeutically effective amount of one or nore

purposeso ppoudedofichuatse Hatphasphorylagion uﬁ sdidl owlzstratedtan bEttryshofwneto occur
.. 210Bcr - Abl theranmutein is m ni ster
inside the C%E@adem?téamlyméumh%ph Honeeyent q?&jh ﬁ@f’%rﬁﬂg?
discussB& L6, HABSs ﬂrhﬂs‘ﬂF&tgﬂl d8&de %HﬁgHﬁ@ﬁs 1% Eﬂ@ bQ ?cBIed

Il nvention to manma any nmet eve
includitg ﬁcrfﬁmubfﬂmﬁisesg BTATThRI3 Kmysebfaf dtﬂmsesuRiA&rMHK ERKI and ERK2,

INKI, zﬁp«TE 2, MR R, N s B@RERT 0.6 Bihers.

Oi ﬁ{] gﬂ dég{%mp]_lﬁgﬁl 1’1%{391 glh%{gg?%% P@ T3 T?J[etﬂ OJA?H%HE hé\;e been

identific@bPa@hipre, WbsOBNEbIt6H ARSI $Cadlivt $o Aifférihd %ﬁfﬂeﬁﬂgla@ﬁhﬁ the wild
"Ther apeut i cal %;{At;ffect ive anpunt” nmeans an anount of

typepratomvoumwnma SWhen admi ni ster ed to a manmal , is

t d t h d
Do BN i b S ET T DR rmpenig one
or mor& BREFSureS tat HoAwtab: B8 @uncqbﬂm Mty StLp210884 e IhButein is
I nvention provides a nethod of treating disease in a

administereddd almyammelnn mesd therenf Tlee tehe “admimidterang” ef fiest hevein means
. A Ent of a rm?LiPator of a therarrutelﬂ Sui tab) e
dehvenaligé aseErends ot eusen IRYrionith s mag ymna@%qﬁ od that may

i QYA QAEErDH 508 LS00

(intravedionslyy opfigianhecalbaily)e tdﬂ)ll@ﬂy,dtemdélﬁ&llymm? 1@@@6@1@. The term
resistant to previously admnistered drugs. The

“mammpglf ppwseddiersin i inisaded tofieptudsy brids mphigmited toahwansalnbattory

it} MBSt B R PR RER b e
amount G¥e @Ypdudl Gk SwhdnOdnfxidieRldeo atrﬂﬁmhai & &fecﬁzélﬂﬁsm&&dmg the

tyrosi ne ki nase signaling in has  been extensively
desireddberopeitticafiedt!, sesh dsashibitieg kodase mftlvnﬂyemhmwu@ gagcgfcell growth and
]ELﬁ}OBr Abl in drug resistant recurrence of CM.
divisiogs fi§-her | different nuteins of p2l0Bcr-Abl exhi bi t

O%Lﬁ] hounlgbﬁslsorrgbit1 }égvgdr%t% enfl %@ma%%%h rgl Sﬁgs%é{r?g E}n t e?lfP Y,
administehes & ﬂl’[ﬁyhammal an effective amount of a modulator of a theramutein. Suitable

diseases to be treated according to the present invention include, but are not limited to,
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preexi st in the popul ation. These latter exanples wl|
not be recogni zed as theranmuteins until such tinme as
woheosdiismase state ensues and is foll owed by tPeatses/018412
with a known class of therapeutic agents. Only after
said treatnment will such preexisting theranuteins
reveal thenselves as being clinically significant in
relapsirtgarenplastic oraitberiprelifamtive dispuiess thetrhsy's beenank registat totpeviously
. rogressi of the djsease in the patient .harboring. .
admlm{%ﬂfé firHgsa e Blehodiip alsa psq 'flétﬁ 0¥ -g’r‘%‘r”e"ﬁfla%‘?n igog individuals
with reéé)%rgﬁa ts{l&.@%tiﬁiﬁﬁf 19 'Hfﬁ%ﬁr@aﬁ@gﬂ{hﬁt@ﬁﬁts FHofn Ui BLRR&H anlddg
onbi nation wth oné or nore other anti-neoplastic
therapya@geiss FoAesansple,tthdtode afipd 1oRE8P kyastine kinagesignatiag il EML has
used, such as a_ chenotherapeutic agent, radjakj.on or .
been exgengbiedamnmstratadrasbes therale od fagrapaSEs QP2 L0 g gerip dgugyresistant

b k iLng. . Bor- i .
NS
inhibitdtt SPHAOPIT P c uehepdospiaRbAfutdRd aiseldaring dag therapy, others may

dacar bazi ne. Exanpl es of anti-nmetabolites include, but .
preexishiotthe pepulatbnt Jhesolatedriagiphes witlaneh be taspanifed aflieramuteins until
.pacljtaxel nci t abi ne, d topoi soner.ase ihhibitors
such ti fiy B Sise a8 o anin eI LSRN Vs R h e of
therapetic §%ﬁ%§. Oﬁl%ﬁ?&ﬁ&?d‘trée{t&ﬁﬁﬂ WANRER pRockistifp iRt dr@itdins ARdal -
et oposi de (VP- 16; topoisonmerase Il inhibitor) and
themselves aplosngleinidallyXgnificpbirsienmes atelative nomnesponsivdness/Aoading to
the antj-neoplastic agent is radjation, the source of
the progqqglqragﬁ the dispasedp thsea léPttl}?él?or’éBgttié? ﬁ’ﬁra‘?‘gilfler nal beam
i a . - .
o5’ 35 O bR GBI, 0l S AN beaBbiccre
in comBiAktionN®RIP bAs bit MoRORhér Al Meoplatity sgntie parydsitable anti-neoplastic
nunmerous factors, including, for exanple, the type of
agent cagybeiused: sushtay pehemathseapeytic 3geat radiion prepmbiagigns thereof. The

. treated and the route. of adm nj . at | et . .
ant-nepl SR o R ap Ik Gl oAb BB, B tictating
agents {HMRIBI hiRBrd Sot Hitdd 18] digflatin) capHRBphdnsidt,ahelfRden, ahdut e
‘ of adm nistration, or conbination of chenotherapeutic
dacarbaajyen tExaoiplastdfentitthealagiitestindude duheetdinpibest to, dexerubicin,

conpi ned with the adninistration of theranutein
daunorkiidh O I1ai6h SBPEIRS AR BPALO T BT Wi s CPT-1D),
aminocﬁfn‘g)?cﬁﬂé iy, KRB, T6-895 11, ngo{é%r{‘éioﬁd{ﬁinh@ﬁs%q inkiBfoMend
grouped 'nto a varirety of classes including, for
etoposidi §VP416; topbisoinietase fhinbibitor) and adnfpydsate (VOM-2ag@pbspmerase 11

. anti-metaboljtes, intercalating antibiot Ifcﬁ 96%mo,wt h
inhibitqryc Whenithnansi-penplastic agont iy fafiation, thypoierytihe ygiation can be

it G SRSBRL PR Ry ORL B SR P LSRR

the pati¥REbdih Efréated®MThe Hi¥e TP BLS-nealGhti@RpEntagliHsRvEsdepends on
agents, ‘all of which can be administered wth
numerdusHadipsoinsludingafuriexamplestheftynerfraganit dierigpe gngnsgyqritpof the

’ d t t t el dmi ni ith .
ramor B BEtir Lt il roh o patai Batieh Rbipe AERp o e Fhsrirdysized
howev!(::lné%ﬂagfeﬁ‘%g)r&'é%bentﬁgrﬁ H@tﬁlml@edm%!y hAfcuRt désel hrk@sut ei n

dm nistered with a conpound that otherw se
adminiseatithatiesonsbinaimnarfehemothempsitgredentstor atted therdpsntic regimens that
at hway, preferably a conponent of {he si gnal

are COT{EW&?%‘(YEFE@W‘@H%SF{ gn phihggaputein mpduias-amit ei n i s
5y AL B0 00 0t e

can be igfo(Bd i a varitthf IR lifclidifgl| fot @anipe, wsiestid ifthibitors, alkylating

agents, anti-metabolites, intercalating antibiotics, growth factor inhibitors, cell cycle
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conmbi nation with a receptor antagoni st that binds
specifically to the Epidermal G owmh Factor Receptor
WOBM@AR)s9Particul arly preferred are anti gen-bi RATMG2005/018412
proteins that bind to the extracellular domain of
EGFR and bl ock binding of one or nore of its |igands
and/ or neutralize |igand-induced activation of EGR
inhibitonerzghies aopcgontrade iahibitos, anti antivhlagentshsEiblogimahmspdmse
_ EGFR or a ligand of EGFR and inhibits bhinding of EGFR
modifiegspanti-Bommaggh @nd pntirapgiesemssis ageyty allpfwhagh cangie adimipstesed
_ TGE-.a ] i n, heparin-binding EGF (HB- EG-
with intfifpry SR R BMeL, TR Ght 10 be he

etace TG--a are thought to be the

[018F N &RMGBEAGUST al theramdteid Bat bd AthisterddwithitivoRkkdsahad
stimul ati on, although TG--a has been shown to be nore

neutralizeoathertre¢aptory myabieil gy tvanayi goopethe Eingher) 2 mefualatog off @ theramutein
reciated that th ant agonj st can bi nd .

can be aQfFRARELER 1t & O heo g e R L oh POt Aipoh

transdudi%i%%l Q{hv{:a?i'}pﬂéﬁtraﬂlﬁ h 'chngo ReF Y s%a%@&sdﬁétﬂﬁ%ﬁhv@dy in which

rna to the tyrosi

si ne kinase domain in‘the case

the therahuteindshctale aadevitich is Exmmpings one br BGEFthat Sgoh irstsluttiert
bi nd EGFR include, without |jmtation, hiological

pathwaygq dp p exhedimeat offhe mysaiien athsampiginppdwaior iused # ent s

_ S - . |
58956, 5 S o S AL 9000
Factor Resetptdi (FRERR)Y Fomtiduelycytefpled 9rd antigen®indinf profeidsRhat bind to the

{0138] O her exanpl es ozggromﬁh factor receptors
extracel[utarslopeadn PHEGERwA losk dinding ef eniecor mase pity Heargdsand/or

s RS ST P BT s o
binds to?%ﬁd]‘%l@R)og b avhdy SEmteR aﬁc?ﬁl?giics B;iﬁcﬁﬁg’ Bf B&FRAD MM f3ah@CLBhnds for

, and others. n a conbi nati on therapy,
EGFR indlede, fierexempls, EGFnRGH¢,cmplsregdin, hestrizr idding fE#le (HB-EGF)
and betaggiinc’ BGF a4 1 S BGUG e 1 e B ouS 1 Eands that esul
in EGFIRS e flHidd) At AEHOr Gr AMfhs BLdihonilth bR A0 Bofthi &'
or before, duriig and after commencing the
promotiaf thgio gapkias ltishowld detappireiadythat i EGFRatagzonishean bind
t heranmut ei n_i nhi bitor can be 65 WD 2005/115992 = .
externalpctp) thspgomebulgunartion ghEHIER: ihich qg onehnot infibit bndipgef the
. r.ef er abl,v..3 .and. . da r. f .het
igand, & 15y 1 PG 8 AR B oY 6 Ao BB, Rrgmples
of EGFR raﬁfagaﬁietfa i B FEIR ivdludd) SithbiManikdtn, biohpidml Agmaiuch as
is adm nistered prior to, concurrently with or, nore
antibodiss édndrfatdtipnal epubsbaptsctherep? saeaifio & EGiraad ghepahagentsysmall
t he esent_invention,. any suitaple nmethod or .rout .
moleculgS) il R sgbety ltnninyblgy Al abGRsELy B R B ERLS gpmain of
EGFR. the invention, and optionally, to co-admnister anti-
neopl asti ¢ agents and/ or antagoni sts of other
[0188F e pOdres exaninsl esaanft groweofakias réceptagpeintolyedjinnem®rigenesis are the
tilized according to the invention, include

receptos dgF sAlBRey el BOBE BEOT AAPEYRe RS, Dlaiget-derived
¢ . ! i ; Py

o e FR BRGSO ARG ABDr ), and

others. anti -tunor anti bodi es and specific anti-neoplastic

agents, which will be determned on a patient to
[01841 i ehta ponsbigaticrdbenapy.che granmiteinrahibider if admindgered before,

during, &% %lc%fnn?ern%{n’g tfxe%lg}? Wit Another agent, as well as any combination thereof,

i.e., before and during, before and after, during and after, or before, during and after

commencing the anti-neoplastic agent therapy. For example, the theramutein inhibitor can be
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i ntraperitoneal, subcutaneous, or intramnuscul ar
adm ni stration. The dose of antagonist adm nistered
wdepsndson nunerous factors, including, for erampiSeg05/018412
the type of antagonists, the type and severity tunor
being treated and the route of adm nistration of the
antagoni sts. It should be enphasi zed, however, that
admlmstdnai lpn‘twsant and 9@ dayspprefesatilpB anid 20tdagls, tnsora pyefpablyi betivean 5

hod or route of adn1n|strat|on 0141] itab
and 12 g PPIOFE CqrpRIElRg raditiop theran %Freﬁﬁmboglm%f’ﬁﬁhe

mventlo%ra!:ﬂerl]r?oqx Q}Séf ﬁrb%}r?mst%%d tpﬁfé)? ?ol, E:g%lédggens\lg l%\fi{hgéé},sﬁore preferably,

mﬂmmﬂgﬁmbkmgbmgnﬁmhbyreof Carriers can further conprise

m nor anounts of auxiliary substances, such as wetting

[0149] ebathe pre;mtgn‘ee@@ﬂn,sany ;swéai:éq% methiodeos Towte sert b@\d%%d to
enhanc | venes .
adminisf A G T AT AP e S ARl P e st -
neoplasﬁ@ Q@éﬂ% 42BN sR DT biheRickptbROWhe dnfi- ﬂeﬁﬁlaﬁﬁd ageﬁﬁ‘reglmens
fornmul ated so as to provide quick, sustained
utilized dectomghag to tedagaentioh, intledaeny mglmq:mlgpiedcé‘mbeﬂmtmaﬂy suitable for
ration to the nanmal

the trealgient o} QepAUGHE REPIEAy BROTAP A T FEl @gﬁgﬂagglnggfﬂ rpiRgRuse of
I
sesific L6y ol HoaR R e R oA ARG B

on a patiedlk W piRAt babiss ﬂﬁj’w&smf&dmﬁnlstrtﬁmriﬁd:lﬁdl‘@ ,foﬂ dxpopteyeml, intravenous,
suppositories, injectable and jinfusible solutions. The
intraperfprdabrsubentansons. 9 FerEseHat sniniiaier d Thpdrse of antagonist

d
admmls%jg%gl%p%h%%léﬂ} gﬁrggrgu%@cpq% ﬁ)&g&lh IP %\L/aél?}ﬁg tRQQIIpL: %%él%ligomsts
the typdn@Rev &ty i ér Wéatweéﬂd th& Psu of dtinhinfstrahed HBEE dhtagatists.
art. In rrakl ng the conposition the active ingredient

It shouldibk lemphauizdd, oweven thatdhepteherd imepntipe fs, nod limdter de ery paytieular

carrier d/ or encl osed within a carrier which can,
meth"dfOBFOLE?(%‘i‘anélmsﬁr@ 1?% the formof a capsule, sachet,

[019#'{1 er g Bekie QIR & exRBTL, bACoBE M 2P e Qa]:i'i_’x@ Yshosphate
/ US2005/ 018412 carrier sérves as a diluenf, it can
bufferedb galimesddxitidse, Dbydercd odthahol and thie dilie gasrvetl as @)lmbmdulonh theedod.

as a_vehicle, excipient or, mediumfor the active .
Carriers ¢agriapherRomprise glmqrwgl%lamf&uaq 1B hstapess; ﬂl@%cl & Wettipgfr
emuls1f21fn t g?ﬂtg&ﬁ'ese&’%%gsgﬁsb %?sc %ti&f 1&1@19&%1@ shefff flﬁ)é!orr%ff ctiveness of

u§p nsi’on aerosol s solld orina |qU|8

the therf@tieiMnod@attic fa[EtHeSacﬁ@é’lingtddllld’ﬂm Tfl@ Eorﬁﬁs@dill’ﬁxirs catlstiowdl) kmown
by wei ght of the active conpound, soft and hard

in the atjebeaformulatadsol asdo pm;d@mctko pustaned of debavied elaase of therpstive

ensj ans packaged pomders and as a

mgredl?ngsﬁ‘&fa% nblﬁltsgﬁtlor[ @fbﬁﬂn M™% houl d be appreci ated that

[olube n@h@ O8kp&HGoRITRAS irdvieRtiSn fn BB aRFBI8BNST fornik/ eTHekON
can be adm n| stered to any suitable nanmmal, such as a

includey fabkkdmpleadolidpsemizokié and/bgeid dosagedpi, yucht &séab’rammlls is

powdrt T e P 36k B8 siirofgie,njctable and
infusiblg g@ltuﬁéfése fﬁ‘het (ﬁ?fe&l@gg@{é‘% ?{jﬁp@g @g tegﬂt%ﬁ %ar gn%éc/ (Zlﬂatdlhgréllsﬁratlon and
therapea@@gj;ﬂﬁbﬂl@ salts refers to an acid addition salt or a
basic addition salt of a conpound of the invention i n
[owan chStplecerapesitiqns gf theunessnt ingention ajp aespated by 2 Mpnppfevell

known m t‘he pﬁarmaceutlcal art. In making the composition the active ingredient will

usually be mixed with a cartier, or diluted by a carrier and/or enclosed within a carrier which

can, for example, be in the form of a capsule, sachet, paper or other container. When the
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general |y acceptabl e for pharmaceutical uses.
Pharmaceutically acceptable salts can be salts of the
woanpausds according to the invention wth i nOPQamiSe006/018412
organic acids. Preference is given to salts with
i norgani c acids, such as, for exanple, hydrochloric
acid, hydrobromc acid, phosphoric acid or sulfuric
carrier soved as ediltentsiakcarsban !sdfhd; sgansod:ldgatrlhpmd/ materiat, vﬁud:lf oS @S a

aci ds, . such, as, for exanp acetic acid, mple
vehicle af‘éP’cﬂ’lenF graefumsfy dhe aehve en%%dl%m dihps, the %ﬁmpsﬂ{og%bﬁ in the

form oﬁﬁidl%s ll)?fﬁlgké: Aol RR0% %ﬁgﬁ%ugwn%fcﬁngeatep@sgﬁs(% 1 OflicCor in a

nésu ohlc aci oni ¢
liquid niediuse)) o E6ts contaiging, &r crapplehad NEXY, By M@ght@f&fel ddtive
Phar maceutical | y acceptable salts can also be neta
compougdl, sednadi hard gelplim capsulep, esupmwgnmm]q&@@rsqmtign&, gugpgesions,

v |on Part i ference is given to, for
“@“hfggé BOWé%aﬂﬁﬁl g 3%% " magnesi um or cal ci um
[01&4] t syt sRRld dk %ﬁprebﬁteam%élﬂbﬁﬁﬁ &d%n?ﬂbsﬁfoﬁs Gﬁfh'e\{ﬁééent
from ammoni a or” organi ¢ am nes, such for exanpl e,
inventlcet dat;nlbamdnmlstdred tomny Emlefolwrhmmlah sucli as eolrabblt rat, or mouse. More

thanol di cycl ohexyl am ne,
prefera‘t&y "ﬁl%% tMafol , ar gi ni ne, |ysine,

[OIEFW5@%%@%9@%8?@%89?%‘8@%@?@ A el R el B dn the
context@;ﬁ ﬂiei ifnednition, preferémot $s gisied toqﬂiahﬁai&uticﬁlfyefcemﬂalé galtss,
books, techni cal nanualsgﬁfatents and, pat ent

PharmaaWCﬁlba@qceﬁ@ legokis redern tq @F aid adflition saltr ahasicraddiion salhaf a
compou%d ?Itl% (/gn%lo% g\mfé‘i% the lf’%h '[1% rﬂgr 10851*{ ﬁﬂge?st cftnecﬂ% art to be

|ca 'ons an ocu s in ire
K general@%%céiﬁﬂﬂ@for@h@ﬁﬁ@éﬁﬁéa@ dsday Ph@tﬁﬁc@lﬁtﬁﬁllz At&ptddlSsalts can be salts
application to nore fully describe the state of the
of the campowmls wheasdinglie therivgentioniwitheinotgenicpe orgeniesacidsy Piafsrence is
; 005/ 115992 PCT/ US2005/ 018412 f Iﬁﬁh@t.o bﬁhdb .
given ‘h & P JBOr RS AElTe TR a5 MR apRS: By {rgFofif apiffghydrobromic
acid, plﬁﬁﬁHb?ﬂc%'cﬁﬁor%ﬁlﬂlﬁ(\! 8E0] o BALSLI Sigafik RaMx TBY oG TRRGcids,
by one skilled in the art and it 1s intended that
such as,sﬁoc bxamygle facetyt aadsnaeie acml, ﬁﬂnarm}icw athliniatil, pitrihacid capeic
of the present invention. foll ow ng ex |l e )
acid, lagtigracith Pemon%%ctlﬁiaairénqth@eﬁlﬂff@m s eﬂ@afmi%?am i, ggertyisulfomc
acid, tof ISR b bl U5 AEAREIUd T NERLLAR. d Dbl st
can alssbeERes ot insenrnpsaiy o thervohtpeutdsngtordiig to nhoinveeinOPaticular
and plasm ds, the insertion of genes encodi ng
preferenssiiy e fodar TIES g@diumemteﬁsgmaﬁaa@baym Qispaloeln?é salts, and also
nt roduct ion of 3 host cel fl
to ammS’i?BF‘essag‘F Shih g Sg‘i”e % T‘é’?w"“tlan%r REL ) S?ifbeéhsé% dindor example,
ethylanfifd) Qi-Rr @GR IanmEsH) dR&r R IdeEihE AR JIBIRE Pddine
publi cations, inc¢luding Sanbrook, J et al., (1989)
dlmeth)N@hHmlﬂhanolargtmm@ lysinel, athg]reae@amlnvmn @thenghﬂly@imne.@geed Berge
ring, .Harpor Laporatory Press; Coligan, J. et al.
et al-l?’%glg‘?A)chﬁﬁgn@ E'Bﬁgocol s in Inmunol ogy, WIey & Sons,
| ncor g
Pr ot oot i3 Afelicsyide Vakofy, purigits ek lents toxtbooks,
techhidal mahuas, pafehB9 and @éﬁt@pphd%hoﬁwlﬁmie%eemrdfﬁ’réd tBI dhe gachings
Wley & Sons and U.S. Patent 4,980, 281. All
and rdeﬁcb)ﬁ@w& ek thesnpytdisationse patpris.diaten prndicplarnstaad other degrangnts in

theif eﬁtlretles are Eefei)\l 1nc§rporated by reference into this application to more fully

describe the state of the art to which the present invention pertains.
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[0146] p210Bcr-Abl -T3151 is a theranutein of the
p210Bcr - Abl protein (p210Bor-Ab) that is resistant to
wonmishiisdoon by inmatini b nmesylate (d eevec, STI PETAS2005/018412

The nutation at position 315 converts a threonine to
an isoleucine residue and is one of several mnutations
that are observed anobng resistant or rel apsed

2. pat i efitis to Beirslepstrodi andleapeaned that varfatues/iarthe plsncnj)ies obst
resi ilpant such theranutein yet identified.

invesienSeedpdisdesciaaayde Bads meons whilled inheart ard 119 m#léded that
suc]? 'dﬁ?c%ﬁlgl% 48 tﬂqlg)e 1%&1%{19({ %ﬁm s%% %gﬁ%égggseﬁt?ﬁé%

eramu enor esponse rm ne %t ve
3. to nQhe E&mﬁgnémﬁbl&ﬂuﬂﬁeﬁﬁhétﬁat@ﬂﬁ iBadnkidn, asdt kBodld abt be
express the p210Bcl Abl - prototheranutein. The
congifited e dispbihs ecapg o theem*a@itlomny a@Y walie DeRilsd deseriatiens afo

row t hi gher cell sat desi. upder
conSiepp o anaLs PuneS dtsa REIIE AL e sparistion 6T Vgors and
plasp88, rtﬁ’é ind@oh bAASES Eﬁ’@%@mg‘%ﬁﬂ Eﬁ@és intol éﬂ@h V@&&staﬁd PlLMids,
in tthe absence of interleukin 3),
the irdpdiretinh dfgplasnidd intochiwshcdlspénd the ercprmsncm and determ1nat10n thereof

non-transf or EEd Ba/ F3 cell |ine. The %Eor esponse was
of ggags e eng Rrpdpss Fatbephtziagd &e@omam{@uw iqaiens iR “ﬁﬁ@
v I hdz
San%rﬁ&g H %Ig e 2 (119592 }\{llﬁlecuﬁ}%lgﬁﬁlg d‘g‘clgdﬁﬁ @J&%éérgbga gm e?frjf d&a Spring
Harbbi EiboBatbrySI&B@ eohgdnum an(lgml) ICairrest Brofoegldan thaluhylogy,
injected through a 51 68 W 2005/ 115992
Wllmﬁz; Smpobsppegdad EngptS.- & &t ala{ 1G98t eprrentdirgiopelp luythé@logy,

W ShRCHERBFRLT, 318 SRR WIS SR e

Soﬁy&ﬁthﬁeﬁt@mc | A1V rfére®k nfnfofldd 18%éin aFeelhEo@@%(ﬁn
on sanpl es fromcultures as snall as 500 | and

theipewbirietjes statistically significant total cell counts
fromculture sanples containing as few as 12, 500
EXAMPE/HS. All of the figures displaying cell count and
vi abi li tycraAEI%%éls utilized this systemfor data

[016116&1U| 9210°6n and is ardmrgmut@m s th@pzleﬂBe:Méﬂymmnlﬁpilﬁgr'Abl) that is

t f d t bl e of ..
resstan Y GV Teldte COTBHG PTYSB)- diedtgarChihitgiton 315
convert§ A4Rkssine 'td'rﬁgﬁgle&cﬁhé Rsiddgbnd %V(ﬁqe%%%gﬁ ‘i’nut&tzc}fﬁ 3hat Ak USbserved
(counted as "viable" cells) fromcells which have
among teaiseamt upreldpsed patipats. Ahisepatyeilar(matant bowessr, in Gre-nuos bésistant

ells). Injection of trypan blue into the cell sanple
SuChthgé@HFeény?tﬁ%@ 1389I y prior to the sanple being

[0 A a%}ge'ghﬁsés@g{ ?Wg?ﬁet%ﬂﬁﬁe& ar%e%?%éi 1?%%@1%%1 to

unt1 ng and 1 magl

over exﬁyﬁttﬁﬂpm BTt @egfaatueeni The phéi@ré&?bﬁﬁd voay defermined relative to
gh-t hr oughput screeni n‘g devices to prov wa?
non-tragﬁﬁlgmctd ReFandlymd Badd edlsithd suprestige #R40 ce vm@i‘nhpliatryltem

o BT PO TR AT e o
densﬂy%ﬁhéﬂ’dn@fo 0@SaANFe SHANAS akddmPMredMAMB Lottt GonltihsfBimed

Initially, approximtely 113,000 conpounds were
Ba/F3 ellmenad tatgraw nc‘élmabmm@nﬁmtqbuleméi (-3 amich ¢s ferainedLfdr

maintengpreg htﬁ%O%t? Gatph-t%/aa?ﬁ%ﬁ? b@éﬁ% 1@Baﬁﬁggl$§llf§qsgfew|w defined
and chaQUEETAR RESRRE 1§ 1R (RHAES biveRlipdrkt 51 theranutein by

[0148] The detectlon system utilized was a high speed cell imaging and counting

system in which 3 pl sample volumes of cells were sequentially injected through a 5 pl
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[0151] A total of approximately 11,760 conmpounds
showed greater than 50% grow h inhibition, which were
wohosgh$99e 0 correspond to approxi mately 4500 dPeTiused05/018412

chem cal classes. Retesting of these conmpounds with

the sane cell line yielded a database of conpound

responsi veness whi ch was then sorted and rank ordered
optical sieroeell, digitally timegel andagrtronitsllesthidd] sdanged, had theghesited, all

over al | %_ h inhibition. Fromthis rank ordered

under a R gmpitehasad oRisel sateni i Ty Sy Sm b Sbn e fbiagseform dircct
ool coltoth (a4 ARG raCE R Sl AR PR Bty sigifcant

total cellepentt ohed)ituresanplbetontditing ketvess 12)560 eik) PEIf the figures
. cel |l - based assay,systen1u$ing_8a/F3 13151 as test
displaying|qell cappt and|virbiljtyeassags piitizedShis sktem fordata acquisiidmindg

aatyif SRR L U8 RESED b EIL R0 AT RAERe o
determigfri@VdvRr0f cdla/i iR 1is ey EstfrpplsBis BenfedSnR2d®B1s that have excluded
Abl - T3151 theranutein relative to non-transformed wld

trypan blye écoBaeR3s Celabls! celisy froongsdls mdschigrve takiedemtthé irgphrttiia¢ dye
ol B et 20 BBl ese

. . . _ . i ne: A |
eGS0 i ORI LERI S ARyl )

simultanep celhdowamguand yaagiapl e for further testing due to

| ack of availability of additional material fromthe
[Oléﬁim d8F sysiprp mayibe imearafedimtothe yorkflaw ebhighirauehimyt screening

e [BY2 i ldi ti - d .
deview UERRNER LM AU L0 oo AUALOATRO) B BATE Ry i

more reliibla afé ldss bf @R t0 dohfbiRinPEPERd OF dibtabSIR: ASISEN -bibd Bellular
human r econbi nantly produced 120 Kd ki nase donai n

assays Jueh gh&dtlsor Alsiat Bl¥ief r om both wild type P210 Bcr-Abl as

| as,.P210 T3151 t i nase omain. [015 Al .
0188 BBHIBGdadr SRR b 28 0p8 s BRP St s Biredpsd afdpricentrations
generalBGhhMhE Yrod® 1 TRASOIIM Go Riéntify duBsdtitRR vk capable of affecting growth
aut ophosphoryl ation activity, as shown in Figure 4.
of Ba/F¥leelds (BofF1 31 H cellghostexpessing thy peoAFHIRTS" thetanniteinyeny
than 113, 000 conpounds screened, at least 5 of the six
means. gi rectly inhibited the p210Bcr- Abl T3151nut ant

, I :
0180 o4 Mo s AOBHENGY o Bt AR UE e ARRSRL S o
inhibitigg geéhigewere Ehoweghnes catespondesiagpivkimdtelly s 08 idisviact-bmidaed
el (data not shown)., It is possible that this
ClasseS-g%ﬁtﬁ%ﬁmoofﬁhﬁﬁe cqeypaaidsyviflethy same cell Hee vielder igidetsbaserndt
compol AL SRV 803 BB EE R sk

compound§| bxHiBiting ihdNeibh &k Uoldtall ERWRBInNIGIKEA. FRAS NS Fank bRRred
teachi ngs and the results described herein provide

database,dhe highest ecqingok3 0t doapounds (bysedapon sheegrpatbitelegiee of growth
. .. dentifyi i.nhi bitors or activators pof the el ect ed
ibibitig G¥eriel af Fhe 1R EF chEvEieh oS ahat foBpRytesee feied) were then

. i . . .
rescreeddd B didRERLY cdIEGLEH h&Gy Eﬁéén? ﬁ%ﬁﬁg BA/F3VHisE \;'EVIE %'%b/ %ellg? )e/md wild type

easily applied to any o ranut ei n
Ba/F3 as buitmlsellsracvordingth the astliods 9f the[ddsed] inRapioas €vingiouués of
exanpl es .of the cell-based assay results denonstrati n|(I:IOB°"'

interest @ w0pS, taf diicrntiply indibited e rthoxd R exllsezpressis the el
ABLT3IST | DG 6 blaYiGe {oon&nhﬁan%c;r%ea YAfa t%@ Ba/F3 cells. Six compounds were

identified that fulfilled the desired criteria, and some of these compounds were analyzed in

further detail using the Ba/F3 p21054%™ ¢ells line (Ba/F3 P210 cells) as well. One
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transforned Ba/F3 cells are shown in Figures 1 and 2.
The conpounds inhibited gromh and reduced the
woielsilisdy of cells expressing the T3151 ther arUTRISZN08/018412

concentrations under which the growmh and viability

of the wild type Ba/F3 non-transformed cells (not

expressing either p210Bcr-Abl-wt or p210Bcr- Abl - T315)
compougal wasy usiagailablsl fpr fithief testiegiduaniodaakanf aveilabiliyqiaddisiong material

bofh 1 he rotatheranuteinh as well ,as the theranutein .
from thgheinAupBi dhe SemARE eomtrughE Ay o plated in
additiora? cdiP-bafed %55%2? hﬂﬁ%% #&eﬁﬁ%ﬁoﬂéﬁ@eﬁ'lﬁiﬁg ad Qe s fVELkII-free

greater extent than the P210 prototheranmutein
purifie®eprptedis Rinag asedyl Bing IEaean decomeinampt godcegul2® K kinaghdomain

hand_si de, Conpound 3 results against P210 and T315],
fragmenia fyodated amoth wild tiypeet3] 0 Basehblst wsHos FdQ ddd ebopientkinase
domainP" ovi de a fundanmental advance in the formof a

general i zabl e approach for creating or identifying

[orgul allofive @imppuyddinkiited phestamit’@i*hi 20Tie asestyl dssmeasured by
denonstrate concl usively the power of the nmethod to

inhibitiprl e hauteghopphoyydation aetivityogshpeT/iuEppos s 0 Tug 21 the 6 highest

sorng oGl R R P S DS RGRR  RRF Sy
directlyf BhiBhted MeGRN bRHHIPAL ] Got: BB, atiiORGeRBENY Thab C%ﬁl%fﬂﬁﬁd’s

untreatabl’e. Furthernore, it 1s evident to one O
appearsstiisptead thettacamEnanttiphateintaad becdmibe (3E3S papet grbt Tioidsvas also

. descri bed herein , usjng _ obvious nodifjcations, be
evidentgn the gikfesiRged|gy! 5@%@% shorea) tbisRysipls At thig compound may
e, . o cal sianifi . o
o] B2 L oG L OTAASROBS LAk Ol
permantfily BBMicigetititgbut whewill Afapire firtit sfudy.10, 000
conpounds exhi bited sone degree of growth inhibition,

[01én Teken teeetherpBiedmchigs wnd thamasudisidsseribsd hercimpioyide

were rescreened using the .Methed described. | det ai
conctusfi G FRE! GE SRR AR SEROBR PR At
selecte®ihetdMut&iAMRRALAS Skitl BRinveRIAtor WA eaHRA akly tRDEREe that such a
exhi bited inhibitory activity in a cell-free purified
system prayttei aasiky arpdied s smyotherthergmuben FahSinlneh aous, (rine
Gifs nﬁsound was unavail abl e for further testing). Based
modi ?7818 - such remarkabl e results, it becormes i mediately
og4gar ARaiRle léi‘r?it}%a&llﬂﬁ 48 1RO m JTRY
[ ef?ectthe?/reer fi%lpplélxléugﬁit ov(\)/ar the ?éeﬁtﬁ%ti orﬁnof atlﬁfg
selectivierihhibitioarof gaywth of theaB0F3 To1 Slaveil link helaivetoethe whkdsgpk non-
i upon_the proper selection and definition o

f .th
transforsmeBa/ B3 geltssie shavar i FHgurey 1 apdg- (lbg @ﬂmﬁggndsﬁgl@iﬁged growth and

s B0 KO, AR 0 GRG0 BB i

the growe &@0iAtelityTehdwila ke Ba/F3 Sbh-trandBrohdtecels ‘(ncﬁ%{aﬁ_éssing either
Bmg@ﬁl ly " d Sign.an assay systemto i dentify inhibitors
p210° oY Y e paMIt €1 n  davere edativebranafiiaeted, whaseastdels axnressingsboth the

protors A 8 bl P B GO oo,
the T3191 Qx\ﬁtjassﬁ%?&eg'é weFTnhitieq P L0 bvénEERr ex@int HE tRE RO A) et
Deri'ved owt h Factor (PDGF) Receptor a and P. No
protothetamiut @b iexpressirg detls b 65 denfoe ek @dplapltigutet8e right hdnidtsydeg Cotripeund 3
met hod with respect to its ability to be utilized with
results 5%?9“%?@139131%41@13%9? ‘n  expressed in any manmalian cell

[0 fc??j € fhg %?r}éﬁhﬁb tHfé rﬁ&fl&%slﬁ‘g&%eﬁ%epé}ﬁ B&fv?c?eoap ﬂﬁ‘lﬁalingntal advance in

ect
the form of a generalizable approach for creating or identifying modulators of any given

theramutein. The results demonstrate conclusively the power of the method to identify
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[0157] Al references to any publication, patent, or
other citation are hereby incorporated by reference.
W@ 2004012005/ 115992 PCT/ US2005/ 018412 Pat ent Re€Censmmesi1s412

Senechal, K., Halpern, J., Sawers, C L. The CRKL

Adaptor Protein Transforns Fi broblasts and Functions

in Transformati on by the BCR ABL Onocogene. The
critically aeeded|confpoadsl to gvembmEhapedfic yype\dd Iauq’c&reﬂ diug ‘Seistaacdint is

20, 1996) Pages 2325? 23261 Dal ey .,. Van Etten,
umformh/ fagal in pértain ﬁﬁtieélt pepulgting apd bwresren&n alamaéakrw J@&@ﬁ@gg@ itis

o ARSI Ao ISP AL PR Al SR o v
obviouskfedifi8&bhs Rrgrsi Sidkwaally Bendtslized Bo ady potbhtidl theTzﬁh@c@ﬂm of

M, MD., Resta, D.J., RN, Peng, B., Ph.D.,
clinical Bigoiftvanefer, E., Ph.D., Ford, J.M, MD., Lydon, N,

1018 o- J4nisn G o gty scsec B e ey qogipounds
where a?ﬁx@x%ﬁt@ltyyl OQfOOQ:oﬁ’R)%ﬁhJé &hivil Qbfn@ rde%xfee of Qx%m%ﬂf@hon when
yrosi ne Kinase in Chronic Myel oid Leukem a. The
the mosquleatrgtowﬂmmhﬂmiorpfubMadwmwme régateame] Bk t(lAM&thodeescnbed in
detail h@ellgl% dmt gts coi%%%lg& 03%@%%%1?{6@’[@ all IQg gﬂteézon@om\é\gs t[lﬁ were
subsequﬁ‘?%ﬁ ?estr:%%xﬁrbﬂe%r&“o@ Q%Ethtlr \}Ma ceﬁ/lffge pug‘ﬁ ?#’dlt%lh Rinale assay

using theri3ilbi ﬁﬂtm@(oxﬁ%n@ﬁﬁh&@hs Jmﬁalﬂe fdfi fonke td:smmgﬁ eBBkaspon
Crisis of Chronic WMeloid Leukem a and Acu

such remgripblgsesadis it becomes inmediataly elear tprihe %l@@dpaﬂ@n that the method

e e SR TS SRR P08
theramik8inPaged LMc»n thé %OBCIE@IJCQMH a¥d defMifidn oﬂh@bh&ibres?omse"zﬂc&rdmg to
K M D. Th

ur zr ock, Kantarjian, H M
the teacBingk oythe cs&ct@ns gmeo ayesl apidcthe dedvamngs inTorgonted trmgfeaenge herein.

o o188 S S S S AN OBty

s JEIPHSEIRIARBUISl Sh hOR o

prototh@@nnntmmrklMMn t@&khnb(temaaudhs thdvicbhfer drdglres'[stanc@ saclk sothe c-kit
Structural_Mechani sm for STI

gene prodiist b e P ATALSIIUH Frifob FAE) Ry<HaE (EORRY.on e Platelet
Denvedﬁqulg&[ﬁ F%gt%r @@gﬁﬁg%g%o} écr an%%g Oﬁlgi@%ﬁlﬁo& gﬁ’(ﬁﬂ%?é’ é‘xferredBupon the

utility of theAnathys lv&&th%sﬁeb’ﬁto&sfaﬁﬂitjd tbe WilFied with Siyaiidnl thedasuedin
I nhibition of the Abl Kinase by ST1571 The Journal of
expressgi ol ayi manmelantdl type foyarhigkea pqrrespaudjng phaprespome)is
detecta Pages 32214 La Rosee, P., Corbin, A S., Stoffregen,
P., Deininger, MW, Druker, B. J. Activity of the
[01@9{ Aklll Ijéfe@é}ﬁ@s! tﬂubﬁéatf’ Tﬁﬁ&ﬁooﬁﬁﬁér%tlg hriheRbyY
Rel evant Bcr - Ab so or ms at Cause Resistance to
incorpotatet byidferbbey | ate (d eevec, STI-571). Cancer
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Research, Vol unme 62 (Decenber 15, 2002) Pages
7149- 7153 Weisberg, E., Giffin, J. D. Mechani sm of
weesisgtiszneee to the ABL Tyrosi ne Kinase | nhi bit 8cT&§2005/018412
571 in BCR/ ABL- Transfornmed Hematopoi etic Cell Lines.
Bl ood, Vol une 95 (June 1, 2000) Pagesi 3498- 3505 72 WO
2005/ 115992 PCT/ USZO#& gzé%}&ené Coutre, P., Tassi,
E., Varell a-Grci a, 5 . R, Mdlogni, L.,
Cabrita, G, Marchesi, E., Supino, R,
Senech@i Kb aHalpein, PasSevyiers, C.IC. THe CRKILI Adapdor Rediedh Inarsfomms
Fibrobl43€ ﬁhﬁFﬁﬂ?&ldﬂ@ﬁh mrhﬁifoﬁﬁﬂé(?nlbj( Ehé‘BGRﬂABQHbﬁB%%eﬁT@J I's

|
The JO&%IE)B@%ag es 1758 1%8@&'{!\1}8%02 rZ B(m@y&&@rﬁ?ggger 5823261
Daley, ’Vasn L Relss, %51 etjan SFEAL %EcSMy%wgenous
Ry, fod

Leuke lﬂ‘f?ﬁﬂﬁa hrppgsamgy ¢ 1
SClenC%P\g?{dﬁ{qbﬂa% 319[905 ?%FS Tyr osi ne Ki nase

I nhi bi tor ST1571: Di verse I\/bchanl snms of Resistance.
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nis O0to 6, each R11 is independently selected from
H, al kyl, cycloal kyl, al kenyl, al kynyl, aralkyl,
wanyds/11smee a heterocyclic ring; each R12 and RRBTAIS2005/018412

i ndependently selected fromH, alkyl, cycloalkyl,

al kenyl, al kynyl, aral kyl, aryl, and a heterocyclic
CLAIMS$§Ng; or R12 and R13 may be taken together with the
— nitrogen to which they are attached forma 5- to 7-

menbered ring which may optionally contain a further
What ish@dgieredasiom; p is O to 4; gisOtod4; R2 is selected

from-CR21Q, -NR22b-, and -(C=R23)-; each R21 is

i ndependently selected fromH, halo, -NH2, -N(H)(Cl1_3

1. A nikod of treabth £4 ndopthdti! distase or@ frblifetativb ol der Grh tthafCl 3
al kyl; 76 2005/ 115992 PCT/ US2005/ 018412 each R22

conipsisinghsiinistening y thesheastisdly efbaetive amguitpfa campppad hgyang the
A islﬁhelectedfromo, S, NNR and NNOR, R3 is selected
OMY-8m - CR31e , -NR32d-, and - (C=R33)-; each R31 group

is selected fromH, -NH2, -N(H) (R, -N(R) 2,
-OR OH and Cl1_@8Y, /Ryl:; each R32 group is selected

fromH, alkyl, cyclo /Nrzal kenyl , al kynyl, aral kyl,
C02R, C(OR, aryl, and ag@et_ﬁfocycl icring; R33 is
selected fromO0, S, N-R34, “ahd N-ORR34 i s sel ected
fromH N2, CN, alkyl, cycloalkyl, al kenyl, alkynyl,
whereimr al kyl ,- aryl and a heterocyclic ring; R4 is selected
. from-CR4le , -NR4 ¢, -(C=R43)- nd ~0-:..each. R4' is
ring A 5 oo ot 11 BThEe R0 95756? i%ﬁmatzefe& @%ﬁ‘ﬁ’y‘?l?f/@ﬁ%?yn.%w ,
X! is s&tE GONRN-Rf @l &!; aryl, and a heterocyclic ring;
each R42 gr oupoi S sqf ected fromH, alkyl, cycloalkyl,
X is selédtehfrom N, RyRyor Cdk al kyl, C02R, C(OR aryl, and a

erocyclic rinog;, £a R43 is selected fromO, S,
the dot{%fi 10 rﬁeﬁ@pt\xﬁ%lh(%tuﬁ% br%l g%ii sos that when R2 is

each RNRZRfepeadshtifbelestedRbni thetdhaup dasissngiof INRBAdeycle@atidyl, alkenyl,
that both and R4 ape not sinultaneous) %%Sstagu 13
allrRdnaralieks 38 CFaal @2 QRL RS L), QU GEE LRy e HE RSO IR ),
: &SR, YCER) SERENEEY, HI@ETBO,R!!
(Cﬁg’%%@gﬁ(cgﬁoﬁqgi ’g?%%)i&g{e P e(ct & zfﬁ\gr mﬁkyl @{n) 2 o
~OCHMNTRIBE ), 8RR (Ral)krady) arylapml & fidteroaysiic, rirgy dndiadditionally
heterocyclic_;ring; ) .
or alternatively, two R grou}g)s on adjacent ring atoms form a 5- or 6-membered fused
ring which contains from 0 to 3 heteroatoms;
nis 0to 6,
each R'! is independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
aryl, and a heterocyclic ring;
each R'? and R"® are independently selected from H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, aryl, and a heterocyclic ring; or R!? and R" may be taken
together with the nitrogen to which they are attached form a 5- to 7- membered
ring which may optionally contain a further heteroatom;
pis0to4;
qis 0 to 4,
R? is selected from -CR?',-, -NR?%-, and -(C=R*)-;
each R*! is independently selected from H, halo, -NHy, -N(H)(C.5 alkyl), -N(C1.3 alkyl),,
-O-(Cl_3 alkyl), OH and C;3 alkyl;
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Z is a hydrocarbon chain having from1 to 4 carbon

atons, and optionally substituted with one or nore of
woaba/11sdokyl , cycl oal kyl, al kenyl, al kynyl, ar &Ckgis2005/018412

CO2R, C(OR, C(ONRZ2, CN CF3, N(R2, N®, and OR

R7 is Hor is selected fromaryl and a heterocyclic

L1g; hS. linde se ed fromH, alkyl,
eac}%:i)}cIq%g}%‘%ﬁ}fd@‘éﬂ}gf‘ﬂgﬁ%‘?ﬁ&%ﬁﬁgllﬁ&/dcla? Jﬁlgﬁér ocyclic ring; a
R* iﬁeﬂec&dﬁg)‘m(b'SsNOR%andNL@Ri or 2; disOor 1; eis 1
. or 2; an is 0 1. 77 2005/ 115992

R*is Seb@Fﬂ@@?@O@R%184Mq£dz.an¢h@%%t})ﬁod of claim1l wherein X1

[ §31 . | & [ B\ i o
A i
tlkgl; apeutically effective amount of a conmpound havi ng

the f la la (R~ X R4: in:
cacl RE gt & saletBd Fipmd By i, i suimytlsriog, kg COR,
iy ' i.c ring; Xl is selected from
“ N@jﬁg&g¥,%%d%h%é%§%§a§g ‘ected fromN, N-Ror CRL;
R™ isrseledistltiendn O, Bed-RepmelsefR opt i onal doubl e bonds; each

o el SR L 0 LY SRl TR, MR, SR851 3 2
Rbrolfie . ORI, - (C2)pd(O) () 0R 1
Ris Selee@mﬁxd*&wﬁ&m?%mww% NQOR 1,

e SRRy, TR IHER, oS IR,

at] aaddibetepsBicliyringr al ternatively, two Rl groups on
adj,acent ring atoms_forma 9 ed _fus

each Rrigro strelegiod _zﬁ%H; i, Gy elonty S B, okl 6B
Ciofecihfiashaaserctl v oo cxis froni allyl

eacthRt’ais edyetbd fromi @GS, N-R’, and N-OR’;

with the provisos that when R? is -NR?%;- and R* is -NR**~, then R? is not -NR*;-; and that
both R? and R* are not simultaneously selected from -(C=R*)- and -(C=R43 )-, respectively;
R’ is selected from -Y-R® and -Z-R”;

Y is selected from a chemical bond, O, NR®,

R® is selected from alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic
ring;

Z is a hydrocarbon chain having from 1 to 4 carbon atoms, and optionally substituted with
one or more of halo, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CO,R’, C(O)R’,
C(O)N(R®),, CN, CF3, N(R%),, NO,, and OR’;

R’ is H or is selected from aryl and a heterocyclic ring;

each R® is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic
ring;

ais1or2;

bisOor1;

cislor2;

disOorl;

eis1or2;and

fisOor 1.
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each R12 and R13 are independently selected fromH,
al kyl, cycl oal kyl, al kenyl, al kynyl, aralkyl, aryl,
wandsaifmeeerocyclic ring; or R12 and R13 nmay becCcraisemns/o18412

together with the nitrogen to which they are attached
forma 5- to 7- nmenbered ring which may optionally
contain a further heteroatom p is O to 4; gisOto4,
each R22 is independently selected fromH and C1_3

2. Theaidtbdd,ofcRBm]swhaieﬂnXbﬂNrom CR31~ , -NR32d-, and
-(C=R33)-; 78 WO 2005/115992 PCT/ US2005/ 018412 each
R31 group is selected fromH, halo, -NH2, -N(H)(R),

3. Thenwt@d%fd%&wﬁ&engﬁs al kyl ; each R32 group is
sel ected fromH, alkyl, cycloal kyI al kenyl , al kynyl ,

aral kyl, CO2R, C(OR aryl and a heterocycl iC ri ng;

4. The ﬁel%cl&s (étf]c?zfl linecgfn%h%?g a@@ﬁlgcplﬂw ath&/a&apg ?@I efth fyd am?unt ofa
com@bme{\qnga;h@&‘dﬁ{gﬁula aryl and a heterocyclic ri ng, R4 is
Selected Trom-CR4le-, -NR42f-, -(C=R43)-, and -0-;

each R41 is selected f H, aI kyl, cycl oaI kyl ,
al kenyl , al kynyl ,(Rﬁozé:jm OR, _ar al kyl, aryl, and a
het erocyclic ring; dup is sel ected fromH,
al kyl, cycloal kyl, al kenyl, | al Qnyl aral kyl , CO2R,
C(OR, aryl, and a heterocfm‘Rnc ring; each R43 IS
selected fromO, S, NNR and N-O?(Wththe provi sos
that when R4 is NR42f-, then R3 is not NR32d-; and
whereity o photh R3 and R4 are not simul taneously sel ect ed

ring A i B8N 6-(SrTRIBmbepéring 6:-43%-3tb-12-hempaed fwed Bicythic Hfig;

sel ect ed from Y-R6 and -Z-R7; Y is selected froma

X! lssebﬁ@dnftﬁ@ll MaF®R’ 0C-RGR R6 is sel ected from al kyl
25 seﬁe\é ed%nlféll ’N"i‘i%?@/kl al kynyl, aral kyl, aryl, and a

eterocy rng; Zis a hydrocarbon chaln havi ng
the dottéd Dmslrep@sefht optidiah deitdeBondnd opt i onal |y substituted

W one or nore of halo, alKkyl Ioaﬁ(y}/ Ieﬁ(epy ,
each R'4s Wﬁmnde%‘ql%q; %ted fegpthe QOW Ronsw@(ng))o éNC 31, alkenyl,
ally Ny EhfalliEN, @86 N8, IR Lt (}g)ﬁcﬁsﬁlg‘@t el ef@mwz)a{”

et eroc dllc r

-(CES}@&(€)O(CH; ' {CHOIR )GIODIbIéJ KGH,), MR %@ -hrn(m )SOR",
-OC?O?ISERQE)?I%MC,l-ggzN{lil%%RBi halso, ary?, angi 'a heterocyclic ring, and additionally
or alternatively, two R! groups on adjacent ring atoms form a 5- or 6-membered fused
ring which contains from 0 to 3 heteroatoms;

nis0to 6,
each R'! is independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
aryl, and a heterocyclic ring;
each R'? and R" are independently selected from H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, aryl, and a heterocyclic ring; or R'? and R" may be taken
together with the nitrogen to which they are attached form a 5- to 7- membered
ring which may optionally contain a further heteroatom;
pisOto4;
qis0to4;
each R* is independently selected from H and C3 alkyl;
R is selected from —CR3!,- , -NR*,-, and -(C=R*»)-;
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bisOorl; cis 1 or 2; disOorl; eis 1 or 2; and fis

O or 1. 5. The method of claim4 wherein X1 is N 79
w0591 15992 PCT/ US2005/ 018412 6. The net hedTai2005/018412

claim5 wherein X2 is N. 7. The nethod of claim1,

conprising admnistering a therapeutically effective

eacﬁ@uﬁ{)u%l)s%lecféﬁ'mﬂﬂﬁdhgﬂev NG, tﬁglj(?f) @(\/\}12 SR, O dfd ¢

T 5 R (Rs2)~ érein® ring
Alklyh a 5-, 6-, or 7- menbered ring or a 7- to

menber ed. f bi 1is | ect
cack RN ERg = Seleain o FE ¥y Suliaitin, afkeny s sy rdled [ CRC,
%@)}dbblt}@cgnhlar}%rg@@ﬁ@ﬁﬁ@t optional double bonds each
i s’ i ndepen dent|y sel ected fromthe group consisting

@SS%C‘E@IﬁK@mO@yNB 1 ad N-QRkenyl ,  al kynyl, aral kyl,

1s( ﬁl-i%: %&%1% I@ %‘]F\{[[ékchzc)y&cg@y %ﬁ{'z 191R1ﬂ<yny1 aralkyl, aryl and a

aﬁ?@ %)ga | N((CHz)Sggl(RlRil) C(g)c(Rcla)lN( R12) (R13),
tis 56133@21 ; NRh2 dc_grlm))h andn@-;a heterocyclic ring,

ai t 00 n
g L4, SR R R
aryh,ganmuhdtercqrthairmg, fromO to 3 heter oatorrs nis Oto
ach R11 is i en tly s Iec ed fr a
eacla% HRFRH selegrq@é]ﬁw , a&wﬂ syfoalkyhelegnyl, aliyyyl i ksl LR,
ReORD 'dnﬁarﬂe%ocﬁﬁ{%ﬁn 2 and R13 are independently
H

selecfed from H, , cycl oal kyl, al kenyl, —alkynyl,
eaclaRa] ﬂsysb],ectad;ﬁiom @nSI Mﬁ?eam}NeQ]&(f ic ring; or R12 and R13

with hpioviRps S Efhon By B - erR Heneb il e o B g R are
not simBRAALAY s¥lesed FRL(6=R ¥yt daﬂr-@ek”éypfetspmw@y,s Q 04;
R’ is selected from -Y-R® and -Z-R7;

Y is selected from a chemical bond, O, N—RO,

R® is selected from alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic
ring;

Z is a hydrocarbon chain having from 1 to 4 carbon atoms, and optionally substituted with
one or more of halo, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CO,R’, C(O)R’,
C(O)N(R®),, CN, CF3, N(R%),, NO,, and OR®;

R’ is H or is selected from aryl and a heterocyclic ring;

each R is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic
ring;

ais 1 or2;

bisOorl;

cis1or?2;

disOor1;

eis 1or2; and

fisOor 1.

5. The method of claim 4 wherein X! is N.
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gi sOto4; each R22 is independently selected fromH
and C1_3 al kyl; each R32 group is selected fromH,
wabkbosiisoycl oal kyl , al kenyl, al kynyl, aral kyl, PCDRR2005/018412
C(OR aryl, and a heterocyclic ring; R4 is selected
;rom -CR41e-, (C-R43) and -0-; each R4l is selected
r gm cl al kenyl', al kynyl, QO2R,

6. Thee&%}(fé,_'(ﬁfé;?a@alﬁ% Whe%g}&als nd a heterocycl ic ring; 80 WO
2005/ 115992 PCT/ US2005/ 018412 each R43 is sel ect ed
fromO, S, NR and NOR, R5.is selected from-Y-

7. The @aﬁﬂhodzowalnwl,ucgnwswaéaumﬁf@w&a Eirsancatirallysitective aIRPIF@t ofa

al kyl', cycloal kyl, al kenyl,
Comgﬁd %Vﬁll gmlmlgggryl and a heterocycl ic ring; Zis

a hydrocar bon chain h froml to 4 carbon atons,
and optionally suls,.i vvlth one or nore of halo,
al kyl, cycl oal kyl, al NAP dynyl, aral kyl, CO2R
COR C(ONRZ2, CN CF3,] N(R52 I\m and OR;, R7 is
Hor is selected from a(ﬁgzj heterocyclic ring;

each R is independently selected fflom H, al kyl,
b cycloal kyl, aral kyl, aryl and a heterocyclic ring; a
whereit's 1 or 2: bisOorl; cis 1or 2. disOor 1; eis 1

nngAlQEl 52;6- 3617 rﬁérﬁ@&éé—nn 8r a The mehbederll fededibidyélivhaagei n
|s’N tlodof claim8 wherein X2 is

lis Sell@(Oted'ﬂc&n ri’é,tlﬁdi? QIfC-BI aim1, conprising adm nisteri ng_ a
o AL AT 218 e b
the dotted lines represent optional double bonds;
each R! is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CFs, NO,, OR', -(CH,),C(O)(CH2),R", -(CH,),C(O)NRR"),
-(CH,),C(0)O(CH,),R " -(CH2),NR')C(O)R", (CH),NR*R"), -N(R")SOR",
-OC(O)N(RIZ)(RB), -SO,N(R'®)(R™), halo, aryl, and a heterocyclic ring, and additionally
or alternatively, two R' groups on adjacent ring atoms form a 5- or 6-membered fused
ring which contains from 0 to 3 heteroatoms;
nis 0to 6,
each R is indepelldentiy selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
aryl, and a heterocyclic ring;
each R'? and R" are independently selected from H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, aryl, and a heterocyclic ring; or R'? and R'® may be taken
together with the nitrogen to which they are attached form a 5- to 7- membered
ring which may optionally contain a further heteroatom;
pisOto4;
qis O to 4;
each R* is independently selected from H and Cy.3 alkyl;
each R¥ group is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CO,R’,
C(O)R?, aryl, and a heterocyclic ring;
R*is selected from —CR4le-, -(C=R43)-, and -O-;
each R* is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, CO,R®, C(O)R’, aralkyl,
aryl, and a heterocyclic ring;
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ring Ais a 5-, 6-, or 7- nenbered ring or a 7- to

12- menbered fused bicyclic ring; Xl is selected from
wol200¥1fsoe C- R ; 81 WD 2005/ 115992 PCT/ US2005/ 04 84/52005/018412

X2 is selected fromN, NRor CRl; the dotted |ines

represent optional double bonds; each Rl is

| t f H,
eacﬁFdﬁF@élg&&?hX S(?/’Ise’ gkegfﬁldlq@d}{;rekgaslup g(r)gISIkys/l i n%Nf)

R’is seféE&d ﬂ*d@-Y(R-{?]aihd Z{GH2) pC( O (CH2) gRi1,
CH2 O NR12) (R13
YISS%@%}‘#% ) epers gDt OB} oN R ) (ORI

B

gng addltlonally or alternatively, tmo R1 groups on
cent tonB orma 5- red fysed . .
2 is34 oo LT ivg S mio Corten Ay 65 prionaly Sthsggsted with
8RS Rk df?lalonﬂﬁﬂe @?&6’511(}’1 ﬁﬁ&lﬁqteﬁﬁl}a‘fy‘l Oﬂﬂtﬂéyl @d&Rp C(O)RO
cycl oal kyl, “al kenyl’ al Kyhyl, “aral ,
ﬁé@ﬁ‘i(&:chNcCFs, " 02.RmE QRIGI R13 are | ndependent |y

ecte clo al kenyl , al kynyl,
RGPS S g YR i 2L ke oLyt
each RBShdeperidali@ysel écagiefriart, iity, dybE)aI]dyl ra@dRyl, 1191 ¥l & hetblv@yclic
_are attached fonn a 5- to 7- nmenbered ring which may
mgpptionally contain a further heteroatom p is 0 to 4;
a18109250t04 R8 is selected fromthe group consisting of

IS selected fromH, alkyl, cycloal kyl, alkenyl,
bisOoalkynyl, CO2R, C(O R, aralkyl, aryl, and a
heterocycllc ring; RO is selected from-Y-R6 and
cisloLZ R7; Y is selected froma chenmical bond, 0, NR R6
d1300f§.selected fromal kyl, cycloal kyl, al kenyl, al kynyl,
aral kyl, aryl, and a heterocyclic ring; Zis a
eislom&dmdcarbon chai n having from1l to 4 carbon atons, and
ptlonally substituted with one or nore of halo,
fisOordiyy “cycloal kyl, alkenyl, alkynyl, aralkyl, CO2R,
C(O)R, C(O)N(R)Z, CN, CF3, N(R 2, N®, and OR, R7 is
Hor is selected fromaryl and a heterocyclic ring;
8. Thegnethedehclmnt g whentapEnéiet |y sel ected from H, al kyl,
cycl oal kyl, aral kyl, aryl and a heterocyclic ring.
11. The nethod of cIain110 wherein X1 is N 12. The

9. ThetRéthedlobElaigd RinMerein XAy i n X2 is N 82

10. The method of claim 1, comprising administering a therapeutically effective amount of a

compound having the formula II

A
(R1)n{\3
XT/JK NH
l 9
Mﬁ/R

8
1)
wherein '
ring A is a 5-, 6-, or 7- membered ring or a 7- to 12-membered fused bicyclic ring;

X! is selected from N, N-R° or C-R!;



WD 2005/ 115992 PCT/ US2005/ 018412 13. The net hod of

claim1, conprising admnistering a therapeutically
wehtesatiseve anmount of a conpound havi ng the foprauiua2dobais412

2 (R),AXXr NH (R50) R8 (lla) whereinring Ais

a 5-, 6-, or 7- nenbered ring or a 7- to 12-nmenbered

2 | GGyl ingt. X1 is selected fromN, N R or
X lsse%j}%%%% 1?"SILIsIgIJerc(?g\d’from N, NRor CRLl, the dotted

the dottkd Hess rpresas eptiomp doulabostizyibl e bonds; each Rl is
i.ndependent|y selected fromthe group._consisti

each Rld{s eperg%«;gﬂ}s g¢1ﬁ(i;1:d’e fcrg];nktg?] gioup 0811%%3%% of }grag«{y&,}gygﬂ)%ﬁgf{, aﬁ'ienyl,
alkﬁ?% dgﬁﬁ?@gﬁ%@?ﬁ(@ﬁ%@@%ﬁ»ml% -(CHy),C(ONR')(R™),
-(CHOGE®) OB R EHRGERN(R DO N RCERNB BIR, ), NRHSOR",
RIGTAN LN UL INE < CaBper s LG LI

or ag%aﬁ@%r,tt%'ﬁ“ dr¥upsUn AidRhNAd M6MY forkV'P 5 Rdr AIfRHDRredTused

dj acent  ring atons forma 5-" or 6-nenbered fused
ringrwinigh ¢priteins diom Atmd héterpatoamss o 3 heteroatoms; nis 0 to
nis0t06 each R11 is independently selected fromH, alkyl,
c?fcl oal kyl, al kenyl, al kynyl, aralkyl, aryl, and a

beheR 'O ey @llbentbmyy; sched R HpatkyRbgclankyl, akep@naeniylyaratkyl,
selected fromH, alkyl, cycloal kyl, alkenyl, alkynyl,
ar #rkly pnd gheterocselif iigiet er ocyclic ring; or R12 and R13

e en_ t ek i1 n I C y
g%}gt t%l@ ed"f g@%ﬁé@ﬁt&%&@c}éd&g%@éflb ’r?};r?goa il’cdfgkeltl'nlgg
optalloyiad,|ayalk gintugd, rand afheterdwclibahgr oaR Brand R 12 bt takén
gi sOto4d; | is selected fromthe gr consi sti ng of
i's tgéqt%%rt‘@@ ﬁmamenév ch t[a%wsﬂt&%}e,%gméﬁyrq - méfbered
al : ﬁgga@, ;i . a
heﬁ%‘@lg i C r?p%;gﬁx%&l&%l ﬁ%ﬁ%&gyer@a%g,; each R50 is
pnslepeddent |y sel ected fromthe group consisting of
al.kgl , ,cycl oal kyl, al kenyl, alkynyl, aral kyl, CN,
09t oR51, - (CH2), . C(O) (CH2) SR51,

R®is seiefc‘f'éltﬂ'}(}|2 drﬁ:ﬂ@o 2o{sReidY of is selected from H alk&lé fycloalkyl, alkenyl,
- r ,

t@g)liﬁ( ) )sR51,-(CH2)rN(R51)_C(.O).
alkyny 2RN( RE3ikyl, arylR8) admperegyclic ring;
R’ is selected from -Y-R® and -Z-R’;

Y is selected from a chemical bond, O, N-R®,

R® is selected from alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic
ring;

Z is a hydrocarbon chain having from 1 to 4 carbon atoms, and optionally substituted with
one or more of halo, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CO,R%, C(O)R?,
C(O)N(R),, CN, CF3, N(R%),, NO,, and OR";

R’ is H or is selected from aryl and a heterocyclic ring; and

each R® is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic

ring.
11. The method of claim 10 wherein X' is N.

12. The method of claim 11 wherein X? is N.
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83 WD 2005/ 115992 PCT/ US2005/ 018412

-OC(O N(R52) (R53), -S2N(R52)(R53), halo, aryl, and a
woet@riosyel i c ring, and additionally or alterprarivsedog/ni18412

two R50 groups on adjacent ring atons forma 5- or

6- menbered fused ring which contains fromO to 3

r . (RB1 is.selected fromH alkyl, .
13. ThOfR8RE OfFn 1 Romb S Epdfihireraihpiyp gkl ofiggiiye gmount of o
comyeivat bayiap itlee fokfigla IR52 and R53 are independently
sel ected fromH, alkyl, cycloal kyl, alkenyl, alkynyl,
aral kyl, aryl, and eterocyclic ring; or R52 and R53
may betakentcorgw_té;:\ th the nitrogen to which they
are attached form a~ga?tQ,7- renbered ring which may
optionally contain a fur ROatom r is 0 to 4,
sisO0Oto4, inis Oto [
i ndependently sel ected fr H, al kyl, cycl oal kyl,
aral kyl, aryl and a heterocyclic ringll)14. The nethod
h .0f claim13 wherein X1 is N. 15. The nmethod of claim
WHCTCI} 4 wherein X2 is N. 16. The method of claim 1,
ring A B 65 bNY- Beb&es fn'%glo@g 7atd fﬁiﬁ@ﬁﬁ%ﬁédcfﬁéé%iﬁ}cfli%% ve
amount of a conpound h R14 g)n

aving the formula 11

X' is sqleRged-fromNNNFR) orfER ' X R8  wherein: Rl4 is sel ect ed
X2 is sefl c@miﬁ)ﬁnﬁ I[Gi d%fSré_ﬁLsel ected fromthe group consisting
of 1 |'et e% r

s se omH, al kyl, cycloal kyl, al kenyl,

the dottal kiyieytepre68i BptibhdDdBublebahdy! , aryl, and a
heterocyclic ring;, X3 is N, CH or CR60; each R60 is
each R’ 15 dndsasiifiently yeleded Bpmdhe gevptcnasigfing af Fs olisilswicknglion, alkenyl,

bt rescer oo, Bty Sonb g L] o e
-(CHs), SE)EXCHY), R oMCHE N (R (@)RE} €CHEWNIR E)RIDINR)SORY,
-OC(ONR'H(R"), -SO,N(R)(R'?), halo, aryl, and a heterocyclic ring, and additionally
or alternatively, two R! groups on adjacent ring atoms form a 5- or 6-membered fused
ring which contains from 0 to 3 heteroatoms;
nis0to 6,
each R' is independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
aryl, and a heterocyclic ring;
each R'? and R are independently selected from H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, aryl, and a heterocyclic ring; or R'* and R may be taken
together with the nitrogen to which they are attached form a 5- to 7- membered
ring which may optionally contain a further heteroatom;
pisOto 4,
qis0to 4;
R® is selected from the group consisting of is selected from H, alkyl, cycloalkyl, alkenyl,
alkynyl, CO,R®, C(O)RO, aralkyl, aryl, and a heterocyclic ring;
X*is N, CH or C-R,
each R¥ is independently selected from the group consisting of alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO,, OR”, -(CHy),C(O)(CH),R*!, -(CH,),C(O)NRZ)(R®),
-(CH,),C(0)O(CHz),R* ,-(CHz),N(R*)C(O)R™, ~(CHo), N(R*?)(R™), -NR*)SO,R®.,
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84 WD 2005/ 115992 PCT/ US2005/018412 Qis selected

froma chem cal bond or a group having the formul a
woeQeos/HE§e2) i -, -(CH2)i C(O (CH2) >-, PCT/US2005/018412

-(CR)i-N(R62) - (OH2)j -, - (OR)i () - N(R62) - (OHR) 1-,

-(CH2)i (O A(CH2) j -, (CH2)1N(R62)C(O) (CH2)i -,

_ LY) .. .-
UGS G AN G B s bragpildys quaiionly
or akmyﬂatlvdy,ctw 1gﬂmps yaladfaceitmgg at@nhfonni as5-icrdepemntend ysed
t ed fr a cycl oal kyl, aral kyl, aryl and
nngawiuﬂgﬁgp%taw b i %getewaf%n% to 4; i is O0Oto 4; and |
RS @ stiRctdd bk HTz!ilﬁymEM@éikﬁf alﬁé&ﬂ Mdynyg, %Bk#gbxﬁ/@ anda_

adm ni stering a thefapeutically effective
cod}t@ﬁm@ychammgg the fornula 111" (RI)" A X X~ NHH R,

Rt o ingdenb POty selestelsfomm B, Al cv lomi el eyl

ri ngalkyX Sanﬂ%'lﬁt?ér ci1691 Nor RFRAR Cnfd) beXdkdnTogether with
. sel ectgdlrfygom N, &%] ?%1 the dotted’|li nes 8

r eghesirogen st Which |thqmm piadbed fym @3cte 7Rmdmbered ring which may
I the group consisting of H,
3031?%%3? ‘J"){l Sf&‘% %8{1 Mol kynyl, aral kyl, CN,
EIFS'BOtd\J& (Pll - (CH2) pC(O)(CHZ)gRll,
(CH2) pC(O) N(R12) (R13), - (CH2) p((O (CH2), R
pISQ 94) pN(RL1) GO RL1, - (GH2) pN(RL2) (R13)
mlSOtﬂu(g.H)S@Rll -OC(O N(R12) (R13), -S2N(R12)(R13),
aryl, and a heterocyclic ring, and additionally
each R%is irsleperxdeatly velboted fram IR alkyylocysoatioyl atpligke atyl nivd g heternuyclic
forma 5- or 6-nenbered fused ring which contains

PP8m 0 to 3 heteroatons; ii is 0 to 6, each RI1 is
i ndependently selected fromH, alkyl, cycloalkyl,
al kenyl, al kynyl, aral kyl, aryl, and a heterocyclic

14. Thermct@odeﬁdhmRﬁWémquXélsaNe i ndependently sel ected from
H, al kyl, cycloal kyl, al kenyl, alkynyl, aralkyl,
aryl, and a heterocyclic ring; or RL2 and R13 may be
15. ThelraéB6d oBElaim 14 wherein X7 is N.

16. The method of claim 1, comprising administering a therapeutically effective amount of a

compound having the formula II,

;QNH

R® !

wherein:

R is selected from H and F;

R® is selected from the group consisting of is selected from H, alkyl, cycloalkyl, alkenyl,
alkynyl, CO,R?, C(O)R’, aralkyl, aryl, and a heterocyclic ring;

X?is N, CH or C-R%;

cach R is independently selected from the group consisting of alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO,, OR”, halo, aryl, and a heterocyclic ring;

R® is selected from aryl and a heterocyclic ring;
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WD 2005/ 115992 PCT/ US2005/ 018412 together with the
nitrogen to which they are attached forma 5- to 7-
woroddansd2 ring which may optionally contai n apCumshms/o18412
heteroatom p is O to 4; gisOto4; R10 is selected
from-Y -R18; Yis selected froma chem cal bond, O,
[
Qis Selgga%‘ra%ﬁ%ﬁfja éhe'i}}ﬁgél% "ﬁg gP:Q gFolin a!'? ﬁvﬁgéf;{%{%@égb}m :(gﬂ“)

-(CH)/ 60D XCHE) 4 aaaﬂz) emWF) (G, oé@HWO)«N(R CHop, kynyl

o) G G SRS - Rt @ﬁag

-O- (CHigj C‘i‘b&N R“}:@(gh?al kyl, alkenyl, alkynyl, aralkyl, CF3,
, and er ocycl ic ring; and each Ris
R% is sdn@t@@&ndeawl ynéelhets:t@dclﬁcrmg H, al kyl, cycl oal kyl ,

e ) g B R RS B i AT BRI

g:l aim 18 wherein X2 is N 20. The nethod of claiml1,
conprising admnistering a therapeutically effective
hisOteafount of a conpound having the fornula Il1la ~R~)n
A H\ 11 H) (R50) (Illa) wherein: ring Ais a
”SOtO%,(an%I- or 7- menbered ring or a 7- to 12-nenbered
jisOtofaused bicyclic ring; Xl is selected fromN, NR or
CR; X2 is selected fromN, NNRor CRl; the dotted
l'ines represent opti onal doubl e bonds; each Rl is
17. Théarpg@pe Bg E8irh Y, ﬁﬁﬁﬁ%%pmemgk%%&ugggﬁéﬁ@&% Afnobiht of a
conipfednd hﬁﬂng ORIfbrmulaCH?) pC( O) (CH2) gR11,
-(CH2) ) (O N(R12) (R13) ,
-(CH2) pd( O Q[ CH2) gR11, JPN(R 1) (O R11,
- (CH2) pN(R12) (R13) (RY) ")PO2R11, - OC(O N(R12) (R13),
_S2N(R12) (R13), hal o, ~ar¥Tynand a heterocyclic ring,
and additionally or alter n,ﬂ\iﬁfeloy, two Rl groups on
8

adj acent ring atons forma 5 6- menbered fused 86
WD 2005/ 115992 PCT/ US2005/ 01 i ng whi ch cont ai ns
fromO to 3 heteroatons; nis O to(g each Rl11 is
4 ndependently sel ect ed from H, al kyl, cycl oal kyl,

al kenyl , al kynyl, aral kyl,
ring A is a 5-, 6-, or 7- membered ring or a 7- to 12-membered fused bicyclic ring;

X! is selected from N, N-R® or C-R! ;
X2 is selected from N, N-R° or C-RI;

wherei

the dotted lines represent optional double bonds;
each R! is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO,, OR", -(CH,),C(O)(CHp)R"", -(CH2),C(ONRH)R),
-(CHy),C(0)O(CHy) R ,-(CH,),NR™C(O)RY, (CH,),NRR"), -NRSOR",
-OC(O)NR?)(R), -SONR*YR™), halo, aryl, and a heterocyclic ring, and additionally
or alternatively, two R' groups on adjacent ring atoms form a 5- or 6-membered fused
ring which contains from 0 to 3 heteroatoms;
nis 0to 6,
each RM is independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
aryl, and a heterocyclic ring;
each R'? and R" are independently selected from H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, aryl, and a heterocyclic ring; or R** and R may be taken
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aryl, and a heterocyclic ring; each Rl12 and R13 are

i ndependently selected fromH, alkyl, cycloal kyl,
wabb®nysse2 al kynyl, aral kyl, aryl, and a het er eCyaiSems/018412

ring; or R12 and R13 may be taken together with the

nitrogen to which they are attached forma 5- to 7-

I i nay. |onaI tal
reTBEEES 08 R SIS G {50 g e
C- Ry witiak haRoPtibsallysbapen d itiey hewetRedngd from t he
grou consi sting of alkyl, cycloal kyl, al kenyl,

kYA, aral kyl, ON, CF3, N2, OR51,
5%40(0)((}2)5%1, - (CH2) r (O N(R52) (R53) ,
’0(0) O( CH2) , sR51, - (CH2) , N(R51) C( O) R51,

18561%%%&%12-) 7 <R53> - N(R51) SC2R51, - OC( O) N(R52) (R53),

hal o, aryl, and a heterocyclic ring,

Y' is seRBéd FbeH 4 bl%‘ﬁhél}bon@foai\]k@f Bad b M%rxscarvaclf&?@h%ﬁy B8mPNto 4
adj acent ring atons forma 5- or 6-nenbered fused

carhunmgomm iandh optoortadly sebstitatad @itheng ohetoes o’éhadwma,lk}ﬂ%'scﬂydcalkyl
alkeg.y iR, sl s tuft gl eRng PR find rtasi o
8 is s@%ﬁg&}] grlgﬁlpcﬁF gl?‘rﬂ]lycﬁns-ci?c r%l‘:(f(ﬁ? | eﬁlgﬂ ;'%y)élogﬁia}f y&l]ﬁeg?)’ %h@ﬂgr Yalkyl,

CFgan@andahE&ﬁxanﬂcﬁﬁgemﬂy be taken together MAth the
quitrogen to whic are attached forma to
each R ﬁéeﬂﬂépg%ﬂielﬁﬁlm@elwwdcﬁom allefl: ystealiny, %@hrlaawl and fah@tﬁ@.cychc
nné;eteroatom rrisOtod4 sis Oto4; msOo4;and
cach R is independently sel ected from H, al kyl,
cycl oal kyl, aral kyl, aryl and a heterocyclic ring.

18. The%ﬁethﬂ‘@félﬁhh?‘ﬂwﬁéreﬁlﬁi‘mﬁ.o vvhe_rei n X1 is N 22. The
met hod of claim21 wherein X2 is N. 87 WD 2005/ 115992

PCT/ US2005/ 018412 23. The nethod of claim1, |
risin erl therapeutically effective
19. Thecﬁgrg’ %?9‘5} ”L%]‘B, %g%fﬁﬂg the forrula V2R (RL1)"
CA y( 22 R34- N Ras R44(IV)
20. The method of claim 1, comprising administering a therapeutically effective amount of a

compound having the formula III,
- \é\')d
Xz’)\NH S

(IIL.)
wherein:

ring A is a 5-, 6-, or 7- membered ring or a 7- to 12-membered fused bicyclic ring;

X! is selected from N, N-R® or C-R';

X2 is selected from N, N-R or C-R!;

the dotted lines represent optional double bonds;

each R! is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO,, OR'!, -(CH,),C(0)(CH,),R", -(CH,),C(O)NR*)(R "),
-(CH2),C(0)O(CH) R -(CH2),NR ' )C(O)R Y, (CH),NR )R "), -NR')SOR",
-OC(O)N(RIZ)(RB), -SOZN(RIZ)(RB), halo, aryl, and a heterocyclic ring, and additionally

or alternatively, two R groups on adjacent ring atoms form a 5- or 6-membered fused
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wherein: ring Ais a 5-, 6-, or 7- nmenbered ring or a

7- to 12-nmenbered fused bicyclic ring; Xl is selected
wonomEIIN-R or C-R1l; X2 is selected from N, NPEraS2005/018412

C-Rl; the dotted lines represent optional double

bonds; each Rl is independently selected fromthe

ring% %f} %w&t&%ﬁge@wmcyd oal kyl, al kenyl,

nisOtoQCH2) pC(O)(CH2)gR11 ~(CH2) 1, C( O N(R12) (R13),

e R LT —

GBI RiP) hBL3Lycikab, aryl, and a heterocyclic ring,

and add| t onaI 'y or alternatively, two RL groups on
aaqhe& ‘4 and Ri'% naye aitdependentlyrseeded romad mélnsb,ecr}etbaik;é,eadikenyl

{ f 0 t 3 het
6, "l alafCaS] a3gatilhen il drEcreR "R B be
cyab Q&h&)ﬁifﬂh flek@fdgen tatviichthey @€ altkoted fordd ¥ k- t@lqné}nbered
heterocyclic ring; each R12 and R13 are independently

sell“elg‘é Chmﬁ%ﬁomlwontaﬁy@tf@ﬂidtwteroatmnyI al kynyl ,
Sa@g}/ aryl, and a heterocyclic ring; or R12 and R13

t’aken together with the nitrogen to which they
ar@oaﬂached forma 5- to 7- nmenbered ring which may

3. oEtionaII(y contain a further heteroatom pis 0 to 4;

X s NgPHard4R S R22 i s seIectedfromHand Cl 3 alkyl; R34

each R Fﬁ(ﬁﬁ%}f&iﬁ@lﬂbfsre ’e'a' J}% &Mg) 9(}& gg 4 ﬁkgl?kfé(ealkﬂ alkenyl,
alkymiyhgural RAACNs CFg 601, @R Y r{XﬂHBrC@)@Hz)sR?ﬁ/ ot@H&)MO)N(RSZ)(RS"‘),
(RGBS S ket s Rt ol beeuss,
O R G UC N, il ey SheRFORNE Snk! 8 ditionally
or aitﬁmmm_ely,dm R Bgr(blpsl ontadjasent aing atqmys omalal 5y os Ghsembercd fused

hal o, al kyl | oal kyl, al kenyl ,
ring Rgh SPata SRy ISR R (O MR 2 O CF.
N@ll@)s&ect%mm@ndalﬁﬁ llkyil SRS BT, Q[’ﬁlkﬁea 1,QH® a
y

consi stin cyc oaIkyI aIkenyI kynyl,
ar éﬂkﬁ}DCyCIQP@g, aryl , and a heter ocycl ic ring; and each

ES 2 %g' If:ﬁd e 1%?1%{%5@% esle g{regg'ryoc I?l?aﬂ;yl %g&xgﬁylc cyflﬁ(legﬂeéﬁ%g%yl
Of athlhylrra@‘& aﬁﬁ%ﬂﬁtéﬂo@ﬂ:hb sinp or R*” and R* may be taken together with
the nitrogen to which they are attached form a 5- to 7- membered ring ‘which may
optionally contain a further heteroatom; ‘
ris O to 4,
s1s 0 to 4;
mis 0 to 4; and

each R is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic

ring.
21. The method of claim 20 wherein X' is N.

22. The method of claim 21 wherein X? is N.
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25. The nethod of claim 24 wherein X2 is N. 26. The
met hod of claim 1, conprising adm nistering a

woOhersapsri cal |y effective amount of a conpouRdThE08418412
the formula V Error! Qbjects cannot be created from

editing field codes. (V) wherein: ring Ais a 5-, 6-,

o [~ . I
23. Thelfietfoq GFOTRES EXborightl eclidieel Qe pAnARRRARAY {0 0pmmoyy ofa
conip@uﬁdehmngmeffommINIVI\l-R or GRl; the dotted |ines
represent optional double bonds; each Rl is

i ndependently sel ected omthe group consisting of H,

al kyl, cycl oal kyI ,(Ral enyl ¥ al kynyl, aral kyl, CN,

CF3, NO2, OR/ | pb(l\p)QGZCHDgRll,
(CH2))C(O)N(R12)(R13) s
-(OH2) pC( O O CH2) gRI 1, - sty R 1) C( O Ra1,

- (CH2) pN(R12) (R13), -N(RI1)SQgR11, -0OC(O N(R12)(R13),
_SO2N(R12) (R13), halo, aryl, and a(haterocyclic ring,
and additionally or alter nati vel y, two Rl groups on
Wherelradj acent ring atons forma 5- or 6-nenbered fused
el Oid O to
ring A B b e T 9 P el TR BTy e g
X! is seﬁ;gctﬂdcfahk)lﬂ Nalol«&r(y-IR, al kynyl , aral kyl, aryl, and a

gach R12 and R13 are |ndependently
lsseli %cf?%%cl?]’r]ﬁr# %aﬁkyl cycl oal kyl, al kenyl, al kynyl,
the dott@&ﬁhl‘syﬂe%)re%rﬁflopn@ﬁ@ d@uﬁl@%@ﬁ&cyd icring; or R12 and R13
aken ~ 89 WD 2005/ 115992 PCT/ US2005/ 018412

each R'tig geiepgrdemly keledied frpmrtbg group gondistilg afibyalle ecystoatiyhedkenyl,

g e Fa ATy A B s NCERRE (LR RGP ™,

(CB%ZC@O%@H@ERQOL(@HEDEN&R%MO%Zﬁégfﬂﬂﬁ;ﬂ&fﬁﬁﬁ)S—N(R'“ss@adl

OGP PR SOmN A 2 s e A8 4 hegrocyas ring, and Additionally
or aﬁglln?ﬁ&?%i t()vroq{m éflmr;@ &}’ %Tdéz%c%}{gtll1?£+tg§flls ’fOI?A K%”ég%-n?eln@é?éﬁ' fused

eroc r

nnga\ehlebb@daiﬁm@mnmo Rh6terodtomss sel ect ed from a chemi cal
bond, 0, NR-, and a hydrocarbon chain having from1 to
’“SO"QL: carbon atoms and optionally substituted with one

Qe mgomheno},gege B RRAU el R ey YR, arall,

anchrﬂRand?aBetbmcydimﬂ@d fromt he group consi sting of
‘ eélchafiIK )c[lnd R(f'3y acl:rle ?n(iepgndenay seelre%ed fr n'c}ﬂ(yl ?oa@/yl alkenyl,

alkynyl, aralkyl, aryl, and a heterocyclic ring; or R' and R may be taken
together with the nitrogen to which they are attached form a 5- to 7- membered
ring which may optionally contain a further heteroatom;
pis0to 4,
qis O to 4;
R? is selected from H and Cy.3 alkyl;
R* is selected from H, NO,, CN, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl and a
heterocyclic ring;
R* is selected from H, alkyl, cycloalkyl, -(C=0)R", alkenyl, alkynyl, aralkyl, aryl, and a

heterocyclic ring;
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CF3, aryl, and a heterocyclic ring; and each Ris
i ndependently selected fromH, alkyl, cycloal kyl,
waneadskysggzaryl and a heterocyclic ring. 27. TheTrstiedis412
of claim26 wherein X1 is N. 28. The nethod of claim
27 wherein X2 is N. 29. The nmethod of claiml1,
conpri si ng adm nistering a therapeutically effective
S is seleaserhfromf-Y4-R Conpound having the fornula Va Xr NH R55

s sel%!ﬁrpﬁefr@ Rehiigts f‘goaldm%e o snft e aReirbof cBeib heupeon! 1 to 4

e B SRl S S

alkegng?nynﬂ, Ralky, r@oﬂzﬁ Cea)R| @@)N(Rg)rz,e@ﬁnCFQ ;N(RB)aaNoz, and ORY;
ou each Rl is in enden elect fro
7 is sqlﬁéecb’?er %slf%lpmﬂ@m@of# aglfﬁwyc 0@[}%/3/ g kyl,

CFpsl N ppBlRiciilo iR anS N2 U RI2) (R13) |

each R%-i§ GdpdraeailyXldd2ddiirdrh, H,(«0H2) ghldRlk), @4l iR 4yl and a heterocyclic
-(CH2) pN(R12) (R13), -N(R11l) SO2R11, -OC(O N(R12)(R13),
ring. SO2N( R12) (R13), hal o, aryl, and a heterocyclic ring,
and additionally or alternatively, two Rl groups on

24. TheRUEOL LHILOHPAPRE £ B0 1o 3 hel or oatoms; n 1S 0 Lo
6

, each R11 is independently selected fromH, alkyl,
cycl oal kyl, al kenyl, 9Ikyny| aral kyl, aryl, and a
25. Thehnttboécﬁﬂdalrm%whgt;elreXcisNzlz and R13 are |ndependently

sel ected fromH, alkyl, cycloal kyl, alkenyl, alkynyl,
aral kyl, aryl, and a heterocycl icori ng; or R12 and R13

26. ThelTBdth&®ot akiani, doﬁﬁﬁish%fadhﬁlhiétehhg‘ allhdraQEBaltyoefdatiod atbet of a
are attached form a to 7- menbered ring which may

comporndhayingthedpmraylan Va further heteroatom pis 0 to 4;
g S0t oy 358%1&5 SEhSH %.i%'atfe& B L i cpa egyva;lLrlyL
whereit:i Ng; X3 is N or C— R50
ring A is a 5-, 6-, or 7- membered ring or a 7- to 12-membered fused bicyclic ring;
X! is selected from N, N-R° or C-RY:
X is selected from N, N-R° or C-RY;
the dotted lines represent optional double bonds;
each R! is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO,, OR", -(CH,),C(O)(CHp),R", -(CH2),C(ONR*)(R"),
~(CHy),C(0)O(CHy), R -(CH2),NR)C(O)R", -(CH,),NR)(R™), -NR")SO.R",
-OC(ONR®(R™), -SO,N(R)(R™), halo, aryl, and a heterocyclic ring, and additionally
or alternatively, two R! groups on adjacent ring atoms form a 5- or 6-membered fused
ring which cpntains from 0 to 3 heteroatoms;
nis0to 6,
each R'! is independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
aryl, and a heterocyclic ring;

each R'? and R" are independently selected from H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, aryl, and a heterocyclic ring; or R'? and R" may be taken
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each R50 is independently selected fromthe group
consi sting of alkyl, cycloal kyl, al kenyl, al kynyl,
waneadsky$992 CN, CF3, NO2, OR51, -(CH2)rC( O (CH2) 8&b11S2005/018412
-(CH2) rC(O) N( R52) (R53) ,
(CH2)rC(O)(XCH2) SR51, (CH2) N(R51) C( O R51,
( (
SRR R e SRR BE R ot b DT e bered
andriagidhtchamayt dpgionalty @dﬂta&n nabithe IhgterdasemBPR50 gr oups on
ad% gfg\g.t ring atons forma 5- or 6-nmenbered fused
[ g ich contains fromO to 3 heteroatons; R51 is
gateesgd fromH alkyl, cycloalkyl, alkenyl, alkynyl,
aral kyl, aryl, and a heterocycl ic ring; R52 and R53
RZj IectedfromH al kyl , cycl oal kyl,
i AEPRIONS LYoE % heter ooycl |

daral kyl, aryl, and a heterocycllc

4 is selletigd fioi RSRO3NON R’iﬁyl{faybl&ﬂkﬁaiﬂﬁéh}ﬂ QgiefdyE rarabkih aryI h&l a

nitrogen to which they are attache forma 5- to 7-
hetq‘f‘@%@ﬁé@grl ng which may optionally contain a furt her

o SR U RA oL A, B AR R

ring;ndependent |y sel ected fromH, alkyl, cycloalkyl,
aral kyl, aryl and a heterocyclic ring. 30. The nethod
R is selfected fiom 29™-Rherein XL is N 31. The method of claim

¥ is sl e aas i £ N3 et gesernon Poimde igidrore 1 o 4
carlﬁiﬁod{%s Ohd JptiGHTRUWDY; S %%rflﬁr%f A a}&lgyl éﬁfc?g]kyll\

x JY'R55 "R32" N, R56 erein:

alkeﬁ}yl aticynigh, araiiofie€ORY, Q)RS CLOIN(R'D, T, mﬁe@éﬂ R eahd OR;
bicyclic ring; Xl is selected fromN, NR

s SP@C@@ frogt e eFouprRoRsistngotd, aticyh CYC!Q?@(}Q,O%&@WI |ai1ﬁ'@§1 aralkyl
Q,g)é%zl &the #Bé}gﬁ?hngo bl e bonds; each Rl is

y ’se fromthe group consisting of H,

each R"ab kiydeperidentlpatibkied framkieikyl, cyldeyity) aral&yiabky bad Shkterocyclic
CF3, N2, ORLL, -(C2)pQ(O (GR) g1,
ring (CH2) ) ¢( O) N(R12) (R13),
- (CH2) pC( Q) Q(CH2) 9R11, - (CH2) pN(RI 1 ) (O RI 1,
_(CH2) PN(R12) (R13), - N(RL1)S02R11,
J

27. The method of claim 26 wherein X! is N.

28. The method of claim 27 wherein X2 is N.

29. The method of claim 1, comprising administering a therapeutically effective amount of a

compound having the formula V,
X2
(R1)n’€\_\:
X?)\ NH R55
HN)\ /X3
(RO,
X

ring A is a 5-, 6-, or 7- membered ring or a 7- to 12-membered fused bicyclic ring;

X! is selected from N, N-R% or C-R":

(Va)

wherein:

|
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-OC(O N(R12) (R13), -SO2N(R12)(R13), halo, aryl, and a
heterocyclic ring, and additionally or alternatively,
woOwrwsR1sge oups on adj acent ring atons form a S5PCOMUS2005/018412

6- menbered fused ring which contains fromO to 3
heteroatons; n is 0 to 6, each R11 is independently

2 i seﬁa@ie@ Fﬂjl\f Oy 2 kyl cycl oal kyl, al kenyl, al kynyl,
ar al ky ary and ‘a heterocycl ic ring; each R12 and

the dottﬂmn@rr@rememmhdd)qblsmmlst ed fromH, alkyl,

each RIC g ggelémg%r:lt 138 ae}lql%ﬁgly tlr%tp t%lléy Q\% aérﬁil%l%lﬁﬁ%ho éﬁl{yﬁ :ggﬂgglﬂyla alkenyl,
alkyh?E @faln@yl @t OFL, o)) Uﬂlbgem{})cc m}g:xl]!ﬂtﬂﬂé,y L(@HD), @m)miaé?s!(R”),

- t
(Cﬂs;@TQ?ﬁ(%f)bﬁgh@Hﬁﬁﬁ@?g@(é;f{lg (¢g2)mﬂr§¥mﬁggéNvﬂ JSO.RM,

-OCENE QORT R SRR ™ Bl i R BB b spy agiitonatly

or aRérahtiodly, tao R ,gr@rpé oR da@tceﬁtqmgcdwrﬁs frhn 5~ dR¥Brmibbered fused
selected from-Y'-R19; Y" is selected froma chem cal

ringydeh cantainRiromghp hhefgraioms: bon chai n having from 1 to
n1sOto46 carbon atons, and optionally substituted with one
or nore of halo, alkyl, cycloalkyl, alkenyl, alkynyl,
eercam%yis, mmzmerﬂ@@)aﬁptea(fﬁhmamyl ENELoATER, alkR) 241k NGR, aralkyl,
and R19 IS s | ected fromthe group consisting of
H, a@fk% a hatepgyglieyIng: al kenyl , al kynyl, aralkyl, CF3,
Iy 12 aaiﬁ
R EHRIERGMIehf eﬁéc@&iﬁ&ﬁ‘i{% l03lkyl, alkenyl
I ndependent |y sel gct eg )?? om H, al kyl ﬂg}hyc?lc yya ey
ar allkwbll, a&dlyyl &yl and héeerapyylid fing; o1 R an@R fﬁh}ébﬂmkhmd
of cl erein 4. The of, cl aim
5 a6 Plsfigen 8 whiphdhorcifH auakEd &t o 7- éfhbered
Cormfglvﬂhagnﬁgimpﬂbﬁatl@rdoa&l@a tiBlcARGBidatoh;] Y effective

anount of conpound having the formula VIQ 2 (R~)~
Ais0 % &Kr o R55 X3 Fl~~ Tj (Rso)n (VIQ
qis 0to 4,

R is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic
ring;

X® is N or C-R*;

each R* is independently selected from the group con51st1ng of alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CFs, NO,, OR®, <(CH,),C(O)(CH,),R%., (CHy),C(ONRDRD),
-(CH,),C(0)O(CH,),R*-(CH), N(R*)C(O)R®, (CH,),NRP)R?), -NR*HSOR?,
-OC(O)N(R*)(RP), -SO,N(R*)(R>), halo, aryl, and a heterocyclic ring, and additionally
or alternatively, two R*® groups on adjacent ring atoms form a 5- or 6-membered fused
ring which contains from 0 to 3 heteroatoms;

R is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a
heterocyclic ring;

R*? and R> are independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl,
aralkyl, aryl, and a heterocyclic ring; or R>? and R*® may be taken together with
the nitrogen to which they are attached form a 5- to 7- membered ring which may
optionally contain a further heteroatom;

ris 0to 4;

s1is 0to 4;
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wherein: ring Ais a 5-, 6-, or 7- nmenbered ring or a
7- to 12-nmenbered fused bicyclic ring; Xl is selected
wonomEIIN-R or C-R1l; X2 is selected from N, NPEraS2005/018412
CR; the dotted lines represent optional double
bonds; each Rl is independently selected fromthe
. oup consisting of H alkyl, cycloal kyl, al kenyl,
mis Ot o kT, ON CR3. NCR. ) ORIL,
each R g 16&5’13@@61@)}1(@62%@ Rioka H, 61BYE cpElo kN, Ry REH) and a heterocyclic
-(CH2) pC(O (CH2) 9R11, - (CH2) pN(RI ) C(O RI I,
ting. ( CH2) pN( R12) (R13), -N(Rl ) SC2R11, -0OC(O) N( R12) (R13),
-S2N(R12) (R13), halo, aryl, and a heterocyclic ring,
and additionally or aI ternativel y, two Rl groups on
30. The attjtlaioftclaiinity whaen X'os.a 5- or 6- nenbered fused 93
WO 2005/ 115992 PCT/ US2005/ 018412 ring which contains
fromO to 3 heteroatons; nis 0 to 6, each R11 is
31. The MISRESIARAKI 30 wedgabedsfv.om H al kyl, ~cycl oal kyl,
al kenyl , al kynyl, aralkyl, aryl, and a heterocyclic
ring; each R12 and R13 are independently sel ected from

H, al | oal | K Kyl
2. The Rl Bt D BpE b oPE Lo o e g ot ot
comp&lﬁﬁrhav;@ﬁutﬁfnumvp the nitrogen to which they are
attached forma 5- to 7- nenbered ring which nmay

optionally contain a ther hetero atom pis 0 to 4;

gis(o4; R55 | s(RQ;g.Lé%?{e: fromH, alkyl, cycloalkyl,

al kenyl , al kynyl, arakk ylss and a heterocyclic

ring; X3 is Nor CGR50; egch R0 is independently

sel ected fromthe groupreON¥Stirtg of al kyl,

cycl oal kyl, al kenyl, al kynyl, aral W) CN, CF3, NO2,

OR51, -(CH2)rC(O (CH2) SR51, -(CH2) C(O)N(R52)(R53),
-(CH2), . (O Q CH2) sR51, - (CH2), N(R51) C( O R51,

ring A is § GH2)., d‘ﬂ(?REr%h(H&Eéﬂ) nng N Rb-1tp ICAREMbered OEEOPNGEHE)AE53)

. - SO2N( R52 3), aryl, and a heterocyclic ring,

1

is selgfig %d)é‘i I‘%éﬁgi r> aI ternativel y, two R50 groups on

2 is seRfica¢RRt Nlm@y@}@nﬁlform a 5- or 6-nenbered fused
ring which contains’fromO to 3 heteroatoms; R51 is

the dott@b]lmstremtefmbaptkbnahcﬂmﬁ bangsi oal kyl, al kenyl, al kynyl,
ara

e ) AR i A P A RO O

Ik R4, Bl & B3y,
B e e G o Loy A )

3
DTN s LU RS IR S LI
-OC?BW&(IQ)?RB , U%WRGH(IQBX halo, aryl, and a heterocyclic ring, and additionally

or alternatively, two R' groups on adjacent ring atoms form a 5- or 6-membered fused

wherein®

ring which contains from 0 to 3 heteroatoms;
nis 0to 6,

each R is independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
aryl, and a heterocyclic ring;

each R' and R" are independently selected from H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, aryl, and a heterocyclic ring; or R'? and R" may be taken
together with the nitrogen to which they are attached form a 5- to 7- membered
ring which may optionally contain a further heteroatom;

pis0to4;

92



optionally contain a further heteroatom r is Oto 4;
sisGo4; mis O0to 4; and each R is independently
weebwsatigd2f rom H, al kyl, cycl oal kyl, aral kyl, acylusandois412
a heterocyclic ring. 36. The conpound of claim 35
wherein X1 is N. 37. The conpound of claim 36 wherein
Z2d AN 94 WO 2005/ 115992 PCT/ US2005/ 018412 38. A
et hod ’of i nhibiting P210BCR ABL T315| theranutein

s RO AT SR, 0, ORI CBRAPE D90

'nngisaS- 6-, or 7- nenbered rlng or a7-to
12- nenber edmysed bicyclic ring; Xl is selected from
R is sqlgoted fromr Y& X2 is selected fromN, N-Ror GRL

) tted, | t | bl e d
s sl R SRS PEERERL SBRL SRRk HOND S, BONTS roBRe 4
carb@fl aid’msalallfd’ tidnafl @ﬁis'ﬁl’dted ﬂ'ith %EM br motd K51Yd, allsl, Dykbhikyl,
{onerd CH2) pQ( O) ( CHR) gR11 o
alkenyloamypﬂ( @)am(ynmg(ﬁﬂlegom C(O)N(R ). CN, CF3, N(R%),, NO,, and OR’;

% is sel{%}%r%&tpé % Pngx?Slstmlg g_,l)za F@’f oaﬁ&%ﬂe %{ﬁxlr;argskyl

CFg,,a'%g%lg(B&%}t@{%k?,icgﬁé odnflaryl and a heterocyclic ring,

ditiona ternatively, two Rl groups on
each R° aﬂ;naelmﬂemﬂmalmmmd{ rlleyl Soycloallfyl, raeathody el dndselikterocyclic
ring which contains fromO to 3 heteroatons; nis 0 to
ringg  each R11 is i ndependently sel ected fron1H al kyl,
cycl oal kyl, al kenyl, alkynyl, aral kyl, aryl, and a

het er l.ic 2 and R13 are independently
33. Theé%qﬂ%%(f%%&?l%%gﬁﬂgfg “%I 18%ycl oal kyl, al kenyl, al kynyl,
aral kyl, aryl, and a heterocycl ic ring; or Rl2 and R13
may be t aken together with the nitrogen to which they
34. Them%h@m%s&mu%rwhmemg isthh 7- menbered ring which may
optionally contain a further heteroatom pisQ o4,
gi sOt 04;
35. The method of claim 1, comprising administering a therapeutically effective amount of a

compound having the formula VI,
(R") 4<\
| N\N)\E}
RSO)n

ring A is a 5-, 6-, or 7- membered ring or a 7- to 12-membered fused bicyclic ring;
X! is selected from N, N-R® or C-R;
X is selected from N, N-R° or C-R;

(VL)

wherein:

the dotted lines represent optional double bonds;

each R! is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO,, OR", ~(CH,),C(O)(CH,),R", -(CH,),C(O)NR'*)(RP),
-(CH2),C(0)O(CH,),RM -(CH,),NRMC(O)R, (CH),NRR"), -NR'")SO,R",
-OC(O)NR)(R?), -SONR)(R™), halo, aryl, and a heterocyclic ring, and additionally

or alternatively, two R* groups on adjacent ring atoms form a 5- or 6-membered fused
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R2 is selected from-CR21la, -NR22b-, and -(C=R23) each
R21 is independently selected fromH, halo, -NH2,

woidae»23 al kyl ), -N(Cl1_3 al kyl)2, -O (Cl.3rarkgkgos/o18412
OH and C1_3 al kyl; each R22 is independently sel ected
fromH and C1_3 alkyl; R23 is selected fromO, S,

nn@'\xjﬁich?d%ﬁtalﬂis%m B3o! e?&heﬁ&ﬁm?‘d from-CR31, _, -NR32d-,

each 1 group is selected fromH, halo,
11150t0|6H2 -N(H (R, -N(R 2, -OR ()—|and Cl_3 95 WO

K R o Pclested From L i losiafiauiipyt MORD, art,

al kmyland@m@{elfddych@%g COR aryl, and a
is selected from 0, S, N R34,

hetergcyclmkg ri é:]
aeh arejigdepehdentlydelertodnfiem NOPkyIChycledlkyll alkenyl,

cyc Ry . aral kyl ;» aryl;and .a
ot BRGS0 arg oot ol £ B S I b
- ( CrolgéiBpr withftek nifto gerﬁt@%ﬁflﬁle}r SreSblaBidde@rh raojmt(H7 membered

al kyl , cycl oal kyl , al kenyl kynyl, CO2R, C(O

ar aPR&W ichanay optignally constiaadeifeériheteroaiom; each R42

g;gleq |43 selected fromH, alkyl, cycloal kyl, alkenyl,

ynyl aralkyl, C2R C(OR aryl, and a
hgel‘s@rtméycl ic ring; each R43 is selected fromO0, S,

R . .and W t h rovi sos that when R2 is

18 %@R@B%%QL» aiy §YW§Y1 2 ﬁ@d Hynd, asefkyhmabcnd adegerocyclic
:hat  both R3 and R4 are not sinultaneously sel ected
rom (;C—RSS) and -(C=R43)-, respectively; R5 is

X is Nsw| @B %d from-Y-R6 and -Z-R7; Y is sel ected from a
ohem cal se

each R 09% n&SPWFI%PYﬁ%WN%%ﬁ%é@PP cI egs‘ttlgg |off 5.]%;1, |cy|cﬁgﬂgyla alkenyl,
alki?@l SfrSRYC UI\C crr3 N0, GRS (@HQ)V@(C%@@HBCI@S Ic 'aéﬂg) @@N&ﬁﬂ)( R%)
froml to bon ato otlonall stituted

(C;Wﬂlrﬂ(o)@ﬁ@HO)ﬁR (EHDN(Ra rg}s)@(om ky(cH@Nu:g (&Y), -NRSQR,
OGBS SO R, . o ARG conay

or dtethadvéief WO(R:C}Q @k(bu})s bhrﬂigjac&ﬁ@iﬁgatdrﬁs foﬁ*ﬂ%oﬁr&%nrhkﬂlbered fused
, cycloal kyl, aralkyl, aryl and

ringawh@gtgggg% %T@Hb ﬁgl’ﬁg\etespat@ns, or 2; bisOorl; cis 1 or
& is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a
heterocyclic ring;

2 and R* are independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl,
aralkyl, aryl, and a heterocyclic ring; or R*? and R may be taken together with
the nitrogen to which they are attached form a 5- to 7- membered ring which may
optionally contain a further heteroatom;

ris 0 to 4;
sis 0to 4;
m is 0 to 4; and
each R’ is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic

ring.
36. The compound of claim 35 wherein X' is N.
37. The compound of claim 36 wherein X* is N.
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dis Oor 1; eis 1 or 2; and fis 0 or 1. 39. The
nmet hod of claim 38 conprising adm ni stering a conpound
woaavisngswdkhe formula la 96 WO 2005/ 115992 PCT/US2005/018412
PCT/ US2005/ 018412 a.,~ (R 22),, R5 Re (la)
wherein: ring Ais a 5-, 6-, or 7- nenbered ring or a
7- to 12-nmenbered fused bicyclic ring; Xl is selected
fromN, NRor CGR; X2 is selected fromN, NR or
38. A nfetiid oftikibitieiptred 0PFHES 1 € fie aaticingin@ivalg deibistring to a
bonds; each_ Rl is independently selected fromthe
hunganoyepeRAYed beving tsrfopmulai Iy cycl oal kyl, al kenyl ,
al kynyl , aral kyl, CN, 3, N02 OR11,
(CH2)DC(O)(CH2) RLYA - )) (O N(R12) (R13),
-(CHZ)DC(O)O(CHZ)QRl )pN(Rll)C(O)R”l
-(CH2) pN(R12) (R13) , SC2R11,
-OC(O N(R12) (R13), -SO2N( 24)’5R13) Bal o, aryl, and a
heterocyclic ring, and addltlonally( or alternatively,
whereii:Wwo R1 groups on adj acent ring atons forma 5- or
6- nenbered fused ring which contains fromO to 3
ring A et ey %pbﬁﬁpembﬁ:rsd oing or 6,7- tabhmRinbefed fhispddyesietio mingy
ect r oH kyl, cycloal kyl, al kenyl, al kynyl,
mseec?ﬁ arg%f“‘% ‘a heterocyclic ring; each R12 and
2 is se‘i&&m@nlmdﬁgé)r&emmly sel ected fromH, alkyl,
cl oal kyl alken¥ al kynyl, aral kyl, aryl, and a
the dotﬁéﬂl@%@p@% optip d@vblpebzn%ﬁnd R13 may be taken

each th i %e?%&de\%& Qe%&&gd ﬁ%ﬁftﬁg Eﬂ)u%) %oﬂé\}%tﬂ%qgm yallg{l),t cy%fotaﬁﬁ%{'i ed‘ﬂmnyl,

éred
alkmthtmlhylaCNu CFhaOp @R OQCHE%C(D)(@HQ)q RY, 4CHZEC®IN(R12)(R”)

(Clgayk&%%ﬁ%ﬁq R RN ey i %glz ”?NQR%S, aI(R“g%ng“
-OC(%B{B%( H))( mgﬁ(g)}g) gﬂ) qi_"%’ gﬁlﬁdgf]%ﬁ%gé}é&% zf}ﬁi fAditionally

or alternatively, two R groups on adjacent ring atoms form a 5- or 6-membered fused

ring which contains from 0 to 3 heteroatoms;
nis0to 6,
each R'! is independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
aryl, and a heterocyclic ring;
cach R'? and R are independently selected from H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, aryl, and a heterocyclic ring; or R'? and R may be taken
together with the nitrogen to which they are attached form a 5- to 7- membered
ring which may optionally contain a further heteroatom;
pisOto4;
qis0to 4,
R? is selected from -CR?*!,-, -NR?j-, and -(C=R*)-;
each R* is independently selected from H, halo, -NH,, -N(H)(C1.; alkyl), -N(C1.3 alkyl)s,
-O-(Cy3 alkyl), OH and Cy.3 alkyl;
each R* is independently selected from H and Cy.3 alkyl;
R* is selected from O, S, N-R’, and N-OR";
R? is selected from —CR?! - | -NR*?-, and -(C=R*)-;
each R*! group is selected from H, halo, -NH,, “N(H)(R®), -N(Ro)z, -O-R°, OH and C;.3
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each R32 group is selected fromH, alkyl, cycloal kyl,
al kenyl, al kynyl, aral kyl, CO2R, C(OR, aryl, and a
woaebwriosyel ic ring; R33 is selected fromO0, S, PCHR32005/018412
and NOR R34 is selected fromH NO2, CN, alkyl,
cycl oal kyl, al kenyl, al kynyl, aralkyl, aryl and a
jerocyclic ring; 97 WO 2005/115992 PCT/ US2005/ 018412
is selected from-CR4le-, -NR4 , -(C=R43)-, and
each- B2 grovipli¥ selacttd Rom Hsalsgl] itk dkensl], adityhoyl, aralkyl, CO,R,
gal kyl kenyl ... al kynyl, CO2R, C(OR, aralkyl,
é@k %ﬁda%ﬂﬁg?tsmz ring; each R42 group is
R33§%EI%&E§%0H©”SHJ e ka)ﬁhN exel oal kyl, al kenyl, alkynyl,
aral kyl, C02R° C(OR aryl, and a heterocycllc rin

R* g aclectid SronsHsNac€ ¥ dalkylonydoallsyl, sikenylcalkynyd. arelkyl ety and a

t he %l,r?wsos that when R4 is NR4 ., then R3 is not
hgeto A& that both R3 and R4 are not

*is sel@étewhbﬁne@ﬂﬂyNle‘%ed(@dRﬁ-omd(&RBB) and (C—R43)
egpecti vel R5 i's _sel ected from-Y-R6 an

cachi R BpsaiRat e o din kbt ioa o L lteayl @1kYM1RCQRB ,|C2<£O)R° frallyl,
aﬁ?’a%k& ?ﬂetfeifo% 1?41@(% cycl oal kyl, al kenyl, al kynyl,

a heterocycllc ring; Zis a

eacﬂmﬂrg@&mlb@aeah@mnmvamg Eyotonlidylf aikehyt,allbmyl, atadkd, COsRC,
{Jtlgnally supstituted with one or nore of hal o,
@ argly apda pRigrocyeliqidnd;| | al kynyl, aral kyl, CO2R

Q) OR) 2, I\I@ and OR;, R7 is
eac )15sele gqq[ct ed’%% rl\ggn aa%}gl?N O

is sele and’ a heterocycllc rlqg
with theqnohsd% that wieheRe rsekNR *y askREs-OR Fr.ahetR &ltoy HNRY - and that

both R? %ég k@al k%)t ng\;lgaa%g qfly se i%/ Led%rr]cap (é_{] eﬁ%r &d dl(%ﬁ{“?;-, res%ectlvely;

lsse@bééﬁro%m%hasﬁqfl 40. The nethod of claim 38
onpri sing adm ni stering a corrpound havi ng the formul a

Y 1s|sbleg‘d§gi_)ﬁrq>m g chenxigal hapd( RalN ){a
8 is selected from alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic
ring;

Z is a hydrocarbon chain having from 1 to 4 carbon atoms, and optionally substituted with
one or more of halo, alkyl, cycloalkyl,‘ alkenyl, alkynyl, aralkyl, CO,R’, C(O)RO,
C(O)N(R®),, CN, CFs, N(R%),, NO,, and OR’;

R’ is H or is selected from aryl and a heterocyclic ring;

1

each R? is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic
ring;

ais1or2;

bisOor1;

cis1or2;

disOorl;

eis1or2;and

fisOor 1.

39. The method of claim 38 comprising administering a compound having the formula I,
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(RB2VIKI -1 R4,:~.R5 | (Ib) wherein: ring Ais a 5-,

6-, or 7- nmenbered ring or a 7- to 12-nenbered fused
woieosalism2ring; X1 is selected fromN, N R or PCIRS2009818412

WD 2005/ 115992 PCT/ US2005/ 018412 X2 is selected from

N, NRor CRl;, the dotted lines represent optional

doubl e bonds; each Rl is independently selected from

t he group consi stl xz al kyl , cycl oal kyl , al kenyl

al kynyl , aral kyl , %N%gz

(Oﬂ)pqo)(cm)gm O N(R12) (R13), - (CH2)

C(O Q CH2)9R11, - CH2) N R11 QsRII (CH N(R12) (R13)

N(R1 )SO2R1', -OC(O N( RlZ)KF@f N( R12) (R13),

hal o, aryl, and a het erocyclic rlné and additionally
whereiror alternatively, two R groups on adjacent ring atons

. _formqa) 5-_or 6-nenbered fused ring which_contains
ring A i aoyn @ O/-INHRRLFEHIBRE 2 Tntq lsz-mefn@e@d Tasedibieyelic rigg;
x! is sell %H?cf}ﬂ%@tl{ﬂko%ﬁlceﬁned fromH, alkyl, cycloalkyl,
nyt,

al'kynyl, aral kyl, aryl, and a heter ocycl ic
2 is seﬂactﬁglﬁmndﬁ,m €HRR13 are i ndependent ly selected from

| | k | | kyl
the dottss‘i fies s bSO toiP O Mg, or K12 and Ri3 My be
each R'tid ﬁeﬂd@ﬂl@}'} hesot ferttﬂg gR)‘u{o rc@ﬂﬁﬁlﬂg%ﬂm ' i lt@%lbaﬁ(ryf:‘ alkenyl,

attached forma 5- ere Fin

alkyoyl,iaseilayl) GNc 6Fs, aN(ﬁz, OR u;{caﬁu)pca@)éeﬂamgn (ﬁszC(DII‘HRAZ)(RB

(ORI TEHORER P, oo

—O(}(bKN {RIZ)QRE'? QBOKN(R 3k g melo, aﬁ}l katiayd hetélrb?bdﬁ}é |nng Féddltlonally
OR ,land a heterocyclic ring; is selected
or aitﬁl@mweémwe growsradjaceniiing goms dareha Raar §-mesbicedtfaepd
c | kenyl, al kynyl, CO2R,
nn%%%%%rét?ié?éjﬁn &yoaér g?‘{e%é% Sg het er ocycl ic ring; each
nis0tdB3 is selected fromO, S, N-R and NOR R5 s
is selected from

g gﬂqnféé%%éndelﬁly %qleﬁte%ﬁ@m ¥ suvbcrdaniot AtksnKly plkynyl, aralkyl,
cyqrﬁagﬁgy% het%@a&lnngal kynyl, aralkyl, aryl, and a
eterocyc Ic ring
each R' and R*® are 1ndependently selected from H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, aryl, and a heterocyclic ring; or R'?> and R" may be taken
togetﬁer with the nitrogen to which they are attached form a 5- to 7- membered
ring which may optionally contain a further heteroatom;
pis0to4;
qis O to 4;
each R** is independently selected from H and C;.; alkyl;
R’ is selected from —CR*',- , -NR*’-, and -(C=R*)-;
each R*! group is selected from H, halo, -NH,, -N(H)(R?), -N(R®),, -O-R%, OH and C;3
alkyl;
each R*? group is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CO,R’,
C(O)RO, aryl, and a heterocyclic ring;
33 is selected from O, S, N-R? 4, and N-OR®;
R** is selected from H, NO,, CN, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl and a

heterocyclic ring;
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Z is a hydrocarbon chain having from1 to 4 carbon

atons, and optionally substituted with one or nore of
woaabw/11sd9kyl , cycl oal kyl, al kenyl, al kynyl, ar aCkgiS2005/018412

CO2R, C(OR, C(ONRZ2, CN CF3, N(R2, N®, and OR

R7 is Hor is selected fromaryl and a heterocyclic

R nde n@tl lLected fromH, alkyl,
s Sefew}? ﬂ?’?y{iR éf:zll\]g §r§l 5]ém Z\Gheter ocyclic 99 WO

eac}QHﬁﬁé 346Q8R PG uﬁ%ﬂocg/cmhaéﬂ,?alkdnnyn alkyayl, COLROrC@NRY, aralkyl,
bisOorl; cis 1 aor 2; dis Oor 1; ei1s 1 or 2; and
$75 @B¢ ¢ hetesacychpEnget hod of cl ai m 38 conpri si ng

122 I 0 t I 0
cact PRI e RARSSTE Y, SRR AR B iy, coR”
6(0)‘& aghilaed edeterovyclic rimg;7- to 12- nenbered fused
gyclic r oSel g fromN NRor GRL, X2
eacb]g %F@%‘ft%‘ijﬂg%%ﬁlﬁ%- %\?éﬁﬁ the dotted |ines
with the’ ﬁ@f/ﬁ§§ﬂ‘ﬁ1‘c FRE RPAINFEUD B DR S0t ERRP, Rind fhat both R3 and R* are
i'ndependently sel ecte from the ,roup consi sting of H,

not simeltdnpdysly seeaed fgm,-(GkEmpand (GRS mykspeatiadiicy| , CN,

R’ is se 68%0&(%%]@%2% G;HZ) pC( O (CH2) 9R11,

Y is- se@b%hmql@h@mm 0 ﬁbﬁ‘) PN(R11) (O R11,
(CH2) (R12) i?& (R11) S2R11, - O3 O) N( RlZ%( R13),
is sspat ) cyclealkyl, aélfeylwl abieyayh arslievbrasply end eheteregyclic

SN add|t| onally or alternatively, two Rl groups on
ady’acent ring atons forma 5- or 6-nenbered fused

Z isihygrovaiton cheinttaving ffond Mt 4 tcarbdn Aeiney, Q@d Gptﬁmal’ly bsbsftdted with
selected fromH

@iﬁcﬁgﬁ%ﬁfﬁa S RlnC PSRt L3S Sekes L Ho, 8 Kibyee
gt) (?o)é &FNCCF%—IWIH an@%%a@(m R13 are i ndependent 'y

rom cycl oal kyl, al kenyl,
R”is H or is selected from aryl and a heterocyclic ring;

each R® is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic
ring;

aislor2;

bisOor1;

cis1or2;

disOorl;

eis 1 or2; and

fisOor 1.

40. The method of claim 38 comprising administering a compound having the formula I

(R") 1 A
XT)\ (R22

(R32)a/
(I)
wherein:
ring A is a 5-, 6-, or 7- membered ring or a 7- to 12-membered fused bicyclic ring;

X! is selected from N, N-R° or C-RL
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al kynyl, aral kyl, aryl, and a heterocyclic ring; or
R12 and R13 nay be taken together with the nitrogen
woaooshiigde2t hey are attached forma 5- to 7- nmeRDEUS005/018412

ring which may optionally contain a further
heteroatom p is 0 to 4; gisOto4; 100 WO 2005/ 115992

lssefg;@lﬁ%gp%/l@g@%;% rR8 is selected fromthe group

consisting of is sel’ected fromH, alkyl, cycloalkyl,
the dotted kueasyepresenkypiydnal GAMR, bade) R, aral kyl, aryl, and a

cach R' Iggopengently’selchifsom PP dp et legpfﬁ;"ﬁ%&i g%ggigyl alfcenyl,
alkyh§l, %Fa'n%@t@id éon mc%' b\ﬂ“ mé) b%fcder) 'k ewhz) @ddwowsz“

ar al , roc i:|IC

O P G 62! NGRSkl

-OCBRYRIBIRY), SSORURHERR, Roto! ary 36§ el Geft iRE ey qaditionalty

or altbiAtRrely, Gy ORNgR ubs oeMdjachd rintlaRinds fokla 5-251%-BinbEFéd ifigsed

H or is selected fromaryl and a heterocyclic ring;
ringgrhicleestiains fram hgehkaterertomy; sel ected from H, al kyl,
s 0 to (}Z/cl oal kyl, aralkyl, aryl and a heterocyclic ring.
The method of claim 38 conpri sing adm nistering a

Hﬂdbﬂdn&'@%ﬂd@ﬂyl&eleﬁ‘@ﬂ filolaH] dlRyl, cRIpalkyls alkenylHlkdhyl, aralkyl,
(Reo).n <%Ila) wherein ring Ais a 5-, 6-, or 7-
rrer?fﬁéf@éllar]i‘ goeyclig me; t o 12- menber ed f used bi cyclic

55{0 R !2 aelgll 13Sare°‘ﬁld@ﬁinggnti}r %’I@c%d ﬁ\'ﬁﬁ}Pralktgé :}klclo%ﬁ(gl Slkenyl,

ect romN e dot
r eraﬂg&yharadigﬂ; a:mhbnd:lanhbﬂemcbzdmimg,eadh rad RS may be taken

L AT St Rio2ch Fwhish Bevizin e ST R 31 o fembBdred
CHE)WCh Ry o RE%?I?&%%O)%E{&Q 4 flFRoR%dsoatom;
PGSG"@)‘IOC(O)O(CFQ)QRH, -(CHR2)pN(R 1) (O R,

- N(R 2)(R13), -N(R11l) SO2R11, - O NR12) (R13),
g@%(‘%lg)(R)l(S) ?ﬁal 0, (aryl) and a hetog o?:yc(:l i C)Ei ng?

each Rzaﬁqn@éiﬂhdérﬂ@%bleyted GfonaHt@0aLiaely, two RL groups on
each Rﬁgro?lg ?snstelerclten frgrg?-lnsalliycl) cr}rf]clzjcl)alfl)(-yl ce)l{kegyl alrlribyn}rlle gra{k%f? e(ZquRO
C(O)R, aryl, and a heterocyclic ring;
R* is selected from —CR*!,-, -(C=R43)-, and -O-;
each R* is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, CO,R’, C(O)R?, aralkyl,
aryl, and a heterocyclic ring;
each R* is selected from O, S, N-R®, and N-OR";
R’ is selected from -Y-R® and -Z-R’;
Y is selected from a chemical bond, O, N-R?,
R® is selected from alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic
ring;
Z.is a hydrocarbon chain having from 1 to 4 carbon atoms, and optionally substituted with
| one or more of halo, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CO,R®, C(O)R’,
C(O)N(R?),, CN, CF3, N(R%),, NO,, and OR’;
R’ is H or is selected from aryl and a heterocyclic ring;

each RYis independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic
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ring which contains fromO to 3 heteroatolns; nis O

to 6, each R11 is independently selected fromH,
wabkboslisoycl oal kyl , al kenyl, al kynyl, aral kyl , PCafUgkqo5/018412

and a heterocyclic ring; 101 WO 2005/115992

PCT/ US2005/ 018412 each R12 and R13 are independently
ringel ected fromH, alkyl, cycloalkyl, alkenyl, alkynyl,

. aral kyl, aryl, and a heterocyclic ring; or R12 and R13
aislopdybe taken together with the nitrogen to which they
bisOog%e attached forma 5- to 7- nenbered ring which may

tionally contain a further heteroatom pisQo4;
cis1og2s0to4; R8 is selected fromthe group consisting of

) is selected fromH, alkyl, cycloal kyl, al kenyl,
disOopllkynyl , CO2R, C(OR, aralkyl, aryl, and a

: terocyclic ring; X3 is N, CHor CR50;, each R50 is
eis OF%’G%@endent |y selected fromthe group consisting of
fis 0ol .kyl , cycl oal kyl, al kenyl, al kynyl, aralkyl, CN,

CF3, N2, OR51, -(CH2)rC(O (CH2) SR51,
-(CH2) rC(O) N(R52) (R53),

. The hi&fHgd of ol 260 i £ ing {

H e-%CHzgf’N?‘ﬁesz% Rgsﬂsg%, -%?%1{511 s%ﬁ’%(sl, 5 SRS fommyje I
- S2N(R52) (R53), hal o r¥l, and a heterocyclic ring,
and addi tionall y(R1pr_é{'?l natively, two R50 groups on

X

adj acent ring at onms - or 6-nenbered fused

ring which contains from 0|10 het eroatons; R51 is
sel ected fromH, alkyl, cy kyl, al kenyl, al kynyl,
aral kyl, aryl, and a heteragyclic ring; R52 and R53
are independently selected from@l al kyl, cycl oal kyl,
.al kenyl , al kynyl, aralkyl, aryl, and a heterocyclic
wherei j ng- " or R52 and R53 may be taken together with the

ring A 14 r%-?&? Br 7-9m¥hb & d#ﬁ%r §r7e 11 3- A dad R dicyclic Qing:
nmenbéer éd ring Whic y  ‘optionally contain a further
X! is sdlexttert oo N, R @ OR'p 4:  sisOto4: inis O to 4; and

X s SRIRLATRYY: et dHyTL - oyl and o het erocyclic Fing.
the dotttd lind$RprBERJtiohal GodblRTH3RdEONPri Si ng adm ni stering a
conmpound having the formula Ilb R14 / N (R60)h
each R’ is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO,, OR", -(CH,),C(O)(CH,),R", (CH,),C(O)NR'H)(R"),
~(CH2),C(O)O(CHy),R",-(CH2),N(R')C(O)R ", (CH,),NRH)(R?), -N(R")SO,R,
-OC(ONRP)(R), -SO,NR)R™), halo, aryl, and a heterocyclic ring, and additionally
or alternatively, two R' groups on adjacent ring atoms form a 5- or 6-membered fused
ring which contains from 0 to 3 heteroatoms;
nis0to 6,
each R'! is independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
aryl, and a heterocyclic ring;
each R? and R" are independently selected from H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, aryl, and a heterocyclic ring; or R'? and R"® may be taken
together with the nitrogen to which they are attached form a 5- to 7- membered
ring which may optionally contain a further heteroatom;
pis0to4;
q is 0 to 4;
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\N~OH R61 R8 wherein: 102 WO 2005/115992

PCT/ US2005/ 018412 R14 is selected fromH and F;, R8 is
weoeebwsatisd2f rom t he group consi sting of is sel eeCeastosnis4i2

H, al kyl, cycloal kyl, al kenyl, alkynyl, CO2R, C(OR,

aral kyl, aryl, and a heterocycl icring; X3 is N CH or

e o RS BB U B R o,
alkyBVIKCORY, @ARK )él(alkﬁl\hrypﬁﬁd aNeRrodRic Aag;0, ar yI and a

hef er ocycli ¢ rin ;R61 s sel ected from aryl and a
R’ is selaeted fiooy VRS and R'0Ois selected froma chenical bond

Y1s_si:le€‘§§rfr%?%h%\fé ﬁbogg %&gr&d} ﬁl( RgZ) (EI(H:2H)23I )

RS is {idRd £61)all), R@’E]baﬂ&}l'ﬁ)lqenyl a&@@ﬁﬁaﬁy@a@lﬁi@ ] heterocyclic
(CH2)| N(R62) & O) - (CHB) >, - (CH2) 10C( O) N(R62) - (CH2) ] -
-O(CH2)| -C(O N(R62) - (CH2) 3-; R62 is selected
Z is a%&ﬁlb %)énr} tcflii}ﬂ%lg?nﬂg gxpn,((g lrln cig_lrbﬁg ngllse %g@ﬁ%dnﬁlly substituted with
e itk alng, eydhmteyloatyciyl mlkynyﬂl,ga;ralhyls@(hﬁ 'CO)R’,

0] d olh t hod of cl 38
@N%Z%Na@% EWS(&@)@TIS% agﬁ oﬁngeha\?l ng tﬁea:‘ [)nr mul a
R’ 1§H|or]is se(lc@céd“ﬁ;orﬁ‘%#f ah'ﬁ"ah'é'telro@%ﬁc fihgland Wherein ring A

nbered’ring or a 7- to
each Rommdemmxuy $elebad ﬂm»m;H: lalkeylrdynipalkyk aralkyls @yb@n%@herter@ﬁychc
. N, NRor CGRl;, X2 is selected fromN, NRor CRl
Mg he dotted |ines represent optional double bonds; each
R1 is independently selected fromthe group consi sti ng

of H, alkyl, cycloalkyl, al kenyl al kyn)(1 _aral
42. Theaneth@taf clN@38 cRprising <le aving the formula I1,

-(CH2) ) (O N(R12) (R13),
A X

X*)\NH x
| l (R5O)n
NN

R8

Ry

(1)

wherein

ring A is a 5-, 6-, or 7- membered ring or a 7- to 12-membered fused bicyclic ring;

X' is selected from N, N-R° or C-RY;

X2 is selected from N, N-R° or C-RY;

the dotted lines represent optional double bonds;

each R! is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO,, OR'!, ~(CH,),C(O)(CHz)R", (CH,),C(ONR*)(R"),
L(CH,),C(0)O(CH,),R " <(CH),NR)C(O)R", (CH2),NRH)R"), -NR')SOR",
- OC(O)NR?)(R™), -SO,NRZ)(R'), halo, aryl, and a heterocyclic ring, and additionally
or alternatively, two R' groups on adjacent ring atoms form a 5- or 6-membered fused
ring which contains from 0 to 3 heteroatoms;

nis0to 6,

each R! is independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,

aryl, and a heterocyclic ring;
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- (CH2) pC( O Q[ CH2) 9R11, - (CH2) ) N(R11) C(O) R11,

-(CH2) pN(R12) (R13), -N(R11)SO02R11, -OC(O N(R12)(R13),
wWo3SuANIR2) (R13), hal o, aryl, and a heterocycl PCTISZ®5/018412

and additionally or alternatively, two RL groups on

adj acent ring atons forma 5- or 6-nenbered fused 103

Y0, 3095 115992, AT USE008 O1GAZ, 1 4y WS ekt

i nddgapdanilityl, ¢, asd @@heﬂ‘efdwclﬂ; risg: Koy R”@n@ Ré%xhkybe taken
al kenyl , al kynyl, aral kyl aryl, and_a heterocyclic

# ﬁ%?e){}% oht Fname‘mw theyep atierbied Formue bty T dngmmizgrod
h i | kyl ,
ar ﬁg%(&h g%ﬁ g?ﬂbllfax )y’cﬁoﬁ [ ¥drther ﬁét Yom; aral ky

erocyclic ring arnd R13 may be
p @t 4;t ogether with the n|trogen to which they are
attqfachAgd forma 5- to 7- nenbered ring which may
Ily contain a further hetero atom p is 0 to 4;

8is seﬂzbé@ iR theHOuyd @011%%&13& hed sfel'é@t@g b BlﬁklebﬁclézﬁkﬁCﬂEéhyl

froma chemcal b NR hydr car bon” chai n
alkyhal OB RP r G(@)R 1 avalkyl, eol frod aahemqycanmngpt i onal | 'y
Cis N gﬁstl oed with one or nore of halo, alkyl,

, al kenyl, alkynyl, aral kyl, COZR COR
each RSC(s@lMp%}ﬁ&}ﬂy%ecQE %oMlB)ﬁouMw1sﬁﬁQ okale&ﬁcld)aﬁkyl alkenyl,

sel ected fromthe gro consi st

alkysyk leesdikly CN, @Fix,é\@i, ORy] ,k@Vi);C(é})Z{Jfgfﬁg)&RSH Gﬁég)r(é(@NiRsa}(Bﬁ)

(RO RIS R NIRRT S Dsor

-OG@OM@@@?)@RVM BO,N(R AR 4 halol ke, raﬂarm@mécycha Imﬁg,%ld add1tlona11y
nprising adgi nistering a conpound_ having the forn&:
or a]t@matlveiy, (tm)R , Rups on @djgeant rigg alqusesm (- [of )membere fused

nngg@ga§&%§mﬁgﬁgnfog§%gggﬁm%ﬁhg or 7- menbered ring or a

nenber e icyclic ring; Xl is selected

RFlanseuectw Roor HGIRY, cytodllsyl saken, edisioyb rardikyl NarfRl, end a
the .dotted |ines represent optional double
boﬂﬁE“WEQEﬁnﬁﬁbls i ndependent|ly sel ected fromthe

ﬁﬁ%ﬂ ey 1§Héﬂ%ﬁd&{éll%‘iele%femffom ey %ﬂ%?ﬁ'c%lbalk?l' KBNy1, alkynyl,

al kynyl , aral

-( @Pﬂhdqu@) (a@&IZt)}@RIQCYGlIQ Ghg) ptRﬁ)an@ﬁi)r{a&b@)taken together with

the nitrogen to which they are attached form a 5- to 7- membered ring which may
optionally contain a further heteroatom;
ris 0 to 4,
sis0to 4;
mis 0 to 4; and
each R® is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic

ring,
43. The method of claim 38 comprising administering a compound having the formula II;,

R14
= N
m (R,
N NH
SRS
. X{

RB

wherein:
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- (CH2) pC( O Q[ CH2) gR11, - (CH2) pN(R11) ¢( O) R11,
-(CH2) pN(R12) (R13), - N(R1) SO2R11, 104 WD 2005/ 115992

WOCISUFR005/ 018412 - 0OC(O) N(R12) (R13), - SO2N( ReCY(UR1®F/018412
hal o, aryl, and a heterocyclic ring, and additionally
or alternatively, two R groups on adjacent ring atons

14, for - menbered fused ring which contains
18 S?]F%t%hgmgjoH%B%gt eroatons; nis 0 to 6, each R11 is
R%is sejld’wéi’]ﬂﬁﬁﬂ ﬂ[& gryulﬁairﬁﬁ;tlﬁg of fsa@leted &oky H, alkyk kepebidicl, alkenyl,

al ken n ar al kyl aryl nd, a heterocyclic
alkYHYﬂrgC(x e @ﬁiz %%Yma%@qhﬁéﬁ‘éﬁ@ﬁz‘éﬁ’lngy sel ected from
1sNHCHIa$r|@'h{6° cycl oal kyl, al kenyl, alkynyl, aralkyl,

and’a heterocycllc ring; or R12 and R13 naybe
each RY amﬂepmdgetymrecmdtﬂm le grotp cgsisting ofuilkgh cydieglkyl; alkenyl,

alksep{l,i SHRTH (R Be AV o SN ape R @e@a& B P50 1o 4

is sgfeétgﬁ Bdim ardBarddSs MiterbEy i ncﬁr%R5o , each R50 is
I ndependently selected fromthe group consisting of

Q is selattey lfroncy dleoabdsljolond at kgm)ap havisgklyniormuber-8-kyCH2JEN,

o SGeih g%@& SRR A RS - (CH;),,
PN l?@@@mﬁ?’%ﬁ%@%??m@%ﬂ 5

-O-(CH B RGR ; hal o, ar yI and a heter ocycl ic ring,
R® is <& ditiona patively, two R50 groups on
is's féctg?% fiir?rf] al‘ul'l hef%{:c%c ¢ m s @

Ag at ons or 6-nenbered fused
each Rt isri@depbmdbhﬂy* eslt@bdfofr nalRylt eycloalietl earalayl eryl alb 3 hterocyclic
sel ected fromH, alkyl, cycloalkyl, alkenyl, alkynyl,
fingir al kyl , aryl, and a heterocycllc ring; R52 and R53
s 0 t&He |ndependently sel ected fromH, alkyl, cycloalkyl,
al kenyl, al kynyl, aralkyl, aryl, and a heterocycllc
iis Otord;rapd or R52 and R53 may be taken together with the
nitrogen to which they are attached forma 5- to 7-
Jis0t9fbnbered ring which may optionally contain a further
heteroatom r is 0 to 4, sis 0Oto 4, msQo4;and
each R is independently selected fromH, alkyl,
44. Thepethodlok ylaim 3B abiaptising adininastering mgqrepmgidlawmg the frgula I
46. The nethod of cla|n138 conprising adm nistering a

conpound having the f X’:l IV 105 WD 2005/ 115992
PCT/ US2005/ 018412 ( R1)n

x
N\(Rw

(I1m)

wherein

ring A is a 5-, 6-, or 7- membered ﬁng or a 7- to 12-membered fused bicyclic ring;

X! is selected from N, N-R° or C-RY;

X is selected from N, N-R® or C-RY;

the dotted lines represent optional double bonds;

each R' is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO,, OR', -(CH,),C(O)(CH,),R", -(CH,),C(ONR'*)(R™),
-(CH,),C(0)O(CHy),R" -(CH,),N(R'")C(O)R ", (CH),NRR"), -NR')SO,R",
-OC(O)NR™)(R™), -SONR)(R™), halo, aryl, and a heterocyclic ring, and additionally

or alternatively, two R! groups on adjacent ring atoms form a 5- or 6-membered fused
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z (Rl~n A 22 r. RR45 R34- N R44 (1V) wherein: ring
Ais ab5-, 6-, or 7- nenbered ring or a 7- to
wa2esarboe ed fused bicyclic ring; Xl is sel ecPet/uSemsnis4i2
NN NRor GR; X2 is selected fromN, NNRor CGR
the dotted Iines represent optional double bonds; each
i nde tl el ected fromthe group consisting
nngg(%u O&Pﬂ%ﬁg r}PgﬁTe%f?%mngenyl al kynyl , aral kyl ,
nlsoto@\l CF3, NO2, OR', -(CH2)pQ(O) (CHz)9RLL,
g@;JO(O)N(Rlz)(RI 3)
eaf is Gidependertly astected fromr ) alkylRpyg@lioj Rilenyl, alkynyl, aralkyl,
) N(R11) SO2R11, -OC(O N(R12)(R13),
-S%f?{l %@%ﬁg@g{é&ﬁ%npg aryl, and a heterocyclic ring,
a0kl Ré?dahdtm rgd 1|11§Iepeﬁderﬁlytsetd@’aaﬁlﬁtﬁhﬁ, aIk\yt; cRdloglkgl, pkkenyl,
adj acent ri n atons, form a % d fused

(i Atk erliobirh #d 3 hemosydlis @aaé%ré% D RbRe o fetlen o
Cyccf‘%ﬁ{%ﬁy@ﬂr&uh?wyggﬁ%ﬂ@eﬁ teyagt cﬁgd fobffd $109 kidnbered

yny ar al aryl, and
hetiagodydi may optigiallg aohtaiRlLfuather ]m&oailom,l ndependent |y
selected fromH, alkyl, cycloal kyl, alkenyl, alkynyl,
e aryl, and a heterocyclic ring; or RL2 and R13
4;aken together with the nitrogen to which they
re attached forma 5- to 7- nenbered ring which may

I entain a further heteroatom p is 0 to 4;
lsse?gctt%fﬁ%ln 3{IR%Z is selected fromH and C1_3 al kyl; R34

Y is selb@ed Qoacd @bniicamottl, ONOIR’-Cd @hydrbearleorcdtmnd Ihajfling from 1 to 4
al kenyl, al kynyl, aralkyl, aryl and a _heterocyclic
carbph atpmsRand peficselle ew@am%mth On@ pKiore @lhaiey glkdsicycloalkyl,

TR B PR S 8 8 o

8is se?&!t@cpfr&g thé eFHup cehetineIf FRang, c@lclobﬁ%yl adifedyRalkynyl, aralkyl,

hydr ocar bon chai n having from1to car bon at oms,
CFsaargﬂ@pdadmwtdoycmmw iabdt ed with one or nore of halo,

each Roaié }(r%(/ilel’oencd%ntllf ?élel:(c\(eld’ frm%?ﬁ alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic

ring.

45, The method of claim 38 comprising administering a compound having the formula III,
(R" —é\
Xz’/kNH
(R%),
X(

ring A is a 5-, 6-, or 7- membered ring or a 7- to 12-membered fused bicyclic ring;
X! is selected from N, N-R® or C-R';
X2 is selected from N, N-R® or C-R';

(IL,)

wherein:

the dotted lines represent optional double bonds;

each R! is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
allkkynyl, aralkyl, CN, CFs, NO,, OR'., -(CH,),C(O)(CHz),R", (CH2),C(ONR*R"®),
-(CHy),C(0)O(CHy), R -(CH,),NR)C(O)R", (CH2),NRDHR"), -NR')SO,R",
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WD 2005/ 115992 PCT/ US2005/ 018412 al kenyl, al kynyl,

aral kyl, CO2R, C(OR C(ONR2, CN CF3, NR2 NO2,
wanwsaRs9R1l9 i s sel ected fromthe group consi sPCIESef05/018412

H, al kyl, cycloal kyl, al kenyl, al kynyl, aral kyl, CF3,

aryl, and a heterocyclic ring; and each Ris

n d\ fr .0al ky. .l
odyDSRentens LXosehPSKES EAL L, B iR g tgonans
or anémetlwalyot&a Rl%‘i‘ﬁlﬁpssdﬂwj ARl rﬁigsatt@ms fgnta SO nethberdifoged

the fornmula V é ﬁ‘ﬁr@ Rae Xr j~I'V~ 1 VRS
ringryghich gontains faom hifgropioms; r| ng Ais a 5-, 6-, or 7-
nlSOtd”r@rrbered ring or a 7- to 12-nmenbered fused bi cycl iC
ng; Xl is selected fromN, NRor CRl, X2 is
eaz:lheR:‘f E:inﬂepmﬂéih,tlyl\éel%cmd foniRE, aligk celcbliesl, bikery, alkynyl, aralkyl,

repr s%&t ﬁ?tl doubl e bonds; each Rl is

i ndaég h °§¥‘F é’di“é‘v’d fromthe group consisting of H,

@éclfﬁﬁl aﬁd/ RIUOQL: Me{)etﬁiehﬁf‘ ¥électec?frl§1¥1"l—l’| alk}?lr &ckoalleyl Neenyl,
-( Ca}m)npft;(aﬁ)lk]qlm@) (aRrd a)h,eterocychc rmg, or R12 and R" may be taken

R A P h AR 2 e

- SRRk Ry DptioRalyosontiily b furfiiRé hateRRt@A0Cycl i ¢ ring,

and addltlonally or alternatively, two RL groups on
ndjQéeht ring atoms forma 5- or 6-membered fused
r'1s”8to ich contains fromO to 3 heteroatons; nis O to
g each R11 is i ndependently selected fromH, alkyl,

3 s Np@ﬁldjaﬂ-kﬁq al kenyl al kynyl aral kyl, aryl, and a
eterocyclic ri n eac nd RL3 are_inde e ent
eaChRséSI I@é@r@admtlyrﬁehc qleog}e%%ﬂqsgﬁrmg af jlilyly ey 0 Pnyl

alcftfBlaffky, PR OF, 306 ﬁam?@ﬂ%??@?ﬂ?@é a@%@ﬁ% &)
(CHf)eC(m)oaeH@)@R?l?f@HﬁrwR“oa(O)R EB@I)MRS%)(RJS@) mgt%)&@aﬁ
oGR8 SR S et s o Geonaty

or a%@rﬁggg{&,]t%gf@@ gP&lFs Hﬁ%@ﬁ@ér@ #84 htoms form a 5- or 6-membered fused

ring which contains from O to 3 heteroatoms;

R is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a
heterocyclic ring;

R*? and R are independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl,
aralkyl, aryl, and a heterocyclic ring; or R*? and R* may be taken together with
the nitrogen to which they are Iattached form a 5- to 7- membered ring which may
optionally contain a further heteroatom;

ris 0 to 4;

sis 0 to 4;

m1is 0 to 4; and
each R® is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic

ring.

46. The method of claim 38 comprising administering a compound having the formula IV
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R34 is selected fromH NO2, CN, alkyl, cycloalkyl,

al kenyl, al kynyl, aral kyl, aryl and a heterocyclic
woiog 1165 i s selected fromH, alkyl, cycl oal kpCT/US2005/018412

al kenyl , al kynyl, aralkyl, aryl, and a heterocyclic

ring; R56 is selected from-Y"'-R19; Y" is selected

froma chem cal bond 0, NR-, and a hydrocarbon chain

having from1 to 4 atorrs and optionally
substituted with ng of haI o, al kyl,

cycl oal kyl, al kenyl, R ar al kyI CO2R C(OR,
' C(ONRZ2, CN CF3, N( R)2 rand OR, R19 is
sel ected fromthe groumr* | ng of H, aI kyI

cycl oal kyl, al kenyl, al kynyl R4ar al I\<1 aryl and
a heter ocycl ic ring; and each R is(f dependent Iy

herei sel ected fromH, alkyl, cycloalkyl, aralkyl, aryl and
WHerely het er ocyclic ring. 48. The net hod of claim 38

ring A i§ @3P/6-Sér'TY n@shibenédbtigg bing 7-atoClorpemberet divded didykelc fing;mul a
Va CX X2 NH fR55 3 ( HN)-- i X (R30)n (Va) wherein:
ISSGHCWéﬁlQmsNé\I'@ or§-R50r 7o menbered ri ng or a 7- to

*is Seﬁﬁ%teﬁ%%ﬁi?%?ﬁ?éﬁ.‘ Yool ccted fromN NR of GRL T
the dotté&lﬁnébdelbre@bnlt bpigenat dpultds bodsopt | onal doubl e bonds_ e_ach
cach R'cf indepanegy SOt bapRy R Sio0R shyRsineR DA SERRlgH Alnyl
alkfl i, g%ﬁﬁ'ézmoﬁ@ﬂ%éﬁﬁé@d)%ﬁbgﬁlL(CHM(O)N(R”)(R“)
(CHﬁ)QE@)@GCH))GR’d-E@IQRLN(R Oo@)B NHEEHIG AR, "), NR'HSORY,

_OC(é%%%I%Bg%éﬁ%a%la(g ?I‘;law Oghzgl:cll alheémé}o%llﬁgﬁ%za&%}ﬁonaﬂy

or aﬁ%aﬁ@éj ttive el drfupstin Ajdcehiadd ey foroy® SRir Ghuieradnfused
acent ring atons forma 5- or 6-nenbered fused

rmgw h gpritains fiont @im3 heterm#ams o 3 het eroat ons; ni sOt o6, !
is 0 18 ch R11 is independently selected fromH, al kyl,
nis écloalkyl al kenyl, al kynyl, aral kyl, aryl, and a

B&ﬂﬁ{lé@yﬁaﬂép‘enﬂbrﬁ@ sel&&d\d@rﬁ(l}l}ﬁkbfl,@gmalkyl alkenyl, alkynyl, aralkyl,
PCT/ US2005/ 018412 each R12 and R13 are independently

sel &l apfl 2 hefgionyclig #88: cycl oal kyl, al kenyl ,
each R and R'? are independently selected from H, alkyl, cycloalkyl, alkenyl,

alkynyl, aralkyl, aryl, and a heterocyclic‘ring; or R'? and R" may be taken
together with the nitrogen to which they are attached form a 5- to 7- membered
ring which may optionally contain a further heteroatom;
pisOto4,
qis Oto 4;
22 is selected from H and C1.3 alkyl;
R* is selected from H, NO,, CN, alkyl, cycloelkyl, alkenyl, alkynyl, aralkyl, aryl and a
heterocyclic ring;
R* is selected from H, alkyl, cycloalkyl, -(C=O)R°, alkenyl, alkynyl, aralkyl, aryl, and a
heterocyclic ring;
R® is selected from -Y"-R";
Y" is selected from a chemical bond, O, NR%-, and a hydrocarbon chain having from 1 to 4

carbon atoms, and optionally substituted with one or more of halo, alkyl, cyclealkyl,
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al kynyl, aral kyl, aryl, and a heterocyclic ring; or

R12 and R13 nay be taken together with the nitrogen
woaooshiigde2t hey are attached forma 5- to 7- nmeRDEUS005/018412

ring which may optionally contain a further

heteroaton1 pis 0 to 4 gisOto4 R55 is sel ected

fromH, alkyl | pal k | k | kynyl | k
kg anh ik BB AN RSN LY, (8% (For NEB R BiORahOR’

19 ; ent | sel Gt
is S T BRAEOP RS LPIE, ARy LD, PO, o, araion,
CFahddlkatld, a Kdhero rﬁ{gZanchSl -(CH2)rC( O (CH2) sR51,
CH2) r C( O) N( RS
each R® (s@p&qppée@} stdpg)a §11Q51]_H 2 pyalpatiedl) @elyRBayl and a heterocyclic
(CH2) rN(R52) (R53), - N(R51) SO2R51, - OC(O) N(R52) (R53),

ring, S2N(R52) (R53), halo, aryl, and a heterocyclic ring,

and additionally or alternatively, two R50 groups on

7. BB S SRS o o TR 4B s v

sel ected fromH, alkyl, cycl oal kyl, al kenyl, al kynyl,
aral kyl, aryl, and a )@rocycl ic ring; R52 and R53
are i ndependent | yRetlect frem H, al kyl, cycl oal kyl,
al kenyl, al kynyl, ara k* N/ar yFlﬁs and a heter ocyclic
ring; or R52 and R53 may ntogether wth the
nitrogen to V\,hlchthe)ﬁar t ac {:rma 5- to 7-
menbered ring which nay optionally ntain a further

whereiltet eroatom r is 0 to 4; sis(o4; mis 0 to 4; and
each R is_independently selected fromH, alkyl,

ring A {84} -Gt Ry ¥ mgmipteq ring o @) 7- %@-@m&eéﬁdd%w{h@’dlﬂ%:
<! is se‘}é’ctedTﬂS‘lgnﬁtWQf%‘ﬂla' m 38 conprising adm nistering a

conmpound havin e formula VI (R-)~ A X2 R55 R32'
X2 is sdlbct@Bﬁom\/N) N-Rbe oMR'2005/ 115992 PCT/ US2005/ 018412

e oI5 Borb e uli oo 1 e L 1% O 2

each Rf is Qﬁdéﬂen&&ﬁy Q8leStedbrom e lgPoupoBEbh SITPMINI, NeRaBlyl, alkenyl,
alkynyl aralkyl, CN, CF3, NO,, OR!!, -(CH,),C(O)(CH,),R", -(CH,),C(O)NRDR ),
-(CH,),C(0)O(CH,), R -(CH),NR"C(O)R ", -(CH,),NR (R, -NR')SO,R,

, -OC(O)N(RIZ)(RB), -SONR®)R"®), halo, aryl, and a heterocyclic ring, and additionally
or alternatively, two R! groups on adjacent ring atoms form a 5- or 6-membered fused
ring which contains from 0 to 3 heteroatoms;

nis 0to 6,

each R is independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
aryl, and a heterocyclic ring;

each R'? and R" are independently selected from H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, aryl, and a heterocyclic ring; or R'? and R'> may be taken
together with the nitrogen to which they are attached form a 5- to 7- membered
ring which may optionally contain a further heteroatom;

pis0to4,

qis 0 to 4;

R? is selected from H and Ci.3 alkyl;
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the dotted |lines represent optional double bonds; each
R1 is independently selected fromthe group consisting
wofodd/1isdokyl , cycl oal kyl, al kenyl, al kynyl, apairhgkgos/018412
CN, CF3, N2, OR11, -(CH2)pC(O (CH2)9R11,
-(CH2) ) (O N(R12) (R13),
s .~ (CH2) pC( O O CH2) gRU, -(CH2§pN(RI IYC(ORI,
R™ is selegte frpm(HRIFYS, RAIS) alk yiNeridaf istostienyl, allonylpprlil pgryamsh a
11t-SC2§%Rﬂ2)(R13), hal o, aryl, and a heterocyclic ring,
LW Gt i onal |y or alternatively, two R groups on
R is s@ELBE &8 HL AMRy188RAG1EAS dkhyD al D areR et ahd 8 @eterocyclic
ring which contains fromO'to eteroatons; nis 0 to
ringy, each R11 is independently selected fromH, alkyl,
. cycloal kyl, alkenyl, alkynyl, aralkyl, aryl, and a
R is Sﬂ@‘t“%‘?%@%‘hﬁ' ring; each R12 and R13 are independently
" f ; 4 | , | ;
¥ is s AR O D e el F o el by R o 4
cariomyatdass, taad eptiortatigetibetituted tithtdne onintoregeimle,allntlj clvldaliay,
are attached formgag 5

- tq 7- d ri i
kgt e, ot GO LA h GrOMER o TSk G IR, §ecrid ORY
19 ; ' : ' f I I I
RY is sSpRigh Bfim FEuon G Akt AT IR I Bl ralky,

CF{, bRl anBathetefoSeli€sibgtaridr om - Y- R19; Y" is sel ected
roma chenmical bond, 0, NR-, and a hydrocarbon chain
each R higvidegeridently selessedifromdi idkylagystanlkydrralph pohand ¢ heterocyclic
. Substituted with one or nore of halo, alkyl,
MM&ycl oal kyl, al kenyl, al kynyl, aralkyl, C02R C(OR
C(ONR?Z2, CN, CF3, N(R 2, N®2, and OR, R19 is ,
i atbidd 4 uild n@l#¥ltne formula V,
48. Theslﬁlal?‘x‘c‘iﬁ ?ﬁg/l%ifh?ggﬁ E@ﬁyﬁ%ﬁ%?ﬁlﬁ % agr aﬁrﬁé i ¥lthe formula

cycl oa yny 3, aryl, and

a heterocyclic ring; and each R is independently

sel ected from H@k& cycl oal kyl, aral kyl, aryl and
ng 3

a heterocycl i &7Fng. 110" WO 2005/ 115992
PCT/ US2005/ 018412 . Nhe
conpri sing adm ni st eg

VIQ CA X2 (R)n XR55 X3 (R5 (VI
a 5-, 6-, or 7- nenbered ring

fused bicyclic ring;
wherein:

t hod of claim 38

und having the fornul a

Rwherein: ring Ais

a7-t 2- nenber ed
A

ring A is a 5-, 6-, or 7- membered ring or a 7- to 12-membered fused bicyclic ring;

X! is selected from N, N-R° or C-R';

X2 is selected from N, N-R® or C-R%;

the dotted lines represent optional double bonds;

each R! is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CFs, NO,, ORY, -(CH,),C(O)(CH,),R", (CH,),C(O)NRH(R"),
-(CH,),C(0)O(CH)R" ~(CH),NR")C(O)R ", (CHp),NR*)(R"), -NR')SOR",
-OC(ONRHRY), -SO,N(RP)(R™), halo, aryl, and a heterocyclic ring, and additionally
or alternatively, two R' groups on adjacent ring atoms form a 5- or 6-membered fused
ring which contains from O to 3 heteroatoms;

nis0to 6, {

each R'! is independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,

aryl, and a heterocyclic ring;
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X1l is selected fromN, NRor CGRl; X2 is selected

fromN NRor CGR; the dotted |ines represent
wopbisansdo2 doubl e bonds; each Rl is i ndependent PgT/US2005/018412

sel ected fromthe group consisting of H alKkyl,

cycl oal kyl, al kenyl, alkynyl, aralkyl, CN, CF3, NO2,

R AN AT o

( GHiymyN(aRAIRYY, ByB)and al‘ﬂ(eféidi)yﬁmﬁﬂlg, or R lRﬂa@’)b(eFﬁl&)l

AR Al SRS i s

ad] AeeRhiching GHRNELY eaﬂalﬁl a Tortir herehBARA! ed f us ed
ri ng which contains fromO to 3 heteroatons; nis 0 to

QIS@m:Ha R11 is independently selected fromH, alkyl,
cé?alkyl al kenyl, al kynyl, aralkyl, aryl, and a
At %é’ycl ic ring; each R12' and R13 are independently
> is seletted hioeh A élk‘yﬁcy@béﬂk%l; AlR¥SH Akl ardlchie il and HéYdiWé chc
aral kyl, aryl, and a heterocyclic ring, or RL2 and
ringray be taken together with the nitrogen to which they
X3 is N ecﬁtd;ached forma 5- to 7- menmbered ring which may
opt| onadl ly contain a further heteroatonm pisQ o4,

each RY |1§&He;4ende1855sdlect@1eﬂr@ﬁtt1@sdgrbnp ﬁtbﬂshstmg loy blkyt; ygtloalkil bikenyl,

al kenyl , al kyri;y ar al kyl and as heter oc¥cl | C s2) R,
alkynyhralkd, (3, g 5B R SHER) é@(@gzm depEHaHPNERR™)
e 2L TN

-OGTREN(RZ)( )mzNXR%MR)S 9 Hﬂm@&ﬁtﬁbwﬂﬁﬁ@5® additionally

or alf%%é@?lw%% mmé CHZ) B %ﬁ) % FSomepesd Sused

nn{’@ﬂcﬂ%@%ﬁﬁ%@% 3 h%('@chjﬁBSZ) ( R53) - SO2N( R52) (R53) ,

, and a heterocyclic ring, and additionally
cBr alstele:ph@étﬁomeHy alkw/@y@salévlo@ﬂbsnsdmlhﬂ}mm(y} iard, aadans

for ma 5- 195 6- menbered fused ring which contains

f r OHEFOPSS T er oat oms; R51 is sel ected from H,

Rkyld RTWed Bakjetdenty | MYéd fréth I/ Ay1, FeRbiyA, alléhyl, alkynyl,
and a heteroc(:%ee]:ll c ring; R52 ar;%i R53.are

i ndepkksb entl an fé@péxphrcmﬁ» iqr R3] agd R aga) kedpken together with
al n

Fi P Hrodl 53 PAlch ) B pcnol i o 300 P rhBHEGRTHEG ffich may
ni t@;ﬁgﬁlll;tz@omhmcamﬂ'thaﬂmwr@at&ht ached forma 5- to 7-
menbered ring which may optionally contain a further

Kt @fv%tom r is O to

sis 0 to 4;

mis 0 to 4; and
each R is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic

ring.

49. The method of claim 38 comprising administering a compound having the formula VI

R32/

R55

(VI)
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SsisO0Oto4 mis O0to 4; and each Ris independently
sel ected fromH, alkyl, cycloalkyl, aralkyl, aryl and
wa 2stiesoeyclic ring. 51. The conmpound havi ngPCIAIS2005/018412
formula,llb Rl4 (RGO)n OH 4-R61 R8 wherein: Rl4 is
selected fromHand F;, R8 is selected fromthe group
whereinconSi sting of is selected fromH, alkyl, cycloalkyl,
al kenyl, alkynyl, Q2R C(OR, aralkyl, aryl, and a
ring A ih& 5610 ntentbeng rivgBoi 57-Np 1CHnemb&e®Rbitsed bayhliRE0g;i s
. Independently,sel ecied fromthe group consisting of
X' is Selﬁpn@9|fﬁonb%|l\&-§ﬁ°r9§i|q-1‘£ﬂ kenyl, al kSnyI P aral kyl | N,
2. ﬁllggg, RO opt.aryl, and a heterocyclic ring; R61
X1 Selfégé(sie ectl\c{:’??g{r g)%lcgrr{y’l and a heterocyclic ring; Qis
the dottstlimstregteand nptéorehdoibdaborsisnd or a group having the

o bbbl by e SUBENEE. K bt byl e

g i Oz, OR" IEHRH ( L,E(ONRHR),
alky_n?CHZ) i}g(qoj ?F%)z z_(N ij@%;f%@@ )R @ﬂfil) ( )11 R

(CHD, QO CHOR) NCB2) QR REGHDNGR ¥R s NROoMOR ™,

|l 18NCh3 t 1 i NQ; /115 "
o3RRS BT MR h el B9l SR e Hitonay
or aftér@tivdly, s ' grévssl onad diacknt rigpdtéayib forat ¥ 5- an@inembered fused
~ heterocyclic ring; hisOto4; iisQo4;and jisCQo4.
ringsphichncorsting Fomy) tafeheleopioiiy whet her a substance is an
nisOtoi@hi bitor or an activator of a theramutein which
cdpabl e of eliciting a detectabl e phenoresponse, which

ehR'T seiadepenjlentlycsshmtedrigpnay, aikst, cyeloblkyhiatidenyly pikgsyesralkyl,
t he thg{ganﬁt ein @t a substantially constant |evel
wi 1Yl pd R hgleiogHeie F i ncubating a second cel | which

S SEFRE £OIARDORNANPSIBRG! REMEM AIFISETE okl falkeny],
gil}%slt?aﬁlt%?gl 'y congt ant ?evel wWth a kﬁomﬁilghiybi tor yor
actalkatyraradkyl; fieyl, and a heterocyclic ring; or R and R

together with the nitrogen to which they are attached form a 5- to 7- membered

may be taken

ring which may optionally contain a further heteroatom;
pis0to 4,
qis0to4;

R is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic
ring;

R is selected from -Y"-R";

Y" is selected from a chemical bond, O, NR’-, and a hydrocarbon chain having from 1 to 4
carbon atoms, and optionally substituted with one or more of halo, alkyl, cycloalkyl,
alkenyl, alkynyl, aralkyl, CO,R®, C(O)R’, C(O)N(R")2, CN, CF3, N(R%,, NO,, and OR’;

RY is selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
CF3, aryl, and a heterocyclic ring; and

each R® is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic

ring.
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protot heramutein; c) conparing a phenoresponse of the
second cell to the known inhibitor or activator of

woheospnset heramutein to t he phenoresponse of Pae/USRSH18412
cell to the substance; and d) determ ning that the

phenoresponse of the first cell is inhibited or
A febhim! duIBisRARE a48HSEnERavifiEthe formula VI,
>0. Theﬂ%&e}%o\gr espcl)rr?sée% 0 ukflng%tsae%gng ce a |gﬁ)| nhi balltllcie? (e)rormu

activated by the known inhi bltor or activator of the

prototheranmut ej n,/Aheeeby identifying the substance

as an i nhi bi t(%r) ai acdi vator of the theranutein.

53. The net hod of aif 51R®wherei n the phenoresponse

of the theramutein tq the upSt{ance i s greater than

t he phenoresponse of the pro Rftein to the known

i nhibitor or activator of the eranutein, 54. A

nmet hod for determ ni ng whet her a subst &gé is a
wherein specific inhibitor or specific activator of a

t heranmutei n, which conprises: a) providing a test cell
ring A w\m 56 6-e0e - mre(hﬂng tvea Antotl@rmembeledviiseth biyvksring;se

det o€ pheporesponse; b) treating the test
lsseléé‘ie ﬁ\itﬁg{ é’&i&gﬁance c) exam ning the treated cell
1sse%gteq%t0%quq¢_m@ﬁr t he phenoresponse is nodul ated

treatnment with the substance. 55. The nethod of
the dott€d hmemrépmsenzppwrelﬂ dowble hendsher anut ei n or

coon !} BRI e o nSGTRRIS ek RSO cytonti, tkny
alky\%ﬁfr bHﬁZﬁO@NOct:% L 120, TR Tt@mm(mobm)qﬂ aJ(m{;)p(O(O)BI(RIZ)(RB

erein Eer amut ei n muteip. I

(RO e QBRI D@l GHoy MR R e R THRO-R ",
—O(Z&Qﬁﬂ%t(ﬁm Qzﬁpigd ﬁ]h% ﬁ%@n\c/lﬁé%éer@&%&@ e Kidd33itionally

or altEr@htvaly,&ivo R)‘rgrpﬁlﬁstcﬁi dﬁl@’c&ﬂlﬂ@ atoms f@m 4 §+ ai-mendbiered Sased
i 59. The nmethod of Claim1l or 2, wherein the
ﬂngt"rﬁ@ﬁ%ﬁ‘%ﬁ@ﬁﬁ@W%F‘b% BelRoRioMt ein is a receptor
nis 0 td (yr03| ne kinase. Bcr-Abl 60. The nethod of Claim1 or
2 wherein the or prototheramutein is p210 61. The
iRl isoihd enilently seiecd fitme He iy, lepcloalkyl, alkenyl, alkynyl, aralkyl,

pr ot ot he tein . is.the T3151 nutant of p210Bcr- Abl
62.20 h%n‘{r%g%t%’céﬂ‘?hccﬁ‘% 'm 1 or 2, wherein the

Qetbﬁrlgﬁ SBP RIS S S cPertddaitg Selbdedfro@mi | ATk vl cycloalkyl alkenyl
mor phol ogi cal , or “transient characterjstic of
celdlkynyl, ar alkyl aryl, and a heterocyclic ring; or R~ and R

may be taken
together with the nitrogen to which they are attached form a 5- to 7- membered
ring which may optionally contain a further heteroatom;
pis0to4;
qis 0 to 4;
R¥ is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic
ring;
X3 is N or C-RSO;
each R is independently selected from the group consisting of alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CFs, NO,, OR®!, -(CH,),C(O)(CHz);R*, -(CH2),C(O)NR**)(R™),
-(CH),C(0)YO(CHy),R*: -(CH),NRHC(O)R™, -(CH)NR*H(R™), -NR*HSOR™,
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63. The nethod of CAaim1l or 2, wherein the

phenor esponse i ncludes phosphorylation of an
wonvesaesdob ul ar substrate of the theranmutein. 62CT/TIS2005/018412

method of aim1l or 2, wherein the phenoresponse is

detected on a subcellular fraction of the cell. 114

-OC(O)NRP)(R®), -SO,NR™)(R™), halo, aryl, and a heterocyclic ring, and additionally
or alternatively, two R* groups on adjacent ring atoms form a 5- or 6-membered fused
ring which contains from 0 to 3 heteroatoms;

R! is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a
heterocyclic ring;

R and R are independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl,
aralkyl, aryl, and a heterocyclic ring; or R>? and R® may be taken together with
the nitrogen to which they are attached form a 5- to 7- membered ring which may

» optionally contain a further heteroatom;
ris 0to 4;
| s1s 0 to 4,
mis 0to 4; and 4
each R® is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic

ring.

51. The compound having the formula II;

R
Nj\/\f“ R
Q \N/kll\IH | Q—R"!
~ N
RS
wherein:
R is selected from H and F;
R is selected from the group consisting of is selected from H, alkyl, cycloalkyl, alkenyl,
alkynyl, CO,R’, C(O)R’, aralkyl, aryl, and a heterocyclic ring;
X2 is N, CH or CR%,
each R% is independently selected from the group consisting of alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO,, OR", halo, aryl, and a heterocyclic ring;
R® is selected from aryl and a heterocyclic ring;
Q is selected from a chemical bond or a group having the formula -O-, -(CHy)-,
-(CHy),C(O)(CH,)-, ~(CH2)-NR?)-(CH,)-, -(CH2):C(0)-NR*)-(CHy);-,
(CH,),C(0)O(CHy)-, ~(CH)NRAC(0)-(CHy)y-, -(CH2),OC(O)N(R*)-(CHy),-, and
-O-(CHy)-C(O)N(R")-(CHy)-;

R% is selected from aryl, and a heterocyclic ring;
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each R? is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic
ring;

his 0to 4,

iis 0 to 4; and

jisOto 4.

52. A method for determining whether a substance is an inhibitor or an activator of a
theramutein which capable of eliciting a detectable phenoresponse, which comprises:

a) incubating a first cell which expresses the theramutein at a substantially
constant level with the substance;

b) incubating a second cell which expresses a corresponding prototheramutein
at a substantially constant level with a known inhibitor or activator of the
prototheramutein;

¢) comparing a phenoresponse of the second cell to the known inhibitor or
activator of the prototheramutein to the phenoresponse of the first cell to the
substance; and |

d) determining that the phenoresponse of the first cell is inhibited or activated
to at least the same degree as the phenoresponse of the second cell is inhibited or
activated by the known inhibitor or activator of the prototheramutein, thereby

identifying the substance as an inhibitor or an activator of the theramutein.

53. The method of Claim 51, wherein the phenoresponse of the theramutein to the
substance is greater than the phenoresponse of the prototheramutein to the known

inhibitor or activator of the theramutein.

54. A method for determining whether a substance is a specific inhibitor or specific
activator of a theramutein, which comprises:

a) providing a test cell which expresses the theramutein and which gives rise
to a detectable phenoresponse;

b) treating the test cell with the substance;

¢) examining the treated cell to determine whether the phenoresponse is

modulated by treatment with the substance.

55. The method of Claim 1 or 2, wherein the theramutein or prototheramutein is a

component of a signal transduction cascade.
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56. The method of Claim 1 or 2, wherein the theramutein or prototheramutein is an

enzyme.

57. The method of Claim 1 or 2, wherein the theramutein or prototheramutein is a

protein kinase.

58. The method of Claim 1 or 2, wherein the theramutein or prototheramutein is a

tyrosine kinase. )

59. The method of Claim 1 or 2, wherein the theramutein or prototheramutein is a

receptor tyrosine kinase.
\

60. The method of Claim 1 or 2, wherein the or prototheramutein is p2105°%.

61. The method of Claim 1 or 2, wherein the or prototheramutein is the T3151

mutant of p21054%,

62. The method of Claim 1 or 2, wherein the phenoresponse is a change in a

cultural, morphological, or transient characteristic of the cell.

63. The method of Claim 1 or 2, wherein the phenoresponse includes

phosphorylation of an intracellular substrate of the theramutein.

64. The method of Claim 1 or 2, wherein the phenoresponse is detected on a

subcellular fraction of the cell.
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