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o B G0 R 1S i

x* 1ﬁelelctedafmﬂna\1nél{8bocyk icring; R33 is selected fromO,
R34 is selected fromH NO2, CN,

1SaﬁeIF§Tede)§i‘é%\ég‘fﬁylorCaRkenyl al kynyl , aral kyl, aryl and

the d@ttechﬁﬁ& 9§r¥§eln’[ %t{dnﬁgdodﬁ‘fe Boﬁldg,el_ S?t egag rom - clele ,

eachgaéuemdepbrﬁcmm sellectedkiyim theyarbamédogisting bKEnalkyl, eydgaiyl, alkenyl,

TR AP R N QBT e AP NI U TSP R,
R g ’WW“'“ R xCpRa A 2

B e R S s ovp%@)N@g%)eRAﬂ)e ORI RE, halo,

%g %tha%j a?}éc‘h%%égandt%@aﬁ)e a ’S/ﬂ%(%‘f B%lédt\xf ﬁ?rgttou §)&Jﬂadjacent

ringGrdRB8Jormaintl or 6CrEABIred fused pﬁg wihieh gontadnsdiom 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; wherein the 5- to 7-

membered ring may optionally be substituted with one to three substituents that



that R3 and R4 are not sinultaneously selected from

-S2-; R5 is selected from-Y-R6 and -Z-R7; Y is
woeeb@aedsfrom a chem cal bond, 0, NR R6 is seteaseme/033890

fromal kyl, cycloal kyl, al kenyl, alkynyl, aralkyl,

aryl aresindepentiattiyrsoleyted ifiom skl cydlodllsyl salkemii, adlamlyh aralkyl, CN,

chai n_havin t arpbon ato nd o ti.onal |y

sUbs Lo hes O OB PR i, an sl a nelriey P e

cylpg QAo k4yl al kenyl , al kynyl, aral kyl, COZR COR

C(ON(R) CN, CF3, N(R )2, N, and (P; R7 is Hor is

se_njscﬁtedftfrom aryI and a heterocyclic ring; 7 WO

2007/ 898 ;_QOG/ each R is independently
R’ is Sgleet 8&9’“? rg k‘yi andgiérga kyl, aralkyl, aryl and

eéchh%%l 3¢ B n'ci@ntlyrslefégtedafrdn%thﬁ?lb Am, bN@(Ql %l(ﬂ% N%Cj% alkyl),

i sOor eis 2: and sOor 1

@l’(@w ﬁilfe'ﬁtOHrﬂnﬁr(b\zla&l@’é for a fundarrent ally new way of

can t ere treatnent
eeﬁhﬁﬁ@é %e e%gsﬁgﬁtfgcfg%b%ﬁﬂ@e@ ﬁvﬁgt ever mechani sm
R%3is sblebieo\woeh OyS, M@ ardi lgd?; (cl i ni cal 'y significant)

t her amut ei n- ngdi at eg, drug res;j st ange by providing
1SéP1FefPﬁ§tOMreCErugsNR%at %(g?n @i ni-st er ed as,

elééthe%?fgﬂé@dggel%ééﬁomﬁ 18 N m%1 (%ﬁ)]@d)é Cdj KV®Pind ¢, 5

reports an T her afit el n
maalkﬁ[i se duri ng the course of an on- goi ng t r eat ment

cait by iy’ sapige oo ahatspot AL rayl. COR'

ex(@(r@ggle{}gl gledgﬁetﬁ%g{,&ﬁq[ng where a drug treat ment for
a, particul ar |seas§/e ess effective in a subset of

R higiseledted font Aal, lﬁﬁ?pr,eséI%OBert ain theranutein of a

8 el At RO AP E Jop Lk BV HipsR AR Byl and o

Prigstérdéyidic dnker natlve dr ug subst ances that will be
effecti ve agaj,nst sa \granut ei n.  [0018] The

R* isisplgeiat fiom pridvi- de\ERaf“:rrgt?T%d) oS Qtet®AmPni ng’ whet her a
S . P ISR, v
mxdyl aﬁ@ahen‘eroaydmm@pondl ng prot ot heranutein.

U ROl PIpHiE MER A ST G ﬁaéfam?lemn«gtocozw

| SCayRAbLS, %d%&b&b&dlfé%@ responsi ve phenotypi'c
character| stic (I1nked jo fhe fynctioning of the

emidfxotmml@udféﬂ)m() 1%, NHR ', auéN-PRwi t h the knovvn

with g%]ql’rlo?l%cgs: thgt;%]it)eh Zpr o jge%rﬁ A gl 4@0 | SIS gf)ta &ﬁﬁﬁd- that both
R® arfepedib eopélmenﬁneeutty aeedt&efrbﬂl&p@ﬁﬁt3)cena h@ﬂt“%p i@spectively; and

characteristic (linked to the functioning of the
that R ranpt sipulignsoedy polectpd FomnsQheni cal agent, and

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?_RO C(O)R’,
C(O)N(RO 2, CN, CF;, NRR%),, NO,, and OR?;

7 is H or is selected from aryl and a heterocyclic ring;



conparing the response of the treated test cell with
the response of the treated control cell; to
wdebtm@roaigee t hat the chemi cal agent is at | east Pas/US2006/033890
effective a nodul ator of the theranutein as the known
each R sindeyeemdenstlyesetaotid| fatno H, aficyt, Reclpalbylo thatitydnuyleind a heterocyclic
certain other enbodi nents, one type of control cel
YH8y not express the prototheranutein at all. In other
2is Eopedi ments, the control cell may express about the
sam@ anount of the prototheranutein as the test cell 8
bis OA® 13007/ 037898 PCT/ US2006/ 033890 expresses of the
. theramutein. - In still other enbodi ments, the contro
¢is 1% may be capable of exhibiting the responsive
dis P&enot ypi ¢ characteristic to about the same extent as
the 'test cell under certain conditions. [0019]
eis IThek; andit ei ns of the invention that are of particular
. 0in erest are those involved in regulatory function,
fis Sich as enzymes, protein kinases, tyrosine kinases,
tor, tyrosine Kkinases, serine threonin rotein
IORZE e ThePRHHAEP VIES 1Py 2 BURmeRIoRY RN Y G 5k ggcer and
other idabas willed fbdt@RAOK &h B §ﬁ§ting°(ﬂ9§ @&ﬂg@@rﬁﬁ, by S@blevEtifit@anism, is
control protelns, docking protefns such as the IRS
follofvadrbly ydeme fiblele §clindellly-sipmifican® therampteor-medi@eddotgiesistance, by

ion channel s, DlghA and @LA bi ndi ng prot ei ns, ) .

provigga atisrnsdivs drugs dhat ran bg adninigiered #5 NgRrpieinsarss pahgrgddentified
.t i J i . .

o (U Y 0 ERSEAR o Ul B0 e e
courdery®\an .onBo ARt atmentie gimen)) dr fseRptil 619 BRJordithe ouespwthsifictinically
~ phenotypic. characteristic that can be linked to the
signifieasy eap@ategns of feeramaeirxpessing 6¢lls Forgenahsraa dpg freptment for a

.the gell can b [ : g L "
pucf s S P BT USO8 4 08 RO oy oramtci
of a PIORIPMASHE ARy REdet) thetidteatio® Enadiehe talloelhE bLatdt@Bts @r those

a substrate of the theranutein,. and any type of

subjectsdnirevidingtrdicretize isigisubsigncen that wal be effectiyp pgains said
h defi.ned and di scussed in detail. DESCRI PTION OF THE
CTAEUIRES [0021] Figure 1 shows the effect on growth and
IEUO@@] | ¥ Rlvesttidnfl 2680 £2BGH8A0F abtkAMSinOihddarReUBicdl agent is
C2)" for non-transfornmed vector control Ba/F3 cells
at legstvie effectivea hlodBlatateyfe tithemnitemsingadell aag kBaywRSulssdnicg is a

xpressing the."wl e" p21QBcr - . (desi.gnated,.
o S g B2 OB L5 A v
;&%g At oz rSth@REantéiARhd i<@bhblE BPBSbiti
Contan QQ&P% |Iﬁeg3%¥§%%%§g§§r§ed on anl auté)mak)ed cell e e
respaBivetphendgpidicharastsgsdtici(finkkdttaithe functidreng sitbe pfotatheramntein in the

cel) s RO 1o b oo RSB ALt R Tt xpresses

- 57 t: i i hits: = i .
oo g B KB L b R B b
(linked td the fii3dibding @I thel thérem(itshi inethdagl)) veittethe aheritiBalMgent, and
concentration. 500 nM C2 shows, the | argest specificit

comprEe ke Fepens S thedesater despeptswith dig regponsepiihe freatedpongtp] cell; to
dotolpe ol B0t Al pepl MR St Ty RS ttihlinos

knovirb@ib¥Rnée 19 aetoduditosfiBe plotsidrauthiiei). . In[ceAZR Jotter gtnbedithents, one
shows the effect on growh and viability of different

type ebernitof £ell gk ot epres thsaupigtherquagyingag plln Bhothergmatiodimens, the
t | .Ba/ 3 cel | | B cel
cont§F G BEeS B G0l 08 S g PLFR R U st o

mutant. Al other details are as per Fig. 1.




9 WO 2007/ 037898 PCT/ US2006/ 033890 [0023] Figure 3

shows various determ nations of the specificity gap by
woaopgas7seg t he effects of various conpounds i deariuSemd033890

in the screen in terns of their effects on the

r ot ot her anut ei.n- _ang, t.her anut ei n- expr essi [ ]
exprfiict g AR o ) O B s e 0 e Eay b fapeble of
exhitithg fnbYeRbndihepHRLRPGHE dirdcfleifid fVabBut@BRAHE Extbhids the test cell

exerts an even greater effect on the theranmutein than

undeocertairscanditiomspondi ng pr ot ot heranut ei n. (Panel E).
Panel A. co DVRO treat ments; [

ntrol B: . negative :
9815y oI Dhserreuteps of fedrysntiga st e QfipRUIOIRY st arg fhose involved
' ThS D o> _
A PARAE uSRERAL £ e S Eopios o
kinasep)getifd thirdonigapotebelenisextdubbipeeifipitppat¢in finasdsOpidddases, matrix
Figure 4 shows an autoradi ograph of  reconbi nant  P210
metaBeprofeiiases, Phosphpasesntell cyslespniieipanieing dpekingqupigingsuch as the

ssaved for aut osphaor vyl ati Act:L VI
s BTG, SHIRRASORIGN TiofHle RS bl bhohmeRBNAT 48 RivA-
bindifk PritEifis, potiehersden hartte kY. ONG GERRANGY RlihAded @EDE @R of

condi tions and then radiol abel |l ed ATP was added and
theraptweein 8rt may s upedivdbel ixyetin. 39 thepresens sime; tizerchemmuggins are

whi t S | es £ separated by SDS-PAGE. The gels
lmo%r]%&ﬁjv%ec?ﬁgttﬁdr%@?ﬁdri ed down under vacuum and
B0POS dAhP refpbititve pHebtypRcBarabRtistid18hAs bEAnkkdtbl thBresence of
is effective against wild type P210 Bcr-Abl, it is
the theararthutednl (pr pro¢ftheemintesn)dy Hierrstl can he emlpyed kirge & the method,
. pmajn, even at concentrations up tq 100 .C2 an
includ g, [ BERE B BT Re T i i Ted e oA Other
modﬁéatiocﬁg o2 R duifetatd fth OfhetBR1tGR RAURY Sy et itRsiBRihbia¥Rbidtic of the
to, sonme extent. "P210 cell line" refers to cells
cell, expilbissdaeftep 240 dBGRsaBin defil. " T3151 cel |l line" refers
, to cells expressing p210 BCx- ABL-T3151 [0025] Figure 5
DESTRIMTIONCOFEHEQIGERESCt ures of representative ‘

conpounds of the resent invention, 1%_002

6]. Fi 6 .
t higuwererhogalthaefiest puseyvibend Eisbddent %ﬁffe%ﬁglltj concentrations
of Céﬁg&@ﬁ%@ﬁ Eor%%-tp%%%%@& Véd'tleﬁed?)%x{rngafb 9 Qgﬂs] ?&Eﬁ&f’z{r@ 1.3

em cal structures o represent aAbI ve B
depedamp)agretd] BfBd/A celproapasting thed'mtiidappe"[12028]“F{dgsigaated p210°"

wshows the chemical stru 8.9k [ epresentativ
i SR BalTeeoI cressins B Bat 0 myant | IS IEOUR iy el gounts and
viabfgngéretda%nﬁgh%?ﬁgl% SldnE e BSooRhitel SPHISGRALIA¥A] in the

mpounds o present invention. [0030] Figure 10
speciivatien. t Gl ahiats arabhoyt e thaselid edlor gys; eosB rviability és shown by the

C 0 f r nt. J.nventiqn, '
nasnFERE" VR Brahion Rl ou QU GPh ALy b RA N el Y G
whele Q4R RUREB1eQb ifHISIt tHRr BSRIA oY ENLST 0BM 1A (WMRe2YV 3 489B M

PCT/ US2006/ 033890 [0032] Figure 12 shows the chem cal

concstitrafionu 588 niyf C2 ehrwesbndagesy epestinpy@an svitin thiedose-response series.
Compare STI-571 at 10 uM to C2 at 500 nM on the T315I cell line (white bars).

Abbreviations: DMSO: dimethylsulfoxide (solvent used for drug dissolution).
[0022]  Figure 2 shows the effect on growth and viability of different concentrations
of Compound 6 (C6) for non-transformed vector control Ba/F3 cells as well as Ba/F3 cells

expressing the p210°4P 31! dryg resistant mutant. All other details are as per Fig. 1.



present invention. [0033] Figure 13 shows the chem cal

structures of representative conpounds of the present
wOonvEe7es. DETAI LED DESCRI PTI ON OF THE | NVENTPONUS2006/033890

[0034] The term "hal 0" or "hal ogen" as used herein

[002B | d eBighteudbstions, vaeiblioddterminatione of the spewifi¢igdgapehy comparing the

0035]. The t "al kyl." d h [ t | at
et T e Ao e IR O e
prot&héhBufhi ¥hd 'Elﬁgérﬁtﬁ%ﬁl—%i’és@iﬁg EE 0 Thek. lnﬁxﬁlﬁﬂ @3@3?&1%- the best

Preferred alkyl groups inc e nmethyl,” ethyl, propyl,
exanirdopf hp philitibof the methwsltatidantify & aempudithat gierts dneevien lgeeater effect

on tic Pt ot A ool BRetBY AR Bl EORLEY cRpngh A conteo
DMIO ahiiRhe; B%gﬁ&@ﬁ?ﬁ%ﬁ%ﬁ% specAcNREap;\Eslightly positive heterologous

cyclic-am no, [OOS_EJ_ he term_ .

specifpjty|gap Rylprge positise Homelogpys weeifleitp BHt & pesibue hetgrodagous
nsybst it li¢c alkyl radicals. Preferred

SP“@{;}%‘P/@? 'ky‘?e tge}r{tof{é%%gpé%a%to 1ﬁ%se with a single ring

peuRi NFiRgre3t §Hows aiifendiagaps ofircombiabntd®10 Ber-Abl wild type and

cycl opropyl, cyclopentyl, cyclohexy|,. and.the _1|ike. )
T3 1 gpgantdsyidse gppepins @?S@Mﬁif%ay’w@@%@ré 188 3¢ 6 EPOg AEpepten

) o r I .

e e B S T i bl e ke ievation
reactsarbsmiditions endubeh radiviebadied HorRewssidakied pudthiegeadions prwdeeded for 30

NN T T e
silveR@fafel, GRIALRR @ldesvaubat a{nﬂ%&?@’seé REXLIAS RSt INd4é 86t whereas

strai ght and branched chain al kene radicals. Preferred

10 uM BENYT1 igeffagiveageinstwidétype #240 Bend bl titie virtnadly xnaftecionagainst
t . Additionally, the alkenyl grou b
the ] Kinats v&% S HioncataHonTRiod00 e CE Bd G e fedest two
if ) %R, A nBe cQ)xi}B% dd¥Bed positively f
Com‘z%g%@%ﬁni&gg?fﬁ%%b% R [Coosé)fl kB kynybrovey 1o
somasxtagePHorcell tingbrefant clesxpratrtg pA10&G" and . “T315I cell line”
. unsubstitut ed, ..Sstdcaaghtsisand branched chai n al kyne

'reterﬁé‘?j?eggle_@reﬁﬂ@%%@ed al kynyl groups are those »

ORI NERGre § WOwWsGhS thentidd RAActAFR B repAstehthli RN@nhpount$ef the

- alkynyl group may be optionally substituted with one
presgiyt ipsR@OB UbSt i t uents sel ected from hal o, CN, CO2R

RUERD, RS e b S AR S bR Sipoupagor e

preséil ildelitdidn. gr oup whi ch has as a substituent an aromatic
roug, whi ch aromatic grouyp may be substituted and
b5t Fismteoshowpiiae sheanig ISUTYFIBIRS OFERPTISENBRYS cararqupds of the
Ltuted on the aryl with one or nore substituents
pres%%h%%w 037898 PCT/ US2006/ 033890 F ~b..le ~I r
P8¢t eBighreohshvatsdhe AmICH3rudiRRs of yapkdsentativ neompiORds of the
OR, CF3, -(CH2)XR - (CH2)xC(O (CH2) YR,
PreseitERBTYE O N(R ) (R'), - (CH2) x( O O( CH2) YR,
fd06R) XMokre 4 Hows the c¥ntb 3B FeturePoEpdsEH tali MK Enifdunds of the
"SGN(R J(R"), -(CH2)xN(R - (CH2) y-R
preseit GHEPRNR) - C(O) - (CH2)y R - (CH2))N(R) - (O - O (CH2) y

ﬁ)OE’fOf C'_@g)ﬁrecfooglfowv(s Iﬁ)le' éh%%zl?:a}f s@ﬂctures of representative compounds of the
present invention.
[0031]  Figure 11 shows the chemical structures of representative compounds of the

present invention.
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-(CH) X ON(R) - (CH2)y R - O (CH2) x _
C(O-NR-(CH2)y-R, substituted and unsubstituted
wablborioz7sssibst i t ut ed and unsubstituted cycl oal kpLT/US2006/033890

substituted and unsubstituted aral kyl, substituted

E00d2 unshifgsie I2uhewts dlckaivilical stunsires of represendative compounds of the

unsubstituted al kynyl, substituted and unsubstituted
presegf {AVen a substituted and unsubstituted heterocyclic

' | Rl dtiyleo

Ld)(/) g?}oarﬁﬁn% 1? us%gf%;s% ut edﬁfé%ag%ﬁgclt@egﬁ{g?li%?‘ﬁ? ed al g%ﬁvrlu?s ofthe
preseqtibsentiart. ed al kynyl, substituted aryl, and

substituted heterocyclic ring my be substituted with

one of nore halo, CN, CF3, CO2R, C(O R, C(ONR2, NR2,
DETAMIEDRE DESCRIPTION O THEANYVENTOPNThe term

"heterocyclic group” or "heterocyclic ring" as.used .

K841 n Tﬁ%ﬁ@r@ rrgdat e hajegeat pcussd eli%malﬂlgg%ﬂ‘il%‘m@y%lﬁ?réne»

r.adi cal s- having at | east one heteroatomas a ring
bromﬁ%en%édﬁpalﬁ}?'ef erred heterocyclic groups are those

Rt Ei NTR&teEm TAIk I Taks Digedli@B cohietiplatdsrsabyiitesd abd iewmbitituted,

one hetero atom and includes cyclic am nes such

as
straight iapth branglesd gbpineallid iradicals hamingfrpa Inte, 6 carent atems.j Reeferred alkyl

and cli t hers, such as t.etrahyd r .
sroup e S tiepT L banat e Op RO RYhRb L PR Lra ang s e
AddBbAMBS ithedis ot REY bOGHRINARY YibstiBitaUpiEh 6 éaibleatBSituents

singl’'e-ring hetero-aronmatic groups that may include

selectadofmooelot 6N, B2B, GEDMR. ${OONRs, NRp cydiczampne, NQyend QR

ran., . 1hjophen i m,dazol.e, oxazole, thiagz
(30580 i whe'siRaS e, G derely R Jrrhale” sl g
unsuBthEl VAR al@dadidis. | PkerrdQ el BRIUBS ARMNdsedVifiPa single ring
I ncl udeS pol ycyclic hetero- aromatic systens havin
contdiningGrtoforagboniatgss amd mbiudé cyolwprapydneyclopentyh myrdphmy tangd the
ke QUSt SR IoN g Piangs P BTt b ot o bleg e 555l br fom Coto
i S . .
Cus HE e syl R AGRR AU BRI Dol L PE RIpAR Bbilted with
one @ahyeabdtitudnat seteot@d droam halosgNt €@R ) GE)RIE(Q)NR INRagcyclic-
_isoqui noline, tetrahydroisoquinoline, quinoxaline,
aminguNRax@1di W8, benzi ni dazol e, benzofuran, purine,
zo ey A . . o
BT oAt eI REMATER) oo a8 o s
strai@ftan@ BadnkNedsdhbil dlkdtc @gdivdls. nPle@reed alleyl &63ps MRBhose containing
cyclic-amno, NOZ2, OR CF3, -(CH2)xC(O (CH2)YyR .
two to(stHegrbercptoysy Adylitirnylly, the atkenyk grouyp oiayHie)ap pnally substituted with

one @r%%%s@%t%s%eie&'&%%%@%@&9&%&&4, RR,; cyclic-
amiro{ NIdB) add(GR- (O - (CH2) y- R

-FQ(O?QIZ C)lflgl ;WF({ &%‘%@%1% %g qX;i-I;F;:reir-l gc%g%gfat%(s ?l)ﬂ; slt\llgfu%é gndd_grzs{/lbstituted, '

. - = N(R) - , bR bstituted and .
T L I M A T P —
o L BB s by gty bt i

one RGRHIISABOBIDBIBROtedftdue hglo, CHUEORT U(AR, EGA)NR2, NR,, cyclic-

.unsubstituted al kynyl, substituted and unsubstituted
ammé’r@'!lb,% %ﬂﬁiu&g substituted and unsubstituted

30§ OCY L fefm b Aoy MAEHRH RedelEcontdSihb bk @ k¥hp which has as a
(o] okt A i R R Ay ky?l,é P |
substitueat drt arbmdti@gdoepywhicls aostatit greg miksgubstitetedsini uosubgtituted.

I d bstituted h [ [ b .

mhe $alot P ST bt S BB e bt

C(OR C(ONR2, NR2, cyclic-am no, NO2, and OR [0041]

The term "cyclic-am no' as used herein contenpl ates

aromati ¢ and non- aromatic cyclic radicals having at

| east one nitrogen as a ring nenber. Preferred cyclic

am no groups are those containing 5 or 6 ring atons,

whi ch includes at |east one nitrogen,



and i ncl udes norpholino, piperidino, pyrrolidino,

WO 2¢40787s8gi no, i m dazol e, oxazole, thiazole, peT@aRN06033890
B b oo e PYAZE O] B xPYy i Nne, pyrazine, pyridazine, pyrimdine
and the I|ke Addltlonally t he cycllc am no nay be

selec%gtflro%?_,galo ubs 1\§I¥29 hcc?g‘l[‘r} 3‘6@%’ e E(F#\?%

(CHé)k@@)((tHs gg wﬂzmwm BGECHM(@DWHQJE L) INRER "),

unsubsti t ut ed aral éﬂﬁ substit ut

—N(Rhﬁ@ﬂb sO(CHDEL BNRYRY), -SCBRIRUE d@%w(ﬁh@fﬁﬁi Rt ut ed

(cHyRR AR EEH T R e A p B -

(CHY] (@Nm g@ﬁgukstcbl(eﬁ?pthb*m(&geﬁwﬁ %&%&a@m&%mm&d

stitu tal kyl', Stbsti kenyl, substituted
alkylashibymmted and kuﬂl;ubsumeﬁi ayciphlkyhsdbstiiosd ad iresbstituted aralkyl,

substgggeﬁ éﬁg 31/1?1513(5:‘[1 stod myﬁsul@?lu o é@gw&tpﬂt&lpy@uﬁ%ﬁwed and
unsul%ﬁtutgcp Y L Pé_ Q%}lﬂs?ﬁﬂéd ! +nsu8§t1tut@ﬁ ﬁQ@fdc?le:rﬁ%o wh@ﬁen&‘ﬁl%d

ates single-rin I c groups
~ substiraplis], slﬁhﬂiwﬂed cmldialk‘iyl subWﬂu&-Zl(ﬂr:ﬂkylehmsbltumalchlkenyl substltuted
pol ycyclic ring systens  (naphthyl, quipoline,

amwwhéubﬁ}tytésl @ml@nfilSH@%lt%hﬁmyqlwr&m%b%sqbﬁ%@?d W#h one of

moreVY{]Lé r1’ ng %@&W&é&ﬁ g‘%h?eas ’one”’ %]‘lf“{]@ﬁe

loongs iBhe t@ﬁﬁ? ﬂﬂétéx@cy@c@mupl’ hﬁ‘ "Bétbl@byd’ﬁcl’rg%“ @A Osddéherein
~ cycl oal kyl s, cl oal kenyl s, g het erocycl es and/ or
‘ contemlgpmmwagc o1~ m@ﬁmlp gyclioediglyhaying g béaﬁ’iﬂ?? pederoatom as a

s QI RS sy R SR 4t
1nc1u@% at Wadt one(}g@&r a%@%@hﬁ %ﬂ){héﬁcyclfc%hﬁ SNaRmbtpRo)ino, piperidino,
- (CH2) x NR)(R'), -NRS®R,

pynd@r@Hzx)d(ﬁ}@(l)}(N(aﬁd)cgﬂiq etherscszm.]q R Jefreydrofuran, tetrahydropyran, and the

like. P(J'@‘_@;]% E% ﬁgoc&qu%@scﬂﬁ? enlgezl &%\I%‘ﬁ)ﬁ?& D%rm(.lps c c)n)(amplates single-ring

heterga@mﬂfc:%o{&%'ﬂ@%n% 1nc]'u%|?r))ﬁgr@t5|(tﬁ):e ﬁ@%ﬁév@; for example, pyrrole,

CH2)y R, substituted and
furanytiseiishe, tmﬂd&doleab:ta;ble Gudzstel triszeld, mrrdzalmspwbémm pprezine,
cycl oal kyl,, substituted and uynsubst tuted ral kyl, . ‘
pyridghiBe R BiC e o B o e GAW%MWSO St el itic hepero-
t
aromfe HARIm PR REE (ol Blre fRUD R Uit B0 ?‘?‘3}8%@%’?‘2‘%&%0 [ Homing
nngsr(th&glllg\shﬁf "Hisedthehersinlas teastione o £ dekejrlgs isaihattiotuyl,exd., the other

cycl oal ky substituted aral kyl,.substjtuted aI ke
ringsgAm e W@}f’@bylwyvba&@wﬁ @@ﬁsgﬁewlmﬁﬁ B armpies of

jpolyﬁ Fé{ ﬂé{tjero s SRR 1&6&@6 (limél'i &gﬁﬁﬂfnﬁ dtetrahyd;msor%unohne

rocy c I'c ring tltut one "o
quindaliae, @meélﬁ:’ﬁa b@(ﬁtﬁldafél@H%nzﬂuﬁhl\mlnd\lﬁﬁl,ddzopyndme benzotriazole,
cycl i c-am no, and OR [0043] The term
and th% Bker dddiganallyp ﬁmhemcaphg/ SRYPHIAY R on%@r&lwéﬂmfuted with halo,

ox, £ 885 b it 0 ﬁs@f‘*’tcﬁooi(é AR ChebR (P ERRERRH e

-(CHSHOR)OURHRATGHIN af(kl"} , UNER)SO4R a:a(ldmygc(o;m@smt)yt ed

and unsubstltute , Substituted

-SOIVGR Ve D, - f@Hﬁd\T(&);(CHath,a(%ﬁﬁﬁé\? (RoH(en- (QHd)yIRqs ubsti tut ed

<oy BPE R ek a S TRk R DR B O G Crt -,

-0- (@HBSU(Q}Q\@@ ael), R0 é’ub%tiﬁﬁéd dndtiedubshater zﬂﬁylcédb@uﬁlteﬂgmd
may be substituted wth one or nore hal o, H,

unsulg@iiHed MNedoalkyll subatitutdd and ongubsti@sddiayalkyl, smtuted and ‘unsubstituted
-NH(Cl. 6allcyl) and N(C _6al kyl)2. Each R and R' are
i ndependent |y selected fromH, or substituted and
unsubstituted al kyl, substituted and unsubstituted -
cycloal I cyl, substituted and2unsubstituted aral kyl,
substituted and unsubstituted



aryl and a substituted and unsubstituted heterocyclic

ring, wherein the substituted al kyl, substituted
woyalmatdey| , substituted aral kyl, substituted acyiusawe/033890

substltuted heterocyclic ring may be substituted with

alkettg[_l1 (s&gitltgtg{l %}& ynsu’bﬂtl%l%dcﬁwmdciﬁlggﬁ% 3n%ul%%m6teé 53!/ and a
subsﬁtN(e@]an@%Msil&te&[et%cﬁﬁg rﬁ? WERMeiBehd alb8ftutagtNSubstituted

the nitrogen to are attached forma 5-
cyclcta&ky‘l suhetltb@de\mlkylnsglbmmﬁld aﬁwylyl elmsmmai alkzylt}é,rﬁmmtﬁutgé aryl, and
ee fu ther he ero&t ons et er

substseefos lwng TR RR eEaR o7 ghToER bRy e COR,
COPepANRENIk caalcentifd NogmAdie 4 [004S] Tn

od nent, the” present invention provides
[OG)h[lpl t Tﬁh&steﬁﬁ “chdic- M@B@%Mheféﬂﬂ&htdﬂmﬂaﬁsmﬁomanc and non-
having the formula I  (R~)PAR2 "13 RS R (
aromafie elis: radicalg havipg aplesst ongnitrogen gs.a ﬁ%&ﬁ?@f@&f rlffﬁ&ff&fl cyclic

aminpogbifhe b6 RODESEARY ST eMVEbE Wi inciills bt bfohifdgen,

and facides hbeHheRAS, Pebdridirs pm{cﬁ‘ﬁ(ﬁ ipefying Iilﬁidaﬁkﬁlﬂ,kﬂxezole thiazole,
bonds; each Rl is independently selected from

tnazglpmmam}m Pysdinggpyapzipg, paridagine, pyl@mghm(g,qd the lijee nwidl tionally, the

cychcla&iﬂé/ %(aeaéﬁégdéﬁﬁ%stﬁm%&%ﬂ%)NOz, OR, CFs,

substifufddZana G ANt AN Lsubb RN Mgttt ady)orhkd 1, substituted and
-(CH2) PN(R12) (R13), 14 WD 2007/037898

unsub&iﬁtﬁmzmﬂaﬂmgggted.am Rgs)l@entpm_eg_l alkeg@y}, @;bq@t@g) qxp;lngl)substltuted

| | amy@ﬁasugéﬁﬁfq)d@ﬁé%}maﬁ B ey e S8 %ﬁuﬁﬁoer onélﬁoghﬁn {4 fMrocyctic

ng,%e‘ff‘&ﬁ e sru'bﬁltﬂu%ﬁ%‘[@l f@f)fﬁt@teé T 424 éalﬁﬁng%ﬁﬂté‘d%ﬁg vl kﬂlﬂututed
contains from0O to 3 eroatons; nis O0to

| ancemé,cd;mbﬁliigterisﬂky:mﬁtb péslfsﬂeJﬁTd aryk 'ahda stlbsldmltaddmtéﬂpcwﬂlk ynng ma’y be :
subsHSEeE Gy RS & PG halee e -G RS IR ORI BTy and OR. -
. gﬁhgﬁt egnt {GQIFQ H,g al)#yakomgty oéggﬁ’;% Kl use@h&%ﬂﬂ/dontenfﬂlﬁé@é{ﬁ%}e-nng

eter ic ring; or R12 and

arord#ey ghﬂlp‘fs Qfoeexamplg,qtﬂeﬁyl pyridyl tm&amild, Bmgemdmolymcnluﬂnrtg'ﬁs/ytems
are attachedforma 5- to 7- menbered ring }/
(napbtbyl GREP 196 @m ah e pglquplﬂqwlé?gsr?f@%mygtfwmor \m?é? 8}185? lflrn@ ich two

atoms %1(9 nimo cﬂoﬁﬂn%%ﬂé?% le}g tpiglkéjﬁ%l"h}ée@g THe deltpl) g{n ! £esﬁ g?e of the

rmg§1@ lafsph 21, E gq lﬂheadthéﬂ "mg@ Y batycydalkyds, Icgﬁixbhlke@lk,)amlj heterocycles
aral kyl, CN, N2, OR, CO2R, C(OBR hal o, X
and/girfapterosraise r@@@m@}’fﬂlﬁ gyl grougs may §e gptiongliysubsiituted with one or

more substituents selected from halo, CN, CF3, NR, cyclic-amino, NO,, OR, CF3,
-(CH,),C(O)(CH2),R, ~(CH2):C(O)NR)R"), (CH2),C(O)O(CH2),R, -(CH):-NR)(R"),
N(R)SO:R, -O(CH2),C(ONRHR"), -SONR)R"), ~(CH2)N(R)-(CH), R,
-(CH,),NR)-C(0)-(CH,),-R, ~(CH,).N(R)-C(0)-O-(CHz),-R, (CH,):-C(O)-N(R)~(CH2),-R,
-CH,),C(O)N(R)-(CHz),-R, -O-(CH,),-C(0)-N(R)-(CHz),-R, substituted and unsubstituted

alkyl, substituted and unsubstituted cycloalkyl, substituted and unsubstituted aralkyl,
substituted and unsubstituted alkenyl, substituted and unsubstituted alkynyl, substituted and
unsubstituted aryl, and a substituted and unsubstituted heterocyclic ring, wherein the

substituted alkyl, substituted cycloalkyl, substituted aralkyl, substituted alkenyl, substituted
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R2 is selected from-CR21:r , -NR22b-, and -(C R2)-

each R21 is independently selected fromH, halo,
woiborka7898 N(H) (CL. 3 al kyl ), -N (C1-3 al kyl),, PCOUSED6B33890

al kyl'), OH and C1-3 alkyl; each R22 is independently

alkyx?ﬁl e%ttﬁlg iy Oﬁqnanﬁs&gstgégg Pg eg;éy(’élkctngés )Zbg' S%%%&% V]cv{tl? one of
fic g 8 OR
mor EIAEN C Prsgrer?lﬁ (O, C%E@@ TN "‘éﬁ RS ah
[0g43hd Tig teﬁnahuyﬂomoaa‘cparﬁeﬂa@y @m@nnshsfem@maefemmmo and
al kyl, cycl oal kyl, al kenyl, al kynyl, aral kyl, CO2R,
C(O)R aryl, and a heterocyclic ring R33 is sel ected

§ftkfe "

(87 ST At il 8, ARG aRY ot

subs@fuydd aad dnsubstititeslr (I;}e}dalldyd; subsmguteMnd wnsebdtieibe drafllcydsubstituted
-CR41le , -NR4 -0-;. eac

and ynsubgitged agyl ar,\%mstmstlgqtq@qnd @y@sgmtq%}}eter}gg@gﬁ)ﬂng, A ergm the
subs,ﬁl g{e@{‘%@ %é&te&‘%?éﬁlkﬁf %‘@‘1 wied a%ﬁégl’ x?zf%ﬂuﬁ‘ed aryl and qupsituted

|cr|n ected

hete@t¥dlc ring\ayied fkﬂf)ktltuﬂidkﬁﬂybne @Iﬂmegahlp @NaUEleHCDQEH NO,,
C(OR aryl, and a heterocyclic ring; each

Cradllietl ¢a i Oils Nﬁ(@q caod avicr(CL B Fooly Rbawbare
PCT. 20 89
indep Etediiom o of pip sl B U AR AR S Do Ruddfna

unsuiaﬁﬁjﬂted cl@ﬂﬁyl%@ﬁﬁtté’lﬂindﬁin%ﬂshﬁﬁﬁpda*ﬂk}‘l sedsgiaft@dlardd @i¥ubstituted
-(C=R33 -(C=R43) -, respectively, and that R3
aryl amtia Rﬂasaﬂutzedrwd ussuhstiteddmtierbyyclie h@&t‘@hﬁrﬁmdh@ sigsptutedrakyl,

s SFARS B BN o ol bt SRl i

may %%hmhhé’d wltﬁbhseylnor@ﬂdl&m GR208, 00,1, {04l C @ume_lyla

heterocyclic ring; i s a hydrocarbon chain aV| n%d '
-O~(€r. gaﬂkyl) tISE4 Naf(ﬁ‘@galhylbm ~4(6d.-sdpyl)onaR! yndsRibeiay betaken together

w1ﬂ1§h¢(w§;ggn tgrvsélpg@{h%y Qe(fpzzgt%lco | kyI CO% cl an kx)é@ﬂng @éga}/ may
s o £ T A i
Ci.ciy1e Gacith fidsachly aat lndependyntlyoseldeyeld, fram altad , - ar yI and

a heterocyclic ring;. ais 1 or 2; bisOorl, ci
p0045] i Foppreferred embodiment, the present invention provides 1nh1b1t0rs of the

P210PCRABLT th oramutein having the formula I

A X2
(Rﬂn{)\
)J

A

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-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, CFs, NO,, OR", -(CHz),C(O)(CHp),R ", ~(CH),C(O)NR)R™),
-(CH,),C(0)O(CHz) R, -(CH,),NR ) (CH),C(O)R ", (CH2),NR )R "),
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eis 1 or 2; and fisOorl. [0046] An inportant

conponent and conceptual teaching of the Invention
wdeswroistssl herein is that neither the R2 nor Po®UR06/033890

positions of the conmpounds of this invention are

NeRBSGROT -GE(ORIAME'E), SO MR NRIYphdle, arylngnd a heterocyclic ring,
structure. We have di scoygred that .. conpounds havi ng
s R oD PR YeD FHSIR espips 48 afisnhr e gfoms, (prm £ 5- or 6-

_n?a@é' i ik s G o Etefohidhss; do not
“25( ectq@gﬁlﬂ%{llgiﬁfgﬁqﬁgﬁ%ﬁ%?% grarrutei n, whereas the

nis C@Hhounds of the invention that |lack such a ring

t . th iti I ddi t i t havi
PR Blepbh AR BB A A s o,
of t eyl T3l heid6&RMbLRlEN. [0047] In preferred
enbodi qgnt S Bf t he i nvention, ring iS an aromatic

A
ri ergh B 0@uER ~ lare ipdefeadensty ssivistedifinants alky?, cxedoalkyl, alkenyl,

i nvent.i on, X r X2 i ..l n_anat he 2 )

einbodvaNE B i Pgotoly ARHT br REFEH Pehay be talcen

pr ef esgetkr RABE ARdLEn &f whibk they\uenitiached i A th §- membered
pyridine ring or a pyrimdine ring. in still further

pr ef émeadhidhban PrieRadly cppiam apfurther heSTeHp e YIETsHH (R - to 7-

D R P e s
fe I’ort) 0 dramdflsndél?‘tmlactede&mn ia]rl:-yl, )Fg(iﬂ gdkj:‘i, Agkqup%ﬁhsiargyﬂxgdralhﬂ, CN,
sel gﬁpg o Pﬁ@‘ a rcﬁszkgﬂ#bik‘g&a&’ BW&II\]IQ @(%‘FIF%%‘?YC% 88

se},ech ghy;from a chem cal bond or a group having the
formula -0-, -(CH)i-, -(CH2)iC(O(CH2)i -, .
- (DN 10-4(R62) _(CH2)f-, - (CH2); C(O) - N(R62) - (CH2) j -,

: 0O | o 227 NCERG2) C(O) - (CH2),
R issel B B BRI roi) {E Rk’ o (o) 1 0O MR
82 RU Gk )dependBER; defectal ek @1 hhTop Vi, -BIIKYC,.; alkyl), -NAGd; allyl),,
a heterocyclic ri n&; each R is independently selected

f r $n(ei-s dkylp\9H aed Ehoalkell | aral kyl, aryl and a
PGS Hiehdpibcdhti and CRHRA; 2G| 29 04
R eptecred, forR60] S, N-Rft eupNHRT;ng the fornula X3\' 1
R? is(slgegzeﬁ fro% —CR%,-, -NR*;-, -SO,-, and -(C=R»)-;
each R*! group is selected from H, halo, -NH,, -N(H)(R?), -N(R?),, -O-R’, OH and
C, alkyl; , 1
each R* group is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CO.R’,

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*)-, -SO;-, and -O-;

each R*! is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, COJR’, C(O)RO, aralkyl,
aryl, and a heterocyclic ring;

each R¥ group is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, COR’,
C(O)R®, aryl, and a heterocyclic ring;

each R* is selected from O, S, N-R?, and N-ORY;
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wherein: X3 is Nor CH QL is selected froma
chem cal bond or a group having the fornmula -0-,
WO Chiz/037898H- , -C(O) NH, -C(0)0-, -NHC(O-, PCT/US2006/033890
-OC(ONH, and -OC(O NH- : each R70 is selected from
w1th|tl&lplov1ad)é<ﬂnht wii, Rzl\iéFNR ?2 armiyR;"I ik GNR mhpnﬂa)ﬁ,ndD:NR 4-aththt both

R e 541 FROIOUY Fighd S CaRa) R o 1ol and

that ]ﬁe&lﬁf REHE lnb?mhhﬁﬂleo@:ﬂ? sé‘lbc:tg& 84m -siR951] In further
preferred enbqd |rrenR§2 the invention, RS is a group
70

R’ istselerted fiome-Y-RSandiH % ?x "-~~Q JC~N( R7% wherein X3

bl i P Bt OO o TN, 00y N

ROGE §d1&2ted ﬁ&iﬁaﬁ(;@cycloaﬂag{, @msigﬁ,, aﬁt?gy? 1%%@% andRMtdreyclic

sel ected from hal 0, al cyclic-am no,
Naang;and CF3; and each R71 is selected fromH, alkyl,

Z;i:sélfhéfldforcgrl kﬁ_tcg%n%a g %Io%{ PR % car%o [ 1{59{ Alﬂifo% hélﬁpéu%l!lt)ﬁted with

I men one Or nore

S ebRCAri RS off alopaleyl, kldskyl- Aktriyl, $Hyingl, btalle}a,oﬂ’,\OB?flC(@)Ro

|nde endent|y selected fromH nethyl, and ethyl, and
(&I\KBI)] %a@ﬁ%m&-)ﬂﬁ%taﬁWo R'and/ or R70 i s sel ect ed

%‘ﬁl—g% . Ina preferred
ﬁ?n{%ﬁdﬂ;&ent ﬁ@a@laﬁ@géggb& élgcgé ‘to be NR22b- or
each IHQ4£m,deparﬂsmb_,c$a]e\cmdy&om b nlkRB tyclealhpl, asditydcrddinfl adweterocyclic
halo, -NH2, -N(H(R), -N(R 2, -OR or OH [0053] In
g yr t her preferred enbodi nent, the present invention
ais P&oxi des inhibitors of the P210BCR- ABL- T3151
theramutein having the fornulala 2 )n QA X (R 1 ,
bisqe2R)a Re R5 (la) wherein: ring Ais a 5-, 6-, or 7-
cis rr%)ered ring or a 7- to 12-nenbered fused bi cyclic
lr? Xl is selected fromN, NRor CRl; X2 is
diseelgcted fromN NRor-GRL; the dotted |ines
represent optional doubl e bonds;
eis 1 or2; and .

fisOorl.

[0046]  An important component and conceptual teaching of the Invention described
herein is that neither the R? nor the R? positions of the compounds of this invention are
members of any aromatic or non-aromatic ring structure. We have discovered that
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 a ring compcnent at these positions, in addition to
having other preferred chemical groups, are potent inhibitors of the T3151 theramutein.

[0047] In preferred embodiments of the invention, ring A is an aromatic ring.

[0048] In preferred 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:
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each R1 is independently selected fromthe group
consisting of H, alkyl, cycloallcyl, alkenyl,

wabborrogtses ar al kyl, CN, CF3, NO2, OR11, PCT/US2006/033890
_(CH2) p(O) (CH2) gRYU, - (CH2) ) C(O) N(R12) (R13),
-(CH2) p( O Q[ CH2)9R11, - (CH2) pN(R11) (CH2) gC( O) R11,
- (CH2) pN(R12) (R13 18 VO 37898
PCT/ US2006/ 03389 -N(R11 21T, - OC(O N(R12) (R13),

_S2N(R12) (R13), hal o, ary|/ and a heterg lic ring,
and additighal\y or alternatively, ®wy R{ gyotps on
adj acent ri tons formya H- or 6- nenbered fused

ring which contains fromO to 3 heteroatons; nis 0 to

6, each Rl11 is independently selected fromH, alKkyl,
cycl oal kyl, al kenyl, al kynyl, aralkyl, aryl, and a

loeugy ochjrei@rrEdl B@bodamehts BIﬁleandeﬂﬂba Ri B a gtdlqplwvd@”me yormula
selected fromH, alkyl, cycloallcyl, alkenyl,

al kynyl , aral kyl, aryl, a heterocycllc ring; or
R12 and R13 may be taken, t oget her with the nitrogen
to which they are attache oraia 5- to 7- nenbered

ring which nay optionally contal n a further

wherd§t €roatom wherein the 5- to 7- menbered ring may
opflonally be substituted with one to three

X isibsCiE uent s that are |ndependently sel ected from

al cl o al ke al kynyl , aral kyl, CN,
R @Fﬁggc @X a@%?l}\‘e &n%l 0, aryl and a

Qis Mc@é@ﬁaﬁﬁu &eﬁﬁd&gboﬁ &@t g%up hﬁ)ﬁ@x@%mtﬁ@f@- RR21),S
I ndependently sel ec fromH and 9 é R3is

~(CHsRCED(Ed2)f- r ﬂiﬁHQXZMR ) (CHz)NRfﬁQHa)zC((B@iCR 2i-C=R33) -

B L N T T e,

-O- ((g]qug(@m(gé?)qc}ﬁg -fromH, alkyl, cycloalkyl, alkenyl,
ynyl, aralkyl, CO2R,  C(OR_ aryl, and a
m@ql@ﬁ@b@v@m&é sl gryiRasl 3 betgrerydice®® rom 0, S, N- R34,

gach ;ﬁ;g i}l'd%nldgﬁﬁr {(Zer(]:yﬁ%l ﬁe&:lti Eld cﬁre 'Zgr arfllg% faraai@' w0 a%h g heterocyclic

rhngterocycllc ring; R4 is seI ected from-CR41le , -NR42
(C=R43)-, -S2-, and -0-; each R4l is selected
his Qfodn 1, al kyl, cycloallcyl, alkenyl, alkynyl, CO2R
1130%@)5“1 ar al kyI - aryl, and a heterocyclic ring; each
2 group is sel ected from H, al kyl, cycl oal kyl,
jlsoabléenyl al kynyl, aral kyl, CO2R, C(O) R, aryl, and a
heterocycl ic ring; each R43 is selected from 0, S,
NR and NOR wth the provisos that when R4 is

FOSRATL-  IhRRhESprbfre® tmbiRBREnts b inbattioapRhisRranohd¥ng the
are not simultaneously selected from-(C=R33)- and

formufaC=R43) -, respectively; and that R3 and R4 are not
si mul taneousl y sel ect,ed from-SO2-;

Y | | X ’m
(R™)
XS\ oL Z ‘

wherein:

X3 is N or CH;

Q' is selected from a chemical bond or a group having the formula -O-, -CH,-, -NH-,
-C(0)-NH-, -C(0)0O-, -NH-C(0)-, -OC(O)NH-, and -O-C(O)NH-;

each R"’ is selected from halo, alkyl, CN, N(R71)2, cyclic-amino, NO,, OR"!, and CFs,
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R5 is selected from-Y-R6 and -Z-R7; 19 WO 2007/ 037898
PCT/ US2006/ 033890 Y is selected froma chem cal bond,
WO 200%0B789%6 i s sel ected from al kyl, cycl oal kyl PCT/US2006/033890
al kenyl, al kynyl, aral.kyl, aryl, and a heterocyclic
eachiR’hiy;sclEcted fmnhiidalighatydraralkgl and haiangeyiclioring; 4nd 4
) car@on atons, and optionally substituted with one or
kis 9% of hal o, alkyl, cycloal kyl, allcenyl, alkynyl,
aral kyl, C02R, C(OR, C(ONRZ2, CN CF3, NR)Z2,
NO2, and OR, R7 is Hor is selected fromaryl and a
966} oclacfuitherprafprred amhodinientsi of degianesion R° el govpliaving the
fromH, alkyl, cycloal kyl, aralkyl, aryl and a
fOrmll}I—f@terocyclic ring; ais 1or 2, bisOor 1; cis |
or. 2; disOorl; eislor2;and fLg0orl. [0054] In a
further preferred enhogipent, e present invention
provi des inhibitors o% ﬂihe BCR- ABL- T315I
t her anut ei n havi ng t hex NneA, (R)n ' ~JI' 5
(R32)d, A-~R4~ R (Ib) wherein: ring Ais a 5-, 6-, or

wher7ein menbered ring or a 7- to 12-nmenbered fused bicyclic
ring; Xl is selected fromN, NRor CGR; X2 is

X* isKloecled from N, NRor GR; the dotted lines

Q1§ SRIFE IR ISR PO o AR e B BN st 16T oy

-C(@lggﬂ-', LCENe)-0AE Q) Al BERYINTL, ghdxondo)RE@l kyl . CN,

R Nog(,y)d?, -((Q,I)-|2)p ) (CH2) gR11, Ry and CF: and
is G%@m@ﬁmmﬂﬂ@l?ﬁ%hgﬁ Qd?w@(ﬁ)%s )1&1n % 3,51311

cach G SeIpole ety g o L SRV 32 ha o

In prﬁﬁwlarlﬁf@fe@reﬁ%hﬁfo@ﬁﬂ&ﬂté Sl drigbre oL a6k ink @BiREHONs Y made: Q' is
~_alternatively, two RL groups on adjacent ring atoms

NHEGKraoa;5actoR. s indenendesidy seasiad from i rater, atskataylod preferably
each B0 Qeth@s; Indl6H R7QRLRRea AR B BCRY halo, and CFs.

[0052] In apreferred embodiment, if R? or R* is selected to be -NR?,- or -NR*-,
respectively, then R* is not selected from halo, -NH,, NEH)RY), “N(R,, -O-R’, or OH.
[0053] In a further preferred embodiment, the present invention provides inhibitors of

the P210PR-ABL IS i o amutein having the formula I,

®—LA
" X?J\N/ (R),
@
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-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, CFs, NO,, OR", -(CH,),C(O)(CH2),R"!, -(CH,),C(ONR )R ),
~(CH),C(0)O(CH)R", -(CH,),NR'")(CH,),C(O)R ", -(CH2),NR IR "),
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WO 2007/ 037898 PCT/ US2006/ 033890 each R11 is
i ndependently selected fromH, alkyl, cycloal kyl,
wabkbergtgs al kynyl, aral kyl, aryl, and a het er eCyaiSeme/033890
ri n‘g; each R12 and R13 are independently selected from
J

NRYIR!", YE(@NRYD(R 'Y, KOWR @' Bykmalo,, argly ackyheterocyclic ring,

|y, het i i ng; 2 and R13 b
koS3 RS g By e e Rl or
bl diiB Rhith cbRtatis FHRIDES Sletefdattingdhi ch may

optionally contain a further heteroatom wherein the
nis®Gto &0 7- nenbered ring nmay optionally be substituted

serEbreas SRR RyT SCEye B3R 1) peRR BT RRYY araio
ar al kw1, an@™ hetdebSyclitedhg; OR COZR, (O R halo, aryl,

and a q§tero§ycljc ring; pis Oto 4, gisOto4; each
Rogach R ' andldlp 6 atreindpgend entbisetastetl fepm H. alkall. cyclgalkyl gikenyl,

each 2 9ro 1.S.:S fI i b ol

al keﬁﬁ%{‘y‘gﬁ’@%}ﬂ a?ylarg]léf%‘?‘,gm&%jrmgq%% a%ér:% ,n%?nﬁytjgken

het er@yiek WiththegitroRén iewhieh @tlyatt dttaohed fORMLES- to 7- membered
-(C=R43)-, -S2-, and -0-; each R4l is selected fr%m

H, alfegiwhichmpy apiignally sopiaing turtheidstsrpatopsy Reregy R to 7-

ar al i LA, i
e S P
f r omarevindé@nderdly-BleRied Hom slkyk cpdoalylf allsemyd, akgnil.cadlkyl, CN,

bond, . 0, ' d.f | Kyl .0al kyl,
ol keGP N Oy O R PR T, PR SeratRUE e
ri p%0 4;S. a hydrocarbon chain having from1l to 4

carbon atons, and optionally substituted with one or
mog & %o 4al o, al kyl, cycloal kyl, alkenyl, alkynyl,

o B AR o, o, T2 2

maryl and a
R’ isheleerea@oal iCRY - NONREACIS®-] mdi-(Cepndent |y sel ect ed
fromH, alkyl, cycloal kyl, aralkyl,  aryl_ and
caeh Ry qrgu s selesiEd fom H, \X%OarN%kz:ﬁ(HBﬁ% DR Jo:cDeRY O and Cs
2; %sOorl; eis 1 or 2; and fisOorl. 21 WO
206”? 37898 PCT/ US2006/ 033890 [0055] - In a further

spcleR¥rgresp ie stlectzdnéom Hi fkylpcwderityl] aikeyl,iabiynyt, eviligdsCO:R’,
| nEi(g)iIgO%rél, g}cld a heterocyclic ring; '
R* is selected from O, S, N-R**, and N-ORY,;
R>** is selected from H, NO,, CN, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl and a
heterocyclic ring; t
R* is selected from —CR¥ -, -NR*#, -(C=R®)-, -SO»-, 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-ORY;
with the provisos that when R* is -NR*- then R is not -NR*?;-; and that both R’ and R* are
not simultaneously selected from -(C=R*)- and -(C=R*)-, respectively; and that R® and R*
are not simultaneously selected from -SO,-~;

R’ is selected from -Y-R® and -Z-R’;
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the P210BCR- ABL- T3151 theramutein having the fornul a

Tc (RA)n AX2 1 )M (R4)axXd X~ (I1C wherein ring A
wWO020@/0878986-, or 7- nenbered ring or a 7- to PCT/US2006/033890

12-menbered fused bicyclic ring; Xl is selected from
YNs GB}eE{ed)lfroﬁ} R:heni(@ahbsn&,eﬂ) arRd fromN, NRor CRI1

he r opt i onal ch ..
s S RS e SPRETE MOl HERR S oS ot
of 4 aIkyI cycl oal kyl, al kenyl, al kynyl, aralkyl,
CN 3, I\I(I orR', -( CH2) pC( O ( CH2) gR11,
Z,1$ @lﬂzr)imgm)am@ma bg\fmg from 1 tcCHRYTH &3 @p@(s@@)cg)mmally substituted with

R AR o, com

ha@@ mpyjzj,cﬁngpﬁmﬁ)gmy%a@w} ng, and additionally

or aIter natively, two groups on adj acent ring atons
R osmcalsselmteddiom@%@n«éd hetggasacli¢ wagwhi ch cont ai ns

e ST P LSRR S S PRI b ahsrcnc

rﬁ\ﬂgkenyl al kynyl, aral kyl, aryl, and a heterocyclic
rin each R12 and R13 are |ndependently sel ected from
ais 1|—PT i kyl, cycloal kyl, al kenyl, al kynyl, aral kyl,
b1s(? and a heterocycl ic ring; or Rl12 and R13. maybe
1‘kén together with the nitrogen to which they are
- cis ladtached forma 5- to 7- menbered ring which may
. optjonally contain a further heteroatom wherein the
disBOr };5 7. nmenbered ring may optional |y be substituted
eis Mol age to three substituents that are independently
sel écted from al kyl, cycloal kyl, al kenyl, al kynyl,
- fis Oardl kyl , CN, CF3, I\IOZ OR, COZR C(OR, halo, aryl,
and a heterocyclic ring; pis Oto 4; gisOto4; X3 is
Nosq—l oIn uiRRer watehreR2mbsdinmae peaplesdnt invertiacprevides mbitors of

the P&l%{%&?t‘%&ﬁ%ﬁ%ﬁ&té aVJf@g%}llek{q@ cycl oal kyl, al kenyl,

-(CH2), . (O (CH2) SR21, )rC(O)N(RZZ)(RZ)
-(CI—|2)rC(O)CXCI—|2)sR®]Ja )r 1)C(O)R71
-(CH2) rN(R22) (R2), - N( - OC( O N(R22) (R23),

- -SN(R22) (R23), hal o, ar t nd het erocyclic ring,
and additionally 22 WO 20 3R PCT/ US2006/ 033890
or alternatively, two R2 groups on adpacent ring atons

orm a 5- or 6-nenbered fused ring which contains

Whelff“erom O to 3 heteroatoms; R21 is selected fromH,

ring Al ikyl5-, Gyed balhéhylieredaduhggemyd 7- tallRymgthbered flskd/bicydioping;
and a _heter OC){{@ [ % 1&{ ng;

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;

cach R' is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CFs, NO,, OR'!, (CH,),C(O)(CHz),R", -(CH),C(O)NRH(R"),
~(CH,),C(0)O(CH,),R", -(CH2),N(R")(CH2);C(O)R"", ~(CH2),NR )R "),
NR'MHSOR', -OCONRHRY), -SONRP)(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,
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R22 and R23 are independently selected fromH, alkyl,
cycl oal kyl, al kenyl, al kynyl, aralkyl, aryl, and a
wboeb@rersggl i ¢ ring; or R22 and R23 maybe t akenPCogskinen33890
with the nitrogen to which they are attached forma
5-edch R isrieddpendsitly selgetedireim Mpalkylpgtclaatiall akanyh liynyk aralkyl,
further heteroatonl wherein the 5- to 7- nmenbered ring
+ PP tSFoOBElic BBt i t uted with one to three

%%{q Wsrﬂf ﬁ”taE@ITn %eﬁﬂérﬁ@%%%@%k %dﬁ{H §ﬁ<&?%9ﬁgalf$05ker§yl

cycl oal enyl ar al
N02 amanyl mgd a@(zlo)xm ammpycamymg, anB' aanﬂé@t tmex pe taken
ri ng, nzi S

fro mt%eﬂ'éjf Wﬁh tﬁ% 9’&405%1‘} %y‘f' cl'é thex g & P%ﬁyp a%aicg Te Il%l;ﬁl%ered

Q02 ng(\@)lal ?Y)btlorﬁtﬂ? cantaﬁle; ﬁmemsétér@atbhn QheRidl BieB- 0 7-
1. X4 sel ec from and each R3 is

i nde plmmlmn¢d mngmlae opléanaily d;msubs@ttgécbwﬁh oon sl raesybwftugyts that

-N(R).2
o0 R iaardpyem SRR Bom an L E S MR s ation, o
sel egtpgdnDy, aORH.COMN RI@)RAIHaY, arﬁyﬁidmaiagefbcycac gihgy|

aryl and a heterocycl ic ring, and each Ris

i ndédetedbnt |y sel ected fromH, alkyl, cycloal kyl,

aral@y# 4aryl and a heterocyclic ring. [0056] In

pr%fer ed enbodi nents of the invention, R2, R3 and R4
each®?? fsdndepeadéhtigrselectsé frent Band € gialkgl;t he f ol | owi ng

eachﬁ%(? g@%?hq\%qﬁéy%%sﬁgr@ ;ﬁ%{h gﬂﬂk%/l alklelx(xﬁz a )gl argﬂcyl%ool{o
Céi%%%b? 037898 PC'EI'Q?I}1 532)6/ Oéglég(z)Z) E(IZEE& 2?1)1) ?(Ré_l?)l
R* is-s6leBl fire@rQCRR4] {C=RE)R2IP=CiiBi O~ C( =O) -
eaé% %2% )S?Cf%@icil }r@%lgé"e;]%yég%l?o ky aﬁzen}f %y%yl%agl@ 'C%ﬁ@l)arahc yl,
Cﬁr}r{?%ihh &ﬁi%ﬂe}oc@%ﬁ@%ﬁg R31) - R41) (R41) -C(R21)
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’, 7
RS is selected from alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic

i

ng;

Z is.a hydrocarbon chain having from 1 to 4 carbon atoms, and optionally substituted with
one or more of halo, alkyl, cycloalkyl, alkenyl, alkyﬁyl, aralkvl, COZRO, C(O)RO,
C(O)N(R®),, CN, CF3, N(R%),, NO,, and ORY;

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;

hisOorl;

cislor2;

disOor1;

eis1or2;and

fisOor 1.
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CW) (R1) -N(R3 2) - C (R41) (R41)
-N(R22) - C(=0) - C(R41) (R41) _ -N(R22)-C(=0) - N(R41) -
woRjRA2)$9E( =0) - O - C (R21) (R21) -C (=0 -C (R4A1PCTR41006/033890
-C(R21) (R21)-C(=0 - N(R42) - -N(R22) - C(=NR34) - N(R42)
[00s£) - NpRBjurthigiRg2)erred Pribbiliensng theypresaat erveridorcpremidesinhibitors of

Spi-Bfis1 R4 | -N(R22) - N=C( R41
theP%Né R22) - N(SR%M’@(‘%?‘&VIH&GI n@}“c ul%éFlés)((W) 2341)CEW))
_N(R2) - C( R31) ( R31) -

-(R21) (R21) - (( =@)); (R41)

-C(R21) (R21) - C( =O) - N -C(:NR34)-N(R42)-
-C(=0 -N(R32.)-N(R42). [Od\@ w®yher preferred
embodi nent, R6 or R7 i s arf'\e;@ oup, which may be

optional 'y substituted. Par i cular| y préderred aryl
wherdfnPuPsS i ncl ude substituted or unsubstituted phenyl

XAd pyridyl. In additional or alternative enbodi nents,
ring Atis b -, 6 £dret- meshiehad riidier a BUbIRirhermabdred RRdd bisglclk22ngr e

i ndependent | gl ected from groups which have small
133%@?&9@9&'11@%‘5 e %AfeRpref erably sel ected from H and

%2 id Fteﬂ% <?)%fr@rﬁbly are H [0058] In a further
preferred enb ment, ‘the present invention provides

the diottéd hmetsaelsreseﬁlt optimaP@adBORNAR] - T3151 t her anut ei n

each%é—ré %%?Wg @%@%gﬁ?ed(flﬁary evgoﬁgggr{ﬁlgﬁggg§ HR%JKH ycloalkyl alkenyl,
a‘ﬂﬁ%?? afantyl r@NACF§ Ml)fgte:mlﬁ ~(C (7(0)(‘(&!9),,@(11‘3d(@HﬂgD(l()J;IgIﬁllg)(R”)
1

T Ok B e LB WG Q?F@HMN(N&
L
29t edditiendBi G talteghatitell], twallklygroupsml adﬁ{cklyd ringadtéran ﬁdrm a5- or 6-
membered fused ring which contfains from 0 to 3 heteroatoms;
nis0to 6, .
each R is independently selected from H, alkyl cyc 1oalkyl 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, wherein the 5- to 7 -
membered ring may optionally be substituted with one to three substituents that
are independently selected from alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CN,
CF3, NO,, OR’, CO,R®, C(O)R®, halo, aryl, and a heterocyclic ring;
pis0to4;
gis0to 4,
X?is N, CH or C-R%;
each R? is independently selected from the group consisting of alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CFs, NO,, OR?, (CH,),C(0)(CH,)sR*, -(CHy),C(ONR?)(R?),
«(CH,),C(0)O(CH,),R?, -(CH,),NR*)C(O)R?', -(CH) NR®)(R®), -N(R*)SO,R?,
-OC(ONR®)(R®), -SONR*)(R>), halo, aryl, and a heterocyclic ring, and additionally
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al kynyl , aral kyl., CN, CF3, NO2, OR',
- (CH2) p( O (CH2) 9R11, - (CH2) pC(O) N(R12) (R13),
wo aHaBmes O) O CH2) gR11, - (CH2)) N(RI) ( CH2) gC( O RET/US2006/033890
-(CH2) pN(R12) (R13), -N(R11) SO2R11, -OC(O N(R12)(R13),
or SEENRER) (WALRY grduak on adjaydn riag dtomsHetne rde pr bintembeney] fused

and additionally or alternatively, two R groups on
naaj%&ﬁonﬁ%éﬁ%i&ﬁe %%W&O@-& or 6- nenbered fused
M1 R U G RodCipdth &, %ﬁ%,;c?mo%k&g afkehglt AP ORIy I;lﬁﬁt ffa

each R11 is 1 ndepen 'y sélected fromH a
cycl beteioghclicatikgnyl , al kynyl, aralkyl, aryl, and a

h 4ic.rjng; h 2 d ' d |
ek BERER® 45 depeiaeRfy SeietrEn BAPAT Aot el SR SliegPh ghom
ar al kylieyl 3yl and@RHetBrdd9dIRy 9y Orire” sAd RS’ ody Rldked cbther with

may be taken together with the nitrogen to which they
are thaniebgs to srehathsy areqttachedefptse p Sdto 7+ membeipd Angagpich may

optional | y_contain.a.further he _wher ej :
S SPGonally SRR pPirs i ShiolE SRR BB R LEhftdgring may
Wi It h opﬁ%ha‘flw be Iamlgafiulae@ azﬁﬂhltone :n{( ﬁ)lréefmlbsktitmrﬁs ihatiep ema;gl addeytly
sel ecte rom al kyl, cycl oal kyl,  al kenyl, alkynyl,
ar al k§lpctedfomegtayl; qyofoalipph alksyiy R 2lkyny) %ﬁlﬁ% \; aﬁ)f@q’ NO,, OR’,
and (¢ ¢l ¢, LiRG; j 0.4.. gisOtod4; R3 is
sel egjt(%g ’?d;@%kt’ryea?ogr u’gangggmse:tez?%ﬁgggfﬂg’l s selected from
H, » mlOkgl4; cycl oal kyl, al kenyl, alkynyl, CO2R, C(OR,
aral kyl, aryl, and a heterocyclic.ring; is selected
fromli94R6 and -Z-R7; Y is selected froma chemical

mis @94, 0, NR R6 is selected fromalkyl, cycloalkyl,
al kenyl , al kynyl, aralkyl, aryl, and a heterogcyclic, ,

R isrselegted omi dbply cudadiad, Aomylsions], eadadoCo:R's CO)R, aryl, and a
hh droclar bon chain having from1 to 4 carbon atons, and

, S%H‘:é’ﬁéﬂl@g’substitut ed with one or nore of halo,

ais @Kyl , cycloal kyl, alkenyl, al kynyl, aralkyl, CO2R,
L AOR T C(ONRZ2 CN CF3, N(R2a N, and OR R7 is

X" ispgelsetef dioge| ected fromaryl and a heterocyclic ring;
and each R i.s independently selected fromH, alkyl,
cy%,‘ég%l k37\rc,,’/ar al (kij?e aryl and a heterocyclic ring.
[0GE9R In & fyrg hér preferred embodi ment, the present
i nventi‘on provides inhibitors of the P210BO T315I

eachiRids adepeaidentlymselastedtfimn fher grolacdnsistigRef 1, W(RX, alkp, cycloalkyl,

aik%%%, al\ky121<y1,RéOzR°, C(O)R’, aralkyl, aryl, and a heterocyclic ring,
R™ is selected from H, -N(R),, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic ring, and
each R? is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic

ring.

[0056] In preferred embodiments of the invention, R?, R® and R* of formula I are
selected to give the following chemical groups:
N(R?)-N=C(R*")-
NERP-NR™)-C(=0)-
—N(Rzz)-N(RJZ)—C(RL”)(R‘“)-
NR?)-CRR)-CRMYRY)-
NR?)-CR*R)-C(=0)-
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(I'la) whereinring Ais a 5-, 6-, or 7- nenbered ring
or a 7- to 12-nenbered fused bicyclic ring; Xl is

woebmasedsfrom N, N-R or CG-Rl; X2 is sel ected Pcomshos/033890

NR or CRl; the dotted lines represent opti onal
doubl e bonds; each R —N:T—N@dleﬁ ‘ent |y sel ected from

t he group conS|st|ng of aincycl oal kyl , al kenyl
al kynyl , aral kyl , @ﬂj{k M&Cﬁl

(CHz)pC(O)(CHz)gRll @2@3%% 26R12) (Rl 3).
- (CH2) pC( O) O( CH2) 9RLL, ))N(R11),0( O) R11,
-(CH2) , N(R12) (R1), -Cmﬁﬂ(sélmm >(RbC(0) N(R12) (R1),

- S2N(R12) (R13), ha ¥ By terocyclic ring,
and additionally {: grlhﬁ(ﬁngé(ﬁae)wo R1 groups on

adj acent ring at or@(Rﬁk;mﬁl)ac@{“ R“ﬁo(m@j)er ed fused
ring which contains tel ni sOt 06,

each R11 is |nde‘{5 ?HJ(E D(&:b (ﬁfn)H aI kyl ,
cycl oal kyl, al kenyl Q?hﬁﬁfé Tg(%{ar)gli@dg aryl, and a
re

heterocycllc ring; |ndependently
sel ected fromH, al‘(ky’t‘l)(RZéyntRféj e )@t'kenyl,  al kynyl,

aral kyl, aryl, and gt erocyc| |g rwdg; or R12 and R13
may be taken togeth‘%@* \)\zq(’ﬁo%/ ERn)® dgen to which they
are attachedforma5§ d ring which my
optionally contain a roat om wherein the

5- to 7- membered ri ng-NGRY )db(ﬁ())fﬂmly be substituted
with one to three bsii4u i, Al e i ndependently
sel ected from al kjy & 5& bgh@ &Hg )&%ni al kynyl ,

aral kyl, CN, CF3, R @(&@; R, hal o, aryI
and a heter ocyclic rin 28 OO®%7898

PCT/ US2006/ 033890 @%?)o@(- sbNéa) R8 i's sel ected

2l kyl s oyel oarkyl - ar Rbrgr N REEIRVEC Q2R 0 R
al Ky CycCl oal Ky
“artl&ﬂalhii)ﬁeferﬂard)d’lemﬂfaﬂg@uﬁﬁfcﬁRéCR%zhﬂdCR‘nghalgde X3 is N, CH or

G R50; each R50 is independent| ég@el ected fromthe
group consisting of al QX%QR I kyl al kenyl ,

al kynyl, aral kyl, CN_y
(CH2)rC(O)(CH2)SR51 Bﬁéz)mss)
- (CH2) r C( O) O( CH2) N(Pié’J)C(?(bEE’)I) IREGO R51,

CH2) , N(R52) ( R53 O N(R52) (R53
- (SOZNz R5(2) ( R)5(3) ¥ hda Eézimg%ﬁ% %‘Pé?g oz:yc(:l | c) I(I ng)
and additionally -QR?H m??e)"@ Q))\[@t]g{“)(k R50 groups on
adj acent ring atoms fo ma, ered fused

ring whi ch cont ai ns—G(RoMKI)t@(‘@)H@(ﬂ?er)oatorrs RS1 is

selected fromH, al % | kenyl , al kynyl
aryl, and gﬁ%eféf?ﬁ@dcﬁdé rZ?ng; R52 and R53

aral kyl ,

are independently sel ect@UN{RBNERpl kyl , cycl oal kyl ,
al I cenyl, al kynyl,

[0057]

In further preferred embodiment, R® or R is an aryl group, which may be

optionally substituted. Particularly preferred aryl groups include substituted or unsubstituted

phenyl and pyridyl. In additional or alternative embodiments, it is preferred that the

substituents R*! and R** are independently selected from groups which have small steric bulk

and are preferably selected from H and CHs, and more preferably are H.

[0058]

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

the P210BRABLBI theramutein having the formula T
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aral kyl, aryl, and a heterocyclic ring; or R52 and R53

may be taken together with the nitrogen to which.
woOhey/arsmgat t ached fonn a 5- to 7- nmenbered ri RGTAMSRM@E/033890

may optionally contain a further heteroatom wherein

the 5- to 7- menbered ring may optionally be

substituted with gpe_tlorti¥ee substituents that are

i ndependently selecte ){ m al kyl, cycl oal kyl ,

al kenyl , al kynyl, aral ky , GF3, N&2, OR C@R

C(OR halo, aryl, and aiwe ycllc ring, r is Oto
4:- s is 0 to 4; in isOto4; a each Ris

i ndependently selected from al kyr) , cycl oal kyl,
aral kyl, aryl and a heterocycllc ring. [0060] In a
Wherﬁ'@rt her preferred enbodi nent, the present invention

cns RIBYESG0 & RBUARES B % R REAB TSI o s

X! isNeldcted o GF, I\Rﬂiorl&RlRS (11b) wherein: Rl4 is
se| ected from Hy,an 27 WD 2007/037898

X’ ispetpried Snb A 38Bo6T Chy »| s selected fromthe group

[ m H, al kyl, cycloallcyl,
the dSﬁ{tghﬁés rQ&e%t lr)@no?l@f cﬁﬁlgfe%cc:f(n%QR wral kol aryl . and a

each usamdepanldemly setagted fix@n the grpurChnsistits RED; dlbﬁcwcwylsalkenyl

a”y%i araﬂg?vif@é &5 Ny (OGRS e,
GOy, 10 gzﬂade“)wH (@R, O(GIQDMR*ZD@@) R61
q qQgyclic ring;

I
-@éﬁe SR O N HRS S AR St He g i pgoyclic ring,

4848 o S R

e(nﬁBdZéd 66 A OMRIch_containg Gid) 0 M REpoaOmS, CH2) J,
(CH2) i OC(O N(R62) - (CH2);-, and -
’”S%O(GCHZ)l-C(O)N(RGZ) (CH2)-; R62 is selected fromH,

n?&% éRri g{esﬁtl(l'le)? fide ngg ?gg&%?gr?nﬁi Hcalfi lng}’ful(ga??? oa}én%l alkynyl, aralkyl,
ar al leyyl, argira/het@ndyctic neger ocycl | c 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; wherein the 5- to 7-
membered ring may optionally be substituted with one to three substituents that
are independently selected from alkyl, vcycloalkyl, alkenyl, alkynyl, aralkyl, CN,
CF3, NO,, OR®, CO,R?, C(O)R, halo, aryl, and a heterocyclic ring;
pis0to 4, |
q is 0 to 4;
R3 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;
R’ is selected from -Y-R® and -Z-R;
Y is selected from a chemical bond, O, N—RO,
RS is selected from alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic

ring;
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h isOto4; iisOto4;and j is O to 4. [0061] In
preferred enbodi nents of conpounds of the fornula Hb,
wenw/izwIsel ected from hal o, CF3, and OH | n 8CIAIS2006/033890
preferred enbodi nents, R8 is selected fromH and CH3.
7 9 @&3{irdcarbon ehan heding fioadi fﬁ%b&bmﬁ atoorspadnaigiondillyt substituted with
formula IlDb, nfurtp efe

e B T SF bl bl kgt AGmST, aiy, CORR', CORR",
n icularly in preferred
W@%WECFW"P)&@N %@[@cl)%c()}es] In a further
Rgnseﬂmrntesblmmﬁimmml and hdaewrcmslelm ringjwedt i on provi des

each #g% ﬁlgteé)q@em& ﬁﬁﬁrclzgedp ggcR]ka? e T3 % tagg@{ rrut ea{ngéx heterocyclic

M{%EYEIH ring Ais a 5-, 6-, or 7 rrenbered ring or a

- to 12-nenbered fused bi cycllc ring; Xl is selected

@Og?] ExNi @6@%{3@ %Teg;éﬁlpgglpzegeﬁ{fé pﬁn&%&@eﬁ%oﬂ&%ﬁvﬂ%s inhibitors of
the Ptzm‘%%WLWlmamﬂafmaaamag&e%ﬁhmsmoe/ 033890 each R1 '

i s independently selected fromthe group consisting of

H, al kyl, cycloal kyl /aalkenyl, al kynyl, aralkyl, CN,

CF3, N2, OR', - o (cre i S
1£R@§"R13) ’

- (CH2) pC( O) N(R1) (RL3),™" -t p
-(CH2) pN(R11) (O R11, -(
-N(RI 1) SO2R11, - OC(O) N(R12)( , -S2N(R12) (R13),
hal o, aryl, and a heterocycfic ring, an@l flddl tionally
or alternatlvely, two Rl groups on adjacént ri ng atoms
whetetty m a 5- or 6-nmenbered fused ring which contains
fromO to 3 heteroat ons,; S to B, ch.R11 is.
ring Py 88 SorficRts e sed G b iy 2anpired Bsfe Bigprine:
X! ikt M fronR NENKC ,Or@fﬁl kyl, aryl, and a heterocyclic
ring; each F§12 an R1f>i are |ndependently sel ected from
X? istfeleatedyftom dﬂ'dﬂ@aIOk)ﬂ-R ;al kenyl, al kynyl, aral kyl,

and a teroc | or R12 and R13 may be
- the d%ﬁ%icﬁahnestr@fgf PPYG a% %’Z 1?2(?1{218’ogen to which they are ‘
eachH®'tiaalde rfd@ﬁt'l‘? gelérted @onf the I@ﬂtﬁﬁ E@@lstmg E}QH\!\@lﬂ{g)lj cyelyalkyl, alkenyl,
opti ona contain a furfher heteroa he 12)(R”

abkynyh amlky’fe@ﬂe%d NOxn @Ffray(%p%ﬁ%@@z)ggé 1,5(@,,@;),(9@

A o e e PR O SRR A PR AR AR g0

@QOW{RH)@NB -SEQ\T(HMBWMOCEQR an&@@)aﬁrodya]mnng rapil additionally
and a.  h tero%cl icrin %
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, wherein the 5- to 7-
membered ring may optionally be substituted with one to three substituents that
are independently selected from alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CN,
CFs, NOQ; OR’, CO,R’, C(O)RO, halo, aryl, and a heterocyclic ring;
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pi sOto4; gisOto4; R8 is selected fromH and nethyl;
X3 is Nor CH R6l1 is selected fromaryl and a
woebeviesgsl i c ring; Qis selected froma chen eai/userwd 033890
or a group having the formula -0-, -(CH2)Z-,
AR QO (CH2); , -(CH2)Z-N(R62)-(CH2) 1-,
th(O) N(R62)-(CH2); -(CH2),C(OO0O(CH2)i -,
(@42%2 NCR62) C(O) - (CH2) -, - (CH2), O(O) N(62) - (CH2)r -,
R® 1s%@féc eE%o ?fo cg)g%l 0296 gé]@t@d 68 H Salis! @ﬁkﬁlﬂ{yﬁ r{@Bnyl,

aheterocc I C rlng each 'S
ailkyu’igb @Qiﬁﬁt@(@)R&I ek gidaryt, ami biheurqoychc Y& oal kyI

yl %yl and a heterocyclic ring; hisOto4,
X’ igh 2@58&%@ j is Oto 4. [0064] In a further
hCe{sahdee @éi’fﬂ QEIRBRE frohi® Qﬁhswtiﬁg&iftaﬂ R)éll Slkenyl,
e Y e P ORCRCAGF 13181 t hey 191 oo

diguyhgralltd, €Ny 6F, A0z, ORSG -(WHACE0) 633 (CHz)rc<0)N(R52)<R53)

RISl e O, B e s

@C(QW(PZZ)(M}J eS@g\I(fRf%)gd53p MG hdyL; and -geter@égzcm@nﬁglaaa héditlonally

fromN, NR & RL i S seIectedfromN N- R
oa:ahzq_matm@/ @Ut?’tRedgTOIuPﬁ@% adiaesrbERRROBSEPHNA L apSabered fused

I&%%ﬁch&ﬁﬁgn&%{éﬁ% el Etg Iy sel ected fromthe

oup consi s > cycl oal kyl, al kenyl,
al RYriy beleaedfryi H, A0, @fémammke@m alkynyl, aralkyl, aryl, and a
(g& &%CJ)&CW gR11, -(CH2)pC(O N(R12) (R1),
) gR11, -(CH2) ) N(RL1) (O R11,

B A A e s i oA e

and addkyl) wlalahg}r a h@ter@qyclecr Ying;iov &’ yandtRMo nRY @@éﬁﬁlstoéﬁh“f with

adj a n orm r

ri Jng Q‘&ﬁ‘] 11gﬁg%rg ﬁﬁg they 3 %tatcge@{oﬁetaergf g:g? oﬁgm“b&%ﬁ&ngéw hich may
each JBlidudisy doﬁdﬁi’@ fgek hitefrtods tvﬂiéreflﬁ éie Hto &l Kigbered ring may
cycl oal kyl , al kenyl, al kynyl, aralk aryl

het erapgigealiycbersuhgituteg aitren ﬂaem@%wémg Hipl wﬁag?ne}lwtly
sel eclrdioh M HiyPLYdbany 8kaah KitynyRlkBON! €N, CFs, NO,, OR®,

COZRO, C(O)Ro, halo, aryl, and a heterocyclic ring;
ris0to 4;
sis 0 to 4;
mis 0 to 4, and 7
each R? is independently selected from H, alkyl, cyéloalkyl, aralkyl, aryl and a heterocyclic
ring.
[0060] In a further preferred embodiment, the present invention provides inhibitors of

the P210BCR-ABL B e ramutein having the formula IT,

R
AN
m (R®),
N NH .
J LG
. X{

RB
(M)
wherein:

R'*is selected from H and F;
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al kynyl, aral kyl, aryl, and a heterocyclic ring; or
R12 and R13 nay be taken together with the nitrogen
woaoodsTdest hey are attached forma 5- to 7- neROEUSL006/033890
ring which may optionally contain a further
R® iskeleeed fbmnthe ghoampeonsistig d-is tedected fenihh rikylrdyntpatigy alkenyl,

onal |y ybs ute one to thre

Eﬁaﬁ [ngglﬁ tarat“%)h ﬂ égﬁtg??tcy‘i)wsré‘}gect ed from
X3 oal kyl, al kenyl, al kynyl, aral kyl, CN,
wégkmﬁﬁﬁgM@gR CO2R, C(O R, hal o, aryl, andya

each lﬁé(f snodspeidently vaig(:te(bfrpm tbe goup consgstglgtoé 41kyl,@a(g]|q>allqy1, glkenyl,

ndep%%ﬂcygtw éﬁd@%@?g ?Tylal tergﬁ@ﬁggm el ect ed

R® 1£§&é8tédmﬁa%nda}$8tet§cy&h@ﬁn§H Ql Is sel ected froma
chem cal bond or a group having the fornula -0-

Q is sagped fromyetchemical igyndgs 2, growy iyvang the fpgmian)Q-, -(CHa)r,

Hﬁ%&%/ g@ggg(ﬂzg%@ﬁ / %BHV& ect@{@%7@§rf?fﬁal 0,

(CHai ck@m@nz), N(BFL)R(R EYFO) LE Hp}-NGCHNABC GRTR. ) A G 5 Bind —
selected fromH, alkyl, aryl, aral kyl and

O(Cﬁbhéﬁgvﬂeydkﬁﬂﬂﬁwmg, and klsCIo4 [0065] In a further

62 nventlon provi des
R lpgﬁ?&glc{%@gﬁ? t’h % Broﬁ T t heramut ei n
cach B34 mgepdneexftkymwoadmm B3 alky® cyblﬁalkyl( Ra)kyl X8y and b htetocyclic
71 & N(R)2 wherein: ring Ais a5-, 6-, or 7-
Wember ed ring or a 7- to 12-nmenbered f used bicyclic
,vﬂsdﬂorrg X1 is selected fromN, NNRor GRl, X2 is
sel ect ed fromN NRor CGR; the dotted |lines
llsOﬁeﬁr@Ebnt optional double bonds; each Rl is
0 %ependently selected fromthe group consisting of H,
Jis é cycl oal kyl, al kenyl, al kynyl, aral kyl, CN,

C(préﬁl:éd emb&hﬂa)eﬁ@(c@)c() Nr@RDF the formula I, R® is selected

N(R12
fromrlaalq RO, ot EE‘“—‘IZ’TF'«KE{‘Zﬂ zglﬂpp@n@sgs%wmﬂg%éﬁ@nl%d CHs.
| n
ef ocy?ﬁ %&%%?Odl gﬁ&]&g% gﬁ%ggrfdl’s O?E}lg&oa t%rI Ir?a% {\%eNl yI,Il further
prefetmd eRbogimamzs Q(m selcijted erite H(CHg):- N(R?le‘r((ﬂﬁf)m andSpagticularly in

6- ered fu whi ch contains fromO to 3
prefqﬁr@g?g@aé%fs ﬁalé &T@%

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

the P210BCRABLT315L i oo utein having the formula T,

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;
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each R11 is independently selected fromH, alkyl,

cycl oal kyl, al kenyl, al kynyl, aralkyl, aryl, and a
wboeb@rersggl i ¢ ring; each R12 and R13 are i ndepeadaistdog/033890
sel ected fromH, alkyl, cycloal kyl, alkenyl, alkynyl,

cach &' a$ odependently, semntkdefrdm ther grow:bonslstmg of Hozﬂkﬂl Qy@i%tlkﬂl&lkenyl

evherdonaas S0l b, oA | @%‘iﬂ@ RS,
QRGOS TCﬁ»fN(R”’W(OFﬁ“ eICRLPNIR IR PEI-N(RMFSO,R ",

,JTe onaII bé subst’it ut ed
@C(@)I@@é YR, h$@é\T(Bu3r)@1 93 helm gyt land a haﬁe@ciymre@wa dadhadditionally

el ected.from.al Ioalk al k Y
oL o B BB S T B 5 e s
ﬁng%lﬁcltﬂ%rﬁélﬁQﬂﬁn'(Pto@ Meroﬂ’tom% O0to 4, gisQo4 31 WO
07/ 037898 PCT/ US2006/ 033890° each R is i ndependent | y

nis@w@cted fromH, alkyl, cycloalkyl, aral kyI aryl and
a heteipc cI| € ;
SR Sbanagh g KBl A1 O APy st
a grfaﬁﬂ Ji}ﬁi\/dmerb&behf;@ihgyl a -0-, -CH2-, -NH-
it Ciy %Ima Ci ] 1 1

achy fppd Reé’é‘hlnmni‘i%nt eseée@teécfrw Pl yclgplieyh alkesyl,
N( R7 Ck )
Rry LGy 21 B o 1\%’0"% ng gg%{a i RO hay 88 ke
pr ef aogeticbrevithotle nitroen tmwhmhelseeyrure autachcd foom ap¥-do i7elgwmbered

inhibitors of the 10BCR: ABL- T3 t her amut ei. n
havi A HEck Hlfaﬁﬁp’goqaﬁy cpiiain 2 ll?ée%tgpe ere,t_-aﬁm 5= to 7-

sel ech&fh ér&?ﬁh;%ﬂn@? @pﬁ_‘@naﬂﬁ%e'sﬁb s‘ifﬁ!lt@& {N@tﬁ ofné théeadﬂlﬁst@h@lts that

each R/0 is s rom hal o,

cycl iae mﬂﬁmdenmelec}edlﬁ‘oraﬁﬂwmzcloaléale alkeyl N(Usynyl aralkyl, CN,

ot orto Mo ORCRRE OB Mo, Mt B8 ris ings

PG idipe 96/ 033890 [0067] Exenpl ary conpounds of the
formula I'l, Ila, Ilv, lie, 11d, He or IIf includes the
f ol i structures: Br -

R3 is selected from H and methyl;

X3 is N or CH;

R is selected from aryl and a heterocyclic ring;

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

~(CHz).C(O)(CHy)y-, -(CH2)-NR*)-(CH2)-, (CH2).C(0)-NR"*)-(CHz);-,

-(CH2)C(O)O(CHy)-, (CH)NR)C(0)-(CHa),-, -(CH2),0C(O)N(R™)-(CHz)-, and

-0~(CHy);-C(O)NR*)-(CHp);-;

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

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

his Oto 4,

i180to 4; and

jisOto 4.

[0064] In a further preferred embodiment, the present invention provides inhibitors of

the P210PRABL B theramutein having the formula Tl
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FN/ ' FINN N ~NN\NON.NNNHNH NHO™H
OOBr Br . FNFG1, N400HH ~ NNNC NNN
wonRN7OB798 N NV 0") H 0") HOH OO H OH Br Br  beOIr/@s2086/033890
FOIN/ /. F.~N~NA:;:,, .N~\10d H NHH

Cl HOHBr ~ N\ | NNN, NNM IN NHOHC HOH
HBr Br. Br N NNrNN\ L T~y NN i NHC NNOH

H OHOHBr OHOH [,NH I " N ,NIND N N V| N

I N, N NN~ )\ C . H 33 WO

2007/ 037898 Pcmnu%&/osss% é 1@—@“’»

) Q

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, atkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CFs, NO,, OR", (CH,),C(O)(CH,),R", -(CH,),C(ONR'*)(R"),
-(CH,),C(0)O(CHy), R, (CHp),NRMC(O)RY, (CH,),NR*)R), -NR")SOR",
“OC(ONRP(R"), -S0;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, aralkyi.
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, wherein the 5- to 7-
membered ring may optionally be substituted with one to three substituents that
are independently selected from alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CN,
CF;, NO;, OR®, CO,R’, C(O)RO, halo, aryl, and a heterocyclic ring;
pis 0to4;
q1is 0 to 4;
each R’ is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic
ring;
R? is selected from H and CHz;
X? is N or CH;
Q! is selected from a chemical bond or a group having the formula -O-, ~CH,-, -NH-,
-C(0)-NH-, -C(0)0O-, -NH-C(0)-, -OC(O)NH-, and -O-C(O)NH-;
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-- NFFIN N NNN-NN". NOHN\ OCH HOC Br \

Cl Br FBr XLN9 OCH3 NNNN-C CH3 CH3 F F N ~N
wWOI2M07H37TI8\ N-N CH3 O H N "N NN. N~ \ ON N RCpdskoobios3s9o

OH NNNF~IT /1 NANNNI~/I CH3 N--N.N~\ OH
each R"HisIsEleble@ fOm Mald) allyl/ CNNNIR B, Neyiitic-aning, NO) OR ™, and OB,

eachi§y ORI Qe e, B Ay g anghs BEfgReod i Rk e oy
kis 0@, F

[0065] In a further preferred embodiment, the present invention provides inhibitors of

the P210BRABL B ik e ramutein having the formula ITe

N\N/L
W aseBel
Q‘l N(R71)2

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;

wherein:

each R! is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CFs, NO, OR', -(CHy),C(O)(CHa)R", -(CHz),C(ONRHR™),
(CH,),C(O)O(CH,),R", -(CH),NR')C(O)R", -(CH),NRF)(R"), NR')SOR", .
-OC(ONR?)(RY), -SO,NR )R "), halo, aryl, and a heterocyclic ring, and additionally
or alternatively, two R! groups on adjacent ring atoms fofm a 5- or 6-membered fused
ring which contains from O 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, wherein the 5- to 7-
membered ring may optionally be substituted with one to three substituents that
are independently selected from alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CN,
CF3, NO,, OR?, CO,R’, C(O)R?, halo, aryl, and a heterocyclic ring;
pis0to4; ’
qisOto4;
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NO -1 OHN~N6NHOHNNNHO ON-pi 34 WO

2007/ 037898 PCT/ US2006/033890 0 d O N d OFNFN
wO0d7H037998 N NH OH NN " " NH OFX NH O ) QJ RCTNS2008033890

INN FNr FNNF~NI\TrNNNNNMNNN-N O- QO H™
each R HEIndef@rdéntly seldctdd fForh N, Blkyt, ehelbalilyiNamBikyd, argl-and athefetocyclic
. - . NAO HF~-NF NNNI T p-I-1 NrN NHN- ecl
mgoH ,iN,/ QO OH F., NNNNNAINOI \ FN>oH I / } F

Rsiscgefg?tealﬁldrﬁHjangdeo NF Ll FO Br FO--N=NN HN

I TFFENF HO/’/r -PI HO@ O0~Cl FFO

X3 is N or CH;

Q' is selected from a chemical bond or a group having the formula -O-, -CH,-, -NH-,
-C(0)-NH-, -C(0)0-, -NH-C(O)-, -OC(O)NH-, and -O-C(O)NH-;

each R is selected from halo, alkyl, CN, N(R""),, cyclic-amino, NO,, OR" and CFs; and
each R7! is selected from H and alkyl.

[0066] In a further preferred embodiment, the present invention provides inhibitors of

the P210BRABL B oramutein having the formula Il

- H RE .
‘ AN
= = =
R V lij

O

wherein

R" is selected from H and F;

R is selected from H and CH;;

each R7 is selected from halo, alkyl, CN, N(R"}),, cyclic-amino, NO,, OR"", and CF;,
each R7! is selected from H, alkyl, aryl, aralkyl and a heterocyclic ring; and

kisOto 4.
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NN NNF~-NF\\ N\J'H/ Br \ NHOBr ~ HOCS

/| CAd OF FFFFFNN G NC N HF NHN HO

WO 2N)7N3H@3C cacacs acs3-, 0- - Br OpCI/us2046MhB3890
N 1

=
Ho /

H
FN Ho H- NN/7NI- | O Nv E: \CTNQ]
@Ogﬂ 0 Bretiplity oo G IR HHERT: T RN cyo Al OF 0 fiappdes the
N H
i N

follon%tﬁRtu’fbso" Cl Br FGN NNNFHNN FH \ NH
HO - BrCl Q) NrN HO C Cl (NC HO CH3 CH3\ c
\/\ N 2
N N j‘\/;\ N d N PSSy
N S N i N o H
H
o_J o._J
B Br
;
Fel
oo oe O
N N
jl\/\//J\ N I\/)\ MNa ]'/\N N/)\N’N\ cl
NN cl N" NN o) H OH
oS H OH o H OH
Br Br
Fe .
N \N
I\/J\ N O j\l/;l\ N
[ONTONTNTS cl (ONTNTNTS cl
Br Br
FI&N /'j\ Fxl/\rj\,\ /']\
N N//I\N’NQ/’[\ Cl (\N*N’ N "
HN H OH U H OH
Br
Q Ny S \ \\ /l
‘ = N I/ = Na N/ N/N\ \N
NN NS cl NTON N
H OH OH
8r 5
Br\ﬁN Br | N r\CN /J
l . - ,N e~ ,N\ N
N*N’N\ cl NTON S N" N N
H OH OH
OH Br OH '
T e 1 ye
)\ N o N\N//kN,N\ ‘ Ny
OH H OH

33



Cl OH ONF NyN Br\
N o Br ar cl
N GFChNES2d06/033890

NHOC OH

OH NHSCI F INN\ \ OH O
wO02007/00r4980 NH O-NH Br NH
oVIJ NCl OHOH Br Br F~
N NH Nof N O N ci z I

c
| N NI \ Cl ﬁfﬁwr\w HO N
(\N (\N N//kN/N\ N N//kN/N\
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[0068] In a further preferred embodiment, the present invention provides inhibitors of

the P210BCRABL B i eramutein having the formula ITT
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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-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, CFs, NO,, OR", (CH,),C(O)(CHp),R", (CH,),C(OINRH)(R™),
-(CH,),C(0)O(CH2)RY, -(CHz),N(R")C(O)R", (CH),NRH(R"), -NR™SOR",
-OC(ONRHR), -SONRP)(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;

nis 0106,

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

sach R'? and R*® are independently selected from H, alkyl, cycloalkyl, alkenyl,
alkyny), 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; wherein the 5- to 7-
membered ring may optionally be substituted with one to three substituents that
are independently selected from alkyl, cycloalkyl. alkenyl, alkynyl, aralkyl, CN,
CF3, NO,, OR®, CO,R®, C(O)R’, halo, aryl, and a heterocyclic ring;

pis0to4;

qis Oto 4;

R is selected from -Y-R'S;

V" 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")z, CN, CF, N(R"), NOy, and OR’;

R'8 is selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
CF3, aryl, and a heterocyclic ring; and
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[0069] In a further preferred embodiment, the present invention provides inhibitors of

the P210BCRABLT3 Ly, o amutein having the formula III,

A X
R J\
. X2 l'\lH X
HN

| (RE%),
oz

(I1L,)

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, NOz, OR", -(CHz),C(C)(CH;),R", -(CH,),C(ONR*)R ™),
~(CH,),C(0)O(CH), R ,-(CH,),N(R'HC(O)R", (CHz),N(RP)R"), -NR')SO,R,
-OC(O)NR)(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, cycloalky], alkenyl, alkynyl, araikyl,
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 RP 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, wherein the 5- to 7-
membered ring may optionally be substituted with one to three substituents that
are independently selected from alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CN,
CF;, NO,, ORO, COZRO, C(O)RO, halo, aryl, and a heterocyclic ring;;
pisOto4;
qis 0to 4,
X3 isN, CH or C~-R50;
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wO 2008/0B7898 \ N H OH OH 73 WD 2007/ 037898 PCT/US2006/033890
PCT/ US2006/033890 F / MNM-NH\>N-"NN &NN OH OH N H
each RYNislihdependentlly seledted-fiom thietSup cbitsisting d¥alkyl, Nytloh@¥, Gfdenyl,

'ﬁik&'gﬁ,\{'rgﬁ'w, o, cﬁ}' NO,. OR®. Qcﬁz)')'ct(é)fcﬁ';')s%', -C(](_3|H2)[>ICE|O)§(£52)(R53),
-(CH,),C(O)O(CH,),R*' ,-(CH,),N(R*)C(O)R’", (CH),NR*)(R?), NR*)SOR®,
-OC(O)N(R*)(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 Rszv 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, wherein the 5- to 7- membered ring may
optionally be substituted with one to three substituents that are independently
selected from alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CN, CF3, NO,, OR’,
COzRO, C(O)RO, halo, aryl, and a heterocyclic ring;

ris 0to 4;-

‘51s 0 l"O 4
mis 0to 4; and
each Rb is indepéndently selected from H, alkyl, ¢ ycioalkyl, aralkyl, aryl and a heterocyclic

‘ring.

[0070] In a further preferred embodiment, the present invention provides inhibitors of

the P210PRABLT5 ik eramutein having the formula IIT,
N
\\(KN‘ i
(R1)n A X:1 H xa\ ‘ R61
\/ Q/

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;

wherein; .

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'H)R ),
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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, wherein the 5- to 7-
membered ring may optionally be substituted with cne to three substituents that
are independently selected from alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CN,
CFs, NO,, OR’, CO,R’, C(O)R, halo, alyl and a heterocyclic ring;
pis0to4;
qis0to4,
X? is N or CH;
R% s selected from aryl and a heterocyclic ting;
Q is selected from a chemical bond or a group having the formula -O-, '(CHZ)""
(CHy):C(O)(CHy)ym, -(CH2)-NR)-(CHy)y-, -(CH2)/C(O)-NR™)-(CHy)-,
-(CH2),C(0)O(CHz)-, (CH)NR?)C(0)-(CHy)-, (CH2)OC(O)NR?)-(CHa)-, and
-0-(CHy)-C(O)NR*H)-(CHz)-;
R% is selected from H, alkyl, aryl, and a heterocyclic ring;
each R is indepéndenﬂy selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic
ring;
his 0to 4,
iis0to 4; and
jis0to 4.

[0071] Tn a further preferred embodiment, the present invention provides inhibitors of

the P210BCR-ABL T theramutein having the formula ITI,
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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)N(R?)(R"),
-(CH,),C(0)O(CHz),R", -(CH,),N(R")C(O)R", -(CH,),NR?)R™), -N(R')SO,R !,
-OC(ONR)R"), -SONR)(R'®), balo, 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
ﬁng which may optionally contain a further heteroatom, wherein the 5- to 7-
membered ring may optionally be substituted with one to three substituents tha“r
are independently selected from alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CN,
CF3, NO,, OR’, CO,R%, C(O)R", halo, aryl, and 2 heterocyclic ring;
pis0to 4,
q is 0 to 4;
X isNor CH;
each R’ is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic
ring;
Q' is selected from a chemical bond or a group having the formula -O-, -CH;-, -NH-,
-C(0)-NH-, -C(0)0-, -NH-C(0)-, -OC(O)NH-, and -O-C(O)NH-;
each R’ is selected from halo, alkyl, CN, N(R""),, cyclic-amino, NO,, OR”', and CF;,

each R"! is selected from H, alkyl, aryl, aralkyl and a heterocyclic ring; and
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6678 NN arfubther preferred embodiment, the present invention provides inhibitors of

the P210BRABLT3 i o ramutein having the formula ITI,

N seeNel
N(R™),

ring A is a 5-, 6-, or 7- membered ring or a 7- to 12-membered fused bicyclic rig;
X! is selected from N, N-R® or C-RY;
X2 is selected from N, N-R% or C-R! ;

the dotted lines represent optional double bonds;

wherein;

each Rl is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CFs, NO,, OR", -(CH,),C(O)(CH,),R", -(CH,),C(O)NR})(R"),
~(CH,),C(0)O(CH,),R ", -(CHR),NRYC(O)R", <(CH,),NR 2R ), -NR)SO,R!,
-OC(ONR )R}, -SO,NRA(R'?), halo, aryl, and a heterocycliz ring, and additicnally
or alternatively, two R! groups on adjacent ring atorns form a 5- or 6-membered fused
ring which cohtains from O to 3 heteroatoms;
nis0to 6,
each R is independently selected from H, alkyl, cycloalkyl alkenyl, a]kynyl 4ra1ky1
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, wherein the 5- to 7-
membered ring may optionally be substituted with one to three substituents that
are independently selected from alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CN,
CF;, NO,, OR’, CO,R’, C(O)R”, halo, aryl, and a heterocyclic ring;
pis0to4;
qis 0 to 4,
each R® is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic
ring;
R® is selected from H and CH;;
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-C(O)-NH-, Fcf0)B-F-NH-C(0)-, -OC(O)NH-, and -O-C(O)NH-;

each R™ is selected from halo, alkyl, CN, N(R""),, cyclic-amino, NO,, OR"!, and CF3; and
each R"! is selected from H and alkyl.

[0073]  In a further preferred embodiment, the present invention provides inhibitors of

the P210BRABL T3l theramutein having the formula 11,

O‘ B
H
R X
] H

wherein

R is selected from H and F; 4
each R”’ is selected from halo, alkyl, CN, N(R.ﬂ)z, cyclic-amino, NO, ()RTi, and CFs, -

each R”! is selested from H, alkyl, aryl, aralkyl and a heterocyclic ring; and

kisOto 4.

[0074] Exemplary compounds of the formula III, IIL,, III,, I, I, or 1L includes
the following structures:
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~ ,,~NUN=- A
HN,'/ NI( HH NMNMNI
WO 20070398 HNr H i

Y NF NYMN I\
HNN, Y N NYN-N I
IINN/ FH\ F FF HFFHNI—V\ [0068]

it NNN//~NN'"'~FHFF HFF

{ HFF NNF

~ N RETMUS2006/033890
In a further

preferred enbodi nent, the present ventlon provi des
Ni nhpbitors of the P21OBCR L \ 1 bher amut ei n
F{\}TH\NH Sthe formula |11
N—NPCT/ 006/ 033890 A (R) " Xr *N (ren)
(_) wher ei ng Ais a 5-, 6- or 7 rre red ri
o 7- to ed’il d bicyctic ring:
fromN N =/ X2 is selected from
C R1; | ines represent optional
bonds; e X
F N ,,—\
- e/ Y 0
F{\ l\i\ 0O N--~N ‘N‘ \
=N N 7N\ N-—
H N
: ("N) N / <:—> N\
(e] = N H
N AN OH
cl N "
F_{\ r\i\ o)
N, H =N N
W, DS
— N
OJ = - H — —:/
N- N/ cl
H N—N
Cl N H
f‘\\,«- N O
N
N H 7 N\
/4 t\\>——N 0 (__) N N
F = \N (e} . /N A v,>
N IR\ H — \———N
(j N =N NoF
- O-Ch .
N N
—N H
- 4 '\{ —-—r\iH 0 F’</\ NP
=N N RO
H
N 7N (_) N
Vs Ve S O
N ==
VAN N H N
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each R1 is independently selected fromthe group

wo 200087898 i ng of H, al kyl, cycl oal kyl, al kenyl pcTakkywsyizsoo
aral kyl, CN, CF3, N2, CRll (CH2) pC(O)(CHZ)gRll,

-(CH2) pC(O N(R12) (R13), - QO CH2) gR11,
-(CH2) PN(R11) C(O) R11, (CH2 )(813) -N(Rl
)S R11, -0OC(O N R12)(R1 ), 12)(R13) hal o,
/ \a and a hetengcyclic r , Ry onal I y or
t‘@ atively,

A0 NR1L gro ps on adJ
"t orn ered fiSed ring wh |n§
<J fromO\tao/3 eroatons; ni sOt o6, each*Rl

o} i ndependeng |l ected from'L-1, alkyl, ®ycl oaI kyl ,
al kenyl , afkynyh, aralkyl, ary|, apd a heterocyclic
ring; each R12 and R 13 are_ ipdependernily sel ected
fromH, alkyl, cycloalkyl, Al I, w—&al kynyl , aral kyl,

Ren,” together with the ni€rogen to
=Nt t Hc forma 5- to 7- nerfered ring
(‘) optlom,éIT\ cont alrha further heteroatom
5- to rty may optional ly be substituted
wi th one ﬂwe bstituents that are independently
seI ected from al kyl, cycl oal kyI @l kgnyl , al kynyl,

{Naryﬂ and a heterocycllc ri ey, or 2 @n
F

kylg CN, CF3, NO&2, OR \>O(@) o hal o, aryl,
)a—ﬁ\et ocyclic NRg; pi s N Qi R10 is

ct edt -Y - Y is ected f riot a chenmigaNH

(b d, 0, N& Nand g hydrocarHon Jchai n h3 mil i
4 / car bon , optional % substitute on

r nore of hally; yl, cycloal kyl, al kenyl, alkynyl,
aral kyl, CO2R, C(O C(O) N(R) 2, CN CF3, N(R) 2, N2,
and OR R18 is selected fromthe ,gNoup,Hcogsi sting of

H | Fcygloal kyl , _al kenyl, a%d: al kyl , F@
Ké’n‘&l\ a /het er ocy/%Tl ring; B0 \)@b 7/ 0 8
o Ris |KH endent Iy s Iecai‘P
ycl oal kyl, ara j aryl a a_J >
het ef ocyclic ' 069] In a furt her pr ef &k

odi nent, the 55%54\ i nvention provides i nh| bitors
of the P210BCR- ABL- T815 t her am:‘{i héw pg the

formula Illa 1 (R-)~ AXXr NHe

I11a) @
menbely rlng
b| cycl [ c)rl ng;
- R1: b

N
H

wherein : plngAls a 5--,
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(

NR13 ar“ ependent | y sel ect d f omH, af ky

X2 is selected fromN NRor CRl; the dotted |ines

represent optional double bonds: = each Rl is
wondepardent |y sel ected fromthe group consi st pagustookin33sgoo
al kyl, cycl oal kyI , al kenyl , alkynyl, aral kyl, CN,
CFS Nlm oR", - c(O ,
),Q §BJ@\ o

two RL grof cent ring atons forma &-
6-menbered feased ring which contains fromO to 3
teroatons; nisQ o6, each Rl1l n‘dependently
ﬁ g'?edof romH, alkyl, cycl o“arr/& k yl, al kynyl,
ch R12 and

\~_ )
I

cycloalm 1, a kenyl Ikynylo raIkyI
het er ocy 2 and R13 maybe tak§
t oget her wi ﬁ'h n| gen to which they are @ ttached

forma 5- togf- nmenbered ring whi ﬁh nmgy optionally
cont ai [ a further heteroatom Nthepgb- to 7-

%N(MZ)(RB) .

OQCcH),,R11, - (CH2 (Rll)G’(O i,

N --(CI [ (R12) (R13), -N(R-' gkIRll, N

ON - SO2N( R12 hal o, Vo I

nxe:ge?ro((: ,bg_{ﬁg Saddlzlon)auya gr al tte>
Y

aryl, and a het er oc rhIC rlmtg

’@ [{]edd‘lng may optionally be l&stlt d with one

Nt r\eeésubst ituents that &e‘ ndepert sel ect ed

rom al*k cycl oal kyl, al ken aI kynyl , N ar al kyl CN,Q__\
QO2R, )R hal 87 aryl, “and ay,_¢/ 7" N

heterocyc T ' 0O to 4;, qgi sO: 04; XB N, =

CH or C R50; H8 h=\D n / 037898 PCT/ US2006/ 033890 ach

R50 is i ndepenently sel ected fromthe group
congi stg ng of al kyl, cycl oal kyI N<eny1 al kynyl

) , CF3, N2, OR51, - } 0 R51,—
éggﬂ@é@ N( R52) ( R53) , A ) H2) @_OH
( %)rNCHZ)SRM —

(Gre) , NJRBY) (O RS, 2
\ hRs) S02R5{, OC(O) ,
Q. ryI and a heterocyclhl g,

and addi tiondl | StY er nat i vel y, two R50 groups on
adj acent ring atoms forma 5- or 6-nenbered fused

ri ngawhigh contains fromoO to 3 heLeroatorrs R51 is
sagiy m H, al ky], cycI oal k ,
|, @tHerocycl i [ ngN‘%Z

|ndepen e >ect ed fronKFl al kyl
i}ggnyl al yl,—ar al kyl, nd a he
ring; or R52 a -@. may be taken t oget her VVI
nitrogen to which they are attached forma 5- to
menbered ring which nay optionally contain a further

heteroatom wherein the 5- to 7- nenbered ring may
ggz: | ¥* be substituted with one to three

dependent L‘ect@d from

s Othat ar =iy
af kenyt', al kyh y a1N ,
C(O) hal o, aryk—nand aHhe iy(cl;
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risOto4; s is Oto 4, inis Oto 4; and each R~ is
i ndependently selected fromH, alkyl, cycloal kyl,
waneal7iptgosaryl and a heterocyclic ring. [0070PCTuS2006/033890
further preferred enbodi nent, the present invention
r $de§ inhibitors of the P210BCR- ABL_T3151

e| having the fornmula_"
)n q "X R61 Hﬂgfifln -t .JE%_xE
ered wi ny or B 0 12-ne
Fing; X1 s ted f¥om N,

sel ected from Ror GRL; t
represent optionak.doubl e bonds; each Rl is N
|ndependently selFetted fromthe group consi st ng=of H,

al cycl oal kyl, al kenyl, Iky Y aﬂalkyl CN,
Nt g - (OH2) pQ( O) ( CH2fgRIL
pC( R12) (RIB) \ 82 WO 7?‘037 8o
US2006/ 90 -Y-CH) pC(O) )gth &

) pPN( RL @) - (CH2) PN (R13)

-N(R1) SC2R11, )N(RI 2) (R13), - SO2N( R12) (

hal o, aryl, and'aMwterocyclic ring, and addi

or alternatively, two Rl group%_%g: djabent ring atons
g

forma 5- or 6-nenbered fused

! ich Qont ai ns
Jrnn Q?ShMeHmHmB ais O é edtM\R11 is 7
in§; endgp y selectzdﬂfron1 <FI cycl@alXxyl ,

_ Hal aryb j

enyl , I, a and a he cy
g; each 2~and "‘Nare i ndependent |y sel egt
al kyl, ¢ al | al kenyl, al kynyl, araIle,

aryl, and a heter ¢lic ring;, or R 12 and R13 may
taken together wi the nitrogen to mhlch they are
attached forma 5- to 7- menberec ’_"f\% |ch may
_Qg{i contain a further héte on} m@ereln thm_ﬂ\
7- \ne ered ripgnmay opti ally beﬂs titut q

)wmh one wo ree swbstyt uent s<th are i de enden y7
{selected fr | kyl , Yeycl oal kyl —4l kenyl ,

ardl kyl . O R O2R, C(OR hanN-a{/yI
and a heterocyqj' ng;, pis 0to 4 glsOto4
N or CH;

w—N

cl . F

Iz

92



R61 is selected fromaryl and a heterocyclic ring; Q
is selected froma chem cal bond or a group having the
woaomszsIs0-, -(C H 2)i -, (CHz) 1 C(O (CH2} ~ , PET/@IS2006/033890
-N(R62) - (CH2) i -, -(CHZ)ZC(O)-N(R6)-(GH2);-,
-(CHzZC(O QO CH2)>-, -(CH2)z Oo (CH2) J-, N
- ( )ZOC(O)N(R62) ((H2)i F= ad WX (CR)t Y
/N>Q( 2) - ( : 2 s Bcted f kv,
— yclic rgl—g each R i endent |y
, kyl, cy al kyl, araly yryl and
0C c{ring; hisQo4; iisOto4;ana i sOt o4
R @ er preferred enbodinent, the present
i nvention prov¥des inhibitors of the
P210BCR- ABL- T315%" t her anut ei n g t(pe for rrul@ | R
83 W0, 2007/ 037898 PCT/ US20 %9 (R1
/P\>_A,\§“Q(1HX3\III(R'O) “\NhelHel/: ring 'sa
F\Bs¢ 6%Hor 7- neffber@d rlng( a 7- te _12-mentered
nfused 'bi ¢ { X1 |s<§£}ectedfr R or
TRl XMNis/sele¢ted\from N, NR or G RL At otted

pt i onal doubl e bonds; each Rl is
g ted fromthe group consisting of H,

o— i nes represen
i ndependent |y SE

al kyl, cycl oal kyl, “ al kenyl, al kypyl ,u aral kyl, CN,
CF3 NOZ\ OR11, (CH2)pC(O)( 9 ~1N O
1@@&&( N(R12) ( - (CH2) pSed) O §FA) aR1 1,

) ) N C(O) -(CH2) P 2) (R13)7 Ny

R 1) SO2 N(R12) (R1)/ -SO2N (

aryl, eterocycli @Ting, and add al |y
or alternatlve{ﬁy, wo Rl groups on adjacent ring atons
forma 5- or 6-nenb d fused ring which contains

fromO to 3 heteroaténs; ni sOto6, each Rl1 is

i ndependently selected fromH, alkyl, cycloal kyl,
al yl ,nal kynyJ, aral gyl, aryl, nd atheter ocycl ic y
Fr(/n@)—e&ch A2 and Nare ind fa‘bﬁ—ﬂy ect ed fyU‘M\
Nkyl N’c cl oal kyll, afkenyl, yl ,Na alkyl,  /
&ahe erocy®Tc ring; N 2 an -
ta en toge‘f Wi the nitrogen Yo which™
"attached form ay 7- menber &~ ring which

optionally cont&in urther het eroat om wherei‘h t
5- to 7- )T

F 7 N\>-,\(H o iy
on F'Ng"“‘ A ~\ (J
N OB N
F/‘:‘Q“?"N\ﬂ o <:§/ gj = " d
() N/"\ O ¢ or
o i N { -
N H FAQ‘?/N\E‘ ( ( )
asw, RS
H
AT e
) N H =
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menbered ring may optionally be substituted with one
to three substituents that are independently sel ected
\VOanwahmgl, cycl oal kyl, al kenyl, al kynyl, arabPkylus200h033890
NOZH(R CO2R, (O R halo, aryl, and a
prgllc ring; pis O0to 4, gisGo4; X3 is Nor
CH sch R_ys i ndependent |y selected fromH, alkyl,
dﬁ??oalkyﬁ, al kyl, aryl and a en ¥t|lc ring, QL
i§_gelected(?r m a chem cal bond gr@ havi ng the

formula -0-, CXC» - ,
, N;}A OC(’\E%RH)Zeacm’R i s

-NH C(O) -

sel ected froﬁ?ﬁ ; alhyl cycFKc- gno, |
NO2, OR71, and CF3,A-each R71 is selected froHN-r%: >—©
al k aB aralkyl and a heterocyclic ring; 84

3789

8 PCT/ US2006/ 033890 Ot 94 [0072] In a

fur erred enbodi ment, tHhe or nventi on
LgyldesHln itors of the P21 '%BLNféi
ramutei W having the fornula {11

0 H 70/
(R1)n A ( wher ei ring A‘Lj§§ 5- 6-
or 7- nmmmeﬁ%i§!;;37-tolanmmedf @» S
blcycllc ring; XI\js Selected fromN, NR o ORL; X2
| eced fromN, N-Ror GRL; the dotted |ines
Fe reyent ogtional double bonds; each RLis

i nd&pende Iy selected fromthe, ug_%5n5|st|ng of H,
4 kyl, cYchpal kyl, alkenyl, al Ky aralRyl, CN,
NC2, : (CH)2) pC( O (CH2 i

-(CH2) ) 0( O - (OH2) B )O(CHz) e
- (CH2) ) N(R11) ) PN( RT2) (RL3), 7
- N( RL) SO2R11. -0C(ON(R ) (R I, - SOANCR N R3) ‘on

halo aryl, and a heterocycllc ring, and

tNBna ly or alternatively,_t R% gr oups on
admace t/ ing atons forma 5- or- 3% erped fused

(*Nlng contabns fromO to teroato ni sOto
_Qach RllN{s i nde Qtly selette fromk &l kyl Ji L)
O—Cycl oal ky¥=< . kenyF-al kYnYl ,-aral kyl, a a

het er ocycl i each ®12 and R13 are |nd$§é¥g ntlyoH

sel ected from alkyl cycl oal kyl, al kenyl,

<ﬁj> " 4 H NN 2
~ = cl
N N N H
o — N\ / 72
HQ > O‘) S OQ
4
e ~F{N\>-~'f' 0
~—N —
< NG /—N N

(e}
o
o
g
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al kynyl, aral kyl, aryl, and a heterocyclic ring; or

R12 and R13 nay be taken together with the nitrogen
woaoodsTdest hey are attached forma 5- to 7- neROEUSL006/033890

ring which may optionally contain a further

he{\‘eroatom wherein the 5- to 7- et”ed ring may
| Ilég be substituted WlthFoe_ o hhr

tijugnts that arelndepen Iys ected from
(-ml kyl , Hcy/ al kyl, al kenyl, yn I, aralkyly CN,

3, NO2pN ) COZR C(O) R, haI o, aryl an
O—het erocych is 0to 4; qi sOto4 eaue&'ﬁ\/
i ndependent | § @ g-txom H, al kyl, cycl oal Yy

aral kyl, aryl and a h8terocyclic ring, R8 is sel e@lied

m I—Hand CH3 85 WD 2007/ 03789 / YS2006/ 033890
QL is selected ﬁe@r bem)cal bond or
rou awngthefor la -0-, -, N—KH OH
C(O) H/ (O Oy, o0 - O)N'i,
OC(O) N ach 7 \| sel ect rom hal
N( R71) 2, cy - a NO2, OR71, and CF3; ch “on

R71 is sel ectl om H and al kyl . [0073] In & N
prelg erred enbodi nent, the preseg_té;:wemti on provides
15 [

hforg of the P210BCR- ABLF
\,\t formula I'lle 0 H (R7

s¢l ect ed @ al kyl', CN, 71)2

NO2, OR', S

al kyl , aryI al Ky

ki sOt 04. [0074] Exenpl amy conpounds of the formula OH
Fwl,,, T1Ib, 11IC 11ld, or Ille includes the

—f\a}emn ostrictures: 86 WO 2007/ 037893
US@@%ZI/ 033890 - Br F nll I\\--—N \GF NYC NN

NN N g HOHOJ Hp o)
o- \—< = ‘ N
N/ 7

S
OH iﬁ-{)\/ N
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Br / N\ N NN\
Br INBT
weéol207(0Bf7dei8 O
HIl / N

Ci
y N o
- ] N\
F /’:?”N\{j o ) Z_j) E\
N
((;7 O ° ﬂ@’@
'a or
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FNNFF N/ HI 'J;: OFF- HHyd FENNHN)\ | C
OH NNNOfNHO OH\N--,) 0 OH OH 87 WD 2007/ 037898
WOCT7US2086/ 033890 F N~ M ONNNH, F N GerNsE0b/033890
HF O-" HN~NHENF O O FFFQ NI~ Fr

\)--Nq4 -1 F/ IIINH/ | N’
/ NJ @)
N ~
o)

F F
FF F F
N H
7 N N oH
F N 0 ]
R Sy
(—N H N N M
o—~'> ‘/— NN
o— )_—_— _
F
FF
N H —N
F— N o F-<;\>—N'\ 0
=N I
/— )
\ /
<o—-4'/ N _\ (o_-_ _) \__\/ A
— —7 N\
1~ !
F F
F F FF

|
/\!/
Iz
ge
o
Iz
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OH-NHNH . F- \NO F
M,2HOH NHFNONH
w@®2007%03788\ N NH N O H
2007/ 037898 PCT/ US2006/ 0

)

NO NHNNN N M-~ H\
~ ~>-NO NN NNHTr

N, /~-N F H F F 88r¢DuUs2006/033890
/ 890 NHFf ~~-NNO OF ~N-
NNNNHNHN N O f \

N WV NNH N\ H -
\-yn~ 1 FENH \) o fONN-- N NONNH
F{C}M\NCHN N | N CL NHF\~NN
_ N —)
\

. G - O<~__
N
gj N/——NQ ° QQ
. H F
F FF
F F

N
F’C_ >"N\ P
N M NN

SV,

\
=
a
33
\
4\
0

<

<—-N
o = N
N
H
=F
F F
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NHONHNH} NFN O N FHN-NC H 1= NH
N" -t aN HOON NH-'"/ HLI N\ NFFF J f / H
wOl2007k3M8981 F \}--N OF NW\NN N NNHO N N O pPef/uN0d¥6/033890
H~N NC N NHF\-NO/‘QngI N i ~~HN
OV N NONfV N OHIf\ HAXLEE89 MO 207/037898
NPCTVU82006/033890 N HF~ fﬁ@gl N N O -
"Q?CM’\N c N n>’ H ,\
N H
gj N/_‘\ O
‘N‘ OH
OH
N 4
~ pas
/N P =N

H
/J/——NH N B {\-I‘ B
N N—!
gz on
H
¢ H

OH OH
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/IF~N1O F* I ~-NNN NNVN N -\ NHN \ }N -
O--\NNHOA NHN---N\ OF-NH~J NN/\ N- H
woi2007%03%98sH CI N F ~ N N OHND N N\ 0 NJ @cTNS2046/033890
C|11N N N~~--NNHJ\ O-NVANN ~- -1\ \

\ REFEF HA NH Ff ~-N NN

1 0F--
{I\P)&LNPION/~N OO~NHI\VFp/~\>—h!;f NNHCI;\{
N N N H
(J/ ’\
_> —N /\

/ I\{>—N':1 o
=N N N
H z
~ NS
== —
N
F
FF
N H
/"t\?_N\N ’ N
7
J N\ " VA <NJ/

I\ H
¢ N&
e} \e _
N\ /
F
FF
N
F 74 N\_H
\QN%N\ 7
N
/N Ho
\ \
O—> N__ Br
N
H
F
FF

[0075] In a further embodiment, the present invention provides inhibitors of the

P210BCRABLTI ) eramutein having the formula IV
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N\~ Cd 90 WO 2007/ 037898 PCT/US2006/033890 N HNHF
NNNO F/ ON}==H NHN ~~NN O - -P~.N NN
wol2@7/03@sSN H H~NO F_ ONNHN 0" H ~~ptif/Us2000033890

NHNc d NHNHF) NO F* /~O" H - NN"~CN
/ N_ HNI, ONf""N @@ 1NH N~4IN cl HNH1N
NHOF O Ny \1.4-4 N @G N-NHJ(. '~0N" .1
" OQHN OHJ H i g
X¥ SN
R N/R45
R|44
v)

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)(CH)R ", -(CH2),C{ONRHR™),
-(CH,),C(0)O(CHz) R ACH,),NR)C(O)R ", (CH),NR )R "), -NR)SOR",
-OC(O)NRHR?), -SONR*)R'?), halo, aryl, and a heterocyclic ring, and additionally
" or alternatively, two R! groups on adjacent ring atoms form a 3- or 6-membered fused
ring which contains from 0 to 3 heteroatoms;
nis0to 6, '
éach R is independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, araikyl,
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; |
qis0to 4;

R?? is selected from H and C;.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=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, cycloalkyl,
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F-~-\H OONNONNOH N NOON-CON-CHHF
FFEFNHf ~rl ONH IdNO O HNNNHONQOH H
w@2607/0B7468 91 WO 2007/ 037898 PCT/ US2006/ 033890 PN SEN06/033890
\> NONHNNHF\ NO N NNHO8 HO-F N- FF H

0.

Ml AR O GO NI By M@ Mg OR'

R" i ddlechdNrorDttie group consisting of H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
CF;, aryl, and a heterocyclic ring; and

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

ring.

[0076]  Exemplary compounds of the formula IV include the following structures:

Cﬁ§ | N NH COH ~ ANy N O COH
5@@ o L 0

[0077]  In a further embodiment, the present invention provides inhibitors of the

P210BCR -ABL-T313 th eramutein havmg the formula V

A X2
(R1)"{\J\ R22
R55
N/J TSNFTSRSS

V)
Whefein:
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(0)(CHz),R", -(CH,),C(O)NR2)(R™),
~(CHz),C(O)O(CHz)R",-(CH),N(R')C(O)R", -(CH,),NRH)(R™), -NR')SO,R,
-OC(ONR*(R?), —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
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
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O Jidbiod:

gis0to 4;

2 is selected from H and Cy.; 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, 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, cycloaikyl,
alkenyl, alkynyl, aralkyl, CO;R’, C(O)R®, C(O)N(R?)2, CN, CF3, N(R"),, NO,, and OR’;

R 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 heferocydlc
ring.

[0078] In a further embodiment, the present invention provides inhibitors of the

) P210® CR'ABL'T? B! theramutein having the formula V,

A \,X2
B
X'}’J\ NH R55
N)\ X2
H = )
R®h
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-RY;

the dotted lines represent optional double bonds;

RMn

(Va)

wherein:

each R! is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO, OR"Y, -(CH,),C(O)(CHz)R", -(CHa),C(OINR )R "),
(CH,),C(0)O(CH,)R ' ,-(CH),NR)C(OR", (CH),NR'HR"), NR'HSOR!, -
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J H~ ONNF NC FH~ N \ OH O-N/ \ ND
mﬂ(@)@«’(ﬂb)@ﬁbwmmg)ww ma,wm ARBERGeroBydicNing, aleidditionally

N--// _HFF
'5'1‘ altzl’cematlveglf, 8o ﬁh groups on a Jacent ring atoms form a 5- or 6-membered fused

GLH NOf NN FO\ N~NN
1\
\

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 m'ay optionally contain a further heteroatom;
pisOto4;

qis O to 4,

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

3 is N or C-R®; A

each R™ is independently selected from the group consisting of alkyl, cycloaikyl, alkenyl,

~ alkynyl, aralkyl, CN, CFs, NO,, OR®!, -(CH,),C(O)(CH,),R"!, -(CH,),C(O)N(R*)(R™),
-(CH2),C(O)O(CH,)R™' -(CH,), NRH)C(O)R™, -(CHL),NR*H)(R), -NR*)SO,R’,
-OC(ON(R*®)R™), -SON(R**)(R™), halo, aryl, and a heterocyclic ring, and additionally
or alternatively, two R groups on adjacent ring atbms 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 to gether 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;

s1is 0 to 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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[0080]  In a further embodiment, the present invention provides inhibitors of the

P21 0BRABLBIL ) o ramutein having the formula VI

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}; A

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)(CH,),R., -(CH,),C(O)NR)R™),
~(CH2),C(0)O(CHz)R"',-(CH),N(R)C(O)R", -(CH),NR')(R"?), -NR')SOR",
-OC(O)NR*)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;

nis 0to 6,

each R'' is independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, are‘ﬂkyl,

aryl, and a heterocyclic ring;
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OH NHNHF>\ NOFR>N\ ONNC NNOH 0HN
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1 lkomy, exigl orel, st Risegeyehe g i et Ry
H 1- 't%%er WittiFhe Hitfd g@n fo Which thdyMréattdched\fdin™ Do /7- Membered
ring which may optionally contain a further heteroatom;
pisOto4;
qis 0to 4;

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

R is selected from -Y"'RY;

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(Q)R®, C(O)N(R")2, CN, CF, N(R®), NO2, and OR’;

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

each R° is independently selected from H, aikyl, cycloalkyl, aralkyl, ary] and a heterocyclic

ting.

[0081] In afurther embodiment, the present invention provides inhibitors of the

P210PRABL P! theramutein having the formula VI,
(R‘)n—(\)Y
N
v N)\(} RD),

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;
X2 is selected from N, N-R° or c-RrRY

(V)

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", (CH2),C(O)(CH2)R", -(CH),C(ONR )R "),
L(CH,),C(0)O(CHy)R", -(CH),NRHC(OR", (CH),NR DR, NR'MHSORY,
_OC(O)NRHR®), -S0,NR'2)(R™), halo, aryl, and a heterocyclic ring, and additionally
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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;
pis0to 4,
qis0to 4;
R is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic
ring; : A
x3 ié N 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)NR*)(R™),
~(CHy),C(0)O(CH,)R’". -(CH,),NR*)C(O)R™, -(CH,) NRHR™), -N(R1)SO,R%,
-OC(ONRHR?), -SO,NR¥)(R™), halo, aryl, and a heterocyclic ring, and additionally
or alternatively, two R grbups' on adjacent ring atoms form a 5- or -membered fused
ting which contains from Q 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 ﬂng; 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;
sis 0 to 4;
m is 0 to 4; and
each R is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic

ring.
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[0083]  In a further preferred embodiment, the present invention provides inhibitors of

the P210BRABLBL i eramutein having the formula VII

A X
(R1)n\€\:
»
XA'/kNH
W — R

R3
VI

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—RO. or C-Rl;
the dotted lines represent optional double bouds;
each R! is independently selected from the group consisiing of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO,, OR", -(CH,),C(O)(CH,),R"", -(CH,),C(O)N(R?)(R"?),
-(CH2),C(0)O(CH) R ,-(CH2),N(R'")C(O)R ", -(CHR),NR )R ), -NR')SOR"",
-OC(ONR*(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
ring which contains from 0 to 3 heteroatoms;
nis 0 to 6,
5 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;
pis0to 4,
qis 0 to 4,
ring B is selected from a cycloalkyl group having 5 or 6 ring atoms; and a heterocyclic.group

containing 5 or 6 ring atoms which includes one to three hetero atoms;
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FFNH FNNO HNNH\NMWM NI j~-NHN/ONH
each R°Hs EndopEndently séledted foid thégrewp-condistidg aalkyl, cyelralkyl, aﬂilﬁlﬂyl

Dbt hralty? R, BN, ok N dom Mo S 3 RE, fom). con®?R®),
~(CH2),C(0)O(CH,),R> «(CH,),NRHC(O)R*, -(CHz) NRH(R™), -NR*)SOR",
-OC(ONRH(RP?), -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 0 to 4;
sis 0to 4;
mis 0 to 4; and
eéch RC is independently selected from H, alkyl, cycloalkyl, aralkyi, aryl and a heterocyclic
ring.

[0084]  Exemplary compounds of the formula VII include the following structures:

—N
7 \__H 7N H
F — . . H
N N=— =N N=—=

I
-
IZ/
‘I'l;
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[0083]  As used herein, the definition of each expression, e.g. alkyl, m, n, R, R etc.,
when it occurs inore than once in any structure, is intended to be independent of its definition
elsewhere 1a the same structure.

[0086]  For each of the above descriptions of compounds of the structures I, I, Ty, 1L,
1I,, etc., 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.

[0087] 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.

[0088]  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.

[0089]  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 IL 1L, V, V,,
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meant to be encompassed by the each of the formulae.

—
—

%I

1 gurgi'!)ns are

[0090] 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.

[0091] 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
chemistry would be readily familiar with the procedures and techniques necessary to
accomplish the synthetic approaches given below.

[0092] Compounds of the formula Il may be prepared by reaction of an appropriate
hydrazine compound, such as 4, and an appropriate aldehyde, such as B, under conditions
similar to those described on p. 562 of Gineinah, et al. (Arch. Pharm. Med. Chem. 2002, 11,
556-562).

, . 0 ' .
Ring A\N/Nhg N H/u\ . Ring A\N/l\\/Aryl
H Aryl H
A B C

For exampie, heating 4 with 1.1 equivalents of B for 1 to 24 hours in a protic solvent such as
a C; to Cs alcohol, followed by cooling and collection of the precipitate, would afford C.
Alternatively, product C may be isolated by evaporation of the solvent and purification by
chromatography using silica gel, alumina, or C4 to Cig reverse phase medium. Similar
methodology would be applicable in the cases where “Aryl” is replaced by other groups
defined under R’.

[0093] Compounds of the formula III 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 carboxylic 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.
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D E

For example, treatment of D with an active ester such as Aryl-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 ranging
from 0° C to the boiling point of the solvent, would afford F, which may be isolated by
evaporation of the solvent followed by chromatography using silica gel, alumina, or C4 to Cys
reverse phase medium. The above active ester example of E would be readily prepared from
the corresponding carboxylic acid and pentafluorophenol using a carbodiimide such as

dicycloheﬁcyldarbodiimide as a condensing agent.

[0094]  Precursors such as 4 and D may be prepared by reaction of an appropriate
nucleophile, for example, a hydrazine derivative, with a heteroaromatic compound bearing a
halo substituent at a position adjacent to a nitrogen atom. For example, using methods
analogous to those described by Wu, et al. (J. Heterocyclic Chem. 1990, 27, 1559-1563),
Breshears, et al. (J. Am. Chem. Soc. 1959, 81, 3789-3792), or Gineinah, et al. (Arch. Pharm.
Med. Chem. 2002, 11, 556-562), exémples‘ of compounds A and D may be prepared starting
from, for example, a 2,4—diha10pyn'midine derivative, many of which are commercially
available or are otherwise readily prepared by one skilled in the art. Thus, treatment of an
appropriate 2,4-dihalopyrimidine derivative G with an amine or other nucleophile (Z),
optionally in the presence of an added base, selectively displaces the 4-halo substituent on the
pyrimidine ring. Subsequent treatment of the product with a second nucleophilic reagent
such as hydrazine or a hydrazine dgﬁvative, optionally in a solvent such as a C; to Cs alcohol
and optionally in the presence of an added base, displaces the 2-halo substituent on the

pyrimidine ring, to afford compounds that are examples of structures 4 and D above.

(R (Rn
SN 1)z: SN
O, =
al Gl 2)NHNHR® o I::_H\Raz
G
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FFFFF[OO75] In a further enbodiment, the present
i nvention provides inhibitors of the

@@%@ﬁ%ﬁ&ﬁ&hﬁéﬁﬁﬂ A eWRZhadiRids t@ERFY caubasyithesized by
meth}igsoNcR ai_ %%Z[f{oﬁg;qg*l?g,swzggt{g?l?f%%ﬁcz)gr/don?c?dsiggatioﬂs tzhe1(el§%. ~T@e é(yn%lfesis 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
arylsulfonate. Treatment of J with an amine R'’NH, effects displacement of LG’ to afford
intermediates K. An example of this chemical transformation wherein R"7isHand LG’ is
CH3S0,- is reported by Capps, et al. J. Agric. Food Chem. 1993, 41, 2411-2415, and an
example wherein R'?is H and LG’ is Cl is reported in Marshall, ef al. J. Chem. Soc. 1951,

1004-1015.
Ring A\LG' . RPN, Ring A\rf/Réz
, H
J K
- [0096] Intermediates of siruciure £ dre transformed to compounds of the invention
by simultaneous or sequential introduction of the elements, of R>,R%, and R°. For example,
treat_menf of intermediates of structure K with individual isocyanates RE-N=C=0 affords in a
single stép compounds of structure M, which are compounds of the invention wherein R” =
NR*-, R’ =.C=0-,R*=-NH-, and R = -chemical bond-R®. Alternative methods to
convert compounds of structure K to compounds of structure M are well known to those
skilled in the art, wherein R? together with a leéving group (for example p-nitrophenoxy or

chloro) is first introduced, followed by subsequent displacement of the leaving group by, for

example, an amine R6—NH2, to introduce R> and R .

O
RinAN/U\ R®
K — 95 N~
h

22

n—

M

[0097]  Alternatively, treatment of intermediates of structure K with a reagent such as
cyanamide (NH,-CN), typically under conditions of heating and optionally in the presence of
acid in a solvent such as ethyl acetate or dioxane, affords intermediates V. Alternatives to

cyanamide are nitroguanidine or amidinosulfonic acid (NH,-C(=NH)-SO;H). An example of
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R44 (IV) wherein: ring Ais a 5-, 6-, or 7- nenbered
ring or a 7- to 12-nenbered fused bicyclic ring; X1

woowaBeosed from N, N-R or CRl; X2 is sel ect edTfusems/033890
N, NRor CRl;, the dotted lines represent optional

suchy s S SN AP ORI ErPar R PY LA fen . Orgy G |1950, 15,
884.@&5%5&%&6@!’5%' Kﬂﬂrog&l%dmg: %ﬁf)%@%% lg)@]a\-}rszl))r(cm Natl. Acad. Sci. USA

1925, (DIH,Z'JP(IG@ ﬂﬂﬂmgﬁﬂfomqa@&dﬂs)v%(em &l S&I:I&rer et al. Bioorg. Med.
).RN %%RB) -N(R11) SO2R11, -OC(O N(R12) (R13),
ChemSEﬁN(IIQ? ) hal o, aryl, and a heterocyclic ring,
and addi ti onal I y or alternatively, g0 RL groups on
adj acent ring atoms form a 5-ggh 6-lnenbered fused
ring which contais from» to 3 he¥erddtonms; nis 0 to
6, each R 1 is independently sel eg®ed from H, al kyl,
cycl oal kyl, al kenyl, al kynyl, araiikyl, ary], and a
heterocyclic ring; each R12 and R13 are. independently
selected fromH, alkyl, cycloal kyl, al keny al kynyl

K098ky | In agajesy tasee @nﬁ@tﬁ@ﬂ@éy@tmedath op "Rf@baﬁ’épem%
I e

repréagr@%tegﬁy ﬁ gé}%%gﬁ . r% .*;oﬁ\be?t rrg Eépgegﬁvelg%%gﬁl 1€y
repréxphte@BaIH o @Onliioh ﬂre&uﬂh&rtehﬁfodhﬁérﬁ{ otheffvemidrs 0 to 4

gisOto4; R22 is selected fromH and Cl-3 al kyl; R34

is selected fromH, NO2, CN, alkyl, cftloalkyl,

al kenyl , al kypyl, axal kyl, aryl Riggrfd ,@aet\e\ryocycl»i C

ring; R44 is selected fromH, alkyl ,llazzcycl oal kyl ,

-(CGOR, alkenyl, alkynyl, aralkyl, aryl, and a

heterocyclic ring; R45 is selected from-Y"-R19; Y" is

sel ected froma chem cal bond, O NR-, and a

hydr ocar bon chai n havi ng from to 4 carbon atons,

and optionally substituted wt h on ohmore of halo,

al kyl, cycloal kyl, 101 WO 2007/ 03‘%

PCT/ US2006/ 9338905 al kenyl , di"R¢n hdteytleycle CO2R,

CCOR C(ONRZ2, CN, CF3, N(R)2 and OR, R19 is

selected fromthe group consisti ng , f H, al kyl,

cycl oal kyl, al kenyl, al kynyl, aralkyl, CF3, aryl, and

a heterocyclic ring; and each R is independently

sel ected fromH, alkyl, cycloalkyl, aralkyl, aryl and

L ar GO f .
f%Jeé)S ﬁ%’%/g Ofﬁic(frq%wgtg ﬁlé“% 0 l‘;;I)‘S(cebv({val?1 n% I%c,/]t{r %:?‘%:@gé above, in place
of an aldehyde B in the schemes above, affords compounds of structure T or U, respectively,

which are further embodiments of the invention.

0 ; .
Ring A Aryl
A . g \N/N\( ry
Aryl H
S
NH R
Ring A
K + 8 —_— 9 \NJKN)\Aryl
|'Q22
u
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~I NNHO V' \ I\ NNHCOZHo I NNHOCCaH \ NH/

H NHHNNHIIY~ OOH I | [0077] In a further
wenthrdsmeat , the present invention provides i nRCDIUS2006/033890

of the P210BCR_ABL-T3151 theranutein havi ng the

F@qmﬂl a ”[\ﬁe%on%%a)udmo%}bor?ﬁltrggég?dou@?esbo o? d\'mesre'\"@a%— vely

wher rmn
reduded gy @n apprépriate rénﬁtch@lﬁgeﬁt%dcﬁ h@?ﬁheﬁdl o, (éhfrinﬁﬁm sﬁﬂ;on etc.)
is selected fromN, NNRor CR; X2 is selected fr
hydide sgagerds, prsfrrablstone v baste proparties, t@@ﬁf@é@nmpomdsdhafthe
%HI e bonds; each Rl is independently selected from
inv € group consi sti ng of H, al kyl, cycloal kyl, al kenyl,
al kynyl , aral kyl, CN, CF3, NO2, (Pll,

cHz) pC( O) gR11, -(CH2)pC(O N(R12)(R13), NH R
R SIARegs ﬁ)qm - (Cr2) pN(R') QO RRing A~ I I
A - N(RISERREE» - O0( O) N( R1%) (RE3) AY
-S()2N(R1 2(R13) hal o, aryl, and a heterocyclRc ring,
and additionally or alternatively, two RL gg,oups on
adj acentY ri ng atons forma 5- or 6-nenbered fused

ring which contains fromO to 3 heteroatons; nis 0 to
601 A c h ERibodirhents nfiiap émetetitr wheeinekt =ed:()‘ ROm INR*&| RYEN-, and R®

2 Sip i o By R oo e e adePneabora lé‘ﬁ?é’?hrﬁlgﬁgnayed as
follo%@. fWB&in‘mﬁI‘ r? Kﬁrﬁ:ﬂvg&/ G @4y!ﬁ¥ laCLdaWKSné/t Vﬂheﬁﬁ’ kc}é %ggon to

ar al kyl eterocyclic ring

the vanesfmadingloeid chléli’dey‘ﬁ AOTAR3KI08n B&T‘fel-écé?éi? Qﬁ&@&ﬁﬁ&ﬂo gous
together with the nitrogen to which they are attached
activegs e vetive By Oﬁwht?éraéwwelﬂ kn@vm bk arfaregpminrodtheactivated

canR Sy AR UL A ARl oo v

an aldeloydetdr kBNOge (Eer éﬂﬂﬂlﬁons @Yﬁi&%biﬁﬁﬁ/or AieRM catBHY F¥beessary)

aral kyl, aryl and a
affords the desired final product Z.

R aldehyde ' i
Ring A~__OH 1. Activate carboxyi group Ring A H or ketone _— “ /H \0; hydrocarbon ct?aln)
e “NH > ing - R
) Y i
2. NH,NH, 0
w Y -z

[0102]  Ifnot 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.

[0103] 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 nitro gen 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.
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heterocyclic ring; R55 is selected fromH, alkyl,

cycl oal kyl, al kenyl, al kynyl, aral kyl, aryl, and a
wboet@rorsggl ic ring; R56 is selected from - Y"- RE9USY06/033890

is selected froma chem cal bond, 0, N1O-, and a

hydr ocar bon chai n havi ng®f Hgsahldrbearkbn cbainjpon at ons,

and optionally s,gipéki t uﬁedﬂvi; h one or nore of halo,

al kyl, cycl oal kyl, almieﬁyl ,Ral kynyl , aral kyl, CO2R,

COR C(ONRZ2, CN oCF3, N(R 2, N®, and OR R19 is

sel ected fromthe group,consisting of H alKkyl,

cycl oal kyl, al kenyl, alkynyl, aral kyl, CF3, aryl, and

a heterocyclic ring; and each R is independently

ge1 @t edt wilidse dgpahkipl a préstitlonat dkylled iatled dey bf orghnit nvdétule
a heterocyclic ring. [0078] In a further enbodi nent,

synthefds {heitbe ractiopecesses ifpegaterbabovp RicHpPRIGsEItafveafi@ broader set of

metli)zc%%a‘% %ﬁgﬁél}%%%ioﬁg%_i@%%{ealp?oac\é%gj;ﬁ?s{/fg?éi%rllaq Va
embOBRERkIbf the AYeidnShat iﬁcor%&‘a‘ae AAHitibnal BARSE §URF IHPFIROMnE R’

&
7- to 12-nmenbered fused bicyclic ring;- Xl is selected
claithedby this Wvédton a@ frepark@ by sbgiehemoddichtians df the\atRve processes.

Gl | 1S5 B e 01 sent 0L onel 00U g
to e%?%;*% 3}%98%‘?12{ ;Lr)@/%ct‘?ﬁﬁ\g}oggrﬁﬂl]\q&vﬁ/g%g %?glyﬂrod@ét.k ¢RY bnrase
"protedcGh proip O) Seid haieinlmear(sGeidpdratyOndiiREA)niRDB h potentially reactive
ﬁlncil(eé.i%ﬁgg(( 2 i% %%? 1F\’;1 ffqu(L %%%@' %%%MH%WO@WCS of such
B A O Do SRR e

ketaBfofaldeBydtatahd btynes, YRp&LivalyOURS field ol g At gibuitelRhE has

., forma 5- or 6-nmenbered fused ring which contains -

beerf repiemgd (Gregnndi. & o A 8he?. (h M.sProtactves(rasges i Qudenie Synihesis, 2
.Lhde dent |y ected fromH, alkyl, cycloalkyl,

ed.; nggeé’E@llgweYa?rky@ﬁg aralkyl, aryl, and a heterocyclic

o mi] eaChnitdia” awpidiein Ahend BE RGPS detfusRl eledt @0alfefQIMs a

H, alkyl, cycloalkyl, alkenyl, alkynyl, aralKkyl,
resulfof b mugathnghdtdie panyretline its corggsponding gerer(dV dRi3 etraly 19#9). Such
1nut%?c{1<lgg}?élgg$§:ia§ an\g_eg ngnl}?or%{%g}g ‘@)g chgrac\?@}igtpcsto?%ye e%rcgded protein.
For example, an enzyme variant that has modified catalytic activity resulting from a change
in one or more amino acids is a mutein.

[0107]  This invention is concerned with proteins harboring an alteration of at least
one amino acid residue (the terms "amino acid sequence change” or "amino acid sequence
alteration" include changes, deletions, or additions, of at least one amino acid residue, or any
combination of deletions, additions, changes) such that the resulting mutein has become (as a
result of the mutation) resistant to a known therapeutic agent relative to the sensitivity of the
non-mutated version of said protein to the therapeutic agent. This specialized class of
muteins is hereinafter referred to as a theramutein, and the corresponding protein lacking the
mutation is referred to herein as a prototheramutein.

[0108]  Asused herein, "prototheramutein” refers to an endogenously occurring

protein in a cell that is susceptible to mutation that confers relative insensitivity (i.e.
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ring which may optionally contain a fir ther

heteroatonm p is 0 to 4; gisOo4; R55 is selected
wonemoBlsal kyl , cycl oal kyl, al kenyl, al kynyl, acaiusyios/033890

aryl, and a heterocycl ic ring; X3 is Nor C R50; each

t f Al
remg%grgcse s : ﬂlg@?ﬂ%?l?tge ﬁ/ougg %ﬁcgﬁ%ﬁ | 0% 1%%{%25@ acgll;ﬁg?ﬁ >}}e protein.
| ;
Aco@[(“cﬁh ! &%%?%gg)r?%%s) a@%ﬁ&@ genb &z dé of fSebke r§85ﬂort1on ofa
prote{nGa) qelitipyt comriny 8RBAs o@@h@)nd\i(cﬁzssenﬁér@a RBdration relative to an

endo%‘@?}{% %R%%gg ?e%.'rmv@le eép %e%%ﬁ% %@dﬁgqt@} g% b Rgézsﬁqggé)s identified
or b@&?}n%%ﬁtifﬁﬁﬁl b 15 QF QLJ, beh @gfadv?{ & %e clfn‘i%tll?@%n QPR YL

adj acent ring atons orma sed
developmentur phogressioniofa givenrdistate /AidnehLepasnasy aﬂ@&stlo‘ke human

sel ected fromH alkyl, cycloalkyl, alkenyl, alkynyl
beingtqiaeypstangeshat i\ fqepvet toriakibit oe wetivage tie WQOZ‘OﬁS@"’éPﬁ@mR§BleIY for the

PLHT?C{ Ese I'I#:%ﬁ‘{é%ﬁg b eXed?% a%k g:e fa;ﬁlglftahceﬁ%lé n%tel{eél 13@;!:{ ¢hemical

agetit fofthe Plrpd3oes ﬁﬂﬂst%ﬁnfﬁ%ﬁh@@ﬂét@ﬂf&rbftﬂﬁ&m&felﬂ/\ﬂ Thus, é}hﬁef inition, a

nitrogen to which they are attached forma 5- t{o -
therfmﬁwf Ba@ prr@tﬁgl Wikirle hathess a optational lltwcomsnoaldmg&nﬂggmhes gene,

and
whedGh BT 8 ons pSnttalel o s BRI s o gl ggtaica TS patent to

adrﬁ%ﬁia@ﬁ'ﬂ@ﬁhall}a&tﬁé teVdctivae ok it e hBhehRENE bidtein' W‘i@lrres ectto a
4 WD 2007/°037898 PCT/ US2006/ 033890 [0079] Exe gl

' lee@dhg@mnuam dife tetve “Cagraspodraling pmtd@hqramtnt(eirlj defet#te the prototheramutem

léln’(figgﬂ]% H%Hlaug({%ﬁ%rr@ to E@ﬁt}*@rq@u’celﬂ |§1m|_l|aq1_ V\M_‘q INFPE@ﬁZ)Fi viven
protéﬂhlera&ﬂute]in the Wn@s;gh%lﬁllg f¥erahiublih® Rk N il tﬂ_elrd}lflut'éianljl\fch has arisen

by mutation from said pro totheramutein.

[0109]  Accordingly, it is apparent to a skilled artisan that, as the genes which encode
theramuteins are limited to endogenously occurring genes, the definition of a theramutein
excludes proteins encoded by disease-causing infectious agents such as viruses and bacteria.
As used herein, the term "endogenous gene" refers to a gene that has been present in the
chromosomes of the organism at least in its unmutated form, since inception. The term "cell"
as used herein refers to a living eukaryotic cell whether in an organism or maintained under
appropriate laboratory tissue or organ culture conditions outside of an organism.

[0110]  In one aspect of the invention, a theramutein, is a protein that is altered for the
first time with respect to a commonly occurring “wild type” form of the protein (i.e., the
prototheramutein). In another aspect of the invention, a theramutein is a variant of a protein
(prototheramutein) that is, itself, already a mutein. In still another embodiment, a
theramutein may be further mutated as compared to a previously existing theramutein. In
such instances, the first theramutein (such as the T315I mutant of p210 BCR-ABL (see
below), may be thought of as a “primary” theramutein, whereas subsequent mutations of the
(already mutated) T315I variant may be termed a secondary theramutein, tertiary

theramutein, etc. As exemplified below, a mutein of the invention is a variant of Ber-Abl
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KN NH OH KNI NH OHNH O J\' NN~ N NANLN CI NNH N H

HOO([0080] In a further enbodi nent, the present
wOonvEnB7es provides inhibitors of the PCT/US2006/033890

P21. 013CR- ABL- T3151 t heraxnutei n havi ng the formula Vi

tyroéi_n’gkgi?a’@e gir%? %g_c'a o g_ﬁ%ilprélgn b§5ag Ig]iy {)ﬁorfvﬁﬁr &l Ll ’ngcl;re‘é{)ls $icha

BcrfAiﬂedutbinay altdred with@espedfto aSn&e oGhRA ok FRi eNf&ipéf Bcr—Abl
X2 is selected fromN, NRor CGR; e dott

(Wthhn‘é alsp é;smégléraﬁ Wel) inogh adv:ayuhs Aqpopksty @ahmpnanem s altered

a[l Eﬁﬁe nde i\ Cﬁ og‘f ciers% cﬁt&%{ﬁoﬁlnu el Qﬁﬁ fry gl(})tglfselﬁt‘;}s Ia t rIlutlélin that

%%ﬁ%%% @F@&&@Q §&E@c§h@gl9ﬂy relative to its prototheramutein,
and Il(emm;; pa(ichib{teHe) iy @mar,ly Ot ed Wy R &t @Rl capable of inhibiting the

proto&fa@;%%\l %R%jzl%f&isoa) anotg%(z‘ﬁqlrp@ggeez%éanmﬁg|11@)tereatr1§ pne ﬁ),a,tjhzg, the same,

mche%E@ BP&é/c‘fédsgd §ﬂe@ﬂic f?gl'a{l{/eoﬁqt é%otoﬁlrera%ll&tgr 51%1& & ¥ ot

R1 groups on ad] ren

actl‘ﬁa{etbmrhe peatly asiveted rblyrag agéntctliht COHpab18 B hétdmifg tR pdototheramutein.
heterqatons; n is each Rl1 is |ndependentl

Otherafagiations ¥¢ gbyipys @Itk%lﬁfklll%‘y?éﬂ%ﬂéll R/will b fuethon appeﬁc that

o e S 8 gt o

exampléﬁmﬁdﬁﬁhit)aré&p%‘sb&ﬁﬁéﬂl@Elffé'ﬂentadlllélé% of Qﬁﬁﬂtfé@ﬂai‘g’éne In some cases
al kenyl , al kynyl, aral kyl, aryl, and eterocyclic
suchy yasign sapayImsprEatialie wath roepertiiodheir m:rgmﬂ h@hllamfumctm)hﬁwﬂh

funcflohiaPeh s N Sk AbTaeg Bl 5 Vg o brarnis théf lfentaty
inhibiebedctiahiehe dellufar @m{cﬁoﬁfof tH9vafkag; Fo%m Y ﬁ%?l&%gfumng

fromH alkyl, cycloal kyl, alkenyl ara
variants/¢f a mﬁmdarfmenzﬁno oyaylhage activity;pré¥H6s ihat se het:ctmaskaﬁﬂieﬂm different,

o e RO & LB P 1
[0112] It will be appreciated that, whereas one aspect of the invention is the
identification of an agent that is active against a theramutein that arises or becomes dominant
(by any mechanism) prior to or during the course of a treatment for a given disease, another
aspect is the identification of an agent that is active against a mutein that is common within a
population of unafflicted individuals, but wherein said mutein is less susceptible to
modulation by an approved drug, and where the variation in the activity profile of the mutein
becomes important (and is therefore first identified as being a theramutein) in a disease state
such as where it is overexpressed or participates in a signaling process which has otherwise
become abnormally regulated. For example, a neoplastic disease may be caused by abnormal
regulation of a cellular component other than the theramutein or its prototheramutein, and
still be treatable with an inhibitor of the prototheramutein, whereas the same treatment would
be less effective or ineffective where the theramutein was present. This can be an issue
where it is observed that the response of a particular tumor type to an anticancer agent varies
among individuals that express different variants of an enzyme against which the anticancer

agent is directed (Lynch et él., 2004). Here, the variants would not have arisen or become
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carbon atons, and optionally substituted with one or

nmore of hal o, alkyl, cycloal kyl, alkenyl, alkynyl,
waneaiTogtsos CO2R, C(O R, C(ON(R)2, CN, CF3, N(RpeT/uNgsde/033890

and OR, R19 is selected fromthe group conS|st|ng of

Qtlln]i%‘ﬁ y I
pre@rrgfﬁyft Xiunngl’}?é ﬁﬁt&%)r/dg grec | cpérﬂlrt%eﬂ S8 !élgcaﬁé]% Sﬁng e healthy
popluhidep end &netde;eeﬁadl oabyt ls}dthfai’r @lterckd réﬂpkﬂdlvelﬁysct‘o a!ﬁtYdular course of
ar and a heterocyclic ring. [0081] In a
eStaSHiﬂteﬁélﬂer ﬁfﬂﬁé?ﬂentt he present invention pr ow des
0 Ao, PRI RS I i

I'TU

1ntefdﬂ§1@@dabl'y (Ad a&twﬁl@)@ (%oﬁlst) i§ hﬁhﬂed\td §s1fbs§cmce %a blﬁﬁs ﬁZ) and activates
menbered ring nbered fuse Icyc
the fqnn@onmg(gf d glvge pmt@lad Unﬂe:ssrexphctﬂﬂmed GhRwise{Ani"sctivator”, an
the dotted Iines

"ae T GO AR "B OBISAY * AU CHB GO GBSt dhe actvation by an
actlbﬁ@r%ﬁgigérgg cir%loﬁﬁ)'itﬁg oH it r%ﬁ S F&cﬁoﬁﬂ%ltg Ll %];ronli'St” and
“inhdFHiBr” R pro@i dre usé@hi&érpﬁi(r@z(lﬂl&ﬂ)\ﬁ Eiﬂihbltocr'gzanta%lmst) is limited to a

CH2 O
S“bst?@?%%%%t%? o) Ril?)the(f@lémm% pq@%}@) proteN( R Saprlat »

al .o
Sub% et eroc ylﬂ%l%%: %5} %ém %égg N%Z% % %tél}}ca ?W}dshfa &SP %&%ﬁg‘%@ the
protElﬁ’E/ AJBRP 5 B3 389 Witheuit rﬁétb@ﬂg@%ﬂl‘i(ﬁﬁg’theta%uﬂ ofthe Hﬂﬁeﬁ? th the cell.
acent ring atons forma 6- menber ed fused
Slmqutrjlbg

tufipterhat Grivhstarcef petinate(s)d a3>r¢teme sughtas mprotnthesnitdin or
fromH,

therﬁnut Fggl%t]ate t?l%t tﬁs ?l % Eg%{gilea seg the gca eFned fgqcﬂon 02 H{}ygléétein in the
cell hf&h@lﬁt@ﬁh‘ﬁbﬂtﬁll&laﬁgnn{ﬁﬂ% II'GV%iLgf B8 rdidid 1ﬁf defid @ﬁ?ﬁ%? E"yi c%ﬂy stated

sel ected fromH, al cycl oal kyl, "al kenyl
othegyige lep|"inhdhritar, ﬂar\'mtagMEﬁ'éambgm hlﬂtubitorrt@f a poteRl 2rasich Bh3nymous.

h
e B B SRS ot e, B0 e b o

[ ¥ n " > eh
A4 L Sy
subsajhkeethlyt binds toyamyll apuwtad KKICs1. Sintllarlygnd “tbigioe bOpYBITEY™ ig 5
substance that binds to and inhibits the functioning of p210%™-4% To state that a substance

"inhibits a protein" requires that the substance bind to the protein in order to exert its
inhibitory effect. Similarly, to state that a substance "activates protein X" is to state that the
substance binds to and activates protein X. The terms “bind(s),” “binding,” and “binds to”
have their ordinary meanings in the field of biochemistry in terms of describing the
interaction between two substances (e.g., enzyme-substrate, protein-DNA, receptor-ligand,
etc.). As used herein, the term “binds to” is synonymous with “interacts with” in the context
of discussing the relationship between a substance and its corresponding target protein. As
used herein, to state that a substance “acts on” a protein, “affects” a protein, “exerts its effect
on” a protein, etc., and all such related terms uniformly mean (as the skilled investigator is
well aware) that said substance activates or inhibits said protein.

[0114]  The concept of inhibition or activation of a mutated form of an endo genous

protein to a greater extent than the corresponding non-mutated counterpart protein is defined
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ring; X3 is Nor CR50; each R5 is independently
sel ected fromthe group consisting of alkyl,

woyaelmatdey! , al kenyl, al kynyl, aral kyl, CN, CP8T/UNSEHDG/033890
OR51, -(CH2)rC(O (A 12)sR51, -(CH2),C(O N(.R52)(R53),

or i P PROFL ST P 1 e A R CYRU RN I g amd

using MGM LadZd)an Jk@’n@le, tHeVspecifiith guphrefesy oale Hifferanice between the

and additionally or alternatively, two R50 groups
ab111‘@dqfa@‘mn subsignest wider tomparablsconditiensieipabi the thqr@@@tem in a cell-

whi ch nt. ai f Oto t t R51
basod @FGY FIRER PETPRYATRYFS CUPet SO ol kenyl ol kynyl

aral kyl zgpft‘ﬁey Ablllw tfe sdAfl &b Qﬂc‘é'dn@.exf ddﬂ@paréﬁgccﬁﬂ%dﬁ@% inhibit

are i ndependent sel ect ed rom H, al

the proytothesinkydin; @l kenyl .al kynyl, aral kyI aryI and a
heterocgcl ic ring;. or R52 and R53

t oget heP) Whe #bilitnf arﬁet"?rkﬁlgsé‘hs'fﬁ@e ugﬁ¥ @Hf@ngﬂéhlglﬁ?ré)é s

forth
protcgg?{f\%xluﬁemj to 511%[1tﬁt th@%ﬂ%%glﬁigg il ﬁr{agr Waﬂ@)fosrlldggé%szgﬂl lr g
i's 0 tocytheumlligaghhdsdcsnd ml'@ﬁﬁdftde rilhipit sled @rotoickrimatnin under

H, al kyl, cycloal kyl, aralkyl, aryl and a heterocyclic
compara‘@le camittins 2007/ 037898 PCT/ US2006/ 033890 [ 0082]

Eﬁ@%ol ﬁ%ﬂ‘lﬁﬁ? oog{l]éja%lég% s;rglgdeé)r E\g&g%e\'/ gfﬁts %t‘ tﬂfﬁl &&H‘dg@,}\lbstances
(test!%h Mdmdﬂlyfo&ltﬂé' th‘é}‘allnu% alEﬁ!a I@i‘é Cﬂlélsdét 1||s té&h@ IG II(\(IJ)J?oI%cﬁls Bpecificity
oapﬂlﬂleﬂﬂnﬁ]tﬂmnOI.iHO-ISIiHCI rNI\NrN~I~~CF3

\[01N1 65 kltgmgtivel}l_rl, When a corﬁparison is made between the effects of two distinct
. substanices {generally, but not always), one of which is tested on the theramutein and the
other on the prototherarnutein, respectively, the result is terraed a hetersiogous specificity
gap (SG) determination. Thus, (a) and (c) as given above are examples of heterologous
specificity gap (SG) determinations (although (2) uses the same substance in both instances),
whereas (b) is an example of a homologous specificity gap determination.

[0117] Reference to Figure 3 is informative in understanding and elucidating these
- concepts.

[0118]  Analogous issues apply when the case concerns an activator. It will be
immediately obvious to the skilied artisan that the term “coraparable conditions” includes
testing two different compounds, for example, at the same concentration (such as comparing
two closely related compounds to determine relative potency), or by comparing the effects of
two different compounds tested at their respective ICso values on the corresponding
prototheramutein and theramutein. The skilled investigator will easily recognize other useful
variations and comparable conditions.

[0119]  Thus, in one embodiment of the application of this approach, substances that
are more effective against a theramutein have a "positive specificity gap." A “zero, null or

no" specificity gap indicates that there is no significant measurable difference between the

effect of a substance on the theramutein as compared to its effect on the prototheramutein
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H CH
(hovxg’vca‘] A'éia\c@g%m'&g ﬁﬁxyﬁerﬂ'ﬁg HS “n'&l ir %ﬂqg:tl@n@g@h Q?Q&t@%@ toth a
therte\Ed‘t’ﬁﬁlatﬂii@ %lil \éi@r Ordd 1ﬁ§ FRRGthReHuER0AG DTRgMve dieRificitBgap”
indicates a substance that at a glven concentration is less effective against the given
theramutein than against a form 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
case where the compound is so potent that its relatively lesser effect on the theramutein is of
no teal concern from the perspective of therapeutic efficacy. The skilled investigator can
easily recognize a variety of approaches to quantifying the specificity gap assessment in a
manner tailored 1o his or her needs.

[0120]  The invention also provides a means for identifying compounds that exhibit a
desired specificity gap. Such compounds can be identified and their ability to inhibit or
activate the theramutein determined using an in vitro cell-based assay system where the effect
of a substance on the cellular functioning of the mutated endogenous form of the protein is
compared to the effect of the same drug on the cellular functioning of a non-mutated
endogenous form of the protein.

[0121]  Thus, the system enables the discovery of compounds capable of binding to a
theramutein and exerting a greater modulatory effect on the cellular funct1omng of said
theramutein than on its corresponding prototheramutein. Further, the system enables the
discovery of cbmpounds capable of binding td a theramutein .and exerting at least as great or
greater modulatory effect on the cellular functioning of a theramutein than previously known
compounds are able to exert on the corresponding prototheramutein. In a particular
embodiment of the invention, a compound may be screened for and identiﬁed that 1) is at
least as effective against the theramutein as the original drug is against the prototheramutein,
and/or 2) is similarly effective against the prototheramutein as against the theramutein (i.e.,
'displays a small or essentially zero specificity gap).

[0122]  In an embodiment of the invention, cells that overexpress a theramutein of
interest are used to identify chemical agents that are inhibitors or activators of (i.e., that bind
to and inhibit or that bind to and activate) at least the selected theramutein. The chemical
agents may also be inhibitors or activators of the prototheramutein or even other theramuteins
of the same prototheramutein. As used herein, the terms "chemical agent" and "compound"

are used interchangeably, and both terms refer exclusively to substances that have a
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[0083] In a further preferred enbodi nent, the present
i nvention provides inhibitors of the
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aral kyl, aryl, and het erocycli ¢ Tl
relevant are not approprlate mutems for use within the scope of this invention. Such muteins

would not, of course, be properly classified as theramuteins either.

[0125] For example, in an effort to obtain potential inhibitors of mutants of
pZIOBCT'Abl, Huron et al. (2003) used a recombinant c-abl preparation and screened a series of
compounds known to inhibit c-src tyrosine kinase activity. The authors performed c-abl
kinase assays on their compounds and identified the most potent compound as an 8 nM
inhibitor against c-abl. When this compound (PD166326) was tested against various
p210B°r'Abl theramuteins, however, it showed activity against some of the mutants such as
p210BTAPFESSK oyt the p210B AP theramutein was found to remain 10 fold more

resistant (Huron et al. 2003, Table 3). Furthermore, in each case the componnd was still
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R52 and R53 are independently selected fromH, alkyl,

cycl oal kyl, al kenyl, aLkynyl, aralkyl, aryl, and a
wboeb@rarsggl i ¢ ring; or R52 and R53 may be t akeRCT/US2006/033890

together with the nitrogen to mhich they are attached

gped t . O
kB e TR S Bl o SR B e
p210%T®. owinan ﬂrecboaqxohndRWas tosed egﬁﬁ@tqm W’ @éT3@éh1eﬂhnf A@ALH it was

cycl oal kyl, aral kyl, aryl and a heterocyclic
“naﬁe ﬁ% th gpoipv %wpmewﬂda agitenbo. ﬂ?fé) ﬂ&ft luamldacohllmn second

Par‘%%ﬂﬁ_hlu%%ég%aﬁé o} Wﬁh%}ggs% c{;ccrgnpc'gmd LS aplego 1@@1'\1)1&9 fleramutein

that NrdartiARY MNsideamd to STTHO10but 1 HS 'actli‘{u{éf airfst ﬁ_’ne %3&5%\#1{3&11 Ber-Abl.,
2007/ 037898 PCT/ US2006/ 033890 \g}

whiel was adgafly bnewsia thaiQime to Be the tHﬁdr%Methﬁ‘at eEhiBltedFtH% nhosEresistance

to Sll‘I-%l7 1. '\hence purel}ly a21d s1mp:l'y, the Huron methodology failed to identify an effective

inhibitor of the p2105™A" 315! theramutein.

[0126] Indeed, prior to the disclosure of this invention, including both the detailed

methodology described for the first time herein as well as the compositions provided herein,
'no one anywhere in the world has been successful in identifying a chemical a gent, let alone
- amethodology that is capable of identifying a chemical agent that effectively inhibits the
p210BA 315l 4y e ramutein to an equal or gfeater extent than STI-571 is able to do with
‘respect to the wild type p21054% protein. (See Shah et al., Science, July, 2004; O'Hare et
al., Blood, 2004; Tipping et al., Leukemia, 2004; Weisberg et al., Leukemia, 2004).

[0127] Tt cannot be overemphasized that such compounds would be immensely
useful because at the present time there is no alternative for patients who progress to p2107"
ATt eramutein-mediated imatinib mesylate-resistant status. Once patients devélop such

resistance, there is no other effective alternative treatment available, an(i death is certain. The
method described herein provides the first reported approach to identify, pharmacologically
characterize and chemically synthesize effective inhibitors of the p2105ABIT 4 eramutein.
Moreover, the skilled investigator will immediately recognize the applicability and
generalizability of this approach to any highly drug-resistant theramutein.

[0128]  In the present invention, a test cell is used that displays a carefully selected
phenotypic characteristic (as defined below) which is linked to the presence and functional
activity of the particular theramutein-of-interest (TOI) in the cell under appropriate
conditions. This should be qualitatively the same as the phenotypic characteristic displayed
by a.cell that expresses the prototheramutein. A phenotypic characteristic (i.e. anon-
genotypic characteristic of the cell) is a property which is observed (measured), selected
and/or defined for subsequent use in an assay method as described herein. Expression of the

phenotypic characteristic is responsive to the total activity of the theramutein in the cell, and

is a result of the absolute amount of the theramutein and its specific activity. Often, the
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invention, no other limitation of the term phenotypic characteristic of any kind or nature is
intended or appropriate in order to properly and effectively practice the invention. Indeed,
the skilled artisan must be able to select any characteristic of the cell that maximizes the
utility of establishing the proper cell-based assay for his or her needs. The phenotypic

characteristic can be quantitative or qualitative and be observable or measurable directly
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the c&ll RMoERY the kre@fhent of a test cell with a substance, are identical. For example, a
phenotypic characteristic can be focus formation that becomes observable when a cell that
over expresses a selected protein is cultured in the presence of an activator of the protein, or it
may be a transient increase or decrease in the level of an intracellular metabolite or ion, such

as cAMP, calcium, sodium, chloride, potassium, lithium, phosphatidylinositol, cGMP,
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appropri ate 2, 4-di hal opyrim dine derivative Gwth an
am ne or other nucleophile (Z2), optionally in the
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[0133] A useful phenotypic characteristic, as exemplified herein in association with
p2105°4%! and theramuteins thereof, is disregulation of cell growth and proliferation. It is
noted that the same or similar assay may be appropriate for use with many different proteins
of interest. For example, disregulations of growth, proliferation, and/or differentiation are
common phenotypic characteristics that may result from overexpression of a variety of

different cellular proteins. It is an important teaching of this invention that by overexpressing
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a sedtaiERbteitinbrad: 16tk tlﬁe;a?)&) Orof%haﬁ(ggﬁeng e}}cpgc? ég%actemstlc the

(S
internmedi ates N. Alter ves § cyan

characteristje/betiodien éinked @rthelpreasiot f Anduait, a&t pecific activity of that selected
An exan{)I e of 114 2007/ 037898

Pfo'%@r‘}f@%%gf)bmé@io% ef this linkagsfabpwatlieohillediimepstigator to identify

i P 2 e PR ek e ol P SRR T vt ondigEl, the
phené@ppictcskabigriBdayis $esp5’1ﬁsﬁ’¢e toldBhhges A A 1evel hnd/ ec1§8 2divity of the

11, 72. Use of am di nosul foni c acid was rep
selecgd aradein. Suchp resppsiyaphenetypic dBhmaterikiid is reﬂ:ﬂ@d’to IYerem as a

-~ 22 N& 098]. I n anal ogy
P Eipgts 0B LSRN P ] AR @O 31y Sseil propery of a el

repre$ERARUERITH IR subSiRhE&s %H@ﬁgesbyf tﬁs%ve'r:ltloﬁ %%rtﬂgg G 1A§ uding

are converted, respectivel epreéen o

Appibigari® smw@nwfnr[gnnﬂmﬂi inrthé gén@ﬂb@éﬂ dRRIHasdd etsb%rs ([I{I HS (l;at Nos.

4 4TS ok 5.698.dist a8 o e Tewdens Cﬁmgm?émeWMe

st St 805 RIS LR b 5B 5 s vty

sensitb@\ia terﬁfsfo(f litd abitioypddadsy ﬁfmb'itdry 61 AbL® atbrsSf the TOI and therefore
spectively, which are further enbodi nents of 'the

Ldeqtlﬁg%wh(ghem@a]:@gﬁgtsmlth amuchhigheydegree fragsuriicR t]&n'lény Mkher related
assa?m&ﬂ&pdl’s?élosed in the prior art. :

[0134] Though’ not always necessary, it will often be advantageous to employ cells
that express high levels of the theramutein, and to select a phenotypic characteristic that
results from overexpression of the theramutein. This is because phenotypic characteristics
linked to the functioning of the theramutein generally become more distinguishable (easier to
measure) as a theramutein is overexpressed to a greater extent. Further, phenoresponses that
are observed in response to modulators of the theramutein are often amplified as the
functional level of the theramutein is increased. Expressed another way, the selected
phenoresponse observed in cells that overexpress the theramutein is particularly sensitive to
modulators of the theramutein. |

[0135]  Preferably, the theramutein is stably expressed in a test cell. Stable expression
results in a level of the theramutein in the cell that remains relatively unchanged during the
course of an assay. For example, stimulation or activation of a component of a signaling
pathway may be followed by a refractory period during which signaling is inhibited due to
down-regulation of the component. For theramuteins of the invention, such down-re gulation
is usually sufficiently overcome by artificially overexpressing the theramutein. Expressed
another way, the expression is sufficiently maintained that changes in a phenotypic
characteristic that are observed during the course of an assay are due primarily to inhibition

or activation of the theramutein, rather than a change in its level, even if down-modulation of
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K+ SW- Aryl R22 U 115 WO 2007/ 037898
PCT/ US2006/ 033890 [0100] The non-guani di no
woaodyoa7aest r ogen doubl e bond of U can be sel ecPCYRISY006/033890
reduced by an appropriate_reducing agent such as a
the tﬁ%g%te{n %9 il a{ﬁcﬂﬁ%o? {hle% Cl%gsongt ﬁt}%u%e%/ttglﬁl'g gﬁpressmn of the

theraﬁ{uft@ﬁ & Ifr@fm@ﬂ rﬁj@sfécﬁén follewetl By eahsiont. exbldssibh B thg theramutein
ng AN NH ~N Aryl N N-Aryl Re2 22 R UV [0101]
may Eﬁbmplowech p@vcﬁedtth@ thewedastadaneiwizpisichampoterstias npegsurable and the

duraﬂ%?fﬁé%ma% Syt i e TRy e RS St T g eyt of e
ansl?ernﬁg ss%é thécr%{lféi’i@that% ﬁf‘be‘@%e&te(ﬁ*in suckisDgerhs d%rltih%j For these

car l'itc acid Wis activ by conversion to the
reasats/ stabdy exyssin gaeildineh bemireferred (U8 Pateniaye. \A@Q%O 28d)-an

active ester, or to an anal ogous., acti

HUBOL at Avseiorai Jrugrselamia mgdaod alithe RWB%? H?Vﬁnv%mé(f’{ves the
fouo-\lz‘-fll? tment of the activated carboxylic acid with

azine affords the correspondi ng hydrazide Y.

_[r(I 18a] nen} Iadntificwidihof dtheahmiediy de varick e hovd 11(dubmtkafror activator is

conditions of heating and/or m|d acjd c sis if
desinedc bisntifigation A o pRRIOPHYS HResIPEGINELPe P {3’8%-{ using standard
tech@hﬁ%&g%e IGl_cl)rr%re&Ia?;gﬁcogrﬁr %(1}%% 2l Pd%fﬁ%‘bb)"l@Z%}ﬁ %r%‘?@y;l)atlents
that Ha\}él%en oReRd cOursSdf Nitfapeically NHZNH% tBeabm ¥t Yising [20 BORYator or

not commercially available, R ng A-derived

mhﬂu’mr bbx irthown ac $1t$pec\r¢d1mytq§l@rarput§ a@y sybsaarenly sheyyn clinical

s1gnwtrf ty%qg) Qqqgéoer{sbs?en[t Wéﬁ \ég%e#elf%%ec an etn‘ta’llﬁe&) nd%?ltlé &I}%LI ¢samples
den%e%ﬁjrcﬁ‘ﬁ ?ucfh'}%tﬂeﬁt@‘éten&tﬁﬁ&y Udife st%ddﬁd BboYANY tEBBigESsuch as

Ic or "acidic hydrolysis of the cyan grou af fords )
RT-POR, tﬂesequedccccﬁ‘rtbe)}m;dtotheramutstm mtdetemameétaa wmpm@s] the previously

When R32 is not H, r ot df
St o i et e BB ke B S iy s
Mutat(fc%ql% i Pfegetﬂl a6 ?de‘ﬁftllﬁga gﬁ(flngg RErrelatbl Wsith fuh8@0HEE RkisRicd Biethe
arboxyl1c aci romWw th R32NHNH PG
protyRehmuidn's fanatioh titleg ecdi-iedsed bi, aghrg cammoalyc helhﬁee assay systems,
benzyl ox%/car bonyl or t-butyl oxycarbonyl, fallowe Q‘}/

agaitl gping siendd éﬁl%hﬂﬂd%fat@%ﬁfe%ﬁt%eaﬁlﬂucg&ﬁﬁ%fﬂl?%taée conifrmed, then
said @H% gg%ﬁg kel ﬁqu%ta%?s ?gp\éﬁe gfdfeﬁﬁéjcfsthéamtﬁelfl Whﬁ(!'h%ay be used in

nven
the subsequent methods as described herein.

[0138]  2) Provision of a test cell that expresses the a theramutein of interest and
displays an observable (measurable) phenotypic characteristic which has been previously
shown to be responsive to inhibitors or activators of the theramutein or, more commonly, the
corresponding prototheramutein. Such a phenotypic characteristic that has been previously
shown to be responsive to inhibitors or activators of the theramutein-of-interest (TOI), and/or
the prototheramutein-of-interest (pTOI) is defined herein as a “phenoresponse.” One
embodiment of this invention is the definitive use of the phenoresponse for the purpose of
identifying compounds that are likely to be inhibitors or activators of the TOL This may be |
accomplished through the use of a high-throughput screen using a cell line overproducing a

given TOI and for which an appropriate phenoresponse has been identified and characterized.
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116 WO 2007/ 037898 PCT/ US2006/ 033890 R32 IH (or
hydrocarbon chain) Ring ANNR7 OZ [0104] It wll
woeoappavent to a practitioner skilled in the act/ust006/033890
or gani c nDIecuIe synthesis that the reaction
rocess
Aty T B gl ot B ARGy PP EREANeRg Aok adher

phenbié%mI dhlatsstefisti ©6F PéedidaR st dddrudt qﬁkﬂﬂy s a)phd:noresponse accordmg to
odi ments of the invention that incorporate

the teadblings berain) s thenutilizer Reondarg scregn acgprdngso the ’@,aqa}g@gsﬂyarem to

thi.s .invention ar re ed b LOu t
distigguiyhe it e e BUERe T pa s HiBur o Tl P dors of he
theraﬂ)ﬁtéln BFfrﬁé}Qst O orR PR OB St vkdondpouhds HEYAr®BotAANBRbRAR Qbt$vators of

npl oy a tenporary protectlng group in achieving
the thdir&mﬁﬂemadf iperdil dh.ond kmbpéinesg a cep nmeé@«tqdrtgatgm@upﬂy expresses the
used herein nmeans { enBor ary nopdifi Cgiﬁl ons

theragien ST W AIEERADFIYE PRERARRYF sl%?éfict@? B Br updes spifgble culture
condgiong %ﬂahua[} &B\?éjto%'ﬁ%:@gg?dm&g Ly ég Eﬂé&gz{ﬂe?g%theﬁéﬁ%hﬁ%ms the

thera@xﬂftéiﬁ&é/dwe@ex@ﬁdsdéﬂ,, 1rS$dnyd m@(hh@l‘s $n ohosilcelbtiak doesarot otherwise express
acetals and ketals of al dehydes and ket ones,
the th@@pé@tn ax@uy Thistsuplixeogolyes pistractin e ag eaRRgssion veotor from which

e SR M SR ELG AP s

vect&%ystel\% lL8Y meMiRMOI6RY. k(Gch%’ét)al ﬁ@ﬂl@@]oué&y oTal.£1988).i b @ne
protein having an am no acid sequence that is altered
embediment, pwaxnre&sfonerewlmsam a dﬁvet ofthe thesangeeinthatds ptegst gbout 3 times

the agé)ﬂrurg{e $ ggllﬁ)g%n g%\?ﬁpf Ir(i:fe ﬁg:tggalﬁﬁte g %}P/ ‘tﬁg%%nouqflt 18 ﬁt least about

10 il BRI kS hduGhy ?fes&rﬁ@n SREPIRChRIRE BhBodinfedf, IRXAARINis at least
an enzyne variant that has nodified catalytic activity

about 28 tiles pgnioropre ferafiaageast Bbouws 36 tiowes oy aneurit sy 9é1<y| ndesenisin a celi.

a mutein. [0107] This mvgp&{aon i's concer ned
BHEPLT D) Riboo ae s bl el BerSrcsdhe Fumspotditie
t Ci
prot Al Corf SR ol RRIRein STHIRCAC W SRR RSmuteins that
are d’eb@ﬂﬂﬂi’meredeirehlso REzyIOES, aﬁghutsmallysretaﬁf cabdlyticeasivitpend therefore the
am no acid residue, or ang1ﬁ conbi nati on of del et
&

conted ¢l hewlly displasiesabstaatielhy ts same RBenobyut ehar TS R A thesgest el
cone. of t

e BT e R Vel DA S BRI, ey or

exarﬁé'}l@ a MERHNIRAE REdMOEicEiNadn SRthélpltah&hmutetn g also increase,
erapeutic agent. This specialized class of nut e| ns

decrgaseharadharaise @.ffe¢tefS§p¢<eﬁc pofivaly veith fespaghiouansi 95 mogp @f fhgubstrates

cor ond| rot ej cki.n nut a

i 8 E G AR P B SR M on b oaroner o

‘esséf%g%nh eA@dode l?rl@h&&%rd%ﬁlﬂﬂbfé i 'sofiRfcBses td Adjast expression of either or

ogenously occurring proteinin a cell that is
bothsufsixepbidtheparhateim petthothetanaticio sndhethat testland icomtrol cells exhibit the

phenabR SRS t%s%gaopr?@m BESFITF GGt L A pecdone, or exampl,
by e%é’%?sw \MAH’C&HS S\{r&‘fn%fer%ﬁﬁb&' defyi®f caﬁﬁor;e' A5sBR1 By Rijusting the

Ccor eramutei n' refers to an
amo@Rrd ARSI Qllnfsmggstamﬂaﬁdanethmdolmr (sé@forodxample, Sambrook et al.

1989 and 2001)

[0140] It will be obvious to one of ordinary skill in the art that a properly defined

phenoresponse may be quantitatively different between the prototheramutein- and the
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protein in a cell that contains at |east one am no

acid sequence alteration relative to an endogenous
wobaoomoafgoghe protein, wherein the am no aci d sSequasem®6/033890

change is or was identified or becones identifiable,

: | inical ni_f
the@ﬁqtélﬁeﬂ;ragﬁ% %grq}feilﬁ Qsomsﬁﬂ) af glgfére es 13 tllxé/ Sé)%%lgiﬁ acﬁvnaf‘y {1f any)
betwktenahs therdnliéia\whd ¢s eéﬁ@&@bﬂicﬁng Ero%thélﬁﬁlﬁiel@ MEhetatAB@in-inducing

being to a substance that is known to inhibit or
muta%@n&ma@r@msemr&e@qeh@rtbmnemfm acgulty bilsaﬂd)ﬂletahalteln relative to the
ses of .defini.ng recedi ng sentence,
con R O R V18R, AR I S BHE EcabreRjm e} e with a
protbﬂﬁrﬁxﬂ[t@iﬁ%ﬁﬁre@é‘mé éélfsﬁned ffid PleRGatib ﬁw?ﬁie%fsl%&@@ Pﬂéno’i‘es onse is
heranutein. Thus, by definition, heramutel n |
quamatw@y rbhaMamahn Foaﬂlbmﬂsyms nithas, Ith)snsldlllhedl msesugxtmempp nhhdsg to
en]éjogtgnous tgl rt1e, wherein said nutatjon is associated
norqplize the, actiyity Of istheramytein-pxpipsing ceddingta fiekof the grototheramutein-
h [ t
pRESHERM i, of e Yokl I Sloh e Mol it el it see

for exaupie, BmtaimttaEI(DOOS't)he term "correspondi ng
prot ot heranutein” refers to the prototheranutein

wRttH,  teicsuagtyelnthgskidied 1@1@9@@% rgey alep wishdo use unmodified host

T W th ect t
cd ATt SRl LT B ool
expefrﬁﬁﬁftﬂ précetiti@st (TEHeabbt RIIB aMdthé Bellkafitodrhisieh e;@fesmon vector
nmutation fromsaid pro totheranutein. [0109

encosiingihg ithghmutein wasgn@@cpmé frt onder ta gskétatedhie ‘asit qeﬁam Tlhmtn,ay be the

o BT L PR TN TR bhACE o
the thB@hRaH Bf MiterEt CGldRsHR K BhMRer DR ‘ﬁQ‘jsed&l noound is dlso cf ective

di sease-causi ng infectious agents such as T uses
agaihsidheprototherAmutened itteresi @TCQlhe ter m "endogenous gene

(P Bhos dhadhedit moiughitrire eh amyriamad pr aroppaniadkiekbpugh ot
neces @4 aiSthl Qﬁn% REEPHI &2 &ﬁthmg ih ?orrgvrn? & v\%ltatcha%’ﬁmgﬁfgncpe? (&hdie

refers to a Iving ary0|c ce er 1 n an

uondm«ga;rﬂuslmhat thﬁ@lhaﬁﬁespeﬂsdmdﬁbe exaREysaPidedssayled D ObAr O 341!s that ace
ssue or organ culture conditions outside of an

eXPfS?S@%‘#@ ﬁ{ot?qurmutenrhmaﬁ be fspled tvithra loesvn moditatpoef thy

pr0t§tﬂgtraﬁl%§ o ’w1 hha t?setg{lgs(t:t% anl'(]iqgst nﬁ]&s%llr'é = d% {N?tﬁqﬁast cwppaunds to
deteﬁn)ilﬁe whfeﬂfemh@ﬁ/ atékﬁnpé 929D tHd th@ramuldhe as measured by the ability of said

rot ot heranut ein I n anot her aspect of the invention,
subs £ofctp anastuddterthied atm@ﬁppawmélﬂe @ch‘t@d gianner. ‘Alternatively, control

( tother t ha y a [utein.
SHE AR LT MR T
artibwlad Hs6 th: i Y%
s P, ORGSOy g
thentp @S@B\‘@d o the(test céllsamd} dpgiofidll lonrthé anﬁrod)f:ells%i&eﬁﬁﬁ*}e/%ﬁhe or at

W), be thought of as a "primary"
anotl(ng%%{liﬁxﬁ re?)diralc%‘gga@@rbsequent mut ati ons of the
lupead
B s e it Bt fi0h, STBYabies WL TR ol withgegand o
the test eetf dah ibe dagiéllyddentifiedby ehiair alﬁhftyh@ niodvRI the Phérdrésponse of the

@‘TL ant of Bcr-Abl 118 WD 2007/ 037898
test qsEF /B9 6B 633BYES, oy pesnnie the ke tnndula@s ebpegrototheramutein

alters fl‘l@ #ﬂleﬁdr ogﬁﬁr&?gﬁeﬁﬁ#@&g E(grgs]se n%mccfl}%ro 8%%6 JJE B{({%{h%b X

embcliﬂimenﬁ; activerubytances ind?r by pEentified By eHeirB®iliAR) mo&lYYQﬂeQHe hdtivity of
al so a nutein as wel in such a way that a property

of the proteinis altered [0111] It wll be
understood that a nmutein of primary interest is a
theranutein that may have 1 sane, increased, or
decreased specific activity relative to its
prototheramutein, and that it is not inhibited or is
poorly inhibited by an agent that is capable of



prot ot heranmutein. Li kew se, another theranutein of

primary interest is one that has the sane, increased
wonodiasrsmased specific activity (relative to i PET/US2006/033890

prot ot heranmutein) and that is not activated or IS

that is
the BRI oAh R Sttt il PR L B np BB b uhogited,
(proddttteranisitdin ahdYer &kﬂahiu@éin a6-efRBssidd) c%&dl cBBs. fFeHe éllﬁ[ed investigator
appr.eci ated that theranuteins can include naturally
Wﬂldé%fmmpﬁgecmte the ez Variatins of s epprp et thatohayebeutiized iy identify,
t.are expressed from

ts t
for %&1‘1} el &N uéaﬁ?rg éaé agepmgre Eﬁ?‘i‘\‘ﬁﬁg& nsg@ﬁéhef?lﬁu@w fhalsus equally
effeStiedagadist Béth$h Bto@l?eréiﬂﬁt@ﬁﬁ%ﬁ%le or ﬂw‘r@?&f‘éﬁ réﬁt $ecific
their normal cellular function, wt unc
therginfifesnsences becomni ng appar ent onIy in the presence of

3@(@4&5 &ﬁ flerentially inhibit or activate the
OGP RSt h Pl ey s resea¥B! end include, for

r
exaBle I cun QS of Mk Bt Rl el Bf aF B FRprossion
charfiefs tieit eretregulbist by she alm{fﬂjasﬂmb(théiﬂﬁﬁ‘ﬂelri hathd'@shglet 88ms, any

one .may be ineffective in nodulating the other. [0112]
charpeteriftyq ofifbe egibthatctha slélied myestizuins haspreviouslaspaciated witthibe

ﬁu1&1%¥8%% 198y bf:’th% Iﬁ%m & :%%ylel?ehastu{ltﬁg]te(%{gﬁ, 1|ias§ é’gl ent ! hgt}péig However,
in sélevtingardiven @Mra@fb‘x‘lsﬁ@ Qlﬁ@dkhl&m inPéstiBhitof Rue ﬁrgWeh@Q tHah@ald

course of a treatnent for a gi ven di sease, anot her
chara@tp@@tc ﬁﬂéﬁllsﬁbe trafenia Dﬂ)m 2 phermfesannmgiecmdmgahe fieschings as given in
conmon W t

tjve
' detalg %Sml%t nﬁeddﬁé‘%%llg?tﬁ’f %’&Y 18 i“(}?IH@d}Ognd}b%ﬁ Hg\ﬁléqz@rqqponse with the
*hereﬁﬁtht@m"@akbﬁés Sing %e]'lﬁ% Stha§ 33 ﬁ]%?ﬁ’btgjch% Pt SR %54{91%&5’,1 iy, an
approved drug, and where the variation activity
}f)@]dfbﬂ | e Ghbracteeistiestspitable Frdeteetion mag bt anbhsradtly k variety of methods
ntified as being a theranmutein) In

fore first id
Ve% fe bt éﬁzé’f IS%‘T)&H thecariyaicd methods lwwee;apwg seldimited to,
ool Bsben LR SRR CY) ey o0

- for deteofibasf protedi SRAEBIGIRYorS:titiad SAbIiNa@BRAIHM®ssays, solid matrix
regul ation of a cellular conponent other than't he

blottineeehpiquss sugh as NQl'tb?f@zt Pregra.rand SV esteradpts of ¢e|111 exiracts, reverse

t he pr eranmut e
van LR k0 ALK ALl 8Be FLRL SRR i pen
(ELISAQS grsphorplanbe iftajsh geltrOardiibh 8ésa é"@?enﬂfrﬁﬁ%&entlzméturbatmns
can be an issue where it is obser ved that th

and the dikendhe tﬁle\@nbdrmpWQ1cmhaxagmt1¢ g bt detacted mﬂnar andler intact cell

e R B R O R S e Bl Bt ate
treat MBRIVT théinfick @éll ®eth GkyRGhsBic@l - . 2004). Here, the
vari ants would not have arisen or becone 119 WO
(08%] 030868cruue? D6 6daBiEss that haedheatlesvet efuctionghd Meramutein
cour 3e of .treatnent of .the di sease, but are
XPIESFIEIPR, £F Ry TR e oI 1t nOlGRAGPSRETYY f0 depeadently verify that the
vom%t@ﬁcﬁﬁtéﬁéi éérﬁ kréﬁsfeeﬁlgg teir tffeE{S%gﬁé%ﬁ]tg 1 té’lﬁ @fxgagh £dfect binding

mecttanisat, ienthat the tdrdpovasls tﬁﬂﬁlﬁl thetriteia of engd @hfﬁtorsﬂﬁ%@hﬁtors (as
activator" of a protein are used
des“?ﬁ%t%fﬁ b thetpaueip acording tq %ﬁ@ﬂch@ag ehihstnventon (th¢ teedertipreferred
cliwvates
fo th?%%%??%rﬁslrbﬁ%é %ﬁhg bacgg%m%r el ni’jlb {%I BV &?%ﬁovﬁ)r tjhjs may be
accomphﬁlﬁd vﬁtﬂhﬁﬁmm@s stﬂfﬁlarcﬂﬁhdlﬁdgta@sfays th@hare kASVRkSbno offfGinary skill
an "activator of a protein" are identical in neaning.
The =activation by an activator may be partial or
conpl ete. Likew se, as used herein, the terns
"ant agoni st" and "inhibito¥32 of a protein are used
i nt erchangeably. An inhibitor (antagonist) is limted
to a substance that binds to and inhibits the
functioning of a given protein. To state that a

(DEO_




substance "inhibit(s)" a protein nmeans the substance
binds to the protein and reduce(s) the protein's
wacetinstsgsi n the cell without materially reducPagushme/ 033890
anount of the protein in the cell. Simlarly, to
.o State th ; "actiy ot 8o tel usin
in oy a0 s R bR S lact SR pihding G wing

cells tiaAdfedtbOBwitH BIsd ApechriabCHeftR arhhein@ftharesufeimoitiher with
the protein inthe cell wthout substantially

appragittater Goméyolsire dicsated by sourdecisntifie methods mce snghl mejhpdssge well
xpl.i.citl tate therwi se, an .\ inhibitor"

e R B an PO R B bl

com%%léﬁ@(f@ﬁ‘{ﬁscuss:r h'té@ﬂhgfu%r% Be, B¥r &Anipld) Fotdn@in 4@ YoRsen, 2002;

artial "or conplete. ul'ator is an activator or an
Ennd S\Nidpial 61991 BCumenyt Rxbtoeoda ipPlarmanolo gy tWiley &rSagk, Ipraagrated;

houl d b t dt { hat, pi nds t
g S P S BT 5o
. r- ) .
s 3RS VL (B UL Rl M 6 .

19812 substance "inhibits a protein” requires that the
substance bind to the protein in order to exert i

ts., ..
[0147Di t Brapastiewat emigidimpntof phe ippeniiog; bempghodys used to identify

ubst ance "actj vat BeUH-THEL ;
RIS R T QL B o o
theranit&H G each 'eRprRSHeD 9n BadB dmubih8)de1l @sing baéart hedtiiodology and the

ordinary neanings in the field of biochemstry in
pherfogsspenses thabare obiirne] arh grawth shareetedstios Stevmima! ¢dlglensity fora

bst ances.(e.d., enz -substrate tein-: .
Cal‘eﬁli].éléﬁﬁ%qd_ chll.g%l}.}g{e, auéc[1 %yo%rﬁ\ }Q.St i §%‘Enﬁée?@;h§?ﬂ%flﬁle1%ﬁﬂ)’ Unmodified
host cRIG5ndP ¢ llssc_oﬁyaﬂﬂﬂ%' RS pMkdibhn védibeId¢ bSboth thay dtidnBBy also be +

cont ext o? di scussl ng tge rel ationship between a )
useds Uhstilansehanthtiodineny the sgsocedls ntpni anaydie ywedwathrer wagout reference

used herein, to state that a substance "acts on" a
to a kpayyeinhibiton PF @EVaiory protein, "exerts its effect on" .
kot el i ' Mtior of a
RS SpEt GraryARGy T Ine TRl oh SR S ot oSy
dire@ aiisbuateastanot- AN abas sieh subdtiatd s CrkB(Gbriered i Srience 293:876-
[0114] The concept of inhibition or activatiqn of a .
80 (2012 eladaptanportervidphimgdiatss she smBeQion bebvepngicktland Ras. The

extent. than t r.cespondi = [ : Bd-Abl ;
e S R
cell. PR HS2RRE 8338 Q@b stifaf is bAEDOKT Anyt duth saliutkateat@rld eaffive for these
herein as a positive "specificit " In_general .

. gap. '
purposespprovaded of asirsethatphosphidsylaten @g@éd substpic danbgsnehown o occur
. .specifjci ap.refers to the differenc t
s GRS ot R S B SR AR RS P
discg&géii gﬁdvg.n Dth& dighal RhdsdbRntdASdadk Bothfbibntsmay £186 be monitored,
ased assay system of the invention as conpared to
incledibpec famajly khesabSTATY, BB Kihasesmfbingsd R/eéh MEKNBRK] and ERK?2,
conpar abl e _condi ti op i nhi_bi t
NIl 04 Akl iept 3ol g S AR RIDKT: 2 PR LSRR, others.
an n -1 i f . b
OB neR SRR BT R 2 S s bom.
iderGifien AFaih2mo ) tidsé anlsibit@s am)aldchetiabid differiog exthats sgansidhe wild
subst ance to inhjbit .the prototheramtein under
typecpraigdresinetewa?d 0t ons: [0115] Wien the conparison is
bet ween..t h . : i stine
PSS SR YRS st s ARt BREOE ot o one

or thd?8 Bdrhpdiindb e Bfbdalabofi® figgtivsal ap@dtyf ofti i1 05 &P theramutein is
deternmination. [0116] Alternatively, when a conparison
is made between the effects of two- distinct
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substances (generally, but not always), one of which

is tested on the theranutein and the other on the
wonoiraereganut ei n, respectively, the result i sPCEUSRM®6A33890

het er oi egous specificity gap (SG determ nati on

)a ARHm I es

adnﬁgitége;r%dtgga ous égﬁelcllé | m#ﬁe& %HQYS?@%&EE? P aqslugﬁ%herem means
delifetingiha gbmpéayds s ese ﬁrb&nﬁﬂﬂ&tﬁiﬂhﬁ halﬁm&nhlb}bé}{}hnethod that may

[ nst ancesg whereas (b) is an exanpl e of a honol ogous
achigyg gherregyl %Quélé\tp poéy & hf?aatdnnmste{e@ufpr]exmpler mﬂg pacenterally

dersta d|n

(mtavgﬁgugl or n§tr esglé %X%Pé%ﬂq frbv.filgj I%éf at}o§5l}“é1§ term

“mapRhly aﬂ\’ﬁ&d Hef@n &ABRNEQHOGh RIS BubiE hbY
i medi atel y obvi ousnto the skil Iued ar?ilhgg%tolﬁ %ﬁlé%%ratory

anlm@lﬁ,rdﬂnmh@mtablllcefamrammalsm‘éTharapceumMy effeeme engoanDmeans an
at t

ame %1 rent co ag for exa E
COheeh ?%muaﬁ T 8%%{?5 tﬁ@ mamga FSo%quoyV@ 81 pdeping the
desip& TRE L
o Pt R bRt dFypAmE S, BRIl ey cell rowth and
divisiestacd at their respective |1 C50 val ues on the

di.ng _prototheranmutein and theranmutein. The

iﬁi $ ﬁ ol?qﬁ\}’é‘éeml@lapwl%ﬁ |a|m%b@d ohirqating disrase in e mammal by

v, abl ions
eanifSbtihg t0(BE b A3 A AR PG R0 RS rersipeh. Suitable
diseagp tobe tieataltsbANGES thé’l pieserﬁl i efBsLing il Chut U 1 @hﬁﬁeﬁ to,
a .theramutein have a "positive specifici ty gap.
relapsjng peoplastic Oro?therrmohff;rﬁéwcfdiserdeys t@aqchawn be@an@saslstaat to previously
adm% e difference betwee

SR Puhy TR SR8 Pl ISR RS frbmaatanon fgon imdividuals

- withoreseet duiRpiibifitebideed refimbhthR 04 Mt heLAiR!
2007/ 037898 PCT/ USZOO%/ 033890 ( however sucﬁ‘{:lfg?r%%%eﬁgﬂong

thergpstatgstse dior exanydé,uhe tate of el 10PADT byirosind kinasehsigialingin CML has
activat ot heramjtein and its correspnc ~
beer ST B SRS S e THEGA LIern Spee pf Per Ty qéla@dmg resistant
uBRlCH LA F REBKDI
e | ess eff efc;t [ gletﬁgl %@%&n‘t?ﬂﬁ e1ﬁ‘§ fgpqut her %@2% S%nmﬁwty to
inhitityas ofp218°F 07 mxuhougmomthmuwsu@s@mﬁ@ megameta@ Bthers may
aratlve formof the theranutein (such as

C
Pfe%ﬁ%mttﬂ%ﬁmm*g%? Rarlhsic latierraxamples will pat heoisyognized as alnqr@nutems until
such(%ﬁﬁg&otﬂ{ diséasg §{£‘?J gﬂs &% a(}ld 1L ?o%%%fed b%(t;r St t Ftﬁlea lmé)ggleclass of

former categories o npoun

therapeeticagens. @:tma@ﬂmdidar@anmtvﬁntsuéH}ﬁféemgtﬁagrtﬁéﬁhiuve%svreveal
| esser effect on the theramutein is of "no real

themsglyesgspermedtinigedly stenifirant m\ﬁeﬂr@foftrﬂetu\sqammrespcaisfwenas yeading to
at or. ea recogni ze a
the pI%e&kﬂ Af?ﬁi a%g?agéc Theg PR %e"fﬁ gﬂfﬂ?{’?‘?@ hﬁéhetrﬁ@u%ﬂjeil ficity
[HB2PS SESAEBodifed of @l?e’hﬁ%ntfoﬁ' ﬂh@faﬁﬁlténg nf¥dR1®rs R m1n1stered

needs [0120] The invention al so provi des a neans

in an’d@lirﬁtjoleIﬁg)r@@fmﬁ dﬁler hﬂatt-na)dinshc tgants. d&sy swthble anti- neoplas‘uc
qunds can he identified and

sgen] e it oo 2o R At Todteeon SRECRRREinde Gieror. The
antl-ﬂ&fpﬂfsffb A&t b Ekgalﬁﬂkj/lﬁtl %%éeﬁt GEI 4R ﬁtgb&ﬁﬁ Ef(:?tXﬁ’l%? Ot alkylating

where the effect of St ance on e ce

agenfsungtde bllinfge hoff lithited tol bmplatin,e:ydl@gmpuanfde,r ephalbfi@nd
g on

d {yﬁo.tei]ﬂ {rﬂ%%redtothe ef fect of the sane dru
acapbygingo Premeles ¢ rpgiabaievmelidadnt not limiser t%ﬁ@@gelnen
d f the s em ena
R aud PP Sl ihe a oulenBe AR, RIS oo,
aminbbenpotheen,caampto thoodt, XG94 1§ l‘c?@te@én (ABsbischahde [GhhiBRbr), and
on the cellular functioning said

"(_
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theramutein than on its correspondi ng

prot ot heranutein. Further, the system enabl es the
wdizeramesdy of conpounds capabl e of binding to R&CT/US2006/033890

theramutei n. and exerting at |east as great or greater

conf RPNk THOT M) gl bl

inhidier)e’ Whén 98 ahth—@ne%ﬂﬁeftl@%@aﬁtds Fidli o] the b@rrmmﬂf the madidtionecan be
particul ar enbodi nent of the invention,

onpound
eltherra)ytebEl Extesenh bebrh sadiativa therepy +EBEd )R a%teql? Q%éar%wherapy —BT) to

f h
oo TR T S S 5
rumérbus Pacﬁiré“nllc"l‘ﬁ& % G S@hipYe tl%gt‘?bé‘ &t ageh® tlﬁrt%@iﬂtﬁie&wﬁyﬁif fhe

as agal nst the theramutein (i.e., displays a snal
tumaeg bsizRttieatedynd ﬁxecroaqwfuaﬂmmtyat@a of the[agaie2 It sheulghbe emphasued
enbodi nent of the | nventl Qn,

howeea BPRIPGPIFSGO! IVPRIG 0t b Sy ulat 07y FHERT ca
admlt%%ls%{ahén 02%5 gtl ﬁ{ t&&(r)?ﬂeu Eaée‘ﬁ%td?roﬁle?fthefrhpe%hc regimens that

oan at“bind to and

are cdfibinedtveih @k aﬂmﬁﬁitraltlbﬁ oS dleeat@eintoheivdatosei n. The
chem cal agents may al so be inhibitors or actlvag
aﬂsahe Antnspplestisragents Wiueh @o ereserthgmoMRdR AR ATe Ph cingpvaluated

can becggwf glgpp roL.oLh erta ?ﬁs@s‘ 1ﬂclu€1§x§uﬁ)§gxﬁ‘?ﬂ1§'@Toticf‘lﬁhfbﬁ{)ﬁsalkylatmg

Oyetht™ oun
agenkd) bR SRAHBARE) Mter@Mm@QhﬁbibﬁéﬂTgrdvﬁfl gict@xshibitonsetell dyale
subst ances that have a 122 WO 2007/ 037898
inhitROTY, 662006, ©PEBAOeranpinbihilons, ank FENIvalAEents; biplpgigibesponse

cl udi.n 00 atom c nmass units (Baldt wuche ..o
modfife PAABER SRS, OO ED P PSS o g U Rministered
with] 15&6%%? actlvléfgr@%h%ﬂﬁﬁéﬁ‘hsse stated herein, t he term-.
stance as used herein refers exclu3|vely _
@(bﬂém] calA mgéuiater almihoranussin s beadsinistiped Wethemhb@ileb that
agents

BT ST o B B B SRRy ors s
can %%%Q@Ps‘iér&?@ th @%gn ?H&chﬂhﬁt SMikidse ﬁ@&hlﬁé’é’ @cémﬂ)(ﬁ{%ﬂi &f a signal

reater than 2000 atom ¢ nass
tranddiibficn Iﬁcﬁma}q Ipﬁe)feraﬁl@h&iﬁ)}n}ionemlw tiendigrel tremsduciort Ib'eehway in which
i nvention, a theranutein is sel ected and_used
the theremgteds ]zwﬁgléﬁ ws@acw GOGIBON ESRPT §0EE BhE hFs S draisduction
res tio 0
a5 Tari AR of R iGAHoh % eGR moBIER s bi¥n

combiMati Ok w'ffﬁraQe@p&Ir laﬁ@gonﬁﬂ’tﬁﬁt&ﬁihﬁs%lp&iﬁwllygb fted Epideriad Kﬁrowth
the sane prototheranutein are known, it is. prefera

FactooReespeu(EGFR) Rargeulady prrferrad arp antigentbandingmrotsinpibat Pbind to the

se int gener a e
extryeglpEE S ESTR PR pe O T Saform e A8 SFRSRaR:
neuthaliz8 & Qﬁdﬂrﬂﬁgedra%h%ﬂo\ﬁ%ﬂml“li S AR WGFRIBHtad Rkt cOVBE e Pp@ftody that

pr ot therarrutel n) using the drug that was first

binda dorEAFRt @radigaad df EGHRmndtivhibithbibdingof E&dH todtsdigend. Ligands for
r ot ot her amut ei_n i nst whi ch the theranut
B, s Bios Tor AT G BT E R oD U B A GF (B-EGE)
! ' Afis that result
o I 55, ECPP TG Rf BN e BRIl 6y o
in EGFR-wediated stimpiativs) ditbagle@GRear kisrheen sHemevterbe m«zre(p@main
relationship is necessary or sh%gl be inferred

prorb@tmge@glqa%esesf éh%h?@mbeoefppr?%e% REGKR antagagis) spp bind
ut |

exte Ty ORI pn BT, BElop R R (LR B Bly ARBRMANAE o e
ligahd) oRir@6inb ¥ tot th@ tyrwi@@kmm dosnairi athe 8ask bl éherhioalr apents e Emamples

be properly sel ected according to the teachings

herein. [0124] Thus, for exanple, random y generated

site directed nutants of known proteins'.that are

created in the |aboratory buU85That have not been shown

to be clinically




rel evant are not appropriate nuteins for '"use within

the scope of this invention. Such nuteins would not,
wohowmarsse, be properly classified as theranut CmaS2006/033890

either. [0125] For exanple, in an effort to obtain

enti al. inhibit 3 fi: .
ot EGER Fleerig I BubFGFR el Rl tinfipiob Holoplen) S Rych ac
antibd@le8 ¢ARduAtRAAI &FivelentiBBRO) RS HOMMECGRR, iant ichéthicel @ents (small
tyrosine kinase activity. The authors perforned c-abl )
molecites)s suches ayshetiv kihaserinfibiiers thed actabigctlyen therayiaplasguc domain of
nost potent conmpound as an 8 nM i nhibitor against
EGFE. apl . Wen this compound (PD 166326) was tested
st palﬁép T QeperuheilNsd inhaMBYiBEnesistare the
Eﬂ%&gd g%?%élt 1§§§§%§§ﬁggﬁgrgf %he mut ant s suchgas p2
receptofBor vabllaFRfbeliblLgrowittefapt (BECFRY arfisYEBGFR-2), platelet-derived
t heramutein was found tq renai 0.fal.d nore
growth e RDCF I T S Er0HID iGN OF Ry br a5 astEgh ¥ lpigF @FOFR), and
oﬂmin each case the conpound was still 123 WO
5007/ 037898 PCT/ US2006/ 033890 nar ked| y less effective
solpe p2d BBabindAin thbepante dersndtbianlibitords admmisterd before,
he W | d-type p210Bcr-Abl. Wen the copgpound was .
during ot eflergaimescingthomey Withlanqgthenagent puIeLl 4% #RY sqybimation thereof,

. S u l.e to.inhibit the.actiwvi ' e

e Bpun AR 53 S o A R o B ARE S5

comﬁ%lﬁciﬁ 8 dntitheoftaltic ddeubthefap§. Hos&l0Hey tieahpaniuetinathibitor can be
a

e To inhibit a theranutein that is partially
admimegerst hetven | 87d 36 Aays, brefernbly 3rand 20tdays, ryorg geaterablythebveen 5

T315I tant of Bcr-Apl., .which was already k
+ and {3 4y pomBencine v bR arh Erte ekt prped iforthe -
i ' 9k e dor t61RBEEITRUAGMIthARImS et ferably,
mveﬁﬁ@’ﬁﬁﬁggﬁﬁg?%%dagﬁga@%%i I eétto identitfy an effedgti Vga 7
. subseqidnbid atibody thempp210Br - Abl T3151" t heranutein. [0126]
| ndeed, prior to the disclosure of this i vent#on .
[PEI70di Methearerentiavension; TucitAle Msddsgyoteser Postelie, -
the fir i ' : : : Ichla@RSni i
oSt bR EL O g5l S GRIPIE b
neoplGfIe aFHIRE asdbidntddonistkesTidtiter ret@pre el anslneaghstic agest regimens
_alone a net hodology that is capable of |dent|fylmg a.
utiliggvbarcomling:ig dhr iny eritone Mebide pye Fsgimehbeicred tofe optimally suitable for

210Bcr -Abl T3151 t h in: 0 ar g .
o BRI T Rl e o
spectfid shtl-WRor RAAL SRS mAlbeddfi® bti-Aeoy|3€E agdhad) whith &lll be determined

Sci ence, July, 2004, Hare et al., Blood, 2004; ] }
on apapipitrtg petiend basis. LRekend tadnpigigtrationsinellds, doreaxagiple, oral, intravenous,

. . Leukem a, 2004). [01.27] it.cannot be overe [ :
cREongtc eheopRc aP-bie ARSledfon TRER AT bhlonist
adrr?ﬁgtgféﬁ%egéndg 38 nRHRRRR tfaétd)ﬁ?in&l'ﬂ@ﬁlg, fof eXtnplb | 1BE BRveiof antagonists,
or patients who progress to p210Br" o ) -
the tggg |a1|1(3; ;ﬂégsrrﬂglgﬁgmmmmrt el {bgmggﬁat&é c@:ctnd ﬁw:rpgnﬁ?f acérgm?tgatlo: of th e
Y p l . [ .dev .
antagaaRSt di FBEUI R P74 DTHER B BE PIERT A CUR A L imited to
tr ' : is certain. The nmethod
any@%ﬁ%%ggg%ﬂﬁégt%ﬁﬂéggeﬁgggggﬂgmfirst reported approach
t[|(1)1581je ntSfityble Rhedereiaciude, fonttaynpls loae acmerd afowater saline, phosphate
chem cally synthesize effective inhibitors of .t

_ he
buffsperiomltine, dbrtrosei gycarple pthaal@nd the Iisy apvelf as qarabingliqns drpreof.
i.nvesti.gator will j. ' C ' :
cargigser 5P o iins ENESPUES b FRADOP A0, such o ertng o
e@8i¥yihd ShHns, PresdivatBeh st Bilffers heliicliuilahee the QBABifel o effeetiveness of
present invention, a test cell is used that displays a
carefully sel ected phenotypic characteristic (as
defined below) which is linked to the presence and
functional activity of the ¥&ticular
theramutein-of-interest (TA) in the cell under
appropri ate




conditions. This should be qualitatively the sane as
t he phenotypic characteristic displayed by a cell
woOhei7/0a398 esses t he protot heranutein. A phenot poras2006/033890

characteristic (i.e. a non- genotypic characteristic

of the. cel i r, I.C Al - "ag i
the e Girfodela b osp HARE i edBhE e o APOBIAan, s o pell lnown
in the!&€ HefoRulaea 8y ay®ifteddaguidksaukiahird ohdeleyead relEagr &$bé antive

of the phenotypic characteristic is responsive to the
ingretiEnahfteradininistyation to the mamahut ein in the cell, and is

RuSST pe bhe seutatdieOF By M P oR enl be WF v S BB Sh BB
incluggliéyégagl&gé,ggﬁé%&ni—mmgﬁd ghab@sdrRk ] sith s faBlets, pills,

as a result of evated levels of =
powddis lignid slntioas,tdispetsjons an duspensiats, Hppameatsupppsieries injectable and

oA B P St 5 AP 0Ol Mfsion

Furt her.. 1.t can often be denonstrated that the
theraBﬁ%t Co%py%f'ég}onéhar acteristic is nodul ated by nodul ati ng

[d’l@OE pesidH songokitivhd §f thé prdsenttivemson tuei prepairddhingimmanner well
I nhibitor or activator of the theranut %iqn . oalt hgu%h 11
knowhingthe ghayarcentisghsst. thanakiagthsicampoghon (hsReye igeregient wil
ctivato the. TQ t b AR : ich
usuaﬁﬁg.e P]li%%{ ‘fvﬁ% SR &4 dﬁ}%ﬁe @ g f cggqi%%ﬁ%/?g%_r FI(%EJ}%S su C%Eagner whic
can, RSrQx&&ble, BESthe fith df¥ecapsiilp@achedfpaged drivtiieg corteiner. When the

phenotypic characteristic to be subsequently used
carrivd gehvea agpvidnenteis tarcte 4 soflisk sexrissaVidperrlismikmateriple WaRGh qckseps 2

.i.nvesti.gat or al so use a subpstance f .
vehigl g SXEHUeT §" Wg@%bﬁ‘)éﬁ&% Ve gt %th e@glﬁso%%gcgmp?)ﬁfgmn can be in the
 forml SFRARAEE B rer %,%ghh}é&sl, LachBs! dtfivs! @8tk nk, NEFREIS €8 DFolid or in a

decreases o evel of the correspondin . _
liquit esdduns, eimtme T centainimpywortenamplei iy tod! 1/hbe el ghbpbihetaptive
simulate the effects of certain.types of cﬁivapors o
compgundn sfhadopasd 8?‘”@%@%1&‘&%&%1?‘@“&”?% g‘é‘i’F’“ﬁg @u P PR ENSIOns;
. I nhibitar 1.k ., which is a class of
StenL [e‘)drcn@t eﬁpggéﬁ%sgﬁifﬁaﬁ%?dr% &H?'r eversi bly and covalently
oW1 i €3t shbeld Belappreeiatidthatdghé methedsramisrinipositioas of the prescnt

~ without actually having access to such a conpound, M
invefigon eamebendrpivisieiedde apy FuilbHnpREIah SRFibisa 14PRIL Tal, or mouse. More

notypi c characteristic for subsequently
Pfefgfgﬁgbﬁﬂ%ﬁﬁ“?fa& .Saﬁnsngl%'l cellul ar assay system Exanpl es
F@R}Q‘]‘ t The BE8mPburk dédbading 16 Hielihventiah magulsd teerdsehipdsishlts. In the
or Such purposes include the use of anti-sense DNA
context afsheinlvedtangprsferenealis given wrhapmaggt ‘acegniable sall
i nterference- ed. net.hodol ogi.es. .and__.vect.or.
Phaige Ay SRR TR o B g BNl S &2 agdiciop salt of a
~ &h&ﬁi e SRlErHhe desuphpnotite; onGhan@edesd Bith€art to be
com#)s |§1€Eg§ﬁ{vgn tdr?}gnact I Vi t_yebgf the theramutein in the
gendraly aweptableNot phalypacehiieal ibesr datredoguticallljaceplabla sadts can be salts
phenotypi c characteristic.is .usually. al so displ d.b .
of tig comOUBHEACCOYR M B eEion ith BB PRHCI A B 7t Rne s
i ' { ' L [ 3d1€ hy@rodRHE ati@dhydR¥bromi
vl ol il BOFBRLORIR, S0 B HPLI I Ky roRREHL ALy @bromic
acidpplssphdies &fidibedubfurit @didNdr tA splewith pranicakemaglieoi sifogic acids,
Is sinply a characteristic of a cell. ?%ier {({wan,a 4 tartari
suchyesy Earyeppeplenagetic eeid; melete asid fBateiqid, malicggtd pigic pyds tartaric
. specifi.c requir t Ly, ' i 1sulfoni
ocid R s R PR P B RMIRAR ocjd, phepylauifonic

acidOWIRISOS foRic &iEat napBthaRatdibulfoed ddid. aPhasacontisyibt soeptable salts
according to the teachings of certain of the

enbodi nents of the invention, no other limtation of
the term phenotypic characteristic of any kind or
nature is intended or apprdgriate in order to
properly and effectively practice the invention.
Indeed, the skilled artisan nust be able to sel ect
any characteristic of the cell that nmaxim zes the




utility of establishing the proper cell-based assay
for his or her needs. The phenotypic characteristic
woam7ma7sysantitati ve or qualitative and be obsecvaisk®e/033890
or neasurable directly 125 WO 2007/037898
can Blsd bYBeRA &) O33R Rum @Qltsgofthéjgﬁxﬁgo\{ﬁg% Sccor
eye or wth a mcroscope)
prefefeacaistgivansd) for Bﬁam;ﬁe,sddﬂﬂm ipBrAEieG! hMgl‘}b%itﬁhQ oS&ARERAs8its, and also
aut omat ed | aboratory equi pment and assay procedures
to apanEIg st RGR aﬁ@cdenﬁ@%@omfangnoma of ﬂrglahle aannes m as,forrexample,

.h t {
RN el iAo
dimetpbdihsufanol) ¥radive ﬂ?ﬁﬂ@ WMy RinS BN Ee o ?gﬁéﬁgfge@‘gil%rg@ie.g@&, Berge

of any type of boratory i nstrument at |
etalTﬁePItaémnSCldb‘iﬁcﬁéUI 1-9) is not the sane as "detected." A

&pfmqr% elglé &Eé‘ detectable to a skilled artisan
qq%ow (?PB]dcaéan’aWOtﬁ peications, referpagedrxig textbooks,
BT U G EORTER 0 5o
dlscmsmte.bﬁmemmmc(m;pmm @B‘ﬂéﬁﬁdppllcatidns AAY ofder dRmideaR!if their
tQ havzﬁ; e relevant phenotypi ¢ characteristic
entinglieHE BereBi iros@ed b éef@rametmmh@fapahmmﬁo aore fdly slescribe the
state28f tﬁggrg tos%ﬁﬁﬁlg%&]?r ?e%?ﬁnb)e 101 rt%%:ntsl vating the PA. This

provi maX|mzethe intensity of the
$®1§62@| Thiato béunc@:@dﬂ&f(?dtﬁcéx dctddWBat R¥1ati6Rd tn the'priltEples of
assay. [0130] Phenotypic characteristics include but
invenien hryein diselqsed may bgrrmdletbyma skidled i $ieiadsind it is intended that such

modh%%ﬂé «[rgl?oat) f’ug{jé%th g{: g{q)%{gfok lonﬁl{ fptv e ; Og]gbst rate
| f[d)ltd%i acmas %ltd%@ng kdmpTBRFBaa ISk S i %veﬁ)agh L should not be

chl ori de, potassium “hydrogen ions,
Conmqh@émlitﬂhmbuaof tba snvefitiseinamg ways SRk dmhgmuhesr or
er in cellul ar chem cal_ . -species such as cAWP,

°°n"6ﬂ€%‘m’1 By PR s theyeypRloyRddp dbt FansBuctapRiIvasPEnd pfasmids,
the 18&?@01’1 @P(g%hg‘s B&ng?gg)pgé}ﬁlels L& sucﬂ\%o%&?&xﬁf@g r1]1'[11§£ lifee m}roductlon

t he cel e or measura I iuous
of pl@smlgs ,mtg hosn‘itclallsr ahé tiefexpresdom Ind déterdfih@fonah@esf ¥kefds and gene
gtP term nal densnti; of a_ cell culture), or
brodyta el i tgine figm nupeRGHSRUbG AL dnehudier Sanduanks ] at al., (1989)
Moléc'hgcx? T1Gh %CA] ﬂggcﬁ'aftopy Nﬁﬂ&eﬁpfh@ X | ét ng?aga;)J géaf,béggagory%fress

ranst ent f Uk |n
Coligdned..et amel‘QSM@ ORrre@ Préfocyia in Eﬁ‘ﬁu@élogf-‘ deﬂé}l' & Bonk rIncorporated
intracellular cAVMP | evels). In certain enbodi ment s, ‘
Ennag 81T gt o 1 BRforyant BrQEMSantPélﬂnsaqob)gwawlm &dSoes Bedlfacmo J.S. et

. SR GRS BLFRI By, TR R 1 ey ggozst. A

refer8ic®s hith@OskACherdih Bre ihEsPOGted iR HRICHRIAGT €ri sti ¢ that
may be seI ected for neasurenent. As used herein, the

terns "char act eristic of a cell"” and phenotyp| c
EXAMPBEESt eristic", and sinply "characteristic", when
t ef &r t ticu measur abl.e _property of
(88 e odsn %sggdéa%wef{?ﬁ bR
inverftionl YN Bist1dGed ﬁlgyaf)@ﬁfa&e B ofe 41884 1ﬁ%é arfhddlie & 1ntended | that such
substance, are identical.” For exanple, a phenotypic
modlé‘lhdﬂm@tae&mshel inclodad wighih dimmop@ome poReithimtenties.ones

cel | ver expresses a sel ected
@?%ﬁel n ’f@“ & ?fl}ﬁ%HWFqunh@ﬂﬁl? g&@m:%reéfst fgpth f@ furlagy Blustegte the
Se or
inverkioh aB ShSdno e qobetniBlty BLEELARRL MY dDSIEROP 1T 1
or ion, such as cAMP, calcium sodium chloride,

pot assi um lithium phosphatidylinosi toI t cGw, 126 WO
2007/ 037898 PCT/ US2006/ 03389%

—;—l.

ng f%/ht%? ﬂg}éggon Particular



bi carbonate, etc. It is obvious to one of ordinary

skill in the art that after a cell is exposed to a
woeel7/8tost ance, the characteristic so neasur eBCT/US2006/033890

(assayed) may be determ ned on a sub-cell ul ar

XL BN IR ER N DI e RSO ISy 2 TR
t ﬂﬁ)e68]u bsi2d 0BE Y5 ¢ yeethieninmtain Bt BB tH20B- Ablepr@féhﬂ (pzli@M A%y that is

performed on the intact cell, not a sub
reSIF%TCtP ighbitipp by 11Pat1'lﬁb n@ﬁﬁﬁlﬁ@dﬁé@q\@% |S(5r Il p CTleedl‘ﬂiltatlon at position 315

t the ce ntrinsic
cof BRI EIRe b RSB 65hle 31 oSl Bl 1S e
am@fg%ﬂ&tﬁlﬂro@ R168el phliGRs. f THIS Pafic@ar mbfd@t ﬁﬁ%ﬁv@v&n{%%ﬁé most resistant
(mass) of the protein inside the cell), but fa
Suc}ﬁrﬂ@tanbéelaychldmtmﬁﬁl stic that resul ts fromthe

|ty oéthetherarru e|n|HS|dethe cell, thus
PhenoFespaRseaTasStetemised foneBa/EP celline Rngigeered to
AbH15t cussed
ovef@x?fe's@ﬁ% g\i/@:m Eor @%&%ﬁﬂ}i‘éﬁ' 'Th'efpﬁ%{m{gesp%ﬁsee?\g%% er*erIaedn rglative to

nonﬁtramshrmed(Baﬁge:eﬂhaid BS’F 8 aplisthet exbredeRERQVPY ™ prototheramutein.
aut ophosphoryl ati o tﬁr ocess whereby the enzyne is
The PROBfe Wat thp %ihﬁgOft e T3 pHaswhas ¢ rovole alfighersell faturation

ol TS e A R BB 0 AT
Ba/Fheslphes phdioydrad 10 thesdbadiRe Of nfté}l%:uﬁﬁ?@ @8-HNwARRLORGhREror

phenotypi c characteristic of the cell for neasurenent.
mairigpance of thecanel noncirangfosmad Beffddelline. THe phenvatsponse was defined

and Gl SR aei il e Pl D el gat or krove,

01 hoqme Qaeisk RES S HEA el !

? h emgct ivity ot?sﬂagﬂﬁrg?tggﬁd kvl%?] gse [ é# egd %‘gﬁ ﬂ%\:ﬂ%dqmummg
syst@mtuamhg:h@f ulmaw@ Wltﬂnﬁﬂ@fesllawerd@&qmmahﬁin] eqbdibrou ghaspul
matl IVI sufficient to und

OPU%?LIJ EHS%IE HH?V 131”?“ d apdrelagopicy B‘S%toﬁeﬁescé%%b pipd then geunted, all
. d | h celd
mdf%rllgﬁﬁﬁoaks)gli 8%6%8%9 c%%@%%ﬁle ?fhgt%\}ﬁ%aq}g%ﬁe éaﬂg&{g’eto perform direct

cell eclunt=atri mnqﬂemdn coliwrennd dyall 43 300i18 ah€ $RRAEdes staiddAlly Higificant
onsi ve phenotypic characteristic" neans a

p
totalcf’ﬁii rcaElité & FOBY Gt Sammples C@@rallmxm pchowi as 12exi9mells.vAlltof the figures

dlsp](a?mglq:'eg QB&nt%d @?ato 1}‘[92195{212 flh g}%péslteﬁn g #%ee}cgmﬂtlé}pﬁ}ld

analydie smrunranéom@mmhme PR bk padsiied, e sgﬁgﬂan glsé‘%a}?’aﬁlé of
agent that has been adm nistered to a human bei ng
deterrpigingravgraenst] virbility by sesimguishing couned. mylagetdf celll &lal\ha\fe(hxcluded

el AR BTG5 o e i
(counfed at MefavTHBIET Bilsh. h&?&:‘%n of ﬁyﬂdnﬁﬂ@@ﬁﬁ't@&'e%@ll Qgrﬁlglglolscurs

growth and proliferation. It"is noted that
immediatsiypricarto tesampledyeingesegpentiafly igtcted mto theenieidchll fany

f. F |
simufiplocl G beRRUE SRS RERIEG pr ol 1 f er at i g’éangng/ or
Eblfﬁl]3 reppd %Iste?rpm??%e 11&9%’353@ 1RO ANAL SR G w! C{hfgﬁ%%ht sCreening

hat” may result om OVer expressi on o
devictistté prowie acsehsitivaandopretied cxdl cohhtm@arﬁfbdllfmﬂﬁh@%say system that is

Wﬁfﬂglgg gf this invention that by overexpressing 127
mor B #iblsyperenptoinndaeriel of metabelie ptabiitpbesadiogllular
a%mw%ugﬁgﬁkTﬁ%r%&Mﬁ?ﬂhﬂg appear ance of such a phenotypic
haracteristic characteristic becones |linked to
the presence, anount, and specific activity of that
selected protein under suitable conditions, and this
i nkage allows the skilled investigator to identify
inhibitors or activators of a theramutein of interest
(TAO) as desired. Accordingl3f the




phenotypi ¢ characteristic is responsive to changes in

the level and/or specific activity of the selected
wonRei7@a3TRI8 Such a responsi ve phenotypic characteCTﬁmhmmm&m90

i's referred to herein as a ° phenoresponse and the

FAIREPT (AL RRAARLL 1 2006 cohficinll SBSKClSRUA: conogutrations

gene'ﬁﬂ fg &Bmt lrU (i3] ZODM?ﬁi idertifpustbdehthapwaocapable,of affecting growth
ncl udi ng licant's own prior orﬁﬁhqﬁu3 work in the
ofBgeaealéa (Barréamfﬂ eells) oWersupressingaihe p2 thgggutein by any
4, 490, 281; b5, 266, 464; 5, 688, 655; 5,877,007). The
mea1i‘Sdent|f|cat|on and sel ection of the phenoresponse
1@‘?5 deg tBﬂ?oisa*(j);?Hﬁﬁaieﬂ)’ 1334 6(9(%nﬁfouﬂﬂ§ $howved Rrdatdrahan 50% growth
ssa system is extrenel y sensitive in terns of
1nh1b1t16n aftii¢H wrettioovighetot aohyequmkht@ app:rommrelaéﬁ@(i/élsm@ ch¢mical
the TO, and therefore qugtlfles uch g(grﬁ
classggeRetestineaf thespgempenngs avithibg sane eall Weoirldrd a dpighase ohy
other_ r
comft e il il ARRAY RN A AR Erdofed JRORALD those

com?ﬁrrﬂgeﬂﬂbﬁ@ shipleseowraly goelth ihitiitiad. Evopr thésrahk gi'dcred
evels of the theranutein, and to select a p enotBEic
datalbasesthe hishps s¢asinghig0 corré@und%brseén*pewm%%te% PgRe b srowth
era This is
o RIS Pl B U5R AR s ver on

rescleBS AN REReDSINES AL ¥ssh 6N BEhe BdJPSt’IBlgll hstestetls and wild type
(easier to neasure) as a theranutein is overexpressed

Ba/H3msa:ogtmdwleﬁ$ acertdang to themetiods opthe Porsertgayiont kampoypds of

observ in | at or s he t Ber-
one ST P Bl EERER B2 s e S RS 210
Abl- mh?ﬁ@Eﬂ‘lﬁt@in@elaﬁv& REdReR 8l orRBVEREGH BROB Q@Hs V& cofnlpBunds were
sel ected phenoresponse observed in cells that

identified thapfubiiliedtthededied aniteriaj md snpanftthasecampgursisveice inpdyzed in
dul at f 1 he.Lbekamut fer afl
furthendelon gpamieaait s B2LE by Gl B EY FA20 ¢ELy o el ne
com {)11%& \Qaseﬁﬁ%(raﬁfsaﬁieqa ﬁ.{rﬁﬂr“te%ﬁn% o 1£4SE anftﬂaﬁo!ﬂﬁy of additional material
the cell t

eranmutern in remal ns relativel Yy

frontihe RBaERE! fhpplidrg TheeemsiaingSeeabmpouadsseaye itdepemicattpbegluated in
stimulation or activation of a conmpgnent of .
addigpepl apil-hgsed pasapmasingrHie afererr@nwwé&ewnes woreihas igraypell-free
rln whi ch n
pungg%ro?eé@ ngi A ¥s1qgiljé&%%l ﬂegc%g%?aﬂtg{}tirg{l c%?é%ggiedit I%gasg fdomaun

fraghlRBtsiiEAed from.boBeild @%Pllegiﬂraihl afwellas B3UAITB ¥5I mutant kinase
sufficiently overcone by artificially overexpressing
domte t her anut ei n. Expressed another way, the

T
inhibiiBn ©P HiS oéh&?laﬁ&@ ativatyCaskiBwR th FRsukd ¥, Tﬁud Bhtliélfihlglﬁbst

or actlv the thefanutein, rather than a change
Scomg cotr@oluﬂdrsacbut ofwere {hin db%vﬁ@@rmﬂup(amﬂs seredned,1gt@eagd of the six

007/ 037898 PCTL/ /03 th tej
dlfe%@b%’@&’ﬂr@ﬁfhe}l’zégé: P e tagi ety o e e bh omPound 5

app 8D G ?&ﬁlﬁn%t aJrEt)%m B8 LAY B RDSpRESLE rTlﬁé1 was also

rans ec |on transi ent expression of
evidehesraiig sBvan-staifeed dot (daumphaEBolvipy: dt/lsqdmedsﬂblb dliat thie compound may
selected hengb%plc characteristic is neas

le.
acnlaﬁﬁ be glisuieife itphatis §8lp 13 geraltlyerendink ;L%PQ? rf\?%g frdo
t t
perpSenly AR SET s B S R REReB iy 1O

expected in such systens over tine. For these

reasons, stably expressing cell lines are preferred
(U.S. Patent No. 4,980,281). [0136] A preferred drug
screeni ng nethod of the present invention involves the
fol | owi ng: 140




[0137] 1) ldentification of a theranmutein for which a

novel inhibitor or activator is desired.
woOdermosfgogat i on of an appropriate theranutei n Pay/use06/033890

performed using standard techniques (See, Corre et

17515Ci ; 0. PCT/ 129 Briefl)

T Tt ST RER tose ity B R i SR S il Bloviae
contlheivapmof toathewysthaectipabletoreddniBihg HRhitiOro6r REVANAIDhe

or inhibitor of a known or suspected prototheranutein
selegisd Mrpagrauising srdyibe skillpd svenieatdriwillduimedsitgy secaguize that such a

nsistent with disease.rel apse are . i
sysERIREPEP o) Bl il s thEEFETwih B rflet wish ophigivions,
minsteBdFRhLiGRt S are obtai ned. Using standard | aboratory

t echni ques such as RT-PCR, the sequence of the
APbiadt héteprsemative exavipiesofitrecntilcadecoapareadtstdentonetrating

iRt e ae pelele agd Sciuence o e
trandf¥EARL] BRE cbils %E: ?lﬁcﬁgl‘% in ﬁgﬁ‘reg 9804 ?f Rd C&QS?@@S inhibited growth and

correlated wt I on resi stance o

redued thetviti biyoff eelis expfegsiap e 35T Bekaniteitek borlk@BesiddE under which
nor e conmonl -free assay systens, ai n using

only, cell- a
the %YP%(HH%}%ddVI‘fMl%’d%fdheoWd tXedi/F b Bon apsbermiedaal (ngt expressing either
Akt Ber-ABICTB d he sal ne or e .
p21(5§";’;f ir %ﬁzﬁ‘iﬂ anlt s 2) c%fﬁ)freilatsﬂéf eg' u&é‘ﬁ?‘%‘é‘ﬁ Vﬁ’r‘?@?ﬁ g%ise?xﬂ?ressmg both the

protutheamuty ab@ell a8 theitherathiRirb WOR AR ikl Ed2Sn some instances,
descri bed- herein. [0138] 2) Provision of a test cell

the THa{ exprpysingseels weee inhibifed tman evien godaterektenetbhan thedP210
' an _obser vabl asurahl ). phenotypic. .
proxhERL TNy PR, Bet TBEeH e shier, meRatiaside Guupouna
result RN PY R0 4 TR Béjfsor s or activators of ‘the
theramutein or, nore commonly, the corresponding -
pRIGT7bt hér sumunaiynthe Swattoda ppdsented Yipien whaidaa tfeidagiong! advance in
tIhat has belen previously shown to be responsive to
the form of o genera glablggppr\?a%ib cgpatipg ar identifying modulators of any given - -
therdnh\ @AM hE Fau R a4 t i ?@fé io identify
“pr ot ot her amit & ool ?%tcé’%%l)’?lﬁ _ Ser Ogg’%i‘ﬁ%tgo%%’rlgFW‘fy
criticatly acédrdennmpespdsis evércéine a speddfieltype ot afuirbd dfug resistance that is
. |rg¥e?t| qQn is the definitive use of the phenoresponse
unifqrgily fatal 1p gerfia Batisnt PorYdations pRdis nEesepdy Welteatdble. Burthermore, itis -
iddd .ahi hig ar. I tivator f the TO. This .
evi Jﬁr% ;@hﬁée 5%&(?51%% Se’xﬁ et%ﬁtt%? %ﬁlgﬁaﬁ‘? eang érée%}.bq%s élescnbecﬂwrem. may, using
obvibisghedificatitgh et straiphReWakiy BeheRalRl ko Ady Rt QVaT MERHHRLAGL
_.a. given TO and for which an appropriate
clinigsh sigBificapesnse has been identified and characteri zed.

07/ 0378 PCT/ US2006/ 033890 _Alt tively,
(A2 oy RN ERDGSI il oTF Bt iy i alhOndsmgoounds
wher8 afPloRiS8a910900 @Bﬁﬁ@ﬁﬂq@,!eﬁhﬁ)ﬁ@& %ﬁﬁ&ég%é §f F;%wtgl fififoltion, when

line (that does not qualify as a phenorespons
the mpst petentrggowth inhihdonysabstamys wees esargenad dsinp e Meihotd desogibed in
.secondary .screen accordi ng t. he teachings herein to
deta‘ﬁﬁ? ?‘Pn@ﬂ%&ﬂ“%ﬂ% SIBHD &fmﬁeé ik albeldhe porapqimes thaywere
subseqkidy tested Exhibildd b ivit¢ i Y8R i rotein ki
u. Setdri}er iymfts ein of int el{rbgéltsy, %wm#% S}fe)ﬁ%%@ll flge\?ié’ TS IanIG2ssay
using tha{T34§lemmtatt (onbedhpams veas umavdiledledos fidther felithg). Based upon
tein of interest. | n one enbodinent, a cell is

t her
such (g aERRlETaHLS 1o hepaipen inymedipieldass ta the skiling ptisan tiahvhe method
; iye. ypi ¢.characteristic i
iy B e 0 AR N BRI L PP SRt oy
theraplwdio bsset apom the@opel Sé16@fon M idelinition bR thedhbnorbdpoBid REording to
enbodi ments, the theranutein is overexpressed, in
sonme instances in a host cell that does not otherw se
express the theranutein at all. This usually involves
construction of an expressildd vector fromwhich the
theramutein can be introduced into a suitable host
cell and overexpressed using standard vector systens

A PN\



enbodi nent, overexpression results in a level of the
theramutein that is at | east about 3 tines the anount
wohoda7wa7geg ot ei n usual ly present in a cell. PCT/US2006/033890
Alternatively, the amount is at |east about 10 tines
the iéﬁ&lﬁé@iﬂ%e é&H@ﬁé %Dﬁf £2600nd e%ogﬁngnt I Plap%gat ?cf la;érseﬂgpnce herein.

nbodi nent, the ahount is at eas

For nmmplprwftha kadsw}ﬁd@ of thasdregudog) onb Of bidisy kA nﬁfﬁélé?tt could easily
usually present in_a cell. [0139] 3) Provision of

desigp dp ey Suiem s ‘efienﬁfb’ﬁfﬂé@ﬁ@@ of Heerarowteins dondidnigom other
pro@fh%fﬂﬁ%ﬁ?%&ﬁﬁ b egc%iﬂ’l\terﬁgta sntﬂ?1 cop#a?ir&ggrreeégtgjgégug% gﬁthe c-kit

nte sonme 0
en&1product cttige BhidOme LR, Facloe
& agltrl Vi tél a%%l t herefore tahe @%ﬁ??l{g&%ﬂﬁF@@R&%ﬁ%ﬁé P(Mefet
Deriyed piravyth Kagkas ((BRGFARlegeptdrer srah Plodinnitatiohchould be inferred upon the

t t t h h t
w8 B oyt Rt ol U it P oy ) ik thprarmutin
1ReS¥el i fhy MamhRy b dhat
=P eads1 t o}L r glact :ﬂ\ﬁlgtﬁ ?%R'EQFM ‘ﬁﬁa{?otg%?sﬁe&aﬁﬁg%}é?n%r ynsgll%
detepﬂableease, decrease, or ot hervvl se affect its specific
[ i ct to_one or nore of its substrates

itisle hepresomat
presenigiivg (rappunds o thedyveatipn porresppiedingtogthe gatious
C elﬂia lHBPIMEl Rzla d (&) .V(/ S Hé t
b exgle nt. Iag% gr ér§ Eé &dtn?l% %Eel 1 g%ﬁg EYSﬁené gwng%ggewhcre

heretm(sa&:iﬁmhpleXpalﬁlsssslgﬁecbﬁctﬁitﬁ Retegdies RhGWRTn Toe I The assigned
rot ot heramutein and the theranutein such that test

act1va§yd:age(gﬁ{1¢soqre seressnigd By phe fo{lﬁwmgp}egmatyp]scwherem the ICsy for a given

cell ﬁH@{SQﬁé g{ncéﬁt{ra%&l%te wgﬁ% lce)l)él%an%‘%lr g@gatﬂn% tg% %pe}fﬁ%f)gﬁhﬁtsf‘ell line

by sf)%qmﬂw WML BSsaWEPien AChmpb ﬁﬂ/dsc%@s@e&)&l A\ iv‘éﬁ E?l?hpé’ that exhibited an
usting the anount of inducer present, ng

ICso éfﬂ‘{ﬁﬁ @W Y aﬁéthlM tlgss thee3)0 riamonmimhwlem deS@ﬁhbd) akC atagor v “A”
89 and 014 w | | obvi ous to on
°°m%‘f“”8F di ﬂ%‘P?“I’ﬁé £ eq’ ?{{ ? ﬁéfe%??l IEIFPatPafae %%ﬁﬁé@ﬂ}%é‘ﬁhﬁé@pt was
< £ t
R Pom) PRk b VRN 55507 B855 Y5ibounds
teste@@fr/atgsmaﬁﬂom 8i20 exhihedaniiGe) valex aesas AJ0AMI (lesk kRS 0

a result .of differences in the specific activity

micrghnp g} Wsre ditabichas CRSEORE G HERBP PR CPRounds tested on a given
[ ein-ind g

cll EREASRRRALAH REGARSEATAL S TISEAPALE LgHS 0

micramblav) were desigiitet] dshEatenty DN coap&indee to the
correspondi ng prototheranmutein. When conparing a
theramutein expressing cell line with a

presgbher amutein expressing cell line, it is
—the selected phenoresponse is

qual i t ati veBtruchaesane in bot h WiEBAF3 ypesT31Ehus t he

skitied iHVUbligaLUl ray—ehogse—to—noeFralze—the

actvi u. the—t-heramutein—expressingicell Line to

that pr ot ot heramut ei n-| expressing cell |}|ne, or
ice Vegk" _Such normalizatign nmethods| are standard in

th t. S@’e for exanple, Bol stgd et| a]. (200B).
veBI y, the skill | ed”i nvesti gét or jray

i o
agg_ mnsh to £ unnmodi fi ed Host cellls or host|cells
¢ expression vectior only as control|{cells

har boring t
or—certarfr—experirental—procedures—I(The host! cel I's

are the cells into which an expression vector

encodi ng the theranutein was introduced in order to
generate the test cells.) This nay be the case where
the investigator is only interested in identifying a
specific inhibitor or activator of the theranutein of
interest, it efpective of whether or not said conpound
is also effective against l¢he prot ot heramut ei n of
interest (pTA).




[0142] 4) The test and control.cells are then

wo 0@tk ned or propagated (al though not necegsaishloy/osisoo
the sane tine) in growh nmedia (or even in intact
ani mal s) under suitable conditions such that the

dhenor esponggydBiebe express dmams yesigqgpontr ol

| I s that are expressingt prototh may be
reateeFNwi f h a known nodul atdr of the
r of 0 e}aﬁuteln or wth a tlest substance, and|test
eIIs afle t¥eated with test conpognds to QgterT1ne
r they ar® active against the th%ranuteln as
reg__u?ed b@fy abi lity of said substances to
rodul ate the phenoresponse in the.expected manner.
uternatlvely, control <cells.not expressing the
mutein may al so be substituted, depending
pon articul ar phenoresjponsg that the, skill ed
tlgator as chosen for sjtudy.” Substances my
e assey on the test cells and, joptionalljy, on
ntrol lls at the sang/ tine, orlat anot rLer

and the results conpared. [0143]|In one
nbod t yof the invention, |substance$ that are
ict FV N regard to the test cells ¢an be rapidly

dentlfled By\their ability tlo no8ul at ¢ t hd
espoug,%t he test cells in the same manner

lS o r exanp t%e known nkulator of the
r ot

+hor o

1<.f\ﬂﬁ'- O)-

(\171 - QQ D '_"'_"'_"_':71 i

ot-heramutein—atters—thephenoresppnse—of
roto ramut ei n-expressing control cells. In another
mbedf mbAk, active substances| may be igentified|by
heir il to nodul ate the activityjof 031 WO
OQT'03789§ﬁ%%g/U82006/033890 the thetanutein iin the

cells iJe having littlle or no effect on the
inodified - (protot-heramut-ei-n-andlor—t-herarutein
on-gi?ne§§|ng) control cells|. The skilled

nve or will readily appreciate {he many
aria "of\ t hi s approach that gpy bélﬂljized to
de/_L?fy, @xarrpl e, nodul ators that are nore

m—'<—'—srf-*4\3'-'-m-r;

ff ive agarngt the theranutein, or that are equally
ffective agai nst both the prptotheramitein and)one or
ore correspondi ng specific {heramuteins. [0144]
hetéirengresponses can be opserved and/ or neasured

(0]

=
="

ndriicl Weg, for exanple, defection of substratles of
he pr, Not hee=gnut ei n, and detgcti & of gend? expriessi on
h s that regul ated by| the actiyity of 'tjhe
hzné tein. N\n yhe sinplest fernms, any
haPacteristic of the cell that the skillled
nvesti=gator has previously cprrelatedi{with the|f
i ctT nakﬂact|V|ty of the theranutein fay be suijtable
or eVwi 1 such nethods. Hopever, in selecting a
_P>chan% the ski|ledH nvesti gator nust
|rs verity ’ characteristic{fulfills|the
riteria of deing a phenor esppnse accondi ng the
eachings as given Fi detail | herein. The skilled
nvestigator may also .wsh tp nornmalize the

heng;gi:on e Wth the therapmutein expressing dells

o~ Q

ot d}~ opot anut ej n expressing cellg
0145 rgct Sty ifabl e f@ detiectimn ngy be
inzd by %T ari etly of thpds very|well known to
tlhhose—0f skill in the art. Such methods include,| but
re not limted to, detectiop of fluonescence qf
S P ACS),, i imunohi st ochemi stry
(IHC) for detection of protein expression,
conpetitive radioligand binding assays, solid matrix

bl otting techni ques, such ag4Northern, Southern, and
Western blots of cell extracts, reverse




transcri ptase pol ynerase chain reaction (RT-PCR),
enzyne |inked i nmmunosor bent assays (ELISA),
wohowphTaoy| ati on assays, gel retardation assayBCT/US2006/033890
enbrane potential perturbations and the like. The
2l evant  pheswgotare: charact er ijsijt@dmy |be EQkpct pd
| ler treatnent with g test
alternatively, on a subcellular fraction
treatment of the intjact cell with a
0146] Once conpounds gre identified
on the thgranutein
cells, it may|be sirdbl e Bbut
© N,L,ndependently verify that| the
exerting their |effects gn the
her anmut ei rough a direct binding mechanism
hat the conp ds fulfill the criterig of being
hhi bitors orF factivators (as |desired) |of the
era eun according to the teachi ngs |[of The
nvén ?ﬁ*&the reader is referred to tlhe definijtions
"inhi-bitor" as given
shed Wit h {numer ous
ar e own [to e of
y898 PCT/ YS2006/ 033
puri fied protein s§g
says using cells
At e - pr ot oftheranut e
ropriatelcontrols
et hods. $i nce such
in the aft they w
reference|texts
 echni ques (see, fd
20@2; Ennags. J..
n Pharmac¢ol ogy, W
no, J.S. et al. (1§
ogy, WIley & Sons,
ey, G M 1988, Chaf
so—Horowi-tz—et—al-
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bcessary) ounds
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activator" and
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r intact cellul af binding as
ransfected wt pe appropri
heramutein together with ap
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di scussed above.
conponents may al so be nonitored,
STAT5, P13 Ki nase,
JNK1, 2 and 3, MK

wobami7iog7des nases,
MEK,

O her si gnal

FRK1 and ERK?

transducti on cascade

i ncluding src
raf ki nasepPCRAIS2006/033890
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t heranmut ei n nodul ators are adm ni stered

len—an
rrr—an

arhodinm
CITooTT T
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in

conbi nation wth one or nore other anti-neoplastic

agents.
used,

conbi nati ons t hereof.
be an al kyl ati ng agent or aﬂwanti-netabolite

of al kyl at

i ng

Any suitabl e anti-neoplastic
such as a chenot herapeutic agent,

The

agent can be
radi ation or
anti - neopl asti c agent can
Exanpl es



agents include, but are not limted to, cisplatin,

cycl ophospham de, nel phal an, and dacarbazi ne.
wéaxenTpBess of anti - netabolites include, but notPCTMSR®E033890
t o—doxarubicin,_ daunorubicin, and paclitaxe

genci tab| ne, sﬂ-ﬁatdr@;pOI sonerasq iy wiEd of s 1-51|5pot ecan

( GPF am-hocanptothecinl canptothecin, 951f,

J.J.l

ppot ecan (topoi sonmerase | |nr|b|tor) and 134 wo

D07/ Q3 7:98 PCT/ usgooe/ 033890 | et oposi de (VP- 16;

DpOi S neNase 158 tor) and tepi posj de HVM 2p;
Nlnh AP \When t he

nti - neopl astic
can be

DpOTS

;enL)ls radi ati on, the source of the radiation

t

2

t

t

a

e—PheF—e*%e#aa#—ée*%e#na#-i%%u

EBRT) ninternal (brachytherapy - BT) to the patient
b=|ngf££$a\ed. The dose of ant|i - neopl asfti ¢ agent

agmi niStere epends R, nunenous factors, including,
fp {E@gﬂple, 7ha type Qgent, the type and sevlerity
of the€ tunor \b€i ng
a
h
a
c
t

ad
A
a
0

reated and the route of
dm ni stration oﬁ«ii? agent. It shoul d lbe enphas| zed,
pwever, that the present invention is |not limtled to
ny par%lcular dose, route of | adm ni stjration, ar
phifaty of chenot herapeutic agents jor other

her a ti G=xegi mens (fhat ar¢ conbined with thg

m stratiaq ‘@f t h€rjamut ei n| mody at orjs. [§153]
nt _ﬁeoplasﬂlc agents which are present!lyknown |in the
rt or being \e_v%d can be grouped|into a variety
cl asses incl tdi for exapple, mtqtic inhigitors,
'Kyl ating  agents, anti-metabotrites, intercatat)i ng
ntlfgéﬁles growt h factor inhibitors, [cell cyclle

IInhi biyL@r Sy=-enzynes, _[{ opoi sonerase inhijbitors, anti
suky al .gepts, bléT gi cal response nodifiers,
nt\i - hor nones,

es, yand i -angi ogene$i s agents8 al l| of
i fitst er ed } Wth inhibitors or

i ®h can be a

activators of t_é teins. [P154] A nopdul ator of a
tlherarmutein can be adninistergd with ,in tibodi |es
tlhat neutralize other receptors i nvol yed 1 n tunor
growth. Further, a ffo uI pf a theramutew can -be
gdni nigt ened, wi Ja on ound [ hat ot herw se; modyl at es
3 N X" si gl trahsducti on|pat Y,
Aref erably "a. oconponent of the signal transductifon
Fat hmay i-n—whi-ch the theramitein is_ac¢tive andiwhich
S nfto one or nore other signal transduction

[
pat hwests. W= an enbodi nent of| the invention, a
ttheraut ei n ulator is used in conbination wjth a
recept or ant [ that binds specificallyto t{he

Epi dermal G owt ctor Receptor (EGFR). Particularly
preferred are anti gen: bi nding proteins|that bing to
th
Q

extracel l ul ar domai n of [EGFR and bl ock bi nding of
)Ne or re of its Iigands and/or neutratize
I gagg:ggwuced activation of EGFR. An EGFR ant agoni st
¢an ti body that

E

binds to EGFR or a |igand of
Nand I N\t s bkgging of [EGFRAtO its gand
Li ds for R_incl ude, far exanple EG& G--o
anphi regul i n, han- bi ndi ng EGF ( HB- EGF) and
betacellulin. EG-—and TGF-a gre thought to be the main
éﬁd&g&ﬁ&&&44ﬂ%¥¥k}iﬂﬁﬁfresu!t i.n EGER-nedi at e
stimul ation, although TG--a has been shown to be nore
potent in pronoting angi ogenesis. It should be
appreci ated that the EGFR ant agoni st can bi nd
externally to the extracellular portion of EGFR, which
can or can not inhibit binding of the |igand, or
internally to the tyrosine kinase domain in the case
of chenmical agents. Exanpl €6 ,




135 WD 2007/ 037898 PCT/ US2006/ 033890 of EGFR

WO 208T036&88ni st s that bind EGFR i ncl ude, w t houtPCT/US2006/033890
limtation, biological agents such as antibodies (and
functional equivalents thereof) specific .for EGR

gnd chem calgiagghes (small WDIﬁPB5p§) sgghgas

dynthetic kinase inhihitors that act directly on the

qy Q%§2 ﬂ donaln of EGFR [0155] O her exanplies of

receptors involyed in tunorigenesijs are
Heceptor for vascul ar endotheliall growh flactor
VEGF 1 andn R-2), platelet-dgyived grow h {f act or
), nerve gr factor (NGFR), fi broblast |growth
(FGFR), ﬁgﬁﬁgéhers. [0156] In & conbi natii on
herapy, the theramutein inhipitor is adm nistened
efare, during, or 'after conmencing therapy with
gnot hgrnagent, as wel | as any| conbi nation thereof,
i.é“*igéfﬂte and during, before and after, during and
1f t efy r BENore, during and @after coﬁnen0|ng tthe
anti-yeopl asy; c\agent t her apy, For exafple, the
ttherdnutei n i of can be adnfhistered’betm&en 1
an 0 days, eftgly 3 and 20 days, |nore prefierably
between 5 and days beforel commenci ng radi atijon
ttherapy. In a prefer.eﬂ enbodlnent of the invention,

—+ —h/-\/\ f—l-;n

Q)

hefrother ap i-s—adft-r-stered Pt of—to,eoncurrent | Yy
with or, ref er abl bsequent {o anti body
tther apyy TTGlBW/‘F\@T\.;‘LSsent i nvent jon, any
- guita thod QU cahl pbe used tp adm ni ster
thera @i n inhibitofs of thel i nvéntioh, arfd »
-opt 1y, to co-admnister anti- neopl asti c agents

an /o ant agoni sts of other rijeceptors. |The
antl-neoplastic agent regi.mens utilized according to
he_LgTent i ncl ude any regi nen bel jeved to be

o W e

pti »YNSUItab|e for the tireatnent of the patient's
leopl, a5 ¥icNeondition. Different malignancies can
equiye uséi%i% speci fic"antil-tunor antibodies and

N
N
gpez+fic ant stic agents, #hich{wlIAbe
c
é
[

let er m ned api ent to patient basis. Routg¢s of
idm ni stration in de, for exanple, oral,
iintravenous, intr Fitoneal| subcutaneous, or
[ i tion-+-The doselof antagoni st
adm ni Nered depends on nunerious factofs, including,
Orf he type of antagonists, |[the type|and
ever y oh he tunor being tjreated an@ the route of
ad strati f the antagonists. It]should be
wgtgklzed ver, that theg prefent invedtion|is not
|n1ted to any cular met hod or route of
\dm ni stration. ‘IO ] Suitable carriets include
exanpl e, one or nore & water,, saline,{phosphate¢
puf f ered sal i ne, dexfrfose, gllycerol, ethanol and
I ke, as v as conbinations| thereof.| Carriers
urt her = nﬁ%rse m nor anountis of auxiliary
ubst ances; NsucH™as wetting ar enulsifying agents,
uifers, whilch enhance the shellf life
ilveness ®&( 13 WD 2007/ 037898 B
PCT/USZOO6/033890 t er anmut ei n nodyl ator as|the
ictive ingredient. The conpositions cap, as is well
cnown in the art, be fofaful ated so as|to provi ge
CK, —sustarned or detayed Telease of theactive

QT D wY_—h

aD

t he
can

= _0) -ﬂf\-c}ll'\ —h =
=
—~
F
<
D
(7))
o
=

147



ingredient after admnistration to the mamual . [0159]
The conpositions of this invention can be in a variety
wohod7osm®s These include, for exanple, solid, PCT/US2006/033890

sem-solid and liquid dosage- fornms, such as tablets,
pill I's, powdgfraicturequi d sol utilongs BAEFPEN ST ol
i H-posones—supposi-tories,—lnjectabl ¢ and
sol utions. The prefdrred form depends ¢n the
i mt €n eqlnﬂﬁg of administratign and therapeutic
j 160] Such conpagsitions of the present
I mvEnt » on arggﬁg?pared in a mgnner well| kngwn in the
euti cal t maki ng {t he %onpositi t he
Mgr edi enfy usual lly be mixed with a
or diluted by a carrijer and/or| encl osed
wlithin a carrier whicff™ can, flor exanplle, be in the
form of a capsut e, sachet, pager or other—container.
Vhen t carrier serves as aldiluent, it can bela
sale{E?%nN-solid, or liquid rmaterial, mwhich actp as a
vehi cke extTypi ent or medj um flor the active
iwg@ ent. THu the“,osition Ban be inBthe form
of thablets, | nge sachgts, cachets,| elixirs,
suspensi ons, aer (as a solid or imna liquid
nmedi um , ointnents ToOntaining, for exanple, up to 1.0%
by wei ght of the active conpound, soft and hard

el atin capsul es, suppositories, injection solutions,
EXgﬁQ?@%%ions, sterile packaged powders and as a
traptcgal . oul d be appreciated that
Jgg; tﬁggg&@ﬁﬂgggﬁ%%gﬁ?ngé of the present invention
can be adninisteredﬁggﬁ ny*3ui t gbl exyranmal , such as a
rabbit, rat, or nouseri\bied farablw the mammal is
a human. [0162] Thiggpnpgﬁn,”‘acﬁorﬁi_ to the
i nvention may al so

presént as salts. In the
context of the invention, preference is given to

poEYlirac Rehetial Sghemscept abl e salts. . Pharmaceutically
acceptable salts refers to an acid. addition salt or a
basi c addition sal, ?gﬂa amgpou;Lfﬁ the invention in
whi ch the resu|tﬁ§,oupwrs ugfdet stood in the
art to be general C

y acceptapl'e fe pharmaceutica
uses. Pharmaceuticglly acceptable salts can be salts
of the conmpounds according to the invention with
[oi2yanEgperinen gl Detailk¢i ds. Preference is given to
salts with inorganic acids, such as, for exanple,
hydrochl oric acid, hydrobromic acid, phosphoric acid
18811 f Whe mixiviehf comptoond dl (2§ gharidINoNgtim 'bmymaﬂbﬁxy&.izg) in
r..sul fqni c acids, ch , for exanple, acetic aci
Pocﬁﬁqlibj Bﬂge’f 4 ,feﬁ‘awarf%? ﬁclu’%eﬁ P FenQier &y eyprarpiéonpdireduced
shB& LR 4 ' | 4G RGhk Dy i i or . ..
pres$i@é b the resfilevas gﬁfcﬁd“ln@%@wemgf @%i %‘i C%gtilogl:ﬂy and stirred for 1h. The

met hanesul foni c et hanesu
mixtpteewas| then filtered andithiedolid dlasiened vtV StcPi %V@éompound 2asa
napht hal enedi sul foni ¢ acid. Pharmaceutically
yellogeradidt abl e salts 137 WD 2007/ 037898 PCT/ US2006/ 033890
can al so be netal or ammonium salts of the conpounds
di the dnvention, Particular preference is
gﬁ\%g]:w t%‘,%y%lgli"es x°§r$g‘?‘81,’°'é“d€3r-um pot assi um nmgnesi um or
[ERS] UNREe#tion Schemed! SO to amonium salts which are

derived from amoni a or organi c am nes, such as, for
exanple, ethylamne, di- or triethylamne, di- or

tri et hanol am ne, di cycl ohexyl am ne,

di met hyl am noet hanol , argi ni ne, |ysine,

et hyl enedi am ne or 2-phenyl ethyl am ne. (see, Berge et
al. J Pharm Sci. 1977, 66, 1-19).
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[0163] Throughout this application, various

publications, reference texts, textbooks, technical
wormraBmIs pat ent s, and patent applications havecCbasmos/033890

referred to. The teachings and disclosures of these

publications, patents, patgat appligafions and other

docunents in their ntiretigs ar hy i ncor por at ed
by reference int&'ﬁ%ﬁm—i—c—a{—kor o nore fully
descri be the statg of the Bt tdg* ich the present

invention pertains. [0164] It is t0,be understood and

expected that variations in the principles of

' ti her ej ' o) j il

[F1 ERpOTGidh) DeBfis? 2SR sR¥opEL ERARNRA ZOCYS 1St of
ethandll 08 8 (Deq) JTehdtpkide Wiak Bidedt diepwisope-16PCli &5 priesBrtmixture was
' inventron. [0165]---The foll om ng exanpl es, further

stirréd fou85rhaand Iehted iah§@FE ifomlS mime Adtsbepaledrad dlted gl wates 0 ml),

toljmt the. scope the.inventign d way.
commle%é &6 8 @Wﬁﬁ??é’%@mﬁfo “L%?W/ eﬁfaﬁ%rnﬁélﬁa?rée}%{hods, such
s7D0s§. GiRh QYL ddmpbiifd gonstruction of vectors and
gﬁas ids, " the insertion of genes encodi ng
paiisgpepRiedetion Subeneuch vectors and plasmds, the
introduction of plasmds into host cells, and the
FHssjon and Mﬁati on thereof of genes and gene
pr ogict s @aim, be oﬁm’%\i ned from nunerous publications,
i,/me] udi ﬁg—Sﬁﬁﬁggg# J et al., (1989) Ml ecul ar
G.-ohi ng: A Labds-atory Manual, 2nd ed., Cold Spring
Har bor Laboratory#4Press; Coligan, J. et al. (1994)
Current Protocols in I munol ogy, Wley & Sons
[0i89] poEapexmen tah Befails; To lek g af comnaum3 was pdded 8 ml of
.Protocols in Pharnacal o /| & Sons,..Banifacina,. . .
NECNE R The iR HFRLIE SPr GG 10 Erea 1o B By
obtaWeP%}‘telgﬁlﬁoaﬁén. Bk derich bebeRn A 3B8ReZ8dhy #lvle pure compound 4 as a
references nmentioned herein are incorporatedin their
lighteydllotvesoyid. EXAMPLES [0166] It is to be understood and

xpected that varjations ig.the principles of the

e -

(At i dnSHhesinolfempgurdibiay be made by one skilled
[ e l,"ﬂﬂ[j .S i ntended that such nodifications
gr)]legl?o éetalcnc %éc]}eecriﬁe\si'vithi n the scope of the present
invention. [0167] ERewPl es of the“"nventi on which
ustrate the

i nvention in any way Y 138 “Wpo" 2007/ 037898

- PCT/ US2006/ 033890 CAVPLE 1: | DENTI'FI CATI ON.OF A
THERAMUTEI N MODULATOR [ 0168] p210Bcr - Abl -T3151 is a
theramutein of the p2i OBcr-Abl protein (p210Bcr- Ab)

that is_ resistant to inhibition by imati ni% S Ia&e p
(63953 e Expemmesfal Detis Tnibnsoibhersgt oggoung,s d1be 10 &) an
N 04GR b S BT SR e & 11 co

dropvisd. AR RéacBbn hekteRsess iatedent.s for i andotheh tendeatrated to give 1.2 g
mut ant, however, is the nbost resistant su

ch
of ctude paedvcedfropyroundeh tihichewas ysod u]thewnes sisp MedoBhEEhGa s
un_ggterm' ned for a Ba/F3 cell line engineered to
PUNGGAI pr ess t he p210Ber - Abl - T3151 theranut ei n. The
ﬁb@%qr eDQYSh R ST dBhipfolinded relative to
on-transtorned BalF3 cells and Ba/F3 cells that
gRpP4ss Rdaetip $CB;Me:Ab" prot ot heranutein. The
phenoresponse was the ability of the T315] nutants to
grow to a higher cell saturation density under
anal ogous culture conditions as conpared to the
control non-transforned
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Ba/F3 cell line, and to grow in the absence of
interleukin 3 (I1L-3), which is required for

woroTiaraagce of the control non-transformed BaPEB/Uselok/033890
i ne. The phenoresponse was defined and characterized
according to the teachlngs gi ven abgveg: [ 0170] The
detection system & '$| FiQ hlggh%%eed cel

i magi ng and count i sy in whi sanpl e
vol unes of cells ~Hnj ected through a
5 pl optical mcr ceF di gi t al |ﬁaged and

el ectronically st or'éd, scanned, d then counted, al
under a n1croconput§r-based cont roffz.system The system
has the capacity to performdirect cell counts on
es WV (1928, 1.0
@?gﬂ E%%eﬁpngﬁ’ﬂaf ﬁélﬁﬁ s:2Po ﬁﬁ%&da%oé%@o (ﬁﬂ?ﬂ {(19£8, 1.0 eq) in

st y signiticant total s from

20 mEWfididBors R es waonidrt BithigluatonialylahedAabie (661 Igs 1.0Alq) and
of the figures displaying cell count and viability

triethadamaips (UTT Bi 2269k Fihe TEACHIOB MIKBIC Has ﬁlrﬁ‘@c?quloﬁ’F‘@hgh&n‘HaShed with

ousl
v U5, O RRERHR Y o5t 6Bt et ovr
Nazs@{;,eﬁlﬁi éon@&{tffatéﬂ' t8livel c‘i'IYdeq&fo&UO‘B bF B&Hp&hﬁcﬂ‘@ Aﬁéﬂﬁtﬁ’ﬁicatlon by
i maged I's that” have excluded trypan bl ue (counted

colums chmrradubgﬂph}’e Lilg) Offqompomeﬂﬁswmhmnﬁbv e taken up the

HHEBEL s Grosb Rt o (e coi | sanpl e oteurs

Fﬁge | ahehdidScende® the sanple being sequentially

njected 1nto the n1croce|| or si mul t aneous cel
counting and inagin }10179] he syste n1gay be
integrated into th@% rkfl%@g hi gh- ughput
screening devices 4 peﬁ#m@emameen3| H%nd preci se

cell counting an eII- §ag systen1that IS
more reliable an%t ss prafess %ezﬁoandlng ef fects of
met abol i ¢ vi abi¥ it y- based cel | ul assays such as XTT
or Al amar bl ue. ﬂﬁg WO 2007/ 037898 RET/ US2006/ 033890
[0172] Initially, apprOX|nater 113, 000 conpounds were

I ! | sem, nd 3
FE/o8h FaPlrifRas Dl B0 HARRELR X BORLPa (G & b and

ml, Gftfifaéiong:tigraoit was sdfieBadathetigildretefBmifed 05315 K. Com)) ’El)e reaction
overexpressi ng the p210Bcr-Abl - T31si the anutel @@y .
mlearwwawan@hatfmvéyd gmd hopted to POHp frir 30ime iigrypoqlingy gy reaction
t d
oGRS O3 e BRI SR U e
the dd@lié Pedse 48 Ati6d@lcondeh @818 %o Igl ve adsdwi golif. PlififGion by preparative
compounds with the sanme cell line yi el ded a dat abase
TLchaV“compoundl Srae g pyoliesy velitbss whi ch was then sorted and

ed, acc to those conpounds exhibiting
(ﬁg)léih ﬂeé’f C{B ﬁﬂ“@‘?%%‘ﬁ“% 1 bition. Fromthis rank
orderedn dﬁtabase t he highest scoring 130 conpounds
(based fhe greatest degree of grg mﬁh i nhibition
observe he d.g S
wer e thesg ed) were ' ’ det i'ne <
celg sed assa ysten1u5|ng Ba@ﬁ? T3f§| 7€ test LF
ceIIH nd wldt Ba/ F3 as cont+ol cells accor di ng
to the ﬁethods of the present invention. Conpounds of
|nteres¢ mere t hose t hat dlfferentlally i nhi bited

B PR TS L S g P e
COUT?G‘]E f(g%h%}l% C%%I ok @LH}Qﬁcﬁl‘@lﬁﬁqetﬂaﬁ@%b kB attr.'ﬂ.aﬁvem1ght The

criteria, and sone of these
conpounds wer e anal yzed in
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further detail using the Ba/F3 p210Bcr-Abl-wt cells
line (Ba/ F3 P210 cells) as well. One conpound was

wanewvastsakl e for further testing due to | ack oPCT/US2006/033890

availability of additional material fromthe chem cal

pre@ipiRAbd Were cﬂl@ctécf—‘ifﬁ‘ v(f‘ésﬂgd {ith %1(%1 IIBRYARe %Fcﬁg};lgg drjed under

i ndependently eval uated in ditiona

vacaws &y givashedpsirbécahprumdent i oned cell lines as well as

inacell-free purified protein kinase assay using

EXAv@mEReconbi nantly produced 120 Kd ki nase domain

compaRRAAdACT e § Aitn e

fragnments isolated fromboth wild type P210 Bcr-Abl as

wel I as P210 T3151 n; “ﬁj}_lﬂ ise eqmain. [0174] All
five conpounds inhibitge p210Be _- T3151120 Kd

activity as neasure%;g¥ i'fihi pFt i off of~r

aut ophosphoryl ati on ivity? as showfi in Figure 4.
Thus, of the 6 highest scoring conpounds out of nore
(020171113, RRAct§sPenentts screened, at |east 5 of the six
directly inhibited the p2l OBcr_AblT31SI t an

directly. I'P~%y not s tdrat = Soano) un %%?%gpears to
spread the geesnpi nant protemﬁwﬁana

page gel. Thig was also evident on the S|Iver st ai ned
gel (data not shown). it is possible that®this

¢@2ﬁ2@un@mmme&¢aluﬁthi}s Te the ingxtufsl cfonipdh@i1t(@10 4 hdteq),
e to coval entlé cross-link the P in order to

Ps (QET Bad -6 ¢ inuit5 mhiof digixkihe was added

Pac 5 050 e RO BT P o . A

coolirgattiRinigairands tilteret @fd HeSiigas GhdsROsh Ik H‘dﬂ?fﬁé’s‘é 4@ purified by

col

TLC ‘fﬁ caapon

“non- transforned Ba/FS ceIFs are sht

concl usi ve proof that the systemis capable

Qm%tpﬁgphhmgjmml@})@mcb%tlvators of .the sel ect ed
? ilx Le Dacid gghge skilled investigator wll
“niredi at’el'y e & P& t hat such a system may be
easily applied to any othqf “her anut ei n or- ot her
protein with only obviouss. minor nodifidcations.
[0176] Representat} £-08X, '}_ﬁiémq‘tnthe c I-Jpased assay
resul ts denonst Sﬂ&vg ~.nhi bif 1pn of growth
of the Ba/F3 fgigl el sl ATt o The wild type

Zth
in Figures 1

and 2. The corrpouﬁds i nhibited growth @nd reduced the

10204 | | Expefimestal DeRI B6 Hiciaixtile of 3dBpokdies
concentratjions under which the gpomxhﬂ%nd v?g%%ilaea}ami3

mL @ﬁﬂﬂﬁ@oéﬁqhﬁ agilyeaspddeihaxemethybanstebnmt Oe2l s 4(0n{011) The reaction

210Bcr | - T315)
mm%r%ﬁr e ﬁ%lwea[!ﬁ}da%éﬁ‘tgﬁ toA%lﬁ %5?0@& T&Q Qeﬁﬁacuon
mixt@@twhastad steﬂrt@bﬂt SRR TN RLOEPR IWRIN effac Eé&%ﬁlbﬁ(:ﬂ‘l%ﬁi?%ﬂane and

were substantially inhibited. I'n $ome I nstances

the oTE3wB1 phaspwes diiery cmeieh’satw&atoegwm hiblkiviresblido PanifieMm#m by preparative

P210 prototheranmutein
dpfaye g@%g’mfor exanmpl e, Figure 3, right

0208 sislReaHORE HQn% results agai nst P210 and T315I
cells. [0177] _O01 sulrima.ry, the nethods presented
herei n pfoyide a fu ngdangpt al . advance in the form of
a gener al_i“zabt e ar gach f or creatln 0,

h ireent | L.ng
noelal Af any Fen Sdtertme ei'n ) e ki;m&%fmﬁ
deno Qt; ate concg? . thex
identity critic y needed corrpoui;d to ovf rcome aF
speci ficstype of aceguired drug resistance that is
uniformy fatal in certain patient populations and is
presently untreatable. Furthernore, it is evident to

one of skill in this art that the techni ques and
nmet hods descri bed herein may, using
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obvi ous nodi fications, be straighforwardly generalized
to any potential theranmutein of clinica

weigriBroance. [0178] It is remarkabl e that ouPCOUS2006/033890
primary screen of nore than 100, 000 conmpounds where

Xi C xhi bited degr ee
S it gial Bt BT S H L B ond 37T B 6 50) and
conpuunidi 3 10yng U0B £ @16 SInMBF GichBESHARARASSHRGI WDE:, N%rﬁ%ﬂt. The
described in detail herein, 6 distinct conpounds were
pregipigates Were goHeriechand wiashed with sliqhdurnaistbahe tdried meder vacuum to give the
¢$§&fﬁ) %ﬂa]y tested exhibited inhibitory activity in a
celT-Tree purified protein kinase assay using the
T3151 nutant (one conmpound was unavail abl e for further
ting). Based upon such remarkable results, it
EX%E@%*%g-innediately clear to the skilled artisan that
the method may be effectively applied toward the
identification of inhibf™ers or activators of m
t heranut ei n based <% e o ﬁvh ekt i on and
definition of the emor esponse cﬁﬂi»ing to 141 WO
2007/ 037898 PCT/ US2006/ 033890 t he teachings in the
sections given above and the docunents incorporated by
ﬂ@@%@enée%ﬁéﬂ@ﬂhsdﬁm%¥ exanpl e, wi th know edge of the
foregoi ng, one ofs orgdi-naoy.-skil l-1. egart could
easily design an asgayy systemto identify inhibitors
of theranuteins derivdgd from ot her r ot ot her anut ei ns
known to exhibit mutations that confer drug resistance
such as the c-kit gene product or the Epidernal ‘
FURh - Expeomepbdetalds dpotthe sql@BEER)E compoind 1R0a8 £1160 eq) in 10
eriyved. G ow ctor. (P Receptor a and P. No .
mL T%e %e%s?qlaff?sﬁﬂgﬂf 5 mfa'e"ﬁ N é@a sQiption eRe the mityre yvag ptigredai r.t.
overRbh . i Seahil LLY L6 L th.
gy ant il BARSELd A bSrBRLL IR oG8 W hiLq FH sth plic cia
extraojplewitp dichivrahethao ritespganit agemphenitedsaars@rited to give -
detq&%able. [0179] Representative Conpounds of the
COmpAYRtti on corresponding to the various chenica
| ag Qi were tested in the cellular assay
%O?gm gé@%‘ﬁ@é‘?@%@@%ﬂ e herein (see Exanple 1) and
assigned activyity catefoyigs as showy in Table I. The
assi gned acthny”ﬁgteg‘f'e§MaF§f?§ﬁ"f' rited by the
foll owi ng desi gnat+cdhs, wherein_theal CaQ#for a given
cell line is the cancentration at which a given
conpound inhibits’ the growth of that cell line by 50%
[oR10he EfpérihRhtad PRtilsS Rt YR
. giveE celk l'i ne tha?ﬂgxgﬁiﬁggd an gﬁﬁggnggﬁggq%ﬁg%éghs
trifluer@uehylivhen Wemine(@r3930 0. Oreai ERC 0.7 1 et .6 e HQBZBR A S.1 eq) in
tegary "A. " conmpounds. Conpounds tested on a given
10 e Hidfantehane SRR POTECA r4rPeESBhly ERe P EV ARceacted With 1N
20§ ioh N ] : ' or y-
N s iR G A S TRE BE R LT R g over
Na,Shatonesmitidtéd edirpmess, @a0 pusfiedby Etﬁﬁnml@ﬁroﬁlal@t’hlﬁﬂée@sgNJ%pound
10 mcronolar) were designated as Category "C'
3. compounds. Conpounds tested on a given cell line that
?gtﬂpi tf.q{eaﬂ?’h%ghéﬁﬂézue that was > 10M (greater than
r to

equa m cLonol ar) were desighated as
W BaF3

T, TP e
3
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F\ ~7 NNN BA HCBr C 142 WO 2007/037898

PCT/ US2006/ 033890 Structure: w BaF3 T3151 -N N C
wCked7D38y N B B NN F--~ N\ NN B B C NPeTHS2008033890

FI \-NNN OF~N NNDD \QO NNN F -\> D

BZl% xpenme)ital\betal\ls Nl"he sohﬁmn(Hf cgmﬁoﬁnd N (bl o ,'ni*eq‘?j in 10 mL
of dioxane was treated with 4 mL of 1 N HCI, and the mixture was heated to 60°C for 2 h.
After cooled, pH was adjusted to 8 by addition of NaHCOs. The mixture was extracted with
dichloromethane, washed the organic layer with water, dried with Na,SO4 and evaporated to
dryness. The crude product was purified by column chromatography to give compound 4.

[0213] 4. Reaction Scheme:
R
%N\(Ya g jf\ NH-: e ,.en\ I\ waﬁ( \[Aﬁ’[/

[0214] Experimental Details: The mixture of compound 4 (40 mg, 1.0 eq) and
compound 5 (30 mg, 1.0 eq) in 5 mL of dichloromethane was stirred at r.t. overnight. The

mixture was concentrated to dryness and purified by preparativé HPLC to give the desired

compound.
EXAMPLE 5.
- F a
g L
I\ ﬁ 7Y
("”'ra >
R
[0215] 1. Reaction Scheme:
ik -
" . Y00

2 3

[0216] Experimental Details: The mixture of corapound 2 (0.3 g, 1.0 eq), 2-chloro-
6—méthy1-phenylamine (0.26 g, 1.0 eq), EDC (0.53 g, 1.5 eq), HOBt (25 mg, 0.1 eq) in 10 mL
of dichloromethane was stirred at r.t. overnight. The mixture was washed with 1 N NaOH
solution, water, and extracted with dichloromethane. The organic layer was dried over
Na,SO,, concentrated to dryness, purified by column chromatography to give compound 3.

[0217] 2. Reaction Scheme:

H a H
w(*\g”-- sy K, disgane M\I“ G
() choems ]
£

[0218] Experimental Details: The solution of compound 3 (0.2 g,1.0eq) in 10 mL

of dioxane was treated with 4 mL of 1 N HCI, and the mixture was heated to 60.C for 2 h.
After cooling, the pH was adjusted to 8 by addition of NaHCOs. The mixture was extracted
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~~FB CNHo_ NF F C 143 W 2007/ 037898

PCT/ US2006/ 033890 Structure: wt BaF3 T3151 -NH F \
woOl200%/087898-N N O Do DD NHgF F F N -- F -PCTNSMON33890
-gNHCB OFFF NF--(/-/>NNN CMN N \ \.-f

Wit@dﬁhldrc\methgne',: whshed %é‘bljéaﬁic /lay'ei Nith v%té}l,odlped:) Wity}fazé%)thandF

evaporated to dryness. The crude product was purified by column chromatography to give
compound 4.
[0219] 3. Reaction Scheme: :
TES CL o i
D rji% ] A | 2h 0 He.? i
! ": & ? N ﬁ.{e‘w wﬂﬂﬂz " JP“' e _»
4 5

[0220]  Experimental Details: The mixture of compound 4 (40 mg, 1.0 eq) and
compound 5 (30 mg, 1.0 eq) in 5 mL of dichloromethane was stirred at r.t. overnight. The
mixture was concentrated to dryness and purified by preparative HPLC to give the desired

compound.

EXAMPLE 6.

[0221] 1. Reaction Scheme:
| .
e, 1y gy
¥ 2 "

[0222]  Experimental Details: To a solution of 1g (5.5mmol) of 5-bromo-2-
cyanopyridine, 0.97g of (6.05mmol 1.1eq ) 3-(trifluoromethyl)aniline in 100m] of toluene
was added 3eq of t-BuONa, 0.2eq of BINAP and 0.1eq of Pdy(dba);. Then the solution was
heated to reflux overnight. The reaction was monitored by LC/MS. The volatiles were
removed under reduced pressure. The crude product was purified by flash chromatography to
afford compound 2.

[0223] 2. Reaction Scheme:
H
R ; B oy 0P
Hagc’(mj #
3

[0224]  Experimental Details: 250mg (0.95mmol) of compound 2 was added to

20mL of concentrated HC1 , then the solution was heated to reflux until the étarting material
disappeared. The mixture was concentrated under reduced pressure to obtain compound 3 as

a yellow solid without purification.
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F~NH F(~/>N NNN\ O NAA NHF FF 144
WD 2007/ 037898 PCT/ US2006/ 033890 Structure: wt BaF3
wo2Gh3789Bl H F\ NN 1 CN OF d F )- / NrtiHUS2008/033890

N/ \ OD-AAH OH FFF-NNN~AO=~PA H/ \ \
/To8kb] N 3. Reactién scifnit: H'a FN NNNCONBAHN

i CF Hsor
PRS- TS SR b
Hoo W DCH e i
4

3

[0226]  Experimental Details: A solution of 50mg (0.18mmol) of compound 3 in
3mL of dichloromethane was added to 0.5mL of thionyl dichloride. The mixture was heated
and stirred for 3h. Finally the solution was evaporated under reduced pressure. Compound
4 was obtained and used in next step without purification.

[0227] 4. Reaction Scheme:

el o g}mm Il %O &‘

4

[0228]  Experimental Details: A solution of 5 Omg of compound 4 and 43mg(1.2eq)
of hydrazine in SmL of DCM was stirred at 25°C for 3 hours. The reaction mixture was
concentrated and the residue was purified by preparative HPLC to give the desired

compound.

EXAMPLE 7.

WA o
vaAYe"

[0229] 1. Reaction Scheme:

[0230]  Experimental Details: A suspension of compound 1 (25 g, 0.14% mol) and
SeO; (27.5 g, 0.247 mol) in acetic acid (1200 mL) was heated to reflux for 12 h. The
reaction mixture was concentrated under reduced pressure to dryness. The residue was
dissolved into water and brought to pH =9 by adding K;COs. The resulted mixture was
extracted with EA (100 mL * 3). The combined EA was dried over Na,SO,. After filtrating
off the Na,SOy, the filtrate was concentrated under reduced pressure to give the crude product
2, which was used in next step without purification.

[0231] 2. Reaction Scheme:
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-NHF ~}-N -NNN>N \ c
H B

Il AA o-J N/ \'\ HFN
WO 2007/ 037898

a B NN N-N 145
wWOCHI7WS2906/ 033890 Structure: wt BaF3 T3151 HPCFEUS2006AB3890
N DD NN'NN-INII/C(I}IH F\>NN—~NN/_()—I
BA HF-~\>NN"N N NQ\N "NJ B M F N, NF H
7NN:rNNN>C§[HIN—-F—H F
Sl
s oai3

[0232]  Experimental Details: A solution of 2 above prepared in ethanol triethyl
orthoformate (10 mL) was refluxed 4 h. After removing off the solvent, the residue was

separated by column to give the product 3
as oil.

[0233] 3. Reaction Scheme:

Ha: 4
o ’v@ Gy
Ex i K O\
QE/L\; — BQ\L(\{)
Et Pl Bl £

3

[0234]  Experimental Details: To a stirred and degassed mixture of compound 3 (73
mg, 0.28 mmol) and compound 4 (50 mg, 0.28 mmol), and BuONa (27 mg, 0.56 mmol) and
BINAP (70.4 mg, 1.12 mol) in toluene (15 mL) was added Pdy(dba); (26 mg, 0.028 mmol)
under N» atmosphere and stirred at 80 -C for 48 h. After ﬁlterihg off the solid, the filtrate was
concentrated to give the crude product 5 which was used in the next step without purification.

[0235] 4. Reactiou Scheme
2

Ny *‘wr“ 1 . f”i w
W C ,«*«]———+ Os A \©\i«w«1 |

4Et
ﬁ )

[0236] Experlmental Details: A solution of compound 5 (335 mg, 0.1 mmol) in
dichloromethane (10 mL) was treated with BBr; (146 mg, 0.6 mmol) at — 30°C under N,
atmoéphere, then was stirred at room temperature for 4 h. The reaction was poured unto ice-
water and then was brought by adding Na,CO;. The resulting mixture was extracted with
dichlorgmethane (25 mL x 3), the combined organic layer was dried over Na,SO,. After
filtrating off the Na,SOs, the filtrate was concentrated to give the crude product 6 which was
done next step without purification.

[0237] 5. Reaction Scheme:
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rYrN~BB NNHNOF\>N N'NO DD H F F, F ~
\>N=N\NN \N CB HOH 146 WD 2007/ 037898
weGH7WSA006/ 033890 Structure: w BaF3 T3151 NPEIr/Ul§2006/033890
IV..N. NHAA H FFF HF~ ~?--RI NN~ HNj| ~ N~ A

f[\OZ%] 1 ﬂ@eﬂﬁ%tﬁuﬁ K s&llu%l{ of\éo\n{poﬁnd |6|(£7 79 nr{g:,L'(%‘l mimol) and
compound 7 (21 mg, 0.1 mmol) in anhydrous CH,Cl, (300 mL) was stirred under reflux for 6
h. The solvent was removed under reduced pressure. The residue was separated by prep-TLC

to give the desired compound.

EXAMPLE 8.

[0239] 1. Reaction Scheme:

HilH: o, -
@14 & = = :
%-,]L g;;:r 2
—— . 3#%
*{5;:* " ; b

“Br PeiFPhals , LS
(0240]  Experimental Details: To a stirred and degassed mixture of compound 1 (5 g,
25 mmol) and compound 2 (3.4g, 27 mmol) in DMF (50 niL) and aqueous Na,CO; (20 mL, 2
- M) was added Pdy(dbbf); (26 mg, 0.028 mmol) under N, atmosphere and stirred at 100 °C for
18 h. After cooling to roomn temperature and filtrating off the solid, the filtrate was extracted
with EA (200 mL). The organic layer was concentrated to dryness. The residue was purified
by column to give the crude product 3.

[0241] 2. Reaction Scheme:
: O,

[0242]  Experimental Details: A mixture of compound 3 (2 g, 0.1 mol) and Na,S,0,
(5.2 g, 0.3 mol) in methanol (80 mL) and H,0 (20 ml) was heated to reflux for 3 h. The
reaction was concentrated to dryness urider reduced pressure. The residue was dissolved into
water and then was extracted with EA (150 mL). The organic layer was washed with brine
twice and dried over Na,SOy. After filtrating off the Na,S0Oy, the filtrate was concentrated to
give the product 4.

[0243] 3. Reaction Scheme:

Hi"c\'qf%‘ gﬁﬂ “BE g
f

4 i &
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N1 o-~NAAF FFF\~-N NNNAA OF ~- FFH
FU~~-N-NNNBB N-f HFF 1Lu WD 2007/ 037898

WOCTI7WS2086/ 033890 Structure: w BaF3 T3151 FpCT/UNR200bl033890
NN HF FF" r_~NONN"BBN / OH NH

ERSQ\M:]LE ]gxpeﬂ &t ﬂetaﬁ’é’ an@ &ﬁéedoind%%ga%%{{‘ m1x2rure of compound 5 (228
mg, 88 mmol) and compound 4 (150 mg, 88 mmol), and 1 BuONa (170 mg, 176 mmol) and
BINAP (210 mg, 176 mmo]) in toluene (25 mIL) was added Pd;(dba); (79 mg, 0.88 mmol)
under N atmosphere and stirred at 80 °C for 48 h. After filtering off the solid, the filtrate
was concentrated to give the crude product 6.

[0245] 4. Reaction Scheme

Bl MNQ

B

o

(0246]  Experimental Details: A solution of compound 6 (140 mg, 4 mmol) in
dichloromethane (20 mL) was treated with BBr3 (600 mg, 10.6 mmol) at — 30°C under N,
atmosphere, then was stirred at room temperature for 4 h. The reaction was poured unto ice-
water and then was brought pH = 9 by adding Na,CO;. The resulting mixture was extracted

with dichloromethane (25 mL % 3), the combined organic layer ‘was dried over Na,SO,. After

filtrating off the Na;SOy, thé filtrate was concentrated to dryness. The residue was purified

by column to give the product 7.

[0247] 5. Reaction Scheme:

[0248]  Experimental Details: A solution of compound 7 (98 mg, 0.36 mmol) and
compound 8 (64 mg, 0.3 mmol) in anhydrous CH,Cl, (300 mL) was stirred under reflux for 6
h. The solvent was removed under reduced pressure. The residue was separated by prep-

TLC to give the desired compound.

EXAMPLE 9.

[0249] 1. Reaction Scheme:

158



r-A [0181] Reaction Schene: PI 2 [0182] Experi nent al

Details: [0183] The m xture of conpound 1 (25 g) and
wol20d%0d7syet hyl aniline (24.2 g) in POC13 (110 RC)Y/US286/033890

refluxed for 5 h. POC13 was renoved by evaporation at

reduced pressure and t resi due vvas poured into
ice-water (500 Q). M,Hgn d for I'h. The
m xture was then flilte-r—eel—a-nel)-n% s washed

with water to gi'v conpoundZasac. eIIowsolld

[0184] 2. Synthesi®s of Conmpound 3: [0185] Reaction

Schene: 148 WO 2007/ 037898 PCT/ US2006/ 033890 F C&

62651 [ OL8pdrimepal Detatis 2To Bstiaéd and dugassed olixtuicort cofapound 1 (5.9

e B el WSl o o
e T30 B RS T I PRS0 i oS DRS00

oC faH 18 1. ARIRRUGE: B 106% teRpabhesaabfirajieg bithswliddthp dimlﬂe was
after filtration. [0187] 3. Synthesis of Conpound

extric@86}h RAA200 wi.) SBiverrganie layer Wasgonpentggd tegp\@rthﬁéwg product 3

S ound 3 was added 8 ml of
Whl“%ﬁ@ﬁwq% teﬂ'ﬁ’ij‘h&i‘%“ﬁ?ga refluxed for 2b. After

II} NGy, REtioh WdRemboduct was obtained after
tration. Purification by coI umg[ cht omat ogr aphy gave

pure conpound Wﬂ ght_vyel M-sg\d—w[ 0190] 4.
Synt hesi s of Coffgoupd® 6: [019 ] on Schene: ci
e~. 6er [0192] Expef' nental Det ails: ®To the solution of
conpound 5 (1.0 g, 3.0 eq) and DM 0,05 g, cat.

?@Zﬂt é?ﬁ‘kﬁﬁ&g%ﬁl ﬂgtﬂlscwﬁfyﬁﬁgbh§@€5\ga§7 adggsl) 6EOBI0GRT), (10 %,

ropw se. The reaction m xture was
0.5 gatnh Eﬂhe@b]zizoo miL) whe stlﬁedurmmhydregemlmomrea(ﬂ@ hsip) el gxome

of crude praoduct of conp b‘nf?‘ r,h ch was ug d
tormeruRar AR SEePISPHIURGES Gy SSLIE FIEAT Mertemoved tnder
Vac%g%tgsréf:o?d th%%%c[h%ﬂl s & Eolgﬁgga%&'lnd [ 0194] Reacti on

[0253] 3. Reaction Scheme:

[0254] = Experimental Details: To a stirred and degassed mixture of compound 4 (406
mg, 20 mmol) and compound 5 (520 mg, 20 mmol), and BuONa (170 mg, 176 mmol) and
BINAP (210 mg, 176 mmol) in toluene (25 mL) was added Pdy(dba); (79 mg, 0.88 mmol)
under N aimosphere and stirred at 80 °C for 48 h. After filtrating off the solid, the filtrate
was concentrated to give the crude product 6 which is used in next step without purification.

[0255] 4. Reaction Scheme:
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Experinental Details: To the crude product of conpound
w6 20ar/02798 1.0 eq) in 20 nL of di chl or omet haneCnas2006/033890

added 3-trifluoronethyl -phenylamne (0.94 g, 1.0 eq)

tri 1 r t| 0

ool ¢ SRR ADAnd foludorfofhnpol i ¢ RSk Ty mmoD in

dichipiNa©thane (20 mbi wat trbhtetCivith @Rt (600 nagd okmn 2) aIE he_>;0°c under N,
ani ¢ | ayer was collected, dried over S, and

atm&‘%ﬂ%@ Bt"@d stieqd pliomyigaperpiugfos £ IblemnMwndvaE Jpoured unto ice-

watél zfnﬁrth%g\%/sf ﬁrgﬁéﬁtqg gﬁ?el@p%f%@g?zw %&ﬁ%@t}é rapcture gvas extracted

w1t1CdlﬁH1@tU’iﬁietBane (OxATk 3$qm&d@ﬁn§p&?aﬁc 1§5er (s QH¥d BB Na£§o4

H nane MrFA ~ | Exper i nent al
Aﬁ@é’tlt@iatm off thetaeS Qisthe filirat wmmomnmten toQirfhegs. THe 1@sidag was
Iuoro d was added

L t
puﬂﬁsggﬁﬁ?%‘lnetﬂ&‘;eelt 3H¥%Bgtc7§ [‘Sg S,CI 4.0 eq). The reaction

gozgﬂremaémgélﬁw y seal ed and heated to 90C for
h.” After cooling, the_&qu,tl on mxture was

adjusted to pH 8 withr «% N NgOH sol_ ugmgﬂﬁ{;xtracted

wi th dichloromethane any "t he or ganhg, e was dried,
concgnfrated to give rowmi sol |g:>Pur| i on by
pr epal‘a @ ffﬁfg’ga e a yel Iow; sol i d. n
7 ﬁlﬁﬁ ®sis of Fi naI Compound:  cf p;, JYHE P
, cry rip"E E O HOB P3"° thrAGIF4[ 0]
erimental Details: The mixture of conpound 4 (30

lﬁ@é) 581. 0 Ee@)enmtaldznw@; AdmBctire ®f F 60 ing) OQQ)mmnl) 511dnstmﬂﬂehyde

33 Vo0 b A FAbRTRe s asseietedp Bl ot B Aftr

reméf’ﬁﬁg,eoff%bivéﬁtt 8 r80GuRARAAMh bY Ml %’ eﬁﬁ{]tiéagg\z the desired

. t horoughly, "dri ed under vacuumto gi sire
compourplound. EXAMPLE 3: |I-d P-1ra DF

EXAMPLE 10.

- [0259] 1. Reaction Scheme:

Bog, 0
—_— e Gl

CRAFT +-8u0H

[0260]  Experimental Details: A solution of DMAP (9.3 g, 0.077 mol) and
compound 1 (10 g, 0.051 mol) and Boc,0 (12 g, 0.051 mol) in (BuOH (200 ml) was stirred
at room temperature overnight. The solvent was removed under reduced pressure and the
residue was purified by flash chromato graphy on silica gel.(ethyl acetate/ petroleum ether =
10:1) to give 2 as a colorless oil.

[0261] 2. Reaction Scheme:
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[0201] 1. Reaction Schene: Oa + :, FCCi [0202]
Experinental Details: To the m xture of conpound 1

wO20@/09789&. 0 eq), conpound 2 (0.92 g, 1.0 eq) PCRARLNDB/033890
(0.77 g, 1.5 eq) in 15 nmL of di oxane was added

Pd(PPh3)4 (0.56 g, \3,/_eq) and the react @n%@ xture
was refluxed un for l&ch, After 7 t he
m xture was %’H@-e? and—The—ftrrdt'e '{{m vaporat ed
to dryness and "pyri ied by colum chromatography to

9[6%%4 ound 3. [0203] 2. Reaction Schene: c. H C'i
HW@ etpily:ah mixtueefi20@. 17 & 20r9%emutol) and PA(OH), (10

0 and .3
% %%H%ﬁoﬁ% il gt e et b 6t es i
temp&atde Br 4ol qu])acafE t WEAGkIARA oMl
?rmedl ately seal ed gﬁd hegt efjéatog QOCH%g}mg%mas reAl%lovedunder
vacwi d ﬁ@rdtthﬁeprpéMt3la§m cohirleswik was adj usted to pH 8
%& 3 g?m soé ion, extracted with dichl oronethane
It hé- Begstinn ﬁj}‘?géee was dr| ed, concentrated to give
a brown solid. Purificati cmyj preparative TLC gave
conpound 4 as a gehMowSothe., [ 0205 eact i on

3.4
Schene: N, 1+ _t*rft/lorn Brte -toF \F_jfll. \e
2007/ 03789 / WS2006/ 033890 [0 6*' Exp t al

Detail s: Thewm xture of corrpound (30 gy, 1.0 eq) and
B oo e bbbl R
e A e
mm{)lo)zam] DAHPRgE0 g 9. 2Saheikn dey tol Ao 830 llﬁlj;)Wab ﬂ@ﬁédi{o 80 90 °C
5i To the sol ution of conpound 1 , 1.0 eq)
undqai\} %lgr 4hoygs. The Ngﬁ]@;ta‘r\}@sw%@lggted apd thﬁ ﬂprateNvaﬂggﬂoved m vacuo
and ﬁl%lréﬁdlf%r{vasé}%qxltfeg %V%ﬁrﬁt\%{%@ﬁ o S&i ‘ﬁhﬂ:l ?eﬁléyl Asetate/ netroloum ether

over ni vent was e

= 1031)|t@|gfvbaﬁofd)5 pdh GelWdw Bil5 % citric acid, extracted
wi th. dichl oronethane. The organic Iayer was dri ed,

£G98 bnt faReastion Sghowe: corpound 2. [0209] 2. Reaction
Schene: roc\ff_ : R

, . _
i 3)4 __“*‘i“iﬂ”_,_%w{:f “; i )
5 | i

[0266] Experimental Details: To a solution of 5 (0.9 g, 2.24 mmol) in CHCl; (50
mL), CF;COOH (40 mL) was added at 0°C. After addition complete, the resulting mixture
was stirred at room temperature overnight. The solvent was removed under reduced pressure
to dryness. The residue was recrystallized from ether to yield an off -white solid. The solid
was dissolve in ammonia (10 mL). The mixture was brought the pH = 7.0 by adding 1M HCl
and precipitated. The precipitate was collected and washed with cold water (5 mL), and dried
under reduced pressure to afford 6 as a dark solid.

[0267] 5. Reaction Scheme:

el N
g

i <

T A S

i

' &:‘; , ! b
Neg R A P20 &
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off I {~ C 2 [0210] Experinental Details: The m xture

of conpound 2 (0.4 g, 1.0 eq), trifluoronethyl
wohermysasysne (0.39 g, 1.0 eq), EDC (0.71 g, 1. BCE®B2006/033890

HOBt (33 ng, 0.1 eq) in 10 nL of dichl oronet hane was

Sfobggied @t h r washed. w.t

[to ]NaC]—| psegrlflﬁnltgﬁﬁét\%g?eé ml;m?r act@g Vit ?2'32 mmolﬁ nlc\l\%lnaqdehyde
(33 mg; 101 16 mo metl iariéch1dtomettaga (1 CmLpyas howdal @hbck Y8 hr. After

oncentrated to d@gness and purified by

reme&nﬁ%f@ eBhilcogridpn Y as pu Qri:ab}{:@mt?@tﬁarapﬁy td gmamje @sired
~ ¢l F, 152 WO
Co@gg@; lﬁ‘)%%%@’%@ﬁuszoog/ 033890 OF82(1:2] Exper i nent al

Details: The solution of compound 3 (O 249, 1.0 eq) in
EXAMPLE 8. di oxane was treated with 4 nL of 1 N HC, and
the m xture was heat GOC for 2 h. After cool ed,

pH was adjustedto8 |t|on of NaHCGO3. The

m Xt ure was extrac ' mnthg;chhloronethane washed

the organic | ayer w{h wat e th Na2SO4 and
evaporated to dryness ict was purified
by col um. chromat ography to gi vg_conpound 4. [0213]
4. Reaction Schenme: Nv) [0214]~ perinental Det ai | s:
Tozsop xtiuR@a@lonUHRR4Nd 4 (40 m;J, .0 eq) and
compound 5 (30 nmg, 1.0 egy kn 5 ni of di chl oronet hane
was stirred at r.t. overni Yht . The mi xture was
concentrated to dryness purified by preparative
HPLC to give the desired : onpound EXAMPLE 5. 0 ~ 0

[0215] 1. Reactio » *‘67}_ Experi ment al
é?f corrpo[]nd ‘*3~’g, 1.0 eq),

Details: The mxt
2-chl oro- 6 nethyl phenylantne (O 2679, 1.0 eq), EDC

25 nmg, 0.1 eq) in 10 n. of
it‘%t???for @l’fﬁ?‘l’l‘&‘ﬁ@ d\)\%t%lisr &p adtiged ﬁmfi degassed miighvre o Tdoepound 1 (6.7

e 25 SR S L L H e SRR P a @ Byasos 0

ml, 2ad) Whd ﬁlﬂe@‘?ﬂ{(de@@ﬂlg, 0@NE h6 R LRk NS ath e ﬁét%’ang atérred at 100

o urified by colum chronatography to give conpoun
C forgiBity A fier comlingttp mptg@dmatureland AiltNGIngyifV the, selid, t[t@ﬁlh&]&e was

S: The sol uti on-of conpound 3 (0.2
extrig RS HTER Poo T i e ek B8 A PR cBidhproduct 3.
Efzﬁ] N 21Qeactibhl StRE&ned Xt ure was heated to 600C for 2
Af ter coollng, the pH was adj usted to 8 by
addi tion of Na}# Vi

[0272]  Experimental Details: A mixture of 3 (3.2 g, 10 mmol) and Pd(OH), (10 %,
0.5 g) in ethanol (200 mL) was stirred under hydrogen atmosphere (20 psi) at room
temperature for2 hour. The catalyst was filtrated off, and the filtrate was removed under
vacuum to afford the product 4 as colorless oil.

[0273] 3. Reaction Scheme:

E
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WO 2007/ 037898 PCT/ US2006/ 033890 wi th

di chl or onet hane, washed the organic |l ayer with water,
wdanoEd3msh Na2SO4 and evaporated to dryness. PTHAIS2006/033890

crude product was purified by colum chromatography to

[ Sch :
2¢4|_]|__ %%%Eﬁ?enéxlplg%%ﬁn%]m g st et%caﬁlid%g & (F ﬁfewrogggmpound 4 (297
mg,d@rmmut)dmé comPourgl, 5 (259 neg)1 0aelo]) Caaﬂnpumagl 7.6 fanfol) and
nL of dichl oronet hane was stirre ?

ewp@m 17 frremopiin tolpene (3 md gricasradded ]éttb(dha)sc(’ﬁ'g mﬁ 88 mmol)

undglg[q z{gﬂlnk He%éﬁ%r gg@@i g(F &él%PL%A{’tge{ﬂ Vq?@ofégfegﬁ%gﬁ the filtrate
WasZ:Oh&bZl?raﬂedEdEﬁﬂé ItiRgEdHh 1321@%@'6' Wwhic & cﬁ)n% Akt gé}nwf?liodt Qurification.

5 5% br ono- cyanopyri di ne,
([@2@3 Reatting) Schefiter | fI uor onet hyl )aniline in 100n
of tol uen was addeg of t-BuONa, O0.2eq of
and 0.le of Pd2(, dh a)] Then t he sgl Li on Was
to refl ernl‘gh;w,. he reaction § nift of ed” by
LC/ MB. The #6M™ “esFrswere  renoved undéryr edieed

pressure The @rude product was purifi ed by flash

LT AR Dl W SRR S b Tt 10 mimo) i
dlchlaebmeﬂhsne @BGAW) A& t%maml)th BBr 80P R1N 0.6 RS %QP'- 86uCt Ghder N,

20nmL of concentrated . then the solutio
atmesphgredhemweestired ayndnh teltﬂwr&‘tmdbr 4t Mht esactidn was poured unto ice-

I el S s i

ith ixf 4)C Bal B
S AL 58 05 S oo,

Afteyfilirating off the Ba,S¥; ’Ehe fﬂirhte a3 cénde@2ted t EdsTEME ddsidue was

: A sol ution of 50ng (0.18mmmol) conpound 3
Pu“%?tbm R thsBpdchdne was added to O 5nL of

gjwe yl sdr&hbighis fem' he m xture was heated and
tir edfor . nalyth s@l ution was evaporat ed

under reduced pressurer pauhd 4 was obt ai ned and
used i'n next step W|tho i fi N

[0278]  Experimental Details: A mixture of 7 (67 mg, 0.15 mmol), nicotinaldehyde
(33 mg, 0.15 m mol) in di chlpromethane (10 mL) was heated to reflux for 3 hr. After
removing off solvent, the residue was purified by chromatography to give the desired

compound as a yellow solid.

EXAMPLE 12.

P{:}_{I“
2

[0279] 1. Reaction Scheme:
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[0227] 4. Reaction Schenme: F CF: P F N 'OYFF [0228]
Experinental Details: A solution of 50ng of conpound 4
wanw743myg 1. 2eq) of hydrazine in 5nl of DCM WRET/US2006/033890
stirred at 25C for 3 hours The reacti on m xture was
concentrated and the reS| was purified by
preparative HPLC to glve e ,desired conpound.
EXAMPLE 7. F-"'"1{ awwz[o 1. Reacti ol Schene: 6r
E3r a [0230] Ex |nent. Deg@lf . A-§uspensi on of
conpound 1 (25 g, . ano _¢27.5 g, 0.247
nol) in acetic aC|df(1200 nL) was heated to reflux for

M R T R S—
0.0206K @hd e6tnp&id N@tes, (ﬂmjmbl) %ﬂ“mﬁ;’???c% 83 r\i/lméﬂ[) %H%&B@A (6.44 g,

K2C03. The resulted m xturé was .
0. 02(@91() invenhydgyus THIR(106 mdi)rvess dddedBé (PRTsRA2 6V @f 2 Ma2®dnder N,

[ A he filtrat
sndSgh Bl SV e re%&‘a@ﬁ%h“a@gﬁkéﬁﬁa offthesalietle iee was
S L e TES g SRR S Y o, i

use@@@lﬁkmﬂﬁﬁﬁhﬁ(fﬁbﬂﬁﬁﬂﬁﬁ/ 033890 Br B OR 2 3 [0232]

Details: A solution of 2 above prepared
%ﬁhgﬁo ei“i‘!"@tmmeorthoforvn&te (10 rrL) was refl uxed

4 h. After renoving off t.
separ ated by columpﬂteﬂ,?
[0233] 3. Res ; :
L,,,6 3%6° 8
and degassed i xture of corrpound

50 0. 28 nnDI), and tBuONa (27 ny,

. 861d m B?rqgéggal gepauis 7((7@ syrrag) and[dq@ssn:dln)lxm oioiouqmend 3334
mg, (12 rémUb)an%&ngg&%% &gg grgg??)ﬁml(n%?) glgd t-8u8%ia (%f mg, 3.4 mmol) and

BINAP (420 mg, 0.67 mol) in toluene (60 mL) was added Pdy(dba); (156 lng, 0.017 mmol)

under N; atmosphere and stirred at 80 °C for 48 h. Afier filtrating off the solid, the filtrate

was concentrated to dryness. The residue was purified by column to give the product 5.

[0283] 3. Reaction Scheme:

o EYQQ,

[0284]  Experimental Details: A solution of compound 5 (100 mg, 0.3 mmol) in
dichloromethane (10 mL) was treated with BBr; (393 mg, 0.6 mmol) at— 30°C under N,

atmosphere, then was stirred at room temperature for 4 h. The reaction was poured unto ice-
water and then was brought by adding Na,CO;. The resulting mixture was extracted with
dichloromethane (25 mL * 3), the combined organic layer was dried over NaySO4. After
filtrating off the Na,SO,, the filtrate was concentrated to give the crude product 6.

[0285] 4. Reaction Scheme:
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under N2 atnosphere and stirred at 80 C for 48 'h.

After filtering off the solid, the filtrate was
woanraatgat ed to give the crude product 5 whi cRCWAS2006/033890

used in the next step wi t hout puri fi cati on [ 0235] 4.

Reacti oru Schene: 1 [023 ment al

Det ai | s: HAsolutlon 0.1 mmol)
in  diebhgps thane g;g‘ nﬁ) ﬁ/vas t,g:zo BBr3 (146
my e, OL 6 il JL_ 2 spher”%,-.%

stlrre% at ,en‘perature for 4 h. The rea P@‘@
poured unto ice® water and then was brought by addin

@?gﬁdg r %gﬂ I;algéﬁjlk yg%%%{u?? é‘?@ g@(n%l% ﬁ(g(ijf glr%gé% Iilncotlnaldehyde

(29 rhl\gxoem ﬁ‘l’fh‘tioﬁII i @ehlersdfietNdd P(¥mI Awtag heatbd td felink gt :blﬁff Afrez
the filtrate was concentrated to %I ve the

remoyimgotet mlm;the Eesidhieotaswatifiediby ehrameto gsandyy tQustvedlg desired
ur|f| cat %&)237] 5. Reaction Schene: Hr 7 -~ }.
compopAg aFay f% ‘WD 2007/ 037898 PCT/ US2006/ 033890
[0238] Experinental Details: A solution of conpound 6
EXAMPLEA 3y, 0.1 mml) and conpound 7 (21 ng, 0.1 mmol)

i n anhydrous CH2C12 ) was stirred under reflux
for 6 h. The sol vent ved under reduced
pressure. The resi d %ﬁte L,.Ry prep-TLC to

gi ve the desired co aj NQ _ [0239]

1. Reaction Schene: E (J: o ) 1 - 3, [0240]
Experimental Details: To a sti rred -mnd degassed

m xture of conmpound 1 (5 g, 25 mmol) and conpound 2
[0284L, DReasbion Schemgr (50 ni. ) and agueous Na2CCB (20
n, 2 M was added‘*@dzgdbbf ) ‘26 ng, 0. 028 nmol )

- under ‘N2 at nospher ndSTFrETEd At 13ﬂ;%&for 18 h.
After cooling t@woe enperal ure a_,.,n ~Ttra.ting off
the solid, the filtnate was extracted 3 swWth EA (200
mL). The organic | ayer was concentrat ed to dry

tm@fﬂ} esEaperimgnta a}q‘tmlseaaram@pbydm 8. %ﬂ@lﬁe vea@e%ed toa

solu@exp hsin 6L0is £ 9 MROMEGS 20 @ 2 ey o,
gpk k. 881 nNﬁgl;;%pf’O"d 5Af?er Qhrrﬂrg?ofméh)at td@rrﬂﬁiﬂibafaﬁlre (tBOsolution

was heated to reflux for 3 h. The
was peuredl imo mﬁévsatcmﬁ‘l@émfub ,and thet R ddjpsted o Uhwéth cosepntraigd NaOH. The

sy S DU I 338 e Bt iy gt
(Mg%?), WASHGCand doRcBitafR in vacuo to give compound 2.

[0289] 2. Reaction Scheme:

T Sy
,@\d HoPa- /Lﬁ
o i 2Py

2 3

[0290]  Experimental Details: 0.84g (4.3mmol) of compound 2 was hydrogenated
under 1atm hydrogen with Pd/C for 16 hour. The reaction mixture was filtered and the
filtrate was concentrated to afford compound 3 without further purification.

[0291] 3. Reaction Scheme:
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twice and dried over Na2SO4. After filtrating off the

Na2SO4, the filtrate was concentrated to give the
wonornstssd. [ 0243] 3. Reaction Scheme: ~* PEt PATASZ006¥183890

2007/ 037898 PCT/ US2006/ 033890 [0244] Experi nental

Details: To a stirred anewe®gassed m xture of conpound

5 (228 ny, 88™mrol) modlcgnpound {& (150 88 mml ),
and t BuONa (176 T r'hml) au/d?/ NAP-£210 ng, 176
mml) in tol @ s Bs added” 79 ny,

0.88 mml ) *@ﬁnoer‘hﬁﬁaﬂhw§ﬁﬁé¥e and stirred at 80 C
for 48 h. After3fllter|ng off the solidi the filtrate

BRI, Do P B ok 0.

0.2ed o SRINAR, 0 cgfof PaNEBaINBEeq Bf CEATD M 54Bmimj 2-digthoxymethyl-
di chl oromet hane (20 nL) was treated with BBr3 (600 ny,

pyridiiee(6 7878 BY01ammol) Botnuh g€t .41dioxane N8 prrsted at { G wipglgr microwave

ror 23 PRI SRS B Pl BB 2R nd e
res1d99%£‘ rﬁ?e%%re;ga{isweemw Moricsinpbend s extract ed
wi t h di chl oronet hane (25 nL x 3), the conbi ned organic
[298F whReiction Sohk@ne:Na2SO4. After filtrating off the
Na2SO4, the fcfltrat ewwas concentrated to dyyness. The

resi due vva% f| ed by C;QAD@HT] ye the, product 7.
[0247] 5. eat T orya Ti, .y e ]
Experi ment al Dé”t ar”f‘ ‘sol ut | on of congound 7 (98 ny,

0.36 nmol ) and can‘pound 8 (64 nmg, 0.3 mmmol) in

RS SHRparimouial Diklst Siheliben Ghildrietoabgte ) eyl 4 n
Smi ?f)dﬁ o léﬁdé’@éﬁgﬁ%g\gg%laeﬂie ¥ao@i%ﬁ an&hﬁv%)btﬁiréﬂ%bﬁ Bmin at r.i.

esl re conpoun
The ﬁ@aﬁﬁelvﬂi@ a&é&iﬁﬁwaﬁ&lﬂ‘@aﬁﬂ&?ﬁﬁmg&z Rﬂfﬂém @lﬁlﬁé}dﬂ@&ﬁ@w ith -

3
DCM (lSmL* 3). The combined organic layer was washed w1tb water and brine, dried over

MgSO,, filtered and concentrated to afford compound 5.
[0295] 5. Reaction Scheme:

[0296] Experimental Details: A solution of 80mg(0.295mmol) of compound S and
(5-Fluoro-4-morpholin-4-yl-pyrimidin-2-yl)-hydrazine (125mg, 0.59mmol) in 10mL of DCM
was stirred at 25°C for 15 hours. The reaction mixture was concentrated and the residue was
purified by preparative HPLC to afford compound 6.

[0297] 6. Reaction Scheme:

T

N wrﬁm & | \li ’ o 1
;gg 5 EB500M o {j ra “’&Ltm
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[0250] Experinmental Details: To a stirred and degassed

m xture of conpound 1 (5.9 g, 25 mmol) and conpound 2
w020®/0g78927 mmol ) in DMF (50 tnL) and aqueous Ra2@SB006/033890

(20 nL, 2 M was added Pd2(dbbf)3 (26 ng, 0.028 mml)

I}@@@g '\'ZE@&HEQRSI Betaflst B 4 E&lﬁﬁ?ﬁ: 6facr1])g'8)fou.‘?(% %Z)-ti(?rﬂ% 1 ¢86mmol) in

ter cooling to roomtenpera

dryﬂ)(él\/ls(ﬁinﬂ'.x)l wab bédedidrop aise quzmg; 0.288mBolyiat b°c;EArﬁ8£é9cuon mixture

The organi c | ayer was concentrated to give the
Wascsrtmé o5 Brried. Bhe ygaptaan vas quenehedexith methpnel abiie mixture was

con%gﬁllatédc aft}xF ??sut]%%e?sl IJUI‘I%IRd E?%%%P:aga%g? ?@’i@gtoé%e t?lg degjred compound.

and Pd(OH)2 (10 % 0.5 g) in ethanol (200 ni)
EX%%P Eilfy ed under hydrogen atnosphere (20 psi) at room
tenperature for 2 houg: \Thfe catal yst was filtrated
off, and the filtraf E{;\é_\,g moved der vacuumto
afford t he product Qs a co rie prd. [ 0253] 3.
Reaction Schene: N, 41 “giy v 0254] Experi ment al
Details: To a stirred and degag d¥ mi xture of conpound
4 (406 ngy, 20 mmol) and conpoun ’5 (520 ng, 20 mmol),
d020%) BuQ@NRefctioh stlemé/6 tnnol) and BINAP (210 mg.
176 mmol) in toluene (25 m )=awas added Pd2(dba)3 (79
ng, 0.88 mmol) under N2] rmsphere and stirred at 80
C for 48 h. Aft F‘:’T'*Eratlgg off" the Eollid, the
filtrate was c entr 7 ca:de product 6
whi ch is used indnext §?Féb}*\‘}\ﬁ”hou Puri fication.
[ 0255] .4. Reactign Schene: C r' <s H,7 159 WO
2007/ 037898 PCT/ US2006/ 033890 [ 0256] Exper| ment al
01| s Expexjiental ggtadls: To ﬁpbun@l sButfG8H 3n@ron’1c(»}mdnml (}.86g) in

‘ BOmT B?@ Whd F{%@h %gd é)é&q 5}%@&@ Sgﬁlrf%dgw%ci 2) Egh’s (20 Hutlon of
3-méthbxypBenyA hof ARAACIPE At Gnf & EhH H’-‘ﬁz Eﬁ%gﬁ&ﬂ Sﬁgmlxtm e

poured unto ice- water and then was roug
was gmrm]w@g@d@nde‘fheﬂm&ﬁm [16h agd cootedyriémivaBHeR tv&faa@tﬂ@ﬂ and the

hl or onet X, 3), the conbjned organic
leﬁvaww %ﬁ@ctaii "@Jg@gﬁ 1(@2@&) The tembined ereapicrigy=sy werenlsied over
I [ The
N0tk 1S NS S HIARES GO 5T S
(PE/EG250]1) & geRpactdompotindee: 3H 7 0 [0258] Experi nent al
2. Réxdtidhlséhenfe:mM Xture of 7 (60 ng, O0.22 mml)
ni coti nal dehyde

BIMAE { Fdyjdbal, H\O
O:t

[0301]  Reaction details: A mixture of compound 2 (59.5mg), 5-bromo-2-
diethoxymethyl-pyridine (116.7mg), t-BuONa (86.4mg), BINAP (36.7mg) and Pdy(dba)s
(27.4mg) in dioxane (2ml) was microwaved for 2hs at 150°C, the solution was filtered and
concentrated. The residue was purified by preparative TLC to afford compound 3.

[0302] 3. Reaction scheme:
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(33ing, 0.15 in nol) in dichloromethane (10 nL) was

heated to reflux for 3 hr.. After renoving off
weabwraatgest he resi due was purified by chromat ogCcamisg006033890

give the desired conpound. EXAMPLE 10. [0259] 1.

Reaction Scheme: 0 2 [(@260] Experinental Detdfls: A

sol uti on of DVAP ~0. 077 nol) andﬁ conpg

(10 g, 0.051 i Bach B

(200 ) ki Beral:

The sol vent sremo¥ed under reduced pressure and the

resi due was purifigd by flash chromatography on silica

285001, R aEhahi o Paoller o qupibindci Lanelie Smuge DCM was
add&pll%pgﬁ Bﬁ%ﬁﬁ@ﬁea&%&{ %2% d%%%l%?éht faprzﬂ L’[éfé’?%ddgd éﬁ?%tzﬂrzo to the

Experi nent al m xt ur €~ o
mixtnre)| oxtracteld Rith @HDAc @ coéenttatgd. The cﬂiﬁdbqﬁr&ﬂuc@ %@ pifiedBPpre. TLC

red under hydr ogen at nosphere (50 psi) at room
toafft@m %or 4 hour The. catal yst was filtrated

an I .was renoved under vacuumto
g?@ﬂd 9ﬁgag(rtod SIC as a colorless oil. [0263] 3.
Reacti on Schene g64] Expek;rmrent;al Details: A
m xture, ofy co on 6,':};129, ; N)N and conpound
4 ( 6 T ) La BiONa ,.rgy g, ol , )7 apd,
sz%a‘ﬁa} (26. 5 My—50—mrol 2 1,-? W0 My, 2
mmol) in dry tol uene E(’”‘SO rrL) was’ heat ed 80-90 C
under N2 for 24 hours. The precipitation waj rat ed

and the filtrate was renoved in vacuo and the residue

WeR05hur Experimental detailar Agnixphig ob43.8inkiof eompbuwia hyd 32mg of
hydr%gﬁ%.% ?lml‘i% Q) ewﬁrr (Ilh 5@3&? ) (o Ve %{e&?r %glf}féénoduot was

ow orf.

punﬁ&d Bﬁgﬁ%dﬁﬁﬁ@ 'TLWQB ta% cﬂ‘ﬁ% %bin%d cgﬁapﬁuﬁcpclizgtc%r]l ?f405rrL)

qi?g@d at 0C. After addltlon conpl ete, the
resu1 I'Mg m xture

[0306] 1. Reaction Scheme:

KJC\\E‘NQ-» 1 /@\
" BINAP.Fdfdbal, Pl feibaly }‘J;G"}"\f"”

KaQBut, tolusre

[0307]  Experimental Details: A solution of 2.0 g (16.2 mmol, 1.0 eq) of compound
1, 0.05 eq of BINAP, 0.05 eq of Pd,(dba)s, 1.2 eq of t-BuONa and i-Bromo-3-nitro-benzene
(3.28 g, 16.2 mmol, 1.0 eq) in 20 mL of anhydrous toluene was reacted at 100oC for 24 hours.
The reaction was monitored by LC-MS. The mixture was concentrated and the residue was
purified by column chromatography to afford compound 2.

[0308] 2.Reaction Scheme:

sy WO = Med
H 2
2
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was stirred at room tenperature overni ght. The sol vent

was renoved under reduced pressure to dryness. The
woesi7daeIsas recrystallized fromether to yi el #Canus206/033890

-white solid. The solid was dissolve in ammonia (10

@3)9] [gériﬂiéﬁtg ) ec}p.r le_ﬁ g?)tf chiPoRhll Z was g@%&%ﬁgéc{‘ﬂmﬁ/}l atm of

recrpr recipitate wa I ect ed
hydr@éé‘f’l VW{%?'P&QI (0I5 €6l 1 hask, en‘hé Peabtion mixmute cras didteradraherthe filtrate
reduced pressure to afford 6 as a dark solid. [0267]
was GncRgrtdd tomfm@mpomd 3 withowt-fuglg PROEREHAN. 161 WO
Q S2006/ 033890 [0268] Experi nent al
éééf ﬁ%’*‘ﬁf QFReIBe: 6 (60 . O.22 |nerI),
nrcotrnaldehyde (33 ny, 0.fA% 1 n moff
di chl or o afiey (10 nl)“was” heat@ t6”|ef ?ﬁﬂs hr .
After me Wﬁf SUlLYEMEmh e redt S Priced
by chronat o%raphy to give tdﬁe desired Cor;rpound as a.
yel | ow sol i EXAVPLE 11. Jk- [0269] 1. Reactjo
EQShé}re Ezpexmgmm]mmpérspmﬁaarSwema.(? 33 mygol) o6 ompeind 3, 5

Brogn - GRS Tt 60) 250 PR, s Lo oBrafith RS g of
sz(@dlﬁgea?lﬁsl M%@gﬁ u(ﬁ@l inMo.mB oMoh\i@é vt dleftliiRd 2 UbdyiC) Br 02 6ours.

0. 028 mmol under N2 atnmosphere and stirred at
The &ﬁﬁlorﬁﬁfimoﬂlﬁ)rtd bALCeVISc dbkinmmgturewabemcenrirgied and the regite was
filtrating off the solid, the filtrate was extracted
purifigdily 00 nL). The organic | ayer was concentrated
chrometogiaphy thefferdeampspBddet 3. [0271] 2. Reaction
" 3, 4 [0272] Experinental
bt A““" 3?‘5“3 3 (3,2 9. 10 mmr) and Pd(CH) 2
(10 %  Oi i (200 mhs. wa rred under
hydrogéﬁf Ne psrleg_ ro len| gtl
for2 hour. e*xc“at'a Wees filtrat dﬁ)fgf“’" n ﬁe
filtrate was rer@ved under vacuumto affgrd the
roduct 4 as colorless oil. [0273] 3. Reaction Sche
3t c Experimental Petails; 100 mgpf SOIBPBEH%%WP@%QB‘ L Of HC

(IN Ec%-llelmlljss 520 Ot?c{ 9 (? %) mL of dioxane. The mixture was stirred at rt fov 4 o 1, adjusted

to pH 8-9 with 0.5 N NaOH solution. After extracted erh DCM, dried organic layer with
Na2S804 and concentrated to give compound 5.
[0314] 5. Reaction Scheme:

!<
i"‘u,,f"\N _J/&N

] ]
Gqﬁgﬁ\"\ . I‘ﬂ\r mr\}? mﬁ:& . 4
g LA

5
[0315] Experimental Details: A solution of 50 mg (0.16 mmol) of compound 5 and
(5-Fluoro-4-morpholin-4- ylpyrimidin-2-y1)-hydrazine (50 mg, 0.23 mmol) in 5 mL of DCM
was stirred at 25°C for 15 hours. The reaction mixture was concentrated and the residue was
purified by preparative HPLC to afford compound 6.
[0316] 6. Reaction Scheme:
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[0274] Experinmental Details: To a stirred and degassed

m xture of conpound 4 (297 ng, 10 mmol ) and conpound 5
wO028@/081898 10 nol ), and tBuONa (170 ng, 17.6 nror)usand033890

BI NAP (210 ng, 17.6 mmol) in toluene (25 n) was added

Pd2(dba)3 (79 ng, ngZg:Epl) unde Z?g%%tnnsphere and
sti dat 800 f : AfterT{:L ng off the
sol L d; ;L [ at el, was concent ed to =
crude%ﬁg uct Q §3>step |

puri f tion. ] 4 Reacti on Schene:

PY i, ,] LVS r + hHI CFA e GF .7 [0276]

o B B O o P "%‘3\%92&0@& @ymmol in
dry ﬂa{f‘%sslgﬁge ?{fg% QPR d'@%ﬂ@e BpHRh )ng"b 23¥mbideseANVrhe reactlon 4m1xture

s stirred roomterrperaturef

was $tirretifor Blgag t.t. Ofhe e tipo wae duenthed vith metlednel, and thetlhemme was
was brought pH = 9 by addi ng Na2CO3. The resulting

conceyityater: elheargsidng wmwed\lqw%ﬁr@meﬁ%f%ﬁ%ﬂxez%smd gompound.
3), the conbined organic |ayer was dried over Na2SO4.

EXAMIPEE fd.l trating off the Na2SO4, the filtrate was
concentrated to dryne§8¢ The residue was purified by

columm to give the r' =L [02.77} 5. Reaction
Scheme: F- \ H: [{ g@;r-msnt @y Details: A

m xture of 7 (67 _ ni i nal dehyde (33
ng, 0.15 in nol) in di chI orome. (10 nmL) was heated
toreflux for 3 hr. After re of f solvent, the

ue ig Dby chronat ography to give the
Gﬁ% 1@%§§gﬁngh§§ea yel,low solid. EXAWPLE 12. dt"

[0279] 1. Reactjon Scléie,he: 163 . 2007/ 037898
PCT/ US2006/ 033890 ]’RIQ-IZ_L 21 H, 114 37 L@ZSO]
"Experinental Debaf & T "€t Fred and tddgassed
m xture of conpound 1 (3 g, 0.02 nol) and conpound 2.

A
[o11,9 oo tpilal ppfili: K3hltioa 8018 ¢ (o Syfilod ARcRb:
nitroBéiefe, Rdq (HRIa2914 af 22K g0 321nﬁH00h1)1 oODUESO N2s hedte sl 3eP € for 5
and stirred under reflux for 12 h. After filtratin

hourgf The reactiasl wep, memitored by LGt Swddien S00mL of water was added and the

precipitate was filtered and the solid was washed with water and dried to afford compound 2

without further purification.
[0320] 2. Reaction Scheme:

8 HPd-G
Gl ,1 -N g

e

[0321] Experimental Details: 5g (31.4mmol) of compound 2 was hydrogenated
under latm hydrogen with Pd/C for 0.5 hour. The reaction mixture was filtered and the
filtrate was concentrated to afford compound 3 without further purification.

[0322] 3. Reaction Scheme:

SO =2 4

f‘ xar:musapda{ana ) ’{;:}

I &£
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concentrated to dryness. The residue was purified by
colum to give the product 3, which is used in next

webtep/msrgkout purification. [0281] 2. Reacti onrSThsnm®s/033890
>~ RcaEEt r c, 4 [0282] Experinmental Details: To a

LS R AR S S bonna
0.led of@%ﬁ%oéég 3 eBf sz(db d 1.88of tBENRA (ARBNT 8801106 Has

in toluene was added Pd2(db (%3 (156 ny
reﬂuﬂammﬁ?&ﬁir)w hsmdse rTlmeeaztlmm sfab eromitared bytli Jl’v@jandtwabe@vﬂh

48 h. Af f | t ff th lid
water ¢ SUREBAPIUPA RGBS gﬁd?ﬁ@ﬂ?%@?ﬁh@%@%% it g€ and
dnedg%:(rﬁféﬁdﬁ@t tgﬁgegé&’ %d&é&ﬁ%e?ﬁlﬁ Cltes ue \&Iagﬁﬁﬂiec?’b t o fhnl“ LC to

Expef I ment
affordcompuotth@d. of conpound 5 (100 ng, 0.3 nmml) in
d.ichloronethane (10 nL) was treated with BBr3 (393
9§2410. et-AragctiopSchemec under N2 at m)sphere then was
stirred at roo{iﬁten'perature f orond,_ reacti on was
“andad hen was lbr @Qt by addi ng
. AT UT € Was E“'kti%acte th
di chl or onret hane (2§ rrL ng?), t he conbined oFgani c
| ayer was dried over Na2SO4. After filtrating off the
032504, Exprrimpntal Betailiad selytier af 20Areg of eonapapnd; i SmL of 1,4-

Y N -

was ﬂﬂﬁﬁ@by%@ﬂamtﬁgl et @éttiictet vAKDENS (I‘Sfm]f?’?@ 39héBbmbined
.13 mol ), nicotinaldehyde (29 ng, 0.13 mnol) in

orgardc dztylenwasrwaﬁmd @w(@@atnﬁ)ndvbamehémcewet d1gS634 filtered pndedmeentrated

o b S TRl TS b L EShle b R 1

1 %ﬁ@lsl d EXAMPLE 13. rb LIP [0287] 1. Reaction
afforégheﬁe 17[0288] Experinmental Details:

Pacéf or frReetipad8¢lieig, 59. 3mmpl ) was added to a
sol uEilon of conpound 1 1 0g, 59 ; ) Hn acetic
aci ' ) IIovved tNaCNBH3( 1578, _ 8. 8 mml)
10C. fm NF*f&;ﬁg - dE—r-oom-t —%per at th"’é%
sol ution W/vas P refelmggto | ce/ wat I and tie
PH adj usted to 10 with®concentrate .{w)
sol ution was extracted with DCM 3 X 1oom_) If‘?e—
@@g@] neﬁx G SR lb@éﬁﬂrssA‘é’@fuﬁoﬁ“bf §6’mg@f@§9§%unfl'§labﬁf%§%
conce trat I'n vacuo to give conmpoun
compound 6 in SmL of DCM was stirred at 25°C for 15 hours. The reaction mixture was

concentrated and the residue was purified by preparative HPLC to afford the desired

compound.

EXAMPLE 17.
N
F'—>_ N}—&k

[0328] 1. Reaction Scheme:
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[0289] 2. Reaction Schene: "lIle ra~pd-c [0290]

wo 2609persogrent al Details: 0.84g (4.3mmol) of coppowsthoe033890
was hydrogenated under |atm hydrogen with Pd/C for 16
hour. The reaction mxture was filtered and the

filtrate was concentrated to af f ord u--s 3 w t hout
further purification. M&., Re Schene: 165
WO 2007/ 037898 2006 3890 1r NEtt’) N Ok E

| KA. P) Pd f dkt ma mnsh&:ﬁt@a" 2h 4 [0292]
Experi nent al tals utlon of ng (1.51mol)

of conpound 3, O 2eq of BI NAP, 0. lecgsonf Pd2(dba) 3,
3eq_ of Cs2CO3 and 5- Bronp- 2- di et hoxyrfet hyl -

di R I\ 11 -
40 P A BAETR B AP0 el g i
benzér%aﬂ‘aﬂ 1BV RSeq)Rl Pipetethebly cdrboiviic aﬁ?ﬂetembat}tl reetey\m 1eq of xantphos,
concentrated and the residue was purifie

0.lequidisaidhe)s wed TSy pﬁt—Bﬂ%iaan eompbadteluane \[vmﬁ}lxeﬂ at 130°C for 4

hoursbeeﬂﬁ’ IF%Q‘O%\% gmqﬂgﬁe%y 13@ M@%@%@SW‘KE&W&I o ‘Wgo fiactgd with

BtOAd) THRWon®indd@Ybnas 1296008k Wishe@{vithffine Bhe dri6@6¥draM,SO,. Filtered
m xture was stirred for 30mn at r.t. The nmi xture was

and cadchntiated erevidte waaparifeswith e@lumyi ohepmmgaplmy eurkilica gl @sing 10:1

~_extracted ned or
PATH i QB gor PP 1e BATISS SFEF TPBSd H s g ea under
t Adais ncentrat ed to afford conpound 5.
red“‘l[\%?% “r% ljoﬁ?\ge?gfon R e i ¢ Kqz N *14 y HP ' ocPti,
03801182, Reagfbn) SExqne:i ment al Details: A solution of
80ng( 0. 295mml ) of co und 5 and. s
(5- Fl uor o- 4- nor ph&ﬁ\ﬁ’nﬁgyl%gy@ m di_nd 2-yl ) - hydr azi ne
- (125ng, 0.59mmol ) wfflom_ of DCM whs stirred at 25C
for 15 hours. The r. t i O wEkxT ur “Was concentr at ed
and the residue wa purl fied by preparative HPLC to
afford compound 6. 4, Bas
1

[0331] Experimental Details: 1.6g of intermediate of 1 was hydrogenated under

2

1atm hydrogen with Raney/Ni for 2 hours. The reaction mixture was filtered and the filtrate
was concentrated to afford intermediate 2 without further purification.

[0332] 3. Reaction Scheme:

N~{”‘ Ty HHy
‘«‘\{ S N W om
X Bl b
l\ P foba)fXantphos HBEINa
Boc
2 2

[0333] Experimental Details: A solution of 1.20g of Intermediate of 2, and1.30g
(1.20eq) of 5-Bromo-2-diethoxymethyl-pyridine, 0.1eq of xantphose, 0.1eq of Pd;(dba); and
1.5eq of +-BuONa in 20mL of toluene was refluxed at 130°C for 4 hours. The reaction was
monitored by LC-MS and washed with water and extracted with EtOAc. The combined
organic layer was washed with brine and dried over Na,SQ4. Filtered and concentrated,

residue was purified with column chromatography on silica gel using 4:1 PA:EA as an eluant.
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[0297] 6. Reaction Schene: r <" Wr r NNO CH 166 WO
2007/ 037898 PCT/ US2006/ 033890 [0298] Experi nent al

wOrb@EIBIS TO a sol ution of conpound 6 (40ngy, OPOBAISRMLEN33890
in dry DCM (5nlL) vvas added drop wi se BBr (22ng,

he GsFoRR e s Hin PRBEPSH B biReg G 8t o g
interhRbifAg! . and the mxture was concentrated. The
resi due was purified by preparative HPLC to give the
B84} edd.RemptiomScher®BCAMPLE 14. r r _~a +g- [0299] 1.
Reacti on schenme: OH [0300] Experinental et ails: To a

stirred solution of 3 Bronzoaniline (0.806g) in 30nl.
of toluene were addgd 0.1leq of Pd(PPhB)"‘FL“ 5ml of sat.
agq. of Na2CO3 offuti on of_ rreth phenyl

bor oni ¢ aci d (g@ \@%\gaMEt

at nosphere. Thegn*axture Evas Vi gor ously stl rred under

reflux for 15h cooled, 1Orrl of O was added,

and the m xture'cwas extracted wth C12. (20mLx3) .

The conbined organic layers were dri et over Na2SO4

and concentrated.s The resi due was purjfied by colum

chromat ography (PE/ EA=10:1) to get pure conpound 2.

[3)3353PaCEKpéhlﬁahﬁnBet2ﬁ;EI 20(211g'3ot 1[1&&6&(]1&1@6&%&1 dissottetlan [l @ml of
A m xture of conpound

DCMyi 180mpafridrnyps gided i H@reapilen nmjt)ufe Stohﬁmomﬁemﬁstmed for 3h
B
or T S PR IRENICI o Bt e it over

Na2§O4L tiReed afdiebnce@ng&Nor Zfoed 220he of @adeipi@duets Thelcddegoduct was

by preparative TLC to afford conpound 3. [0302] 3.
putifiRsldut preperaiiiserhC tolForgntemoriag?898 PCT/ US2006/ 033890

" .YE E 3 4 [0303] Reaction details: To
E(Bﬁ ut ?'ﬁ?&f“”&%’%ﬂﬂﬁd 3(120ng) in 5m of DCM was
g A

4 / — M H
] - 3 - f X ]
| o a W F— S

s

™ Ry

T
l§<§ HHNH (1}
\([ ) ) e

£

[0337] Experimental Details: A solution of 50mg of intermediate 4 and 1.0eq of (5-
Fluoro-4-morpholin-4-ylpyrimidin-2-yl)-hydrazine in SmL of DCM was stirred at r.t. for 3
hours. The reaction mixture was washed with water and brine, concentrated it to give the

residue and purified by preparative HPLC to afford the desired compound.

EXAMPLE 18.

[0338] 1. Reaction Scheme:
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added Il of BBr3, the reaction was stirred overni ght
at r.t. Then added 5m of H20to the m xture,
weoexto7actsssl wi th Et OAc and concentrated. The cr BA®US2006/033890
product was purified by pre. TLC to afford conpound
4. [0304] 4. Reactionfschene: 3 ,Rly.ii -: Ot N
[ 0305] Experinmental ' re of 43.5ny of
conpound 4 and 32ng « 5 M DCM was
stirred overnight at & and condentrated. The crude
product was purifi &9 Eﬁ/ prereparafive TLC to afford
t he desired conpound. 'EXAMPLE 15. F- [0306] 1.
[ DeEs 0397 v aEXRE 'd%?ﬁ%
@ggﬂt %x@r&ﬂéf:ﬁﬂ on O%J{}zsngLogqu]g.}iﬁ m1ro‘I]Va 1. Oﬁeq @émtoa
solutamFeg{(t3.93mnmd QA 4e ronfo-BlohARy1-@nddkic ecjddf 2Gid2(>ﬁBHE 3’; 0°C. The
1.2 eq of t-BuONa and_1-Brono-3-nitro- genzene {in?ﬁé%
reactipn sghlt@nm*ﬁmallowecé)wéfeach rRopifeRpergture f\ Bpw Adiqye y the
dxop\\ﬁgﬁ a c%‘rﬁgé %gS%@%@@Cﬁ&%ugﬁ tero Hhe mlxﬁgwﬁse\? %&)ﬁl’[ 2CO3 and

ore e mX ure Wwas concen
concbiifatéd The vsidie Svas Rutradieeaith 0| THebrgitie ytogaadtnd tbgive
afford conmpound 2. [0308] 2. Reaction Schene:
compound2.t |'C F |I! 2 ~ 168 WD 2007/037898
S2 3 ~[0309] Experinmental Details: 2.5 g
@Tgﬂéﬁ %ﬁg gﬂ\ggh %!rogenat ed under | atm of hydrogen
with Pd/C (0.25 g) for 16 hour. Thejreaction m xture
was filtered and tflltra=t:«e vvasécncentrated to
af ford conpound 3 “wiAhout Turtnér pyfiication. [0310]
3. Reaction Schene: LlE ~Et i CON=Q ra "raWw.
‘rte'" ~a ri ~-~~ A3 4 [0311] Experinmental Details:
A solution of 500 ng (2.33 mml) of conpound 3, 5-
BBQII]) 2E gp&ihextghbttajls nx solitioe of 84Z (hMy9moBD flmnip)ound 2in
eq of xantphos, 0.05 eq of Pd2(dba)3 and 1.
zOmloqf Ec%wddﬁd 3 SIoY 05 5. ket RRIOHeeS P mpaa %P%oéf e reaction

solutgon wis stlrreH 'tSr 1hour at t.t. diluted with 300ml of E,O and filtered. The filtrate was

concentrated to give compound 3.

[0342] 3. Reaction Scheme:

CHIDET),

sdlueiSh

QN
74
[0343] Experimental Details: A solution of 2.1g(14mmol) was added into a solution
of ethanol which containing 1.9g (9.55mmol) of compound 3. The reaction solution was
heated to reflux for 3hours, and then concentrated. The solid was washed with NaHCO; and
extracted with acetic ether. The organic layer was dried to give compound 4.
[0344] 4. Reaction Scheme:

Pydbaly, f Hospit-Buckls
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The reaction was nonitored by LCGMS. The m xture was

concentrated and the residue was purified by colum
wohoamatogr aphy to afford conmpound 4. [0312] #CT/US2006/033890

Reaction Schene: e [0313] Experi nent al Det ails: 100

d
L e R
Phengﬂfmﬁé 0. B%df P&Z(dﬁa)gf 0121 ohbinaslhits0.69g of PBRONG v ré\bdded into 35ml

solution. After extracted with DCM dri ed
of tolweganTlee teagtanm selution vies hega taredus ovesight, ané goncsnigitgd The

crud RGBT S DY PR TGO PR S GO r b ive

com { fPgpound 5 and  (5-Fl uoro 4- nmor phol i n- 4-
pyrimdin-2-yl)-hydrazine (50 ng, 0.23 nmol) in 5 nL
@B46CM S.\Renctibn Sckeme:t 25C for 15 hours. The reaction

m xture was concent ed @and the-residug was purified
by preparative Ttp afford conpo @ﬁ 16] 6.
¥69 WS 2001@3]89 06/ 033890

Reacti on Scheffey™
zir [0317] Expeée¥j hental Details: T soI ution of

compound 6 (50 nmg, 0.09 mmol) in dry DCM 5nm) was

added dropwi se BBr3 (20 ng, 0.25 nmmol) &t OC. The

f034¢] i ORxpériinenial DeaslssThe sodatidnosf cdhipoandis. (0.2 TAd eq) in 10 mL
reacti on was quenched wi th methanol, and the m xt 8E for o

of dlwsa@e veas rieeated rethedimUefd N &G lgend e i vasheasp to 6
%hiéﬁ VE!E ?%J&SP&F%@%S)J)} Iilﬁlt gj:tl)'c::l\lf?agl nﬁlgﬁe%xgr%\gaslextracted

with Bﬂiﬁl&bm@hﬁﬁé inPiRRddthe BRtaic! 18yer Avitholattd, dledivithONSO, and

(70. 92nuno|) of 3-fluoro- nltrobenzene | eg i m dazal e
evapartedie qirmmhqpm@mndw vRNBified by ecliwg chromategraghyito give
- r's The reaction was nonitored by LC-Ms. Then
com%?ﬂﬂﬂo_ ‘of water was added and the precipitate was
{03|43$r eg RO tibN&chE8hid was washed with water and dried

ford compound 2 without further pugification.

[0320] 2. Reaction Scheme: HJPd-c [D828

Experinmental Details: 5g (31.4mmvl) gfconpot
hydrogenat ed Funder 1 atmhydrogen u} Pd/

hour . ”- ;onm evvasflltered and tf
E O/ b‘h N,m"@hz_—.,.

[0349] Experimental Details: A solution of 80mg of compound 6 and 1 eq of

compound 7 in 5mL of DCM was stirred at 25°C for 15 hours. The reaction mixture was
concentrated and the residue was purified by preparative HPLC to afford the desired

compound.

EXAMPLE 19.

gl (N,_
o
)

[0350] 1. Reaction Scheme:
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filtrate was concentrated to afford conmpound 3 w t hout
further purification. [0322] 3. Reaction Schene: ~ Br

WO 207/08798 WO 2007/ 037898 PCT/ US2006/ 033890 [ 0B2B]jUS2006/033890
Experinmental Details: A solution of 500ng (3. 14mmmol)
of conpound 3, O 1 eq_of xanfphose, 0.1 eq of

Pd2(dba) 3 and 5eq OFH?B @ ' ~OmL of toluene was
refluxed at 130G 5 Thie teagt kdn was
moni tored by L andpmh@ﬁﬁsv\nth viater and

extracted wth Et (Ac. The conbi ned organic |ayer was
washed with brine’and dried over MSH4. Filtered and

EB36te P]tc EmmenMDgtmlsmE@ theupixture af eympewisht 4.5 el T, 3-
4 4 S
trlﬂug@wabxlﬁa ensﬁ% frgfg%i‘ @%&ﬁ %i)z NP @?‘f&sg i ain s ik of

e T e L
for 16@aciftepRosling, teamixtas waa siltbied dnd yhe2MtrhieGrhstavapdratbd tadgness

extracted wth DCM (15mL.*3). The conbl ned organic
and pusifisd bigslumps e am@iogPRE (Ve RIMBPIRL 2- dr i ed over

@@@% pro%é lgg§§ﬂ&ngoncentrat ed to afford 250ng of

€ crude product ;was purified by

preparative TLC.LoO afford conpo nd. 5. [0326] 5.
Reacti on Scheng: | ; [6827] pkri néytral Detail s:
A solution of 8 onpauAd 5 ¢ 17¥q= of conpound

6 in 51 of DOMwas~€tirred at 25C for-#5 hours. The
reaction mxture was concentrated amd the resi due was

RAssb B REREDRIAIE o Bisiucs 8¢ Fen b B JETLD&8), 505 0.19
g, 2.0Q)2RQ0/mH13 35&3%1:15’@8"6&’&&38@)&3%&9& NSor Mh. Bobent wisQd@8}ed by
Experinental Details: A solution of 1.50

evaporafipp i t%wrmﬁw wE chsaoih@d inwiates aed adigsted gxxgH 6 witheggyusated

NaHS*JD 50 aﬁ{)ﬂq %g ra(,ccﬁ{ }Véé «?531%%@%%&? g b%%%n%gérteresrwe%re g‘bliﬁﬁge% dried
and éﬁp&g’@d t@frynetdient dak grodidunas %@ﬁﬂé@@y(‘ccﬁ%m@hroﬁk%g‘iaphy to

The reacti on was nonitored by LC-M and washed with
gwe\mmppuma extracted with

[0354] 3. Reaction Scheme:

8 NH,

\@T, ““*.._ﬁ

[0355] Experimental Details: The mixture of compound 3 (30 mg, 1.0 eq) and
compound 4 (19 mg, 1.0 eq) in 5 mL of dichloromethane was stirred at r.t. overnight. The
mixture was concentrated to dryness and purified by preparative HPLC to give the desired

compound.

EXAMPLE 20.

176



Et OAc. The conbi ned organic | ayer was washed with
brine and dried over Na2S04. Filtered and
woaonraatgoat ed, residue was purified with col umRCT/US2006/033890
chromat ography on silica gel using 10:1 PA EA as an
t. e riate fractions were conbi ned and
@gﬁ@ﬂm}-gegaﬁﬁlﬁﬁ &M aduced pressure, to give
internediate 1. [0330} 2. . Reattion Schene: 'F ~
ItiiCl.E~ mss >k _JB331] eri nent alf Ji l.s: 1.6g of
I nternedi ate was at < atm
hydrogen wit ney/ N FBHE22 h . e réaction
m xture was filtered and the filtrate, was

concentrated to afford intermediate 2 w thout further
[367F i cBxperimentgBBetails: Tiremittizgiof sempawnd 1 (084,10 e),

Sl OSSR o A et o

15 n; (ﬁf orgm@{hgﬁ@%éf E’(‘?&&V At TRYGVedliBR, THe fiflrOlvas washac{gvnh 1IN

xant phose, 0.1 eq of Pd2(dba)3 and 1.5eq of t-B
NaOHrsoAfioh, wﬁtet, ekinariel wﬁh dichidromettiazt TIB0CLi0ve laQIelhwaﬁr @ed over

The reaction was nonitored by LC:MS and shed w
NaxSiges enCemiErteship aptest) PHFIERS By eplmiphE R AgeRaY o %Yf’g%fHPBO““d 2.

@?L WS gﬁg e b & brine and dried over Na2SO4.
| red a

concentrated resi due was _p rified with
4:¢71 PA:. EA as

col um chr omat odgy aphy op silica gel Wusi ,
an el uant. 172 37888 PCT/BE2067033890 The

appropri at e ct‘ﬁons gre corfi-ted and cohcentr at ed

under reduced pregsure to give intergedlate 3. [0334]

4. Reaction Schenme: 11 TM4 NH h!" G

[385] - Exprimenial Bptaﬂétéum@turqeba@m‘mdn% &%ﬁoﬂ QF@) §e0,(0.16

n_1Qnl of T
o 2 $ B0 AP PR TRt M8 tiad R B e SANIASy AR ea by
evapf)ﬁh'hoﬁ Bnd B résidue WAL ERREH i@ Wat¥r XhdAEuRES AT 6vivH dabuzated
solution to neutral and brine,dried over

NaHNé:Bsmnort |ektr@t<€blwah dichbnromathens. cEhetaygatti¢ bydrs2paagolisicted, dried
crude ro e cr.ude roduct ified by
and SfaBgiets g Thg ode g B ST By 6ol G gRfiogtaphy to
give BompbhRd 35cheme: ’
[0360] 3. Reaction Scheme:

gty Ky
e P MH k
‘ ? m F u‘%*_«é? ) V Fﬂgfrl%
s VA o e o] —_— A s e,
E £ o -
Ts) LA Ff N’} . f’:j’ L M
s ud O, A

<lL{3

3 4
[0361] Experimental Details: The mixture of compound 3 (40 mg, 1.0 eq) and
compound 4 (30 mg, 1.0 eq) in 5 mL of dichloromethane was stirred at r.t. overnight. The
precipitates were collected and washed with dichloromethane, dried under vacuum to give the

desired compound.

EXAMPLE 21.

L T o o, AT
: B R - i
SE
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NX, ~"ha.vi as 7--' a'~ F4lT:i8CS r-N 4 [0337]
Experimental Details: A solution of 50nmg of
wono@rsedsat e 4 and 1. Ceq of (5- PCT/US2006/033890
FI uor o- 4- nor phol i n-4-yl pyrim di n-2-yl)-hydrazine in
f s gtjrred at r.t. for 3 hours. The
E(gggfl OM‘%@H‘P@ ®Wwashed with water and brine,
concentrated it togfgive tdwe ngpesifdie and purified by
preparative HPLC I/gxm Qid the S &~conpound.
EXAMPLE 18. F1 F [0338] 1. Reaction#Schene: 173 WO
2007/ 037898 PCT/ US2006/ 033890 Hr ér SH, FAG f5 LOH
363] [ OB3BdrifaepaN DRl 2Th 81 drSef cbhiffbusll 1 oB%la [OT&8) and 2 mL
govas ]addedﬁdropvvi se into a soluti onﬁig‘b 39 g%. Smﬁ??)
98%H, SO ith t ©mb- F-HtoHhyhs telnzai or Adi, coaled R0t cpdporaied tex dryness,
_ 0C. .The reaction ut. | al [owed to reach room
e SOFSH PHLE T G EtoEy: HE A opuegane. The
' : 0% - e mxture was
Orga{i‘l{rgceﬂl e%gdae\ng{xﬁé%&ergndgﬁg ncent rﬂ;ﬁé} EThe resi due was
podioupct 20Rwickion SBcBéme:The organic |ayer was dried to
give conpound 2,..] 0340] 2. Reactig®wn, Schene: r acc CH
0 2 [0341] Expdri ti.on of 2.4g
(11.9mmol ) of corpo . was added a
slurry of 5.1 g(23. ) of P in 60m of DCA4.. The
reaction sol uti orf was stirred for 1hour at r.t.
fidest e dEupbitmeRRANDebfils FNARixaid of téhpowt 2 The of 1.0tegRtSeO, (2.29
was ~concentrated to give conpound 3. £03421 3
g, 2.Reakini SrmGol asrtic apidrwasaefhaod roder Nafog 48 h~[o

evaporation and the residue was dissolved in water and adjusted to pH 6 with saturated

vent was removed by

NaHCO:; solution, extracted with dichloromethane. The organic layers were collected, diied
and evaporated to dryness. The crude product was purified by coluran chromatography to
give compound 3.

[0366] 3. Reaction Scheme:

‘ [0367]  Experimental Details: The solution of compound 3 (1.1 g, 1.0 eq),

diethoiymefhoxy—ethane (2.3 g, 2.5 eq) and TsOH.H,0 (0.12 g, 0.1 e;q) in 20 mL of ethanol
was refluxed for 5 h. The solvent was evaporated and the solid was dissolved in EtOAc,
washed with water. The organic layer was dried over Na,;SO, and evaporated to give
compound 4.

. [0368] 4. Reaction Scheme:

i ' HalH
Etxaxl/g;’- . G, gy
fe"
£

= =

[0369] Experimental Details: To the solution of compound 4 (0.6 g, 1.0 eq) in 10

mL of methanol was added 4 mL of 1 N NaOH solution, and the mixture was stitred at r.t.
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3 [0343] Experinmental Details: A solution of

2.1g(14nunol) was added into a solution of ethanol
wohowh3tost ai ning 1. 9g (9.55mmol ) of conpound BCT/TIS2006/033890

reaction solution was heated to reflux for 3hours,

d d with o
ove %{&ES %s%v ggx{m%g ana_ p}? rg%lgéu? \g@%&?’%&?lgg w gtr“é‘gﬁ & citric acid,
extrh(&&@ﬁvlth@ﬁclﬁdh’oﬁﬁtliaﬁe gTNeﬁox@@rH@ HRewAs dfidB ﬂéﬂceﬂtratgc? fFdil,en

Schene: F3 | R F#l 1 & at (dbri
compoundF37898 PCT/U82006/033890 [ 0345] Experlnental

7 ound 4, 0.41g of 3-trifluronethyl
Eﬁ%ﬁ{h arﬁ g{é’ %‘%‘2@ eIE’dZ(dba)D:% O 21g of binap and

0.02g of t-Bu er e 35 of toluene The
reaction sol_p Hhe t #? #Lb rght, and
concentr at e& he rude prodt product d by

col um chrorm'afography (et hyl ac&f at e/ hexane 1:1) to
gi ve conpound 5 [0346] 5. Reaction Schene: CF, Hai

[[(»37411] ﬂsmnmaammetm dihk $nix likeo S dudad 3{0.48 rm@eq)d
1.0 eq) in 10 nL of dioxane was treated

mﬂwrf’lﬁe@ﬂ%‘éhwlqnlm 339 g, ditied) nBDR Rt ree 1\fess), H@Bé@btmg, 0.1 eq) in

, t he was. usted t
10 11@9 G %gﬁlogoonqnet% I@%&%%’ %rntgm P@ %Smggl{rla Tias gfashq%l with 1N
| NaGH o9 Rt R 2i@racted SHBiEHISroficamRkb CTh@Mﬁ”am‘é"li}}%r Wat 8fied over
dried with Na2SO4 and evaporated to dryness.
NaxSe cepqgwatgd gd@pzynesﬂﬂglrpi@mbm cetinyy clyotnatvgraphy to give compound 6.

t gghpa t ive conmpound 6. [0348] 6. Reaction
E&%ﬁﬁ gﬁ QCQQ? HeMS349] Experimental Det a| |'s:
A'sol ution

f co ound 6 an compound
7 in 5nL @f S fzr VL L) 5@@3&; ¥%: The
reacti on m, ure v oncentrat ed an dr S|due was
purified by prepgrat|ve HPLC to afford?the desired
’ 8%£§Eund EXAMPLE_19. [0350] 1. Reacti.on Schene: 175

o7 FoBeingu tatDetzilso dhe sErEDOL epuppound 6 (0.2 g, 1.0 eq) in 10 mL
of dioxane was treated with 4 mL of 1 N HCI, and the mixture was heated to 60°C for 2 h.

After cooling, pH was adjusted to 8 by addition of NaHCO;. The mixture was extracted with

dichloromethane, washed the organic layer with water, dried with NéZSO4 and evéporated to

dryness. The crude product was purified by column chromatography to give compound 7.
[03 74] 7. Réacﬁon Scheme:

[0375] Experimental Details: The mixture of compound 7 (30 mg, 1.0 eq) and
compound 8 (19 mg, 1.0 eq) in 5 mL of dichloromethane was stirred at r.t. overnight. The
precipitates were collected and washed with dichloromethane, dried under vacuum to give the

desired compound.
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F\ F [0351] Experinental Details: To the m xture of
conmpound 1 (0.5 g, 1.0 eq), 3- trifluoronethyl phenyl

woaoassaci d (0.63 g, 1.0 eq), Na2CO3 (0.46 gpCctusS26)33890
in 15 nL of dioxane was added Pd(PPh3)4 (0.33 g, 0.1

EXAMPLERE. the reaction nixture was refluxed under N2
for 16 h. After coolingg m xture was filtered and
the filtrate was evapo e}e@ ryness and purified
by col umm chr omat ogr?p y to conpound 2. [0352] 2.
Reaction Scheme: F FAS¢C F X c [ 0353]
Experimental Detail s: Amxtureo onpound 2 (0.2 g,

0 eq), Se® (0.19 g, 2.0 eq) o nmL of acetic

aC| d was refluxed under N2 for 49 Fh Sol vent was
r[e3sled IoReacticpSelriniedn and the residue was dissol ved

in water and adjusted.tq pH 6 wth s:tq;[_ated NaH CO3

sol ution, extract ed Fd%e”m*br hdne. The organic

| ayers were coIIect dried ar orated to

dryness. The crude prpduct was purlfl ed by col um

chromat ography to give conpound 3. [0354] 3. Reaction
$oHde: E@erlmmalﬂ)e{t@%ﬂ mEmmerdf rwemipatindat(I0l S 1. OTelﬂﬁ SeOz 2.6 g,

m\xt yr e .of . copnpound 3 and conpound
2.0 g ﬁ%mllo%cgﬁ%)a‘flﬂ wigs Fat uéFd BRdeR Mrf@%i hwaﬁ@slvmgvagtrﬁ:m@@d by

t S {
cvartation end REHESID b JRfoiv Al i i MR TIRAASTRAR Vi iefyrarea
Nabg#&sisption caxtnacted eithFidiNetomeRane. OTAY 6r iR IDRA \Q&E%Qﬁecte%d dried

dPCT/ ) 00%033890 [0356] 1. Reaction Schene:
and pvapogat ynos 35l crisdeerfivad vtas pubied by soluinehminxdtogrephy to

QbmfpopRgynd 1 (0.5 g, 1.0 eq), trifluoronethyl
glvephgﬁyfigm ne (0.58 g, 1.0 eq), EDC (1.05 g, 1.5 eq),

HOBB] ( 52. ReactionSchgmei N 15 nL of di chl or onet hane was
stirred at r.t. overni ghta& The m xture vvas washed with

1 N NaOH sol uti on,= ext ract ed
di chl or onet hang, d)\éﬂ yer s | ed over
Na2SO4, concent rst to d@myness ’purl i ed by col um
chr omat ogr aphy to ?gl ve conpound 2. T#8358] 2. Reaction
Scheme: F ue} F 2

.[0379]  Experimental Details: The solution of compound 2(0.5g, 1.0 eq),

diethoxymethoxy—ethalle (1.0 g, 2.5 eq) and TsOH.H;O (0.05 g, 0.1 eq) in 8 mL of ethanol
was refluxed for 3 h. The solvent was evaporated and the solid was dissolved in EtOAc,

A Washed with water. The organic layer was dried over Na,SO, and evaporated to give

compound 3.

[0380] 3. Reaction Scheme

Br ‘ “’x BFs H F
\(‘L/ D/ F M " ‘ “ -
:tf" i | :
O, 5
Pdjdbal:, santphos, g s

t&aﬁ&a teluenz
D,

= £

[0381] Experimental Details: To the mixture of compound 3 (0.6 g, 1.0 eq), 3-
trifluoromethyl-phenylamine (0.37 g, 1.0 eq), t-BuONa (0.26 g, 1.2 eq) in 15 mL of toluene
was added under N, Pd,(dba); (42 mg, 0.02 eq) and xantphos (28 mg, 0.02 eq). The mixture
was refluxed under N, for 16 h, cooled, filtered. The filtrate was concentrated and purified by

column chromatography to give compound 4.
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[0359] Experinmental Details: A mxture of conpound 2

(0.2 g, 1.0 eq), Se02 (0.16 g, 2.0 eq) in 10 nL of
wacet7ioc7aagi d was refl uxed under N2 for 48 h. SeCLYAIS2006/033890

was renoved by evaporati on and the residue was

dj Iv n and adjusted to pH 6 with saturated
Oéé%% So|ﬂlﬁal ‘éli‘ﬂ’act ed with dichl oronet hane. The

or gani c Iayers rg col leet ed, dried d',jevap at ed
to dryness. Th¢ ¢fuo ro@lugIHWNag gur it gd §7~c f um
chr onat ograf giwe conpound 3% 0] "8+ Reacti on

Schene: P" k 5,\10 \ ,c UF F. -N [0361] Experi nent al
Details: The nixture of conpound (40 ng, s1.0 eq) and

HEPE el oy SR LETS: DD 10
of diedahethedeabd WAl o NI %ﬁ%@ﬁﬁtﬁﬁ%as H@He@% H(E‘é?for 2 h.

vacuumto give the desired conpound
Aftarrpolig, ZIIKHH 037 8@J8$11@¢Td &52 @&ﬁil@l%@ﬁg@HCDQS ﬁ‘ﬂ]a rrilixture was extracted
S 0363]

Wlﬂtﬁaj B, Tather 12 brehie Lyprbiibvase: %wp\wlﬁ az_SQ@né
evaﬂoraﬂed % @t‘%g&r@ni'hﬁ cHide g?&f(?bm%ﬁﬂ% é&agg’?’g% elg%%ko\g?%hy to give .

| uxed™f
comtmymd§s, di | ut ed W|th wat er, adjusted to pH 8 with

I\@ , _eﬁaract ed wth dichl oromet hane. The organic
I 5@?1 wars Reretian Sehemesncent r at ed to g| ve corrpound 2.
[0364] 2. Reactlon Scheme:  Sao, %g%_
Experimental Defagils:_ A*‘ m%*islre of co d&(\ 7g,

10eq)/‘~‘f§ 29 9.0 eq) |n8 ofa
ac:ld et ef ed ung«s'r‘ aSOI vent vva

renoved by evapor at| and the resi due was di ss
in water dnd adj usted th pH 6 with saturated Na

S[@é ' o'i‘:x g?'(i%ﬂ(’) %l??etal t dlhlg érﬁztg ugengtne ; hage Seg%tl qa(peqc} and

comiibuﬁe %519 Eigel @rdq9ifh 9&&%M1cﬁ@@%nﬁﬂfah\fs k@g st*?t‘fe&aﬁlrtﬂ n&ferm ht. The
chr omat ogr a gi ve conpound 3. [0 . React |%

precgnwgqqgverﬂolf)ecwdgmd washed with dlchloromethane dned under vacuum to give the

desired compound.

. EXAMPLE 23.

Hf}—

[0386] 1. Reaction Scheme:
MHz

é J,.cz .

[0387]  Experimental Details: To a solution of compound 1 (14 g, 0.1 mol) in
aqueous HBr (30 mL) was added a solution of NaNO, (8.3 g 0.15 mol) in H,O (10 mL) at 0

°C over a period of 30 min. After stirring for 60 min, the reaction mixture was added to a

solution of CuBr (14 g, 0.1 mol) in aqueous HBr (16 mL) at 80 °C. After complete addition,
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Eta 5 A [0367] _ Experinental Details: The sol ution of
conpound 3 (1.1 g, 1.0 eq), diethoxynethoxy-ethane
w0208/037892. 5 eq) and TsOH H20 (0.12 g, 0.1 eq) PCWURR006K33890
of et hanol was refluxed for 5 h. The sol vent was
eva orat and t.he.solid was dis e n Et OAc,
the (RAERGHITT VR EUE] S1L0 GBS TPy o Afebealipgto room
. 103
empEASFY P RIABRA sk Rl RPN SRR s
orgdmc E?éﬁv@@&ﬁﬁlhecﬁxﬂle bnneartcbdlnelae:tvaf Na;SOho Afhe B®@ititiel cFthe NaySOy,
of conpound 4 0 eq) .in 10 nl of nethanol
the {figtawavePneena ecsirtOIig W%@heg@ﬁl% Vs, PUBiRigd biieo iy figrgéve the
ro‘ﬁﬁﬁ- stirred at r.t. 178 WD 2007/037898
P %USZOOG/ 033890 overnight. Solvent was evaporat ed
qoggg]hezmh&uﬁ,s\@ﬁn@cl dified to pH6 with 5 %citric
acid, extracted with dichlor amet hane. The organic
Iayer was dri ed, concentr atog gi ve conpound 5.
[0370] 5. Reactshon Sc g: E OF, EVIY J[0371]
Experi nent al ~Detaicl s: Th mxture&of c wd 5 (0.4
g, 1.0 eq), tr_ uor onet hyl phenyl &ty 0.99 g, 1.0
eq), EDC (0.51 g, 1.5 eq), HOBt (25 gy, 9.1 eq) in 10
nL_of dichl oronet hane was stirred at r.t. overnight.

A x thrnerimentalddetals: o sstirred andidepassest mixtas of wempeund 2

153 D35S D ST 008 TS BERDLE2 BIET i o

6.48¢, 000 WY ERERIELAOTAPIYO} ALYWS o h 2310 Phonol) und
( )g Reactl)on Schene [Og73 gperlmggl |'s: § ol) under

N, a@o@pm and gtirredpten lﬁ;ﬂLB f@nlzhg Afigr Glteaging off the sqh_d ﬂ"@fﬁltrate was

condirRARRD BBt ARe et brBined by collafrbies G pitGucist

vesod) ysresetid @hlg)headdl tion of NaHCO3. The m xture
Was extracted with dighloronethane, washed the

organic layer with watef, jidried with RgZS0O4 and

evaporated to dryngs j"he crude preddast- was purified

by col umm chr ongfography 't 0 Give cohpound 7. [ 0374]

7. Reaction Schene: Fs&, NH 0375] %(perl nmental Details:

The m xture of conpound 7 (30 ng, 1.0 eq) and '
d@%ﬂi&u ndﬂxwernmnmj Deiami e‘q§olu1trprsotr=ﬂl_(1@‘, 3 aiobl) dn divklonemethane (10

mL) was trea%erdrv? %1 '?]E‘A (1 mL) 2h rﬂrl]elngs‘urred -gor 6 h at room temperature. The solvent

was removed under reduced pressure to give the product 5 which is done next step without
purification.

[0392] 4. Reaction Scheme:

[0393] Experimental Details: To a stirred and degassed mixture of compound 5 (619
mg, 2.4 mmol) and compound 6 (520 mg, 2.4 mmol), and : BuONa (460 mg, 4.8 mmol) and
BINAP (599 mg, 6.9 mol) in toluene (60 mL) was added Pdy(dba); (221 mg, 0.024 mmol),
under N atmosphere and stirred at 80 °C for 48 h. After filtrating off the solid, the filtrate

was concentrated to dryness. The residue was purified by column to give the product 7.
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preci pitates were collected and washed wth
di chl or onet hane, dried under vacuumto give the
wdesi7ratgogonpound. 179 WO 2007/ 037898 PCT/ US20061Q3318033890
EXAMPLE 22. F [0376] 1. Reaction Scheme: Er Br seo o
EOB77] y Details: A mxture of conpound 1
5[8%4?]9 51%2%%&@%3&'(2.6 g, 2.0 eq) in 80 nL of

acetic acid was refff uxed under N2 3 h. Sol vent

was renoved b (evVappr gt i
di ssol ved in tér an ™ ,
NaHCOB8 sol uti off; extracted with di chl oromtthape. The

organi c | ayers wer e ol | ect ed, dried ahd-.-gUapor r at ed

to dryness. The crude product was purified Yy colum

Cb3IBTRL dEMpR BN ttﬂDéthseAGm‘PdiM ?

Schene: Et@ . T I\}l fir Et-IC% tﬂoggg %3%5?5%1?“18&)“1
dlChE(p@pﬂm‘ﬁf 1) mD)aWaﬂ ﬂr&‘tedT\hﬂh BHrut146 menD. 6Qﬁﬂipl) lzhﬂd 33 oCQinder N,

am‘gs}l?!}er?s ;ﬂ@bs C{ﬁgo r@@ﬁ%{}yﬁ; fE? g %m(_f héﬁeaétlwawaas pgb)waé unto ice-
watér%flh ﬁi%%%efsq{roﬁ)g g gg‘t @t ﬁﬂ@ggm&%&r@ V?agd x%rercﬁgd with

solid was di ss
dichtrgranhend @sean@ fie lcendbﬂl‘é& br@dﬁi%ﬂ@erw deva B%@@QO& OAfter
o ound 3. LOSSO] 3. Reaction Schene: OF
ﬁltf%gkrng?ff o pSQy, Ehf‘aﬁl rateyastopaeentrated tegive the crade proau@l 8, which was
perinmental Details: To the
donémﬁg?vgt?gwéﬁg‘é%‘gn%’gﬂc%“ (0.6 g, 1.0 eq), 3-
{0396] uosoReAdIh-Sehemy! anmine (0.37 g, 1.0 eq), t-BuONa
(0.26 g, 1.2 eq) in 15=4L »f toluene was added under
N2 Pd2(dba)3 (42 ny, '“'@L@'Z“"éq) and xapt phos (28 ny,
0.02 dgy 3Ihe nixture{ was refluge(l Wmnfer N2 for 16 h,
cool ed, 5| tiey ed. Tﬁg}fl lstrat e Jconc‘mat ed and
purifi ed by‘\_ yol um'w—c'h-iho-nﬁa-t-e-gr a\[IJ\%jfto gi v"'e‘i*corrpound 4.
- 0> i" Y

N

[0397]  Experimental Details: A solution of compound 8 (32.2 mg, 0.1 mmol) and

compound 9 (21 mg, 0.1 mmol) in anhydrous CH,Cl, (300 mL) was stirred under reflux for 6
h. The solvent was removed under reduced pressure. The residue was separated by prep-

TLC to give the desired compound.

EXAMPLE 24,

[0398] 1. Reaction Scheme:
7 M—i Fﬂw-:
F:}"ﬂﬂ ‘f‘(-a:’n: ayEbne r—-§:

;
[0399] Experimental Details: A solution of 5-fluoro-1H-pyrimidine-2,4-dione (113
g, 0.5 mol) in N,N-dimethylaniline (70 mL) was treated with POCl3 (500 mL), then was
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180 WO 2007/ 037898 PCT/ US2006/ 033890 [0382] 4.
Reaction Schene: FF | --+1 Et*° Et d [0383]

wexperismmsat al Details: The sol ution of conpoun#@C#/USE02533890
g, 1.0 eq) in 10 nL of dioxane was treated with 4 niL

f N dth I Xt .
oy Bk e g S E 5 B Boufd o e
watemsulﬁﬂgniﬂtﬁé%ﬁﬁ B acteX With@iigd acathtt 0100 mL x 3). The combined

di chl or onet hane, washed the organic Icggler with water,
3

orgamle lagerswirtrh WeaReiOtitla pdurated aguecus of NablGf)ay thes bringh ghe solvent was
crude, product was puri.fied b | um chromat ography to
remogp@gnde%;pgx@gcﬁﬁregsUI%@;gm C@Pféélagti on Schene: F1 F *F

0 R SR Cmound 6 (16, r%%e L oeq ins

nmLof di chl or onet hane was irred atgryt. overnight.
The precipitates e collected Wwashed with
di chl or onet hane, dr}-&d under ~vacuumet'd give the
desired conpound. EXAVPLE 23. [0 1. Reaction

Schene: r [0387] Bxperinental cle ai’l's: To a sol ution
of conpound 1 (14 g, 0.1 nol) in aqueous HBr (30 ni) )
Wei9 1 hddBsiperimehtad Detailsf Toa NORti08 oBcqngound 2r@0-§ g A 1R @ol) in
(10 niL) at 0 _C over a.perjod of 30 .mn. After ., .
et (1 ) i adssOP et b o Mo Bl L0qeiep g perod
; | by, hB 10 (5H6C 1
or1 i MLy e M R 0 414500 B2 o
15 meR 0X 8806398 g RCIoWBR 661038 8ad dilitien witlhetitenrsoliil xtas precipitated.
was stirred at the sane tenperature for 2 h. Afélsr
' was

The sadisl waspollgcted bynfiltraiprpd washed Withngatprla &Y PIHRORE:

ct w th EA 0O mL x 3). The conbined organic
ﬁg@gf ‘(rj%e?‘/\%?ﬁ%hé\n&?h brine and dried over Na2SM.
After filtrating off:i,hue Na2SO4, - t g« fiftrate was
, concentrated to dry,ﬂ“ s. The, resi du“é*ﬁﬁ/as purified by
colum to give the gyoduct”2 .[0388} 2. Reaction
Scheme: o" CH, 2 35* r"ﬁ’j

EC:'; 3 , ad 4

[0403] Experimental Details: A solution of 3 (4.6 g, 17.5 mmol) and hydrazine (8.75 - =

g, 87.5 mmol) in ethanol (40 mL) was heated to reflux for 6 h. After cooling and
precipitating, the precipitate was collected by filtrate and washed with ethanol to give

compound 4.

[0404] 4. Reaction Scheme:

o <BF DHF
¥ " Emmiptt

g

[0405]  Experimental Details: A solution of compound 5 (14 g, 50 mmol) in
anhydrous THF (100 mL) was treated with BuMgCl (37.5 mL, 60 mmol) at - 15 °C under N,
atmosphere. After complete addition, this mixture was stirred at this temperature for 1 h.
Anhydrous DMF (0.54 g, 75 mmol) was added to the reaction mixture at 0 oC over a period
of 30 min, warmed then to room temperature for 1 h. The reaction mixture was quenched by

adding 2 M HC1 (80 mL). The result mixture was extracted with ethyl acetate (50 mL X 3).
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[0389] Experinmental Details: To a stirred and degassed
m xture of conpound 2 (4.11 g, 0.02 nol) and conpound

W0 200¢/037889g, 0.02 nol), and KOH (5.28 g, 0.1 noPETAIS006/033890
TBBA (6.44 g, 0.02 nol) in anhydrous THE (100 m.) was

dded Pd (PPh3)4 (2.3 t ph
The FRb0f prasnc e et (s %‘E@dﬁ e seivert wiregpragatcd to
dt
& g%n@%@ﬁ%e&%&? até v%; url %lvgg&ﬁg&fnr Engneto 8. ve

040691 oSuR@aéhon[m%ﬁie.S. Reactl on Scherre H a [0391]
Experinental Details: solution of 4 (1 g, 3 mol) in

di chl or onet hane (1 :]/ was _tr&xt hwi th TFA (1 )
"'h at roosst erature. The

and then stirred for‘
sol vent was rermve wnder reducedrpressure to give
next step

uct 5 whi on i t hout .
SO o GsperimendydBetail: ArpSutarts EBHEL b B b 22. e in
r .
B T B i A T e T
reacﬁ@ﬂﬂﬁ@xm& \ﬁas((ﬁﬁl@edmlth 2th#l avetake) ( 109 Il’tdL)taan@khec{ Wik affgqueous of 5%

4.8 mmol) and BINAP (599 mol) in toluene (60
Naxq(y. Wagorgawie dayon veg Ej’é’ﬁ@tqdzagl% (ng ogelolﬁazslgm [The solyengayas
Com}é!% ?g?sgggr 1}18&%1&;}' rred at 80 C for 48 h. After

solid, the filtrate was

goquzent IBaR@@httdh ShhearRss. The residue was purified by
colum to give the product‘ . 182 WO 2007/0;7898

PCT/ US2006/ 033890 [03’@ ‘ T E.10

pl ~ [ 0395] EXJF t.al Deta : 3 Len of

compound 7 (396’ O. %k in I Chl or omet hane (10

) vvastreated vmth BBr3 (146 ng, 0.6 emol) at - 30

C under . atmpsphere, then was stirred at

E%Pé’ér aﬁ*lépeﬂmfpf% Iﬁﬂtaﬂm doashiged aﬁ& fegassrdupiediry H’? epmRaund 7 (1.3

2 D X
& 5 JEAEH RO RERA 35,00 Y b e DB 1ol and 2-Bujs (15

mg) (112’@)hrdne >(6(81)n,L‘ tnhue admmdi@nba)a (euigh dnaylem 2 MaSspiieteghdaviered under
Na2SO4. After filtrating off the Na2SO4, the filtrate
reflugaler Ebhc Adlier ﬁlt@@ng@f@h%o tda Enedlirgie w@en@ﬁntrated\m femess. The

d st th ficat 0396] 6.
resi s DB R b BBty Bk 1 1 P ' oah)

@El)l nMenRadctiontSthefme: A sol uti on of conmpound 8 (32.2
ny, 1|nnol)and con ound9(21rrgB O? Lsmol) in

anhydrous CH2C12.+ waém stirr ref | ux
for 6 h. Thex s r enov eéktmger ~zeduced

pressure. The rge3| ue vvas separ at ed by prep-

[0411] Experimental Details: A solution of compound 9 (200 mg, 0.58 mmol) in
dichloromethane (10 mL) was treated with BBr; (146 mg, 0.6 mmol) at— 30 °C under N,
atmosphere, then was stirred at room temperature for 4 h. The reaction was poured unto ice-
water and then was brought by adding Na,CO;. The resulting mixture was extracted with
dichloromethane (25 mL % 3), the combined organic layer was dried over Na,SOy4. After
filtrating off the Na,SQy, the filtrate was concentrated to give the erude product 10.

[0412] 8. Reaction Scheme:
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TLC to give the desired conpound. EXAMPLE 24. F

[0398] 1. Reaction Schene: st FOB3r c4 ar era ~j
wOi2007/0B7g8 2 [ 0399] Experinental Details: A sol BCTaS206/033890

5-fluoro-1H pyrimidi ne-2,4-dione (113 g, 0.5 mol) in

NN- di met hyl ani line (70 “TH‘EJ reated w,th POC13 (500
m.), then was 183 WO 200/#03 88 pPCT/ 033890

reflux for @2 hs Af /R0l ing to L omyuﬁ; eFature, the
reactj o mi’ QOumd{anLoo%Mmter.a%ﬁz
resul?‘ﬁ’ﬁg’” I X¥°Ur e was extracted v(ﬁ“’fh et hyl acetat g
(100 nL x 3). The conbined organic |ayers were: ed
with satur@ted aqueous of NaHCOBa then brine. The Xxr
nder reduced pressure to give

| d
i@ﬁ%@ Baﬁ’%il'?%géngﬁvﬁ%@ﬂﬁe%éqlvw o qoarpeund 10 (48.Fmg, 9.2 mmol) and

. e T

conBRREtsul. G300 In GopgshERRel 081 Roe Mg o

h. Ti200lveh) wiasnaeedanderqinotd fressizel . 1@, refldedwiPicpatiediby prep-
wi se at -10 C over a perio of 15 mn. This mxture

TLGpseive thedggiregicopennd-enper at ure for 0.5 h, heated then
to 50 Cfor 15 min. After cooling to roomtenperature

EXANPIE RSt i on with water, solid was precipitated. The
solid was collected by f4l tpate and washed w th water
to give conpound 3. [02Q2{™3. Reaction Schene:
r,liJH-F NH 4 [0403}- Tygntal Details: A
solution of 3 (4.6 g,%.17.5 14 and hydrazine (8.75
g, 87.5-mml) in ethanol (40 nmij—wags heated to refl ux
for 6 h. After cooling and precif gti ng, the
precipitate was collected by filtrag® and washed wth
et hanol to give conpound 4. [0404] 4. Reaction
E4ldie: 1EReaction SciemeNT 5. [ 0405] ‘Experi ment al
Det‘al I's: A solution_ "‘.‘M_%orrpound 5%(9.];?*”9@ 50 mol ) in

#0N

I 7
(o

Choond .

% =z

[0415]  Experimental Details: A solution of 3 (2.4 g, 11 munol) and methylhydrazine
(2 g, 45 mmol) in ethanol (40 mL) was heated to reflux for 6 h. After cooling and
precipitating, the precipitate was collected by filtrate and washed with ethanol to give

compound 2.

[0416] 2. Reaction Scheme:

]

TN o r',» '

#
2 eT—’ F
[0417]  Experimental Details: A solution of compound 2 (28 mg, 0.1 mmol) and
compound 3 (37 mg, 0.1 mmol) in anhydrous CH,Cl; (300 mL) was stirred under reflux for 6

h. The solvent was removed under reduced pressure. The residue was separated by prep-

TLC to give the desired compound.
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anhydrous THE (100 nlL) was treated wth BuMgCl (37.5

m., 60 mmol ) at - 15 C under N2 atnosphere. After
woanplmetsesaddi tion, this mxture was stirred aPCrhiS2006/033890

tenperature for 1 h. Anhydrous DVF (0.54 g, 75 nmol)
EXAREPIXIded to the reaction mxture at O C over a period

of 30 mn, warned then Ig:‘@i roomtenperature for 1 h.

The reaction mxture "‘%t;ﬁ{'ﬁ’gn hed by adding 2 M

HC1(80 nmL). The resul{;gu Xt ur g-swas extracted with

ethyl acetate (50 nL ). 18‘4?, 2007/ 037898

PCT/ US2006/ 033890 The conbi nedj nic |l ayers were

dri ed over Na2SO4. The sol vent wa: gncentrat ed to
dryness. The residue was separated#&¥y colum to give

g&;‘ﬁﬂuni %a%gf 5. Reaction Schene: Eke .,~ EBB="
[ 040 ' tal Details: A solution of
compound 6 (4.5 g, 22. [) in tri
orthoformate (15 niL) " heatedwi njtlje presence of a
trace of TsOH over ns‘ght The ré&ac lon mxture was
diluted with ethyl acet'at e (100 ) and washed with an
@qaul@q us E)Jpeﬁ%enNﬂMls ]Bhﬁ)lmcgmﬂ 1c2lgaen 1 wasd) ﬁl@@mmrb&dTHF
dri ed The_sol vent was concentrat ed

(lo%mi';«é w@d ﬁsﬁ%aﬂtﬁ MeMs@b@F gL (REHcmPYnatsghemand stirred for 2 2% at this
tem%e{‘gt%lre —’IF%S regé *ogleﬁ]u)xZurglvaL %%1’16% g&dl%ﬁfé%%hl&%(ﬁ&@%b% Sk NH,4Cl.

assed m'xture
The 5esﬁm?ﬁig)mﬁﬁde Wﬂmmtbd With 9th917a09tat66(100 Il ¥ 3).amBe Ed2bitBorganic
(0.7 g, 7 rmol{) and P(t-Bu)3 (15 n‘g in toluene (60
layeps \M;rewe@éhqhw%l o (Hhsesobvenb wasginjovigh dader xedugedrpesssiae to give
. and qs%lrred under reflux for 12 h. After filtrating
OmBP¥ %4 #e solid, the filtrate was concentrated to
foa208ss 2. RefetionSStheéie; Wwas purified by colum to
gi ve. product 9. [0410] 7, Reaction zc.(]eme: F Fat N OR
[ 0411] Experi nental ,aJLJs A soI jeion of conpound 9
(200 nmg, 0.58 mol) ik .t tfafie (10 nL) was
treated with BBr3 (146 J1g, 0.6 rMfoF) at - 30 C under
N2 atnosphere, then was stirred at roomtenperature
fo42 14 h Ex‘phzimeemlﬂ)emﬂmgqhmmmf campound-2(2 gydt @ mahdind

ethy’.ﬁt;;; o é%{g (§¥gbaﬂad ilalnl A gl dgad%%ﬁ g%gf{c{igﬁlgel ]%1%” of.a trace of
TsOf or? ﬁ"efﬁ???da"t“?ﬁ S R RS R LA YD Do bvashed

w1thcamruqae¢usaif &6l Na,();v T Helvegamicitgepw achepiratt@ and 0ddPdved Na,SO,.

Reaction Scheme: 185
The solvent was concentrated to give compound 3.

[0422] 3. Reaction Scheme:

LN ,ﬁjjsa

i‘k’"‘

S

Eﬂ , Fmgdaa}m Prt@m ‘/—C‘Eg,
3

M«a
5

[0423]  Experimental Details: To a stirred and degassed mixture of compound 3 (0.4
g, 1.6 mmol) and compound 4 (0.3 g, 1.9 mmol), and t BuONa (0.22 g, 2 mmol) and P(t-Bu);
(59 mg) in toluene (30 mL) was added Pd,(dba); (29 mgl) under N, atmosphere and stirred
under reflux for 12 h. After filtrating off the solid, the filtrate was concentrated to dryness.
The residue was purified by column to give product 5.

[0424] 4. Reaction Scheme:
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WD 2007/ 037898 PCT/ US2006/ 033890 ' TN 74 [ 0413]
Experinental Details: A solution of conpound 10 (48.7
wogeo7@3&B9gmol ) and conpound 4 (63 ng, 0.2 MDPETIUS2006/033890

anhydrous CH2C12 (300 nmL) was stirred under reflux for

6 h. The sol vent /was,renmoved under .réidyced, pressure.

The residue wa épfar ated by pre -'J Cltd give the

desi red conpound. EXA 25. F J0414] 1. Reaction
Schene: ,, r F-4 s,®[0415] Experinentfal Details: A

io ) 11, nT.nel nd net hyl razjne )

337 e feriintal it TBo o g S B RE 0 gy in
dicHlevonfetane A0 RIL) Ga9lrkdied el B loRhd @t d e300

pr eci pi tatei vva% col | ected bym?ﬁﬁjf?g ’gjéa%glo\gadsihe%) v(\}Ltu%deer
atmesphgreo thenovagistived etonpodedp@atu @t @]h. ZTheReautibh oras poured unto ice-

Sch : f.FE ! ay 14 ~ 2 F [0417] )
Wat%@&@?ﬁ%?{?sa‘?mb%lﬁ 5&’@3&%%&9@1 She ipultiBEpBXEe Wway ogragigd with
i x - | h
B LR IR ey o TR s A
filtr@tingoff THeaNx80y,ah¢ filtate weneneehttietet givoie edidppasmot 6.

Ehgﬁesi due was separated by prep- TLC to give the

8636led X RepefimnaScben: wo 2007/ 037898 PCT/ US2006/ 033890

EXAMPLE 26. Fd~ [0418]_ 1. ReactionSghgne: Sri Er: a

z [0419] Experinental D’é’];?g s: A solwffiapsof 1 (2 g,

0.011 nol) inﬁanhdr%@ﬂ WEwerg,100 AH) was gteated with

McMgCL( 15 % 5 1tbl) . at - 20 nd sti j for 2 h

at this “ypewperature. This reaction m xture ings,;

quenched by addi ng the saturated agueous of NFIZF%F

[0427]  Experimental Details: A solution of compound 6 (64 mg, 0.2 mmol) and
compound 7 (45 mg, 0.2 mmol) in anhydrous CH,Cl, (300 mL) was stirred under reflux for 6
h. The solvent was removed under reduced pressure. The residue was separated by prep-

TLC to give the desired compound.

EXAMPLE 27.
F F F"z &
=]
AYa

[0428] 1. Reaction Scheme:

K Qe PRFRP Et

[0429]  Experimental Details: A mixture of 1 (5.2 g, 22 mmol) and 2 (2.44 g, 20
mmol) in an aqueous of 2 M Na,CO; (25 mL) and toluene (40 mL) was stirred with
Pd(PPhs)4 (0.57 g, 0.05 mmol) under reflux over night. The reaction mixture was extracted

with ethyl acetate (100 mL % 3). The combined organic layers were washed with brine. The
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The resulting m xture was extracted with ethyl acetate
(100 nL x 3). The conbined organic |ayers were washed
woizodr/drdome. . The sol vent was renoved under re#dTa82006/033890

pressure to give conpound 2. [0420] 2. Reaction

ne. 421 ripental Defails: sol uti on of
soetE B renlol S Shadr X BRELI TR ke 5 Posh TRs S 13T ot by column
to gle@48 not) in anline (100 nm) was heated in the
presence of a trace of TsOH for 3 h. The reaction
tP43Qr e 2nBeackionBedenwi:t h et hyl acetate (100 ni) and
washed w th an aqugous of 5% Na2CG3. The organic

| ayer was-separ at eg§1[1d dri e¢ls over 1'7504 The
sol vent was confeift rat®d fmagtaie FORPotng®3. [0422] 3.
Reaction Schene™3 5 [0423] Exper ntal®Details: To a

stirred and degassed m xture of corrpofj‘nd 3 (0.4 g,

1043 o IBxpenignensaiddetaids: A §duiBorgof confommdB ).78gd3.8 mmol) and
. B 0.2 d P(t-Bu)3 (59 ' . _
wisg BRI 86! ALy HBEO R BHBot ARHS (SmRGNs B iR o-BuLi (
1.5 ALTBIBRGHST) apgosd Jr{d%f%é{ﬁgﬁlghe?ﬁf N %)%{V%%té allditibl, s mixture

fiftrating off the so trat
wasctnedat 181 €dot bhd Tha emstion Mivaurcasisdmensied byudiikaguddys of 2 M

N

colum to give product 5. [Q424] 4. Reaction Schene:
HCly gl Vigshsg yibiarans Hemadesdere a8 broush! PHO4bppdding NayCOs,
LGS R sohut-Hon, of, . ound
exe BRI AaPat ks i B0 A ETROMIE Sl M s
withrire. Bie3okvidttwaremOvéd wivet Jedated présiufe toddEREs. Nhe residue was
at nosphere, then was stirred at roomtenperature for 4
sepapatedrhe colamentp givedlas poured unto ice- water and then
royg i ng. Na2CC3. The resulting m xture
:fg%zixt rgag%%%yovl\lii ﬁi’e“’%rcm oronet hane (25 nL x 3), the
conbi ned organic |ayer vag, dried over Y5, After
filtrating of f ffg Na2SO4,/thesfiltrate wad ,
concent r at ed: b gh vetthe—tryde—produdt./6.y [ 0426] 5.
Reacti on Schese: “Frgﬁ [OTf%M‘ Peri Q!n‘g?{w%g—fmet ails: A
sol ution of conpound 6 (64 ng, 0.2 mmol) and conpound
10438% m@xperitheiedl Details: I6R%dHed anEieladszd 3RBiIrebY coMdfound 4 (2.8
stirred under reflux for 6 h. The solvent was renoved
& 1umanal) andcostngupd 848 ar 42 mmied) in@siaduesuams 2 H€ ParGOe@S5HynL) and
o8y S i G 25 R e o e
reactit Riidltre vashixichétb@ wath elhyf Bectatd gl(ﬂ)%nﬂ'mjcc% Thedombirdd 4)$amc layers
g, 20 mol) in an aqueous of M Na2 (25 nmL) an
“were Washed avithdoinel Thasslventiwaseemowadunded(eRRbed)ptess0re3d doyness. The
. 0. 05 ni no| nder reflux over night. The reaction
residie S epRREed BY Polumingn Ve 6.
[0434] 4. Reaction Scheme:

B iz
Fomedl é‘)w*!‘f?ﬁ

&

7

[0435]  Experimental Details: A solution of 6 (0.53 g, 1.9 mmol) and hydrazine (0.52
8, 8.8 mmol) in ethanol (50 mL) was stirred under reflux for 6 h. After cooling and
precipitating, the precipitate was collected by filtrate and washed with ethénol to give
compound 7.

[0436] 5. Reaction Scheme:
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with ethyl acetate (100 nL x 3). The conbi ned organic

| ayers were washed with brine. The 188 WO 2007/ 037898
wWOeCH7WSZ86/ 033890 sol vent was renoved under PpPeTwsem6/033890

pressure to dryness. The residue was purified by

colum to give 3. [0430] 2. Reaction Ssaghepe: wWtu 4

[0431] Experinental Detiail%:s A sol utiop, “maonpound 3

(0.78 9,3 ﬁﬁnl&wﬁﬁ T T Fsoprpegyl /Horate (ni, 4

mol )._in ydr ous*t ¥l ueife { SO%S%“ MgS treab, .t h
n- Buli%-415 ni, 3.75 nmol) at -60 C under N2 = Y=
at nosphere. After conplete addition, theis m xturé -
was stirred at -10 C for 1 h. The reaction ni xturefhas

hed by .add] e f
ERr T Pontraneptal BRTRER S Spn br tmbliind P08 MEURnpoD and
| b@%@i A GhIBRrSREOHE1 Boe i)l waesiet end&@eflux for
comﬁ(ﬁgx)'c(l'%f ’e'gomrr%i)é%)éd organic IZ\gy%ed?s \;vehmir_e washed w th
6 h. Hitienelveftheassemveet uwks rednesdpressuen dée resdurcwed priod by @rep-
to dryness, ghe re&%ﬂue was separated by columm to
TLCgtP\ﬁé"eéfheg‘?Wﬁ FoBPORhcti on Schene: eta*u [ 0433]
Experinental. Details: To a stirred and degassed
EXAMPLE 28.0f conpound 4 (2.8 g, 14 mml) and conpound 5
(7 g, 42 nol ) in an agugoys of 2 M Na2CO3 (250 m -)
and toluene (40 nli) w Stiskred with Pd(PPh3)4 (0.57
g, 0.05 nmol) under &N ux oy£Ty, ni ght. The reaction
m xture was extracted=w th eﬁ%ﬁ‘i tate (100 nL x 3).
The conbi ned organi c | ayers meféﬁié;hed wi th brine.
The sol vent was renoved under reducgd pressure to
dryness. The residue was separated by colum to give
$04430434] Réactivassrhieme: Scheme: F ...., r'- 4H 7 [0435]
Experi mental Details: A so%;f%@n of .6 (0.53¢g, 1.9
mmol ) and hydrazi ne (0. 52 £ 8..8 mpl) in ethanol (50
m.) was stirred undw%f-l—uq(——ﬁﬁHG =, After cool i ng
and precipitating, tme prféerpitaLetwas col | ected by
filtrate and washed with ethanol to give ‘conpound 7.
[0436] 5. Reaction Scheme: 189 WO 2007/ 037898
PRS2 BapLO8RA6H Detailst A mixtarepf 1¢3372 1&0pae) Aad 4} & 12 mmpl)

_in aléDeﬁ(E}laéiC){lsso:f ANRLESs A G2R0d do (RS Wilstifted FitPAREPh:) (0.4 g,

0.029 mmol) under reflux over night. The reaction mixture was extracted with ethyl acetate

(100 ml. x 3). The combined organic layers were washed with brine. The solvent was
removed under reduced pressure to dryness. The residue was separated by column to give 3.
[0440] 2. Reaction Scheme:

y Byl : 7
(N e S
,  Hitsopopyikorste g
5(’[\"9“ ) HGF

4

[0441] Experimental Details: A solution of compound 3 (2.0 g, 10 mmol) and
triisopropyl borate ( 7 mL, 30 mmol) in anhydrous toluene ( 50 mL) was treated with n-BuLi
(12 mL, 30 mmol) at -60 °C under N atmosphere. After complete addition, this mixture was
stirred at -10 °C for 1 h. The reaction mixture was quenched by adding an aqueous of 2 m
HC1, and washed with toluene. The aqueous layer was brought pH = 8 by adding Na2COs,

extracted then with ethyl acetate (50 mL x 3). The combined organic layers were washed
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compound 8 (79 ng, 0.13 mmol) in anhydrous CH2d 2 (300
m.) was stirred under reflux for 6 h. The solvent was
woeonoatesinder reduced pressure. The resi due WRET/US2006/033890

purified by prep- TLC to give the desired conpound.
iR L At ' NG 0Ress [PA32L:
W Experi nment a‘ien ? %#efr{so%iﬁlrlﬁieig %@gg(gblleg&( g&l&gi?eshﬁrﬁrrt%ﬁ%lflue was

sepaatédby(cﬂalunmtongve"mpl) in an agqueous of 2 M Na2CO33 (15
and toI uene (30 nL) was stirred with Pd(PPh3)4

[@4@]9 3. Regotiompehemainder refl ux over night. The

reaction m xture was extrac wWith ethyl acetate

(100 nL x 3). The co '~ne8’*§i§”’%i ¢ | r g~anere washed

with brine. The ol yeht wag renovgg@(@gé“r r educed

pressure to dryn%%é\_ he vzxeesisehue y Separ at ed by

columm to give c} [67440] 2. Reaction,"Schene: racy,
frtizn-?a~l trti hicti ~ w4 [ 0441] Experi nent al

Det4d]l s Expepithenithletafls:CRIPOURY 23d (8gsdlh mBQudBpdmpdichd 4 (0.5

triisopropyl borate (7 nL, 30 mmol) i n anhydrous
g, 3temobaed ¢oporyl SAdsS g emmed) inian bqwroBsibf 2 M Nazca(m (33DmL) and

toluglae d44%)'r€]|t’1) W?Gslgﬁtlgre m&ga@mé bhe 92)83 g\{r%.gl& @n@erfr uxio‘ﬁar night.
The F8&:ti08 %ﬁkﬂuﬁanwﬁg SMERI WA dranchsd LSLP()'O Add 89 P AW organic

of 2 i and washed wth tol uene. The aqueous
layersayetre wasbedowishy the pFhesBveny wasl cinngy etlad @3 educed prasiretb dryness.

the acetate (50 nL x 3). The conbi ned
Thegesidy %a%%VgPQ%MéP]éﬂ%@r%ﬁe :90 WD 2007/ 037898
lf@;ﬂ;ﬁlSZQOﬁ/e ﬁﬁﬁ%hemth brine. The sol vent was renoved
under reduced pressure to dryness. The resjdue was
separated by col usr(tp-givg 4. [0442} 3) dSact i on
Scheme: G rv~ u 4/ 04431 Details: To a
stirred and deg:aas’"\njmxtu EU0f ¢ pound 4 (0.5 g, 3
nmol ) and corrpoun\d‘“S (1.5 g, 9 mmol } ¥ n an aqueous of
2 N1 Na2COB8 (3.5 nL) and toluene (46 nL) . was stirred
\W449] Pd Expriilenta] Petaily: A0sdOSBunafe (D.24rl é rmimnef) latd hpdrazine (0. 3g,
ni The reaction mxture was extracted with ethyl.
4. "HE’%B&P@“’@EMS nly vegs stigpd O Y Garffter cpaljeg and &
[ e
P A o Selihg v ooty SRR el SR KBS WL
compyurelol.umm to give 6. [0444] 4. Reaction Schenme: W\2

[0446] 5. Reaction Scheme:

FF

[0447]  Experimental Details: A solution of compound 7 (70 mg, 0.29 mmol) and
compound 8 (83 mg, 0.3 mmol) in anhydrous CH,Cl, (300 mL) was stirred under reflux for 6
h. The solvent was removed under reduced pressure. The residue was purified by prep-TLC

to give the desired compound.
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c . OHnw . [0445] Experinental Details: A -solution
of 6 (0.24 g, 1 mmol) and hydrazine (0.3g, 4.7 mmol)
wono@szawel (50 rnL) was stirred under reflux POT/US2006/033890

After cooling and precipitating, the precipitate was
EXAMBPIEER@d by filtrate and washed with ethanol to give

conpound 7. [0446] 5. @cthon Schene: [0447]

Experi nental Detail sF uutlon of conpound 7 (70 ng,

0.29 mmol) and conpo 8 88.ny, 0.3 mol) in

anhydrous CH2C12 (300 L) was{skirred under reflux for

6 h. The solvent wag—§enmpved TR educed pressure.

The residue was puri d by prepf%zgi to give the

desi red compound. 191 WD 2007/ 037898%PCT/ US2006/ 033890

EXAMPLE 29. NH F-j ,y FF [0448]Ff. Reacti on

$osaste: 1 Bédd@jonSehemenent al Details: To a sol ution of

compound 2 (0.83 g, 5 mmol ). n eth (100 nL) was

added benzyl ani ne (=54 gl | gﬁ'mnse After

stirring for 2 h,F‘ga ?eae%feﬁ*ﬂ1 ure was diluted

wWth water. The resulting m xture s extracted wt

ethyI acetate (50 nL x 3). The o4 :ﬁglhed or gani c

a ers were dried over Na2SO4. The sol vent was

dnt anéumeatagullﬁéalés@ ecueintmn of ggmppurgl 2 (Q3g,iSormol) in

ethaﬁéé]{@ﬂﬁ inl) X; Fid{H %e%lg%l]amgqe(mf&(l)ggélrﬂxmgﬁ RES | \Eggt %Jﬁer stirring for 2 h,
the fRNEHAZhFREré Sl Hiluted wethhaae! Théfbstiking WagtuherhLekttadted wit ethyi
reflux for 6 h. After cooling and precipitating, the

acetpiﬁéé@ mlt >ai5)e Waasconﬂallm@cqremmayﬁnsIwaredleechm:rM d Thegolvent was

H gt ive c ound 4. [0452] 3. Reaction Schene:

"‘m‘iﬁin fie Oglf‘-‘e OrgPeuR ,t ridslw Jt hhhN H  ~ q
E@ ] @Rggdtﬁrgcﬁbn{@et ails: A solution of conpound 4
ny, mrol ) and conpound 5 (63 ng, 0.2 nmmol) in

anhydrous CHZO Zseg_ -a1l) was stlermhunder reflux for

6 h. The sol vent ) rediad, undgrrhgtited pressure.

The resi due was se arate*@f@swﬁprr&ﬁ3 TLC'to give the

desired conpound&_g \ﬁ |

[0451] Experimental Details: A solution of 3 (1.18 g, 5 mmol) and hydrazine (5ml)
in ethanol (40 mL) was heated to reflux for 6 h. After cooling and precipitating, the

precipitate was collected by filtrate and washed with ethanol to give compound 4.

[0452] 3. Reaction Scheme:

Gﬁﬂ L
o ahﬁtwﬁ»”ﬂa H X AR
/»Ti )f R
oy . &
SoE
I

[0453] Experimental Details: A solution of compound 4 (48.7 mg, 2 mmol) and

compound 5 (63 mg, 0.2 mmol) in anhydrous CH,Cl, (300 mL) was stirred under reflux for 6
h. The solvent was removed under reduced pressure. The residue was separated by prep-

TLC to give the desired compound.
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192 WO 2007/ 037898 PCT/ US2006/ 033890 EXAMPLE 30. H
NPl F [0454] 1. Reaction Schene: J~~ 2 [0455]
wexeperismmat al Details: To a solution of conpouRdT/AS2006/033890

0. 83 g 5 mol) in ethanol (100 nL) was added
EW 8.2 (0.35 g, 5 nmol) dropwise. After stirring
for 2 h, the reaction-nixpure was diluted with water.
The resulting m xturé\wgS extracted wit ethyl acetate
(50 mL x 3). The conbiined orgaRic |ayers were dried
over Na2S(r)4. The solient s./ concentrated to give
conpound 3. [0456] React i on %gg : IFS 14 N t.
ry. [0457] Experinental Details. A%solution of 3 (1.0
g, 5 mmol) and hydrazine (5 niL) i4¥Fethanol (40 nl)
was_ heated to reflux for 6 h. After cooling and
ﬁ?%%’i]pi tlaBieﬁ%}!OUtfrfélen}@Feci pitate was coll ected by
filtrate and washed with ethapol to Rj compound 4.
[0458] 3. React iz .@ené%z“”w—lf‘&’gz 4 [0459] Experinental
Details: A solutigmfof cCompound 4 (Z80"ng® 2 mmol) and
conpound 5 (60 ng, 0.2 nmol) in a drous CH2C12 (300
nm.) was stirred under reflux for h? The sol vent was
{@+50V ed Expeimentd irtailsp To sisolution bl €ompsindBe((V83Sg, 5 mmol) in
rep- TLC to give the desired conpound.

etha’?‘gﬁg@%ig |W%n)s/ é&%ﬁdéiﬁ’gé’@u%z 5&95 Bubrnea]) dronwissatidier stiming for 2 h,

e L B0 SEAL HABARIES Bt e BEBERRLE B LRIt ey
acetahel (¥ ¥ 3)M Thelcandined-odganiElabers nerSdiddd e Nai gD ACtieQblvent was
and Resi stance in |Inflammtion. Journal of

concepgiet InEleesmpEldme 178 ( Sept enber 2003) Pages
55 LR Wedemann, L.M An Activating
%ngi o%ﬁl{lﬁaec?lﬁlel S&Eﬁ“%ﬁ nding Site of the ABL Kinase
Domai n. The Jour nafy6%: Bi ol ogi cal "grepi stry, Vol ume
271 (August 9, 19967 Raghe19585,4959 " 8Bart he, C.,

~ Cony- Makhoul , P...Melo, J.V., Rg;i-’feréf J., Mahon,
F, X. Roots of Cfni¢éal LA .

[0457]  Experimental Details: A solution of 3 (1.0 g, 5 mmol) and hydrézine (S mL)

in ethanol (40 mL) was heated to reflux for 6 h. Afier cooling and precipitating, the
precipitate was collected by filtrate and washed with ethanol to give compound 4.

[0458] 3. Reaction Scheme:

T P - ;j;mm ;,?*
:ﬁ%m mﬁ’r SN ;%*?”" N
. 4

e

s
[0459]  Experimental Details: A solution of compound 4 (480 mg, 2 mmol) and

compound 5 (60 mg, 0.2 mmol) in anhydrous CH,Cl, (300 mL) was stirred under reflux for 6
h. The solvent was removed under reduced pressure. The residue was separated by prep-

TLC to give the desired compound.

[0460]  All references to any publication, patent, or other citation are hereby

incorporated by reference.
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WD 2007/ 037898 PCT/ US2006/ 033890 What is clained is:
1. A conpound having the formula |l z (R-)n CAX R2 |
we-2b07/B%9R4' (1) or a pharmaceutical |y accept abirassabn33890
or hydrate thereof, wherein: ring Ais a 5, 6-, or 7-
menbered ring or a 7- to 12-nenbered fused bicyclic
Whatism@ﬁimed(is is selected fromN, NRor CGRI; X2 is

sel ect fromN, N r CGR; the dotted |ines
*Ar‘é?}P% ha&%ltglﬁg%m%ﬁbl e bonds; each Rl is

I ndependent|ly sel ecte om t he group consisting of H,
al kyl, cycl oal kyI (R1 , alkynyl, aral kyl, CN,
CF3, N02 orR', - @R,@HZ)gRll

- (CH2) pC( O F312)(F€13)

- (CH2) pC( O O( CH 2) qR' (042%4("?%11)( )g(ORI 1,
_(CH2))N(R12) (R1), -N(RL11)SQzRII, -0 O N R12) (R13),
or a piRNdRl2A(Ric3tptablakalt oretiyyiate ﬂﬁ:deoi \hﬂérennocycl ic .ring,

and additionally or_alternatively, two (gr ougs on
ring Adf aderft 91 ﬂgn%mlz?ﬁ%d%%w&%toar’« reemh%ﬁ%@}Sé bicySiEd e ng
1 or i.to 3 heteroatons; nis 0 to 6,
X lsmieﬁgw% epgg3 eritly sel ect ed from H, al kyl,
X2 isygtacted | froyph Naﬂm@myc-w kynyl, aralkyl, aryl, and a.

heter.ocyclic rin and R13 are i ndependently
the dg@;p@ﬁgegge}?m%’c Ppg%ﬂaié? bl% dSal kyl, al kenyl, al kynyi,

! L} ubéﬁésﬁh OF HOLIKRAL 2y bk al 1,
o33 Bl anb e gL LRt e

a&fyayhtataélcyﬂe@Nf GFmI‘ﬁJi:SO -(CHE AR () K |,n§3H\ﬂnQ(ﬁ))Nﬁ§f )(R13

B PEblcheks &ﬁ%@%ﬂ%@ BRI Do

wHhsor't, ootj(\@ﬁe(ks‘»@gsl?) ts&em(g”c){ld?) habgaryndﬁxpenetemwm tng,
sel ected from al kyl, cycl gal kyl, al kenyl, alky
and aflggipnaliongr altepmitivelipdvodi srewpsren adjacph ﬂfrgaﬂt‘eims ﬁwlla 5-or 6-

ngée}ﬁ ?(ngsg& ﬁﬁg%}é@ Johﬁ%smg *93th9‘§%0a (E'il SOE 04eaci§2R{2i

- nisO® 6, ndependent ly selected fromH, halo, - NH2,

Ot Gl gdepoRgdaty sarickom B ikl puslerhel yReh il araticn

from andh Clsidodddfitling; 198 WO 2007/ 037898
PCT/ U 006/ 033890
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 whic;,h they are attached form a 5- to 7- membered
ring which may optionally contain a further heteroatom; wherein the 5- to 7-
membered ring may optionally be substituted with one to three substituents that
are independently selected from alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CN,
CF;, NO,, OR’, CO.R’, C(O)RO, halo, aryl, and a heterocyclic ring;
- pisOto 4,
qis0to4;
R? is selected from -CR?! -, NR?,-, and -(C=R*)-;
each R* is independently selected from H, halo, -NH,, -N(H)(C,.3 alkyl), -N(Cy.3 alkyl),,
-0O-(Cy.3 alkyl), OH and Cy.3 alkyl;
each R* is independently selected from H and C;.; alkyl;
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R23 is selected fromO, S, NR and NNOR R3 is
selected from-CR31" , -NR32d-, -SO2-, and -(C=R33)-
weacei/BRE group i s selected fromH, hal o, -NH2PCT/US2006/033890
-N(H (R, -N(R2, -OR OHand Ci1-3 alkyl; each R32
RF? uRldced RIS ¢, stfRQ;amctN @kkyl, cycloal kyl, alkenyl,

al kynyl , aral OR ar and a
R’ lﬁﬁékékéMrEersﬂlmgNR S@qﬁhe@@%ﬁ fom0, S, N R34,

al
cyc a%g@")ﬁlssﬁ tze%y ﬁyﬁﬁna?lg )> %0 b\[ y OHand

heCes sikykl i ¢ ring; R4 | s sel ected from CR41e :
-NR42~-, - R41
coh By opleried fioRy i, Asyfe s, SRRb YR eralphy PR,

eacﬁb)g{@(z Ban@ra%le%&% cli@i¥d;. and a heterocyclic ring;

iI's sel ecte from H, al kyl, cycloal kyl,
R iseieyelctedairdm{@ls NaR4) dodlN-0BJ2R,  C(OR, aryl, and a

Ak BRH i o CRE Y B HER, S AR OB, ot

’\B;jt%%c Aedin R4 is -NR42j then R3 is not -NR 2,j-;
t hat bo¥h and R4 are n?t si mul .t aneousl y sel ect ed

R* isfselpated (OnRIGR" . a MR CLEARY)- . -BOspend iQel y; and t hat

| i R g Raor VR CERRIE irdSl 3858). PRRRAPRR'. eration

V\h@@elaﬁda}%&m@cﬁbﬁﬁg,m Q1 |s sel ect ed from a
chenjcal bond or a group having the fornu

ea@p-ﬁ_ groppis selec@g@)onpﬁ, alkqu)@l@lky ke, @1kyny1 aralkyl CO.R’,
R70 is selected from hal o,
a%@ﬂgﬁﬂ %?g‘?h%%c%@_hcg am no, NO2, OR71, and CF3;
aedcR* Fiﬁelecste(‘aﬁbﬁm)etﬂ N—R&mnblN—ﬂR?yl aryl, aral kyl and
a heterocyc n ag gpendent;l.y seleeted, .
»\’lthf*]il%]mOHSO% S’W erbg ]g Ola\ﬁ?k an%al# ﬂvp%; % -{\JT{ - %at both

3 e i 161 sdecBYely; and
R afifR %%%ng%t?%@g} %Ie%%%/% 852606/ 0923%8%{@81{@ pec 150

that R wgd R* are n2t siandtandausigeelected SonM$®2conpound of cI al m

ei n ng Ais selectedfromthe group
R’ 150%3%1? ﬁ%\n%thgff 1%1111
R70
L
Xs\ Q1 N(R71)2
wherein
X3 is N or CH;

Q1 is selected from a chemical bond or a group having the formula -O-, -CHy-, -NH-,

-C(0)-NH-, -C(0)O-, -NH-C(0)-, -OC(O)NH—, and -O-C(O)NH-;

R is selected from halo, alkyl, CN, N(R™),, cyclic-amino, NO,, OR”’, and CF3;

each R"! is sﬁelected from H, alkyl, aryl, aralkyl and a heterocyclic ring;

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

aislor?2;

bisQorl;

cislor2;
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-N_N \V NF\ N_N O (Rh) N NO- and wherein: Rl
i s independently selected fromthe group consisting of
woél2o@lsydog cycl oal kyl , al kenyl, al kynyl, aral Rgirjus&Nes/033890
CF3, N2, OR 1, -(CH2)pC(O (CH2)gR11,
dis66H2) ) (O N(R 2) (R1), -(CH2) p( O A CH2), , R11,
) -(CH2) )N(R ) (O R11, - (CH2) PN(R12) (R13), -N(R1
eis}soZrRnd, OC(O N(R12) (R13), -SORIN(R12)(R13), hal o,
j&s&%yl’ and a heterocyclic ring; each R11 is
[ d%pendently sel ected fromH, alkyl, cycloalkyl,
al kenyl, al kynyl. a:r, alkyl, aryl, and a
het erocyclic rj nth; each R 1 ,an% Rlcis are_ i ndependently
Ehe comtpoEng phekain ,aWWPl,n 3219% aFRGe Gpwdhe goup consisting of.

al kynyl, aral kyl, aryl, and a heterocyclic ring; or

NS

R12 and R13 taken t her with the nitrogen to
whi ch they a ched m - to 7- pbered ring
whi ch nmay optyonal |y contaj further o=t om
wherein th c to 7- ne ed ring -ty be
substi t ut ¥th one to\thpee substitu are

i ndependentTy sel ected ftom al kyl,q cycl o&kyl,
al kenyl, al kynyl, atralkyl, CN, CF3, N2, OR CX®2R,
whefefr®) R, hal o, aryl, and a heterocyclic ring; pis 0 to

R'if gfhepentpieglecied i drig s c&%&%ﬁ%e?fe@,?gf%@%?ﬂ?ﬁf e,

i i T i Y 1
ol BT N@fb%Rv@“%%?fFfé%g%mé VSO
-(cmazmcm?) ,)-(cHz,wcat DEORNECHYNEYIR G}, -NR )SfozR :
-OCRBIETIE RDNGEIGES: Py Sithde Pherliiciiod 70,

7- ehch R2igvaabenechtfyustdtediteye Hi alkyi, ogcloalkl, ilkemd) Akyrad aralkyl,
fromN, N-R or G RIL; X2 is selected fromN, NR or
C- RL: atylhandiphete@cyslivddi epr esent opti onal doubl e

OBl LR AN S PR s
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, wherein the 5- to 7-
membered ring may optionally be substituted with one to three substituents that
are independently selected from alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CN,
CF3, NO,, OR®, CO,R®, C(O)R®, halo, aryl, and a heterocyclic ring;

pis 0to 4; ‘ ’
qis 0o 4; and
each R is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a

heterocyclic ring.

3. The compound of claim 1, having the formula I,
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al kynyl , aral kyl, CN, CF3, NO2, OR11,
-(CH2) pd( O (CH2) , 1Ru, - (CH2) pC( O N(R12) (R13),
wouHABMe O) O( CH2) 9R11, - (CH2) pN(R11l) C(O R11l, PCT/US2006/033890

-(CH2) pN(R12) (R13), -N(R1) S@2R 1, -OC(ON (R12)(R13),

-S2N(R12) (R13), halo, aryl, and a heterocyclic ring,

and additionally oqf alterpatively, twmm gr oups on

adj acent ring ato \f\fn’ 6-Texper ed fused

ri ng whi ch cofbaring fiprom 0 };ag?J he w t ons; ni sOt 06,

each R1 is indep ntly sel&ct&d fPomN&’ "l kyl,

cycl oal kyl, al kenyl, al kynyl, aral yi, . aryl, and a
or aﬂlﬂfrﬁﬁ&ﬁﬁ&dllly(acédpmﬂe @amh}ﬁfd&t@ihdreaﬂ,&dm@nl ndependent |y

selected fromH, al kyI cycl oal k
ring 1k S0 0 41 BHERIPERCIE o1 B0 A2 MR BBy lig rings
0 tken together with the nitrogen
IS%%%vﬁgg%Bgﬁéyﬁ}PgrglegtI?éched forma 5- to 7- nenbered
X2 isrsklegteiMiionh NyBy:ROpt Caal | y cont ain a further
het er oat om wher ei o 7- nmenbered ring may
the dgtgd lipeg renpessat ‘EHH%QII ‘{Oﬂfglfg’ WlEh one to three

each %U' *?ssﬁiﬂéﬁéﬁﬂérﬁlyt s@féﬁted Qfo‘?n ﬂfé%&ﬁﬂﬂﬁ@fsﬁf{g SEH @ﬂkfdcyfdléﬂlﬂtyl alkenyl,

, cycl oal

(B8, LY, ChZNONOB (s <0§pﬁzzqRano&*aiz)pcm)N(R“)(R“)

AN R SRR §4C<9|5R1 TR PR Mo,

-@C@@HWAR”)@I &M@lhmlé)r DAY CArVE and & h@sBroRﬁchc&nt&} hed hddtitionally
from CH QlIS selectgdfrom&a\
oF Hlégrnaticlyh SHARO ETOHPE PB Af apeay Pﬁg afoms fPBR mr 4T ognembered fused

) O, -NHCO-
%}l\ﬁ%m %"rg@é??%é‘mﬁ’a“&% 1 WD 2007/ 037898
n is (AGHH,US2006/ 033890 each R70 is selected from hal o, '
al ky CN.,. ) 2, cli a'n, NO2 1. an F3: . e
an‘EiI‘CL Bachy @?l;f“ﬂ ﬁ% Fb‘%‘ftg%l %rPWcr)?f'n %{nﬂ’cmaﬁY “Hﬁe.nyg\ aﬁ:fynyl’ aralkyl, .

conp%mddniaql\ﬂewog}t&ﬁnhg mila I'llb 0 X2-Hty (R),
or a pharnaceutically

acmpﬂ?ébarei Eléme mdem;admatyesetdq@démﬂn Hyplky'e ICMGIOEFlkh]g alkeny,
et B TSR SRl Gt AR e

RLitogéfhek Svith@h@hit@der fooWhidh iy RrosttaChdd formhes-do vt fdmbered
Ilnes represent optional doubl e bonds;
ring which may optionally contain a further heteroatom, wherein the 5- to 7-

membered ring may optionally be substituted with one to three substituents that
are independently selected from alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CN,
CFs, NO,, OR?, CO,R®, C(O)RY, halo, aryl, and a heterocyclic ring; ‘
pisOto4d; -
qis 0 to 4,
each R? is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic
ring; |
R? is selected from H and CHs;
X2 is N or CH;
Q' is selected from a chemical bond or a group having the formula -O-, -CHa-, -NH-,
-C(0)-NH-, -C(0)0-, -NH-C(0)-, -OC(O)NH-, and -O-C(O)NH-;
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each R1 is independently selected fromthe group
consisting of H, alkyl, cycloal kyl, alkenyl, alkynyl,
wanreal7ioptges CN, CF3, NO2, OR11, -(CH2)r, C( O ( CH2pgR1%2006/033890
(CH2)PC(O)N(R12)(R13) -(CH2),, C(O Q CH2) 9R11,
cach RTCHAE kN 1, CNCN@Y)Q?K EFeB-afRino, NOY BRY SRRRTE;; and

ogfo ) N( R12 RlH) 02NR12)( hal o, aryl, and a

each e Qrscby‘wﬂlfmm rﬁgl}dalh}{H addi t i onal ly or alternatively,
two Rl groups on adjacent ring atons forma 5- or
6- menbered fused ring which contains fromO to 3
heteroatons; nis 0 to 6, each R11 is independently

4. Ssedmepivad Havimgths foanikdpllll, cycl oal kyl , al kenyl, al kynyl,

aral kyl, aryl, and a heterocyclic ring; each R12 and
R13 are independently sel egtedifromH, alkyl,
cycl oal kyl , al kenyl , ; yl, aryl, and a
het er ocyclic ringr" R12} and 3 y he taken
together with the nit nto [ ey are attached

forma 5- to 7- nmenbered ring which may optionally

Mawmuaaﬁwﬁ&aﬁabm edlesaaideste theefeviertine 5- to 7-
menbered ring my tlonaIIy be SUbStlthé?fﬁ)Wlth one

ring Ads & fr.ce. b snametiseitEng of 7- tarld-mefakeeh G TRE ed
1. f al kenyl , al kynyl, aral kyl, CN,
X ls(‘%%mew&wg)gﬁbk%(q R, halo, aryl, and a
X21m16etedd’mxh|mm+mq©r0pR s 0Oto 4; gisOtod4; X3 is Nor
is selected and a heterocyclic ring;
thed?ﬁzd&%%@f??@é?@%ab%ﬂ“%@s@ﬂ%‘& 033890 Qis selected
acth1QMﬁe%a$%Mel&%%ﬁ i3 fb%lﬁ%‘ﬁh@ af tihak i epalbakyl, alkenyl,
)arallN(lRBE) cmma, DR A2 (TR QNRHR),

@%@%@}%@%@ | C?@Fégﬁ%@ 1562)(8549 NIEERRE), -NR)SORY,

lixﬁolsbﬁfﬁ@)”)(feﬁeha}o a6 2nil & heet@gtiacrifg, an kiditionally
aI ky ryl, and a heterocyclic ring, each Ris ‘

ar ﬁh@pe%wcrémtwy Rs ereips 8 Ajagtpnseyt oreyict- 04 Pklyr«mbered fused
A bai oo frkaiguie! e rine b s 0 Lo
ms@lto(ﬁaw ng the fornula [Ilec 0 H N, N XZ th)ngqg
eac Iél is 1)n§ependently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
aryl, and a heterocyclic ring;
each R'? and R are independenﬂy selected from H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, aryl, and a heterocyclic ring; or 7R12 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, wherein th’e 5-to 7-
membered ring may optionally be substituted with one to three substituents that
are independently selected from alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CN,
CF3, NO,, OR’, CO,R®, C(O)R, halo, aryl, and a heterocyclic ring;
pisOto4;
qis0to 4;
X’ is N or CH;

R® is selected from aryl and a heterocyclic ring;

202



or a pharmaceutically acceptable salt or hydrate

t hereof, wherein: ring Ais a 5-, 6-, or 7- nenbered
woi2oy/0a7898 7 to 12-menbered fused bicyclic ringCT/UXR006833890

selected fromN NRor CGR; X2 is selected fromN,

Qis s'éke&e@ rﬁ‘O(l:n Bﬁheﬂﬂ&@l ‘tﬂﬁﬁtoﬁg ghdupeRvingRhe fitiula00-| GOHL);-,
on each iS i ndeﬁendent I ﬁoéel ected from

(CH;I)NKOQJGC&{IZ@, ,C(ﬁﬁi)SN(ng) G, -PHIC(ON R0t (fede) al kenyl |

cndiiflia bR oo s - e

-O- (cfi-tz @§ gil(tﬂz ( CH2) pN(R") C(O) R11,
NCRL2) (R5),. N(R')S02RI1, -(CH2)p
1&3@(@@&@}{ wﬂs@ﬁr@(lmemmilspngha| 0, ar yl, and a
o ri d | 1
cech ROl TRty S5 PRy R, BETL, L8] BAG h¥etboyclic
nﬁgnenbered fused ring which contains fromO to 3
het er oat ons; nisOto6, each Rl11 is independently
his Odapect ed fromH alkyl, cycloalkyl, alkenyl, alkynyl,
leogigj , aryl, and a heterocyclic ring; each R12 and
are |ndependently selected fromH, alkyl,
jis 0ey4l oal kyl, al kenyl, alkynyl, aralkyl, aryl, and a
heterocyclic ring; or R12 and R13 may be taken 203 WO
2007/ 037898 PCT/ US2006/ 033890 together with the
nitrogen to which they are attached forma 5- to 7-
menmbered ring which may optlonally contain a further
5. Thetempeunsmf ok having tiedormpga ¥lc nerbered ring nay
optionally be substituted with one to three
substituents that are independently selected from
al kyl, cycl oal kyl, %Ikenyl al kynyl, arallcyl, CN,
CF3, hEQ OR, C02$/ ﬂhﬁk ar p\and a
heterocyclic rikagi-p ks Ot gud; I| gi Botga®™kx3 is N or
CH, each Ris i nde nﬁently §é1ec@1 \fron1H al kyl,
cycl oal kyl, aral kyl, aryl and a heterocyclic ring; QL

ora %Iﬁrﬁﬁ‘c%e@ﬁ&%ﬂl afcfzélmltﬁe Qd‘ltﬁtm}@lafaté:)@ﬁfboﬁrw}&:r@nou p having the
ormula -0- -

ring ANgg 6, Oy~ or 7- w@emq_nngaq{& T @%@@qﬁeﬁ%&# psyrlicging;
1s%%81%@%_& rI\?pRI Ral gL Jlkyl, CN, N(R71)2, cyclic-amno,

éach R71 is selected from H,
1sa|e1eyied fmnyIN l\aﬂ?ﬁlokgbl-R]and a heterocyclic ring; and

sQ o4. he conp claim5, having the
the dPE‘F%*Pf‘é f?l?rPiFnt eplgps &?“Bg‘ob PES1)n q 11 ~
q
ecach R! is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO,, OR", -(CHz),C(O)(CHz),R", (CH2),C(ONR*)R ),
L(CH2),C(O)O(CH,)R", <(CH),NR )C(O)R, (CHz),NR*)R"), -N(R')SOR",
~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
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
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X 3z~, Q -N(R71)2 or a pharmaceutically acceptable

salt or hydrate thereof, wherein: ring Ais a 5-, 6-,
wonoor/o3megbered ring or a 7- to 12-nmenbered fuBed/US2006/033890

bicyclic ring; Xl is selected fromN, NNRor CRl, X2

'S Se)gles difl thehito §Bh R Whicktidy;aré fteaced foefd 4 5-169- membered
represent optional double bonds; each Rl is

i ndeplogddrich yay epeenady contgin a fethgi ksigrosoms réercinthed- 19 7-

al kyl n@y c ?ﬂ%%ll 5%}6@%@%5 &%t %lmh%ﬁ@ bd¥kee sbtituents that

g %}@ 1%(1 eNGEHt%b R;%elf]:fb)i from (llﬁbrl(Z gﬂ?ﬂk& jﬁllc:lat)}gRill]]:ynyl aralkyl, CN,
N 31 CoR) & RSl ens], Sladpieransfe ing)

%, , and a heter ocycl ic ring, and additionally
a‘%erﬁatively, two RL groups on adjacent ring atons
f of in(@tod4; or 6-nmenbered fused ring which contains
from0O to 3 heteroatons; nis 0 to 6, 204 WO
X’ isPhgv B 7898 PCT/ US2006/ 033890 each RIL is
each 'KQ q@ﬂﬁ %&Eﬁﬁ' SQE@éc?&itf?(anH afeyt cy@leﬂéB/]z afal1§/1.034Kafld. a heterocyclic
keny f;} aral kyl', "aryl, and a heterocyclic
nng,rl ng; each R12 and R13 are mdependently sel ected from

o S SRR L o B ol o

-C(d)@mn -Ctoeet hen- O,‘I(U)h-@tlﬂ))fNH-E @@Bromowmoh they are
éachedforma 5- menhered  ring which may
eachdot iseakerieg f@@ﬁh@ipnauéylf GNt N@ }zewhémﬂ? Npee QR 1 304 £,

71 stiqt ut ed
eaChii{ %sg%egte%%fé%ﬂ(&i E% ts tr}féltérb!jégclﬁ% e%igndent ly
kis GSBMECt ed from al kyl, cycl oaI kyl, al kenyl, al kynyl,

aral kyl, CN, CF3, N2, OR C02R C(OR, halo, aryI ,

and a heterocyclic ring; pis O to 4; gisOto4; each

I H, al kyl, cycloal kyl,

6. T*ﬁre g?@??ﬁﬁ?ﬂﬁ%%%ﬂg@&éﬁﬁég%%&faﬁcm ring; R8 i s select ed

fromHand CH3; X3 isNorCH QL is selected froma

chem cal bond or a )grou& having the fOI‘H’BH a -0-,

-CH2-, -NH, - $°) 1 - O -

-00(O NH, and®')s O( gac elf;ctedfrom

hal o, al kyl, CN, 1) 2 cycl | C- %m no > OR71, and

CF3; and each R71 IS sel ected fromH and al kyl. 7.
or aﬁlmrnademuoaﬂﬂnda@ﬁpfablmsaﬂtdrh}rdaaiﬁ therediewhesemul a 11le 0 H

ting 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)(CHy)R", -(CH,),C(ONR)(R™),
~(CH,),C(0)O(CHy),R", «(CHz),NR)C(O)R", (CH),NRHR ), -NRHSOR',
_OC(O)NR®)(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,
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N H/ I'I (RFO)k 11l \ R® H C or a pharmaceutically

acceptable salt or hydrate thereof, wherein: Rl4 is
weeb@waBedsfrom H and F; each R70 is sel ected fpromusaloe/033890

al kyl, CN, N(R71)2, cyclic-amno, NO2, OR71, and CF3,

ea@i&hwllsl ifdspRh@sigGelet@afrol HaAlkyll cydsalkyl, ﬁk@i}li,ydlk}aﬂﬂ aralkyl,

a heterocyclic ring; and k is 0 to 4. 205 WD

2007/21036178@&1lli'rlttﬁrlO 00812033890 8. A net hod of treating

1aStcHi aﬁg' ﬁl%gﬁ,eln iy A ddf trﬁtﬁ Vifk L rsyglr ?1?{&1 aﬁeﬂyl

nI'st'ering a theraj
ef f ecalkyﬁ@l aravcyf ar9f and & hepriepelicatgy) od R " alagiberaken
-7 together with the nitrogen to which they are attached form a 5- to 7- membered
ring which may optionally contain a further heteroatom, wherein the 5- to 7-
membered ring may optionally be substituted with one to three substituents that
are independently selected from alkyl, cyclcalkyl, alkenyl, alkynyl, aralkyl, CN,
CFs, NO,, OR®, CO,R®, C(O)R®, halo, aryl, and a heterocyclic ring;
pisOto 4;
qis0to 4;

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

R is selected from H and CH;

X3 i3 N or CH;

Q' is selected from a chemical bond or a group having the formula -O-, -CH,-, -NH-,
-C(0)-NH-, -C(0)O-, -NH-C(O)-, -OC(O)NH-, and -O-C(O)NH-;

each R"" is selected from halo, alkyl, CN, N(Rﬂ)z, cyclic-amino, NO,, OR"!, and CF5; and -
each R"! is selected from H and alkyl.

7. The compound of claim 4, having the formula III,
o ,
= Xy -
RM x ™ =z
H

or a pharmaceutically acceptable salt or hydrate thereof, wherein:

R is selected from H and F;

each R™ is selected from halo, alkyl, CN, N(R""),, cyclic-amino, NO,, OR"", and CF3,
each R7! is selected from H, alkyl, aryl, aralkyl and a heterocyclic ring; and

kis 0 to 4.
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8. A method of treating a neoplastic disease or a proliferative disorder in a human
comprising administering a therapeutically effective amount of a compound according to

claims 1-7.
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