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lecq%%&t@?%y@ e eﬂlﬂh?&lm@ts@wnvent@ns@mted tpzzfardscos@oemoad that

1nh1l§1F] perﬁg?g Fystglgtlr%gt&ta (tgr ¥ mu]_?ln RZE?? %he ARG n tylﬁ(s%e?ﬂasg protein,

origiabhly tekmed RE (- B3r-Albkitl the literatfte( fht 3 1ﬁ‘H‘1Vé@ lin tg’li@s’%ﬁ)pggeng of
al kyl; each R22 is independently selected fromH and

Chm@fnsng@ypuslepézesnuas selected fromO0, S, NR and N-OR

ROk 3y b€ Bt b Bl S B P YO i SRfeption of
speczﬂ&hﬁ]mbrtbi(sﬂ} (915900“ o d¥ifRt8rs d@nﬁem@"[)@@ dr et té-m Eg?ﬁ!ﬁc ﬁlatﬁg context

roup is selectedfromH al , cycl oal
of thg pq@qy‘pnhﬂam{g’/ Ay Tactigatal Wyde deﬁhﬁ&ns béXo@) Rycans ;Hat seAdh ehhabitor or
mO, S, NR34

act va{soé B1 lﬁyiéﬁeglgaggﬁéepljé%or? a?:lgﬁgttp{i?t 1 ul@\ﬁmgqlqupg of the protein -
Wi Lh@l%%ﬂ%adlﬁdﬁh tcﬁéﬁﬁe‘ﬁﬁbaﬂr@ &Xﬁlﬁt)rélgg FIX Ivanagfékéﬁlgppr%temc or-non-

heterocycllc ring; RAIs se rom
protem\mgefts m th¢ C}1R4"Bl)e— skille8GRvestigndr isOvell ®oab thf thekSis a certain degree

| oal kyl al kenyl al kynyl
ofv Ji’?i tEd pFed %aihqe;@;,xﬁe ngharigiﬂe"t erihe aouﬁpfé%/f@esyewp g ihibitor or a

0 thp M R e

the aethds ofaﬂﬂblmm ot ativawed cbfca psrbfega A&Q)hdlﬁié@ foz tl%[hﬁ?&&g of this
fromO, S, NR and NNOR, with the provisos
invenen; a substarge isA-peqific irhigter Or 2 SpeqEe a@gfatcg ofy gtglm@zdem if said

substﬁfrft%t r%]s g%@%@nﬁﬂﬂg@%( %_t%za@?& sgidnuclntg%]{q% \9}%‘? cgﬁclaen%@ﬁg% such that
a cori@Spamniind¥heabeesp@ise $4 mvdilaee @Utﬂe)épﬁﬁ)lpﬁﬁlte%jaﬁéﬂ WithetPhaving an

appreciable effect at the same given concentration upon the phenoresponse (if any) of a

corresponding control cell that essentially does not express either the protein.

[0030]  In certain embodiments, a substance may be a modulator of two closely relted
proteins such as a prototheramutein and one of its corresponding theramuteins. In other
embodiments, in addition to being a modulator of the prototheramutein and theramutein, a
substance may also modulate the activities of proteins that have similar functions. As

discussed above, in addition to inhibiting the p210°* 4" tyrosine kinase, imatinib mesylate is
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R5 is selected from-Y-R6 and -Z-R7; Y is sel ected
froma chem cal bond, 0, NR R6 is selected from
wabkbotos2aycl oal kyl , al kenyl, al kynyl, aral kyl , PargiS2006/045394
and a heterocyclic ring; Zis a hydrocarbon chain
also*& AbMof inRiBitind Be 4- t n tl on
stltut ed ngi © éﬁ@d&%& i 9 tﬁé yﬁ‘fs akm"}lse) which is

overcymbmd lay Eertadn gam‘y)intesahkl)stlﬁéinal ﬂﬁﬁdrk )ds ,we‘ﬁoa% F&le %@EFB receptor (also
CF3, N(R2, N®2, and OR

a tyrcgi‘é?klé’éﬁéﬂhpéﬁ eXrersel masgein chrmic myblomornosytﬂelledmds

| n]gjnp e noé e n@?rg)o’ﬁn t%%rg%of ; l?) I};ﬁcrﬁreh glgc grc agfi}}f PEféFf!Fy |inhibitor.
f0031ky| Thafinslentdidlalto bﬁivﬁfee ‘éBg‘éhérﬁl mEt‘hH@ tha@ iéébelgs% t&i fidentify

bi sOorl; cis 1 or 2;
substangerdhat wil| g 3aE OThﬁllblha/éntarmItelpr ‘((»Vthei Sﬁné exterdt, and preferably to an

B AL A i i
"wil€ gﬁﬂé@ with oft¥atWralRY G('TP?'SSHQJIQI% §¥e)llf K48 We wevgr that said "wild

| tifiable (cli.nica SI gni
typef f@émawﬁslmhrpm’edlsanas}dmlre lab‘e:IcE&hﬁﬁa&ﬂ(iﬁ theBburselo@eivdhddse to the
altﬁgna ive drugs.that can be adm nistered as

COITERAI RS, lé?éﬁs Iy Viuch saidprater nagésipates-bd  as such (\Wakai

wh
RTOBQar I gr ferfe%%ﬂ%ﬁoﬁn@%h& ﬁggﬂgefse‘?m ﬁnvee%l?lala P}:Pdflc?ers é@}nﬁ]&q{f of the

P210B8%f“ﬁ€ﬁ‘f‘ thenarrmmhmmg'ﬂie)foﬁﬁﬁl@[[e the outgrowth of
clinically significan opul ations of theranutein

expressing cells. @y where a drug treatnent for
a particular disease /iJ\e effective in a subset of

i ndividual s that express a kertgin theramutein -of a
protein that the drug tar gep\s;V t he |{B/ent| on enabl es
the tailoring of treatnments for thosev’/subjects by

wherpinovi di ng al ternative drug substances that will be

. ,f.fe t|ve ainst said theranutein. [0034] The

g 'gﬁ% id orPfJg FRevghesedringetiod tofl 2caerabered fiusgd hivetlierng

1s%91%9?e§%10n§9\?'i‘$’ ROy (8R! €ast as effective a nodul ator
theramitein 1n a’cell as a known substance is a

X2 ISﬁdéthéuﬁ@m of, NeR€or €eRondi ng pr ot ot her anut ei n. One

nt of i nvol ves contacting a
the d%%%ﬂ}‘%?ﬁ TeRtpgent ?\‘glmlgﬁ%i"gg“s@s“ d¢he prot ot her arrutgei n and
each RS isciap&fhgeffy s%l%'ate@ﬁdn'i‘ Qleagtr ol &Rﬁﬁtﬁ%l% 6f ﬁhﬁﬂ?f Xg&lgalkyl alkenyl,

characteristic (linked func

nin
alkypylotabyhraN.«Cls, N2t @B , e(€1H:), CEDYCH R Enm)pC(O)N(R”)(RB)

e a GO st

@f?‘@?gf?@izg lgs@‘ff’@pﬁq% o R e ERU AR A

N R -N m R”f éZ 12 13
(cﬁm}% é}tﬁg?ﬁtjg? ?((}F I (1 Fnk)(aséid&t 0 Sﬁg@%ﬂ%{t [ gﬁ%%@?]@ g(R ), halo,
AYhH P tsroryehe flﬁé 3od |adgitignatly Qﬂ”?étem@ﬁﬁla'aﬂwca@egmupmdadj acent

t N
mif gmrﬁig;fg%nn tglge o% g ?eecgf:us%iﬁ%%{;v corel a?nss f{‘ogg 0'to \gﬂhegroatoms
nis Odeber m ne that t he chem cal agent is at | east as

ef f ective. %gno%%@mor of %he theramutein as the known
sUBSt anc@ P pelectsd ipemEhellof.tysionlpamlisaah alkynyl, aralkyl,
cert &1 204 AktefIROHL ARAL S, oOne
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-
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type of control cell may not express the

prototheranutein at all. In other enbodi nents, the 14
wWORI08721862213 PCT/ US2006/ 045394 control cel PCIag2006/045394

express about the same anmount of the prototheranutein

as t h@eﬂ@gﬁdé‘éﬂglmakmm@sﬁﬁbe sxfbshtm@dt\hﬂh aﬁmtcﬁﬂhfbe slf&stltuents that

still e t th ont
capab?rgtl n({Tt: S?fﬁtﬁgﬁﬁ Ef]]é@ {é‘?ﬂ}‘[l ﬂ)lﬁélyl: aralkyl, CN,
char aCFgINGY, DRt 0aRD © he f -est
cell, ti nd%? certao?% co(gtgi]{at |h01§gﬁy¥e)r%h§gcﬁet?el§%%ﬁ‘:hﬁg’
err‘ré’déipﬁ%f‘lts the test cell nmy express a given

Proti€iois 4 V\,hereas the control cell expresses little or
essenti al1y none of the protein. [0035] Proteins of
13; ktéemamfaﬁnlmzf[paNﬁPbe ol -peenPpyul ar interest are

8 ved in regulatory function, such as
ﬁi*me@ 5P ERPHY Re A Som T oSl MEDEC, s ot B3l
JOL(@ A6y1), l@}flgé@@b ﬁ?{é’ {-ne threonine protein kinases,

dual speC| ficity I’n ki nases, proteases, matrix
mhal%mmdwpen&eaﬂgsdmh@ﬁphaﬂaﬁ@&3@%1 cycl e control
30t ei, ns, g pteins sych as the |RS famly
lﬁé%ﬂ@d Q&r?\gée 3d =rs Gprotei ns, ion
RrR3 1§M5@I§0mmﬁ3l ANAERNA-_dpj ndj) ei ns, pol yner ases,
and the |ike. Ro 11 mitatién |s nter?d’ed on the type of
qaﬁléRarmm it selecistifeom Bl balej NHAH AN(HR )b N@SRd-0-R’L OF and C; .
le(g ion. At the present tinme, three theranuteins
are nown: BCR-ABL, c-Kit, and EGFR [0036] Any
daﬂsﬁ&@buﬁﬁlsrsbl%lﬂt@ﬂmn@ﬂcBﬁt&fi%&%ﬂﬁ& 511<511i1ﬁt a1ﬁf\{},é ba‘%alkyl CO:R’,
linked to the presence of profein (inc
g:(O)Pa pbradabsteroelipring;ot her amut ein) in the ceI I
I@aﬂ; 34U de met hod, including, for
éegepﬁmowed fls, NI UaRb

exan ure properties, the
H&ﬁ osyelvoted [fat HYNOL,CH, 61X, @4 41841k D Qlk%hﬁa&lk%‘})l) arffkyRaryl and a
g tra .of the theramutein, and any type ‘of
1°d“ﬁ“§racter| stic of the cell, as willbe
R* 15@@1‘6@3@% andogiscugre ai SCRI PTI ON OF THE
FI GUBESO [ 0037] © Fi gur/g {@ ﬁeévé %(??e e fﬁf on grow h and
eg¢haRi lis $B}GC®¢d itoh flgradintl, cotoatil, raiitangh) alkyall, CO¥RE, L@ﬁd))ﬁo aralkyl,
(%}, gn tralnsfor med vector control Bal/F3 cel
g tﬁ'_océ‘c 1‘?Ollelﬂy%ndent) as well as Ba/F3 cells
eBPR %ﬁcbtfpgsﬁél@cted\’ﬁjoﬂlﬁ ARy, Bl MBS - APy dﬂgj@g 0
p210Bcr- Abl - and BZ\/ cel I's “expr eggl n 38y, COR’,
pﬁ@& %&bll»al‘lt%bqtem%@lqle@,st ant nutant. Cell counts
AR+ t er_m @n an autonmated cell
e(:oun \égrégéscké %%Iﬁgégd%k (fmf@fﬁRl n the specification.

with t:bel provdisnsrha veled RehieWINREY- bteRSRI-NR ‘80 tRén h%lfsSnot cﬁk‘* 4 that both
ility.is shown by the hashed bars lg
%87&0%5 gnaianegusiy ﬁ‘FIE‘FtF% frlgPolERR Y- ane (R )c@B}bectlvcﬂe, and

. inhibit the growth
f‘w% BP0 016" °

R’ is gelactehfrpmt-YoR® alkDEZ-RM C2 shows the | argest specificity
p.W.thin thi.s dose-res series. Conpare STI-571
YZ“? SﬁiIBCtﬁﬁlt‘SH’@fhﬁfm%%g’oﬂ‘in@ﬁgﬁe T3151 cell line (white
RB& )ected A dj
Jecte El‘k?fﬁ'éyﬁﬂﬁk yDMRER 1 N R}Tyelélgkf%&é,gagg/ao%eﬁe‘fi%ychc

(sol vent used for drug dISSO utio
PEMEUS2006/ 045394 [0038] Figure 2 shows the effect on

245 O Mt bt Sl 80 SRR AR R v
BahE3r mekd of laso, wiityll, @eld3adEleayl, sik tyﬁgqp Eu%ﬁ«%ll r@O%ﬂpeC(O)RO
pﬁ&ﬁﬁ ngl - T3151 drug resistan

éR §11§eN(3:|)13 NQ,, an§ 9839] Fi gure 3 shows
vari ous determ nations of the specificity gap by

conparing the effects of various conpounds identified
in the screen in terns of th®ir effects on the



pr ot ot heramnut ei n- and t heranut ei n-expressing cell

lines. Conpound 3 (C3) shows the best exanple of the
wahod7ioey218f the nethod to identify a conpound POBUS2006/045394

exerts an even greater effect on the theranutein than

Bnis i or soweleetsd drodi Ayl pnodbb beteoachittiig). (Panel E).
| Ot '
each B B aghtl Seer Pt e, LT er ey R bokiiande heerocyetic

Heger ol ogous specificity gap; D large positive
homol ogous specificity gap; E: positive heterol ogous
aisdgedificity gap. See text for explanations. [0040]
blsglogqre 4 shows an autoradi ograph of reconbi nant P210
cr-Abl wild type and T315l nutant ki nase domai ns
cisdssayed for aut ophosphoryl ation activity. 200 ng of
. protein were preincubated with test substances for 10
d1sfiohdi es under standard aut ophosphoryati on reaction
eis $@pdi fjgons and then radiol abel | ed ATP was added and
the Teactions proceeded for 30 ninutes at 30C, after
Sis @i th the sanpl es were separated by SDS-PAGE. The gel s
were silver-stained, dried down under vacuum and
€0(833 ed The in¥veh@dn HriokTBes Nt |
571 is effective ggal nst Vﬁ%@ﬁ%%ﬁ%ﬁ@gégof rPﬂtﬁE Cancerand

othey fliseasas Wiere Hsptinant wid aagxistisg drigrenfousd, tyi \nbzftever mechamsm is
up to 100 'P210 cel |

follq red ﬁde %gﬁglea(tghr(ﬁg%fxeg%gbﬁg@wuﬁg&@@@@ dhgug\sgsistance, by
dig,
prOVIISCRé illltgel_rﬁfﬁ_l‘_’lg %ﬁlg%?%%ﬁﬁ %E?g%l?lelﬁgﬂeg %% it Pdiﬁ.ﬁél'ng gn?ezalq% are identified

as sugh(Wekairas ). {ﬁOOﬂempeSem etanvde oberountsraiuttiienaydirds @iting the
shows t he chem cal

| t 0
Courls‘z{]:r/u%‘%lifg%n %ﬂég‘]ﬁ}i gﬁ{‘f‘g’t)a FPremRiahdeier hheutgrmak efelinically
s A Ol AL A NET 5L e

partlclﬂaxedwaaems 1@5@ @4f@ttiF igursbet S Ddsvilings &Bﬁéﬂp@@sls a certain theramutem
representative conpounds of the present

ofa Prﬁ\Fé% abﬁls dr%téaefs‘:ﬁ@}p@ergwgwg@@eq the tailesing o4 kreatments for those
th t
subj ?QCEnS{/ Béﬁ%@gﬁﬁ%tgﬁg?ggﬁg{%%%% cse% gjvrg\g %)v't“ll]ﬂ g Sﬁjgcfﬂvggilgal 1£tes?uec{]

theragtuteiot ur es of representati ve conpounds of the present

l:_gla tion., 16 WD 2007/062213 PCT/ US2006/ 045394 [0047]
é e hhe igNetionmrevidereamethiod of detetuinarg wliether a chemical agent is

ot e AR S ey RER LBl B ke B e

modlﬂelpf eBeodredspotfliSOpRReIAcamateid. NOne BLESERMEnt SMEN R involves
[ 0049] Flcgure 13 shows the chem cal structures o

contatchg a g@ﬁf el thag expyessasl gle@&QtDﬂlgraan@B end id capebitiofBxhibitinga .
respo[nQQlé Qh?lﬁﬁ [ ghat]r'%cé?sr?sg 11 %%}lﬁg{p{@ ;ﬁg t@rq?&ﬂhgq;r%ﬁel?n in the
cell) szﬁxﬁahé Mdvm/me@na@f oﬂth‘é"’gﬁ'&ofh‘éﬁaﬂﬁﬁ& | ntaclifigh 162 Eél ﬁlgge}&)resses

control cell. [0051 igure 15 s ows t

the thergnageingnd garfdw ¢apabhee>f ekhihitimgiid haeponsﬁie phengopia @haractenstm
cificity gap 40 with respect

(hnk{]%\fl) gﬂ% @gft(f(glélilg 0%8 ?1%$%Igme}nolp thegql) Wlth the chemical agent, and

comparing the response of the treated test cell with the response of the treated control cell; to
determine that the chemical agent is at least as effective a modulator of the theramutein as the
known substance is a modulator of the prototheramutein. In certain other embodiments, one

type of control cell may not express the prototheramutein at all. In other embodiments, the
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[0052] Figure 16 shows the growh inhibitory effect of
imatinib nesylate at concentrations significantly

woebowernie apparent 1C50 for cellul ar toxicityPCra8a®b/045394
Figure 17 shows the effect on growth of different

j and ario C2 .anal oques fqr
conGEREAMER8 5, S0 L e S PO B ot o
explreesas sf tettheramatein. In[sB0%ler BhbdbRnchSs, ﬂ{%trbt@eufrﬁéyté Sapable of

lgf ﬁt andard cell free protein kinase
exh U’t %E%H‘?ﬁsw eafthPWYmS‘/hyraﬁf@nstTcsthabOMasﬂ;m«extaﬁas the test cell

unda‘ o 57 Sl@lg %)Hs ]El oaﬁiglg ?r?t%dh%/ ‘%Etl ? W}L@’@ress a given
protaﬁﬁﬁﬁéﬁﬁg BBl c&trol 19611 EW%@ ¢ og 55% 1:315’31'1 e 'pt}h%ﬁ'lr Rin OF

'hal ogen" as used herein in I né,
HPQR% ne Paoiding oﬂthnenve[nﬁaﬁ @jat Tefpartivulad likyrest a6 thés€hvolved in
onte | ates substituted and unsubstit uted,

regu?%??rg. Iﬁﬂ{hc’é‘n CH 28 SRS LN KinRgas, frywmedﬂ%as%wwgtorr tywrsine
kinadest %rﬁe@lﬁ%@ﬂﬁe Bfo@é]ﬁ k age%f 8152[1%% c?tL &%J LRIO% olygasgﬁnlgypteases matrix

net h yl, ethyl,
metalloptotéinasgk, phas]gﬂlatahes belkeycle &sitdiol pﬁﬂ!ﬂhé YoclkiRe pRtéMs such as the

s B e el i o, o
- | 57
blndt erm cyclll)\(ﬁg?i ﬁ&?é% %\I‘[s:dtﬁgllegghNNéﬁ%ﬂ%lgﬁtl%}%‘Tr@Fggn]the type of

therambisinior othed pmﬁdn tHan 1R Heivsetd BGHE YflehGor! Kdthe E)?é%bl‘ft&}hﬁe three
Preferred cycl oal kyl groups are those with a single

‘the“ﬁ“ﬁ@ms BEAnaMR; |B§§31§AEBL -EtrandEGEFRs and i ncl ude

QREPP B eesp By REI Y i e REE e i hecitied e Bearesence of

the pb(btelqumcmd&)gfi te %TT& tBéral M rtoﬁ)thél:g-lﬂuﬁefﬂ) GY fHe B1IRUR f)? Bhployed

Addi tionally, the cycloal kyl group may be optiona
for ugg wthe mgthed, chingotne esampisy grosuibst etltenpopseieeahed

phos ﬁoq aﬁgwtquEat%no@%%rﬁ @g% pé@ﬁr@@of the theranllutem and any type
of traﬁ%ﬁﬁ&%@a’r@ﬁ@ 8Pthe cEl@Od%%}ﬂlm%e?ﬁé Yy ; % tail sed

herein contenpl ates substitut e uns sti

| ﬁES@ﬁi{i"{@bN éﬁd[ﬁﬁq;l’ie'tﬁg]gghal n al kene radi cal s. Pr ef erred

eny groups are thosSe cont ai ni ng tw to si x carbon
[@967]]5 WPiguiietli shioars lthys, effdee om ksl lang K RYMItIBY di¥Rrent concentrations

tionall ubsti t ut wth one or nore substituents
of C° 8?2@ iqwﬁﬁﬁ@m@mn egypnter copty FBa/ER cpligovhigiRare IL-3
depel@déﬁf)l a8 wedlHs B/ FINZ1s e‘i‘ﬁ‘éssg% thLaO%%]t?f%ét“ z)&tl gﬁgﬂb‘f &fegi%{l%leclil p2105

anwn@S Used herein contenplates substi
i ﬁ%B@EBtcgﬂwcpreqsmgah@hZI(ﬁﬁ& "Bt Ancinecksistuat Musdnky Cell counts and

Vlab1ﬁl§%é§§ rd}étﬁngfn Gh f[nggl t%ipkx gl),lclﬁg [)ﬁ]iil Srfs.’@a 1%&1%@?1, 1g Matailyn thene
specnﬁbaklplny |Cegr0©uﬂs AEyshie @t the Beild %l&l&% 'CEH' V%%l%o%%y the

m)re substituents sélected from hal o,

hasheé(b@ysR @Ez @aﬂﬁ’zﬂ SKonte@t},yg imhihits o widy, 0ﬂ‘th}2P2 ]eOrmbllGRlel (grey bar)
wneck Q060 ecd SE AL Lo B ST bl Lco ol stes,

concegtratin. SH0 1V G Digwis itk BF RUPSpREYic Rt s
unsubstituted. The ar alﬁ‘fj rouh)'§%r‘(°;§ISJ be “otH{sfd%ﬁélF‘%l}"nse series.

Compgyigy3 115 (k ed 0geMittr 62zt $0O mM on thné“?xi b1 mﬂ m@(mbﬁﬂema@ nts

Abbr@tﬁ%&?gh/f%%ﬁﬂléwlwl%@%%&y saiégrycigug dggnolgt?on)

-(CH2) ) AOQN(R ) (R"), -(CH2)x( O qCH2) YR,
-(CG2)xN(R ) (R"),  N(R) S(2R, O(C|'|2)><C(O)N(R”)(F?)
-S@2N(R) (R"), -(CH2),, N(R) _(C H)y-R,
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-(CH2)xN(R) - (O - (CH2) y-R, - (CH2) xN(R) - (O - O (CH2) y
R -(CH2)x C(O...NR-.(CH)y R,

woREHAFXTEO) N(R) - (CH2)y-R, - O (CH2) x C( O - N( R) PCTIHR2006/045394
R, substituted and unsubstitued alkyl, substituted
40eBRins thgure ishews dyecﬂffeaﬂ &y growshu st vﬂaluuh%doﬂﬁfferent concentrations

ar al k bstitute unsubsti t ut ed
of ddpﬁ’éﬁ@‘? Bt(gg);%% Eglbsttr sf‘g%e YeStop Spnty t%gF%\F%VnVI well as Ba/F3 cells
expressiisd ihie poeoP* U Bedidtadd r
b él t %ed and unsu%st It ult té%qahlgt glruo%tf/}%ﬁleéﬁlrslaﬁ%as per Fig. 1.
i n Hignse 3shows variaus de@nnynauomnfshe speciEbity gap by comparlng the
effegt% gg ?ﬁﬁﬁt& lecamigﬁcfs il lttl%%d ar@: %1{3816 ?%ﬁggrixé toglﬁ;}an e?fleci:(tg QP{ the
protshhb&hmtmh—@dldhh&lem@l%bxp“reisir{ggceﬁﬂiﬁe%(eC§h'19§ﬁﬁcf yf\l%g sl%\tv? the best

exanélaé IO? Ql%ﬂl?i‘lﬁbﬂ of Fl@zneth@fhw@ﬂ@nt{fm e6MpThed thet merts an even greater effect
0 thehtﬁéx%ﬁfi’:@é{& b Ao
" herein contagln'p %t%gg eg{ogflrgl tgﬁ Lﬁel}}r @%’B‘?la@ g’%‘% 4 control
DM$@(§HC@’@11€81HJ &y npgptive hlel@ﬁ:ﬂb gaal epétﬁﬁcﬁfyog’iﬁaom Aoty pokifide heterologous
speclRAber Iﬁleferred het gfycllc roups are those
P bhftya% Ri RylaEeegiosgive; SOHS SRARILICHY gepclEupstiivateieedegous
specmﬁytg@f)es@e kO e@ﬂgndtmg udes cyclic am nes such as

nmor phol i no, piperidino, pyrrolidino, and the |ike,

HKYOLy cF jguireed Bleaves, mwu@raésgnaph ohregdmbinanalP210 Ber-Abl wild type and

T31 §I%1&%@igﬁ (r)lt%g gﬁ%gs%y%(l;ﬁ)é FBtng@sp o %%%Caeg%}g L%?]Oéfgl;_&%fcprotem

wereq:irﬁgblﬂaatddnglth et @ibStand® & 1 ConSHu@RS dbN@indTRY adt(ﬂﬁ{ F‘ﬁ‘ﬁ)ryatlon
om one to three heteroatons, for exanple, pyrro
g edthqeré’ﬁ itioRs aprhibisa radiplpbriled IASTP Waszdled and Hicazadtiens proceeded for 30 :

v 0 8B WA B B L 08P B SRR AL, Thesenre

silvemstdinefadriddidewnTineglet efcnuneind eRpssel t@iksRyifiiel BHRS that whereas

clic_hetero- aronatic systens . having two or nore
10 “]{/)Iloéﬁrés%lr’rs fffeciyeaganstvoistyae 82@Baoabt, ot ltsmt@ilymmaffen‘gve against

e er.ein_at st _ane, of
- the f@'rl]ﬂqglnﬁnstegi%n{a rpgﬁ aly co%e)l}fr F %Jsdi’g“tot ﬁg "'t])\? pa 21 qeﬂdgle” sgfers to
cells bepresb gy 1051y cl-pzi S oby lifie” AL 10 BB BLARIGH 5210 P31
mi15t and/ or heteroaryls. Exanples of polycycl

"heteroaromatic systens include qU|noI|ne

ui i noxa

o s ™ R LSS S0 bEleares e mpounds of he

presefipvindendmpy r i di ne, benzotriazole, and the |ike.

| | he he I b
B o Bipebiors (5 Qi Firvamas of Tresalaivadeppounds of he
presefigbéoan no, NO2, OR CF3, -(CH2), (O (CH2)yR,
éCHZ)XC(O)N(R")(R') -(CH2), (O Q[ CH2) YR,
[0¢4Hp) m)7§smw§ maﬁ?gawgaﬂma@@twﬂ ofefRodnds of the
present%&%%ﬂon'\l( R -C(O-(CH)y-R y .
[OQ@WLI(H%LR% gf('zl%vs ge(c@(%l%c%_c% gr&cggr%{%é ?é{)resentahvlg compounds of the

present@(@qg)lx C(O-NR) - (CH2)y : subst|tut ed and
bstituted

bsltI:Ik Lf}& gqhg\k,%}i{e cp&g %}ruij; u§ USD rePﬁf%ﬁé{H’Fé:PWPunds of the

prese@ubmmm ed and unsubst | t uted al kenyl, substituted

ubst i substituted and
(e it 4 Sapys (e Shabiadl SpSessaeresantitive compounds of the
preseﬁtﬁﬁ\k&ﬁbﬂt ut ed heter ocycl ic ring, wherein the
substituted al kyl, substituted cycloal kyl,
substituted aral kyl, substituted al kenyl, substituted
al kynyl, substituted aryl, and substituted
het erocyclic ring may be substituted with one of nore
hal o, CN, CF3, COR, C(O R16C(O NR2, NR2,
cycl ic-am no, NO2, and OR [0062] The term
"cyclic-am no" as used herein contenplates aromatic
and non- aromatl C cycl [ c r adi cal s haV| ng at | east one

I -~



triazole, pyrazole, pyridine, pyrazine, pyridazine,
pyrimdine and the like. Additionally,-the
Woycd7i/062zasri no rray be opti onal |y substituted w paThabme/045394

CF3, NR2 OR, substituted and
m@a bst Ft&&tﬁéhl étmgﬂ the §hﬁs@ﬁtltsav@areém rergieBtative gerapounds of the
substituted and unsubstituted aral kyl,
presg%gljé‘%ﬁt ‘ed and unsubstituted al kenyl, substituted and

poEIghst Figutetl stadvikyhy bherﬁmtl&tmtwmdﬁafpiesm&ubs torhipdi@ds of the

aryl, and a substituted and unsubstituted heterocyclic
Pfes?rttﬁlﬁgvenﬂﬁ%r ein the substituted al kyl, substituted

&Hgoal Kyl, substituted aral kyl, substituted al kenyl ,

£ 1i t Biewee B3 Ky the shansicaltstrueltiresof ircpresedtasivb somparnds of the

% erogxcllc ring my be substituted with one or nore
Presgi IVEPE™oN, CF3, CO2R, C(O R, C(O NR2, NR2, NC2, and
E@S of 0083 urd e s Rt e ﬁﬁﬂ'ﬁﬁor&’ EffeR 0B BRE W 1R 1 3’? thc%‘i‘

rein contenplates single-Ting aromatic grou
compoandgiagingpheetiylay spaeifi iyl gap pﬁ il azit wspeet @ J teainatll and a control cell.

P i o o
com?&ln)ﬂ 2 o %Flgﬁ% 8 ﬁ(ht?y &%P to‘f‘@% 8{1%{?%%1%(:{ tro%t%st c?{l ‘ﬁﬁ& gtaontrol cell.
[0059% aFputd US ﬁd)\x)s thb efoevth irdiibitea sffectnd 11@&’[1111113 enesyliattys

is aromatic .,. the other rlng can_ be cycl oal kyl s,
ConGEYEHioRs ﬁl@mﬂ@nﬂhwpw the prnaEwy & e dor eehlylas ton@iser oar yl s.

ﬁ(ﬁ%gi ! oﬁ%lul'dé/ 17 %lﬂ)%vsathg leffggt%ﬂ ovot%yotlzi? r@ﬁt c%ﬂgé t1¥1t1?ns dof C2 and

itu one  or ubstituent s
varidus @D dhloduedNr HaAS cdifex &%@ﬂ t‘he ﬁm RS APNCE! d@,res@fﬁlt mutant.
-(CH) X O (CH2) }, R (CHz)XC(O) )(R'),
[QOSHD) x Bxggrt &}IIZ))WSF!he 1S TR Nt R d)a(d;nqll free N()'F%)ISK)ZIRG

autop}%g%zt&%?%@a Ns%yé%r( E’s 1?51 mu%%k&ai%\éﬁgt& 8 th& @F‘Eﬁf:eﬁf C2 and

Vartou(s@jzz)n)é Res SaQonSertardh ¥ 5o
-(CH2) x- (O - N(R) - (CH2) YR, CHZ)XC(O)N(R) (CH)y, R
-O CH2)x C(O-NR-(CH2), R, substituted, and
DEWWFKPN)@F THIUBNY ENJHEN and unsubst i tuted

Lt uted and unsubsti.t ut
i%%é ¢ Ssterdnddlan s Eilo Bt en sy MR e lle isrire
bronﬁfi@hﬁ}ﬁ{oﬁfn@t ed al kynyl, substituted and unsubstituted
aryl, and a substituted and unsubstit uted het er ocyclic
EQO@Q] witbe Girm taﬂefl” sulzsd ihtna'tne@nmmq;wtes sulisgtuted Anddmsubstituted,

stratg%@gg %l ky}éedl %,I:Wfrtaggalgégy élﬁé)(t}l g fL)I g.rgt g gtto?rllsk %rgtlerred alkyl
grougyltﬁ%fdd‘é wieeh1haher Bfoé% i Cgfdp@%@ﬁ%ﬁ 19@011?%’%% lgdtklle Qndl\th‘éﬁlke

nore ha
Addﬂyonblhc teenalkogl, grdgP magibe O@R)na[ll@@ﬁblﬂtltﬂthé vmtér(me or more substltuents

"het er ond’ rt| cularly as a ring heteroatom
seloqtg P TR, N6 O (O @%ﬁé@ﬁz %wypsw gnwa@nm@ﬁy
t e b
BT T oe P GreReal koAl RSB AR AL
unsudstituted Sylsd alkjdlttedhc@ll%.am{ryﬂerre@ Uﬁtﬁédlkjﬂtg@dupsaiﬁ@those with a single ring

unsubstituted aryl and a substituted and unsubstituted .
contpaingrideycdarkor  aipggs amhembtdﬁ cy¢lepropiib sy¢lepanéd. @rckghexyl, and the

like. S@gt%% é)%clilc%a%gyl gfgt]kp%e}nzk( be  5sL etcpetcitf{ tngte ?) ab1c%ch|c sgstems or from Co to

Cy4 tHBYcHe ySiuRSt Atduttﬁﬁt ttH Oy A& Be o 3ub Ehited with
B A o S Sy S e G R ] o thtna@f e

o IR B Sherte ke Py YT 102K KA KR 2B, cyclic-
amh{ngﬁgen ly selected fromH, or substituted and
(Th st ed al kyl, substituted and unsubstituted
cycl oal kyl, substituted and unsubstituted aral kyl,
substituted and unsubstituted aryl and a substituted
and unsubstituted heterocycli’c ring, wherein the
substituted al kyl, substituted cycl oal kyl,
substituted aralkyl substituted aryl and substituted
heterocycllc r|ng my be substltuted mnth one or nore

P ——. ~A ~



O (Cl_6al kyl), -NH2, -NH(CI1.6alkyl) and N(CL.6al kyl) 2;
or R and R' may be taken together with the nitrogen
woaoovezi3t hey are attached forma 5- to 7- neROEUSE006/045394

B o ich may optionally contain uptothreefurther
r|ng whi ¢ y p y tituted b

LB oy e ey e LB, Pl bt ged and nsubstitted,

straight ; z&xdﬂﬁﬁhdhé@ Bhdin bikefle radifha O RORHE DS oups are th t
%CT/ US2006/ 045394 [ 0066] 1n a pref erlﬂ%dgr 5 SE {heps containing
ot ﬁﬁ@gé Atonisn vdditiomallyr e iatkesyli gubirbinkip bs opfiondll§ substituted with

LT31 t ein haV|n the fornmula I
one GER SRe g pdectsd R le, Ch &R (DY R RNR:aNBs, cyclic
I nbered ring or a 7- to 12-nenbered fused
amng (J:\{/C?r?%d(??ﬁg X1l is selected fromN, NRor CGR; X2

i[059¢| edhe terinraikyNyl MsRsed héeiRkontchples §u%§|t1tluteﬂea§1d unsubstituted,
ent optional doubl e bonds; each Rl
Stralﬁﬁ%@gi? hed shadeplkypemdicalsmProferrest dispnyd @nmrstarm@losﬁ cdrfaining
two &) éﬁ( barb &Y Qtl&%gl Wd{i&@&lhg}%ﬁ ?l&@}kl%&%}l thay Fhé L)lﬁy onally substituted with
emsﬁ“gm&f%%gﬁ%@mg%ﬁz%f%ﬁ ) SRRty s ot
aminog %%FHBZH 2) (R13), -N(R 1)S®R11, -0OC(O) N(R12)(R13),

t clic ring
i %‘% Snal %“’a”%‘/?l B v hgieid “&emﬁqgﬁggﬂio%wbérwp fhach bas as a
bubsaﬁilpmmtromamggraﬁp RPhit® Mtl@ gr &fp Iﬁay g@m%%ﬁﬁgedgﬂlﬁ%%éut{sgtuted

ring which contains fromO to 3 heteroat ons
The @alké{hgqqumyﬂg qpﬁgggiérﬂ@sﬂth@edmltmmgﬂwnh ro@monoi’é fibktituents

Kk J | k and a
selec égfcﬂé"?%cy%lr ( ]C\Jakllffﬁg‘w{%gghl ra %a¢53 i ﬁdel’lt ly
ey (U ORI 5@1*’3%%0@55?‘%%9 B,
-N(R%@zﬂeeof%ﬁiéfC(Q)Nng@b SO NER R ngg@g}z%qcathnl iévh t hey

-CH R A k| RO TR S S e ! Mn;gmz)y-lz
O N R SO LR RO AR U o) . A sE i pypiuted

alkylswibstittied ahd onsubkiityked c!;fylblaﬂ@l kibstitabk Ry hnsu@étm{ﬂ%& laralkyl,
CO2R,. (O R, halo, aryl,

substgﬁtad ar\{c}]gqsg};}lggg}l‘@ﬂ |ag<epy]n gubsgtqtfgi andy umsubstitujed @hkmﬂyl suRRtituged and

h
unsu&ﬁgﬁ&% i ll %%déglé nbggﬁ%t% i HN@\J%S%&B?CF B%Fliqcyi(,.]g ng, v%tﬁ?u? e

substitiNEdHpIkgl sBhsatityd dyclodﬂ(ﬁlsu%stﬁh{é}eﬂa}agkyl sfBsfifiated %llée%nlw lsél%f:tmlted

nd Cl_3 al kyl; each R22 is i ndependent ly se
alkynﬁéﬂqsﬂt%% an alph(syruted heterocyclic ring may be substituted with one of

more halo, CN, CF3, CO,R, C(O)R, C(O)NR3, NR;, cyclic-amino, NO,, and OR.

[0061]  The term “heterocyclic group” or "heterocyclic ring" as used herein
contemplates aromatic and non-aromatic cyclic radicals having at least one heteroatom as a
ring member. Preferred heterocyclic groups are those containing 5 or 6 ring atoms which
includes at least one hetero atom, and includes cyclic amines such as morpholino, piperidino,
pyrrolidino, and the like, and cyclic ethers, such as tetrahydrofuran, tetrahydropyran, and the
like. Aromatic heterocyclic groups, also termed “heteroaryl” groups contemplates single-ring
hetero-aromatic groups that may include from one to three heteroatoms, for example, pyrrole,

furan, thiophene, imidazole, oxazole, thiazole, triazole, pyrazole, pyridine, pyrazine,
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R23 is selected fromO, S, NR anq N-OR 21 WO
2007/ 062213 PCT/ US2006/ 045394 R3 is selected from
woehBh622@3, W2 d-, -S02-, and (C=R33) _; eachP&B1IS2006/045394

group is selected fron1H,3ha:o, - NH2, -ggH)(f) -
.- . - . C
g%l(ug% ?g%m?dlg%ma&i—'thaeﬂﬂgﬁ Cf‘la%/@%a %Wa?ﬁé{fﬁgéﬂépgesdq whc hetero-

aronadtiz] syytems GVRg tw&bhBre B in v@hnéix Ry BERE Qt(éy&%{zoﬂ {0 adjoining
R33 is selectedfromo . 4, and

rings Ghe Hpgyare "Hisedd) wherin GNeash bkeybf the ymgmalamelteroaiyk %{%‘IH the other
i's

nngié@@@glq&ﬁgﬁxw%%ﬂsaE%A, ter}g(t@%ia%%)%cggggtrerlogg;ﬁ@ Examples of

polyeasiit IBMoér§m§ﬁé %%Eeﬁgs 15519@ gglﬂgfllll(é/ ﬁogﬁ%‘c‘& 04 ltétfaylygrr%sogumohne

al kenyl , al kynyl
qumhéalemqwnaxo&mc,lbegzumaazbld%anmmu@ pusing, Qhﬁ@éz@?yﬁdlﬁénﬂénzotnazole

and @f’g 3 yﬁi"% k@@%@é@%@ﬂé&&%&% Org{@ghll}{?xl@stlwed with halo,

o e aeked o, S0 W AU TR A R e

(CPh)xC(ONRSE>yR H(0L:) DIORO(R S NRIRGR ao@CHBtC@)N((;;g}Sga_
neousl sel ected from - ( ,

SO 3} VRN ERACTER R, +EHam A (DA R, o

~(CHB - SRR AL R SR (TN BHGH I ori G OISR - (o), -,

-O- (@H@)mcazab MRMCHgy-RN&bsBﬁltécﬁalﬁﬁhﬁﬁlSs%f#utE& Q&W El‘f%'ngued and

| oal kyl, al kenyl', ~al kynyl, aral kyl,
dnsuh%%tﬁ@ éy‘épallgyl subsigtuted and vasihpt usebarbiigl, stiastintédaidgnsubstituted

el e b S el R
‘ subsiﬂh’t@)ﬂ%&ﬂ unﬁib@iltlﬁkéld he@%‘?c}lgﬁ% %Vh?rgg?ﬁe%&g%lteﬁl\hl% stituted

byc‘]ogh@r ,a,uhggtt@tp@ egaﬂ{yl,cs’ubmngted eﬂcehlesulﬁtltUﬂéﬂEﬂEﬁ%@ b é/[lltuted dary] and
, aryl an

| oal kyl ral k
'substﬁu%ggmgﬁgo&&éﬁqn%% ?1%% © SIébqt%.ltf:(? %gth)é)ne ogm@ dlo, CNj GF4, C6MR,

e fisOorl. 22 WO
V(O)gog (P, N ?fj%rzﬂ“gs %5%@1@0067] An i npor t ant

(686710 nErte tema ‘goticepting] astised héra dbﬁteggﬂatbs!"é(r%ﬂ{ah@ Bnd non-

descri.bed.herein is that neither the nor
aromaic W?ls ﬁ%dl?fi s haymecas denstonresnipganase ingmemben Preferred cyclic

amino groups are those containing 5 or 6 ring atoms, which includes at least one nitro gen,
and includes morpholino, piperidino, pyrrolidino, piperazino, imidazole, oxazole, thiazole,
triazole, pyrazole, pyridine, pyrazine, pyridazine, pyrimidine and the like. Additionally, the
cyclic-amino may be optionally substituted with halo, CN, CF3, NR,, NO,, OR, CF;,
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
1ing, wherein the substituted alkyl, substituted cycloalkyl, substituted aralkyl, substituted
alkenyl, substituted alkynyl, substituted aryl, and substituted heterocyclic ring may be
substituted with one or more of halo, CN, CF3, COzR, C(O)R, C(O)NR;, NRy, NO,, and OR.
0063]  The term “aryl” or “aromatic group” as used herein contemplates single-ring

aromatic groups (for example, phenyl, pyridyl, pyrazole, etc.) and polycyclic ring systems
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menbers of any aromatic or non-aromatic ring _
structure. We have di scovered that conpounds havi ng
woOher7RR22amd/ or the R3 positions as nmenbers of Ray/US2006/045394

aromatic or non- aromatic ring structure do not
t heranu n, whereas the

(nap%ftﬂﬁ drl]l)écg r%'f ét? :2 e?%lén 3512?3{ Tlﬁ %t%:%fnaly haye ‘m:?]f QOIS THgS Wthh two
atongﬂ?ahrg ?msl;ﬂeofng? :\Zg @%Jﬁgﬁl]@glglflgsqgl%’ur&g@ agfgh%égm%&emhrh@géagﬁone of the

TngRts A praaticy et theetharmingsican be 0pEsilkyls, gmedaacengm aryl heterocycles
is an aronmm

and/gmfé%gﬂo?gﬁ% 9A841H aﬁlé(f @%%gal gg(ﬁg)é%l!rl X gpt]@palbh%lbstltuted with one or

I;
mord:e F‘%ﬁgfdﬁgﬁise%%tgt@ hﬁoﬁhd&i d(BN XZ(I:F gsl%'ri]lc%gxﬁ (:)a é\ﬁ 2 qu CF;,

(CfbbxéKQD(ﬂlr&);@n‘ﬂ(@dizM@ﬁ\T(ﬁ)(lépﬁe(OrTrIé%m(Oﬁg(CPBD BHINR)R'),
NEJEORE, PG RE MBS Bl 8% ccHoNa-(EhmRng
(CiBY, Rf"w(gﬁ (CHOVR SEIDENI. b Ny R, B dh (ﬁ% ~(CH2)R,

-CHj fcl(@)bl(l&hﬁiﬂiﬁan @{ﬁHzE@(@”MR)@ﬁZF@ swmlruﬁédland aﬁ%ubanuted

eterocyc I C

is selected fromary a
alkyer P‘ﬁ%f““t?q %ﬂ‘ii sebstigged ?Wﬂﬁ?ékﬁh‘mbﬁfcﬂatedmddmwbsmu@ﬁdcamkyl

bubshﬁ‘t’édnegi’ngdﬁgug(sw ﬁkenqr % %%anwﬁg%%@%§%smmed and

unsubgtEn2) afS(l,Oe)rﬁ(ﬁdBEtﬁtuted aﬁ@hﬁé@%ﬁ@@}g@cﬁ%& “wherein the

d
substﬂ%; (I:(ug%tglg(lgg%gl;al( . l)stlgxrt]ed%‘zllth ssb}sltlﬂﬂe(bdkéﬂ}dmuﬂstltuted

alkyrﬁ‘l ?eﬁlbsetﬁ[ ta]ng/lasg]l Sé‘g%{g ‘refl ?18%‘]9‘3'&3’&5({ ﬁgg mag%g |SBI%§|’[1W13C1 with one of

earaad . CB ¥0,RNd(@RheYO di 51585, %td or.
morl [ sopggl a]%tgjm le sogc?4 QS e 20(?7/)6652 jo

1089 JUs2Blrsieon BBgaroafop07adrticulafiying heing heiefatdgdefers to N, O, and ¢

g enbodiments of the invention, RS is a group havi ng t he
> formul'a wherein: X3 is Nor CH QL is selectedfroma

[C)b@‘ﬂjl C aEadB‘R]Q, 1ﬁc'ic(p@nc%hﬂy@eila%}é%%n{ ﬁeﬁb?%d bnd Unsubstituted alkyl,

subs’atq@(i @Nmsubaﬁntdted@yﬂ@ﬁk&d—lsubsﬁ&ﬂ@d Bﬁﬂuﬂsﬁbﬁﬁﬁt@@ Eu%ﬁ( rsﬁmn tuted
R71).2, cyclic-am no,

and u%%%bst tuzeét%iyﬁ%\ali gllglgtgp@étagg upsil{_},)ﬁgﬂp.]tedahq@pcycgg ymg, Whereln the
substaMited EMJyI, a0estRutbe Efdl@ﬁyﬁ,l éu%stlitju%% arﬁﬂyql, substituted aryl and substituted

heterocyclic ring may be substituted with one or more halo, CN, CFs, OH, CO;H, NO,,
Ci-salkyl, -O-(C;.¢alkyl), -NH,, -NH(C1.6alkyl) and -N(Cj_salkyl),. Each R' and R" are
independently selected from H, or substituted and unsubstituted alkyl, substituted and
unsubstituted cycloalkyl, substituted and unsubstituted aralkyl, substituted and unsubst1tuted
aryl and a substituted and unsubstituted heterocyclic ring, wherein the substituted alkyl,
substituted cycloalkyl, substituted aralkyl, substituted aryl and substituted heterocyclic ring
may be substituted with one or more halo, CN, CF;, OH, CO,H, NO,, C;¢alkyl,
-0-(Cysalkyl), -NH,, -NH(C)_¢alkyl) and —N(C.ealkyl),; 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 up to three further heteroatoms, which heteroatoms may be substituted by

Cisalkyl. Each x and each y are independently selected from 0 to 4.
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ki sOto4. [0072] In further preferred enbodi nents of

the invention, R5 is a group having the fornmula X3\ D
WORIW)0R2213herein X3 is N or CH QL is sel ect edPETMISE@6/045394

chem cal bond or a group having the formula -0-,

'[6@'6%2) TNELprefgn%%%Ept g’%—;%eqegt @ggg@pg{)gc-)wfimph@;t@rs of the

P216f% FQ T3é|\ltheN(nE{?[&1}121avﬁ]thé for@liano, N2, OR71, and CF3;
and each R71 is select fromH, alkyl, aryl, aralkyl

and a heterocycli c(Rr) Xh particularly pr eferred
enbodi ments one or @kt e follow ng selections is
made: QL is NH; X3 |s ach R71 i s independentl|y
sel ected fromH, methyl, ana\,@d;ﬁyl and preferably
each R71 is methyl: and/or R70 is sel édted from OH,

whex@Iﬂ-B haI o and CF3 [0073] In a preferred enbodi nent,
is selected to be NR22b- or -NR42_

nng {\ég ﬁgmq V@] Kr mctmlemredqeng p1sa b 12ehembedd fiiefh H’@ nng,

M—elgq g]ﬂ)rg -0-R, or OH [0074]
ISS
rther pre erreé)r Odl ment, the present |nvent| on

X lsgﬁbvued@&m lN}IN)-IHOQii‘@—Rf t he P21OBCR ABL_T3151
the formula la 24 WD 2007/ 062213

the de%%lanutel n havi ng
Hﬁé%?@@ésm@nakd%ble(mm CA X - (R22) . RS R4>
each Rl @b)mdéﬁ'ﬁ:ﬁﬁ@ﬂt seﬁé ngé(arfggh @u%%upo@&v%’s fipg og Hn@]kyl xxclp@kyl alkenyl

or a 7-

noveByLGH GF, NGB, OR“Q(R‘Hz)pKZO TG L HNRHR'),
%ih ?%Og%‘ﬁ}@ﬁe S ! D RIEREHARE ycge)p;%éﬁﬂ om

—N(IRé )gwﬂﬁaﬁtgﬁj@)ﬁ(ligf@f ?,Oz%yz (8__\53/ allg aalrlﬁy aa'ileterocyclic ring,
o EXPEP, CLpry, o RHEIO %uijlaja%ﬁd@g%)aa% form a5 1 -
me@%gﬂ @%?ﬁ%c%%yomamw% &h&tgroatom( O N(R1z R13 :

/z1sot§612N R12 13 )( ) ( )(R), halo, aryl, and a
het rogyclic ring, and additionally or alternatively,

& Biiprendantadeeséad from iy alityboycloaliay), au&nylo Blk§nyl, aralkyl,
rren’%g,legmj Hﬁg@rd'c:g?@%}i‘{m ch contains fromO to

het er oat ons
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
toge‘ther 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 optiqnally 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;
qgisOto 4;
R’ is selected from -CR*,-, -NR%,-, and -(C=R*)-;
each R*! is independently selected from H, halo, -NH;, -N(H)(C1.3 atkyl), -N(Ci.3 alkyl),,
-0-(Cy3 alkyl), OH and C, 3 alkyl;
each R* is independently selected from H and Ci alkyl;
R” is selected from O, S, N-R®, and N-OR’;
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each R11 is independently selected fromH, alkyl,
cycloallyl, al kenyl, alkynyl, aralkyl, aryl, and a
waeb@Erezaisl i ¢ ring; each R12 and R13 are i ndepeqdaistdog/045394

.selected fromH, al , cycl oal kyl ,, al kenyl, al kynyl,
31Sa5rechke;¢lfr0nar§zg3 canHRg%lih&@r-o@Wcl(Ct Ri)vhg; or R12 and R13

bie
SRR ST WD T OIS
opt]l@aﬂtlyly contain a further heter oatom wher e| n the

@ 7- nenbered ri n%[ may_ opt.i OE}aélt be s bstituted
wsl@ﬁ oFeuR & seleeisd T B pliyb sy doalkyy alkgnd, alkyspenali GOR

IkyI al kenyl , al kynyl ,
ar %ﬁdalf&%ﬁh%ﬂ%wr@ﬁ& COZR C(OR halo, aryl,
Ritidis aldmmdefrmnﬁ):,l& N-Ri'ngnd N-OR%0 to 4: gisOtod; each

B R o S ST RO )t

Rsﬁg,temc cli 1 R31 group is selected fromH, halo,
) (B CNRO2 OR CHand C13 alkyl:
R 1$®¢ﬂ¢teléffﬁmgr—6i&6 o1, SNBE-e el ?)fm{fsﬂzk aallk9t;, cycl oal kyI ,

ek B g peired P @' MR o s DR LRy Gt

R33ryil,Sand @l1R e &8 cfik ﬁq{go S, N- R34 and NFNOR R34 is
sel ected fromH, , _cycl oal kyl, al kenyl, 0
@ph%yyoumwén@ted fmng/H a}karl aydn@lkféls el‘ky@yh dlkynyl garaligl, iCO-R’,

SRy Ty, (e S, ane

s se £ om H, al kyl, cycl oaI kyl ,

bk afiyis seladtky frgin, ocs),aﬂzR"Qirﬂ)momﬂr alkyl, aryl, and a

het erocyclic ring,.each,R42 goup. i, sel ecied fromH,

Wlthathwrowsewabyhﬁly% 1%@11%@911 | kSy 7> & Feyis nopd IR "« that both

' = D R4 velv:
?)é & ergﬁ %’rlnglrlnﬁﬁgoﬁbm%ie%’[egcfy RP )nglil(?:] Qt@‘;ﬁ Rr ge/s‘[pgcglsvely, and

that Rﬁand Rh e nat sinsiltaniRialy-seteated R0 r%gnpt - NR32d- and

0 not si mul t aneously sel ect ed
ierﬂe (%%)ﬁnaé‘ﬂgﬁ i%HC—R4 respectively; and that
f@s Mtdd4rorRh Bt caBhnd bam@usl y selected from-SQ2-;

is selected from-Y-R6 and ~Z-R7; Y is selected from
& is lielasted fromontklyl, aycloaliny], Fgeniyh adeing ek ylr o, and g heterocyclic
%jgalkyl al kenyl , al kynyl, aral kyl,- aryl, and a.
efocyclic ring;, Zis a hydrocarbon chain havi ng

Z tsanhyliréardbncohbiacinvaicoidm 1a6d cafbonifihs, ¥ng ubﬁéﬂaulytsebbtimted with
with one or nore of halo, alkyl, cl oaI k aI kg e{l 0
SR (OR’,

aI RYGH ot allegh spcloglky) mlkenyly
?X@)N Cﬁ]n@PG:f«I ?51\]@2%@01{@ sel ect ed from ar yI

er ocyc [ C
R isHoris selected from aryl and a heterocyclic ring;

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

ais1or?2;

bisOor1;

cislor2;

disOorl;

eis 1l or2;and

fisOor 1.
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each R is independently selected fromH, alkyl,
cycl oal kyl, aral kyl, aryl and a heterocyclic ring; a

wOo20@/062212; b is O or 1; <cis 1 or 2; disOorRCT/US2008/045394
| or 2; and fisOorl. [0075] In a further preferred

AU meATt impotenirons@NENS did @Bk favhife sftmhh@éntn%%escnbed
10BGR: ABL: T3151 th t h
el TR 801 Sty o comosian o .
meni((e&'idt) any akcﬁnat(c%%%ﬁ*arcg%c nn%étp&ctu;@h ljiaé(e néslﬁg\gefrgqj that

-, or 7- ere
compgllggig h@yl@g éhe I&thndﬁg the K4 po&x’u&&l a‘s@ﬁ@ﬁba‘rsf ofani, arddn i O6r non-

C-R; the dott
aronfé'hﬁé-glgi%rbnlrztzlgee el nog ﬁ‘ffid e ?y H’é‘&hﬁ the gg:],agthe@g@lppngwli?@eai the
compawdelp efi crrihvantiss e Ia%!i{ sﬁélp%hggﬁlﬂg&?éﬂt QtQH%k %%El?%ﬂﬁo in addltlon to

h alkg ¥c|oalky| al kenyl ara
avi 13N@E e@fhemm@m)l}pﬁ@@) ﬁ(ﬁﬂﬁ)ﬂ@‘ﬁbﬂtors of the T3151 theramutein.

[dO%EE p%%%%%%%&f(tgm ré@ééca& gHzl(sFlegi;omatlc ring.

EQQ@R}].) Sﬁﬂ[ﬁﬂ:fbrred %ﬂa@llﬂieﬁi@ﬂtﬁéﬁﬂventlm%%z 151 ’anot}lfr ypreferred

,A heterocyclic ring, I ona

emb%cﬁ M’ E?%g{ i q}lgpg, ar¢ i IRpagrchaplg mcifeadql arnbommentsgaf alicdif®ention
f Whi
Ring Arl"(l')srr‘ﬁ %fr?% n%ﬁ%é?re% di Ifl]‘%és eIg B l{flgl“dgzr ng @ﬁexgaqﬂ)chments, Ring A

is seleeigd fonutbn stryctares pniv&lédﬂremw H, al kyl, cycloal kyl,

al kenyl , al kynyl, aral kyl, aryl, and a het erocyclic
ring; each R12 a d R13 are |ndependently sel ected from
H, al kyl, cycl aIk al kynyl, aral kyl,

aryl, and a hé e;, clich rl\og/ r R12 and R13 nmay be

t aken togeth with the nj Bgen to whig hey are
attached f 5- to 7- mbered g I ok may
optionally ain a funghe heteroat rein the

5- to 7- rrerrbered ring may optionally substituted
with one to three substituents that are independently

[8&TYct dd prefemedadnilyddiments bbelekybentiah keTigla, @\lﬂqyeﬂ/Yﬂg the formula
aral kyl, CN, CF3, N2, OR, CO2R, C(O)R % aryl

and a heterocycllc rlngf’\ jio to 4; qi sOto4

wherein:

X’ is N or CH;

R® is selected from aryl and a heterocyclic ring;

Q s selected from a chemical bond or a group having the formula -O-, -(CHy);-,
“(CH)C(O)(CHy)-, -(CH)-NR ®)-(CHy),-, ~(CH2)C(0)-NR)-(CHy)-,
~(CH,).C(0)O(CH)-, -(CH2)N(R®)C(0)-(CHy),-, ~(CH,):0C(O)N(R*)-(CH,);-, and
-0-(CH,)~C(O)N(R®)- -(CHy);

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

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

rng;

his 0 to 4;

iis 0 to 4; and
JjisOto4.
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each R22 is independently selected fromH and C1_3
al kyl; each R32 group is selected fromH, alkyl,
woyelroatyl , al kenyl, al kynyl, aral kyl, CO2R, PC{@sRI06/045394
aryl, and a heterocyclic ring; R4 is selected from
-CR41le , -(C=R43)-, -S2-, and -0-; each R41 is
al kynyl ,

ted fromH, _al kyl, cycloalk al kenyl,
%@@ c:((iEb)f , eéPEﬁfW%Yem%@F?ntaﬁﬁﬁ@ ineangipady db REraupigying the
forneagh R43 is selected fromO0O, S, R and NOR 27 WD
2007/ 062213 PCT/U82006/045394 R5 is selected from

-Y-R6 and -Z-R7; Y i ected roma chem cal bond,
0, NR R6 is selecte reycl oal kyl ,
al kenyl , al kynyl, araf and a heterocycllc

ring; Zis a hydrocarbon chaln having from1l to 4
whefeat:bon atons, and optionally substituted with one or
nore of hal o, alkyl, cycloal kyl, al kenyl, alkynyl,

X isNarGH;,  C02R C(O)R C(ONR?2, CN, CF3, N(R2, N=®,

| ected f | and
Q' i3 e Tieg] bkl e DGR demmuly Ger Gt edEL
-C(d)rwm FC(@)CKYLNHQY(@)D%bgd))Nﬂr abgyb c@ﬁg and 2

heterocyclic rin . 1s
each R'Qis sglecte@,fgcmhalo allylj €N NQR”& cyaiit-arfine cmo;, OR7®0amJCF3,

1 f ed e ment,, the present

cach 0 BT FGaBY ] R GFEBLTR topqrgcyclc T ana

kis (FRHOB, _-R—ABL T3151 theranuteln having the formula |
Xz X~1 N (R2). f - (R4)al X4 X~ (1c) wherein
ring Ais a 5-, 6-, or 7- nmenbered ring or a 7- to

r X1 i.s sekected f
H{I)??%rf nbﬁl ﬁﬁh@ @%@{i gﬁﬁgé PJ[S d)q"ft]i; SIHVRRLOR, E B2 Fowp avmg the
formylge dotted Ilnes represent optional doubl e bonds; each

R1 is independently selected fromthe group consisting
of H, alkyl, cycloakaI, al kenyl r® al kynyl , aral kyl,

CN, CF3, N2, OR11, )p CH2) gR11,
-(CH2) ) (O N(R12) (R13 ( [ 0) O CH2) 2R11,
- (CH2) pN(R1) ( CH2) 9C( O) }<WNeR12)(R13)
wherein ,
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)0-, -NH-C(0)-, -OC(O)NH-, and -O-C(O)NH-;

R is selected from halo, alkyl, CN, N(Rﬂ)z, cyclic-amino, NO,, OR71, and CFs; and

each R”! is selected from H, alkyl, aryl, aralky!l and a heterocyclic ring.

In particularly preferred embodiments one or more of the following selections is made: Q' is
—NH-; X’ is N; each R is independently selected from H, methyl, and ethyl, and preferably
each R”! is methyl; and/or R” is selected from OH, OCHyz, halo, and CF;.

[0073]  In a preferred embodiment, if R” or R* is selected to be ~-NR?,- or ~NR*-,
respectively, then R”' is not selected from halo, -NH;, -N(H)(R®), -N(R®),, -O-R’, or OH.
[0074]  In a further preferred embodiment, the present invention provides inhibitors of

the P210BRABLTI 1 oo mutein having the formula I,
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-N(R11) SO2R11, -OC(O N(R12) (R13), -S02N(R12)(R1),
hal o, aryl, and a heterocyclic ring, and additionally
wono@Elkemat i vel y, two RL groups on adj acent rPQ@/USR@EB45394
forma 5- or 6- nenbered fused ring which contains
fromO to 3 heter oatorrs s o6, 28 WD 2007/062213
PCT/ US2006/ 045394 1><|°'s i ndependently sel ected
fromH, alkyl, cycl oaI k k uk%a, al kynyl , aral kyl,
aryl, and a heterocycl iC r| ng- each R12 and R13 are
[ ndependent ly selected from H&glky cycl oal kyl ,
al kenyl, al kynyl, aral kyl, ary anct Z het er ocycl iC
I ring; or R12 and R13 may be taken togéther with the
whefgin''ogen to which they are attached forma 5- to 7-

eRhey.e tjo further
rlnghet ere%a?o?rllw gMér%thlgg%’ége {0 Q?”ﬁé}?ﬁ@géﬁsqdﬁﬂ@’ chgying;
X! ltbii’llqctﬁdaﬂrcbm NeNsRPmrtCERut ed W|th one to three
%?%I ti;éjentlg re independently selected from
1“ie |0rCaBk>eny| al kynyl , aral kyl, CN,
il d@ﬁ@dlﬁ@% 15 | o, aryl and a
e helterlocygi)l C r}t?ﬁﬁ&al%ﬁlgb?&ﬁ gi sOt o4, X3 is N CH

eachdy' igirdependantly meqt@i frodeheadep bbmlﬁmgezfme mla‘yil Qﬂ%ltoﬁﬂ’(yl alkenyl,

SRR o, R D N OB i3, S 2 Tt conmm ™,
GCCI%Z’(U?O@HQ"W Sli‘)@ﬂii)pN(I@P'%Hz g@% @@Z%CR]Z)(RB
E%"ﬁgo 2R( RZQ%(MR )(NERQ&QMGRB) m@QIM, B22 h hBRAcyclic ring,

bttt B e B e e gamon- or -

melmﬂ@nﬁmd g hdiEoh@INNFRNDO tO8 herefiRihiRe ed fused
nlsortg%g whi ch contains fromO to 3 heteroatdns;: R21 is

I"ected fromH, alkyl, cycloalkyl, alkenyl, alkynyl,

arqabk g} r cl R2

are | ndelsg% nt%@ﬂggflec%% %’rﬁﬂﬁ% Ci%ql‘yl ék gaﬁizbﬂ‘yl aralkyl,
al keﬁlwﬂ,,andlal&mtwbcyclianagj(yl aryl, and a heterocyclic

rlngho anﬁgl% betakentgfeth%ar with the

nit ]ée mﬁ?edﬁd?pﬁgaeﬁl’é]ﬁ’éelﬁﬂeﬁm ¥, gygoalkyl, Flkenyl,
me b glk k1! Aty Wai-a hy ly ni a8 _furt

het er ogltg}c])m er e%qn I{Eﬁyeheéé-}%};cﬁgﬂnﬁérrg%r e ler}l{n %lig}gk

opt i ©98atheywih t@mgpgﬂup@dﬂvh thky areeattadhddfo8 a 5- to 7- membered

e T b
NCR, méﬁbere@@aﬂg m4x @tﬁnal'l‘ﬁb@sub@ﬁﬁﬁ'ted V'é‘i'i‘l’i’ oﬁe %%fe’e QNI its that

ring: S is 4, 1nisO

el ckesuprarly selpwigd ﬁomyadksdmmalkw e, Tl CN,
gr I""L@%J (I;Tr(go ’g)ﬁ; 4§§) q(éi galf) nad'xf an(tf e‘i‘le{e?o% glllcl r(in 1 g
pisOto4;
qis 0 to 4;
each R* is independently selected from H and C; ., alkyl;
R’ is selected from -CR*'~ , -NR*-, -80O,-, and «(C=R*)-;
each R*! group is selected from H, halo, -NH,, NH)R, N(R?),, -O-R%, OH and Cis
alkyl;
each R* group is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CO,R°,
C(O)R®, aryl, and a heterocyclic ring;
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29 WD 2007/ 062213 PCT/ US2006/ 04539f4 R3/ hRS R3 V and

each R3 is independently selected fromthe group
woanwiseiiag of H, -N(R)2, al kyl, cycl oal léyl, aCkaIS106/045394

alkynyl, CO2R, C(OR, aralkyl, aryl, and a

gsi(lélﬁ?@@%i@dfmmr(i),r@N—lRé ansteRéct ed fromH, -N(R)2,

I d het erocyclic
% 4lr%, selg % lc“&r*@%?ﬁﬁﬁ’éﬂe%g@%ﬂi@ naéléq%é’b tee@éei’nﬁ’]’ eralley], aryl and a

lic
al ket ¢ Aakkyl , arallcyl, aryl and a heterocyc
ri %ﬂocjggﬁ p preferred embodi ments of the

R* is prjeqted Bem QR RINRT-, F(4:=<R43)ror5@¢| andOare sel ect ed

&Nl(‘% f k@%ﬁ%ﬁ’ﬂ“ ﬂ%ﬁg gy¢ N@Eygggc ALeglkynyl, CO,R’, CO)R’, aralkyl,

-N 82dcyelic ) (RAL) - -N(R22)-C (R31) (R31)-C
( gﬁ%ﬁ) %)?\I}‘(ERI’ZZ) B (R31) (R31) -C (=0 - O
@@19 (SFW??Fted-fG(DRHl)iHi@h@Eléal){yl alkenyl, alkynyl, aralkyl, CO,R®,

e
C(R3 C (R 21)
%%% @%E&%%t%w"h&%&m) (R21) - N( Rﬁr(z)m% (R4) (R4)
0 (=0 -
}RRﬁz)ls@élec&)):d 5634@)%2@4—1% R%Irld"i@@?’)) o R41) (RAT)- -C
with tggzgrc)péy at ijn_ Ry( ;q;@ﬁlg ys 1t wmﬁq }- R4 )both R and R* are
not snﬁ(lﬁ':@ebw éct $ @=R{?’§ ra?nd d&:‘:{?“byn Crl‘%%%gt?\r/erl}?, and that R and R*

chem cal Tgroups
are no 1m2t)memgs:tm§4rb¢tea(rro\aosmp7/ 062213 PCT/ US2006/ 045394

ls%%%é)ﬁoé%g@ % N(R22) C(R31) (R31) - C( R41) (R41) -
15~

¥ B(sBR AR ok 2 @ren@?);al%ﬂlcb 9 - € (R1) (R1) - C (=
Q) o c.(tq%? 2 lkiy&\l (Rgz%%)al-k% _alkenyl)’ alﬁglr'?}fflzgralkyl aryl, and a heterocyclic
ring;
~Zisa hydrocarbon chain having from 1 to 4 carbon atoms, and opticnally substituted with
one or more of halo, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CO,R°, (,(O)RO
C(O)N(Ro)z, CN, CFs, N(R"),, NO,, and OR?,
R’ is H or is selected from aryl and a heterocyclic ring;
each R®is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic
ring;
ais1or2;
bisOQorl;
cis1or2;
disOorl;
eis1or2; and

fisOorl.

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

the P210BRABL B 1 oo mutein having the formula I,
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[0078] In further preferred enbodinent, R6 or R7 is an
WO 2%6%629{ oup, which may be optionally substi taehro06/045394
artlcularly preferred aryl groups include substitute
or unsubstituted phenyl and pyridyl. In additional or
alternative enbodi nents t is preferred that the
substituents R21 qﬁ _Egé\{ e i ndependently sel ected
from groups whi ch have ®8ric bulk and are
preferably selected fromH and CH3, and nore
preferably are H. [0079]R&ﬁp¥kﬁxﬁther preferred
enbodi ment, the present invention pfgvides inhibitors
of the P210BCR ABL- T3151 theranuteln havi ng t he
wherefiornmula Il Z E X .k NH X N" RO R8 (Il) wherein
Ln ed beyétic ;
ing Afaa%gﬁoe?reﬁ e a1 L e O o
Uis MlechdRrodi MGMRR® oXZ-RY sel ected from-N, N-R or C Ri;
the dotted lings reﬁ[esent optional doubl e bonds; each
1S$@Fﬁﬁ§fﬁW@§&§ﬁ§eﬁFFy sel ected fromthe group consisting
enyl, al kynyl, aral kyl,
the doghi ﬁ%?:satje&'\éﬁt 8&&?5&%1@ b@ﬁ&& O ( CH2) ORLL
each RY(EHRIEpEIENI mez;)e(dme)a the g(0CPRYPIOEOf BrafkgRpycloalkyl, alkenyl,

skt torets L QS R I IR RS pRNE ),

(@ﬁbOC(t@U(CHZ)aRﬂ qchejpwglwy(cjﬂzmom (@Hg),,raahﬂﬁ)t(R hal |y

ernative

N e -@ﬁ(@ﬁ%»ﬁ% S PaNaL IRy Bl SR B bgocY R ring,
a d{?ﬁ@&é’ﬁ%‘g‘/n rag} 03 1991&&3@(% #OEFSO%I? %}?O, ntgls% %tgliln%yﬁb?n as5-or6- .

rri@hl@8Y fused kikiy Mlich amadikyfrom (atoy hetanaomshet er ocycl i ¢
ring; 31 WD 2007/062213 PCT/ US2006/ 045394 each R12
71180&?16 R13 are independently selected fromH, alkyl, '
h SO/ selldayiyh B, al Lloal@k |a1keﬂ§ﬂld alyriyl, aralkyl,
gﬂgclﬁ%indﬁ“.hngws& R12 ar% 1%'1'%& be taken
toge:hbxlean&vahbtetdagclmmmg;gen to which they are attached

L g%‘{ San #{3 r ¥R él}nc}?e %Pﬂgtsglﬁ%qge\#é?@?h@égg% at(ﬂg}ﬁl 'm{eﬁyi

merbgr e 11 gy ITeY 1, eRliaGkadrbyyclie risgPatr 't eh&® inbhbetuken
to three subs¥|tuents that are independently sebect

f r omogbthyt witle fheindtaegep to vy areaf}t%W| form a7y 3 ¥- megbered

g?e?%'%@% g?ﬁ%y%%lonalg Qrf%ln gﬂnzherzﬂ'ey oat%ﬂdwﬁerem the 5-to 7-

sel eﬁlteﬁﬂelfeﬂ@mgtdm@ @mmpuy: be sul:etltulmgl with bse ®eheetsubistitnants that

H, al kyl, cycloalk | ke
are 1ndeper¥dently selected %om aﬂ%yl cycloalkyl, alkenyl, alkynyl, aralkyl, CN,

CF3, NO,, OR®, CO,R®, C(O)R®, halo, aryl, and a heterocyclic ring;
pis0to4;
g is 0 to 4;
each R?? is independently selected from H and C, 3 alkyl;
each R3 2 sroup is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl aralkyl, CO,R’,
C(O)RO, aryl, and a heterocyclic ring;
R%is selected from —CR4le—, —(C=R43)-, -SO;-, and —O-;
sach R*! is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, CO,R’, C(O)RO, aralkyl,
aryl, and a heterocyclic ring;

ecach R™ is selected from O, S, N-R’, and N-OR?;
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al kynyl, CO2R, C(OR, aral kyl, aryl, and a

heterocyclic ring; RO is selected from-Y-R6 and
WOZoRNp22Y31 s sel ected froma chem cal . bond, 0, POETRS2(86/045394
is selected from al kyl', cycloal kyl, al kenyl, al kynyl,
R” igpeledtsd fromr-y1-R° amij-ZaRhet erocyclic ring; Zis a

%ﬁ%gﬁe?‘?ﬁgﬁgﬁlﬁc{%ﬂ%@? xaf?&fam%l " ome or more of ha o.
Ré:( ios)@gecte@mnpﬁ’l R?l\éhycl@zllfé&%{ke @%ﬁﬁghgﬂ’&ﬂg%mcychc

i sTH8br is selected from aryl and a heterocyclic ring;

| | df H,  al
B oo g PR O i st gl potionagubstituted with,
[ 0088br mdreofHald, AR, QZ@B?M{S/F %l{%@%’i;}g@ﬁt aralkDE 05, RS SEloyr,

i nvent.i on. pr ovi des | I’a tors o

PZ%@mRa)ZBQNTﬁfaﬂ\IﬂRmrH@dI:manR%;w ng the formula Ila
i€ is B bl sticq b Ol g teseritvclio B0 o 15- manber od-

eacth?semdeper)chﬂ}Z sd’ld:dﬁ@i fron§ ., a3k yg &4 f
C-Rl; X2 is selected r(f) rom N(}il N-y%R)taﬁ@]1 arrﬁﬂﬂllé\%rg[\%rﬁ% C?ﬁ%femcydlc

8nhes represent optional double bonds; 32 WD
ais P80/ 062213 PCT/ US2006/ 045394 each Rl is

i ndependently sel ected fromthe group consisting of H,
bis Gypiclyl | cycl oal kyl, al kenyl, al kynyl, aral kyl, CN, CF3,

cis 1N, R - (OH2) pO( O) (OH2) gRIL,
)) AAO N(R12) (R13), - (CH2) pC( O Q[ CH2) 9R11,
- dis 0 QH2) pN(R11) C(O R |, -(CH2) pN(R12) (R13),
(2@ ) SO2R11, -OC(O)N(R12)(R13), _S02N(R12)(R13),
eis 1|~Pa angry|, and a heterocyclic ring, and additionally
flsoghalter natlvely, two R1 groups on adjacent ring atons
orma 5- or 6-nenbered fused ring which contains
[m)mm 0 Iha: frthet2sRALO BEbodinicht, Qhé eéem ﬁf%{& %oh%es inhibitors of -

pepdent Ly selected fromH, alkyl, cyc
the Pléf enyl , al Wraputein hayirg the fornyla L. and a het er ocycl ic

ring,: each R12 and are independently selected from
H, al kyl, cyclo &ky@ﬁ%enyl al kynyl, aral kyl,
aryl , and a heteroc ring; aor R12 and R13 may be
t aken together wth f<he ﬁ'ﬁtr en tQ which they are
attached forin a 5- t Ri = % ng whi ch may
optional ly contain a further heteroatoni)wherein the
wheretqa tO 7- menbered ring may optionally be substituted
wth one to three substituents that
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;
X? is selected from N, N-R° or C-R! ;

5

the dotted lines represent optional double bonds;

each R'is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO, OR", -(CH,),C(O)(CHy),R", ~(CH,),C(ONR'H)(R?),
-(CH,),C(0)O(CHy)R", -(CH,),N(R')(CH,),C(O)R", ~(CH2),NR'H(RD),
-NR'"SO,R', -OCONR'H(RD), -SO;NR')(R"), halo, aryl, and a heterocyclic ting,
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,
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are independently selected from al kyl, cycl oal kyl,

al kenyl, al kynyl, aral kyl, CN, CF3,.N®2, OR CO2R
wWe@7Re2hal o, aryl, and a heterocyclic ring; pPETRSLE/045394

gisOtod;, R8 is sel ected fromthe group consisting of

i s e8¢t Betiedhdeparrently adlbcyéd fromal Q‘m}}w&}"d@h@ Mikenyl, alkynyl, aralkyl

al kyn aral kyl, aryl;
heter%{)rgycacgglﬁefe%“y)Cﬁ%§H$=s NN, CH or C— R50 each R50 i's

@ Hent IR/ el
Ialnk sclﬂenc??lﬂ(gl EI% 1ﬁ&ép%ﬂ%{r}1§/l?'§el%&@ﬂ glroﬂ}uﬁ gl?glf ozﬁ%ql, alkenyl,

leylmy%/ al(}d}@)ira(t(e@r@@d% Sﬁg,l orR" and R13 may be taken

%%&%%@%r% en t? @&@l}%p%)oa(t%}%;a 012131};2 ?1%5 to 7- membered

- N( R&iﬁgf‘:@iﬁﬁln dy op@@ﬁ@ dRea) b Rerfer het%p SK ,g\éﬁérel %%?15 to 7-

hal o, g a heterocycllc ring,
or alpgp gpqi V@gynaytmomsty lgp'&mbpistumd Vﬂd‘l ﬁﬁﬂﬁtthlfeb @ﬂostltuents that

ato d fus rin

conrg%r%s d?k%lr%% Bﬂ)?sel?ft‘?rf%gb yé’n%"’ 1,,3%19%1 éH‘tY@Ml fadwl, CN,
H, alazw, NOzyOR8ab®R, ce@}Ré’nyau@ AUV het@fRbEY rin T Y1

and a terocyclic ring; R52 ‘and’ R53 are

ntly selected fromH, alkyl, cycloalkyl,
aI }gesn(yl[oél al kynyl, aral kyl, aryl, and a heter ocyclic
rin R52 and R53 may be taken together with the
X iy Hg)eﬁ?-Ro whi ch they are attached forma 5- to 7-
nbered I optionally contain a further

each - e1r11gg]ee&rc}] n@% q.ﬁi gﬁé the group gonsisking @f elkyh icogloatityl, alkenyl,
P e g o G )
@@@gﬁ 4(CHz:-)M&€ e)G(@)Rfl"n eﬂ:HMLN(Réioqk%)al(jo 2HSO,R%, -
2 n
@@é"ﬁﬁi A I FONCEY, pebeistyet nbe a@eﬁem?gchqf ring 2 peditionally

oﬂaltematﬁ@}ofﬂwo RF Rrdups Onb@jadont 8RE JRASNR .
ps ndently ‘2 eL%t o ?jr Cont & ’ga %’0 S Oo§|6kmfmberedmsed

UL BRSH contris fremd ta hstapdienms] i ¢ r| ng [0081] In a
f ysgA | [ ntion
vt G A R BB ASTR o s RRA R s T i o o
t her hetatoei/elichang; ng the formula Ilb R14 (RGO)h COH O
Rggz IREQI%sptji @%ﬁln R14 is selected fromH and F;
4Byt dfepsisiantineeleptesison Fhaillsli Cr}/glcxaikyll,sdkenyl alkynyl,
sel e%ﬁg’l’fa& ﬁm‘ﬂa a ﬁétgﬁék}dﬁ}fﬁ&? %Ir Ikzy lmd ﬁhk & n}ybe’ 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,, ORO,
CO.R’, C(O)R®, halo, aryl, and a heterocyclic ring;
#is O to 4;
s 1s 0 to 4,
mis 0to 4;
R*is selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, CO,R?, C(O)R’, aryl, and a
heterocyclic ring;
aisOorl;

X* is selected from
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al kynyl, CO2R, C(OR, aral kyl, aryl, and a

heterocyclic ring; X3 is N, CH or CR60; each RGO is
wondgperant | y sel ected fromthe group consi st Pag/Us006/045394

al kyl, cycloal kyl, al kenyl, al kynyl., aral kyl, CN,

CFS\UNOZ\QZQ hal\ec;/aryl and a heterocyclic ring; R61

i s sekect el from and a het er ocyclic ring; Qis

sel ected fromied chemacal bond or a group having the

each’ I{ m&m{i t% %%ﬂg ﬂ‘om th? %k%@%@ %I_h)alkyl cycloalkyl,

aﬂéﬂﬁ )111@(1@) )Q(Q)RO (mﬁllﬂ(y%ﬁd ChelerdoPER fing,

R* I@e(lmzi)fio yﬁ% lvm@alkygzééaﬂﬂé Ty @k aketerpgilig ring, and
each@é iy nde ?t f cﬁ’etﬂ% CaYl&}l' @cfo‘alkg'l a%ﬁfl %y&éﬁxd a heterocyclic

epen ent ecte H “al kyl’,” cyc
1ﬂmﬁlkyl aryl and a heterocycllc ring; hisGo4; i is
. Oto 4; and jisOto4. [0082] In preferred enbodi nents
of conpounds of the formula I'lb, R60 is selected from
hal o I n ot her preferredzenpodl nts,

R8
[Q07db| e@c @afemeé ﬁﬂﬁogmer@mft E s enies s 867 GR ot formula I are
Gl _pref d enbod f

seled o e ool PR PR T fur fher o

pr eferred enbodi ment s, IQRZ%)-NeCGR:“f)ed to be
-(CH2) 1- N(R62) - (CH2)) @rtlcukarly in preferred
enbodi nents, Qis -N( go n a further

preferred enbodi rren SE 1-@4\7 ntion provides
oo of e z‘f@g‘%ﬁ% bt
\%her:mormjn WA A 5@ msnb:red rin
er a7- to 12- rren‘ger )ugéﬁl)ggﬂ%/gf (3) ring; Xl is )
sel ected fromN N R oiNGNR(R*H&RH s sel ected from N,

N-R or C-Rl; the dotted I| pes rﬁéjesent opti onal
doubl e bonds; each R1 R’ ﬁﬁ@ﬁ@ ehtly selected from

the group consisting %fé%ﬂ) (%821)5 (,g ﬁd oal kyl , al kenyl ,

al kynyl, aral kyl,
-(CH2)) O(O) (CHR) , m¢3(sz£Em3}m@4l YRRL2) (R13),

CH2 O O( CH2 PN( R O R1l ;
§CH2§ pﬁ§ R)lzq)(mgg ggzéc%fuﬁ O N(R12) (R13),

-SO2N( R12) (R13), h@klgm g} 3 @mr ocyclic ring,

and additionally o R1 groups on

adj acent ring at@(RZLf)(tﬂz?DF@(lél)(ﬁ) 6@RABENed fused
ring which contains &RQ;‘S\(IQH) %(ﬁgzy%t( e(soat ons;
—C(R21)(R21)-N(R32)—C(R41)(R41)—
-NR?)-C(=0)-CR*")HR")-
“NR*)-C(=0)-NR*"-
NR*)-C(=0)-0-
-CRM)R*)-C(=0)-CR™MHR™)-
-CR*R)-C(=0)-NR™)-
NR®)-C(=NR*)-NR*?)-
-C(=0)-N(R*)-NR™).
Particularly preferred chemical groups for R%, R? and R* include:
N(R*)-N=CR*™"-
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ni sOt 06, each R11 is independently selected fromH,
al kyl, cycl oal kyl, al kenyl, al kynyl, aral kyl, aryl,
wanaadectas er ocyclic ring; each RL2 and R13 ar ePCT/US2006/045394
i ndependently selected fromH, alkyl, cycloalkyl,
al kenyl, al kynyl, ard%@&hJﬁg@%h::@nd a heterocycllc
ring; or R12 and g@ ]%‘ther wWth the
nitrogen to which - B-é@%édﬂ@é)f Jna 5- to 7-
menbered ring mhichN- 3 a ntain a further
het er oat om wherein t@%eﬁicﬂg gng red ring may
optional |y be subsCRIN@A)WEED) @R H® hr ee
substituents that 24\N0H dentl sel ected from
al kyl , cycl oal kyl a‘?@%r?@g PECROMYE hr al kyl . N
CF3, N2, OR CO2R - Chﬁ—k@ﬁt yi and a
heterocyclic ring; pis §' )}ﬂ?' to4; 35 WO

2007/ 062213 PCT/ uszoo@(e%mkﬂ)ﬂ%&m“%) sel ected fromH
and nethyl; X3 is Nor CH R61 is selected from aryl

&HH 8h hét Brbeymefecredientioddrs, KRy raCtiesh ﬁlryog% Caﬁfah%iy be
tm> %H§q¥ haV|ng the formula -0-,
op DALy sy &?Lttjqc{ %L_%gt)u‘f arly prefemed agylRepps ngl-]gqqmbstltuted or unsubstituted

pheny( @%ﬁ&%ﬁ%f&ﬁ%@eﬁaﬁvi é&"%@%%‘ %C?ezr(sétmt the

subsfatmdnts IareGﬁ@ﬂ‘dﬁHﬁRDy defSolEtirfrom BRApt Shisl Iﬁt‘% %ﬁxa]&{stenc bulk

and a heterocyclic ring;

k
and alr‘é Pﬁﬁ%‘fﬂ@ﬁ@%ﬁ?@ ﬁogbﬁé’@d &z ﬁminnlere Izrbfe;dbly apdi. oal kyl ,

gﬁ)%ﬁyl In J | Sg{eﬁgg %1[118)8%5%( h, ﬁﬁ%]? n Igllaﬁgq quélvgig!s 1rih1b1tors of

thePénﬁgﬁﬁWéﬁFIﬂkh@nﬁ@ﬁ%@ﬂh.&H&ﬁﬁ&hﬁﬁlpfOVldeS i nhibitors
of the P210BCR- ABL- T31§1 theramutein having the

formula. 11d R8 X2X3A >(zR'O)k Q wherein: ring A

isab5-, 6-, or 7- Riremiper dd ring or a 7- to

12- menber ed fused blcycTﬁc 'Hng ‘X1 is sel ected from

N, NRor CGRL; X is selecthgd#romN, NRor CRL

the dotted |lines represent 2\T|onal doubl e bonds; each

Rl is independently selected ®fom ﬁge group consi sting

of H, alkyl, cycloalkyl, alkenyl, | kynyl, aral kyl,
wher@N, CF3, N2, ORL1, (CH2)pC(O)(CH2)9R11

nng A C'_g) %%0)7 N1g1 %%r(eﬁjfmg ora 7 to 12-membered fused bicyclic ring;
X! is selected from N, N-R® or C—Rl,
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, CF;, NO,, OR"", -(CH,),C(0)(CH,),R ", ~(CH,),C(O)NR*)(R),
~(CH2),C(0)O(CH)R ", -(CH2),N(R')(CH,),C(O)R"", (CHz),NR )R ™),
-NR'HSO,R", -OC(O)NR'H)(R'3), -SONR'*)(R"), halo, aryl, and a heterocyclic ring,
and additionally or alternatively, two R groups on adjacent ring atoms form a 5- or 6-
membered fused ring which contains from 0 to 3 heteroatoms;

nis 0to 6,

each R is independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,

aryl, and a heterocyclic ring;
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-(CH2) pq( O Q(CH2) gR11, - (CH2) pN(R11) (O R11,
-(CH2) pN(R12) (R1), -N(R1)SO02R11, OC(O N(R12)(R13),
WOS@[QIN@RH)(RlS) hal o, aryl, and a heterocycl PCTMSZ@6/045394
and additiongkly or alternatlvel , two R1 roug)f{l
alkenyl,

ad Jea%léRt afndng altedn%epﬁ@dqwla selectgd ﬁ@nnﬁnaiéyleqycﬂwd

0055, RN e AP e e

| ndepgygeei With sied €ab e th rvﬂﬁ&li‘l;he? beydttackafclonalalsy ko 7- membered
al kenyl, al kynyl, aral kyl %dy and a heterocyclic
ri ng; TBGRIGRIDAReRIORa Y smi,am Heerdwirogiomprhereithe foin 7-

:r ylal ﬁ%{rgr elc&i%‘len% %)/ (%)pc oﬁhllf}fgé/ Lubstlﬁllte@{xg%ﬂ oﬁitbﬁlsub%ituents that

t akenarehm@blhrmntlwsélhctbdl €omi ztlk}dgqmddl)ky/l[fulkéhyl hlﬂg:yngr aralkyl, CN,
attachequt o]g@ﬁ (£Q @ ngered ring which may
opt i onal t(aRn ZBUT(P Rl apdt i 2 W@P@(Wctr%a

1g)o%oélman‘oer ed ring may optionally be substituted
h one to three substituents that are independently
selqetst)etd4f rom al kyl, cycl oal kyl, al kenyl, al kynyl,

R SR o b o o s T (R DB e e,
&gyl (DQQKPE‘ @@mq Xraﬁ@yﬂ eeyieshd 4 RRFey@c 2, cycl oal kyl,

ar al kyI é—& 7et erocyclic ring; is select ed
R’ ig pedentd fiorm andXZ -Rs Nor CH Ql is selected froma

the f la -0-,
etk BB Sy BRI Y08 e (o @
Rm(s@)ebﬂdd ﬁo&ﬂﬁlkyl@cﬁ(l@)ll&ll‘hlke@ﬁg@lkﬁ_&@ alréikﬁilebﬁp tagd afheR¥ocyclic
hal o, al kyl, CN, N(R71)2, 'cyclic-am no, NO2. OR71, and

CFﬁmg» each R71 i s selected from H, al kyl, aryl,

?ﬁsa:i K c{roﬁgoﬂ%lﬁﬁ# %Vﬂ@’dﬁ)ﬂlcl 4%b0?1r%?%1jﬁ§ Saglh %étl?na[llg %ﬁ@gtltuted with

ur er pre nmbodi nment
| n‘maabr morgoithald ekkyl, riytlohlket, alkefiyl, tilﬂtginyl aralkyl CO:R?, C(O)R,

L- e te| h@wngthefornulalle

%959@@ % ﬁﬁ%d‘aiki%mm R3 QL "N(R71)2  wherei n:
Iﬂ E‘H&is%el@ct@d frofit aryPind/a héf&ﬁpfd’lﬁ%nr Lpggor a 7- to

12- nmenbered fused bicyclic ring f I's selected from

each\R’ iniRlependently selxcted Qomeﬁl,eaikjddcyca@ﬂt}m arflkiR, eryl @dRa heterocyclic
the dotted |ines represent optional double bonds; each
is i ndependent ly selected fromthe group consi sting

%08'6'] alhlfxlﬁirtlfei\{ pre grlrelﬁiyemboaclflment the present invention provides inhibitors of

the P210BRABLB i eramutein having the formula II,

R? )n—{
XT)\ NH
(R%),
Xs/

RB

(L)

wherein ‘

ring A is a 5-, 6-, or 7- membered ring or a 7- to 12-membered fused bicyclic ring;
X! is selected from N, N-R° or C—Rl;

X? is selected from N, N-R° or C-RY

the dotted lines represent optional double bonds;
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al kynyl , aral kyl, CN, CF3, NO2, OR11,
-(CH2) pC( O (CH2) gR11, -(CH2))C(O N(R22) (R13), 37 WO
waQe/ea213 PCT/ US2006/ 045394 - ( CH2) pC( O) O( CP2TAR1MDE/045394
IsCHz PN(RI")C(O R I, -(CH2)pN(R12)(R13), -N(R 1) SO2R1
each B@Bl@@m‘(@ﬂ&)sel@d@d ,fr onSh2 b2 phiEdg ofal Qkylaé%lloallan dalkenyl

B ARRYE 0T CaodiRs R e Hoh Ol GlenR s HRBLACEINR ) ®R),

tchp@«:‘v)o&HzﬁqRﬁbﬂt@{ LINRISCROR NS E: SR AR s o™,
%Q@Hﬁ@ g)(RI {; 15@2@1@\ é){RF n,0rald, aryij 40 a hetyrob pickitlg, ?nd additionally

I | k aryl, and a heterocyc
‘ﬂlaﬁg‘%’é‘ﬂ lﬁﬁ?lﬁt&ar 3 %{a%?etl eﬁeérf@maéepregpembrer@rﬁlsed
hilsi kontayng | BYd 3 halekoRmn al kynyl , aral kyl,
rlhhg\a 1 gngnamhéi?aer ocyclic ri ngs or R12 and R13 may be

’”S't’gk@h together vvlth the nitrogen to which they are

- nber e ri ng whj
opt et 1 RESRRA e Fe v O ol iyt elignyl, araly,
5- t01r37l aﬁﬁeanhetél@dycﬂidiﬂlg‘ray optionally be substituted
with three substituents that are independently

sefa&by alt‘f Bmaig Egdlepe@y@mb%ﬂlmd fratn ke rajityl, @Ickytl‘k;yll,,alkenyl

O
. ey GRalof s M heeoc S g R B O e

Ris tmgtdtque\nﬂﬁhe hitrozeh Gﬁvﬁt&hﬁlﬁ@@r&ﬂaﬁ&"ﬂh@& ornfy §! @3 K¥dmpered
ar al k. ar% and .a heterocyclic ring; R8 is selected

from y optionally coairy & fuxthgr hetefoatgm, ivéheseh dwtiedo 7-
f I t o)
f (Y)EJ mm’;bnﬁgé?é'ﬂ ﬁ%m‘ﬂ_? BEU‘%?J)H? b SM&%@ 8@1 HEIEE %(ra su a’atuents that

- oC( @»qqpﬂepeaﬂ@tl}@e@@@ﬂmm alisgl; oy B8kl chel\igCM%%}fl rﬁﬂﬂ((}jfl CN,
,an
Cra; TR QR bR CliRe ey i ot heerostlig i

[Qﬁﬁl)]tolm a further preferred enbodi ment,. the present
|nvent|on provi des inhibitors of the
PAIGIERAABL- T3151 therarrutel n having the formula IIf

R i s ) o B RO B s,
alkynyl, CO,R, C(OR, aralkyl, aryl, and a heterocychc ring;’

X is N, CH or C-R%;

,each R¥ s independently selected from the group consisting of alkyl, cycloalkyl, alkenyl,
alicynyl, aralkyl, CN, CFs, NO,, OR™, -(CH,),C(O)(CHz),R*", -(CHy),C(O)NRD(R),
-(CH,),C(0)O(CH2)R™, -(CH),NR™C(O)R™, -(CHy), NRA)(RS), NRHSO,R™,
-OC(OINR*)(R), -SONR2)(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, wherein the 5- to 7- membered ring may

optionally be substituted with one to three substituents that are independently
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R8 is selected fromH and CH3; each R70 is sel ected
fromhal o, alkyl, CN, N(R71)2, cyclic-am no, NC2,

wWOoRIWw/ 06268 CF3a each R71 is selected fromH, aCkgIS2006/045394
aryl, aralkyl and a heterocyclic ring; and k is O .
to, 4. sQ@pt @wﬂmmmll@cml@szbemmaglkyl [@98EFs, NO,, OR”,

Exenp t Ila, Ilb, Ilc,
I'la, F%ﬂdr % é?sa“gﬁ‘éle (in%(\)I\FH%’ structures: Br
F FisOtedfF ~ NNNN\ I NDJ~ Nr"NNN N HNNO-"J
0"JH(}|Q]HBrBr FFANeFel -1] NXNN'N~ Cl

/~NiEROFHE | FNNN NCO HOHO0") HOHQJ HOH Br Br
= Nl JNNHN-C NNNN\ 1 O JOOHO-'JH
"“Soﬁ‘ganr FI \INe~FN-~\ ~. NN Q N-r,J~N, N\~

eaclR” isNhderibhdently GHletbte@iftonBE, Alk¢l, L\ydlbaflkﬁrl dralk yll a%l"dn&'a'h%lterocychc
NNN4cl HOHHOHH Br Br 4-- Br Br N~

SN C NNI NH N

[0081]  In a further preferred embodiment, the present invention provides inhibitors of

the P210BRABL T g o amutein having the formula II

R14

S o

| | "d-o—R®

(1)
wherein:

. R™ is selected from H and F; A

RS 1s selected from the group consisting of is seleéted from H, alkyl, cycloalkyl, alkenyl,
alkynyl, COZRO, C(O)R?, aralkyl, aryl, and a heterocyclic ring;

X? is N, CH or C-R%; ‘ | .

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

R® is selected from aryl and a heterocyclic ring;

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

~(CH2),C(0)(CHa);-, -(CH2)i-NR**)-(CHa);-, -(CH,),C(0)-NR*)~(CHy)-,

-(CH2),C(O)O(CHa);-, ~(CH2)N(R®*)C(0)-(CHy);-, -(CH,);,0C(O)N(R)-(CH,),-, and —

O~(CH),-C(O)N(R*)-(CH,),-;

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;

hisQte 4,

iis 0 to 4; and

Jjis 0to 4.

[0082]  In preferred embodiments of compounds of the formula IT,, R® is selected
from halo, CF3, and OH. In other preferred embodiments, R® is selected from H and CHs.
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OHOH OHBr OHOHd Il NJIJNell Ne N N N N\ I N,
Nn NN C NN NNN HOHHOHHA40 W 2007/062213
wOCH7We2006/ 045394 F N F ~~ F NI N H N~ ~ . NPCOWUSEZH8/045394
~) NHNNHOC Of/ CH3j HO Br C Br Br FNF ~N /

083IN Nh@refetrmmbdil‘nehts oF cdn|n ds Q’th@f@fﬁllgﬂf, D\ i’s N In further

CH
prefg—rr% elﬁyﬁilmﬁﬂsm 18 Sq]-FOIt@q\iolheOﬁCH@z ](j(R o) @I(I])j , a;ndmamqularly in

NNH~I H OF INr~-OO N
prefm{:;cll ér/rlbbdﬁn%ﬂs NjQT%%} N- - NINOQI NV FE

11 ~, ~, NFh NI N%

T

[0084]  In a further preferred embodiment, the present invention provides inhibitors of

the P210BRABLT3S i o amutein having the formula II,
RB

H
2.
1 S NN N ;
(R )n A :1 3 61
X XX R
N

1ing 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-RL

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, CF;, NO,, OR", -(CH;),C(O)(CH2),R", -(CH,),C(OIN(R'2)(R'3), -
~(CH2),C(0)O(CH,),R", -(CH,),NRMC(OR, -(CH2),NR®)R"), -NRMSD,R,
—OC(O)N(RIZ)(RB), -SOZN(RH)(RB), balo, aryl, and a heterocyelic 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, aikyl, 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’, COR’, C(O)R, halo, aryl, and a heterocyclic ting;
pis0to4;
qis 0to 4;
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NNNHINNNHNA of Noj NON II~O1I \'\ O/ COH
H I(/ /7 adB G F:CN JIJNI NNNHoj FNAO
wOR0@0e2MB0 OH N' N'NFI OH ~NN 11°'N H 0 Q Nedt/us@uba/045394
N\ 41 WO 2007/062213 PCT/ US2006/ 045394 cl 0 Cd O

lelcctect\frﬁn&mmrﬁthyw NNHOH~ Il oM I / OV NNNH
3 J NHFE\ N\NOFFr~' NNOW H N~ O
X%ﬁf‘ﬂr O’I/HOO]O—H/O HE H..,, NNH-~NI

R IR RS | O 0 o IF ST

Q 1sepleghed froga-f clgimigal- b\'jn&loNa lroup having the formula -O-, -(CH,),,

“(CH)C(O)(CHy)r-, -(CH2)-N(R*)-(CHz)y-, -(CH,),C(0)-NR)-(CH)y-,

~(CH2)C(O)O(CH, ), ~(CH2)NR*)C(0)-(CHy);-, -(CH,),0C(O)NR)-(CHy);-, and

-O-(CHy),-C(O)N(R®})~(CH,);-;

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;

his0to4;

i1s 0 to 4; and

jis 0 to 4.

[0085]  In afurther preferred embodiment, the present invention provides inhibitors of '

the P210PRABLTIS ) oo mutein having the formula Il

(R1)y— & H\O\ Q(Rm)k

1ing 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, CF3, NO,, OR"", -(CHy),C(O)(CH,),R"", -(CH,),C(O)NR )R "),
-(CH2),C(0)O(CH),R ", -(CH),NR " )C(O)R", -(CHL),N(R (R ), -NRMHSORMY,
-OC(O)NR'*R®), -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;

nis 0to 6,

36



FI1J~ N NF~H-F /

-N~-HOFtr HO- ~F \ G FF
Cl Ol o NN NNr F\

N~H\ Br Br N HO CD HO - 0-)
wQehkoddoe213F FFFFF /NN C F- NNF N dPCHUSR00BI045394
N NH HONHOof CI CH3 O> C CH3 FN _BrOCIII

FNCRFINRN isfirdependenily selédiodom MY kst cy6loaiyi, dend, Qilcyh, arallcyl,

OH r.cH /[ 42 WD 2007/ 062213 PCT/ US2006/ 045394
Br %g@gaﬁeggf%yﬂlwngw "INOC | NI Ol H

}\IerslhdﬂlllI{\I@:?nEI/Rl\lrElreE};déaandgﬁﬁiﬁ%&tg&hlﬁﬁ@ I&Faléﬁ; ﬁclé\?uc'\'yl, atedyl,
— 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;
each R’ is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic
ring;
R® s selected from H and CHj;
- X’isNor CH;
Q' is selected from a chemical bond or a group having the formula -O-, -CH,-, -NH-,
~C(O)-NH-, -C(0)O-, -NH-C(0)-, -OC(0O)NH-, and -O-C(O)NH-;
each R’ is selected from halo, alkyl, CN, N(R71)2, cyclic-amino, NO,, OR”, and CFs,
each R"! is selected from H, alkyl, aryl, aralkyl and a heterocyclic ring; and

kis O to 4.

[0086]  In a further preferred embodiment, the present invention provides inhibitors of

the P210BRABL TS i oo mutein having the formula I,

RS
H o
XZ ’\k R
P
WSt eN o
_ XN NR'),

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 comsisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO,, OR", -(CH,),C(O)(CH2),R"", -(CH,),C(O)NR'H)(R™),
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CDI \ HOCH3 CH C F, | _NBr FFI Br r'/ 1INl N
NHIT O JCNNNH/ I N~ OJ N C NN ,rNOQ N \
We@bmmdzzﬁ:k OH OF N\/NBr alJ, FI /NHC O NRCT/UN2D6/045394
| I\/ OBr ~N NH O N, Br Cl I H NH NH Fi ~N

ONH O
ECPE)pG(WmHzQRl\E —((BHZIS;@N((R“)C(O)E G( HONG) aa”}%r N(IE”)so R,

Ot AN g ﬁ@@”&‘ﬂ b kit ) 8 4 petoReyclic g, and pdaitonally

ot éﬂerr)atl%l N R' bro Qée'nt fih étoﬁ:ls fgfh B sEhr 62 ei]_ﬁ@r fused
2007/ 0622 3 PCT/ US2 06/ O 5394 2 F\ (EJLI ﬁﬁ% - ?\(Ii
fpg 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,
CF3, NO,, OR®, CO,R’, C(O)R, halo, aryl, and a heterocyclic ring;
pis0to4;
q1s 0 to 4, ,
each R’ is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic
ring; . ‘ - W ' |
R¥ is selected from H and CHj;.
X? is N or CH;
Q1 is selected from a chemical bond or a group having the formuia -O-, -CH;-, -NH-,
-C(0)-NH-, -C(0)0-, -NH-C(0)-, -OC(O)NH-, and -O-C(O)NH-;
gach R is selected from halo, alkyl, CN, N(R""),, cycliczamino, NO,, OR”, and CF;; and
each R"' is selected from H and alkyl.

[0087]  In a further preferred embodiment, the present invention provides inhibitors of

the P210BCRABLTL ) eramutein having the formula II;
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wol2007/0628100 -N N F~-N~ HN F-( N HN/ | ~N - PCOUS200N045394

FFFOCH /- -NN_ N N N_ H FNNHN/
I/NO- N

- F

whete;ln- N~ HA f-N -- H
OH3C\ NHN/ >-NCD~ OCH3

R} S%WEQ%’“PHM@ B OH BN

R® is selected from H and CHs;

each R is selected from halo, alkyl, CN, N(Rﬂ)z, cyclic-amino, NO,, OR”!, and CF 3,

each R”' is selected from H, alkyl, aryl, aralkyl and a heterocyclic ring; and

kis O to 4.
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[0089]

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

the P210PRABL IS g oo mutein having the formula III

86



OH-0--QOHO™H NHNHF ~~ N F~>-NNNNN N N
CHOHNHN F-\ NF~\--NHNN N\N N ~-NN O
w@2a7021Q) H OH OH N F\\ N H\ F-(~/ ,~ NH NQFUS2006/045394
r N l) - OH/ \ HOHOH i NH; NN F

\

U- _
M -NNNN HZN N O QOHOH r-NHF -\ -N
H -NNF/ NN N\N--/4-R N \ HZNOH/ \ \ 0 H\
\ F\)' XZ’)

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)(CHz),R", -(CH),C(OINRH)(R"),
-(CH,),C(0)O(CH),R", -(CH,),NR')C(O)R", -(CH),NRH)(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;

nis0 to 6,

each R'! is independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
gryl, 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;

pisOto4;

qis 0 to 4;

R is selected from -Y'-R'%;

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

R'® is selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
CFs3, aryl, and a heterocyclic ring; and
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[0090]  In a further preferred embodiment, the present invention provides inhibitors of

the P210BCRABLTIS ) oo utein having the formula III,

A X
(R1)n_<_\J\
X2 NNH X

(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—Rl;
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, CF;, NO,, OR', -(CH2),C(O)(CH,),R", -(CHy),C(ONRD)(R™),
“(CH2),C(O)O(CHL),R ", (CH),NR)C(O)R ", -(CHL),NR (R ), -NRH)SO,R!,
-OC(O)N(R™? YRD), -SOp_N(RD‘)(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;
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,
CF3, NO,, OR’, CO;R’, C(O)R’, halo, aryl, and a heterocyclic ring;;
pisOto4;
q1is 0 to 4;
X’is N, CH or C-R*;

88



OHHH \'\/ OdOH NHNH\~-- N F/ \>N -NNN
NN QNOHOMH F/ NNHNHF\~--N _.NN -N- -
woOl200%/08221B1 P N H OH OH \- ~. N~ HF N _NN FPEeRUS2006/045394

MN NNNH HJ\ i OHOH 80 WO 2007/ 062213

eaclPRY /iy SRlops1denisB salect el Erpm-the Stokp ebnsistiNg-ofl alldyly-cyelNakyl, alkenyl,
g ey ol oy g GRS, Xy A G RS ) BN &),
~(CHy),C(O)O(CH),R”' -(CH,),N(R*)C(O)R”, -(CHp),NR*)(R™), -NR*HSO.R,
-OC(O)NR)(R™), -SO,N(R2)(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, 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,, ORO,
CO,R®, C(O)R®, halo, aryl, and a heterocyclic ring;

ris 0 to 4;

sis 0to 4;

mis 0 to'4; and
each R” is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic

ring.

[0091] In a further preferred embodiment, the present invention provides inhibitors of

the P210PCRABL- IS 4 eramutein having the formula IIT,,

(o]
X% H\ '
\‘. /
(R”n-@ % R61
o

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};

wherein:

the dotted lines represent optional double bonds;
each R' is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF3, NO,, OR", -(CH,),C(O)(CHz),R"", -(CH),C(O)NR )R,
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F\>N F\~-Nn N -NN \ -/ NN -N- - FNf - \ H
\ o\ OHOH-N.HNH F\>N F/ \N =N-NN\ NN
wODOHGDEB OH i NHNHF >-NN F\~N N N - NeCT™NUS2006845394

Z\ N \ N OHHOHH\ OHOANH FN / H NYNN\
oIt ANCEHRN NN A RIOIRH Kok NAHRE) -NEE OFOR",
-O@OYN@@?&!%) mm@&%pmmgwyl \and a#qe@qrqqy&hwng Fan;i additionally
or altematlvely, 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,
CF3, NO», OR’, CO,R’, C(O)RO, halo, aryl, and a heterocyclic ring;
pis0to4;
q is 0 to 4,
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):-,
L(CH):C(O)(CHy)y-, «(CHz)-"NR®)<(CHy)-, -(CHz),C(0)-NR)-(CH)-,
(CH,)C(0)O(CH,)-, ~(CH)NR?)C(0)-(CHz)y-, -(CH,);0C(OYN(R*)-(CHy);-, and
-O-(CH2) COINR)-(CH2)5
R® is selected from H, alkyl, aryl, and a heterocyclic ring;
each R? is independently selected from H, alkyl, cycloalkil, aralkyl, aryl and a heterocyclic
ring;
hisOto4;
iis 0 to 4; and
jis 0 to 4.

[0092] Ina further preferred embodiment, the present invention provides inhibitors of

the P210BCR-ABLBISL ) eramutein 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;
X2 is selected from N, N-R® or C-Rl;
the dotted lines represent optional double bonds;
each R! is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CF;, NO,, OR', -(CHy),C(0)(CH,),R"", -(CH2),C(O)N(R'H)(R),
-(CH:),C(0)O(CH2),R ", -(CHo),NRM)C(O)R", -(CH,),NR)R"), -NR'")SO,R',
-OC(ONR)(R"), -SO,N(R?)(R?), halo, aryl, and a heterocyclic ring, and additionally
or alternatively, two R! groups on adjacent ring atoms form a 5- or 6-membered fused
ring which contains from 0 to 3 heteroatoms;
nis 0to 6,
each R'! is independently selected from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
aryl, and a heterocyclic ring;
each R' and R™ are independently selected from H, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, aryl, and a heterocyclic ring; or R'? and R?? may be taken
together with the nitrogen to which they are attached form a 5- to 7- membered
ring which may optionally contain a further heteroatom, 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;
pisOto4;
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)O-, -NH-C(0)-, -OC(O)NH-, and -O-C(O)NH-;
each R is selected from halo, alkyl, CN, N(Rﬂ)z, cyclic-amino, NO,, OR"!, and CF;,
each R"! is selected from H, alkyl, aryl, aralkyl and a heterocyclic ring; and
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FFFFFN NHF/ \) N-NN /-~ NFI UN-~ N N -
H/ \ HF FF'F F F 82 WD 2007/062213
wOCH7We2006/ 045394 N F NN F / ~-N N N N HNPEOUS2(46/045394
HN O OHOH FF FFFF F/ NHNNF/ \)--N N
kisfitoMl "N- HN N NN-\ HO<\ O OHNH FF FFFF
F\ H~-NF\-NNH2 NN-~N NON/

[0093]  In a further preferred embodiment, the present invention provides inhibitors of

the P210BCR-ABL-T3131 theramutein having the formula III,

N(R™"),

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;

wherein:

' the dotted lines represent optional double bonds;
each R' is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
allkynyl, aralkyl, CN, CF3, NOz, OR", -(CHy),C(O)(CHz),;R!, -(CH,),C(O)NR®)(R'3),
-(CH2),C(0)O(CH,),R"", -(CHz),N(R')C(O)R", -(CH,),NRD)(R "), -NRSO,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, cycloalkyl, alkenyl, alkyhyl, 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;
pisOto 4,

2

q is 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;
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N/ O H\/ H~ 1IFFFFFFF -NHNHNN NN I
NN/ N _N B O, N/ \ ONIL HHFFFF FF
woRM7TAsBI3 F / \> -N N N -N \N % N-N Q/ \ /PET/BE2006/045394
/I\ NHH N/-\ \ N-IL NHFFF NHFFF / NN

32 i dWONCH:N t Q- N N H/\/\H FF FFFF 83 W
2007/ 062213 PCT/ US2006/ 045394 F / \>--NH F \H -N \N N
27 >

Q' iggelected from aghgmycal bnd\or grewn havingfhe formylay-Q-, -GHa-F-MEE-
-C(J)-NH-, -C(0)O-, -NH-C(O)-, -OC(O)NH-, and -O-C(O)NH-;

each R7 is selected from halo, alkyl, CN, N(R""),, cyclic-amino, NO,, OR”!, and CF3; and
each R"! is selected from H and alkyl.

[0094] In a further preferred embodiment, the present invention provides inhibitors of

the P210BCRABL B i eramutein having the formula III,

Nﬁ/N\
IY 0 G
wherein

~ R"is selected from H and F;

each R’ is selected from halo, alkyl, CN, N(Rﬂ)z, cyclic-amino, NO,, OR"!, and CFs,
each R”! is selected from H, alkyl, afyl, aralkyl and a heterocyclic ring; and

kis 0to 4.

[0095] Exemplary compounds of the formula III, I1I,, 11T, ITL,, III,, or III, includes
the following structures:
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NHJFNN FH -NN- HNNH FFFFF NHNHF-
/| \>-NF/ \>-NNNNN N- - H/ \ NN/ \H FF
WO 2078622 f N \1~. -NH F -NH N N -N N=\' N N N MNT/US20bb/045394
HH FFFFFF NFNSNNHNHNNNV N H- FFF F

NHFBrNNN- FNNNN AV ONHNFEN- /0N H

m 4 WD 2007 @13 P 2006/ O&T@AN N:' = I
NH P o
KE '\H ) »IQN Nb[N'N N N/I\N’N\[]/(Nj

0 OH

Br
AN X X ~
COL L OOy )
~ N P’ _N — _N N
N H cl N N N ” N
o) OH 0O OH 0

F N
r | F I\/Ik ¥
NS -
(\N N*N’NY@[m F N H c
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NN HHFF FFF ENNHF/ NNH-N-/ NN HN -
NN NI NN H FFFFFF F~NNNHFNH N \N
WORN7061HN N~ NRN R HHFF FFFF IN N:T/USzoonssm
N-NIFyFFNNIi'aN~F,HFF HH.. .N

N/NN~ W FINNN/ N( / FFF HFF i HNNN~
R WU 101\ N N OF

P /“uszﬁ 045394 H H
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E
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HFHpF HNHNHHG-NHYN-NIT \' \ Ni~N, N\ Il IN
N/ HHFI INN/ FHFNAHHNYN-NIT I NYN'N a-, |
wO 200N06¢213: NN/ F HFF HHN HN\ HH N N:T/U52006/045394
/N~N| i 11" INNN NI/ FNNI/ F HFHFF F
vvHNNFNNON\ HFF\ INN
[

M IT HNYN N
;g FF HH N N~ NYNANN'NMN IV VNV TY NT
Ng= NIN NFHFF HFF HNF0089—Nn gofurt her
Tpeferred odi nent, the present venfirdn provi des
hhi bi t or & the P2 OBCR—ABL{FS Sl therN ein

h the f o Y
aving the n@ 6 5 .

/ N\
NH

FF cl

cl OH
N N
e N e
N H N H
A S DS
—= ,_ N—\\
N v
H N HQ—<___/
cl ol ,

—N N v ’
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WD 2007/ 062213 PCT/ US2006/ 045394 CX~j NH HN I R10

(1) whereinring Ais a 5-, 6-, or 7- nenbered ring
W@r00a/02213 0 12- menbered fused bicyclic ring;, PIT/UUS2006/045394

selected fromN, NRor CGRl;, X2 is selected from N,

N- C+R1; the dotted |ines represent,optional
bIMnd 5y each Rl is indepe?@@%wsel@ct ed from

th @#oum H al kyl cl Of yl, al kenyl ,
( ynyl , Z , ( J
)IOC(O) A CH2) ) CLOHK( RL2) ( 3

(CHZ)DC(O)O( JRNL, - (CH2) ) N(R1) C(O) R11, g);%
- (CH2) pN(R12) ( R13 -N(R11) SO2R11, -0OC(O N( ﬁ?
-SM2N(R12) (R13), hala, aryl, and a heterocyclis¢ ringy
and, addj tionally or alternativel y-nytwgy Rl groups on

| ring atoms forma 5- Of éﬁ)&mbereﬁfused

W contains fromO to 3 Bro nis O0to

(‘B* each |s i ndependent | y sg/l—e ted fro al kyl ,
_)}cl oal kwl', dal kenyl, al kynyl, as-af kyl, nd a
het er ocyc riag; eagh R12 and R13 are in t N
sel ect ed frm‘@t@N%ycl oal kyl, al kenyl ,H ALk n\ ./
aral kyl, aryl, and eterocyclic ring; or Rlg’and R13

T§f afken together with the nitrogen to which they

- to 7- nmenbegred . ring which may
%@ wherein the

vw+2 one to. st'tuent s( are prgependent |y

sel ected from al-ky cycl oal ky al kenyl N al’kynyl, N—NH
ar al kyl , NO2, OR, C02R C(OR ha ,\pw
and a het erocycl i c reng; pisGo4; gisOto4; HRi=/s

sel tN d ﬁrom Y -R18; Yis selected froma chem cal

bon NR— and a drocar bon thlaw ng froml to
ar Mon Nat rrs an i onal | § ub "tut d with one
nore of I;g al cycl oaI aIN<e yl ,

apa-l/k Qe ¥/ C(O) N(R) , COF3,/NRR) 2,

and CRO R18 ISN | eeted from groupc
H, al kyl, cyclo al al kenyl , al kynyl , ,
aryl , and a het er ocy€lic ring; and 87 VO 20077 13

PC!’P{:}&ZO%/ 045394 each Ris-ind ehhtl sel ect ed

fregfm B—il kyd, cycloal kyl, araf

het gFRCYCk ring. 90] In urthe referre
di menf, pr E¥ent |nvent provi de¢s nhlm

gf_,é\lst he P21 BCRR- ABL -
formula 111, \
H

Cl

51 therﬁ t ei n haw

\>—No

3L
(j %?%}m (O—_N) N/_\

N
A\

Iz

Cl
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(R1),, AL Xr} NHHI I (R50) X31- 0 (Illla)
wherein: ring Ais a 5-, 6-, or 7- nenbered ring or a
w(@ 200006223 menbered fused bicyclic ring; Xl iSPCGEUSINEWS394

fromN NRor CGR; X2 is selected fromN, NR or
G \ the dotted |ines represent N ong] double
Fﬁ@dé‘:"{ea h RL i s i ndependent| yFs@\éﬁm froomt he

ollp cdm&isting of H alkyl, kod‘i kylN I kenyl ,
abkynyl , kyl , CN CF3, I\IOZ \
o=('CH2) pO( OLLEHAGRL' |, - (CH2) , N
- (CH2) pC( Q) O ﬁ\‘pﬂz)pN(Rl)C(O)Rll =
- (CH2) ) N(R12)% : 1) SO2R11, -0OC(O N( R'12) 3)\_ /7

-S@N( R12) (R13F! haI o, aryl, and a heterocyclie’ring,
Naddiitional ly or alternatively nwo Rl groups on
ek%ﬂt rPng atons forma 5- OfAWreg fused
ng whiich contains fromO to 3 h roa nis O0to

6 each R \s mdependently S?’[_e ted fro al kyl ,

ycl oal kyl\—dl ksnyl , al kynyl, kyl, anNyl, and a

heterocyclicm' ﬁ 2and R13 arelneen ¢ A

sel ected from H)=s ky\, ncycl oal kyl, al kenyl, ﬁ‘a@fk :>

aral kyl, aryl,cland a heterocyclic ring; or Rlch nd Rl%
Nbertaken together with the ni gem to which they

z >_f’t’\ac d forma 5- to 7- n'eﬁv'b@h\g—mn whi ch may

ptl onall contain a further he oat omNwQerein the

to 7- ered ring may optikonally bes ituted
th one subgtituents ¢okat are i endently

seI ected fro /C@I oal kyl, al kenyl, al kyn ,N_\\N
aral kyl, CN, " ~/OR, C02R, (O R hal of 2 —
and a heterocyﬁllc ring;; pis 0 to 4; gisOto4,

- CH or C-R50; 88 WO 2007/06221 P%T/ US2006/ 045394
0 j%5 independently sel ect t he group
nsi stiny of al kyl, cycloal ky%ﬁh}e—ﬁ I kynyl ,

‘apal kyl, @NNCF3, N2, ORS1, - )1 C( o
Z(CH2) r ¢( R52) ( R5) > 4

- (CH2) r ¢{ O) Oy ~ycHe) , N(RS1) O O) RET\—

- (CH2) , N( R52)'( R53, R51) S2R51, - OC( O) N( R

-SOZNN( R52) (R53), haI o, aryl, and a heterocyclic ng,
Fa d%ﬁti gnally or alternativel y, two R50 groups on

ent,_rAng ato orma 5- or npered fused
(1“1N g V\:hIHCh nt ai 0to 8 (‘)"at : R51 is
', cycloal

ected Kfom H, a
Aral kyl, ary, a heterocy rlng, N

— OH
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R52 and R53 are independently selected fromH, alkyl,

cycl oal kyl, al kenyl, al kynyl, aralkyl, aryl, and a
whedoenexyxl i c ring; or R52 and R53may be takenP@Dys10h&045394

with the nitrogen to which they are attached forma

5- 7- Hrrenbered ring which may optionally contain a

fFlTngT pe Per oat om wherein the 5- 7+ menbered ring
Zaiw/goptﬁo ly be s tituted W—@r@ltoothree
t

i t uenfs ™ hat

ndependent |, N selNecq ed from

al kyl, cycloal k al kepyl , al I_)y ar al ky J
NO2, CR c0 OR, halo, ar and a ocycl
ring; r|sOto4 sis 0to 4; risQo4;and

i s independently éefected fromH, alkyl, cycl8a

ar |, maryl and a heterocyclic INNg.  0091] In a
fukt her—hre @rred embodi nent, t /pr\eeeht ionvent i on
vi'des

t he P210BCENABL-N N=—

NMes FmNi

ﬁre amut ei n ormula ATNb 0 ' (R DN

A-X1 H Xs~ I ringAis a 5-, %-, Jor 7-

menbered ring to 12-nenbered fused

ring; Xl is sele fromN NRor CRi; thiy

selected fromN, NRor CRIL; the datteg, |ines

represent opti onal doubl e bonds: éac }r—Rﬂ I

Fl__ryﬁre ntIy sel ected fromthe lwpc sting of/-H
\

al\i;:yh N N

c al kyI al kenyl, a , aral

, ' &md (crohgtat.

(qDCLQrJ-Q))C(O)q ( 2)( 89 WD 2007/ 062213
S2006/ 394

- (CH2), N(R11) cﬂ

() pC(O O CHR) gRLL, M
_(CH2))N(RI 2) (Rl 3) .

“N(RI' )SOQR “OFH N(RL2) (RL3), - SO2N(R12) (R13), {F
han % and a heterocyclic ri N and additionally
Qﬁl}—vé atively, two R groups$ akj]‘a'\cen ring atons
6- nenbe fused r| cont ai ns N=\
mo to t er oaf’onsy ni s(l each RL N
ndependeni! y\sel ect\ed/from H, CaL/kyI cycl™oal kyl ,

) oa kenyl ,
ring; each R12Ne
H aI kyl , cycl oal K

, and a heterocy@lic ring; or R12 and R13 may beF

t kgﬂ_

tlona

to 7- b red r
vvlth one t
sel ect ed from

aral kyl ,

al yl, —aal kyl, aryl, and a heterygc
13 are |ndependently sel eet

__alkenyl, alkynyl, aralkyl,

ogether Wth the nitrogen to which they are
Srma 5- Q_7- nmenbere Nr|ng whi ch nay
ntai n fyther okr‘r@a\m ovherei n the
may opt i al“l y @e&ubst it
ubsti tuent t‘nat ar ecﬁr??epen e

cycl oal kyb+/ al kenyl'\,l kyn

Tz

Cl

N H
N\ (o] N F‘<; \>—-N\ (o)
N 7\ NN

O~ O D W
— O —

Iz

Cl
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CF3, N2, OrR, O02R, C(OR, halo, aryl, and a

heterocyclic ring; pis 0to 4; gisQo4; X3 is Nor
W@ERo7BER13 s sel ected fromaryl and a het er ocycPCTUSI006045394

Qis selected froma chem cal bond or a group having

t ornul a -0-, (C}Q)l- - (CH2 OHCH2)j ,
FT%;? N - (CH2) JF€(§O) > 0
' ) IN(RG O)'N ;

[ 2)i -, apd
(CH2) 1- -(C}é;i ; g;é>is sel e

et erocyclic ring;

independently Slel e cycl oalkyhs
aral kyl, aryl and a -eterocycllc rlng; hi-sOt 04;
to hlandi j is O0to 4. [0092] In fugther preferred
énﬁfél \t, & he present |nventm94£§§evides |nh|b|tgrs
J The BCR- ABL-T314] theranu ing the

oryul a |11 990y WO 2007/062213 iuszod*a/ 394
(R)n, H_X2 I/ (RR) rei n:_A1ng
Ais a 5-, 6-,Y% Tber ed rlng or a 7- t
s cyclic ring; Xl is selé€tt
NN NRor GRL; X2 ig selected fromN, NNR or CGRI;
tegh | i nes represent optional double bonds; each

nS_ sg| ect ed fro \e g?o%g consi sting
B kWS \ cycl oaI al kenyT k n ; aral kyl
P«l@ ' g2
) PO( O NERL2) ¢

07N

(CH2)pN(RI ) G{S) : (CH2) 2) (R13)\=
-N(R1) SO2R11, -OC(O\N\(R12) (R13), -SO2N(R12)(
hal o, aryl, and a heffgfocyclic ring, and additi ly
or alternatlvely, tWo R1 groups on adjacent ring atons

foym 5H or 6-nenbered fused ring which contains
FT’onﬁb_ o 3Oheteroatonﬁ nis O0to 6, each R11 is
i niiePenddyitly sel ected Yrom H, al gy, cycl oal kyl ,

enyl, al |, | KA/l arJ1, an he(brocycllc By

3 are inde @htl%ﬁ lected ffo
al kenyl , EDkynyl, ral Xyl , _i>
lic ring; '9r/R12 and may_bge
taken together with\the nitrogen to which th
attached forma 5- tOF/7- nenbered ring which hma

optionally contain a further hetiif@togn wherein the

H, aIkyI cycl
aryl , and a hetder
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menbered ring may optionally be substituted with one
to three substituents that are independently sel ected

wo ewmoed2ky/| , cycl oal kyl, al kenyl, al kynyl, ar aP&yUS200M)45394
CF3, N2, OR Q2R (OR halo, aryl, and a

he ocym:llc ring; pis Oto 4; gisOto4; X3 is Nor
e).\‘cﬁ R,ds independently sel ected fromH, alkyl,

TBal k aral kyl, aryl and a_h é‘\%_oclycl ic ring; QL
sel ecteg ™y om a cheni cal bond"é{ @\ro haV| ng the

¢ rrrul a - CH2-,

-NH C(O) -, /A:;d oqu_zH ea Ois

sel'ected fronth 71)2, c C- n

NO2, OR71, and CF3 Fe'éch R71 is selected fr m@\

alkyl, aryl, aral ky# and a heterocyclic ring¥

7 2007H062213 PCT/ US2006/ 045394  kj,sOtp4. [0093] In a
F rt er\preferred enbodi ment, t 7 pR [ [

Yesient i nventi on
W dedi%nhi bitors of the P210BERYABLy-¥3151

O(_Fgerarrutel,\, awngtheforrrula(_ d HJO X3 R7D

~)n g i (R71) z L wher ei n: N Ais a
6-, or 7-y djlngor a 7- to 12-mepbgrad S
fused bi cycli't is selected from NHRR:TQ
CRL; X2 is select%d fromN NRor CRLl; the dotYed
FUggsé_re@*present opti onal double bonds each Rl is

[ ende ly selected fromthe gonsi sting of H,
Nkyl, dy

c\ oal kyl, al kenyl, aF '\araokyl CN,
CTF%, N2, ORI, (CHz>PC(O)(
O ~CH2) PC( (R g(
-(CH2)PN(F€') l; ,QCHZ)P

-N(RL1) S;2R' 1 (R12) (R13),

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

1y
Nalnernatlvely two Rl group adjmcent ring atomns
F~{£§®ﬁrm 5-0 or 6-nenbered fused F‘%zi cont ai ns
m O 3 het er oat ons; nlsOt eac lis
(NAgndepend y sé eet ron1H cy, b kyl H *<;:?
| kenyl ,\al ar , arpk and a er o
ring;, each

2 d R13 P(e i ndependently se -@»
H al kyl, cycheafkyl, alkenyl, alkynyl, ar al K

aryl and a het oocycl ic ring; or R12 and R13 ey be

en Htogether wWith the nitrogen to which they are
tt orma 5- to 7- rrenbere grn@ whi ch may
pt ongy contain a further ro.

@Wherein the

to 7- eredHr may opt INIy ﬂe substit ut ed
OWth one tltuent /\ ‘Q

L C] L o
S 6@@ Q JQGQ

101



are independently selected from al kyl, cycl oal kyl,

al kenyl, al kynyl, aral kyl, CN, CF3, N2, OR CO2R
w@t@yme22mml o, aryl, and a heterocyclic ring; pPCHUS200€045394

4; gisOto4; each Ris independently selected fromH,

aIKyI, cycl oal kyl , aral kyl, aryl a heterocyclic
./ ng,_,ﬁS i s selected fromH andF >&’&\V\lb2007/ 062213
 US200p7 045394 X3 is N or CH, i's ected from
chemita ond or a group havihg\t he f &F -0-,
e ;OO N, -0 Q. /- N (O

CI:(O)NH— ( )NH-; each R7 is selectéed f
hal o, al kyl, N LA cyclic-amno, NC2, R an
CF3; and each el ected fromH and al kyl .

[ 4] Hin a further preferred enbodl rrent t he prese
F—nv onpoprovides inhibitors /t e
N B L- T3151 ther acrut ei n hav ormul a III
(— H 1IN HA k R14 vaherehfn 4 is
o-Sel ected M rc ach R7 seI ect d rom -
al kyl, CN,

Lic-am nd
each R71 is sel

y CY
ed frdh H, al kyI aryI ar ’r and OH
a h,eter ocyclic ring; and ki s(l 04. r[1009 ] Exe nplary

ds of the fornmula II1, A, N e, AI1l,, 11ld,
F%@.N-O UQNH'{}N 355" vo

| udes the foIIovvl ng s
07/ 0622 PCT/ US2006/ 045394 FFFH N I NNN N
nc NNNMG W 1 ~R 0") Hp OH p>()—|J Hm{ c(/ H\~
Ni/ NN Cl N N N HO H O CH
O O~
OH ‘ OH

/N |
F N 0
-QN' \N—d/ F{N\% H

(Z/N\ " NN cl N N\N 4
T Y Q)
OH ﬁ‘(;\>\/'\'
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Br Br Br Br \NH~N\~ i N
OOHO OHO OHBr OHH
wWORMNABE2Y3 N, NN. N \N N 11
FBr F \INH:CF 1I"
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VA VY
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F/ \> NNON/ jj HOH H/ F/ i HH\ FF ONF
CC CNNNNFFFQ HOFNNFI NNO / IINHNH
WORITAEI N N' N / HN QI H NJ O CHF F  Ped/BS2086/@5394
NNNFI\WO N ~H-N(\ HI~NNHO - HNCD OH
HI NNCO ,-/ O ~ OHN f/ O N~NNF/ )--NO FH
S NANNHN N-CD- HNN NAN)—N Hp OHN FN
JRAN A NNL 0 FN O ~

H
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O_HNHH/ NN F~NHO NNGC) HN \>-NHO
HNHNHN FN_CN FFH\_J
NNHFR
NQl _F

WEDN 82006/ 045394
N ONNH >N N\
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[0096]  In a further embodiment, the present invention provides inhibitors of the

P210BCRABL IS i o amiutein having the formula IV
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N~NNH~NHFOF\>_NO NNN ~/ HN ~-NHN O
O _ HCNHN C Cd NHF\> NOF--~~ NNHNNH
WORMROQ2INH O N \ NN ~~ NOH/~ N> H - 1LPCT/UN06/045394
-/ - C d NNHNH F\)-- NOF\ NO NNN HN
~ HN ONOQCGN H- HCO NHF\>- NONHN\INF

\>N O -NNOH O N M Q-~ NN\ j NH N> --
HF NNNONHN HR» ﬂ\>RzzNN0NNHOH HON
N

N%W

av)
wherein:
ring A is a 5-, 6-, or 7- membered ring or a 7- to 12-membered fused bicyclic ring;
X! is selected from N, N-R’ or C-R';
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)(CH;)R", -(CH,),C(ONR PR "),
-(CH),C(0)O(CHz)R" ~(CHz),NR)C(O)R ", -(CH;),NR *)R ™), -NR)SOR",
-OC(ONR)(RD), -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;
nis01io 6, .
cach R'! is independently selected from H, alkyl, cycl(jalliyl, alkenyl, alkynyl, aralkyl, -
aryl, and a heterocyclic ring; |
each R' and R" are independently selected from H, élkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, aryl, and a heterocyclic ring; or R'? and R" may be taken
together with the nitrogen to which they are attached form a 5- to 7- membered
ring which may optionally contain a further heteroatom;
pisOto4;
qis0to4;

R?* is selected from H and C1 alkyl;

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

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

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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FH FFNH F\NMN OCNNH\ /\ C F/\ N\ O N\N
OH(NHN \ H O///\))) FOH N~\ FFH 98 W
WQOOTAGA2213 PCT/ US2006/ 045394 N H F ~--N\ 0 PCT/NSN06/045394
H NNCO \ N~NNH/ N/\()—|N/\'/N(H)EV - cs

FHE~NNHNH
Metpstylions i, ROR], GO, ﬁ(@)N(RQIH, ENNCOR NziR%)z;\Noz,cmnd OR;
R" fd sblebted HYnNHE g[r\!nﬁo\ 009s1's\ln{\é oH—I, a1{<y1, cycloa'l_fcylﬂ aﬁkeﬁlyE alkynyl, aralkyl,

CF3, aryl, and a heterocyclic ring; and
each RC is independently selected from H, alkyl, cycloalkyl, aralkyl, aryl and a heterocyclic

ring.

[0097]  Exemplary compounds of the formula IV include the following structures:
SN NH COH § A
T/ N//k ] 2 \©|\/L/i NH O  COH
k gane
{ Ny
e

(T ’N/\

. O

\

[0098]  In a further embodiment, the present invention provides inhibitors of the

P210PRABL Ly, oo mutein having the formula V

A X?
1 {
(R )DQ R22
XS R55

R34__ N) ~ N/]’\ RE6

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—RI;

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)(CH2)R"", -(CH,),C(O)NR »)R ),
-(CH,),C(0)O(CHz),R" -(CH),N(R"C(O)R"", -(CH,),N(R 2R3, NERMSOR!,
-OC(ONR*)(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
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’“Sé >N NN N

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;

gis 0to 4,

R* is selected from H and C;; 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 i5 selected from -Y"-Rw;

Mg seiected from a chemical bond, O, NR’-, and a hydrocarbon chain having from 1 1o 4°
carbon atoms, and optionally substituted with one or more of'halo, alkyl, cycloalkyl:
alkenyl, alkynyl, aralkyl, CO,R’, C(O)R’, C(O)N(R®),, CN, CF3, N(R%),, NO,, and ORY;

RY is selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,
CFs3, aryl, and a heterocyclic ring; and '

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

[0099]  In a further embodiment, the present invention provides inhibitors of the

P21(BCR-ABL-T3ISI theramutein having the formula Va

A X
(R1)n{\:
x?)\NH R55
N/}\ S
H
T AR,
™

ring A is a 5-, 6-, or 7- membered 1ing or a 7- to 12-membered fused bicyclic ring;

X" is selected from N, N-R° or C-R! ;

(Va)

wherein;
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OHN ¢c NHN~S 0-2HHOLH FN-NNOF\ -NO
N\ N ~-NHNONHN 0 - 0~N\VN HH C ~NH
wo-2007/06216H N H~HF \NN O N\ N ~NNHO\ PCOUS2006045394
\ N NO H N FH FFNHF-~> ~N\ OOT—IQIJ;\I-;-INHNE)4>
x> lelbthifrbin N-ROBECRH N NI NN /--N

s ~'II;NIEH-NHNHO—|F/rIOH FN\V}I-NO N
the ﬂPtE?d\lmquweSF&ﬂ qutional dquble bunds;H H G H N H OH

each R' is independently selected from the group consisting of H, alkyl, cycloalkyl, alkenyl,
alleynyl, aralkyl, CN, CF3, NO,, OR', -(CH,),C(O)(CH;)R", -(CH,),C(O)NR'2)(R ),
~(CH2),C(0)O(CHz),R " -(CHz),N(R")C(O)R"", (CH), NR 2R3, -N(R')SO,R",
-OC(ONRR"P), -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;
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;
pis0to 4;
g1is 0to 4;
R> js selected 110*11 H, alkyl, cycloalkyl, alkenyl alkynyl aralkyl, aryl, and a heterocyclic ' :
ring;
X is N or C-RSO; |
each R% is independently selected from the group consisting of alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CFs, NO,, OR®', -(CH,),C(O)(CHy),R"., -(CH,),C(O)NR*H(R®),
-(CH),C(O)O(CH,),R*!,-(CH,),NR*)C(O)R*, -(CH2), NR*)(R™), -N(R*HSO,R?!,
-OC(ONRH(R™), -SONRD(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 Oto 4;

s1s 0 to 4;
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NHNF1-N\OFNHO NHNN N \HQON H_H
misCloFanl- NHO NNHF~-NHOON ~-NNHQN H HNN
each %0% @e&n%tg\szﬁqc%d}@%r%, ;%k'}:/l, lé%/clooalkgll, gr {Tliyll\,l ar}w a’?lldNa h@tecr)ocyclic

ring.

[0100]  Exemplary compounds of the formula V or V, include the following

structures:
e CH, CH,
i \)N\ )N\ CH, COH H30\©\/KN N CH, OH
— |
H H

[00100] = In a further embodinient, the present invention provides inhibitors of the

P21 0BCR-ABL T3 theramutein having the formula VI

A 2

R"n

==

P (0]
X? R55

R32~ NS N/l\ R56
v

Y

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%;

%2 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,
alkkynyl, aralkyl, CN, CFs, NO,, OR, -(CH,),C(O)(CHp),R", -(CH,),C(OINR'H)R"),
-(CH),C(0)O(CHy),R" -(CH,),NR")C(O)R, -(CHz),NR'HR "), -NR')SOR",
-OC(ONRP)R™), -SO,N(R'?)(R"), halo, aryl, and a heterocyclic ring, and additionally

or alternatively, two R' groups on adjacent ring atoms form a 5- or 6-membered fused
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NF/ \>NO N
J-\V/ dH

N N _ PCMUB2006/$45394
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H

H
J--- N HN | NH HHOHd HNH
’”S\Ot@GF\\--NFNNCIN\NOO-I H- NHONN\\\ H \

0 Nagh k!'; 1ndgp_£>n'a_ent\ly s%l_écted from H, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl,

aryl, and a heterocyclic ring;

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

pisOto4;

q is 0 to 4;

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

R is selected from -Y"-R",

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

R" is selected from the group cs)nsmtmg of H, alkyl cycloalkyl, alkenyl alkynyl, aralkyl,
CFs3, aryl, and a heterocyclic ring; and

each R’ is independently selected from H, alkyL cyc.loalkyl, aralkyl, aryl and a heterocyclic

ring.

[0101]  In a further embodiment, the present invention provides inhibitors of the

P21 (BCR-ABL-T3151 theramutein having the formula VI,

(R1)n\g\:>(2
X\

R,
(VL)
wherein:
1ing 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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NH ~N~NHOF\>NO NNVN NHNHO N\ C
H

~ N\ N-CN/ \\ NHFNLNH O-NNH
we 2007062810 N CI OAN N N H N N OH H-~/ F N NPCTAS2046/645394
NN F\-N NHN N -NN\~\ NQi H/ O_ N \ H

eacR' 1§ ifdepbhdenfly Selbbte®frobh the birdNpNohMstih N B kg1, GdioafRsh, alkenyl,
Meny), 2aictd, BN, cry, NO,, OR -(CH2),C(O)(CH;),R"", ~(CH,),C(ONRIR ™)
-(CH2),C(0)O(CH;),R ", -(CH,),NR)C(O)R", ~(CH,),NR)(R™), NRMSO,RM,
-OC(O)NR )R ™), -SO,N(R 2R ™), halo, aryl, and a heterocyclic ring, and additionally

or alternatively, two R! groups on adjacent ring atoms form a 5- or 6-membered fused

F
CH
H

2

fing 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;

pis0to 4,

q is 0 to 4;

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

Xé is N or C—RSO;

each R% is independently selected from the gréiu];‘; :consisting of alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, CN, CFs, NO,, OR’, -(CHQ),C(O)(CHZ)SRSI, ~(CH,),C(O)NR (RS,
-(CH),C(0)O(CH2),R*!, -(CH,),NR*")C(O)R™, -(CH,),NRZ)(R*3), NRHSO,R™,
-OC(ONR™)(R™), -SONR?)(R®), halo, aryl, and 2 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 0 to 4;

mis 0 to 4; and
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/ NNOF' \ NO

[0102] Exemplary compounds of the formula VI or VI, include the following

. structures:
Br 0]
’ N IN\ NSy 0
Nop S s cl N N
| H F ~Ng
e ~N OH N H Cl
[ j OH
N
) o
o)
Br Br Br
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CF, | N N,NN\ cl N r cl O:©/U\Nﬁ~ N ol
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0 ~ ') F 0 F
v 3 N ;Nﬁ N, NG
X NS Y X N I S N
/E/ : OH J H S H
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N N N aNa l\ N N
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[0103]  In a further preferred embodiment, the present invention provides inhibitors of

the P210BR-ABL B oo mutein having the formula VII

A X
(R%{}\
X+ SNH
’ « RO,

R3
Vi

wherein: ’

ring A is a 5-, 6=, or 7- membered ting 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", (CHy),C(O)(CH,),R"", -(CH,),C(O)N(R )R ),
-(CHz)pC(O)O(CHZ)qu1,-(CH2),,N(R”)C(0)R“, -(CH),NR)R ), -NR'HSO,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, cycloalkyl, alkenyl, alkynyl, aralkyl

aryl, and a heterocyclic ring;

2

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-N-I/ - OHHFF FFFF NHF-\-NN OF
_~NHN I NHNN O, i H/ ON/ \ H -FFF
we 2008062210l H F-- /--~0 F ~- NN H 1\/r N H N ect/usk00blo45394
-/ A\ B3NN HH FF FFFF NHNHN--NNOFNDO
\ , tddether witiNhR nitkdgenltdwhiichthey are@tgehiid forim NS+HoH - nenbered
F

Ii‘ian wl}i%f‘f may optionally contain a further heteroatom;

N O
FF

F
F
pis0to4;

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;

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,
-(CH,),C(0)O(CH,),R**,-(CH,),N(R°HC(O)R?}, -(CHL),NR*(R>), -NR*HSO,R™,
-OC(O)N(R**)(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;

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;

51s 0to 4;

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

ring.

[0104]  Exemplary compounds of the formula VII include the following structures:

7 N\_H 7\ _H
F N \
_§;N>“ Ne= F{—N%N‘N_

(C:\> HN ( ‘N> HO

0

Iz
M

Iz
T
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- : Y
\
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N 7N\ ¢
— S F >N
N N \N'__\
N N
N
g) HO _N> @ © —N>
\ N
N H
F F
FF FF
4N
N S
)=N \N_ =N\
N N\ —N N_\
) " { “Ay
o/ - < o '
N N
\N == \ =
‘ H O\ / NN/
F NF
FF FF

[0105]  As used herein, the definition of each expression, e.g. alkyl, m, n, R, R' etc.,
when it occurs more than once in any structure, is intended to be independent of its definition
elsewhere in the same structure.

[0106]  For each of the above descriptions of compounds of the structures I, I, I, IL,
II,, 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.

[0107]  It-will be understood that chemical structures provided herein include the
implicit proviso that substitution is in accordance with permitted valence of the substituted
atorn and the substituent(s), and that the substitution results in a stable compound, e.g., which
does not spontaneously undergo transformgtion such as by rearrangement, cyclization,

climination, etc.
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OHH H FN1. FFF FF / NHNH NNNOIF~ N

O HNH ~-NN \ N N\ HN H FFFFFF NHF-
wo200R08285 O F\N O NNN } \/ HH\ N N OPCT/BSIN06A45394
N HNN ONN1 C H FFFFFF 105 W

45394 NHH FNNOFNON
@Eﬁ OEI grkb?rg{iérgmsg%% {rgl_c%%eﬁ 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.

[0109]  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 II, II,, V, V.,
VI, and V1,) are depicted herein in either cis of trans confi guration, both configurations are
meant to be encompassed by the each of the formulae.

- [0110]  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.

[0111]  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.

[0112]  Commpounds of the formula Il may be prepared by reaction of an appropriate
hydraziné 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 NH Ring A Aryl
GAL N2 N H)J\ g \N/N\/ ry
H Aryl H
A B c

For example, heating A4 with 1.1 equivalents of B for 1 to 24 hours in a protic solvent such as
a C; to Cg 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 C, to Cig reverse phase medium. Similar
methodology would be applicable in the cases where “Aryl” is replaced by other groups
defined under R>.

[0113]  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,
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OHOH NH-N>--NOF~NHNO NHHNH N2 _
O-NHN -&( H OHF ~-NNHOH N\N/- H~HMN NON
woRooRos2l N OHH OHH/ \ OHOH N\NF N CCM™MEBR006/N5394
H/HHNN-NN/~HN NH/ \/ H OH~-NH

HN 0
whe I_E_‘;:]Nﬁ l?_?w sqf;h as ha%qlwxyi)\lqnzfl\lqll\;@o Npc;lte/lﬂuqr?p}maoyg, p-

nitrd¥hkhoxy, 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.

0
H !
Ring A N Ring A Heterocycle
\ﬁ/ R32 + LG/U\Hetercycle —— SN 'H]/

D E

[0114]  For example, treatment of D with an active ester such as Aryl-C(0)-OCgFs 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 chromato graphy using silica gel, ,
alumina, or C, to Czreverse 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 dicyclohexylcarbodiimide as a condensing agent.

[0115]  Precursors such as A 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, ez 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), examples of compounds A and D may be prepared starting
from, for example, a 2,4-dihalopyrimidine 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),
optionaily 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 derivative, optionally in a solvent such as a Ci to C 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.
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NO\V NNVH (~N _ \ NN H -ILHFF FFFF

N N N N

N
NH\NNiEI O N N NH H &% \ N/ O
N //--NHN//\EN\ N H1)qHFFFF SMN|--NFFN

,2\ T NHNHR® N)\N—H\

G

R32

[0116] Embodiments wherein R? is -NR?? and R is -C(=R> %) can be synthesized by
methods such as the following, or straightforward modifications thereof. The synthesis may
be conducted starting from an appropriate ring A derivative J that bears a leaving group (LG)
adjacent to the requisite ring nitrogen. Structure G above and the product of reaction of
structure G with nucleophile Z, as illustrated above, are examples of such appropriate Ring A
derivatives J. Suitable LG’ groups are halo, alkylthio, alkylsulfonyl, alkylsulfonate or
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'? is H and 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 Coa Ring A R22
g Mg v REPNH \ll\l/
P . . H
) K

[0117] Inteimediates of structﬁre K are transformed to compounds of the invention
by simultaneous or sequential introduction of the elements, of R?>, R*, and R>. For example,
treatment of intermediates of structure K with individual isocyanates R6-N=C=O affordsin a
single step compounds of structure M, which are compounds of the invention wherein R? =
-NR*-, R? = -C=0-,R*=-NH-, and R® = -chemical bond-RS, 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 leaving group (for example p-nitrophenoxy or
chloro) is first introduced, followed by subsequent displacement of the leaving group by, for

example, an amine R®NH,, to introduce R’ and R® .
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WO-200706228 F [ 0096] I n a further enbodi nent, thRCPUERE6045394
i nvention provides i nhi bitors of the

(53500 258mmbeD s b CLuBb g AT sl IR dgppsuch as
cyan?&hdeNNHz@ﬂi’)/ t%wal@‘@lda@onﬁit}&ls ofheiiiRind bbﬂ&laﬁyllﬁ tl& presence of

-"menbered ring or a 7- to 12-nenbered
acid s stvisiteydi dscetinyl agetate Xt diosans affordsdntermoediates N- Rlismatives to

cyeninsLt BSESBRETEHt MEHAC BB OHONEG-CEBR Tl AB example of
such aqgaﬁﬁﬁ%glgfg% ¥, 1%%%?1&?1&15 r%/ fé‘i.%ﬁ@fﬁg QTﬁngér?gf ﬁtOrE%C\Il‘Pécm.H%O, 15,

884. ki3 ex Pl using hitroguGiidjne G @poﬁmmmm Pros. Natl. Acad. Sci. USA
1925, é pC( O N( R12) ( R13)
Iée0) @(@42?@#@10 aeidp33 Tepretad oy Sysarer, et al. Bioorg. Med.

3), -N(R1L ) SO2R11, O N(R12) (R13
Chem%ﬁl%%@éﬁl haI o0, (ar yl), and a hege:g oz:yc(:l i c)gi ng?

and additionally or alternatively, w Rl groups on
adj acent ring atoms forma 5- 6- nenber ed fused
ring which contai gs f+omsd to@ﬁe at ons; ni sOt 06,
each R11 is independently select edfrom H, al kyl ,
cycli:allcyl, aikenyl, alkynyl, ar aINkyI

.[0119]  In analogy to the conversion of intermediates 4 or D to embodiments
represented by C or F, intermediates K are converted, respectively, to compounds

represented by P or @, which are further embodiments of the invention. |

NH
K+ s ‘Ring A__ N)J\ N A
,’;zz
P
NH O
K + E —— Ring A\N/U\N)j\Heterocycle
k2

Q

[0120] Treatment of A or K with a ketone .S, wherein R is as defined 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.

O .
Ring A Aryl
o — N
Aryl H

S
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aryl, and a heterocyclic ring; each Rl12 and R13 are
i ndependently selected fromH, alkyl, cycloalkyl,
wabdoghya213 al kynyl, aral kyl, aryl, and a het erPCEHTE1006/045394
ring; or R 12 and R13 maybe taken together with the
nitrogen to which they are attached forma 5- to 7-
menbered ring which nay optional IAyW%éE;in a further
het eroatom pkis+0 to 4, gi sOt'O%¥;~ asel ect ed
fromH and C1_3 alkyl; R34 is selectad fromH N2,
CN, al kyl, cycloal kyl, alkenyl, al kyny), aral kyl, aryl
and a heterocycl icring; R44 is selected fromH,
al kyl, cycloal kyl, -(C=OR, alkenyl, alkynyl, aralkyl,

OM1] aftlea g H26 e ttof -t d8ﬁ§1 5% a5 Bivel
iﬁ\fl}'ﬁ I]?19 sf'o??asel ectedofromcs%nchemeca bondé g)eskl% vely

redua%biaarhw@mw@mdumngmgem avibray afmetal (botam, 4lurmﬁ1lirhosﬂhcofn etc.)
ti.onal ubstituted with one or nore o
byl Recn e bre b e i pA5S pep s o tSuvikoR pmpounds V of the
invefi§od. U82006/ 045394 al kenyl, al kynyl, aral kyl, CO2R,
COR C(ONRZ2 CN CF3, N(R2 N2, and OR R19|s
sel ect ed fmm the group consisting of H alkyl,
cy | oal kyl |, enyl, alkynyl, aralkyl, R&FZ. q;&\ /Qnd
@E’ér\e,q ,\f: M,]g; and eac—h—R—)s mdepended‘ﬁly N" Aryl
sel ect edszzr om H, al kyl, cycl oal kyl, aral kyl, Rif yl and
a heterocyclic ring. [0097] Exerrpl ary corrpounds of

theforHuIaIVmcIudethefoIIovmng structu¥es: 1'-
NNHO N~NN| I hCOZHNNHOQ')ZH HHI ONHH,

0 Sl P e 2 o L e
= th amh\zlllér%gﬁltczﬂg a?gyrd?rr&l}lﬁgbo\ﬁ;%}}a R'A ADBL% aﬂgﬁ ﬁﬁ%&% pPepared as

follows. When R™ =H, a Ring A—denved carboxyhc a01d W is activated by conversion to
the corresponding acid chloride, or alternatively to an active ester, or to an analogous
activated derivative, many of which are well known in the art. Treatment of the activated
carboxylic acid with hydrazine affords the corresponding hydrazide Y. Treatment of Y with

an aldehyde or ketone (under conditions of heating and/or mild acid catalysis if necessary)

affords the desired final product Z.

aldehyde i
Ring A~__OH 1+ Activate carboxyl group Ring A N or ketgne H )H\(O" hydrocarbon chain)
C \ﬂ/ g \n/ “NH, Ring A\H/NWN/ R’
© 2. NH,NH, © 0
w Y z

[0123]  If'not commercially available, Ring A-derived carboxylic acids W may be
prepared by treatment of starting material J above with cyanide ion, optionally with heating
or transition metal catalysis, to replace the leaving group LG’ with a cyano residue. Basic or
acidic hydrolysis of the cyano group affords the desired carboxylic acid intermediate W.

[0124] When R* isnot 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 R32NHNH—PG, where PG is a nitrogen protecting group such as
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R34- N'J-- N R56 (V) wherein: ring Ais a 5-, 6-, or

7- nmenbered ring or a 7- to 12-nenbered fused bicyclic
WO 20wgo622Xl i s selected fromN, NR or CRL;, X2PCBHUS2006/045394

selected fromN, NRor GCRILl;, the dotted |ines

nt. opty
benzylﬁg Sthoalé/mﬂ-bu gﬁe%(iaé %yr dol (?ﬂe% bf@e&potg%thdsn an d. treatme%nt |\_>Y1th an
appr%:ﬁit’é aldéhyab @ﬂké‘wﬂle a@éﬂ@@@fx{ffords @’M/ﬂllfﬂher anvddigight of@hk invention.
orR', -(CH2) pC(3 )9R11,
-(CH2) , C( O N R12) (R 3) R* H (or hydrocarbon chain)
- (CH2) pQ( O) O CHRYGRLL, N CHR)AN( R 1) GO R11,
(CH2)nN(R12)(R13) (RI')S R11 -0OC(O N(R12) (R13),
- S2N(R12) (R13), hal oQ aryl, and a heterocyclic ring,
and additionally or a&ternatively, two R groups on
adj acent ring atons forma 5- or 6-nenbered fused 109

[}6@2%} 07, g@% g% §}?1?ag1{t %ﬁ@@@[ﬂ&%}%ﬁﬂle& hﬁ‘ﬂlevéi?ﬂ &ffbrgéhné AbRule

eroato nis each R11 iS
synthiesid elpe Iﬂtb&ﬁﬁdtmnsped)miee dildstratedidboed &y lrgpreseotatizb kb broader set of
al ken ar al kyl aryl, and a hete ocycllc

\ K :
methpyin Al a9l oxutioneiel (y Bl kaEhBIoOSHEs TG GESH r o
embo'_cﬁlm?n% %lf gle%f‘ﬁ 841 l§1¥at nfc%%d%?{]c}! ddltl@l]lﬁgﬁénts ﬁ%i I@zl R4 and R®

erocy N and

clalrﬁeﬂl‘{%ﬂhlstn@@ﬁhbl@ ﬁre\fpréﬁhrém'@y Blb\hbuilgﬁﬁdlﬁeatvdmls off tHa”tEb}bvapﬁ)cesses
attached forma 5- to 7- nenbered r.ing which

Bdebbnalis yvoubirhea’leep@qurhywe?ermtcef oedingnskpl iisnay %/%adzvantageous

to xS Ch Raineutio proste i Su Mk RINY Hagtdrdaft cThe pifd
"prot%bth‘rfg"gfbu "esKMEY here Bl Bédnd tem@drity Iﬁ'&ﬁﬁ@ﬁtldﬁ@bﬁﬁ E@ﬁéﬁﬁdﬂfy reactive
R55 is selected from al kyl , cycl oal

iuuc‘acbrkaé gly)lup vl dyprptect ﬁﬁ@hkyxhdesmezcﬂhenamﬂ t@nﬁeﬂeatmcﬁxagnples of such
vrater&!ug g}fﬂﬁg%nlc glgsetg%eo%,ng%yrp ]ﬁcdac& %W ggglrso%fzﬁcccﬁ'gﬁ% anc{ ace{gls and

ketald %E hiAGh fdeQ %ﬂ(ﬂkétﬁie‘é reSRERORy AT R Eed 3P ﬂro‘?&luhg R@bdpYchemistry has

stitute one or nofe of hal o,
beenaydbwal (eene, al KenWuts, &, @MIPioatzaml’d(@#qupmﬁRz A OpRhesis, on
CN, CF3, N(R)2, N2, and ORO, R19 is
ed.; g’{éleéc]ﬂ%‘ﬁonﬂérﬁ%% gr oup consisting of H, alkyl,

@%Hfal &%é e f%éﬁﬁ{%}ﬂ of tﬁ é}wéﬂé Ong(?g&?érqge S.gg gl'el% ! e%/ﬂ)usl}a&%un‘ing

erocyc I'c ring;

mamSeiiae &ﬁ@etpr&BﬂnHeleaieK)ﬂy,th@ yidllebinkydtigatar & heybf interast feanlk
a heterocyclic ring. [0099] In a further enbodi nent,
identy fieatign end/pr ontiviEREgTORL qommqw@é ag wmr@mlw & agtiviefns of paiq protein.

In gengra E? suc%l‘sel-ggt%g :Il)rgtgl%g St eadyrio \ﬂnn%n %e mQJ’OMd%l\@e &Blc)gr}]/ or
pathogenesis of a human disease. In another embodiment, the invention is also directed
toward mutant forms of such ma.r}lmalian proteins. A “mutein” is a protein having an amino
acid sequence that is altered as a result of a mutation that has occurred in its corresponding
gene (Weigel et al, 1989). Such mutations may result in changes in one or more of the
characteristics of the encoded protein. For example, an enzyme variant that has modified
catalytic activity resulting from a change in one or more amino acids is a mutein.

[0128]  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
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NH RS5 3 H X (RS0 (Va) wherein: ring Ais a 5-, 6-,

or 7- nmenbered ring or a 7- to 12-nenbered fused
whe@yobi2e3 ring; X1 is selected fromN, N R orP@F/BR32006/045394

110 WD 2007/ 062213 PCT/ US2006/ 045394 X2 is sel ected

comblﬁ%honl\lsf dl\k %ﬁr 5;%1% Eﬁ:ﬁlgg%ts&@g tﬂajt Hl%zesﬁ.l@cﬂ{&erﬁﬁtl%hl has become (as a

onal epen
resulf Sf @6 tnﬁﬁatfdn@ fsishet & @H}ﬁb\ﬁl@ﬂﬁta%bhtﬂgagéﬁt ﬂdlatlarb k()'the sen51t1v1ty of the
cycl oal kyl, alkenyl al kynyl ; aral kyl, CN,
non-oRiated ve(r@pmy) @IH?Z Jootke 1herap(e@t+|2 gﬁ@(ﬁ (j}“ N@ quglz(lmgylass of

m“telé%}%ﬁ%%%géﬁ é%s o & fdty it 100 SHES A pishlpcking the

mutatl Rl t5hdkin 28 r]ﬁgtﬁﬁéﬂamu@&ﬁ a heterocyclic ring,

additionally [ternatively, two R groups on
gmza}: e nAs uedcheadinMprdtotheraanteindrefés rcearb@rdegeﬂmusbfcbccumng
ring ch contains fromQ to 3 heteroatons; IS
protein me%\%fﬂl thatis susCeRfids iautatipy theg panders aelﬁﬁlWﬁPnsgwm(l .
I I
resmﬁa%g@ﬁg glf%%rapceﬁrl{ﬁ( 8&%{)%%{1%\5%?% otheﬁ{l% g?ﬁabrltes o?ngﬂé\baé%:} otem

Accdi8in PF}I et(ﬁelfa[r@l%n*r" reﬁdr&d an &yiebeluklyloccwtikig pydtein oalphytn)yxl ofa
ara aryl, and a heterocyclic ring;, or R12 and R13
protmybeceﬂhﬂhétrponta@yeqt frast g aminh acidisequsgenalicsatig ightivp tyyan

endeE BT o CoRIAT AR AGFTHEL GrogUBoep LS By WY identiied

or bé&bﬁn@& HntifidRIS ahd iS& 186 besh dHodM thibe likiehily ﬁgﬁﬂﬁ@aﬁt@i the
al kenyl , alkynyl, aral kyl, aryl, and a heterocyclic

devetdpmagnt m:%prpgrebs;mm ofx g6 diseass, REOWINg %p@gp@ﬂfd@rﬁm&y one human

bezng %ﬂ? %%q%%&r;;g 2(17;9}%1 %J 2{[’%@2?){ c?cttzé{fr}%' t%/‘f t%%ﬂ’a@rg%em I\éﬁle]y for the

purp% bt defit zhe %c@)iﬁqg@ﬁvel?(% 5s%b &%56% %1%%(09’[ EJ(? mRdiddRe %)chermcal

© agent {dohi2) plhdf)di&ﬁ))f REBiefinihg R&)e&@ﬁe&‘&& pfa tlﬁé(r@tN@RﬁZ})l@ FB3efinition, a~

_ - SO2N( R52) hal o, aryl, and.a heterogycli¢ ri ngz, .
*herweladaa m law jch hgird Oaﬁﬁév%ttqwuv COprGRPORIIDE e&&f&?ﬁ% ‘offne,

i wher%ﬂdl &(fc\f\ﬂﬁtahlo g@éﬁe{ Qi t@e ?evegdrpﬁ‘ﬁegg‘(r?ﬁﬁﬁc%‘fl rgs%@e in a patient to

con alns rrom

a dr@ech@tci& a6rmidlgibld toakkydte oﬁﬂ@i‘t@ﬂhkmbn-nﬁi‘[d‘t&nyﬂotelﬂl K¥ithydespect to a
aral kyl, aryl, and a heterocyclic ring, R52 and R53
giventheramiteive et Scosesrandiang rfrp%ﬁhewmlﬁpwa y refersyie tsaprriptheramutein

Whic%l, ﬁgl}lglh’ ml?tlagé/nr,] )é%\fes rise to said theramutein. Similarly, with respect to a given
prototheramutein, the “corresponding theramutein” refers to the theramutein which has arisen
by mutation from said prototheramutein.

[0130]  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.

[0131] Inone embodiment of the invention, the target protein (POI) may be any

endogenously encoded mammalian protein. In another aspect of the invention, the POl is a
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aral kyl, aryl, and a heterocyclic ring; or R52 and R53

may be taken together with the nitrogen to which they
wae@7atnached forma 5- to 7- menbered ring WhPCHUSHY6/045394

optionally contain a further heteroatom ri sOt o4;

0
L L e
occuihify Fwilg YO dbiey b thél bRtk G.e. 24 ?‘f § ”d&lﬁ}%vﬂ{’eramutem
ring. [0100] Exenplary conpoun s o or mul‘a
fronwh1chd£mﬂneratrm:éem atibesivi Ingyet stothatagpes of ﬂild?m\%iﬂon H3Geimutein is a

NNN NNN HH_ N NH ~ H
var1%o'ﬁ|a IR t@gls ngﬁ aerquIy_%ng%m\(qe ey ik frey prj)toﬁhxepjtmutem from

WthTlNhNﬂllegimut%(M aNfE'es?_lﬁd\gr en%ﬂlej\llgr}]%bodm%ent ahtgle N Ngegllh ?‘xal}_f' bgfurther

mutatad/ ﬂmtdnqrarm to\d tesoudh bkt ﬁle@&ndtéiﬁ Pk Bdinces, the first
ABL-T3151 theranutein havi n? formula VI z (R) CA
theraggutgingsuchrasghe TR mutant ofp2 (( B!C}{-Aﬁfﬁe(s® below), ngyAeitowght of as

oot R RS e Sl et B R RS 1315
varidat Riby %Reﬂn&d&@e@&{d@@ tfhEl%EHuN:m Nél%a%f th@raﬁi‘utm{}I h&c. dRE Ef&nphﬁed

| ines represent optional doubl e bonds; eac
belowng apésia eﬁtheyn*eeealtlen tseedvafrraohmf Be- @blctymsﬁmrksmasé thagesmfapdfsl
1nh1b1%101¥ Ly ary }/n%lbl J( he “w1 en f!”’Bcr—Abl Such a Ber-Abl mutein is altered with
respect to a more common or “wild type” form of Ber-Abl (which is also a mutein as well) in
such a way that a property of the protein is altered.

[0132]  Itis understood that a protein of interest (POI) is an endogenously encoded
mammalian protein. It will also be understood that a mutein of primary interestisa  ;
- therammatein that may have the same, increased, or decreased specific activity relative toits
prototheramutein, and that it is not inhibited or is poorly inhibited by an agent that is used to..
inhibit the prototheramutein. Likewise, another theramutein of primary interest is one that -
has the same, increased or decreased specific activity (relative to its prototheramutein) and
that is not activated or is poorly activated by an agent that is used to activate the
prototheramutein. Other variations are obvious to the skilled artisan. It will be further
appreciated that theramuteins can include naturally occurring or.commonly observed variants
of a protein, for example, variants that are expressed from different alleles of a particular -
gene. In some cases such variants may be unremarkable with respect to their normal cellular
function, with functional differences becoming apparent only in the presence of agents that
differentially inhibit or activate the cellular function of the variants. For example, naturally
occurring variants of a particular enzyme may have activity profiles that are not substantially
different, but a therapeutic agent that modulates one may be ineffective in modulating the
other.

[0133] It will be appreciated that one aspect of the invention is the identification of an
agent that is active against a selected POI whose cellular function contributes to a given

disease state such that activators or inhibitors of said POI would be expectéd to be

126



al kynyl , aral kyl, CN, CF3, N2, OR',
-(CH2) pd( O (CH2) 9R11, - (CH2) pC( O N(R12) (R13),
WO ¢@HAI PG O O CH2) gR11, - (CH2) pN(R11) C( O R11, PCT/US2006/045394
((O2))NOR12) (R3), - N(R1) SQRIL, - O0(O) N(R12) (RL3)
- 4 . erqQcyclic ring,
g R SR 55 e e B Rt o o oo
O 3007 e as et BTt B el REREHEE ok S thele of

proteinghatonayobBtatget el fontodslatidid adcsrding © e t@alliﬁhgiﬂﬁer}aiﬁ, provided that
[ : | ected fromH, alkyl, cycloa . )
o SRS Pt St s v Ghrmmmstyirae o
' . 3 [ ndent |y, sel ected. fragm
selef_ltfe@ gt?l Q%%QH% t %%@%%ﬁ%hég ?E{gg};léy ﬂ%‘?& I é}gﬁvpglyatﬁg ﬁ]%/lp(? inveshpator
mayarsy inpn-ando genbedl e betuythg £udldid 8sidOuchhd AR RADBBYPBractice the
taken together with the nitrogen to which they are
methac taught heres proxidsd thay the anpeabeidsdquance gorwdspatndsrtayn endogenously
' 1y contain a further heteroatom pis 0 to 4;
OCC%%%?Q?‘; R55 is selected fromH, alkyl, cycloal Il:yl ,
diceny| It wikasyb &idt¥d tha"erea@Be AR G HREHGEARon is th
?i Ir?gq] R56 is sel%%rtﬁ)gdlfroma- Y -ellf?elag; % I{%s se?e%:ﬁt eJ _nls ©
identifiggrion cflaerigent|thdsonattive agdist 2 moeireorttiermasibtat aises br becomes
t.o 4 .carbon atons, and gptionall

A S P TR BP0t o gven o
oL , | | .O02R. R

anot%(é&%ﬂ)s%% %S)ytgl? 1ddcﬁ\||’tlh%{:ﬁ?§n oﬁ?%%%ﬁf ﬁ%ﬁ?{ %c{jc]l ¥ @g%@ggt%t 13 common

withged patuddicrafnmbfiictgd tudpvidis bat whgef satd matekyis less susceptible to

| oal kyl, al kenyl, al kynyl, aralkyl. CF3, aryl, and _
modiafias By 4% pipoycd fig; ansbheaa i vRrinion dbpertisitityfile of the mutein

o R o AT e

suchtak evhpres &ndverdpedibddsy ﬁiﬁﬁﬁdﬂ@ﬁnh&@ﬁiih?%ﬁc@t{s Wi18h has otherwise
P210BCR- A- BL- T3151 t heranut ei n havi ng e fornula Vla :

become@bxgnna(lm}egulptedprr S aRP1S a nepplagtioiSeab By e Chiksad by abnormal -

05t D5 APl s TEI LB o
still be oeatdble itk linkeb s oPfe prdtoidr@nhsh, WiRalihNaR eYfeatment would
be leg:s- (l,:\t)%éctive 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 al., 2004). Here, the variants would not have arisen or become
predominant during the course of treatment of the disease, but are preexisting in the healthy
population and are detected only by their altered responsiveness to a particular course of
established therapeutic treatment.

[0135]  As used herein, the termsA“agonist” and “activator” of a protein are used
interchangeably. An activator (agonist) is limited to a substance that binds to and activates
the functioning of a given protein. Unless explicitly stated otherwise, an "activator", an
"agonist", and an "activator of a protein" are identical in meaning. The activation by an

activator may be partial or complete. Likewise, as used herein, the terms “antagonist” and

“inhibitor” of a protein are used interchangeably. An inhibitor (antagonist) is limited to a
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the dotted lines represent optional double bonds; 113
WO 2007/ 062213 PCT/ US2006/ 045394 each Rl is

w0 pabepen2dent |y sel ected fromthe group consi stP@USI06445394
al kyl, cycloal kyl, al kenyl, al kynyl, aral kyl, CN, CF3,

subs%&%{@j fﬂq%l)zl?lﬁﬁé §h%ﬁ§@jé‘5g o&ac%i eirhlflio state that a

substdnCERZhhN(ER)T h ptdR iR rdeans ({S4abaMdBbidsRS He Fgl otein and reduce(s) the
~N(R1) SO2R11, octgo ) N(RL2) ( RL3), - S02N( RL2) ( RL3)
rotﬁaiScactlﬂifx/m thsaﬁ@ll withegtangeyalyi r@qum@th eantuatiol the pmmnyn the cell.

sim{ligpe Eae Bt St st v DR briig” SR 2o dbrEn e or
therirﬁ&@"nolstté’ stattB8hahe %&%ce Thokedsd tIlQ d&ineﬁf/lﬁ{ihtﬁ%%f lif¥e protein in the

| ndependent |y sel'ected fromH, alkyl
cell azhthemt)shbstaitiaj/lmaltﬁnng thlekgnte] of the phqteianal the dedit @imdesy @kplmltly stated
and R13 are independent|y selected from
othepfwsyapgy }nhl‘tggpa A angorm;t[( anpn 1n]&1pg91h(§ﬁ a prafeyn i@ also synonymous.

The ;f}ﬁﬁlgmoff‘?g aft] @%1%&1?%6#%11’141{3? g%rfei letgl %A\Aﬂ{%ﬁ%%c% 19@){ acgﬁfator or an

1nh11ﬂtdra®9®€hyf dfedple; ah OaclivatdE oK €6l" shidulg b%bl@d&uﬁ@&b mean a
optional Iy contain a further heteroatom p is mnér-
qubs@qﬂg@tmmblndmndsacﬁwétl’lé@mf rort Yy, anK yahibiggrelf @an Kyl 7isa

subs? 6%&&; ?%#&/'\?I%il 1h]a1% @@%}5 gwn@c?f%g???a‘ggte %Ctty C[{]/.at a substance
"inhffts @G &6ind FRMire 8120 fLRUBLERIS bild t89hOhrotdik ¥l erder to exert its
cycl oal kyl, al kenyl, al kynyl, aral kyl, CN, CF3, NO2,

inhilgREY effe((tcsmlﬂ@()o)c( Sriz)tBRBIsubst{rce? )1¢t®(a®)s M(rcﬂsm)x RBS() state that the

substa%gggnp%o%gagg%%tes pqq(%ié %@%ﬁ%@)@ 1@3@5 bmds to”

have 1§Qig M(ﬁ?ﬁ%r (Rasihes IR ’ﬁeﬁf o blo(f'ﬁ@ﬁiu@rﬁﬁtt&{rﬁ%f@eécﬁlbﬁﬂﬂﬂe

and addi tionall or alternativel two R50 groups on
lnteradjldidEN/eanl twg sabsiameek 0. o, mz&memubﬁfamzlmeﬁeﬁdDNwS eebeptor—h gand,
g which contains fromQ to 3 heteroatons; R51 is
ete. >s é%@?%aerﬁmomeﬁpma ‘ipgs tog y%qyaamrewus witl sip{aracty Wil nip the context

- of df’él&?sgl!ﬁ% 1e t‘afa¥ i}ﬁgg%@ieg@?ts‘gg ?a?%?n #ﬁfltg %ﬁ%sp%&r&?%%%@?otein. As

usedaidf@mycb staﬁ thwa/éubstaﬁé@*déysl on” afprbtein@d NaffertdTel fbRMy Chidts its effect
rin or R52 and R53 may be taken together with the
on” fp¥ @@:efﬁc t il %Jﬁhtfﬂét}bd dras antfamnlydndagr(as treskilled irpestigator is

N SRR T IR
V6333007106 3<%ﬂo'§ptP&T ﬁﬁgﬂﬁﬁﬁfrgﬁﬁﬁﬁn ofaetutiRed form oﬁ an endogenous

I ndependently selected fromH, alkyl, cycloalk
protein & k gteatenextentzthan ﬁleh:@tr@mg)@gmgmon mmta‘gd counterpart proteln is defined

for the first time and referred to herein as a positive "specificity gap." In general terms, and
using an inhibitor case as an example, the specificity gap refers to the difference between the
ability of a given substance, under comparable conditions to inhibit the theramutein in a cell-
based assay system of the invention as compared to either:

a) the ability of the same substance under comparable conditions to inhibit
the prototheramutein; or

b) the ability of a second substance (usually a known inhibitor of the

prototheramutein) to inhibit the theramutein under comparable conditions; or
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[0102] Exenplary conpounds of the formula VI or Vla
include the followng structures: Br 0O Br N OMNM ~IN
wWORMNFEIMO N HCI FNHNNI---4 NOHNHC PdT/E82006/045394
()—|COBrBrBr (ONO) ON/I~CF3HN()—|CI CI NCI()—|

CRI Ef%&lblﬂw N#hf sefpng substance to krh%@g: Qrotﬁh@ran@ytem under

comp‘a%bl’é(gﬂdﬁ{-ohhHmNJmBr O, Or O(N- N1VvN ( N~
NN~ O eNNNNCl/HQ-lHONHQ-lOZNOZN zC C O
J0B'N N Whew-thhlcomiiamddnHbinGHe bétwebh e cB2bisiof Bivb d;suﬁé’tl\dubstances
02N F F O/ ONNN-~NNNANA OHI/ H~ H

(tesfié N}d?t?‘é}{ﬁlgé R A% thoyarsdes ainge pths reselt AUspoebr Gemeingousecificity

gapQetermination.

[0138]  Alternatively, when a comparison is made between the effects of two distinct
substances (generally, but not always), one of which is tested on the theramutein and the
other on the prototheramutein, respectively, the result is termed a heterologous specificity
gap (SG) determination. Thus, (a) and (c) as given above are examples of heterologous
specificity gap (SG) determinations (although (a) uses the same substance in both mstances),
whereas (b) is an example of a homologous specificity gap determination.

[0139]  Reference to Figure 3 is informative in understanding and elucidating these
concepts.

[0140]  Analogous issues apply when the case concerns an activator. It will be
immediately obvious to the skilled artisan that the term “comparable 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 ICsy values on the corresponding
prototheramutein and theramutein. The skilled investigator will easily recognize other useful
variations and comparable conditions.

[0141]  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
(however such compounds may be quite useful in their ability to inhibit or activate both a
theramutein and its corresponding prototheramutein), and a "negative specificity gap"
indicates a substance that at a given 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 real concern from the perspective of therapeutic efficacy. The skilled investigator can
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OO NHPNN_ NNI 4N" HN @GN/ 0, ONH OH 02N

Nz OS & N-4, kNN H 02N [0103] In a further
wee@eenesl enbodi ment, the present invention pPOWUS®E6/045394

i nhibitors of the P210BCR- ABL- T3151 t her anut ei n

easi\%’?éico 1%6 ar}fgnne%rf"ytl ag)p}{)lalghésag _quarg}txyfylgl\ﬁ%%b @cg& Iglﬁ assessnéent n a

manfrer faﬂoﬁe@‘tﬂﬁﬁt& hefnectis! S@&’chtdn%fﬁiysfé rﬁé}n&mst 44 skifled investigator in
selected fromN, NNRor CGR; X2 is selected fromN,

claspi{ying v ar>uR conmhwldj;ontoe:ﬂsdmtn esteg@psdioa mmaydmhelnfal in guiding further
eac 1S i ndetl ctedfrom

bl.e bond tﬁ
tead GRERFIL € DT EEA A B T OB ENBRIGI . ol kenyl
a[bg@yl ’Tlférlﬁu/éﬁlﬁbn aQBL_pch: Gs %I}%p&%%l% fan R% compounds that exhibit a

des1re(d(§1ﬂ2¢1}ﬁ(‘}tf)g£ﬂ C%iﬁ:hg:&ﬁﬂopm(ldﬁl-ﬁ)l bl Rhlified @)Rheir ab111ty to 1nh1b1t or

g (R'2 (R13),, -N(RL1)SC2R 1, -0OC(O N(RL
actiy (t PUERARY eterﬁrgpqgl UsiRgAn l}laﬁido gelirbassd @wmsyﬁem,w@re the effect
of a%gﬁjst%g:g'toh'rt?%@ehlh%/ar fﬁ{cpg}uttnlg g@g{ Sta%d e‘ﬁﬁ%% !ésg#ogrgggt € protein is

comphred tmecdffeemﬁtﬁe Befind dh@F‘loﬂ th®celue tfef PRhRFSS aidoh SkitaRd
each Rl11 is independent sel ected fromH, alkyl,

end@gf@p@%fowloft@memn aI kynyl aralkyl, aryl, and a

D8 205k St b B3 T2 BT GBS o oo

theré&hﬁﬂeiﬁ’énd é?(%]‘yfin aag'ifgaté& 1’ﬁ§<§1ﬁ£t@féy &kdct ofh HGel10far Fiheti e B Sid
may be taken 116 WO 2007/ 062213 PCT/ US2006/ 045394

theramg@trhtéan o ith com@pmndm@gmhothcramtmm Flhrﬂyar gheswtdnaetabdes the

discR STy oF FOPIGIE FERD RS BIR & HRaneip ghg SRrtig o g as areat o

e D BRI o
comBoundsgradtdes exeitah the comepsnding pictothae@tdiet By Opatiauls:

each R50Q is independently selected fromthe group '
embedingng of thg 1%%%39%;?4 comppEne BlaK PR SCEER@hipr and identified that 1) is at

least as effective against the theramutein as the original drug is against the prototheramutein,

- and/or 2) 1s similarly effective against the prototheramutein as against the theramutein (i.e.,
displays a small or essentially zero specificity gap).

[0144]  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
molecular weight up to, but not including, 2000 atomic mass units (Daltons). Such
substances are sometimes referred to as “small molecules.” Unless otherwise stated herein,
the term substance as used herein refers exclusively to chemical agents/compounds, and does
not refer to biological agents. As used herein, "biological agents," are molecules which
include proteins, polypeptides, and nucleic acids, and have molecular weights equal to or

greater than 2000 atomic mass units (Daltons).
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al kynyl , aral kyl, CN, CF3, NO2, OR51,
-(CH2))rC(O (CH2) sR51, -(CH2), C(O N(R52) (R53),
WO ¢@HAINC O O CH2) sR51, - (CH2), N(R51) C( O R51, PCT/US2006/045394
-(CH2), N(R52) (R5), -N( R5) S@RSl - OC( O N(R52) (R53),

heteroc clic rin
éi igz}ddl ﬁl)ocglrgg °d1 np"’ tﬁeﬁh @he PG e alnﬁistﬁﬁén‘gwed ina
h ais-based 1@1 af Blefh O th@preBel B dst458d 1o id
d elﬁiﬁ%’b\/\hi Eh cg%t a{i&;%s Rfygm 0to Bﬁrﬁg? eroatﬁg&rrgd S@l i%.l entify
agerge that erednliibensiar aetiveydrs ofthe theadruytein. diVkerytivo oahigyggéﬂ;tinct
R52
e RN S S

the ﬁbl‘t@@éiétanﬁhgﬁiﬂ%{mn ax%l@ll)lg %1’ us@r l[he a?@agr S?ﬁtjgl%t qh %ﬁ%‘%{ll’ fhe degree of

ring; or
resigtartce of erllharmmmn:ﬂo 2{ g]egn cﬂ:feﬁn@ﬂ hg@i’ﬂ edddi@rhihed 2tativ®to/its non-
nbered ring whi optionally contain a further

mutﬂ@@ EPHHeraALt (PfPtqﬂéer@n’t“émA using thepdrpg that iwas figst edminigered aud known

o890, Sy DL A B, B e
metlﬁcﬁl’k Mhe@ﬁm‘iﬁig&hb’ de@ePeridn rébﬁstirfé@ ffOP Efﬂ-ﬂl@ e ¥ landl?éié Hfflﬁjso or

the follow ng structures: F
ACspvaluegyarg wej 0@ st@derdinphe FIT EHCFWHI nd.thZe r‘ftﬂrated herem

Hov«%gz r?hgg%zﬁ_% e?agly %SZOOI%/C%%E%%% spflleé b\p 1ﬁe¢e¢b@‘wpen ‘fl@e ,{reptment of
the patiei¥ witiNa Miv¥n therhbh¥i® agen'fper & £d the subsequent appearance of a
theramutein. Rather, what is required in order to practice the invention as it pertains to
theramuteins is that a true theramutein be properly selected according to the teachings herein.

[0146]  Thus, for example, randomly generated site directed mutants of known
proteins that are created in the laboratory but that have net been shown to be clinically
relevant are not appropriate muteins for use within the scope of this invention. Such muteins
would not, of course, be properly classified as theranmuteins, either.

[0147]  For example, in an effort to obtain potential inhibitors of mutants of
p210%%4" 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
p210%A" theramuteins, however, it showed activity against some of the mutants such as
p2105 2K "t the p210BA T heramutein was found to remain 10 fold more
resistant (Huron et al. 2003, Table 3). Furthermore, in each case the compound was still
markedly less effective on the p2102**! theramuteins than it was against the wild-type
p210%°**" When the compound was tested against p210% P BBl mtant activity, it was
unable to inhibit the activity to any appreciable extent (p. 1270, left hand column, second
paragraph; see also Fig. 4.). Thus, the disclosed compound was able to inhibit a theramutein
that is partially resistant to STI-571, but had no activity against the T315I mutant of Ber-Abl,,

which was already known at that time to be the theramutein that exhibited the most resistance
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NHHFF FFFF FNF / HI=N\ N_N\ N- N--~
) (J~N_NO N'-NHH FFFFF[0105] As used

whereioee213 he definition of each expression, e.BCT/EEI096/045394
m n, R R etc. mhen it occurs nore than once |n

to ng‘—?ﬂﬂ HHI%eLHu‘?T:Ig aﬁ 5 eﬁ? qﬁ?ﬁhponbrgetjho&elg f}ﬁg& t an effective

Inition e sane S

1nhﬁhﬂr&ﬁmﬂpxmﬁfﬁﬁmﬁﬁﬂmﬁmdﬁ&ﬁr|ptlons of conpounds of t he
structures |, la, Ib, II Il,, etc., each recitation

dP148le tiedard. Pragrdo the digdlosuese tbzaumn,tlom 1Ine1nsiing both the detailed
roup o

Yy S i S ESAFL 5L U Bl i v,

no cﬂ@fahj%ﬁér@ %zh@fwm 1 88€LdeR rsﬂ&eﬁulﬁﬁ Qd'éngx\%g ? 9 chgfﬁlcal agent, let alone
begi'nning of this section. [0

a mefhetegyabet is bapabbhefiilernifying a@hbmrcﬁl;a@hﬂﬂiadé@edﬂ@él@l1ﬁh1b1ts the

inmplicit proviso that substitution is in
p21§§:"‘§%’?"§§ﬁ%@é&wﬁ¥p Weamrﬁqpﬁléa sherta eetenbthap S TS(Ib 4t atletoedp with

respBANRAA BB BT USRI oot PRE, SRR DhilL Ol

al. B]oomtmegu@bmgtmdlem@k%mw%@ﬂ rWéllsBé}g%Uéslh IR8kd&ia, 2004 V\%)
rearran enent cyclization, elimnation, etc. 118

20521 062 mp/qumaxévam%mt su[cb 9g®powv1§nmuﬁ@b@nnmmsely

sent nd or-

AR ERBBE0h o UPEAESE e 1

Abl- T%Iﬁﬂ{e@;ﬁﬁutéﬁl—lﬂedlafeQQQ%ﬁlﬁSnes?ﬁaﬁﬂ)es@faﬁt Al a1 {):ﬂlenﬂedevelop such
enconpassed by the fornul ae depicted herein.

resisfes, there ivno pibeeeffestive eltontiz tmamig’(tasmﬂ‘abla and Heath is certain. The

et RS fRisin B e TP bopiive %stetggfy Bhmsglogically
charh@Ei2d /@ ch&%ﬁaﬁk%ﬁtﬁ@iﬁé dFtectd ﬂ’%ﬂﬂ%r&@ﬁﬂé p}:“ OBerAPFTLL i eramutein.

structures (suc for exanple, structures |1, II,,,
Morkhvex/dhe lecd avdstigatoy vall émahepiatdectchgtied theiapp ﬁctaibﬂﬁy aﬁdl S
of t@ nfiguration, both configurations are

genqrgfi ERch o hyehi gy e resisEnt Beprmuein. [Fmai*@; the skilled
1nveét§}7iafo? r\)&lﬁ'fﬁrtﬁéft}afygﬂ?%ttﬁat lﬁﬁfﬁg%lfﬁlgﬁor%gp nrs]u§ as d@e\f\enlre]}i Ihgli%Hlent%yﬁe

In sever utonerl forms CCOT

increzbeipresdncs tidifindtiesal dephgtod paeiciln PEIIG MRAGS] Lﬁhﬁh appropriate
ossible tautomeric forns of the illustrated

conditinpsaliaws ong terutiljzethemetheg suthcayefivanhndo genons faoget peatein for
oGBS R SRR, oL L 2

ﬁm‘@opl MeNthe p@sent invention, a test cell is used that displays a carefully selected
pﬁenotypic characteristic (as defined below) which is linked to the presence and functional
activity of the particular protein-of-interest (POI) or theramutein-of-interest (TOI) in the cell
under appropriate conditions. With respect to a theramutein, this should be qualitatively the
same as the phenotypic characteristic displayed by a cell that expresses the prototheramutein.
A phenotypic characteristic (i.e. a non-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 protein in the cell, and is a result of the absolute amount of the protein and its

specific activity. Often, the phenotypic characteristic is observable as a result of elevated

levels of protein activity and is not apparent in cells that express low amounts of the protein,
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the invention may be synthesized as foll ows. One of

skill in the art of nedicinal or synthetic chemstry
wowurgees readi ly famliar with the procedur esP@mntis2006/045394

techniques necessary to acconplish the synthetic

or i)?t%@r (ﬁ ffﬁs al% Vﬁ%&*’qﬁﬁlﬂgﬁgﬁ&a %%vlhreg%t% CC a{)af;%giﬁt%ch will often not be
appaRRT BRENSE:Sresdin@ % aRRBuRRR MR, thesﬂl%fhnﬂﬁelﬁ"or #8€oMponding
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prototherdnateino Futtbeeitdes oftelbbdd@mlptraﬁé 2hap theGphreabtyatr, chatactensuc is
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the fHeFanSt@APhRhoUdR LS Rndd MR tHle éas@ gllﬂhé/ ) ﬁ@l‘i‘tﬁ@? fO{ Ect{s/zg{or bf the TOL

to 24 holrs 1/ a protic solvent suc
mayahatalvedys be alhitabisathire toelthawgiltddneastipeot iierakestsieh a project.
precipitate, would afford C. Al ternatively, product C
(Hopgyemelerbit knosun iypititea n peivtsn obe givea psepiheramutsid will always

exish Ffsr é Iés&l@gf {ﬁg &ﬁ}ﬁpmg %i@ "? gf @‘% T%P]l SI f %&%Hﬁ;{ e1§qﬁf: if, nghus for the
pur;fﬁ%é bﬁg’ﬁin@l@’f ubitbthsic 3pRhiteadicao b sﬁﬁk@g@e@ﬁl@%s%%tﬁ a éxven test
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cell [fma}zw m@mem ﬁhIESSk@]flec{ inmestigatoniimay l2lsb usé a gulmymb eapable of

e R BB SEihe 2B puec i Bhansse
ther\%\%éﬁ@ iffhekase élf]agch%%}ﬂ)( %?e%l%upgﬁ&WQ Q&ée’égs or decreases of

erein LGis a |eaving group such as
the ltvcbof tdmmnesmxdﬁrg thplantuaﬂﬂl uiﬁhm yaﬂewmme sﬂnlladl mvesnga&mooo}s;mulate
| so. be a symmetr

the @%%&o%ffﬁﬂ%mémea O(Egﬁh‘%‘?f? geinh e rtyhe tisEh tSd ppicide
i S SR80 B Sl A D ety nd

e ovﬂbmg/ rAodifies the TO¥, yenB3iZngtit b@nﬂanbﬁtﬂ}efrﬁy@\l@ TRti@t Actnally having

Heterocycle HH lul - O DE F [0114] For
' ’lcceé&%%w]é a compaRTfar the PIPARS I aTinaR hpapBEpEAeRhetotasc:

uhaxAEtwh?tlg(tQI) ut%:gcﬁ %nﬂ?l eﬁaglshn egz?ﬁlbsgﬁnh gﬁgtlarsz}lslgay system Exaniwples known .:

orone

1o ot O cilieiyhkilf OaRELEe heRbi foR@lch¥pulpbsthRicRIae SRNES o@fanu -sense
a base such as pyridine or another tertiary am ne, and

DNxﬁptlgmlqoydeﬂ, ameh intpiferierR AsfotherdiV Aliytetfesnchbassd

melfgieii<, AR R PR i i RnEREp P Sptemns. s maner
the Jetb@teﬂ@h\ﬁ‘i‘cﬂﬂlplc ‘éﬁé&laé’teﬁgtfcqé Hnked fﬁﬁh&ﬁ:tm of A% thaahAt&d hrpﬂﬁe test

evaporation of the solvent followed by chronatography
cell.uNptablysiot therangdéips, the saicated p}mno@plctahaﬁt&ns’ec/snseaIMsm

' ul d
ispPEY'y o EBBPEIOITENP HE DL ES ORGP ABT CaVBSRJI Rhenotypic
chalé&éﬁstﬁqg?ﬁﬁﬂlta%fdl Ujﬂglg%‘%ﬂfﬁ i3 iop gctﬂzatcg@ bPgd é)'l'g@oﬁl%{a%ﬁgn

di cycl ohexyl c diimde as condensi n
[0151] A phenotypic characteristic is simply a characteristic of a cell other than a

genotypic characteristic of the cell. Except for the specific requirements of a properly
defined phenotypic characteristic as disclosed herein for the purposes of creating useful
cellular assay systems according to the teachings of certain of the embodiments of the
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
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[0115] Precursors such as A and D may be prepared by

reaction of an appropriate nucleophile, for exanple,
wa2dwyhexnz ne derivative, with a heteroaromati CPCDIRIIUGICHS394

bearing a halo substituent at a position adjacent to

utili o@%eﬁ{a%gghn e§{ %{Bﬂ)%l{??rﬁﬁﬁmép‘tsé% orggor hOd naI o gtlﬂlqsnc

ose

char@bt%ﬂhticﬂ&%%e dntitdRor ]q?ﬁﬁeatlve Q‘iﬁ@@%%ﬁbabfétor%eas@ab}f‘"&ﬁrecﬂy
Chem Soc. 59, 81, 89- 3792 or @G nei nah

(e-g(; Absgsity abﬁlmrrththe e eﬁmrmt]?ﬁ)ﬁﬁcrom),pe)s b6t ﬁﬁﬁ)cpnmﬂp ties
of, compounds A a D, may be prepared startlng fro
Cha%‘i@n Afpreasurgd le% e Bh\é%%vamd@r@ Aemaisd i3horatory eqﬁment and
assa?f I‘MH&QS Wh?chca‘i’ 6 A th¥se cffvsﬁ i%Qil% %1‘9 T % fe t‘hggevfnvatcb?e” means
'y prepared by one sk e :
thattaroha[tamenstunﬁa;abe n@pgur e ifbthedv e détb@'ﬂﬂﬂ?ﬁﬁﬂéﬂ a?pft?)nate conditions
derivative Gw th an am ne or other nucl eophi
by agpincgparhytsegyer, relyding thease of ansntyae d@@bm@éy instrumentation

) A Y e T
deterabl& té a%l%ﬂl@@ drtféhk@ {V‘ﬁﬁﬁlﬁﬂ Heliry dRRYQIMt an§ EFV'EH fgne) Mgﬂe%éirﬁ%pon how

or a hydrazine derivative, optionally in a solvent
the igyiestigaler shavsestto desgatieaisedy syateth. ditrienarapleyini saarchmg for activators

of agﬁﬁ ST 3 & ea%{ro e?%lgl?tgﬁ;?)f ﬁ:;em%lﬂiglpiﬁgr;a{f ge g?sprga@ to have the relevant
I

phamonis 0t U8 LAPL B 21 or v

subs{aRty capablE)ofdctiGlting the-YOTI T2y pidiR3R: (Blility tRB3ixirGze the intensity

of e R B g BEoL pHENCISTLEEN e Aiahods 232hRgsl the
f@lshpw ?Eeno?}gpléliﬁa?écga{sfn%g ﬁ@[‘.ﬁl ?ﬁg%{a g]t%?flﬁlﬁné to %w%?charactenstlcs

The synt hesi e con

transdiqpiadion istit e drffaﬂ@m‘éhdﬁ Btlatb@tsﬂubé&atl:ﬁih@&plbﬁﬁﬁ@olﬁstﬁt@ adhkAMtic activity;
p (LG  adjacent to the requisite ring nitrogen. i
. ion 1%{1% etk wllapeylrane EPa%%‘éandmmwhbfndﬁemﬁ@ssml dfydrogen ions,” - .

ile Z ed
etc.) aéﬁ %ﬁé%ﬁlfﬁcma Qréga < Se%"ppr%%%?%\%eé ranfs%leﬁbl e%\so} é&ﬁ g]é}iap%ﬁjiar chemical

speciks sSth dsadAMP LS ?[d?ﬁ%&l(ﬂs EcyaBé Qucladtasl trﬂécﬁﬂatlons of gene
al kyl sul f onyl kyl sul fonate or aryl’sul fonate.

exmwm aieshthe dike.) The hﬂrmﬁermmpwéth%lczﬂhﬁa}dﬁa‘ @sewable or measurable

d K.
conely P BB MMkt S o P! PR o hibdesiy o s
o 0 o R0

phosphenytsitinn Ri 2 substritearfdhe j@oteits ofh tiagsi em:rﬂnxtlﬁdon ﬂow across the
em. Soc. 1951 1004- 1015. Ring

mem arrg\aiséggrl eh\e::v’a%t@@sgcl)r' rEgl'gtioI‘;s mgtrmf&lu}qr c Mlﬁlep(elﬁb 1Inprtain
embddinBhITEALAL t;ﬁfenﬁéfé%ﬁlﬁfa@teﬁg@g ﬁa%??&e&%gg 18 the presence of a

conpounds o ention aneous
modslewu efitheairottint Nudkimithtiohsefe inlt'@ldedl enBtspectab a@araa%nstlc that may
b e@nd W For exanple, treatnment of internedi ates of
€8S

FGOTPEARIHREH: |AﬁdP|S%4 brrain, ﬂ@é@wn ah@gctmstmi@ﬁ@eu” and
“phe%t&@fl; Q:gialla@teﬁsn oﬁ eF<):h.91rac er1§] | OW f St r e%r to%e particular

conpoU the i nve
measurable property of the 1ntact cell or a subcellular fraction of the cell following the

treatment 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
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-NR22-, R3 = -C=0O, RR=-NH, and R5 = -chem cal

bond-R6. Alternative nmethods to convert conpounds of
wareaoe2ie K to conpounds of structure M are wedT/URIW0&I0M5394

to those skilled in the art, wherein R3 together wth

tranﬁﬁljlltqﬁ'&]e&% o? fdgéfe%s(: I?fhqus?e'mk fn &t{ﬁfélﬁﬁ%ﬁﬁ&%ﬁ)‘&b@& 10m, such as cAMP,

i ntroduced, seguent

calciling psbd@iiﬂeﬁlondé ﬁo%mhﬁ@ﬂtm@ng}ﬁmphﬁwyhﬁ&ﬁtol e@MR}Pb@carlﬂfhate etc.
am ne R6-NH2, to introduce R5 and 0 KRng A W
It is RvioRe b one\f oxginary Bkiign 2ot 67@2 azfle an@hi/lueme@/ 4539 Hubstance,

the é Ollgrﬁﬁlcét c%x}%%uhe\:/ %/s@gac{gﬁ{lay et%@q )&%}ltaer N3 -ceﬁlﬁf_ﬁ %@Won of the

cell.t HBW%%r' YeUrdar tré%lﬁﬁéﬁtto&” @ffésceﬂfwﬁ?é‘hhﬂ@gm@@ Qs ﬂh@f&@kllc){uses the
in the presence of acid in a solvent such as et

substanet & eoroe indo codand withfthecdl must be perfatinet @s ti: mtact cell not a sub-
Al ternatives to cyanam de are nitroguani di ne or
thﬁﬁi RSH88uI f oni ¢ acid (NH2- C(=NH) - SO8H). An exanpl e of

La b h % g{h@gﬁgﬁ&gﬁﬁg%leg%g %%ggéﬁ%g wlﬁ%ﬁg Qin 1 8ot be an
intrigsie physical ot cigenical Wmdﬁ 'tlfbeprbﬁnﬂ @p didradutein d?@‘rd)tstheramutem)

Proc. Natl. Acad. Sci. USA 1925, 11, 72.
itself (e ADG ISR PEOHR] (alawaef fhepupteatingile Qﬁe&‘ﬂb rbut eﬁheei must be a

Chafﬁi}ﬁg%"%ﬂ%%Tﬁﬁg{%Fn é‘ﬁgf ogge Prozelﬁigratge rglﬂtselu? o Pf%theramu’rem)

1ns1dd’th€ ESE dha! Ffecin®4 clidrd Per@yfio 8 kEIMISvhibIE RI &R0t 86mlNe GReramutein
F, internmediates K are convert ed, respectively, to

1tselﬁ @ﬁﬁ@gmgd iry ¢qvaibahmye e Hobsxampde, V@erwlme dlrerameteinis aipeotein kinase

that awpgbl gPJQSﬁe(r)gontqgglﬂ;lo&/ eﬁ]'l_{)roﬁﬁpﬁlga Q{}éce-;ﬁ %hplfe?)g j@e %pzyme 1s capable
“of cdfﬁglﬁlhg(t‘ﬂ&ﬂ)ﬁospﬂﬁ)rif‘lagon of 1ftsfeilﬁHf’transfen\1 Ree2mBRia] Qlosbggtg%loup from
Treatnment” of A or Kwth a’ketone Sg wherein Ris
ATPdefto el f,abevdd NOT bt ageopfatan sllabe theddoBplionylbtiem state of the TOI
.as ar? ég%g&? gt %1 gﬁ%lp%’typ?g gh%?e%?en%tlc 0 tl'flr;dcsell %gr nsiée{sﬁgetm%%te ’i‘rh1(s) Es bUeeause such
a characteristic doés not reflect the activity of the TOI on other cellular components. As the
skilled investigator knows, autophosphorylation is not necessarily reflective of the activity of
a protein kinase in a cell, since mutants of protein kinases are known that retain enzymatic
activity sufficient to undergo autophosphorylation, yet have lost the capability to engage in
signal transduction events within the cell. The classic paper by White et al. (1988) is both
educational and noteworthy in this respect.
[0154]  The term “responsive phenotypic characteristic” means a characteristic of the
cell which is responsive to inhibitors or activators of a given protein (including, e.g., a
prototheramutein or theramutein). The term “known therapeutic agent” is defined as any
agent that has been administered to a human being for the treatment of a disease in a country
of the world.
[0155] A useful phenotypic characteristic, as exemplified herein in association with
p2105" 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
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whi ch are further enbodi nents of the invention. O Ring
A, NN Ayl A+~Y Ayl HRST 122 WO
wQe®70229213 PCT/ US2006/ 045394 NH R Ring A K BCBUS2006/045394
Aryl R22 U [0121] The non-guani di no carbon- nitrogen
n l.ectivel reduced an .
comfiMTHER AP Bustlefo i A EERI Bt o RSy Priety of
diffexbntreenulat % ®itdihg Ofis a@iﬁﬁlp))rtaﬁﬁf&ﬁ'chﬁ% Jreme %{Veﬁtml{’fhﬁ{ I%F @@ré‘xpressmg
one with basic properties, to afford conpounds
a selepled praigiann iotter tasdure thNleFbaFan@g ofisych, a iengtypic\ chatacmﬁsm the

crar ORI Asro R O Roorbhde S BT ) ol scesed
I i oy
proté:ig ulnﬁg sugmé\%; g@h&r;égﬁss g@dpfrlgsglgr?% Qf?&v%ﬁ‘ﬁ@ sRidh %}@Z’tﬁéaﬁggg identify
inhibiforaoRactiyatdraef 4 pretkic af intexest (ROB @b deéﬁ/etls A@:@bﬂd&kﬁgﬂﬁ Cﬂhebp’henotyplc
conversion to, the corres ondlng acid chloride,
charaglpiiticds FapRpysi Yologhanges i/ de dasted ﬁnd/@r speeifiaactivia Qfg‘-b@ gelected

ot S S Bl 0L, e G g PR L

respwtsive toyedt@sinnaodllhof 8Sthe POI eDffEFRAQD BReh ﬁhyéj*ﬂzéhﬂr‘?esﬁonse ”
Treatnment of Y with an al dehyde or ketone (under

the spegidi aapopka ﬁrerma@mrv@ldh@smo kot medulatonahydilaor ¢f the

oGRS PP B
ther ﬁl‘{lﬂél‘ﬁc @Hé%@n@éi‘ﬁibﬁ hnd ﬁcgﬁut‘fbn Q"{h@ Iﬁg&l&'ﬂsefﬁw é gfi egl::g 1
représeutsone oﬁt‘hmubﬂahtiaj/ adwancdsai| It]xas nﬂengomemmaqmbr art, including

b
Avofifia? SN it el YOt B Gerd S aEl bt SR 6. Pyt. Nos.
4 98@{'2%1" fh@@é b 5 643, ds5an gy 06’7}. %E% n‘flfi’itcgtkéﬁsa{n% sefegt on of the ;
repl’ade the ["éavfng grou th a rdue

phenBasspenserproddestihe glhj/‘dd ﬁivyﬁigato\iifwﬁ}fwcdlmm @ss@fy@y@etﬁfﬂfu@ ifléxtremely 3,‘

the desired. carboxylic acid_ internediate W
sensitive in terms of its ability fo identify inhibitors or activators of the POI, and therefore

identifies such chemical ageuts with a much higher degree of assurance than any other related

assay method disclosed in the prior art.

[0156]  Though not always necessary, it will often be advantageous to employ cells
that express high levels of the PO, and to select a phenotypic characteristic that results from
overexpression of the POI. This is because phenotypic characteristics linked to the
functioning of the POI generally become more distinguishable (easier to measure) as a POI is
overexpressed to a greater extent. Further, phenoresponses that are observed in response to
modulators of the POI are often amplified as the functional level of the POI is increased.
Expressed another way, the selected phenoresponse observed in cells that overexpress the
protein (or theramutein) is particularly sensitive to modulators of the protein (or theramutein).

[0157]  Preferably, the protein is stably expressed in a test cell. Stable expression
results in a level of the protein 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 proteins of the invention, such down-regulation is usually
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[0124] When R32 is not H, then a protected form of

nmonosubstituted hydrazine may be used in the above
waehene22ih pl ace of hydrazi ne,. Thus, treat meneCDiS1006€045394

activated carboxylic acid fromWw th R32NHNH PG

L g e S e e R

expiiesdiort lsoRioteautlgandthtaidea lthWBthgoy 1@@1%6‘%%5& r&ﬂa‘illstlc that are
treatment with an appropriate al dehyde or ketone
Obsmﬁb‘? elrse of an dseavt dre dueptimaiilygn tintabitivh er act1vat10n of the

nve n R32 H (.or h dr oc on ch A’
protflﬁ, ﬁ f‘ chav[x%ﬁl?% S lf:‘f AAVER 1 Wdlplﬁlgalélﬁzloq of the protem subsequently

1543 aF(Sﬂ thés‘é'?@z[ ' | f [
oee synthesis th Sgﬁé(tahtg&%éla%bﬁ%%{pg%%?gsog glieg‘?ﬁe?n {l&; %% éa transfection
follervbey teamsicn epipesseivhaif itheeprofeiromby baedeblsel pRividsBhitaRSselected

t hat. e |l ogical extensions of the illustrated
PheIEFB’é%@?é%Ctemﬂﬁlags mgaRyiratl ol the ditsbian oé Hressety SB'Btem is short relative

to thREJY@% 448% dg% 1'n%§ Ifeﬁglr %gﬁle%ﬂaglglteil ng}%ﬂr%/%r 31;0 e% IF}gab 1510 e
cxpehjedoh) g stedidveCdk ORsr t‘ﬁésetrB@soﬁp %Ye%bpéﬁﬁ@s%ﬁl%%ell lines are

[0126] As woul d be recogni zed by a person of ordinary
Pfef%rkqdl .S, Ratfﬁﬁﬂﬂobé 986,28kt ageous to enploy a tenporary

PRS2 AR RO bt O %rq‘i%%?édunlha?agwen

conckﬁtﬂﬂﬂihafoﬁnmm%'a%@kb@ﬂ%h@ﬁor@sp@ﬁéﬁee&tth@k!eéf ck lg@affecting the
functional group which protect 1t fromundesire

Contgoldrrllctalthe saamesésentaitl abals . TIB(tanpl“&slludﬁr spemfimt}pgapt ¢C$GY means
S i ude .esters of carboxylic acids, silyl
o mep R o g oG & sBised Camar i inancdulatahs ssfcbied phenorcsponse
<4 f
corr pira Eridl %%idggg?% Edpéég Eg(rﬁnmg (ﬁ&@ﬁ%éd\ég eaé%ermﬁtelﬂ lag(teé‘; gell relatlve to

the abilityf savd) t&npcﬁmd@o rIMdul%lmihe ¥ Bh&doRespEnderin hlcoaBs ndlng control
New York, 1991). [0127]

nthesis, 2nd ed
ceil. dix thempaesee A amflwpa ke %% deshnisie e nen- ﬂ@tﬂtr@ﬁ-emnécgenou% target
t
prot R b o i MU b S PO R B St e

mthﬁtOfmtitﬁvaﬂodeﬂiheftmgéﬁpr@félrﬁnd/Or optim zation of a
co ound as an inhibitor or activator of said protein.

nePaterminghon ef he 8¢ pnomdes the skilled mvasemgr wigh a method of

comﬂ‘a?ﬁ% urr?llaaﬁ%g :pg%{eo‘él%lecg?rﬁp tVﬁﬁl.ﬁl gﬂ'btg%F fn% }HP-F% 1[51}(131181 Iasgroup of
compdMME@NEtWORr knford) 1 0cfa8iaE @ckir Itepa‘fﬁé grdaul Eé‘apﬁwft}pm cBhitrol cells

such manmalian proteins. A "nmutein" is a prote

!rrespﬁawmgf thA patenepaganst thesegaeprotin bbdnyi gved ¢oemmna:wlmm the
that has occurred inits

group. oéplggﬁlgﬁla ?Wg%xgiéﬁéﬂe( %@iﬂﬁgl spRelizgity” 1 gxyar actyjity, against test cells
relatift A @08 céTRYaré E%‘%éﬁllﬁy‘ tHe %@g&gﬁa 18 cgﬂﬁoﬁ{x_io ng?ﬁcee o‘t\yﬁih’eCSG will

characteristics enco ote

assistin selegtymgen vampanil thzitahayi‘taSsoﬁElﬁiyfbb assuntadtta |h§ﬂ!é ﬁnmmal potential
%gq vity .resulting froma change in one or nore am no

side effqefpdn patienisag eqrppar ?Cbthél]ler?ﬁmoumdﬁéwﬁhlb the aforsareatippasiceroup that

h f n Iteratlon of at

sk P OSOUNTISERL L0 SRSl Rbay RS

compahiag gel-based a8dilyenaaied dseatEpsiRe cihves [rﬁt‘hbi@ BntileRE hBWEver the
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Ol R Ry PR ETE el LG s s

correfRBOI®R ICasvaues using a cell-free assay system. This example uses a protein kinase

)

137



result of the nutation) resistant to a known
therapeutic agent relative to the sensitivity of the
woewreat ed version of said protein to the thRCHpS2WD/E45394
agent. This specialized class of nuteins is
her ei.naf.t.er f. ed t ther.al iR, .
oo g S EU B THBUSHeERH e Ry PRAA Mo kAR i IR at are faced
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MTOULCT L. ACCUT Ul |

gty —theranutern—Ttefers to—an
endogenthlt - delbiFaeripitied Brojei Kinass fnibition Assay.
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activate the prototheranutein. Solely for the
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Bl SACKATE L 0L LOUa LS 0N, 0L KES, S i,
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compenplaee gdhebeldit Hie nepreatidme thesesrreleh Parels” of Rotep kirgses.
. ndoqge slv. . i initi-an . .
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idenfifySRAFRUB@UBLTTEhibR 6 W PHSciakeisss Syobsible (viherithas tigrtdrget
bacteria. As used herein, the term "endogenous gene"
proteinkinage itwlf) Fhnreasining hehindbinanpresshat thahihe fiaver the number of

o AT B AP B SR bkl AL 047
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for thighrimgItype 1 Hheraps plgmajinity “tfg?ﬁ%@rosﬂ%#eﬁ?tb‘fﬂym&? E)‘?‘btt}@ﬁ Fesulted in

(i.e., awld type protein is the prototheranutein

fromwhich the theranutein arises). In yet another

aspect of the invention, a theranutein is a variant

of a protein that is, itselfl38already a nutein (i.e.,

a mutein is the prototheramutein from which the

theranmutein arises). In still another enbodinent, a

theramutein may be further nutated as conpared to a
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a "primary" theranutein, whereas subsequent mnutations

of the (already nutated) T3151 wvariant nay be terned
w@:2@eoendary theranutein, tertiary theranutei NPCEUS2004845394

exenplified bel ow, a nutein of the invention is a

j,nase th gt esca
bené’f?(i;:!llae@ﬁef:tgn rbpa 181?01%9' ta 1§}f> OglCLYPERiq 8artc§pﬁ)ér9 cgépe fppll intestine,
as dﬁUﬁﬂe@pﬁQfmﬂ?'hefﬁi‘ﬁ eDBsﬁlt% tﬁlls 'b?d's? gea‘éh(fl"t‘y w[tﬁ%nﬁf: 'ho%v& imatinib
nore conmon or "wild type" form of Bcr-Abl (wh

dispidys @ haghdrgséarpfasliviet $pecifivity s the aasamysthabf ‘ehegxrma&f 1ﬁ1yent1on

.qf . t rotein. i Itered, [Q132 I S, under st 0o
Whl‘ﬁhlﬁtcoa“%P%&V&ﬂ}ﬂt%ﬁgﬁ degresf clinses! )eﬁcs“c)é?ﬂlde’i’?%ﬁ@li’d}}%‘ll%?t side effect

profﬁ@ GRaAefthe '}ﬁmeb b Bpﬁgdtﬁhe{n] tHché\Jer aals it %@cﬂﬁ@ﬂf 83 %wen

that a nmutern of "primary eramnu

comphmd drays mevie célhﬁém&@mms bﬁﬂie%&s@ﬁzz zn%ntzdﬁ che ﬁfo@@hsed Cross-
pecific activity relative to its protother mut ei n,

feacﬁiﬁl&y Ppthother t%féetfn 8%°h| as Kinghisee ample) stheppriotsjn kinkseiamsly hgmbers
may 3Btk dviRl slag HBGE i B paciene MRS bishied indipinegidetail below.

pri mary interest is one that. has the sane, increased

or ot of ? %‘F - REPIS Thih Aiifagngi e h’sﬁth%@s) Fabe anvytiandy
poor |y

dheporesponseigsed fgllul a§ A§§%Ydsx%ela@mﬂvat e
the prototh SYIsRAu g ¢ PRECIA f6:8Ghbvi ous to
Coigowit | lT€g) #alist Test d:énsW(ﬂM) tq(fsuﬁgzhﬁit CARPSIRCURIEND | CSG

that— theranmuter ns tan i nchude hat urat+-y—ocecur++hg
or Pnnwwnlv ohserved varjants| of a protei‘n, for 1
exdnpl e, variants ltohat are expressed fromodi f f erent 10

alkel es| of a part 'ar . €ne. 1 So es—such
5 parT Ly g T RS, S m

vafahts—ray-be uiremarkabl e \nth resp their
nd?mal cellular fl@nction, with funct i ona&l0odi f f er ences| 20

qu]:leggl n% apparent only in the préesénce of agents that -
r entf § I}C&}*Smﬁhﬁu yowdl by deawrmlpwtherevesidgaten fipm the results of the

.>_ ' s l e at ur al
cell %Egﬁgrs?f%ﬁ\}laéﬂgﬁyes 0 a§%%r€£01§?021?8§1%§ s Olﬁ%\} gompound,

shovéng b $0Vy/inhibitbiyl @acériation (E:s@GIaILﬁ:LtHS)tiﬁﬂinbﬁioth (0.2 nM). As shown
dlfferent but a therapeutic %@nt t hat nodul ates one

in T%@ﬂ ped Figel 4. depieyer, fhvs @ﬁmmlmﬂ; wishie spextifieity fofr @3 Bdst bells
ated t.h as t of the i ventlo
retrfieh) pRSC SRR CENENRPe b DO (R e i Sisadypetnoter.
Slrm&@l@i &&hp@nﬂ@B%H@a@gﬂl‘ﬁfﬂﬁé %oféﬁ{ hitnadotit HMH% fy°s of 10 nM against
contributes to a given disease state such at
the Tgstqellatwireseasicomphingl Pas s100f spsaift tR@ B winak its BEs,dapibe e trol

B LB T IR o
refleéttBACORIPouAPD W hEd Bé ﬁﬁgﬁr@ferr%@ c&ﬂlﬂ&%@%gﬂ;@eeﬁﬁh&%XWO kélpgther

or nature is intended the typ I sease tha
consmratlpesab@nlg equat. Mmitlhg)ot'tymﬂy dbwepsrpisehdl coh@buihg 1bﬁlown in this

Z gﬁﬁfg Lor nDduI |on according to the teachlng
eXampsy pPEY F%‘Eﬁ‘“t Af thesgnoup fmhisrms phity 68 Gori«tOs(Tablsd, Fig. 15).
a
This gir%gl?éeflﬂﬁ@(goﬁnﬁhd d éﬂg}vg gl#éq%eétjaﬁ s%%cﬁfé%lt}pf% hr%[}ge‘tsls %egﬁ Jelative the the
Conteri delys Bmdjﬁfoﬂrddie@xpectéa)wl 108 ke lotvbe isdiddcedf inducing unwanted side

i nvest i gat or use non-endogenously occurring
effecisyp patients sjnge ﬂg% Piag icdnsd ifemmor disect testipg aﬁtheccemphend ina

11v1n€€élﬂl? gﬁg%?{rhg Elg%ﬁ%Q p?lrn? e%%a%g gﬂ%ﬁgﬁ’ﬁg@bg‘% lﬁl?er q)\ﬁaéwhelmlng
maj oﬁ‘@ of thé€liddds. |1the\ﬂtnbbrt&{t§jénﬂ% aRPE8EIA Rdndthed CS@}ﬁéa%ﬁl%ment

one aspect of the invention is the identification

an agent that is active against a protein or
theranmutein that arises or becones dom nant (by any
mechani sm prior to or during the course of a
treatnment for a given diseak¥, another aspect is the
identification of an agent that is active against a
mutein that is coommon wthin a popul ati on of
unaffllcted |nd|V|duaIs but wherein said nutein is

.
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nodul ati on by an approved drug, and where the

variation in the activity profile of the nutein
whewone1d nportant (and is therefore first i dePtT/UEmd6/045394

as being a theranutein) in a disease state such as

alloWQ %{eeﬁléiﬁed 1§1ves¥1§£t8%( Q)rrgﬁcflﬁ Cciielo fheP? g s c:115 atagégll&nﬁ@ﬂm of a series of

['OcEess whi chOhas 62k
com@bﬁﬁlisl’miz’ pénﬂ@ﬂlgﬂoﬂm dpo?éifcy@ff aéIRkge sy%tc@l%o PHAR! 4 élfhough compound C
di sease may be caused by abnornal Ttegulation of
is th@éwstmetr:ntwnwnedmt istheamostisperifitim itshabibiyud aﬂmblbmeultest cells while

a be treatable with an
leavf}%tﬁisk{é&ff %(fetﬁﬁ ﬁ@atb‘fe W%%F%mvei Vide\grageaiatiphengg nghis is
reﬂécfe%mﬂfﬁ'@s@’gidh@ anf ﬁeﬂigﬁﬁra?ésftﬁﬁtcblzﬁ%o%d Cnl% I'Ie? r}}ah\égmpound A,is
where the therdmitein was pre

the ¢omsposnd ikt sBorild be giveh ﬂmrhz(gl@bst Piadrith e m&&%}&%hﬂfcalaand clinical
articular tumor type to an anticancer agent varies

dev W%H@lﬁﬁ@ﬂ§1duals that express different variants of

Eﬂ?]rog tZ g%f eﬁﬁét{x%?f&eé&gg re]:}n%_é? % F]tsl;ﬁxéanggrrprgﬂlfc‘lgs for an ability

to rank okdbraal pﬁ@Mﬁzeﬁﬂhb %Bzﬁ’rrﬁbe&ﬁ:@pd@cov@fﬁﬂﬂrﬂe%ﬂ%mgﬁ’trﬂra&ss ina
the course of treatnent of the disease, but are

manperaukich tyag goi possible mewipedy. Thopgh #eiative appdicatien of the approach
S to

ect d ir altered si vene
sivefl b1, FtPlel iRtsetigfior wit PerbE PREmeHEA ghommist may
synthés@z’%:tdﬁﬁl'&gus Bpé&@oﬁs ﬂhﬁ@&ofbeﬁc%itfbelyl 1iﬂghé 5P sysm Wedlribed
and "activator" ‘of a protein are us
herejmtast @h:hn:gmavbhgds 1Amh€aissaywaetbbdi atyha lrsvbjltlcbrﬁ rdmkmrtlﬁdhé Gompounds
ds to and activates

accopdiRg g ancr@(%sf“ glélesg ?5@% st sk enes fomfugber fé%lomem, ynd repeat the
proc§§saats %Qar@fttﬁﬁésvﬂs%%ces 11?81Id'ef’ &t iﬁﬁy dg lop %Jgfcﬂﬂ n’? be mmﬁounds that

actrvator of otein" are’i

exhlfﬁh @ haglt dogadei afmpéxyhaty agadist ¥ given TeEcelleelp@vd fodls Pfresponding
nplete. Likew se, as used herein, the terms

. Conﬁr%Irﬁegg Snce prgivenpompopnd Basthsen og‘flmgegrug](ngﬂ e syisterudesdribed herein,

i S S PRI L s

celluldraCsfratid sneifodadderitielliabb i i Mgedst ﬂﬁf&é RHRGoRI 1 sﬂil}éﬁn
protein. To state that a substance "inhibit(s)"

invegiiegtasican Hisapsoeend tutssplete sholieadi spumlzah@l Prootse |thnroagidadd1tional
n the cell

he
chenfi Gl RatoNE g e PeRuRL el it ey Bhafeiod PhpioRgties such s

plasif€hhlf- hfegloml'bﬁ’(ﬁdvﬂﬂaﬂlﬁ’cy,sérﬂtr%la&é?l%arﬁn&b‘x@%tsﬁ’l Cg ropriate animal models.
‘activate(s)" a protein, such'as a prototh Pamirein or

Of coures, svuliledlibood of sush sompeurtdsdbvingehsddsatdaffects o theasgst protein
efined function f the protein in the cel
in o P oS il Srviglts ey arrwll b oq pigess Rgoptimizing said
comﬁU’LﬁHe h&o!r(ﬁné ﬁﬁh@ ?xlhét ody'akme@ ﬁ&ei Ldehet. tﬁjufa\klﬁg Ider, cell-free
ot herw se, agon istr and an
amﬁmdmh|b|tor of a proteln are also synonynous. The

i nhipitjon an |nh|b|tor may be partial or conplete.
E&q E}Bﬁ ul dgH %eéma’f? diggaly %Raé?nt écr tb@ﬁkﬂled hmmstlgﬁtor tByt analpgous

P,
anpr&fch@s)ﬁﬂg? gﬁo bé ﬂtlll&%\bl\f}?&gfvta OIS Q tKa[ %w?n a,r%g grctt%ma ﬁtdwﬂl also be

construe ance
appaent ot elillBK@vkstigtidtithathete arfbthdriiyBbf @étel%lmng the CSG. For
p210Bcr-Abl" is a substance that binds to and

eyafrmlﬁa upingghe wélbﬂt@h exdmme giyen Rbpz1 amdher AstfuTappsoarhdo th@tmine the

CsG BRSRRGe rlot) B2 Pt ek Cobpoud icpigsuls in 50%
growt}ﬂﬁhhiﬁwtﬁ&{ ¥t tﬁé t&@tol csll Thd, Jidided bR US Est th@enBation of the
substance "activates protein X" is to state t% he
substance binds to and activates protein X The terns
"bind(s)," "binding," and "binds to" have their
ordinary neanings in the fi®d®d of biochem stry in
ternms of describing the interaction between two
substances (e.g., enzyme-substrate, protein-DNA,
receptor Ilgand etc.). Ae used her ei n, the term

I a . e R P T] -y



on" a protein, etc., and all such related terns
uniformy nean (as the skilled investigator is well
waarey22that sai d substance activates or i nhi bPEBUSHDE045394
protein. [0136] The concept of inhibition or
' | & . endogenous . protein.. ..
conLAY LA 1cls T AURM: LT A SOHRACRUS o1 P Biincatons
of tidouppreddhandy ips wiileded ab svetlgintlathg dogfputifg e 16 ?érithﬂn'm fi@nd
referred to herein as a positive "specificity gap." in
congrafations af afhigh coampundsshey agivemberbentage afzstivids narmalization of
. I th cificity efers to the difference.
citn SRt b st Bieopiage s 3Gk e ohiBn st i i s intended
on tRORR@ATHR: Cmditéd ONsbstQed E‘é}hﬁiﬁsph 3¢ HNBh AT R Bsdoflsifeness to
cell - based assay system of the invention as conpared
the tegt cell rémponsiwdneshior diw prirposendl ddiernsaing tiswd@SGance under

rabl.e conditions to inhibit the )
E&%%gt h # AWRMASES e I o-@}lopﬁ gonirql cellsjtegireells msthedps described above,
[.nhi bt Qr h :
e SURBEIREE Pl L, AR L0 g b npe considerd
to b€ goyriadlmidag caahdtité E@nsounds, wiBe Mo 2RO dA6ARLBSG values of greater

PCT/ US2006/ 045394 c¢) the ability of the second _
thangppeoxiineteln ) wardbiewuith aromising epe manthy ef furthed epnsideration.

ra ndi ti;ons. . [.Q13 Wien..t h 0 isQn is. .
s e QT R T R A
compb@fli@d delldhiad sybidhl versu@hd ﬁ@reﬁﬁé‘di@{l’l# RlPH3LIBRRicallP Selevant cell-

result is termed a honol ogous specificity” gap
basedsyeiemion dhg pmsent 0Ove8fionAl t er nati vel y, when a conpari son
[ de_between. the effects of two distingt . o
T15BT e e e b i EGen. sPRagy PBRLnG S e tridentity
and/bBmiBSi R ARG 408 AMRh AdARM tﬁéﬁ%n oL RBRpBEnd 38 patient. The
prot ot heranutein, respectively, the result |ps ter mspcf1 a
cell-hased l@ldoponszapacnéthed dlyowsgmpy (G@E)ifdeti@r of poadritiahside «{fects as
Thu a) and (c) as given above are exanples of .
* COMpRIE i“b‘i ﬁg]ly-gree ropeh. gﬁqr)pxglaﬁle( g@tm@f&w mwidegghular specificity.
. u - B et i :
- oop PELHBARANS el TE D WP AREn TN AR el A R compivgningn
imat@pe’s isfgnéfidayt ghanceihahdrhdabf ani-c4ieds@igRefiewens it istot without
, Fifgure 3 is informative in understanding and _ o
side gffgeis-dReang cYifenss deponsiegiesshatliontinp inassoeigted svithseandiac toxicity in

I . oncerns ivator. It will be..
» soREK ISP OFGRATRSRNE A SR SEb AR B b B e
patidn@y také Bt aRlieneppeidds@Psimel Ncl udes testing two
di fferent conpounds, for exanple, at the sane
tH98ent Fhrdugh thesusstofake mothpds ofithe invantiar, Fipiry 16 ehatsatiat

R P
signffRahkt@So@th ihhSikdry cBRRGE LN Bntr&RM:s Vit YRSsuBR ALy belov¥] ’éhe apparent

corresponding prototheranutelin and theramutern. T
ICsp $tai delleldr faxvabt (pattdO piil) on asbhtyolrcet dipnitize imativeb exhibits at
#Pﬁle}f ul, variatians %\C‘j} conpar abl e condi tions. [0141;1
markedysughes copesntRioRs: mdish results hecomssivier #qre AVigentivieg the
t r f | '
comga‘}%%ﬁﬂ B the FHOSLA %ﬁfeg Cg’%@é‘ﬂd? \c;g tlgggdégrlltfc{l é:?]? ;lhéé grg%%ﬁlggtsetd to those

eranut ei n have
of imazi@ito, null or no" specificity gap indicates that
there is ngo significant neasurable difference between
{HJO] ef frettll grother dplopeniation af theanethed: spmpenrdsasghich may show

0 it f n.the pr er anmut ei
pronfifR A8 I8 s B RS ) Put CLOTRBR IS opan pbove)
wouldbel xb¥ctédto Ve bidhePpotafitidl ¥idk @f0ak th FatichREEPERY BvéNbhger

its correspondi ng prototheramutein), and a "negative

specificity gap”
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i ndi cates a substance that at a given concentration is

| ess effective against the given theranutein than
wagarne21da form of the correspondi ng prot ot her BEMIUSI0N6/045394

or ot her conparative formof the theranutein (such as

trea(®itnt B%ds”@() o a{ ]ila%%fd lo%%tvamé% ﬁ‘gt\}ee&)e? SRS ?tte% %gzto?hers with

category is I"'esser I nterest

respbairtoeertdategas hed amjazc@ﬂppABﬂ%”‘ rexeRCaiter &the, 20059 find still other
where the conpound is so potent that its relatively

groyps §13ws cvepfeatercdotich kempperdsrinioslinicpkirigls. Hovavenlbased upon the

once f.romt he ect i rapeuti.c
teackiR6 BE i BPRARRG R Rl (3 st S SR 3l b fncreased
inci@¥até WBARERARR&Id e BRI dateft@COgNi Zze a vari et y of
approaches to quantifying the specificity gap

495894 s ménprefamred drugsmresninginkithoé df the préssninvastionneesises the

Such an anal ysis may assist the skilled investigator
follgWing| assi fyi ng various conpounds into discrete

or i1es f f .

‘f@f’?ﬁ 1?%%2@0&%@% P?gippcﬁgﬂoﬂ tér@stgqu?j %hs u dtﬂgxramuteln for

whl&ua:hommdﬂfa)d or adtDhtb2]is (Témecﬂ NQ&sh, O POI $0inPliekied ©8 sipected to
means f.or |dent|n¥|ng compounds that exhibit a

be iggplisatein spiablisiing 9r @a@tem@qpf@ﬁﬁﬁg@mﬁgtecmrhm due to inappropriate
expﬂe%s%l{ é]l’f a I%Qta D -11%({] er rantfl:glg I&ﬁ d)ecn 1cla@p VlP}IHt Wg{ltﬁ%ca%on o?an appropriate

eramu eln sing ah |

-ther&hieind &5 @fard §§:aﬂ1a§'1’>§ @ﬁbﬂﬁ@lﬁ%ﬂgﬁ@arﬂﬁﬁﬁ%hm esqSee, Gorre et al.,
substance on the cel lul ar functioning of the nutated

Sme@mj dgehsasalso PRTFTSOHES FA%t Brinfly, patiestiat bave keen lgeven a course of .

e R 5 MO P8
prot{)t@éﬁﬁiute-ﬁli‘hh%hid%%uﬁyeﬁh%mﬁﬂﬁ%%nkgﬁl SHEAMST s (aonsistent with

conpounds capabl e of binding to a eramuteln an
dls\,meclﬂvwgiralc@n‘eﬁub randroelld @tteeye safrfpmstdenned fremcsakh phtéamts. are.

oning of said theranmutein than on its
bty ifgﬁﬂ@ﬁaqnﬁar dRbrratRs e hiurTClER RAGICR the sepstaemf the -

prot?ﬂ%&%?ﬁelﬁ RGeS agld%oﬁ{palcegq@ ﬂ#rhqé\’l&?ﬁgg&grrnglgfg %1?(%1@ Qcid

eranutel n and exe eas
sequgheadfahe kinoht plototierafliedt sar drhbmekéqubﬁkfe M@t ifii8esent, are
of a theranutein than previously known conpounds are

idengifpdandpre garelagd w%fueéﬁaqr@é’gf@ﬁ@mgomemtn@mm@n A function
elthérrfn @elpg%steh G lr@&re cBl rﬁ%’x qﬂ froefe %sre]lsr &Igsn[\?/n%gltaggﬂ]t ysiye sfjndagd

reened or a
meﬂﬁidoldg@a@ncéﬁesﬁﬁaﬁﬁ@-ﬁﬂldﬁi’n@ﬁhﬁﬁénstéﬂ@céﬂfﬁfrﬁﬂuﬁh@h Baid®nt BEmore
original drug is ai nst the prototheranmutein, and/or
confg}ne%ign@;mﬁ pqpplyseeef g@med\ﬂ@era"ggﬁemwhlph gay be used in the subsequent
et %ptoéhergr ein as against the theramutein. (i.e.,
“HRC8 Bt 557 ‘QWEPP or essentially zero specificity gap).
[61A4] bp P%‘Vlﬁfm oflh fRPEelPhat é?;%rés%é%ﬂé PODand# &isiﬂ%yé Mbservable
overexpress a theramutein of "Interest are used
@nmwdehkﬂpymﬂhﬁmwcmﬂaqgmnmShﬁhahMGﬁeoemmﬁhmmnm@hePOI In the case of
actlvat s of that ‘bind to and.inhibit or that
a thegamt eJtn0 Q:té/pl\g &b@r cteristiciy asuallyong wyhich has been previously shown
o A B R R g o
corrﬁp&niﬂlﬁ)g p@tothérematdii.eSch a mfenbiyﬁlc%ﬁﬁcwh@tl@ﬂﬁefsaﬁﬂté@ tdexpression
used hereln the ternms "chem cal agent" and

of thec%}%ﬁa@ hae beegmaeviQwtly Finver iorhergwantiye lainbibierspriastivagors of the
POI &gtﬁ%Pl%)c(&ﬁ#ﬁfn}ﬁge Lok ﬂttg‘ 3{)’?@62% &e%aacbﬁear\é% £ a n%er%:rgsponse

atonc
One léﬁibb&m(e@ﬁbi BBShventisahs tlﬁ&i@ﬁhﬂﬂ'@ @5ec G te PREMIEIFBAse for the purpose
referred to as "small nolecules.” Unless otherw se
stated herein, the term substance as used herein
refers exclusively to chem cal agents/conpounds, and
does not refer to biologi cdhZagents. As used herein,
"bi ol ogi cal agents," are nolecules which include
proteins, polypeptides, and nucleic acids, and have
nDIecuIar m5|ghts equal to or greater than 2000

-~ 1 i s
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130 WO 2007/ 062213 PCT/ US2006/ 045394 [0145] In one
enbodi nent of the invention, a theranutein is selected
wa@pa70exd3 i N a phenor esponse-based cel | ul ar asBEEUS2006/045394
system of the present invention designed to identify
V,
o o S oD o TQF  This may
be acbhglisladd theubl tieusbef & high-tarmishpiterasmusing azel likaowerproducing
it is preferable to select the nost resistant
a gmenéfr@rmd ool pn aprepfige Pheresnontediaa Seeideyisfiehand) n

char%:%gr%r; ! pneat d% rcggeerﬁ%y }1%118%;3?1&% nm‘t:hr{% 0éhlpe é\]{ﬁ'ﬁ%’%& ennlsm% a more
geneﬁ@ 'ﬁheﬁﬂi%fl& Sl‘i’ar&%i‘ibttf%rdf ardell (iRE Pt &Rk ﬁﬂﬂ-’chﬁ'hf‘}) asU@bMoﬁé@ﬁonse

drug that was first adm nistered and khnown to inhibit
accouhngtn the &taehinpehqreio) etditienntitizd ansmmld@g aérpert aaghidihg totthe
ramut ei argse." The neth of determni.ni the . ..
teackiy BRIBE0 CTERE ShST SO AU o A P 05 poRHAF yFS: o inhibitors
I :
or R RN 85, PO P AR b8 o
inhititore adivatosl cdtheothstanutéis ofiatassaly o ersbalimdnt)e cell is selected
inferred between the treatnment of the patient with a
that gatyely exsessse theiteeragainin pich that agatpopsiye g%@@ﬁ% flaracteristic is
preserR %g%gﬂcf?olg I:ulﬁlr? E&%ﬁ 5 V?]J}]I\Q/]‘é n]{?%gogﬁ)glg tc)“?x?é of (ffdfngg}‘%kﬁl?ﬂl the art.
In ombﬁérﬂbﬁdﬁlﬁbﬂ’@ th@thtefh&&iut&ntli SeeréApREsaed) ﬁlﬁkdin@ﬁmﬁh@@ﬁhb}host cell that
sel ect ed accordlng to the teachi ngs herein. [0146]
doesm chefvblﬁe @smwp ltlee theepmaigen it gbnEia veupllyiipvolygsreopsiagption of an

exprleaiasbod]rvglc@fr )ﬁogh‘%vya\fgch él? tﬁ%{%lél{]lﬁ%%l rc}%rtél%%{ rﬁg 1et% a{ srllntagl% host cell and .

qverGJ(ﬂrQéSG@{lélﬂg staﬁda%&asuto@gy@teﬁﬁtanammu@tye (G’éh@ iengl.,72001; Housey
use within the: SCOpeO his invention. Such mJteln

efmmdQS@ ﬁmbpe@ﬁb@hmwsepv@@xmrﬁpﬁnbyﬂuhmsém&ieﬂmaﬁﬁﬂﬂmnmnﬂwlm
anut ei ns, either 147 exampl.e, i .

ot e FP GO OO e B WHUBIY BReGCIBs e fregpively.the

i &Rt B F GHOTRLAGRE
amog@tég %ﬂ%?%\g%"ﬁ%?? Et)ﬁr}{baslﬁ% %%?%eng‘gﬁlg IJsiler ?teis of corarpounrds
embkdiensit, tige dndunbistat ¢east gboy 2@ dimee okinneesErefeedbily bt Jyast Thaut 50 times
aut hor s ﬁerforned c-abl kinase assays on their
he aisbusvady arfgentde ACPi ed the nost potent conpound as

PR3P O LT B A o

all (¢.pehRinMubEFBS hodie¥R ¥Ehost CEll BitbUEEL ACéipréssibnagaiongtat does not
sonme of the nmutants such as p210Bcr- Abl - E255K, but

expressethp PODBIR thejasaafis therareyteimet ditprenateiconiiel qel Gemgisp e a cell

ant ro 003...T 3).
exprgtiaf Rpefern FERAE H bR e b B pBmRRRo i Bt
nerAsgdl Wslse®e offrcantiteMR tOR atd\@sorlddBereiiBte also  enzymes, they
theramuteins than it was against the wild-type
usuabiy reBimrcanibytic aphetty,tand thaefoouthd contsoltcel newhllyghspigyts substantially
Abl - T3151 nutant, activ it was . upable.to
the R IBFRO PG Chiaetontil Teghiest i e Pl his CBRAc Er need not be
quaréﬁ%t.gfe 4?) ?ﬁ&TIE oo ct%ﬁéélllxglw gg)g g}é o{% ﬂ%glgnzl?ﬁ Ié%th§fb reactivation
of therpotitieradnitdie eyl e mcrehdreatlearsasp,ajrtolt}adm}Se raé@c&ts&lpbc1ﬁo activity

STI-571, but had no activity against the T315I %
withgesget to AP of moghpias SHRSTaleS B AbS ol ghine el famay exabilghe

il BChARL A B AL oL bt ey OBk pRGaLS A Rg o

desifblegh Yomb dasek FpAdfust teRprekiis0af ¢itiehodsltie gy thedrbtethetzmutein and the
identify an effective inhibitor of the

p210Bcr - Ab1T3151 theranutein. [0148] Indeed, prior to
the disclosure of this invention, including both the
detail ed nethodol ogy descrildéd for the first tinme
herein as well as the conpositions provided herein,




no one anywhere in the world has been successful in

identifying a chem cal agent, |et alone a nethodol ogy
wao bav/oex1xapabl e of identifying a chem cal agePCT/UkEING6/045394

effectively inhibits the p210Bcr-AblT3151 theranutein

o S B B B S el
appfoR@Batelahe @im@diegreesclf]rﬁﬁﬁﬁ?r bd Wbie, f&004mpfd B'?%S?RJII\EES%Q’EhB proteins

Bl ood, "2004; Ti pping et a Ledkem a, = 200%;
fr Om_aprca]noters véoke adtyity 28043 adjp@tm 8} adjustipnthe tmoent of 1nducer present, all

wsing G Bepates ey %C%@ééﬂeﬁ%‘é%%%@ﬂ?eﬁ ek 15 angpronsy. ¥
t 0
Zb giSIE. %?ngfgbﬁ@%i tﬁ mrlré rg&)? gglﬁ 7 tl’ﬁoartp[ﬁ&t ﬁ%%perly defined
phem@sgioateema e §ﬁmﬁatakgidiﬁ”ereﬁn§‘&w§@i the ptottiemedu@din Siiflithe

resi stance, there is no other effective alternative
ther@%@t%ﬁﬁﬁ%&ﬁ@u@é bines asgghigseibof differeneesrin dhaspedifie aciath@tlany)

B L R N M e
mut@titﬁﬁlnﬁ)@{ 1h¥re§§ér81 ﬂ@&bis% 18d §&€iﬂcVa%tlbfﬁ3§‘bp§a§d)ﬂh§raﬁ{utélﬁ ?elatlve to the
p210Bcr - Abl - T3151 theramutein. Mreover, the skilled

corrgspeading gaatothessiutein. MifEwnavmipringe d@mmlaem expressing cell line with a

l.icabilit d genera b||| of t
ot BB S5 B B A Rt el abeepesonse
qualftht?@dly ¥he shi@ i Kd)thlceﬁit eE‘V?ﬁﬁé Qo @511 1“/655%&5?19@ hoose to -
recogni ze that linking a ph enor esponse as d
norohdizeitle aativityef therioeraaseth- -pressingee e frol that bbﬂha lprototheramutein-
acti vi of a.particular PO jin the cell und
CXPIEHHIS ifwlg%eem BEhtATEa- orrehaorsazatine meghads iare %@dtaﬁbm the art. See,
for &E&?@B\M La[a a9y (ﬁ o4¢n endogenous target protein for
[ ' erapeutically effective conpound is sought.
[O50] Witettaeivelyede skilled erbti@for ndayt #53 wizdlib usesmuﬁ&ﬁﬁed host
that displays a carefully selected phenotypi
cellscqdyogicaellp h&%&)@’lg e cyntepsien vessorowly mcmoi sel Slfnk@uftatro
expetril?r?en'?ll c%&l?regn lxelil n%ttcle ? %}, g?a & tlkéllt;o %l?lch an expressmn vector

protein-o
encoﬂh%r tﬁHﬂIe@dﬂﬂut&EWd@ﬁﬁt’f&ﬁfce& Hdrterl @ deR&afehd testMBH This may be the
appropriate conditions. Wth respect to a theranutein,
casepijese digdivegtigrsorge anliytinterestsdyin ideatifidagre S}lf&lﬁd’lﬁhlbltor or activator of
aracteristic

e BOSHRINEL % A B Y55 BB 5o v

agn&ﬁ@kﬁﬁbﬁ%&ﬁ&h&m&kﬁ%ﬁm%mﬂﬁ@tﬂﬁnOtyp'C characterlstlc of
the cell) is a property which is observed (neasured),

BHI78¢t ed) dihd et andbddntreticdlisrars thes egiirenined sepropagited@iByugh not

netﬂy as described h reu? Expression of the
necepERotpT SAHER R ST e edia (qré%’ﬁ%ﬁ’slmﬁét mimalse updsy émtable

| a

cond%?ﬂr{s‘éig&%tglgg tlhE gerg)%% §hdd é?é’y 1{)?& s éec‘} %rﬁlga% aAylséfls oit¥! detls that are
expreypigi the produthéraintiein ﬁajr eafrehtbe “@ﬁheﬂﬁio)mi fodulator of the

characteristic is observable as a result of el evated
Pfo’fqﬂé%llné‘te&% op i test selstanceyandriest icsllsase trgpipdmathttestigompounds to

oo L B ATl % BBy PRy o i

substahe® ta niddarabdht ghéhorésBSﬁlsetlﬁ ehRReLY ﬁia’ﬁn&h Q(l?éi?ﬁﬁfv‘eﬁzt ké&ntrol
wll often not apparent in cells expressing

cells apbeitaress the pietatharmmuichemayralse ba sabstiftted, clepamhrpgjumbmrtge
tath t It
por QOB hRt oMol B B R 6 S B e, Stances may

nodul at ed by nodul ating the specific activity of the
protein with an inhibitor or activator of the
theramutein , although this is not always the case
since an inhibitor or activator of the TOT may not

al ways be avail able at the 144 the skilled

i nvesti gator undertakes such a project. (However,
clearly a known inhibitor or activator of a given

pr ot ot her anmut ei n mﬁll almays eX|st as a result of the

o a1 o Y 4 o o e




i ncreasi ng or decreasing the expression of the gene
encodi ng a given POT (such as a theragene in the case

wW@bBooa/062e¥ anut ei n), which will in turn | ead toPCT/US2006/045394
i ncreases or decreases of the Ievel of the

s SO LREE AR Sl 3 AR08 A L o

anothértaﬁéIaMdltKHﬁSLﬂfscbﬁibthdtOFS of the ther arrutel n (such
as a suicide inhibitor of the theranutein, which is a
&%7% ofin epermlatimapiefithavnivention; pubstangesdbairase ativearith regard to

the oL CR0 Oy et 5 ABG e LRGPt of e
test @amnﬁe mam%%anhaeasp HrRR&E810he kBbWA Irﬁtgiuida@r FRRE PREtBEEmutein
phenotypic. characteristic for subsequently

altereﬂtqﬁhenslhspnglsaomefquﬂlermehﬂeui-axprmmg)costysltoeﬂs E»(zamﬂiees

f di kil l t at | d be, hel
ernbp Qe o YT BESRSS L]t erie bt A 0 duaieee Bragetivity of
L [
the (BT réﬁ@é*C‘%ﬁé@éla%Jﬁ%ﬁ%@?@é@%@s}‘*ﬁn T U odthel
(prowatfegiiueinsand @ tlgdrfthiigin madedpbdseinpy coriot telBy Sthekkillell Anvestigator
this manner, the sel ected ghenotyplc characteristic
will readily aRezgciets thavmany vinatiops of thishappronsh Al msiyrbei uiilizpdto identify,
a for r anmut .ei the sel ect
for exﬁ%hloef ?Efilélat '\gz?rhag érrrllog Ifa{(”:fh clggve 38R, ulgFt]n[ﬁé erdmust S%Ii gat e equally
effecﬂii(fe \Aﬁﬁlﬁbﬂbo‘ﬂh@ﬂé ﬁ)@M@!h@iﬁﬂﬁﬁ&ﬁ%ﬁd bﬁ@oﬂh@ﬁe@oﬂ%ﬁ@ﬂdﬁ sﬁbe@lﬂg
t he phenotypic characteristic is nodul ated
ﬂﬁﬂ@yummﬁmn inhibitors or activators of the

P R S B BRSRPLLRA SR 5 38 o
exarB9BdYRti6n GPﬁfbé‘ffﬁt% btk ?r&&h%ﬁ%uﬁé?ﬁ land @éﬁ:@ﬁ&n b5 Pere r%ﬁpressmn

specific requirements of a properiy defined
changhethat 31p |rcguttuat e theracBtitcodhe thesahasiad Th dteeslmpfesﬁetmse any
pur poses, reating useful cellular assay syste

charaqegiiigioh e ResTg e ﬁ%}@gf BHieacs P?-Saﬁ’rﬁVler ¥ figrlated with the

funcﬁ QQE‘E@W i th%%utélﬁ 2 oﬁmta 11@@ it ﬁcft g‘{éﬂ?&lsp How /ever,
e term’phenotypi ¢ char erls C ny ki nd or

in sdlmhug @ giveen clhﬁlhé(ﬁﬁﬁd: e s&cﬁllﬂdﬂﬁ%sﬁkﬁoj Mustrter velidy that said

per%% and effectlvely practice the invention.
Charﬁﬂaé% 1fillg ghesqeiteniaell being sahpn%@pornfé aggsirding shasispedengs as given in

deta@\%&fﬁg aff%és%ggeg é%% géﬁ%%%y 8& éph Bl mix]'fzrg té% %hén%?es%gg’se with the

ther@8hiainl dxprrsif %]&éll% tOHRPF t}@qubmﬂamtaﬁsﬁyreﬁgﬁg bd1s. or
her needs. henotypi ¢ characteristic can be

ﬁQﬂa&iﬂ it éiﬂlmeteastlcq waitablafondsteghion ey bb seavarbd by @rvariety of methods

bl |
AP B LS R SRR CHLEE St B B o
deteGthar @alREds8dncs of SuilBRSMbEEd bfb‘f'élﬁ@@iA(yS uﬁhﬂﬁnﬁﬁﬁﬂ&ﬁ:‘hﬁstry (IHC)

aut omat ed | abor at ory "equi pnent and assay procedur es
for dmtﬁctlm af prolenoewpressionhosepaitivs kadibligand bivelirgr 4ssayhsolidenabrix
"observabl e" that a char eristic my

blote@RugResrSuFs 85 N RE PSS SOHRTTB AR EStErRlots asﬁlgtfmaatsereverse
e [
trandsfBEE bNfhereRy o rEAAD (RABLR B me RL il doBfhctiPtsays
(ELTBR, prexsphordiatiec habye geli istanditioh Aesags Menglsrari €lgdtemtiad gerturBations,
characteristic may be. detectable to a skilled artisan

and thetlikgy tThy éﬁlﬁ@naﬂie@etx@& haragtgyishe (ay bmdﬁ@cted@ﬁh%qrh@e intact cell
{ t e
aﬁerﬁgeggqé%@«ﬁ%lrﬂgit gﬂ%ﬁ%ﬁce%ﬁ aﬁéeg‘rf‘ag Qfglﬁrgg'l} % flul%%fr%&gon%ﬁﬁé/ cell after
treathoht SUBH irdgct 3elPvith Qttbd kabddeen (or t her anutein), it
may be desirable to have the rel evant phenotypic
characteristic detected only after the addition of a
known activator or test substance capabl e of
activating the PO. This prdé¢bdes the ability to
maxi m ze the intensity of the signal .that is
generated by the test cell in the assay. [0152]
Phenotyplc characterlstlcs |nclude but are not limted

o o -, . Y ..



ion. flux -across the cell nenbrane (cal cium sodium

chl oride, potassium hydrogen ions, etc.), pill
webarieesi fluctuations of second nessenger noPEDUBM6/045394

or other intracellular chemcal: speci es such as

A LT RE PR T ETET N —
expﬁb§ﬁ@@sﬁc§dll§t it f1a9Tbedbgrap e d(bufﬁ?d’c n@@es@%l\i? foiahd g‘%n@erntly verify that the

measurabl e continuously (e.g., gro rat
compeinds idestifeefltaes e}@l’ﬁp@thcid effects bmthe(thergmutetie thmdughl a direct binding

nsi t cel | or tr si ent |
mecf%ﬁf& 0 3}9#3? %P%%DBP@% W@iﬁ@&ltﬁm mgéﬁbl%gﬁréﬁ@ activgtors (as
d r 0
eI R RPN e Hubeh SeoRiiothe Ralhifts diific BRBhEM i Headbr i roferred
to thel dediattions of the tereduattivans” bnd FRkibace| ds wivan 264045, ThlS may be
| eve In certain enbodinents, a sel ected

aCC%‘FFéﬁBF%WB n&ﬁﬁf%@ﬁ@ﬂfi@”ﬂlb@dﬁwaﬁwﬁbﬂe@é@ apvontoyonerpfiopdinary skill
in tl-{% &8 ?[gv?)lf\gl? elg'lreé Bﬁﬁxﬁécﬁéfg%l satni;PqF %1{:% (Eezjluglio binding assays using
cellChatsfegtedrish the abﬁ%bné]t@)protbﬁlefa%{lﬁéih ed tﬁﬁmﬁ@ﬁié’ée@ﬁ@%lth

As used herein, the terns "characteristic of a cel
apprgpgate: csﬁ&%w@wt@t@w@@n@ sGientifts methnds. s3ingd spch methods are well

| to th articul ar
esta 88 P Tt PR oo B NorerShgrrofprdnce texs
comBreRivdl @fscﬁs‘s aedH @ (}iuets hgeCR) |ex£f9fg 1L OMA B ok B 5 ohansen, 2002;
treatnent of a test ce h a sub tance are
Enng 8dnetiad.{[199 lgcﬁur@naﬁplt@o]sanﬁhenmacybhmg’, WilkkgréaSoss, I‘[lsdor;ﬂ)rated

ocus, . f tion_that becones. observabl e when a ,
Bongino, ‘rs'hgate?%l‘vgﬁgé&f@%%é’éoto‘aol%w el Biplogip (Weiley g Sons, Incorporated).
C
See B0 HALES, UM ?%’353“’“ ARRER 1 O BEtEBh o b Biorowitz etal,
1981PCT/ US2006/ 045394 tranS| ent increase or decrease in

(g% i evel of an intracellular netabolite or ion, such
S P 2 patisylansmbesimgns ofdhe weetion, fretaetBodiinused to identify

tallT315 carpona
' Subsl[aln&ég tHE@ba\gpgjglznq{bo Jc))fg[}e{é fbf? di nar ?%P uPelﬁl n* iﬂﬂ?ﬂ ?rﬂﬁftem and
ther@ﬁltteuh ade EthlexpesRAROBAE3t (ﬁnﬁm%ﬁ&lls%’dﬁ%tsﬁaﬁﬂﬁrd mdth&iology and the
characteristic so neasured (assayed) may be determ ned
phenggpsponsghthebfrepbsgrved %I@@T@Wh@hanah@ﬂsmm(tenniimi/\mlbdqnsttjhﬁar a

tl t th
e AL, B 0k Bt BRI 0 b
host B¢l of H&t 6€lls contHiSihg R e&?fe"sﬁf)ﬁgct&rbﬁlg% bdthafiky 6fidnally also be

not a sub- cellular fraction
usedc iz ptale @@’fh@’tmoéﬁh@d} tthel tdsmellmahmu mmydﬁusmﬂ ththror tWithout reference

t not intrinsic physical or chem cal
toa]ﬁfog‘ﬁ]e‘llqﬁfpltﬁmﬁ? VE)TIOBtEI n (or theranutein or

th
1947, "APOMLELL s S LBHE DB bt CorBoriaion o
dlrechﬁl.d:tStrb’e of p2t0TAT AT Bl | Gitd such babstiaesislOrsl (Goomek W Science 293:876-

ﬁg}VIt of the protelnaéor t heranutein or

80 (23 ) Y%P@atm wiitismediaten heceonnection irstveden dsriAtg and Ras. The
t s di,stingt. fr Be

phos?lgﬁ&%%{f ét:a% d {d J‘l%gl%@%ﬂ%fé{ésogg mﬁnaa%]fg acii v1§b%t&§ le o’r\bl in a

cell. e%ﬁmnﬂrelp“mm&q ‘s?db@tr&tb & FEPDEK N Any sacPEsh wdul@SSfice for these

that is capable of undergoing autophosphorylation, a
Purpeses Jue ¥ doghelr @{Wﬁetth@ P@ﬁmlﬂt@rﬁrﬁam ubstedte bast teey zhawgn to occur

111s1d{; Hq% c%hg%ﬁp % n Of ?})thloel f }plétﬁ_;{ %\?f‘{?’q e%: t§1g gﬁ}l oriPfOl as
dlscu‘é&icﬂ AhoNOT Oﬂ%r & :{lQﬁhb(ﬁ{cﬁoﬁ Basefd EImPAEnR B?a%&l?s%rﬁlel AbhifRed,

state of the T as an approprlate phenoty
characteristic of the cell for measurenent. ThIS is
because such a characteristic dons not reflect the
activity of the TO on othetd4ecel | ul ar conponents. As
the skilled investigator knows, autophosphorylation
is not necessarily reflective of the activity of a
proteln klnase |n a cell, S|nce ‘nutants of proteln

.
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educational and noteworthy in this respect. [0154] The
term "responsi ve phenotypi c characteristic" neans a
w@ebarackes i stic of the cell which is responsiRET/US2006/045394
inhibitors or activators of a given protein
. - . , I- . r
inchlflir B kot SEATEIT) RAMSETATRERE, Fas MR TIREL ha BRI,
INKagesid 3,MLKNhas ahé 8 V&M, MSKey AR T, en FORUHASPOR) ehdigthésr
the treatnment of a disease in a countr of the world.

[QB65]  Aswsemnlifigheateinyphbitetiatdes 651 Hitherampisin have beer

. e i f.ied herein.i.n .associatiQ it 210Bcr - Abl. .
saenfiET PhlshisRliody - inufS ARl el Sftla plnstthe wit
type PEWhBragfifleiR poh FcePlrtti on. It is noted that the sane

or simlar aSsay may be appropriate for use with many

@Qlﬂﬁ}ar emcccp’dbtgetb rige preseni 'mvemtm a tlfarapeaﬁaa’rbl gfective amount of one
or g qegHEI R gody Bl 10 g B ot s 521 0 hheramutin i
admﬁg[é&@?oogﬁ{agﬂ‘?ﬁ %?‘ neddHTREY, PRRNOY PAdhia RGP 68 hethihERin means
that may result ‘from overexpression of a variety of
delivdiih§ @fetvimppehlisibfthe pregétiimentidt td $Smamnhalprahgmniethod that may
teaching of this invention that by overexpressing a
achieys) the fesalt peughsi Fhexnmay Be pdrpigisiered dox erample oaplhh pareyiprally
. ch bhen i arac .St eri st
(o8GO Rl B el BLRURGHED, Fhe frm
“mam@dal’Vistube®@herelaik iSEh®RA!HE thelydleObhRiifinstNdaitedtd] hiabh®, laboratory
~conditions, and this Jinka%F allows the skilled
aninjatpy dempsimtnsts angl farte aniofals. “Thaiapeutinely effeettie apeaua sness an

oo EnBe i L S oot PSSR, HaT 5 A ucing e
desieBANGSeutiB B, LRUGL i lRE kRRECkiv Ry athibitidoYcaBer COE growth and
sel ected protein. Such a tesponsive phenotypic
divimbrgreict eri stic, when al so denonstrated to be
responsive . to a known nodul ator_of .the PO .is referred
 {H ehe HeycgiomPIONKiGE 8 S)sd Teafipg dipgedpagim e
admﬁxﬁséél’lirg}% RGN W 'eff@ctn%%n{bﬁnk@%omq{&r 8F Qfherdutein, Suitable
nodu or of e prototheramutein nust be Ut1l1zed to
disest albd tedutal beriicophngretant e ets@dinsluidp, tuhare not limited to,
- theranutein. The conception and recognition of this )
relapsingepplasied en othergpealiieiatize disordsrs thay aye dsegmaregisianiio previously
t he suhstanti al V. LS.l ti.on T
R R
withwedjlect 1B sh&tep@siliey @l dra¢ featbntGBAt reasgEbna sBecsdiffbtefves among

Pat. Nos. 4,980,281; 5,266,464, 5,688, 655,

thergygzze60 Fpr esiveple.dbarale pEpRlioon” ahdosiae kinesovigesing leCML has

beerf GG SRy RaG: SR ko RO PR Drs2RL TV Py rosistant
recubr@hdBorAMLL $u@tﬁhﬂé Hgaer&rﬁ uhA&RE bf P TioATBickBiIbR vafying sensitivity to

-

activators of t , and therefore identifies such
inhilgitvesro £ 108GEN: Althotgh sormatbbrahiutgies arthegiudiag dfugtberapymtters may

t han %ny ot her r Iatgg assa¥ nmet hod. di scl ose Hg the . .
preegist Bythe pepulpiéps gihesn B B les) U Re E8 g a5 thergmpeins until
sucthb? fy B8 CREUAM AP BRI MR8 TRl R Y RA Rl of
thergleatiaagertd. OnlY afftbagaid gedthmest Willoswch pyeekeKipg desinauteiad reveal

the PO . This .is because phenotypic characteristics .
themselyreas being planicallydgniBeanh i istms ﬁgremve GEREFSRPIS} Vs gRdIng to

i St 4 ' ( i.er .to. .a PO is

the G Ea T L ALY P e RE o B e il

phenor esponses that are observed in response to

nodul ators of the PO are often anplified as the

functional level of the PO is increased. Expressed

anot her way, the sel ected phenoresponse observed in

cells that overexpress the 1g7otein (or theranutein)

is particularly sensitive to nodulators of the protein

(or theranutein). [0157] Preferably, the proteinis

stably expressed in a test cell. Stable expression



results in a level of the protein in the cell that

remai ns rel atively unchanged during the course of an
w@z®ape22Ebr exanpl e, stimulation or activati onP@f/US2006/045394

conmponent of a signaling pathway nmay be followed by a

r ct i.qd dur| wWhich sjgnaling is jnhibited, .

JBLERC" 35 n SR bE AR PV e doStaamisit moRubits: Beaministered
in cofbination With Bk 0N moss!6iReMMndoBRYH A% R | 3abloYands -

VO 2007/ 062213 PCT/ US2006/ 045394 S c‘?’%tﬁf@’i@ bnitiRoplastic
ageghoan 8 peedpjuchrasiaf dheimaleyapeviar ggept, esdihtitgn dreniimitienfthereof. The
ant.E)gnggstsced anot her gﬁ[ ., the expression is suffici entlgﬁ )

ASPRERCASE, Gg0e é’é@lq&?gan%éﬁﬁlvpn@awﬁe-aanénplgq¢ Ikylating

th dlclie Shut Bt HUD] fo.A0 assay are
agedue pri mauri Iy tgﬁ?l;[] | %i ?%)é%[ngf 9%@@%\%31?5}%%3’01?%? ﬁ an, and
dacgrbaries. rxamgpldsent antianctabalhesigeluds) but ot 1BNRIG toC¥SBriicin,

dovxgl- m)grgl ation of the protein subsequently " occurs.
daugespbicieand paskitagsh gempitatongy And toapisemerqse sxdhitos vinotdeen (CPT-11),

. i i fecti 1. d by. ..
ST  E——
etoppeidy (Vied 6 fopbisbinerase 16 ki Hor) BRERAIPRIE (mﬁé%géﬂs&héﬁse II-

. ..1s measurable and the duration of 'the assay systemis
inhikites).t When the apii-neoplastie aganbd igredisiion titesiuiseafithe tadtion can be

oSO P 8 STEARTLL a8t S, B heh et
the pai@fietng tbdadddl YTHRXR:E §§érﬁ951&>%h248t]i_lé %ﬁﬁ%ﬁ?ésrt%eg fdgﬁénﬂg on

(U.S. Patent No. 4,980,281). [
numeroa fagkaas, isglading; for tydmpteahs typhef agint i thy typk aad severity of the
. C ound, .at iven _concentration, to nodulate a
tumeg b it g aioneatthé esent it sheyd be smphasized,
howd¥dratht thdpie I‘RPep i itni ANE S B0 Lpudelo rat
]Owal‘ Ir. The ?e?(%nlt'} ce Flﬁﬁgr&z%é]étfe?it%%yggap lgr(éoé%ébyger?\gans
admanishetionroe wembiratioh becleidthérypeatic agamé 6€tae HOAPAIRTedifens that

nmodul 2te, t he sel ected phenoresponse corresponding to
are coMipined Vithyihg edminisiration of pericinimadudatorso a t her anut ei n).

¥ t est.: tive . th. e iJity of said . . (
RN T A O SODRTIR I -
can igogroe s NG NGrieBNdT dhsseLidbludingOfor ERAn P! RASES in@ibitors, alkylating

appl yi n%bt he CSG techni que to non-theranutein
agengs, geyerstabslitearigercalgiingtatibioticy, gwveblfedtoridhibitors, cell cycle

o R S P R ot S R Sl e
mod i Ati-Beinesnidh Ak 8-l deBfesfsge Rt 0N gfe@hﬁzﬁ garrc'l,’)(x% r&listered
hod of “conp e relative

_.investigator with a ne aring t
with yrdtileitnrs et activetoapefitherermidinee of di f f erent compounds
ANaTHY r of onmpounds (two or nore) by

wdtr)rgi;\r i %ﬁ?‘ﬁ‘iﬁ?r e éﬁﬁ IR 6a50g adreipisigred Wighiaptibeshesrthat

HGREd Stheri EERRRE BhoY O 8D YRSk ARk LRS SATEE e
et prot ei ?1 rofe%any giov\gegqfégértg%ﬁd W ? ﬁ{tﬁ&t %%Odafragod p?&atlgeramuteln
can beowpunistdsdtwidt a exhpdird thitetigreat esddul @gectdhsddert of Asignal
activity against test cells relative to contro

hej r
tfanS@%thg Paihay chfsfeatitly acrmpapent ofibsisicusl wansdngitommdghway in which
j a " w.de" SRR ssi.st in selecting a )
the URERER i YHHE snE RIS ouBRY! Blont B B M ransavction

pathwaysi fmén pabeditieat of thé deveffidie @ tSeriuteat MBMIStoR S used in
conpared to other conpounds within the aforenentioned

combinaiien vifes recepiopantpeaniss Wat bBds spettizally te theE piderth BGESGEh

Foct RS BER RoR G PRt S e sl bR e mpte i that bind to the
extratdiRildr dembhin SITBGFR W@ BRIk Tbth‘%iin%t & oW A %PRL %{fgg ahd/or

exanple is also instructive. 10160] Consi der
follow ng table of hypothetical conmpounds and their
correspondi ng |1 C50 val ues using a cell-free assay
system This exanple uses al48rotein kinase 137 WD
2007/ 062213 PCT/ US2006/ 045394 :



as the target protein. This is the sort of situation
that investigators skilled in the art are faced wth
womoad/oerid y basis when dealing with the probl ereDiS2006/045394
trying to perform | ead opt|n1zat|on on a selected
neutlcaglgpﬁ g%}lq{—lﬂﬁu&ﬁggﬁvﬁ{onﬁ?w dgp, eh IR LSELOAn antibody that
I den oten otlmze Iea andldae

bind€ t-b”TBGBRd)r hQigaﬁcU bSEGHRNind @ﬂﬂﬁbl@d bindiaglof E&FRntali)s lgadd. L1gands for
clinical studies. Table 1. Cell-Free Purifjed Prot

EGFR inglde. [fameampile BGE J43E-0, waphptsgrkr: lheB@“maB’élﬁﬁgtEGEHéBtEGF)

and %%%ella a géﬁ akflﬁlktgl’ Tar%ﬁogﬁ%beﬁ?t I adn %@%B&lsé é}ﬁaﬁhat result

in E&PROABE] Fed Stfnulation Qtltii@u%ipﬁGﬁQx hae b'é&@sﬁb%rﬁ@@)egﬁ?ore [podiin

A standard approach in art at the %‘esent tinme is
pronadingce piogénesiso fpxhonkdsbet dpatecetdd tbaitthaEﬁ Fhandagemise caf bind

ency wth respect, to t he t
extof3ally i feifhrsCE: Dhey 4 ERE Rad P () oF RASPegR Byt hiing of the
i
ARSI L LG D00 i
of EQFat aitapokisiaka biRkEEGHR in€iads, twdthofit lith#atow, bidlogienl agsay such as
system shown above in Table 1 indicate onpound Ais

antifcklaes kst Spgasdl SQRYaIES BEFOBSPETIIC TIdiRR uamigabagynts (small
o 0 AR b 858l A SHEDBEND SR R Cimain o
ngmhe non-target protein.For exanple, if one were

interested in identifying inhibitors of the Abl '
lk@ 1r951§; e, Othrs enamgples af grosiio fastor reneptoss WVRliVﬁ@slbtumoslg@hesa%are the

receBt8ﬁst fg&f’asﬁ}%ﬁﬁgré&}ﬂ}?héh%fﬁwé% %{ggog $§E&£§q§ anc% N%%%%?) pgattelet-denved
grovith f&&&%@d@@ SherPHZNRRE fREE (NUTIS! fiBroBlagt &bW1IK 088 €SGFR), and

| ndeed, connonplace inthe field at the present
-othets. me to use so call ed "panel s" of protein kinases,
i ncl udi serj.ne/threonin i na i.ne kin
3 ng % ses, gﬁkos e ases

A2 ualT s puBbipRiien ‘%PHa & Shergrquigingaiibyigr ispfainiFelp
i I 8) ‘

RS e 38 DA L 389 oBBistion et
ie. béi%ﬁd dnd.dufing, ef@s @nd afed) dhiimglaridifer,apefae, hlulrmgtahéiafter

"the fewer the nunmber of kinases that are inhibite t
compnegeing therasti-nepglaghis #FAthGTAPEn Febeie the erqradgn Tahibilor can be
adm rhé&?lleé{ bgtgvt%eré %%HH Egvrg\}gz ?) éf?rﬁt‘f}e arit ve&@g qntglieﬂ)getgfafbﬁ%e?ween 5
and ¢2 kiﬂ%%lfor@\ébﬂﬁﬁ:ﬁang hatiatast thedapy. BLppefdrfedtdnit®dithewof the

[0162] Furthernore, in sone cases it has been argued
invepijors chernethetany iscashmipistaed priRitio, qoapwesntlyoyigh pthaprepieterably,
ﬁF addi ti onal therapeutic effects as

Sdm%%%%%fe%R%SEX 658" conpounds that are highly specific

T0r939n! ¥n thePr@hEnt@iRHAL by RitdhIB melNRT & rodteT@ABe used to
evidéence for this being true in the case of imatinib,

amnwhﬂeeh@n0$3mmeéMHKW$o@ﬂmwmmmtmkmndhmwnmﬁsu%KedmmnnmgsaMP

I kN .

utiligéd £LOQA tgfche,I RGeRR nchf&lte eaﬁ% k8men Bl k8 ©6SEHimally suitable for
previ ously herein. Déspit IS cross-reactivity wth

the teeakinént off dwepagient'si meap iastidconditmmnl @ﬁe&nhmghgwmglee eamfequlre use of

cellular specifjcity in the assay systens of
specfieyBnRmMos gaRqdies, and iRPHC prii-g 155 2B CHC Wéu P gefermined

[
on a&?&ﬁé@ﬁo 8£t1 %Irt b{glé: aﬂ{ Eg 6?@??&%%&1’1?%?1@%& eflé%’?)&ﬂ‘gl?é t01'3?1, ﬁil?ravenous,
intretpéﬁ@hﬁﬁﬁiubcﬁﬂ@ﬂ@ﬁe,ror 1ﬂl$arhﬁkﬁu&p e@ifnigtiatiyn. otrha dgdevdantagonist
conmpound drops in the cellular systens of the present
i nvention, the increased cross-

before,
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reactivity with other targets such as (in this
exanpl e) other protein kinase famly nenbers nay

WO e®al6221h untoward side effects in the pati eneCT/TR1086/045394
is discussed in further det ail below Table 2. Results

the_lnventjo
ad“UE PRI b e RO EL rBlhtnd” ot imile e iy of antagonists
§ bedsaRelty d‘ﬁ%tﬁ!’rﬂcﬁ‘%einﬁ%e@%hlaﬂh e I%B%Cdﬁaﬁﬁlhﬂlé‘trﬁ%ﬁ of the
CSG Conpound | C50 against Test Cells (nM
antaagmsﬁﬁs it shonldrbs| enihsized, hivive @BGhatthd pre:ken‘lt 1n®nﬂ1@n ils(}(bt limited to
500,20, 000 40 10 200 20 [0163] The concl usion
a“YPFfakcu Hethoger JeuRaL #pipEaitR est i gat or from t he
ts
Ir[g@tii] i stglgtaM@% R 1hclﬁ&ﬁ?01aééﬁ'}bl%i8g¥]\'{ar fé@r &Ql/%erl sfﬂﬁ% Shosphate
buffeted whiige, de)&ﬁ%,l giincebolf ethynat and eetitlal horell ésl EPhinatInd €hereof.
of 0.2 nanonola.r (0.2 nM. As shown in Table 2 and
Can?-‘?r § cany frthgiequysise mlﬂ?rsal%@mﬁﬁwﬂmwsmw@%@hfaﬁ c\fetttjng or

el ST BEU e DA LI B G R B o

the thafaamigmodultd¥iak &id Ative BIEPRIGHS The @&ﬁp@ltﬁfrﬁ chldslis well known
quite g::)tent with both having 1C50's of 10 nM agai nst

in thtelﬁ’éta fre fqrmpdatedsso aatie prevédecpnglo swdaibed or dabayed sgleasiefoif the active
for t he Contr ol ,cells is

mgr?}({]elﬁeaﬁe]( %gﬁlg}fkﬁ?%rﬁ'w& BEAMRYsur ement s of conpounds B
s i e @bﬁb@ilﬁi'onsrcﬁ"fﬂln@ elvehfid o050 lé%np[g"&%xq?wsb Clhese

the preferred conmpound between these two
lncllmn&r@empEMdbmnng;ohd{ and lighiistbsdgeformtsptdhyas thtdeevss,

1 moun&lCls shown in this exanple to be the

wwg%rg,t ! ‘Hfgﬁ S ISR%%OI@%%L?BSR%SLPE?’@OW‘?SE JIDESEiforie, inpctable and
m@@@bma Frigk p ?ﬁ%ﬁ‘ b

n t he grela{lsest speci |C|ty& or e&{%glgtte&gel %ﬁégogﬁgﬁjg\é\ﬁauonand

therdpleetit fgplic@idot.r ol cel |l s, and vvoul d be expected to have

the Iomest i nci dence of i nduci ng unwant ed si de
é91f9é?&t s SPeh spsrnasiiogs ok thepaesen 1§V¢ntm|4mpncgarg«é 1 ym@nner weil

ool A PAAEEL 5P OB LRSI ok e

usuaﬂsﬂbb Qﬁxédﬁvlth AeagieeoMagiEdng a dﬁ?ﬂlé}rahﬂbbr ‘éﬁclé@ﬁ'vﬁﬂﬁﬁ 2 camer which
The inportant point in this exanple is that the CS
- can, frexamplee e imtbe fayp Qmp@l@msh@@ﬁpmmrMBtaMr When the

carr SR8 ok AR B LY 1, Bt ouf S Bt Bl s o 2
veh1¢18 (iR BF InédRin foheld acBQb %é/dlélﬁ Qﬁhé 1hd &n e&)\éﬁfo‘ﬁ"&ﬁn be in the

Thus, al though conmpound C is the |east pot

Hndﬁﬁ@id@tﬁ,dozmges,%qm‘s cashets spiadisf suspénsiont, seadsblsi(aya taid orin a
t he Contral

1 dbl t tgﬁ Test cells g;l le |eavi n]g)
V ]qmé G198 ) PHEMGIF GoniARIEe I SY2BRIS, URED % b desight af fhsractive
romﬁcﬁiﬁ@lesoftTﬁidsﬂade elhtf éaﬁpﬁl@g 5h]56k)dsh§n§5&%mﬂ9muﬁ§§s s%spg\nsmns

denonstr at es t at conpoun an"co
sterilepackdged powﬁmlanld ahatopidabpdtch.be gi ven the hi ghest

riority for further pre-clinical and clinical
ﬁ) Qﬁ ﬁéh?ulébfs apnrécmt[eéil@qhq;@@the@s AKlecommoBitigne o1 the present
JnveIR o%stﬁﬁtoe a@x\ﬁ%ﬂgtk gneyz QJH??& ﬁ%‘ﬂﬁma{,’ SUC %eaZragbl{ rgt, or mouse. More

to ran priori

nrefep;ﬂﬂy,rt’ﬁ@mahn@aahsﬂh@ﬁmery and devel opment process in a
manner whi ch was not possible previously. Through
iOd88ht i Ve eqsprauads resardite torbe ipjeniberchnay glsv ba patsentess salts. In the

nve at or. vvork 0 er wth
cont a8 it B R Y SRl Yo b A R G e s
hanggésﬁg?l@%lgzadcbﬁhblé 6T RASoldn\Rl Yad ditidr 81123 S BYsiS ¥iGR salt of a

150



herein, test such conpounds in the assay nethods of
the invention, rank order the conpounds according to

W b@710628G val ues, select the best ones for furP€TE82006/045394
devel opnent, and repeat the process as nmany tines as

| Ly slevel op and. optim ze.
i L L Y RN
genﬁgﬁy askpabRi féﬁpheffﬁ%&mﬁ@éﬂuséﬁ'Mahiﬁ@cetuﬁcéﬂysacce table saltshcan be salts

corresponding Control cell. Once a givén conpound
of tfﬁé@ﬁﬁp@p}ﬂdw@eﬁhng@. thg HIVhletlossttﬂe modemte oiedartie adin Preference is

eivefdb BT RE Preai el aieh s e Sromeple doioramipriciiesb o pomic
a“‘*"%“?“?ﬁ“?%ﬁ PR o sl RSt AR UL iy acias,

Such:@nﬁir@Kanp}eeadeﬁadmdpimhsmmtd dinm pri © 88, SmAIRY Q4 Ritric acid, tartaric

da]g It 0@% chemi cal npdifications of the conpound
acldglaptic-adlds GenzqippeidyermethenesWéeniel a(fléretbfrr@@lelfqmce@l@.upbhnﬁ@ﬂfonlc

amdPﬂo%H@su'ﬁ%Hc dctd & et gﬁﬁllalegé(ﬂ In%c;abI ﬁll Wgeuhc%&y acceptable salts

raneters using ropria

can a:l@cubsmeteﬂ e allnhkmiunh [hc] o@ﬁhe&i@%{bo@ﬁﬂpé&efﬁlg‘@vﬁhé@w@ﬁkfon Particular
desired effects on the target protein in the cellular

prefeggRgeris giveato.ifer ‘?Piaﬁmll%lsp@lu@s pefessdurasmagneesil ¢r cafcidrhealts, and also
o axiBERE s oL Bl P Bt ot Eﬂ%%a%?%%ﬁ%isﬂ%p %o example,
ethymhhe fief tri Ziﬁlﬁﬂﬁ‘e df- %@%thalﬂole%lhla deydi R

parent to the skilled investigator that g!a ogous
d1m¢; rHoRdenelngreilisy lysine, tihyicnediamitdorsphonsletrytantific.qsee, Berge
[ It will also be apparent to the
etdstyﬁﬂgdqigsggﬁié%%oﬂ»that there are other ways of
561 M Thiw hitor
g)%arrl'p e giv egﬁ&gtggi?gpplgcﬁg? %ﬁHRJ, e}?ﬂﬁlfdﬁfl(ﬂ% }e?cir?el#ce%x ts, texibooks,

techijet] emanunlks, pdients,G8Gphtent appl’[e:ftﬁim& Qhatrdﬂ’@edh&t:ﬂ‘eﬁe@fo 11 teachings and

di 18g_gest concentration of a compound which results in
1sclggles QfrlBTeHPUPHERtIsmE.i Refeniss PathrE applieations erd pthpi dnsuments in their

s S A S Bl B By v

statelof dset arOd%vinith tivepréeat ind&@ltlonlpeR@inks i nhi bited. O her
obvi ous_nodi fications of this approach may be

00T z el into Reamdersiand)and |ehlgecwrtbmvamgtloﬂssn Itioeggariricifies off

5 NSENLAEL KNSl She SOTROAIE 20U 8 ALY, 1 e

modﬁi@ﬁlﬁﬁ&@ar@fo Besintluad WithiBIRORSBS of Bledhriskht IBQGIR{&ﬁ :
another, etc. Nolimtation is intéended on the nature

@Qoi he "Emlpwdngwxa@m%@rﬁmbbrabw]ata the mvehtith éutdutdhot be
the test cel] responS|veness

d respgnsi vene
cons{{id oD SHUBLSIaRe tFioh TRRY e Reted CORBBHON olone
f
Convgkgﬁﬁiggxgﬁhggég Qg%lg{tléetﬁo& e n&%eglqh ggeﬁ (ﬁn§{rﬁc§ﬁﬁa 8@%&@5&%& p?asmlds
the insegiontolf gnnttsrenequhag pblgpéptl&eyimio nah vgeres ald pladadds, the introduction

¢ 1conaldered Eh ood clinical candi date conpounds,
of plgfufsini Repe) tel’ipfe@@wwdlﬁeraﬂn?gw@éh@ﬁ aflgames and gene

She e et

MolebulghClogxiﬁgs A hebaditsty Matu018¢ el OBRIBIhe }Pir$&%a%o&ftor§ Press;
ound in a cell-free system versus the nore

Coligia, €6 Qngﬂhcblﬁwmt@@qlm Imymyrdlegsaiileyek| Sonkdsemtporated;
EnnaSSr’rg egmng %‘hﬁ?ﬁ%ﬁa lslgrﬁ) Ogﬂ{?s I ok &P{S%IFX& g(?rhsng@facmo JS. et

used to identify and/or n1n|nize side effects
associated with adm nistration of a conpound to a
patient. The cell-based |ead optim zation nethod
allows early identification of potential side Effects
as conpared to .the cell-fkde approach. For exanple,
imatinib shows a wide cellular specificity gap
according to the nmethods of the invention described
herein. This is consistert wth




imatinib's significant advance in the area of

anti-cancer drugs. However, it is not wthout side
we@RGoens213 Recent evi dence denonstrates that i nme€CT/nE106/645394

associated with cardiac toxicity in a smnal

L] . - feal . ., Thi

oL (B ERREE o b Py & st i O parent 8550281, A
refetemedsimiébioned he@GOaE iRBFpoRasd B théir BRtirely?169] Thr ough

the use of the nethods of the invention, Figure 16

shows that imatinib tested at various concentrations
EXAMBIAES wi | d type Ba/F3 cell line shows a slight but

THEPY 5 r 2131 B8 ARt P P e B iRt Pemupiglesof the
invegfbh Hrain disoldsel tnyay(RAAMe L MskARdtR &gf@pﬁdgkiesﬁﬁdehded that such

line that imatini b exhibits at marke
modgiagatient arattd besichi@ied withérs thie tssopeexf dinepreye invenkorevi dent

th conparison of the effects of other conpound
ShEBhe " BsAEPLE cbui iy ien A bk sa ¢ gorthssBrhprusirte he
inveh Bt A1y kg Ll - tion of
i3t A ol Rl B ol b AR el TR SRR
activity in a cell-free system but have small CSG
EXAMPR 51 {HBENTIEIGATHONHOF @) PROAEIN NSEOPXRECIOR t 0 have

' r pot enti.ahissi de effects in patients, especially '
VAT o RELF T3 i Gerromas et RS0 paBgadro1 05 A) that is

: : s [ . Vi I G val ues .
i SR OE%) S ERIRDAIRL S9N SR ATy ption 1
conweets gdirsomitie to @i ispRAAnBeds1dAb AdBisTneBsevtral (G@hfi®s tBlt are observed .

al ., 2005), and still other groups have even entered N
amoBY FRISEFHPOITHPsed patisnts i Thiseartiawjrangtantboweesry, is Bespost resistant
mmhqﬂggm%af %§?&Eﬁ%ﬁs of this invention it may be

ed’ {har~such

expec compounds wi |l have an increased

[oosHenaeiRhoteasnepkds abiegniBld REtBd/M3 Bat I8 kindcRtli4d]

A preferred dryg screening method of the present
overp¥pyessttheopl ionv ol ves thieemmutohl dhe plenokdpd®e wids determined relative to

e R s
Th o¥abMse b : LS 1R A
NSO A UGS ol Phr bl 4y I G o Qraion

densitpundenaalogows cudtudi @mdi®ns hat@mpapedt toahs colted] ion-transformed

,nappropriate expression or, a mutation-induced change
Ba/E3 il iag 4000 SEa {1 5 abyeaenehinicelaeiar G- BigFopauEkor
v ) 0 usin
s ORI By EYATRL B R PRGOS o was v
and @@ftierzedacdosdinP@IheeRhih8y 2%n alsveef | y, patients that
have been given a course of a therapeutically

- BRPBLt i Ve deteciionsystemyiilized wes abighsacest cabrimaghigind spunting
- - cted ot ot her anut ei n.and, have,
svo O SEenBS ARRED R e B AT S B s
opticaDEir6deBNdighhllilim£Hcd @a8 elcbehARIR B6red, Wemteld! ifthe@Binted, all
cells or tissue sanples derived ' fromsuch patients.
undep p guicroppynpitaebased dentny systemddhd sysibrohas dreycapaityrio gedsmm direct
RT: PCR, 't f th t her, in .
cell QG oS PIradr o b B gt s SORe! B Biogip SRHealy stzmificant
total 81t SR BEMPUER! G @ontﬁ%%%eﬁcf@mqs 1D OKBRVNALL of the figures
_ prototheranutein gene or c sequence. Mitations, If
displpying eelt cowmt end vidbility fiseys witidedtiss oetene fatdath astjtibition and
1fung;ltlio al rqsis ance gf the prototheranmutein's
analysisn SEpgitancopsly path th celbequnppaémse, thgsyeems anpemrapable of
deterfifhihs bV &SN 3SH in@dalife 45
o R S s GhpaHy bRl KL TRAMRSS gy excludea
confirmed, then said one or nore confirmed nutants
conpri se a defined theranutein which may be used in
t he subsequent nethods as t&scri bed herein.



[0173] 2) Provision of a test cell that expresses the

PO and. displays an observable (neasurable)
wWEhb®noezps ¢ characteristic that is |inked to erQIrESEIEOMS394

of the PO. In the case of a theranutein, the

t al Qrl ally o whi ch has

t
rypB B YRl et ARICE | forh SetHSUREN Ko BBk S Nk e 55 Pep e ave
(cottedoast’ mvﬂivilibie"ctélli)h Enjebed ATt yphn bﬁfedntﬂQﬁ@célP Wik Yecurs

t he correspondi ng prototheranutein. Such a phenotypic
immadatelr PEPT oithe saniple beinglseqicetialtyingxpdduitbnmiabedlhfer
eenatq%\)ew ously shown to be responsive to

Slmulﬁgﬁrﬁe%lllst cgﬂ SOBpiL P8MS of the POT (or the
) th
. Doy Labang b BRSO B AR oreening
devices tolpeodéé o nértsitive and @ravisetcbR cpheingroad peh sabilay aﬁsﬁ? system that is
#42 WO 2007/ 062213 PCT/ US2006/ 045394 of
mor? a%ﬁgfefa;ﬂﬂ S PEMRSIa seRfonnding sifects plapipbelic vabilitbisied oeldnlar
assa?%sﬂ‘ﬁt [ WI{}IO&SABR;:% IBﬁleTG This may be acconplished

e use of a high-throughput screen using a

¢e208] | | heitiaNy lappRaisitely 113,000 \¢empdtddsande fs&éeﬂ’éﬁ'a@ Bor®@ntrations
oprj at e phenoresponse has been identified and

P
gengt: ﬁli)f wegeeifoay 10 9 2&vi4e idestify, a Yivectithgt wasicapabde af affecting growth
ry screen B R generi c
OfBla)ﬁ%nrkg l% ¢ cﬁg 5aIIO(“te go%fe&(pfﬁss%g ﬂaH%pl ne (t hiferypusm by any
meaf®t qualify as a phenoresponse according to the
teachi ngs herein) and then utilize a secondary screen

4eXBI di Agtotad of aproxiswmedly 960 eompoutis shfivedd g’tgaﬂelsihan 5 0% growth
hat are true positive

mhll'[’lﬁﬂﬁl’b"}’ 0 ]fgzn%&ﬁ nlé@[t %q,%&rgqsgor@f tojagBroxHRst glmjltSQp ﬁlsélpct chemlcal
clasdeB! RE%§t‘ing Jﬂtﬁé@e%@hﬁ)@mﬁ&%ﬂﬂ# o s&rﬂ@lgé’ﬁ‘ s {eﬂ@ﬁ aa}fa?abage of

i nhi bitors or activator t he er amut el
compmrslrresionslwnesmwheﬂ(bmiu thndorted aaé kdnkiosdaed @é‘do@cﬁng tdbse
;ﬁtl I %]éexpr esses the theramutein such that a

ing ke yelest everplh genveth inhibitien Eronp this ek ondrded
data‘%a%éle gﬂr?lg }nr%hgéf ls&ct(ﬁr% fﬁ%rk%bﬁ)ogﬂc?&t eﬁ'hé hupg{rl eogr\é%%gsgzlletﬁ%ﬁ ?)E growth

inhittitien bﬂmmﬁut fhierlowest QuRTeRN MBS IRM comPoSRIFBYdrd %s%ﬁ? 8%rd fen
a host cell that does not otherw se express the
rescrepaddpatdefipedellabased uspy sysarasipg Badil THS] entrst ¢allls tan«b wild type

f o] ich the ther
B e RS A T S Seb R hobunas o
mterest@xfe@e(mb@éﬁl@ﬁdlﬂéfdﬁﬁ fﬂﬂﬂﬁf d Qf BaIS &I i‘%&@ Ber-
Abl- T3n%t hodol ogy. (CGorr ealﬁ al . ° %01 Housey et Ppessing the p210
Q@)“amutglng %tlmmform@é Mebdpymea/ﬁ A cebs u$1k$ompoﬂnds were

hat | bout 3.
e b B O T S oot
furth@ﬁ(liétall ik SRS A/ FRh Y0P hE- v arRyAL (BE/F@MH??&ES') aboul Hie

ti mes the anmount usual ly present anot her
compaving o aselna\(aﬂnh]e famfmuﬂhbr tiestirgt dueaa $dck alf@udilaBllith bfB&difénal material

r.ef era | east about 50 tines the anount
ﬂomﬂﬁ%@ﬁ%” P8 e EPTRaning lvefvm})o‘g)ds W%@l@ﬁb@ﬂd@ﬁﬂ}aﬂ aluated in
Qo er. ext
add1tgc?ﬂ%%éﬂ-ba%§(ll bis%ﬁaﬁm 't Egﬁ&ﬁﬁﬁ%&‘%ﬁg 14 %%Stas eﬁfasdp aﬁsﬁ-&ree

puriftedl drotha Kidsk Rgsag Mg MBHE r€IdOMEEAR prdiRiced 926 Kﬁcﬁmase domain
express the PO In the case of a theranutein of
fragmenisiselated fromp beyriviidbiype 8210 BanAll sowtlbasP2idl T3151 mutant kinase
domaqﬁ.pr essing the prototheranmutein corresponding to the
theramutein of interest. [0175] As sone of the nuteins
that are described herein are al so enzynes, they
usually retain catalytic activity, and therefore the
control cell wusually displays substantially the sane
phenotypi ¢ characteristic as the test cell. The
phenotypi ¢ characteristic nE®d not be quantitatively
alike in both cells, however. For exanple, a nutation
that | eads to reactivation of the prototheranutein
nay al so |ncrease decrease, or otherw se affect its
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sel ect ed phenotypic characteristic to a greater or
| esser extent. Accordingly, it my be desirable in

W@ we/06ases to adj ust expression of either or POUOSWHE/045394
the prototheramutein and the 143 WD 2007/ 062213

o o208 ¢ Bl DRRATHEI R gBURt N o KRS Aes meagured by

TEUEXh typlc characteri

inhiBRHF Iaﬁ‘@gﬁd)slbhéﬂyﬁtlﬁﬁ ABLE8O B, Jithé 6 Meheft@codiesorl®unds out of
exanpl e y expressing the proteins from B,r onot ers

morgfilgasel 136100\eompoutds soreenet, atlced 5b3fthﬂj§1&§trﬁ¢t inhibitadrthent210%"

o8 AR SR b st ¢ ANIZRE BSOS 00 i b ou
on tfl@gﬂ)@]pak& ﬁé’l" hihiddgasehyd @Jf&en;t 8n 19&-&515{5&‘ gél3l(d§t5'nlo o@vn) It is
he art "that a properly de |ne phenor esponse nma
possqbia hat tlais corepoundirhdyedoandlylbetatseisideh mhﬁn’mr it &3 el tcﬁctdﬂ'alently
and tﬁe t her amut ei n- expr essi 9 cel] lines as a result
crosgfiingithg BYEHuder 1A PEmRANS Y. Frtitat i aGtivityyPut flis il yequire further
etween the theranutein and its correspondi ng
g'r ot ot heranut ei n. Theramut ei n-i nduci ng nutati ons may
[0ZYI§as Taken theetheg e tihisRead thereadis dbdribe@hefd frovide

theranutein relative to the corresponding
conglpgyvpivef atithe |SY§teWﬂpéblﬁw§FdQﬁgf}ang mértam asiagtivators of the

ceI ot her.a
selecg[);g Eh%g%luﬁgm (# thF slﬂgecw riveftgabcﬁ‘ Qﬁlgmegla{rgﬁ%fecp ﬁlélze that such a
syst&f |n%‘yt t%jeaﬁlm}%}ﬂﬂﬁé ROASEOthsr th&*dﬁiu'tetlﬁbf Y8bdprbiReh $AA®nlybbvious,
both cell types. Thus, the skilled investigator may
mingtHpediéicateonsnor mal i ze the activity of the

ST SRR S S Pus Of i cllibabd ety rmuti Eeropateain
|
i T
transﬁbltrm&il&a/l? ¥ eblj,s ar¢ bimv&klnl Higares hved i gat oompayhdalisiabiédSdrowth and

nDdlfl host. cells or host cells harboring

to
redup 8 PR 06 el spsina fip ELSE amrwte@ewt p@nqemmnons under which -
£ ells are
v SRR SRS SRR T 8 B e
p210%& et ap10tE R Trql\lléls wiefd feMl%@dJﬂaffe&E&I Gﬁhe&&s @élllﬁé)éﬁr&smg both the
the test cells.) This be the case where the
protpthgagwieiappvell éS @lﬁlt&ﬂrarﬁtl fewesdubsiantgdintfiyitedy In some mstances,

t f
e EABTLL BB LB RUAEH WAL BB 5 LR AL o
protd)tﬁeﬁhﬁlfbneE)f;ﬁ‘%sidg%ell@g?ee sfor E@ne otighR el Apmtiaha sf(’fe Compound 3
i nt er est 017 4) The test and’ contr ol I's

resu}é?@amﬁﬁﬂémﬂtﬁlﬁédelbr propagat ed (al t hough not
iy at e s rowt h. medj a. (or even
TRT: add Sy J@‘f kR Pgiﬁe%%%slgeﬂbmmd@ aélﬁgdé"ﬂf‘dﬁa advance in
the foRAbf b BEnPNEABES:
4Rt L1, OROATI ARpRAZELITEI A X RLARGER RSRALEy given
therqungeiot Abe acmuite demonsjrateeconciasively t péwa dftigvmenodwd aleatify
9;{1} t he prot ot h rarrutel n, or with a test subst ance,
criticalfy needsd compoundsyta ovpregme @ spetific twstof eetGdEes registance that is
it EIMIE cuheh Defert Bty e 0 I FeRRRY Do e gurthermore, it
ev1d&uhx$bm‘lcmm i thizci tahtehé t&hmhﬂﬁﬂﬁﬁ&ﬂ@m deBerided herein may, using

expected manner. Alternatively, control cells not

ObVl%‘kngFl@%@FﬁgmﬁH@ syatbérmardingeegralizedyo amspotbuial theramutein or other
n the particular

dlsea%ﬁg%stg?%%gi n%tgﬁtcﬁ%pgltcﬁ 1§E8F?nec8 i nvesti gat or has chosen

for st udy Subst ances may 144 WD 2007/ 062213

PCT/ US2006/ 045394 then be assayed on the test cells

and, optionally, on the control cells at the sane

time, or at another tinme, and the results conpared.

[0179] In one enbodi ment of 1$4e invention, substances

that are active with regard to



the test cells can be rapidly identified by their

ability to nodul ate the phenoresponse of the test
w@edlrmei2m t he sane manner as, for exanple, theP&IUS2006/045394

nodul at or of the prototheranutein alters the

JOFTY MRy BEh Sh T ol FER oL BO S HRE LRGP prmpounas
whet g4 RLIPY0DOC b mHhinldh bihibRed R dplecl T iHliéiBMion, when

of the theranutein in the test cells ™whil & havin

the mpsttogens gravah éfifibitary swbstdneesuwamedidcrestied using the Method described in
n

rot.ot her amyt ei n and/ or ther tein non-expressing
cetal et 0 BT cpHRR MeF T UL e RO aaHRd yrre
08 LI RS P e AR e s
using Hiag T20r58 nomiaet (eid @eijouad ageiunstailable HhRFBAERING). Bhsed upon
at are equal !t%’ ef fective agai nst both the

th
suc}br,eg{agab@rrgﬁgﬁse} ews(;m@le@hatw céeat by the slgbediitigan that the method
s ST i DA 0 PP DRSS RBES o

sérved and

base@XpoR tigs prdpéraclebBoh Afd ®RRImAIeBe MenbR8ponse according to the

g_r ot ot heramutei n, and detection of gene expression
teackinghiyeibe BPAIODS g R @lgv/!eané thepdocuhenganiorpdryted by trbference herein.
ror LGN Qb Sui i BRIl sl itinthe st could sy
desi%rﬂé‘rﬁ%hﬁ 3B RARIRIOYAIRLRAY of Alet RhRbRY d¥ivdd £43€ other

unctional activity of the theramutein nay be suitable

protétherapsiteing kriovauotexhibithodstiondahecenser diug redstendeisngh as the c-kit

gEii v‘gn cha}r t.{(fr i §f'§c, %he skilled investigator mnust
gonctrpier op Pherkipidermal Gxiveih Faniar GeeE) Reweptor (BFFRY.Ios yefdatelet

Deriféd &R FAbRE bA9nd i ~
_eltlt eachi ngs as éw(e}ﬁ) gg&gggﬁmgﬁg?%g{aﬁﬁgg%‘f(‘ﬂ‘ﬁ’%aifened upon the
utilitiyrof ¢lsd ingthbd withergspabisio itsiability e Bontiledetl 26t £4§ given protein, including
phenoresponse with the theranmutein expressing cells
thergngpiteing pnd profetberprugning Rerasrad & puaxpresdimeelbebs for which a
I.sti.cs suitable for detection nmay be
COH%@%&‘%&%@%}?&%%%%ili{lgi;e%?bsl?fet hods very well known to
those of skill in the art. Such nethods-include, but
EXAMELEDL: PHENORESPONSEBASED OPIINMIZATESNEOFA PROTEIN
| abel ed proteins (FACS), inmunohistochem stry

sui t abl
MO]@HI@TO%N detection of protein expression,
titjive radioligand bindin SS olid.magrjx )
gﬁg]t? i ngd t;ﬁes’c X%%&) 8%%,%8%1%%%1&1 e]q%}‘lf Hé‘fe;/??iﬁgiﬁ‘imlédﬂﬂg %Oat:l'l‘a teachings
of thidisverionié eftiniebd e labtiaKt Jpakisbits SRS oteld @{g%ﬁ.f igetxz@\?@r, unlike

pol ymerase chain reaction (RT-PCR), enzyne |inke

methpﬁﬁeg/ﬂ?wavm ingbepiyer arty Hlel Aizgvogpbasyhatindnalas peyfsymed

. gel, retardation.assays, menbran enti al
entird§ thshfRRliegne PR R ReorPRrccborn s RAF sy pien oy ppapletencss

ke GR@FAEdnESsGhieGheHHv RS ' y
Sa_ eceI | aft gr ter e%nt f\j!\lﬂfeirﬁ&%@?oe@%}? %ﬁ%g?ghé:gﬁlo??é QS%LY system
usingatecemhamantlepspduced targstbzeineus also fisealab inmdepeddehtle de@bhstrate that

eatnment of the intact cell with a test

after _t
the campRtlichat S3ors PO YY) ts PhenoTrpneshTo6 olimgasay indeed also
: C i LEds - have_th
o R RSB OGBSI SN 15 e
recomiinhist]y prodneed dneyrdesi rabl e (but not necessary) to

Ijgndeﬁendent |y verify that the conpounds identifigd
P0kex et PRGIRdHe? Whishiveastosiginellyridentified asran wihibiton o6 thghl3151

I: i:nd] ksm i.e. that the.conpounds
therafhuflif S5k o R8T o FRELRA 80Nl v boBbwL 25 BRERT VabErs
(as desired) of the theramutein according to the
teachings of the invention (the reader is referred to
the definitions of the terns "activator"” and
"inhibitor" as given above)l155This nmay be acconplished
wi th numerous standard bindi ng assays that are known
to one of ordinary skill in the art, involving either
purified protein sanples or intact cellular binding
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appropriate controls as dictated by sound scientific
nmet hods. Since such nethods are well established in

W0 b@7a62213 hey will not be reiterated here. NunBCDUS2006/045394
reference texts conprehensively discuss such

chen‘ggagglmdg%@aﬁoﬁéaﬁrel ?5&&%@?‘%1@8[116)33 c?s?%fg 1@% %ocy}%gﬁﬁﬁound C2

usindtaidaed pledigihal YidnaiytrEs yotisic nhalbetsp @itk eguthedBaud] fhecatious
J.S. et al. (1999) Current Protocols in Cell Biology,
analogupe(ehgmsehariani) srepoiesied 8ying tkatheaprsspangerbased calWer assay
rref erences therein; see also

$@WPb$%ﬁF?%§%§PVSP1EXM& §i [0183] In a partlcular

| MBRed®poh AR dripreidbir@ureld? %oﬁgbﬁRﬁCQ Sthé! §@rﬁn§1ﬁ10n(s) to
n ify substances that are inhibitors of

pharmﬂdsﬂ@cal,@btwﬂfﬁdl‘fsmg fromrthapitcaiyhring thet pmmamedwhe @mmce,mhloro and
hydrg)gﬁ |sg‘tt)821§1;q%gsu \tggrlg %agglgedﬁgrhhlggtx régr;esseeg(}&l @r.]lﬁ gge/s [ive’ere gylfjnﬂllerélged that

consBREANREAANS ﬁﬁsu'b 1(ﬁteﬁrp elﬁk? ?\(ég 2,?0r%$¥\ﬁsr§ubstltuents on the
characteristics (tennina ity for a

phengBbtigf, yhittyasdgbinoeehle®l hndchuldiense, etanocaggdomicious poditiens around the
absence of Interleukin-3 (I1L-3). Unnodified host

phengbiing  Defeilebetensieal sgueivies arerfibayyntind ablepr essi on vect or
onlLy or both, may optionally also be wused. In stil

_——aneLheL—enb9d+nent——the—LesL—eeLLs—é#4nu;4n¥%4ae4ﬁﬁﬁ¥———————

Wi th or w thourapefze Optimsizatich éf € @¥mpditkdei t or or
acti \/::n“ or [ 0k RLH Anot h _|_3_t_h_e

det er natlon of R te of phosphoryl ati on of a
direct Substrate of p2 Bcr AbI-T3151 One such
substrate IS , Science 293:876- 80
(2001)), an da t\er mhlch medilat es t he

“connection bél n Ber- Abl and Ras. Thie
phosphoryl ation state of CRKL is representative of the

signaling activity of pZ2I0OBr-Ab”™ 1n a | cell. Another
downist r eam sub$§ |s p62POK.  Any such substraﬁé

woul d suffice fop pur poses, provi ded waf rse
@Qat phosph INa Q'ﬁo @ substrat el has bee ;sh wn

occur e the eII d is not smplylR Br
autophosphor atlon ev- t Aie TO or PTO™as

di scussed above. Ot her signal transduction cascade

conponents nmay al so be nonitored, 146 MD 2007/ 062213

PCT/ US2006/ 045394 i ncl uding _src fam |y ki nases,

STATH, P13 Ki nasg?7 rmaf kin. RAS, MEK, ERK1 ang
CERK2, JNK1, and 3, MKK4, MKK7,

MTOR mpgo@ o{“her“& [0185] As exeplifi el hersin,

i nhipitors e T3151 theranutein have been
dent+-ed—Furthermore—t-hese—tnhibirtors—are—atso
actiye to differingZext ents against the wld type
pr ot pt her arut ei K-NQbl -wt . [0186] Accord
c3he present inyenfion, a therapeutically effecti
anount of one f nore c unds that podul at® t hé
functional activity of a OBcr-Abl theramutein is

adm nistered to a manmal in need therepf. The term

“adm ni stering"rFa ed here means (delivering
conmpounds of th:IEFugen in ion to @ manmal

cret hpd t hat esult sought. They B
be adn1n|st , for exanple(”prally, par ent eral |

(intravenousl or intramuscularly), topically,

transdermally or by inhalation. The term "mammal" as
used herein is intended to include, but is not limted
to, humans, |aboratory animals, donestic pets and
farmanimals. "Therapeutically effective amunt” neans
an anount of a conpound that, when adm nistered to a
manmal , is effective in prodfting the desired
therapeutic effect, such as inhibiting.kinase
activity, inhibiting cancer cell growth and
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with inhibitors or activators of theranuteins.

[ 0190]

A nodul ator of a theranmutein can be adm nistered with

wanbizwozhies t hat
in tunor_growh.

neutralize other rece
Furt her, a nodul ator

pt or s i REOIVS2M6/045394
of a

t her
ot he
tran

wSiAan
c%4g%
si gn
i nve
conmb

activ

amutein can be adm nistered with
W se nndulates a conpg n

f
sduct i at hway, pref %ﬁ% con
Al tran mﬂloﬁ:ﬁfﬁﬁéﬁ fiech

i ol mon to fone o
aI(bgéﬁstctﬂo pdﬁhmays In an ¢
nti a theranutein nodulator is

nation with a rprpnfnr nnfnnnnlcf

a conpound t hat
gli gnal
ponent_of J{;;LT(
t he tffersnul el
her
of the

;ﬂ%dlngnt

used in
t hat—hi nds

spec
( EGF

Rirt

neut

and/ pr

fically to the Epldernal G owt h

R . Pardi erred are ant
ei ns tﬁiﬁgﬁg
andH\-ocf”

extrac ;ul
ke
148 WO 200#/ 062213 / QO6/O

ralze |igand-induced activation o

Fact or Recept or

i gen- bindi ng

ar donal of, M e
of RIAS\H F
453b4 5

f EGFR An E

ant a

goni st can be an antibody that bi
nd of EGER and inhi bits binding of

nds to EGFR or a
EGFR to its

liga

, Cl
liga

nd. LigaﬁgEiF r EGFR inclu e, for| exanple, EGF
C2TEs £~ anp Iin biadi ng EGF (&l N-_ame
bet a N m
l-at+-on; Al + TCE hoon
E&{)reclated that the EGFR ant agoni st can bind

cel | ulin) EGF aid GF- arfe thought to be the
endogenod%\}%
o C oyt |- | oCCTTI onud‘dﬁ—t—e—be—ﬁcef—e——
potent in
181 n aﬁhgsetcenmhlen@mraé@nl testert ingbe pheparespormeftrsed gellgler assay

haah A hac

A TTUO

gands that re3u n EGAR- medi at €4
c-+| nr-|| At i AN
pronoti ng angi ogenesis. It shoul d be

hi f.th

sstdhfts Bt TRvEHq cyeber HE ehaicgass PREE P Rangard cel fee-
protéh kKGREMAS) how1§tlo£§@wbteascon%mﬁ%ﬁom AYPR g{o%vﬂ Baigure 18 .

: bi nd EGFR i nc wi thout limtation, biological

As aagmpas seudigse 12rnd Baglire$8 (valhthdiaate theoem&hs & efoikyeg, emlstlal ly
t her eof. ecific for and chem cal nts ‘
complgiedit %&yg ccgtf‘&ﬁw&sbegv?ﬁnﬁg? PR RSEF SCHMIOBE bt Rlghoresponse-
= ified protei
e CErn20at U G4 AL BRI Bl B R puited st
kinasemaupbph@spHonylhtibrassggenesi s are t he receptors for
vascul ar endot helial growth factor (VEGFR-1

HidoV. eadditiopal chemica] alodtf&amwer@mﬂ@ﬁp thespee phenyl ring

discr]i «Q{% H}&%R e %%Qd&l?%lt c‘?fem(s?@i@ﬁ»os%é Ql{&) 2%&75%%{ tﬁﬂt eﬂe

beyohbiefiegype bfltﬁlstlhﬁé’rﬂﬁht RitRvdre Pdldred @y erihSncaﬁ@j)dSveﬁd}ea’.g@.dlt the p210B°
anrgf ore, dutin? or after commenci ng therapy with
anduiser whidepimultapeongly limisng expse bl vibt with theeontret wild type Ba/F3

non i S S g B B B 2o 0

1mp1@9& kelQ@RRY aalnifiR PR Mntih NS AEYectHAthEYARB, 8ic. tA¥eshown in Figure 17
theramutein i nhibitor can be adnministeréd between 1

and dhtksdtogatisy with hkleshhgdigorzal dopodals syntherieedmnditestehingluded

as to

2 R SN2 e T GG Bt S SRR ETEPBROR N F Bl g} S reveals
once @h[ﬂteﬂla&')fhé S %ﬁ{a? 5&)96 5ditFel By th€ QNRHET a%EHyl Hstem also
Wt nore pr era Sequent to anti bo

exhibiter @ptein ]Elﬁd.@fix]lhlbmoﬂyfaetlpllt}esﬁht celhfrentyistem, vaeyes Ulhdisa [bhet were

met hod or route can be used to _adm nister }heranut? ..
essentighiydnachive Ipthe PRENQIERPORSS ‘Bzwed aﬂaﬂg&sq;a@(ﬁ;gﬁrp)a soegsentially mactive in -

t r
the cée;ﬁ tfge%gk&le qrh %Fsrbﬁgglggi?% :yQieﬁ'%ﬁgéﬁaZen ﬁﬂf’é}% (():o ounds showing
agent reglnens utlllzed according to the |nvent|on

i ncl ude any reglnen bel i eved to be optimally sui tabl e
for 158



the treatnment of the patient's neoplastic condition.
Different malignancies can require use of specific
w@niorosmdr ant i bodi es and specific anti-neopl BGI/US2006/045394
agents, which will be determined on a patient to
inhiPRSH SR%viRAS) of . jnistration incl.ude, for
B0 e aving e ot 850 S b Dol e comslent
qualstatiedly aigahsresalts dBMiAGTHSE bAL fr@éigiloﬂéiﬁ kinddd RfophbBfhorylation
dose of antagoni st 149 WO 2007/ 062213
assapCT/ US2006/ 045394 adni ni st ered depends on numer ous

f rs..includin for exanple, the type of .
éﬁ%?éon iFél{tE?”an ﬁé‘gfl%@i%%fe 2&?‘@%&(’9 ergRCes il Aty PofEry etween
the dell€rdeasd 138 st '
A aban SpSelifind B o AR el ATt LPE fon ypuple,
comppigndoE2d @A whiahvappeireto besmoed pdtértiit ¢oedlloffecaRyay than in the
thod or route of adm nistration. [0194]

hlgfrticular 0T, . .
phengrespapiesbased cqllias sysiemosieh dissinciéonsmeins oubthe coianged abibify of the
IMatRL M TcRo}'c erbuffered saline dextrose
i yc.ea oﬁeﬁ£ﬁ§?&§ﬁ (EI)R{Oheefﬁ%ckleo,% a%V%PPlpggmgas Comf.’aréd to
classi@beliviitet asay shes0f Usinfacldsges eBTreb WeleBE font HBhI 158
m nor amounts of auxiliary substances, such as wetting
consgfleredetr?ril<? tq/boren bepontant coprrsimdy et theqihenoresnohebased assay
. [ the shelf |i or effectiveness of he )
el SHTESR o6 g 55 moleph o seveia SF hipadisr cnpos Tested. This
type ©0 [ad Dpliln@Aiof 8Rate@PerhdloRisla JENAMP systdtn WARoA depel®nce and
_fornulated so as to provide quick, sustained oP
reliaggs uppad: qellHicesedioiganderathdrbendinggssdhaniot Bédnaeported before in
the adg%ﬁistration to the mammal . [0195] The conpositions
PSP i s invention can be in a variety of forms. These
020 ydeTn §0m S AR bRosefthtdhtion SRividQlH 1L o wi
%osage #brns,ﬁghchpagetgg*%%@?%g%?ﬁgfhg%%@%ng&%ﬁ%EﬁF@ha
powgbllund capsd nuileddosicadsptimizatisspehihcagplahts BRSREESEty for repeated
1 %ggositorl s,. injectabl e and infusible solutions. The
cell IR apirayer Beydheabibly elrecompoand éathifiie eorsdsponding target.

Thus@B8b i AAk hc..application. .[0196.
i hpﬂclz onp _oé%t | 8%’5 %#l{%?%%éaeﬁ Seli%%\}lé/ netuflf)e ‘é’f'th téfich upon the
phenpresparsedasdd Asayasgitems Wesults, obvRAVE thdheed for repetitive confirmatory
t he, pharmaceutical _art. In making the conposition the
cell fzrer3say dotggmarntions. While sughseruifinpalosy eipesithentstrhayabe performed if

. ' . ilute a,.carrier and/or encl ose )

the sl\%lmﬂ%% :irﬁ;egclg%gorr%hce)?se\slﬁq (?c%so, é};;ﬁ;(’ arg gene &Hﬂngc’es%y Wﬁ&‘tth]é method, as

the rds0ltiobn abeSrNSEEEvo&AGHBIonRARE! OF ot her contai ner. |
VWen the carrier serves as a diluent, it can be a

(98721, TBlesskildagl invkstigatot isqualbawane érat ab assa sydtera of snyakind or

vehj cl e,.. exci pi ent . medium f e.active.
S T R
assaydfs ﬁ@a@f%ﬁe-pbﬁﬁ%ﬁ%@tiﬁts. Sﬁﬁbgstsg}é f}%%%g ?&t'}lrcﬂre]: sﬁiﬂrﬁﬂéﬁ){ robust, will not

suspensi ons, aerosols (as a
be fravedithepossibility wé il positivairesulty eithiey areBemtiBed MRedtbald ¥nows
ﬂlt*ahvwﬁégn of the ?ctive conmpound, soft and hard
at igdapgpdant vemldcation of wnpspalsrswisiegmplngead: scisnce andishioskkbe taken

into cOHSREMS! [.: packaged powders and as a
e [ ﬁ&9Q%BCE®F§%B% "It should be appreciated that

topi cal patc

t he nmet hods and conpositions of the present invention
can be adm nistered to any suitable mammal, such as a
rabbit, rat, or nouse. Mire preferably, the mamml is
a human. [0198] The conpounds according to the
invention may al so be present as salts. In the

context of the invention, preference is givento
pharmaceutically acceptable salts. Pharmaceutically
acceptable salts refers to an acid addition salt or a
basic addition salt of a 150 WD 2007/ 062213

PCT/ US2006/ 045394 159



conpound of the invention in which the resulting
counter ion is understood in the art to be generally
waewepsrind e for pharmaceuti cal uses. Phar maceur@TEE1096/045394

acceptabl e salts can be salts of the conpounds

EXAMPEEY: RN ORESPOMRTE AR PROMIERIOF [ PIR9RINC
erence I's given to salts wth inorganic
MOBULG&S]IORuch as, for exanple, hydrochloric acid,
dr obromi c aC|d phosphoric acid or sulfuric acid,
tﬂ)é%b sahe thnprqsp@wg@ﬁte@ %Wﬁt)?m of the nyantiengas bggisersto profile
| ei

the bfog%%cﬁzﬁ b%\é@}ao ngr& Cd&%]?ogl%td I\7&91 Cpe’g&ﬁts z%bcll]télg? ﬂhlblt or. aé:tlvate

mult p?&&lb@n@?)tﬁemk?@r@&@ k¢ didetidg e@t’énﬂﬂeFBﬁéb@t%&ﬂlé QR CEtRE trﬁtances the
hanesul foni ¢ acid, phenylsulfonic acid,

skill¢dodrtisamanay b@mtaresa@i iah identifaphoh aptsnﬁzmmbdldntotﬁ afci glven target
Pharnaceatjc |y acceptable salts. .ca

proteg WA RS HP SIS e WoB oA S I5ETBY 1oy REHS the targe

POL! Wcﬁlﬁrbt%ﬂr fa.gﬁ‘ fidd Iﬁ%) HnsisPE S ERSre !rr?‘en%e\fse@xaf Qlaré‘ epﬁlgh degree of
exanpl e, sodi um  potassium nagnesi um or ca

homélagy &t boaln thedDN@ antlendannaoid sequeadd isveikiyehthe rfemdg memhérs may

from anmoni a or .organi c_am nes, such as, for exanple
have@@qﬁytpbffwﬁtéonsdyﬁhl@ ;het c,eileffﬁy}u@h]lq%atlvg iapplagation of the phencresponse-

baseé s%?%h ags%n%g& H?r fé/ & u?(pa)éXtJe qlgﬂl{)%ual Test Cells expressing each of the

am noe I'nine,
dlstuﬁit %ﬂﬁﬁﬁhﬂ)@is@d%erﬁxtﬂﬁe lﬂﬁ{rb@blhﬁduﬁﬁi ﬁh@re dis@et TBRIA lirkk with
J. Pharin. Sci. 1977, 66, 1-19). [0199] Throughout
corretsmrsh@gy#ﬂﬂr@émhmprewameé (e sty Aptiories comfoupdsitet are selective
p %ﬁfl gpks techni cal manual s, patents and
orOB%P u GPF AFPBRE- have been referred to. The
f@agi ngsyARfothel SBRFHER DT Ae ﬁr@@%@m@@ﬁkdrp ald RNfed artisan may
patents patent applications and other documents in
also theise to expiréss évo o5 thaeeorteeer foyur |dm¢mr:1tmp’@tretarg¢j/s inefssrgin Test Cell

(or Tertetradl 1) R Vi & RICRARE IO Eaﬁa SR paRERbf identifing
com H@t}ﬂ? are NG9 A1l by a?ilc}n%ilt?(ﬁv ﬂgﬁegéﬁ%é o@ﬁ%tni%gtﬁﬁﬁtgﬁlctamuy. In

variations in the nC| I nve reln
certach ’&eta@&ﬂd: dimyitibes, eklef wecﬁmﬁy &iﬁolng adiwﬂuilkfemﬂtytmm’ihérd tay be
is intended that such npodifications are to

prefarale. uﬂmmﬁmar{%@&aﬁ@% dppseesiblished, Bt%g%%ﬁﬁaﬁeﬁvé ﬁffpﬁawe non-
s O b2y R TR A

cvclc&f}‘@@&la@é typle (0DxenY beNCOX-2 MmipihenibetsaiSuel lack of discrimination
descriptions of conventional nethods, such as those

may mmjwamsmé)ea@f&mhandmadrrpdﬁce\ﬁb@hlmlgﬂoaﬁ af pirtagnjugiganted side

nsertion nco tides into such
effec&se%flgpgy YT ﬁi‘flglsarﬁ gst yf%@“tvﬁt ?‘gla'ﬁcét Xg b of plasnids
[0299] hogtofMRklise bid 1éah8ff&¥@6fe§d§b&ﬂc&ﬂﬁblﬂlﬁtvﬁme§@ct @ts ability
hereof of genes and gene products can be obtained

to inhibdror autreato e tapuisl dtedprotams tar gats; vdaihey OJSacptb?ndmtargets @t members

e S L O A SORE SO SN
the r@ﬁlﬁ@{}m@n&o Qﬂ'&gf’l)ne%fsﬁﬁg) (g'raeﬁ%g of $ gt'VQn Eﬁ@ﬂﬁ@&l a%gﬂ{t' For )example

ns ncor por at’e et al.
in th€utiseaftimBYigb oo loalyi doePhrrdsagoliod mlnBN 1heywﬂ§d tSpa 8¢r51on of the P210
Boni facino, J S et 151 WO 2007/ 062213
Bt/ AbiTpotspo /1675 36.4), ibilso resgoyctenithand isapeblesf énlyibiting the c-kit
oncoiﬁtém %s %e‘ﬂg YAs ﬂéugyedgéb&?@ %ﬁh@ggckgro%nd o?t}%}hv&t%ﬁoth@c]ross—

& 6r ences. BNt i are incorporated
reactiviSinhib@idn dfahy kit W&t&ﬁ is befdpitdus, beati g&ﬁromtestlnal stromal

under st ood and expected that variations in the
principles of the invention herein disclosed my be
made by one skilled in the art and it is intended that
such nodifications are to B&0included within the
scope of the present invention. [0203] Exanples of the
i nvention which follow are set forth to further
illustrate the



i nvention and shoul d not be construed to limt the
invention in any way. EXAMPLE 1: | DENTIFI CATION OF A
WORWTHEL218O0DULATOR [ 0204] p210Bcr - Abl- T3151 i sPAT/US2006/045394
theramutein of the p21 OBcr-Abl protein (p210Bcr-Abl)
é%?ée{eg\;[é Ca ﬁ@% <§ a&q?rhngrm ltlfyas:rr?aglﬁn{a%%étlﬁ%gf% 48 &nﬁé@f a%h@lty and are
hus ¢espuasitstodniatin®ardafBedtQs &Ielll(NEUIeIprplg %k, u€eh ades tedctivity with
one of several nutations that are observed. anong
sther tﬂéatsds pinteinneed pgpalsayphe pwegiated mﬁh§01913rty o€ g Insome
nt, howev such

st
nStaflﬁ%srséil G PSS 1‘%718{‘““8%?1%% § %Fap?]@f%%)] offet Vﬁ‘n enor esponse
yeBeet RepicRafatiRrc B&ﬁfnﬁ@of%ﬁ% Inyeh6n 8H19EPERAIRS tJ fPle various
over express the p2l0Bcr-Aol-T3151 th. eramutein.
‘henplhafomespo given whsvedetre testadanl theedeltilay essap system descnbed elsewhere

nsfor d Ba/F3 cell s and Ba/ F3, cells_t

lereeé?fe@em% gem@é@% petivity cglegoRGsasShaVR i Efﬂﬂ.e 4. g assigned

| 5 t :
1ct1\9€}%%%§ﬁ%oeﬁé ?(ﬁ)\ef?s% F%yggét {S}lg%f%q&%%ﬁg&gs %h@%glfﬁ% SIC5OQO1' a given
sell Hﬂlﬁis Ol@cttﬁmérlﬁ-ettﬂ@h%t G/hidhi 4 gmm@nﬂmﬂﬂ&@b the gtdveth of that cell line

control non-transforned Ba/F3 cell line, and to gro

Y 5P% infee eeblyltan eesaypysieme rqoem@ilﬁdsstewioeﬁ gixgRicel lms that cxhibited an
Csp Vaﬁlllé Itllla? (\jv f gBOogrﬁégl;e P(? {1ano|ﬁ1 l%ﬁ I{l;er (Iies%ﬁ;nated as Cate\%grsy “A”

non-transt orme I'ne esponse
;omfl@fidsedonpBindshadtet b8k lgﬁ%ﬂ calt G thah @xlﬁ&téd*‘@l ICBaEAlhd St was
gi ven above. [0206] The detection systemutilized was
<1pbd (g thagJewidropelar) maegdwggnaWd ag biateePng B @xsmmnndﬁ Compounds

gl vere s

este i B B G e Tt S < FORIR e o 10
nlcﬂoﬂﬁ%ﬁwé‘i@%e@gﬁg&& QOCaRkbY ‘T RbRGousEa ovig tefsféﬁ Bn a given

count’ed, al under a m croconput er - based control
sell hzye;tﬂaemxhi’m‘e:dsxyliCamdhlasthamas@aﬁad‘i/It(grdatmr fenforemquaite ¢t
_ ceII counts on sanples from.culture as smal | as 500 |
nicIQRg s} Beedlesicnty ?%Fﬁ‘i?g?qyyl i GRPOPE total cell

counts fron1cu|ture sanpl.es contalnlng as few as

12,500 cells. of the f+%# ﬁ di spl ayi ng cel |

count and V|ab|I|ty assays Fft zed this-systen1for

data jacquisitio anaIyS|s Simul t ousl
the cell count p t|r d, the svstemti%la&gﬁ slo ZB%@ | e

of determnin veraII cell viability by
distlngU|sh|m€§;ﬁpﬂned i'maged celll s that have
- excl uded 152 007062213 PCT/ UB2006/ 045394 trypa
bl ue (countgd‘ vi abl cells) firomBel | s| whi &h haye
taken up th T;ypanH‘b‘r y& (counted as "inon-vi abl
cells). Injétion of tyypan blue iinto the cell sanp
occurls i nmedi ately prflor to the sanple being
sequentially inj ed into the mg¢rocell fofr
si mul t aneous eeﬁii}eﬂntlng and i magi ng. [0207] The
system may be i gram-o into the|workfl ow |of c
high-through Scr eeni devices to provijde a
o

>

(D_

[¢))

sensiftive an eci seo-¢ counting and cel|l viability

assay system IS pre reliablle and | es|s prone tp
conf oundi ng effect of netabolic vyiability-based i
cel |l ul ar ass as XTT or Allamar bl uel. [0208]
Initiglly, appro y 113 000 conpounds were

screened at c entratl general ly ?anging f Pom 10

to 20M to ideg?EXy as bs t that was capablle of

af fecting gr o of Ba/F3 cells (Ba/F3 T3151 cells)

over eXpressing the pZIOBCr-Abi=T31I51 theramutei n by
any neans. [0209] A total of -approximately 11, 760
conmpounds showed greater than 50% grow h inhibition,

_which were thought to correspond to approxi mately 4500
di stinct chem cal
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prot ot heranmutei n expressing cells. (See, for exanple,

Figure 3, right hand side, Conpound 3 results against
wo20@ /a3 T3151 cells. [0213] In sumary, the ReEThS®6/045394

presented herein provide a fundanental advance in the

form of a gener a#frﬁ@t’&'@- approach fjo rwttc%ii%“ Ng £f15
Ll [ an

identifying nodulators of any giv iteln
resul {s den te conclu3|vely tithe power pf the
nmet hod to iden ,??‘N ritically needed conmpounds to
over come a cifict of acquirled drug resistance
that Is f my f a} in certailn patient
populatlons °and is prés ntly untreatabte. F
it is| evident to one [l injthis art
techn{ ques and net hods de I bed herein may
obvi ous nodi fications, bej/strai ghflorwardly
to any potential theranw Ien or otther di se
assoc[ated proteinof—ctincat—s+gni-f+ecance:
2007/362213 _ggi %006/045394 [0214] It is
that put ofa Iy

00 conpou

creen of nore than 10
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exhibjted s qg>degreeNof growt h i nhibition,] when
' standés wgre B

nost
rescr iibed in detai
her ei identifigd and
of th juent |y tgsted
exhi bj ted inhibitory actifvity in a cell-frde purifie
protejn klnase assay using the T3I5lI nutant (one
compopund a allable for further testing). Based
upon | suc ?bJe r§sults, it |becones ijnmedi at el
to s il i san that |the nethqd may be
applied to
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reconmbi nantly produced enzyne. [0216] Conpound C2
which was originally identified as an inhibitor of the
wO23aEBlo62iker amut ei n was subjected to a novel | e@d/US2006/045394
optim_zation programas follows. Various 155 WO
2007/ 062213 PCT/ 045394 chen1 difi jon
wer e Lntroduced ?Jlr?tag&? le_hasic_sc 'Ia% E%) thﬁ)ﬁtgl of
compound :ﬁ§Hng st andard ned|C|naI chem gtry
synthatlc o Once synt hesi zdd, the various
anal ogues—(ichem ca}—yvari ants) werg tested using the
phenor esponse- bas el lul ar assay syatem deschi bed
above inOExaane 1. 10 ed Upon the origina
structure of conpoun _%gsifﬁzzﬁontribution(s) to
phar macol ogi cal activity arisi@g firom t he phenyl rin
t hat ,onta&gig thebrono,chtoro,—and—hydroxyl

U7

(&)

subst|tuenm WgMe anal yzed. An inijtial seripes of

anal ogues 8 sy hesi zed that gonsisted jof either
t he unsquzétutedﬁ%2§nyl ring (C2-01),gor variogs
subst | tue on th phenyl ring, such as bfr ono,

chl orp, and hydroxyl )y Jocat ed various jpositions
around the phenyl rithgt Detav ed [chem cal structurep

are spown in ,@DIe 3. Table 3 Lptinization of C2
Cbnpounds F%éi\ | N N hUhhhh FIINCI Cl | C2 fN N NH
I ON

NRlN I C2- 27 11 \H\~/~/| NNNR|O
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N NNR 2007/064213
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OONI/ FNF C-122 M FFHFF O0,-) NH R F ~ N
C2-122 N~~ .~/ FF NI ~NNNR NNF Q HOOF
wol2a7/062208 C2-128 fN .N N R N N H O [0218] Thee®/us2006/045394
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phenor esponse-based cel lul ar system such distinctions

poi nt out the enhanced ability of the cellular assay
weoeysai/@ar2ie predict in vivo efficacy of a gi venpcomnsewnd4s3o4

as conpared to classical cell-free assay systens.
EXABMIMNGE 4: cl assical cell-free screen, one m ght have

considered C2-122 to ranu npor t ant  conpound, yet the
phenor esponse- based ﬁyﬁzﬁhnﬁgi ﬁﬁay rules it out as
bei ng | ess pot ent Eﬁf> sewfi%gw ofw e~ her conpounds

tested. This typelof/| eadoptim zati on strategy
enpl oyi ng a cel I ul af system wi t hout dependence and

%iﬁncelle%ﬁ{h gg%el |.-free radioligand or other binding

ssa has™ o ?eported before in the prior art.
[0221] In summary, ,Lme presgyt |nvepnron provi des the
skilled investig t " ramd rapid
,method for |ead M Batikonrinki C sﬁpplants t he

necessity for repeated cell free 1n vitro
verifications of the ability of a cohpound to hit its

T8 3ee P Aipe D hani dictaite: heyicbine P eamypand:t £ Dae, N-
dimytggﬁnﬁiﬂs ézzp;ggm IR5ER1ER Bii ASRAYd ﬁ%{'%tt?%(ﬁle%gs }eﬁq?oved by

latin |ve contirmator

evapdretéonas saycetbpressraatd e Sesulﬂélvtfa@; PRULA 1610 Ed-iviaRk Q500 g) cautiously
experinments may be perforned if the skilled

and ﬁtweic,for gbt Bie rehgus ewslenddicsel andthy selidwaeivashst with water to give
his nethod, as the results given
con§@ﬂﬁ§%§§% up@%ca y dennnstrate. [0222] The skilled
investigator is well aware that no assay system of any
Koz or 2. ReddtioR Scefieher it be a radioligand binding
assay, ELISA, ligand binding assay, or cel I ul ar
assay, is free of false- posf?tve re ts Thi s assay
system while surgr'ﬁhngly rebust , f “not  be free
of the possibility rrfalseﬂggsrtvv results ei t her,
and the skilled inVestigator kno /t hat |ndependent
verification of unuswal results is sénply good sci ence
and shoul d be taken into consideration where
4500 pr Experimbstl WOt A0 2oC6RALRNRCTHPA006/204 5332 in 15 ml of

SPONSE- PRCF|L| OF A PROTEI N
cthapn O KB GReTIZEPRRE BRGHOFLESBHEE habbl BokyineyHheaniiure was
stirr@d fotr e 1 MERatdnt @@ﬁc%r pofh t Rl c%fohhg an& H]ﬁutton w1th ater (50

bi ol ogi cal activity of a given conpoun resp
ml), comippend Biwastoptained ashi il lowasnlid pbivdat #fter filtkdtiopl e
g St nct roteln targets to differing extents. For
FF“‘tt,’é’Ptqoﬁhﬁ‘qenst ances the skilled artisan may
be rjgerested in identjfying or optinizing modul ators
O$~@, sven targﬁtf“ #atei n where additional proteins
ar NOWY *that ark”dlstlnct but highly related to the
fer et ggfﬁproteln famlies may consist of two
“nvre nenber hat share a hi gh degree of honol ogy
at Both the DNA afid amino acid sequence | evel s, yet
bﬂg i nenbers’ % have di.sti nct functlons W t hi
2el W&ﬁtﬂt etallsailp el apremBewsh3 dfas pfded 8 ml of "
e erei
NS SRR SRS S0 BRI E e s
obtatriaé afteli fitreti@t. Puifidayiomdpbeinmnaheorhfepraphy Eaxzeq)utr@ t@BpOind 4 as a
ur or_nore distinct Test Cell lines wt
hgﬁd@ﬂ?@§ﬁb@drng defi ned phenoresponses to identify or
y4 hat are selective for one
ggﬁ?rlugeggggﬁﬁﬁgﬁﬁ%nber [0224] In yet another
enbodi ment of the present invention, the skilled
artisan may also choose to express two, or three or
even four distinct protein Egrgets in a single Test
Cel | 7



(or Test Cell line) and create a phenoresponse-based

assay systemuseful for identifying conpounds that
w@e@7MaR1sel ecti ve anong i ndividual isozynmes OPCHUSI00€0MS394

protein famly. In certain therapeutic situations,

| ack of sel ectivitysammng individoglafam |y nmenbers

may be preferable. Ibupro(cear for exarrpl e, Is ail

est abl i shed, | ow cogt >safe—and of @ ive non-

steroidal anti-infl amafa “Rétadoes not

significantly discriminate betweendkhe cycl ooxygenase

type 1 (COX-1) and COX-2 fam |y nenbers. Such |ack of

di scrimnation nay isn sone instances be benefici al

and may reduce the likelihood of certain unwanted side

gi3att s Ekpatimeaial Decdils: Wb tie sdutdnedil cpnpehadsi (\m) g, 1.0 eq) and
chem cal agent. [0225] Profiling the biolo

DMFefG @%gs:abfarr@ugt)veao ﬁdn@%ﬂmlﬂomrmqﬁlmmwé@dd@&qqgl)z (0.81 g, 1.1 eq)

rel a

0 _inhibit or .ac

aropfiits et pbpBtntmastfeh o oraft i Qe G ifca o give 12
of crIBIRRMACt oqfcoﬁ.lis%uﬁa Bewﬁfcﬁtv@ds'ilsé@fﬂr kYo nedt §t@p Ragout further

substantial value fromthe perspective of
purificatienst andi ng the nol ecul ar and cel lul ar mechani sn(s)

f‘{?é% ti g %ﬁen chem cal agent. For exanple, in

ase ?a‘it'ﬁﬁ PBE: not only does the conpound
inhibit the wild type version of the P20 Bcr/ Abl

protein (p210sr- A\&fﬁfacﬁ“ SO crg reacts with
and i s capabl e of I biti the c-kits# oncoprotein as
wel |l . As discussed gﬁ@W‘m—T‘h‘—’b ground of the
invention, this cro éph ition of the kit

S- reactive [
oncoprotein is ser endi. pi t ous, <ggse gastroi ntesti nal
stromal 160 WD 2007/:062213 PCT/ US20B6/ 045394 unors

(A ST), a type of tunor arising in the small 5
[0M3e$t | BRpedhRnei BNERIPY o lhd B8 hroldht cﬁ@dmﬁbﬁnd BY$.2 g, 1.0eq)in -
responswe toimatinib treatnent as wel EJM pap er :
20 nifhefsjicld ommatiiaps svas edded Sftnﬂummhthybpllrmylarrehatoem g 1.0eqyand -
rotei nee ot s. be associ at ed th toxi
wietpig 0] & h28he Ther e BRn b suded s b ghS Washed with
1NPIQ@Hbs%lﬁt{b%r ?@?Hgogcﬂﬁtll&l ﬁrdf | ¥fe 01{%‘31%%@. er was collected, dried over
Representative npounds o the in ent|
Na, 300y, ped pordntrged © divecruds prodsct afitempoahnd f7orAftdr perifoaten by
above were tested in the cellular assay system
colupasErqpEagaPe e el campand | ¥agotizmidi e 1) and
gﬁ% gﬁgﬁén‘éht@éhgﬂéego“ es as shown in Table 4. The
ss'g ctivity categories are represented by the
foll ow ng desi gnatlons V\/n ré?n t he IC50 for a given
ell line is the conx;emtrat# t whi ¢h_a"gi ven
conmpound i nhibits tfhe ggreewe —Rbd-bat elphcdoi ne )y 50%
in the cellular ags ;sz_eﬁﬁ_’mn,p stested on a
given cell i n%—:t{haﬁ exhi"B{Eeg™an — & val ue that was
< 300 nM (I ess n 300 nanonol ar"}_é re designated as
Category "A" onpeunds. Conmpounds té&sted on a given
cell line that exhibited an I C50 val ue that was ipM

t [ d
@%i "’E%ﬁ ﬁrdénle%{fg %65%% 16%evl ISnlben a g| 9uRd ggf) PR 10 and 3
mL mﬁhusfslabéﬁcta@ﬂi Wik ddde@h¥adnith e ti@sne (016G, (4. @e@ trh@feaction

ni cronol ar) were designated as Category
nuxtumwmndsedlﬁdmg@lﬁ@ snd kesstesido 0°@ fopi 2bin Ak coIOihne, théyggaction

i G AR DT R oS A L AP BB SEMBHER B GeehIOromeihane and

Category "L conpounds. Table 4. Structure: wt BaF3
T3151 NHF\ ~>-N NN
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NN BA HOBr ocl NF\ ~-NNN ~Hor CG ONF
\H//f NNN BB N No O----- --- 161 WO
wWQe®70329213 PCT/ US2006/ 045394 Structure: w Bei7BS2006/045394
T3151 H F---(~~>-NNNBB ~ONHOBr F// \>-N

the ({rigw:ﬁle\:l %%ﬁe&koh%ﬁgteﬁ?ﬁgiﬁﬁ a brown NetidY Plari@catl:on'ﬁf preparative

TLC gave compound 8 as a yellow solid.

[0239] 7. Reaction Scheme:
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[0240] Experimental Details: The mixture of compound 4 (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 thoroughly, dried under

vacuum to give the desired compound.

EXAMPLE 5:
ot :‘hm’\ ,
AR ,
P & 3*'3‘/4‘\»7&# / ”"}-;
1‘%3«»2' o £

- [0241] 1. Reaction Scheme:

S, |
ﬁm U B sagcﬁ R f"’%/@/ﬂm
E\“’XBY’; F’nLE ]
R
[0242j Experimental Details: To the mixture of compound 1 (1.0 g, 1.0 eq),
compound 2 (0.92 g, 1.0 eq), Na2C03.(O.77 g, 1.5 eq) in 15 mL of dioxane was added
Pd(PPh3)4(0.56 g, 0.1 eq), and the reaction mixture was refluxed under N, for 16 h. After
cooling, the mixture was filtered and the filtrate was evaporated to dryness and purified by

column chromatography to give compound 3.

[0243] 2. Reaction Scheme:

)
’w

s S a":;ietrgmi;;e
TR

TFA, sedied tubs,
e, 2th

F

[0244]  Experimental Details: To the mixture of compound 3 (0.3 g. 1.0 eq) and 3

mL of trifluoroacetic acid was added hexamethylenetetramine (0.62 g, 4.0 eq). The reaction
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FF -NNF~NO CI FBB NHOCH //\Il ~~ NH
F- N NN NN Oo DD NHF F---- ----- -- 162 WO
wWQe®70329213 PCT/ US2006/ 045394 Structure: w Bei7BS2006/045394
T3151 NH F\ /~N- NNN-gNHCB OFFF /~ NN

mixflre s f}lnﬁecﬁatei:y &alddthd FedtedNo™oPE f()xOZ(Hl lPter cooling, the reaction

mixture was adjusted to pH 8 with 1 N NaOH solution, extracted with dichloromethane and
the organic phase was dried, concentrated to give a brown solid. Purification by preparative
TLC gave compound 4 as a yellow solid.

[0245] 3. Reaction Scheme:

g HHz

el

& dichloranrsihane F—\"S‘ ();‘,a ?'l —_3——\
r—r«: —— B ooF
; \f»F

[0246]  Experimental Details: The mixture of compound 4 (30 mg, 1.0 eq) and

compound 5 (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.

EXAMPLE 6.

el

4
r"\w M\N‘S‘?L e ,..M\' f‘@iﬂ& S "i'“l"

() FU

[0247] 1. Reaction Scheme:

NN N OH
S \(‘\g/ o HalH wo\éi}ﬁg
1 2
[0248]  Experimental Details: To the solution of compound 1 (0.6 g, 1.0 eq) in 10
mL of methanol was added 4 mL of 1 N NaOH solution, and the mixture was stirred at r.t. -
overnight. Solvent was evaporated and the residue was acidified to pH 6 with 5 % citric acid,
extracted with dichloromethane. The organic layer was dried, concentrated to give

compound 2.

[0249] 2. Reaction Scheme:

Y\?f'@ Lf/r *‘;“’:‘*r”\‘zr“‘“

2 2
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OHFF /NN NN N/ \ N/ AA NHF FF-NH F\
/>>-N\ NNO OHdO HF~~>N NN-\ NNA N4\
W@R006/0621A F F --- ---- -- 163 WO 2007/ 062213PCT/US2006/045394
PCT/ US2006/ 045394 Structure: wt BaF3 T3151 ~N F-(~

SOﬁ‘I er\%p%}nﬁem Wﬂso 18 ml&Mré\lof*orAp(de 2 (d Jl\lg, 1. 6 q)B
tnﬂuoromethyl phenylamine (0.39 g, 1.0 eq), EDC (0.71 g, 1.5 eq), HOBt (33 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, extracted with dichloromethane. The organic layer was dried over
Na;SOy, concentrated to dryness, and purified by column chromatography to give compound
3.

[0251] 3. Reaction Scheme:

H H
f e oF
anu W T éim;mzsvm’ i SR
——— !
A

[0252]  Experimental Details: The solution of compound 3 (0.2 g, 1.0 eq) in 10 mL
of dioxane was treated with 4 mL of 1 N HC], and the mixture was heated to 60°C for 2 h.
After cooled, pH was adjusted to 8 by addition of NaHCO;. The mixture was extracted with
dichloromethane, washed the organic layer with water, dried with Na,SO,4 and evaporated to
dryness. The crude product was purified by column chromatography to give compound 4.

[0253] 4. Reaction Scheme:
F

o M . T Yy
A s — D
& & o

[0254]  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

Fa s

) 1o
T e e @
I

[0255] 1. Reaction Scheme:

compound.

EXAMPLE 7.

[0256]  Experimental Details: The mixture of compound 2 (0.3 g, 1.0 eq), 2-chloro-
6-methyl-phenylamine (0.26 g, 1.0 eq), EDC (0.53 g, 1.5 eq), HOBt (25 mg, 0.1 eq) in 10 mL
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~~BA oN NHF I N~ NNI QO d AA H ~~ H
F~ NNJO NNNN-I1 I/ N~NBB HH FAN/NI NN N
woORee7062213 COOH DD HI Fc \>-- N -N NN PE/BS2M06/035394
H C 164 WD 2007/ 062213 PCT/ US2006/ 045394 Structure:

. ~>- - . =N ~N.D B.B. Q
of b BRI Mg AT etdigh Bhe Bipfirg ety | wavaon
soluBoR} water, and extracted with dichloromethane. The organic layer was dried over
Na,S0y, concentrated to dryness, purified by column chromatography to give compound 3.

[0257] 2. Reaction Scheme:
o H al
O, Pt R, dizvane e N\(LM
Y0 ==ty
F &

[0258]  Experimental Details: The solution of compound 3 (0.2 g, 1.0 eq) in 10 mL
of dioxane was treated with 4 mL of 1 N HC], 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
with dichloromethane, washed the organic layer with water, dried with Na2SOs and
evaporated to dryness. The crude product was purified by column chromatography to give
compound 4.

[0259] 3. Reaction Scheme:

[0260] Experimental Details: The mixture of compound 4 {10 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 8.

[0261] 1. Reaction Scheme:

L
" i

g ' 2 :
[0262]  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 100ml of toluene
was added 3eq of t-BuONa, 0.2eq of BINAP and 0.1eq of Pd;(dba);. Then the solution was

heated to reflux overnight. The reaction was monitored by LC/MS. The volatiles were
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OHOF NH,N ~~-No_j DD Nei ~FF F 1 \>--NN\ N
O \N CB HOH NHF~ ~~- NNIN NHNQ2AA
woRH7Be22BBF NH F ~~ - NNN HNNAA N H -PECI/BER2006645394
WD 2007/ 062213 PCT/ US2006/ 045394 Structure: w BaF3

rem&vekPrindek reﬁué\écﬂ\f)rgssﬁ‘rd.o‘T hé f:ruﬁglp%dgbt x‘«of‘aﬁun'ﬁeﬁ by flash chromatography to

afford compound 2.

[0263] 2. Reaction Scheme:
\ H BFa; .. 3 . CFy
f ”’*: @f ‘ HOL 5 | \, s
NG/(ND/ & Hgg{;l(ﬁj ::j/
2 2

[0264]  Experimental Details: 250mg (0.95mmol) of compound 2 was added to
20mL of concentrated HCI , then the solution was heated to reflux until the starting material
disappeared. The mixture was concentrated under reduced pressure to obtain compound 3 as
a yellow solid without purification.

[0265] 3. Reaction Scheme:
;p-j CF. e : A4y
= M S il S N
i B0 i
HO,0” Q u _m_if%_“ m\gJL&FT ﬂ;”
, ‘

[0266] 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.

:[0267]_ - 4. Reaction Scheme:

. H # M 2
O O e, T
ﬁr“a | Inigﬁ\g/ﬂﬂ %
(T
C,

f

[0268]  Experimental Details: A solution of 50mg 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 9.

[0269] 1. Reaction Scheme:
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"FFF\> N -NNN \ AA OHF FFr-NH F-N
PABB -NQN HF FH JNF~N NNt/~Cv HF F

WO 2q0R06I3 F N ~N ~~ N/ BB OH H 166 WO 2007POBR2DB6/045394
PCT/ US2006/ 045394 EXAMPLE 4: ra p~~Ct F [0227]

Reaction Scherme: Frg 4 & PCC F " B
~r,~V-clircz_ingil~ ~ G—10228 er| nment al
Details: The nixture '“6f conmpound (55 g) and N, N

di nrethylaniline (24.2" g) in POC13 (1210 m.) was
T63101X e Edpfkinpertal &ailss AVBSpERRTY &dco?ﬁ’pound 1(25 g, 0.145 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 x 3). The combined EA was dried over NaySO,. After filtrating
off the Na,SQOy, the filtrate was concentrated under reduced pressure to give the crude product
2, which was used in next step without puﬁﬂcation.

[0271] 2. Reaction Scheme:

Seg — = LT

Gt
3

Br

[0272]  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 waé

' separétéd by column to give the product 3
as oil, '

[0273] 3. Reaction Scheme:

Ha, .
K”Zl 4 o
rf' o ‘\,f?*}l
ﬂ‘{’ I T Pk {“W“‘W’\é
Pt shy . L

N
[6274] 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 filtering off the solid, the filtrate was
concentrated to give the crude product 5 which was used in the next step without purification.

[0275] 4. Reaction Scheme:

‘r

8
[0276]  Experimental 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,

atmosphere, then was stirred at room temperature for 4 h. The reaction was poured unto ice-
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evaporation at reduced pressure and the residue was
poured into ice-water (500 g) cautiously and stirred

w0 o007/062213The m xture was then filtered and t hePGDUBIH06/045394
was washed with water to give conpound 2 as a yellow

Watﬁ%éh ?lbef%\g%szl%xuéi %Q@BF %@P eﬁe sul%ng n}lxtture > whs ?ﬁa&ed with

d1ch¢diﬁm@tlfade 25(1h1.043)g)heicombmed orQefmc REBANE drich 8r NafSD,. After
of nor phi ne was added dropwi se at -10C in 15 mn.

q)
ﬁl’frﬂlfm off Shed¥aSQaghe §ltiate wep gapecmiratechtoaick the atusld psrdusp6 @hich was

Aft e ooling and dilution with water (50
don?ﬁle)‘Xt qg’gﬁ%ﬁt?ﬁap@ﬁ\t}\%g %bt ai ned as a yel | ow solid powder
% 21 fis ReatdigiScHed®31] 3. Reaction Schene: ;e-r~ C-
YF~0 4 [0232] Experi ta;H,Det ails: To 1.1 g of
conpound 3 was added \rm NH2N NHZQ.E The m xture
vvas refluxed for 2h. ér COO|I N*(:r ude pr-oduct
bﬁg«"ﬂmafter i Xration. 1 catt™pn by col umm
chre:gaL ve Qte conpqun 4 yas a Jfight yellow

solid. [0233] eact g Schene: “167 WO 2

(] 062213,
PCT/ uszo@(s/ 0453 4 tcscl D9 F, H Cl2 CAN tf ¥ 5 _[0234]
Experimental Details: To the solution of conmpound 5

(WB]g, ExperiewpntaiietaibvA (Quids of coogonnd f§2in74 mgn0.2Gnmol) and

comgeﬁndf ’a&(}c 9 i)met (g?}neaé)ga &rgﬁg gﬁgpi&%‘ ) 2) évtgﬁ ?tl:ll' Qﬂ Igt]ifer reflux for 6
h. The do Vefn@ hyag r&né\ﬂ% ﬁh%e&%&ﬁg}%s V\ﬁﬁaeq“hg 9es‘i11u\é dal fsggagatﬁ@ i)y prep-TLC

cru e product conmpoun ch was use
to give die deisepd worhpouwid. f urt her  puri f| cation. [0235] 5.
Reaction Schene: ~. yc ' H IV F3 'F3 [0236] Experi nental

m;o To the crude product of compound 6 (1.2 g,

20 nL of dichl oronmet hane was added
3- trlfluoromsthyl pheffm}_m ne (0.94 g, 1.0 eq). and
triethylarnine (O. 71 o 1,,’&eq The reaction m xture
was stirred at rta erni ghy vvashed with | N NaOH
solution, 1 N HC sahb tion brlne he organi c

| ayer was coll ected, dried ove @2@ and
concentrated to give crude produ of "Conpound 7.
£02781 puar Reactivni Sohetmg: col urm chromat ography, 1.1 g of
conmpound 7 was obt ai ned. [ agl-]}a GMReactl on Schene:

1/ LT O UN
F—— -y

. 8
[0280]  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 mL) and aqueous Na,COj3 (20 mL, 2
M) was added Pd,(dbbf); (26 mg, 0.028 mmol) under N, atmosphere and stirred at 100 °C for
18 h. After cooling to room 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.

[0281] 2. Reaction Scheme:

M
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Fey G CHA OH X---/ (HAITA) TFA E a(?tld tU+, CF3
[0238] Experinental Details: To the m xture of
weewpoe2ds 7 (0.3 g, 1.0 eq) and 3 nL of triflROFUS2006/045394
acetic acid was added hexanet hyl enetetram ne (0.53 g,
¢)) t
fofR9) ExRfini RN AR T X A8l ITE %%ﬁg 1 38Y £4 Nass,0,
(5-2 rgeasthal in MiethbnslE3MES.) adi BB el )alhsthewiet o ﬂeﬂNxPﬂ@Oﬁh The
sol ution, extracted wth dichl oronet hane and 168 WO
reaCQ%Wﬂ@ s@eesirpet 1o yEs Lods3educed M@swgaﬁlede@ﬁla@wammlved into
concentr.a t ovvn sol
waidh e hon PARIRGL FRR O B Y Sny ée@agﬁélwclamsmmhaéwgh brine
tw1c}9£ %h(ll ﬁi’i’e& Qlfér“Naﬁ@Z IHer ?iltrﬁﬁfg“ﬂff fH% §9m~;the fifttatOwad ¢ rﬂcentrated to
t( d , rt, err; Experi nment a
glvelﬂ&ttalroldsctéfrhe mxture of corrpound 4 (30 ng, -1.0 eq) and

S g&s @ 1.0 eq) in 5 rnL of dichloronethane
cton Sghemgy, o nj ght . The preC| pitates were
coI I ect ed and washed w;tth di chl or oney hdhe thoroughl Y,

dri ed undef* yaguum t \estshe gestr r¢d Folpound.
EXAMPLE 5: | r~s= ea | n SCHemE™xC or
are;apti['* 3 a \@42] Exper| ment & Det ai | s: ~F0 t he

m xture of conpbund 1 (1.0 g, 1.0 eq) ® conpound 2

5@7@? 0 Expetinffital D¥eafs0q o(:Ostifréd ind Heas®) mixburd of B&n?éund 5 (228
i oxane was added Pd(PPh3)4 (0.56 g, 0.1 eq),

mg, 88 auvnelp Anchiompauad w450 ofg, §% aunelhded : R2ONer(146myg, 17 merol) and

BINGP I Hieed T Bt Mg Ee st F REaB) Pagrio e . ¥ Rmo
unde¥ IN;_%&HB%E@%M sflﬁe(ght\%@ GO QJS'Bd &fter[tﬁt%ﬁﬁk o?t thgg@lﬁf 'tl%nfltrate

Scherme: . A, se J! e be
was concentrated to g1ve the crude product 6.

10285] 4. Reaction Scheme:
5

P i
=iy ,L,‘ i ] zd" x"ﬁ*’" %«T’m *}E
= ff_w e »«*""‘"i]i* - - tzwl \r”’*
QFt . L ] w

[0286]  Experimental Details: A solution of compound 6 (140 mg, 4 mmol) in
dichloromethane (20 mlL) was treated with BBr; (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,COs. The resulting mixture was extracted
with dichloromethane (25 mL x 3), the combined organic layer was dried over Nay;SO. After
filtrating off the Na;SOy, the filtrate was concentrated to dryness. The residue was purified
by column to give the product 7.

[0287] 5. Reaction Scheme:
Fgﬁmrﬂﬂl e

[0288]  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
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[0244] Experinmental Details: To the m xture of
conmpound 3 (0.3 g, 1.0 eq) and 3 nL of

wao eoo7loexidaceti ¢ aci d was added hexanet hyl enet BCT/HRII0N0€045394
(0.62 g, 4.0 eq). The reaction 169 WD 2007/062213

. TSR] ol AL T S S0, e

TL@ixite EhereSir@difdigiorddt o pH 8 with 1 N NaCH sol utl on,
extracted with dichloronethane and the organic phase

was dried, concentrated to give a brown solid.
EXERMPEEdAti on by preparative TLC gave conpound 4 as a
yeI | ow solid. [0245 .\T_Qﬂctl on Schene: 0, Hr N +.
' OH di chl orcm m hané=\E; t: JI of /-N, ~1 x=
[ 0246] Experi nment al talls he m xture of conpound 4

(30 nig, 1.0 eq) anwcorrpoud‘S(lQ\Ei 1.0 eq) in5
S

nmL of di chl oronet hane was stir over ni ght .
The precipitates were collecté hed with
di chl oronet hane, dried under vacuurﬁto gi ve the

bdq-ed d MPLE 6. 'bra 14 N jai [0247]
%%%actlﬁgﬁr?agﬁ%e&h%am 0248] Experinental Details:

To the sol ution of conpgu }3?1‘(0 6 g 1.0eq) in 10

m , of nethanol s, Attd €0 Zeiod off sol uti on,
st iTTedar>T \ wt/_N( Sﬁéﬁl ght.

and the mxture 2
Sol vent was evaported and the resi dée was acidified

to pH6vv|th5%c;tr|c aC|d extragted with
g%@ met hane. The or ic I%yer was dri ed,
84ddnt r %amet‘a't |1?ﬁ‘éaﬂ% %IH’EP Pan [deaaﬁqu mixtigepfcpmgound 1 (5.9

I o TR AT e

mL,I8 M was adfledRITEBLAE(2E . HOZB mindd) Iﬁﬂ)ﬂ; N§ mni‘dspnwr@a@d tkedat 100
henﬁl anmine (0.39 g, 1.0 eqg), EDC (0.71

q),
°C fpoB} hy Adtepgoolmg fo gpm twpemwmandfﬁlmtm cz;? @ﬁé@hd\,ﬁbb ﬁ/ﬁsate was

extr. cftlﬁ[ wﬁg @ ngOP l?%L)O;tE {%Bg% é}rc 1&\%;2 &a& é?]té%rngw\téﬁ o 5% give tEhe cride groduct 3

whidli Bhilofs Q8B sRBRAthoRNELPNGABEC | ayer was dried over
- Na2SO4, concentrated to dryness, and purified by

¢orUIN &aR@nﬁ!@g&@pm to give conpound 3.
O — Om
(}__
2 4

[0292] = Experimental Details: A mixture of 3 (6.5 g, 27.9 mmol) and Pd(OH), (10 %,

0.5 g) in ethanol (200 mL) was stirred under hydrogen atmosphere (20 psi) at room
temperature for 2 hour. The catalyst was filtrated off, and the filtrate was removed under
vacuum to afford the product 4 as a colorless oil.

[0293] 3. Reaction Scheme:

[0294]  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
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[0251] 3. Reaction Schene: ~ G—~ kt~INCF 1 1& - C¥,
[0252] Experinental Details: The solution of conpound

w@2q0/0&22¢3 1.0 eq) in 10 nL of di oxane was trReL/Es2006/045394
with 4 nL of 1 NHC, and the mi xture was heated to

f JkS b
o o TR s b BRI, R s
undel hdtpobsRtd widetimeashesl°t e 4310 afet fillieatiRlz off h sWRd Qhe filtrate
dried with Na2SO4 and evaporated to dryness. The
wasgpneratipied doigtve fieescrpde proideet Goyhichliausnd ehnexitsten g’rlﬁmuypurd”lcatlon
npaun 0253] 4. Reaction Schene: HF, NN
&b%%] 215%]e %961& al Details: The m xt ure of
conpound ng, 1.0 gg) and ound 5 (30 ng, 1.0

eq) in 5 mik, L chl gﬁ hane wa (ti: ’
x/@lrr vv%as concengm a%/yness

overni ght. Thel &
and purifi ed®py~pri ative HPLC to givethe desired

conpound. EXAMPLE 7. , ri- t4 3 Fi ICIE" [0255] 1.

) S 0 R3PY EEATS Lo
dichornmictiyphe (Hoank) wad ﬂﬂ&tcﬁcﬂwﬁﬁ BRBr; (600 n&g )1 0.66G o)t 5309C under N,

1.5 eq), HOBt (25 ng, 0.1 eq) in 10 nL 171 WO
atmosph e den 13s F*@Wi}gzmﬂ@ngqg re {9f 4di cieapastien Neas@owred unto ice-

wat%taﬁﬁ {Qg%ﬁ}ts br?lﬁﬁ npeI[I @I ddm&nr}gaz@g( 3 ac? éé%%ﬁ] WaSh dre Vv\éats extracted

withddibneyiRing @em1 bhe @Hieg&ﬂhlﬁné@bi@ﬁnm\@a?reﬂﬁviaﬁdnéﬂ/@&er Na,SO
Na2SO4, concentr at ed)to dryness, purified by col um e

Afteg ﬁlﬂ@atmgdéf the Mﬁz$©4, glnwféltltatﬂmmmcaltrate[dog griness. Heswssidogwas
CEE g tfévx hrs~~ cl ~ . 4w HC 4 [0258]
purigg ¥|C?T‘EWP D efeihs POdusTs ool ut| on of conpound 3 (0.2
%2917]0 quewmq,cgdmemeof di oxane was treated with 4 rnL
, and the m xtuge ywas heated to 600C for 2
h. After cooling, the HMS adj gst“é?q_tjo 8 by
addi tjon of NaHCO3. The/nTxture waswextrgeted wth
di ch%oforret hane, héd “t he ®or: gang, T ayer h wat er,
Wil [ @anﬂi—"_ey.a.p.o.LaLgd ot-6 drynéss”‘ The

N%

[0298]  Experimental Details: A mixture of 7 (60 mg, 0.22 mmiol) nicotinaldehyde

(33 mg, 0.15 m mol) in dichloromethane (10 mL) was heated to reflux for 3 hr. After
removing off solvent, the residue was purified by chromatography to give the desired .

compound.

EXAMPLE 12.

[0299] 1. Reaction Scheme:

4]

o
ﬂz‘fﬁ——e‘i\ﬁx ,} Bog3 ou /_,“%}_\
2

. CMAR HRuDH
1
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compound 4. [0259] 3. Reaction Schene: 14 F [0260]
Experinental Details: The m xture of conpound 4 (40
woreno7a61eq) and conpound 5 (30 ng, 1.0 eq) iPCBUN006045394
di chl oronet hane was stirred at r.t. overnight. The
d ra fi i
gbepgr e e@g@gﬁ%&@flgeA %@gﬁﬁgﬁﬁw@@.ﬁg 8 b Phhofand
comip¥AndPL Bl (Bg, 00051[:D@1p iu]ld BocjRe@ctd, 0rosSeiayi: tBh(D‘BI (2004X5) was stirred
add' tik . r 3 0262] Experinental Details: To a
at ragsn tMNSHATEE owerglglvg @hwlyemmas IHPOYRY- L@delér}?:éh@d)mﬁ&wm@nd the

e B B IR A B RIBRREh  er—

10: 19&0@1Was%%1&lés§9110f Pd2(dba)3. Then the soI ut| on was
heated to reflux overnight. The reaction was nonitored

B93UF V3. Reagionobcteimees were 172 WO 2007/ 062213

PCT/ US2006/ 045394 r ved under reduced Rregsure. The
crude product was %@Wl ed byflash chwna raphy to
af ford conpeur 263{-—2——!-)%&9& -Ae
[0264] Experinefital * Details: 250ng (0. 95mm|) of
compound 2 was fdded to 20mL of concentrfated HO |,
t[h@()ﬁ]t hé& xpetiuiental Inetails e frgxtuteco el 10X, QA9 thmohend Pd(OH), (10

tarting material disappeared. The m xture was

%, lc@ﬁaéﬂiap'alt@ao B deyas rSEHG@ @adegmaé@a%awsamram PBhFa0eTE
[0265
tem: ergtgl & %ﬁ ¥ glé{%rg %é giétbgrs%%qﬁﬁxtateﬁ%f aﬁc? ﬁlg fﬁﬁ‘atgéTas rellnoved under
vacuap &y Affeed thal pr&@icaBlas a cAlozRkdisil.on Of S50nmg (0. 18nmmol ) of
conmpound 3 in 3nL of dichloronethane was added to
@90 of3- Refcdiop Sclientet ori de. The mi xture was heat ed
and stirred for 3h. Finally={fle sol ution was
evapor at ed under, rQQucaG;Tefnﬂ sure. und 4 vvas
obt ai ned and; iSe dn nex -tsrtep t %T 9! rTfl‘i:
[ 02671, 4“2““% T*kon Sc‘ﬁé‘rrTs‘_t‘E*\l% M~~r A 0268]
Experinental DRetails: A solution df of conpound
4 and 43ng(1l.2eq) of hydrazine in 5m_ of DCM was
$03041 ed FaperigentaDetailts vk iixtTreeficomppimh® (3-8 gr & mem]) and

come(;)lgtgde{g?%wd \ h%&%k}@i\]?‘lzg 3%%5}4.{”” | f %gd ng(dba);; (46.5 mg, 50

mmol, ) and DCHPB (70 mg, 0.2 mmol) in dry toluene (50 mL) was heated to 80-90 °C

under N for 24 hours. The precipitation was filtrated and the filtrate was removed in vacuo
and the residue was purified by chromatography on silica gel (ethyl acetate/ petroleum ether
=10:1) to give afford 5 as a yellow oil.

[0305] 4. Reaction Scheme:

H
O K = M
:taz/\biﬁ' e % - ———* Q\ N \‘”]ﬁfu\y
=
b

[0306] Experimental Details: To a solution of 5 (0.9 g, 2.24 mmol) in CHCI; (50
mL), CF3COOH (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 HCI
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compound. EXAMPLE 9. Fr \}--4J [0269] 1. Reaction
Schene: 173 WD 2007/062213 PCT/ US2006/ 045394 8r O

WO 0R70¢22Experi nental Details: A suspension of PORPS2006045394
1 (25 g, 0.145 nol) and Se02 (27.5 g, 0.247 nmol) in
acetic acid (1200 nL) was heated

| ux, f .
and presepitafeda £b BiSCIRItRIe TS S BN &Vg&&%&wgﬁ%‘é éﬁ@g& and dried

T ue was dissolved into
undm&g?cw éﬁﬁéﬁ}g%éﬁféﬁ%m% m£g§%y addi ng K2C08. The
Ll_gg Itgjmgﬁdﬂgcm extracted with EA (100 nL x 3).

he conmbi ned EA was dri e gpr Na2S04. After
filtrating off the NaZSQ it he f i 1A

concentra;ed under redHt@d pressur €40 give the crude
produ uﬁh wag used in next ‘step mi,»out
pur gL é?l ene:

[0272] Experl ntal Details: A solution of ﬁ
preparedsin ethanol. triethyl orthoformate ( nL)

(086s] fkxpetinéhti DARIISY A heiRYE 606 @0 R2B Alnva)) hicotihsidehyde
Tesi'due was. separated by col um to(glve t he product

(33 18, &sl 5an Imol) D 2MTG{lordmetteac (| bmLie heatedtogefux | for 3 IpdAfter

st A L SER BRI 8

Vleqdcon'pound 4 (50 ng, 0.28 mmol), and
Comp%ﬁawgif “0.56 mmol) and BINAP (70.4 ng, 1.12

in toluene (15 nm.) was added Pd2(dba)3 (26 ng, -

.EXA@&B%@ under N2 at nosphere and stirred at 80 oC

for 48 h. Adter fngwv qg of f the solid, the filtrate

was concentrated t i ve=t he crude product 5 whi ch

was used in the niggjstep%" hout purificati on.

[0275] 4. Reaction®Schene: £ o[ 0276]

Experinental Details: A solugl . ‘compound 5 (335

ng, 0.1 mmol) in dichloronethag « (10 nmL) was treated

with BBr3 (146 ng, 0.6 mmol) at - 30C under N2

[0309] 1. Reaction Scheme:

' CFa

[0310] Experimental Details: To a stirred and degassed mixture of compound 1 (6.7
g, 25 mmol) and compound 2 (4.1 g, 27 mmol) in DMF (50 mL) and aqueous Na,COj3 (20
mL, 2 M) was added Pd,(dbbf); (26 mg, 0.028 mmol) under N atmosphere and stirred at 100
°C for 18 h. After cooling to room temperature and filtrating off the solid, the filtrate was
extracted with EA (200 mL). The organic layer was concentrated to give the crude product 3.
[0311] 2.Reaction Scheme:

ke,
3

[0312] Experimental Details: A mixture of 3 (3.2 g, 10 mmol) and PA(OH); (10 %,
0.5 g) in ethanol (200 mL) was stirred under hydrogen atmosphere (20 psi) at room
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at nosphere, then was stirred at roomtenperature for 4

h. The reaction was poured unto ice 174 WO 2007/062213
w2006/ 045394 wat er and then was br ought P@HUS2006/045394

addi ng Na2CO3. The resulti ng m xture was extracted

wi th dichl oronet hane

mpemiyenfe Faye hegeisniet ud BUBiedehnd IoRIal Ve Prpxed wyler
Vaculirpi éo agorggﬁ@pf ggtmt 4%% WLdrfe @l was concentrated to give

uct was done next step wthout
9!31/};3 ChtReabtiod Sehefle:5. Reaction Schene: )- EtOH

Experi nment al Det a| . EA sol ution of conpound 6
(27.74 nmg, O. 1 nmol ) rrpound,_J (21 ng,# f@w&xmml)
in anhydro 12 (30 L) * Wa% red sneer- refl ux
for 6 hp Jﬂ; juced

pressure e reS| due was separat ed“ﬁ'ﬂlf—‘iprep PBLC to
gi ve the desi*red conpound. EXAMPLE 10. f¥ya ~ [0279]
g e e o e e nond 4 (297
g, RPmms) a)nd&:ﬁﬂlpﬁﬁﬂfm@m rﬁg (. 1ﬂg101)2 nddBnONa (i 70OME, (B0 mm))l) and
and aqueous Na2C3 (20 was add Pd2( dbb g
BIN@ezwgmgol7o62@mﬁw)toluﬁ@ee¢25mw%§wﬁeP A CB el Spmon
f
i Eefy Wi A 435 56O, R PP
was Mnkbntfefed 3 Qvdthe crullb prafuged inhidhdy onevest stop owthbnateication.
to dryness. The residue was purified by colum to
Wi3uE] t 4 Reagtien feleviuet 3. [0281] 2. Reacti on Schene:

HYT; 175 WO 2007/ O PCT/ US2006/ 045394 [?ngff
Experi ne fEa - A nixture of . oupg 3 :
0.1 noF O4 (5 'g,_O_S’”nDIL/Li ,anol (80
m.) and H2 )‘GFwas heated to refluwd for 3*h. The

reacti on was cencentrated to dryness under reduced

The r
RREAT e ed Pl A B B K ot i (B LR, 18mol
dichMBsin¥AS{RED0 WiTt)RyRrticaRd vith BBr:A60D flig] 8016 axmesl) Ma2 SHEC inder N,
After flltratl ng off the Na2SO4a the filtrate was

atinogplere theraw asdstiried agiopa tenaoerﬂtum det 4 . Thepagtiommwas poured wito-ice-

R
water gr? Ier? r\}vass‘lgrourg?ﬁ‘t pI—l[_I= 9 1%! addmg ﬁaz%O;;. The resulting mixture was extracted

with dichloromethane (25 mL % 3), the combined organic layer was dried over Na;SOa.
After filtrating off the Na,SO,, the filtrate was concentrated to dryness. The residue was
purified by column to give the product 7.

[0317] 5. Reaction Scheme:

,_‘_‘“(fmi}w -uH-;_ }‘h
oy N “}—% -
@/ & 3 " ﬂ,»?

o “‘{j\ A
; S
r £
[0318] Experimental Details: A mixture of 7 (67 mg, 0.15 mmol), nicotinaldehyde
(33 mg, 0.15 m mol) in dichloromethane (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.
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4 [0284] Experinental Details: To a stirred and
degassed m xture of conpound 5 (228 ngy, 88 mmol) and
weeovpoe2ds 4 (150 ng, 88 mmol ), and t BuONa (170PemypSAe6045394
mrol ) and BINAP (210 ng, 176 nmol) in toluene (25 nl)
was added Pd2(dba)3 (79 ng, 0.88 mmol) under N2
Rere and stirred at 80 C for 48 h. After

EXA?/i]IfP%rlng off the solid,sthe filtrate was

concentrated to gw %he}crude product 6. [0285] 4.

Reacti on Schene: erinmental Details: A

sol uti on of corrpob_c>6(1 , 4 mMmol) in

di chl oronet hane (20 nL) was™1 ,,[ gated/ Mkt h BBr3 (600 ny,

10.6 mml) at - 30C under N2 " aerosphere, then was

stirred at roomtenperature for 4 h. The reaction was

[@gyg]ed UHActiGESchah®r and then was brought pH = 9 by

addi'ng Na2CO3. The resul tang m xture was extracted

wi t h di chl oronet hane (25

x 3), the conbi ned organic

]

| ayer was dried over, Na 2 After fiﬁ;rating of f the
Na2SO4, the filtrgfe was oncentWe@ ‘0 dryness. The
resi due was puri fii %’E vé’ t he product 7.
[ 0287] 5. React i Of jXA r - f 101,

r- Kr L" /,- 7 [O 88] Experlnenta Details: A
[$)62(D|]t i oExlm‘rlmmtpraﬁll? T®8 sﬁmg(;d md3Bgassoll Jnigthee of compound 1 (3 g,

0.02 o)) andsompeIeba (Uhaed-07 Bronpnd BOEC 498 Gutsbrmrctilso. e
0.02 El%g){m Eﬁﬂ)gr élgsgﬁlflg t QthLie& MDA (PPR % 2331105_}! ednidB&ider N,

ue mas sepat at ed by prep-

atmodpHerd sndgitivedtunderdesox fd 1Q®Tp®ﬁnidiltrﬁiﬁ§\ﬂlﬁ thekblid,Ghe filtrate was
[0289] 1. Reaction Schene: [ 0290] Exper.i Lo
concepiraigd 1§: dr.\msa Ehq jepidue yﬁﬂp%ré%@s@éwlw%%@éfe e I%EBia’iféén?ﬂ“Ch 18 5
5..9 d conpound 2 (3.3 g, 27 mmol) in
used ﬂ/r(l“‘(téfﬁ:p%{ i1 Wrg%‘%‘%%pus Na20CB (20 nl, 2 M was added -
[I?;iZ(pbbf)lsed@ﬁﬁngghelﬁe 028 mMm ol ) under N.2 atnosphere
and stirredat 100 "C for 48sh. After cooling to room
t enperat ure andflltrggl of f thef,olﬁd the filtrate

was extracted MA ﬁ“EA 52 nL T e%$‘ nfc |ayer was
concentmaﬁg;; = \fWWﬁ s
[02 1]

done next s hout purlflcatléﬁ
Reacti on Schéhe

[0322] Experimental Detalls: To a stirred and degassed mixture of compound 3 (334
mg, 1.7 mmol) and compound 4 (434 mg, 1.7 mmol), and t-BuONa (322 mg, 3.4 mmol) and
BINAP (420 mg, 0.67 mol) in toluene (60 mL) was added Pdy(dba); (156 mg, 0.017 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 5.

[0323] 3. Reaction Scheme:

8
Ny o
LK

£t

[0324] Experimental Details: A solution of compound 5 (100 mg, 0.3 mmol) in
dichloromethane (10 mL) was treated with BBr3 (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,COj;. The resulting mixture was extracted with
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[0292] Experinmental Details: A mxture of 3 (6.5 g,

27.9 mol) and Pd(OH) 2 (10 % 0.5 g) in ethanol (200
wonrego7me13t i rred under hydrogen at nosphere (20P@BU$2086/045394

room tenperature for 2 hour. The catal yst was

filtrated off, and the filtrate sre d
dichlqrgEigHHRRE G20 of flwecos}b&éqéafg%lagasr o GBSO After
ﬁltra%%cgf? Ilhrcraegi‘g:%za 4,%& aﬁra%&@%r@oncexﬁi‘:ated gchgl% dduct 6.

To a stirre egas

[0B23]ur &1, WeacioSetwnet (406 ngy, 20 rmol) and conpound
5 (520 ng, 20 mmol ), and tBuC]\Ia (179»:5%{ 176 mmol ) and
177 WD 2007/ 062213 PCT/ 06/ 045% AP (210 nyg,

176 | L, in toluener(& Y Was ed Pd ba)3 (79
ng, (. 8 up? a?tr‘?osphe and sw_ 8(
C fof 48 h™>Aft ITtrating off'the solid, Whé & 2

st

filtrate mcentrated ‘to give the cruder duc

which is used in next step without purificati J
[0826]5] ExperimentabReipefyguxture of ¢(39meH.13 glmq]) picotinaldehyde

] r t al t ai n
9 niss 5331 DNy S b G B REE Rl R T PR A
remo%fn%@f?%l%ntt hnhBRsRIue 89 pﬂﬂﬁedlﬁ)y EnroRtograhyto 3R€ thedsired
at nosphere, then was stirred at roomtenperature
comﬁoundéshyelevesclethl on was poured unto ice- water and
then was brought to pH 9 by adding Na2CO3. The
EXAMPHEH'S”Q m xture was extracted wth dichloronethane
(25 nL x 3), the COﬁbIMd erganic |l ayer was dried over
Na2SO4.  After filtrd \nGQLf the Na2SO4, the filtrate
was concentrated to , nessﬂ‘? e rgsidue was purified
by columm to give th roduch_7. 7] 5. Reaction
Schenme: yt~fl NH 1,4111 14 [0208] YExperinental
Details: '"A mxture of 7 (60 ng, 0422 nmol)
ni coti nal dehyde (33 ng, 0.15 mnol) in
iz or nrmsdesioe Schémel) was heated to reflux for 3 hr.
After renoving of fussol vent, the residue was purified
by chromat ography te. gi wetthelsges:re x%\ onpound.
EXAI\/PLE 12'. [0 : -Reaction Sch 4.0 ¢ OGN
VAR P 2 . o . g

[6328] Experiméntal Details: Paraformaldehyde(1.8g, 59.3mmol) was added to &
solution of compound 1 (1.0 g, 5.9 mmol) in acetic acid (40mL), followed by
NaCNBH3(1.8 g, 28.8 mmol) at 10°C. After stirring of 16h at room temperature, the solution
was poured into ice/water (100mL), and the PH adjusted to 10 with concentrated NaOH. The
solution was extracted with DCM(3%100mL). The combined organic layers were dried
(MgSQy), filtrated and concentrated in vacuo to give compound 2.

[0329] 2. Reaction Scheme:

\Hf’" ‘\Nﬂ’

ng:; HPED ﬁw
o~ B
x 3

F .

[0330] 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.
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178 WO 2007/ 062213 PCT/ US2006/ 045394 [ 0300]

Experinental Details: A solution of DVAP (9.3 g, 0.077
woredoy/oex2ds conpound 1 (10 g, 0.051 nol) and BocP@/{3206045394

0.051 nol) in tBuCH (200 nL) was stirred at room

tenmperature overni ght. The solvent was renoved under

[Pt ced- Beadian 3cheMe:t ne residue was purified by

fl ash chromat ography on.si}%¥ ca geI (et hyI acetat e/

petrol eum et het"= 1 1) #o g| ve 79 as a c¢Plorless oil.
[0301] 2. Rea on Sck : wﬂ nment al
Details: A m “Ofinedird@al ~and

Pd( OH) 2 (16‘~"% 1°9) FeEodfdverot (2oo rrL) was stirred
under hydrogen Jat nmosphere (50 psi) at rfoom

G R A o el b catstbom..

vacuumto
026 TBINAR, DE eglofPULtHAD;,B38q 8f COICD;|a0d $-Bidmo- Qﬂﬁﬂﬁdxyﬁlethyl-
eacti on Schene: .~s i E10 r 3 [0304] Experinenta
pyrididetBY §3g; BAImnmlhmel L ebHhirsligrg@ngwas (eztcgg af15Q° 2u1}%p1)10rowave

e 2 B PO i B B B B AR kg e

residfe/RadBlrifadyP8barati vt TV td AtdteREembShd.) was heated to
80-90 C under for 24 hours. The precipitation was
[0B33]r at4e Reartdon Rehdmé:t r ate was renoved in vacuo and

t he resi due was puri-fjied by chromat ogr aphywon silica

gel (et hyI te/ trolqug,gm, et m to give
afford 5 as a%e | ou QI |0305| chene:
CFFCQcrr ,{a w o0 “¥r [0306] Experl ment al Det ails:

To a sol ution of 3 (0. 9 g, 2.24 mmol) iR CHC13 (50

ni) . CF3000H (40 c AL : |
Qe et%xp%rﬂgelifakl}ﬁﬁﬂﬁgiﬁi)a&‘ga? AR S T
5mL rog K2 ngalé A8a VAL SHEA. THE SRHBEMixHES was E@f\/&ﬁfok‘ Botan at T.t.

pressure to dryness. The residue was
The 1B@lir¥ Stad lad@Eide/fratsnaat besifitdby NeHE Caro BHf=10 whcii t}éracted with
solid. The solid was dissolve in ar(go

Dcwlm*é) V\Ehe PRIBRIGRH OTEHBICHEYSE WaS (Y aple B gt HgteL apdpive, 15 over
213 P nd precipitated.
Mgslﬁ?ef’lﬁ PR et R RPN S0 ha Wi Eh ool ¢
(5 RdaktiorSdnémbed under reduced pressure to

afford 6 as a dark solid. [0307] 5. Reaction Schene:
-g, n %

7 N N
,.m,i AH W L
““N 4 Tﬁa?: w}”’w "0?”'
’x’

o T ,L U\) «
%/!\Hr /C DO, ot 18 F)E:) &

[0336] Experimental Details: A solution of 80mg(0.295mmol) of compound 5 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.

[0337] 6. Reaction Scheme:
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10YOK [0308] Experinmental Details: A mxture of 6 (60

ng, 0.22 mmol), nicotinal dehyde (33 ng, 0.15 in nol)
wonodiostdisr onet hane (10 nL) was heated to refl BRTUS2008/045394

hr. After renoving off solvent, the residue was

purified by chromatggraphy to give the desired

conpound. as el low solid EXAWPL Eg;l?, ﬁC~J , _0309]

1. Reactj ofy % [0310] Expy Details:

To a s%g}mr?ed and flega¥Sed smioxt ?reﬁgg conpg 1%6. 7

g, 25F 1) and conpound 2 (4. 7 nm)I“ BVF (50

m.) andg uegus Na2CG3 (20 ni, 2 M was addsé

b

Pd2( db (f6 rrg, 0. 028 mmol ) under N2 at nosphese and

tirred at 100 18 h. Aft i ng t .
Dailor dvtnesimaeniat Proils: TSROt Heoggauad 6t<§%r5%-°d'b§6ggrgol> in

oy S SEAR G B0 0 T PIARDC ¥ lBomicr

was &1%@%103]1 ab¢ MeMBe rdacon wd$ qenched with me@wtno[ @Bd ﬂie mlxture was
Experinmental Details: A mxture of 3

nmol
concenchtddd (Thelregidiowas urHied)byiprensraibis itk gnglﬁgj:he\,@ﬁlred cc?mpound
stirred under hydrogen atnosphere (20 psi) at room 180
EXANPRPA 4 062213 PCT/ US2006/ 045394 tenperature for2
hour. The catal yst m@sﬁfll}trated off, and the filtrate
was renoved under ] Mto afford the product 4 as

colorless oil. [031 i 3. |on S c Er FE t
t?Et e "~ N MKk’ J;ﬁ E k MM]
a st

Experi mental Details: To ety and degassed
m xture of conmpound 4 (297 nd, mmol ) and conpound

BreP oy Kbt Beb Wi G ) T ol uane (25 nl) whs

~added Pd2(dba)3 (79 ng, 3 rmol) under N2

. atnosphere and si|.rred aﬁ 0C for 4 “h After
filtrating off {the solid, ¥:he fil [

concentrated to [gi ve t herer udes pr ct 6 Whl ch is done
next step withouf~purification. [&313] 4. Reaction

.Scheme:- cEt H 6 7 [0316] Experinentaf Details: A

f3l40t | ORxpdridaeitA® UBEIIS: T4 46tim@ solidnnsti3eBjomaaniline (0.86g) in
30ml of toluene were added 0.1eq of PA(PPhs)s, 5ml of sat. ag. of NapCOs and a solution of

3-methoxyphenyl boronic acid (0.75g) in 10ml of EtOH under N atmosphere. The mixture
was vigorously stirred under reflux for 15h and cooled, 10ml of H>O was added, and the
mixture was extracted with CH;Cl, (20mlx3). The combiﬁed organic layers were dried over
N2,S0, and concentrated. The residue was purified by column chromatography
(PE/EA=10:1) to get pure compound 2.

[0341] 2. Reaction scheme:

B&* C &N
0Et l

BHAP | Pdoishals

[0342] Reaction details: A mixture of compound 2 (59.5mg), 5-bromo-2-
diethoxymethyl-pyridine (116.7mg), t-BuONa (86.4mg), BINAP (36.7mg) and Pd,(dba)s
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di chl oxronmet hane (20 nlL) was treated with BBr3 (600

nmg, 10.6 mmol) at - 300C older N2 . atnosphere, then
woR®7863213 ed at room tenperature for 4 h. The PEHUS$10061045394

vvas poured unto-ice- water and then was brought pH = 9

7 B A IS BB A
conch i, O PR Pyl SClp b i1

es3jdues, Waactign§dhifend by colum to give the product 7.
0317] 5. Reaction Sche tozxHT "H E{ fem igs NH7

IF F r F [0318] Exper] rrental Det ai | s: xtpre of 7
(67 nmg, 0.15 mmIH , i co |naI dehyde (33 _AQ~04 15 i n
mol) in dICh| 10°M ) wasl hs to refl ux
for 3 hr. ving of f solven?, the resi due was

purified by ahr orrat ography to give the desired
conpound as a yel Pow solid. 181 WD 20077 062213
BGT4US2R et 04 23 ils: EXANBIE o 4f c@Hpo{llﬂBiQ]ZOmg) Refot ofdpCM was
Schene: 10 a [0320] Experi nental To _a
wdded i pEBBani i B R N rboThe afideg Sl of Bz 3o the

n 4

nn‘ctlére %ﬂt%lc%%%?{ﬁgf%%&( %)Bceitgrate(a 9% glgh%moﬁ ‘%yd}egﬁg pre. TLC

to affbHEc4APSur). was added Pd (PPh3)4 (2.31 g, 2 nmol) :
under at nrosphere and stirred under reflux for 12 h.

KBdel f4.|Reagtipmgchepe:t he solid, the filtrate was
concentr at ed tzmlryngss. The resi d%e was purified by

columm to_ givegthe pr ;dggt 3, f’CI’T\}—I—S\ used in next
step tﬁ% ficat song H[‘03 LI=p 2w actlon
Schea,évi, ~OEt B~ 0EY. [0327] gxperl
To a stirred and degassed m xt us-e of comm&{nd 34
my, 1.7 maol) and conpound 4 (434 ngy, 1.7 M& and
t-BuONa (322 ng, 3.4 rmol) and BI-NAP (420 ng,

E(’B|425]7' nEkﬁél’ﬁ'ﬁ@ﬁtaﬁ G0cafls) A Wastuasldes: g cdbanpotids aﬂ@ 32mg of

under N2 atnosphere and stirred at 80 C -
hydrhzine %85 ml DAﬂ\tI evras Kiitred avdrmightdtfr.tt dnd csotdntiatadh dheicrudegreduct was |

purified by prereparative TLC to afford the desired compound..

EXAMPLE 17.

[0347] 1. Reaction Scheme:

I ™ Ec)i:"]\mxz

herr” ™ Ny, | BINAFPAdbaly
" HMaDBut, folusre

[0348] 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 Pdy(dba);, 1.2 eq of t-BuONa and 1-Bromo-3-nitro-benzene
(3.28 g, 16.2 mmol, 1.0 eq) in 20 mL of anhydrous toluene was reacted at 100.C 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.
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was concentrated to dryness. The residue was purified

by colum to give the product 5. [0323] 3. Reaction
w®elvene221x-~ 0 if [0324] Experinental Detail SPCHUS2006/045394

solution of conmpound 5 (100 nmg, 0.3 mml) in

di chl oronet hane (10 nmL) was treated with BBr3 (393 ng,

[0349 ] Reagtion Sghemeager N2 at nosphere,  then was

stirred at roMatur@Fdfcor 4 g’“‘ngé' %eacti on was

pour ed unt o = raTo—tren e st i U 2py  addi ng

Na2CO3. The resul t*i ng m xture was extracted with 182

WD 2007/ 062213 PCT/ US2006/ 045394 di chl or onet hane 15 d5
[ﬁﬁSGil 3)ExpenEnedabR efads:cr Y &0t €ompywRd qges &y R tider Latm of

e TR SR g i

was C‘J)ncé?ﬁﬁféd' 19 A\ @HpoundB Withéut B3RS pulikipetonment aI
Details: A mxture of 6 (39 ng, 0.13 nmol),

[(0BEDt i MhRtabtioeScled®e:ny, 0.13 in nol) in
di chl oronet hane (10 ni) eat edgito reflux for 3 hr.
After Vi of f sol%g rx the.;ds Foue ~as i fied
by ch[&wmg‘ng%}w gvéEt he desi riﬁm Syed
yel | ow sol i d. EXAI\/P E ’f%""“‘s F=% r [0327F 1. Reaction
Schene: M HZ (cH i.AJDH3c' ¢50,E 2 [0328f
' @imaﬁbabbﬁﬂs :Pakalhabiel sehnder. :153 &gnol5 8f &m’(pbl)nd 3,5-

was ‘added to a solution of conpound 1
Bromﬂd)ethquat?@tylm’rdmed@lm&)z 33fD@11nPBm9é@5 By 01\?&@%@%( Q.0geq of
Af t
pasclin 350 5 B pRN 0 0 SF BLA PBe B P2 o
The 1%&&%215 rﬁ&qtotraﬁbyptbﬂqs ust,g %1&@11‘6‘-@21%&1&61&%&?:{1{&@& eskidue was

soluti'on was extracted with DCM 3 x |
punffa@ﬁy)coluﬂme conmbi ned organic |layers were dried
chml{lmsgﬁhyﬁaﬂf&ﬂ@b oapd4concentrated in vacuo to give.
nglc))und 2. Pszi 2. Reaction Schene: t oL 2 3
] @Ml%ﬁ@ W¢et ai| s; 0.84g (4. 3mmwl) of
conpound twas hydr ogenat ed under 1 atm hydrogen Wi th
Pd/ C f *ﬂ:u Th¢"Teact i gn M xytive @y fif tjer ed
and the flktrate wasSseopaentrat ed o™ M“r und
3 wi thout further p'url fication. 183 20077 062213
PCT/ US2006/ 04539% ?

[0354] Experimental Details: 100 mg of compound 4 was treated with 1 mL of HCl1

(1N aqueous solution) and 10 mL of dioxane. The mixture was stirred at rt for 4 h, adjusted
to pH 8-9 with 0.5 N NaOH solution. After extracted with DCM, dried organic layer with
Na2S04 and concentrated to give compound 5.

[0355] 5. Reaction Scheme:

;—Im“
; E”%\.J d’" 'w-a )
J 1‘ ‘K,“’"

[0356] Experimental Details: A solution of 50 mg (0.16 mmol) of compound 5 and

(5-Fluoro-4-morpholin-4- ylpyrimidin-2-yl)-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.

[0357] 6. Reaction Scheme:

187



[0331] 3. Reaction Schene: CH iV NEC r~ Eto Haft
Gs~coicr~a r, 3 4 [0332] Experinental Details: A
waedoanexam3 of 250ng (1. 51 mol ) of compound 3, BCREM006/045394

Bl NAP, 0. 1leq of Pd2(dba)3 3eq of CS2CMB and
5 Br ono- 2- di et hoxy pyridi nefq. 783g, 3. 01lmmmol)

OnL of 1,4-dio Q s react" Pé£!35OC under

\/vayert Lor 2 hd Wrs. The reacton was ypnit o
LC\WE he mxt s_c&Efi;enLrgggﬁ and (he 1e5ide,
was pur i ed hb\y reparatlve TLC to afford ound 4.
[0333] 4. Reaction Schenme: ,ert [0334] Exp”er

Details: A solution of 300& (0.55mml ) of corrpoug% 4 .
[0358] 5 xperipemtaldetalis de asplutisn OIfFCAmPPHEd 63t {118 }-V9 mmol) in

d f ) . .
i S b B P o028 TP s
was sEtd e ai the %ﬁ&ﬂw%eﬁéhedmﬂl HR{HALHIE thdthe Atiktire was

ayer was washed with water and bri ne, dried over
concenma@a The k¢stuedvanirifieh by prepatasise HPL&T fomive dedppipddogpound.
[0335] 5. Reaction Schene: H__N HFa G 1&K rt Fdh
}Mégﬁl jgExperimental Details: A solution of
g ?O 295mmol) of co,;mougd 5 and
(5- Fl uor o- 4- nor phol# 4‘}‘? pyri m di ny 2-yl) - hydrazi ne
(125mg, 0.59mol) i pT0nL \a@gstlrred at 25C
for 15 hours. The a}btl on ¥ ure pwds concentr at ed
and the residue was” purifi el fpweparati ve HPLC to
afford conmpound 6. [0337] 6. Ré%%%ﬂi‘on Schene: 184 WO

2007/ 062213 PCT$ S2006/ 045394 " '“~rar'" kr ra,  NHra
[93%?][ O§3é ‘al Details: To a solution of
conpound 6 (40rrg, 0. 086mT6T}3 in dr (5nL) was
added drop wi se BE™{ 22ng, ¥0. 25 L) at O0C. The

reaction m xturegy %F&W.P?F@UPGEF“OF “3h afl. P t. The
reacti on was quenched wi th nethanol , zand the mixture

[\é?é@a?glg;p{eﬁg 4 at 8ta §e s?lﬁgma 8@??':’ gg’% bi I ed b 3-fluoro-
nitrobtae Fed Bnidh i3 Ha deq BRASLHLA00RE BEDRISO IW-ES heate(fi at 130°C for 5
houfs. The reaction was monitored by LC-MS. Then 500mL 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.

[0361] 2. Reaction Scheme:

[0362] 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.

[0363] 3. Reaction Scheme:

s, =0 }L ‘J - jﬁ s
HQNL}L‘ EE% . w g, f jﬁ;ji\h.,ﬂ\}

"-- xar shnEaiP dxidbiRle md{
3 &
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, I Fh3 WO [0340] Experinmental details: To a stirred

sol ution of 3-Bronvaniline (0.86g) in 30nl of toluene
waweorgoetded 0.1 eq of Pd(PPh3)4, 5ml of sat. apCT/U82006/045394

Na2CO3 and a solution of 3-net hoxyphenyl boronic acid

wAoH ﬁrblxpgﬁlgle%dgswg ?ﬁ ot O Cr BrraD PLfbignd 3,
o1co b GIRHE i L RS i et 6

refluxed §ETH0eCIf8Y B Bowe! Bhélfdagiibrov sy molad &0y &X0dMs and washed with
concentrated. The residue was purj f| ed by col um

water@hd exteectagi it ﬁtOApEﬁmmblmy prgapistlaysy s geskrswidh brine and
dried %yerﬁé’i@ [ gtact ' gﬁégﬂgta%trgs@& w% }%anzedl@ ﬂrg}%fatﬁ;%al)ﬁ(l to

afford® £ (59 5rrg) 5- br ono- 2-
di et'hoxynmet hyl - pyri di ne (116. 7ng), t-BuONa (86.4ng),
[BIOIAP U3Red¢tipn Sebebnkel2(dba)3 185 WO 2007/ 062213

PCT/ US2006/ 048894 (27. 4ny) |ncﬂj o ane 2ml) was

m cr owaved E@ﬁ@ MOQ@ t he s vvas f| | tered
and concentr at: gSi due vvas p '
preparative TLC to: afforu;l conpound 3 [034

[Re6H]t | @xpdeindddtal Dtaila Ased»lum»mmf moﬂ@nmmmm@ﬂzm@l) of 1,4-
in 5 of DCM was added |l of E%Ej% ther ctl t
dioxage wep adeg\ierln oG AN el andiheater 8B dion zé‘ﬁﬂrs 18n FH’é ure

was bélfdﬁacg{% plalgg%({)ﬁ&gg)ﬂp 19 th 2 Qét%d g\?gl ﬁ?ﬁ%@l@%@?i dThe-:r B&nbined

garﬁ@ﬁpé}l%ﬂéjs Washb@3A4BIwter di@agink Adricgichen®gS Ay, Mﬂaréd Mld eonigentrated
[0346] Experinental details: A mxture of 433. 5i a

to affosrSOummbiLradaipadny. dhe hypde azadyet was mirHjed T@%%gﬂve TLC to
tirred ernight at r.t:. and concentrated. The crude:
atfore, FoFpREYD s puri fied by prereparative TLC to afford

ggdesg SRANIHe: EXAMPLE 17. terra F- ~--t tea:
47] 1. Reactlon Schene: Bl NAP. 1 k,d_ ays tai t ~'s

D, Sy , 3 iy , :
T g »'[::me*\) Fﬁ"j:; 1}= b Xﬁ:«% K;,N}?

P

Reaction scheme: N°.,1 8Er3 | ~ | -~ oar 3 [ 0344

sosmavn

[0368] Experimental Details: A solution of 80 mg of compound 5 and leq of
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 19.

[0369] 1. Reaction Scheme:
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C aOBWY% el uene [0348] Experinmental Details: A solution

of 2.0 g (16.2 mol, 1.0 eq) of conpound 1, 0.05 eq
w@booBh&RI3 0. 05 eq of Pd2(dba)3, 1.2 eq of t-BedMESZNE045394

1-Brono- 3-nitro-benzene (3.28 g, 16.2 mol, 1.0 eq)

in 20 nL of anhydrous tol uene was - ed at 100C for

24 hours. The reaction L‘gpnl torgd by LC-MS. The

m xture was cog@m&ed"&n’ t he reS| due was purified

by col um chro agh%—tv—crf—f’m‘g ound 2. 186 WO
2006 6A83GF="1'Y 4g:} 2. Reaction

2007/ 062213 PCT/

Schene: ~stgal r ad y r,iea aH 2 3 [@350] Experinental
Details: 2.5 g of corrpound 2 was hydrogenated under |

SR SR FOE RN S
benze%g gﬁ& T.%b kfegec{)?gg@%%&% e COTROIMC Acid tEﬂﬂ‘Bnyl feé’téxt rU?qu of xantphos,

i catron Reacti"on Schene: CE 1
0.1leq o??ﬂz(dB@E’andjl 5ed ofteBuONA 1P20mL JE pyleeneywas reﬂuxed at 130°C for 4

hourslg)gi[};ﬂga‘rg:ltlollz\l“élg Erufngtlg;pagafyslggﬁ}/{qegll_l \gasgg& %Igz\%atgf %’%}ﬁ with
EtO%é[l%e 00161% Hg»ag ! 1%5 p%sr(%sﬂ%& %éﬁ'bﬂ'n@?n& gﬁ%c% g)l‘%azgﬁza Filtered

and c@mé%ﬁat@ﬁ resiBONgs pirifiddl With @cﬁluﬁl@dhﬂjmﬁat&\@ﬁplﬁ}eéﬂ sikedgatusing 10:1
OC for 24 hours. The reaction was nonitored by

PA: Elecasm clibng Fheapprepnieis Tedivoe ersaseb oA RonF R ARgnder
r|f|ed b chr omat ography to afford
reduc@éﬁff’é@ﬁ& 2808 é?? éfatn&eacti on Schenme: . ORtic] UP&
@ﬁg [@ﬁg}tlgﬂ(ga{élﬁ@nt al Details: 100 ng of conpound
s treated with 1 rrL of HO (1N, agueous sol ution)

and 10 nL of di oxéﬁ]re ure | stirred at rt
for 4 h, adjusted g/pH'Sg%2 I

After extracted WI% DCM— Q€0 organi c layer with
Na2SO4 and concent t\ied to give ¢ und 5. [0355] 5.
Reaction Schene: al Ih Hr' S fi [03&6] Experinental

Detalls A solution pf 50 ng (0.16 #nol) of conpound 5
(5- Ft uor o- 4- nor

DBiar | ok emnimenn) DRGEL PRal fssmaginton g lbidossasd ppder
latm Jyd{%%;&é v&}i\@lSRa%e MNiG8r ?ﬁo%? Gl'fl@feaét'i_’oﬂ"ﬁﬁ&ﬁre wWigilfee@C4rdane filtrate

was co centrat and the residue was
was concentrated to afford intermediate 2 without further purification.

[0373] 3. Reaction Scheme:

&
[ j Pdq{chalentphes #-BulNa r K]

Bok oo
2 3
[0374] 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 Pdy(dba); and
1.5eq of t-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;SOa. Filtered and concentrated,

residue was purified with column chromatography on silica gel using 4:1 PA:EA as an eluant.
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purified by preparative HPLC to afford conpound 6.

[0357] 6. Reaction Schene: 187 WO 2007/062213
w2006/ 045394 F. rl .,...H kl-011 41 [ OBSB{S2006/045394

Experi nent al Det ails: To a sol ution of conpound 6 (50

ng, Q.09 nmmol) s,added dropw se .

The appjoprpipgragenyy s crmblnrd 200 oRecerhaed e resfiofy Hiedstue to sive
irred for 3hr at r. t The reacti on was quenched

mten%{\@ﬁﬁgr%ret hanol, and the m xture was concentrated. The

[0%E5)dues, m&ctmﬂsdheﬂda by preparative HPLC to give the

desired conpound. EXAMVPLE 18. N H CAC [£359] 1.

Reacti on Schene: [0360] Experinental Detlails: A

solution of 10 g (?so 92mm|) of 3 fl uoffo->

ni trobenzene, @ zol e and 2eq K2G83 in 100m of
DVSO was heater qE’rJr_E__hou « e reaction
was nonitored b ¢LC ¢%khen 500nL ter was added

and the preci |t at e was filtered and the solid was
washed with watef and dried to affori gon'pound 2
wi thout further Ppurification. [0361] “® Reaction
Schene: \ IN 2 [30362] Experinental Details: 5g
(31.4innol) of compound 2 was hydrogenated. under |
[@B781NY O BT thND S{1€: 00 b SnteatiEdiatd Bavdseligblved in 10ml of
mxture was filtered and the filtrate was

DCM: dA¢egof AFadvasedded tr e cowpiou nuxtgrwaoitﬁ@utdr@mwﬁﬁ anpd stirred for 3h

e P G T 35T TESEHLRE SEIBTES o AL s

le product was
Ndﬁ@ ﬁ%@d?gx? %{txféﬁqg?ﬁg%g%%g }in)@i%)cfﬁ.r g‘g@nggﬁln é) duct

punﬂ%dby@ﬂepmiatwaITfLm]ﬂm&éforcﬂ)lntérnmilabé4Pd2(dba)3 and 1. 5eq of
OrL of toluene was refluxed at 130C for
ﬁ@”ﬂour%RePﬁfém}@‘é&m‘bn was rmonitored by LC-M and
washed wit wat er apd extracted with Et OAc. The
combi ned ;organi c +-ayee~was washed wih hrine and
dried ovel_J SO@.L ~st eled and condentr ted, resid
was purifi kd by prepar agiue TLC t ﬁff orrpo{n.%4
’ 'S Fassy

¥ React-om—Scireme—o—er

hat

[0378] Experimental Details: A solution of 50mg of intermediate 4 and 1.0eq of (5-
Fluoro-4-morpholin-4-ylpyrimidin-2-yl)-hydrazine in 5SmL 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 20.

*f;) @
%,
FOF

E

[0379] 1. Reaction Scheme:

191



akarya rk- Kt [0366] Experinental Details: A

sol ution of 200nmg of conpound 4 in 5nL of 1,4- dioxane
woa®7acdtesl 8ni of 4N HCO and heated at 80C f orPQI/OS2INE 045394

The reaction m xture was basified by 2N NaCH to ph=10

and extracted with (15nm.*3). THe conbi ned organic
| ayer was washed wt t erssand ne, dried over
MySO4, filtered and mrated | af ford 250ngy of

crude product. The crude product s purified by
preparative TLC to Haff®rd conpoundos. [0367] 5.
Reaction Schene: tea, © [0368] Expérlnental Detail s:

el *DBsiftn DRk TRAL AR SESTHED @ add SRIPHIG o
soluti@e®it3 900 3195 imbpo e Hroaencasihyhbattorndid ineOme oif TtE a@SC. The

purified by preparative HPLC to afford the desired
reactmm@u  wisyghlopiett to pach-roopn tempepseg)for L hoppard qusiched by the

dropvvlse aﬁﬁL %ISEQQ%,‘%P g(y / %ﬁl‘%e%%l:s)’ T?&-”Hxs ggur ‘\"x%g ?r%%tgé % Na,CO; and
concéﬁﬁ?&c@d @ dedidiBlw 4l extaB6EwliRIAAD. FXO nglaﬁi‘érl&ﬂr wag ddied & give
A solution of 1.50g of 1-Brono-3-nethyl-5-nitro-
comperbie and 1.60g (1.2eq)of Piperazine- I-carboxylic
s d tert-but ter, 0.leq of xantphos, O0.leq of
g@ﬁ?bba;éRﬁﬂ:ofﬁgﬁﬂnﬁf t-BuONa in 20nmL of tol uene was
refluxed at 130C fof 4 hours. The rj¢action was
noni tored by LC Ms d washest with vd er and extracted
with EtO Ac. The &o#hi n€d organi c “h&yer was washed
with brine and dried_over Na2SOH4. Fidtered and
concentrated, residuy€twas purified with col um
chromat ography on silica gel using 10:1 PA EA as an

FJ3gant . EXperineptad Petalse Af Jodaion@TS. 4411 €.9a0d1) oechrapeind 2 in
concentrated under reduced pressur

20m] o ¢ Mowraedted 3 SB7H]5. b2 REme1d ool K6 elrrégmir ORPRM.yThe reaction
soluq_orb%/a%ﬂlrﬁqtfglf ﬁé&’r gi gl{rl 0t33 \XJA@E@&H ! ﬁ %161 {rt]aaec{ SThe filtrate was .-

concentrated to give compound 3.

[0383] 3. Reaction Scheme:

a0 A

l T CH{DET): Py
g refluxiih
C ~
. :

[0384]  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.

[0385] 4. Reaction Scheme:

ar HaM. CF:
/L 0/ f‘“ "x OFz
[
] I
:%\ Pajdbs)s fEraphBucs fq
o s

F3 &
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| atm hydrogen wth Raney/ Nl for 2 hours. The reaction
m xture was filtered and the filtrate was

weoncoe2imat ed to afford i nternedi ate 2 w t hout PETIDS1006/045394
purification. [0373] 3. Reacti on Schenme: H EfO'-Cy

Dyt cr?gztfa' o 0 SRl

phen%l @eq O%i’gp%leféégﬁ?% Tﬂggﬂqa})@@ OZ%a%t%llgtlgﬁaWé plRaeato 35ml

oftolhaiwéﬂe maslomeblumma dvaahealtecofb inx dvéroight .and hmcree‘a@ifzcﬁ ofhhe
moni tored by LC-M5 and washed w th wat % and. .

crudedx@d%t“@@ pyrifipd by eplamneheorpaiagepiy ety gesinte/hesaper L My Lo give
& Eieﬁj with brine and dried over Na2SO4. Filtered and

compélr'i‘ entrated, residue was purified with colum
[@bgfqnatpquﬁhgah@hél ca gel using 4:1 PA EA as an
eluant. 190 WO 2007/ﬁ0622]c§ PCT/ US2006/ 045394 The
approprlatefrac‘\p'h et e conblned?g &nt rat ed

under reducegd? ure=to gise integ) dilatk 3. [ 0375]
4. Reaction Sc H Cyct TFt.~ DCH 3 4 [0376]
Experinental Detiils: 200nmg of inter rredi‘ate 3 was

di ssolved in 10m ®f DCM 130ng of TFA®*was added to

L?h@zqf eaEk GimBA Al Petils Ol doditicl siRohfuadd (12 & neded)dn 10 mL
The reaction m xture was based wi th NaHCO3

of disainatwiag mretu@d et 4 all fridN BFGInanddthi et xevevas peasedda 60°C for 2 h.

Afterfpc‘ifogi,m%,tt dwzgs? Cent r a S)gft ; af f gg\%}ﬁ@d% mf):cfrul'llrg gvas extracted
with fcﬁﬂf%lﬁéﬂl\.ﬁ? Waglé&hégf(géﬁfi 1%%(1‘ %&Vﬂﬁgh’c@f Qrifd Wﬁt@:‘ﬁaﬁgo%nd

eact | on Experi nental Details
evapératesiab ldtymtss OThesndy plbdma’uMas l}mdﬁadl by dolamah chr qm@}ognaplqssto give

Fl uor o- 4- nor phol i n-4-yl pyrim di n-2-yl)-hydrazine in
wml@?ﬁ!ldoﬁ- DCM was stirred at r.t. for 3 hours. The

i 0 LXks washed with water and brine,

Oggglfent?a %w?%cmleve the residue andgypurified by

preparative HPLC to afford the desired<{cdmiound.

EXAMPLE 20. F [0379] 1. Reaction Schemg™"19%1=

2007/ 062213 P(;T/ USZOOG/ 045394 4r BT{V}

M/@ f’*

[0390] Experimental Details: A solutlon of 80mg of compound 6 and 1 eq of

compound 7 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 21.

gl Mo
=

P
o
e

2

[0391] 1. Reaction Scheme:
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Ho t: 1 2 [0380] Experinental Details: 15m of 1M
BH3/ THF was added dropwi se into a solution of 3g
W@ 1®70&mdl ) of 4- bronp-2-net hyl -benzoi ¢ aci dPCHUDNA 045394
of THF at OC. The reaction solution was allowed to
reach roomtenperature for | pur and quenched by the
dr opwi se addition of 9 ueous THF. The
mxture was tre: ‘”vvlth tentrat ed.
The residue was~gxtra lgmzich Et 20. u\gg@orgam c layer
was dried to gi ve conpound 2. [0381] Reacti on
Scheme: pcc [0382] Experinental Det’ails: A solution
[05922. 4®xpéiinRiRllDetails: oo tittuz ofrconﬁmlﬂlddf(omgzl mmq) 3-
added a slurry of 5.1 g(23.8mmvl) of PCC in
tnﬂumthvhﬂlanehmmm iSO - O, NQs 4046 6y | |5 r?élh%n le?tmL of

s s SR ATOSHET ) SN LRG0 Tyt
for 16@;1< Bﬁ@icédo‘ﬁﬂ 6B ﬁﬁ?turé wh KE3Edd Bnd @eifitg#b wad el &5384tbd to dryness

perlrrenta Details: A solution of 2. 1 g(l. 4mvl)
and pusifiedblyleduinntchransographyote givf campraamsl 2.whi ch cont ai ni ng
1. 9% (9. 55unpol ) of compound 3. The reaction sol ution
QBT h@aReaction SeremE: for 3hours, and then
concentrated. The solid was vvash%%vmth NaHCO3 and

extracted wt _”éetl C% epherEenghe \gfpnl CR ayer was
dried to give Cefpgtnd TO385] ﬂwwjgn Schene:
Sr H"F-. CF:j 5007/ 062213 PCTAJ82006/ 045394

[ 0386] Experi nment @I Details: O. 7g of s conpound 4, 0.41g

e B AT s B 001
g, 2. @ 6505% 1Ot & d‘&gﬂ@ amg %S rGR&E BRa cf%ll H0h WB§lvBgak Sdembved by

X~ overni ght concentrated. The crude product

evapiasorPa(d the estiduy mldﬂmlveh irowatizo gdaptiystécetopH 6 with saturated
acet at e/ hexane=| ;1) to gjve canpoun

NaHEQagalbiom, Seirsiest W@Fd“@}om@itéfmf{ d%@sqrg@cf)%w%rﬂaleﬁed dried

and efépcpfﬁteg 6(} J 37?18%2 cf’?\ﬂie%rr% ai%['ﬁ?x%f?e (‘t&c«?o \%rm %hg)n%%gréﬁhy to

gm@&q &gl 80 xture was heated to 60C for 2 h. After
‘ COO})I ng, the pH was adjusted to 8 by addition of
NaPEICE. 3. Reactip Schemevas extracted with

di chl orpnet hane, washed t _@e Qrganic | ay vvater
dried w Na2SO4 and Gf ated to ‘dm @eg

crude pr‘ Fpurlf by_colym -efir omat o phy to
gi ve confo - <

A o : ‘ W f
3 4 b
F

[0396] 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 22.
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[0389] 6. Reaction Schene: tk' d~Fr ,, | ty - ~p

Fd [ 0390] Experinmental Details: A solution of 80ngy of
w@eopoemad 6 and 1 eq of conmpound 7 in 5l of BXOMUSEG6/045394

stirred at 25C for 15 hours. The reaction m xture was

&eb nt a%eadtan% ilhe residue was purified by

E g rat1 VEMLCLE S ford the desired conpound.

EXAVMPLE 21. [0391] 1. iB@acti%ﬁ

2007/ 062213 PCT. 6/ 045304F F ~Q<<'<;Ef, R 2

[0392] Experi méntlal Det it .* el
conmpound 1 (075%g, 1.0 &)Ho=3- L#l udr one hyl phenyl
boronic acid (0..63 g, 1.0 eq), Na2C33,(0.46 g, 1.5 eq)
in 15 nmL of dioxane was added Pd(PPh3)4 (0.33 g, 0.1
€0P98] anBxperimentad DetailsaiThe oristupast confpowedd (Odgrl.0eq),

for 1 . After coaljng,.the_n re s fi r an .
wiflyRe Py HsPuanins Qi el EBCAl Piesd a0k FHh B8 0.1 ca) in
15 nfY o QLM BR M LR Q Q%%Q@Xt lt.t‘?o?érfﬁgh@ OFFROKAHuE wak IR With 1 N

Reaction Schene: Ac Cr 2 [0394] Experinental
NaObPescutiay, water extracted efithaticiiotondtizné.0TRe grgafiicQaywsq was 886@ over

(0.19 g, 2.0 eq) in 10 nm. of acetic acid was refluxed
NaxS ke 6pnoRpirated t04cqua,¢ss,smr;fg,qtby\,gggnméﬁgg@atogyaphy to give compound 2.

r atyi resi due was dissolved in water and
Egﬁﬁite%ﬁggﬂﬁﬁﬂéﬁaﬁgﬁ'saturated NaHCO8 sl uti on
extracted with d§chfopjonet hane. The grgani
wer e col | ect ethrtgied ~and *Brapor@tegd o
crude product. Mas purified by tet
gi ve conpound 3. [,0395] 3. Reaction Schenme: F [0396]
Experinental Details: The m xture of conpound 3 (30
5001 0 Eanyrimental Rowaibsa dcbnityrea ! sgmpound 849-2igs 1) o, $702 (0.16

i chl aronet hane was, stirred at r.1. _.overnight. The
& 2 o e 0 RSP AT R ShhSelinghe N 4 o s B gemovea by
evapRbfRATAl its etk GrhO b0l fed NSy AGSINA A8useq mpgﬂrmwith saturated
EXAVPLE 22. 194 WO 2007/ 062213 PCT/ LJ82006/ 45394
. NaH33dlution, eReracttd withSttidommethane. The organic layers were. collected, dried

and evaporated to dryness. The crude product was purified by columu chromatography to
give compound 3.

[0401] 3. Reaction Scheme:

s f’éHz o g*‘,:‘ 5
!{} f«? . ?"“%‘M}““?‘A{H Fu, ;“'?sl e ]/“- k‘j’w __%
N AR S
2 2 )

[0402] 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 23.

LN -
=] = y F
. %FEI{;@L«‘ *F’E’VQN\"JL' Py 22" 5 :;—
il \/J ; H D‘r ,1 e i

Do
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CO02.HI j Fo MO KCRt hl' [0398] Experinental
Details: The m xture of conmpound 1 (0.5 g, 1.0 eq),
wa eoo7hoemndnet hyl phenyl am ne (0.58 g, 1.0 eq), PEDCS2006/045394
(1.05 g, 1.5 eq), HOBt (50 ng, 0.1 eq) in 15 nL of
di chl oronet hane_was stirred at r.t. overnight. The
[0 ur - ReactigasHdemEth 1 N NaOH sol ution, water,
extracted with di c,rrF r omeLABE. [ organi c | ayer was
dried over I\Ia280,4w\ m‘” {4 ess, purified
by col um chronatography to give compound 2. [0399]
2. Reaction Schene:1seo~ F F [0400) Experi nental
i | R .G $029).0 g882d 2 mL
P54 YreygtiiSeddisGAROIAG oL ihnpotd } C0RILD B RS

98% HISBIinND. D bf BROH waSedfiert fovash,reoizdedr. byevapmpﬁdrtatd[rmss
and the residue was di ssolved in water

n
dilutetd_r\ylﬂpw_a‘@r widivsted 4o pHat with Nehi§Ss exiEcind v gléﬁft‘j)i‘ %?tg?a“e The

wi i h di ch] or.onet hane ani rs were.
organé‘bfap’%rc‘f’ Iricg ngﬁon%?ﬂgatg\glg% ¢ Ial%to lliril%?yness The crude

1Bk ucty, mcwséﬂe% by col urm chromat ography to give

conpound 3. [O 3. Reaction Sc : NNH F Pl

[ 0402] Experi ms {t al Detail%9% The X ur(_,gfof conpound 3
(40 mg, 1.0 eqy ancy cefipound 47 3 0eq) in5

nmL of di chl or onet ha‘e was stirr at r.t. overnight.
The precipitates?were coll ected ard vvashed with

| or haGR DR BELMD N0 eq), Se0, (2.29
[geg(?]re ,EEF& ifial oAt MRSy BB R (18] KTE0 g S0 (
(P& ikJSR Qﬁﬁéﬁh%ﬁ&émd h&é BF]uxtd uRdadN.iford&BechBotwent was removed by
E#2HHZEO i 2 [0404.1 Experi nent

' evap@@’ti@n m@;hthgfesgblm ,q]épsglvcag ngwater incgadé%te tﬁdﬁ-&6 ﬁ’l Wted
NaHﬁE%ta, g&uté% thr eﬁ*tﬁﬁ%ﬁo%et’hﬁfle! ufrl% T Qﬁc st Q0L &MctQ, dried

ness wat er ,

and @g]b&ﬁtteﬁ% BSmBd. & thfddeWwae}!ﬁmﬁmﬂgdcmmﬂ thomatography to
di chl oronmet hane. The organic |ayer was dried and

give compewnd 3t ed to gi ve conpound 2. [0405] 2. Reaction
h : e,32 0406] Experinental Details: A
@S‘Qﬁ}ee &?ea&‘é §§‘h“d“ 7.9, 1.0 eq), Se02 (2.29° 2.0

eq) in 80 nL of vCGtIC aC| was reflywed under N2 for

48 h. Solvent As v ey \V.8RQ ‘td' negpd the
sd™~i'n_wat er and djusted to pH 6

3 &

resi due was dng

W th saturate

[0408] Experimental Details: The solution of compound 3 (1.1 g, 1.0 eq),
diethoxymethoxy-ethane (2.3 g, 2.5 eq) and TsOH.H,0 (0.12 g, 0.1 eq) 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;SO4 and evaporated to give
compound 4. ‘

[0409] 4. Reaction Scheme:

[0410] Experimental Details: To the solution of compound 4 (0.6 g, 1.0eq)in 10

mL of methanol was added 4 mL of 1 N NaOH solution, and the mixture was stirred at r.t.
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NaHCC3 sol ution, extracted wth dichloronethane. The
organic |layers were collected, dried and evaporated

wao o00dioyn2exss. The crude product was purified byP€DUS2UNG/045394
chromat ography to give conmpound 3. [0407] 3. Reacti on

ovem{Sggf1 :gecﬁgentwaé eggi?qy@.tp% ﬁn%)‘%e 6%‘2}"%’8 408% ﬁgf{odprﬁg with, q)/ o citric acid,
extrac?%le\%gl? ﬁ%ﬁ%&@%&%ﬁlﬁé hﬂ'gzgaréa?mgla er \% ) cGRdndRbdtoE0e

was refl uxed
compb@hd 5. h. The sol vent was evaporated and the solid was
di ssolved in EtOAc, washed with water. The organic
[04Bér faReactionSdrere: Na2SO4 and evapor ated to g| ve
conpound 4. [0409Q] 4. ﬁjﬁ?ﬁ?%n e
[ 0410] Experg Al det alls: F;of
conpound 45”(0 6%, 1.0 eq) in 10 rrL o t anoI was
added 4 nL o#°1 N NaOH sol uti o and the hixture was
stirred at r.t.§ 196 WO 2007/ 062213 PCT/ US2006/ 045394
¥YaRRhat 8fcanpodltes (5 gdue ciRs
[gzggrl f%eg@%gﬁﬂgﬁ%‘ﬂﬁ% %citric acid, e>((t rgct edwjgt
triflustbinethgi pldnytammiat tﬁmﬁég, Theq)o EGANOS 1 ayle’i eqyaHOfti(2yme, 0.1 eq) in

0 mEgR R b o) Yot SPTRRB B, L0 K EERGHER 1
Nao%Q&PHbﬁ( Wz{tgr ?)Etraﬁzi)eqﬂ% ?iicﬁloﬁcgnéhﬂ‘ze @ o?ga)mc lagrer was dried over

dor one am ne (0.29 g,

Nazs()Q cehcdhtraleddo aﬁb)nesd-@ﬁﬁe{cﬂ'@ mjumﬁ chrogeptographylio gine @ﬁnpound 6.
di-chl oronet hane was stirred at r.t. overnight. The
(A3 ]ur eo- \B@QCMﬁ@EFmﬁ 'th 1 N NaCH sol ution, water,

extracted w t | CE| oronmet hane. They gagl c | ayer was
dried’ oveggx AP EFEd Qf. 85 rified
by col um g y to give conpoutd 6,/ [0413]

6. Reaction Scheme HSI wsxana r CFA FT' nte [0414]
. Experinmental Det Qils: The solution of corrpound 6 (0.2
[G414]. 0 Bxperimeriial Pebilsf Tt oktanelwamponsd 6d6.- 2 €19 o 10 mL

f 1 NHJ, heated to 60
ofdlq%fap@wa@ gsatp%vﬂ%wia?lﬁﬁﬁ&i PO Wik S B2k
After ¢ 408 oﬁ Q/?% rl?gt ﬁd@&h@ﬂ—l@bfg NThe mixture was extracted with

d the organic layer with water,
dichl Q]Fdn%ﬂhaﬁlet Wadiad B@‘lorgﬁlﬂc tiyapwithteterf drieddvyindesS O Bhd evaporated to-

crude product was purified by colum chro togra
drynegpv dhe emmde arrsiupt wag puisyl by co ?}Fawa@ér?é’ﬁg lye'co

[0415] 7. Reaction Scheme:

rjj%::ﬁi Dy e rﬁgr Nf\%,j:l( :‘j{

[0416] Experimental Details: The mixture of compound 7 (30 mg, 1.0 eq) and

D.—-u.

pound 7.

cempound 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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Crt NH+ a [0416] Experinmental Details: The m xture of
conpound 7 (30 ng, 1.0 eq) and conpound 8 (19 ng, 1.0
weego7ioee28 m. of di chl or omet hane was stirred atPET/US2006/045394

overnight. The precipitates were collected and washed

EXAMEINE g chl oromet hane, dried under vacuumto give the
desired conpound. 197 WD 2007/ 062213 PCT/ US2006/ 045394
EXAVPLE 24. F F [O po ction Schenme: Er or @&.
AcOH O 2 [0418] Exp ﬁ‘ﬁent Details: A mixture of
compound 1 (2.0 g, 1’& eq), Se2s(®.6 g 2.0 eq) in
80 nmL of acetic aci d™was refl uxee.finder N2 for 36 h.
Sol vent was renoved by evaporati gp-and the residue
was di ssolved in water and adj ustfet to pH 6 with

A4r at.e .ution, extracted with
[gﬁ:}lzll orlé%?ggwé'or%ani c layers were collected,
dried and evapora}/@‘t sl At¥ESS . “crude product
was purified by co Chromar ogrkaphy to give
compound 2, [0419] 2. Reaction Schene: Er Et k [0420]
Experi nental Detail s! The sol uti on %f conpound 2 (0.5

.0 imdi EA Rxdred dukdlt @.0 2, Boeg)) Se0, (2.6 g,
[gﬁhgﬁTsdﬁﬁHegbm%ﬁgﬁ%igeeéngﬁ 1 eq§ in 8 nL of %hgnol q}%/vag 2208

2.0 ed)efi 18008l of axreti8 ahid WisaeSwtedemtienddsoe 6 oSl edt wasireroged by
solid was dissolved. in EtOAc, washed wth ter,. Th
evapgpiiRinit ayrsidufaasdhivsely o vy aﬁ%%gﬂﬁgﬁ%ﬂ %’\Pé%%rwd{h_esat‘?%ed
v G i : Cde¥ed, dried
NS TR Pk Ol SDRTEG BE g ari
and evhporere@tddryltss4 The42Rke frdret weeptrafiedlst culivsn cliomategraphy to

~ mxture of conmpound 3 (0.6 g, 1.0 eq), 3-
give eqmpowst dnet hyl - phenyl anine (0.37 g, 1.0 eq), t-BuONa

1 FoCRpdaf5hines 02 oy and xant phos (26 g,

0.02 eq). The m xture, was¥%refluxed undgraN2 for 16 h,
cool ed, filtered. §Th fiEq*@*I’[&ﬁ*'ét was coficent rated and
purified by c&hufm#chiopmi aes aphy Eo ¢i ve conpound 4.

“’a3
2

[0420] Eiperimental Details: The solution of compound 2 (0.5 g, 1.0 eq),
diethoxymethoxy-ethane (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,

washed with water. The organic layer was dried over Na,SO, and evaporated to give

compound 3.
[0421] 3. Reaction Scheme:

g Hala oty OF: y e
[ l s, o
o5 gy R F

£ o . I

b2l 1 ] 1

= ‘ Fdgdbals, mantphas, E{*‘ﬁ\r ;«{*‘ &

i FH2ulMa, nlusns &
- e
1 B,

[0422] - 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)s (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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198 WD 2007/ 062213 PCT/ US2006/ 045394 [ 0423] 4.

Reaction Scheme: FF N- .~r FHM _ I R~-1 EaoO
w®@2007M62243 d "Et d 5 [0424] Experinental Det ai PGT/UTI066/045394

solution of compound 4 (0.25 g, 1.0 eq) in 10 nL of

di oxane was treated with 4 nL of 1 N HCl, and the
[R¥3dlur &- ReacthauPedeme 60C for 2 h.  After coolj

pH was adj ust ed tg) 8 b addi tion of HGD8. Ther
m xture was thrd:lchloro ~I*awa%hed
t he orgapi-e- water, driSu-wi BZSO4 and

evapor at ed t4o dryness The crude product was purified
by col umm chr%matmgraphy to give corrpound 5. [0425]

iR | dixperineatal B iaisy TessabgGRGE SPROUNT S 026 Sedf iR 10 L
of d10)8a%J %9 gee@ta& &/?thrhnl?i oF 1N 801, 4 tﬁ%fﬂrxtﬁf e WhCIHQIABHRARS 2 .

rrre over ni ght . preciplitates were
Aftembhﬁag: tiROpIaRehs WaRked ey addicbh of DiaBIdGan &hednixede waslextracted
vacuumto give the desired con%ound EXAMPLE g
with p@hmqmmhalﬁeaf@shedﬁhcsm@n@ layep a2 Watsln 8P p i AYe2504 and

evapora e%é«aa% ﬁé‘ﬁo%ﬁg o0 Of Coggrgﬁggba};célﬂtép%%o%% %}%\%‘co give

comlg(ﬁm%lg 0.15 nol) in HZO (10 mL) at 0 C over a period
of 30 mn. After stirring for 60 mn, the reactlon
0425 ur 5. Remctdw 8chee:a  sol ution of CuBr (14 g, -
mol ) in aqueous HBr (16 nml) at 80 .C. _Aft'er /ety Iete
addi ti on, :_;99 WO, 2007/9@ 2¥8 PCT/ USZO% 453

reacti gm, Y&, was S BifTEd at the &Sdpe t enpet, e
for 2 _h .,,; ] coot i to room (& ature, thely_
reacti on mxture W&S{g eXtracted with EA (100 ni x

The conbimed organic lsayer were washed with brin '%Fnd
dried over Na2SO4., After filtrating off S
{426% i | Expgrimepial P&F?dlénﬂa%{n&}u&eé’f&gweggh%% ?bq‘?% and

Lomvﬁfqéég {:]{9]‘1{1 g,dlS@ ﬁ%) 1?1I otfgfcglg)\éﬁm%tlﬂgne Wﬁé’gﬁgd At [d%ﬁl%lht The

~ 8ca~~1 ~r,
precilpitatés Fere collected and washed with dichloromethane, dried under vacuum to give the

desired compound.

EXAMPLE 25.

[0427] 1. Reaction Scheme:
NHE T
: e 1 ' ;5
4 2z
[0428] 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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[0430] Experinmental Details: To a stirred and degassed

m xture of conpound 2 (4.11 g, 0.02 npt) and conpound
w@2q04/02213), 0.02 nol ), and KOH (5.28 g, 0.1 noPQT/a81906/045394

TBBA (6.44 g, 0.02 nol) in anhydrous THE (100 nL) was

added Pd (PPh3)4 (2.31 g, 2 nm)l% Pngt%reA - at gosghere
the rezgiigngpixirewaysesd 4t g spnertemparature oA A1 P EPS Hyf oo™
ff t i : ' -
i B8 STk, L LR B ERIRERL bRk onbincd

organid18ydvagsGhsied WildBide ahd died ol ei0Na;SOhe rter Altratin@Dff the N2,SOq,
[ 0432] Experinental Details: A solutign

_ f 4 (149g,.3
the filfnatsl yasi aencinttated to dsmigssm dhe 1@pidugivyaspyglied B el P igivphe
‘(Fl m.) and then stirred for 6 h at room tenperature.

produgds 5ol vent was renoved under reduced pressure to
(4245t RERRAGHM S ciremith| Ch 1S done next step wi t hout
purification. [0433] 4. Reacki#on Schene: Eli a REF=, T
[0434] Experinental Details; é:gg a stirred and degassed
m xture of comgpound 5,.(6 _ ng, 2.4 mol )Tafd conpound
6 (520 ny, 2 4.mwl), abd fBJONa (460 ¥
and BINAP (5 ng, 6.9 nol) 1n &t (68 nm) was
added Pd2(dba)3 (221 mgy, 0.024 ol ) upder N2
at nosphere and stirred at 80 C for 48 h., After
[043Q]r atBxpgriadentalddetaids:iTp a stiveedsan degasged gggdure of compound 2
concentrated to dr . The res{du i f

(411 GoD A aibanstsoureed BB e 032 "50b A0 £ 0 g S dtfand TEBA

44BCH ) wiaagdddord 30% NAmol) under

T K s S Ve e L S e i

N, atmobplicicomdafirred npdarmeflik {0898 hngfte filtraims|off the solid, the filtrate was
di chl or onet hane

10 nlL) was. t ith .BB,3 (146 ,

concqpiigtedrip yynges- -Tf@%e%@%%{%ﬁr@%&ﬁ%g@\é‘mh (8 i

@%grg%_g{eag@mgﬁmr ature for 4 h. The reaction was
oured un

0 ice- wat e’[h* and then was brought by adding
Na2CCB. The resulting il Xture was exthgtted with
di chl oronet hane (2 |’f’ﬁ_ “3), the conhi-e¢d organic
| ayer was dried™dyer=Na2SOF.~ After A Fil trating of f the
Na2SO4, the filtr8te snas concentrated to give the
crude product 8, which was done next step w thout
[0uB2]f i CBtpevimertoUD&tails: ARelmtivn 0fi4 6t Beimamdl) mplicigojognethane (10

mlL) W}aé] trE:atecll_ with TFA (1 mL) and then stirred for 6 h at room temperature. The solvent

was removed under reduced pressure to give the product 5 which is done next step without

purification.

[0433] 4. Reaction Scheme:

k¢

33

&l
|
s

o Br
= g : . 1
;ﬁ\-é] EiD ; t»fVT’W : (ﬁk ,,?M,,g .\ﬁ\
x]jg‘\#( ' V\rgs'z ‘ L
Had P
3

[0434] 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 tBuONa (460 mg, 4.8 mmal) and
BINAP (599 mg, 6.9 mol) in toluene (60 mL) was added Pdy(dba)s (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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CIN O [0438] Experinmental Details: A solution of

conpound 8 (32.2 ng, 0.1 nmmol) and conpound 9 (21 ng,
w@2m7/0em23 i n anhydrous CH2Cl2 (300 nmL) was stPCT/E82006/045394

under reflux for 6 h. The solvent was renoved under

reduced pressure. The residue was separated by prep-

[%ﬁ]tof'g&?éc?% 8% ed conpound. EXAMPLE 26. N ti

[ 0439] 1 React i on Scherre Fool fa s3Fiba'r G ron

a Trr 1[#0’" xpgri ment al arT¥ A sol ution
of 5- fluoroE 2, 4-di gne (113* 0.5 nol)
in N, N-dineth tanllln nm.) was treat vviQh POC13

(500 L), then was 201 WO 2007/ 062213 s .ﬁ{;e‘(
PCT/ U82006/ 045394 reflux for 2 h. After c ing to

[bg%ﬁ‘ m%%ﬁ"ﬁ% t DEJAﬁf& §8ﬁlj[i 89&8% u%d‘)‘(ﬁ? fhgr 8d rﬁ’lﬁbg in

resultinng mx
dlchl&*oméltha@@ e1Gin®.) (vhoQeied witB)B BT Bi6aaghl.6 etnolpatgadi m under N

| ayers were washed with saturated aqueous of NaHCC3
atmotfhere, Brenrveas stitred gblogmriempergture &fdvlegﬂam@é@thnmd@&md unto ice-

waterge(p?}é s v%eﬁt)bro glﬁ y 41%8‘515%? E@ﬁ e &l‘% eﬁ‘l;gzngbrg]?@u%% {N%] ffxtracted with

Dyt agahidd dver Nl OAft
dmhl?'%%g& i (%?igggg%oﬁ&h%% %ég?l%l %6, 0.25 mol ) Edﬁf;%n N

filtratih s eff ahle N4/3QG, the diltrate pes codentodted B give theTimids pypskudy Bewhlch was

was stirred at roomtenperature for 0.5 h, heated then
donepgxisencvitBeut PSRN Af ter cooling to room tenperature

il gt .r, solid was precipitated. The
@Q?ﬂg mg§%g Wég {l l,4:y ate and washed wi th water
to give conmpound 3. Ffﬁ%ﬂ'h 3. Reactigon Scheme: C a;
oo h4s10444] Expe htal Det af—lé YAsol ution of 3
(4.6 g, (7™ ol ) n hydr azi ne ” 752y 87,5 mol )
in ethanol {49 rrL)__\Eas—h-ea-t-e-d r fI ux 6 hoy
After coolifith apd precipitating, the pré\c Jf'a}
col | ect ed® by-y |“§.trate and washed wi th ethanol'=t pfwe
compound 4. [©#445] 4. Reacti on Scheme: Er FEr ‘

[0438] 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 26.

W,f“kf& M}?«*’x}

[0439] 1. Reaction Scheme:

=

mﬁa)" FOTE {;— )
_ - Py o

ir”?fﬁ M*X-ﬁ:r—th;&znme - #H

1 2
[0440] 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 POCI3 (500 mL), then was
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Il _$ f ice"rar~xc z r $ 6 [0446] Experinental
Details: A solution of conmpound 5 (14 g, 50 mmol) in
wapwydenus THE (100 nL) was treated with BuMyQI¢BUSH06/045394
m., 60 nmol) at - 15 C under N2 atnosphere. After
conpl ete addition, this mxture was stirred at this .
reflux ferdbr Afigr eoqle ta repm teagnRAtIGy Do pRAstipD MEAIUEE WasPq} gnto 1ce-
added to the r [ ] ex i ine
water o e, 3 i Re WbEyy Ak RE kM ReBl By BUPL 37, PRE dRfbined
organi-Eh%/eEWGﬂe'v%hE@l wihtrseruyaed duenchefiNAYCOgdikmigin2. Mheigolvent was
(80 nmL). The result mxture was_extracted wth ethyl
removad @ndgreeiBBd presxurg Yo give 20MPPWE%/ 062213
PCTiUS%\CI)]gw 0453 The conbi ned organic |ayers were
[fled PAGUORRGREMPE o 5ol vent was concentrated to
dryness. The residue vvazéeparat ed ,:{?fyr‘“t‘bol um to give
conpound 6. [0447] R i 0 Scpé@',“ et [ 0448]
Experinmental Detdits? ‘A—&eﬁhuf‘"—i'%on of ..s¢onpound 6 (4.5 g,
22.5 mmol) in tricthyl dFthofor e (15 nL) was
heated in the presence of a tragelofs TSOH over night.
The reaction mxture was diluted with ethyl acetate
(64429 U@xp@ﬂ%éﬁ@ﬁhﬁ&aﬂ!:% A hamueTesnpbuidt (262 EAB194Tinel) in
organi c fayer was separated and dried over Na2SO4. The .
ethanslqBO@ntL) wees addebmntphatinel (Al gy e neddhgwrivisy at -1p §aypr a period
6., Reaction Schene: rizl~r F3 F t I 450} .
of 1 Eipor Firghiine B3t AR 4700 ‘T pBtp B0 el fpoh 19 505C fo
oy dBiluBoAWalh wabd sslanwaLmeciBitated.
15 1o O%%Eg?&kgﬁﬁoq{;%qgﬁ%ﬂ%é%%nmaﬂ(O. 7 9, 7 nmrnol) and P
The sBfid wBslc)1BclcliDy fitphtel and valshmineitli 8@tarty givasompeaer 3.
Pgéédb%)rB (23 ngl) under N2 at nosphere and stirred
[OfdRdr 3 Bepetion d¢heme:n  After filtrating off the
solid, the filtrate jyyas concentrate “%?W**@ryness. The
resi due was purified by colum to gtwe product, 9.
[ 0451] 7. Reactioﬁ%ﬁhen_ewl?ﬂ N, Hf%c-4 ICl' E OEt
[ 0452] Experi nent al Details: As Jtion of conpound 9
(200 ng, 0.58 u ., n dichl o@ym%t hane (10 nlL) was
treated with BBW(MG ng, 0.6 nxnol) at - 30 C under

. qat h ] ti.rrec s
[%%?4]2 :ﬁ?&;gﬁ?@g{:ﬁ?@% gg’lagérg § d3 E%? %Pmtnﬁﬁmgl? él?d g% azine (8.75
g, 875NEROYAS efHaRHIARb nY) vadidicREd NARAER fol 618, eeukdling and

m xture was extract'ed with dichloronethane (25 nL x
preciBifatinizhthe posdipiteeeiwes galleictsd bafidtratnasd srepkad wilepthape fpaive
After
compound 4.

[0445] 4. Reaction Scheme:

s, oBE
oy B0 DHF f /r
/IL x*r T G
T |
5 &

BaMECt

[0446] 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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filtrating off the Na2SOQ4, the filtrate was

concentrated to give the crude product 10. [0453] 8.
wo@eoen2m Schene: 203 WO 2007/ 062213 PCT/ US2008¢ DUSB961045394

It ri ra NH9~ F [0454] Experinmental Details: A

sol ution of. o nd .10, (48

The QBRRIRIZaR¢ ByeRgyetD d@@%ﬁfﬂﬁzﬁ@anﬂ%ﬁﬁ?@t%ﬁﬂﬁ&ﬁ%%ﬁﬁd to
drynggs) Tﬁ@lgesﬁﬁlla Wagg Q@& b%%lluﬂ?ﬁ th %fvefbonﬁmuﬂ_@ﬁ sol vent was

endbved un ressure.” The resi due was

Repar atEd{daytlmiSpheﬂLC to give the desired conpound.

EXAMPLE 27. F o F [r%SES]Il Reacti on Sclheme "a %tar

Y4' T 2 [0456] Expgrifingntal Det®8{ | ™ A sol ution, of 3

(2.4 g, 11 |nunol)§ ind” met hyl hy@r_gc%‘ﬁe (2 g, 45

nmol) in ethanol (40 mL) was heated to reflux for 6 h.

fter c recipifatin the precipbitate was, .

QLo Eipasierinl pISSARohEoh BfeampiinBi i e 2o miD in

tri H overlhight. Tt
N

reactit@lrl’ﬁﬁuﬁéi Was Gﬂﬁte&gmt}ﬂetﬂ.ylrmﬁht)e (A0MImLY engwasicbd3wiflBan aqueous of 5%
.1 mmol) in anhydrous CH2Cl2 ,%éoo :&2@ &as tirred

Naz%&hepégqm& apgirves separatrH@nd drig AYer S PendetP Tias

rEs; he resi due was separated by prep-
°°n°ﬁ8¥?detggg1@ve° JO%Be; red conpound. 204 WD 2007/ 062213
E}ZJ{Q}JSZ@Q&&%&@%HE&ANPLE 28. Y:114 N=1r [0459] 1.

action Schene: [046Q] Experinental Detail,

solution of 1 (2 g, 0. Tf f) in aph L@ufrro HE (100
nm.) was treat ?___ ’ 5 ., L0 0 at -20
C and stirredss : fper at ur e. ThIS
reacti on m xturemwas quenched by addi ng*the sat ur at ed
agueous of NHAC The resul.ti Xt ur ract ed
AT ot Byperimental Defatbo e e Shdgatisfhatabus o fifeghe 7 (13
o 5 LAY t I i ,
g, 5 e ‘%gﬁgegﬁéb ?g@' g*@"lgeé‘ Pgﬁdgl}l\%gd ?ﬁ&qﬁ% Y, 7o AR PRCEu); (15
mg) in toluene (60 mL) was added Pd2(dba); (23 mgl) under N2 atmosphere and stirred under

reflux for 12 h. After filtrating off the solid, the filtrate was concenirated to dryness. The
residue was purified by column to give product 9.

- [0451] 7. Reaction Scheme:

sael

2

[0452] Experimental Details: A solution of compound 9 (200 mg, 0.58 mmol) in
dichloromethane (10 mL) was treated with BBr3; (146 mg, 0.6 minol) 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,COs. The resulting mixture was extracted with
dichloromethane (25 mL x 3), the combined organic layer was dried over Na;SOs. After
filtrating off the Na,SQy, the filtrate was concentrated to give the crude product 10.

[0453] 8. Reaction Scheme:
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compound 2. [0461] 2. Reaction Schenme: 2 [0462]

Experinental Details: A solution of conmpound 2 (2 g,
wO2@106m2t3 and ethylene glycol (3 g, 0.048 noPQT/U82006/045394

anline (100 nmL.) was heated in the presence of a trace

of TsOH for 3 h. The reatition mxture was.dil uted

with ethyl acetate (100 () ‘afid washedf mh an

aqueous of 5/6ha2§ggﬁJﬁﬁ% or gani c Iaedgﬂ ar at ed

and dri Egzﬁx Thé sql wé g;y s con;2f§rated

to gPue- [0463] 3. Reattion Schene: Y

[ 0464] Experlnental Details: To a stirred and &% sed

nixture of? conpound 3 (0.4 g, 1.6 mmol) and conpouysd
% 1.9 mmol ), and tBuONa (0.22 g, 2 nmmol) and

P4 Bu) xm(rygelrﬁg) Dretallsomehlélowécmpo 0448 dng, 0.2 mmol) and

comihaEA (P it 2Bpon 3t RSl ol PP D i ol gt for

h. Thd&1{dd Wadt@n iR 1908GRAIdeahRGstR. dhY RRRRe wame% v8%H 84 @rep-
was purified by colum to give product 5. [0465]

TLCRe gokithandSohé penp@68. WO 2007/ 062213 PCT/ US2006/ 045394
[0466] Experinmental Details: A solution of conpound 5

exAMPPFEy. 0.3 mmol ) in dichloroinethane (10 nL) was
treated with BBr3 (146gnq P.6 mol) at - 30 C under
N2 at nosphere, then gérred at roomtenperature
for 4 h. The reaction-Mas poored unto ice- water and
then was brought by @033. The resulting
mxture was extracted with di gpkdnonmet hane (25 i x
3), the conbined organic |ayer mﬁ%ﬂdrled over Na2SM4.
After filtrating off the Na2SO(4, #he filtrate was
concentrated to give the crude product 6. [0467] 5.
Reiast i on Kedeeior Schéded n~ru~y rl ,~ , L [0468]
Experi nment al DetalﬁggﬂA sol ution of,gogpound 6 (64 ny,

r ,

0.2 inmol) and cofipauiid 7—¢45 ngT¢Q“ mol ) in

anhydr ous CH2C12 ('Mgant) was stu@féd under reflux for
6 h. The solvenr & S reaned er . reduced ‘

pressure. The residue was separated by prep- TLC to

gi ve the desired conpound. EXAMPLE 29. rf t a [0469]

& 58T Shkﬁ uﬁg ?rgfet "’fklA?ghgioﬁ of g;%g] %;‘%ﬁ!aﬂgﬂ% glet thydra,zine

(2 2,95 @ﬂol)'ﬂi@ﬂh)mdl@@ﬁﬂ@%@&@te@fo 2 Ik MMBA(P[EEcddlﬂlgaﬁd
toluene (40 nL) was stirred with Pd(PPh3)4 (0.5

precipitaBngyiths] nreeipidaie wes Follsetavit filiptprand wrshed wigh ﬁh@ﬁol e give
n1x%$%e was extracted wth ethyl acetate (100 nL x
VCOHEBUH e conbi ned organic | ayers were washed with

bodste.  3PReaction Scheme:

r é
"iwﬁ% %wiijﬁiiﬁ} iﬁgéhﬁwfﬁ

% F

[0458] 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.

204



206 WO 2007/ 062213 PCT/ US2006/ 045394 sol vent was

renoved under reduced pressure to dryness. The residue
woer®7pex2id i ed by colum to give 3. [0471] 2. REHUSZOOCX045394

Schene: ,,r~rar A-BULI ~~ ~ kt.saprc~yaa~rat- - "~
EXAMVIPOA728. Experinmental Details: A solution of compound

3 (0.78 g, 3.3 nmmol) ang tHrllsopropyI borate (1 nm., 4

nmol ) in anhydrous to =50 m) was treated with
n-BuLi 1.5 nm., 3.75 I) atm60 C under N2

at nosphere. After co ete a , theis mxture
was stirred at -10 C for f . reaction mxture was

guenched by addi ng aqueous of 2 \Jj(;I, and washed

wi th toluene. The aqueous | ayer was For ought pH = 8 by
bing tedthen with ethyl acetate (50

W 3) Wgﬁmn organi c layers were washed wth

brine. The sol vent vva gt@:m)ved under,_ fleduced pressure

to dryness. The resi, tervvas——s-e'par t d by colum to

give 4. [0473] 3. Reaction Schem& 411 4 [0474]

Experinental Details: To a stirred and degassed
ta460Ur e Espeximeptal Metails¢ 2. ®lutipn of 4 (@ree 001 amblciompbydraus THE

(1003 Feibr i o PBs ATS IR Psaollt 2260 s 3jalgr a0 ot this

temp@rat@heO TR dti MR Fur fhs Hﬁfen@ﬁ&f b‘iﬁ h@ihe thyiﬁtureft&?&fu'e&ﬁb of NH,CL
m xture was extracted wth ethyl” acetate (100 nL 3).

The Hiselting mbktvecwas gerrictedivatesthy] avetate (A8 hdd> B).t Tihebwomlaned organic
The sol vent re ved_ under reducg gres ure to .
layergysie s@shephlt SRASISEPRIHWEC B SR Pyl sive
com}%(n[d 0A75] 4. Reactlon Scheme: IDx : N rH [ 0476]
erimental Details: A solution of 6 (0.53 g, 1.9
tlmzill] apodRbydioaScheme). 52 g, 8.8 mmol) in ethanol (50
m.) was stirred under reI,qu for 6 h— After cooling

and precipitating, the.preci p| tatg wis coll ected by
filtrate and washed JLL et hanol (;Egl ve conpound 7.

[0477] 5. Reaction Schene: 207 D 2607/ 062213
PCT/ US2006/ 045394 -N N112 44, ti

-[0462]  Experimental Details: A solution of compgund 2 (2 g,0.01 mol) and -
sthylene glycol (3 g, 0.048 mol) in anline (100 mL) was heated in the presence of a trace of
TsOH for 3 h. The reaction mixture was diluted with ethyl acetate (100 mL) and washed
with an aqueous of 5% Na,CO;. The organic layer was separated and dried over Na;SOs.

he solvent was concentrated to give compound 3.

[0463] 3. Reaction Scheme:
Hiblo, e, F3

£ ’
& AL
- T .
P! e ¢ “‘;—";
5 Ll LS iy iy \k KW
3 5

[0464] 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 : BuONa (0.22 g, 2 mmol) and P(t-Bu);
(59 mg) in toluene (30 mL) was added Pd,(dba)s; (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.

[0465] 4. Reaction Scheme:

205



[0478] Experinmental Details: A solution of conpound 7
(53 ng, 0.13 mmol ) and conpound 8 (79 ng, 0.13 mmol)

WO pooabpeay ous CH2C12 (300 nmlL) was stirred undePCT/E81006(045394
for 6 h. The solvent was renoved under reduced

pressure. reswdgg was purlfled by prep- TLC to
gi ve the de&@ und Tf dgF  1F [0479]
1. Reaction Schene: ] Exper rrent Details:. A

m xture of 1 (3.1 g5 13 mmol) and 2 (|1 g, 12 mnpl)

4)41&63 wig‘%ggﬁqngﬁ ot AR 3t Ceop e s\ 58 4 o in

i | e der N
P T R o AT e

atmos@ﬁeﬂa; thedl was gamedatl ramartsmpmatara/\ﬂm Hed 'Dhetrhadmlonrvea.s pPheed unto ice-
sol vent was renoved ~under reduced pressure to dgﬁnes

waterpng theasvashrovell byagdingNeeCly £BY IRlting H@}Wée was e @&@%]W“h

o G SHRRS LA EoL S e MG BB AR PR e

filtrathd; gi dfs %Q%Sb‘;,hﬁé atteatd wds cﬂ‘jncelﬁfhtm givé theanldegiadist 6.
uene (50 nL) was treated with n-BuLi ( 12 inL, 30

[ﬁmﬂ]) & Regotiqd Hehpame:N2 at nosphere. After conplete
addition, this mxture was stirredsat ,-10 C for 1 h.
The reacti on m xture wag“guenched gl g an agueous
of 2 m HCA, r;;and was peg ™y nhinIL@K Fagueous

| ayer was«r P=' 8 by addin 2 -/ extracted

then wi t- @thy cetate(SOmfx 3). The col L?_d

organi ¢ Payerg were washed 208 WO 2007/ 062213
PCT/ US2006/ 045394 with brine. The sol vent was F*’em)ved

@é%@r at]g}gueggggﬁpﬁﬁ,ﬁ lg %sol 1§rr11 Sf g%g%c}ﬁ%gr@%gﬁloﬁﬁmol) and
comp%ﬁﬂ@ %45 1%1 TO R mdk EM?O ARdlls CHHC1, @00 QI 'wdsGAd4d under reflux for 6

Exper i rren Det ai I s a stirred and degassed
h. Thd sotwenewos remxmvpd underdequ@ed progsure Fheresidaadvas sersoaiedby Prep-

[ n aqueous of 2 M Na2CO3 (3.5 nlL)

TLC%%FV@%&%@%?%&IBP% “was stirred with Pd(PPh3)4 (94
g, 0.003 mmol ) under ‘reflux over night. The reaction
m xture was extracted with ethyl acetate (100 nL x 3).

EXAMEBLE®SbI ned organic |ayers were washed with brine.
The sol vent was renoved_ J,a'ﬁije reduced pressure to
dryness. The residue wa @u fi ed by colum to give
6. [0485] 4. React,xrqn eme: EFtyrs P~r~ri~ ~~-f hl
Sr 1r~w atv? R W w” p—

H

[0469] 1 Reaction Scheme:

O
Bf—{ﬁﬂm\%} *a,\»)\
N KOO PIEPA @/

T 2

[0470] 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,COs (25 mL) and toluene (40 mL) was stirred with
Pd(PPh3)4 (0.57 g, 0.05 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
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[0486] Experinmental Details: A solution of 6 (0.24 g,

1 mol) and hydrazine (0.3g, 4.7 mmol) in ethanol (50
wonrego7me1st i rred under.j eflux for 6 h. After PODUB20g6/045394

and precipitating, the precipitate was coll ected by

sotvets i hrBo VRl A el a8 RIeh i SOMRENAMA by column

to giF¥Beri ment al Details: A solution of conmpound 7 (70 nyg,

0.29 mmol) and conpound 8 (83 ng, 0.3 mMml) in

&t lir oRsREGHRICE Bch8®@: nl) was stirred under reflux for

6 h. The sol vent S renoved under rgduced pressure.

The residue was puffi f]i ed bymprep TLCi fjo gi ve the

desi red conpoumif B [R5 2 CrUS2006/ 045394

EXAVPLE 31. N ri&~f [0489] 1. Re ign Bchene: $411,
F-ad 201 ~* c7 [ 0490] Experinental Details: To a
$@347|2ﬂ i olixpérimenpd Mredails: (0scdBiag, ofSompoind 3 (0.7@ghhBoimol) and

et e T TN
1.5 HRS3 65 L aﬂatv"%b l \Q@HQJ N2 S st e}f ( ?'é'”Afté}g:omp?fétH L&INBR, theis mixture

exiracte acet at 50 nL x The conbi ned
was etigedatc 10 &Y éorst hve’ifhe chattdgh mm&urel\iaaziﬁ@énchféﬁ by sdiineatussas of 2 M

concentrated to give conpound 3. 491 Reac
HClgaretsheq vigh s9luensy ebherfdreetts losr diap fo%h%slbﬁlmﬁbiﬁ éfm%NazCOs»

extr%ﬁ&?ﬁrgWHg atﬂé@ 8%%&11&?2% 1{;}%@{ %Z ’121% c%ﬁ‘&?‘%ed dr anff glglgi(]%é' Qrashed

withrgel ht sdlved wdsiemopéde@idet tedh€cdy@sssand ‘rbelﬁijzr&@ .byhe residue was
filtrate and washed with ethanol to give conpound 4.

1™

sepafaiebly] cdumpéaetvedn Scheme: fi3sl F-' *; i [0494]
= [ al Det ls: A solution of conmpound 4 (48.7
E@‘%i mf“éii’&‘ @Msbund 5 (63 ny, 0.2 nTmI) in
anhydrous CH2C12 (300 ni wg 3s-cstirred. u v eef | ux for

6 h. The solven? Vas renpv@d ander reduc pressure.
The residue ; U ﬁ”xldc§ ive the
desired compeshd. 280 W5 3007 30622i‘3="PC*ffiu32006/ 045394

[0474] Experimental Details: To a stirred and degassed mixture of compound 4 (2.8
g, 14 mmol) and compound 5 (7 g, 42 mmol) in an aqueous of 2 M Na,CO; (250 mL) and
toluene (40 mL) was stirred with PA(PPh3)4 (0.57 g, 0.05 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 6.

[0475] 4. Reaction Scheme:

HHx
?"“x{ At rw*‘ 1"**‘4’-5
-y NHgiy

m«\{

[0476] Experimental Details: A solution of 6 (0.53 g, 1.9 mmol) and hydrazine (0.52
g, 8.8 mmo]l) in ethanol (50 mL) was stirred under reflux for 6 h. After cooling and
precipitating, the precipitate was collected by filtrate and washed with ethanol to give
compound 7.

[0477] 5. Reaction Scheme:
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EXAMPLE 32. F . aura ,, [0495] 1. Reaction Schene: Fa
HpC~~" [0496] Experinmental Details: To a solution of
weeopoe2ds 2 (0.83 g, 5 mmol) in ethanol (100 Pdl/USHNS6/045394
added conpound 2 (0.35 g, 5 mml) dropwi se. After
stirring for 2 h, the reaction m xturexwas dil uted
with water. T\'{E}e resultkn lext ur e wekt
et hyl *(50 The j
| ayers 3:§Z?grled % QSEM
congen aped to give conpound 3.
Schene: 498] Experinental Details:
(1.0 g, 5 mol) and hydrazine (5 nL) in ethanol (4
heated to reflux for. 6 /vter Lin
Gt e e bé s Rliat ol porb b 73R abé %”% Himol) and
ngl 1 ¥ashey ﬁ'\?]ﬁlﬁz @i v%@ﬁﬁls!dﬂdmfar reflux for
comr{ogl&gg]zﬁ%ﬁr:{géc“ on’ Sc erreﬁ;ugmlclzt(go ?—' 00]
6 h. Eh@ ecﬂw‘m taa kerbetedivnger radsadytréssureofThe msphwndasépU(rﬁ@d by prep-
mml) and conpound 5 (60 ng, 0.2 mMml) in
TLLé%EV@ﬂ%U&”@P@@%&P%%@O m.) was stirred under reflux for
6 h. The solvent was renoved under reduced pressure.
EXAMPBLEe®. due was separated by prep- TLC to give the
’ desi red conpound. [050;} Al references to any
publication, patent, Oﬁwﬁ—%« citation are hereby
i ncor por ated by refey ce. 2LiyWD 2007/062213
PCT/ US2006/ 045394  REFERENCES=4Adcg .M, Lane, S.J.

A sol ution 0

Mechani sms of Steroid i on and i stance in
I nfl ammati on. Journal ©f Endocring pgy, Volune 178
(Sept enber 2003) Pages 347-355 All én, , W edemann,

ummb]Anlqggkﬁaﬁsmgﬂwatatlon in the ATP Blndlng Site of

the ABL Ki nase Domai n. The J rn of Bi ol ogi cal

Chem stry, Volunme 271 (Augix Pages

19585- 19591 Barthemmgri % , Melo, J.V.,

Reiffers, J., Mahon, X “ﬁbﬁf@wof K}lnlca

Resi stance to STlI- 571 Cancer Theragy Sci ence, Vblune

293 (Sept enber 21, 2061) Page 2163a Branford,

Rmaﬁ]« EZpenmshDe&u,s Srmiggyre Af 1 (Al ghild mn@1) amtbxf(log, 12 mmpl)
Fbrnan

in aneicbeierty NPRDAC N hernbicee (APBES ori e Bl 2P 04
0ceFRGH 5 BROSALR ELAGOR e PTG Ly
(100A6UKE3) L Thp b@bbﬁwﬁ bgaheUk et evekdhwadDed B/hthﬂ)rﬂnnaﬂ'lhn lsdvent was

(ST1571) Resistance. Bl ood, Vol upe 99 Nhg & ]R
remqgg agdg 4gducgd pressure to dryness. The residue was separated by uolu n to give 3.

{0481] 2. Reaction Scheme:

Y wEgY

H% -
i ) TR
Lo Hisopsopy borste "(‘

g PP SR Ha’s '-——é:)

] &

[0482] 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
HCI, 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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What is claimed is:

1. A method of identifying a compound having improved cellular specificity as
compared to a first compound that is an inhibitor of a protein and modulates a corresponding
phenoresponse comprising:
a) measuring the modulation of the phenoresponse of a test cell treated with the
first compound;
b) measuring the modulation of the phenoresponse of a control cell treated with
the first compound;
c) measuring the modulation of the phenoresponse of the test cell treated with a
test compound;
d) measuring the modulation of the phenoresponse of the control cell treated with
the test compound;
e) determining the cellular specificity gap of the first compound and the cellular
specificity gap of the test compound; and .
H)) identifying the test compound &3 having improved ceilular specificity if the
cellular specificity gap of the test L‘fomﬁoqﬁd is greater than the cellular specificity gap

of the first compound.

2. The method of Claim 1, wherein the cellular specificity gap is determined by dividing
the ICs of the control cell by the ICsq of the test cell.

3. A method of identifying a compound having improved cellular specificity as
compared to a first compound that is an activator of a protein and modulates a corresponding
phenoresponse comprising:
a) measuring the modulation of the phenoresponse of a test cell treated with the
first compound;
b) measuring the modulation of the phenoresponse of a control cell treated with
the first compound;
c) measuring the modulation of the phenoresponse of the test cell treated with a
test compound;
d) measuring the modulation of the phenoresponse of the control cell treated with

the test compound;
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e) determining the cellular specificity gap of the first compound and the cellular
specificity gap of the test compound; and

f) identifying the test compound as having improved cellular specificity if the
cellular specificity gap of the test compound is greater than the cellular specificity gap

of the first compound.

4. The method of Claim 3, wherein the cellular specificity gap is determined by dividing
the ICsp of the test cell by the ICsq of the control cell.

5. A method of improving the optimization of a first compound that is an inhibitor of a

protein and modulates a corresponding phenoresponse, which comprises:

a) measuring the ICsq of the first compound on the phenoresponse of a test cell;
b) measuring the ICsq of the first compound on the phenoresponse of a control
cell;

c) measuring the ICsq of a test compound which shares the same scaffold as the

first compound on the phenoresponse of the test cell;

d) measuring the ICsq of the test cotnpound =n the phenoresponse of the conirol
cell; and
) identifying the test compound as an improvement of the first compound if the

cellular specificity gap of the test compound is greater than the cellular specificity gap

of the first compound.

6. The method of claim 5, wherein the protein is P210B**T 1T or 5190PA% that
contains the corresponding threonine to isoleucine mutation at the corresponding amino acid

position.

7. A method of improving the optimization of a first compound that is an activator of a

protein and modulates a corresponding phenoresponse, which comprises:

a) measuring the ICso of the first compound on the phenoresponse of a test cell;
b) measuring the ICsq of the first compound on the phenoresponse of a control
cell;

c) measuring the ICsg of a test compound which shares the same scaffold as the

first compound on the phenoresponse of the test cell;
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d) measuring the ICsq of the test compound on the phenoresponse of the control
cell; and
e) 1dentifying the test compound as an improvement of the first compound if the

cellular specificity gap of the test compound is greater than the cellular specificity gap

of the first compound.

8. The method of any one of claims 5 to 7, which comprises selecting the optimized

compound of step (e) and repeating steps (a)-(d).
9. The method of any one of claims 5 to 7, wherein the protein is a theramutein.

10.  The method of any one of claims 5 to 7, wherein the test compound has a higher ICsg

than the first compound.

11. The method of any one of claims 5 to 7, wherein the test compound has a lower ICsg

than the first compound.

12. A method for determining whether a substance is a ‘speciﬁ'ca inhibitor of a protein that
1s capable of eliciting a detectable phenoresponse, which compriseé:
a)  incubating a test cell which expresses the protein and is capable of eliciting a
phenorésponse linked to the presence and functional activity of the protein in the cell
With the substance; 7
b) incubating a control cell which expresses the protein at a lower level or does
not express the protein and is capable of eliciting a detectable phenorespounse linked to
the presence and functional activity of the protein in the cell to a lesser extent or not at
all;
c) comparing the phenoresponse of the test cell treated with the substance to the
phenoresponse of the control cell treated with the substance; and
d) determining that the substance is a specific inhibitor of the protein if the
substance is capable of modulating the phenoresponse of the test cell to a greater

extent than the control cell.

13. A method for determining whether a substance is a specific activator of a protein that

is capable of eliciting a detectable phenoresponse, which comprises:
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a) incubating a test cell which expresses the protein and is capable of eliciting a
phenoresponse linked to the presence and functional activity of the protein in the cell
with the substance;

b) incubating a control cell which expresses the protein at a lower level or does
not express the protein and is capable of eliciting a detectable phenoresponse linked to
the presence and functional activity of the protein in the cell to a lesser extent or not at
all;

c) comparing the phenoresponse of the test cell treated with the substance to the
phenoresponse of the control cell treated with the substance; and

d) determining that the substance is a specific activator of the protein if the
substance is capable of modulating the phenoresponse of the test cell to a greater

extent than the control cell.
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