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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.

20



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.

22



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,
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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.

39



F ~J.. N FNom HF N N\ F NNH NrNHOOQ I

/| FI1 OF NHFOQ | F~~INNN NNNNHN N
W@R)078662213 J 3 44 V‘D 2007/ 062213 PCT/ USZOOG/ 04 5BGHUSI0N6/845394
ONH F I NJ FNNN- NI N N N

%0088![ H @En{alaq?/ cozgpﬁ\)_‘lq(&l_%j the fprmyg % I}ﬁmw'fﬂ/,ﬁ?qnﬁg T\H;:m,qludes the
folleezvdlrzlglffﬁklbt\hh/‘esﬂnhv FNF N-NNF N1FO0) FFCFF
Br

Foxy Fe _ FFN &

T L LY rarbdhyens s

N N/ N,N\ ’/\N N/ N,N\ \N (\J\l N ” N
o : OH o/ H °

Br

Br F
By e LA
AN N
NN H’N\ c N N/)\N’N\ @\J A ¢
O\) H OH OH

0\) OH

Br Br

Feo -
SEvY )
Y |
(\N N H A Cl (\N N//]\N/N\ ci
o/ H

OH

N7 N7 ONTTIRN N NTONT N
H H B H

" Br

N
H OH OH
Br
Br\(\}N /\I Br l N Br | N y |
| -
/\”,N\ N Cl N/kH/N\ N/ N,N\ N
OH OH
Br OH OH
% L L L
\H,N\ al N\N/ {}ll,N\ N\N/ H/N\ \N
OH OH

40



r NN FN NNNNNj OHOH/ \ / A\ \ NO- - N~ C
\ FFF\-\ //-NHNH F -NF\~N PJ\N NN --i
wOl007M62213 ON O - NFFF NF}-NNH NN FPCHUS2008045394
NNN QO OH/ N\ VO G N C NVVMN NHNH
F\-NF N NNN wJ N / N OHFFF
007

- N\ OH ( Cl
OH E_F WQ 2007/ 06221 PﬁI/ US2006/ 045394/ ~~N
F- -NN\NNH~>H-rN\ JINOH O\lKQ12 )\(ZIWCI

of :

o T Q
OI“\/)\Q/NV@Q Q F CHy

LD, o e

N
(N N N N CH, 0 H
o
0. oL 0
N N/ N/N\ x - /\N N/ N,N\ X
o() § or\) A OH
F N _ o N = |
I " I /E /)\ Ny \j\h
(\N N* /Nv X A/\J\l M N - uHa
o\) H ~

o fx DO
OO r NH N cQ N \T/U\O

41



JNH F_\-t4 F\/-NN NNNN~- NF FF NOHHof cl J
NN OH-N F-('" )--N /-NN iVNF/ I JN~ NJN
woO MNR62213 C OHJIN\ Q3 HOH -N N F N N NCHE/NSI06435394
- JNN N cod OOHH(~ ~N F~\ G FN FNNNMN
F} NJ\ NNIJOHHC- HN Cd FFJJJJ N HNH o
N N NNN—_I\V-_H~C]—|YNN~/-C’HO-NFFF‘CIO=N+ cl
Ck F\\}--NN E
(\IiN OH f\/’\t oH Fm
N” N7 NH 7 =
\ N" >N NH O NN NH 0
O\) N\/C[O/\ Oi\) N \\ : O\G N \\
/N .lf:lj F
/ SNE 0 SN
FTNAN / F f)\
7 rN NN N’N\
(N o [N IN//kﬁ/N\ oJ OC\) ) OH
o~ HO OJ OH o

[\) H CH \l

42



(1) F/ N -NONHC N - NHNOAN JNC F OHF

46 WD 2007/ 062213 PCT/ US2006/ 045394 N F / \N F_-
wO)omAﬁlszziaN N N- NN HOHH -/ N Cd C OHFFURM5394

NF\>-N-NNFII NF C) N~NNI HFF N/ HNN
NN~CIN(}IBQ-|0/5;NNF\H\ FRN/\ NN NAN N
N QLN g\;{*\ )
O\lr\' N PJIN TN’H\ N N

Nel N ~ [ HO9 j%>
0\) OH cl Br

=N Ne= o M= | P
Sy, nis %} SRE
"o - (_ __} o N
O WE Y T
CHS . cH o

43



NNANN\V I C FF .N-
i NF\ NCHF ~NH N HO
wo 2007062213N H F-~~ H F \ >-
~~ N/\HOHHN- NH N

- 2001 0 3 PCT/ US2006/
\ NHN \>-N
HN_E/F F \
» N N N
(@]

44



OHNONC HH~\ d\ N -NHF\NH F\> \ \N
\NN NN N \ ON-\ OHNNHHI V' \' N ~N

wO 200786k hI F-- |- NH N_, 1)--N NN H/ \pCT/UB52006/045394
N~ H-\'\ /N FFFCO N/ \H O NNNFNF) N N
NN NV N N /NO QA A HGrTh N J NNH F
\~=NH F \>--N \N\CK N NN O0-/ O0-/\ NHOQ \

Ha 48 N -
R \N 7 cl
i~ Na NS = /N\ X N
N™ °"N” °N N N N N N

o

E F N GH,
(\Nj\/N\/)\H’N\/\”/n@/kﬁz ‘/J\er//kH/NV\”/N\Q
© © O ¢

O\

—N N —N N=
sl Ye
—N
ol

{‘N} :FF ° FE (:} - ]

o o N—> o] — . \N_\
cl N
) ke
N H
9 0
=N N= y N
5 e SIS
N— '—>\ /_/N —
OoH ? FrF OH F g F

45



WD 2007/ 062213 PCT/ US2006/ 045394 F N -NH HN N F~
>-N GN/ / N ON_/ \ HN OH- N\ OH Cd H
wo 2009/062213NH N NN H ONN \ OF \N\N 0 - OH RcNuUsboobio45394
I\ N O_ FN\OH FFH F' ~N H ~}- -NNN
HONF--- rt>|_>1:f|\|\ ONN / NNN HQWN 4ILOHO H F
FFOH fiyog _/ \. NH N \ N Sl—(EQlFN H O
coJ - ?:lN N---~ \OH H N‘N =
N_) o )~ ) {N__) D
Cl Cl
S OI/—I_/ cl
F{%—Nﬁ
=N \N_
N
(0 OO,
& o Q
\
g
L T T
. ~ N

46



FNH \~NNHNN FC=N\N /\ ~-NN \ ON 0j gR\
OHNHNH HN, ) FF~/ / N~> NN N-N~N ON
WwOI20/062243>-- N NNNHCN \ NNH) NHN' HRITAS2008/045394
V\D2007/062213 PCT/ US2006/ 045394 N HHF NN N\ N

N ~ N N N NHNHN)N/ N ,\FH\>-N\_
R\ S 'NN-NNNN~12

Q b@ Q %}@

0 H

pa S
By b %3 Wnﬂ e

O

e o o (Y
’ \

bg ﬁ f 1. Jf T@g

F F
N 7—N H
— 2:?— N:l B F‘<:$>—'N\ 3
N N
D SRS
== O — HN
O 00
H &—h}* i NH
F g F F FF

47



~ ON HNH FFFN
CNN O t/~ N1 ~ ~/)
-N\ N-- N N N PCEUS200BI045394
FFNH HN F ~-N
/ N C 50 WO

-2
zZ

F
W6|2M7N6ﬂ13 N H
N NNH

CN
%%"A\%% EVCT/ ! _@ %
> b TR

ENp
l

X

| >

l
Iz

z.
T
9
J

"’
" H—n
— \ ___ ,(,_'P\I H
M N= - AR
N\ i-——i\f >—N
J—N =
o’/ NN N NN
= N {5 I\
H N/ Na
N
- . H W
F F cl

H O\ NN ° =
NN
Ci H \
7N F{“\ %
F_%:N>—N\N_ N =
N N J
O N/ \ O—/ N_\
o — N _N\
= N
N\ /
N \ / " g

48



- NN NN~ N \ N\
Cl d ~NF/ NHF >N
woOl2007/06221B H CI N H N
(NN V' N o N\ N / \
N

N
H
FN/HN\>F_NﬁN \O* NNNN N-I/ NNQOFFFHNN HFI1J
NAMEF S N-NH NN N) N O N NE—O NN
N

(O——N> b ? (_J 7\

OH N 0
N 0 = OH
N
H

Cl

= OH

\
° =l Nl o 5 e

o) \— = OH N

49

OH



A N FNHNN F~/ NNHN/~NNN

OH- NN/ \ ~NH cl
wOCH7Ws2006/ 045394
-l N\ H"NHOH F
N N NN IMN 00

W/ ~-(—_®>C| 'NN/\

0

N

NH
HN >

N NH
H N/
N H
F‘</;[:>—N\ B
" 7
w0 |
N NH
H N/

7 N\
0 N__
N ()
N="
F
F F
N H
= // \ N’\
—N =
o
7\
S

F N
H/ \
NHF\N=/NE 1~ NNNN

NG N/ \ \ N

N H 51 WD 2007/062213
iNHF

N-\ N\ NN O NPCRUS20d6/045394
FH F-(i \'/ -NHF/ \_HN
\nl N NNHCl Hecl H NH
N NG L NO N H

SRS

O

/N

.

F /N N'H
NN =
Q \N>“\‘\
o— —
2 W
A a
cl
N H
L
N N
SRS
—N
HQ{N)
F
F F
N H
L
<) (O
N=\
N W

50



NH\> F ~ -N-==N6V NN
Ctd NHHF\> N F\~N I NN OO
wel2p07/o62MB Cl C F--(/~N\~ N H NT N N RCYT/USP06/045394
C N CN O-NHN- NH N C C 52 W 2007/062213
N
H

45394 1rv HN \)-NH \)ys-NU FN NN N
N H QI—KI\ZI NHNH F

N\ OGNNN
N N N N=—
\
IS
/N
N N NH \ H
s H N
N H
N F{ e
@t — N\
N = N

/~—|\\1\ , - OH
F-<:N>—-N\Nj—
/'"‘N \ -</: N H
( [ s —_
\O .__) N/__\ N-— R — N>_ N\N_
F 7\ -
FF H\— N

51



N
N-
H H N N PCTRS2005/045394
FF F_%N>-Nd
NH NN/ NH H

H
0 -
|=/~>F HQ>|&LN\N N\ rN N

N _
et ASat
cl H cl H
7N N H
F‘QN>_N\ = F‘<;N\>— N
(—'N N N
o_) N ( ) V2
_ N o . .
o \_/ N \_/
cl .
_//—\>_ H / N H
F —N F N—n
_l}_*N N ‘§;N>— =
; 7\ :
Oh/ N\: . - (O_—} N/_\
7 N ) Y I\
o= H AN
: cl .
N
F‘{; \>—N\H F{ \>_NH
N N= =N N
{ ; Ba e )
[ y
o-— N —~ o—) N _\
N
ﬁ N:/N H {\;-:/N
cl o
N ~
~{ \>—'N\H F{N\ %
NS O N=
(— 7 N\ ’ 72
5 N N (O—_) N

= N
L W W 0
Cl

52



NF HFF 53 W 2007/062213 PCT/ US2006/ 045394 iJ F
\'H ~-N FH\>-N111----- NNNNNONOHNHHNH
wo@r7/06221H N HNHF--N>-NF/ \=N N N N NOI/N52006/045394
~~HO-~~ N { N/NH Hci H H F\> N\ HF/ \'>NH

N N\IOHNHCN/\HH/N-H'\F NNI HHN NN
PN N~ F ~>--N O~ - NA\L

FNFQ~ HNHFR NF\(-I\NNN-VN‘%-O\INF
- -0

H \>——N
e 5 b
VAR

N="
Ci Cl
N H
5 N
= \ (‘N N
7
S ot
AYAYS NQ— ()
N N H
H \— \ N
N o
N H
7NN
F
4N H '<;N>_N\ —
e N N
N = _) NN
(—N / \ (@] — R
WA ‘ O~
O~ =
F
N N
= N\H F‘</; \>—N\H
N,_N N= N N N=
SENRS SN
H _ENH ” /NH
N N
H H
N H
720 .
vV P{ H F‘QN>_N\N—
" _N>—N\N“' ( "
/—NS OJ NN
< 7\ —
o-— N\__

53



\ON/ ONNHNH/ \ ci NHVN FN F N)-- N~
H NN N-NNO_O H/ H/\ NCG 54 W
wWQe®7heB2213 PCT/ US2006/ 045394 Nh F/ \-NH N \PCT/BSN06/045394
\N N/ \V NN\ NO HH- O ~O4 NHNH\ F
FANFA-NNN NN o P/\_E@NBrIH\\/H/\\
V-NHF- (~ ~N FNNH = NN /-NN CN
N> N -~H Q) OHOH F N ALY M N )- N NN\
By N --OH7 OHH\ \ | u(lilp VAR

FA<; \>-—l\f\

= \=

/N

SERa

0-- _ b

7N
}N N\N““
<) 2

oD
}'}1' ’\{NH
/ . /H Ci H
F~<; \>—N\ ~
N N
{—) N/_\ o
O~
\

54



55



H- H\ H\\ HN F
O-/ H/ NH F/ N
w0 2007052210 N N/ OH
NN N -NNNN-=-1 N
NNHNHFF NN NN
-CH- NH 56 WD 2007/0

LN@--N'HFNNNN\I\I- N
N =
(j} VA { o

N\
0

56

N NN
0

o

J
/

OH




O E \

S ”Q

57



\' -NQONN H\ ON -{
06/045394  ~NI| H/ NH

I i NO-~/ \' N RCHUNONG6/045394
NHF\> N --~ NN NN
0-11) \ NH HO d N H

\

e L
(_—h') ‘N/\ \{\l

N
H

Cl

Cl

I
@]
l
~
S
~=
N\

Ci

/
o-> N '7"‘NH o—/ N\.—_—_(\ 7-—/’ H
ﬁQ’Q B\
Cl . N

Gl Cl

58



-~ NYN==\ NNNj N\N ~~ N \ NNNH Nom H HH\ H
-{ PAHHF\~ - 1J\ F\>-NN /~NN" NN\0O) N-\
wWOR0H6213 N-H \' - H NHdJ d F f N~-NH NeCHUSId0MN45394

N\I\I—-NIN/\ONt/~N-oH NF HF F 58 WO
200 2ﬁ3 PCT/ US2006/ 045394 N NHyF NH F/ \/ \ N
NCO|N0-~Q~N SN,
=N N= —

C’) el Y

59



0 0H FNHF_/N-NHHF-NNNHVNN N / NN
t/~ .~ 01 NH N-( HHF ~N\~--NH'\ NNH NNN
WORMIMSIMN ~ 0J N C- NOH HNI~F O F FCMNUS20DS/#45394
r4 \}--NF -(/ \\ ~NNNN\ -NONN i N ~ N 0

FNNH -N F-f \>-N 0Oi N

N/NC M CHN
f— A 4
-NFN@N ANd H N)/:L,g NNH  FF=K ~On¥N- - N-NON
7\ =

Cl

4 \>_NH J N H
'S A a
((:_) N/__\ — {.) N/-_\ N__
N N

Cl cl

—N ,H
F‘g/:N\>__N\ _ % F‘<;N\>_N':1 B oH

Cl

60



NQ\ ON-NO-H H59 W 2007/062213
PCT/ US2006/ 045394 F NHF / N-\NH NN N N ~N ~-N
wob0oo6213-/ / 0 NHN cl H NHF\}IN F PCIMUS 6645394
-\NNMN OON\VNCIN_\ O H-8 H N
-~NF~bN\NNNN\NNNN—/ MH 0
N\):l_l\,-/ N/4 H cl cl NHHFF{:M N N N

NOQNH cINHN(Jj N W NNNNQ

(NLQN/\ H W, dQ

N-
/
\

N

61



OON N cl ci "-N '\ / NH5I0H NFN-\ F\ \ N

N\ @\ NNN~~N N OON-HN H F/ N-NH off

WO2007/088210H -N N NN= ONt/~ N O- 0 N N PC/BSN0G45394

cl 60 WD 2007/062213 PCT/ US2006/ 045394 N - H F~ ~--

N N\, N_NNQ NNH1NHO M- ~ OHHNH
FN\zle\f-l\l\ FA>—- NNNNNFRGHY A - N H NN

0--Y=i D)6 - NO N R N N
~—N H /i
S O D
N N
: F
FF

Cl

N H
AR F‘QQ}_N\—
miad £ 0
) N N

Cl

: cl
7N
F N NH
_N>— N S F_</:\ N
/‘—N\ =N N= 0O AN
7 N N
<O N L ~ (O—J N/_\ _—
= !

62



N6 H HCO F/ N1I1 NHF/ NNHN NN ~~ NHNNO D
\

N~HNN N/ ON/ O HA A F~N\~--NHNHti- N
WORM7P624N N N I~H HN F-~ F{ N N N HCFUS1006/045394
r\>-NHF ~N~NHNNHN M NHNc > } t/~ O/
O/ N-ddHHO NHF - //\ /=8 Hr N HENNH
NN \FN N H\C 0 N \V\VFB-NNdH N O
61 O%INQ62213 PCTLUS2006/ 04 4 N'H NH F
Y o) _) N
( YaRe o _
0 = N
N H
H
F
Ci F F
H
N H F{\ "
/ N\ ’ =N = \
F‘<;N>—N\N__ ('—N) N/ A \
N \\ 5 . S
{ e '
o) _ S N
N F

{4 e
—N N= . /N N=
) W

l
T
sl
o
=T
o/\l
=
pd
I N
y
=
X
Z 2T

_ N
F~<;N>—N? B F—<: \>———N:l
SN cl N = OH
(O— _) N _\ H‘Q (o— _} N __\ H‘Q
—< /> oH _< />

63



\NN ~NNNN HI/

FF ~ N F\}--

woRo@/obsid13N \ N N

H N\N- F\ NGO

H FHNNNH N\>
/

7FP\H /H F N N H
F‘g;‘_l?—N\N_

Ci

OH
7N H

¢ N

F—( e
=N N=

(_) N/ \ -

H>NJ QO N~\ HHF C

F- \>- NN\ NNNOQN

HF FF NHF_ PeTAISMNOcAUSI
NANS~ NON HN/ C

N - H

OH

N
H
oH
N H
7 N_N
F4<; >—N\
N N=
N J
() Y&
O — [0}
- ch

CH,

64



0-) \ N/ \HCO F~NNHN / \>> NN S F\>-N
NN HNNNO Q N \ \ -0 H 62 WO 2007/062213
weeHi7We2086/ 045394 N HF ~N NH F N\ -() N N POr/ustoemhs3o4

H
N
=
NNON/\ -0QONN NIVH HF O FFFENHF
NIN=N~0|N—SOJN/|_S "{>-_/J*N~~F H- F
=—-\>--N(NH NN SFC—N\ Netl~\ / NNg
>-

N~>N/_>>:§H- N‘H@Ftbé@

<—-N RN \ N N=
e O D mQ
OH

F~</:{ — I\ |

N_N = - F‘QN}—N\Nr
's = -
¢ > ‘e Y { N} '3

/ o— — .
’ OH

F— N\>‘* NH : F"{ZT?_NI:\I

_N =

N —N
{—) ) (OJ N>:\ NN

Cl OH OH

OH OH

65



66



C OH NHNHN FNIN NN~NN \ CNNC NN
-6-- HHOH OH gNHF -N--NH - N\ ~NNeN1-0
WO 207062213 N/ \ -. H- \ NOH H OHcl F N N PCMUSL066/045394
FNN -C NO NNO-C NV N HON,0o N CH
OHH HOHc ~NHHFNNH\ N/ \WN NN N N OO0 N

O \ih-IN\HHNCIC]-Ile NNCH364V‘D

7/ 2\213 PCT/ USZOOG/ 045394 N\~ FANNHF N

OH ' OH

OH Ir
—N  H

F—<;l:>_N\N— rd [\{>—N\H
(N\ N\ §=N —
DA :
° Fasa RN 6

) OH _)'H 7 >

FF " OH OH

67



OH

RN

68

0
a - | N-

ZqZ
o
.z

CH3

N\ "O- N\

~: N\ PCHIUSTO06/045394
Sz N OO JJJ
~MN= N~ o0i N

- - F- N \N

(Yo

6 OHHG
N O
N

iJ

OH

(—i\‘) N/ N OH .



-- QA OHOHNHF/ NNNHF\\ NANNN N ~> N C N

a6 QOH-6- HOHOH ~NHNHNN NN j /-N O

WOR007/0622)13 .) N 65 WD 2007/ 062213 PCT/ US2006PCHBESAM6/045394
F\> \NHN oF~\>-N\ NNNNO ONNH

0.
N H -N N
H N G H NHF NHF/ VAN I\kHNOCI \ON
NN'~HHHHG NH/N FFF_N}u \_L\INN- N/
~ / N

OH

F4<;l\{>——NH
(N N N % \ /-_\ -OH
) 7 Vi

7 N

OH

69



HMNM OHH- F- / NeNH- F/ NNHf-N-N\N-N N O NN
HCA H~J "\/NN " NHNHFF\___~\ -N\ N NN /
wORMN7/08228 N > NN NOJ HHOH F >NHN H NCFU$2004/045394
-NQ tQ\ ONNNOH H- H/ FH FFFNH . FN

N NNNHN\ / \ ~N/NOHO~OI—HOH\H a

66 2007/ 062213 PCT/ US2006/ 04 >‘F NH F/ ~NH N
cﬁ#@{ OHNO NOH/ \ H- NH

ax

Cl
F—g/:%‘“\
—N N
YN
0
N\
cl
| F{‘M
Y—N A\
—N N= T
(O“—’> N/__\ . -
' N
H < i
F

Cl N
H
F

70

=3



F OO FF~-NNHFF\ OHNN\NpO~\ H1/ \ OHO

NFH-FFCQ NF _~)--NENN{ FNN - \-\
waRod/skxizo N -  0-J N/ OHN \ (r)H H - N PCHUSE00K/045394
& FFNFHH ~- NN NN ~~NO HFI/ \/ \ O
Q‘”",:L NH ~N Fi F' - F>-N NN NNN- ci N H
HF \F F - N~>-NHNHNN FN \' N ~NrNN
N >~ N ci H F /N
F N H
» pEal
Q N Q
H o)
F W
F F H
A v
=N \N__ F‘Q>‘—N\
(-N N N N==
J O
FFF F
7—N H N H Fr
¢ NN 7N\
B:N>—\N_ F—Q,\?_N\—
/__N) 7N\ N "
N
ffFF FFF
7N A ‘
F-ﬁ@‘ \>—_N\ . F / '\{>_N’H
NN =N =
\ J \ . N -
o O O
Ho A= H
FE A
—N H
= / \ { N ,H
o G
7N\
) (0
H = H
" A
N /H N H
pa L
(—N Vel N
7 N
SN O
= ) Q
H __ H_
D JEF

71



FFOHdOH4 67 WO 2007/ 062213 PCT/ US2006/ 045394 N H
F-\ NHF\>N>NNNNN\I\NCH ON \ >N H OHO

W@RO07B6AMNH \N- F~ / NNH CO ~ ~ > N - N NQI/Os2006045394

>/\ N/ \ OHN OHH HFNoN\NF/\-I [\ -
\OH-Cj Np\ HN - FOHNH ~1 HF

\>F M\N-NNhI-/\N/ >_\~/\-OHof

L N
H
F F
F F F F

0 o
N W= : /_\>_N,\_
7 N N
W O O 0
' N
H

%F F F HF\?JS}V - N N~N OH
N‘Z\O"O J—-\ 7 N\
N

72



0-) /\ -H -/ N/\ HF FF [ N
\> NN~NN1) /\ - OH/ \ oHO N
WO\D020024062213 PCT/ US2006/ 045394 F
/'\ OH \- N\T~~/ \ - OOHH/ ©

F F NHF/ \>- N~N> NN N\ N
-O—fﬁ%/\HGO—INHF_F“(:}NNN
O—|(-_N/\Nﬂ OH/\ ~F FFE /AN N
o8 SHRS!
N

F /
Cl 68
06/045394

2= g
ng

I,

FF &%
—N H
74 \>_ ‘ N H
F —N N
A%:N N F >—-N\_

73



NNNj C OHN-.,:)H QO- _ N HF \> NH
/[-N NN NOAN/ \ ¢l 0 O~-/ \ - NH

Wo2009862 F-c \>--N N\N N\N Oo
2007/ 062213 PCT/ US2006/ 045394 F N NH

NOH/=\ -HOHO N Oj H N~ \
N RF ~>—~'NN_F-N NHNC]—|NNF—<I-

3 7\ FN:F
YL
NN (‘)— NN

— o)
N
H /\:<\/ N
F F

FF A
-N H
7N oA
F— >—N\ B —d/ \>_N\
N/_N N =N —
H,N
y ) NN ’ NN
o— _
}- O -
. - Q
. JF F E
7N N
J& T I
H?_N\” N O/_\N——/_NH 7\
o) — — —

74



JO N - HC H\ NF>NF- N ~N\ NNN\O/ \

CN) W \ o~ H\ H\ NI F O FFNNF /-NF\ NN

WO 20076 N= ~-- FJ I\ Nr \ \ - Nr \' / O H Nedr/udr0e/645394

F FFFF NNHF\>-N NN\ N oN NO NP12 C

NOH OI\L~H\f F F cl F_~\)-N NN|\I|-|NH F >
& ~ON\ H (0- >—N\

>4 0 5
N

N .
N . Ve
H / N
2/ OH H~\=gv
F
. F

FF e
NOH N H
F——//:\>—N\ e/ S
_(/ N N=— =N N=
2 VA 7\ VAR
N:/ —— — —_—
HQ N \ 7\
FFF FFF
7N H
pagd
7 N\ 7 N\
<’: N 7\
v 7\
FFF FFF

75



- F F H 70 WO 2007/ 062213 PCT/ US2006/ 045394 ~ F_ \N
"NO-F ~N O NN HH(O-FFH\/ /\ HNF
WO RONOSIM3\N F O OH\ N/ \ FFFHF F F F-PCT/NSNBH/45394
NH F~ >-N ,--NN N 00 N> ¢/ O/ N-t~ HN

F NN NN N_ ¢
WN N _
_N>|=rwNE_/-N\ NH

\II
H
F

76



OQWN-C\"/\ HFFFFFF NHNHF \> NF
/' \N\ NN~"NN NN ON C-C_N \ HN/\ H F
WO 200706221F F F F 71 WO 2007/ 062213 PCT/ US2006POBESBM6/045394
rv ry NHEFNM NN NN NNN N O NN HHFF
FFFFYNA\ NH FNNN N -NN ~NON\ \O- N
v N Y N\N_NH FF FFFF
7 N NN H
—N — N N =
”_ /YN l\
N N/N E
H F

F F
.-N H
F——{ S—n
=N =

TN
C o WD

N // \\

H \—

OH

77

FF
S
e
N
oS
N f> \_/
N OH
—~
N
N
SIS
| N \_/
OH



N/ NHF ~N NN

~FF FF~F \,--N
WO 1WINBIF F F F
| HFF FFFF

N

F--(~

N-

-NNNNN O ONHH N\ NHF

-N / NN O0-/ OH\ H

F F-cN~-NF/ N\N N N O BPCr/BSIH06/635394
72 WD 2007/ 062213 PCT/ US2006/ 045394

JWFANCE /N /77 NN - Npj- OfH N-ICHF F
FCF¥FKFFT7- \-NNH N\N FF‘CN>_"NNNCOI\V o)

\
/ —N> \b
O— =\
- O
OH

OH
N H
F{\ N,
=N N7
(O \b
O —
— 7 N\
NN/ \ 7
OH

78

pa



HNH FFFRF FF NHF~\
NNJ~ ONQJQ2NH FF - FF
WGIZNWYORSEZIF- /~N NNNN OH

’I§HNHF NAN NjjJ----N N
_@ = 7 WO 2007/ 062213 P

\ N _/' N NH

79

>o - -

NF~NH NNNN

F F--(/r._\~- - NHN
N H \~-~ F FPCEUS2(068045394
N O NHO\ N-r HQ

FCAT</‘E 06/045394 iv F




80



FFFFF NHF// \ NNH NN FN\/~-NN HZN~ N
LO/"-\V N./- NH/ Q N O/ HH FFF FFF 74 W
wQe®7032913 PCT/ US2006/ 045394 N H \-N H H FCPQTF/UBL006045394
NNN-NHNH ON-J1 N ONj N F FFFFF ~NH

NCHN OH

NNN:; NHNH O \- /N N _\ /
NFF\~ N' \~NH -N N-_-N
\-N- OH FF FF
72\
=N

OH

N
H

81



NH NN -NH -N N

_ | \>---4
NN~ OHH FFFFFF
woRMN7Q21N HF Hqgq FF FFF /
-N NN /-, N2 N
62213 PCT/ US2006/ 045394

(6] —
N
H
F
FF
N
~L
. 7N N N
o -
/f‘Q * 7\ <ll7.
\:N’, N N
N
H

2
Yy
N
FF
NoH
/'_l\?_N,\ = N
/ -
\/:/\I Vel N/—\ EJ’

82

~-NHHF N N

N/ \ ~H
_ NV NN NN
\>---HF N N H PETUSIN06/045394

Q2 CD -~/

/' \ NHN H FFFFFF 75 WO

N HE/ \) NF-N
N
HN
i:i7//

N =
N—<: §>
H

N/ N
OH



NNH/\ NN/\ - HFFFFFF HFNNH NY7N
\>- N N \ NNN-~\V N\ N \VHN\ H FFFF
WO207/0602BBNH F / \>--- N -N\AN 6NN N R F N / RCHUS20P6/045394
FFFF-NH-NH F-/ \--NFN NN NN N N N
N H N

/
\ - SN FFFF F/ NF/ N
I\I-F-‘@;&‘N\ N\ 2 H FFF FJ{CA\%H ‘
N= =N N=

ZT
B

83



FF HHF/ NFN - N NN N/ NN\ N N N/ N
\' HHOMHH- FF FFFF 76 W 2007/062213
w2006/ 045394 NH \N ;Y, NQL2 H -N N /PCT/NBE06/045394
\ HNN/ F HF FFFHNH F~ > F/ N N
HNNFN/\\,W~Nt/\ H N O HFFFF
F F _>TN\N_N- / NH HN F~ N ONNC
NN
N
F
FF
=
NN
N
F
FF
N\
N/
F
FF

84



NN -NN,- \~~~ N \VcN ON- _ O™ r NH F-
(" \\--fIV \ H NN N N>NN CNQ\ ~~-1 HOH N
wWORME7B2283 N N H\ - - N\N N~ ~PI NON \ P FUS2006/045394
H|+o OH OH 77 WO 2007/ 062213 PCT/ US2006/ 045394 F /

HH N- -NN NNO- - NS HE AV H -
I NHI ~~H F/ \- WSO N N NTYNH I
FINNHF/N)NHNM NINN\O- OH ™

&5



HH OHOH / \\ - HF N
\' ( \O1HOH \ " \ \
>-N F \> -N\ N PENNUNRODE/INS394
/NHFN-- H/ N\ \. F =N N.
I@H 78 WO

H
N N =
oy n@
N ANCZN E
H N
NH
'ﬂ
N N =
E/Y T O
N N~ N F
H NG
HN
N N,
EY v ey
N . N~ N E
- H N
HNj/ '

Z-T

H
Ne
N - X
7
TN
N N/ F
N F
P F
|
i
N g/ /N\I(N\N/ S
/Y\N ~ N N._ .= E
I | N
N N2 . A e
H Fr HN
B | e

[0089]  In a further preferred embodiment, the present invention provides inhibitors of

the P210PRABL IS g oo mutein having the formula III
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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-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*;
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eachRY is Mdkperidendlseledied from the gisup céhsfsting\ofkllkyl,\cy€dalbl, alkenyl,

Mot AU, No OR, -t coertire, i tlofaam,
~(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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< Gk FEMLINGHROIE et RARRIAT, NRHSOR,
-m%%}&;ﬁ%&ﬁi)ﬁ3HhNémM Ng\ga ;heyegogghp img, 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)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)-,
(CH2)C(0)O(CHy)y-, ~(CH2)N(R®)C(0)-(CH);-, -(CH2);OC(ONR™)-(CH)-, and
-0-(CHy)-C(ONR™)-(CH2);
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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N NHF/ \) N-NN /-~NfI UNN-~ N N- H/ \ HF
FF'F F F 82 WO 2007/062213 PCT/ US2006/ 045394 N F N
wOI2607/062210 N NN HNHONHHN O OHOH FPET/US2066645394
F F/ NHNNF/ \)--N NN>N "N HNN N N-\
kispy4l O OHNH FF FFFF F\ H~NF\-NNH2 N
N~N NON/ N/

[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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O H\N/ H~ 1IFFFFFFF -NHNHNN NN I NN
\/ N _N B O, N/\ ONIL HHFFFF FFNH
woRd7/062243\ > -N NN -N\N % N-N Q/ \ / \ NCI/US006045394
HH N/-\ \ N-ILFNHFFF NHFFF / NNN
X idNor N:;tQ NN H/ VW / \H FF FFFF 83 W

. 12007/ 062213 PCT/ US2006/ 045394 F / \>-NH F \H-N\N_N
Q' iggelected from aghemjcal bgndorig gropp havingihe formylayQ-, -CHx-F-MNE-,

-c(d)-NB, Fo(0)0-, -NH-C(0)-, -OC(0)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,

o

H

. /Nﬁ/N\ =

R N x

:j H
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, aryl, aralkyl and a heterocyclic ring; and
kis 0 to 4.

[0095] Exemplary compounds of the formula III, I1I,, 11T, ITL,, III,, or III, includes
the following structures:
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JFNN- FH -NN- HNNH FFFFF NHNHEF / \>
-NF/ \>-NNNNN N- - H/ \ NN/ \H FF-FF
WO2d0062243 - NH F -NH NN -N N=\' NN N N \  Ned@U/ub20pb/045394
FFFFFF NFNSNNHNHNNN/N/H-FFFF FF N
HNHF -NNB FNNNN \ ON\HNFN- / HFF F
F | 84HV\D 7/06221§ ,(|US 0 45394 v\ NH
i LR S R
o\/l Ho OH 0 o] o]
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HHFF FFF FNNHF/ NNH-N-/ NN HN- NN
NO NN HFFFFFF F~-N~NHFNH N \N NN
WORNIRSNS NR N R HHFF FFFF NN, PCRUSMGH5394

FyFFNNIi'aN F ,HFF HH., ,NNONNN~
NN/N(/FFFHFF AH i HNNN N-Yi
NN O HF F 85 V\D2007/062213

USZﬁ 045394 HH||~| Ny NNN - | I YN N F N

FHFSL QFFNYJ\/W(@

SPN< g o eV
@rNJ\N/H\g/@ (O_J - NQ

OH E

§:\>—NH g F{—:\% H\N g
() b@ Y a0

N
7 N\ _H
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HN HN H H 6-NH YN-N | \ \
INN/ FHF NAHH NYN-N
wooor/06221H F F H HN  HN \

INNN NI/ FNNI/ F HFH
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I
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I ~N,
I N
H

H FF \

\' Il INN/ HF F I

YN'Na-, I\ NN EN
NN \ /N~N| \ PCT/U$1006/045394
FF

FHN, / NIT H
INN/ F HN/ HF F

W vHv HN NF N NON \

"ng:f_NN NYN N "N\ I\ \ |Y N/ NN /JhF NN/ NFH
FN H K HN [ 0089] |nafurtrfer<;w)¥f—e\rr@|
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CX~j NHHNI R10 (Ill) whereinring 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
enty optional doubl e bonds; h RlLis

ntloy sel ected fromtheF }a—onscb sting of H,
c ‘ ; ,aﬁ kyI CN,
NO2, -(CH2 pC( )(CHZ)(Kjé?l
)) AO'N 0 g_

I,
JRALYN - (CH2) pN(R12) (R13) , @N N
- N(Rll) SO02R11, H -ag(O) N(R12) (R13), - SO2N( RL2}} N Y
[ [ tj’onal IN—

hal o, aryl, and a hetierocyclic ring, and addi
or ,@Iternatlvely, two Rl groups op—adjgcent ring atons
F rﬂlz_af"s or 6-nenbered fused A+ g\)whmch ocontal ns
ON'3 heteroatons; n is 0 _tg=®, eH
(“ deperttiegtly sel ected from H, /al kyl, cycl)
kenyl , nal Rynyl , aralkyl, arys-—and a

rlng eac 2 .~d RN are |ndependently sel

H, al kyl, cyi¥ @ . &kFkenyl, al kynyl,

aryl, and a heterocyeri c ring; or Rl12 and R13 ey be

tﬁg%_do‘gether with the nitrogen to which they are

Nforfna 5- tq_7- menbered _ying which may

opty oflal | i~8ontai n g further het—i m wherein the
207 mepbered rinwg Amay optlo substituted
w-th one to. ee ependent |y

pst\ t uent s( are 7

sel ected from ‘O cycl oal ky al kenyl N al’kynyl, N—NH
aral kyl, CN, CE3=N®2, OR C02R (OR, ha ,\pw
and a heterocyclic reng; pisQo4; 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- 51 therﬁ tein haw
formula 111, N( , AL
H

Cl
\>—N o

3L
( ) %? @m (O— _N) N/_\ .

Cl

Iz
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Xr} NHHI1 I (RS50) X31- O (llla) wherein: ring Ais
a 5-, 6-, or 7- nenbered ring or a 7- to 12-nenbered

wo emedeixyclic ring; Xl is selected fromN, PERUS006/045394
CR; X2 is selected fromN, NRor GR; the dotted

li represent optional double b ; each RL is
‘@ﬁ’de Iy selected fromtheF b—opnsbstl ng of H,
Il | oal kyI al kenyl N aratkyl, CN,
I\IOZ

al
S o2 L (GﬂﬂxXQ(cwgﬂy. "

- (CH2) pC( ) Y} H2) pN(R 1) (ORI, =
- (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 ntler ed fused
(ﬁNgV\:hIHCh nt ai 0to 8 ; R51 is

ject ed ffoM H, a I, cycl oa al k
@ralkyl, a a heter ocy i r| ng, N 5 and
are | ndepende{]h el ect ed frorﬁ al kyl , cI ,
al kenyl , al kynyl, .

FF

— OH
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aral kyl, aryl, and a heterocyclic ring; or R52 and
R53may be taken together with the nitrogen to which

w0 bay/oexe3 att ached forma 5- to 7- nmenbered riPQI/vki0061045394
may optionally contain a further heteroatom wherein
th/ tio 7- nmenbered ring may optionally be

%e Wth one to three substiMuemts that are
éﬁ‘(w penden ad from al _\éy‘e\{oaokyl ,

nyI "k yl, 3 ; N CO2R, /N
O)R haI ,_ar and e heterQcydic ringy IS OEE?

4; s is 0 tolZ ri s& o4; and h Ris i endeny
selected fromH, alkyl, cycloal kyl, aral kyl, W}d

a heterocyclic rd 5 [0091] In a further preﬂer
e {merH, the present invention pnoviges inhibitors
6%@21 Cx_ABL- T3151 t her w«{i‘b—h&w Rg the
Nmﬂ‘al{[{ 0 xz /NN (RN A 61

whey ein: ri |sé‘i 6- msnbé?e ng or{ a N
<j to 12- et ed fusded bi cycl |(_Zr>| XN i s\ sel ec\
fromN NRor R X2 is seIectedfromN

C-R1; the dottell N=ats represent optional doukﬂ e
bonds; each Rl is independently selgcteg, fromthe

grou consi sting of H, alkyl, oaj>—ky\I a kenyl
\QEIE:%L raIkyI CN, CF3, N02

gRL1 (CHZ))%?}HZ Ri12) (R1y-
7/062 3 /USZ 06N)45394 ) PC(ONY C
) NCRAL) O RLD=¢(CH2) ) N(RI2) (R 3),

(RI ) SC2 0o N(R12) (R13), - SO2N(R12) ( R
halo aryl , an : erocyclic ring, and additiona
or alternatlve y, Two R groups on adjacent ring at ms
forma 5- or 6-nenbered fused ripgNwhigh contains
fr om0 tB8 3 heteroatoms: nisQté éhcw R1d i

ééﬁ nyPy sel ected fromH, alkyN, c
enyl , Halyny! , Ry | ar&Tl\and a heperpcycl i N
g; eachNﬁl Y13/ar e i ndepefndent|y . §b]e ted ffom
al kyl, ¢ oal al kenyl , al kynyl, aralkyl

aryl , and a hepe lic ring; or R12 and R13Hma
taken together N the nitrogen to which they are
att ched forma 5- t9 7- menbered ring which may FF
y__ Iy contaln a further heteroatom wherein the
Sbered ri may opt i le tbe substituted
th onei t hr ee bs,¢tuent§“ﬁ%§ﬂ*~&rec1ndependently

sgl ected fifomyal kyl cloalk
Oar al kyl , CF
and a heteroc

al“ken@(‘\-gﬁal kyny},
‘) C(OR \jo, any |l //
i ng
ci N

(> o F{%—NH .
—N N /—N =N \N
YTy o oS oy W

Iz

Cl
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pis O0Oto4; gisOo4; X3 is Nor CH R61 is selected
fromaryl and a heterocyclic ring; Qis selected from
w@:2ohee2eal bond or a group having the fornul aPEDUS2006/045394

(CH2)1- -(CH2) 1O (CH2)j , -(CH2)i-N(R62)-(CH2) 1-,
)] KO - N(R62) - (CH2)I- - ( '9\>E(®)QCHZ)J-,

Nl( ) (O - ; FL /™ P N

DYi-, and )N N <>

(a?(CHZ)l- )i é@f}is sel fromiH,

k ) _Iret erocycl i { ng; eac IS S

|ndependently ed fromH, alkyl, cycl oaly
aral kyl , aryl &nd\aheterocyclic ring; hisOtbo4
to 4; and j is O tocd. [0092] In a further prefer¥ed
the present invention_pyovides inhibitors
%%mzl CR- ABL- T315I theracgé:z:g@mavbng the
f0 4

a 11990 WD 2Q 862213 P 045394
I

(R)n, H X3\
é;; a 5-, or 7 .nbered {zhg or a

12-nenbered f uged yctic ring; Xl is sel ¢t £d N rom
N, NR or CRL K1,
the dotted |lines repvesent optional double bonds; *each

Fﬁg;% demendently sel ected fromthe group consisting
of

Ocycloalk , alkenyl, /7 &l k y“j ar al kyl ,

3 O \
( ) pC( O N )P?(CH)2§F o dB)gr11, QN
) PN(R! - (CH2) PN(R12) (R13Y, N
-N(Rl)SOZRll -(R12)(R13)Q L SOPN( R1 3

hal o, aryl, and a heterocyclic ring, and addiN-Hona} |y
or alternatlvely, two_R1 groups on adjacent ring~aons
forn1a 5- or 6-nembéred fused ring which contains
nﬂ th 3 heteroatons; nis O to 6, each RI11 is
degﬁﬁ&entoy selectedkﬁron1H aIkyI cycl oal kyl
yl

N
aI e ar/al Kyl , aryl Hheterocycllc
éég;zre |ndéb*§;:g“T ect ed frow

ri §g; each

al kyl , al kenyl y yl}4a aIkyI
aryl, and a he lic ring;ggfill 2 and RIA\\my b
taken togethem the nitroggn/to whi ch\thgy are

attached forma 5- t®_Z- nmenbered ring which\m
optionally contain g Further heteroatom mhersﬂn

5- to 7- menbered ring nay optlggiimy @ﬁ substituted

mnth onq*to three substjtuentsFe ézﬁb—\ 0 H
o o
( DDy
O [P
* O
H
Cl
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are independently selected from al kyl, cycl oal kyl,

al kenyl, al kynyl, aral kyl, CN, CF3, NO2, OR CO2R
w@t@yme22mml o, aryl, and a heterocyclic ring; pPCHUS200€045394

4; gisOto4; X3 is Nor CH each R is independently
techfromH, alkyl, cycloalkyl, aralkyl, aryl and
et Becygdic ring; QL is selected fron1a chem ca

Nor B—qroup having the fornu -, H-CH2-, -NH,
O-N+, FH OO, -NH+CO- dm and
C( O NH-"\_eAch R70 select rOm hi§Ts, alkyl, ON,
N( R71) 2, cyclic Q»oz and OF3/ Neach R71
i s sel ected fHO\_a, abiyl aryIO raIkyI
heterocyclic ring; Yandi91 WO 2007/ 062213 Q :)
PCT/ US2006/ 045394 ¥ kISOtO4 [0093] In a furtHer

rred enbodi nent, the present @vqulon provi des
FTﬁ@I 'b soof the P21OBCR—ABL+¢3€;§>¢Mer@nute|n
formula I11d HO X2 N, DH Yngi H3 X
/ N( INz wherein: ring i"s a 5-"
<henbered ry 7-040 12-ne ed fusé

ring; XlIS efl flom N, N-Ror CRi; S
sel ected from N=t C-Rl; the dotted I|ines
represent optional®doubl e bonds; each Rl is

endently sel ected fromthe group consi sting of H,

, oal kyl, al kenyl, alky &ralkyl CN,
Noﬁf/ 1, (CH2)PC(O)(CHZ Rl

- (-02) PO ) R12) (RL3) -( *@qp%;}
CH2) PN( '— (CH2) PN( R1®) ( R13)
-N(R11) SO2R" %igq\é NG R12) ( /- SN ‘Q
iLd heme#ocycllc ring, and ad Iy

hal o, aryl,
or alternatlvePy, two Rl groups on adjacent ﬁln at ons
ma 5- or 6-nenbered fused ri W ch cont ai ns
fr&%@ t @ 3 heteroat ons; rnsm6 EHMw lis
ntly selected fron1H Kysl oal kyl ,

(w Ikenyl ar , ar yg and a Heterocydl
N re i ndepéndent | y 4
| 4

o—Aing; e
H, al kyl, ky al.kenyl, alkynyl, ara OH
aryl, and ocycllc ring; or Rl12 and RI3 be

taken together wth the nitrogen to which they Aare
hed forma 5- to 7- nenbered rlng whi ch nay
‘%ﬁg aII contain a further het oW] wherein the
nbered ring may optlo a \be ,Qubstituted
th one o\threeH tltuent

(_ S e\ ndependent |
O-Selected ycloaleri)alkenyl /7 a kynyl
_aral kyl,
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CF3, N2, OrR, O02R, C(OR, halo, aryl, and a
heterocyclic ring; pis 0 to 4; gisOto4; each Ris
wo pabepenzdent |y sel ected fromH, al kyl, cycl oal Rgi/pUS2006/045394
aral kyl, aryl and a heterocyclic ring; R8 is selected
fromH and CH3; 92 WD 2007/062213 / Ug2006/ 045394
F l\ ,\lﬁ orOCH QL is selected fr '\em’ ocal bond or
a ou ving the formula -0-,
NC(Q) -NH- N (O O, -NHCO -
(— C( O NH ach R7 is selecteO om hal oN al kyl, CN,
(R71) 2, ai e
R71 is sel ecthe @

NO2, OR71, and CF3; agh

~and al kyl. [0094] In al her
preferred enbodiment, § he present invention provi dg
[ bi tors of the P210BCR- ABL- T3151 ther anut ei n

7.

F—Kav} \the fornula I, O HIN N (RR"))k R14
=Naher! R14 is seI ecd:led from d '\#N ach R70 is
(— | ected ¥ mhaqu 71) 2,Hcyeli c-am no
o OR7 1 h R71 s gel ect edf rpm H,
al kyI ary ar a het e?ocyclic riv
ki sOt 04. [005 errpl a y conpounds of the f§ OH
III 11 a, IIIe III,,IIId or 1Ll Includes e
et '}'\>_vw ng structures: 93 WO 20Q NA>2_1
U /045394 Br F F F NN N nc NNN

) Hp OHHp Br ~N|/NN
NNCHOWHO@O BrN cl

. OH ‘ OH
F{/;\H; p )
— Y F\</;\>—N’\ 0
(_/ NN cl NN
oo Y Q
H ' N 7N ,
o AN
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Br Br Br \NH~N\~iNyj: NJIl HH.NC NH NNNO
OHO OHO OHBr OHOH Il NH/ --11l-"-N1II NI /
wOoRAMFMHE213 N, NN N AN N 11, NN\ C H O OH H CPCHUB2006/045394
FBr F \VINH:CF I"NNN'AO N\NINNNOC F | F
OJOOHO) 0OOH/~N NO F-( 7#NOF-N>-NN/\~
H NNOHOHN OC C FF _ENSNH O FON
—@}J—N N N OH N o '
N/ N N FY¥ NN
P OH 94

_n
-
-
=
o
i

7\ OH

T
o
X
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HNHH/ NN F~ NHO
NHNHN FN_CN F
WO 82006/ 045394 N
NONNH >N N\N
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NHNHFN- N\O F\) --NONH HON NNGC) N
wo20M71063413- / NN H/>FFF NHO F NN NhCHuUR2008/0488b4

O ( N/ NNHONQ N N~ HNN/ N C HN ~N~

HFI\!\I NNHF--~-\>--\ONNONNH\N N 0-)

/C~>>NER, o, G H 96 WO 2007/ 062 CT/ HS2006/ 045394
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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 ON
O

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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FFNH F\M OCNNH\ /\ C F/\ N\ O N\NOH
(NHN \ H O///\))) FOH N~\ FFH 98 W
WQOOTAGA2213 PCT/ US2006/ 045394 N H F ~--N\ 0 RCT/NSN06/045394

\' N~-NNH/ N/\(}|N/\'/ OF N CS
oD NNN—~NHN/N

~ NNHNH
@?@Y@a@w/&)ﬁr&l@l, ROnR} qu)Hk? ﬁ(@)N(RQIH, ENNCRE P@R\I)zI\NOand OR’;
RY H)S.H.é}\}ﬁd Il g[r\!nﬁo\ 009s1's\ln{\é oH—I, a1{<y1, cycloa'l_fcylﬂ aﬁkeﬁlyE alkyn'}_/ﬁ, 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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O \V N FNNONNN~HNN=-UN N~\ ~~ N/ \ NH/ O
NONH HN4 FF N'" d FN\)---N\ HON/ NHN
woRdizee21F N\ o NN ~-/ NNHO\ N N O PCNUSI0064045394
NHNH F-r \>NOF. Np N\N---NNHN _\ NNH

ing\Wwhiccentainyl f9nid0hbd Blheleroa@ndNO 2007/ 062213
.ﬁ/USZOO6/O45394 NFiNH_{-FNOFN\ON N NN
n

DOH N NHN_
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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O\0S HH 01 F\~N--NNOF/ )-p TN\ N-=NH
NONHN O - p~NVN HH O ~-NHF--~~N(HNH
wekbhFEedM130 N\ N ~-NNHO\V\N O N ~\ Rcouskoe/045394
NFH FFNHF.~\~-N\N OH~j- --NN—H4-NRHFNH
XEselectNiﬁGml'NNR@oﬁCPRl/"N O-NNHHp > ~
| NHNHOHE/r | OH FN\}J-NONH/-N\HO

the ﬂgt!c:qq hn:e@)rqmaselp(q qutionalnjogblgbopdsy H N H OH F N}-N\ N O

eacf R 1s%&pendently 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 ),
~(CH,),C(0)O(CH,),R" ,~(CH,),NR')C(O)R ", -(CH2),NR*)R"), -NR'HSO,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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N OHN ON H\ NN
PCT/ US2006/ 045394
woORM7M6RI3 H / Nf- | /
FNHO NHNN N @)
mis NtdNE;HnE ~NH O O N/ N HNN N C NH(}|N

H
eachﬁ WFIN\CIE?IG%\IIEI?I‘I’EIYNG@‘FCQﬁom }]I, 'aﬂk'}\lll, C}Ncl’alall\lyl aroll yl, ar}gl) and a hl\eucergcychc

ring.

H 100 WO 2007/ 062213
-NONH CDH\ \NN O N
\N F F N H N PFrdT/us2o06/aa5394
N/ H C F\)- NHO

\
HFc \)-

N H
N C
N FHH
\ HAQ H
~N N H

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

structures:
e CH, CH,
? \)N\ )N\ CH, CO,H HSC\©\)§N N CH, oM
— |
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

"'"><

R55

R32~ NS N/l\ R56

(VD)

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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HOHHC F FF F NH\ ONH NF/ \>NO NH- N
NN\ NNHO--J~-\ NO HOH40J -\ / C HDb CH
woORM7AbEI3F NWNN O F/ NO NHNNN - N H RCT/UST0064045394
/ soz \ /| 0 NSO2 \ N/ \ OH clI O4H 101 WO
N
\

B00MQS2RARRALLBIO0ELADIIs T N HE NN HD O
’”S\Ot©6F\\--NF NNCIN\NOOH H- NHONN\V\ H \
0 Nagh k!'; 1ndgp_£>n'a_ent\ly s%l_éctedl}rom 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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~N~NH OF\>NO FN\NN\N NHNHON\ O ~)
N \C N-CN/\\ OHOH NHFN NH O-NNHF
w02007M6213N CI OHN N N H N N OH H~~/ F N NH pCI/uS2dd6MU45394

\N- F\-N NHN N -NN\~\ NQ i H/ O_ N \ HF
eachR His itMldpefiddntliseiesteN oM ghbupNobkidind b, a1 cyRidandyi/ alkenyl,

Ayl arelicy, O, CFy, NO,, OR', -(CH2),C(O)(CH),R"", ~(CH,),C(ONRR),
-(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
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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o d F/-NHOF\>-NHON N- NNNHNHN \ OH
OOHH HN-Q C C 102 WO 2007/062213

wWOCH7Ws2006/ 045394 F N NH O \}-- F - N NH H OPHTNSEO0b6045394
NN/ \ - COHO- OH (NNNOH N~\ HCO FFF

each R? iNnHtgendently-selebtedl fonNBHalyH cyclpalkdiHaralkiy],Nril 2@ aNekgrocyclic
\' ™H FNFFH NHNHF\>NpF-~>-r ONNHNN
g/ o) - pHOOHH\ NH FF FFFF NHNHF-
/I NNOF' \ NO NO-OHNN

[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
0
i N¢©\ \ i
cl ~Ng N
CF, | N N,NN\ cl N r cl O:©/U\Nﬁ~ N ol
— OH -0 OH

f@ &3@ QMKJ

O.N OH O,N

2

0 ~ ') F 0 F
v 3 N ;Nﬁ N, NG
X NS Y X N I S N
/E/ : OH J H S H
ON ON ON
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N ANy N WNa P N N
| ” l\ _ H
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P H

[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

v
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;
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-
_“NHN I NHNN "O, i H/ 0N/
w6 20090622100 H F-- /--~0 F ~~ N H 1\/r
-/ \VBNN HH FF FFFF NHNHN--NNOFNO

\ , tddether witiNhR nitkdgenltdwhiichthey are@tgehiid forim NS+HoH - nenbered
F

F.F 104 WO 2007/ 622f’l.3 P%{h%§ﬁ%gga 0411115;394

\' -N\ OFNDO
\' H -FFFFF
N H N ect/uskoobl45394

F
F ring which may opfionally confain a
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(CHy);R*,-(CH,) N(R’HC(O)R™, -(CH2),NRP)(R*®), -NRHSO.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:

/N /N _H
F N \
_§;N>“ N= F{—N%N‘N_

(C:\> HN ( ‘N> HO

0

Iz
M
Iz
T

117



NHNHF=\>-M pF\>N 0 NNNN CM HNNH

/I N OHH FFFFFF NHNHF=~)--NO ~NON
WOR0KTMAINH (NH - N N N D HH C FFF FFF N PCMUBR0B6/NS394
0 NNNONNH NHHN_\ O-NHN oNHH F--C

F F FNNHOH F--<\>N/N{\+ - NO NHNH
N-E@‘%H/\O)mﬁ N

N _
N = N N—\N
<)_—> HO (o——> <——r\>
N \
H H
F F
FF FF
N
paa s
=N \N__\ N —N \N-_—\
(o‘) HO N_> (07) o N—>
N\ N\
F F
FF FF
- 7N
r h&/:'?‘“\ — . /—n?*“\
N NN — N=\
) ) < -
o %N\ o~ <\N
SS \ =
-\ N\
F N-F
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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H FN1. FFF FF /_NHNH NNNOIF~-NO HN
H ~-NN \ N N\ HN H FFFFFF NHF \>NN
wW0R0000622¥N O N NN } \/ HH\ N N O0-/ N N PCMUSHD5/045394
ONN1 C H FFFFFF 105 WO 2007/ 062213

OF NONN

N N HNHOG
ﬁ (?\%TISZ %/ 045394 N Iﬂllra'_i centers are present in the compounds of the present

invention, the 1nd1v1dua1 1somers 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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OH NH-N>--NOF~NHNO NHHNH N2 O-NH
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HHNN -NN -~ N NH/ /| H OH~-NHO

H N

RN bl goul sl A ol %ermmazﬁﬁeﬁ PO ROrBINIPN
nitrd¥hbhaody, bt 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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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/
AP . P
) 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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wWo-200786213 0096] In a further enbodi ment, the pPEBESL006/045394
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

C
such aQEa%Pﬁ)%%§Q§AM 1%%%?1&?1&15 r%/ fé‘i.%ﬁ@fﬁg QTﬁQmaér?gf ﬁtO’rE%C\Il?écm.H%O, 15,
884. QEﬁex MPle ueIng hitroguéiidine G @pbﬁ}&bgm&w Proc. Natl. Acad. Sci. USA
CH2) pC( O) N( R12) (R13)
1925 J%e0) @gﬁg})@;@pc aceHp'§y 1epretad oy Bharrgr, ef al. Bioorg. Med.
3), -N(R1 )S2R11, -0OC(ONR12)(R13),
Chem%ﬁl%%@éﬁl haI o, aryl, and a heterocyclic ring,
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, araINkyI aryl , and a

het erocyclic ring;
[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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each R12 and R13 are independently selected fromH,

al kyl, cycl oal kyl, al kenyl, al kynyl, aralkyl, aryl,
wa@pa7ac2es er ocyclic ring; or R 12 and R13 naybRCT/HER®N6/045394

together with the nitrogen to which they are attached

forma 5- to 7- nmenbered r|ng whi ch n%y optionall'y

contain a further heteroatom is O gi sOt 04;

R22 is selectead firom H and,Cl 3 RIng Avs sel ected

fromH N2, CN, alkyl, cycloal kyl, 'gl kenyl , al kynyl,

aral kyl, aryl and a heterocycl iC r| ng, R44 is

sel ected fromH, alkyl, cycloalkyl, -(C-OR alkenyl,

al kynyl, aral kyl, aryl, and a heterocycl ic ring; R45

(@128l eﬂ’lhe@loﬁfg‘aﬂihdf)ﬁ'o'(:E’ﬂ)%n-n‘i('rogf1 e REbRHLRE of [ PThde selectively

chem cal bond, 0, NR-, and ydr ocar bon chal n havi ng
redugedsby an @Rprqpnqtgrngﬂngtagm sucna aopetabfbatdry akutisim] dliem, etc.)

cl oal kyl, 108 WO
hyd%d%?%%‘%z feg%ﬂ)/ L9§§6’6@1/‘15‘218§§%%“éqsk ford gpmepennds V of the
invedigd. Kyl , CO2R, C(OR C(ONR2, CN CF3, NR2 N,
and OR;, R19 is selected fromthe group consisting of
H, al kyl, %Cl oal kyl', al kenyl, al kynyl, aral kylNH GE&3,
ar |, and heigrocyclic ring; and eachrRRghs: /U\ )\
é d cted fremH—amkyl, cycloallkyl N" Ay
aral kyI raryl and a heterocyclic ring. [00973
Exenpl ary compounds of the formula IV include the
followi Hg structures: 1'- | NNHO N-NNI| ¥ h COzH N
"NH O CO2H HHI ONHH, NIH~HF/ >NnbNdN(\ HI\LII
098 further e i mens. 5
191220 . EirRo e ROy S PR s CBY Rt ReNRBSAR! = M-, and R
= Z@%reﬁ@mmkoéa%%fn%ﬁ R1qy h@(@ef@%@ aBQJMa? ¥ p¥epared as
(R 1)na )gt2 R55 R34- N'J
follows When H a ng A—denved carboxylic acid 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, © o
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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(V) wherein: ring Ais a 5-, 6-, or 7- nmenbered ring

or a 7- to 12-nenbered fused bicyclic ring; Xl is
w@edoeoerd from N, NNR or G RLl; X2 is sel ected PCDOSNN6/045394

N-R or CGRl; the dotted |ines represent optiona

benz?lﬁéyc&reboglgrp r()‘c#gtﬁ@% Fé%bc*n%h fglg(ﬁie‘%ﬂ W&?Ir%/t Fttlea[%td%%a&ﬁ&%ith an
appr@dﬂ%)’é‘édﬂeh & 8} k&whe a&[ﬂov@&ﬁord&\@, a flther embodiment of the invention.
CH2) pC( O (CH2) 9R11, - ONR12)(R'3)
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- (CH2) nN(R12) ( RE#g R11 OC( O N( R12)(R13)
-SCEN(RlZ)(RlS), haI aﬁyl and a heterocyclic ring,
and additionally or @Iternatlvely, two R groups on
adj acent ring atons forsma 5- or 6-nenbered fused 109
WO 2007/ 062213 PCT/ US2006/ 045394 ring which contains
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"orofebtitdls orBRP' dsis&Eh&@etnatedns Qéﬁlﬁ‘éra@' Iﬁc\/dlﬁcéﬁtﬁ}lk oah Iﬁyientlally reactive
alkenyl al kynyl, aral kyl, aryl, and a heterocyclic

functidrrag groRb 6vhictsmbteet #drof mmdesw@d @hrmlcwransfogeatm@aﬁmdﬁrﬁ of such
a.chem ca nd, O, R bo
PrOUGHHGR Rt GO EyelF oS asa et e A ARG A and actals end

ketal§ B? lgg }El)% gnd’\k%tﬁn sﬁégugglgsll“l?g fg«?g iatk 5@{‘[5)’1[115 ﬁ’m u&chemlstry has

been@é@)a‘hdéﬂ(&eeﬁ,\l,’l" K?SFSW\N( R 5. M@ preative @RGps R19rimiic Synthesis, ond
sel ected _fromthe group consisting of H, alkyl,
ed.; Wity odew otk di%Rehyl, al kynyl, aralkyl, CF3, aryl, and

e?Zi @ﬁ%( gllnb&}_]lHGHP& @ﬁq Cf1gn| ('h ec’tera‘rjtglg.ﬁg gﬁ&%e}{?usly occumng

rom , -a

mam@ndligh @86 peditiar seleced by[tﬂ@ﬂﬁ]led mv@sufghlﬂ‘ot belbe eﬂ’nhmmtthe
t he present invention provides inhibitors of the P21
idenigBEtonBLd/ PRABINIZAETRAILA QITRPHAY iafh 3R TREDIIOB PR ATt Py of paigl grotein.

In genéral ls\luch se156cted proteins will already be known to be involved in the etiology 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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prototheramutein, the “corresponding theramutein” refers to the theramuteln 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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7- nmenbered ring which may optionally contain a
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below) & piutein g€ theanvepkion & eamizht of ]actrk&(bﬂycb/rosﬁreadlﬂaﬁé thaCN;capes

inhibi %_E%n&%wﬁgh(a R&@%@” Bcr— bl 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
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still b@ﬁéﬁiable with an inhibitor of the prototheramutein, whereas the same treatment would
be less effective or ineffective where the theramutein was present. This can be an issue
where it is observed that the response of a particular tumor type to an anticancer agent varies
among individuals that express different variants of an enzyme against which the anticancer
agent is directed (Lynch et 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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'[GH@%E engge Eéﬁbeﬁﬁéﬁﬁﬁ&%d‘nr& Rtdivatioh Y b mfived @yt an endogenous
ar al aryl and a heterocyclic ring. [0102]

Protﬁnécm@mmr edrpiohan theghoresmonfling mohanithted covitarparipiretde is defined
for tfle Ers{ t1me M Peterred 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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(testzeg 91?(41\91% gli"y% e tlgé%)u?ég%?o%?aélthe %ssl)lt (i)s t%)rrr?ed a homologous specificity
gap determination.

[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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may be taken 116 WO 2007/ 062213 PCT/ US2006/ 045394
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each R50Q is independently selected fromthe gro 7
embedingng of thg l%wengpw compeEne BIaK PR SCESEREHIpF and lalﬁwyﬁm that 1) is at
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- and/or 2) is 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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2007/ 062213 PCT/ US2006/ 045394 F 7/

ACsy Kplugg, prowell kipwn-and-stpadaid i@the #it phd Wlanth te rﬁltﬁate&lhbfeﬁ.
Hov)ekzérl,\lno _c[a}lus'a}ll r’é:l-latllﬂ)nIs\fqilgI i ﬁe’ceslglzci)ry_ocl)' sgou]’c}l be inferred between the treatment of
the patient with a given therapeutic agent per se and 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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heng{mpichetarasteristic (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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[0151] A phenotypic charactensuc 1s 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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spech yh&l.dsf@ﬂﬁl’ %ho@lﬁﬁﬁdbﬁ[ﬂes Odycilc WhdlBotRfds apd N8atRhEY ene
effects displacenment of LG to afford  internediale

CXPY%SIOAH angk e &he elivracterintiniof dle detlamsf wr otativeblewn measurable
contlrlluousjy (el:@ ? grgw#lg{%l g%glﬁ,s%g%tg} g R%r?gcgcz‘ttltgn% %Ct%gﬁalab nsity of a
11 et I@ftmﬁfﬁﬂ Zmbdult
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“phe%%f%@%@%%e{lstm ,a%% ’sn%@élt h%ractiengtlc W?len use%iQO refgrato the particular

ern
measurable property of the intact 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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convert conmpounds of structure K to conmpounds of
structure Mare well known to those skilled in the

wa@edo7/oe2es ei n R3 together with a | eavi ng gr oupP(T/U82006/045394
exanpl e p-nitrophenoxy or <chloro) is first

e BTN 0L 0490 PPN SRLBRSE B S canr,

calclumi, rsodiuet choridehoREsiuf, lithikth/ghofphafidyReositRg 2GMR, Hiddrbonate, etc.
121 WD 2007/ 062213 PCT/ US2006/ 045394 [ 0118]
It is apvieps tix 9nectfyprdinpry skidendhodrt that efisredicltieexpopedtorafestisubstance,

w th. r eagent ch_as cyanham.de . - , icall.
the dhistetsE 6 BREMLe U R R G eT s Fopseifs Tkt of the
cell PHBRM&G SR nitiAlk chtrh Sht @1 BRI BRI ¥ GlbsBRic € tWhidh RERLF S uses the
or dioxane, affords interinedittes N. A'ternatives to

substanan émtaive mtecoitiat ogthdahe délhenst baperthirned whfiimninéacacill not a sub-

(NH2- C(=NH) - SGBH) . An exanpl e of such a
celhflf‘g%%‘%‘gﬁnati on using cyananide is reported by Latham

k., : '
(4138 he g8 i SRR e
intrifsic phidSéal of Smicdl bropéy dfstes mbtenioditie@sthtt@rireraeitdramutein)

. was reported by Shearer, et al. Bi o,ort?:]. Med. Chem

itself gseh a3 thg merg ameygdmangof ferpyoisindnside therezll), bt fader gjust be a
R i e AR T

insicd¥ tBe 66IN\IRIs Febctifi €5 PREAdt e of ti GARAUN#YistihePreSané Bdramutein
P or Q which are further enbodi nents of the

itselgyﬂe dischsspd irNigtaikabove Rphegample, 'wilere the thgrgrhutein iRa prgtein kinase
that %Hﬁgalapflg BE ur'i‘c}.‘e{rgo‘hﬁ g&tfgp Jo‘é) 1@?&5?} %rgg%/sgléx&]@regy -{Tl}ngJ:zy%e 1s capable
- of IS Pin@ tEHIRRBhoPylaMBe b L1y ParRferdRd b REAIBPANRphALR group from

pl ace of ‘an al dehyde B in the schenes above, an or §ls
ATPconp dseif st wbuld INQIE belngprdpate b sedes deqihowgioyylatiodhstate of the TOI
.as mijl :Etpeprgll)'lrggtg g e:n%rtT;%?cd ti;hr;?alltte%is?l]; 0 tqlee cieﬂ\%oernrgliae?slqr'ement. This is becanse 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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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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vari ant may be ternmed a secondary theranutein
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Contrulicbltd, andeiodll Helegpeddsd DN thelowestehicildhcP bafidueRgtul®anted side

met hod taught herein provided that the am no aC|§
effectsdp patieds. sice E8pBrding tsdeatyed fivoye divess tepting ot thercomyound in a
o i1l als appreci.ated.t hat, where
1 , -
iving S8l Selgh, it il B b PR EH B Gilion P cof P Briming
majofity efyeedicihBRt THeSmp6#thitPonadh A8 exBiniy1OLsehst 19 CSG measurement

theramutein that arises or beconmes dom nant ?by any

mechani sm) prior to or during the course of a

treatnment for a given disease, another aspect is the

identification of an agent that is active against a

mutein that is common wthi3 a popul ati on of

unafflicted individuals, but wherein said nutein is

| ess susceptible to nodul ation by an approved drug,
and where the variation in the activity profile of the

.



beconmes inportant (and is therefore first identified

as being a theranutein) in a disease state such as
wWOL@re6a2t3 i S over expressed or participates i n BCT/US2006/045394

si gnal i ng process which has othermﬁse becone

allo%p %gﬂﬁéd\’m(, %Lt%‘} % For rlprpﬁgﬁn’uaftggrgg%t%sx;ﬁ ugfof & series of

I Sease’ may be cause

com@eluhds zﬂﬂeﬂ@ﬁ@@@%‘ﬂheﬁ{ﬂ'&éncyhl@ﬁeﬁ Ree Eﬁ?é’n@émf-lﬁts nalﬂfougﬁ €ompound C
prototherainutein, and still be treatable wth an

is thedersbpetent aompohad, p’ﬂ@tﬂm thestapetiBe im itadbalitgas inthiist thafest cells while

tre d, be le fective or ineffective
tear e Cotlro Wtits Sol Gy R C{?Pé’yew de-prpeenigtioneangg This is
refldcBRIUB 1ts‘@§(§ 61140, ahd cORSHEMEY dd %E)mggffncf @Sﬁ%f ﬁlaﬁ cof?l ound A, is
particular tundr type to an anticancer agen e
the eomgrognd igtit ehaellidbs givea thedx glicss pristith frer iﬁ[‘thel\/lﬁéJcﬁﬂic&l @4 clinical
n enzyne agai nst which the anticancer agent is
devlopmRett&dofiiynch et al ., 2004). Here, the variants
n ne om nant dur
FRH s B PR e B DR et Pl Bor an avity

to rafpk @eddr shi @ﬁohﬁzd e ﬁhzﬁﬁiab&l}ﬁcap&l@éﬂv@ﬂ' £ RVEoMSNt process in a
detected only b eir altered responsiveness to a

manﬂ%lfr‘t’hléhl Mes n@bmSQJéIQﬁTGVIQEEﬂEbThJ@th lttlhelvapmﬂtca‘con of the approach
Lr

given a ove nts}&élﬁ glrmv%fléa;obwgrgcél{]ge]trog? eruxgléla 8 ediommal che%msts may
synthés‘iﬁ a@ﬁﬁ%ﬁ@ 8Ptompoiid @bl dBFSosltRYRNhd aés%?sf@rﬁse&se%ed

a substance that binds to and acti'vates
herefny tast sushi cnglpofmck igitheeassgyrmtthbds ofltihé Mnteoqp Irard d:rﬂ@t the compounds
___stated ot ctivator" ‘agoni st", an
accoling IR thedets Ve S?g?%tt hpst apes fPfd%lﬁth:%ﬂV@lOﬁnweta nch gepeat the

t

Procg%ﬁc}g %g&:ﬂevtﬁfll_@fsga{é Vrmxkac\é’eesgﬂg é@ﬁléd'g%é&#élélg q@\)’el@ﬁmﬁﬁg}t H%Ee 95mpounds that
exhibianthigjodeigsde’ ofapetifitityndpiabist ®givenTegt ol @tleiive @i déB@shonding

|nterchangeably An inhjbitor (antagonist) is limted
- Conigel cglly Snche sprrooperadhasdreusp Dl 45@g4Ne syistsst descubed herein,

S e functionin
A Nhtcthté%%leell%lg} Q:?regflés) h%{] t(h@ﬁ Qétween tgcﬁ agd :[%F]thciegf ? ( gagasq.gef using the
cellupardCej ratioeadisod d&;@@r&ﬁéﬁh@&@@ 1batrls§st tiRed tlaeﬁvrérfetdetﬂ% sﬁnféd
reduce(s) the protein's activity in the cell without

investigatorican fhensensed trycontdeta taiead optimizetipr proeéss througthadditional

to st t. substanc
chenionepy LTI s bRl S T YRS ATE o e uch
lasthf BAIRMRE, Drdl bidaVailfh G
P aSIt he defi ned f1 ungt | éﬁt&g%ﬁtﬂﬁg@égr%a?%?ﬁ&?%%%% dﬁpfo@ﬁ%éaaiﬁﬁal models.
Of cquirst dlgt likalihood nf sveh ymadureisihaging ke desired effécts bethe target protein

in thgeﬁﬁﬁ%&negéﬂoéﬂgm%ﬁ#‘ﬂﬂp g%ts%ﬁrsc’ag%é algéﬁﬁ(:: . ﬁlilezén%g%g &f gptimizing said

ydunb Qécfoﬁ!
com b P rang e BRIy ReooEa FLaR. RBR U gk el fee
1nemmdmodulator IS an activator or an inhibitor. By way -

@) gf an actlvator of PKC,|" should be
BRst ru d"” 1Heqmmediptely aprarent éetheﬁhtlleé iimestigatorthat analogous

anpr@a%ﬁé Etf %lbﬁ lég’ultlhze%l llbg{t x%tor?g?% 1r\]/gr|1 %a%e Boqglﬁd It will also be

2108c ance
apparelnhtohjhb skillbé nfvugtcgat@ ) Shedé apDtBevayAbF d&en&hﬁfgethé B8G. For
a_substance _"inhibits a protein" requires that the

examplf, siing dlee Bihiitor exanpde given ebove ﬂnqth@euseﬁubameaqh tb tlstermine the

[ ffect e that
05 PR e g nchiTbes oot ! g Sotmtbund waichmets in 50%
growﬂﬂiﬂﬁltﬁﬂ &EoibtlhB denttd céan Qn@ Qi‘ixh&@& %ﬂh@ rl@&/@ét Goﬁf‘:entg&?ont &he
"bind(s)," "binding," and "binds to" have their
ordi nary nmeanings in the field of blochentstry in
terms of describing the interaction between two
substances (e.g., enzynme-subdirate, protein-DNA
receptor-ligand, etc.).. As used herein, the term
"binds to" is synonynous with "interacts with" in the
context of dlscu33|ng the relatlonshlp betmeen a

. o a o o o . s



wel | aware) that said substance activates or inhibits

said protein. [0136] The concept of inhibition or
wa@ednrwe2idn of a nmutated form of an endogenousPCPURL006/ 045394

to a greater extent than the correspondr ng non- nmut at ed
com?)g?'ﬂfr é&% gg%adsﬁhéjﬁgtj c%?qme 1§irnh efl.i ?ﬂ?’v églﬁus mi% ifications
of tige mimraichtrﬁdiyme utalindd ag S\le[lgmamrdhfgmohiﬁaﬁﬁg GRI6 g ARhAIDS the

exanpl e, the specificity gap refers to the difference
congsafra@ls af Wéuchammpqupdsﬁhoa/ aggwemp@g@gam&ctlwmyj @ormalization of

bIe ions to i t he t her amut i
ot AP B R R0 -G Besre s Mo Apateair. ato Bowiploled inended
on th&n LM the @mhel &tivsbiv¥d 8m fg{}%oﬁ %%e%ﬁﬁ&la{e?lereéﬂ%ﬂﬁ(/eness to
conpar abl e conditions to inhi
the tostaed résporasivtresnior die Ihr)rpctsheoﬁrﬂntérrmmngftheaCSGc ond

brﬁfi%gan (usual ly a known i nhibitor of
0t nat atnitses e 106 1ohR b eenivol e hsterale Brohodiedescribed above,

then%%%b%%\gtggo\g}tﬁ ?ggv' dl\?%?lestsﬁféan;%%]qx\%? tgqqgré @ %cz)tl ene%llly be considered

to bs plust dindeal tandidde Borhpdunds, priek@is hﬁi‘r@mﬂﬁcﬁl VﬁﬂU(IS@ir values of greater
conparable conditions, [0137] Wen the conparison is
thanppproxpaetakel) vadddeiage §loerrlslrlmn@| worthy of fusthss tzcamxi@satlon

&éé 1§63/f| ted |Tl§lnsgéer I_rg)llJ aélls%l)éﬁgf% Sglélg{m Qs e{\yeengtgﬁ effects of a given

com@EhRl ifianRtli e syEt@ﬁﬁ@rsrﬁltﬁé‘v‘rhﬁﬁtmé’cﬁbM Mﬁ%yﬁofd%%ﬁ& k& &Fhnt cell-
Pl
I's made between the effects of two stinct

baS@d@M@@mrﬁé@merenmehwn but not always), one of which

[ d h t dth th
LTSS b b PERSBE g CompSmlptling Boistfinidgpity
and/Bleﬁlﬁﬁ&%ﬁ%%éseﬁé(é?scdsgéc%tEd’ wit %@m(é@atfé)ﬁto?%%ﬁlgghxg?to a patient. The

c) as given above are exanp
Wll—b&eé rlczﬂdcrgmuszatmpenethod: allgwsgapy (&) fdet@r of pradntiansde «ffects as

. é {l @lg S% uses the_sane substance in both

compared L §)31 sfraP@ash- (Fyr exampls, eskaéwﬁr ghagys awhlsieslWgowpscificity: .
Y ogap %&gﬁiruféé %1' n%?)d? %gtﬁ{e\'}g{)&:t]loﬁﬁ gr&)’ 813 eﬁef’ﬁﬁ? {3& %I’lglb ent with |
1matﬁhlbl’@ isihmificagt advese inabaaepbBant]- @dlﬁ:@l] dlﬁ@@' HG‘QHﬁerl 18 SURS without

%g% when the case concerns an activator. It will be
side eHaed Beeny cyBacs dsmopstraies thati lma@mbars isegiatertvath eandiac toxicity in

rm.” i tions",{ncl testin
o on DRI BE AR SRV Q05 A M5 S BL) D overtme
patich@teRNni AR for (Snpehpasods @Al Ng two closely related
conmpounds to. determ ne relative potency), or by

tO9PAr i Afrauigh tles st shepmhethpdwoofithé fnyertin, dFrgrp@ U slwows that
their res ective #CSO val

e Sk HRG PP SIS PACRF BHED AR EBE Ahovfslight bu
signiF#ehat! %?Slwﬂﬂ‘ﬂﬁ&wrg ¥Rkt - a%bﬁceﬁ@étidr% thfe %%bgtﬁnt@ilﬁed’elow }he apparent

usef vari ati ons and conpar abl e condi tions.
ICso Tomus]lulan toconetys(@badi lﬁ&rM} mf the kenta@le]] diat: ithoer 1mf:rt1rt1b |e$h1b1ts at
ﬁfro ch, substances_ t are nore effective agai nst
marked s gheh coBP UL RS- Suc 6%81u%tr» Decospsesvion mare Gvigany whep the
I t
comp 68 of B ctfe8ls oftdfher SRAHOIE bh iyt LA Bhe i iifbarcd to those
of imdn@ib.ef f ect of a substance on the theramutein as
conpared to its effect on the prototheranutein

[(HdRkveln %&k@@@ﬁ%ﬂhﬁ@nwayn pbthgunethod @@ﬁlrrpmrds witieh may show
pronﬂ%)rhé g%t%’vrl 36 gnrl: ltﬁee s S tex%I ut ﬁ%&lﬁeﬁnga[ f?Sé Vﬁt e%aas %gﬁge ggove)

woullftRexbedtd ¥ 1938 hlgHeﬂﬁét@ﬁiEﬂ? §ide cFehts ﬁrﬁﬂ&ﬁ:nish éﬁpeétall@over longer
gi ven concent ration 1s less effective agai nst the

gi ven
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theranmutein than against a formof the correspondi ng
prot ot heranutein or other conparative formof the
wo b@raeztei n (such as one that may harbor a di PEEUS26/045394
nmutation). The latter category is generally of |esser
' t g i ound .
o s ool o R 1o T RAES e R i others witt
respebtad certain tebeas swedlaf pb esBer-Abl T 'Eahuten (Caget H81.2P005] dhd still other
is _of no real concern fromthe perspective of
groups dagpaienicatessd such egmprrdsdrio|clivigal thivlss tayegver, besad upeg the

2007/ 062213 PCT/ US2006/ 4 -easily rec i ze a
teaclReF AP RO S REES PGB PYTH D IAmER GO b G yjncreased
inci@HRe BFSREWARINGdd &Ffddts iRANGIs tailored to his or her

needs. Such an analysis may assist the skilled

i[04t | Japmwferiad dreg sgeériiyg mgthvdof thepressmpmuatton intaves the

discrete categories that may be hel pful in guiding
follgWipgher | ead optimization or biol ogical profiling

es o . . Nt .

JOE o 45 SRR R Reinfof kst OT) MU e ierdlein for

whiexdrhdviel irhibide st aaiaspecddsired.t Pfigahe BOL bs ia@Reaads sgpboted to
be identified and their abiliny to inhibit or ' .

be igpligajesk i eptallitmrana pumeinicngaeced i Hesasugiplsgperhanisrilugite mgppropriate

| - bas syst.em wher e e gffe o) .
exoiEfie] AR O B AR T ReioR el chiewiicap af myepproprite
ther@hEREE RS athPleMnal bt PerBfmRidaishg standaRNR A EELds 9SEd) Gorre et al.,

effect of the sane drug on the cellular functioning of

Sciegcq A0 hseaeleel PCAAdDOR hSTRY) f Brisflnfpatitngs pravhevahech given a course of

o o By PR S LA PSS PSR BEY KR sspected
prot?%@fa&ﬂu%n %&ﬁﬁ)@%ﬁbﬁj@'ﬁﬁ%ﬂﬁh@%& c‘ﬁHc@Eéig& bntdi@?g&)%rhwxﬁfsistent with

unctioni ng of sai theranmutein than on

disegworrelesypomelidegtified tod beltsontiseiesanpinstdesved fibm syl petiants are.

enables the . djscovery of conmpounds_capabl e of binding
obteiEsn Firesiges IADfAlT kiR sueh peRITEGES the sequense of the

al B f . E oni .

pro Gl Ao UGl 0. 15 ELAPLe LARERA 0L
sequahteoftibe ene@i profothdrematin gSRr@IdDMNA Riqukadd) evIamtibi, i present, are

In a particular enbodinent of the invention, a

idengi Bagh aishade geryelpied yetheimetiorabresisiece efeihie Proteideramutein’y finstion
- At Y LSt the theranmutein.as.the
citndin AR BE 10 B IRS R R R B RS
methdologys Ofict adstsyaretfngdicinsemagfbiiSdre Edtffirmed, then said one or more
rototherarnutein as against the theramutein. (i.e.,
Confgﬁ@glr@ygnta cempiise adefmed dhrramptein which mesyydeiused it the gahspquent
enbodi nent of the invention, cells that

metk&c%ilémh In a &
SN rE We P er anut ein of interest are used to
[oeny i Ty) ehertieRlbf ARNES] hhtdxpRdstesithO POIT bRd ispr: bservabl
L at o) & A R e R oy 21 Qbservable
(medsuradie) phenvtymc tharattestmtthiténbtkalle esmiessidred the POL. In the case of

theramutein. The chem cal . agents may al so he )
s therfTRNBI B hRo e U AP is Pl g St baseen Aregjously shown
o BB A RTAUL Do AR B0 AL e
corréspomjingl pbtothanmutede dSudh epleharygadbbiactetistc bat {3 linked s expression

refer exclusively to substances that have a nol ecul ar
of thgd\Qfrrind bips besn pEeMiowsdy shayay tediergsporive taainbibiliersrigstivators of the

j : esare, soneti e »

POt b pclhes M ein il B ODTE R BF u B TR fengesponse.
One sindbehdnesLihiy, invédtdntie thd deEbRiva NsEo Afie YEADrEPbRIYor the purpose

refers exclusively to chem cal agents/conpounds, and

does not refer to biological agents. As used herein,

"bi ol ogi cal agents," are nolecules which include

proteins, polypeptides, andlAZcleic acids, and have

nol ecul ar weights equal to or greater than 2000

atom c mass units (Daltons). 130



WD 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 b B L e o AR TQF i 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 chefwe @smm ltles theramutein yt gfbnEhia peupllyiineolvesrcoasiagption of an
tein

exprleaiasbod]rvglc@fr )ﬁogh‘%vya\fgch él? tﬁg]{%mﬁ%%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

et alywd88). 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% %%:Kr)% en g‘gﬁlg IJsile r ?teis of co rarp ou nrd S
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 met hodol ogy that is capable of identifying a

chem cal agent that effectively inhibits the
WE200Be21Ab1T3151 theranutein to an equal or gPEHUS2006/045394

extent than STI-571 is able to do mﬁth respect to the

therloh il 408 SR JAPE G At bl B G hendPsce et o

approixiRkie tﬁés@hedegt&ukﬁmel $096ne, Y6 SRS, 8 {
ppLGUke”E% 2004) . [0149] 7 Pcannot  be overe%Sﬁ%gﬁug;hepunmns

from heomatens Wlm@mmttds:ambel bdjukted bym@justiigythe asefnd of inducer present, all
se at t sent time there is no alternative

using SR BRI (5o dhreempls: SomBmOR oL Abf A0 15
t[b?f@m"tlﬂvm pEad&do! oggv efﬁ‘d?na?ﬁ ﬁﬁ h BrelgSth st aZ[ﬂJOP%rgr defined

status. Once patients f ési st an
phensresponed ey betz&cﬁﬁzfmmely&hffeﬁeﬁﬁﬁ dtweerl the ptd1BREragitddih-adidehe
and death is certain. The nethod descri bed herein
therﬁpatﬁra@@rtqﬁ@gfc@tl dines aspoiesdtiobgiffersaets in (ohq @eem’ucfaytwny (if any)
characteri z nd c
betvvpgeﬂ gtla%gtt 1? ec(%/ 1t§/cé rre,merﬁne%p@?% erapy Lo 'Pheral%utem—mducmg

synt esrze e

mutPEoHS Bedy ilfeast Dl dbcrbite rtHéTkﬁe@ifﬂ: actiMBy SOMAI thefalfit&K rblh@h to the
investigator will inmmediately recognize

‘JOHP%’QH@\IBE mr@atbﬁtamuyelanwlxyawen@amgb tHerdmyutein exhiessing cell line with a

protERRERTGn ¢ Ror e el in i RIS Pabeiscetiet Ranoresponse s
qual[t@ﬁ@‘j‘t%%afn@@ﬁ b&th'&gll e@ Ph&D %@&B%ﬁ@%ﬁgﬂsf ﬁlgf Bhoose to

herein to the increased presence an tro
nomaaitzae\ﬂnet yctigity af tharthérembiin-B@iredsingtdet limeltd thanolthe prototheramutein-
gﬁlate conditions_ allows one to utilize the

expr Witenomyige irve roushdgBAEoR gletiads grovuidard igrthe art. See,
ibréﬁﬁhg% BolLErARE (kgzlly ef fective conpound is sought.
I'n the prese invention, a test cell is used
[(Bﬂé/ﬂ] dl HNitempasivelycire ekilled m@gﬁgh@dr@ﬁ’ay HEERRLYP e unmodlﬁed host
characteristic (as defined below) which is |inked t
Ceﬂwél%tr e heborngithe wﬁEteﬁ%mwect@mnlw pg gongpl edlls for certam

r n-.Qf ter
expel e%g%%%e%ﬁjé? f‘['l (letPsetS fl F%F 1ﬂ98 vgtétFIF an EFHZH’%%SIOH vector
encoaﬁ@r tap [he?drﬁut@tﬁmi’dstlht%tﬁlced/\lﬂ (ﬂ‘délet% %%ﬁérafth@teEﬂ%'H@ WUEIRE Bray be the
this should be qualitatively the same as

case gtk thy @@S@mrae pelyiistciastediis pieaygqing)g( srmcrf&i 1hh1blttat or activator of

the (R ERAET e P B0 i oy Bef oot sxalreigreive

agatﬁé@ﬁa&ﬁbio}h&ﬁnﬁelﬁr&%ﬁéﬁe& (11)‘1“@1 ¢h is observed (neasured),
sel ected and/or defined Tor subsequent use in an assay

fﬁiﬂﬁbd 4hd'hd ést mdoeitrobeaisrare thepnesishinad of plopsgated (although not
i Sti .S responsive to the total

ic characteristic
neceBa e G HBOTR GEor e s SR I infterisoh) pedtpitable
s
condgt%gfg :%fﬁclzﬁg@lgfgtlthll':’ ﬁet:rga% %a§ lﬂee )%Eé;s:s% &ﬂggﬁe‘d Control cells that are
expredsangahé p]fOltcﬁhd:ertt&nDtlﬁSﬁ bb‘ a’ehted astha l{rﬁﬁkﬂ Ihodlflat@i’ evaked
|l evel s of protein activity and is not apparent in
prototgrpmuteifh Or witBrades subsipngrrandtiest 6¢lls 1e tisntod wiith, tet 3pmpPEMds to

detel%ﬁg% @%ﬁ%@x i%g aE’r?@é) % 6&1/1193% 39tﬁer 83111% 61?5 El%éﬁge(isy Et}ei a}lﬂ}tg of said

substahtds t6 hicgeinlafothe bﬁeno@&s@@ﬁ@ﬁh thd"e}&f)@l:tle@ nfRAREL St RGatlvRW, control
amounts of either the theramutein or its corresponding

cells @Pb?@?ﬁémﬁhﬂ piotpthargmuieay may else &n selfstibried elependmg upon the
strated t enot c ch act rls
pr RS B BRSNS 0L 1S o

proteln Wi th 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 available at the tine the skilled

i nvestigat or undertakes suchdd project. (However,
clearly a known inhibitor or activator of a given
prototheramutein will always exist as a result of the
|ntr|nS|c def|n|t|on of the nature of a theranuteln
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t heragene in the case of a theranmutein), which will in
turn lead to increases or decreases of the |evel of
wo b@7oeiespondi ng theramutein. This all ows theCEKR10b€H5394
investigator to sinulate the.effects of certain types
r b f ck
theng;se R é/’lcﬁf glltx estesq Cﬁﬂﬁgﬂ{d bf)tg(insa lﬁ r{t:gtg Féﬁﬁ‘{lg% ft g:ﬁﬁ'ei tgmg, or at
anmhhaﬁﬁe@hd@hﬁﬁmﬂahoﬁ@@ﬂﬁ,mhlch bi nds |rreverS|ny and
covalently nodifies the TOT, rendering it permanent]y
i[Wel i v &) onsgrabrstimentcafiilag tnyelktm piipstagessdbay atf@a@wc:mal regard to

the tsﬁnglgsu gr}a%] bcefr%lgiydggﬁi’y eﬂq%;rt tfq%lr Fﬂ%l 1 Jstla%cgcg\&aéﬁ ﬁreﬁﬁi%no esponse Sof the

test @eﬁtsate kHeSRMRInaAnESAl Hr ekGinbidl ffe 1@%&%&%%@6ftﬁe<ﬁMtﬁsamutem
known to one of ordinary skitl that would be hel

alterf ¢thre gheodr emﬁnpmeﬁlsrotomluﬂrmdetetrhacpnessmgfcoaml| oeﬁenhleano[INA
ollgonucleot%des smal |l interferi

RNA
embpdiEsnt, SFRH g}g}gpé:a m%@,}g@{g}f@glbé@ﬂmé%htyetetnéqdulate the activity of
the ttﬁﬂ’aﬁﬁtéﬁ%ﬁhg P ﬁéll@' }{Ngh%' 1ﬁ 1§o cPEE?éc? nﬁ¥e

I'S manner eno ypic ¢ aracterls?
(proioshdrarnktesh dnd/okr ﬂ&rﬂﬁﬁﬂeiﬂ ﬁqn-@iprésbﬂhg} t@it@htdlBl TheRkilae investigator
test «cell. Notably for theranuteins, the selected

will jrdHpEppEeiaielhe manirirations pEthisappreagh fas maydieqitlispd e identify,
cel | Qverexpre s the t gt her anut ei n_and
for ep()c{ma}] n'ﬁ)d]tllﬁ{b% héttn %r{aypcf%e i (h%a g{ﬂg?tl tg ﬁlgrdlnéu C1l O tgftt e equally
effediivele b Ho'tl’f'!h@ ipkQbTheRimAsihiad@dbRé 8r Bbretdderesponding specific
protot heramutein. [0151] A phenotypic characteristic
theralsutgmﬁpl y a characteristic of a cell other t han a ‘
pi-C ch racteristic of el | Exc
20007 P T BE R S sfn B phsputieponainid ad inofide, for
exarhe)] rtféttééﬁbﬁ o QALRALESS BE 'p?ot@tﬁeﬂhﬁt@étﬁ Sk dRREBLNof neteQﬁressmn
pur poses of creating useful lul'ar assay systens
changecthatdim geguintd:d]by theactivings! thé th}aezntnaﬁm di titehemplest terms, any
i.nvention, B other lLimtatiagn of

charﬁ%@tt@%tltﬂféﬁéwﬁ%%ﬁ%dr WUEBIEAIOT NS IFVIGRSHY kPl With the
e 0 e
funcg?%ag gr 1\)//1?yaon (}H e@?%??}t@élnq%easﬁthﬁ% (tn] Ude g\h@le{l]lf)fl Shethods. However,
in sdlertiagd,givehtBarabtetibted tl&rdlml&ﬂrinm&gatbﬁnlaw st verise tactaid
any characteristic of the cell that maxinizes the 133
charggterstio Apididls Shezrrivery fSmons? pagmosponseiar¢argingfthe teachings as given in
detaﬁ %Et%?A "@Q &gh&iqﬁﬁgﬁ &t m§1§ | i Q\ggl“te @ n%%r% Hze t@gﬁﬂ%noresponse with the

er nee yplc Raracrertat
ther&thi@Binl dxptesdiRe Od11sq Bt bﬂthe\iﬁot@ﬂférihm&hsﬁpfé@hgceqrs
nmeasurabl e directly (e.g., observable with the naked
é@ﬂeS lpr ﬁhﬂlﬁCfﬁﬂﬁfi@ soEedp &)1, detsgtiompey be ormaenky by Aevariety of methods

very bR Bttorhist oL ol Bl bt odstadiye BrEeBaor e o

deteé”ltUn‘-‘J}" fRfofeskeHRWBE Etﬁta%ﬂpl%gele(ﬁ pRIfdihd %Fﬁt“ﬁ)hﬁmﬁﬁﬁohﬁgﬁlehﬁﬁtm (IHC)

“observabl e" means that a characteristic may
for detemom eﬂprotem sxpotdsmnyegepaiive cadadli gand bitelingppayepsdlat matrix

condi ti.ons y an at soev i ncl udi ng, t he use
blotige tgﬂyﬂwﬁé%ﬁ a5 NBehet §eﬂ%§¢ M&&ﬁ#%b&?fﬂs ofeall pepets. reverse

oo ER AR EEL Pl e o LR o

(ELISiA) heheispline iy ationd edsevs, gel Iatar(wmym gssagm nﬁdnﬁfﬁanfd@clﬁemihl perturbations,
upon how the investigator chogses to desgan t he assay

and @?éﬁémThfzaerle\@aehmﬂnetYPW@éa&teéﬁnﬁ g§iap be dgteriod #itBeison e nzatact cell
aftelP gatréétﬁ SVléLS %(18%’:91{(%6“/ Zﬂ’tékrga'tlgel&ogn Btsu 06 J{rggtion of the cell after

esi T ab rerevan
treatﬁféﬁf@ﬂ?th@[ﬂtﬁitb@lldfﬁh%&bﬁ@u@gﬂiﬂ\éeaftef the addition of a
known activator or test substance capabl e of
activating the PO. This provides the ability to
maxi m ze the intensity of the signal .that is
generated by the test cell ilASthe assay. [0152]
Phenotypi ¢ characteristics include but are not limted
to growth characteristics, transformation state,
dlfferentlatlon state substrate phosphorylatlon
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etc.), pill chariges, fluctuations of second nessenger
nol ecul es or other intracellular chemcal:; species

WG /0621 AMP, phosphoi nosi tides, cyclic nucl epCT/USRN6/045394
nmodul ati ons of gene expression and the like. The

ﬁg% ct %?ﬁc%t | %‘tsoag% (% L,%g% a%vsgﬁ%eéq\égg e%?Ct gn the theramutein
expfeglihg tesDcEell@fﬂ: ﬁfay%e @esitBe @t fdtHRcdsSard) to 1h§é'ﬁaltﬂ@ﬁIy verify that the
density of a «cell culture), or transientl

Conmewmsaﬂﬁmﬁedfareemtmgethm effogeen thet themsiuein thrdn@hgyedlremt binding
has hor t|on of a.s rate of the. pr.ot

mecR SRR G e et BRI cFiia athei aRHa er agivators (as

des1?e|d§BPEHeQH@ra&ﬁte‘ir?QdéSfdl g@ te'aElﬁlﬁgscc?fl the! }n%{r&cﬁl\@e reader is referred

| evels). In certain a se
to thehdefinttions of t‘d&aerm:s "actl\&tdrt': afiYinhiditoeta ¢ieg abbve). Mhisthigy be
es nodul at or of the protein. No
accqmlished b W&Héluﬁlre@lisﬁf@ﬁ@é@lwﬂﬂ&a&se@ﬁb@ttar@ fsnesn to one of ordinary skill

i 0508 AR L bt P B S B L R B R s wsne
cellsﬁﬂﬂﬁsfecwdamﬁi N}Blapplfébﬁét@(ﬁ)?&bth‘éfalnﬁltmn R ehePdMREM together with
"characteristic", when used to refer to the particular

APPIRBEALY lca’éﬂf@s B¥ digtatadybyound, ecmrntﬁa:dnethedd Sincegsuch methods are well
et BB WL U UL Bl e St SO s

FBBdiER dishek sBPERlEqued (Rie

Comgan beﬁ?%cﬁs fgrnatlon]%hat b@%%ﬁ@% observg%%ﬁﬂaﬁﬁhgﬂlzooz
Enng 817} ettahg(fl 9%&)@111“@]:)?@@8:915 in®hseh@oteey, Phklyek Sohss Incorporated;

ul.t ur. nl GoPLesence of an activator _of the
BonfiRaba. ebfl. {ISORGEen SrarSioiie Gobbigesn Toley & Sons, Incorporated)
4
s FETHISLADE! AR Cob a1l AELRRRI 2 9B SASGy et .
1981as cAI\/P cal cium sodium chloride, potassium

é i phosphati dyl jnositol, cGW, bicarbonate, etc.
1834~ ol Brdiowlar eppRodiment of thainy catian, fheimethedisarsed toridentify
-ABL-TB 18 subst ang
- Subs aéraszratg?tea??s Bé&)ésg&ﬁ[gg %%%Bg (ass 3&‘385““ N bgé j8 %Ogl?wrﬂgﬁm and
therahﬁutam&mé)cafbweb(pﬂe@éedfilﬁ BatF3qRuRine} fifls u§§1%|stanhﬁi‘(ﬁﬂ§ﬁ®dcﬁ$@ and the
initial treatnment of the cell wth a substance, whic
phenpfgspensgs utigiepbsdied araissavathcbataotensiis (femminat cait mlty for a
careﬂ\ﬁlgrlaef’ He ge?llc lé.lf[q‘l‘nelu glfld g‘r?) er f gF%?ilg%j)% Qaﬁeé eufq%%t (I 3) ’Unmodlﬁed
host 6181, BERGH talld onf@ifE HRExbREsIHR ISUS
cel | nust noSt ge aing | ntx?l nssll C phylg(flfgggr Yol WHQy B&?c]nally also be
usedp dppidt enotigr enthodimanrt.chatesorells labma mnEtyd)erused with or without reference

r ot ot her anut ei.n itself (such as the nere anmpunt
toa%ﬁ%ﬁ&ﬂﬁl to ﬂ%‘%?%?éin i nside the cell), but rather
sk beAﬁoth@f‘ﬁ’é’eﬁHtagsra §§ i dte{eﬂﬁlnraﬁélllj bE ﬁ‘xe s{a?%ttﬁ%sphorylatlon of a
activity of eranut e

dlrecpmmsumexf@mmBé’“ﬁ% T“S{ r@maisfnch kebstiatd is CIrlﬁlL(S}oaIfefeeﬁlt | 93eknBe 293:876-
istic of the cell which is distinct fromt he

ﬁ racte
80 @ E)Qam ¢ PR rehichygedipies thesseameqiion ety den Asovid] afdRas. The

phos RS YR ORI B SRRSOz
cell. pmmleaslowneur@iny siftigate iYPD OE. @&@%ﬁbl@su‘t@fral‘é@&cﬁhd’ &iRBe for these
t he phosphorylation of itself by transferring

purpessg, @rﬁﬁﬂe%ﬁ%‘@ﬁmt@t@h@woﬁlﬁmn o BRidgubsirdte bad lfeen ishown to occur

D riate.to .select the ryl ation
11181‘1%?%11%’%%0 np }P opA—)B }gﬁyliafé?ré xﬁﬂéﬁ&% SJEﬁ or PTOI as
discuestdradeter Otiel Sighdl tfa'ﬂ&idéﬁbﬁ cAREAIRAIIERE B{ aﬂ%‘ [ rhémtored

because such a characteristic dons not re | ect
activity of the TO on other cellular conponents. As
the skilled investigator knows, autophosphorylation
is not necessarily reflectii4 of the activity of a
protein kinase in a cell, since nmutants of protein
ki nases are known that retain enzymatic activity
suff|C|ent to undergo autophosphorylatlon yet have

a o

g, " o o o



[0154] The term "responsi ve phenotypic characteristic"
nmeans a characteristic of the cell which is

WO e®poeiye to inhibitors or activators of a gP@BENS2006/045394
protein (including, e.g., a prototheranutein or

. t u t n H

el SRl USSR APLARELI, A9 ERLS na s

INKhuvedd Heving 1f D and Bemem\{iiéﬁﬂ AK Tan(iiGRA3S$PI0) aﬁd others
country of the world. [0155] A useful henot

tHAphct &s |e§@mpllﬁ%t%h6éwémphibﬂm§d>f fileg €3 1p1jt ra@gt@m }é@tVP Saen

. her anut ei h .
idenfifitd JuffiEnRots (oe, SIS RER EREOs b FERLs pifnt pyeipey the wild
type pRit6hetafteih Ql@aﬁ“@l‘m simlar assay may be

appropriate for use with many different proteins of

(86T esAccdidmgdr alnm;bresenduwmsgm attharamuuﬁalgmffacnye amount of one
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a variety of difterent roteins.
delivenipg theaddimpoaadhoNe pfestrtiisventivie td a ﬁlenfnliﬂlbybtny method that may
a selected protein in order to caus

over expressin
aChl?Wéh%ﬁﬁéléﬁ%g Sherysiar ba afRsHbTyHifer %wpé@mllwar@nteraﬂy
(1ntr£\benou (i}r/] af 1an tarenrulsgl}l r(f}é’)bt% 5 Vf’ t{'/alng(ke?—?zﬁh? of Q? rﬁutaﬁ‘ggﬂ C®he term

amoant Speci

maﬂhﬁt‘l’easﬁmbl@ ﬁ@rrelrﬁl@ lihtakded 16 aRtlide] BRSs ndEnitdl 1, hirhkRgRboratory
~allows the skilled |nyest|%§tor to identify .,

animafeh demesiicpety andofpiny aniorads. of harapewtcally effectivetagraugt”’ means an

BTN RN R —

dem@@ @ﬁé?épe%ﬁ@ efrEdtCaiRflal ViiditiRE kinh& KeVRGLBRbitRIcaRbd cell growth and
a responsive phenot ypi ¢ characteristic, when al So

dnu@@nEMStrated to be responsive to a known modul at or of

is.referred to herein as |.zenor.espo
[911 87& heTQBélb"eﬁilo%B@éld&F aaleﬁlw@roérﬁﬁaeaﬂg IGRPEHD A ISR 3 by
n .
oYL g 3y L B Lof DBo0RERL O DSLATAER s
diseassetb 9 tidntddrecotdings arthi pnesent Tvenianime ide Osut arechot limited to,
recognition of this hi useful property of a cel
1elan6§1@rr@§§hﬁtsc @ﬁﬁh@fpmh}@r&% aétsalfﬂeﬁaqhatawg ReenFesisipito previously
: admgns ersa ks OMRE n%efﬁfocp EI EE) u?gf{l]hf& g%rggrhf}%a\? il R!)I# gﬁgﬁg fdividuals

ori gi na ener a

Wlth(iéé ectbc@%ﬁ&egﬁﬁlﬁﬁsto(dﬂdgstred?ﬁ%nt th@c&esulﬁ 30 a8k, differences among
66, 464, 688, 655; 5,877,007). The identification

‘fhermydalgelse Eor gxm@ple,tth@rolp AEPRI0ES po hgesipe Sipasresgndhiag in CML has

skill ed invest or mn | ul ar. ass t4m that
beer; gtneie bR IS aRe: 408 Mol et SRR YT T o resistant
recuhgl%fét dffoMLN iy BhLED Hﬁ"fe%nt %ﬁitéﬂ@épéﬁ 0BF-AY %ﬁhlggvarﬁﬁgjsensmwty to
herefore identifies such chem cal agents with a nuch

mhllhtcgh ef pHeGTaL. aﬂthasgummcthemhmmlmms@meng detghezapy, others may

assay neth d di Ios dinth hor rt (g% Thoma 1
preegist m&hwag § atte exgrpfesgrildiet Be s e Be s unti
suchtetﬂﬁ %’ the %Heﬁse sttiiélgns%?é? Enﬁﬁé O Eed l?’t?éa‘fm@xflt Fidea Elgwn &g of

0 sel ect a phenotypic characteristic that resul

therfpeatit agsney. G(Xmiyaﬂ:er Qﬁld téatinbet WA sucl bregxising Eheaalmﬁems reveal

phenotypi.c characteristics |inked to the functioning
themselvenas g glined  Jigoifens Hetermy ef Blaive RgRireRapyigeness leading to

ed to a

the 5k n TR iR Relfrlonlc e INELBKRARERCD,

observed in response to nndulators of the PO are

often anplified as the functional |evel of the PO is

i ncreased. Expressed another way, the selected

phenor esponse observed in cells that overexpress the

protein (or theranutein) islgarticularly sensitive to

nodul ators of the protein (or theranmutein). [0157]

Preferably, the protein is stably expressed in a test

ceII Stable expreSS|on results in a Ievel of t he
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of an assay. For exanple, stinulation or activation of

a conponent of a signaling pathway may be foll owed by
w@200efexes ory period during which signaling i SPCT/US2006/045394

inhibited due to down- regulation of the conponent.

f .th [ ch |
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the protein. Expressed another wa Xpression |
ageetiﬁaﬂi eeqd: F‘&ﬂhrﬁﬁlarﬂhamﬁwramamc agean gaﬁamcm @ qehtbiipitivps thereof. The
terist c.th are, observed duringbthe course of
f

aniiZjeBEEE Qi fesieaibe aﬁ‘ﬁllﬁﬂi‘tifig;ﬁgﬁ%t 9 FRiaBienesAbQte. aBxamples efrplkylating
r its | evel,
BT e e
dacabaaime . Exaopldshdeatinrataiyliies iatlhdg bahnsitiahital BXa588ian,
the g{otein is preferred, transfection fol I owed

of
daupgrybicineid packiaxek gemcitgbing eaniO@piépmemy irfhébitempirmpéedan (CPT-11),
henot c char act
B s e S R T
etopdbide (VP-2bafobyombisé NEnRLAGH) 886 tendH HRE!(VRE 25ntog&§omerase II
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inhijgor). e Wiher thecantimesplastie %ftnemdfbatecm thenmurdearf thehmﬂmtlon can be
es are prefe
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conpoun at a gl ven concen rati 0] to no ep
numgeius sk S,pmlndmgsﬁoo esané, thbgpeshgae the Wpkehad %eventy of the
affectin Control Cell to the sane extent i f
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howé‘ve‘i‘etﬁﬁl%ﬁ@ E‘ént veglﬂgié PSQL L itte@to 911 Arﬁgt}lg ddo%g %Pﬁn?

modul at'e e sel ect enor esp on correspd
admmmjxauem dramgnbtnapb@béb]iibnﬁdméra}bduﬁb heshtd or &h&hﬁét@ﬁ&ﬂﬁ%‘r@glmens that
atest cell relative to th.e ability of sa

mﬁf@gﬁﬁ&ﬂﬁﬂi1@eﬁé@@P§¥%KWH€P§aWEHyh@ﬁﬁm@sponse in a

Roesp [ eld. For t |
£050 D+ AR OSSR (b L v Rt R RERR o beng vt
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henores%onse nmust have been previously defined using

agengs, pRpibinstabphtes.onteoralatingzotibipticn grawthtﬁrceoit iahipébrspeal ejicte
termanation e des the skilled
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modiiRtL Gﬁti-ﬁbm‘icﬁl%ﬁ %@%htﬁanﬁ@gb‘ﬁesﬁfa ik f 81 &F\thng? MRPYO Y ninistered
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with dajipitars eractiveiors ofshemimuteing oss- react i vity w t h control

e s E e
Iteutr@ﬁf'@&Hétqécéplﬁﬁ*E iR ih tfhG: HoGa ?ﬁ}thersg fn a% ) toéf i I]il%er%rputein

their activity against test” ce rela
can hseithmstBEdgmﬂea abihyourdehmasherdgs lnlicﬁﬁiﬂaﬁe§9€63ﬂplfiﬂﬁt of a signal
a "wide" CSGwll assist in selecting a
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correspondi ng | C50 val ues using a cel ree a
system This exanple uses a protein kinase 137 mo
2007/ 062213 PCT/ US2006/ 045394 as the target protein.
This is the sort of situatilh that investigators
skilled in the art are faced




with on a daily basis when dealing with the probl em of
trying to performlead optimzation on a selected
W@ ooopoead or group of compounds for the pur posECD1S2006/045394
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oo et oA R AR VR REL PR B P D3 oo
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unds that. inhibit as_f rot ei.n ki nase
IO 7 bomeneBahrerng. e s s RuHORR Adgdsered before,
) dl'ﬂﬁ%%?%.ﬁél‘ cop enrc ijaﬁg P}?ﬁ%ilngglgi cgéetﬁ g?%?zag :g.ﬁ%%m}l?gitatl(l\r}] thereof,
i.e., Befosd dndfd’uﬁag Sl}tﬁible rnbyfter, gummammmwidb,efdrb,elulrmgsand after

likely the nPound is to have untoward side effe g
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B BTSSR, RV AR S el rvcens
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| e target protein. There is some
Sd“%@%ﬁ@ﬁéﬁﬂs?ixﬁgﬁwy being true in the case of imatinib,
%@8 c !I:Qﬁx%yr&%ﬁtt fnVédtonWhrtshsugalle indiids srasiietcas bk s
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i
utlhgeﬁc(:?rg?%‘gg\é%?y%% I{Hﬁhltdﬁ ghg gésgg%lﬁé% ?/gl?gﬁ@ tcgﬁeg&ﬁﬁnéﬁfy suitable for
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may result in untoward side effects in the patient.

This is discussed in further detail below Table 2.
woRe®aloe213 rom Appl yi ng the Met hod(s) of the | NRENUSING/045394

by UtI|I|2|ng a Phelzoresponse Based Cel | ul ar Assay

o BRSPS 05 Rl AP RE b KSR i
the B@andteved d’the fﬁ@ddrfbefn MeafedG@nd Melroufk of adﬁlrillg)cra]kf@)g of the
10 C 500 20,000 40 D 0 200 20 [0163] The concl usion
antaghmstSm@Iﬂhdulldé)ecma;\lmmmd hbwevanythst uhg @tasentﬁmmmom & not limited to
cel ree assay shown in Table 1 above
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ng 0 Y
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1 WA&%% h?r‘g’ée%f{tll%%gli lhu egg vﬁqdq} %ﬁgnd@? @edf h 05 ggtl‘eﬁté\feness of

the thB@mesH nedlaor AR RESe RN TH: | b&nﬁ@sﬁﬁ’oxﬁ R&&) &sii€well known
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mgr%cﬂent&f &f %C‘r?lél&t[rgt%bg’tfﬁ e 58 0en t hese t wo, all other
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wwi(l bl é (%g é}; Thi s neans that conpound C shows
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usuallp &8 wieeWwith 1 39rAF) &@Qﬁfe@@%?a]@n?&%%? Qﬁ’(%&ﬂ%%ﬂn a carrier which

al l ows the skilled i nvestigator to rank order the
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e USRI oL AL 98 SREAD. Sobll LR it e
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according to their CSG val ues, select the best ones

for further devel opnent, and repeat the process as
WOorewy/0622mes as necessary in order to fully devetDpSHNE045394

optim ze conpounds that exhibit a high degree of
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CIdgfeagerﬁe éllitopﬁz elg%cg&l i Bﬁﬁlgleﬁéadrﬁg I?nccon%o n%%ﬁ@%%ggg'ezfolcmtal?le salts
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stateloif il s valsiciveld predeftinvelitog ﬂéﬁﬂiﬁﬁt ing the | ogari thm of
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[BPEENt Hawtodre undersigadyand gepasted; thalt \ra@ntloxis indhe pravcipléseo!

o O bS5 57 b B ROAR BT B 4 ot v
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biftfonial
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of pl:g.B‘P 143 infq st E%l gteycpjrﬁssu[rgq;@ﬂetqrmugat@néhgp@f adlgenes and gene

j [ i ween .t
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patient. The cell-based |ead optim zation nethod
allows early identification of potential side Effects
as conpared to .the cell-free approach. For exanple,
imatinib shows a wide cellular specificity gap
according to the nethods oflilhe invention described
herein. This is consistert with imatinib's
significant advance in the area of anti-cancer drugs.
However, it is not w thout



side effects. Recent evidence denonstrates that

imatinib is associated with cardiac toxicity in a
warmi7ienes cent age of patients (Kerkela et al.,P@D083006/045394

This group may increase over tine as patients take

' i r . L tione, [0169], Thro
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refefeicassméridined hemin 4t dogsrREd B th¥idkh@sy, concentrati ons
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hi gher potential side effects in patients, especially
EXAMPLE bniENTIRICXOTPON DD A2PRO THIN MXID UG/ OPORI4
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A GehA15E ; - i Bi Itant GCarter et -
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o TP 5 560 e i U SV B
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BUE3EHipadn SHYG e ceasate ehielenking) (1) Qeiighequired for
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~ functional resistance of t rototheranmute
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amalyigy (GBI IS O (Pe 651kt ARE Bt oraee; Mg SHRIEROT e capsble of
deterhffthb bO&SH ok, ' i ¥
L% VB L e8R) Sy NG o AL LRV AT s
t he subsequent nethods as described herein. [0173] 2)

Provision of a test cell that expresses the PO and.
di spl ays an observabl e 152



(nmeasur abl e) phenotypic characteristic that is |inked
to expression of the PO. In the case of a

wo b@rae2tei n, the phenotypic characteristic i SPCEUSI00e045394
one whi ch has been previously shown to be responsive

{.nh. D ' Gtivators t.h her.amut ei r,
pRBbL BT S Qb oD RS oo™ b AP Befiypan biue aye
(coiteasanphie dley Riells)C gjeaidiLs fitsfphf biudaktoltRe bd
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di stingui sh between conpounds that are true positive
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dat ' . e t.ei N LS qverexpressed, in sone
staRD 0L AL wodrlfe (DML fUL o g h BPEERRT Mpicd of BSwan
inhitetiqu elsserictiat theesweaicehdenthtictslthat TBnpottsddaldry tdstiPeRSthen
construction of an expression vector fromwhich the
resciepisddpatdsfinedeahl-brsed pespy svsted uping Bad 3sTA t54bs teshardls and wild type

[ 1 , verexpressed usi.n t andard vector syste
Ba/E g oSl sl G R RE el O G Bn iR, gioonmds of
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i ' - ' Qr.. -hat does not
skl 6 0 g A B B LA EBASH) 1R PSP G e
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expressing the prototheranutein corresponding to the
fragraeiit apited TP pobr it 9 P2] BYSTAbAes wolhes B 1Rl St inase
domdipat are described herein are also enzynmes, they
usually retain catalytic activity, and therefore the
control cell usually displays substantially the sane
phenotypi ¢ characteristic as the test cell. The
phenotypi ¢ characteristic need not be quantitatively
alike in both cells, however. For exanple, a nutation
that |leads to reactivation 18 the prototheranmutein
may al so i ncrease, decrease, or otherw se affect its
specific activity wth respect to one or nore of its
substrates in the cell. As a result, it may exhibit
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desirable in some cases to adjust expression of either
or both of the prototheranutein and the 143 WO
wQe®70229213 PCT/ US2006/ 045394 t heranut ei n suREIT/URZEING/045394
test and control cells exhibit the phenotypic
ct et i [ GXi Mer-khe 158 .ee. This
ﬁggﬂae d%l'l fild orh;?oun%? Px}hgbll[eg?})tZZb gﬂflgg%g{w Yh3sueasured by

ne, Tor" exanple, 1 Xpressing the pro
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Iﬁ@i ve&ga. S%ch normal i zat.i on t hods are standard in
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seledtRb AdihibAoh ST BRI M Bl Yhe BPE3 3‘ K #Il &l 1R YaSHYIRBURE wiNype non-

al so wi sh to use unnodifie ost cells or host ceyqs
trandfambar Baf3 chik ax provasindiigwes § and @nlThe asmponids ghhibedd gowth and

for certain _experinental procedures. (The host cells _
reduﬁ‘?({athﬂ’(éabzlétb’lo§ CelhFPIRsTES ﬂ&nT%?é thesymgpingg eeusentrations under which - -

- . ' ' o] I norder to . .
e GGG NR NSFEHS PR B8 L LG b o e e
p2 1 HE M roe 21 AT P verd ieldtRtBreatRcted, @R tEllyéifesing both the

sgecifiq inhibitor or activator of the theranutein o
prototherapaisin as welk apibe theyampieinetetsabstentiatyintybitedl. do spma mastances,

j ' agai h h [
o 38 425 Ve R LS BALSLINIATNE A B
protéthé€ratniedin BRirbdsaigt@Hs. OfSep) PP agahse, Hight h?Hglgt_ Hg&lﬁ side, Compound 3

necessari“g at the sane tine) in gromh nedia (or even
resulthagammsh B2 1 GaridnBl 19) celisder suitable conditions such

@ﬂ?} f)rﬁtg‘}qﬁgg{p’ﬁ %2 EOdgaé%ﬁ?g’ggi pr@%i ﬁrggid% gdfuggash?gn?ﬁ'advance in
the fBFRbPh BEARMMaBleRpPRYcIPor t&Rhe Br Y&ehﬁftyﬁ‘g&ﬂga\ﬁgam Al Yven .
th a test subs

of the prototheramutein, or W tance,
thereamueine Jthe cesults demenstraeatoadusively thepowaafpiounethot @ identify

..determ ne mheth;r they are active against the ) )
critigafy PS%&OH{POE% SR QYEHCErC BFPEHEC Aiciaf pyused slapgresistance that is

i . 3 e _in_the s
i SR S PO B BT, EABTBphpyrmore, s
evidatpo essofukill ethisrapt thhtthe erbitiques dYme&hsd de€eribed herein may, using

.Substi tuted, dependingagﬁon the particular _
obvipienedifispims e fratehiony asily grrasalized de enyypatontidh therahesiaror other

&s&%g%§%%§%%g¥§%§§%%ﬂﬁﬁ%@%g%gégégnggogzl?ﬁézggst cells

and, optionally, on the control cells at the same

time, or at another time, and the results conpared.
[0179] In one enbodi ment of the invention, substances _
that are active with regard to the test cells can be
rapidly identified by theirl&ility to nodul ate the
phenor esponse of the



test cells in the same manner as, for exanple, the

known nodul at or of the prototheranutein alters the
wehb®nosrsponse of prototheranutei n-expressi ng PONUSIN6/045394

cells. In another enbodi nent, active substances may be

R AR e C T —
whekd dppréxitiatdhp 16,00@6dmpinth @Xlﬁﬁﬁw&ofrﬁee&ﬁgree of growth inhibgtion, when

(prototheranmutein and/ or theranutein fon-expressing
the mositpodint gedwth inkiibitory kilhstandes wersticysnod using tHe Methdd dyscribed in
reciate.the many variations of this approach that
et BH RS Bamponda sty gt a i llapsh oo A G were
b §e @é ¢ . . j ) e i . 2
subsk Eatn lg{tgstgeﬂéﬁgwﬂﬁggdqgl#@\é@?%ggh g%ﬁ én (gé?l %%et %\ﬂﬁ%g%'r&elnqﬁnase assay
usingtiod B3 Hid mautaiit€bme conghoané wak uiBvalableIbetpBAdedthg). Based upon

specific theranuteins. [0180] O her phenoresponses
such-tsmageabliearliset basrmesrimmediniels ¢leantd the skilledartisay that the method

5 i,on of, substrates of ~the . .
may R e el (e SUCRURUET ePlerarsetieaprnp anvprotein
basedipog e propér salettisregid RFadidnortthepRableéhdnée ecotdife to the

theranmutein. In the sinplest terns, any
teackingy Hicthe pectione giyen abnyeeetl the desumehts isdarpdretdd by reference herein.

For PN R Gl Bl FOael B Biotng 8hé Al Sy ehe artcapideeasity
desifOin bE8y Wstdin BBt ita6Rors HP}Q%%iéaSﬁuteinE Berfd8fidn: Bthef

given characteristic, the ski I nvesti gator mnust
protétheremuteans knowrhtatexbibitonutetiarsahatenh et dagfradifthndessutings the c-kit

criteriaofbein henor esponse accordi ng t he
EenS AR G 1o B hCIGH th GaE aF (EEY EraPLorhRCERH o dap Platelet
Derib &Y 634 831aL, ' fidi uld be i ~
o 8 Saclor (PIGR) Rk Rt (O RB Rk Bob Hould be ifprged upon the
utility@{ thramethbd tith pspetiab g radilisy & e eXlpea sSiingyednSprotein, including
[01,81] Characteristics suitable for detection may be
therqputeing apd pRptotheraieinsy cxiresred ey mommalinetell lypoer winch a
' 1 t.. Such nethods include, but
COH%aSP(gEOﬁ%ﬁ)]P%%SE%ﬁS{gé% s, 2 B&tion of fluotescence of
suitably | abel ed proteins (FACS), immunohistochem stry
EXANPCE 2f PHENORESPONSE-BXSEBIOPERIIZSTION, OF A PROTEIN
conpetitive radioligand binding assays, solid matrix
MOBP&A&TQ& techni ques, such as Northern, Southern, and
rn t f.cel| extracts. rever transcriptase ..
B e 20 Aot Bt Bl ey R PRl Whchings
of thisrveIeBAIHEFtimiass Ry activifsldoafist itP SISRROIY IR 1aRS2t AFSR¥%Ser, unlike
gel retardation assays, nenbrane potenti al
methgds tyipiagly ivestkin theyprdortae thei dpsimiZ4tmnrpebessaidreiphie alod ppifermed
. characteri stic be detected either on the intact
entir g3 Phs3tigflrigtise pEERbRROSiRORSS 46T polltiBePamsdsion Tor completeness
sake 8hd & dekhdné@hit th@Povier D¢ REEhEMbAS10 5T ACERR L
_after treat nenét)ﬁbof "the intact 8%3”% Wlﬁtﬂ’ g&iﬂeél?e QS%H System
usingsigbembhmently prbEutkO t2QOTHAGR2 18aIPCTEddS3 0eh O3 demonstrate that

0182 ce conpounds.are identified that have the
the C{E’E‘E P‘?r]é’d%"ftfsé‘&r? pBﬂtlY‘ﬁﬁ 1 ﬁ'@rpélﬁmrém?n&b%seé s¢ligartassay indeed also
% - i )..to
ol 088 65 AR 0L ARERT R b g s
recorabieagkeprodneedtdneyme.ef f ects on the theranutei n through

Ea(l) direct bindi n(g mechani sm i.e. that the conpoupds
gLeS | | Compowng ¢ higshgrasisaigimpliyriderified ps apmhittor va ther k3151

. [ t ut ei n_accordin o the .
theraffdfey 888 LEEhelo 4 el RS AP Ralp EEHE E¥pbupr Sarions
the definitions of the terns "activator"” and
"inhibitor" as given above). This may be acconplished
wi th nunmerous standard bindi ng assays that are known
to one of ordinary skill iM3he art, involving either
purified protein sanples or intact cellular binding
assays using cells transfected with the appropriate
protot heramutein or theranutein together wth

-

L L

- e



established in the art they will not be reiterated

here. Numerous reference texts conprehensively
wale@enex1such techni ques (see, for exanple, FOPETHI20861045394

Johansen, 2002; Enna S.J. et al. (1991) Current

o0 A OGS0 b P TS e S
using@thhdabl Ble@@ihal Yidnaytrisyhatitsic nhalbalsp @itk Qsiﬂthesm%?thahaﬁous

House G M 1988, Chapter 4, and references therein;
analcg@@s g@1quymn(tsj w:_e[ce tgpted using ghe plepaigsonserbased cellular assay

a r, enbo t ,of the invention, the nethod is
$$w8§é %‘f%%WFPf Xa Bétances that are |nh|b|tors of
fon7p2 1 BBGH- hth@’&%mal sREH@ARE bRipoditEC2, the contribution(s) to
protot heramutei n an t her anut ei n are each expressed
pharmacdagifd activity aeging fFbinghaistieanyl st@tidacahtaeedihd bragy, chimto, and
phenor esponses that are observed are

hydr%}%/i sleGHey Ve apelapdy it il perrsdiapglogiss V%Fn%ynthwzed that
consfé%rd:o{t{% ethé(r tﬂ? [1%15@1% 1tﬁ%h lrg)hgrﬂj W%ZCZ %&2 & (ﬁ%%ttfb d4uBF]t§tﬁ§nts on the

phen§ElihG suet ad 8o elllbi®, aitis@icsnyngete.HecaedvLidas posiN@Gtapsund the
only or both, may optionally alsqo be used. In stil
phenah@mgwelpeféﬂﬁb@hmmls rugturep é‘@tSh@eflnllé Tabléde may be used
wth or wwthout reference to a known inhibitor or
—activator—[0184] Another useful assay s the
det ermi nation 'Pfibl%he();ftﬂﬁlﬁatﬁfn oha2 vpdwaidson of a
1

direct substrate of OBcr-Abl -T3151. One such

subsgtr te is CrklF et al., Science 293:876- 80
(20001) an adapter ein which nedijates the
connecti on bet Ngd Ras. The
~phosphoryl atijon of KL is representative of the
“signaling actGyity of p210Br-Ab' in a | cell. Another
downst ream substrate is p62DCOK. Any such substrate

pr

woulid Suffrce for these purposes, proyvided of course
t hat| phosphor yFati of sajd substrate has been hown
to occur insid:ﬁgﬁg;cell and is not sinplya@n.
4t ophospho at’ the TO or PTAO ag!
I scussed ovg. Qthef transduction ca

conponents n al so be ried, 146 WO 2007/ 062213
PCT/ US2006/ 045394 including src famly ki nases,

STATH, P13 Kinase, raf kinase, RAS, MEK, ERK1l and
ERK2, JNK1, 2 @nd 3, MK1l, 2 and 3, MKK4, MKK7, AKT,

mMroR, HSP90, an rs. [ As exenmplified h "N,
Ci-athi pbitors ?Lﬁth N StN h tein have been
Fur

i dentified. ?ﬁhePnDP% t hese inhibitlors areRAl s
actiyve to di r|ng extents against the wld type

NARA N1 Q0

ptotptheramutetn LJ.UDbI —Abt=—wt—1 0186 —According—to
t he present inven'}K?TN a therapeutical]y effective
amount of one ﬁm-uounds t hat odul ate t
Cj%@ctional actggf y of a p210Bcr- Abl theranut eir
adm ni stered to~a nmamal need thereof. Thfiter
"adm ni stering" as used hec€in neans [delivering the

conpounds of the present invention to a manml by any

met hod that may jeve th esul t sought. They
be adninistereﬁél?ﬁELexanpl rally, parentereLE:iﬁ
ct-optravenou ly), topically
The tefm " mahal "

transdernalbxggr by inhal ati
used| herein I i ntended to include, but is not Ilﬁ%ted

to, humans, |aboratory animals, donestic pets and
farmani mal s. "Therapeutically effective anobunt" neans
an anount of a conpound that, when adnministered to a
manmmal , is effective in producing the desired

t herapeutic effect, such as inhibiting.kinase
activity, inhibiting cancerl8®l |l growh and division,
et c.



[0187] The invention provides a nmethod of treating

di sease in a mamual

by

di seases to be treated accor

adm nistering to the manmal

we@tdogwoeizve anount of a nodul ator of a ther anmut BCTUS2006/045394
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In an enbodi nent of the .inventi
Nai tered

in conbin

oth
have became \gsiquQL/Igigrevious
$. The h d N aNso>Useful for o
ation a individuals wth resp
eptbii ty grug—treatrenrt—t-hat
Iic differences anmong thgrapy tar
t he Eﬁke of p210Bcr - Abl

aling in N been ¢
has the raole t hep aqut &
5t ant ﬂéL\Ereﬁbe e

ns of P cr - Abl exhlleHvarylng
itors—of [JLJ.UDL,i‘"r\bi'. Al hUuUII S©

during drug therapy, others nmay
ation. These latter exanples wll
gni zed fhergamuteins until such
ase st{%&s@@s and i s‘ ovved b
own ¢l asy—of "t

ment stith exi tlng

gjg% bei ng'clinically §'gn|f|

[ive non-responsiveness |leading to
ession of the disease in the pati
I heranutein. 147 WO 2007/ 062213 PC
8]

ators

ot her”
-neoplas
pt her
eof .

&?”3"

tic
gh

| ati ng agent or an anti-netabolite.

T/U82006/045394

. alkylating agents include, but are not linmtéd to,
ci spl ati n, cyclophospham de, melphalan, and :
dacar bazi ne. Exanples of anti-netaboliftes include, but
not imted to, doxorubicin, daunorulyicin, and
pacl|i t axek enti t abi ng, &nd { ope SOmErase | hlﬁltors
C2irgonot ecan -11), not ot heci|n, ¢ ot n,
DX- 895Xy & oi soret ase | ijnhibiter), apd
etoposiﬁgj(VP-l@t t opoi somerase |1 inHibi'tor) and
t eni|poside (VM 26; topoisonerase |l iinhibitor). Wen
the lanti-neoplastic agent is radiation, the source of
the [radi ati on can be either external |(external beam
radifati on thera BE i nternal |(brachythera -
BT) to the ﬁaﬁgzdf—@ei treated. The dose of
antl-neoplastlc dent i stered degends op- _—
gerous fag i ncl udirig, for exanple, t e tlype of
ngger <:;§ an f the tunog, B

trea
It S
i nve

t, the t d severi =50
t ed andthe rout e of istratic
houl d be enphasi zed, however,

thcl
ntion is not I|n1te5

of

n of the agent .
t the present
ul ar dose, route

D any partlc
adnmi ni stration, or conﬁlnatlon of

chenot her apeuti c

agents or other therapeutic regi nens that

are

conbined with the adm nistration of protein

nodul ators. [0189] Anti-neopl astic agents which are
presently known in the art or being evaluated can be
grouped into a variety of classes including, for
exanple, mtotic inhibitors, alkyylating agents,
anti-nmetabolites, intercalating antibiotics, growth
factor inhibitors, cell cycl5 inhibitors, enzynes,

t opoi sonerase i nhibitors, anti survival agents,

bi ol ogi cal response nodifiers, anti-hornones, and
antl-anglogene3|s agents, aII of mhlch can be

L 1 T L L .

.




[0190] A nodul ator of a theranutein can be

adm nistered with anti bodies that neutralize other
woeoEwmbzxis | nvol ved in tunor growth. Further, BCT/US2006/045394

nodulator o f a theranutein can be admnistered with

a copfrpound that otherw se nodul ates a [conponent of a

signpl transduction path vay, eferably a conpope

of the signal transductjon @%Fl n which _the F
Cz\t‘i@r anut ei anact i ve (@n conmnmb& E

- F

el ot . n’ﬁl ction pathwa
enbopi nent\ of thé{ invention, a theramit fn mbdul at or

i s usedy conmbi nation with a receptar antagoni st
that! binds specifically to the Epidernal G-owth

Fact pr Receptor (EGFR). Parti cul arly preferred are

ant i gen- bimdi pr ot ei that bind to |t he
i blndlnglof one
2008/ O/k

extracel | ul main o
C2ot%npr N Ig/ iNg &
PCT/ US 006 045394 neutrali ¢ nduced
actiyati of EGFR. An EGFR ant/agoni st| can be an
ant 1 pbody that binds to EGFR or a Tigand of EGFR and
i nhi pits bi ngif\of EGFR to its ligand. Ligands for al

EGFR i ncl ude, orNexan'pI e GF CITG=- ¢~ anphi reguly n,
C2hggmar i n- bi ndi 3 d bet acel | glm
and TGF-a ar trﬁ“oug{tht to b ni n endogehous

| i gapds t result in EC@Z Ted ated sti mul atl%n

Al thhiinh TCE A hae hannan chan + N nt ant
ot rougrt— oo s o ttn SAOWAR—+0 IJ'C ore |JULC||L Hi

pronoting angi ogenesis. |t should be appreciated that
t he EGFR ant agoni st can bi nd externall y to the
B3 8hcellhese &r)mp@mdso’rﬁrgthea@s@d nmhehh%larﬁsmnsedwsmeﬂular assay

t_Dbi f th and, o i nt
systcel s Qb e a0 (o of it R ol i Fielired i Sybitfcd cel free-
protdat Rt EsutoHosFHIrRaaM %Qﬁ hiSd &)ntcE‘rﬂFatlQh Re26ERad Q08 Figure 18 .

: wi thout li'mtation, biological agents such as
As agntipbostines Fﬁg,nrd 17 and: Figunal 8 wajliindadaten therd Wes eetfiking, essentially ;

speci fj.c for R, .and chem cal. aents ‘
complgiesugiiglye cerrgrogsbeevrﬁnﬁﬁr F‘%“‘W ‘?Oﬁ‘rglﬂ%lp%rf’sth? Rignoresponse-".
base géeélﬁag)eé‘sﬁég%’ stem eﬁﬁi etgé(%?&g?sg\%ﬁn gﬁftﬂg 1?&1%:%%?;@56 purified protein
kmas;e"mmcbpmgphomylmmss@ene& s are the receptors for

vascul ar endot helial growth factor (VEGFR-1
HRd2V. earditional ohpmice] erodtfeamwer@mﬂerp thespe phenyl ring

discr]i «Q{% H}&%R e %%Qd&l?%lt c‘?fem(s?@i@ﬁ»os%é Ql{rp 2%&75%%{ tﬁﬂt eﬂe

beyohbiefiegype bfltﬁlstlhﬁé’rﬂﬁht RitRvdre Pdldred @y erihSncaﬁ@j)dSveﬁd}ea’.g@.dlt the p210B°
arpgfore,  duri n? or after conmenci ng therapy with
ndagei whidresnp tapsoudly lingi§ng pspseeneplivigt vk therongel wild type Ba/F3

i.e.. before nd durin S‘A@ﬂrd af 1.eBer-a6lufib
non-{gp ot RSl Bbriiind el B QP F e heing t s Wellas to
1mp1@9& bel&ﬁﬁ'ﬁkf%fnﬁrﬁlz%%%tlﬁhﬁdl@@%ctﬁﬁrth@ﬁe@i&ﬁf @tc. tA¥shown in Figure 17
theranutein inhibitor can be adninistered between 1

and bhtikedtogathsy with dhbledh hgdigosa doRPodals synthresizedmndftestetbingluded

oo B 8 B L TR AL i v
once a& @h[ﬂteﬂla&')fhé S %ﬁ{a? 5&)96 5ditFel By th€ QNRHET a%EHyl Hstem also

nore prefera sequent to anti body
exhibiter @ptein ]Elﬁd.@fix]lhlbmoﬂyfaetlpntymﬁht celhfrentyistem, vaeyes Ulhdisa [bhet were
met hod or route can be used to _adm nister }heranute .
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 nclude any reginen believed to be optimally suitable
for the treatnment of the pdffent's neoplastic
condition. Different malignancies can require use of




specific anti-tunor antibodi es and specific

anti -neopl astic agents, which will be determined on a
W@2107062213 0 pati ent basis. Routes of adm ni st rBCT/082006/045394
i nclude, for exanple, oral, intravenous,

Y i t u Qr intranmuscul ar .
i 5 SRS 18R M A5 L PSS conien
qual2efvdPEaRLBe RETIHERAAG PABS 941 radipionis kﬁﬁf&aﬁﬁ%@ﬂﬁ;r@aﬁon
numer ous factors, including, for exanple, the type o
assaint agoni sts, the type and severity of the tunor being

ed the rqute,_of adm njstration of the
Zﬁf@éoni@?@?ﬂrﬁ% 7 tRepedre %ticé TrEnges WelreFilveprigney between
the dellefrdef BESVesullRR UM HQhel g&lns b
© particul ar ﬂéthggngﬁﬁ$géf 0 é?%%@%%? ?g$?§§%eﬁ8f3ﬁ?uﬂ@
comBpiinda®B?-é 22 awhidheappedrn ol bremprd wterg @ thod ol - frendsSr tha® frethef

wat er, salipe, phosphate buffered saline, dextrose,
pher@r ?ﬁ@g?%?r]?asg ffgwgqr sytiery weh distiactions pat outike enhanced ability of the

' ' g . iers can further,conprise
oo Ao TR o At o e em e St g
classical celirfiles iafstiy Bgst@BE MUSing RICRSGHEMAEIMNRS sBceh WhE SkiSht have

whi ch_enhance the shelf life or effectiveness of the
consideasdeirtl é2 e bperinaosiantepnpnamdcyet the fhegoresfionst-basth @ssay
: L] . [ k [ t t, b
IR RSP 018 b BoltEL e e ot e Frsgopibomids tested. This
type @€ lcayl @tifrel tiah 8irab %3? QBpRGig el 1R gﬁ%@énﬁ Qhithdhit &bendence and
.admnistration to the mammal . [019 The conpositions
reliagge yrong: dellviterirdinligand dyethar bindvag assiyyhasfnof beemrepdie@isefore in
the inclyde, for exanple, solid, sem-solid and |iquid
PGS 8%e forns, such as tablets, pills, powders, liquid
byt | ORSsuntthSHEMS pRRSHIhveY: ; RS AUES -
gﬁ%p%sitq?ies%giﬁjgctéﬁﬁévéﬁﬁﬁﬁﬁitgﬁé?%&%@ d@g%%§¢o%ﬁgha
powgfidfapd repd rethoddepleatisptinizatien whicanrdgslan®de Rtessity fc]>r repeated

llggyjantrgééon and__therapeutic application. [0196.
cell IGRIR Vebhpasideiapseidhe bty iasempaund énkit #r cerresponding target.

Th : i: L~ known i . . .
»REORBLL, B RIRSE ALYy i apon e
phenatpotsebagidedsagnyystaink kesults,Udhiayinp eha ot %r%}lgaitﬁ'e confirmatory
carrier, or diluted by a carrier and/or enclosed
cell {53953y determrnatiops. Wil sueneonfinmatosk aptiejentsenaynbd preformed if
the s&ﬁé@xﬁ%st&aﬁ?&%ﬁ%s{%s go:(?c{(jsgogtﬂéiegp agg g&%r}egagW?ufnrr]lg{esgag}q tvs%é;hnt 1rs'method, as

eccarrrer

the re30lts dives ebdvesRbidvodiyldefidhsrs@t eri al, which acts as a

vehi cl e, excipient or nediumfor the active

[0R&?ledi Blrst skilidduigyestipgocismpdbiware that am asvey systérh e f afipkin or

f | e | gzenges,. sachet s, ets, elixirs,

nat“rg’u‘% %ﬁ%r i %ﬁf’s’i‘ mg‘écﬁlz&g%‘? @még’g aésaéfoﬁﬁﬁgcfgrhaaﬂd jindngpsray, or cellular
assayVBHrddOf. faRE-BHABI 2s@RN Y ) . 0..10% .

by wei gh?' 9? t he acS:t i vﬁlg%%%%n’gﬁ?@gﬁ)gsﬁ%l%mbﬁ& will not
be fragaifdhé possiypdyloé &lseqapitiveirtsnits eSherj ajdehé BlaNe B RIvE p@R% knows

. . .suspensions, sterile packaged powders and as a
that HpdEHeRAM! SR AGRIOP 61 WHURLICRHE SY sqsersetnes aut shoald be taken

into d ; sitions of the present invention
lnm(%gﬁd%ghgggﬁﬁggggﬁﬁgggb any suitable mammal, such as a
rabbit, rat, or nouse. Mire preferably, the manmal 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 given to
pharmaceutically acceptable salts. Pharmaceutically
acceptable salts refers to an acid addition salt or a
basi c addition salt of a 150 WD 2007/ 062213
PCT/ US2006/ 045394 conpound of the invention in which
the resulting counter ion is understood in the art to
be 159



general |y acceptabl e for pharmaceutical uses.
Pharmaceutically acceptable salts can be salts of the

w@oepoemds according to the invention with i NOPOEDBIO©045394
organi c acids. Preference is given to salts with
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texts, textbooks, technical manuals, patents, and
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p eachl S ang, closures of these publications,
OIOB%P@ﬂf FREHPCEBE i cati ons and ot her docunents in
faeky ﬁmét %ﬁ&tb@xsen%(ﬁnﬁﬁ{t%@ﬂlé ﬁ@&hpﬁfv@ﬁtﬁql e dkafcarnemnes may
into this application to nmore fully describe the
also elicmse toodxpirdse tao br thmeani evkn fdve dptimsteprbteimiaegets iore single Test Cell

ertajns 200 It is to be understood and ected . .
(or Thitde e atl Gt PRI Pﬁﬁeasﬂsw SHIVENS ﬁ??fﬁi?@mng
comfluiEL 36T BRSO 5 i b 1
certaimnibketigeatiomitubiions ek o€ spectiofty bhenp ik edtali favdn enthers may be
[0201] The follow ng exanples further illustrate the
prefarilentiuprelomder S awie Bt cshdliskesh kv-esd stfs apd fifectivgaon-
sterofad Ryti- 1{ﬂathlﬂﬁatogy fﬂg ltk?a? d &. n%@)r( g:\qlﬁ‘%éﬁm? Ilﬁétjllﬁ%ate bet\ﬁeen the

escri ptrons o nven I ona such as t
cvcl&m%éﬁéﬁéi type 1t{TOX-anstd COX-2 farily MefibersS Suo 14k as distsmination
the insertion of genes encodi ng pol ypeptides into such
may yesanag ms@mzsmed@nﬁmal ap anayrredegdbe I fg?hhoed opfetan wevanted side
host cel I. ang determ nati on

effeq BRLBRY By e aNG y e B SR -84 be obt &l ned
nu I
729 AR B Ot k) ARkl v iy
to mﬁxbltemi agtiCoé der@pfr fefegedHanotean tatgdm; rvdtec}rey oPp@sych tagits gramembers

et al. 4 t Pro in Innuno .0
of thwrprgg p@t@g amuly, ?%s?iﬁgp stagpt 1a fsrmg the perspegfiv 9 %ﬁl@giﬂstandmg
1t
the n@gm {élcainﬁo gflﬂﬁpllnécél%aﬁissﬁ'gé \/@gﬁ%&’% A %1%% EerftcalUdent. For example,
in thP€dde U 200610 453 Ddly ddes tHeldRPpukid inhélit themdidiype Sersmn of the P210
Cel | B'°'%§ﬁBaXM&@ & Sons, and U S. Patent 4, 980,.2
Ber/Ap} proﬁe@v &2dAces mbAt Hemeastierds witaad ineamadls Péﬂr@éblrlﬂg the c-kit
oncoﬁ}lrjogém r eAEsy sé%lxélxplbgw% i tﬁg IgH'unh%f b i 99?11’1'[]01’1 this cross-
ers ex ecte variations 1 n
reactp¥ed 1ﬂﬁibmcﬁ§0ﬂlﬁe kit @ncdphteintis Setedtipiedus, Bhicatdeqpemointytine stromal
made by one skilled in the art and it is intended that
such nodifications are to be included within the
scope of the present invention. [0203] Exanples of the
i nvention which follow are 360 forth to further
illustrate the invention and should not be construed
tolimt the invention in any way.



EXAVPLE 1: | DENTI FI CATI ON OF A PROTEI N MODULATOR

[ 0204] p210Bcr-Abl-T3151 is a theranutein of the p21
wQBai7/06E013 pr ot ei n (p210Bcr- Abl) that is resi sPAMUSEMGE/045394

inhibition by imatinib nesylate (d eevec, STI-571).
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results agai nst P210 and T3151 cells. [0213] In

sunmmary, the nmethods presented herein provide a
wobumdaeEnsal advance in the form of a general PeahiSen06/045394

approach for creating or identifying nodulators of any

gi ven) theranutegp results de

concl usively the ngaﬂ-‘?&of t he net hHo Q{'Ifgdﬁ t i-¥?§/15I
critically ne d_Qonpounds to ovdgrcone a specific
type of acqurr dn resi stance thhat is uniformy

popul ati gqns and is| presently
, It is e@gvident tol one of
he t echni ques @nd t hogs
descr | bed herein may, "mg\. obvi dus nodifilcations, e
strai ghforwardly general ik to any potentija

theramutein or other disgase assqci ated priotein of
clinical significance. AAD 2007/ 062213
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skill|in thi% art that

PCT/ Us2006/ 045394 02H4—+t—+srerarkablejthat—out
ofa primry scfegnyof nore than 100, 000 conpounds
wher e| appr oxi Iy\ 0, 000 conpounds exhi biited sone

degreg of g h i nhi by on, when| the nobst| potent
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Met hod described in détail herein, 6 Bistijnct B
conpounds were identifiegd d all {of the cagnpounds
that were subsequently ed exhibited inhibitory
activity in a cell-freezurified protein kijnase assay
usi ng| the T3151 nutant (d&ne conpoynd was uravail abl e
for further testlng) Based upon [such remgrkable

resul 5- omes i medi ately cllear to the skilled
artisan t hod may be effectively applied
t oward th entr tj®n of inhibitors or |activatorls

of any 2ln based Q_g;;Ee proper el edti onDand
defin|t| f the phenoie se ag¢cordi ng tlo the
teachings in the sections gixen above and the
docunent s incorporated by ré&fferen¢e herein.| For
exanptre,—w-th knonAedge of t-hefofegoing-—gne of
ordi nary skl i the art could easily dedi gn an
assay| system | fy inhibitors of theranuteins
deri vied fzonr ot her ) \ototheranutelns known to exhibit
mut atji ons t confer_drug resistance guchjas the
c-kit gene pr oduct orN . mal G owm h Factor
(EGF)| Receptor (EGFR), elet Dernived G owh
Fact gr (PDGF) Receptor a ap-P. Np limtation shoul d
be i rred upon the utility of the nethod with

respect toﬂ;giNablllty to be util{zed with, any given
u

protegin, i t heranut ei ns and pr ot ot her nut ei ns,
expressed i I Nan: cel| type for which a
correspon _3% phenor onsg S detect @bl e. |EXANPLE Z:

PHENORES BASED OPTNW /Il ON OF A PROTEI N
MODULATORY0215] In this egkxanple,|a conpound
prevrously |dent|f|ed acé%rdlng tp the teac¢hings of
this |nv IS optlnrzed for activity against it3
sel eqt target. However, | unlike t hods
typlcal used ?bi§Pe prior art, fhe optimzation
process re|n 'ﬁ“x so_performed | entiyely through the
use of the phenoresa- : sdoce] | ul ar assay system
For gonpl et eness sake -nd o denpnstrate of
t he rmthodology to refru: a cellrfree assay system
usi ng-Tecomnbrmantty produced—target—en i
used to i ndependently denonstrate that the conpounds
that score positively in the phenoresponse-based
cellul ar assay indeed also score positively in a
~cell-free assay systemformat that is standard in the
art and uses reconbinantl yl¥ oduced enzyne.
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cellul ar assay systemto predict in vivo efficacy of a
gi ven conpound as conpared to classical cell-free
wagseesst ens. Using a cl assical cell-free scPeeuS2m6/045394

m ght have considered C2-122 to be an inportant
EX@&%Bd&ﬁd, yet the phenoresponse-based assay

i mredi ately rules it gs&-being | ess potent than
several of the ot he?@;‘p%u @ This type of

| ead optim zation ?}nategy \ 0 """iellular system
Wi t hout dependencelgg% rela’ance upon fa cell-free
radi ol i gand or other binding assay has not been

r te A in the prior art. [0221] In sunmary,
llizezi cRAFR] Sehdine:. orovides the skill ed

i nvestigator with g.gpowerful and rﬁpjd , et hod for

| ead optinizatioﬁ—gﬂi h suﬁﬂfanLSF ejnecessity for
repeated cell fre€ n witiroywesif[Cdtions of the

ability of a conmpound to hit its corresponding target.
Thus the opti m zati'on process may be* perforned

a entially entirely with reliance upon the
S r eg‘%@ﬁeg&e&%‘é&et%& Ahpedyiztiae Rl sompaund 1 G g)andAf N-
- i j I e
amEAFSRARE 01 ALY GO ALY ol R ety
evapytidneat peiut et pressurd and the r&kduelves ponrashiodad-Mateg (S00SS T autiously
to do so, they are generally unnecessary with this

and gigerber 1h<Theixtyre sias thendilizapd asthe selibiyes vadsti with water to give
con%%ﬂﬁ&%tr%bgno&ggﬁg] The skilled investigator is well

War & “that “no assay system of any kind or nature,

whether it be a radioligand binding assay, ELI SA,

rozend bi ReAADuIIRMe: OF Cellular assay, is free of
#alse-positive results. This assay system while

surprisingly robust, will =moty be fre8 of the
possibility of falLs€™ é[iﬂveﬂresd1j@§%Fiher, and t he
skilled investigatoptknows that VTgependent
verification of untisual results igﬂ i nply good science
and shoul d be taken zinto consi deration where
appropriate. 159 WD 2007/062213 PCT/ US2006/ 045394
EO0R0PL E E3peteNCRERPONS HoB/ASED oRROED iniphiEn MR (A 0RRYIEL Nml of
hKFﬁJ T 0223 he phenqr onse- based assay. system
ethaB? ) .hggi?g\gbﬁ IB%‘H%HW vgaé qggggérgawbsp&f FlQ@C ]lnh]é min. “"The mixture was
stirr@l R0 £ &ld Ratdd\dk Y °0f o] Finyie nAE%%HHQ afﬁ?l hﬁhtFoqls\pﬁl’f byater (50
toits ability to inhibit or activate “nultiple
ml), ¢bsipionnd 3pyastobtainddaasgegedlotvaotidl b edemudiee filtenton. For
g@gﬂﬁle in certain instances the skilled artisan may
tepegF%ﬂmPﬁkPSEﬁfifying or optim zing nodul ators
~of a.given target _propein where additional proteins
apdjﬁ, wn t hat ﬁw@?ﬁh inct but highly related to the

mt |
tqgf t _P®%: Such/protein famlies may consist of two
r yrore nenber% at share a high degree of honol ogy
~'bot h t he ind am no acid sequence |evels, yet
the*fam |y nemberé may have distinct functions within
¢§§ elb. Througﬁ iterative application_ of the
E ror e Expedmentl Detailsy Jodnh gk eqmpenpdid e gddegifoml of
I i-ndiovd Test: Cal ressi|
N R o o ey Ry P iR P s
obtafned after filtratien. dPwification besbdlueel dhrdrht8graphy Bave pure compound 4 as a
. . correspondi ng defi ned phenoresponses to identify or
lightgieilpwiseid-conpounds that are sel ective for one
j cu ]| er. [0224] In yet another
E%%ggin%ﬁ%m%ﬁgbﬁ%hgﬁggent i nvention, the skilled
artisan may also choose to express two, or three or
even four distinct protein targets in a single Test
Cell (or Test Cell line) and create a
phenor esponse- based assay sy6Tem useful for
i denti fying



conpounds that are NOT sel ective anong indivi dua
i sozynmes of a given protein famly. In certain
W b@rageus i ¢ situations, |lack of selectivity am@nysS2006/045394
i ndividual fam |y nenbers nmay be preferable.
| buprofen, for exa His all estagphished, |ow cost

o

safe and effective ngn- stergj dal anti -infl ammat ory
drug that does not _Lgagj:.l_;a @ rimnate between
the cycl ooxygenase v % 1)~@ndr COX-2 fanmily
menbers. Such |ack oféadi scrimnaties nmay in sone

i nstances be beneficial and may reduce the |ikelihood
of certain unwanted side effects that may occur with
an overly selective chem cal agent. [0225] Profiling

[d234bi oEggbdmlentr DREiB: TH tite @livdh cfwoR@ondd\si(1)0 g, 1.0 eq) and
respect to its ability to inhibit or activate certain

DMF &). g,dzap rastosnt) in 30 gt of digieronesthane Wﬁ@tadéwc(iCQfélazg@t%l g, 1.1 eq)

of .the rote

arop§fes TRRrereion ity A rDa s ki i Mty kenPRB o give 128

of cruagﬁfoaﬁarbqlcaﬂlpohﬂ& 6NRhRE WAlisefbr 68 Adth Ep WRGHAuRAES)
action of a given chemcal agent. For exanple, in

puniﬁdwonase of imatinib, not only does the conmpound
tnhibit _the wl e version of the P210 Bcr/ Abl
L(%tsﬁl n>( ?“‘fé‘é’f"%ﬂ%‘e‘ﬁ’ac), it also cross reacts with
and is capabl e of inhibiti ng the c-kit .;ﬁoncopr otein as

well. As di scussed° ‘ov’é‘*« e backgrund of the
i nvention, this crgz ve i nhi ion of the kit

oncoprotein is ser [ tous gastroi ntesti nal
stromal 160 WD 20071062213 PCT/ @Oé’/ 045394 unors
(G ST), a type of tumor arising f Ethe smal |
intestine, are driven by kit activi‘By and are hus
responsive to imatinib treatnent as well (NEJM paper). B
[ty SEQ:Beﬁfrféﬁﬁll mﬁﬁtst Tolide %H@proﬁh&@ffcb ?@hﬁdG(] 2g 1.0eq)in -
protel ns need not al ways be associ at ed toxicity :

20 ndf ofdichlogmeitimns ovae addddahtefusombthyl- pimylaeram (094 g, esO eqyand

e T S AN kel e i
IN f; OEESRARY P& 1181 gd]ﬁtlc%{-ﬁi H@Eﬂgﬁﬁlc 15RF Wl @@ﬂ&'te\ﬂeaned over

ove were tested In ssay ‘system
N. aZSﬁ‘@ aid bedesttaaidosyiee cruée ﬁﬂoﬂuéts:ef eohrpanpll§. Witeapdrification by
assigned activity categories_as shown in Table 4. The
colupghEvarioSeRhy, i 1t § obepmpimdet was eb@stesent ed by the

L(?)%3L7?vm @91‘9;&12%%["9‘@5’ wherein the 1C50 for a given

€ concent ratl og at which a given

corrpoundlnhlbltsthe vvf‘ﬁ f that cell line )y 50%
in the cellular asSay syst&@fm@npouﬁ Yested on a
given cell line thai éxmxgaga&f&&ek&& C5Q yatwe that was
< 300 nM (I ess than 300_nan& ar.) we "desi gnated as
Cat egory "A" ou hds. mgauﬁ"ds,zfst‘aed on a given
cell line that *% i bited an 1C50 ‘ue that was ipM
(Iess t han Imc | ar) were design tzed as Category
conpounds. Corrrfounds ested on a Given cell line

e c PR s 4B o bRle S pRgbpY S E L0 ana 3

mL SORPasIESeticGRMPRMNERIed ﬁéia@l%ﬂ@ﬁe@tﬁtaﬁﬁﬁe E(ﬁfl}j gl4.08q)t T8¢ reaction
exhi bited an 1 C50 value that was > | OM (greater than

mixtore ‘eaﬂﬁmmfcdmat@_]@ seqlpd ahindagad) to\ROF € foled] lynaftecoming, the reaction
mlxl%\g sl_f:la,;t N%%W@a%kiﬁgigﬁ%,reygﬁg&gg évitﬂﬁdic%?oﬁgmethane and
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HOBr ocl NF\ ~~-NNN ~Hor CG ONF\H//f NN
N BB N No O----- --- 161 WD 2007/ 062213
wWEMNS2006/ 045394 Structure: w BaF3 T3151 HCTFUS2006/045394
~>--NNNBB ~ONHOBr F// \>-N/ NNr-NDD

the %aq\i@@sg\vas 'dged,'&o&%nlt\latehl & gRe a':brbévﬁ seli(ji. iPuHﬁQatBn ‘tg%r%arative

TLC gave compound 8 as a yellow solid.

[0239] 7. Reaction Scheme:

oL
\m{ ,»?
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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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-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 IPcer coo?mg, 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——\
__M T ——— whd F
{)"i iz \f"v;:
- of

[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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FF /N 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 N,]\%p%ﬁnféﬂ% I%\%\tlﬂﬂso 13" Am&hlré\lo%orﬁp(wmd 2 (d Jl\l g, 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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oN NHF I N~ NNI O d AA H ~~ HF~-NN
A NNNN-1 1/ N~BB HH FAN/NIT NN N NN\~ \ |
WO 200023 D HI Fc \>-- N -NNN OHB A EHIS006645394
WD 2007/ 062213 PCT/ US2006/ 045394 Structure: w BaF3

of dffmRrgfoasgia i yepiddl T RRS iy Voot it ko
solution, 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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WO200H0622 H F ~~ - NN N HNNAA NH- F BCI6S200€045394
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' ﬂalgh Ic::hroma’co graphy 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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F\> N -NNN \ AA OHF FFr-NH F-NP4BB
“-NQN HF FH JNF~N NNM/~Cv HF F __(NNH

WO200768243- N/ B B OH H 166 WD 2007/ 062213 PCT/US2006/045394
PCT/ US2006/ 045394 EXAMPLE 4: ra p~~ & F [0227]

Reaction Scheme: Frg.4] & PC C F " Ehk %
~r,~V-clircz_ingil~mih~ 6!—[—9«2\2. eri ment al
Details: The mixture *f conpound § (55 g) and N, N

di nethylaniline (24.2g) in POCL3 (%10 nL) was
1621 01x e d Rk inverdtal lﬁ’%ﬁ M@%géﬁm gpcopﬁé)g&rﬁé ZR?% g% 0.955 A1) and

reduced pressure and the residue was
SeOh €27.5vat @247 5d0) iglacetrutcid20§ 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:

{}% v f \f“ Sl Y ?;,,«
¥
2

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:
S B %m ”g s
B0 LI — r P
PAdzdbslk Sy \Ll:
cet sty -
8

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:

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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and stirred for Ih. The mxture was then filtered and

the solid was washed with water to give conpound 2 as
wa@2opiobnms sol i d. [0229] 2. Reaction Schene: -rBCT/DS2006/045394

r EfC, H2 [0230] Experinental Details: To a solution

waté}faflﬁ m%&qh ué}&\lﬁg 2% e'l\g éé ntfmhés) Iees%]{ta’%g %H%ure V%ﬁ%é{t&c{ea with

dichldtemBihshel (25 MR s 3)§thercbﬁ£$1ﬁedror@alﬁc hyanad@addesealNa; 30, CA frer
for 15 min. After cooling and dilution with water (50

filtrgting of thepbuh@s.3hedlratshvas sragenitated tpediveothe suide @rqsatie vhich was
donaft I‘tfl| @%I on. [.0231] 3. Reaction Schene: ;e-r~ C~
gepimi & nental Details: To 1.1 g of
@mun@ ﬁeg@t%,ﬁq@ﬁg,es m of NH2NH2. H20. The m xture
was refluxed for 2h. Aftgr pmol i ng, the crude product
was obtained after fi \trx Hon. Pur},ipj ca1| on by col um

chr omat ongaphy gave 0 }:{e compoundr a Ilght -yel | ow
solid.y x Reac¢tion Schene: 07/ 062213
PCTAUSR 04 tgii Dr % E, c 2 CAN‘ f} S [0234]

Experi ment aI | s: TepHt he sol U ‘T"’on of c wﬁq f"’\

(1.0 g, %0 eq) and DMF (0.05 g, cat. anoun T\m
mL of dichl oronet hane was added (COCl)2 (0.81 g, 1.1

€eQ78]dr Epmesmenwd)etmi@ctﬁ sriutiixéfinoepaasd 6127.740hga. 1 mmol) and

combp i) et TR CORESTELRLE 0 P 12 P e e
h. T%%gagé\tf%% ﬁ\%é Ih&%ﬂtunﬁéir Ije&ged \}}P%%ﬁlfe]:g‘iﬁ% b%g%\] [v%?é eéar?ted bglprep-TLC

tog@ettmdesxredrmmpmmdrude product of conpound 6 (1 2 g,
1.0 eq) in 20 nL of dichl oronethane was added
oromst hyl - phenyl am ne (0.94 g, 1.0 eq). and
EXM&&@ arnine (0.71 g, 1.2 eq). The reaction mxture
was stirred at r.t._quey nif'ght, washed with | N NaCH
solution, 1 N HC Sol i 0 =and brine. The organic

| ayer was col | ect eqf”' ried ar  Na2SO4, and
concentrated to gi ve~Crude ué . of _gonmpound 7.
After purification by col umm 0 aphy, 1.1 g of

compound 7 was obt ai ned. [0237 Re‘

Fe%79]1 1. Reaction Scheme:

o EI:BH?}« D,
gy
4

ti on Schene:

PcffPF’mL

[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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[0238] Experinental Details: To the m xture of
w@eoopoenad 7 (0.3 g, 1.0 eq) and 3 nlL of triflROFUS2006/045394

acetic acid was added hexanet hyl enetetram ne (0.53 g,

a) 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
waid b fhon PREERREE S T BlaYney i 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 nyg, 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, 8® aunely nndwwm@d\ﬂe(éw ofg, §& aunelhcerd : ReONer(174(bmlg, 17F 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

Schene: Q FA, se J! e d tube 0 -C, 21
was p@mnqratai{p:egwc:ﬁwtcalhdetp&bdudté To the mixture of

f&rgl%ﬁ)unq ]%ezgtctlon Sgcheme eq). and 3

HE N " §
s T 7 e 7 “{%5
= T_W R »«”"‘*jj . - ng ‘\s,x*k
(254 . L ] my""“

[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

176



mL of trifluoroacetic acid was added

hexanet hyl enetetram ne (0.62 g, 4.0 eq). The reaction
was®7M22007/ 062213 PCT/ US2006/ 045394  m xt ur ePEEES2006/045394

i mredi ately seal ed and heated to 90C for 20 h. After

h. "Pl%o%joil\;&h\x;ﬁg%gl{o%gﬁ hf{x?eg ﬁedﬂceé ﬁ{eg u‘é%.sivfwﬁ‘ %3913'{1% ﬁlla%) ?e Htt%d I?T)éprep—

TL@eslgive te desigenédingdhage was dried, concentrated to give
a brown solid. Purification by preparative TLC gave

conmpound 4 as a yellow solid. [0245] 3. Reaction
EXAMBIOE11.0, Hr N+ "OH dichlorcm m hane~ F fa Hr
t: JI of /-N ~1 x=] u61HExper|rrentaI Details: The
m xture of conpound™4: 50\{1_9 1.0 eq) and compound 5
(19 nmg, 1.0 eq) in hl or onet hane was stirred
at r.t. overnight. prec*g tat es vere col l ected
and washed with di chl or omet han ' nder vacuumto
give the desired conpound. EXA /' bra 14 N
jai [0247] 1. Reaction Schene: ua(ﬂ[0248]
I t To the solution of conmpound 1
%g@gg] me]li%aap% géhe% ~ of methanol was added 4 nL
of 1Nl\la()—lsolut|on af }Wae m xture was stirred at

r..t. overnight. Soi%pert? wasev#par €(J and the
d tTp‘H—B“W a/jx %?I c acid,

resi due was aC|d
extracted with d|cbloronethane The @rganlc | ayer was
dried, concentr at e to glve conpound : [0249] 2.
ﬁgﬁ |on Schene: r3 z 170 WD 2007/ 062213
U dbeenimendal Df[teé% éf o @éﬁm e degassesemitize. of prpound 1 (5.9

& 25Inhlh S PLortifIRGNY 32%@311%11?}) ot oyt | Mdlébg{ee&gﬁgﬂos» (20
mL H(Ht) V\(a3 Adaag, PA)(dbbHI26i Mg, (LO28Hani) ﬂid@hNQﬁtﬁf&pﬁb@@ end\&fredat 100
stirred at r.t. overnight. The m xture was washed with

°C for A8 hnAdigr g@l@g,t@mom\m@erit@mm&@dn\g qtﬁthe solid, the filtrate was

et R Coh A T Ao T o Sl 16 Gy BHF crace product 3

whlﬁpisldm?leﬁ&ft@f@tvﬂﬂfoﬁpﬁynﬁ&t@hVe conpound 3. [0251] 3.
" Reaction Schene:
[0291] 2. Reaction Scheme:

\—-5‘1« , M
HW-&J@W ; s
2 1
[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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~ G~ kt~IN CF 1 1& - CY, [0252] Experi nental

Details: The solution of conpound 3 (0.2 g, 1.0 eq) in
wdaome220f di oxane was treated with 4 nL of 1 PCHT$2006/045394

and the m xture was heated to 60C for 2 h. After

R T2 AL LA Ry R P B A o.85 rumo

undwEseehobpliRrandatied hag®rC ori48 Matfes filteitingh b Ro N 2R H  trate
and evaporated to dryness. The crude_ product was

wasgoneeniregd by 2o rthﬂmu@mmdmt&gwblpms used g wext glsppatheyt murification.
] 4 React i Schene: F, NN Fx F [0254]
é)@%%ﬁl rrenpﬁf'% %q\ e The ni xture ,of compound 4 (40

1.0 eq)#and conpou 5 (30 f"lOeq) in5 nm of
d| chi or ore : red at 1. mmf@ﬁg *aThe ’
m xture was co c_nt ' drynes% ed by
preparative FﬁSL‘ |ve the desired cofrpound.
EXAMPLE 7. at4 3 Fi ICE [0255] 17 Reaction

il %ﬁe ﬂfplerlulengzbl% d&gﬁ’g &Egcﬁﬁﬁémoﬁgso%%@ é%ﬁs mgh?o mmol) in

dichornmictiyhe (ﬁﬁ)ﬁﬁ&) wag 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
AtmgRpHEOBLR 135 F*@Wi}gzmﬂ@ngqg re ¥or 4di CHICPISHER Neas OWked 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 e Mﬁz$©4, glnwféltltatﬂmmmcaltrate[dog grynegs. Fesssidomiwas
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 chfoforret hane, héd “t he ®or: gang, T ayer h wat er,
d* Wi | @anﬂi—"_ey.a.p.o.LaLgd o0 drynéss”‘ The

i : “"‘S pur|f|ed by CO|UI'm chr omat I tﬂ_%‘)
gi ve Con‘pgund 4. |

[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

ERAPH2ulH
1
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[0259] 3. Reaction Schene: 14 F [0260] Experinental
Details: The m xture of conmpound 4 (40 ng, 1.0 eq) and
weemwpoe2ds 5 (30 ng, 1.0 eq) in 5 nL of dichl or pereURANE045394

was stirred at r.t. overnight. The m xture was

AR il A PARRS RO b A PR g1 ot ond
comfpOifid ] (10 g, RetEd trhol) aint BO SO (mrg; 0.051 utot) MABLOH észloo niL)3vds stirred

[0262] Experinmental Details: To a solution of g
at rqomn m?@r'cyturém@ntﬁ%wﬁhq solegui s yerpenadainder wtycedfpressure and the

resuﬁlf \ggﬁgﬁed b ?ﬁgh ggé f l o @oq%g%é?(éggyg gget%tg/ }é‘?‘%ﬁf@m ether =

10: 1qm@ggzelmaqfold?gg§g@a)3 Then the solution was heated
to reflux overnight. The reaction was nonitored by

LGNS, PaRegatiomt $dhemenere 172 WO 2007/ 062213
PCT/ US2006/ 045394 r ved under reduced Rregsure. The
crude product was %@Wl ed Q%Hfl ash chwna raphy to
afford conpewr 26 -Ae
[ 0264] Experi nefit al Detalls 250rrg (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%*Hea) mon Sc‘ﬁé—rﬁs‘_t‘g*\l% M~~r ﬁf‘q’ 0268]
Experinental DRetails: A solution df of compound
4 and 43ng(1l.2eq) of hydrazine in 5m_ of DCM was
$0304d e d Experipenty Detait r mixtheeo ficempoingh’ (3-&3 gr B2 ma]) and

comfBUERLL et SRR HRONIE RS P G Blgoer 465 me, 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
OOt L o
: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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EXAMPLE 9. Fr \}--4J [0269] 1. Reaction Schene: 173
WD 2007/ 062213 PCT/ US2006/ 045394 8r 0 [0270]
wezpensrent al Details: A suspensi on of conmpounelCT/USDB6/045394
g, 0.145 nol) and Se02 (27.5 g, 0.247 nol) in acetic
acid (1200 nL) was heated to refl x for 12 h. Th .
and presi ek Sn ThE RIEGIPES o coNEen 1 W OER I P BATEihC ML), 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 NeZSQdwithe fjlAH

concentra;ed under redHt@d pressuré’«o 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

e el SR B 1 s
comp%gaw?%%w@mmconpound 4 (50 ng, 0.28 mml), and

56 nmol) and BINAP (70.4 ng, 1.12
in toluene (15 nmL) 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

ﬂBUDEphﬁﬂ&mchh@chaﬁestlrred at roon1tenperature for 4
e reaction was poured.mnto ice : ‘

' 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:

Y,
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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174 WO 2007/ 062213 PCT/ US2006/ 045394 water and then

was brought by addi ng Na2CO3. The resulting m xture
wor®7esiact ed with di chl oromet hane (25 nL x BJT/US1966/045394

conmbi ned organic |layer was dried over Na2SO4. After

filtrating off the Na2SO4, the filtrat S
tempersivee P Ao T caelbet VRB DLARIcH a8 e T 2 efigyed under

d t t 0277] 5.
vacuf I p S e hERu A AUl ol G5 R0 et ml Detai 1 s:
0359 ut3 Weabliotemeamid 6 (27.74 ny, 0.1 nmmol) and

conpound 7 (21 ng, 0.1 )& n anhydrous CH2C12 (300
nm.) was stlrred under . efll for @ﬂ h. The ,

removed un duced p u?e . Si <
separated«kzp h (£§1reg conpound

EXAMPLE ‘10 [0279] 1. Reactldﬁf$khe
[ 0280] Experﬁnental Details: To a stirred and degassed

LXhur
[?)‘g)fé‘]g e%%;erﬁﬁg;}g g%k&,'(’?%gstlrrfcpand llsusg% ggﬁt‘lé\llg%&*%ﬁl und 4 (297
g, Tmmd]) MH corpoaati® R Bdag didhindl) 2 tﬂyQNﬁL (028 mexdl p mmol) and
under N2 atnosphere and stirred at

BINAY (240 g0l ngmtOé) indohere?serkt Wreadihg Pﬂ%ﬂ%ﬁa@%@%ﬂ%% mmol)
undehgle atn%,?!glq%? a%c? stIrlrﬁldtaEc %b Bcr4€ AN ?éa‘ ﬁﬁr dﬂ‘}% bl Jﬁ@‘séh?tp bhe fittrate

ayer was concentrate ryness

was egﬁ%eﬂtﬁﬁédjtu VRS e Bk i &Rict & Wheddl ibl dond wexg btep witheucguridiation.
product 3. [0281] 2. Reaction Schene: HYT;, 175 WO
@007Y 062 RAcHATSLBAG6/ 045394 [ 0282] Experi nent al
Detail s: n1xture npound 3 (2 g, O 1 nop-ytid
Na2S24 i n met han QLr =) -apd H20
(20 nL) % ref1u—xT_ m hel. feacti on
was concen‘?”h ~fb?ffiryness under reduc pressure.
The reS|due mas di ssolved into water andzthen was

MAth
(BIREG Erpsobphealobd: Dbt Brag Aol  QYERd R et n
dichibtdhétRiden90 afif) W erebled S4B BRE6H0 intgr 20.6 mwas]) dT —300C under Ny
concentrated to give the product 02832

atinoRglaare,ithen Gashatimed aHrdonQyemperdgterefer 4 h T{qe reaction was poured wito-ice-
water and then was brought pH = 9 by adding Na,COj3. 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
" F
[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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[0284] Experinmental Details: To a stirred and degassed
m xture of conpound 5 (228 ny, 88 mmvl ) and conpound
wa2@16&2ny, 88 mmol ), and tBuONa (170 ngy, 176 pemiUy20a610k5394
BI NAP (210 ng, 176 nmol) in toluene (25 nL) was added
Pd2(dba)3 (79 ng, 0.88 mmol) wunder N2 at nosphere and
' at 80 Cfor 48 h. After filtering off the
Em@%##%qqt he filtrate ..aasyconcentrated to give the
crude product 6. |7 Qg; . Reaction Schenme: 7 [0286]
Experi mental Detailg: "A ‘Bl\ugi on of conpound 6 (140
nmg, 4 mmol) in dischi oro "’h‘ne (20 nL.) was treated
with BBr3 (600 ng, “10.6 mo 18 5_80¢ under N2
at nosphere, then was stirred fat ooMenperature for 4
h. The reaction was poured unto ice- WAter and then
M@]brOHQiHacﬁMlSclﬂad%‘. addi ng Na2CO3. The resulting
m xt'ure was extracted wi#dh di chl oromethane (25 nL x
3), the conbi ned organi c-kayer was dried over Na2SO4.
After filtrating E%L t he N£2SO4, the fjltrate was
concentrated to drlyness. [Jhe residue was purified by
colum to give thg{e%kgr oduet—7 H{“ﬁqgf@ React i on
Scheme: |=N PAZxAr ~ f 101, ¢- Kr L" /,- 7
[0288] Experinmental Details: A solution of conmpound 7
(0980, Efp 3 mental Petails: Te arpoerthahddlegsssedmixtoredfmepippund 1 3 g,

o2 g U SEEE2 (300 T B0 SLAL o ST o005

0.02 fhg%):’ig%éh%ﬁéusr PHRPY R fgﬂg%s h&sld P{l%? : g, 2If0l) under N,

S separate y prep- TL ve the desired
atmo%flfw@mtinﬁwﬂéﬁ_eﬂﬂx forl12 W, QR84 filtratieeft themnliGahe frrate was
3 Experimental Details: To a stirred and;

0290] ' . o
concm@a@}s@dlrmw-u ke ispidee pepvwatied yscaumy fo gige theprpdugh g, whichis

compound 2.(3. 3 7. mol ) in DMF (50 nL) and aqueous
used Nh’r%]%%?%th(o‘r%ﬂ?mgﬁ%ﬁg%s added Pd2(dbbf)3 (26 m,
@3@2}8 mndactivhSeherde:2 at nosphere and stirredat 100

"C.for 18 h. After cool.i n(g,-jtfer room tenperature and
he

filtrating off the sog@d,‘ﬂ%? filtratefiwas extracted
wi th EA (200 ni). FThe ogafi e | ayer] W s\fagcentrat ed
it .

to gi yeﬂgxh@pu% r@du@%s——u\hﬁicﬁ*@ do%’maﬁep

wi t hout purFFicari on. [0291] 2. Reaction Scheme: Cl

[ 0292] Experitrental Details: A mixture éf 3 (6.5 g,

B529] Mpk)erdenial DXAiR: €4 @ stiéred 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:

g
w L J T

£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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0.5 g) in ethanol (200 nL) was stirred under hydrogen

at nosphere (20 psi) at room tenperature for 2 hour
wab@7oe2ad yst was filtrated off, and the filtrBCBEUSHG6/045394

renmoved under vacuumto afford the product 4 as a

e e A
\ d
ﬁltratﬂ%ﬁ%g ﬁ%ﬂﬂ%bp%;&g ggﬁatggwm%%tﬁgéﬁgt Vérgl’e c u)ct ?96

&) af)Readiion $he2Q7/ 062213 PCT/ uszooe/ 045394 Bl NAP
(21 nmg, 176 mmol) in Iuene (25 nk):maﬁ added

Pd2(dba)3 (79 ny, 0.88 of) und@ tnosphere and
stirred dt 80 C for ratln ff t he
soLid, Th %f|ltrap swds Cbﬁ%entr dto g¢ the

cr BT od it t™ |ch IS used 11 next step Wk
purlflcat%on b 295] 4. Reaction Schenme: ~:"
.9 H 7 [0296] Experinental Details: A solution
[©32GlourxmprimesahPetailss Amikire of 6 (ROREd bharkih alce%aldehyde

S tr at wi t h .BB t
oo h R B b TR A e R o R
remob & gﬁﬁf S, tfl@fesfhue waIBﬁrlﬁ&ﬁB}t LIS mMARTET POy 1tE glvld mheddsired
er and then was brought to pH 9 by addi ng Na2CG8.

compblnad pes yellameplm. xt ure was extracted with
di chl oronet hane (25 nL x 3), the conbi ned organic
;EXAb@ygE]gas dried over Na2SO4. After filtrating off the
Na2SOX4, the filtrate Vg cencentrated to dryness. The
reS|due was purifiet yfﬁglunn to give the product 7.
[0297] 5. Reaction Setiene: yb | Nd 1,4111 14 [0298]
Experi ment al Detallsgqu m xtuge of"7 (60 ngy, 0.22
mmol ) ni coti nal dehyde (33 ,;@{%% m ol ) in
di chl or onet hane (10 nml) was hea 4,0 reflux for 3 hr.
After renoving off solvent, the residue was purified
fog2vhr oneRegtiapi$yhémegi ve the desired conpound.
EXAMPLE 12'. [0299]#d. Reaction Schermer 0 ¢ QN
cr.lAFlIt P-~c 2 {CHAARDHCHEH;

2

[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:

Sy -l
f& HPEC x{%ﬁ
E:M”j‘}‘w"“ B
5 3

[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.

183



WD 2007/ 062213 PCT/ US2006/ 045394 [ 0300] Experi nent al
Details: A solution of DVAP (9.3 g, 0.077 nol) and

weorpoenad 1 (10 g, 0.051 nol) and Boc20 (12 g, POT/0S106/045394
mol) in tBuOH (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 % 1OYO<

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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[0308] Experinmental Details: A mxture of 6 (60 ng,

0.22 mmol ), nicotinaldehyde (33 ng, 0.15 in nol) in
wdizaeiThoezaset hane (10 nl) was heated to refl ux POT/US2006/045394

After renoving off solvent, the residue was purified

by chromat ography tg.-give the desired conpound as a

yel l ow sol jd._-EXAMPLE 13. C~j ,_Q3@9} T Reaction
Schene: 2 Qﬁid 10 peri nment al DE@'{I_%W\TO a stirred

and dedasted ni xtiyir cepeugd §Fg6.7 g«?{\fs ol )
and ca%ggnd 2 (4.1 g, 27 mol § [ (50=HL) »dnd

aqueousy"Na2COB (20 nL, 2 M was added sz(dm) (26
ng, 0.0 mrt?l) under N2 atnosphere and stirred & 100

Cfor 18 h. After _cooling tqg roomtenperature a .
05181 adtirngrinentabRegY: T s EHRE Phroaoumas LOpd beidgmoD in
i 200, M), T he e ture
o ) SRR Ao V6P 4555 8D ORCeIbE Bl i
was sPeRR8 T8 3tFatd.t. THE rdaction was quenchdd Wik hizfhanspend thenhature was
Details: A mxture of 3 (3.2 g, 10_mmwl) and _
conc@dia@d) Aheoesiducoyvss pyified batentertive -G gixa thedesiredgpmpound.
under hydrogen at nosphere (20 psi) at room 180 WO
EXAAPPFEQ62213 PCT/ US2006/ 045394 tenperature for2 hour.

The catalyst was filtrategd off, and the filtrate was
removed under vacuwfl tio¥afford the product 4 as

colorless oil. [03%/3% 3. Re\,, ion@wm: Er FE t
t?Et e "~ N Mk ~i0Bt EE L p | [ 0314]

Experimental Details: To a strsfety and degassed

m xture of conmpound 4 (297 nd, mmol ) and conpound

9 ' . and tBuONa (170 ng, 17.6 mmol)
@ﬁg%&%#%}bgg@élﬁeﬂ 6 ) in toluene (25 nL) was
-added Pd2(dba)3 (79 ng, 9. 88 mmol) under N2

. atnosphere and si|.rred ai‘{o C for 48°h} After
filtrating off it he solid, ":he £ilffate"was
concentrated to [gi ve thererude pregdct 6 which is done
next step withouf~purification. [&315] 4. Reaction
..Scheme:- cet H 6 7 [0316] Experinental Details: A
ﬁ(BLI-U} | ORxpérideiaP dekils: {44 6tim@i solltidnndfi3eBjonaaniline (0.86g) in
di chl oxronet hane (20 nL) was treated with BBr3 (600 X
30mhuf tolbenéwaneidjled§. 1eq 86BEPEhde SnND{ sat. ag. of Na,COs 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:

x"*‘%
B&Q\w x.%rﬁ &N
E%'{g\rf’ L’f”
{%Et 3

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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at nosphere, then was stirred at roomtenperature for 4
h. The reaction was poured unto-ice- water and then
wor®7bexupht pH = 9 by addi ng Na2CO3. The r esuPCT/DfR006/045394
nixture was extracted wth dichloronethane (25 nmL x
he conbi ned organic | ayer wa

(074708 i dlmcqtqer(%mﬂ)n\@awm%aeveﬂé%s’é& R e Blfflonil Tbred and
concen?{i?e%nﬁ“fxg{egﬁug gvag éﬁﬁﬁécfhy gxl'égafaﬁg ¢ gpe t&’.@ﬁ’orﬂiﬁﬁﬁdlﬁﬁl Py

ve 't Reaction
.[‘gxhlﬁjﬁe3mhﬂ'tloﬁdhl€hxd‘em i NHY IF F r F [0318]

perimental Details: ./ mxture of 7 (67 ng, P 15
nmol ), ni coti nal dehyde

_,,(33 ng, 0.15 |n m)l)«

di chl or onet hane (410 S heated ta, e or 3 hr
After renovi mlé & EVEnLEtheoggk ‘ As purified
by chr onafi “gi ve the desited conpound as a
yel |l ow sol i@z 181 WD 2007/ 062213 PCT/U%;OOG/O45394

EXAVPLE 14. CH [6319] 1. Reaction Schenhe: 10 a
[0832P] Ryqeeiohmeedibt Thatsalution of compewid BEa30mgyindeghsdedM was

addeq 3k OG0, 05 THIYT A GRS eGR4 CTHCTHIOP Y o Held 1o the
nn‘ct‘girgdegé}ra%gd (x&ghoé)d}p (@d§%n@§1@r%gerd(wﬁ3 Jﬂ&'g%égogﬁﬁﬂ%%s spleg rbé’ pré TLC

toa[ﬁ,wc&hpw@ﬂ4under reflux for 12 h. After filtrating
off the solid, the filtrate was concentratedto
HBﬂﬁbss43meU¢@Sﬂﬁm§3was purified by colum to give

the product 3 §%;ch is ~used in next step w thout

pur|f|cat )f\ Reactr §eh\eme Eta. Ot
0] O ey a Det a stirpes, and
dega§ e d%w onpound _ 3 4 ny, # \7 'qx and
conpound 4 (434 ng, lsd mol), d t-Bu
3.4 nmol ) 4and BI NAP (420 ng, 0.67 nol) e("ﬁne (60
rrL) was added Pd2(dba)3 (156.ng, 0.017 m’ml? der
phE& el‘?lﬁgntsﬂ Libfafig: Atmi8Qrf 47 SiA8 obcorihpb@id 4 and 3ng of
|It ating off the solid, the filtrate was }
hydragine gt maDEM tas dm;tﬁbssemfgh‘eatrrésard wenersrapedr Thieseidgyproduct was

colum to give_the prod
purified by prerepar%tlve TLC to F:;fforc{J t%e desired compound..

EXAMPLE 17.

[0347] 1. Reaction Scheme:

I ™ Ec)i:"]\mxz

. _ET T Ne
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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[0323] 3. Reaction Schene: x-~ 0 if [0324]

Experinental Details: A solution of conpound 5 (100
worgo706213mol ) in dichl oromethane (10 ni) wasPCT/E51086€1045394

with BBr3 (393 ng, 0.6 mmol) at - 30C under N2

at nospher e, then was stirred at roomtenperature for 4

9349ﬂhe2r@§6?“|1‘8h ’W&?epoured unto ice- water and then

was brought by| di Na2GLB.. The ul\ g m xture

was extract eg WO—20671 667 Kz

PCT/ US2006/ 045394 d| chl or onet hane (25 m. x 3), the

conbi ned organic Iayer was dried over

ter
[P35Q]r atExpernentahRetpsiIci e of gemppynd At‘@s é%gena’fede under latm of

SRS Mot 0P, PSR G AR B e

was csn&rfsﬁawdeco @ffoﬁi (ﬁ&lydiﬁnd PwiBowrrtter pﬂhﬁ@zitidilal dehyde
(29 0.13 in no i n dichl oronethane (10 nL) was
[ﬁéﬁl]ed 3 d{aaeﬁd)mﬂcliecme 3 hr. After renoving off

sol vent, the reS| due was +f i ed B3 chromat ography to
gi ve the | CONMPGRAHEs a @WL ~d MPLE
15 H, m?*\p L 1 _Reéét—l—en—»Schemef “ome

 AIDHBC' c50, E 2 [OBZ@]‘*”‘”’E%E@T% ment al Detai | §
Parafor mal déhyde(l 8g, 59.3mmol) was addedl to a
[®952t | ORxriienRPDeEild: A SoRitign oB560 MWL B3 ntmalg ef cempound 3, 5-
acid (40m.), followed by NaCNBH3(1.8 g, 28.8 nmol) at
BronbbZdieticxemeguilpyriding 607 1eh 288 moeth - 8rpepexantghos; 85 eq of

pe GRS BB BT 6 LA POt B oo

The 1%9 |0 MEStRed BREEadsWTHE Irm&”wés torfckNttared afdethe residue was
ined organic layers were dried (MgSO4), filtrated

punf&ddaymohnﬁmtrat ed in vacuo to give conpound 2. [0329]
Gh]‘Ol%&tO ?ﬁ?'ﬂ(%ffo?ﬁ'&ﬁmpouhdq L 2 3 [0330] Experinental
Det ai %4 3mmol ) of conpound 2 was
'Wé?’bgeﬁdi@@“o'ﬁl 8k40€: at m hydrogen with Pd/ C for 16
hour. Thé¥teaction m xture was fj| tered and the

filtrat W@S-cmtr‘aydtoaffaor énd t hout
further pu?"'« i 2},.“*«§ &aEW%W7/ 6@2’2 E\)Q
'0331] 3. Reaction chﬁe

PCT/ US2006/ 045 94

[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‘ .,,‘f-a

[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:
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CH iV NEC r~ Eto Haft Gs~coicr~ar, 3 4 [0332]
Experinental Details: A solution of 250ng (1.5l nmol)

wotoocoepeind 3, 0.2eq of BINAP, 0.leq of Pd2(RPOEYS2006/045394
3eq of CS2COA3 and 5- Brono- 2- di et hoxynet hyl -

pyri di ne(0. 783g, 3. ) in 10m_(~q>_2;1 4- di oxane was
reacted at 150C un @uowave hours The

r efc QJO{]S}}\B n|t r ed y LG M he mx
Coﬁge rit &d u/tﬁ:a &/?)url f| by,
preparat’l ve TL o~ afford conpound 4. [03 ‘ Sy
Reaction Schenme: ,ert [0334] Experimental ails: A
sol ution of 300 (O 55mmol ) _of compound 4 in

[€359] wa £ xpeviseenintDespilst g 2 spﬂfélqne%f@pm?umlﬁt(éP 81&':;9593 mmol) in

I GIREA B Y e

was sEtd e ai the [EMidnlw 2 ddeddhed Wigh fRfHhSIE Bndihg atikture was

ayer was washed with water and bri ne, dried over
concenmeea 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 e«Faw.Pfﬁ@eePG“F“oF “3h afl. P t. The
reacti on was quenched wi th nethanol , zand the mixture

[‘é’?é@afg@fﬁﬁ 4 at 8ta §e selﬂgma 8@??':’ gg’% bi I ed b 3-fluoro-
nitrobtae Fed Bnidh i3 Ha deq BRASLHLA00RE BEDRISO IW-ES he:ited:ﬁfv’l 3WOror 5

houfs. The reaction was monitored by LC-MS. Then 500mL of water was added and the .

o

precipitate was filtered and the solid was washed with water and dried to afford compound 2

without further purification.

[0361] 2. Reaction Scheme:

o
e
%\) Hy/Pd-C 1 L
s .{-\—5,
z - 2

[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, _— ‘J - jﬁ s
H;NL}L‘ EE% ® w tlay, f jﬁ;ji\w,ﬂ\}

"-- xar shnEaiP dxidbiRle md(
3 &
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[0340] Experinmental details: To a stirred solution of
3-Bronmoaniline (0.86g) in 30nl of tol uene were added

w@2m7e620f Pd(PPh3)4, 5nl of sat. ag. of Na2COBCHNS2086/045394
sol ution of 3-nethoxypheny| boronic acid (0.75g) in |

Onl _of EtCH under N2 at h t
[§itdbr oBSPgrimERtHAF EicY A ntsef%megfé"ﬂﬁ Pk ioapopd 3.

t
T e e
reflux€d hEB0OTEHr 1NBARA TREFhactvICes matiedted PhECrEsiadd evasmi W1th

purified by colum chromatography (PE/ EA=10:1) to
water|aod extoastqsouithl E2OAL 034 porpbineibaieenisriayss magavashed with Pl&l@t and

dried SO O PTG GO Plod i s VB B W PrBbdiveTLC o
affom‘é‘l[ W@pt hyl - pyridine (116. 7ng), t-BuONa (86.4nyg),
’ 36. 7mg) and Pd2(dba)3 185 WD 2007/062213
[(58B/] USA0R6AEHMBSehen{e27. 4ng) in di oxane (2ml) was
m crowaved for=2hs at 150C, t hey quthn\mas filtered
and concentk e, I esjdue wa fijed b

preparative TLG kB ! corrpound‘“3 3
Reaction scheme: NI, | '3 | I -~ ! oar¥ 3 [0344]

Reaction details: To a sol ution of coﬁpound 3(120ngy
[03663M ExipeBautalsDetatlstedd sdintiorodf BBE; off dvenprosadt4 mrﬁnvlagf 1,4-

stlrred overnight at r.t. Then d mL of _H20
dioxent yan Peledel, abd N ik A HERERR SN LOAGBHE dPBdeAcHRR mittre

s SIS BRENBO B4 L YR Lt o ot

orgarﬁ(pl%§§‘] wisPahedRthak ateeindibrisie, dxdd Ovteth%SQTAﬁBer&ﬂ m@ cn‘ncentrated
conmpound 4 and 32ng of hydrazine in

to affetd 250et afcevdd grhducit The eiudg n@d@éwmw’teé&y vrﬁ@r%th&d‘éLC to
roduct s purified by prereparative TLC to afford -

afford fUIMBEY 2 conmpound. EXAMPLE 17. terra F- ~--t tea:
@9@@5 _ eggﬁg,;sgﬁbn%chene BI NAP. , 1-kdba, 15 tai t ~ s
‘ uene f ?_L;
Qtzﬁ. F— ) ]
0 ,CL DO GRS o N
’j"’ 1'-* . el ),
0O oo
{ 5
e,

[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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[0348] Experinmental Details: A solution of 2.0 g (16.2

mol, 1.0 eq) of conpound 1, 0.05 eq of BINAP, 0.05
weepooheRdP2( dba) 3, 1.2 eq of t-BuONa and PCT/US2006/045394

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 [g;nltorEd by LC-MS. The

m xture was cog@vm ed "an" 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@C4ndane filtrate

was co centrat and the residue was purifi ed
was Ehcpitepalataiffoad HRiMetiated fvithdutdoriarpud figation.

[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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[0357] 6. Reaction Schene: 187 WO 2007/ 062213
PCT/ US2006/ 045394 F. rl .,...H kl-011 41 [0358]
wexpenszent al Details: To a sol ution of conpouPdI/6S108€045394

ny,

BBr3 (20

0.09 nmmol) in dry DCM 5nL) was added dropw se
at 0C. Th xture

he ooy 5B b S TG RS e i p v

1n&nﬁ%&£{ thanol, and the m xture was concentrated. The

resi

8ue was purlfled by preparative HPLC to give the

[0e8]r edi. ReARUNSChenEXAMPLE 18. N H C4C [0359] 1.

Reacti on Schene: [0360] Experinental Det
solution of 10 g (70.92nmol) of 3 fluor
ni trobenzene, |eq i#m dazol e and 2eq K2

Bl s: A
e

in 100m of
e reaction
Her was added

DMVBO was heat € 139C for 5, hours. i
was nonitored O‘.
and the preC|pr ate was qflltered an he solid was

washed wth mater and dried to affordyconpound 2
wi t hout further burification. [0361] ] 2 Reacti on
Schene: \ IN 2 10362] Experinental ails: 5g
(31.4inmol) of cenmpound 2 was hydrogepated. under
atm hydrogen with Pd/C for 0.5 hour. The reaction

cong

KEUT EEYRFichdilthiED &dil#Ohipeof ihtelrhé@Ate 3Wess dissolved in 10ml of
entrated to afford conmpound 3 without further

DCMpaBOhiodfiFanvag Ddedio Be rietion insxiuscioliion deppvEse pd Hirpsd for 3h

R A T
Ndzs? f’f‘iltéréd ?ﬁ% &ﬂkélﬁlla% thaﬂ%Qp@ﬂ)lﬁ% rbd@(ft qOBRAIIRGréuct was

xant phose Pd2(dba) 3 and 1. 5eq of

punﬂedBty(ﬂisEpalranwﬂ:mﬁjom‘ffdrﬁnﬂmdvm4 refluxed at 130C for

15

hours. The reacti on was nonitored by LC-Ms and

[WAZPled iRerctiomBehemeid extracted with Et OAc. The
comnbi ned oFﬁanlc Iay r was washed with brine and

dri ed oqu X&gred and congeatrated reS|due
byﬁg‘ r

was puri fig
[0365] 4

gtive TLC trod affird conpoun
ﬁ;lﬁgactlon Scheggg, o- erc,akary&

<— ;} W

faces ‘_“‘u

H
4

[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;) @
4 g
FOF

E

[0379] 1. Reaction Scheme:

191



rk- Kt [0366] Experinental Details: A solution of

200nmg of conpound 4 in 5nL of 1,4- di oxane was added
w@rdo706224N HCl and heated at 80C for 2 hours. HEEUS2006/045394

reaction mxture was basified by 2N NaOH to ph=10 and

extracted with DCM (1 *3). The nmbi 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-methyl-5-nitro-

compemrbie and 1. 60g (1. 2eq) of Pi perazi ne- I-car boxylic
sid tert-but) ter, 0.leq of xantphos, O0.leq of

g@ﬁ?bba?é‘?ﬂf OE%EWST 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
3 A
soniolg Byt or Fiwr a0 0P 15 S0 TR SEERG g e oo vas

conc@ﬂ@g&@&ﬁﬁgl%km aayANi for 2 hours. The reaction
m xture was filtered and the filtrate

[0383] 3. Reaction Scheme

a0 A

l T CH{DET): Py
g refluxiih
C ~
i,

© RN

3 4

[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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was concentrated to afford internediate 2 w thout
further purification. [0373] 3. Reaction Schene: H
WER@7/0622y3 C~ BOC 2 [0374] Experinental Detail BCT/BS2006/045394
solution of 1.20g of Internediate of 2, andl. 30g
of . 5-Br - 2-di et hoxynet hy] - idie.O.l
#5Gant gneqfaﬁﬁ‘étaﬁr%e ot Uity G g
2R 3B ©Edded into 35ml
phen%l’%lél r ea?(’:ég nDnl %gf%géﬁ(?g{@bl\% {1%3&& Wi th
of tolweriee rrlwrda@pohrsahnmd vas hbatéd ©Aeflud beamrgttrb iané donaenigatad.cThe
| ayer was washed with brine and dried over/NaZSQQ. .
crudemrptheqi Ses greified hx eoluparcepmate gapli e tind dogiuipiexang—lild fp sive
col nn chromat ography on silica gel using 4:1 PA EA as
compgtnd i """ 130 W0 2007/ 062213 PCT/ US2006/ 045394  The
[@.m]oprg HaclionSthéihe were conbi ned and concentrat ed
under reduced pressufe to_give intermediate 3. [0375]
4. Reaction Schefey H- . 3574 [ 0376]
Experi ment ak.-Bet & 3 was
di ssolved in 1
the reaction mxture solution dropwi se and stirred for
at r.t. The refction mixture was baded with NaHCO3
@ngﬂt | Ofxp&imEMal PetafBATIRY édﬂlﬁldilfdﬁ@ngjbﬂhd 5\{@&5‘,@4 0 eq) in 10 mL

iltered and concentrated to afford of crud .
of dlqixand oGl treTied mﬁwmlmfddﬁ éiClmgl the mlkiﬁlrfewabbeated to 60 Cfor2h.

Aftengé)g {allé 3h gﬁ’gq%sgd}u%’fe &)y[ I o %@é nﬁl{}% g Was extracted
with @Tchﬁ)%ﬁﬁﬂhgﬂe %{]as?t?f;t?e Qf%ahﬁtlﬁé?%q’c@&@ceﬂ aapd Wl-th@zﬂsgﬁ ar(ds

uor o- 4- mor'pho pyrimdin-2-yl')-hydrazine in
evapbiatedad d@@i\ilsy\laléhesdruder]ﬁddlmt was purified b colnmarchronTegraphy to give
reaction m xture was washed with water and bri ne,
coml&iﬂ’@e@rtrated it to give the residue and purified by

RS b A Encoh hpe °F<Saf:??oﬂe§i:%2ﬂei§?82“3%

2007/ 062213 PCT/ US2006/045394 4r BT Hﬁ;t"%«w

k = ]
rpealp s v

Vo

[0390] Experimental Details: A solution 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
o M
e ‘%%
¢ )=
Y
7

[0391] 1. Reaction Scheme:
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1 2 [0380] Experinmental Details: 15ml of 1M BH3/ THF

was added dropwi se into a solution of 3g (13.95mmol)
w@boodo621D - 2- met hyl - benzoic acid in 20nl of AEFUSL006/045394

0OC. The reaction solution was allowed to reach room

tenperature for | hour and qugnched by the dropw se

addi ti on of 50nl of 0% kIS Thg m xt ure was
treated with Na Efan d oncem;q N \Fhe resi due
was extracted mrgam cul yer was dried

to give conpound 2. [0381] 2. Reacti®n Schene: pcc

[0382] Experinentlal Details: A solution of 2.4g

[695b]9 eriffen¢slmpstaing T%thélmlﬂﬁrmofoi)n{p@hﬂnﬂﬂs@aﬁgido[) eq) 3-

slurry-of 5.1 g(23.8mmol) of PCC in
triflugremethybphenybbaronieracige(9. 63t ﬂroefcﬂ)aflﬁ%zqmé% Ff6 £t Lp, qq) in15mL of

s S A0S 1 B2 R

for 1@%&’[&0&0@%??&{@ mlktu%gzﬂ-])cé}ed gnd the £tratd w8 3B4Horated to dryness

perimental” Details: A solution of 2. 1 g(l. 4mvl)
and pusifiedblyleduinntchransographyote givf campraamsl 2.whi ch cont ai ni ng
(9. 55unpol ) of compound 3. The reaction sol ution

1.9
[@é%ﬂ h@aReaction Seveme; for 3hours., and t hen
concentrated. The solid was vvash%%vmth NaHCO3 and

extracted wi thya
dried to give

f"aetlor epherEenghe \gfpnlcF yer was
Corpptmdi 4. TUZS5] ﬂwwjgn Schene:
Sr H"F-. CF:j ;007/ 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 mldmrmlveh 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

h I o
and efépcpfﬁteg Ig dr d! af?lss%g cf’?\ﬂie%rr% ai%['ﬁ?x%f?e (‘t&c«?o \%rm %hg)n%%gréﬁhy t
gm@(;}q?g,mgn xture was heated to 60C for 2 h. After

cooling, the pH was adjusted to 8 by addition of
dri ed Na2SO4 and; G at ed to’r

3 4 517(?

F

NaPEICE. 3. Reactip Schemevas extracted with
crude prpd
[0396] Experimental Details: The mixture of compound 3 (30 mg, 1.0 eq) and

di chl orpnet hane, washed t _@e Qrganic | ay g& vvat er,
gi ve conjo

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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tk" d~Fr ,, | ty - ~p Fd [0390] Experinental

Details: A solution of 80ng of conpound 6 and 1 eq of
weewpoe2ds 7 in 5nl of DCM was stirred at 25C fPRPCT/LIS2006/045394

hours. The reaction mxture was concentrated and the

iJied by preparative HPLC to afford the
? 1@%%?%‘885&}‘3%1\“5 2% [0391] 1. Reaction

Schenre 193 WD 2007/ 062213 PGF/ US2006/ 045394 F ~Qk'E
F of F\ 2 [039; @gperlia Detalflgs: the mxture
of conpound 1 5 g, s | vergget hyl
phenyl boronitT ﬁ)(’:l d (0. 884 1 ), b (0.46 q,
1.5 eq) in 15 nl, of dioxane was addeg Pd(PPh3)4 (0.33
g, 0.1 eq), and the reaction mxture was refl uxed
m&%ﬂ NEXpelomeneil Wetails; dhe oustiuranef, conpoumidsdt (Oregvas eq),

g BBy W L PO ED R Ly | o OB B! <0 in

15 Irﬁ; of &lél%g‘llon?etha%@ %@'sﬁﬂe@ﬁ%erﬁ fH e m&uk @ %\%@kvashedgvvlth IN

Experinmental Detalls: A mxture of conpound 2
NaOH ébletipn, waeh2x(@ctd® wdgth cﬂclﬂox@tp)ethane 1Therbrgahicdawdr ivas deied over
was refluxed under N2 for 48 h. Sql vent was renpved by

Na,¥)a soncaptrded rdypess. pusified by %ma?@g@ﬁ%aaphﬁ tongtve rcoamund 2.

te saturated NaHCO3 sol uti on,

z@trict gdk&&]ﬁng Wh{ﬂgr onet hane. The orgapic Iayers
were col lected, @rigd) and evaporat eq ypess. The
crude product ed 8y, col; iiir ofrar
gi ve conpou f*039 3. Reabti : [ 0396]
Experi nment al taI2| s: The m xture of qorrpound 3 (30

, 1.0 eq) and conpound 4 (19 ng, 1.0 eq) i
g&d}@ﬂ or Experimentaldetails: dy miktane of wmp@wed ﬁu( ﬁtg, lﬂm) SeOz (0.16

e 2R Gt B BRRESR Rk B S M i Heblemored by
Mvapgm labd A2 redi@tte W63 3@9316&@1%24&%&%@%&{%3@@% BARBIM saturated
[0397] 1. Reaction Schene:

- NaHCO; solution, extracted with dlchloromethane The orgqnlc layors were. collected, dried

and evaporated to dryness. The crude product was purified by columu chromatography to
give compound 3.

[0401] 3. Reaction Scheme:

sl BH, e
$¥a¥ b WP S o u
% %F —_— g m ?-‘N"\aw/[‘"’:*,jb £
o g <@ A
vy QVJ
F ] )

[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.

F
::? ,q( »-,. W\/i/l n g%;
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MO, KCRt hl' [0398] Experinental Details: The m xture
of conpound 1 (0.5 g, 1.0 eq), trifluoronethyl
w@b@nygban ne (0.58 g, 1.0 eq), EDC (1.05 g, 1.BCEU}2006/045394
HOBt (50 ng, 0.1 eq) in 15 nL of dichl oronet hane was
stirred at r.t. overnight. The m xture was washed with
[403] NdoReagionIchsmesat er, extracted with
di chl oronet hane. T orgaﬁﬁgr$ay ™ was dried over
Na2S04, concentrqﬂﬁﬁ };ﬁjﬂﬁﬁf ptr+FTied by col um
chr omat ogr aphy to gi ve conpound 2. 0399] 2. Reaction
Schene: seo~ F F [0400] Experinentéal Details: A
okt ur 3.0@, 19 cq¥and 2 mL
[gh%ﬂeq;E @gmn@% acé%eéog%lloéogcm?%?lﬁgggd %nder ?
98% N%S(Dpih 14)8n1b of B &nk ravas et domd/e,tobled tev.hpompotiatad tamdyness,

resi due was dissolved in water and ]gg g ed tgg I—,lL
dﬂute@ witlt Watsatadivated do PNaHEB NebIGR3 sractsdryiit tichloggmpefhane. The

hl or o The or ani ¢ 0 re. coIIected
organiﬁ Axef "V%f‘nn(g1 B\?&E(ﬁ?%ctegga&e glvﬁé'g}sﬁ% ﬁ‘ﬁ@%cr ude product
WagsPurd, fReﬁE’tuhVS&fé‘lﬁE’m chr omat ogr aphy. to give

co ound 3 3. Reaction Sc N NH, F Pl
[ 0402] Exper| ms {t al Detail%9% The i X ur(_,gfof conpound 3
(40 mg, 1.0 eqy andy efrpound 4730 0eq) in5

mL of di chl or onet ha e was stirr at r.t. overnight.

The precipitates?were collected arid vvashed W th

| or Naafk 8¢ dund NEO eq), Se0; (2.29

[geg(?]re ,EEF& ounglﬂ%(Alg\i/P%%qg%lré’F D e Beaa g o0

(P& ikJSR Qﬁﬁéﬁh%ﬁ&émd h&é BF]uxtd uRdadN.iford&BechBotwent was removed by
E#ZHHZEO i 2 [0404.1 Experi nent %
“evapeysltion m@;hthgfesgblm ,q]épsglvcag ngwater incgadé%te tﬁdﬁ-&6 Wted
NaHﬁE%ta, g&uté% thr eﬁ*tﬁﬁ%ﬁoﬁg@gﬂ”xﬂé ufrl% ¥ Qﬁc vasva v&g? k&kctd@, dried

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 refl d under N2 for

48 h. Solvent As v ey ga%;g;ﬁ .and t he
s~ wat er and lad] usted to pH 6

sol ution, xtracted with

residue was dng

with saturate

di chl or onet hane. *The organic | ayers were col | ect ed,
408f  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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and evaporated to dryness. The crude product was
purified by colum chromatography to give conpound 3.

wQ 0000/F$228 Reacti on Schene: opt g .Cc'  Eta" PGI/pMn0a8)45394
Experlnental Details: The solution of compound 3 (1.1

ovemgha &@@qﬂp@g egéf&%gégﬁ&g?g%gu%tﬁ?%&ﬁif @%ﬂ%% ﬁvallﬂiof% citric acid,
extrac\f\%lsw{tﬁﬁ gi&?&nretgﬁsso’fh g@ﬁliéfébr&e\%s c‘_ﬁ%gls E%ﬁgﬁ%ﬁ%%&%a gtlgg
comp},"{iﬁdgrganl c layer was dried over Na2SO4 and evapor at ed
give conpound 4. [0409] 4. Reaction Schene: e
[(Ml'ﬂ] [643@?ct19qo%qhen@nt al Details: To the solution of

conmpound 4 (0.6.4g, 1. G}‘“W*ﬁ 10 mspf nethanol was
LN ., Agaht i .ure was
M196 WO 2007/ 62213 Pg /1US2006/ 045394

added 4 nlL of
stirred at 5. 1.

vent was evaporatE%d and the‘/reS| due was
acidifiedto pH 6 with 5 %citric acfd, extracted

over ni ght.
ga A di L1NB&8iHs: T ka8 bEcdmyind 8. 4] Bd eq),
con entr tgfg&%ﬁg gl velscorrpound 5. [Ig%ll] 5€O Reacti on

trifludzohetiyl piiRyGimiGe (0.29g,A30 Q4 EDIC ©Peg.ilrfeen)aHOBs (2] mg; 0.1 eq) in
The m xture of conp

10 miyof fl]chmrgﬁtgmﬁywa%&%a@gm S;Rgerptg%ég'}lée miﬂéfee\ms waéB(Efl with 1 N
NaOI-g1 ﬁmg WB} eﬁ@cted% dicRRr deEetthel 8@)orgdhic th ermfl_ehsgﬁ'ied over

or’ OITE hane was stirre over ni gh

Na,SOl, CoHE@WRE todshess, pitifiedlbi\toladidhemiatography taeiercompound 6.
extracted with dichloromethane. The organic |ayer was
[8#18d oy KeactigpSehemeoncent r at ed to dryness purified

by col um chr tography to glve un [0413]
6. Reactlgx?foh [ 0414]
Experlrrent% Detalss_\fhe SO|UtIOaOf c d6(02

g, 1.0 eq) in 10 -iL of dioxxane vvast;:eated wth 4 nm
. of 1'NHJ, and the mixture was heated to 60C for 2 h:
[Bf14r doopdrimentpHDwads Hamiwdntcd cemwuad @i (P2 1¢Feq} in 10 mL

NaHCCB. The m xtur ract dvvlt
of diqkaph PGP SREEH i 4 AN ﬁ&‘a BigBR MR wps b 980G for 2
dr, & 5§jb cﬁlgﬁ’ B8 Gai 00, ITHORSSure WA extracted with
After oogﬁjg,éﬂ % é\?ﬂﬁg‘gd pur i {)y col unm chr ot ography to
dichlgftove:tieRepehdd the orgfidd BlyerrwitRReatdr) drredSeitle Ne:SQsndevaporated to
dryness. The crude product was purified by column chromatography to give compound 7.

[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

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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NH+ a [0416] Experinmental Details: The mi 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,coficehtrated and
purified by c&hufm#chiopmi aes aphy Eo ¢i ve conpound 4.

198 © - gy

2
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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WD 2007/ 062213 PCT/ US2006/ 045394 [0423] 4. Reaction
Schene: FF N- .~r FHM _ | R~I Eta Oo., Nd! d
wO Eio7662313 0424] Experinmental Details: The sol up@€DOSmWH6/045394

compound 4 (0.25 g, 1.0 eq) in 10 nL of dioxane was
treated with 4 npL of 1 N HCl, and the m xture was
[Rédtled 4 Beaettony 3¢hemsi  After cooling, the pH.was
adjusted to 8 by additijon of NaHCCB. Thelini xtur®e was
extracted w gttt onet hane, waslied( 't B O gani c

| ayer wi thoy | deied with Na2SBe-and eweporated to
dryness. The_crude product was purified by colum
chromat ograph ta gi ve conpound 5. [0425] 5. Reaction

Schene:. , r F [0426] Experinental Details: e .

[93dlur @H’ferwghﬂatalslv(@l% sfq%l}npf_og cappoling 4 @&Fﬁ%&%ﬁ% in 10 mL
o i oo oF 310 AUSBLAETR N ataso q°C e 20
Afterc@blifg tiesh s wapked tws by adiicibh of diaBiCitan &hednixede waslextracted

~_vacuumto give the desired conpound. EXAMPLE Zg.
with fighprqmatharRe weshedrihsetganis:layep #28)Watsip dripdripaya25O4 and

Details: To solution.of co :
evap A EaES: B b Hey s HRATY P tbrdhofiiyto aive
comlg(ﬁm%lg 0.15 nmol ) in H20 (10 nL) at 0O C over a period

of 30 mn. After stirring for 60 mn, the reaction

425 ur 5. Reactidl 8cheme:a sol ution of CuBr (14 g, 0.1

mol ) in aqueous HBr (16 nL) at 80 .C _Aft'er eqnpl ete

addi tion, 199 WO 2007/ p6223& PCT/ US200B+045 94"

reacti gm, Pé_ was "Shi fT8d at the Sdpe tenpe e
for ‘thfﬁwf cooti pgito room te ‘ature, they_
reaction mxture was@tracted with EA (100 nmL X

The conbimed organic lsayer were washed with brin '%Fnd
dried over Na2SO4. After filtrating off e Na2S ,
(06T | | Eroarimeniet DafribndheitEe apyRonnd SRR g and
. iof | el @i HEdd o .t [RARNnt. T1
comfBERL1er L £ TKIFE A o Bt Boe RPN & vy (SR, The
precipitatds erel QAOEd Exdeniisantia] difdbaineahantodaedsirider exbuamdo give the
degassed m xture of conmpound 2
desired compound. '

EXAMPLE 25.

[0427] 1. Reaction Scheme:

M Hz \j{'

. if&' o ™
gt
1
[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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(4.11 g, 0.02 not) and conpound 3 (4.74 g, 0.02 nol),
and KOH (5.28 g, 0.1 nol) and TBBA (6.44 g, 0.02 nol)

WO pooanbpedy ous THE (100 nli) was added Pd ( PPh3)HECT/BSB86/045394
g, 2 mmol) under N2 atnosphere and stirred under

reflux for 12 h. After filtratin ggf th SO|I? t
the reaqtlonrr@f@rwgs stewicad Mg BederBeTgR %?1 %er QOhG & W

ed_b x BY) c e
tempepilts 1Eic AR ARy 1 PPy 35 PERTHR nd « B4 cohined
organi% lﬁﬂrl%ér@ﬂ/aﬂfed‘{mfﬂb@qe andrareh overNgiSOhl dfeméitteimg ofiihe NaySO,,

was treated with TFA (1 nL) and t, en stirred for g

hefha@twammqr@ﬁfﬁéﬁeﬂumess The resislugeres Puiided P¥alate Qs the
gguced pressure to give the product 5 which is done
Pmduﬁ t step wi thout purification. [0433] 4. Reaction

glehctﬁ)n@:;e’l_iemeT [0434] Experinmental Details: To
|rre and degassed m xtuee of compound 5 (619 ny,

2 4 nmmol ) and conpound 6)?%0\0[19 2.4 1), and

tBuONa (460 mg, 4.8 rgmi){ ahd - BI NAP (5997, 6.9 mol)
in tol uene (80L ) was Hdded *Pd2( dba) y my, 0.024
nmol )  under Q\“Ig, at nrosphere and st gy At "O C for 48

h. After filtrating off the solid, the filtrate was
concentrated t0 dryness. The resi due was purified by
[663QmMm Expegmmtalﬁbetpﬂs; disca stirredzgd dwsm)ﬁg@gf gompound 2

e

. f [ @déd B 31 g, 2 mmol) und
(©. 4{4%)?}[??oro ﬁ)ltahag(ll.ﬂagymh: (16%%)%; ed Fv??jh}lgé% (%46mmo)un .

N, atfo§pheredn} stitred uﬁdbrcnﬁhunfd)@ 12 N2 Afeer rﬁidisazmeroéf thte ehd.Wagsfiltrate was
stirred at rogmte eraturetfg g)
concq@ér@k’édo drisss: e ramdus Wagpprified by Lo u%ﬁﬂ? ;Pf%‘g*c?. ng
[gg;{ﬁ@ ? ‘l(l%éggé; m xture was extracted with
| or'one ﬁane M. x 3), the conbined organic
| ayer was dried over Ni2J04. After frptyating of f the
Na2SOM4, theflltrat| ag concent r at-ed.~ts9-gi ve t he
crude product 8&whieh Was aone 4 stiep wit hout
purification. [O4§7] 6. Reaction §cherr§: FfF O rd
~}Jt L CN - o
[0432] Experimental Details: A solution of 4 (1 g, 3 mmol) in dichloromethane (10

mL) was treated 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:

'-

f" “ ; ‘w«g’é«g @
SN AL

[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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O [0438] Experinental Details: A solution of conpound

8 (32.2 ng, 0.1 mmol) and conpound 9 (21 ng, 0.1
woreip6a2zm3 anhydr ous CH2C12 (300 nmli) was stirr ePCTOsmne6/045394

reflux for 6 h. The solvent was renoved under reduced

ressure. The residue was separated by prep- TLC to
[§#3A tr%R&aéﬁl%%clteaeround EXAVPLE 26. N ti [0439] 1.

Reacti on Schene: Fﬁ)ol . _Fib &% V“@ r naTrr_
Cl 1 [0440] E>q6 ta Detalls\‘\;s tion of

5-fl uoro- | H* di -dione, (113 g¢ 8.5 nol) in
N, N- di net hyl a tllne (7 ) was treated bvr h &P0C13

(500 L), then was 201 WO 2007/ 062213 s h{;e*(
PCT/ US2006/ 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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ice"rar~xc z r $ 6 [0446] Experinental Details: A
sol ution of conpound 5 (14 g, 50 mml) in anhydrous
w7042 nL) was treated with BuMgCl(37.5 nlL, PEDUS200/)45394
at - 15 C under N2 atnosphere. After conplete
addition, this mxture was stirred at this tenperat [e.;
refluxfloir2 b fier poriyiae EROTFIREFSH, 1o Tons LRty ey~ Sopidett (o oo
the reaction mx HHOMBY1 RREY (166 m1o% 3B0THE Ebmbined
Wamnm@ﬁ%%ﬁ&@H%HMFQ&?%%%%gg%%gyg?ﬁr§§fo? 1 .@%he rZaction
organidldferd RV ere8sasfbefsReatubited AgidbugofNVICO:, (B ride. Thie@olvent was
result mxture was extracted with ethyl acetate (50 nL
removed der2o@uoADpaBeTS 06 2ve JOIPETYNISP 006/ 045394  The
conbi ngd_organic.|layers were dried over Na2SO4. The
[%%ﬁgen gﬂﬁﬁgwﬂﬁgéﬁFéated to dryness. The residue was
separated by colum to give conpound=6" [0447] 5.
Reaction Schene: | \Qgﬂ] EXperi mentdkOetails: A
sol ution of conpdUhd /6™ (45—~ 22.5.«mol) in triethyl
orthoformate (15 mf) was fi&4t ed 'hJEhe presence of a
trace of TsOH over might. The jedctton m xture was
diluted with ethyl acetate (100 nL) and washed with an
(64146 O U xPbriafln tNAFGEEEs: THHEsoRI AN fGolpyend IE.& gpat 3 mdl) in
and"dried over Na2SO4. The solvent was concentrated to .
ethangli (360 aivousradddd mofihwliod (28.62R8 28 tnelh dgprEise at 41p 7¢-over a period
 F3 AFVF ES .7 10450]  Experineatal Lk s ° .
of 15 gyiny LBl TAEH gv@aé%%f[ Hiah a‘%enfg’éﬁns&‘%?‘i‘l? éien&?S@ C for
ol 'rfr‘??tgq FerBpdrRuland, di RtiBRWidh wB sélidBi&Nsrecipitated.
15 1 5
+7 I O?\ﬁ%:’w@l no??lrﬂa%rgp Fg(t-Balel. )3 (15 ng) in toluene (60
The sohd waBsoldtedhyRilRataa) 3vasasl wigh Jvaten de giveizompawybher e
and stirred under reflux for 12 h. After filtrating
(64431t h&- Bepetion Seheme:| t rat e was concentrated to

dryness. The resi d?gga(fwas purified y:f*%*l‘wrm to give
product, 9. [0451] /. Reaction Scherg? F~H N, H G4

ICl* E OEt [0452F Bkperiliféftal Deta s: A sol ution of
conmpound 9 (200 ny, 0. 58 unnmol ) j.n_ di chl or omet hane
(10 nL) was tre with BBr3 (146 ng, 0.6 nxnol) at -

30 C under N2 &Mﬁ)sphere, then was stirred at room

tenperature. for 4 h .The reacticg | L5
N
; 10 Gt (4D SalYaFasehehtead RAuwifoh6 hdiAdh osslimgtandne
& 87{2[@&%{) lgg%a%l&t(ﬁg%}:onb?sned eor ganiuc | ayer was dr iﬁgd over
precipa@B@ithe M ¢cdpitatd whs caltected byfiflitrath endmzsnd, withetherqlte give

was concentrated to give the crude product 10.
compound 4.

[0445] 4. Reaction Scheme:

BT
PN f j
/IL x*r T Doy
M ]
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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[0453] 8. Reaction Schene: 203 WO 2007/ 062213
PCT/ US2006/ 045394 It ri ra NH 9~ F [0454]

wexpenszent al Details: A solution of conpound BOI/{8B804§045394
ng, 0.2 mol) and conpound 4 (63 ng, 0.2 nmol) in

nhydr ous C12 300 fl
The GRRCBE (B S i SR SRS %Oiﬂ%‘gavaé?%%ﬁ%’feé to
drynegac THERARE VR SRRl i r Bl AR soioufeg) Vo 11
Raat] i cB:l&QhﬁﬂESchanetar )4' T 2 [0456] Experinment al
Details: A solution, of 3 (2.4 g, 11 inunol) and

met hyl hydr a. zi ne &2 g\T4__|mpI hanol (40 n)
was heated to refluy ™or 6 h. gs}gﬁﬁ&ol ing and
precipitating, the pr ecipitate \NaS? col I ected by

(bl Bxomerbpeaitmeoeph ofeorpelin (LR Dipap in
‘triet}g.f gﬁﬁnémfgﬁﬁg 1 dS%tZ'vJﬁ he@e@ﬁ’xl ied bﬁ@er&g .09 Qe BﬂT @I(I &%erMght. The

npoun nmol )
reactﬁjﬂlhﬁﬁﬁﬁﬁ s/aﬁltﬂfa\(iﬂaa \x(1ﬂﬂ@hylta):emm(1 @ﬁ mlh) eold washed Wleﬁ hruaqueouns of 5%
. The sol vent was renoved .under ressure.
Nazel@ae The Srganec laner %@p’ﬁpﬁa@é aB 5?‘%8"“’?&9&5 Shg@el‘t“ﬁ’é was

SI [ 4 WD 2007/062213 PCT/ US2006/ 045394
”°nc tggg‘%@%%}i}dﬁ 1 r [0459] 1. Reaction Schene:

E(QA@Q] Gsictior SeRbmbet ai | s A solution of 1 (2 g,
011 mol) in anhydrous THE_ (100 ni) was t eat ed with

MMy Cl (15m_ 0.038 b : Bv’gt;edfor 2

h at this ?__;atxue f Qjm% re was

guenched by asl /t heesgatrsrat ed agueous of NHAC .

The resul ti ng mxture was extracted with ethyl acetate

X The_conpi ed qr gani re.washe

L40) br FRerARL DevuRt Toast b desamear il e ipbuad 7 (13
g5 Rﬁn%%)séﬁrd%ohﬁ)ogﬁ&’ 8 (0691106 H{llﬁjol? -and t BuONa (0.7 g, 7 mmol) and P(t-Bu); (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:

saenl

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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[0461] 2. Reaction Schene: 2 [0462] Experinental

Details: A solution of conmpound 2 (2 g, 0.01 nol) and
weedwhenes gl ycol (3 g, 0.048 nol) in anline (1PO1/IE)006/045394

was heated in the presence of a trace of TsOH for 3

h. The reaction mxture sés diluted with ethyl acetate

(100 ni) and washed V\/l_t\}aqf—ﬁwéqueous.— Na2C0B8. The

organi c | gyer ms _a}raff ed and dried gpver Na2SO4.

The sol- E£2§§ entratéd t.0 e%conpoun ‘

[0463;w3f tion Schenme: .~WY 0464] Experit T3

Details: To a stirred and degassed m xture of c und

3 (0.4 g® 1.6 muol) and corrpound4(0?>g, 19 }

and tBuONa (0.22 L@and P(t-Bu)3
E%M]eneE{:wnm@)tahgstaaladécﬁ op @b 8y8PquY Wgé‘? 7&&3&2 mnol) and
comR3ARE 15 BB S S B oo o

h. TROQAGEH: kb ?éiné%d%hﬁ&er%&wed Resi8S THY EesWRS wWdlstpdr@dd BY prep-
colum to give product 5. [0465] 4. Reaction Schene:

TLC205iwh2d$ited 6@2ARACT/ US2006/ 045394 [ 0466]
Experinental Details: A solution of compound 5 (100
EXAMPLE 2. ol ) in dichloroinethane (10 nL) was treated

with BBr3 (146 ng, O. GMDI) at - 30 C under N2
at nosphere, then was IF"’I"%,d at roomtenperature for 4.
h. The reaction was p red U ice- water and then
was brought by addin 2CCBh he resultlng m xture
was extracted wth I chl or onet (25 nL x 3), the
conbi ned organic |ayer was dried Wer Na2SO4. After
filtrating off the Na2SO4, the fil¢kate was
concentrated to give the crude product 6. [0467] 5.
Reiast i on Kedeeior Schéded n~ru~y rl ,~ , L [0468]
Experi nent al Det ai [ﬁ% sol ution of, h,co(gpound 6 (64 ny,
r ,

0.2 inmol) and cofipauiid 7—¢45 rrg':ﬂso.‘** mol ) in

anhydr ous CH2C12 ('Mgant) was stu@féd under reflux for
6 h. The solvenr & S reaned er . reduced ‘

pressure. The residue was separ at ed 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
: Com%(iun e conbi ned organic | ayers were washed with

bodshe.  IPRex®Bn Scheme:

r é
ﬁxﬂ-«fm &v@ k(:j) f:}ﬂfﬁ W:s' Y

5 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.
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WO 2007/ 062213 PCT/ US2006/ 045394 sol vent was renoved

under reduced pressure to dryness. The residue was
w@errpéed by colum to give 3. [0471] 2. Reack¢DIS2006/045394

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 F [0478]
[34021 i mEsparinpaad Degailsa Assolutiongy compe (e 00 meDpgd -

ethyf%ne%lyrggpé) g, %QﬁS 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:
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conpound 8 (79 ng, 0.13 mmol) in anhydrous CH2C12 (300
m.) was stirred under reflux for 6 h. The solvent was
wo ewowextizinder reduced pressure. The residue WaST/US2006/045394

purified by prep- TLC to give the desired conpound.

EXAMPLE 30. dEj #/ [0479] 1. Reacfi@n .Schene: [0480]
Experiment al Odf aid Sim A mixture Bf 1‘@;371 g, 13 mml)
and 2 (1 g, 12 mi npl f an aqugots of 2 M Na2CO3 (15

m.) and toluene (30srnL) was stirred®wth

Ph3)4. (0.4 g, ,0,.029 I nder retl gve -
bt Bt micaetmeranet  seorel Bttound 8t B 7 pypon o
dichl@GHEALRe %1@&9% s Featdd with BBORREE 005 SB1IFat L BT under No
wer e washe th brine. The solvent was renoved under
atmosperécthen prae stitte@attroomd igmpes sturcToe 4rte sTldureackias vee panzdadto ice-
by colum to give 3. %\g;lSl] 2. Reaction Schene:. ra r, . h
water[a0d 8z E3gTEPY SRS By Ardipe N ¢ Q3. RiS BRHENE RIBRIC BAp SRt Wit

: 2.0 d ci ( 0 Afi
iy O ) DR PO R s A
filtratBreBiEthe 2,8, tAé filtRfe WHDEncaitrat@Dio(givdhe cri¥2 product 6.

atnmosphere. After conplete addition, this m xture was

[8467]r ed. Reactign Srlfegne:1 h. The reaction m xture was
guenched by addi ng an aqueous of ;“ﬁ%%%gj’ and washed
with toluene. The aque il ayer washy=ht Oyl

addi ng Na2CO3, extr at hen Wi, et hyl yacetate (50

m x 3). ¥ 'mhe Or gani ¢ | ay'ers wer e=mashed 208
WO 2007~062213 / US2006/ 045394 with bri ng?% The -

sol vent was rgnoved under reduced pressure to d
The residue was separated by columm to give 4.

. Reaction. Scheme: 7ZwTl, n . 1.1k P2P71. 7 A ’
Pastla) TesareimaL B ofg A Ppiafios 3 EMhgReis (84 mpd gl md
compBLd #1(£5 B, 62N dniydrcus (H,CH, (F00kIL)angd saaspatde réflux for 6
(1.5 9, 9 mol) in an aqueous of 2 M Na2CC38 (3.5 nL
h. Thersdivehotvaerendv40 unddr rodused piassuse. Whe Fesiye PR SRETAleLdY prep-
ng,. 0. 003 m‘EgL% nder reflux over night. The reaction
TLC 1 siveifle GRaNCERITPR™Ed with ethyl acetate (100 ni x 3).
‘The conbi ned organic ‘layers were washed with brine.
The sol vent was renoved under reduced pressure to
EXAMPBYERS. The residue was purified by colum to give

6. [0485] 4. Reaction %ﬁ@ﬁrg” Fcrs Prr~ri~ ~~f hl
Sr 1 r~w a 7 [0486] [ tal Details: A solution
of 6 (0.24 g, 1 mm_e’rmymhwe (0. 3g,

‘ ﬁwf“*»)

H

[0469] 1. Reaction Scheme:

if‘l
BF i M:]fhxaﬁ JH."-
£ g ) " §
&%, o = 1 f)\
B 7 S g
oyl KOO PRRTA p

b 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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4.7 mmol) in ethanol (50 nmL) was stirred under.j eflux
for 6 h. After cooling and precipitating, the

wee@cig2tat e was collected by filtrate and wasPerusioné045394
et hanol to give conpound 7. [0487] 5. Reaction

solv%ﬁ WS ﬁrp%ved 61,11%%%1}?.816 F:ﬁlg)r@?sgl(u%gd'ﬁgln 5% glg{e r%ﬁ \gasdp&r?fiedsoy column

to giv@gpound 8 (83 ng, 0.3 nmol) in anhydrous CH2C12 (300
m.) was stirred under reflux for 6 h. The solvent was
(@YY ed2URehstionéthems: pressure. The resi due was
purified by prep- TL to give the desi,red conpound.

209 WD 2007/ 0622137PET/ US2006f 045394 | EXAVPLE 31. N ri
~f  [0489] 1. F@\E\roﬁrs—m BB m TECT 2 O~
C7 [0490] Exper ntal Details a gol%iti on of

conpound 2 (0.83 g, 5 nmol) in ethanol (100 nL) was
aergad bEmpylhmmtﬂ De@aits4 Ags,ohﬂlmmf lcpmgewpd $u(G &3 gAF.8 enmol) and

tmsa?’ntr%évl st (1 mhe sl B 5ot BRSO Go letbiin mmus
t o6 c

R

was Stirneeatt-t @t € dort Ioh giTiereaotigpomindurd . wis@edchid Dy aRéiagtagesous of 2 M

0492] I | s: I
e egR SR L Sl s ES byt o,

,

extre{qtge(lctﬁ%? Iﬂﬁ %{hgﬁj %eﬁaté gdr lléﬁél >{)?){ a eerbvo\/an@fl%eo qrg&% g@lgrs%@e washed

withfiriel @he s@ﬂ&t%h@ﬂo%d indet fednedd ressgieve dearep UDl(iia rbsidue was
[0493] 3. Reaction Schene: fi3sl F-' "; i [0494]

sepapsterbby eadwmalto paedi | s: A sol ution of conpound 4 (48.7

gﬁﬁ?irm@ f?’ﬁ%ound ; g6§tlmfzj’reg 5ngg?| )rei‘lnux for

The solvent was re )plwunder red ;e
The resi due wassgpar at edr plsep TLC to™Yi ve the

desired conpmpd« cef %“\B@W‘}Jszooe/ 045394

EXAVPLE 32. il

[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:

HHz
?"‘x{; f}—*cz e rw*‘ 1"**‘4’-5
o HWHMHS

= 3 m««\g

[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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F . aura ,, [0495] 1. Reaction Schene: Fa HpC~~'
[ 0496] Experinental Details: To a solution of conpound
wWQ@2¢00/08213), 5 nmol) in ethanol (100 nlL) was aPETS2006/045394
compound 2 (0.35 g, 5 mmol ) dropwi se. After stirring
for 2 h, the reaction mxture was dilpaedsw th water.
The resultlng m xture was fextracted t:>€1“!4;3 | acetate
(50 nmL L‘gy_\{fﬁ]e ﬁ’n‘{dﬁsfgamﬁ grs wery-dried
over 2S The _sdl¥e Qﬂh Lijated t%_gdive
"z%s. [0497] 2. Reaction Scheme: [0498] y~¢ %
Experlmep al Details: A solution of 3 (1.0 g, é‘ %
and hydrazine (5 nmL) in et hanol (40 L) was heate "

Rt i etestygtiea Lo RDe B30 0 P Eo BT STRLE 4D and

com tuﬁ@l‘ @3!79 xtn% 9 '13?{1?912519?&[]%}((1?0% @ﬂ%@; 380 nﬁ?%%'sﬁﬁe@ﬁﬁ%ﬁeﬂux for

perlrrenta Det ai |
6 h. Thé wilvan vak rﬂﬂm:ﬂdulmdeﬁeddc&ﬁ PIERSULR. rTﬂmlrgsniadeasqnmﬁ@d ot prep-
5 (60 nmg, 0.2 mmol) .in anhydrous CH2C12 (300 niL) was
TLC &9 Bive & drstied corapquid- for 6 h. The sol vent was renoved
under reduced pressure. The residue was separated by
EXAMERE 30LC to give the desired conpound. [0501] All
‘ references to any publ lf*t‘@tl ‘on, patent, or other
citation are hereby |&a§_p ated by reference. 211 WO
2007/ 062213 PCT/ US2006%,045394REFERENCES Adcock,
| .M, Lane, S.J. Mechafli sns o&«fSt ar0i d Action and
Resi stance in | nfl ammatji~on. of Endocri nol ogy,
Vol unme 178 ( Sept enber 03) Pages /- 355 Allen, P.B.,
W edemann, L.M An Activating Mitation in the ATP
mm‘;g] ngi. S}{gaetl@ﬁ Sth@ne:ABL Ki nase Donmi n. The Journal of
Bi ol ogi cal Chem stry, Vol une 1 (A%ust 9, 1996)

Pages 19585-19591 Barthg {}— any khoul , P., Melo,

J.V., Reiffers, J.,a oot of Cinical

Resi stance to STI- 5?&"**Cahﬁ%¥ﬁi““1’*wer z»; Sci ence, Vol une

293 (Septenber 21, 20Q1) Page 2163a Branford, S.,

Rudzki, Z., Walsh, S., Gigg, A, Arthur, C, Tay Ior
[Q480]—Ier Enpm';malt,al Dytaik;, A riixRire ofilghésg, 13rrrm101}-li1rgir12 (1 g, 12 mmpl)

T TR T S
0. 02%%&%&?&1? \f\”ﬁe}f&ﬁ(%fjﬁy t. r@é& V\k‘%&ﬁﬂé Fras OktrdlBsdPRiEh bihyRacetate

astic Develop Imatinib
(10068T 345331)1“he Besbiata Bﬁ@chhmdwekéO\kmﬂhIed 98th(bidmg. The 2@1@21)’( was
Pages 3472-3475 Burbaum J.J., Ohl neyer, er, .
remqyetundgugediepd pygssure to dynessy d! he resigue vtqs se@rateﬁgﬁ&p@mn to give 3.

{0481] 2. Reaction Scheme:

Y wEgY

H% -
i X LR
L4 Blisopsopy borste —{

g PP SR Hcfg '——@:)

] &

[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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