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cycle. Specifically Aurora-A plays a crucial role in

centrosome maturation and segregation, formation of the
mitotic spindle and faithful segregation of chromosomes.
Aurora-B is a chromosomal passenger protein that plays a
central role in regulating the alignment of chromosomes on the
meta-phase plate, the spindle assembly checkpoint and for the
correct completion of cytokinesis. ’ |

[0003] Overexpression of Aurora-2A, -B or -C has been observed
in a range of human cancers including colorectal, ovarian,
gastric and invasive duct adenocarcinomas.

[0004] A number of studies have now demonstrated that
depletion or inhibition of Aurora-A or -B in human cancer cell

lines by siRNA, dominant negative antibodies or neutralizing
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0008] The

present inventi oRUHMARYJEE FHEQANYBNGION fornula |:

[OO&Q]HThlS invention provides compounds and pharmaceutically
acceptable compositions thereof that are useful as inhibitors
of Aurora protein kinases. These compounds are represented by

formula I:

or a pharmaceutically acceptable salt thereof, wherein R?, R?,
and p are as defined herein.

[0007] These compounds and pharmaceutically acceptable
compositions thereof are useful for inhibiting kinases in

vitro, in vivo, and ex vivo. Such useg include treating or

preventing myeloproliferative disorders and proliferative
disorders such as melanoma, myeloma, leukemia, lymphoma,
neuroblastoma, and cancer. Other uses include the study of

kinases in biological and pathological phenomena; the study of



NH HNH NNO(R)p GNNS or a pharmaceutically
acceptable salt thereof, wherein: R2 is Cl_3al kyl or
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3al ky! - OCF3, or, CF3: and is.1-2. [0009]
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or a pharmaceutically acceptable salt thereof, wherein:

R® is C;alkyl or cyclopropyl;

R’ is halo, Cjalkyl, -O-(Cisalkyl), -8-(Ci.;alkyl), -OCF;, or
CF3;

and p is 1-2.

[0009] In some embodiments, R? is methyl.

[0010] In other embodiments, p is 1.

[0011] In some embodiments, R’ is substituted in the ortho
position.

[0012] In some aspects of the invention, R’ is CF;, halo,
Ci-3alkyl, or -S-{(Ci.;alkyl). 1In some embodiments, R’ is F, C1,
or CFs.

[0013] One aspect provides a compound selected from Table 1

(or a pharmaceutically acceptable salt thereof):
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"substituted or unsubstituted.” In general, the term
"substituted”, whether preceded by the term
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stable or chemcally feasible conpounds. [0017] The

term"stable’, as used herein, refers to conpounds
that are not substantially altered when subjetted to
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[0016] As described herein, compounds of the invention may
optionally be substituted with one or more substituents, such
as are illustrated generally above, or as exemplified by
particular classes, subclasses, and species of the invention.
It will be appreciated that the phrase “optionally
substituted” is used interchangeably with the phrase
“substituted or unsubstituted.” In general, the term
“substituted”, whether preceded by the term “optionally” or
not, refers to the replacement of hydrogen radicals in a given

structure with the radical of a specified substituent. Unless

otherwise indicated, an optionally substituted group may have




noi ety has one or nore units of unsaturation. [0022]
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[0019] The term “cycloalkyl” refers to a monocyclic

hydrocarbon that is completely saturated and has a single
point of attachment to the rest of the molecule. Suitable
cycloalkyl groups include, but are not limited to,
cyclopropyl, cyclobutyl, and cyclopentyl.

[0021] The term "unsaturated", as used herein, means that a
moiety has one or more units of unsaturation.

[0022] The terms “haloalkyl” means an alkyl substituted with
one or more halogen atoms. This includes perfluorinated alkyl
groups, such as CFs.

[0023] The term “halogen” means F, Cl, Br, or I.
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group”, as used herein, refers to an agents used to
temporarily block one or more desired nitrogen reactive sites
in a multifunctional compound. Preferred nitrogen protecting
groupg also possess the characteristics exemplified above, and
certain exemplary nitrogen protecting groups are also detailed
in Chapter 7 in Greene, T.W., Wuts, P. G in “Protective Groups
in Organic Synthesis”, Third Edition, John Wiley & Sons, New
York: 1999, the entire contents of which are hereby
incorporated by reference.
[0025] Unless otherwise indicated, structures depicted herein
are also meant to include all isomeric (e.g., enantiomeric,
diastereomeric, and geometric (or conformational)) forms of
the structure; for example, the R and S configurations for
each asymmetric center, (Z) and (E) double bond isomers, and
(Z) and (E) conformational isomers. Therefore, single
stereochemical isomers as well as enantiomeric,
diastereomeric, and geometric (or conformational) mixtures of
the present compounds are within the scope of the invention.
[0026] Unless otherwise indicated, all tautomeric forms of the

compounds of the invention are within the scope of the



conmpounds are useful, for exanple, as analytical tools
or probes in biological assays. [0029] The conpounds
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[0028] Additionally, unless otherwise indicated, structures
depicted herein are also meant to include compounds that
differ only in the presence of one or more isotopically
enriched atoms. For example, compounds having the present
structures except for the replacement of hydrogen by deuterium
or tritium, or the replacement of a carbon by a *C- or cC-
enriched carbon are within the scope of this invention. Such
compounds are useful, for example, as analytical tools or
probes in biological assays.

[0029] The compounds of this invention may be prepared in
light of the specification using steps generally known to
those of ordinary skill in the art. Those compounds may be
analyzed by known methods, including but not limited to LCMS

(ligquid chromatography mass spectrometry) and NMR (nuclear

_.10_.



1H NMR i s nucl ear magnetic resonance - 11 WO
2007/ 056163 PCT/ US2006/ 042993 Ceneral Schenme O et Rx
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making the compounds of this invention. Unless otherwise
indicated, all variables in the following schemes are as
defined herein.

[0030] The following abbreviations are used:

DIPEA is diisopropylethylamine

DMF i1s dimethylformamide

n-BuOH is n-butanol

t-BuOH is tert-butanol

MeOH 1s methanol

EtOAc is ethyl acetate

TFA is trifluorocacetic acid

DMSO is dimethyl sulfoxide

Rt is retention time

DCM is dichloromethane

MeCN i1s acetonitrile

THF is tetrahydrofuran

TBTU is 2- (lH-Benzotriazole-1-yl1l)-1,1,3,3-tetramethyluronium
tetrafluorcborate

HPLC is high performance liquid chromatography

LCMS liquid chromatography mass spectrometry

'H NMR is nuclear magnetic regonance
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pyri m di of forrru}_‘ﬁ,Hétis cosfifidipnd W th "to
ofm a__conpound igf_Jornula_2._1n sgope adi nent s,
c tNfest'wo conpounds f:\ heated in the pres ng‘\e of a
sui tabl e solvent Ce.§. &-BuOH) for 16 HoOuNs.SGwe ot her
enbodi ments, the twoj conpounds are mxed at 0 Cin
the presence of —Heetpnitrile and triethyl anH@g for 1
hour. The con‘po[[—JJr’]d of fornmula 2 is then heabad, sodvdnbe
presence of a suffabye solvent (e.g. DMF) wnd a
suitabl e base (e.g. DIPEA/Nal) with an optionally
substituted am nopyrﬁéol e to forma conpound of
fornmula 3, which idifieated in the presence,gdfet

azeyicthpg AN theRiS ence of a suitable rgolyvent (ene
%‘ tacéform ;ﬁ%\i’m Il thod B

Rx

n- Bu Qund of fornmula 4. S
H\VN O HN \ 2 1) pyridine NR HN\ TN FNR‘H N H
XXR5 HN H O -R5J0sN N~S NH2 2) NaOve NN S NH MOH 5
6 oxidation l_f}lH
‘ J0-6
HNTet HQR' nnHet
Rx N —_— = RX A
| 19 B
N~ N°"s— base, solvent N N‘i\Q'R1
i O ()2
Jo-s Jos

[0031] The general scheme above shows some methods of making

compounds of this invention.

Scheme I

H
H N
N\n,RS HoN \\N HN-N
¢ 0 cl } &2\ R?
HS H
H SN A NOR H R HN H
| —_— N H H N.__R®
A | — SN 'S
ClI” N7 TS0,CH; P 0 base, solvent |
cl N S heat
cI”ONT s
1 2 3

\ 2
HN— /Q\R
- RPN
—— N
base, solvent I‘\N /©/ \ﬂ/
heat “ g o

[0032] Scheme I above shows a general route for the

preparation of compounds of formula 4 (in Scheme I), wherein
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[0033] Schene Il above shows a general route for the
preparati on of conmpounds of fornmula 6 (in Schene I|1),
Wm,hemﬂism63R2 and R5 are as defined herein. ThePComsom6d42993

tho forkggJb IS é)@]ne%vmthaswtable aci d
© cHtord ?v%? eth SeLIREC TN ¢ helhp edkfiePofnated
pyrityidthdeot ofdarmam i 1§ efsmei e FoMpoiok? thatro 4PN
m xing in the ‘hgesence of sodi um net hoxi de and

compriaof , fouresa the cmrpmm Yibddimentss 6. tha tsvmompounds
Q{‘@éggé S . dn Whl case i fab

o acid ((E:rg%l?krl]%( feé:;\%een IS use a%%rho%psfo r?’é‘ é t_BUOH)

for tle lamine. Exanhes e]ﬁbcsjjirﬁe&l’a[§ achel Wrﬂ:drﬁmunds are
e;ﬂe entsmplu e, but are not limted to, EDC, DCl,

T.C Sttt 9l PEGIUIR £F At B itg
trid@aetdense | Aok ude ol R NAUmddAd &0 tRhrdta 2 is then
Cl2, and dioxane. 13 WO 20 /056163
hea g/ S 2006 /0429938 [QD 3]s Widedv i eplventhi 62 iqwdMiorend a

rrakJ the ¢ of._this

Sultlraﬁ%/%]fk? o%é) F%O%Bf%w& ovflteva‘—’frba??th%orf#eld ﬁl’lﬂf\)ﬁ]ﬁftuted
amirgfptiteez aospod nttserfa ddiﬂg‘iouﬂd/%ﬂlmdﬂﬁ 3, kiiage is heated
. ar??sa s) are known in the art and are also described
in g I Vs R EFH MG, 11} o551PIRERR] 134 17y Vi hHele
soLEHPOUNAS. as P eitb Kidase, d&ﬁp&iﬁ&foﬁf MBYr-E £S5y ed

invitro, invivo or inacell I'ine. 1In vitro assays

i nclude assays that determ ne inhibition of either

Scheg Ee Kinase activity or ATPase activity of the
ted kinase. Alternate in vitro assays

quantiN-at e t he ablllty of the inhibitor tq bijyd to
t he pr t Biam2ki nase and ThBYd B’é measur ed ei tHer Yoy
radHN)Ia elllngthelnhlblt prior to bi ;
0 tlri’g the inhibitor/ki € conpl ex and H
de er |n he anount of radi ol abel bouyd, Nr by Q 5
hl ti on, expeniment wh wlinhi F )R
C/are |ncuba ed the meramse boundei% krldwn > NH
radi ol i gands. [0037] Anot her aspect of the invention
relates to inhibiting kinase activity in a biological
sanpl e, ®hich nmethod conprises contacting said
bi ol ogi cal sanple with a conpound of formula | or a
[00333dnpeshemeniEonbPisi AgoYai d genpsahdroThe fernthe

preparation of compounds of formula 6 (in Scheme II), wherein

R®> and R® are as defined herein. The compound of formula 5 is
combined with a suitable acid chloride (wherein X” is Cl) in
the presence of pyridine to form an intermediate compound
that, upon mixing in the presence of sodium methoxide and
methanol, forms the compound of formula 6. In some
embodiments, X” can be OH, in which case a suitable acid
coupling reagent is used to couple the acid to the amine.
Examples of suitable acid coupling reagents include, but are
not limited to, EDC, DCI, and HOBT. Suitable solventg for
these coupling reactions include, but are not limited to, THF,

CH,Cl,, and dioxane.
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"bi ol ogi cal sanple", as used herein, nmeans an in vitro
or an ex vivo sanple, including, without Iimtation,
woebd7/oseleB ur es or extracts thereof; biopsied parasi@b/042993
ained _fr.om.a | , or extracts thereof; and

[00 %oé:ccgml\?g}yu e ABYEBC eBER 1ateente, RaPCsEES o
mak Doglye e W stspOlin@Xtsactisi s hetwalis 140038] I nhibition of

ki nase activity in a biological sanmple is useful for
[0035 ) aMpétpdst fpur gysdsiathan ahe REGWVity ofetdle colppblunds of

C | es; 0 Lncl ude ut are
coid BAEold R op ks MVRUPORES KSR BHL A€ ano
are aiEm-desmsibadt bt | dne  edangdogs cadt spectien St or age

d piol ogi cal, ass 0039] Inhibition of kinase
[oo %g]t i 3 }ley i, P%é i%@‘é?l[ CQERPIECFs 2SaPEEtader Hinpse
inhitie: St dyaPfoki @@és%;seca n; pi © Ofh cat n apgh-o P&t hoh O%Z&@i\ﬁ% line.
y O

phenonena; the stu f intracellular signal -

In v 56383 PeTe LIS 067 Dupn ddhatt rdgiseioei neni patidalen of
\ i i : ti .
o B0 AL b he R L PR Sor DS AR S s racea

kingwet eixil tereesee | fhi bi tod sadyayphajumeeilideal thsadbSlity of
hereof may be formul ated i nto pharmaceutica

the i R0 AP nFE MRES G R &%?ﬁsh%l FOMRURhs.
meadhiRSE e RNAMBGL UL $Ab1 HUPOSId 11A0S, 1 WH IS SCONPE $€ @h)

. anmount of the ™ Aurora protein inhibitor effective to
bindingpt igrolprtevemtthe irurortemBdirmss comlietr omdand a

xgﬁ | C cept e arri.er re anot her__.

deteg‘lr}lﬁlo [ riﬁﬂeofaé #%%@%r%erﬁa?&ionlvagonﬁji ok?ﬁun?’odjﬁ]%&ﬁ'hremf%lrr}ﬁ 2

compdAuirtaraa: nedbeat aobroondidioMewri Nt I@rs nedd atreelibated with
i sease" sed herein neans, any di sease or ot her

the Jei@d% i it %o"ﬁai]‘ifﬂ%ﬂil??%ﬂlerg%ﬁf%fa (Aurora A,

[OOerOAﬁpgheﬂﬂgsFééﬁobﬁ Ehel $nkBAMACHO B 8Y 8 EBl €nnPHERing
conditions include, wthout limtation, cancer,

kingsgep|datel vt el mi s drideragicaid sammloaprdlidlemgtihed comprises

' rders. . > I f el.oprol iferative
conl SOLETSd WAL REP ydle DI ALELII 15 cormna
or Paloppdshanicn wesipr himniecyd kesfighundly elRid term

. retapl asia with nyel ofibraosis, chronic nyel ogenous
o1 QUi FTMY G G R RGP B RBAETO OF an

ex VIXREILAF ROPhidd Gushifr QMBshd sy enigl & JB4AelPmNocytd 8 tures

or eé?i;ggémthereof; biopsied material obtained from a mammal
or extracts thereof; and blood, saliva, urine, feces, semen,
tears, or other body fluids or extracts thereof.

[0038] Inhibition of kinase activity in a biological sample is
useful for a variety of purposes that are known to one of
skill in the art. Examples of such purposes include, but are
not limited to, blood transfusion, organ-transplantation,
biological specimen storage, and biological assays.

[0039] Inhibition of kinase activity in a biological sample is

also useful for the study of kinases in biological and

pathological phenomena; the study of intracellular signal
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and system c nmast cell disease. [0043] The term
"“cancer" also includes, but is not limted to, the
woabd7oss18g cancers: epidernoid Oral: buccal carCrys2006/042993

[i ton nout h ha : sar cona
craphfuced GG n R DI Ay R I ndEL €D Bna che
compaﬁ@sﬁv@O@ﬁélu@ﬂ%@ﬂﬁof h&abEOnYoares nih 1 B1 €88 . | | poma

teratomm; Lung: bronchogenic_ carcinoma (squannus

[00‘?{1;1 | Toe @blffﬁ’éﬂafr@r@t%lm@@ﬁ@ntlﬁa‘tl@étml lor @dElrmaceutical
saltBRELeIonthal o | Abbfurolle AUSOAGALERIOUR o) veol ar

(bronchi carci nonm, nona sarcowa
compgaphnmms f@monﬁnbnﬁ$bnath@man¢ommammmsomhehﬁ@Mﬁs These
roi nt esti nal ha S, %% uanmous cell carci nonm,

Pham?%&tl tEres Hora ARGHEE Y nReway , of the

AurSEHMBRES & LAl LhiOEBs oF y@?@@(’:"@lve | &b FWOSRr SR} event an
pancreas (ductal adenocarcinoma, insulinoma,

AUr QFYTEROFIRE Qi | HomRAnEd a2 iR eiBE el Uy p@mﬁ)ptable
Carfg{n%]l[’,l aré%né@mgﬁpo g&&?@n?@f %%%4g§§31nvex\{\glo

I’ nt esti nes (a enocar ci nona ) CAr eI notd
[0041lihDTHe Kammogahsoxarm@maatbdlommdﬁa;ohen&mgwam&pra—
neurofi broma, fibrom), or larg

I b I
mea 4 E ST e D O R O & A e 6 oF aicher

delSEERDNEs SR ¢ 00, 1n|xﬂh%%@ora@°!@£‘ﬂo§é_)|@n AGELHNB, and
colorectal; rectum Genitourinary tract: Ki

Aur Qi) dplo cl TR, CNDIAE 2 urpke - [ epH ocmmtomr]lg include,
w:LtlJé%LF?hfmtAﬁ%?m@an% Sg%jre 11 %ﬂ@r&séégel@gpua‘?’nd

carci nomm,  tran car ci nomna,

mye Bo@nociaf e 10ies) | diﬂ@ﬁdé&@.(adenocarcinona sarconma),
tis semn er at ryon

nm, e
00440 ¢ R am e R P BalepRo Ferahov ol arorAsig, 1Esiugm, but

are inberstutiad, ael) B FE PO B ia D Menht s QARSNGB |
adenomat oi d tunors, It poma) ; Liver: hepatond
mye](%?ébamf@éﬂa;ﬁﬂaﬁr Vtﬂai?felmﬁoﬁf@flk@mwglcﬁtmmmdmlogemus

)ﬂf&fﬁ pb éivﬁ} o ecp%n tcocle% I]ylnar adenonm,
e

Mengi onm, |ary pa ages; eogeni'c sarcoma
hypaxgn&ﬂnnyhmmmﬁ syndwmmnuc;nnﬁnjmﬁ|my§mﬁmdmdwynmb leukemia,

histlocytona Egad osarcoma, Ew ng's sarcons,
and 3 4%ﬁ $3fum cell sarcomm), multiple
[OOMM9|QHB taahlgeaﬂbegwaaqsaehhciuaaé plerdamiot 1imited to,
ost eochronfroma (osteocartil agi nous exostoses),
the following cancers: epidermoid Oral: buccal cav1ty, lip,
tongue, mouth, pharynx; Cardiac: sarcoma (angiosarcoma,
fibrosarcoma, rhabdomyosarcoma, liposarcoma), myxoma,
rhabdomyoma, fibroma, lipoma and teratoma; Lung: bronchogenic
carcinoma (squamous cell or epidermoid, undifferentiated small
cell, undifferentiated large cell, adenocarcinoma), alveolar

(bronchiolar) carcinoma, bronchial adenoma, sarcoma, lymphoma,

chondromatous hamartoma, mesothelioma; Gastrointestinal:

esophagus (squamous cell carcinoma, larynx, adenocarcinoma,
leiomyosarcoma, lymphoma), stomach (carcinoma, lymphoma,
leiomyosarcoma), pancreas (ductal adenocarcinoma, insulinoma,

glucagonoma, gastrinoma, carcinoid tumors, vipoma), small
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beni gn chondroma, chondrobl ast oma, chondronyxofi broma,
osteoid osteoma and giant cell tunors; Nervous
weyet7assieskul | (osteomn, hemangi ona, granulonncTnmzmmm4mm3

nt homa,_ osteitis, defornmans meni n ni ngi ona,
bowSHE i I S@q%&%ﬁrﬁca%w% Prgparcinoid

tumdBAUl 08l S5 TRy 5 A AR, 1 SRERBHD T ﬂ%ﬂgﬂd%&“illpoma
[plnealona] glloblastona mul'tiform

neursf ggautrir d?gllhmm Sehwgmiewe L raxt |ch;mea§trmmstlnes
(a t1rf’gma ’u lr{:RJ.rb%)larS palt enorrjaor d&/llrﬁ.e Of I o@a u tléarrttfsrtoma,

neni ngi ong, . sarc neco oglca
leidmgrmhenet rdcﬁllorgardumrraaectﬁm Vicoldxaiattal rearaimonma,

pre-tunnr cervi cal dysplasia), ovarjes (ovarlan
Ge ' U %Yad@m%wm%ﬂmss tumor
[neWSIAAENQGRIIC rl%hon%dl&éﬁﬁéérﬂl%g CHHRRPIang yrethra
gr anul osa- theca cell t'unors, Sertoll-Leydlg(xﬁﬁ
(squammrs , calils gemd insms, rtadargamonaér atednm)car aigloms,,

uanm el | carncino intrae |theI|aI carC|no

ader{a%%noca@? ﬁdnﬁ)rq’stor osa a%:dorﬂa OC RS ARy SAFSSTHH ( ITiaéesatrls
(sencigldma, eradon200 Entabiad IPCHAS2NIG,0428%F ocarcinoma,

car ci noma, squanmous cel| carcinoma, botryoid sarcoma
ChOIQHF M h SFGIAPGsar @S titdialogiedrd Gfpesinoma,
flbl(&t?&[ C'ﬂ%&der@’nﬁaas%dém%l@'t%mo@sooq % §iver:

| eukenmia [acute and chronic], acute ynphob astrt*——“
hepauﬂmaaﬁhﬁpaﬁQQﬂmhnM%nnﬂﬁﬂqmnqma ,eyleiiaggiocarcinoma,

Q ollfer ti.ve di sease tinple el
hepar@/o laoysrlJT} dst % SYRAoNE), géi? ﬁsm&] eg‘gqu‘ee}ioma’

hemamymﬂ@dg kcnrll&ryl )pmim@s{ e drgnants deyehari]s hadna
cell; hoi d _di sorders; SKkin: walkgnant nmel anonm,

(05 H5insgir Gl ARSI oM S TSRS Loty toma,
chorfSHRQS cohn=S AR TRy ' K A QRGANLRAMR,, R § g gqiﬁéﬁr@ LS culum

nevi, |ipoma, angi ona, der mat of | broma,
cellpm@amas) ﬂw@pdeglﬁmaiomapmala@ylamymamtcmmmor

| 1icular thyr carc thyro
Choga%ma i'note, - U 6H*€%f%ﬁn|%§%%?%%%%#$ﬁ§%8éﬁle rﬁ%%ﬁﬁﬁ
bem@rmcaxrrdmdﬁaqploasmmrcﬂqamtbﬁua mdinrﬁdr@rr@&dﬂ&lbﬂdﬁna, osteoid
neopl asj a type ZB famlial _nedullary thyr0|d cancer,

°5 LoE0 Ao A0 € 1 Jp &4t .Wneﬂ Ud11an(d§3te°ma'
hema?RURR! 2SR olRUS e dnfY, moscﬁ%q.cﬁ%r OUR £fe8hlans)@S meninges

provi ded “herein, incliudes a cell afflicte by any one
(merging igve  apePé Higdeseiricond c sidiomadesisin Sowen

ast%rg%%o%r}t ?n’edgﬁ.oblastoma, glioma, ependymoma, germinoma
[pinealoma] , glioblastoma multiform, oligodendroglioma,
schwannoma, retinoblastoma, congenital tumors), spinal cord

neurofibroma, meningioma, glioma, sarcoma); Gynecological:

uterus (endometrial carcinoma), cervix (cervical carcinoma,
pre-tumor cervical dysplasia), ovaries (ovarian carcinoma
[serous cystadenocarcinoma, mucinous cystadenocarcinoma,
unclassified carcinomal], granulosa-thecal cell tumors,
Sertoli-Leydig cell tumors, dysgerminoma, malignant teratoma),
vulva (squamous cell carcinoma, intraepithelial carcinoma,

adenocarcinoma, fibrosarcoma, melanoma), vagina (clear cell
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cancer is selected fromcolorectal, thyroid, or breast
cancer. [0044] In sone enbodi nents, the conpounds of

woho@/osemsgnt i on  are useful for treating cancePCTAISEI06/042993
as colorectal, thyroid, breast, and |lung cancer; and

CATGURIBPr oF TEIPALT Vet s‘ﬁﬁ'%%omasmt%ﬁéo | SRV a
(emp¥FShal FRIRQSH De Gomdy el 01 o Jpf b8y Wdftinoma)

myel of i brosi s, ‘chronic rryel ogenous eu ema, chronic

breqﬁ,@ d@m@@_e&m@ mmlecm@slmmi,a c[eggmm 01 ;o

chrérﬁ?’c[e]m l%%%%%%%%stlé %e@?%%cﬁ, an r?:%%erﬂymprﬁocytlc

lewoanpountige Dhpt &l 5f d Faneitd oinse?dsaeslseﬁudt:f@e triiyeelt ey,

hemat opo et| c di sorders, | n_particular,
my e lodi R R g eHouE Metike AN )S Shenie- TRAHRsidlols' s
Lympree M { {Mant aGHRE t £
ymﬂ nd aglute Iyrrprhocyu c Ieail?kemzjlﬂ)(/ﬁié:'4L W}?}ﬁdaﬂgorders’
Sklraddmatlmatrot il ammpouridss o adils damaintdngn, squamous cell

Cc |caIJy accen t abl e derivatives or RI ¢ dr ugs of
Carc&h%rp%oﬁyp%r nds- of thi sonllal’fvzﬁlfao%o %f%‘ba’b oyed
dysplmstild ndAd 2%&%1%ﬁwﬂsm%9&oma, keloids,

conpositions to treat or prevent the above-identified

PO At e rELY s AL a0 p EHHECEHT ISP AN,
ol QR MVAL | M8Q81 Prodrlg, v :

° accept abl € Jggslt er, sal tomﬁegn%(%meﬁmorﬂg}g%ﬁ% C%A%Oma,
undxﬁﬁanﬂnu15§3ﬁ QhYﬂﬂWﬁNﬂﬁhQﬁrlfmuihﬁpmﬁﬂenﬂvdﬂmnﬂ1neoplasia

erod 0, LIS MARDL ASSLRA b8 Y fTidne

meduﬂldﬂyﬂthyhﬂmdlduhdﬁr PhddtdintdHlomaaCltda® ganglioma; and
met abolite or resi due thereof. Such derivatives or
@&%ﬂﬁlﬁﬁml%q Fiat Tk edde thpgm "cancerous cell"
as ﬂ%‘cﬂﬁ‘(ﬁ!d aRidd &y, é,ll%e%o@%iq_s QgL mt%d %éﬁ%tdéprbne of
when such corrpoun are adm ni stere to a pat
the (@pqys - Iserdll Gwich g cardi taraadd y Mmsma méabd:mmmmd e
b noJ e, rea | bsor bed i nt.o | oo ) or
cancsihaic & Wi veeo?/yf%:ﬁn e Par- etl’?tl'
[Oodm]olmgl§aheCQMDaﬁiMQﬁts(et§e,cbﬁpobﬁ@snoﬁrthY§phﬁbéﬁtlon
syste relative to the parent species. [0048]

are nl)éslfocfﬁ A TECe FECAT y S3icde Ftsaiicd Fiesdrdys téiyroid,
breatsh:e SRR Rcdrll SHNWRNIPEIINE MR 1 Y AU rders,

|mtat|on
such as polycythemla vera, thrombocythemia, myeloid metaplasia

ch
greast cancer.

with myelofibrosis, chronic myelogenous leukemia, chronic
myelomonocytic leukemia, hypereosinophilic syndrome, juvenile
myelomonocytic leukemia, and systemic mast cell disease.
[0045] In some embodiments, the compounds of this invention
are useful for treating hematopoietic disorders, in
particular, acute-myelogenous leukemia (AML), chronic-
myelogenous leukemia (CML), acute-promyelocytic leukemia
(APL) , and acute lymphocytic leukemia (ALL).

[0046] In addition to the compounds of this invention,
pharmaceutically acceptable derivatives or prodrugs of the

compounds of this invention may also be employed in
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esters, amno acid esters, phosphate esters, netal
salts and sulfonate esters. [0049] The conpounds of
woOho@/osemsgnt i on can exist in free form for trearsmos/ 042993

or ere appropriate, as a pharnaceuticall .
CO“‘%%%%%%%%‘F W cat o%o?r%elﬁgeﬁh%e%w?—%%%ﬂ?@?ﬂrﬁd
disopharsnaceutically acceptable salt" refers to salts of

a compound which are, within the scope of sound
[004Ehi dal"vhadgmesut isgildabheceptalde iderdontdse ow phrodrug”

[ h i mal i t hout d
neait ey SpHER 2l IV IRE L NG, B0 IS AR o e
or aritear@ertoatEnsusht® abiowdnd eas oftabd eiheqet i dh risken,

ratio, [0051],6 Pharmaceutically acceptable salts of the
upo%oﬁlfﬁl&{ﬁﬁ REHRE 1o 50§ MvERT IR hel tRieCapRiREe def | Riegviding,

eithd Oy SHbé ey €ot NORGRAL e 13Ny %&Q{F@&@%f’st P35&Scion or
These salts can be prepared in situ during the fina
an injplhiienl indapuive i teltdlonl bfe tde conpbundsheredd. Such
L1 I n_be. pr red by 1) reactin th
ae AT Srleiled TR e dedl gt he

bioaswd i Bdib el 1t 8of Whe 08O aids PTG 000¢ &42093 when such
organi c or inorganic acid and 2) isolating the salt .
COMRHIRTS (B Pt BB T EK | SL LS { I - ackl Shieing an

oralNglalei RCet &t & c&ﬂié&%c?'téllgé. r}%]fee PSP 1 Bsorbed into
b ul at

enzoat e, benzenes onate, bisul e, butyrate,
the dhioadle, ox avphor agehanedplek swdfonaf efhe parent compound to

C anepropi onat e, di gl uconate,. dodecyl sul fat e,
@ B A PR e Y PP 2 4 (s et E system)
reldt yeerophosoheieenyl yeodivde, hem sul fate, heptanoate,

hexanoat e, hydrochl ori de, hydrobrom de, gﬁdroiodide,
[0048] efPBRY-EFEh e PHPFBARSEEL 1P adtlat BCCRRIFERIE, PRRPABEHEEe OF the

compBiianest! £ 0nat envanaphthal gpesul fonate. N cotdnase,

nitrate, oxalate, palnpate, pectinate, persulfate,
estegrpheryl pe opt bhat eterphauphetlstpiesaties, pietdatesylts and
ropi onate, salicylate, succinate, sulfate, tartrate,
sul ?%%@é%% %?Stosylate and undecanoate. O her acids,
[00®michTas exalbtndshblfethol tAvehfieBBekb¥@Sexist in free form

for pthraerani?rr?eerlilt!,,i CglL ! ‘}r/healgec eapgparbclpefiangg, baes eanp]gl)k?gregacl:enuéfceally
acceptable salt.

[0050] As used herein, the term "pharmaceutically acceptable
salt" refers to salts of a compound which are, within the
scope of sound medical judgment, suitable for use in contact
with the tissues of humans and lower animals without undue
toxicity, irritation, allergic response and the like, and are
commensurate with a reasonable benefit/risk ratio.

[0051] Pharmaceutically acceptable salts of the compounds of
this invention include those derived from suitable inorganic
and organic acids and bases. These salts can be prepared in
situ during the final isolation and purification of the

compounds. Acilid addition salts can be prepared by 1) reacting

the purified compound in its free-based form with a suitable
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preparation of salts useful as internediates in
obt ai ning the conpounds of the invention and their
woher7acesit i cal |y accept abl e aci d additi on saPC%/US2006/042993

0053] Base addjtion, can, be prepared by 1)
IR (P R HES ST 11 60 ERpOUNEET HT 145 dorel St Wre
formedUi tabl e organic or inorganic base and 2) isolating

the salt thus forned. [0054] Salts derived from
[00%pr BppmRileshasesuilhshbide aéttrdalsaltﬁenallcl(léeg acesatieum

gggde pat ﬁ?ﬂ,

magnesi : amm%% anqe’Nl ?r&oazl ea’l @%I}ﬁ&ééaﬂlforﬁ‘t%

bisulfeend | dm’ajr:swte,nv:rﬁumtSe t heangplad el thd Z addniph®@f s Wlfonate,
basi c ni t rogen- cont ai ni L%?groups of the co ounds

cycIRReY Hnate wfliglyonate sl ey bt %tp?‘e'r si bl e
ethéﬂéghﬁﬁ 4By, besahiad nednds such, %#%ﬁﬁgﬂ%

[ 0055] Base addition salts also in
91y%ﬁmm@ha€a@t rglrteqcallatﬁl t@mmﬁrm dtep/@rma@m or

n met S inclu m lithi
nex IR MR T i HRe e tath ther
hydl{d?@fdﬁiﬁ&tﬁewhﬁcbryat%m@rﬁcaﬁ_tﬁe Sl Tesa i N Clnkthesnaden
appropriate, nontoxic anmoni um quaternary - 19 WO
et W%m%mm%mlf@ﬁ%ﬁmﬁl Lnffishe nitrate,

0 f
oxaféﬂé N$a frRsdld ysd g aun sulfate :éﬂﬁgphate I%(ﬁ%oplonate,

dr'oxi de, carboxyl at e, trat
phOSmwéleal @ﬂlcmﬂdom@m,a@ﬂomrfmt saldtdeataei ds
bases Ie not. e ve har maceut i caII
Succalcrcaetﬁ abi & T ey G ﬁ?gﬁ gye Jloncyﬂ’t-é_ﬂper eggQr R
undéi&irtcﬁaﬂé‘:ef U.’btl'&Sr dditcay, TT&,CUC&{ efs idkohtal RiHigLd hfbt in
ounds of the invention and their pharmaceutically

%Vﬁ%&@%%%l%&&é’ FFGR APl ey Joesgloyed in the
prefé@ﬂ%}?%ﬁ Gl 1ok ackeRhable 19?5&]411%@15{% ugg%t%ﬁﬂﬁ% the

in these pharnaceutical conpositions I , are
compeandd iaff ttdtk tigyvergn eax chehderssir gtharineeg e s Ilgm

l.earate ec %I}r serum proteins, such as hunman
aces et%léjbr% aI C:ulrrotllndl JT su st ances such as phosphat es,

[oosH]ycBaee adabtﬁ:oﬁcsdlteotzaﬁswrrprepabeaebypa_ttretactlng the
|.yceride mxtures, of saturated vegetable fatty
purifdiefs CORRENY &4t tiE B Bt yiidd: & fiH b s QngRHE or

1noﬁ§§ﬁf§‘baéﬂf§ﬂalﬂv'Béyﬂgﬁyﬁéﬂgﬁgﬂggf% RRLASR MBS .

[0054% rgg%gs derived from appropriate bases include alkali
metal (e.g., sodium and potassium), alkaline earth metal
(e.g., magnesium), ammonium and N*(C;., alkyl), salts. This
invention also envisions the guaternization of any basic
nitrogen-containing groups of the compounds disclosed herein.
Water or oil-soluble or dispersible products may be obtained
by such quaternization.

[0055] Base addition salts also include alkali or alkaline
earth metal salts. Representative alkali or alkaline earth
metal salts include sodium, lithium, potassium, calcium,
magnesium, and the like. Further pharmaceutically acceptable

salts include, when appropriate, nontoxic ammonium, quaternary
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phosphat e, sodium chloride, zinc salts, colloida
silica, magnesiumtrisilicate, polyvinyl pyrrolidone,
\Voemhuﬁes& based substances, polyethylene gl yeorus2006/042993

| um rbox met hyl cel Iose | at es, waxes,
ammo ye’t hyIil % %y p"r];ﬁré?%d bIF 3§10ns such as
hal:pﬁ,yﬁiM@ﬂﬁi@ y@@ib@@dlé!w| si®etatd 005, %ﬂb@te, nitrate,
conpositions of the present i nvention may

Lowesdhinr s 18t elePrn e 130 p':alﬂélnt%ﬂaﬁcrryateby Qtiket st iots and
basePf %Jlll.é %tcaiﬂ ythén?scéﬂ éé’ut béja%‘{'.ﬁ/e %’d ?ﬁ)table

vagi nally or via an 1 npla reservoir
may "lyrarespleryed & HS m@ﬁWﬂatldmcdmc@Slwhmﬁﬂm%,
|ntQ§_ nous, tranuscul , intra- articular,
%

1ntq;ﬂ VVBI F%&W%ﬁﬁ |comgﬂq%g%é%%ythe 'invention and
thejﬂtﬂ}%{iﬁféd&f\%allj‘té@%ﬁl% dditd %ﬁ%ﬁ%@lacﬂﬂ :Lon 8ialts

i ntracranial injécti.on or infusion techniques
fooﬁﬁkrPhérmﬂF@@Faﬁﬁé1V0ﬁﬁ€eﬁtabh@ Génp@srslbhstomayhbs used

in Vseentﬂl'f)a!} chelc,aa(.Jlueé)o eO%lt%. Ino g:?LhSIa?rge not

ese” suspensi ons nay of Ut at'et
limitt@mhrdcqueimxkrmwhairrgeﬁd}e sdrim s ngﬂ&m:‘tram & tH5RAIS| Ny

wettin ents and suspending agents. The sterile
Leciiget 576 R S S50 TS ARFHOSEHBRIR, buffer
subﬁgﬂdégzoﬁﬁﬂpde?sg% AR e %l%}cefriel e éd'ﬂlﬁcc; &, potassium

sol ution or suspension in 'a non-
sorhgdicentearrdliayl arlorstrisice mixtyaiss @rf saﬂ’memted oregetable

I ol uti.o ut.a edlol
fattyé%er%tﬁbl e Ve Ifcl%sltasg ]lveecn O:I’tyhaets’ Cﬁéa@%‘ﬁé% ine
sul farte V\ﬂlﬂqdﬁmgq/rdmga'olpﬁdsphaw& Ida09Y 1Gins QidiBgen
chl%rlde solution. In addition, @sterile, fixed oils

phosphatesn eantivthal %Pré#aroyéawaﬁa&%| v&iloigiel silica,

magrSREN NG iMBdiaHa, Foy at ’1d%ﬂ¥2”yéfﬂd§3é Olased
may be enployed including synthetlc nono-
SUbﬁﬁaqﬂeferQiyﬁthﬁﬁQQﬁ Hoicgs,, sechuas ol eic aC|d and
useful__in the

carbo par Q %%%S%&kya %Iac%§'ateﬁé ﬁgﬁﬁfﬁlpolyethylene—

ation of "inj€cta

polypb@pm:@@lltelrrealblly}c&c eeftyalelre , OidoLy el a3 @1\ 10iahdfvool
fat . castor oil, especially in their polyoxyethyl ated
‘'versions. These oil solutions or suspensions may al so

[oos@@nt@h@ @orlqgaglgb@h@ Sk COROl pr i Lient n PEndl SRERSHNbe
such as carboxynet hyl cellulose or
administered orally, parenterally, by inhalation spray,
topically, rectally, nasally, buccally, vaginally or via an
implanted reservoir. The term "parenteral" as used herein
includes subcutaneous, intravenous, intramuscular, intra-
articular, intra-synovial, intrasternal, intrathecal,
intraperitoneal, intrahepatic, intralesional and intracranial
injection or infusion techniques.
[0058] Sterile injectable forms of the compositions of this
invention may be aqueous or oleaginous suspension. These
suspensions may be formulated according to techniques known in
the art using suitable dispersing.or wetting agents and

suspending agents. The sterile injectable preparation may
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simlar dispersing agents which are commonly used in
the formulation of pharmaceutically acceptabl e dosage
woanomseiescl udi ng emul si ons and suspensi ons. OPO®MUS2006/042993
Spans_ and

) I d rfactants ch as Tweens, _
215G A TSt 151 Ho CATEMS 71T Lo 07 ARTPEYS ook &8 son-
tox WA Ed-adtes Y Yodiseshid afNee@nH agdienOf for example

phar maceutically acceptable solid, liquid, or other
as oG ¥t i riay3 dPslernrdiged fAstondet iptirposestdble

l.atio Q Rg?r ceuty cal . conpositions, of :
veh{ﬁ%iﬁ%n{?%ﬁe%%g/lt%%@or IﬂFaeg}r‘#irﬁ%g?%r %repivﬁa%%? “Ringer's
solwriabil yarat ciegps tadah Bc dos@pen faiIoridee | wisti wighouUt 1Wtaddition,
' capsul es, tablets, aqueous _ suspensions or

limted to
Stekphan i o |9t Hhe EaseP B SR EIiMASLY gimhayed (@R, a solvent
or S@PdRIndg MEPNLY. usesh nByi d nelMsssd act a5, ad: COLD oi1 may

starch. Lubricating agents, such as magnesi um
be enrkaac, inmyudais cetkefded ndwr- oraldbdmydst i@&s on Fatty

Ny e form_ _ use Iluents may include .
au#%’c tas ods:%pg%d YT a(I:Cf)lr(ﬁs rgollr cdéé \/ﬁlé\/r]csea]alu%%u S SpehsT DS
usefarke Ireqiig qerdpirof Bdn use, idfe @il d'asﬂgi@irﬁﬁum
be conbi ned with enul sifying and suspendi ng agents.

Pha ARG Yt LTSI AR (@i, SHIThVET | T B @6} 7Y RS tor

11 209 Byl 2l 59 Big Addeth v ol n MR 2O Y DA6I0] i1
o 006/ 043003 S 10 60]Y°A}|q€éétrr%%vel y,&lt%eﬂgs ese ol
sol\Har cautd userropos indwrslf adritain v emnonchmn FElcohol

- ] ni.ster ' he for.m of suppositari far, rectal
dil agm %Iztcflasiﬁeofn%%esgeucc%na ecaﬁ%goﬁc r e%}}}? rﬁ%]h‘@l?snee or
simidgentdiwipidy sai replidphltes nei-dH rddeatd Aignc@xiGH pieid  whiwte

roomtenperature but |iquid at rectal

is solid at
fom@ﬁﬁeﬂt o Bt MR e G 6 XA C FRIAR i IARAG AT 0
inc TRl 18RS @nf18 {HHY art Gy s JBIEIA S Wdhd Cééﬁ?x?ox‘f‘l d
e butltﬁ%?:, beeslvvax aand poISyE{e?{hyl ene gl yco]{]s. 006%C e
surfistdEardceutdwsdl asoyessing orfpagfs tHnids atheentdmonl svefying

. 1.ni-st.er-ed. .t opi.cal | especi ally when the ,

ager?éasf 3’33 %01?) ddrl}tarqelgalbre}lelnlt ¥ et ecse& T é”z{s)lcglr aiﬁfre'yg AETAHY (yped 1n
the acoessidihardyof qiiaatacnplicalliyome dapddsliangdi isgasesuid,

of the e the skin, aor the lower intestinal tract.

or 9§ﬂ%§ﬂﬂ%§g§ﬁﬂ§9ﬂm%(ﬁQﬁﬂ%ﬁ§QN¥$ used for the purposes of

formulation.

[0059] The pharmaceutical compositions of this invention may
be orally administered in any orally acceptable dosage form
including, but not limited to, capsules, tablets, aqueous
suspensions or solutions. In the case of tablets for oral
use, carriers commonly used may include lactose and corn
starch. Lubricating agents, such as magnesium stearate, may
also be added. For oral administration in a capsule form,
useful diluents may include lactose and dried cornstarch.

When aqueous suspensions are required for oral use, the active
ingredient may be combined with emulsifying and suspending
agents. If desired, certain sweetening, flavoring or coloring

agents may also be added.
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may be prepared for each of these areas or organs.
[ 0062] Topical application for the |ower intestinal
woneanosemd be effected in a rectal suppositor PCT/US2006/042993

[Ooéﬁnﬁhgtlon see above) or in a suitable enema

Froat TSEaiycalti“? PP&H?&SFHEPCB&t ERBEORAF 1aR§oobe this

invetselbn [P e RRIm 1004 Ak APRL 1GH | Qe 5@%uppos1tor1es for
- pharmaceutical conpositions may be fornul ated in

rect‘s,acﬁft%sbwelmtmaiemn cdi‘heﬁmuc@ntbﬂe mpa\z@d:d%pomentng the

I,ss0l ved in. on rr|
age% e ers for t_tabb?ca admi n st ra l e@PcJTeth @-bjrﬁjkblfn%smlld
at oot menpermuﬁ@rbmyquiwcba; :kwdtaalr e:ermqieﬂaﬁﬂﬁé?(?hnd
to mneral 0|I ng petrolatum white petrol atum

the%ﬁ.%ﬁ ReosaRa it dife, AR pto fhe  Such
ma t SOTEYINEh fﬂB&&ﬂéBHJEba%BhEHH¥\Mﬁégs d&téﬂéxﬁéﬁqgﬁhylene

t he phar rraceutl cal conpositions nay e for
glyeplksitabl e |oti on or cream containing the active

np n r dissal, Ln_on

oo e bR HRPEUEE Cal: BrES8uFFrap oo eini §niBPehtion may

als®dsa Ia&InSLIfﬁaatdmﬁi U1 dHIt1yar & dicildimyt ehdrD, tHa r&r@et of
oi | sor hi tan nonost ear ate, pol ysorbate 60, cetfl

treaddidits ARpdudeserdfdn off GRS Z:Q?&%Yd@d?é*@aﬁﬁﬂb e by

topReNZ oAl icehaloan t [ f ,

P tthe'[%e!l {)alhar mceutﬂfa%ﬁc@nﬁlﬁg{ |%%%Lgr$aé;50 Ok@%fll1t m}@at e%ﬁeg skin,
or Gﬁ%rm%dmb@a@ i sGtudniaklep R calD formulations
%3007 056&11:66e /USZQgG/SfO 993 d ust ed sterl | e

TP 9% sot & PHOr&G st ed

saﬁ Ine,” or as SO

[oo6xtler Tbpisali applebabebnWebh ©he W bheHt 1ﬁt@ée§ﬁayat;icaet can
such as benzyl al konium chloride. Aternativel for

¢ IPRHATIIS §s &€ tHe PRATEHCAR daTTRdRIdSn | lgpve) or
in apesulft%fkﬁlé Arthd FAMAIALEENT SUEN A 1Re ttrr%lhr%td@mal

0065] The pharnaceutical conpositions of t
Patqhﬁﬁemayommb%lbwdae adm ni stered by nasal aerosol

haI tlon Such- . co SItIOS e d as
[oos%(r}l u |ons PHCRA ?%%11%?%%?%%9 H%eﬂng%¥m%? Eg gr
compidiasi ciid k)l ®cpresaivalio®sn absUiphbinr JIemgrs to
enhance bi oavailability, fluorocarbons, and/or other

CONtEIMIEIR itHFalr EHVEn I AITHRE ST SHBEEREh §ragemselsbae] one
or mb¥e ¥ Kidaass Jahidyd e dihal; 18y, b8 SN of the

compounds of this invention may include, but are not limited

may

to, mineral oil, liquid petrolatum, white petrolatum,
propylene glycol, polyoxyethylene, polyoxypropylene compound,
emulsifying wax and water. Alternatively, the pharmaceutical
compositions may be formulated in a suitable lotion or cream
containing the active components suspended or dissolved in one
or more pharmaceutically acceptable carriers. Suitable
carriers may include, but are not limited to, mineral oil,
sorbitan monostearate, polysorbate 60, cetyl esters wax,
cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water.
[0064] For ophthalmic use, the pharmaceutical compositions may

be formulated as micronized suspensions in isotonic, pH
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with the carrier materials to produce a single dosage
form will vary dependi ng upon the host treated, the
woaodrioselsar node of administration, and the PCT/US2006/042993
n, enbodi ment, the conposjtions, shoul d

di cat
adjlﬁsg-‘lcga%%%%]e% S OF dU3 R OF LR ween S RRLC 108
adjuEr &g Hesyi vei ghi {day Oof thdve dw Bbt afi @b preservative

adm nistered to a patient receiving these

Suckemd%wzmlmmlurmrmml@mwmewnatmebonpwt i ons

on S L o s B3 4,10 0

forradlaimdstm eﬂht@lr&:m&ﬁ‘tﬂ emich: 0L | pie i TEme.
npQo |t| 0067] It should al so be understood t hat
[00 Z@Ffp A FP@QPﬁéﬁﬂOFl@gPﬁeﬁ £8§r 1gHgntion may

alsd)affé | £th B 1 Pad &Nt A d s Lepenh UPons alﬁ’k?e[lﬁtflyo@f Such

factors i ncluding the activity of the specifi
vy e draprredas ehuwednhtin W:ﬂelrl’a employing
I d adn1n|str tion te of, .
be“%/il? rée%%k?f?i( Fi6 e T B T e SR e
prouateats ng pémmmammsdfaimﬁmwl tAL @ rddwer-ypaid | ddd@for
di sease bejng treated.. The anDunt of inhibitor will

othey GPHIERINPIborP P ParA iR A VeRRIGURE ia9THe -
[006AMPeRE! bABUNk 0068k 1 Agsar %ﬂgb&@o@neh%f m&PPBdi FBRbined

the i nvention pr ovi des net for treati ng or
Wltfpr@v%rﬂan’ﬂgl%n@?e?erﬂalm dia fmrmuqﬁe a diiswlderdosmrga form

D T b La0tn o gs Do Harhi STy b mode

of aainpiatisenta toingn Ofartdh e Heerigidi-adasicon bedin coMMBKdSi ¥nt, the
har maceuti cal_caonpositions. [0069] The term

compas s ShRUlt&f FAEhatfRshie dhadnismiosagen@iudigigreen
0. 01 -hurman.md éﬁg«ﬂod P RO SRR JE RS fﬁﬂf%fggfng%ﬂs%e

used to tr prevent a“hemat opoietic disorder
admigydterehdin & rnﬁéimj@nmeﬂl\@mmlms(%mmpomtlons

anoéﬁég ﬁHQﬂ¥§ quwhe %%fsf%fbn h%ﬁg%ggﬁﬁqylated e}

ogenous Teukem o it
that ewlcmnaage (oefLLaetv{e(wFJo] 1n qtduermge/\ﬁg)djd@ntmsalg&ajmay of
hod is used to treat, or prevent nyeloproliferative
- Gt eafdﬁﬁl S7EH £0 a patient receiving these

-comp081tlons.

[0067] It should also be understood that a specific dosage and
treatment regimen for any particular patient will depend upon
a variety of factors, including the activity of the specific
compound employed, the age, body weight, general health, sex,
diet, time of administration, rate of excretion, drug
combination, and the judgment of the treating physician and
the severity of the particular disease being treated. The
amount of inhibitor will also depend upon the particular
compound in the composition.

[0068] According to another embodiment, the invention provides
methods for treating or preventing cancer, a proliferative

disorder, or a myeloproliferative disorder comprising the step
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vera, thronmbocythem a, nyeloid netaplasia with
myel ofi brosis, chronic nyel ogenous | eukaem a (CW),
wohoaiseieayel ononocyti c | euken a, hyper eosi nopariuiseo06/042993
syndr.o juvenil e el ononocyt i | eukem a, and
of LA CTHY I R Skdbo. D] 1% Beke Giagscribed
comEatl NN tSha s sewBtidod dsmpised: tnd reat  or prevent
cancer, such as cancers of the breast, colon,

[006}losThEetegi Npagaratéasashpard, hgoriinouneaasy atr aotmal,

inclodRNAL] G §¥siem stomach, larynx and |ung, including
1Iung adenocarci noma, small cell |ung cancer, and
[0071dn- Snakbmeekhboldngntanceaid| A6¢8pdAnet heederbodiraent or
rovides a nethod of treatjing or _preventing cancer
preiifnd SR TG G SRRATH stBThEe G oit ParTbhRgenous
1eukeRoudrof, fa{HLmJé?o:Jo e 1B GAMROSI d i LONMHBS) "%hronic-
sai d conpound. [0074] ot her aspect of the invention
myelloden@s tleukaiibd t {GEL) kigmase e i wnghday tal patdumnia
(ALLvyhi ch nmethod conprises admnistering to the patient a
conpound of fornmula | or a conposition conprising
[007ldi dInoophardembndinertenbedidentshodsasdukenase tsead or

Aurora kinase (Aurora A, _Aurora B, Aurora C), Abl,
prey, W@ﬁﬁﬁrﬁﬁérmw PESK AT, BichrEaa Plotrasjhenia

veraDeRNHMbMRIENE RAFdIGH et dions: P R tdeaiftis,
or prevented, additional drugs may be adm nistered
chramgge el ogfntdi s NewWwmuuend<$M1) t Milyrdme myedremdnpeytic

c 4 . 7/ 056163 . .

e ISR P A 4 AR G gs RS Mg pronocytic
leukagniani siret ey dterircatasar qeldvelitseddwe sane condi ti on.

FqQr exanpl e, chenot herapeutic agents or _other
(0072}t i T3 6P 1 GFEFVETAGERPS HAy BELEORBFAEA Wt HSpeto treat
or pFeRREHNGS et highd Vet dre tdeath Prldfar atdden,

di seases. [0076] Another aspect of this invention is
prosfigteot e frowarads reasvetdygd rof gerddtdun reanc diraat a

j.ect. | e r eof , risj t he .sequenti al. or

1ympgloléf%§%msﬁ}i%e:ﬁ§t ;jsogn&no Ceﬂa( clgr %%&ndopq{ 's J‘lnr?\c;[eun 6 189

adercpharimeeyt isoad1ly cddentaly essaldr, ey enfn-akdl cell
anot her therapeutic agent. In sone enbodi nents, said

lung, §§iSSdnal t herapeutic agent is sel ected froman anti-
[0073] Another embodiment provides a method of treating or

preventing cancer comprising the step of administering to a
patient a compound of formula I or a composition comprising
said compound.

[0074] Another aspect of the invention relates to inhibiting
kinase activity in a patient, which method comprises
administering to the patient a compound of formula I or a
composition comprising said compound. In some embodiments,
sald kinase is an Aurora kinase (Aurora A, Aurora B, Aurora
C), Abl, Arg, FGFR1l, MELK, MLK1l, MuSK, Ret, or TrkA.

[0075] Depending upon the particular conditions to be treated
or prevented, additional drugs may be administered together

with the compounds of this invention. In some cases, these
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cancer agent, an anti-proliferative agent, or a
chenot herapeutic agent. [0077] In sone enbodi nents,
weabuﬁ/oadxaiisti onal therapeutic agent 1is seI ect edCTUSM06/042993
thecin, the MEK inhibitor: 12 a KSP
2as TRl ARG A OCH oY (R B et S or prevent

the |sﬂ£n% fefrnissiorand mbatduppder 'éﬁgrﬁd’cﬁ“?era%&bc?@ agents or
Gisplatin. [0078] In ot her enbodi ment's, sai d

otheid it oMok HaRAfelG .arpiRt ma’ b@lceml@mefd omth the
it d.eevec
o R, Th TGV ITE)EO sty (ors DYeRUe | ctieases.

[007%&] Tauoemraadplat:essa) thﬁ)blAldaﬁagmg ageatsecsvahtawards a
c(%ﬁsjpgltﬁatl n, oxal i pl atin, carboplatin, topoisonerase

methathiqs (e tingh FARTH a]cfyér ﬁ’rﬁ%j)ec%rﬂdl arftedreibdetefes

comgflsll&rhgas:}@ e fht 2iFYOr dOUR: A el W& s o compound

nbodinents, said additional therapeutic agent is
of t&ellsecltré@rftrmn mpi aitregiarewoxer i clagep e biga I

axoter V|ncrlst| tarce
i R BRI i Riod i encs,
salﬁa&ﬁiaﬁm,onaﬂast&iéﬁaﬁeut&nd fdrad i b;el[eQﬂ&Qi ﬂﬂ‘bnﬂﬂﬁi hatti -
enbodi nent, said additjonal therapeutic agent is

CancR] qaE f @&ﬂﬁlﬂé}l??‘?ﬂrﬁiﬁcﬁ@d’f@’e( S tas Perkeptin);

hentdAfe it i fOr3ydipuch as vorinostat), VEGER inhibitors
(such "as Avastin), c-KIT and FLT-3 inhibitors (such

[007%K] siEni ﬁ@méb?mbOBMEntﬁhi batdr @d@l;i,tld;hnaé BhgzrpsuBAY agent

is se%cﬁcoc 66) o}r<n Ic@a.'?n t(suc n(suc(i'lh %éﬂff\ﬂﬁ %%6%@9061) a KSsP

spin e pol's

(klIEGE[ﬂJ%%Q@ﬁﬂM%ﬁQﬁ:eJEQOtJmHﬂﬂL&fDI&n Gdpacintael interferons,
pr.ot ei n-bound particles (such as Abraxane(r)) [0081]
and el Pe i oS o et | LHHt &S ddEIS it may be used

[0079] C@bepﬁékogmﬁbamméﬁgs'n¥§ﬂ&'X&d@@&bﬁémcgﬁeéﬁﬁghglgfagent
he present invention iInclude surgery, radi otherapy

is S(ahecmﬂd émtaew,egn@mmnsadqfatbmabﬂeu&m FEam

di ot Ji¢ £l ect eam.radi.o I, pr
GleetVaeC' %Péic yt iyer ap]ril:Ll And* s'g)s’t trbl%lratp(%/ﬁ ozfc’? P@%R (such

as tua&cdameand QueE e o) dendoerd reydrisy apytuch kil ogic
c1s§ﬁ§:SRS%£§¥ny£¥fhf'Jg§%g§¥§¥¥%,'égﬁggégﬁgﬁgﬁezﬁgﬁlbltors,
and anthracyclines); and antimetabolites (such as AraC and
5-FU) .

[0079] In yet other embodiments, said additional therapeutic
agent is selected from camptothecin, doxorubicin, idarubicin,
Cisplatin, taxol, taxotere, vincristine, tarceva, the MEK
inhibitor, U0126, a KSP inhibitor, vorinostat, Gleevec,
dasatinib, and nilotinib.

[0080] In another embodiment, said additional therapeutic
agent is selected from Her-2 inhibitors (such as Herceptin) ;
HDAC inhibitors (such as vorinostat), VEGFR inhibitors (such
as Avastin), c-KIT and FLT-3 inhibitors (such as sunitinib),
BRAF inhibitors (such as Bayer’'s BAY 43-9006) MEK inhibitors

(such as Pfizer’s PD0325901); and spindle poisons (such as
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tunor necrosis factor (TNF) to nane a few),
hypertherm a and cryotherapy, agents to attenuate any

wadmﬂmsem&ffects (e. g , antieneti cs) and ot heCT/US2006/042993
oved c era t|c dr ugs Iudlng, but not
coo P Bl O R LR et Bt (A8 aa

abrESHg@nbuci |, Cycl ophospham de, Mel phal an,
| fosfam de), antinetabolites (Methotrexate), purine

[009a1n'1t agtohest shandppygei picdenéigatagonagests that may be used

SRAISERLPON NS, o ELAS A 30 1 QU A S or cne

preééﬂuﬂiﬁﬁdﬂﬁioﬁfjﬂHIﬂdﬁlﬁhiﬁﬁﬁyltﬁﬁ&idtherapy (in but a few
podophyl | ot oxi ns ( Et oposi I rinotecan, Topotecan),

exanghe i &%%ﬂ@é%@@rwru meBirgmRean MdiahReTARY, electron

e AT ST el AT s

radimratones iSkampad erso raewpraol iae,, Fndamide tdrarapy,

. Me estrol d eevecT. dexanet h sone an ,
o1 oGRS SOEHITAR AP 008 WiboHma ot THeTIRvsRs . and

tumdmmﬂmmcaic&o tevrs efdlinanfeora tiegat,i Mg EaRardh and
conbination with the follow ng therapeutic agents:

CrYRHTEAR% @YK RdpRTahe e anges effects (e. g :

antl(é%{é)& 28%‘1 %tﬁlﬁeﬂrg{lﬁgnom gzm}?etﬂg&%}%(ﬁ%% ﬁ"’;pur noI

:anl(lzgalrczp,r |hr(tr )n)ot lalrrtnrtadamm,e a(ﬂil@»d&iten(g YArugani f osti ne

meﬂ{fﬁ &%’ﬁotd‘éa“% ﬁel rochQ (Ar| m de rg%\'@:ﬁﬂ}re?:l\g%lphalan,

Ifozacidd)di rmniw\ﬂed@zgﬁ(lr:)r)es bm&&%ﬂm@t(eﬁva A ) ;

bexar ot ene capsul es (Targretin(r)); bexarotene gel
anta(gp&?ﬂg%teﬁt |5H{ YT 1051y T A BITEr e Mo C R oD 5-

Fludp Susulfan 07/ (}%ﬁ%
b \(ﬁ; USZOdG/ AF2993 l|e{rj:t r%\?gcﬁotl?\sﬁq usul%&éL p%lussouq% an
(Virdrlas (ivd e Vaman)i)st iced ,uStigraomel biidet esdritgxel) ,

podoggfyﬁaﬁttiabl ne dﬁ%ﬂ% (lée)CN 6(0%3% eLFga:n:‘rE %Par apl at, n( ()

antﬁﬂidﬁﬂ&ﬁ(«@dxoﬂﬁﬁﬂﬂﬁﬂl'EiéMﬂybﬂﬂﬂ|Mﬁﬂ8ﬁ¥ﬁﬂh:u)ﬂﬂﬂﬂdﬁﬂureas
(d i adel V\&fer(r)) cel ecoxi b (Cel ebrex(r))
(Carmusdinfab LOEUS EHHEr) )ERORIATG A | (s la’h )

Car@ps(%%ﬁr%; (e% %Ll%ga?é%% ar é)necyc(g* phosp am amOXifen’
Leuﬂl@ﬁti@&in(’ﬁﬂ)qtam@@ar @9 Megyecd toptios pledrmede ("Cy t oxan
dexaﬂgéﬂgé&%gr%%d cyclophosphamide.

[0082] A compound of the instant invention may also be useful
for treating cancer in combination with the following
therapeutic agents: abarelix (Plenaxis depot®); aldesleukin
(Prokine®); Aldesleukin (Proleukin®); Alemtuzumabb (Campath®);
alitretinoin (Panretin®); allopurinol (Zyloprim®);
altretamine (Hexalen®); amifostine (Ethyol®); anastrozole
(Arimidex®); arsenic trioxide (Trisenox®) ; asparaginase
(Elspar®); azacitidine (Vidaza®); bevacuzimab (Avastin®) ;

bexarotene capsules (Targretin®); bexarotene gel (Targretin®);

bleomycin (Blenoxane®); bortezomib (Velcade®); busulfan
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cycl ophospham de (Cytoxan Tablet(r)); cytarabine
(Cytosar-U(r)); cytarabine |iposomal (DepoCyt(r));
wdacErsews ne (DTI C-Dome(r)); dactinonycin, acPCHMSY®6N42993

s —

oS A e e

pamlaqxr ne ca(n‘ﬁmrmare:l((rE)ONU@domt@(ﬁ i Taxeierais ) ;
doxorgibi cin (Adrianycin PFES(r)); doxor ubi ci n
(CLIFRT any Garmys iR éx(H) JEoddsemmstnast R0 (Tadriaamy ciGl iadel

I I I
ML dro B SITHE P Tare (o hoetaig] araemge’? )
chldid‘a@ﬁmsdﬁnolmlﬁceﬁrﬁbl Oftaﬂ@].(arfaﬁi erng: 114199t NEFADibine

Elllott sBSqutlon (Elllott sBSqutlon(r))

Lel?eﬁcﬁ%@b’i oi (@A %nc sLofprabioet | (€ 1ala®) (e pygdmptdsphanide
| ot Tar, t t E
VP! AP AR Aty TR EBECE || Cotopon Jessins)

|
CYClEO upog%]n?)r(%% %;ﬁar%l a‘!féﬁoel(e‘iz?m r zgz}ﬁ%rl g{:é) (%té@%}éﬁ% )U &

cyt&ﬂahjar@dtms(dﬁhaﬂda«Mg@Qyt )| ;uGtaasdeidine 50U C-Dome®) ;
((Adr uci Irg ful vestrant (Fasl odex(r(,g) gefl tinib

dactﬁfi%ﬂs}/ﬁgll))actwq%; C(%éfr?ffrr{r)) DagdfPeAiiap alfa
QG . %&Mﬁl%rgl 14, osogc%S_L (?Jzetr{ﬁogﬁﬁr%r)) %Qin%%%lcln,

I mplant’(r gosere cetate
dauﬂmmydﬁﬂ|GDaﬂhﬂﬁnhidmf@tr@aumdﬂuﬁﬁﬁm{rk%mnd%ﬂﬂmmyurea

(Hydrea((,g)) | britunomab Ti uxetanré(@ alin(r))

|U&>&|C1}6} i Oederpaiser PLititest 4f ) FE)%@P‘Z)E'FZOXEIHG

[& ; |nt erreron
Zlﬂ er od ﬁ%é)taagﬁ%r}t e? g{%\g% ®¥>é Aop© I??trgn Z@d)r)lamycm
PFSY) rlmmmaxmb d@ﬁﬂﬂﬁ&ﬁﬂh&&kﬁn®|em@Ue&@W1daoxo%ﬁbl$€h

2007/ 056163 PCT/ uszoo%/ 042993 (Revlinid(r));
(rdnigmyszet ERFmaieatrior ) ,e@@ec@@vmmc(l\wem@@mmaﬁ(rpoml@ ;

L | Acet at El
arone B EA rm e  oeRi e e Eseryyone
propiRgladeet h’(%{Btréﬁronenlltrfj‘é@ﬁﬁ.dﬂ%t aﬁ:‘.‘il(lMtE%t'%r @e@s(arlh)tlon

megestrol acetate Sl\/legace(r)) nmel phal an, L- PAM
Ell(thR:érSarB S0 livricadt) o p epilreb 161 ( E@L&@ncne!ﬁ hoEpoEkin alfa

tab
(oo ETnats EXaLE (WL HAPFERAPS( 1) Fo REPRBRSEFEAEmOYEY)
etop@gﬁ%ﬁﬁﬁﬁiﬂﬁphdﬂé(vﬁﬂaﬁapﬂgs@VUt@%%%b@lbe ”Wboﬁ%nQVep681d®)-

(Lysodren(r)); mtoxantrone
exemestane (Aroma51n®); Filgrastim (Neupogen ); floxuridine
(intraarterial) (FUDR®); fludarabine (Fludara®); fluorouracil,
5-FU (Adrucil®); fulvestrant (Faslodex®) ; gefitinib (Iressa®);
gemcitabine (Gemzar®); gemtuzumab ozogamicin (Mylotarg®) ;
goserelin acetate (Zoladex Implant®); goserelin acetate
(Zoladex®); histrelin acetate (Histrelin implant®);
hydroxyurea (Hydrea®); Ibritumomab Tiuxetan (zevalin®) ;
idarubicin (Idamycin®); ifosfamide (IFEX®); imatinib mesylate
(Gleevec®); interferon alfa 2a (Roferon A®); Interferon alfa-

2b (Intron A®); irinotecan (Camptosar®); lenalidomide
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(Novant rone(r)); nandrol one phenpropi onate
(Durabolin-50(r)); nelarabine (Arranon(r));
wolabeosemwsab (Verl uma(r)); Oprel vekin ( NeunmegalT)s2006/042993

(e el T e a%')é“f(en{%ga S STh. GEdvorin®,

Leuﬁ\rg%%@ﬁgt eﬂé(%%@&dﬁr% )p;c) st i M dEel ngsa{kﬁep'le%%%(gaﬁe

(ErdeReigadehias el davs tie)d 1 )QCthe@mmr%a;s ene (1Q1EASRAHS),) ;
Pegfilgrastim éﬂl}eleul ast a( @[) penet rexed di sodi um

nlt]{%e}rht“&{srt)%rdp DA EdGh (Nummﬂqtrr)ql s gforonitegace®)

e BRI RIS il L M gl 1)

(PurIVRSHARS(f Jis srli NASIried®) ;( Aleabia n(@&érs\r}ex Ragjumi.case
(Elltek(r)g Ri t uxi mab (R|tuxan(r)) sargrarmstlm

me tHqtenskiate r Metlsawngam‘@t .mr@.msael(ar) ) (Ussateaf®ani mitomycin
]\ﬁb xava.r(d tre toz %&% sunitinib
HER S Sut“élﬁtﬁt}%) Sc? §cﬂ ARELANFXi f en
Nov(ah«mx\&M( r )r)andxt&rmzeolp@@rgﬁo(pl%ﬂad@é ((fﬁl)zsa)ﬁoeﬂxp 65jede,

VM 26 (Vunon(r)) testol actone (Tesl a
nelatﬂahmgwn@ﬁne:arﬁ;ﬂ@b (. TN feguenainee( r()v)erlmfra@ot ;e@mrelvekin
EThi Iexgi%) to otecan Hycqmtln(r)) torem fene
t’o iplk R QxaE@Fﬂ ‘taxel (Paxene®);
m) 31
paCl‘IE%Zc{sf{é&zu d(II—(;)]gr c p%clcin(t% é)t(tl%%%(n O(Jr)gzﬂgﬁrtlﬂes
(AbrEvesaTi ;d (@a)l)i; £ dimaici | ( Hﬂpﬂvmnie@wra jalm iMistaned (Aredia®) ;
Capsules(r)); valrubicin (Valstar(r)); vinblastine
Pega@\%‘l%(‘r‘z} ag8n NI S BRIGAT( r)) /) PagarReaIIsste

nd B el S A sl st

(ALiREHVYS2QREIMMAZAII n [ @AFNtPr; igRmRicRRENSING cyte®) ;
di scussion of updated cancer therapies see,
Pligamyisiny., wmwawwrgowltlﬁalqm )of POWEIRBA mskuoved

Phohra)t%gj ?%Mp%%faggv%Zl&er/ ca al%léLlaP& sl |q§]t]ﬂa§ﬁé‘nl’?t m and

Ata_BiQnr ClraMbWialca stevientieent®™ ;Egi t189%ant N&i@kdane) ;
contents of whi ch are hereby i ncor por at ed by

sargreersdrice. ([feade4le Anoﬁaé\gr@m@@d:nlm'er{tPrmi@ma%s gorafenib
Si mulet, ane ar ate or seguential, yse
Nex@é’ i Ned %lr&?gro on (PeGesPT % 65 8 VRS En Hﬁaﬁgﬁgﬁt s

(sut@By®he %@Ebn'%ﬁﬁﬂéﬂ&éﬂmgaraEﬁh%x1f%% R&h valsea®yul tiple
dosage regi men, fromthe kinase
temozolomide (Temodar®); teniposide, VM-26 (Vumon®) ;

testolactone (Teslac®); thicguanine, 6-TG (Thioguanine®);
thiotepa (Thioplex®); topotecan (Hycamtin®); toremifene
(Fareston®); Tositumomab (Bexxar®); Tositumomab/I-131
tositumomab (Bexxar®); Trastuzumab (Herceptin®); tretinoin,
ATRA (Vesanoid®); Uracil Mustard (Uracil Mustard Capsules®);
valrubicin (Valstar®); vinblastine (Velban®); vincristine
(oncovin®); vinorelbine (Navelbine®); zoledronate (Zometa®)

and vorinostat (Zolinza®).
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i nhi bi tor-contai ning conmpound or conposition.
Alternatively, those agents nay be part of a single
wdasagsetear m i xed together with the ki nase pamiusei061042993

| Lngl ition. ..[.0086] I der_ that thi
(0041, SRBYoR B8 RORBCRUNIY GiASNSeo6H, oot HedRsFRofrg o=

thefdEned aldd/e g { AL eX A &fodf £ Setiderdh. thd hese
exargl es are for the purpose of illustration only and
APPERERANGOL Y cOFsI? WYl as |inmiting the scope of the

in ' [ | ' rej e
neey DVAANE Wa s o ANadEYeadter AAGIEIL bt tlieT S i
Meraisdththerlei etdecdatih "B ( M IDY, referent ord heottRiEs of

retention tine, in mnute associ ated with the

Whi I R P SR) RGO WY Hef TSRS t he HPLG et hod

[0084] | haedhte @RbabRmehRepk-eRertedar 8RN EAAHUZE k8pASate or
follows: Columm: ACE C8 columm, 4.6 x 150 nm G adi ént:

sequRIHguh da onf ta i¢@n§m%mewa¢@qﬂzom\ﬂ Tris . |
[Ooﬁﬂfs?gggg%aﬁgg%ﬁgggg'aégﬁﬁgtﬁgkgﬂgeadgﬁbgégéggd segarately,

Ssspec. S ré ana on a
as Mt aMhss Ut i dMaage nessingpectioneteie apataded i n
) , S Con I
inh |.r1LgOI e M5 node with el ec& rospray ionizatio Sanpl es

TIRPURCERT HTRAE s S TRRIT G er AfFHFatively,
thodd rQr@aitgmaBNbe MDH & Phase dpre AldsadBSHSPEGnixed
anal yses consisted of 10nmM pH 7 ammonium acetate - 29
togeihe20 07/ U5 683 REEK9S2006/ 042393 n #ndiisndle composition.
etepi LriLe- apgl. .m, 0 radi
100 ELIRT LERbE: URLR0ASTUELULE ofoLAoBALERY, yposrgeooa,
the nfiaixXlovginayiperdpe rantel e chrld riaet i extan®p s anrdAtCEorth.
0 x 75mm colum. Flowrate was. 1.2 nm/mn., [00891

ThesY, KREISRL (14F viite WECGMIGP A Ofo0 WS G i "h B teaoo
are DR 400 dnsddy®@Alea e 10l QMG HEOMRUIS, Of O ht ion
| were prepared and anal yzed as foll ows. Exanple 1
in gy Mgy . All documents cited herein are hereby incorporated
by reference.
EXAMPLES

[0087] As used herein, the term "Rt (min)" refers to the HPLC
retention time, in minutes, associated with the compound.
Unless otherwise indicated, the HPLC method utilized to obtain
the reported retention time is as follows:

Column: ACE C8 column, 4.6 x 150 mm

Gradient: 0-100% acetonitrile+methanol 60:40 (20mM Tris

phosphate)

Flow rate: 1.5 mL/minute

Detection: 225 nm.
[0088] Mass spec. samples were analyzed on a MicroMass Quattro
Micro mass spectrometer operated in single MS mode with
electrospray ionization. Samples were introduced into the
mass spectrometer using chromatography. Mobile phase for all

mass spec. analyses consisted of 10mM pH 7 ammonium acetate

- 29 .



NN 61 O0F G NSZ2,6-Dfluoro

-N-[ 4- (4, 6-di chl oro-pyri mdin-2-ylsul fanyl) -
woheimisrsbenzam de: [ 00901 A 250m round bot t orCT/iUa3406/042993

equi pped with a condenser was, charged with

P
and g gl oF CHi S ek aﬁ*ﬁe@&ﬂm%wlww fideimy grrfient
é—ﬁtﬁ?ﬁ@'v) 5%-100% tonitril thanol
con 6-difl u%sro N- (4O rre%%%p?%l p]%leneylnr)le be%nzoamodvéerm 5925}“:LnS
9raq38518$m‘fbiﬂ)e el tEeMerJtzarmlt:(ﬂesmzj amdelE 8 rogens 7|an
coltﬁ§cﬁgﬁp Xt ur mgbﬁge sed thoroughly and then
a

eat émfréactl on m xture was

[o0gd] olwedN® @p’@dzti‘@ WO réCOPEEAL A 1 FNMEONESNhE ad efruker
i n_ vacuo. The solid residue was taken up in ethyl

DPX ¥ at?s {BHADt andidashed T seaRoinste Yodiaula I were
preﬂaféﬁkgHEﬂéhgi gg fat2ﬂ9¥ﬁ§tee' The organic was dried

over nagnesli u Ted and concentrated
until the product began to precipitate. The m xture

was then cool ed and agﬁg for. 12 hrs. The product was

col |l ected by flltratlon Mﬁth col d et hyl
acetate and dried. This,gave th | e compound as an
off-white solid (2.7g, 59@ (DNBC» 7.32 (2H,
m, 7.61 (3H, m, 7. 7 1 2 (2H, d), 10.9
(1H, s). Ms (ES+) : 2 - 30 WO

2007/ 056163 PCT/U82006/042993 N-NH NHHF N '6-10
OF d N

2, 6 -DiEEIN I 000 44 &[4l il S -y dneidiy -2 H- i leraly 13-y

| am no pyr|n1d|n 2-yl sul fanyl ] - phenyl } - benzam de:
Pheﬁﬁiﬂxﬁg ESHAL 'r ound bottom flask was charged with 2, 6-

roogtiif | Hobgohh [ f’o&ﬂd6bgtﬁgﬁ105€9agw é&h%ﬁe& ¥igH! LapyhyeRber

enyl]- benzam de (1 .

was B:hesdnd wmﬂkaraiﬂﬂldh%HKHHZHmedhaﬂhqnlﬂbﬁﬁﬂﬂpﬂﬁlmldlne
(4. fﬁthgnéﬁ%éfkaQf%&%gfluoro— J?Q -mercapto-phenyl) -benzamide

(4.98g, 18.8mmol) and tert-butanol (75ml) under nitrogen. The
reaction mixture was degassed thoroughly and then heated at
90°C for 2h. The reaction mixture was allowed to cool to room
temperature and concentrated in vacuo. The solid residue was
taken up in ethyl acetate (50ml) and washed with saturated
sodium bicarbonate solution and brine. The organic was dried
over magnesium sulfate, filtered and concentrated until the
product began to precipitate. The mixture was then cooled and
aged for 12 hrs. The product was collected by filtration,
washed with cold ethyl acetate and dried. This gave the title
compound as an off-white solid (2.7g, 35%). 1H NMR (DMSO)
7.32 (2H, m), 7.61 (3H, m), 7.79 (1lH, s), 7.82 (24, d), 10.9
(1H, s). MS (ES+): 412.19

Example 2
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di i sopropyl ethyl am ne (333ng, 2.58mvl) and

di met hyl formam de (5m ) under nitrogen. The reaction
wonadnseisdas stirred at 90C for 18h, then al | eeeaStme/042993

cool to roomtenperature. The reaction m xture was

diluted with ethyl zé';ﬂ"éte (25m) . washed wth

saturated sodi um bi carbdnat e solﬂur @ and brine. The

organi c was dried over ness ctiNfate, filtered and

concentrated in vacug, | The. ouad Pvas purified by

flash chromatography (75 to 800 ethyl acetate/petrol)

to give the title conpound (1.08g, 980). 1H NMR

(DMRO) 2.00 (3H,. s).,. 5.25 (1H hrs), 6.48 (1H, brs), .
2 5%‘%%&7& fkﬁ_’g .%?"1&?,'1%3&1’21&%931’(11%033)3,-Ygamlm) -
pyriﬁiN@%l(ﬂlﬁéfd@.ﬁsﬂﬁerﬁ;@ SeriE: 3 NNHNHHF
[00NLY 4A[ AOmdetrpdind- PoyEoB- £5amkt k- 2HapgedzolitB- 2l & no

ceDra-RY R Al n- 2- yisulf anyl ] - phenyl -2, 6- Difl uoro _

at e R L R P 2 ot S0 hon!
benAdnaiske Was. ®hargedme 1), % -Grethyl-2H-pyrazol-3-ylamine

di fl uoro- N-{4-[ 4-chl oro-6-(5-net hyl - 2H pyrazol - 3-yl am
(25GRF - DyR TR In- B3 Hadide p g~ e Qe ( 150ny,
d:Llsfslbzet idi néebr%lgrégﬂ}ln\()é.OG(%efﬂ %'%)Bsngng%)pyl eﬁ]lsrll am neformamlde
(5mI)g0mypler hrig2ramdrn). dite nrdagtainml W(iktBnte .wakhestrisactd k. 90°C

i Xt ur.e was tirred at 80C for 4h, then cool ed and
tox cqogr%tl:’en@}ea S fonwevélgclfo.cooarlhg%d??p%ﬁntoe%ef a&dﬁ'% eﬂ"eoy
readiiapamai:tierdiRidls (vecYamtvert it e tth 068 At/ @bi10) , washed

,..100/0 over 10 min) to give the title conpound as the
With 344t out et W iRl SO Ay o bag)on AR 1pved)e
orga%liQs W arSded ovex %a%@lészl'ﬁm 1 f°at7é3,' Fi98 LAk dRg

masked), 5.31 (1H, s),” 5.52 (1H, brs), 7.39 (2H, m,
conceRME-dt 8y if 3rcuy., They Fqmugum) wags 3BiifHdedrsy) ,flash

chrojrrgatood'g a11_oH1'1y S975 ]tlo %Q)% (e]tliliylbrasc)é.tal\ése/pEe%'i)o:lA])gAEos'give the
title compound (1.08g, 98%). 1H NMR (DMSO) 2.00 (3H, s), 5.25
(1H, brs), 6.48 (1H, brs), 7.30-7.97 (7H, m), 10.28 (1H, s),
10.89 (1H, s), 11.90 (1H, s); MS(ES+): 473.4.

N-{4-[4-Azetidin-1-yl-6- (5-methyl-2H-pyrazol-3-ylamino) -
pyrimidin-2-ylsulfanyl] -phenyl}-2,6-Difluoro -benzamide:
(Compound I-2)

[0092] A 10ml round bottom flask was charged with 2,6-
difluoro~NL{4—[4-chloro—6—(5—methyl—ZHprrazol—B-ylamino)—
pyrimidin-2-ylsulfanyl] -phenyl}-benzamide (150mg, 0.31lmmol),
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[0093] Table 2 bel ow depicts data for conpounds nade
according to the nethod described in Schene |I and in
wéxenTpkers3 1- 3.  Conpound nunbers correspond t oPCHMS2006/042993

aze ]ﬁ{moungg depi Ct%%“)m‘?]rﬁ'-rl; 1'165(1 Ta}lﬁa}lﬁ)eet}?}%nry%g%d I\éﬁmlg,
0. 6 Rardl (?eh'ldrﬁ b iloB. 84, 51m}'>’) AHne ﬁ%‘%ti@nﬂ)n@.%ﬂé'ﬂvas

's), 5.55 (1H, brs), 7.30-7.41 (2H, 8.
stiyuad 3tn)80C Fgr7 440 (Chen sPoledsndl Mongestratedegn vacuo.

The @t%\ dé&#sp&ﬁﬂecprﬁ) J%ga{g%tel\ﬁe cl:—&PLl_& aMeé}{lR&ater +

0.05% GI*ErPorJoO/N;(E ded 4,66 A0 chitey a@ydmi did -y sthd ad e ph

enyl] - ben am de: 0094 250 nL round bottom fl ask
comR&ﬁgi: z Wr%1 Lﬁq;oa egﬁc acid saft (54mg, 29%). 1H NMR

(DMdH) chi) - alefret@)aneﬁlds‘-omeoy z}m % ne §7 700, Bg 2@1}5

- chl or'o- N (4- rrercap eny benzam de
maskgd) Z?@%ﬂrm(in,arml) deet2oni tH i |]q;:s( 1007 A9 (aitlem) 7 46 7.67

(o 098 Vg K0 SO B0 el e {16y S8 o0

(1H,26016s )My m)adm mr opwi se. The solution was

stirred at OC for 10 min and then allowed to - 32 WO
1003077085863 PEHPUSIOBBFDa2998% RaFnFPEPPUBAS made according
to tiRTRRIAIH and-8idd red sfcqren;le e Ad i tHllfnp Ad T8, - 3

water (50 nL) was added and a white solid preC| pltated
Comppidnd hindeeict | @ s@ance tst ithask fagmniratididdmindled in
rapll After this tine, the reaction mxture was filtered
nc?‘the solid washed with acetonitrile (2 x 10 nL) to
give the title corrpoundmm white solid (8,03 g,

749 . 1H NN (rm@;m 7. 4- 6 (5H-—m 7.7 (1H_ s),

Compﬁusé 7. 481 JHHANMR10. (1H s). MB Rt
(obs) (mins)
(DMSO-d6): 2.01 (3, s), 2.32 (2H, m), 3.77-3.94
-3 476.5 | (4H, m), 5.39 (1H, s), 5.55 (1H, brs), 7.30-7.41 (2H, 8.99
m), 7.45-7.70 (4H, m), 7.79-7.90 (2H, m), 9.25 (1H,
brs), 10.68 (1H, s), 11.68 (1H, brs)

Example 4
Cl

~

l,
NS o ¢l

2-Chloro-N-[4-(4,6-dichloro-pyrimidin-2-ylsulfanyl) -phenyl] -
benzamide:

[0094] A 250 mL round bottom flask was charged with 4,6-
dichloro-2-methanesulfonylpyrimidine (7.00 g, 26.6 mmol), 2-
chloro-N- (4-mercapto-phenyl) -benzamide (6.33 g, 27.9 mmol) and
acetonitrile (100 mL) under nitrogen. Once the solid had
dissolved, the reaction mixture was cooled to 0°C and
triethylamine (3.7 mL, 26.6 mmol) was added dropwise. The

golution was stirred at 0°C for 10 min and then allowed to
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(ESt+) : 412 Example 5 NNH-~~NHH N, N~ 1 deS|
0C d N
w@a-20i70s6163 N- { 4- [ 4- chI or 0- 6- ( 5- et hyl - 2H pyr azobPeBAg@042993

nQ) - rimdin- 2 yl Y. benzam de: ,
wa I g%bg]pcyoﬂ‘ RALS adﬁ gﬁrgeéglf%sl dhar Jed-s4 tois
thmﬁ Qﬁh@ﬁo (50 mL) was added and a white solid prec1p1tated
4- (4, 6-di chl oro-pyri m di n 2-yl sul fanyl) - phenyl T-

and 2:5)@] d@aqtp@rg mix 3o Figred for an addltlonal 4 h. After

th155 Hﬁtpﬂy: ;)r%l_l'&peya(c}zm ?r’n X@?ﬁn%a(ﬁs f%iﬁ%{edg d r]g£0e| )901101

washhdﬁ@nﬂomw&ﬁdndﬁﬁmmw Cﬁ>91anmAOdb|§mﬁé ﬁﬂﬁiﬂiﬂ&e
|nethylfornamde(125 ) __under_ ni trogen Te
ComQOII {F5n 2 MR & Wi s@trope@'at T450'C f (DM 7-4-

7.6 algowed |t & GOOl1H O o)r OOMd At Wie. Mt %,ro (960Q}ITL)S
was added and the resultlng suspenS|on 'stirred

(ES+gom4tlénperature for 2 h and the solid collect ed by
filtration and dried. The resulting white solid was
triturated with hot ethyl acetate (50 nL), filtered
and washed with et hyI asetmptie 61 x 20 n) to give the
title conpound as a |te solid (11.76 g, 82 %. 1H
NVR (DVSO) : 2.16 5.30 (1H, s), 6.48 (1H, s),
7.49-7.62 (6H, m, QH(ZH MK .28 (1H, s),

10.84 (1H, s), 11.93 ( A;;g@ 5+) . 471. - 33

WO 2007/ 056163 PCT/U§ ﬂﬁLg BCDEKaWple 6 NNH NHH

NNQ NHS 0O G GN

N-{4-[4- Azeti din-1-yl-6-(5-nethyl-2H pyrazol - 3-yl am no
2—Cﬁhbro—N-{4—[4—chloro—6—(5-methyl-2H—pyrazol—3—ylamino)—
pyrimidin-2-ylsulfanyl] -phenyl}-benzamide:

[0095] A 250 mL round bottom flask was charged with 2-chloro-

N-[4-(4,6-dichloro-pyrimidin-2-ylsulfanyl) -phenyl] -benzamide

(12.5 g, 30.4 mmol), 5-methyl-2H-pyrazol-3-ylamine (3.55 g,

36.5 mmol), sodium iodide (4.56 g, 30.4 mmol), N,N-

diisopropylethylamine (6.9 mL, 40.0 mmol) and N,N-

dimethylformamide (125 mL) under nitrogen. The reaction

mixture was stirred at 90°C for 5 h, then allowed to cool to
room temperature. Water (600 mL) was added and the resulting
suspension stirred at room temperature for 2 h and the solid
collected by filtration and dried. The resulting white solid
was triturated with hot ethyl acetate (50 mL), filtered and
washed with ethyl acetate (1 x 20 mL) to give the title

compound as a white solid (11.76 g, 82

o@

). 1H NMR (DMSO) :
2.16 (3H, s), 5.30 (1H, s), 6.48 (1H, s), 7.49-7.62 (6H, m),
7.89 (2H, m), 10.28 (1H, s), 10.84 (1H, s), 11.93 (1H, s); MS
(ES+): 471.
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pyri m din-2-yl sul fanyl ] -phenyl }-2-chl or o- benzam de:
(Conpound 1-1) [0096] A 500 nmi round bottom fl ask was
woher7gséiesi t h 2- chl or o- PCT/US2006/042993
N-{4-[ 4-chl oro- 6- (5- net hyl - 2K pyrazol - 3-yl am no) - pyri m
i di n-2- ylsul fanyl ] - pherd$d Pdé?m mde (16.0 g, 34.0
mol ), azetidine (3N 9, 68.0 mmol),
N, N- di i sopr opyl et hy‘l“&m\ﬂﬁ (13.0 n, 4 7 nmmol) and
n- but anol (250 nL). Th eact | or[i re was stirred
at 90C for 5 h. The refctN on ir & was cool ed and
concentrated in vacglc',N 1 etPerf (200 nm) was
added and a |ight own solid precipitated. The
solution was filtered and the solid recrystallized

\.%.

met hanol to ve t he pure product as a white
N- {43 gy L 5’%‘0) REVSE)-PYXanP i vianing 32
pyr:ﬁ@l’ﬂllﬂozs az?i KA Mﬁ;l ]roph (ﬁa —(zl-'éhlgro —Ebecicgz d S {de! b r (Cft)mpound

I-1)1H, s), 11 68 (1H s) I\/S(ES+)_ 492 [_0097] Another
[00{% %fS!iiéerngggggﬁgﬁgﬁtexa L&x6,h8 dgsgrLhed; below 1 oro-

N- {2 phl i {h- (- 105 10- L (B hRdd I3 - ylamino) pyrlmldln 2-
2H pyr.azol - 3-yl am no) - pyri m di n- 2-yl sul fanylj] pheny
Yls%ﬁ%]dé’}{efw}gb@%“%ﬁﬂ) lfﬁwOqu &&arpmmn(q 13 La;zetldlne

Th?lrgagf:]ﬁ g%&%qx?&\;g\i— iﬁezﬁ@%to 80- Sg{élﬁfter%%4 74T

mmolwouﬂrrsi, ributsaprlopya 56t il am".lﬁe e ay nl:8ur|Wasnastirred
ed. The, progress of the reaction ni.tored by
2t Qe o PRt P En ERRCFIPE IREChERCURP, SPEScL ARG
condeatiGa ot €98 W-d®, dmyinass,] azertd opat Wit)h Wi hamd and a
three tinmes (3 x 650 nL), stirred for 2 hours in

LighfetraiBl el id pracimi¢itatt cdfiedalotion wafe filtered and

r&suld it 0Q%/
the Ol uszoogg{)%ff\ggslzeem‘gg Iml‘Qq‘f e HapolDEd i B pure p’i"duCt

as a/va»éfugiansolesﬂ i (P rde¥ lauxigag) ddEtI\MRtDMS@fOQ 4o, s),

NI e )

7.4sre7f.lag><| (%31, aept,omi tgd | @H,0fm) 3 iyou;ws (1900ld tiwm 20 256, =),
and filtered, The material was aIIovved to dry until it
11. 665 1 c st At WBsSitght 4%he desired product was

1009730 Rh&EN&S ABthod used to prepare example 6 is described
below:

[0098] To a suspension of 2-chloro-N-{4-[4-chloro-6-(5-methyl-
2H-pyrazol-3-ylamino) -pyrimidin-2-ylsulfanyl] -phenyl}-
benzamide (169 g, 0.36 mol) in 2-propanol (1.3 L) azetidine
(100 g, 1.76 mol) was added portion wise. The reaction mixture
was heated to 80-82°C. After 24 hours, di-isopropylethylamine
(73.4 g, 0.57 mol) was added. The progress of the reaction
was monitored by HPLC. The reaction mixture was concentrated
under reduce pressure to dryness, azeotroped with methanol
three times (3 x 650 mL), stirred for 2 hours in methanol (1

L) at 40°C, and cooled to 10°C. The resulting off-white solid
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off-white solid (154 g, 860). [00991 Table 3 bel ow
depicts data for certain exenplary conpounds nade
weacerodé1sy to the nethod described in Scheme | PCaWS2006/042993

| d. nunp d to.th
was EETBTARR" Gt LAt Ao A e bt S CophntP VR Twcing
ace%ﬂﬁ.&lié AFNS)3 MNLLDPPSIod PR E6)6- 25 4T, (J_afitéz}edzal:f’(@
(2H m, 2.39 (3H, s), 3.91 (4H m, 5.40
dried 5g (3 H/AdUET 47EEThrejerIFi @st ( m‘hmmatzemx mS nsylurrled

o2y B Pk g R sttiad @b e o o-

25°Q, Hnd 2 19 redB. 82Fhe. n%teéﬂi'ihl Mas 5a]41bv€e&ld‘| t@?jdry’z_) whtil it
1H, brs), 7.08 1-6 488.5 (1H m, 7.19 (1H
was 2 i Gt ER @e%&”ecz HEOYSE gran J(ao?‘r@ted as an
offhm:)nelébﬁﬂd(élldi r'Sges Ll 68 (1 H brs) (DVEO d6):
.05 (3H, s), (2H, m, 3.98 (4H m, 5.40 (1H,
[00 %91 Sable( 3 Hel@stiep:zcgs Gath, £or7cagsanp, ekea®latyH,

com%@%gi Hhrddi 393r1%1r§8‘%#h%r2%thﬂ?%iarﬁr? Sy Sdneme 1

and (J'Dlt\/&&a:i@les? D% ( SHoourdd IBunfidts Morik Ford &-Sdhose
(4 5.46 (1H, s), 5.60 (1H, brs), 7.49-7.63 9.46

Comlz%ﬁldﬁr)depzleﬁbe O Tahle 7288 (2H, d), 9.49 (1H, brs),
10.75 (1 H, brs), 11.6 (1 H, brs) (DVSO-d6): 2.05 (3
Hos), 2.34-2.27 (2 H Mgyt 263.91(4H t), 5.41
(1 H s), 560 (1 H br sy 50{(4Hn)

Com]\lg? cl%@l‘z.@éN&\éRHf'é)',‘z 34-2. 27 (2 H n, 1t 18 Glihs)

92.13 885 5.38 (1 H_s) 58 (1 s).

9.26 | 7. 49- 7, WMPO-49): §07 (73%85)725@ (?ﬁwn)nf-,ﬁ% 82 (2
H d). 9.36 (BHi5),09.98) (4H1 o)y 5540 (HEL 8) 5.58 (1H,
- 473 |brs), 7.35 (2H, m), 7.40 2H, m), 7.55 (2H, d), | 920
7.89 (2H, d), 9.21 (1H, brs), 10.55 (1H, brs),
11.68 (1H, s)

(DMSO0-d6): 2.07 3H, s), 2.31 (2H, m), 3.82-
3.94 (7H, m), 5.40 (1H, s), 5.56 (1H, brs), 7.08
I-6 488.5 | (1H, m), 7.19 (1H, d), 7.42-7.61 (4H, m), 7.87 | 924
(2H, d), 9.21 (1H, brs), 10.34 (1H, brs), 11.68
(1H, brs)

(DMSO-d6): 2.05 (3H, s), 2.35 (2H, m), 3.98
(4H, m), 5.40 (1H, s), 5.54 (1H, brs), 7.38 (1H,
I-7 495 | m), 7.49 (1H, m), 7.59 (2H, d), 7.64 (14, m), | 922
7.83 (2H, d), 950 (1H, brs), 10.80 (1H, brs), 11.6
(1H, brs)

(DMSO-d6): 2.09 (3H, s), 2.38 (2H, m), 3.95
(4H, m), 5.46 (1H, s), 5.60 (1H, brs), 7.49-7.63 9.46
(4H, m), 7.70 (2H, m), 7.88 (2H, d), 9.49 (1H,
brs), 10.75 (1H, brs), 11.6 (1H, brs)

I-8 543

(DMSO-d6): 2.05 (3 H, s), 2.342.27 (2 H, m),
3.91 (4 H,t),5.41 (1 H,5),5.60 (1 H, brs), 7.58- | 955
7.50 (4 H, m), 7.83-7.79 (3 H, m), 9.37 (1 H, br
5), 10.83 (1 H, s)

I-9 526

(DMSO-d6): 2.02 (3 H, ), 2.34-2.27 (2 H, m),
3.92-3.88 (4 H, m), 5.38 (1 H,5), 5.58 (1 H, brs), | 996
7.49-7.43 (2 H, m), 7.58-7.53 (3 H, m), 7.82 (2 H,
d), 9.36 (1 H, brs), 10.75 (1 H, 5)

I-10 494
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- 35 WD 2007/056163 PCT/ US2006/ 042993 (DMSO- d6) :
2.05 (3 H s), 2.34-2.27 (2 H m, 1-11 526 3.91 (4 H,
woRoo7Bsée3 (1 H, s), 5.59 (1 H br s), 7.62- 9. BeT/UR204/042993

1:14 @’770(')|-| d) 0’2R(1I—|hrq\ 1ﬂQR(1HI
s) (DVSO d6) | (ANVS6-4@2'05) (3 B, 38 3 2. 27H%. Hamgo| 1- 12

1492. 52 G4k1, | PPl (6139, éﬁﬁ(l 9.5 BO(I HHbr Hr7.63- | 7. 68
(3H, 9.598 ny. 317569, MH/. 7I)2 H, 81 13H(1 i, bras)0 (1H,
d), 9.24 (1H 1698 (N8B, 6 (1H, s), 11.77 (1H, s)

O

(52/5(5} de) : 2@Q3M$§69)1 9233 sézg% 113'5) §991 1
. 4H, 3037 3 @ 5.60(
I'E%H, %géz My, 768 7@ 3H7n% 20 ESH%

). 1090 ({ikEly ];.6.? Lo ( AHE

II\J\]W
-~ O
>~
n
\O
co

D
-

5 60 (1 bIb &vﬁ%ga%ﬁgj%{ ‘Zﬁ‘@f%ﬁ% (b )
789 5

9354 , .
rose AT iy 3l éé%(kam %0 B s
7

(1H, |br s) sLAMO0(IHES). t). 7.58 (2H, d). .62

m, 7.78@BEOXY05 GIRS),2.3B52H, (H.96 (4H,10. b7 (1H,

I‘?;%' 112%% f(lll-l:n),éMf(@le@},dGSﬁ:(lHOBrsQ,E?L—ES@H,dx. 29 (2H,
, 167.606.BH6L2H), 9154 (131, bs)( B84 €)1, 3. 8B (4H
m, 4 .11 (1Hbw)., 9.232 5. 47 (1 H s), 5.66 (1| H, br

S), 7.56 (6H, 3 Y L0, 7T
é)1 NEE DMSO’dé}li s 29334(}1(?11"'3% 0. 84

m,
I-{2H, M, -1.7 ’“ ; d) 9.451
3.87 [(4H )} @I Irig §)p% é&b ‘?f 9%H1H s),

7 83 (’)I—I

U

by d)
sl (Q%MS@ ?)71%(1):17; H3?81 %4%1 @) 4 1)51)%145)(@ &7
> m m
L-EB) HINS86.55N S 47 (11 ), 5.6 (111 br 5). 7.56 (6K, m), 7.81 9.232
(2H, ), 923 (1H, s), 10.71 (11, s), 11.74 (11, 5)

(DMSO0-d6): 0.54 (2H, m), 0.84 (2H, m), 1.71
(1H, m), 2.31 2H, m), 3.17 (31, d), 3.87 (4H, m),
I-17 518.64 | 4.12 (1H, m), 5.49 (1H, s), 5.72 (1H, br s), 7.54 9.316
(6H, m), 7.83 (2H, d), 9.20 (11, s), 10.70 (1H, s),
11.74 (1H, s)

Example 7

HNJL/I;:{\I NH
LN'QE\S’@ 2

2-(4-aminophenylthio) -6- (azetidin-1-yl) -N- (3-methyl-1H-
pyrazol-5-yl)pyrimidin-4-amine.

[00100] tert-butyl 4-(4-(5-methyl-1H-pyrazol-3-ylamino) -6-
(azetidin-1-yl)pyrimidin-2-ylthio)phenylcarbamate (prepared
using method similar to that described for example 6) (2.53gq,
5.6 mmol) was dissolved in 1:1 TFA-DCM (20 mL) and the
resulting solution allowed to stand overnight at room

temperature. The solution was concentrated in vacuo. The
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NI NS , G
2- (4-am nophenyl thi o)-6-(azetidin-1-yl)-N(3-nethyl-IH
WO 2y710a&ieB - 5- y1 ) pyrinidin 4 anine [ 00100] t epCTIWSLOPE/042993

4- (4- (5- | -1 H pyr 0) - 6-,
resiCRo iR TSI TR A AT A e =
aqudd¥=L RYEGm Usi g-uBded s%lrﬂﬂla:fn t@A) hashéifwﬂrt@%ﬁd)rdmed
exanple 6) (2.53g, 5.6 mml) was dlssolved in 1:

OVerTER! (20 fade arfihq Fesuldsag iteg sotlitd ol aaq,mﬁéds olMS

T RSk T S L

chax%ﬂéﬂﬁ%&ﬁﬁ/cﬂﬂm&her esixduestbsgs. taken up in Et OAc and
washed with saturated aqueous sodi um bi carbonate
solution (x2) then brine and dried over sodium
sul fate. The resulting Al @ (1.8g, 910) [MS
(ES+) 354] was used without further purification or
characterization in the t step. Exanmple 8 ?QN HN H

NHNO GNNS
N- (4- ( 4- (3- et hyl - mﬁw H§| nf@go) 6- (azetidin-I-
yl ) pyri m di n- 2- yIthlo) | benzam de (1-4)

[ 00101]
2-(4- An1nopheny|th#;0 6- (azetldln l-yl)-N-(3-nethyl -
1H pyrazol -5-yl ) pyri mdi n-4-am ne (200nmg, 0.57 mol)
was taken up in pyridine (2nL) and mtol uoyl chloride
N-(%KXQHKB1ﬂ§tthHlHﬁnnﬂ®ZQMh5zﬂiﬂminnknﬂﬂ@%zqnidinﬁﬁ
enperat ure. Af.t.er react i

he
Yl)p\XBS COI’]CGI’]QI ryajtth O)IP]hen T anglettlt%l reesﬁz é% n@(G%leJ[eJ in

[oonmanhanczl (@mln@mMﬂmtd)%d@z(eaﬁmlwlwqg N OB -nidt hy 1 -
1nm) was added and the resultlng cl oudy solutlon

111 By S GO T et dme eor (29mg mift &5 Rd) was taken
up 1RO nd (et R RUdiRl dineelide Db 167 mn, 1 .42

chromat ogr ap (silica Et OAc- petrol gradi'ent
mmolg| wieisoRddesl ginp@vuh‘ea tatt lmaporpowsdature. After 15 minutes

the reaction mixture was concentrated in vacuo and the residue
taken up in methanol (3mL). Sodium methoxide (25% w/w solution
in MeOH, 1mL) was added and the resulting cloudy solution
stirred at room temperature for 15 minutes. The reaction
mixture was purified directly by chromatography (silica, 5-
100% EtOAc-petrol gradient elution) to give the title compound
(89mg, 33%) as a white solid. 1H NMR: (400 MHz, DMSO) 1.99

(3H, brs), 2.31 (2H, gn), 2.42 (3H, s), 3.88 (4H, t), 5.39
(lH, brs), 5.67 (1H, vbrs), 7.43-7.46 (2H, m), 7.54 (2H, d),

. 7.73-7.76 (2H, m), 7.91 (2H, &), 9.23 (1H, brs), 10.42 (1H,
g), 11.67 (1H, brs). ES+ 472.

[00102] Table 4 below depicts data for certain exemplary
compounds made according to the method described in Scheme II

and in Examples 7-8. Compound numbers correspond to those

compounds depicted in Table 1.
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(89ng, 330) as a white solid.
1.99 (3H, brs),
wOR007858@3 (1H, brs),

1H NMR: (400 MHz,
2.31 (2H, gn), 2.42 (3H, s),
5.67 (1H, vbrs),

DVBO)

3.88 (4H,
7. 43- 7. 2OT(URRY06/042993

, 7.54 (2H, d 7.73- H m, 7.91 (2H d),
3)23 (1H, (brs) )10 42 (1&&& 11.67 (1H, E)rs) )ES+
Compoldd || QW92 Tiahigr4 bel ow depicts data for cerfainm

Noxem! abys). orrpounds made accordl ng to the rrethach‘(mmS)
Fescribed i1 gy .pound
nunbers corrile qi} égﬁ %})ﬁgv n
abl g 3 ’2 T
IE Conpou??d I\'Hr‘ibr )H7 g '(( dgﬂf
1.99 |(3H, br|s¢H, 21)37.9 z(P-H éh 32(1 b(33H1 13, 88 (4H,
t). 5.39 (1H. s)blr1s§7(15 BT)(1H, 1-4 472 vbrs) 7.43-7.46
(2H, M), 7.54(0REO)D.Q (3H,53ME), 2620242 (2 2H, alk),, | 7. 91
(2H, |d), 9. 2/3.83-8,906H) m, Alk.o42 M), 5H41<M, s,k1), 67 [1 H,

1-bg s) |( DYED [25.65 (BHrs,sar), Wegﬁ A/ a; B25G34 (sm, pl k.24
3. 85-13. 90 (6Hn, 40), BOK730¢2 a1)59432 (s, NH) ar) 1-18
?2% 2;‘ 2-465”1%54 (8,5, anc’fli%s I]IHs N!BI) , 7.4p-7.56

) . ) :7 J.I H—s;
NH), [10.40 ( (J?Mgwfﬁr@{ 4G 2% k) DVBO)
2.0 (3H s Bl br) % 17 (3H,
29 0 5 8 & H ¥ B al k)

-£9 4 5 8l 37‘@( ,(, IE?r)s7 %757@H1é %8 01| 9214
7. 19 7 49 (H,719-7@0r4¥L, 7 agpl. §4-5; (%@H; depn). &3 | 9. 214
7.70-7. 80 ( 4HH.m NHp) 0775@ﬁs,7N§6a1(1 H.68 (Habts, 9 2 (H,
s, NH), 10.75NHMH, s, NH) and 11.65 (H, brs, NH (400
Mz, [DVBO) 2. (4DO(MHZPDS)SO)2. B0(3Rbis), A0 (22 A% [ 3H,
s), 3.88 (4H.2.4) 3. 43.€8LH, oy sH0 (PHDErsL54Y 506| 00

IQdH V30800 7(1316vBrs§l0/ @140 OH, of) 4'9r977 §§(§}$hln) m, 941

.82 |(2H,d)|,7.82 221.(d, ¥h2 bris)oes) 1. 7L (LK) S)6g LL- 68

(1H, brs).
(400 MHz, DMSO) 2.04 (3H, brs), 2.30 (2H, qn),
3.88 (4H, 1), 5.41 (1H, brs), 5.58 (1H, vbrs), 7.56
I-21 526.00 | (2H, d), 7.60-7.66 (2H, m), 7.71 (1H, s), 7.81 9.51
(2H, d), 9.22 (1H, brs), 10.81 (1H, s), 11.68 (1H,
brs).
(400 MHz, DMSO) 1.22 (3H, 1), 2.05 (3H, brs),
2.28 (2H, qn), 2.79 (2H, q), 3.88 (4H, 1), 5.40
1-22 520.00 | (1H, brs), 5.50 (1H, vbrs), 7.36-7.43 (2H, m), 9.64
7.48-7.51 (1H, m), 7.54 (2H, d), 7.83 (2H, d),
9.22 (1H, brs), 10.72 (1H, s), 11.68 (1H, brs).
(400 MHz, DMSO) 2.05 (3H, brs), 2.30 (2H, qn),
2.46 (3H, s), 3.88 (4H, 1), 5.40 (1H, brs), 5.60
1-23 504.00 | (1H, vbrs), 7,29 (1H, 1), 7.44 (1H, d), 7.48-7.54 9.01
(4H, m), 8.84 (2H, d), 9.21 (1H, brs),, 10.56 (1H,
s), 11.68 (1H, brs).
(CDCl3): 2.15-2.20 (3H, s), 2.30-2.40 (2H, m),
4.00-4.10 (4H, 1), 5.57 (14, s), 5.85 (1H, s), 7.35-
1-24 493.00 | 7.45 3H, m), 7.65-7.70 (1H, d), 8.10-8.15 (1H, 9.021
d), 8.35-8.40 (1H, s), 849(1H s), 9.60-9.70 (1H,
br s).
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(1 H brs). (400 MHz, DVMSO) 2.04 (3H, brs), 2.30 (2H,
gn), 3.88 (4H, t), 5.41 (1H, brs), 5.58 (1H, vbrs),
W@ 200G5/056183 526. 00 (2H, d), 7.60-7.66 (2H, m, PCTASLWDbI042993
s), 7.81 9.51 (2H, d), 9.22 (1 H, brs), 10.81 (1H,
s), 11.68 (1 H, brs). (400 MHz, DVSO) 1.22 (3H, t)
(0020 PP (31!‘T|1etH erimerd® 1LHndm be%l.c%? detddrfe 88
(4H, t), 1-22 520.00 (1H, brs) 550(1H vbrs),
prepﬁraﬂe:mmsvﬁ mmenjof e cdrumrmsmq% imthey . St s
9.22 (1H, brs), 10.72 (1 H, s),
des%%%d?iﬁ(? rs) (400 MHz, DMBO) 2.05 (3H, brs),
Compb@d (2H, gn), 2.46 (3H, s), 3.88 (4H, t), 5.40 (1H,
brs), 5.60 1-23 504.00 (1H, vbrs), 7,29 (1H, t), 7.44
(1H, d), 7.48-7.54 9.01 (4H, m 84 (2H, d), 9.21
(1H brs),. 10.56 (1 H RL. H brs). (CDCl3):
2.15-2.20 (3H, s), 2.30 0 (RH, m 4.00-4.10 (4H,
t), 5.57(1H s), 5.8% . SY, ¢35 1-24 493.00 7. 45
(3H, n), 7.65-7.70 (1H, d), 8.10-8.15 (1H, 9.021 d),
8. 35- 8. 402 {4pLoE9-N g (4emeTeapEyphenyh) benganige br s).
- 38 WD 2007/ 056163 PCT/ US2006/ 042993 [00103] The
experinmental s shown. bel ow descri be the preparation
of sone of the conpounds used |n t exanpl es

descri bed herein. Conpound H N~ HS 1 O
- - - hen enzamyde N~ Cl Os j [/
4-' _ 4 phenyl Cl

S-4-(2-chlorobenzamido) phenyl 2-chlorobenzothioate

[00104] Degassed EtOAc (3.2 L) was charged in a flask. The
solvent was cooled to 0°C under nitrogen. 4-aminobenzenethiol
(435 g, 3.48 mol) was melted and added directly to the flask.
Triethylamine (773 g, 7.65 mol) was added over 30 minutes
forming a precipitate. Then, 2-chlorobenzoyl chloride (1340 g,
7.65 mol) was added neat keeping the temperature below 5°C.
After complete addition, the mixture was heated to 20°C for
one hour. The slurry wase filtered and the cake washed with
EtOAc (780 mL). The material was dried at 50°C under vacuum
with a nitrogen sweep until a constant weight was obtained.

The compound was carried on to the next reaction without

oMY

further purification.

0 ¢«

2-chloro-N- (4-mercaptophenyl)benzamide
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[00104] Degassed EtQAc (3.2 L) was charged in a flask.
The solvent was cooled to OC under nitrogen.
wo-2a0miosetsenzenet hi ol (435 g, 3.48 nol) was rrel)tjmwsamd/042993

oo2HBE0 Srecilyte e flosba i et onre (175 ..

(30Preci @i tatgol Thefsore C 95 aReNZoyha 05+ des £ 1300 Gere
7.65 nol) was added neat keepi ng the tenperature bel ow
chamrged W@rfﬂe@ﬁﬂplfeuét%@dmtl@ra Tl xeQREEHRET head egolution

06 f My y. Sl 11 the
R R S e LR
70°©|rf<e1d a0- m&umdteés vacitoac Wdd serbtedden di:\l@@:bllmﬁidm at

nst a ht. was obt ai ned The_ conpound was

t
(100%r § PO THE et "3 B oet? b i3 Foit - | fAlfE HEpture was

acidufidd ot t@new HicT N RBa Q0 TS s01id was then collected
2-chl oro- N- (4- rrercaptophenyl)benzam de - 39 WO

by eepin 56168 FERUSEOD 6/ D99 i f I 0Edr (390 mL) . The

soL 42 DGR IRRNTEN) G157 LELORODERL BB races

aquari® Ndrt@ed tThea ofﬂg@S]lﬁ.cf |1taty@.d~ WaIsh da:lreef ovi@t Na,Sso0,,
condenser. A solution 50a_aq

£11 GO S (RIS et i v L i o Deflertal (174

g, dnshutes. EtOCAc was renoved by distillation at 100mm
Hg and the m xture was cooled to 5C. The m xture was
acidified with 6N HCL to pH 2. The solid was then

Exa@é%ée% Yrdasuum fiLtration and washed vmt520vvamt_;ar

[0010&l] wastembanrids Sedty afetkerpsietnis NadGORhbilhecwriganighibit
er was dried over Na2SO4, filtered, and
‘Aur%%c?erif%ﬂa%& tF PR T FOWGI Nt dsiay 1@ex gt al.
Prot¥h .s&Xampl&dd): Aurgis )2 (AWQRs Aleddididian ﬁ?@aﬂyn a
[ 00106] Comnpounds were screened for their ability to

MIixGUE g 1OURbrEeE us(nily & )st artief d1aBlup| ddMe PZYe 25mM Nacl,
2. Sﬁzgﬁ’y éﬂ\iﬁr 2 Cﬁruv éaer Otlﬁ CP&A%’P NADI—g 193908)1,19/‘ml pyl)uvate

ied out
kinase and 10 pg/ml lactate dehydrogenase. Final substrate

concentrations in the assay were 400uM ATP (Sigma Chemicals)
and 570uM peptide (Kemptide, American Peptide, Sunnyvale, CA).
Assays were carried out at 30 °C and in the presence of 40nM
Aurora-2.

[00107] An assay stock buffer solution was prepared
containing all of the reagents listed above, with the
exception of Aurora-2 and the test compound of interest. 55
pl of the stock solution was placed in a 96 well plate
followed by addition of 2 pl of DMSO stock containing serial
dilutions of the test compound (typically starting from a
final concentration of 7.5uM). The plate was preincubated for
10 minutes at 30°C and the reaction initiated by addition of
10 pl of Aurora-2. Initial reaction rates were determined with

a Molecular Devices SpectraMax Plus plate reader over a 10
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m xture of 100mMM Hepes (pH7.5), 10mM Mgd 2, 1nM DTT,
25mMM NaCl, 2.5mM phosphoenol pyruvate, 300 pM NADH, 30
wogborioseng uvat e ki nase and 10 pg/m lactate PCT/US2006/042993
. __dehydrogenase. Final substrate concentrations in_the
mlﬂ%sesatylwsgrf‘eo%?fpm ATP { S ot 41%9° G BRopd from
non-PERdAe (d@rpid ag, MErRjcan [Replid dee MY S tee
Assays were carried out at 30 Cand in the presence of
packemeM (GaAERED . PYO0M 0/ rsiprass s tiook Madirdrogol (@daphPad
repared. co i.ndi ng .all the reagents |listed
SOft\gg%rveg', eév)‘\%rg ﬁ%ﬁio rté%lclgp% on ’of&g&l)r'or a-2 and the test
compound of interest. 55 pl of the stock sol ution was

rrEplacedina% wel |l plate followed by addition of 2 .
Examp ] &l Ive@ Sk koftHiHch g )s riHio1 i any A ssiay (taqipumetric)

[00XcRHl COmPUMMh Lypi €A |96 185N R T d Wich
c?gﬁcent ration ygf 7.5pM. The plate v%rsg%reél ncublact ed
condigrted @ ividuteds HRPBOChd tHe rldactM dMpGlni t 0afl&dBBR and

. addi tion of of Auraqra-2. Initial reaction rate
105 B0 or i ot T R B By S St e -7
mM DAusarpl at & meadesmeniele & THRASIAD) , WA LQ0E R0 n assay
PCT/ US2006/ 042993 = minute tinme course. 1C50 and Ki
Putigst-a Werdd ¢dt Qff dthed AR HorRA i Hean r égt éssifonell plate,

was HHNPIS USidE I heidsm %oéaa@@rs%lﬁﬁgﬂgﬁ (PRl tne

_ Prismversion 3. Ccx for Maci ntosh, G aphPad Softwar e,
mixtSare lalelgme@altid oiquial,ih;@ﬁz)e. ferarsl aiffuteSuragr &51°C. The

A B) I nhibitiaqn As i O 00108] -An
enzyfe R ol VT i S A S Clen ndriaidy ook
[y-2%45 Jﬁl‘#ﬂ*%?ﬁ%t(z% Kﬁ@O ik} )M o2 A L % BSA AR pl 9%, to

gl ycerol. A Aurora-B solution, also contwai ni ng
a finald aevedT bt 5 riMKerfpts (e MLRRASIG)readsion was

d | buffer. To 22 pl of th B
scoffH e 1 oo vl 1o 2k e o 5 A4S o

phospiRON G StD S Ay 116 d1s RS anthébepordXidi€into the
allowed to equilibrate for 10 m nutes at 25C. The

PeP A MBI Fa i s d9iYTHnEd By (1he dfikqemepmetdod.-
rootpol stocknds 'rfé’c%lorlﬂ}%fes%luwe% (pl%‘%enqlvfﬂ'—l)i_ﬂ?ﬁ%o,?rc%ﬁc no.

I n assay buffer, i nal assay concentration o

MAPHUB M WEie prsadidesitadagritdt diifedilafafere 3 dfoums dhosdieric
ar::'LdadpcgitolroUL‘.OOftlrl:I'e6 apdc'{itsl%% rg\g the enzyme reaction mixture (40

pL) . The solution was left to soak on to the phosphocellulose .
membrane for 30 minutes and the plate subsequently washed four
times with 200 pL of a 100 mM phosphoric acid. To each well
of the dry plate was added 30 pL of Optiphase ‘SuperMix’
liquid scintillation cocktail (Perkin Elmer) prior to
scintillation counting (1450 Microbeta Ligquid Scintillation
Counter, Wallac). Levels of non-enzyme catalyzed background
radioactivity were determined by adding 16 pL of the 500 mM
phosphoric acid to control wells, containing all assay

components (which acts to denature the enzyme), prior to the

addition of the [y-*’P]-ATP solution. Levels of enzyme

catalyzed *’P incorporation were calculated by subtracting mean
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phosphoric acid and the I evels of 33P incorporation
into the peptide substrate were determ ned by the
woabd7msseg met hod. [ 00109] A phosphocel | ul oseP@8A8RI0b/042993
late (MI11lipore, Cat no. MAPHNOB50) was pre-treated
backgnay §Odﬁtt%ff’-%i>“1(¥élorﬁﬁ FIFCSHGS @ 84 pridPitten he
conRHHAZGRHOl TG ZIHTR M R AR HHIH & (o RldintEne
solution was left to soak on to t he phosphocell ul ose.
typlnedyare farig) trhawlnoe@emdrattlwrplmes WbsedWenM yompound,

four, t svvlth L.of ,a 100 mVl phos
Werem%%g%'%o olL;ac nE:lIlcaotTe t'h éjoftﬁczhse s f&%é)&r%gaoﬁéfom an
ini tdfa 10picnpAs el S MX'10 |m1\/qlﬂ\i1d:1'ﬁ(§dﬁdéd\,ﬂirit0fl :0GKisdidial
Perkin Elmer) prior to scintillation countllég(1450
)

diluiistet a & Qflﬂld@c.wnel Icatlicon atesufirem Wibigd) rate data
by nichialiS Ry BUNRNZVIMR, ¢alidey 7 Qe
Y nr adi c;)Lact|V| ty were eterlm@/neg%b%% ng 1 are f tkﬁ ©
(Pri®Q0 3n0, fhegdirerd Sclidivdrico Semt mdlegwel 1G8) Cont ai ni ng
all assay conponents (which acts to denature the
enzyne), prior to the addition of the [y-33P] -ATP

Exangpdleutiizan. T dkeviel s ft ienz Wi ayGatralyized t33R ty-based Assay
I ncorporation were cal cul ated by subtracting nean - 41

[0039B1200 #H55 CREP PEFHUSIO (EL0PLSFE 1 h AERGTTIAT ¢St s

evalfl.fa‘%@dt hese fRasWRY e %%ﬁrf R0 IL0f < LORGEY Lat i on.
For each Ki determ nation data points, typi cal 'y

radl@@xmmmg‘—yt-ﬂr@m@@aaryatl on range 0 - 10 pM conpound

re obtained in duplicate O stocks were gpa
[00LL 1 m a%ssiwstl S <§pr?‘§ Siites ?t cRof 19 ﬂ? A Shops
(pH sulbsequentv Mg213, serial Bsdi hubi ong) pTii. Vahbl§§ wehEtrate
calculated frominitial rate data by non-1i near
Concle@glrré@glm usi rideet e SRy SImrsof7t. anel dacf&?dé\TP( Ariogmci *°p

TEthad Sof tware, San Di ego, . nmpl e 12:
aTe/} ol ﬁaﬁrﬁé@ay Phﬁg&a&&@t ﬁﬁqtyc@ageélﬂg%yhemlcam

and gl Phbsa B AR BEeRet! ik 1ok i ARse oy oq carried

out kadi2gacti, thythaspﬁeééﬁaé of 0838 14l A@ﬁaySAﬂBégséﬁr Etedx
out in a mxture of 20 nM MOPS . (pH 7. O) 10mM Mgdl 2,
buffer] GRATA IR YERVEBEPA e §|On§@5§1tlm@t & 11c o dher aePaRatS
listl £ AS S AW e 3 G P
lSte@P;a%rml A'?%Lt Antglresﬁgr%ége?f%ryagl%a%yﬁ} Eﬂgﬁ% 2 te%% compound
of 1@h@nﬁ@¢|s)50 pL of the stock solution was placed in a 96

well plate followed by addition of ZpL of DMSO stock
containing serial dilutions of the test compound (typically
starting from a final concentration of 50uM with 2-fold serial
dilutions) in duplicate (final DMSO concentration 2%). The
plate was pre-incubated for 10 minutes at 25°C and the
reaction initiated by addition of 50uL [y-**P]ATP (final
concentration 7.5uM) .

[00112] The reaction was stopped after 10 minutes by the

addition of 100uL 0.2M phosphoric acid + 0.01% TWEEN 20. A
multiscreen phosphocellulose filter 96-well plate (Millipore,
Cat no. MAPHNOB50) was pretreated with 100uL 0.2M phosphoric
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and 3pM peptide (SAMB8 protein A332-443). Assays were
carried out at 25 C. in the presence of 50 nMItk. An

wazsmypsetseck buffer solution was prepared conparmiSmge/042993
all of the reagents |isted above, with the exception

acidhrt AT Lin EWHRY 12 e dth Fheofdditteras tof 5107QUL ff the

© to}%ﬁ%l%l osat\/\%?y b?& lzi%# (H Itoe?'o\r/:ﬁ‘g? IIE2l gﬁ%%gfd%l\gls%g{eodg@iltc}g lrf?ta}l? @905

0. 2M gticapliniut isonisi of @ HELY% ESTEROPPound Hdy plwcaldy, 30pL

starting, froma final concentratiqn of 50pM w th _
ot Gy SHH | IS ST "’&dﬁ%lcﬁ LpVgsriin
ElmeONGeY miden @thd el plptiomas arvioubatet funkl ng

mnutes at 25C and the reaction initiated by addition

(14 5 MHogoqaka3 dAamm (F9i9d il leddeentGatiter 7 /6pMac) -
[(GQ112]. T, e j t t ] nut e y

o0 R S b0 S SREShel i o e B

regrPAEENT? GnaAyshd tdfsarteenirphdsgihaeeld Weose ddiderthe Prism
96-well plate (MILipo ., Cat no., MAPHNOB50) was .

SOF CIARE, ERTIR  {FTFOUBIED TSIt 2 0PX SRy Mecintosh,

Gra?Qd GREHeRRCT/IIS20NGIRA289 £ A6iid + 016 TWEEN 20
prior to the addition of 170L of the stopped assay

m xture. The plate was washed with 4 x 200pL 0.2M

Exan@SAROr i ¢ac d i%i ronl WEEN-20. After drying, 30pL
X i intillation cocktail

[001(1Rdr ki Confdonerds wasrcadtatdned forwalHeipf iaWillicy to inhibit
sci,ntillation counting. (1450 M crobeta Liquid i
JAR SEINE [5G PGP0 BT ARdiac) RPETLPRS MeEspSRdEes out

in @G Gulratad JJraminatd ety HeEHERS Sigh Amdl Ysi $w prT,
of the initial rate data using the Prism software

10 myhdghde (43 aphPRChr i apd ver &l orB3R Qo xSiles t ales nt osh,

cn GBI, P08 Gl o BN Y
and scpeeped i@ el abkbhtyibAsi HBLEI bardAKauslipdathes °oc

assay shown below Reactions were carried out in a
and &ABuf-f er containing 100 mM HEPES (pH 7.4), 1 nM

[OOlggT’ %Q) %Mclypge%:l %% W9®age’lla%%l&c%.lrbo%§i’%§ a was
ubstrate concentrations 1 n the*assay were ﬁjl\Jil AP
added200 su@il/ pifolae cATid)i daared JTRKBMipbliyp(i@or) 4Tyng Reatt isonsil of
kingg%r%u%%%g %%n%%ﬁﬂ%%gzg %M poly (Glu),Tyr and 10 puM ATP. This
was then mixed and 50pl of kinase buffer containing 2 nM JAK3
enzyme was added to start the reaction. After 20 minutes at
room temperature (25C), the reaction was stopped with 50ul of
20% trichloroacetic acid (TCA) that also contained 0.4 mM ATP.
The entire contents of each well were then transferred to a 96
well glass fiber filter plate using a TomTek Cell Harvester.
After washing, 60 pl of scintillation fluid was added and 33p

incorporation detected on a Perkin Elmer TopCount.

Example 14: JAK2 Inhibition Agsay

[00116] The assays are as described above in Example 33

except that JAK-2 enzyme was used, the final poly(Glu),Tyr

- 43 -



and 1 nM JAK3. [00115] To each well of a 96 well
pol ycarbonate plate was added 1.5 pl of a candidate
WOAKB /0561688 bi t or  al ong vvith 50 pl of kinase buPC’EﬁUSZOOG/042993

conf TR it o o e Dl For BT S P AR 12

pM. JAK3 enzyne was added to start the reaction. After 20
mnutes at roomtenperature (25C), the reaction was
stopped with 50111 of 206 trichloroacetic acid (TCA)

Exarh SO LA 1% A& JMATR, The entire contents

ed to a 96 well glass
[00Xiter fd!dmmurmsatwemimgreaeﬂéﬂnm Geldimaalvesitey . to inhibit

e PP B f AL B e BT e
ass%ﬂ@ﬁﬁor@@[@' B B4 nWeot 0 B ti g @%i%@@]

e assays are as described above in Exanple 33
poleiEpt That 4;JA1K R4y e Resctusats wawre f¢aiaried out in a
AT 0 CT/.US2 99
=o1BEL Sl sl RE (IR T AT cBndBncidr in 25
NaC]NaSl iy i rpM Exans eedb: aer.T2 I oMl 1 i cﬂmﬁas:saeyuw@@ﬁa]ﬂé
ounds were screened for their ability to inh

It
Concr—?_ RLANR 1Y WG R° Y A Thet i £ i et nl pEay
(bot@$ SBYom Téhg%na assaY: SN 1 oS e S3Rid)NCOFROr @t on into
a substrate poly(du, Tyr) 4:1 ( E4Y) Reactions were
congeitryatgi gutof i aronswdund oIt ct-dm amﬁsm;ltldm\m\mu—mEsva(spH

gene;rn%al’g é?et%%.pcilzonafg}é%’ggst I at e OI’]CGI’I:?[ at I ons B%At_h

tltzaesrsa:;m \Amse hpM AP an b ferhming qaida1 (dmllitifcﬁrmnfrom 10
m cal s St Louis, MJ. The final
M In%%% st CORIII of RIAF IR ST AT Rh out at
rooryva_seng&elrgpcr@éy between 0.01 and 5 pM Typically, a
12-point titration was conducted by preparing seri al
[00MRGIut | O faruiAYL 0P Ol IDWBO vt o sfraesst - ¢ ofploiicbn 1

contjﬁ%%gl :ﬁ’f@r}%%r{ﬁe@ ,pLg ath m%rpl Cej.nper.2%t g{\/le%\]lacl

WO assay solutl ons wer e aréd.”"s on’l
mg/nﬁﬁ%ﬁ@'ﬂi%r@qmﬁa@@ (cFH‘xht@ﬁhng}ch MM G2, [233FVATP for
each reaction). Solution 2 contains 100 mM HEPES (pH 7.5), 10
mM MgCl,, 25 mM NaCl, 2 mM DTT, 0.02% BSA and 3 nM FLT-3. The

assay was run on a 96 well plate by mixing 50pl each of
Solution 1 and 2.5 ml of the compounds of the present
invention. The reaction was initiated with Solution 2. After
incubation for 20 minutes at room temperature, the reaction
was stopped with 50pl of 20% TCA containing 0.4mM of ATP. All
of the reaction volume was then transferred to a filter plate
and washed with 5% TCA by a Harvester 9600 from TOMTEC
(Hamden, CT). The amount of *’P incorporation into pE4y was
analyzed by a Packard Top Count Microplate Scintillation
Counter (Meriden, CT). The data was fitted using Prism

software to get an IC50 or Ki.
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ng/ M pE4Y and 180 nM ATP(contai ning 0.3nC of
[y-33P] ATP for each reaction). Solution 2 contains
waeQW7seidEPES (pH 7.5), 10 M Mgd 2, 25 nM Na@cT/uR200i/042993
DIT, 0.02. BSA and 3 nM FLT-3. The assay was run on a
96 well plate by m xing 50pl each of Solution 1 and
ExarpPe M6 0f MiersopmpoUNgsa9i11be REESEN | nventi on. The
reacti on was fnitiated with Sotutron 2. Afte
[001 Relibat MbereeemaD Wmlbstiﬂtwafb‘)mnmmm@twegemda:eation of

i on. d h 50pl of TCA .
dep{SEEL Oind -3 PR MIAD, B0RL,L 2on TALLONL LR M co
(maldé amsfermedsé 0 wale | $eraphatawaed ﬁ\@tsheﬂbmt@eaﬁgléf%g,

a Harvester 9600 from TOMIEC ( Handen, CT).
mal%n%xmm%%gls% PUOHERY p%fe%tp%lﬁa%tralwyg%éer a]?a‘ﬁﬁ%lzéd by

Comﬁbﬁﬁ@k§§gkz§§ §3¢§@1$ﬁ§r@§%@lﬁéé§'@% gﬁifﬁklﬁgu@5ﬁ£ the

data was fitted Pris
compeifingaseotly getuion C50 MSKi typzldalMD POOMD56463ive a

U82006/042993 bili
SOl‘issay t0019%7° Iﬁﬁtcj?%f%ﬁg? § é@ it ér&é@% ﬁi%r%ﬁv%yflnal
comg@@@f@tt.i&@ &F 5 dap %somﬁéma@é@fwi@é d %mq OSQIBS: on

froma range of species (male CD-1 npuse

mixtSpragues Gawey daisisedgy Beﬁgiﬁvéi@gnlcf@écﬁn@m%@éﬂhjs(l
nmonkey and pool ed m xed gender human). Conpound
mg/elpl kamg @&mxmwmmm$wmumemmm¢mme,

ound s ol ution | I C
s W R T e 1 R s g c@%%%ﬁatmg ot
t f CRNGE
2 m p_rgiaé%ln%al{hﬁrdeeactl onrHém%(ltrg%bePé(oléb% Lé\[g %onm stl ng of'
20.5 imérispctiosomaqrdt € 6 (U ofmgisgitaratea dehydrogenase/mL,

5o BB LB bR o) S AP e cer (om)

7. 4] constisd i gigednce dﬂvldBI Nl Co | (@mﬁea adenl ne
di nucl eoti de phosphat e ( NADP), .5 mMMisocitric
(0014, Ortse Lreﬁctlmmarsatmndeiwmmb aded lgdiBilomM250 pL)

' | or i d 0.1 M phosphate buff, PB) pH
of 4]”5%-“3{%% Sidihad B0 G MR I v e iR 22
mixteaet (e Wascugdtic ech yodmhe msttHdd 2P0 dr 610 mBlutes

t he cgre i ncubated RGS to the pre-incubated
at 3 ctosone] APH B var i@ grad ividuba isnrendaot vials (1.5

ml) i&?‘ta?r}?éaété/};assﬁaf?{ello ﬂﬁ@%fcgromlx 5 (settings; form 20,
amplitude 4) modified to be heated, to 37 °C, by two plate
heaters fixed to the deck and controlled by a Packard Manual
Heater) attached to a Multiprobe II HT Ex automated liquid
handler. The liquid handler was programmed (WinPREP software)
to sample the microsomal incubation mixture after 0, 2, 10, 30
and 60 minutes of incubation and transfer an aliquot (100 uL)
to a stop block (96-well block) containing 100 pL of chilled
methanol. The % organic in the stop mixture was optimized for
analysis by addition of appropriate volumes of aqueous/organic

(typically 100 puL of 50:50 methanol: water).
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at 37 C). Sanples were incubated w thin Eppendorf
vials (1.5 m) on a heater shaker (DPC Mcrom x 5
wozedtrioseugs; form 20, anplitude 4) nodified t oPO®US2006/042993
eated, _to 37 C, by two plate heaters fixed to the

[003rk arr%rlc%tt‘rm%adlwsa B K P NEFRHE war%aseileﬂed on a

1ed: ached 1 t4 pr d, Hk t dddu d
sha handl er. Tﬁ%ﬁol%lédphﬁgmer m%ﬁgr%éérg{m%WnP

pre@mntw&tr%)outt Pseipins { helhd dvsonaias rmmatqem:mﬁugm

f t
ol 50z 2y . TGS Dy B S (oo
pL) (s Weldn bdacidr Somtaivd ngh 100, 1y Of Grkh_c!c!]@%.ndmfﬂ@%.ock

The % organic in the stop m xture was optim zed f
was gyl Budsd st i ohTQJial”am‘ﬂ@p?rn @AV atpmess afin, 4 °C)

prlo\z,a;\tg;{:o(r);gé%ggganl thO%J}y |c%l 3,7y 100 lé Sf 50: 50 metl rﬁ(ﬁﬁi‘_’ﬂre

detdmiiated oyanmbryisisr e tﬁteamltéaq_%m@ &Cﬁdfmm By liquid
shaker (DPC Mcronm x 5; 10 m n, formZO%g})lltudeS
Chramatqs ?ahfétréi%tmap%@%rcmfetw ol flen Samples

verd IRt 1200 T it el eiepepknic

syst&ﬂr&l@@i@ﬂﬁ@%t&ﬂ&dﬂlﬂsaﬁlﬂ@ﬁ: V&ﬁrﬁ:&%ﬁ{ rarfdﬂmcwaldblumn
(Jouan GR412; 2000 rpm (prl or to being
Mobidg, pheste é”r%%ﬂsﬁtsed BéﬁoW@tﬁ% +proofq s ietle fa@ict maiel (
a %mgpr d SAAPREALANC fq VIgH by liquid
- chr omat ogr+a%y EJtvfin((c:}}em mass n?pe%kcgorre >y (LC M5/ VD).
[001821p| eRurvEiTey ian]j B (2 MdthotyidpenimizED fAdmuite compound

rrato ra hIC st.em equi pped. wi.t h .auto er
of l%hc{ o an g:na caci% %f’mc E%E‘lﬂdr eelﬁ#a?soél %ﬁ?fﬁ@@%ﬁlcal
coluéi.er TheD. tﬂﬁﬁ.]( W) il AE chiA)re ARG tRENENQw Hate of

O 050 (v/ﬁ%}formc acid (B). t100122] Runni ng a
0. hEREpta meLemt Gt filverdompsdaied dhe

eledﬂyd§ﬁ¥§y‘¥ﬂﬂﬂéﬁiﬂaﬂ dRE- &0 4 &R )f rgmy Mﬁﬁigmass

anal ytical columm-. The tot run tine vvas mn
Quatigirch Lg fagvdamatms sof SP@CSSTQﬁLe’tmrn beHweeentd e agwl BMY min of

T M T, e—

of 1$meﬁtﬁnneteaubehm&@%d&ﬂbn@ﬂﬁé&éBd@ﬁauﬂtedlﬂhI‘ 1itk&e and
mass spectronetry was optim zed for the conpoun of

resulifeMeste SARTSSHEGhAS onPaRETE CoHdddHed B Quphedatd

minudR% or 60 minutes relative to 0 minutes sample.

Example 17: Analysis of cell proliferation and viability

[00123] Compounds were screened for their ability to inhibit
cell proliferation and their effects on cell viability using
Colo205 cells obtained from ECACC and using the assay shown
below.

[00124] Colo205 cells were seeded in 96 well plates and
serially diluted compound was added to the wells in duplicate.
Control groups included untreated cells, the compound diluent

(0.1% DMSO alone) and culture medium without cells. The cells
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results were expressed as o parent remaining at either
30 mnutes or 60 mnutes relative to 0 m nutes sanpl e.
w&xzwmisemi? Anal ysi s of cell proliferation an#CT/US2006/042993
ilit ounds screened for their

re
Wer ?I} y”%lcouéagﬁﬁ% % 1%pr ol ViTE &% oh’ @nd? t3fejgtmosphere
of E%‘fc&m/sam wehdamt b| ity using Col o205 cells
obt ai ned from ECACC and using the assay shown bel ow
WOJ[WlMFWW%M%H@@%e& ith 6Lawelto puraa emi of

the Iaér%gbce p%lgécrgét lety éj fcgjﬁ W%@f 3/9ded Ci\t < each well.

Cel]cseIWesr,e tthearcdmwteﬁ larehtthe Q.nhm@l‘«ﬁataéd)nxﬁa)dﬁhcbtlvmy

ure wi t hout cell The ceI I s -
coutighel 58 o s e R AESD S5t ettty |CFﬁ:]tﬂbé‘f3ét‘P1f301rtY
was B RE W@ Blmddh %1@@%@@9 ofo %a@%a‘?
ri or

hum dity. [00I25] To neasure proliferation
COHW%T%W eMP rIIMONSGHrER BRI pGlaflaied hyimrcg reelther
h I I r th h Jest and
Prlétﬂxﬁe i ncor p(tﬁ aﬁﬁfd) r%%éodafc @ tpéfom%oﬁjnt e r}" e"?i"tr
Devimecr)opcditevehat a- counter. Cell viability vvas assessed
using Pronega Cell Titer 96AQ to neasure MIS
conversion. Dose response curves were cal cul ated using

Exar@lldars . Rdismidd @aphRad) ﬂfhl%ifttl'\@f( PPsrs%yA a%d}l- LS

(NDIeCUIar LEVICGS) SoTrtware. txanple 18— Abl—Kr nase
Dete/x@tmﬁttﬂm i Bitte gmbAssidy can orBdteavtrikiat i on of t he

i bitd QQP? t 0012 unds scr.eene

[oo or thei ?T[béb % o |sncL|ebente ﬁ%tog?c%leﬁéq I%Jtlr]lfﬁ’catt ed™ ibit
N- te(rlm\lnM)lyAhirdﬁcrm a@t ivi)t Whlsikighage f‘slca:rid&_rt@ Qmmi ¢}

enz tem Fox et al. Prote| n Sci., . 2249

r’(d%é'ég? ° NS TR riFQF Gift 3 -a Psmt?‘ﬁjirhﬁm' e 7y
pp. ©entai (Nigyg ])OO 'ﬁﬂa{ﬂﬁp%%s( RiEArE @arr:ll%dTMd\@gl'ga %511 on

NaCl , 300 pM NADH, nv DTT and 30 DMSO. Fi nal
Conteu@ématlé)%m%éiﬁPrFeﬁum 7.5 .t HE adk &g CGler.e 261G NWCL, 300

ATP (Sigma _Chem cals, St Louis, MO _and 70 pM peptide
bt NGER VAAPFARRE. S5 % AS0opt Fa@a ISFifiarse qomeentrations

in tRRAGIHSARS WRIEL 168 i A19Ut(Blgnd0 A AL "MARlGL s, Mo)
ki nase. "Final concentrations of the conponents of the
and.g@uWWE@eptlde (EAIYAAPFAKKK, American Peptide, Sunnyvale,

CA). Reactions were carried out at 30 °C and 21 nM Abl
kinase. Final concentrations of the components of the coupled
enzyme system were 2.5 mM phosphoenolpyruvate, 200 pM NADH, 60
pg/ml pyruvate kinase and 20 pg/ml lactate dehydrogenase.
[00127] An assay stock buffer solution was prepared
containing all of the reagents listed above with the exception
of ATP and the test compound of interest. The assay stock
buffer solution (60 pl) was incubated in a 96 well plate with
2 pl of the test compound of interest at final concentrations
typically spanning 0.002 pM to 30 pM at 30 °C for 10 min.
Typically, a 12 point titration was prepared by serial
dilutions (from 1 mM compound stocks) with DMSO of the test

compounds in daughter plates. The reaction was initiated by
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enzynme systemwere 2.5 nM phosphoenol pyruvate, 200 pM
NADH, 60 p.g/m pyruvate kinase and 20 jig/m lactate
wdebhydsogenase. [00127] An assay st ock buf f er PeDIUSLG06/042993

L] th ts listed
ehe B REERST R S Sl Tindh e et TadithSe Lohphg
Rat® oAtRILSE iod NPeBS SaYL 106K udiid &f ﬁ%%é@ﬁfﬁk(§§?£%és

was incubated in a 96 well plate with
Spe¢ gsamass iRl macﬁ@fek%@nﬁvaiena@%mmtlmmmsat 30 °cC.

e 2210 RO 0. O P01y PSR LB e o

fun@%ﬂwmﬂof(hﬂhﬂbxﬁmm(é&mw@ﬂtfdtimnmunﬁmbSﬁ@@kﬁﬁed&tfbgre551on
DVBQ of the test ntggunds i n daughter | ates. The

(Prigictitn %?&ﬁ‘%u%‘f R F00 4456163

[00 P58 US2006 Q42993 hhe ?&%cﬁ'w Andopt 251 AR 4 nal

concentration 110 pM. Rates of reaction were
obt ai ned using a Ml ecul ar Devices Spectramax pI ate

Assaﬂy afnmmemmifnatnfmblcbjortlwm&mwﬁidm @tﬁrmgaxm@rﬁctmar
ressi on (Prlsm3 0, Graphci)ad Sof tware, San Die
oodggY °| Gty o

dﬁﬁ@'QQ?%#WﬁQﬂ¥1¢%|to 1nh1b1t

th Krﬁﬁ@e AP Sork? o ML @il Kihags,
eInh| bi tnl1 on Assay a%d Det eI}’r?IQ%}latl on “of t%}e %Agé[it awulg

SolwprtantDurchee, [mlzg]lrwnp’@rms nRSH - ST eembdnef orf 25 pl,

the tmgl iﬁ}’éa{r{ty t§ |1?2|%|e S gna |nd rrv‘é%ﬁandlrfflﬂ%ar%eé with 8

mM M(mmq;&e 7 K) .0 Izn navxf:ﬂzmazt rsQiM @RI ARFAKKEK 25 @M Mg
he T3[15|33nut ant of human Abl (5-10 nlJ) was incubated
acetglty gvy pHPFSHILBC 23 AR EBTA, 2BBT Pt 500 cpm/pmol,

10mMEA (YRAPRAIKIG hdEB Ve £ AGET alrly dne wﬁﬁuﬂmﬂm'cﬁf c
activity approx. 500 cpm pnol, 10nM final assay

intexsftermttr dilingn) cemdsstrti@ratt‘ensftna:mmnme)frangﬂ erefgindat The
reaéﬂl M%.%rlclwtrl%if% oc{]‘ﬁoé? fgl{ t hcfd i a'n i on@{]M%W After

reaction was initiat
incubiat idAf tierr QGNmﬂnﬂﬂéH1éﬂﬂrdﬂhlﬁdmﬁdﬁaﬁﬁrd(ﬂﬁhe reaction
he r i on h ition
Wasg?etr%er%{g}re the reactio was st opped by the additio

I PYHISIHbA T 2adtld Os@ }F GO pfacid
solddid eadf iian JRS N8k SPO LA LNt %%tééd LG{Bta p3o
and washed three tinmes for 5 mnutes in
filtermat and washed three times for 5 mlnutes 1n 75 mM
phosphoric acid and once in methanol prior to drying and
scintillation counting. Inhibition IC50 values were
determined from non-linear regression analysis of the residual

enzyme activities as a function of inhibitor concentrdtion

(Prism 3.0, Graphpad Software, San Diego, CA).

Example 20: Arg (Abl-2), FGFR1l, MELK, MLK1, MuSK, Ret, and

TrkA Inhibition Assay

[00130] Compound I-1 was screened for its ability to inhibit
Arg (Abl-2), FGFR1, MELK, MLK1l, MuSK, Ret, and TrkA using

screening methods known to one of ordinary skill in the art.
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phosphoric acid and once in nethanol prior to drying
and scintillation counting. Inhibition I C50 val ues
woroE/0sdes er m ned from non-1inear regressi on aRaryS2®6/042993
e reS|duaI enzyme activities_as, a function of

of _t
ALLiqhi bt o7 PREh M YERT oFCTe PPEEReRed, Wik fhbRdconcentrations
at SPfEVGEE, tSaMD £IFoCApp Exanpl e 20: Arg (Abl-2),

FGFR1, MELK, M.K1, MiuSK, Ret, and TrkA Inhibition
[00&khy ["0@1133@]5 G@@mr@epltha‘shscKee‘rm¢@rObtamed from

to inhibit Arg (Abl-2), FG-FR1, MELK, M.K1,
EX&E@S%( ﬁ%e and TrkA using screening nethods known to

one of ordi nary skill intdmeard. - 48 WD 2007/ 056163
PCT/1JS2006/ 042993 _All of ithe ahove enzynes_were

Compewdned Mg h AT Hdhc =MEIdfl| of¥LKAt |orMgPEse| t Bet hé TrkA
RIA f or | ATPM) [ 001%eM)Tabl 6:M) Hel ¢wMilepi ct(8MD he |<|11M) (uM)

¥al ues! obt@izneld 6 room Eranpt d 20:01kabl e .57 Conpountd Ago. 006

FGFRL MELK MLK1 MuSK Ret TrkA I\Io (uM (uM (uM (uM

00 38ha e (RRAI) AT GRGH ot TP Lt o ¢ bhn 20

16 dxadpless lbdde and 16 descri bed above. Table 6
M crosomal M crosomal Conpou Aurora A Aurora B

Stability Stability nd No Ki (uM Ki (uM (%

remai ni ng (% renmai ni ng afiﬁg 3@ mn.) after 60 mn.)

1-1 0.001 0.007 96 79 1- 9 0.0065 107 77 1-3

0.00R2 0.01 b1 66 1{4 0.002% Mi6Bdonid -| IvikrésolD8
0. 014 ¥R | Aukr AODAutbr@ 26 | 80 Stabillity 0.|001%taki1i8051
102 B9nd {8 DPrOABGY JKQ%QA}OO(%anmnmg (% remaining
after 30 min.) | after 60 min.)
I-1 0.001 0.007 96 79
I-2 0.0019 0.0065 107 77
I-3 0.0022 0.01 51 66
I-4 0.0025 0.024 76 -
I-5 0.00087 0.014 98 65
i-6 0.003 0.026 80 -
I-7 0.0010 0.0051 102 69
I-8 0.00067 0.011 100 -
I-9 0.00085 0.0065 - 69
I-10 0.0018 < 0.025 - -
I-11 0.00071 0.007 - 69
I-12 0.0014 0.019 94 -
I-13 0.00035 0.006 85 74
I-14 0.00038 0.0045 103 78
I-15 0.00076 0.0075 73 84
I-16 0.00056 0.0075 91 63
I-17 0.00065 0.006 93 -
I-18 0.00060 0.008 89 58
I-19 0.0012 0.019 109 91
1-20 0.00077 0.006 53 -
I-21 0.00078 0.0065 86 -
I-22 < 0.00035 | <0.006 1 46
I-23 0.0014 0.006 - -
I-24 0.0010 0.018 - -

[00133] Table 7 below depicts data from Examples 13-15 and
18-109.
Table 7
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1-9 0.00085 0.0065 - 69 1-10 0.0018 < 0.025 - 1-11
0. 00071 0.007 - 69 1-12 0.0014 0.019 94 - 1-13
wO0.200036168. 006 85 74 1-14 0.00038 0.0045 103 P8T/US2(D6/042993

0. 00p76—0-0075—73 -84 1 16-0. 00056 0.0075 91 63 1-17

0. ooogg %%806 93; 1 1- 0060 8 8AW8 |1- ABI
0. 00 @) 193‘51@ 008 00Br B3Iy | 1{wild)
0. 00p78"8:%5065 86U 1 3 ORDABIL | 46 (uin23
0. 0014 Q06— _1[- 24—0- nn"O 0~ Od1.° L:(:):é:éoo Tabl-e—{7
bel oprdepicts d“p‘ ffom X rrp! es 15— g-U1
Tabl b2 45 S 0d7- 988163 pcs \,.75;":99‘@?! 842994007
Conpbring FLT—3—3AL 2 JARBT ALl A5 Ndrber i [{(uh)—Ki
(UM (M TR WO i VM i rum |11 0
0. 3801620 65--¥36 | 1 &1 18 0857 o 15 o »s %0807
1-3 p23-6 oeh '3 114 033982091 0741 { 1.5 0 07
0. 1910467 ol 05 115 §0f3 117 @2 | 1.7 0 p5g38al
0.15— 6835 1 1.8 17 117 9 81 08lgl. .- .10 024
|-10l~—2=2 . 1.170 11 0.33 0/27 D .43 0.021 | 0024

I-10 - - - -

I-11 0.11 0.33 0.27 0.43 0.021

I-12 0.54 0.046 0.18 - -

I-13 0.35 0.13 0.22 - -

I-14 0.17 0.72 0.18 - 0.036

I-15 0.16 0.046 0.12 0.17 0.031

I-16 0.15 0.44 0.13 - -

I-17 0.1 0.41 0.079 - -

I-18 - 0.063 0.2 - -

I-19 0.16 0.41 0.27 - -

I-20 0.24 0.29 0.061 - -

I-21 0.55 0.6 0.26 - -

I-22 0.19 0.5 0.062 - -

I-23 - - ~ - -

I-24 0.7 0.66 0.5 - -

[00134] While we have described a number of embodiments of

this invention, it is apparent that our basic examples may be
altered to provide other embodiments that utilize or encompass
the compounds, methods, and processes of this invention.
Therefore, it will be appreciated that the scope -of this

invention is to be defined by the appended claims.
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1-12 0.54 0.046 0.18 - - 1-13 0.35 0.13 0.22 - - 1-14
0.17 0.72 0.18 - 0.036 1-15 0.16 0.046 0.12 0.17

WO0.208M05615316 0.15 0.44 0.13 - - 1-17 0.1 0. 41 OCOAB2006/042993
ve A8 - 0.063 0.2 - - 1-19 0.16 0.41 0.27 - - 1-20 0.24
59" 0.061 - - 1-21 0.55 0.6 0.26 - - 1-22 0.19 0.5

1. N.&%dound lo23formuta-Ir 1-24 0.7 0.66 0.5 - (00134]
Wi |l e we have descri bed a nunber of enbodi ments of
this invention, it is apparent that our basic exanples
may be altered to provi@e other enbodi nents that
utilize or enconpass, the conpounds, nethods, and
processes of this inv Therefore, it will be
appreci ated that the sgapé-of this invention is to be
defined by the appepf€ed Naims. - 50 V‘D@OO?/ 056163
PCT/ US2006/ 04299 claim 1. I-’?‘ c nd of fornula
l: RR HNH HN NN O (Bs) p or a
pharmaceutical | y agcept/abl et tlher eofro Wherein: Rz
i's Cl_3al kyl of ¢ RO i P halo, &1 3al kyl,
-0 (C1_3al kylig:/, (CI 3alkyl) , or CF3; and p is
1-2. T

or a pharmaceutically acceptable salt thereof, wherein:

R* is Cisalkyl or cyclopropyl;

R’ is halo, Cj.salkyl, -O-(Cysalkyl), -S-(Ci.salkyl), or CFi;
and p is 1-2.

2. The compound of claim 1, wherein R? is methyl.
3. The compound of claim 2, wherein p is 1.
4. The compound of claim 2, wherein R’ is substituted in the

ortho position.

5. The compound claim 3, wherein R’ is substituted in the

ortho position.

6. The compound of claim 5, wherein R’ is F, Cl, or CFs.
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2. The conpound of claim1l, wherein R2 is nethyl.

3.

The conmpound of claim2, wherein pis 1. 4. The
woaopgmded3 of claim 2, wherein R9 i S substitut edCcTmSLdv6/042993

t ho $05|t|$n. 5, lThe conpou h? m 3,. wherein RI is
ST THBET 1Pt net 2 HP thPpoes ‘? T R EQMRUHRE of
claimb, wherein R9 1S F, . Oor CF3. = 51— WO
2007/ 056163 PCT/ US2006/ 042993 7. The corrpouqd of
claim1 sel€cted fromthe following: CH H~Fl H
INrH~N;'N\+rH~ “tiu, ~NN-H ~ /. LHY N ter
N L/~ "';érl-ll- | NN ||-/")/N HCt1 N R{H
CH r'=~N CH| )@ut SN o
1-3 114 | |/J 7 NN F~ | I;I;I
s, |-|( CH |
NNH“",,," +~/ N H
I-1 I-2
o, y
N
7N
D @ o
le\rx H ,/H /[‘\ W‘
YRR /©/
(‘\Hx“:‘»’bu/l\s @ u/l\
N
I-3 I-4
CHy ., CHy
¢ 'y
Moy H/H H o ”\” ;H/“ " SN
JAPUSS b J;)
i Crr, SUdRl
<>u’ Y s~ CN ‘\H . < o\cul
I-5 I-6
cHy ey
B F{
H\
/T\\Hﬁ/ T l s H“‘H’f u!"/u T I =
H H
7 ™ N H ] L=
SN “ LT
S < M e o o _r
Cu PR 7<
£ F
I-7
I-8
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cl CH_ tJ HtJ /[ HIANNHtI I EF /-~ t+ CCO _ H
th~‘to~HJSI-111-12HcH~ NNHN'N~N~HtJ
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)

L
ILJ 1 NTTT 9 LI [= TR A My say ¥ T

f CHy HI H yl Oci 0C c4 r--NHs 1-21 1-22 - 54
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8. A conposition conprising a conpound of any one of
clains 1-7 and a pharnaceutically acceptable carrier,

wadpanaaic3 or vehicle. 9. A method of inhibitPa®US2006/042993
i i i i biological sanple

conprising contacting said biological sanple wth a
conpound @f any one of claifms 1-7. 10. A nmethod of
treatin —é\prollferatlve di sorder in a ent
conprl @step 0 admnlsterlngto ai i patient
conpo nd of any ,one cI aims 1-7. 11“H heN nmet hod
acc /dﬁ -1~ wher ¢i n sai d I |fer
dIS r\ ectled from nmel anomg, @,;Q el|
oma neurobl asto ,aia

ected from col on, breast, ga r|c ovari an,
cervical, |ung, central nervous system (CNS), renal,
prostate, bladder, pancreatic, brain (glioms), head
and neck, éd:pey, liver, nelanoma, sarcoma, or
thyr0| d cancer in a pat| ent |in need thereot-24herein
sat-td—rrethod—conprises—admni-stering—to——Sat-td—patient—a

compound of any one of clains 1-7. - 55 WO
2007/ 056163 PCT/ US2006/ 042993 12. A net hod of
treating cancer in a subject in need thereof,
conprising the sequential or co-admnistration of a
8. COMMANLOf A5 Q5o ﬁsﬂ%'%&nﬂoﬁd bt any one of claims
pharmaceutically - acceptabl e salt thereof, anot her
1-7 tared gperitd onagrant i caBly Thecomidioe mmmg a@jmantm or
Czle wherein said therapeutic agent is selected from
axanes, inhibitors of bcr- abl, inhibitors of EGFR
DNA damagl ng agents, and antinetabolites. 14. The
nmet hod according to claim 12, wherein sajd
2. t%é‘i‘%ﬂ Q:fajgrghjt } el | IR RIPR P I Fives activity in a
blof%é%ﬁgﬁhsadkﬁ%uéémﬁkléﬁﬂé“ééﬂgbcfgﬂéxégﬁd|5§§ ical sample
cisplatin, "oxaliplatin, ~carboplatin, anthracyclines,
withiraCambEId QL By Thee mef otk iaes oF-df ng to claim12,
wherein said therapeutic agent is selected from
canpt ot heci n, doxorubicin, idarubicin, Csplatin,
10. t axolnetiiodtiel e;rad titd Sd | gy 1 {Bneeviare tdiesdMdker in a

veh%

patient comprising the step of administering to said patient a

compound of any one of claims 1-7.

11. The method according to claim 10, wherein said
proliferative disorder is selected from melanoma, myeloma,
leukemia, lymphoma, neuroblastoma, or a cancer selected from
colon, breast, gastric, ovarian, cervical, lung, central
nervous system (CNS), renal, prostate, bladder, pancreatic,
brain (gliomas), head and neck, kidney, liver, melanoma,
sarcoma, or thyroid cancer in a patient in need thereof
wherein said method comprises administering to said patient a

compound of any one of claims 1-7.
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i nhi bitor, U0126, a KSP inhi bitor, vorinostat,

d eevec, dasatinib, and nilotinib. - 56
WO 2007/056163 PCT/US2006/042993
12. A method of treating cancer in a subject in need

thereof, comprising the sequential or co-administration of a
compound of any one of claims 1-7 or a pharmaceutically

acceptable salt thereof, and another therapeutic agent.

13. The method according to claim 12, wherein said
therapeutic agent is selected from taxanes, inhibitors of bcr-
abl, inhibitors of EGFR, DNA damaging agents, and

antimetabolites.

14. The method according to claim 12, wherein said
therapeutic agent is selected from Paclitaxel, Gleevec,
dasatinib, nilotinib, Tarceva, Iressa, cisplatin, oxaliplatin,

carboplatin, anthracyclines, AraC and 5-FU.

15. The method according to claim 12, wherein said therapeutic
agent is selected from camptothecin, doxorubicin, idarubicin,
Cieplatin, taxol, taxotere, vincristine, tarceva, the MEK
inhibitor, U01l26, a KSP inhibitor, vorinostat, Gleevec,

dasatinib, and nilotinib.



