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USEFUL AS KI NASE | NHI Bl TORS TECHNI CAL FI ELD OF THE
WwONRMENEE@N [ 0001] The present invention rel at eRCTAS2006/042994

conpounds useful as inhibitors of Aurora protein

ki nases. The invention also relates to

phar maceutical |l y acceptabl e conpositions conprising

t he conpounds of the invention, nethods of using the

conpou [ e Ll

varioug‘91 F&b?%%ﬁ@&ggﬁ%itﬁg%ﬁggség ?%Fggﬁggg%F%gTPﬁé
conpounds. BACKGROUND OF THE | NVENTI ON [ 0002] The
Aurora proteins are a famly of three rel ated
serine/threoni ne ki nases (ternmed Aurora-A, -B and -0
that are essential for progression through the
mtotic phase of cell cycle. Specifically Aurora-A
plays a crucial role in centrosone maturation and
segregation, formation of the mtotic spindle and
faithful segregation of chronosones. Aurora-Bis a
chronbsomal passenger protein that plays a centra
role in regulating the alignnment of chronbsones on the
net a- phase plate, the spindle assenbly checkpoint and
for the correct _completion of cytokinesis. [0003]

(NerexpressigWQﬁN Dot D @F ot HE CLYENGEEN obser ved

[0001] aThangs e, &NCek SréNstudi Bg coh@REIR useful as
ovarian, _gastric and invasive duct adenocarci nonas.

inhilheRys Aoh uRBEPT8f PEOGEEs MEAPE STow dBHNSEY SEBUCThALS®

reldepd etd opnatmbBBLRI kN Ok AW WomBo s Dt B Ncomprising
~cancer cell lines by si RNA dom nant negative

the fTpodRes of ﬁ@ﬁtﬂéW@?Fﬁ&nJ PP TF 0%B8d the compounds

and REIhMS20066042994 r hanthRedhRes: tdicst Upl:Si PEOE £58+88rs, and
through mtosis with accunmulation of cells with 4N

PTOGRES e ANHOF nPEBRET 8T $PENICOTRE N | owed by
endor eduplication and cell death. [00051 The Aurora

ki nases are especially attractive targets due to
t hei r associ at i BACHERRUNBnEF o G Fh AR der s and t he

10062 egreheyuRlay défbéé‘;?n@h@féf&f 2hh9NyOob it hesRCaNGRIted
cells. It would be desirable to have an Aurora ki nase

'ser;qﬁﬁ%ﬁ¥%@n&pphkinases (termed Aurora-A, -B and -C) that are
essential for progression through the mitotic phase of cell
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-A, -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



favorabl e drug-1li ke properties, such as the ability to

inhibit «cell proliferation. Accordingly, there is a
woeert/o6ers4 conpounds that inhibit Aurora ki naseeTansgnos/042994

al so exhibit favorable drug-like properties. SUWARY

OF THE | NVENTI ON [ 00061 This invention provides

conpounds and pharmaceutically acceptable

conpositions thereof that are useful as inhibitors of

Ayparasp ' ' The ds.are. .
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iav%ﬁ%%b&s&%ﬁﬂpﬁpﬁftﬁ% I NVENTI ON [ 0008] The
present invention provides a conpound of fornula I:
R2 SUMMARY OF THE INVENTION ‘
[0006] This invention provides compounds and pharmaceutically
acceptable compositions thereof that are useful as inhibitors

of Aurora protein kinases. These compounds are represented by

formula I:

HN
Hjl\/gN H\[]/Rs
ALY
I

Or a pharmaceutically acceptable salt thereof, wherein the
variables 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 uses 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

intracellular signal transduction pathways mediated by such



HNH eNHN HI N/ I Nu RS 'O R or a
phar maceutically acceptable salt thereof, wherein:
we&2007/05616€1 3 al kyl . or cyclopropyl; R is CH EET@S2006/042994
CHCHFCF3 > 3, a. 3, z ,CF,, or J,HJ2 C/ HON.
HO/NCF,NRis or F; J is Hor CH3;, J''" is C .;
alkyl; and Cy is C3 :, cycloalkyl. [0009] In sone
aspects of this invention, R5 is selected from 1-<~F
x i n&Ee <CF . o O t her _enbodi nent s,
cinggesyand AL ra Thre chiat bt s pEN Br e
inhgRpps@rgents, R is CH2CF. 3. Cyr}~iNj [0010] In
ot her aspe FS,d i.qn, i ",CN ~
X o Bt s sl ofyrs H A
[00@RbodiRmBESs@yt | snegokopropybyided aWORRAAIDE64dH64formula T :
PCT/ US2006/ 042994 [0011] Ip, other aspects of this

invention, R2 is nmethyl. [0012] One aspect provides a
conpound sel ected from': N1H (or a pharmaceutically
acceptable salt thereof): =

HN
H
RY N//ks O
I
or a pharmaceutically acceptable salt thereof, wherein:

—lr g/o

R” is CH,CH;, CH,CF;, CH,CH,CF;, : <I F , CFs

Ny

’

R” i1s C; 3 alkyl or cyclopropyl;

r

J‘l
. H C
J)%CN : y}CN_% CY>CN—§
RY is HO , HO , or F ;

J" 1s H oxr CH;y;

J* is C- ,alkyl; and

Cy is C; ., cycloalkyl.

[0009]} In some aspects of this invention, R® is selected from

E‘Q(F —

CH,CF;, CH,CH,CF,, F , or CFs  1n other embodiments, R®

=

CFs . In yet other embodiments, R

[0010] In other aspects of this invention, RY is HO or

v

cmbodiments, Cy is cyclopropyl.

is selected from CH,CF; or

is CH,CF,.

Cy
>N
In some embodiments, RY is F . In some
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[o0012]

In other aspects of this

(or a pharmaceutically acceptable salt thereof) :
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- 7 WO 2007/056164 PCT/ US2006/ 042994 particul ar
cl asses, subcl asses, and species of the invention. It
waizbd7/0sei6appr eci at ed that the phrase "opti onal PgT/US2006/042994

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 replacenent of

hydr ogen radi cal s-i n- a-gi-vena —struct ur e -wit h—t-he « —we e

radi cal of a specified substitiuent. Unless otherw se

i ndi cated, an_, ®ptionally substjituted group may h ve a

substituen1 &f each substitutable position ofg

group, ape-. yfien nore than one position in, an& gﬁven

structurg nay be substltuted with nore thqp A
w th

~Bubst i {Hemnt Jec peC|f|ed gr
Eubstl-ue léd\ﬁz sa ,fj§)§ntTéVJ

eve/y pO%ItIOﬂ Cbnblnatlons mf su S
envi sioned by this invention are preferably t hose that
result in the formation of stable or chemcally
f easi bl e conpounds. [0016] The term "stable", as used
herein, refersoto conpounds that are riot 1_2g
substantially altered when.subjected to conditians._to
allow for their production, detection, and preferably
their recovery, «purification, and use for one or nore
of the purp@sqs di scl osed herein. In sone enbodi nents,
a stable cdnpdund or chemicallly feasible conpound is
one thatu$ not substantiaII) altered when kept at a
& npera @, of 40 ess, |in the absence of

i stur odLotEer E;eﬁgcahfy reactive conditions, for
at«1east 10017] The term "alkyl" as used
her el n, nmeans an unbranched of branched,
stralght-chain hydrocarbon that is conpletely
saturated and has a single point of attachnment to the
rest of the gplecule. Specific exanples of alkyl
groups include, but. are naot lLimted. to, nethyl, .
et hyl , isopropyl n-propyl, and sec-butyl. [0018] "The

[ooi®f Mrey eyl 6§f@ﬁ§st9n@eﬂpgﬁﬁyckhg %%ﬂﬁ%%ﬁf%ﬂ%mentu
that is conpletely sat ur at ed as a sin
are otdepthEhadnint acthedpase oflttrhethmlmmedusuralabeeof the

Elements, CAS version, Handbook of Chemistry and Physics, 75"

R

‘l“
t
Q

Ed. Additionally, general principles of organic chemistry are

described in texts known to those of ordinary skill in the

art, including, for example, “Organic Chemistry”, Thomas
Sorrell, University Science Books, Sausalito: 1999, and
“March’s Advanced Organic Chemistry”, 5" Ed., Ed.: Smith,

M.B. and March, J., John Wiley & Sons; New York: 2001, the
entire contents of which are hereby incorporated by reference.
[0014] As described herein, a specified number range of atoms
includes any integer therein. For example, a group having
from 1-4 atoms could have 1, 2, 3, or 4 atoms.

[0015] 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
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groups include, but are not limted to, cyclopropyl,
woyal7gbelteyl , and cycl openLyl. [0020] The ter m PCT/US2006/042994

"unsaturated", as used herein, neans that a noiety

has one or nore units of unsaturation. [0021] The

terns "hal oal kyl " neans an al kyl substituted with one

or nore hal ogen atonms. This includes perfluorinated

| 2]..The te al agen”
par@h%&largr%%@§§f§u%nd%§u%%ﬁ%% [%%5 %E?ﬁ%ﬁ%roggc?' vention.
It giddphe @PpﬁﬁﬂidﬁﬂdﬂﬂhauE#mﬂsphnaoan“agembnaSé@ to
subbETRALRAL.| % Pl A QL. DL 4890 T o, " eAC! LHg LSl s
dnctiona

ina mit Sonpound: i c&ri i
“buéﬁb@@uwemtpr'wqaunanﬂuump@rbupnthnenalorthnreenw

v auBE ly, all the fol ng cha acteristics Y
u?egg?%%%e ectiVve herlﬁ%iﬁﬁﬁf@“%Y RO aoﬁ&énge d” or
notsubsteate tthathe segtlabiendon éhehy@ﬁ6§EﬂnSaﬂﬁedﬂélﬁ® a given

at _one or. ther reactiy ites; and b
Strse ecglvely rennﬁgfﬁizqh‘ﬁ%dﬁ ??%?ﬂ§b§g F%EEEﬁF§eFﬁat Unless
othdgwhet antack ttele Geg@mmiﬁmﬁﬂiygﬁmb@ﬂﬁgugéduQroup may have
tectin are detailed in eene,
2 PGPt ed S S B D S int R Cobafe oroup, ana

wheﬁymbheSKSén Eh@r@osﬁﬁﬂbnﬂunJ£MW yyﬁﬁy &EﬁﬁﬁﬁurEbWéy be
1999,. and oth editions of , this boo t he
sund O Khea s B BogE et e vyt CrREoraopaten fyom

specEfEEdngﬁouﬁhethermuhﬁﬁﬂﬂuﬁﬂt[ﬁi&eﬁélﬁgthngUﬁe,u&&e or

. ed herein, refers to an agents, use or ar,
dlf%%é% oﬁg & SHSr &8t Bt ni ?TE&QF?%%%?lV% gBPﬁglt”ﬁnt°
envaSﬂUhEhfbycthﬂﬁwlmmmﬁﬂnﬂﬂiaﬁﬁfﬁféféibﬁlyr@@©ﬁe that result
. ot ctln ps.al so possess the characteristics
in Bl TPETred oSy taRa® Gt (AT EChbY af i Pr-BgEAmPounds
[oopsbtemkangagﬁoupsamm@"alag detai hegteinn CRapies ablébmpounds

n "Protective G ou

tha%k%ﬁﬁlgoéyﬁPP@§F§tlaﬁ%ﬂw?%ﬁﬁﬁ??wwh%%hﬁuVV?%geg &Bns,

cond\ewioner ko 4999w trhe emdine et Sof AESRLAR8, and
geregxy gpcorporated by reference. [0024] Unl ess

Pre bt haPmw s Fhdi EEE8Y S Y r Rt e afeliiet et herefnfogr gne or

moral s nranpukposbel udecaldsdSHEFditn (€. Th, some embodiments, a

epantioneric, : .
stabfe compoung or chemically feasible compound is one that is

not substantially altered when kept at a temperature of 40 °C
or less, in the absence of moisture or other chemically
reactive conditions, for at least a week.

[0017] The term “alkyl” as used herein, means an unbranched or
branched, straight-chain hydrocarbon that is completely
saturated and has a single point of attachment to the rest of
the molecule. Specific examples of alkyl groups include, but
are not limited to, methyl, ethyl, isopropyl, n-propyl, and
sec-butyl.

[0018] 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



di astereoneric, and geonetric (or conformational))

fornms of - 9 WD 2007/ 056164 PCT/ US2006/ 042994 the
webkowmserse; for exanple, the R and S confi gur aPComns2§06/042994

each asymmetric center, (Z) and (E) double bond

isonmers, and (Z) and (E) conformational isoners.

Therefore, single stereochem cal isoners as well as

enantioneric, diastereoneric, and geonetric (or

' |) .m xtures of the present conpounds are
CycngtQ%?kH?#é:%gl opelnocf)&ut%ee’ ik?ﬁl%n?”f%ngo*:[gﬂ)‘?%]:eﬁnitt?ss
cycobheppiyde icydileatued;l aldnd awcolmpéﬁtflmﬂs of the .

oMnds_ of the invention are wWithin the scope o e
[Oo?gggntl ont.‘eo tE C\%ﬁ?%tﬁgahﬁgers?&&sﬁf LI egieans that a

moiprachisi oner or aomer azales grHOup sanuber Lepresented in

arjety_ of ways..Fo NH _exanpl e, a structure ,
wo%%ia/\vmfhaes t?eerpr?‘“éseﬁ?éoﬁiﬁég\l RERPSpGSs P 1t ditsiferigited with
one soehmageHhkilkoewirs e,t st r ugt 18 ein&i@di@éé\ﬂlﬁéﬁfﬁhéeinated alkyl

repr eg,e%gs ot ta%r possi bl e tautomers, such HN-N as
IECR026T U 88s “6therwi se indi cated, a substituent can

[0022kelThe rofat e i dogenanyesfbatabloe  berds .ofar.
oof TS SISl o ML, S S NS v o
an agamn asell abseemppiresants 1A omeldbt i RBAL | YesWBLESS
ceaGHIGLILTELIGLOR 0 S SS,, doplstod hereinoare
embddigm@neseneepebtent ok MRicty JRLOHPhCaldY meps| CB80preferably
at ops, Fo anpl e, conpounds, havi ng the present ‘
a1l uc’flﬁl?egogif?é'ﬁf‘gf SPB{ITpﬁ‘é:tlegﬁsé'c]éi%ﬂt B FSAFEYehebgctively
in gleudeyiall 0b Hhivki wmprotddted eplmcerend ©fa@ £8r5PAvie to
thek¥%§%g§§%sogc%h;ging at one or more of the other reactive
sites; and b) is selectively removable in good yield by
reagents that do not attack the regenerated functional group.
Exemplary protecting groups are detailed in Greene, T.W.,
Wuts, P. G in “Protective Groups in Organic Synthesis”, Third
Edition, John Wiley & Sons, New York: 1999, and otherxr
editions of this book, the entire contents of which are hereby
incorporated by reference. The term "nitrogen protecting
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
groups 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.
[0024] Unless otherwise indicated, structures depicted herxein

are also meant to include all isomeric (e.g., enantiomeric,

diastereomeric, and geometric (or conformational)) forms of
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carbon are within the scope of this invention. Such
woanpoaeids are useful, for exanple, as anal yti eai/uSemwbs42994

or probes in biological assays. [0028] The conpounds

of this invention may be prepared in |ight of the
specification using steps generally known to those of
ordinary skill in the art. Those compounds may be

hea@@&M€%@1QV @%%Mkigﬁﬁpgs’tﬁ@cﬁughagsb% %rgurggté%ﬁcfor

i qui d chromat ogr aphy mass spect netry
eacNNROVWWﬂQﬁ%C Jretfreit i c (% esamAnce) . dbubShowoﬁdbasomers, and
(z) UBder SE90L il die: o3peCt Lo condi hons shown el

are only exanples, and are not meant to Iimt ﬁﬁ@
bte§@§§€e@ﬂQﬂ#3Mﬁﬂﬂﬁ#$oms whbl zanebentsederfior, making
aiaGeapaupds.;of t O S this _inventi
roalso |ncldgéssgg%d#$¥ﬁ%%r%ﬁa $€0%$§98rm36ﬁgp %ures of
thet Rgseeski ldoapdundshatrarwitiminhi gheé stophi 8f the 1nventlon
00SBeCI ] I O ;making .t he compgqunds of this
[ insemﬁéggéLﬁféggwé erﬁ%&ga%F%dlca %a%ﬁ?mﬁﬁﬁ?aﬁTﬁﬁs of the
compputie Pdl lthw rigrsohenes are wasthief thedshepei Bf the
. The f ol abbreviations are used: . DIPEA i s
lnv%ﬁ?é%%ropy e?ﬁ?ﬁg%ﬁ%% TR §Q?¥y?fﬁgﬁgﬁﬁgepxﬁcé&éﬂoner
a pvsapobat gmolup KEHB&@HﬁEpieﬁén&Rmaﬁﬂ|a Ehoety efthadgls. For
MeOH is methanol EtQAc is ethyl.acetate TFA is
trifluoroacetic acid DMBO i s di nethyl sulfoxide Rt
i eten |s di chrornet hane
exaéé%%én?t%k? |ﬁ§| %%ﬁr%ﬁwdrofuranrﬂ§ﬁﬁﬁ§?ts 'Stener
2- (1H Benzotri azol e- I-yI) 1, 3 t et ramet hyl ur oni um
tetrafl uoroborate
possible tautomers, such as . Likewise, a structure

P
HN~ N,
%)Q) |

[0026] Unless otherwise indicated, a substituent can freely

drawn as also represents other possible tautomers, such

as

rotate around any rotatable bonds. For example, a substituent
N
= -
w N g ,
drawn as also represents . Likewise, a

LLLL Nl N

substituent drawn as H also represents % .

[0027] 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 Mc-

- 10 -



HPLC i s high performance |iquid chromatography - 11

WO 2007/ 056164 PCT/ US2006/ 042994 LCWMVS |iquid
wohowrmasiegr aphy nmass spectronetry NVR i s nucl eRCT/US2006/042994

magneti c resonance General Schenme C et RxN HZ HN Het

oxidation HN-Het 4N, 3M N Rx Nft), Re d N S -'JlI

~ 0 NSO Ns&2Me [,NH HQR | base, solvent Jo-s

HN Het .Het Rx HN Method Ar' N Rx N Method B CN |

' R =S 1 OX] i O | 1,9Q- 6_HN. Het
RN H BB B0 R 1 NCBR N5 Basd 88t veR  Such
compRuNAE REe psefOle JR6 ef0Q30}, The yeatyalicathewels or

ﬁQQS [ f this
roBRAVeLShoWs o QI 1 MRl spf making conpounds o
P I nventi on. S%hene I

[0028] 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
(liguid chromatography mass spectrometry) and NMR (nuclear
magnetic resonance) . It should be understood that the
specific conditions shown below are only examples, and are not
meant to limit the scope of the conditions that can be used
for making compounds of this invention. Instead, this
invention also includes conditions that would be apparent to
those skilled in that art in light of this specification for
making the compounds of this invention. Unless otherwise
indicated, all variables in the following schemes are as
defined herein.

[0029] The following abbreviations are used:

DIPEA is diisopropylethylamine

DMF is dimethylformamide

n-BuOH is n-butanol

t-BuOH is tert-butanol

EtCH is ethanol

MeOH is methanol

EtOAc is ethyl acetate

TFA is trifluorcacetic acid

DMSO is dimethyl sulfoxide

Rt is retention time

DCM is dichloromethane

MeCN is acetonitrile

THF is tetrahydrofuran

TBTU is 2-(1H-Benzotriazole-1-yl)-1,1,3,3-tetramethyluronium
tetrafluoroborate

HPLC is high performance liquid chromatography



H HNR5S HZNNONN HNHO HSI1 OC HR2NNNYRS H
R2 HNH HI HNURS CINSO CH | /~ 1 O base, solvent N
wO 20d7/08616N S heat CI NS\ O 1 2 3 HN-NH I PCTUSRoobMY2994
R2 i H Hj Nt { N base. solvent 1O heat N NS JJ
4 - 12 WD 2007/ 056164 PCT/ US2006/ 042994 [0031]
Schene | above shows a general route for the
preparation of compounds of fornmula 4 (in Schene I),
- el.n rr n to the substitutions on the
R i S o g R e T s
'H N bs wleflesd hegeenic Teeotiachleori nated pyrim di ne
0 la 1l is combined with H R to forma conpound
Gen%%aé‘oré%ﬁgez. In some enbodi nents, the two conpounds
age hea %gHétn the presence of a suitable sol vent
Rxf8,9. t-BUOH) for 1.vHBUrs. 1exidativer enbodintéiits, the
Wh__conpetnds—ar 8Xggrxgd at 0—-C—in—tihe PBx ce of
“ dtetonitrile and pptetayl anine for 1 hougd Fhe
conpound of forrmula 2 is then heated in %he préesénce
of a suitable solygntj (e.g. DMF) and a suitjablg. base
(e.g,. DI PEA/Nalhtwith an optionally substijtyted solvent
am nopyrazol e t o'form a conpound of fornmulay3, Wi ch
is heated in the presence of an azetidine derivative
in the presence of a suitable solvent (e.g. n-BuOH)

to forma corrpoulgd P ornul a 4. Scheme I nnHet
XS
Method A Y erN Method B
N™ "8~ ' =
LY 17N Ry
JO-B
oxidation ITH
Jo-s
HN’Het HQR' HNHa
B —— y
2y | L
ET N é base. solvent 5\] N“~a'R4
Jous y
0-6

[0030] The general scheme above shows some methods of making

compounds of this invention.

Scheme I
H

N
N__R5 HzN ~ -
cl [ \ HNN
Ho Hg ~* © - C H =y MR

H N.__R® H R? H
1 ~
b - N hi - H H N.__R®
NN e = =
Cl N S0O,CH; i ' N//I\S/Q/ o} ase, solvent f\N l \ﬂ/

b
heat < DS o

T
=

1 2

~N
HN-N

HN: R?
Y “NN‘ H
. Ry Moz N\n/R
base. solvent . )\ /\J/ o
.
heat L_,\_N NT s X
/J
AN} 4

5
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HN-N" R2 1) pyridine HHF N2 HNR HH1 ~ H\W N X RS
HHO ~-R5 4 NS NH2 2) NaOve NS NH MOHJI JJ 56
wpQOBAp61schene |1 above shows a general route POT/USE®6/042994

preparation of conmpounds of fornula 6 (in Schene I1I),
wherein JJ corresponds to the substitutions on the
azetidine as described herein and wherein R and R
are as defined herein. The conpound of 5 is conbined
h I d rid wherein X' js in
[ooﬁ!i S?é%ﬁﬁigp %bgiélﬁﬁﬁggt% S%P%Fgﬁ rtﬁ?@?&%ﬁig%%a_
rem@um chatompeomds xifndmmulee pr esensehohe sddi }dmerein
n a , the conpound of  formul a
R A e A VRS st
descriiiged W= 2007/ aﬁalﬁmeeemuezoeﬁaomgage sui taflieedCikrein .
R o ' |s u ed ta le the acid to
e SR B eI by S alRi e @t Cetibi T P r eSRATES with Ho-
R' tiondlcude abcmsmmen@obfl fﬁrdhﬁﬂiatg E@G, dXde MBbHERts, the

S bl e solve ts f e u reactions
o R TR R hy BoSeY fPmiPed TOITHE Chpt1on.hple solvent
(e.qli oxaBeoH| 0033] mheomlsl OWTHRg cﬁﬂf&iﬁﬁﬁml&@cﬁirﬁénﬁ@# E@Hé two
ntheS|Z|n riQ s ty s of azeti dines eses
azé%lﬁlnE% Can %e g %ﬁ of fpFsonitrile
and|uwmﬁnmphammnerdbmglthohhe nﬁtﬁod&mgﬁﬁgﬁﬂgg?dfaﬁmﬁlﬁ-2 is
Schene N~Ph i PrOEi KOH N
cner S Te0 [y RECPOB8 ESHB PO WS LG po vy e 5. P

and a suitable base (e.g. DIPEA/NaI) with an optionally

com

substituted aminopyrazole to form a compound of formula 3,
which is heated in the presence of an azetidine derivative in
the presence of a suitable solvent (e.g. n-BuOH) to form a

compound of formula 4.

Scheme IT

-N
w\RZ 1) pyridine HN"\{ )

= O SN R

HN /U\ HN/KX\
BN — | R®
sy o vaome s

N NH
)~ MeOH [;]
JJ JJ
5 6

[0032] Scheme II above shows a general route for the
preparation of compounds of formula 6 (in Scheme II), wherein
JJ corresponds to the substitutions on the azetidine as
described herein and wherein R? and R® are as defined herein.
The compound of 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



[0034] Schene A above shows a general route for the

preparation of OH substituted azetidines wherein JJ is
wWoOeKY/036164 or Cy. Schenme B >--MgBr OH O OH ~POyMiS2ion®42994

sulfur trioxide THEO N, N 8 N HCO DMSO HCUet her \

.~ Et,N10 11 12 deoxofluor FF DCM -78 C N HC

H2, Pd;C HN EtOH, rt HCl 60 psi 13 14 14 WO
2007/ 056164 PCT/ US2006/ 042994 [0035] Schene B depicts

. eral. 4 r_the aration
”ulE?% gp%gﬁs|%#£1UOS§JSJE§$I§pr% PV %?nggupéﬁnﬁgﬁndCld to
thejl@mige . ox Edieregd amdef switsble cohdi toapiihg keaments

- ou 1 de SUIt
1ncgg§g tpgnséﬁéyﬁéﬁh%%ﬁik é o bpg§%ylaﬁ§BﬁoP8 ‘f oyt Fable
sothetsycbwptcgﬂewndnﬁningext&ﬂﬁﬂmm&nencladeCOEQQua&elaot

- n f ri under. U|table fluorination

llm%gﬁé |0nl§EI ?iéggis 2k hofg fydr ogenat ed under

[OOPEIZ C'Khmdﬁdl]mxmi@ sthaméhedé@ﬁlbﬁt eeteddy e Zefhthd®l zing

vari8us QOSGL A%cordln th| nventlon relates to
Dr ocesses f Or Zﬁb BFCLfiteePnFent Penused to

forrE\OGGIiﬂ)oMbtibodi fconse\aaiua{umga tah&:caﬁcﬂiz\igt Yoot hkhRethods
rggogn%é of this invention (e.g., kinase assays) are

hown—i 1°tK&"art and are al so described in the

exanples set forth. [0038] The activity of the

npgunds as protein kinase inhibitors may be assayed

des&

«Q .
°Che%eV|tro invivo or in a cell line.
Ph
J~pn _-PrOH, KOH )\Ph Pd(OH),, EtOH, H, NH

rvlso—!]:lJ\J 60°C ‘ HO4ZJ HO
J

[0034] Scheme A above shows a general route for the

preparation of OH substituted azetidines wherein JJ is -CHJ'.J?,

or Cy.
Scheme B
>—~MgBr <
OH O THE OH
o I_j pyridine sulfur trioxide r___/}/ 78°C
28 T NN — N
< - DMSO { HCl/ether ACI
"“' Et;N —
1
N
11 12
deoxoﬂuor E/F ' F
o D EEEEaA—
DCM. -78 °C N= g H,. Pd:C HA
EtOH, rt HCH
O 60 psi
13 14
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In vitro assays include assays that determ ne
inhibition of either the kinase activity or A 1' Pase
waaebinsén4 of the activated Kkinase. Alternate PATASRIV6/042994

assays quantitate the ability of the inhibitor to

bind to the protein kinase and may be neasured either

by radiolabelling the inhibitor prior to binding,

i sol ating the inhibitor/kinase conplex and

deternmning the amount of radiol abel bound, or by

running a conpetition experinment where nem1|nh|b|tors
[003p¢ |echiyee eB dephctshe kienaselbouwnd e Edkname preparation of

a 0] her aspect. of the inventi.o

cchégkggggtgq?ﬁ b%%ﬁ%ﬁéﬂkﬁﬁgée d% }%} t5°in COBPSP&&I@QIlS
OxléaﬁpﬁeundﬁmcﬁwnMHMi$(nnnﬂ1mmmnscmmtﬁmrmngo&pbdnd 11 which,

0 L s ound of for
unaZOLAgL BB S I Pl L b hn, B i h
CYCEDPprgﬂeHstampléqrv&&ﬁuseﬂy&miﬁrdpyDEQﬂBsamtuﬁeﬂlb&@tidine
ncl udi n out limtation,

or ex VL VO.
12'ceF?H88PP8rEé lor eﬁﬁ%ﬁﬁ%?ﬁ*ﬂﬁé&ﬁ $ hsTRUCHRLEN i al
fluobtiaphednf romda tiemsalto -fchan MO Zﬁﬂféw5ﬁéﬁﬁydrogenated

006/ 042994 r tracts thereof; and bl ood
undggﬁég§g con9 %lFeges 3% th%e e&go%ﬁcB?ﬂefr88d§zetldnne

rva, uri
la. f|UIdS or extracts thereof [ 0040] Inhibition of
L hasge V|t i n_a, biol 0g i cal e is_useful for
[Oogégaﬁxe po%%%stﬁﬁt EFeORnG%EaFSSoﬁé’éFOQﬁﬁqqs for

maklngtheeacbmpﬁmadples mﬂu&umhnpuﬂpmﬁes i ncl ude, but are

m,ted t ransfusi
EOOQQ T arésjspléa)ldﬁ aetYaoﬂ bl Bﬁ?cﬁFt%EéGVné’Ifr &6y ggpounds of
thiandnbent@gncab gssayﬁjmﬁﬁﬂéﬂsdyﬂwluﬁé(xhémnkiﬂaﬁﬁe art and
L iological sample is also useful for
area%% été Scrfgﬁgnége %19§%m Td® P Hat hol ogi cal
[OO®&EndWEﬂacﬁﬂVi&¥LmW @ﬁelﬁbﬁpﬁﬁhh§|aé ﬁt@ﬁ@ﬁn kinase

transduction pat hways nedi ated by such, ki nases; and
B 4 onpaYa?gvgsgeﬁﬁﬂaﬁfbﬁuﬁF‘heWVkr%%%% PhhiBi 2oFgll line.

In ?Dﬂﬁ@]aﬁh&yémiﬁtauﬁéob%hﬁyklmm%t|dHHé¥d£ﬂ§ Phhibition of
rnaceutlcal salts thereofﬁggy be fornmulated into

eitﬁ% r AT O TREF 2EbMPaSMt PonS IEGE adfi st atpbnthe activated

kln&wﬁnalslbérhﬁﬁanSn Tiese apRanMRCRIHHIGA 2 COMPRST $HONSey of
rlse an anmount of the  Aurora protein

the ;4 hh‘bjtor ef? eRt'¥e Po tOPeRECHE BT dvdisapnd may be

meas ured either by radiolabelling the inhibitor prior to
binding, isolating the inhibitor/kinase complex and
determining the amount of radiolabel bound, or by running a
competition experiment where new inhibitors are incubated with
the kinase bound to known radioligands.

[0039] Another aspect of the invention relates to inhibiting
kinase activity in a biological sample, which method comprises
contacting said biological sample with a compound of formula I
Or a composition comprising said compound. The term
"biclogical sample”, as used herein, means an in vitro or an
ex vivo sample, including, without limitaticon, cell cultures

or extracis thereof; biopsied material obtained from a mammal

- 15 -



Aur or a- medi ated condition and a pharmaceutically
acceptable carrier, are another enbodi ment of the
wonrew@iéicik nvent i on. [ 0043] The term "Aur or a- nedTAS2m®6/042994

condition" or "Aurora- nediated di sease" as used

herei n neans any di sease or other deleterious

condition in which Aurora (Aurora A, Aurora B, and

Aurora C) is knomn to play a role. Such an?itions

hoyt tio ancer, prolife ative

°r %Qg%ggngtWEE %% %?:ﬁ% 5153 Ve’ sof uers. F5654]5emen
tedERanpkeQL@Ernpadgpmmuﬁaawnn\Hktﬁémmﬁetﬁereofude but

[oo?ﬁ ocy e%?%,OEOK % %SEAHF gygaM%f?lologlcal sample is

uoeﬁvblﬁbrbaogasiechr@mu@unpdmgfmmmm aeskaeswva CEMohe of
cklffronlghgyelgnon%%% é (ﬁH?Q:E é%g%lgggﬂggg? but are

syndrorme,” juveni
notsysménéd mest baebkd mnmﬁxﬂﬁsidﬁﬂﬁﬂr§$@ teansptaneation,
|ncludes but .is not limted to, the fol |l owi ng

blOfb%c%? - SB5CaBPRoPEOBRgS Rt A LRI 152L 17953 Fongue,
[OOQDUtEnHﬂhﬁqﬂbmAd}HKhﬁEseSabﬁﬂﬁ&tQaﬁ@J@S&W@ﬂ@@léﬁi WMaple is

2007/ 5 164 PCT/ US2006/ 042994 fi brosarcomm,
alsoha%% ggfcgﬁﬁ % %835 %ﬁﬂa&??ﬂ&hﬁlo}%%baﬁﬁyﬁﬁg
patﬁwbmgﬂaallpneﬁ&maﬁd t ehat ARG} WA 1 b PAEHDYENAE signal
% amous cel | or_epidernoid,
i P PR PR LB Ve Ber Lu g ErrRn it o ST 8 ocRPdr GBS
comp&i&t1@d€éﬂéaﬁétﬂ6ﬁabf @éﬂﬂﬁﬁﬂasdkﬂﬁﬂﬂﬁﬂﬁﬁﬁ@)
[Oofﬁgcgpona bronchi al adenoma, sarconma nphoma,

P AT e 15178, < BSBE hanhRaLorD BF Pharmaceutical

sal&ﬁSﬁh@rébeshapabe fesaphages (iIStHAmusreddu gl noma,
dgnocar0|nona | ei omyosarcoma, | ynphona),

Comp?%%giﬂnfc PEi ACRE IEY AN L9 rbMsardonaymans. These

pha¢m&mé@ﬁScéﬂuebaboadeﬂ@ﬁ@rCmeEh dspt i OB amount of the
astrinoma, carcinoid tunors, vipom),

erdgogosnore, ggelcnom corcnol g Curors Eee) e

Aurdgﬁﬁméwﬁatéar@bﬂ@h@thU&BHSa KR c SuSFLONR, acceptable
| ei omyona, henangi omm, poma, _neurofibrong,

o e i FAPGECBORBPOTE TGS RS TRASAC Lnvent ion,

[0 0 Fd e oA @ rA0 My tdtbil it q e MBendi L 8HE adenaiBcra -
tomm, Ie i omyoma), col on, colon-rectum

hama
med ot et 3Pasre i"ﬁnﬁlse@eﬁie?§&|n| MRS et (ddqepry or other
deldwstenogar 6608 oMV F Al §ntivMDhurora (Aurora A, Aurora B, and

Aurora C) is known to play a role. Such conditions include,
without limitation, cancer, proliferative disorders, and
myeloproliferative disorders.

[0044] Examples of myeloproliferative disorders include, but
are not limited, to, polycythemia vera, thrombocythemia,
myeloid metaplasia with myelofibrosis, chronic myelogenous
leukaemia (CML), chronic myelomonocytic leukemia,
hypereosinophilic syndrome, juvenile myelomonocytic leukemia,
and systemic mast cell disease.

[0045] The term “cancer” also includes, but is not limited to,
the following cancers: epidermoid Oral: buccal cavity, 1lip,

tongue, mouth, pharynx; Cardiac: sarcoma (angiosarcoma,

- 16 -



[ nephrobl astoma], |ynphoma, |eukem a), bladder and
urethra (squanous cell carcinoma, transitional cel
woanwiodersw, ader ocarci nona), prostate (adenocBCTiUSLIVE/42994
sarcomm), testis (sem nomm, teratoma, enbryona
carci noma, teratocarcinoma, choriocarcinonmg, sarcong,
interstitial cell carcinoma, fibrom, fibroadenons,
adenonat oi d tunors, |ipom); Liver: hepatona
£1bEBeRARGR! | Uil §aE el DOPB) m, ChPL angi ocar ciynomm
' hepat obl ast ona, an %sarc&ﬁ%ﬁ ﬁ%§8?%€8PP&Rar“%8€ﬁEWa
rhahdpangmena,f Bitdes y bhsoryesnd Boaeatosheogemigt $aierffbgenic
ark?shegs r%ﬁgg) i 0 | ignant fihkrous .
Cdrhistiocf}tso ,Cngaé%groggfc ?gam?gg"suggﬂggﬁgfntlated small
celiml bgdddtf dnarghioreed risrgell ael 1 cebhliefacaemhomal,tigah@&olar
: | jignant giant_cell.tunor chordoma
(brgégégc Fgﬂ?;%%%rrgg ebg%ﬁ???%@?#oﬁgeﬁ?ﬁgto§@§f?ma' 1ymphoma,
chobdnpya tohen dreore; t @ion diadbh s Diama ¢ hgadeem xekishrora. .

id teomm and .gi ant cell tupors; Nervous ~—
esoé?éggﬁ1(§ ﬁﬁm%%%f§%€afa EHANGT om T Y PEnupofRocarcinoma,
leigapbhemaomest diyighales )or s cENEAGE S nofBENLRGipAbha ,

‘o i.ngi osarcoma | i omat psi s brain astrocyt onm, )
et R PRSPy g 5% Gtin, Cg“bce%%n%ﬂ%?oﬁé‘r’ﬁilmﬁﬁ'- ippulinoma,
gluyy 200TAQS5 §h64A RS2 ARG/ 2904 clpbheal ©Bbma), small
i obl ast mul tifor | i godendr ogl i oma o
bow%%h&%n%%%%ﬁaﬁe|%ﬁﬁﬁ9§gcﬁaééhﬁﬁﬁﬁﬁ+ a3t uhBPEOmEp; FRFCinoid
tumgosd KaepbaﬁPerm&pdﬁﬂﬂIm%fﬂmyoﬂéiOH@maﬁgﬁéﬁﬁa)lipoma,
ecol ogical.; _uteru endqnetrjal carcinom), cervix
“e“%g%éff%‘é‘%cgfﬁ&rﬁé“ ;e Fioreters %3rgayéa?ﬁ§§rca??s
(

ad@macaesi@ovaniambmmaﬁWaaﬁhodéﬁr®M31ous adenoma, hamartoma,
st ad nocarcCl nonm,. MUCI hQUs CySt&dGnOC&rCanﬁH,

. C
1e1OMEPRR ST f P8 ar SN S Gl CRELTRebal  cBPF tHlinor s,
GenSeoholhakeydirgcaal Ikitanmr Sia el Fd N9FRa , MRELAMENE ymor

bGP ETR et RN S R LR e e

(sqﬁimmqsaéémﬂacaﬂﬁhaﬁﬂﬁﬁ)mﬂ&ﬂﬁjﬁi&ﬂ&ﬁaéeﬁﬁl&arcinoma,
carci nona ﬁquannus cell carcinoma, botryoid sarconma

AASHRBT ORI haBdomyESEr dGRDRodT P aRy t BESOma) , testis
(serf{t@abied NOBB) a t ol aSnb ryemal10l Qo i ndhD0dc £ Py ELOL Y i noma,,

Cho%ﬁgKgﬁ%anLacute a%d chroni c], acute Iyn?hoblastlc
SURERF 47 BAr ofPE SYphdy et Hieierf @l I carcinoma,

fibgred Opf dbirbatahiowe , daseasastJid tduh@ray el 988ma) ; Liver:
hepatoma (hepatocellular carcinoma), cholangiocarcinoma,
hepatoblastoma, angiosarcoma, hepatocellular adenoma,
hemangioma, biliary passages; Bone: osteogenic sarcoma
(osteosarcoma), fibrosarcoma, malignant fibrous histiocytoma,
.chondrosarcoma, Ewing's sarcoma, malignant lymphoma (reticulum
cell sarcoma), multiple myeloma, malignant giant cell tumor
Chordoma, osteochronfroma (osteocartilaginous exostoses),
benign chondroma, chondroblastoma, chondromyxofibroma, osteoid
osteoma and giant cell tumors; Nervous system: skull (osteoma,
hemangioma, granuloma, xanthoma, osteitis deformans), meninges
(meningioma, meningiosarcoma, gliomatosis), brain

(astrocytoma, medulloblastoma, glioma, ependymoma, germinoma



rnyel odyspl asti c syndrone), Hodgkin's di sease,
non- Hodgki n's | ynphoma [ malignant | ynphoma] hairy
woebd70séngmphoi d di sorders; Skin: nalignant mePanmisSeg06/042994

basal cell carcinonma, squanous cell carcinona
Kar posi's sarcoma, keratoacanthoma, noles dysplastic
nevi, |ipoma, angi oma, dermatofibroma, kel oi ds,

psori asi s, Thyroid gl and: papillary thyroid carcinona

faLhLeyhar carcin medu r.oi
[plcar0|n%na gﬁ qf%%ren |aQH%L% yr0|°fl%ﬁ§§¥ rﬁﬁﬂﬂ?ﬁﬁe
“Chﬁﬁaﬁémﬁnerﬁ@@mqmiaftquMEdﬂhgendtahlEuﬁﬁﬁ§¢rlﬁplnal cord
t B famli nedu hyroi d cancer,
e R IR o s i S B Rbr RS Pade Rl
utenearébhésmenu;alhmardﬂnbmawrnéafwmfrOGQraebhi ca$c1noma,

p e L.ei ncludes a cell_afflicted.b
praDE AU NELERT, LaRes o SRl |gheRen 202080
[seeqbedcysnagenbbardxﬁuma IMhdmﬂdﬁﬁ(ﬁbét@ﬂbﬁ@b@&@@h@ha,

or._breast cancer
unCE%% |ﬁ%ﬁt§arfﬁ€ (nﬂﬁﬁ?%ﬁ°§%f%??%%%nFFﬁﬁ typers,
uerUGEiuLef/dligt reatl m@md erd,y:ﬁ_:}md‘mﬂﬁorﬁ?@l oh&Cighant teratoma),
reas an

vt o B R e S racatt sty ReiFanoma,

ademetarcihbmaboﬁybm@ﬁaicdm&ﬂ(Mdldﬁﬁﬁﬁﬂﬂsﬁaglﬂhtmclear cell
ofibrosis hrogéT el ogenous | eukem a, chronic -
/

ca={¥8o0 b0y 585T0RS 52 AT ¥y LT o BREETE
(embEMk&ﬁiarhhpﬁem@@@dﬁmﬂmdﬂ(Zﬁﬂmmﬂﬁﬂﬁh tUye8i k8arcinoma),

my el nocytic .l eukem and system c mast cel

oro gL BRRREPOBTHF | & ooe SO Tre i < The o GRPBERAS S

chr@his]ln&eﬁtéomym@hbbﬁﬂgdﬂcleUHdﬁEH'r@hP@ﬂﬁ&°@9ﬁ§ﬁb@ytlc
di sorders articular, acute-nyel g nous | eukem a

Leultait . BREONPES Ry EraenuS 1ERaET o TeNEyPLe myeloma,

mye Body €p pasayel egylamﬁnieeuk%cﬁgkﬁ%_)dlﬂ@sécuﬁsn Hodgkin's

1 I% ho§%tic | eukem a (ALL).. [0048] In addition to tﬁe

YIRS DPR RS VGG M ipariftickut 1 PRy Q. disorders

gklﬂﬁQﬁ@lﬁ@h@ndeﬁbiahb%©5 %&dﬂﬂxﬂéﬂ¥5dHréfﬁbm&onFQHQgéuo cell
of this invention may al so be enployed in

CATCHAPBRi t FORRCES Fré&FCGWBpré@&ﬁFQQﬁﬁ%ﬁRR@ﬁqd@ﬁ%??led

dysgll 86t 0ersevi 0049boha’ pﬁ&@ﬁﬁﬁ%”tH%%ﬂékéEEﬁ*@@@leke101ds
derivative or prodru means any pharnaceutlcally
PoOLEtSbt bl oY BeiBr S 16T GPra lesbhthY ToLd careinota,

follicular thyroid carcinoma; medullary thyroid carcinoma,
undifferentiated thyroid cancer, multiple endocrine neoplasia
type 2A, multiple endocrine neoplasia type 2B, familial
medullary thyroid cancer, pheochromocytoma, paraganglioma; and
Adrenal glands: neuroblastoma. Thus, the term "cancerous cell”
as provided herein, includes a cell afflicted by any one of
the above-identified conditions. 1In some embodiments, the
cancer is selected from colorectal, thyroid, or breast cancer.
[0046] In some embodiments, the compounds of this invention
are useful for treating cancer, such as colorectal, thyroid,
breast, and lung cancer; and myeloproliferative disorders,
such as polycythemia vera, thrombocythemia, myeloid metaplasia

with myelofibrosis, chronic myelogenous leukemia, chronic
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or other derivative of a conpound of this invention
whi ch, upon admnistration to a recipient, is capable
woho@roswicdi ng, either directly or indirectly, PAT/US2006/042994
conpound of this invention or an inhibitorily active
nmetabolite or residue thereof. Such derivatives or
prodrugs include those that increase the
bi oavail ability of the conpounds of this invention
. C unds are adm nistered to a patient | ,
mye fOREn S o RS o Ty TSt £ e B BirpBna seeniLe
myebemappeyraeadilkeykabsier, bethd s t¢hec bhasd) cel.1whiiekase .

a | ver f _the parent conpou t L _
oo gt s oo TeReCrl §5% CREPRAATE o (Fratngention
aresyseénml fpel ariewe ing tHengpasentetspecitsorfl@060] in

amplLes of pharmaceutically acceptable odrugs of
oar R BHaS BF SRR S G Tl (2L wi CROGELC-
myel pgehatisoleukestiar S,CVANT NG @At - ©sdRySloPhosphatekemia

ters,, nmetal salts and ., sulfqgnate esters. [0051] The
(Apgghp%ﬂﬁdgcggetﬁ?@ﬁ%ﬂﬁﬁ%ﬁ%ﬁ#?ﬁ%?%&ﬁs AW free form

[004®] tTreatdreittiomlrcahere apppopntat f &%hi& invention,

. pharnmaceutical | acceptabl e salt, [0052] As used
PR Far RE CFRATY Pl eRtaR s ST Ot 17 S Copt AP ugal pE the

er ern,
compefieds b6 shlibsiafeatcempond atis baranpwbybianihhe 19
comvg£§g97505 164 PCT/ US2006/ 042994 scope of _sound.

d taP PulgnERfEE S ot MY T Wi 3P tontSertivied
distdhe@etrtsssues of humans and | ower ani nals without undue
I cit, irritation, allergic response and the |ike,

0048 3 Sonasas et ket B RocPEaBoRaPre gera /a5 diodrug”
meandatagy pHEbREcPhairaoayt ieAldptascedahte, sghie 8F LhACester
or $$%%$unds.of .this_invention include those derived

sUFFabrE  RoPdafi &G gifni td it TRV bt BRswRich,
upoﬂh@ﬁﬁiﬁﬁbtﬁaﬁaﬁnbeopéeﬂﬁh@iﬂéhtﬁ“ﬂé‘é&ﬁiﬁmbtgg_ﬁkegkding,
._Jisolation and Burichation of the conpounds. Acid _
e 1 EnER AHRCEAYt QPc AROBE Shrapar éd BBtk | HyiSt hevention or

an juiibiedreoppavadvenmetsdige-dased- oo thefeof. Such
sui table organi.c or inorganic acid and 2) isolating

deTIYRELLFE PhUBTCREPAEd 1NCI6SEL tBesifI e bf tReFeappethe

bicaechllsial L stinekudacacehdRinds of this invention when such
compounds are administered to a patient (e.g., by allowing an
orally administered compound to be more readily absorbed into
the blood) or which enhance delivery of the parent compound to
a biological compartment (e.g., the brain or lymphatic system)
relative to the parent species.

[0050] Examples of pharmaceutically acceptable prodrugs of the
compounds of this invention include, without limitation,
esters, amino acid esters, phosphate ésters, metal salts and
sulfonate esters. .

[0051] The compounds of this invention can exist in free form
for treatment, or where appropriate, as a pharmaceutically
acceptable salt.

[0052] As used herein, the term "pharmaceutically acceptable

salt" refers to salts of a compound which are, within the
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adi pate, alginate, aspartate, benzoate,
benzenesul fonate, bisulfate, butyrate, citrate,
woanphséiat e, canphorsul fonate, cycl opent anepr 8pTaISA106/042994

di gl uconat e, dodecyl sul fate, ethanesul fonate,

formate, fumarate, gl ucoheptanoate, glycerophosphate,

gl ycol ate, hem sul fate, heptanoate, hexanoate,

hydr ochl ori de, hydrobrom de, hydroi odi de, 2-

dp,@x f anat te | eat e, nml gnat.e,

sco%ét%gnégﬁF?gﬁﬁéié%}ré%ﬁ#ﬁéﬁghe%ﬂgg%ﬁg?e?oﬁiE%FingtéontaCt
withi thet ¢1ssovesd atfe hywnmated peedinathepaper sikhate, undue

3- nyl, [ e, haosphat e icrate, .pival ate,
o e e i AR FoabeShl Fpal bR Tofey ana axe
commaneoyanat @i thosy lEes bl eindecanbay eiskt haeiaci ds,

h i .while not in hensel ves
[ooiﬁgrég%%u %%%ﬁ?igg%%%p?ESFEFaﬁéﬁ’Eﬁﬁéﬁbfgié%P?rF?TﬁPunds of
thipr éparation dhcaldes wsefaldasivad efpedi ates8ablle inorganic

ohtaini.ng _th co unds of the invention and their :
and L BL Bk ags P AR Mikra A, DATodP: Brepared in

arnmaceuti ¢
s1t{0965inBaseecadditzilon ssaldtsi @ambe paepatedchynlpf the
react.in i.fi.ed co ound i its acid formw.th

[

he :
compSEGhean: 845 B o T pAS ePHAR 5T 841 Y i fgacting

surtabl e orga
thetpersédlitdt hospandedn 156 r&alvssder ived F#E0M a suitable

appropri ate bases include al kal | tal (e, g., sodi um
orgSEE OB SL8 R0 LB SR ATt [ Phg S 5212 kRls
for2087/ 056164 PCT/ US2006/ 042994 (e.g., magnesi un)
iumand N'_(Cl.4 alkyl), salts. Thi i nvention
o0 G O R 6 ¢ R e L AP A BRI Y gl eetate,
adiﬂateogamgﬁﬁataLnb@@a?t@&?ﬁb?&aiﬁ@%@@ﬂpﬁéﬂﬁ?nébﬁﬁgaﬁaﬂe,
. ein. ter or oi.l-soluble or dispersible products
bls%%éagg’oﬁﬁgVﬁS&e’bfl§ﬁ§%§nﬂﬁ%WRHQE&'%n.CT%E@QTSB&§8nate'
cychodéhianepabps oahse i mdlqude-aldwad | @asaadfkatineatearth
echnetallgaltg. R%Eresentative al kal'i or alkaline earth
HeTar - § 8PS S néPIlE tSod TR TG 1 Hi i L potaRERURREe
glycatcpnapphaagnesilydolane t ke rdtk | NRéprancate,
har nace ticalgﬁpacceptable sal ts_incl ude,

nexahp? bpr i 4¥ 87 R 6%98'aHMﬂﬁQHﬁOWﬁ%ﬁer%é??Oi%ﬂggﬁbuﬁr
hydadidy @fhageeal FORS tEor Med tetdg oY € | RS SHEPeas
meté?%%%ﬁ%fgxg£g¥lggha%%%%%ﬁgég;%lggﬂ;ég?ﬁnfgggfggigi nitrate,
oxalate, pélmoate, pectinate, persulfate, 3-phenylpropiocnate,
phosphate, picrate, pivalate, propionate, salicylate,
succinate, sulfate, tartrate, thiocyanate, tosylate and
undecanoate. Other acids, such as oxalic, while not in
themselves pharmaceutically acceptable, may be employed in the
preparation of salts useful as intermediates in obtaining the
compounds of the invention and their pharmaceutically
acceptable acid addition salts.

[0055] Base addition salts can be prepared by 1) reacting the
purified compound in its acid form with a suitable organic or
rnorganic base and 2) isolating the salt thus formed.

(00561 Salts derived from appropriate bases include alkali

metal (e.g., sodium and potassium), alkaline earth metal
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| ower al kyl sul fonate and aryl sulfonate. O her acids

and bases, while not in thensel ves pharnaceutically
wacoEpsealsh e, nay be enpl oyed in the preparati 8aTMK2006/042994

salts useful as internediates in obtaining the

conpounds of the invention and their pharmaceutically

acceptabl e acid or base addition salts. [0058]

Pharmaceutical |y acceptable carriers that may be used

(e. ajn trh§§§eetﬂﬁﬁﬁac%%ﬂ099.l QRO i ONS 'rlg'f) L

[Tmted to, 1on exchangers, AU | M num
an%@%a?%télbolé@WﬂMH@n%uﬂhﬁnqnanQﬁmszdSUOh as hnyabd51c

uf t es_suc hos S
s SO ST s ong M OHE ol B8 BRRRIRAE nevesn
Watéglry@ér@@lé APtbes cof ddapenatidul v qgesabtes hayt pe obtained

#? %uggéggi g@k%% or electrolytes, such as.protanine

I SO |un1hydrogen phosphat e, potassi um
[OOEh’yljr@@m gphbsphen esatodi ahsohlioridae 2Lk 1saldS,alkaline

I Lca, nesium.ri si Vi n
ear&@ﬂ%%$ggongikcell gﬂ% SSasETt suﬁ%b& %sorp%#%ﬁﬁﬁgFeﬁ@rth
metégl yeol § s sbdilindec solddxynretihydicielm ulmms@mmaceyhaiﬁﬁ,,

e pol_yo rop Iene bl ock pol
mag iyethy eéekgﬁyco andﬁ&b§¥P 254 %ﬁglly Scleprable
°a1@®ﬂpmslmd©nswhénth@pﬁb@ﬁﬂ@taIﬂﬂﬂﬁﬂdﬁh@nambﬁnlum, quaternary

i's ed orall are teral y, by inhal atio
amméﬁg%@, g?%pg@apﬁy %Fé%Fal frq$%uﬂ§%ﬁ§tﬁﬁﬁﬂﬁ?§lons such as
halidgi nay dyoridei acamrbox®latA) %Qﬂﬁkﬂﬁﬁlﬁﬁhosphate nitrate,

US2006/ 0429 Ian ed r ervoir. The te
lowé%%%%ﬁ%eraﬁ oﬁgguse d°héerei H QRIS EEY éﬁ%%%?aﬁ%bﬁ% and
basésurwWEh®UBQt|mhraﬁﬂﬁeaﬂ&és pﬂdﬁhadﬁddid&ﬁﬂy acceptable,

|ntra SYNoVi aIfl Egtrasternal i ntrat heca

may ik rEpRt T Y Sed ﬁtPﬁﬁQSﬁﬁFdoqIQQ1ﬁ%%ﬁ§nﬁﬁe%HH as
intdmtediciaas ain bbiechion ehe RiwHAmdLN GUeSint8969bn ana
theﬁge Ighénéggtablg forms ofbg e Co 05|tions of this
e ht Bh 58 a4uBE PSP AGitTo R RATRMFORtIon salts.
[oosmesehasu&mwmmya&mepﬁwméa&agra@@gr dhl@ Ry be used
chnugges known.in_ the art uysing suitable dlsperS|ng

10 R I AGORE 4 ARAOSBERARATG dgerrale THe: L ore | 8ot
limimjdeat@abl soprepanahpepsmayl ualise beanst i | €cearate,
lec1trH eCt asbelreuns10;|33l:'lg> 891’1‘5”, %Hg egssl (I)lrx]m{arl]rl asenxpd]rﬁ albumin, buffer
substances such as phosphates, glycine, sorbic acid, potassium
sorbate, partial glyceride mixtures of saturated vegetable
fatty acids, water, salts or electrolytes, such as protamine
sulfate, disodium hydrogen phosphate, potassium hydrogen
phosphate, sodium chloride, zinc salts, colloidal silica,
magnesium trisilicate, polyvinyl pyrrolidone, cellulose-based
substances, polyethylene glycol, sodium
carboxymethylcellulose, polyacrylates, waxes, polyethylene-
polyoxypropylene-block polymers, polyethylene glycol and wool
fat.

[0059] The compositions of the present invention may be

administered orally, parenterally, by inhalation spray,

topically, rectally, nasally, buccally, vaginally or via an
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toxi c parenteral ly-acceptable diluent or solvent, for
exanple as a solution in 1, 3-butanediol. Anpong the
weacowpsealshe vehicl es and sol vents that nmay bePempiseyed42994
are water, Ringer's solution and isotonic sodium
chloride solution. In addition, sterile, fixed oils
are conventionally enpl oyed as a sol vent or
suspendi ng medium For this purpose, a bland fixed oi
impTBYiteBe 2RRLQYEd | ncjydi ﬁynﬁgféhGegﬁﬂg'a%ru ed gerein
~ di-glycerides. Fatty acids, such as oleic 3ci'd an
incipgdeg| yepridgangsrisiativesawgrougsefutramushelar, intra-
cREaRarat i o af Jonigctapl &L tutg
ér pharnaceutigélnggccepfabef%ﬁ%s,ﬁgﬁgh %§£59F959§H'0r
1NtEARESE LOpRR L edpdciadidnat e t hettrpbe ybryelhyhat éthtracranial
i n¥EESLANS . These Y £ _or suspensions nay al so
lnjcontain g Eong-éhé%ﬁxiﬁ%%ﬁ%%g§diIuent or di spersant,
[00§Qth SHeiakdokynet hybleelfbuhmes e folthesicuinars i Ses sbAgthis
nv8denNty Which.ar U ed | he_ formulation of
lnvpharnaceu?igglﬁ'L%%cep?%%fgﬁﬁgggggé o?ﬁ%pepﬁ&PﬁdinE%ese
suspaibsPoasmand bsufgensilorssd Gderrdongonbytaskbdiques known in
heSyrfa Sy s Jweens.. Spans and ot her
£0€ e s?%?? g u§5§%§§(ﬁﬂ |%ﬁﬁ%ﬂ$éﬁ7IY??téﬂﬁaﬁ88P§swﬁF9h
suspeedcognegeytssed The dtherimenufraptatebdé preparation may
1s@haLmacguticall y acceptable solid, |iquid, or other
*-"dosage %g%ﬁgﬁﬁafnéig?%§§?u§9 %%ﬁd?ﬁ%gpﬁV§8§8§l8P in a non-
toxforparantenall@0éticcHmiphardioeit cat conpestti @8g ekample
1hig,] tion.may . he orally admnistered in an
as or% }gggggeggaégg é&%ﬂ? BHm ggéﬁngE?%O%?Fﬁgé§€&e
vehPCTE£S20065042004 s ithaltudiang bdbutmpbydd nhi€dwh@er, Ringer's
- I g ts, agqueous uspensi ons or solutions. , .
=oLFEROH Fa 190 Ehls BUERE R R P Rl efrs Rt eson,
s texbhaonf yxedediimy airec lasoey dracitcosal andemel Gyedt a6ch. solvent

L Q jcating_agents, ch as. nmagnesi um stearate, ma .

oF t#s%ééél%%dgg.lﬁg? o?%rigﬁﬁ%ﬂssﬁﬁﬂﬁ%n ?hb%aEngbFéd oil may

be ¢mphpyedsihaludihgenstysitmgtiinclaide |act@segapdediied. rFatty
. cornstarch, en_aqueaqus suspensions are required for

au%?'al é%%%,a?hg acti v&*+9 ﬁé’rdg&%eﬁﬂtgwlbjeg%o%?ﬁ‘é‘atw’?ﬁ are

usetall $if yhagpaagdagaspendiory irggait=1dd, desi €6, natural

pha%ﬁ%%glgig%gg%gghg%ptgkﬁépgi %qogdgﬂ(gérglig eggi ggycastor

oil, especially in their polyoxyethylated versions. These oil

solutions or suspensions may also contain a long-chain alcohol
diluent or dispersant, such as carboxymethyl cellulose or
similar dispersing agents which are commonly used in the
formulation of pharmaceutically acceptable dosage forms
including emulsions and suspensions. Other commonly used
surfactants, such as Tweens, Spansrand other emulsifying
agents or biocavailability enhancers which are commonly used in
the manufacture of pharmaceutically acceptable solid, liguid,
or other dosage forms may also be used for the purposes of
formulation.

[0061] The pharmaceutical compositions of this invention may

be orally administered in any Orally acceptable dosage form
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[0062] Alternatively, the pharmaceutical conpositions

of this invention nay be adm nistered in the form of
weupposéetcori es for rectal admnistration. TheBeTaaz0b042994

prepared by m xing the agent with a suitable

non-irritating excipient which is solid at room

tenperature but liquid at rectal tenperature and

therefore will nelt in the rectumto rel ease the drug.
: [ |nc de cocoa u te swax an
lncggﬁ ?hyﬁgﬁe% gl yco lte% 3]°“fie” ph %rﬁ%c%gglcalaqueous

uuSpenpgsnslgmssoﬂumhp$slnuﬂn|uhermgeee¢30t@blets for oral
ere al | speci al | the target of
trea k§% |%c%%§é§ a}%%§93%“6fb %u$gzga?y acc%g GPE™
stabyhtopLoaklapphmgaugmntsruﬁunhrnpchagnsﬁsumfstBEraye" may
als esg D4 OF ghe | o nt est.i n tract._ Suitab £
?op cafFSr muf Sti 858 %/%ﬁ&?ﬁ TE or? e%%RSB & form,
usefhksélaneaSsomagrgamiuddﬂﬂﬁﬂt6BHNdnd @@péﬁcabtﬁﬁtaabh
ower intestinal tract can effected in

th?e%?SFogﬁpﬁB?PFgﬁﬁqqﬁwﬁﬁ%nﬁﬁﬁF%% %5v%§a%ru3?n Lhe active

ingsddt abbemepena tommihaid e thl emuerd 1§y itansder s8kpending
acepPBL chei ng% aLs% be used. [006§% For topjcal

Ie4pPr i cafi onE “FHe FRAMTECERTTH S Uthpost Y SRt fagrpeotoring
ageﬁbsnmhgtadsbnba sudideghl e oi ntent  cont ai ni ng the

Y nent. suspended or di ssolved in one
(00§E} ¢ HEHT T o Vi 1 1 B F OPETBBP LA R APSERH G of chis

invéhéloﬁomagubds adﬁllhhlgszer@di‘r_ﬂﬂ Odhérasbmm%ﬂdguppbblebele for

i.m.ted m ner oi l, etrolatum white
recffl Bl hiera8s R S AR SRR A e Tt 2g%ing the

age@topytﬁna ghyeablep&bwm@ﬁﬁﬂndﬁﬂﬂg Pt HOXYPE OPH i 8ACis solid
at nB ound, enul % ng wax and water. Alternatively
f%% pESWHﬁEaEPFEaP £ m&ﬁﬁq.%ﬁu¥%ﬁﬂﬁ%x£$mﬁ%ﬁ%avﬁa PR

thefeSdréablell atleniar teeacantal digdde @ﬁél&@ug such
nents suspended or dissolved in one or
mat LR NACRAY | LRF Y RC CEROR IR § d1SESGHE (3B aboLyethylene
gly€arsiers may include, but are not limted to, m neral
oi | sor bitan nonost earate, polysorbate 60, cetyl

[0063]} orPsuBhar AL YF2 bl CORBPS15168Fy PodEdsndnvention may
als@eméyhdﬁhﬁmbebraadtW@h&hlly[0Q§§ixFQ£quh&M@$ntﬁeuﬁsrget of

LreaLmeg@aiggcsgggcggeggnggsggéﬂﬁ%Igggdlly accessible by
topical application, including diseases of the eye, the skin,
or the lower intestinal tract. Suitable topical formulations
may be prepared for each of these areas or organs.

[0064] Topical applicationlfor the lower intestinal tract can
be effected in a rectal suppository formulation (see above) or
in a suitable enema formulation. Topically-transdermal
patches may also be used.

[0065] For topical applications, the pharmaceutical
compositions may be formulated in a suitable ointment
containing the active component suspended or dissolved in one
or more carriers. Carriers for topical administration of the
compounds of this invention may include, but are not limited

to, mineral oil, liquid petrolatum, white petrolatum,
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be formul ated as m croni zed suspensions in isotonic,
pH adjusted sterile saline, or as solutions in
wogoi7oséie4 pH adjusted sterile saline, either PGIIS206/042994
wi t hout a preservative such as benzyl al koni um
chloride. Alternatively, for ophthal mc uses, the
phar maceuti cal conpositions may be fornulated in an
oi nt ment such as pet rolatum [00671 The pharnaceuti cal
It of i
oo PaTey by ThadaT atroenl ot Yaklrafpeievises comeound.
emutshbys NOi A ﬁ@}d beatseparfec esnaol vueéipnstha phbirmeceutical

comﬁBBRQXng gnﬁﬂ fgfﬁﬁ¥gtég oﬁher Su%agge lotlon or cream

preservatives, absorption prono ef 8 t5 enha
ConbaoawaglabﬁlBEWIVngmmynndnns swmpémdedobhedlssolved in one

e I I ersin ents. .[ 0068
o G R s e R S h =B e Coni RaR ©
carmmthstmeycammﬂeﬁewamwm:ﬂnﬁtmbmrbﬁu£Eea songhenemaageil,

e endln host, treat
Sor%]gé%‘c nos\ée )éfadcoefg o nlos rzr}t?o O a‘ﬁﬁtt’ﬁt Lede" N wax,
cetéﬂdk@aaﬂophoun anqmﬁymﬂdﬁauandhe b@mﬂpmsatton615bﬁdlwater

f nul at.e at a d ge. of bet ween 100,
(008} g Dok SEP oD Gay°Br ERE PRATBREGH fodi b orpost tions may
be adxmnileteriedst mla:xpaaiuz@ni srnen:gmrvs;it@mt; heﬁelsotonlc, pH

si.tion another enbo t he conposi.ti ons
2d) SPUBRSLELONT. L1 BR0L S St 0 SaPRERH Co DY
adjusd6a Erg,ékglleoewl\meueghtehdmemfwnttheor nhibhodat gsaprbeervative

adnm nj ster at i ent cei vi t hes
uC%onpois?l ? é%ﬁ F§‘§ﬁ%§? iﬁ%?ﬁ@ﬁhﬁ%tgtosarthat
ophahapm¢cfu3eeosa@e @h&rﬂadﬁﬁﬂﬁﬁﬁlré@hﬁ@@lfﬂbnanMay be
Lcyl ar atle w ||l de upon - 24 WO
for@@%%k8§61§4 BC?FB%E&@%Y@ Szﬁ%&ﬁ?%ﬁ§u%f factors,
[00$TﬂﬂlﬂﬁdﬂpﬂimmémémwiéylOéombesSﬁQGh%i©f eeIROUR ent ion may
sex,

od ht, general health,
als%le? Xgmﬁﬁ §e§§§IHW5P¥§¥5o 2oL T ekighdt # bRONdr u§uch
comp@ﬂbtmahsomayabé bh&g&ﬂéﬁﬂﬁﬁ ldeods eahi ¥gline, employing

severl of the articul ar dj sease
ben%%ln% f?ggieBI ?ﬁg THREWEF . apBgorPtion

promiepend UQOBnhhﬁc@abhbéwaﬂlab%ﬂﬂﬂ&”“kiﬁbi@@arbons, and/or
hcorrgo& tion. Lg Accor di ng to anot her enbodi nent,
ot $he ?ﬂv%ﬂtﬁ8ﬁ r §9i &E& i1zing or dispersing agents.

[0068] The amount of kinase inhibitor that may be combined
with the carrier materials to produce a single dosage form
will vary depending upon the host treated, the particular mode
of administration, and the indication. In an embodiment, the
compositions should be formulated so that a dosage of between
0.01 - 100 mg/kg body weight/day of the inhibitor can be
administered to a patient receiving these compositions. In
another embodiment, the compositions should be formulated so
that a dosage of between 0.1 - 100 mg/kg body weight/day of
the inhibitor can be administered to a patient receiving these
compositions.

[0069]1 Tt should also be understood that a specific dosage and

treatment regimen for any particular patient will depend upon



nmet hods for treating or preventing cancer, a

proliferative disorder, or a nyeloproliferative
wdi2ewroders4 conpri sing the step of adm ni steri NBCTWS2006/042994

patient one of the herein-described conpounds or

pharmaceutical conpositions. [0071] The term

"patient", as used herein, neans an animal, including

a human. [0072] In sone enbodi nents, said nmethod is

used {0l el Qh o Praventia A, hemt opafetic disorder, ...

= Vsuch gsoacute-nigiodéﬁ%gg E?gu en1§8%§Wﬁ§¥ CIPtHE specific

compeuned- prgdpelesoytilte |aukenvedy AReIghthr geheral health, sex,

: e naus _| 91| , cute | ocyti
aie Y ok eREne AR ol Yhostt RERESh s B
comppnhbdons esed the tiednart @f evieat tayekapgobihferatiave and
dj , Su a yevihema vera, |

he TS, R e G Ik bt 281 acuppAng treated. The

amongel ofi bnosibg,torwionl a el dgeaedisubenkaas paENcular

. [ | onpnocyt.i.c. | eukem a, hypereosinophilic

Lomé%%ggo%%?¥%ﬁv§ﬁWFéEﬁf@fghbnocytic | eukem a, and

[00305t dnaomdistg cebl adbskaseempbdidlerdt) yeie difi@ntion provides
di-nent s aid nethod is used to treat or prevent |,

metggﬁgnggshgﬁa§§I§%ﬁ€éﬁ?ﬁ%e?ﬁkg%r%%g??rcoFoﬁFoel erative

disprdstat ex skimye lJwancrleaSsrdyaie, dyeatdour tbapy ibiagt the step

I hatic_system stommach, |larynx_and |lung, .i ncludin
of PAHG TREEHOES Sncmen Sl T 15 unge cHREBA N dRECT Ped
componrndaabl: paklrmalang: icatic efomd 7S] oAROt her enbodi ment
vi.des .a nethod of treating or _preventing cancer
[002% f#hﬁrFeﬁﬁe Rtk e%% adﬁfng§Fgrﬁﬁfﬁ%?%amqaqﬁiaWMﬁnlmal'
9 !
inc2080¥h856164mRGT/ US2006/ 042994 patient a conpound of
a | or a conpposition conprising said conpound.
EOOf%{)%“ Aﬁ%?%e?m%%%gfa?ns?rth@lfinwsﬁﬂo iUt 4Q treat or
pre%@htbhthﬁgatbb@&@iﬁﬂﬁdﬂédﬂdéﬁ}Eb&ﬁﬁi£QtacMBECﬁy€gbB?ﬂous
conprises_.admnistering to the patient a conpound 0O _
Leukeihal Jdr 8O GBS TP ot | ST WESBLRd (GBhpoudronic-
myclogensaserbodiemnt S,cMI93i bKidtass: | BydPhduyeia kbQashia
:é urora A, Aurora B, Aurora C), Abl, Abl(T3151), Arg,
(AL T.3, JAK-2, M.KL, PLK4, Tie2, or

[0073] In other embodiments, said method is used to treat or
prevent myeloproliferative disorders, such as polycythemia
vera, thrombocythemia, myeloid metaplasia with myelofibrosis,
chronic myelogenous leukaemia (CML), chronic myelomonocytic
leukemia, hypereosinophilic syndrome, juvenile myelomonocytic
leukemia, and systemic mast cell disease.

[0074] In yet other embodiments, said method is used to treat
or prevent cancer, such as cancers of the breast, colon,
prostate, skin, pancreas, brain, genitourinary tract,
lymphatic system, stomach, larynx and lung, including lung
adenocarcinoma, small cell lung cancer, and non-small cell
lung cancer.

[0075] Another embodiment provides a method of treating or

preventing cancer comprising the step of administering to a
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TrkA. [0077] Dependi ng upon the particular conditions

to be treated or prevented, additional drugs may be
wadni7risetcer ed t ogether with the conmpounds of POTAIS2006/042994

invention. In sone cases, these additional drugs are

normal |y adm nistered to treat or prevent the sane

condi ti on. For exanpl e, chenotherapeutic agents or

other anti-proliferative agents may be conbined with

: 0 f i S ] 0V [ o) o -
pat%ggfige?gﬁggg%'|§g;§g§ﬁ&%%8%§?Pﬁ%d?ﬁ@§8%§5é89 G R 3 Tl
saifngenppondi.s directed towards a nethod of treating

c ' subj ' d. f C rising the. .
toog8F CatnT o rHEheak bR SRELARIREERon SR e dRimerans
kinpagepactomisy amplamscent cathicaceephadl eosalktises
admb ._and _anot her_therapeutic agent. _In so
a8 o R A ot TR ST c Fag B & oF a

compekéttied troprdmsiant isaicanoerp@agedt , BN some embodiments,
.anti-proli.ferative agent, or_ a,. chenotherapeutic
sai@TELRRER LLELE! B A0 o o S SR T AR Pk g, Aurora
C) ., thbitapabli(T3agent, Ay sdaertird fxiom campkot hetka, the2, or
7 KEK inhibitor: U0126, a KSP (kinesin spindle protein)
rkA . . . . .
I'hhi bitor, adrianycin, interferons, and platinum
[00d@Rl i pevesinsughoastBesphatipul p@08hdin ieiherco be treated
[ ts ai.d addi tjional therapeutic agent .is
or GEROULIER! Saddid REd 4R Al B0 P S8Rk eg Roggtner
witld ebeecpmgasatiisnidf, tanicds nidwvedntidy); | nhi Bbkher 8agksEGtRese
uch_-as Tarceva and lressa): DNA damagi nhg agents
add{sﬁ% a%sargggpﬁgfiﬁoﬁ5ﬁﬂ'%ﬂ%ﬁ@%ﬁl§§ﬁfﬁélﬁgiﬁ,eat or prevent
thet spoesonsdaseonhi Fdorescamp126, M2200TEP56d641ic agents or
e 2006/ 042994 .and ant hr acycli.nes); and .
ornEElRE OB R 2R 3 SRR T 5 Fagaty tpn the

comgetndthef ehbedimeeirsicaivh adcidd anadl { herapeiuti Biseases.

nt i el ected from canpt ot heci n, daqxorubi cin,
oo PGk dBITHRT <92pTar Ph, ChaRol MV ERKOPEr 6° FIARE ] figwards a

methadceVarrehe iNgKciamkidi tiar ,a Wik2fsc KSPhéabi bhtekor,

vor i nost G eeveg,, .dasatinib, and nilotinib, [0082]
oM RO nEPe BGPTSR T2 HEPRpBht Pooonbound

of this invention or a pharmaceutically acceptable salt
thereof, and another therapeutic agent. In some embodiments,
said additional therapeutic agent is selected from an anti-
cancer agent, an anti-proliferative agent, or a
chemotherapeutic agent.

[0079] In some embodiments, said additional therapeutic agent
is selected from camptothecin, the MEK inhibitor: U0126, a KSP
(kinesin spindle protein) inhibitor, adriamycin, interferons,
and platinum derivatives, such as Cisplatin.

[0080] In other embodiments, said additional therapeutic agent
is selected from taxanes; inhibitors of ber-abl (such as
Gleevec, dasatinib, and nilotinib); inhibitors of EGFR (such
as Tarceva and Iressa); DNA damaging agents (such as

cisplatin, oxaliplatin, carboplatin, topoisomerase inhibitors,
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agent is selected fromHer-2 inhibitors (such as

Herceptin); HDAC inhibitors (such as vorinostat),
WOB@FRS618li bi tors (such as Avastin), c-KI T an#CFUF2®6/042994

i nhibitors (such as sunitinib), BRAS inhibitors

(such as Bayer's BAY 43-9006) MEK inhibitors (such as

Pfizer's PD0325901); and spindl e poisons (such as

Epot hi | ones and paclitaxel protein-bound particles

and(ﬁﬂeﬁréﬁgcﬁggﬂﬁgne Iui[ ﬁk éégg Qgr?gggﬁ QF AraC and

ant i canc agent's t use I'n conbi na
5-FWith the inventive antlcancer agents of the present

toobBYerth el noLiide SHESEMenEAT SIS (b Slflbeucic

exanpl e anma-r a Fon, “nedt £on héam T adl
dgeeteesr@ﬁldmam@lﬁmmmnd&mpugthgmnmond@herapygln, 1darubicin,

hyt h ysten1 radloact|ve |sotope t
cisBhat M, §ﬁ§gxén%axo % g& %EK

ane a'f 5T e herapy, |o?bg|c respo
1nhmbdtbrer§oamﬁteefe&nnsuﬂmmwfﬂéeukvns;namdattuuméevec,
?%IS f actor QTN to nane a few), hypertherm a and
ryo

érapy n&&ents]to attenuat e any adverse effects

[ooeelg In ambtleeetecspdiandtot baidapicdvednal therapeutic
egpt henapeutd ¢ dru ncl.udi but not limted .
ageﬁb gglﬁ’% af%ﬁd %FﬁEEQ§:r_é d?h%%?%e?S%ﬁ?o?ﬁggﬁEFFPtln);

HDAcy@hbpba$phanﬂ@®pﬂ“ﬂqﬂuﬂﬁﬂnosﬂi@ﬁfa%E@ER inhlbltors (such
. antinmetabol | urine ant ag oni st
as %ﬁé g5r3n18|%§§5%¥§%2ﬁ%§ %3%% %5?oﬁﬁ??ﬂe Sssunltlnlb)

BRAF| dohdbracicls, (@mt@ramIHayéEWEnmmmlmya9oso)nME& inhibitors
i sgn Vlnbl |ncr|s i ne, nor el bi ne,

(su acﬁltgfé%fr % 6%%%0 Joxi HE (B OP %i?d%Olf?Pﬁot§85ﬁ as

Epoﬁbpmbaeanﬁnd @nt&humxamsgﬁabéﬂnkbdmﬁd BALONYTER, (such as

ab gln) nitrosoureas (Carnustine, Lonustine),
r‘ilﬁ‘aflaanrc ions (Cisplatin, 27 WD 2007/ 056164

[OO@ET/Mﬁﬁﬂﬂﬁ/ﬂﬂéﬁﬂﬁie£Héboﬁh@HEthe§n EB¥s that may be used
ara |nas%) and hornones (Tanoxjfen, Leuprolide,
in RPGEOmafd bGESt FT)E R Ko s eanties REPRASORS, the

pre@@ﬂtcyﬁbéﬁlﬂQ&ﬁhaﬁbd@de[ Ay CORROLEEH Of 5 bhe ( hﬂSBQEt a few
i nvention may al so be useful for treating cancer

exa‘&%ﬁ?naﬁﬁiﬁlﬁ‘a\mrﬁﬂlﬁﬁé%| | P ™ L%%pﬁ@%%t%aéﬁPgr "e1ectron
beaﬁbﬁﬁﬁhbxhéEbgylaﬁk@t@ﬁuﬁheﬁa fﬂﬁkﬁ%ﬁ%@%é&apy, and systemic

(Prokine"); Aldesleukin (Proleuklno) Al ent uzunabb
radﬁggﬁﬁéyﬁuafotopes to name a few), endocrine therapy,
bioclogic response modifiers (interferons, interleukins, and
tumor necrosis factor (TNF) to name a few), hYperthermia and
Cryotherapy, agents to attenuate any adverse effects (e.g.,
antiemetics), and other approved chemotherapeutic drugs,
including, but not limited to, alkylating drugs
(mechlorethamine, chlorambucil, Cyclophosphamide, Melphalan,
Ifosfamide), antimetabolites (Methotrexate), purine
antagonists and pyrimidine antagonists (6-Mercaptopurine, 5-
Fluorouracil, Cytarabile, Gemcitabine), spindle poisons
(Vinblastine, Vincristine, Vinorelbine, Paclitaxel),
podophyllotoxins (Etoposide, Irinotecan, Topotecan),
antibiotics (Doxorubicin, Bleomycin, Mitomycin), nitrosoureas

(Carmustine, Lomustine), inorganic ions (Cisplatin,
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alitretinoin (Panretin"); allopurinol (Zyloprinm9);
al tretam ne (Hexalen(r)); amifostine (Ethyol (r));
wanewstosewel e ", (Arimdex'); arsenic trioxi dePCT/US2006/042994

(Trisenox(); asparaginase (Elspar '); azacitidine

(Vi dazao); bevacuzi mab (Avastin(r)); bexarotene

capsul es (Targretin(r)); bexarotene gel (Targreti.no);

bl eomyci n (Bl enoxaneo); bortezonm b (Vel cade(r));

| RLLANRROY 5&3%‘45&5 u

Lar?%yéggﬂc )rétﬂ; cal ust erone J(lﬁ%g osar%g ;ﬁg%éggagt glgamOleen
LeupRel éda( r Futeavidepl &trich MeJes apb Bt | nGlémfec&v musti ne

4 BRONJC | CNUGr ]{B%_J Giadel ');
dexcar nusfo’?ﬁg Wi tHh )céflcllf%;ro anan‘glo mpl ant (4 i adel
[OOW@}eﬂ)COmRQQm@XQQ tnﬁlebEEQGt)ﬁnvanﬂMDdrmﬁy also be useful

r Leuker C I atl n
tor('gf%ﬂ:%é?( )afl,cecl ag]r ?Jk‘:é%%clrla( CUSt & glﬁ(th% Eogi%
thecdpéat abi rgenlsol are)e 1cycl mmkmmhwn@l@poéu t oxaaesleukm

) I h
b PRt o)nhi?ie%&%ﬂ%%ha%?ﬁa%xa@ Byt NG TR o) {Campath®)

| €y erabine (b esany," o | n®
all(Depo(yt(r)() ta%%gr bazi nel%(g I%mlﬁgo@ne Eﬂ? SPBLn®) ;

altlﬁ%l‘é’%?%ﬂénv@ﬁﬁalé@t D noﬁljﬂc;tlfFPSlll1(1'@::)8¢Etg}’arr®1)Cg ) Deabepoebznle
(Ar Iéex(fwaggggnlg tqg%gg%%pu%%n ll O&%na.asparaglnase

DanuoXofre aunorubi cin aunorryc:| 'n

El%mﬁbrubzacm‘c@dﬁ)ﬂe dazurcaxarzla@i)m mevatnorwygh N(ANstin®) ;
b %rerubldlne Deni | euki n difgitox (Ontak(r));
eX YT B2 OX GBS UL 2PndEAr T I doe eI T T2R®t § kef Targretin®) ;

bledmy@iﬂblBﬂ€n6ﬁﬂhbaﬁycb6rtp%%ﬂ1b @UB@H&@E@ﬂn busulfan
(Adriamycin("", Rubex'""') ; doxorubicin (Adr| anmycin

lnt?ﬁ%??%?@cﬁPéﬁulfexdéxopwﬁuéﬁﬁﬂIQﬁﬁﬁNﬁWY¥¢IRmF)‘~Calusterone
<MeéH6EE§EaP°'QQgeBEQBBQH%tQg%?hgﬁggta”%uﬁﬁe 1n".)_

ronDStanO on proplonat rone |nJeC 1 O
(ParEiplatihs) B Saekutisohne 28CNO,2@AmMAB91.64armustine

006/ 042994 (Elliott's B Solution '); _
(G“e%?ﬁ ti RPFRPPEABE" W) FhEpGetiTrRagSen (?e(b%@hl?}nt (Gliadel
wafft)ot | b DebdRt VAL bbrox@St T @mestd A BEM () DR

etop05| de phosphate (Etopophos(r)) et oposi de,

chlqnpspess dtr Y beukexantst ané SPABGIES | (lﬂ(a:t;:)nol Bi 4 grrmdirnblne
(Le&$%%@99®n(£)%dA®Floéyg%gkggln nggytaﬁlmgyéllﬁﬁg ggamlde

f1T udar abi ne dar a | uor our aci’l’,
(Cytoxan®, Neosar®); cyclophosphamide (Cytoxan Injection®) ;

cyclophosphamide (Cytoxan Tablet®); cytarabine (Cytosar-U”) ;
cytarabine liposomal (DepoCyt®); dacarbazine (DTIC-Dome?) ;
dactinomycin, actinomycin D (Cosmegen®) ; Darbepoetin alfa
(Aranesp®); daunorubicin liposomal (DanuoxXome®) ; daunorubicin,
daunomycin (Daunorubicin®); daunorubicin, daunomycin
(Cerubidine®); Denileukin diftitox (Ontak®); dexrazoxane
(Zinecard“); docetaxel (Taxotere®); doxorubicin (Adriamycin
PFS”); doxorubicin (Adriamycin®, Rubex®); doxorubicin
(Adriamycin PKFS Injection”); doxorubicin liposomal (Doxil¥);
dromostanolone propionate (dromostanoclone®); dromostanolone

propionate (masterone injection®); Elliott's B Solution
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5-FU (Adrucil ") ; fulvestrant (Faslodex(r)) ;

gefitinib (lressa(r)) ; gentitabine (Generar(r));
wageni7waenshb ozogam cin (Myl otargo); goser el i nPaTARISAi06/042994

(Zol adex Inplant "'); goserelin acetate (Zoladex'");

histrelin acetate (Hi strelin inplant); hydroxyurea

(Hydreao); Ibritunomab Ti uxetan (Zevalino);

i darubicin (ldamycin(r)); ifosfamde (IFEX(r));

(1) L LOLD N R 0 S LT L1828 e

(epogenm ecan1bCamIosa(Fddva®) enadd Samhgeink Reﬁlnb?‘t@‘) )
| etrozole (Femara'"'); |eucqyorin (\Wellcovorin”,
etopRfE g oPPREPIALEU PR IRRO IR at 2 Y EPPFARE( r YP-16 (Vepesid®) ;

xe%@M@Eh§0|QrOQEEQQWUSOEﬂigrQstJﬁ”&§éu£§%e§£?% floxuridine

BU(r)); mecloret’ham ne nitrogen
ln%ﬁ@%téﬁgeﬁ@ﬁ))FUﬁRﬁ%ﬁrﬁﬂudﬁnﬂhﬂme(NbgadEré® ); fluorouracil,

alan era (r captopurine, o
=" F?Eu nthoI eﬁb qé Q%T?ﬁﬁéexnﬁsnﬁefhé§ﬁé? (Iressa®);
gemtﬁbablneﬁﬁbﬁﬁk%ﬁ%ategﬁ&ﬁﬂﬁﬂﬂd&ﬁ“ﬁﬁﬁéa&lcﬂﬁthﬂ§§ékggg ) ;

Wvadex(r)); mitonycin C (Mitanycin”); mtotane
9°S%£§%bar@ﬁFF?Fe mqﬂ%éﬂﬁﬁ(ﬂﬂ?l%mbvhnt9@ﬂ%r?llﬂaﬁ§ﬁé5@ﬁe ,

o e Ofef )9t
(20PREBRY O] NS} AU BINDOGE)d e N2 A ABLDEL )

Arranon"); Nof et unomab uma(r
hyd{MNevnega" XHydmaaﬁﬂinﬂbrxﬂﬂmDmﬁbrﬂxQ&etanckz&aaehn ) ;

AT s N R L P

el n- boun
Glééﬁ@tVﬁnCQntbrf@&mdﬂdﬂﬂﬁE?d/¥ﬁﬁﬁéﬁéﬂ)A pegaderBseon alfa-
Adagen Pegadenase BOV|n pegQ§pargase
E@bﬁ%a VY 1Pé@¥’|tleg”—rdé’3t "(FNétﬂaa%t lai \}enpbhdepesed
(Rc@i§@gauﬂ1 (aki-ptar'e) ¢ %tahéhé&%é%i%(fwgllcovorln',
pobronan (Vbrcyte(r ; p icanmycin, mthranyci

Leu?@ﬁ@hiacin(L??PrpdﬂﬁﬂﬂﬁcEﬂaﬂaﬂﬁExiﬁim@ﬁXlnlévamlsole
ocar a in Nh ul ane ri ne tabrlne

(Er%é LnlcheEféV| éﬂﬁﬁ%ﬁ%%hgé%ﬁ%gﬁ (R ?F??mln

nit 25geMhd804-05G 16k tREHLASI00G(LA2A9401 S gERBBS(MBYace?) ;

Leuki ne_ " A@ Sar gr ano §;|n1(Prok|nee '); sorafeni
me lph@tayar Ly PAY: (&g A i( PEFCSROR SR t i Ar¥BPal eat e

(Puf SHLEALL?) ) ; mbakhe O@@s@fee@@' %estnac{meﬁé&@e& Nol yaegxo) ;

t enbzol om de (Tenoda ; t éni posi de,
met%%@ﬂ@ﬂ@?@)Xmeth@§MﬁX§ﬂ rka(ﬂ&ﬁhqxﬁalén (ﬁv&genﬁlnemltomy01n

@ugq%§Tph©99aghg%@a e’(Lysodren ) ; mitoxantrone

(Novantrone”); nandrolone phenpropionate (Durabolin-50®);
nelarabine (Arranon®); Nofetumomab (Verluma®); Oprelvekin
(Neumega®) ; oxaliplatin (Eloxatin®); paclitaxel (Paxene®);
paclitaxel (Taxol”); paclitaxel protein-bound particles
(Abraxane"); palifermin (Kepivance®”); pamidronate (Aredia®) ;
pegademase (Adagen (Pegademase Bovine)"“); pegaspargase
(Oncaspar”); Pegfilgrastim (Neulasta®); pemetrexed disodium
(Alimta”) ; pentostatin (Nipent®); pipobroman (Vercyte®) ;

plicamycin, mithramycin (Mithracin®); porfimer sodium
(Photofrin™); procarbazine (Matulane®); quinacrine

(Atabrine®); Rasburicase (Elitek®); Rituximab (Rituxan®) :
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thiotepa (Thioplex(r)); topotecan (Hycantin(r));
torem fene (Fareston'"'); Tositunomab (Bexxar(r));
woasiTiosemowab/ | - 131 tositunomab (Bexxar(r));  PCT/US2006/042994
Trastuzumab (Herceptin(r)); tretinoin, ATRA
(Vesanoid' "'); Uracil Mustard (Uracil Mustard
Capsules('); wval.rubici.n (Valstar'") ; vinblastine
(Vel ban(r)) ; vincristine (Oncovin'") ; vinorel bine
") szedr nate net a nd yorinost
Sar%%%ﬁg%gga[d& S A ég éﬁ%fve &gg%g§§ﬁo Fora%enlb

(Nenpeat-&d ; Caneeptdﬂmﬂiﬁn@ﬁhﬁﬁﬁhro); sunitinib maleate

the FDA d
(SugﬁBglégy g;gsghgégggiofi|é§¥0£¥fene(NOlvaggggoye

temBEb@o{n&Wé’W (rdacaew gderdé}ﬁ%;{&é ugli; st r pUBmBL®) ,and
The Merck Manual, Seventeenth Ed. 1999, the entife

testphrehpaeof( Tewhisst!) ar@hwagﬂgnlnmor®ﬂratéﬁhbyguanlned),
re 086 oth r enbodi nment r@V|des
thlé?%ﬁth%glogq é %ec%%q ﬁ%l ?P Fogemlfene

neou use’ o

(Faeerbbnéy; pﬁ'eﬁat@tﬂ(ﬁﬁil{ OBl atose wsieh thdahbagent s
may be adn1n|stered separately, as part of a multiple
tosasg‘a@@aPeé?ﬁéﬁaxf PomTRs ARy (Hererpbincbnt BFAEAGOin,

ATREOMPAYALH 9K ¢ ONMPRSIL;i10Ry, Al d.8{ n?&fé’@ii’ Mu£99§ﬁ egggtﬁes ) ;

may be part of a singl e dosage form mxed toget
valypbhcihe (KRAgseri"hi biitrdrlast imesi figg Boaohposiinonistine
},In_order_ that t ventd.on re ful
onéggggs%boglnofﬁlhﬁ&ﬁ <ﬁavelf%E%Hdtlve ?%%?lxéometa )
andexamphestace (getLifrrd™h.. These exanples are for the
Qse of |IIustrat|on onl.y and. are not to

L R e R T A
theaapslwayseél I hdm@urre/mxm aidedhhereiw are hesebys the rFDaA

ncor por at reference. EXAMPLES 30 WO
aPP556970 %%i%ze&oﬁ?ﬁ 61042994 [0089] As used herein,

htephe/ tvewndeL goivicadrefairscdey dRey HRA G r 8 €At O NahiMB he
zs associated wth the conmpound. Unl ess
mer g Tali

i R ERLEF ™ The* HPLE bt HOUF UTRFi38dopatents of

whlﬁht ais htah@byeam:b&@dﬁtﬁa 9N #df@rdscas foll ows:
C8 colum, 4.6 x 150 nmm Gradi ent: 0-100%

ars,
“’O%ét oﬁﬂqﬁl}%ﬁm%%%?n%opﬁeveéeﬁwﬁmlgmltaneous separate or

sequential use of a combined preparation.

[0087] Those additional agents may be administered separately,
as part of a multiple dosage regimen, from the kinase
inhibitor-containing compound or composition. Alternatively,
those agents may be part of a single dosage form, mixed
together with the kinase inhibitor in a single composition.
[0088] 1In order that this invention be more fully understood,
the following preparative and testing examples are set forth.
These examples are for the purpose of illustration only and
are not to be construed as limiting the scope of the invention
in any way. All documents cited herein are hereby incorporated
by reference.

EXAMPLES
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phosphate) Flow rate: 1.5 nL/m nute Detection: 225

nm [0090] Mass spec. sanples were anal yzed on a
wohkerobtiss Quattro M cro mass spectroneter opeCatuseno6M42994

single M5 node with electrospray ionization. Sanples

were introduced into the mass spectroneter using

chromat ogr aphy. Mobi |l e phase for all nmass spec.

anal yses consisted of | QM pH 7 ammoni um acetate and

0089l ] [ Lrile- hapgl m,xture, ,Golu [ adi ent
(008 415 o Rt 5 F005h e BEOM 1 e hd T S ars Ske HLC
ret@enhéongradieentint mmuenes 5 adsrsctawed i wetlontha ACEPE8nd.

X.Z50m. col.umm. Fl ow rate 1.2 m/mnp..[0091 .
UnlgEgNﬁﬁzggggFFa%ﬁ§%§%%§§%1éhfeﬁfﬁ%dmiﬁgoﬁs?gﬁlgzggu%grObtaln
the DP¥Xpd@Oerdnsetemtriton TFhene ald oy nfoTooPounds of fornul a

1, RIS apar o and anal veed 2s, olg,Qve. Exanple 1

N- G4afdebtdi ohhonepydatat int2t ye the e fhenyés d exol gpemda Tris
ne cgrgo§anide [0092] A solution of 4,6-dichloro-2-
(mBPRSPSGIFdnyl Ypyrimidine (1.96 g, 8.69 mmol) and
N Fdowereapt: ophenyir)/eMelapent anecar boxam de (2. 06 g,

8. 89 ). _in cetonitrile (40 mM) was cooled to GoC
Trsg %g?%#?ne2€%.§§“g, 8.69 mml, 1.21 m) was added
(0080 bpWesss adskd hessnp Lk & OResbi Bhadyied tHh @ N8 AtoMX¥E Quattro

Micfor 10 m ns and t@en at room _tenperature for % hrs

T8t BF=F 15PRE)-"RES “EFd &8 STt Thet ™ -S AT 1020877658151

elePCTHEG20064042994 i css pensigiie d ihd s etht ¥eshi8g Whth the
nd then dried to give the title

nagiater %30 mt)3r a €, |h )
ConPoand HE tE T p At e T W I 7187 [P 4be) PhRpeNiRY a1l

mas$ DMBE-d6hnd195Cesl cOhs(iddedof L@ -pd . 7 8akfibhiul) acetate

a d1.8%- 1.9% %ZH,. , 2.76 - 1.82 (1H, ,. 7.52 (2H,

2edY, ST 1L 265 T I CSAMShRATRY. OBt H € 5) SO B 3ggadient

conditions was 5%-100% acetonitrile-methanol over 3.5 mins

gradient time and 5 mins run time on an ACE C8 3.0 x 75mm

column. Flow rate was 1.2 ml/min.

[0091] 'H-NMR spectra were recorded at 400 MHz using a Bruker

DPX 400 instrument. The following compounds of formula I were

prepared and analyzed as follows.

Example 1
Cl HT'D
InNO:
Cl”" NS

N-(4-(4,6-dichloropyrimidin-2-ylthio)phenyl)cyclopentane
carboxamide

[0092] A solution of 4,6-dichloro-2- (methylsulfonyl)pyrimidine
(1.96 g, 8.69 mmol) and N- (4-
mercaptophenyl)cyclopentanecarboxamide (2.06 g, 8.69 mmol) in
acetonitrile (40 ml) was cooled to 0oC. Triethylamine (0.88 g,
8.62 mmol, 1.21 ml) was added dropwise and the solution
stirred for 10 mins at 0oC for 10 mins and then at room

temperature for 2 hrs. Water (15 ml) was added and the



Exanple 2 ?2ZQNHNH NHN ~ 11 C "NSI O

N-(4-(4-(3-nethyl-1H pyrazol -5-yl am no) - 6- chl oropyri m
wdizon72561kt hi 0) phenyl ) cycl opent anecar boxam deP{0@83b6/042994

To a solution of 3-nethyl-1H pyrazol-5-am ne (160 ny,

1.63 mmol ) and N-(4-(4, 6-dichl oropyrim din-2-

yl chi 0) phenyl ) cycl opent ane car boxam de (600 ng, 1.63

nmmol) in dinmethyl formam de (10 m) was added

susgémeao@xll%tqu'damvaa%hl@?gélguf% @%g% ;ﬂg?b ’1r§9?134a%) then

he m xture was t'hen heat®e fs and
dried| boedive tbel ol coEr@Mnd 40s i )pals yadlded apdid (1.87

g, 4"@§hed1¥i"k bri 'o ddyed (MISQH) g4 Ip%écolg;enar ted 1idg 4y

vacuo. e pr uct vvas then purlf
chr@ﬁratogr &phy 2, 3 mit, O&c e xarie- 8 E Et.KDAchLE 8052 (2H, d),

E 0 v t|tIe rrpun S off white

1 7@%% ?%%35{ "‘g yLo-pg %NS%%‘G)%?SO - 1.55
(2H, m, 1.61 - 1. 78 (4HEx@ple 79 - 1.85 (2H, m ,
1.90 (3H, brs) , 2.72 - (1H, m , 5.21 (1H
,brs), 6.46 (1H, brs),wiz}(ZH d, 7.78 (2H, d),
10.11 (1H, s), 10.18 S) 'H 5 (1H, brs). ES+
429. Examle 3 |,N HN\JH H N~NSI 0 7~
HO 32 WD 2007/ 056164 ‘@ 6/ 42994
N-(4-((4-(3-nethyl - 11§ pﬁaf’ol 5-yl am no) - 6-(3-cycl opro
pyI 3- hydroxyazeti di n-1- yI)pyri m.din-2 yl)

N-(Eu £a g'%@t%y%'hHF%Fh&%ﬁif %ngéon1gec£ or%pyrimidin-2—
yvlthio) phenyl) cyclopentanecarboxamide

[0093] To a solution of 3-methyl-1H-pyrazol-S5-amine (160 mg,
1.63 mmol) and N-(4-(4,6-dichloropyrimidin-2-

ylthio) phenyl)cyclopentane carboxamide (600 mg, 1.63 mmol) in
dimethyl formamide (10 ml) was added diisopropyiethylamine
(248 mg, 1.96 mmol, 0.34 ml). The mixture was then heated to
800C for 18 hrs and allowed to cool to rt. EtOAc (40 ml) was
added and washed with brine, dried (MgS04), and concentrated
in vacuo. Crude product was then purified by flash
chromatography 7:3 EtOAc:hexane E EtOAc E 5% MeOH:EtOAc to
give title compound as an off white solid (431 mg, 62%). 1H
NMR (DMSO-dé&) 1.50 - 1.55 (2H, m), 1.61 — 1.78 (4H, m), 1.79
,— 1.85 (2H, m), 1.90 (3H, brs), 2.72 - 1.81 (1iH, m), 5.21 (1H
,brs), 6.46 (1H, brs), 7.52 (2H, 4d), 7.78 (2H, d), 10.11 (1H,
s), 10.18 (1H, brs), 11.95 (1H, brs). ES+ 429.

Example 3
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;' Compound | M1l THNMR

[0094] To a suspension of
N-(4-(4-(3-nethyl-1H pyrazol - 5-
w@henTi0a6ls4 6- chl or opyri m di n- 2-yl t hi 0) phenyl )  PCT/US2006/042994
cycl opent anecar boxam de (200 ng, 0.47 nmol) and
3-cycl opropyl azetidin-3-ol hydrochloride (70 ny,
0.47 mol) in n-BuCH (5. m) was added
di i sopropyl ethylamne (239 ng, 1.88 nmol, 0.30 m).
N- <c1fhe<4n X Uh8 e o3 -HeALRA 42110008 Lorndf_ br 3,20 CEB§E0py1-3_
al lowed to cool toroomtenperature and dilute
Ydﬁmz?gedlﬁ’r} ¥Ad PyaimaH@O23. The organic | ayer was
jgonge rat ed.
T st a s e A g RE S
[00 ¥} offgt Ggraapinem e JE By NeOH: Eﬁmetmlgll\l%p}tnatzlcel 5-

s OOt s 2R OLL UL AU 3020 S

ychogesntan@azb@mmm@e (1205)6mg 1075; 1 6thon) , aAd83-eyd108Bropyl

cee{ oy of Wgg b 2ulf, o 3 U E o

TWW d2¢ed diii i sOptopylldthy)lamills 0@35(11&!3 s).881dmb6%, 0.30
ml) (lﬂne Sdixerd %QQ h%%%%%] atl'og) e th| oW depi ct Sngakﬁ

for certarn exenpl ary s made aceordrng hRg
allometdhoido deseti bedoom $(elrr@rm"altux&ndmd1 dExanpé@switB. EtOAc (30

ko L ds . .
mL) GRS THAREER T HERAS O AR e RS 1 SR e
ariql (MMA48P4) N@n(iobs)w@h)tm@e@ﬁ) CricB8 §Rdducs)wad. then

pur 1(1?12161% %% %I’Zligﬁ é%%o?afo gg‘p&g C(H bg"szll‘jl 8}’%3}%%&]%%4*:0 give

titid ldomprenqd &s78n( bEE, w$1)1,t:eS.sZﬂ18i 9(370 (dd; l30’db[‘S).H NMR

onlye 4" 58 p00 GRbiey) o-Cihso Tt bESb ) sal ne -

1. 23(2(1113 m),, 014860-49. (721](6H M) 111033(31]3, sb(), (1Hl8m), 2.00

1 1 5(]{;& sr%s %2? %“]’ 3]36§ 46%1‘900‘5)‘5 5. %63% é%H sl

5. Sé(l(lJJH s9), 57607(12#1], ds) 71747 (@2,1,a)d) ,9 1 90({R11ls), 10.06
d) 9 1 brs .0 111. s), 11.67 (11-1,

()ey 2 T Bl Bk A ShaT) Usbo0b 042994

[0095] Table 2 below depicts data for certain exemplary

compounds made according to the method described in Scheme I

and in Examples 1-3. Compound numbers correspond to those

compounds depicted in Table 1.

Tg_b;ge 2

Rt (mins)
(DMSO0-d6): 0.98 (911, 's), 1.10 (3L 1), 1.66 (211, |~~~
brs), 1.98 (3H, brs), 2.34 (2H, q). 3.69 (211, d),
[-1 496.00 | 3.83 (211, d), 5.35 (111, brs), 5.70 (111, s), 5.75 8.93
(1H, vbrs), 7.46 (2H. d), 7.70 (211, d), 9.18 (111,
brs). 10.08 (111. s). 11.68 (1H., brs). S
(DMS0-d6): 0.29-0.33 (211, m), 0.40-0.49 (211,
m). 1.10 (3IL, 1), 1.18 -1.21 (111, m). 1.99 (311,
1-2 466.00 | brs), 2.34 (2H. q), 3.63 (211. d), 3.68 (211, d), 5.36 7.63
(1H. 5). 5.60 (1H. s). 7.47 (211, d), 7.70 (211, d),
9.21 (1H. brs), 10.08 (1t1. s), 11.67 (1H, brs).

No (obs)

- 33 -



| (1)MBU-d6): 1.15 (31i,t), 1.3-1.4 (211, m, 1.5-1.

(61 1,m, 2.02 (31.1,s), 2.17-2.23 (1 11,m), 2.42 1-

8
3

wa2da788616211, q), 3.68 (211, d), 3.82 (211,d), BCDHUS2006/042994

(111,s), 5.658.9 (11 1,s), 5.72 (1 IL.brs), 7.52
(211,d), 7.78 (21.1,d), 9.22 (11 1,brs), 1 0 . 1 2
l,s), 1 1.7 (1 1-1,brs) (1)MSO-d6): 0.89 (311, t)

1.10 (311, t), 1.65 (211, brq), 1.99 (311, brs), 2,

(211ch) 3 Aﬂa%h%s )11]<g 93500 7RG g
2

d), 5/38 ( 1

_(1
(1) MBO- d6) : (,) f)
5&8% f

scp), 11.99 (h

D e ]
§¥ . 7] 7 “t‘?(?] ( 3?’?ﬂm % i 10lo®)- P21, ).
11. 65| (111. % " I\/St “ )d> 707 G, ‘%3’6 (hH.
1.12-1.08 (4 Pl (.‘._‘ (B B) iny 2 02

11, sé, 2.35 (@M‘io 60%26’49”‘4);3;0@3114‘)9 {11y

ﬁ

8 QP%& (111

]\d/vl_\
N e -
=

3,68 (2 1.1 )3"8’8’ > brsy. 2 g3pol S2gl) 1 1
ky, 5. 6168(.(1(5} iblr(g d)75 éb(l(li 1315)15 4&2(1117@2 5(
9.63 (1 11, brlk) vbrﬂ) 7947 @41 411 7.4 (211

(211, 'd). 1.08MED-dG) 0.9D-BB3 (6hl3m)n). 1241 08 (4932, 44
1.70 (111, m mR134-1-2612 lg)m). %0653(141%29W115 34
180402 | ¢82149, 1)3-16(6H. p1md, 3.68 (3M, 1)73.88 (2211). d)|,
7.71 (2H, d), 59483 I11015.63)] HLOr 04 7(50X21. &) 7.72
(DVBO: d6) @ 0432 1[.2).19.68)1 1IQbA9. (214 41 Iidy). 0. 81 (41.
|-, 148uavSO786)d P, 3212194 ). DML, (2h, d).0.831 (111
nl), 2.01 (31121isYd). OR26EIBIRAVY GHL1).d)20 GH4@n) 111,
18, 5/6497.84.1,1. 5 (1$). m)7 2488 (RAL4). 35, (4H7 g7.15.3211, |d

)
9.37 (111, s)(1H0s)39.68% 11, bisy). 7.62 Y NBQIXIB)71 (QH3@),-| 0.

(211, |m, 0.39.33 Q144),(121, (1tyyy 1.16 - 1.21 (11.

1
in). .L 56 - 1.(DM{OGIEK): MBI (211, 830.30 LBH. 0@1-4Ml, 90
4 918 7%.{@1@, (BL{it1Sh), 1B817@1E nd, 821(31lils), Bl §. 93
(¢

gll

5865 ¢ X4115¢35.401A 1, s5)5.6151D8 bf $12.48%211, d).4

, ) 7. 87
b 10t ?{ ’q)ﬁ s ))"8 gfu%ms &5 41

).’____ ¢ e

d) almlwsoae :
0.32 (211, .d).bro; h‘iog?_!ﬂil%) b)-65 glisPrsy 211, d), 0.82_ . .

(i f
35

g9

7.87

.
(211 d), 1211201, 09)9.3 (149, 5§ 1kl30 @)1, s30. 06 (111,
s), 1]1.65 (1 (bMsOS6): 0.36 LNEQ: (b)), B382 oladldir. 47
0.42 (211. d) mP19%-1.21 (1. m). 1.56 - 1.75 (6H, m), 1.83
Lo 506.00 | = 1:90 (211 m). 2.00 (311, 5). 2.76 - 2.82 (111, m),

i ' 3.65 (411. dd). 5.35 (111, s). 5.58 (111, 5), 7.47
(211, d), 7.72 (211. d), 9.19 (111, 5). 10.06 (111, s),
11.65 (111, s).
(DMSO-d6): 0.32 (211, d), 0.42 (211. d), 0.55
(2H. m). 0.82 (611. m). 1.19 (111, m), 1.70 (1 H,
1-10 504.83 | m). 1.80 (111. m), 3.65 (411. q). 5.43 (111, s). 5.65

: (111 br sy, 7.47 (211, d), 7.69 (211. d). 9.68 (111. s).
10.42 (1H,5)
(DMS0O-d6): 0.35-0.41 (211.m). 0.45-0.51 (211.m). |
1.2-1.28 (2H.s), 2.1-2.15 (5H,m). 2.8-2.9 (11,m),
1-12 514.80 | 3.68-3.75 (4H1,m), 5.45 (111,s), 5.65 (111.brs), 7.58
(211.d). 7.78 (2H.d), 9.23 (1H,brs), 10.7 (111.5),
o 111.7(H.brs)
(McOD): 0.40-0.45 (211, m). 0.57-0.62 (211. m),
0.80-0.85 (211. m), 0.90-0.95 (211. m). 1.30-1.40
1-13 480.00 | (111. m). 1.80-1.85 (111. m). 2.05-2.10 (1H. s).
3.80-4.00 (411. m). 5.40-5.50 (211, m). 7.50-7.55
1 (21.d). 7.65-7.70 (211. d).
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8.18

9.148




(211, m, 0.82 (611. m, 1.19 (IIll, in), 1.70 (11.1,
1-10 504.83 in), 1.80 (111, m, 3.65 (411, q), 5.43
wO20aaz/056l64 5.65 8.544 (111, br s), 7.47 (211. pdY/usZ006842994

(211. d).
0. 35- 0.
(21-1, s)

514. 80
, brs

|-1 brs),

10440-

(211. | m,
A) - 1

(111
9. 148!

1-1550-
- 3

o 40
Id(’zssl
7. 50-

0. 35-
1. 25-

9.68 (111, s). 10.42 (111.
41 (211, ), 0.45-0.51 (211.n).
2.1-2.15 (51-1,n), 2.8-2.
.68-3.75 (411, m), 5.45 (111,s

7 58- 8?@3 W m)(— 15

10.|7
32,211
L
Tl :
3. 80- 4. ](
ER @ 1g).2.9 g3 o
w0 2007} éééfﬁﬁo Bk s
.45 (217:0511.d).60- 0,65 211,
[ 1CDppD: 9.89 57g
‘3((88‘?30 149 lﬂm) (840 8.882
.55 (211MMdY, )417H5m7 7769 (2.14). 8)!
.40 (2 1@%}»0 -@)56-40-(6406 (221,1m).

il

4t Pyl

s) (1) MsO d6):

1.2-1.28
9 (11-1,m,
), 5.65

{

(11

7éQ2 . Zi@@oo)
1-14.522.1
lé (”3" )51 8543l1(911,

Slzq_)]_fl 4,9)(4[1

) (ENedD) ;-

$)60- (161621848 |

35
.00

1-12

1..._.-.__... .-

9.235

.35 (611, i, (1P en)( BR81311ng), 2.39-80683(490 nf}¥ 1]
9P, 365.| SR053.89 (41200). 6 (111.485)7556 ({1 1trs).d)
7.60 7.65 (217,50dy.52@1)dq), QI6P=7.01 UL (RIL37 L1 €D, 1
(211. [d), 1.63033x11),6)andiL11® 468.b49: 1. 90( 111, m)
2.50 (311, s), 2.88(211,q),4.40(411, 9.035 r
m,5.94(211, m), 7.49 (Z]f'l %1' 8.10 (211, d).

(1) MSO-d6): 0.42-0.46 (2IT 0.60-0.63 (211., m,
1.4 (111, m, 1.98 (311, s), 2.59-2.68 (411, m, 1-17
5 36.36 3-80-3.93) (4) 1, .36 (111, brs), 5.7.5

197715

S

(111, brs), 9.58  7.50-7.52-0€11, d), 7-69-7.71 (21 I,
d), 9.37 (111, s), 10.31 | 5\ gnd 1175 (111,
brs): Exanple 4 | N HAH L g,d

HO F

N-(4-((4-(3-methyl-1H-pyrazol-5-ylamino)-6- (3-cyclopropyl-3-
hydroxyazetidin-1-yl)pyrimidin-2-yl)sulfanyl)-3-
fluorophenyl) cyclopropanecarboxamide (I-11)

)
HN‘N

HN A
3
ci N'J\s/

6-Chloro-N- (3-methyl-1H-pyrazol-5-yl) -2- (methylthio)pyrimidin-

4-amine

[0096] To a stirred solution of 4,6-dichloro-2-
(methylthio)pyrimidine (25 g, 0.128 mol) in DMF (100 ml) was
added diisopropylamine (19.8 g, 0.154 mol) followed by 3-
amino-5-methylpyrazole (13.7 g, 0.154 mol) portionwise over 10
minutes. The solution was heated to 50°C for 16 hours, after
which time all of the starting material had reacted (by LC/MS

analysis) . The mixture was cooled to ambient and poured into
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"l N ~NNOSO Hr) F
N-(4-((4-(3-nmethyl -1 H pyrazol -5-yl am no) - 6-(3-cycl opro
WORH78)56164 PCT/US2006/042994

hydr oxyazeti di n-1-yl ) pyri m di n-2-yl ) sul fanyl ) - 3-

fl uorophenyl) cycl opropanecar boxam de (I1-11) HN, N HN

~ NC NS1

6- Chl oro- N- ( 3- net hyl -1 H pyrazol -5-yl)-2- (et hyl t hi o) py

.M, dip- ami [ ; [ Lr i Qn ;0 .
R B AP oy o B et ny Ny oy i T hECr 8 aagtpsgwet solia
sluppi$di AnDNE N0 mbheams(3 del) di Tsepsopytamerseagaans
. 1 ) f ; - i no- 5- net hyl pyrazal.e,.
221 0q g Ao Sl MEE Y ok O P BRI MEPEe R i pgrec
prodetut vea was keadtesd dro BEC igrtdb, hobes, faktber whiekd under

[ . ' ' had by . .
vac%%ﬁﬁ ?hkso%fE@%ﬁs élggkﬁguégéééu%& ?éggggggE%WéﬁFe scolid

MS™ analysis). e mxture 00

(22 and, pesrediientn .- *"B5nmI0 (280 HMYH164 RCE USZ0064 042994 3 .31

wat er (250 n1é. The precipitate was filtered and the
(3Hyet sbffitlr SHUPr7ed® d2Hr ePhyl @Fhert Q360 M. TheH) . 12.10
(1HsOki dnwas agaimy f iddeered ang rexsiugeied in nmethanol

(100m ). The filtered product was air dried on the

sinter, then further dried und vacuum This afford

the title conpound as an ofiR-white solid (22.18, 66%

yield) . "H NWR (d6-DVMSO @=&. 22 (3H, s, CH3) 3.31

(3H, s, CHi), 6.00-7.50( 2k dfme CH), 10.17 (1H, s,

NH), 12.10 (1H, s, NH); M5 ES + 256.08, ES - 254. 25.
6 - CRARFO N4 2 - Mgty - LECPYW apScAeyl) -2 - (methylsulfonyl)
pyrSn€8i AL a- MG 3gret hyl -1 Hpyrazol -5-yl) - 2- (et hyl sul f ony

|
[0097] "o a stirred suspension of 6-chloro-N- (2-methyl-1H-
pyrazol-5-yl) -2~ {methylsulfinyl)pyrimidin-4-amine (8 g, 31.2
mmol) in methanol (200 ml) at 0°C was added a suspension of
Oxone (44 g, 71.7 mmol) in watér (100 ml) portionwise over 10
minutes. The mixture was stirred for 30 minutes at 0°C then
warmed to ambient and stirred for an additional 2 hours. The
reaction mixture was filtered and the resulting solid slurried
in agqueous sodium bicarbonate. The mixture was filtered and
the solid washed with water, then diethyl ether. The solid was
slurried in ethyl acetate, filtered and dried. This gave the

title product as an off-white solid (7.9 g, 88%); H NMR (d6-
DMSO) & 2.24 (3H, s), 3.35 (3H, s), 5.85 (0.5H, brs), 6.50
(0.5H, brs), 6.95 (0.5H, brs), 8.00 (0.5H, brs), 10.95 (1H,
s), 12.28 (1H, s); MS ES + 288.07, ES - 286.25.
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pyrimdin-4-am ne [0097] To a stirred suspension of
6-chloro-N- (3-nethyl-I H

woRoEas66s- yl ) - 2- (et hyl sul finyl) pyri m di n- 4- aRCNAISE®6/042994
g, 31.2 mol) in nmethanol (200 mM) at O0C was added a
suspension of Oxone (44 g, 71.7 mmol) in water (100
m ) portionwi se over 10 mnutes. The m xture was
stirred for 30 mnutes at OC then warnmed to anbi ent
and stirred for an additionagl 2 hours. The reaction
m xture was filtered and t resulting solid slurried
i n aqueous sodi um bi carbn e. The m xture was

filtered and the SO|Id l{h wat er, then
di ethyl ether. The so} i n ethyl
acetate, filtered and dr| |scgave the title

product as an off-white SO|I (7.9 g, 88%; 1'H NWR
(d6- DMSO 6 2.24 (3H, s) , 3.35 (3H, s) , 5.85 (0.5H,

r , . .brs 9 0.5 rs 8.00 , ., ..
N- ‘? e se%hy(fo @?P(Yﬁ%gd%%-%W@H?-giﬁ?owzgwdm-2 -
v1tB88)03- fESordﬁﬂéﬂyi)cyéﬁbpﬁ“@éﬁﬁﬂéﬁﬁﬁiﬁﬁlde
PCT/ US2006/ 4 HNHHI N ~-
A SRETEE?H (’g %e g’ eI T AT E SR ‘fo%ﬁ?gﬁycgcé(ﬁllé’%ﬁ?ﬁ“ﬁﬁ"
cardbmaﬁidylthuo)gﬁ fd L mopdiENydn € yet Opl opantcanbaxamyde 11-
A sol ution aqf s .
PYIRES: P dY 624 S IR DR ) 6T bpi pna- BAPSosdmiag ¢-°
mmof 1. Ongt - éu&dﬁﬁﬂ)(ﬁmdm@ NMsﬂﬁbitéﬁ mebbykolkHis n. Reactlon
razol - ﬁﬁé met hyl sul f on %£ ri mdin-4-amne
misBEER GO0l £ e LI o S SRshORtEa Y008 FsPRe (60
ml) 18whshBaaetiiten saf XINHIeC@®0ad €l t Dok 008Dt AOPEr akube (30 ml),
‘%gen d||u ed mnth Et CAc (60 m washed with sat.
AT IREHAESCGI ut itort (CFE T IR THeE %ﬂ@aw ingypgyo- Crude
proﬁN@804)a.s buktieried and congentnadeg b8r¥BEYOoonClde ca
%ﬁ mﬁs purified by flash chronato?raph on silica
Etgﬁf BFBRLr 6P 36 50 VoM tH- Y V't hel EE &l ECEBRPGGnGSaghite
solWhi teoomel,i dok800mE+ 400). ES+ 419. HNHH NN ~

N-{(4-((4-(3-methyl-1H-pyrazol-5-ylamino)-6- (3-cyclopropyl-3-
hydroxyazetidin-1-yl)pyrimidin-2-yl)sulfanyl) -3-
fluorophenyl)cyclopropanecarboxamide (I-11)

‘A mixture of N—(4—(4—(3—methyl—lH—pyrazoi—S—ylamino)—6—
chloropyrimidin-2-ylthio) -3-fluorophenyl) cyclopropane-
carboxamide (160 mg, 0.38 mmél), 3-cycloropylazetidin-3-ol
hydrochloride (70 mg, 0.49 mmol) and DIPEA (0.20 ml) in n-
butanol (1.5 ml) were heated in microwave at 1300C for 1 h.
Reaction mixture was then cooled to room temperature, diluted
with EtOAc (20 ml), washed with sat NaHCO3 solution (10 ml),
water (2 x 10 ml), brine (10 ml), dried (MgS04), filtered and
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UN NHS 1 O HO F
N-(4-((4-(3-nmethyl-1H pyrazol -5-yl am no) - 6- (3-cyel opro
wORDe7B56164 PCT/US2006/042994

hydr oxyazeti di n-1-yl)pyri mdin-2-yl)sul fanyl)- 3-

fl uor ophenyl ) cycl opr opanecar boxam de (I1-11) A m xture

of N-(4-(4-(3-nethyl-1H pyrazol -5-yl am no) - 6-

chl oropyri m di n-2-yl t hi 0)-3-fl uorophenyl)cycl opropane-

e . .

v iy 1 42etT 0L ol Tt o o e Tty 66"
chremaEpgapghpl PEASE0.126 ndBtOAT fRetbrtrlan®? Q. 80nk) wergive the
tithaESHgbUnH‘ Qﬁo‘éfa%%j]%te 13006 T ofs ]mn% 25“?99%13?‘*\11\45 {pMso-ds)

m xture was then cooled to roomtenperature, dilute
0.3% Ph3Et OACH(2®) nl P, 4Washed W2 H sat) NaHCEB-8o86t i(énH, m),

o100 o U L2 0 1D SIS STE), 2 2o

2.1PCTLUS2006/ 0429943 .a\vapar at.edn)i n ¥akt2io(1 Giuderpsodust 67 (1

putifie | ash hro;’rqu y siliga
H %%?OA%? Pelfr’r'gl l%goﬁ{t’o%éfo sé)’ to gél)vgj‘tqlﬁ’e (9)?1 t?éggoﬁpganél H,
m) , a%. a5Whilt &,sdl i, d9o(25 nig, 29%)., 1H NVR (DMBO-dB) 11.9 (1 H,
0,33:0.36.(2_H n), 0.42-0.48 (2 H, n), 0.82-0.86 (4
br ¥ 'n'f’,g+ $o55o0. 0 (2H n, 1.85-1.89 (1 H, m. 2.08
[0098] HTa)le 23 Ieldw Idepilctl dhtal3fb6- 8e¥ha(ih Hxanplary

1 H. br s 5.67 (1. H 1 H 58.(1.H b
conZo b 1athe oty 258 5 wf deiodjaeSFibdalip ye
Gener§l23chémp] (BthotiDBE5 aid Hn Fxarddld 1 Hrompous). numbers
corES1pAR0- 99 (100981 L able. 3, bel qw depi ot data for

certarn exeinary cghpounds rade accor ding Yo the

nmet hod described in the General Schenme (Method B) and

i n Exanple 6. Conpound nu r.s. correspond to those

conpounds .g_,ep.i._c_t__eg..Ln..Ia_@_%%‘?::_%-Tabl e ,-3 Conpound ML1
| Compdind i &)1~ Niol Wvhs) (1) MSO-d6): 0. 33-0.36 (211, Mot ceing
30 42- 0. ddbsy . 11 INVR 211, 1) 0. 82-0. 86 (411, my, 1.2111Rbmins)

(211, m), 1 1[499v80-d6)8b633-B% (Ol1d).422.48 (311,s), — 7

[ brs] 5. 67 (bl 393 1 5mo0AE) 5953 10, A B )

 Ors), . B8511.88 ) 1Hamp2 HMSA10-2: 54 1L Bea s )

19152-7. 88 | 3-¢b- 35 (411 £®). 5.42 (111.brs). 5.67 (111. 8). 5.8
(1ll.brs), 7.42 (111.d), 7.52-7.58 (1F.m), 7.75
(111,d), 9.27 (111s), 10.65 (1), 119 (1Hbrs) | |
(DMS0O-d6): 0.20 (2H. m). 0.42-0.51 (4. m),
0.59 (211, ). 1.07 (1H. m). 1.40 (111, m). 1.99 (3H.
. 1-19 494.58 | m). 2.24 (21, m), 3.81-3.94 (411, m), 5.36 (111, s), 9.304
: 5.70 (1H, brs). 7.47 (2H, m), 7.72 (211, m). 9.27
| . JUH.9.9.99(1H. 5). 1165 (1L, brs)

o
W
t9

Example 5

N-Benzhydrylazetidin-3-one
[0099] To a stirred slurry of 1-(diphenylmethyl)-3-
hydroxyazetidine (30g, 0.126 mol) in triethylamine (63g, 0.628

mol) was added a solution of sulfur trioxide pyridine conmplex
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(111,d), 9.27 (111,s), 10.65 (111,s), 11.9 (1 1i,brs)
(1JMsO-d6): 0.20 (21-1, m, 0.42-0.51 (411. m, 0.59
wO020a7/05§1641. 07 (111. in). 1.40 (111, m, 1.99 PBTAS1006/042994
1-19 494.58 m), 2.24 (211, n), 3.81-3.94 (411, m,
5.36 (111. s), 9.304 5.70 (111, br s), 7.47 (211, m,
7.72 (211, m, 9.27 i 1 (111, s), 9.99 (111, s), 11:65
(111, br s) Exame 5 0 N N Benzhydryl azeti di n-3-one
0089 0 tisr ( en
(S0g ar oo el AT (b o e et ) B BOREL Ty Pl 38 over 30
min\eggg Uhe28&espdlty nga s igddece aﬂiﬁ)lmrmdotosﬁmﬁqr for 30

: L Qxi pyridi C ex - V\D2007/ 164

man Usg§86/¥82%§3%n ?‘gngtdgﬁt? é%s MBS i A RN (gd?ousmevgBt and
poux8@0intdy dr opwicseeowdr wWalenm anESand'hetMgL:uatengte (800

m ure_was .war,ned to 50C for 30 The reacti
mi) %%\ejrgr ?ltczhényc?clfole § 0 & |e(§naa?f§1 out ldemﬁlt’oegtra(:ted
witim «thye etewater (Glk) 2amd relt) hy|Tme¢<ﬁlﬁlell(1&ﬂ)Oorgh)11cThe

r anlcla er . was se ar ted .and t he ueo extra
oOlut? REt HYF Sad8FAL é'a(sgl 28%%“5 t@I;"ﬁe ?ﬁ%‘&ﬁ)rggh
satgohuéiohsiner ezt)heml\washﬁﬁa/mthnal\@ﬁ@ﬁm@ra xuPP@nd), filtered

t hen at.ed r|ne dried, nesi um
and c??a?e?ra%efite :(:iL once rpa"fléjdgléfﬂgg?e%?gbgamﬁgl'
eluplngf wedhos -giolki eahg&l acealatdd feptwnrdh. STAO%Dedliybt was
acetate/petrol. The product was obtained as a white
obtapred e.?aazyhlgsoFol'lﬁ NV -ESC1 B &% i 0B NMRLCDGhs 8 4.07
(a114. 82, (AHg2S)au?. 49~ 7733 6H 39 ¢6; 33 (4 s4) (aPH g)
1- Benzhydryl 3- cyclopropylazetldln 3- ol hydrochlorlde
[ 00100] A solution of cyclopropyl magnesi um broni de in
THE (0.5M 600m, 0.5 nol) was c‘gﬁl ed to -78C under a
nitrogen atnosphere. Precipitati appeared to occur
at this tenperature. A solution of _,
N- benzhydryl azeti di n- 3- one (24]29], 0.102 nol) in
anhydrous THE (130 n1)/vva adﬁéd dropwi se over 30
m nutes. The m xture was ;kred fofk an additional 90
_

\\

I
\/,/:

1-Benzhydryl-3-cyclopropylazetidin-3-0l hydrochloride

[00100] A solution of cyclopropylmagnesium bromide in THF
(0.5M, 600ml, 0.5 mol) was cooled to -78°C under a nitrogen
atmosphere. Precipitation appeared te occur at this
temperature. A solution of N-benzhydrylazetidin-3-one (24.2g,
0.102 mol) in anhydrous THF (130 ml) was added dropwise over
30 minutes. The mixture was stirred for an additional 90
minutes at -78°C after which time saturated sodium bicarbonate
solution (400 ml) and water (100 ml) were added slowly. The
mixture was then diluted with ethyl acetate (1L) and allowed
to warm to ambient. The organic phase was then separated (the
agqueous layer was an emulsion of magnesium salts but was
easily separable from the organic layer) and the agueous

extracted with ethyl acetate (3x300 ml). The combined organic
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m nutes at -78C after which tinme saturated sodi um
bi carbonate solution (400 m) and water (100 m) were
wadadedselow y. The m xture was then dil uted weCivustdegl42994
acetate (1L) and allowed to warmto anbient. The
organi ¢ phase was then separated (the aqueous | ayer
was an enul sion of magnesiumsalts but was easily
separable fromthe organic layer) and the aqueous
solExisast RErvi thet hlsracetale 3300 ). -Jheacerbbngd) |
organic - 39 WD 2007/056164 PCT/U82006/042994
driegQ| (A3 FRSSheMe SURER bRdshdd Ware brane cscamgeatéategogo give a

palJHQellg®|891(nﬁﬁge%Hﬂ@éﬂﬂégnﬁarlgiéé %ﬁd ﬁfgca eluting
concentrated to give a pal e yellow oi e cru

witlh #9 13@8 BRh¥Ll PE&tgéle/Patindlng TWﬁtlhei@lngIZ@ @@ﬁyhol
(28 865} a8k p&&ggblvyae re%l&lhtérng( A&Stﬁg)sg@ tion
di'ssol ved i n ether an the s utlon COoO0 é
cooked O %P@olatﬁQAU@ﬂOHCPf|HQﬁtkﬂ 2 180Mpl )30asl) was
theﬁrgﬁﬁégd&gog&gg@'%%eQV%% “iﬂﬂﬁ%gesthhﬁché §§|érec1pltatea
precipitated rom sol ution e Tesul ting slurr
fromtseledian. OEHE0¢6§Wlta@@|ﬁhyﬁﬁy:Mh$n$m¢esedheh 0°C for an
ddfﬁiéﬁ%fd TQ?gEE'EeEh%%k% é%?shﬁgemfift§£h$%ke was
the so rae under vacuum 'S
WaSH@¢nwsh@detherpﬁQda@p as.) aaﬂﬂtuhexﬁ¢xh42@rzgd 886¢r vacuum.

- +0..50 5 5y .
B Ay i e U e L
NMR 63 0DMED BH,0 B1- 6. 86 ({4dH, mbrsl 3% 30 %HSOm()GHo 91, (0.7H,

7,61-7,.82 (% n&; ES+ 280 71.
™) 93 gehzhytPy I 55: ciféi opr&fy1 - 3:¥1u6}oai%t?%|ﬁ% 7H, d), 6.35
(1 hysttochl orsde7.£00%61], Hat uratead NaHCOBa 10Q) M swasso . 71 .
added to a suspension of
1- Benzhydryl - 3-cycl opr opyl azeti di n-3-0ol hydrochl ori de

(7.78 g, 24.50 mmol) in ethyl tate (100 m). The
m xture was transferred to a separating funnel and
shaken vigorously until all he solid had

di ssol ved. The organic S separated and the
aqueous extracted furthee=w [h ettyl acetate (50 nml)
The conbi ned organi c extr s were dried (Na2SO4)
and concentrated an oil. The-oil was dissolved in

di chl or onet hane

1-Benzhydryl-3-cyclopropyl-3-fluorcazetidine hydrochloride
[o0o101] Saturated NaHCO; (100 ml) was added to a suspension
of 1-Benzhydryl-3-cyclopropylazetidin-3-o0l hydrochloride ({(7.78
g, 24.50 mmol) in ethyl acetate (100 ml). The mixture was
transferred to a separating funnel and shaken vigorously until
all of the solid had dissolved. The organic layer was
separated and the aqueous extracted further with ethyl acetate
(50 ml). The combined organic extracts were dried (Na,30,) and
concentrated an oil. The oil was dissolved in dichloromethane
(100 ml) and cooled to -78°C. [bis(2-methoxyethyl)amino]sulfur
trifluoride (5.98 g, 27.05 mmol, 5.0 ml) was added dropwise
and the solution stirred for 30 mins at -78°C and then warmed

to 0°C and stirred for a further 1 hr. Reaction was quenched
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(100 mM) and cooled to -78C.
[ bi s(2-nmet hoxyet hyl )am no] sul fur trifluoride (5.98 g,
wazo@®semswl , 5.0 m ) was added dropwi se and t RET/US2006/042994
solution stirred for 30 mns at -78C and then warned
to OC and stirred for a further 1 hr. Reaction was
quenched - 40 WD 2007/056164 PCT/ US2006/ 042994 with
Saturated NaHCO3 (50 m) and brine (50 m) and the
w1CEQ§§E’H§atEéyﬁraH%6 r 8k &gy i aHddbs:fah@rQ%t b e &@ tHe ‘aqueous
he conbi ned organlc extracts were dried ) and"
laY%En@éﬁ¥?9F@é wet@lweqblqnﬂmQﬂ@%n¢. 3%emérud@hmasombined
orge@Hﬂ:féﬁgrQQté' ije% %6l1e cf e %@ hﬁd 5%%%“1%' ted to give a
acefate/pefrol. The resulting al di ssol
vellawephbr m@ocmu)ieaméla Iw:s@lmdmnc@@ledat o0e0C. eAutlng with
o | i.n.-et e ad
5 A R e
in ¢vrlarsolofi oh) Tne thesHdliulgial wogledstst DPredratolGtion

f I ' i d.The
or 457,20 Q00LL 308 18 g ISE I8 JbALe Shpllee over o
mingpédd ﬁhéeacwnéeﬂtV@MﬁﬂmpfﬁﬁQBdLﬁlﬁ@h@dlhheonerﬁECt

' | 4. 71 610 NVR. d4-

reo Pl ib Se? b5 Bediysty B0 QY Ryt o
mingt &§9- Bhén f@lHerbds)Thk E&IkeMSQdkﬁiwmg wES&eﬁSQ;tE ether

T t
(20 ) ST s BIS RIS RREL U0, cypigea che

procﬁtﬁb@U§§aaCﬁh&lE§éstblllamd(elr 7n_u tg oger was'radded gt-hanel 5 o0.30-

0 %120 n1%. A sol ution u
> Benzhydfyl - 3- éycl d&ﬁopﬁr% £ 1udtlodzetd ditd ™), 5.50-5.60

(1uhygroghl orider(@e74108, %b.,2%Jgwmlgoin ethanol (50 m)
was added to the catalyst and the m xture

hydr ogenated at 60 psi on the Parr shaker

hydr ogenati on apparatus for rs. The reaction was
filtered through celite and goncentrated to an oil
Et her (50 mM) was added a m xture cooled to OC

and stirred until a precigntiate forned. The
suspension was filtered and the filter cake was
washed with ether (20 ni) 8fH the solid dried under

3-cyclopropyl-3-fluorocazetidine hydrochloride

[00102] To wet 10% palladium on carbon (Degussa catalyst)
under nitrogen was added ethanol (100 ml). A solution of 1-
Benzhydryl-3-cyclopropyl-3-£fluoroazetidine hydrochloride (6.74
g, 21.23 mmol) in ethanol (50 ml) was added to the catalyst
and the mixture hydrogenated at 60 psi on the Parr shaker
hydrogenation apparatus for 5 hrs. The reaction was filtered
through celite and concentrated to an oil. Ether (50 ml) was
added and the mixture cooled to 0°C and stirred until a
precipitate formed. The suspension was filtered and the filter
cake was washed with ether (20 ml) and the solid dried under

vacuum. This furnished the product as an off white solid (3.00

g, 93%). 'H NMR d,-DMSO & 0.52-0.56 (2H, m), 0.59-0.64 (2H,
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vacuum This furnished the product as an off white
solid (3.00 g, 930) . 1H NMR d6, -DMSO a 0.52-0.56
wO02bi7/05%164 0.59-0.64 (2H, - 41 WD 2007/ 056164 PCT/US2006/042994
PCT/ US2006/ 042994 n),1.35-1.40 (1H, m, 3.91-4.10
(4H m, 4.01-4.23 (4H, m, 9.50 (1H brs), 9.63 (1H
brs). Exanple 6 IN HNNNa~CF NS'" o F
N-(4 (4 (3-net hyI - H-pyrazol -5-y| am no)-6-(3-cyc| opr op
?I uor oazetl &I - 1 yI ) pyr| m d| n 2 yI thi o pﬁenyl '5,33,(§-H’ ™
9.50r itHuobopr op&naii dé-H.Cdrmpound | -14) ~ \ N HN H N
NSMe F
6- (3-cycl opropyl -3-fluoroazetidin-1-yl)-N(3-nethyl-IH
- pyrazol -5-yl)-2- (et hyBx@r@ s/ rd m di n- 4- am ne
[00103] To a m xture of
6- chl oro- N- ( 3- net hyl - | H-pyrfél , - 5-
yl)-2-(net hyl t hi o) pyri m di nil4-tani ne (150 g, 0.58 nDI)
3- cycl opropyl -3-fl uoroaz ne hydrochl oride (132.2
g, 0.87 not) was added @v erhy¢rani ne (208 g,
1.61 nol) and isoRro N/f\ls L)%and t hen heat ed
to ref lux for 23 . The reaction was cooled to
slightly hazy solutifon to 85 C and filtered and the
N- (horRgeBeRUsngal Uk_@RGanReN Ivat ath 4 9) 26 - mxnwahopropyl 3-
volunme. Et CAc was added (1 L) and concentr at ed
ELuGFApARFiFe ke Y LEPOEE ELD - Zmdl Hake (aheyy hora- adaed
trifldotBprobayahs asenaicatRihdProaic started to
crystallize product during the extraction). The
aqueous |ayer was further extract€d with EtOAc (500
m). Concentrated the 1st organi§ wo dryness to give
a white solid. Hexane (750 mi )*vaaﬁr\{ added

~N
%N | N/)\SMe

F

6-(3-cyclopropyl-3-fluorcazetidin-1-y1l)-N-(3-methyl-1H-
pyrazol-5-yl) -2- (methylthio)pyrimidin-4-amine

fo0103] To a mixture of 6-chloro-N- (3-methyl-1H-pyrazol-5-
y1l)-2- (methylthio)pyrimidin-4-amine (150 g, 0.58 mol), 3-
cyclopropyl-3-flucroazetidine hydrochloride (132.2 g, 0.87
mol) was added diisopropylethylamine (208 g, 1.61 mol) and
isopropanol (1.125 L) and then heated to reflux for 23 hours.
The reaction was cooled to slightly hazy solution to 85 °C and
filtered and the homogeneous solution concentrated to a
minimal volume. EtOAc was added (1 L) and concentrated to
minimal volume. EtOAc (1 L) and H,O0 (1 L) were added and the

layers separated (organic started to crystallize product

during the extraction). The agqueous layer was further
extracted with EtOAc (500 ml). Concentrated the lst organic
to dryness to give a white solid. Hexane (750 ml) was added

to the 2nd organic extract and the slurry was stirred at

ampient temperaturte, then cooled to 0 °C for 30 min.
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to the 2nd organic extract and the slurry was stirred
at anbient tenperaturte, then cooled to 0 C for 30
woizm7/05642 WO 2007/ 056164 PCT/ US2006/ 042994  PCrriusemd/042994
and washed with copious Heptane. The filter cake was
dri ed under vacuum The filter cake and the white
solid from the 117L extraction were conbined to
afford 155.1 g of the desired product. (155.1 g, 77
; 4
Fll%?‘e& gy?w%.g%@%_'w‘}&@l M;@lls éileé%ﬂ‘xez 'EhQ ggl\gg? cake was
drl%ﬁSQDQeg7Ve¢Humn) T@@9210ﬂ¢rknak§ amﬁOﬂh¢1Whlbe splid from

theﬁ%ﬁégg%gaéa}%ﬂjwégé(égabfﬂedE§+ g%%oyd ﬁ§5H§ @ d% HHE

desBr¢Qd- pyotioptopylS3--fll gor 0z et)i di Y INNR ) {DMEG, neOAyMHEMH 0.44
- rao-5- ) - 24 (et hyl sul fon pyr'm' I nz4-amn
(2H[0'8>1/04f'koso¥h ?n) "?I?s)é sulfpnyld pyri maingdraingy 5 4,

ut'i on
(3HB-$ B, cycBepBopyl (3Hf,| wor,0&zexd diyH - Ioxr s), 6.04 (1H, br s),

I (35me yrazol -yl (met hyl t hi o) pyrimd
Q'Z?ngﬁﬂ-}% argr? he‘il(:l ng 389% 3)3%/(90% (5.2 L) was

cooled to 0 C A sol uti on of oxo (526g, 855 nmol)
in HO (5.2 L) was slowy adipij%% the slurry keeping
the tenperature below 5 C. Afg naddi tion the
reaction was allowed to war m tlo rdom t enperature
overnight. A 10 %solution o HSB (325 m) and a 10
% solution of K2CO3 N 2. 6~) tben added to

neutralize the reactio xture, the sol ution
filtered and the filterFcake washed with H20 (3.3 L).

6- (Fheys0bpdopes -3l kioed aize {2 6,1 . N- wemé@hyu@ﬁ-
filtered_and the filter cake washed with H20O (3.3 L).

PYrapRl s3rvd) vds (@eteylsnddonvddrimimidin gt -aning . 1H

U. i H a 1din-1-
[oo:NMRJ (DMSQM Qs ?)éH,(J%Sf - 5%&%}5(%}{1'%3 9%1138%% (é@t,d 1

(1
Y1) n‘)“ (3: @st{lxm 1Br Pyyazog, é?y(ll)Hzb?m%t)hY:QtQBO(HYFl@}dln 4-

amide. @]1:361 9@9S)nmog$+l%6zde'0}143(5 \@@)OQZ;AQ%A@ffed to 0 °C. A
PCT/ US20 6/0429
solution of oxone (5769, 855 mmol) in H;O (5.2 L) was slowly

added to the slurry keeping the temperature below 5 °C. After
addition the reaction was allowed to warm to room temperature
overnight. A 10 % solution of NaHSO; (325 ml) and a 10 %
solution of K,CQO; (2.6 L) was then added to neutralize the
reaction mixture, the solution filtered and the filter cake
washed with H;0 (3.3 L). The solid was slurried in H,O (2.6 L),
the solution filtered and the filter cake washed with H,O (3.3
L). The solid was dried under vacuum (72.3 g, 51 %). 1H NMR
(DMSO) : 0.47 (2H, m), 0.60 {(2H, m), 1.43-1.46 (1H, m), 2.20
(3H, s), 3.25 (3H, s), 3.97-4.11 (4H, m), 5.93 (1H, br s),
6.47 (1lH, br s). 9.88 {(1H, s), 12.01 (lH, br s). ES+ 367
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INHNfN~{{ NNCF, r,NNSF
N-(4-(4-(3-nmethyl-1H pyrazol -5-yl am no) - 6- (3-cycl oprop

WO 2087056164 PCT/US2006/042994
fluoroazetidin-1-yl)pyrimdin-2-ylthio)phenyl)-3, 3, 3-
trifluoropropanam de (Conpound I-14) An slurry of
6- (3-cycl opropyl -3-fluoroazetidin-1-yl)-N(3-
nmet hyl - 1H pyrazol - 5-yl ) -2-(net hyl sul fonyl ) pyri m di n- 4-
amne (61g, 170 mmol) and 3,3, 3-trifluoro-N(4-

mer capt ophenyl ) pr opanam de g, 175 mmol) in CH3CN
(1300 nL) was heated to re| |NX for 1.5 hours. During
this time, the slurry tr'd on1th|n and
yel |l owi sh to thick and rlNll \WféCFThe m xt ure

was then cool ed tgcgjﬁb d@at this
tenperature for 15 Flltered and washed wth cold
CH3CN (650 nL). The Fesulting solid was dried for 20

N- (Po4s (3t m3B G 1UNGLIH USRS VAGHUE 1 ADE - gbl(gecggllbg,rml 3-

charged. to a SU|tabIe reactor wth Et OAc
flu%ﬁaaﬁﬁﬁéélé‘(‘éaty)l RYEEen 0 - 2 Tkt QL BRenyAS §t'|3r'|3€d
trifhhbkopeofah@ni@dd dicdnymiled: - 1oen, the |ayers were
separated and washed the aqueous with Et OAc (390 ni).
An fr%\érébnrsﬁnéd (Grgariienwegmts ek buorpredt dden-Mysdi -N- (3-
metﬁyht@ﬁeﬁyr%@%h&%Jyﬁﬂliﬁ6¥¥%K§£ghﬂ%%n9ﬂﬂprQH&é@hr@L%%lne
to mnimal vol une on rotavap.” The resu tihg mxture
(61gmsly 8- BRPIY alPFick Sd ot~ o7 Ereyeo aid (hexane to give

Ite s 1H
mer&ﬁﬁf@ﬁ%bﬁ?ﬂ) f%%ﬁ?aﬂ%ﬁé‘M@lig P%ﬁdm&?ﬁo é% Sﬁégh ZﬁBOO mL)
was n‘ﬁlea&eé gog refipx rﬁor 205 l'(CEH”S s), D?erEgsth@S( EHmem) the
sl u§r§5t§af‘1gf(ﬁ‘ﬂs Mrom 143 Brrd @ﬂomsh7téot¥11§§ Q%H
7.65-7.70 (2H, d). ES+ 5 00105] Tabie 4
brLbi%@Wdé‘bPéﬁs dathe fpctenrs aiss eti(l’éﬁml apgledotipodnds and
st i FRde gecondi nqeke,érhdecmmﬁrdﬁs%%med wlkgﬁea%ﬁaf Fhshed
Schenme (Method A) and i n Exanple 6. Conpound nbers
ch%ov?é@p@ﬁd¢¥o(Eﬁ@s@béonpgﬁﬁdgaﬁﬂ%QﬁﬂﬁiSQﬂﬂQ&W%ﬁlﬁrled for 20

nouf4 at 38 °C under house vacuum. The white solid was charged

to a suitable reactor with EtOAc (1300 mL) and NaHCO, (sat)

(1300 mL). The mixture was stirred until no more solid
remained. Then, the layers were separated and washed the
aqueous with EtOAc (390 mL). The combined organic layers were

dried over MgS0O4, filtered, washed with EtOAc (130 mL) and
concentrated to minimal volume on rotavap. The resulting
mixture was re-crystallized out of EtOAc and hexane to give
the desired product as a white solid (56.2 g, 72%)1H NMR
(MeOD, 400 MHz): 0.40-0.45 (2H, m), 0.60-0.65 (2H, m), 1.3-1.4
(14, m), 2.05 (2H, s), 3.25-3.40 (2H, m), 3.85-3.40 (4H, m),
5.40-5.50 (2H, m}), 7.50-7.55 (2H, 4), 7.65-7.70 (2H, d). ES+
522.

[00105] Table 4 below depicts data for certain exemplary
compounds made according to the method described in the
General Scheme (Method A) and in Example 6. Compound numbers

correspond to those compounds depicted in Table 1.
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WO 2007/ 056164 PCT/ US2006/ 042994 Table 4 Conpound M +

11 12 [ NVMR No (cabs) Rt (rains) (MQOD): 0.40-0.45
wO24dr/056m64 0. 60-0. 65 (211, nl), 1 14 J27 OO 1. BE1/UA2006/042994

(111. m, 2.05 (211, s). 3.25-3.40 (211, 111), 9.235

3.85-3.40 (411, m, 5.40-5.50 (21.1, ni), 7.50-7.55

(211, d), 7.65-7.70 (2H, d)

ST (13MBO-d6) ¢ 0.45-0.48 (2117 n), 0.6-0.83 (2117,

0.87-0.92 (411,n), 1.45 (]Ilaqol@'s;), 1.82-1.85 1 18

498. 70 (11 1, m,.2.02 (31Ls), 3.8-3.95 (41 1, m, 5.3 .
Comgomnd (1M1 vBA&)NMR75 (11 1, brs), 7.4 (111,d), |

No 52- 87%{1 11,m, 7.8 (111.d). 9.4 (11 [,brs), 1 ‘7‘“‘“5) )

(111, brs), MIFOPII0.50-bras) (2 (IDMSD.46X):.6 022 P ), 25
14311, M54 A2-1G-23 (120 nbj Y5 (AL120: 1226 AA@ILmD) .| o 5os
1°75- 1. 62511 3r85-3 20411 20, HAG.560 (2H7 n() 11305155 2
3.65-8.8 (411,md, dp7l5(A10(1Msy), 5.4 9.34 (1 |
I, vbrs). 7.3 ((ZiMEodd@) : 0:432 4211 1.6)). 0.8-0Lo T é:ﬂng—r S
1ﬁ|0i\é\|((1)1|1:' s) 0.8710 92 (Al I pns)s (1 Bxaoph 8271 85N N HIN S' F
~ o) (111,m), 2.02 (311,s). 3.8-3.95 (411, m), 5.3
N8 (5- (423 et hyivold Py aE0IbrS: Yk aniiRg) 76263y clopr 6
yl - 3- _ (lllm) 7.8 (111.d). 94(111brb) 107(lllbrs)

f1 uorpazeti diinqkph) g 5|md|n2 I'thi o) pyr| |n- -yI)-3

, 3, 3- [ triflugrepngpa m(ﬂﬁzb%s £l f‘%
sol ut{on of dﬁ lﬁmrp@pyﬁs {13 HS
19%¢l opropydy -ﬁmr Z?ES@' mﬁ) sl\'z( w-m PY§34
zol - 5 yl) pyn i fji¢ ‘bFL 'PJH% nd
BOC20 (220 nmy,;pl (; S ydr OXI de ;
sol ution (0. 4'}8 rrgl) and ]?Orri) vvas added -DVAP (-5 '

ng). The resulting solution was stirred at room
tenperature for 3 h thenBwxasipdet Wi th sat. NaHCO3
sol ution, brine, dried (I\/QS}? filtered and

evapor at ed in vacuo. O ude groduct purified by flash

chr omat ography (12 g HN NN H
H N _~LF
N
%N/(I:IJ\SG o F

N-(5-(4-(3-methyl-1H-pyrazol-5-ylamino) -6~ (3-cyclopropyl-3-
fluorcazetidin-1-yl)pyrimidin-2-ylthio)pyridin-2-yl) -3,3,3-
trifluoropropanamide (I-21)

[00106] To a solution of 2-(6-aminopyridin-3-ylthio)-6-(3-
cyclopropyl-3-fluoroazetidin-1-yl)-N- (3-mehtyl-1H-pyrazol-5-
yl)pyrimidin-4-amine (300 mg, 0.7 mmol) and BOC,0 (220 mg, 1
mmol) in 4.5 M sodium hydroxide solution (0.470 ml) and DCM
(10 ml) was added DMAP (5 mg). The resulting solution was
stirred at room temperature for 3 h then washed with sat.
NaHCO3 solution, brine, dried (MgS04), filtered and evaporated
in vacuo. Crude product purified by flash chromatography (12 g
$102, EtOAc/petrol) to give desired intermediate (60 mg, 17%)
ES+ 513. This intermediate (60 mg, 0.12 mmol) was dissolved in

pyridine (2 ml) and 3,3,3-trifluoropropanoyl chloride (34 mg,
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Si 02, EtQAc/petrol) to give desired internediate (60

nmg, 170) ES+ 513. This internediate (60 ng, 0.12
waoni7joseims di ssolved in pyridine (2 mM) and PCT/US2006/042994

3,3,3-trifluoropropanoyl chloride (34 ng, - 45 WO

2007/ 056164 PCT/ US2006/ 042994 0.23 mmol ) was added

dropwi se and then stirred at room tenperature for 30

mns. A further 3 drops of 3,3,3- trifluoropropanoyl

0. 2§hrlnr95'l§jew‘£§r g sadded 1 w%or f%PdTPJﬁérgostQPPé‘@éS%Q”rESm

product after stirrin urt her m ns
temperetisn APXt APemias -t Rerf woriventy aleebs ro¥agud, 3-

t:riffﬁi)gnggFg gﬁolcm%ﬁ%m&g 324%.@%% i9L) 80 lete

stirre tenperature m xtur
congeneennr apegrpAueic ad tad stclmmheng)rwuciulpumrl ad myns. The

reaf £0A" A LYRLAMBANA LT SRpe ).t o MECN L0 T 010, e

give title conpoun as a Fe'So17d and
redhysoB866) i 2HPRVR (RDVEO-/d6)A 0(120n10) 2ind BtH rrgd, 20. 36om

1 1
conbe BBl o b 13k S My Bl ooy aouo ans
crudd 2okpde¥t @ui‘5-fﬁie80b(ylpﬁekpati:)a,tﬂVGQZ:@VIS)?aer Hred}e-dried
1 91 (1 S) . ES+H

Me%%%—?r (f/]%% Qq'hggi\g%pge%lt#%ngéfngo S “bé! wlggaecrbicfsalel?h%nd TEA

’SaltpréipéragboﬁBEaﬁ sioheVt  (hresceedpbundgousedli i2te m), 0.36-
d bed F3 ~
0. 3%@‘2&?5. dr SR A e st SEHeriyT ) br Gbehant e 2Hi DGR -50 (2
, -3.EF33F3C "A 8,/ mD,05.10-5.15 (12 H, s), 7.75-7.80 (1

4-£343. i f.L ugropropan ) 33 rj
(ﬁ Uo?opr ogaﬁzt I%lhogifeegf-’ B r9[ h@ogﬂendl’ VRS (r?re %e}a’ and’ -
10.2hafyed, t ®) a EBask23Degassed EtOAc (1950 nlL) was
[OOf6WFd' fhéoégﬁéggmgﬁtK% I&?%QTE (%rggggibe the
preparation of some of the compounds used in the examples

described herein.

Compound a

H
e
HS ©

3,3,3-trifluocro-N- (4-mercaptophenyl)propanamide

H

N
O CF
F3c\)LS/©/ f\ 3

8-4-(3,3,3-trifluoropropanamido) phenyl 3,3,3-
trifluoropropanethioate

4-Aminothiophenol was melted and charged to a flask. Degassed
EtOAc (1950 mL) was added. A solution of K,CO; (92g, 670 mmol)
in degassed H,O (1300 vol) was added. The solution was cooled
to 0 °C and the 3,3,3-trifluoropropanoyl chloride (55.2 g, 600
mmol) was slowly added to keep the temperature below 10 °C).

The reaction was warmed to rt. The organic layer was
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i n degassed H20 (1300 vol) was added. The sol ution was
cooled to O C and the 3,3,3-trifluoropropanoyl
wohbworoséie4 (55. 2 g, 600 mol) was sl owl y addedPCo/usemp/042994
the tenperature below 10 C). The reaction was warned
tort. The organic layer was - 46 WD 2007/ 056164
PCT/ US2006/ 042994 separated and washed with brine
(1300 nmL). Then concentrated on the rotary
. a : (e Sl urfq [ Hep /
e L P60 ") Tor 307 e Lot 203 T7b0-pEy hygg e ontraced
on pHgedosnd vt Ievagiquatpmivas Wovnlselid @€ sbnr8dedi An The
AV fisldtered. fui | 1S dri d
Hep SRR TS e TR S Rl e b o1 AeEE=R ggpo
was Hr@FEQd HB8d| t®e slurry was cooled to 0 °C for 30 min. The

. , 3=trictlhuaro- N- (4-ner.c. henyl ) propanam
=g P Si e panar b0y pheny? Sraed. tider vacuum to
giver theudespregametiyicate (544.38 @, 48%2%nol) and Et OH

(70 mL) were charged to a flask. Concentrated HCl

(22.5 nmL) was slowy added t® k t he

tenperaturebelow 30 C. T eacli orfFawas then heated

to 50 C for 17.5 h. Thg-Teatti o nixture was reduced

to 41 nL by vacuumdistillation at 50 C. Cool the
3. 3y gatriSaupyor-dond-ampemeattamhemdl X Sdanifewas

_,added. ,The.. sl jl.t the,filter cake
S ‘fmgg’%Shgglﬁitﬁ%rflﬁg%ﬂﬂﬁg’%éﬁgjhep 53070 vas dried
trifhderopacpamettd imedduckt 4 He g.dekss ? ednedbhpanddEL 2. 97§, mL)
8 le_9: ra- I.ahi bitipn S
o COIBP Cofpoinds Whre SerSonsdTor (Kal (2B 11 Tyt o
sloyvhyi pfitiedAtirokae® tdiend canrstiaidarebebopl 20 efzyn®he reaction
=] t | s OP | | : ( ) ) i
s ﬁégésg\%gﬁg%cgﬁ iseod ()C{Jtcgol%lnrhaﬁcémr}(tu@%fr%ﬁﬁﬁgﬁalegé}siture was
redipeft. 5P, 410mM MyChv2culwMJAIER 1 2Z6nM NaCGht 5. 5@M Cool the
hpengl pyruvate, 300 pM 3Q .pa/ ruvat e
reaﬁ?%\geggngo% %ge% ﬁﬁerlagt&qca eangks%}l'gr o(%&ng"slg. ha #ida. Tne
slusupstaat € 1ilcereentamat itdrs fiintdie asisaywas ewdfbpM ATPh H20 (3
Si i cal,s) nd 570 eptide. (Kenptide
x Bémgg?gaﬁqggb%i&éé.é%ﬁhfgé%§w4éé€r vaéuum Eo produce the
desired compound (192.9 g, 58%).

Example 9: Aurora-2 (Aurora A) Inhibition Assay

{oo0108] Compounds were screened for their ability to inhibit
Aurora-2 using a standard coupled enzyme assay (Fox et al.,
Protein Sci., (1998) 7, 2249). Assays were carried out in a
mixture of 100mM Hepes (pH7.5), 10mM MgCl,, 1mM DTT, 25mM NacCl,
2.5mM phosphoenolpyruvate, 300 puM NADH, 30 ng/ml pyruvate
kinase and 10 ng/ml lactate dehydrogenase. Final substrate
concentrations in the assay are 400uM ATP (Sigma Chemicals)
and 570puM peptide (Kemptide, American Peptide, Sunnyvale, CA).
Assays were carried out at 30 “C and in the presence of 40nM
Aurora-2.

[00109] An assay stock buffer solution was prepared

containing all of the reagents listed above, with the
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Assays were carried out at 30 "C and i.n the presence
of 4OiM Aurora-2. [00109] An assay stock buffer
weabanosers4 was prepared containing all of the Peagsmios/042994
listed above, with the 47 WD 2007/056164
PCT/ US2006/ 042994 exception of Aurora-2 and the test
conpound of interest. 55 pl of the stock solution was
placed in a 96 well plate followed by addition of 2 pl
excggt%oogtgego%ntzalaﬂaﬂgaﬁeereeaét é’é&ﬁa‘%hﬁ&so?‘t ih@g LeRt s
onpound (typically starting froma
nl @6n?—:]'e<ﬁtﬁé@anSQfIUIlSEMWdSTrreldm&ai el mas pﬁewaéﬂlbaﬂede
£01180eq 18y MhBHE €S A ar r
sl e By AR o 57 A0 o ol A orass pRREpAfiny Berial
dilylehens o@fr ahes twerte Cdﬂmundwe@:ymxmlhyl\/btecuhag from a
Vv, ate e over a 10
i e RS D b G o W TPl il prfihtea for
10 moputépeatr BeJfessicon hanatasilsi arsingit hetPdi byn addition of
f ckage (. hPad Prlsm yersion 3.
10 QR P h bR £naat C e R AT By ShoNeaF| FoFRTRined with
a MeBAyulExabplie ces: Smmm4M$Eténhederonver a 10
. dj Lr C) 0110 ay buffer.so
mln%%%%é%a?gg?ﬁ chIC[:Scobnm S elﬁnéfstz% W REPESS %ﬁa?g from
non10indk MyCkare8si%BaMaaiyh il Qo :gig/ctekneal Pris@2sofkware

al $Q,.cont aini 1 DIT a
pac%%eﬁ%gaégkgh?%ﬁ VShas pr efpaJr]C%a i aIgM tBﬁgf g;raphpad
SctTeaR?, psanf DtlhgoAmadnachrrslei utdsmy, . in a 96- vveII pl at e,

was added 2 pl of a conmpound stock solution in DVSO

and the mxture allowed to equilibrate for 10 m nutes
Exampl@S50) : Thauremzye (reacidsom)wamniibhiidbedabyateadiometric)

j tiog of 16 t Pl-ATP sol ut i
EOOf%g/pL)ﬂrﬁr 8par lblu%fgesrsaf]]butf IO &) plée??’ﬁgg 5§§88
consDRCedt oft enmof HAGEPMpHTe ) eactcv omvmgc:L,_st oppetl BSA and
o er 3 hou y addi tion
104 bR o hoPd A FHHE TEVoIAE E PR | BLoP pOPRERSRITT 1.7
mM DT catbdiel . pepMi denpithister a(&mam&;)d,etwm pedphyetihen assay
oIIo n : 00111] A _phosphocel | ul ose 96-we .

PuL I ht el I\/?FIP% % t&%t %ﬁgdrﬁ\ﬂéﬁ&é O%slﬁr%-%é‘g?ég plate,
was WMdded 0P pl of a ohpuMmhesw iolweidnpihopmMEo bh& the
mlxgggétéffogédtg% %%E@?%ﬂ}%%&'ég}'Hg“&gﬁhées at 25°C. The

enzyme reaction was initiated by the addition of 16 pl stock
[v-?’P] -ATP solution (~20 nCi/uL) prepared in assay buffer, to
a final assay concentration of 800 uM. The reaction was
stopped after 3 hours by the addition of 16 pL 500 mM
phosphoric acid and the levels of *’P incorporation into the
peptide substrate were determined by the following method.
foo111] A phosphocellulose 96-well plate (Millipore, Cat no.
MAPHNOB50) was pre-treated with 100 pL of a 100 mM phosphoric
acid prior to the addition of the enzyme reaction mixture (40
ul) . 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 pulL of Optiphase ‘SuperMix’
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pL). The solution was left to soak on to the
phosphocel | ul ose nenbrane for 30 m nutes and the
woheai@seusbsequent | y washed four tinmes with 208cpiusefosas2994
100 mM phosphoric acid. To each well of the dry plate
was added 30 pL of Optiphase "SuperMx' - 48 WD
2007/ 056164 PCT/ US2006/ 042994 liquid scintillation
cocktail (Perkin Elnmer) prior to scintillation
; nt.i G M. cr. e[3T! L Nk [ .
g e T IGval  5F *hbh-Srayee cal afysed o
sciphékdpoupsd craditods i 44450 wekeradeser fb-hediBy Sedditid 186 ion
CouHEeQﬁ_WQQlQQQ.WMLévg¥§”g¥lﬁbﬁwég %ﬁngQESnggﬁlbabkground
containing all assay conmponents ? Ich acts to
radgenatire tyhweaez dedernpriat by addinaddft bnodf thiee 500 mM
[ | ut | L of ._ca yzed _33P
R L R T s R R e B
compapkygtsuighdobnes tfa dim tdwset weastitedentywath prior to the
L phi bi tor coqceg;ration. For_ each Ki deternination 8
addﬁgfgnp8'nF§? ¥y pifdaltVF cHveri gt t neSEohteREr SPRaHe
cat&dpgedl’p LhJquMsOrRoust, weer eaobtiabied Yy GUHiLaE®ing mean
.~%DNBO stocks were prepared froman_ initial conpound
LACKIHERIGE CRYH WA IR URTRS UL 5reppgp inhibitor
condehutbensh. Kirovaldiem wer eicad il @l etohr onab okt badlints,
rate_data by non-linear regression using the Prism
CYPLGREWr EOYEERAGe LHEPIS TR N B 2 G A MR SoP t mar-8, Magompound,
wer® €96ai6AH. iEXapRh8 ckke | {dvdd M dbdik ONydS8aprepared from an
. . Radioactivity-based Assa [00112] The conpounds of .
l“lfﬁ@lpF8§BﬁPnFn§§HHWN?QW£¢IM%V%}U%I%ﬂb%%qPﬁHFbFF8r§ gerial
dilhymBAs) Lk kinase s REre Jadhopetdyi tYoRasadtassa¥ate data
00113] Assays were carried out in a mxture of 1\
by SLIPRRFE7IBPr CEFHAMIT 09 0- 100 BSESRNEC I FvRDFTPackage
(prEbnab . sUbstEahBadCeREandAt | Ofish ighdde, asapy were 7 .
5 pM[y-33P] ATP (400}.iCG 33P ATP/ nol ATP, Anersham
Pharmaci a_Biotech / Sigma Chem cals) arid 3pM peptide
Exameh®pb8lpr 6F&i ANRIBL ALY Astasay Ragreachivibr-bagedafssay
(00292 C. et BEMPERSERCS Of R0 MM d k. ﬁ@vé‘ﬁﬁ@éé?s%v%gé

buffer solution was prepared containing all o
evateapefit 85 Friied tabsv et iutRn hetleXeEpt $onusingTP and

radiBgctest cgoppaund s Rfy i nterest. 50 pL of the stock

solution was placed in a 96
[00113] Assays were carried out in a mixture of 20 mM MOPS

(pH 7.0), 10mM MgCl,, 0.1% BSA and 1mM DTT. Final substrate
concentrations in the assay were 7.5 uM [y-*?P]ATP (400upcCi *3p
ATP/ pmol ATP, Amersham Pharmacia Biotech / Sigma Chemicals)

and 3uM peptide (SAM68 protein A332-443)., Assays were carried
out at 25 °C. in the presence of 50 nM Itk. 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. 50 pL of the stock solution was placed in a 96
well plate followed by addition of 2nlL 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
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well plate followed by addition of 2pL of DMSO stock

containing serial dilutions of the test conpound
worypiosalshy starting froma final concentrati 8aTMK2006/042994

50pMwith 2-fold serial dilutions) in duplicate

(final DMSO concentration 2u). The - 49 WO

2007/ 056164 PCT/ US2006/ 042994 pl ate was pre-incubated

for 10 minutes at 25C and the reaction initiated by

plaé‘Qdi,v&lsOFr%f 5,]%5a[aéd3%%ﬂp (JiMeoCQECSﬁ&a&hG”tﬁe
5pM . [00 The reaction was stopped after
ream:li]uhestnhy;lialt@d agdidddin iadn 100j 5 dsht. 0 [2NF phasphatiaal

[ c (r)]\}\go TV\E N 20. A nultiscreen phosphocell ul ose
con??f’{:ﬁ? BTl ISPH ate (MIlipore, Cat no. MAPHNOB50)

[oowas] pr etrheatred cfilch LROPLsthAM phospbpric mashes by the
0.01% TWEEN 20 prior to the addition of 170L of the
addit §pped fad QY IniOx 2l @hoRNgI i caokd t1alh@¥ WIHEEN 0. A

mungDQEeeg %Mb@@%&@@i di6§§(%1lé%ﬁM$@TNg¥$ngatéftﬁ&lllpore,

dryi ng, ti p ase Super
Cat sgpnt MAP&NIO@ﬁOéOMSaIHre(tF@&%W @mr}omg; fd@¥dphesphoric

he P SC|nt|IIat| tin
dClﬁ%/I cr obé%a E:W%[%l\%%gm Bt attl on #@Je’f‘lg%i()% 290“1’ of the
stopPOd 18k sKiy( a\ﬂpc):udazt a Tt @ Ioad € Ubaad edla e vmoﬁhl nn&alzoo}m
ession . anal |s of the initial rat!feﬁdatgFus ng t

0. 2 PR L A P R QO G AL Br | SEr Vs GFUARE  EpET
optiphabkci Bh@&lirmlx@r anhf@adi Softved BlatSaon Dkegrtail (Perkin

Cagi f orni gﬁ, t\% 12:. JAK3 Inhibjt Assa ,
E1mEB01 18T CoRp SR ST 1o TRENT BERFLE) Pgunting
(145 0hMbetrobdAK msqmlgdt lee: iassiayl shiown dehever Reret ians .
ca r|ed |nak|na buff ont ai ni ng.100 nmM

00fEbEs (i FEE), CRTRMBIT A6 M VT 28Rt RECF
regﬂ@ds@oﬁl%n3$&518ub$tmﬁééﬂnMKiﬁﬁrﬁ&t@nﬁat@ ﬁBEnQSS&¢ Prism

wer e ATP (é pnol e ATP) and 1 .
2or UG Ee PRy HTF. (RERBHIOHL Merh A Ted DUl 95 Bagigtosh,
Gra@ﬂ%JA&%twb%llEhnTml%@ﬁh oel 4 £ ©f nba 96u9R) |

pol ycarbonate plate was added 1.5 pl of a candidate
‘ JAK3 inhibitor along with 50 pl of kinase buffer
Examphéaini: N JAKPZ Mnpa by (tG@ah) 4l8gawand 10 pM ATP. Thi s

hen_m x n 1.1 of kin uffer containin

[OO%@ENJJZ gmpo%%d% %EQ% scré%ned Egg gheir abglgty tOglnhlblt
JAK using the assay shown below. Reactions were carried out
in a kinase buffer containing 100 mM HEPES (pH 7.4), 1 mM DTT,
10 mM MgCl,, 25 mM NaCl, and 0.01% BSA.
Substrate concentrations in the assay were 5 uM ATP (200
uCi/pmole ATP) and 1 uM poly (Glu),Tyr. Reactions were carried
out at 25 °C and 1 nM JAK3.
[00117] To each well of a 96 well polycarbonate plate was
added 1.5 pl of a candidate JAK3 inhibitor along with 50 pi of
kinase buffer containing 2 pM poly (Glu),Tyr and 10 pM 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 contains 0.4 mM ATP.

The entire contents of each well were then transferred to a 96

- 50 -



enzyme was added to start the reaction. After 20

mnutes at roomtenperature (25C), the reaction was
weoetappsdioni th 50. 11 of 20% trichl oroacetic acPdTUSEAP/042994

that also contains 0.4 nmM ATP. The entire contents of

each well were then transferred to a 96 - 50 WO

2007/ 056164 PCT/ US2006/ 042994 wel|l glass fiber filter

pl ate using a TonTek Cell Harvester. After washing,

welﬁogﬂgsgff§%%§t@ﬂﬁ¥éfﬂ§ﬂgﬂg‘Lgfﬁgag gm@@% é%gl Harvester.
i ncorporation detected on a Perkin El ner TopCount . .
AfCERanpPBing. SAK2Y ¢ Bicdingn Wssateon [ DD118] wTheaddedysnd °°p

inc@FSo At ¥85CHLhed 12ROVS, | p@@!ﬁﬂ} € at
mcJA C-)2 enzymsevvas useéj, taﬂe fina e%o ?/f(?ﬁ?ﬁ%‘?%g
Exappheehtr at TéKndaiPigNomddsfanal ATP concentrati on
00 ¥88] 1. 27 d AL, e l14. = hipitlo
[ [00]119] Corrpgﬁr? S \Krggclree agscrdggr?}dla?éoé] %IE%\?% g iAF:%tQ%{ptlg 3
excephi bhat PRR-2 act@dywet wassiuged, rtadoe ofiehal cpoly (Glu) . Tyr
I £ bLndi S ' assay njtor h P
con%%%%?%%?ggi g%%i %E%oﬂéq’s%{ﬁsr%t e ppé y(éﬁ?g?§/¥$tigf was 12
uM. (pE4Y). Reactions were carried out in a solution
cont ai ning 100 mM HEPES (pH 7.5), 10 mM MgCl2, 25 nmM
NaCl, 1 mM DTT, 0.01% BSA and 2. 5% DVSO. Fi nal
Exampbst tat e FEOnGemmtdtbidnon mddwy assay were 90 pM ATP

0.5 Y oth, fr i g em cals, .St
roof 56 s, ?%ﬁ“g‘%ﬁ*e%f et LR R R %%ﬁ%%gﬁdt‘af inhibit
FLTt heapreéseny usviewt roragasmegenier af 1 ytdet vbedifgOdsaag. This

p Lcally, 2-point _titration was _ conducted
assgy PHba UBESErE S SRRt i 0o e AR St bk
polwfGlest Tgonpeund. (pRaa0t.i oeaweriomarveed catragéd voomin a

. r ._[.001 T I ons re
wou BT BN 34, L00120, Typ oy galud 002 JBT By pocyy, 25
NaClp) wvihNQCT2Z, 25 01¥ M@ anB ampariDNERY antnd BO0sabktrate
ATP(containin ). 3nCi_ of -331-' ] ATP r ach
con g E T BRI saPy L = Bunr s oot hp PR preokps peey
(botll) £rdvnMgCEHRa ZhemVicNad,, s mdddlsl, Mo 02%BSAEand13 nM
FLT-3. The assay was r 96 well plate by, mxin
COnETHT FaLLRIOPT SoFGERORL S B'% RAC O™t e LoRbbURAEas
gen@falbhe peeserh 0.01 and 5 uM. Typically, a 12-point
titration was conducted by preparing serial dilutions from 10
mM DMSO stock of test compound. Reactions were carried out at
room temperature.

[00120] Two assay solutions were prepared. Solution 1
contains 100 mM HEPES (pH 7.5), 10 mM MgCl,, 25 mM NaCl, 1
mg/ml pE4Y and 180 mM ATP (containing 0.3mCi of [y-33Y]1ATP 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 50upul 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
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invention. The reaction was initiated with Solution 2.
After incubation for 20 m nutes at roomtenperature,
woheo7rseisti on was stopped with 50pl of 20% TCACT/US2006/042994

contai ning 0.4nM of ATP. Al of the reaction vol une

was then transferred to a filter plate - 51 WO

2007/ 056164 PCT/ US2006/ 042994 and washed with 50 TCA

by a Harvester 9600 from TOMTEC (Handen, CT). The

of,: 33P=ien t i 4 S a by

and HIRYALaCk; BAPSENGREPAALL QML I Q. SEAG KRS BRAIKEEH

a Packard Top Count croplate Scin tiron

(Hapderi d€f) - CTFheThecdatta afas’ Pi inedrpsicagiPri smto pE4y was
0 1.C50 | g 15, M crosona
ana §PZpHP0, REdEk BB 1R Rttt Sl P hfad 8 on
Coumbart ¢Medidgngednat i drneofdatdeplast | D tedeupiabi Ped sin
] S r e qf. species (nale CD-1 nouse,
SOfﬁ%%égsgggéﬁé-%g%ﬁé%ﬂfg?i fal e Beagl e dog, nale
Cynonol gus nonkey and pool ed m xed gender hunman).

Conmpoupnd spi.ki ng _sol.utj.ons. were de up by diluting
Exa%%gg #Eé-~@%ﬁﬁg%ﬁ?%ﬁ(%ﬁéh%ﬁ%hﬁ{éE%$YDwso (typically
[00191hM) Mocgbeemal salatilanty waceaet@mtoré@ 60. Gedration of
ound.(to give . final concentration of 5 wa .
ae BT G PR o iy it SRS oA (FEPE £16880F) OF species
(matensbDslinguek,| madre Mt omDagwliei fafl manknkeagne adog,

3-.nicotinam de adeni ne, di nucl eoti de_phosphat
ma1 SGOnSRo AR ERABSH e Ge i T ES PR R uman)
Compoangi spiRAngf sod uthdrnivaotd nemlenadeni agluting down the
di nucl eoti de osphat e ( NA ,,. 20,5 isocitric ,
comgbllS! §ELES P IRERAN it sk Gairatoy nis b By give a
soluoagoesidmaebkemhiide,i 1and .51 v)phosghedenduf ter g(PB) fpHal

7.4% in the presence of 0.1 MPB (pH 7.4). [00122] The
coneeRe¥RbhCHas i i tiPHt &@ Syl TR tWbhh (2501np1 spagkéon
L Prezin t tQ .t re-i-ncubat ed .

b LRV PSR (B A heaie TEREPRepBER TR (2

mg/hDpt anges pasitek iHniuteEnidle 3¥iklc1S9APHESpWBEBhate,
i ncubated within Eppendorf vials (1.5 n1& on a heater
redufak of CYPPENRPEHIMBE TR iy S Y F 6 2BCS) adpPredgeing of
) pRALEE eflahQabe healied, 41934 t
2 mhe‘aters %ixgd 90 ﬁhe Jéck;ghfaiééﬁéﬁ%é%ﬁ%gﬁggggcég% )
20-%@mMaﬁSOFbaFéc)a&ﬁﬁhcﬁb@tQ)qiPﬂHQ¢¥WD@eeIﬁethEwgenase/mL,
30 ﬂMtﬂggﬁggihthEQOride, and 0.1 M phosphate buffer (PB) pH

7.4] in the presence of 0.1 M PB (pH 7.4).

[00122] The reaction was initiated by the addition (256 pnL)
of the pre-incubated RGS to the pre-incubated microsome/VRT/PB
mixture (pre-incubation in both instances was for 10 minutes
at 37 °C). Samples were incubated within Eppendorf vials (1.5
ml) on a heater shaker (DPC Micromix 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 liguid
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 aligquot (100 uL)
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handl er. The |iquid handl er was programed (W nPREP

software) to sanple the m crosomal incubation m xture
waho@rosees 2, 10, 30 and 60 m nutes of incubat POWUSZIG6/042994

transfer an aliquot (100 ALL) - 52 WD 2007/056164

PCT/ US2006/ 042994 to a stop block (96-well bl ock)

containing 100 }.LL of chilled nethanol. The a

organic in the stop nixture was optinized for

anal ysi a |t|o ropri ate. vol ung
Eo %qﬁg§83%89é§n?g 3& §%Hiﬁ9é§.l ot750: §8 Het RangPilled
metMaheL) . ﬁﬁ@l%Ber@me hﬁl&ﬂﬂiy§ﬁ§phﬁﬁxﬁmﬁ@ wheckptamized for
| aced. on shaker (DPC M crom x 5;. 10 mn, form 20,
ana S BEF: Hiom g B Ol Pat AR GUAS Pk ehee. CFneSHRGeR/ organic
tyﬁﬁ‘@éaﬁ.b?nlggnflﬂ Eeged . sbo) a2, w2000) rpm 15 m n,

L sanpl e ali quot (200 L) was then transferred to
[00HA3 Anal §5iierbLecRiadd stiffe Wi ckcomdsl @@ht YiEugedcadaion a
shaﬁéPuQBPgﬂﬁlg 0%9905rp 0 %uﬁlmf‘%é32opréﬁﬁliguﬁg'@9 t

sent for anal ysi s. etlon profiles were determ ne
pre%yphﬁﬁF@oPPﬁgprﬁéedmgappéaﬁamﬂyqﬁ WRT byehi gahdrifuged

0 ra t em p tJ nmetr
o O AR e 38T g Tent 4108 Thouf g uot (200
pL)chaenabegraﬁhnefesyﬁﬁemdayn;uﬁunwni§1mnm@%aanhethe block

to anfana yti cal colunn Mobi | e hase consi sted of _
was Ve R a §96802F ) ‘Peit G&%%Jd?(ps O%rPHet haftoP +2 °C)
prifr0b&6 H¥hAxy EéhﬁlGo&Cu$d3931d(Xxb%ﬂléﬁﬁwmngraflles were

radi ent net ho timzed for the co ound of

aet HRERES: U SHO S (e GhFARRE T ART OOF  GRT by liauid
chrahat yyiephy - eahuam. mbhe ts@iéﬂtﬂdiﬁéﬂﬂﬁe M@SM@/MBmut €§amples

with a flowrate of 0.35 nL/mn. The entire colum
werefinjerteent 8Pedlt hdgdileettr dsiftayt i BHi ¢ st ippms bapearhic
sys{PRSELLYEpERAG) +Of 2Rt é%%ﬂt
i ectgrloy Ter befmeghtbsggand éé’éﬁ%%??%%gh”@%ﬁumn
Mobh %spéﬁé@tﬁgﬁﬁ@ﬁyeﬂwfomatmrze*d Q‘d?r51 hev €ohpbandicoficid (A)
analfbehgsbs Al b bBsURLLANSG HaLE. canducted. Tn duplicate

and results were expressed as o parent remai ni ng at
[00k2¢ther Bonmingt esgsprB@EOH maeyd aritivezed Ooni hbheesompound

t

o b Ty o Bob 5] e has et & SLP o n £ sBduveical
colymeir Ebel teyailoriphitiime weel |6 prighutdes avion anGIDWerate of

O.3§f&ﬁ?ﬁ§n9nTﬁglEn%&?@”é&fﬁdﬁﬂégkluent entered the

electrospray ionization source (positive mode) of a Micromass
Quattro LC tandem mass spectrometer between 0.5 and 5.9 min of
the run. The mass spectrometry was optimized for the compound
of interest. All incubations were conducted in duplicate and
results were expressed as % parent remaining at either 30

minutes or 60 minutes relative to 0 minutes sample.

Example 16: Analysis of cell proliferation and viability

[00125] 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.
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Col 0205 cell s obtained from ECACC and using the assay

shown below. - 53 WD 2007/056164 PCT/ US2006/ 042994
wpQOwAB416€0l 0205 cells were seeded in 96 wel | pLCatS2006/042994

and serially diluted conmpound was added to the wells

in duplicate. Control groups included untreated

cells, the conpound diluent (0.1% DMSO al one) and

cul ture nmediumw thout cells. The cells vvere t hen

bat 7 9 t 37
oo L0, Bt 2o Ralis el A0 28 ipephics b
serzﬁhlm ﬁ@fiut@dt h@m@ndmoh‘ watsh@cmqabrtlm”ettue Ovsl e inf d@pllicate.
Con P¥f1g&ggpwagn@gqggdtgﬁ%%é é%? ce f?lléhgﬁggh%gﬁﬂg 8i1uent

arve e i ncorporate I'oactivity vcounte
(0. oh AMYal hadonwi crogl amétb&teamnmerw1m¢1ht véablfityThe cells

sesse SI ng Pr a ITlter 96 to nmeasyur
wer ﬁl% g%on\%g}lg)a% °§eglr5§g)pons6]e il ves f e ca?cu?g?l%ﬁphere
of w%i®@2é9f>hehuml§riusm3 0 (GraphPad) or Softl\/ax Pro

4, 1L (I\/bl ecul ar Vi C sof twar 1:
[OOJK??:’]ase et vty PnRi ??lfgﬁaﬁslsoéqy aW?l Eifﬁji‘_erm 'f% ne’élfi of
the tdrepénhinbnti on5Cpn:§t am 3K t[kQﬂrﬂ:ZB:] ébﬁmmnﬂsed\ete each well.

creened _for their i nhi bit n
ce1 {5 FEEF i TR SPTVREE S Al it (VI RIS TR hREGFivi Y
coucioeipl ed anwymﬁasymtlemo@ﬁaxeetbeaja cdimtern Sell, viability

p 2249 1998)) . Reacti re c d out in a
was OB oEE5Ra LRPN RrRGa00 S i S g Hapfide wrs
con%@fk2Qn25D6NbN&€bpoﬁ@@ c@Mdﬂ@Jﬁeﬁblﬂﬂiﬂﬁi@@@d3ﬁ&£ﬁ@Cblther

. Fin supstr once n t a
Pri i AT (O BR CRIN Eal S L METL GRS WDy B MO 147
Dev:p:eepst;i deo £ EARYAAPFAKKK, Ameri can Pept| de, Sunnyval e,

CA). Reactions were carried out at 30 C and 21 nM Abl

ki nase. Final concentrations of the conponents of the

Examgplpl 2d: BB2yRENS _gs:t atierie 2. InHiMition Assay and

hosphoenol 0 _pM NADH,_ 60 pig/m pyruvate
oo §ligsphoeRol By v f}fx_hgge}ttgpél&eq% ekle 0129

[oo:@mahssagzoapoahdbufnfe&e $elrdldret Wase prepar efbility to inhibit
cont ai ﬁ) of the rea egi@llsted above with the

N-CeiEept tEPnﬂ?Eegnd’\t e doMM O Y hterasing a

staﬂ&&rﬁSéayp$édCEnzyme system (Fox et al., Protein Sci., 7,
pp 2249 (1998)). Reactions were carried out in a solution

containing 100 mM HEPES (pH 7.5), 10 mM MgCl,, 25 mM NaCl, 300

EM NADH, 1 mM DTT and 3% DMSO. Final substrate concentrations
in the assay were 110 pM ATP (Sigma Chemicals, St Louis, MO)
and 70 pM peptide (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
prg/ml pyruvate kinase and 20 pg/ml lactate deh?drogenase.
[00129] 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 f£inal concentrations
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buffer solution (60 pl) was incubated in a 96 well
plate wwth 2 pzl of the test conpound of interest at
woéinmlioselwmcent rati ons - 54 WD 2007/ 056164 PCT/US2006/042994
PCT/ US2006/ 042994 typically spanning 0.002 pMto 30
pMat 30 Cfor 10 min. Typically, a 12 point
titration was prepared by serial dilutions (from1l mM
compound stocks) with DVSO of the test conpounds in
cypfadghtesphates, ofhet eaftdPn gy initigte EBe
ypa dlt?on of 51@1%1 of %@Ffl nal conc%%tﬁrgtlgn%i
TYPRaR &3y of ar é&cﬂ%ﬁltv@rlér@k‘}tlmfheﬁa%@x@p@rwl bzubarlal
a1 1ERYOLES (£9BACYT AL RG] QAR SUMIVYAbRso Bl BHE cest
mn at C. The val ues vvere determ ned
Com@%‘énqiésilﬁuéﬂuséltt@rd@ﬂ@% -a 'Hhmcmmtmnlwhsbm@tlated by
CORSLDL LAt b hng, MARlH NEa 3 PLLs
theGrapﬁ ad So?t ?Ae, §2npﬂg ego, H%A%O[%S(ér%?a&ién ﬁg M) -
Rateit @ht AQBCKll@alsele@f‘ESM)aiA@td \Manynq reai IbmleoulaAsanlces
ti f t ln tion, Constan o
Spef%%ai%ﬁ( Iinﬁg%un r‘J’ujl\(/\%/elre%glélr@m d f oC?A h%Y?ra |I|%§ ?t 30 °C.
The | Hhi brluesheeTd] e trrtamed dramnoft e nees Mha at réjpst dhea as a
Sign [ ndee,
runcElin BENTaIRI 3 S aRn A e tils A0p bRl gRoression
(Prisgh ¥ 5010Gmbphpasl |Sm>cflmzatx@d Wiatrh Biegd] MORS. pH 7.0,
0.2 nM EDTA, 50 pM EAI YAAPFAKKK, 10 mM My Acet ate,
[y-33P-ATP] (specific activity approx. 500 cpm pnol,
ExafPhi 18 naMuaasayAbana@marsa iorp1mnd Adeivesy Tonpbiindon

rosfl bt Bl S CoRENLIALLO0P, B Lol 100

[00131@] I\/gAGT@mpfp)andAf twere |srax:c@lmte<i)rfcf:orthﬂe€)im am]uibst@t to inhibit

o S8IL IRELALU 6oyl U SE9EK] 9y 195 hoPREY By "Es o5

Solptiohst hBundaet,l @m()was Ilnhen fSipetl eteont boa P80ume of 25 ul,
f mat . an ed thr t 5 mnutes, i 5 .
then*}{gﬁosp orgcwgiltpl mécllﬁldAc;% ce (anﬁlo ‘%O[?w nBT S pjr?%’rlb?geg with 8

mM mm ngHando sci.nt imM &DTen counRM mgmmmmmn 16€56m Mg
ues ned rom non-1jnear ressi on

ree ot €O PNk clGte - Loy ey AEY T OPPFES o308 Spm/emol,

10mM uﬁnmamnaefsaynhlomcte@rtmaﬁ@ent rzatd ahe (R¥sSMSmPound of

int%%%u I?IOEOft ﬁohc%%%ratf%ns S erl%%éngghég OFlﬁéM The

reaction was initiated by the addition of the MgATP mix. After
incubation for 40 minutes at room temperature, the reaction
was stopped by the addition of 5 pnl of a 3% phosphoric acid
solution. 10 pl of the reaction was then spotted onto a P30
filtermat and washed three times for 5 minutes in 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 concentration

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

Example 19: Plk4 Inhibition Assay:
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55 WD 2007/ 056164 PCT/ US2006/ 042994 [00131]

Conpounds were screened for their ability to inhibit
weoehkbew/odeicmg a radi oacti ve- phosphat e i ncor por at POWUS2006/042994

assay. Assays were carried out in a mxture of 8mM

MOPS (pH 7.5), 10mM Mgd,, 0.16 BSA and 2nmM DTT.

Fi nal substrate concentrations were 15].1M [y-33P] ATP

(227mCi 33P ATP/ mmol ATP, Anersham Phar maci a Bi ot ech

[ooi3§l gnacgmﬁ%ﬁ@lﬁhe%'%d C‘?tq%\ﬁecpeﬁf d@ﬂéﬁKyBAIE gQ)t]p inhibit

Assays were carried out at 25'C, presenc
Plk95aRs PEKaE. rﬁﬁl§§§@¢Wﬂ1ﬂﬂ@$Hh¢Qﬂ Eﬁﬂ@ﬁponamgsn assay.

AssQ{z§p@£§g £9Rtainy %@' %Lr&aﬁdlﬁe%ﬁt mr! 58 gbg}{%.s),

wth the exception of tes conpoin
1%%%%&omm%awmmmm%manmmwmwina
ate fol on of 2p

condSutErkiRpE: fiehg natth, Mentl Aok G ndL 6 ATEP mmod ace,

Ameﬁ@ﬁ@ﬁupﬂafﬁﬁﬂh&a@ibﬁﬁdﬁtﬁthgﬂé”ﬁHb&i@@is) and 300uM
centration of 10pMwi th 2-fold serial dilutions) in

PePRT | LSE R PR AP ONBOASTTOE (1A OFF 55} S TREE pPAt 85uks In the

prePégeei acupahedrfigia .10 A HBLS, aitZHE BRdrtbesheacti baNwas
initiated by  addition of 81liL [y-33P]ATP (fina

pre%%ﬁ%%nf?ﬁF?&ﬁlfgpﬁﬁl Othé- Ve dGATH st $EbpPedPaleer with the
excéﬁelﬁhn@feﬁTbyahﬂﬁdﬁghﬂé§H1dgmpéﬁﬂdQ9£ OnddMest. 3opL of

hosghorlc acid. A nmultiscreen phosphocell ul ose

the TTOGE 8BLRELPTDMEFe KIAGHY Pt & Kat"Rbl RAPFROBSAFOVEd by

addiz\zasonpdsgt peat ed wividd HIQRIk GMphosphosteiaci diPLk9bns of
the addition of 12SpL of the stqaged assay

the n*f?(f‘ar‘éoml?ﬁ@n& dtrRiEe L Wwa sted 9m2@05En612M

concp@@&pﬁmbﬁ aei dopff tharcrdryima,g <kOO0phy Qptiphasss) in
x' liquid scintillation cocktail (Perkin

dup%%ﬂ%?? WainaddBHSCo RS SN2 EqTor> $lo- scTRe| PLatRonas pre-

incGeMéa NPot 1450 nineieleta @éﬂ@(ﬁﬁaﬂﬂﬁé|f@£b9@ongﬂE§Eated by
Wal |l ac). After renoving nean background val ues for al

addpfiemect danh ot Hd B AKP(aépﬁadat@nmanxnaﬂxnneﬂimerom
r e [ |_ysi of the i rat
The ébééPSQ wa% 9%§§§éHbﬁﬂ%n¥§é% nuteigg ﬁéadaggmtlon of

ata using t software pac rirsm
100N@r@lbﬁMBP@DﬁPﬁ@WlWH@WnﬁbShA»mg%ﬂﬂﬁ%mbé@fphasphosahlulose

fll%ﬁg%%gg%%; Oggggi 110038, YR2AY! 0ofdfos50) was

pretreated with 100uL 0.2M phosphoric acid prior to the
addition of 125uL of the stopped assay mixture. The plate was
washed with 4 x 200uL 0.2M phosphoric acid. After drying,
100pL Optiphase ‘SuperMix’ liquid scintillation cocktail
(Perkin Elmer) was added to the well pribr to scintillation
counting (1450 Microbeta Liquid Scintillation Counter,
Wallac). After removing mean background values for all of the
data points, Ki(app) data were calculated from non-linear
regression analysis of the initial rate data using the Prism
software package (GraphPad Prism version 3.0cx for Macintosh,

GraphPad Software, San Diego California, USA).
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Exanpl e 20 FGFR1, MK1, Tie2,
[00132] Conpound(s) were screened for their
Arg (Abl-2),
screeni ng net hods known to one of

Assay
wahid7iosyiet o
and Tr kA using
ordi nary skill

i nhi bit

int

were screened with ATP concentrati ons
[00133] Table 5 bel ow depicts the | C50

the Km for ATP.

he art. All

and TrkA I nhibition

FGFR1, M.K1, PTTaR2006/042994

of the above enzynes

at or

close to

Exalf &e§009§9g”9§g\mihgm ég@m %df%éfﬁpg%&eggplgﬁuiggsa g

[001113'1:2 | CBhpd4n@0Ed @E2E Gﬁre(BQBCD 1‘05.[18 tHe 7 @b2116y088

34, Oargé%rkﬁm

1nh1b%F %gb 8?3

9. 0%2crer B

epi ct

va ués o 5t al ne

from

bcr@©ﬂlﬂ9bmet60@bnﬁqu@ EGFRIneMdl chrdinafrk AskNol. in. thﬁgart.

a11 pEobhe ittt the i Y, e ?Wﬁ&rg%#’ Spgrpliacions

at acepttosedavatheorn ERanphes.9, 10, and

oo fPSHE TRNER BRPARRTRR Yy

ExammEor porati on i ncorporation after 72 hours after 96
hours 1C50 (uM 1C 50 (LgN%l 1-1 0.00040 0.007
0.047 1-2 0.00039 0.00 7 §26 0 02 rt I-3
‘m@ﬁﬁﬁdndol 006&g- 0.[002ZGDRACA | I -¥IK 10017 071845 0.]092TrkA
1-5 Nb 001F105@mm9 0830 (uM) | IC50 (uM) | 1C50 (uM) | 1C50 (uM)
l I 14 L O 014 1 2.121 _(2 027 0.0?_g_‘_m_ _C_)_ 0}_.8
| I 17“ _ O 21 0.088 - - -
| 1-18" | o0.053 | o.oz2 | T T[T T = 7
Lor-19 | o0.13 0.035 - R I
[00134] Table 6 below depicts Ki values obtained from

Example 20:

16 descri bed

A Auggagnég from

Table 6
E(.‘ompourid TArg FGFR1 | " MLK!I | “rnie2” | Trka
No 1IC50 (uM) | 1C50 (uM) | IC50 (uM) | IC50 (uM) IC50 (uM)
‘ I-14 0.0033 0.065 0.014 L 0. Q%L_.l_“ 0.005
f00135] Table 7 below depicts data from Examples 9, 10, and
16 described above.
Table 7
B Colo205 Colo205
Compound | Aurora A | Aurora B nllr:r(l)r3plol;dltl:gn 1rl1lz}(1)r3;)}ol;:t}:g N
No Ki (uM Ki (uM : .
( ) (uM) after 72 hours | after 96 hours
. U NN 1IC50 uM) | _1C50 (uM)
L-1 0.00040 j0.007 - o). 0.047
L-2 0.00039 " | 0.0076 v.02z6 | 0.026
I-3 0.00067 0.0065 0.002 0.004
I-4 0.0017 0.015 oo 0.092
I-5 _0-0012 0.014 T _..0.033
I-6 | 0.00077 0.0062 L 0.024
I-7 0.00036 | <0.006 | - 0.022
1-8_ | 0.00087 0.0071 0.04 0.033
I-5  ]0.00043 <0.006 | - | ___0.016
. I-10 | 0.00042 | 0.007 - 0.042
I-11  10.00041 0.009 - - 0.028
I-12 0.00035 0.003 0.019 -
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1-6 0.00077 0.0062 0.024 1-7 0 .0003_6 <0.006 0.022
-8 0.00087 0.0071 0.04 0.033 1-9 0.00043 c0.006
WO .20r®s6164 10 0. 00042 0. 007 - 0.042 [1-11 0. O0OORCTWSODS/042994
0.028 1-12 0.00035 0.003 0.019 57 WD 2007/056164
PCT/ US2006/ 042994 |-13 0.0011 0.022 0.072 0.039 1-14
0. 00035 0.0068 0.006 0.006 1-15 0.00040 0.0096 0.026
3-16 0.0010 0.024 0.051 - 1-17 0.00062 0.012 0.026
0.019 “ii1§;0? 035,008 35027 T 1+1953000044 0,021
0. 05 -t120; 07000440 018 L.012 |- T-21,0. 00044 QP55
0.02 [OO;B@; Tabl g8 obel 9w depi dt s datasf romExanples

12-14' ang. ,l7- 18. 5 habt € 8 o, 0npaund—Flp iz 3" IAK-2" JAK=3™~
Ab! bl 1 (113151) o doti,| ) o MumberKi— @k~ K| (T Kio
(UM K gLigW) - 'TK&NE”'oﬂmm 0.43 - l43,0.036 0. 026 —~
0.16 | 01064 To30ha26| 8.B34 0.[15 = 0GP0 _[1-4 == =

|-5 0L 02%-f0 026000d077 - + T-6680. 048 0.04420.19 - - 1-7
0.023| 0. 028 0. 08706044 1} 8. 5628 [0. 044. @& 14 { 0.030
1-9 0.11 0.022 0.15 - T 10 0.0025 0.054 0.051 - -

[00136] Table 8 below depicts data from Examples 12-14 and

17-18.
Table 8

| Compound | FLT3 | JAK-2 | JAK:3 ('1'/3\?;1) ( v/v\il;(lj)

i Number Ki (uM) Ki (uM) Ki (uM) Kl (uM) Ki (uM)
1-1 [ AR P B S R
1-2 0.036 | 0.026 | o0.16 | - _ 0.064
1-3 17 0.026 0.034 | o0.15 | - 0.030
~2 00 2038 938 s 0030
“1-5 | o021 0.026 | o.1 | T T
T-6 0.048 0.044 " 0.19 B
I-7 0.023 0.023 "0.037 - -
I-8 0.028 0.041 0.14 - 0.030
I-9 T 0.11 | 0.o022 0.1s T
T 10 | 0.0025 0.054 0.051 Z -
T-11 0.02 "0.015 | o0.0s6 | - T T
‘1-12 | o0.015 | o0.o02¢ | o0.028 | - |7 <7
I-13 0.043 | 0.11 | o0.29 | o0.21 | o.oss _
1-14 | o0.065 [ 0.011 | 0.077 | o0.033 | 0.023
t-as |- - |- |L.o.z2 | o.057 ]
T-16 - - - [Lo.s 0.17
I-17 - - - 0.053 ' 0.022
1-18 0.16 0.36 0.22 - T
I 19 0.14 0.13 | o.e2 | T -
1-20 o.ov2 | o.ov1 | 0.1 | - [T
1-21 0.22 | o028 | o1 [ - T -

[00137] 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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[-11 0.02 0.015 0.056 - 1-12 0.015 0.0029 0.028 - -
[-13 0.043 0.11 0.29 0.21 0.088 1-14 0.065 0.011
w0 20070506033 0.023 1-15 - 0.2 0.057 T-16 - - POT/AB2006/042994

0.17 1-17 0.053 0.022 1-18 0.16 0.36 0.22 |1 19 0.14
0.13 0.62 - - 1-20 0.0/2 0.051 0.11 - - 121 0.12 0.028
0.1 [00137] Wile we have descri bed a nunber of
enbodi ments of this invention, it is apparent that

we OLLiRasic exanples may be altered to provide other
enbodi nents that utilize or enconpass the conpounds,

1. Aetpppsungnafpfesesdes igf-&:his i nvention. Therefore,
it will be appreciated that,,t he scope of this
invention is to be definedf%y t he appended clains. -
58 WD 2007/056164 PCTH /042994 We claim 1. A
compound of formula ii-d:\ RNTHNH HNNHN/ | N-RS
Y~RNS ii-d or a Tceutical |y acceptablLe salt
t hereof , wherein: I's C ;3 alkyl or cyclopropyl;
R is CH2CH. 3, CH2 CH2CF3, N, as J1 3z H_ X
Cy>C Cy>CN bl

O

ii-a

or a pharmaceutically acceptable salt thereof, wherein:

§—*<17F — Efi::>

R* is C; ; alkyl or cyclopropyl;

R> is CH,CH,;, CH,CF,;, CH,CH,CF;, : ij, F, CFs,

H
J2 Cy C
—l§<<:N~€ N § y)Ki;N—é
¥ HO HO or F .

R™ is ,

J' is H or CHs;

J* is C, jalkyl; and
Cy is C3, cycloalkyl.

r

2. The compound of claim 1, wherein R® is selected from
N

CH.CF;, CH,CH,CF,, F , or CF3,

3. The compound of claim 2, wherein R® is selected'from CH,CF,

<
oxr CFs |

4. The compound of claim 3, wherein R® is CH,CF;.
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R is HOHOor FJ is Hor CH3; J2is C, .,alkyl; and
Cy is C3 cycloalkyl. 2. The conpound of claiml1,
woher/@seisRS i s sel ected from CH-CF3 , CH2CH2CP8T/US2006/042994
or CF3 3. The conpound of claim2, wherein R5 is
sel ected from CH2CF3 or CF3 4. The conpound of claim
3, wherein R5 is CH2CF3. - 59 WD 2007/056164
PCT/ US2006/ 042994 5. The corrpound according to any
5. O@Eeogoﬁééhﬂg Lo Mgl Pl NoAY 5N 1 aRhsl §-HO Qherein
F Cy%- The conpoun acco ing to claimb, vvherel n
RY |%’ he c d according to claim®6, wherein
X\;CI propy NThe conpound according to any
R ‘o%e f ciai ms°%- 7 wherein R2 is methyl. 9. The
conmpound according to claim1, selected fromthe C
following: CH CH H-~Wr~ NH .tJHH \. / ~ 13 B ny
6. HrheJepmppung)accoidirE 4o felain|®, Grherelin &M, i&H BH
l...121-2CH "H H'r "tJ ~\ FJrJ f~ti J HHtJ
N, H

7. The compound according to claim 6, wherein Cy is
cyclopropyl.
8. The compound according to any one of claims 1-7, wherein R?
is methyl.
9. The compound according to claim 1, selected from the
following:
CHy .
s CHy
’l,r'— 1‘3 {'T——\(
" /l "H I H
I W’ T H\‘N/L\‘H/ H
! § !
. H N -~
ey o /L““H H .. M "
S SO
ne Ty 5 e M /LQZ\, o . g ©
£ >
H 2 S
A1
L IL N oM oM
I-1 I-2
€ CHy
< <
i Ty " H H /Q A
- ! b :
J’;"‘. l" /[_;;\I\ . \”//\ eny f Hﬁ \CH
3
\ [:u =y I\s e © Ik /J\J/
o‘ ulc/
\H oM
I-3 I-4
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Il CH HCH -E HC H -3 1-4 60 WD 2007/056164
PCT/ US2006/ 042994 CH, CH, H .. I~ ~r~H\ ! f Nr7
wo20H/sbs4H : H CHI HCH ti - JF | H3' /~~PEOUS2006/042994
I-51-6 HH 1 .1 CH t HH"~HN ~ HH~ 14
.14 CH JH "'H1-7 1-8 CHH H 4 h1-9 1-10 61 WO
2007/ 056164 PCT/ US2006/ 042994 CHI
e cHy
u'? - ..\I' 'ﬁ—\'
qﬁj/ﬁx"/‘ 4 \N/Akw/‘ H
ll 'l '1 |
ooy, M ™ B N T
] e cH =y =T N BT CHy
l“ Ik I“ IJ/ \g 3 ] /L | L'
Hy W “"C."N - 2 s e H \\.N Sag e
\
P "y
oH O
I-5 I-6
W H
N --’“\- n—N
N | o cn,
HR ™ é <! HH /"J\'¢, p
H " AN
2\\ S H N - N N P
- 5 el CH,y = Sy N .
CloLTrT [L YR
|r\\ D‘ . x.}u o »,_.S, .,*:::. {> '——_-T" \h \\S - ."Q\./‘
oH oH
I-7 I-8
CH,y "
H “"N /L “\H/ " . " //Jl\%)‘* —\ll
J\ L e }Il _,[\> { H l'r\\
l.'-_:'/ " T *-.Tl,.» -« /_'\N '::; ”,N\ ,»"’ll;
NG [ ~ /L..‘ ,l fa) I J TI
K VN = N X — <
Sl N ‘P e
H/U o
I-9 I-10




K‘\ " l f:;_'_i\,__ } /hl \H - _,:___\.
" .v-"'\‘l\_“ J.A_\S._ .,\\:::.’. o
\}’_u
r
I-13
CH,

~-H HHHH 14 |
HH ~~?+ ~1tJ H fHjr |
wel 26477036164 H CHI r

1-17 1-18 CH, CH, f
NHAI1-19 1-20 CH HJ .: "

~ "= 0-1J; 11, ~l~ “;~~Cc tr ..rJ.@éc

~ CHy
7

-,

od
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1-21 10. A conposition conprising a conpound of any

one of clains 1-9
wOoane7i086164 adj uvant ,
PCT/ US2006/ 042994
protein kinase activity in

or

a

conprising contacting said biologica

conmpound of any one of clains

and a pharnmaceutically acceptable
vehicle. -
11. A method of

63 WO 2007PODaS8006/042994
i nhi biting Aurora

bi ol ogi cal sanple

sanple with a

1-9. 12. A nethod of

treating a proliferatrve di sorder i-n a--patient : -
conprising the step of admnistering to said patient a

conpound of a y*one of clains

1-9. 13. The nmet'hod

accordi ng elaim12, whereir said prolif Ve
di sorder,,is selected fronwmelanona myel offg, N
Ieukenia | ytphona, uneurob? or a cakger ,x ,J—A
el ect non1fcoh0n T str, gastrlc nggéiég?
EY/M! ' un ~CBNntral  nervqus sys
“at 6" bladder pancreati c, gl i onas), ead
and neck, ki dney, liver, nelanonsa, arcoma, or
thyroid cancer in a patient in need thereof wherein

said nmethod conprises adm ni st
conmpound of Tamy one of clains
treating cancer-in a subject i
conprising the sequential or ¢
conmpound of any%one of cl ains
phar maceu C'Ily accept abl e g
t her ape Lyé agent. 15. The net
14, mher in said therapeutlc

Eazé i@g|Mhl LQO%S‘D&nd

genH nt|
nétbéd a&coﬁdlng to claim 14,

therapeuti c agent is sel ected
G eevec, dasatinib, nilotinil
cisplatin, oxal i platin, carbg
AraC and 5-Flho- 64 WO 2007/ (

73

2

=

.,
HH H

Lo :
e, R

“] ‘f::'" R // *- -

ering to said patient a
1-9. 14. A et hod of

'n need thereof.. . -
o-adm ni stration of a
1-9 or a

CH,
dﬁother
ckai m

alt thereof,
hod accordin

i

agent is seI cted from ’
abl , |nh|b|tq£\ ~af EEFR
nmefabol i.tes

mh%?él sald
fromradltaxm

), Tarceva, Iressa,

pl atin, anthracyclines,

56164 PCT/USZOQﬁ&Qﬂ2994

10.

1-9 and a pharmaceutically acceptable carrier,

vehicle.

- 63
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17. The nmethod according to claim14, wherein said

therapeutic agent is selected from canptothecin,
wdanwroabicei n, idarubicin, Ci splatiri, taxol, PaxwiSene 42994

vincristine, tarceva, the MEK inhibitor, U0126, a KSP

inhibitor, vorinostat, d eevec, dasatinib, and

nilotinib. - 65

11. A method of inhibiting Aurora protein kinase activity in
a biological sample comprising contacting said biological

sample with a compound of any one of claims 1-9.

12. A method of treating a proliferative disorder in a
patient comprising the step of administering to said patient a

compound of any one of claims 1-9.

13. The method according to claim 12, 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 1-9.

14. 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 1-9 or a pharmadeutically

acceptable salt thereof, and another therapeutic agent.

15. The method according to claim 14, wherein said
therapeutic agent is selected from taxanes, inhibitors of bcr-
abl, inhibitors of EGFR, DNA damaging agents, and

antimetabolites.

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

carboplatin, anthracyclines, AraC and 5-FU.



WO 2007/056164 PCT/US2006/042994

17. The method according to claim 14, wherein said 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.



