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| NHI BI TORS TECHNI CAL FI ELD OF THE | NVENTI ON [ 0001] The present

i nvention Hﬁﬁﬂﬁ%&m%ﬁ conpounds useful as inhibitors of AdrQlsgoRbpbsl N
ki nases. The Tnvention also relates to pharmaceutically acceptable
conpositions conprising the conpounds of the invention, nethods of
usi ng the conmpounds and conpositions in the treatnment of various

di sorders, and processes for preparing the conmpounds. BACKGROUND OF
THE | NVENTI ON [ 0002] The Aurora proteins are a fam./| f_three
rel ated serine/th N RAMREET (Eet A STRAPAE _I@ﬁg%sdw‘_o t hat
are essential for progression through the mtotic phase of cel

cycle. Specifically Aurora-A plays a crucial role in centrosone

mat urati on and segregation, formation of the mtotic spindle and

fai thful segregation of chronosomes. Aurora-B is a chronosonal
passenger protein that plays a central role in regulating the

al i gnnent of chronobsones on the neta-phase plate, the spindle
assenbly checkpoint and for the correct conpletion of cytokinesis.
(0003) Overexpression of Aurora-A, -B or -C has been observed in a
range of human cancers including colorectal, ovarian, gastric and

i nvasi ve duct adenocarci nomas. [0004] A nunber of studies have now
denonstrated that depletion or inhibition of Aurora-A or -B in hunan
cancer cell lines by si RNfeu@eRNat et iMa: anfuHedies or
neutralizing WO 2007/056164PCT/ US2006/ 042994 anti bodi es_di srupts
progr essi (@R O2Hr oliyd RFEBINE WRYRRELTNF LR TR oF SRPIURET H AN BN S
and in sanmi¢a%es-o s dus-dal kawed by xarderedupiheatine@naddncellko
death. [0005] The Aurora kinases .are es ec'%]ly attra%pgve targets.
due to tH&IRAESSSE é’(riadﬁ“awﬁet%’rﬁ?ﬁ&ryoﬁ'f CanCBPS Sdna “t'Re “roFés =1
t hey pl ayHe ddh@Rireld far ation roferitiese eantexiscelfl sising whel dobppounds
desirabl e to have an Aurora ki.nase inhibitaor. wi_th favar. rug-li-ke
properti 649 SREPUE THE ST i TV tFSHAIDI T Cel P prori é%%%?gﬁé' 2l
Accor di ngascddierse i grgedrifoy wwoenpourdsatdsat i nhibit Aurora

ki nases and al so exhibit favorable drug-1like properties. SUMVARY OR
THE | NVENTI ON [ 0006] This invention provi des conpounds and
pharmaceuti cal | y accept abl e2s5igre8iNG @Fs THe I&FENIRAY are useful as
Inh'bltorﬁKﬁLﬂég&BEaABE8Eg|Br%%@@ﬁ@sarghQSEaHQﬂ?OHEdéhﬁég tepsesent ed

by formula 1: ‘
"gerine/threonine kinases (termeéd 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 rocle 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 cbhserved
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



or a pharmaceutically acceptable salt thereof, wherein the variables
are as defined herein. [0007] These conpounds and pharmaceutically

accept abl e \waRRPAREEGPNS thereof are useful for inhibiting MidasRT000
vitro, in.vivo, and ex vivo. Such uses include treating or

preventing nmyel oproliferative disorders and proliferative disorders
such as nel anona, nyelone, |eukem a, |ynphoma, neuroblastona, and
cancer. Qther uses include the study of kinases in biological and

at hol ogi cal-; ng , S f_intracel lul ar signal
Fr ansduct %gnlggtgﬂwg‘;gg% gfeéggérgﬁ%ff’n Fough mitosis with _
2007/ 056184PETFLB006/ 052992 1ki natks4N abh | hend anp asahe Ven &val wadd Qs

of new ki pasesi,a8i Qj’,tg{léorgggﬁﬁ P&’?‘%f@e@ﬂ g%%t E I NVENTION _ ..

[0008] The present invention provides a conpoun ormula I: R2 NH
HN or a |{§H§P%cé"l‘i{ei a0y sadciattsl @rsakspehorddly, arheneicnve. tRrht 3

al kyl or gyel opreopyl s £%§o&§a£k85}§itﬂ}ﬁéﬁéé%égﬂ%é%g%(%§§¥g§% é%a the

roles they play in the proliferation of these cancer cells.

It would be desirable to have an Aurcra kinase inhibitor with
favorable drug-like properties, such as the ability to inhibit
cell proliferation. Accordingly, there is a need for
compoﬁnds'that inhibit Aurora kinases and also exhibit

favorable drug-like properties.

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
HtI:LbN erRs
ALY
I

Or a pharmaceutically acceptable salt thereof, wherein the
variables are as defined herein.
[0007] These compounds and pharmaceutically acceptable
compositicns thereof are useful for inhibiting kinases in
vicro, 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



J2Cy Cy le is HOHOO 0- is Hor CH; L72 is C )alkyl; and Cy is C35
cycl oal kyl . [ 00091 In sone aspects of thi Shl nvcar;gl oln, Rb is

selected fr LE3 , CH2 Cl12CF3, F, or h<il . In.o I ‘
enbodi nment Sﬁ@z@ﬁ{éi&@ sel ected from 0132CF3 or CF3 In y&éTZE?%%%qﬁ/042994

enbodi nents, Rb is CH3CFS.

C5() [0010] In

ot her aspects of this invention, RY is HO

kinases; and the comparative evaluation of new kinase

inhib

[ooos]

icors.

DETATILED DESCRIPTION OF THE INVENTION
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Or a pharmaceutically acceptable salt thereof, wherein:

RY im

RY is

Ciy 3 alkyl or cyclopropyl;

§ﬂ(|= +—<

CH,CH;, CH,CF;, CH,CH,CF,, — F , CFs

L

J? R Cy C
HO HO or F ;

f

A

RY is ,

J is H or CH,;

J* is C- ,alkyl; and

Cy is C:;, cycloalkyl,

[0002] In some aspects of this invention, R® is selected from
3‘—<%F =

CH,CFs, CH3CH,CFy, F , or ©CFs.  1In other embodiments, R®

<

is selected from CH,CF; or CFs . 1n vyet other embodiments, R®
is CH;QCF_; . '

{C010]

Cn

In othexr aspects of this invention, RY is HO or

embodiments, Cy is cyclopropyl.

Cy
vt
In some embodiments, RY is F . In some

The present invention provides a compound of formula I:

X



CyCy In sonme enbodi ment s,
cycl opropyl . or
aspects of ybizso7hoBsent i on

t hereof); CH, H,.C 41g 'CH

(00111
[co12]

(or a pharmaceutically acceptable

RY is FIn sone enbodi nents,
W2007/ 056164PCT/ US20061042994 [ 0011]
R2 is nethyl.

\

In other aspects of this invention, R

Cy is

I n ot he

[0012] One aspegdriN:0)iid5s
conpound sel ected from Table 1 (or a pharmaceutically acceptable sa?
-3 041 17-

r
a
t

is methyl.

salt thersof) :

One aspect provides a compound selected from Table 1
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[ 0013] For purposes of this invention, the chem cal elenents are
identified in accordance with the Periodic Table of the Elenents, CAS
ver si on, f Chemi stry and Physics, 7546 Ed. Addjtional

gener al prlngpp @s i organi c chem stry are described |HK%@%P9MQ%@ﬂh
to those of ordinary skill in the art, including, for exanple,
"Organic Chem stry", Thomas Sorrell, University Sci ence Books,
Sausalito: 1999, and "March's Advanced Organic Chem stry", Sul Ed.
Ed.: Smith, MB. and March, J., .John. W] ey & Sans, . New York 2001,
the entire contents of which are hereby |ncorporated by ref erence.’
[0014] As described hereiju, a specified nunber range of atopg

i ncl udes' any i nteger tbe(n;n For exanple, a group havin rom 1-4
at ons coUId have 1,M2J\3£*or 4 atoms. [0015] As described merein,

nor e substLiuents sueh a Eﬁf ted gener al | yabpve, /QH\ F
exenpl i fj ed" DY .. V£Lg0 7/oEQ1€ee / US 042994 padg]%glad ssés r
subcl asskes, aﬁq/speéles of “the |nvent|on I't L)be a pT%c“% ed that

t he phraﬁe "optionally substituted” is used interchangeably with the
phrase "'substituted or unsubstituted." In general, the term

"substituted", whether preceded by the térm"optionally" or not,
refers to the repl acenméntlsof hydrogen radicals in a givemstructure
with the radical of a-specified substitugnt. Unless otherw se—-- .. . ..
i ndi cated, an optionally substituted group may have a substituent at
each substitutabl e positioifof the group{ and when nore than one
position in any given trﬁﬁlure may be substituted with nore than one
substi t uent selectedwF onfa speci fied group, the substituent may be
ei ther the sanme or dlfferennlatneve y position. Conbinations of
substi t uent s enV| ﬂ ’fﬁgs i /%Q§101 are preferably those that
result iin the\ forna?+ “gt.abl e® hem cal | y feasi bl e conpounds.
[0016] The ternw“stable" as used herein| refers to conpounds that
are not substantlally aItered when subjected to conditions to all ow
for theiir production, detection, and preferably their recovery,
purification, and use Ro% one or nore of!the purposes disclosed
herein. .In sone enbodi e % a stable conmpound or chemically feasible
conpound is one that is not substantlally altered whein Kept™ at "a
t enper at f 4 he absence of i sture or other
chenlcalﬁ§ﬁP§gct?3%:§ur 5 |%ﬁ%§ %hls at T ERE Y &§E?f: heweA eHrEsrdem
"al kyl " & eusedriterfdion lﬁiealnsoamaumbr anthedher pbranahedrable of the
st rai ght hydr-qca at | et.e sat rated_.and has a
si ngl e p0|2$kg¥h%tf%%hﬁ%%?l%%lt gﬁpgggﬂ ?E k EﬁI%ndSBQX?f?% 754"
exanpl es B5¥ aPidyi tgraagdvi neengaalbpriacéphes bfnorednto chethytsy are
ethyl, isoprepyea AnPReRYk, xABLNSEE RHbUL. cEOQ}§l IPg LEEM i1 tpe
cycloalk | " refers to a _nonocyclic hydrocar on that?is conp te¥
saturat ed a‘fnd:L guﬁll&gn FETpEFATPSE - at Paﬁﬁﬁefhtckl@“%ﬁerr’ést'rmmibe

nDIecuIeSoSueﬂabl@nl%£kaae$/@5@%6&8C565E800§£Qé§9§€oCyci9§§kYAnﬁrOUDS
i nclude, put_ar Ilnhﬁ dto éﬁlo rog¥l cyclo uté

cycl openLyl . %[ %Td?ﬁg t Fﬁ?“ﬁﬁs GPaPEdY” - a3 u&ed-h @eln Sﬁeéhs

t hat a nﬂi@tyandsmemehorJnDrEOHnlwslep unsaﬁyramé@nyOrioozgéoﬂTu%he

t k bstit L dwth h
atome. TIe T SoOGE Ber PuBPL Nt BSaP Ryt oG oS4 sre L0

The ternﬂ@ﬁéﬁégebﬂ deesgnsied Cerdm, or dpecif@@23hukbert @aMge of atoms
"pr ot ect i;AG1gKAYP ANy A HSED e r ef agent_used 1 Q
temporarily bl ock ohe or %Dfe ggg?%gd r%ggt%ﬁ%pr& esT it a® Batring
mul ti f unétPBnar4cBrpPBEnEcid kareatn énbbdumenisat@m@rotectlng group
has one Quombl & APldyaisieddibadlin, ord:iEba! Lankig GHILACLELT sLlCS:
e &Y

a) reactg selec ivelg ood yield to give a protect subs ra
ilona sub tituted with one Oor more substituents, such

as are illustrated generally above, or as exemplified by




Wits, P. Gin "Protective Goups in Oganic Synthesis”, Third
Edition, John Wley & Sons, New York: 1999, and other editions of

thi s book, tire contents of which are hereby incorporated b
e fhioshe dfaraltioizbo

r ef er ence. nitrogen protecting group", as use

refers to an agents used to tenporarily block one or nore desired
nitrogen reactive sites in a multifunctional conpound. Preferred
nitrogen protecting groups al so possess the characteristics
exenplified above, and certain exenplary nitrogen protecting groups
are al so HBtAFFBEFFnCEREPERr TP &F e, 2T WREGHAS o thG jinvention.

"Protective @ DUpBei ApfrganhCeSyrhiiestse  pliidd Eidifmiohn Wley &

Sons, NeWoYorg:t199(g,, t he en%i re contents of which are hereby

i ncor por at &a° by~ FEFEr ent e STR0PAT S UrPRRES T hervh e ThrdirtHiaes

struct ur essdept ttededesei uinanes 8l Sec&RaNt T4 oyd tdide wld desoqreri c

(e.g., enanti o iCc, .fliastereoneric n eonetric (or _ .

conf or mat i 6‘%\%1’?3‘?{]1’1%?%5' 0 ﬁe%ﬁoﬁ%@%‘%ﬁ%d&@?ﬁ%%o%@ﬂwy ox

sLruct ur enof orreganmpl eo the RephakSnaonfiofuialdang eldieats in a given

asynmetri d (E).doubl e. bond isoners, and .(z) and (E)
FESPLete fin il RALEHP Fr F dat S e ety s G oo

conformational | SOMers. efore,

wel | as enantioheei Enditastdr comerd ol omml yeonettrititfedy group may have
conf or mat onghd ¢ i XA ese ofg LibesBsasant QUUS: 3L oW thiN Lhe

scope of the invention. [0025] Unl'ess. ot e?gv)vi seq?cr%g{ncg\t@eg?eaﬁmw’ and
t aut oner i D r HRTDf LRFe eHRFRMUSI G Itherriyn\esntaro s tarue tixtehima vt e

scope of &hesi nventd o dsedild e dindersiqad hya sskiddied £rom a

practitioner,_a,£¥razole group can be represented in a variety o
ways. ForSREF Ut e F7RIP exhipl B HRY (9 deawd tESTL S 8588t O

ot her JN @SS bdet tatt OPRRS , pSohi @S H .cdrldd@itS@n A o3t NGISRLE uedi-aWn
as 'lital so {%fﬁ&é?ﬁés ot her, possi bl e tautoners, such -N.HN \ as
t't-  [0026]"UnTess Bf et se it &Fe Faeetivetossn thagergsult
rotate arvunchanjoredatabl et bondsle kar @xanpla,1va reaksbileuednpbulas .

[0016] The term “stable”, as used herein, refers to compounds
that are not substantially altered when subjected to
conditions to allow for their production, detection, and
preferably their recovery, purification, and use for one or
more of the purposes disclosed herein. In some embodiments, a
stable compound 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 meoisture 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



NH drawnl / drawn asal so represents N Likewi se, a HNM IN Ner-r\ii
substituent drawn asH al so represents 1- 10027] Additionally, unless

ot herw se i@gizgﬂhggﬁ structures depicted herein are al 3%6{2@1%@32994
nds t

i ncl ude conpou at differ only in the presence of one

i sotopically enriched atons. For exanple, conpounds having the

present structures except for the replacenent of hydrogen by
deuteriumor tritium or the replacenent of ba car bon b%' a éLﬁC or WO
2007/ 056164PCT/ 1. 152006/ 042994 enriched carbon are within e scope
of this iﬁk?%%%?%]ﬁ%’?s%’éﬁueﬁnbaahaéear*je\u%s@fw;o# of Lreieml %o, as

anal yti catytbobsopylprepesobat pi pl@g@c@cf%ia,y@yl__ [ 0028] The
conpounds 6’526}“ %hien\é%r%tni Qn, may. be prepared in light of the .

speci f i cat] on Usi NG steps gensraly knowdst §5ERo8E B Nor BPABPYLERE| &
in the armneidhyskasonpoundsnany dmeitamain;/é@dghahyuﬂqavuh_rrﬁt hods,

i ncludin ot Lim.ted t, i,quid_chr omat ogr a Mass '
spect rong%%lgnghﬁl\/ge ﬁh’cl glglﬁgﬁvgéggti E‘eﬁé‘?oﬁﬁnéiﬂcyll EuéﬁBﬁFHt%‘é with
under st 004 hfaf ndes Spebdden comras t i Orrst s hiown L&Eﬂ}s)\@he'ﬂﬁlﬂjg!i%h_ated tar:]l_ktyl
exanpl es, ganehar e E tolimt the scope of the conditions tha
canrrEe us%d for’ rra%gﬂég&"dunds of this invention. Instead, this

i nventi ont¥ %% | AERUGES™CcShalrigens mhanswBul dlbeBapparent to those

skilled i pddmt eht kBrhi 9BLo@bothhs §988' ﬂcééi\ggeé%ﬁﬁﬁ%“%é%‘&s to
conpounds_of this invention. Unless”ofherW se indicated, "all
vari abl e FIHE 613D hg- Mgt it eleskdefienad orwei des[i®@29] The

fol | owi ngreashrioxd atins Bt & userk i FAREA drs1didsQRheRy! ety ylc@git?ftnDM:
i's di met he}/rr!go%i%aéq];tdse, na: Bpur%_tlzelcst inr;gblgraérllopl l'Jj[a-sBlégg Iosr 1;n%r:x:‘te-, légrag?:eferably
all, of the following characteristics: a) reacts selectively
in good yield to give a protected substrate that is stable to
the reactions occurring 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 other
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 mulcifunctional compound. Preferred nitrogen protecting
groups also possess the characteristics exemplified above, and
certain exemplary nitrogen protecting groups are alsb detailed
in Chapﬁer 7 in Greene, T.W., Wuts, P. G in “Protective Groups
in Organic Synthesis“, Third Edition, John Wiley & Sonsg, New
York: 1999, the entire contents of which are herehy |
incorporated by reference,
[0024] Unless otherwise indicated, structures depicted hexein
are also meant to include all isomeric (e.g., enantiomerie,

diastereomeric, and geometric (or conformational)) forms of



EtOH i s ethanol MeOH is nethanol EtOAc is ethyl acetate TFAis
trifluoroacetic acid DNS is dinethyl sulfoxide Rt is retention tine

DCM i s dich]or thape MeCN is acetonitrile TI-1F is tetrahydrofuran
TBTU is 2- ?’W—ﬁ@gﬁ%‘ﬁ? i azole-1-y1)-1,1, 3, 3-tetranet hyl ur gl (F?006/042994

tecrafl uoroborate HPLC i s high performance |iquid chromatography WO
2007/ 056164PCT/ US2006/ 042994 LCMS |i quid chromat ography mass
spectronetry IR NVR i s nucl ear nmagnetic resonance General Schene.

ci_Het szhe stl.ructure; for example, the R and S configurations for
each asymmetric center, (3Z) and (E} double bond isocmers, and
(z) and (E} conformational isomers. Therefore, single
stereochemical isomers as well as enantiomeric,
diastereomeric, and geometric (or conformational) mixtures of
the present compounds are within the scope of the invention.
[0025] Unless cotherwise indicated, all tautomeric forms of the
compounds of the invention are within the scope of the

invention. As would be understood by a skilled practitioner,

& pyrazole group can be represented in a variety of ways. For
o
/E\,NH
7 N
example, a structure drawn as represents other
| N
\ v N
possible tautomers, such as H Likewise, a structure
H
n-N
/“\/)
drawn as X also represents other possible tautomers, such

HN= N,
Py
h i

[0028]) Unless otherwise indicated, a substituent can freely

as

rotate around any rotatable bonds. For example, a substituent
N
- -
w N . g : .
drawn as also represents . Likewise, a
~N
| EN HN7TY
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 ©f hydrogen by deuterium

or tritium, or the replacement of a carbon by a Yc- or M-



.Het RxH N1 *L. Rx Rk d NSC NsC NSO2Mm NH[1-1 Jo-61

base,

sol vent Method A HWHet Rx ElIJ

WO 2007/056164 - PCT/US2006/042994

enriched carbon are within the scope of this invention. Such
compounds are useful, for example, as analytical tools or
probes in biological assays.

[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 ke understood that the
specific conditions shown below are only examples, and are not
meant to 1imit_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 diisopropylesthylamine

DMF is dimethylformamide

n-BuOH is n-butanol

E-BuOH is tert-butancol

EtOH is ethanol

MeOH is methanol

EtOAc i1s ethyl acetate

TFA is triflucorcacetic acid

DMSO is dimethyl sulfoxide

Rt is retention time

DCM is dichloromethane

MeCN is acetonitrile

THF is tetrahydrofuran

TBTU is 2-(lH-Benzotriazole-1-yl)-1,1,3,3-tetramethyluronium
tecrafluorcbhorate

HPLC is high performance ligquid chromatography



4-6 ioxidation HNHet Rx ?PP C NCnt NHJo.6 Mthod B HWet Rx
EIJN -- 0 Jo-s HQR HN Het Rx
WO 2007/056164 PCT/US2006/042994
LCMS liquid chromatography mass spectrometry
‘H NMR is nuclear magnetic resonance
General Scheme
ol et -
Rxf‘\ HQNH HaeHet oxidation H-Het
| ,N - R — e RX.
o N m ,JN\
cl” N g ClI" "N” ~S0;Me
NH HQR’
I;‘e base, solvent
. pneHet LneHet
X
Method A | i Rx N Method B
E_'}j NS cl N”l‘Q'R1
Jos
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HN-Het HQOR' HN‘Het
Rx -
I iQ ——— Rx l\i
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L_|J o L_N N™ Q™
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[{0030] The general scheme above shows some methods of making
compounds of thig invention.
Scheme I
H N
N, RS HaiN “N HN-N
o @ g cl \§—’( i
H o~ HS H HN
~ETEN Ho N R® H R? N
/IL Fme, i i jl\ /©/ b - H =N " N\I],R
Cr N S0.CHy g o} ggg?. solvent . IN /’]\s \I 5
1 2 a
HIN- N, i
HY IINM "
. HooAey H o~ N R®
base. solvent rjw (\ [ I
heat J_;--...N N g
L
JJ/ 4
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a", rNNI1J JO-5 base, solvent [0030] The general scheme above
shows sone net hods of maki ng conmpounds of this invention. Schene I

FINT: basey, Sohaleeat 39 HEN PCT/US2006/042994

[0031] Scheme I above shows a general route for the
preparation of compounds of formula 4 {in Scheme 1), wherein
JJ corresponds to the substitutions on the azetidine as
described herein and wherein R* and R® are as defined herein.
The dichlorinated pyrimidine of formula 1 is combined with HQ-
R' to form a compound of formula 2. In some embediments, the
two compounds are heated in the presence of a suitable solvent
(e.g. t-BuOH) for 16 hours. In other embodiments, the two
compounds are mixed at 0 “C in the presence of acetonitrile
and triethylamine for 1 hour. The compound of formula 2 is
then heated in the presence of a suitable solvent (e.g. DMF)
and a suitable base (e.g. DIPEA/Nal) with an optionally
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-BuQH)} to form a

compound of formula 4.

Scheme IT

-N _

Tiixﬁthz 1} pyridine HN ﬂ )

“ o R

HN J_l\ HN/‘\QR
I o L RS
NN 84<_>~NH2 2) NaOMe N7 N7 s-@—NH

[;} \_~ MeOH K;J

JJ JJ

5 6
[0032] Scheme II above shows a general route for the
preparaticn of compounds of formula 6 (in Scheme I1), wherein
JJ corresponds to the substitutions on the azetidine as
described herecin 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
scdium methoxide and methancl, forms the compound of formula

6. 1In some empbodiments, X” can be OH, in which case a



Ft2 1 INHII NR NO 4 W?2007/056164PCT/ US2006/ 042994 [0031]
Schenme | above shows a general route for the preparation of conpounds
of formula in, . Schenme 1), wherein JO corresponds to the

substituti o\ﬁg(zgdﬂmf(ﬁgfazeti dine as described herein and wHer&i2AP6&82%%hd
Rb are as defined herein. The dichlorinated pyrimdine of fornula 1
is conbined with HQR to forma conmpound of fornmula 2. In sone
enbodi nents, the two conpounds are heated in the presence of a

sui tabl e solvent (e.g. t-BuOH) for 16 hours. In other enbodi nents,
the two cBHPHbBARHS AFEnFREBLARIOTeEI$RE the pied are ecofp ke attenidaid eo

and triet bybasingef or edahipués IHesGOPROUN:Ofq faL Y éesaagté}ﬁ%
heat ed in,thgu resence of a suitable_solvent (e.g. and a

sui tabl e bBSE™(®! PV FEDAPRRI 2T R o o R OndlFY: subStHARR ed Suitable

ami nopyr azolestos f oM Bheoaposngl Ohg f asanl ks WY Ghad s higated iyt he
presence Jc_);fng@egzgti dang derivative in the presence of a suitable

sol vent (& G- F-BUOH) T 12 - cBRPoBhE*®Rf or mul a 4. Schene ||

56 1003210@GEhenshel faldveriskowshamgenaephctontenbol the prEPRLALLONy
of conpo . of _ f.ormul (in_Scheme |1 wherein JJ corresponds to

t he subsg?%ﬁ%?%%s@y#j&t %épa%ze tf%flgﬁ%e%‘s dgé%ecsrﬁso@c?%ﬁoﬁ??saﬁﬁm EPRIREC
and Rb ar&ows defpeientiher i vhidhincompiouncaforSiHirgy amrhiHe hadiHdisa
suitable acid-ghioride. {ywmerein X' is C) in the presence of pyridine
to forman internmedi ate conpound that, upon mxing in the presence of
sodi um net hoxi de and net hanol, forns the conpound of formula 6. In
sone enbogimmid s X' can be OH, in which case a

Ph Ph
N/\\Ph [-ProH. KOH N/\\Ph Pd{OH),, EtOH, Hp NH
MsO 60 °C " HO HO
T + 7
7 8 9

[(0034] S¢heme A above shows a general route for the

preparation of OH substituted azetidines wherein JJ is HCHJ*J%

or Cy.

Scheme B

|>-—Mgl3r
i OH 8] OH
{ j pyridine sulfur trioxide r:/r THE
. . -78°C
72 N —— / A N N
. ? DMSO . HCl/ether HCI
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Et;N -
|

11 12

deoxofluor i/F
N

: % F
R Y
DCM., -78 °C Q Hel H,, Pd;C HN

EtOH, rt HC1

O 60 psi
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WD2007/ 056164 PCT/ US20061042994 sui tabl e acid coupling reagent is used
to couple the acid to the am ne. Exanples of suitable acid coupling
reagents include but are not limted to, EDC, DCl, and HOBT. 104994
Sui tabl e so¥9@WY45Het these coupling reactions include, RGIYUSAPM60 RS0
limted to, THF, OH2Cl12, and dioxane. [0033] The follow ng schenes
depi ct nmethods for synthesizing various types of azetidines. Theses
azetidines can be used to form conpounds of this invention according
to the nmethods described herein. Scheme A PhPh i-PrOH, KOH
.)---Ph/L-Ph F-Nr-N Ms0-H60 OHO -H JJJJ Pd(OH)2, EtOH, H2 r"" HO JJ

[0035] Scheme B depicts a general route for the preparation of
cyclopropyl-fluoro-substituted azetidines. Compound 10 is
oxidized under suitable conditions to form compound 11, which,
under suitable Grignard conditions, is combined with
cyclopropyl-MgBr to form the cyclopropyl-substituted azetidine
12. Compound 12 is then fluorinated under suitable
fluorination conditions to form 13, which is hydrogenated
under Pd/C conditions to form the deprotected free azetidine
14 .

[0036] Accordingly, this invention relates to processes for
making the compounds of this invention.

(0037] Methods for evaluating the activity of the compounds of
this invention (e.g., kinase assays) are known in the art and
are also described in the examples set forth.

f0038] The activity of the compounds as protein kinase
inhibitors may be assayed in vitro, im vivo or in a cell line.
In vitro assays include assays that determine inhibition of
either the kinase activity or ATlPase activity of the activated
kinase. Alternate in vitro assays gquantitate the ability of
the inhibitor Lo bind to the protein kinase and may be
measured either by radiolabelling the inhibitor prior to
pinding, 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 bilological sample with a compound of formula I
Or a composition comprising said compound. The term
"biclogical sample”, as used herein, means an in vityro or an
ex vivo sample, including, without limitation, cell cultures

or extracis thereof; biopsied material obtained from a mammal



789 [0034] Schenme A above shows a general route for the preparation

of OH substituted azetidines wherein JO is -CHJ1J2, or Cy. Schene B
WO 2007/ 05 52006/ 042994 [0035] Scheme B depicts ner al
route for %§%E%§§gti on of cycl opropyl -fl uoro-substi tﬁ%&gﬁogmﬂg%
azetidines. Conpound 10 is oxidized under suitable conditions to form
conpound 11, which, under suitable Gignard conditions, is conbined
with cycl opropyl-MgBr to formthe cycl opropyl -substituted azetidine

12. Conmpound 1% is then fluogrinated under suitable fluorination

condi ti on8Ft B FHPATI3EPRRATCH’ | 30yt Btfen a? B (md ers el .C foredi ot i soveert,0

. formthe deprstecredtheeenaagt idines 14 f0036]s Agrorgimgly, this

i nvention es._ta._pracesses for making the conpounds of this

i nvent i on.[5?%)gg7]%nlt\t7€1kﬁ§d's°”f &F &FRPGat PRGIVREYadRi @i PYObPItABl sample is
conpoundsuséfahi Sor neentibaty ol pulPNESE BRSA%S)e AR KWNAM J b the

art and agge, p| sp described in the exanples set forth. [0038] The
activity o]?lt%eg%oﬁg%u%gg' asg}fﬁm ele‘?% F s iR & aysayed
in vitro,n¢h Vivoted tm, abbedd tiaresfusiofi !t ra-pasayispide agsays
that det er{d &, o bif ither the kinase activity or ATPase
activity of the acti,vgéggn% n%séer.ha%’t SFHAE TP AresKs

quant i t at 294! aBpbilbytért B kahkbet ertivibintinte bhelpydtel nskiprse: s
and may he) swasdk e¢h efdher, by adl ol abel | t.he.i.nki bi.tor prior to

bi ndi ng, . i sol ating the inhi bi t oL%vki nase l-Jc'”Jtorrp elE] 5},13’ (:(I)%tlé:rar]ﬁ Wg t he
amount  of P PR pIERENDI by hruratiusly @ fc dmpeticeildnlexperigment

wher e newiankdiid ©fsn aschnGHPatLE Wdh M%J&—P@é%al%%%@dlaﬁvl% léﬂt%"m

radi ol i gands. 0039] Anot her aspect of the invention relates to
i nhi bi ting K hase" SetTA 1R 5P Hi Asyidarssamphdbifereh et hod

conpri sesl@oitlactrhagasabdabpebogifiakisase! eniibh: & & WP ceucical
formul a |

r.a .conposition conprising said conpound, The term
" bi ol ogi csaafoltssan‘i) ?re?e,Oéasma(}’s&? ?@Fé[iur},a%ﬁgaﬁ@té’n WEFRYLF2An ex vivo
sanpl e, igRinse g, one thoutad imitsatdatt orc ld 2eihlEes rOhuBXhEACT Froqs
t her eof ; B ohsied, ri t.ai.ned froma mamual, WO i
2007/ 056 164PCT/ usz%%é)&elo4°g°l§f§°?1’%&ra”é’x ® &P PPt SAnambPBBHR s afi TS
urine, féeePrasanEeirtedmriiigtont Réifecloadyef ltoi dseatr ext paetrsntheneof .
[ 0040] | nhikitd ofofs dddase Aty i L.ol_ogi cal nple is _useful
for a variety of purposes that are” rcllo%n%th%rglﬁggbl *§ ??V Fﬁc?ﬁ'éagi‘?.
Exanpl es G Sifch girhosesiiarccnwedipgntapd hbe birgseed toyebtood.

transf usi@m40r ganet taRSPhAGLSEL Ofea D OLPULGR 1 SRAEI MBD SLQra0e, and
bi ol ogi cal assays. 1_§[0041"] | nhi bi tion of kinase activity'in a
bi ol ogi cﬁ]e%’ﬁﬁydeq SHSS GSeMirYf BeTER8 Beany enhvkilhasasej pr other

bi ol ogi cale1andmatholegicali phenom@Aah hiecshUdyy bk NhT ag&i»hyéaé, and

si gnal t%%r}sodrlécté Or_{sp%t hvvan;v]%wnedl at ed bﬁ such ki nases; and the

conpar at { V& “evalUation 5" Kirfi{s@& FRKFDbi t BHEh 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 myelaogenous
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, lip,

tongue, mouth, pharynx; Cardiac: sarcoma (angiosarcoma,
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[ 0042] The Aurora protein kinase inhibitors or pharnaceutical salts

t hereof may be fornulated i nto pharmaceutical conpositions for

adm ni stratw@Rod@s@akd mal s or humans. These phar maceut i calcrus2006/042994
conposi tions, which conprise an anount of the Aurora protein
inhibitor effective to treat or prevent an Aurora-nedi ated condition
and a pharnmaceutically acceptable carrier, are another enbodi nent of
the present invention. [0043] The term "Aurora-nedi ated condition" or

" Aur or a- n@@hg&,gQﬁ@ﬁggsg'];la%aoﬁ§§\gapg&ﬁ%;\ujrtr?orrggs an%\lﬁgj sease or other

del eterious condition’in which®Aurora 2° A A7 or S"EB°Yhd Aurora

O is known*Pgeprag=a fébecomsuchirondi #nhdnseiactuae, Luhg hdutonchogenic
limtati oparéanees, (p&AkinbacatkyYe @i-S L d | pproliferative

di sorders. {_0044&_ Exgnpl es of rr}h/el op?%??f%?%%?Ve&g{d(?%%fedﬁ%gﬁantc C!‘u e"}all
but are n6E fi nPRREELEEEpoRYRGt hekea soth, adewnbtroyihewmla, . aipe i

met apl asi apibhEn Yehof | BAOSE foms NN 9RM S YS! Oagzﬁé}?éh?a ! eéﬁé?@ \2 (

chronic rr%el om)nocgti c | eukem@r;, hyper%osi nophilic 'syn roérge% jlg\%%)rﬁqmé-’“
myel omonotYT e PRUKRAT a2 BAYT YRt AT TOTRR L 1 G seamant 45004511 The
term "canemﬁhac_lpmdm@tfkdegﬁ bgfluicsaf@;n&n:la[rj t a0, tg}ge,{c;ghg MyloNe
cancers: idermoid Oral:_buccal cavity, lip, tongue, nouth, pharynx;
Car di ac: g%f%g B Jé%%?%sﬁ%%?“%zﬁﬁ%%&@ﬁj@wmo@wr

fi brosar coremydedomyasar caneareds POBAF CNB)d erTBOE B ndn AP A AR o ma
fibroma, LP@J@c te . Lun br.onchpgeni ¢ carci nona (squanous
cell or e%i dernoi d, 'un%%?%?%% %a?ée%r%lﬁlacfjlé)gcém‘?r%ndﬁmé@ént i“Hidd

| ar ge cel Povaberrocural hohmles bl ven| taddrimrenahirginar,) 1Batici@ 8 .carcinoid
bronchi al ¢ gglenomeg SPNE, oL yophons, _ . dromat ous hamart qma,

nesot hel i omg; G,ast?%?crﬁt est | Sﬁa%[: - 'nglseolg%pgoﬁnsa’?}c?ﬁ“aa%?m@el ﬁlpoma'

car ci none}® Ve 541 orlenbiaf endlomel atas dmyssarceonimrdsy npivem)i.nest omach
(‘car ci nompsddrys g1 Bhomh£) OPMASAL:C Yo RAN ¢ :83%, (AUGB o hamartoma, -

£

adenocar\(ﬁ'{ nong, iagsul i noma, gl ucagonona, gastrinoma, carci'nol
tunors, vipSHRIS S mal$°Hfvel COFCEREE YTt estliores tedde Fecarsi, noma,

| ynphoma, Gexaire nairth dy Mo t KarROEy S a3R0eRE8c i-eh@ny @78, negRpgi.ome,
| i poma, nnuerqq‘rlok%)rl%rr% f|]broma ,. large bowel or |arge intestines
(adenocar ci tiona, ~ cubul"dr ‘a ﬁ%ﬁﬁf,ma\/i HEGE™dde noke 2R gFapRENHr et hra

| ej orryOEB()S,qumlcms, cxacilJorearmﬁtrwﬁa,f(ﬂr@&@&ttabha&e%ﬁumblc@%'&iihghléi, nary
tract: Ki car.ci noma, WIni s tunor [ nephrobl astomad,

I yrrphona,ac#gg%kcgm gl)rh Bt d e i eur‘(?I%ﬁPQCFﬂiE& fs C8FF°Pal ¢i hBAALS
transiti orfgmiceina, c dresiatomg, atengoandi rRamB)nofpaoStat@tocarcinoma,
(adenocarciciamRa SaLRATR) shERh=S (SEELAOTR: i eralom, enbryonal
carci noma, teratocarcinoma, chorli ocarci nomy, ~sarcoia, - nter8titi al
cel | car diiRERER f EGIPRISHIANE0addepama tadénbrabokd tipons) ; | i.posn) ;

Liver: hepatedma( hepakecr!diuhar . c rcinoma

hepat obl ast oma, .angi osar coma, ﬁerfog:%%%gﬁ?ﬁ%gf ggé%gﬁg?gﬁgﬁ%ﬁﬁ?%%,
biliary g‘%’?ﬁﬁ ASRGHE: GSEEGFeAIrEeMSar BoRRtPESE tBSar cafalioma,

fi br osar ¢tenangiahbgnant iki-dyr @usshgski oggﬁgrﬂa@sggggg;l%ag%p 2 EWi ng's
sarcong, (gasltiegrslgr}t I nph(%ng{ %r eticulum<cell sarcoim), nultiple

nyel oma, 'malTgRAN o&é&m CEFPERURBI2c hBR bR BT eBERB BN DREOCY toma,
(ost eocartiphdgbreusceros Eedes) = beptgna ¢haadi 9%t CRERGEORL a8t OBy L1 un

chondro i steoi.d.osteonma. and giant cell tunors; Nervous
system mé)légﬁl Q%ggtgreng?ré, %ﬁ‘el%éﬁgleoﬁﬁ?lﬁ?%nu‘f‘%ﬂh?n%éﬁt%b%‘? okt ki yeer

def or man§oTAERRNgESterehirnyiforas Nest agtosal TagBnogh | @05 0SdS)), |
brain (agkhoght eABnaXedul | @ i oma,. ependynong,. germ noma
WO 2007/ OECTEAPCI] 085606/ 04524%8?1&8 p'?‘%‘g% Bie ??O‘g‘?“f%%‘(’é%? e tFF A
ol i godenB8Fb§PTBnBdsEhRBRNERAL Ferenobl Bstomes sengeni tetuilNF)eona,

spi nal chedanguUeML] bEoEB.1BRAI NGLY i  SAL G ' :
Gynecol gg. ical ;. uterus fg}'-,\lndc_)rr\=,=t ri a@%%%bi%%%ﬁ ?P%:eé)%/?%(ﬁﬁ%sr}\/i car thaes
car ci noma, “Pradtufdr BERVPEAPSAYSPIasi @) icaes s ( dwarian car ci nona

(astrocytoma, medulloblastoma, glioma, ependymoma, germinoma
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[0046] In addition to the conmpounds of this invention,
pharmaceutically acceptabl e derivatives or prodrugs of the conpounds
of this inw henmmy al so be enployed in conpositions t ,
pr event théﬁgggg@?l gntified di sorders. [0049] A "phar&ggzﬁﬁﬁ%g%#&‘
accept abl e derivative or prodrug" neans any pharnmaceutically
acceptabl e ester, salt of an ester or other derivative of a conpound
of this invention which, upon admnistration to a recipient, is
capabl e of Egggig%g , e%thei directly or indirectly, a conmpound of
this i nvedPion-or ah’ i Ahi BPEBP FPY2 aBH} vt et alidh i g ad rassh idwe.,
thereof . SabRadeci@at reesnoblpsodhagscongdiidet hagmidat ifel0ase the
bi oavai | apL|.LLy i h

alg{,m% e 1[gé)n_IL)ounds of ]éhi s invention when suc
conmpounds are adm ni Sterad

Yo "pat T et e FECWR ol 1BMGRR @ ieedl| y
adm ni st epeeresnpoudene or bel noaeciea ) y shsanbewtdftiadihe d1aedha0r
whi ch enh e LV, h ent_.conpound to a biological, '
conpar t rrelrg]?g( téglg& %}%v 38%_ %% ng%gg{' T iHat ;gévasryls SOV T VS TORE
par ent SpéeEPEIUS [ POH] dExaPpt esnafia phargiaeet icyaldagaceepidablona,

prodrugs ghcilescommounds S J tj.qn . J.ncl ude i t hout
limtation, esters, am noc%f(l:?&dﬂe'stée%\sé,ﬁﬁp S%s%%tcgﬁesﬁeélﬂs,twgl' salts
and sul f oR&f Pt e e 1ig 0011 quecsonphiReds Tgindris, s marlviemtaingn teantoma)
exi st in yueeal pEqaddls téeat NBNLe i Ymvher Q3L

phar maceut i cal | (ﬁa%cept able salt. [06“5a2] E?LAH;%I%S &%ril’{eerlg‘ltaﬁ', C%%éﬁflgpﬁf

" phar rrace?]‘??%%‘?%&“a%‘if‘éﬁﬂ bt TAE OB ded anemsdl t yagfing dorpeundell
whi ch ar ecam b t heguaid 290074 05 6L6ARGHHIS2Q06/042994 .scopg of sound
medi cal | éj[ nlent'gﬂafui ta}obée for use in contact with the tissues of
humans and"| Ower" ahi st & W HGHC Widue TBIROBIER, thbeist dcParinanrer gi
response anessthe Henesolangh @r & RaTefRsatia Webleaibeasenabl ana

benefit/ris i 0. 0053]  Phar.maceuti.cally acceptable salts of the
conpounds o%%%ﬁél]s' iancvietn ?lc}]rlmpli}loc ll?cfgtjtch&&llkﬁg'ﬁﬁve& PO s dvfapPeytic

i nor gani cteweEwrgamive lagiasl g dibises difhese ssakbs teghebayprepar ed in
situ durigeihe final. 59314 nd purificati.on _of the conpqunds.
Aci d addi[f&lgeon&?al%s ctzin b(ﬁ)drrg%nae?e‘d E'Pgsylélg%)mr gagtligﬁasfahenﬁﬂr_%gggm S
conpound $¥"RREHF rlEelisged§ drmpkicnta] a hediryabke leor ganbodd dheogasi-€;
aci d and 991 S lAtighe dch & SaldontNUs, 40 4.omxamles of
suitabl e aci d sal tlg?%ncl ude acet at e,asagirr%gtlé, Egggr‘“#ﬁ“%; nggﬁ%rr“?‘éf St
benzoat e, “HenZEWES UM SRR, ' i aPe, kButyparantbpmnpat seleanphorat e,

canphor sufeplats,i CyehapentiaRenl, ORgRake, ALIhNESRALEma keloids,
dodecyl sul f at e, ,ech% esul fonate, formate, funarate, glucoheptanoate,
I

gl ycer opHOSPHALE;? gy dPate 3810 s BPPAL a2 T He pruRBAteCakexanoat e,
hydr ochl didlde,cuiydr chyawiide cahydnoinadi deau2rabydeayyet hangsul hapat e,

| act at e, . I t met.hanesul f onat e, . 2- napht hal enesul f onat e,
ni cot i natde}?ilﬁﬂﬁite%aetng?ag%a gfh T3Sl FEAFET pePLL haP e pPRIASGHFfAf eneoplasia

3- phenyl prisysi @dat eulphesphaneocpiiaratepppayabat gpe PLOPI O8AL Cial

salicyla i | f tartrat t hi ocyanate, tosylate and
undecanog%gﬁa%ﬁgp%ggff gld g%c%egé oxa F%?OW?Ytégrﬁ%t PATEAngbt o and

phar macedtdr&adly gééééﬁﬁabﬁe&r cvapsbemanprioyed thet herpr epaned fans afel11

sal ts usefsulpras ioBbenerdiiat es hi-A @htalniog, t of , the
i nvention arilad tﬁei r. _phar rlfaceutni cglll y %c%:%%% a%f%fg%?%gg%j%i Tion Eats.
[0055] Bdd¥E F4QVEI dHCELEfdedanopeipiepar edlbysaye remboediinente, the

purifiedceorpeund bBlbbseacCictohOER WbB: 8 SULLARL £y 0r n%:? t. gancer
i nor gani CEO%%E ajpd 2) isolating the salt thus fTorned. [0 5%% Salts o
derived from appropiiat & REMSHA uddeacraPrureeart éhds, isganuarand
pot assi umre abkfbLingceatibamehgl cad@: 200745616 ARGTALS2006/

! d,
(e.0., i.u a niumand N 4 al kyl)4 salts, This invention
al so en\r;?gigg%lst’t gdq%&ﬁf?ﬁf”%na g‘&‘ﬁ??ﬁ%ﬁ%‘?%#ﬁ‘fq%’g‘é‘?\-%ﬁﬂ%ﬂ%%g

groups ofvrheagorpbundshdinsel vsed. hehedmbMtefeia Oithy SO Ul tp1asia

with wmyelofibrosis, chronic myelogenous leukemia, chronic
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[ 0057] Base addition Salts also include alkali or alkaline earth
netal salts. Representative alkali or alkaline earth netal salts

i ncl ude sodwOmpo7iosellad um pot assi um cal ci um nagnesi um BECTIUS2has/ok2oke .
Furt her pharmaceutically acceptable salts include, when appropriate,
nont oxi ¢ anmoni um quat ernary ammoni um and am ne cations forned
usi ng counterions such as halide, hydroxide, carboxylate, sulfate,
phosphate, nitrate, |oweralkyl sulfonate and aryl sulfonate. Qher

aci ds andmpaﬂieﬁonwhyi:@cn@éuk@mige”ﬁ? ¥esophassmeeit i aldyoacc e
may be enp in the preparation of salts useful as internediates

i n" obt ai ni HS ?ﬂgngﬁﬁ’bbﬁnﬁgu]é?mf"ﬁe PAY e PP EMdaHeiFell disease.

phar maceutpeally Jacceplea i oatindris ,base addibbuassakt $hiE09a8kntion
Phar maceutlga gfgfcggt agl e carriers that, may be used in these

phar maceutT cal'> E6npostti ohe>F he¥ LT beRe s S hdt 9%/ t'® i on
exchangersarafgniag, ad:unenumscb@@m@h@ 1@l nanvger Ut IS,

such as h a r substances ch as phosphat es,
gl yci ne, rgggg %gé%l% i&g}%rg%? u& bate, %é?lﬁnﬁfesléﬁycté‘rci dE iSRG es

of satur at%ﬁLVeg@@@bﬁl@aﬁatlwmdﬁtw\makem trarn el ectrol ytes,
such as pggsagi ne sul 0 n ogphate, pofassium
hydr ogen E)hosf)ﬂhate ggg:tgr% cﬁ%o(r'i'llh ecmﬁ? ggal E? écof'l (l)%“(ﬁgfl 5P ca,
magnesi UNPRRFERFFeRt @21 bol 3ad eyt alple r@ﬂnmvmldmlmsmmsﬁe@f the
subst ancesompohy@s hyt ene: 9l ¥eolne 5941y Hg;ﬁ] g,%f{ yl.ose,

e- Sl ymer's,

pol yacryl at es, waxes, Iyethylenepolyoxypropylen

pol yet hyl cé?f&p‘@?’y’i:’o‘?n%n@ Wogta§ Y PO0EYH a&ﬂ’rﬁo@-ldtelrmsfl@ﬁ t he
present id&vestdens my be adm nistered orally, parenterally, by

i nhal ati o y, topically, rectally, nasally, buccally, vaginally
or via anPo@%E]; 82‘6‘%‘2 éﬁﬂjgﬁ o8/ %ﬂﬁ%ﬁab?—ﬁp@%ﬁ%ﬁéﬂW*é%e@Vo?lFOdW
term " paresses aah’ly agﬁmaxsmbdt&r:&tam]l}n@{dﬂ&ﬂ:a%ﬂéc ls2REOUSa 1itNJraueNeUs er

i nt rarrusc&}_ lntC{ aralr\;a{tcul ar | ntra-s nOVI intrasternal,
intrathecal, i nt F aperi toneal - it ra‘ﬁ?ﬁy | (S dSVERELCanyich,

i ntracrarimn |¢F}r@ctmairraonqrnfmmaorretca¢hmmuess ca@88Ql Strepbirb@®iding,

i nj ect ablg; 4.8y 0f & GO this invention nay be agueous
or ol eagi nous suslpeenstjil?n Thgizde llse(lidsq:f):L Asicors fay of;‘oFF?ﬁFallEHengwn or
accor di ng*t o- et ey Iavviy s mem?émdmteusxrngesmdmblteedesmer singnor
wet ting &Q@xﬂtuﬁatﬁi%ssuﬁp%d}glgasg%mﬁudgh %fs%”c st' ojectable
preparation may also be a sterile inject able solati oR or £hsF8Rsi on

in a nontWaEY harettlertal 195 déceeamicandisl @énthOs $obventionf sheaxanphe

as a sol Uidnq:fbdrfﬁJ. a&-&lﬂcﬁﬁeﬂs&brm% at @%t%%ﬁ%pt(ébl_:,e VBQ‘ Ehﬁéw'ﬂilg an
ed are water, Ringer's solution and

sol vent s tthtl sey

i sot oni ¢ SGHI UM l@r]lscf(? 5 GETRT Y CRABE MERS SEBFLL¥, aPpREEed| fato

are convemnts onaldd) emphoyeth anhangel \a@ntw@&ysuspeﬂel pareudi Hﬂhﬁgﬁﬁd to
etic

this purpo I d fixed oil y bhe e ed i ncl udi ng
nono- or dfb%' ao es OMRRETY 510”3‘3 gSUC%B %Sﬁéf‘coﬁcmmaﬁﬁxﬁssYStem)
gl yceri dé“edl@rtilvm |t\¢es‘-h@r eauseftulspierikele prepar ation of injectables,

as are natgy=sy p t S asol e0|I
cast or o;a[lt egpe}g?éarﬁﬁf/glynégﬂ%l%ﬂg%?%;@%ﬁf & pj:ea%g DI HESe G Itq“‘e
sol ut i on§‘%ﬁ}p%ﬁ’§ﬁ§eﬁ§l &84 smiyvenga cnonngilnde, | ehghohai mlmhtahxbdm,

di | uent @stdirspersant, 2s4eh«aseGar bg&%%hﬁ%b gﬁtégéosﬁ 951%21 & ana
di spersi nqﬁ %%ents whi ch are conmonly uséed in t of muf ati on

phar mace i ¢ A Sa8EEFEEbl e dosage for ns i ncl udi ng enul si ons and
suspensi dne.51Qt hetie comm@byasiser swd achat S, oS Ueh a5 tweens 1fr§%a@%rm
and ot her; emél Si f%‘ﬁ‘ q g}ent E)For bi oavai |l ability enhancers which are
commonl y “"use & rmandf Y6EUPe *BPTBRALABR e Ut cal P ERREpRBEFRLLY
solid, |ikrgeicgrabileoshér .dosage forns may al so be used for the

pur poses [@f shLer 1061] The phar eutical co sitions of
this |nve(r?t0|50(ri1) %qﬁbéeé)d;r%ﬁ(ﬁoy%dmg}u s er“('ecrtlTEI 5 rﬁﬁfeb‘rtallcggggc@@ﬁ?é’ﬁ?@le

salt" refers to salts of a compound which are, within the
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al so be adm nistered topically, especially when the target of
treatnment includes areas or organs readily accessible by topi cal
applicati onWOZ /03@ ng di seases of the eye, the skin, or_the lo
intestinal trac itabl e topi cal formul ati ons may be p‘?%%%%z&?ffﬂr‘%?w
each of these areas or organs. [00641 Topical application for the

| ower intestinal tract can be effected in a rectal suppository

formul ati on (see above) or in a suitable enema fornulation.

Topi cal | y-transdermal patches may al so be used. (00651 For topical
appl i cati 8ASFt R BHHFE?BE‘@E}PF?%I T ¢ BAPesE ¢ | BRstwaye bECF or vl Bt echnrpat

suit abl e einhnent emababal BY hD@aASt ANE CONPLNSHLmSUS RENYGE O nane
di ssol ved_i n, one nore carriers., Carriers for topical

admi ni st ra?:f(l)ﬁlBY tﬁ’ér%ﬁfiéﬁﬂdsab}e?ﬂ?‘% TRYRPEFD PRy ct e, dnd are
are not | cornhedstoatal wetral aoréasdalhﬂlblléi B@xhépi@)lg_kl:[&k Wit &5 pet rol at um

WO 2007/ 0 006 429 p ycoI pal oxyet hyl ene,

pol yoxyprggiggﬁﬁhﬁpgcg&% 9"1 |C¥?§)%\?7§>% i@ et 8F ﬂ?t EPH‘EPPV@F’yOf
t he phar necest ivatntcbaposntiods tTlﬁl@'stedé:ﬁ.{M aﬁﬁﬂnléuia:a&:!vﬂ.é atl®rganic

| otion or,cseamcontalpiag Lhe active camponen ended or

di ssol ved in oné or nore pharnaceuti cal Sél%c% G iRypared in
Suit abl e €&f¥iérsingythact boel bwleatﬂeomcnncﬁ |pmt:etmcta1;1dn nef adheoi |,

sorbi tan sORSLEAE at ex-pgl ¥S5 b € t cetearyl

al cohol , 2-octyl dodecanol , benzﬂ%ﬁ) ETGle s éé’rl‘l ﬁe\szvagf efp V]\%éjo 31'3 rlxeac'::Lng
opht hal mi Eh%s%ur%ﬁbe%h‘a‘?‘ﬁa@élﬂﬁlh%l l%@@mibw rfeyrmh eviftdy mulsatiechids
nlcronlzeﬂr§a@ﬂ@n§t0ﬂ§of ah SOTOMN & arth] B dliEE#%%fﬁ&”éﬂ Sald Qh Qor as
solutlonsmliotonlc adjusted sterile s el thér Wit

wi t hout a Pr&¥ervative such as benzyl al koni um chl ori de.

Al ternati vedssl f@kampmela;alorﬂ eudsasilet heiphasmasevhi¢a@he CQ@PQ&\':&' ons

may be fo %Crimlat Jpan oi ntnent such as petrolatum [0 The
phar maceut i Al - Conpost T ohs BIPTHIF S 'n\}%ﬁﬂqwmf%%eﬁéll onate,

adni ni st ekwefdlb@atrasd@buta;eraais@ @rt et addn@horSite) ComMReSHsi RS IR be
prepared sal i.ne, | oyi ng be Icohol or ot her

sui tabl e %?Cel:% vati lL&é (g%artp i odﬁ ro‘%’o agcrs t A&rﬁ%’&ﬁé‘

bi oavai | &mﬂqft%ﬁukﬂmmarmteancﬁmamdmr gi@mteﬁtpltamaaaldte,

sol ubi I'i Shspssidg | nt .of Kinase

i nhi bi tofgj t hat Tay De conbléngg tthe t heq%asru:il%r SPFAPS3( 6 ' pr oduce
a single ftﬁi%es{tj@tf%r rﬁmﬁqchﬂam/lctﬁepémﬁm@rl@pmet,h@m@suoﬁnéated— t he
part i cul aty e, Ol A4H N ShiAld 0ha it d Nediadieat 19, LR an

enbodi ment, the co sitions shoul e f'ormul at ed o) tﬁ’at a dosage of
bet ween U7 %av{ge’b&dwaxﬁé?t@?ﬁll@dwudffoﬂlﬁé%nmlbpttgnad;am bétrate,

admi ni st &b@dl.att@a A fdtiRMe I QERINING h%&s@qrm%l t gogﬁe #,apgggggggte
enbodi nment r]e corrp03| t| ons shoaa%s be fornul ated so tha dosage of

between O L°F Tty RudiTgf daP 6P 1ORE tenhPBiLi6Y 185R / be

admi ni st mmw,patulentter eceintirag , hess cegspeset, i @88y 1H0E69hal t

shoul d al g he nder st thatCl SspeC| fic dosage and_treat nent

regi nen for any partl cular patient Wit §8p&rGidSon s Dot in

2007/ 056 FeWPEHYSE) FEEOARIMN L igxaldyi ecypeptabaet omsy becémﬂ&ageahen the
activity +SRECI .0 bod L

gener al ﬁie}faeﬁaﬁ% sex, Jf: geiacﬂgl)%%o n%m %?lgfsf[éﬂtg:aéﬁg Fate é‘f’\é%%g%egl BIHE
dr ug CcoNSiRaUBsLE & tire inyggrrden ehdt kbetrephbmgaphysicaabyand t he

severi tya@fcetphtgbp_@r taGl @rddiltg%sgag@sng treated. The anount of
inhibitor will also depe upon the particular conpound in the

conposi t il s o) I oot %@@b?ﬁ?%gsﬂ‘%t%nﬁfhé?e SHRIFTRShRY the Yenadriicorhe

provi des pietifads kemddieat iifg 10k BEEVeRbirRIwERACE suétgﬁ%l E@{;Qﬁiéf
di sorder, or_a nye prollfer ti.ve_di sorder conprising the step o

adni ni st 8FCRGFCa 5556 8RE Ghe t6P e HetBFnsa ECFP‘éédfﬁ‘c‘i‘ﬁ’ﬁéunds or
phar maceUiogall composi devised £O087 1dpdieodields "paldLntnel 2% wed 1

metal (e.g., sodium and potassium), alkaline earth wetal
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[0073] In other enbodinents, said nmethod is used to treat or prevent
nyel oproliferative disorders, such as pol ycythem a vera,

t hr ombocyt 1 2| oid netaplasia with nyelofibrosis, ¢ .
nyel ogenoug\gfyzu 75’5%?% (CM), chronic nyel ononocytic | eukPe(E?irﬂgjt{H)06’(04299“l
hyper eosi nophili c syndrome, juvenile nyel ononocytic | eukem a, and
system c mast cell disease. [0074] In yet other enbodinents, said
nmethod is used to treat or prevent cancer, such as cancers of the
breast, colon, prostate, skin ancreas, brain, genitourinary tract,

| ynphat i c?éy tem- ?%%‘érﬁ,?'|%’F"§}ﬁ§&“ﬁhoa‘?%‘b,<chnc|33&wﬁgnaﬁgts- This
adenocar cimon® iemedl sgedhv i sihgne arteerquaad ek oS lo €6l dy Idanrd o
cancer. [0075].Ano iy i pent_provides a nmethod of treating or
prevent i nlgg%:angclzégl‘[rD %%ﬁ%?%@?ﬁ The'R e%elotﬁjead?ﬁr?ﬁ%{ré?ﬁ -0 afednperein,
2007/ 056 1'6aPCT/ USZ0067 SARIe part | @i pear iosipo WithRfc f Py ad Bradned
corrposititg)m Mr&@ép&rlﬁ%ﬁfg@ound. [ 0078] Anot her aspect of the
invention relates™to inhibiting kinase activity in a patient, which
met hoci cohfti SlesBadfi RiAsiérongsedtehel pat isnlude canpaundosfaiosmha |
Or a CONposith GRLGOMMUd 8iNg Sad g Sum In,sqre enbadi ments, said
ki nasc is an Aurora kinase (Aur%;a A, %%t}src?rg "Auror & afﬁﬂﬁl ,eartk
Abl ( T3151e 3y FalfisT- e hxie sodiu, RGN @Rt aers iTrk Aca lkG0@7]
Dependi ngnagans e paid il arieondigiQns. & o he L, r g
addi ti onal 1o!_‘rc‘u s may. be adm ni stered toget %er vﬁc%qﬁttﬁgag&rﬁ(%gﬁggtcggle
this invehtion. W%%dcﬁre HHE SPRIEEE 25ddi OB arigy @gecariemioprakkynary
admi ni st exedbrtiont,r eatd ermiptevetiddie e CoRdkly QByuEQL-i8%aMBLEn as
chenot herhaaqte.u icha 2Nt or other anti-proliferative agents may be
combi ned W th t'he conpolias GFIRe Fiveftitdrteo PROSPhBES! | PeFastve
di seases.1qw30 78] yAnctigforaspe Gindfathi Sulmeentieqn cicseth LegkedsLawar ds
a met hod ,of_ treafd. cer_in _a subject _in need thereof, conprising
the sequenti al’ g%hlcq%- gl i nlnstt?la IWS(S%VIS'F RPRSRpSEHE L6R LN §CFﬁgEﬂP?6n

or a pharuc &gt ievallloy eat depttals erephiratheneofr, sandsanetian as

t her apeutii G AgRR: - dId) SR, HThed , id additional therapeutic
agent is J'sel,ect ed from an z?r]tl %grrll e;%tn%gg% Pogﬁggnf’if- 5%& ingF]a?W’é and
agent, or-"Eith&rstHercapeiac layemcepted19] akndsomeberbodiitentisn saits.
addi ti onalootslagr apeuth&cagentai s, Sekesied, {4 mothecin, rhe NEK
inhibitor: 1 70126, a KSP A gf)ﬁ%ndl.e %%%Qi%a&iqa& ~& used
adri anyci'tt SREEr P%ﬁ‘ﬁc%‘g?dcﬁilatcpﬁ‘&ﬁfé.éﬁpi}at ipedndsuchubisagk spbatin.
[0080] | nietiher eshodicierb@nagdiedsaddhtingnal Lhenhaneut ie-g980L is

sel ected fromtaxanes: inhibitors of bcr-abl (such as deevec,

dasati ni b, and ni'l TP ARSI t SPEN 0P SERER P sERRYEs2FarREva aBfer
I rezsal) . cDNAtdamegi 3¢ cagest @hﬁsg@htas, cgspbahen, sexsliibphatbN potassium
car bopl aty poi rase.inhibitors WO

2007/ 0561_6’%885? 11?%%%3?34?&9’&%’% SaRtHFYEGEl PheSftugaged vegetable
ant i met abglritvescisgchwas et a€aand brFellect{O08tEs) nsyeh 8% hSfotamine
enbodi mets £a88 daaddist hanal, SLBSLAPEHLLG, 206Nt s sel ected from

canpt ot heci n. doxor ubi cin, ?gar %b?c?ﬁ%g%‘lgg?at?%ga?%i% YAt e,
vi ncri st PRESPREFEevECOLHE NEKOrAREDI ¥ore 0186, eoKSPidahibilirs,

vorinost akgnekeeMmeeri8333thRkh, p8Rgy DLl Pt LPLPo11gcne, cellulose-basea
Substances, polyethylene glycol, sodium
carboxymethylcellulose, polyacrylates, waxes, polyethylene-

polyoxypropylene-block polymers, polyethylene glycol and wool
fat.

[6052] The compositions of the present invention may be
administered orally, parenterally, by inhalation spray,

CLopically, rectally, nasally, buccally, vaginally or via an
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[0082] in another enbodi ment, said additional therapeutic agent is
selected fromHer-2 inhibitors (such as Herceptin); HDAC inhibitors
(such as voWPREY{a%%4 VEGFR i nhibitors (such as Avasti n)PCHURPOG/ 04094
FLT-3 inhibitors (such as sunitinib), BRAF inhibitors (such as
Bayer's BAY 43-9006) MEK inhibitors (such as Pfizer's PD0325901); and
spi ndl e poi sons (such as Epothilones and paclitaxel protein-bound
particles (such as Abraxanei'). [0083] OQher therapies or anticancer
agents t hat'PAa}CEE HseETVALEenbihat Fennw pareheeravent s ves ant heanaer
agents of jhbe.REES8ALCLEYEALLAN EHE!:HQS:«B‘E& ge{at%gl@d"g&fe;ap% légcnh but
a few exanpl es, gammma-radi ation, neutron beam radi ot hera V' ee®Ton
beam r adi BfﬁéFﬁbgF' ptBEBR - PHEPEPFH L biBEhyt teYapy, bmdrayisten c

radi oacti yecraptopesSne&h, N@ABrant sl i c eNARCFA Nes 1 her apy,. 4 bigl oaic . o

response r.md!afkers interferons, interleukins, and tundr necrosi's
factor (TREYST5™RANR" alFEWF iRy hEFERERES: and cryot herapy, agents to

at t enuat e [anyo adveersd. 16f ettt =016 £l 6EETth65):om?BQi%B% appLgyed
chenot hergﬁ?(%icc r(;rélj%s,bi ncl udi ng, but_not limted to, alkylating
drugs (mechl oret hanine, “EhFBPFanBucPT, Ct5RI Uphbs phsR g L ael prittess,

| f osf ami deysransioms abay | best oMb bat ¢@xad @raiiy i1 PHURgNIs] SN in
pyrimdin n oni 6: Mer captopurine, 5- Fluarouracil,

Cyt ar abi | g?éeééﬁngi%%ﬁ e%‘f“g/%?%@ }él%%%%lrf? & it astih &gt @t i ne,

Vi nor el bi AespFading @)t s podbphys totoké nisnjdtoposi deseddrd01RL Ry
Topot ecany ; s@ntd bl old £s; ¥ ubi ci mycin,_ Mtonycin), .

ni t r osour e?és. (Carrmusti ne%tp.li%ﬁ{lésj?{f%%% %nlglﬁ'glé% & o s‘{%s Jtith? men-
W2007/ 0583 BAPETF (520861 b oDac akdobt atl njente mzy resl ekspartagi rRaseple
and hor nogesa (darmed d:2Min LeUProki des o £l ut ary Megestrol.),
G eevec' TM Egtzlexam::t hason%, and cy%ﬁ%%i;%lsphgﬂrrﬁ%gg acr3’[%0(_‘?Ef%]e%ﬂf‘—i(%)c}r(?pound '
of the inStant THvAEM i T HREE S SRR hanams dfulemdovece atien yrad@Ic eRinger ' s

conbi nat i ool wi idn thed foddtowing dhenapeiiG-2eenis, akar el ipy (Blgnaxi,s
' i Al desl euki n _( Prol euki ne); '

depote); al de eukén r okj net); ,
Al ent uzurr%lb%m(%(e,a’rrpa]t}ﬁ%cf)cjjj‘(fa? i Tret TP FEPLoya o Fnglelvent
(Zyl ?pri r@;suwéﬂcmra;ﬁMiﬁhlexalmfm)ﬁhi%ﬁpﬁﬂ?as@e &Etb;m%e)f:ixed, oil may
anastroz ; senic trioxide ri senoxs); asparagi nase
(El spar ( (r)‘])’éa %@icﬂe?%;%}ecﬁﬁld’a%aséﬁtrb%f&ﬁ? b CEATESBNEET 18R ar of 8REY
capsul es {Tedyr etdqgie)as mehearotanal geld (fkar gnettens)ie BeeafRi&iiles are
(Bl enoxang{ Q t ] es)s .busul f i nt ravenous
(Busul f ex’ 'é)%dlbggﬁl.t?geﬁ@o%ga : }\ﬁaace%} ac%lfe)l;njgacltﬁg’{i&%ngs( REEhOEAHBEY
capeci t abf et Wdde) L L e ardnmr @b e (Rdmaplsatihnag; odareustilner castor
(BONU(r) ,0Bi ONYSec 1GanmLSt] NediQ | K tiag Wi th .
Pol i feproos n 20 Ier$pll an'?u(Gl i adell \@%é%%)y)ezth%g%ggéxikf%%fgg?“é’bre%l?;se o1l
cet uxi nabs%'é’rtﬁicfptﬁ)?r CHBYEBHT e ddScageptadnspl appg-chain alcohol
(Pl atinoldi)jertd adr idiispRo(deitst ahidH ok c3rPdASh=cnChobanahhne. o
(Colare);. cycl o;gpos ham de t oxan', Neosare); cycl ophosphanm de
(Cyt oxan 1 W ecth oﬁ(sﬁe)rséy@ 5%%5’&%%1&@ EEFt GRAACTAL 8F§Y) in the
gyt ar gbi _n’fén(n@ﬂiTe?s‘tm w(tr p)?:a;mﬁc@rwﬁidmlbri aet&eﬁahbﬁ,aea%@é%%) forms )

acar bazi NG .dactinonycin, .actinonycin smegens) ;
Dar bepoetllr}gclg']%flé%( %&gﬁzs)sl&"s) A5 aﬁ‘nryd’rpﬁﬁlis&f’ﬁ‘sl‘i p8mé8ﬁﬁl CPPRATiOXoNBRY; -
daunor ubitinfadarnteny ciueh BauToeeisci Sphnsdadaobuheei Bnudaipgmgi n
ocet axel” rtot o 60y - o nt i S RArF Snbcl i PR as oo dBRBI B & pecs 1n
( Adr i anydifife "eRERtUre @k phalsmeiasutAdRlagyetneRESbLA] eolian' Jiquid,
doxor ubi i dides emRkgeDRUks. hua ALQEBSLANG 0E BLOPLONEL G o0 o oo
(dronost anol onee); dronostanol oné propi onate ?mas erone mFec?l on ));
Elliott’ sf°§“§d1_a1’itlf°_8n_ WO 2007/ 056164PCT/ US2006/ 042994 (Elliott's B
Sol uti on' Doo6api rotod Chitnfdhd SRELA 1 RRARSL 1t 1@ dA c(iamese):i.;nv%rdtqtolnnlr'ﬁgy
(Tar cevan)y Lshnamustine QE@%\Q rpn; et oposi| de phosphate (Etopophosn;

11y adminis any orally acceptable dosage form
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[ 0087] Those additional agents may be adm nistered as part of a

mul ti pl e dosage regi nen, fromthe kinase inhibitor-containing
conmpound or conposition. Alternatively, those agents may be part of a
singl e dosay® 2?@%‘)%16% xed together with the kinase i nhi QT&¥S2P44/042994
single conmposition. [0088] In order that this invention be nore fully
understood, the follow ng preparative and testing exanples are set
forth. These exanples are for the purpose of illustration only and
are not to be construed as Iimting the scope of the invention in any
way. All doclvehng, chreduderkimioed ther elnpdulcer porsatledt:yy apfeeniance.

EXAVPLES .\10,2007,056164ECTI LIS2006/ 042994, [008Y; Astised hereif., the
e

term"Rt( erstot retention In mnu
associ at e'dsw tﬁarheemnwmmnlwnhm mﬁmeirrwlseia ﬂ@lMS@d,artdﬁe:dﬂlaLC

met hod utg&ag@g toLgplt@thge senord eds [ af et i By 'Osg;fnd S18a 5 OWEy

Col um: ACE C8 colum, 4. mm ‘Gradi ent :
acetonit rﬂ%@n%% haRREd 60 Eﬂ?—’ (CZJEWVI @W@Jpﬁma{ne)lfﬂaowamée Eo5m,

mL/ m nut euEeFECt a0 R2S Y 14009 MiSHSIPeMa SRIRES NBIA 404l yzed
on a McroMass Quattro Mcro nmass spectroneter operated in single M5

mode wi t WWeFRCEAORPrAYS YRR T 0h, 2 LAFABE 1Rt € Tnrrsduseas i e ersive

Mass Speci foed en tiShdlg B asrad g aphy:n Mikils sRhase fher s%'s'pe%&%g
spec. anal ses conjrs]%séed of - | OrM anmoni um acetate and a

IR Xt e,© tlpatfrﬁw %Wgcoﬁ&ﬂvoaﬁw@g 'colormg

acet oni t ri¥ &1t ha
5P0- 100% mgetonitay | e srethanoddever 3.5 mns gradient tine and 5 mns
run time p

[0001] |H ségc%t FaieResr b orheat H?r‘ﬁﬁﬁewc%%ﬁﬁ“%o%}ﬁk‘é?stﬁ&%ﬁ

i NSt r umentvaies $m| thaii ey ac;impﬁmtd&aﬁ ifroromgel Eohkemnerte sppppaiedrand for

anal yzed as-£0! | oys:inB@M &1 O dse Nan 4 %&eggged by mixing the
agent with a suitable non-irritating excipient which is solid
at room temperature but ligquid at rectal temperature and
therefore will melt in the rectum to release the drug. Such
materials may include cocoa butter, beeswax and polyethylene
glycols.
[0063] The pharmaceutical compositions of this invention may
also be administered topically, especially when the target of
treatment includes areas or organs readily accessible by
topical application, including diseases of the eye, the skin,
Oor the lower intestinal tract. Suitable topical formulations
may be prepared for each of these areaz or crgans.
f[0064] Topical application'for the lower intestinal tract can
be effected in a rectal suppository formulation (see above) or
in a suitable enema formulation. Topically-transdermal
pratches may also be used.
{00651 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

te, mineral oil, liquid petrolatum, white petrolatum,



N-(4- (4, 6-dichloropyrimdin-2-ylthio)phenyl)cycl opentane carboxam de
[0092] A solution of 416-dichl oro-2-(nethyl sul fonyl)pyrimdine (1.96
g, 8.69 muo¥P 28HANSE 4- ner capt ophenyl ) cycl opent anecar b BEI$2606(022996
g, 8.69 mmol) in acetonitrile (40 mM) was cooled to 0oC
Triethylamne (0.88 g, 8 69 mvol, 1.21 m) was added dropw se and the
solution stirred for 10 mns at 0oC for 10 mns and then at room
tenperature for 2 hrs. Water (15 m) was added and the

w2007/ 055I@ﬂF@FﬁEJSQ@96@@42991}'@&‘5@@@}81@I‘J)ef i b B¥ @ty pYESHI I Wddbound,

Vel Fo oo Tl ERIL R R Y R LS PR G SR A PG o
- 1.78 (4FPTRpSiiigps. maygse(z@rmmat@dml alsl&ﬂ:a(}ﬂll-d; tich B (Adam

d 1.70 &0 ' a 68.
TIPS E e iRt )

yl t hi 0) ph‘éﬁyrf‘?r%y@l“%ﬁ‘éﬁ?ﬁﬁ*éé‘a@:bbytaiﬁ@fé?tap@mﬂafﬁ(nearaol (i iorakafe

3- et hyl - dkb pyeaz ohap- AL Naé 160,010, -4 B3
N-(4- (4, 6-dichl oropy}f‘sl m di n-2- vyl chljf))pheny c%/tc og_'eont erlnnlerlecrglboxam de

(600 ng, 1°B% Mol TOPRSEFRERHYI FORMAARREY P nidetids erdder wax,

di i sopr opyé e¢fy) Bk Deok@#E Mocdy R deMno 10, 34441 aﬁ%ﬂ@l"ta%de u)(é@%r
t hen heat gg %g)]aSOoC for 18 _hrs and allowed to cool to rt.

m) was a nd Wa SRET RilfH CoFERe, CaPI Eaafwaseu}lc%dCfarbm%hWam%dnay
i N vacuo.b<€r Lol Dkt t = wvasi ¢ e | Fuhsk iy dash chyrmatiegr aphy 7: 3

Et OAc: hex % O—lEtOActo ve title conmpound as an off

whi te solﬁgje?%% égelgjz NE]!—f sgg)"’f:‘ﬁﬁw P 35991 PHL. 61

- 1.78 (4MiJwyted. therll_]_e; 8‘.5an21¢, rﬁ;tﬁzﬂ@v:(ﬂi-lorhh&)uho&t?% prés&l'vétitﬂve
m, 5.21 2 ( 10. 11
(1H s), %%41118‘% ?en%{f%}@%’ég%i dr%s) %éé:f 3 "HO WO
2007/056fgq¢ng3mquggﬁ$0¢ggg¢marmaceutlca1 comp051tlons may be

N-(4- ((4- K&Matwéd 1:!‘1& P g0l erment] QA1 ecd oM I ORY, OPY! - 3-

hydr oxyazeti di n- g yrimdin-2-
y1) sul fan\i ‘36p?HenryPP)?c§> P&PeAEYREEA bBRBRPEEE {909)of [ O] it ion may

suspensi oL of H&(éﬁﬂfhﬂé%éﬁgdﬂﬁy:Héﬂgﬂr%éQbsél or inhalation. Suc
yl am no) - 6- chl oropyri m di n- yI thio ﬁﬁphenyl ). cycl opent anecar boxan de

(200 ng, TFriholS aiftB-Rs d@% 287 SO OISoEnhyar dBRI oping&oy 709

my, 0.47 l:rm‘[ﬁ)bl mcmrmoﬁ &tme)r was radded pdieissOREeRYL St hxbéskgel&ﬁw
ng, 1.88 Xture_was ﬁeated to 1000C for 16 hrs °

ol
and then arﬁnbdm%ed: % gtoco'2 hatrﬁeoén;rhclaé’ﬁﬁéﬁﬁ’ﬁ&ﬁfgyané l4PraEearAneh Endher
(30 M) aihatcckade®Rnalheangdniic ikayer waspeashag WebRcbr i ne,

dried (hbﬁﬁﬁﬁh a@HeCQHSSHEr§£egin§ggdfn£ bng¥ t é%t£¥§ 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
cempositions 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 S0
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.
(00691 Tt should also be understood that a specific dosage and

treatment regimen for any particulax patient will depend upon
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urified by flash chromatography Et OAc E 5% 14eOH EtOAc to give title
Eorrpound as an off white solid(70 ng, 301).1H NVR (DVB0-d6) 0.30

-0. 35( 2H, My 8,390 #4(21-4,m, 1.16 - 1.21 (111, 20061042994
n),1.56-1.%g?§?%T?ﬂ$? 1.83-1.90(21-1,m) . 2.00 (3H, s), Z

-2.82(11-1,m), 3.65 (4H, dd),5.35(1H,s), 5.58 (1H,

a variety of factors, including the activity of the specific
compound employed, the age, body weight, general health, sex,
diet, time of administration, rate of excretion, drug
combination, and the judgment of the treating physician and
the severity of the particular disease being treated. The
amount of inhibitor will also depend upon the particular
compound in the composition.
[0070} According to anothex’ embodiment, the invention provides
methods for treating or preventing cancer, a proliferative
disorder, or a myeloproliferative disorder comprising the step
of administering to a patient one of the herein-described
compounds or pharmaceutical compositions.
[0071] The term “patient”, as used herein, means an animal,
“including & human.
[0072] In some embodiments, said method is used to treat or
prevent a hematopoietic disorder, such as acute-myelogenous
leukemia {(AML), aéute—promyelocytic leukemia (APL), chronic-
myclegenous leukemia (CML), or acute lymphocytic leukemia
(ALL) .
[(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 gyndrome, juvenile myelomonocytic
leukemia, and systemic mast cell disease.
[0074] In yet other embodiments, said method is used to treat
Oor prevent cancer, such as cancers of the breast, cclon,
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

pPreventing cancer comprising the step of administering to a



s), 7.47(2Hd),7.72(21-1,d),9.19(1H,s), 10. 06 (11-1, s), 11.65
(11-!,s). ES+506. [ 0095] Table 2 bel ow depicts data for certaln

exe Iary d de according to the nmethod described in Sch
I azg in E%gﬁgﬁH%(ﬁﬁga Conmpound nunbers correspond to tH%E%fggﬁﬂﬁﬁﬁﬂs

depicted in Table 1. Table 2 Conpound No Mul (obs) I111\11\; 112

patient a compound of formula I or a composition comprising
said compound.

[0076] Another aspect of the invention relates to inhibiting
kinase activity in a patient, which method comprises
administering to the patient a compound of formula I or a
composition comprising said compound. In some embodiments,
said kinase is an Aurora kinase (ARurcra A, Aurora B, Aurora
C), Abl, Abl(T315T), Arg, FLT-3, JAK-2, MLK1l, PLK4, TieZ, or
TrkA.

[0077] Depending upon the particular conditions to be treated
or prevented, additional drugs may be administered together
with the compounds of this invention. In some cases, these
additional drugs are normally administered to treat or prevent
the same condition. For example, chemotherapeutic agents or
ovher anti-proliferative agents may be combined with the
compounds of this invention to treat proliferative diseases.
[0078] Another aspect of this inventiocn is directed towards a
method of treating cancer in é subject in need thereof,
comprising the sequential or co-administration of a compound
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} Ir some embodiments, said additional therapeutic agent
is selected from camptothecin, the MEK inhibitor: U0126, a KSP
{kinesin spindle protein) inhibiﬁor, adriamycin, interferons,
and platinum derivatives, such as Cisplatin.

[0080] In other embodiments, said additional therapeutic agent
is selected from taxanes; inhibitors of becr-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,



(t)Msb--J6)76:98 e.511:sj,1, brs), 1.98 (31-1, brs), 2.34 (21-1, q),
3.69 (211, d), R (nins) 1-1 496.00 3.83 (211, d), 5.35 (II1, brs),

5.70 (1111\?§Qm5m;ﬁggjg3 (11-1, vbrs), 7.45(21-1. d), gl b@hi0

9.18 (I 10.08 (I11. s), 11.68 (IH, brs).

(1) MSO-d6): 0.29-0.33 (211, m), O0.40-0.49 (211,

and anthracyclines); and antimetabolites (such as AraC and
5-FU) . ' _

(00B1] In yet other embodiments, said additional therapeutic
agent is selected from camptothecin, doxorubicin, idarubicin,
Cisplabin, taxol, taxotere, vincristine, tarceva, the MEK
innhibitor, U0126, a KSP inhibitor, vorinostat, Gleevec,
dasatinib, and nilotinib.

[0082] Tn another embodiment, said additional therapeutic
agent is selected from Her-2 inhibitors (such as Herceptin);
HDAC inhibitors (such ag vorinostat), VEGFR inhibitors {such
as Avastin), c¢-KIT and FLT-3 inhibitores (such as sunitinib},
BRAP inhibitors (such as Bayer's BAY 43-9006) MEK inhibitors
{such as Pfizer's PD0O325%01) ; and spindle poisons (such as
Epothilones and paclitaxel protein-bound particles (such as
Abraxane™) .

[0083] Other therapies or anticancer agents that may be used
in combination with the inventive anticancer agents of the
present invention include surgery, radiotherapy (in but a few
examples, gamma-radiation, neutron beam radiotherapy, electron
beam radiotherapy, proton therapy, brachytherapy, and systemic
radioactive isotopes, to name a few), endocrine therapy,
biologic response modifiers (interferons, interleukins, and
tumor necrosis factoxr (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-
Fluorocuracil, Cytarabile, Gemcitabine), spindle poisons
(Vinblastine, Vincristine, Vinorelbine, Paclitaxel),
podophyllotoxins (Etoposide, Irinotecan, Topotecan) ,
antibiotics (Doxorubicin, Bleomycin, Mitomycin), nitrosoureas

(Carmustine, Lomustine), inorganic ions {(Cisplatin,



, 1.10 (311, 0, 1.18 -1.21 (111, m, 1.99 (311. 1-2 466.00 brs),
2.34 (214, q), 3.63 (211, d), 3.68 (211, d), 5.36 7.63 (111. s). 5.60
(11

11-1, s). Cd). 7.70 (211, d). 9.21 (111. brs). 10.08 (1Ll
s).. 11. 2)7 (‘%?%,3".7%3'11;‘%45. ). pC1r0s205804shd
(

15kS6- - - d6) 71-. T5- (YI L6, - 1, 3: 1A(211, M, 1.5: 1: g (611, m), 2.02
(311, $), 2.17-2.23 (111,n), 2.42 (211.q). 3.68 (211,d), 3.82 (211,d),
5.5 (111,$), 5.65 (I111,$), 5.72 (1H brs), 7.52 (211, d). 7.78 (211.d),
Y 200511 corRAbe 1B | egpiges T Tret G, nagiqamnesy) (T fon,
(211, d), L@uﬁﬁouzaa E)ut&m%e(l&ﬁd rgé%%st(:&;Hﬁ)lb(djjée\ie@%m Og ?|2| I(| I,

2H. rs . 0. ,
EPL)S)’J%%‘%“F%‘?*?&% 55 %‘%i( d%l% 1, d), 1.10 (311, t).
1. 81’(111[0%%%9 Al cOMPERE, dfr she 2n3&a@211nvaﬁt13n6&a§25156)be3u§éful
(511 ) 29 SR di e A Gdqmd il gl i ey 1Ny of
(111.. brisjeragayBo abdnt ; 99s0rdBix 6(Hlenmis lie'b'bti‘)Q8 a(lélel?:h_,eulﬂj_n |

54 et ot SR L en ST St el

et7iry@if 2(dan 119")63 all Idpuims) , Lo, S).
(71)5('\3/5(02dm1m:;32:,(21rg d = ( -1, pd) no 53 ngrq;fﬂ)&d) 0. 82 (211,
1.08 %fs’iref M %e%aﬂﬂn " a”llfﬂ?"en@ A)Ethzoé Z)(28038§F023165
(411 q) . J’ﬁ:ﬂﬂﬂ;l.c(él}a.]),, Srsen B Hdibhei dof (S.F‘)rlsén%gcﬁ)()ZI;lispg)raanZ;e(21 1,
d), 9.33 &_:]111 /gz 10. 04, (111,

azacitcidine RVldazaO), bevacuzimab (Avastin® Vi

I

bexarotene capsules (Targretln ) ; bexarotene gel (Targretin?);
©®
)

bleomycin (Blenoxane bortezomib (Velcade®); busulfan
intravenous (Busulfex™); busulfan oral (Myleran®); calusterone
(Methosarb®); capecitabine (Xeloda®) ; carboplatin
(Paraplatin™); carmustine (BCNU®, BiCcNU®): carmustine
{(Gliadel”); carmustine with Polifeprosan 20 Implant (Gliadel
Wafer®); celecoxib (Celebrex®); cetuximab (Erbitux¥) ;
chlorambucil {Leukeran®); cisplatin (Platinol®); cladribine
(Leustatin®, 2-caa®); clofarabine (Clolar®); cyclophosphamide
(Cytoxan®, Neosar®); cyclophosphamide (Cytoxan Injection?);
cyclophosphamide (Cytoxan Tablet®); cyrarabine (Cytoéar—Uw);
cytarabine liposomal (DepoCyt®); dacarbazine {(DTIC-Dome®) ;
dactinomycin, actinomycin D (Cosmegenw); Darbepoetin alfa
(Aranesp®); daunorubicin liposomal {(DanuoXome¥); daunorubicin,
daunomycin (Daunorub1c¢no), daunocrubicin, daunomycin
(Cerubidine®); Denileukin diftitox (Ontak?®); dexrazoxane
(Zinecard”); docetaxel (Taxotere®); doxorubicin (Adriamycin
PFS™}; Qoxorubicin (Adriamycin®, Rubex®): doxorubicin
(Adriamycin PFS Injection”); doxorubicin liposomal (Doxil®);
dromostanclone propionate (dromostanolone®); dromostanolone

propionate (masterone injection”); Elliott's B Solution
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(DVBO-d6) : 0. 34 (211 d), 0.40 (211, d), 0.111 (411, (1), 1.19 (111,
m, 1.81 (111, nm), 2.01 (311, s), 3.66 (411, q), 5.40 (113, s), 5.61

(111, br S) 9Zm€§§%g}1 d, 7.71 (211, d), 9.37 (111, i%FT%E%@gm%ﬁ%%,

s) (1) MsO d8 0.35 (211, m), 0.39 -0.44 (211,

(1 H'in). 1.56- 1.75 (611, ), 1.83 - 1.90 (211, nm). 2.00 (311, s),
2.76 - 2.82 (I1l1. m), 3.65 (411, dd), 5.35 (IIl, s), 5.58 (111, s),
7.47 (211, d), 7.72 (211, d), 9.19 (111, s), 10.06 (111, s), 11:65

(111, s). (1)MSO-d6): 0,32 (211, d), 0.42 (211. d), 0.55 (211,

m. 0.82 éﬁﬂlﬂs 3 BoSPAREian]) i 1eHreig it (B @w o111 Eroerind 285 a
w 211,
(411, q), §?5§é£+ﬂj1e§ﬂ@t§h§§ (tdtce S)Eé%'é}8&%%}?b%%mﬁ§fa? .

d). 9.68 10. 42. (111, (DWVBO-de)"
0. 475- o 5qtmqa_lciﬁ prioazpllam (mop_o@)os 71tk (i5TEL, no)P 175 avzp@smﬂ),

(211 4y, TIETAT o R Al o e @?ﬁ%f%n“ﬂ 551 %pe)
(Me01)): Oidgrardsefpdl) (FyoR”B7- Ol 6Rhy2lihe gl i=86:).;8F 12 burakil,
0.50-0 9% (1o L Uy D e b BB 5S (UL Mo (g5t
(211, d) gdnébedhiile (2ddnzaiid 2005 OGIEAPCHIIS2RRG61043084 1 kvP4 ;
527.00 15 548L89 aégﬁgté)(Zoladex Implant®); goserelin acetate
(Zoladex®); histrelin acetate (Histrelin implant®);
hydroxyurea (Hydrea™); Ibritumomab Tiuxetan (Zevalin®);
idarubicin (Idamycin@); ifosfamide (IFEX®); imatinib mesylate
(Gleevec®); interferon alfa 2a (Roferon A%); Interferon alfa-
2b (Intron A"); irinotecan (Camptosar?); lenalidomide
(Revlimid'); letrozole (Femara®™); leucovorin (Wellcovorin®,
Leucovorin®); Leuprolide Acetate (Eligard®); levamisole
(Ergamisol®); lomustine, CCNU (CeeBUY); meclorethamine,
nitrogen mustard (Mustargen®); megestrol acetate (Megace?);
melphalan, L-PAM {Alkeran®); mercaptopurine, 6-MP
(Purinethol®); mesna (Mesnex@); mesna [(Mesnex tabsw);

(“))

methotrexate (Methotrexate®); methoxsalen (Uvadex®); mitomycin

C (Mutamycin®); mitotane (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 (Afedia@);
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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1-17 536. 36 Exanmple 4 ,r4 NNO HO
N-(4-((4-(3-nethyl-1H pyrazol - 5-yl am no) - 6- ( 3- cycl opr opy1- 3-

hydr oxyazetyygizfgrlosyilsd Pyri m di n-2-yl ) sul fanyl) - 3- PCT/US2006/042994
fl uorophenyl) cycl opr opanecar boxam de (2-11) _ o _

6- Chl or o- N- ( 3- net hy1- 1H pyrazol - 5-y1) - 2- (et hyl t hi o) pyri m di n4-am ne
(0096] To a stirred solution of 4,6-dichloro-2-

(not hyl thio)pyrimdine (25 g, 0.128 nol) in DW (100 m) was added

i 154. nol) followed b

o nor 5o nSPRTF RGeS Ena PauRsag® TP5kat SagR o el e Hvierscmmenin
m nut es. TNexsohuf} Qnsmzasph@a&aedzlqt @zé@&d afﬁ':) é@(t{gﬁu{_l%lh%fﬂﬁgﬁa;@g g)h
time all hegartl materi a reacte aq)

The m'xtu e vv%’éltc blté%ﬂlgo(%%‘?’éﬂ?ohn)d pRRRE G55 0(1‘701""3‘-01e )

WD2007/ 056364 PETAHMERO061043394%) Vot &k fd5Qud Jum e pregiphtate was
filtered and the wet solid slyrried in diethyl ether (300 m". The
sol i d wasCaGEPhAFFPERr £BCRRACT b sFiEPT &R i 1e mef 1R ol THiXE0mE)inefhe
filtered @h@@ﬂéﬁawﬁﬁhﬁéﬁlgﬁ¢ﬁd Qﬂ?$igkéﬂrn oaﬁé%ﬂ“f‘”téyé f%én%d

under vacuum This_afford the t e co o{"und as an of f- wh e solid
(22.1g, 66Tayperay.) 11Tas NumRemEe DVBDY<# Q.2 T o3 umemagh3)-133. 31 (3H

S, CH), 6t991|2ur§grne£}gH Qﬁxaw l\'f‘%g z&]}%&l\%{ew_c')e’ptln(ﬂfo (tret1n01n '

M5 ES + 256.08, ES - 425M

ATRA {Vesanoid® ); Uracil Mustard (Uracil Mustard Capsules®);
valrubicin (Valstar™); wvinblastine (Velban® ) ; vincristine
(Oncovin®); vinorelbine (Navelbine®); zoledronate (Zometa®)

and verinostat (Zolinza®) .

[0085] For a comprehensive discussion of updated cancer
therapies see, http://www.nci.nih.gov/, a list of the FDA
approved oncology drugs at

http://www. fda.gov/cder/cancer/druglistframe.htm, and The
Merck Manual, Seventeenth Ed. 1999, the entire contents of
which are hereby incorporated by reference.

(0086] Another embodiment provides a simultaneous, separate or
sequential use of a combined preparation.

[0087] Those additional agents way be.administered separately,
as part of a multiple dosage regimen, from the kinase
inhibitorwcontaining 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] In order that this invention be more fully understood,
the fcllowing preparative and testing examples are set forth.
These examples are for the purpose of illustration only and
&re not to be ceonstrued as limiting the scope of the invention

in any way. All documents cited herein are hereby incorporated

by reference.

EXAMPLES

- 30 -



6- chl oro- N- (3- net hy1- 1H- pyrazol - 5-y1) - 2- (et hyl sul f onyl)

pyri mdin-4-amne [0097] To a stirred suspension of

6- chl or o- N- 3 rret h(yl 1Hpyrazol -5-y1)-2-(net hyl sul finyl)pyrimdin-4-am
ine (8 g, 123°W#B1$4 i n nethanol (200 m) at 0C was addddTaUS2006/042994
suspensi on of Oxone (44 g, 71.7 mmol) in water (100 m ) portionw se
over 10 mnutes. The m xture was stirred for 30 m nutes at OC then
warnmed to anbient and stirred for an additional 2 hours. The reaction
m xture was filtered and the resulting solid slurried in aqueous

sodi um bi ¢&PBBhat’e URRE Micxmire wae fCIEIrtner"Bd(amd)t'hEE§etﬁdtm/ashedeLc
W th wat efetthefodl I soLi | ur

acetate, filtered aﬁ%‘hﬁrlg%nﬁirﬁlg@gav&e%tcﬁcf%gﬁcfeﬁpt{ﬂogﬁct as an

of f - whi t eVRbFFE eyheryi=geiydigahe Kl HPIRVBEL IR R 4 iz d 3:)0, ®rB5n
(3H, s), Eud5réPobida PESInt HodO {fe Stk abgsaon%w%i (0.5H, brs), 8.00
(0.511, brs), 10,95 (1H, s 12.28 (1H, s); MS ES + 288.07, ES -
286.25. WO 20%‘?}%‘616%%‘}%1%%6@704429@& 150 mm

N-(4-(4-(3- rret@yé.dﬂslrhtpyr@zpdaoé ¥ SBi0) r BrLf Qe odigty 2(20mM Tris
ylthio)-3-fluoro cycl opropanecar boxam de A sol uti on of

N- (3-fl uoro-4- % ‘%))nenyl ) cycl opr opanecar boxam de (1.0 g, 4.8
nmol ) and Flow rate 1.5 mL/minute

6- chl or o- N- ( 3- et hy. ‘Il‘ﬁ y%;%q% 5-y1)-2-(met hyl sul fonyl ) pyri m di n-4-am
ine (1.4 g, 4.8 ol (10 mM) was heated 700C for 18 h.
Reacti on %W eMessl éH’EFO samm’lterrperat analtvhed @Ithlaltmﬁcmmilsﬁ@dw:tro

(60 m), mashedyid hssat %@1@3 3 5 N 439
dried (MgSO™4), fil tered an conceoﬁ’%r at e?ll 51“ \%é{“c@)l g dg uct was
puri fi ed DYEFt2RFP CHF orRI Tt EHY- orsasnnlaecsau(eaeo/:\@/tp@ﬁmtedz@ntto 6068)

to give thesd idddniG % 1
N-(?ll \(/(4 3- n{et%yl %’?ﬂzﬁ% ;/cltkg:n?%gdo% glg’ggcqu%%r{%e E%Sé fox a1

hydr oxyaZ&tTHi TR yH ?ﬁ%l%@%ﬁﬂ%quaﬁ@m‘i BH 7 ammonium acetate
f 1 uor ophemd )&yrllom&ﬁﬁdﬁﬂoﬁjlb.@(ar@tdﬁrﬂdr :Hli)xtﬁr@ XtBhemBf gradient

N-(4-(4- (3 methyl-1H EEQ/ 1zQl - 5-yl am

chl or opyri dl i - 251 05? 359 h@rcc?ﬁ:t?éﬁx}"lr)léfcF‘SﬁPBHSHe@&PEo?aFn Béng 160
ny, O0.38 gnmh)e‘,nt’s -tCiyned Irap\E aziets dluar 3ifle bydeachber tdes( 0xNgsmfd- 49
mmol ) and, QIR 20 mt) |nnutan / 1.5 mM) were heated in

m crowave at Oo Ci‘ % "“React’ SH/M%ture was then cool ed to room
t enper at ur%e 3 1d; | meﬁwm sre FE A0 rddorases hed aviot husatisNaHCEBRruker

| ut . waLer Mo, jhrjine (10 nl)
Frl er od and S0 2007 BB eapCPUSRI0BTIR906A BT RREP b s PTG b, vere
Crude pr GHFEE1RES ARG iafieddzey Bisaslrldkmenat ogr aphy on silica

(Et OAc/ Petrol 30 to BO Ft) to give hggoﬁ Ll ¢ conpound as a white
solid (55 ng, 299e). 1H NI\/R(DMSO d6) 33-0.36 (2 H, n) 0.42-0. 48

(2 H m, 0.82-0.86 (4 H m, 1.214.24 (20H [, 1.85-1.89 (1 H m,
2.08 (3 H s), 2.10- 2. 15(1 H, nf ﬁ 4H m, 5.42 (1 H br
s), 5.67 (1 H 1H s), 5.8 (1wl ¥2 O H d), 7.52-7.58 (1

H nm, 7.75 (1 H d), 927(1H s) 10.65 (1 H, s), 11.9 (1 H, br
s). ES+ 496. 90. 00%&1Ok Tabl e 3 bel ow depicts data for certain
exenpl ar ¥ "¢8mpdulasifideaPe Bt Ag T 8 -vhehiel Peenybsey ¢ benenrride
Gener al Salfrema&h/abhod B) and in Exanple 6. Conpound nunbers

correspor}g t9 tlltg)se co ounds de |c,t ed in Table 1. Table 3
092} sclution ~dichloro-2- (methylsulfonyl)pyrimidine

(1.96 g, 8.692 mmol) and N- (4-
mercaptophenyl)cyclopentanecarboxamide (2.06 g, 8.69 mmol) in
acetonitrile (40 ml) was cooled to 0oC. Triethylamine (0.88 g,
8.69 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
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| Compound M) M 1111 NM{ (ohs) R (nmins) (1)NMSO d6):

0.33-0.36 (211, n), 0.42-0.48 (211.,n), 0.82-0.86 (411, m, 1.21-1.24

11,n), 2.08 (311,$), 2.10-2.15 (11 -
3.66-3. 75 (‘ﬁ?fg’“n&gﬂé}u ?)111 brs)( 5.67 (I Ii. s). 5.8 %ﬁ@iﬁ%?"sﬂ“f””
7.42 (111,d), 7.52-7.58 (1 1-1,m) . 7.75 (111,4),.9.27 (11k), 10.5

(111, 4.11..9 (. 111 br . $) (Dwsc>d6): 0.20 (211 n), 0.42-0.51 (411,
in). 0.59 (211 , 1 07 (111, m), 1.40 (111, n), 1.99 (3H m, 2.24

(211, M),

(211, m,
(211,

111, 70 (111, hi- s), 7.47
S?sﬁinféiﬁ £h%%é§n%7 Wiiﬁ? $)wWith Z%?Q%{J_§QIW@5(PFF Hen .

dried to give the title compound as a pale yellow solid (1.87
g, 4%8%). 1H NMR (DMSO-d6} 1.50- 1.61 {2H, m), 1.65 - 1.78 {4H,
m), 1.82 - 1.983 (2H, m}), 2.76 - 1.82 (1H, m), 7.52 (2H, d),
1.70 - 1.75 (3H, m), 10.08 (1H, s). ES+ 368.

Example 2

N—(Q—(&—(3—methyl—lH—pyrazol-B-ylamino)—6—ch10ropyrimidin-2-
ylthio) phenyl) e¢yclopentanecarboxamide

[0093] To a soclution of 3-methyl-1H-pyrazol-5-amine (160 mg,
1.63 mmol) and N-(4-(4,6-dichloropyrimidin-2-

ylcthio) 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
800oC for 18 hrs and allowed to cool to rt. EtOAc (40 ml) was
added and washed with brine, dried (Mgso4), and concentrated
in vacuo. Crude product was then purified by flash
chromatography 7:3 EtOAc:hexane £ EtOAc E 5% MeOH:EtOAC to
give title compound as an off white solid (431 mg, 62%). 1H
NMR (DMSO-ds} 1.50 - 1.55 (2H, m), 1.61 — 1.78 (4H, m), 1.79

,— 1.85 (2H, m), 1.90 {(3H, bxs), 2.72 - 1.81 {(1H, m), 5.21 (1H

'brs), 6.46 (lH, brs), 7.52 (2H, &), 7.78 (2H, d), 10.11 (1H,
s), 10.18 (1H, bxs), 11.95 (1H, brs). ES+ 428%.
Example 3
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N- Benzhydryl azeti din-3-one [00997 To a stirred slurry of

1- (di phenyl et hyl ) - 3- hydroxyazetidine (30g, 0.126 nol) in

triethyl amypg (PBRsisP- 628 nol ) was added a sol ution of

trioxide pyridine complex WO 2007/056164PCT/ US2006/ 04235%%?%”8’042”4
0.376 mol) in anhydrous DVSO (300 ml) dropw se over 30 m nutes. The
resulting mxture was warned to 50C for 30 m nutes. The reaction

m xture was then cooled to anbient and poured into a m xture of water
(11J) andyethyl (aceiafe a8 S separated and
the aqueous extracted w tyﬁpeth% acet at Aq%%m%r%g %/ga 3@&?39’ ed-
organi ¢ s@%ﬁ?%%ﬁe’r@%%ﬁmwﬁ%m%t er (3 x 200mL), then

sat ur at ed, by 4mer 200 JHdny ﬁéﬁdm&@b%%aﬁﬂtd%) (f‘ gl)t ered and
concentrat ed. The resi due was purified on silica uting with
5-1096 et H4SYcetat &/ beﬁpsrmvﬁeoér Hdiet (haé3 vbeahﬂ@dlasparmws-

sol i d (26y20yi 59 - ckﬂ;bﬁ%m%&r&ﬂﬁlhﬁ%%h%lﬁ 62 (1H s),

7.20-7.39 é}%H 7.53 (414
1- Benzhydt @dngfa Xk Ii ROR 819 hyPd Adc M) d rfd0 61e0FACPropy L

sol uti on wfe cytiropr-eay ImEgResi 18R foni7de v Bl ahF n33M; 5Q08L0x0.(8
nol ) was CBOIW%ds to s 61[3 under a gllttro n .at nosphere. Precipitati on
appear ed 'to occur’a Pt SRS Y 1"",531?& UBPSn g 1.88 mmol, 0.30
N- benzhydelyl aZiéts diinct3reneva(2Ae2ged. t]:OZOrGTﬁ:lC) fbﬂ- arsh}ﬁd¥oou$;dTHEen( 130
m) was Wi jover. 30 nut es. ixture was stirred for
an addi tla%g%% %%% r(fut%es OTD%E@ %egrat\’/’\’ﬁl Cﬁ'nfjl ﬁél%ﬁ?r &G §58P*8m 30
bi car bonatle saldutsiaon Na4U® 18 ) Tord owateeric( 18Qen yavekasaddedishowkyne,
The m xt y§,g MRS (m%@d;il |y ed | sac e (1), .and all dto
warmto anbient. The or gani céégtﬁa%él%m%}séefiheﬁggépa% o4t WE® agﬁei}us
layer wad'i f@d Svork 16 megrresianngsabhy BUOAwRE S&sMepHsepanrabte give
from the wrganicerayel) aand.d g AGHEQAUS <Xt [ya hy ate
(3x300 m ). The TERYER) S0 danic VO oS5 saagagnal LasSon) 0ot

sol ut i ons SV Shen - \??é.)shed’ it H 2Bii fé -8t &Pat e - ¢8002H ) M dr Leds -
(rmagnesi umsul (fat, ey, ,f il tser ed 1ar”G C(@ﬁqgemt;ragegﬁo gi.vg q-pal [e/yeﬁlg)?gv
oil. The (%rude was p7ur|f|ed on _sili el uti ng W th 20- 30 eth
acet at e/ petrol®! ' THe ‘Pesul®'iig (d1Hcoﬁ‘dI' (Eé 885 wds’ di §s8PvédHi nsbt her
(350 m) =ams tth&,sel)yt i7om7cqolﬁeddt)o 0Cz2A(sal ukh ongofiol i Fl kN, eihess
(2M 130 S en_a dr.opw yer 15 m nutes. The HCl1 salt

pr eci pi ta?gzﬂ g?dmtlgdgut ﬁg%d 'ﬁ)ue 3§ul5 rng slurry was stirred at 0C
for an addi®®iSdnafalde M netbsw tdenl did tarted . Lokthedddatior cake sas

washed wdh-ethat £2%L10 e.sal L€ nde acuu Th|
furni shed tﬁe pr oduct agc%l?tg tstcE}I F%Q Jﬂgtg g@ {ﬁé

8 0.31-0356¢ (2HExAYyPles35-£0. 3Homgpung, 5\1m1(>6r§1chrﬁ;spoﬁd4ﬂe4t11c6)se€ 5H,
m, 5.88ctRodtnad) derr?lgéeeolwmaghe 6.35 (1H, brs), 7.30-7.50 (GH,

m, 7.61-7.82 (4H, - ES+ 280.71

1- Benzhydry1- 3-cycl opropyl-3-fl uoroazetidi ne hydrochl oride-

[ 00101) Sat urated NaHCOL (100 m) wastagded;to a suspensi on of

1- Senzhydryl 3-cycl opropyl azeti di n- 3-8l “hydrochloride (7.78 g, 24.50
mol) in.et )y)mupc te ig IH%% The m xture was transferred.to.a._.

separating {;un ef ﬁ d st gorously unt|I all of the sol rdhag I
di ssol ved. e of °t la and _.the.agueous, ext.ract.ed

further.with ethyl aceta (ﬁ(% ¢ r]rd0 é - Br éﬁﬁ%” Ktracts
were dried l]\la2834%)a[#\d % 2IH Ty 6%? di ssol ved in
di chl or pnet hane 5 8.93

570 ]I b),575

[ bi s(2- 1‘ret hoxyet hyl ) am n §U T !‘5%89 bS(li!; 0p mol, 5.0
m ) was|added dr ppwi se a ?; éé % g m Ab—at .~ 78C ]
and then warmed o 0C at d; Mg ('m %‘(ﬁé action was
quenched 1, 466.00 brs) 234 (211 a), 3.63 (vu dy, 3. 68 (211, d), 5.36 7.63

! (111, 8). 5.60 (1H. 5). 7.47 (211, ), 7.70 (211, d),
! 9.21 (1H. brs), 10.08 (111 5), 11.67 (1H, brs).
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WD 2007/ 056164PCT/ US2006/ 042994 with Saturated NaHCO2 (50 ml) and
brine (50 m) and the aqueous |ayer extracted with dichloronethane

(50 m).

concentrated to give a yellow oil.
eluting with 5.% ethyl

gel,

ThgoGarkiagd organic extracts were dried (Na2S

The crude was purifie
acetate/ petrol.

oy

The resulting al cohol

was di ssolved in ether (100 mM) and the solution cooled to 0OC. A
(2M 25 m) was then added dropvm se over 5

solution of HCl in ether

m nutes. The Hal - salt-pr d - { sely |o resul.ting-. .
slurry was stirred at 0C SRS 1;7 nUt”é)% thER filtered.
The filter cpke | < 15k le( ¢ the ¢Zsol j d dri ed
under vapuum Thi ‘%urnl @'{7 o j-ﬁ5(4_ 71 8
61% . |H NVR d4- MeOH 8 0 T ~],(. £ ¥ 4.p1-4' 23
(41-i, n), 5.50-5/60 (1H -r%ji ' #2820 .
3-cycl opropy1l- 3-f| uoroaz ' E’ &2Met| 10%
pal | adi um o ar bpn "was added
et hanol (10(r)ll ir:ﬁl) 45(5‘@%8. ' 05%[ ‘ 7.87
Benzhydry1- 3-cycl ppropylt 3-1 _1? lq ol rl(dléI (6} 74 g,
21.23 mol) in ethanol (pQy --—(-51‘ sg -an% t-he-- ..
m xture hydrogenated at f S a i ) Hnat i on
apparatus fors5 hrs el rea er el i
concentrated to ah o %8-% Ef £ %@ %’?ﬂ %[r’n xturgm’_
cool ed to 00c and| stl rred g;i 'tlp‘l; or dl he sluspensi on
was fil tiered and the filtepy N et ek 70 1 »-and- -
the solid dried under va)g ‘(3] e"p’;g’é? [ as an of f
white solid , ; 2H,
0 50-0-64 (2 O B30 gg@ﬁﬁ g ?é%fa) 221 40 " 420
m,3.91-4.10 (4H | m), 4. 0(1:,-14 235 630 1M o SO i S)bré)‘ *9.163 (1H,
brs). ty.gp reLs (DMSO-dg ) 32 (201 d), 041 (31 T
N- (4- (4-|( 3- et hy 1L 1H pyr agol 4o /dAaat ng i ((gncbﬂcf’t dﬁg Pyrk):3-
f1 uoroazeti din- 1- qu)L)meal M 6 [1r1¥ -of), bhisQ heny &% 184335 34 8.402
tri El uoriopr opanam de ( Corpeung skel4ir, b)) 752 211, d), o (2H, d),
| 9.33 (111, 5), 10.04 (111, 5)
: (DMSO-d6): 0.34 211, d), 0.40 2. d). 0817 @, T~ — =
i ) d). 1.19 (111, m), 1.81 (111, m), 2.01 (311, s), 3.66
-8 7878 1 A1, ), 5.40 (111, 51, 5.61 (111 brs), 7.48 (211 dy, | 229
i 771 (2H, d), 9.37 (111, 5), 10.39 (111, 5)
; (DMSOQ-d6): 0.30 - 0.35 (211, m) 0.39 - 0.44 (211,
w m), 1.16 - 1.2] (1H. m). 1.50 - 1,75 (GH, m), 1.43
P c - 1.90 (21, m). 2.00 (311, 8). 2.76 - 2.82 (111 m), ”
70 20009 15 65 (411, 4d). 5.35 (111, 5. 5.58 (111, $), 7.47 8.938
i (2L, d), 7.72 (21, d). 9.19 (111, 5), 10.06 (111, s),
| | 11,65 (111, ).
- (DMSO-d6): 0.32 (211, d). 0.43 (211 ), 0.5 i
(2. m). 0.82 (611. m), 1.19 (1H{, m), 17()(111
£-10 504.83 | m). 1.80 (111.m), 3.65 (411, ¢), 5.43 (111, 5). 5.65 8.544
(FH. br sy, 7.47 (211, d), 7.69 (211. d). 9.68 (111, s).
, 10,42 (111, 5)
i (IMS0-d6): 0.35°0.41 (211m), 0.45-0.51 (2LLm). |~
1.2-1.28 (2FLs), 2.1-2.15 (5H,m), 2.8-2.9 (1H.m),
I-12 514.80 | 3.68-3.75 (4lL.m), 5.45 (1H,s), 5.65 (111.brs), 7.58 8.18
i (211.d). 7.78 (2H.d), 9.23 (1H,brs), 10.7 (11Ls),
; [ 117 (1H,brs)
; {McOD): 0.40-0.45 211, 'm). 0.57-0.62 Gl my, |
i 0.80-0.85 (211, m), 0.90-0.95 (211. m). 1.30-1.40
N & 480.00 | (11l m). 1.80-1.85 (111, m). 2.05-2.10 (1, 8). 9.148
| ' 3.80-4.00 (411. m), 5.40-5.50 (211, m). 7.50-7.55
J@nd.7es-re@d. L

- 34 -




tH Ir-Thr SMe
6- (3-cycl opropyl-3-fluoroazetidin-1-yl)-N-(3-nmethyl-1Hpyrazol -5-yl)-2
- (et hyl thi oép%‘gl m di n-4-am ne [00103] To a m xture of
6- chl or o- N-WS2B08144 1H- pyr azol - 5- PCT/US2006/042994
y1)-2- (et hyl thio)pyrimdin-4-amne (150 g, 0.58 nol), 3-
cycl opropyl- 3-fluoroazetidi ne hydrochloride (132.2 g, 0.87 nol) was
added diisopropyl ethylam ne (208 g, 1.61 nol) and isopropanol (1.125
L) and then heated. to ref lux for 23 hours. The reaction was cooled
to sli ght |y hazy kol uti oh (MeO8B: 080AWS £ il terieed-aisd (2ihenhol geneous '
sol ution copgentrpted Obo &3nii-hlinhIm)v 3106 112L, £t D2%-3 e S22 ddagd (1 [;é g
concentriated to nj ninal yaREFeL0 (EHOMO. T40-5)50421d. HRO. J027.6) 3
and the ]I ayers separ at.ed| (Coh.gam-@-8fak2iédt o crystal lize product
during the extraction). THhlciedds 0l4y@EH. maL Fub6hEE lexir dcted with’
Et 0Ac (500 i) nG 92 r at @8- 1133g6llls tn) ot @ atii.on) 3,808y eIt 0 (g vg ?5
white solid. Hexane ? 0! md.)5. 358 4adtddni. 0. 45He5R (. dp.gadll-c gxtr ¢t and
the slurry was stjrred af7&bbitérmd). tenperaturte, then cooled tc
for 30 min. ‘WO 2007/ 056164RCN: USRI 616420 Bt . .l e 3an d).
copi ous Heptdfe. Th¥SH0 1 BP0 clkands$0dBiled. URYEH L.vpcutini4iTHe fH.05%r
cake and the whitle solid| f.gri?4 Belexty 24P (Bh et &0 Gofrdd.ned tlo afford |
155.1 g of the desired pf6aWSQ-d6)185220.4p (2717 n9% 0.60H.GINRI K DNBO, 400
MHz) 0.44 (2H, m)| 0.60 (@K 149111 m)3898 (A3, «,14H9-2H8 (§118).(3H, s),
2.42 (3H, s¥173.8033686 [up)- 39 (48, 92 L 3AH 1 bbrs3)5. 75(104 bishH,| br 9,
9.23 (1H, s), 11.86 (1H, 0}3& SH2H36). 7R IH2I L. 8D2NE (111, 5).
6- (3- cycl opropy1-13- f 1uor ozt (14l s andy Iy TN Byt hy| - 1Hoyr azol - 5-y1) - 2
- (et hyl sulfonyl) pyri m di n-4-am ne [00104] A sol ution of -
6- (3-cycl opropyl-3-fluoroazetidin-lexample 4
y1l) - N-(3-net hyl - 1H pyrazol -5-y1) - 2- (et ﬁyl thi o) pyri mdin-4- am ne
(130 9, 389 mml) in MeOH (5.2 L) was copled to O C. A solution of
oxone (5269, 855 mml).in H20 (5.2 L) 5y sSlowy added to the slurry
keepi ng the tenperature below 5 C. IEE iy addi tion the reaction was
VIgr ni

allowed to warmto roomterrperature tH A 10 % sol ution of
NaHS02 (325 ml) and a 10 %sol L) was t hen added
to neutralize the reaction mx , t he sel ut n filtered and the
filter c%e‘}wa@?ed Wt h H20'l(éld The solid was slurried in H20
(2.6 L), ¥ sordi §omsihte Pé’r’f&ZPIJre S+-YIL BB PEARE - WA S REE L RPFRPYDO3 -
E?[))ivgog_) hﬂtsrcﬂa*azcbwmﬂm@d)w&am\aae;uurlv(ﬂauifanyii 3/% 2(1)H( ?H'VR )
) . y S),

3.25 (3H, s°‘(°§°*bef‘@zf’ff’c zﬂ‘i(m.%a“@ga%of‘fﬁldsr ‘%y 16 47 (1H, br s).
9.88 (1H, s) 12.01 (1H, br s). ES-I- 367 :

HN-N

HN
I
CIN" s
6-Chloro-N-(3-methyl-1H-pyrazol-5-yl) -2~ (methylthio)pyrimidin-
4 -amine
(0096] To a stirred solution of 4,6-dichlorc-2-
(methylthio)pyrimidine (25 g, 0.128 mol) in DMF (100 ml) was
added diisopropylamine (19.8 g, 0.134 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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N-(4-(4-(3-nethyl-1H pyrazol - 5-yl am no) - 6- (3-cycl opropyl- 3-

f I uor oazet imwonedrogéspyri m di n- 2-yl t hi ol pheny1) -3, 3, 3-  pCT/US2006/042994
trifluoropropanam de (Conpound 1-14) An slurry of

6- (3-cycl opropyl-3-fluoroazetidin-1-y1l)-N(3-

met hyl - 1H pyrazol - 5-y1) - 2- (et hyl sul fonyl ) pyri m di n-4-am ne (61g, 170
mml ) and 3, 3, 3-trifluoro-N(4- mercaptophehyl)propanam de (41 g, 175

mol ) in GKBEN (1300mmt) 188 ggéwgle.-:@téexaé%{@% lﬂaoto tﬁJ%Hk's.%gl-d

this time, the slurry transforns fromthin a
brilliant ShAFFLSITHR i REDYE WaBe¥ hEH ¢ obhled Tltse CE@JaildNESEt iageed at

thl s terrpemwf@af@lﬁaléenbmurﬂéae{@dn@fr%ﬂ@ﬁh%m gh el CHIAN (H50

The resul ti n solid was dried for 20 hours at 38 C under house

vacuum THECWHTE %bl FUEWAET RRar et & R ¢ dEen sl iale et oler

(1300 nl)vandudaHIBé sat Jotd 300 Mt 1 d heompoing eadvas, i 7-hed dentddi 10
nore solid remai ned. Then, the |ayers were separat ed and washed the

aqueous W th EF0ARST 300 HE) : FhéMForfisionSNser gdnke2Rayes wer @dri ¢d 31
over MySOfzufistesed,, V@sdlﬁdy W hoet ORe (139 mk), and (g ﬁncentﬁﬁf ed;50,,

mini mal vol ume on rotavap. The resul'ting m xture was re- crystaflzed
out of Et oA ahd Wé&an%st%sgfv%sfh%sfd redzspﬁ'o"'fﬁrct as a white solid
(56.2 g, 7296) 1H NMR (Mean, 400 MHz): 44Q-0.45 (21-1, m, 0.60-0.65
(2H, m, 1.3-1.4 (1H m, 2.05 (2H, sm%340(2H m, 3.85-3.40
(4H, m, 5.40-5.50 (21ff, m, 7.50-7 (211, d), 7.65-7.70 (21-1,
d). ES+ 522. [00105] Tabl e 4 bel ow d%gﬁsc.n\s data for certal n exenpl ary
conmpounds nade accordi ng to the nethod "deSe¥s bed in the General

Scheme (Mt tiotow) -2n 03 + me Bxahpl - irr Corfp@aHd )mererea: Isarsaspagd )t o
those conpounds;depicied in Table 1. WD 2007/056164PCT/ US2006/ 042994
Tabl e 4

"[009%7] "o a stirred suspension of 6-chloro-N- (3-methyl-1H-

pyrazol-5-y1l) -2- (methylsulfinyl)pyrimidin~4-amine (8 g, 31.2
mmel) in methanol (200 ml) at 0°C wag added a suspension of
Oxone (44 g, 71.7 mmol) in water (100 ml} portionwise over 10
minutes. The mixture was stirred for 30 minutes at 0°C then
warmed to ambilent and stirred for an additional 2 hours. The
reaction mixture was filtered and the resulting solid slurried
in agueous spdium bicarbonate. The mixture was filtered and
the sclid washed with water, then diethyl ether. The golid was
slurried in ethyl acetate, filtered and dried. This gave the
title product as an off-white solid (7.% g, 88%); W 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), 210.95 (1H,
s), 32.28 (1H, s); MS ES + 288.07, ES - 286.25.
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Conpound No 1-14 1-20 M (ohs) 522.00 498.70 516.60 |11 NMt
(Me0O1)): 0.40-0.45 (211, m). 0.60-0.65 (211, n), 1.3-1.4 (1 1.1. m,

2.05 (211, &h, -3.40 (211, n), 3.85-3.40 (411, ), _ ,
(21. 1,( in),@?.zg%ﬁégg (211, d), 7.65-7.70 (211, d). (1)%&%9”6%’&%4”94

0.45-0.48 (211, ). 0.6-0.63 (211, n), 0.87-0.92 (411, ), 1.45
(111.brs), 1.82-1.85 (111,n), 2.02 (311, %), 3.8-3.95 (41l,m), 5.3
(11.1,vbrs), 5.75 (111,brs), 7.4 (111,d), 7.52-7.55 (111,m), 7.8
(111,d), 9.4 (111.brs), 10.7 (111,brs),, 11.7 (111, brs) (1) MO d6):
0.22-0.25 (211,n), 0.42-0.45 (211, m),;%,20-1.26 (11-1,n), 1.75-1.9
(511, m), 2.6- 2.7 (111, ), 3.65-3.&nN2%1, ), 5.1 (111,brs), 5.4

H
(111 vbrs). 7.3 (211.d), 7.52 (2118 79.1 (411 brs). 10.4 (111,$%).
11.5 (111, hrs). C|ﬂ€,§'«ks g\’rQ

O
F

N-(4-(4- (3-methyl-1H-pyrazol-5-ylamino) -6-chloropyrimidin-2-
yvlthio) -3-flucrophenyl) cyclopropanecarboxamide

A sclution of N- (3-fluoro-4-mercaptophenyl)cyclopropane-
carboxamide (1.0 g, 4.8 mmol} and 6-chloro-N- (3-methyl-1H-
pyrazol-5-yl)-2- (methylsulfonyl)pyrimidin-4-amine (1.4 g, 4.8
mmol) in t-butanol (10 ml) was heated 70oC for 18 h. Reaction
mixture cooled to room temperature then diluted with EtOAc (60
ml), washed with sat. NaHCO3 solution (30 ml), brine (30 ml),
dried (MgS804}, filtered and concentrated in wvacuo. Crude
preduct was purified by flash chromatography on silica

(EOAc/Petrol 20 to 60%) to give the title compound as white

N H
%N |N’*s‘©’NC7)7’Q

HO F

solid (800mg, 40%). ES+ 419.

N-{&-((4-(3-methyl-1H-pyrazol-5-ylamino)-6- {(3-cyclopropyl-3-
hydroxyazetidin-1l-yl)pyrimidin~2-y1)sulfanyl)-3-
fluorophenyl)cyclopropanecarboxamide {(I-11)

A mixture of N~(4-(4-(3—methyl—lH—pyrazoi—S-ylamino)—6-
chloropyrimidin—z-ylthio)—3—fluorophenyl)cyclopropane—
carboxamide {160 mg, 0.328 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.
Reacticn 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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ltt (mins) 9.235 9.7 9,34
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evaporated in vacuo. Crude product was purified by flash
chromatography on silica (EtOAc/Petrel 30 to B0 %) to give the
title compound as a white solid (55 mg, 29%). 1H NMR (DMSO-dé)
0.33-0.36 (2 HE, m), 0.42-0.48 (2 H, m), 0.82-0.86 (4 H, m),
1.21-1.24 (2 K, m), 1.85-1.89 (1 H, m), 2.08 (3 H, s), 2.10-
2.15 (1 H, m), 3.66-3.75 (4 E, m), 5.42 (1 H, br s), 5.67 (1
H, 1 ¥, s), 5.8 (1L H, bxr s}, 7.42 (1 H, d), 7.52-7.58 (1 H,
m), 7.75 (1 H, 4}, 9.27 (L H, ), 10.65 (1 H, s}, 11.9 (1 H,
br s). ES+ 496,90,

(00981 Table 3 below depicts data for certain exemplary
compounds made according to the method described in the
General Scheme (Method B) and in Example 6. Compound numbers

correspond to those compounds depicted in Table 1.

. Table 3
Compound | MI1T~ TIHNMR 77 7 I
No | (aby) | By
! (DMSO-d6): 1,33-0.36 (211.m), 0.42-0.48
{(21m), 0.82-0.86 (4H.m), 1.21-1.24 (21 1.m},
5. 2 3 3}, 2 - 3
1] 496.90 1.85-1.89 (1Hl.m). 2.08 (31Ls). 2.10-2.15 (11 L.m). 852

3.66-3.75 (411m). 5.42 {1t brs). 5.67 (1H.s). 3.8
(11l.brs), 7.42 (11 1d). 7.52-7.58 (1 H.m)., 7.75
(11,d), 9.27 (111,8), 10.65 (11.8), 11.9 (1Hbrs) |
(DMSO- de): 0. 20 (ZH, m), 0.42-0.51 ¢(411. m),
0.59 (211 ) 1,07 (111 m). 1.40 (1H, m). 1.99 (31,
1-19 494.58 | m). 2.24 (2H. m), 3.81-3.94 (411, m), 5.36 (111, s}, 9.304
5. 70 (111, brs), 7.47 (2H. m), 7.72 (211, m), 9.27
(111,).9.99 (111, 5), 11,65 (111, brs)

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 complex



Exanple 7 171 HNHF [ *e4.5cN NS NO F

N-(5- (4-(3-nethyl71H pyrazol - 5-yl am no) - 6- (3-cycl opropyl -

f1 uor oazet igpRydho¥dkpyri m di n- 2-yl thio) pyridin-2-yl):3, < a0
trifluoropropanam dle (1-21) [00106] To a sol ution of SP&IUSZOOGMZJN
2- (6-am nopyridin-3-ylthio)-6-(3-

cycl opropyl- 3-fluoroazetidin-1-yl)-N (3-nehtyl-1H pyrazol - 5-
yl)pyrimdin-4-amne (300 ng, 0.7 mmol) and HOC20 (220 ng, 1 mmol) in
4.5 M sodi hydr de lutio 470 d DON (10 m ), was added
DVA? (5 (!);j%Thg gzéuw?lfﬁglgo‘?n?§%ﬁ ° WA c?r P gl SHIRRESe o & °
for 3 h thenuwashethai thssat indallOO3res olak |mmeb;r|m:e 50HQ etbx Mp304) ,

filtered e Crude uct ified flash
chr omat og@%gﬁggg fﬁé g%égtt%g rol‘)’ oqb R (PO(feIS|dr:t %‘lbéﬁ?é:dla&tde
(60 ng, 1THrES- int@l@ mihiere nwi'erwmdsenat ElI()GOarrrg ethyl2 avaatana®s o0

(32 ro. el 20807 oshiader bbouh B o I e iR ¥ e
dr opwi se &he t pefy Streeedtat (3 oo @mper atThe dcmbﬂs@@mqman&d urt her
3 drops 0fcBaBidas théfs uoroprapanay !, o qrdde. wer %%%fb%ﬁ)tot%a

conpl ete conversion to product after stlrrlng for further 30 mns
The react FONTAMEUrR WES {7eh tbnceiied edragnamicon swidsitdle filtered

r edi ssol vaeh | foEM €22 vdd [ Thhe (ﬁeéﬂéu@ﬂ@hsﬁtﬂdﬂ%e@ cfno%mltl%@%rea_nt ure
for 2 h. The mxt ure was. concentrated in vacuo and crud%ﬁgro uct

purified By prEparative 1O ndt 1A d v GREHPE) - #85gi ve

title comm@@ 2o Wi ies 801 dsh and; I SgsalstaJ()ZS lﬁumﬁ?’&cll% MNE
( DVBO- d6) 20- 0. 213§2 H m, 0.36- 0.3 n, 15- 1. Zb

m, 1.77 t%”HeSs) 43220 8508 (2 H2%n T, 393 SH.3m2 (74SH (g, 51)10 5.15
(12 H, s), 7.75-7.80 (1 H, d), 7.92-7.97 (1 H, d), 8.22 (1 H, s),
9.20 (1 H,s), 10. 91 (1 H s). ES+ 523. [001Q\1The experimental s shown
bel ow decri be the preparation of sone of thevébnpounds used in the
exanpl es descri bed herein. Conpound a

/ \> F( -
/'\7

1-Benzhydryl-3-cyclepropylazetidin-3-cl hydrochloride

[00100] A solution of cyclopropylmagnesium bromide in THF
{0.5M, 600ml, 0.5 mol) was cooled to —-789C under a nitrogen
atmosphere. Precipitation appeared to occur at this
temperature. A sclution 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
Lo 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

excracted with ethyl acetate (3x300 ml). The combined organic
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3,3,3-trifluoro-N(4-nercaptophenyl) propanam de

S-4-(3, 3, 3-tr.ifluoropropanam do) phenyl 3,3,3- trifluoropropanethioate
4- Am not hi \(l)ﬁg%gﬁ} N85 nelted and charged to a fl ask. DegPassed Et OAc -
(1950 nl) d3U A sol ution of K202 (929, 670 mol PGTAUHEEALEY
H20 (1300 vol) was added. The solution was cooled to O C and the
3,313-trifluoropropanoyl chloride (55.2 g, 600 nml) was slowy added
to keep the tenperature below 10 C). The reaction was warnmed to rt.
The organi G, | aysr_was V%ZOO?/ 0}%6 64PCT/ 1152006/ 042994 separ ated and
washed wi TH Drine (1300 M2 YHENE T ohdehtFardd ok e bt @0 mi),
evapor at odridhe(suinabivas shufated, i Hepteane/dd QA d3%aHe390 Bhle a

for 30 m (7 was added and .the slurry was cogled to O
C for 30 Qr?lrf: ’%@nose‘f u?%)‘ mr%%e £ ‘%Cgerew S e “f%etdero”cﬁéﬁcé GFiled SGHEdPY
vacuum t ov iy e ¢ 0 desi e aompoimbat5b13 FTheB Ee2MLt iNgr «Qleohdl
3,3,3-tri - 4- y. I m :

S-4-(3, 3, gié:?il% ll}’i)agsop%sg%g&n%ggﬁefghée%rog@%%&mqﬁr 1 USFSoPS8EERi oat e
(44.8 g, AVYSHUIY U B O TOon o dirargéet o 2a,f 1askml) was
Concent r ated, HGlad22%: ) s NVAS, . t e t P .
t enper at ur ebel ow 30 épépﬁ)es reacets% gl\r,? \Ayﬂ/ggl%?%%n %glaét glg"lt %%%5 B FSPP17 5=
h. The reo?T otPHY%Ut e TR FetHiedra ¢larm Wwey wadwnaddiast OPCafponan
at 50 C._Goolcidilr eartd ol dds "aem tranpehaldr g1and ;H2Q . l,aL), was
added. The sklfﬁtfrr . was filtered and the filter cake was washed Wit h
H20 (3 x B9 .7 fife Fot9d (@S U id @der-hracouht 6rpesduederhgacuun.
desired compound-r(ikheés g;nb8MWoadan & Anide eLa-d ((AUrewa Aks) . 'n

I nhi bition Assaé %00 08] Conpounds were screened for their ability to,
i nhi bit Alfbors-2Mg8i AgPa3tAndsr d2Eoupl ed! ehzyhe: Hisay ( Foxd et (&l 7H,
Protein Sgi,. .3 (¢h998)1 o7, (A24)., ASSAYS MBS €3N Tiseds0uly ibp agmi xtuge
of 100nM gie es ( 1-37.3}[5%, 10mv MgC12, 1nM DTT, 25nmM NaCl, 2.5nM
phosphoen ]lfgyﬁiﬁﬁgt'e?' M NS 80 /pd/-fF Py BavdtE kithasE54ands2071 -
pg/ M | actate dehydrogenase. Final substrate concentrations in the
assay are 400pM ATP (Sigma Chem cal s) and 570pM pepti de (Kenpti de,
Aneri can Peptide, Sunnyvale, CA). Assays e carried out at 30 "C
and in the presence of 40nM Aurora- 2. [02; An assay stock buffer

sol uti on was prepared cont ai ni ng aof he reagents |listed above,

with the HCI

l-Benzhydryl-3-cyclopropyl-3-fluorcazetidine hydrochloride

[002101) Saturated NaHCQ; (100 ml) was added to a suspension
of 1-Benzhydryl-3-cyclopropylazetidin-3-ol 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 agqueous extracted further with ethyl acetate
(50 ml). The combined organic extracts were dried (Na,80,) and
concentrated an oil. The ©il was dissolved in dichloromethane
(100 ml) and cooled to -78°C. [bis(2-methoxyethyl)amino]sulfur
triflucride (5.98 g, 27.05 mmol, 5.0 ml) was added dropwise
and the soclution stirred for 30 mins at -78°C and then warmed

to 0°C and stirred for a further 1 hr. Reaction was guenched
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W)2007/ 056164PCT/ US2006/ 042994 exception of Aurora-2 and the test
conpound of interest. 55 pl of the stock solution was placed in a 96
wel | pl at e WBRYGBREDSDY addition of 2 pl of DVBO stock cOMTAISINNGH42994
serial dilutions of the test conmpound (typically starting froma

final concentration of 7.5pM. The plate was preincubated for 10

m nutes at 30"0 and Lhe react...ion initiated by addition of 10 pl of
Aurora-2. Initial reaction rates were determned wth a Ml ecul ar

Devi ces Speelranerdied MWiate rfeadsil) ozxed aride ni Hutel} i a®d Cone Syueous
1050 and Ki t I t -1 j.he regression analysis
usi ng t heﬁp}r(?gm@é%%c\%a% ‘gﬁ%@égﬁ%%ﬁoﬁfl r%?i %’rr% \}@Sr%s'i 2%63.‘:6’53]? f

Maci nt 0sh®* T aph FaeE St sveirere Sinl & eBlaeSCal | 4od ntencaiSNat&EXanpleive a
10: Aurorgetridy (A Or@ B)arr ipidi ASi i trjg) An .
assay buf??er sol uti on was pI%&e@padr%e% é\}h&l‘xg%%ég)r%{ %{1&&% dfgan&éé (%ﬁh
7.5), 10 ¥V Vel 2R rhBere il 10989 SREBHGILNoA iz oidlAmeer sHiSsolved
sol uti on, i@l stheontad Nicny lara MO aNG b 2J9Yde Ry i@ (LRRASLEG on
was prepargd i.n assaﬁ buffer. To 22 pL of the Aurora-B solution, in a

96-wel | pPat'ds! vids 2Ny Tt ) oSO TGS PEEie S (PR RS 9VBIVED
and the mixtutres altoned It Getligddratie ftaia ¥Qom RUhes idh 296G The
enzyne reactdl n Wasslilnriti at ed b'{ t he. addi ti o% of 16 pl_ stock

[ 7- 33P] - ATP solutd on =20 B8 /P 5refdr &7 G s §ay apidifdrnago 14
final asseyworearitamatiiionofeB0rpMEiThe s eatkk olswassskappednaktger3
hours by dift] pl 500 osphoric agid and the | evels
of 33P | n?ﬁp@at#ﬁ%hﬁ oétie‘lhleé_p%rp eldtglrgrgd%ﬁ:s?’ FatE\er &t e é‘rrﬁilﬁjé‘ﬁgb{jhe
the fol | gwioparetshoch W00kl HA jrhosphace],| sbhese 96-mek! aphat®r 5 0.30-

(M11iporg, 0. .MARHNQL35 S pre-treated with 100 pL of a 100
v phosph(g'rslzga(tfc}pd Bri c}r‘lgt% tﬁ%"ﬁ%%’oﬁ@f}ﬁﬁ@z‘eﬁﬂ?mmﬁ eactP8n®- 60
m xture (@3 plOrsiThe .9¢~-t.i40n (sast,| efit; tes+saak.on to the

phosphocel | ul ose nmenbrane for 30 m nutes and the plate subsequently
washed four tinmes with 200 pL of a 100 nM phosphoric acid. To each
wel |l of the dry plate was added 30 pL o ti phase 1SuperM x'
W2007/ 056164PCT/ U52006/ 042994 liquid s¢intillation cocktail (Perkin
Elmer) prior to scintillation countin K50 M crobeta Liquid
Scintillation Counter, Wallac). Level BHof non-enzynme catal yzed
background radi oactivity were determ ped by adding 16 pL of the 500
nmM phosphoric acid to control wells, containing all assay conponents
(which acts to denature the enzyne), prior to the addition of the

[ y- 33P1- AFRysdloptricpy ] -Be el rok zenz e ecaj-akyertofh Bei ncor porati on
were cal ¢ by . subtractin an .background coynts fromthose
neasur ed [taat)ltoeité)ggh in if)vief:oﬁtod’o @enf’lgéf‘lrloﬁg Eot PBEchPREVGER eFATHRYFoh 8
dat a poi mrslert yiitsabgey eoveriddgd: keéheontentoatndn. rangellciodlcpM -

conpound g MEH& @bt akned i icat. sfocks wer repared from

an initial co?r’pognd st %((::Egg?%%glm%l %lﬁ%%ggéﬁﬁé%?“ﬁ@?ﬁcg PTare (€%

di | utiondy. 2Ri- 2vamues ) wére cthroglatiéd Mlbonmvesi &ddédr abetidat eatrylyst

non- | i neahd egkesskonruShia e Brbgm,so CkRge i 0,

G aphpad goftware ,Saﬁ Di gg& lEJJCR) Exarr{s)?\gg%%Bﬁqtﬁﬁ(fgn%%t?%%}gér

Assay: RANTGREENGFL§rhaBEaT AS Sy TPE0S 12F TheTonpoentsonf wahet bt et

i nvent i onhwengnheval.yatednas cbnbehr@t8a0te huRBH; 1t kpkh DASEs HSETY s

radi oact iavidt é Wﬁgﬁassa . %00113 Assays were carried out in a

mixture GPOSY RREMERS T¢BEEFS0FOOLBANE NGRS, 2or 195 HEPE AridRaM DTT.

Fi nal substrapéteoncéntmatii.omsei Bubbenassaywier £i Ve Srdd 4:7a 338 AR cer

(40000 1438 $1E/ RURLaATR.rATBREDATLEIRLIEL3 BLOTEED:d BOM e
vacuum. This furnished the product as an off white =olid (3.00

g. 93%). 'H NMR d¢-DMSO & 0.52-0.56 (2H, m), 0.59-0.64 (2H,
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and 3pM peptide (8AMB8 protein A332-443). Assays were carried out RC
25 C. in the presence of 50 nMItk. An assay stock buffer solution
was prepar i.njng all of the reagents |isted abov i
exception o OE%PO%&rllglthe test compound of interest. 50 Splf:féﬁﬁghﬁ}eoﬁ'ﬁw
stock solution was placed in a 96 well plate followed by addition of
2pL of DMBSO stock containing serial dilutions of the test conpound
(typically starting froma final concentration of 50pMwth 2-fold

serial dilutio in.d icate (fipal 0, concentrationThe
W)2007/ 05616 P%% bs‘gz]Bog?ﬂénz‘@agn p% a?“g*%vaq;@p%ifi ubdted Tor?310'4H nites
at 25C andl. she(tEacbioh, i hi¢3d atwd, byraddi ti on of 50pL [y-33P] ATP
(final concentration 7.5pM . [00114] The reacti on was stopped after 10
m nutes by the addition of 100pL 0.2M phosphoric acid + 0.011 TWEEN
20. A nmultiscreen phosphocel | ul ose fBAmale0&well plate (MIIipore,
Cat no. MAPHNOBSO) was pretreated with 100pL 0.2M phosphoric acid +
0.011 TWEEN 20 prior to the addition of—470gL of the stopped assay
m xture. The plate was washed with 4 pL 0.2M phosphoric acid +
0.011 TWEEN 20. After drying, 30pLhE§£i \ase HSuperM x' i quid

I

eld

scintillation cocktail (Perkin El ne dded t6Fthe well prior to
scintillation counting (1450 M%@ {15 Gurd Scintillation Counter,
Wal l ac). [00115] Ki (app) data -wege€-cal cul ated from non-Iinear
regression analysis of the initial rate data using the Prism software
package (*&r &phPad{ Prisiwler’si o R uk- F-orl dvbciolt-6sH 3 -GvaploRaepyl - 3 -
Sof t war e, £ Sadk- 4 £80: &ah 1 f OF i fyrr 15 1.1 B ; _L5nhi Qi_tion
Assay [0011,6‘1$Co ounds Weir%_éqs%rr eened for%{ﬂﬁgﬁrégﬁe%ﬁ% t36gi'lr%hi bit JAK
usi ng t he“%as %VQWWWE RV wer¢)carried out in a kinase
buffer containing 100 MM HEPES (pH 7.4), 1 DIT, 10. nM MCL:!, 25
nmvi NaCl , and 0.011 BSA. Substrate concentragiwns in the assay were 5
pM ATP (200 uCi/pnole ATP) and 1 pM pol y{ )\@'Tyr. Reacti ons were
carried out at 25 C and 1 nM JAK3. [00117 \ToHeach wel |l of a 96 well
pol ycarbonate plate was added 1.5 pl of g ﬁd‘%ndi date JAK3 i nhibitor

N

along with 50 pl of kinase bufferscontai side pM pol y(d u) 4Tyr and
10 pM ATP. This was then m xed an%?g;a’l of kinase buffer containing 2
nM JAK3 enzyne was added to start the reaction. After 20 m nutes at
room t enfer & (ZBORY 1t e flemsdase ik nstloppedNwi{BRmEBp¥1efiH201

trichl or gasetdd aci @\ (-ECARdRRN t8l139 ¢ gnziid@gﬁg._gg%r%ATP. The entire

contents of each well were thén transferred to a
W02007/ 058FBABAT/ USFOG6/MG4299% ©f 6-chloro-N- (3-methyl-1H-pyrazol-5-

y1l)-2- (methylthio}pyrimidin-4-amine (150 g, 0.58 mol), 3-
cyclopropyl-3-fluoroazetidine hydrochloride {(132.2 g, 0.87
mol) was added diisopropylethylamine (208 g, 2.61 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 homcgeneous solution concentrated to a
minimal volume. EtOAc was added (1 L) and concentrated to
minimal volume. EtOAc (1 L} and H,0 (1 L) were added and the
layers separated (organic started to crystallize product
during the extraction). The aqueous layer was further
extracted with EtOAc (500 ml). Concentrated the 1lst organic
to dryness to give a white solid. Hexane (750 ml) was added
Lo the 2nd organic extract and the slurry was stirved at

ampient temperaturte, then cooled to 0 °C for 30 min.
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wel |l glass fiber filter plate using a TonTek Cell Harvester. After
washi ng, 60 pl of scintillation fluid was added and nE, incorporation
det ect ed onRyg.Rekkipy El mer TopCount. Exanple 13: 1990
JAK2. Jnhi bi tlaon_Asséy [ 00118] The assays are as descri beJ)CgEU()S\%()eO6€0Ft12994
Exanpl e 13 except that JAK-2 enzyne was used, the final poly(Qd u)4Tyr
concentration was 15 pM and final ATP concentration was 12 pM

Exanpl e 14: FLT-3 Inhibition Assay [00119] Conpounds were screened
for their il inhibit FLT-3 activi ISi_ng radi.qnetric
filter-bindi ngfél%s%lg@ %}tsgé%s%}é%/% rrcoorﬁjtod‘lrssg{ar%{ % cor b%rtgfi §R¥Pnt'gs
a subst r adelgdlyid@ o, vaAgwym 4: ITHepEAY)teRemtdd @Isl Weree whdtei edlddt ficbm

a soluti talnj PE ]§ pHLo- 2l Myd 2, Nad ,
1 nM DTT,O&(I)(?SIQ% %%Eggﬁéggng% %B%% [ na‘? g%bas%?%%%/l con'c% rzc% irggqnes in
t he assayl&®reEYEPMATP. ahbD. brey/ Ml FE4Y (hotMR f(IDWPOS g MHz) 0.44

Cheni cal 528t Ui s, 6o T TiNas conGentratign of 13 qampound of
the present invention was general ly between 0.01'and 5 pM 'Typi'cally,
a 12-poi nt3"i ttat i bre Was- Tondiet & by FRepdi ngrseri-ald -@#l EHondxf sdm
10 mv DVBQ 5% ocks Of s f est1 cedmpound.c)ReagdJ ang were carried out at room
tenperature. [00120] Two assay solutions were prepared. Solution 1
contains 100 mM HEPES (pH 7.5), 10 mM MyCl12,./25 mM NaG, 1 ng/m pE4Y
and 180 mM ATP(containing 0.3nCi of [y-33P]IAI#® for each reaction).
Sol ution 2 contains 100 mM HEPES (pH 7. 5, m MgCl2, 25 mM NaCl, 2
mM DTT, 0.02% BSA and 3 nM FLT-3. The assayywas run on a 96 well plate
by m xi ng 50pl1 each of Solution 1 and |5,/m of the conpounds of the
present invention. The reaction Pt Nat éP=4Mfth Sol ution 2. After
i ncubation for 20 m nutes at roomg’enperature, the reaction was
stopped with 50111 of 20% TCA caontaini, 0. 4my of ATP. All of_the
react i onvgvo um c\]lxllé:’sp]icf?g(r)il tF ans"‘roerrora&?tt%gé‘“fli'Wér'Nf)I(at'E‘Etw“lH‘
2007/ 056 B84ARPCH1US2QO6/ -R42034 rrick ulgehed ) wyt-rhmi 8 a - ECAmbyea Har vest er
9600 from,H C ( n,..CH . .The amount of "P_incarporation. into
pEdy wasnﬂé)na fz%ed Hli;%go atcﬁ?arg f‘l’%p( a FEHPEPBKFéF’ég%gP’ﬁ??F?E\Hib’f‘l"1'
Count er (NEriNdel® -"Ehhy ITHHé! -datra zwads 5f-yilt ed - UsengyPrhs o) sof imaaent o-
get an | GRQR Kizo EXample J1y- MChase tabi | L1y y o
[00121] M cr osonal s%bi lity was) rmnlfqt or gglsbg %ang%%t FS@%? te 0 °C. A
depl et i off°iue Pr & |B©Ten (Fi2€Bes §FEs Mpdin anr Hrgel Df2 dpecicas (Inadle
CD-1 nouseaeimlte %@{eagsli%‘z%’\ﬁk%\éﬁriﬂb <! Eeﬁﬁ@gégugggbeﬂ&l«re? Qyponol gus,
monkey and _pool ed nmi xed gender human). Conpound spi king sol utions
ver e mad&T By it MEE IR FRE EARPUERICSt BRKMSBPUTPON FemBMBOLure
(typical lyel@igMe .t @ give acielkibhobtl RaBeel oMdd id® (hd Mo =
Compound [(40,491ve i RaboSONESNY2L2N L0 g e Laoybated wiih @
reaction mixture, the solution filtered and the filter cake
washed with H;0 (3.3 L). The solid was slurried in H,0 (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
(34, s), 3.25 (3H, s), 3.97-4.11 (4H, m), 5.93 (1H, br s),

6.47 (1H, br s). 9.88 (1H, s), 12.01 (LH, br g). ES+ 367
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m xture (1000 pL) consisting of liver mcrosone protein (1 ng/nL) and
a P-nicotinam de adeni ne di nucl eoti de phosphate, reduced form

(NADPH) - r e ols system (ROB) [consisting of 2 mM P-

adeni ne di gﬁ@ﬁg@{ é}g phosphate (NADP), 20.5 nMisocitri cﬂlgz‘?%b&%%g‘ﬁ
of isocitrate dehydrogenase/m., 30 mM nmagnesi um chloride, and 0.1 M
phosphate buffer (PB) pH 7.4] in the presence of 0.1 MPB (pH 7.4).

[ 00122] The reaction was initiated by the addition (250 gL) of the
pre-incubated ROB to the pre-incubated m crosone/ VRT/ PB m xture
(pre-incubation in both instances was fo 10 m nutes at 37 C).

Sanpl es were incubated within Eppendorfl vmal s (1.5 mM) on a heater

shaker (DPC Mcrom x 5 (settings; fof |tude 4) nodified to
be heated, to 37 C, by two plate he INS f o~drhe deck and
Control I ed by a Packard I\/anual to a Miultiprobe Il HT
Ex automated |iquid handl er. qU| d andl er was programmed

(WnPREP software) to sanple thé microsomal incubation mixture after

0, 2, 10,5304 and- 69-mé o BS1B py BELORL $ OFL ANchd F NS £ cyan @l t.g.
(100 L1 J):L V‘DZEQZQgél %6164P U82006/ 042994 to a stop bI ock (96-wel |
DOPLY of FERY FFRY Rt Hafdt L PR gt 31 the

bl ock) con%alnlng
stop m xturefwesroptomezedider (aambyshs byr1eddi ti on of appropriate

I / [ Ly 00_pL of 50:50 nethanol
vt o) [GBISSTRLT o 1 ia Yol S5t ki Blvgcie i priced o 13-
shaker (DF’@thTbFMRYEaZQD-WYIl) { ot tme2yy lanyl 4 dridie g@rﬂmcmre@l pahrtlantee
out prot e|(g1§g Tf’?obrh 5Ky v%dtye%]Q%OE%J{l{])&&ed]{quan GR412; 2000 rpm

15 mn, sanp e al I quot heh transferred to an
anal ysi s fb%%@(p%%hee%él brueRapeeident4d faged agaial )( Jiouan3GR4 123 02060.)

rpm S m@ash&Qedd i@ +&: Pel nghsents fipd,.anal Wﬁn%lb 'Q%epr gfhl-l es
y

wer e determ ned by nonitoring the di sappearance of I qui
chr onat og? APHYY t GrRfeTh PraRs STt t rishe iR o1 Ivmyivg) . toSdnpics amer e

injected 200 1At Aghdent 100 ddguikdk GhIOMBIL0I@RNIL s temeguigpped
w th aut osajgpjt%%) ont.o, an anal%acl cal colum. Mobile phase consisted

of Water % VIV T HREERTE S AP MEthandlt Hegeo5 ey Maphed

formc acw:dcr( Bjeld 00L24] Rersni rg.)a grradi eatsumeﬁhgdsem&anwagddwédth@r 20
conpound rd nter arried out t he conpound el ution fro

t,
anal yt i calf ¢ol dtm.” The” tOLAT Fim S n&s GTM%MG\MSH}IQ‘ frewchrarged
of 0.35 nt¢ A reuifiseenties- oot untreffdrent (1smicered thel el=@Chr 0SPE AY

ionizatio r (p masQJattro LC tandem
nass spec{blr%%letngrq be?%lfeéen %‘%&dee aégg%rﬁrnre utnhe ran. "ThE ésg

spect r omet YR RSt optTiaze d-forlatry < ormpsurdreiradtete rest walshed the

i ncubat i ang,amre Wwandust@d: | s YRl cat gpand results o‘é%{'ag:] Régé?SdBere

% parent remalning at either 30 mnutes or 60 m nutes-r
mi nut es SEMRE.CVEXAIIY 1651 WS sastiede ML thr SItioRer e{tm@nmamdand

vi abi | i t YRR «Gorm L i WMLl SATIRRRE Gy %ttak}%.? abiel 'rtegutl‘elh?hl bi t

cel l prollf ration and their effects on cell_via |I|t usin 0205
cel | s obt'arhétt F i BCACC YHH® UsiaRg’ hé 5’53%0%0\%?‘1 exams to give

the desired product as a white solid (56.2 g, 72%)1H NMR
{MeOD, 400 MH=z): 0.40-0.45 (2H, m), 0.60-0.65 (2H, m), 1.3-1.4
(LH, m), 2.05 (2H, s), 3.25-3.40 (2H, m), 3.85-3.40 {¢H, m),
5.40-5.50 {(2H, m), 7.50-7.55 (2H, d), 7.65-7.70 (2H, d). ES+
522,

fo0105] 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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bel ow. WD 2007/ 056164PCT/ US2006/ 042994 (00126] Col 0205 cells were
seeded in 96 well plates and serially diluted conpound was added to
the wells in duplicate. Control groups included untreated cells, the
conpound di‘IVBéWB"”(‘@G 49 DNS al one) and cul ture nedi um wi tHI¥S280[0H294
The cells were then incubated for 72 or 96 hrs at 37C in an

at nosphere of 5% 002/ 95% hum dity. (00127] To neasure proliferation, 3
h prior to the end of the experinent 0.5 pC of 3H thym di ne was
added to each well. Cells were then harvested and the incorporated
radi oactivity counted on a Wallac mi c¥a8pisat®e beta-counter. Cell

viabi litycwape@assessed ubhfidyfiionega Cefl Titer 96AQ to measpr e -MI'S
conV((arS| ER d)se e@,]?g)n e curves were cal cul atfd usi ng eitherlitl?niirssm
3.0 (G aphPad) or| Sof't Mag (Preens. 8.4d-d43 oML KT, T sof-twar e:-
Exanpl e 17:_Abl _Ki nase Aut(lvuﬂjmlrﬂhmglst(bmﬁ ;ﬁg 642%{!#% erpinati on
of the Inhibi'tion EAsPans sXiz JPQ1LE], m@@tg@(@”w%elﬁpg ned fdR3S
their ablllty to I nhibit Mt@r)nj@ga,bm’iquncated (A 27) | kinase
activity, using a standard ot gd). %FH%Y(HTEE;@{Fﬁfﬁég@?@}iﬁf‘_‘”‘m"ﬁ
Sci., 7,:1DP. 2249 (11998)) g7ksepcist on$ l%r@“qﬁg)rl Q sol ution
cont ai ni 'ng é‘?‘% HEgPE/S Q.4 .02 ngpv_b,g/,g k241 14R), "M NaCl 300 (pM
NADH, 1 i and “3% BN&@HFB;Q)als 7UbA kg tﬁwma?f?tffza’ibﬁms in the
assay were 110 pM ATP (§ gmam§hegtaalis 0.43011keui 5. 7'}@)1 pa)d 70 pM
pepti de (EAI YAAPHAKKK, Aer.7 ¢ambRgpt i de, Sunnyval e, CA). Reactions
were cariried out fat 30 G anths2lasM APl-okkpase). Fubalqconcentrations:
of the clonponents of the (Q@u@beldo@maqugﬁst 250 Wetse) £y 2 1M
phosphoenol pgouvat &,162000 p NABK, 3 86-330(4M mRY! UMaL, Srsj(lsl’lﬁse ando 30
pg/m lactate dehydr ogenasel. viir®01239bAm) aesayi 5400k (bufder sol ution
was prepared contlai ni ng |a1(J4OIfllLﬁ$1ﬁQalg€bm)S | i sted above wiith the
exception of ATP and the test conmpound of i nferest. The ‘assay "st ock
buffer solution (60 pi) was incubated in_a 96 well plate with 2 pl of
the test conpound of interest at fi fa" é’&ﬁc@ntratlons

W)2007/ 056164PCT/ US2006/ 042994 typi cal | y spanning 0.002 pMto 30 pM
at 30 Cfor 10 mn. Typically, a 12 po titration was prepared by
serial dilutions .(from1 mM conpoundi“sffocksy wi th DMSO of the test

conmpounds in daught er plates. The r s/NﬁFtl ated by the
addition of 5 pl of ATP (final Q I}LI’JFg ©10FpM . Rates of
reacti on were obtained using a ecul ar Devi ces Spectranmax plate

reader (Sunnyvale, CA) over 10 mn at 30 C. The Ki val ues were
determned fromthe residual rate data as a function of inhibitor

concent r ati @n usi (mgniaamiyllnaar Pyo@HzR3SI50R 1 6RE Ls 3 Qa %@@Bg@gf; 1-3-
Ki nase

Sof t war e, . ,San D| gﬁ ryjlflé‘l%b‘hh"nwm ant _Abl

Activi ty TSI at| on ﬁ:ssayy & TACFORTOP) PRELAART Bi‘ﬁLbn3 3 3-

Const ant tdi@EGrox{c@@bebBorpeunds 2ner e screened for their ability to

i nhi bi t (001061 To a solutlion of 2-(6-aminopyridin-3-ylthio)-6-(3-
cyclopropyl-3—fluoroazetidin—l—yl]—N—(3—mehtyl-1H~pyrazol~5—
yl)pyrimidin-4-amine {300 mg, 0.7 mmel} and BOC,0 (220 mg, 1
mmel) in 4.5 M sodium hydroxide solution (0.470 ml) and DCM
(10 ml) was added DMAP (5 mg). The resulting sclution was
stirred at room temperature for 3 h then washed with sat.
NaHCO3 solution, brine, dried (MgS804), filtered and evaporated
in vacuo. Crude product purified by flash chromatography (12 g
8102, EtOAc/petrol) to give desired intermediate (60 mg, 17%)
ES+ 513. This intermediate (60 mg, 0.12 mmol) was dissolved in

pyridine (2 wl) and 3,3,3~trifluorcpropancyl chloride (34 mg,
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the /3151 nutant form of human Abl at Upstate Cell Signaling
Solutions (Dundee, UK). In a final reaction volume of 25 pl, the
T3151 nuta uman Abl (5-10 nJ) was incubated with 8 nmv MOPS pH
7.0, 0.2 rr%ﬁ%ﬁ“&%&ggppm EAl YAAPFAKKK, 10 mM My Acet at e, P[C;T-”é%??ﬂﬁﬂ‘fgj”
(specific activity approx. 500 cpnipnol, 10mM final assay
concentration) and the test conpound of interest at final
concentrations over the range 0-4pnM The reaction was initiated by
the additjon, of tfe I\/QATP m x.  After incubation for 40 m nutes at
room t enper at uPES*t NEFF AT O TRV St o e WiEn E 1ad@ i3dn mslos pl  of
'a 3% phosphopecaacie sorutd anind0 Hlr@ftidie 7 eaeid-onMas st hen spotted

onto a P3 I [ and S three tines for 5 mnutes in 75 nM
phosphor i gria'fc#‘%i&é%%%%%%ovﬁ %e?%’éjh%f B O IEUR §g VanFomplete

scinti | | atdrecoimm i ng. prodidt tabnert GOl waldte F ore Fardeler monad k. 0Fhe
non- | i neay,. ' |l ysis .of the residual. enzyne activities as a
functi onal([)?%i'e% ﬁ%%@%ﬁc%% ?tartl{?rbnccirﬁein}n% G G )zg’ﬁ'ﬁblgd S5FNRFe,

San Di egoreNysorxedple OQ1 Rk )| AtEADi 1 ol ) Assaly stivded at room
2007/ 056164k 42094 [ J.GQIMo S r I ed for their
ability to |%%%§%p%%% u‘gi%n'g ig%lﬁ oactl \wé%pﬁ\églﬁﬁgt%%aﬁ%c'&orlﬁoyﬁfﬁnand
assay. AsSEYRE \RFe el riwd DR ity Purpaaate vef L8NV RORASfipdze-8ried
10mM MBCl@yedh A%oBSnand 2 TT kN rate,c tration:

ISpM [ 7- 335 ATP (237001 538 Kopl orel RTE Aer g hany Phar ey ko ey i
/| Sigma Giehli cid3)"and H0opiH pisti HeMERKEMVDATEADE) - 2 AsEhys viBre 0. 36-
carried outzat(25 . Crn the spresence of, 29NMiPLk4.(sAn assaysheck <o (2
buffer s utni\ n 5570rep7ared containing all of the reagents |isted
above, with The exceptd off of* ATP™nd SHE tedf ddRpHund’ of 7i-ABefedP. (2
30pL of tthe dtock soiutdionmas @hacedzizn @ 96 wel | spbat eaf gl | owed by
addi tion pL, .of O C ontaining serial dilutions of the test
conmpound 1?{'y%i c(a IHy'DI}Ea'r t%lts%gi%fz(r\sdm a final concentration of |OQMw th
2-fold seritlo7di | utironsynar ideplitiadat ehpfinnak 1DVSG=conpenthat i on 5% .
The pl at a5, - ated f ] t. 2 and_the reaction
initiat egJ by aﬁ%ﬁ%%f SpLO??-%%PFK%%E??‘F%aPsggnégnF%‘gt FoR 255K .
The reactdoIFMESEStFFed-af ter 180 nminutes by the addition of 1dOpL

0. 14M phasphprdda aci d. A mul tiscreen phosphocel | ul ose filter 96-wel |
plate (MIlipore, Cat no. MAPHNO350) was pretreated with 100pL 0.2M
phosphoric acid prior to the addition ofH125pL of the stopped assay

m xture. The plate was washed with %WOEEZM phosphori c aci d.
After drying, 100pL Opti phase 1Sﬂ " 1@ quid scintillation

cocktail (Perkin Elner) was added to the well prior to scintillation
count i ng 3(- B450 tWidrlalsetoa - (uimg rSepnbbhkayi bprEpanset de WAl | ac) . - After
renovi ng nean background values for all of the data points, Ki(app)
data were cal culated fromnon-Ilinear regression analysis of the
initial rate data using the Prism softwaretpackage (G aphPad Prism
version 3.0cx for Mcintosh, G aphfPad \Effcﬁqn Di ego California,
USA). WD 2007/ 056164PCT/ US20067.0 anpbe_20. FGFRK, M.K1, Tie 2,
and TrkA Inhibition Assay 1001323Conpound(s) were screened for their
abi lity ®o4i-ri3i-Bi. 8 -Arg £lAbloRrepkbhitldoMeKdnyTi £23, &and Tr KA usi ng
screeni ng qehhads knowa to.gne of ordinary skill in the art. Al of

t he above enzynes were Screened with ATP concentrations at or close
to the Khm ey naTRiocpdengd] Pabl webtbdl anddepacgsdthe 4 Blasial uasegassed

obt ai ned skt B138R! fr20walabhied. - - aCOPOMNGL LA K o, 1527 OL9h T nnor)
in degassed H;O (1300 vol) was added. The gsolution 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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No1050 (uM __ 1C50 (uM -Vall - 1C50 (uM TAA-- - | C50(04)

la 1050 (uM _1-141 1.0.014 ... _ 0.121
WO 2007/056164 : PCT/US2006/042994
separated and washed with brine (1300 mL). Then concentrated
on the rotary evaporator. The solid was slurried in

Heptane/ELOAc (390 mL/390 mL) for 30 min., Heptane (780 miL)
was added and the slurry was cooled to 0 °C for 30 min. The
slurry was filtered. The filter cake is dried under vacuum to

give the desired compound (51.3 g, 87.2%).

H
IS e
HS ©

3:,3,3-trifluoro-N~ (4-mercaptophenyl)propanamide
5-4-(3,3,3-trifluoropropanamido) phenyl 3,3, 3-
trifluoropropanethioate (44.8 g, 189 mmol) énd EtOH (70 mL)
were charged -to a flask. Concentrated HC1 {22.5 mL) was
slowly added to keep the temperaturebelow 30 °C, The reaétion
was then heated to 50 °C for 17.5 h. The reaction mixture was
reduced to 41 mL by vacuum distillation at 50 °C. Cool the
reaction to room temperature and H,Q (51 mlL) was added. The
slurry was f£iltered and the filter cake was washed with Hz0 (3
X 35 mL). The solid was dried under vacuum to produce the

desired compound (19.2 g, 58%).

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

foolo8l] Compounds were screened for their ability to inhibit
Aurcora-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,, 1lmM DTT, 25mM NacCl,
2.5mM phosphoenolpyruvate, 300 yuM NADH, 30 nrg/ml pyruvate
kinase and 10 pg/ml lactate dehydrogenase. Final substrate
concentrations in the assay are 400uM ATP (Sigma Chemicals)
and 570pM peptide (Kemptide, American Peptide, Sunnyvale, CA).
Assays were carried out at 30 ‘C and in the presence of 40nM
Aurora-2.,

[0olo9] An assay stock buffer solution was prepared

containing all of the reagents listed above, with the
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exception of Aurora-2 and the test compound of interest. 55
pl of the stock solution was placed in a 96 well plate
followed by addition of 2 pl of DMSO stock containing serial
dilutions of the test compound (typically starting from a
final concentration of 7.5uM}. The plate was preincubated for
10 minutes at 30°C and Lhe reaction initiated by addition of
L0 pl of Aurcra-2. Initial reaction rates were determined with
a Molecular Devices SpectraMax Plus plate reader over a 10
minute time course. IC50 and Ki data were calculated from
nen-linear regression analysis using the Prism software
package (GraphPad Prism version 3.0cx for Macintosh, GraphPad

Scftware, San Diego California, USA).

Example 10: ARuroxa-l (Aurgra B) Inhibition Assay(radiometric)

{oo110] An assay buiffer solution was prepared which
consisted of 25 mM HEPES (pH 7.5), 10 mM MgCl,, 0.1% BSA and
10% glycerol. A 22 nM Aurora-B solution, also containing 1.7
mM DTT and 1.5 mM Kemptide (LRRASLG), was prepared in assay
buffer. To 22 pL of the Aurora-B solution, in a 96-well plate,
was added 2 pl of a compound stock solution in DMSO and the
mixture allowed to equilibrate for 10 minutes at 25°C. The
enzyme reaction was initlated by the addition of 16 pl stock
[7-"*P} -ATP solution (~20 nCi/pL) 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.
[00111] A phosphocellulose 96-well plate (Millipore, Cat no.
MAPHNOBEO) was pre-treated with 100 pL of a 100 mM phosphoric
acid prior to the addition of the enzyme reaction mixture (40
rL) . The solution was left to soak on to the phosphocellulose
membrane for 30 minutes and the plate subsequently washed four
times with 200 pL of a 100 mM phosphoric acid. To each well
of the dry plate was added 30 pL of Optiphase ‘SuperMix’



- [ 00134] Tabl e 6 bel ow depicts Ki val ues obtained from Exanpl e 20:
" Compound No |1-14 Table 6 PG Ilift |--nmEkKA 1c50(uN) | C50(04) :
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liquid scintillation cocktail (Perkin Elmer) prior to
scintillation counting (1450 Microbeta Ligquid Scintillation
Counter, Wallac). Levels of non-enzyme catalyzed background
radicactivity were determined by adding 16 uL of the 500 mM
phosphoric acid to contxol wells, containing all assay

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

addition of the [y-*P]-ATP solution. Levels of enzyme
catalyzed *’P incorporation were calculated by subtracting mean
background counts from those measured at each inhibitor
concentration. For each Ki determination 8 data points,
typically covering the concentration range 0 - 10 vM compound,
were obtained in duplicate (DMSO stocks were prepared f£rom an
irpitial compound stock of 10 mM with subsequent 1:2.5 serial
dilutions). Ki values were calculated from initial rate data
by non-lineax regression using the Prism software package

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

Example 11: Itk Inhibition Assay: Radioactivity-based Assay
f00112] The compounds of the present invention were
evaluated as inhibitors of human Ttk kinase using a
radicactivity-based assay.

[00113] Assays were carried out in a mixture of 20 mM MOPS
{(pH 7.0), 10mM MgCl,, 0.1% BSA and 1lmM DTT. Final substrate
concentrations in the assay were 7.5 pM [y-*P]ATP (400uci *p

ATP/ pmol ATP, Amersham Pharmacia Biotech / Sigma Chemicals)

and 3pM 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 plL of the stock solution was placed in a %6
well plate followed by addition of 2ulL 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



Arg 1C50 (uM 0.0033 Tie? TrkA 1C50 (uM 1050 (uM 0. 0650. 014
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plate was pre-incubkated for 10 minutes at 2%°C and the

reaction initiated by addition of 50uL [y-’?P]JATP (final
concentration 7.5uM).

[00114] The reaction was stcpped after 10 minutes by the
addition of 100uL 0.2M phosphoric acid + 0.01% TWEEN 20. A

multiscreen phosphocellulose filter 96-well plate (Millipore,
Cat no. MAPHNOB50) was pretreated with 100uL 0.2M phosphoric
acid + 0.01% TWEEN 20 prior to the addition of 170uL of the
stopped assay mixture. The plate was washed with 4 x 200uL
0.2M phosphoric acid + 0.01% TWEEN 20. After drying, 30uL
Optiphase ‘SuperMix’ liguid scintillation cocktail {(Perkin
Elmer) was added to the well prior to scintillation counting
{1450 Microbeta Liguid Scintillation Counter, Wallac).
(001151 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 Diegc California, USA).

Example 12: JAK3 Inhibition Assay

[00116] Compounds were screened for their ability to inhibit
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 pM 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 ul of
kinase buffer containing 2 uM poly(Glu).Tyr and 10 pM ATP. This
was then mixed and 50ul 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

- B0 -
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well glass fiber filter plate using a TomTek Cell Harvester.
After washing, 60 pl of scintillation fluid was added and **p
incorporation detected on a Perkin Elmer TopCount.

Example 13: JAK2 Inhibition Assay

(od118] The assays are as described above in Example 13
except that JAK-2 enzyme was used, the final poly(Glu).Tyr
concentration was 15 uM, and final ATP concentration was 12

pM.

Example 14: FLT-3 Inhibition Assay

[00119] Compounds were screened for their ability to inhibit
FLT-3 activity using a radiometric filter-binding assay. This
assay monitors the 33P incorporation into a substrate
poly(Glu, Tyr) 4:1 (pE4Y). Reactions were carried out in a
solution containing 100 mM HEPES (pH 7.5), 10 mM MgCl,, 25 mM
NaCl, 1 mM DTT, 0.01% BSA and 2.5% DMSO. Final substrate
concentrations in the assay weré 90 pM ATP and 0.5mg/ml pE4Y
(both from Sigma Chemicals, $t Leouis, MO). The final
concentration of a compound of the present invention was
generally between 0.0l and 5 pM. Typically, a 12-point
titration was conducted by preparing serial dilutions from 10
mM DMSC stock of test compound. Reactions were carried out at
room temperature. '

[00L2a] Two assay solutions were prepared. Soluticon 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-33°1ATP for
each reaction). Solution 2 contains 100 mM HEPES {pH 7.5), 10
mM MgCl,, 25 mM NacCl, 2 mM DTT, 0.02% BSA and 3 nM FLT-3. The
assay was run on a 96 well plate by mixing 50pl each of
Solution 1 and 2.5 ml of the compounds of the present
invention. The reaction was initiated with Solution 2. After
incubaticon for 20 minutes at room Lemperature, 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



0.0065 .. 0.015 0.014 _ 0.0062 <0.006 Co0l0205 inh311-1by

i ncorporation eter72hours IC50(uM .._._.. 0.026 ... 0.002 Col1l0205
I nh311-11-1y incorporation N
WO 2007/036164 . PCT/US2006/042994

and washed with 5% TCA by a Harvester 3600 from TOMTEC
(Hamden, CT). The amount of P incorporation into pE4y was
analyzed by a Packard Top Count Microplate Scintillation
Counter (Meriden, CT). The data was fitted using Prism

software to get an IC50 or Ki.

[00121] Microsomal stability was monitored by generation of
depletion-time profiles in microsomes from a range of species
(male CD-1 mouse, male Sprague-Dawley rat, male Beagle dog,
male Cynomolgus monkey and pooled mixed gender human) .
compound spiking solutions were made up by diluting down the
compound stock solution in DMSO (typically 10 mM) to give a

solution in acetonitrile (0.5 mM). Compound (to give final
concentration of 5 uM) was incubated with a f£inal reaction
mixture (1000 pL) consisting of liver microsome protein {1

mg/mL} and a B-nicotinamide adenine dinucleotide phosphate,
reduced form (NADPH)-regenerating system (RGS) [congisting of
2 mM (-nicotinamide adenine dinucleotide phosphate (NADP),
20.5 mM isocitric acid, 0.5 U of isocitrate dehydrogenase /mL,
30 mM magnesium chloride, and 0.1 M phosphate buffer (PB) pH
7.4] in the presence of 0.1 M PB (pH 7.4) .

[ool22] The reaction was initiated by the addition {250 pL)
of the pre-incubated RGS to the pre-incubated microsome/VRT/EB
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 ¢ontrolled by a Packard Manual
Heater) attached to a Multiprobe II HT Ex automated liquid
handler. The liquid handler was programmed (WinPREP software)
to sample the microsomal incubation mixture after 0, 2, 10, 20

and 60 minutes of incubation and transfer an aliguot (100 uL)
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Lo a stop block (96-well block) containing 100 uL of chilled
methanol. The % organic in the stop mixture was optimized for
analysis by addition of appropriate velumes of aqueous/organic
{(typically 100 uL of 50:50 methanol; water).

[00123] Prior to analysis the stop block was placed on a
shaker (DPC Micromix 5; 10 min, form 20, amplitude 5) to
precipitate out proteins. The block was then centrifuged
(Jouan GR412; 2000 xrpm, 15 min, 4 °C). A sample aliquot (200
(L) was then transferred to an analysis block and the block A
was centrifuged again (Jouan GR412; 2000 rpm, 5 min, 4 °C)
prior to being sent for analysis. Depletion profiles were
determined by monitoring the disappearance of VRT by liguid
chromatography-tandem mass spectrometry (LC-MS/MS). Samples
were injected (20 uL; Agilent 1100 liquid chromatographic
system equipped with autosampler) onto an analytical column.
Mobile phase consisted of Water + 0105% {(v/v) formic acid (Aa)
and metharnol + 0.05% (v/v) formic acid (RB).

[0D124] Running a gradient method optimized for the compound
of interest carried ocut the compound elution from analytical
column. The total run time was 6 minutes with a flow rate of
0.35 mL/min. The entire column effluent entered the
electrospray ionization source (positive mode) of a Micromass
Quattro LC tandem mass spectrometer between 0.5 and 5.9 wmin 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 tc 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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[00126] Colo205 cells were seeded in 96 well plates and
serially diluted compound was added to the wells in duplicate.
Control groups included untreated cells, the compound diluent
(0.1% DMSO alecne) and culture medium without cells. The cells
were then incubated foxr 72 or 95 hrs at 37C in an atmosphere
of 5% C02/95% humidity.

fool27] To measure proliferaticon, 3 h prior to the end of
the experiment 0.5 pCi of 3H thymidine was added to each well.
Cells were then harvested and the incorporated radiocactivity
counted on a Wallac microplate beta-counter. Cell viability
was assessed using Promega CellTiter 96AQ to measure MTS
conversion. Doge regponse curvés were calculated using either
Prism 3.0 (GraphPad) or SoftMax Pro 4.3.1 LS (Moclecular

Devices) software.

Example 17: Abl Kinase Activity Inhibition Assay and
Determination of the Inhibition Comstant Ki

(001281 Compounds were screened for theilr ability to inhibit
N-terminally truncated (A 27) Abl kinase activity using a
standard coupled enzyme system (Fox et al., Protein Sci., 7,
pé. 2249 (1228)). Reactions were carried out in a solution

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

pM NADH, 1 mM DTT and 3% DMSC. Final substrate concentrations
in the assay were 110 pM ATP (Sigma Chemicals, St Louis, MO)
and 70 puM peptide (EAILYAAPFAKKK, American Peptide, Sunnyvale,
CA). Reactions were carried out at 30 °C and 21 nM Abl
Kinase. Final concentrations of the components ©f the coupled
enzyme system were 2.5 mM phosphoenolpyruvate, 200 uM NADH, 60
ug/ml pyruvate kinase and 20 pg/ml lactate deh?drogenase.
{00129] An assay stock buffer scolution was prepared
containing &ll of the reagents listed above with the exception
of ATP and the test compound of interest. The assay stock
buffer solution (60 pl) was incubated in a 96 well plate with

2 pl of the test compound of interest at final concentrations
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typically spanning 0.002 pM to 30 uM at 30 °C For 10 min.
Typically, a 12 point titration was prepared by serial
dilutions .(Erom 1 mM compound stocks) with DMSO of the test
compounds in daughter plates. The reaction was initiated by
the addition of 5 nl of ATP (final concentration 110 BM} .
Rates of reaction were obtained using a Molecular Devices
Spectramax plate reader (Sunnyvale, CA) over 10 min at 30 °cC.
The Ki values were determined f£rom the residual rate data as a
function of inhibitor concentration using nonlinear regression
{(Prism 3.0, Graphpad Software, San Diego, CA).

Example 18: Mutant Abl Kinase (T315T) Activity Inhibition

) A

Assay and Determination of the Inhibition Constant ICS0

[00130} Compounds were screened for their ability to inhibit
the T315I mutant form of human Abl at Upstate Cell Signaling
Solutions {(Dundee, UK). In a final reaction volume of 25 1i,
the T315I mutant of human Abl (5-10 mU) was incubated with 8
mM MOPS pH 7.0, 0.2 mM EDTA, 50 PM EATIYAAPFAKKK, 10 mM Mg
Acetate, [v-*’P-ATP] (specific activity approx. 500 cpm/pmol,
10mM final assay concentration) and the test compound of
interest at final concentrations over the range 0-4unM. 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 pl 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
gcintillation 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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(001311 Compounds were screened for their ability to inhibit
Plk4 using a radioactive-phosphate incorporation assay.
Assays were carried out in a mixture of 8mM MOPS (pH 7.5),

10mM MgCl,, 0.1% BSA and 2mM DTT. Final substrate

concentrations were 15uM [y-33P]ATP (227mCi 33P ATP/ mmol ATP,
Amersham Pharmacia Biotech / Sigma Chemicals) and 300uM
peptide (KKKMDATFADQ). Assays were carried out at 25°C ir the
presence of 25nM Plk4a. 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. 30pL of
the stock solution was placed in a 96 well plate followed by
addition of 2pl. of DMSO stock containing serizl dilutions of
the test compound (typically starting from a final
concentration of 10pM with 2-fold serial dilutions) in
duplicate (final DMSO concentration 5%). The plate was pre-

incubated for 10 minutes at 25°C and the reaction initiated by

addition of 8uL [y-33P]ATP (final concentration 15pM} .

The reaction was stopped after 180 minutes by the addition of
100pL 0.14M phosphoric acid. A multiscreen phosphocellulose
filter 96-well plate (Millipore, Cat no. MAPHNOBS0) 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,
100yl Optiphase ‘SuperMix’ ligquid 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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Example 20 FGFRL, MLK1, Tie2, and TrkA Inhibition Assay

Compound (s) were screened for their ability to
(Abl-2), FGFRL,

screening methods known to one of ordinary skill in the art.

[00132]

inhibit Axg MLK1, Tie2, and TrkA using

All of the above enzymes were screened with ATP concentrations
at or close to the XK, for ATP.

(00133} Table 5 below depicts the IC50 values obtained from

Example 20:

j.‘gp_le 5
| Compound | “Arg” T TFGIRT T TMEKT T el T T AT
_ No i](SU (uM) | 1C50 (uM) | IC50 (uM) | ICS50 (uM) 1 1C50 (uM)
I-14 L. 0-.014 | ©0.121 _0.027 0.089 | 0.018 |
\ooITiv.o. %.2n | o.0ss | - | - N -
I I-18 | 0.053 .02z - S SO,
[00134] Takle 6 below depicts Ki values obtained from

Example 20:

Table 6
:(umpound TArg FGIERET | "MLKD |7 e | U TrkA-
No 1C30 (uM) lC§('J._(E_N_I_)__ IC50 (uM) | IC50 (uM) 1C50 (uM)
I-14 D.0033 0.0&85 0.014 [ 0.047 J_ 0.005
1 - P - o r— ——— -t ——ibrm—— % ven
[00135] Table 7 below depicts data from Examples 9, 10, and
16 described above,
Table 7

’ T T Coloz08 Colo205

Compound | Aurora A | Aurora B 1;1'1[(1,2;;:;;}1]({11 1::2:;;;:1?5n
Nao Ki i(u : )

(uM) Ki(uM) after 72 hours | afier 96 hours
Y SO RO . IC_S.U.(EM). 1 IC50 (M)
-1 0.00040 | 0.007 — .. L0047

i-2 0.00039 b.uove 9. 045 w. b D.026

I-3 0.000E” 0.006% . o. 002 i 0.004

I-4 0.0017 0.015 . 0.092

-5 |o.0012  |D0.014 _ el | 00033
. A6 . 1.0.00077 0.0062 ], 0024
-7 _ [.0.00036 |<0,006 | - ¢.022
I-8 _ [ o0.00087 0.0071 0.04 __0.033
I-2 0 {0.00043 |<0.006 | - - 1 """0.016 -

. .I-10_ | o.00042 |0.007 - 0.042
. I-11 [o.00041 {0.009 - 0.028
oI-iz 0.00035 0.003 0.019 Joo-
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._x-13 | o.go11_ [0.022 o o7z | olo3g.
r-14 | 0.00035 0.00868 0.006 |~ 0.006
I-15 0.00040 | 0.0056 | 0.026 i -
1-16 0.0010 0.024 | ©.0s1 [ U
I-17 0.00062 | 0.012 17"5.026 ~o.019
LI-18 TooposE | G.o1s | o027 | T
L1-32 ] 0.00044 1 90.02) = |  0.05_ "
1-26 ] 0.00077 |o0.038 | . 0.012 | =
T-21 0.00044 | 0.00%5 | ~__0.02 ~ { -

[30136) Table B below depicts data from Examples 12-14 and

17-18.
Table 8

| ) . B

]

| Compound | FLT-3 | JAK-2 | JAKS3 ('1'/;53151) ( :\}itl’cli)

: i . X ; :

{  Number Ki(uM) | Ki{uM) | Ki(uM) Ki(uM) | Ki (uM)
1-1 - T | Telas T S
1.2 0.036 0.026 | o.128 | - 0.064
I-3 0.026 0.034 To.1s UL 0.030
-2 0 T L - 0.930
-5 [ 0o21| TaTozs | o.1 U IO -
T-6 0.048 | 0.042 | o0.19 | < T
-7 0.023 | 0.023 | 0.037 - =]
-8 | o0.028 0.041 0.12 | - 0.030
I-9 0.11 | 0.o22 | To.is | T T[T
T 10 0.002% 0.054 0.05% - -
A NS i P T Ao Bt e
‘T-12 " 0.015 | o0.0029 | 0.o0zs N -
T-13 | 0.043 | 0011 | T o0.25 | “9.21. | o.oes_|
114 | 0,065 | _0.011 | 0,077 |"0. 033 | oloza
e P I D A Y B R e
T-186 - Y PO IR . 0.18 0.17
I-17 - - - 0.053 $0.022 |
I-18 0.16 ¢.36 0.22 - o
I 19 0.2¢ | g.13 | e.s2 |7 T
1-20 0.0v2 | o.os1 | eo.a1 1T o7 [7UU
1-21 o.az [ ooze | o.x {0 T T

[C0137] While we have described a number of embodiments of

this invention, it is apparent that our basgic 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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We clainu:
1. A compound of formula ji-d:
ii-d
R.".
H
/
NI-I

1/K /Q/ T
or & pharmaceutically.acceptable salt thereof, wherein:

R*is C, ; alkyl or cyclopropyl;
R® is CH,CH,, CH,CF,, CH,CH,CF,,

e
R”is %

I I
JEJ% Cy.
HO ‘% HO %
Cy
><>N%;
F
J'isHor CH;;

I?is C,_,alkyl; and
Cy is C;_5 cycloalkyl.
2. The compound of claim 1, wherein R is selected from

CH,CF,, CH,CH,CF,,
CF

E 3

-50.
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3. The compound of claim 2, wherein R® is selected from

CH,CF; or
g CF

3

4. The compuund al claim 3, wherein R iy CH,CF,.
§. The compound according to claim 1, wherein RY is

Cy. Cy
HO F

6. The compound according to claim 5, wherein R is

Cy
F .

7. The compound according to claim 6, wherein Cy is
cyclopropyl.

8. The compound accarding to claim 1, wherein R? is
methyl.

9, A compound selected from the following compounds:
[-9

CHj

b

O
o
H -0

N

X o
JeVen
D\p

OH
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0.053 [00137] Wile we have described a nunber of enbodinents of this
invention, it is apparent that our basic exanples may be altered to
provi de ot her enbodi nents that utilize or enconpass the conpounds,

nmet hods, and processes of this invention. Therefore, it will be
appreci ated that the scope of this invention is to be def.jned by the
appended clains. W claim 1. A conpound formula ii-d: R2 H/NH

HN or a pharnaceutically acceptabl e salt™t hereof, wherein: 122 is
Clor cyclopropyl; Rs is CH2C1-13, CH2 CH2CH2CF3, \\"\7
H N
T
A~y F Nj‘/ﬂ
A /ﬂ\< //[:;::(/ 0
N N S
DL |
OH :
112
CH;
3,
HNT Sy H
H I T
I " N .
N ;ﬂ\\ 0
———T N S
OH
113
/ﬁ
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RY is Pis Hor CH3; .T2 is Cl_4dalkyl; and Cy is C3_5 cycloallcyl.
2. The conpound of claim11l, wherein Rs is selected from CH2CF3,

CH2CH2CF3, 3. The conmpound of claim2, wherein R5 is selected from
CH, CF3 or 4. The conpound of claim 3, wherein R5 is CH2CF3. 5. The
conpound according to claiml1, wherein R' is 6. The conpound
according to claim5, wherein RY is -

CH;;

J% /@/W
T
15
CHy

-62 -



7. The conpound according to claim6, wherein Cy is cycl opropyl.

8. The compound according to claim1, wherein 122 is methyl. 9. A
conpound sel ected fromthe foll ow ng conpounds: 1-9 1-1 O fINS OH -
60 - 1-12 1- 1 3 1-14 1-15

117
CH,

ﬂ

T A

P N .
‘NeVonas

I-18

H
NN

ﬁM\ ~
Y " i

F
I-19

CH;

WNeleonn
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1-16 11 N-N FINANVS-%'7' 'CH3 CH3 1-18 1-19 f-20 10. A
conposition conprising a conpound of any one of clains 1-8 or 9 and a
phar maceutical ly acceptable carrier, adjuvant, or vehicle.

[-20
CH,

s
HN H/
) /KLN - {%WA“F
F
AT
F

CHs

/N

rd

HN™. 'y
. H
leSenes
/J\\ F.
F
‘\N S\ o

N

N
F

1.0. A composition comprising a compound ot any one of
clqlms 1-8 or 9 and a pharmaceutically accepiable carrier,
adjuvant, or vehicle,
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