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i nventi on rgbatessdigs conpounds useful as inhibitors of 4@@ﬁg§m@@gygin

ki nases. The invention also relates to pharmaceutically acceptable

Corrpos| ti ons Conpﬁ%?WWWlﬁ&EFH £5 eKIHRGEH IR BIRORIPods of

using the conpounds and conpositions in the treatment of various

di sorders, and processes for preparing the conmpounds. BACKGROUND OF

THE | NVENTI ON [ 0002] The Aurora proteins are a famly of three

rel ated serine/threonine kinases (termed Aurora-A, -B and -C) that

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 iTEﬂHHﬁGM} caEDDeor abyE amardMTongast ri ¢ and

i nvasi ve ﬂﬂﬁ}]ad ocarC|nonas [ 0Q04] A_nunber of studies have_now

denonst r at ed t %é%ﬁ 10N OF SHHCE CPOATEF PRIr RS YsSiNlnafan

cancer cehﬁuuunﬁ&sbpfsaﬁwérad foPant wegaldsve anki badLbeBiOk also

ne LraI|Z| WO 200£PF56163PCT/U82006/042993 anti bodi es disrupts

progreSS|§) qﬁsoﬁﬁhp BEren thl BE RFAARETUS 6PMBPEPLELIANE hCaMPITNA R

and in SQHEaQ&ﬁ@%uhﬂbSoESth@|Lﬁ%@ﬁki&heﬁﬂﬂﬁﬁﬂﬁprCéEhﬂ€ gnd 8&& o nds
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death. [0005] The Aurora kinases are attractive tar due to t elrr
associ at i O MYWOFtePEis thukBn exeriderantand vReipredisnegeps ayrich
the prolid@icdd-er QgrtB@ggaggﬂgeghéx%gﬁbodﬂaéwouId be desirable to
have an Aurora kinase inhibitor with favorable drug-like properties,
such as stability in human |iver m crosones. Accordlngly, there is a
need for conpounds that inBiBkdrAMiPF kizRa | so exhi bit
favorabl e drug-1i ke proper | ON [ 0006] This
i nvent i ont 4%/ dee @Wmd@%ﬁdnﬁharﬁa@eﬁwth{ |of dduest alleted
conposi tiQns; t e tars_gf Adro tein

ki nases. Theggbggﬁggﬁ%Hg g?égﬁgiré%%%tedpﬁgl?% %ﬁlagl £ Féﬁﬁgiq: e
or a pharafacatiipdalfpy E@@Gpﬁaﬁi@ﬂ§dhﬁﬁﬁﬂ9¢@@fmlwhELelphéﬁb &P, celd p
are as d d 0 K 0 nd and pha naceutlcally
acceptabﬁékgghpggﬁgkgﬁga%%gr%% J§§§§&§%&% %fO%uln bl?#ng ki nases in
vitro, irraataescardmakuvibbon Suadh aﬁg¥EGam:budefbrmati@@ of {eventing
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pathO|Og'C%kx%He DRTENS, %quféégggjﬁhe alignment of chromcsomes on the

meta-phase plate, the spindle assembly checkpoint and for the

correct completion of cytokinesis.

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

[0004] A number of studies have now demonstrated that
depletion or inhibition of Aurora-2 or -B in human cancer cell

lines by siRNA, dominant negative antibodies or neutralizing
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1: PCT/ US2098578aond® have an Aurora klnase inhibitor with favorable
drug-like properties, such as stability in human liver
microgomes. Accordingly, there is a need for compounds that
inhibit Aurora kinases and also exhibit favorable drug-like

properties.

( SUMMARY QOF 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:

RZ
H
= NH
/@/ \,(O(qu
( T

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

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

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

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

kinases in biological and pathological phenomena; the study of
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intracellular signal transduction pathways mediated by such
kinases; and the comparative evaluation of new kinase
inhibitors.

DETATLED DESCRIPTION OF THE INVENTION

[0008] The present invention provides a compound of formula I:
R2

H

/NH

P

(" I

Or a pharmaceutically acceptable salt thereof, wherein:

R® is Cizalkyl or cyclopropyl;

R’ is halo, Craalkyl, -0-{Cy;alkyl), ~8-{Ci.ialkyl), -OCF;, or
CFa;

and p is 1-2.

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

[0010] In other embodiments, p is 1.

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

[0012] In some aspects of the invention, R® is CF;, halo,
Ci-3alkyl, or -8-(Cysalkyl). In some embodiments, R® is 7, C1,
oxr CFs;.

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

{or a pharmaceutically acceptable salt thereof):
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[0014] For purposes of this invention, the chemical elements
are identified in accordance with the Periodic Table of the

Elements, CAS version, Handbook of Chemistry and Physics, 759
Ed.

Additionally, general principles of organic chemistry are

described in texts known to those of ordinary skill in the

art, including, for example, “Organic Chemistry", Thomas
Sorrell, University Sclence Books, Sausalito: 1999, and
"March’s Advanced Organic Chemistry”, 5% Ed., Ed.: Swmith,
M.B. and March, J., John Wiley & Sons, New York: 2001, the

entire contents of which are hereby incorporated by reference.

[0015} Ag described herein, a gpecified number range of atoms

includes any integer therein. For example, a group having

from 1-4 atomsg could have 1, 2, 3, or 4 zatoms.

(0016} As described herein, compounds of the invention may
optionally be substituted with one or more substituents, such
as are illustrated generally above, or as exemplified by
particular classes, subclasses, and species of the invention.
It will be appreciated that the phrase “optionally
substituted” is used interchangeably with the phrase
“substituted or unsubstituted.” In general, the term
“substituted”, whether preceded by the term “optionally” or
not, refers to the replacement of hydrogen radicals in a given
gtructure with the radical of a specified substituent. Unless

otherwige indicated, an optionally substituted group may have
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a substituent at each substitutable position of the group, and
when more than one position in any given structure may be
substituted with more than one substituent selected from a
specified group, the substituent may be either the same or
different at every position. Combinations of substituents
envigioned by this invention are preferably those that result
in the formation of stable or chemically feasible compounds.
[06017] The term “stable”, as used herein, refers tc 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 moisture or other chemically
reactive conditions, for at least a week.

[0018] 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 net limited to, methyl, ethyl, isopropyl, a-propyl, and
sec-butyl.

[0019] The term “eycloalkyl” refers to a monocyclic
hydrocarbon that is completely saturated and has a single
point of sttachment to the rest of the molecule, Suitable
cycloalkyl groups include, but are not limited to,
cyclopropyl, cyclobutyl, and cyclopentyl.

(60211 The term "unsaturated", as used herein, means that a
moiety has one or more units of unsaturation.

[00622] The terms “haloalkyl” means an alkyl substituted with
one or more halogen atoms. This includes perfluorinated alkyl
groups, such as CFs.

[0023] The term “halogen” means ¥, Cl, Br, or I.
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(0024} The term “protecting group”, as uged herein, refers to
an agent used to temporarily block one or more desired
reactive sites in a multifunctional compound. In certain
embodiments, a protecting group has one or more, oOr pPreferably
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 Ffunctional 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 & multifunctional compound. Preferred nitrogen protecting
groups also possess the characteristics exemplified above, and
certain exemplary nitrogen protecting groups are also detailled
in Chapter 7 in Greene, T.W., Wuts, P. @ in “Protective Groups
in Organic Synthesis”, Third Edition, John Wiley & Sons, New
York: 1999, the entire contents of which are hereby
incorporated by reference.

[0025] Unless otherwise indicated, structures depicted herein
are also meant to include all isomeric {(e.g., enantiomeric,
diagtereomeric, and geometric (or conformational)) forms of
the structure; for example, the R and § configurations for
each asymmetric center, (Z) and (E) double bond isomers, and
(2) and (E) conformational isomers. Therefore, single
gtereochemical isomers as well as enantiomeric,
diastereomeric, and geometric (or conformational) mixtures of
the present compounds are within the scope of the invention.
[0026] Unless otherwise indicated, all tautomeric forms of the

compounds of the invention are within the scope of the
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invention. As would be understood by a skilled practitioner,

a pyrazole group can be represented in a variety of ways. For

-
/[:\,NH
N

example, a structure drawn as R also represents other
N
o
v TN
possible tautomers, such as H . Likewise, a structure
H
N’N
)I\/)
drawn as it also represents other possible tautomers, such

~N
T
e .

[0027] Unless otherwise indicated, a substituent can freely

as

rotate around any rotatable bonds, For example, a substituent

N
< pv;
N
drawn as % also repregents t . Likewise, a

[ w T)

g N o
substituent drawn as H also represents .

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

[0029] The compounds of this invention may be prepared in
light of the specification using steps generally known to
those of ordinary skill in the art. Those compounds may be

analyzed by known methods, including but not limited to LCMS

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

[0030] The following abbreviations are used:
DIPEA is diisopropvlethylamine
DMF is dimethylformamide
( n-BuOH ig npr-butancl
£~BulH is tert-butanol
MeOH is methanol
EtOAc is ethyl acetate
TFA is trifluoroacetic acid
DMSO is dimethyl sulfoxide
Rt is retention time
DCM is dichloromethane
MeCN is acetonitrile
THF is tetrahydrofuran
TBTU is 2- (i1H-Benzotriazole-1-yl)-1,1,3,3-tetramethyluronium
tetrafluoroborate
HPLC 1s high performance liquid chromatography
LCMS liquid chromatography mass spectrometry

'H NMR is nuclear magnetic resonance
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[0031}

compounds of this invention.
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The general scheme above shows some methods of making

Scheme I above shows a general route for the

preparation of compounds of formula 4 (in Scheme I), wherein
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[0033] Scheme II above shows a general route for the
preparation of compounds of formula 6 (in Scheme II}, wherein
R* and R’ are as defined herein. The compound of formula 5 is
L combined with a suiltable acid chloride {wherein X” is Cl) in
the presence of pyridine to form an intermediate compound
that, upon mixing in the presence of godium methoxide and
methanol, forms the compound of formula 6. In some
embodiments, X7 can be QH, in which case a suitable acid
coupling reagent is used to couple the acid to the amine.
Examples of suitable acid coupling reagents include, but are
not limited to, EDC, DCI, and HOBT. Suitable solvents for
these coupling reactions include, but are not limited to, THF,

CH,Cl,;, and dioxane.

- i3 -
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cxenpl ar YR 0g8h B SLEGFFAGOG BT o 8! AhPEY Fn CHapte
exenpl ar 0 r g gr 0 “det ptler 7
in GeengkilliWin VWHESarP. GakénpDsotectdue thﬁ2§eisniﬁég@@é9 but are
onti ro cOMertSI6E P e AP R NEFRHY (Hes: pOFAREd B FEl eTEnbion.
entire ¢ c P el
[|0025] Urﬂtieataaaggtclalar \gbé@ﬁnéﬂi g@é@@@e,starﬂ&fstb%@%gfdaeaﬁcagga{l@rei nare

n n r .g., enan ric,
i 25t or 6orIS%d, R TG 19 NIORSEONFOETERT OFal3 P TIE cof. eREple is
structur ey for-@%anmPker the & S G ISQur at,i gg ] C%h
asynmetric cerllltser., Z)rand (E)@glgubl egg%r?%%i g%rrg??lgg%ﬁg?z C(lamd (E)
conf or matiaHEIlcigd 6 /e r heTpeees or elle sithglve oft énsovshellviiri stamals as
wel | as enantioneric, diastereoneric, and geonetric (or
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possi bl e tautoners, such asH . Likew se, a structure drawn as talso
represents other possible tautoners, such HN-N\ as \I- [0027] Unless

otherw se islhpabfdss a substituent can freely rotate ar QupgisddVioszo03
rot at abl e bonds. For exanple, a substituent NH drawn as tafsso

repr esent PSSR @2 CAVaY R PR atas tit veeh Blaascas an@l ahso
repr esent Songdera t1i0@28laAdd i t EANE | Yo UNHLSS Qhﬂﬁfs%éﬁs' ndi cat ed,

structures depicted herein are also neant to inc e conpounds t hat
di ffer onl8P4% tHee preserr eousttegime kdnamsr enfi Yot opitalt whemmiacked ical
atoms. Foky %28 =¢0RRoURdS ' re ructures except
for the reapﬁegengnfoof Hﬁ%?%g%ﬁ%@%ﬁ]grﬁgnigrg&{n;fg?lﬂﬁarﬁja r the

r epl acemedfMassig icasbdarbgdain8crarienrtic hadmeidebon handos. arthese
wi thin thg .sco f. IS 1N ion., Sych.conpounds are_useful, _far
exanpl e, I}%}s angil%ft%llg%? ?81[8 ésg%l%l?%be‘éljicﬁl S%Pgéﬁgaﬁnaﬁgﬁ%t Td%ﬁ]
The conpcunds zoforvliesni hubhbi dor nayftdret ipreepar edeb bightevént hen

speci ficatijon. _usi t eps ner al | nown to those of ordinary skill
in the a%@roafﬁoéngﬁg%%guﬁaggﬁgw%eg%%aa} ﬁ’@&mﬁﬁeﬁﬁbﬁﬂgﬁ&ﬂ%ﬁ%ﬁ’table

i ncl udi ngedbtienot akkenehedhts hﬂ@i:(rhérqil}di' Qhégﬁacﬁ_/@gggggﬁg%g%% )
spectrone and N nucl ear WD 2007/ 056163PCT/ U )

magnet i ¢ &dé&lq)&ﬂagﬂréﬁ I\@P{"‘ sHOTICF 358 GRaERSt THF T HARt I SPeErERe o
condi ti ons=cihowd Bekewsar eaoMiye@Xadhd @5 meaRd ahe AOLeHBANLy tOHd i t

h ditions that can be used for maki ng conpounds of
EE?SS?ggg%ﬁ;g%;%pﬁngéaéggipg in which Aurora (Aurora A? Auggéa B, and

Aurora C) is known to play a role. Such conditions include,

without limitation, cancer, proliferative disorders, and
myeloproliferative disorders,

{00421 Examples of wmyeloproliferative disorders include, but
are not limited, to, polyceythemia vera, thrombocythemia,
myeloid metaplasia with wmyelofibrosis, chronic myelogenous
leukazemia (CML), chronic myelomonocytic leukemia,
hypereosinophilic syndrome, juvenile myslomonocytic leukemia,
and systemic mast cell disease.

[0043] The term “cancer” also includes, but ls not limited to,
the following cancers: epidermoid Oral: buccal cavity, lip,
tongue, mouth, pharynxk; Cardiac: sarcoma (angiosarcoma,
fibrosarcoma, rhabdomyosarcoma, liposarcoma), myxoma,
rhabdomyoma, fibroma, lipoma and teratoma; Lung: bronchogenic
carcinoma (squamous cell or epidermoid, undifferentiated small
cell, undifferentiated large cell, adenocarcinoma), alveolar
{(bronchiclar) carcinoma, bronchial adenoma, sarcoma, lymphoma,

chondromatous hamartoma, mesothelioma; Gastrointestinal:

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

glucagonoma, gastrinoma, carcinold tumors, vipoma), small

w 15 -



invention also includes conditions that would be apparent to those
skilled in that art in light of this specification for making the

conmpounds okoblirfisdigyention. Unl ess ot herw se indi cat ed,pcaldsaonsnsze0s
variables in the foll ow ng schenmes are as defined herein. [0030] The
e

f ol | owi ngPABHY &4 FAPdAs TaFestsrEs REERIaEcdPPEapr SPYPBONF | and el INEL
s di met hykf@rdTB08 031 BUOKL L8 oz DUS ANQly chiaBU QLS o1 B, - DY MeOH
i s met hanol EtOAc a?c? etlhyl acetate TEA I's trifl uorga(_:et ic %’DNBO

i s di met IAYERACEREde EPbrppa) et daryorbavwete oBClRirsediohe ot bnet hane
MeCN i's acetQniddyidigoREr | a rgn; By |

2-(1H Beng?ﬁ riazol el- f yi) E%‘F%S%%ﬁﬁa#fe?ﬁ% ur gn?é‘rennoma’ hamartona,

t et r af | uokbwrvEma  HPIcGlics , highoperéorumneelbirgukdichregatogr aphy LCVS

QU0 Bl oAy, TRsR SEsL ety NGBk Rt e L
Rx 4-6 HNiHgthdolllasNoma] , lymphoma, leukemia), bladder and urethra
(squamous cell carcinoma, transitional cell carcinoma,
adenocarcinoma), prostate (adenocarcinoma, sarcoma), testis
(seminoma, teratoma, embryonal carc¢inoma, - teratocarcinoma,
choriocarcinoma, sarcoma, interstitial cell carcinoma,
fibroma, fibroadencma, adenomatoid tumors, lipoma); Liver:

( hepatoma (hepatocellular carcinoma}, cholangiocarcinoma,
hepatoblastoma, angiosarcoma, hepatocellular adencma,
hemangioma, biliary passages; Bone: osteogenic sarcoma
(osteosarcoma), fibrosarcomz, malignant fibrous histiocytoma,
chondrosarcoma, Ewing's sarcoma, malignant lymphoma (reticulum
cell sarcoma}, multiple myeloma, malignant giant cell tumor
chordoma, osteochronfroma (osteocartilaginous exostoses),
benign chondroma, chondroblastoma, chondromyxocfibroma, osteoid

osteoma and giant cell tumors; Nervous system: skull {(osteoma,

hemangioma, granuloma, xanthoma, osteitis deformans), meninges
(meningioma, meninglosarcoma, gliomatosis), brain
(astrocytoma, medullcblastoma, glioma, ependymomz, germinoma
[pinealoma] , glioblastoma multiform, oligodendroglioma,
gschwannoma, retinoblastoma, congenital tumorsg), spinal cord

neurcfibroma, meningioma, glioma, sarcoma); Gynecological:

uterug (endometrial carcinoma), cervix {cervical carcinoma,
pre-tumor cervical dysplasia), ovaries (ovarian carcinoma
[serous cystadenocarcinoma, wmucinous cystadenocarcinoma,
unclagsified carcinomal], granulosa-thecal cell tumors,
Sertoli-Leydig cell tumors, dysgerminoma, malignant teratoma),
vulva (sguamous cell carcinoma, intraepithelial carcinoma,

adenocarcinoma, fibrosarcoma, melanoma), vagina (clear cell
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carcinoma, squamous cell carcinoma, botryoid sarcoma
(embryonal rhabdomyosarcoma), fallopian tubes (carcinoma),

breast; Hematologic: blood (myeloid leukemia [acute and

chronic], acute lymphoblastic leukemia, chronic lymphocytic
leukemia, myeloproliferative diseases, multiple myeloma,
myelodysplastic syndrome), Hodgkin's disease, non-Hodgkin's
lymphoma [malignant lymphomal] hairy cell; lymphoid disorders;
Skin: malignant melanoma, basal cell carcinoma, squamous cell
carcinoma, Karposi's sarcoma, keratoacanthoma, moles
dysplastic nevi, lipoma, angioma, dermatofibroma, keloids,

psoriasis, Thyroid gland: papillary thyroid carcinoma,

follicular thyroid carcinoma; medullary thyroid carcinoma,
undifferentiated thyroid cancer, multiple endocrine neoplasia
type 2A, multiple endocrine neoplasia type 2B, familial
medullary thyroid cancer, pheochromocytoma, paraganglioma; and

Adrenal glands: neurcblastoma. Thus, the term "cancerous cell!

as provided herein, includes a cell afflicted by any one of
the above-identified conditions. In some embodiments, the
cancer is selected from colorectal, thyroid, or breast cancer.
{0044] In some embodiments, the compounds of this invention
are useful for treating cancer, such as colorectal, thyroid,
breast, and lung cancer; and myeloproliferative disorders,
such as polycythemia vera, thrombocythemia, myeloid metaplasia
with myelofibrosis, chronic myelogenous leukemia, chronic
myelomonocytic leukemia, hypereosinophilic syndrome, juvenile
myelomonocytic leukemia, and systemic mast cell disease.
[0045] In some embodiments, the compounds of this invention
are useful for treating hematopoietic disorders, in
particular, acute-myelogenous leukemia (AML), chronic-
myelogenous leukemia (CML), acute-promyelocytic leukemia
(APL), and acute lymphocytic leukemia (ALL).

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

compounds of this invention may also be employed in



[ 0031] The general schene above shows sone nethods of making
compounds of this invention. Schene | [0032] Schene | above shows

a general rpytRhYct he preparation of conpounds of for%’rﬁ;s%méfbﬁs%
Scheme 1), wherein W?2007/056163PCT/ US2006/ 042993 t he vari ables are

as def i netPHR %) 4. OnFh & cditaispér PhalpelV §y% i adiaheovef iflorhifded s
conbi ned WMdh-43R1L to forma conpound of fornula 2. In sone

enbodi nents, the two conpounds are heated in the presence of a

sui tabl e éQﬂMdntA(ép}garmatBﬂ@—i)ca‘ldw 26chpuable | deottwerivaroodipredtag”

the two Qggr %%%t%%?gl§:aéhé'£ rese%%%uﬁéaggetggﬁérester

and tri et “Hour e’ co
heated i rmt hé:kmres?@rxaerarmv& sﬁl aa@cbrqamﬂid/efﬁ t(kﬁsga_nDNE):_laﬂdwlalch

suitableb wi th an, optianal bst tuted

am nopyr azol e agde raa &gﬁpguna Jé?cjf%%‘?{ﬁi'alf C\fbﬁiag’ﬁ h]%’é?‘ébdjr’[?gft he
presence @ftmtdldlel’dﬁllyn otth&nﬁﬁ.ES@tEtB}e of caarrsgwxﬁﬂbb@ ﬁﬁhyeﬂﬁvéﬁtﬂan or
n-BuCOH) to forma conpound of for [.00331 Schene |1
above shoWs FHeH nH‘rYoﬁFglf’Sr g%’%r’eﬁ%r% |r&'?1619305%6%‘ﬁ%s ofuch
forml a aie(ﬂwmh@ge oid pirodRegel K@t RuArea2s idefbned hesein.

The conpound of 5 is conbined with a_suitable acid chloride

(wherein %‘Oarvs“éla%%lﬁttyhé’fp|t5‘§eﬁ€%9‘8+n‘%ﬁ/rqfdltﬁ’ést 67VBRRi@R when such

i nt er medi @dnHROMROWAES LhakiniBRePedl 1 NY Jdt ihe n%egenceyoalf&mgnan
met hoxi de and met hanaol , forns the conpound of fornu . In sone

enbodi mertS1 5% SEAITHE “ERES AOWRPRA Cel o metet 'a"slaélém goedtiprd ngnto
reagent immaiseddm Qﬁumh%cﬁuh%nﬁghge t&bﬂlhﬁeﬂﬂdzethgxsgpéﬁé chm}%écﬁﬂdibc!oe

acid coupling reagents include, but are not limted to,
HOBT. Sui# é@lcél%c\ﬁén@“@é‘#tt“ﬁé‘se(%@pl ie eadn Qﬁslmnlll@‘@iiec fuAteme

not |im ted 4:0,,THE tggzg;g,en@n ne.
V/ 02007/ 05063PCT/ US2006/ 042993 00 4] Accordingly, this invention

rel ates tP{rdceBsenrior shkihmymeieusonpdlrdacofpitditls iprwdauigenof the
o | anigiial ot BlAl LGk PER i e Ol siDBLCOTRALEGE B LI S

i nvention ki'nase ‘assays) are Known i'n are

descri bededrunshe aewawplaersdsestéom heho4@IG36] eBreract metsy mmmeand
conmpounds, ﬁsfotHocf eler;tlgrr%ase inhibitors may be assayed in vitro, in
Vivo or in a ce I'n vitro assays include assays that determ ne
i nhi bi ti oiP®@¥9lei Tlinermt:rhﬁckadtmsﬁ a;mnsvmnyentl@ﬂ'ﬂaae acitdtviitny faket ferm
actlvated Ki nase. ernate.in vitro assay ate_the _abi ty of

the i nhi bitor rea men 't &%t S 5?0?%?r°£fﬁlnaase‘ %ﬁg% ShRAHBRstr ALY

ei t her b)acrcwijtmlkﬁl&elslallmg the inhibitor prior to binding, isolating

the inhibhﬂﬂ&hkiﬁgsgsggn@%leln (%he term "pharmaceutically acceptable

. salt" refers to saltg of a compound which are, within the

( scope of sound medical judgment, suitable for use in contact
with the tissues of humans and lower animals without undue
toxicity, irritation, allergic response and the like, and are
commensurate with a reasonable benefit/risk ratio.
{0051] Pharmaceutically acceptable salts of the compounds of
this invention include those derived from suitable inorganic
and organic acids and bases. These salts can be prepared in
gitu during the final isolation and purification of the
compounds. Acid addition salts can be prepared by 1) reacting

the purified compound in its free-based form with a suitable
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determ ni ng the anmount of radi ol abel bound, or by running a
conpetition experinment where new inhibitors are incubated with the

ki nase bouRrght@-kfaemn radi oligands. [0037] Another aspegtRionsh8oos
invention relates to inhibiting kinase activity in a biological

sanpl e, WHTHL4reCHodEEEPRI S e3C bt A)ng sodntibgotibgisalt ssms e with
a conmpound,-Qfcf ormula I or a conposition conprising said conpound.
The teim "biol ogical sanple", as used herein, neans an in vitro or an
ex vivo s@ff2d, Prmiriding wulltebiel daidatalors igelludeubtekeseor

extracts f (] Led ' obtained from a mammpl or
extracts tcﬂgag%f'; aghgﬂgkgbdg%%%a\?f’ %re?lﬁg,ag? écgg?z%%‘?rsélﬁ, FERS, or
ot her bodyisfulfieds, obubxraget scitherteof caf@hdshténhédhpherswffddatase

activity j Lol ogical .sanple is useful for vari e of purposes
that are nol\%ﬁ%%loagng% KT iéﬁgtlhugowg'ﬁgﬁﬁ?ﬁs‘b#g%%'h pur poses
i ncl ude, ditar@selfiohatem fetndos, HhwedatteansgiusbR@ptancate,
organ-transpl antatio bi ol ogi cal, speci nen_st orage, and bi ol ogi cal
assays. %Opﬁﬁﬁgﬂﬁ:gn %1%9%? L A T gh%?'iﬁrb‘bart(f’afl sanpl e
is al so usefatbafrer hhersthdyrde KiRage®Hrohibk Ol REhs& o@tk, 2-

pat hol ogi.c Ié%)(henorrena; the study of intracel[ular si gnal WO

2007/ 056 TR3BETY E- 1826881 539393 tTeidd et MBASPEE hvBGLOmReR at ed by such

ki nases; ranthahbeucespatatl i ¥enavaliatdrRRuefongwe ki Rasse i tehSate,
[ 0040] The Aurora protein kinase inhibitors or pharnaceutical salts

t her eof FE15&SH oPAUIMARER- | PRS- PR eererd ARt e onposhen vl dpionate,
adni ni st raldeenata, ap Fakee O p JWHBAS PasseophaLmaceiticalee,

conposi tions, which conprise an anou of the Aurora protein

i nhi bi t orPvéfrEeetrvestdblitteat tartyrtavesihianyAnnbe a- eely batal asshdi tion
and a pharfReaubheal | YopreeP: | &%, 1 @n efodi rent of
the present inventi on.o[0041]@%1% t%g{c% %%ufgég%ﬁég‘%%feie% con(cjiLlI?Fon" or
" Aur or a- Fed¢igred edi phaseacast itd hecoieptabins may ki ssasleoywd dinhehe
del eteri coaditionsi i ora ( r ra
O is kn?\/\%pt op %y gfrg?géé gg%#‘,{:lor? i tlﬁgﬁg&gﬁg?ﬁ%le,%wﬁlﬁco%ﬁ%ﬁ%%

i mtati cwrpeandsr pEpebei feventiim dirsortders, phadnayehopraslliyf er ati ve

di sorders. : l.qprol i ferative disorders include,
but are %gtce%?%ﬁgleedfgé?%?g%%@%/ﬂsgan]ﬁ%% ‘'vera, thronbocythem a, nyeloid
met apl asi@O0wist h Basd afddirtosins saths onae ey ehegeneds blveakaestat (il dhe
chronic . ocytic | eukem.a, hypereosinophilic s ome, juvenile
myel onon c;%li(%gg euke Olél,lga}l 3“st-ysstae(“jr/%‘l%g EoE D Wégﬂlad?%%%agg{.e TCGA3° The
term " cancer'yaatisobianel an@s?) bidolissimot thenshetd tious therdal | owi ng

: [ id Oal:. b I it lip, .t , th, ph )
Car i nc: SR g BT BOB O YOS ERE "PRABIRy CORFCOEELL

| i Eosar carmphl Mpxgnm, sohabhdomd Pocafddiianm, alkpoime and-te matenm;
Lung: bronchogenic carci homa (squanous cel |l or epidernoid, )

undi fferéﬁt-ﬁave&agﬂﬁﬂu‘&& | ORI SN Stet dTYgd scBpits . This
adenocar girRemd) onabyes! afiv{Hanchire auhteantbAonBn &F oghivlsadenons,
sarconm, | ynmphoma, chondromatous hamart onma, nesot heliong;

Gast r oi n'e¢SFPHER CBBbphaYES Teipimils tE8l FORBPERMD L ST Eagatk herein.

adenocar gizlteforl 8L ONYOSALOB: diWHNETR) e BLOARENs (£RF G UBhained

| ynphorma, | ei omyosarconmm), pancreas (ductal adenocarcinons,

i nsul i noR, S§rtic AyBRBARL JaseR i nonm, carcinoid tunors, vipona), small
WO 2007/ Q@_@%@@PC%%(&&%QQ@&%@%Q;QQY\QE&fimcie 'aﬂﬁc@ﬁfzi.' B&Salkaline
(adenocarci noma, | grrphoma, carcinoid tunors, Karposi's sarcons,

| ei onyom&2 hén&R§RONELEF porePrrasndkitBvenal kal browelkd kivge 9ol or
arge | nhigsbhngs: (adenorate! Nefim ! WOk atmadsaones s h | | LS. Adenom,
hamart oma, | ei onyoma), colon, colon-rectum colorectal; rectum

Geni t our MRAFESEHEct 2n’i eyl Yerlendtatdiemopharid e si¢aiiy acceptable

[nephr oblast:gmalc1 LyOPNORR, dsikliake , PLAAASE: AN S 2 LEAUATRYS
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conpositions to treat or prevent the above-identified disor der S.
[0047] A "pharmaceutically acceptable derivative or prodrug" neans

any phar macegtiae@tdiys acceptabl e ester, salt of an ester peir/Rbdd6H42993
derivative of ,a co rrgl und .of this i nvention whi ch, upon adm nistration

to a reci PrEAt s aBiBeofa bt OvF ditgiecerthes grreserjowy such as

i ndi rect Iyalimeconpanastiat, t Bhsbboyand ORak-a8 i Bﬂb@bh&m‘ié' Yo ACHd e
metabol ite or residue._thereof. Such derivatives or pr odrugs 1 ncl ude

those t hatoSTerEdde SPHEOBRERVANT AT} tSPISPTERE - cOFboundsiads ar s

i nventi on,aMey) sweh <CaBROUATEhaf S AHY Rirsbaked L9 a1p t%&?é &En

all owi ng an oraIIy adm ni stered conpound to be nore r yp sor bed
into the “E?rlbc?df) SHP LRMEEh 1enhancereed taidiop of shatpareatutompound to a
bi ol ogi cal,iGaMRaLLIRAt s(ePtail hati ¢, system, rel ative
to the parnent spém es. * 8 ta} {ﬁ%bﬁfée % lu%lgfgrra%eﬁ PFcH Ye tion and
accept abliéiqwro@mqg%aéﬁutheaébﬂpwm@:awlet Ialcsdl nveh&senacﬁcmt&mie salts.

\rlrme': gfu;al %@ﬁ:ﬂl sul't ona e esatziwgcg%gﬁ]@?t%azf Jgefr}%gﬂ%ﬂé;ef}‘%% ﬁFsused

i nvent i onircatesxi phairmatereeifal mdmpostzjta@meﬁhcm&ev\hme apprapy i at e,
as a phar nlgnceclétl %al I ¥O%cg}% abI e salt % 050 g used herein, the
term' phar nRceUt ircal 1§ atteprar e s A ™ g e ST RER| FE°HF2EE compound
whi ch arel,eamtm}imn BIaEumcppet@ins,owtcbm&cil tahmajhudgrent a1suhiablie:
use in con t| ssues of humans and | ower  ani rral s wit hout

C

nsu rsiixe}a\miet h parteaS O@Eﬂ_bd: €r i efiixdhiresk oEEats!aQura£Q@5x;€1 getable
Phar nace g‘%cegt abl e salts of the conpounds of thi s i nvention
é( B‘Er" ed

i ncl ude t PFBf st tiahl ¥ IT6CGERT-¢TaRd Brgare et iad

bases. These€asaltsisanibe Rrepasad i nbsgyn @edubbegsgfﬂ@mfw@%oge%pl ation
and purification of the cor%rhpounds Acid addition salts can

pr epar ed PP aF&ac FPRYUPhE  peF 99 e FIEEnEEERE | ﬁoﬂ-glﬂ?ﬂeeﬂﬁsﬁt} form
with a Shuatgalléls@umvéh39@2&95@16&!1@(/19@%09?&96298%@ g@é‘j[fuﬂ{ e-based
inorganic acid and 2) isolating the salt for med 0525]

Exanpl es OF5SGRECEB) ePatvatyaleme ifeiarde gediame, adi pate, al gi nat e,
aspar t at eaar@;%&ﬁ@tzgylégmwﬂ@éyl f;m%% [y%%%f a&sxegutg!%ﬂ} ate,
canphor at e, canphorsul fonate, cycl opentanepropi onate

dodecyl s HALYPEYPEPREREE P bpel o fiotemst epol yrahal ene gglm@#ﬂemwcaé
gl ycerophgsphate, glycolate, hem sul fate, heptanoate, hexanoate,

hydr ochl ori de, hydrobrom de, hydroiodi de, 2- hydroxyet hanesul f onat e,

| act at e, iPRI5Eat elharglametsd.t impshafietud foredest 2anapiitioal engsbkf onat e,
ni coti natg,nk pegtina ersul f at e,

3- phenyl p‘;ir g&lﬁo%%tégégd ﬁ%giﬁ%t f%@%ﬁiyp gl a{lﬁal%gjo%ri" onate,’

sal.i cyl att@plsa@;d;hfnareg:tsmli’atmsalalryt ramlepatthyocya@an&lly o=y |vaitze aand

unflecano r such..as .oxal i c n th el ves
phar rrace%tmﬁcaﬁgga%%%% a%Jre rrhraril btéerghﬁpg§38£ieﬁa?ﬁeaf)r Cfgﬁsﬁr@ﬁrnof
sal t s usefwlludssi atecneghates, | mobtvainbusg aheram@m ofntdhe
i nvention and their. phar [raceutlaglgl I acc tab e aCJB al;(ljdl tion salts.
[0053] Base addition saf'ts"¢an 53?9 rB? 1) PR AT the
purified mm‘ppandtoﬂeals aﬁt’tﬁlak{eyamw t An@rsUkl abhel 08 8ANM ¥ cranial
i nor gani ¢ basgband 2) gol atin the, salt thus fornmed. [0054] Salts

derived frefrappFopfi HEE phes ‘?%%‘@Sal kali nmetal (e.g., sodium and

pot assi unjposal kaddeie 1eartl cekah e ( Eofhs @%'%os%mmﬂbugfaﬂﬁls
N+(C1-4 all\<[y 4 salts. This invention also envisions the

quat er ni ZAFBRIGE BAY BASTEUT SFeRLesat-aPRE nG LGP BRPEORT tese

conmpounds;u@ibsak9sed heyebd. £ Iahera ¥y Abkasalub |€o°£e9ﬁl§ﬂ§f nga
products nmay be obtained by such quaternization 0055 ase a élmtl on

sal ts al $8%i AEFudRLRY ket t el lealdaneys iaar ol wet:mngaw%nts and
Repr esentsakbugaahkabieRts al kald ng Lanth;peLal  salts-ineldde, sodium
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[ 00591 The pharnmaceutical conpositions of this invention nay be
orally admnistered in any orally acceptabl e dosage form i ncl udi ng,
but not |inrybesh-hsscFapsul es, tablets, aqueous suspensi QBg Rboos/042993
solutions. In the case of tablets for oral use, carriers conmonly
used may 3T Rfe A SELsidcand]eorabLe aﬁctlwtquybrqrcatlspgnagentsn sutn-as
magnesi u I r nistration in.a
capsul e t[%f)gmﬁ?t%tg%&ltgg%ﬁg %cgﬁg@g}?ﬁ%%ldl%ﬁnca&c?gsggg]ﬁ gl‘lg © exampls
cor nst ar c¥€ 6\/\7@1‘«@@{@@0@3 suspentsamcalre me@mgre@ef accepabblse, the

active i [ h enul g_and s end) :
agent s. n‘gérglem red cer a| ngg\/\gg &nihg,”F I8 o&ﬁ 8‘?‘308?%?? $
may al so el wdded andvmsaﬁaﬁli%é&ﬁs@ﬂdﬂmﬁ@@/ 42993 onl. 006R)] addltlon

Al ternati g th rmaceut i cal osi ti.qns of .this invention may
be. adm ni ST AT TIPRE POl OF SohRRORTor e srbreued) o8 & sotvent

admi ni st rat mmpeﬂd&sxg eanibe . preparesi dyuripdskg Bheiaggntived @A may
suitable non-irritatin ient which is solid at roomtenperature
but I|iqui'd® at™® rléjé(tgﬁ lpgﬁﬁéfﬁ uPER R Y h EPECsr @ TWAR T IREFETiFeS he Fatty

rectum t adelgasechhesdoug: o SHehda n@ieriad %l%%)érﬁ@t@' HEei REOR DUl AL,
beeswax lg‘%sfo | yet hél ene gl ycols. éOOGl] phar maceut i cal

conposi ti Thit8S RYBREFBRIFRYChLI WY FdaRdmeEni sFertd Tapreal |y,
espeCIaJlphavmatehmecaatgeacetptasﬁ@reatsl Reloudes 8Feds 9Y1058alSor
readily acceSS|bIe bg t opi cal appllcatlon i ncl udi ng di seases of the
eye, the ¥klin SSBECEReIVoner ERAL BSR FEXYetavlatsd vabréonepi cBlese Oll
f of nul at lmslﬂt%ylsbexpgeegéﬁgl&ﬁé xﬁ@}lﬁfhl%fo Begs 11 828 oAl- ChIANS1 conol
[0062] chl cal application for ower intesti nal ct "can

ef f ect ed 41 U efarisuppssantor WﬂeraﬁJIC@trﬂD@PFY(@eeYébgeé}ubmse em

sui t abl e enemm . f graulbaLiQ r.ans a S 2l so be
used. [0063] Eor ltggpl cal gap%‘gllq\(&:gta‘{] 1]63}’%{ at%%eg%h%?j%%geﬁtglg(g Tmh
conposi t ifsrEwayibe Pér pbkaredeinicalyi taa:bb@tebﬂEnénEagenfm ng the
active conpongn o] [ on r._npre carriers
Carriers for u?o%igggﬁggggnsﬂlss ?gtl&g ﬁ%qt e co‘rarﬁglundgorg a%( used

i nvent i orpudpcitaokadesubbt aar éwaets | idpatned atnd oirhaer alhubsl fyingjui d
petrol at i pyl.ene qgly poI oxyet hy] e .
pol yoxypropyl en%gcg%éggﬁigghf&? Eé/Ijllhn‘_’lncv&\z'/%x an % %T Jr?z'at"ﬁeedt vy
t he phar rtﬁ@emtamuéhcwnpoeftphmmmuﬁm:afl&@rnub&épdabmeassum allemuid,

| otion or__cr cqQnt ai ni the active onents s ended or

di ssol ve |necgl% gosa ¥ Egﬁgr ¥ nBced JlLScoa y e‘tsge%f’ﬁb?@gc%?tt%?%? of

Sui t abl e Tcarmiletdonay | ncI ude, but are not I imted to, mneral oil,

sorbitan t ear at ol ysor.bate cet est ers wax, cetearyl

al cohol , [g)%%%ﬁyﬁ%b 2%% Cyaég:ﬁffi SP@Bﬂ%Jr é:rsh 19 JOBAETLEBR may

opht hal mike usellyhedphal secesd | _czalaxqprmes_w ee&eﬁastbh)e o536 ataeh as
¢roni zelg%%téggena ons in_isoptonic, Efg

11/ 02007/ &Y/ u%’é%o%%zx%@‘@%t%, t SGPsUeRPr etaRI PR, Fuepus

sol uti onsugpensobapi 6x pbhadjsss ed st ad easal brReraBiLLhSr rdM: tdh-0r

wi t hout a preservative such as benzyl al koni um chl ori de

Al t er nat W&y C3F S SEBhEARPFRLY iR e 1gKaNARCc SAEEREE *RFTREIR i ons

may be f@yualcat ediiBra8a 0l A MBAnSUC A% Bet &elgﬁégﬂhm LQ%?Jt TN eay
phar maceuti cal conpositions of this invention nmay al so

adni ni st lE® by A498F - acFe5oPrat adHalatirasioBush @oﬁ@@%&l@ ofscmvay  be
prepar ed 2% 50| HihQBScs MRl {76 u &Il QR BEAZYL-; ECQQPASQ—:&&E her

sui tabl e preservatives, absorption pronoters to en

bi oavai | &ier ﬁﬁuefﬂlﬁo?‘e@a@bws aFicH Gcrqumred égnvenaiona$, the active
sol ubi I'i zi QF Al SReY Sha9 Q0 u

i nhi bi tor 1rlt%%aet ?ray b%conb?ﬁ[gkgf&é\ﬁ tht e%g)]él}rglggygggt %I%fla% %r?%lrn uce
a singl e cdesage f OFndiekitedargedependivegtepingt hélhvst ity eat ethlddiog

parti cul adrgeggtggemgi, admnistration, and the indication. In an
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[0072] In yet other enbodinents, said nethod is used to treat or
prevent cancer, such as cancers of the breast, colon, prostate, skin,
pancreas, Ryghyoggey tourinary tract, |ynphatic system P%ft‘Rﬁ%@Mw%

| arynx and | ung, including |lung adenocarcinoma, small cell lung
cancer, abf Hn-3hegTnatdMelyungheapbarnace@oirsil Anotiver. ténnsdbienhis
provi des t¢eat ) i er-c [ising the
e e R e R e
conposi t i T igdnpdngnagtsat dogonptherk d=0074] pAspahed agpectimf e

i nventio tq i.nhibiting Kinas tivi .ih_a_ patient, whic
met hod cgbr%%tzté@%gd% ﬁpg%%#%g g ]ﬁéel%ﬁgt%ﬁgnﬁ%él%%%%uﬁ}dl% ¥Hrn

O a conpdsitdan teopprasiing sat dl cpnpbwnd rekbhad otemeabodirendsy sai d
Ki nase i rora.kinase (Aurara A Aurgra B, Aurora C, Abl, Arg,
Farr. VY Ml ae fe B e 8o rehbhar iy W iraten
parti cul aratcondiltsi ong tLocbeds rested Wit teirevBatedax aghd thenad crdriugs
may be adn} nicﬁtered together with the conpounds of this invention. In
sone cases.; Thése M4) 2007/ 063PCT/ US2006/ 042993 additional drugs are
nornal |y prdni sties eshdrmnaldetdtical poAYEHLtides LM HERNdint AR of0hay
exanpl e, chenpt herapeutic agents or other anti-proliferative agent’s
may be cdhfihed \ﬁndfﬂﬁﬂ%ﬁ*é%% R oY 1t BFRCFAGeRY | BRER ot degrget of

prolifer aliatandingeasosudt 0Bl AWt RtgaaEPeehaoiy t b SedMent ign is
directed towards a nethod of treating cancer in a subject in need

thereof , 'COHFIlsPREIE AR SequetitT i1y dé=aanPhi ot e ovef hesigound
of(this iqwand aB.er anpbat IBCEULiLal | Y saqeeptabls,sali Aol A

anot her therapeutic agent. In sone enbodi nents, sald additiona

t her apeut¥ &FeREeP3rse| BT eehdlt ol dilicast PEEAEePT agednns an

ant | -pr ol idoRpat | #6, 208N Al B FBETRLDCLADOUIS: 308AL::LO0LIL L Nonr

sone enbodi nents, “said ag itional therapeutic agent i's selecC &d from
canpt ot hédd pifevEeNERR ahtditol (suygt2e toayKSPrikl mesim tpiendlve) or

protein) .iphj kit dg i (oF int.erfero .and. pl atinu

derivati vles, % E%%ES:SLQO&%%F%ﬁ%de[%g‘? T %%8% ﬁ%?l%n%%ﬁsréérﬁ“&l sai d
addi ti onglatichersapeut ftsagentuseisel ect ed from taxanes; inhibitors of
bcr-abl ( a . -d I Ni and nilatinib); inhibitors of
EGFR (suc@lé;\sngsz%e\efgo\bgﬁ%& 4 %é?ééfégmsﬁa it rglﬁgﬁi“glfggch as

ci spl at i mompealitpbati nay das bbphatliated dpoksenetaisks | sindmdrer s, and
ant hracycl ines);. _and antinetabolites (such as. AraC and 5-F . [ 0079]
In yet other enpodi Er%%t%?tls‘é? acoénéatﬁrieln%né"w?ﬁgﬁﬁéeﬁi %f‘ﬁé]n‘ftgq s“'I one
sel ect ed dfrr orreanptot beei n, Caloxiornsbifen topbtaaUbhahni Gspd @dd mE the

t axol , taxot er ey Vi ﬁCéi stine, tarceva, the MK inhibitor, UQ126, a
KSP i nhi Gi¥ 61 278 Phosbht , e FEvVEE "BesAPFARDS ditF MToi piinitedso)
| n_anot hewo emiadira®ndil sal thhaddigd arakb thher apetd | fe@geN s, sel ected
from Her -2 i nhi bi tois ciSS“Ch as Herceypti n); HDAC inhibitors (such as
vori nost &FPWEBERITRAThi tR s PHURHYAE By aB P P YREKIYR @it qrpoynd,

i nhi bi t orss(isuehiag ﬁauaiéﬁd\i@teﬁRAlilita&hEEWéﬁ%,( Sted) a5 Banen S BAY
43-9006) MEK inhibitors (such as Pfizer's PD0325901); ‘and spindle

poi sons (CSITERSAS1ORF 0980 2D 6EEWBEPERPUSE0B6FBEDHOR: Byt it e S 1emd!
pacl i t axelorRE@hehs- PRMNGL PAFd | ChfSdeSeh sas 33 [%gﬁ-

O her theroapi es o? anti cancer aérg%t S tha’ES ngégﬁééﬁés%cﬁ%snsoclo I #]éjt °on
with the FnVeRfi PéaéfﬁW%‘anJargéWO@P@ﬁbtlﬁeC@ﬁe:‘sem- | rirsirtalgle i ncl ude
surgery, Ja%@i%&-@?ﬁxéﬁyiﬁéfh&‘,t B QWLXRAPL € 198 TTE Fadiatdon; )
neutron beam radi otherapy, e€lectron beam radiotherapy, proton '

t her apy, SPr&éiprhepapytearat sy stayisorbatico60t | vetysoioipasy wax,name a
few), endaering,t | ¢ J1Gs I e i fier i nterferons
S e e LA e S S
hyper t herl®i0&4and cor ypthiierapy s agent she elattremsat-a cany cadpesseieht ands

(e.g., anti emehisa)eaans! Sher, R 2eP.0808L Ner apeutis, drygs.
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M 02007/ 056163PCT/ US2006/ 042993 i ntravenous (Busul fex()); busulfan

oral (Myleran(9); calusterone (Methosarb()); capecitabine (Xeloda());

carbopl ati Ryo fdpassapiatin()); carnmustine (BCNU(r), Bi CNUB8}iys2006/042993

carnustine (Giadel); carmustine with Polifeprosan 20 | nplant

(G i adel 2FEMEEFEY) Steé%@o&ablqeael%ra@x)soiééwwrmlb {Finis0) pH

chl or anblé‘%@jhsﬁzleauggéﬁﬂié)Qalﬁﬁéple%_tﬂkﬁr( 639}1' 819 VQ%] HE# aag&il@s%%vative
ophospham de

(Leustatin,~ 2-Cde); clofarabine (Qolar): cyc

(COyt oxan(s)lChNéés§?§12Yé§lblF@Iphm phelsindee( q/ﬂa)kanndm}*e@ly Folyilela

cycl opho a L, s t ar abi ne
Y Bosomarr | Bepaty 2} Chac b e B e ome A ey sy K D°

acti nonyémmD1@C©§n’egene)erDamdmpwqmaal pattdianesp()); daunorubicin
i posonal dau oru icin unomycin . ( Daunor ubj ¢i n) ;
daunor ubi CI n, dg%%g%‘m noccerubt |Cr’1% l:r'('))S:"at Iogulgﬁ"nsdllﬁ”ia{l %On thay
(Ont ak(2)i)1,80d91€r adoxanet ¢ Z:depanceg;l deeetsaxedar(iﬁaxﬁaenejn such
doxor ubi CI Adg amycl n PFO): doxor.ubi ci n dr| anmyci n( Rubex)

doxor ubi ¢i'h %ﬁér%gﬁym PES HHFREAS 0 RY: 58 1OBTF ctth 5% %‘Zﬁ%nﬁmp oying
( Doxi | ())Jendlydlrra$tah<010d5te PP CHilﬁtt%b(ldr pﬁaséﬁm&m fhymstianol one
pr opi onat e gnrrgsterone ection ‘) Elliott's_B Solution (Elliott's B
Sol ut i on@YFPMOEHE P ubf cFiP eth]rfg aléﬁf)’étlﬁﬁyal FLUPBpsEnDy ;. a&@d/8ti ni b
(Tar cevepirest b@ﬁlﬂéﬂtﬂ@iﬁ%ﬁbll@tﬁﬁ%s bdeapbosphaie {fdanophose);

et oposi de, VP-16 (Vepesid(9);. exemestane (Aronasin); Filgrastim

(Neupoger P8F51 ¢ |%ﬁﬂﬁﬁ0ﬁ§ erfn%iﬁ-aa?% eFH L (rUBdRt fﬁP«MdafaaBPW@med
(Bl udar ag))xn th@%@ﬂfﬁ@i—Ima@elFtal(sA%ugkbeMe §ubvestd afsage form

(Fasl odexc)l%l gefitinib (Iresse); gentitabine (Genkar),; gentuzunab
My

ozogam ci REY afepengHeE r@Iqh thice higss EreRbedx thfp | RRE) L cudege meten
acetate @Ola@ﬁ@ﬁ).stf‘éﬁ.{é@l hdcelateqt HLst Lgl nIlll\r;@t} Iaér;]‘[%%%almeé‘lt the.

hydr oxyurea (Hydrea(r) 1britunomab Ti uxetan (Zeva arubi cin
(1 danyci REYPOSLEpeRAnFleld Ii@)forlwéﬁﬁ:ﬁﬁbsmglwat@ {Gags af) between
interfergneal ta;ga r f grop,al ( r ;

i rinotecan Carr%)t osrgr}g%§ ]ch%}ﬁg'f@l r}gﬁgf V\% Bn8! LAt A Y 'k B
20071056 ¢68 Giﬁt)@ﬁ@@&@@%lqrﬁe\nﬂcmdepg tJeW@zmi@ctaﬁerm In

| cvan So e b GantSar (15 omb el hE AR ceatif T aTarbriag 18
ni t rogenthast ar dofMistaf geri(ygsn egest L.ob agétgtboc@%w@ﬂ:)/day of

mesha (NESRexE) T PheSha (e neseed PR e radbi et i el there

met hoxsabemp@@vad@m)) m torryC| n C (Mitanyci ne) m t ot ane

Lysodre t xa e ntro ndr.ol.one phenprqpi onat e
gDﬁraboI ﬁﬁhgg)g]) IOC ar agL Arraln%% ggci\‘fo41 fa5? ?%é?ﬁgnggsage and
OpLeI veermaébEanEg:aegimmaﬁo:plaam @a&Ehemaarnpam@aclwiﬂxeiep(d?@(e@aﬁ)

aclitaxel (Taxol cI i taxel qt ei n- bound articles
DT o VT EREy (Rt i barS DRy AR OHErG (58 i @prci i
pegaderrasem(aéda@e@mléf@w,em Bevi Bepe) wepgres PRsgase (Hrwasnasek)
Pegfi |l gr st NeuI a ta enet rexed di sodium (Alint acaa
pent ost a Fﬁ b‘B?\e‘? T%J’o"bf Grit {OVer EFEB( 75 SPFTREHR W t hr anyci n

(Mthr aCbaabln@@iémﬂE&néoﬂi@rﬂdﬂﬁ%@ biENehe PFOSAIAR ici d
( Mat ul ane qui nacrine (Atabrinec)); Rasburicase ?klﬁﬁe éd)n o

R t uxi naﬁgﬁRﬁFiﬁ?]ah@’ ok arlyF é?ﬁﬁﬁ%lﬂfeékﬁﬁéﬁﬁz behrgrigrastedn  The

(Proki neghouser 8f enhibs i Nexavane) a1skr ae 828¢, ﬁ&%&@%@éﬁ&ﬁcul%%m tinib
mal eate (Sutent()); talc (Sclerosole) anoxi en (Nol'vadexe)

t ennzol oRPHECE nb‘éia‘?%e})commlﬁd@de VM 26 (Vum)ne) testol act one
(Tesl ace)pokhi ogw@z@@ng%z% Bl 00uail Needihi %@pﬁn(fzﬁ'tsegheﬁ%mes

t opot ecan (Hycanti n( torem ene (Farestone); Tositunonma
( Bexxar epetiggft G%n‘@b%tm Ctrbgqrteﬁrmnrabg( Banser e)a direlstiematdlye

(Her cept yAghrabf etHA0L Ny, ANTRAJ1MES30QL 6L qYE8CAL Wﬁf:@s (nlér 35ld step
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W2007/ 056163PCT/ US2006/ 042993 and a 1:1 acetonitril e-nethanol

m xture, colum gradient conditions was 5% 100% acetonitril e-nethanol
over 3.5 Myp§.@5ashgnt tine and S mins run tine on an AGE;Ra0ds/Mu2%03
75mm colum. Flow rate was 1.2 mi/mn. [0089] 1H NMR spectra were
recorded %t 403 WEESHdPAgt BrkekerPRG0OL ber harain-dercrididdow ng
conpound ed as foll ows.

Banpl o 1R AR P B ke

-N-[ 4- (4, @%ﬁdhl"@ﬂ% fprm M2ty sakf angd) heypieny eslen zanhdémnal,,

[ 0090] A und om fl ask equi pped with a condenser was

char ged vﬁ%?%%l%@dlgcﬁpg%% 2- met hanesul fonyl pyrim dine (4. 2g,

18. 8mmol ) [00Z 06- di+ | arored- drr‘llbc(ddimmxteapsm@hwmhc)d henzamddeo( 4r88Y, or
18. 8mmol )__a Q% q:erthbut lé %l % n|tr gen. The reactl on

m xture was dégaSséd oPS oht§ EHT R ﬁ@& ﬁsa‘?cgﬁ%r%? HFPOHTe
reaction ]mwkteuua WaRLAl | emﬂetpr@ﬂcdlddytﬁaoabheaﬂa%atME Anthronic-
concentrated in vac\lljvg. @%r esi due was_taken up, in eth I
acetate (BOmDPERY® §H58mi}\?t turh BFUEEdiLERPBPER b%rﬂa?@{eé'ﬂi%tl on
and brinearihe organic was dried over nagnesiumsulfate, filtered and
concentra@ (% Entll the%$roduct be%an to precipitate. The m xture was
t hen cool 84 7a hegr oPoRrgenthie PrbdutethRegs icolusect &8 B’y”eat or
filtrati %ev\&a&hﬁ\gembpbo@@tgwﬁmé cﬁ«_%@z@%%sanguéﬁl §Q ’\g}

title conpound as an off-white solid (2.7g, : DI\/BO) 732
(2H, n), YEI61 EBACTRPCYRheoigpyeahoidy ﬂeaﬁezmasaai wmlgm(qwflégroav@
(ES+) 41%&&%m§&aﬁ9gﬁo denous leukaemia (CML), chromic myelomonocytlc
2,6-Di fluoro-N-{ g4 chl or0-6-(5-nmet hyl- 2H pyr azol - 3-yF'am no) -

pyri m di r¥~62U<3?Fﬂ§alrf HY 2F epRenyalL bich zamdgens; 00913nAL & Orie kananp dydticom
flask was charggd whihe % sPemic magt cell d

di fluoro-N-[4-(4, 6-di chloro-pyrimdin-2- yllsula?anyl) phenyl ] -

benzami del0C¥ 2@)9,1@ mﬁrmt)hersew@pﬁyme%s pwmlm%lmdamsnese%bqgtreat
2. 58mol ) [ (3 %@QI d et L ne
(333nmg, Zo.r %gghagghglgﬁet or mam F5n{) l:itﬁlg}(g%g‘ih)i%%roég]éleln

react i on nycgtare . waklstlpaedr%as,Q()@afwr g&h;tbhennatirotmmj:tt,o cool to
roomte ac Xt,ur. huted wit acet ate
(25n), %%%E% pSt{iﬁfa%tg 6'Lsé(?'dﬁ ullﬁ"l% Sf car ona?ngsojrl?] ?%Cg %c}

The or garidenmesrdinedaovenahbgresl unmgukhater, f ahdenea-amdl cell
concentram%% cg % guo. The conpound was purified by flash

chr omat ography ? fo 80% ethyl acetate/petrol) to give the title
conmpound [(0P27089,2188%er HidNNRmeBVSE) o2 @8s (Bhhetdlod 225 réaddnd. 87
(7H, m, _10. 8 H, S s); MS(ESH):473.4. - .

N o [ 4, APECT GRS 10y PERCPE. fRtRy A (a2 2Ra05) B jstering to a
pyrim di ma—azmhsuhf aaytbpuphesy | foRnB-eDif bitOBO colpnz 8l 6ie : cdngapawd
1-2) [0092], A 10ml round bottom flask was charged with 2, 6-

di f1 uor o"REFP4SPAPERISr 0- 6- (5- net hy1- 2H pyr azol - 3- yl ani no) -

pyri m di m027¢l sulfcamd:] =pherylbrbeng atheend ka0 ms1 Q<31 M0k hhibiting
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 kinasgse {Aurora A, Aurora B, Aurora
C), Abl, Arg, FGFR1l, MELK, MLKl, MuSK, Ret, or TrkAa.
[0075] Depending upon the particular conditions to be treated
or prevented, additional drugs may be administered together

withh the compounds of this invention. In some cases, these
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WD 2007/ 056163PCT/ US2006/ 042993 azeti di ne (35ng, 0.62mmol),
di i sopropyl ethylam ne (80ng, 0.62mmol) and n-butanol (1.5nl). The

reaction M YieoN@e stirred at 80C for 4h, then cool edpaRfisioosndz003
concentrated 1 n vacuo. The conpound was purlfled by preparative HPLC

( MeCO watFH i3 199epl TEAUGS/ B0t BoUBdl by ddnigtairap to grewt tdre mhaveat
d theet t G | t

(DvBOy 2. B (he] Copues 082, e Ao oTey %é%%eé%ﬁ%m LTI

5.31 (1Hc®)er Zrsd- pIHllﬁeséltlveS@E(rmﬂ may, ba. 4'6m175lﬁ€d(v31-1;h rhe 7. 79

21-1, d .

(B54)! aor wboisohr Taipoiavediint o Treatiafdt dheabind iniRanes,

accor di ngl @@ &l heAmmstHrad adgmrr‘d logfid tihihs Stiresre: doraniks iditxaenl eswidrds a

Conmpound n er SsCorre ond to those co ou S de |cted in Table 1.
Table 2 TR R KRR haTHy MDAk bR ndst ReCONEes TRy, 2. 01

(3H s), cibrr@:?c:L(SZHg the Beddent 4L dx%&ﬁﬂminﬁ.éﬂraﬁlon%ﬁga (ddthpcung

55 (1K, E)éihs mnégnt141 éZF{ S%égaaceutlcally acceptable salt

thereof, and ancother therapeutic agent. In some embodiments,
sald additional therapeutic agent is selected from an anti-
cancer agent, an anti-preliferative agent, or a
chemotherapeutic agent,.

( (0077] In some embodiments, said additional therapeutic agent
is selected from camptothecin, the MEK inhibitor: U0126, a KSP
(kinesin spindle protein) inhibitor, adriamycin, interferons,
and platinum derivatives, such as Cisplatin.

[0078] 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,
and anthracyclines); and antimetabolites (such as AraC and
5-FU) .

[0079] In yet other embodiments, said additional therapeutic
agent is gelected from camptothecin, doxorubicin, idarubicin,
Cisplatin, taxol, taxocotere, vincristine, tarceva, the MEK
inhikbitor, U0126, a KS8P inhibitecr, vorinostat, Gleevec,
dasatinib, and nilotinib.

[6080] In another embodiment, said additional therapeutic
agent is selected Erom Her-2 inhibitors (such as Herceptin) ;
HDAC inhibitors (such as vorinostat), VEGFR inhibitors (such
as Avastin), c-KIT and FLT-3 inhibitors (such as sunitinib),
BRAF inhibitors (such as Bayer’'s BAY 43-9006} MEK inhibitors

(such as Pfizer’s PD0325901); and spindle poisons (such as
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in), 7.45-7.70 (4H, in), 7.79-7.90 (2H, m, 9.25 (1H, brs), 10.68
(1H, s), 11.68 (1H, brs)

2- Chl or o- N-\B/6-26(ﬂ7/0§51930h| oro-pyrim din-2-yl sul fanyl) - pheqydlueanoe;
benzam de: [0094] 250 nmL round bottom fl ask was char g% 20060429%3

di chl or o- %p?r“eli%&%laqﬂénws%twmn:erwe:orfb@un@espermllgss 2such as

chl oro- N 4 to phenyl) - benzam de (6.33 g, 27.9 nmmol) and
acetonitri 00 nmL) under nitrogen. Once the solid had dissol ved,

t he react I@%Blﬁl xPuher wase zopieed dtro BEiandctr i afdnyd arles (i’ ve ns26. 6
nol ) was; sol ution wa or _10 mn

Th 0
and then & I Omdﬂ-{aoﬁ%%&]?/ gg%l%%%ﬂ@%@%ﬁb&%%%%ﬁ?ﬂ??oof oo

t enper at up:eemrd: sitriviemgd oh0ind1 hide Abtegethi SraldiiBehevaper ({B0LAL)a Wasy
added and_a te solid f@ gci Eltated and the reacti on mxture stirred
for an ad%lxettl DHdl: AAMAALREIEERPR ! { PR T ESPEaE EPORTHPXREY e RBRCtTON

filtered magh thelisthettapgs hedovbh ht aeei @A Hx'a't:ﬁy(:ﬁaiﬁaﬂa% n&ﬁd %{ﬂé{ﬁc
the title ¢ ound as a white solid (8.03 749

7.6 (5H, T CACHIVAH186FoPesgoty. %%mmaf edgéﬂﬂe §§1erw

(ESH): 412blolo%@&“ﬁ@géoﬁse“hbhhKiar {rﬁ%éﬂ%éﬂ@n§, interleuking, and
2-Chloro-N{4- chl or 0- 6- (5- net hyl- 21f - pyrazol - 3-yl am no) -

pyrim di nE@ISH sftﬁcfré’ﬁ*;}f] fﬁﬁéﬁ’y’l (THBhZemrinpate o] Ge9h]  Avpsotherpdmmhd

bot t om 1 asf-was 98dn¥tt By attenuat g £F
2-chl oroN-[4- (4, 6- ?o?o p crleFLn ?IrlluaZ %/Iasnafl faagiffepﬁenf;fﬁf benz%rﬁ de

gn}ﬁz) 509, 831@‘?—448%0)5 Saﬁ@t Ayhep Hrpyyeverl -Qeploghenape8tss drugs, 5

1), s d 4 I pyl et hyl am ne
(6.9 ni, %&Ioﬂdmm %gﬁ]:dn%\gl ?%[Hﬁge(téhwoogrlna& gﬁgg%lggaﬁ% under

ni t rogen. m@lr%mha@nnm xchl@rmwsrtlrr rCedzla’pheeﬁhi&mndE hyie L plealan,

al | oned tgrco0l. Q) rogm:t;gg:ggggiy{gs w& el,(890, ) was. added and the

resul ting suspension stirr erature tor Erﬁnand t he
solid coléire@tge@lmtsf lalntir RrYromidngde dammgonmsr éSHMErngpmbpﬁm]s@aJ i g

1R, L1 AL ok i St e L), Lobimiadpandansned
solid (11(V7n as&Zir% VithWaL:ﬁ)&/BOﬂ)’incﬁ:e]]ﬁn@aH Psacllﬁaﬁ@l(;LH s),
?1ﬁf g;ki ia%gp%ﬁﬁgtoxggs&gg%%§§§; H e%gh,lgo ot %%% s), 10.84
2007/ 056 1:63PCHdUS2@0600429981 cin, Bleomycin, Mitomycin), nitrosoureas
(Carmustine, Lomustine}, inorganic ions (Cisplatin,
Carboplatin), enzymes (Asparaginase), and hormones {Tamoxifen,
Leuprolide, Flutamide, and Megestrol), Gleevec™,
dexamethasone, and cyclophosphamide.

[0082] A compound of the instant invention may also be useful
for treating cancer in combination with the following
therapeutic agents: abarelix (Plenaxis depot®); aldesleukin
(Prokine®); aldesleukin (Proleukinﬁ); Alemtuzumabb (Campath®);
alitretincin (Panretin®); allopurinol (Zyloprim®);
altretamine (Hexalen®); amifostine (Ethyol®); anastrozole
(Arimidex®); arsenic trioxide (Trisenox®) ; agparaginase
(Blspar®); azacitidine (Vidaza®); bevacuzimab (Avastin®)};
bexarotene capsules (Targretin®); bexarotene gel (Targretin®);

bleomycin (Blenoxane®); bortezomib (Velcade®); busulfan
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Exanple 6 NNH NH "N CN N S

N-{4-(4-Azetidin-1-y1-6-(5-nmethyl-2H pyrazol -3-yl am no) -

pyri m di n- 2x¥heMleE@ny 1) - phenyl | - 2- chl or o- benzam de: ( Conpaiyndqdsn
[00961 A 500 nlL round bottom flask was charged with odsiodbes
2- chl or oBifgrdehisor GueuiScedl hyba@el oy azell Jyllarand) ; pysiabghroR:
yl sul fanyl] - phenyllebenzam d %16.0 34.0Q mmol ), azetidine (3.87 g,
5650 ol 1SRRI dopr SO RD i eSS inCeebhpdahil ) and

n- but anol (¥2& Td)inThe ceeatki0fe N XENT® WRTNE®) I edraks 90 for 5 h.
The reaction m xture was cool ed and concentrated in vacua. D ethyl

et her (206FMY%ag 'addedighidna ight Ph¥iciaprseland 20r dobpinht @l Il
sol ution MAS, ayl t t .d secrystal.lized fromeshanol to
gi ve the pureg p}r'o ueg%cg%qg f F?gﬂ)%%fi)d (%%Hl&a%Snggiﬁ”ﬁl " (DMVBO) :
2. 04 (3H, cl)qrau8Ri(12HLenkerdn8y; (dttpidtirb. 38atiHo18) ; 5186 {dthe hr
s), 7.48-7.59 (64 g0, 7.82 (2H m, 9 87 (1H, s) 10 74 (1H s),
11 68 (1HIYSTANET ESPCaAgdi CLobab iAot Kdrlret hodC YRk hospiraatidice
exanpl e 6/ds-Adeser i oW 038 u ' - L ®
2-cm)or o- f\(li-:}?t4-(4-éh|%%(ré)os%%- ?5-%(%ﬁyl- PR TeyRakan ﬂfl] ection”);
2H pyr az oty @Loptaranieyigler | (Rydbra’- yhlsla§Gny Bytahebyhd - (bpucest de®)(;169
g, 0.36 m)le ir119.2-epro anol (1.3 L%ﬁ:a tidi nerﬁ?loo g, ,1.76 nol ), was
added port on W S€. lf'%é’stog‘é‘ t il RP '&%ﬁrfe% @ZiBe (BTEG-BS Aft er
24 hour s, agliti-saRicapy| elhyhami/Ben (F3(dbdhe f@;mﬁ}bé‘@ée@ﬂqeﬁfg he

progress of the reaction was nonitored by The reaction m xture

waé conceleaes® Urid 6pupegubic pr ebmpasemnag dDpmussome? kot dopesyibidin,

met hanol I .o stirred. f.or. 2 hours in, methanol (1
0 ot a0C SEEET arntstrBRte Tl . e ot AR ST o

2007/ 0561683PUK10S2606/; 002089 3ewasn fdidianed (Dheakdpl aiedrapdeinal was
slurried jn refI%)i ng .acetonitrile for 3 hours, cooled to 20-25C,
filtered SFATED i nC]CF AR B OVAEIPTRES nifgFOXOTHBI bk e FAdrriamecin
slurried @gdi)n RyxbelibyxiAg bdadd e 3, ho Io) to 20-
25C, and fil t)ler ed. The mat er(%lﬁé}wg}sélgl I'O\l/\ze%%txo)dr%%%rt‘%ﬁl%%gvvas a
const ant ‘AsiggiRmyctime PEEsinadcpionflict dwmmrivgdlcitedipssanabf tpavki1t® ;

o (150 8000, LO0RS) Tobl e bl tenists Sola o coran
| and i n fxaiphesed-(GasCoppadnthuihierP)cornespendste shose; sonpounds
depiCted(EHiE%%EqslB gg?h§i§n®)peg%3gggc§% w%%l(Obsg ;H NNR'Rt (o)
;oep ence”); Epoetin alfa
(epogen®) ; erlotinib (Tarceva®); estramustine (Emeyt®) ;
etoposide phosphate (Etopophos®); etoposgide, VP-16 (Vepesid®);
( exemestane (Aromasin®); Filgrastim (Neupogen®); floxuridine
\ (intraarterial) (FUDR®); fludarabine (Fludara®) ; £luorouracil,
5-FU (Adrucil®); fulvestrant (Faslodex®) ; gefitinib (Iressa®);
gemecitabine (Gemzar®); gemtuzumab ozogamicin (Mylotarg®);
goserelin acetate {Zoladex Implant®); goserelin acetate
(zoladex®); histrelin acetate (Histrelin implant®) ;
hydroxyurea (Hydrea®); Ibritumomab Tiuxetan (Zevalin®) ;
idarubicin (Idamycin@); ifosfamide (IFEX®); imatinib mesylate
{Gleevec®); interferon alfa 2a (Roferon A®); Interferon alfa-

2b {Intron A%), irinctecan (Camptosar®); lenalidomide
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1-5 473 (DMBO-d6): 2.07 (3H, s), 2.30 (2H, nm), 2.39 (3H, s), 3.91
(4H, ™), 5.40 (1H, s), 5.58 (1H, brs), 7.35 (2H 1), 7.40 (2H 1),

7.55 (2H, owozamg%lggH d), 9.21 (1H, brs), 10.55 (11- |,P&y@906%§@8
(1H 's) 9,20 1-6 488.5 (DVMSO.d6): 2.07,(31-1, 5), 2.31 (2H m),

3.94 (7H, %ﬁvl@uﬁo (1etgpzodesgFenarafris JLeupogeriaH, ngigiﬂ\f@ﬁr(@ﬁH)
d 7 42- 1181 2} 1 rs
D o8 (1H brs) Jgm, 16 %ﬁi%gﬁﬁ‘%& %%Q%E(&é%%? e‘éa%sc%

3. 98 (4H, (BrgamizAf) (1lomus$)ne5 S 1+ edm®) %e88o£éthaﬁ@ne7 49
(1H, 1), 7.59 2Hds) 764({5 o, 7.83 (2H d). 950ng br@SI)
10. 80 (1#1%%47@ PREg i (MpERreend) ) RegsrsrobyReeEsTe M@;@zcg%7 I6§)

4 n®ilH o I
2,38 (Huilonad 95 (lbapimpotintiHusbarbofl:ltl Bogh, 7 497,63

11.6 (11- [Puqﬂﬂﬁﬁh@l%% lmQSEEG(@EmEEf%G)HEZHQS M@shbxsﬁabé@ﬁﬂ 2.27 (2

Hn’)3 ) %Og_%a GC al; %{75817504
it Ofhebrelee Py Hthomatiyngiophaety” ayitemstng

494 C (Mutamycin®); mitotane (Lysodren®) ; mitoxantrone
(Novantrone®); nandrolone phenpropionate (Durabolin-509):
nelarabine (Arranon®); Nofetumomab (Verluma®) ; Oprelvekin
(Neumega®) ; oxaliplatin (Eloxatin®); paclitaxel (Paxene®);

( paclitaxel (Taxol®); paclitaxel protein-bound particles
(Abraxane®); palifermin (Kepivance®); pamidronate (Aredia®);
pegademase (Adagen {Pegademase Bovine)®); pegaspargase
(Oncaspar®) ; Pegfilgrastim (Neulasta®); pemetrexed disodium
(Alimta®); pentostatin (Nipent®) ; pipobroman (Vercyte®) ;
plicamycin, mithramycin (Mithracin®); porfimer sodium
(Photofrin®) ; procarbazine (Matulane®); gquinacrine
(Atabrine®); Rasburicase {(Elitek®); Rituximab (Rituxan®) ;
sargramostim (Leukine®); Sargramostim (Prokine®); sorafenib
(Nexavar®) ; streptozocin (Zanosar®); sunitinib maleate
(sutent®); talc (Sclerosol®); tamoxifen (Nolvadex®) ;

( temozolomide (Temodar®); teniposide, VM-26 (Vumon®) :

\ tegtolactone (Teslac®); thioguanine, 6-TCG (Thioguanine®);
thiotepa (Thioplex®); topotecan (Hycamtin®); toremifene
(Fareston®); Tositumomab (Bexxar®) ; Tositumomab/I-131
tositumomab (Bexxar®); Trastuzumab (Herceptin®); tretinoin,
ATRA (Vesanoid®); Uracil Mustard (Uracil Mustard Capsules®);
valrubicin (Valstar®); vinblastine (Velban®); vincristine

®)

{Oncovin ®

; vinorelbine (Navelbine®); zoledronate (Zometa®)

and vorinostat (Zolinza®).
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(DMBO-d6): 2.02 (3 H, s), 2.34-2.27 (2 H, n), 3.92-3.88 (4 H na),
5.38 (1 H s), 5.58 (L H brs), 7.49-7.43 (2 H, m, 7.58-7.53 (3 H,

M. 7.82 (Zyblanflhsa 36 (1 H b s), 10.75 (1 H ) 9 28cul@ugnases
2007/ 056163PCT/ US2006/ 042993 1-11 526 (DVBO d6) : 2. 05 (g )

2.34-2. 270083 Fyr 3. gm nenansevemasc@asicpn &) WEBed badcelr s),
[0 o S ge a0 el e APl B o) 1%98%5%9
(414, m, aﬁpnﬂyqﬁlﬁn0§ﬂogs 8ougd 14t hr s), 7.58 (31 I, , 7.69 (11-1,
10" S PRl Lol e fidh b 8l i, %ﬁh“ "
3. 89 (4111"1831’19k N@.@ﬁl(,lﬂgve)lteénﬁﬁ Rdll -Us9shr tag, eﬂt5i‘e(8&ﬁterﬁ]ﬂs ﬁ 82
g I
m, 5.48 {(dH4]s)2n&iGhr (éhl’ﬂ)odil‘[’l&)lt Prb8ided s 311)mu17c.a61%o7.1592 sebdtatf) or
9. 54 (1Ftségéadti%g ﬁge(l%4 Qég 1ned:g%e%a%gtlon
[0085] Those additional agents may be administered separately;
ag part of a multiple dosage regimen, from the kinase
inhibitor-containing compound or composition. Altermatively,
those agents may be part of a single dosage form, mixed
( together with the kinase inhibitor in a single composition.
[0086] In order that this invention be more fully understood,
the following preparative and testing examples are set forth.
These examples are for the purpose of illustration only and
are not to be construed as limiting the scope of the invention
in any way. All documents cited herein are hexreby incorporated
by reference.
EXAMPLES
[(0087] As used herein, the term "Rt (min)" refers to the HPLC
retention time, in minutes, associated with the compound.
Unless otherwise indicated, the HPLC method utilized to obtain
the reported retention time ig as follows:
Column: ACE C8 column, 4.6 x 150 mm
Gradient: 0-100% acetonitrile+methancl 60:40 (20mM Tris
phosphate)
Flow rate: 1.5 mL/minute
Detection: 225 nm,
[0088] Mass spec. samples were analyzed on a MicroMass Quattro
Micro mass spectrometer operated in single MS mode with
electrospray ionization. Samples were introduced into the
mass spectrometer using chromatography. Mobile phase for all

mass spec. analyses consisted of 10mM pH 7 ammonium acetate
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(DMBO-d6): 2.02 (311, s), 2.33 (211, m), 3.90 (4H, m), 5.36 (1H, s),
5. 551 (1H, br s), 7.41 (1-1, t), 7,58 (2H, d),

7.62 (11-1, (311, n), 9.35 (111, s), 10.67 (11- 3
(1H, s) o st B o (DVBO-d6): 107 (3H. t), 2.29 F%IT,%%%/,%#M
(211 n)WﬂgiEV303H§C§ﬁ9n3t881¢Améth@noklmﬂkt@tH" Ublu5n4§r£di%n§)b -
5.66 (11 , 7 6F ,_7.81 (21-1, d), 9.23 (111, s),, 10.
Cine & Rl vg8 580400 ade Sl ErbpibnaRe gl eq ™ i nage
0.84 (2H,gmdieht7tifdHand) 5 RiRd 1(12:H,t(iﬂf)e o éﬁi é)am- s 51)26}%.1%%( 4H,

, 4.12 n2.49 (1H, s), 5.72,(1l-1, r s), 7.54 , ,
?83 (2H,é‘%_‘{i,mrg? E&OFlfigesY‘?‘slb:%dﬂ%/ D.g) 11.74 (11-1, s) 9.316
Exanple.7[0089] 1HﬁNMR spectra.ggre recordedk§t 40ﬁ erHusing ? %fu%er
rzi‘ Ef;j?g‘_ ?p?z%-e%'_ ti@'@ggg%gftef@aé;Eolifolﬁ?i’n'}* (3 met byl hpyrazol -5yl )Ry
4- (4- (5- metdpsl-ckHapyr azoh v3e! 2 AN THrs . _
(azetidin-1-yl)pyrimdi n-%-yl t hi o) phenyl car bamat e (prepared using

method simlar to that described for exanple 6) (2.53g, 5.6 mml) was

di ssolved in 1:1 TFA-DCM (20 nlL) arhq{aten_‘%qer gsul ting solution allowed
to stand overnight at roomtenpera . sol ution was concentrated

in vacua. The WD 2007/ 056163PCT/ 432006/ 042" resi due was taken up
in EtOAc and washed with saturated>gqq ﬁ%ﬁ um bi car bonat e
solution (x2) then brine and dr&I /ﬂ\é odi ugn sul fate. The resulting
tan solid (1.8g, 911) [M5 (ES+)"354] "was used wi thout further
purification or characterization in the next step.

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

[0090] A 250ml round bottom flask equipped with a condenser
was charged with 4, 6-dichloro-2-methanesulfonyl pyrimidine
{4.2g, 18.8mmol), 2,6-difluoxro-N- (4-mercapto-phenyl) -benzamide
(4.98g, 18.8mmol) and tert-butanocl (75ml) under nitrogen. The
reaction mixture was degassed thoroughly and then heated at
90°C for 2h. The reaction mixture was allowed to cool to xoom
temperature and concentrated in vacuo, The solid residue was
taken up in ethyl acetate (50ml} and washed with saturated

sodium bicarbonate solution and brine. The organic was dried

.

over magnesium sulfate, filtered and concentrated until the
product began to precipitate. The mixture was then cooled and
aged for 12 hrs. The product was collected by filtration,
washed with cold ethyl acetate and dried. This gave the title
compound as an off-white golid (2.7g, 35%). 1H NMR (DMSO)
7.32 (2H, m), 7.61 (3H, m}, 7.79 (1H, s), 7.82 (2H, d), 10.9
{1H, s). M8 (ES+): 412,19

Example 2
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Exanple 8 N-(4-(4-(3-nethyl-1H pyrazol-5-ylam no)-6-(azetidin-1-
y1) pyri m di n-2-yl t hi o) phenyl) - 3- net hyl benzam de (I-4)

[ 00101] 2- ( 45, A3 yl thi 0)-6-(azetidin-1-y1)-N (3-net _
1H-pyr azol 43631’%5@?% di n-4-ani ne (200ny, 0.57 mol) \Narsi%tré‘i?é“r?“ﬁ“&”?n

pyridine (2nmL) and mtoluoyl chlfbrHde (0.187 nL, 1.42 mol) was added

dropwi se at room tenperat ure. Kﬁ%mﬁﬁlﬁn% he reaction m xture
was concentrated in vacuo and the&%g§id up in nmethanol (3nlL).
5{’ )

Sodi um net hoxi de (251 m/m1so|utgg Q. was added and the
resulting cloudy solution stirr roomtenperature for 15 m nutes.
The reaction mxture was purified directly by chromatography (silica,

5- 100% Et OAc-.,pet rol dient elution) to give the title conpound
(89ny, 3 @Aj:’sl W%%‘g{“gél“ﬁéfcﬁif’mﬁ‘:(?"Af@%%?ﬂo%@zﬂ?gé'xmlm)-
brs), 2. 3yt aian)2-yas42 76Bb ] Shhedy BB Helarkike:5. 39 (1H, brs), 5.67
(1H, vbrs? 7.43-7.46_(2H, m, 7.54 (2H, d), . 7.73-7.76 (2H, m,
7.91 (2H, (499119, B35puH Ty bofiony fﬁfﬁﬂc ¥3s ghagged MHEhRs)E- ES+
472. [001921Table 4 heliqw:dgpLs f Or34GeLt al r -
conpounds nade'accor%}ég'FOQFEeiﬁégﬂ%%k%ﬁ%%%?geghgﬁgégﬁg%g ??e%%&}in
Exanpl es "RIEZATEATHIIN@InuAbEFEOEbr r eIy It-@ H-bysazedbnpovhasiaepi ct ed

10,1501, lgl B0 SEETRO0SI0 53 Fgl 5 dymprpoud o W

(21-1, qiisoa@dpydidtiy)l, a8i88 (AFpmg) ,2 $88&oll 14andbdshe tByBfofnatide

B0y 25 (THT g rs R hot o e el upElse fheed 22 40
for 18h, then allowed to cool to room temperature. The
reaction mixture was diluted with ethyl acetate {(25ml), washed
with saturated sodium bicarbonate solution and brine. The
organic was dried over magnesium sulfate, filtered and
concentrated in vacuo. The compound was purified by flash
chromatography (75 to 80% ethyl acetate/petrol) to give the
title compound (1.08g, 98%). 1H NMR (DMSO) 2.00 (3H, s), 5.25
(lH, brs), 6.48 (1H, brs}, 7.30-7.97 (7H, wm), 10.28 (1H, s},

10.8s8 {(1H, g}, 1l1.90 {1iH, s}; MS{(ES+): 473 .4,
Example 3
{ N'NH

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

[0092] A 10ml round bottom flask was charged with 2,6-
difluoro-N-{4-[4-chloro-6- (5-methyl-2H-pyrazol-3-ylamino) -
pyrimidin-2-ylsulfanyl] -phenyl}-benzamide (150mg, 0.31lmmol),
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|-18 488.24 (DVMBO) 2.0 (3H, s, M), 2.27-2.32 (2H, m al k), 3. 85-3. 90
(6H m alk and Me), 5.41 (H, s, ar), 5.65 (H brs, ar), 7.18 (1H m
ar), 7.45-%yB6oklkéisam ar), 7.90-7. 91 (2H d, ar), 9.17 (:'f‘ﬁ sS006/Mho3
10.40 (H, s, NH) and 11.65 (H, s, . 9.24 1-19 508.21 (DVsO 2.04
(311, s, idinerd3sng, paf m‘ﬁi’lbrl iiepprppydHethylansye B 8/.3. 91
(4H t, &l kamnfb108 afly- hr-bmcaﬁbf) 5/1 S5 ) (Hirrfr %ea?'i:éSn mg:géﬂrﬁ_'% ar),
7.19-7.49 (H, t, CHF2), 7.55-7.57(211,7d, ar) (4H, m ar),
7. 84- 7. 865 i ecd ata sy, Cgfqr (4%, sthelw):ooledmn@H:onscemam?d it veSupH,

iy, S AT B 05 R b o 21
7 éé 7. 400 (B3 THP, 1P/89- Lo5500 26, ovgr 1D, mmégga: gdire4'gkéa2tj(mi@1, brs),
. 1 1, 1-21 iz,
]2'9021( gjl-l, rp%%ﬂmd%%g%%?% 'E'rl?;Lugaﬁo%%eg't(lﬁ_iacn.d 1% E% b%\ési)z),' ?L\{EQMR
(lH vbr siDMSD)5@ .OBH,(3d),, 57, 60- 7565, 3(62H82Hn')1|m |7 2367(3)134 998)5141-7 8l (211,
1H, 11. - rs
520 8022(“%%@1\9{3128)%% %(25 (3§)15,2t§]',}16'2. 5) 30 3Br §75, Fibg 7(291517 67
qn), 2. 79(¥2Hm)q) 7. 3'9882341&1),t9 35, @h@{(lﬁzb ,bns) 0a5(H@, (11,1 vkHes),
7.36-7.43 (21 8751&111 , 754(2H d), 7.83 (2H d),
9.22 (111%* i’)’s 10“?2 Efp) 149491 68 (111, brs). 9.64 1-23
[0093] Table 2 below depicts data for compounds made according

to the wethod described in Scheme I and in Examples 1-3,

( Compound numbers correspond to those compounds depicted in
Table 1.
Table 2
Compound | M+1 1H NMR Rt
No (obs) (mins)
(DMSO-dé): 2.01 (3H, s), 2.32 (2H, m), 3.77-3.94
1-3 476.5 | (4H, m), 539 (1H, s), 5.55 (1H, brs), 7.30-7.41 (2H, 2.99
m), 7.45-7.70 (4H, m), 7.79-7.90 (2H, m), 9.25 (14,
brs), 10.68 (1H, s), 11.68 (1H, brs)

Example 4

i 1
N @,N
O

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

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

solution was stirred at 0°C for 10 min and then allowed to
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504.00 (400 MHz, DMBO) 2.05 (31-1, brs), 2.30 (2H, gn), 2.46 (311
s), 3.88 (411, t), 5.40 (1H, brs), 5.60 (111, vbrs), 7,29 (111,

7,44 (11-1, 7.54 (411, n), 8.84 (211, d), 9.21
10. 56((114 Wg)mm%fﬁgs (1|4( brs)m9 01 1. o4 453 B (CDC "?@% 90

(3H, s), w230 t2> AP Hemppragnos- and Gstisret, foy, 15h57 Mﬂér )is 5. 85

1H,
61555 ao TR B8 il s R g e sl Bttt eAie
2007/Q56kﬁzchkU32®@6h©d2993tp®@lﬁmﬂfﬁn@ éope pnmadtiaksoshnwa hel qvEter
‘e’)e(;fr{): gg %ﬁs 5 i ?r%gr ﬁtél'rg” O]::Eiﬁzge O%t%rheeﬁ%%m%%@%%eﬁsggd' R
2-chl or o- waQMath¢apaophenyttbeazambdeﬂ 14 @3—ghb@reh§ng@ﬂ1ao)phenyl
2-ch|oroq§pzothi at e [0%104 sed Et OAc Q? Lﬁ was char ed in a
flask. The $o1vVeht=wds™ 65Fe8° %0 Ud&r i ogent MMR (DMSO) 7.4-

4- am nobenzeenetfhl @) , (435 g1u3. 48, mp]Jo-wassmekiiedgand; added i gi roct s
to the fl Trlethylanlne (773 g, 7.65 nol) was added over 30

m nut es f reC|p|tate Then, 2-chl orobenzoyl chloride (1340
g, 7.65 nol) mas added neat keeping the tenperature bel ow 5C. After
conplete addition, the m xture was heated to 20C for one hour. The
slurry was filtered and the cake WdS®E®1Gi Bh Et 0Ac (780 nmL). The
material was dried at 500C undery.ygcuum with a nitrogen sweep until

constant wei ght was obt ai ned. Tﬁekﬁgnpound was~carried on to the next
reaction w thout further pur|f|ca Tff;ﬁ

C

2-Chlozro-N-{4-[4-chloro-6- (5-methyl-2H-pyrazol-3-ylamino) -
pyrimidin-2-ylsulfanyl] -phenyl}-benzamide:

[0095] A 250 mlL round bottom flask was charged with 2-chloro-
N-[4-(4,6-dichloro-pyrimidin-2-ylsulfanyl) -phenyl] -benzamide
{12.5 g, 30.4 mmol), 5-methyl-2H-pyrazol-3-ylamine (3.55 g,
36.5 mmol), sodium iodide (4.56 g, 30.4 mmol), N,N-
diisopropylethylamine (6.9 wmL, 40.0 mmol) and N,N-
dimethylformamide (125 mlL) under nitrogen. The reaction
mixture was gtirred at 90°C for 5 h, then allowed to cool to

room temperature. Water (600 mL}) was added and the resulting

AT

suspension stirred at room temperature for 2 h and the solid
collected by filtration and dried. The resulting white solid
was triturated with hot ethyl acetate (50 mL), filtered and
washed with ethyl acetate (1 x 20 mL) to give the title
compound as a white solid (11.76 g, 82 %). 1H NMR {DMSO):
2.16 (3H, s), 5.30 {(1H, s), 6.48 (1H, s), 7.49-7.62 (6H, m),
7.89 (2H, m}, 10.28 (1H, s), 10.84 (1H, =), 11.93 (1H, s); MS
{(BES+) . 471.
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HS  2-chl oro- N (4- mer capt ophenyl ) benzam de

W2007/ 056163PCT/ US2006/ 042993 [00105]S -4 - (2 - chl orobenzam do )
phenyl 2- thioate (305 g, 0.76 nol), EtOAc (

wat er (65 ﬁ?g@g’?ﬁq%ﬁarged to a flask fitted with a ref %ﬁgﬂgﬁﬁﬁmﬂﬂﬂ
condenser. A solution of NaOH (3 edxar®id¢ 8q.) was added and the

m xture heated to 70C for 30-40yx,nutes. EtOAc was renoved by
distillation at 100mm Hg and t-h€ i xture was cQol ed to 5C. The
mxture was acidified with GN HCL 8 pH 2. HThE 8olid was then

coll ected by vacuumfiltrati on ang Wash@gdywif hrwater (390 nlL). The
solid was taken up in CH2C12 ( Nt~ washeld with saturated
aqueous NaHCO3. The organic |aygr was dried over Na2SO4, filtered,
and concentrated to give the desired material (174 g, 871). Exanple

10: Aurora-2 (Autora.A) Inhibifi a 0106] Conpounds wer e
scr eened b?“o{fq “t@é?‘?eabfl%?ﬂf%’ '%hﬁ?ﬁ%sﬁiﬁé‘r"%gépﬁr &P hg° aY ST
coupl ed enzyime dassayyl Faxsehy Bl -phdiyarieian cBlbro-$d898hi de : 224Npound

Assays were carried out in a mxture of 100nM Hepes (pH7.5), 10nM
MyCl2, 1rﬁ\7|1[5TT, 25mM Nan, 2.5mM phosphoenol pyruvate, 300 pM NADH, 30

yg/ m pyrumstes ki nase rand-okhapobikohact ate &@J\kd{a%%%ra?%-tﬁﬂéhloro-

substrate concentrations in the assay were 400pM ATP (Sigma
Cheni cal S~ dnd*57BpRFPedt { 8ent Kerbtd ey TAFEE T 8 al L PRpee Hepy Suminyivale,
CA).  ASSaysunaeytar bhedy PP pdlsailide NG longt NaDhERRIEE, oz A0MNne

Aurora-2. [00107] An assay_stock buffer sol ufion was prepared
cdnt ai ni ng -7 Yef 68ne PeAGLnt ¥, ¥idtiapraspydetiivianihe kT eptilon 7¢f. 7

Aur or a- 2 @nd it hegt 8ShuEQRPPU \Ap% (ff,ﬁ' )2{ s Ffeaééé%yﬁ% %@fe SEOC l%tzirﬁsled

solution was placed in a 96 | owe Ition of

of DMVBO sttod® Eofrminilng S8r aleaditioni nhztefe t¥es tasilabmpound
(typical ly, stantingsfrg Lnal,g ntratio P T |at
was prei ncubat ed ?or 10%3?1%%'% %Jf&g% %r??#h&?éa%%?o&g$ ni |ea(feagm§>?'
addi t i on 1gfght0 bgbwof sAlidrarecipiidtiesd. r Ghet Bohut aveswaer &l dedredrianed

020071 088 TIPH LEBDDB] DTT00 M TaTe T PAEC EoLP <L VT CBOY ai tab s

were cal ad &t ethiteosrhod- [ nearg r expedsSIHONMRNALNSOS: usi oy {31, Rni,sm

& aphPad ot dafe. T O bgbita o s, A &) Beantt o (- Hitra- 1
(Aur ora B).4srhi.bet i(en, Assay( reali tamet mi)g) 9.B00108] An) assay7dbuffier s) ,

sol ution prepared whic onsi st.ed of 25 mM HERBS (pH 7.5), 10 mM
Myd 2, 0.%56§Sﬁghdsg0w%| @%%T)o’l 4% 22 nM Aurora-B sol ution, also

cont ai ni n0b.77 MMDEEranéthot oiveKenpt prepd 1RRAGSDLe Was sprepareded n
assay buffegr. To 22 pL of the Aurora-B solution, in a 96-well plate,
was added B of a compound stock solution in DVMSO and the mixture

al [owed t e |7 raatstr shensidnnbaubesh 8br23E. { sThe -2 Fe -kedst ek
initiated by the additjion, of 16 p| stock gy-SSP] -ATP solutjon (-2
NG/ pL) prEFAreder i’ absay Bof TRy 1igin-2i-yapuasayl bopkentt bt i on of

800 pM Thezkeaeti 0Nsyeg, st oppatbif tier 3 phepksohy (i he addiidonof 16
pL 500 nmM phosphoric acid and the |evels of 33P incorporation into
the pepti'd@%@hstraf erkl evdetAFFRhEPWY orhuise} | Bk ngedet i mixture

[00109] Asphosphece! Lyl 955 D6 Weltr i Blse noMrk! T BOI 5o CAL Mot hy Lamine

(73.4 g, 0.57 mol) was added. The progress of the reaction
was monitored by HPLC. The reaction mixture was concentrated
under reduce pressure to dryness, azeotroped with methanol
three times (3 ®x 650 ml), stirred for 2 hours in methanol (1

L) at 40°C, and cocled to 10°C. The resulting off-white solid
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MAPHNOB50) was pre-treated with 100 pL of a 100 nM phosphoric acid
prior to the addition of the enzynme reaction m xture (40 pL). The

sol ution wagghgfsdigs Soak on to the phosphocel | ul ose rrerp&g(% 0
m nut es and the plaate subsequent |y washed four tinmes wth 809%8529%
100 nM ph‘%%h%ﬂ*ee% -dThepoisadatasl hapfridie V@rSySQUareeﬂasnaddéﬂmBﬂag)L
of Opti phase.spupernM q Ci tion cacktail.,(Perkin Elmer)
prior to scintillati o)rifoglognﬂjﬁrg gé%i%\;céoo%é}t %%le(jw égg(‘?i‘ﬁﬁ ation
Count er, dal¢dchn a.eweﬂwmobvauneemyn@htcat athez edtbadkyr eandslurried

radi oactl N L_of the 50

phosphor i Cé%.%l %E%g%% gg??égmggjn?‘% % gﬂurﬁssﬁ?‘”gSayBﬂe%?"s
(whi ch act%° €0 aiehaimrterteﬁe elny med tepid Diwdso athewaddibi a8y ofint e it
[y-33P] - ATP sol ut i Aon Levelﬁ of _enzyne, catal yzed 33P incorporation
were cal citated By it P&cERRg MRRNYS StH BHosEEE3BeT 1 U826nEIB 4205
backgr ounsk £ounttse fecama hase geassl%pd at each inhibitor

concentrat | For. each Ki_ determ nation 8 data points, typically
coveri ng t%&&éong@ﬁf?a%l%er}?"ér‘?&é”@ts $HEBM BRI VBRI ned i n

dupl i cat ecdripdicsd el weberRigpatedehd G @Rd BiekbakpeaMpPaUaLH SHOCK
of 10 MM with subsequent 1:2.5 serial dilutions). Ki values were
cal cul at €t r“d}n%’iﬁ"gilﬁls fafe dSPEPBYIROHINGTECOF E§FRSBRORO UBRPRE t he
Pri sm sofdsscuiac ctBH $M Baf1e § aphpad Software, San Diego, CA).
Exanple 12: 1tk Inhibition Assay: Radioactivity-based Assay

[ 00110] The conpounds of the present invention were eval uated as

i nhi bitors of human Itk kinase usingf@keadi oacti vity-based assay.
[00111]A<<avq were carried out in a mxture of 20 M MOPS_ (pH 7. 0)
10mv MyG1Compunde| BdAHand IHMNMBTT. Fi nal substrate concentrak\ﬁgrﬂs in
the assdy wloe 7.5 (phw) [ 7- 33P] ATP (400pGi_"P_ATP/ prmol ATP O ant
Phar macija Biotech / Si gmiDMIBEwi€al2s)7 &Ml JpRI3peH, de), (HAVH8 protein
A332-443) . Assayq were G, &d 3t (4&, 2H 530 (1M, tdhespgg3pn¢e of 50 nL\/I
Itk. An |assdy st qck4Buf f ers)sDBSIRINmNEBAPIEDARRY, SO O, g 480 of
the reagents |istled aboye,sow) dHhe.mxcentir9n 1055ATH, ak the t est
conpound of interlest. 501plsgefHtde stock solution was pl ated in a 96
wel | plgte folloved by agdMsonasOh BPBIOTs) L)}@p(sﬁoprﬁ g@pLal ni Ng
serial dilutions |of the g@srt(fygoggoqu (qﬁygl g% (YHS&%ﬁ t1pg|froma
final canceitrationgof S00M N2y 1@ gb Sehi A g§ i n9.24
duplicate (final /DVMSO copgengy @tglop Toks), The4 1& Is 5)5%9 i ncubat ed
for 10 mi nutes at] 25C argfﬁ )reac |on i'hi i a dld iion of 50p|L

[7- 33P] ATF (fl mat—concen |_ 611 T' e o WasS—
stopped |after 10 |m nut e<t MSUJ%) éﬁ 3H %?} psphori c
acid + Q. 01%yTVEEN 39(% A I terg 96- wel

plate (MIlipore, Cat no g% 1_(?? 100pL 0. 2M
phésphorlic WD 2007/ 0561 : VEEN 20 prio

to the gdai-t+en—gf 170pl s)a °f“““°” as
washed Wi th 4 x 20011L ﬁ%\sm@ ﬂ&?’@%ﬁdﬁwmm\@ﬁu 20. After

=

dryi ng, |30pi-80pti|phase O {§EGhoP- Q& (i IrPati98r/ € ckt @ité
(Perkin| El mer) was addeéf ihem/\é'%}ﬁ Hi 7ot 281 <0i AP I@H: | on counting
(1450 M|crobeta Ui quid_ SEESwiO A HebrsichLA(HL brdal | ac). [00113] Ki (app)
data werle cal cul ated fr oW HER-IHNSAS Bedr 8s8361R2.22n& Hsin), of t he
initial |ratgodata ugisng|Bheé (P, b daf(t Wark Sgackéager HF aphPady B i sm
version 3. 0cx for Maci nt 3$R,(4 &, aphPL3-58 Wy &), h(iIDHeyo | Cal i f or nifa,
USA). Exanple 13: JAK3 |shil®R3(bH, Assay [00114] Conpounds were
screened for their abil i tBMSQ-dGhRIRL(3 H, s), 2.34-2.27 (2 H, m),
110 494 |3:92-3.88 (4H, m), 538 (1 H,s), 558 (1 H,brs), | 926

7.49-7.43 (2 H, m), 7.58-7.53 (3 H, m), 7.82 (2 H,
d), 936 (1 H, brs), 10.75 (1 H, s)
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JAK using the assay shown bel ow. Reactions were carried out
ki nase buffer containing 100 nM HEPES (pH 7. 4),
and 0.01% BSA. Substrate concentrati

MIC 2, 25 mybNaG
Woaki: (200 uC /pnole ATP) and 1 pM poly(d

assay were 5 pM AT

14 GI%

1 mM DTT,

in a
10 mM

CPE')% Adﬁgoo%mﬁms

Reactions were carri ed quibM30-86): C.Gn¢d H, sVI2134KR27 (D0 k)]

of a 96
inhibito
poly(Qu
buffer ¢
After 20
with 50p
mM ATP.

wel
r a

1P

ol yic
ong wt
ATyr and

achen

10 pM

AT (T, g) was then m xed and 50pl

To each we

ngt e pidat.e), 5o @ddley 51595(1H, k), a.ceandi date JA
0 |pl.50(5 Ki ngse.7oubier d;omssaiining: 2), pM

of ki nase

I
K3

1 OF%%096

The entir

ont ai ni ng 2 nM J

r gon
t FPEREQ

e conteg

AISDZIFYE 1 VR }@ 1eGB3LOHSERMIgd he
N ARSI 9Lt'iH SHH hegf ?@g 4N \
RO KHHQSI i g 9qgnt
qﬁﬁ ol 1 BF EM@ n ‘tr'ansf ¢

feaction.
\as St oppe

ai 2P0, 4
rred to a

96 wel |

washi ng,
det ect ed
Assay [0

60 pl of

onl-a3 Per
0116] The
(o]

grass fiber fitt

sci nt il
kisA4.BP e
assays
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VIS u
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LIA

(4}%%{35% “?'03'?3?? )tzgf% N %%

?E 7n( {d
nnl \l[ ) AT\lr
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i mcor por at i

i| bi t9.68%
33 except

er
olfi

W2007/ 056163PCT/

concentr

[ 00117] Conpounds

activity
noni tors

at i pn4was

u82006/|0

$26.BM
wer e sgr
radi.one

i B hu 5&33%
ﬁg (SRR e 12
e@r‘fé ) f65F N2 p4 (LEhibrs)t 4P 841 Hnhi bi

di%Hvﬁ%yl% B and final A
» Assay

9.16
t FLT-3

Ihis assayv

TP

usina a
el J

the 33P

i ncor pg

t¥$c filter-hinding assav
D,

r RYI8R-46nt 302 (FUIss £r3dt(@Hpwd.y3a u,

Tyr) 4:1

(pE4Y) . AAH @ 566t(LHns) a5 $(15E bom, ¢dhtELni Mg

Reagtions were g

W

HEPES (p
DVBO. Fi

H 7.5),

10 MM My

nal subst

rate cd

&1 Z,584BH pdt NaZLH, )T DI3H, nd), B.2%
HEBnD)r B4 T0RE, Pnlkdke(ldksay were 90

BSA
pNIATP an

. p%

0. 5ng/ ml}
concentr
bet ween |0

by prepa

at i of
ngnd
rlng seri

PE4Y (bd

th fron

al dild

s%ﬁ?ﬁ.

n GigRa-deheiTc@Hst), 529 O ns), 2.80D) .
R, wf, 311630y 95288 (A veM.1 DI HVas, (
VA T0@H §), 5.66 1123, bOb) V.56 (6H,ah), 081 Was
tRENG, 9.2D0H,G), T DVBQ sy tiack (@, $eq

The final

Jen? Ct e

5t conpoun.

(ol oN

React i on
sol uti on
10 MV Wy
0.3nCi o©

S were pr
Cl12[-125 1
f [y-33Pl

HEPES (p

H7.5), 1

epar ed.

MsNag4,
ATP f or

s were carried quiDMBOrBRM.E2 (LM 6B 2HQ£>)1181TW

(5al M, 2on (iHclﬁptsqm@H

HER,
l'ﬁ‘/'b?\ (7%@11?8 4

0 MM M

41 ;Th)rsﬁﬁfb (1ang @ i
é@ﬁ4 ), 788 ¢ Hocg 9.2 ?LHNS 6 '1-5

hassay
(pH 7.5),
ai Nigwy 6

ns 100 nM
BSA and 3

nM

FLT-3. Th

g€ assay

vasS 1 un

on a uo WEII pldLe by HIXIHg 50pt

Ud.bll UI

Solution 1 and 2.5 m of the conpo The

gﬁggﬁL%%?ge present invention.
reaction was initiated with Sol uti » r incubation for 20
m nutes at roomtenperature, the reactipn was stopped with 501, 11 of
20% TCA contai ni ng 0. 4nM of ATP. AII f he reaction vol une was then
transferred to a filter pl ate and wd mnth 5% TCA by a Harvester
9600 from TOMTEC (Handen, CT). The PEXF 233P incorporation into
pE4y was anal yzed by a Packard T Ay croplate Scintillation
Counter (Meriden, CT). The data s fitted using Prismsoftware to
get an | GBO{OraniinophexgiRheol6s- Msdosomly §t1§bhﬁl(§¥mééﬁ§ly 1H-
[00119] M crosomal_ stability was nonjtored by generation of

depl et i oRHHFRE IprPor i) BYTEALH Br bsHMEE 1 rom a range of species (nale

CD- 1 nousgo1mrlie S%%U%u@?‘ﬁ gy (kafg._ n{@c!l‘S/lB%.@Ig

nmonkey and pool ed mi xed

§9rg9 lﬁgﬁg

gender hunan nmpound- spi ki

Lol V004 9

Ut 1 oNns

wer e nmadel aF® B id- ﬂuwﬂhﬁV@émm@%hezﬁﬁhﬁﬁaﬁ@hgmwéhasbhmat@n preBMSal

(typical lye:10 i@ gii%g18-SebUthon ddbAG8LANELL L8al$18 &M (2. 534,
Conmpound (to "give final
5.6 mmol) was dissolved in 1:1 TFA-DCM (20 mL) and the

resulting solution allowed to stand overnight at room

temperature.
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The golution was concentrated in vacuo. The
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concentration of 5 'AM was incubated wth a final reaction m xture
(1000 I'AL) consisting of liver microsome protein (1 ng/nL) and a
P-ni cot i narygde,adenéne dinucl eotide phosphate, reduced f
(NADPH)-regenerathEg system (RGS) [consisting of 2 nM P- ﬁ:i")éﬁ‘gzaleﬂgﬁ?a
adenl ne dissdeheorrdetphesphatin (NABR) andowgshesli soth tsatoummdied, 0.5 U

i soci ty, e e JUYL, e
phosphat e C%{??%lgr Q%g%&g E@gﬁgﬁlangé?he p%ggngggg} &S&T lkﬁ%? %}% S}ir}) et
[ 00120] Theeregctiion méfamtl‘mﬁedfekwalﬂ‘-ha%ddnt soh:Ld\iZGD ag L)216f) tiNs
pre-incub t r [ PB nm xture
(pre- |ncu(tajﬁté3t ?og%n ﬁa%h ?%@tances was P{'e% gum u? Gt 37 0.
Sanpl es wdreaicheubasedlon 1ﬂmt|:h£mmfrtd(s|tbpw als (1.5 m) on a heater
shaker (DPC Mcrom x 5 (settings; form 20, anplitude 4) nodified to
be heated, to 37 C, by two plate heaters fixed to the deck and
controlled by a Packard Manual Heatsappaétached to a Multiprobe Il HT
Ex automated liquid handler. The |liqu d handl er was programred
(WnPREP software) to sanple the m gKosonal incubation mxture after
0, 2, 10, 30 and 60 m nutes of i @Fion ang~transfer an aliquot

(100 1.1.L) to a stop block (96- ] | Hb cﬁﬁ tai ning 100 4L of
1rﬂit tAp m xture was optim zed

chilled nethanol. The % organic A
for anal ysis by addition of ap@f‘lopﬂiﬁt g” vol'umes of aqueous/organic
(typically 100pL of 50:50 nethanol: water). WO

2087/ 056163PCT/1 152006/ 042993 [00121] Prior to analysis the stop
bl ock wa aged K G 20,

anpl i tudZ\T 54 1(3 g (?erglétﬁ?gtgﬁo%g&r%ﬂt gl ?i?aﬂ%'ﬁg) %Q%is@{frgll
centrifugéd P@Jé@aﬁlmaaiﬁlt@mtphwl)rﬁ mefhydbegpzanidanpletlal i quot

\(Nézagocen: rltljo12 u\ggz ;gglnnaz oua%@gﬁ]z&l% Ogn%&ékzdghofl&ﬁ?C) p{ke ?“[

bei ng sentH Waanél-ysyé)pjaeph:eﬁlmmwoml ésOWEagﬁ determamed vbgs taken
nmoni toring, t.he_di ar of . VRT hay chro tandem
mass spec rt&%epg;ﬁ?r?ggl\/é?@éf @rrpltoq){lwgre !Q%OE% em@% 2%55'? r}{ Agr&%l ent

1100 i qmin@blchwasaadgeapdifcpxsym ern egpeinp pedpeirthuasat osagt e1r3 no.mm(aan
anal yti ca}:1 col urrg 1gjghase consi sted, of, Water + 0.0 tl—g e) 3
formc acid CAFC ﬁanrrE%ﬁ WoF 9%, GBS A SFor fi E28RP (B Lite residue
[ 00122] Rurniengug ghadeenana®bt mbptSd@madmé@hokhaec@mumﬁﬂ afolution
interest carried out . the cogg%)\#nd tion &ﬁom ana étl cal columc The
total run® P wad™s! ntAtit & SOWSEHLEIBE BL38IKL T M H-1%he

enti re coldimreafl bkuesbmentapethtlie: eRCS0HRMAY eEONTRAL F&H: 1S CE
(positive nmode) of a M cronass, QJattro LC t andem mass spectrometer
bet ween OFHAG 52§ RHERLOFSE NSl FRAELYTRY ﬁ’&%‘?m?ﬁ@@?%ﬁ%t ?/1%&3 =

0ptl m zed doar stheccpapeundgphiai Merasitidh)) kbBCcybaki oA ¥efFe Codisird
(dupl [ cat e and results were expressed as % par ent _renai ni ng at

e| ther 30(8%M9ut €38 %or @602niRttesS it iWe % : 0 (APAUVES sSHhFPe. 1%

Examnl el7: | $h-30f co- Bel iibar athpnag | dvi @l@ll ligh  [80&33k&pnmpounds ere
screened for their ability to inhibit cel prollferatlon and their
ef fects onfoelrrsyi abiBi7t y1lHsi Wer Dol o"QG@*c’fel‘lIGs (8Bt ahed” f ¥ o EEAGE -and

using the %&@yv%hqw& bﬁb ow, $00124] G °§0§30%!a8 were seedes iﬁx,_%

wel | plates and serially dil uted conpound was added to'the wells in
dupl i cat e8) ;Cast-edl (gHoupssi ncEedet7antreated cells, the conpound

di Tuent (f,oh%,VM50,31,908) ARG UbL Y & JRiumetit BULLCR! Liendhiergel | S

compounds made according to the method described in Scheme IT
and in Examples 7-8. Compound numbers correspond to those

compounds depicted in Table 1.
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Ret, and TrkA Inhibition Assay [00130] Conpound |-1 was screened for
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Wi th ATP concentrations at or close to the KII, for ATP. [001311Tabl e

5 bel ow depigifmhdagssKi val ues obtai ned from Exanpl e 20: P%@ly%ﬁ’ 9042093
Compound Arg FG-FR1 MELK MLK1 MuSK Ret TrkA No (uM (uM (u gul\%

(uM (uM (uM

[00103] The experimentals shown below describe the

preparation of some of the compounds used in the examples

H
Ioh
HS c G

2-chloro-N- (4 -mercaptophenyl) benzamide

described herein,

Compound a

H
) . cl 0 N
( [:E]/J\S Qo Cl

8-4-1(2-chlorobenzamido) phenyl 2-chlorobenzothioate

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

The compound was carried on to the next reaction without

oY

o d

further purification.

2-chloro-N- (4-mercaptophenyl}benzamide



I-1. 0.012 0.005 0.017 <.018 .070 0.008 <0.006 [00132] Table 6 bel ow
depicts data from Exanpl es 10-11 and 16 descri bed above. Table 6

Conpou nd Ry Af@stssA | C (04) Aurora B Ki (uM M crosongépgbRlddhioy
(% remai nj n% after 30 m n. % M cr osonal
lorobenzamido) phenyl 2-chlorobenzothioate

(305 g, 0.76 mol), EtOAc (325 mL), and water (65 mL) were
charged to a flask fitted with a reflux condenser. A solution
of NaOH (3 eq., 50% ag.) was added and the mixture heated to
70°C for 30-40 minutes. EtOAc was removed by distillation at
100mm Hg and the mixture was cooled to 5°C. The mixture was
acidified with 6N HCl to pH 2. The solid was then collected
by vacuum filtration and washed with water (290 mL). The
sclid was taken up in CH,Cl, (520 mL) and washed with saturated
aquecus NaHCO;. The organic layer was dried over Na,SO,,
filtered, and concentrated to give the desired material (174

g, 87%).

Example 10: Aurora-2 {Aurora A) Inhibition Assay

[00106] Compounds were screened for their ability to inhibit
‘Aurcra-2 using a standard coupled enzyme assay (Fox et al.,
Protein Seci., {(1998) 7, 2249). Assays were carried out in a
mixture of 100mM Hepes (pH7.5), 10mM MgCl,, 1mM DTT, 25mM NaCl,
2.5mM phosphoenolpyruvate, 300 pM NADH, 30 pg/ml pyruvate
kinase and 10 ug/ml lactate dehydrogenase. Final substrate
concentrations in the assay were 400uM ATP (Sigma Chemicals)
and 570uM peptide (Kemptide, American Peptide, Sunnyvale, CA),
Assays were carried out at 30 °C and in the presence of 40nM
Aurora-2.

(001071 An assay stock buffer soluticn was prepared
containing all of the reagents listed above, with the
exception of Aurora-2 and the test compound of interest. 55
pi of the stock seolution 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 7.51M). The plate was preincubated for
10 minutes at 30°C and the reaction initiated by addition of
10 ul of Aurora-2. Initial reaction rates were determined with

a Molecular Devices SpectraMax Plus plate reader over a 10
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0

minute time course. IC50 and Xi data were calculated From
non-linear regression analysis using the Prism software
package (GraphPad Prism version 3.0cx for Macintosh, GraphPad

Software, San Diego California, USA).

Example 11: Aurora-1 (Aurora B) Inhibition Assay{radiometric)

[00108] An assay buffer solution was prepared which
consisted of 25 mM HEPES (pH 7.5), 10 mM MgCl,, 0.1% BSA and
10% glycefol. A 22 nM Aurora-B solution, alsc containing 1.7
M DTT and 1.5 mM Kemptide (LRRASLG), was prepared in assay
buffer. Te 22 ulL of the Aurora-B solution, in a 96-well plate,
was added 2 pl of a compound stock golution in DMSO and the

( mixture allowed to equilibrate for 10 minutes at 25°C., The

enzyme reaction was initiated by the addition of 16 pl stock

[y-**P] -ATP solution (~20 nCi/ulL) prepared in assay buffer, to
a final assay concentration of 800 pM. The reaction was
stopped after 3 hours by the addition of 16 uL 500 mM
phosphoric acid and the levels of **P incorporation into the
peptide substrate were determined by the following method.
[00109] A phosphocellulose %6-well plate (Millipore, Cat no.
MAPHNOBS50) was pre-treated with 100 pL of a 100 mM phosphoric
acid prior to the addition of the enzyme reaction mixture (40
pL) . The solution was left to soak on to the phosphocellulose
( membrane for 30 minutes and the plate subsequently washed four
times with 200 pL of a 100 mM phosphoric acid. To sach well
of the dry plate was added 30 uL of Optiphase ‘SuperMix’
iligquid scintillation cocktail (Perkin Elmer) prior to
scintillation counting {1450 Microbeta Liquid Scintillation
Countexr, Wallac). Levels of non-enzyme catalyzed background
radiocactivity were determined by adding 16 pL of the 500 mM
phosphoric acid to control wellg, containing all assay

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

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

catalyzed *’P incorporation were calculated by subtracting mean
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background counts from thoge measured at each inhibitor
cencentration. For each Ki determination 8 data pointsg,
typically covering the concentration range 0 - 10 pM compound,
were obtained in duplicate (DMSO stocks were prepared from an
initial compound stock of 10 mM with subsequent 1:2.5 serial
dilutions). Ki values were calculated from initial rate data
by non-linear regression using the Prism sbftware package

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

Example 12: Ttk Inhibition Assay: Radiocactivity-based Assay

[oc110] The compounds of the present invention were
evaluated ag inhibitors of human Itk kinase using a
radioactivity-based assay.

ro0111] Assays were carried out in a mixture of 20 mM MOPS
(pH 7.0), 10mM MgCl,, ©¢.1% BSA and 1lmM DTT. Final substrate
concentrations in the assay were 7.5 puM [y->*PIATP (400uci *3p

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

and 3uM peptide (SAM68 protein A332-443). Assays were carried
out at 25 °C. in the presence of 50 nM Itk. 2An assay stock
buffer solution was prepared containing all of the reagents
listed above, with the exception of ATP and the test compound
of interest. 50 pL of the stock solution was placed in a 96
well plate followed by addition of 2ul of DMSO stock
contalining serial diluticns of the test compound (typically
starting from a final concentration of 50uM with 2-fold serial
dilutions) in duplicate (final DMSO concentration 2%). The
plate was pre-incubated for 10 minutes at 25°C and the
reaction initiated by addition of 50uL [y-*’PI1ATP (final
concentration 7.5uM).

foo1121 The reaction was stopped after 10 minutesg by the
addition of 100uL 0.2M phosphoric acid + 0.01% TWEEN 20. A
multiscreen phosphocellulose £ilter 96-well plate (Millipore,
Cat no. MAPHNOB59) was pretreated with 100uL 0.2M phosphoric
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acid + 0.01% TWEEN 20 prior to the addition of 170uL of the
stopped assay mixture. The plate was washed with 4 x 200nL
0.2M phosphoric acid + 0.01% TWEEN 20. After drying, 30uL
Optiphase ‘SuperMix’ liquid scintillation cocktail (Perkin
Elmer) was added to the well prior to scintillation counting
(1450 Microbeta Liguid Scintillation Counter, Wallac).

[00113] 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).

Example 13: JAK3 Inhibition Assay

{ [00114] Compounds were screened for their ability to inhibit
JAK using the assay shown bslow. 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/umole ATP)
and 1 pM poly(Glu)4Tyr. Reactions were carried out at 25 °C
and 1 nM JAK3.

[00115] 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 pM poly{Glu).Tyr and 10 uM ATP. This
was then mixed and 50nl of kinage buffer containing 2 nM JAK3

( enzyme was added to start the reaction. After 20 minutes at
rocm temperature {(25C), the reaction was stopped with 50ul of
20% trichlorocacetic acid (TCA) that also contained 0.4 mM ATP.
The entire contents of each well were then transferred to a 96
well glass fiber filter plate using a TomTek Cell Harvester.
After washing, 60 pnl of scintillation fluid was added and *p

incorporation detected on a Perkin Elmer TopCount.

Example 14: JAK2 Inhibition Assay

[00138] The assays are as described above in Example 33

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

- 43 -



85 74 1-14 0.00038 0.0045 103 78 1-15 0.00076 0.0075 73 84 1-16
0. 00056 0.0075 91 63 1-17 0.00065 0.006 93 -

WO 2007/056163 PCT/US2006/042993

concentration was 15 pM, and final ATP concentration was 12

M.

Exampie 15: FLT-3 Inhibition Assay

[00117] 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 EEPES (pH 7.5), 10 mM MgCl,, 25 mM
NaCli, 1 wmM DTT, {.01l% BSA and 2.5% DMSO. Final substrate
concentrations in the assay were 90 uM ATP and 0.5mg/ml pE4Y
(both from Sigma Chemicals, St Louils, MO). The final

C concentration of a compound of the present invention was
generally between 0.01 and 5 uM. Typically, a 1l2-point
titration was conducted by preparing serial dilutions from 10
mM DMSO stock of test compound. Reactions were carried out at
rocm temperature.
[o0118] Two assay solutions were prepared. Solution 1

contains 100 mM HEPES (pH 7.5), 10 mM MgCl,, 25 mM NaCl, 1

mg/ml pE4Y and 180 mM ATP (containing 0.3mCi of [vy-33F]ATP for
each reaction). Solution 2 contains 100 mM HEPES (pH 7.5), 10
mM MgCl,, 25 wmM NaCl, 2 mM DTT, 0.02% BSA and 3 nM FLT-3. The
assay wag run on a 96 well plate by mixing 50pl each of

(f Solution 1 and 2.5 ml of the compounds of the present
invention. The reaction was initiated with Solution 2. After
incubation for 20 minutes at room temperature, the reaction
was stopped with 50nl of 20% TCA containing 0.4mM of ATP. All
of the reaction volume was then transferred to a filter plate
and washed with 5% TCA by a Harvester 8600 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 uging Prism

software to get an IC50 or Xi.
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Example 16: Microsomal Stability Assay

(00119} 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 final reaction

mixture (1000 pL) consisting of liver microsome protein (1

mg/mL} and a f-nicotinamide adenine dinucleotide phosphate,
reduced form (NADPH)-regenerating system (RGS)} [consisting of
2 mM fB-nicotinamide adenine dinucleotide phosphate (NADP),
20.5 mM igocitric acid, 0.5 U of isocitrate dehydrogenase/ml,
3¢ mM magnesium chloride, and 0.1 M phosphate buffer (PB) pH
7.4] in the presence of 0.1 M PB (pH 7.4).

[00120] The reaction was initiated by the addition (250 uL)
cf the pre-incubated RGS to the pre-incubated microsome/VRT/PB
mixture (pre-incubation in both instances was for 10 minutes
at 37 °C). Samples were incubated within Eppendorf vials (1.5
ml) on a heater shaker (DPC Micromix 5 (settings; form 20,
amplitude 4) modified to be heated, to 37 °C, by two plate

( heaters fixed to the deck and contreclled by a Packard Manual
Heatex) attached to a Multiprobe IT HT Ex automated liquid
handler. The liquid handler was programmed (WinPREP scoftware)
to sample the microsomal incubation mixture after 0, 2, 10, 30

and 60 minuteg of incubation and transfer an aliquot (100 pL)

to a stop block (96-well block) containing 100 pL of chilled
methanol. The % organic in the stop mixture was optimized for
analysis by addition of appropriate volumes of aqueous/organic

(typically 100 pL of 50:50 methanol: water).
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[00121] Prior to analysis the stop block was placed on a
shaker (DPC Micromix 5; 10 min, form 20, amplitude 5) to
precipltate out proteins. The block was then centrifuged

(Jouan GR412; 2000 rpm, 15 min, 4 °C). A sample aliquot (200

uL) was then transferred to an analysis block and the block
was centrifuged again (Jouan GR412; 2000 rpm, S min, 4 °C)
prior to being sent for analysis. Depletion profiles were
determined by monitoring the disappearance of VRT by liquid
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 + 0.05% (v/v) formic acid (A)
and methanol + 0.05% {v/v) formic acid (B).

{00122] Running a gradient method optimized for the compound
of interest carxied out 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 min of
the run. The mass spectrometry was optimized for the compound
of interest. All incubations were conducted in duplicate and
regsults were expressed as ¥ parent remaining at either 30

minutes or 60 minutes relative to 0 minutes sample.

Example 17: Analysis of cell proliferation and wviability

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

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

(0.1% DMSO alone) and culture medium without cells. The cells
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were then incubated for 72 or 96 hrs at 37C in an atmosphere
of 5% C02/95% humidity.

[o0125] To measure proliferation, 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 wmicroplate beta-counter. Cell viability
was asgessed using Promega CellTiter 96AQ to measure MTS
conversion. Dose response curves were calculated using either
Prism 3.0 {GraphPad) or SoftMax Pro 4.3.1 LS8 (Molecular

Devices) software.

Example 18: Abl Kinase Activity Inhibition Assay and

Determination of the Inhibition Constant Ki

[001261 Compounds were screened for their ability to inhibit
N-terminally truncated (A 27) Abl kinase activity using a

standard coupled enzyme system (Fox et al., Protein Sci., 7,

Pp. 2249 (1998)). Reactilons were carried out in a solution

containing 100 mM HEPES (pH 7.5), 10 mM MgCly, 25 mM Nacl, 300

PM NADH, 1 md DTT and 3% DMSC, Final substrate concentrations
in the assay were 110 pM ATP (Sigma Chemicals, St Louis, MO)
and 70 uM peptide (BEATYAAPFAKKK, American Peptide, Sunnyvale,
CA). Reactions were carried out at 30 °C and 21 nM Abl
kinage. Final concentrations of the components of the coupled
enzyme system were 2.5 mM phosphoenolpyruvate, 200 uM NADH, 60
pg/ml pyruvate kinase and 20 ug/ml lactate dehydrogenase.
[00127] An assay stock buffer solution was prepared
containing all of the reagents listed above with the exception
of ATP and the test compound of interest. The assay stock
buffer solution (60 pl) was incubated in a 96 well plate with
2 pl of the test compound of interest at final concentrations
typically spanning 0.002 pM to 30 pM at 30 °C for 10 min.
Typically, & 12 point titration was prepared by serial
dilutions (from 1 mM compound stocks) with DMSO of the test

compounds in daughtexr plates. The reaction was initiated by
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the addition of 5 pl of ATP (final concentration 110 pM).
Rates of reaction were obtained using a Molecular Devices
Spectramax plate reader (Sunnyvale, CA) over 10 min at 30 °C.
The Ki values were determined from the residual rate data as a
function of inhibitor concentration using nonlinear regression
(Prism 3.0, Graphpad Software, San Diegoe, CA).

[00128] Compound 14 was found to inhibit Abl kinase

Example 1%: Mutant Abl Kinase (T315I) Activity Inhibition

Assay and Determination of the Inhibition Constant IC50

[00129] 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 ul,
the T315I mutant of human Abl (5-10 mU) was incubated with 8
mM MOPS pH 7.0, 0.2 wmM EDTA, 50 pM BEATIYAAPFARKK, 10 mM Mg
Acetate, [y-*’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 ul of the reaction was then spotted onto a P30
filtermat and washed three times for 5 minutes in 75 mM
phosphoric acid and once in methanol prior to drying and
scintillation counting. Inhibition IC50 values were
determined from non-linear regression analysis of the residual
enzyme activities as a function of inhibitor concentration

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

fxample 20: Arg (Abl-2), FGFRl, MELK, MLK1l, MuSK, Ret, and

TrkA Inhibition Assay

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

screening methods known to one of ordinary skill in the art.
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All of the above enzymes were screened with ATP concentrations

at or c¢lose to the K, for ATP.

[00131] Table 5 below depicts the Ki values obtained from
Example 20:

Table 5
Compound Arg FGFR1 | MELK | MLK1 MuSK Ret TrlA
No (uM) (uM) (uM) (uM) (uM) (uM) (uM)
I-1 0.012 0.005 0,017 | < .o018 .070 0.008 | < 0.006

[oo132] Table 6 below depicts data from Examples 10-11 and

16 described above.

Table &
\ Microsomal Microsomal
Compou | Aurora A | Aurora B Stability Stability
ndNo | Ki(uM) |Ki@uM) | (% remaining | (% remaining
after 30 min.) | after 60 min.)
I-1 0.001 0.007 96 79
I-2 0.0019 0.0085 107 77
I-3 0.0022 0.01 51 66
i-4 0.0025 0.024 76 -
I-5 0.00087 0.014 98 65
I-6 0.003 0.026 80 -
L-7 0.0010 0.0051 102 69
I-8 0.00087 0.011 100 -
-3 0.00085 0.0065 - 69
I-10 0.0018 < (.025 - -
I-11 0.00071 0.007 - 69
I-12 0.0014 0.019 94 ~
I-13 0.00035 0.006 85 74
(' I-14 0.00038 0.00456 103 78
- I-1%5 0.00076 0.0075 73 84
I-16 0.000586 0.0075 91 683
1-17 0.00085 0.006 93 -
I-18 0.00080 0.008 a2 58
I-19 G.0012 0.019 109 91
I-20 0.00077 0.006 53 -
I-21 0.00078 0.0065 86 -
I-22 <0.00035 | <0,006 1 46
I-23 0.0014 0.0086 - -
1-24 0.0010 0.018 - -

[001331 Table 7 below depicts data from Examples 13-15 and
lg-19,
Takble 7

- 49 -
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Compound | TFLT-3 JAK-2 JAK-3 (T?%I) (‘f:i?c}nl)

Number | Ki guM) Ki (uM) | Ki(uM) Ki (uM) | Ki (M)
I-1 0.1 0.38 0.16 0.68 0.038
I-2 0.18 0.067 0.16 0.26 0.007
1-3 0.22 0,061 0.13 ~ -
I-4 0.33 0.081 0.41 - -
I-5 0.07 0.19 0.46 - 0.068
I-6 0.12 1.1 0.82 -
I-7 0.25 0,041 0.15 - 0.035
I-8 0.17 1.7 0.81 -
I-o - - - - 0.024
I-10 - - - -
I-131 0.11 0.33 0.27 0.43 0.021
I-12 0.54 0.046 0.18 - -
I-13 0.35 0.13 .22 - -
i-14 0.17 0.72 0.18 - 0.036
I-1%8 0.16 0.046 0.12 0.17 0.031
i-16 0.15 0.44 0.13 - -
I-17 0.1 0.41 0.079 - -
I-18 - 0.063 0.2 . -
I-19 0.16 0.41 0.27 - -
I-20 0.24 0.29 0.061 - -
I1-21 0.65 0.6 0.26 - -
I-22 0.19 0.5 0.062 ~ -
I-23 - - ~ - -
I-24 0.7 0.66 0.5 - -

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

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

invention is to be defined by the appended claims.



1-14 017 0/2 OAS - 0.036 1-15 016 0.046 0.12 0.17 0.031 1-16 0.15
0.44 0.13 1-17 0.1

We-claim:

1. A compound of formula [;

R?.

EANIZ N
! E

HN
: PR
[ \/T\ /Q/ \(R")p
C/N N/ 3 N

or a pharmaceutically acceptable salt thereof, wherein;
R?is C,_; alkyl or cyclopropyl;
R? is halo, C,, alkyl, —O—(C,_; alkyl), —S—(C,_,
alkyl), or CF,;
and pis 1-2.
2. The compound of claim 1, wherein R* is methyl.
3. The compound of claim 2, wherein p is 1.

4. The compound of claim 2, wherein R? is substituted in
the ortho position.

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

6. Ihe compound of claim 5, whercin R” is ¥, C1, ar CF,.

7. The compound of claim 1 selected from the following:

-1
CH;

/o\
1T
\N N/N
\H
s N
. /|k ] Cl
C/N N 3

-5] -
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CH;
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CH;
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CHj
H
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- [00134] Whi |l e 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, itimill be
appreci ated that the scope of this j“ention is to be defined by the
appended clainms. W, claim 1. onpound of formgla |: or a
pharmaceutical |y acceptable salf tRereof, wherein: (12.2 is Cl1_3 al kyl

or cyclopropyl; RO is halo akRyl, - , -S-(CL_3
al kyl), or CF3; and p is 1- The co aim1l, wherein
R2 is methyl. 3. The conpou 1. 4. The

conpound of claim2, wher 3
5. The compound cl aim 3, bstitiuted|in the ortho

posi tion. 6. The ~wher&in R§ is F, A, or CF3.
7. The conpound of romthe following: I-1 1-3

I-13
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1-5 1-8 1-9 1-10 -13 1-18

[-14

[-15

16
N—§
CH
mA)\/ 3
H
/ N
PN L
C/N N s
17
NN

- 55-



1-19 1-20 1-22 1-23 1-24 NN G NNSC 8. A conposition conprising
a conmpound of any one of clains 1-7 and a pharmaceutically acceptabl e
carrier, adjuvant, or vehicle. 18

CIIy

A

/N

/
g
~y N
M L
LT
C/N \N )\s 0 CH;

-19
CH;

o AN
N N\H
/('J\/ELQ

N . 0

L] “

H
N-——N

/
H'N/Q/KCH;
i
LY
[_T \N /a\s O Cl

e T
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X /Ik O cl CH;
N N S
123
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IWA)\CHg
H
N
fJ\N /Q/
L [ ]
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124

(&
]

X
E/N N S

8. A composition comprising a compound of any one of
claims 1-7 and a pharmacentically acceptable carrier, adju-
vant, or vehicle,
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