WO 2010/065825PCT/US2009/066725 KINASE INHIBITORS WITH IMPROVED CYP SAFETY
PROFILE FIELD OF THE INVENTION This invention pertains to compounds that inhibit protein
kinases such as Aurora-kinases and the VEGFR and PDGFR families of kinases, and which have an
improved sa%@zﬂ]r?fﬂfégaﬁe to low CYP3A4 inhibition, compositions contafrﬁﬁ/dj%@%?%ﬁéunds, and
methods of treating diseases using the compounds. $ SEQUENCE LISTING The instant application
contains a Sequence Listing which has been submitted via EFS-Web and is hereby incorporated by
reference in its entirety. Said ASCII copy, created on March 5, 2010, is named 9714W001 pct, and is
943 bytes in size. 10 BACKGROUND OF THE INVENTION Mitosis is a process by which a
complete copy of a duplicated genome is segregated tgg the microtuble spindle apparatus into two

daughter cells. Aurora-kifksaR IREIBHiGRE lﬁéMPSR VBRI TBPGENSMERRIBIE, have been found

to be overexpressed in human tumors. There is 15therefore an existing need in the therapeutic arts for

compounds which inhibit Aurora—kinase§mpﬁwwf@@g the inhibitors and methods of
treating diseases during which Aurora-kinases are unregulated or overexpresscd. The reversible
phosphorylation ofrdteksies prsatitcprprargsshee iRt arowit kigasshischeaiung Linespyotic cell
sigrr]laéing- IT£H'§ fIRevtioRIShataized hﬁhni@&eﬁkékma&%ﬁdbaﬁ&ﬂmfeﬁﬂhfﬁ&&l@hmﬁpﬂ&?@iw rl? of ATP
to hydroxyl grou arget.proteins. 518 such epzymes exist in the human qgenuine of which --90
selectively &i&ﬁ?ﬁéé éﬂ%%%%‘gpyféf 0 O%P?ﬁ?é‘%e V }E?(?Prél gﬁlgs&&ﬁ@?g%?fr%@ﬁgq%%ases reside
intracellulardjssebrsrerrgrbespopayndsine itinases (RTKs) possess both extracellular and intracellular
domaing and function as membrane spanning cell surface receptors. As such, RTICs mediate the
cellular responses to environmental signalg a&q@&ﬂ?& broad range of cellular processes
including proliferation, migration and survivéﬂ. ) Sighaling pathways are normally highly
regulated, yiiethsiasuppliativatontiiasdiaaneapobistitg ploshdws trengrdvniti=d neivER aMabriedastasis of
cancer cellgs RysyealaIRhRT Sy rdcrREGT I RBrSy BT ARG B SR Bn Wh 5, 2010, is

2010/065825PC é,l%ﬁ(ﬁ /0667 54 ;Jgﬁ%[g%qggurs through gene over-expression or mutation and
has been cBFSIAEd N ﬁggbl%]grtéSSIO ofvariotis human cancers.
il

BACKGROUND QOF THE INVENTION
Mitosis is 4 process by which a complete copy of a duplicated genome is segregated by
{he microtuble spindle apparatus into two daughter cells, Aurora-kinases, key mitotic regulators
required for genome stability, have been found 10 be overexpressed in human tumors, These is
15  therefore an cxisting need in ihe therapoutic arts for compounds which inhibit Aurora-kinases,
compositions comprising the inhibitors and methods of treating diseases during which
Aurora-kinases are unregulated ot oversxpresscd.
The reversible phosphorylation of proteins is one of ihe primary biochemical mechanisms
mediating eukaryotic cell signaling, This reaction is catalyzed by prolein kinases that transfer the
20  g-phosphate group of ATP to hydroxyl groups on target proteins. 518 such enzymes exist in the
humsan genome of which ~90 sclectively cataly.e the phosphorylation of tyrosine hydroxyl
groups Cytosolic wyrosine kinases reside intracellularly whereas receptor tyrosine kinases (RTKs)
possess both extracellular and intraceltular domaing and function as membrane spanning cell
surface receptors. As such, RTKs mediate the cellular responses to environmental signais and

25  facilitate 2 broad ranpe of cellular processes ineluding proliferation, migration and survival.

RTK signaling pathways are normally highly regulated, yet their over-activation has been
showr 1o promole the growth, survival and metastasis of cancer eells, Dysecgulated RTK
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The VEOF receptor (VEGFR) family consists of three RTKs, KDR (kinase insert  domain-containing
receptor, VF.GFR2), FLT | (Ems-like tyrosine kinase; VEGFR | ), and am 5(VF.GFR3). These
receptors mediate the biological function oFthe vascular endothelial growth factors (VEGF-A, -B, -C,
-D, -E and p%@éﬂf&’%@ﬁh factor (P1017)), a family of homodimeric glyegﬁmg %"Aind the VEGF
receptors with varying affinities. KDR is the major mediator of the mitogenic, angiogenie and
permeability-enhancing effects of VEGF-A, hereafter referred to as VEGF. Many different cell types
are able to produce 10VEGF, yet its biological activity is limited predominately to the vasculature by
way of the endothelial cell-selective expression of KDR. Not surprisingly, the VECIF/KDR axis is a
primary mediator of angiogenesis, the means by which new blood vessels are formed from preexisting
vessels. FLEIRHRa00Es Brnebsene 0 Mo IESERt RGP R0 ha Peemigossaliied %66 8 the 15surface
of smooth nyisglesselsf menachieamasdematopoietic stems cells in addition to endothelial cells.
Activation of FLT1 signaling results in the mobilization of marrow-derived endothelial progenitor cells

that arc recruited tBPUNTSTE erbter (YR ETtRmibeornsigh b ibere Pedst KbRn&kimsse tery mediates the

signaling of MEfafr-dananedEsednbl; WRGRRPR dicte fospalio fas2RumatassosrIgdmphatic vessels
(lymphanagi %m' . Lymphatic vessels are qne, of. the.routes hy.which cancer cells disseminate from
solid tu?snnorg durlnggli‘uellté% %ﬁ%épms ?ﬁé%ﬁ%%‘r%8@6?0%”@%@#%\/5}’%}%%“0% ﬁg?suttg' e(glf%fi%ré’ K's,

PDGFR-a afietors (CERFHR, 1irCarlds Fi ard rlusenta arvBiSstor i@ ihe iprateof perpdiargiowth factor
(PDGI) recepias:0eew R Bad@evdimetspion viieteioimgrmaag are found most commonly on the

surface of fibroblasts and smooth muscle cells. PDGFR-b contributes to tumor angiogenesis through
the proliferation akd>khigttioniof pedieipes! tHrambledeaindotzoliahicelts! tramadybiticmhaitimand stabilize
of PDGE a1 PG R ey Cel e T
0 a e ors, mediates tumor cell pmliferation and survival.
(RULé%l)rI%ﬁ%‘Fye\/{}é%ﬁéﬁ ?lé’ﬁ?tlﬁfﬂf%dz%‘ﬁé‘}g%'@ﬁr to tﬂ‘b‘.@‘i‘—“—‘%’ﬁrfs ERc8dedBy the cellular
homolog Oftidethetiad virlkbsdnebgarpretiienad 3R Mejorreginatortief VXEFIORRgeic dvetopraent.
Macrophaggs i fieaHeBLSRED aRantaRiMesSionaaRd bave Resh=hewiqmadifisthe

extracellula‘ge@%tqrix in a mariner beneficial to tumor growth and metastasis.

FLT1 tinds VEGT, VEGF-B and placental growth factor, FLT! is expressed on the
15 surface of smooth muscle colls, monocytes and hematopoietic stoms cells in addition o
endothelial cells, Activation of FLT1 signaling results in the mobilization of marrow-derived
endothelial progenitor cells that are reeruited to tumors where they coniribule to new blood

veascl formation,

FL.T4 mcdiates the signaling of VEGF-C and VEGF-1), which mediate formation ol
20  wumor-associated ymphatic vessels (lymphangiogenesis). Lymphatic vessels are one of the rowtes
by which cancer cells disseminate from solid tumors during metastasis.

The PDGT reccptor (PDGFR) family consists of five RTK’s, PDGFR-a and ~b, CSFIR,
KIT, and FL13. '

The a and b isoforms of the platclet-dedived growth factor (PDGF) receptors occur as
25  homodimers or a/b heterodimers and are found most commonly on the surface of fibroblasts and
smoath muscle cells. PDGFR-b contributes to tumor angivgenesis through the proliferation and
migration of pericytes, the peri-endothelial cells thal associate with and stabilize imymature blood
vessels, In gliomas, autocrine PDGFR stimulation, brought about by the co-oxpression of PDGF

and PDGF receptors, mediates tumor cell proliferation and survival,
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5KIT is expressed by hernatopoietie progenitor cells, mast cells, germ cells and by pacemaker cells in
the gut (interstitial cells of Cajal). It contributes to tumor progression by two general mechanisms
namely autoerine stimulation by its ligand, stem cell factor (SCE), and through mutations that result in
ligand-indepBtiIEHeRMESe activity. FLT3 is normally expressed on hematBpHEHRIGEME8IIs where its
interaction with FLT3 10ligand (FL) stimulates stem cell survival, proliferation and differentiation, in
addition to being over-expressed in various leukemia cells, FLT3 is frequently mutated in
hematological malignancies with approximately one-third of patients with acute myeloid leukemia
(AML) harboring activating mutations. The identification of elTective small compounds which
specifically inhibit signal 15transduction and cellular proliferation by modulating the activity of tyrosine
kinases to regulate-ahd FgdaratehBrbrseidrm hapelenritie caropiolifmenion eifferantiation, or
metabolism mssgjherefalatotebinabienhappastduaiesnenderidisasionot athedmaRd aogIRaMpas that
specifically iﬁmmﬁ thy ﬁg@g&i@& 9{ &%{&%{r‘& i&%s% t\é\/hzi:‘fﬁ !iag_ essential |br angéi:ogepjp processes or the
formation of vascular hyperpermeability feading [0 eaema. asctiadl AMiTen Soaskitiattung
macromole PR M4 EERtsH-and matrix deposition as well as associated disorders would be

beneficigl. Ad |,1si%er}ceged%u S gre getliminated From the body either by excretion or by metabolism
to one Or more metabolites. Ohe Class of PRI ET ¥ olmBesi sl ariceliaayd®ibortant in the
metabolismPIFRIAAEY it dndiecie fintaestitiabe:(aleblaiow it asr@ibttor P 450): famitysefoangymes, 25This
is a large fagaiy4lfineroameaHdNcibamb e divicet IQiONeL &éﬁ%ﬁﬁﬁllﬂ?&s& he G PoA
subliunily, v@g%n&l&ggs CYF,;?A 3AD, 3A7 and 3A43 is responsible for the meta Slism of about
60% of known t erapeuﬁgsékrlﬁgg? %’i’fﬁ' SR SRR 2 abundant CYP isoenzyme in both
liver and intestineane ig fawakigdin e neiabalsm.ak; N .20% of the clinically drugs
(Mechflnis%%%sﬁq_énhibﬁpn 0 C*)%ochrome P45§:§,§l éA%%églg%ﬁg‘r?a%éu%%'B?ﬁ“&tsl?&ﬁ’r)]{_h harrnacolcinct,
2005, 44, 278G BERIPEHAPESD SrnvyphdeoHypionand &ifrapinten drseditienrbine and
pseudo-irrevesisisassravarbibid greaulran! s L. B3 IREGTRITE Brbttd mheRbibis &) ISA/EP based)
inhibition (TimgssieRREJRRtEYRdRaIbIoR:-HHB Y Rk RasMeaR. Toxical. 2007, 3 51-66). Their
low substrate §pecjficit mgggs ’tche C\!(}P enzymespgtggscept?bl3%%%gﬁ?§(r¥@§agﬁi@1§riety of
structurally QrSRCE ARG EIWAERAR of CYP inhibition, abrupt changes can occur with a
co-administered ddernddntifiasimid sdrivmibadngotmds sairdtapsinfitaniaassiosgagrease in the blood
and tigsue eRnaaRiAIRRS A AP RERGIA) Aien B 8. DRASIY Lfr@ GEganalter a &'1'-‘%"5 safety

and efficacy Og;gg"l‘lle ige profound ways, especiall dru%s with narrow therapeutic W|r3dr0\":_i\g/s.‘i s outlined in
the FDA gOiiaR2sys TrfdUstry, &'dEtaned LAty R e ETRrBln P arenhalisstisquired of all
new drug dhersfeerdssi@hifeimpetibrian dustigntiicao efabalisie/Drlguaieiadsinn: specifically

inhibit the function of a tyrosine kinasc which is esscatial for angiogettic processes or the

formation of vascular hyperpermcability leading to edema, ascites, effusions, exudates, and
20 macromolecular extravasation and matrix deposition as woll as associated disorders would be
beneficial,

Administered drugs are eliminated from the body either by excretion or by metabolism to
onc or more metaboliles. One class o metabolizing enzymes thal is particularly fmportant in the
mutabolism of drugs is the cytochrome P450 (also known as CYT or P430) family of cnzymes,

25  This is a large family of isocnsymes which has been divided into over 15 subfamilics. The
CYP3A sublumily, which includes CYP3A4, 3A5, 3A7 and 3A43 is responsible for the
metabolism of aboul 60% of known therapeutic drugs. C'YP3A4 in particular is the most
abundant CYP isoenzyme in both liver and iniestine and is involved in the metabolism of more
than 50% of the clinically used drugs (Mechanism-Based Inhibition of Cylochrome P455 A4 by

30 Therapeutic Drugs. Clin, Pharmacokinet, 2005, 44, 279-304). Like all other CYP envymes,

CYP3A4 is suscoptible to both roversible and pscudo-irreversible or irreversible (mechanism
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10 Studies in the Drug Develeopment Process: Studies in Vitro. US FDA April 1997). This issue of
drug-drug interaction is very important in oncology treatment as patients are typically treated with
multiple drugs. Thus, reducing the risk of such interaction is an important consideration in the
development of novel cancer therapeutics. While thienopyridine compounds disclosed in
W02005/010009 display potent inhibition IS of Aurora and PDGFRJVEGFR kinases, they may also be
inhibitors of CYP3A4. This invention pertains to novel thienopyridines of formula 1, which maintain
potent inhibition of both Aurora kinases and the Family of kinases encompassing PDGFR and VEGFR
and also demonstrate at least a 10-30 fold reduction in C7P3A4 inhibition. Because the compounds or
the present invention have significantly reduced CYP3A4 inhibition, they are expected to diplay low
drug- zoarud*?ﬁ?é}ét&féﬁ*ﬂaﬂi?fwdevwgﬁaih’&?’t@ffﬁf@?eéwréﬁ?mucﬁmimmhﬂmxfﬁ@l@ﬂ%éunds of
the inventiorsha#te deeiohstratedrihaipatiitinimakiditionaivassaymetilizeshipissaasiiivsyitability of the

compounds @n%dg n Lqﬁ‘ ; E!‘iRSt the compounds of the invention demonstrate potency in
whole cell assaygi(%%?, g] t %%ﬁﬁfgah ﬁﬁ%ﬁ‘l?ggl Vein Endothelial Cell (HUVEC) assay and the assay

25 measuring histéHe2 I3 BHRISp KB ikbisara ARrIRtRRIRSAS SRR O Mfifh 2 erastritaisept agmokinetic
propertigs (eigglohalicieatnssand psabhisamaliabiiyhritevivaelfigaomdsagndiigsine Edema model,
rodent flank orthotopic tumor models), cardiovascular. safety, CNS assessments an

gastroi nstes%?'gf%tgggfss? ng'l é%’l%l Rﬁ&?ﬁq&[hﬁ%h ('apgesr‘gﬁt? |?nae¥n%%%¥gpcr%ns§ﬁef & i%%sq (f fgeﬂ’rae(ad es
compounds dfifsrnpellairoeirndsser speiply draporibenns wihaape o vendovs. Riss hydroxyalkyl:
R’Ii ils seleé:tglaldmmmaegggwgﬁmb%&e&;@&.«l{fsa;%@&méla Q?!z%aﬁaﬁl Wﬁﬁhﬂﬂﬁq&%@{%&m@rogen or
alkyl, till anothe, odiment pertains.to metho treating disegses inyolving mediation,
overexpressﬂ%%fﬁ‘?q%@%‘g%u S |ﬁ%§§®ﬁlﬁ°§m%§g¥ﬁtg m@ﬁ%&i‘“@ SRR TR ing
thereto! 8 thétupiesiticim s bwvelemoenit'sfcasortpbena Niviny FBEhularit I0RR.Nj4 HN wherein

This issuc of drug-drug lateraction Is very important in oncology treatment as patients are

typically treated with multiple drugé. Thus, reducing the risk of such inleraction is an important
consideration in the development of novel cancer therapeutics.

While thienopyridine compounds disclosed in WQ2005/010009 display potent inhibition

15 of Aurora and PDGFR/VEGFER kinases, they may also be inhibitors of CYP3A4, This invention
pertaing to novel thienopyridines of formula 1, which mainiain potent inhibition of both Aurora
kinases and the family of kinases encompassing PDGFR and VEGFR and also demonstraie at
Teast a 10-30 fold reduction in CYP3A4 inhibition. Becanse the compounds of the present
invention have significantly reduced CYP3A4 inhibition, they are expected to diplay low drug-

20 drug interaction lability.

In addition to the reduetionin CYP inhibition, the compounds of the invention have
demonstraed their utility in additional assays utilized to asscss the suitahility of the compounds
ag drug candidates. For instance, the compounds of the invention demonstrate potency in whole
cell assays (e.g., in the Human Umbilical Vein Endothelial Call (HUVEC) assay and the assay

25  measuring histone D3 phosphorylation and induction of polyploidy) and suitable pharmokinetic
propertics (e.g., oral clearance and oral bioavailabilily), ix vive efficacy (c.g., Uterine Edema
model, rodent flank and orthotopic tumor models), cardiovascular safety, CNS assessments and

gastroinstestinal assays,

30 SUMMARY

In one embodiment, the present disclosure provides compounds of formula(l)

wd-



-5- RECTIFIED SHEET (RULE 91) ISA/EP WO 20101065825PCT1US20091066725 R1 is
hydroxyalkyl; R2 is selected from the group consisting of alkoxy, alkyl, halo, and haloalkoxy; and R.2 is
hydrogen or alkyl. Another embodiment pertains to methods of treating acoustic neuroma, acute
leukemia, ac‘ﬁf%ﬁ%ﬁ(ﬁgaltic leukemia, acute myelocytic leukemia (mono W@%V‘e‘;f%’lys’tic,
adenocarcinoma, angiosarcoma, astrocyroma,.myelomonocytic and promyelocytic), acute t-cell
10leukemia, basal cell carcinoma, bile duct carcinoma, bladder cancer, brain cancer, breast cancer,
bronchogenie carcinoma, cervical cancer, chondrosarcoma, ehordoma, chorlocareinoma, chronic
leukemia, ehronic lymphoeytie leukemia, chronic myelocytic (granulocytic) leukemia, chronic
myleogeneous leukemia, colon cancer, colorectal cancer, craniopharyngioma, cystadenocareinoma,
diffuse large B-cell ymphoma, dysprolilerative changes (dysplasias and 15 metaplasias), embryonal
carcinoma, endometrial cancer, endotheliosarcoma, gpendymon#d, epithelial carcinoma,
crythroleukemia, esophageal cancer, estrogen-reggpfr wﬁgeaﬁ cancer, essential
thrombocythemia, Living's tumor, fibrosarcomag;-fe licCiSr oma, germ cell testicular cancer,
glionia, heavy chain disease, hemangiob}gﬁto  hepatoma, hepatocellular cancer, hormone Sensitive
prostate cancer, leiomyosarcoma, liposageomd, lung cancer, 20 lymphagiocndotheliosarcoma,
lymphangiosarcoma, lymphoblastie le kemja, Wapshoma (Hodgkin's and non-Hodgkin's), malignancies
and hyperprolilerative disorders of the btag@des
and uterus, lymphoid malignancies of T-gell or B-cell origin, leukemia, lymphoma, medullary
carcinoma, medulloblastoma, melanomg, fpertingiorna, mesothcliorna, multiple mycloma,
myelogenous leukemia myeloma, myxg@sarcoma, neuroblastoma, non-small cell lung cancer,
oligodendroglioma, oral cancer, osteogenic sarcoma, ovarian cancer, pancreatic cancer, papillary
adonocare.inomas, papillary carcinoma, pinealoma, polycythemia vera, prostate cancer, rectal cancer,
renal cell carcinomBgrestinoblastorna, rhabdomyosarcoma, sarcoma, sebaceous gland carcinoma
- seraingma, skin cancer, small cell lung carcinoma, solid tumors (carcinomas and sarcomas), small cell
lung 30 cancer, stgmac canci r, squamous cell carcinoma, synovioma sweat gland carcinoma, thyroid
cancer, Waidensfitts’ c<§1’8’f‘?)gi”8’t:)uIinemia testicular tumors, uterine cancer and Wilms' tumor - 6 -
RECTIFIED SHEET (RULE 91) ISA/EP WO 2010/065825PCT/1JS2009/066725 in a mammal, the
methods comprisiig Adiainigiepngrheioadberpetiizaty, el amdhalbakagompound of fonnula
[, alone or in combination with radiotherapy. Another embodiment pertains to methods of treating
acoustic neuroma, acute leukemia, acute lymphocytic leukemia, acute myelocytic leukemia
(monaéytic, myelBbladtidrogen or atkyl.

Stil} another cmbodiment pertains to methods of treating diseascs involving mediation,
overcxpression or disregulation of kinases in a mammal, the methods comprising adrriinistering
thereto a therapeutically effective amount of 2 compound having Formula T,

0 R?
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5adenocarcinoma, angiosarcoma, astrocytoma, rnyelomonocytic and promyclocytic), acute t-cell
leukemia, basal cell carcinoma, bile duct carcinoma, bladder cancer, brain cancer, breast cancer,
bronchogenic carcinoma, cervical cancer, chondrosarcoma, citordoma, choriocarcinoma, chronic
leukemia, chtShf@1YHsp#Scric leukemia, chronic myclocytic (granulocytic) FETKEAES ByBAic
inyleogencous leukemia, colon cancer, colorectal cancer, craniopharyngioma, 10eystadenocarcinoma,
dill'u.se large 13-cell ymphoma, dysprolifcrative changes (dysplasias and metaplasias), embryonal
carcinoma, cndometrial cancer, endotheliosarcoma, ependymoma, epithelial carcinoma,
erythrolcukemia, esophageal cancer, estrogen-receptor positive breast cancer, essential
tluombocythemia, Ewing's tumor, fibrosarcoma, follicular lymphoma, germ cell testicular cancer,
gliorna, heavy chal isedmesyhlmhiangioblastoma, hepatoma, hepatocellular 1$cancer, hormone
insensitive prostate cancer, leiomyosarcoma, liposareanui, lung cancer, lymphagioendotheliosarcoma,
lymphangiosarcoma,, lymphoblastic leukemia, I}/mpho,ma (Hodgkin's and non-Hodgkin's), malifmancies
and hyperproliferafivé® SFESTH& /o8 Bozrran s et 2sroh iy hoesedloatiiras androstate, skin
and uterus, lymphoid malignancies of T-cell or B-cell origin, leukemia, lymphoma, medullary
carcinorpa, medul@b}gﬁg,gmgeﬂggmsgma, 20 meningioma, mesothelioma, multiple myeloraa,
tiayclogenous leukemia, myeloma, myxosarcoma, neuroblastoma, non-small cell lung cancer,
oligodendroglioma, oral cancer, osteogenic sarcoma, ovarian cancer, pancreatic cancer, papillary .
adenocarcinorrias/pethitanyiealiomsientpnsdataahad pdlireyting misuwds ac pxosiadeveaiackemiactal cancer,

renal cell cafginaig e aRIaNA R HUmYARALGRIA, ﬁ&%r@z’ggg AsRgUR gland carcinoma,

seminoma, skin Z5cancer, small cell lung carcinoma, solid tumo inomas and sarcomas), small
cell lung cafleBRSIIPREAN CHIRETCLHh AATIES TR EarlmtsRevE ABdiRTnTRY doretilgtantd Esslinoma,
thyroidi sanderkaiaidessitricihismiacieg iikudire mientest didddducaars, bighirencanteaaranddims' tumor
in a mamm . rsi inisteri ' iye nt of N-(4-
4-amin0-7-%%%gﬁﬁfﬁﬁﬁ%ﬁ%ggﬁgﬁﬁgﬁ%%ﬁ%%%%ﬁEﬁ{/ﬁﬁ%'-%gf}%é(l)a%%gh%ny ltjyrea, alone
or in combiffSH it AR STAbASYHC rukepie FEtRIp RyEle e feRiesT ik rylsmig ghronic
2010/06582bR¢&i E¢nksROREHBEG /2 BoA vather aiclotimentnertainshtoymgthads of treating acoustic

neuroma, agedenEIR-ACUIBMIANORAG RHkaRIA, arie MYCYiB sl eI mOBgOYc

mycloblitstic, adenocarcinoma, angiosarcoma, astrocytoma, myclomonocytic’and promyelocytic),
acute Ftell RATHEME R eaH Car g SRR R R B i gt SR BPaIRee ancer, breast

cancer, epithelial carcinoma, crythroleukemia, esophageal cancer, estrogen-receptor positive breast
cancer, essential thrombocythemia, Iwing’s tumor, fibrosarcoma, follicular lymphoma, germ cell
tesﬁcﬁlar cancer, plioma, beavy chain disease, hemangioblasioma, hepatoma, hepatocellular
canecer, hormone inscnsitive prostate cancer, leiomyosarcoma, liposarcomz, fung cancer,

20  lymphagiocndotheliosarcoma, lymphangiosarcoma, lymphoblastic leukemia, lymphoma
(Hodgkin's and non-Flodgkin’s), matignancies and hyperprolilerative disorders ol the bladder,
breast, colon, lung, ovaries, pancreas, prostate, skin and uterus, lympheid malignancies of ‘T-celt
or B-cell origin, leukemia, lymphoma, medullary carcinoma, medulloblastoma, melanoma,
meningioma, mesothelioma, multiplle: mycloma, myelogenous leukemia, myeloma,

25  myxosarcoma, reuroblastoma, non-small cefl lung cancer, oligndendroglioma, oral cancer,
ostcogenic sarcoma, ovarian cancer, pancreatic cancor, papillary adenocarcinomas, papiliary
garcinoma, pinealoma, polycythemia vera, prostate cancer, rectal cancer, renal cell carcinoms,
retinoblastoma, rhabdomycsarcoma, sarcoma, sebaceous gland carcinoma, seminoma, skin
cancer, small cell lung carcinoma, solid umors (carcinomas and sarcomas), small cell lung

30  cancer, stomach cancer, squamous cell carcinoma, synovioma, sweat gland carcinoma, thyroid

cancer, Waldenstrfim®' s macroglobulinemia, testienlar tumnors, uterine cancer and Wilms® fumor
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5 bronchogenic carcinoma, cervical cancer, chondrosarcoma, chordoma, choriocarcinoma, chronic
leukemia, chronic lymphocytic leukemia, chronic myclocytic (granulocytic) leukemia, chronic
myleogeneous leukemia, colon cancer, colorectal cancer, craniopharyngioma, cystadenocarcinoma,
diffuse large W8-#8/#RM¥homa, dysproliferative changes (dysplasias and R¢EvAIS8%$y 7@mbryonal
carcinoma, endometrial cancer, endotheliosarcoma, ependymoma, JOepithelial carcinoma,
erythroleuketnia, esophageal cancer, estrogen-receptor positive breast cancer, essential
thrombocythemia, Ewing's tumor, fibrosarcoma, follicular lymphoma, germ cell testicular cancer,
glioma, heavy chain disease, hemangiobla.stoma, hcpatoma, hepatocellular cancer, hormone
insensitive prostate cancer, leicanyosarcoma, liposarcorna, lung cancer, lymphagioendothcliosarcoma,
lymphangiosaremsamiyr thstatimst cteukisintzadpimishongt e tro tgkinshntnaittfod giiois) o
malignancies gibbMRESPIoMHRIR VRSO fessthdbisoR ‘R Slaigasycolon, lung, ovaries, pancreas,

prostate, skin and Xte nancies of T-cell or 13-cell origin, leukemia, lymphoma,

r oid mall
medullary carcinoma, #?é&%’l?é? WL %ﬁ%ﬁ%\tﬁ% Wﬁéﬁ?ﬁﬁwqﬂ@w&muﬁmﬁﬂ@myeloma
myelogenous«mmvhacmkldmalwmmm; hakrakitastonay thg mgehedleall, lung cancer,

olugode@drom&amam@&&%aemwwmmmm RO BRmDBNCIRRYISARNCEN, Papillary
a

adenocarm *aggcarcmomaH }Elnealoma polyc thémia vera, pfostdte Cancer, rectal cancer,
renal cell ca rT (SRERHATAY AR St RAtrdze FEBRISE é‘%é@&ﬂ% é{aﬁélfeaﬁemoma
seminoma, émmbwmpmmItdmgibammmauckommmochc(mmmMﬁso’amﬁ:aaﬂqemaﬁb small cell

lung cancer}e§[@ch%§ﬂ{@{{eq&{ﬁg&ﬂlLP§{%9m&@%&v@r‘p@g Lgland.c 6{%lnoma thyroid

25cancer, Waldenstram!s macrog %bullnernla testicular tumors, utenny&éncer an IIMs' minor in a

mammal, tHE A RERPRE ISR EP ot RS RRFtFtat &Besr PRIy B#te ctive amount of 2V-(4- {
4-amini@-7-[dysi@inpdaosinpetahyijilsd e BzalidypilthienalispPottfupyri ahanm&é @ prylisARdf 4-
(dltluoromemmw)g%gn ﬂ%@ m@%%n\éﬂ}hﬁgﬁglﬂéﬂ% ¥ia, F}? other embodiment

pertalns to me ds a treatln stic neuroma, acute leukemia cute OC)I/]%E(S Ieukemla
acute rnyel%@?&ﬁ%‘ﬁf?ﬁ"{"- LBﬁi‘ﬂ%‘&f@b‘!’é’éfi a&ﬂ%‘ﬁé&%ﬁi‘&ﬁiﬁ“&”ﬁ@%@ﬁf&élﬂ‘éﬁ bis@¥cytoma,
myelomonceytiersmebpsiatiyetamytit)erai B sl REE TFAEDGHE BETR B9 S R WO
201010658 Z5RERHLH2AONIRA S BIEnDR SEhSELCALEIBAT 3l O L sarcinpme. bladder

cance brain cancer, breast cancer, bronch ogenic carcinoma, cerwcﬁ?cancer C rosarcoma,

chordo a, BHEHO IR SR REORRIR SRS &Wﬁsﬁﬁ?ﬁ%ki?ﬂﬁaféﬁm% éﬁ?@'ﬁ‘ic myelocytic
(granulocytiopideiienmidtoionicanyl dpyphogisdeakentjadoldastanekensaloyegiidmancer,

craniophangeigess SRsiaapasasn Rl ForalumaheRsbsRiglifalive changes

(dyspla5|asban tﬁtap asuas% embryonal carcinoma, chdometrial cancer, en dothel |osarc<5tna

epentlyinoMa. apithahai 48 ﬁ%ﬁf“&?ﬁﬁéﬂﬁ?@‘?ﬁ?h‘“&sﬁ%&’&ﬁh@gﬁn@%‘@@éﬁ&%@ﬁ%‘r positive
breast caneeP-egberigial tewomiro dytinboia, Bwirbly temiondif nasdelobhasdolicalamymphoma, germ cell

testicgfar %gmglghgmsamhm@moggrﬁg@g Lﬁétfé‘&l?cnﬂ g{& hepatocellular 10

cancer, hormone |nsenS|t|ve%Prostate cancey, lej omyosarcoma Ilposarc ung cancer,
lymphagioBnaotRa S EaPEBI A KRB =GRS f&%@ﬁf’fgﬁ&’é}‘m& WAt fReRha (Hodgkin's
and non-Hekfidens) sereali areies mhwmﬁmwwmw&mmeammmmgst colon, lung,
ovaries, p%ﬁﬁ‘ﬁéﬁaﬂﬁ%@ﬁa‘ébﬁﬁy@ﬁﬁcﬁﬁr 3{%&5}@ chRAlINANGERQ! L:GeIler B:ggl.origin, leukemia,

lymphoma, megyll r oma medulloblastoma, melanoma,
fetinoblasto omyosmrcnma sarcoma, schaceous gland carcinoma, seminoma, skin

23 cancer, smaljl ceii hmg carcinoma, solid tumors (carcinomag and sarcomas), small el fung
cancer, stomach cancer, squamous cell carcinoma, synovioma, sweat gland carcinoma, thyroid
cancer, Waldens(rim's macroglobulinemia, testicular tumors, uterine cancer and Wilms® tumor
i a mammal, the methods comprising administcring thereto a thorapeulically effective amount of
N-(4-{4-umino-7-[1-(2-hydroxyethyl)-1H-pyrazol-4-yljthieno|3,2-¢ |pyridin-3.yl} phenyl)—N' -(3-

30 [uwrophenylurea, along or in combination with radiotherapy.
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IS meningioma, rnesothelioma, multiple myeloma, myclogenou.s leukemia, myeloma, inyxosarcoma,
neuroblastoma, non-small cell lung cancer, oligodendroglioma, oral cancer, osteogenic sarcoma,
ovarian cancer, pancreatic cancer, papillary adenocarcinomas, papillary carcinoma, pinealoma,
polycythemi¥ ¥eit ¥3f6¥tate cancer, rectal cancer, renal cell carcinoma, r8fMBbTEEReE 2
rhabdomyosarcoma, sarcoma, sebaceous gland carcinoma, seminoma, skin 20 cancer, small cell lung
carcinoma, solid tumors (carcinomas and sarcomas), small cell lung cancer, stomach cancer,
squamous cell carcinoma, synovioma, sweat gland carcinoma, thyroid cancer, Waldenstriim's
raacroglobulinemia, testicular rumors, uterine cancer and Wilms' tumor in a mammal, the methods
comprising administering thereto a therapeutically effective amount of N44-(4-amino-7-( |
-1(28)-2-hydroxyprspyg-eahegdiszel-peyainsivanetRd-olrpdting: Seqlit eyt Ne¢d foslthyliphenyOurea,
alone or in ceEInBERRYTHALION QAR myeloARPIRELAIDRANMEN P s i methods of treating

acoustic ncuroma, acute leukemia, acute lymphocytic leukemia, acute myelocytic leukemia
(monocytic, MY e obTASHiE AFeRSCATAMERTS “1RTH 8%‘3?°§§H%€’§{Mﬁfyﬁ%%%ﬁd‘ﬁ%ftﬁ?’énd
promyelocytitkeatatbasalelioursming, hils aluctthtamome addite:siset, basiei namaa, adiemneancer, brain
cancer re8fuesgal, S ipahegels SainomALsa Ak anGa-ghanasIEme ahoroma.
choriocivei orgﬁ chr_gnlc,lgukell'{élg.,c r%rcl;g‘lyrpphqcytlc leukemia, chronic myefopyt‘fb granulocytic)
leukemia, cBRIES § TR HERRY o kiR OTens fdageis (gRsrinsyenbisskomip Ciems000/066725
myleogencatcsrernidetoioicatoe erineio robisk td naesrceamibphapyaiinia, cystadcnocarc:Anotna,
difise large frielbanphamatvaalonive phangss, (HSRIARAK AL IelaRlARIE).cppryona

€

carcinoma, endclmet ial cancer, endotheliosarcoma, ependymoma, epithelial carcinoma,
erythroleukBHifE, "é%aé‘ﬁpﬁa Bk FRET Mt SHASTPEE SREPS oo e iRsaionn ABendirasantial
thromiy®cy thritbisiarvigtea ephribukseneomhbplid vlaxty ashamersgannr (edtestaaar cancer,

l ’ h ! . . . - [ G ’ h
mseniive o S R L st e

| osarcqma, liposarcoma, lung cancer, agloé €liosarcoma,
lymphangidEarEomh & ﬁﬁfgﬁ’lﬁtr.g%/fﬁq iﬁaﬁnmmh%ﬂﬁﬁ%péﬁﬂ‘ﬁo%ﬁﬁéﬂki%),
malignanciemeatchivyperp iviiferigiy prdisdedenseofithenytaddens] Ghreastoen lnag kiRgsrpvaries, pancreas,
prostate, skyidiuiedbalihRasi BalAReIRahd GRlLRLEGRN AR IGRRIR, YmPhoma
medu‘lgryﬂ%i%madn@cdugfﬂag}?ﬁ a,épe anoma, meningioma, rnesot ellonPa, multiple myeloma,
rmyelogcnous TEUKETATY, TRYSISHRT: !’F&B LREHES e pasRmbirrative fissrats eEibriradeancer,
oligodendréxghentalcor dimm mvericastavreni oresintg ivkin evhuansdnestppbnaieadieeantercqnpillary
adenocarcieman opgRl IRk drRarAKINAL RREAIR B BAMEY RRMIB YRR, RICSIaIg Gancer, rectal

cancer, renal cell carcinomﬁl, Jretinob ?,s%(%ma, rhabdomyosarcoma, sarcoma, se ace%’us gland

carcinoma” SEPRHTSRRTEI M eARmR U FRTIRIAY ExelgRtHeS 'eekemigntendq®arcinomas and

sarcomasyr¥kesireaiauyrebsensiomachit esltensauam oligaiedagtinemeabynrpvipma, sweat
g|and.zﬁar%@H@m@ﬁr@iﬁrﬁ%ﬁﬁhﬁ%E’éiﬂﬁéfx@ﬁliﬁ&?éﬁ@i%gmE\P}eéﬁﬁoéﬁﬁlﬂz%#ﬂ&ti)&]ﬁﬁ{%gUterine cancer
ereto'a

and Wilms' tumor 20.n mamn]accl?,'ét\e methods comprising administering t 0'a therapeutically
effective amount of W???%ﬁ‘f‘aﬁﬁﬁ YRt S R P S SE S E TR RO BRPS TS A s eno
[3,2-c]pyriteimdiazige tisabjiotnpsmeohioxysteny Bersaped glhadirinonhinatanns|tikradiotherapy.
Another egahagigaent &Y ARSI MIHOSH PRI NG - ARRHIUGREUIOMAL AGHIS Iaikemia, acute

lymphocytic leukemia, acute myclocgtic I?ukemia monocytic, myeloblastic,
cancer, stomach cancer, squamous ccll carcinoma, synovioma, sweat gland carcinoma, thyroid

25 cancer, Waldenstrom's macroglobulinemia, testicular tamors, nterine cancer and Wikms® tumor
in & mammal, the methods comprising administering thereto a therapeutically effective amount of
N~(4-{4-amino-7-[1-(2-hydroxysthyl}-17/-pyrazol-4-yl]thienof3 2-clpyridin-3-yi} phenyh-M-f4-
(difluoromethoxyiphenyijurea, alonc or in combination with radiotherapy.

Another embodiment pertains to methods of treating acoustic neuroma, acute loukemia,

50 acute lymphooytic leukemia, acute myelocytic leukemia (monoeytic, mycloblastic,

adenocarcinoma, angiosarcoma, astrocytoma, myelomonocytic and promyelocytic), acule t-cell
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25 adenocarcinoma, angiosarcoma, astrocytoma, myclomonocytic and promyelocytic), acute t-cell
leukemia, basal cell carcinoma, bile duct carcinoma, bladder cancer, brain cancer, breast cancer,
bronchogenic carcinoma, cervical cancer, chondrosarcoma, chordoma, choriocarcinoma, chronic
leukemia, chfhi@i§/AipiHdcytic leukemia, chronic myelocytic (granulocyticy ke ¢ iBnic
myleogeneous leukemia, colon cancer, colorectal cancer, craniopharyngioma, 30cystrulenocarcinoma,
diffuse large B-cell lymphoma, dysproliferative changes (dysplasias and metaplasias), embryonal
carcinoma, endometrial cancer, endotheliosarcoma, ependyrnoma, - 10 - RECTIFIED SHEET (RULE
91) ISA/EP WO 2010/065825PCT/US2009/066725 epithelial carcinoma, crythroleukemia, esophageal
cancer, estrogen-receptor positive breast cancer, essential thrombocythemia, Ewing's tumor,

ribrosarcomiufotticy ey sepharcmopariilcaldeatisntalas At GHRMALRABRMGRIRHERASSE,

nemangioblgslong, henalemalienalossl uarcaness. lamone \nsgnsiive prostale canger,
leiomyosarcoma, liposarcoma, Iuing cancer, Iymp_ag|oend’6_trf1eﬁosarboma,anﬂaﬁgl Satcoma,
Iymphbblgst’i@@ﬂk&ﬁh&?ﬂ%ﬁﬁﬁﬂiﬂ‘é}/m%mWﬁwﬂ%@q@iﬁﬁ@r{mﬁgﬁhﬁ@e@fmrﬁlﬁc .
hyperprol|teﬁr?tjm%d18|@1d%m:@ﬁmezmﬁﬂ@ﬁll Ee@tﬁﬁﬁ&cﬁpkaﬂedgrs&@yﬁflmghmreas, prlcl)state, skin and
uterus, lymphgid malignancie T-cell ar Brcell arigin, leukemia, lymphoma, medullary carcinoma,
.meduIIcl'r)};)lag%'i‘g{r;%g?%aégfa%%nrﬁlé?%gﬁE‘g%r%é;,curﬁggl?ﬁ%%n&%?rrﬁg?ﬁﬁt %%é‘f%adyﬁ 3755({};‘} us leukemia,
mycloma, 1mmﬁé}c@ﬁba¥wh¢mamﬂﬁmmw|qugheanw9magmmogmma, oral
cancer, OSt%@mﬁﬁlfﬁ aa&mn&ag fz#amgmxmam@&@@g&%&ﬁ&ﬁ%ﬁ%ﬁﬂ%ﬁ%@ﬂ@ﬁ}ﬂ%@ﬁ@ma& papillary
carcinoma, pincaloma,.nolycythemia vera, prostate canger, rectal cancer, renal cell carcinoma,
retinobIasto'gr%na?,mm%%%}%?%o‘geﬁ%%crﬁg?msg?gﬁlﬁ%,S:fgglgé’ggﬁgbﬁfg%raaég?%?ﬁlgﬁﬁ TRAL SRS cancer,
small cell luRgiedrEiionss, Sionerbnorstaardirerndsmmiivhlesmes aweaditangBubancer, stomach

cancenySquaReH adiatb 62 eIBRTIR: YORMIMRS Wah @R eheH AinemBathy 19id caReer, WaldenstrOm's
macroglobLiIine aia} et}g ‘g%ﬁq%rétuc@grsi %eﬁi’rﬁ.gan%er ap(lzji VYiIrréAS' tumoy in a Enar‘r?lmal, the methods
comprising gﬁ’l’%m%s enng thereto a ?hgralf)e_u’ﬁ!cg’f)(; i SRS RIS G komia, Tymphoma
.N-14-(4-arﬁiﬁ@ﬁupisqpﬂgwg%@w’@w&wgwwmmmmwm@mﬁtmm@m

yI)pher!le thidd; Mﬂqﬁahﬁ’mfﬁﬂ@@@,%i& %M@MW%IE%&PEB&@EM&?@M -1 other
embodlme% %(ggéﬁlng E% qg@gggtpg&ggﬂr}gpngﬁﬁl an excl }ggt ‘%n‘fl {j‘ %Qer%geutlclglly effective amount
of a compound of Ibrmula 1, qn‘(‘l' a erapeutically effective amoafit o BHERERIE M herapeutic agent
or mofé thakreiaiemitsrehaliompanutiny sneiomometeaesodileidnmie maitiare, compositions

comprisingrayxesedpiss i Blakihel anesisn by aliec by @l Hab i, 8 Bake:]
nerapeutealty S o el e e e B e P Shconsl
therapeutic#gBane, Pnaseme PeRBtkma e oraTdcrrtsmh pstiorsvoramlisaigarimxeipient and a
therapeuticaliycalieetive mavauhofilotdd darmiasthd-dot? dhvel @uthyd; Mipuiaz ke
a0ytiprold e P hendt HisigemstisaP ey e, 700 (F apeuicaly
canger, stomach cancer, squamous cell carcinoma, synovioma, sweat gland carcinoma, thyroid
cancer, Waldenstrém's macroglobulinemia, testicular tumors, uteringe cancer and Wilms® tumor
in 2 mammal, the methods comprising administering thereto a therapeutically effective amount of
N-[4-(4-amino=7~{1-|{25)-2-hydroxypropy!]- 1 H-pyrazol-4-yl } thiena[3,2-c]pyridin-3-yDpheay! |-
25 N-(3-methylphenyliurea, alone or in combination with radio llﬁempy.
Another embodiment portains ) methods of trcating acoustic houroma, acute leukemia,
. acute lymphocytic leukemia, acute myelocytic lenkomia (monoceytic, myeloblastic,
adenocarcinoma, angiosarcoma, asirocytoma, myslomonocytic and promyelocytic), acute t-cell
leukemia, basal cell carcinoma, bile duet carcinoma, bladder cancer, brain cancer, breast cancer,
30 bronchogenic carcinoma, corvical cancer, chondrosarcoms, chordoma, choriocarcinoma, ehronic

leukemia, chronic lympbocytic leukemia, chronie myeloeytic (granulocytic) leukemia, chronic

O
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WO 2010/065825PCT/1152009/066725 effective amount of one additional therapeutic agent or more
than one additional therapeutic agent. Another embodiment pertains to compositions comprising an
excipient and a therapeutically effective amount of 11/44-(4-amino-7-(14
(28)-2-hydroRh BRI pyrazol-4- Sylithieno(3,2-c]pyridin-3-yl)phenyll-REUFEHPHHTEhyOurea, and
a therapeutically effective amount of one additional therapeutic agent or more thari one additional
therapeutic agent. Mother embodiment pertains to compositions comprising an cxcipient and a
therapeutically effective amount of
Ar-(4-{4-amino-741-(2-hydroxy-2-inethylpropyl1)-111-pyrazol4-yljthieno[3,2-c]pyridin-3-y1}phenyl1)-Ar-(
4-methoxyphenyOurea, and a therapeutically effective 10amount of one additional therapeutic agent
or more thampaesertditideeh dindraoeanicragrorelimsthlererab ctinirapagims. to compositions
comprising ayk@sciRiant it altresanekdinally) aHGHIVG RN Bl AN LA TNPdsibd and
-{(25)-2,3-dih drgq%}/igso Hét’l . %re}zo -4-y61)1é o ' ' -,
thieno[3,2-e‘]"f%%? : -’y%% ﬂ@ TP BB ATAL RS SRR RSB SRR B ive amount of
one additioraitabshpecitioray entloo pkarthsyaphesead ditiosrabstregapesriptdbpapitivng breastill another

e_mb0di§”9%ﬁ@ﬂ?éﬁb%&&;ﬂiﬁ:%&ﬁ%%%%@%ﬂlﬁ@%&%ﬂEHFEMF&Q%?%E%Q%E%H{&,%%WLQH _
distegulation of k{nases in 3 mammal, the, methods comprisjng admjinistering thereto, g therapeutically
effective anfOURESE SUSBRMY B35 fﬁ‘i‘%ﬁ&iﬁﬁ%‘i@ﬁéﬁﬁ%&@%ﬁ@@%ﬁ& f)ﬁwﬂiﬁf one
additional tkenepehiinagentasitiicr ertistate oneadditiopeistioersp Entiragen Blonewein combination with
radiotherapxfmpgmgﬂéhe&a&hsgﬁmmggm%&@gs@am _mﬁﬁﬁgdﬁ.%tf&ﬁééﬂﬁagi%gﬁ&ﬁé”Vo'Vi”9

mediation, gverexpression or disregulation of kinases in a mamma), the methods comprising

administerifg YAt A RERAIRIRICRIRY BHRUERVIS SHABL yRgpproli(erative disorders of the bladder,
N-(4-i44arnibreadt; fldhypdgosysiby Prddeqmy paostdtel skin and uterus, lymphoid malignancies of T-ccll

asyithienol3, 2-elidin; TykBANIHANAR: MeraRReEYSIsSR, A0S AJIS5RRE kRl Affective amount

of one additional therapeutic %ent or more th%n one afditionql therapeutic agent alone or in
combinatioﬁ’ﬁﬁfﬁ%%’l’?@?é’iﬁ% i, RIS B BB AIRRSRI B PSRRI THEIBAs of treating diseases
involving megiatonyouaraxprbssion,aogisnad sldtioncehkina séigideadnagivhma) cizbeanethods comprising
administeripg.20-lhergiodhRrapauinally ﬁﬁ&@%&%‘i@&%&ﬁé&& adenocarcinomas, papillary
{4-ainino-741-(2-hydrox _Tthyl)-lTh razol-4- ) ) .
Vithiel 13, SETFA P2 Ao EE R R ROP B SRS e FRSE e L PAp e ally - 12 -
RECTIFIE -8Bt RUhEOINISArERma, sarcoma, sebaceous gland carcinoma, seminoma, skin

canect, small cell lupg carcinoma, solid tumors (carcinomas and sarcomnas), small ccll Tung

cancer, stomach cancer, squamous cell carcinoma, synovioma, sweal gland carcinoma, thyroid

cancer, Waldenstrm's macroglobulinemia, testicular tumors, ulerine cancer and Wilms® tumor

20 in a mammal, the methods comprising administering thereto g therapcoutically effective amount of

N-(4-{4-amino-7-] | -(2-hydroxy-2-methylpropyl)-1 H-pyrazol-4-yljthieno[3,2-c]pyridin-3-
v} phenyl)-V-(4-methoxyphenyljures, alone or in combination with radiotherapy.

Another embodiment pertains to methods of treating acoustic nearoma, acute leukemia,
acute lymphocytic leukemia, acute myclocytic levkemia (tnonocytic, myeloblastie,

25  adenocarcinoma, angiosarcoma, astrocytoma, myclomonocytic and promyelecytic), seute t-coil
leukemia, basal cell carcinoma, bile duct carcinoma, bladder cancer, brain cancer, breast cancer,
bronchogenic carcinoma, cervical cancer, chondrosarcoma, chordoma, choricearcinoma, chronic
leukemia, chronic lympbocytic leukemia, chronic myslocytic (gramulocytic) leukemia, chronic
myleogeneous leukemia, colon cancer, colorectal cancer, craniopharyngioma,

30 cystadenocarcinoma, diffuse large B-cell lymphoma, dysproliferative chunges (dysplasias and

metaplasias), embryonal carcinoma, endometrial cancer, endotheliosarcoma, cpendymorma,

- 10 -

RECTIFIED SHEET (RULE 91)
ISAIEP



WO 2010/065825PCT/US2009/066725 effective amount of one additional therapeutic agent or more
than one additional therapeutic agent alone or in combination with radiotherapy. Still another
embodiment pertains to methods of treating diseases involving mediation, overexpression or
disregulation"OAFAHEESEH a mammal, the methods comprising administerffgTHAEE868 Herapeutically
effective amount of Ar-[4-(4-amino-7-{I-1(2,9-2-hydroxypropyl]-1/1-
pyrazol-4-yllthienol3,2-e]pyridin-3-yOphenyl)-AP-(3-methylphenyl)urea, and a therapeutically effective
amount of one additional therapeutic agent or more than one additional therapeutic agent alone or in
combination with radiotherapy. Still another embodiment pertains to methods of treating diseases
involving mediation, IDoverexpression or disregulation of kinases in a mammal, the methods
comprising eitkiHd rEkieptre rnthE trdempisutioalipreticanices. saroapr-teplor positive breast
T:I‘-g-4--(4'at' éfed 4 lﬁf‘fﬁﬁ!@ﬂﬂgg’fﬂ%ﬁb&ﬁlﬁﬁm e lfﬂr?ﬁﬂgfl)rtum%, ﬁ.brosarcomr;]x, Follié;ular Iympl&uma, getm cell !
-pyrazo)-4-ylithieno[3,2:-cipyridin-3-yllphenyl)-N-(4-methoxyphertyOurea, and a therapeutically
effective ar#éaﬁ L@ff%‘ﬂe %&%ﬂ%‘(na f‘ﬁ%%ﬁ%h%é%%%%%@ 1%%%%%’&%8%"(5%%??&% feutic agent
alone or in eawHsifarpeRoiterstivtiTeesiple 4SS divotsas s dippentgrastding ¢anmeethods of treating
diseasgs imﬁl}imimﬁ‘&ﬂﬁﬂﬁ&a&%ﬁﬁ,ﬁ@iﬁ%&ﬁéﬁ&iﬁaﬁiﬁ?@ﬂ%@%@&kﬂ@é?é\%ﬂ@h%%}ﬁmﬂaa'1 Yth(e methods
comprising inistering thereto,a therapeutically effective amount of1V-14-(4-zonjno-7-
1-1(2.5)-2,£§1 %%‘f‘o%(%/“&%%’ﬁ%?éoﬂ‘b@?fz@gﬁ@?ﬁh%n @%ﬁﬁﬁ%ﬁ“ﬁ’? ﬂé‘ffléi‘-’/&ibf’(h!ﬂ‘?‘%oxyphenyl)ur
ea, and a theaspeativallinaftoetios pancemt plostate adititoh siever pebiotiaydigrencisend Thadll one

additional therana it 20RARMHR| MBHbIRS RIINGY e Mlh R HIQINesARYoma, ARG EMbodiment
pertains to methods of tre.atgnl? 1%(1?<d|at§c anc%g‘or neoE)Iasm suc 'as.embryonal rhztbdomyosarcoma,
pediatric allite WmpAOBTAE Tetke T frlfeeﬁ‘l%l B A& ML SRS T R IREHTS®: pediatric alveolar

rhabddmycs@resmarmpauinrbdasiomslastcsopledinomarpeditigidadapiaste, lard eacettlymphoma,

pediatric agaplasHe Medmiobiasionmdoe dalticabnical. sspteld/tahdaklisme afthegentral nervous
syatem, pediatric biphecrzli?‘;[ ic qcut IeukemiaP(‘?ediatric Burkittﬁ Iymphorgﬁ;geﬁ iatric cancers of
icdi

Ewing's fafilly o TaMOre Sueh IS SHATTIVE et POSLTEaPRTA FIR Pk df fIsE4R4plastic wilm's
tumor, pedietitiebiasiors aikisiore Wi saoonos spediatielglio blasivma, wedisiris, shédulloblastoma,

pediatric neaiqblasioreal Bpesiaiimpcyebiasiaiandriuad My shacdarialasis.aedigtric pre-B-cell
cancers (such a;%(%y’k miaﬁc%)ediatric steosarcom, pediatric rhabdoid kidney tumor, pediatric - 13 -
REC?ISIS:IEM flgU"f 154 ERY BT BEE Y SEE FHFEARY RE o8 HBRIB myosarcoma,

and pediateiecrredtkidsnadin 'suetrDgdyiptoindcstintiskinpamosetittemesthodsiins) rising
administering hgrela & 1asaRey sl afiSMmATON oL SORRRRLALAN AT budlgiig or 1
combinatign with radio ther embodi ertains, to methods, of treating pediatric cancer or
neoplasmc')gf,f\§IF1HJJ<'1"SMt ué’r%&?ﬁ%?%gbﬂf r“r??" arPg%]lrifg%%@Tdfé‘f Té‘s‘&‘é&& W’%ﬁﬁ@ﬁ?ﬁ%ﬁ(ﬁéukemia, pediatric
acute myetbgeemillsNeifrenhax iumnieehdoraoriabeloriniosrathradivduiapic anaplastic

epcialyrnoma, pediatric anaplastic large cell lymphoma, pediatric anaplastic medulloblastoma,
pediatric atypicaIAtcr toid/rh doig umor or the central nervous s diatric biphenotypie acute

leukemia, pediatric ﬁ?lﬁ?fgqylrlr?ﬁﬁé;[r%rgf’%geg St %#ﬁ%%r%’%%ﬁ%%ﬁw thors such as primitive
therapeutically effective amount of a compound of formula 1, and a therapeutically effective
amount of one additional therapeutic agent or more than onc addivional therapeutic agent,
Anather embodiment pertaing lo compositions comprising av excipicnt and 3
25  therapeutically effective amount of ¥-(4-{4-amino-7-| 1-(2-hydroxyethyl}-| H-pyrazol-4-
yljthieno{3,2-c]pyridin-3-y1} phenyl)-V'-(3-fluorophenyl)urea, and a therapeutically effective
amount of onc addilional therapeutic agent or more than onc additional therapeutic sgent,
Another embodiment pertains 1o compositions comprising an excipient and a
therapeutically effective amount of N-(4-{4-amino-7-] 1 -(2-hydroxycthyl)-1 H-pyrazol-4-
30 ylthienof3,2-c]pyridin-3-yl} phenyl}-N'-[4-(difluoromethoxy)pheny!jurea, and a therapeutically
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10neumectodermal rumors, pediatric diffuse anaplastic Wilm's tumor, pediatric favorable histology
Wilm'.s tumor, pediatric glioblastoma, pediatric medullobla.stoma, pediatric neuroblastoma, pediatric
neuroblastoma-cierived rnyelocytomatosis, pediatric pre-B-cell cancers (such as leukemia), pediatric
psteosarcom® bed4iEiEFhabdoid kidney tumor, pediatric rhabdomyosarc8FELEHEYSETaTric T-cell
cancers such as lymphoma and skin cancer” the 15 methods comprising administering thereto a
therapeutically effective amount of
N-(4-14-amino7-[1-(2-hydroxycthy1)-lif-pyrazol-4-ylithienot3,2-cipyridin-3-yliphenyl)-N-(3-11uorophenyl
)ure, alone or in combination with radiotherapy. Another embodiment pertains to methods of
treating pediatric cancer or neoplasm such.as embryonal rhabdomyosarcoma, pediatric acute
lymphohlastéitetikemicyped meisiditor 20:mmyaity agwlierimokeina opediditioraltbotgreutic
rhabdomyoggéggma, pediatric anapla.stic ependymoina, pediatric anaplastic large cell lymphoma,
pediatric anaplastic medulloblastoma, pediatric atypical teratoid/rhabdoid tumor of the central nervous
syatem, pediatric éﬁﬁbﬁ&?ﬁ?@%ﬂ{é’?&%miﬁ?ﬁ‘m‘éﬁﬁ ETRIELE A SRENE  itric cancers of
Ewing's famiyrafdeiivols <Sisctiva sipsimitvéd ¢ dtceciod@rhhd (2R drgirpediatsid dlfisgranaplastic Wiles

tumor, Redipii{averable, hisiplogy iyt umaty peciolic.aahlasiama. ed egduloblastoma,
pediatric neuroblastoma, gedlatnc neuroplastoma-derive mycloc%tomatoas, pediatric pre-B-cell

cancers (sufRe¥gY&f tionali e AP IR SR B R hARATR dHEFERRHIRAEE: pediatric
rhabdomyosareomapthacembdifitrint peelncamcarpstittmasdymbhama anihiekinadacer” the methods
comprising ipistesi eiliea oL tiye-a S NG BRI yraol-
30741-<2-&%@Eﬁ?ﬁ%ﬁ%ﬁ%‘?ﬁ%ﬁ%n%ﬁ%gé‘f@% D ey
(ifiuorometh BB e e e DN A RRF ANt hepertsbor ety SHEET
(RULE®1) ﬁﬁtﬁ&ﬂ&@aﬁﬁ&ﬁfﬁﬁ%ﬁﬁm #4562 008/06 6idR Doe additiothbrhembradinagaitpertains to
methods of ”ea“%Bﬁ%&%ﬁ%%&{zﬂ%%'&ﬁﬂbéﬁz‘&&h@&%{ﬁl@{{%g%'a pﬂé}ﬁg{ﬁ}ﬁiarcoma, pediatric

acute lymphoblastie leukemia, pediatric acute myclogenous leukemia, veolar
rhabtlomyoRsrasiHicalx sl iy emEpmtatdbihtdnnitn sddePedribrdaw g btfflymphoma,
pediatric aqamadﬁe-ﬂjﬁhiw@la&npyﬁdmwaﬂnmﬁﬂymm&twwwidnwmbémjzéh&@i@nt_ral
nervous syaieny Rediatiic pipleneiia arsRH IR RGRHE Bh SiisdyppRama, pgdiatric cancers

of F.wing's family of tumors such as primitive neumeetodennal tumors, pediatric diffuse anaplastic
Wilesjtﬁm&%‘?ﬁ’é'diatric favorable histology Wilm's tumor, pediatric glioblastoma, pediatric
mcdulloblastoma, pediatric neuroblastoma, pediatric neuroblastoma-derived inyeloeytomatosis,

pediatric pre-B-cajlifancas Sﬁfﬁﬁ@iﬁ&%ﬁéﬁﬁm'Rniﬂ)_etﬁ&ﬂjGEI{&RQE%@&%A%FRQ%QHQ&E%QPOid kidney

tumor, pediatric rhabdomyosareoma, and pediatric T-cell cancers such as lymphoma and skin cancer"
the methodY EETAEHEIRy ARl gtkiases 18 arormmealdtbamyelinds towpinisg st pinisiering
444-aminothdrede (26y-Brayiadyyitofyd SxbiapyfazolpoptitheTiofdi2:d, [pyfisliheBsydypioatyl-N'-(3-
methylphe pyQutea AlonePLN.0mANAHARNIH. P heram AP ARUNRE SIARdipETIPertains to

methods of treating pediatric cancer or negplasm such as embryonal rhabdomyosarcoma, pediatric

acute lymptisBIRERE IR SATRIAHERIR THP&logenous leukemia, pediatric alveolar
rhabdomyosareofiidl, pethiatrisbogiasticrepandicnmorthadpeiiattiopdiaplas thavidrger cetdiytipphoma,
pediatric agaplastic,meduliablasiamaspediatdis, atvpicalde rladiabdaid AumeL Rl il Sefyiral nervous

syatem, pediatriC biphenotypic acute leukemia,
thereto a therapeutically effective amount of N-(4-{4-amino-7-[1-(2-hydroxyethyl}-1 H-pyrazol-d-

25 yllthienof3,2-clpyridin-3-vl} phenyl)-NM-(3-Nuorophenyl)urea, and a therapewtically effective
amount of one additional therapeutic agent or more than onc additional therapeutic agent alono or
in combination with radio therapy,

Still another embodiment pertaiss to methods of ireating diseases involving mediation,
overexpression or disrcpulation of kinases in 2 mammal, the methods comprising administering

30 thereto a therapeutically effective amount of N-(4-{4-amino-7-{1-(2-hydroxyethy)-1/L-pyrazol-4-
yi|thieno|3,2-cJpyridin-3-y1} phenyl)-N'-[4-(difluoromethoxy)phenyljurea, and a therapeutically
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20 pediatric Burkitts lymphoma, pediatric cancers of Ewing's family of tumors such as primitive
neuroectoclermal rumors, pediatric diffuse anapiastic Wilrn's tumor, pediatric favorable histology Wilms
s tumor, pediatric gliohlastoma, pediatric medulloblastoma, pediatric neuroblastoma, pediatric
ncurobIastoﬁ@&@?ﬂ%%@/elocytomatosis, pediatric pre-B-cell cancers (sU¢HASIEUKERTR), pediatric
psteosarcoma, pediatric thabdoid kidney tumor, pediatric 25 rhabdomyosarcoma, and pediatric T-cell
cancers such as lymphoma and skin cancer" the methods comprising administering thereto a
therapeutically effective amount of N-(4- {4-amino- 711-(2-hydroxy-2-methylpropy1)-1//-pyrazol-4-yl(thi
eno (3,2-cipyridin-3-y1) pheny1)-N1-(4- methoxyphenyl)urea, alone or in combination with
radiotherapy. ~ Another embodiment pertains to methods of treating pediatric cancer or neoplasm
such as 30 %rmf)th"/ﬁﬁ%’l"fﬁ‘éBﬁ@?ﬁ?@@ﬁ?&éﬁﬁ&”ﬁ?@ﬁ%ﬁ@%ﬂﬁé‘%ﬁﬁ&ﬂ%ﬁ@1@8%%51}’6@&&“0 acute
myelogenougeleukaraia, ipechstiiiaiaivedlaratiabeapyyosarcoma, pediatric anaplastic cpendymoma, - 15
- RECTIFIED SHEE it f] cell i horna iatric
anapla.stic medu%ﬁﬂé‘gﬁn@%ﬂéﬁgﬁﬁygﬁ% ‘_téﬂr%l?})qg‘ﬁ{%ﬁ%&c# %LT?%%SF %)f/l%%vé%{xrig?%é‘r’\%us syatcm,
pediatric biBHERSRERHUT S TEAREHNT OhRHATES cOBURSRERIiBrR dp eemart bR aiRHIDgving's
family af unhergsutiragapticaiivaireccassosterMalsrinatsnpadiatizyltinser-anapiagtic: Yeilm's tumor,
pediatric faygrable,hj Vilm s umc iathe gli a,.pediatric medulloplagtoma,
pediatric ne}gg}%ﬂ[ﬁg{ %%Qggiﬁm%ﬂr%@ﬁ%a&;ﬁ/ﬁ Lﬁ@g{g‘g !(Eirrﬁ%t%%#;%qégﬁl%tﬁ%%ﬁrg-B-cell
cancers (sUéialy e al ope aldifierplssnstisee b etmerm b rddiinral tharesutisediatric
rhabdomyagaitama: and pechadsied wiellagivaerssuch as lymphoma and skin cancer” the methods
comprising administeri er ther ically effective amount of N<l 4-Dsamina- 107- | 428)-2,3
-dihydroxypropylr's&?ﬁé%%ﬁo %@B?ﬁié%n%%%agge‘%%%%‘:’@“?% é?r%e ‘fj"ﬁ\sl-u(lzf? me r61>¢<y1p l((:’:‘zﬁ‘yOurea,
alone & in ReHsHRRERTEY (Ui disrasisae aldy nasEn addneEYTE dﬂﬁhﬂ{sp@r i adoRfpOERE N-(4-
]£|4-amir;lo-7&15&;;{2;{‘&&@{?@4&3&1&cffd‘:@wmhﬂwlimm{)i-&n?t@i‘pﬂi@i?hfkﬁkgrahﬁémg)ﬁ-\e{bfﬁ; 15
uotophen rea; N- 2 -141-(2- -1 fir-pyrazal-4-yllthienol3,2-c
Ipyridin-3p%%@?%ﬁﬁ%@?ﬁé%ﬁﬁ%gﬁ% eﬁﬁgﬁ%»ﬁ%?%‘ﬁ%%nﬁ%f% andi
-)(2.5)-2-hyeReptesy tilaive yraowit alymapdditions] shernpgrenvasy ophemyirnenaeddiiingbhenyOurea;
20N-(4-{4-smigeulit hdchihwohoxy iR cnshimapiudin rkpyiazabyd-yi )thi enn[3,2-c] pyri di n-3-

15 Still another embodiment pertaing to methods of treating diseascs involving mediation,

overexpression or disregulation of kinases in & mammal, the methods comprising administering
thereto u therapeutically effective amount of N«j4-(4-amino~7~{ 1 -[(28)-2,3-dihydroxypropyl}-1 A=
pyrazol-4-yl}thieno[3,2-clpyridin-3-yl)phenyl}-NV-(4-methoxyphenyljures, :md a therapeutically
effective amount of one additional therapeutic agent or more than one additional therapeutic

20 agent alone or in combination with radiotherapy.

Another embodiment pertains to methods of treating pediatric caneer or neoplasm such as
embryonal thabdomyasarcoma, pediatrie acute lymphoblastic lenkemia, pediatric acute
myelogenous loukemia, pediattic alveolar rhabdomyosarcoma, pediatric anaplastic epcndymoma,

25  pediatric anaplastic large cell lymphoma, pediatric anaplastic medulloblasioma, pediatric atypical
teratoid/rhabdoid tumor of the central nervous syatem, pediatric biphenotypic acute leukemia,
pediatric Burkitts lymphoma, pediatric cancers of Tiwing's family of tumors such as primitive
neurocctodermal romors, pediatric diffuse anaplastic Wilm’s tumor, pediatric favorable histology
Wilm’y ramor, pediatric glioblastoma, pediatric medulloblastomna, pediatric neuroblastoma,

30 pediatric neuroblastoma-derived myelocylomatosis, pediatric pre-B-cell cancers (such ay

leukemia), pediatrio psteosa}cuma, pediatric rhabdoid kidney tumnor, pediatric
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yl) phanyl)-W-(4-methoxyPhenyOurea; and N44-(4-amino-7- | -i (28)-2,3 -dih.ydroxypropyI3-
1H-pyrazol-4-y1}thien013,2-cjpyridin-3- yOphenyli-N-(4-methoxyphenyl)uree. and therapeutically
acceptable salts thereof. In a first aspect, there is provided a pharmaceutical composition
comprising &t RAELERESS excipient and a therapeutically effective amouRESRRIBHITEId as defined
above or therapeutically acceptable salts thereof. In a second aspect, there is provided the use of a
compound as defined above in the manufacture of a medicament for treating cancer.  Still another
embodiment pertains to N-(4-{4-arninci-7-1 1-(2-hydroxyethyl)-111-pyrazol-4-
ieno[3.2-c]pyridin-3-ylipheny1)4Y'-(3-fluorophenyOl1lrea. Still another embodiment pertains to
Ar-(4-(4-amino-7-[1-(2-hydroxyethyl)-1H-pyrazol-4-

yllthieno[3, 2hebdyrigirsBeytiphaendgdhiuie- (sifil crnrasthriphapiciiscad skinStil-another embodiment

pertains to Méé%%me&%ééﬂi&%;?%&%’ PIRRY 14&91&‘&% jSér_eya%{.ﬁmm of & compound of o
thieno(3,2-o]pyridin-3-yl)phenyll-Ar-(3-niethylphenyOurea. il another embodIhent pertains to
W-(4.4-amiff5eria L BORS GF dk Gesbinatinn srobsriodempiy razol-4-y |
Ithieno[3,2-clpyridim@hgHphboyinéti(dembthoyphedybiiesiny el A8 A/A0e825RE A $3002/066 725
ﬁ“” a”‘BtheEﬁBP}‘E}QQJ_ B HIDE, 0] %ﬂ%&aﬁ@#%ﬂﬁé%ﬁ%‘%s '#&%ﬂﬁdfg‘%@/ﬁ“Sﬁ%ﬁ' |
pyrazol-4-ylythienop,2-clpyridin-3-yI)phenyll-M-0-methoxypheuyOurea: Stll another embodiment
pertains to REUPHERA detrrBimprdisitia Al vanaeibabifenysysemeppadiericananimtd engsdwsters, amides,
salts of propedigaicsaliplaftiedtess celhtyaplionaf praisieis aaspalc medalilRihel RubedimgMJpertains to
N-(d-(-amigae NN () RN el B — ~
o e
yllthleno[3,2-c}py_r| |n-3{-yngﬁény )-AP-(3- _d‘o%%ﬁesﬁgfﬁﬁf‘é’%?lgﬁ& f‘HE‘F% "é%&f%&ﬁi}‘%@&%ﬁ?%e salts,
prodrugs, SSEITIGRIEIE Ympbampyseiulls carsoriduing sdhaibanttunarmides ahpigofive0Still another
embodimentyeetaddsioFyin{d:{patiairio FHade abysliny i) shidrioy) pélnf: favorable histology
yI]thleno[3,gJ§£p¥rﬁ%§9Qﬁ§hg Mppmwl%@m@emt%}&mgégg%augg zht%?;d tQ%E?&?Ut'gally acceptable
salts, prodrugs, esters, amides, salts of prodrugs, salts a.and salts"cf amides ereor:
pediatric neuroblastoma-derived myelosytomatosis, pediatric pre-B-cell cancers (such as
leukemia), pediatric psteosarcoma, pediatric rhabdoid kidney tumor, pediatric
rhabdomyosarcoma, and pediatric T-ccll cancers such as lymphoma and skin cancér, , the
15 methods comprising administering thereto a therapeutically effective amount of N-(4-{4-amino-
7-{1-(2-hydroxycthyl)- 1 H-pyrazol-4-yljthieno}3,2-¢]pyridine3=yi} phenyl}-V'-(3-{luorophenylure,
alone or in combination with radiotherapy.
Another embodiment pertains to methods of treating pediatric cancer or ncoplasm such as
- embryonal rhabdomyosarcoma, pediatric acute lymphoblastic leukemia, pediatric acute
20 myelogenous leukemia, pediatric alveolar rhabdomyosarcoma, pediatric anaplastic ependymoma,
pediatric anaplastic large cclt lymphoma, pediatric anaplastic medulloblasioma, pediattic atypical
teratoid/rhabdoid tumor of the central nervous syatem, pediatric biphenotypic acute leukemia,
pediattic Burkitts lymphoma, pediatrie cancers of Liwing's family of tumors such as primitive
- neuroectodermal rumors, pediatric diffuse anaplastic Wilm’s tumor, pediatiic favorable histolog
25  Wilm’'s wmor, pedigtric glioblastoma, pediatric medulloblastoma, pediattic neuroblastoma,
pediatric neurohlastoma-derived myclocylomatosis, pediatric pre-B-cell cancers (such as
leukemia), pediatric psteosarcoma, pediatric rhabdoid kidney tumor, pediatric
rhabdomyosarcoma, and pediatric T-cell cancers such as Iymphoma and skin cameer, , the
methods comptising administering (hereto a therapeusically effective amount of N-(4={4-amino-
30 7-[1-(2-hydroxyethyl)-1/{-pyrazol-d-yljthicno| 3,2-¢Jpyridin-3-y1} phenyt)-N'-[4-
(difluoromethoxy)phenyljures, alone or in combination with radiotherapy.
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Still another embodiment pertains to N-14-(4-amino-741-{(25)-2-hydroxypropyl1-1a-
15pyrazol-el}thieno[3,2-c]pridin-3-y1)phenyll-AP-(3-methylphenyOurca, and therapeutically
acceptable salts, prodrugs, esters, amides, salts of prodrugs, salts of esters, and salts of amides
thereof. Stlll‘éfr‘i’o?t?l]é’%?mg)godlment pertains to .N-(4-{4-amino-711-(2- hydr&’@TﬂW@{?ﬂ}fﬁ?%yl) I
H-pyrazol-4-yl)thienop,2-elpyridin-3-yl}phenyl)-AP-(4-methoxyphenypurea, and 20therapeutically
acceptable salts, prodrugs, esters, amides, salts of prodrugs, salts of esters, and salts of amides
thereof. Still another embodiment pertains to N14-(4-amino-7-41-1(28)-2,3-dihydroxypropyl]41/-
pyrazol-4-yllthienof3,2-c]pyridin-3-y1)phenyll-iV-(4-mothoxyphenyOurea, and therapeutically
acceptable salts, prodrugs, esters, amities, salts of prodrugs, salts of esters, and salts of amides
25thereof; DETAIAEBhE RS BRIRMRN GRS THE BN E rRese pediainp saptshorisRET LS founds

herein are 1gRg m%ihmrh%@ﬂ&eﬁ@,(wﬁmd&&msmphum.umenmnpm@ai@babetucal superscripts)

and may be s eC|f|caII embodied. - 17- CTIEI DSHEET% E‘ngl l[:.
701010656 BRI peliatric IYgan%re%‘n ATk Rttt ‘ﬁ‘i"‘gtg%?B{%{ér“ve oAt

maintained H@haﬂmtaescdm&b@% bireptions. tedielsin anaoiasig Wﬁﬂ?@l@‘ﬂ%t@ﬁ&fﬁeﬁmﬁg%ore than
one atoym ajg.alfacheadiareud & ﬁié Iefianasvoit g ales prarmidebRundssiond iakampecific

embodiment fav ble 0i thesame dlffe,ret apother specific em dlmenthavmg
the same id’@ﬁﬁ%‘? '@g %‘m" %%r%cherel fe erzlsog%% F%?éﬁ‘bpéﬁﬂa%ﬁed to the

parent moIacumm@ﬁanylthmughpaémmyg‘éﬁlmémplimﬁé’ﬂmmmmkylpﬁélﬁfﬂgéa’ﬁ@?é‘iﬂ“?@ﬂé% to a group

derived froRyg3Uaigit, grea@itcgt@%&%aﬁas@&Hfﬁﬁdﬂhﬂ%ﬁﬁé@&%g&ﬂﬁw%ﬂmm@ ten carbon

atoms, Thepg?ligt]r?c xt]e?x!:%bﬁ?tgmg ﬁle?'g/eg m?e ulé)srt%gm glﬁl%ade te rctgrngcdilEcahccrs (such as

10 leukomia), pediatric psieosarcoma, pediatric rhubdoid kidney turmor, pediatric
rhabdomyosarcoma, and pediatric T-cell cancers such as lymphoma and skin cancet, , the
methods comprising administering thereto a therapeutically effective amount of N-|4-(4-amino-
7-{1-[(28)=2-hydroxypropyl]-1 H-pyravel-4-yi} thieno[3,2-c pyridin-3-yDphenyl {-V'-(3~
methyiphenyurea, alone or in combination with radiotherapy.

15 Another embodiment pertains to methods of treating pediatric cancer or ncoplasm such as
embryonal rhabdomyosarcoma, pediatric acutc lymphoblastic leukemia, pediatric acute
myclogenous leukemiz, pediatric alveolar thabdomyosarcoma, pediatric anaplastic ependymoma,
pediatric anaplastic large ccll lymphoma, pediatric anaplastic medulloblastoma, pediatric atypical
teratoid/rhabdoid tumor of the central nervous syatem, pediatric biphenotypic acute leukemia,

20 pediatric Burkitts [ymphoma, pediatric cancers of Ewing’s family of tumors such ag primitive
neuroeciodermal rumors, pediatric diffusc anaplastic Wibm’s tumor, pediatric favorable histology
Wilm's tumor, pediairic glioblastoma, pediatric medulloblastoma, pediattic neuroblastorna,
pediatric ncoroblastoma-derived myelocytomatosis, pediatric pre-B-cell cancers (such as
leukemia), pediatric psteosarcoma, pediatric rhabdoid kidney tumor, pediatric

25  rhabdomyosarcoma, and pediatric T-cell cancers such as ymphoma and skin cancer, , the
methods comprising administering thereto a therapeutically effective amouni of V-(4-{4-smino-
7-41-(2-hydroxy-2-methylpropyl)-11L-pyrazol-4-yt|thieno{3,2-c|pyridin-3-yl } phenyl)-V-(4-
methoxyphenylurea, alone or in combination with radiotherapy.

Another embodiment pertains to methods of treating pediatric cancer or neoplasm such as

30 cmbryonal rhabdomyosarcoma, pediatric acute lymphoblastic levkemia, pediatric acute
myelogenous leukemia, pediatric alveofar rhabdomyosarcoma, pediatric anaplastic cpendymoma,
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The term "haloalkoxy," as used herein, refers to a haloalkyl group attached to the parent molecular
moiety through an oxygen atom. 15The term "haloalkyl," as used herein, refers to an alkyl group, as
defined herein, substituted with at least one halogen, as defined herein. The tcrtit "hydroxy," as used
herein, refers to a -OH group. The term "hydroxyalkyl," as used herein, refers to an alkyl group
substituted with at least one hydroxy group. 20The term "KDR" means kinase insert domain receptor
(a type lll receptor tyrosine kinase) and is also known as FTXI, VEOFR, VEGFR2, and CD309. The
term "VEGFR" means vascular endothelial growth factor receptor. The term "PDGFR" means
platelet-derived growth factor receptor. Compounds of this invention may contain asymmetrically
substituted carbon atoms in the 25 R or S configuration, wherein the terms "R" %n I'S are as defined
in Pure Appkiaitenme{loT6)ts: w3 horbern SEHiaGiH ARG HS PR ?ﬁ@if@f’%‘hﬁg tted Qgrf)on atoms
with equal kg&gwmgﬁlmsﬁ%g@ﬂmiammﬁmﬁ&hﬁmmiMémﬁﬁm excess of

one configuration over the other are assigned the configuration.in excess. plefetaphyarexcess of
about SSW&%%}W@B?@F@@BW%H%';‘C%%E& 4 85?‘ Sg%%%}yand still more preferably an excess

greater thapabaubdehBs REGT, FHEBRHIEES [uplstio 1y ik pmop eydiatric favoradle isidiogy

2010/0858 850 C.TUSPA0HAG0 125 A% pedisinabedhicinsentiopeitmeantiabimbaase raceric

© mixturds an relative and absolute diastereoisomers of the compeunds REIEqt; .1, pE-ompounds of this
invention ma&%@e@ﬁ%ﬁ%ﬁﬁﬁ%&?ﬁﬁ#&m‘%ﬁé’% o ca on-nitrogen double bonds in the E or Z
configuratigrimifereiadibeidesositorep it iighdrid iddrs pStitR¥E BN opposite sides of the
carbon-carban,Of carbon-niogendoiieapad.ans e ienpporapiesanisAigher theder substituents

on the samé %’e ¥ the carbon-carbon or carbon-nitrogen double.hond rpined.hy.the
Cahn-Ingoretired® somnsHRE F%H’l@éﬂ“f‘ﬁ%géa?ﬁ"ﬁ%&raﬁagfa &%ﬂ%\%ﬁ?&% rgr:né(;/%gigjggg)é%@:s a mixture of "F."

and "Z§ isom{qqﬁm@gﬁp&t&%ﬁhﬁlﬁawmm&w&l‘é@ee&i%ﬂaéw&iﬁ&ﬁéﬂéi’é‘fﬂ"é’m&‘hm mixtures 1t1
thereof Wher% a ﬁroéxoltr)] of a ayé?l@&%Qmmmg%m%@another. Examples of tautomers
imi [

include, buf& éucf%’o, eto-enol, phenol-keto, oxime-nitroso, nitro-aci, iminc-enaminc and the
like. Compounds of this invention containing NH, C(0)011, OH or SH moieties may have attached
thereto prodrug-fapning:meeieiiesidie prodns geformingrkoieties are removed by 15 metabolic

processes fund {Eﬁmgc’e’yﬁ” _H}Bp(}f(ggtﬁmy}p_gmggmeﬁm&;@)gjﬁy@m@ryaHljmw).«m—arodrugs are

useful for adjusting such rmaeolcinetie properties of the compounds as solubility and/or
hydmphobiieyenbseipet in the gastrointestinal tract, bioavailability, tissue penetration, and rate of
clearance. y.(4.{4-amino-7-[1-(2-hydroxycthyl)-1 H-pyrazol-4-yl]trienof3,2-¢ pyridin-3-yi} phenyl}-N'-{4-

{diftuoromeihoxy)phenyl furea; .
N-[4-(4-amino-7-{1-] (28)-2-hydroxyprapyl}-1H-pyrazol-4-yl} thieno[3.2 -¢]pyridin-3-yl)phenyl]-

N-{3-methylphenylureza;

20 Ne(d-{d-amino-7-[1-( 2-hydroxy-2-methylpropyl)-1 F-pyrazol-4-yi Jthieno|3,2~¢1pyridin-3-
1} phonyl)-N-(4-methoxyphenylures; and
N-[4-(4-amino-7-{1 -[(28)—2,3~dihydmxypmpyi}» 1 H-pyrazol-4-yl}thieno|3,2-clpyridin-3-
yl)pbenyl] ~N'-(4-methoxyphenyljurea and therapeutically zcceptable salts thereof.

In a first aspect, there is provided a pharmaceutical composition comprising at ieast one

25 excipient and a therapeutically effective amount of a compound as defined above or

therapeutically acceptable salts thereof.
In a second aspect, there is provided the use of a compound as defined above in the

manufacture of a medicament for treating cancer.
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Metabolites of compounds of this invention produced by in vitro or in vivo metabolic 20processes, may
also have utility for treating diseases associated with ovcrexpression or disregulaiion of protein
kinases. Certain precursor compounds which may he metabolized in vitro or in vivo to form
compounds of this invention may also have utility for treating diseases associated with ovcrexpression
or disregulation of protein kinases. 25Compounds of this invention may exist as acid addition salts,
'basic addition salts or zwitterions. Salts or compounds having Formula tare prepared during their
isolation or following their purification. Acid addition salts are those derived from the reaction of a
compound of this invention with acid. Accordingly, salts including the acetate, adipate, alginate,
bicarbonate, citréitd, aaofar tmdohiarno aeEaine &%&éﬁf@ﬁ&%@‘fﬂéﬁrgfﬁoﬁgm’&é f‘%ﬂﬁﬁﬁ’r‘é‘;‘

30camphojaifaainbeisidianaie prighipansididonpaigylfuraarate, glyeerophosphate, glutamate,
hemisulfate, heptapoate, hexanpate, hydrochloride, rgrpide, iqdige; Jactebignate, - 19 -
RECTIFIED SH E@ﬁﬁ%ﬁé@%}ﬁ@ﬂ%&%@%@d@gﬁg{f&%ﬁ%ﬁs g(%%%@f%}g%%%@rﬁaleate,
mesitylengHtifemndic)-thetidindsyifokue )i ncsntanalebmedivate, oxalate, pamoate, pectinate,
persulfate, phosphatg,Ris'alfoBHaRio paisinsus iates-saitsate.{ thi(yanhexctiohiosatEtic,

trifluoroacetie, para-toluen ul‘t‘%\g}a dgu ciecanoate salt f‘é mpounds of this invention are
meant to BE&ABIALE “fWﬁf@ i é’é%’g#]y 5 ?3%@&?%5“ ga%@ g‘f‘ r?fltlnl%rr%i)ounds are those derived from
the reaction of tifeiit capiza dshofithimtrestationtwvith théAmeippon r62-Esdro e dtidreent-or
phosphatg gf ﬁgﬂgmgm,ﬁﬁjjgjggllgpﬂ%dj%m@ﬁygswm,@alﬁw@f@ﬂﬁmagnesium. Compounds
having Formga I ' may be administered, lbr example, lineally, ophthalmically, 10orally, osmotically,
parenterally (intramuscularly, intraperintoneally intrastemally, intravenously, subcutaneously), rectally,
topically, transdermally, vaginally and intraarterially as wall as by intraartieular injection, infusion, and
placement in the body, such as, for example, the vaseulature, 15Therapeutically effective amounts of
a compound having Formula | depend on recipient of treatment, disease treated and severity thereof,
composition comprising it, time of administration, route of administration, duration of treatment,
potency, rate of clearance and whether or not another drug is co-administered. The amount ola
compound having Formula used to make a composition to be administered daily to a patient in a single
dose or in divided 20 doses is from about 0.03 to about 200 mg/kg body weight. Single dose
compositions contain these amounts or a combination of submultiples thereof: Compounds having
Formula | may be administered with or without an excipient. Excipients include, but are not limited to,
encapsulators and additives such as absorption
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25accelerators. antioxidants, binders, buffers, coating agents, coloring agents, diluents, disintegrating
agents, emulsifiers, extenders, tillers, flavoring agents, humectants, lubricants, perfumes,
preservatives, propellants, releasing agents, sterilizing agents, sweeteners, sal ubilizers, wetting

agents, mixtHeStHetEEEand the like. 30Excipients air preparation of comffoSitiori8?dbfiptising a

compound having Formula Ito be administered orally include, but are not limited to, agar, alginic acid,
aluminum hydroxide, 10 RECTIFIED SHEET (RULE 91) ISA/EP WO
2010/065825PCT/1JS2009/066725 heavy) alcohol, benvyl benzoate, 1,3-butylene glycol, carbomers,
castor oll, cellulose, cellulose acetate, cocoa butter, corn starch, corn oil, cottonseed oill,
cross-povidone, diglycerides, ethanol, ethyl cellulose, ethyl laureate, ethyl oleate, fatty acid esters,
gelatin, germ oil, gitidesethgtyoehedingromedais il MidrbaymopylhEdmizllingkoispampdnal isotonic
saline, Iactqgeamagpgmwgr@ggﬁ,wﬁg@}jmﬁmq%%%ﬁm@!, monoglyeerides, olive olil,

peanut oil, potassium phosphate salts, potato starch, povidone, propylene glycol, Ringer's solution,
safflower oil, sesame oil, sodium carboxymethyl cellulose, sodium phosphate salts, sodium lauryl
sulfate, sodium scibivanatasriseindincatearnitadios cetamyldofifanatés Suaderputasiants, tale,

tragacanth dipbakeie iy fpid-ala0hnk-isieRriARs o WARNMIHES RIS AL AN NG kg Excipients for

10 prepara%i?glegg compositions comprising a compound having Formula 1to be administered
ophthalmica ﬁ/ or‘orally include, but are not limited to, 1,3-butylene glycol, castor oil, corn oll,

cottonseed oil, etfitileh it catiel bstatpeofibooifé}-gémaminil; Hio ULkt E e FpbyisepIapancl, olive
ol polyethylanedpenisppranvienroabisolysesame ph-taGE I WaIEIER, ABd g e. Exciplents
a

for preparation of compositions comprising a compound having Formu 15It_0ybea ministered

osmotically&?(rﬂl& E&%d%%% 5%5“?7&’1@%&* %?%Wﬁ%‘ﬁﬁ‘%ﬁﬂﬁ%%&ﬁ@@iﬁﬁﬁﬁﬁ%e%xtures thereof

and tHé like. ExciBidinacibesmpediattonreftsinstpdéitiefvs munpTiglag -2ydompatist Favingopanula Ito be

administergtsiargiexelpy asislon Bkl gk {iash e SkDUIRRASIRL SASBLAlh SR cotonseed
i, Ri

oil, dextrose, germ oil, groundnut oil, liposomes, oleic acid, olive oll, peanut olil, Ringers-solution,
safflower Gif “S&8 lr?w%“%?r,pgg@rﬁgsaﬁs% misles, salls, AEpRATHES SRR ertorideeltrintrmidesr, mixtures
thereof anéh#eiike. Excipients for preparation of compositions comprising a compound having
Fonnula Ito be agminisieied: ALvaginalyinglid t-are pot.limy cocoa butter,
polye}?ylene m%ﬁcgl ;%’éﬂ?;gﬁ?f%hefggfﬂm%wﬁ e%@%ﬁﬁn@%%ﬁﬂg&ﬁﬁgﬁﬁe expected to
he usaful WHEFC taal e SRRy A b R R b therapaismidtabolites,
antimitoticacesniploliflisativdsugaurars idmadses, isdibitdrsydotias rsalpofiasisspandnaterst desdysample, Bel-xl.,
Be!l-wand {38hf1) inhibitors, Ber-Abl kinase inhibitors, BITE (Bi-Specific T cell F.ngager) antibodies,

biologic responsg. I odifli%rsé cgcéi(g)—d(?sgendent lgp s; inhibitars, cell cycle inhibitors,
300yc|ooxygenase-1n12 Talgl _Iftoxpsf' FREPTERRR ] (i ﬂ@ﬁﬁﬂ&‘g%“%}‘ﬁé@@’@ﬁﬂ@ﬂ?%@%tor inhibitors,
growth factbrimwarsitdrsligiencihéctopridioid-yiisiR)dionkHmohs ynatopduemacadylase -21 - RECTIFIED
SHEERT (Rikdkdpddix By dEEptable salts, prodrugs, csters, amides, salts of prodrugs, salts of cslers, and

salts of amides thereof,

Still another embodiment pertains 1o N-{4-(4-amino-7-{1-| (25)-2,3-dihydroxypropyl}-144
pyrazei-4-yl} thiene[3,2-clpyridin-3-yliphenyl] —N—(%me{hnxyphenyl)urea, and therapeutically
acceptable salts, prodrugs, esters, amides, salts of prodrugs, salts of csters, and salts of amides
25  thereol.

DETATLED DESCRIPTION OF THE INVENTION
Variable moietics of compounds herein are represented by identifiers (capital Tetters with

30 numerical and/or alphabetical superscripts) and may be specifically embodied,
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WO 2010/065825PCPUS2009/066725 (1-1DAC) inhibitors, hormonal therapies, immunologicals,
inhibitors of apoptosis proteins (RP's) intercalating antibiotics, kinase inhibitors, mammalian target of
raparnycin inhibitors, inicroRNA's mitogen-activatcd extracellular signal-regulated kinase inhibitors,
multivalent bi{EliA¢f ¢P6¥8IRs, non-steroidal anti-inflanunatory drugs (NSAIDSR/pepusmRtadenosine
$diphosphate)-ribose polymerase (PART') inhibitors, platinum chemotherapeutics, polo-like idnase
(PIK) inhibitors, proteosome inhibitors, purine analogs, pyrimidine analogs, receptor tyrosine kinase
inhibitors, rchnoids/deltoids plant alkaloids, small inhibitory ribonucleic acids (SIRNA's), topoisomerase
inhibitors, combinations thereof and the like. 10A BITE antibody is a hi-specific antibody that directs
T-cells to attach cancer cells by simultaneously binding the two cells. The T-eell then attacks the target
cancer cell, Exemplavyusimrire Anatibdetidenthibal eopetecdiurasanain v idnedrfot M FRO)sbimhtunramab
(Micromet MGHB21:a66s therdile sAPSHRMANS AR RRRGM 3 NAYING e RdRYsouS, RN AdARES or
chemically odifigqhnuﬁzl otides. The modifications shall not abolish cellular activity, but rather impart
increased stabiy and/orifti&ased cellular potency: Examples of chemical modifications include
phospborothioate groups, 2'-cleoxynucleotide, 2'-OCII3-containing ribonucieotides,
2'-Fribopucleotideg; i amataxy Ry LHRYABGSRIdES w@ati [ T@ .SLRNA,can have
20varying IetF%ths 10£8§§%Q§%E¥h§%{§u%qsﬂ(hai(p%ﬁfc 3%55%%%%%%%3@ éﬂ §I‘gé§n'}lll¥cfl’<%/gaps,

[

mismatches foles FRSTREH SRS BB SrRRCAERYE eriRedhe st dsRttisain embodiments, a

double-stranded siRNA (dsRNA) can have the same number of nucleotides on each strand (blunt

ends) or asymmettig, eds(aNRENeRAREd HIRiAY ' ent on the sense
and/or the %% rge st[an(g, as%/ell as preséﬁt%%%?g g%%é%ﬁ]%ﬂgﬁéﬁﬁgﬁeg%%%n "5strand.

tise
Multivalent BEFRGTTOERM iR Stfrs comprising two or more antigen binding sites. The
multivadfent binding hprstain dtcpsb tenabil heriinefns dite drave deviliréenos melghamtiganshiading sites

and is genejiplly HakaAlAbBGR DG BRURAM YN REdE IR IRYlisRecific 30 binding protein” means a
binding protein czﬁgable 0 iwdjpg wo or mare related or unrelated targets. Dual variable domain

(DVD) binding prot&fri& & 12tPafate MEIAFU IR WiehPEH iR er soF REBTPEIED SHEET (RULE 91)
ISAJEP WO 20107068825 REH/82009/865F24n, rofers s a haloalkyl group attached 1o the parent

moleeulsr moiety through an oxygen atomn.
15 The term “haloalkyl,” as used berein, refers to an atkyl group, as defined herein,
substitutcd with at Jeast one halogen, as defined herein.
The term "hydroxy,” as used herein, refers 1o a —O1I group.
The term “hydroxyalkyl," as used herein, refers to an alkyl group substituted with at least
one hydroxy group.

20 The term “KDR” means kinase inseri domain receptor (2 type Il receptor Lyrosine kinase)
and is alse known as FL.K1, VEGER, VEGFR2, and CD309.

The term *VEGFR” meuns vascular endothefial growth factor receptor.

The term “PDGIFR” means plutelet-desived growth factor receptor.

Compounds of this invention may contain asymmetrically substituted carbon atoms in the

25 Ror$S configuration, wherein the terms “R” and “S” are as defined in Pure Appl, Chern. (1976)
43, 13-10. Compounds having asymmetrically substituted carbon aioms with equal amounts of B

and 8 configurations are racemic at those atoms. Atoms having excess of onc configuration over

the olher are assigned the configuration in excess, preforably an excess of about 85%-90%, mora

preferably an excess of about 95%-~99%, and still more preferably an excess greater than about
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proteins binding proteins comprising two or more antigen binding sites. Such DVDs may be
rnonospceifie, i.e., capable of binding one antigen or multispecific, i.e., capable of binding two or more
antigens. DVD binding proteins comprising two heavy chain DVD polypeptides and two light chain
DVD polypeﬂf@%@%{f’g‘?%ferred to as DVD Ig. Bach half of'at DVD 1g compfEESHHHEENY chain DVD
polypeptide, a light chain DVD polypeptide, and two antigen binding sites, Each binding site comprises
a heavy chain variable domain and a light chain variable domain with a total of 6 CDRs involved in
antigen binding per antigen binding site. Alkylating agents include altretamine, AMD-473, AP-5280,
apaziquone, bendamustine, 10 brostallicin, busulfan, carboquone, carmusline (FICNU), ehlorambueil,
CLORETAZINF.61) (laromustine, VNP 40101M), cyclophosphmnide, decarbazine, estramustine,

fotemustinepgiuipstranids; fasiamiden KWy, Jabiustines(Chikl res afastdamidemd spbiatan,
mitnbronitol, mitolactol, niraystine, nitragen mustard N-oxide, ranimustine, temozolomide, thiotepa,
TREANDA ERGEmuEthe f"?roe u?au, fofosfamide and the like. 5 Angiogenesis inhibitors -
include endothelifkspreuifits rédeipioragiionimayidhasentrine sayhemiss dephirdhags gréalotactor receptor

(EGFR) inhiitous, desslinsrawihiactor 2 JagppiendhOrRrahimkiiiars mairbsme talapieiginase-2
(MMP-2) inhibitors, matrix metallqproteinase-9 (MMP-9) inhibitors, platelet-derived growth factor
receptdr (PBEERTHETHIBPSY ) F‘o‘}%%ggﬁ%ﬁaﬁi%gl89%?%%3&?3& gngecﬁﬂ% 8 %e%ﬁﬁefg%r receptor
tyrosine kin4Seepvisearb)dhripider submdapisive tha semectiss ofitbe AR ereToy Pebirctrexed disodium,

1, Y2315} MFAhdbieraniic 0eeEidd BB canesiinmicammiy Ruks STAdAgaskibine),
clolarabine, 25eytarahine, C@{?ﬁz@? oefosfitte ggj;?ginedq?hziqnoside, decitabine, deferoxarnine,
-€ rbo [

doxifluridin®’ ‘RIS, T2 BRI ofur b S 1 iR ole-4-carboxamide), enocitabine,
ethnylcytidine, fludtamabimes Bf tHin breatiesi Hp Aot 88 Fawiaets AL I HEBVBARWSEMZ ARC
e e ol e, Gelocote, ool 2 - RECTIFIED
SHEET (RUPBSIHEIER s St e B RS TR o e o R R AT, Ribavirin,
triapine, trimdtiexgte, S-1, tiazofurin, tegalur, TS-1, vidarabinc, UFT and the like, Aurora 'cause
inhibitors includeAgRatia2o N BORbn VatnbRthandittg dikerl, onRek pieiainsJaliniters include
A RS oA vl benes. TR PRSIRRLROAE AER O pctpg ol gonucleotidep.
ehlorogl, 1 inisisiolinpioeesy mdtteliystiby spmpenpdsduningythy- orfl RILUENRE Y enfb) 11 -
((plienylsulfgry byRaciRYRR QRRB ARk R Hhek BREGRESKINNA iR BiTihebhn P 4s((2-(4-
ICchlorop ey O o e GO s TR Y ARIRS AL L S DRERARY U (R)-3-
penetration, and rate of clearance. _
Metabolites of compounds of this invention produced by in vitro or in vive motabolic
20 processes, may also have utility for treating disenses associated with overexpression or
disregulation of protein kinases.
Certain precursor compounds which may be metabolized in vitro or in vivo to form
compounds of this invention may also have utility for freating diseascs associated with
overexpression or disregulation of protein kinases.
25 Compounds of this invention may exist as acid addition salis, basic addition salts or
switterions. Salts of compounds having Formula { are prepared during their isolation or
following their purification. Acid addition salts are those derived from the reaction of a
compound of this invention with acid. Accordingly, salts including the acetate, adipate, alginate,
bicarbonate, citrate, aspartate, benzoate, benzenesultfonate (besylate), bisulfate, butyrate,
30 camphorate, camphorsufonate, digluconate, formate, fumnarate, glycerophosphale, glutamate,

hemisulfate, heptanoate, hexanoate, hydrochloride, hydrobromide, hydroiodide, lactobionale,

e
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(morpholin-4-y1)-1-((phenylsulfaityl)methyl)propyEarnino)-3-
WrifluoromethyEsulfonyEbenzenesulfonamide (ABT-263), GX-070 (obatoelax) and the like.

Bar-Abl kinase inhibitors include DASA'lINIe (BMS-354825), GLEEVEC (i atinib) 15and the like.

CDK inhibitoP4rieideSa7ZD-5438, EMI-1040, BMS-032, FIMS-387, CVT-PSS4USPR0%psATa0I
GPC-286199, MCS-5A, P1)0332991, PHA-690509, sdicielib (CYC-202, R-roscovitinc), ZK-304709 and
the like. 20 COX-2 inhibitors include AFIT-963, ARCOXIA(r) (etoricoxib), BEXTRA(r) (voldccoxib),
13MS347070, CELF,EREX(r) (cclecoxib), COX-189 (lurairacoxib), CT-3, DERAMAX-X(r) (deracoxib),
JTE-522, 4-methyl-2-(3,4-ditnethylphenyl)-1-(4-sulfamoylphenyl-1H-pyrrole), MK-663 (etoricoxib),
NS-398, parecoxib, RS-57067, SC-58125, SD-8381, SVT-2016, S-2474; T- 25 614, VTOXX(r)
(rofecoxib) Eridtthmiikele EEFRY mibiionstin maéi@lﬁ@bﬂammahﬂtﬁﬁmmm midipoBomes,

EGFV&CC'QﬁaEM 3980, Ed%ﬁﬂl%(&hfﬂét de, Ipf B, A RIROYIRSIRES3A() (gefitinib),
TARCEVA rlotlnlh or 81 -774), TP-38, EC é‘(l;é{on pr teln TYKERE(r) (]apatlnl ) and the like.

30-24-R PR EIPIoRe A B s 8 edtsesesHB 8798 ErbB2
receptor mhmmmmes@mmmmm@mas Codwrerdriip Yhigriastnzom 8o)icEMERBM: @Apatinib),

OMNI AR G 2Rl BB TG T AR BNGZARA D569, 1160,

ciFIER2 (HERZ vaccine), APC-8024 (1-TER-2 vaccine), anti-HER/2neu bispecific antibody,
B7.her21gC5¥ R £ %ﬁ?n&%féfﬁ’éﬂf’ﬁ@%’é?ﬂ%*%ﬁ?ﬁ?&&%@sﬂ*ﬁ%& o dRpIassiuRg the like.
Historic decaieitylasadindaitsitgrinclude depsipcptide, LAQ-824, MS-275, trapoxin, suberoylanilide
hydroxamic acid (SAHA), TSA, valproic acid and the like. 1011SP-90 inhibitors include 17-AAG-nab,
17-AAG, CNF-101, CN1e-101Q, CNT-2024, lg DMAG, geldanamycin,IP1-504, KOS-953

MYCOGRAle (hriERe BTy piemustseRes & Je. bcallys epbthabmieally adicicol,
SNX-2112pS8IA808tER det0erdid iftetike;ulbintiipesind agpdip thsissterastiv sninpluaefpoMab (a

fully humag, gffinifmarieddaptamenss p‘ﬂ@&&mfg\vnggea&g Conanunuma[.)mﬁm death

receptors (e.g" pro-apoptotic receptor agonists OR ETR2 TOl 0DC0145,
(lexatumurEiB§-esar iesiopggivpie, @'af%?"“él’t’?dfﬁéfﬁ}iuﬂ‘f&bbas* or exampic, the

vasculature,

15 Therapeutically effective amounts of a compound having Formula ! depend on recipient
of treatmoent, disease treated and severity thereof, composition comprising i, time of
administration, route of administration, duration of treatment, potency, rate of clearance and
whether or not another drug is co-administered, The amount of a compound having Formula [
nsed to make a composition to be administered daily to a patient in a single dose ot in divided

20  doses is from about (.03 to about 200 mg/kg body weight. Single dose compositions contain

- these amounts or a combination of submultiples thorcof.

Compounds having Formula I may be administered with or without an exeipient.
Bxcipionts include, but are not limited 16, encapsulators and additives such as absorption
25  accelerators. antioxidants, binders, bulters, coating agents, coloring agents, diluents,
disintegrating agents, emulsificrs, extenders, fillers, flavoring agents, humectants, lnbricants,
perfumes, preservatives, propellants, releasing agents, sterilizing apents, sweeteners, solubilizers,

wetting agents, mixtures thereof and the like.

30 Exeipicnis for preparation of compositions comprising a compound having Formula I to

be administered orally include, but are not limited to, agar, alginic acid, aluminum hydroxide,
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20MEK inhibitors include ARRY-142886, ARRY-438162 P0-325901, PD-98059 and the like.

MTOR inhibitors include AP-23573, CC1-779, everolimus, RAD-001, rapamycin, temsirolimus and the
like. Non-steroidal anti-inflammatory drugs include AMIGESIC*(salsalate), DOLOBID4 MOTRIN(5)
(ibuprofen), ®RIBIEHPERetoprofen), RELAREN(r) (nahtunetone), FEIDEREDES9itE%$¢aM), ibuprofen
cream, ALEVO (naproxen) and NAPROSYN)e (naproxen), = VOLTAREN(r) (diclofenac), INDOCIN(r)
(indomethacin), CLTNORIL(r) (sulindac), TOLECT1N(r) 30 (tolmetin), LODINE4 (etodolac), TORADOI,
(ketorolac), DAYPRO(r) (oxaprozin) and the like. - 75 RECTIFIED SHEET (RULE 91) ISNEP WO
2010/065825PCPUS20091066725 PDGFR inhibitors include C-451, CP-673, CP-868596 and the like.
Platinum chemotherapeutics include hifalutin, ELOXATIN(r) (oxaliplatin) eptaplatin, 5lobaplatin,
nedaplatin, EamRiiuohat kigryytbehuplatihy-Bayiaptafivenchtheniics cRobp dik edtiniase, sahibiters include

81-2536 anghthesikaol BIambosRIRMIR analogs 5510, ABT-567, TSPa.206.the like. 10
R A A S v L

VEGFR inhi it%rsénclgde@ Q?TI : ]
ribozytne tHAEThFRBNESEn Z Lie Ehoii BiwifheltRcalingsmpledyosmdEeiron,
(Emeryvilleg@yinubeiti hifslAEpEpyBEXAZDIREE lisepRbd] A3dpdivsA6iR, MASY ) SiphiRegaptarnib),

NEXAVAR b, 9006}, DAZORAN . 4), lanib (PTK-787
ZK-22235A8;%§%Q%|’3@% %ﬁ%ﬁ%q%’&f?msx \*}l*éc@%%}f“%?ﬁ?%’é‘?ﬂ%&rﬁ \%]‘rl‘m%é%ﬁ BS6474) and

the like. A ﬁ‘@éei?‘féﬁrd’gtﬁ’i‘fe?é‘ﬁi@tﬁ?giﬁ?ﬁfbHﬁé%‘%ﬁ}miem&'myem witiowerpikin, annamyein,
adriarnycingeBinEN i Xedi{ gabtepmyhin )t alose sobicin pRoAFHaY. des CiolOBE (R :RA¢liposornal

A o o R T
(valrubici n)tfg?ﬁfgé{é‘é?ﬁﬁﬁﬁgﬂ{ﬁ@ﬂkéﬁg}ﬁeﬁdes’ waler, mixturcs thereof and the like, Excipients for
10 preparation of compositions comprising a compound having Formula T 1o be adminisiered
ophthalmically or orally include, but are not limited 1o, 1,3-butylens glycol, castor oil, cotn o,
cottonseed oil, ethanol, fatty acid esters of sorbitan, germ oil, groundnut oil, giycerol,
isopropanal, olive oil, polyethylene glycols, propylene glycol, sesame ofl, water, mixtures thereol'
and ihe like, Dxcipients for preparation of compositions comprising a compound having Formula
15 [io be administered vsmotically includs, but ace nat Hmited io, chiorofluotohydrocarbons,
ethanol, water, mixtures thereof and the like. Excipients for preparation of compositions
comﬁrising a compound having Formula I 1o be administered parentcrally include, bt are not
limiled to, 1.3-butanediol, castor oil, com oil, cottonseed oil, dextrose, germ oil, groundnut oil,
liposomes, oleie avid, olive oil, peanut oil, Ringer's solution, salflower oil, sesame oif, soybean
20 oil, U.B.P. or isotonic sodium chloride solution, water, mixtures thereof and the like. Excipients
| for preparation of compositions comprising a compound having Formula I to bo administered
rectally or vaginally include, but are not limited to, cocoa butter, polyethylenc glycol, wax,

mixtures thercof and the like,

25 Compounds having Formula 1 are expected to be usefid when used with
alkylating agents, angiogenesis inhibitors, antibodies, antimetabolites, antimitolics,
antiproliforatives, aurora kinase inhibitors, other apoptosis promotets (for example, Bel-x1., Bel-
w and Bfl-1) inbibitors, Bet-Abl kinase inhibitors, BiTL (Bi-Specific T cell Fngager) antibodics,
biologic response modificrs, cyu} mn-dependent kinase inhibilors, cell eyele inhibitors,

30 cyclooxygenase-2 Inhibitors, DVD's, leukemia viral oncogene homolog (Erbi32) receptor
inhibitors, growth factor inhibitors, heat shock protein (TISP)-90 inhibitors, hisione deacetyluse
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Topoisonnerase inhibitors include aclarubicin, 9-aminocamptothecin, amonafidc, 25 amsacriue,
bccatecarin, belotccan, F3N-80915, CAMPTOSAR(r) (irinotecan hydrochloride), camptotheein,
CARDIOXANE(r) (dexrazoxine), difflommecan, edotccarin, BLLENCE(r) or PHARMORUB1CINIu
(epirubicin), BiBpBYI@E3Ekatecan, | 0-hyciroxycamptobecin, gimatecan, ILRKEERPEHYARGRANtroNe,
orathecin, pirarhuciu, pixantrone, rubitacan, sobuzoxanc, SN-38, tafluposide, topotecan and the like. -
26 - RECTIFIED SHEET (RULE 91) ISAIEP WO 2010/065825PCT/US2009/066725 Antibodies
include AVASTIN(r) (bevacizumab), CD40-specific antibodies, chTNT-1/B, denosumab, ERBTTUX(r)
(ecnocimab), IUMAX-CDA4(r) (zanolimumab), 101-' 1 R-specific antibodies, lintuzumab, PANOREX(r)
(edrecolatnab), RENCAREf (WX 0250), RITUX.AN(14 5(rituximab), ticilimumab, trastuziinab and and
the like. Hoﬁ#ahévm%&@shmé!mmyt@ﬁas%z@wwefwwstpmﬁ)fe@awé&aﬁme)
arzoicifenc M&Q%Xﬂ)mbmlmmm}nﬁmE@Bﬁﬁﬂbtﬁ@@é{@f@bﬁr@eﬁaﬁmagslore|In
DESOPANI(r. tane), dexame one OG ENIL(n), (flutamide VISTA xifene), 10
APEMATM %f)t((fr%go i"ig%#“é’ﬁtl" %\f? or%llg"l é?aﬁ'ﬁé%éi‘%ﬁe (’f’}’l' LR %Y%’%i‘ RA(T)
(letrozole), Mm%wglnmﬁ@&H@MEmﬂmwg&@Sﬁﬁ?ﬂf@mA@E G Eing) (sevelamer
carbonate) ﬁ@%i@%d%@mz@@wm%@ﬁ%mmﬂ%ml&AHEELP 18(rkEpikgRristone),

NILANDRQO ég_‘ m|d NOLV )é% )éffamom en C|tr e PLENAXIS'TM abarcllx) precinisone,
PROPECIA(PI'}‘& CHS o)) "of anc, sUB ‘ﬂa"s %”f 3 EFRP Igfgﬁﬁ‘i’ilng hormone
releasing h@wm@(@%ﬁ?ﬁtmmmﬁiﬁ@iréwmaIémiiﬂ W@RMLl(an*ﬁmaﬁe(Méwasume)

ZOLADEX {{pstaliny e sengliil 2 o6mibrdiles Deltaidsand fginoids include seocalcitol (EBIO8Y,
CB1093), lexacalcitrol (KH1060), fenretinidc, PANRETIN(r) (aliretinoin), ATRAGEN4' (liposomal
tretinoin), TARGRETIN2 20 (bexarotene), LOD-1550 and the like. PARR inhibitors include
ABT-888, olaparih, KU:504Bainy Dbpsigtifisaniiidg dou Bigicr(t- 80 R-4181cB k6081l BNO-2231 and

the like. 75?4@%@8@@%&5@@% dlcane m&ltlmsﬁ%%a\ﬂﬁ&rﬁﬁs&rge@béﬁ%mnn&%ﬁi inorelbinc

and the lik tcaso n gA'Eiltors inc d@VELC (hortezornib 132, NP]-0052, PR-171
and the “k(;% T5711 ﬁ@%‘ Exlgxfn giSmeﬁ\Qm) bb?ma umom:)b I(\ﬂ/(f; cmm&.!.'\{/l 103)
and the like.
15 SiRNA's ure moleoules having endogenous RNA bases or chemically modified

nucleotides. The modifications shall not abolish cellular setivity, but rather impart increased
stability and/or increased celtular potency. Examplos of chemical modifications include
phosphorothioate groups, 2'-deoxymueleotide, 2'-OCI [3-containing ribonucieotides, 2'-F-
ribonucleotides, 2'-methoxyethyl ribonucicotides or a combination thereof, The sikRNA can have
20 varying lengths {10-200 bps) and structures (halrping, single/double strands, bulges, nicks/saps,
mismatches) and proccssed in the ecll 1o provide active pene silencing. Tn certain embodiments,
a double-siranded siRNA (dsRINA) can have the same number of nucleotides on each strand
{blunt ends) or asymmetric cnds (overhangs), The overhang of 1-2 nucleotides can be present on
the sense and/or the antiscnse e,'tz'ar‘xda as well as present on the 5'- and/ or the 3'-onds of a given

25  girand,

Multivalent binding proteins are binding proteins comprising two or more antigen
binding sites, '{he multivalent binding protein is preferably engineered to have the three or more
antigen binding sites and is generally nol a1 naturally occurring antibody, The term “multispecific

30  binding protein” means a binding proiein capable of binding two or more related or unrelated

targets. Dual variable domain (DVD) biuding proteins arc tetravalent or multivalent binding
-23 -
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ISA/EP WO 2010/065825PCT/U52009/066725 Examples o( immunologicals include interfcrons
and other immune-enhancing agents. Tnterferons include interferon alpha, interferon alpha-2a,
interferon alpha-2b, interferon beta, interferon gamma-la, ACTIMMUNEFY (interferon gamma-Ib), or
interferon galirfa e M binations thereof and the like. Other agents incRfdE SEHEARERONES
,(LFN-ct), BAM-002 (oxidized glutithione), BEROMUN' (tasonerrnin), BEYO<AR(r) (tositumomab),
CAMPATIi(r) (alcmtuzumab), CTLA4 (cytotoxic lymphocyte antigen 4), decarbazine, denileukin,
epratuzumab, GRANOCYTE(r) (Icnograstim), lentinan, leukocyte alpha interferon, imiquimod,
MDX-010 (anti- CTLA-4), melanoma vaccine, mitumomab, molgramostim, MYLOTARCITm
(gemtuzumab 1Q ozogamicin), NEUPOGENG (filgra.stim), OncoVAC-CL, OVAREX6 (oregovomab),
pemtumom&B'OW%%%%‘E@T}?WWW“@ﬁd?@ﬁb@l‘?ﬁn%%fﬁﬁ%tiﬁ?%i@MW&r’F}ﬂﬂébéIeukin,
THF.RACY S8 ty@aafivs.€ atptte cGbioding olzanifgexoARIdiIZAME: (i) mupabiherBReiGrbRUS
PharmaceutigglsindsdR0 if] I%li.% ) ;10.(Tetrachlorodecaoxide
(Tccio)), P%Og%%ﬂ%%ﬁlgr %@%ﬁjkm), IZQA?[%%)%{?\I%%E \éﬁ{?r%af %%?%A’E&ﬁ%%ﬁgéﬁ%‘dﬁ%b),
ZEVALIN(r) (S8R MR AL RECet A it & i VD Isibrshibal ispBNS leewticessarc agents that
modify defehsayruéuhdishsighdticg, arfznidnia DVDipldgeplide spansRSafiieh Badurival, growth, or
differentiati i > ' tiztumor activity. and include include krestin,
lentinan, si%&f@aﬁi,ﬁ %é%b%%l%&gp g%%%@% 6&%@3&5’%%%4 I?%Jﬁgnl ﬁg;lgiﬁ%%ﬁg I‘l’l%g.a%h' (fm%idine
analogs incTﬁ’(ﬁ!?eW&r%{?ﬁ%éf‘(f’h’FN&ﬂiﬁ'&%"é‘){%Wd&ﬁ@%ﬁ%@& doxifluridine, FLUDARA'
(fludarabinc), 5-FU (5-lluorouracil), floxuridinc, GEMZAle (gemcitahine), TOMUDEX(r) (ratitrexed),
TROXATYLTh (tri Iding.Lr ilabine 2phike, Pubne analogs include LANVI
(thioguanine) andf??l gilflﬂ%q ?gg{é%%%ﬁg%?gg%jbm%@ﬁn%%%{% %aglrﬂlgoﬁweél%%’ aﬁ)’%’t%ﬁ’ﬁﬁn,
epothiféne BreRaYsindsuipmpearhoqne, carmustine (RCNU), chlorambucil, CLORITTAZINEY

hydroxyphanbiamine)pxicio: ixh)-renhanibanesaesionaniie,ahepins (> 247550), - 26 -
RECTIFIED,SHEET R.%JL}E 91) I P_WO 2010/065825PCT/US2009/06672 pachtaer,
TAXOTERE () TR B TR DAL P AU AT s Sk S oA,
ZK-liP0 (syhitdartabpinhistne yétragtheniigard N-oxgiermpinmaing fithisAsivendanieaspalso he used as
radiosensitilzl@gamjﬂgg@@%@gﬁl{gﬁ,‘gﬂ%&qﬁg%%@ ] g@?hﬁ)&ﬂ‘ ples otradiotherapy include external

beam radiotherapy, teletherapy, brachtherapy an unsealed source radiotherapy and the like.
Additiéf\ally, compounds having Formula | may be combined with other chemptherapeutic agents such

as ARRAXANET AnABQhhiiR3rs 061 (HrpepybdiarsiasrsedRiphihitmhe ARYE 1§NG) (AdSCMV-p53
vaccine), %%Q%Qe‘i’m Hyﬁ%l%‘%@r Qg%%&*t?&@?ﬁ) inhikitors, insulin growth factor-2 receptor

(IGFR-2) inhibitors, matrix metalloproteinase-2 (MMP-2) inhibitors, matrix metalloproteinase-9
(MMP-9} inhibitors, platelet-derived growth factor receptor (PDGFR) inhibitors, |

20 thrombospondin analogs, vascular endothelial growth factor receptor tyrosing kinase (VEGER)
inhibitors and the like.

Antimetabolites incude ALIMTA® (metrexed disodium, LYZ31514, MTA),
S-azacitidine, XELODA® (capecitabine), carmofir, LEUSTAT® {cladribine), clofarabine,

25 cytarabine, cytarabine ocfosfale, cytosine arabinoside, decitabine, deferoxamine, doxifturidine,
cilornithine, FICAR (5-ethynyl-1-8 -D-ribofurancsylimidavole-4-carboxamide), enocitabine,
ethnylcytidine, fludarabine, 5-fluorouracil alone or in combination wiih lepcovorin, GEMZARY
(gemeitabing), hydroxyurca, ALKER AN@(_meiphamn), mercaptopurine, 6-mercaptopurine

riboside, methatrexate, mycophenolic acid, nelarubine, nolatrexed, ocfosfate, pelitrexol,

-3

RECTIFIED SHEET (RULE 91)
ISA/EP



AMPLIGEN(r) (poly 1:poly C121.1, a synthetic RNA), APTOSYN(r) (exisulind), AIREDIA(r) (pamidronic
acid), arglabin, L-asparaginase, mamestane (1-methy1-3,17-dione-androsta-1,4- diene), AVAGE(r)
(tazarotene), AVE-8062 (combrcastatin derivative) BEC2 (mitumomab), cachectin or cachexin (tumor
necrosis fact8l, EHHUERM (vaccine), CEAVAC(r) (cancer vaccine), 15 CEEEUISH A3t ukin),
CRIME:NE(r) (histamine &hydrochloride), CERVAR1X(r) (human papillomavirus vaccine), CHOP(r) (C:
CYTOXAN(r) (cyclophosphamide); 14: ADRIAMYC1N(r) (hydroxydoxorubicin); O: Vincristine
(ONCOV1N(r)); P: prednisone), CYPATTm (eyprotcrone acetate), combrestatin A4P, DA13(389)EGF
(catalytic and translocation domains of diphtheria toxin fused via a His-Ala linker to human epidermal
growth factor) or TransMTD-107RTm 20 (diphtheria toxins), dacarbazine, dactinomyein,
5,6-dimethykanstatinonititb-ade Ribavidriapned rimatteraiai S S MEoNTM weglal ditribe |lactate),
DIMERICINE (L EANPrIRaspmedotion), diseodermolide, DX-8951f (exatecan mesylate), cnzastaurin,
EP0906 (epithilone B), GARDASIC (quadrivalent human papillomavirus (Types 6, 11, 16, 18)
recombinant vaccine), CIASTRIMMUNE(r), GENASENSE(r), OMK (ganglioside conjugate vaccine),
OVAX(r) (prostate\2beskises\alsibivey, ihdlskugitidrd Shidbréiie Sy Wior§andahsidiss.ibandronic acid,
ION-ID}, IL-13- PE38, 1L-13-PE38QQR (cintredekin besudotox), IL-13-pseudomonas exotoxin,
interferon-a, interferon-y, RTNOVANTmM or MEPACTI'm (mifamu‘rtide),1 lonafgmib, 5,10-
methylenetetrahy@?b?d?ﬁl@?%iﬁ@lﬁé‘?ﬁ%"(ﬂ@%éécwHﬁﬁﬁﬁﬁ?&}?&iW&WKS&%?(NEQM),
RECTIFED S L ) R e SO NEEE eSO p0I R P55 i prcieas
.ribgnucleasc
o). GREE AR AR TR AR et SN RO AR e
ORA'1'1IF pheTMsitiiteatiy DSa i Eming (i zeresairemisel ¢RIV RRENE-MAG(Fnurinc
monogjonalianiipacheh-8adiiaxely PANBIMEXER) (ASERNRERRLMAS TR RSy CRIIPrISING
20(S)pr0t0%ﬁatut§aﬂjb% §)®P}P ang 2 Sgggloet%eﬁlnaxgs%ﬁ%h{qagﬁT)), panittimumab, 5 PANVAC(r)-VF
(investigatiSAHPEENEEFVACT eejz,ly %‘Jgasl rga 0,115‘1? nterferon A, phonoxodiol, procarbazine,
rebimastat{(REMB &tk tiadienenaiivreide IMDEGHEdEhitbelossRrd tadeoxiral),
SOMATULILNE(r) LA (lanteotide), SORIATANE(r) (acitretin), staurosporine (Streptomyces
staurospores), talabostat (PT100), TARGRETIN(r) (bexaf ) PR D11A-paclitaxel),
TELCYTA(r) (carRtathingsejnkibggss tﬂ‘ﬁﬂﬂféﬁ%‘%4&%’5&@?@%‘%@5&&@?@%@%@%%,
thalidggnidend REBRATOPE(r) (STn-KLH), thymitau (2-amino-3,4-
dihydro-6-methyl-4-oxo-5-(4-pyridylthie)quinazoline dihydrochloride), TNFERADEThf (adenovector:
DNA carrier containing the gene for tumor necrosis factor-a). TRACIEER(r) or ZAVESCA(r)
(bosentan), tretinfoRi(REGHOR) Ineldm AR 4Pl BN MR (BY 8 BMSx84 W20 2IN(), ukrain
(derivative mivajkaigig Sromsiiegeaaesee PDOIARRIARY AVPNS09, (solividibaHavEa3 antibody),
XCY'ITRIN(r) (mq [ I I YTM (atrascntan), XYOTArrm (paclitaxel poligiumex),
YONDELI 'rz)o%?rﬂgg%e% é%f?\%gzgg%'?ﬁéllh\lﬁéml?mr) (dexrazoxane), ZOMETA(r) (zolendronic acid),
wrabin and the like. To determine Aurora B activity of representative compounds of the invention.
Active 20 AuroradhenzReisacamhis aARTasr vax DR anstitdtds BEXERafhbinlank ST fusion
protein (Upstate)) were incubated in wells of a 384 well plate with biotinﬁlted historic;113 peptide

residues 1BMYBLTREFHERREAT FelererilroUE SR semisnerof Rt M 4E . PES buffer, pH
7.4 contaiping.MeGil 2rsediymatravarpdaitcanthlaion X 4afaAbenteagrT tperraay ek
663 (etoricoxil), NS-398, parecoxib, RS-57067, SC-58125, SD-8381, SVT-201 6, 82474, T-

25 614, vioxx® (rofecoxib) and the like,

LEGER inhibitors include ABX-EGF, anti-EGFR immunoliposomes, EGF-vaccine, EML-
7200, ERBITUX® {comximab), FIR3, IgA antibodics, IRESSA® (gefitinib), TARCEVA®
- (erlotinib or OSI-774), TP-38, EGFR fusion protein, TYKERB® (lapatinib) and the like,
30
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was stopped with EDTA and anti-phospho-histonc 1-13 Europium Cryptate (Cis-Bio) and SA- 25 APC
(Phycaolinlc, Prozyme) were added to detect the phosphopcptide. The amount of phosphorylation was
determined by the time-resolved fluorescence ratio of signals at 665 um and 615 rim. The IC50's were
calculated by 8P UR6TRtial fit of" the inhibition values with the inhibitor ¢SrcBRtPALBHE Tsing Assay
Explorer software. - 30 - RECTIFIED SHEET (RULE 91) ISAIEP WO
2010/065825PCPUS2009/066725 To determine Aurora A and C activity of representative
compounds of the invention, Active Aurora A or C enzyme was incubated in wells of a 384 well plate
with biotinylated STK substrate-2 (Upstate), 1 mM ATP, and various concentrations of inhibitors in a
Hepes buffer, pH 7.4 containing MgC12, sodium othrovanadate, and Triton X-100. After 1 hour, the

reaction Was $ st&ppitiresthtEDifiiki ameliamitige OB g8 - BTRK 0D (hedeaio) Gy pram{tUpstate) and
SA-X1.665 (Upstate), lded 1p dete hepeptide. The nt. of phosphorylation was
determined(g)ﬂkg ﬁ%?éu |r‘1111\g1}?s]§§/%% fl{?1 r@s‘%ﬁﬁ%‘gﬁg{éigégé 8?%%%1@%?26&%%%“’1%@ 0S were

calculated Kpeafaeniph $ENHIE 0 6f ERB1HbIbRIoH6 & al HER DHERE imaibi euheeMreliBRS USing Assay
Explorer sofyare; Mt wreriersynriheraciivis.gf ﬁlﬁh\é@ﬂgas; &g%&% @@@g@gﬁ@#&k‘ fje-resolved

fluorescence SLIT ,:F) in vitro kj}n se assay was used. (Mathis, G., ITRF( nology. J Biotnol
Screerr, 1908 REF I 860 1A ARRE PR 818 BalKY. Kaplita, David J. Hayes, Young- %an Park,

Christine Pemell, John S. Major and Gdrard Mathis, Drug Discovery Today, 1998, 3, 333-342.) 15For

example for KDRy G, ﬁ&!&a&éﬁéﬁﬁ@@%&ﬁéﬂ%&%ﬁ(@rﬁxt?.gﬂ) 50, ith, 9,5 uM

N-biotinylated substrate (Hiotin-Ahx-AFEF.YFFLA-arnide SE , 1)), variols concentrations of
inhibitor in TRXERSHEIHE BB AME ABBESHN: TS 6 R hedihi-MnC12, 0.1% RSA and 1
mM DTI, 40 uL final volume), ATP (1 mM final conc.) in a black 3M- well plate. After 60 minutes
inoubgyion at rORIPIPRIRHES IGIRAIAANARAYAOChEr YA ALYlRNghaRTFes FDTA
solution (final approximate congentrations; 30 mM ED:I'A,ﬁ.l%Q BSA, 0.1% [fton - 00’and 0.24M
KF) and a égTBf%%%%@ﬁﬁﬁ%ﬁ’hé@ﬁgﬁgawgséf%XHM%U@WW%@B@S*(@FMM%M
6.51kg/welAaRfithSepRalyi66in BLIAAT. P PU6: Krddinfopli N KFy DS ) MasmOdER 400tearaagtion mixture.
The quenglgd reaction was allowed to standat room temperature for 3 hours and was then read in a
time-resolved fluorescence detector 25(InVision, Perkin-Elmer) at 620 urn and 665 mu sequentially
with excitation. The ratio between the signal of 620 nrn and 665 nm was used in the calculation of the
ICss. IDetails for fheiviariousduptméspaneishmsinde Aaibliab (Taliehhdisclosesy isdieadgtidis(6)" as SEQ

ID NO: 2) 'Q&I@mﬁaﬂuﬁm@ﬁ %lﬁﬁggﬂéf Jﬁ&tﬁ'ﬁﬁﬂ;ﬁ%&ﬁ&@mﬂ (e.g., pro-apoplotic

receptor agonists DR4 and DRS5), conatumumab, FTR2-S101, GDCO145, (lexatumuumab), 11GS-
1029, LBY-135, PR(-1762 and tratazumab.

20 MEK inhibitors include ARRY-142886, ARRY-438162 PD-325501, PD-98059 and the
like.

mTOR inhibitors inclicie AP-23573, CCI-779, everolimus, RAD-001, rapamycin,
tersirolimus and the like.

[
1))

Non-steroidal anti-inflammatory drugs include AMIGESICY (salsalate), DOLOBID®
{(difluniisal), MOTRIN® (ibuprofen), ORUDIS® {ketoprofen), RELAIEND (nabumetone),
FRIDENLEY {piroxicam), ibuprofen cream, ALEVE® (naproxcn) and NAPROS yN¥ (naproxen),
VOLTAREN® (diclofenac), INDOCIN® (indomethacin), CLINORIL® (sulindac), TOLECTIN®
30 (tolmetin), LODINE® (etodolac), TORADOLY (ketorolac), DAYPRO™ (oxaprozin) and the like,
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PDGFR inhibitors include C-451, CP-673, CP-868596 and the like.

Platinum chemotherapeatics include cisplatin, ELOXATIN® {oxaliplatin) eptaplatin,

5 lobaplatin, nedaplatin, PARAPLATIN® (carbaplatin), satraplatin and the like.
Polo-like kinasc inhibitors include BI-2536 and the like.

Thrombospondin analogs mclude ABT-510, ABT-567, TSP-1 and the like.
10

VEGFR inhibitors include AVASTIN® (bevacizumab), ABT-869, AEL-748,
ANGIOZYMET™ (1 ribozyme that inhibits angiogenesis (Ribozyme Pharmaceuticats (Boulder,
C0.) and Chiron, (Emeryville, CA)) , axitinib (AG-13736), AZD-2171, CP-547,632, IM-862,
MACUGEN (pegaptamib), NEXAVAR® (sorafenib, BAY43-9006), pazopanib (GGW-786034),

Is  vatalanib (PTK-787, ZK-222584), SUTENT® (sunitinib, SU-11248), VEGF trap, ZACTIMA™
{(vandctanib, 71)-6474) and the like.

Antibiotics include intercalating anli’f;iutics aclarubicin, actinomyein I3, amrmbicin,
annamyein, adriamyein, BLEN OXANE® (bleomyein), daunorubicin, CARLYX™ or MYOCET"
20 (liposomal doxorubicin), elsamitrucin, epirbucin, plarbuicin, ZAVEDOS® (idarubicin),
mitomyein €, nemorubicin, neocarzinostatin, peplomyein, pirarubicin, rebeecamycin,

stimalamer, stespiorzocin, VALST. AR® (valrubicin}, zinogtatin and the like,

Tapoisomerass inhibitors include aclarubicin, 9-aminocamptothecin, amonafide,

25  amsacrine, becatecarin, belotcoan, BN-30915, CAMPTOSAR® (irinotecan hydrochloride),
camptothecin, CARDIOXANE® (dexravoxine), diflomotecan, edotecarin, ELLEN CE¥ or
PHARMORUBICIN® (epirubicin), ctoposide, exatecan, 10-hydroxycamptothecin, gimatecan,
urtotecan, mitoxanirone, orathecin, pirarhucin, pixantrone, rabliccan, sobuzoxane, SN-38,

tafluposide, topotecan and the like.
- 26 -
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65 CSE-Ir Iv1-11is(6)- (.1517-1R Q547., 072 50 10 Fit; M-11is(6)- 11T3 0569. 8903 50 MOOR- hate
OST- Fusion 100 Table 2 and Table 3 demonstrate the utility of Examples 1-6 as inhibitors of
multiple kin ases, 5Table 2 VEGRF family PDGFR Family KDR

16

20

WO 20610/065825 POT/US200%/066725

Antibodies include AVASTIN® {(bevacizumab), CD40-specific antibodies, chTNT-1/B,
denosumab, ERBITUX® (cotuximab), IUMAX-CD4Y (zanolimumab}, IGFIR-specific
antibodies, lintuzumab, PANOREX® (edrecolomab), RENCAREX® {WX G250, RITUXAN®

(titeximab), ticilimumab, trastuzimab and and the like.

Hormonal therapies include ARIMIDEX™ (anastrozole), AROMASIN® (excrestane),
arzoxifenc, C ASODEX® {bicaluiamide), CLTROTIDEY (cctrotelix), deparclix, deslorelin,
DESOPAN® (trilostane), dexamsthasone, DROGENIL®, (flutamide), EVISTAY (raloxifene),
AFEMAT™ (fadrozolc), FARESTON® (toremifene), FASLODEX™ (fulvestrant), FEMARA®
(letrozole), lormestane, glucocorticoids, HECTOROL® {doxercalciferof}, RENAGEL™
{sevelamer carbonate), lasofoxilene, leuprolide acetate, MEGACE® {megesterol), MIFEPREX®
{milkpristone), NILANDRON™ (nilutamide), NDLVADP.X® (tamoxilen citrate), PLENAXIS™
{abarclix), prednisone, PROPECIA® {finasteride), rilostane, SUPREFACT® (buserelin,
TRELSTAR® {Tuleinizing hormone releasing hormone (LHRHY)), VANTASR (Histrelin implant),
VETORYLY (trilostane or modtastane), ZOLADEX™ (fosrelin, goserelin) and the like,

Deltoids and retinoids include seocalcitol (EB1089, CB1093), lexacalcitrol (KH1060),
fenretinide, PANRETIN® (aliretinoin), ATRAGEN® {(liposomal tretinoin), TARGRETIN®
(bexarotene), LOD-1550 and the fike.

PARP inhibitors include ABT-888, olaparib, KU-59436, AZD-2281, AG-014699, BSI-
201, BGP-15, INO-1001, ONO-223]1 and the like,

Plant atkalaids include, but are not imited to, vincristine, vinblastine, vindesine,

vinorelbine and the like,

Proteasome inhibitors include VELCADLE® (bortezomib), MK3132, NPL.0052, PR-171

and the like,

Z27-

RECTIFIED SHEET (RULE 91)
ISAJEP



FI,T1 CSF1R FLT3 cKIT 1Cso (ELM) 1050 (PM) leso (ELM) 1C10 (ELM) Ws* (ELM) Example
0.00159 0.00125 0,00342 0.0013 0.01953 2 0.00265

10

15

20

25

30
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Examples n!’immunologica.[é include inferferons and other immune-enhancing agents,
Tnterferons include interferon alpha, interferon alpha-2a, interferon alpha-2b, interleron beta,
intcrforon pamuma-la, ACTIMMUNE® (interferon gamtna-1b), or interferon gammawnl,
combinations thereof and the like. Other agents include ALPAFERONE® JIFN-t), BAM-002
(oxidized glutathione), BEROMUN® (tasonermin), BEXXAR® (tositumomab), CAMPATH®
(alomtuzumaly), CTLA4 (cytotoxic lymphocyte antigen 4), decarbaving, denileukin, cpratuzumab,
GRANOCYTL™ ({lenogtastim), lentnan, leukocyte alpha interferon, imiguimod, MDX-010 (anti-
CTLA-4), melanoma vaccing, mitumomab, molgramostim, MYLOTARG™ (gemhizumab
ozogamicin), NEUPOGEN" (filgeastim), OrcoVAC-CL, OVAREX® (oregovomab),
pemiumomab (Y-mulIMIFG1), PROVENGE® (sipuleucel-T), sargaramostim, sizofilan,
teceleukin, THERACYS” (Bacillus Calmette-Guerin), ubenimex, VIRULIZIN®
(immunotherapeutic, Lorus Pharmaceuticals), Z-100 (Specific Substance of Manzyama (SSM)),
WF-10 (Tetrachlorodesaoxide (TCDO)), PROLEUKIN® (aldeslenkin), ZADAXIN®
(thymalfasin), ZENAPAX® (daclizumab), ZEVALIN ® (90Y -lbritumomab tiuxetan) and the ke,

Riological response modificrs arc agents thal modify defense mechanisms of living
organisms or biclogical responses, such ag swrvival, growth, ot differentiation of tissue colls to
direct them to have anti-tumor activity and include include krestin, lentinan, sizofiran, picibanil

PF-3512676 (CpG-8954), ubcnimex and the like.

Pyrimidine analogs include eytarabine (ara C or Arabineside C), cytosine arabinoside,
doxifluridine, FLUDARA® (fudarabine), 5-FU (5-luorouracil), floxutidine, GEMZAR®
{gemeilabine), TOMUDEX” (ratitrexed), TROXATYL™ (iriacetyluridine troxacitabine) and the

{ike.

Purine mulogs include LANVIS® (thiognanine) and PURI-NETTIOLY {mereaplopurine).

Antimitotic agents include batabulin, epothilene D (KOS-862), N-(2-{(4-
hydroxyphenyl)amino)pyridin-3-yi)-4-methoxybenzenesulfonamide, ixabepilone (BMS 247550),
- 28 -
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0.0021 0.00222 0.00113 0.02727 3 0.0016 0.00204 0.00562 0.00218 0.02711 4 0.00501 0.00429
0.00787 0.00193 0.05305 0.00183 0.00145 0.00134 0.00122 0.01258 6 0.00218

i3

25

WO 2010/065825 PCT/US2009/066725

paclitaxel, TAXQTERE® (docetaxel), PNU100940 (109881, putupilone, XRP-9881 (larotaxel),
vinflunine, ZK-LPO (synthetic epothilone) and the like.

Compounds of this invention can also be used as radiosensitizesr that enhance the
efficacy of radiotherapy. Examples of radiotherapy include external beam radiotherapy,
teletherapy, brachtherapy and sealed, unsealed source radiotherapy and the like,

Additionally, compounds having Formula | may be combined with other
chempthoerapoutic égcms such as ABRAXANE™ (ABI-007), ABT-100 (famesy! transferasc
inhibitor), ADVEXIN® (AdSCMV-p53 vaceine), ALTOCOR® or MEVACOR™ (lovastatin,
AMPLIGEN® (poly poly C12U, 2 synthetic RNA), APTOSYN® (exisulind), AREDIA®
(pamidronic acid), arglabin, L-asparaginase, atamestane ( 1-methyl-3,17-diong-androsta-1,4-
diens), AVAGR” (tazarotene), AVE-8062 (combreastatin cieri vative) BEC2 (mimamab),
cachectin or cachexin (tumor necrosis factor), canvaxin (vaccing), CEAVAC® {cancer vacoing),
eELEUKY (celmolsukiny, CEPLENE? (histamine dibydrochloride), CERVARIX (human
papillomavirus vaceine), cHOoP® (¢ CYTOXAN® (cyc]ophgsphamide); H: ADRIAMYCIN®
(hydroxydoxorubiciny; Q: Vineristine (ONCOVLNw); P: prednisone), CYPAT™ (cyproterone
acefate), combrestatin A4P, DAB(389)EGF (calalyiic and translocation domains of diphtheria
toxin fused via a His~Ala linker to human epidermial growth factor) or TransMID-107R™
(diphthcria toxing), dacarbazine, dactinomyein, 5,6-dimethylxanthenone-4-acetic acid
(DMXAA), eniluracil, EVIZONT™ (squalamine lactate), DIMERICINE® (T4NS liposome
totion), discodermotide, VX-8951F (exatecan mesylate), enzagtaurin, EPOSG6 (epithilone B),
GARDASIL® (quadrivaient human papillomavirus (Types 6, 11, 16, {8) recombinant vaccine),
GASTRIMMUNE®, GENASENSEY, GMK (ganglioside conjugate vaccine), GVAX” (prostate
cancer vaccine), halofuginone, histerelin, hydroxycarbamide, ibandronic acid, YGN-101, IL-13-
PE38, IL-13-PE3§QQR (cintredekin besudotox), IL-13-pscudomonas exotoxi, interferon-u,
interferon-y, JUNOVAN™ gr MEPACT™ (mifamurtide), Jonafamib, 3,10-
mecthylenctetrahydrofolate, miltefosine (hexadecylphosphocholine), N EOVASTAT“E(AE—MIJF
NEUTREXIN® (trimetrexate glucuronate), NIPENT™ {pentostatin}, ONCONASE® {a
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20

25
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ribonuclease envzyme}, ONCOPHAGHP {melanoma vaccine treatment), ONCOVAX® (IL-2
Vaceine), ORATHECIN™ (rubitecan), OSIDEM™ (antibody-based celt drug), OVAREX® MAb
(muzitic monoclonal antibody), paditaxel, PANDIMEX™ (aglycone saponing from ginseng
comprising 20(8)protopanaxadiol (aPPD) and 20(8)protopanaxatriol (aPPT)), panitumumab,
PANVACPVT (investigational cancer vaceine}, pegaspargase, PEG Interferon A, phenoxodiol,
procarbazine, rebimastat, REMOVABY {catumaxomab), REVLIMID® {lenalidomide), RSR13
(efaproxiral), SOMATULINE® LA (lanrcotide}, SORIATANE® (acitretin), staurosporine
(Sireptomyces staurospores), talabostat (PT100), TARGRLUTIN® (bexarotene), TAXOPREXIN »
(DIA-pactitaxel), TELCYTA® (canfosfumide, 'TLK286), temilifene, TEMODAR”
(temozolomide), tesmilifene, thalidomide, THERATOPR? (STo-KLH), thymitag (2-amino-3,4-
dihydro-G-methyl-4-oxo-5-(4-pyridylthio)quinazoline dihydrochloride), INFERADE™
(adenovector: IDNA carricr containing the gene for fmor necrosis factor-a), TRACLEER® or
ZAVESCA® (bosentan), tretinoin (Retin-A), tetrandrine, TRISENOX® (arsenic trioxide),
VIRULIZIN®, ukeain {derivative of alkaloids from the greater celandine plant), vitaxin (anti-
alphavbetal antibody), KCYTRIN® {motexafin gadolinium), XINLAY™ (atrasentan),
XYOTAX™ (paclitaxel polighumex), YONDELIS” (trabectedin), ZD-6126, ZINECARD”

(dexrazoxane), ZOMETA® (zolendronic acid), »orubicin and the like.

T'o determine Aurora B activity of representative compounds of the invention, Active
Aurora B enzyme (recombinant residues 1-344) and INCENP (vecombinant GST fusion protein
(Upstate)) were incubated in wells of'a 384 well piate with biotinylted histone 113 peptide
residues 121 (Upstate), | mM ATP, and various concentrations of inhibitors in a HEPES butfer,
pH 7.4 containing MaCla, sodium othrovanadate, and Triton X-100. Afier 1 hour, the reaction
was stopped with EDTA and anti-phospho-histone H3 Europium Cryptate (Cis-Bio) and SA-
APC (Phycolink, Prozyme) were added to deteet the phosphopeptide, The athount of
phosphorylation was determined by the time-resolved fluorescence ratio of signals al 663 am and

615 nm, The ICs's were caleulated by an exponential fit of the inhibition values with the

inhibitor concentrations using Assay Explorer software.
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0.67542 2 Man 4.743 1 alli 5 6 lllaligirla 0.01121 Ma 161985 0.028930.57014 llliEgallillaa CYP 3A4
ASSAY Assays (200 4 final volume) were carried out in NUNC polypropylene deep well plates in 50
mM potassi urn phosphate buffer, pll 7.4, using a microtiter plate shaker in a 37 C 15 incubator.
Pooled hum#P1kPéPHiiérdsomes (13D Contest, 50 pg,/mL) were incubateB&HlE B ¢Htettrations or
test compound (from 0.1 pM to 10 pM), 1 mMNADP1-1 (Sigma), and 2 nM midazolam (Sigma). A
constant amount of dimethylsulfoxide (1%) was added to the incubations with the test compounds, and
each analysis was performed in duplicate. For preincubation experiments (Pre), the microsomes, test
compounds, and NADPH were mixed and incubated 30 20 minutes before addition ormidazolam. For
eoincubation experiments (Co), the compounds, microsornes, and midazolam were mixed and the

reaction initiated Dy dsthaision SR BDRRIG tévieiEraprdsentaiyorosersusdefdhdpenatieaction was
terminated Qe Jx%}mmzﬁ?ﬁléi Rgsay-aRgEaR etAO6 R 0 Al X UiEe Bbasatenittiaand

methanol CO ggé?c!rbg(lgpsmt )M mM ATP, and various concentrations of inhibitors in a Hepes buffer, pH
7.4 containing MgCly, sodium othrovanadate, and Triton X-100. After | hour, the reaction was

§  stopped with EDTA and anti-phospho-STK antibody Europium Cryptate (Upstate) and SA-
XL66S5 (Upstale) were added to detect the phosphopeptide, The amount of phosphorylation was
determined by the time-resolved fluorescence ratio of signals at 665 nm and 615 nm. The ICsqu
were calculated by an exponential it of the inhibition values with the inhibitor concentrations
using Assay Explorer software.

10 To determine the activity of the various kinases, a homogenous time-resolved
Nuorescence (IITRY) in vitro kinase assay was used. (Mathis, G., HTRF(R) Technology. J
Biomol Screen, 1999, 4(6): p. 309-314; Alfred J. Kolb, Paul V. Kaplita, David 1. Hayes, Young-
Whan Park, Christine Pernell, John 8. Major and Ciérard Mathis, Drug Discovery Today, 1998, 3,
333-342.) :

15 For example for KDR, eXIT, FLT1, CSF1R and FTL3, punﬁ;,d envyme was mixed with
0.5 uM N-biotinylated substrats (Biotin-Ahx-AFFEYFFLA-amide (S8EQ. ID. 1)), various
concentrations of inhibitor in reaction buffer (50 mM TIEPES, pH 7.1, 10 mM MgCl, 2 mM
MrnCly, 0.1% BSA and 1 mM DT, 40 uL final volume), ATP (1 mM final conc.) in a black 384-
well plate. After 60 minutes incubation at room temperatore, the reaction was quenched by

20 addition of a buffered EDTA solution ({ina] approximaic concentrations: 30 mM EDYTA, 0.1%
BSA, 0.1% Triton X-100 and 0.24M KF) and a solution of revelation agents (to give
0.084ng/well streptavidin-X1.-665 (Cis-Bio) and 6.5ng/well antiphsophotyrosine mAb PT66-K
Liuropinm kryptate) was added to the reaction mixiure. The quenched reaction was allowed to
stand at room temperaturs for 3 hours and was then read in a time-~resolved Auorescence defeetor

25 ({InVision, Perkin-Elmer) at 620 nm and 663 nm sequentially with excitation. The ratio between
the signal of 620 nm and 665 nm was used in the caloulation of the ICs.

Detaily for the various kinases are shown in Table [ (Table 1 discloses "His6" und "[135(6)" as

SEQ ID NO: 2).
30 Table I

C T T
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hydroxytriazolam. 25For analysis, an aliquot of each well were transferred to an autostunpler vial and
10 pL injected onto a Shimadzu IC-10A HNC system equipped with a YMC-AQ (2.0 x 50 mm) column.
The components were separated using a gradient of 10% acetonitrile - 0.1% acetic acid to 70%
acetonitrile WO YEEF3acid at a flow rate of at 0.4 mUrninute over 5 miRGTEYSHMAST M,
1-hydroxytriaoolam (internal standard), 1-hydroxymida.zolam and 4- 30 hydroxymidazolam were
quantified by LC-MS/MS using an LCQ Duo (Thermainnigan). The ratio of 1-hydroxyrnidazolam (CYP
3A4 product) and the internal standard at each concentration - 33 - RECTIFIED SHEET (RULE 91)
ISA/EP WO 2010/065825PCT/US2009/066725 of compound was used to calculate the % inhibition of
activity relative to the ratio calculated for control incubations without inhibitor. In the absence of

NADPH, no hydroxylation of midazplam wais observed. Ketac"é"_ﬁﬁfﬁole was used as a standard
inhibitor, which at 0.1 AM produces 73-88% TehibbripB1@Y P 3#4. The 1050 (the concentration at
which 50% of the enzyme is inhibited) 5 was calculated for EX#fiples 1-5 and Example 6 (described
as EXAMPLE 703 in WO 2005/10009) and{is shown in Tab emﬁg:lgﬁlcw, Table 4 Incubation Conditions
IC50 @Ilvo EXAMPLE 1 Co >10 P.EE_%%? éﬁ(j}@ 2.0 =
7401354
eRIT GET- i 3
Fusion
FLTI | His-Tag &
CSE-Ir | MAlsdEr 50 T
LCAFIR
(547
y72
Ftos M Tis(8)- 30 6
FLT3
#5100
903
[RRS GaT- 100 20
hota Fugion |

Tablc 2 and Table 3 demonstrate the utility of Examples 1-6 as inhibitors of multiple

kinases.
5 - Table 2
VEGRF family PDGFR Fumily
KDR FL.T1 CSFIR FLT3 cKIT
ICsa (D) | ICso {(pM) | ICso (uM) | 1Cs0 (uM) 1Cs0 (M)
Example
1 0.00155 0.0D125 (.00342 0.0013 001933
2 0.00265 0.0021 0.00222 0.00113 0.02727
3 0.0016 0.00204 0.00562 (.00218 0.02711
4 0.00501 0.00429 (.00787 0.00193 (.05305
5 0.00183 0.00145 0.00134 0.00122 0.01258
& 0.00218 0.0019 0.00274 0.00181 0.00428
Z32 -
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>10 Pre >10 EXAMPLE 3 Co >10 Pre >10 EXAMPLE 4 Co >10 Pre >10 EXAMPLE 5 Co >10 Pre
>10 EXAMPLE 6 Co

WO 2010/065825 PCT/US2009/066725
Table 3
! Aurora B Aurora A
ICsp (M) IG5 (M)
Example
5 ! 0.00673 0.67542
2 0.00787 4.7431
7 0.01121 0.24831
4 0.G1484 3.61985
3 0.02893 0.57014
10 6 0.00844 03572
CYP 3A4 ASSAY

Asgsays (200 uL final volume) were carried out in NUNC polypropylens docp well plates

in 50 mM potassium phosphate buffer, plI 7.4, using a microtiter plate shaker in a 37 °C

15  incubator, Pooled human liver microsomes (BD Gentest, 50 pg/ml.) were incubated with 5
conwenirations of tesi compound (from 0.1 pM to 10 pM), | mM NADPH (Sigma), and 2 M
midazolam (Sigma). A constant amount of dimethylsulfoxide (1%) was added to the incubations
with the test compounds, and each analysis was performed in duplicate. For preincubation
experiments (Pre), the microsomes, test eompounds, and NADPH were mixed and incubated 20

20 minutes before addition of midavolam. For coincubalion experiments (Co), the camponnds,

microsomes, and midazolam were mixed and the reaction initiated by addition of NADPH to the
wells. in both protocols, the complete reaction was terminated after 10 minutes of sj:;a}cing by
addition of 100 uL of'a I/1 mixiure ol acetonitrile and methanol containing 0.33 pM 1

hydroxytriaolam.

25 For analysis, an aliquot of cach well were transferred 10 un autosampler vial and 10 ub
injected onto & Shimad/u T.C-10A HPT.C system equipped with 2 YMC-AQ (2.0 x 50 mm)
column. The components were separated using a gradient of 10% acelonitrile — 0.1% acetic acid
to 70% acctonitrile ~ 00.1% acctic acid at a flow rate of af 0.4 mi./minute over 5 minutes,
Midazolam, 1-hydroxytriazolam (internal standard), I-hydroxymidazolam and 4-

30 hydroxymidazolam were quantified by LC-MS/MS using an LCQ Duo (ThermoVinnigan). The
ratio of 1-hydroxymidazolam (CYF 3A4 product) and the internal standard at cach concentration
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30 Pre .76 The data in tables 2, 3 and 4 illustrate the utility of the compounds of this invention
as ICinhibitors of multiple kinases with the added benefit of reduced CYP inhibition. Compounds
described as having low CYP inhibition or as not inhibiting CYP are those compounds with an ICso of
>10 04 in thé”%&}@%‘é%%@_ The structural homology between Aurora BrdtEir#iie8és A 13 and C
is reported in Nature Reviews/Cancer, Vol. 4 December, 2004. - 34 - RECTIFIED SHEET (RULE 91)
ISA/EP WO 2010/065825PCT/US2009/066725 It is expected that, because the compound of this
invention inhibits the activity of Aurora- kinase B, it could also have utility as an inhibitor of protein
kinases having close structural homology thereto, such as, for example, Aurora-kinase A and

Aurora-kinase C. Data for Example 1 is shown in Table 5. 5Table 5 Aurora B HTRF Aurora A HTRF
Aurora C  9f compound was used 1o caleulate the % inhibition of activity relative to the ratio calculated for

contrel incubations withowt inhibitor. In the absence of NADPH, no hydroxylation of midazolam
was observed. Kotoconazole was used as a standard inhibitor, which at 0.1 uM produces 70-80%
inhibition of CYP 3A4, The ICs ((he concentration at which 50% of the enzyme is inhibited)

5 was caloulated for Examples 1-5 and Uxample 6 (described as EXAMPLE 703 in WO
2005/10009) and is shown in Table 4 below,

Table 4
Incubation 1Cs
Conditions (M)
EXAMPLE 1 Co >10 ]
B Pre >0 |
EXAMPTE 2 Co =10
Prc =10
EXAMPLE 3 Co >10
_ Pre »10
EXAMPLE 4 Co =10
Pre =10
EXAMPLE 5 Co >10
Pre >10
EXAMPLE 6 Co 30
L— Pre 76

The data in tables 2, 3 and 4 illustrate the wtility of {he compounds of this invention as
10 iphibitors of muliipie kinases with the added bencfit of reduced CYP inhibition,
Compounds described as having low CYP inhibition or as not inhibiting CYP are those
compounds with an ICsp of >10 uM in the above assay,
The structural homology between Aurora Protein Kinases A, B and C ig reported in
Nature Reviews/Cancer, Vol. 4 December, 2004,

- 34 -
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[ITItF Example 1050 (2M) ICso (1-1-M) IC:co (I-LM) 0.007 0,120 0.001 This data demonstrates
the utility of Example 1 as an inhibitor of Aurora-kinase A and Aurora-Icinase B and Aurora-kinasc C.
10Accordingly, compounds of this invention are expected to have utility in treatment of diseases during
which proteif RiF4¥8€Eieh as any or all Aurora-kinase family members aP& EX§PEE%E 7 Hvolvement of
Aurora Kinase in pancreatic carcinoma cells is reported in Zhu, J., et at, IS AURKA Amplification,
Chromosome instability, And Centrosome Abnormality in Human Pancreatic Carcinoma Cells. Cancer
Genet. Cytogenet., 2005. 159(1): p. 10-17; and LID., Thu L., Firozi P. F., at at Overexpression of
Oncogenic S'1K15/BTAK/Aurora A Kinase in Human Pancreatic Cancer. Gin. Cancer Res. 2003;
9:991-7. Involvement of Aurora Kinase in non-small cell lung carcinoma is reported in Smith, S.L.,
et at, OverexpredsiS A araeddhatsreesies dhe qorumpe phivrinanyinronbitabosrviomf Saromoma is
Frequent, Gamersllit tyivbaldsomQntidiels, inndifoppaiairt Wilishadevetvi&Gaaatiednstability. Br. I.
Cancer, 2 6):. R..719-729. 25involvement of Aurora Kinase in prostate cancer is reported in
Chielli, P.,q %%%ﬁ%" ?’3‘%‘% I%‘;?[glr&emssﬁ)ér‘?ﬁ? %flf/%g%rr% nres %‘w d r%rgfg’[%"@‘%en%éér Malignancy. Prostate.

2006. 66(3): P. 3Pt fa xmumter| iy BpvwoHE EPRULE 91) ISA/EP WO

2010/065825PCT/US2009/066725 Table 5
AuroraB | Awora A | Auwrora
HTRF HTRF IITRE
Example | 1Cso (M) | ICso (UM) [ TC50 (uM)
1 0,007 .120 0.001

This data demonstrates the utility of Example 1 as an inhibitor of Avrora<kinase A and
Awrora-kingse B and Awrora-kinasc £,

10 Accordingly, compounds of this invention are expested to have utility in treatment of
diseases during which protein kinases such as any or all Aurora-kinase family members are

expressed.

Involvement of Aurora Kinase in pancreaiic carcinoma colls is reported in Zhu, 1., et al.,
15 AURKA Amplification, Chromosome instability, And Centrosome Abnormality in Human
Pancreatic Carcinoma Cells, Cancer Genet. Cytogenet., 2005, 159(1): p. 10-17; and L1 I}, Zhu T,
Firozi P. I., ot al. Overexpression of Oncogenic STKI5/BTAK/Aurora A Kinase in Human
Panereatic Cancer. Clin, Cancer Ras. 2003 9:9091.7,

20 Involvement of Aurora Kinase in non-simall cell lung carcinoma is reported in Smith,
8.L., et al., Overexpression of Aurora B Kinase (AURKB) in Primary Non-Small Cell Lung
Carcinpma is Frequent, Generally Driven from One Allele, and Correlates with the Tevel of
Genetic Instability, Br. I. Cancer, 2005. 93(6): p. 719-729.

25 Involvement of Aurora Kinase in prostate cancer is veported in ChielH, P., ot al., Aurora
B Expression Directly Correlates with Prostate Cancer Malignancy. Prostate, 2006. 66(3): p. 326-

~35.

RECTIFIED SHEET (RULE 91}
ISAIEP



33; and Chieffi P., Cozzi)lino T.., Kisslinger A., et al. Aurora B Expression Directly Correlates with
Prostate Cancer Malignancy and Influences Prostate Cell Proliferation. Prostate 2006; 66:326-33.
5Involvement of Aurora ICinase in head and neck squamous cell carcinoma is reported in Reiter. R., et
at, Aurora KiIAsER/#&Senger RNA Overexpression is Correlated with THRTGFSEYPESSON and
Shortened Survival in Head and Neck Squamous Cell Carcinoma, Clin Cancer Res, 2006. 12(17): p.
5136-41, 10Involvement of Aurora Kinase in acute rnycloid leukemia is reported in Walsh), E., Walsh
V., Pepper C., Burnett A., and Mills K. llaematologica. 2008 May; 93(5):662-9. Involvement of
Aurora Kinase in breast cancer is reported in Tanaka T., Kimura M., Matsunaga K., Fukada D., Mori
H., Okano Y. Ccntrosomal Kinase AIK1 is Overcxpressed in 15Invasive Ductal Carcinoma of The
Breast. Carceri&Liof§dy; Grrating b Kissineen, PhaltyroBgiepssino Plichii B Cassagiation of

CentrosomediKiPaseiSsLaBA e PP RIBRSIAN MRS ONBRARAKNS ARl pyman Breast
Cancers. Irg&gzgl cer 2001; 92:370-3; Hogue A., Carter J., Xia W., et al. Loss Of Aurora

A/STK15/13TAK | verexpression Correlates with Transition of in Situ to Invasive Ductal Carcinoma of
the Breast. Cancer Epidemiol. Biomarkers 20Prey. 2003; 12:1518-22; Royce M. E., Xia W., Sabin A.

A et 8. STKIS AuranisEspreseiaik inBiman Bieask Tympis.s-apusialed.ilpNudloar Crade Bu

Not With Pgagnosis. Canger 2004: 10Q;12-9; Bodyarsdottir S. K., Hilmarsdottir H., |rg|sd%ttirv.,
Steinz:lrsdol':{'zlgrgJt ﬁ%%'l]%r?gésggf]o? %ffﬁﬁ?y%o#%hj‘?r@m%ﬁééyﬁrmﬁ@ﬁﬂﬁ FroRedsednad WiRBRCA2
Mutation irf [9EEesion grdother e Sarvivaltin 007) 2uBheekBRnBons SelltaviktmA\Vbite sy A Putative
Serine/Thrrenm@dirmase.Eneosing Gene BTAK on Chromosome 20q13 is Amplified and
Overexpresscd in Human Breast Cancer Cell Lines. Oncogene 1997; 14:2195-200; Lo Y. L., Yu J. C.,
Chen S. T., et al. Breast Cancer Risk Associated with Genotypic Polymorphism of the

Mitost&regulating A ef A urSTRINBIBT Atttd mydlddblonkeRA05 rehbficd 16 83isMidarsodtr L .,

I30dvarsdotipgeks CHibmaesdeyid My gouaseliibiE R by Siaasksancer Risk 30 Associated
with AURKA 911 a Polymorphismin Relation to BRCA Mutations, Cancer Lett 2007; 250:206-12; Cox

D. G., Hankinson S. E., Hunter D. J., Polymorphisms of the Aurka - 36 - RECTIFIED SHEET (RULE
91) ISA/EP WO'PGIGme8si e ERe0e/He8T 2568 Eikdimiiat tr THinase) Gans, and Breast Cancer

Risk (Uniterkisinigsk. Ganses GaNeestCanteb 23006 ddsataPicand. TeRat F{{@@&M{tﬁs "EE orge gg” 2
IS ncer Le ;

liemminki g at"gb Alra Kinase ﬁ}g d B and Familial Breast Cancer Risk.
247-566-7 Y!g;fr‘%\/iolt\llcemeﬁ'f‘"g}o l?rg?a i%é‘@ét'i rﬁlzfﬂ‘ﬁad Reth 48P s 12300t Mikeerin's TwaoBowers N. L.,
Betticher B8 et Nogochir@xpreasisiaref RenovsrBKitinse GYURKBINK Primarphamskal Cell Lung
CarcinomatiofateeaiThsasinerallyRkvenromena RS, 2akGoreiaiswith the Leyel Of Genetic
Instability(ﬁj&n,]J Wé%ﬁuﬁ%ﬁ%&%ﬁ%%@f L., QiF.J., at'S. Expréss@n of Serine
Threonine Kinasel 5 is Associated with PooY AF é‘h‘o YRR A fRrbtes @t 10Carcinoma and
AdenocarEisiHEN Pt indnrete; Beesy SagdnariscHibrilea@uajan & giddumivt Momarkers
20 Prev, 2003; 12:1518-22; Royce M. E., Xia W., Sahin A. A., etal. STK15/Aurora-A Expression
In Primary Breast Tumors 15 Correlated with Nuclear Grade But Not With Prognosis. Cancer
2004; 100:12-9; Bodvarsdottir 8. K., Hilmassdottis H., Birgisdottir V., Steinarsdottir M.,
Jonasson 1. (i, Byfjord J, E., Aurosa-A Amplification Associated with BRCA?2 Mutation in
Breagt Tumours, Cancer Lett 2007; 248:96-102; Sen 8., Zhou H., White R. A., A Putative
23 Serine/Threonine Kinasc Encoding Gene RTAK on Chromosome 20q13 is Amplified and
Overexpressed in Human Breast Cancer Cell Lines. Oncogene 1997; 14:2195-200; Lo Y. ... Yu
J.C., Chen 8. T., et al. Breast Cancer Risk Associzled with Genotypic Polymorphism of the
Mitosisregulating Gene Aurora-A/STK15/BTAK., In. I, Cancor 20035; 115:276-83; Vidarsdottir
L., Bodvarsdottir 8. K., Hilmarsdottiv H,, Tryggvadottir L., Eyfjord J. E., Breast Cancer Risk
30 Associated with AURKA 91T a Polymorphismin Relation to BRCA Mutations. Cancer Lett
2007; 250:206-12; Cox 1. (3., Hankinson 8. L., Huster D, J., Polymorphisms of the Aurks
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W, Rodriguez J. A., Giaccone G. Frequent Overexpression of Aurora B Kinasc, a Novel Drug Target,
in Non-Small Cell l.ung Carcinoma Patients. Mal. Cancer Thee. 2006;5:2905-13; and J., Gong Y.,
Huang M., Lu C., Spitz M.R.,Wu X. Polymorphisms Of STK15 (Aurora-A) Gene and Lung Cancer Risk
in Caucasiart$P¢%¥idgenesis 2007; 28:350-5. IS Involvement of AuroraB&HAS&M/#i&Hder cancer is
reported in ComperatC:unparo P., Haus R., et al. Aurora-A/STK-15 is a Predictive Factor For
Recurrent Behaviour in Non-invasive Bladder Carcinoma: A Study Of 128 Cases of Non-Invasive
Neoplasm. Virchows Arch 2007;450:419-24; Fraizer (LC., Diaz M.F" Lee It., Grossman Itt, Sen S.
Aurora- 20 A/STK15/BTAK. Enhances Chromosomal Instability in Bladder Cancer Cells, Int. J. Oncol.
2004; 25:1631-9; and Sen S., Thou IL, Zhang R.D., eta). Amplification/Overexpression of A Mitotic
Kinase GefEliaSidnrars Bliadste ((san cod. BeMblaCeanisk (bt 208 2tegy (1826 Causes uaivement ()

ﬁurora /*iincm,{rg ‘ﬁ@P@E‘ﬁ&ﬁP&Mﬁ%ﬁ vlepeaﬁ&@ge? %gngﬁmgmﬁg(% m.*ﬁga}g:&@&&sgvﬁﬁfgﬁpression of
urora-A Contributes to Malignant Development of Human Esophageal Squat-nous Cell Carcinoma.
Olin. CancBidHas: ﬁﬁ%ﬁ‘&i&"gaﬁﬁ‘@éf%‘ggﬁ &‘%g@@x at al. Amplification and
Overexpression of Aurora-A in Esophageal Squamous Cell Carcinoma. Oncol. Rep_ 2007; 17:1083-8;

and Kigmura M.T. ;MO hont 9 Qorh 16hade M&Ewﬁum@%mm SinaigNuctaelideyPelymorphisms in
STK15 (Aurora-A) Coordinately 30 'Increase Esophageal Cancer Risk. Cancer Res 2005; 65:3548-54.

- 37 - RECTIHEF SHEr R RUEE S TTSROR BRAWRS: SdvisR 6e9B & Bonties 28! Celinyolvement
or Aurora Kimg<éaivitonainicBregeers CEportbyl Dl Rreferiondalielki dad Coetabuits, Wittt shakieMd 3fashimoto

N. High Exgressionatdhy i BeurramadolphbadkeMidhodys Asengigted Bretein(alis2) in
Astrocytomas. J. Neurooneol. 2004;67:53-64; Zgng WY.. Navaratne'K., Prayson R.A.,Well R.J. Aurora

B ExpresstSrie JreRiss (it reasiosa el iaer Rikreiation in-Rhaisrimmens Celfn, Pathol. 2007;

60:218-21¢ Reictasdhi\A déurgruinoBruMatoClniebA06T he 68t giSeiime A hordsjas KihagesGene 51K
15 on Chremagoms,ePe 13, &iscasnptii etk it e Glomas/Aneal Ben 003N 28:: Klein A.,

Reichardt \W., Jung V., ZagaglgifD., Meese E., Urbschat S. Overexpression and Amplification of S'I'K15

Inhuman GRGFH=E Nqp-Sm btsf-weinematations, MileberrR Thesr 2h0fo? HS-bomMeaa. et al. 10
Microarray.Based s dieex . fou Ko Rysid M. R akkeXs Mipsdulldbiatid$iEBRsyaatesh-AT Kidfe as

Independgpt PIREIEIALIOR LR VRS ARE S R ids 9053183354.5,  Involvement of Aurora Kinase

in liver cancer is reported in Jeng Y.M., Peng S.Y., Lin C.Y., Hsu H.C. Overexpression and
Ampfiﬁcation of Aurora-A in Hepatocellular Carcinoma. 15Clin. Cancer Res. 2004; 10:2065-71
Involvement of AwvarariGnesiAinebradtamdinbibkdeangerissreportetiCBhgord ELiCuapdrd ¥.H., et al.
[T'\;l]utat'cin g&@%@f.}g@g&%@%@g@;ﬁﬁ Qgﬁ?ﬁ\i;eﬁdé‘fz‘a@{ngeﬁl:tc%%%ﬂ{%ﬁ&ﬁﬁp ir RNemal.Znonghua
ong Liu | : 27:134-7; Li F,C., Li Y.H,, Zhao X., et al.
g B‘lza%d%r Cﬁrc?ncma: Agl%tudy Of 128 Cases oli_'J on-Invasive Neoplasms, Virchows Arch
2007:450:419-24; Fraizer G.C., Diax MLF,, Lee LL., Grossman H.B., Sen §. Aurora-
20  A/STK15/BTAK Enhances Chromosomal Instability in Bladder Cancer Celis, Int. J. Oncol.
2004; 25:1631-9; and Sen 8., Zhou 1., Zhanp R.D),, et ul. Amplification/Overexpression of A

Mitotic Kinase Gene in Human Bladder cancer, J, Natl, Cancer Inst. 2002 94:1320.9.

Involvement ol Aurora Kinasc in csophageal cancer is reported i Tong T, Zhong Y.,

]
h

Kong J., et al. Overexpression of Aurora-A Coniributes to Malipnant Development of Human
Esophageal Squamous Cell Carcinoma. Clin. Cancer Res. 20043 10:7304-10; Yang 8.5., Zhou
X.B., Zhu HL.X,, et al. Amplification and Qvergxpression of Aurora-A in Esophageal Squamous
Cell Carcinoma. Oncol. Rep. 2007; 17:1083-8; and Kimura M.T., Mori 1., Conray J., et al. Two
Funetional Coding Single Nucleotide Polymorphisms in STK15 (Aurora-A} Coordinately

30 Increase Fsophageal Cancer Risk. Cancer Res 2003; 65:1548-54.
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20 [Deletion of p15 and p16 Genes and Overexpression STK15 Gene in Human Laryngeal Squamous
Cell Carcinoma]. Zhonghua Yi Xue Za 7..16 2003; 83;316-9; Reiter R" Gals P" Jutting U., et al. Aurora
Kinase A Messenger RNA Overexpression is Correlated with Tumor Pro%ressmn and Shortened
Survival in %Q&‘Eﬂ@“ﬁf‘éék Squamous Cell Carcinoma. Clin. Cancer Res*$80624%8%38341; Qi G.,
Ogawa |., Kigie Y., et al. Aurora-B Expression and Its Correlation 75with Cell Proliferation and
Metastasis in Oral Cancer. Virchows Arch 2007; 450:297-302; and Tatsuka M., Sato S., Kitajima S., et
al. Ovcrexpression of Aurora-A Potentiates HRAS-mediated Oneogenic Transformation and is
Implicated in Oral Carcinogcriesis. Oncogenc 2005; 4:1122-7. Involvement of Aurora Kinase in
thyroid cancer is reported in Sorrentino R., Libertini S., 30Pallante P.L., et al, Aurora B Overexpression

Associates with tHéWWHLGWHWWSBH RECCRACRE S SF‘PE‘E*P%FQE?‘EE’%B"PEB&IE‘P )
2010/06582%5 ﬂ%{ﬂéﬁﬁo@ﬁ{@ﬁﬁ&amm@ﬁfa@%ﬁt&dmmmaﬁﬂz mRpauined faaBdiyroid Carcinoma

Cell Prollfegetlon fl:d%lIQchlKIg@i els %et y%ngO 0 9%%{ %X%Ly%g@%té% z?Kinase in

ovarian cart8r T Epbiec mann o n tin etal alle of

Aurora- NSWN@@E&&egﬁmﬂd%-&aMt%de@mma|5F@Wﬁ§ff@aﬁ‘i@‘é¥ Pikideersésted By Adjuvant
Chemojhergmaidin 19@%&&,8@&2@%@&6@8@11913@@ @Me@ﬁs&x«mmbﬁaraw fanpgneni A., et

al. Overex ESSICI Jof th ﬁ] E,t in Aur ﬁ;n SO ﬁted with Fé(aohPiogno&s in
Epithelial gﬂ%\?{ ahc I Sy ‘m ancefl ’Iﬂeoga%‘f) % T&)g BB éirrtof Aurora
Kinase in rmﬁﬁ%ﬁ%éﬁﬁéﬁmfe@mam@mﬁﬂ gqmyﬁl&ézﬁﬁ:ﬂuﬁlﬁmé 1 Rglekandt M. Sigaifeance of

Auirora-A Ezargast@nm@seaam@ummmmmnmmmm@&mﬁss ibuMalvement of Aurora
Kinase in e omet - %Mepbo Ié‘}gl OOr EghSan Estevez Cassia R., et al.
Differential 85’@% rés 5?1 rofife’in End rhmfrlm onen ome hoﬁlgnédme%rlal
Carelnéma\gwiﬁﬁlsﬂweé}ﬁeﬁﬁyw\f@r%@ﬁ%ﬂfﬂﬁ ﬂﬁﬁpﬂ%@hﬁ%ﬁmﬁ@eﬁ@ HiGarcinomas.

Cancer Regdgggﬁeﬁﬁpmg@gggpmyplqmégfzewpm;ﬁmm in gastric cancer is reported in Ju 11,
Cho H., Kim Y.S., et al, Functional Polymorphism 57Val>ile of Aurora KMase A Associated with

Increased Risk of Gastric Cancer Progressjoq. Cancer Lett. 2006; 242:273-9. Involvement of Aurora
ICinasc in colon davidenisueyiokserdrkiveskilidive tsaerasuieponsd 2sTrusKiMadiors BBlaht C.R., and A.

High CODVQ“WPMG@@”@%%M&EM oaperisdasociirhitih Shyanesematdnsiahility Phenotype

in Hu lor ctal (§ ?mﬁ%rﬁlol flier. 2007; 6:525-33; BischoffJ.R., Anderson L., Zhu Y,, et
b el

aI.A omofogu abf p Ia

‘Trvolvement of Aurora Kinase in head and neck cancer is reported tn Zhao X, LIF.C,, Li

Y.H., et al. [Mulation of p53 and Overexpression Of 8TK13 in Laryngeal Squamous-Cell
Carcinoma]. Zhonghua Zhong Tiv Za Zhi 2005; 27:134-7; Li F.C,, Li Y.H., Zhao X, et al.

20  |Deletion of pl3 and p16 Genes and Overexpression of STK15 Gene in Hurman Larynges!
Squamous Cell Carcinomal. Zhonghua Yi Xue Za Zhi 2003; 83:316-9; Reiter R,, Gais P, Jutting
U, et al. Aurora Kinasc A Messenper RNA Overexpression is Correlated with Tumor
Progression and Shortened Survival in Head and Neck Squamous Coll Carcinoma, Clin, Cancer
Rea. 2006; 12:5136-41; Qi G, Ogawa 1, Kude Y., et al. Aurora-B Expression and Iis Correlation

25 with Cell Proliferation and Metastasis in Oral Cancer. Virchows Arch 2007; 45(:297-302; and
Tatsuka M., Sato 8., Kitajima 8., et al. Overexpression of Aurora-A Potentiates HRAS-mediated

Oncogenic Transformation and is Implicaled in Oral Carcinogencesis, Oncogene 2005; 4:1122-7,

Involvement of Aurora Kinase in thyroid cancer jis reported in Sorrentine R., Libertini S.,

30 Pallame 1.1, et al. Aurora B Overcxprossion Associatss with the Thyroid Carcinoma
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Aurora Kinase is Oncogenic and Amplified In Human Colorectal Cancers S1130 J 1998; 17:3052-65;
Chen J., Sen S., Amos C.I., et al. Association Between Aurora-A Kinase 30 Polyrnorphisms and Age
of Onset of-Hereditary Nonpolyposis Colorectal Cancer in a Caucasian Population. Mol, Carcinog.
2007: 46:24&@@?ﬁf&%§ﬁ%n T., Salovaara R., Macklin J.P., Jarvinen - 39 ?Ez‘é@f?&‘i@ﬁ%ﬁEET (RULE
91) ISA/EP H., ICarhu A., Aaltonen L.A. Preferential Amplification or AURKA 91A (1101) in Familial
Colorectal Cancers. Int. J. Cancer 2006; 118:505-8; and Ewart-Toland A., Briassouli P., de Koning
J.P., etal. identification of Stk6/STK15 as a Candidate Low-Penetrance Tumor-Susceptibility Gene in
Mouse and Human. Nat. Genet. 2003; 34:403-12. Involvement of Aurora Kinase in cancer is

reported in Lin, Y.S,, etal., Gene Expression Profiles oldie Aurora Fan %}E ases. f ne Expr., 2006,
13(1); p. 15eoETapriteidTrorahmit isRaapreing v tcgf."}ﬂ?f%%‘?i% ) %éﬁl'@g A?‘llé% 4 General Low
Pcnetrancgndauneer, Misde pibiitgodenas A Meta-Analysis of Multiple Cancer Types. Carcinogenesis
2005; 26:1368- 1073. Involvement of KDR (VEGFR2) in cancer and studies using VF.GF-targeted
therapy is reported in Ellis, Lee M., Hicklin, Daniel J. VEGF-Targete ThergplyéMgﬁlthisms Of

AntiTtunor Activilyvalusmaest REMHENE EEiHedR StRsRaEasser Byrppded In fASSRAIN 35 988 Hivra-kina.ses in
bladder capgar,; breash Gaesetves insdfanoes 6Dk Cdbgaessnd dmbiiabeanEsitheldbhageal cancer,

lung cancey, ovarian caBeer RACIEA T SaRFRr RIAIBIR.LARCeln esiakpasat0skin dagser, stomach

cancer an ﬁ‘)}%l cancer I1s reported in Nature Reviews/Cancer, Vol. 4 Dec(ember, 2Q04. 20

Compoun@; ahHiendsrciibn nd b Fnd BEERPRl At CRETIESFHIgLRELES TURRIBIRS of which are

shown hergifieii isureantimae riessiastkiabie Pramosis tha:sttplarCieiprésesses may be varied,

that reagepts, Sol\ﬁglts nd rﬁ%gtl;ga.lcqg%mﬁ)may he substituted for those  specifically mentioned,
Jm, . : .

and that vﬁiwg?g' s Thoreties may be protected and deproteetcd, as 25necessary. For example,

3-broithothieno[3,2-cipyridin-4-amine Protecting groups for C(0)OH moieties include, but are not
limited to, azetoxymataytnalyhberzoyimetndnd enmyds; beazylestymiSumtathi Thtfjtake H.,
tert-buty'%ggrtsﬁ;%%di CUmR. YAIRBH Ryrlalenth RYEIPRENU-SXGIARIOR!

yl, ethy

diphenyli , ara-methoxybenzyl, methoxymethyl, methoxyethoxymethyl, methyl,
methylthioimegh00463: REGTIFIED SHEET (RULE 91)

15 Involvement of Aurora Kinase in endometrium cancer is reported in Moreno-Bucno G,
Sanchez-Estever, €., Cassia R., et al. Differential Gene Expression Prolite Endometrioid and
Nonendometrioid Endometrial Carcinoma:STK15 is Frequently Overexpressed and Amplified in

Nonendometrioid Carcinomas. Cancer Res. 2003; 63:5697-702,

20 Involvement of Aurora Kinase in gastric cancer is reported in Ju IL, Cho H., Kim V.8, et
al, Functional Polymorphism 57Val>Tle of Aurora Kinase A Associated with Increased Risk of

Gastric Cancer Progression. Cancer Lett. 2006; 242:273-9,

Involvement of Aurora Kinase in colon cancer is reported in Nishida N., Nagasaka T.,
25  Kashiwagi K., Boland C.R., Goel A. High Copy Amplification of the Aurora-A (ene is

Associated with Chromnosomal Instability Phenotype it Human Coloroctal Cancers, Cancer Biol,
‘Ther, 2007; 6:525-33; Bischoff J.R., Anderson L., Zhu Y., ¢t al. A Homologue of Lirosophila
Autora Kinase is Oncogenic and Amplified Tn Human Colorectal Cancers. EMBO J 1998;
17:3052-65; Chen J., 8en 8., Amos C.L, et al. Association Between Aurora-A Kingse

.30  Polymorphisms and Age of Qnset of Hereditary Nonpolyposis Colorectal Cancer in a Caucasian
Population. Mof. Carcinog, 2007; 46:249-56; Hicnonen T., Salovaara R., Mecklin .P,, Jarvinen
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ISA/EP WO 2010/065825PCT/US2009/066725 naphthyl, para-nitrobenzyl, phenyl, n-propyl,
2,2,2-trichlorocthyl, triethylsilyl, 2- (trimethylsilypethyl, 2-(trimethylsilyflethoxyrnethyl, triphenylmethyl
and the like. Protecting groups for C(0) and C(0)H moieties include, but are not limited to,
51,3-dioxylk&tQ 28i&fiyiketal, dimethylketal, 1,3-dithianylketal, 0-methyloxRREHG2HMEMPBRIme and the
like. Protecting groups for NI1 moieties include, but are not limited to, acetyl, alanyl, benzoyl,
benzyl (phenylmethyl), benzylidene, benzyloxycarbonyl (Cbz), tert-butoxycarbonyl (Doc), 3,4- to
climethoxybenzyloxycarbonyi, diphenylmethyl, diphenylphosphoryl, formyl, methauesulfonyl,
para-methoxybenzyloxycarbonyl, phenylacetyl, phthaloyl, suecinyl, triehloreethoxycarbonyl,

triethylsilyl, trif[uothacetyl, trimethylsilyl, triphenyhmethyl, triphenylsilyl, para-toluenesulfonyl and the
like. 15Profechag g foupaleren 1 antreitienisletins!ifientan obad BREAS ntitsd 1o Boetiiyl allyl,
allyloxycarbewnytcheazyiesyaarhanydie bede perezsns, hend Wwierrblhd, AciHivldimethylsilyl,

3,4-dimet benzyl, 3.4-dim bepzyl rhonyl. 1,1-dimethyl-2- propenyl, diphenylmethyl,
formyl, met &(éﬁn@legsqﬁ’ggs nji'éﬁ%ggéggeﬁcﬁxﬁgém%&ggﬁgé%fﬁ%g DT AP Roxybenzyl,
methoxye&Hseeiib i hyneaMestoiod Hesatogl, Guper-806R1GbeiRd2ycarbonyl, 2,2,2-trithloroethyl,

triethyisilyl, trifluoroacetyl, 2-(trimethylsilyBethoxyearbonyl, 2-trimethylsilylethyl, triphenylmethyl, 2-

(triphenylphosphonig)ethoxyearbonyl and the like. The following abbreviations have the meanings
indicated. 25 A%p?%e@ng%&ﬁ%g{g%%lj&%%r ‘86?755"&&%%"#%%8 Nl echibaHens FiRienionr ,
(D1-1QD)Prefilss ofhe-Aremp FartCRisasssd Qs BN, ¢ Bing. 2 22670kl @amEtddrapionitrile);
oG e b ot L o e B e L U orEd Oundec.-er
ydroquinidine 1.4= alazin ieth ’ means 1,8-diazabicyclo(5.4.0)undec-7-ene;
DIBAL eSO G At A YK G o TN LR P4 Mo 0

N,N-#metylaminopyridine; DME means 1,2-dimethoxyethane; DMF means N,N-dimethylformamide;
dmpe means 1,2-bis(dimethylphosphino)ethane; DMSO means - 41 - RECTIFIED SHEET (RULE 91)

ISA/EP WO 20}}9/8?5821151P§ S 6,725 dimethylsulfoxide; dE%a means diphenylphosphoryl
ZBis ipnenyIonos pHiThRRIERY SRgehiags Y S preasten Bisapkésphino)ethane:

azide; dppb mear}"é ‘
dppf meafepacted ipkilénpreryip HdpimTRgtis bCEHE} dimmnted Shmmsuty, Mbiktrlipine fl phasphino)methane;
F.DAC meams:lAGHEIN e RERRFOONI:32808Y legrbadiimide; Fmoc means
quorFSnyImethoxycarbonyl;

Involvement of Aurora-kinuses in bladder cancer, breast cancer, cervical cancer, colon
cancer, cndometrial cancer, esophageal cancer, lung cancer, ovarian cancer, pancreatic cancer,
prostate cancer, rectal cancer, skin cancer, stomach cancer and thyroid cancer is reported in
Nature Reviews/Cancer, Vol 4 Decomber, 2004.

20

Compounds of this invention may be made by synthetic chemieal processes, examples of
which are shown herein. 1t is meant to be understood that the order of the steps in the processcs
may be varied, that reagents, solvents and reaction conditions may he substituted for those
specifically montioned, and that vulnerable moietics may be prolected and deproteoted, as

25  neccessary., For example, 3-bromothieno[3,2-¢)pyridin-4-amine

Protecting groups for C(O)YOH meieties include, but are not limiled to, acetoxymethyl,
allyl, benzoylmethyl, beneyl, benzyloxymethyl, tert-butyt, tert-butyldiphenylsilyl,
diphenylimetiiyl, cyclnbptyl, cyclohexyl, eyclopentyl, cyclopropyl, diphenylmethyisilyl, eihyl,

30 para-methoxybenzyl, methoxymethyl, methoxyethoxymethyl, methyl, methylthiomethyl,

=40 -
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5 HAM means 0-(7-azabenzotriazol-1-y1)-N,NTNI'N'-letramethylurortium hexafluorophosphate; HMPA
means hexamethylphosphoramide; MOAT means 1-hydroxy-7-azabenzotriazole; IPA means isopropyl
alcohol; T.DA means lithium diisopropylamide; LIIMDS means lithium bisghexameth |disaylamide);
MP-BI-13 m@%’sﬂﬁ@é%ﬁorus triethyiammoniurn rnethylpolystyrene cyan S(WHW?%@?%B means
lithium aluminum hydride; NCS means N-chlorosuceinimide; 10 PyROP means
benzotriazol-1-yloxylripyrrolidinophosphonium hexafluorophosphatc; TBT13 means
0-benzotriazol-1-yl-N,N,N.,Nttetramethyluronium tetrafluoroborate; TDA-1 means
tris(2-(2-methoxyethoxy)ethypamine; 'YEA means triethylamine; TM means trilluoroacetie acid; THE
means tetralayd!%)finan; NCS means N-chlorosuccitiimide; NMM means N-methylmorpholine; NMP

means N-HEHibyRRTaIRER DBk PReih wramenspRATpMRIacthsl ExeatviFibt - N-(4-

(4-amino- T#its{hpistiyOrghethidlalbhylakdl-dodihiatel] 8ighetpiristin3ng kehary 1)-Ar-(3- fluor
phenyt)urca EXAMPLE IA 203-(4-aminophenyl)-7-iodothieno[3,2-clpyridin-4-amine A suspension
of 3-hromothieno[3,2-elpyridin-4-amine (13.7 g, 59.7 mmol), tert-butyl 4-
(4,4,5,5-tctrameﬁ%iq‘ﬂ@ﬂﬂiﬁ'ﬁéﬁo?@ﬁﬂﬁﬁf%%ﬁmémﬁ@a(% g 62t imirerbiy,

tetrakis(tripBelyiyhieaphifupabadidméty(e:aig1 3-3immolkand MNaRGASH3, & Grirgdmasto) in
tetrahydquHiqge(ﬁéeQ mL), methanol (40 mL) and water (80 ML) was degassed, then stirred at 25 reflux
overnight. The reaction mixture was cooled to room temperature, then partitioned between ethyl
acetate and water. The aqueous layer was extracted with additional ethyl acetate and the combined

org?nigs were df’iﬁﬂklzétiﬁmd\@m Nlifﬂis‘ﬁﬂﬁsaﬁkdrxlﬂnﬁ lﬁllE@@nW?]rﬁlﬂéBQ&rHééﬁpalM reRidye WE:jS
purified vig,sil r t ting with 50 to 70% et cetatehexanes to give crude
tert-butyl %%g%r%ﬁieeﬁg)[gﬂg%:%@%ﬁ%’%%%wﬁg‘% ggyﬁ@rﬁﬁ’e@ﬁ” °§‘o’ﬁ3f$bqqydi(ﬁ?é)cgﬁe product
(59. 7 tmOnRR e beys A ke A Rheuimetsihy distamalphaenteey mitympdoedatesulfithy ],
(N-iodosugﬁ&rﬁd&@&ﬁg}&@c&mﬁmﬂd@dﬂmwﬁifﬁkﬁ&ﬁ%%ﬁ?ﬁ;%@ﬂmﬂ&yﬁ@%@f|ED SHEET
RULE 91). - ; TIUS2009/066./25 dark sglution was stirred at room

tem perat]l%é%%? tlw’\cﬁ(}?sl% %’%%%%??fﬁ’gr@ 3%@%1 %ﬁn q‘g}‘ér %&%‘%’?ﬁﬁﬁ%@ﬂﬁi‘é{&@?ﬁf@iﬁ% mL) with

NaCladd&gdde8iftate layer separation. The aqueous layer was extracted with additional ethyl acetate
(2x 75 mL) and the combined organics were washed with sodium thiosulfate (3x20 mi.) and brine (50

mL), and then dyjed (usin ]_\(ég filtered..and concentrated. The ¢rude material was treated with

TFA (20 niL) anct cﬁ%}g‘% I%’?Qr{r%di éﬁggfr‘% fcesml%;egﬁfﬁr]%‘éﬁ 5¥ 3% H%?dct(?n?:‘éﬁwaﬁgﬂ"under a stream

of nitrogeYHrerrEBBd riFarsipRicothony (Five dsmacrhsud ol duyivate i 0Dmethylsikully treated

with soliddNaRE@hemiflgas awuﬂaﬁmﬁweﬂ.MJmﬁmm&@mwﬁ;aﬂgitjpmﬁhw@ﬁﬁﬁhe solid

collected glgli%i’;l% 91\4' t;b(;tl' e ound as a splid Sgon aminated by ca. 10% mole | OPPh3).

EXAMPL%é?l 2-( SA:BZ?S ?e’tra#\%lihyﬁ%g‘?ﬁfgﬁ’&gﬁ%ﬂ?gfgﬁ- < )-11l-pyrazol-1-ypethanol
mcthoxybensyloxycarbonyl, para-mbihoxybenzyl, methoxycarbonyl, methyi, para-

20 toluenesulfonyl, 2,2,2-trichloroethoxycarbonyl, 2,2 2-trichlorosthyl, tricthylsilyl, trifluoroaccty),

2-{trimethylsilyljethoxyearbonyl, 2-trimethylsilylethyl, wiphenylmethyt, 2-
(triphenylphosphonic)ethoxycarbonyl and the like.

The following abbreviations have the meanings indicated,

25  ADDP means 1,1'-(azodicarbonyl)dipiperidine; AD«mix-B means a mixtore of (DHQDLPHAL,
KaFe{CN)g, K005 and Ka804); AIBN menns 2,2'-azobis(2-methylpropionitrile); 9-RBN means
S-borabicyelof3.3.1)nonanc; Cp means cyclopentadiene; (DHQD)RPHAL means hydroquinidine
1,4-phthalazinediyl diethyl ether; DBU means 1, 8-diavabicyclo(5.4.0)undec-7-ene; DIBAL
means ditsobutylstuminum hydride; DIEA means diisopropylethylaming; DMAP means

30 N,N-dimethylaminopyridinc; DME means 1,2-dimethoxyethune; DMYF means
N N-dimethylformamide; dmpe means 1,2-bis(dimethylphosphino)ethane; DMSO means

-4] .
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4-(4,4,5,54etr4methyl1-1,3,2-dioxaborohm-2-y1)-1ll-pyrazole (9.66 g, 49.8 mmol), 1,3- clioxolan-2-one
(21 g, 238 mmol) and cesium carbonate (16 g, 49.1 mmol) were combined in a 15 100 rriL round
bottom flask. The reaction was warmed from room temperature to 100 C in an oil bath, by which time
the carbonat¥ hi3YHi&ifEd and served as the solvent for the reaction, Whl(ﬁ??é%&‘?ﬁ%?ﬁ?f%‘lurry After
heating for 3,5 hours, the reaction was cooled to room temperature and diluted with ethyl acetate, then
filtered through Celite washing repeatedly with ethyl acetate. The filtrate was concentrated, then
purified by chromatography on an Analogix(R) Intelliflash(TM) 20 purification system using a
SF60-200g column at a flow rate of 80 mlimin, eluting as follows: 5 minutes at 20% ethyl
acetatethexanes, then ramped from 40% to 90% ethyl acetate/h=ates over 35 minutes, then 100%

ethyl acetatEesivimineia drmnress dphiexesahs ol s RIS AMPLE IC

2-(4-(4- amlmb&((ﬂpaényxmhpmb;mmmm@mwﬁdmm@zﬂwﬂwwmtweahawpﬁﬁmmPLE IA (6
g, 16.34 o] L 3 P ol sodium
carbonatmg 2&? %%Arﬁ?) Jf\‘/l\/ﬂejeizqg ggﬁn‘% mr%egt Idrof%(ﬂ ZIB’? { %h%s% n@gx%%ano (%gﬂr#14) and
water (80 mt@%@ﬁ@%é%m%@d@éﬁ@%&?ﬁﬂ%ﬂnﬁqﬂ? tFﬁﬁiﬁéW?ﬁ‘é PR . The
reaction wggmm&aa@qm@&@&m&m%mmwmmﬁwm kilatadaifogiiae L ethyl

acetate. T ture was par th 1&2%63&9 nrp 19?9 Qr}g gﬁgug%é%@ég{ extracted with
Ei:'_‘ff’%’nl?h Hsned

ethyl acetate %@6‘%??%1 |ne organic extracts wore rine, dried (Na2S04),
filtered throwes isqraecryt duihel; EM@MWW%@REWME@IWWL’EM) ISNEP WO

20|10(|3/ ?}65?Zéﬁ’&iéhl§ﬁ@@ﬁ@e§§1%%§fml MALLD %Nrwﬁ ?%zmﬁ&ﬁhm%fﬁﬂﬁmﬁwﬁ?'gqt The
solid that formed was, ¢ iltration, providing the tit XAMPL N-(4- (4-am
ino-7-[1-(ZV4 8"8’)@'?{ %eej‘ yragzosl- -)'/lmﬁﬁl)eno giyqn‘ yl’lgll%g ‘ﬁom AT Egg‘%
fluorogharfy@Ofeaeans MF&E@ ial ?MQ’M@‘WW&%‘M%WE@%%E }ﬁ"’l‘“et'lﬁ fdrmamide (80
ml) and thﬁnﬂ@ébW@&zGﬂlﬂQ&Jnﬂﬂ&@@bﬁtheﬂmﬁhuﬂisﬂn&lﬁ@@taﬁﬂmmww (DX 15wehn§26 mmol) was
added dropw, the re actl s aIIo arm t fure al rred
cvernioht Vo Y I s (et g RETHERRCIUGAN BEE 1o
digest for THburamhstrabadieswings %Wmé&qﬂﬁ@ém&sfml "EMBr the layers were allowed to

separate, thg.lawaRananies lavemwas traisadsiidNaastheintesiac eipidnephsplapers there was a
significant amount of precipitate. That material and the organic layer were filtered, giving a solid. Thc
solid Y¥as rinsed with ethyl acetate and dried to give the title compound. ill NMR (300 MHz, DMSO-d) 5
ppm 3.80 (g, 15.65 It, 2 1) 4.23 (t"1-5.59 Hz, BRAAMIGE {t, 15J=5.09 Hz, 1 11)-5.42 (s, 2 H)-6.80 (td,
J=8.31, 2.3/ (74 Jutiné- 15 (dehhrfBok iy D2 ﬁi;whddwﬁﬁiﬁwml?&aﬁyrﬁi%bﬂmh&yﬂmsd J-8.81 liz,
2 11) 7.51 (ddd, .1-11.70, 2.37, 2.20 Hz, 1 H %8 %@lg ,7.61 (d, J=8.81 Hz, 2 H) 7.91 (d, J=1.02 Hz,
1 H) 8.05 (s, 1 H) 8.15 (d, J=0.68 Hy, | H) (s, 1 H); MS (ESI(+)) rniz 489.1 (Ml ID+.
EXAMPLE 2 20AT-(4-(4-amino-7-11-(2- hydl%& A1 -pyrazol-4-ylitWeno13,2-c]ppi din-3-y1)

phenygl)-N'44- (d|t|uorometb%Mﬂﬁ%ﬂﬂﬁ%odo@eno[B 2-c|pyridin-4-amine
A suspension of 3-bromothienof3,2-c}pyridin-4-amine (13.7 g, 59.7 mmol), terl-butyl 4-

(4,4,5,5-tctramethyl-1,3 2-dioxsborolan-2-yl )phenylcarbamate (20 g, 62.7 mmol),
tetrakis(triphenylphosphine)palladium(0) (2.5 g, 2.1 mmol) and NazCO; (13.3 g, 123 mmel) in
ietrahydro furan (150 mL), methanol (40 mL) and water (80 ml) was degassed , then stirred at

25  reflux overnight, The reaction mixture was cooled to room temperature, then partitioned
bhetwaen cthyl acetate and water, The aqueous layer was exiracted with additional ethyl ucetate
and the combined organics were dried (using Mg80y), filtered and the filtrate was concentrated.
The résidus was purified via silica gel chromalography eluting with 50 to 70% ethyl acetatc-
hexanes to give crude tort-butyl 4-(4-amimothieno[3,2-cJpyridin-3-yl)phenylcarbamate, A

30  solution of the crude product (59.7 mmol based on 100% yicld) in N, N-dimethylformamide (80
mL) was ireated with N-iodosuceinimide (13.3g, 59.7 mol- added in portions) and the resulting
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The title compound was prepared by substituting 1-(difluoromethoxy)-4- isocyanatobenzene for
1-11uoro-3-isoeyanatobenzene in EXAMPLE 1D.NMR (300 MHz, DMS0-45) 8 ppm 3.80 (q,I=5,4 Hz, 2
1) 4.23 (t, J=5.6 Ta, 2 H) 4.95 Or 1-5.4 Hz, | H) 5.41 (br 25 s, 2 H) 7.13 (t, "f=74.4 Hz, 1 14)7.13 (d,
J=8.8 Hz, 2 BP7H86%328.5 Hz, 2 ID 7.48- 7.55 (m, 3 H) 7.61 (d, Jr-8.5 FZTBERPE66E5 1 11) 8.05 (s,
1 H)8.15(s, 111) 8.85 (s, 1 11) 8.91 (s, 1 H); MS (ES1(+)) m/c 537 (M+ll)+. EXAMPLE 3
N14-(4-amino-7- 1-[(29)-2-hydroxypropyll-lif-pyrazol-4-ylithieno [3.2-c1pyridin-3-yl)phcnyli-
AP-(3-methylphenyOurea The title compound was prepared following the procedures of EXAMPLES
113-1D except - 44 - RECTIFIED SHEET (RULE 91) ISA/EP WO 2010/065825PCT/US2009/066725
substituting (S)-4-methyl-1,3-dioxolan-2-one for i ,3-dioxolan-2-one for and 1-isoeyanato-3- '
methylbenizenentaiolr fiae RiB s ey Mmoo R O L RNEM et ongd damesa EHEEEVEY . 1H NMR
(300 M1z, DMK SRR BOAS whiBNHIHad 1 b 12cAR:45 184 s pitiod. hdingudddy 4.96 (d, J=4,75
112,1 1-1) 143 (s, I'I). 6.81(d, J=7.46llz, 1 ng. (t,.J=7.80 1 I%?.chi%i 5d,J=9.15Hz, 1
1-1) 7.32 {4 Wﬁ*?ﬁ@%&?ﬁé@f@lﬁfﬁ?‘ﬁﬁﬁ%’%ﬁ e ]ﬁzﬁ%f%‘i) (‘é‘f‘%“s?gi‘ 7° .aD‘};‘.)%WFJ? 1=0.68 Hz, 1
1-1) 8.05 (wysheH)v8tA Softiyi-thiGRifite B1BP@nbBal briny G068, anil thandrigiSagiay VS99 .2 (M+H)+,
[EXA'V]&PL'%ﬁered., arld %ééﬁéﬂ%ﬁp-ﬁzéé-&% hﬁ@i&aémastﬂ@éﬁm RaapYi ) Hdnpyy azobsylithieno
3,2-e]pyridin-3_ 10Qylipheny1)-AP-(4-methoxyphenypurea EXAMPLE 4A . .
2-methyl-1“-%3,’-fﬁfﬁ’,‘%%ff’é’t’?h'r‘?f@?r‘?ﬂl-’f%ﬁ?&g‘%gb%%ggﬁﬁ?ﬁ%ﬁrl ?‘psﬁ%%fz@%ﬁ%bglﬁp}pl A mixture
ol'4-(4,4, SBntetianed tnyhai®, Tt oskid vrs Yiskdvd frlwgy (400 e (b ogr¢fidly 2e8d il ioid2C O3 (840
mg, 2.57 mmed, 3R 22 HeiBy QiaLe 2Rl NASNsR e RiB6RIEA.LS, Vigkabl@0 C for 3 minutes
with stirring In a Smith Synthesizer gﬁgc wave ove%? 8‘gat 3%8\@/@ %hen ﬁljgsgleg t?og/o%lo?éld diluted with
CH2C12. PHECHE MR S0 LpBRYIGR AL ESPRRFIRA &7 £ S RS A B2 Sk el BGive the title
compoundPEXAMPLE 48 A/-(4--(2-hydroxy-2-methylpropyl)- | fl-pymzol-4-ylithieno[3,2-e]pyridin-3-
20yl}phenyl)-Y-(4-methoxyphenypurea = gxAMPLE 1B
2-(4-(4,4,5,5-1siramethyl-1,3,2-dioxaborolan-2-yl)-1 [ -pyrazol-1-yl)athanol
4-(4,4,5 5-tetramethyl-1,3, 2-dioxaborolan-2-y1)-111-pyrazole {9.66 g, 4%.8 mmol), 1,3-
dioxolan-2-one (21 g, 238 mmol) and cesium carbonate (16 g, 49,1 mmol) were combined in 4
15 100 mL round bottom flask. The reaction was warmed from room temperature to 100 °C in an
oil bath, by which iime the carbonate had mcitpd and served as the solvent (or the reaction, which
retained a slurry. After heating for 3.5 hours, the reaction was cooled to room temperature and
diluted with ethyl acetate, then filtered through Celite washing repeatedly with ethyl acctate. The
Hltrate was concentraicd, then purified by chromatography on an Analogix(R) Intelliflash(TM)
20 purification system using a SF60-200g column at a llow rate of 80 mL/min, etuting as follows: 5
rinutes at 20% sthyl acetate/boxanes, then ramped from 40% to 90% ethyl acetaterhexancs over
35 minutes, then 100% ethy! acetate for another 20 minutes, (o provide the title compound.

LEXAMPLE 1T
2-(4~{4-amino-3-(4-aminophenyljthicno| 3,2-cIpyridin-7-yl)-1 H-pyrazol-1-yDethano!
25 FXAMPLE 1A (6 p, 1634 mmol), EXAMPLE LB (4.8 g, 20.16 mmaol), PdCly(dppf) (1.2

g, 1.640 mmol} and sodinm carbonate (4.6 g, 43.4 mumol) were combined in totrahydrofuran (400
mL), methanol (80 ml.) and water (80 mL), and the reaction was degassed by bubhling N,
through the mixture for 1 hour. The reaction was then heated to 80 °C for 2 hours, then aliowed
1o cool and diluted with 300 mL cthyl acetate. The mixture was partitioned with If0 (500 mL.)
30 and the agueous layer was cxtracted with ethyl acetate (2 x 300 mL). The combined organic
extracts were washed with brine, dried (NagSOy), filtercd through a pad of Celite, concentrated to
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The title compound was prepared following the procedures of EXAMPLES 1C-ID except substituting
EXAMPLE 4A for EXAMPLE 111 and 1-isocyanato-4-methoxybenzene for 1-
fluoro-3-isocyanatobenzene in EXAMPLES 1C and EXAMPLE 1D, respectively. 11-1 NMR (300 MHz,
DMSO-do) ?i’éb%ﬁli’.“fés%é. 6 14) 3.72 (s, 3H) 4.11 (s, 2 1) 4,76 (s, 1 H) 5%"“(9%’2’?%"@?% 25(d, J=9.15
Hz, 2 H) 7.38 (d, 3=8.81 Hz, 4 H) 7.49 (s, 1 H) 7.60 (d, J=8.81 Hz, 2 H) 7.89 (d, J=0.68 Hz, | H) 8.06
(s, 1H)8.11 (d, J=0.68 Hz, 1 H) 8.55 (s, 1 1) 8.80 (s, 11-1); MS (ESI(+)) miz 529,3 (M+H) , EXAMPLE
5 N-[4-(4-amino-7- | 1 -[(25)-2,3-dihydroxypropy 11-pyrazol-4-yll thieno[3,2-ejpyridin-3-
30ylhphenyll-N-(4-methoxyphcnyOurea - 45.. RECTIFIED SHEET (RULE 91) ISAIEP WO
2010/065825PCIMS2009/066725 EXAMPLE 5A

(S)-1-((2, 2adrnkviayame G-elioxclah mly OendeRyipatiins 415 5ightr dfhe tioyld 113 Zoshimxialarolan-2-y1)-
11-I-pyrazg;ngm@emm[@ag{n(%%@ﬁgimﬂg%bgl sdigikolan-4-yl)methyl methanesulfonate (1.08, 5.15
5mmol), 4-(4,4,5,5-tetramethy1-1,3,2-dioxabqro an-Zﬁyég}-]lH-pyrazole (19, 5.15 mmol) and NaH (262
mg, 10.9 mmol) in N,N-dimethylformamide (%Mﬂ%ra eated at 90C for 3 hours, then allowed to
cool to rooirierperanare [l gdydrasiehith-Waimremti eyt ihdtes] With] st mEatag@dax)-Flie.combined
organics were washed with brine, concentrgigd, hgnggsidue was purified by chromatography on an

Analogix(R) inteij%llashéﬂyl)purification system using a SF25-25¢g 10column at a flow rate of 80
mL/rninute, eluti W 1664 td 380 BrRR S disbsedin N Vvdimuhyifamemide gRmieantle compound.

EXAMPLELS Bask was chilled ina-20°C bath. 1-fluoro-3-isocyanatobenzene (0,715 ml, 6.26 mmol} was

(S)-1-(4-(4eamAiRRsdids i oz fliQalan:4: -1H- :4-yOthieno(3,2-
eIpyridin-B-ts%ap%e]rZ\ %%}ﬁgg%ﬁg?i‘ggvﬁi%%?eﬁéﬁé%@ﬁg %%F%'%Sﬁ%%@%?ﬁ‘é‘b@%f ollowing the

procedur é’é’%’f"ﬁ%p\ Eﬁvgtif@_\lﬁ & gcbfvuh water (500 ml.) and ethyl acctale {75 mL) and stirred to
16 digest for ] hour. The mixture was then placed in a separatory furmel, After the layers were

atlowed o separate, the lower aqueous layer was drained off. Near the interface of the two layers
there was a significant amount of precipitate. That material and the organic layer were filterad,
giving a solid. 'The solid was rinsed with cthyl acetate and dried to give the title compound, 'II
NMR (300 Mz, DMS0-dg) & ppm 3.80 (g, /=5.65 Hz, 2 I1) 4.23 (t, /~5.59 Hz, 2 H) 4.96 (¢,

5 J=3.091lz, 1 H) 542 (s, 2 H) 6.80 (1d, /=831, 2.37 Hx, 1 I} 7.15 (dd, /~8.14, 1.02 Hz, 1 H)
7.32 (. /=8.22, 6.95 Hz, 1 H) 7.41 (d, ./-8.81 Iz, 2 H) 7.51 (ddd, /~11.70, 2.37, 2.20 1z, 1 H)
7.50 (s, 1 H) 7.61 {d, J=8.81 Hz, 2H) 7.91 (d, J=1.02 Hz, 1 H) 8.05 (s, 1 H) 8.15 (d, J=0.68 Hz,
I H)8.96 (5, 1 11 8.99 (3, | H); MS (ESI(+)) m/z 489.1 (Vi T+,

LXAMPLE2
20 N(4-{4-amino-7-| 1-(2-hydroxyethyl)- 1 {i-pyrazol-4-ylJthieno| 3,2-¢ [pyridin-3-y1} phenyD)-A-[4n
(difluorymethoxy)phenyl Jurea '

The title compound was prepared by substituting i»(diﬂuoromathmxy)#-«
isocyanatobenzene for 1-fluoro-3-isocyanatobenvene in EXAMPLE 1D, IINMR (300 M1z,
DMSO-de) 8 ppm 3.80 (g, J=5.4 Iz, 2 11) 4.23 (1, J=5.6 Tlz, 2 H) 4.95 (1,/~5.4 Hz, 1 H) 5.41 (br

25 5 2H7.13( /=744 Hz, | H) 7.13 (d, /=8.8 Hz, 2 H) 7.39 (d, /=8.5 He, 2 TT) 7.48 - 7.55 (m, 3
H) 7.61 (d, /=8.5 Hz, 2 H) 7.90 (s, 1 I1) 8.05 (s, ] H) 8.15 (s, I H) 8.85 (s, 1 I1) 8.91 (s, 1 H): MS
(1SI(+)) m/e 537 (M+IT)+, |

EXAMPLE 3
N-[4-(4-amino-7-{ 1-[(25)-2-hydroxypropyl}-1 H-pyrazol-4-y1 }thieno[3,2~¢ipyridin-3-y1jphen yli-
30 N'-(3-methylphenyljurea
The title compound was prepared following the procedures of EXAMPLES 183-1D except
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substituting EXAMPLE 5A for 15 and 1-isocyanato-4-methoxybenzene (hr 1-fluom-3-
isocyanatobenzene in EXAMPLES 18 and ID, respectively. EXAMPLE 5C N44-(4-amino-7-
(1-1(25)-2,3-dihydroxypropyll- | H-pyrazol-4-y1) th ieno [3,2-c]pyridi n-3-
20yi)phenylp e ¥tiéyphenyOurea A solution of EXAMPLE 513 (4BGHESBPOPABGHE) in
tetrahydrofuran (2 mL) was treated with 2N HC1 (1 m 1 ), then stirred at room temperature for is
hours. The resulting suspension was filtered and the solid was collected and dried to give the title
compound. 111 NMR (300 MHz, DMSO-de 8 ppm 3.72 (s, 3 JO 3.32-3.45 (in, 4 H) 3.84 - 3.91 (m, | Fr)
4.12 (dd, J=13,90, 7.80 Hz, 1 H) 4.34 (dd, .1-13.90, 3.73 Hz, 1 H) 6.89 (d"/-9.15 Hz, 2 1-1) 6.89 -6.93
(m, 2 H) 7.38 (d,1=9.15 Hz, 2 H) 7.45 (d,1=8.8 | Hz, 2 1-1) 7,65 (d,1=8.81 Hz, 2 1) 7.94 (s, | H) 7.99 (d,
1=0.68 HEUskyEe6Ns+-mpiid->§-doxciresd-prs 8 I7d-qioxolr D08 for H)-iMe¢ESH3)) m/z 531.2
(M+F{T) |. BB for 1-ﬂuolm-3~isaﬁyalmtobcnzelne in BXAMPLEhS 1B Iand 1D, respecﬁivlcl JH )
30N-{414-aming-7-(1/1-pyr -4-yOthieng[3,2- ridin-3-yliphenyl)-AT-(3-rnethylphenyl)urea
Example g@@&s“&%’i%%%%@?@%n‘%@&%3(%’953%*-QFE%(*: it SPdey (RULE 91)
ISNEP WADQ( (f@6525 R CIFA/S2800IDeHI2E, /~7 Rid nregpihtyig. nieat Hvjlirats thepnvention
but nat to Jimikyit. iat} byl [ [ it aredgt to,be within the
scopeg of t%%gg;ﬁ%r? gg?g?wrég %ﬁgﬁ?%}%%%%%g Ié'l}—elyli:E‘1ﬁ(|‘?}LU-uﬁlLEEPsgi%d'lzs?i?t/)EP 48
CLAIMS: 790 4d, A=04% D551 11} 8.13 (d, J=1.02 11z, L H) 8.66 (5, 1 H) 8.86 (s, 1 I); M3

(ESI(+)) m/z 499.2 (M+H)+,

LEXAMPLE 4
N-(4-{4-amino-7-| 1 -(2-hydroxy-2-methylpropyl)- 1 Lfpyravol-4-yiithieno[3,2-c Jpyridin-3-
0 , vl}phenyl)-V-(4=imcthoxyphenylyurca
LEXAMPLE 4A
?.-:nllethyl- 1-(4~(4,4,5 5-tetramethyl-1,3,2-dioxabotolan-2-y1)-11T-pyrazol-1-yDpropan-2-of
A mixture of 4—{4,4,5,5-tct:ramelhyi-1,3,2~dioxabmcﬂan—2—yl)-lH-pyrazoie (500 my, 2.57
mmol), Cs;C0;z (840 mg, 2.57 mimol) and 2,2-dimethyloxirane (2 mL) Qvas heated in a sealed
15 vialat 120 *C for 3 minutes with stirring in a Smith Synthesizer mierowave oven (at 300W), then
allowed to cool and diluted with CHzCly, The resulting suspension was fillered, aad the filtrate
was sonmcentrated to give the title compound.
FEXAMPLL 4B
N~(4={4-amine-7-[1-(2-hydroxy-2-methylpropyl)- 1 H-pyrazol-d-y! thieno[3,2-c]pyridin-3-
20 yiiphenyl)-N'-(4-methoxyphenyiyurca
The title compound was prepared following the procedures of EXAMPLES 1C-1D exccpt
substituting LXAMPLE 4A for EXAMPLE 1B and 1-isocyanato-4-methoxybenvzene for 1«
fluore-3-isocyanatobenzene in EXAMPLES 1C and EXAMPLE 1D, respectively. 'H NMR (300
Milz, DMSO-d) 8 ppm 1.12 (3. 6 H) 3.72 (5, 3 HY 4.11 (5, 2T 4.76 (5, | H) 5.43 (5, 2 H) 6.88
25 (d,J/=9.15 Hz, 2 H) 7.38 (d, /=8.8] Hz, 4 H) 7.49 (s, | H) 7.60 (d, J=8.81 Hx, 2 H) 7.89 (d,
J=0.68 Hz, 1 H) 8.06 (s, 1 H) 8.11 (d, /=0.68 Ilz, 1 H) 8.55 (s, 1 [1) 8.80 (s, 1 FI); MS (ESI(+))
vz 529.3 (M+FT)1

EXAMPLE 5

N-{4-(4-amino-7-{ 1-[(285)-2,3-dikydroxypropyl]-1H-pyrazol-4-y1 }thieno(3,2-¢]pyridin-3-
30 vhphenyi}-V'-(4-methoxyphenylurea
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N-(4- { 4-amino- 7-[1 -(2 -hydroxyethyl)-1H-p yrazol-4-yl)thieno [3 ,2-c]p yridin-3 - yl pheny1)-Y-(3
-fluorophenyl)urea or a therapeutically acceptable salt thereof. 2. A compound which is N-(4-
(4-amino-741-(2-hydroxyethyl)-1H-pyrazol-4-y1)thieno[3,2-c]pyridin-3-

y1}pheny!)-N¥2 34itt5methoxy)phenyflurea or a therapeutically acceptZ5i& St tHAREE 3. A
compound which is N-[444-amino-7- {1 -[ (28)-2-hydroxypropyl] - 1H-pyrazol-4-yll thieno [3
,2-C]pyridin-3 - yl)pheny1).-N-(3 -methylphenypurea or a therapeutically acceptable salt thereof. 4. A
compound which is N-(4-
(4-amino-7-[1-(2-hydroxy-2-methylpropy1)-1H-pyrazol-4-yl]thieno[3,2-c]pyridin3-yllpheny1)-M-(4-metho
xyphenyl)urea or a therapeutically acceptable salt thereof. 5. A compound which is N-[4-(4-amino- 7-
{1[(22)-2,3 -dihydroxypropy1]-1H-pyrazol-4-yi¥AMESESA-cipyridin-3-
yl)phenyll-d¥4-rrethanisenyluieaona-inpiapgitically, ascepiaiasalithaebborold-Ayl)-

pharmaceutical composition comprising at Ieaﬁ;lpneae gipient and a therapeutically effective amount of
a compound of any one of claims 1-5 or therapedﬁ?zaﬁﬂ/ acceptable salts thereof. 7. Use of a

compound of any: ektres vfERIrthe-dimehidd idrdiaodaemeslmefvhniohansasifiepeadtds. 5.15 9714wW001
SEQUENGRIST NG 5L &8arBBO T LARDBAERRIES! K30 MINASE IMHHRIT QRS TH
RO LY RO 150 ST oL 51402 ECTIRNARIR00/ 20, A4
allowed 1o cool to room temperalure., quenched with water and extracted with ethyl acetate (3%).
The combined organies were washed with brine, concentrated and the residue was purified by
chromatography on an Analogix(R) Intclliffash(TM) purification system using a SF25-25g
10 column at a flow rate of 80 mi/minule, eluting with 0% to 30% ethyl acetate : hexanes over 30
mimaes to give the title compound,
EXAMPLE 5B
(8)- 1-(4-{4-amino-T-(1-((2,2-dimethyl-1,3-dioxolan-4-y)methyl)- 1 I I-pyrazol-4-yljthieno[ 3, 2-
cipyndin-3-yDphenyl)-3-(4-methoxyphenylurca
15 The title compound was prepared following the procedures of EXAMPLES 1C-1D except
substituting EXAMPLE 5A for 1B and l-isocyamato-4-methoxybenzene for 1-fluoro-3-
isocyanatobenzene in EXAMPLES 1B and 1D, respectively. ‘
EXAMPLY 5C
N-{4-(4-amino-7-{ 1 -|(25)-2,3-dihydroxypropyl}-1 H-pyrazol-4-yi } thieno{ 3,2-cIpyridin-3-
20 yl)phenyl ]-A-(4-methoxyphenyljurea
A solution of LXAMPLE 5B (44 mg, 0.077 mL) in letrahydrofuran (2 ml.) was treated
with 2N HCI (1 mL), thea stirred at room temperature for 18 hours, '[he resuliing suspension
was filtered and the solid was collected and dricd {o give the title compound, HINMR (300
MITz, DMSO-dg) & ppm 3.72 (5, 31D 3.32-3.45 (m, 4 H) 3.84 - 3.91 (m, | H) 4.12 (dd, /=13.90,
25 7.801z 1 H)4.34 (dd, /~13.90,3.73 Hz, 1 H) 6.80 (d, /=6.15 Hz, 2 H) 6.89 - 6,93 (m, 2 H)
7.38 (d,./=9.15 Hz, 2 H) 7.45 (d, /=B.81 Hz, 2 H) 7.65 (d, /=B.81 Fiz, 2 II) 7.94 (s, | H) 7.99 (4,
J=0.68 Hz, 1 H) 8.06 (s, 1 H) 8.28 (d, J=0.68 1z, 1 H) 8.72 (s, 1 H) 9.05 (s, 1 H); MS (ESI(H))
mife 531.2 (MHH) 1.
EXAMPLE 6
30 N-{4-[4-amino-7-{ | H-pyrazal-4-v]ithieno{3,.2-¢ |pyridin-3-ylJphenyl } -& -(3-methylpheny! Jurea
" Example 6 is described as EXAMPLE 703 in WO 2005/10009.
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<150> 61/120,281 <151> 2008-12-05 <160>2 <170> Patentin version3.5 <210>1 <211>10

WO 2010/065825 PCT/USZ2009/066725

The foregoing is moant to illustrate the invention but not to limit it. Variations and
changes obvious 0 one skilled in the ait are intended to be within the scope of the invention as

deﬁned in the claims.
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<212> PRT <213> ArtificialSequence <220> i§21> source <223> /note:"Description of Artificial
peptide” Sequence: synthetic <220> : '

CLAIMS:

L. A compound which is _ _
N-(4-{4-amino-7-[1-(2-hydroxyethyl)-1 H-pyTazol-4-yljthieno}3,2-c]pyridin-3-
yliphenyl)-V-(3-fluorophenyljurea or a therapentically acceptable salt thereof.

2. A compound which is \
N-~(4- {4-amino-7-[1~(2-hydroxyethyl)-1 H-pyrazol-4-yijthieno{3,2-clpyridin-3-
v1}phenyl)-N-{4-(difluoromethoxy)phenyljurea or a therapeutically acceptable salt
thereof.

- 3. A compound which s
N-[4~(4-amino-7-{1-[(25)-2-hydroxypropyl]- 1H—pyrazol-4«yi}tﬁieno{3,2-c]p3nidin-3- S
yl)phenyl }-N-(3-methylphenyl)jurez or a therapeutically acceptable salt thereof,

_ 4. A cdmpound which 18 . .
N-(4-{4-amino-7-{1-(2-hydroxy-2-methyipropyl)-1H-pyrazol-4-yl thieno[3,2-clpyridin-
3-y1} phenyl}-N'-(4-methoxyphenylyurea or a therapeutically acceptable salt thereof.
5. A compound which 1s
N-[4~(4-amino-7-{1-{(28)-2,3-dihydroxypropyl]-1 H-pyrazol-4-yl} thieno[3,2-c}pyridin-3-
- yDpheryl]-N'-(4-methoxyphenyljurea or a therapeutically acceptable sait thereof.

6. A pharmaceutical composition comprising at least one excipient and a
therapeuntically effective amount of a compound of any one of claims 1-5 or

therapeutically acceptable salts thereof.

7. Use of a compound of any claims 1-5 in the manufacture of a
medicament for treating cancer.
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