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OS-10005PCT TITLE OF THE INVENTION N-SUBSTITUTED
PYRAZOLYL-AMIDYL-BENZIMIDAZOLYL C-KIT INHIBITORS
BACKGROUND OF THE INVENTION [1] The present invention is
directed to N-substituted pyrazolyl-amidyl- benzimidazolyl compounds. In

particular, the present inyentipris gigcied oNrspbstituted
pyrazolyl-amidyl-benzimidazolyl compounds that are inhibitors of the c- Kit

proto-oncogene (also known as KIT, CD-117, stem cell factor receptor,

masy eriipgraifas e RSN IZA NS & KiBpRionaneagane ¥4 kelieved

to be important in embryogenesis, melanogenesis, hematopoiesis, and
the pathogenesis of mastocytos@%?& stinal tumors, and other solid
tumors, as well as certain leukemias, including AML. Accordingly, it would
be desirable to develop novel compounds that are inhibitors of the c-Kit

%%%MQ@W B ¥atment regimes for hyperproliferative
jdisordegs Rvetitieg rommRetads atikikitdNASoNNasis yuch

compounds' mechanism of operation is to be toxic to cells, particularly to
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act other than by the inhibition of DNA synthesis have been explored to

K Do nPRenes th &5 S80E) BT EHE -dnb-daAceteatRth fasker tresaisy: rdgticest!

cRAvEl secRideselfasts. [4] It is known that a cell may become cancerous by
virtue of the transformation of a portion of its DNA into an oncogene (i.e.
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protein-tyrosine kinases capable of causing cell transformation. By a

tHFeARdiher Aol buRspraseieh Bt SErEHSH B RIgeE 4¥sine

Adbaeened iplseuiandtinspislderpdivelisoansarpretimasieseinguids of
maliggant phenotype. Alternatively, co-expression of a receptor tyrosine
G Bat SRFRYEognate ligand within the same cell type may also lead to

[spalignant rengio smadianrdahREEeRIRh &Y RS IRGPEPASERRKE IalgR rders

enzymes which span the cell membrane and possess i) an extracellular
(EARCAYOR fSHTTBgROW ORI I A R Igant R AL RGN Jgechanism
oftepareelifactoriSehy, iotegl fasiaidliihy o maateell grawidasteslisl Thus,

their broad toxicity can be a problem to the subject patient. However, other
approaches to anti-cancer agents that act other than by the inhibition of DNA
synthesis have been explored to try to enhance the selectivity of the anti-cancer action
and thereby reduce adverse side-effects.

(41 It is known that a cell may become cancerous by virtue of the transformation
of a portion of its DNA into an oncogene (i.e. a gene which, on activation, leads to the
formation of malignant tumor cells). Many oncogenes encode proteins that are
aberrant protein-tyrosine kinases capable of causing cell transformation. By a
different route, the overexpression of a normal proto-oncogenic tyrosine kinase can
also result in proliferative disorders, sometimes resulting in a malignant phenotype.
Alternatively, co-expression of a receptor tyrosine kinase and its cognate ligand
within the same cell type may also lead to malignant transformation.

I51 Receptor tyrosine kinases are large enzymes which span the cell membrane
and possess 1) an extracellular binding domain for growth factors such as KIT ligand

(also known as stem cell factor (SCF), Steel factor (SLF) or mast cell growth factor
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OS-I0005PCT (MGF)), ii) a transmembrane domain, and iii) an

intracellular portion which functions as a kinase to phosphorylate specific
tyrosine residues in proteins. Binding of KIT ligand to KIT tyrosine kinase
results in receptor homodimerization, the activation of KIT tyrosine kinase

oaeliylyiipnd-thassubsesuenirhirsppiialipthah e alietoefioRrigih functions

substrates, many of which are effectors of intracellular signal transduction,
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can also occur. [6] It is known that such kinases are frequently aberrantly

KEkgraessg nesiedrthamnbhihe arbeseisnbrinsphendeiomebr veistvAld

pﬁﬁé&lﬁ @éﬁ&%@sgﬁﬁ‘i@iﬂﬁﬁ%@ FARGRItSHCHraRERIAN 1K GIBh AN 1Biasaa6Hon,
cancer, leukemia, and ovarian, bronchial, lung or pancreatic cancer. KIT

Thess sy atpreade fashearcd selimeniErai epwidd vanateyirmshss!
sUPANEN NGBS SRR pEMasRlmAst Relbis e GRSEAIRIGS Hash:.

stromal tumors (GIST), small cell lung carcinoma (SCLC), sinonasal
[Haturdl ik vodBRtSHTB A taET AT A he B yLaRHN GTRAS S 1Y fBigommon

heREGINAMArMaligRantnelanes oh QELHRNCUCANS, 3danaitkGYSUS cancer
carcinoma, acute myelogenous leukemia _(AML;, breast carcinoma,
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The kinase activity of KIT has been implicated in the pathophysiology IOf
a.

hugag,giadiepaasies s 48 dsioaM O re s e R B st A RS HA.
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melanoma and ovarian carcinoma. [7] Several mechanisms of KIT
ol iV RRGRT RN SRS BERIPB KO BT s Betivatieg ant
OIS AR URR A RARGHIE SRliNALIGRIabINE secRIIfIkinasRIDY its
ligand, loss of protein-tyrgsine phosphatase activity, and cross activation
f%?f%m@ﬁ&%eé?@ﬁb%%w@lm%ﬁ% ribfmahRP i QlarkaRG:
a@gﬁm?frﬁﬁmm&b&l&@gm@u&@lﬁgﬁ%&r{]ﬁaﬁﬁfalsﬁaaddﬁ}@i@@ﬁﬁg AT RSGate
activity of the kinase domain, hoth of which result in constitutive .
CRERRMATd e RRERARSS R fidts fan poadisredite g Rebeplysiology of
ssresifiaiycbborenthandiiishs petivating moLiatgns-efsthedtihopie!SI0aVeIST,
been associated with hjghly malignant tumors in humans., [8] Accoréjingly,
SRALEShdBm oL JRriL &Y 1BitdTE8 Lf%%BB}%r%siﬁé@’l?i‘h%@é@ ravaran
chisgfvhas selective inhibitors of the growth of mammalian cancer cells. For
xample, GleevecTM (alsq known as imatinib mesylate, or ST1571), a 2-
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inbRiding activating mutations, autocrine and paracrine activation of the receptor

0S-10065PCT

kinase by its ligand, loss of protein-tyrosine phosphatase activity, and cross activation
by other kinases. The transforming mechanisms initiated by the activating mutations
are thought to include dimer formation and increased intrinsic activity of the kinase
domain, both of which result in constitutive ligand-independent kinase activation, and
possibly altered substrate specificity. More than thirty activating mutations of the Kit
protein have been associated with highly malignant tomors in humans.

[8] Accordingly, it has been recognized that inhibitors of receptor tyrosine kinases
are useful as selective inhibitors of the growth of mammalian cancer cells. For
example, Gleevec™ (also known as imatinib mesylate, or STI571), a 2~
phenylpyrimidine tyrosine kinase inhibitor that inhibits the kinase activity of the
BCR-ABL fusion gene product, was recently approved by the U.S. Food and Drug
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BCR-ABL fusion gene product, was recently approved by the U.S. Food
and Drug -2 OS-10005PCT Administration for the treatment of CML.
GleevecTM, in addition to inhibiting BCR- ABL kinase, also inhibits the KIT
kinase and PDGF receptor kinase, although it is not effective against all

AHiaRtsiarmsat ekl dnkinasriKitdigand:stimy iaiadigrawinn iR i8R -

human leukemia_cells is inhibited by GleevecTM, which also induces =
ABfoptense ahadpiiitethe Kdilibirasg prbRIPAEE eimntos kingmutkihsar grdlignot
c@EMOZ aoliman laukemin relisismat affeqtesh by GRAMBEANTULAST dwih

recent clinical studies using GleevecTM to treat patients with GIST, a

OEMQJ@H%HMW%ﬁ%lmérim}aﬁ?é&mﬂsﬁ%l?%afﬂaﬁlb%lﬁﬁ)el%@i@tés
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demonstrate how KIT kinase inhibitors can treat tumors whose qgrowth is

higaaB e YA Ko ke HeerdyD e vemase inFititors SreN elaigal studies

udlipataekiaasesalestivie o weHAtIRE, sRLABHNRUWAAZAN RGase is
compound TarcevaTlM inhibits only EGF receptor kinase with high

inyolxrdyn AmstgmaticaP it agH A AR Batiets R B er e Eptor
ikpresesenrobably by virtue of the fact that these receptors heterodimerize
with EGF receptor. [10] Although anti-cancer compounds such as those

[Hescribedatbiienianoastatninm it doRpsgioni o can tFm o whose
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be desirable to develop hew compounds with better selectivity or potency,

sERi K RSB ST oYty K Serwiedle fraplneawamnliRp BRI 46

TeRGH 2L & RBS sk b eneiid azeles (oth RMP NG R EIRAMERSINEm
kinase mediated cellular proliferation. U.S. Patent No, 6,348,032

inhubit i s pRatHESRTHBiIfhg R RERier da e PEh b kiyitue of the fact

g Hvaiiesepriel RetigpalnRatantitt HicatiepdyRr WO 01/21634 describes
benzimi%ole derivatives and combinatorial libraries thereof. International

te AR HASBRIEFOD R 28 rtheseideRsebsA ARttt ole

sigiibitarscehfasiaiox s fnematienalsRaleniMuklicRlaTiNanWe &DLS222 cer
1Dﬁescribes.fu ed pyridine, jnhibitars of cGMP phosphodiestera

e. .
ﬁ%%ﬁ&fﬁasfeéﬁf PABIERE SFNB0MR/S 96Y %a%e%@m@gqsﬁmﬁh&%ﬁ&f
sétaaioftiar itesmstionalifatenicBublicetionNad¥\e84/12613 describes

e R R e g aerperoo 1)

ilebizimigeamie tyrosine kinase mediated cellular proliferation. U.S. Patent No.

O5-10065PCT

6,348,032 describes method of inhibiting neoplastic cells with benzimidazole
derivatives. International Patent Publication No. WO 01/21634 describes
benzimidazole derivatives and combinatorial libraries thereof. International Patent
Publication No. WO 01/57020 describes indole and benzimidazole inhibitors of factor
Xa. International Patent Publication No. WO 00/15222 describes fused pyridine
inhibitors of cGMP phosphodiesterase. International Patent Publication No. WO
01/12600 describes inhibitors of Factor Xa. International Patent Publication No. WO
97/12613 describes method for treating and preventing inflammation and
atherosclerosis.

[12] U.S. Patent No. 6,316,474 describes 2-benzyl and 2-heteroaryl benzimidazole
NMDA/NR2b antagonists. U.S. Patent No. 6,479,508 describes viral polymerase
inhibitors. U.S. Patent No. 6,444,617 describes fused-heterocycle dicarboxylic acid

diamide derivatives or salts thereof, herbicide and usage thereof, U.S. Patent Nos.
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NMDA/NR2b antagonists. U.S. Patent No. 6,479,508 describes viral
0S-1000SPCT polymerase inhibitors. U.S. Patent No. 6,444,617 describes

fused-heterocycle dicarboxylic acid diamide derivatives or salts thereof,

herbicide and usage thereof. U.S. Patent Nos. -3 OS-10005PCT

6.06873880,40 43450984 BNk 6H30403F; He e R BTN RIGYRNG cles.
heterocycles. U.S. Patent No. 5,118,688 describes

UStrBrfgatdfyrbhgitiotsseibesititiadropwidontuinaleneadgrisagyss. U.S.
paiRaetes oedaitslddseyralei3idnblawpaliprspne: 1BRA21 36 KA no-2,3-

derivatives useful for treating anxiety. U.S. Patent No. 6,548,524

dihedepifeR Ve SaHh R i ERE AR PRt ot g DleardiS ciag dosgribes

oRfRse fIRa:Ridd Bt ¢dlidaseines1sipprinide LARPOURds, kl3ING. 3. 348, 474
dPatent Nos. 5,972,980 and 6,001,866 describe method for treating and

S08WaHMStherosclerosis. U.S. Patent No. 5,814,651
[Escribes reaacRekdietherssas:sele oiMesBO B HNIBHAD dYop 1RABBtand

No. 6,329,383 describes 2-aming-5-pyrimidine acetic acid compoun

S.
PIg VSRR BIS ERaB0 ¢ HENERIESE: Heterdatshhdisie ddivitivdescribes
ciiRReaBiRatont ARplCAANHNE i HRR46 689 Heseriiesdenzinidazeleves

compounds. International Patent Publication No. WO 00/59888 describes
2RIz RATERA QfTAC atld feRRRIDiReliyt-datsaimited ifud theipsgades 5-
haseRYiimpdy@daraiernatiopalDRient Rublication Ne. M@ 024068065

describes benzimidazole derivatives as therapeutic agents. International

desrihes PUmHRAGHH N SORRS BSR0BsE M EatRatdrgliaioanifo JeResis

0nhE3i8raeddribe RIBAI NG RthABeth e serbes fueppinRdinass RRIQrgnd
U.S. Patent No. 6,465,484 describes angiogenesis Inhibitors,

hrrsaad A PRRM R CRisRats RV B Dt aeadipel Rol069965
daReibgenesininhiRilergedi4lifze unanRptent Rubicatinr-Mo: b3a1 2244808

describes selective[%vj ermeable_ polymeric membranes. European Patent

PRt ndV S G e RS R R N B REFRTSEDIBIIAES 455

pibibitassof F\fo4eleash ignatiorabaisRib ftsRlicatopr Mot W) 6,465,484
02/Q76960 describ%s,aﬁgansition metal mediated process. . International

ISR SBIRETST NG MRET 62/ 1E0qak Ertsdd rBtisadop . WO 00/12089

déexybéstatienioh cashesiamidesotfiternational Patent Publication No. WO
02/04425 de cribe%vg%gol merase inhibitors Inteﬁnational_Patent
5]

18 i CstoRER 52 903 tredEr bt oIS RRES gERLfyely permeable
phiieteatenahbBatent Pubbsatiopabiat W1i04494A0S deseribes imdplanthes

Pl B oiecor 1 Siopepn, FaenLpppicaton
Publication No. WO 02/076960 describes transition metal mediated process.
International Patent Publication No. WO 02/059118 describes process for N-
(oxyalkylation) of carboxamides. International Patent Publication No. WO 02/04425
describes viral polymerase inhibitors. International Patent Publication No. WO
02/083143 describes CXCR3 antagonists. International Patent Publication No. WO
01/57019 describes indolone and benzimidazolone inhibitors of factor Xa. European
Patent Application No. EP 1 085 372 describes photographic material having
mmproved color reproduction. International Patent Publication No. WO 01/14342
describes aminocarbonyl-substituted benzimidazole derivatives. International Patent
Publication No. WO 00/76501 describes IL-8 receptor antagonists.

[£5] Thus, it is desirable to develop compounds that exhibit Kit inhibition in order

to treat oncology. Further, such compounds may be active in other kinases such as,
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improved color reproduction. International Patent Publication No. WO
01/14342 describes aminocarbonyl-substituted benzimidazole
derivatives. International Patent Publication No. WO 00/76501 describes
IL-8 receptor antagonists. [15] Thus, it is desirable to develop compounds

fopspmpiin IS iHididoR s BasT et et BricHIB&T FhRiReH to add

fROIPOVRLSAY BEIRRIYS, ihRlhesIkinasea:sHeh 81¢4, IAh YRR,
GIST, FLT3, Hematopoietic R-PTKs, PDGFR-beta or KDR to add efficacy

leykonuat calieloikamtisdc diatlesy xRpeascr dserrEhitistastosis,
leukemias, myelodysplastic disorders, or angiogenic dependent diseases.
SUMMARY OF THE INVENTION [16] Disclosed herein are compounds

STAAMEABN ALY EBANMENTI®IN-N 510 R52NHN N R11X ()ora
[1pharmagesicalyrascepr@hip saltiordhredde-therefaigyseful in the

treatment of tumors. [16a] Ina first aspect, there is provided a compound

represented by Formula (B;>NN-NR,/V'~O R52NHN N R11 X () ora
pharmaceutically acceptable N-gxide thereof, wherein Rl lis F, Cl,
Co.galkyl, Co.8alkoxy, or -I@é@o-geﬂ yi(Co.galkyl); R51 is phenyl,
optionally substituted with 1-5 indepe a Q?en, NR34R35,
N
R11 %
)

or a pharmaceutically acceptable salt or N-oxide thereof, are useful in the treatment of

Tumors.

[16a] In a first aspect, there is provided a compound represented by Formula (I):

N—N
Ry; \ o
Re; ﬁ N
>
(oL
R11 X

M
or a pharmaceutically acceptable salt or N-oxide thereof, wherein

Ri1is F, Cl, Cygalkyl, Co.galkoxy, or ~N(Cogalkyl}Cy.galkyl);

R51 is phenyl, optionally substituted with 1-5 independent halogen, -NR34R3s,
—NR34COR35, -NR3C(O)OR35, -NR3s502R 35, “ORas, —SRa4, -50:R34, —SO:NR 4R35,
~C{O)OR 34, ~COH, ~CONR34R 35, Cogalkyl, Cogalkenyl, Cygalkynyl, CN, CF3, NOs,
oxo, cyclyl or heterocyelyl substituents;

R52 is halogen, CFj, ~CN, Cysalkyl, Cogalkoxy, ~COOH, or ~N(Cy.
salkyl)(Co-galkyl);

X is a cyclyl or heterocyclyl group, optionally substituted with 1-4
independent F, Cl, CF3, ~CN, Cygalkyl, Cogalkoxy, ~COOH, or ~N(Cg.galkyD{C,.

salkyl) substituents;



NR34COR35, NR34C(O)OR35, NR34S02R35, -OR34, -SR34, -S02R34,
-S02NR34R35, --C(0O)OR34, -CO2H. -CONR34R35, Co-8alkyl,
C2-salkenyl, C2 8alkynyl, CN, CF3. NO2, oxo, cyclyl or heterocyclyl
substituents; R52 is halogen CF3, -CN, Co-8alkyl, Co-8alkoxy, -COOH

Rso 0N (o ABamrend sl st ke hopjagely ﬁlé?é%‘é&?éﬁ%’é?&ﬂ%ﬁf%@ﬁ&ﬁ%(ﬁy’f

oﬁ%%@%}éﬁ%ﬁtvuh@ Lafiindependeniiii @rCE3,, s6RY 1Ge-0alkuly Cosalkexy.
OH, or -N(Co-salk I)(Co salkyl) substituents; -5 R34 and R35 are

Nﬁﬁd@cﬁblﬁa@w Baikyiafubraisubsttlisl Ak RSP IOH

subYRSHaRE-CoRalky -G 1Bl &3 cifaBalikd&: Co.8alkyl, -Co
3alkyl- N(Co_salkyl (Co 8alkyl), -Co_8alkyl-S(0)o.z-Co_8alkyl; or

[14blerscyenrag isRat aesstRred e eS| §ORPES DR frReaund as
deplylsbstityeninitblinasesond stsfhereNsaavideeas, and a

composition comprising a compound as defined above, or a
PhgHaATTAGSat] Eﬂ?}?%@%%tﬁﬁl@%alt or N-oxide thereof, and a

[1BbprRaceayticaleacespianle ke 4 LeslJpadbRd aspaskhetiHound as

provided a composmon comprising a compound as defined above, or a

de&@ﬁﬁﬁae&tf&amy EREISEBIEALAIPERIRRA e Ob L A thAresfiand an anti-
ncddpoRIAS UG BRENUIMAT: ARHIBRNIRIeRIG@hahempinaraneylic agent [16d]

In a fourth aspect, there is provided a composition_.comprising a

168 g8unad TRETdR AR aHSTE SOPR FHES M AL BIRRSHID e BB EAIg QP pound

asNRQHIEE 1heve obr ahanOloXiaIGaREes IR aRRWiInaeRk [Asebinadiith
asgect there is provided a composition comprising a compound as
C

capeRrd DB RSSRS e utically acceptable salt or N-oxide thereof,
(138 an ANGIYPRESIRINBIRIIRG CRACCERPSREUHE &a8RLIILE LIRS as

aspect there is provided a compound consisting of
CSKHRRSR R A PSSR A PR LS ) i e s fotcken

r@b@@%@iﬁ'ﬁﬁ)m]tmg cancer therapeutic agent.
1-gﬁ-fluorqphenyl) -N-[3(5)-(4-eharophenyl)pyrazol-5(3)-yl]-1H-
(16 zi edltBRATHI g TR RSIIBRERSIF NS of

p-tolyipyareirefBiaib M- Penzinidazelers CarboxaMEeienzimidazole-5-
1-(3-fluprophenyl)-N-(1-methyl-3-phenylpyrazol-5-yl)-1
CHPYER?Iftidazole-5- carboxamide;
1-(3-fluorophenyl)-N-[3(5)-(4-chlorophenyl)pyrazol-5(3)-yl]-1 H-
benzimidazole-5-carboxamide;
1-(3-fluoropheny!}-N-{3(5)-p-tolylpyrazol-5(3)-yl}-1 H-benzimidazole-5-
carboxamide;
1-(3-fluorophenyl)-N-(1-methyl-3-phenylpyrazol-5-yh)-1 H-benzimidazole-5-
carboxamide;
1-(4-methoxyphenyl)-N-(3(5)-phenylpyrazol-3(3}-yl)-1 H-benzimidazole-5-
carboxamide;
1-f3-methoxy-5-(trifluoromethyl)phenyl |-N-(3(5)-phenylpyrazol-5(3)-yl}- 1 H-
benzimidazole-5-carboxamide;
1-(3,5-dimethoxypheny!)-N-(3(5)-phenylpyrazol-5(3)-yl)-1 H-benzimidazole-
S-carboxamide;
1-(3-isopropoxypheny!)-N-(3(5)-phenylpyrazol-5(3)-yI)-1 H-benzimidazole-3-

carboxamide;
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1-(4-methoxyphenyl)-N-(3(5)-phenylpyrazol-5(3)-yl)-IH-benzimidazole-5-
carboxamide;
1-[3-methoxy-5-(trifluoromethyl)phenyl]-N-(3(5)-phenylpyrazol-5(3)-yl)-1H-
benzimidazole-5-carboxamide;

1-(3, B-HrbEmaRisHERy - @B hsnepympas bl s By - perdialiadole

carbrEathgxamide;

1-(3-isopropoxyphenyi)-N-(3(5)-phenylpyrazol-5(3)-yl)-1H-benzimidazole-
5- (Ca%@!:))@}%@%/& g%l)ly a((:cegp%a le %atpg/rl\ Oxzd(e )t e)reof

ﬁé remorh@n¥hN(3(RlPReMyIRNERZRL UBIY dokihbbeRE D tazlg Bove in

oxamide; or a pharmaceutically acceptable salt, or N-oxide, thereof

thfl’@@ﬁl WostuR RIS CARS EprBomd hecarld eatisalisrrdes

peefined phovedr e mamacimeaoiamadisament for treatment of
hyperproliferative disorder. DETAILED DESCRIPTION OF THE

iR ENFIOReFIY{oFRB YR Sefir tRshfoh ARt dy S BRthouRarmula (:
represented by Formula (E NN—M R5t".0RszNN HN R11X (l)ora
pharmaceutically acceptabfé N-qgxide thereof, wherein [18] Rl 1 is
F, Cl, Co_galkyl, Co_8a|ko>|%o o/8aikyl)(Co_salkyl); [19] R51 is
phenyl, optionally substituted with 85 ikdgpemndent halogen, -NR34R35,
-NR34COR35, -NR34C(O)OR35, NR3J \§ -OR34, -SR34,
-S02R34., -SO2NR34R35, -C(O)OR34 N , -CONR34R35, Co-galkyl,
C2.8alkenyl, C2.8alkynyl, CN, CF3RNO2, oxo ;(:yclyl or heterocyclyl
substituents; [20] R52 is halogen, CF3, -CN, Co-8alkyl, Co-galkoxy,
-COOH, or -N(Co- 8alkyl)(Co-8alkyl){D5b OS-10005PCT

or a pharmaceutically acceptable salt or N-oxide thereof, wherein

[18] RIi1lisF, Cl, Cysalkyl, Co.galkoxy, or =N(Cy.galkyD(Co.zalkyl);

[19] RS51 is phenyl, optionally substituted with 1-5 independent halogen, ~NR34R3s,
~NR3,COR3s, ~NR34C(O)YORss, ~NR34502R 35, “OR34, ~SRas, -SO2Ra4, ~SO2NR314R3s,
~C(O)OR34, —COyH, ~CONR34R 35, Cygalkyl, Cogalkenyl, Cogalkynyl, CN, CF3, NO,,

oxo, cyclyl or heterocyclyl substituents;
[20] RS2 1s halogen, CF3, -CN, Cggalkyl, Cogalkoxy, ~COOH, or -N(Cy.
galkyl)(Cosalkyl);
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[211 Xis a cyclyl or heterocyclyl group, optionally substituted with 1-4
os-1000sper independent F, Cl, CF3, -CN, Co_8alkyl, Co-galkoxy, -COOH, or

-N(Co_salkyl)(Co_ 8alkyl) substituents; [221 R34 and R35 are

independently Co_galkyl optionally substituted with a heterocyclyl or OH

[BUbStNIGN; cﬁ@ﬁ&ﬂkﬁt@&_ﬁ@)&@aﬂmoﬁﬁﬁxaﬂgﬂ;uggﬂkw@ﬁm19ﬁ|ky|
I- alk Ik I Co, 8alkyl-S alkyl; or
HITEURGE Doy SIS G gt gt o Comet A
saisiyl ﬁtbleﬁtttu&ei [23] In one aspect, the present |nvent|on is directed to a
resente (), or a phar utlcally acceptable
o B e R ISR BRI L BT R the
mtmcymbmwmmlmarmabgwmmm% @ﬂ[%}&@l@:@l O-Cy.

ol o Atalk ) oMb ) b gAY AEeealy SeEAstaBEye

opaikbrer N-sobddartbé reidh, Gyhelieih Xyid dpticablyitsulistiuiekphanytand the
other variables are as described above for Formula (I). [25] In a second

aspect, the present invention is directed to a compound represented by
[Z¥rmuladiy a@p@tpﬂ&rpt&ﬁﬁlﬂtiﬁﬁﬂiﬂﬁﬁﬂﬁplﬁblﬁeﬂ&ﬁ @bbﬁ@&@iﬁﬂf@i@@émd by

herein. X is optionall uted he roc e other variable
T b DR PO AR T2 R SAAF U e X is
medlkytbﬂvma&da%ﬂj}lam&eﬂm@&heag@iwaﬁwﬂgsdﬁEeﬁrﬁb(v'éaik
ch ch as, for example, alkoxy, alkanyl, alkenyl, alkynyl, and the like,
Means S rbon chains which may be linear or branched or combinations

{ﬁzleredh dnxanbplimefitalyheapps, iﬁméqﬂesamﬁhybmihylispmmtbdsomropyl

d t enty hex e Ia e like. "
o e R R o e B e BPE R g
axmmw&teﬂ wasban- Kamm:pnbmﬂdiy fRBjAstus et dsieimd Geo ofatkylidablsedre

to meagé'g1 gll%lth d)gco @;rbons that is, 0, 1, 2, 3, or 4 carbons in a

agt(rjglsé: P6r Branche ion. An alkyl having no carbon is hydrogen

[@fen the atkyphis ea;te:rtmhabgemm idvetiioyl isaliieg aibtearbanpswmdlirect
rﬁgr%dg\ﬂ;’h ?;yq? a”%fll abndd% Cgfr;]u 1CH eg/g:%c% %15[%1‘?8 h?\ltom ethareof,

HBocy trin cyc?c or Tean 310 memibere
whewmo‘a( m@zﬁymuﬂammm@ahﬁm@myhaamamoﬂmmhmmg as
arb CXS m%; geteroatoms, and include mono-, bi-, and
ar

£ .
trlsgfllc IC saaﬁ}]r% ed o [es, as well as fused and bridged systems.

[Btich ysededigreystemesearat@ otherwise, “alkyl™ as well as other groups having
the prefix “alk” such as, for example, alkoxy, alkanyl, alkenyl, alkynyl, and the like,
means carbon chains which may be linear or branched or combinations thereof.
Examples of alkyl groups include methyl, ethyl, propyl, isopropyl, butyl, sec- and
tert-butyl, pentyl, hexyl, heptyl and the like. “Alkenyl”, “alkynyl” and other like
terms include carbon chains having at least one unsaturated carbon-carbon bond.

[27]  As used herein, “Cy.salkyl” is used to mean an alkyl having 0-4 carbons ~ that
is, 0, 1, 2, 3, or 4 carbons in a straight or branched configuration. An alkyl having no
carbon is hydrogen when the alkyl is a terminal group. An alkyl having no carbon is a
direct bond when the alkyl is a bridging {connecting) group.

28]  The terms “cycloalkyl”, “carbocyclic ring”, cyclic”, or “cyclyl” mean 3-10
membered mono or polycyclic aromatic, partially aromatic or non-aromatic ring
carbocycles containing no heteroatoms, and include mono-, bi-, and tricyclic saturated

carbocycles, as well as fused and bridged systems. Such fused ring systems can
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OS-10005PCT include one ring that is partially or fully unsaturated, such

os-1o00spcr @S @ benzene ring, to form fused ring systems, such as benzofused
carbocycles. Cycloalkyl includes such fused ring systems as spirofused
ring systems. Examples of cycloalkyl and carbocyclic rings include

icBrzysheatkyl huch gsmyulppf@ﬁuly ayclohutyd, Qyﬂ@peﬁlw&nzyﬁmmeggyb form

decahyd t
S SR oot e
ﬂmhé«dmﬂmrﬂp&oﬁkﬂedmagbmmma andnigdine ftgods: {gDIkhextbodyclic

i e e e s et A S
aﬁd}dcgmtymoa@hmwmd adanmaphikyinB2yT NeAormteheladdoiaphgihlonownd

c,?emlsts The term includes 5- or 6- membered heteroaryl rings
hcon aining 1-4 heteroatoms chosen from oxygen, sulfur, and nitrogen in

[Mlch’mey@m aml@dﬂmmsmm; fiextite ehtbroibhdrdeias plebiodisdchoms.

ter l..,thien azol azalyl, oxazo
e eI RS S i R e o)
NHt-razeNH GW)@LyI pyridazinyl, pyrimidinyl, yrazmyl and triazinyl. The

'Jfgiu ajf'ﬁe% %l LanI des e‘ﬁtﬁr}/l r|n vﬁlthf dl.gslrbo%% rin t%r¥st%rgrse

re parti allyla/r fuﬁy unsa urat oS0 s nzene r|n
phemnvicindeddheligtyl. For example, ben2|m|dazole benzoxazole

nz ole,.benzafuran |noI|ne |s um lin uinoxa
{ [%@]éj % 01 S 8‘¥He tern te?élgygpn mcémgé ? 66

ess o wise sta c rin
mmmwmnoamm@smmmng Thétb@&@yalp%atﬁ@@mﬁ@lﬁhixﬁgﬂﬂ&ulfur
ic but also con |ns one or m re ato

fined as for
gd‘é%‘é’ ?{C Ky g, AnASulur gre ot next Oﬁ%watﬁc?r %Sﬁamples of such
hdﬂxwmemgs(hmlﬁnppmhmmaﬁemmcb&thtﬁgwaiﬁyicms@zdigkajmemﬁyl
.moietl ntal 0-0, S n her 0 2. Th
s T SRR ko) i o R e R
pmthrb@mmﬁspmﬁwn@kmemwﬁwwndamﬂﬁgél?he&m‘ﬁiew

terocyclic rings inclyde azetidine, gxetane, t trah
e e S AR Bl or utty
unx&m&tddqeuﬁymmbdhzené&cbn&zml |ﬁhrm auis@ttaaﬁmbdlhet,aryl For example,

tetrahydrot | hene, § drothiopyran, thiepane, thiogane, azetidine
R B e
gpiperaking, amdrﬁmrilberazme morpholine, thiomorpholine, and the Ilke.

[g'trer &% ess[)o?h Rv 1E1GHS &/ %1% Elr}%s “heterocyclic ring”, “heterocycle”,

“heterocyclic”, and “heterocyclyl” are equivalent, and is defined as for cyclic but also
contains one or more atoms chosen independently from N, O, and 8 and their oxides,
provided such derivatives exhibit appropriate and stable valencies and excludes
moieties containing O-0, 5(0),-S(0)y, S(O),-O bonds where n=0-2. The terms
include 4-8-membered saturated rings containing one or two heteroatoms chosen
from oxygen, sulfur, and nitrogen. Examples of heterocyclic rings include azetidine,
oxetane, tetrahydrofuran, tetrahydropyran, oxepane, oxocane, thietane, thiazolidine,
oxazolidine, oxazetidine, pyrazolidine, 1soxazolidine, isothiazolidine,
tetrahydrothiophene, tetrahydrothiopyran, thiepane, thiocane, azetidine, pyrrolidine,
piperidine, azepane, azocane, [1,3]dioxane, oxazolidine, piperazine, homopiperazine,
morpholine, thiomorpholine, and the like. Other examples of heterocyclic rings

include the oxidized forms of the sulfur-containing rings. Thus, tetrahydrothiophene-
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include the oxidized forms of the sulfur-containing rings. Thus,
os.1000spep  tetrahydrothiophene -7 OS-I0005PCT 1-oxide,
tetrahydrothiophene-1,1-dioxide, thiomorpholine-l-oxide, thiomorpholine-
1,1-dioxide, tetrahydrothiopyran-I-oxide, tetrahydrothiopyran- 1, 1 -dioxide,
1 ihiade) wdtrardsidesrird dhigzelgink:; il ctioxite hre-alseigensideieth o Ine:-
eterocyclic rings. The term "heterocyclic" also includes fused rin
1RO N A Ol ORSC Bty 5y g
thimaationated o sl A8 aliendatiading -diofatenkesizoftsatibrittoycles.

For example, 3,4.-dihydrq:1,4-benzodioxine, tetrahydroguinoline,
T R B N HAE TR S OB AL RRaH
inebindain @mecoychoitnasiia ikeliie cepiar suligdumavthed gild HSe benzene ring,

djastereomers gnd optical isomers. The present invention .includes all
SeprE e e T
teptibsihotialhofiueg ttasbhhdienaritiomerandiitposisdle geometric isomers,

d pharmaceuytically. acceptable salts thereof. The above Formula | is
gei e

own WIROUE i TEHR SR RO P S A PO BHRC s enters and
makedentdinveniion ilaledesatrsiakoiseaiesoabisorihd arkand invention

_ ticall table salts thereof Further, mixtures of
BT T DB S ocT S TSR AP s i

substudiedly Puring dhie eberisetiohtbs syl fstibhy geeniuras issadiq prdpare
uch compoynds, or in, using racemization,or epgimerizatjon procedures
PRI R G CLAAEPIS SOOI o BOORES OF SHEN BrbCinas o
defmititwr etatsthrenisome ker{ab, bédidonvedliepaisenensempassedudes all
harmaceutical compasition that is comprised of a,compound of Farmula
S o T A BRI PR QSR AT o s
nixaferablistthe sompaesitiercisasdsoprisé dpelafiphatrasicenticallyeatee pielnked.
Dcarrier and a non: Xic t r?peuticaél effectié/? amount of comé)ou d of .
SRS PR LB S PSP S B Ra PR S A0 R b ESBIR L &,
ubis@istetinenciof) o3 Meaieaien, patttdutizis irefar tedtesdaxidiing i, tHeeart, the

]i[n egttsi;oO Sen&loq cae %S%aghargw%geutic% %%Te%osoiti%rgsfor the treatment
Potdigase y thein ition o??he e-)f&%r inase, which may be a wild-type

[3F]mutdnt forentafithés o coteimpeesmpHgihgraapbainah ceuticailyoaabepiable
carrier an anon-toxig ;[)I%%rgl el’lg(iai” eff%ctivg amoh[lné

f compound,of
SRR PR S

“FoPmuTa a8 desibed above (of a pharmacellj?ll}:gﬁy a
addaptitiéetbemenf). [38] The compounds and compositions of the present
[é%\]/en%’@f%’éenﬁ{f%%iggng%{)siﬁon is comprised of a pharmaceutically acceptable
carrier and a non-toxic therapeutically effective amount of a compound of Formula I
as described above {or a pharmaceutically acceptable salt or N-oxide thereof).

[37] Moreover, within this preferred embodiment, the invention encompasses a
pharmaceutical composition for the treatment of disease by the inhibition of the ¢-Kit
kinase, which may be a wild-type or mutant form of the protein, comprising a
pharmaceutically acceptable carrier and a non-toxic therapeutically effective amount
of compound of Formula I as described above (or a pharmaceutically acceptable salt
or N-oxide thereof).

[38] The compounds and compositions of the present invention are effective for
treating mammals such as, for example, humans.

[39] The term “pharmaceutically acceptable salts” refers to salts prepared from

pharmaceutically acceptable non-toxic bases or acids. When the compound of the
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treating mammals such as, for example, humans. [39] The term
os-1000spct | Pharmaceutically acceptable salts” refers to salts prepared from
pharmaceutically acceptable non-toxic bases or acids. When the
compound of the -8 OS-10005PCT present invention is acidic, its
px@@éfﬁSﬁ)@eﬁﬂiﬁ@ saltidar hempmﬂmﬂg pileparndsk irmeﬂhatm@eqwiealfyom
ce table non-toxi E ses, mclud% ino Ic bases an anic, bases.
USRS RHBTE MOTAIE BAeSe SR B A e
bmkzlMtﬁdaﬁ%dlﬁmdmha)ﬁ@wmfmswmdnkﬁamumﬁ@msmnmomum

anganese (ic and ou |um s ium, zinc and the like salts.
I e TS TR o R A e R T genes (i and

ox@l@mﬂsﬂuandaadmmmalﬁsdﬁaéthlc&mad ﬂmCmbﬂypaﬂ‘euﬂdaify the

acceptable anic non-toxic bases.includ ts of con
o R A e ST A S L S s Seed
plmmawtaitydd)jaaumptg‘tﬂadrgynih asm@dawb&i&mﬁadlmlmsﬂ& (@qlsmmm,

har, aceu | A}/ acce%table OIanIC nqn -toxic basef frgr{\ ich salts
ScCconqgary, ark ar €8, a8 45 CYCLLC aININes an stitu amimnes such
can pe f’orm InerAgioR 8%& ange resind or exam €,

asmgtnm&y loetain g:aifbﬂyﬁﬂmhn:lﬂde;uﬂsxﬁﬂuteﬂbanmdett@lhaqshmmm&uucaliy

dleth mine, 2- dlet inoethanol im la etha
st R G,

e)gihmgﬁll‘hﬁngiuﬂﬁamIffme,ehwiiﬂie;@,rgydmb‘ammﬁ% isdificopyldmine, Wie,
o lg[Ihy%rrg & mor%:&hn%n% égu mﬂgeq‘%@ %ﬁgqyfmlne resins,

roc ine, purlnes R&oBromine. T rime yPamlne

dhmtbplmhammmhﬂmhmﬁmnimmdﬂi}édﬂeehe[ﬁﬁ]lWNeeﬂmEWpﬁna,d\bf
res nt invention is b SIC its.cortespondi can be conve |entl

SRR Bk s e e
1ymaegmuth§rgilmagan&; amdﬁuﬁue}pqmdszmd qﬂmﬁdzmxgai%aaeeﬁmns
b(ecr;alazneenesgfoni%e&?r]l(z)oq: campl rsulfon hgl Elc ethan(-grs?ulfonlf:,lfumarlc
PolGEon gﬁffgamlc g}cr)iof'omlc hy roch orlic, |§/e ionic, IBEHE, malere
tromatitamandeii€ thmkekkanesulfonic, mucic, nitric, pamoic, pantothenic,

0s ric,.succinic, sulfugi tartan to uene [foni¢ acid and the like
E@lrtiﬂ% y p%slre?errg uanr(tle cfltt?llg IEYorléorrirllastleﬂ:mﬁﬁtgscp or|]80 Ia]Ill;‘L%rS alt

caéthaneseifornily; mmﬂérmmp]ﬂsn{ﬂﬁufh&ikymmaabmmmwdmns
fl Q %resent invention com ge und [epre ented by formula |
cludinf inoreanic. and orgaiic > ﬁ %s inglude, for cxample, acetic
Itor a pharmdceutically acceptable salt or N-oxide thereo an activé
bﬂmgmdmﬂﬁoracp Fmanmcemahyradf@mammmhmmdiﬁpnmﬂyamhg}uconic,
Compoé &8r0 %9%‘3,"1%?&5895‘%Y&@§%th1@% q?@%%?%?l%?c‘,nrﬁleﬂgc? mandelic,
methanesulfonic, mucic, nitric, pamoic, pantothenic, phosphoric, succinic, sulfuric,
tartaric, p-toluenesulfonic acid and the like. Particularly preferred are citric,
hydrochloric, maleic, phosphoric, sulfuric, methanesulfonic, and tartaric acids.
[41] The pharmaceutical compositions of the present invention comprise a
compound represented by formula I (or a pharmaceutically acceptable salt or N-oxide
thereof) as an active ingredient, a pharmaceutically acceptable carrier and optionally
other therapeutic ingredients or adjuvants. The compositions include compositions
suitable for oral, rectal, topical, and parenteral (including subcutaneous,
intramuscular, and intravenous) administration, although the most suitable route in
any given case will depend on the particular host, and nature and severity of the

conditions for which the active ingredient is being administered. The pharmaceutical



suitable for oral, rectal, topical, and parenteral (including subcutaneous,

os-1000sper  INtramuscular, and intravenous) administration, although the most suitable
route in any given case will depend on the particular host, and nature and
severity of the conditions for which the active ingredient is being

cadpagistaraday be haunreaytcakeR €S QRSP € ampasiippg may Heany

nveniently presented in ynit dosage form and prepared by any of the
Oﬁﬁéff%ﬁtgﬂ’/égﬁwjﬁgﬂmlﬂ%ﬂé%ﬁﬁ 8§¥142] In practice, the

[4)MpRURdsHenresariednforpiachied phavaacerticaliyhascapialigly
salts or N-oxides thereof, of this invention can be combined, as the active
SRS N RIS HIRIERG RT3 BVSRHARSHN ER R A e
igeedentipnakphasaassuticahcampshirgineeteranigiibs: Ihecaipes may
take a wide variety of forms depending an the form of preparation desire
"‘FBP’%IH%HW%L %Bﬁgﬁﬁ‘b‘ﬁalg(%%BPb%%}%g?glﬁﬁ%%i TP EOEL) HFhagyice
vikietphamnace dtisel ampo gitdbsmobithepieaant devkeddorcdmbestration. E.g.,
resented as ﬁjgscrﬁ{E, units suitable fo:rg?ral dmi)réistration SECh as .. ¢
otal S RSN SIah RS IR B AYSAYERRYS SN Hﬁné%ﬁB HRASTHRRLCEMBEME GRS ©
tiiberaetiviningradienth htipkesnthe aitpastianicantiis pfesentedi@snastration
wder, as, granules, as a solution, as a.suspension in an agueous liquijd,
sl S SR SR RIEH, PSRRI ABOP BT 0 AR AL
adigadrenudisian. Hortdd)tiba denibesicomyaan slopagenietas sebadenbeve,
the compound represented béﬁl.:ormulal, oraé)gg{lh aceuticall

SO AN SAEPNES AGESHLRAGH T A9EE td A pRucous liquid,
acantiliedwealeasauhoan Handior setivery deyitd enlilis@anipedifitios maye

RS e 0 Bl SO ROl
phttnticevtiaalisr dbaiptasistiltes Shextde theredficeassasy rgrédienitréd by
B L TR T T
beaitiess tkbottholbe pphducicanithembaalcondenietitdshapett intoethef
AT e SRR D o
neompaeechnr iagphdinacduticaltydoteptabieosatimor i pxigered bonmiflahly
B TR R e
schdnBzinatte pniitithoriEhopmdretatihethihebepeuticalkhdetihaped npotrediesired
presentation.

[43] Thus, the pharmaceutical compositions of this invention may include a
pharmaceutically acceptable carrier and a compound or a pharmaceutically acceptable
salt or N-oxide of Formula I. The compounds of Formula [, or pharmaceutically
acceptable salts or N-oxides thereof, can also be included in pharmaceutical
compositions in combination with one or more other therapeutically active
compounds.

[44] The pharmaceutical compositions of this invention include a pharmaceutically
acceptable liposomal formulation containing a compound of Formula l or a
pharmaceutically acceptable salt or N-oxide thereof.

[45] The pharmaceutical carrier employed can be, for example, a solid, liquid, or

gas. Examples of solid carriers include lactose, terra alba, sucrose, talc, gelatin, agar,

pectin, acacia, magnesium stearate, and stearic acid. Examples of liquid carriers are
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[44] The pharmaceutical compositions of this invention include a
os-1000spc Pharmaceutically acceptable liposomal fqrmulation containing a _
compound of Formula | or a pharmaceutically acceptable salt or N-oxide
thereof. [45] The pharmaceutical carrier employed can be, for example, a
s@gzﬂcbykiqpl'gemug@ﬁ &xanoplemohaid Grieidpeltgadaciosesitesmalnr,

CI’O@G t%ec @élatln agar, pectin, acacia, magnesium stearate, and
COEAHE AL MRESSF liquid carriers are -10 0S-10005PCT sugar

[40frupLipeRpLtid t@&wmﬂoﬁﬂdwﬁebr@@fw@em@m@wr&ts
include car ioxide and nitro 46] In preparin compaQsitigns
ol GEETBR A 5 EOTR et ST G e e e conots,
fletopioy edekto ryednpley svatelogiycalsniland aahbils nilavbeingeage fésm oral
pr%ﬂservatlves colorlng agents, and trl:?ﬁélke ay be used tq form._oral
Pehsi

TR sRapATaRD AR S O AT R SHRS Such o5
SIRBEHIE! S LR, aﬁmﬁbafgblaﬁawrﬁoﬁumnaeyﬁba@immﬁu@5@@1&5uaﬂiscms

nulatin ents, Iubrlcant ers, d| inte at| en the like
G RO S S P S TN CHRH S [ el dugaratons
S\&ﬂdabqiﬂel&eIBG@@sﬁ&@ﬁﬁﬁ&%&a&eEﬁcﬁdﬁﬂ@ﬁﬂi&ﬁ%ﬁsé&iﬂ%@nﬁﬂﬂxﬁﬁﬂﬁuﬂﬂﬁem
are the referr ts where ceutical carriers,
o IS (S HEIT (e Ry B UTRE b A AL apiers
aiOAARlugedlS Opﬁhmqw&b[ws] Adablalconidiningiie cagiposationohtaiscous
tén#:%gentlon may be prepared by compression or molding, optionally with

"B Hiore accessory ingredients or adjuvants. Compressed tablets
[4npy be meaaf@da’imﬁgmprmpﬁggmmﬁuhmmvmash inaythe mefiwed by

ingredient in a freg-flowin h as powder or granules, optionally
RSP O DIPTSR D LB R
adgenher dbepstcbdebipteniaf hesecpaaipibnisompyehen foirexamplde inert

dl|lfllen'[$t such as.calci (lij tcarbr;rxtrnat?1 SOdIU carbogate Iac ose, caluT

paﬁosp a 8%‘? Ros 1o 200 noé%ﬁa €, gr%nurfgtlﬁg LYo K |sf’rﬁggra mé %rgeH g
ofﬁroexﬁm}nle,edomlstamhd@r lalgicimtadickt Idlﬂtdmg ageEnis atmrvexammk&;rsmg

150 Sl aracacie; and ubricating agen's, for example; magnasium

earate Stearic s S may-be SACoa €y may
sndateetdjylk!mrbt&ﬂmlthsmodéjayamsmmgmtmnﬂ p]lnmmem rsddiham
ﬁast omtestln racta d the §1_é{tprowde a stalned action over,a on

exam llleg a”tm‘%léSl der SRETSuCh 85°gh ey %SEaé‘s’ltéaraatémc
acmdghmdnygd@ema‘te exeayihe staech, gelatin or acacia; and lubricating agents, for

example, magnesium stearate, stearic acid or talc. The tablets may be uncoated or
they may be coated by known techniques to delay disintegration and absorption in the
gastrointestinal tract and thereby provide a sustained action over a longer time. For
example, a time delay material such as glyceryl monostearate or glyceryl distearate
may be used.

[48] In hard gelatin capsules, the active ingredient is mixed with an inert solid
diluent, for example, calcium carbonate, calcium phosphate or kaolin. In soft gelatin
capsules, the active ingredient is mixed with water or an oil medium, for example,
peanut oil, liguid paraffin or olive oil. Molded tablets may be made by molding in a
suitable machine, a mixture of the powdered compound moistened with an inert liquid
diluent. Each tablet preferably contains from about 0.05mg to about 5g of the active
ingredient and each cachet or capsule preferably containing from about 0.05mg to

about 5g of the active ingredient.
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[48] In hard gelatin capsules, the active ingredient is mixed with an inert

0S-10005PCT solio! diluent, for e>§ample, calcium carponqte, ca_lcium ph.osphaf[e or
kaolin. In soft gelatin capsules, the active ingredient is mixed with water
or an oil medium, for example, peanut oil, liquid paraffin or olive oil.

[49plderbiaiatpraay fominRgebinmaldnginta sultablsimashiog @ Hohitiee
of therg &ered compaund maqiste ned |th an inert liquid diluent. Each

AN RS B RUH RinO & Bhe %ﬂgf%&%’% orehilen

aﬂ}ﬁb@ﬁlﬁefaﬁﬂ d@achieat h@xb@flﬁ@f)@ﬂ@ep resecablyeriiainiyg fienkaldalout S
% e% about the active mgred nt, -11 OS-10005PCT [49] For
% %%?Hhﬂ t‘?ﬁ%‘n‘%‘@ﬂ% it dasaER S B confain

betayEoftaitionm ahguwh @@wgﬁo&ﬁw&&@@ﬁ;&mﬂ&:ﬁg epicalinPOmRIsting,
ith a riate on |ent carrier. material, which may
N A A A A S R el
[@h}sa@&ﬁ@ﬂf@%b@&i@ﬁﬁ@&gﬁ@ﬂi&iﬂt&%ﬂ@@ﬂ freehabovtiing daaatdnderal
f the active in ie cal 5m 50m 100mg,.200mg, 300m
o B SO MG B L0 e BSBTSRAt Bt compbunds
mmﬁsmcm&mmlﬂhe&ambumthmauﬂabt&fzﬁr parexiatgle,
agdministrati ared as solutions or suspensjons he active
Syt St S e A W
lwﬂhplenefglglc@wmmpwﬁauwasﬁerajspebsignymglaq)mepveﬂae@anme
li %Cg liqu g%)%é %ene ycols édmlxtures thereof in oils. Further,
bRl S BIB SLHS HEReal growth of
[ﬂll}:rOGﬂgﬁﬂﬁiS&ﬁﬁh&ﬁﬂhﬁhﬁbﬂfﬂﬁMﬁﬂid}ﬁ%ﬁﬁsiﬂ&@ﬁt@fﬁ[bﬁtﬁl’ﬁsﬁm{mjectable
invention suitable for injectable use,include ste ueous solutions or
T N e e s e
cmwdarsh‘@fdhe eitenipopaneersSipr epacationpotauehs sieple damctdiblech
tlons(% gp%rtsmnsl aII cases, he |nal |nJ af]ble form stfb ¢
SsEier &R Phe St ttivt R/eﬁg It} ?or easy ?theb y ]'Fﬁec e orm mus
behasriiacedticadt bo l&fﬁmtvensfmwobeasga@mmgﬂﬂhme”ﬁmﬂansmﬁﬁcal

manufacture an stor%q grefe sh uId b reser o{ aunfh
c%néposn ons.must he st er ‘th con 10 S 0 0& us,
contaminating ac 1on O microorganisms SUC C erla an

prdfersblyiciondd lxepacsotvetbgnidis piwmnam&danng ﬁ:ﬂmalnfngz,cﬁ@brgamsms
SEmIS, B P REc et Beh e o oo
chhiaimagdioticabogritpesittonsiciibie pigsk . myelyttoro Camdpglimea gbrcml and

i lilllt n%on%/e% tpe%gﬁjggo?asggge? %’ig%ﬁl%xz?n %lgi‘tﬁ)qe 5% u?’lésctk%%er:cnaf

[52] Pharmaceutical compositions of the present invention can be in a form suitable
for topical use such as, for example, an acrosol, cream, ointment, lotion, dusting
powder, or the like. Further, the compositions can be in a form suitable for use in
transdermal devices. These formulations may be prepared, utilizing a compound
represented by Formula T of this invention, or a pharmaceutically acceptable salt or N-
oxide thereof, via conventional processing methods. As an example, a cream or
ointment is prepared by admixing hydrophilic material and water, together with about
5wt% to about 10wt% of the compound, to produce a cream or ointment having a
desired consistency.

{53] Pharmaceutical compositions of this invention can be in a form suitable for
rectal administration wherein the carrier is a solid. It is preferable that the mixture

forms unit dose suppositories. Suitable carriers include cocoa butter and other
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powder, or the like. Further, the compositions can be in a form suitable for
use in transdermal devices. These formulations may be prepared,
utilizing a compound represented by Formula | of this invention, or a
pharmaceutically acceptable salt or N- oxide thereof, via conventional

mRIGSSSINSMBIROGRAASR B2 EXAMBICDFESIRGN S nRlptRRQRhiscRIGNr esHRd
admixing hydrophilic material and water, together with about 5wt% to

by f5ttadEroe Shee BB b Brouitacd Gemsl e SimtHa: bangdby

cidasireshaansisiensynl&@kPharmaceutical compositions of this invention
can be in a_ form suitable for rectal administration wherein the carrier is a

(3o, Tr RpHRBQURe ior R AMRRSHECIBI A RTINS Shipplamarsutical
foBwiiahlermarEiRsCiIle Caoaa RItes, andPheithd Q% 4P8RBP Gillitional

materials commonly used in the art. The suppositories may be .
CREB AR HIGYATHER 2B R S MG dleyeotip a&sibh WitAciSeSubiematfive
aginiaelteckeasrie (s olawesdoynelilling iaad Shaning X males dRMud like.

addition to the aforementioned carrier ingredients thg pharmaceutical
it

F RTINS B B et iy TPrdfelde rsRdsp i friulabion st with

tf%d%ﬁ&ﬂ@ftﬁ?[ﬂ%hmf%ﬁﬁﬁ&ﬁtst@bnﬂ%h ¥ @Iﬂuﬂs:,tagﬂuﬁﬁﬁ% dlayepBgrIgRRSbed
inders, surface-active agents, thickeners, lubricants, preservatives

YRR LR PR Y SRRDI RS Ve S BRI e i b

pRedreludedwasendrtine Jontriaiiertisatonic with the bollogd of Lhed .
intended recipient. Compositions containing a compound describe

B SEBHprksRRLRSMY 8&%{&&%&1&3&P}¢8£h@§%&%5&0ﬁay

1 S08016: pfepaeddizipawean pritdfebhopRitRia e of2ht @eneralicated

on the order of from about 0.01mg/kg tg about 150mg/kg of

dosage level
C%ﬁg}%ﬁéaaﬁﬁﬁmay%yeam@tfm%@ﬁ Skt B RRSBLRE: ficdted
eLanpitioneasr alicsnaivel vabaedlOcanterto AlibushOn et Ratient Rendays
For example, breast cancer, head and neck cancers, and gastrointestin
CUSRCET S SORIBAPSEIATBY &%&HV&@H@@%&@%@%@%\%@%Q&
fibyhthieoad ministratiom b frascahpuidDdeia 100me of el aripauper@ey, or
kilogram of body weight per day, or alternatively about 0.5mg to about 7g
R RSP oy AT SRANa b PRSPk, bronchial, lung, and
[Fncreatiitehn takaayabey aitestbrehciehtiech f)atldepacininitiratinorah ikoba
out 0.01 to 100mg of the .compou er kilogram. of b weight per
i AT e (R

compound per kilogram of body weight per day, or alternatively about 0.5mg to about

OS-10005PCT

7g per patient per day.

[57] Mastocytosis/ mast cell leukemia, gastrointestinal stromal tumors (GIST),
small cell lung carcinoma (SCLC), sinonasal natural killer/T-cell lymphoma,
testicular cancer (seminioma), thyroid carcinoma, malignant melanoma, ovarian
carcinoma, adenoid cystic carcinoma, acute myelogenous leukemia (AML), breast
carcinoma, pediatric T-cell acute lymphoblastic leukemia, angiosarcoma, anaplastic
large cell lymphoma, endometrial carcinoma, and prostate carcinoma may be
effectively treated by the administration of from about 0.01 to 100mg of the
compound per kilogram of body weight per day, or alternatively about 0.5mg to about
7g per patient per day.

[58] It is understood, however, that the specific dose level for any particular patient

will depend upon a variety of factors including the age, body weight, general health,
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[57] Mastocytosis/ mast cell leukemia, gastrointestinal stromal tumors
os-1o00sper (GIST), small cell lung carcinoma (SCLC), sinonasal natural killer/T-cell

lymphoma, testicular cancer (seminoma), thyroid carcinoma, malignant

melanoma, ovarian carcinoma, adenoid cystic carcinoma, acute

sényeilag anreustiaikaitizatdm ehdeeasiiearcinams, p@céiafr&s(afa@ﬁihamtg

lymphoblastic leukemia, angiosarcom naplastlc large cell phoma,
C‘@ﬁBBWéQH&F@&ﬁﬁﬁSYﬁ&%ﬂﬁ%?d&%“ ArdIRGHA AL ngfﬂé%%v&y

[Sﬂﬁfate’ﬂﬂé)éﬂﬂ%)adﬂﬂmtﬁttﬁél@[’eﬁéﬂf @fﬂ‘\‘r@bﬁm @&%&ﬂ&@m&ﬂi)ﬂlﬁcepta\bie salts

comp weight per,. day, or alternatively about

M S e A b S

cﬁ&ﬁﬂ@ﬁﬁeﬁ@@&dﬂﬂﬁhﬁﬂs&%@aﬁﬁﬁkﬂw agaﬁamwﬂg@iapeﬂd MgBganétiety
f factors including the age, bodywe health,

ST A A S M e —

1rf6éﬁtﬁfn€>§&fﬁtiﬁﬁn§l’jqgh@@mmﬂaikﬁl’&:ﬁﬁlﬁiﬁhﬁlsm dhngiotigaaréeaiatsing the
disease, undergoin e The ounds the present
R PSR G R et A DA B o st
ofige therefieativel v adrokiisigeat on mmigﬂcgmmtﬁnhmﬂmg:a@am The amounts

erapeutic ¢ ounds. For.example, cytotoxi nts |oge esis
o} I i B B o R A G e can
oﬂm@cpf@seﬁ}:ﬁcmymﬁmnﬁcaﬁéMQm Bh @rﬂ@f@ﬁh&tawem‘hemnﬁt@mdﬁ@f any can

s comprising the compounds_fe resente by Formula.l, or

o SR K AR A R e R AR Bt peents.
[agentxormmmm|mﬁma@mmaammm thEeqshotanaher.
thera ic effective alone hich case e effe ts can

T SF RIS dAE G B ST SEATREIY 85 B DG o S Bt st
camecanbaisn bmsthithesapebiien-wathimlioniz e adverse edfaaide parsicidarly
}Ié?é’%%?%tal? gagﬂj ]g% Ir':(gﬁn el__tdh%{%tOOd h the treat tof cgncetrhIrd line

Sond ety Or'ek Ufg can% fréa
tighiffere nNMaB,,faiiargtdﬁ&é ﬁaﬁmwrthghtamemhm weah Qﬁ‘pﬁ)ﬁbﬂﬁﬁf&kﬁﬁflﬁﬁﬁfg
treated. th|n lung gancer, for example drIS“ e therapy is d|f erent
2 coh i

B %egécon%r? WA Al py W |n}9|n Urn is ot eren‘tllﬁom Qi a%heraé(&[/w

Fivelidy didgnGsead phtie misghtight beytreaiedinitie cHSiHRtunﬂMmMamthgd line
the}g}lmeri;smﬁ\]/ eﬁlhat to {%ﬂ the 1[139;1/Ie cr)ntgsg -on (I)lrrﬁecgherz{,) such as
) Sftva aﬁ&? m? i get yrosine klnas

Antobdioghs thehacdpned thetapyt Eegﬂmns‘laaa reffatdiory aqnpmyabmmreqs
Njevert g o %gc?%t tO S0 Xi A{%%%{} In%'é’ﬂt&%% %%%%E%gage%%caﬁy acceptable

regimens can erfrom coun r)P s count
salts or N-oxides thereof, can be beneficially co- admmlstered in conjunction or
combination with other such cancer therapeutic compounds. Such other compounds
include, for example, a variety of cytotoxic agents (aikylators, DNA topoisomerase
inhibitors, antimetabolites, tubulin binders); inhibitors of angiogenesis; and different
other forms of therapies including kinase inhibitors such as Tarceva, monoclonal
antibodies, and cancer vaccines. Other such compounds that can be beneficially co-
administered with the compounds of the present invention include doxorubicin,
vincristine, cisplatin, carboplatin, gemcitabine, and the taxanes. Thus, the
compositions of the present invention include a compound according to Formula I, or

a pharmaceutically acceptable salt or N-oxide thereof, and an anti-neoplastic, anti-

tumor, anti-angiogenic, or chemotherapeutic agent.
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Nevertheless, the compounds of the present invention, or

0S-16005PCT pharmaceutically acceptable salts or N-oxides thereof, can be beneficially
co-administered in conjunction or combination with other such cancer
therapeutic compounds. Such other compounds include, for example, a

[oMarietydf fgioxd agems alkataienBiVAJPpRISARRIASRIIRNRIeb e salts

antimetabolites, tubulin binders); inhibitors of angiogenesis; and dlfferent

OIRHEK TR Ah S0 REI G WHhaaLIBIRE L canisigpayith other
thepeaienmpotinedies dam LoneREYBRGISS. RINEL ST campRsilsiiats

can be beneﬁmal%co adminjstered with the compounds of the present

ehiFHNGAN IRTHABR ERIBRH e RHERSHHB, Reglstiniagsos? ﬁPaﬁﬁentS with the

caapwitdbipeiRNGdha taxan@snl hus, the compositions of the present
invention include a compound according to Formula I, or a

pharmaceutically acceptable salt or N-oxide thereof, and an

I. aﬁﬂsﬁ?%iaﬁﬂﬁbﬁﬁﬁh HOKiGRthdagiageric, or chemotherapeutic agent.
-14 OS-10005PCT. [61] The comﬂﬁugngllﬁ of the present inventjon,
18t

L4 arntdeetitietg £cseptante BRIGRNA BB A AR kit was

deteativel s sunistecadnisanuns ieswithoters el tine lamcmmmmﬁs

aside from cancer therapy. For e ample therap ents effectiv
SShhunaris daverel G B tﬁ“&ib‘tt‘éa BOSGERES i frssey

d@t@mﬁﬁett?ﬂe abihe Bmﬁe&%ﬁ&m&gﬂmﬁ%&#%&&&%ﬁﬂ in
intact ce 2] The ahility of ¢ ounds to inhibit the tyrosine kinase
Rj?ﬂ”}f" Lﬁéutl&lg “6%% TQCEQFPBBE,@&%E'@AS M Yhe
ek}l}'ﬁé’s@&?ﬂhﬂﬂ@@&ﬂ@ %@Bhr&t&bhhwbwéummafd@@atwﬁtmm a
human small cell Iun ancer, The as determi the abjlity of
OGS & Do G6 T e bbb RN Shsfekit
rebiipkdy peresitié k@@@ﬁtoc@lnqg@ndb atdsirndeapnedsiyd eh@peesﬁeptmhta%
cells. Cells ar e |n ted with com ario nce tratlons
C?ﬂ?B’fefgod’éaﬁ'lS gl F?&&t&"(s&@f ﬁﬂﬁé&l Pé‘é%’ﬁtB?
céytlteﬁmﬁ‘ Kie asea;@elbiysate& aﬁelihﬁihp&aatephaaﬁtfﬂlaa(ﬁr Iéﬁtﬁeqtegads of
tureg onto d ntlbod -coated 96- nglfljg'ﬁlh Ar[l e The
f&?r&*é‘theo é’o r‘i%‘f SRS AR RS ARGt g ues
w@@@mmatuaptefeﬂtlgrde@ﬁea“bé ittty aﬁmmtmgyﬁbﬁéﬁemﬂgs only

the pho hor ed t e residye s WI the rote
TR ARG THRDl S A pes
phasgatergtlytamadqed:aﬁMﬂtamhmmﬁn@mftamﬁbéi@ybtombbsﬁmnyiatetd c-Kit
can be f‘ﬁlilpl Lgantltatlvely by incubation with an
appropriate

[63] The stock reagents used are as follows:
Cell lysis buffer:

50 mM Tris-HCL pH 7.4

150 mM NaCl

10% Glycerol

1% Triton X-100

0.5 mM EDTA

I pg/ml leupeptin

1 pg/mL aprotinin

1 mM Sodium orthovanadate

Anti ¢-Kit antibody:
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appropriate HRP substrate. [63] The stock reagents used are as follows:
os-1000sper  CEll lysis buffer: 50 mM Tris-HC1, pH 7.4 150 mM NaCl 10% Glycerol 1%

Triton X-100 0.5 mM EDTA 1 g/mL leupeptin 1 g/mL aprotinin 1 mM

Sodium orthovanadate Anti c-Kit antibody: -15 OS-10005PCT 0.5g/mL

anti cekain3. dabcMsiom -caBIeovENI2 89R13 ) ImBOrsbP SeditsumM Sodium

bicarbonate, pH 9. ELISA Assay plates: ELISA assay plates are prepared
blﬁ?fgaaﬁ%&rpgf 400L of anti e-Kit antibody to each well of a 96-well
Ywalishpiadynex, catalog # 7417), followed by incubation at 37C

for 2h, The wells are then Washed%e ith 300RL wash_ buffer, Plate

wash Bl BEY BB G083 196108 D el atey<ihapithedy
1B wath ¥ 4 96-RSAMVIYRAEIR Bl2S T YR RP {Chlrisiehesd by

26 ke R B e S LS

mgwgagﬁﬁjam;ca_talog # 37075) Assay protocol: Cultures of H526 cells,
contSGOR TSRO nEB YD AS AN suspended i cell assay

guedisay felisuwere then distributed into a V-bottom 96-well plate at 7.5 x
104 c?{lm%‘giﬁe& ]!;% Jé)é)k cell assay medium.

pY20-HRP:

25ng/mL pY20-HRP (Calbiochem, catalog # 525320) in PBS, containing
0.5% Tween-20, 5% BSA, 1 mM Sodium orthovanadate
HRP substrate:

Chemoluminescent detection reagent (Pierce, catalog # 37075)

Assay protocol:

Cultures of H526 cells, growing in RPMI with 10% fetal calf serum, were
collected by centrifugation, washed twice with PBS, and suspended in cell assay
medium. Cells were then distributed into a V-bottom 96-well plate at 7.5 x 10 cells
per well in 100ul, cell assay medium.

[64] Compound dilutions were prepared from 10mM DMSO stocks by dilution in
cell assay medium, the final concentration of DMSO in the assay being 0.1%. To
compound incubation wells, S0pL of the test compound was added {compounds are
assayed at concentrations between 0.1nM and 100pM); to positive and negative
control wells, 50pL cell assay medium containing 0.1% DMSO was added. The cells
were then incubated with compound at 37°C for 3h. SCF (R&D Systems, catalog
#255-SC-010) was then added in order to stimulate the Kit receptor and induce its
tyrosine phosphorylation. Then, 10puL of a 1.6pg/mL solution of SCF in cell assay
medium was added to all wells apart from the negative control wells, and the cells
were incubated for an additional 15min at 37°C. Following the addition of ice-cold
PBS, the plate was centrifuged at 1000rpm for Smin, the mediuvm removed by
aspiration, and the cell pellet lysed by the addition of 120pL ice-cold cell 1ysis buffer
per well. The plate was kept on ice for 20min and 100uL of the cell lysates from each
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1641 Compound dilutions were prepared from 10mM DMSO stocks by
os-1000spcr dilution in cell assay medium, the final concentration of DMSO in the

assay being 0.1 %. To compound incubation wells, 50L of the test

compound was added (compounds are assayed at concentrations

whtitwen:inivhaTe HAAV I davpnsibivenari R egaiive praatial Wellth ol acalC
fasgsSaB/ medium containing 0.1% DMSO was added. The cells were then
fhcdbated with compound at 37C for 3h. SCF (R&D Systems, catalog

[65355-BIOR Wastaaooetiad twibroetdoistimulateshelkicreeeptaisant o
induce, its tyrosi sphorylation. Then t of a 1.6g/mL solution of .
Wégﬁa#é%ﬂ%%sﬁﬁ%éﬁ@g‘m%%éﬁ%é%%@w}gﬁf %ﬁﬁgh?m@m‘aéﬁwon
aaobddl weds, AR the aalisd wesacihawdiated fios phatadeiibarilbmitbalB7 Che
Fallowing the additi f ice-cold. PBS, the plate was, centrifuged at
R R et AR S S ks Y
cheeduny ibeaddition wbiZk eesadibced dusis belfesr paninstheline plate
was.kept on.jce for 20min and.100L of the ce ates from each -16
OB B e R ARG FCaT 5 A1 T ST O gt
[pdhte anchincidoatetltht 46afon dbis (6Hirallonihg prewbation ohibewerllwith
I\t/)sate in the. ELISA plate,.the wellg wer Wast%%i 4 times with 3009
* dlndishs

SSRICARRPSHHER ASoregrie HK R Fgc%r%egﬁ%e&ago

op¥20; MRR wasagdaddakhdy welhantdde piate fncubaied af ¢tKor beptor
V\{ﬁ‘%l;e hen wciﬁggd 4 timea with 300L wagh buffer. Then, 50L of
B ¢

Th |
Y RO SR A SRR et 16 R i et
Thesénahibitien quiritationfofcths amigunticdladiighespholyiobibeibiRRrve to

conjugate bound to the plate. [66] Comparison of the ay signal
R i B e o s O B B A b AP
imbgativerosint plsofpbiisyincivhatEthictiet presendsy d0gsksence of SCF,

nvith no.c Wﬁe zhallows he degree,of inhibitio %é -Kit receptor.
e N b e Rl S SR S5
pbosdentrationsf Klhieise inuliftne velles Werardified o thsigoidakay with 1Cs
dose-response. inhjbition curve etermine the IC50 values (i.e..the_ .
val%es less than ‘Ja’#pp/l h 18 Hgﬂfé}t&ﬁﬁ&g&éﬂg@ﬁso.w ue gl’ess ﬁaalgluhf. Itis

concentration of compou ~'induced tyrosine
nphogpbtioryldtiomofith &G Kit pedteile ByIGHANEY], Then OAMPEIESHOE this
inv%%ﬂ(’f reduced the level of SCF-induced tyrosine phosphorylation of
tl%?ln Intact H526 cells as determined in the above assay with IC50
ERRIERIBEENTMRILISM. It is preferable that the IC50 value be less than
o HHS PO RS A0S GO0 YRS B8 IRRn an 200N, YeR:
more preferable less
following procedures by the methods illustrated in the following schemes.

L
absence

Appropriate solvents, temperatures, pressures and other reaction conditions may be
readily selected by one of ordinary skill in the art. Similarly, suitable starting

materials may be commercially obtained or readily prepared by one skilled in the art.
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than 30nM. EXPERIMENTAL [68] The EXAMPLES of the present
invention were prepared according to the following procedures by the
methods illustrated in the following schemes. Appropriate solvents,
temperatures, pressures and other reaction conditions may be readily
selected by one of ordinary skill irgthereti Similarly, suitable starting

materials may be commercially obtained or readily prepared by one skilled
v@gz

in the art. -17 QS-1Q005PCT Stheme 1 NHZ NO, R1 RIC +R2
NH / X/ Ir Il NH \NRIRi>-R3-NH R2R2y61, IV [69] In

Scheme 1, diarjflamines (11l y be produced fropathe condensation of
nitrobenzenes {I, X = F, OMS; OTs) with substitéteéd_anilines (11). Coupling
of the anilines (Il) may also be achieved where X :Hll, Br, Cl, OTf by
utilisation of Pd(0) rgediated Buchwald-Harr}Wig-type conditions or with
Cu(l) catalystg ang BDase (e.g. K2G edyction of Il to give the
phenylenediamiges,({V) may be achie u%ing for example, hydrogen in

the presence of a sdjtable transition metal yst (palladium, platinum,
ruthenium, niclkee @ , Zinc or tin underk conditions, with sodium

hydrosulphite or with tin(ll)chloride dihydrate. Cyclisation of IV to the
benzimidazoles (V)"nay be achieved by reaction with a corresponding

e9boKy kenapid AR Halide RGBS E AR Tha{arDale endation of

(MeO)3CH)) and an acid such as formic Qrp-toluenesulgl)fhonic acid. Under

nigebsrentidiiohs dsddMeréthrevith 3hstityiepowdisei{ brmiieuting of the
aRPIMETIIOHAHR PR EIRISRE0IEM RAYIPRY, C1, OTS by utilisation of Pd(0)

mediated Buchwald-Hartwig-type conditions or with Cu(l) catalysts and base (e.g.
K,CO;3). Reduction of TH to give the phenylenediamines (IV) may be achieved using
for example, hydrogen in the presence of a suitable transition metal catalyst
(palladium, platinum, ruthenium, nickel), iron, zinc or tin under acidic conditions,
with sodium hydrosulphite or with tin(Hl)chloride dihydrate. Cyclisation of IV to the
benzimidazoles (V) may be achieved by reaction with a corresponding carboxylic
acid, acid halide, acid anhydride or an orthoformate (e.g. (MeO);CH)) and an acid
such as formic or p-toluenesulphonic acid. Under certain conditions used to reduce
I1I e.g. iron powder in formic acid, conversion to the benzimidazoles V may be
achieved in one pot. Also, by inclusion of trimethyl orthoformate into a hydrogenation
mixture with 111, allows the direct conversionto V.,

[70] Scheme 2 below shows that formation of N-arylbenzimidazoles (V) may also
be accomplished via the process outlined, whereby N'H benzimidazoles (VII) may
be arylated under Pd(0) mediated conditions as disclosed in.J. Am. Chem, Soc.,
(2000), 122, 7600. Benzimidazoles (VIII) may be produced from the cyclisation of
the anilides (VII) with acids such as, but not limited to, acetic, p-toluenesulphonic,
hydrochloric, sulphuric or phosphoric acid. In turn the anilides (VIH) can be prepared
by reaction of o-phenylenediamines with acid halides or anhydrides or with
carboxylic acids in the presence of appropriate coupling reagents known to those
skilled in the art such as, but not limited to, EDC, DCC, HOAt, HOBt, HATU, TBTU,

or CD1 including solid supported versions of these solution phase reagents. Where R3
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achieved in one pot. Also, by inclusion of trimethyl orthoformate into a
os.1000sper  Nydrogenation mixture with 11l, allows the direct conversion to V. [70]
Scheme 2 below shows that formation of N-arylbenzimidazoles (V) may
also be accomplished via the process outlined, whereby N'H
= bgnoimpdazaias: (i U Viiayn betrrpteied.ungefond(D)iniediatgdvaangiions
as disclosed in. J. Am. Chem. Soc., (2000), 122, 7600. Benzimidazgles _
R P S OB B RGN 5P e MR T W g iy 1
maychsasehliondklmited 60 cagsiietdrtaiernesidphanic, hydrochloric,
sulphuric or phosphoric acid. In tlirg the aFiIides (VII) can be prepared by

reaction of o-phenylenediamines ¥# t#¢ halides or anhydrides or with
carboxylic acigs injthe presence o Qgriate couplin ts known
to those Rm@@@%mcms@%ot Iimo,%ﬁgg,—rﬁ@m,

HOBt, HATU;fB™Y; or CDI includiig stifld supported version$ of these

solution phasg,feagents. Where R3 -18§, 320005PCT = H\]compounds

such as VII may be prepared by formylation of VI with alkyl formates (e.q.
methyl formate). In the processes descftbed, conversion of VI into VII

may also le 'I_the partiat.or gomplete conversion to VIIl. Scheme 2\
NHz NHz \ 1TR1R NBtz-&H / H 0% 'R3 VI VIII VI R2-~{/- (IX

N R1\>-R3R2/ T V{711 Eundjonalities R1 and R2, maybe included into
43

the target molecules through ppriate choice of starting materials, e.g.
of type I, Il, VI and IX. Where-tiiefihal functionality is not available directly
through this process, or where such functionality may be compromised
during the subsequent chemistry to build the final molecule, alternative

[fepctienaliies.max ke %ﬁ@%@[‘ﬁhéﬁﬁé%ﬁ&@& frangfo 'Eﬁf-gé’t Eﬂ@é&lﬁé&'}ﬁ%mgn
desired functionality by methods, and at Fomts in the sequence, readily
apfEEtiiatscdpge of starting materials, e.g. of type I, I, VI and IX. Where the final

functionality is not available directly through this process, or where such functionality
may be compromised during the subsequent chemistry to build the final molecule,
alternative functionalities may be used and subsequently transformed into the final
desired functionality by methods, and at points in the sequence, readily determined by
one skilled in the art. For example, a non-exhaustive list of such transformations
includes the conversions: OMe—OH (BBr3), NH,—Cl (NaNO,, CuCl), Br-»>CN
(Pdy(dba)s, Zn(CN),, DPPF), Me->»CO,H (KMnOy), COH—->CO;Me (MeOH,
HyS804), OH—O0AIlkyl (Alkyl halide, base), CO,H—-CONR'R’* (EDC, HOAt,
DIPEA, HNR'R™), Br—>CO:Me (Pdax(dba); DPPF, CO(g), MeOH), Br—CO:H
(‘BuLi, CO,), Ar-H->Ar-Br (NBS), CN->CO,H (conc. H,SOy), Br—NR’R”
(Pdx(dba);, DPPF, HNR'R*’). Representative examples of the incorporation of such

functionality into target molecules are shown below in Schemes 3 and 4.
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one skilled in the art. For example, a non-exhaustive list of such
transformations includes the conversions: OMe-*OH (BBr3), NH2->Cl
(NaNO2, CuCl), Br-*CN (Pd2(dba)3, Zn(CN)2, DPPF), Me~CO2H
(KMnO4), CO2H->CO2Me (MeOH, H2S04), OH->OAlKky! (Alkyl halide,
base), CO2H->CONR'R" (EDC, HtdmPEPEA, HNR'R"), Br-->CO2Me
(Pd2(dba)3, DPPF, CO(g), MeOH), Br--->CO2H ('BuLi, C(%Z)
Ar-H->Ar-Br (NBS), CN->COZ2H (conc. S4) Br->NR’ R Pd2(dha)3,

DPPF, HNR'R"). epresent e exanﬁble \ e mcorporatlo f such
functlonail’gt()@afget moletwles Hteishown betbw inSehemes 3 Ahd 4.
-19 0OS-100 T Sche 0 NHi O HO ;&F HO \ NH, NfEOH.A
INHH,, Pd/C/NH HO+\EtCHF F/\\ f/f{ XXl OHO M 70N’
CH(OMeL N PAPV.NH, N\ N> H ~~]I Xlll F Fx[72] Condensatiorxiof
3-fluoroaniline with 4-fluoro-3- nltro oic acid occurs through heating in
ethanol to ngv X which may be reduc 2d via catalytic hydrogenation over

10%Pd[G.,in ethd to>g|ve the pheriylen d'm ne (XI1). Cyclisation of XI
to the beénzimidazole (XII) isachieved by Heat |t?1 an excess of
trimethylorthgformate;” EC/DMAP megjated coupling with 3-amino-5-
phenylpyrazole givesg'tafget amide XIll. Alternativel e benzimidazole
carboxylic ;

08-16005PCT

[72] Condensation of 3-fluoroaniline with 4-fluoro-3-nitrobenzoic acid occurs
through heating in ethanol to give X which may be reduced via catalytic
hydrogenation over 10%Pd/C in ethanol to give the phenylenediamine (XI).
Cyclisation of XI to the benzimidazole (XII) is achieved by heating with an excess of
trimethylorthoformate. EDC/DMAP mediated coupling with 3-amino-5-
phenylpyrazole gives target amide XIII. Alternatively, the benzimidazole carboxylic
acid (X1I) may be converted to its acid chloride by heating in thionyl chloride and

then the 1solated species reacted with the pyrazole amine in pyridine.

Scheme 4
R =
Y4
9 H
oen 0 HNR HOS ATEA 7
R@ )L EtOH, 90°C N‘N NH,
5% =l

R R
7 N,
N o] o]
HOJ\ED: N ax L )
N Formic Acid N. N
I ~ e
N

I Reftux A
) @\F 2) Pyidine, amincpyrazsie )\xw b ; N @F
[73] Where the aminopyrazoles were not commercially available, they could be
readily prepared by various routes e.g. that shown above in Scheme 4. Substituted
benzoylacetonitriles were cyclized in acid with #-butyl hydrazine hydrochloride to
give 1-¢-butyl-3-aryl-5-aminopyrazoles (XVI1} in good yield. These could then be
coupled with benzimidazole carboxylic acid chlorides derived from XTI as described
above, to afford amides XIV. Cleavage of the -butyl group was carried out in formic

acid at reflux to yield the pyrazole amides XV.
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acid (XIl) may be converted to its acid chloride by heating in thionyl
os-1000sper  chloride and then the isolated species reacted with the pyrazole amine in

pyridine. Scheme 4 o N/ HV CN + H,N-N HO PTSA N/ R/ EtOH, 90-C

“IN NH, \W\\%%%%%% 75% J\ XVI RO HON O ~la0 N~ 1)SOCI, N'

[H N FO'?Qﬂ@tXﬂﬁhcb\hN BN H sthyRafluxin Hdiyrtingcamiaapitnle ~ ~
N ~ N. XIL\F X1V F XV [73] Where the amin razoles were no .
R TR e g
Cngth,at-sJal ﬁwd Ayddidvied " wrSehemeld=SubstittetzbRAXOYACgONItriles
were ized in acid with t-butyl ine hydrochlorid ive.
e A S D LRSS BT BER BT e AL e e be
teCRuRe o it hen Bixidacelg kaspiany|i D HAhchigiidgsgetbmdl fiameXI s =
described oye, to d amides X1V, Cleavage of the.t-butyl up wa
AT LA R R BN T S B e B
DOSHOJ0bR M Etdeh & efviiions 4EDGethetiylinopyridine, TFA = trifluoroacetic
dimethylaminopropylearbodiimide, hydrogchloride, HOAt =
S SR A N RN e
dikubHoaramddiinidavete (TRTMs, OhenBRiazeleN)RINON'E = OSO,CF;,
ramethyluronium tetrafluoroborate, HATU = )
D R T TRt TRUTHSIC S0amaBp e gitoric
atMPBNA diiNgpropyainidemingdd BAeOHrethyiaani eENIF=ethanol, EtOAc =
‘N-dimethy ide, NMP. = N- | idi . DCM = .
oA S a B S A T PO RE hon L s i

Dadid=Badi=hhetifoaranye, FIRPGC=fhighemifnetaytaxygaid ohydniatdgabhy,

EXAMPLE Bl
{751  1-(3-Fluorophenyl)-N-[3(5)-phenylpyrazol-5(3)-yl]-1H-benzimidazole-5-

carboxamide

[76]  a) 3-Fluoro-2-nitrobenzoic acid (4.0g, 21.6mmol) and 3-fluoroaniline (4.8g,
43.2mmol) in 15mL of ethanol were stirred at reflux under argon for Sh resulting in
the formation of an orange precipitate. After 12h the heterogencous reaction mixture
was poured into S0mL of 1N HCI (aq) and diluted with 100ml. of water. The solution
was stirred for 20min then the precipitate filtered to yield 4-(3-fluorophenylamino)-3-
nitrobenzoic acid: "H NMR (400 MHz, DMSO-dg) § 10.14 (s, 1H), 8.68 (s, 1F), 7.90
(d, /= 1.8 Hz, 1H), 7.26 (d, /= 8.8 Hz, 2H), 7.04 (d, /= 8.8 Hz, 2H), 6.97 (d, /= 6.0
Hz, 1H), 6.76 (s, 2H); MS (ES+): m/z 289 [MH ']

[771 b} A solution of 4-(3-fluorophenylamino)-3-nitrobenzoic acid (5.57g,
20.1mmol)} in THF (100mL) was charged with 10% Pd/C (500mg) and the reaction
flask evacuated and subsequently charged with Hp(g) three times. The mixture was
stirred vigorously for 12h after which it was filtered through diatomaceous earth and
the filtrate concentrated in vacuo to give 3-amino-4-(3-fluorophenylamino)benzoic
acid as an off-white solid: "H NMR (400 MHz, DMSO-dg) § 7.63 (s, 1H), 7.34 (d, J =
2.0 Hz, 1H), 7.19~7.13 (m, 2H), 7.08 (d, /= 8.4 Hz, 1H), 6.70 (d, /= 8.0 Hz, 1H),

_91 -



dimethylsulphoxide, OMs = OSO2Me, OTs = 0S02-(4-Me)Ph, OTf =
os-1000spcr OSO2CF3, DPPF =, Pd2(dba)3, NBS = N-bromosuccimimide, HC1(aq) =
agueous hydrochloric acid, DMA = N,N-dimethylacetamide, MeOH =
methanol, EtOH = ethanol, EtOAc = ethyl acetate, DCM =
6@0mlbtbmettt’aﬁe THIE 6=5tetialiydsof ian] O AGZ(aceHy; adRl (M Fw7z 247
dimethylfonnamide, HPLC = high performance liquid
ol‘hatography EXAMPLE Bi [751

{'ASIB Hi)mr@@ilnenylM\Hﬁ(ﬁmhe(ﬁyihwameﬁmmﬂa&bwmmniéml%@

b 1761 Fluoro-2-nitrob 1)
R T RSP S S R
mmﬁnangm florabdal msaﬂmgfm Jhefiermdilicn mﬁamlmrﬁmngarp r\eaqoalaiefed to

After 1 t t
o b e d e G IE bPUALEY e SR a6y 0
azdmtinrdt dor thenpreciddaie ﬁme@mtyummm(%mmmbylﬁmmﬂo give 1-
b H NMR Hz, DMSO-d SlO 68,(
oo LT B S S S i 5 47 0 G T R oS
(%ﬂ)m&?m@@ﬂ@ 6H2 8, 6Hp 8s72H);1MF (), wify, Z886[MHA: §Hz,
utlo ro Z
N AT O dad e it Rl Pl Eoome MRS
n{eagz{m[]\ﬂlﬁ@k evacuated and subsequently charged with H2(g) three
Th t for 12h hich, it
(e ST Rt b R S Y A D SR T 95
(20®ive B-Emineid{3HMOTrophERWamire)XbrzciERCIdasap, afft’hite]) and
MR (400 MHz, DMSQ-d6) S 7. L 7.34
O, (e O T s s T v o3 e adaiiag of
3(21- 43 5nb 0N BT B 50a60] d 6T M 12, A3 B4 [thdmBkthitd 2y dd)irbe@2
b, 1H); MS (E Iz 247 tion of
N s TG G R T BBLO T e ARG 2 £ i aehic

vadid{dBano) as i}h&bge@wﬁﬁﬁm&thyiﬁpthﬂﬁdrrﬁwelmmmﬂ{) Bﬂil@ TIRLHD-

B0 TURAR o B30 Y TeAbbor Hird Wkt e Ay s (m

H)58106. (@f 2. 4akd, $tirfpd K3 @ommykmmg, a predipieateswhith veas! (s, 1H).

l\éoﬁ%tg%b%’;" -iﬁrpo@rgzi\)lfr%;éazole-&carboxylic acid as an off-white solid:

(80 NMRe (4D00wWHdz;0AS0dd 6y Belit Bits] Add)r8in B t{sthtpr@:Eii(ss k)l in
tge%?eggarggog'gfjﬁAMPLE B1 utilizing the appropriately substituted aniline in
place of 3-fluoroaniline from Part (a), and substituted amine in place of 3(5)-amino-

5(3)-phenylpyrazole as used in Part (d).

EXAMPLE B2
I81]  1-(3-Fluorophenyl)-N-[3(5)-(4-chlorophenyl)pyrazol-5(3)-yl]-1H-
benzimidazole-5-carboxamide. MS (ES+): m/z 432 [MH'].

EXAMPLE B3
[82] 1-(3-Fluorophenyl)-N-[3(5)-p-tolylpyrazol-5(3)-yl}-1 H-benzimidazole-5-
carboxamide. MS (ES+): m/z 412 [MH'].
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1H), 7.75-7.66 (m, 3H), 7.59 (d, J= 8.0 Hz, 2H), 7.38 (t, J= 8.8 Hz, 1H);
os.1o00spcr MS (ES+): m/z 257 [MH+]. [791 d) A solution of
1-(3-fluorophenyl)-1H-benzimidazole-5-carboxylic acid (200mg,
0.78mmol) in DMF (4mL) was treated with EDC (227mg, 1.18mmol) and
DMAP (9mg, 0. O7mmol) and theyAxeEBEREed for 10min prior to the
addition of 3(5 m|n pheny. p zoIe (267mg 1.68mmol). Th
e e R s S B b Gyt
cﬁuﬂ@t@ﬁlwdm(mkq,mheﬂ (Mt methanol (3 x 5mL) to give the title
compound: IH NMR (400 MHz, DMSO- d6): S =7.08 (s, 1 H), 7.48-7.35
(m, 4 H), 7.61 (d, J= 8.0 Hz, 1 H), 7.78-7.69 (m, 5 H), 8.06 (d, J= 8.4 Hz,
1 H) 8.53 (s, 1 H), 8.73 (s, 1 HEXIAMPIE BH), 13.21 (s, 1H). MS (ES+):

[MH+]. [8 oll Wln com nds prepared
cor ﬁé%#@%@@&ﬁﬂ% o elm ‘ié@aﬁ’ﬁv?é%m@ﬂtd%@ieﬁ-
cmﬂﬂmmme MEKW@IGMZWWamIme in place of 3-fluoroaniline

from Part (a), and substituted amine in place of 3(5)-amino-
5(3)-phenylpyrazole as used in Part (d). EXAMPLE B2 [81]

1-(3-Fluorophenyl)-N-[3(5)-(4-daXeANHEREI W Orazol-5(3)-yl]-IH- .
Z"T"?K@éﬂm& o hoxanaide, M1l %1%?@%@1’3111)%% Bk ﬁ? 1H-

821 1-(3-Fluoro enyl) N-[3(5) p-tolylpyrazol-5(3)-yl]-IH-benzimidazo
béazmm&SMasb(@@m}dm/M@WH-n]/zﬁmw@dspm EXAMPLE B4
[83]
1-(3-Fluorophenyl)-N-(1-methyl-3-phenylpyrazol-5-yl)-1H-benzimidazole-5
- carboxarnide. MS (ES+): m/z B3AMELE BXAMPLE B5 [84]
196§+ Me{@@%@;%%md M%W‘%Wﬁ%ﬁ]?{&%)ﬂ)s %@%ﬂl‘ﬁcﬁzo}e_
carboxamide. MS ): m/z 40 H+ AMPLE 'B6°[85]
SicgbRtemis- @@Eﬁﬁbm&wgﬁhﬁ\‘% IN-(3(5)-phenylpyrazol-5(3)-yl)-1H-
benzimidazole-5-carboxamide. MS (ES+): m/z 478.0 [MH EXAMPLE B7
[86]
1-(3,5-Dimethoxypheny!)-N-(3(E2ahBAid, 38 0|-5(3)-yl)-1H-benzimidazole
[87]  1-(3-Isopropoxyphenyl)-N-(3(5)-phenylpyrazol-5(3)-yl)-1 H-benzimidazole-5-

carboxamide. MS (ES+): m/&z 437.9 [MIT"] -

EXAMPLE B9
[88] 1-(4-Bromophenyl)-N-(3(5)-phenylpyrazol-5(3)-yl)}-1H-benzimidazole-5-
carboxamide. MS (ES+): m/z 459.9 [MH']

[89] General procedure for pyrazole formation: An ethanolic solution (3mL) of
4-methoxybenzoylacetonitrile (500mg, 2.85mmol)}, t-butylhydrazine hydrochloride
(391mg, 3.14mmol), and catalytic p-toluenesulfonic acid was stirred under argon at
90°C for 4h in a sealed tube. The reaction was concentrated and the residue
partitioned between EtOAc and sat. NaHCOs. The organic layer was washed with
brine, dried with Na,SQy, filtered and concentrated in vacuo. The residue was
chromatographed on silica gel with a gradient of 10-30% EtOAc in Hexanes which
yielded 2-tert-Butyl-5-(4-methoxyphenyl)-2H-pyrazol-3-ylamine: "H NMR (400
MHz, CDCl,) 6 1.70 (s, 9H), 3.58 (br.s, 2H), 3.84 (s, 3H), 5.85 (s, 1H), 691 (d, J =
8.8 Hz, 2H), 7.69 (d, J = 8.8 Hz, 2H); MS (ES+): m/z 246 [MH'], m/z 190 [M-"butyl].
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5-carboxamide. MS (ES-4-): m/z 440.1 [MH+] EXAMPLE B8 [87]
os-1000spct  L-(3-Isopropoxyphenyl)-N-(3(5)-phenylpyrazol-5(3)-yl)-1H-benzimidazole-
5- carboxamide. MS (ES+): m/z 437.9 [MH+] EXAMPLE B9 [88]
1-(4-Bromophenyl)-N-(3(5)-phenylpyrazol-5(3)-yl)-1H-benzimidazole-5-
[9Egrbokamjcithi Mﬁo(ﬁ&x'r): th Z&M&@@W}EQH@M@%W@%%M@mad

e B e T TSR e Ay sold
MS/@E%U[%&QQ(@QM?‘I@J@I]MmmOI) and catalytlcp -toluenesulfonic acid

e T S e e
[MaRGD3. The organic layer was washed with brine, dried with Na2S04,

fil d d h
TR R e R S
1 27t Et-BaiityiH- (4- methoxyphenyl) -2H-pyrazol- 3 -ylamine: 'H NMR (400

0101 (& 9 B 5 OB B W S DR S (R S e M
(mﬂ+]m/21m4mut;m1yl] 23 OS 10005PCT 1901 Using this procedure

he f I

2 ert SIS SCTOTA  SYER Az o e LTl

M&iEES)t)nW/ZQQM%uM}yI] 2-tert-Butyl-5-m-tolyl-2H-pyrazol-3-ylamine:
|te

Wler ERigh ESRER oh it by, Pl s paimsiiaeais gitox) t

tmmeﬁﬂﬁlﬂhﬂﬂﬁ)d])re 1-(3-Fluorophenyl)-1 H- benzxmldazole-S -carboxylic acid
(f?él o Béjgg} géwr&?%x li”kmytglonylp(}ﬂl%zr cle (%/I? L an setiarrrgda ae§0°C for

18- tm&uiyhﬁr@ﬁ@ai@émmb%d ﬁ@z@y?eyh@ammlmﬁwm@mﬁmohd;
]a’ﬁﬁ;) m/z, 194 [M-"butyl]. [911 Th|o | chloride procedure for COLipllng

svradme Sabdve) %%&ﬁﬁ& rarééoié fngophenyl)pyrazole in

pgzr@nﬁi YoneheayRdbicibadzipidazoler eastoxyis\aeitel 00mGeaction was
O.39mmo% s dissojved in thjonyl hlorlde%}SmL) dstlrr at 50C for
CRRCPREAR ?E%éh?orﬁﬁ‘é‘%é?%?ﬁ%‘é B FERaty RS FBNEI AN %rgamc layer

wesidahed with water, sat. NaHCOQs, brine, dried with Na;SQy, filtered and
concentrated in vacuo to a brown oil. The residue was chromatographed on silica gel
with 1% MeOId in CHCl;. The fractions were combined, concentrated and the
residue crystallized from EtOH/Hexanes to give N-[2-tert-butyl-5-(3-fluorophenyl)-
2H-pyrazol-3-yl} 1-(3-fluorophenyl)-1H-benzimidazole-5-carboxamide: "H NMR
{400 MHz, CDCl3) 6 1.79 (s, 9H), 6.84 (s, 1H), 6.97-7.01 (m, 1H), 7.25-7.39 (m, 4H),
7.57-7.65 (m, 3H), 7.72 (4, /= 8.4 Hz, 1H), 8.08 (dd, /= 8.8 Hz, /= 1.6 Hz, 1H),
8.16 (s, 1H), 8.20 (s, 1H), 8.46 (s, 1H); MS (ES+): m/z 472 [MH'], m/z 416 [M-
butyl].
192]  The following compounds were prepared according to the procedure described
above.

N-[2-tert-butyl-5-(4-methoxyphenyl)-2H-pyrazol-3-yl] 1-(3-fluorophenyl)-
1H-benzimidazole-5-carboxamide: white solid; MS (ES+): m/z 484 [MH"], m/z 428
[M-"butyl].

-4 .



OS-10065PCT

dissolved in pyridine (2mL).
3-Amino-2-tert-butyl-5-(3-fluorophenyl)pyrazole in pyridine (1mL) was
added and the reaction was stirred overnight. The reaction was
concentrated and the residue partitioned between EtOAc and water. The

organiciayet-wias aghetwitomatsipsahyNati CEza arineyriegwith
Na2S04, filtered and _concentraét%d in vacuo tp_a brown oil. The residue

TypaQPE P bGP AEY GH Sfiica GIOVIA 1% WGP i CHE 43> hav= 522
[MIECTions v@reMombingd, concentrated and the residue crystallized from

EtOH/Hexanes to give N-[2-tert-butyl-5-(3-fluorophenyl)- 2H-pyrazol-3-yl]
ST TS TGN -2t o e s KT CAED M,
b RBABY S FBaBoRbhhi BB iste BbilldE MR- TESL- [ 46 & [RBET 1396, 14HI)4 -

4, 7.57-7.65 (M, 3H), 7.72 (d, J= 8.4 Hz, 1H), 8.08 (dd, J= 8.8 Hz, J= 1.6 Hz,
Y- 8.16 (s, 1H), 8.20 (s, 1H), 8.46 (s, 1H); MS (ES+): m/z 472 [MH+],

m/z 446 IMert it - 192115 e dptavihensOrpoyids-weT e/ NregarEioro-
according to the procedure described above. . +
P KOS B GRS el MBS Fhdr T

mAtrevivhisisrole-5-carboxamide: white solid; MS (ES+): m/z 484 [MH+],
z 428 [M-'butyl]. -24 QS-1Q005PCT
R - b B AR O EAYRE S R g toly-2-
pitaesophany bl fthenzihisgiaroidiearhaxamite Svwhite satitd M 81 ()
522 _[MH+], m/z 566 [M-tbutyl]. . .
0 QYRR A B PRSI B reflo or
3(ratizinmigdegdies-cabxasvdpottiidesdlitiabd (E&-QHUlz ARBHMh iz
412 [M: butyl]. N-[2-tert-butyl-5-(4-jsopropoxyphenyl)-2H-pyrazol-3-yl
e RN L o AR S R ML VR Soifshed
withSutEON 280l 2 [MH th gind 2486 MolbLRH-19831-Clehstal pibcrduspHeryl)- | H-
t-butyl cleavage: N-(2-tert-butyl-5-m-tolyl-2H- p 1-3-y),
TG Do A SN S e (LA 31D 705 (s
18)233ho.dl) Vas digsaNed,in. 3armis daid (B [7) Shikle mixtg elgfitidy 262
reflux f min. T olvent w vaporat d chased wi B
R T The L U e ST, T g =50
Hprdciattatelwya stiiltesed afl HiBwashetH )M MeESH and CRCIRIG.give
N-(5- rﬁ:{g D@f-%\%é%}?fp%é%%?—ﬂﬁ%ﬂ%%?—@helljl)ﬁlzi}hlfuorophenyl)— IH-
benzimidazole-5-carboxamide: white solid; MS (ES+): m/z 428 [MH'].
N-[5-(4-Trifluoromethylphenyl)-2H-pyrazol-3-yi] 1-(3-fluorophenyl)-1H-
benzimidazole-5-carboxamide: white solid; MS (ES+): m/z 466 {MH“'”].
N-[5-(3-Fluorophenyl)-2H-pyrazol-3-y1] 1-(3-fluoro-phenyl)-1H-
benzimidazole-5-carboxamide: white solid; MS (ES+): m/z 416 [MH"].
N-[5-(4-Isopropoxyphenyl)-2H-pyrazol-3-yl] 1-(3-fluoro-phenyl)-1H-
benzimidazole-5-carboxamide: white solid; MS (ES+): m/z 456 [MH].
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benzimidazole-5-carboxamide: 1H NMR (400 MHz, CDC13) 6 2.55 (s,
3H), 7.05 (br.s, 1H), 7.18 (br.d, J= 8.4 Hz, 1H), 7.33-7.43 (in, 2H), 7.57
(br.d, J=7.6 Hz, 1H), 7.62 (br.d, J=8.0 Hz, 2H), 7.70-7.74 (m, 2H), 7.78
(d, J=8.4 Hz, 1H), 8.07 (dd, J=8.0 Hz, J= 2.0 Hz, 1H), 8.54 (s, 1H), 8.75

WA M 8Dz 412 [MH+].
N-[5-(4-Methoxyphenyl)-2H-pyrazol-3-yl] 1-(3-fluorophenyl)-I1H-
benzimidazole-5-carboxamide: white solid; MS (ES+): m/z 428 [MH+].
N-[5-(- T ifsarmeihyirbanybi 25 pyrasel-gyl] 1-(3-fluorophenyl)-1H
benzimidazole-5-carboxamide: white solid; MS (ES+): m/z 466 [MH+].
N-[5-(3-Fluorophenyl)-2H-Byrazol-3-yl] 1-(3-fluoro-phenyl)-1H-
benzimidazole-5-carboxamide e sghd; MS (ES+): m/z 416 [MH+].
N-[5-(4-Isopropoxyphenyl)-ﬁér;pyre{z" [] 1-(3-fluoro-phenyl)-1H-
benzimidazole-5-carboxamide: white g S+): m/z 456 [MH+]. -25
OS-I0005PCT WHAT IS CLAIMED IS: Iy ound represented by
Formula (I): R51,-N-N\O5zNN_HMN R11xix (1)ora
pharmaceutically acceptable salt or N-oxide thefeof, wherein RI1 is F, Cl,
Co-8alkyl, Co-$alkoxy, or-N(Co-8aIk)(![5(Co-8aIkyI); R51 is phenyl,
optionally substituted with 1-5 independent halogen, NR34R35,

or j Rzyoareicairsecne)brE5or NRBAGOIREE - 93 SR34,

-S02RR34, x50 NR3BARRS1, (G NORA 4 -Gt 1@}?@3@% , Co-8alkyl,
C2-8a|ker§yl, ’Cz-sa?l?yln%)%,’g:l(\;lg,g CF?%?S N(gzc,f%x%,gacycly or%ﬁgﬁ)cyclyl

su bstﬁééﬁﬁs@lwszi@nfé%@léﬁ,seﬁsﬁﬁu@w@b-éaﬁRg}ﬁ@@l@@m@ﬁ%g@p@ﬁml{g,
T e T T St Sy
—C@@@ﬁy@rq&é{) 8aiRPReB:s, Co-galkyl, Cogalkenyl, Cygalkynyl, CN, CF;3, NO,,
oxo, cyclyl or heterocyclyl substituents;
R52 is halogen, CF;, —CN, Cysalkyl, Cpgalkoxy, —COOH, or —N(C,.
salkyl(Cq_galkyl);
X is a cyclyl or heterocyclyl group, optionally substituted with 1-4

independent F, Cl, CF;, —CN, Cy.salkyl, Cgsalkoxy, “COOH, or —N(Cy_galkyl}(Cy.

O8-10005PCT

salkyl) substituents;

Ra4 and Ris are independently Cygalkyl optionally substituted with a
heterocyclyl or OH substituent; —Cgygalkyl—Cs gcycloalkyl, CFsy, -Cygalkyl-0-Cy.
salkyl, —Cy.salkyl-N(Cq.salkyl}(Cy.salkyl), ~Cosalkyl-S{O)o2-Co.galkyl; or heterocyclyl
optionally substituted with Cygalkyl, cyclyl or substituted cycly! substituent.

2. The compound according to claim 1, or a pharmaceutically acceptable salt

or N-oxide thereof, wherein X is optionally substituted cyclyl.

3. The compound according to claim 2, or a pharmaceutically acceptable salt

or N-oxide thereof, wherein X is optionally substituted phenyl.
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8alkyl) substituents; R34 and R35 are independently Co-8alkyl optionally
substituted with a heterocyclyl or OH substituent;
-Co-8alkyl-C3-8cycloalkyl, CF3, -Co-8alkyl-O-Co_ 8alkyl,
-Co-8alkyl-N(Co-8alkyl)(Co_8alkyl), -Co-8alkyl-S(O)o-2-Co-8alkyl; or
heteracyg!ybpptignalcsmpstitaies with GerdaliodrGHey er:substipied
cyclyl substituent. 2. The compound according to claim 1, or a

PRI REisHbansraREbitaele It Bride- Bigie thurd rhmeasersically

acRpemdysrestituted cyclyl. 3. The compound according to claim 2, or a
pharmaceutically acceptable salt or N-oxide thereof, wherein X is
optionally substituted phenyl. -26 OS-I0005PCT 4. A composition
COMPFISIAGGSRFBRRAND ASERIAING donghaimdl s &fod RidareassHTicaly
acceptable salt or N-oxide thereof, and a pharmaceutically acceptable

PRajac R AL ASHBRTFHRIT MIhBASIRY e bR ERIAR%Ccording to claim 1, or
a phammagestigaliieceshiabin saltRahl-odesdhereptnanttaipeutic agent.
anti-neoplastic, anti-tumor, anti-angiogenic, or chemotherapeutic agent.
6. A composition comprising a compound according to claim 1, or a

pharnsacgutieallysarseptaliasall SEMhpxiaR] theiaainand axatarie
cancer therapeutic aa%e}znt. 7. A composition comprising a compound

PRRATRRETHY )1 2RTeR (A8 S MR Ay Ao BB P BRI & FRISKide
thamRatfiangan angiogenesis inhibiting cancer therapeutic agent. 8. A
compound consisting of
1-(3-fluorophenyl)-N-[3(5)-phenylpyrazol-5(3)-yl]-1H-benzimidazole-5-
carboxamidemposition comprising a compound according to claim 1, or a
%-(3-f|uorophenyl)-N-[g 5)-(4-chorophenyl)pyrazol-5(3)-yl]-1H-
PhEmARAANE A eRbletlte: N-patsdRspingndk psfogenesis inhibiting
cintelyiigeatio @eull- LH-benzimidazole-5- carboxamide;
1-(3-fluorophenyl)-N-(I-methyl-3-phenylpyrazol-5-yl)-1H-benzimidazole-5-
carboxamide;
1-(4-rsethaxppamd) dnf@ipbenylpyrazol-5(3)-yl)-1H-benzimidazole-5-
Carbo}l(%gnlf?l?émphenylyﬁﬁ[3(5)—pheny1pyrazol-S(S)—yl]—1H—benzimidazole—5~
carboxamide;

1-(3-fluorophenyl)-N-[3(5)-(4-chlorophenyl)pyrazol-5(3)-yl}-1 Fl-

O8-10005PCT

benzimidazole-5-carboxamide;

1-(3-fluorophenyl)-N-[3(5)-p-tolylpyrazol-5(3)-yl]-1 H-benzimidazole-5-
carboxamide;

t-(3-fluorophenyl)-N-(1-methyl-3-phenylpyrazol-5-yl}-1/{-benzimidazole-5-
carboxamide;

1-(4-methoxyphenyl)-N-(3(5)-phenylpyrazol-5(3)-yl)-1 H-benzimidazole-5-
carboxamide;

1-[3-methoxy-5-(trifluoromethyl)phenyl ]-N-(3(5)-phenylpyrazol-5(3)-y1)- 1L H-
benzimidazole-5-carboxamide;

1-(3,5-dimethoxyphenyl)-N-(3(5)-phenylpyrazol-5(3)-y1)-1 H-benzimidazole-
5-carboxamide;

1-(3-1sopropoxyphenyl)-N-(3(5)-phenylpyrazol-5(3)-yl)-1 H-benzimidazole-5-

carboxamide;
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1-[3-methoxy-5-(trifluoromethyl)phenyl]-N-(3 (5)-phenylpyrazol-5(3)-yl)-
IH- benzimidazole-5-carboxamide;
1-(3,5-dimethoxyphenyl)-N-(3(5)-phenylpyrazol-5(3)-yl)-1H-benzimidazole
- S-ChXARIASH LA y1)-N-(3(5)-phenyl 1-5(3)-y1)- 1 ZJ-benzimidazole-5-
o e RS- 6 Phemipyrazol SOLS e benaimiduzple 5.

carerpdidanide; -27
1-(4-BrompphenyN AR phemipviAZel REad): LhRgpzimidazole-5-
carboxamide; or a pharfmaceutically acceptable salt, or N-oxide, thereof.
9. Use of the compound according to claim 1 in the manufacture of a

medigameqt foy teatmai RI LY RECRIgHferaliva fisorder 40 Thetssak of a

claim 9, wherein the medicament further comprises an anti- neoplastic,
mghigameIs s e gdrivpeeplbiviether dsoudieragent. 11. The use of

claim 9 wherein the hyperproliferative disorder is breast cancer, head

cancer, or neck cancer. 12. The use of claim 9 wherein the

hyperdtolifégative afsdrdr fs veesaivittesaadi warmmriurter iserageses chairmnti-

o QRerein e uRe R LSRN disartienis RUKeRA. 1doEhe use of claim

9 wherein the hyperproliferative disorder is ovarian, bronchial, lung, or
pancreatic cancer. 15. The use of claim 9 wherein the hyperproliferative

disorder isysmall el ungr SN ERN SR - Héh S 1188k 613, WD R Qi ast

the h)éperproliferative disorder is sinonasal natural killer/T-cell lymphoma,
capsic e Caneds psawrkaETthyroid carcinoma, malignant melanoma,
adenoid cystic carcinoma, angiosarcoma, anaplastic large cell lymphoma,

endometrial carcinoma, or prostate carcinoma. 28
12. The use of claim 9 wherein the hyperproliferative disorder is

gastrointestinal cancer,
13. The use of claim 9 wherein the hyperproliferative disorder is leukemia.

14. The use of claim 9 wherein the hyperproliferative disorder is ovarian,

bronchial, lung, or pancreatic cancer.

15. The use of claim 9 wherein the hyperproliferative disorder is small cell

lung or colon cancer.

16. The use of claim 9 wherein the hyperproliferative disorder is sinonasal
natural killer/T-cell lymphorma, testicular cancer (seminoma), thyroid carcinoma,
malignant melanoma, adenoid cystic carcinoma, angiosarcoma, anaplastic large cell

lymphoma, endometrial carcinoma, or prostate carcinoma.
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