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directed to N -substituted i m dazopyri di ne conpounds
that are inhibitors of c-Kit proto-oncogene (al so
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cell growth factor receptor). [2] The c-Kit
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Al-t ernati vel COexXpressi.on a receptor, tyrosine
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Receptor tyrosine kinases are |arge enzynes whi ch span
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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.

[5] Receptor tyrosine kinases are large enzymes which span the cell membrane and
possess i) 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 (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



to phosphoryl ate specific tyrosine residues in
proteins. Binding of KIT ligand to KITtyrosi ne ki nase
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Gﬁgﬁ%ﬁal(algélﬁﬁo% gseiﬂl%tigfborggs%/ﬁdte, 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 Administration for the treatment of
CML. Gleevec™, in addition to inhibiting BCR-ABL kinase, also inhibits the KIT
kinase and PDGF receptor kinase, although it is not effective against all mutant isoforms

of the KIT kinase. Kit ligand-stimulated growth of MO7e human leukemia cells is
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was recently approved by the U S. Food and Drug
Adm nistration for the treatnent of CM.. d eevec(tn),
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factor Xa. International Patent Pu I i catl on
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idhiBie et FesH X Latnebat iBdil Pt PaRlidNton WO, WdH2AL313 describes

descri bes nethod for treating and preventing
mefffodfpreatios aad @r%h@mg)@ﬂh@mﬁps ancﬂ mh}:rosbl&osi@at ent No.

[lgﬁ‘lﬁi'lﬁ r§1 g%teq‘l? Rfe! 5%?3 4%4 Hgsrc]:lzl &s 7 enzyl art]nedt £ Elete{cyaryl 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.
6,087,380, 6,414,008, and 6,469,039 describe disubstituted bicyclic heterocycles. U.S.
Patent No. 5,118,688 describes tetrahydropyridonquinolone derivatives. U.S. Patent No.
4,975,435 describes certain 1H-pyrrolo[3,4-b]quinolin-1-one-9-amino-2,3-dihydro
derivatives useful for treating anxiety. U.S. Patent No. 6,548,524 describes ortho-



NVMDA/ NR2b ant agoni sts. U. S. Patent No. 6,479, 508
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[15]  Thus, it is desirable to develop compounds that exhibit Kit inhibition in order to
treat oncolo gy, Further, such compounds may be active in other kinases such as, for
example, GIST, FLT3, Hematopoietic R-PTKs, PDGFR-beta or KDR to add efficacy in
mast cell leukemias, small cell lung cancer (SCLC), mastocytosis, leukemias,

myelodysplastic disorders, or angiogenic dependent diseases.



Patent Application No. EP 1 085 372 descri bes
phot ogr aphi ¢ material having inproved col or
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di seases. SUMMARY OF THE | NVENTI ON [ 16] Conpounds
represented by Fornula (1): -N - L' RN (1) or a
pharmaceutically acceptable salt or N oxide thereof,
are useful in the treatnent tunors. DETAI LED

Adeflitdlly abtlptaBWENE &N olxide] thdrb6f, Rfe@sel in the treatment of
invention is directed to a conpound represented by
gl a (1) | Y Z (1) wherein: [18] R is -NR3R31, -NR
COR, - NRCCOOR, - NRSOR, - OR, - SR, - SOR
, - COR, - COH - CO NRR, -NCO8alkyl)(Co -
BE’K)MLED DESCKINTIQNCOP T}E(IWJENMBN Y i's pr esent and
nel, then Rl js hal ogen, -
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, r-NRC(OR, - NRC(OOR, NR SO R, OR, - SR,
SOR, - CO R, - COH

het erocycl yl group; H—B8- alkyl, or - C
cycl oal kyl ; N/ N ‘:

\

X

Y

\

Z
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wherein:

[18] RI is —NR3R3;, -NR3C(O)R31, -NR3C(0O)OR31, -NR3SOsR31, “OR3, —SR3, —
SO,R3, -CO2R3, —-CO,H, -CO-NR3R31, —N(Cyp-salkyl)(Co-salkyl ), or —CN, group;
except when Y is present and m>1, then R1 is halogen, —CN, NO,, —Cy_salkyl, —N(Cj.
salkyl)(Co.galkyl ), Cy.salkenyl, Cygalkynyl, -NR3R31, -NR3;C(O)R31, -NR3C(O)OR31, —
NR3SO;R31, —OR3, —SR3, —SO,R3, —CO,R3, ;COZH, —CO-NR3R31, cyclyl, or
heterocyclyl group;

[19] R2is H, —Cygalkyl, or —~Cs.jocycloalkyl;

[20] Xs acyclyl or heterocyclyl group optionally substituted with 1 or more
substituents chosen from H, halogen, NR3;R33, NR3;COR33, NR3;CO2R33 NR3;SO,R 33
OR33, SR32, SO2R37, SONR35R33, COgRgz, CO,H, CONR;;R33, —Cy.galkyl, —C; salkenyl,
—Cagalkynyl, CN, CF3, OCF3, NO, oxo, cyclyl or a heterocyclyl group;

[21] Y is absent, or



[20] X is a cyclyl or heterocyclyl group optionally

substituted with 1 or nore substituents chosen fromH,
whaiospersd4a NR R, NR COR, NR CO2R NR SO R OR , PGRUS208(026483

R, SONRR, COR, COH CONRR, - Calkyl, -
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cyclyl or a hetlerocycl( h group; | [21] Y absent or
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unsaturated 3-10 nmenbered ring optionally containing
222 Nwhere§) th8Ppim bf Sta@hmnt heX carrige fogdesthed B4 ]efFo@RE right of
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]T’OeR§ gn@ﬁg eqcﬁtlﬁ&peﬁdeaagﬁg gé&l %m;ps S @, ug@&g@ f¢2 ieyhePle,.
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0X0, g terocyclyl” group; -o
XgQerNYOaSe @r@sfé?uatﬂEmmmd;@s- C - sal kyI or - C

I% ﬁgal l}‘hec?ep 11! gg nn(c?é?ﬂ)&f thl@ —gﬁqﬁm bse;nzyl or acyl or
mkﬂasﬁ)'géthéle dr with R, or Ry, form a 3-7 membered saturated or partially unsaturated
ring; |

[25] mis0,1,2,3,4,o0r5;

[26]  Zis a cyclyl or heterocyclyl group, optionally substituted with 1 or more
substituents chosen from halogen, NR3;R35, NR34CORass, NR3:CO2R35, NR34SO5R 35,
OR34, SR34, SO3R34, SOgNR34R3§, CO2R34, COH, CONR34R35, ~Cysalkyl, —Cy.salkenyl,
—Casalkynyl, CN, CF3, NO,, oxo, cyclyl or a heterocyclyl group; or, when X and Y are
present, Z can be —C.salkyl or —C;.salkyl-O-C_salkyl; and

[27]1  Rs, Rsi, Rsp, Ras, Ray and Rss are independently Co-salkyl optionally substituted
with a heterocyclyl or OH substituent; ~Co.galkyl-Cs_scycloalkyl, CF3, -Co.salkyl-O-Co.
salkyl, —Co_galkyl-N(Co_salkyl)(Co.salkyl), —Co-salkyl-S(O)p.2-Co.salkyl; or heterocyclyl
optionally substituted with —Cy.galkyl, cyclyl or substituted cyclyl substituent.

[28]  In one aspect, the present invention is directed to a compound represented by
Formula (I), or a pharmaceutically accepiable salt or N-oxide thereof, wherein R1 is

-CONR;3R31; and the other variables are as described above for Formula M.



with a heterocyclyl or OH substituent; Co-8alkyl - C
-8cycl oal kyl, CF -Co-sal kyl -O Co- alkyl, - C
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Wﬁé}@ﬂﬂh@g@g}p\ﬁ@ﬂ &Sis@kElyRsy flescri bed above for For mul a
(1). [31] yet anot her enbodl ment, the present

invention is directed to@), c‘?ﬁrpound represented by

Forrmula (1), or a phar ntaega{ra;ﬁecb-l-y acceptable salt or
N-oxi de thereof, wherein R ks -CONR3R31; X is cyclyl;
Yis (O -s o- Rob and the other variables are as

and €SS thBerrRBRY Bref B1de&@1bdH kiBovel fhr Fbrddlla (1) yet anot her
enmbodi ment, the present invention is difected to a

[3Zlo mi@ ufﬂtjamélmr é@bﬂdl@wnb yiheFpresant enveniion igdirgcted to a compound

ah salt _or er
e ARSIt & REE RRABRS G R pRop Mo s N'SER lgyeot
whelein ®1he CONR; Rt BSis ay@ylRy idescri bed above for Formul a
(1). [33] In yet another enbodi ment, the present .

invention is directed to a coﬁﬁound represented by
Formula (1), or a pharmaceotiC#lly acceptable salt or
N- oxi de t hereof, wherein R iéb-CO\lR R; Xis cyclyl;Y
is a-o-fcvo -

and the other variables are as described above for Formula (I).

[33] In yet another embodiment, the present invention is directed to a compound
represented by Formula (I), or a pharmaceutically acceptable salt or N-oxide thereof,
wherein R1 is -CONR3R;q; X is cyclyl; Y is

“'O‘_{'(::'}ETO'“
Rb
and the other variables are as described above for Formula (I). ).
[34] In yet another embodiment, the present invention is directed to a compound
represented by Formula (I), or a pharmaceutically acceptable salt or N-oxide thereof,
wherpin R1 is -CONR3R;3; X is cyclyl; Y is

ll?c IIRa
~-N—FCk-

Rb

and the other variables are as described above for Formula ().
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R and the other variables are as descri bed above for

Formula (1). ). [34] n yet another enbodi nent, the
w@e@ses4d nvention is directed to a conpound PCT/US2004/026483

represented by Fornula (1), or a pharmaceutically

t [ ” [ ' .
(BB AR s Mo AR <BE WA ROy s g
the aréfailalis’ sacle ag Sodesnpid) etkoahpmlleanyh ra_lldényll;rgll@nﬁl ?}nd B2llike,
R RO GG VRS R b of HORRegr RORL A erep b
’ . |
Eﬁhﬁ}g&i &5 alBfl lePoips iR W thy R Hﬁgﬁ %hcg)yﬁ 6{@@(%&@% £d2€ and tert-

, heans carbon chal ns” whi y
bubylapertiddhexyl.dentyl aed therdiket Faileafl”, tllamyl’ tadofthed 1Myl terms

. O s. i ncl ude meth et hyl , propyl,. isopropyl,
inglhf Pooo GnaE gV e A e SRR andl
[36he Ad kd heRlik ey Lalky! ¥ £BYd medi th AkDBRavid K& 4IRS — that is,

i_ncl ude carbon, chains having at |east” one unsat urated
0, daZbbAr ¢ £A1heRs Hohdraighe 6] baschesladnfigwetion. AGaldl hbking ho

' n.al kyl havi 0-4 carho - that is,.
cafon$ G Snl TR L ayES 4 RimEni K7 PO Paing 8 carbonis o
direorBdnduwladhithnalk (s albibinavomi@ciiey) Gadlpon i s hydrogen

when the alkyl is a termnal group. An al kyl having no
[38ar dis tpansa chelpdkyl”p atbospielic 1, ayaigl, ard‘crelpl inenriy 10

' . The .ter “cycloal kyl " . .

o PREROAT PLo i Blshe aigifiiel iy Mbpnafit Bl A fpmitigging

carpenydessubntaiing 0o hpwtoaeyas, and afcmghdho-,lﬂﬂf, fah@kdidyclic saturated
romgtic or._nop-aronmptic ring carbocycles containing.
carhgOYitse FORE AR ISEh ] Hrqase &Y oD - Such Mseding fystesscdandnelude
oné ﬁhg ek R IR GHF BnsafiRat88! duciSs gﬂéﬁgn?aﬁg%% g d ring
systens. ‘Such fused ring systens can 1 nclu one ri na

sysi¢ras, sieh gelrenzefubed aarbdeytley. Updaslylaheiddessuch finsd aing systems
[ such as

benzene rin to formfused ri syst ens, S
as FIRTO aing “SsPme . beranles oy eyelealidy Af pebuiele suehimlisleds.
1028k y8 ¥isdhaR By S pop! ' t app es of
e I Shae YL SIS, E Il G
de“@é&‘@m@ﬁ?h@ﬂe@umtmmmﬂ,ﬁ,%tﬁﬁhmmq@hﬂlalene and the like.

A ]. | . and cahydr onapht hal ene,
385 TR Pl ol oS SRR 5, GRNN OFRBRE B Aaomatomse
[39] he Thé teem “CBhmBYE BB spdeatcane BeschiBed ggh]%ﬁz%%ée H{aaﬁm(omﬂ-

chlorine, bromne, and iodi ne atons. erm
Or*l\%'ick(%yl " unl ess specifically described otherw se

[40E2P e fe%lQ)af}M_Rrwélﬂg'io%nq)o'chemists. The preferred aryl groups are phenyl
and naphthyl.

[41] The term “hetaryl” is well known to chemists. The term includes 5- or 6-
membered heteroaryl rings containing 14 heteroatoms chosen from oxygen, sulfur, and
nitrogen in which oxygen and sulfur are not next to each other. Examples of such
heteroaryl rings are furyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl, and triazinyl. The term “hetaryl” includes hetaryl
rings with fused carbocyclic ring systems that are partially or fully unsaturated, such as
a benzene ring, to form a benzofused hetaryl. For example, benzimidazole,
benzoxazole, benzothiazole, benzofuran, quinoline, isoquinoline, quinoxaline, and the

like.



[40] The term"aryl"” is well known to chem sts. The
preferred aryl groups are phenyl and naphthyl. [41]

wab@soersma “hetaryl” is well known to chem sts.PAnEs10e4/006483
i ncludes 5- or 6- nenbered heteroaryl rings containing

[z.mii t4 tg%&ﬁ%%ﬁﬁﬁ% %t%tlégitgg téx‘ﬁl@ mla&é%)lg 1c rﬁ’fg”f *He:ter@@ﬂle”

en an ur a e’ not next fO
“heR@Bhydichend “Ratersples! ofre squitaltres arddadyfinadi asger eycic but also

f I [ i m
conj;i_rag gng,qt>rhrlll§r§¥al;((g§£%:/1£grsglll %lnlfqlieg%%a }? hg@ ién,aag@@%x}/c{ their oxides,
pro%deﬁgﬁ{:}yaeriﬁﬁé‘%' @&Lﬁ%i’y dpprddH Al R%eld vaibiRidsam@lexbindes moieties
pyridyl, pyrid |ny,p|g di

az yrimdi nyl, pyrazinyl, and

coﬁtﬁihﬁg}(ﬂ%, aSI(GS};,eS(De,[, IB(Ohed dopds' where nst€ds Thsttemm ingludg4-—8-
W t use arbocycl.ic ring systens that.are partiall
megibered| PTG AR ST CPERINg gBR 0L NI SERACHE PP P oo
sulgxr,bﬁﬂzrﬁ{r d fxahfieslof hERFoHERTRAS inDIAE haBtidBRObSotane,
enzoxazol e, benzotbi azol e; benzofuran, quinol.ine,

tetiahpdrofinad, tetehydobmeradiopene, axecanhehictane, thipzpliding.csgzolidine,

ot herw se st.ated, the.terns . heteroc [ ng.
xR BP R Lo Rt P B T R e Farbyiftene, o
tet@AS i Vkan, Bgbahns, HRIchie dzaRlidedpyiededine piperidiles azepane,
contains one or nore atons chosen independently from
azaqane, [ hAMlicranadxardiding pingezine homppigeragige g ingi ves

T e

fortR i ﬁlerkﬁguﬁpon'fﬁﬁiﬂg&h@. Thas, lﬂ&‘t@hﬂrdro&ﬁopi?ﬂbdr-@dde,

saturated rings_contalning one two het . .
tetg iAoy eHAe SDIOPRDICkRG InPYiflo JUATIOERAgF ds!-gioride,
tet@@#cﬁéﬁ%ﬁn&&*ﬁl—Bkﬁgste{rﬁﬂéhcﬁ'%?gg il 04 RS i@ 8li M Midine-1-oxide, and

of uran, tetrahy ran, oxepane, oxocane,
thidzolidinarie] -diotidezod aldo nensidexalioltiedicteeocyokiariags. dTineterm

B e, okt e ol ae i e
partiffP6REY uidRhaflaNgichRY hbehidh Mg, 181 fB8h behAd¢used HBRAMIS cles.

azocane, [ |, 3] di oxane, oxazol i di ne, piperazine,

Forhaxaople rdazliydro-heripnaddineine ttbiradydrqguoioling, and t he
] ke.. O her.. exanp) of heterocyclic rings include the
teﬁahy(gPlfg‘&fll’ﬁ%lﬂ?ﬁ‘ng?h"teﬁl@e‘su! fur-containing rings. Thus,
[43] et CapydnmisticaRRA BereiPiag @onthidt dne oy eicet Adyaphetaie centers and
-di oxi de, thionorpholine- -oxide, thionorphol.ine-

may dhusxaivrerisette diasteyennasth prrbptioal isomgisd d he present invention includes
t et rahydr of hi ran- - di,0xi 1 hi. i di_ne- :
o 53 A SR A DS sty

res61988 bhtitiothets) ald oditile pemyettit dsonieng and Phemiaecutically acceptable
"hetero%ﬁél ic" also_includes fused ring.systens

saligdberpefe Thgabaveieraudy bisishown wf 'thpwg% dfffgl_l%‘ﬁ ﬁttfprswﬂg??rggtry at
ol IS 0 R ST bl bR
phambceutichyliceptalilcbaltrthdicoR | Fiather ahixatrgdofintereoisbnes as well as
isolated specific stereoisomers are also included. During the course of the synthetic
procedures used to prepare such compounds, or in using racemization or epimerization
procedures known to those skilled in the art, the products of such procedures can be a
mixture of stereoisomers.

[44] The above Formula I is shown without a definitive stereochemistry at certain

positions. The present invention includes all stereoisomers of Formula I and

pharmaceutically acceptable salts thereof. Further, mixtures of stereoisomers as well as
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tetrahydroi soqui noline and the |ike. [43] Conmpounds
descri bed herein may contain one or nore asymetric
weenwsees4¢and nmay thus give rise to di aster eonePGT/HIIH04/026483

optical isomers. The present invention includes al
. ' ' er eqner.s .a |.as, their racemc. .
e e L T L e
prenahirdésaned & prabire ROSBEIMRUEEY TR I tisind HOSRI-AtioRBFepimerization
har maceuti cal ly acceptable salts thereof. The above

PIRERIRASATIP WO SRR Holbe at, the Praductsvad such procedures can be a

mPlt PSRRI leys. at certain positions. The present
I nvention 1 ncludes all stereoisoners of Fornmula I and

[46har Teciautitoaladlsp acompiabtd pkaibseutibg®aiposfishh@fis comprised
stereoi soners as well as isolated specific

1 xtures,o §
ol corperad H%F omyla 'y conbipptiongedh 2 pharmageutically aesepiablsfearrier.
[4bhe BrREMY, ithe RIRGRAES cbﬁﬁ]ﬂsetd%f Q%%Qﬁﬁe?ceﬁff@aﬁ‘lyzag{;elp&ple

conpounds,” or in using racem zation or epl neri
capias@od a mes-ticrioWrerapsutitedlyeeBkiivd Amoum of Beompbund SFFormula I as

R T S P
[47) t IVIbicoRerd@ithi this\Refoh8d EABOGEMICAL 'E%l iﬁ@erﬁﬁgxlteﬁb&’npasses a

positions. The present invention I ncludes
phatgcepiicabprzprositionfor thel teeatment o f plseasebyeahi inbillitiyn of the c-Kit

: : |ts f. h ' f
TR 5 v B o
phatnerceaicailiacSpibte @rs€ dndGldédadxic %rﬁﬁ&ti&ﬁﬁfcﬁ?é&ﬁ@ afibunt of

the synthetic procedures used to prepare s
Co%ﬂ%ﬁ#ﬁ’gﬂﬂa}a Lp 3% dgssribgd ebeverfor aphamageutispllyrecdeptabicosalt or N-
oxRIecGEls €s known to those skilled in the art, the

products of such procedures can be a m xture of

[48]t eTboicampewsls ahd bdmpbdtionzvdTiid fBscat §8 eSNGLIB Sy For
i cal cgnposition that is conprised of a

har maceuti c
ﬁegtmﬂﬂ@agfsuab?%ﬁ?rﬁw}% bB@Bsation with a

h ted G Ls 46 Pr ef ,
T b bRl o RRGED R S RALIG Plefort il pFpRf Ao

phapeeptishll pacepteblemoarioxia baws of aviis: When &rddiyfodhl B the
ive ano ound of Fornula | as

ffect it .of a conp. 1
Preft EeBicn BEEUAS {6 oo RaNiAG S8k 4 opv HeRb Bispered diom
ph@ﬁqaé\bmalgﬁadcbﬁaﬁ%bn-t&ﬂz bad¥OriRQUE z ifﬁﬁrgﬁhé‘ bAdt $nd organic

preferred enbodi nent, the inventioh entonpasses a

basgh a¥atisdetivetivmeoelp oo gangrbaser inthde bluadhwRdm®bnium, calcium,
hi bi t of the.c-Kit kinase, which

' the. i .on
°°P%§&§§§da%’ﬁh- CyEeéfO&Fa 1Hﬁlﬂl§hfﬂﬂ£8?%%f mepgangediceqns ous),
potassivpi, issiingh, aingAad MRCIEW JaBa! batiaA&ePhRAARdGRE ;ﬂe%{mﬂ&%u@

non-toxi c therapeutically effective amount of conpound’
calglymppaghasiin, peiassismoandisedivabalts Sdts &eriyhdfioacphirmaeduktiyally
| ¢ de .thereof). [48] The conpounds
e R R
amiges, @as well@s toglic amines and substituted amines such as naturally occurring and
synthesized substituted amines. Other pharmaceutically acceptable organic non-toxic
bases from which salts can be formed include ion exchange resins such as, for example,
arginine, betaine, caffeine, choline, N’°,N’-dibenzylethylenediamine, diethylamine, 2-
diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine, N-
ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine,

isopropylamine, lysine, methylglucamine, morpholine, piperazine, piperidine,
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treating mammal s such as, for exanple, humans. [49]

The term "pharnmaceutically acceptable salts" refers to
wa2005823u£pared from pharmaceuti cal |y accept abP@&r/US2004/026483

non-t oxi ¢ bases or acids. Wen the conmpound of the

resent jinvention is acjdi.c. its. correspondin I

po BRI EBVER AT, PY T e SR GNP R Gy Ry e,
mﬁ}%@ﬁ%ﬁ@y BoR@hmhiXd sndaBs8Re. | Ncl udi ng inorgani c bases

and” organi c bases. Salts derived fromsuch inorganic

[50as 8¥henrtbe gompeundiibepresantinycnnon isdrsicyity corssprding galt can

and ous ferri ferr I b ' sq s .
vefayRina0y pestere o S sydcallP s BTSN i fpeuaing
indrBhid ikEorgahit acidPastdicadidyihyluge, €beexmamnlgnestichBenzenesulfonic,

ammoni um cal ci.um magnesi um . pqtassi um and sodi um
bewzlie, samphgreal fenie.ioltglg, FhATFHRImANBHIG SHIPYCa8iR Gh! e

rgani. - oF [ u . i .
A T
miig, ﬁﬂﬁp,@ﬂd‘uﬁ% kpahﬁotlt]ehmdp}m;ph@ﬁc, smhﬁa,iulfatiu,rtaﬂmrj@ p-
occurring and synthesize stitut am nes. her,
(ol PP RIS £ § A7 Jhedtigo BREISHET B GEFITES FS I G 1or R e
hybo@oHp) lﬁﬁeﬁ?fgﬁéspﬁ&%, bl HRethahBEIeER, b tapishbanEs

resins such as, for exanple, arginine, betaine,

[SHaf fTak pharncicelticabgorhpgsitiond o repyésentipientiai compmse a compound
di et hyl ami ne,. 2- di et hyl ani.nget hangl . '
cepe SRy P S NGB! AR 598 Nimafe hpigeD o an
actiRl iﬁ%ﬂeﬂi‘%_ﬁf} B@hbﬁﬁaqeﬁﬁ&‘ll@)é’c&éy%‘lé SHrR&: andlopeieAAINEsther therapeutic

gl ucosam ne, histidine, hydrabam ne, isopropylam ne,

ingrgdiente pr e vantsy | Thearoimesitions iskbide semppsipersesitakle for oral,

re@ﬂgtghkgﬁ%gﬁkﬁ%ga}l Eiie)Flrg llsn:g%gbc@a:nggngér E@f%’?‘nﬁrﬁ{éﬂﬁ 3nd intravenous)

adfnidiff0ie%) AtHongh tHerAv® khitdbldwuteifl ahl giveh kase WiljepWhdon the
t he conmpound of the present invention is basic, its )
pagtisnlee Bessrandgtusa prd sevirieofdbmeqnditians g whish Shecaptive gredient
o UL JUEFIAAES 1 REERLANGA e LSk mal O e
in exiad®age faseindprehearenasus fitbainethodemetiknpwn in the art of
canphorsul fonic, citric, ethanesulfonic, furnaric,
ph#fge¥ni c, gl utanic, hydrobronic, hydrochloric,

[5%42 te Eﬁ‘ah&% A foun I eBicSentdPb{ ForntRAH&): gﬁarmac eutically

esulfonic, ‘'mucic, nitric,” panoic, pantothenic,
acqeptabereatts oy Nsoxiddésrtherpofs of thisrinegntioacambé combined as the active
m%}%ﬁgxﬁﬁ{x‘ gﬁg}léa];tg Qérgp(rtlllrap IE%VI nd I@Hpt n ea#ﬁulglgallmpa re% I@ﬁ(f%'&?llrnlg Yo conventional
ph%la%é&icapmmﬁh%’te&hhﬁdéﬁ.i The EREHANES kb QRiibe vaiMly of forms
tartaric acids. [51] The pharmaceuti cal conpositions

depdnditgeomthe Sent of propmetiandesivedfor sdministorigpuR ., oral or parenteral

oEEREGISEH 6% ), M Splgb Sy BIPPRSRLH §Ebh psen inventon
can BIPRALRE as AsREBRLARS Suitabledbl HraPSdiRipishiation S@hrdsebpails,
optionally other therapeutic ingredients or adjuvants.

cadtiets rdehiefs eadhorpatdininR adecdetnmpisiemeyst afifhe aghive ingiedient.
Fulot[ngrl, the compositions can be presented as a powder, as granules, as a solution, as a

suspension in an aqueous liquid, as a non-aqueous liquid, as an oil-in-water emulsion, or
as a water-in-oil liquid emulsion. In addition to the common dosage forms set out
above, the compound represented by Formula I, or a pharmaceutically acceptable salt or
N-oxide thereof, may also be administered by controlled release means and/or delivery

devices. The compositions may be prepared by any of the methods of pharmacy. In
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rectal, topical, and parenteral (including
subcut aneous, intramuscul ar, and intravenous)

w@eivsi2se4 at i on, al t hough the nost suitabl e r oRCEUSI904/026483
any given case will depend on the particular host, and

nat.ure. a ver.i ft condj
serreth peh g eanipod s S RGBT i Ppefbn i uElhd i
witBRRE HREBMhhCRINsGRR 08t bi A0 WHRYsshE igredizaise th lggner al the
presented in unit dosage form and prepared by any

comprsitingistaseisropeticdl by ﬁaﬁﬁumlﬁ apgh @tam%telafadmﬁ?ap&&aﬂcﬂw g z]gffrdﬁent
t th
w5 e B POV ARG A TR o o e

corVeniehil§ shapee it @i desfiedpresammdtioned as the active
ingredient in intimte adm xture wi.th a gharna eutica

[53&ar Thay, thecphsraperyticd) compoRHITRIANS IREnHaR Sy pclpde
ERIPAUAND GoceBRBIY AHER and HEoRARIGY: {HarhAREY Heeptable
sald@stdiefaf Foadniari Sthe abinpounds.of Fornoulall, @rphpanasnieaaly

scceBiFplSSPLT B DAL P LB U A B R B B Edent ec

rﬁ% (ﬁﬁrn? E@meHaﬁc?n Fith (BB bEmbRY othérhe@fditiRhBY héthic®dmpounds.
such as capsul es, cachets or tablets each containing a

[54pr edb¢ pharimeehtmabeompasitionh ef @mmvgltiongn@udﬁamphamlaceutlcally

i t b
accgihiposens, SRTREEH LM E8R BruRbSEEPES TR on 1
phRha8SHRAIN ad defitdblé saR or N-63ade AEHBOUS liquid, as an
oi | -in-water enulsion, or as a water-in- 0|I liquid

[55érruITélemhlaHhaC&d@¢ad cariet emplezedentrhon farsxagele msmd digpid, or gas.

out d P e F
o P RE Rl DR CHhRtg MRl g i,
acaﬂ&ymgﬁékuﬁﬁ sRehikd) bd stegtt deyd. Cominipled efliquid easiers meem@ar
and/ or dellvery devi ces. The cog¥05|t|ons .may be

SYTEp-saRE@1ln 9livmyiLand pyater nBrABRLSS 6F SHRAMHEAET TS fjuiecaghon
include a step of bringing into

dlogglé%g‘g?glg l&%%ﬁt he active ingredient wwth the carrier

[56] hain mepmingtﬂie esmpumtmrs fooorel dmage;ﬁmny anyngpeenient s. | n

general , t db i farn
phadideq e fiias Ry Se'mn'%ﬁvn oL eArIle i Pro BPERES G picohols;
ﬂa%drﬂl%' &Tﬁg rirb & vates, cbra)%g agéﬁ{é dad tl?e‘lh&&n&}aﬁé {1841%0 ¥Wrm oral

product can then be ‘conveniently shaped into
liquitl rapesitiossl Sl;nhe’ssnmnslgmso efi%isy an'dh;ghltmnnewhﬂe carriers such as

staftigh SRR RS <l S dlbeteatp R 4e8 s Fiigamts,
bm@@t@ﬁﬁh’iﬂﬁég@d’tm@ a@Bﬁ’tE %ﬁ%’é 1h1€65lhh3y b@G&ARD EthtomRédlidreparations

N- oxi d For rmul . The conmpounds of Formula I, or
suopraa pnwdensx ¢apa¢llb§/ arabf@blgtSa Beeausg of theireane ofkadaainisirabems sblets

GRS bR TS SRR P

one or [S) erapeu IC&

are%ﬁiplcy}%dc QFRiRUAIS tatl&id naybe cohtad bRerudird ahuewrpe aotidqassus
of this invention include a pharmaceutically
techniques.

(

[57]1 A tablet containing the composition of this invention may be prepared by
compression or molding, optionally with one or more accessory ingredients or
adjuvants. Compressed tablets may be prepared by compressing, in a suitable machine,
the active ingredient in a free-flowing form such as powder or granules, optionally
mixed with a binder, lubricant, inert diluent, surface active or dispersing agent or other

such excipient. These excipients may be, for example, inert diluents such as calcium
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acceptabl e |i posomal formul ation containing a conpound

of Formula | or a pharnaceutically acceptable salt or
woR@zRiozks44 her eof . [ 55] The pharnaceuti cal car rPE&F/US2004/026483

enpl oyed can be, for exanple, a solid, liquid, or gas.

carfp AL, Rl o, e AR g g o e
graﬁﬁﬁaﬁ% bR Al ageitd, Bt afle A5t stakck AdHd] €8 cacid; binding
liquid carriers are sugar syrup, peanut oil, olive
agepity, foramdmpte starchEgelfi @ecatiagpnsdubidcatiag pReRS fpesame,
b Coxi d d.ni _ .
R0 R SR B! R0 Bk A GRAEER DS e

coddEE YRS icoRhiqi@db delanyishec@apdoyetabsbptionmtipl e,
water, glycols, oils, alcohols, f|avoring agents,
gasgoisestipak racs and theredy ipry i mskiineaetion ven %’gn&%rﬁl%% For
t AN Y i :
exdfi5 o b QL el M BRI A distearate may
be stdh as starches, sugars, mcrocrystalline cellul ose,
di luents, granul ating agent,s, | ubrjcants, .binder

(5841 s [1easd zain Gy Lt B S IpHEUSRIdS TsT BibBdeer piid
dith %P%%h;ﬁé’,'c‘aﬁhﬂﬁ BRBLRNE, QAR IR 9&@@%\9&%@6@. 3B WeRSin

and tablet's.” Because of their ease of adm nistration,
captsales,dhs active ingpdiehids maxel whie watesfoe pn et neadim dfios expanple,

unj t.s whereb olid phar u i carfyier re (. .
pecib By it EEHIGH I TYE Ol re! Wi L Fade B folding ina
suitb RN HEh 28 YERHSe 8f thd QIR YSmbEE RS ed IthlanAnert liquid

tabl et containing the conposition of this invention

dilweay. Biacl tabbd pesfetshlycronisinsSEino aAb@ Odddings tegpbobinls efithe petive

ingfigi 8eE et AR E R CRETR Rt BRI AR R B ML RR 1 sbou

5g of Gdiab@iad Wgredddnt.ne, the active ingredient in a
free-flowing formsuch as powder or_ granul es,
[59 pt Forneampleriafamylation iatepdeior the Qral §dpnistrationstorhumans may

- ¢ " . : _

colfh 4834 b OPAAGABLLS Sacfl oRERE ORpBERR Al B Bt

and @ Enidiit anening oS cteterasaterdilcwhich andyorsay Gonsaisbiutifnto about 95
carbgnate, | actose, cal.ciump osphat e or ?odi um

PerfiE op Histtetal epapRAtRn: dnibderagy Wrme dgH sensalagative befien
o U g OGP0 e 0 Sl 80t 1 S
200mir3i00mtz) 4@0magedmg, 6UWmg Bafpeeor ¥Ymesi um st ear at e,

tearic acid or talc. The tablets may. be oated o

160§ o PhriyCsicatcamupsiipnk b PresghirEREn Syl By pareitora
adrHinfati 68 FAl bR Hréfack R SORAbhOS uSpdnkRng B8t £&drhptinds in

tract and fhereby provide a sustained action over a
wateongenitablesurfgiamt exabpineludad sudkeasdlor ayampleer i al  such
hycﬁé}@g)lrgfﬁ(rzéﬂulorggn 1§p%rasrioants Gat hlsd lbg %?erp%}edq{l Sgiyec%rroit hequ'i"&iy be
polyethylene glycols, and mixtures thereof in oils. Further, a preservative can be
included to prevent the detrimental growth of microorganisms.
[61] Pharmaceutical compositions of the present invention suitable for injectable use
include sterile aqueous solutions or dispersions. Furthermore, the compositions can be
in the form of sterile powders for the extemporaneous preparation of such sterile
injectable solutions or dispersions. In all cases, the final injectable form must be sterile

and must be effectively fluid for easy syringability. The pharmaceutical compositions

must be stable under the conditions of manufacture and storage; thus, preferably should
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[58] In hard gelatin capsules, the active ingredient
is mxed wwth an inert solid diluent, for exanple,

w@ adosioensucar bonat e, cal ci um phosphat e or kaol i PCT/U82004/026483
soft gelatin capsules the active ingredient i's nixed

b PpirOEA e 1 CORLBITTBEon ST EairEY Sy thgeria and
fl{ﬁ%]d el“l%y ol AN ge ko RreftUridddRidBn iR, contdihixg) Lfbﬁe}ﬁzfm le,

ered conpound noi stened with an_inert

weliet, w&rahol Relybl (cab) gycqrokpropaishy styeak anddiuid W@ihgl&ﬂe glycol),
out the active ingredient and each
V%&ﬁ%&m% m@ﬁ @qu’ﬁ’F‘g‘i‘r‘esrtﬁsliey% cont ai ni ng from about
[62] osPEarBﬁcélfﬁQh‘lt coﬁﬂ)déichohf@f A6 piasentiingintidh ait be ibOJorfasuitable
exanple, a fornulation intended for the oral

fomcucpmml s6e suchas, fooeramplnganagpsel Ateain OFFBFRtal9bgR. BisEhg

ct [
pasifof el ahu s AR SR UL Bt Al for gy
trikNdEimAraYvivey. YFHeﬁ@tBrﬁlbmubnmh? babmphraﬁSuiﬂmmgmbomf)oltdde
t ot al osition. Unit dosage forns w |l _genera
cepusente o1 BOmEER 0F 8% BRI 2 POAEBEAIICHY GRecpale salt or N

oSbliTechobhEo EBliont PR R AT &7 PR ugpR e
oﬁhﬂéﬂl‘g‘f@f@?&e@by Qompasg flj’dlﬁphlhé niateziaparebeater, itogasier ivath about
suitabl e for parenter trat b d
St So Rt 4SBT SUSTRAE0 BIo o SRR P EBLIAS &
d?ﬁ%&%on&t tabl e surfactant can be included such as,
or exanple; hydroxypropyl cel | ul ose. D spersions can

[@I] S oPMmc@pmaie@mposgioyls of tis invéngiongan b yed fyrmeswitable for

and m,xt ures t hereof ,
bt 6 b S B PR Eer s bl B ol b hmixture
Rl %hﬂ%ﬁ&@éup%@ﬁﬁﬂ%s Ofuikdbld Qi€ ekt cob&d butter and other materials
Phar maceut i cal gp03| tions of the present invention
caminpalylused orthe ajtedibg isuiwqaé@ieismm@ecoefvempm@ womed by first

A e P B et R Ec A sloued by hilpine

aﬁdiﬁlagmquweous preparation of such steri I e
i Nj ectabl e sol utions or dispersions h all cases,

[&411 nah adgjitécey tapheatorrmsiigagd wsrtlegriem@man@e slima&sumal
f u?a‘fitohy 8%3)5@)%&%&)% WayGaciide; ¥ Séﬁg}gﬂlité t e addi 1ona1

rmaceut! ca osrtrons’nu der
cﬁ"ﬁeﬂmgtedfmts(ﬁucm&ﬂmts,l beffa‘n,dlzwbnngggentﬂ ibmd,ers surface- actlve
preferably shoul dbe preserved. agaj. nst the

age@iﬁ HieeapTgPHENI BT VA EE S B DR tR-Qtidfpiggnd the like,
drlok ofaa dHUQ{ts cal ¥ iGALAd LD 1SRl BR ﬁnﬁ@ﬂaﬁ@ﬁ‘ fso®hnic with the

i'spersron medium containing, for exanple, water,
bE)bB afitie, mtiendiqdliemﬁ)mng Cogbysigoms| contarmpg & evmpgquc@scm by

Pt b1 PR R arEB ol B TENaPGE SOy also e

&g?ﬁtég%ﬁféb&@&oqﬁlqh{aecoaeaﬁ@fgfohﬁventi on can be in a form

[65] Generally, dosage levels on the order of from about 0.01mg/kg to about

O(D

750mg/kg of body weight per day are useful in the treatment of the above-indicated
conditions, or alternatively about 0.5mg to about 75g per patient per day. For example,
breast cancer, head and neck cancers, and gastrointestinal cancer such as colon, rectal or
stomach cancer may be effectively treated by the administration of from about 0.01 to
500mg of the compound per kilogram of body weight per day, or alternatively about
0.5mg to about 50g per patient per day.
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for topical use such as, for exanple, an aerosol

cream ointnent, lotion, dusting powder, or the I|iKke.
wo-0oshzrsg4 t he conpositions can be in a form suPCHDE®04/026483

for use in transdernmal devices. These fornul ati ons may

(9Bbr nrRA ok PR P ATS: R R AREEk R oy may be
e@&@i@@l%ﬂ%%dw the SdmNdiaden bheo@ahbound.al tof0leng of)uha Icompound

proceSsi ng net hods. As an exanpl e m or oi nt
persilpgeae Kb dyyveightiner A oy alepHie che et O fo gRgut 302 % por

e\l/\%/a rﬁit ogether with about 5wt % to about 10wt % of the
p 5%%@3 &y to produce a cream or ointnent having a
[67? Si mdto@ﬁﬁab/&hm eyl lefuﬁahlal,:’gmtmmﬂnammm poats { GEYTE), small
this invention can be in a forn]z@niﬁgh ﬁ_or1 ect.al
celbhwng FaTimanadSChieds o secTe spprasal nabiral Y froofl fyiiaiom,
te@ﬁ&flﬁ %ffée‘f‘ (ée%&gh ﬂg}fr&(lhlé'éﬁﬂo%maﬂﬁnﬁnt desMoma, ovarian
positories table carriers 1 nclude cocoa butter

caﬁr&ﬂoﬁhﬁz&fenﬁiﬂto@ﬂtucﬁé@cmmnmhge mgadgannus lsekemia (AMie), breast
supp03|tor|es ma onve | ent

b
CHERPRRREITHR SOl GHe SRV UTRTOE (ke BRER grorhg pagesti
1 %J éllqg&ggoﬂlﬁ’lén%ﬁgtrﬁy c&Binbink nﬂldagﬁgst&@ ARfchHdramAPbe stfectively
zf ﬁ dition to the aforenenti oned carrier
treategt byliheraiminisiasiqphedifroae sbaut 601 to SPpmIE af therrompoypd Pé‘éd
b t
I R B R

plufafers, flavoring agents, blnders surface-active
agent s, thickeners, lubricants, preservatives

[48] nc Ituslimdgretend, howevkinthel the specifiedose kevel fyaph @ariswiar patient
t
W]aoli) Bmﬁngﬂxjp%a%%?tgﬁl ga%?or§ ﬂi%k%%?ggﬁh% ggé %PEi? h(V§§4T1Et geen dral health,

séxCaiehithid of ddaiiPieshtidn) Asute ofddmhinistrgtien, caapbexdetion, drug
descri bed b Formula |, or. pharmaceuti cal Ig accept abl e

cemmbingtiey and-th peyestyt ?féh%ﬁ?mcwgg/ i§pase URLETBOIRE LY n
@gm%ﬁe ?(;el’eé(%&ldls Gf ﬁ]%g)?%‘? {e 1?1(/%}&‘0 ﬂaﬁﬁice@ﬁ@ﬁ fiché’ptable salts or

sage s on about 0.
Nebpddés thaeol thgaled b@ﬁmtmlymlmetereﬂﬂay canjencsef \Mith pther cancer
the treatnent of_the abﬁge i ndi cat ed andlt ons,

therapeptimaeqRaWpds HERHCXEMB IRy CYIEIOXiseE 854 FRFIOBASS ﬁ’?‘“B‘é‘Pg
gﬁaﬂs cah®e aﬁ{? Bus BI-885Hs FRR SR conl}RRHIANAhE BFSent invention.

ncers, strol ntesti nal cancer such as col on,
Arcemﬂaigly) nhspresmtmvemmnnclndgs @mwﬁft@cs carapysing thetcetnpeynds

h d f, f
BTG ST TEe RO
a@klfoﬁkﬁ‘@ﬁgsl ?J)ﬂ/arﬁd?%iﬂ%eﬁes@%hl&tl@égéht S0E: Aesunpadf ok c@tbe

mlarly, 1eukem a, ovarian, bronchial, |ung,
ﬂwmpepm&ﬂb’@&ﬁemvmd@mef lrrmbdcb éa@fth@@ddnmq %fchtséé*p@d’ewme cancers

gﬁfa&gg)nn%ge{tr%teﬁt ty'I Iggno(% erfalgsp uan gf]angl%aé gﬂ%e%ﬁbﬁx@ﬁpwﬁc —

to minimize adverse effects, particularly in sensitive patients.

[70] It is understood that the treatment of cancer depends on the type of cancer. For
example, lung cancer is treated differently as a first line therapy than are colon cancer or
breast cancer treated. Even within lung cancer, for example, first line therapy is
different from second line ‘therapy, which in turn is different from third line therapy.
Newly diagnosed patients might be treated with cisplatinum containing regimens. Were
that to fail, they move onto a second line therapy such as a taxane. Finally, if that failed,

they might get a tyrosine kinase EGFR inhibitor as a third line therapy. Further, The
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per kil ogram of body weight per day, or alternatively
about 0.5ng to about 50g per patient per day. [67]
wokEsozIsiosi s/ mast cel | | eukem a, gastroi nt esPCTIEE2004/026483
stromal tunors (A ST), small cell Iung|c§yr:no?$ I
: [ _hatur erd T-C
ey e P Rl R e B iy hyeBfiphi” e acceptea
teatroentoegimeonabangtifit fromlcanotifto @@ty 2 Neeatilde Me compounds of

: , , Ceulk
BRERert g alor. of Ph el PecpoIobs pr M tereor, can be
HenbRORIY a5 hinfiniRHKEH @njdedb SAL G Rt 8&%% gt%clhacragceer
cell |ynphoma, endonetrial carcinoma, and prostate

tb@ramuﬁ% rampayndse Sufh ether eahyounde atchidiepfor ehample, a variety of
500ngy . of the

RO RO ! R BB %02 g0 0L s, i
ki anc oo 07! 0L BB 8 R
k@ﬁ@%ﬁh@ﬁ s $ush ag Ayregus, manoclmnaletibedies, snl cantepemdingg 0 Mther

vari t,ors_ iacludi ng.the age, .ba wei ght ,
SBat Bl O SRl G e T b ethispins ofthe
presuttenedntiad fdlidet doabiudivin, A @isGhe, Rplfini Sborflht gemcitabine,
ﬁ%ggination and the severity of the parficular di‘sease

dl

rEAngsy T rﬁlﬁyompe@}iowth@mmmmvguﬁon hﬁq@emmpound
. . . iy
ROERE K PormBla BB G BRERLGRRNY R RPI R pr MR Sespadonnd an

N- oxi des t her :
aitivneepijsticcdritibtumirf dmtieetdgergeﬁi@n&ec;hehm[e@?ﬁuﬁé §oent.
nds. For exanple, cytotoxic agents an
[ ig? 35% frapunds HF aﬁetﬂr?ﬁn%ﬂﬁ@?ﬁt@nc@'rplﬁgnmﬁﬁﬂl_hfga@g@mgble salts or
Neoxid@anéSottbhilaikdBe ERTRIUSIanfiskRA iR LORERLI WA bl
Accordingly, the present rnvention inc S
thetappwisd eanapmeinds) mpide Siongeanher thaappuRetse l[e;,e &%Ba}p%dti@ﬁgents
mula | ..or, a.pharmaceytically acceptable sa or
oARTY b mnisPiss RV RS €t S e alamozens am agents with th
ohEHuRge 8Lk prdsBitiiRi dntipg. agent. The anounts of each can
cbe thgrapeu?fgalﬁy e#fective alone - in which case the
additive effects can overcone cancers resistant to

treatment by ot her apy., .The unts of apy can al so
be subtherapeg?gfagﬁﬁ53%#ﬂ?ﬂ?ggggavgpgéxéﬁﬂ%pts,

[72Rr t Tledbality\oficOmpeutis td Mitiedthe ??l%ﬁne kitQie Acttivitg of ¢-Kif as
understood that the treatnent of cancer depends on €

deferpancgin @gﬁE&agedﬂﬂﬂSé}@;ﬁp{ wsing indlx2ameB dink $ATCE ERI-5811),
wittth @8 Sﬂ%ﬂnﬁll?ﬁe dilfoit a I{l]?’lgg%lglgﬁ ac% gﬁ%%gp%?ﬁ Tﬁg lﬁ%gy

cancer o reast cancer

deteamdres the abilitg>od urfds t6 block MgaddgiARMtel $ydkiht er ent
o o a0 S, whi c%ain tna?ﬁei zylgibqilrfherent

d |i th
Ph];’%@mﬁ‘i?&%’ﬁ% g/?lflrf&?e;a 1L IReSRIYr RIPteinibsicd epdageansby expressed
in \E}!g?gtce@se. (t?élﬁ%fr@ﬂre\-’ﬂl&fbafé'd%ltl%drﬂﬁjcgﬂnﬁg Qtt VArious! gonrc%gtlremaorr]l% prior

to addition of stem cell factor (SCF), the ligand for the c-Kit receptor tyrosine kinase.

Cell lysates are then prepared and the c-Kit protein is captured onto a c-Kit antibody-
coated 96-well ELISA plate. The phosphotyrosine content of the receptor protein is
then monitored by quantitation of the degree of binding of an antibody that recognizes
only the phosphorylated tyrosine residues within the captured protein. The antibody
used has a reporter enzyme (e.g. horseradish peroxidase, HRP) covalently attached, such
that binding of antibody to phosphorylated c-Kit can be determined quantitatively by

incubation with an appropriate HRP substrate.
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that to fail, they nove onto a second |line therapy

such as a taxane. Finally, if that failed, they m ght
w@edsa2tsys osi ne ki nase EGFR i nhi bitor as a thiPpdI/ib10e4/026483

t herapy. Further, Theregul atory approval process

L f frogmcountry.to c try. Accordingly, the
g’?ieﬁe%“?@%%e?%%’ﬁ%“S%%S%oer%%ﬁ%‘x% differ fromcountry to
Caunfisissbusfgyer t hel ess, the conpounds of the present
i nvention, or pharmaceutically acceptable salts or
i V- 0x3 Qe THedHes pHYh be beneficial |y co-adnministered
in copy Ngpp or conbination with other such cancer
t herapeut1 ¢ conmpounds. Such ot her compounds i ncl ude,
for eMBoplgcera vari ety of cytotoxic agents

(al ky. I's, t opoi sonerase inhibitors,

anti n@glp%?l?%%% tubulin binders); inhibitors of

angi quepagigpTand different other forns of therapies

i ncl udi ng ki nase inhibitors such as Tarceva,

monodl eglall lenpéptiodi es, and cancer vaccines. O her such
conpaunds .t hat .can be beneficially co-adm nistered
with LoSHRs of the present invention include
doxornulVe 88diul Mol siddR@, ci spl atin, carbopl atin,
gentitabine, and the taxanes. Thus, the conpositions
Agrti ekdt paibedst: i nvention i ncl ude a compound accordi ng

N ox Lt <R AR SR nc e FFEERAAD) fr St Sootum
bivatbonategpHIENi ¢, or chenot herapeutic agent. [71] The

conpounds of the present invention, or
E&H§M€S@Mﬂﬂ%¢8$=l y acceptable salts or N oxides thereof,

can f ' 1 ni.st.ered i opj ynctj.on .

Ca, M0 R LY Bl TR 1 RPN Oy o
etdbewelpyt a FOweibidivple-2tples ADRLK) eatalgg 71 ¢f, fisltdvi-adepyt O
.angllor at %@&lverse si de-effects can be advant ageous
MCYOLALS T vl 91 40 TheoTRbls drritbon vasied tpiceswith 39ulewastobufter.
Plate A3SRYuk@f. i nhibition of c-Kit in intact cells [72]

The ability of conpounds to inhibit the tyrosine

ki na¥BSaoniaining 050 Twen-20PBIIBt er mined in a
Ccﬁl | -based ELI SA assay using the H526 cell line (ATCC

£ ARAYIBYAY ™ whi ch was originally derived froma human

smal Rpsgalvwith o1% BQAcer. The assay determ nes the

ability of compounds to bl ock |igand-stinulated
pYyo & phosphoryl ation of the wild-type c-Kit

recept.or._pr ' t-.1s.endogenoysly expressed in .
reoor el ERb TR n S GRe a2 01 BRS othnuainine 0.5%
Twadn-20|S % BIRE NthRE $sHsm REhVanh@atgddi tion of stem cel |

factor (SCF), the ligand for the c-Kit receptor
H@r%@ﬁsﬁ@t%i nase. Cell lysates are then prepared and

ant 1 Gaoy EaBiRbEGl dBrTRENGRT 0GR Sifag brors

Amagppbtuicyl:0si ne content of the receptor protein is
then_nonitored by quantitation of the degree of

bi ndFWgues oS 2néslisogrgwingdn RPAIbwith 6% 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.

[74]  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, SOuL of the test compound was added (compounds are assayed at
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only the phosphorylated tyrosine residues within the
captured protein. The anti body used has a reporter

wepwgoelsfe. g. horseradi sh peroxi dase, HRP) covBCEN$1094/026483
attached, such that binding of antibody to

h d d titat
BIRRRIY: P el prnh SEL P D AR o neietve Bontra e
Jhe. &0k g@a&aﬂi cﬁ)nth’itﬁﬂg @l’l% B3SO agwBdedCertle deW§ were then
buf fer: MTris- 4 150 Nad 10% d ycerol 1%

meghad wne@mgo@dmwﬁﬁﬁorﬁhg/sﬁf (Refdp Spstemsicata)pg#255-SC-010)
{t‘ﬁ%ﬁ g&&déﬂgl'd%? gé_é{ EGQH@Q%%%% (aEa eg ?tt% It,yrosme

Iﬂﬁkﬂi@glaﬁbﬁ?ﬁﬁﬁll 1Dul Bf 5@‘6%51@@ kolatitn 68$GOP ﬁk@&eﬁl asedy Bedium was

pl ates: ELI SA assay plates are prepared b

6558?? 9 Q}Swws 5 ?mf/ frorp thepaeative mqtrogwﬂlwagl thecedls drereuacpbated for
SRyt 7 HO1E L SR ESHRIE, gy

@ngifogeint uastmd foniSodn,thd mediith ltemmsdhbjb afffimtion,Rindttke cell pellet

ISy e et ROMOU ihoold el sk bavie Prrmelo Shg b vas kept on

iBer 2 2R ﬁl@i@ chan célﬁfy@ét@é]frgm%%é{g%gl)l méa? e P transferred to the

cont ai ni ng 5% Tween- 20,” 5% BSA, 1mM So
wellshdwa MSA@SWFPIQQ bsd matieatedCted?6) fori 6les cent

gﬁ)t ?Co ll%gvugge fh i tlogl F())If HHlecell l}gs% e%lu? %e#iﬁggx Sﬁ%teA?le vélells were
washed 4 times with 300pL wash buffer, then 100uL of the phosphotyrosine detection
antibody pY20-HRP was added to each well and the plate incubated at rt for 2h. The
wells were then washed 4 times with 300uL wash buffer. Then, 50uL of the
chemiluminescent HRP substrate was added to each well for luminometric quantitation
of the amount of antiphosphotyrosine-HRP conjugate bound to the plate. |

[76] Comparison of the assay signals obtained in the presence of compound with
those of the positive and negative controls (cells incubated in the presence or absence of
SCF, with no compound added), allows the degree of inhibition of c-Kit receptor
tyrosine phosphorylation to be determined over a range of compound concentrations.
These inhibition values were fitted to a sigmoidal dose-response inhibition curve to
determine the ICsq values (i.e. the concentration of compound that inhibits SCF-induced
tyrosine phosphorylation of the c-Kit protein by 50%)).

[771 The EXAMPLES of this invention reduced the level of SCF-induced tyrosine
phosphorylation of Xit in intact H526 cells as determined in the above assay with ICs
values between 15uM and 0.1nM.

EXPERIMENTAL

[78] 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 in the art. Similarly, suitable starting materials may be

commercially obtained or readily prepared.
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Cultures of H526 cells, growing in RPM wth 10% f et al
calf serum were collected by centrifugation, washed

wo Mose2mi4 h PBS, and suspended in cell assay nedi/u§2004/026483
Cells were then distributed into a V-bottom 96-wel |
plate at 7.5 x 104 cells pep.pehl in 10O L cell assay
medi um [74] Conpound dilutions were prepared from
10rM DMSO st ocks by‘“zdi lution in cell assay medium the

final conceqtrdi Nnbhe assay H19%
To conp@ ncu mo L_of .t hemrgnﬁ:ml
conpound dded (conpou rne assayed
atconcentrati ons between QO In nd OO M;to p ve
and negativé control wells,gr el | assay me

contai ning 0.1% DMSO was addetx~The cells were en

i ncubated with conmpound at 37Guf or 3h. SCF (R&DWV
Systens, catal og #255- SC-010) was then added in order
to stimulate the Kit receptor and induce its tyrosine
phosphoryl ati on. @f%o/xmf a 1.6 g/nL solution of
SCF in cell ass s added to all wells apart
fromthe negat+ve cbntriol wells, and the cells were

i ncubated for an additg 15m n at 37 C. Foll ow ng
the addition of ice-8® PBS, the plate was
centrifuged at | OOOpm for 5mn, the medi um renoved by

aspiration, and the cell gel l et I'ysed by the addition
(791 1B0Sdheitsel, dmmlamemqs (I mey baw@m«?ﬁeﬁomé ¢ conplgasation of

at e..nas t r ot
PR T e RGO E S e 06, Glghing of
th‘é%kﬂlﬁle@?l}iﬁha klsShe asmaVedp&zmre X&ﬁﬁ, Bi)CUIQ sy wiflisdorf of Pd(0)
16hteg[37 L Fol | owi ng i ncubation of the cel

2900t ﬂldaHéﬂWt&@Pﬁémegt19@r(éu%ﬁ]g§e ge%q:kga %[er{loumal of
OPIE CHERB 1 85 A48y o G PABRRNGLOR I 1o

gfivb @epdlamﬁlopyﬁdnheﬁ ﬁd’) atayrtte ak:hnevahusm'g; donvexlahplaydiydroghein the

vvashed4t| s with 300 buyf fer he 50, L .of
DioREIoE REAF AN GRSt TRl et (oA s Pladaatn. P g nicked,
! ﬂmcL&rtn'L HHP 278 cbRdiB A WithabliRih BfdrbREp R Rkitof

arti phosphot yr osi ne- HRP conj ugat e bound to the plate.
tip@B¢hlGiadpdihydrate. (ﬂychh'&tloasrf &Y tg rtlgsrhﬂnslrmdamlﬁfﬁe(ﬂ’ )inkeyt Yeeachieved
presence f conpound w ose, of oSi e .a
bR igasen it g someHOT e ok it i HEE Rt S ae gram
o0)E1H) A 26 ABRAUNK 2 PREAE) or Iﬁidl@ﬂésmlblﬁ)mc acid.

degr ee o?él nhi b| t| on of c-Kit receptor tyrosine
Uptlmtt@mydoadntlons ugedie refoce Hikier drop pevder mafﬁ@ew@fﬂd conversion

S RE TR e CPHOTEY T FRE LR AR S Behidh o

trtrRetBl R hatdiQto/ah 6 gdnatién miXt@recoiftc HIf Alkiwstthe Girect
conpound that inhibits SCF-induced tyrosine

cghvissptoioy.at i on of the c-Kit protein by 50%.
[80] Scheme 2 below shows that N-aryl-3H-imidazo[4,5-b]pyridines (V) (and their

1 H-isomers Va) may also be formed via the process whereby imidazo[4,5-b]pyridines
(VIII) may be arylated under Pd(0) mediated conditions similar to those disclosed in
Journal of the American Chemical Society (2000), 122, 7600. Separation of the isomers
V and Va may be achieved by a number of means known to those skilled in the art
including, but not limited to, chromatographic means or through crystallisation from a

suitable solvent. Imidazo[4,5-b]pyridines (VIII) may be produced from the cyclisation
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[77] The EXAMPLES of this invention reduced the |evel
of SCF-induced tyrosine phosphorylation of Kit in

WO ni0ao215H626 cell s as determined in the above BCHH§2004/026483
with I C50 val ues between M and O | nM EXPERI MENTAL

o B ap e T AN R4 SRRy BT PO RE Poaisr B2 gnsspighonic.
Wk b, blipBiEégthosphdrit@cidd! ThennBe SGHEARSII) can be prepared

Appropriate solvents, tenperatures, pressures and

it f?@?thﬁéﬁém@ﬁoémfhmﬁ itk agid jrakides og a@hydyld%premtb gappxylic acids
Rfe ?Lfesa{c F%;rﬁf‘ a[?llﬂté Ico pgm r}ga ands kn§ %b ¢ Sklﬁ%d matIBe art such

star rcla a ne

asebalidoy lipniteg ao, @D@@@@H@MFHOE@HN@U RBT.U EDIShHung\éohd
[79] In Schene 1, diarylamnes (II Ih@ roduced
fupBRRted EerEeRRi %ﬁﬁsehltl@%l Ph?ﬁerr?ﬁ%‘?msd £ 1@ cempeynds such as

PfprtBopip ety SR SIEMEM PEat [pe SO fae).

tBe prdﬁbsseﬁ'éschlyedﬂholvb,scmmremlonfof M (6 ViEEahat sb lead to the partlal or

Buchwal d- HartW| pe c tio (such as_those

C&ggﬁ?@ FRRETHOR e J‘i&rghéﬂ k Zwltea@ﬁ’em the presenoged formic
£3i421), 7240) or with Cu(l) catal ysis. Reduction oflll
to give the diam nopyridines (1V) may be achi eved

usi ng, for exanple, hydrog8chenme2he presence of a

suitable transition netal catal ¥St (pal I adi u
pl ati num nium _ni ckep) . zZinc o@

aci di Ricgndjlti ons, w t hR&od dr osul pfi
tin()chlorfﬂde"ﬁ'izhydrate. C,yé’Iis ion of IVtdthe
benzi m dazg} es (V) nmay be achi 3by reaction with a

corresponding carboxylic acid, acid halide, aciVtll
anhydride or an orthoformate (@g. (MO 3CH)) and an
acid such as, formc or/>-tol uenesul phonl c acid. Under

certai nge Ingl ons o reduce 11 i ron powder

|nformc cid, R e/rS| RBo theRl—T— D—Rs

i m dazofﬁ—Tﬁ]-pyrl divies NV ey Be achiéved{in one pot .

Al 'so, by inclusion of t et hyl ort hof or ng ; into a

hydrogenation m xture I 1, allows t @» rect

conversion to V. R2

A% Va

[81] Functionalities R1 and R2, may for the most part be included into the target
molecules through appropriate choice of starting materials e.g. of type I, II, 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, then 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),
CO,H—CO,;Me (MeOH, H,S0,), OH—>OAlkyl (Alkyl halide, base),
CO,H—-CONR'R”’ (EDC, HOAt, DIPEA, HNR’R”’), Br—>CO;Me (Pd,(dba)s DPPF,
CO(g), MeOH), Br—>CO,H (‘BuLi, CO,), Ar-H—>Ar-Br (NBS), CN—CO,H (conc.
H,S0,), Br—NR’R’’ (Pdy(dba)s, DPPF, HNR’R’*). More specific and representative
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[ 80] Schene 2 bel ow shows t hat
N-aryl -3#-im dazo[4,5-6] ryridines (V) (and their

wo bbosezrses s Va) may al so be formed via the proP€BES2004/026483
vvhereby i m dazo[4,5- ]Jpyridines (VII1) may be aryl ated

dsmcﬁ) 1%4;(21{ r%ﬁ?%'u r nag O%S u&nﬁmﬁf&ﬁfb&lﬁ %@#w?ecgﬁeé Al shown

baﬁ(&ﬁhScE&ﬂes ¥600. Separation of the isonmers V and Va
may be achi eved by a nunber of neans known to those
skilled in the art includi fghemad not Ilmtedto

chr omat ogr aphi c @ through grystallis from
a suitabl ﬁplventtﬁldaz 45!],yr|d|nes may

be produce fr—éfihq-t he' gl | S on e—F%?ﬁl | i d“es 11)
with aci @& @uch”a byt _not limte acetlc

p-t ol uenesul phonl c,'X hydk ochl ori c, hurl c or
phosphoric acid. In tufn the ani | i des (VI'1) can be
prepared by reaction of diam nopyr| dines with acid

hal i des orer ri des @ m Nt he
presence.of yopréate c ?ng k

those skilled ip—the art §“uc@§, Fut not I|mte

EDC, DCC, HOAt, t, HAT - CDl including s

supported versions of these solution phase reagents.
BREr e5-BRomo-B-nityordepintio] say e asactad| wu&ay—tdﬂaelmse]}phble}d chloride in

‘hEpiRévEs FRAThP Yo st Beiie i u Y cdivaee imar

WorbHilneMb |g1xf'@tlrie @éo‘éﬁdér? %ﬁﬂfn@ X hl@ecﬁﬁﬁ&'l 8f th%rm‘tﬁeﬁ'i{@!hﬁ{eqnay be
conversion to ViI g. when R3 by heating in
qsh@g%weth é‘foanQW#ﬁtlna@@ﬁ@b acht hehthe Z)rCNHCt Xll-ltheil chRalised tRﬂle

itbeeils SEpltilne Wil bl 240 PR ok Bl Bty e
l:m@rlgmiumﬁblmdd&@ qdaﬁaﬁ@@oﬂma ﬁlﬁ&&mﬂﬁe@e Qﬁleh Qﬁth%farbo)r(l dioxide and

starting materials_ e.qg. t
lléeSttﬁ% C?fb%}thfaaw&quﬁﬁvq Xilp i I:lnﬁmay bv abipled with 3-

aﬂhﬁ@rﬁéth%lgw&%' QBHE hi ls-c%b%ﬁgﬁﬁm@azamg rlggvet eﬁlggg % quent

functio be conprom se
chem stry to bui I d the Scheme 4

Br. Br- |\ NH,

/
\EI _EOHA SnCI/EIOH
—_—
P o= =O A,
N OH
i
1X XV XV o

O
L

Ph
Br.
N ~rN Ho N
CH(OMe), | _ \> Zn(CN), ﬁ\) _mina \>

PTSA N Pd,(dba), N
dppl
xvi XVl

(0 0 OH
Ph g’h
HO N (L/N\/\ N
LD N1
_
AGH, B N RNH, N
NaH cD|
XIX XX
0 o]
OCF, OCF.
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final nolecule, then alternative functionalities may

be used and subsequently transforned into the final
waele®sozd4f unctional ity by methods, and at poi nPGT/US20041626483

sequence, readily determ ned by one skilled in the

(3] t. sif?ﬁi n§%ﬁ1r@éh%m aﬁ@%@os@l‘iﬂ@m%ﬂﬁe &arﬁten&h vmphl

ans tions inc es "t he conversi ons:

bérﬂ@]’ox)/ammlrb ihCihandbfd@iye @iGpyridiBe XTTN ’I(hﬁlljw@di%r)aduced with tin (II)

cté@ié:'\?hbycir@w %ﬂuxm %M gﬂKNha tﬁ%ia%l@)ne 5@%%%%% cydlised

B -
to%%%nd%ﬁ S5 @bgﬁﬁn CgNE Wt ‘Ellj’lﬁl?ﬂ%gghwﬁ)rﬁl 5122 1ﬁ reéyn%g )of P

tolNne@phdniccasib. As arh-lalﬁfmauveBo tha\metaaan@mhc(vdbm) Scheprerd; a cyano

sohp s ekl paTeler s by S WableR eive
xwt %Rﬁbtg’n RéLBlianRoR Bl (ORCBDReABS o &re sREJRSITRI also. Acid
El OH, A DVAP D=S—OHOHC()—| XIT Xl

hsrcml]yms oeﬁ@m #pe fa@ﬂxzatpg/d@by@zylm tgeiveaX ¥ {Hgwhichymay be

uenes | hIor
B3SRBS SPE Bkl BB IRE Bl PR o e
asfdodRMOBRRIrldeN® dive G HRIrblyEic seckngahy et KiIKe 14.°-
Reduction of this internedi ate may be achieved wth
Carbewylgidmisiazole megisded couphing Wafhc?-tnﬁ@hg}ladluﬂﬁthxlaniuﬁ@ provides

he i m dazo[ 4, 5-b]pyridine with formc
ta?e%?g&ﬁ reg%j{ent of this material with tertbutyllithium
foll owed by quenchi ng of Skhkem&Ser nedi ate anion with
carbon di oxi de and acid gives the carboxygic acid

derivative XliI. This may be coupl ed with
i noret hyl pyfi di ne using |, §" -car bonx “ofi i H zoI e to
amM 8?16_0«4’ ~Eto
N oM N/ oH
X1 . XXII xXxi XXV

» N
o PW
MeO S /U\(I iy
H, e CH(OMe)a K2CO03, DMF
LR | _ PTSA _ACH2y LA
—_— N NH
vy XXVI XXV %o

OH

N, N,
L .
N N
MeNH;, CDI
—_——
XXVin %O XX1X ?o

OCF, OCF,
[84] Another alternative route employed in the synthesis of derivatised imidazo{4,5-
blpyridines is shown in Scheme 5. 6-Hydroxynicotinic acid (XXI) may be nitrated in

the presence of red fuming nitric acid and the product (XXII) chlorinated using
PCls/POCl; followed by careful MeOH quenching to give intermediate XXTII. This
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SNnCYyEt OH O=S=O ArNH, XIV P rh HOP p mpfja), XVIII

RNH, OCF,[S3] Simlarly, in Schene 4 the tosylate I X
weamwszisepndensed with 4- benzyl oxyani |l i ne i n BCTES2I04/026483

to give nitropyridine XIV. This can be reduced with

0 : _—

mtakg;e égagfﬁla ﬁg QW&?\}}H@’ %&aé;&mg)gé %%%g%%%ﬁ{%ﬁag Aesdrfbedp¥eiously

tol giné ﬂﬁzﬁlﬁ‘d-aﬁﬂlbﬂ)-pyndmbmmch\zﬁh K vihichvetnryd reduced (e.g. by

AR SIS B PR S < i
91 X&VAY A SHRAUPmAR e RkylaMd ﬁ%ﬁ@ﬁpkmﬁyg Benzyl

nmedl at ed neans using zinC cyanide to give XVII,
bmmuh@d:gh/aﬁos arthe pnb-serrm oBpatassitiGueitonatonatic the astergreup

g red e SR cradhans G PubRh Yufan ifind phdtids Spdb Bine

uﬁﬁgmb@ft@gwwrg&mﬁ@émmle a benzyl brom de
derivative in the presence of a base such as sodi um

[84) dr Peénitipps: @Dﬁé @thyhﬁun@hylammmmmlwpbodamd@hwpcmme

ban dazol dia
Hé’% ]pﬁaﬁli %ﬁﬁ e aﬁ?nehlgm%?ovll% d%%}ér ge g%o\fn%ﬁld ;O%
caBediB/Idirhid¥on, TBIFU Fadbednttiiiple- NN B Nitteit@nmétBitueonium
'oyed in the synthesis of deri vat i sed i m dazo[ 4, 5-
tem?E rpb@rﬁ@sﬂﬁg(%‘ﬁ@melﬁptsé%@@] Né%@ﬁémyww@mmnc

h&%hgo&&%sbh%,mﬁ%&gd'il%pq‘gpylgthylamme, TEA = triethylamine, DMF =
N,N-dimethylformamide, NMP = N-methylpyrrolidinone, DCM = dichloromethane,
DMAP = 4—dimethy1aminopyn'diﬁe, TFA = trifluoroacetic acid, Boc = ‘butoxycarbonyl,
Fmoc = fluorenylmethyloxycarbonyl, DMSO = dimethylsulphoxide, OMs = OSO,Me,
OTs = 0OS0,-(4-Me)Ph, OTf = OSO,CF3, DPPF/dppf = 1,1'-
bis(diphenylphosphino)ferrocene, dba = dibenzylideneacetone , NBS = N-
bromosuccimimide, HCI (aq) = aqueous hydrochloric acid, DMA = N,N-
dimethylacetamide, MeOH = methanol, EtOH = ethanol, EtOAc = ethyl acetate, THF =
tetrahydrofuran, HOAc = acetic acid, DMF = N,N-dimethylformamide, HPLC = high

performance liquid chromatography,

EXAMPLE R1
[86]  3-{4-[(4-(Trifluoromethoxy)benzyl)oxylphenyl}-N-(2-morpholin-4-ylethyl)-3H-

imidazo[4,5-b]pyridine-6-carboxamide

[87] a) 5-Bromo-3-nitropyridin-2-ol (30.00g, 0.137mmol) and p-toluenesulfonyl
chloride (30.03g, 0.158mmol) were suspended in CH,Cl, under N, and treated dropwise
with triethylamine (38.2mL, 0.274mmol) prior to the addition of DMAP (3.35g,
0.027mmol). After stirring at rt for16h the mixture was diluted with CH,Cl, (500mL)
then washed with 1M HCl(aq) (2 x 500 mL) and brine (500mL). The aqueous layer was
back-extracted with CH,Cl, (200mL) and the combined organic layers dried over
Na,SOq4, and concentrated in vacuo. The crude material thus isolated was
chromatographed over silica gel eluting with 50% EtOAc/hexane to give, on

evaporation, a solid which was crystallized from 50% EtOAc/hexane to afford 5-bromo-
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the presence of red fumng nitric acid and the product
(XXI'l') chlorinated using PCI5/POCI3 fol | owed by

w@ 2008021542 OH quenching to give intermnmedi at e XMT/US2004/026483
Thi smay be reacted with an aniline, for exanple,

- A i1 d i bed ' I
SRR RS SRR D 8551
Jb t g d td 4
ot B foin ) ksl OV DU 1992
l@vgﬁﬁﬁénﬁﬂubedﬂ4fﬂ@his phenol may be al kyl ated, for

ith a b .broni,d ivati in t
B 2 B S BTl 8. o
Anddr-sdry sRetyaties (24C3¢] 0.10BR801)ivaRs s@s?dnd‘egaqﬁ loeGmM dfftol@éhe
am ne such as nethyl am ne using CDI to give target

lgl!ﬁlpld]gz,%@%d igstriethpianping (](_ﬂr%?m o1 02namp |apd the mixture heated at
ORI TR OB RO Mk oG MARSFMR TR, (15 washed with

2M r3Clr (el en0iniTi )28 beine BFV0nt )lard the combined organic extracts dried
carbonyl di i m dazol e, TBTU = )
WY A4 and Aanecomepptigtedny: veeror aFhst drydaprodiai thus isolated was

. t .=
LB RBP4 ppaiuegheay i pmo->
niteoraiidier optins PHBNSIR g%aﬁmf, ChCEPH5 AN SHY Y dri @, J=9.2
TEA = tri et hyl am ne, = N, N-di net hyl f or mam de,” NVP
HZINE At (59 FEOh B S 1tnld], ok )i $66 6 Ak t/ivahé NN s,
14ndi met hyl am nopyridine, TFA = trifluoroacetic acid,
¢ = 'butoxycarbonyl, Fnoc

89 | rep VA @ 1] BMs¥ohie- 3 - | g,
(Phe ors = AR V3 Ses SRR B €6
. .,7 mmaq]) gr(ddﬁirb({@@ﬁcmd@é%wdﬁ@y {1&0;67@3{&@}2@5@1)_ were dissolved in
SPE L BIRRRE 0o 5,y REERRIEE A 6-f 8l s0min

Sbiitidi biedrbyhae efaattthdeded\id @t cool®t Mad@e unkl 8 pTH was greater than
THF = tetrahydrof uran,

t ha &J, Et OAc = ethyl acetate, ] -
9%@&‘{1 they gha mpxtyge s dLthnqugh gelite iy wasTeinshied avithHpgtizanol.

i i qui LE R . .
1B A R ORI AL L ALY pe R Ronsina

CHh€hydiyingove2 NapS@fahd contenttationyh Yadé-to yield N-[4-
yri di ne- 6- car boxam ‘

(o5 GRQP B -G R AR o o8RO ] N §4GHNHY, CDCL) 5 3.44
RN, s AT R, 15, O B A Lot B g 8 G 1= 20

He), i7§e”12r(¢t,ami, e 4.8,8(2% mg% 703%734?7(&1, )slfl)q,ri%lft t(d,qH, {7_9: 2 Hz); M§
1110 . oy nmol ) . er stirring a

o W%E%ﬁm%@ék[ sldiluted with cH 0 (_50018)

[?gggl%?ﬁﬁ%ﬂly%ﬁﬁb% g%Lé\glsl"ffrngﬁ %ng}))toﬁl%ges%[ﬂhggic acid

. Thé aque yer
(384mg, 2.0mmol) were added to a solution of NZ—[4-(benzyloxy)phenyl]-5-

bromopyridine-2,3-diamine (3g, 8.1mmol) in dichloromethane (40mL) and the reaction
mixture stirred at rt for 4h. Next, the precipitated material was collected by filtration,
redissolved in CH,Cl, and the solution washed with 10% NaOH(aq) (200mL) and brine
(200mL), then dried over MgSO4 and concentrated in vacuo to afford 3-[4-
(benzyloxy)phenyl]-6-bromo-3H-imidazo[4,5-b]pyridine. ‘H NMR (400MHz, CDCls)
6 5.14 (s, 2H), 7.16 (d, J = 8.8Hz, 2H), 7.33-7.47 (m, 5H), 7.58 (d, J = 8.8Hz, 2H), 8.25
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back-extracted with CH d (2001.) and the conbi ned

organic |layers dried over and concentrated i n vacuo.
wah@soersde material thus isol ated was chronat oRCEpPk®A4/026483

over silica gel eluting with 50% Et CAc/ hexane to give,

QoYL Pt S or 2 BT b S MRIE Y Bl e M S 3B,

ereait)| senmafiesylsf onate. H NMR (400MHz, CDO ) d 2.51
f?s 3H), 7,43 (dd, 2H, J = 8.4, 0.4 Hz), 7.99 (dt, 2H

1L ge)g-[4o(Benpylpxy phenyl|-gnbrompp-35-indazofgy.$-blpyristing (2

$ omhe? ZA(CIOR Gt 2 omndl BB oo ﬂhﬂagﬂ e ppf

QZD@QZQ’ Doogyri) ihidegass@UHDVAYH, O (1R NND BﬂlL\)VWaE sSutePendeeC under
n 900nLof toluene under treated with triethyl am ne

IIIJZL@I 29h Thomixrswes them golerbtord mdﬁr@at%wb INER QL0

O T e e T

{@RQTThe pasehitahs s@gabwe@dscqmgaay (ﬁlt@dﬁoh%ﬁ%uﬁﬁb@ﬁ over
and then concentrated in vacuo. The crude produc%, t hus

shsmategapinagvesilive el elutier with $8%4 Ei§cdharaneto gise Jilét d

ey AR SO SR G prbopitie. ) BNYR (oM, Do
&é)ﬁone786416((@| 2}2)47 18 (@97 2 8Hz) 2H7 733% 747 gm( 5B), Ty (d8J483Hz
bs

.66 (d )y 994 (bs.
z\ 84ggg]1ﬂa)8 4 (d Jje 2Hz, 1 )a:nd870 (dJ 2Hz, 1 )MS (ES+) m/z 327

%{4 (benzyl oxy) phenyl ] - 5- brono- 3-ni tropyri di n-2-amn
28 59, 0.071lmmol) and tin (11) chloride dihydrate

[91]60 679, 93741BeBiylogplendl]SFLinvdezd[n, 58 PMidiatBaatonitrile
der N and the reaction mxture heated at reflux (70

(@§ Omghin 3G HCL Sty as stizied oh FBCifars 48th e Fhengdetipnt wixture was

RIS S b R B el PR i in s
caaeRelit Mid fapesinana by JiRatieo M NeR QI@ANIE, Mmgow@ 691 (d, J
concentrated in vacuo before being re-constituted 1n

TH%2H), 46§ (g o¥8Ee, M), 854 (d.alrei20end®n 8184100 and\8e(do /= |

I 4-
2%%@:#21&1\%?( ]):‘S{w)é 7 25@ [W&lmpyrl di ne- 2, 3-diam ne. H NI\/R

l[’(? OONHZ @P@gr;ﬂxtﬂet of 31(14 ﬁﬁﬁox;éiﬁ)snylﬁ-ﬁﬂmﬁ&azc%ﬂ{qb]ﬁyr@@
cgrbmgylg: q.qiq (S4mg Q(Igtmolh pptrajnuty,largmomum qul)de (8111340 \'22 ktgmol) 4-

(@8@%@’&?%{%}9 brk@b‘j‘ J(Ol%rl ﬁet%%ﬂélf%{i? dﬂ%thggl%e%o 4me,

I(Mnﬁhdﬂ) il VR ()3mi|:)d)(>astsﬂim& aes uh@ehﬁﬁﬂr@geﬁcﬂ)MK 38}46iigwater (3mL)
E’éie%il re added{gﬁﬁ1 1s_lolutlon of 1V

vith 00 o iecHsaned it R A b Eoameansphasewas

abidfied iR 1ad ahd hR" Qﬁﬁﬁﬁkaﬁ}@mf)ﬂ%olﬁ&pb}; Rfiration. The

reaction
EtOAc wash was concentrated in vacuo and the residue dissolved in MeOH and stirred

with 6N NaOH(aq) for 2h prior to acidification (2M HCl(aq) and filtration of product.

The combined solids were dried in vacuo to give 3-{4-[(4-(trifluoromethoxy)
benzyl)oxy]phenyl}-3H-imidazo[4,5-b]pyridine-6-carboxylic acid. "H NMR (400MHz,
D6-DMSO) 8 5.26 (s, 2H), 7.26 (d, J = 8.9Hz, 2H), 7.42 (d, J = 8.2Hz, 2H), 7.63 (d, J =
8.2Hz, 2H), 7.82 (d, /= 8.9Hz, 2H), 8.61 (d, /= 1.6Hz, 1H), 8.95 (s, 1H), 8.97 (d, J =
1.6Hz, 1H) and 13.2 (br.s, 1H); MS (ES+): m/z 430 [MH'].
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m xture stirred at rt for 4h. Next, the precipitated
material was collected by filtration, redissolved in

w@hoS2mmd t he sol uti on washed with 10% NaOH( apgT/US2004/026483
(2001) and brine (2001L), then dried over and

t.ed ff 3~[ 4-
BOLT TR 5 omerd 1B b BBty Beomealohe gy i ne
?1%5%%%&?@%-6 g%ox%h@a&d @4%{7@ 0. 1%hlhol) 7c@ﬁg(zd4mg, 0.2mmol)
ﬂ@DMﬁQWaL, mﬂ)nma) pBdry CHE (mmmammedmm@’mm @t and then

‘{r@iqd wgtﬁ%:([rm i Jzyl)g;agﬂ)awo E{ng/'Oi 8§A1Lter a furth]er 2h at 60°C

eSS AR T SR o By s

dmglflngL Wit ZmMe(OHMﬁQI td give d eﬁgﬁ(és(&dlmﬁhgj)b ?ﬁkyl)))xy]phenyl} -
M Cvebolis FolrhviaBhiatides b D et aoRE e H AR

OB Ba. egohﬁ%?ég and, sgnoakad Lo sﬁQ 220 916030 ),

$zl713(:u, p1=t8aizf¢dH$,cﬂ 1dg, 2ME),6. 225(«1&;&[ €d. Scandeint, QBIt)J B0 &0)J = 8.4Hz,
ied by c y over sjlica

??m 115885 SR AR | Bloy ot andittis, 2185857 (& LY 11, 11,
$ PP THERG ROG A Plotrg THAAS s b hp i) e, Dar bon

718(d J = 8Hz, 2H) 736747(m 5H) 757(d,J:

[?gﬁz Jﬁ%owmg)e&aﬂ}g ¢ E@-}:ﬁ premu%g gcgé})r?iﬁa%ci tﬂe{%%%ﬁ)qrgdezgﬂbed

abolé fdr BEOX VP RN eBddihg Ble appropriate aniline and amine 1n place of 4-
-im dazo[ 4, 5- 6] pyri dineZ6-carbonitrile (650nm) 37%

he@rylp2@milinesisp 9))iand @e(nzarphdi-4yh ethyl4sgiine (Ftap i ac&pccm/ely.

m xture was then cooled to rt and crude

3- (4- hydroxyphenyl) - 3#-i m dazo[ 4, 5- & pyri di ne- 6- !

carboxylic acid was col | gxiaodpPhby 2! tration. H NWR

MHz, D6- DMSO (d, J 8Hz
éﬂz P H- [(4&Tyﬂu9%j>lntzth@9®henzymgxy]®e%1}(IgFgmth@mt(lefl)%h’-

RIS RRNE Vo e Sinwe i
et £ abe tcﬁéﬁ%ﬁ: um § odi de_( B 0 021mel ), 4-

t(?”?l ﬂo?r/orret hoxy) benzyI_KéﬁﬁE_@ 13nL, 0. 84mmol )

278 35 K OHE BB iy SR L AT -

imrdazaficte t [ pgridinc e carbect antide. WRESH@S-Hvi /b SEO QNG 110n).
The aqueous phase was acidified with 6N HC (aq) and
the resulting precipitate isolated by filtration. The

Et OAc wash was concentragQApMBLEdE4/0 and the residue
di ssolved in MeCH and stTrred
[98]  3-{3-[(4-(Trifluoromethoxy)benzyl)oxylphenyl}-N-(2-methoxyethyl)-3H-

imidazo[4,5-b]pyridine-6-carboxamide. MS (ES+): m/z 487 [MH']

EXAMPLE R5
[99] 3-{4-[(4-(Trifluoromethoxy)benzyl)oxylphenyl}-N-(3-(4-methylpiperazin-1-
yDpropyl)-3H-imidazo[4,5-b]pyridine-6-carboxamide. MS (ES+): m/z 569 [MH']

EXAMPLE R6
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with 6N NaOH(aqg) for 2h prior to acidification (2M
HC (aq) and filtration of product. The conbi ned solids
wowees/oehsied in vacuo to give PCT/US2004/026483
3-{4-[(4-(trifluoronethoxy)
yl) | }-3iJ-iyn dazo - . .

REE Y S L CoE bl Phe g DR Rene Hobetimpiy papethyD)-34-
gna 455 b%&j)ndr? EBarbdxandide8 M EES-3Hh/z S004RMY. 8. 2Hz,

1 &0 ,186_2Hz )§|—|)137 82 (djl% 829H204t 2H), 8.61
(d, 16Hz IH), 8.95 (s, IH), 8.97 (d, / 1.6Hz, IH
and 13.2(br.s, IH); M : 430[M—|].[94] H)A
and 132 ERANPLH R
Boip-3- ({4{(41@rfﬂuumr@¢rﬁ@)t32%h)zbgw*m@w}mg bearidBh-1=ylethyl)-3 H-
I m dazo ] pyridin car boxylic aci Ny,
lmldaﬁe?fﬂg llzesézcar xargido by Sdﬁdﬂ@l%@/&g;ﬂ L,
0.5mmmol ) in dry THF (2nL) was stirred at 60C for 2h
and then treated with 2-(norpholin-4-yl)ethylam ne
(26nL, 0.2mmol). After aEXWNPEE R® at 60C the m xture

Pt USROG P ety Bt i riine-3-yimethy D 317

QFY&'H%E yridfhe®8-¥&boxamid ES+ 520 [MH
13 {4-T(4-(tri f1°uor onet holel en&yS 9077)2/)7 pﬂény }]
N-(2-norpholin-4-ylethyl)-3i?-imdazo[ 4, 5-

di ne- 6-carb d N , D4-MeOH) d 2.57
AR S il o 2 o e N A
[ibﬂs] B {47 %_E@nﬂ%)mn%xy?ﬁ&zy %)%%p}feégl}%etﬂ%l% Glﬂﬁiazcm 5-

lépmqlzne -Giaprboramie( MS (BS: s/aH4e 8Bz , 2H) 8. 57 (d J
= 1.6Hz, IH), 871 (s, IH and 8.90 (d, J = 1..6Hz,
IH; M5 (ES+): mlz 542 [WMH]. [95] The follow ng
exanpl es were prepared FXCOVPIORYO t he procedure
descri bed above f EXAMPLE R, _utilising the

(41 Spt4- E(fléTaﬂumﬁ@ﬂmxa)@nmmyﬂplvnﬁl&eN@f yl3H-imidazo[4,5-

bmlﬁepﬁ%%%&%ﬂﬁf)( Mi%ﬁm nE%1 st[ep H) ), respectively.

EXAMPLE R2 [ 96]
3-{4-[(4-(Trifluoromet hong benzil ony] phenyl }-JV-(2-nme
t thoxyet hyl ) -3#- i m dazo i ne- 6- car boxam de.

[i\@{]( @S{gﬁ[(? ﬁﬁgﬁué?{gﬁﬂgtx W gwﬁ)% ilgﬁ') RW?hdn\l/ (%lethpfl) -3H-

indidage[3;5¢b Ipptidink 6-@irbaxairdde AY18,(BS+): m/z 526 [MH']
] pyri di ne-6-carboxam de. M5 (ES+): mlz 520 [VH ]
EXAMPLE R4 [ 98]

3-{3-[(4- (Tr| f 1 uor onet hexXAMPIEYRI®XY] phenyl }-7V- (2-ne
t hoxyet h I m dazo I ne- 6- car boxam de.

[0S ( Egrg)BE%GTEﬂW@@m[eMGx}ObEmM@IxﬂpREn)[lM—methyl 3H-imidazo[4,5-
bfpﬁﬁéﬁ%(é {%15%% Horw@%ygﬁeﬁgyﬂv}ﬁﬁy] phenyl }-i V-(3-(4

EXAMPLE R13
[107] 3-{3—[(4-(Triﬂuoromethoxy)benzyl)oxy]phenyl}—N—efhyl—BH—imidazo[4,5-
b]pyridine-6-carboxamide. MS (ES+): m/z 457 [MH-+]

EXAMPLE R14
[108] 3-{3-[(4-(Trifluoromethoxy)benzyl)oxylphenyl}-N-(3-methoxypropyl)-3H-
imidazo[4,5-b]pyridine-6-carboxamide. MS (ES+): m/z 501 [MH+]
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yl) propyl)-3~-imdazo[ 4, 5- ]pyridine-6-carboxam de. M
(ES+): mlz 569 [IVH ] EXAMPLE R6[ 100]

wW@2¢o4/0p1544 (Tri f | uor omet hoxy) benzyl ) oxy] phenyl } PGVUSD0HD26483
met hyl am noet hyl ) -3
i m dazo[ 4, 5-&] ryridi ne-6-carboxam de. M5 (ESt): niz
500 [MH ] EXAMPLE R7 [101]
3-{4-[(4-(Trifl uoronet hgxaire oxy] phenyl } -i V- ( 2- pi

peridin-1-ylethyl)-3ifimdazo| 4,5-6 i .
[T094 i di{rse[{@{wﬂbmmﬁméy)wal)esﬂphewé-%%dmﬂlhbﬂanﬂnoethyl)'3H‘

_EXAMPLE R8 [.102 . ‘
T SRS SEST b SRR, v

- (pyridi ne-3-yl et hyl ) - 3i 7-

i m dazo[ 4, 5- 72> ri di ne-6-carboxanmde. Ms (ES+): m z
520 [M—|[] D APLE RS [ 1BHAMPLE R16 (ESH)

J

[ RE R oA : Z HY-6-
i PSSR P SSRR v o
chlESHirnideT ZHAGAR[ (W60 MHEXANRCID/RIDT)164]87 (3H, s), 4.64 (2H), 7.10

3-{4-[ (4-(Trifl t Ry AVA
dl g etk PR Bor e AR s e
2 I _ 5), 8.55 (1H, br),

St Pk S TR LU 158k, om0 (0 £ (0
Sr3o0(1Ex dy T =Lkl BYSILH; d,iJ 2aA8]4a MS (ES+): m/z 360 [MH']

] pyri di ne- 6-carboxam de. M5 (ES+): mlz 526 [ VH ]

EXAVPLE R12 [ 106]

3-{3-[(4-(Trifluoromet hgxyAwEayR1gxy] phenyl } - N- net hyl
-3H i m dazo[ 4, 5- b]ryridi ne-6-car boxam d

(MY B4@-Methokypa ]\E(ng)rmhp@inﬁ-ylethyl)-3H—eir'nid'\{a§o[(4%8—;iﬁyridine—6-

3-{3-[(4- [ h I thyl

car bl oA W PRI R O A P L SRR OHR T PO,

IB2(4E ubd/e 5 BXAYPLED RIH, 5),16084 (1H, br), 7.10 (2H, d, ] = 8.9 Hz), 7.61

3-{(3-[’(4- Trifl uoromet hox&‘genzylﬁo % hen lﬁ; l'\_l-nfé 'tMS

(ABx§,0r o PP H2) 38R Al i1 8- 23 BIh1day i 7 . 6. ol - A D
ESH),: +501 [ MH] EXAMPLE R15 [109] 3-{3-[(4

ﬁﬁﬁ”ﬁé%%% oxyg ben]zyl)oxy] phenyl[}- ! te-1

N<2-di nmet hyl am noet hyl ) - 3H m dazo]

4, 5-%ri di ne- 6- car boxam_d +): mz 500 [ MH ]

[112] 3-(4—Methoxyphenyl)-N-(pyric/iin—Z-ylmethyl)-3H—imidazo[4,5—b]pyridine—6-
carboxamide. 'H NMR (400 MHz, CDC13)Z 5 3.90 (3H, s), 4.83 (2H, d, ] = 4.7 Hz),
7.11 (2H, d, T = 8.9 Hz), 7.24-7.28 (1H, m), 7.38 (1H, d, J=7.8 Hz), 7.63 2H, d,J =
8.9 Hz), 7.73 (1H, td, J = 1.6 Hz, 7.7 Hz), 7.98 (1H, br), 8.37 (1H, s), 8.58 (1H,d, J=
4.7 Hz), 8.67 (1H, 4, J = 1.9 Hz), 9.04 (1H, d, J = 1.9 Hz); MS (ES+): m/z 360 [MH']

EXAMPLE R19
[113] 3-(4-Methoxypheny1)-N—(3-methoxypropyl)-3H—imidazo[4,5-b]pyridine—6—
carboxamide. ‘H NMR (400 MHz, CDCl3): 6 1.91 (2H, quint, J = 5.5 Hz), 3.41 (3H,s),
3.61 (2H, t, J = 5.5 Hz), 3.66 (2H, t, ] = 5.4 Hz), 3.89 (3H, 5), 7.10 (2H, d,J= 8.9 Hz),
7.21 (br), 7.61 (2H, d, ] = 8.9 Hz), 8.34 (1H, s), 8.52 (1H, d, ] =2.0 Hz), 8.90 (1H,d,J
= 1.9 Hz); MS (ES+): m/z 341 [MH]
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[110] 3-(4-Methoxyphenyl) -
A-(ryridin-3-ylnmethyl)-3fi-iinidazo[4, 5-&] pyridi ne-6-
w@e a0oboxEmd de. H NVR (400 MHz, CD30D/ CDCI 3) : PCBUSNM04/026483
(3H, s), 4.64 (2H), 7.10 (2H, d, J 9.0 Hz), 7.36
: : 7.61
gk 39@%%%3%0&%6 mvdaafogwéeséwﬂ& 4 fqubeiage Filowing

ia 59
rlau'?e ‘}\739 alfo é)ﬂﬂ%)l tovgaléghe( égﬁthe%); of ﬁez@ﬁtéﬂn’é‘d EH' XX‘V@ Ve (ES+):

[ﬂ'llil %Ms[dqu-smunmmm@@]m) To a 25 OmL flask were added 6-

B AR R R b i

V@QQIO\MQI hedted 184 O‘((éf tﬂaat}pfe}npe?at\ﬁ%) &%"&tmted ad thfs Rndpetdfire for 8h.
H, quart, = 9 (3H, s), 6.94 (IH,

"Blren, th@ tehipefitte vehs s.]lovviy&a19<:d—iz>)&0°(2 aﬁd tl(e&hixtmi',e whsstiBedfor another
8.35 (IH, s 8. 53 H d, 9 Hz).,. 8.91 (IH,
kv 19179%% W%%O%leéiq R Oty anq e neill@(mﬁﬁ@aﬁa@af §9&Eﬁted by

ﬁnﬁ&oﬁ\ﬂ%&dgﬁéd’%ﬁ%@r (10mL) and dried. LC-MS: >95% pure. 'H NMR
A(pyridin-2-ylmethyl’)-317-1rnidazo[ 4,5- Jpyridirie-6-

(c&)ﬁdixamow{z}-lamzw IOEY ,HzCIDH;_ 8.85 (dlJ3= zagﬂézs $) s),
. 83 d,_J.= 4.7 Hz),. 7.11 H, = 8. L,

li.l514-fgz@@f@rﬁq}lltmqweﬁ!@s%lflrirmet&y‘ eptex ébﬂi}); ¥ .swele%m} of 6-

g syl e e K75 oo oc s

riLHvadstirdedlat 9 068 forZhOEx(dskive @hosbhenﬂs A ytipridddsal &Spprated
m.z [MH] EXAVPLE R19 [113

‘@dﬁweg&m%ﬂ@n yihe r?ﬂ%ﬂw%étlwewe i pYmnt-.ofjanhydrpgethgrand

oA ARG, o M g e v

evapalated onBerhigduced peeSsur2 b rtt Thd remdinibg isthand] &Quﬂi(ﬁﬁvas diluted
wligwager bl oo ety shdoras oliosed by iytaion, 6 Ny

4
oy 100 O, 1 P, 41 92 0,1,

[UEH C r6-{@eB enzyiexybh bhylstinigh ) Fohit forMeRirae mdaﬂah EébtérQdaNIV): To
the synthesis of key.internediate XXVI. !; i
aéomleflésf;é @lwptwﬁpémthw%matmwr)(ﬂ mg, hOmswh) and 4-

S A B SR L i
Prio NE(0e3 Snals, 250mimto}). H&atrmﬂttrxg rﬁﬁtuﬁe WEMécﬁmebﬁnghi) ared
Then

SO BApEF AR G r%vé@gfﬁvﬁ{l ot eolliered b ehen. iy @SePos):
PSSO P SGERODLSL IS DL ees 028, 195 -
StyyHE,i AH), aB|80h46 (m,St’fHe)d7 \ﬂ()t(cﬂ], JvaB SriZ, DEN19.08a0d S+ 2.0dz, 1H), 9.08
(é' N%O Hzgsl%f) O 2 (br S, lH)

[118] 3-(4-Hydroxyphenyl)-3H-imidazo[4,5-b]pyridine-6-carboxylic acid methyl
ester (XXVI): To a suspension of XXIV (235mg, 0.62mmol) in MeOH (3mL) and
ethyl acetate (3mL) was added 10 % Pd-C (47mg) under nitrogen atmosphere. The
resulting mixture was hydrogenated at rt overnight. The catalyst was removed by
filtration under nitrogen and washed with methanol, the filtrate was concentrated under
reduced pressure to give a white solid. MS (ES, Pos.): m/z 260 [MH']. The
hydrogenation product was suspended in trimethyl orthoformate (5SmL), and p-

toluenesulfonic acid monohydrate (12mg, 0.062mmol) was added. The resulting
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i (CD OD, 400 MHz): d = 8.45 (d, J =2.5 Hz, IH), 8.85
(d, J =2.5 Hz, IH). [116] -Chloro-S-nitronicotinic
wa@eiodomsshyl ester (XXI11): A suspension of 6-PCT/US2004/026483
" hydroxy-5-nitro-nicotinic acid (I.lg, .Omol) and PCI 5

s gzl s %@Vﬁﬁ@%ﬁ&%@ﬁ“@% %il'e i By et s es

D e yRe- I WRE0 (d, /= 8.8
;% i?t of adﬁﬁggéus e?ﬁg%)gndgggggggD (C

EmaH)JJDSQ@ﬂ JlﬁéBR&ﬁnleHba&7h@tUe’d= B &l B, 8. V200, ihH), e&@i(d J=1.8
the %ther was evapor at ed under reduced pressure at rt.
f?enaining nmet hanol solution was diluted with water
(40m.), and the light-yellow solid was coll ected by
filtration. HNWVR (CDO , 400 MHz): d = 4.03 (s, 3H)
8.77 (d, J =2.1 Hz, IH), 9.18 (d, J =2.1 Hz, IH).
[117] 6-(4-Benzyl oxyphenylam no)-5-nitronicotinic acid
met hyl ester (XXIV): To a solution of
6-chloro-5-nitro-nicotinic acid nethyl ester (216ny,
| .Omol) and 4- benzyl oxyaniline hydrochl oride (280ny,
1.2mmol) in MeOH (10n) was added (0.35nmL, 2.0mmmol).
The resulting m xture was stirred at rt overnight, a
red solid precipitated fromthe m xture, which was
collected by filtration. M5 (ES, Pos.): nmlz 380 [IVH ].
H NVR (CDCl , 400 MHz): d = 3.94 (s, 3H), 5.10 (s,
2H), 7.03 (d, J = 8.8 Hz, 2H), 7.38-7.46 (m 5H), 7.50
(d, J =8.8 Hz, 2H), 9.01 (d, = 2.0 Hz, IH), 9.08 (d,
J =2.0 Hz, IH), 10.2 (br s, IH). [118]
3- (4- Hydr oxyphenyl )-3/y-i m dazo[ 4, 5-] pyri di ne- 6- car box
ylic acid nmethyl ester (XXVlI): To a suspension of XXV
(235ng, 0.62mmmol) in MeOH (3nlL) and ethyl acetate
(3nmL) was added 10 % Pd-C (47ng) under nitrogen
at nosphere. The resulting m xture was hydrogenated at
rt overnight. The catal yst was renoved by filtration
under nitrogen and washed with nmethanol, the filtrate
was concentrated under reduced pressure to give a
white solid. M5 (ES, Pos.): nlz 260 [MWH]. The
hydr ogenati on product was suspended in trinethyl
orthoformate (5nL), and ptol uenesul fonic acid
nmonohydrate (12ng, 0.062mvl) was added. The
resultingm xture was stirred at rt overnight. The
white solid was collected by filtration. M5 (ES Pos.):
mz 270 [MH]. HNW (CD OD 400 MHz): d = 3.99 (s,
3H), 7.00 (d, J = 8 8 Hz 2H), 7.59 (d, J = 8.8 Hz 2H)
8.71 (d, J =1.8 Hz IH), 872 (s, IH 9.05 (d, J =1.8
Hz ITH).WHAT IS CLAIMED IS: . A conpound represented by
Formula (1)
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(1) wherein: RI is - R3R31, -NR COR, - NRC(OOR,

- NRSOR, - OR, - SR, - SOR, - COR, - COH, -
WEDOSBRSR , -N(Co -al kyl ) (CO 8al kyl ), o -CN, PCDUR2004/026483
except when Y is present and nrl, then R I is hal ogen,
kyl, -N(Co - al kyI)(CO 8al kyl ), C.
eny O@@Pﬁényl - NRR, -NRCOR, - NRC(OOR
,-NRSOR - ,-SR -SOR -COR - COH,
- CO NRR yclyl, or heteroc cIyI group; R2 is H -

Co- al kyAcompoued&py%ﬂeatsﬂﬂ@mmeu €Da cyclyl or

het erocycl yl group optional supstituted with 1 or
nore substituents chosen aI ogen, NR R, NR
COR , NR C2R NR SO RR R2SONR R, COR

, COH CONR R, - Calky ,N/ Nal kenyl, - C al kynyl,
CN, CF, OCF, NO, oxo, cyclyl or a heterocyclyl

group; Y is absent, or ¢ Ra Raa Re (O - - - isi- -
S -0---0N---ROR Roc iR ad (0 (O RaRe

- MCV -Nc N-S <0 Ro Ro Rb Royor (O - S ---
wherein the point of attachnent to X can be from
either the left or the right @ the linkers as shown;

and R each independently is - Co-salkyl, - C
W?rRlélhyI - C alkynyl, -C cycloal kyl, - C .

CKl((:l(: 8a| Ky ﬁ%o% ?@%O?(oxo &g@ﬁ%&d’r gyﬁyé%er%{ aker?y_SR3’
30! 4&@@% t—@GzHe—«:DPNRmu:*N@GmH@Y)@Ioahﬂ@bh ed-CNoproup,;
St 5 e H bR S ksTags, o NeSOke Garalph Ao
ARGORC AN SAMeAAEDMIAN, LR Ryr; MRS MR C(O)ORs, -
NR3SOZ\1/{31, —ORs, —SR3, —sozR3, ~CO,R3, —~CO;H, ~CO-NR3Rs1, cyclyl, or
heterocyclyl group;

R2 is H, —Cysalkyl, or —Cj.jocycloalkyl,

X 1s a cyclyl or heterocyclyl group optionally substituted with 1 or more
substituents chosen from H, halogen, NR3;R33, NR3;COR33, NR3;CO2R33 NR3,SO,R 33
OR32, SR33, SO2R32, SO:NR32R33, CO2R33, COH, CONR3;R33, —Co.galkyl, —Cs.salkenyl,
—Cysalkynyl, CN, CF3, OCF3, NO,, oxo, cyclyl or a heterocyclyl group;

Y is absent, or

T ©) T T T e

---0-- e N--- - s-°- o—+Ci -0—FCHO--- - O—FCIN---
Rb Rb Rb

Rc Ra Rd

e e e T o), ©, f2 fe

_N—Ecl:i,ﬁ- ---N-—E(I:J—m—N--- —--8—[-cl;1m --s_f?im_o ...... S—HCHTN---
Rb Rb (O Rb Rb Rb

or O
__-S—_-N..--

wherein the point of attachment to X can be from either the left or the right of
the linkers as shown,

R, and Ry, each independently is —Co.salkyl, —C, salkenyl, —C;.salkynyl, -Cs.
1ocycloalkyl, —Cs.jocycloalkenyl, —C;.salkoxy, —thioC;.galkyl, carboxyl, —N(Co.
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taken together, or wwth Ror R, forma 3-7 nenbered

saturated or partially unsaturated ring; , 1, 2, 3, 4,
WwW@e005/021844 s a cyclyl or heterocyclyl group, ope¢DOS100y026483

substituted with 1 or nore substituents chosen from

B REC e, SR ox Bt Rt e ey are

atlck&l) ¥drm a séhn@addkor Ijbylftlalls?’lﬁnsa@lﬁ'atedmo meberedilgptionaldy
en X and Y are present, Z

heterocycl | grou
@@Fﬂll@ég ‘bKIaQK%S‘SforSQ;saalﬂv@ymngme@ gal kyl; and R,

’Optl onRﬁ Igé%gtulﬁt ghgffsﬁ@ Eﬁk?é?%gg;c{aﬁ}l ha_lror acyl o

mkﬂmbgéﬂlan br WitE(Pcamlng,yﬂonn-a 3T yehdetddydaturiied or pAZdally unsaturated
sal kyl - O Co- sal kyl, - Co-8al kyl - N(Co
"¥al kyl ) (Co-8al kyl), - Co-8alkyl-S(0)o -2-Co -salkyl;

or hehgsacyol ¥4 Qpsional |y substituted with -
Co- sal kyl”, "cycl yI of substituted cyclyl substituent.

2. The lsam'mmmd hetewoydiyhgrotp aptiahatylsubstituted with 1 or more

TG ORRS R el P Mo i it Eﬁa@@ﬁ% SiSOsRs

OR Al SRZ, SQERQ mmguw%ﬂl @oﬁq C@@ St i1, —cél salkenyl,

N-oxi de t hereof, wherein s cy cl he conp
4o coikanylgCNe CEb,aY: (ﬁu, sxomychfl phahmmemlybgbuy, mrcwhm Xbind Y are

Xi n sent. 5. The
p?@éeﬁ%g;c a%corl 18331%% @ b&)Fa 1p maceutical ly
ac c em3a11|31¢ RsA R%, @134 Mchms@ee il eaaéntlw@@gamym oﬁ(tmrﬁu&@)lbsututed
The conmpound according to claim 3

Vﬁﬁh% h%ter@gi/ﬂ?ﬂafm QHéEhSélﬁteablﬂQosdkyl—@s soyclprikad (?Exeg(éaalkyl-o -Cy.
et eyl s Ry SRR BG P  BebByen

obkiondllyesubstétnied fwithv@yselkyl, ¥ydlgl or substituted cyclyl substituent.

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

N—ox1de thereof, wherein
Rlis -CONR3R31.

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

N-oxide thereof, wherein X is cyclyl.

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

N-oxide thereof, wherein Y is absent.

5. The compound according to claim 3, or a pharmaceutically acceptable salt or
N-oxide thereof, wherein Y is ’

(0), @
" S—HCHO-
Rb
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a- C- Rb/ 8. The compound according to claim3, or
a pharmaceutically acceptable salt or N oxide thereof,
wob@sers4d’ is Rc Ra - Rb 9. A conposition conpPCHUSIP0E026483

" conmpound according to claim1, or a pharmaceutically

acceptahbl e sal r [ e a ..

phar nméc Eh? Feh éugl(aa“‘g Lgk&gﬁl&gﬁ 8fa§:l§ ot ?Ife% Pﬁ%%‘.ace,&mc%% Besepielg salt or
NQodd theRef, avieespyuied according to claim 1, or a
pharmaceutical ly acceptabl e salt or N-oxide thereof;

and an anti-neopl asti c, anti-tﬁﬁor, anti - angi ogeni c,

or chenot her apeuti c agent ---O-ACdpnposi ti on conpri si ng

a conpound according to claim %, or a pharnmaceutically
acceptable salt or N-oxide thereof; and a cytotoxic

cancer therapeutic agent. 12. A conposition conprising

a conpound according to claim1l, or a pharmaceutically
accept.abhecaapdundacddrding de clhhe Beaf 3 pleanthaceutically acceptable salt or

ngi nesis.inhipi.ting cancer therapeutic agent.13. A
SoBIRGTED AR g of “a° 4
[(4-(trifluoromethoxy)benzyl )FIngy] phenyl }-i V- (2-no
holin-4-ylethyl)-3i -

i mi dazo[ 4, 5- & pyri di nb- 6- cAr bpRam de: . {4-

[ (4-(trifluoromethoxy)benzyl )Bxy] phenyl }-JV-(2- met hoxy
ethyl)-3i - imdazag[4,5- ]pyridine-6-carboxam de;
3-{3-[(4-(trifluoronmethoxy)benzyl)oxy] phenyl}-iV-(pyri

? :m.” S aézs o?%%gﬁ%}? Iﬁ(cjplorr]%ip% t% ‘élfli[% )3( L OL2 Op(:)h;arr.naceutically acceptable salt or

B-okRie[théredfl mhEleito¥Y agret hoxy) benzyl ) oxy] phenyl }-i V- (2- e

t hoxyet hyl ) -3#- i m dazo[ 4, 5-& pyri di ne- 6- car boxam de;

3-{4-[(4-(trifluoronethoxy) $‘én§ | ) oxy] phenyl }-i V-(3-(4

- met hyl pi perazin-1yl) ---N—[-Clzia'
Rb ‘

9. A composition comprising a compound according to claim 1, or a
pharmaceutically acceptable salt or N-oxide thereof, and a pharmaceutically acceptable

carrier.

10. A composition comprising a compound according to claim 1, or a
pharmaceutically acceptable salt or N-oxide thereof: and

an anti-neoplastic, anti-tumor, anti-angiogenic, or chemotherapeutic agent.

11. A composition comprising a compound according to claim 1, or a
pharmaceutically acceptable salt or N-oxide thereof, and a cytotoxic cancer therapeutic

agerit.
12. A composition comprising a compound according to claim 1, or a

pharmaceutically acceptable salt or N-oxide thereof, and an angiogenesis inhibiting

cancer therapeutic agent.
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propyl)-3iJ-imdazo[ 4, 5- ]pyridnme-6-carboxam de;
3-{4-[(4-(trifluoronethoxy)benzyl)oxy] phenyl }-iV-(2-di

woredolsp s noet hyl ) - 3i - PCT/US2004/026483
i m dazo[4 5 &] pyri di ne- 6- car boxam de;

3-{4- E§4 ﬂgt I’}H(% }ﬁ)lg)&c) benzyl ) oxy] phenyl } - 7V- ( 2- pi

peridin- I'm dazol 4, 5-

] pyri di {ﬂe[(ﬁ(tﬁﬂnbl@md@)benzyl)oxy]phenyl}-N-(2-mo holin-4-ylethyl)-3H-
{4[%‘5 trlfluoromathox)bellzyl)oxy]phen }-1V-(pyr

maiidazol N4 -cgq oxamide;

St ‘(’{%ﬁ P @?Pﬁ%&%ﬁ% e PR A Pt T
imidazof 4,53 i pyralide-6-cajbpyamitiene- 6- car boxam de;
31 y- POy T s B e i 3-Vime -3

1%11{142&344 A@fﬂaﬁﬁ@@k)%%&ﬁiﬁi@é} benzyl )oxy] phenyl }-i V- (2- py

rroli
i mi da&dm(zsétﬁﬂwvmthmyﬁ»ewlmy@neuﬁ} -N-(2-methoxyethyl)-3H-

S AR PR By 1 d: e, 6. Lar bosam de:

3- {3 3444 mﬂh&@ﬁféfmkg)mﬁ;h}%ﬁ;}ﬂh)eﬂmmbﬁ(mh]}etuyl@ﬁéramh1

-3 -imdazo[ 4,5 % e-'6- car boxam d

ﬂ?}qrgps[ll AH¢imidazo[fr & ﬁmmdm@y%@nbzm@ﬁy] phenyl }b| V- (3dme :
5 Oa A b AR S De oo A TR GRR R Sy o

mﬂizzw[zasan;gmme)mamamﬁme
, b- 6]51 ridine-6-carboxam de; - met hoxypheny

( pydit wmgkxpyy}bﬁmllompaamd} AN-6- mppwmdln%zleﬁxyl) 3H-
h [)-7V- (2-
ﬁﬁ{i&%{%"fﬂb H}e)élgr%& angZ )5 &] pyE [ dlmrjle 6-
car b036W[@e(tnt&adrdmeﬁbh@%ﬁ!@i}&)@)@khbﬁ&l}-N (pyridine-3-ylmethyl)-3H-

AL DB e o] m dazol 4, 5- &l pyri di ne-6-
G ek pextemidmbiol uerh ISty BRI Sbal I ARk Ao s-

&] pyri di ne- ar boxa ceut
Wpyebnabicerboatmidepr i V- oxi de, thereof. 14. A nethod of

ot eatﬂfm@ RSB )OX}%pﬂeny} AAEL Cethyl- 3'}3.51'1113&29[4""5-

step ©
blpyridine-6-carboxamide;

3-{4-[(4-(trifluoromethoxy)benzyl)oxy]phenyl }-N-(2-pyrrolidin-1-ylethyl)-3 H-
imidazo[4,5-b]pyridine-6-carboxamide;

3-{3-[(4-(trifluoromethoxy)benzyl)oxy]phenyl}-N-methyl-3 H-imidazo[4,5-
b]pyridine-6-carboxamide;

3-{3-[(4-(trifluoromethoxy)benzyl)oxy]phenyl}-N-ethyl-3 H-imidazo[4,5-
blpyridine-6-carboxamide;

3-{3-[(4-(trifluoromethoxy)benzyl)oxy]phenyl} -N-(3-methoxypropyl)-3 H-
imidazo[4,5-b]pyridine-6-carboxamide;

3-{3-[(4-(trifluoromethoxy)benzyl)oxy]phenyl}-N-(2-dimethylaminoethyl)-3 H-
imidazo[4,5-b]pyridine-6-carboxamide;

3-(4-methoxyphenyl)-N-(pyridin-3-ylmethyl)-3H-imidazo[4,5-b]pyridine-6-

carboxamide;
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adm ni stering an effective anmount of the conpound
according to claiml1l. 15. The nethod of claim 14,

WO eooslozrs4conpri sing the step of adm ni stering BET/US2004/026483
anti-neoplastic anti-tunDr anti - angi ogeni c, or

e N S0 Srr R TR AP H pveicine-s

dgnead cancer or neck cancer. 17. The nethod of
claim 14 wherein the hyperproliferative disorder is

gast r dihmsthoxsiphenyBrépyridia:2-yimethybt Hédmistazel4ai-Aipyndine-6-

V\,hberel n t,he hyperproliferative disorder is |eukem a.
$ret hod of claim 14 wherein the

hyperp(@meﬁmgpheﬁgl)demmo %ﬁrdpyfaﬁfﬂﬁmdbm[mﬂﬂb]@bmdme -6-
l ung, or pancreatic cancer. 20. The nethod of claim 14
%he hyperproliferative disorder is small cell

I ung §t'a I&%{éfg eﬁﬁ&ﬁ 2{0:::%})2(%1%r Qﬁt @Wg ft é m 14

wherein yperp or| ratrve di sor I'S 'Si nonasal
natural killer/T-cell |ynphoma, testi cuI ar cancer
(sem no t hyroi d carci

acionch A pistiod' s eaimval rro b DR st SoRBPR e a top of
4diB8tefiRk hn LHERRR BhouRPHOME thbinBburPlcE M Pro Mim 1.

prostate carcl nona.

15. The method of claim 14, further comprising the step of administering an

anti-neoplastic, anti-tumor, anti-angiogenic, or chemotherapeutic agent.

16. The method of claim 14 wherein the hyperproliferative disorder is breast

cancer, head cancer, or neck cancer.

17. The method of claim 14 wherein the hyperproliferative disorder is

gastrointestinal cancer.
18. The method of claim 14 wherein the hyperproliferative disorder is leukemia.

19. The method of claim 14 wherein the hyperproliferative disorder is ovarian,

bronchial, lung, or pancreatic cancer.

20. The method of claim 14 wherein the hyperproliferative disorder is small cell

lung or colon cancer.

21. The method of claim 14 wherein the hyperproliferative disorder is sinonasal
natural killer/T-cell lymphoma, testicular cancer (seminoma), thyroid carcinoma,
malignant melanoma, adenoid cystic carcinoma, angiosarcoma, anaplastic large cell

lymphoma, endometrial carcinoma, or prostate carcinoma.
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