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APPLI CATI ONS [0001] This application clains the
benefit of priority to U S. Provisional Patent
Appl i cation Nunber 60/864,378, filed 03 Novenber 2006.
The full disclosure of this applicationis
i ncorporated herein by reference in its entirety andPATENT
for all purposes. BACKGROUND OF THE | NN&dkidtiNoN PIR54H0
of the Invention [0002] The invention provides a novel
cl ass of conpoCAMPOUNDIANDICOMPOSITIONSSAS i ons
conpri sing such c usi ng such
conmpounds to treat *Eﬂf53%g$ﬂgﬁgﬁﬁisﬁﬁ%r di sorders
associ ated wi th abnormal or deregul ated ki nase
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vari ety of cellular processes and maintaining contro
Pokqatibis (gpraprafed Rerein gﬁ refosense fyifsgntireiygad for Al pYrpRyes-| i st
of these kinases include: receptor tyrosine kinases
such as pl at el etpAEKGREUND O PTHEAMWVENTEREPL or Ki hase
(PDGF-R), the nerve growth factor receptor, trkB, and
FibR Jf ity @vb@fin growmt h factor receptor, FGFR3, B- RAF,
non- receptor tyrosine kinases such Abl and the fusion
009dse BCR- Ak invangikn pRividesintovel ¢ass of eangpounds, pharmaceutical
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PIHGFRP kiddRPr opri ate activation of the immne and
nervous systens. 1 WD 2008/ 058037 PCT/ US2007/ 083543
[ 0004] The novel compounds of this invention inhibit
the activity of one or nore protein kinases and are,

e, expected to be useful in the treatnent of
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@ QbIB @5the teghiRtibMb i Wide viTidRBoRRITMIN Prockssés and maintaining control

over cellular function. A partial, non-limiting, list of these kinases include: receptor tyrosine
kinases such as platelet-derived growth factor receptor kinase (PDGF-R), the nerve growth
factor receptor, trkB, and the fibroblast growth factor receptor, FGFR3, B-RAF; non-
receptor tyrosine kinases such Abl and the fusion kinase BCR-Abl, Lck, Bmx and c¢-src; and
serine/threonine kinases such as c-RAF, sgk, MAP kinases (e.g., MKK4, MKKS®, etc.) and
SAPK2o and SAPK2[. Aberrant kinase activity has been observed in many disease states
including benign and malignant proliferative disorders as well as diseases resulting from

inappropriate activation of the immune and nervous systems.



I~Y1l RRA | N/ O IRL I [0006] in which: [0007] X
is selected froma bond and NH;, [0008] Y is selected
wo e@sios80bbnd and NH;, [0009] Rl is sel ected froPCT/US2007/083543

cycl ohexyl, pyridinyl, quinolinyl, isoquinolinyl and
phenyl; wherein said cycl ohexyl, pyridinyl,
gui nol i nyl, isoquinolinyl or phenyl of RL can be

optionally substituted with 1 to 3 radicals
(00 pendent The motlaompdufds ofithisaheenti@h inBilitklyd actigty of one or more
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drdsdhet erocycl yl ; wherein XI is i ndepéndent ly sel ected
froma bond and Cl. 4al kyl ene; and Rya and R5b are

L. oal Koxy, bal o SUMCHARYEHTAE BEFRyrRONG™ "

f08059- subst i tnutne dspedt, thalpkeasny invEAbhGjroRE:sicsmp@inac dffebrmula I:
from hal o, Cl-6al kyl, C _6al koxy, hal o-substituted-Cl
6al kyl and hal o-substituted- @&,. 6al koxy; [0011] R3 is
sel ected fromhalo, Cg6algyl \ O _gal koxy,
hal o- substituted-Cl (6a s ~R,
hal o- subst i t ut ed-TeT. gal koxy; ([ 0012] R4 is heteroaryl
substituted wth 1 to radic I ndependent |y
sel ected from halo, cyano, Cl-6alkyl, Cl.6al koxy,
hal o- subst it ut ed- Cl. 6al'kyl, haj o-substituted-Cl_
[G oXYy, aryl -Co4a| kyI het eroaryl, heterocyclyl,
R5R5, 5131 - X1NR5X1(P5, - XINRS5X1C( O NR5R5,
[0307$( O) 2NR5R5, rsX&lSét@) 2&0,a boxd NERE; - X1INR5ORS,
-X1C(O R5, - X10X2CR5 - OX1R5, - X1R5, - X1C(O) OR5,
[09088R5" and Y x1orelessd fgparbend il x s
pendent sel
D Bh0ar e A R ikl a?/k oyl and
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, Cl. 6al koxy, hal o- subst i t ut ed- C1. 6al
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@H@ﬂ&ﬂdgla%edhbétﬁ&tédt@%an&&yt ected derivatives, individual

i somers and m xture
[0012] R,  is heteroaryl substituted with 1 to 3 radicals independently selected

from halo, cyano, Cysalkyl, Cisalkoxy, halo-substituted-C; salkyl, halo-substituted-C;.
salkoxy, Ce j0aryl-Co4alkyl, heteroaryl, heterocyclyl, —X{NRsRs, —X;NRsORj, —
X1NR5X10Rs, —X1NRsX;C(O)NRsRs, —X1S(0)2NRs5R5, —X1S(0)2R5, —XNRsR5, —
X1NR50Rs, -X1C(O)Rs, -X10X,0R5, —-OX1Rs5, —X1R5, —X1C(0)OR5, - X;OR5 and —
X10X;0Rs; wherein each X is independently selected from a bond and Cj4alkylene; X, is



of isoners thereof; and the pharmaceutically

acceptabl e salts and sol vates (e.g. hydrates) of such
w@oiposseds. [ 0014] In a second aspect, the preBEnUS2007/083543

i nvention provides a pharmaceutical conposition which

contai ns a conmpound of Formula | or a N oxide

derivative, individual isonmers and m xture of isoners

thereof; or a pharmaceutically acceptable salt
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XCi n t hi r S t he ent
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partlcul ar | and/ or  PDGFR(3 actjvit

AP Rt XmPFi‘rﬁuBﬁtlfutﬁf‘r wighb (9 Siadicals idepademKls selggred £om halo,
AR cyaiky/ 0t O] QUKL hAG.o b ARASES, i Ko ABhAka-C,

conpii ses adm ri stering to the animl a
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i nventi.on. provides cfghe use . of ound

th resent
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Gﬂlﬁﬁ{ekMe@ofdhrﬁﬁ%ﬁahﬂa&ﬁtléﬂ%rH&le faible WAHsGRd sd‘i‘l/dﬁ%é:. . hydrates) of
activity, particularly c-Ki Ra and/or P l%(g

weh femropndscont ri butes to the pathol ogy and/ or

t onol og o) i f '
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rodrug derivatives, protected derivatives
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2008/ 058037 PCT/ US2007/ 083543 DETAI LED DESCRI PTI ON OF
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i ncl udes et.hgx and the like
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tﬁ@ﬁ}ﬁ@fll:d]@reﬂ@&thflﬂamoﬁﬁtloff huenpRink 0RFortand JdrhAeN-beed@iSative,

thereof) and the like. [0019] "Aryl" neans a
egldramerpindmyseer Hiltomers berarorrst Bharpicagicalsagpnigple salt

font@ining six to ten ring carbon atons. For exanple,

aryl may be phenyl or naphthyl, preferably phenyl.

ITO!N@I ene" nianfouh @Hpe«al tbﬂprewadinwitiou @rde@dthhmmfarcompound of

R e R e R R

kinge peiveehattieunal e(kﬁtﬁEIDGFRman@on PRBOFRB adWRity, cohifiBlites to the
-S-, -S(O - or -9(0)2- wherein R is hydrogen, Cl

%thY&PdSIWP{PF%@%%Yﬁf&%EWFWQ group. Exanpl es as used
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pyrazolyl, pyridinyl, indolyl, thiazolyl - 0X0- 3, 4-
compounds of Formula I and the N-oxide denvatlves prodrug denvatlves protected

derivatives, individual isomers and mixture of isomers thereof, and the pharmaceutically

acceptable salts thereof.



di hydr o- 2H benzo[ b] [ 1, 4] oxazi n-6-yl, furanyl,
benzo[ b] furanyl, pyrrolyl, 1Hindazolyl,
WO pdod@azsop, 2- a] pyri di n-3-yl, oxazol yl, PCT/US2007/083543
benzo[ d] t hi azol - 6-yl, 1H benzo[d][1, 2,3]triazol-5-yl,
qui nol i nyl, 1H i ndolyl,
3, 4-di hydr o- 2H pyrano[ 2, 3-b] pyri di nyl and

2, 3-di hydr of, @H_) i I

3- oxo0- 3, 4- d d#lé“ E]g%(g?ﬁﬁ g(lglery THON etc.
i)e Qaddns Ocl oaI kyl " means a satur at ed or partl ally
nsat ur at ed, nonocyclic, fused bicyclic or bridged

noodsycycl i C rAlRgl”assemhp ynccamtsauaungelérhaqtnﬂaﬂa&rgr@fps,rfbﬂ@;ample
atons indicated. For exanple, C3_|ocycloal ky
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MARKl Snk, CDK2/c cI i nA,” M NK. SRPK1,” CDK3 cyclinE
TAReteregRE/l pReans YRIB ( i enTpeKatEekey Wllwwturated
/ 1 1.:
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HI PK2, Ret | KKa, RIPK2, |IRR ROCK-I](human), JNK2a2,
%@yd@m@ﬂ FI?Q’EP](“IL}}‘yl M@llf@wl pons. RBeAgyl: prgidipyione, I.4-dioxa-8-
e@Q@Pﬂ%[EgﬁileS ﬂh§4'dfh\$z@f&§oeﬁlné1[ne2(§f‘15 ?F@t%d agai nst the

ki nase panel type and ation thereof) and
0023 bi t t he Iéfd@gem toy halp) mferaéé@ﬁplﬁmtswhlosmrdhpmqéht may also be
brorgl‘g%r%d [0025] "Miutant forns of BCR-Abl" neans single

or f’tlple am no acid changes fromthe wld-type
[gezdlence. MkKiatde®Pasell B aBERfARBlas@CbmbYsifE AbMPInaAY Abl(T3151),

critical contact
JAK?2, JAK3, ALK, JNK1al, ALK4, KDR, Aurora-A, Lck, Blk, MAPK]1, Bmx, MAPKAP-




poi nts between protein and inhibitor (for exanple,
d eevec, and the like), nore often, by inducing a

WO e@nassgBoNn fromthe inactive to the active stBCEUS1008083543
to a conformation to which BCR-ABL and d eevec is
unabl e to bind. From anal yses of clinical sanples, the
repertoire of nmutations found in association with the
resi stant phenotype has been increasing slowy but
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PYEARTHE. T dKKR: TS, BEVES. IR dghFsith LG AMPK (ra),
]LI'MI@I acks Adineas |, XA\M(QB BiSRe, LMP'SEA‘P"KWB@KMM@B
bonds or Van der \Wa interactions. The third group
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L248V (325 GZSOR 52R, Y253H, Y253F,

Fioon [ GHRILBRC0 DITGE, PRD3 er. PREEOAILL PRKE, HOr P04, HIPK2, Ret

e R R e R 3 R R RS A (EERDy P Ko and

RIBS&IM Cdnﬁﬁ)ﬁh_ds o8RG R entHIDGRscr&0T ByaifSdthe Xinase4dadd (wadh type and/or

F486S 0si.tio i ndi c t he single
R R R T D e AR R S A
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e SR R e S ERsOa e R SETDBSR fifgcperoir
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ligand for the c- kit receptor is called the stemcell

fus sneperallpepsr inygn MUFRLPES SR8 tHeipHes ip &pur glabviesionsa Ong gropp pf
Iﬁgt%ttlons "(‘@%0% QE% E’EFZtSBWHt EQ?EIK/V? ﬁlcﬁlng' atmlflg Q&&ttﬁe{t forlrnI the

protein tyrosine kinase'I's regulated i n nornal
rhosphiateebimbimgriabp fon AIPi (alsakncaat as\viiet Rrloop). Wﬁ@cqndl«glrQUPgé?ﬁ@A

BB 53PS b PR SR30585Rl ROy s v

g€ MdvibxoAvie hgzhrf) Fe@r@nds 2 tVia@ e OW aflBS hteraG@dls SThelvhit @ o@Nst
that cause constitutive activation of c-kit kinase

Bepsies (Y3p b > Gdwifieingfose Brerinye iy 2aheicidappinc Biedgurth

%Quﬁ’é}f h@4tfond| tﬁ@%ﬁﬁg if I%E‘agédlg e a‘%ﬂlzeﬁ‘i%ﬁ m &Qos@'%ﬂfgr%ﬁt)n is the
uman cancers I'n one enbodi ment

peltadanwech @n@folhps lsmld@ agfivaHon/maktavarion. aBER- Aﬂinp@mtrmllyato:fns
a%gorcmtgdawilthaéleg/ec resistance detected in CML and ALL patients include: M224V,

L248V, G250E, G250R, Q252R, Q252H, Y253H, Y253F, E255K, E255V, D276G, T277A,
V289A, F311L, T3151, T315N, F317L, M343T, M315T, E355G, F359V, F359A, V3791,



N3l ~X R4 NR/ OR7 1 NR8la RO [0029] in which:
[0030] X is selected froma bond and NH;, [0031] Y is

W@ 08058887 f rom a bond and NH;, wherein either XPOT/UY¥2007/083543
but not both, is a bond; 6 WO 2008/ 058037
PCT/ US2007/ 083543 [0032] R3 is selected from hal o,
nmet hyl , met hoxy, trifluoronethyl and
trifluoromethoxy; [0033] R4 is heteroaryl substituted
Eﬁ8t2h 1138t7M 3387% HEa01 H3AR, p‘é?r9d8n$41)7YsE415(9& eetl F4368 A mino acid

6a| Cl.6a
os t18hsS ll,l e%i b%/ lf%la tei(r cPde ﬁrgllﬁ(l)osés,(a T St e gk %E uence, accession

Iﬁzzﬁiﬂeﬂxy&B 6@)4[ ﬁ&qu{)lrre@@ﬂ(a{OKNEL t}lpetlen\aaﬁyélh ehﬂt Haanjtlbyita/The
- XINRS5R5 XINRSOR5, - XINRS5X1IOR5, - XINR5X1C( O NR5R5,
H%&%?@&NR@% 200&1%@(1@9@14% nlﬁsmlse stateq mmventlon Bcer-Abl
oG Qiype AR R KRS pzmXLRS, - X10(O) OFS,

X10R5 andp X1OR5; wherein each Xl is
Wh@ﬁé pendent I“?regta | ‘Srenen: " Rbiveatihwdreten t Onethed whylleyiating or

5 |s I ndependent |

1%%%m%%?r%ﬁ1 g%§naﬂg ﬁﬁﬁgm 2. GSIkenyI d
C3_120yc|oa|ky| CB_IoaryI Cb4a|ky|,
heteroaryI-Cb_4aIkyI and heterocyclyl; [0034] wherein
Baiceipasny éf, the Pedfarabd Embobidiedkoar yl or het erocycl yl
substituents of R4 can optionally be further
[9047d1t i t ut edThe ¢kit genegn@destifecentey tymgiapkinghe and fhe ligand for the c-
%%eé%?cﬁgsx{/a’ﬁg gF gT!efs?lucgg ?%é%?e 125‘ I%Qheﬁlﬂn@%ai(gljowth factor for mast
dedlb.oTlsuHog vityt afttleds- Kl recepba [k«nmyl tyrostmﬂ:iﬁase 1s|.regi(1@)c(]ﬁ61,ormal cells,

- ein L is select.

‘"’d’br‘i ‘5%%‘%“%@%‘33;9?%%% of E‘r‘?&q%%ef“% P@gﬁl"éésteé%"“fl?elg% mainlehance of

A ERIaRE8RopEeksid MkdhbgdnBsls, Rehes LRG| ¥id ordWBARY différdnEation of mast

hydr ogen; [0036] R8 is selected from hydrogen, hal o,
liptionprhH sausarenstigishratipgion of ckitikinagopcHmby iyhe absence of

LA Do TRBE P00 2oL FORBHRLL Dt

@ncd®yY and R8 together with the carbon atons to which

nd R8 are at hed f hen wher
0T e Fallsn SulBRpeE. B ReORR S oG rovn D e
&inpoahdsyk ForglHml koxy, hal o- substituted-C | -6al kyl
and hal o- substituted- C1|46alkoxy [0037] RO is
sel ected from hydrog V@R d _6al kyl,
Cl. 6al koxy, hal o- al kyt ,
hal o- substi t ut ed- C1.

Xy 4R , -CMINRSaRSb and
het erocycl yl ; wherein i S |ndependently sel ect ed
froma bond and

ene; and R5,

Ia
I:{9
[0029] in which:
[0030] X is selected from a bond and NH;
[0031] Y is selected from a bond and NH; wherein either X or Y, but not

both, is a bond;



and R5b are independently selected from hydrogen,

Cl. 6al kyl, C1. 6al koxy, hal o-substituted- Cl_6al kyl and
whatoss®ebst i t ut ed- C1_6al koxy. [0038] | n anot hRCT/US2007/083543

enbodinent: R3 is nethyl; and R4 is pyrazolyl,

pyridinyl, indolyl, indolin-2-yl, thienyl, thiazolyl,

3- 0x0- 3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi n- 6-yl ,

furanyl, benzo[b]furanyl, 1,3, 4-thiadiazolyl,

I@ﬁi o[ b] t hi Bphemsblectpcj/frpmlhyloi mgthyl, matpny. ylifluoromethyl and

(():irf(;)lzotgh -a] pyridin-3-yl, oxazolyl,
enzo {)ﬂ[ ‘azol -6-yl, 1H benzo[ dl[1,2,3]triazol-5-yl,

[0038p 2008/ OEBO?% @@Idakﬁgﬁﬁﬁ{u&&%éﬁl toQuhdied]s fm&lépendently selected

1H i ndol ylI , 4- di hydr o- 2H pyr ano I%(p yrid

fgorp hplozyAney Cmﬂa% Gieelkyen by pysitu Qﬂdo(%la% - balgfubsﬁﬂted Ci.

%}k%xﬁ'dg){q{ﬂ@drﬂ%?i el Pyl ﬁe@érsbyklyl L&Qﬁﬂ Rt whe N, 0rsal d

eteroaryl’s o are substitutéd with o 3 radicals

Xl%wﬁas ﬁKhNRééC&)ﬂ\%Rf - SnS (RANR sRhvy 30 ) Ry aMR R, —
h |
pesr i 2&1?%&5 PP? %/%Bﬁoﬁyzxeﬁlésf %%r(d‘fﬁ?@?(dlxa(%s i

Kmlmg Qplydreln majhhylll( mﬂm&yﬂ@rﬂmﬂmmm b pond and Cy4alkylene; X, is

é\ {#léﬂ%g%g‘ ﬁ}@?@ﬂ%{lﬁg%@f I SO UI nol o 2(C1 H?ﬂk% C,alkenyl,
@ngEdleo'é]]lé}rl' U?f]h]?r -Celahyl, het@f@aﬂf@d}?ﬂm had heterocyclyl

ropy -am no-neth K
ygw (et hywyerglmsmé .a%tcb{g,lpal yiolpemf@qrylrgy heterocyclyl substituents of Ry
%&gté% lﬂé{éﬁ% E%%%@F% sg?ﬁtlﬁéc?%tﬂ?& o 3 radicals independently selected from halo,
ey o(yanchy]l Yaalkgil Oty halo- sﬁ;snumhdrgll salkpl halokitgtituyed; ;.

an hy ro OXY, .
BRI e shig 0o nEX SO apambsey o BRIL s g from o
HnheRNd C, Jaﬁ@%@ﬂl}ih RX % se]e&@@fr@lﬁﬂydm?en Ciealkyl and heterocyclyl;
di et hyl am no- sul f onyl net hyl fonyl ,
085dr opy| - sbt f oﬁﬂydfoéiﬂet hyl - ami no- net hyI
@gy dlr gg;o:: )Cl)lxgl S sgfeﬁg(?g mﬁhmg%{ ﬁ@ggirl%&lgg h%Il)l(l;l/’lO difluoromethoxy,
teijlobropedply byrr(dyduiyb pm[qltpigpllmo mmh)dymaphbhno 2,6-dimethyl-morpholino,

tetr of ur an
S5t SR BRI BB o et Sy gh BioB abi o mpigh B and
RAar€ @fhchdroing plaénw W%nerefnmsg BT R 5 RS hdebedestiyMeleldted filo K3drogen,
radi cal s i ndependent|y sel ected from hal o, rretqr%{xﬁ I

y

Gkt Catialary rhatonypbstitateq-COh-gbeyd Akt IQ-subsyaie ety
| OXY andRCyaﬁ%ele[:tQ@&&&l hk@rogééphi&?ﬂhoﬁﬁ@%br@l Jal*kP/lR% a?koxy

sel ected from h ydr ogen and [-am no- propy
I[adleﬂ@]stlthuqdéhmlkbérha@bmhtmed}ﬁ1aaﬂe>xozorﬁimlisds @éﬂ\@sﬁeﬂand

By P X R aeensh ey s G gt
Ahalre; &e@rﬁlﬁ@m&a’[ﬂy@aﬁcté& fr&n(h&drogen Cealkyl, Cyalkoxy, halo-substituted-
épyrl di n- -yl?) pyrim di n-2-yl am no) - 4- met hyl phenyl )-1-e
gty RGOt e r@dre- 5- car boxani de;

[bb{b? (4- (PYfy ﬂbt‘ﬁelgerﬁ/ﬂohﬁﬂ{ern't rﬁgciié Irﬂetgyly hrﬁfﬁﬂg’byrﬁzdﬁﬁt Mﬂdﬂl@/?

-1, 3-di nethyl - 1H pyrazol e-5-car boxamd
NI gL (MOl(ng“B’l chienyB lyihAowtr 3-ericdd. th-dihygioadH - th)ZOHJJ Ireldnpkiptieyl,

el poreolSY Byl Spalblvuoshenss ol Hindazon
iNri(ﬁEﬁO[(léE-—;(]?WdilﬂBWl Dxydo)ywyehra ditHiazdt-6-yl, 1H-benzo[d][1,2,3]triazol-5-yl,
yl am no) - 4- net hyl phenyl ) - 2- nor phol i nopyri di ne- 4- car box
am de; N-(3-(4-(pyridin-3-

yl) pyri m di n-2-yl am no) - 4- net hyl phenyl ) - 6- net hoxypyrid

I ne- 3-car boxam de; N-(3-(4- -
(pyridin-3-yl)pyrimdin-2-yl am no) - 4- et hyl phenyl ) - 6-m
et hoxypyri di ne- 3- car boxam de; N




(3-(4-(pyridin-3-yl)pyrimdin-2-yl am no) - 4- met hyl pheny
[)-1,5-dinethyl -1 H pyrazol e-3- carboxam de;

WOR{8/0$8031 5- met hyl pyri di n-3-yl ) pyri m di n- 2- yl aP€T0$2047/083543
et hyl phenyl ) -1, 5- di nethyl - 1H pyrazol e- 3- car boxam de;
N-(3-(4-(5-nmethoxypyridin-3-yl)pyrimdin-2 8 WO
2008/ 058037 PCT/ US2007/ 083543
yl am no) - 4- net hyl phenyl ) - 1, 5-di net hyl - 1H pyr azol e- 3-ca
qubepkiaph dd- 1ndg)l}(l,23 lehydro 2H- pyrano[2 3-b]pyridinyl, 3-oxo-3,4-dihydro-2H-

di f t hox di n- 2-yl
L B LR o BN G BB . 2 Am
[60191 2, 2- trwﬁérbu@rsaembtepow)yisl\dyf(laa{edsu(mlywta:cdwmh Btoy3 Jadietilis M

di n-2-yl am -4- met hyl phenyl ) pyri di ne- 3- car boxam de;
igdqpAnqes iy ?“é‘?"FFdéf%W halQy iy ogy- 1§y aioy Ingthyly aipinQe Rhgny]. hydroxy-
éihﬁ@fl%?ﬂ)%m%o %bﬁ@@ﬂ Ztﬁh@&rhﬁaeﬁp%%ﬁyiﬁrywx} -&el8Blopyil ben

é@?ﬁmmmmmwnghw t)flﬁlyﬁnomedilpny 3 Adibydreiedquinotie LHD phemyino-
43] A

ra}ebog1 se%l1 gfe‘ﬂ\%i %th aﬁ)%’d?n oun&? E(thﬂ? E}é&?}nr{}l’etg i o]n

1&51ﬁopjﬂ1bﬂiy])adnnonméﬂi¢1 pIEpﬁ(qﬂi}@)Sarmndm'E&tyll endrpholhmf) ra.

fitie Ry R ngo bl B bbb GG buresehy.

ﬁiﬁdhﬁﬁ p?mlﬂlcﬁny@rhgeﬂg AR &3 -JbpIASE), étﬁﬁ%ﬁ&tﬁ&%ﬁ methlyl carbonyl

onprising adm nistering conpounds of Forrul a

qjmrme@d@xye abutyl, beneelpprapyleisepiPrydoxyy isonipRy rﬂa@hﬂ@mmai sulfonyl,

ﬁr:}%gﬁ%ﬁ féﬁ)g,Q§oggA;)gf Sﬁifonyl[ 9 Qtfi?l(l)ns \%ﬁ?&@% tgﬁuoboéfﬁotxxd/ pl}[)enéhnyl

iskszqun@hnﬁe(hymﬂppamsds(n&ﬂdzl)amnpo&ﬂuwromﬂlo@ cyﬁepmmdea“}fclopmpyl
[ ﬁl ude but are not limted to a neoplastic disorder,

AR B KBV LYHHEYOXYn i nf | ammat ory di sorder, an

[@04091 MUNe Gh&Qh S8d aryl, &ycBarkl hit@bsWor hasheydiys @BSRuend of R, can
Pl asnmodi um rel at ed di sease, a nmst cell associ ated

tigeadly be mgherﬁﬁsgw,mthéyQ 4 fztglpfeéls inglepemdengly p%qcéed from halo, methyl,

D e T

[W4Héase, a hanotber, emhochmanrtt Rk seersel, fram hydwg@mand dimethyl-amino-
di s ase, i diopathic arterial hypertension (IPAH), or
PPPN¥Py pul monary hypertension (PPH). [0046] Exanpl es

[0042@ pl asnmog au&hér%hﬁb(ﬁﬁheﬁlafeewﬁ@odm@ @Ecﬁ&ﬁoﬁeNt(B%ﬁﬁyﬁdm 3-
corrpounds and COITpOSItI ons of the invention

e TIOn BaTBiAe- e PR -¢omel hinfgle-2- fagwappide; N-(3-(4-
ﬁrﬂ'{?% gﬁmﬁil@%anﬁﬁé) L4 ﬁéﬁﬂgtrl]éhtyﬁdl Qhﬁ%@th%fﬁg%qﬁg&e 5-

tredt usi n onpounds onpositions of
anJQmmd@rN i(rcd- (Pdedlbt& yla:lyenmdm 2hyilarhine) nmttatprhal}éhw-dimethyl-

1 SRR PIE P AP R utmrih RN PR3 RRind SNy ipheny-

slefflidteheai)-2nakieaek abyle- @XAMHHARIdE;N- cju@napgﬂdhn@ryl)pynmldm 2-
bi o] ogi cal weapons (such as ant hrax

dypingF4-medvinhayyD- %:;rmhehmpéfrlé%% Ca¥b@ﬁﬁmdeh1\§é3a§4@<l>yndm 3-
}H%hﬁ‘lmb %Mmﬁ&bsép ﬁ%th?lpﬁ&f}@eé §1ethl§u; ridih¥ 8 Pcaf'b'ox'gina@q‘ﬁ ?35(4

cefebral i'schem a, nastocytosis, ‘diug dependence and
(\Mfltlchnlﬁa&mwrlmgﬁmféwmno)G@efdiylgbﬂdbf%metppwemmﬁg carfpdxamide; N-

n| m zin S cter]j .nf ectio

R e P LB ey
dacboRAmABIN-0Zen 681I116thy1§ytﬁdih BrpericlidseagRsin@®-4-methylphenyl)-1,5-
dimethyl-1H-pyrazole-3-carboxamide; N-(3-(4-(5-methoxypyridin-3-yl)pyrimidin-2-

8



WD 2008/ 058037 PCT/ US2007/ 083543 infl ammatory
di seases, Multiple Sclerosis (M5), allergic disorders

w@ eovsloss#Bg ast hma), irritable bowel syndronmePCT/BR007/083543
nasal polyposis, and bone | oss. [0048] Exanpl es of
neopl asti c di sorders which may be treated using the
conpounds and conpositions of the invention include

but are not limted to mastocytosis, gastrointestina
Yaunionad- ntemﬂnhenséhhlﬂdim@hyl 1lfhmgam3:e¢rb0wmhdes AdR.R- cel |

CblHH(gﬂ& ?[\I 3 E 1d1nn¥ WOCI,}/ { I)clhﬁll ag#ejlmlnn‘g ?%hét%n%ll)]ppfridine—4—
dﬁmkagﬁeoa;& d mrﬁmastcathoﬁp)ml@m qiyndlaracylmﬁmldlgasﬁmmo) 4-
carci honm, testjcular cancer glloblastona or
IB%tP}‘lB]?:%WBP?ﬁldHFO?(J%‘]’OXE%&Wp? &5 (Pdfl K @P@&‘nﬂﬁhg oraupgo)-N-(3.4-
N O3 IRY. Q%&Qﬁﬁﬂﬁglouﬂn{l' yi)tlﬁm&(ﬁ?ig@l%féﬁe AUN-(3-(4-(5-

conposi tions of e I nvention inc but are not

ingthexyeritidie- 3ad ke dim Pyt -4 hpthyiphenyl)- 15 -fligregiye | H-pyrazole-3-
Siiysitis, anaphylactic syndrome, urticaria,

angl oedema, atopic dermatitis, allergic contact

[@e430at i t i S, Aeeprtdaiaayenaddstion compyirtie oatheidventfodrunedetailed in the

ut aneou crotizing venulitis, insect bite skin
lg’iﬁlp}pé‘ﬁﬁﬁ‘? gﬁ L&) 0od sucking parasite infestation.

00£[0] Exa ”Hll dhe eﬁ’li)odhﬂltahtam&ﬁ%nqir&@diéd SheShotb tds lﬂreﬁfﬁﬁg aRfsease
treated using the conpounds and conpositions of the

orepeditioromoduitediethp erkit ané PREFRp frliinaselreceptpiscagmpriong
AEHACEHA BTN ELH CorORES L aapniil bt
mmhmmmmunbxdusmndﬁnmﬂmﬁlch may be treated using the

ounds si.tions of .the invention l clu

B or o mor EXAGRGE o RSl e s RS gD e e mdiated
hsPHe@d édhhobiftds| B SUsiiott SRS Rweritiof BcRlde B &@hdttlﬂnﬁbed to a
Crohn's disease, rheumatoid arthritis, polyarthritis,
negplasticlisosdps rom gllere s diserdeygan fameiopedisesd qryfpugtoimmune disorder,
éf%ﬁﬁtt Q@,@%ﬁ I?o%y(iseagé §%38031Hﬂq§1a§8 stga.%gmat %k Sl a@é&ﬁ%@%ﬁ%ase a

pus, dermatonyodsitis, polynyosit ) ogren' s
19§taiehlio lsmdrcm@l alG¥S Ile[Edrdl sordet, |asa,eu1ad¢ggn¢mmr¢ehserdee ragpatdoydition,

| t | phri t 0052
ol ro6EAnlEn s oM EE AR iy B r A BATER SR
1uﬁ>patg1ctahema1 GOPERELNISHS TRAH), Qﬂﬁﬂﬁ&ﬂ)hlﬁﬁﬁla@fhybé}%nm&\/@mwn

i nclude but are not linmted to org transpl antation
Wt 1 ej ecErwRplesl@plaggodipgielyted la%wawhatav@ﬁ treated using

&ﬂg)%ﬁl?cgsdn& Eﬁﬂﬁ)@itl@ﬂﬁt &tth@lﬂveﬂtlbﬂ ffcludb B@trh%@lllo&tl ﬂhﬁ‘t%& R)nmalana

rt transplantation, lung transplantation, bone
B84How tr anEmﬂamsaIf pomst ce[l @%@Pte@iawpb efzblcbfmalsr@t abykd wsing

RS R TPt oSG P Bt PR Rene B

Propibhibattdrivnt y0pes, Fibehdak@isesessitiyse ptdgredsiad@OPs, 1nﬂzﬁﬁmat10n and
obesity. 10 WD 2008/ 058037 PCT/ US2007/083543 [ 0054]
@W%U@? indngsd by jexpastirede sheed! or Riptoginalniappens (fuck 3t aghrax

Hﬁ'sﬂ@urtlﬂl%tar@)oﬁp&@ @fgﬁ)sﬁnfinﬁ‘?ﬁga%%' ﬁlﬂQfﬂl%at@fy el cﬁ‘s\éﬁﬁkl Ay,
I nclude but ‘are not limted to depression, dysthymc

toipsld dehbetes, cgrehratibgpmng., diagorydiers, dmag deperdance g withdgawal
s?zﬁl%{g%ﬁ]s? E&g %&so?d%?sd[gr%\m‘%ﬁng 91?'({ minimizing hair loss, bacterial infections,

interstitial cystitis, inflammatory bowel diseases, tumor angiogenesis, autoimmune diseases,




menopause syndrone, nental slow ng, |oss of
concentration, pessimstic worry, agitation, self-
walesosss’ on and decreased |ibido, an anxi ety PCHOSZIOT/)83543
a psychiatric disorder or schizophrenia. [0055]
Exanpl es of depression conditions which may be treated
usi ng the conpounds and conpositions of the invention
i nclude but are not limted to bipolar depression,
igByramatonyr dispatcarMdhlopleScltepisd M) .olergat digpirdead (lnbdyskinesasihon).
refractory depressiLon r .season epr essi on.
ARG R B e Dios BB a8 B2t Pt e
[0848]10 t he CBLQIAS nedpthsti€ ARROSH whizAnagbe tldsted tyiENthE ON
include but are not |limted to anxiety associated with

HPPEPRAS AT FARRBHOBHY TRAMHTAED HICHHY PHARRO! lighge fgmastocytosis,

Qlist%lﬁtgﬁfnﬁ} st@ﬁﬁ?ﬁﬁfbi{ Emal H@P’lluﬁgi; Viict SLGSHcell lung cancer, acute
posttraumati c stress disorder, acute stress disorder,

Ryrdoqytin Eukdia cagutg Axhtogytii leukeniea: myEledynidstig syngfome, chronic

I atri IS I C e lreate i e
RS s S SIS M B el RSP T
disblaabma odstlotyworh&d t o pani ¢ attacks, including

hosi s, del usiona)] disorders,. conversion .
[ﬁﬁ)_é’ rders, ﬁmjﬁa 2 _,Sorggrﬁ PPich My dr $5HeT wing e compounds
BRIcSAPEHidnd 6f e iBnHinSQEdedfut M€ noAMRYit@astbths 30GLRhiMis,
fugue and di ssoci ative suicidal behavior, N .
dleric yrygitis canapiuilastie ptndesymea gigic ey pregocdpam atapisy dermatigignadlergic

"ne. b . . .
R P e b Y AR A 0B g i e
hinglitisg amse@ dite slah iflapinracion, ar bload atcking pamsiki ineghiani a,
@Pgﬂ undiffEren I at.e schizoBhr nia. . 00531 ExagELesh
Heur odegEHEIRT Y STHMERIAE AP MRy  Ber FakH Bine the

dé6BipdndsRAd cERTIRPIYAAS RNy &RIOR ARl BitSirdhot lififed MBAI LRI
include but are not limted to Al zheinmer's di sease,
PHFIRS.1$eHANGIVHis sieawratoifispand i soprtepaiiiisps @outy RBhigisi on

h&gases, b ~ r Qpbi
ol ™ scl oY ARy M FESEE ey Bl netRRRD R
@opdids ané caupositionsyf theinvengiat edluds burgird e liowag aundsple
and . conpositions of the inyention include t,_ are not
i eRRE TRl Bt sy e, E Rl b, Yy ek
Baiatoid QRhGRPH1YLthEAE NocaLANGEMRALIBI0dARIA! SRR Gpwai N
or psychogeni c pain syndronme. [0058] Exanples_p? N
FubIrAATE diseiddrrs e gaiRmir CHarRYS IgRist deenttety i mglyrmyesits,
O o o S Ao U of B B,
gomgulhedphtitirsat i on, drug dependence, w thdrawal syndrone
@Bgverdose 111V[%20 8/ 05 O%%.PCT/q§ OO?“QSBQQ? ot
[[E} 9] ExanprB®leop! EaNEEr S i R Hay U Bem e wArCa T ey
dofioGRF PRG0S oftBNRAStibil DASdeHut hrd Goti IAMRA td @Fan
include but are not |limted to nel anomm, o
FRRIPGIRR Faft redeerion ts‘t‘%r?é}ﬂdnftydﬁﬂﬁpla@@@?)’?ncgeﬁ%‘l_ralnslﬁ@taltlon’ liver
&dﬁ%@an@ﬁi@ﬁ%@aﬂ t?éﬂ's;ﬁglﬁﬁﬁ)ﬁl,l 1u1fg5}ﬁﬁ flanBfio? Bpﬁ{n_e %fah‘b\g tr'élﬁégﬁﬁéﬁon.
[ 0060] Exanpl es 'of fibrotic diseases which may be
094t ed usi Bgnipkee ot wetplineigideont whicdhrmpyde triegersusol thepempounds
PR Ll e Ea oAk s bk Ihh Etoribs BB s raiabers
cﬁNﬁSh&, cirrhosis in iiver, pul nonary fi brosis,
cardiac fibrosis, or bone nmarrow fibrosis. [0061] In
anot her enbodi nent, the invention provides nethods for
treating a disease
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or condition nodul ated by the c-kit kinase receptor,

conprising adm ni stering conpounds of Fornmula |, or
w@basssoaut i cal |y acceptabl e salts or phar maceR€T/T81007/083543

conposi tions thereof Pharmacology and Utility [0062]

Conpounds of the invention nodulate the activity of

ki nases and, as such, are useful for treating

di seases or disorders in which kinases, contribute to

[ﬂﬁﬁél] pat hol ofyampéesdf GNS W@ﬁmeag@i@rfmwﬁe tiditebmgg. the

com gyndes docfom OSntIOIlS of tltl 1nven§on 1nclu ! bl L edottMmted ?o depression,

co Mgt Fons HESETS nd

cggtayrﬁﬁtdlsw%lchyctdﬂ@mmdlm&s ad@sﬁﬁlblameha ﬁtan&smuaag;admaﬁfp&t

include, but are not |[imted to c-kit,

RRSRAL e B eRfal slowipgrtpss of eopegafstion. m@eﬂl Eﬁj&?%%ltaﬂon sel-

&B@eaﬂ@?tﬁ% degtgﬁed Flylflb alKQRiet}L(gg%rdel? a I\%ohlaﬁlc%i’sforder §%H%phrema

Src, Tie2 and TrkB ki nase. laria is caused by

[;9955!] ozoan pEraampies eédqpfesstlwecog@hw whlicasmm & treatedReipg the

E)g%nﬁg @fconnlgg %trr%gj ofl'{ﬁn dl%\ge%tlg 191 u(‘."l:eebu& ur%ngt[:l,ﬁrﬁ? § ?odallﬂolzllrtd%ression,
%Mﬂamnnﬁhﬁﬁﬂbdqﬁﬂmmﬂab@mmaﬁﬂfﬂkaSHﬁQMﬂﬂﬂthabnarwamnﬂ
fal ci parum wi despread and dan can

gero
‘?"’8%8“’(‘10 Ef‘aal?lﬁfs ch é‘?’%%}‘ diporprgt ‘é{’i“idém?ﬁ‘ b9 téeF‘iEd Baily:i ‘I%‘é Sanagunds and
BrpbLiidhs byhORh AR oK IBRIELRG ¥l Hin¥itel $o AixRby dsRefaRd wih al |
the stages of P. falciparum parasite maturation and
Iwiperagydlatiphulgi ceigias agiiythipes, phabiseditorderpynessigeroiamishe diseedr,
g{(ogtﬁralilﬁa%%ts(:}i&%dlsg h§ alzptg tﬁé& ﬁl%r@etr a%d gén%ﬁﬁzc'e%sanmetly E}é&%@ %%amples

Inase 1n rtors’ o present Ffnven
@ asychiauicdisoek ivhich mhty lbe trentesl wiap tHeeompduddi aad f:mnposmons of the
treatin Iasnodl | at ed di seases. throu
YRR PFBYF Rt 2t A ‘&FtS P atﬁlcg ‘&‘ﬁP?YsS]P‘g Spiitipnal igrders,
dofverdidd (ﬁso@cfeﬁsaimobiaﬁ fofadia, dleiﬁrlhllﬁaﬁlssa&atﬁfe epTRABSIndIing dissociative
determine the activity of conpounds of the invention
wyasimitsseriafing jugpaang disypgiagyd sicidabhehaydort ltgegledtigolent or aggyessive
Tl

N T
p}faHOMeﬂmop}nem&tdusm@meem scletdpBrehibatatapniodci®phrehiarage

! gt(%ﬁﬁgdlators nost of which having strong
%@geﬁﬁ 14 ?F"Sctivities. Since MCs are distributed

00563 nost  akkaniphe ob@iybdé%eh&ﬁtwe dRyREer Sear iy Rhreatbd using the
nmedi ators by acti vat ed ements can lead to nmultiple
Ergads and copeesitiopnghtheigyqnton inplade Rupre gptdinited topgheiper's disease,
ﬁrl@%{s%ﬁ §d1§&¥eo k—ﬁ{ﬁglg{oﬂ m@%e q{eﬁﬁgﬁ‘ @@easezh@otgf ﬁéﬁght Disease (IMND), or
invention rélates to a for treating mast cell
@ms@cmmtédaml&Q@@ﬁSALShpr|S|ng adn1n|ster|ng a

ound capabl f .de mast
@@%ound in |36“Pf"188 S dlﬁ%frs éd “P%Ynulrﬁ%t do“r?mg?‘%? cgmpounds and
doupBditidnd oN@ETv@ition Hidielle But @@ WBE MHhited SISt GANRIGFSat A Pain,
be chosen fromc-kit inhibitors and nore particularly

THEHIC RaEXPRCICERIBE @R PRFERPRAIN: B?}tr%ﬁ‘i‘fhlccpam Y PEYSRPSSPIE B7I ¢ Syndrome
ﬁmﬁﬁerably EéﬁhﬂxbﬁﬂthkQﬁéc@&ﬁbﬁ@@@%@m&%eﬁ%ﬁ&ﬂkﬁgﬂm

death of IL-3 dependent cells cultured’in presence of
domp@undp @@%]npmws cfghd ingmgoringtidabudirs eetdimgteq rrodruglaldiction, drug
al%use g‘ru% Iéac‘:tﬁuatlé)rﬁ Crgéu ec%g%nggncal vrlﬁ]flrawal syl rglgl?lgrnolvb %Ct errum
|nflannat|on of the skin |nclud|ng t hose i nduced by

Pr opi oni bacteri um acnes); an extrenely rare and

di sabl i ng genetic
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di sorder of connective tissue known as Fi brodyspl asi a
ossificans progressiva (FOP); the detrinental effects
wo@toossdoarmat i on and tissue destruction i nducerPChys2007/083543
exposure to chem cal or biological weapons (such as

ant hrax, sulfur-nustard, etc.); Cystic fibrosis (a
lung, digestive and reproductive systens genetic

di sease); renal disease such as Acute nephritic

[9959(1! rorme, @Xm}m Qf @n@p@hwlilich may regreated vying thé chompiognds and

ciomgasltlons f)F tEle 1nvent1 n 1nc u e bu flre é;g)tt lpn%te]a Itonr%clelarg:o%lrgrr%astr(g) I?tgsl?i\rl\lﬁ)éuomal
age I nvar

tnmphmemt sh[haﬁﬁ:}ll 1uhglédnammtdadrcya1 CaNSG |oﬁotdd:r$a[di&ﬁ16rs

i ncl udi ng ositis and muscul ar. dystroph H V (

[96%p1 e, ~delraEpisngr Hireds diyact ichidy bepled US%WB ﬁ%npgunds and

d@)ﬁif/osrlt%ﬁts 6f tBanVéan@f'ﬂn'cﬁge ik WeenBf 166tk Whe@ﬂgls CedH@t\@ iver fibrosis,

di seases); treating type || diabetes, obesity and
roahleghetic %ﬂ¢a§thpmrls(l\mﬁér§tcm@silssn livey whlatosars fibgnteardet fibigsis, or

&>§ﬁ§§mw1hnm9t contribute to the devel opnent of

ather 0sc erosis, including hyperglycem a,

[bmpercholesmemahﬁnmﬂomﬂwmﬁhéﬁnamompnvﬁﬂﬂmﬁMﬂkﬂﬁhemmgadme%e

dysf uncti on, |nsuI|n resi stance, and, vascul ar

PSR WP&“IZ‘%P%B‘F& itiknagrdpqegtor: CWB@PB’@W‘B@?S?“(%CWVH“ of
Rehek 03e PO e AP pt Ml SAIFAR b Rar GARLAGT ®lp8&Eonl Yhe ROS
abnormal  accurul ati on of nast cells in dlgferent
tissues, mainly in the skin and the bone marrow, but
also in spleen, liver, |ynph nodes, and the

Eﬁﬁﬂnﬂﬂiﬂ&ﬁnﬁﬂhkltract) drug dependence and

S mbuce, CEY g ER tiRt ool BB . a5 sueh

Ak LifREN doVatea NI EeAR oAMICLrAME IMOISEN kinksRES cBhtSBitEl &) the pathology
(partlcularly deEression, schizoggrenia, anmetgy
H@r aypriomplegnelithe disease. p%ziaﬁlpé?ﬁ af Heged taisn bhiited By the
%Qﬁtﬁsa)ld ccﬂﬁ ﬁ)h@&saﬁieﬁ h P %a(u;sp @hf&g kG nethods described
preventi ng m nim zi ng a|r 0 acterla
hmﬁm@@n@ﬂhhﬁgamibMuhaﬂtymMnIEBIhoﬂél13anAZH@8HBB@ﬂ@7

OSBRI IE n iR B P B B ok bt

SAPKammaﬂkﬂmn@ﬁﬂﬂhﬁnahadder wal | resulting in tissue
amage, especially at the interstices between the
@@ﬁls i n t h¥alariaisfgusse by RECOZ9RmPRIRYLTS Of |t $earnBlpypgdium. Four
4&@&4@4 of P8 FBSG I BRALA thy dAARL el vhfoud Qs b SEA A OF
bowel , nanely Crohn's di sease, ulcerative
f@blpamns PlispigdiviervivanaPlasmastivrn pwale; andPlashedivin oudaria. P.
f?al% é)ra{um )t e t (#Jslir\qvldefgr dIo agﬁ ggs Ierfo‘gg %gartl %am f?tﬁe& ce\geéareg (1)r|1a‘?atna if left
@tehsd. SProtélrSt@ﬁ)S@e kfnhﬁthﬂ‘ﬁth@l ifldiatribbed i A1 @astages of P. fa101parum
polyarthritis, scleroderna | upus eryt henmat Qsus
EsHamaissr epdkingse h%ﬂ‘*ﬁl@ﬂ%"f ﬂ]&ﬁﬂr?ﬁi}tdeetnP%n C%P%@ﬁ?dl fpy geating
ARG IR Fe‘latééﬁﬁ&ﬂ&s h 0$§¢ogh§1§@a%@§ﬁnbuoﬂs Bf Jh%gaa@mwemon in
di seases such as rheumatoid arthritis
Bulcglanskis inhiByrs canl Hearrgitefor tiating B@?@od(mlretaieé@isaaswhrough

l%kf;ﬁ&%f‘ihé %‘ Dty If%]!asn?(!dlu% B cFoa eﬁm{‘ Ut llil %'tro%‘sgg rl)ﬁ‘r??{ Uséd as a

Iﬁédne [cgde@ermﬁt&ttht{:etctldle}r difai)mlpblmds ef Ijllé hﬁ/ﬂﬁldﬁ@@mﬁm mvariety of malarial
thema nmultifornme, cutaneous necrotizing venulitis
“?ﬂ&@@t bite skin inflammation, bronchial asthm);

and bone | oss. [0066] Abel son tyrosine ki nase (i.e.

Abl, c-Abl) is involved in the regulation of the cel

cycle, in the cellular response to genotoxic stress,

and in the transm ssion of information about the

cel lular environnment through integrin signaling.

Overall, it appears that the Abl protein serves a

conplex role as a cellular nodul e that integrates

signals from



various extracellular and intracellular sources and

that influences decisions in regard to cell cycle and
w@p@pos®Bs. Abel son tyrosine kinase includes sPOFUSIOT083543

derivatives such as the chinmeric fusion (oncoprotein)

BCR- Abl with deregul ated tyrosi ne kinase activity or

the v- Abl. BCR Abl is critical in the pathogenesis of

95% of chronic nyel ogenous | eukema (CM.) and 10% of

[A6edle | ynp hM@gltCiﬂb (Mél) ke tiisse e@ﬁbntﬁmiVQGr@ev eaglicula sehet of

herna{o?oﬁé-:t‘l%rsteélrllc ¢l Is glfltﬁ) ne ealtarr%é meet (')%b d1a rrsoﬁc’los?(e) vbhlc&ahavmg strong

ronic

preukfrninaotCldiyitesHSWRY #IGs amltﬁl&fdluﬁiﬂhﬁstlam tHehl)Gd)bfllta§t
crisis stage of CM. are resistant to STI-571 due t

IRErSRCT AR Of ediatas Bt yastd slgnicas san lesddp “E‘QIPFﬁﬁr%“Plf%h’ﬁeS Mast cells
NAVR BGERAEPAR T;Ge%qn&c@ved@'@ﬁl%ly%steﬁkei Nehe PR3Nt ﬁﬁ@ﬁf@ﬂ rdBRisNGa
GJ50E, E255V, T3151, F317L and M351T. [0067] Sone
m@hqﬁdgmb@tmﬁ mash@ellptﬁsegeqqd disqages gonprrsingradingisteriab b cihpeasdcapable
cﬁsdgpsgt{n% lnlla%t chll’l18t or% rc]:o%Pou%g' mhﬁé n?na?t cleltl E%e%/aﬁ:lgpg po &‘;l}u?n n gnhrlee:ed of
éﬁt:mman@n Suanit@lpoonds caf beBﬁEéeAl&bmk:I—lﬁtﬂﬁlﬁbl&m&hna @rd Ihll:tS:ularly non-
suitable for the treatpent of Bcr-abl- positive canc

SHE SEBTHSF b R M Rectrratliccrit QU B8 deecinaly {f Promiote deat

S oRkGenfRietal chihufldkepe@ncet@gcut e | ynphobl asti c
| eukem a, where especially apoptotic mechani sns of

[48¢3lon ar e Mpggelbigssociind diskases igtledRsbus pfeaet lgmigsd tq: fgene and

SPRPLBIE) seBL ST AT 0T olu "oy p B BRI Rl

1p¢lﬁd1ﬂg th%tellmcddfbyﬂ’l’@&mlb(aﬁblhlﬁn acnesy; zinremﬁfd}erlareraemvyﬂ)lhng)genetic
I1s for exanpl e, bope . marr, wrem)val

FRrp P VS SF TG ST TSVORER EHEYhEE DEaRrOD: he

detrBahRfe s GRMARHmERInlafd tidshOdes@APINBuced BY EPbARY B Lhhcal or

of purified bone marrow cells). [0068] The

trRplagiFah fre MRS (BRI as i e pas eSS aptistfibsosiséh lung. lfgestive and

ERORRIRS h s SO E ARMh R ch@Suh s LRl Oy Mlome, |
gjmh@mlgmephma teealsmlylonbm engloiniersetiad fibtoeis (thekfimbsenamcpaihtvay
llgﬁr}%r{g%? eeﬁc’d-rs:t‘aglé ]?eglg SC%Sﬁ 1rhg||1rlo%se1}eﬂlbro%;tfg$9& énq{;%irr&gcir%gﬁsfeod’isorders
aandigd Acbson ahd@udcehedyk@dps it Hvafor Bafmphs depetid © WING Inf@@@mast cells
effector of Ras. However, recent data suggests that

B Raf neraspuisdvdrealing i inerion apdbielter diseaes):fispingt YRSl Gadetes,
&@{1&Qh@reiamﬁs%rd\éfst(lgasq] Qellg ee%ma{eea%mber oPhhe ?fbc@s%s'tﬁ/a@&%%bute to the
Ras "all el e (Nature 2002). In
ctmﬂbpmﬁnt @fra;heﬁsmmwtcmﬂmg hspel@w@mtaemeldmlm@dnmmyaertension,

n
R L
mmdctztem (a veifyfheetdoMRBRSSoup @S Pisitidt thirat@fized 8t en Sinageil
nmel anomas, The compounds of the present invention

PRI PPt G PUHFOIS fisoes B8 1 B Al e b marrow. bt also

ik lsP1ERCliveP rlﬂﬂﬁhqioﬁ& ﬁld@l?evéagt%{tégﬁﬂ Erh&) d&@ Q&feh&gﬂbé hd W @hdrawal
treat nent 'of human cancers, espeC|a y or nel anoma.

S[y@@m@is (mlrtetukadyrpma Adikctiof, ctlt&abpfree@emabntmnentdﬂmﬂeaetns@ce

qgaafv&}a sglngrg Ie \2}% evgrrd se? iﬁl\% rl%%c{éas abr 1ce1%aer1%/ de V%resswn scl%zophrema
Ainieat Ardile, Meibi§oss, rpuﬁbﬁcﬂ ndmfodlaguﬁ&au@alm&é@ prEﬁh@rngfh@m growth
inhi bition of the Kkinase act|V|ty of c- provi de
Gpeluding preyensing s fpininangia Igws 33??5%1Pfe§?%%rtréﬁ%%qc fions
S. L., Oncogene, 17, 1395 (1998)].
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[0071] PDG- (Pl atel et-derived Gowh Factor) is a very
comonly occurring growth factor, which plays an

WO pqua/nsssT rol e both in normal growt h and al soP€TUS2007/083543
pat hol ogi cal cell proliferation, such as is seen in
carci nogenesis and in diseases of the snooth-nuscle
cells of blood vessels, for exanple in atherosclerosis
and thronbosis. Conpounds of the invention can
Gandeil by Finmra&é@tmﬁ@ria)( IPRGHER)! cptitip (2 chypnignflagmetion of the bladder

w;ﬁleresuitmg i tlssu Jamag Fspemalfg a?the 1nterglcgebn ¥ween {he céHTDn the hmng of the

lﬂﬂﬂeﬂ) llﬂilllfrﬁ?ma&fry bdﬁk@el d&éﬁs&r(genblraﬂfﬂsliphecatbdo@‘dﬁédﬁes of the bowel namely
@?re05|nophllla fibrosis; pul nonary hypertension;

%%?ﬁﬂ&%ﬁgﬁﬁFﬁF“dP§%%§@@BCTH@???”@ﬁHﬂ&&HH§)6Wthe
Jﬂ%i%g&@gls 'aﬁ%i%ﬂltldn@ Qiseds&N Q@cuﬁt?l? %u‘ﬂﬁ‘)tle LRkNis Afcefhtil 8BRS, Crohn's
i hhi bi ting substance, ?or example in small cell |ung
dseaceheunmyqid aithsigis al I@Waﬁ@fém SCEWdtm@ahlpW@Wtheﬂmtqs'g%n ant
(F‘,F]Igzlltcl) fgo;sﬁ‘ tgl %gl(i‘jl;gﬁc’so}éoqgnrl%’sm V%scalgi?s ﬁ%& %ft Ve su% ts (!hg'e’asegs
inedohmasry deEaséshsﬁclpzl’s Olied GihfoliridifitisS(RAN Mlﬂhﬂ)ls Sclér@srls exnplessic
{ fonbat t he henptoxi.c 15 WO 2008/ 05803

OSPHBI VY SBGIC Tupifis AHergF Sippvot e %%%YP@O% ehicgria
MUBIeaR, Mofid dehatRCH brgic@Bftadt BerBR T8y thGRIRAYALS eQfhefnhe
i nvention can especially be used for the treatnent of
Hilgtorne §utalwnvmcrp@@§ﬁowaultt@ apghinpaghivitsiskin diflamgfatieis bropehizt
£§5325&{“55E§ [0073] Conpounds of the present
I nvention s OM/usefuI effects in the treatnent of
[606&dr der s aAbdsdmgymsnalqmassLﬂi ¢. Abt, ctA&lﬂh's phvahviedin thereghlation of

allo c transpl ant at.i on, eC|aII . tissue
R nh M AEr et B 3o AT s PP Cansthission SF
1Bfo@lﬂ§tmn(h|bbﬁt|t§e de@Bhs ervirBaméht Qﬂé@ﬂhﬂtegﬂrﬁdlﬁﬁhhg) rO®iall, it appears
all ogenic lung transplants. In contrast to patlents

thttthrotbl Popeinseiyee? ntpiexaple ap R e hlas mpduls shas Indsgsttescsigopistrom

v&%ﬁ&@&&%@eﬁlhgp anL ntl?e{cgmgl%hfégsoelnﬂrthajt ﬁl%%e% !ié&s@ it Igg fidho ce
npounds e present Invention are also e

dyalecing eprpesis. Adsloai @tosthe Winhbe ivdsday Isalr-typerotetinatings sch as the

e g loh O 85, PGP P Mol Bk pesf By appe v

AbINBCES AbEE 65(iAl in tRESehoRbdesis b8 950 df Eftenic ﬁgalsgémam&l&mla
t hereof for the frollferatlon or mgration o ascul ar
Y|

Shletd ABAf acielymphogytic Jqukepiaa AG-P H (Hlspyeq drpngahibitor of the
SRIRARIEER 8D ﬁ/}‘osﬁl@fﬁﬂ&ké&{d&}& hs‘%@ {&thd REuEATBOMHIR: Qferbide
resent i nverti on also by investigating its
letﬁlfeamt (LY. Howeee Rcem mgemws inttheblsisosib aagel aftGMifg are res1stant to
nmechani. c ey .in vivo The t

VRSO FEEREE 1Bk N Skl cOFF R AR BhOF pidfeported o

JuEcon@t @8 niddEcondbneln@l G250E omgsB vamsh sai i3fl er et Masion of

t he _neuronal and non-neuronal tissues. The TrkB .

[Bp‘ﬁﬁ]ei nis %‘3&5‘? %g%&nqsﬁfH@lﬂ@é‘?fd%‘@i“??fbln@%éblé%‘i‘qs‘é eppgcially v-

Jbﬁ]ﬁin%%alSl)mle Bt e Ebrﬁﬁoﬁ@goﬁﬁé sent ﬁvél{ﬁ%n al@J) %ﬁ)l&ﬁid 1.%/ @fBCR Abl

the pancreas, in the nonocytes and macrophages of ?

kigasp Anchodegomofl BOR- zﬁlbiéﬂnasmreleme thanghitable fdrghegraamdnaet Bcr abl-

| a%l?/é §e§n%%rnatn§ ? n?(ﬁ élgsgasﬂ%%u 1691%6\,( 1”? ( é:ﬁllﬁo cl‘er%mc Irtlyego?cP l)eukemla

MhhbmaﬁmqmbayﬂkahkanprQgﬁ68§kﬂmb0ﬁmpMMbﬁEdhhﬂﬁﬁSfﬂﬁMnam
eur.obl asto over, ex ssed

f@]d eq.n&&&o& nt;gfegts on the subg'roup of?eukemlc stenP ce?ls as well as potential
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cells but not in normal cells. The signaling pathway

downstream of the trk receptors involves the cascade
W@RooRbRd3act | vati on t hrough the Shc, activat edP@EES2007/083543

ERK-1 and ERK-2 genes, and the PLC ganmal

transducti on pat hway (Suginoto et al., 2001). [0076]

The ki nase, c-Src transmts oncogeni c signhals of many

receptors. For exanple, over-expression of EG-R or

fielERe prafication olithese sellsgadarotagtet femord 96 s4id calls ior example bone

aCtO\x\é %ténno?/a gl{(‘ r%ﬁﬁlaﬂt%lsog I’?f E]f: rc:es;l}%co{?lar Ear}/gl%%enccl%a?ed oé,c]:ancer cells

hrexahple reigniatioh 6Lpudigled Gothartdw &ehﬂe) expr essi on of

@Osrc exhi bit an ost eolget rotic  phenpoty i ndi cati ng

Wy parti ErpRs T MERERS denaling patayey ‘Q%‘%WW@P fapfysponse to

%%ch@ RS SRR EmuthBY @) eﬂeegémé e & At e rdl S A8CeS - THRaf family
8/ 058037 PCT/ US2007/ 083543 [0077] The Tec

tetonizd tp thej spransdhre@inme, prefein inaseapd jh inghudpy thieeinpmbays, dsRafeB-Raf and
Ki t rol Lferatinn
e%z{&?ﬁ% ?: 1 an%cél?o% g lengf 88% éajrée't:ﬁ%srcg rg@?n BL Vel V&tlﬁnshlp of Raf as
£ @ehareametfebraif R3s. idsveS&ronatent daten@gests ﬂlantaf m‘dﬁhave a promlnent
reqgul atory effect on boneh%r ow h and_an inhibition

elrdnir S‘Ewtéon&f BT PP D Mo feRuiFRReB D aﬁtlwgﬁaéé‘l}eée @Eture
£aused g3y (@i ful et mPiBlhOBRaF Mufalidifs BRle@sin 04 th a large
factor receptor 3, and one mutation, TDI| FGFR3, has
Rercefagstaf matignaat mglanesiane ki nase activity which
vat es r j to

B0 e on SRRRRAL LA (oPERoi BhluieRarhad,
etfedtiabesor aypdcidlg ier laie\%lﬁgfomtmmtme(sS[Thetorﬂ[ioundﬁ‘difttlnfrmesent invention

97, 38 288- 292 also often expressed in
ﬂ]ﬁﬂ iphigitg Wé%oﬁﬁ“‘f B‘éOI‘é‘BRgéV‘i KinpsgrprRYiflige & NGy thegngatc

Spbitity Yok ttHebtlumahn RatddR, dsp&aIREBE m@hnomacel |
nedi at ed i nfl ammat orcié or aut ol mrune di seases i ncl uding

9070Inot | i Fhe winpoBndsieé themrese imentign alyogniifgayellular processes
ﬁ%wﬁ%?—rkak 1(1n95ret Qrﬁatf is%ct1MdtByRL@r E%\C%%&h%', @h&ﬁ/ﬁ)mutated in a wide
systemc upus eryt henat osus § psori asi s,

juntendf lenonsaicedi dbeties; inSpoign eﬁths kthasemg ety dffeyRaginthy provide a

BB BB E Do B (B BT Oitnee . A P00 b

[@erijac di seRBEFaPiateY.-a&iae Traw@IFaMbs is { 0y &mmhby occurring
activity of serum and gl ucocorticoi d-regul ated ki nase
groghyfactpis which pras #it gpotiant pele beih eerrmehere e plso in pathological
&4 (Mfférlat?(ﬁl sdcﬂ apﬂ EénclH lc%rno Jﬂ@ﬁ@arﬁfln ﬁggds%f%eds/ngoth muscle
potassium channel s and conpounds of the invention can

dsds asdbad vebsets, for emuh@lnmﬂpwtlemsm oy thfgBEip. Comp@mdabf the

1%%%3\%% ca‘%\i\iﬁgﬁt SE’G gg%gg%gég&l‘lﬁ CtéVl ;a%l 207ﬁ1ereﬁ e, 1tta|'bg for the

tedatrhdhfBOFf: (@i \WisBasas) dudhas glibiass, Zaaddnois, I;ﬁdilﬁat@{uﬁ@rs?;land tumors of the
decrease in | unﬂ1r net ast ases duri ng adenow r al
Y

Gole R rEd Grarg PRGN IPRILE; ARSI P ATIEATY B PETISERIP: dd:

ST 8@ akkRel (Tek) in breast tunor and mel anona

xenograft nodels. Tie2 inhibitors can be used in

@Dﬂ] ati ons Ghepaindeoitbspratear inzentionran kesd ppbagdy as a tumor-
1%&)1%[‘ 9% ek(% %am Se i 1n slnpallcézlel{il Pu % %wele E) t,na?s%%ts QX Agent to treat non-
ronrc 1 n O% I asl s, SarcC )

mﬁ[ghMtQ)rolﬂﬁ@M&Sxﬁsmlrc&m Z@hla@ ﬁlthéibﬁ:ldrﬂsﬂ,‘rﬂﬁbﬁlaj’sm psoriasis, scleroderma

eatlo rheumatoi d arthritis, infantile
ﬁﬁ%gr Hke 1’ aérﬁar t %WG@F@%H of stem cells, for example to combat the hemotoxic
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[0081] Lck plays a role in T-cell signaling. Mce that
| ack the Lck gene have a poor ability to devel op
w0 koososspBes. The function of Lck as a positi vePCT/US2007/083543
activator of T-cell signaling suggests that Lck
i nhi bitors may be useful for treating autoi rmune
di sease such as rheumatoid arthritis. [0082] JNKs,
al ong with other MAPKs, have been inplicated in having
dfecoifeh¢motheremtinae dgegtscalkh e aflugrerpibragein asthomn §@mpounds of the

t hronbi n-i nduce | at.el et aaqgr tion, 17. WD o
PR, BB Pe 8B B a2 BT, Pl g o an nnivicion
&litlsOPDIEF gecepoitiondzaune di seases, cell death, allergies,

[ﬁét eoporosis and heart disease. The therapeutic

{ 736 ets rel 9?1@_80%“65 ofcdh RestenbiRVEtiop ﬁté)“{]‘NRf% Sftf‘i‘ﬁﬁi} the treatment of
diﬁﬁ!ié@@risjr%% QRG] BY RARBGAAS, R LkEPI@ aliEMaie: transplantation,
rheumatoid arthritis, asthma, osteoarthritis,
dspeshrdlyitissue aaprtion. saptlasrepacodies gblirerativd kendicdisis 6@B), i.ag chronic

J| t t [ r e of L ivat.Lon snci.at.
Mg Qlodelf AL IRERLANGE, BB 1o BECSKALRML GR ARGV Ao
aenpbunadselofatdd DG tonedrdtiadon imtbyorehsdvebar s efelfluidso
I@é’f‘@t vari oys h%fngt ic disorders. Arole ffor, JNK in

i ovascul@PPYIneeaidhe R 9Lenipp Ao s estive &t dtsasmn

RloctRGE V&R AbLbhirAlsk el BRga®nSd BRERratlcBRAHEE $DEF and
it has been shown JNK nedi ates hypertrophic responses
RIGH-&rafsn Slsp olapg rolf). sechrad reateneiy aad gtherasclprgsis hElease effects and the
PRk S e e b ety A B DB e s
prro ot i@nvivo Thuse deninktotéddrysadofinistidiiomafythés asepounds of the present

therapeutic value in alterin at hol ogi c i mune. . .
PugoanL sEoty i Eeio R D P of R i ntima
CBHGRE tneb@dical mprPesncest abl i shed, suggesting the
Igotentl al use of JNK inhibitors in cancer. For

W&l e, cohl b faily oF peusetraphintreeePIridtika., @kl d&iCa peognotes the
7t b e
ol i oy TR B g o TR HERA 3h niERERHBNBsucs, The Trke

maenosrexpréskd)in n@trbendogineltyfeae Bt inviee eidllaottsinefindtdi@r, in the

t okj. n inmplicated in KS proliferation, sych as
R B e POV P PEFOTRRRS (e Sgs and o the
spNER, andBYtha b&Aulkelaydbfaheebiddymikidhibayhama 8@ Kbiz0Mi, 1996).
regul ation of the c-jun gene in p210 BCR- ABL ,
ExPasssip Phibe TEd pretepidios Beghanpsiategiwith g epfaypiahle grogmspon of
B b e Ko ok STy B 4 LB Hrosac
&8s P50t ol 98)s] .Thi 6i@BBing Gathivay dovalstreanmaf the trk receptors

T b Bt SO R BB BRI EAR El b2

de@sSy) ombthy BLE@amAtal Badst@fio® pathdy (SEXiR0&S&IaDR001).

Abnagrmal |y high |levels of expression of the raf

[szﬁ]ei n arellf BaSF’rﬁﬁIF EARWYISORCOLE RIS HgPY? Ry TecEREprs- For
&Q&Pfen@der—gﬁl&ssﬁﬁ 91” EGFR%} H@RQ/nEE‘ ﬁﬁﬁm@g Q&HHRJ the constitutive
proliferative conditions are also believed to be
aeasgion of erct which bi chiupétemstio fforrthd mealiquaetssil byt abfegt from the normal
eeﬁaﬁﬂltﬁe otﬁé%{a&% ‘?riligen e%]::ienttihﬁlec_ rl%];si ro?t —esircn xihﬁaitbagloist%g eegr tic
(io‘p ay a role’in abnornal ce P proli eration since Tt
phasothee mdicaeod kegaitiefati@D30cadrc @l dstebeling fuatied dandnmpossathlé
lines express unusually high levels of c-raf nRNA and
%Y%Yeé?eﬁ‘.t e oWk Snpi es of abnormal proliferative
conditions are hyper- proliferative disorders such as
cancers, tunors, hyperplasia,gpul nonary fibrosis,



angi ogenesi s, psoriasis, atherosclerosis and snooth
muscl e cell proliferation in the blood vessels, such
W@2008088085i S or restenosis follow ng angi opl aspgT/US1ve7/083543
cellular signaling pathway of which raf is a part has
al so been inplicated in inflammtory disorders
characterized by T 18 WD 2008/ 058037 PCT/ US2007/ 083543
cell proliferation (T-cell activation and growth),
@0%11 as ti sSweTegrfamily kispsecBinorm noardapox preteishoekne karde,
hritis, for 084] The stress
&&E ﬁ{eémhfem el of el eplﬁ‘éﬁgfis‘}cear 21 a 1 anily of
nonm] ein k| Ridfd st dtak thrfeqsasepior B Ras preywdl tb exat encshie

i n_signal transductlon pathma%s that result jin
58t ?tﬁ?%(tqf%ﬁ BroophErowt A ap ifraien rhenirecyia Riplifgrgon-

PRREE SR Ay PlasBAeNeR sdag i REred ni¥atont HibrdBlast growth factor receptor
particular;, c-jun is involved in the transcription of

yendene mm@tl@mEBH@CﬁP&c bdsrigconyiieslve exfosine ltlh@e agteypa iwhichfactivates

L%?léa&sF oétlon%a&%%F?tﬁa%t@ glﬁgstsfaggé%gelll ! 1ﬁlﬁb1t0r ngrowth arrest

adlabng@EmaMeint d@Nl&phﬂptdSﬁ eanldNaers 1997z 834, B&3- Q@Z)l FGBR3 is also

ents that duce damage hi bi .
%g’ﬁt"'ﬁlé@?s%‘?’é‘dﬁ‘ﬂflﬂa Siefs; OH‘ﬁd&e&&?@r%fm@&é‘EF Pft %W%n%fmty are useful
iin Y (Riatmen@bt T-cAl AbdihBd Allh@MhatokPO8Rloi Y nLAIE ReadG tiht@i®but not
protei n ki nases (MAPKs) are nmenbers of conserved

I§nigadap rhermaoalasthrien (Rysk pollagen B paritiscmpliglesclerosis (MS), systemic
t t . .

lhglﬁ%ﬁﬁérfqttéesgg SfeL?SIp%&?aeslssbﬁ:géhzle?%éegglaf)&gs ?{/grgﬁ‘g glsggsg,%ﬁyrmd

chsdasea %&dlddsar aseignahs uveldPislamnatong bowe tisehsbyCrohn's and

ﬁhosg é% gtlon t a dgal hosphorylatlon notif having
FRRALE GO ST sgasend BYaYREERIS act i vat ed prot ei n

wongse kl nasggsactiMKs)seruharil gqﬁe&or@wf@fe)gara&a ki SGK), is

physi ol ogi cal role of MAPK signaling has been

©orlaEdae petuhedioneiapngl aptivdlics ip Sigelan Besqeispiipmraadioppptassium

[
R RES o ST AT op s HAPIF Bkl Al pGBlrension.
08&Hsduct i ohinwet al (19%7e$. dilp]atrivmy]@O(&)@f)ﬂ E(DﬂSeuntl)P Ving1998) PNAS

O BRIy i SRS P Aion antao o

@sRek iAld nWidshsdVhitkn S A@RG i talBifectiStsC d@sngd iRfeb@ivef GEY
di seases, autoi mmune di seases and cancer. [0086] The

ey lapfomainahTiei2d Seloriabresss tysposaad meleneias snogigigiadels. Tie2

1%1bft‘$rs LEAR s 1n@ﬁﬂ§$5§wﬁ§§@ova§§ﬁazau%§|&es @%@inag%{%ﬁately (i.e.
MoK2, p/70S6K and p/0S6 Kb). Ribosomal protein

1prdoibemcrrekmcrpa@eschpinwnﬂmpmm@npSOphm;tlﬁapqml esdreonct Floose

I%ePgaﬁgﬁ]l% %zag %J 3? ﬁrba&g c{eéenlr?raﬁlo% SIE go c!l artﬂitﬁgri%;ajl{ﬁg Iﬁlﬁemangioma
Hdeehen).2000 Novenber; 267( 21): 6321- 30, Exp Cel |

Res. Nov. 25, 1999; 253 1@ 100-9, Mol Cel

B3cr i nol . Liteglayss rolpdudrest signaling. ¥hcerhyt lackﬁlée Lk gene have a
;EJBP %mrté( hé’%io@ %}%OCS’Q? "ﬁﬁe fhRRR BBk a@ra%%'tloe ac@(/atQF HBcell

as also been'inplicated in the regul ation of cel
ngptaling sugedstsithaidek inh@ators 1Biydie, usefRDDOtrEntiga getoimmune dlsease such as
4 3) and cell growth (Prog. Nucleic Acid Res.

&%&n&ﬂé tm% 2000; 65: 101-27), and hence, may be
mﬂ&nrtant IHQKMﬁDhgﬁﬁhﬁ&kﬂﬁ@&%&tEﬁebﬁﬁhﬂ@h&ﬁﬁh@ﬂsﬁMganﬂem

tissue repair as wel| as other disease conditions.
1at1ng cellular response to cancer, thrombin-induced platelet aggregation,

17



WD 2008/ 058037 PCT/ US2007/ 083543 [0087] The SAPK's
(also called "jun N-term nal kinases" or "JNK s") are
wa@2doansdoy7 of protein kinases that represent tPET/US2007/083543
penultimate step in signal transduction pathways that
result in activation of the c-jun transcription factor
and expression of genes regulated by c- jun. In
particular, c-jun is involved in the transcription of
lg@mmgdqfhwlncyedle@d@’s prlmremn@ dijenses] ogB dedtn atlprgies epppporesdis and
I%eﬁrt dlseasR gﬁei tgl %ﬁc tar%e%s refe)lte%%‘] g(‘::ti%étllq%l olf nl?eLeJJ\lll\}eK;?at@%& 1n€¢1ude
dhegiad inyEogknS@1Ske nze(CIMIE), fhe{nhatbﬁ arthOSE agRing, Gbﬁteoarthntls
therapeutic nodalities that act by inducing
iR cAnceiag peETdespleasry e 4istasPe A% féﬁ}’c“ocffﬁli‘ﬁ}ﬁ’@"%ﬁ’&? gt INK
ARt A RARbLOE%d Yid %@&Qils%%!&rbr @?lso&y st I%%htfc kGRS, compounds of the
eryt hemat osus (SLE), rheunma ritis, multiple
peEensioh mpy diee be psgiu gatmi: variophhepatiodiyerdye nA@olp ferdykan
ny ni & h c
cﬁa%)cflgx)afcr%lwaf’s%%?[s ms% a?c(l)lﬁﬁﬂﬂrcﬁgé {'Po §gﬁ¥‘§ %@%ﬁ i ur«,Bl-lqg atso been
mp@fedlas adad beah blhd’vﬂf INKOmeBateehyperphiata@gdopad tb@g&dills(forms of
such as_autoanti bo roduction, and

I vIt
oo T et AP R BRI T GHpH R ol In T-cel
AcﬁU&i@%ﬁ‘ iBeludiRO8Rvaddiket tleSILe prBRBERE. Taks, Mo CREFWRRI MMy have

ki nase fam |y of serine/threonine protein kinases and
therapay(ie v yluclin alferingragiolngicsimnpne aesp@asess Uk 1ad¢ for N actpfation in
%sdc%ﬁgegseh és&i‘ég geenae§tagﬁslﬂgcg, &u %qh% te%ﬁ\ﬁ ds Bf'ﬁ\ﬂ% %shlbltors in
mutagens an ogenous réeac ve oXygen Speci es. a
qaesull For axhmpls, donpltitpatyedti esed) NKIivmssosiagp mmsHSIFL\am thediated

tar et for. cancer [0 CSK in es .the
tHBpHE sy IO araRd 7B (DA on NG P R Ry Socoma

&) 00theF FBRREative R ofb@Rer byfiolandd@Mpl@EARE RS pRiIRéBidh, such as

tyrosi ne ki nase that has been inplicated in a variety

whcudareadqthriabgravid fagter YEGlR I Srmng iR gy 2lag bovaediatgd by INK.
ﬂ'aﬁglﬁ&? %éu@aﬁﬂog Bt tﬂfe gﬁfrﬁg%egé gl &ﬁb !B% Aﬁfﬁrahscfoﬂeﬁ%eﬂs J@?r)ésponds

conponént® o he gr ocyte differentiation
\nm:dmtuwey yt INKOO8gpestFigtadoledeeptkomhibytoo $n e trkatmastefor chronic

Ayt rderr R afaBha D PP S fater y 2s%0r amt

[0b83]l eukem @eréfh Ao pRSFerdiveCOMEidrs Utd BLBbYdAEbd Meociated
form of aut o- phosphorP/ at ed (40) FLT3 tyrosi ne kinase
With fahexpsespion ardre.ghgaefon, peligrqd t9ibe yespansiye g mBibKiORPE F&

gfé‘é\élgh %%QOI%{MB; i lle\@g\(ﬂﬂ@ rﬁﬁ%@loﬁ Bt (B Saf é)%ﬂ!ﬁﬁ g}eCaISOQBEhccated in

Patients wth ac | 'eukem a, whose | eukem a cel
tmnpﬁoesalopammomnaslép@bfewmon yTheseh@nemaﬂ potifergive canditions are

q 4y tcoms on o -FLT3 ki nase Aacti vi t.x ¢
a SO ulééVe 50 {e%pson%we % 61?18% 1 é)f[‘fiSSlalé a Hlj ex&glpfh%xpresm n o
ﬂ’l@ bl-Kﬁlprcﬁelﬁ @ HeSieveld GOPIRY a kalb 1nbibh@ﬂhﬁtl &l préfifarannidlsihdsK(1Bis bden
& 2) are therapeutics for di seases which _include

T %p%% &t tﬂﬁ}*ﬁng F%rcuméﬁ‘?slblF%Fxﬁr%ﬁs é‘E‘Eﬁu@}V high leVels of c-raf

hRNIA ¥ bawel e )glh‘%‘f‘e@%ﬁabngﬁﬁﬁ%ﬁfhtfegﬁtﬁ\le'c%ndltl(%g a%yper
2008/ 05 037 PCT/ US2007/ 083543 asthma, chronic

foblsferative divardqyeibueh raawlceis geage, hyatinbsiosuilieerpsy gbrosis,
%100r I n%§ psorrlg'éllst %Ferﬁsc?e?os‘ies, a%ﬁ Fvoth ?ﬁusak gell ?STrXﬁgeFaﬁ]og inI HPHRBod
theat o di I'schem a,

I Sease,
\teﬁﬁu[‘rﬁich @s bér&alsi’s or restenosis following angloplasty. The cellular signaling pathway

of which raf is a part has also been implicated in inflammatory disorders characterized by T-
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i njury, Parkinson's disease, anyotrophic |ateral
scl erosi s, subarachnoi d henorrhage or other diseases
wo@eoodiossester s associ ated with excessive producPCDOSN7/083543

inflammatory nmediators in the brain and central
nervous system [0094] Met is associated wth nost
types of the major human cancers and expression is
often correlated with poor prognosis and mnetastasis.
delprdliferatian (@fceNactivatien artdlmmtpia gedhas tifwe guiftyeiag®y, sudpoRin
sihgclil cflgr%gr%arne ﬁs forexamnl% cancer, NSCLC (non small

P 49 & canc honé "Ccancer pancreatlc cancer,

[9884) cancer ",[hd:s’ﬁﬂé@ﬁctlﬁfted ﬂ’i&teﬁhﬂ@fhs@r(SABH@ﬁre a Qtllﬁll@znﬁ PtiBein

or intraocul ar nel anoma, uterj ne cancer, ovaria

lahEEhat TPRIBER) the BRTRImatdsiepda sispyl tfaf“fﬁ’é‘c%or’i‘aqatlﬁwé‘éﬁ fé‘ﬁt result in

RHOARE R FRRGEK trarkOiRIdn SRS hd ePr&&Sh of@AESkgulated by c-jun. In

gynecol ogi c ‘tunors (e. g., uterine sarconas,

Reaticpianenipn efinydheedfin the@f@n%znptmbégen@ alhat preodapisfeinstievolved in the
r in

r%ﬁ glo @lﬁ%gﬁ%? dglglr% d%% %e O‘ioﬁl% 11%% ';ﬁ‘Ierﬁ_@Jé eﬁ%ap inhibit SAPK

danle}ama celt aregeit DINA tdpelr eﬁcb@hﬂgmhe mme agenfsfthztt hneiusmMA

| nt esti ne, . cancer of t ndocr| ne . 0.,

IR 18#““’1‘?? A RSy ancfita UERYIRSPE Qira CS P%"Héﬁ m‘ﬁg‘éﬁ‘ﬂ]s) ,

sonifepmBs of soft tissues, cancer of the urethra,

cancer of the penis, prostate cancer, chronic or acute

08%fdeni a, sMlifogen-acinsedprateindinaseBHYPKS) grepneseliers of conserved
Jlgﬂapt!?ﬁﬁafﬁ'Cno(i‘ Eﬂfr‘\ge{ys Qﬁat B&fva@'tﬁ%ﬁs@ﬁg tion A58 rtreglfslaﬁalefagt ?X other
0) ureter . g., rena rcinoma, carcinona

thizet melpailespe tegpape topediiatyrof extraatliugiraizoyls. MABKph@anbvaet by

t he central ous system

P OROTRL o ap sy PasRp Rty act ine esten TomaTgiby miozen-
Rtivibd BH¥inAGRRORMaks (MRRSLIH hizhert é’ﬂlﬁarPJ)t@s') @hesp% $loiB8ical role of
acute nyeloid |eukema, chronic nyeloid I eu em a,

MAEPK sxnatieg has @e@g@gﬁw&}w@ﬁﬁ%ﬂlmw@ﬁ geh a&pﬁ@hfﬁ&*ﬂ@}l oncogenesis,

PERBh Tk ar B ERERAR. ALaRRAEy ORI Rl S pmpdygton vi
these @amwm (paasuisrl)sva@ Mlﬁ§4 ahidaIEKi6e ccnm ]euxblpahet@evelppmem af
| t
R PN b SRS B i E R VFPRAR sgnatiog

At @8&hRAOS] Eseases HRONAMAMH Giddasediaf@asRersuch as
aut oi nmmune di sease and renal disease. Preferably, the

[@08dase i s Eamiaerly elibtmarsibeedind SAPENYD Hinpes ReHish AAagicast 8

ﬁ%@éf@(‘ﬁﬁ&l ﬁ§ﬁ§ eIESKZ{ %%ﬂ M-glkq 3@ ﬁﬂls@k%ﬁd E?d%%%&) 2Rlbosomal
I's a cell cycle-regul at ed protein kihase

pratmnlﬁﬂ pretcltnlhvna&;s péety itnipertam plebtrapiic funttoss, smtOhgthem isa key role in

dj.e
AR ol RS S SR AT el AP R e SRR I Y0
I&Mnﬁb@ﬂ md’!(el)f c-mrmﬁol Eﬂp Cell\RBSZNlaf/ at5e1 999t $53Q|1}31:(&I-93<Méa{2e110
fold in froma range of hu

Pihgh ! Nmcr e N Hode ot ) ol hseroryBoas poe S6 bosomal proten
@@S@B% a1 R Me PRIJIC S Althdre lgtﬂﬁltof c%ilmlé\@l@ HRPER1 Biol.
/ US2007/ 08354 [ 0096] p70S6K- nedi at ed” di seases or

wﬁmugusmﬁé(% #€l-bidend balt graweh (Rog. Nigieit ddidtRes. Mol. Biol.,

er O§I{ 217)I \r/%%?f an%? e 1n&$o&§igt i Fun %%e%hstaglfs qhé ne résponse
etnlaelsmeeqamas muamm&mls‘ewacbﬁdlu@fsow des a nret hod for
preventing or treating any of the di seases or
di sorders descri bed above in a subject in need of
such treatnent, which nethod conprises adm nistering
to said subject a 19



therapeutically effective amount (See, "Adm nistration
and Pharmaceutical Conpositions”, infra) of a

w@oopossed7 of Forrmula | or a pharmaceutical |y apCEpszbT/es3s43
salt thereof. For any of the above uses, the required
dosage wi Il vary dependi ng on the node of
admnistration, the particular condition to be
treated and the effect desired. Adm nistration and
OA8# maceut i €ad SAJdp Gsotcibeds'jYr09 98 ninahkigesaeral' INK's") are a family
RIS e ot P BR B0l e PERLI R o
@k inaebpti@bdfehd®AaSrakst@pion fctbhshd eapressidi df liees $dgnBked by c-
or in conbination with one or nore therapeutic _agents.
JAN }‘i’eﬂa&lféli‘f icdar }SynVOé‘feFlé‘&EhF\?énséﬁthtﬂﬁ‘_tOfr%ﬁ%FS% §rRAGPLpins
iHeReRdh BE LML ADNEUAL is i¥mBed WD DAEBRIE inshiRE ARQts AR inhibit
relative health of the subject, the potency of the
TP acivey useekllzameleot PNA répiatapd sensitize thgepltoghose cancer therapeutic

I LY. I | t L.ndi cated to be obtai ned

@@i#lééﬁqgéatﬁftzby&ﬁ & gﬁgﬁ%ﬁ}ég%‘gg’%s of from about 0.03 to
20881y/ kg peBTK@thys wedlghi autodmmiune arciadr et atiandtyry ddsageudhras
the |arger mammal, e.g. humans, is in the range from .
SYRE™ cqeglg ﬁﬁ/t@eglaé%aﬁﬁf)fgdp{a{maé%i Qlélmt]é’rﬂw]{}ple Vascugtldes, 1810pathlc
tﬁ%bﬂkﬁ&&%ﬁ%ur&r@%lTP)ﬂmﬁjﬁéﬂ&eQQ A0S 88 Mbhnl0 Hebdllse bf BBR's ®ole in
day or in retard form Suitable unit dosage forns for
Bregll acigipian Hhibdeis oh BEEmst isslul pt iphibiters of Beell 8urgted ppthogenic
SO UGN 2ok BB o CRIBONNAT o fusdliGal MY ROLEN o Bk
adm™ii stered as p af maceuti cal conpositions by any
lgyophe@nt andialkemout e, in particular enterally, e.qg.,

ly, e.g in the for 0 abl ets or. c ul es, or .
@Q@ént eral | 9?'88.15? e, ertOE@efC ?ﬁﬁﬁp‘b‘flt lflﬂ‘]‘sééat“%igfog serine/thréonine
SOk I RRS A iSiHENERAISHh @ Afechants@Phse@kdr¥urvEillghce of DNAN@image, such
formof lotions, gels, ointnents or creams, or in a
Halgrpge GantedIbe ngronmspighsiages pnd dagenpraieffiiye QXNgeappecies. As

I I S nt

RS PR b gl TRR et e BFRS
Q62 pt abl e €8Ktinfluenges the BEsOCic gdicnuml wf tancatcelld, pagtulatysolon
%Ear maceutically acceptable carrier or diluent can be

fif actured in a conventional manner by nixing,
@ognul at i NgF&lis & 8@t teb&pterRhdiad Syrodi@y kigxa iat ks begmilmplicated in a
conmpositions can be tablets or gelatin capsules ,
ORI §YtAkNe Hanad Eppsdection freyments Yabstdifisreintigrpt myeloid cells.
ROYEQRBAS TRETIHEANTLORNAR aitthhiaibn ARt . - 0.
| act ose, dextrose, sucrose, ‘mannitol, sorbitol,
[0892]ul ose ahdy wrepgiryopsies kingg} a¢tivity ii ciarplisgtedeindeukemias and

silica, talcu steari c_.aci its nesi um or | cium
Bt S S By e Ropei il B TR L gh Rt
dnftdeiely Rtig forfBYNRS phstpRdrilAicd (PN IBITBItEatife kifisa o fhe cell
paste, gelatin, tragacanth, methylcellul ose, sodium
WEALo TYHTRAINGY el [T D eoerm gropfh ang Spgiah i VY Rgen th lgakemic
éeils. %ﬁéxﬁ@@iﬂ&ﬂ Acuga' hs,l!lk'él;n@eg %&esleuk%m% cell® I:)?Hr(%g §—§3L"[@ @Hase activity,
alginic acid or its sodiumsalt, or effervescent
v & pe@overal dlimeal edtcaibs dntbkitivs of BLBY kintss activiyverusessapdptosis
PURFLERES S b0k SRLADLSSOMAST L ons can be agueous
sotonic solutions or suspensions, and suppositories
[069B1be pr eprhiitofsiod KK @ tahdy/ TIHRI{ 1S QN Sre Glier e SRS MG diNasses which

The conpositions na be steriljzed and/or ntain .
laal}ls’ﬁf%ﬁltfg%wlé gepiitst BRBGETE aflapmeton by ,e?%é?af*?’ Rgfeyrthritis,
emul sifying agents, solution pronoters, salts for

regul ating the osnotic pressyge and/or buffers. In



addition, they may al so contain other therapeutically
val uabl e substances. Suitable formulations for
wo c@nssesTal applications include an effecti vePEnDaIwW7/083543
of a conpound of the present invention with a
carrier. A carrier can include absorbable
phar macol ogi cally acceptable solvents to assi st
passage through the skin of the host. For exanple,
gsthans deema pbstidetive pabncmney diwaseh@thérosscmr@ﬁs Bsapiasiel agatiple sclerosis,
%(f‘rﬁﬂp %S%CH&I% Il]u ubachlemg oFusnRFz{a 1mgra sr Jit g’egl%e\sl graln 1tsc91nc]}n%1~ Ffalpngatic brain

ihRig Paﬂmtsblosl dhserage M&@tt@hlctmeldﬁdclevws §db@raclﬁ©mmmﬁrhhgb or other
the skin of the host at a contr oI | ed and pr edet er mi ned
Hiseess U GiFOTEeTH ABPUMERY N FEEIBYE RPAULTOROT IR e gneigors in the
580 W& cdnf8l HR0uS §ysteph. t he skin. Matrix transder mal
formul ations may al so be used. Suitable formulations
08941t opi cal Mapislasseeipted withenagt typasef thyenaidihymandansgurs gnd

r ef e I Qns ' t S
egcgﬁegtHSn %%t%ﬁ %&fvﬁﬁgelﬁ \? E1 ePO%Qt’&@%%hahﬁgj‘f%tggg t Izllhllj])ﬁgr% A R1ePhre
thehpHotitd fZ)EmSeaséStvﬁﬁxtH inZledeSscantedduch hg/luﬁg}hﬁtmi N§CRQ éminsmall cell
buffers reservatives. [00100 ds of the

RS ERE5TY O‘&ea NERE RAATFPHIcSERGeE K lunr‘fa"loﬁ]élc 8%‘% jtRefpepg and neck,
&kdnB&sioY &t ARMA b1 dnBme ANBH MR REARH oWirfah c@R€r, MctdlBdrRer, cancer of
t herapeutic agents (phar maceut i cal conblnatlons) For

ths anb Fegiongsfpragalicandes celon gaiicsr, BERASt GRASEHH: SYHCEPIOYE Fors (e. g.,
L R )
Syaiemgi «thecceafif, eatcmonant t:hecvalgma/\brtdarodltohfarof the vulva), Hodgkin's

munonodu or anti-infl a tory substa for
DR CESih e e S8l At SR EHnEy PGS B Ridoerhe
JySBANY.G. Ran@f oABE MM, @ara@l&rdld%ﬂ«hﬂﬂbﬁﬂl@z{rﬁ% gh¢omas of soft tissues,
anal ogues thereof, for exanple cyclosporin A (CsA),
e @g%@ Brefhrg calKE GfyBe penisp BReEteFaNCSF. CRIBMS &F a%llteeleukemla solid

r C

R oS S 100 YL PO OB Sy e ey o
wrezofei i eyl celiyed piven ohrcinome btithe mynabypives) opedtae*lqmﬂgnaﬂcy

15- deox r [ in, inmunosuppressa

R T O PR DT BBIE s PAEY B30 e hoRe gy umors.
BYRIA QhOdRdimadn bitl e} £Bndi04s),|cerdeRGf iR bleraptisScutt @lyeloid
exanpl e MHC, CD2, CD3, CD4, CDr7, CD25, CD28, B7,
lggggna eggglcépye}q%jepkqmlggﬁd §arr?ﬁfs eét)lﬂ)@gus (pre- mahgnant syndrome)
' t he
T N Bl BRI o S B Wy oDk
lypaiteplot, dabetes ehtedtdivezset fueh apdielstic domapptisy, oftintlechemia and

co-adm ni stered .conmpounds. will. of course vary .
rgtérbaz H%QIVﬁsgcu%Hze?wg, I{ey%gc cg?hogg,_ ccfl}rchavaéc e.fr i/sgza;’e S%Cﬁl as ﬁtélerosclerosm,
ispatbldeizal dided@ sBERAsQYRIMMOiE diftaseCAdéral @iFeake PR@erably, the
treated and so forth. [00102] The invention also

‘B?%?ﬁ 18] éaglerédeaSﬂﬁatP HRE ]ie@%ml%i‘)‘}%iol?é?qt% Y. g. a

[IGMS] conpr Tﬁé RihaBklatkdfkidaSd 2 @@ﬁ(@} is \ﬁ‘&blﬁf pyc'léregul%ﬁf'@f?)mgkmase
of the invention as disclosed herein, free formor
With phamabaeauity gdhd gnseted eptosib thet baﬂltzesftortlm ceamisobl)z Henctional
ﬁ[tue essthtave ) mgeH?(g %&tlflz%%lafl %iﬁ%‘mﬁé% %pa§a%10 lilrg: éfgp ation.
Nea- paa@tmmns (Sé\l‘a&ﬁIQOEb 5-601d inceliihesetdriadtreih & tdngé bOMImadrtumors

t he Ilgg Jflzed her ei n are @bto encomnpass
igefHeling F%‘Tf CBW“’& OYHENREPEUE-SHd PHEF o] WPl agent s to a
single patient, and are intended to include treatnent

regi mens in whi ch t he agent spare not



necessarily adm nistered by the sanme route of
admnistration or at the sane tinme. [00104] The term
w0 pivatosmeeut i cal conbi nation” as used herei n NRENESA07/083543
product that results fromthe m xing or conbining of
nore than one active ingredient and includes both
fi xed and non-fixed conbi nati ons of the active
ingredients. The term"fixed conbination" nmeans that
O¥Wlacti ve p?@@ﬁ&dh@hﬂtgi diseages opcadripoumdludd, bEorerndtdinited to,
%r&d fefa{lg% cél(s)odg TS suchaatrs%an %) anm gl?erous SclgrrOF%S te(r:: t Ia t )F/)ai(:)lr ent
[@o%rage. Th eIntaeEcmi e With |the&dregan§zltlﬁw{trmﬁ invERa6s furiiat provides a
the active ingredients, e. npound of Formul a |
BF{RoGIoE Breygeing or Wralng 6‘%311°fé16%41?ﬁa§?c3 &t %‘8“9?55 desprbedaRpye B 2
SRR hed b hdhl tREtmedt, WhEH nidufbdl cbﬁx?ﬁé%lé 2 Yiini GRS W S&Ndubect a
or  sequentially with no specif limts, wherein
tberepeutienhyieffeeitve atioont (BreoVAdiiaistwémapd Rhinedceytical Compositions”,
fecti veI f
?&a) ona tc%%g{)t? %Oﬁ%{l{ Pgr %hgﬂg{gagglﬂ{}glzyséct@?t%g% %?g]%{ﬁrgof. For any of
thh @hfcﬂrpylses gh@reqtiliel dmlzrgemlﬂ tvﬁ@tdbpmdmg o8 tlermaetiero admai@istratdon, the
di ents. Processes for kj ng Conpounds of the
Haﬁ é1 FYKIBEL ‘Bﬁre&f"ﬁlé‘nﬂlt@se@%/a 46 %é‘nt i on al so incl udes
processes for the preparation of conpounds of the
invention. In the reactions described, it can be

NERARG ATt taA d PhakRSleutit A TOhipoSitibCt i onal groups, for

exanpl e hydroxy, am no, 1 m no, 1o or carboxy groups,

[RAISNO 2008/ 3687, RTTPUBR0T (8B4 3n wilhigr intiligsed ar e
esired in_the final produc idth

BB Erbe A PR PRBET b B b Bl 1o B n e

A, 0l1Re tinBIg o8 [NdoRHiaasn WEh USEsH rdie ﬁﬁ&@éﬂ@&g&tw A bherapeutically

standard practice, for exanple, see T.W G eene and

qifeciye aproupginay Yay wisieldseending cartbrissaerity otthg dispase, the age and
rg&ﬁ{)é ﬁeta P{oft ggjbﬁbcyvtﬂe%t&ggo§ﬁgéo ﬁ%g&'useh ggégtﬁlr actors In

npoun erein is a bond I's
depral aa'ulmetor}plesma lamdncbyatemto be ebliamgd gystenmcailp et dadly Idowlgﬂs@f

ti t h . R4 H R3.R3
PO RERD 0T E STy bRy e B e Mty
iRl e Rlhunfady, islin the0QA& Afonmiiued. BmiRlo abdds 10@31ga<ﬂﬁ*w8ﬂently
are as described in the Summary of the |Invention.
anpisiase of IFdVided doses Bk fow %ﬁ‘eé Bareer iByetid ey rﬁgntélfle ynit
&@5@3%% 8 orh IO i@ratién Wnﬁ;rhs@ o0 R)dSOQTg acg{;émggédl@nt' n

the presence of a suitable solvent (for exanple,
A0W1t he i k@?mpqlnémﬁth@in@ermu phi bfgadag@ﬁtre(lﬁbphaemmpﬁlcal
the |i } apd a.s

Cl_O"IA\n-[r)LOJSltlonSq)y any convent onal route, in pallucllﬁar enterally, e.g., orally, e.g., in the form
of tablets or capsules, or parenterally, e.g., in the form of injectable solutions or suspensions,
topically, e.g., in the form of lotions, gels, ointments or creams, or in a nasal, inhaled or
suppository form. Pharmaceutical compositions comprising a compound of the present
invention in free form or in a pharmaceutically acceptable salt form in association with at
least one pharmaceutically acceptable carrier or diluent can be manufactured in a
conventional manner by mixing, granulating or coating methods. For example, oral

compositions can be tablets or gelatin capsules comprising the active ingredient together
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base (for exanple, DIEA, and the |like). The reaction

is carried out in a tenperature range of about 0Cto
W@b@ansHEC and can take up to 24 hours to conpPEr/ES2007/083543

[00108] Compounds of Formula I, wherein X is a bond

and Y is NH, can be prepared by proceeding as in the

follow ng Reaction Schenes |l: Reactions Schene |1

H2ZN' RA HRE HR3 ORN N\ COH (5 N NHM \7 R

withya)Zilpergs, &-g., Micloge,NextRise, Rl;crom)na@ﬁtdwﬁomﬂolést@ﬁmé’nd/or glycine;

[ /
gg n%sr?tg) %ch %1 B:a gslcurL an%]amyi\h 1% mag%les%lhm or (ialcmm §a€i‘t and/o A

Wéﬁ@ﬂbﬁhégl@cfol Ff@f tabled also ¢ plsindies, Bt PR A Dy ali@ e m]g:afef stérch
conmpound of formula 4 with a conpound of formula 5 in

R §51 88 ciFrzacayth. pedyjceliypss. ?&f%??trquf’@?thélfg%?sé angRiE,
[ﬁﬂ"}%{rlﬂ)h[gf#ohgﬁki 1|f Aestidll H?@ElﬁtegﬁHﬂ@l d, %‘%tﬁ%@tagg Ql%m?cxﬁm%re?ts

a Suitab base (for exanpl e,
OHEA saliref effn@e$0¢ktel)1xtumseandévaei dbsprbenss, calorantsdflvgts and a

S%‘%E%Sf%%t #@%ghé%gﬁpgsu%on??%% agf@oﬂl? g%ﬁ%c?j)l%%é%%s%qguség&lons and

0 CO
@ppospbes cai bd prepastirdre it enfulsdmﬁpﬂmpkslsmﬁs fertaoditions may

can he fo ndinthe Exa infra. Additional
sty d#’é FOINER Fﬂﬂvaébgn%gh AYRICET ViR Stapiligig: Westne or emulsifying
e{ggﬁ)@r X lutibn promRReN h1QfortrBede %%dsﬁh@ﬂ@ﬁ{@ssﬁﬁ AR0RPAIREs. AR

phar maceutically acceptable acid addition salt by
wéa@m they mpealsq @étaya@berﬁlaﬂrme@mcaﬂh salggipwiiriancgs. t Jitgble
[
BPRUIRGE i R EERRUAR: el AP ROBRCE Sl PBNY Gl of e
@ekdnt inomtis@ivith atamiec O”&Tmltlﬁtbamfnchﬁe absoxbable ippbarmaeriodienlly

BEar A i R phtr e ek St diediodbiter Figieka fderma

RFviced G the fRADTE a bMdaB EsthpréRlo ), batilify ahber§ DfclvAf cdnfiéhing
conpounds of the invention can be prepared using

thFempagnd ppieongiawith prytigratRHPRAlY agate FW@HW@@P@%@ deliver the
< g%é%’%dntg-[&esfktr{ cﬁ%%séjatg_rcoﬁtfo?lgd g@i&eée@&ﬁﬁleg ]} t&% g\%r a Phoéonged

e I nvention can prepare rom
@obd ebtpoadnd giebmse saddithd davics ad the skinaMadixathmmeinnai femiulations

fro respec a_conpound of

b <GB ro s R BoR AR £ Blbe SO and ves,
eﬁr@ présfrditBdaduloustsbRt SRl sieGRARMEBANS dr@els mﬂambwn il @akidt NGuch may
with a suitable base (e.g., ammoni um hydroxi de
OB %Oawlllzg@oﬁt%hwqﬁgﬁdﬁoasﬂtw enhaggipe fgsats| huglsys and PeesssBivRY

[@T)lO‘)i1 e inv e@&ﬂlﬁ&hnhpoﬁh@ﬁﬁgnu%g did beliministered in therapeutically

effective amounts in combination with one or more therapeutic agents (pharmaceutical
combinations). For example, synergistic effects can occur with other asthma therapies, for
example, steroids and leukotriene antagonists.

[00101] For example, synergistic effects can occur with other immunomodulatory
or anti-inflammatory substances, for example when used in combination with cyclosporin,
rapamycin, or ascomycin, or immunosuppressant analogues thereof, for example cyclosporin
A (CsA), cyclosporin G, FK-506, rapamycin, or comparable compounds, corticosteroids,
cyclophosphamide, azathioprine, methotrexate, brequinar, leflunomide, mizoribine,

mycophenolic acid, mycophenolate mofetil, 15-deoxyspergualin, immunosuppressant
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salt formcan be converted to the corresponding free

acid by treating with a suitable acid (e.qg.,
why@sostoBdri c acid, etc.). [00113] Conpounds OPCT/II82007/083543

i nvention in unoxidized formcan be prepared from N

oxi des of conmpounds of the invention by treating with

a reduci ng agent (e.g., sulfur, sulfur dioxide,

tri phenyl phosphine, Iithium borohydride, sodium

nobehssdespdaallyphompleorlastibadies Hidrdeukdeyte telcm@r@,rfpxj@camo}e MHC,

0 e.q.
GHE R D Er? GPR oS BT CRTLEnEP bR kSt

iatmfhoimed@tEry 3tmp¥¥adR AUEH HSEO3N4 1IBRCTWHIEAO Zérﬂ;ﬁﬁlﬁéé’:of the invention
[00114] Praodrug derivatives of the conpogunds of the
I RISt ddR AOBRNCHPR R edeberapist Hotgesd Sl oraminyeed

&)fmp@{lﬂﬁs Rel Bt §dﬁk§e Vafyrﬂebé}ﬁn%rotn tﬁ@t]fge of oQrud MRFIBRY, on the specific

details see Saul ni ér et al ) Bloorganlc and
dvegieoplagdd, @1@n1celtdit}onu@tngelrestedm s0 farth p. 1985). For

[r%g 92 e, arRd Qb ntlgﬁg ér%girdgsgf%r g Eﬁa&gg?e‘a[ ﬁaﬁ)%rﬁlg{ng% S, €. I‘% a kit,

Ing a non-aeri Va ed co I nven
avintphisiag aLia ﬁﬁbzlgenmﬂﬁ&alwlcampmda)g éhatinveatign as disclosed herein, in free

1- acylo al k arban ridate a- nitro
%EP B’b’ﬁ‘é)(h ?““%ﬂ E}CF?Pé‘"j gé%]anc}:l?) L@&%t@ae et e%}*a#?ﬂé‘%can
&%mi@@mﬁﬁﬁﬁQMﬂﬂﬁmQﬁnhmﬁnﬁﬁﬂentlOn can be made by
means known to those of ordinary skill in the art.

[88103] | ed de¥ly RS “EA-aGMiNiERHEN (Pl EeombARAG| adpititation Ctrﬁl@ like as
l?[ﬁﬁ@& dlhe%‘ln %f r&}a&t tg%ge%’agsﬁagﬂﬁﬁst@aﬂgn I)ihtg!; %e&%:gﬁﬁﬁeq eg%ellg?ﬁts toa

oun rotecting
ﬁ@emmlbntyﬁnd a¢ thteaded to durludd odeanidihd reyimandin Sareh, thd mgents are not
1999, 1161 npounds of tpewgresent i nventi on. can
rgessUHY AdigRtersy Byrt DHPEJoutp Pr adnypistEdioq GF fiiRe ams time.

po@agss of TREehn V;ﬁﬁhh&@utlcaﬁcoﬁﬁﬂéﬁb@’sas (€adherein means a product
hydrates). Hydrates of conpounds of the present

thitvesvits BAm ks uahinag of J1opTBpeensdctyp ingredient and includes
ﬁo%flife%taﬂh hbF Ak LDnlblRMnsH ﬂ?e%&\%biﬁ%%g&a e 3V eRLd

m xture, using organic sol vents su as dai oxl n,
doatbirmbiywlt oéans it the nctive tifeaeiddnss, .0 01dnjpoGehgdiondsla bfind hep-

i nventi o an.be repared as . their i

5Pty B OB AR PloTBRHRY BBy i st gpinglsgniey or
CRIROURketh tidnaTke@BéhbiAdtloy” Aehns\Eat tHe@SVinfigdidgeRlg. hO
forma pair of diastereoisonmeric conpounds, separating

owonrcheitiordat ard 2 eoneenlepis Pethi A HRIed [ord RAEFILGS prpate entities
&fﬂ%ﬂl&%é&lslymﬂcgmgn 2%& E'gqhé}{ﬂlaﬁy w38 ts;%'egﬂ?ért§necliEHﬁtsb@/hereln such
carried out using covalent diastereoneric derivatives
alinitiktentioo ppoides élembelttlhdly gifeetitei love]s of diess@mipmbhds in the body of

0 ref
iF B T i PodpRid B s Kl B ddifnigragen g or more
Rhysingrbiepoperti es (e g., nelting points, boiling

poi nts, solubilities, reactivity, etc.) and can be
readi |l y separated by taking advantage of these

d|33|n1lar|t|es The dlastereoners can be separated
P ?) ] PIH NLY Onby

@&@?L ati onl *’n? rles% i g@ nn{n? &E‘&H%lgﬁiﬁés p'?&%g A BRAR preparation of
rences | 1 0 tlcafﬁy pur@
@nPotnds e rhe |usvehtlimn In ﬂﬁ:creacemediescaﬂbecn @t oah béindda@ary to protect

resol ent, ctical ans t hat ul d not
qe%cglma%[ une ona groups, or exarﬁlpléJ hyadroxy aming%mlno hio or carboxy groups,
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racem zation. A nore detailed description of the
techni ques applicable to the resol ution of
war@smestodpner s of compounds fromtheir racem cPOT/KB200T083543
can be found in Jean Jacques, Andre Collet, Sanuel H
Wl en, "Enantioners, Racemates and Resol utions", John
Wley And Sons, Inc., 1981. 27 WO 2008/ 058037
PCT/ US2007/ 083543 [00118] In sunmmary, the conpounds
wlier¢thesaaraddsiredhin thyefinmh prediy, ta apn'd) the sinwgghi¢dparticipation in the
rte.%c;{lons e(?onvc(/rﬁ?onal (Prdctgcu%% igrro(f“lgls; ct:a(r:lgje u(s)e&l nlg ggc?)rc{aﬁc%n\xglg{/sete}]t}dar% rPractlce
foné:Qniple) kharlrrwc Sdene add B, G. aC.oe@b abtmotsaivt Grqup} in Organic
optlon@II¥ converting a salt formof a conpound of the
Chrpasiey ofehe 8Viley aBhS¥B1 t°1f orm (d) optional Iy
[OOI6E LI N abmpiRud S Zetluh e Wheddin & i6 9 BRRURE 30k NH1@an be
invention into a pharnaceutically acceptable N oxide;
Kredaresidtyi paergkdie esonvherfpilowingReaqtiox Pehemepkm of a
conpound of the invention to its unoxidized form (f)
optional 'y resolving angingdiyidpal, j soner of a
compound of the invention from a m xture of isoners;
(g) optionally convertingsa ngn- derivati zed conpound
of the invention into a p rnaceutlcally accept abl e
prodrug der|Wat|ve and (h)goptionally convertifg a H

prodr d venwf a coppound of the i veH i tonN R
od 1 31 nsorar §E NS
starting material's® i & _ngn = 0O

S _mon-Her

pFod'ct'wn 0

particplarly escri bed, the conpounds affe known~or

can ber,prepared anal ogously to nethods kppwn in the

art or as q pclosed in the Exanpl es hereinafter.

[00120] One of skill in the art will appreciate that

the above transformations are only representative of

[@e10Fbds f or whereipdy aki, BmamfRddn@amantba@dsthc)Summery of the
e%el’ri]t IcnventI Q arfe(tj a L Oet Qr% tnkn Wrc]: neo o%form la

8561 FrNS]PY) “61 ey B<£ PE¥ T‘Bbieﬁi]‘ SThé “presint Y

1 pue nbmﬁpbuns of foihiie 3 ie e ppdserdce efa sditdble rs@lt/eﬂt i(fat &x@ehpld)PMF,

the following exanples that illustrate th

i O CUMPBLATR (BF CFUMRRITH 1L, ot e dipiging g suitable
%a?@(fbf@&@ﬁfﬂepﬁmﬁe REPAE §iké O hOFeab ftings PRALBER T D¥RHBERSrange of

ol Gy abgut §UC @py eandile-uP-tg P¥ pgurs i adimplee y| ) benzene- 1,
[EOR)IS?m ne 5Comgounds of Formula I, wherein X is a bond and Y is NH, can be

prepared by proceeding as in the following Reaction Schemes II:

Reactions Scheme I

R
HNT
Rj R Q
H H
Ne. N COOH Ne _N R
AN N (5) NN AN
Ro™1 | : R™1 | H
R, R,

25



WD 2008/ 058037 PCT/ US2007/083543 Nve2 0 1 M NH
NHZCN M HN NNN2 Con. HNO3 I NH HNO3 3 - I/ N
WO 2Ba/0580BH2 NaOH  n-BuOH NO2 NO2 NO2 N 1 2 BCEUBR007/083543
SnCl2/Con. HCI | , N NH2 N 5 Nve2 Owve MeO NMe2 iN N
3 [00122] To 2-am no-4-nitro toluene 1 (0.033 nmol) in
n-butanol (29 nL) is added 2.1 g of 65%aqg. nitric
acid to formthe nitrate salt foll owed by condensation
01081 cy ananivbieein(®). R4AR; ardbRy) aré a5 deadrived '(erhﬂ.fil)mmml’y@f the
nvenllfllon A%orrrrllgx% ? orsmul efe‘can%fa g{(egerlr%g 'b% Oﬁaftln&o% 3 cBmpound Bk formula

co0 preci
fwlth a a&mpmlna Bﬂfdﬁaﬁlh Gdn metpkbsatch anokdidbletsbiyént (Rt hﬁinp(el DMF,
1v/v, 30 nL) to affordstthyI 5-ni trophenyl .
b iehe SH‘ltﬁtbnlea‘tOéplﬁlg o iPspranglo Hptlhypd @e#ﬂ% ReyAble
lgig@(fbldéxgﬁglg (Y gz(ffthmﬁk%? '"[‘He Reabritina0@rriddlSut {9 terpSrature range of
sodi um hydr oxi de fl akes
gbougig tmi:royt 60l‘ﬁ@n¢1 e@uhltq upgo At hews 0 dogpldreat ed at
x for f I Diqt

I:OHIO | | ect eég%pedféb\lal%ﬂ? 8fgtﬁéé %g‘legl opc gﬁ) 131?(% o?rf]o%& Bl % fe
fios it @ipar@imp(es, mfz& and nethanol (3 nL) to afford 4.
1HNMR (400MHz, d6- DMSO) 8 9.31 (s, 1H), 9.24 (s, 1H),
8.78 (m 1H), 8.70 (m 1H), 8.61 (m 1H), 8.47 (m
1 7. 1H), 7.

55 3 2. 39 3H). 29 WO
‘.« s|_(|))f ‘the Inventgo?l H)

[00111] A compound of the invention can be prepared as a pharmaceutically
acceptable acid addition salt by reacting the free base form of the compound with a
pharmaceutically acceptable inorganic or organic acid. Alternatively, a pharmaceutically
acceptable base addition salt of a compound of the invention can be prepared by reacting the
free acid form of the compound with a pharmaceutically acceptable inorganic or organic
base. Alternatively, the salt forms of the compounds of the invention can be prepared using
salts of the starting materials or intermediates.

[00112] The free acid or free base forms of the compounds of the invention can be
prepared from the corresponding base addition salt or acid addition salt from, respectively.
For example a compound of the invention in an acid addition salt form can be converted to
the corresponding free base by treating with a suitable base (e.g., ammonium hydroxide
solution, sodium hydroxide, and the like). A compound of the invention in a base addition
salt form can be converted to the corresponding free acid by treating with a suitable acid
(e.g., hydrochloric acid, etc.).

[00113] Compounds of the invention in unoxidized form can be prepared from N-
oxides of compounds of the invention by treating with a reducing agent (e.g., sulfur, sulfur
dioxide, triphenyl phosphine, lithium borohydride, sodium borohydride, phosphorus
trichloride, tribromide, or the like) in a suitable inert organic solvent (e.g. acetonitrile,

ethanol, aqueous dioxane, or the like) at O to 80°C.
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[00124] Reactant 3 is obtained by the foll ow ng

procedures. A m xture of 3- acetylpyridine (2.47 nol)
wa@e@shisdsTi net hyl f or mam de di net hyl acetal (240P@izS1087/083543

heated at reflux for 16 h. The solvent is renoved in

vacuo and hexanes (100 nmL) added to the residue to

crystallize a solid. The solid is recrystallized from

di chl or onet hane -hexanes to give 3-

[@0dit hyl ani H@dmg(dgﬁwyiwi:&jafltl)e—@nmpmpb 19f the omventicn¢ahlyRprepared by

r&etg%clvl_%bw&% osg gard nrqry s%l_lé) inQ§e %’g(e gm‘%orzfﬁlfthgf.?l}_%i}s s(]éH)Saulnier et

A 199%), Eﬁ)o(gﬂnlc&nd:h/ﬂaﬁlcﬁlal Gizemidity) Let@Brs18ol( 8, p. 3995). Bor®kample,
(s, 3H). [00125] A reactor is charged wth
PBICEAE PEIBHES ﬁ%‘?edg?ﬂaﬁqdl by repctipe t i ﬂq_ravatﬂzgp ceReynd Bfl the

B HRBL With nghl%lec@rﬂaﬁ@}é%l%&&n((g 203, 1“111)@0-7;#’[@%%%5%&1&& para-

stirred for 10 m n and en cool ed
Haprheny saigpnate wpba tibe)4 (5 6 mol) in ethyl acetate (3

15 i s sl ov‘i’%ﬁe%%? %gnva (Pl e g %m% %}d.?.g} L‘Tﬁ%lenv\éﬂlon can be made by

aining t era ure at reaction
Irri:zm& un@vi © thdse oﬂ@rhtnaﬁycskﬂltm drechris tA datgdd dederiptidn df techniques

S is dedvva 50 nlL foI wed b
Spltaledn T r9p St e R ot oot botng in Ty
Gl%@ﬁél t‘PrGﬁct'fﬂg)@Mﬁ;% ih @r@%ﬁcr @fétnﬁtﬂ M 3 hedicfdal Rihﬁf\@ﬂle@“aﬁa Séns, Inc.,

25 nl). The organic |ayer is vvashed with water
19r98roughly and evaporated. The residue is dissolved

fgglllﬁi hyl acé&ﬁ{)cﬁmggoﬂh«) regegplns(glt ﬁ) Cgll;]e %ﬁ%{gﬂﬂ%greparﬁd or

ai ned er ature
ﬂormmi quirihg the precesalf Itl@ohmitldny af sdltamt(e gnh;amiesma}t)&lchtwdf h

ﬂﬁ%w o% glteg)%elesm(,t SER 8I‘ %{Vglglel’ilf{yopl%? byI_Ecrysiq’j’zatlon from
é&edu%rglﬂﬂ): ,solgerﬂ 8111£tdre dsmg (ﬁg:ﬁud‘%lveﬂﬂ")such&s aﬂ)XMetrlﬂﬂ)drofuran
9 (d, Hz, 1H) 7.41 (m 1H), 7.12 (m ,
ommhaelﬁ# 1H), 6. 42 (m 1H), 3.50 (bs, 2H), 2.24 (s
Synt he
@{T%IZ] Coyr i d?ﬁ‘ﬁ%&l{?ﬂi Dy M al e 52 Yoy -4 et R B8z o
geragiagneds by3©adiife 2 3R8M58RBITe HITHY ¢dBROOTI OB M@tlcNM acgi®e

I LD R B RO PP R e g Reomer
bl &GN the dptiBuGHpukd endhtidkdrs. While resolution of enantiomers can be
carried out using covalent diastereomeric derivatives of the compounds of the invention,
dissociable complexes are preferred (e.g., crystalline diastereomeric salts). Diastereomers
have distinct physical properties (e.g., melting points, boiling points, solubilities, reactivity,
etc.) and can be readily separated by taking advantage of these dissimilarities. The
diastereomers can be separated by chromatography, or preferably, by separation/resolution
techniques based upon differences in solubility. The optically pure enantiomer is then
recovered, along with the resolving agent, by any practical means that would not result in
racemization. A more detailed description of the techniques applicable to the resolution of
stereoisomers of compounds from their racemic mixture can be found in Jean Jacques,
Andre Collet, Samuel H. Wilen, “Enantiomers, Racemates and Resolutions”, John Wiley

And Sons, Inc., 1981.
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N CO2H CO2Me N 8 N 9 [00126] To a solution of
3-am no- 4- net hyl - benzoi ¢ acid nethyl ester (0.6 nol)

WO poosoBeH (50 nl) is added 70% nitric acid (2P@T/IEI001/a83543
formthe nitrate salt followed by condensation with
aqueous cyanam de solution (50%wt., 7 nL, 0.09 nol).

The resulting mxture is heated at reflux for 16 h
and cooled to rt followed by addition of diethyl ether
[00_1.‘1@] m) . Alntsemngo therpgmgpur@ls oFdrowlad@ambamadd byt & pro¢egn which
i (gvevgashl ng with nmethanol/diethyl ether (1 :1 v/v,
1% ML) afford 3 -guanidi no-4-nethyl -benzoic acid
met hyl (apstoes ofitbdctiat chémes [MHAIL AR To
3- guanj di no- 4- net hyl - benzoi ¢ acid nethyl ester nitrate
7 (0. 0% rptgnajl hCOIWEiHPPI cormpenyt of e inygaiipngniod Rhgrmspyfically
ABGepdiaym hydroxi de flakes (0.02 mol). The resulting
m xture is heated at reflux for 12 h to yield 8. 1 N
aq. NaOHop@ahy Jonivertiagie et fioom of heonBYTHoIShE nvesiondd a gon-salt
| heated at reflux for 30 mn. After cooling tort 1
ag. Hd (20 nL) is slowy added to the m xture wth
Vi gor ady optionally ognverling apuockiditediferncal a eatpechdnf the invention into
filtration and shed wth water to afford 9. 1H NWR
*’(W““’&%‘-’Eﬁ@@%@% Nexate: (d, J = 1.8 Hz, 1H), 9.08
( S 1 |'&3) o%) Jlaﬁﬂébnvé'rtmg Qn lzl*oxgdeffoﬂﬁ?@f aldd}npo&icﬁ% theinvehtion to its
6 (dt . 0, 1.8 Hz, 1H), 8.31 (s,
mldlzvdésm(dd J = 7. 8 1 5 Hz 7.54 (dd, J =

7 7 4 731@?0“%1%'9%0?16%”%?1&@%1 1swge % n!{'%gm%n;gﬂf?m%g%ﬂ?n from

a[ﬁﬁchﬁS])fffdstﬁersarre protocol is used to nmake conpounds of

: h ee p?(gggi)tgqq%ﬂg g%llfvgrlfﬁlzlg grr}or? Hergvgtelze% c%hlgglyn% of Iiﬂenl Ve{flltsfor}c i%{o a

{iflacb@icABy RR¥HMIE bdbiy JeyValiP¥lahd di n- 2-yl am no) - 4-
I;Jlrrrti}t hyl becﬁ% cg%m db43 g31 WO 2008/ 058037

PCT/ UShDOrioelsamvering nprodmg dedxptoe of 2 gompogpe phiée jnyerfon to
1’t\4]no(14h'e£1§atg§&f6%ypy“ di n-3-yl) pyrimdin-2-yl)-6-nmethylb

enzene-1 di am ne o Ot o MO Br
[00119] Insofar as the productlon of the starting materials is not particularly

described, the compounds are known or can be prepared analogously to methods known in
the art or as disclosed in the Examples hereinafter.

[00120] One of skill in the art will appreciate that the above transformations are
only representative of methods for preparation of the compounds of the present invention,

and that other well known methods can similarly be used.

Examples
[00121] The present invention is further exemplified, but not limited, by the

following examples that illustrate the preparation of compounds of Formula I according to

the invention.

Preparation of intermediates

Synthesis of 6-methyl-N1-(4-(pyridin-3-yD)pyrimidin-2-yl)benzene-1,3-diamine 5
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Bu3Sn OEt MeO N~ EtO NMe2 MeO NMe2 N Pd(PPh3)4 N N 10
11 12 HH H2N N NO2 NN NO2 NONNH2 / 2 1 i N1/
wedogs4827 1 i N1/ HNOG3 1 ~ N Owve N/ Ove 13PQBUS2007/083543

[00129] A solution of 3-Brono-5-nmethoxypyridine (3 g,
16 mmol ), tributyl (1- ethoxyvinyl)stannane (7 niL, 21
mol ) and Pd(PPh3)4 (0.92 g, 0.8 mmol) in dry tol uene
(15 ) is heated in a mcrowave at 150,0 for 30 mn.
After cooling, the mxture is filtered| o through
celite with MeOH and concentrated t @give a residue
which is purified by silica gel chrofmatography (ethyl
acetate : hexanes =1 : 1 v/v) to vyi

: et hanone 14(Jly6 g, %6%. ’\II\/S

. 1. NH
nmet Ayl @¥Rsno) (5- het lmexypyrBdi n- 3 prgj/
I Sg, #d ushieg si m | ggopr ocedur es t
the synbhesis of 3. N-(@; nethyl - 5- nitguophenyNps4-
met hoxypyridin-3-yl)pyrindin-2-amne 13 is prepargd
using simlar procedures o the synthesis of 44
[00131] To a solytion of
N- ( 2- net hyl - 5- ni eroghen l')-4-(5-met hoxypyridin-3-yl)
pyri m di n- 2- amgf X mol) in MOH (20 nL) is
added®PCeBYlon_car b 0% wet, 10% wei ght). The
suspenstoen—+s stirred ynder hydrogen for 2 h. The
reaction is filthrted WO 2008/ 058037
PCT/ US2007/ 083543 through celite and the celite cake
is washed with MeOH The sol vent is renoved under
reduced pressure to®afford ggewhich is used w thout
further purificaud on. M5 (mfz) (Mrl)+: 308.2. [00132]
Ani | i fie-14 can_ke used make the same variety of
conpoupgds t NaP alde: nade/ with aniline 5. Synthesis of
N- (3- ((4-Ypyri di n-3-yl ) gyrnm di n- 2- yl am no) - 4- et hyl | ph
enyl ) =6hl or opyri di ne-~4&Ncarboxam de A-1 O e H HO

[00122] To 2-amino-4-nitro toluene 1 (0.033 mol) in n-butanol (29 mL) is added
2.1 g of 65% aq. nitric acid to form the nitrate salt followed by condensation with cyanamide
(0.047 mmol) in water (2 mL). The resulting mixture is heated at reflux for 25 h. After
cooling to 0 °C, the precipitate is collected by filtration and washed with ethanol/diethyl
ether (1 : 1 v/v, 30 mL) to afford 2-methyl-5-nitrophenyl guanidine nitrate 2.

[00123] To 2-methyl-5-nitrophenyl guanidine 2 (0.0074 mol) in n-butanol (15 mL)
is added 3 (0.0074 mol) and sodium hydroxide flakes (0.008 mol). The resulting mixture is
heated at reflux for 12 h. After cooling to 0 'C, the precipitate is collected by filtration and
washed with isopropanol (6 mL) and methanol (3 mL) to afford 4. "HNMR (400MHz, d¢-
DMSO) 6 9.31 (s, 1H), 9.24 (s, 1H), 8.78 (m, 1H), 8.70 (m, 1H), 8.61 (m, 1H), 8.47 (m, 1H),
7.88 (m, 1H), 7.55 (m, 3H), 2.39 (s, 3H).
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Il H Y~ -N~fci \V I \'' I / ONH HATU, DIEA Z NN
5 A1 [00133]

WG 20081058087 N1- (4- (pyri di n-3-yl) pyri m di n-2-yl ) bROZER01(83543
3-diamine 5 (5 mmol), 2-chloro-isonicotinic acid (6
mmol ) and HATU (6 nmmol ) are dissolved in dry DV (5
m.) at rt. Diisopropylethylamne (6 nmol) is added
dropwi se to the solution. After 30 mnmin, the mxture
EOQI?ddided s| Bedciant § isachtringdebly alep. flloMOE3 profevuresolA ghiktgre of 3-

d . d d
aceté/ rpl){nglﬁ% (%‘@75 mP]S Srr\{\%f\lﬁl cehnbetrttgl dfg%{lla é Idl{;“neth P c:((;“trﬁ]t (\é% {nllliglls heated at
ﬁﬂh)t fbr 14 Hl TN@]\(eﬂtQ@ Mrﬁoveﬂﬁrmﬁ&ﬂfdl(lie)(alﬁs 9103 nﬁIS) ad&é‘d) to the residue
c%taélbze ajs |:)I?L1d5TI§ q_q;ld 151}:qfryst81hzgd frgm c&@_lblorome@gne( glexail% fo give 3-
cﬂm%yfaﬂnnoh B- %yrihybizz %r%;k&m -dne2OH( NMR (hbbthZ éccﬁlgl%f(a(rél) $9.08 (d,
2.8 42HszlH> 1&96 s 1B, $.29 (mSH)U 7% <(nmu;_1) T HD).F108 @, T = 16.4

pr.ecedure can be used in the
pre%‘g |on ie«;{g >di ates, 6-

001251 0- N- ( 4Anedchyy lis hafedd (vink bordjemra'ﬁecyﬂy)inyhiom aéia ¢ Z-iyLafisllowed
|no phen ni cotina
LAY Puslxi%ldﬁefwf}rat%@?ﬁ %031/ e ycoace s Stgted o 1§jmpin 809 fhgppooled
tbr[pé pheR¥biufisk 8NcanfRhP X3 ﬁﬁoﬁ@n e@@ﬁacetate (3 mL) is slowly added
- brono- N- (4-net hyl - 3- (4-(pyridin-3-yl)pyrimdin-2-yla

(ﬁwmz) pHenyieR weite meinamingite tamenro g0RA0E8ABY reaction mixture is
RRIRR PRI For P g R i b ihoy "o stow
&lde 050k oAl hydroxide solution (40 mL). The resulting mixture is extracted with
chloroform (2 x 25 mL). The organic layer is washed with water thoroughly and evaporated.
The residue is dissolved in ethyl acetate (2 mL), cooled to 0-10 °C and maintained at this
temperature for 1 h. The resulting precipitate is collected by filtration and washed with ethyl
acetate (1 mL) to provide 1.0 g of 5. '"H NMR (400MHz, d-chloroform) 6 9.26 (d, J = 2.0
Hz, 1H), 8.71 (m, 1H), 8.48 (d, J = 6.8 Hz, 1H), 8.34 (m, 1H), 7.59 (d, J = 4.0 Hz, 1H), 7.41
(m, 1H), 7.12 (m, 1H), 7.04 (m, 1H), 6.42 (m, 1H), 3.50 (bs, 2H), 2.24 (s, 3H).

Synthesis of 3-(4-(pyridin-3-y)pyrimidin-2-ylamino)-4-methylbenzoic acid 9
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/1l N/ HO1J HI IONH2 | HATU D EA\ NN- 16 5
Br M HHOBr HNYN= T i M /NHNNINNyj: NO
wORBSH4ATU, DIEA U 5 17 Synthesis of PCT/US2007/083543
N- (3-(4-chloropyri mdin-2-yl am no) - 4- et hyl | phenyl ) - 1H
-indazol e- 3- carboxam de 22 34 WD 2008/ 058037
PCT/ US2007/ 083543 NO2 NYCI NH2 NYN NO Pd/C ~NH2 MOH
NI i Pd(O2 Ow DPE ph phos Ove Ow 18 Naq\lﬁu 19 20
OONNHHHNNAHHHNNAH 17 HOIl NYN NN
l 1 YI1% c~N~ O "’N~m 2) POC13 UDIEA(]VE
°F 21 22 ¢,[ 0R4.35] Mixt ure of
| or-o-MH,oRt REXYBYF+ ne 18, tMN9s0" . 2-
t hyl - 5- ni t r ober@Hani ng (15. 0°mmol ), c)2 (1
meke DPE- Phos (1.5 nmmolco.dad

6 7 3

Me

NN
NaOH/ ) NaOH NT )
_nBUOH __p)HCI NF#
COH
COzMe I
Z SN
N N

9

[00126] To a solution of 3-amino-4-methyl-benzoic acid methyl ester (0.6 mol) in
nBuOH (50 mL) is added 70% nitric acid (2.7 mL) to form the nitrate salt followed by
condensation with aqueous cyanamide solution (50% wt., 7 mL, 0.09 mol). The resulting
mixture is heated at reflux for 16 h and cooled to rt followed by addition of diethyl ether
(100 mL). After cooling at 0 'C for 30 min, filtration and washing with methanol/diethyl
ether (1 :1 v/v, 120 mL) afford 3-guanidino-4-methyl-benzoic acid methyl ester nitrate 7.
[00127] To 3-guanidino-4-methyl-benzoic acid methyl ester nitrate 7 (0.02 mol) in
nBuOH (40 mL) is added 3 (0.02 mol) and sodium hydroxide flakes (0.02 mol). The
resulting mixture is heated at reflux for 12 h to yield 8. 1 N aq. NaOH (20 mL) is added to
the nBuOH solution of 8 and heated at reflux for 30 min. After cooling to rt 1 N aq. HCI (20
mL) is slowly added to the mixture with vigorous stirring. The product is collected by
filtration and washed with water to afford 9. "H NMR (400MHz, d¢-DMSO) 6 9.28 (d, J =
1.8 Hz, 1H), 9.08 (s, 1H), 8.7 (dd, J =4.7, 1.5 Hz, 1H), 8.55 (d, J =5.1 Hz, 1H), 8.46 (dt, J =
8.0, 1.8 Hz, 1H), 8.31 (s, 1H), 7.65 (dd, J = 7.8, 1.5 Hz, 1H), 7.54 (dd, J = 7.7, 4.7 Hz, 1H),
7.49 (d,J=5.2Hz, 1H), 7.37 (d, J=7.9 Hz, 1H), 3.08 (s, 3H). MS (m/z) (M+1)": 307.2.

[00128]
The same protocol is used to make compounds of type 9 with substitution on the pyridine

ring as for the preparation of 3-(4-(5-methoxypyridin-3-yl)pyrimidin-2-ylamino)-4-

methylbenzoic acid 43.
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NaOG-tBu (20.0 mmol ) under nitrogen is added

1, 4-dioxane (15 nL). The resulting m xture is heated
w@20085880687 f or 20 mi n under m crowave conditi oNBCT/URM07/083543

reaction mxture is filtered through a pad of celite

and the filtrate is diluted in ethyl acetate (100 m)

and washed with water, dried over NaSO and

concentrated. The crude oduct is purified by silica

gel colum chronmat ogra (ethyl acetate : hexanes =

1: 4v/v) to afford M- N-(2-

nmet hyl - 5- nltrophenyl)@qlmm 2-amne 19 as a |ight

yellow solid. M5 (mz) (M N 261.1. [00136] To a

sol ution of O

4- met hoxy- N- ( 2- met hyl - 5- ni t r oph @ pyri m di n-2-am ne

19 (5.0 mml) in MeOH (20 n¥) is~mdded Pd (5% on

carbon, 50% wet, 10% wei ght). The suspension is

stirred under hydrogen for 2 h. The reaction is

$yinkHesis eolf tNI-@u@hnaldxiyp@idamnd-yhperimicel-2-&B-6ciakhylbsnze@s h@diamine

ith MeOH. The solvent is renoved under reduced

ﬁressure to afford the crude product 20 which is

further purifi ed by silica g)el col umm chr omat ogbaphy

(eidyl ~amet at e hem@m M¥B
( M+1) b318uSn [ 0813 7] E‘O Whe. NMe,
N1- (4- thoxy&gyghl m di n- 2> ) 6- net hyl benzeney?, 3- di ani

ne 20 g(p 65 tmoly, 1Hindazol e-3-carboxylic_acid
(0.68 mmol ) and HATU (0. 79 nmol ) are dissol vBd in dry
DMF (4.0 nL) at rt. Diisopropylethylamne (4 nmmol) is
added to the solution. After 1h, the mxture is

di l uyed with watgr 100 The pr, ecHpitate is

NN £ Wesh EW/FS &% and grrgd ﬁ "yacuum t o
af for ad a | owsel,i d. ) (M#1) +:
375. 1. |OU“1C?§8] }rri xture ef—»

- met hyl phenyl ) - 1H
-|ndazole30 . me TMSCI (2 Min
THF, 2.12 mol ) and,Nal (2.12 35 WD 2008/ 058037

PCT/ US2007/ 083543 mml) in ACN (2 H'L) is heated at

for 2 m crowave condi tion, .
BET: on m o D1 Bl S RS R ARG TR s [ b wibwsic-
ARk y Vi @instexhiiea@ theld Mrﬁrhol@hﬁtde(BB@hé‘(D 92 o( A.0nmd]) % &y toluene (15

The organic layer is washed with water, dried on
RGP SAEASHIN B SHEBHEY a0t & ToRpY BYiR Aftereeplinge thegixiyy i filtered

%lg Bitd §/1t§‘§wa@ﬁ-1 Erg::lo%ce(n@at@h Yo &R a tiGiuk %lt’dhtlls Bgmfled by silica gel

ure is refluxed for m n. Excess
qheermarestaphy (eHoliecetahe liteetsme@lue lj 5 1di/sk ¢t \ymld |1r(5€ndﬁlwxypyndm 3-

AEEAEAE 5 Pt MERIET L 5 0ens TS evaporat ed.

i00130&cuo t o(Bf3f @rmakthynemias o€ -mebduplyridid-Iflhebp-2-8n-1-one 12 s

bisred Bine Yool 16 Beyies el Ko CA0BRES b iroghenyl)-4-(5-
ﬁetﬁ@;@&@élﬁ’-@r@l)g?nmﬁhrel(aﬁmnel@ ris %r re@dusu% Sinfilad :?Fgoedures to the
' (m

synfheszsosz 1H), 7.21 (d J = 8 4 Hz, 2 31 (s
s S, AN RS ggﬁiﬁkﬁﬁé’f%%ﬁqﬂetﬁ%mn i

girihfiéinertmiead ¢ hineolgiai MeO$20 mLY headgedePd (58 bwnarddn, 50% wet,

R ateticis P%%spﬁsﬁfw%d yrastitngiesn it hin Thhasigtgn . fitered
et hyl - 3- net hyl -
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pyrazol e-5-carboxamde 25 o1 H NYNNH2 HO\NN N N H

NNNNNN-N N~)TMsclINal _ Ir Y\ TT NONO Ow
woiaoDsrosios7 2) POCI 3 TCI DVF 23 24 25 [00141] PCT/US2007/083543

N1- (4- met hoxypyri m di n-2-yl ) -6-nmet hyl benzene- 1, 3-di am

ne 23 (0.65 mol),

1-ethyl -3-net hyl - 1H pyrazol e-5-carboxylic acid (0.68

nmol ) and HATU (0.79 nmol) are dissolved in dry DM

thrpugh nt;l)te atld ithte, cete eakprio pipblet yitta Mkl (Thernobket isgemoved under

rg&ilfce? g{fssurei lﬁ affso cl Péf Y’%ﬁlﬂ) 15%%:& wﬂiou’t fl%lleilgr Bur*xf}cffltlon 'Ms (m/z) (M+1)™:

Jagl2t er ed, vvashed with water and dr| ed under vacuumto

afford 24 as ,alig ell ow solid. 1H NVR (400VHz,

9034 or of ormmge 84 441 pg usefl_ty mage ilze e vyrtztyyfgorlzzgounds that are

Mlowif S%feS, 1K), 7.14-7.20 (m 2H), 6 94 (bs, 1H).

38 (s, 1H), 6.21 (d, J = 5.8 Hz, 1H), 4.50-4.56 (m
2H), 3.98 (s, 3H), 231 (s, 3H), 229 (s 3H) 1.43
Sinthedis of N-3-(HApyrigi)-3- ) 2- Ik 3By 10 QoA RfopAuridi

xt ure. of »
%‘L@zﬁlﬁ'&é—%oxypyrl m di n- 2- yI am no) - 4- net hyl phenyl ) - 1-

et hyl - 3- et hyl - ®H pyr azol e- 5- car boxam de 24 (0. 53

miyel ),, TMSCI % THF, 2 12 mml) Nal (2.12

N ) S he@t ek}l 20 mn
indér 4rELlincr wave % ;@ 2007/ 083543
cyndi ti'of. To the ﬁbactl e 1% added aqueous 2M

ACO3 E and is ext act ed wth ethyl acetate
(100 YeP'Bt gani ayer is washed with water,

R)
dri ed NNa2SO4  and entrated to afford a
residge. To the residue is addedaROCl 3 (5 nl) and the
resulting mxture is refluxed for 15 mn. Excess

0333 i s repmxegiing X3 ﬁﬁiddu@ )Berdér®SIQd-MRGhine 5 (5
[IBn g?hyl acet ae?g (10(\4&(%‘@ln %Egd with y) Na2CO3 e (

@@PU{? BiHOTOd panEPtipig éﬁldr(ézg@b %midiﬂwé peepD) arggissadyadyia gy DMF
5
I @xﬁﬁgr ?Il&?ﬁd&)?le%%ﬁﬂr né % ﬁ@y SI (irlc{é%g dg(g)%s% B rtl?éj%%tlo% After 30

col um
i heatiogreap hdded stohviy toaatetagtderg. Neht@e She sdlid i2filt¢red, waMigd with

V4 M+%+' 371.1. S esi s, of . o1

e by el SRR P s Las iyl st
RRIRA(48@VINZ N/,-1fethdnofh B 9. N(sNIHE), I9@5 (B, QHE) 8LGh, A H) &BC@B 7 = 5.1 Hz,
DCM /~0 | NON THE/ MeOH H20 HO
1H), 8.48 (d, J = 5.2 Hz, 1H), 8.28 (s, 1H), 7.95 (s, 1H), 7.84 (d, J = 5.1 Hz, 1H), 7.56 (m,
1H), 7.4 (dd, J =8.2, 2.1 Hz, 1H), 7.37 (d, J= 5.2 Hz, 1H), 7.28 (d, J = 8.2 Hz, 1H), 2.33 (s,
3H). MS (m/z) (M+1)": 417.1.
[00134] A similar procedure can be used in the preparation of intermediates, 6-
chloro-N-(4-methyl-3-(4-(pyridin-3-yl)pyrimidin-2-ylamino )phenylnicotinamide 15,  5-
formyl-N-(4-methyl-3-(4-(pyridin-3-yl)pyrimidin-2-ylamino )phenyl)furan-2-carboxamide 16
and 5-bromo-N-(4-methyl-3-(4-(pyridin-3-yl)pyrimidin-2-ylamino )phenyl)nicotinamide 17.
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26 27 28 [00143] To a solution of
4- hydr azi nyl benzonitril e hydrochloride 26 (2.06 mol)

WO p008@580BT or onet hane at 0C i s added pot assi um PEF/Ds20a1/683543
(1.59 mol ) followed by ethyl 2,4- di oxopentanoate
(3.16 mmol ). The reaction mxture is left to stir
overnight at rt. The reaction mxture is diluted with
di chl or onet hane, washed with water and brine, dried
over sodieum sulfate afid the solvent is renpved{oc
afford Grude prowict)27) whi ch |s+used Wi t ouH

HF/ MeOH H20 (3 : 2:
1 v/v) &hd 6 Lt hi yoaghyids oxi de (3 eq) is added. The
m xture is st|rréd overnight. ol vent is renoved
in vacuo and t residue is diVsed in H20, extracted
wi t h di chl osonet hane (3 tines) and the pH19f the
aqueous layer is adjusted to pH 5. The preC|p|tate IS
filtered and dried to yield

1-(4-c nophenyl) 3-met hyl - 1H pyrazol e- 5- carbo yﬁlc
acid 2 thcths us to make conpounds A+71- -X%3. M5

(m z) 1) 28, esi
6- met N1- 4 5- norp |nUpy|idi -3 pypi m di n-2-y
| ) benzdne- 1, 3-] 37 WD-2008/058037

f 007/ 083543
OEtHARNYEN NO2 DM N\ NO2 Br Et Nwe2
Br NMe2 NH rN N 29 30 N 31 HHMNYI NI
NO2 N N NH2 N proline " N NVK3“PO4 Sn G52 HN') ~0
N 32 00 N 33 N 00 [00145]
(E)-1-(5-Bronmopyridin-3-yl)-3- (dlnethylan1no)prop 2-en
-1-onene 30 is prepaped from 29 using S|mlarr

procedMFeq4to t he %% Bof 3.
yOlN ]

N
by
ced s do the

di am né&H33

-5-lhi t ophenyl)pyrlm

prepa using simlar

synt he [ 001461 Conpound 31 (152 ny, 0.4

nmol ), rpo e (HATR Diebl ), (168 ng, 0.8

mmol ), Cul ( , 0.04 mmwl) \and L-proline (19 ny,

0. 08mmol ) are eated in dry 17

Synthesis of N-(3-(4-chloropyrimidin-2-ylamino)-4-methylphenyl)-1H-indazole-3-

carboxamide 22
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DMSO under nitrogen at 90C for 16 h. The m xture is
diluted with Et CAc and washed with water. After
wo eomwsd03Df the sol vent in vacuo, the residue PCT/US2007/083543
containing mainly 32 is used in the next step wthout
further purification. M5 (mz) (Ml)+: 393.2. [00147]
Crude
N- (2- met hyb- 5- ni trophenyl) - 4- (5- nor phol i nopyri di n- 3-
i d{n-2-anmine 32 is heated with Snd 2 (0.78 g,
4 %l) IWWIEtOH (5 m) at reflux for R h. Ag. 1 N
@;{0_ s agdedtu N*Ir'fm/ﬁg@ pibe Xl NFE 1 ter ed
angNnash i h%Nc onmet Rang- ned organic
phages aPo%DA@once Niat ed and purified,,by preparative
HPLCto @o\se 33. M5 (nmz) (Mrl)+: 363.2. [00148]
Corrpounds simlar t8 33 can be nmde byﬂocoupl i ng
C@rrpmpumd 31 with different am nes. Synthesis of

N 5- (di f huor orget HBY pyr|d|n3yl)pr|md1nl\,‘2 1)
HE- b i iigendd LaLS: ¢o3v
P FHoH F=~/NN-NO>=~No

GhﬁEZﬁ)LQNa IS;BNaOH NaOH | \ 12\POCK / NioH N OCHF2 COHF2
340085 36 [00149]
4- (5- I\/bthoxypyrldmn 3-yl)-N(2-net hyl - 5- nltrophenyl)py

DT o et P "dEls” o8 o e GoRRRERTE 10l Hhikon, 2-
md:thyifrﬁjmabbentenafﬂﬁfe (TH Xt mmel)j Bd(OtAich,r @dminol), BPH®)ss antl mmol) and
S S A ROt SR i B g 5 mEP b e e

icbiafeB |01 ST RHTD. minGRiIeEMidrah 84 BRAUESHS THiCeaktfonadBRle is filtered
slowy to the aqueous phase until EH = 7. The solid is
o

thiougle p pad ahepligh anddhes ikete iy ddutadnin efhyj agefag 41 Yhmbringd gvashed with
| ther at . . .

‘g?t?g-%& r@g%ygé@ Ritr op ll(let%a;t/ ar%Ih go pdf/a’ E@?n&%?]ﬁs Hl-lryl/ﬁle)dpbr iSI(]:llcal gel

dohundr clhro@dtog@phy faghyl Ae@atamdiekaries =hkatdedvinva iffddd GHnétBdxy-N-(2-

0. 6 )., and . 2CC2 92 0.6 ol ) i r N

R S PR B Ep VES 9t e PR aEI G TG Mn /gt

T@agi. due is dissolved in ethyl acetate and washed with
wat er. After concentration, the crude m xture is

(904361 ed byT%MS?leaOIg%ﬁ 4- @61hemNc<RrIm%>tlz§grl%i?ﬂwnx1§>yﬁwdm 2-amine

%:l\ﬁt(?&ﬁlog (S)lné%ﬁ is agldéﬁls %cp %%019#%9013%0 ({?é leggt) The

Sl\}mehs@m(SI Qm(a@ ug@r dydrRgemiok 2 hi. Wh&te@ption2is flﬂtm)ed dtromgrfdehbc and the

el b b BB TR bl R s s R o ator
(6.0 Bhid O BELAQE LN Kiclp hafaRBerPudified®BE eilitd aéledlunth @irdtBatS&aphy (ethyl
e\llc\:@tlat%h hley?anes =1:2v/v). MS (m/z) M+1)*: 231.1.

[00137] N1-(4-methoxypyrimidin-2-yl)-6-methylbenzene-1,3-diamine 20  (0.65
mmol), 1H-indazole-3-carboxylic acid (0.68 mmol) and HATU (0.79 mmol) are dissolved in
dry DMF (4.0 mL) at rt. Diisopropylethylamine (4 mmol) is added to the solution. After 1h,
the mixture is diluted with water (100 mL). The precipitate is filtered, washed with water
and dried under vacuum to afford 21 as a light yellow solid. MS (m/z) (M+1)": 375.1.
[00138] A mixture of N-(3-(4-methoxypyrimidin-2-ylamino)-4-methylphenyl)-1H-
indazole-3-carboxamide 21 (0.53 mmol), TMSCI (2 M in THF, 2.12 mmol) and Nal (2.12
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used without further purification. M5 (mz) (Mtl)+:
344.2. Synthesis of
WO26084550850qui nol i n-4-yl ) pyri m di n-2-yl) - 6- met PgT/D820ATO83543
e-1,3-diamne 40 02 N CI DP EE phos
~*rNIJINORTMSCI/NI NNNO3 1T NNI N~Y I 2 POCI ~N
ok O OHCO 18 19 37 38 H H PdClI 2(PPh3)2 | N' N
NO2 N' N NH2 Na2C03 N H2, PA/C NB(OH)2 N. I i NI i
INupl) 3@ MIN @meIW%ﬂ@BsﬂB"C RCPOUS2007@¢108R 543 ve FOBHiER] To the

T aCtlﬁP (I)Ilrl)(()tlr;rlgtl Eécg]dgd gca.)ue rﬁ%j' %Iag@g %%% télg:?\lg)ftraftfd éth ethyl acetate
@oy ml]mSDiZ)) Thélord&ie (a1,6r 1§kx)asheﬂ wigal ek, Medlﬂﬂﬂ@@pﬁnd%n&ﬁnﬁated to
under mcrowave conditions. To the reaction m xtur

gttord, af‘éaiugd[petgﬁgeszdlm 11\&%0@%5 rﬂll? angthe resulting mlxture is refluxed

©F ehnef eRELHBOE]; Q@%%Qedﬂa)vacu-gh?h%ﬂélw 6 dsIRLd ih §thyl acetate (100
separated, washed with water, dried over Na2S nd

@bhc‘éi‘ﬁh?‘ht"@ﬂl N@z(éﬁhf epldticn, rcélgd duysr d¥aeQuded flltered The solvent is
1BYS
% écéat?%é? d‘/ll,(l:léé ItoS 1 8Q%b%% glrg'(l%c?ng Wﬂlgﬂ g unﬁec? é uchal %(9 column

dhirothato@aphy (el aexad flexads B 1 EXeo8s’ HDNJEZIRS (4091\/I‘I-E[rﬂ\cﬁhbroform) d

1060 ALY i hed it o 88 28 S g o g fh oty o5 07 = 7.2
MR 21aady £ lutres, ey, 2Fes, 38 vastmiz$ cayapor7atied in

vacuo to afford the crude product 38 which is used _
MPEAbut ur Coreroupdsr siftileratd &h .canBe (mdde) by Kupying cogmupd 20 with

67 2.
Lﬁﬁeéﬁ/ﬁg?%g%%gglds ot F]n tfl %re%ﬁlr?tfogrf enyl )pyrimdin-2-am ne

B8140L g, 4 nmol), isoquinolin-4-ylboronic acid (1 g,
SyntA¥Bik ) oBNMN- Bl RRIZI Ehedifi-2A0aniie)- Dméthiiphény)ar-eth Adtigdthyl- 1H-

to a 40-nL vial equipped with a stir bar. The vial is
= ed wth nitrogen five tines.
1, 4- Di oxane (ZOrﬁL) and aquepus 3 M Na2CO3 (8 nL, 2

mol,) are addedyby syringe. TQ@ vial is sealed and N
@N/@@i\wzl flor 104 mi n Hinfle crowave cq@dltle
ture is Itéfe dllutmz}cmnm Y r
wehl or omethane, - #‘néf h| W ),
the organic ph\&se i $Mpvashed W|th (26" nL). The
aqu&ous phase is stored i# freezer overnight t025gi ve

roduct 39 as a solid precipitate which is filtered
lﬁﬂwldjr i ed. NbE-pehexyrRymmigin-2-ds8nethyltgpzeggil.3- dianiine | 23 (0.65

|
Iﬁm()i}squltﬂ @Sr%é?ﬁ)? 2%4 anﬁg()(%s. g&éi})%e 5&0[& l'((5 S’SJEPI?IHMB )afﬂMerl" @ (0.79

o
@

I's dissolved in
iMaOH afelddssolved ety HIME (dedméy atrrt. quteopﬂet]abﬂmmé (4 mmol) is added to

the solution. After 1h, the mixture is diluted with water (100 mL). The precipitate is filtered,
washed with water and dried under vacuum to afford 24 as a light yellow solid. '"H NMR
(400MHz, d-chloroform) & 8.49 (s, 1H), 8.12 (d, J = 5.8 Hz, 1H), 7.69 (s, 1H), 7.14-7.20 (m,
2H), 6.94 (bs, 1H), 6.38 (s, 1H), 6.21 (d, J = 5.8 Hz, 1H), 4.50-4.56 (m, 2H), 3.98 (s, 3H),
2.31 (s, 3H), 2.29 (s, 3H), 1.43 (t, J = 7.2 Hz, 3H). MS (m/z) (M+1)*: 367.2.

[00142] A mixture of N-(3-(4-methoxypyrimidin-2-ylamino)-4-methylphenyl)-1-
ethyl-3-methyl-1H-pyrazole-5-carboxamide 24 (0.53 mmol), TMSCI (2 M in THF, 2.12
mmol) and Nal (2.12 mmol) in ACN (2 mL) is heated at 140 °C for 20 min under microwave
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hydrogen in the presence of 5% Pd/C (140 ng) for 3 h.

After filtration, the solvent is renoved to yield
wWORMS08807 soqui nol i n-4-yl) pyri m di n-2-yl) - 6- nePtiyUbm®NZa83543
ne-1, 3-diamne 40 which is used without further
purification. M5 (mz) (M+l)+: 328.2. Synthesis of
N-(3-(4-(5-bromopyridin-3-yl)pyrimdin-2-ylam no)-4-ne

t hyl phenyl

qraditgh.- B> (e réacticromoriee hy hddost agusioes ZMlanbOx 434 aé) 4% w@xtracted

‘KV\@V%B]%E’& Ot%% %@%ﬁyﬁiooié%?wﬁ% 1%\?56 gl: Ht& Wﬁgﬁ"d\lo d 1ed over Na,SOy4

énd RbfAndratsd toBiffoli 4 rerdué\l B the etiddd ishdded POABE B3 ml) and the resultlng
BronDp ridin-3-yl)-N 2 met hyl - 5- ni t r ophenyl )
xgﬂr‘ﬁ 1526%%6 dorglp ml@Zé %13 BSSYCWﬁiS?d)m V&Re ]Ef‘eﬁswﬁt ﬁ dlssolved
1§Q:€ﬂy¥ a&e%élté— (fﬁg) m'ﬂ\? %Sml)ch !algzc(lﬁg%thftén ”(ﬁ-r)edaévef &h S‘@S and filtered.
. i s adde unti |
Tﬁe)domeet i §V¢HO¥3{tQ§1rled’a@le0wﬁ§1’de@e wiudp prqﬁlu@MSWdetSHaﬁl@r punfled

1 So8PLAGH, SRR FBLNGS S8, SSRESDL £ 3 U 0IE) e
{miz) (Mrl)+ 356.2, 358. 2. [00156] Cr ude

N-1-(4-(5-bronopyridin-3-yl)pyrimnmdin-2-yl)-6-nethyl be
nzene- 1 3 dlan1ne 41 (0 51nnDI) is stirred with

(107 ng, O 55 nol ), HATU (251 ng, ONy66 nnnl) and DI PEA N
(0.35 nL, 2 mmol) @ dry DVF (2 mlf) at rt for 30 min. [l
The m xture is pur| i ed by preparative HPLC to yield
N-(3-(4-H ,

( 5- br ool %an 3- y )erogjdinez- m_ndPH4- net hylphe

yl) ret hyl -5 (knkflg@mogpL Nazofrgmeosial,dox amhden
& N6 (mz) (MH1)+° 533 %353 N Exanple 1 79 [N
N—(3 (4-(pyridin-3-yl)pyrimdin- | am no) - 4-net hyl p
nyl)-5-chl oro- 1H i ndol e- 2- carboxanlde A-6. A M

Hda NPHOOC MYNV NN INL HN7 OH 28

[00143] To a solution of 4-hydrazinylbenzonitrile hydrochloride 26 (2.06 mmol) in
dichloromethane at 0°C is added potassium carbonate (1.59 mmol) followed by ethyl 2,4-
dioxopentanoate (3.16 mmol). The reaction mixture is left to stir overnight at rt. The reaction
mixture is diluted with dichloromethane, washed with water and brine, dried over sodium
sulfate and the solvent is removed to afford the crude product 27 which is used without
further purification.

[00144] Ethyl 1-(4-cyanophenyl)-3-methyl-1H-pyrazole-5-carboxylate 27 is
dissolved in a solution of THF/MeOH/H,O (3 : 2 : 1 v/v) and 6 N lithium hydroxide (3 eq) is
added. The mixture is stirred overnight. The solvent is removed in vacuo and the residue is
diluted in H,O, extracted with dichloromethane (3 times) and the pH of the aqueous layer is
adjusted to pH 5. The precipitate is filtered and dried to yield 1-(4-cyanophenyl)-3-methyl-
1H-pyrazole-5-carboxylic acid 28 which is used to make compounds A-71-A-73. MS (m/z)
(M+1)": 228.1.

Svynthesis of 6-methyl-N1-(4-(5-morpholinopyridin-3-yDpyrimidin-2-yl)benzene-1,3-




NH2 HATU, DIEA IN DM N HCI 5 2. HC, nethanol A-6
41 WD 2008/ 058037 PCT/ US2007/ 083543 [00157]

WG 20081058087 N1- (4- (pyri di n-3-yl) pyri m di n-2-yl ) bROZER01(83543
3-diamine 5 (0.27 mmol), 5-chloroindol e-2-carboxylic
acid (0.30 nmmol) and HATU (0.32 nmol ) are dissol ved
indry DM (1.5 nL) at rt. D isopropylethylamne (6
m—xi—é?%s added to the solution. After 12 h, the
is diluted with nethanol (5 nL). The
precipitate is filtered, washed wth nethanol and
dried under vacuumto afford a light, yell ow solid,
V\,hl ch |s t hengguspended i net k N.ahrd toeat e \%4
(0J2 m_ofl a 2. @M sol Utign in 4oxane)| te
@ xtur €M% redfUc¥d Yo nMeynesS Enehair i e er
to afford the p uct A6 as a bright o
SO|Id 1H NVR (400MHz, d6-DMSO) 8 11.96 (s, 1 :
(s, IH), 9.43 (bs, 1H),%® 9.14 (s, 1H), 8.85 (m 2H)3r
8.60 (d, J = 4.8 Hz, 1H), 8.16 (bs, 1H), 7.85 (bs,s31
1H), 777(d|—L]:2.0HZ,1 1752m2l—|) 7.48 (d,
J =85 Wﬁ%bs 1Hk'\\r7NjiDj/§T‘ = 6.0 Hz,
Drd)proline 7. 2 dd , . 2.25 (s, 3H. M
(rsz_O,g (Mr1)+: 455. 1, 31%158] ilines 14, 33, 36, 40
einsimlar f sﬁron are used to make
otHH typd /nﬁr compounds! a simlar procedure
H-naﬁ?e A- 82 frlgmd nt er medi at €35. ampl e 2
N-(S (4-(Pyridin-3-yl)pyrimdin-2-yl am no) - 4-net hyl | ph
0¥4s) - 2- mor ghql (snaBMbbHIdiR3 41 £ Erﬁ&ff ThE8)phplo-eN1-oihed 30 |
Iﬁl ?\I ﬁj(}\l %Qt Lr%o)rpomyg )E%p&lleNAl .
[Begared[foﬁngg]lsmg s1m11ar procedures to the synthesis of 3 4-(5- Bromopyridin 3-y1)-N-
(%ﬂ(xej?ﬂ:l)é—fg_—%ﬁ%/p%l:e%g)lyﬁ Cll)l By rmlérréner %1 g{ﬁpérgg %0{{1 %0 ésn%sfnlflpfar Dieedures
tﬂmlierﬂyﬂdhésnﬁof(ﬂo mol ) and di i sopropyl et hyl ani ne (4
)J are heated at._ 250 Cin a m crowave, oven
BRI The ntparediy (horr mei €4 WO%rf@ﬂB?@tﬂW%@E@) po, (168
&@W WRoB! cOr @9ineNb.03 0rnf@9and 1©- 1%119 %@ osﬁﬂdg)t dr®Rea®d in dry
product is concentrated and so is ad
MISOl undes rﬁtrqun aESd°Cdor 16dn The nhxtwdl ig ﬂtllh@‘?cb\ﬁéh Riéhec aaddvashed with
([
St BRSO PR’ Rty BrBlby BB af R b in e
next step without further purification. MS (m/z) (M+1)*: 393.2.
[00147] Crude N-(2-methyl-5-nitrophenyl)-4-(5-morpholinopyridin-3-
yl)pyrimidin-2-amine 32 is heated with SnCl, (0.78 g, 4 mmol) in EtOH (5 mL) at reflux for
2 h. Aq. 1 N NaOH is added until pH > 14. The mixture is filtered and washed with
dichloromethane. The combined organic phases are concentrated and purified by preparative
HPLC to give 33. MS (m/z) (M+1)": 363.2.

[00148] Compounds similar to 33 can be made by coupling compound 31 with

different amines.

Synthesis of N1-(4-(5-(difluoromethoxvy)pyridin-3-yD)pyrimidin-2-yl)-6-methylbenzene-1,3-

diamine 36
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concentration which is further triturated in
MeOH Et 20. After filtration, the product Bl is

7 1. SnAI25| m

wobaoaiossed7 as of f-white solid. 1H NVR (400MHz, PCT/US2007/083543

d6- acetone) 6 9.47 (s, 1H), 9.22 (s, 1H), 8.56 (dd, J

= 4.7, 1.6 Hz, 1H), 8.45 (m 1H) 8.41 (m 1H), 8.4

(m 1H), 8.15 (d, J = 5.1 Hz, 1H), 7.87 (s, 1H, 7.37

(m 2H), 73(d J:51Hz 1 , 7.17 (s, 1H), 7,11

(d, J=8¢2 703 dNJ-Nd) 1.2 NH) NH,

3.63 (tf & j@ﬁz Dﬁ)j‘/

8:24 (s, 620,10

procedur ¢ ut| lizing—

6- chl or - Ny ( 4- nethy'NaOéd(4 pyti di n-3-yl ) pyri

yl am nol FI|) ni coti nam d 4 nternedi at

used to prepare exanples B-12 and B- 13, B-16 and

B-17. Exarple 3 35

2- (3- Hydr oxypropoxy) - N- (3-(4-(pyridin-3-yl)pyrimdin-2

[09149i no) - 44-(Frdiethok phveidinl )-plyN-(Bi- methyll—fcautlbmeam)meln(ﬁiﬁ-lamine

{3t el sopened b pokloomedee A 6 3L poe i inoduced

d}bm -af A TRY FulixdinB qs’sstwfehﬁw B @b dhd ZuydcBBd BP Ylod-daetibY kphe water.
-2- chl oropyri di ne-4 carboxam de A (0.048 nmol )

$Q1,1da]?§@)@]d i @dﬁecﬁwﬂ urté >of 4.prigsamiture 3s gxigicted( witly glighippmethane.

( l; té L

m X%I{l}?‘gédl g] ﬁo :mglg 1ddlg Qg@g’% é%au}? IkheggrsnmgtfF fle ?'grhe solid is

fiplteme df and drlb@/urmeemnan mwgVM@l@mGNiswhwelnoqg fuidheieprification.

TR R R N e

rﬁg 44.3 (einoly 1s—héate414wfrli NabiH) (249m440.6 Sumdiiand &188,C9,88 (9Mmg, 0.6
8. 60 J =52 Hz, 1H),

81508 i o
nzmsié in g RMJF (1ppl) ;g igrgwaye ovey a8 §9°C fpy) 45 min The pegidue is
cilggblvgﬂn etﬁ%lsd%etgtt%'and Mhedklalswitgp A‘}ter ccﬁlcghtlldﬁcﬁ)l ]tllﬁD cruée é&ture is

nglfle@b& silicalge@ el ghlpmatogmphy myq m’ega)e (He![&ar)es- 1457V/g_) to give 35.
If}fg %\()[O%/ 0357§q37 PCT/ US2007/ 083543 A sim |l ar
ure uti'lizi ng
[Gershl] or 0- N- $34¢5uhd) Yl :33nidh (Pyeatedivieh3Sndl) (0)39i grdimiol2 in EtOH (2
yl am no) phegé L‘\rln cotinamde 15 as | nt er nedi at e _was
r

RSB Eipioepr BN Y added ugt] g & Ip The Piiyyg ifiliered and washed
with AchBYdntethale Sk c)oﬁ%'[ﬂemoﬁjéaﬂlczpﬂéééé‘ M Qricdicfad4o %N@%H Which is

- 3- 0x0- 2H-benzo [ b][1, 4] oxazi n- 6-
used without further purification. MS (m/z) (M+1)": 344.2.

Synthesis of N1-(4-(isoquinolin-4-yD)pyrimidin-2-y1)-6-methylbenzene-1,3-diamine 40

Pd(OAc),

H H
s phos NgoN NO Ny N NO
Y NaOtBu \r TMSCI/NaI | \\r 2 POCIy | Y D/
ZN = NN
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OMe OMe

PdCl,(PPhs), /\@( /\@/
Na,CO5 ZN Ha,, Pd/C /N
_— —_—

B(OH), 7 .
2 Ns N

Nx 39 40
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yl)-4-met hyl benzamde D2 HH NN CO2H O HATU NI'N |1 O
NJ:::~NO0 .N, DDEA, HH i t RZNHO Di t N~ N6

WO 2082580p00161] PCT/US2007/083543
3-(4-(pyridin-3-yl)pyrimdin-2-yl am no) - 4- met hyl benzoi
c acid 9 (0.1 nmmol),
6- am no- 2H- benzo[ b] [ 1, 4] oxazi n-3(4H)-one (0.1 mmol)
and HATU (0.15 mmol ) are dissolved in dry DMF (0.5
hQQ)SZdtt re. Bimismm@rlyl(égh% amiaie TMPB 0l ¥Hiphlopnetded 6.7 mL,

th ture

é?hﬂ rn?%aﬁﬁ_%n %u t na I’?R]g 1 c]15 1%61;11 éeﬁtagiior ‘%etgr E(P min under

Iﬁmmua dodd2icas. Bo t-ﬁE:PeaSﬁtlari mixddie NI\AadécﬂQ@Miis 2 MGN@UB@)(S(EmL) and
lO. 78 (s, 1H%( 10.15 (s, 1H), 9.
?_]Blorogletilgne( (g 'lq_q_BnL) ghe Qrg@alg layj:r 1S sipaﬁatech v&gsll_qil waﬂyater dried over
a §é4 8. aglﬁ (%ncgrhpatedS 2(3 a&ﬁgrd J g 1=es§iu'€|z ofl H)crudz 7;LL(2 methyl 5-
(dd, tz, 1H), 7.59-7.64 (m 1H),
Sireptenstaiiny pyanin ehg( oo Hie 19idne . adthg POCIATS (o) and. the

r(,%ﬁtlr% Iq%xéur% %eﬂui%f‘ fo(r%d% )zce?s ]%(?_Elf %%Zeél%zvfz% fl‘rr%%ug %ﬁe residue is

dissolpd (Vitizhldton#B3n (108, rsh)riwhagtied miﬂmclﬁﬁi@[)@ solitidr, Zlried over Na,SO,4

1B REoB HoN B3 o B B Bl et 3 hich i used
@ﬁ%@fuﬁh&éﬁﬁﬁka&@n Bu8 (h9) @c/ll?) @S@”@d&?ez 5
Met hongérl d| n- pyrim di n-2-yl an no) - 4-

N-
§5|$§}| | phen%C’ﬂolo ynetlgylfﬁemﬁgphenyl)pynmldm -2-amine 38 (I g, 4 mmol),

BRI E RS LA AR AR AR &2 o are addea

tBch( 42Rin B )v2«Tlegduippdd ¥ath A stNal2ECOBheCGlial2s véhtéd fddNefdldd with nitrogen five

[ 00162] .

RET3. CADIERIS GRy Pt 11282351 3 AyCR: by Byl agd by

§yﬂﬁ%e' Fhérehhy |sealel1'ﬂ'nﬂl’1€zﬂ€cpfit35@°@ &rhoxaR AR %ré@a@?elandltlons The
nmet hoxy-5-(4,4,5,5-tetranet hyl -1

lalwzab%flmf% apd 91|11)t?§§/ Wilthqurgﬂqf@n@h@enﬁﬁpl) W&Srlilerlgpd{ﬂmhl‘é)NaOH (50
I%E)]'%hé ggrgé‘?RMé )xzaéﬂe v@}ﬁil ﬁ @I ask IS ev?@ﬂgt&&%agéng%red in

equi ppe stir
fireefz¢rl dvechighit tdgive |ptqtloge39 ziS| a/eplitdi prexgpitafe, whith oxAleed ndBdried. MS

@z)s(s/ﬂﬂﬁgg%egus Na2CO8 (3.1 M 0.12 nmol) are added

he Schlenk flask is sealed and heated at
[6154¢ f or 1m(mqmﬂmde|ry1) NLCLrRWRN S - @b}she 1 PP EmidilPR Gmine 39
ur|f| catl on gives product E4 as a TFA salt. 1H NWR
200 .55 mmo % is dissolved in MeOH (10 mL) and stirred at rt under 1 atm of
hydrogen in the presence of 5% Pd/C (140 mg) for 3 h. After filtration, the solvent is
removed to yield N-1-(4-(isoquinolin-4-yl)pyrimidin-2-yl)-6-methylbenzene-1,3-diamine 40

which is used without further purification. MS (m/z) (M+1)": 328.2.

Synthesis of N-(3-(4-(5-bromopyridin-3-yDpyrimidin-2-ylamino)-4-methylphenyl)-2-

methyl-5-(trifluoromethyl)oxazole-4-carboxamide 42
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(400MHz, d4-nethanol) 8 9.12 (s, 1H), 8.64 (s, 1H)
8.59-8.62 (m 1H), 8.55 (d, J = 5.4 Hz, 1H), 8.23 (s,
wak)ogo7go324 (d, J = 5.4 Hz, 1H), 7.27-7.35 (m PEY/USBOT83543
(s, 1H), 4.45-4.52 (m 2H), 4.03 (s, 3H), 2.33 (s,
3H), 2.28 (s, 3H), 1.36 (t, J =7.1 Hz, 3H. M5 (nm2)
(Mr1l)+: 444.2. A simlar procedure utilizing
N- (3- (4-chl oropyri m di n-2-yl am no) - 4 met hyl phenyl ) -
1H i ndazol e- 3- car boxam de 22 as int di ate was used
to pnppare exanpl es Eyl to E-3 le 6 T
Ng#i no) I Ve et hY1_-3- (4NN A -’N/>\
I Jjﬁgﬁﬁw 2- vyl ﬁE/;E:Eryl)furaN‘ﬁ\calbo n1 F-
N OH H Gndl, N N \>-NH O HNHATUNH - N - B
Na2SO4, CH2 i N F-1 45 W&EQOOS/OSS 7
Us2007/ 083543N 0163] A mi xture of | P
N-( 3B 4- (pyri di n- 3>yl Ppyri mi di n- 2- yl ani n0)Z4%
met hyl phenyl ) - 4- f or ml cycl opent a- 1, 3- di enecar boxam de
16 (0.03 mmol ), diethylam ne (0.09 nmol ) and excess
MBS | n di-chBeamopetitiardeyl{-0-(3-mdthyliSsnigéphendpyamiditi-2-amine 31

Y ORI .

for emar 4.1 VR Nk Cil AN walioH 9radimgptmilfre’i9Witete adll fnabikd with
t he correspondlng product F1 as a TFA salt. 1H NWR

igdermmgthars Thrseybiged oreamic phasey pp, cogeepgated to gipg 41 gvhich is used
52 (m 2H), 7.99

\%ﬁhou E%thef;‘p g@ a(t{oﬂ éb(m/zi(l\g oy 35%?)’_3588% 2a i 1

OO (m 1HT1udd NoO-(4-63- b@h‘l)JPylﬁhﬂﬁ yOpyrididjn-2-21) B6m¢thylbenzene-1,3-

(ﬁta;\%i’nﬁ :!ll @3% ;P:ﬁoé)\]i? ?tirzédzwilt_tllzlm%@yl—5—%ﬂ{l&{o%r?ethyf)%%glg—ﬁ—carboxylic acid

(Nei ﬂrgrmtsbxﬂlol;% -HAT(RYS1 Bigne.86 Y@y andDOEX 3.3 a4, aqmble in dry
-5-nor phol i noni cotinamde G (0) r Pd2(dba)3 N
3 TR TongoNpiR Rpa myxture j§ purified by\premaratiye i Co/eplqulNN (3-(4-

(|5—l!er)pyNdQl—3—yl)pynm1d1n—2—ylam1no)—4—methylphenyl)—2—methyl—5—
(trifluoromethyl)oxazole-4-carboxamide 42. MS (m/z) (M+1)*: 533.3, 535.3.

Example 1
N-(3-(4-(pyridin-3-yD)pyrimidin-2-vlamino)-4-methylphenyl)-5-chloro- 1H-indole-2-

carboxamide A-6.

c
c
HOOC / N\rH §
N

T
HATU, DIEA

= | HCI

N
2. HCI, methanol

A6
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LIN(TM5)2 HN~O N N 17 G1 [00164] An oven-dried
vial is charged with Pd2(dba)3 (0.011 mmol), 2'-

w@ diospsdoohexyl phosphi no) - N, N- di net hyl bi phenyl - PEEIB2067/083543
(0.013 nmol ) and N-(3-(4-
(pyridin-3-yl)pyrimdin-2-ylam no) - 4- net hyl phenyl )-5
- bronopyri di ne-3 -carboxam de (0.216 mmol). The vi al
is evacuated and back-filled with N2. Then Li N(TMS)2
981571 i on ( 16AMeithy]-RHFA4- (QYIﬂiimrﬁ)yl)Plrimiddi Oy Braz¢ne- nd-Yiagme S5 (0.27
RGBS 05 22 R BB B o B D9 i oo

ihary HMMIE mIher i GBlwobﬂopgethmaXﬁnér(G nhiSolp urddtiée thy solution. After
fr epar ative HPLC ( ACN wat er é%r adient 10-709% to afford

e the Biytwe pohidtery WSk ststhepoldd mle- dherpigcigifapte is fligregypyashed with
&@tﬁ%ﬁd &fﬁ:dlg[}{és@)vaﬁlu%pto%ffo% illgat yeﬁovg 5011(? %Vhlcilﬁ'g the19 s& ended in
ipgthanpHpnd el wegh HIH)(0.27mB pf 4162 m @@@1@11 @g,ggrgdﬁoxane) After 1h the

g}rl{ré@z%g 7c/(3(? ?oggryg’esi g,ga gﬁr&p Aﬂgf agul%"ént %-rf'grg tfe ég%&ﬁ?}s as a bright

dhfge sali@SH NSIR @B)MHNEL(DUISD) ¢ Nt Dp+s, 14581230 Ex aploet3qbs, 1H),

?h;f% (kSR IG B A i B EA T, B2 D) 3 .-

A @&/lew(ﬂnp@mgemd JDI- E%i\llﬁb\h\%\(bs\ 1), 7@5 ™ ﬂv%o Hz, 1H),
H2N N 14 H6 £001651j Pyridin-2-amne (5 ny, 05
ldyl. 1381 3Bélznih 227 (Al éé@%@n/@)ﬂf(wlﬁg 455.0. 017 mml)
I}(\)p]f%?i ;I'I5-|E rrg{”ﬁ{’)%(sylggé? ég tf)166§/ lrnlacrlﬁ i szmz r \}‘(Izsfuog are used to make
aredrinylebefized nemaoudddisary mﬂmiMV Hrddzdnng,to @za%A-rﬁrﬁﬁn) inte@mediate 5.
added and reaction is quenched by adding MeOH after
20 m n,. Solvent is renoved and the resi due is purified

arative HPLCto glve urea H 6. HNI\/R(4OOI\/H2

ohﬁ . ngh'ﬂ):-A—

qaiboxamad?mlg (s, 1H), 7.78 (t, J = 6. 3 Hz, "1H), 7. 48
(m 2H). 7.2 (m 2H). 7.03 (1H, J = 5.7 Hz, 1H), 3.86
(s, 3H), 2.55 (s, 1H), 2.21 (s, 3H). M5 (nlz) (M+l)+:

434. 2 =
H

Y “O/th' | N/THDHE/QNOO

morpholine, DIEA

" g
N N
A1 B-1
[00159] N-(3-(4-(pyridin-3-yl)pyrimidin-2-ylamino)-4-methylphenyl)-2-

chloropyridine-4 carboxamide A-1 (2 mmol), morpholine (10 mmol) and
diisopropylethylamine (4 mmol) are heated at 250 °C in a microwave oven for 8 min. The
mixture is purified by preparative HPLC (ACN/water gradient 10-70%). The combined
solution of product is concentrated and solid Na,CO; is added until pH = 10. Extraction with

dichloromethane and drying over anhydrous K,COj3 affords a mixture of solid and oil after
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[00166] Anilines 14, 33, 36, 40 or others nmade in

simlar fashion are used to nake other type H final
W@IPpOs8IEE using a simlar procedure to nake HPGI/URINT/083543

internedi ate 14. Exanple 9

N-(3-(4-(5-((2S, 6R) -2, 6-di net hyl nor phol i no) pyri di n-3-y

) pyri mdin-2-yl am no) - 4-

nmet hyl | phenyl ) -2-methyl -5-(trifl uoronet hyl)oxazol e-4-c

@mmmﬂalﬁmdwhilch 1s heaQripQa8] 06BN/ HRECT./ Amdﬂwt@%&w@m@ct Bl is

%lila[lneg as o \xl,/]heltelso% hwl\%(%do%}! 9\ —6ce}on%5 %% 417 8 ,%2,.9 ((% dH), 8.56

(lag,,J£)4O5ﬁ6mfpn1)1), SaisTE mm lmnmhloth@ 4(@;3 um,,s IB(HZJ 5 1 Hz, 1H),

nmmol ), K3PO4 (24 ng Q mﬁ

Tl Hhd 3-@b g e é%ffﬁréHZ@l iirﬁ?oﬁs Hé)ré é‘ért ea8211ﬁz 1H),

’ﬂ@ﬁy%d@'\@oSanQernlltU agen, at OPG, fe1, 3@4& 7308 oA Xtne4 (s, 3H).
Itered and purified by preparative HPLC to give

MS(HI/ZDI-QW e@mwaz d6-DMBO) 8 10.52 (s, 1H), 9.04

(s, 1H), 7 (dd, J =5.5, 3.4 Hz, 1H), 85 (m 2H),

8.06(s,1|—|) 8.02 (s, 1H), 753(d J = 6.8 Hz, 1H),

A. Anild, ProeedBurd hiziliziky) 63hl&rbNd4 mdthyd- 8(43(deanl=j)l)pyrzmzdm 2-

. 68 3 34
)§ ino)%frp%?)paotmynud%l%gl erngeq’at \«és Z(SF# Q))'_Br(lﬂﬂﬁiprzféég éZ and B-
1084w dnaB17.epeating the procedures described in the
above exanpl es, using appropriate starting materials,
the foll ow ng conpounds of Formula I, as identified in
E_mm_l are obtained. Table | Exan'pl e Structure M5
. . : . d. ,met hanol )

3 ’ ’ 86 - X, 0~-Cb
rﬁéﬂlylp&nSEm(rdhne#ceﬁbdlxaiﬂYde N2HN lH) 8. 48 (d, J= 5.2 Hz,
0 1H), 8.28 (s, 1H), 7.95 (s, 1H), 7.84 (d, J=5.1

WY BN %QYQ

DMSO
| 150 °C
N
Al
[00160] N-(3-(4-(pyridin-3-yl)pyrimidin-2-ylamino)-4-methylphenyl)-2-

chloropyridine-4 carboxamide A1 (0.048 mmol) is added to a mixture of propane-1,3-diol
(0.48 mmol) and NaH (0.24 mmol) in DMSO (1 mL) and the reaction mixture is heated at
150 °C for 2 h. The mixture is purified by preparative HPLC (ACN/water gradient 10-70%)
to afford the corresponding product C2 as a TFA salt. '"H NMR (400MHz, ds-DMSO) §
10.40 (s, 1H), 9.41 (d, J = 1.44 Hz, 1H), 9.14 (s, 1H), 8.83-8.88 (m, 2H), 8.60 (d, J = 5.2 Hz,
1H), 8.15 (s, 1H), 7.83-7.88 (m, 1H), 7.53 (d, J = 5.2 Hz, 1H), 7.41-7.49 (m, 2H), 7.32 (s,
1H), 7.23 (d, J = 8.3 Hz, 1H), 4.38 (t, /= 6.5 Hz, 2H), 3.57 (t, / = 6.2 Hz, 2H), 2.24 (s, 3H),
1.85-1.93 (m, 2H). MS (m/z) (M+1)": 457.1.
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A-2 H421.1 N O O\H
d6- F F DVSO 811 7 ( 1H), ~ -NH 10.2 (s, 1H),

9.29 (s, N 1H), 9.01 ( 1H), 8.69 NH O (d, J= 3.2

Hz, 1H), 8.52 (m 2H) 8.09 (s, 1H), 7.67 (d, J= 8.4

Az sirz’glld)r mo?e@@e(mtilizing 5,‘0?2@’0(1%{4 m@z}h[yl 3-¢- @8”}@'(1 3-\])pyrimidin-2-

3
y(lﬂﬁlgﬁﬁényégpcbt%@ %Sc%f éntl_lbwtedzatel S useagzzogéep(lre ex&tyﬁles 6—90t6 C-12.
(s, -NHOOlH) 8.76 (d, J =4.4 Hz, NA-~l 1H),
16d, J 8.0 Hz, 1H), 855 (d, J:4.8HZ 1H),
Ta%%'ﬁ‘- s 1, 7.7 | 7.67 (m 1H, 7.49 (m
idip-2gylamipy iy dpg3-oxe-2H pemzo[bA[ hloxazin-6-
\(1?'4 m:lafhvgoegzajﬁ'ﬁdeDm 2 24 (S 3H) A—5 N O 441 2 N

Hz, 1H), 7.56 (m 1H), 7.4 (dd, J = 8.2, 2.1 Hz,
1H), 737( J=52H, 1H), 7.28 (d, J = 8.2 Hz,
WaR)os08R038 (s, 3H). 48 WO 2008/ 058037 PCT/ US20BCT/0SBBAEs3S43
o O NA3 F 516.1 i HNVR (400MHz,
S,
S,

N COH HATU
N D/ /@: l DIEA H
N O
H DMF
[00161] 3-(4-(pyridin-3-yl)pyrimidin-2-ylamino)-4-methylbenzoic acid 9 (0.1

mmol), 6-amino-2H-benzo[b][1,4]oxazin-3(4H)-one (0.1 mmol) and HATU (0.15 mmol) are
dissolved in dry DMF (0.5 mL) at rt. Diisopropylethylamine (0.50 mmol) is added to the
solution. The reaction mixture is stirred for 1 h at rt. HPLC purification affords the target
compound D2 as a TFA salt. '"H NMR (400MHz, ds-DMSO) 6 10.78 (s, 1H), 10.15 (s, 1H),
9.29 (d, J=1.7 Hz, 1H), 9.18 (s, 1H), 8.74 (dd, J = 1.4, 4.9 Hz, 1H), 8.52-8.58 (m, 2H), 8.23
(d, J=13Hz, 1H), 7.71 (dd, J = 1.7, 7.9 Hz, 1H), 7.59-7.64 (m, 1H), 7.54 (d, J = 2.4 Hz,
1H), 7.49 (d, J = 5.2 Hz, 1H), 7.40 (d, J = 8.1 Hz, 1H), 7.23 (dd, J = 2.4, 8.7 Hz, 1H), 6.92
(d, J=8.7 Hz, 1H), 4.54 (s, 2H), 2.34 (s, 3H). MS (m/z) (M+1)": 453.2.

A similar  procedure  utilizing  3-(4-(5-methoxypyridin-3-yl)pyrimidin-2-ylamino)-4-

methylbenzoic acid 43 as intermediate was used to prepare examples D-5 to D-12.

Example S

1H-pyrazole-5-carboxamide E-4
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"~aNHcm- NHHONO A6 455.2 i H NWVR (400MHz, d, -
C- NH DMBO) 611.96 (s, 1H), N H 10.30 (s, (1H), 9.43
W@ 20086580BH N 1H), , 9.14 (s, 1H), , 8.85 Q (nPCEH$2007/083543

8.60 (d, J =4.8 CNOC Hz, 1H), 8.16 (bs, 1H), 7.85
(bs, 1H), 7.77 (d, J = 2.0 Hz, 1H), 7.52 (m 2H),
7.48 (d, J = 8.5 Hz, 1H) 7.43 (bs, 1H), 725 (d, J=
6.0 Hz, 1H), 7.23 (dd, J = 8.5, 2.0 Hz, 2.25
(s, 3H). 49 WD 2008/ 058037 PCT/U82007/083543 -7 NH H
4512|HN (400

M_{g DVBO) 6 11.5 (§, W
& ~INN. O 1H), 8.99

\r%ﬁg Y 1H), B eFPrpee 5. 4 Hy, /}@f 48
@% : , 1H), 8.0 CQNL&@ 1H

7ef3 (d, J = 5.2 Hz,F1H), 7.23 (d,

7.12 (s 1H), 6.87 N ,o:r-96 2N .
(s, 3H. A-8 N O 400.2 d6- DMBO) NVR b 9.56 9.56 (s,
[Dbiﬁz] N H H 8.304LBlorop¥limidh-2§1a(Eno)-4lkBthy1Bhens]) (1Ssthyl i) methyl-

1H p;razole S-carboxamide 25 (0.021 mmol), 3-methoxy-5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)pyridine (0.025 mmol) and Pd(PPhs) »Cl, (0.0014 mmol) are added to a
10-mL Schlenk flask equipped with a stir bar. The flask is evacuated and refilled with
nitrogen five times. 1,4-Dioxane (0.8 mL) and aqueous Na,COs; (3.1 M, 0.12 mmol) are
added by syringe. The Schlenk flask is sealed and heated at 150 °C for 10 min under
microwave conditions. HPLC purification gives product E4 as a TFA salt. 'H NMR
(400MHz, ds-methanol) 8 9.12 (s, 1H), 8.64 (s, 1H), 8.59-8.62 (m, 1H), 8.55 (d, J = 5.4 Hz,
1H), 8.23 (s, 1H), 7.54 (d, J = 5.4 Hz, 1H), 7.27-7.35 (m, 2H), 6.70 (s, 1H), 4.45-4.52 (m,
2H), 4.03 (s, 3H), 2.33 (s, 3H), 2.28 (s, 3H), 1.36 (t, J = 7.1 Hz, 3H). MS (m/z) (M+1)*:
444.2.

A similar procedure utilizing N-(3-(4-chloropyrimidin-2-ylamino)-4-methylphenyl)-

1H-indazole-3-carboxamide 22 as intermediate was used to prepare examples E-1 to E-3.

Example 6
5-((Diethylamino)methyl)-N-(4-methyl-3-(4-(pyridin-3-yDpyrimidin-2-

ylamino)pheny)furan-2-carboxamide F-1

a O/lﬁ

Q
NH O H @NH O N
N 2 J N 7

@) A\
7S \H N _ )NH
=N o N
7 NaBH(OAQ)s  / N\
_N 16 Na2SO4, CH2C|2 _N F-1
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CQ N (d, J=7.6 Hz, 1H), 8.52 (d, J= 6.4 Hz, 1H),

8.04 (s, 1H), 7.59 (m 1H), 7.43 (d, J=5.2 Hz, 1H),
wQ2®3/088937 J= 8.0 Hz, 1H) 7.17 (d, J = 8.0 Hz, PAFPS2007/083543

6.65 (s, 1H), 2.25 (s, 3H), 2.21 (s, 3H. A-9 482.2

i H NVR (400MHz, d6- O~NH O DMBO) 6 10.2 (s, 1H), N
9.28 (s, 1H), 8.99 (s, NH O 1H), 8.69 (d, J = 4.4 Hz,
1H), 8.51 (d, J = 4.8 Hz, CQ O 1H), 8.47 (d, J = 8.0
BEIGLH) 8. 01 (mixge), 7983 NdH(S(roines-pipyibHyip 2716Rino)-+

r&ﬁ%ylgl}i%nyl)—%—égn)gkrzxdaf%lta%,gdlitg@c%rbox%e lig &(& Ig,tg%l) dleﬁmlamme

N 50 WD 2008/ 058037 PCT/ US2007/ 083543 A-12 ~N1~N O
Mﬁ{(@Ac)g (0.15 mmol) is added and stirred overnight. The mixture is purified by

preparative HPLC (ACN/water gradient 10-70%) to afford the corresponding product F1 as
a TFA salt. '"H NMR (400MHz, ds-DMSO) § 10.14 (s, 1H), 9.28 (s, 1H), 9.01 (s, 1H), 8.70
(d, J = 3.6 Hz, 1H), 8.52 (m, 2H), 7.99 (s, 1H), 7.57 (m, 1H), 7.44 (m, 1H), 7.23 (m, 1H),
6.94 (m, 1H), 4.50 (s, 2H), 3.13 (m, 4H), 2.55 (s, 3H), 1.25 (t, J = 7.2 Hz, 6H). MS (mn/z)
(M+1)": 479.2.

Example 7
N-(4-methyl-3-(4-(pyridin-3-yDpyrimidin-2-ylamino)phenyl)-5-morpholinonicotinamide G-
1
)
r Pd.,(dba)s N
~
H w A A
BP0l
/N PAN O
L|N(TMS)
| AN
I H o
NZ 17 '\—/ N-# G-1
[00164] An oven-dried vial is charged with Pdy(dba); (0.011 mmol), 2'-

(dicyclohexylphosphino)-N,N-dimethylbiphenyl-2-amine  (0.013 mmol) and N-(3-(4-
(pyridin-3-yl)pyrimidin-2-ylamino)-4-methylphenyl)-5-bromopyridine-3-carboxamide

(0.216 mmol). The vial is evacuated and back-filled with N,. Then LiN(TMS), solution (1M
in THF, 1.0 mL), 1,4-dioxane (1 mL) and morpholine (0.26 mmol) are added via syringe.
The mixture is heated at 140 °C under microwave conditions for 45 min. The resulting
mixture is purified by preparative HPLC (ACN/water gradient 10-70%) to afford the
corresponding product G1 as a TFA salt. 'H NMR (400MHz, ds-DMSO) § 10.5 (s, 1H), 9.35
(s, 1H), 9.07 (s, 1H), 8.76 (d, J = 4.0 Hz, 1H), 8.62 (m, 3H), 8.10 (m, 1H), 8.02 (s, 1H), 7.67
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UHNONH NA13 Cl 524.2 NONHN NOON ON A14
ONH466.2 -NHO O NO CON A-15 NH436.2 HO N
w0 0008/058087 ON A-16 0 414.3 H %H ~Q Q curpCT/UBR00M83543
A-17 0 1 428.3 HN Ora Q\N~r HA-18 Cl 483.1 )-NH N

-b -NH CoN N OA19 ONO 400.2 NHN~~j % |~ HO

(m, 1H), 7.48 (m, 1H), 7.23 (m, 1H), 3.79 (t, J = 4.8 Hz, 4H), 3.35 (t, J = 4.8 Hz, 4H), 2.25
(s, 3H). MS (m/z) (M+1)*: 468.2.

N
OMe H2N OMe
14 H-6

[00165] Pyridin-2-amine (5 mg, 0.05 mmol) is mixed with triphosgene (4.9 mg,
0.017 mmol) in dry THF at 1t for 20 min. N-1-(4-(5-methoxypyridin-3-yl)pyrimidin-2-yl)-6-
methylbenzene-1,3-diamine 14 (15 mg, 0.05 mmol) is added and reaction is quenched by
adding MeOH after 20 min. Solvent is removed and the residue is purified by preparative
HPLC to give urea H-6. '"H NMR (400MHz, ds-DMSO) & 10.46 (s, 1H), 8.98 (s, 1H), 8.91
(s, 1H), 8.54 (d,J =5Hz, 1H), 844 (d,J=2.4Hz, 1H), 8.05 (s, 1H), 7.9 (s, 1H), 7.78 (t, J
= 6.8 Hz, 1H), 7.48 (m, 2H), 7.2 (m, 2H), 7.03 (1H, J = 5.7 Hz, 1H), 3.86 (s, 3H), 2.55 (s,
1H), 2.21 (s, 3H). MS (m/z) (M+1)": 434.2.

[00166] Anilines 14, 33, 36, 40 or others made in similar fashion are used to make

other type H final compounds using a similar procedure to make H-6 from intermediate 14.

methylphenyl)-2-methyl-5-(trifluoromethyl)oxazole-4-carboxamide I-1
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D /N-N 51 WO 2008/ 058037 PCT/ US2007/ 083543 A-20 H

511.2 NHO ONONONO O550.2 A-21 F >Fo ON HN 11
WO R0oBI@ssTB7 ON A-22 0 | 442.3 OM HN O- O N Ne¢T/US2083083543

0 386.2 HNOO O- NOH NA-24 H462.2 O/INNOONDO

ON A-25 490.3 N~NNHN \% HON OQ N 52 WO

2008/ 058037 PCT/ US2007/ 083543 A-26 0 400.2 HN

FaCnQ FaC —q

NP P W

Y N [T N

_N 0 AN O
Cul, proline

A ? AN

N/Br N/N/\l/

42 ° 4

Compound 42 (30 mg, 0.056 mmol), dimethylmorpholine (13 mg, 0.12 mmol), K;PO, (24
mg, 0.11 mmol), Cul (2.2 mg, 0.006 mmol) and L-proline (2.7 mg, 0.012mmol) are heated
in dry DMSO under nitrogen at 90°C for 16 h. The mixture is filtered and purified by
preparative HPLC to give I-1. '"H NMR (400MHz, ds-DMSO) 6 10.52 (s, 1H), 9.04 (s, 1H),
8.7 (dd, J = 5.5, 3.4 Hz, 1H), 8.5 (m, 2H), 8.06 (s, 1H), 8.02 (s, 1H), 7.53 (d, J = 6.8 Hz,
1H), 7.48 (d, J = 3.6 Hz, 1H), 7.21 (d, J = 8.3 Hz, 1H), 3.68 (m, 2H), 2.6 (s, 3H), 2.34 (m,
4H), 2.21 (s, 3H), 1.13 (d, J = 5.3 Hz, 6H). MS (n/z) (M+1)": 568.3.

[00167] By repeating the procedures described in the above examples, using
appropriate starting materials, the following compounds of Formula I, as identified in Table

1, are obtained.

Table 1
Example Structure MS NMR
# [M+1]*
A-1 417.1 | '"HNMR (400MHz, d,-
methanol) 6 9.3 (s, 1H),
HN Cl 8.65 (m, 1H), 8.6 (m,

—< 1H), 8.55 (d, J = 5.1 Hz,
Q—LN HN 1H), 8.48 (d, J= 5.2 Hz,

@) 1H), 8.28 (s, 1H), 7.95

(s, 1H), 7.84 (d, J = 5.1
Hz, 1H), 7.56 (m, 1H),
74(dd, J=8.2,2.1 Hz,
1H), 7.37 (d, /= 5.2 Hz,
1H), 7.28 (d, /= 8.2 Hz,
1H), 2.33 (s, 3H).
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O ,ca ONH NF455.2 FA270F HN ONNO O NN

O CO~ HHA28 NHO 413.2 cur NHaQO NA29 f N
wWo 208888032 N-N1~~~ ~N Nca HH O N A-30 439. PCT/NB20b7/(83543
NHO~O0ON CQO A31 NOO447.1 H7a HON ONC
A-32 \\ 465.3 /-N NH NfNHO O CQ¥ A -33 NH 433.17 ~

A-2 H 421.1
Or O §02NH
Ql

A-3 N 516.1 | '"HNMR (400MHz, d-
F——F DMSO) 5 11.7 (s, 1H),

@S—NH 102 (s, 1H), 9.29 (s,
¢ 1H), 9.01 (s, 1H), 8.69
NH O (d, J=3.2Hz, 1H), 8.52
O 0 (m, 2H), 8.09 (s, 1H),
{ 7.67 (d, ] = 8.4 Hz, 1H),

© 7.56 (m, 2H), 7.25 (m,
3H),7.08(d,J=72
Hz, 2H), 2.24 (s, 3H).

1H), 8.76 (d, J = 4.4 Hz,
0 1H), 8.63 (d, J = 8.0 Hz,
1H), 8.55 (d, J = 4.8 Hz,
Q 1H), 8.12 (s, 1H), 7.76
N (m, 1H), 7.67 (m, 1H),

A4 4522 | "THNMR (400MHz, ds-
@NH DMSO) § 10.4 (s, 1H),
d‘ O 9.33 (s, 1H), 9.06 (s,
0
N

7.49 (m, 1H), 7.36 (d, J
A-5 N o 4412
QIO S
O TN TN 0

1H), 7.10 (d, J = 8.0 Hz,
1H), 2.24 (s, 3H).
H 10.30 (s, 1H), 9.43 (bs,
—<5 :}—NH N 1H), 9.14 (s, 1H), 8.85
O )—@ (m, 2H), 8.60 (d, J = 4.8
N O cl Hz, 1H), 8.16 (bs, 1H),
7.85 (bs, 1H), 7.77 (d, J
=2.0 Hz, 1H), 7.52 (m,
2H), 7.48 (d, J = 8.5 Hz,
1H) 7.43 (bs, 1H), 7.25
(d, J = 6.0 Hz, 1H), 7.23

(dd, J=8.5,2.0 Hz,
1H), 2.25 (s, 3H).

=8.0 Hz, 1H), 7.28 (m,
A6 4552 | "HNMR (400MHz, d,-
»—NH DMSO) § 11.96 (s, 1H),

N

49



ONONH OO O 53 WO 2008/ 058037 PCT/ US2007/ 083543
A-34 0 403.2 iH NVR (400MHz, d6 HN S acetone) 6 9.63

W@ 2008058037 492 (9.5 (,

1H),
(m

5.3 Hz,
1H),

08.62 (d, J
N H2H), 8.33 (s,

1H),
7.81

1H),

4 LN

J 8.9(m 1H),

(dd,
7.41 (dd,

8. 88
N 8. 56
J

(d, BCHUS00Z/(83543

(s, 1H), 8.48
7.9, 5.2 Hz,
J=8.3, 1.9

1H),
Als.
422.

0

gFRr—O0Qa

1 (s,

2| Hz

rz, 1),

(c)/F
37 49
: ),
Na 1H, 8.72-8.74 (m
8.54 CNON(d, J=5.1
(s, 1H), 7.58-7.66 (m
1H), 7.40-7.44 (m 1H),

1

I~

O

/.

2 (
ﬁ’\ll\?zci
2 iH
N 9.
1H),

' 3
He
4

1H

0

7. @

St NM?%'(‘ OOM%IZ‘%P

ﬁjg@ ﬂ 1H),
Ny
21H{),1$199 Cls,H){,) 8. 69
@ 7% 68 .Hz, 1 HB 861
D(d 18 sgglz(lg )- 848
diz. 1§3: 8.08
(s, 1H) 52 (m, 2H)
743 (d,J=52Hz,
1H), 7.23 (d, J = 8.4 Hz,
1H), 7.12 (s, 1H), 6.87
(dd, J = 9.6,2.0 Hz,
1H), 2.23 (s, 3H).

A-8

400.2

"H NMR (400MHz, dj-
DMSO) § 9.56 (s, 1H),
9.30 (s, 1H), 8.96 (s,
1H), 8.73 (s, 1H), 8.57
(d, J=7.6 Hz, 1H), 8.52
(d, J = 6.4 Hz, 1H), 8.04
(s, 1H), 7.59 (m, 1H),
7.43 (d, J=5.2 Hz, 1H),
7.37 (d, J= 8.0 Hz, 1H)
7.17 (d, J = 8.0 Hz, 1H),
6.65 (s, 1H), 2.25 (s,
3H), 2.21 (s, 3H).

dN>—NH Cl
@Ng @Z;@)@(

482.2

"H NMR (400MHz, dj-
DMSO) § 10.2 (s, 1H),
9.28 (s, 1H), 8.99 (s,
1H), 8.69 (d, J = 4.4 Hz,
1H), 8.51 (d, J = 4.8 Hz,
1H), 8.47 (d, J = 8.0 Hz,
1H), 8.01 (m, 3H), 7.83
(d, J=8.4 Hz, 1H), 7.57
(m, 2H), 7.44 (d,J =52
Hz, 1H),7.39 (d, J =3.6
Hz, 1H), 7.23 (m, 2H),
2.23 (s, 3H).

A-10

386.2

A-11

C%U@r 5.

435.2
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(d, J=8.2 Hz, 1H), 2.56 (s, 3H), 2.23 (s, 3H). A-38

OF F 454.2 i H NWVR (400MHz, d6- F DMSO) 6 10.1 (s,
wakfhog/os8aBy 9. 33 (s, 1H), 9.09 (s, N 1H), 8. 79-BCBBSINT/083543

1H, O-ON 8.71-8.76 (m 1H), 8.57 (d, J= 6.1 Hz,

1H), 8.53 NH(s, 1H, 8.03 (m 1H), N 7.69-7.74 (m

2 Loy LN n

1H), 7.50 (d, J= 5.1 Hz, 1H), 7.33-7.37 (m 1H),

5 2] 83 (s, T2 22(s,—3H)-

ABy i GOV 0835437722 39 NH O 496. 2
ON- X570 401]2 HNO NNO O- O

N 11Ok ONO A-42 N 439.2 H

A-13 524.2

A-14 466.2

A-15 436.2

A-16 414.3

A-17 428.3

A-18 483.1

A-19 400.2




NN,(( )TFOO NA430 417.1 HNONON C N-N

CQY HA-44 0 451.2 F HN""NOF F CQPI1QX NHA-45 0
waomsAs807 HN O ON ON N~ N OQ H N 55 WO 200BCDE8D87083543

PCT/ US2007/ 083543 A-46 J 455.1 N O-s No NHO NN

O ONA47 414.2 N N NNNNNE A48 F F 526.2 ON

N: ) or NFO N~

Oy

A21 R F 550.2
H
N F 0
or H%
o) Cl

A-22 0O Iil 4423
i XON
oL @
ol
N
A-23 O 386.2

A-24 . H HWI@;\@ 462.2
N
egegs

A-25 490.3
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ON OA50 /erg 466.1 N ONHNONHN A 53 ~N 453.2
ONHN ONHAS54 400.2 OIT N 0-0 HN O A-55 N 436. 2

W@2043/0580By ON H N H A56 436.2 O O N 000 HN O PINE/US20M7/083543
56 WD 2008/ 058037 PCT/ US2007/ 083543 A-57 428.2 N NO
NNNY YON:)~7 OA58 469.2 p-Nlt FFp NHNF
pd.-~-dQ 1 A-59 O 414.2

A-26 0] 400.2

N
A-27 o S 455.2
F
HN
Qo
O O
O+
A28 N o 413.2
el
N N o7
A-29 N j@\ o 397.2
@j/@)\l\l N N
H H O
N
A-30 dl>_NH 439.2
N s
® —<f :>—NH 07\|
A31 NON @\O 0O o 4471
gyt G
N Cl

A-32 \©\ 465.3
NH N.
Ol ON
Cgf\ﬁ d N
Q

A-33 d‘>—NH 433.17
& Oy
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NON HHN N ~~ N A-60 482.2 NH ONHNOON NO

A-61 '5-NH 505.2 NOHOQOHOo\iF C~F A62 N
wWaA®sA580BY H~ Oi? N-b -N p00 A-63 439.1 HNPCI/NS2007/083543

ac~O-N O N A-64 372.2 HO o0 0~--C N HN O 57 WO

2008/ 058037 PCT/ US2007/ 083543 A-65 H N-( 423.2 O N HN

oN O N

A-34 0O 403.2 | '"HNMR (400MHz, d,-
acetone) 3 9.63 (s, 1H),

HIN ()S>_ 9.5 (s, 1H), 8.9 (m, 1H),

QN ( 8.88 (d, J =4.5 Hz, 1H),

O N/k 8.62(d, J=5.3 Hz, 1H),
N 8.56 (s, 1H), 8.48 (m,

N H 2H), 8.33 (s, 1H), 7.81
(dd, 7=7.9,5.2 Hz,
1H), 7.58 (d, J = 5.3 Hz,
1H), 7.41 (dd, J = 8.3,
1.9 Hz, 1H), 7.26 (d, J =
8.2 Hz, 1H), 2.73 (s,
3H), 2.38 (s, 3H).

A-35 d 480.3
»—NH F
CgN @NH N©
ON |

A-36 C?}—NH 4222
N
NH Q
Q o 00

A-37 Og_ 4962 | 'HNMR (400MHz, dys-
NH

Cl DMSO) §9.85 (s, 1H),
N /©/ 9.32 (m, 1H), 9.01 (s,
NH 1H), 8.72-8.74 (m, 1H),

O N 8.57-8.64 (m, 1H), 8.54

N d N (d, J=5.1 Hz, 1H), 8.35
(s, 1H), 8.09 (s, 1H),
7.58-7.66 (m, 4H), 7.46
(d, =52 Hz, 1H),
7.40-7.44 (m, 1H), 7.20
(d, 7= 8.2 Hz, 1H), 2.56
(s, 3H), 2.23 (s, 3H).

A-38 F 4542 | '"HNMR (400MHz, d,-
o F DMSO) § 10.1 (s, 1H),
N 9.33 (s, 1H), 9.09 (s,
ON— 1H), 8.79-8.83 (m, 1H),
QN N 8.71-8.76 (m, 1H), 8.57
78 (d, J = 6.1 Hz, 1H), 8.53
O N™ °N (s, 1H), 8.03 (m, 1H),

N H 7.69-7.74 (m, 1H), 7.50
d, J=5.1 Hz, 1H),
7.33-7.37 (m, 1H), 7.21
(d, J=8.3 Hz, 1H), 3.99
(s, 3H), 2.22 (s, 3H).
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A-66 1 417.2 N HO SON H NZO A-67 F HN-~rl 517.2 F

N OHNil ) ONONAGS HN< 446.2 NHN"NOON
Wa2@9/088037 S 466.1 -P -NH N o ~-NH N N A-70 /PGDOSDO7/D$3543
0S~N t ONHON\J A-71 462.2 NOHNNoO Olo o HN

o 58 WD 2008/ 058037 PCT/ US2007/ 083543 H 72 ~N 487.2

i H NVR (400MHz, d6 DMSO) 6 10.1 (s, 1H, NN 9.23 (s

ol ~n=7 [

D

e, s TN (T e e
2H) | 7. / = 8.4 Hz, I—/I@IZ-I), 7.54 (m 1H),
7.43 ‘@N;_éw

N O 'I\I
A-40 o 401.2
HNJ‘H&(O
N
Ay
N H
A-41 N__R 499.1
C%D@wﬁ&
@]
Q)
A-42 H 439.2
C%NY Ot 150-
@]
@)
A-43 O 417.1
O'\' HNJ\@NK@
.
A-44 - o) 451.2
HN ON .
OL o
O ¥
N
A-45 o 401.2
F
HN
qe
O N)\N
H
N
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(m 1H), 7.39 (d, J = 5.2 Hz, 1H), 7.20 (m 1H),

6.83 (s, 1H), 2.43 (s, 3H), 2.2 (s, 3H. A 73 O-
wa9msAss3H NVR (400MHz, d6- HN 499.1 DMVBO) 6 OPGILUSHN7/083543
1H), NH2 N 9.31 (s, 1H), 8.83 (s, NN 1H), 8.66 (d, J
= 4.4 Hz, N1H, 8.50 (d, J =5.2 Hz, ON?2H, 8.17
(s, 1H, 8.10 (s, 1H, 7.57 (m 3H, 7.40 (d, J = 4.8

Q N L 7 10 VAN |

=380 ,J.,4I.J.0\u,d—lo
3H). A-74 oy 524°0 T H NWR (400MHz,
1H), o NNF F b, 1H), 8.57
C1H) SBs99 N~ N NN ~~ (s, 1H),
6.8 Hz, 2H)| NO 7.21

O
©
—~
0

S
.51
0 N(( E 3H| 2.55|(m 4H), 2.22
( ) A 75 508.8 HN HONNOHN O
j (A00MHz,_d6l DMVBO)| 6 10.3 (s

A"H-D, NHNN~O911(S H) 863/(154,.2I\HN2H),‘8.28
(d, 2 Hz, NOlH) % (s| 1H), 8.11

N

A-48 — 526.2
O W K HF?\E%\/N‘\
g o)

e ey [

A-53 d 453.2
@)
N : HN NH
@)
O

N
A-54 400.2
HN N7
= N
0
A-55 N 436.2
@ ]
Ne _
O~y XX
NN
AS56 436.2
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(s, 1H), 7.97 (m 1H), 7.54 (d, J = 5.2 Hz, 1H),

7.45 (d, J =8 Hz, 1H), 7.25 (m 2H), 7.13 (d, J =
wG2@8ME8031H), 3.72 (m 2H), 3.32 (m 2H), 2.5BCT/[R2007/083543

8H), 2.24 (s, 3H), 1.89 (m 4H). 59 WO 2008/ 058037

PCT/ US2007/ 083543 A-77 0 472.2 NHH SU-4 N NONN

UGN :::a OA-78 n --\ NJ 576.3 NO--/ S- HHO N

fal n

op

A 70 [mlleY m I\
g U O000. IN N IN A=

TRl d
M
@)
(&

A-59 % 414.2

A-60 @ 482.2
e =@

A-61 C?%NH 505.2
Q 7O0L

A-62 d H 4992
7/N
O O
N

O
A-63 Jt 439.1
HN
N
HN
@E O
N 0] N

A-64 372.2
HN O
ety
@)
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J =8.3 H, 1H), 3.8 (dd, JI =J2= 4.9 Hz, 4H), 3.23
(dd, JI =J2= 4.8 Hz, 4H), 2.6 (s, 3H), 2.32 (s, 3H).
wWo2@3/0§803524.2 N NO OO OF NHH 0/\-NH N APGRUS)7/083543

488.3 N NDNNON Y N O 60 2008/ 058037

PCT/ US2007/ 083543 A-83 Co) v-/ 592.3 NO' ~O ON

NNNO ONOA-84 (0) 486.2 N NONNNO~ oNOA-85
A—§569' T H-NVR(400MHz; ' 95 (s, it —N

.%%/e(s, 1H), 8.81 (g (m 1H), 8.52

/ (d, O N(m 1H), 8.23

(m

1H

A-66 )\ 417.2
HN SN
O e
N HN
@]
A-67 517.2
- O
F N
©p O
N (@) N
A-68 446.2
e
N\\ N HN N
)~ O
A-69 @ o>\_(\s 466.1
O
Boalae
d NH N
N
A-70 N/ 500.2
@ 46
O T
N /©/NH
A-71 462.2
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2H)
(d,

2H) ,

D

7.46 (d, J
8.8 Hz,

J 3.

1H),
1H),

1H),
00 N7.50 (m 1H),

8.89 (

8. 45 (d,

5.2 Hz,

73

S,

1H),

(s,

FFOI1H),
J= 2.4

7.21 (m

Q

1

2.19 (s,
Wa3®sasiosy NVR (400MHz, d6- DVBO) 6 10.54 (s,
O 9.09 (s,

NH N N Hz, F Hz,

H),

[l A

7.13 (s,
3H),

8.54 (d,

1
3

[a]

7.04
3H). A-86
1POT/USOMDE3543
J 5.2
8.08 (m

3H),

s L1 NN

2H)

H) ,
.86 (s,

1

67
0(
. 9]

H-

N

TR ~NT B 0
QT ,3Z

A- 8¢

[ LN Lo lala] [
s, o), 225 (S,

l (dyJ 0 = 1.6 Hz,
8
1
1

US2007/ 083543

J;)\(ZE NH JE 2.
3.85 (s> 3H), 7.

" A 88

3H).
)MHz, d6- O N DMBO) 6 10. 3/ (s,
1H),

8
d
4

H g

-
7

S
.55
H) ,
m
7.2

01

) 485.2 O F F O b-NH NR\NrO

1
d
8
1
1

6
D1
D

U
16

H),
(d,
1
t

-

1

o N e

VO [2508RDE803
N

* [PH'NMR YA00MHz., d,-

o@D 6%0.1 L),
r03ds, B B.Hs, ),
.67 1) = 4. 8HO TH),
. S78 (1T, £B9 G,
1H),8.00(dH= 8.4 Hz,
Hz,
2,754 qn, B4, 7.43

m, 1H), 7.39 (d, #=5.2
Hz, 1H), 7.20 (m, 1H),
6.83 (s, 1H), 2.43 (s,
3H), 2.2 (s, 3H).

A-73

Cl

497.2,
499.1

"H NMR (400MHz, dj-
DMSO) § 9.61 (s, 1H),
9.31 (s, 1H), 8.83 (s,
1H), 8.66 (d, J = 4.4 Hz,
1H), 8.50 (d, J = 5.2 Hz,
2H), 8.17 (s, 1H), 8.10
(s, 1H), 7.57 (m, 3H),
7.40 (d, J = 4.8 Hz, 1H),
7.31(d, J =8.0 Hz, 1H),
7.18 (d, J = 7.6 Hz, 1H),
2.21 (s, 3H).

A-74

524.2

"H NMR (400MHz, dj-
DMSO) § 10.5 (s, 1H),
9.09 (s, 1H), 8.57 (m,
2H), 8.14 (s, 1H), 8.09
(s, 1H), 7.87 (s, 1H),
7.51 (d, J = 6.8 Hz, 2H),
7.21 (d, J = 8.0 Hz, 1H),
2.61 (s, 3H), 2.55 (m,
4H), 2.22 (s, 3H), 1.92
(m, 4H).

A-75

508.3

A-76

HN

537.3

"H NMR (400MHz, dj-
DMSO) § 10.3 (s, 1H),
9.11 (s, 1H), 8.60 (s,
2H), 8.28 (d, J = 5.2 Hz,
1H), 8.15 (s, 1H), 8.11
(s, 1H), 7.97 (m, 1H),
7.54 (d, J =5.2 Hz, 1H),
7.45 (d, J=8 Hz, 1H),
7.25 (m, 2H), 7.13 (d, J
=52 Hz, 1H), 3.72 (m,
2H), 3.32 (m, 2H), 2.51
(m, 8H), 2.24 (s, 3H),

1.89 (m, 4H).
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NO TO A-90 498.2 b-NHO ONHtDO NONA91 501.1

O FFOa-NHX;~NHNOO FNOSTA-92433.1iH
WORMS(O3OONMHz, d6 0 DMSO 6 10.32 (s, 1H), O NeCPUS2007/083543

(s, 1H, 8.92 (d, J eo N=1.6 Hz, 1H, 8.55 (d, NO
O-J =52 Hz, 1H, 8.46 (d,

HNOUJ =28 H, 1H),
8.05 N(m 3H . 7.51 (d, J =5.2 Hz, 1H), 7.42 (dd, J
= A2 O HtH 722 (I Bk HetH) 386
AT Tam{ 371 (s, 3H) 2.24 (s, B2 A 03 0- (N
431/2 NOYO ,O NN HN O O 62 WO 2008/ 058037
PCT/ US 083543 A-94 p 537.2 i H NVR (400MHz, d6
DVBO) 37 (s 1H), KN 3N (s| 1H), 8.90 (d, J NO
H Of~s S sy el
O
A-78 .
B —/ | 5763
N osdl
B
O H H 10
N N N N
N
N O

A-79 ( > 5353
N

A-80 0 539.9 | 'HNMR (400MHz, d,-
[ j MeOH) § 8.67 (d, J =
1.6 Hz, 1H), 8.46 (d, J

= 5.3 Hz, 1H), 8.34 (d,
F Q J=28Hz 1H), 8.16
NO H H O>\ (d, J=2.2 Hz, 1H), 8.07
aj/ /\©/ N (dd, J=2.8,1.8 Hz,
0 1H), 7.46 (dd, J = 8.2,
2.2 Hz, 1H), 7.37 (d, J
= 5.3 Hz, 1H), 7.27 ,
J=83Hz 1H), 3.8
(dd, J; =J,= 4.9 Hz,
4H), 3.23 (dd, J, =J,=
4.8 Hz, 4H), 2.6 (s, 3H),
2.32 (s, 3H).

A-81 (O 524.2
J

A-82 o 488.3

Perhor”




~6N NHO OJ=5.2 Hz, 1H), 8.44 (d, ~ONOJ 2.8

Hz, 1H), 8.04 (m 2H), 7.51 (m 2H), O 7.45 (dd, J
w@2@®g/028087 Hz, 1H), 7.30 (d, J = 3.6 Hz, 1H),PCT/BS2007)83543

1H), 3.85 (s, 3H), 3.29 (q, J =7.2 Hz, 4H), 2.24

(s, 3H, 1.09 (t, J = 7.2 Hz, 6H). A-95 432.1 NH O

O5-r1r NHNO gOA—96/4681ON HN H\~ N A-97 /

=11 ) MNN 1 LINT ™ M1 Q Y

ASD 1
'0

Z

OO

ON
QNﬁﬂ

NN N
IU U U TN U

OY/\ % A-99 / 535.

@1@«5

IN
upurll

I
N

_|

AQ
40 |\ U

22
F~1 HNFFp

A-34

486.2

A-85

@@*@*@
HHNb

S,
V. OMe
N N

469.1

"H NMR (400MHz, dj-
DMSO) § 8.95 (s, 1H),
8.89 (s, 1H), 8.81 (s,
1H), 8.67 (m, 1H), 8.52
(d, J=5.2Hz, 1H), 8.43
(m, 1H), 8.23 (m, 1H),
8.03 (m, 1H), 7.8 (m,
2H), 7.46 (d, J = 5.2 Hz,
1H), 7.13 (s, 2H), 7.04
(d, J=8.8 Hz, 1H), 3.73
(s, 3H), 2.19 (s, 3H).

A-86

485.2

'"H NMR (400MHz, dj-
DMSO) § 10.54 (s, 1H),
9.09 (s, 1H), 8.89 (s,
1H), 8.54 (d, J =52
Hz, 1H), 8.45(d, J=2.4
Hz, 1H), 8.08 (m, 2H),
7.50 (m, 1H), 7.21 (m,
1H), 3.86 (s, 3H), 2.61
(s, 3H), 2.23 (s, 3H).

A-87

452.1

"H NMR (400MHz, dj-
DMSO) § 10.5 (s, 1H),
9.08 (s, 1H), 8.91 (d, J
= 1.6 Hz, 1H), 8.55 (d,
J=5.2Hz, 1H), 8.43 (d,
J=2.8Hz, 1H), 8.16
(m, 1H), 8.07 (m, 1H),
7.83 (m, 1H), 7.76 (m,
1H), 7.72 (m, 1H), 7.51
(m, 2H), 7.38 (m, 1H),
7.24 (d, J = 8.0 Hz,
1H), 3.85 (s, 3H), 2.25

(s, 3H).
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63 WO 2008/ 058037 PCT/ US2007/ 083543 A-100 419.1 5: NH

p- Or NHNO ~-ON NA-101/ 529.2 0 NHNOCSOHN
Wa2Ns/0880302 4C496.2 &NO N NH H GN a NON O~ CI/BS2003083543

N 430.2 0191t, NHN ~~ NON- N A-104 0 524.0 "/v\H

PO NONiO OOSO0 A105/ 482.2 0 HN O PN HN~-, 64 WO

2008/ 058037 PCT/ US2007/ 083543 A-106 432.2 NH O-

N OHONC _ MNLI NI

A8 0P NHNOR: 0 4302

Ay

HN N (%N“
JOR
A-89 485.2
N$—|_ o—
Q
5 S OO
F N

NOO

A

A-90 @ 498.2
a loNe!
/\
O\_/N NQ

A-91 501.1

A-92 433.1 "H NMR (400MHz, d-
o DMSO) § 10.32 (s, 1H),
NH 9.07 (s, 1H), 8.92 (d, J

Sf\\N P = 1.6 Hz, 1H), 8.55 (d,
H N o !
O N — J=5.2 Hz, 1H), 8.46 (d,
\\)\© J=2.8 Hz, 1H), 8.05
3 (m, 3H), 7.51 (d, J = 5.2
Hz, 1H), 7.42 (dd, J =
8.4,2.0 Hz, 1H), 7.22
(d,J = 8.4 Hz, 1H),
3.86 (s, 3H), 2.71 (s,
3H), 2.24 (s, 3H).

431.2

L O-a ﬁ
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A-107 413.2 5: NHO NHNrO N A-108 N 431.1 o NON

F YH HNNOO OA109 / 496.1 ON ~1 HN O SO
wobboshisg037 N A-110 / 516.2 0 N HNSS O H N-N pCT/UB#407/083543

A-111 0 530.2 ONO NOHNS O HN-~ N A-112 435.1 O

ONHNHNU-0Q ON HON 65 WO 2008/ 058037

PCT/ US2007/ 083543 A-113 / 510.2 0 HN S~ ON

A-94 o 537.2 | "HNMR (400MHz, d-
— _/ DMSO) § 10.37 (s, 1 H),

o N 9.07 (s, 1H), 8.90 (d, J

NO SS = 1.6 Hz, 1H), 8.54 (d,

NN H o< © J=52Hz, 1H), 8.44 (d,
OY N O J=2.8Hz 1H), 8.04
N (m, 2H), 7.51 (m, 2H),
O 7.45(dd, J = 8.0,2.4
Hz, 1H), 7.30 (d, ] =
3.6 Hz, 1H), 7.23 (m,
1H), 3.85 (s, 3H), 3.29
(q, J = 7.2 Hz, 4H),
2.24 (s, 3H), 1.09 (t, J =
7.2 Hz, 6H).

A-95 4321
NH o—
>_
KC OO
O

A-96 / 468.1
Q
N
0 HN—<b
N
A-97 / 511.2
H ON
1004
~0 0 HN—<b
N
A-98 o— 482.2
~
0
O
H 7 °
N NN NH
N
o)
A-99 / 535.2
Q
H ON
- HN—<: ;>—
F
P o HN—<b
F N
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A-114 F 469.2 i H NVR (400MHz, d6- DVSO) 6 10.03 (s,
1H, F 04 9.18 (s, 1H), 9.06 (s, 1H), 8.61 (s, 1H),
wW@2®8/05803N N N (d, J = 4.9 Hz, 1H), 8.42 ~Zd (BCT/LEH0P7/083543
8.29 (s, 1H, N O8.02 (s, 1H), 7.51 (d, J ::a =5.1
Hz, 1H), 7.41 (d, J= 7.9 Hz, 1H), 7.34 (t, J= 73.2
Hz, 1H), 7.22 (d, J = 8.4Hz, 1H), 2.7 (s, 3H), 2.23
—8, 1ot A 115 /N-528 3 N—F O NN N A 116 5652 +H
A-RR| ( 400Mz. DVEO) 6 10.5 (s, |1H] |t~ KnQD6<N N
N OD 9.48 (s NHO. 12 (s,0F 1H)| 8.72 (s, 1H) ,  HN
O F|F 8.58(d, 4 Hz, , 8.40 (d, J= 8.8 Hz,
1H)| 8.2k 3 A 1H), 8.03 (s, 1H), 7.84
(t, |J =sR\2 Hz, 1 W, 7. (t, JE 8.0 Hz, 1H), 7.48
(d, |[J= 8@ Hz, 1H), 7.17 (m 2H| 2.63 (s, 3H, 2.23
A-l()i” 3H - A 11753172 OF tHINO 570
Q
’ O
3O
O\
X b O
X N
A-102 /@\/ 496.2
N
N NON
K/K@O\
N
A-103 é 430.2
~
O
HN § (%N“
JOR!
A-104 @\ o 524.0
HN S
B (O]
NN -0
oY -
N
A-105 / 482.2
Q
N
Jocta®
o) HN—<b
N
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N HN A-118 450.2 i H NVR (400MHz, d6- DMSO) 6 9.82 (s,
1H), -t~ 0 HN gN 9.46 (s, 1H), 9.08 (s, N 1H), 8.72
W@ 2008058037 8. 57 N HN (d, J = 4.8 Hz, 1H), 8. 42PCMNUS200T083543
J= 7.7 Hz, 1H), 8.25 (d, J= 8.4 Hz, 1H), 8.03 (s,
1H), 7.86 (t, J = 7.1 66 WD 2008/ 058037
PCT/ US2007/ 083543 Hz, 1H), 7.72 (t, J= 7.9 Hz, 1H),

LN fad ol [

)> 16 55—(s,—1H);

{‘JSE’. 3H). A-119

6 10.5 (s, 1H, OH
8.72 (s, 1H), 8.57

AN -ZX [N O (d, J= 8.8
8.04 | (m 1H), 7.84
7.2 Hz, 1H), 7.48

4363 (s, 3H), 2.55
2 INOONHN NO

A-108 N 4311
\O@\@

o)
A-109 / 496.1

o

O o Or
6 HN
S\)_ﬁo HN—<b
N

A-110 / 516.2

A-111 / 530.2

A-112 @ 435.1
0
be
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NHN &d NO NO A-122 436.2 &0d O~0o NHN NO

A-123 461.32 HN O Br

i H NMR (400MHz, d6 C~NH ~ acetone) 6 9.47 (s,

N 9.22 (s, NH =4.7, 1.6 Hz,

1H), 8.56

8.41 (m 1

SON HN O A-124 438.54 10 HN SON
wWoD08/0SB03WO 2008/ 058037 PCT/ US2007/ 083543  B- 1PCOT/48B07A083543

(dd, J

H),

c08.4

1H), N
1H),
(m 1H), 8.15

iz,

H),

(S

7.03 (dd,
37\ (t,

Vo)
)

LN
m—2r),

\

11 (d, J=

H, 3.63 (t,
H, 2.24 (s,

B5O) 6 10.4 (s,

=~

469.2

"H NMR (400MHz, dj-
DMSO) § 10.03 (s, 1H),
9.18 (s, 1H), 9.06 (s,
1H), 8.61 (s, 1H), 8.5
(d, J= 4.9 Hz, 1H), 8.42
(s, 1H), 8.29 (s, 1H),
8.02 (s, 1H), 7.51 (d, J
= 5.1 Hz, 1H), 7.41 (d,
J=79Hz, 1H), 7.34 (t,
J=732Hz, 1H), 7.22
(d, J = 8.4Hz, 1H), 2.7
(s, 3H), 2.23 (s, 3H).

A-115

528.3

A-116

505.2

"H NMR (400MHz, dj-
DMSO) § 10.5 (s, 1H),
9.48 (s, 1H), 9.12 (s,
1H), 8.72 (s, 1H),
8.58(d, J= 4.8 Hz, 1H),
8.40 (d, J = 8.8 Hz, 1H),
8.26 (d, J =7.6 Hz,
1H), 8.03 (s, 1H), 7.84
(t, J=7.2Hz, 1H), 7.74
(t, J=8.0 Hz, 1H), 7.48
(d, J=8.0 Hz, 1H), 7.17
(m, 2H), 2.63 (s, 3H),
2.23 (s, 3H).

A-117

531.2

A-118

450.2

'"H NMR (400MHz, dj-
DMSO) § 9.82 (s, 1H),
9.46 (s, 1H), 9.08 (s,
1H), 8.72 (s, 1H), 8.57
(d, J=4.8 Hz, 1H), 8.42
(d, J=7.7Hz, 1H), 8.25
(d, J = 8.4 Hz, 1H), 8.03

(s, 1H), 7.86 (t, J = 7.1
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W

—~a
W T 0=

3£,

oz

08058037 6 Hz,

4Hz,

1H),
Hz,

8.75 (d, J = 4.0Hz,
N 1H), 8.54 (d, J
1H), 8.09 (m 1H),
7.24 (d, J = 8.4 He,
4.29 (d, J 14.8 Hz,
1H), 3.04 (m 2H),

3H),
1H),

1H),
284(m

NH O 1H),
5.2 Hz, CON O 1H),

J=
8.18

8.61 (d,

7.66 (m REN/USWOAHT83543

7.10 (d,
1H, 4.20 (d,

2H),

J 52
J =

2.24 (s,

L1 NI

T

—~
N
oo

To

—52(m—iH),— 127 (m—1H)-
1H)
>-NH 1H), 8.76 (m 1H),
8.55 NH O (d, J 4.8 Hr

1H, 8.11 CCN O (S 1H),
7.43 (s, 1|—h 7 24 (m

DMHz, d6- DVSO) 6 10.4 (s,
1 (s,
1H),
Hz,
2H) ,

D=

1) 77NN Y =79
34, (15,746 =53
KA 1) JA3 e, 6H),
5261 (sd (s, J=
ME), 2HY (5, 3HT, 247
183H(d, ]

TOOTYN @& U
QT

1H), 4. 79 ,
08/ 05

Hz,

8?)(m

J

8. 56.(d

2H) | H2Mpg

z, d6
DMSO) §10.5 (s, 1H)

,'8.7
J = 4%81{15 8 40

(
84648 H@QH) RN
(d, J = 8.4 Hz, 1H), 8.04
(m, 1H), 7.84 (t, = 7.2
Hz, 1H), 7.74 (t, J = 7.2
Hz, 1H), 7.48 (d, J = 8.4
Hz, 1H), 7.17 (m, 2H),
2.63 (s, 3H), 2.55 (s,
3H), 2.23 (s, 3H).

A-120

Bl e

478.2

A-121

Balf

450.2

A-122

%Qﬁ

436.2

A-123

461.32

A-124

438.54
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V~ N Hz Hz, 1H), 8.27 (d, J=5.3 3 O Hz, 1H),
8.08-8.11 (m do, 1H), 7.67-7.72 (m 1H), 7.44-7.50

wQ@ 208258037 7. 24 (d, J= 8.2 Hz, 1H), 7.15-7. 17PCTUS0bIj/(083543
7.05 (s, 1H), 4.46 (m 1H), 3.5-4.0 (m 4H), 3.2-3.4
(m 4H), 2.24 (s, 3H), 1.80-2.13 (m 8H). B-5 arcqi
0456 2 i H NWR (400l\/Hz, d6-Dl\/IS O) N NN~~CH (s, 8 110.5

rl), 929—29 \b, , \DIHWR 4dGM'H'z_')d
B4 71 b Hz,  1H), 2?%84 &onk}%947é"ﬁ{§
8. 5 , 1H) ( , 2H), | 9o&Lim (36 (ad, 7
1H) | 7. KiH2 , .4 Hz,| A4 1.6 HZ 11)28.45
(d, He, , ;@m 4H) . 2. 55 (), 53k, 1),
2. 21 {H). B-6 466 3 FH/NVR (4D0Mz, o%‘L(mNIH)EI\VS@Jﬁ
10. 4 N N 9.31 (s, H) D. 02 (s> EI.PH)787
(s, 8.56 CQO N(m 2H), 8.18 (m 10l "9317
(m 7.62 (m 1H), 7.46 (m 2H), 7.28%7 )rsn, 182
7.0 3.64 (m 6H), 2.23/(s, 3H,, 7@
4H) . 452.3 i H NVR (400MHz, d,}{ NH/ h@nphm §63(t,
9. 5] N NJ 1H), 8.93 (d, J= 8.1 Hz, ] 4.7 Hz, 4H), 3.44 (¢,
J=4.7Hz, 1H), 2.24 (s,
3H).

B-2 OH 496.3
'H NMR (400MHz, d-

DMSO) § 10.4 (s, 1H)
d NH 9.33 (s, 1H), 9.04 (s,
§ N 1H), 8.75 (d, J = 4.0Hz,
NH 1H), 8.61 (d, J = 8.0 Hz,
O O N 1H), 8.54 (d, J= 5.2 Hz,
« 1H), 8.18 (d, /= 5.6

Hz, 1H), 8.09 (m, 1H),
7.66 (m, 1H), 7.47 (m,
3H), 7.24 (d, J = 8.4 Hz,
1H), 7.10 (d, J = 5.2
Hz, 1H),4.29 (d, ] =
14.8 Hz, 1H, 4.20 (d, J
= 12.4Hz, 1H), 3.04 (m,
2H), 2.84 (m, 2H), 2.24
(s, 3H), 1.52 (m, 1H),

1.27 (m, 1H).

B-3 514.3 | "H NMR (400MHz, d,-

DMSO) 5 10.4 (s, 1H),

N 9.34 (s, 1H), 9.04 (s,

O>—NH 1H), 8.76 (m, 1H), 8.62
N N (d, J=17.6 Hz, 1H), 8.55
NH (d, J=4.8 Hz, 1H), 8.26
O ON (d,J=52Hz, 1H), 8.11

(s, 1H), 7.66 (m, 1H),
7.47 (m, 2H), 7.43 (s,
1H), 7.24 (m, SH), 7.13
(d,J = 5.2 Hz, 1H),
4.79 (s, 2H), 3.9 (m,
2H), 2.96 (m, 2H), 2.25
(s, 3H).
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N H
5.3

wQaR{)og/0580383-7.87 (m 1
7.34-7.38 (
3.27 (m 4H),

5.3
1H),
4H) .

~ 1H), 8.79 (d, J

Hz, CQ O 1H),

Hz, 1H),
3. 20-

69 WD 2008/ 058037

nND £ ANOAAL

AV al [\ W aYa\

— -

1H),
35 (s,

A [

3H),

4 LN

IVRR - ( 4UUIVIFIZ,
9.02 (s,
(d,

Uuo DIVD

N N 1H),

J 84HZ

19.10 (dt,
.7 Hz, 1H),

8.

e

J_
57

U. &

J

d,
8 54

2.

PCT/ US2007/ 083543 B-8
6 (s, s NRRY
7 ( 3z)'_yf3|'|213Ms 51Tb.

.15z, 0. 38 ¥l 0
mlH) ZbleB (s, 1H),657-

. [28880 (ol 1 HY) :64-B694

G

08

L

7.15-7.17 (m, 1H), 7.05
(s, 1H), 4.46 (m, 1H),
3.5-4.0 (m, 4H), 3.2-3.4
(m, 4H), 2.24 (s, 3H),
1.80-2.13 (m, SH).

B-5

456.2

'H NMR (400MHz, d-
DMSO) 3 10.5 (s, 1H),
9.29 (s, 1H), 8.99 (s,
1H), 8.71 (d, J = 4.4 Hz,
1H), 8.56 (d, /= 8.4 Hz,
1H), 8.52 (d, /= 4.8 Hz,
1H), 8.09 (s, 2H), 7.61
(m, 1H), 7.44 (m, 2H),
7.25(d, J = 8.4 Hz, 1H),
7.12(d,J =6.0 Hz,
1H), 3.19 (m, 4H), 2.55
(s, 3H), 2.23 (s, 3H).

B-6

466.3

"H NMR (400MHz, dj-
DMSO) § 10.4 (s, 1H),
9.31 (s, 1H), 9.02 (s,
1H), 8.73 (s, 1H), 8.56
(m, 2H), 8.18 (m, 1H),
8.09 (m, 1H), 7.62 (m,
1H), 7.46 (m, 2H), 7.25
(m, 1H), 7.07 (m, 1H),
3.64 (m, 6H), 2.23 (s,
3H), 1.61 (m, 4H).

B-7

452.3

'H NMR (400MHz, d,-
methanol) 8 9.51 (s,
1H), 8.93 (d, /= 8.1 Hz,
1H), 8.79 (d, /= 4.9 Hz,
1H), 8.55 (d, /= 5.3 Hz,
1H), 8.37 (m, 1H), 8.00
(d, J=6.7 Hz, 1H),
7.83-7.87 (m, 1H), 7.56
(s, 1H), 746 (d, J =53
Hz, 1H), 7.34-7.38 (m,
1H), 7.30 (d, J =7.7 Hz,
1H), 3.20-3.27 (m, 4H),
2.35 (s, 3H), 2.16-2.22

(m, 4H).
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1.7 Hz, 1H), 7.97-8.03 (m 2H), 7.71 (s, 1H), 7.50

(d, J = 5.3 Hz, 1H, 7.29-7.36 (m 3H), 3.80 (t, J =
wWG208IE80374H) , 2.35 (s, 3H), 1.90-1.98 (m ON BIVBU52067/083543

10.3 (s, 1H), 4H), 1.66-1.72 (m 4H). B-10 HO 482.3
[ dé NH 9.31 (s, 1H), 9.0 (s, 1H, NN
.53 (d, J NH-56|—|z,2H) 8.30 (s, N

ﬁ’l Q 4 LN

4.0 iz J F00MHz, d,
7. 45 (d, J @2 42?84 aDl\ZS 8(1({45(8 1H)6
Nh =8 Hz, 18),) 7.04 (d, 18, ok (s,

. 3.64 (R—"2H)| 3.14 mth—deﬂ%
@H 6 (m pH). B-[LI).NGBL 24K
3 (s,|1H), [0H35¢E,/=13Hz
( 7 J = 4|4 Hz, ﬁéﬁ (d, ﬁ{) Z
_ (4, J =l
, J=52H, O0QOI1LH, 8 7 %@5

09 (s, (d ]_
(m |1H), 7.45 (m 2H), 7.36 (s, LH), 7. F{clm
Hz, |1H), 7.10 (d, J = 4.8 Hz, 1H), 3.95 { mHZ
2008/ 058037 PCT/ US2007/ 083543 1H), 3.53 (m 4H) 224
(s, 3H), 1.96 (m, 2H),
1.74 (m, 2H).

B-9 480.3 | "HNMR (400MHz, d,-
d>_NH 0 methanol) § 9.61 (s,
§ N 1H), 9.10 (dt, J= 8.2,
@,NH 1.7 Hz, 1H), 8.86 (d, J =
O )/,_@fN 4.7 Hz, 1H), 8.57 (d, J =
N

5.3 Hz, 1H), 8.39 (d, J =
1.7 Hz, 1H), 7.97-8.03
(m, 2H), 7.71 (s, 1H),
7.50 (d, J = 5.3 Hz, 1H),
7.29-7.36 (m, 3H), 3.80
(t, J = 5.9 Hz, 4H), 2.35
(s, 3H), 1.90-1.98 (m,
4H), 1.66-1.72 (m, 4H).

B-10 HO 482.3 | '"HNMR (400MHz, dys-

DMSO) 5 10.3 (s, 1H),
d NH 9.31 (s, 1H), 9.0 (s, 1H),
N N 8.72 (m, 1H), 8.53 (d, J
NH = 5.6 Hz, 2H), 8.30 (s,
O ON 1H), 8.20 (d, J = 4.8 Hz,
\ 3 1H), 8.09 (s, 1H), 7.58
(m, 1H), 7.45 (d, J = 5.2
Hz, 2H), 7.32 (s, 1H),
7.24 (d, ] =8 Hz, 1H),
7.04 (d, J = 5.2 Hz, 1H),
4.18 (m, 1H), 3.64 (m,
2H), 3.14 (m, 2H), 2.24
(s, 3H), 1.92 (m, 2H),

1.76 (m, 2H).
B-11 N 4912 | "HNMR (400MHz, d-
\ DMSO) §10.3 (s, 1H),
9.33 (s, 1H), 9.03 (s,
d‘>—|\n—| 1H), 8.75(d, J = 4.4 Hz,
N N 1H), 8.60 (d, J = 8.0 Hz,
@NH 1H), 8.55 (d, J = 4.8 Hz,
O QN 1H), 8.26 (d, J = 5.2 Hz,
§ J 1H), 8.09 (s, 1H), 7.65

(m, 1H), 7.45 (m, 2H),
7.36 (s, 1H), 7.24 (d, J =
8.4 Hz, 1H),7.10(d, J =
4.8 Hz, 1H), 3.95 (m,
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1H),
(m

3.67 (m 2H),
2H), 1.71 (m

3.10 (m
2H) .

2H),

2.24 (s,
B-12 O 496.2 i H NWVR (400MHz,

3H), 1.96

wa@l 2608808t hanol ) 6 9.53 (s, 1H), 8.97 (m 1HCT/BSBO7/083543
HO*' ~O (d, J= 6.4 Hz, 1H), 8.59 N-~ (d, J= 2.0 Hz,
1H), 8.54 H Q (d,J=5.2Hz, 1H),8.38 N (dd, J = 9.6 Hz,
2,4 Hz, 1H), 8.31 (d, J = 1.6 Hz, 1H), 7.88 (m 1H),
47 (O, 9 = o.0 1z, LS 7o (T oM T f#p 497 ok, 310
oH)| 3.59 (m 1H), 3.49 (m 1H),|3.34 (%32%@24%2}&7
(m|1H), 2.33 (s, 3H), 1.93 (m BH, 168 M), 1H) m,
1.46 (m 1H). B-13 0 466.2 NONH ON Olmend N O B-14 H
B-HN-h, 482.3 NN O HN O O N B- 545 %8 HANMRH 0 Hp dON
ON| z~i N B@,émgas.z H NH methanol) 59.53 (5
1H), 8.97 (m, 1H), 8.80
HO N (d, J=6.4 Hz, 1H), 8.59
)’\@ (d, J=2.0 Hz, 1H), 8.54
NN O (d, J=5.2 Hz, 1H), 8.38
N (dd, /= 9.6 Hz, 2,4 Hz,
1H),8.31(d, 7= 1.6
Hz, 1H), 7.88 (m, 1H),
7.47 (d,J =5.6 Hz,
1H), 7.31 (m, 3H), 4.25
(m, 2H), 3.59 (m, 1H),
3.49 (m, 1H), 3.34 (m,
1H), 3.17 (m, 1H), 2.33
(s, 3H), 1.93 (m, 3H),
1.69 (m, 1H), 1.46 (m,
1H).
B-13 O 466.2
)NQ)LNH
N
() @ 0
N N
I O
N
B-14 H 482.3
Sl e
N N
O e
O N
B-15 F 4842
O w0
N N
O ®
O N
B-16 0 @\/ 498.2
O
S @)\
O\) K)\(}j/o\
N
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~N'j, Q O1 71 WD 2008/ 058037 PCT/ US2007/ 083543

B-17 484.2 &NONH FONNHONGd,- C1 OF 464.2 i H
WORRS(&DOMz, d6- DVBO) 610.43 (s, 1H), HN F 9PGBUEMN7/083543

1H), 9.03 (s, ON1H), 8.76 (d, J = 4.8 N Hz, 1H),

8.64 (d, J = 7.6 Hz, 1H), 8.55 (d, J H5 2 H,

1m 8.36 ( gi N=5.2Hz, 1H s, 1H),

N I

03/\

8.1

L"

~N G

B.17 07 (S IH (m—aH)—7247¢ —4—Hz;
]1 6.42(d, 58.4 Hz, 1H) . 4. L3 = 14.8
'3 i H NVR

C1H),  9.41

8.83- 8.88 (m

8 15 (s, 1H),

2 Hz, 1H).

~ il

7 d

2 0 45

D. 0(s

1\]_ l_|Z! ’

H,| 8.60(d, J
8

3-7.88 (m 1H),

4642 | "HNMR (400MHz, dys-
DMSO) § 10.43 (s, 1H),
9.33 (s, 1H), 9.03 (s,

N 1H), 8.76 (d, J = 4.8
O/K Hz, 1H), 8.64 (d, ] =
Q NN 7.6 Hz, 1H), 8.55 (d, J =
y H 5.2 Hz, 1H), 8.36 (d, J

=52 Hz, 1H), 8.12 G,
1H), 7.67 (s, 1H), 7.48
(m, 4H), 7.24 (d, J = 8.4
Hz, 1H), 6.42 (d, J =
58.4 Hz, 1H), 4.64 (dt, J
= 14.8 Hz, 3.2 Hz, 2H),
2.24 (s, 3H).

C-2 0 457.3 | '"HNMR (400MHz, dys-
DMSO) § 10.40 (s, 1H),
HiY O O oH 9.41(d, J = 1.44 Hz,
N 1H), 9.14 (s, 1H), 8.83-
O N 8.88 (m, 2H), 8.60 (d, J
H =5.2 Hz, 1H), 8.15 (s,
N 1H), 7.83-7.88 (m, 1H),
7.53 (d, J=5.2 Hz, 1H),
7.41-7.49 (m, 2H), 7.32
(s, 1H), 723 (d, 7= 8.3
Hz, 1H),4.38 (t, /= 6.5
Hz, 2H), 3.57 (t, J= 6.2
Hz, 2H), 2.24 (s, 3H),
1.85-1.93 (m, 2H).

C-3 0 4532 | '"HNMR (400MHz, dys-
DMSO) § 10.38 (s, 1H),

HN oA 9.32 (s, 1H), 8.75 (d, J =
QN ON 5.2 Hz, 1H),8.62(d, J
/[ =72 Hz, 1H), 8.55 (d,
N

J = 4.8 Hz, 1H), 8.30
(d, J=4.8 Hz, 1H), 8.12
(s, 1H), 7.65 (m, 1H),
747 (d,J = 5.6 Hz, 2H),
741 (d,J = 4.8 Hz,
1H), 7.31 (s, 1H), 7.23
(d, J=8.0 Hz, 1H), 4.15
(d, J=7.2 Hz, 2H), 2.23
(s, 3H), 1.26 (m, 1H),
0.56 (d, J = 7.2 Hz,
2H), 0.34 (d, J = 4.0
Hz, 2H).
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7.41-7.49 (m 2H), 7.32 (s, 1H), 7.23 (d, J 8.3 Hz,
1H), 4.38 (t, J 6.5 Hz, 2H), 3.57 (t, J = 6.2 Hz,
wQ@RefHog/o2:024 (s, 3H), 1.85-1.93 (m 2H). C 3 0 BSBUR200H083543
NVR (400MHz, d,- HN O DMSO) 6 10.38 (s, 1H), 9.32 (s,
1H), 8.75 (d, J= ON 5.2 Hz, 1H), 8.62 (d, J = 7.2 Hz,
1H, 8.55 (d, HJ =4.8 H, 1H, 8.30 (d, J= 4.8 Hz,
My o. L2 s, a 7. 00 \ll; J.rl), o, J = 90.0
O, |2n 1 4. 8%\ 1177 31 (s, 14,
7. 23 2 (j,J:72Hz, 2H)
2. 21 , 3H)H126 , 56 (d, J| = 7.2 Hz,
C_.’éi-l“, 0.34 (d, T =49 Hz, 4|-|) ~7p 4/“53201087“0’58037—
CT USZOO?/ 083543 4 Co ‘"N H~ N O 453.2 ON -5 0
480, 3 HNOCO/% \@C— F481.2 N /--~F
C-6 £ 481.2
N /—’—F
_H<N O O F
-5
= 0
C-7 N 4413
Ol MR JOL L
or °
N o)
C-8 N o 413.2 | 'HNMR (400MHz, d-
@\ j@\ o DMSO) § 10.5 (s, 1H),
NN N ~ 9.23 (s, 1H), 8.84 (s,
O H HJ\@,\T 1H), 8.67 (s, 1H), 8.55
N (d, J = 6.0 Hz, 1H), 8.49
(d, J = 4.8 Hz, 1H), 8.29
(d, J=4.8 Hz, 1H), 8.08
(s, 1H), 7.62 (m, 1H),
7.39 (m, 2H), 7.07 (m,
2H), 2.55 (s, 3H), 2.21
(s, 3H).
C-9 @ 463.2 | "HNMR (400MHz, d,-
Methanol) § 9.57 (d, J =
i NO NH 2.0 Hz, 1H), 9.05 (d, J
= 8.0 Hz, 1H), 8.81 (m,
Y\o )NQ 1H), 8.77 d, J = 2.0
F NN Hz, 1H), 8.55 (d, J =
H O 5.6 Hz, 1H), 8.34 (s,
N 1H), 8.26 (dd, J = 2.8,
8.8 Hz, 1H), 7.93 (m,
1H), 7.48 (d, J = 5.6 Hz,
1H), 7.27 (m, 2H), 6.97
(m, 1H), 6.23 (tt, J =
55.2, 4 Hz, 1H), 4.62
(td, J = 14, 4 Hz, 2H),
2.33 (s, 3H).
C-10 453.2 | "H NMR (400MHz, ds-
N N O\/J\ DMSO) 5 10.2 (s, 1H),
O N. N HW)/\OJ/ 9.33 (s, 1H), 9.01 (s,
O\( /\©/ 1H), 8.76 (s, 2H), 8.63
N o (d, J=8.0 Hz, 1H), 8.54

(d, J=5.2 Hz, 1H), 8.25

(d, J=8.8 Hz, 1H), 8.09
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HNOOF CNHNO C7 NN441.3 11--0i

- 0 CG80 413.2 iH NWR (400MHz, d6 )i

W@ 2008058037 N H N~aW |
8.67 (s, 1H), 8.55
4.8 Hz, 1H), 8.29

1H, 7.62 (m 1H),

LN

H O 9. 23
N (d,
(d, J
7.39 (m 2

(s,

J= 6.0 Hz,
4.8 Hz,

H),

1H),

7.07

V. Waka) [a] |

1H),
1H),

NNOO-=~aH
DVSO) 6 10.5

8. 84 (BCT/NSZB)/083543
8.49 (d, J
8.08 (s,

(m 2H), 2.55

s, 2 21—<s;
d, - n

J F,
8. 7]

e o
—|§:|

~N — TP

N Ot
1

_E

o)

anol) 6 9.57 (d,

OnN=)8.0 H

~ o
I

J_

Fa
U 400

NH 2

Z 1T

VE PP ss Id4rh),
| A m, 28 05 d,@a
8l1= ¢4 1A M), k)4, 7
, | F8.44Hz, HHI(Q2 &, 6
2158 4.98(s3 HiH2 22
(s, BH) 1.787s, 21D).

N
PSS

1H),
C-{im
1H)

O
N 9.

5 HNMRA4QQ)1Hz, d-
%g%%m-% Gty
20 %s, TH)A8.97 (5,
I ),@%5 (H’;I,- ):8.69N
(m, 1H), 8.18 (m, 1H),
8.10 (m, 2H), 7.44 (m,
1H), 7.21 (d, J = 8.4 Hz,
1H), 6.83 (m, 2H), 5.31
(m, 1H), 2.55 (s, 6H),
2.22 (s, 3H).

C-12

481.1

"H NMR (400MHz, dj-
DMSO) § 10.3 (s, 1H),
9.32 (s, 1H), 9.03 (s,
1H), 8.80 (d, J =2.4
Hz, 1H), 8.74 (d, J =
4.8 Hz, 1H), 8.58 (m,
1H), 8.54 (d, J = 5.2
Hz, 1H), 8.33 (dd, J =
8.8,2.4 Hz, 1H), 7.61
(m, 1H), 7.45 (m, 2H),
7.23(d, J = 8.4 Hz, 1H),
7.15(d, J =8.8 Hz, 1H),
5.10 (q, J = 8.8 Hz,
2H), 2.24 (s, 3H).

D-1

439.2

"H NMR (400MHz, dj-
DMSO) § 10.46 (s, 1H),
9.29 (m, 1H), 9.16 (s,
1H), 8.69 (m, 1H), 8.55
(m, 1H), 8.49 (m, 1H),
8.30 (m, 1H), 8.05(d, J
= 8.8 Hz, 1H), 7.83 (m,
1H), 7.76 (m, 1H), 7.54
(m, 1H), 7.45 (m, 2H),
2.35 (s, 3H).

453.2

"H NMR (400MHz, dj-
DMSO) § 10.78 (s, 1H),
10.15 (s, 1H), 9.29 (d, J
= 1.7 Hz, 1H), 9.18 (s,
1H), 8.74 (dd, J = 1.4,
4.9 Hz, 1H), 8.52-8.58
(m, 2H), 8.23 (d, J=1.3
Hz, 1H), 7.71 (dd, J =
1.7, 7.9 Hz, 1H), 7.59-
7.64 (m, 1H), 7.54 (d, J
=24 Hz, 1H),7.49 (d, J
=52Hz, 1H),7.40 (d, J
= 8.1 Hz, 1H), 7.23 (dd,
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1H), 8.76 (s, 2H), 8.63 0 (d, J= 8.0 Hz, 1H), 8.54
(d, J= 5.2 Hz, 1H), 8.25 (d, J= 8.8 Hz, 1H), 8.09 73
WOD0R0S®ED58037 PCT/ US2007/ 083543 (s, 1H), 7.BGI/{I83007/083543
1H), 7.45 (m 2H), 7.21 (d, J = 8.4 Hz, 1H), 6.98 (d,
J =8.4 H, 1H), 5.02 (s, 1H), 4.94 (s, 1H), 2.22
(s, 3H, 1.78 (s, 3H. C11 0 aN nN 441.2 i H N\R
(400MHz,—d6=—DNVBO) 6102 (s, —1H) HH ||’:29¢’§$H"?H)
1H, 8.97 (s, ~ON N 1H), 8.75 (m 1H), &H% /L8y ulh,
8.18 (m 1H), 8.10 (m 2H), 7.44[{(m 1H)s /2L,
= 8.4 Hz, 1H), 6.83 (m 2H), 5.81 (m|dh), 2.55 (s,
DB8H)| 2.22 (s, C- 12 481.1 i H NMR.J 400MAzR (4dB4Hz, d;-
DVBO) 6 10.3 (s , IN=_NH 9. 32| (s, 1H)DME)OI0.45ss 118,
F) O N 1H), &8N0 Yd, 3 4 F ~| K-00 &30@1 ), 9-18 (s74
(d, |3 = HN 48 H, OH), 8 (m N1H) 8691 aH>8P]I69—
5.2 Hz, 1H( 933 (dd, J .8,[2.4 Hel! Sﬁfgfﬁ
(m | 1H) NAR m 2H), 7.%°(d, ) = 8.4] ,81 1), 7.81
7.1% (d, = 8.8 Hz, 1H), 5.10 (:], J = mll-blz7172(m 1H),
7.59 (m, 1H), 7.47 (m,
2H), 2.37 (s, 3H).
D4 0 4532
@S—NH 4>:O
N HN NH
O C s
N
D-5 4272
NO NH N N
K/K(Oj/o\
N
D-6 463.2
O
N K/K@ ~
N
D-7 460.2
[>_ <8>YNH NN
N-N K/K@/O\
N
D-8 463.2
olie
%‘j/o\
N
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OH), 2.24 (s, 3H). D-1 N 439.2 i H NVR (400MHz, DVBO) 6
10. 46 (s, 1H), 9.29 (m 1H), 9.16 (s, 1H), 8 .69 (m
wakfog/os8035 O NH (m 1H), 8.49 (m 1H), 8.30 (P¢T/LIED007/083543
8.05 (d, J = 8.8 Hz, 1H), 7.83 (m 0--ON N 1H), 7.76
(m 1H), 7.54 (m 1H), 7.45 (m 2H), H 2.35 (s, 3H).
N D2 0 453.2 i H NVR (400MHz, d6- ¢ | HN DVBO 610. 78
s s S e Tt
D5 |79 18 (s, NiH). 8. .74 (dd] YEh 4 0 4.9 He,
1H)| 8.52-80 Ny 2H), 8.23 (f, J = [1.3 Hz, 1H),
7.71 (dd, J= N%.z 1.9 Hz, 1H), 7/59- 7.64 (m 1H),
7.54 (d,\.@: ANENIH, 7.49 (f, 3 5.2 H, 1H),
7.40 (d, ¥N= 8.1 ReNpn 023 (Hd, 74 wO
2008/ 058037 PCT/ US2007/83p43 J k£ 2.4, 8.7 Hz, 1 H),
6.92 (d, J= 8.7 Hz, 1H N"4.54 (s| 2H), [2.34 (s, 3H).
D-» 3|) DYH 433. 3 J (400MHz, d61 #4DVGO) 6 10.65 (s,
1H) )" HN 9. 30 H, 9.19 (s, 1H), 8.96 (m 1H),
8.69 NAN N ) NH8. 53 (m 2H)
S NH )\
\<OY NN
SRS o
N
D11 4270
o O
N o
N
D-12 3471
449.1
o G
O
N
E-1 y 4722
LN
HN NO
% E
Q N HN
N O
B2 507.2
oY
N
O O
N 4 N’NH
(‘N
W,
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8.33 (s,

1H),

7.72 (m 1H),
W@ 2008854037 D-4 O NH O 453.2 N O HN O NH CQN D- BCHEF2087/083543

O NH NH

1H),

~a NON ao
N D7 0 NHONH

8.18 (m

1H),

7.59 (m 1H),

8.11 (m 1H),
7.47 (m

7.81
2H),

(m
2.37

N D6 ONHONH NHN-00y N NO

- <br

N~NNNO O1-1

O NH NH N~N CO0O0 N75 W 2008/058037

[N I CM\ NI

~T/

] |r\nr\r\

f\ﬂ’\l_llﬂ

I'\ f\ /I’\’\ 1

N D8 463.2

E_%‘\Jl i

USZUU

[eXe 2o I o)
H

e

~
|\

fS

I
A\l

»HT

E-4

O

/
N O
CN)*HI@H*(@N'

4442

"H NMR (400MHz, d,-
Methanol) 8 9.12 (s,
1H), 8.64 (s, 1H), 8.59-
8.62 (m, 1H), 8.55(d, J
=54 Hz, 1H), 8.23 (s,
1H), 7.54 (d, J = 5.4 Hz,
1H), 7.27-7.35 (m, 2H),
6.70 (s, 1H), 4.45-4.52
(m, 2H), 4.03 (s, 3H),
2.33 (s, 3H), 2.28 (s,
3H), 1.36 (t, J = 7.1 Hz,
3H).

E-5

*@*@»

464.2

"H NMR (400MHz, d,-
Methanol) & 9.61 (s,
1H), 8.78 (s, 1H), 8.58-
8.64 (m, 1H), 8.40 (d, J
=8.3 Hz, 1H), 8.15 (s,
1H), 8.03 (t, J =8.2 Hz,
1H), 7.88 (t, J = 7.6 Hz,
1H), 7.31-7.36 (m, 1H),
7.21-7.27 (m, 2H), 6.66
(s, 1H), 4.42-4.49 (m,
2H), 2.32 (s, 3H), 2.28
(s, 3H), 1.35(t, J=7.1
Hz, 3H).

E-6

o L
A %Y)@Y@}\

5153

F1

)
HY@{)
ePeN

457.2

"H NMR (400MHz, dj-
DMSO) § 10.14 (s, 1H),
9.28 (s, 1H), 9.01 (s,
1H), 8.70 (d, J = 3.6 Hz,
1H), 8.52 (m, 2H), 7.99
(s, 1H), 7.57 (m, 1H),
7.44 (m, 1H), 7.23 (m,
1H), 6.94 (m, 1H), 4.50
(s, 2H), 3.13 (m, 4H),
2.55(s, 3H), 1.25 (t, J =
7.2 Hz, 6H).

77




~-NO O N D10 434.2 ONH --<SSyNH ulo~ NN O~ N
D-11 427.0 ONH NH NNOONOOND-12 447.1 0 NH
waa®@8058081 NH NN OO O N E-1 H 472.2 HN O NECTUSNOHD$3543
NO E-2507.2 C}-NHNO NH OO0 ON\H NO 76 WO
2008/ 058037 PCT/ US2007/083543 E-3 ON O'-NH 452.2 NH

NO O

F-2

497.2

"H NMR (400MHz, dj-
DMSO) § 10.14 (s, 1H),
9.28 (m, 1H), 9.05 (s,
1H), 8.71 (dd, J= 4.8,
1.6 Hz, 1H), 8.52 (m,
2H), 8.0 (d, J = 2.0 Hz,
1H), 7.58 (m, 1H), 7.48
(m, 1H), 7.43 (dd, J =
8.4,2.0 Hz, 1H), 7.23
(d, J = 8.4 Hz, 1H),
6.96 (d, J = 3.6 Hz,
1H), 4.57 (s, 2H), 2.23
(s, 3H), 1.70 (m, 2H),
1.15 (m, 1H), 0.896 (t, J
= 7.6 Hz, 3H), 0.66 (m,
2H), 0.41 (m, 2H).

F-3

471.2

. 'HNMR (400MHz,
ds-DMSO) § 10.16 (s,
1H),9.30(d, /= 1.6
Hz, 1H), 9.05 (s, 1H),
8.72(dd, J=4.8Hz, 1.6
Hz, 1H),8.53 (d, J =
5.2 Hz,2H), 80, J =
2.0 Hz, 1H), 7.59 (m,
1H), 7.47 (m, 1H), 7.43
(dd, J = 8.0 Hz, 2.4 Hz,
1H), 7.23 (d, J = 84
Hz, 1H), 6.93 (d, J =
3.6 Hz, 1H), 4.51 (m,
2H), 3.10 (s, 2H), 2.77
(s, 3H), 2.23 (s, 3H),
1.65 (m, 2H), 1.31 (m,
2H), 0.89 (t, J = 7.2 Hz,
3H).

F-4

471.2

"H NMR (400MHz, dj-
DMSO) § 10.2 (s, 1H),
9.29(d,J = 1.6 Hz,
1H), 9.05 (s, 1H), 8.72
(dd, J= 4.8 Hz, 1.6 Hz,
1H), 8.53 (m, 2H), 8.0
(d, J = 2.0 Hz, 1H),
7.59 (m, 1H), 7.47 (m,
1H), 7.43 (dd, J = 8.0,
2.0Hz, 1H),7.23(d, J
= 8.8 Hz, 1H), 6.95 (d,
J =32 Hz, 1H),2.93
(m, 2H), 2.79 (s, 3H),
2.52 (m, 2H), 2.23 (s,
3H), 2.09 (m, 1H), 0.94
(d, J = 6.8 Hz, 6H).
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E-4 eNN' j 0444.2 ITHNVR 12 z, d,- [~ (~~~) ~~
Methanol) 5 6 9 9 (s, HN 1H), 8.64 (s, 1H), 8.59-

WO-D)ORI083082 (m 1H), 8.55 (d, J = 5.4 Hz, 1H),PGI/ES200%083543
1H), 7.54 (d, J = 5.4 Hz, 1H), 7.27-7.35 (m 2H),

6.70 (s, 1H), 4.45-4.52 (m 2H), 4.03 (s, 3H, 2.33
(s, 2.28 ( 3H), 1.36 (t, J =7.1 Hz, 3H). E-5
QN 64—2—tHNVR 61 me.'@lrv‘e hﬁg') (=)
th 6 .61 (s, H 1H),” 8. 78 (s, 1H),
. O- . H),8.4 %J = 8{3 3 Hz, 1H), 8.15
(s, . N Hz, 1H), 7.88 (t, J = 7.6
Hz, ;@6“ 1H), 7.21-7.27 (m 2H), 6.66
(s, - (on  2H), 2.32|(s, 3H), 2.28 (s,
F-8H) , 7.1 Hz, 3M). E{6485.N 515.3 O H H-
,NT YN N N~ OF1l 457.2 mONNR 400MHz|, d6- DMSO) 6
10. 14 1H), N 9.28 s,“>1H), 9/01 (s,| 1H), 8.70 (d,
J =|3. ' N OXN N NTDH), 8.52 (m 2H)|, 7.99 (s,
1H) | 7 WV
(@]
F-7 ®) 520.2
~O
% A O
N ]i:[
N O
F-8 }, 471.2
& o !
H H 1O
N._N N
N o)
F-9 NF’ 471.2
N o M\
@\CYH 10
C>N o}
G-1 O 4682 | '"HNMR (400MHz, dys-
O HN—<b DMSO) §10.5 (s, 1H)6,
N S N 9.35 (s, 1H), 9.07 (s,
HN 1H), 8.76 (d, J = 4.0 Hz,
2©>—§ O 1H), 8.62 (m, 3H), 8.10
N o) N (m, 1H), 8.02 (s, 1H),
7.67 (m, 1H), 7.48 (m,
1H), 7.23 (m, 1H), 3.79
(t, J = 4.8 Hz, 4H), 3.35
(t, J = 4.8 Hz, 4H), 2.25
(s, 3H).
G-2 466.2
® =0
N N
HN
(OR e O
G-3 452.2
O 2O
N N
O ®
N o) N




07.44 (m 1H), 7.23 (m 1H), 6.94 (m 1H), 4.50 (s,
2H), 3.13 (m 4H), 2.55 (s, 3H), 1.25 (t, J = 7.2

woh12008058037 77 WO 2008/ 058037 PCT/ US2007/ 083543 PEF/PRS2007/083543
497.2 iH NWR (400MHz, d6 N DVBO) 6 10.14 (s, 1H),

9.28 (m 1H), 9.05 (s, N N 1H), 8.71 (dd, J= 4.8, y 06
1.6 Hz, 1H), 8.52 (m 2H), 8.0 (d, J = 2.0 Hz, 1H),
758—(m—IiH),—748—(m—1H-—743 J 20
L= 1 LN 7 29 (A 1 — O A L= 1

HlllL, ), - Z9 (U, 9 — O 1z, &

Hz, | 1H), 4.57 (s, , 2.23 (s )

1.15 (m 1H), O4 ,J 7.6 3

2H) | 0. (m . Q3 4K E}g{)iH NVR (4001M7|8,60(d] 64Hz
d6- DVS (s, BN PH), 9|30 (d,| 35467 OndHr,
1H) | o. @(s,@%, 0 HzO 8.72 (dd, J = {AH 15, IHF.B
| J11 05.21H), 853 (d, J = " fox NN&IBTA /- 52
2H)| 8.0 (d, J = 2.0 Hz, 1H), 7.59 (m ZH>76 )
1H)| 7.43 (dd, J = 8.0 Hz, 2.4 Hz, 1H)|, g =
8.4| Hz, 1H), 6.93 (d, J = 3.6 ttlf 1H), “%é“iq% hyd

"H NMR (400MHz, dj-
@NH o— DMSO) 5 8.95 (s, 1H),
Q = 8.89 (s, 1H), 8.81 (s,
/\ b PNH NM 1H), 8.67 (m, 1H), 8.52
N NH N (d,J =52 Hz, 1H), 8.43
(s, 1H), 8.23 (s, 1H),
8.03 (s, 1H), 7.80 (m,
2H), 7.47 (d, J=5.2 Hz,
1H), 7.13 (m, 2H), 7.04
(d, J = 8.8 Hz, 1H),
3.87 (m, 2H), 3.73 (m,
2H), 2.55 (m, 4H), 2.51
(s, 3H), 2.19 (s, 3H).

=
[\
(94
—_
LI
(9]

H-3 @ 434.2
o N;_ Oo—
S O-Q

H-4 4842

H-5 459.3
N$—|_ OoO—
@)
W 3 OO

DMSO) § 10.46 (s, 1H),

H-6 4282 | "H NMR (400MHz, d,
@NH 8.98 (s, 1H), 8.91 (s,

Q @ 1H), 8.54 (d, J = 5 Hz,
d D—NH N O 1H), 8.44 (d, J = 2.4

QNH N Hz, 1H), 8.05 (s, 1H),

7.9 (s, 1H), 7.78 (t, J =
6.8 Hz, 1H), 7.48 (m,

2H), 7.2 (m, 2H), 7.03

(1H, J = 5.7 Hz, 1H),
3.86 (s, 3H), 2.55 (s,
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2H), 3.10 (s, 2H), 2.77 (s, 3H), 2.23 (s, 3H), 1.65
(m 2H), 1.31 (m 2H), 0.89 (t, J = 7.2 Hz, 3H). F-4
W@ ZsAs508Y NVR (400MHz, d6- DVBO) 6 10.2 (s, 1HPCT/UBRONV083543
9 29 (d, J = 1.6 Hz, 0 1H), 9.05 (s, 1H), 8.72 Il-rox

NN((dd, J= 4.8 Hz, 1.6 Hz, O 1H), 8.53 (m 2H), 8.0
(d, 3'=2.0 H, 1H), 7.59 (m 1H, 7.47 (m 1H),
Tl 3 S b0 2.0 Her 32 (g

H_?rl‘l), 6. 95 (o, —3J 32 Hz, T IH) 2798 g AT 2H), 2079

s, [3H), 2.52 2H), 223 (s, |32 09 (m 1H),
0.94 (d, J = H 78 WD R008/ 058037
PCT/ US2007/ 683543 F 51 NNOOUHNF-6 N H
486.30@0~‘NN F-Y=(- CON|520.2 | HH 00 'ItT N
N F18 4792 HH O 01--cox N N F-9 471.2

H-8 4422
<; f;—NH
=
o 06

s fbd |

H-10 4422

I-1 568.3 | "HNMR (400MHz, d,-
&5 DMSO) § 10.52 (s, 1H),

NN ® 9.04 (s, 1H), 8.7 (dd, J
0 NN /{ = 55,34 Hz, 1H), 8.5
\ﬁ e Ho Ob (m, 2H), 8.06 (s, 1H),
HN N 8.02 (s, 1H), 7.53 (d, J
/\©/ o F = 6.8 Hz, 1H), 7.48 (d,
E J = 3.6 Hz, 1H), 7.21
(d,J = 8.3 Hz, 1H),
3.68 (m, 2H), 2.6 (5,
3H), 2.34 (m, 4H), 2.21

(s, 3H), 1.13 (d, J = 5.3
Hz, 6H).

I-2 )\ 554.3
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N NOOLL-TNONOO G1 O 468.
CD HN- DMBO) 610.5 (s, 1H), N

2 NVR (400MHz, d6-
N 9. s, 1H), 9.07 (s,
wWa@20dRl0$B03H) , 8.76 (d, J = 4.0 Hz,

1H)

8. 62 (PCT/BEH007/083543

8.10 NON (m 1H), 8.02 (s, , 7 (m 1H), 7.48
(m 1M, 7.23 (m 1M, 3.79 (t, J = 4.8 H, 4H),
3.35 (t, J = 4.8 H, 4H, 2.25 (s, 3H. G2 H\(
I—é\g > EN-O-N-HN-N-N—63HN—{ 4522 N O-N—~6—HN-79
2008/ 058037 PCT/ US2007/883543 | H1404. 2 i H NVR
(400MHz, d6 DVBO) 6 9.29 X&f 1H),| HN C8.95 (s, 2H),
8.73 (s, 60 (d(ID6.4 Hz, ~NHN_ S 1H),
8. 54 (d IN=4. , FF. 85/ (s, 1H), 7.63 (m
1H) 4@ 5- L 1H), 7|36 (d,[J = 3.6 Hz,
1H, 7™ jm . 7710 (m 1H),|2.20 (]s, 3H).

Example 11
3-(2-Methoxy-phenv]l)-N-[4-methyl-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-phenvl]-

propionamide

[00168] A solution containing approximately 50% of propylphosphonic anhydride
in N,N-dimethylformamide (0.77 mL, ~1.2 mmol) is added in three portions within 20
minutes to a stirred mixture of 4-methyl-N3-[4-(3-pyridinyl)-2-pyrimidinyl]-1,3-
benzenediamine (221.9 mg, 0.8 mmol), 3-(2-methoxy-phenyl)-propionic acid (144.2 mg, 0.8
mmol) and triethylamine (0.887 mL, 6.4 mmol) in 2 mL N,N-dimethylacetamide. After
stirring for 24 hours at room temperature, the mixture is treated with a half-saturated
aqueous solution of sodium hydrogen carbonate and extracted three times with ethyl acetate.
The combined organic extracts are dried (Na,SQO,4) and the solvent is evaporated off under
reduced pressure. The crude product is purified by crystallization from acetone to yield the
title compound as a brownish solid: MS: 440.2 [M+H]"; tg (HPLC, Nucleosil C18; 5-100%
CH;CN+0.1% TFA/H,0 + 0.1%TFA for 5 min, flow 1.5 ml/min): 3.91 min; "H-NMR (400
MHz, DMSO-ds, 0):2.16 (s, 3H); 2.55 (t, 2H); 2.84 (t, 2H); 3.78 (s; 3H); 6.83 (t, 1H); 6.93
(d, 1H); 7.09-7.19 (m, 3H); 7.26 (m, 1H); 7.41 (d, 1H); 7.49 (dd, 1H); 7.87 (m, 1H); 8.45 (m,
1H); 8.49 (d, 1H); 8.67 (dd, 1H); 8.91 (s, 1H); 9.24 (m, 1H); 9.80 (s,1H).

Example 12
1-Ethyl-7-methyl-4-ox0-1,4-dihydro-[1,8naphthyridine-3-carboxylic acid [4-methyl-3-(4-

pyridin-3-yl-pyrimidin-2-ylamino)-phenyl]-amide
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H2 513.5 i H NMR (400MHz, d6- NH DMSO 6 8.95 (s, 1H),

1H (s, o J~ 8.89 ~NHNI1H, 8.67 (m 1H), 8.52 OCN
wWORDOBIO§SH37 J= 5.2 Hz, 1H), 8.43 (s, 1H), 8.23 PcT/UL1dD7/083543

8.03 (s, 1H, 7.80 (m 2H), 7.47 (d, J = 5.2 Hz,

1H), 7.13 (m 2H), 7.04 (d, J= 8.8 Hz, 1H), 3.87 (m

2H), 3.73 (m 2H), 2.55 (m 4H), 2.51 (s, 3H), 2.19

(s, 3H. H3 434.2 ONHOO-NHNCBOOCO>NHNHA4

C484.2 NH ONO O-NH Mtdl-Q ~/ NH NH5 459.3 NHO
ONC~- O 4NH N H6 428.2 iH NWR (40 d6- DVSO)
610.46 (s, 1H), NH O 8.98 (s,OlE) Bl 91 (s, 05 /\,;
:z 1H), 8.54 (d, J =5 y NH~NHNQ 1H),
8.44 (d, J = 2 N HzNgH); SAMy, 7.9 (s, 1H),
7.78 (t, J = 6.8 NL | 480('m
"]
Ny
[00169] A solution containing approximately 50% of propylphosphonic anhydride in

N,N-dimethylformamide (0.77 mL, ~1.2 mmol) is added in three portions within 20 minutes to a
stirred mixture of 4-methyl-N3-[4-(3-pyridinyl)-2-pyrimidinyl]-1,3-benzenediamine (221.9 mg,
0.8 mmol), 1-ethyl-7-methyl-4-oxo-1,4-dihydro-[1,8]naphthyridine-3-carboxylic acid (185.8 mg,
0.8 mmol) and triethylamine (0.887 mL, 6.4 mmol) in 2 mL N,N-dimethylacetamide. After
stirring for 24 hours at room temperature, the mixture is distributed between a half-saturated
aqueous solution of sodium hydrogen carbonate and ethyl acetate. The precipitate is filtered off,
washed with H,O, methanol and diethyl ether and dried in vacuo to yield the title compound as
a brownish solid: MS: 492.1 [M+H]"; tx (HPLC, Nucleosil C18; 5-100% CH,CN+0.1%
TFA/H,0 + 0.1%TFA for 5 min, flow 1.5 ml/min): 4.23 min; "H-NMR (400 MHz, DMSO-ds,
0): 1.41 (t, 3H); 2.22 (s, 3H); 2.67 (s, 3H); 4.61 (q, 2H); 7.21 (d, 1H); 7.41 (m, 1H); 7.45 (d, 1H);
7.50-7.58 (m, 2H); 8.07 (d, 1H); 8.47-8.55 (m, 2H); 8.63 (d, 1H); 8.68 (dd, 1H); 8.96 (s, 1H);
9.10 (s, 1H); 9.28 (m, 1H); 12.19 (s,1H).

Example 13
1-Methyl-1H-indole-2-carboxylic acid [4-methyl-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-

phenyl]-amide
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2H), 7.2 (m 2H), 7.03 (1H, J =5.7 Hz, 1H), 3.86

(s, 3H), 2.55 (s, 80 WO 2008/058037 PCT/ US2007/ 083543
wakhog/o:|o21 (s, 3H). H7 448.2 N~ O OYNH N~ NPCFUB2007/083543

442.2 NH O OO ~-NH NNONH N H9 428.2 ONH O ~NH

O-NH N H1442.2 NH 5 YNHO P-NH NI 1 568.3 iH NW

(400MHz, d6- DMSO) 610.52 (s, 1H, N O9.04 (s, 1H,

8.7 (dd, J O NN/ =5.5, 3.4 H, 1H, 85 O(m 2H),

801761 (s, 1HJhe titlelioirbdudd & p8:p@Rd (is]ogdi])y, as AeEBbqddn Egampje 1D using

f;mgthgl_- @-%g@%-%-ﬁ)%rfﬁ%x%i_z -é§§ tnrgﬁ%adzﬁ)'é:&-énﬁg%?g?t%wop@% }ilcigi:%‘rownish
hfl:, MS.424.1 [NISH] 3t HPLIC, Naicleskil Gl 8=5-5008 CHEGN 8b)1% TFA2H,0 +

05 %’TE’A for 5 min, flow 1.5 ml/min): 4.15 min; 'H-NMR (400 MHz, DMSO-ds, 8): 2.22 (s,
3H); 4.00 (s, 3H); 7.11 (t, 1H); 7.20 (d, 1H); 7.29 (m, 2H); 7.41-7.58 (m, 4H); 7.68 (d, 1H); 8.06
(d, 1H); 8.14 (dd, 1H); 8.46-8.52 (m, 2H); 8.68 (dd, 1H); 8.99 (s, 1H); 9.30 (m, 1H); 10.28

(s,1H).
Example 14
S-Nitro-furan-2-carboxylic acid [4-methyl-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-phenyl]-
amide
I N\ o
o” N
O
[00171] The title compound is prepared analogously as described in Example 11 using

S-nitro-furan-2-carboxylic acid instead of 3-(2-methoxy-phenyl)-propionic acid: Brownish solid;
MS: 417.1 [M+H]"; tg (HPLC, Nucleosil C18; 5-100% CH3;CN+0.1%TFA/H,0+0.1%TFA for 5
min, flow 1.5 ml/min): 3.65 min; 'H-NMR (400 MHz, DMSO-ds, 9): 2.22 (s, 3H); 7.22 (d, 1H);
7.41-7.54 (m, 3H); 7.63 (d, 1H); 7.80 (d, 1H); 8.02 (m, 1H); 8.44 (dt, 1H); 8.51 (d, 1H); 8.67
(dd, 1H); 9.02 (s, 1H); 9.25 (d, 1H); 10.59 (s,1H).

Example 15
{2-[4-Methyl-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoylamino]-thiazol-4-yl}-acetic

acid ethyl ester
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NO FONHNOFF NHNOS81 W 2008/ 058037

PCT/ US2007/ 083543 1-3 , 554.3 NOF p-- gNHNOF F
wOoRdBl0S03Exanpl e 11 3 - (2- Met hoxy_phenyl ) - N PCT/US2007/083543

[ 4- et hyl - 3- (4-pyridin-3-yl-pyrimdin-2-yl am no) - pheny

[l - propionamde HH NYNN ,NO NG6 [00168] A

sol ution contai ni ng approxi mately 50% of

propyl phosphoni ¢ anhydride in N, N-di nethylfornman de

(0.77 m, -1.2 mmol ) is added in three>porti ons within

20 mnutes to a stirred mxture of QO

4-met hyl - N3-[4- (3-pyridinyl ) -@- pgrym d []1-1, 3-

benzenedi ani ne (22159 1§, Q.8 w

3- (2- met hoxy- phenyf) ~pr o ICNB.CI (144.2 ngy, 0.8

mmol ) and triethyl aggNe (QA887Hi, 6.4 nmol) in 2 nL

N, N- di net hyl acetam de. After stirring for 24 hours at

room t enper at ure, mxture is treated with a

hal f - sat ur at ed s sol ution of sodi um hydrogen

carbonate and extracted three tines wth ethyl

acetate. The conbined organic extracts are dried

M) and the solvent is evaporated off L
é’@% ed pr eg§911}1té°n G?ﬂtémagm%%aleféﬁ% Og P’iS’B}dP‘P‘ngH’n}S;?nhyd“de mn
XN E et k#@hh@l (f 47amiaceho Hﬁlol)Qs adaed id tﬁr&eporttdng Lvﬁhm 20 minutes
conpound as a browni sh solid: MB: 440. 2 [ M-H +

tR
t RRtircsd M@ e dimetipl-8-(4-Byridind ey - pHR TR -G- YIgp TRAR MR asidg2 4 me,

glﬁof)]\%zaﬁn%}'\}g 6%(]3 %831: tgc Jﬂé}/ Eﬂg[‘gséer ?138% n%a tni]nlf(gj’}%\{ﬁtrlethylannne

(2 78dm{ t 5.6 Rido]) 132 #B. N.N:-diBédhylfobmBBid€. tAfteﬂ_sHﬁ;mgGolgBl hofud ,at room

t%r.}l_%é.éangragﬂ?é l%ﬁ%u%e %%?ﬁ)@?ﬁl b%ﬁs%ﬁ% a(élg}ig%t%ed Z&q%é'us(sglhﬂél féodium
félyhl)o,gfbgeaﬁ)éiz(téj Q{?d eiﬂfﬂz aceﬁtegﬁe(;ﬁempltﬁba is fAteld offrﬁvasj;é’@ wittPH&Dand ethyl
: anpl e .
apetpte gyq dried dptagyq o JicgdBe dtlerogippidpa peigegichd pit:Hy? 1 dYlndl: H-
ﬁMﬁ%ﬁ&ﬂ%ﬁE'[ﬁW@é iqd 85 4- 1Rt @M 2332(4FHP33%@'§ BH)3 4.06 (q, 2H): 7.02 (s,
-pyrimdin- 2-y am no ') - phe
lH) 7.38 (d, 1H); 7.47-7.55 (m, 2H); 7.85 (dd, lH) 8.38-8.46 (m, 2H); 8.54 (m, 1H); 8.68 (dd,

1H); 9.11 (s, 1H); 9.26 (m, 1H); 12.58 (br. s,1H).

Example 16
5-Methyl-2-phenyl-2H-[1,2.3]triazole-4-carboxvylic acid [4-methyl-3-(4-pyridin-3-yl-

pyrimidin-2-ylamino)-phenyl]-amide
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82 WD 2008/ 058037 PCT/ US2007/083543 0 NHH NYNNN

N~Z ri . :)CO i N [00169] A solution containing
wappsossoant el y 50% of propyl phosphoni ¢ anhydr i BET/U82007/083543

N, N-di net hyl formam de (0.77 nL, -1.2 nmol) is added in

three portions within 20 mnutes to a stirred m xture

of

4-met hyl - N3-[4-(3-pyridinyl)-2-pyrimdinyl]-1, 3-benzen

001173 ne ( 2A&%ol9tigngrontai@ing apmg)timately 50% of propylphosphonic anhydride in

]%N%lrl?%tlhi( rmamljag (O / (r_ﬁ:lg £ 1 %)8 Lrlnmoll) % n]q’lre; }goqp thtEnn%IO rrllgnutes to

I C acCl
i §t1|r1€dl Mtﬁ%f@métﬁyl&&z mjpﬁdlﬂylmifﬂnnldfhyﬁ 1[BLbenzenediamine (200 mg,
di net hyl acet am g for 24 hours

O BOTD e B e R (2 4 Ciele SCieSs B BE el and
e fiaSAL W AR, 539 WEQIHSH S iUl NOf mehy1RRAh ML DY QB8R for 72

carbonate and ethyl acetate. The precipitate is
Hojufstagrogp t@ﬁﬁeraturmal@i‘ﬁeweww IhmP@O in mumﬁcﬂne rgsdire dh Cé%th'wted

beEwe%n a Ezﬂg \s/&g]uraét%g aqof,ous roiwn o 1u T RAEJ&EH c‘::alr 8 %e(‘ %‘%Lr%%y acetate. The

Mlﬁt&ﬁ:t ﬁlteﬁ:’é’ﬂ&;,ff 5@@@%@1&@%&1@%%5%&&&@ Qaci%l-_a@ford the title

for 5 mn §3n13 21 "'H-NI\/R§

coRes S 8 besge o315 o1 Bapti-pin Bl Nt S5 e

@ﬂIDGN+6 1@JrE(A¢H A % TEAZSr { i, A 1.5 Eﬂ/ﬂr&n)( Mo k) 1H- Mﬁégoo MHz,
1H) ; 50758m2g2?;807 ,1H);84785

IPWOZH)& 2343 3, 2-57Hy.: 358, 1682 ((.ldD): ) 7.6B(ng §HY: S, 1214) 2H): 8.17 (m,

Hoigid e i bRlob Mo M boriG o Ptefmp) © 19

[ 4- met hyl pyridin-3-yl -pyrimdin-2- yI am no) -
muam de NNNI N~Z N O i N 83 W 2008/058037

US2007/ 083543 OC 70]. The title c und
& 2‘ yampi I_Anﬁmienvﬂ Imscminam\lde

drox y-N-[4-ne h\d,& C4ry dn-34% p\v.rl.ngcélla 1
1 rret hyI 1H i ndoI e-2-carboxylic a | Qhst ead of
3- (2- met hoxy- phenyl) RPr gEi oni cﬁac d:growni sh  solid;
MS: 435.1 [ MrH] +; t[R TH (CNeOST | C18; 5-100%
CH3CN + 0. 1% TFA/ H2 0 A for 5 nmin, flow 1.5
m/mn): 4.15 mn; 'K NVR (400 MHz, DMSO-d6, S): 2.22
(s, 3H); 4.00 (s, | 7.11 (t, 1H); 7.20 (d, 1H);
7.29 (m 2H); 7.41-\% (m 4H); 7.68 (d, 1H); 8.06
[00174] The title compound is prepared analogously as described in Example 16 using

6-hydroxy-nicotinic acid instead of 5-methyl-2-phenyl-2H-[1,2,3]triazole-4-carboxylic acid. The
filtered precipitate is washed with H,O, methanol, CH,Cl, and diethyl ether and dried in vacuo to
yield the title compound as a beige powder: MS: 399.2 [M+H]"; tg (HPLC, Nucleosil C18; 5-
100% CH5CN+0.1%TFA/H,0+0.1%TFA for 5 min, flow 1.5 ml/min): 2.99 min; "H-NMR (400
MHz, DMSO-ds, 6): 2.21 (s, 3H); 6.40 (d, 1H); 7.19 (d, 1H); 7.37-7.54 (m, 3H); 7.93-8.02 (m,
2H); 8.18 (m, 1H); 8.43-8.53 (m, 2H); 8.68 (dd, 1H); 8.90 (s, 1H); 9.27 (d, 1H); 9.90 (s, 1H);
(12.02 (br. s,1H).

Example 18
2-Hydroxy-N-[4-methyl-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-phenyl]-nicotinamide
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(d, 1H); 8.14 (dd, 1H); 8.46-8.52 (m 2H); 8.68 (dd,

1H); 8.99 (s, 1H); 9.30 (m 1H); 10.28 (s, 1H).
wWax@sjoss314 5-Ni tro-furan-2-carboxylic acid  PCT/US2007/083543

[ 4- et hyl - 3- (4-pyridin-3-yl-pyrimdin-2-yl am no) - pheny

[1- amde H NNO NNONNX 0O N [00171] The

title conpound is prepared anal ogously as described in

Exanpl e 11 using 5-nitro-furan-2-carboxylic acid

i nstead of 3-(2-nethoxy- phenyl) OQJy ONni ¢ aci d:

Browni sh solid; N5 417 |(HPLC Nucl eosi |

C18; 5- 100% CH3CN+O. ‘Mo for 5 nin, flow
MHz, DMBO- d6, S):
4 ©7.54 (m 3H); 7.63

1.5mM/mn): 3.65 m

2.22 (s, 3H); 7.22 (

(d, 1H); 7.80 (d, 1 02 (m 1H); 8.44 (dt, 1H);

8.51 (d, 1H); 8.67 9.02 (s, 1H); 9.25 (d,

1H); 10.59 (s, 1H). Ie 15

{2-[4-Met hyl pyridin-3-yl-pyrimdin-2-ylam no) - benzoyl a

m nol -t hi azol -4-y}-acetic acid ethyl este 84 WO

[BOFS] 05803 7TIRGTe USEARHA B§8P43d aiBilddoBySes\described@n Epdniple 16 using

T R S0 1o S Ay BRSO gl crrtppyic eid
BYohnich soBtivE {30 H@NME{I@? (RQHQIZG Ndcleosiflc 35 5 0wh )3H3@N addesd

in three portions within 20 mnutes to a stirred
THAH & 0df2TFA for 5 min, flow 1.5 ml/min): 3.29 min; "H-NMR (400 MHz DMSO-ds,

i& 2;%63)@%836 §74(nP¥H ‘3}'1%@‘1)41') ~703004.69 (i B2 7yh & 119) s BERE l);
§-2-am Gnro 3HDII8€65(§1117 MH)yB.y2 actalﬂ)l, 8.2a0i, d Het 187 (eB)et2.72ABO SALH).
ng, 0.7 mol) and triethylamne (0.776 nL, 5.6 mmol)
in 2 ﬁ N, N- di met hyl f ormami de. After stirring for 24

£ room tenperature, the mxture is distributed

bawieenpaidiad-f csobiiabed [AadQUS (5pYritih-0:1-9riSRIH-2Hamino)-
hydr ogen carbonate and ethyl acetate. The precipitate

nylj- ed of f, washed with H2O and ethyl acetate
and dried in vacuo to yield the titIe conmpound as a
bei ge solid: Ms: 475.1 [I\/H-H]+ (400 MHz,
DVSO-d6, S): 1.16 (t, ﬁH)N 32N(S\ H) 3.71 (s, 2H);
4.06 (g, 2H; 7.02 (s /\O
N\ |
[00176] The title compound is prepared analogously as described in Example 16 using

3-h-ydroxy-pyridine-2-carboxylic acid instead of 5-methyl-2-phenyl-2H-[1,2,3]triazole-4-
carboxylic acid. The ethyl acetate layer is diluted with CH,Cl,/methanol (9:1), dried over
Na,SO;, and evaporated in vacuo. The residue thus obtained is crystallized with methanol to
yield the title compouns as a beige solid: MS: 399.2 [M+H]"; tg (HPLC, Nucleosil C18; 5-100%
CH;CN+0.1%TFA/H,0+0.1%TFA for 5 min, flow 1.5 ml/min): 3.89 min; '"H-NMR (400 MHz,
DMSO-ds, 0): 2.24 (s, 3H); 7.23 (d, 1H); 7.41-7.61 (m, 5H); 8.25 (m, 2H); 8.45-8.55 (m, 2H);
8.68 (dd, 1H); 8.97 (s, 1H); 9.31 (d, 1H); 10.82 (s,1H); 12.17 (s,1H).
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1H); 7.38 (d, 1H); 7.47-7.55 (m 2H); 7.85 (dd, 1H)
8.38-8.46 (m 2H); 8.54 (m 1H); 8.68 (dd, 1H); 9.11
WO 2008058037 9. 26 (m 1H); 12.58 (br. s,1H). ExanptEUIB07/083543
5- Met hyl phenyl -2H-[1, 2, 3l tri azol e- 4-carboxylic acid
[ 4- et hyl - 3- (4-pyridin-3-yl -
p3li m di n-2-yl am no) - phenyl | -amide P N-NN N N NY
g !!ék N 6 85 WD 2008/ 058037 PCT/ US2007/ 083543
A sol ution contai ni ng apprOX|nater 50% of
1 n 20"

(O 70 nL -1708 nnnl)ﬂls“added in threé’portloné
within 20 mnutes to a stirred mx e of
4- et hyl - N3-[ 4- (3- pyridi I)-Z-H%FﬂiiﬁjnyI]-1,3-benzen

ediamne (200 ng, O
5- net hyl - 2- phenyl - N2, i azpl et 4- car boxylic acid
(146.3 ng, 0.72 mol) Jand triethylam ne (0.798 nL,
5.76 mmol) in 2 nL i met hyl f ormam de. After
stirring for 72 ho s lat roomtenperature, the
solvent is renoved in acuo and the residue is

di stributed between a half-saturated aqueous sol ution
of sodi um hydrogen carbonate and ethyl acetate. The

(091531 pi t at eAisslufian coeppihg epiirpximaslyS8%wil prop HRIOsAdicetliyyiride in

nd dr.i v t rd.the title_. .
@@en%rélatﬁ érélargld gdj77le nLS"oﬁ% (N)%ls agl%gl thfem?_v}lg_ns %lﬁm(%QF]’El tes to a
dNued @0sirt ofALBethf- 1\1’994@ @bﬁ@h«y&m @yﬂﬁiﬁﬁ&ﬂﬂz Qﬂt@nz]en%rﬁpﬁnef @P1.9 mg,
Smn, flow 1.5 n/

0862 mgjlyl TQCOESIC (agld (@‘9})7 -mgy 0§7nr{1(§) an§ Iq}ethy-}an?@e ({)(§87 TH) 6.4
grné% in”2 8B Néﬁ-‘dm@e"ﬁylfo&a%?rde( KHet%H)rmg Gor DA n6ER at rddid) tem erature, the
8 46-8.54 (m 2H), 8.68 (dd. 1H): 8 .98 (s. 1H; 8.27
r@ijture]_im)reatqbwiglza Kad; sg,_mgated Bspeeny selutign @-spilium hydrogen carbonate and

eix Xcte'él_t{lrtee ﬁrglﬁs] \%1 hDe¥ [ gc!eﬁte'_'ﬂ{e CﬂBﬁnﬁE‘n or%ar%- e2 %t%%i gﬂ%d- @El;gr(])y) and

thé {dl@nCoERPHBEd b uﬂl‘eﬁﬁaﬁ(ﬁd p@fate0P@Usldy psiud @SaFifiges 1 n
Exanpl e 16 usin roxy-nicotinic acid instead of
‘EEYSFPéltZﬁS’/‘Pn fi"“ﬁbﬁ’é‘ﬁﬁ? ! dﬁh}%( qther t%]’lte]rdlt%?z‘lﬂe(?‘“&?‘&]ﬁ? B%%(RFPW%‘Sh solid: MS:
@@IzctMJhe tr ghpuﬁ eRERT €M; Bi1bEh EH,8NYG A M,OL0. TR PFA for 5 min,

met hanol Cl2 and diethyl ether and dried in vacuo
then 109%@&%@ 1faTERdorconpoflavd 1-asil/aibe?- %JemplovbﬁéTMR (46 MHz,

ety 1B TP A B B, 1 7 1 B iy 10

20@&h, mHN 8.4248-INR, THYOR.68 (dd, 1H); 9.00 (s, 1H); 9.26 (d, 1H); 10.40 (s,1H).

Assays
[00178] Compounds of the present invention are assayed to measure their capacity
to selectively inhibit the proliferation of wild type Ba/F3 cells and Ba/F3 cells transformed with
Tel c-kit kinase and Tel PDGFR fused tyrosine kinases. In addition, compounds of the invention
selectively inhibit SCF dependent proliferation in Mo7e cells. Further, compounds are assayed
to measure their capacity to inhibit Abl, ARG, BCR-Abl, BRK, EphB, Fms, Fyn, KDR, c-
Kit, LCK, PDGF-R, b-Raf, c-Raf, SAPK?2, Src, Tie2 and TrkB kinases.
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MHz, DVMSO-d6, S): 2.21 (s, 3H); 6.40 (d, 1H); 7.19 (d,

1H); 7.37-7.54 (m 3H); 7.93-8.02 (m 2H); 8.18 (m
waRk{og/o880d48-8.53 (m 2H); 8.68 (dd, 1H); 8.90 (BCT/UEH0P7/083543

9.27 (d, 1H); 9.90 (s, 1H); (12.02 (br. s,1H).

Exanple 18 2-H_

day- N-[ 4- et hyl pyri di n-3-yl - pyri mi di n- 2- yl ami no) - pheny

2008/ 058037 PCT/ US2007/ 083543
%ﬂ%@hﬁ%@' raé,%gﬁg%)ﬁﬂ The title conpound is
[pﬁle')’ﬁhr ed an@hoguoursl oplldise ded ¢ thdBa/FB muiine pptB cdblineghag
dr ox cot.i aci d i nstead,of . .
ek B LT ARk ik TR RGO mpingige o P 1640710%
Ral Ebvme&éﬁh\MlQl&MIMS) SuppMmien@Avich feMettlin 50 iZm{ HRkBtomycin 50

Nucl eosil C18; 5-100% CH3CN + 0.1% TFA/ H20 + 0. 1% FA
e Lgngdrelutanigg, 290 mMpjthihe)addigonof mupine rerppent Hgh Ba/F3 full

lMggh F%&]g @mde%@ IL3%ta%2at1()§ forgll’)")nour@ 1%7thé1{]'ﬂ)latl<'l'|}nto g841\9611 TC
plips at 58)03 gelB B BSL(Imne(BHper veell@?ld (fm comg))uncBat@Z)6(®/I to]_]l-Q) UM is
ag)c(lgc? Afngr ilg:%hmylandl add1(t10h H:%B hganél or I]gﬁg{or C)ﬁbtom'—?t)( caontrol are added

ro -pyri car
1&145ﬁlﬁﬁemyd pe3 w(al-l 4t- fpy ﬁp;ﬁld)piatB c(}’dcemyt[dnm The I&el&- aydt anﬂm ﬁﬁl)bated for 48

unf Vi 3% &r&gﬁﬁ(&?z i éftﬁrlé%’éﬂtg@ t%%‘é?“&g?éd& %f %%IG s‘é#‘i)@éafoﬂlﬁga) is

dava)| egchl@elpﬁms\gmg iR uiSORYY 1RWGd R O §1d%hE FhROX¥ Ird a8 using
aci d i nstead of

ASnakyst G| —-Tunphespgrice algd¢ 1 50008)integratesl tenain Rdd¥.boxyl i ¢
acid. The ethyl acetate layer is diluted with
CH2C12/ met hanol (9:1), dried over Na2SO4 and
Hvapm di(ed ARVSMUproliferatimi dssayt hus obt ai ned i s

allized with nethanol to ield the title
@é@ uns asHﬁmﬁ’eT%'élAs'X?Mg: Ce]ﬂﬁéA"‘é%arﬁ grovieip PMEMesyppjspented
\Nuflio@@ﬁ]ké to@bﬁ)oryo%o;&ﬁmr{ee PeioBeN s pbn HASHVINRM Qu b1 YRR hh 17
mn, flow 1.5 mM/mn): 3.89 mn; "HNW (400 Mz,

Wé@ ng/gy_, rec‘gn@ma(ltghumglp-yDGl? BPat é@fl celj:sH)nL @e]l‘plareﬁhgllali@mted into

Hé\L?ll ?)la?eé i'{-#LLé)_% y m%Bé&g % iﬁl%r@é Z%Fﬁlelﬁ_ﬁ%teg %étil%% uL]t)H)l 00x
dosmpdidds foB 78 W@ 37008 ABE803 reaREht, OSAOY el BB 430 isBxiddpd each well
f%ro 15 min, then the plates are read on the CLIPR (Molecular Devices)

Proliferation Assay : BaF3 Library —Bright glo Readout Protocol

[00181] Compounds are tested for their ability to inhibit the proliferation of wt Ba/F3
cells and Ba/F3 cells transformed with Tel fused tyrosine kinases. Untransformed Ba/F3 cells are
maintained in media containing recombinant IL3. Cells are plated into 384 well TC plates at
5,000 cells in 50ul media per well and test compound at 0.06 nM to 10 uM is added. The cells
are then incubated for 48 hours at 37 °C, 5% CO,. After incubating the cells, 25 pul. of BRIGHT
GLO® (Promega) is added to each well following manufacturer’s instructions and the plates are
read using Analyst GT — Luminescence mode — 50000 integration time in RLU. ICs, values, the
concentration of compound required for 50% inhibition, are determined from a dose response

curve.
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2-Methyl -N- [4-nethyl -3 - (4-pyridin-3

-yl -pyri mdin-2-ylam no) -phenyll -nicotinamde HHN
WO bboBI0B03IN O N [00177] A solution containing PCT/US2007/083543

approxi mately 50% of propyl phosphoni ¢ anhydride in

N, N-di met hyl formam de (0.77 nL, -1.2 nmol) is added in

three portions within 20 mnutes to a stirred m xture

N N3[4(3 pyridinyl)-2-pyrimdinyl]-1, 3-benzen
?é;mggﬁg ng, 0.8 nmmol), 2-nethyl-nicotinic

[831&2] ( 109 7Thmcon@08ndﬂde$0)ﬂbq}mr¢m prstt¢nydfpn inkibition 88YCHL,
Lf or

&Péde%&#feﬂaﬁa‘?ﬂ% I\?g}gct%h?%%%ﬂ telféc% Eé?)a lg gﬁépl’aéfs it in a 96 well
fiotdtu Bﬁeﬂﬁ t&o-6ald edtially tihuted festichbmpainds e(freﬂcﬂqmﬂﬂmg evaluated for

ol utj on of . sodi.um en car onat extracte

Fif &WIPFQ %@tl‘(ﬁ aFﬁVlgftORﬁ o’g§ E]tlsast“@“ aﬁéﬁco&b{jﬁﬂ F. After
RS RS $Snc@bRiod i BOPC B@Q@%ﬁty@ﬂ@easﬁfé@ b$ QLiMERAMTTScolorimetric assay
evaporated off under reduced pressure. The crude
fera frasegis purified by crystallization from CH2C12 /
di ethyl ether to yield the title conmpound as a

1B o1 BBt bR peikiaPagfolefanide gl Tiaronbhii oo

[00133¢ CH3 CNH+Ohelialik deblin@uset s thé B2ZIvhdmdpoitic Iprd’g):mtOZ c8llline

t%nagl’rs]fog’%ﬁ%’ Vb!?@% &ﬁgé)b’l %%(3%%&)6 :Thggeﬁﬁs?ar% El(dtnltﬂmeg)'_ﬁl R%M??l 0%
fztaﬁéﬂlf(sg}uﬁlmPMl/l&ﬁﬁu _mellké)dawﬁ} ref1i®30 (1§MnL3 h!}ept&ﬁ}/éﬁl 50

(dd, 1I—|{ g ;. 9.26 (d, 1H); 10.40 (s, 1
%@h}ﬂgd gb@&m@]a @Q)m% uH@éan@ﬁonM&@r@éléme Slniiﬂﬂélﬁtnia@ﬁalﬁ‘?de‘”ﬁh

ively
E@% t O:fﬁgag)?yé@egrogt Llltlgrﬁe%g?%dﬁggs t %/Og{aégkﬁ% cells and
[Bﬂ.I&zKB cel | s5a plavfsf3@Dme leWle‘D celleduseniont ark plaad 8 Graigler B&8# well

BPpRe T e ri D Fery ol S <R ouRRRGL AN in DMSO

dcRsbifi@sndtsiagdeditdleadP el GAI73 s ielideB @ a p&HARPBMHAAD. Bhekeells are
assayed to neasure their ca aC|t8/(7to i nhi bit Abl
(8

IAWeetefB@RY%murs BRKC. EFHE):- R Oﬁ% rRar Blue gpltion) (Epk
CE%SURS) 1sbadﬁéfto e&h%’ ’andstﬁg gé’il’s a 1(Pcub2;|t-é T ﬁrh(HdiE[nlfaﬁﬂ hours. The
Inases. 88 WD 2008/ 058037 PCT/ US2007/ 083543 Bal F3 EL
flote3cepeenihiehsey A icontioassEN) nfrOBLEPn THHSO muy isqeantiébd usinigries

quIMS rlne pro-B cell line that
‘iﬂ@?séxﬁysé?g@?q?ﬁfﬁr FURGth FLT3 construct. These cells
are maintained in RPM 1640/ 10% fetal bovine serum

ﬁlﬁmnéfﬁ%ﬂﬁﬂpﬁbﬁﬂﬁﬂl‘&ﬂem&lhpﬂﬁi@érﬁhbﬂ' n 50 g/,
streptomycin 5 glutam ne 200 nMwith the

QO on” of 3%92 Wece}lé@;rs tﬁﬁ‘itq(i‘a?f? 9p vzl Tigaplitas gt 3|density @ §3.H00
éﬁl;ﬁerﬁeehll 30 lﬁ.ﬂ%@ EROrh d-sbri ?T cﬁflﬁ{@ﬁs' oq’ hel (% IR Jﬁgﬁlg aIIQQO uM) are

ted'into 384 we | at es at Is’In
zzlﬁerLtome@h welpeTIwe |i$ ingloded @Sltpoac;m)mmtrdl) aAftﬁt ip&ubnting the ¢dls for

I S ed. er .t he ndadltlo 3 i
BloingRorC oyt bbous ey SEERBYGTeEY S idn ol gl e cot ar
ifadia@d peran\weditiol 5 hbas.apipy @it atdenst® ACEMtml isQusntifithe
cells are then incubated for 48 . .
spectrophotometrically and ICs, values, the concentration of compound required for 50%

inhibition, determined from a dose response curve.
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hours at 37 C, 5% CO2. After incubating the cells, 25
L of BRIGHT G.Q(r) (Pronega) is added to each well

wo edoBos$08y nmanufacturer's instructions and t heP@Ei/asme7/083543
are read using Analyst GI - Lum nescence node - 50000
integration time in RLU. Human TG HA- VSMC
proliferation assay [00180] Human TG HA-VSMC cells

r PVEM suppl enented with 10% FBS to

%@éggmc‘g{)ﬁ'fcgu(g%le’hg?l or to resuspending i n DVEM
[@(lmﬁ[l ement esRinartd32D962 1688 1smelpl3@d irgd friwe d€opHnena At5x10° cells
RGBT o BreArae o Dol R (STIS71 isincluced
dsncdhadle drfe@ell20e the@incdbatedGor 2h@MU8tHoeR e Bl w 15% COn MhL of
of 100x .  conpounds for 48 h at 37 C. After
teH SHPRRYAN is S g th GBS rrace J5e DY ety %d e i |

Iﬁﬁis"/Eé’%Amﬁase ANBP3d Rl aPRBidAIg iJIRRICAM O ;Eﬁed and the
(Mol ecul ar Devices) Proliferation Assay 3 L| rary

thrrdsgince gitansiReiadoutifipd by HewlcytpaouBal th@@ﬁqﬁ?@mtidmr arsgstem (BD

RSP Tt At Borryel DRl oo SR ot on
the B21D-ps Bxlclly basiomer it apsptosidnin ignEiDogamenthl BalsF3 cel |'s

are maintained in nmedia containing reconbinant |L3.
Cells are plated into 384 well TC plates at 5,000
Efdeat gn Gellglor BGRe4bleA plephesphorylatignt est conpound at 0. 06
Wiirp 10 M bepaddagootiendldon s BihOPRiN BHREERD
[?8 Izgurs at t(}pcoguﬁﬁ terlslancgt}atllrtlg&?he cel Sk 2
Q8&blis Lpagfflcmt@erﬁnu@_d@(angl al( Ehtxphwhc)tylrosnadm@édx 032%naph O\AJe]lsl are

f I 5 d.th I
b A RS TE, S B SO0 o lc LRy

deflhlelloabdris @f tekd ddSﬁlpbiﬂﬂdRK@naX Is@5QuMalraI@Rled toach well (STIS71 is
concentration of corrﬁ?und requi red for 50% i nhj bj t| on

{870 & PRTIRWCEONTTEn BcsUaT SHBHLIOr A Ptes 853G, 5 COs.
ﬂQ:Q%ﬁQQ@ %K tE5edd M@@ @O 8353 1%oﬁ§§sﬁwuffe9 Ek8211 Trhercl, pH

onpounds descri bed herein are tested for inhibition
731* 1ISCmM depb 3deMtERF | 1i th¥r EETHand é% MNP-#b Tentgia|ng proferse and

@E?pg%ﬁge?ilﬂﬁilvb%gr )0(5(5 ﬁ§ é? ‘?eélﬁ?/sate 0151 ft&{e e\'é/%ll %égﬁjpag%&')aﬁgiously coated
WiGia=doD Be cidic @n bl aad Edckfedr Thé jii&ﬂef araicupatal fiof ¢ hadrs et °C.
tivity of M7e cells sti ated with human ,
‘gfg?fd’\‘ﬂ%]i“ aiith 3&e: Tygep &5 bu‘%@%%‘ §9‘8]Fah|nﬁ @B‘Efﬁnﬁ?tﬁﬁ? cgpjuggped
ati-ph8lphodkAlie lahidbdl $s AMBESMHIaRE Mite tSthuRBerdnd¥Baked overnight at 4 °C.
colorinetric assay from Promega. Inhibition of

A vwashing BCRTROTwkep &A datier. ¥t bl pf elugtineseeny sybgfrate are added and

ﬂé‘f Qﬂ é?fn e Eg;hoﬁlﬁﬁ)edu iROHE A, J&W@Wtérf‘ﬁwﬁﬁkdlaﬂﬁ&ﬁeéﬁs st

oletic prog nitor’ce
¢o|rrqnerﬁds foffrehel 11mehtlnorBER iftibit HBNAlifS2np? 1H2)B CR-AdSexpeabihs cells,

| in RPM/1Q0% fetal calf ser
%EMW%’S&@@ lgfg(g% AR RHERIGS Ofﬂ%at‘p‘?@ﬁl? %ﬁ‘?sleldﬁp%‘@elﬁ,ﬂ}?ﬂnef
streptomycin 50 g/nL and L-glutanine 200 mM

e Bl G o S oo @R ! Brm of B o s

@BURSLe of | Compdtehe BocnioregesRtGHes APt gk et on
BHEPEAR L ONeRNE RhAHR R Pl NGan38hs WPBLCR-ADI (G250, E255V,

T3151, F317L, M351T) that confers resistance or diminished sensitivity to STI571. The

antiproliferative effect of these compounds on the mutant-BCR-Abl expressing cells and on
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m cropl ates (black) at a density of 5000 cells per

well. 50nL of test conpound (1 mMin DVSO stock
waodoansses) i s added to each well (ST1571 is i neCT/USINOZB83543

a positive control). The cells are incubated for 72

hours at 37 C, 5% CO2. 10 L of a 60% Al amar Bl ue

solution (Tek diagnostics) is added to each well and

the cells are incubated for an additional 24 hours.

tTlTh aon tfrdngioregtete weierneseadsit 14, 3t diand 0i3d nMaes de8@ibadmpbove (in

.ssion_ at,, 580 ntlfled ng the.. Ac yest Tm
AT BLRER B e P LR bRt Pl by PR
LEﬁRns%ﬂmed egenees Hetaﬁ@ﬁddffﬁﬁlaﬂqb Aose[répd s lcud2b R ddd Bakdcsibe
are plated into 96 well TC plates at a density of

YO00 cells per well. 50 L of two fold serial
dilutions of the test conmpound (Crax is 40 M are
(ST1571 is included as a positive
con?gggl:'?lyﬁ%? ér I"ncubating the cells for 48 hours at
[:90182] 5% Q)Emawcuvi@f aSW‘Fvi(lFlrlmiﬁie@ YRS (dpekthte) it oumaicdut in a
u}/oslum I?conteﬁm%%g 25 %m baft ed nf}]e%gl kgnre]ls uan{er #3% g\/l"lsrls HCI

SRS (im‘l’[(MgEIEMl‘ﬂ IﬁM Mycanﬁ ;11\@5&3%11 Mﬁ$,0 ptghﬁL BSA), and substrates
concentrati on of rﬂrpo und required f
© riyg{op Prody POH&W &8 (FFohralngoard %L@éééfﬁée e sdutioggare
WR2008405803% RSTHUSRORL RBRGAS; crlsl hE Gl kiARe 56tk &Y Gke
di stribution [00186] 32D and 32D p210 cells are plated
dispensed inte BE4-Tarnpsk Broadlaie® @eﬂﬁ&%n@réfqllgweqbby adgnig SOimk. &

t t 0
PPl AT DIES 0 GOTREHE B Sl deffhlhe AFCEH: o
EYiDanﬁa!Mnﬁ(ﬂrascﬂﬂlef wé8addeditosaelt w3k, Che b4 tiddR areAndubated at room

I h W PB f d 70% Et
OPert BT OO £ BB e |G EPAF ARSI AR 3
dSn s 88 mNTITRRIH Y71 5005 de KFCFFmAPETDAL §.2 I@éﬁﬁ @k@@k B fe/mL

the fluorescence intensi {3'{/9 is quantified
igparenr YLon (EReUPAase and blrmeinls gpiam cpsmated anu phosphotyrosme

T S B

dogptadidinAodtin mtéwceOra poptraslved ﬂnretd’eﬂt BRDIspar et @1 Anysk §T

@sﬁ?e Ay DRE SR DT U 8 SHEGEARY Prebit B BRDE G the

perdef@edmhibRioR of @acakébmg&ﬁl@lat lEc&@&ﬁMﬁ&lsQ[‘Blth@dh 2436l 5@ M to
ant i ﬁos hot yrosi ne anti body. 32D-p210 cells are

%2%@1\4& ﬁnrﬁhlg 688@\7@ lcpmarungs aft thaingentipg g pdCrodn gerange(of 1§ pM to 2
EI\Q.L of medium 50 L of two fold serial dilutions of

test compounds (Cnax is 10 M are added to each well
(STI571 is included as a positive control). The cells
BGERB nCélhadresksdpr 90 minutes at 37 C, 5% C02- The

PR 20, Shabitct oo B g RS 50 ¢

ek lokAl A BakF3ivE EGTARaNdId SoNRraA40), vt ig u&peﬁ&edwnqi@a&a:enular
and phosphatase inhibitors. 50 L of cell sate is

leiprse activgy 9§a/\Eé1TiElolfﬁlﬁPp3 e egltyspdaip 9 389 90(&5%1@ ingpsppnsion, with
694*6' aﬁpﬁéﬁéxﬁéd%ﬁ{‘pr ey béme &ﬁhg Kehle c% IREe BL:&&E@S CRlifare

|ncu ate or 4 hours at 4 r washing wt
di8nsedesn 320 wbll fdrmng pl&e atLSOOO cell/well inrfé- i hodipleaneaiaen.

SN IR &% invention are dissolved and diluted in dimethylsufoxide (DMSO).

n_:

Twelve points 1:3 serial dilutions are made into DMSO to create concentrations gradient
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anti - phosphotyrosi ne anti body is added and the plate

is further incubated overnight at 4 T. After washing
wowaoks/03Bs Tween 20 buffer, 90 L of a | um nescePCT/US2007/083543

substrate are added and the |um nescence is

quantified using the Acquest TM system ( Mol ecul ar

Devi ces). Test conpounds of the invention that

inhibit the proliferation of the BCR Abl expressing

naedingtypicpliphirgrin L0 nid ta@0§ pMa CeBCRe AfMled with 50 nL of diluted

caolﬂ%p%Brllq S: E elrnggba?edl £ Ol 4§ tpolu?s 1923?@2%15& 1|r,1]cu%at0{ nR{;.IrT]]gI[Blue% {)’]ﬁ@K

B@gnoab& S;&s&(ﬂﬂséa 8¥hidBodap Ob Dsksl t@fnoflllﬁﬁ thdl%@&iﬂg@ﬂv@(ﬁrﬁmdne&ézﬁéﬂ by

for their anti prol iferative effect on Ba/F3 cells

Igglbﬁe@ggg ff‘élS,é}r? #lded {Q qelys f.tfﬁlé WRCqnHALGA REJATe- fAfEeRan 6c]ld1t10nal four
IBGR- Mcuﬁ%ﬁ% 3EZO cultI1%:'h"’;’cllbatgl3 ﬁz&esc%]s-@nalts B@tn reduced

confers resistance or di mnished sensitivity to
ArmgBilue@riicitatipniapd B) ot dinzssianeat 89 vivt arp fluankiéigéon Analyst GT

GRTGSHER 7004 B0l Bt 0 4 BB TR PSSt iR or e

fet@n@fomhibiionelf Esxhwempoundst Elcatentftiod. 3, 1.1 and 0. 37
M as described above (in nedia |lacking IL3). The 1C50
val ues of the conpounds | acking toxicity on the

KlaT} ans PBGIRBS (Eellylar Assag) det erni ned fromthe dose

[ERAPNSE CUTNESTLRIALARHuAS FIRCHIAGon PO CelldFaBRRvity of FLT3
(Enzymatic Assay) [00189] Kinase activity assay wt

f}mdrHHGFFRB FORRYu(itsheine idynticsl reeshads egideseriberlabeve i FEHR3 cellular

91V %E}% ﬁﬁé’t ifs 6%18 %m Ellgrﬁ%FEEﬁE ﬂﬁi}%s%@/fg Wwag%nfi Ba/F3-Tel-

FlD(BFlhp&/hﬂMm@eresﬁeiuMUNaBVOZL and 50 g/ mL BSA), and
substrates (5 g/nL biotin-poly-EY(Qu, Tyr) (C S-US,
Inc.) and 3M ATP). Two solutions are nade: the first
Bafit peAymetic3s@Y cont ai ns t he FGFR3 enzyne in ki nase

[g(ﬁdﬁr was b (gundéjbﬁg@ﬁﬁ@rgloh @;ecie&&ﬂ"or dhoit Qﬁhty to inhibit the
roxi Pl ate(r) (Perkin-Elner) followed by adding 50 nL

f@thltX:er’PpB@fn dbe disssislcgursidd pwt 11D&B6Velﬂ h@ms@rn_platfbs @Hﬁﬂfﬁwﬂh black
Sﬁ %18 9]% R&%I Q‘ﬁe g 25 e kii%l%& %t ugee%{l %Pnge7 ; (f‘ Tf? L { added

nase to eac
tareechl wedL blaie@wtatarermmmnteﬂ eip¥T @tertight hod wodvhed B mnres w1th TB ST (25

st opped. by a ng 1 Fdetect|on n xtu
RS Pl S5 By hane BosTar e wineghe EMELEA las vigher
IE}It%re @108kéai§1!yr§up§%ck 1S 8AWEH) fo? BHeRE AVicdnNentb@fare, washed 3
S US, Inc.) and ng/ mL cryptate conjugated

tahesi wighbisph bélilfnie Asafm hupfstigontagyise 2RRM ATE. (Y OLLAfig @dded to
Qog WE‘]? %Huogrlk% B)Z ?68&%'?86(?@ dt' Smg&ﬁlldb ALk 41 &ﬁﬁt&f b QW QY bufrer

streptavi iotin in eract timer
fllublires 2&uit) and GOyl of dluedrbeRud i0mldéd el epstt wel (0. é(ulgb)lze_él() Ul plates

vi ces Cor . 1 C50 val are_cal.cul ated hy |inear .
P e S L BT ot Pog ho s TE W SE NPngY HPRHR By washing
tﬁ@ﬁiﬁteg 8 RRY Asth 3B ST2 PEEPRRL & @érm%) GAapdadid difute@nin StgMlock
Mto 0.28 nM. In this assa conpounds of the

(llri\()é)ﬁf))i wd 1Al és added tomach welt e pipsarconcubated p 4 & gvernight and
\5&%5?6 ‘119@4 \IVhllll @ES"P‘Sﬁi}yc%) OJLQQ%@%H g@ gﬁjsréq %fdlﬁn:g in Superblock

invention are tested |ty In
(1:1,500) and 15uL is added to each well. Plates are incubated at room temperature for 1

hour and washed 6 times with TBST. 15uL of fluorescent Attophos AP substrate (Promega)

is added to each well and plates are incubated at room temperature for 15 minutes. Plates are
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transfornmed Ba/ F3- TEL- FGFR3 cells proliferation, which

i s depended on FGFR3 cel lular kinase activity.
W@B0BB58DEL- FGFR3 are cultured up to 800, 000 cePCHUAL007/083543

suspension, with RPM 1640 supplenented with 10%

fetal bovine serumas the culture medium Cells are

di spensed into 384-well format plate at 5000 cel|l/well

in 50 L culture nedium Conpounds of the invention

mreordAgpiotwe dnand i usingedFligrestiemre thinghsey Podgirate (RXONBON 455 nm,

Mﬁlslons Ints 1:3 serial dilutions are made into DMSO

O Create concentrations gradient 92 WO 2008/ 058037

PCT/ US2007/ 083543 ranging typically from10 mMto

RAP- Mildf! dssayar € added with 50 nL of diluted
CO@ounds and i ncubated for 48 hours in cell cu

bat or . APHAAMISE el PVERERT B AGREST? eeﬂs;f%rtt%%ablhty to
Whib h&s@ﬂor?ﬁu&?@f%ﬁﬁ Bk Eéif lnierEﬁTb@? HGleNGedaibrh h RRRENT
created by” proliferating cells, are added to cells at
helpadmacmticweand ahaonV 219 En09@tionf anghe BrRadideliet iTba @Ivelfs ofir
é’]}%ls’lu‘p%lor (Sfeg%cinlglgl%g ?{:} (Iﬁlg natéd?drug I'tTOIStrYle gﬂlgaglan og\# ll{a%l r %bl po%l tt?o c¢onfluent
ABscdetl@dre dituBdted3ith MﬁpoEmiSSSﬂ Dhouad at330C ﬁf@em’m ﬁee medium. Cells
quantified on Ana I){ GI' (Mol ecul ar Devi ces

p.)
ﬂr%:?slsn vathgd gnceruthecolt P %ﬁréﬂdlyw with{aglysis ébﬁf‘“é§§i“61ﬁmg 1% Triton
RIR. Yiies caﬁnﬁlgﬁlonﬂﬁé GRRIAARS RN PR SHfs- EQGE and then
conmpound at 12 concentrations. FLT3 and PDGF
teamsfetred tornitreesBylpse[nitgares. THee wéthleranes arsf thmmwiwgtn@@ wistern

%%%‘F]\étﬁ 2{}% &gogﬁ'gpumdanﬁlhg%)cﬁ/ i%i 1X g(?e\fl S %Iﬁl'l:h Thg Dlount of
[ﬂBSpHOfyhmdi BIEBVie nfoﬂitorEd];yQﬂhe deﬂs[tyl bﬂphosﬂmt-MEKtbﬁnd@naﬁ@t

t.hat instead of using Ba/F3-TEL-FG-R3, Ba/F3-FLT3-1TD
njifereBulpiesnehranebnGER 3 are used, respectively. b-Raf -
enzymati c assay [00192] Corrpounds of the invention are

™ a LR tivity of
gﬁ%%? %I’r‘f%gp%ds?gg [ gi Jg g}r ?lfzg%aggp h?lnﬁlgg%g\?é ? Maxi Sor p
[901%]33 ( NUI\@mmltnﬁS o the kavenigh ltp agsesised ferdheibability fa inffihe

t

1?1%1 £I%e%be¥s§??h 11ila(é<L, h%‘eFdTﬂaeth@P g r%él Igffﬁ: t%sge)d 11?31%11%%5 Aé% final
@it ofdn CﬂLMVBﬂlbefdlgShlﬁ gﬁ’&ﬁc yhoidtoll BSoke (habthe RivhsErbusfer

H 8.0, 150 059% Tween- 20 '
%ﬂ@ﬂ?&um aalidéh‘?/\%@ﬂg\tes Va]ifyl fﬁf be d‘ﬁ‘eéevr\gﬁgﬁ?%ﬁcwe(ggﬁ@ Birsie
Ké@e’i’i’éﬁlﬁérW”f’@ﬁelB KL sutlh (. 9amibe n&ﬁ[ﬂﬁlh‘% RinCYRRRE Geqdired),

times with TBST and pat-dried. Assay er contai ning
ZOKs rpe (A.001-0.0 Uaity éé uiy SP@&&PT\PEIYKGW61TIYQ\/P§HUW515M or

0P £ RO B Bl 4 0 18 030t on .

addet TPania A tOUIWSY 15 (@01347@)) wdl MgCLTHE) (of 22% $LM AR and 1 puCi/ul [y-

éﬁﬁﬁ&f@%@gg@%fpléﬁ& (2&16 %%C{}élglﬁ frﬁabat? a'g,quggﬁ“g fgr about 10

hindRS. The @acﬁ%ﬁnxtﬁ’ﬂé(@ﬂﬁué&@@uﬁﬁﬁﬁ@a’zﬁéﬁ@); 28R PR PashysphScellulose,

diluted in Pfger bl ock (1:10,000) and 15L is added to

fenpasitivelyl chargpbpaprige @@sta%t@) pPiWhaeNoat (far Roly (@pfiTyRpeptide
ti g

sglgg{atea ?[%1:_? uggee THE ss}ﬂg&ﬂm{ggtgeg e(flﬁad%ﬁt{pﬂé%‘ébﬁ) g‘iimnutes each, with

(( 15%a pﬁcﬁ;@l)orarvdldleﬁd washed@dmmttoaoeamh famed |ohinutpy. a”ﬂegsay equares are

i nc ba ed at .roomt
transterred 0 a scmtl{latlon Vla? rg)mf scmlflllilatlon coclgtall are added and **P incorporation
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hour and washed 6 tinmes with TBST. 15L of fl uorescent

Att ophos AP substrate (Pronega) is added to each well
wW@nespFBESs are incubated at roomtenperature POF/USH07/083543

m nutes. Plates are 93 WD 2008/ 058037

PCT/ US2007/ 083543 read on Acquest or Analyst GI using

a Fluorescence Intensity Program (Excitation 455 nm

Em ssion 580 nm. b-Raf - cellular assay [00193]

(@ant@uhﬂjlsﬁpdde fubetraitaiy gnantifind with a Besknean scmtif8ipB cowlt¢rs Percentage

@% 1ton? L uﬁ I |t toealtlno?ll bit phosphoryl ation of MEK

B8 & 885 derived froma hunman

nmel anona patl ent and |t has a V599E nutation on the

BadiahlafigNLssay hﬁn% SYBRSGRkn 1Phosphoryl ated MEK are
el evated due to the nmutati on of B-Raf. Sub-confl uent

9% bnf | uentompesdyed theprsseat invgigh AP asIReE Ot deir

Jaﬁﬁcﬁ% t(pﬁ)ﬂ’lfbﬁ R rglzfel(;tlbﬁ] oﬁ&%‘f&éff&ﬁa%@m@@dqm bl&% éeﬁs ThE€
en”washed once with co PBS and |ysed with the

prylsfiestipmisfqpantidiombandditey AFHYRR Grsan [ Xa0GogeAI® dye which has a high

upernatants are subjected to

%ﬁ%‘ygﬂbé%%ie a?cﬁ’d%‘gr ansferred to nitrocellul ose

oers] anes. Toedi shieanes2@ilcofisb@enifgpde,tdakainthgwediusian

bl otting with anti-phospho-MEK anti body (ser217/221)

EERp 1S @?Rjﬁ%ll“ﬁ@? ASSENR Ela%n PRl Sreachs destonipgrngs thﬁ/E?(“eP%on

HPREHS LR Aot s ERNSIEBqRhe RACSRAQIMEKarPaRE %ag@e&éaqnto the

nitrocel | ul ose nmenbranes. Upstate KinaseProfilerT
Rei patesn 2Pl of EMISQ is gransidrred g tf@sb@@}sz @Gillgql}gr@mmmn@@lates

eri sesse '
Plsaiobit Py SRbR a3t P /RRBERETBrRH SR oot hhpgenine
nedipB ldlliBﬂSnsall intd @s hady platedupl thebdselineabnteol fplateduch that the final
oncentration of 10 Mfoll ow hi s generic protocol.
fraafta&cpwa? gt‘71‘1‘é(1ﬂi% P HaYPaBfqp © of %9 8P fﬁﬂg lopg, gells are
SR80 6 the\AERErURE cbiltd] Plalel sBEIEMAe thd ARS BSMABGIt vsdzesi%l The
the "Upstate I naseProfi |l erTM' panel. Kinase buffe

Rlztesare plaosd in a 33 RE dichbatey VNG IBurstieh ¥ ¥faNeey CO» apd ﬁ%eoz gas

%gp@%g%%#g?l})g s3th 1%){3131 %%B[%S%&k&% 1% %Qﬁ%ﬂgsle(‘; rﬂ% the l[])lalt(es nggee plates

drefdated aaahﬁlakddrims e8(13® 1f1feezrer Qﬁz@rwghtﬁbr)th@]yels nf ohe dedl tocgreells. The

end njce. A M/ATP mx (1 or . 33,75)
ARV Bl 1965t ooy et siero ey preg S b
fﬁ&@&@&acé mkily isinfeadbldr@x@ffod 58 1he6hidsPA 5PS ninNEdHINME A cquest
at about 30C for about 10 mnutes. The reaction
sy MelacglagBetigesd [he@eiceragegnibidierriscalzelstepdar each compound.
(phosphocel | ul ose, for positively charged peptide
substrates) or Whatman No. 1 (for Poly (d u4-Tyr)
0e1971 de suBGsmhpaindy mmaulaé,quaneeforﬂih:e 1ralﬁslafyacsufu2aﬂﬁscceptable
are washed 4 ti or, 5 nues
BhSeRErTe: dus RS ndat st ie o Rembln ipGielelBy te i
Wir6 W€ Yesclibal iasigaypphigiphes are transferred to a
scintillation vial, 5 m scintillation cocktail are
added and 32P incorporation 94 WO 2008/ 058037
[86:1-5/8#)82007/ Q%ﬁgrsto()& EHH thk gX%I‘IIHﬁCSQﬁ@EI'HQ&iH%HIQ§ Elés@ﬁt?ed'h%reln are

quantified wth a Beckman scintillation counter.
ﬂ@e'ﬂh;smitlag purposes only and that various modifications or changes in light thereof will

be suggested to persons skilled in the art and are to be included within the spirit and purview
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inhibition is calculated for each reaction.
Antimal arial Assay using SYBR Green | [00195]
w@ipos8eds of the present invention can be assPgPUS1007/083543
nmeasure their capacity to inhibit the proliferation
of parasitema in infected red blood cells. The
proliferation is quantified by addition of SYBR G een
I (Invitrogen)(r) dye which has a high affinity for
efdlub beplisttioarnde scoDhAf the @IGP_‘EQt&]d cams.dpl guidcpiemn; mgzntszmd patent

%)Phca%or?secgteg gef‘relnélreaher&)szrl]nciaog{]oléaggi l@/orn%ren]pe fe% (@:.ﬁ pu Igl)%eﬁ
conpounds of the invention, including antinalaria

controls (chl oroqui ne and artinesinin), are then
transferred into the assay plates. 50nL of DVMSO is
transferred into the baseline and background contro
plates. Then 30L of a suspension of P. falciparum

i nfected human red blood cells in screening nediais
di spensed into the assay plates and the baseline
control plate such that the final hematocrit is 2.5%
with a final parasitem a of 3% Non-infected red bl ood
cells are dispensed into the background control plate
such that the final hematocrit is 2.5% The plates
are placed in a 37 Cincubator for 72 hours with a 93%
N2, 4% C02, and 3% 02 gas mxture. 10L of a 10X
solution of SYBR Geen I(r) is dispensed into the
plates. The plates are sealed and placed in a -80C
freezer overnight for the lysis of the red bl ood
cells. The plates are thawed and |left at room
tenperature overnight for optinmal staining. The
fluorescence intensity is neasured (excitation 497 nm
em ssion 520 nm using the Acquest system (Ml ecul ar
Devi ces). The percentage inhibition is calculated for
each conpound. [00197] Conpounds of Formula I, in
free formor in pharmaceutically acceptable salt

form exhibit val uabl e pharnmacol ogi cal properties, for
exanple, as indicated by the in vitro tests described
in this application. [00198] It is understood that the
exanpl es and enbodi nents descri bed herein are for
illustrative purposes only and that various

nodi fications or changes in light thereof will be
suggested to persons skilled in the art and are to be
included within the spirit and purview 95 WO

2008/ 058037 PCT/ US2007/ 083543 of this application and
scope of the appended clains. Al publications,
patents, and patent applications cited herein are
hereby incorporated by reference for all purposes. 96
WO 2008/ 058037 PCT/ US2007/ 083543 We CLAIM 1. A
compound of Forrmula I: HR3 /N N X Y"
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R21~YR4A | NO IRLIT in which Xis selected from

a bond and NH;, Y is selected froma bond and NH, Rl
wo g008@58381 ed from cycl ohexyl, pyridinyl, qui noPCTYE2007/083543

i soqui nolinyl and phenyl; wherein said cycl ohexyl,

pyridinyl, quinolinyl, isoquinolinyl or phenyl of Rl

can be optionally substituted with 1 to 3 radicals

i ndependently selected fromhalo, G _6alkyl, Cl_

6al koxy, hal o-substituted-Cl. 6al kyl

WAl GLAIMst i t ut ed- Cl. 6al koxy, -NR5aR5b, - OXI NR5aR5b

and heterocyclyl; wherein XI is independently sel ected

froma bond and Cl. 4al kyl ene; and Rya and R5b are

i ndependentihgouse bEBdranilaflr om hydr ogen, Cl - 6al kyl ,

Cl. 6al koxy, halo substituted Cl. 6al kyl and

hal o- substi t ut ed- C1. 6al kox ﬁQ is selected from hal o,

Cl - 6al kyl, C1.6al koxy, haI bstktutqd C 1 -6alkyl

and hal 0. substitut ga- % Rs sel ected

from hal o, Cl-6alyTI_Cly 6a| hafo- substituted-C

| -6al kyl and hal o- L\Fﬁstltut d-C 1.6 alkoxy; R4 is

heteroaryl substitutedgwith 1 to 3 radicals

i ndependently selected from hmlo, cyano, C -6alkyl,

Cl. 6al koxy, hal o- substituted- C 1 -6al kyl, halo-

substlkut % C 1l -6al koxy, C6_I|oaryl-Co_4alkyl,

heteroary het er ocycl yl, - X1NR5R5, - X1NR5COR5,

- Xl NRSX(I O?Sl,s Sele(Xéd\ﬂRﬁX]l(B()@ MIRE, - X1S( O 2NR5R5,

- X1S( NR - XINR5OR5, - X1C( O) R5,

- X10X2 5 15&1‘@5 rory ¢ gnd and Pl oR5 - X10R5 and

- XLOXHERS;  MRek&tdr&ae 1atihxylspyrtdt}g@ Qﬁfh@ﬁﬁ‘}l' YoqeloBR{18Hd
froma bond and Cl. 4al kyl ene; X2 i's kyl ene; ‘and

Rgey): weerpig saifl ﬁﬁé@@ﬁﬂemrtdylyéém@@h@d 1ﬁq0@m0h93d pbglamyl of R; can be

PP REb Whiphen O OO iy b AL 0 sl (B bR e

atmsy 0518 GBFsHREK- Gﬁﬁ[k@FhﬁJIB SEBbﬁtuch@fﬁlktJX)s alN& s &y FOX NRs.Rsp
oal k et er or heterocycl yl substit

B TeBires it whar Py Oas R hafy SIS e aBSR i bR and

radherl, Srel 1ﬂ&e@@1@ﬁdﬁﬁ§d1&tea¢toﬁpﬁ>@dog%ﬁ M ARYIOC, salKBY, B,

gano Cl. 6al ky Cl. 6al k Cy
S $tt§ut§41§$t3111tyttt“%§bha@ls®éﬂtk‘?¢ bak¥Ysubst i t ut ed- C1

6al ko %gqgﬁ
mhereﬁ% s set%%%%ﬁ%'rgﬁﬁgmyt ﬂBﬁQmFeﬁgmmyhmd
EMHmﬁﬁmu@déhkﬁhmed fronthydrogen Cl 6al kyl and

oor ey St v et ot PRGOS i 1ot s mO Rt Ce iy and

]ﬂmdmmaﬁquMQgﬂng@utlcalIy acceptable salts thereof.

R4 is heteroaryl substituted with 1 to 3 radicals independently selected from

halo, cyano, C;ealkyl, C;galkoxy, halo-substituted-C; galkyl, halo-substituted-C;_¢alkoxy,
Ce.10aryl-Co 4alkyl, heteroaryl, heterocyclyl, —X1NR5R5, —X1NR50Rs, —X{NRsX;0Rs5, —
X1NRsX1C(O)NRsRs, —X;S(0),NRsRs, —X15(0)2R5, —X1NRsRs, —X1NRsORs, -X;C(O)Rs5,
-X;0X,0R5, -0X;R5, —X1R5, —X;C(0O)0OR5, —X10R5 and —X;0X;0Rs; wherein each X is
independently selected from a bond and C; 4alkylene; X is C;_4alkylene; and each Rs is
independently selected from hydrogen, C;¢alkyl, C,salkenyl, Cs jocycloalkyl, Cg jparyl-Co.
salkyl, heteroaryl-Co4alkyl and heterocyclyl;
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2. The conpound of claiml of Formula la: H X (Y~R4

:R3" I la RO in which: X is selected froma bond and
WOR)08N¥58037 sel ected from a bond and NH, wher ei NnPET/URIBN7/083543

or Y, but not both, is a bond; R3 is selected from

hal o, nmethyl, nethoxy, trifluoronethyl and

trifluoronethoxy; R4 is heteroaryl substituted with 1

to 3 radicals independently selected from hal o,

cyano, wiidreifs adidk yily], cﬁloeﬁ]@ll Kewyqaryiak beterscgk@@ﬂ bibuti@ents & R, can

- 6al hal o- subs t.ed

‘t%lo{laﬁgfr'%‘ilfu%& “1’1 t1dp 85?“{}?5‘15 1H%?8?%89H%ﬂ“ed from halo,
hykdX 5cF§éno CXkd}lEiﬁ @ﬁalko , NS X Buce d=C PShIINRD X166 6D R RIZG
-X1S( O 2NR5R5 - X1S( O 2R5 - XI NR5R5, - XI NR5OR5,

@B@@( FBRe LKA CUORIRARs an@qlaga, wherend) iggected from a

P Cay %S??Sesa B oI} S8Rt (ol gnd fetgracyely: with
t}(Qpnomso:thaam isylbmm;dma}wﬂ smheiut&®bby striffuncepdrytiadichly and the

el ect ed h Gl 6al kyl, C2.6al kenyl,
A iSeferire bars o anriyi

heteroaryl Co4al kyl and heterocyclyl 98 WO

2008/ 058037 PCT/ US2007/ 083543 wherei n sai d aryl,

cycl oalKie comppedof elpim bef Kepwhdaycl yl substituents of
R4 can optionally be further substituted with 1 to 3
radi cal s i ndependently selﬁcted fr9n1hglo hydr oxy,

cyano, Cl.6alkyl, C1 ox
hal o- substi t ut ed- C1. pal sub tltuted Cl_
6al koxy, -L-OR6, -L- ZC(O NR6R6 and - L- R6;

wherein L is selected froma bond and d _4al kyl ene;
and R6 is selected ydrogen, Cl.6al kyl and
heterocyclyl; R7 is jhydrogen; R8 is selected from

hydr ogen, hal o, ng . am no, difl uoronethoxy,
trifluoronethyl, pyrrolidlnyl?hnnrpholino,

2- et hyl - nor phol i no, Z.6-di net hyl - nor phol i no, cyano,

- NR5aR5b and nethyl; or R7 and R8 together with the
car bon &ﬁ to which R7 and R8 are attached form
phenyl erein Rya and Rbb are independently sel ected
fron1h&drogemdeaéﬂﬁ@ahkyhdmfmﬂﬁalkoxy, halo-

substituted:- C subst.i t

bal Kok 18 bRt R a R o SRR ek Bt Pl both. s
ko, C1.6alkyl, Cl. 6al koxy, hal o-

substi tuted-CLl. 6al kyl, hal o- substituted-C | -6al koxy,
-NRsaR%h, - Ox¢IRFEhIRED haladmethys webexse rifluoramprsdppd X1 i s

L ly selected froma bond and Cl4al kyl ene;
paik

R4 is heteroaryl substituted with 1 to 3 radicals independently selected from
halo, cyano, C;ealkyl, C;galkoxy, halo-substituted-C; galkyl, halo-substituted-C;_¢alkoxy,
Ce.10aryl-Co 4alkyl, heteroaryl, heterocyclyl, —X1NR5R5, —X1NR50Rs, —X{NRsX;0Rs5, —
X1NRsX1C(O)NRsRs, —X;S(0),NRsRs, —X15(0)2R5, —X1NRsRs, —X1NRsORs, -X;C(O)Rs5,
-X;0X,0R5, -0X;R5, —X1R5, —X;C(0O)0OR5, —X10R5 and —X;0X;0Rs; wherein each X is
independently selected from a bond and C; 4alkylene; X is C;_4alkylene; and each Rs is
independently selected from hydrogen, C;¢alkyl, C,salkenyl, Cs jocycloalkyl, Cg jparyl-Co.
salkyl, heteroaryl-Co4alkyl and heterocyclyl;
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and R5b are independently selected from hydrogen,

Cl. 6al kyl, C1. 6al koxy, hal o-substituted- Cl.6al kyl and
whadosswabstituted-C | - 6al koxy. 3. The conpoupdI/v$2007/083543

claim2 in which: R3is nethyl; and R4 is pyrazolyl,

pyridinyl, indolyl, indolin-2-yl, thienyl, thiazolyl,

3- 0x0- 3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi n- 6-yl ,

furanyl, benzo[b]furanyl, 1,3, 4-thiadiazolyl,

benzo[ wlerdin eqadh ey lcyclatiyl Heyergaryll e herekazyaly kybstituents of Ry can

imd ,2-a ridin | ,, oxazol yl,
SERE S Thfics it Vi ot 3 s pandsny relestse fmypato,
vgﬂdms)l dyad, ., Jdrkyl r@lQ;laﬂd)xy halo substituted- c1 alkyl, halo-substituted-C;.

4-di hydr o- 2H ano£ bl pyri din
Sr G T DR L S5O P 4 B Petein Lyis selegged from a
e Sronal g Rg%%%%%%?ﬁﬂu g R S el
i ndepelRdent isyrydeegdrect ed from haI o, hydroxy, cyano,

o SR BT A .
el st o i i
AhoN BaRb@ﬁ? meﬁg{ ﬁflR( @]dh%q ty@ﬁheﬁ with ﬁl@tqarg}qon atoms to which Ry and
],@gyefré Qt'tajaﬂ(% ﬂﬁ'{ae %ng/?txx}ﬂ)ﬁle)n J}{)Rﬁgltenﬂ(iependently selected from hydrogen,

| SOpr opy am no- met
Preolhyl, Cetatkoxy -ralv-substiretedrih gallmd; aphiglle-sadstituted-Cy salkoxy;
Ibg:))élut( ; hy{s?,ﬁafzzjt% r%thpzr%r{)%%pr morpholino, halo, Cysalkyl, Cy_salkoxy, halo-

faeaiyted- eq fuyply) aionQbetithd Oy saoky, dINREIR s, PO, IR 8yl
azepanyl , hydroxy- propyl oxy, et h;y¥ , et hox
Iﬁséqrwp _yb gfhﬁ@m,](l is éqqqg«;p}glentlpyrsglﬁg,tp% gm atbopd, 9@;{ CMg]gy}@@; and Rs,

a?ngq{%é Q’@%@}Zenﬁgﬂyls@%ggg fr%%?éi%% nb@nc,za}'ﬂyl @ ﬁﬁé&ly halo-substituted-

I sopropyl oxy, i Sopropyl yl am no- 'sul’f ony/f
Gesayl and bpoenbtitutedsOpsatkoyy-- sul f onyl

di et hyl -am no-nethyl, trifluoroet hoxy, pi peri di nyl,
i soqui nolinyl, (hydroxy ethyl)(nmethyl)am no,

di fluas. OPtetcbmpyundeelaﬁm pyhich:@®sds meﬂhp}pyﬁdﬂm& bmyolﬁn@/ndmyl,
t et r ahydr of ur anyl - wherein said ar al kyl

RS G2 8 CHEb SRy Gub 4Ty it Do Rl g n'6 3,
Qphiobalkh [\Bgfﬁfanfflu[ thehiagiyRs ﬁe&(ﬁg]t%%ﬂ@nf; b@rody1r Belif@lctyl,

i ndependent |y sel’ected from hal o
ipydazollLi2dIpyidimdtyhykazobylitenzebdlgasoh Gy, 1Hyh¢nm{9]{h%f5hwzol 5y,

118 1y1 gcc%o‘f assz dih %ro;?i?%;? 9&8;%3-%%%&?1% ?{o%%,i&lh;‘;’ﬁ}&-%ﬁ-

l?frmib]-[pnppg/zhmxw arﬁizds‘l' hﬁymofqmuﬁda]pbfndmw m 4 sel ect ed
o ) it RGBT G SRR HR (i radisate sy

de@@tyed H’Ofnara(o"rh AL Ao 3nethyl, amino, phenyl, hydroxy-ethyl(methyl)amino,
@ﬁl m di n- % }Ja?n* no) - 4- )Fret hyl pphenyyl )y th hf/]l( 3- ?ngt h
B‘P“

ypyifyaspractByl chmigtr kb lgey, ckelopropyl- methyl(propyl)amlno methyl,

(L0 oy T 20 okt b

MethB; pdd{myyniechytie By ly-hnpwrmethyi iﬂe;ﬁ‘eng(athnyha)mﬂb-meﬂhhly | phe

nyl ) - 5- . . .

R’%EF))'S@%L’!BFB%‘% Rty BORDPHA BRASOFEYHIRAP B de;
1%%%’1(&&11(}@)&(&11@-Iﬁetﬁyly&e}lﬁﬂ(ekﬂﬂ)gﬂnﬁro%nethyl pyridinyl, pyrrolidinyl,

yl am no) - 4- net hyl phenyl ) - 2- nor phol i nopyri di ne- 4- car box
Hepaast h]xq]:r?)gl Qrgpy(l@yw ptaylnmgthoxy methyl-carbonyl, ethoxy, propyloxy, t-butyl,
yl) pyri m di n-2-yl am no) - 4- net hyl phenyl ) - 6- net hoxypyrid

i ne- 3-car boxam de; N-(3-(4- o9
(pyridin-3-yl)pyrimdin-2-yl am no) - 4- et hyl phenyl ) - 6-m

et hoxypyri di ne- 3- car boxam de; N



(3-(4-(pyridin-3-yl)pyrimdin-2-yl am no) - 4- met hyl pheny
[)-1,5-dinethyl -1 H pyrazol e-3- carboxam de;

WOR{8/0$8031 5- met hyl pyri di n-3-yl ) pyri m di n- 2- yl aP€T0$2047/083543
et hyl phenyl ) -1, 5- di nethyl - 1H pyrazol e- 3- car boxam de;
N-(3-(4-(5-nmet hoxypyridin-3-yl)pyrimdin-2-
yl am no) - 4- net hyl phenyl ) - 1, 5- di net hyl - 1H pyr azol e- 3-ca
rboxam de; 2-(2, 2-
lﬁhnﬁ)l'lmbp}.etlkupxqp)y}obdy (1§’op¢c4by( [d}ﬂthyﬂhmnﬂéiswlfo)lpy l’nemylsl suifoRylyisegropyl-

0 t h hen carboxa
o iSRRG Er et Rk oo Pyt Fas oyt fgrr
ahﬁxl%em!ymﬂllﬁ@)mfﬂuorcsrsﬂqbw Bf&db&‘(laz@yﬂ’)é&élgprﬁ@rllﬁn&lﬂfxg)ﬁmm de;
4- (pyridin-3-yl)pyrimdin-2-ylam no
ta'ir drodiranybREy:2H- benzo[ b] [ 1, 4] oxazi n- 6-yl ) - 4- met hyl ben
zam d
et ho)e(\gzlh&?/é;r?s(il g {}é’SOQI%{II I}re]te(rjcl)arr]yl 1‘1)1/ teé?ﬁyﬁl Bsubstltuentﬁyf cearr1] y
dpyiendallp be funtbertsyihstituteldbwiniriag 8 kaic3ls irclapdndood prdeted TOH hAlB methyl,
008/.05803 US20 83543 har ceutlca
%ﬁ%ﬁgl&‘ﬂt g ylc%?’i"&eﬁa gy‘? "Rer H‘ﬁg‘ﬁ{ ﬁ%‘%l”f%/a P i ve
amount of a compound of Caimlin conblnatlon with a

pharmaceutically acceptabl e exci pi ent.
phar et etheicempowngab skaim B éhwhich Ry iispleged fm@rhéﬁirﬁgftwd dimethyl-

cally acceptable excipient is suitable for
pareﬁﬁﬁggﬁﬁadn1nlstratlon 8. The pharnmaceutica

conposi tion of cI a| m 6, wherein the pharmaceutically

accept e ex0| t is,s

adim ni st PR ik Rt RO Rl B Fagan dipgrmiain 2
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dihydro-3-oxo-2H-benzo[b][1,4]oxazin-6-yl)-4-methylbenzamide; and N-(3-(4-(5-

methoxypyridin-3-yl)pyrimidin-2-ylamino)-4-methylphenyl)-1,5-dimethyl-1H-pyrazole-3-

carboxamide.
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15. The nmethod of claim 14, wherein said kinase is
selected fromc-kit, PDGR(x and PADGR(3 ki nase
WO e@s/5898%. 16. The net hod of cl aim 14, wherei PCT/H82007/083543
second agent is a bronchodil ator, an
anti-inflamuatory agent, a |eukotriene antagonist, or
an | gE bl ocker. 17. The nethod of claim 14, wherein
the conpound of claiml1 is adm nistered prior to,
si mul t(an@phminycauhtdh coraposaioh @ompilixen gsetbempeuaigaiyteffediBie amount of
The nERQﬂQF Ia| 14 wherei n sai d disease or .
EololaleiNul l 1r’i‘eC8E§‘| H‘ét“?%wmaf‘ BRHAreUtcHy AFqeRARY excipient.
di sorder, an inflammtory disorder, an autoi nmune
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associ at’dg ripsmgasicalgogpediianal claig Shwkareig thshgiaaceptically
SELARA L RO, B (A8l Akl liser der. a
rodege Rerative diso er, a pain condltlon a
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heart rotic.dis |d|o t hic

e B b SRR W R Btdmgegpicany
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o e F IR s Tk Eo B cRBROT R gt hercby
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rhinitis, allergic sinusitis, anaphylactic syndrone,
urticaria, angioedenma, atopic dermatitis, allergic

cont acfy der fgd hkhSd ofecﬁa){&rbe@ﬁergﬁqgﬁ%’[ﬁas@& Xél&@é’épfrom c-kit, Abl,
mul tifonne, cutaneous necrotizing venulitis, Insect

Tgying MASKK 14 (p%ﬁdle]aafh‘ﬂﬂbﬁﬁlhoc @GR%M%MR -Agl. @&Kaﬁ)hlé Fms, Fyn,
kﬁgeféﬁt ]'9815 R2115 Ra-Ir eRege é %llea Cimd Jf%il% or % comblnatl%n thereof.

drsorders 1y nato

conjunct|V|t|s rheunatoid spondylltls osteoarthrltls
or gouty arthritis. 102 WO 2008/ 058037
PCT/ US2007/ Besametsod ofrlaime wherpinsaid bfnagq is e ritddnasuresnistn
t he autoi mune disorder is nultiple sclerosis,
psoriasis, intestine inflammatory disease, ul cerative
colitik, OCrbhmmethel efecdpin |1, whaseimghesiothpawndfictaig 1 directly

ghrd cal derma, systenic
Rt oo b BT B D, Fermmt s o
cutaneous Iupus dernatony05|t|s polyny05|t|s
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The nmethod of claim 18, wherein the graft-versus-host

di sease is organ transplantation graft rejection. 24.
The netdhod Ofmashaglifey IR tingyh disesise Olt Jeadigpgygherein modulation of kinase

detigh ﬁﬁ&}ng)n tI ﬁ’lﬂlb Leor létlnglﬂ)%/te thter g?gﬁd%r sgllﬂgtoﬁl%ﬂ)%g/ BPThe disease

tra tation, liver trans
dirrcamdmdna ncbrapmmrg adhimigeritgrta lasuiijamh&ttelrapnutwaﬁy titeevarmnsumnof the

trans
compout?cl (%Q:‘ialm 1 or pharmaceutically acceptable salts or pharmaceutical compositions

thereof, and optionally a therapeutically effective amount of a second agent.
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25. The nethod of claim 18, wherein the netabolic

syndrone is type | diabetes, type Il diabetes, or
Wob@siossp37 26. The net hod of claim 18, wherei n POBEUSNS/083543

rel ated disorder is depression, dysthym c disorder,

cyclothym c di sorder, anorexia, bulima, prenmenstrua

syndronme, post- nenopause syndrone, nental sl ow ng,

| oss of concentration, pessimstic worry, agitation,

sel f - depr ec@hd methahal atiearidaskedeih isdid #imasean sederreidetoyn c-kit,

' der hiatric disorder or schizophreni a.
BhSPhE RAREREI S rdhict her i ¢ he

neur odegenerative disorder is Alzheinmer's disease,
Par ki nson' s di sease, Huntington's disease, the prion

di seasés, Mbeomethpgefrcdimprswhesen (hosjond seenhinadirersppgitator, an
ﬁtlﬁﬁﬁhméﬁllé’edgglﬁj aS le&k%g.%)ne a&%on?s@,eor OEt oy cl aim 18,

erelnt aln condition Ts acute pain,
post operative pain, chronic pain, nociceptive pain,

cancer pain, neuro i.c .pain ar = psychogeni c.pain . . .
Synarore- 1o S SbRis By et moSteondeselih Tiguminisiered
prlee toTeinhidancdhisl¢ vath or hler b @keidugtte subst ance use

di sorder is drug addiction, drug abuse, drug
habi tuati on, drug dependence, w thdrawal syndrone or

overd Of%e - 3"9ﬂ1e o B 1g,f wﬁér@lh g&l& Gise WO BF &nfitibh R a neoplastic
me I t t unor

cancer 1s anome, gastrointestinal stroma
qieir&T) an adlengly disowlet, ah infigmomtreedisorder, ot fwvimgping diserderos s .

bl FEARRA R £ R 1 0 PO v,
mendlic hirdite, 3 tNE @hefdatidotdes, a(dOHhgendhtivelid®ider,ialpain condition,
l'iver, pulnmnary fibrosis, or bone marrow fibrosis.
»Ybstanee Ahwse HEArdst 2 rign Hserse: ARARER LR hEiseppa & MbEtiGdisease,

iﬁﬁ)&)?tﬁf%Qrtgliiaﬁ ﬁ?ﬁe@tehﬁoﬂ‘@ﬂ’@m, 8r prirﬂ% pulmonary hypertension (PPH).

19. The method of claim 18, wherein the neoplastic disorder is mastocytosis,
gastrointestinal stromal tumor, small cell lung cancer, non-small cell lung cancer, acute
myelocytic leukemia, acute lymphocytic leukemia, myelodyplastic syndrome, chronic
myelogenous leukemia, colorectal carcinoma, gastric carcinoma, testicular cancer,

glioblastoma or astrocytoma.

20. The method of claim 18, wherein the allergy disorder is asthma, allergic
rhinitis, allergic sinusitis, anaphylactic syndrome, urticaria, angioedema, atopic dermatitis,
allergic contact dermatitis, erythema nodosum, erythema multifonne, cutaneous necrotizing

venulitis, insect bite skin inflammation, or blood sucking parasite infestation.

21. The method of claim 18, wherein the inflammatory disorder is theumatoid

arthritis, conjunctivitis, theumatoid spondylitis, osteoarthritis or gouty arthritis.
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22. The method of claim 18, wherein the autoimmune disorder is multiple
sclerosis, psoriasis, intestine inflammatory disease, ulcerative colitis, Crohn’s disease,
rheumatoid arthritis, polyarthritis, local or systemic scleroderma, systemic lupus
erythematosus, discoid lupus erythematosis, cutaneous lupus, dermatomyositis,
polymyositis, Sjogren’s syndrome, nodular panarteritis, autoimmune enteropathy or

proliferative glomerulonephritis.

23. The method of claim 18, wherein the graft-versus-host disease is organ

transplantation graft rejection.

24. The method of claim 18, wherein the organ transplantation is kidney
transplantation, pancreas transplantation, liver transplantation, heart transplantation, lung

transplantation, or bone marrow transplantation.

25. The method of claim 18, wherein the metabolic syndrome is type I

diabetes, type II diabetes, or obesity.

26. The method of claim 18, wherein the CNS related disorder is depression,
dysthymic disorder, cyclothymic disorder, anorexia, bulimia, premenstrual syndrome, post-
menopause syndrome, mental slowing, loss of concentration, pessimistic worry, agitation,
self-deprecation and decreased libido, an anxiety disorder, a psychiatric disorder or

schizophrenia.

217. The method of claim 18, wherein the neurodegenerative disorder is
Alzheimer's disease, Parkinson's disease, Huntington's disease, the prion diseases, Motor

Neuron Disease (MND), or Amyotrophic Lateral Sclerosis (ALS).
28. The method of claim 18, wherein the pain condition is acute pain,

postoperative pain, chronic pain, nociceptive pain, cancer pain, neuropathic pain or

psychogenic pain syndrome.
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29. The method of claim 18, wherein the substance use disorder is drug
addiction, drug abuse, drug habituation, drug dependence, withdrawal syndrome or

overdose.

30. The method of claim 18, wherein the cancer is melanoma, gastrointestinal

stromal tumor (GIST), small cell lung cancer, or other solid tumors.
31. The method of claim 18, wherein the fibrotic disease is hepatitis C (HCV),
liver fibrosis, nonalcoholic steatohepatitis (NASH), cirrhosis in liver, pulmonary fibrosis, or

bone marrow fibrosis.

32. The method of claim 18, wherein the Plasmodium related disease is malaria.
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