WD 2006/ 004833 PCT/ US2005/ 023099 PYRRCOLOTRI AZI NE
KI NASE | NHI BI TORS RELATED APPLI CATI ONS Thi s

wa@ppbioessd on clainms priority benefit under TitP&r/852005/023099

10

15

20

25

30

119(e) of United 5 States Provisional Application Nos.
60/ 583,459, filed June 28, 2004, and 60/612

filed Sept emMRYRROLOGRIAZINE KENASKINTHB "are
herein incorporated by reference. FIELD G: I NVENTI ON
This invention relates to conpounds that inhibit the

protein tyrosine ki REICATEDAPPLICXTOIONS owt h f act or
receptors such as c-Met, thereby neking them usefgh§fates:d

anti - TEais apphcagetm cleimsTpréorphi bﬁlmi% @9@@@31 e 8o Apdeie P

E gtgttgﬁ %é‘h sﬁé@c’a Zlg%gog%%? ﬁ@fsg% ﬂ % f%:lg&n @g}e%\ﬂzwﬁh hld B@/@lZ 563,

afRa ‘?S'e?i%ﬁﬂgei"\%’ I?00'5‘1S | 8O 8bntétaBEWHeh afhedéih hﬁ@yporated by reference.
oper at hrough growm h factor and anti-angi ogenesi s

receptors such as c-Met. 15 BACKGROUND Hepat ocyte

growt h factor (HGF), %?6 ter factor

(SF), because of | tsﬁhﬁﬁ)' mm t col ony

for mat g nk enkibd Feated & c@niﬂ%ﬁﬁdkcthwlﬁhﬂo&t tBepriowed tyrosine kinase
cyt oki ne nown to 1 nduce nultiple pleiotropic

I 83{VRDE grawth mmtmbceqmts snmms aMet theegtysmakng them useful as anti-
(Sonnenber g_et 23.223- 2

MeaSeiaeeBise T h amﬁamacwtwa 50sg3sg éﬁg gogpisey gi%é‘rg%%bun > are
35185 fler@lin @llle t're%ﬂ ' oF d’r)s%Zseg aﬁht%‘h@an c]agge@ Whﬁh%ﬁ@assomated with
responses nown to 1 nclude proliferation in both

e ﬂghzh&falnalucanﬁi pﬁhd/athbelraiingcthﬂohgh grpivgk fasitertand antighgiogenesis

eplithelial colonies into individual cells, stimulation
ofecapfors| Suel ag erlGbgenesis) of epithelial cells, cell

survival, induction of cellular norphogenesis
(Montesano et al., 25 Cell 67:901-908, 1991) and
pronotion of invasion (SBAICKGROWGND, Int. J. Biochem

S_e ! lEx p %egé{ppyltez gé)?\,xgﬂ; fg:gor (%lg%g) zﬁ?og]r:rrsc}v%tf ‘H slcet;err%a%?r @Z@ geause of

1{1%}’ &%1%%1‘862)?}&@' fﬁmz%% iR3r A h@m@%@hylﬁﬁ%deﬁ‘ﬁgd tRokine

angi sol'ino et al Bi 0

1 klﬁmﬁﬁ% Hdice HABRD)e pleiotrapidiresponses HEFornpil ayd neoplastie p@lbl

r n t f

o Sorl g Tog LBt 12823 b Miea o 8t A oReY

b élg‘gg thb _8RYbd. ta}{ RPN NG uﬁé 3@7‘2393@-@ '1@8’7) afHRSe responses

si ol 0gi ca processés through finity

b laREdRnt 10 ihdlade ﬁ@Eﬁﬁt@nnﬁ betfhteqbrtheltalh end\mdqthedmabcpths dissociation
tyrosi ne kinase receptor,_ an identif c% WO
200 epidpligilenisy 195921@@3{/1@2]3%]9 stlmulatlon mot111ty (motogenesis) of

epithelial cells, cell survival, induction of cellular morphogenesis (Montesano et al.,
Cell 67:901-908, 1991), and promotion of invasion (Stella et al., Int. J. Biochem. Cell
Biol. 12:1357-62, 1999 and Stuart et al., Int. J. Exp. Path. 81:17-30, 2000), all critical
processes underlying metastasis. HGF has also been reported to promote
angiogenesis (Bussolino et al., J. Cell Biol. 119:629-641, 1992). In addition, HGF
plays a critical role in tissue regeneration, wound healing, and normal embryonic
processes, all of which are dependent on both cell motility and proliferation.

HGF initiates these physiological processes through high affinity binding to its

cognate receptor, the Met protein tyrosine kinase receptor, an identified
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pr ot ooncogene (Park et al., Proc. Natl. Acad. Sci. USA
84:6379-83, 1987 and Bottaro et al., Science

WQ2hr80@8331, 1991). The mature form of Met consPGL/ESWD5/623099

10

15

20

25

30

hi ghly glycosyl ated external a-subunit as well as a P

3&%&?&&% g b ATy @?%7@083 4887 and Bottaro
Ki
d%tﬁsﬁ% "gg‘?tsggtztg ;’i‘gégldl ThE NGRIE TER] of istt 2 highly

tsSin an autop sp oryl ated

aglg&d@gfa%a dxRG RN RS ubu tab VRLlIa08 BDiubNﬁit withoiat gesexaiacpiialar
nsducti on cascades as defined by

t ﬂm&pmsmmmnmgmﬁnﬂ@ﬂ Ay topISEEGYEONY Jg8asslomain. Ligand

d ble f t
Lgrig[aggrgén En,gﬁ{% dl%lerggl%ytpgt rggf:ﬁ%dl{%g gﬁ%h&o&%s@&ﬁ%ﬁ&& hivated
T%%g;gﬁf NgLiifion Bf‘ﬁ[epél%rr%d&%gdal ghnddberidtlskddegaedefined by
ol i pase Cy et al., Oncogene 19:1509 10 18,

28k phogphbRlaivd oﬂkey ayiapias:mcmrosleﬁ residuep eespensilalp for recruiting
phosphat ase SHP2 a

ewﬁ&&ﬂefé%ct?rﬁgomsgguram o QBB 01 S RO PR d FPRpelude
o@’gl})%g uﬁlYI‘[l tﬂg Pﬁhﬁﬁﬁ’ﬁof%sﬁﬁﬁfﬁab@c& @ﬁﬁ ReSL. t@hclogg@n@ 1509-

chaeper et

149: 21)6@)9 (G382 aRdORk ad3ptod @kdtems &he pﬂotqm ﬂm&p@@n@ SHP2 and Gabl.
18:1139- 46, 1999 and Sachs

15be apesadpter bapeyersed ag Pt C@’fw néif??é? ge‘flij%moi?ﬁule that

R LR 0115 B s

- CeBHBlolF 149 (J@nsmoao Baradlli, et@hp@gm’gend 78:373%56,11998 and Sachs
Lai et al. i ol Cheni . ‘;;'(7% 80 2000.and les h
Ferge JeCeléBzol k‘éﬁ)cl@gé&é %@@5@2@93“ @fher figgaling olgpules has

of nal
e Bed et T SRS, TR, RSB R BT lues, STATs
t grRAS 1 h@émmgt emﬁmmtlah:t ﬁH,O(Dmfogﬁ;&el:Eb]ﬁbIGSl(lﬁﬁg)a; ef a., Z0Biol.
expressed predom nant in epithelial cells
o CGhomb@e4 He$ PACL e R GF 1 @nsagene LOPE- 91@&8? 2 hgrole of
hemat opgi eti.c cells .a I
TP e B e B e .
t he onggl:, A8¢IrabrRAI6 26 hehtdoytedgrowttbfacton feceptiof (IEGER) is

tunmor types as well as in the pronotion of %i ﬁ
d wspassed prqﬁmm@antlyev r:piléwélél qeilp %}lwgas Pise begn e{s'ﬁeé’? othelial
gge ﬁ;ﬁ@gt@ fC cel Q%ﬁv% ﬁ)tr 'ngﬁ]r gl b\l&@)?ﬁe%qbn of HGF and

I Sposes

|y Ve M Rl e ‘Ba@@&'n' ak@Jciatddewiah theCcﬁhlSéII anad Mréslé‘ﬁﬁ)m amgdmber of
hepat ocel | ul ar carci nomas (HCC) (Lubensky et  al

Anhaﬁferel:ﬂt tumPatypes asgyell 458 el propwtion 9B metastotie diseeper Skl

been |de tifi
c Iﬁ"} H??glb‘&*@ls gﬁ’sﬁafl?% h@%\ o 1o} ﬁgmjteﬁi o g}g@ id ﬁﬁfé Cﬁ{&ﬁ%‘f kinase
S GAIRHR G E sk mifiidis WRRh preaisp s lihdigiduhls kaipgpillary renal
carci nona, col orectal ot Ast asi s (Christensen et a

| .
3Qafchmnmes (RRE) andBepapeslluar capgnanay GICE) (Lypensky et al., Amer. J.

Onco ene i %? 51,?%§,7159§2) %\2 tga'%gql}% gg\g%t?}ag‘% Bls? ?Ihl(&le]!ltﬁled in
evd &gﬁant%ﬁlp PRIdHBE HATE gakift Bareinohiaehédatand heGigtf@ious cell

ase overexpreSS|on of HGF and Met receptor in
?carcmoma non-small cell lung carcinoma, colorectal metastasis (Christensen et al.,

Cancer Res., 63:7345-55, 2003; Lee et al., Oncogene, 19:4947-53, 2000 and Direnzo

et al., Clin. Cancer Res., 1:147-54, 1995). In addition, further evidence supporting the

role of the Met in cancer is based on the overexpression of HGF and Met receptor in
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WD 2006/ 004833 PCT/ US2005/ 023099 various tunors
i ncludi ng thyroid, ovarian and pancreatic carcinonas.

WO 200khas4833 so been denonstrated to be anplifieﬂcTnmzmsmzym9
liver metastases of colorectal carcinomas (Rong et a
Cancer Res. .63-,197Q, 1995;
o s Ao BRI TG ok apd R Rt Rorcing ] W s also been
Caﬂ@rﬁbns@l@tea43 e %_?hﬁg@ﬁl 1l nise A ERENSE @llordétal chrcinomas (Rong et al.
Pathology 189: 570-575, 1999). TPR-Met (an activated

f oszeq'r efs.a¥5: 1993B8F0AKI95; Roy! alh &mcdrday. Hb8E75-5¥0, 1993;

|de [ d, n, r
sy Slalopy Y. CAIRE BPRTAL, FOL s (Bes il s Partolosy
5 c anw BRIT87 .NGoDY) TRRLPIGE Min Adivekd! 'f&rﬁ‘ SithiB R BCREABI ih ¢NIL) has
cancer pat| ents, expression of either the receptor or

| | gmcdescsrﬂn:dpmé@kiemlﬁﬁd of hubeay agrdarcguona (BVAS 881485246, 1991).
Ki Met. to tu rogression . (Ca et al.., Cance
BP0 b0 SEF HiRtF: G )RR 4p & TgRtsta1Y e Spial cell lumg
90 I
i 20 DGRAG L RO R 4 OB B0 e

exsureszal IHGEERr halmaigdxrlet}tmﬁlmdﬂlpmgresssomoq;mp gtehf a’hnadea86,2259-65
ort the rol e of upor.. j nvasi on,

105 U041 dladhy HrCres DT T I Beasal mipst Bman
nme
Hép“%r é‘élf‘f‘wnﬁ oo R T oyl SRS RI b ERL AT S Harm
al and/6iNASF. 94: 701- 6, 1997) and an
anplified/ overexpressed Met spontaneously transforns
NI H 3T3Namktous ekt idanlsuppdeMBOrdle.of HIG® 2t Blet in tumor
1986) .. Bi ol ogi cal ents, such as ribozynes,
anttiVBYen. @50 S%ﬁtmgmommrwlgm%glea@mg e metastasasy

L N S R T
al (Tak&ydnih et@ANRHAS) %70196 A297%) £l an2003ifedrbvefer prREded Met
US 6, 214, 344, 2001). Thus, selective, snmall nolecul e

ki spenEnpl EensFamsNIHGET] erdls NEpoRar 6t dh F3EB Q.. 1562633 v 1986).

therapeutic potential for the treatnent of cancers in
whi ch Maiolegiead pgants, saehi aﬁatbogmmps ay@bcah@ranﬂuaomenmRbIA targeting

ScaBNRHEy RoT L GEBe TS et RimBRhTEe (SRS o pene

20 aNPALGH)8$1395-33, POCAC Eisifg 61'dlL CTA! caﬁbevm& Aravg1h260%land
di ssemnation. Therefore, there is a potential for

t hGenenkegh 796,21 ddd. 2001 s Thws; sefsative, small molecule kinase modulators

iR HEE S e SPRArELE s DERRERHE Bonahtan e rtieay of cancers in
degRidR Mt ir@deptor ADBEkibY pBRE a cAfibATHREO . déb@l@ﬁ%@nt%ﬂ& Brogression
as r heunat oi d arthritis. -3 WD 2006/ 004833

PG/ fuig2:09 51028 @9 seculvARY tFtases rRGE it alsokmywn wrregidate

also.directed to pharnmpaceutical co 1 t1gns, .
25 = angiogenesis, a procesgg crltlch‘n tumor growt arEPdo glssermnatmn. Therefore, there is

a potential for this class of modulators to impact angiogenesis-dependent diseases as
well that may include among others, diabetic retinopathy, macular degeneration,

obesity and inflammatory disease such as rtheumatoid arthritis.



conprising therapeutically effective anounts of a
conpound of Formula | or Il, or a 5 salt or solvate

w0 b@oeofs33d t oget her with a pharmaceutical |y accepr/akioes/023099
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carrier. 1. A conpound having Formula | or Il: R3 R2)
R3 (R2). ( n \yZyVRl NyR4A Y, \r~" Y]~IXY O/\\
X01ll BWB WA Al 10 i ncl udi ng

pharmaceutical l'y accept ab p}(\,ﬁ]ﬁ& yt hereof, wherein: Rl
is H alkyl, substituted a cycl oal kyI

subst itnd Iﬁéseﬁyﬁllv@midﬁmh alsa tdyrhabck;d pharmadwncalurpmosmons
aryl al kyl, aryl, substituted aryl, alken

sqgjugmsmgtté@ramqt@ﬁlw effgqtlp(? ﬂlylpunts §€IB§?WP‘EH%1UOf£WH]§1I orll,ora
Rl R PSSPl e

substi{ ut edA'%@ﬁ@b@lﬁTNdV@lMdrmuﬂ‘ﬁeI erlacycl oal kyl , or
substituted heterocycloal kyl; each R2 is

i ndependently, H, hal ogen, cyano, N2, ORS, NR6R7
al kyl , substltut gd al kyl, cycloalkyl ubstltut

cycl oa(Pﬁ)y ar yI ,. subst it ut ed aryl, oary

substi t ut ey terocycl o, subs\\

het erocycl b I \%hbst ituted 20 arylial*k

het er ocyc Ikyl r substituted heterog B
is 0, N8, & SO S2, CROR10; V is NRLL or

-(CRATR48)P ; Wor X are independently € or N, Y is
0, S, or NR12; 125 Z is -CR13R14_, _(CRL3R14) \R15
| i sOt 04; m'sOt02 nisOto4;' pis O0to 4; -4 WO
2006/ 004833 PCT/ US2005/ 023099 R3, R5, R6, R7, R8, R

Iﬁﬂﬂn@]ﬁlaﬁh&’ceﬁﬁ@iﬂ | Aokl it ltherddf, whktyin, substituted
} kyl, ycI oal kyl, substltut ed cyc| oal

subst i Rbisdd, akyll subﬁtgp@d@gifyg,wyc]@ J( |stllgﬁtxéged cyc}{oa’lkyl arylalkyl,
substituted arylalkyl, aryl, substituted aryl, alkenyl, substituted alkenyl, alkynyl,

substituted alkynyl, heteroaryl, substituted heteroaryl, heterocyclo, substituted
heterocyclo, heteroarylalkyl, substituted heteroarylalkyl, heterocycloalkyl, or
substituted heterocycloalkyl;

each R% is independently, H, halogen, cyano, NO,, OR’® , NROR, alkyl,
substituted alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclo, substituted heterocyclo, aryalkyl, substituted
arylalkyl, heterocycloalkyl, or substituted heterocycloalkyl;

B is O, NR?, S, SO, SO,, CR’R';

V is NR* or «(CRR®);;

W or X are independently C or N;

YisO,S,or NRIZ;

Z is -CRPR™-, -(CRPR'")NR"-;

1is O to 4;

mis 0to2;

nisOto4;

pisOto4;



het eroaryl, heterocycloal kyl, or substituted
heterocycl oal kyl; R4 is aryl, substituted aryl,

whedenossy | , substituted heteroaryl, heterocycPCHUE2005/023099
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5 or substituted heterocycloal kyl; RO and R1O are
i ndependent |y H, hal pgen, shydroxyl, alkyl éﬂ% I tut
al kyl 1% B)Q/CR()(;&7K§‘{: R's R @&hé%%%%)ﬂﬁ ?’,Subm%ﬂed

sybst iyl ed - | i 1, hBRF A bktituted
AR il o G CEIBRN ey Bt B HOR AR e
ilﬁatéﬂoahr?l, kitterocselbalkiT, ui absdtutedihete@diycN@ikybr SO2NH2 10

R13, 4, R15, R47 and R48 are i ndependent | T

hal ogeR, isarshubstityiserarylsederoany] WPS,U“&@% RejgioRpi heterocycloalky,
subsi it ut cycl ., aryl, substituted aryl,

h&tS ﬁ%ﬂW§&ga§%§§@?@§%éd het eroaryl, heterocycl o,

subst i RULRIR Netemaeybenty H i lekegen] ogleotydralkyd, substituted alkyl,
carbocyclic or heterocyclic rin

] of 3.to 8 atons,. A
eycloriiy], sRsitnied RycloalRg0aryh SupstiBedhay b bteraer). Shatted

ﬁ]@ﬁ@ee,ripé%ﬁ %g%g’ef@@?ﬂka’ 6? %ﬁgﬁéeﬂ %@?H@&%g R34,
NR35S0RRIGH, MRS SiiRaed alk NRBSOBRIAR SO,NH,CH2) 1R41,
- CONH( CH2) 1R42." " OCONH( CH2) 1R42, 0 20 al kyl ami noal k

) 1RA2 y 1,
al kyl aRi’nBEL RYARY adi R qremdapaagentlsHphalpgem @&Y@i@%tumd

C6_ al kyl to .C7 . cycl gal kyl ' .

PeilostaST aBsiiec YRR vk RS KR defeiobfh, (bsitured

Sﬂgﬁﬁobﬁﬁth%@r@éy%w Vilbstiftiysr ixaradyeld or talkst togethidrsd ifrut @chrbocyclic

aryl, heteroaryl, substituted heteroaryl, arylalkyl,

sobisttérbestcid riag \of 3lté Blajorhet er ocycl oal kyl, or

substituted heterocycloal kyl; 25 R18 and R60 are H

R26, RO7S' R28, R29, R30, R31, R32, R33, R34, R35, R36,

R37, R38, R39, R40, R41lgm@andR42 are independently H,

al kyl, substituted al kyl, oal kyl, substituted

cycloal kyl, aryl, sufRst{ dNaryl, aryl al kyl,

substituted arylal kyl, h gé#ys substituted

het eroaryl, heterocycl qad kyl, or substituted

het erocycl oal kyl . -5 WD 2006/ 004833 PCT/ US2005/ 023099
wherein

~

R%and R', are independently H, halogen, NO,, cyano, ORZG, NR?R?,
CO,R®, C(O)NRPR?!, SO,R¥?, SO,NR¥R¥, NR¥SO,R*, NR'C(O)R*,
NR¥CO,R®, -CO(CHp)R", -CONH(CH,)R*, -OCONH(CH,)R*, O-
alkylaminoalkyl, alkylaminoalkynyl, C; to Cs alkyl, substituted C; to Cs alkyl, Cs to
C; cycloalkyl, substituted Cs to C; cycloalkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, hydroxyalkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, arylalkyl, substituted arylalkyl, heterocycloalkyl, or substituted
heterocycloalkyl;

R'® and R* are H;

R? R? R? R?,R¥, R*, R, R® R* R¥, R* R, R%, R® R® R*, and
R* are independently H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl,
aryl, substituted aryl, arylalkyl, substituted arylalkyl, heteroaryl, substituted heteroaryl,
heterocycloalkyl, or substituted heterocycloalkyl.
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The present invention also provides nethods for the

treatnment of cancer conprising admnistering to a
waiocems33 n need thereof a pharmaceutical ly efP@DUB065/023099

anount of a conpound of Fornmula | or Il or a salt or

sol vate thereof, optionally 5 including adm ni stering

to the patient at |east one additional anticancer

agent . %@’%%Qx@ﬁé&%?&ﬁm@%é H@%%@&&%ﬁ@ ggatment of cancer

DESCRI e present vention provides for

cestsisdsadvhinfseiringltas phtian dn hdeddhéreo@phaaﬁnawncally effective

pharmaceuti cal conpositians _enplo nggﬁych conpounds

rmmmm@f acomariier Epramle Ladhefcas Ats thefeql; optionally
und [ f
s S A S R e
|nvent|on. These definitions apply to the terns as
they are used throughout the specification (unless
they are otherwise limted in specific instances)
either individually or as part of a |arger group. 10
The term"al kyl" herein alone or as part of another
group refers to a nonoval ent al kane (hydrocarbon)
derived radical containing from1l to 12 carbon atons
unl ess otherw se defined. Preferred al kyl groups have
froml to 6 carbon atons. An al kyl group is an
optionally substituted straight, branched or cyclic
saturated hydrocarbon group. Al kyl groups may be
substituted at any avail able point 15 of attachnent.
An al kyl group substituted with another alkyl group is
also referred to as a "branched al kyl group".
Exenpl ary al kyl groups include nethyl, ethyl, propyl,
i sopropyl, n-butyl, t-butyl, isobutyl, pentyl, hexyl,
i sohexyl, heptyl, 4,4- dinethylpentyl, octyl,
2,2,4-trimethyl pentyl, nonyl, decyl, undecyl, dodecyl,
and the |I|ike. Exenplary substituents include but are
not limted to one or nore of the 20 foll ow ng groups:
al kyl, aryl, halo (such as F, d, Br, 1), hal oal kyl
(such as CCl13 or CF3), al koxy, alkylthio, hydroxy,
carboxy (-COOH), al kyl oxycarbonyl (-C(OR),
al kyl car bonyl oxy (-OCOR),, am no (-NH2), carbanoyl
(- NHCOOR- or -OCONHR-), wurea (-NHCONHR-) or thio
(-SH). In sonme preferred enbodi nents of the present
i nvention, alkyl groups are substituted with, for
exanpl e, am no, heterocycloal kyl, 25 such as
nor phol i ne, piperazine, piperidine,
azeti di ne, hydroxyl, nethoxy, or heteroaryl groups
such as pyrrolidine, The term "al kenyl" herein al one
or as part of another group refers to a hydrocarbon
radi cal straight, branched or cyclic containing from2
to 12 carbon atons



and at | east one carbon to carbon double bond. Al kenyl
groups may al so be 30 substituted at any avail abl e

wW@eiono4383 at t achnent . Exenpl ary substituents fBPCT/US2005/023099
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al kenyl groups include those |isted above for alkyl
groups, and especially include C3 to C7 -7 WO

2006/ 004833 PCT/ US2005/ 023099 cycl oal kyl groups such
as cycl opropyl, cyclopent hexyl , which may
be further substituted #ﬁeﬁsgﬁﬁé§gnple am no, 0xo,

hydr oxyithe fésent thiéhtiopidviddsksnydmpdiRide bNFéin@iles Iinddbdefined
part of another group refers to a hydrocarbon radical

stabaveg mharnmcalntmb@mp%dmb empluigiush sgmpewnds pmethodpof making

carg @%ﬁn§ gﬁat | ea t one carbon to carbon

t ARHIERRGS T uAPg SHCH COPROIPL ray al so be substituted at

any avgijtalb&loRUrOHetifitiGistFGAABI ter @R éfdscribe the compounds
substituents for al kenyl groups include those |isted

aldviee ihstentahkgtiogr dhpss defiohions apply tothedgras| aérﬂilemﬁre ased,

adRioHEheh dhe é?ftafﬁ @afeaso oy e sferio g SRR apifisppances

Caeﬁ‘th Hﬁrhcﬁrau of foapC6 al kyl " neans a
stra t or 0 %ranched satura?ed car bon chai n havi ng

from o Ehetterns I'altkyl dhérein a¢reny;as erdwp hmthftrrgrdmpj@fmtdfy I

et hyl pyl 0 y sec- but
LB SR e St 2P 4 cron
a I

al'ﬁ%/r& Qfﬁé%énoth%% 1@%1 ?23%?[%? %ﬂ(& g?&hﬁsy hée;re]: eﬂ‘cﬁn I(ljgo 6 carbon
bratatge sAh atkyd gmup$s arsoq:ﬂmphldajssubﬂnﬂutﬂdlestralght branched or cyclic
pro ane-], 3-diyl, butan

vyl byslioea nlgraulal 9&3' kicubs g bt SutsE i ey 2vaikible pomnt
| eas%?ta&n’?&% aj B%D%Ji’ﬁgf& 2t omBAIRyINAYINE a?sto referred to

one ca on c bond, and having from
t W at ‘(brailickecbzﬁkjd(gﬂoqf OIEB{bm@M}mk(jﬂsgromp}i unthldetrhmhyjll ¢thyl, propyl,

i L A R e
cﬁ%@%&dpeﬁ o@ 3/3,% X fi et pgﬁtyi %ofr\gl . d At RRdtHt, dMESH and the

exa
etlik)el memialeﬁy d.lbstltuéﬂﬂs Iin)dhﬁi’edjut are not limited to one or more of the

vty iy sk sl D TPl o
a@}? \%'n&k?ﬂhlo f‘&xlyg %{?f Q%’@O@Br aR o&%afﬂo%yp@@@b)R)

o SI exanp

etdnk/ywdrbo@m@xr@towtanﬁnyl( -NTs) obam;oyy (-NHKE@ORe brrEOCONHR ),

al kox al kylthio" herein alone or as part

e G ONHR X 1ok CSH) alfkgﬂmegﬁf%f‘fﬁe%méé@&an%g the present
25ﬁ¥§ }1%?1” aﬁg}g ggeg\{p%é.g%"su%gtltﬁf% +ﬂy§§'%ﬁle( al%r)o Hétel%cyé’iéalkyl

respective

" afukip ¥y merpgheni¢, pifteisid) pietitide Odzeﬁ&lna,aydromﬂ ﬁnaﬁbhﬁ,ror heteroaryl
group denotes an al koxy group bonded through a

caarbmwuclga&)mp"rolﬂmeﬁl koxycar bonyl radical is

Ir gpraezt %d by?}tshe 10 I';]eg%l &ﬁ)&_ggof)agﬁof ﬁ'f{%ﬁ{e&:" gMﬁ% e 8YP
hydrocarbon radical straight, branched or cyclic containing from 2 to 12 carbon atoms
and at least one carbon to carbon double bond. Alkenyl groups may also be
substituted at any available point of attachment. Exemplary substituents for alkenyl

groups include those listed above for alkyl groups, and especially include Cs to C;



al kyl group, cycloal kyl, aryl, or heteroaryl. 30 The
term "al kyl carbonyl " herein alone or as part of

wa@ewbles3yroup refers to an al kyl group bondeRCT/O8W056R3099

10

15 °

20

25

30

a carbonyl group or -C(OR -8 WD 2006/ 004833
PCT/ US2005/ 023099 The term "al kyl car bonyl oxy" herein
al eyalwakkyl groupasuch @p cmi@nrﬁﬁyl gictapsniyb ast @slobgxyl, which may be

Hilytbcargﬁrh\r{teflg\f %ufo.r eﬁer 5121{ %ﬁg{‘%r S}dx%)ﬁ% l ' nkage.

anot herTHy 4R “Qﬁmn’eﬁeram al@HeQﬁ‘&E ipBrt OF ﬂlﬂ)th@@@.ﬁ; feferotegh
an al kyl group (such as benzyl) as described above. 5

THowmhoiandal vt hreapasEorsy e cossaeIne ioan i s curbon soms

fi aﬁmaglt iee];tgc{nse 6%12383%1 gagﬁ {:}Hl%ﬁ e[{‘ﬁp églgy grgﬁéso {r}nﬁé a.fﬁo be substltuted

aSatWRY hvARblePod RS atdthfleneExdnyi s, su@stﬁuent%@bik)thyl groups
phenant hrenyl” and the |ike. An aryl group thus

c an¢lailothose listediahovefer dlkyl grovpsisneh mann@asqlkxdalatr@n@tc

th to f h
Up to Doheuppets RefSrisOt i eL R svRRe Ry derBE e of carbon
daybhe a Baslad o}ﬁﬁtcﬁ\@%htﬁgl FeLOansAé h@ﬂo@6%@1'0ﬁleans a straight or

sui t abl g heteroatoms Aryl groups may optionally be
s Lhursanht:dl saatdraWdtdarhme:ham hawing fopmo opsta six carbiom gtontsucxamnles
I|mt aloen,schas r, or .G . .alk
REUD ST -WaglnyOPrap&ﬁwutséﬁ-bwlﬂé? §-BHt o
;Eﬁﬂf%’sec §¥%gp’f§6 9l BRXY-he £ dm on the context, "C; to Cg alkyl"

Xyc nftro, alkeny rifluoronethyl,

aman(alsocryﬁet tmt]:iay»lcs aéalrﬂéne Wiatlebndgey Itwo gytaxps exatﬂp}ds include
t hi ol

h(d?f@PWea]I %Hex} dqut%@ lp%ﬂ%yl,o?rmgmf h@ﬁan@ %nylr sﬁcef‘g fo&-s alkyenyl
Nans A trai BN andiRY cABbA SRdh thﬁg atslHQﬁ bhé 4r86h-¥Arbon double

one or two substituents, which nmay be the sane or
diBdney araithavmgdl‘om&;watd(gak carhoy htonss; ykanhidyd incldk etighyl, propenyl,
al kynyl g)teroary

cyiEtRshRAneh BuieRy ISOEVEPB? gk |aRl9 tﬁg’f%‘/ |-, Degrefiggiopyfhe context,

Cy y L5, 1o BY Bk h bridges t

al k&xggﬁi@}h h?no%%?& carzboonjl;?1 or car 1@ lim g?sevg%gmups

SLHX&hipldsémﬂldemlyylbfb f mchyl({mnylehs)t Qtrn&thyd Zhbmthneal 4-diyl, 2-hexene-
arbox¥llc acid, any of the alk

s ubG Uit Ent CrdeiCoathynnts rné‘?aﬁs 2 pisdighihs besbed puhprschaiaving at

- Ly o ) Ok 1
car{;g g{g#g&} girrﬁ?lﬁ#@éyw or %é\fpbaﬁoy erivatives, P
Thiacluds ethyey cpropyﬂyylbutylmgr ahdhatyapke or as part of
anot her _group refers ully saturated and partl ally

u nsat ur BHeErmpsy dkoxyr B"oﬁ1 I?Yﬂthifj’s hgfeimaloge gr aspﬂaétf raﬁﬁ‘ih?r group

T e T N NSRS

r Igugﬁrhﬁwgeg-SOﬁ@espéMIWBlyor three substituents, selected
fromthe gr OU}O consi st pg of haI o, alkyl, substituted
al kyl , Ehodemyalkenykgihgnyl” Rereinglongfrie pag pb agothyr group denotes an

h)é?lé%?gq @% lg<oonl)§l d thrlo‘lﬁ_%%_aé(}f%%nyl 8%%5' Ancglli&)y'c_hrb% i ks

represented by the formula: -C(O)OR where the R group is a straight or branched C;.¢

alkyl group, cycloalkyl, aryl, or heteroaryl.
The term "alkylcarbonyl" herein alone or as part of another group refers to an

alkyl group bonded through a carbonyl group or -C(O)R.



=N- O-al kyl, aryl, heteroaryl, heterocyclo, a five or
si x nmenbered ketal (i.e. 1,3 30 di oxol ane or
wa 2®6di433Bne), -NR R', -C(=ONR R', -CO2NR R', PCT/US2005/023099
-C(=ONR R, -NRCXR2R', -NRC=0OR', -SO2NR R", and
-NR SO2R', wherein each of R and -9 WD 2006/ 004833
PCT/ USZbizsieon dagglcatRondexy ' hetkip eloge ot awp@b@feaem&x@r grogmdenotes

hydr n aI I ubstjtuted alk cycloalkyl
a"ﬁqgﬂﬁagb éde‘@’%r‘?@a 4%’? aﬂeqxﬁg%lc%ag ‘or het eroaryl

rl ng. Thig fefh Mary@kET Bkl alodtesrak ?aﬁ'o?ﬁhﬂ)tﬁ’ér gdSufPdnbtedfan

another group refers to substituted and unsubstituted

ar omagiic rlﬁg bendsd tenebgh anlalkphgroye (such gy bangsl) agdencribe atpve.

nmenber cyGl | rou and 11 to 14 nenber .
5 T oyer e b Aoh Bhs 87 d P o eSS asibim g monoeyelic
( Oor b%y‘éhc Mon'lzﬁlcéﬂngk 528 hheng, éi‘lﬁ)sﬁtﬁﬁ:drﬁhEﬂﬁ anEaNilel BOweN as
Het eroaryl group contalning a heteroatom can
c ogrbupsrwhmh agrfusedp e.gx ylgﬂhyb phcsnahﬂmfmyl andilrs likn.d Aorarylrgoonp thus

one to four nitro na vided that 't
nUTAERNSH eﬁ%‘e?fberf&}%t @é&: oWt E“Pé%%"%?“‘iﬁ‘é%s being
Eﬂ %‘ﬁﬁ RohiaMEnd @R a{t&ﬂﬁhe?eﬁﬁ Wit Ql@ér‘nefﬂn%rﬁesélgatfﬁ #double bonds
fused rings co eting the bicyclic and tricycli
10 grimtywsennmiyacenidaghon aborhy ocsuitable hegr@nemandrylgyoupe may optionally

P Db SRR LT QmOTE GBS et GHOR 0 s hafogem such as
h o}
ot FLG O ORI BB O b At P S4B Bty

I nojldusksy, aztrbd))qasarbamnﬁ hlidyloy yeattooml, indtrad, Iaﬂ@nja]nky,t tlfﬂuoromethyl
ot her fused ring _or rings my aﬁfé{arorratlc or

S)
ar@wRe; eloptkel. ol heserpgyl. G Einy A Gim ARERe het)- Jﬁzﬂ%y
15 avai | abh?ﬁ Bt P AR AlrefiAI 0N or a@? PP bn A cﬁfﬁbﬁlgrefew&) -NH,. An
het er oar ring system may contal n zero, e, two or
t h'raﬁﬂno"suh);sbptidmeny Be stlsettezicwithi one Mtazog;ubsmumn sild¢h mgy be the
of hal o, alkyl, substituted al kyl, | kenyl, al kynyl

arspme ditfegente yeh@s atkybiepdyaryialiyh ﬁil(eniflh P%Wyﬁletm@@ H

oh ee;c]'le) %kdﬁy%al@h&?%%ﬁy%x@bﬁ%t{&ﬁ %lcl)cyﬂggrf‘ 361)/' OQ&% X*rcloalkyl alkyl,
S le(tallt}u,t ledrexyalkgh lalkplkyalkydt i axdlyd) aarbdmgel @faaﬂ:roxbrl These

20 _ ﬁbg@wtg nﬁg N@(r&@; p;ub_s%é@m@ @-carbgﬁﬂlc acmh'agmﬁthe alkyl or aryl
}A’?sg&)&ﬁﬂ%ﬁ??é? 08{ hé?lﬁl a]?xcgos o IoF%ﬁ‘&@? rﬁ?ﬁ( gﬁip@ GlEibstituted
CYwitlo aérkwkyl 0P Ear%n}& Ittdfoﬁn Naggton e cefrba[rl‘ifb}& dbﬁtraeivegy clo
or heteroaryl rin 25 Exenpl ary nonocyclic
het er o aTI}ﬂ texgR oS aﬁw& i lam@n@}qnear 76 parhof %mthey igroup refers to fully

D5 0 PG BRSPSt g o

25 f Wagtinl atorh§li Bitiler, @yawanc&phmy be @Mfshdﬁéd Awﬁmmyd cycloalkyl
pyrimdinyl, pyridazinyl, triazinyl and the I|ike.
refers to such nngs having one, two, or three substituents, selected from the group

consisting of halo, alkyl, substituted alkyl, alkenyl, alkynyl, nitro, cyano, oxo (=0),
hydroxy, alkoxy, thioalkyl, ~-CO,H, -C(=O)H, CO,-alkyl, —C(=0)alkyl, keto, =N-OH,
=N-O-alkyl, aryl, heteroaryl, heterocyclo, a five or six membered ketal (i.e. 1,3-

30 dioxolane or 1,3~-dioxane), -NR’R”, -C(=O)NR’R”, -CO,NR'R”, -C(=O)NR’R”,
-NR’CO,R”, -NR’C(=0)R”, —=SO,NR’R”, and -NR’SO,R”, wherein each of R’ and



Exenpl ary bicyclic heteroaryl groups include indolyl,
benzot hi azol yl, 30 benzodi oxol yl, benzoxaxol yl,

whewsoo433enyl , qui nolinyl, tetrahydroi soqui nol PCHUS2005/023099
i soqui nolinyl, benzim dazolyl, benzofyranyl,

OB PSP I5ETH CRlstioR HoTHOSe SRt pifpiicted alkyl, and cycloaliyl,

benaRyaany ' [ i ' dondazol yl ,

pyrrol ogf}?i ﬂ&g/f&m?g#‘ggﬁ%%{?{& ﬁ%&ofﬂ oi ndol yI ,

t et r ahythogun fhéteroptyl alateintadonei dk @s pax efrpdaiigr groupagfers ©

het ergaryl groups .include carbazol yl, benzidol yl,

ph%\i‘éWPFﬁd@ln iuﬁw%ﬁn%\l&di HPmgHc S ehé mh?rqddpﬂmcycgc groups, 9 or 10

X ~ ' T y - "
L T

cylehs @h& Jétegatm (Q,rBoomlN piied: et one ofhheHingsn &aoh rinpef the

carbon atons in the ring is replaced by a heteroatom
seleierpay] grogpcontaiging a hglergafgny GangRPEH R QWP IgKREen or sulfur
addj 1| r r . '

neitihs 8RBl 63180 RALTRAIBY o] O BEF thablhe gt of

Orhed&rofxdfils iDEachnitglie foudlod URs if &ich ring has 8t 18kt ®ne carbon atom.
saturated, or partially 10 unsaturated nonocyclic ring

10 syEhedfipsedyinasicompietimgtthee ticyqliqneirensts geupe sy sAntaingeply carbon
an h C f | t.r [ or
oo R AL BT aBLC b QP GG Al ncHE oo
7- Juifub efod rBN§LaAllEbd d1gized sh B hattded Afdoms By oftionally be
three heteroatons selected fromnitrogen, oxygen
antiragrniged. f deteromrd graape whéshodre bicy¢lirgortagyclisanust include at least
Optrle @l Lﬁliyo Saﬁb%lt | tbuE &19: 0 eir%hse 230D t.fﬂat ! h%e aromatic n-
het'&r'o ¥/c R ﬁlé rl}ay SEE GBEE PRECEHIET MEY O ARTKHC S PR

15 Sulshbdi¢!t B IRetérbAg] §OS) hiaQbe aklicHdQt Sy ARIIEH1E RSN or carbon
i ndependently selected from al kyl (preferably | ower

al dtgm)of appriag.oEheheerorsyl ring eyséare say|coniginkzsxgs one, two or three

f I I k itro, | anj.
CPRhAD! ol Uit B o TR AR e,
{maderatimnat it east o takgrmony aassey gy o,

amGcakpon((=O)atkyb phryylrenayd cpirdsgleihyl, phenyloxy, phenylthio,

di al i b Lkyl 20 amd f JyAl N
20 3 RSO R s S bR B OTE R el VR

al kooNR e L @IOWR! R Al SR DONR CE)RP SISRINR R, and

| ower” al koxycarbonyl)’, = al kyl car bonyl oxy (preferably a

| oW’ S&-RY| wherbioreptloaf/R’ anddR hisyhdeppndehdly atlestegfremtiydrogen,

sai.d.aryl.. bei.n pti.onal l.y .substituted by hal o, .| ower
S0 Sy PG R Skt R wdfr foaher Prdamerioiyelo or
hefegsroayciigal kyl groups include piperazine,

pi peri di ne,” norpholine, 25 hononor phol i ne,

25 t hi onorixeoiplarg maeecyadicihdiensyrylamohpsaedludt pyeroly, pyrazolyl,
Al BT oF 5] P BB R
SRR 00 510 B OB GARRIRY, e
priedznyledd bhechdel. i ¢ ri ngs i ncl ude

Exemplary bicyclic heteroaryl groups include indolyl, benzothiazolyl,

30  benzodioxolyl, benzoxaxolyl, benzothienyl, quinolinyl, tetrahydroisoquinolinyl,

isoquinolinyl, benzimidazolyl, benzopyranyl, indolizinyl, benzofuranyl, chromonyl,

-10 -



benzodi oxol e, qui noxal i ne, indolyl, and quinolinyl.
The term"optionally substituted" 30 as it refers to

w0 b@beosy/| " or heterocycl oal kyl herein indi cap@€pUs1v8$/023099
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15

20

25

30

the heterocyclyl group may be substituted at one or
more substitutable ring positions by one or nore

g coupsrinyhdepeoryenyl.cinneliagh aeinpxalipyhlindazolyppafralopprigyl,

V\Br %Bél @%%é§01%8§£;rtgtféﬁw§ )g]?anll%gl a\ﬁ@ t&é) ﬂéé 004833

fm no a' mbﬁlmaﬁptr{c@aﬂ Kt@bhiyl grohEmuuab Kmlbaif}l?llobenudolyl

di al kylamno ~ (preferably a di[l ower]al kyl anm no),
cy)hcm,ntlhalllmyl hcaid)wlkghen@lpih@ﬂ@b’ rythensl pndihedpst hyl )

| k b |
3, a?E; | %g{)ﬁygpo%gqykﬁ r%ﬁh ?)g}a nﬁaé‘? %}n'&ﬂer Loup refers to a
i&’lbalﬁﬂ'o 9ﬁp (n%hlﬁ%ﬂéﬁb}ﬁlﬁ'whléh ok &ftRe airbom Qtohﬂ\dﬁ the ring is

oxy wer] al kyl'), al koxycarbonyl (preferably

I malﬁaced:blz(af&;emmhm;sbl)epted iftoyk ©al 9o by B@d(%n Wblgbﬂé ﬂ@ﬂlﬂ;ﬁ glditional
he "
o AATBREE BRIACHIEY P babepiortt cpenb iR e ok

alhl@/elm %Bfﬂe ot z%"fﬁft FFlaKOPhY¥r SORY Rers T8 sﬁaﬁfer@atﬁlﬁfeﬁr&é}iaﬁmll

N, selected onh an |ndependent basis. It
1@1n§ah®nated rbmmmlwlﬁgWStearqontmeg 640 @mingim¢mbers of carbon atoms

A BBOHST SiRTISSFo e BOURNUARE FNHETLEE ArY§ oy BferogeLe ring
;gﬁﬁlé@l%ee%f f688:57-fnBm g&leg hdHoc é?fccﬂﬂgnaﬁd cbhidf dRetvids, ok abne

on an 1 ndependent” basis. The term
aﬁtdrmmeﬂelecwhﬁnmmlnmmwygmy adiovsulfagefibe hettatocycélc ring may
useful, for the C(i_‘lajtnrrent of  cancer

cl udi
1 Pg-optipnaly Sé?%tlft‘étéil (‘ﬂhl gAngyhat the ]Fé%rf)?%:hc fing ma-be substituted at
TERE QP %n%?é) stltuPa!bfedfﬂﬁg&ﬂ1on$bz%¥ BERbR! 8086ps independently selected

Dronos anO esSt ol act one,
Megss kgl @eeftably, loWéxt dikyiphetinocyoloalis], heteroaryl, alkoxy (preferably

Met hyl -t est ost er one, _Predni sol Tria
c HpBpioalk i rdEmamongleylAeyipe Gy éﬁef%hbﬁ @Wern&y&m& dialkylamino
f‘ggt%?e%ﬁ& %tdgg%%galk lﬁﬁfnr ?%B' 1o, alo(%kyl f__preferably trifluoromethyl),

I oX acet Leuprol i [ ut am-de,
TQill@ﬂibifleﬁhﬁmoZﬁbZﬁ&lﬁﬂGﬁoallﬂ;&Mnmoar’eb@lJ chpikplﬁanmaﬂ)onyl alkyl
inhibitors I i nhi bitors, as . anti -

VRCHIQ ﬁﬁrpflﬁtﬁh’ﬂk@“@ﬁ élﬂ;ylaegmgg)ﬁ%lqopgyalgﬂdp@ﬁggtﬂy AUPERYI es

SRSk A LRI Y BB ER Rror SR,
Arflikylcarisdndl kg t(plecdatal$ aflewoen alieiennt anytox s aechargls(preferably phenyl),
Herceptin) may also be utilized. Suitable

i rShIdkﬂIYIdleéﬁgi cm&uou@lév fg@ﬁwreéubd hajgy, [Qyysr 3{ky] a%ﬂqgwer alkoxy groups.
E%é‘ o S og ﬁ ?éicghlw&ggdg&)?nc dd(%?éﬁéqué&g?g{ehﬂﬂfe bmorphohne

I Mm@ﬁmllrﬁa@@m&pboliﬁuﬁyn@mﬁ&%ﬂd astidilel as

Casodex(r) (bicalutam de, Astra Zeneca Tamoxi f e
VEK- 1 KA hetsearyhier hetersexcloalpigraynyaaralsh b o §dr1§nem*1%ed bicyclic

ring which consists of carbon atoms and contains one, two, or three heteroatoms
selected from nitrogen, oxygen and/or sulfur. Some preferred bicyclic rings include
benzodioxole, quinoxaline, indolyl, and quinolinyl. The term "optionally substituted"
as it refers to "heteraryl" or heterocycloalkyl herein indicates that the heterocyclyl
group may be substituted at one or more substitutable ring positions by one or more

groups independently selected from alkyl (preferably lower alkyl), alkoxy (preferably
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i nhibitors, and PDGF i nhibitors, such as imatinib.
Al so included are anti-angi ogenic and antivascul ar

w@o@noetsshi ch, by interrupting blood flow to sPCT/AS2005/023099

10

15

20

25

30

tunors, render 30 cancer cells quiescent by depriving
themof nutrition. Castration, which also renders )
ardwegakoxidpetrdenonasdieydamiondprefrsably p doweredleptlamiso), Wgikylamino

" RRgY @ oo EBie et Fret b rEhg |12
\”Qnﬁg&%é&%@ﬁ kBhdyl Up2ia0ei B3 Iondhiky RS ocaishyl,

inhibitors of integrin si gnallng Addltlonal

ardmlk;alammoca@enyls alkplcAngide (profesatdy lotwelr elkyt ayido),Aallagxyalkyl

S pBr & loSpl PR e R ey Ao R ibvver

P SR BNyt o

3' (ptefertblp phyyl B 'saiblkaryd being optionally substituted by halo, lower alkyl and
butylox%carbo | - 4- deacetyl -3" -dephenyl -3’

BRI FOULD. et hoxycar bonyl - pacl i t axel
(di scl l#?%%la b L dom f ol R
2000), d[ellnrﬂ tgg{r bona??égg I\??glggte%gpot hlepéﬁdgm l?aSIS .
emhbh]ldlbanmtdﬂ, th&tpmy hietecoagorCwithpoishtisfiod ealpces is assumed to have the
desoxyepot hil one A, desoxyepothilone B, [IS |
1 A dzpgeq piony forsaiiply the yajenges.1 x| 168

“11-7- d,E 8.8y “ .
oLl 2L R8P Sk oy S g
|]se¥kc&21a)nh71 indepbhdane basis.[ 14.

1. 0] hept adecane- 5, 9-di one (disclosed in WO 99/0251
[1S [ 1¥he topa (Etlcmp@er ﬂggn&mg ff}\ﬁs @g%no‘fgggent that is useful for the

ety L E PR B Falrhat et b aykabesol Teygyerone
- 4PrddnistreXBlbgyiaéstdrode} Drofipstaidpiecgtepmnate STGtalaaoe,

(disclosed in USP 6, 262,094) and derivatives the{eof
arMeagstraiacetae Methyirredisqlenss h@&éﬁﬂ%smsiﬂr%‘&? StEdBBlWear e

or
RS oA BT R U bR Erond Shnifo¥ i himide,
a Edbpaiusens; Mskoxyprdpebetoneacepits ¢ aufralide)Flutamide, Toremifene,
m t oxantrone; platinum coordi nation conpl exezwiuch as

ci %da@amhlmataawre@maa% inhibitersy VBT DIt Osh dRrswting as anti-
t”“\gi;ég 3L Ebodl O s‘%{ﬂ al R]%J?fnt %d%mﬁﬂ%né%g@g? _El?égnag ZD6474 and SUG668,

'cagen eucovorin
ha@!@&rﬁ@ BAYLAS- QIDOE\NSUMM& QPs547882 AadICHRMOSS5 &y bisb dadleded.
agents include, nelphal an, hexanethyl nelam ne,

t hiveti-dper? ant;b@%skfmn Geaentediaueh astHirpenting Ly also be utilized.

oy Sae R PSR TR R B, 65 e BB e R AR

dehhibabis\idudd cHneftingd, BKB-569\Ginll BWrI720K6.nAls0 1nc1uded are Src
Pyri di ne- N- oxy refers to a pyridine ri ng havi ng

onygbnosu@@ammbt(BMSor%ﬂ&%)Ns w2l aaC@mcw KMealpgann@ﬁ hetra

e Rl Sy FAICA e B, MAPRinl SHEELSE Prs

inhibitors, and PDGF inhibitors, such as 1mat1n1b. Also included are anti-angiogenic

and antivascular agents which, by interrupting blood flow to solid tumors, render
cancer cells quiescent by depriving them of nutrition. Castration, which also renders
androgen dependent carcinomas non-proliferative, may also be utilized. Also

included are IGF1R inhibitors, inhibitors of non-receptor and receptor tyrosine
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nodi fied formto preclude undesired side reactions at
the protected site. Suitable protecting groups for

w0 b@sootspounds of the present invention will bRCT/US2005/023099
recogni zed from the present application taking into
account the level of skill in the art, and with 30

r ér:r@lrs@me@ mbibitosridnigetivsiepdings, Adgifdenah antigapess @genfs ingjude
t
o SR SR 1 e FLATA, SUP BEL ) e

&l@@mﬁ& ?d;dotdiraf’?yrmJo ﬁﬂtt@ﬁﬁiﬁnﬁhylpach&xmdﬁaﬂﬁé@%%
PCT/ US2005/ 023099 The f)hrase "phar maceuti cal |

aéa@ﬁ( 146). &-deshee(yd Y- methylcgshogatmpachitarel, drvas buigl- %eNvﬁeéfe

R

arﬂﬂcﬁthxel [dnSc16Ra1R UHSN @5/71‘2335%1@& oh Nov@mibkr 141 2000y, €-4 methyl
basic in nature are capable ormrﬁ%avvlde vari ety

ofcadb@hats paglitixel, eﬂpptmgm Aoﬁrgcahnl@edmpgt paaf epadikiiape D,

T e aC| ds hat epare pharmaceutically
‘Ad’ngag gﬁo%e ’t[ggof such basic

CCE![‘IQ@ BR@@ OifR*f sl 1&3 1|2Ran1dssl*1] AN @—d‘il’f}@ﬁﬁcytg@tloflgflm
non- foxic acid addition salts i.e., salts containi n?
0]

10 plpanttzrmcﬂiyb@[&anéthyla%@embﬁm -4-thintalpsthenyllcfraes 17 pEabicyc

D] SEDAh i R e OB P
Iaiﬂglk SR DRI, 1S AR IOR SN 3 ?Pi (ﬁﬂﬁh@&@ﬁhyﬁw-th?dzalyl] 1-

10 citrafe, fartrate, pantothenate, bitartrate,
asmhjdahenyl]sw,dttmﬂmdequ&&dﬁﬂ@ 16g®mtanmth15d{4el7 dfomnlapmﬁm 1.0]-

g:hggéﬁg{ageéq)nzggﬁ%&ﬂgiﬂsp% H’aaﬁgp %&%ﬁ&?@i %ﬁf@gveSQEercofe and

15 b%ﬁéﬁﬂlﬂﬁﬁ% Hﬁﬂgﬁcﬁ agPatb Ohuanasstié M@K@Mbﬁm Ftiproliferative
ylgene bi's- ( 2- hydr oxy- 3- napht hoat e) ]

s &Ieﬂ Sycla' M1b1mnmnﬂcnjmyﬂxﬁtoxme alpagenplastinenayinen lopoigomprase

f O!@;‘%ngmggrﬁj%kg I%it(%(raggog@ p}a‘ﬂp& opr&%&)'nl C)Offfpﬁ%ﬁea s cis-
g:"l‘:{}lffp%lﬁtk&ta*b%ﬁ aki¥; BB %P%ﬁlﬁékﬂ(ﬁlﬁé?@ %?&{Ith WRiBIt6rs Nantfdrmonal

St t , cycloa
S uhstpdutit agem:y, ddnmafzcbuyrl, Stegafuyrt aiddydemat@@mm lzsewthufactors.

T TN T T
S u%lg e??,u%}%aéalﬁﬁ bikidxdlee ﬁ‘nﬂ&L Eﬁaﬁé@arbaﬁ% QI Q6YEABnase,

et erocyc¢ et eroaryl al Kyl , "substi t uted
heaspealiecis kdpotecahdtiexwamadeofibiaylide, druprolide, pyridobenzoindole

derivatives, interferons, and interleukins.

Pyridine-N-oxy refers to a pyridine ring having an oxygen substituted on the N
25  atom of the pyridine ring.
When a functional group is termed “protected”, this means that the group is in
modified form to preclude undesired side reactions at the protected site. Suitable
protecting groups for the compounds of the present invention will be recognized from
the present application taking into account the level of skill in the art, and with
30 reference to standard textbooks, such as Greene, T. W. et al., Protective Groups in
Organic Synthesis, Wiley, N.Y. (1991).

As used herein, the term “patient” encompasses all mammalian species.
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substituted heterocycl oal kyl; each R2 is

i ndependently, H, hal ogen, cyano, NO2, OR5, NR6RY7,
W@bkdoglo4825 substituted al kyl, cycl oal kyl, subse¢T/usm®»ds/023099

cycl oal kyl, aryl, substituted aryl, heteroaryl,

substi t ut ed heteroaryl het er ocycl o, substitute

het er odhe pbrasc-a Wutl@m@weﬂa g*dsaltéq' y|a§|uﬁeﬁ herem unless

Ler chi%gll d1C§ clu%%bssalllt%% lf.’étfg 0%9\13981: E{\c&f){ wh?d?ll IEX}L be fResent in

- &%ﬁﬁﬂ)ﬁﬁd{’s of forbfu1 A 206/19R488:poids/ dﬂ%ﬂéﬂﬁﬁﬁ%that/dre basic
or X are independently Cor N Yis O, S or NRL2; Z
i & naORe 3R cpable OERIBINIZY WidRIGIicty ofisalts with varipys igoggapig and

5 Torgniib ol s PodiBoihs Bein (oo BafRice s pecisgie acd

gdﬁ{mn %&%‘f@ﬁéﬁ’ﬁa&c%ﬁﬁbﬁﬁdﬂ FdomnahPBdra arealioe.that form non-
tituted aryl, heteroaryl, substituted 10

h aixde amal ycﬂdltlmesaéirsolcqz,cslabapwamm@rphgmlqggqagm acceptable anions,

i Babs hydeshleride rdsfbRintas SEOA e b e prace,
ohgésg)e%%e dx‘c} 51‘1’0 HEE?R@ r1%ﬂ<%tﬁﬁﬂekydetat89a&ﬁg sy 1@E Leitrate, acid

hal ogen, hydroxyl, aIkyI subst i t ut ed
10 alciﬁ;ake, tarayte) pmtdtmmt%bbatramuawdrb@y‘c S@am@ﬂ maéﬂﬁﬁﬁl gentisinate,
substituted ar het er oar t ed

h 4By §ico 6}1{965?&}?%%&&?}}“&%5%%%%1 efids, etutamate,

Cﬁi %Q’Lﬁfo‘ﬁ%‘ ké’chanesﬁ%a{es bé'lllzeﬁésh}fbna@ Y luenbu@nad kil pamoate
R14 5, R47 and R48 are
[ l[ipka,pleHdﬁﬁhylynd#blsk(alrhygﬂny-%ndphthoamomtst uted al kyl,

I
cycloall, substi tuted oy oal kol 2ol SURS MRS o

15 heteroc cI 0, subskituted heterocyclo 0{ taken t oget her
Iéo for carbocy I|c 20Vor het erocyc )b ring of, 3 tp
at ons; A/‘\[RI RIHQ’R\NNNRGO\\/\(
5 Sw”

A A

including pharmaceutically acceptable salts thereof, wherein:
R!is H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, arylalkyl,

20  substituted arylalkyl, aryl, substituted aryl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, heteroaryl, substituted heteroaryl, heterocyclo, substituted
heterocyclo, heteroarylalkyl, substituted heteroarylalkyl, heterocycloalkyl, or
substituted heterocycloalkyl;

each R? is independently, H, halogen, cyano, NO,, OR® , NR6R7, alkyl,

25  substituted alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclo, substituted heterocyclo, aryalkyl, substituted
arylalkyl, heterocycloalkyl, or substituted heterocycloalkyl;

B is O, NR%, S, SO, SO,, CR’R",;
V is NR" or ~(CR*R*®),-;

-14 -



R18 wherein R16 and R17, are independently H,
hal ogen, NO2, cyano, OR26, NR27R28, 25 C02R29,

W@LOpMRBEIR31, SC2R32, S02NR33R34, NR35S02R36, PCT/US2005/023099

10

15

20

25

NR37C(O) R38, NR39CORZR40, -CQ(CH2)1R41, - CONH(CH2)1R42,
&(CHZ 1R42, O al kyl am noal kyl ,

al kyl aNy Ao |az§m5dppené§ntbocesl\b| kyl, substituted Cl to

C6 al k;QI S ON cycl oal kyl substituted C3 to C7

cycl oal k&/ ’ aP’f< ﬁyl’ substituted al kenyl , al kynyl,

substi 7y @RHRWnyCRBW‘%NR&/SaJ kyl, aryl, substituted

aryl, heteroaryl, substituted -15 WO 2006/ 004833

PCT/ USES(!BTDGEZSO% heteroaryl, arylalkyl, substituted

aryl al kyl ter ocycl oal kyl , or substituted

het er oBY81% 8 R18 and R60 are H. R26, R27, R2S,

R29, R3Qs 0 R34 R32 R33, R34, R35, R36, R37 R38 R39,

R40, R41, and 5 R42 are i ndependently H, alkyl,

subst i plj$ etb 4l kyl, cycloal kyl, substituted cycl oal kyl ,

g:z: al %bﬁ; . %Lﬁﬁgﬁaéwahgi{;y%q%'e‘%he@d“b ?lgkfr e eflkyl, substituted
het ,}g[ %%Shﬁﬂ MStltuQ{d @HMH}’I kR dsubstitafed Gyl m&%m‘yl shbktituted

odiments of the présent invention, Rl is an
ohemmaaylj heterodysdaalkyl cut SuliSIIttlaIed:Betalmwloalm to C6
al kenyl _,

to C7 1%%f éléq%l%ﬂatéci( égy tgte é})mfl'eﬁuz) %&?L%:gt | t Eéjterocycloalkyl
OBI hﬁé{u&éﬁ}%@%é%idﬁl&ﬂi phenyl , optionally substituted

pheny or C11 optlonally substituted
rmnocle jand &'° it dydependentip He hdaggn hydnoxgl, plkpk, substithted alkyl,

ggp}fﬁg%%g%bsm K‘@tﬁf E’F‘ﬁ% @B’fl,los,l’il gtgﬁﬁ&g&&@#ergffry{, Sbstituted
15
or g%ﬁﬂ%}’ 5&%}% Ikﬁ‘?or sibsetutb® h&térody d¥alkyl;

al koxy, such as’ nethoxy, hal o,
such a®'Fisdi, amtyl,rmbstahﬂegllalkyhm M@, oiGFRLNH2 CN. I n one

f t th t 4 s,
B opt Ry Ty dinatd & e edromyentiy i GaPethappg subdituted
%ﬁé{i ' ﬁrbﬁ)ﬁ %lpé’ﬁﬂsﬂﬁﬁeq cﬁ)alo% 1, QR é%s@tﬁ%ta!r%luﬁeﬁ&oaryl substituted

tion substituted thi ene
0 rhbﬂeﬁma}l'll l}etérubﬂilcb tsulb&mutp@l hételionydlo oamkaptqgoﬂhat foyfo@n a carbocyclic
substituted pyrimdyl, an optionally substituted
i §bRefsrocxcl lcéﬁlgo?}cﬁ tt9nga‘?}t1)‘§§“s’subst ituted thiazole, an
opti on?‘{y substituted benzot hi azole, or an optionally
subst i f uted qui noxal ine. Preferred substituents
i ncl ude hal o, nmethyl, acmfyl et hoxy, amino, cyano,
-SCH3, nitro, pyridyl, SCRC haI oal kyl, and phenoxy.

R17 \
N, =
N)\Reo

R18

wherein

R'®and R17, are independently H, halogen, NO, cyano, OR26, NR27R28,
CO,R”, C(O)NR¥R?!, SO,R*, SO,NR¥R*, NR**SO,R*, NR*’C(O)R*,
NR*CO,R®, -CO(CH,)R*!, -CONH(CH,)R**, -OCONH(CH)R?, O-
alkylaminoalkyl, alkylaminoalkynyl, C; to Cs alkyl, substituted C; to Cg alkyl, Cs to
C7 cycloalkyl, substituted Cs to C; cycloalkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, hydroxyalkyl, aryl, substituted aryl, heteroaryl, substituted

-15 -



In some enbodi nents of the present invention, Ais

R16 JNP RL7 N N, i N R60 25 R18 wherein preferably,
wWRi®eam33R17 are i ndependently H, Cl to C4 al kpdT/US2005/023099

-C—CRaRb wherein Ra and Rb together with the Cto

N SR R e S ]
ex aaRke: cl%ﬁ]k p, hydroxyl, -16 WD 2006/ 004833

PCT/ USZ E 999 oxo, or am noal kyl; hal o;
hydr oxy® k¢d R°GOREL wherein R41 is Hor CL to C

L kyl; 2 320133 3 | 37 h 4
k1 sttt adCu K B B R R ey WS Rk
5t 0 RB? IR TRRIeRlcAaY &, |s994tfﬁ}(tleil ﬁﬁ{gf @%ﬂbﬂﬁylagublsﬁﬁ%rd c‘glgl%alkyl

nltrogen atom such as nor pho perazine

pl peili sibstinted @(}(D) ﬁﬁﬁﬂ:y%ebmmtems'laﬂsyl (Hetdroaryh s@¥ktituted heteroaryl,
HR42vv119é |n R42is Cl to C6

or,. -
aI ‘ierocﬁg:%V ‘ES‘?GB%‘H EeCYS t hi ophene;
pyridin [ | 1 . .
SRRl %Il secgl\fé %Ig%gc;ﬂéﬁl%ﬂts of ?Qgent %Engo?rxéln{t gsra opfionally substituted
pr €5®@r(Ts alkyl @ todTy, almgihﬂd td(C¢ aliggyylpeptioabRy buttituted Cs to C;

al ke alterpatively substituted with cycl oal kyl or
10he ¥ q%fé% Gatadyr hetergeselopdkyl aptignaiy w@stltareééahpwln@twnaﬂy

py t
AP 5 B8R i PR o iy
anhewajak}yl or am do. The invention also provides a
met hod for treati nq&% pr ol |;‘erat|ve di sease, such as

cancer , Dby PR imAgnt. R ois Rheml; Beprophentie exicystopsonsth
et Mool 4’ .%ﬁéeéﬁﬁg BURHEGr B oG TR ik £ B Eann,

15 t hpretfmmy inethyl,alkoxy hadh ias mettoxy dedb, fsaeh A eal cnm@alkyu Ssuch as
pr oliferative disease via nmodul ation of Met kinase by

FRPEEDr i ng to a patient in need of such treat nent

an effe . nd of .fornul g,4. or 11

20 oL BB RL R PERAsBl  G Bs  obfnaty

s egnbstitutedl phighylnar Bptédnall astistitial IQIr I an dPtbnAFREBtituted furanyl
agent. In _a preferred enbodi nment, proliferative

di degRiionply suhstisyed thmhfmw émpptmnaﬂm rsubs@tutpd pyridieyd, an optionally
20 phﬁfb@ﬁt‘ﬁ ﬂ&l?fhd}?logﬂjg]ft onfl er \rM g?fcnagolzeoancgp ongﬁy Substituted

haV|ng

p hﬁlﬁdi&lé?hlﬁ bptednlally @ﬂ%ﬁﬂﬁﬁbﬁéﬁz@tﬂ[&fzb@r or anl\@fti%nal substltuted
speC|f|caII§ fthe conpounds of For mul as and Il are
122

us@nexalige.t erfqdédbmémnt%mcbld@ ploempthyt, a@%tmlc @ethoxy, amino,
' n&‘aﬂgl g@H3,bIHEro n;%;ncfy @626913, ha!loatlky% an%I plhgr%xrgfg

In some embodiments of the present invention, A is

k4

H16 N

=" N
\N/)\

25 R'8
wherein preferably, R'and RY are independently H, C; to C, alkyl, -C=CR®*R"

wherein R* and R® to gether with the C to which they are connected form a cyclohexyl,

wherein the cyclohexyl may be further substituted with, for example, amino, hydroxyl,

-16 -



a) carcinoma, including that of the bl adder, breast,
colon, kidney, liver, lung, including small cell |ung

w@2w6e0483sophagus, gall bl adder, ovary, pancrREBEUSRH5/023099

10

15

20

25

30

stomach, cervix, thyroid, prostate, and skin,

i ncl udi ng, squanpus ce| | carci 1 b) hepmt.opoi et ic

t LAOr & BRIP3iKn Balg: Rdhera YEi-hg W??@revggﬁ‘éﬁ?ﬁ?r é\‘éﬂtcealkyl; -
QR AR RIS CPIP € Rt hion ok TR RS BBl fuc BV T o
nosbstotgh iwith d 4/ ﬁ%nmmbehdilm;ermb]oé]kyh@@ningmdleast one n’itrogen

Burkett's |ynphoma; 30 c). hemat opqi et nprs of i
081 I P ERGRIOLARGURRITAEE 28 OUELAHG: PO g Wherein R is C; to

myel ne I enj.a I [

AT LT, SN GRS SR
PGlibsiH200 ph&RBARDphehe; puidins pytfintidianenisbyavel; pyrizol; nor oxadiazole.
including fibrosarcoma and rhabdonmyosarconn; e

t uror s Aficording tesemeAmbadiments Phike rpaqsempmnsg,ifm” may be
L6 B PPy REHE B iS4 y P RABoRbatio, such

W&h&gﬁmme, SRt a8 Ppyrictidile06idzetidiaeByhiclp fiag Feidlics ®8Bubstituted
xenoder oma pi gnentosum keratoctanthoma, thyroid

f ovith, dol exemplm ewino, Aidroxepaminoglkyh og awido. (e ipyentiga also

key r.qle protei.n kinases i,n.the r. i e i
oroplifera BB deBREERhphfe R THuf R o By M flniserng

I e¥Qpatihien a¥ddastisath GeABRAL £ offtichle MBYuntBE a ¢sLIHUENd ¢ formula I
the ‘treatnment of any di sease process which features

abmdl wafefinedlabpes- proliferation, e.g., benign

prostatic hyperpl asi a, famlial.adenonset.qsis. . .
D0 2 B A 2Rl AL bkl F AP B orwesting o
PUbBRAkiNe diseaRSiBmoahillion bf Blet BAeHdhinistering to a patient in
gl onmerul onephritis, restenosis follow ng angi opl astﬁ

, as

orneed ot siichr treatmesrap effepibesr ameyit pEa sempovngrafdeingHa I or

TS B0 APl 1t o e
Compouanels a@éntFox Aptedsirdd dhibditherstheBedlifata@VSdigdase is cancer.

apoptosis, Wil be useful in the treatnment of cancer.

(i ncl udThegniention further pravidestpbamirseetiqal puBPapEtins ¢ABETising

her ei n ove),.viral infections,(includin t not .
ezt el RL o B R g SRttt o e caie.

Si ndbi sypyier s'ﬂéciﬁ@éily?%%i'ﬂfpbﬁﬁs, of FHoEMEMRE I i RfarcdAksfal in the
devel opnment "in H V 20 infected individuals, autoinmune

di tstis@s of A vetiety ioficanigarts, imoludingnbutewt timitsg ¢, ¢l (ollowing:
| upus, gr yt hemat osus,

aut oj,.nmu i,at ed . .
gl oner ¥ onefRFGRGS3 l’i‘%%cﬁﬂ%fh&f 3{]@? gﬁﬁgfi‘?ri’ E{eaStp%oé?rf’ Xiqogy, liver,
' rlHn?} AhY sB2Bd1 fing 8RBy, c86Phagh, gblﬁ‘ﬁléﬂ&ergb@i?ﬁtlﬁﬁcreas,
me tus), ~neurodegenerative di sorders (including but
nattorhaahn terdixt thyAlid peostae, mddkie asbiding 98amous cell carcinoma;

b) hematopoietic tumors of lymphoid lineage, including leukemia, acute
lymphocytic leukemia, acute lymphoblastic leukemia, B-cell lymphoma, T-cell
lymphoma, Hodgkin's lymphoma, non-Hodgkins lymphoma, hairy cell lymphoma and
Burkett's lymphoma;

c) hematopoietic tumors of myeloid lineage, including acute and chronic

myelogenous leukemias, myelodysplastic syndrome and promyelocytic leukemia;
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rel ated denmentia, Parkinson's disease, arnyotrophic
| ateral sclerosis, retinitis 25 pignmentosa, spinal

wore®ed4s3 at r ophy and cer ebel | ar degener at i on) PCT/US2005/023099

10

15

20

25

30

nyel odyspl astic syndrones, aplastic anem a, ischemc
injury associated with nyocardial infarctions, stroke
and re@er f uimess phgsepchyipalppigHhingludiag P’i?é%rF%ﬁn?)gP‘i,
t%n-i ndgr%ed ey al cohol related |iver diseases,
hERRIYPEGFERMaHi seases (including but not limted to
chroni gy angmids 8Mthe aphtad tahd paiysiera pervdag eysematinaleding
di seases of the nuscul oskel etal system 30 (including
batrogptoma; peurellastemalionpandSERV RS ;i ti )
aspirip-sensitive rhingsi. |44 oy j
nultipBe scP%?%@P%F&&%%%gggg#%@é%@é&éﬁg&%%ﬁ?gﬁgggﬁ%¥n&

- 380033364 4SBT aREIMENQ0B/ R 216 th&aapnbymwilisfotifcular cancer

Forrmulas | and Il may nodul ate the | evel of cellular
RAtd KapbsDBlkarsgma-hesi s. These agents woul d t herefore be
useful in the treatnent of viral infections

(including but not limted to H'V, human papillona

Vi rus, pRgkPaRKel Hle prolik \Kidddss inERSe@uNatiBRbf calluldiproliferation in
Si ndbi s virus and adenovirus). 5 Conmpounds of Fornul as

| genetial] inhinitprsomuldsast as revarsithecypriatispreenis ehigfhmay. be useful in the
cancer . enpprevention is fined. as inhipbiting.

apuRSph B oAb i er R o Bl R e 2.

i Biaﬁi%lggfdgﬁtiw&ﬁ&ﬁ%iﬁ, ML a@én&ﬂat@i@%‘dﬁhﬁ&ist, fi€uro-fibromatosis,

prog sion o pre-malignant cells that have already .
s ufhbmseldroais, pulswharydibrosifiakthtitis gseniasis glogleaygrephritis, restenosis

IBIIE ReseRlgy of YouAE B heoPeioRh R Rep ol B inflgmatory
g g%%ge%s&ftra%g%&tétmﬁ%}&ﬁéh, RRYotBkie Qhdk, bisEfuakall ififections.

I'nat1on m ni stered together or sequential| é) )
wi th kompoands efFommelas  aedilme maslutaterk ofigpopiesi, atill of useful in

therapy or with cytqstatic or . cyfatoxic ents,..su .
dh gt b cuceb b Rpe b i eRe Hskn RERY bR udiGderen
a%ﬁ@\;ez; Vit Glte @Rn€ (iR AL &L BuPhotdRXRIAUB hetpRVirus, poxvirus, Epstein-
t opol sonerase |1 15 inhirbitors, such as etoposide;

t Gei WorESiades virun mdbadearsinshqiiewstioPtt AIRDS development in HIV-
topotecan; . tubulin interactin

h . ;
© Serted i vicelo apioremugs derisenaiiiing hautot iR go sysiormic
| %ﬂ%%&&@&hosﬂ, Bﬁ‘&f%ﬂﬁhyﬁéhfabédfgf@&ﬁ&{ﬂd%plﬁ[t_issMféhﬁﬁtdidi arthritis,

horo agents, suc as tanoxiten; thym di fate_
s pebiase infhhinitbgbeweb distaseasand-aptoimmoue dizbetes melitasit i -
nmet abol i tes, such as net hot r exat

. [ e.. ot her r.osine,.
RS c gAY S SPardetd Mo u aat Breieats olaes s disease, AIDS-
angi.ogenesi.s. ki hi tars: a1 s¥fefdsis, retiniti
HRHRATLAE A B Bl i YRS, i
| it @¥as spitit mtusulandtidpihy and cerelbliap degehenatibn), myelodysplastic
antibodi es directed  against growth factar rece to.rfc, .

S SEpramos plag i ATCTE) SCRREN ) B St fia(aatish myqegtial ifarctions,

Pqu?g(g)gcg%@r:eb G L;iq%ﬁﬂﬁ%ﬁ%ﬁh%ﬁﬁﬁ,%ﬁ@&&ie@&sﬁ, kiR dub€d or alcohol
related liver diseases, hematological diseases (including but not limited to chronic
anemia and aplastic anemia), degenerative diseases of the musculoskeletal system

(including but not limited to osteoporosis and arthritis) aspirin-sensitive rhinosinusitis,

cystic fibrosis, multiple sclerosis, kidney diseases and cancer pain.
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formsuitable for oral use, for exanple, as tablets,
troches, | ozenges, aqueous or oily 25 suspensions,

wale@pmossshl e powders or granul es, enul sions, heeTUS2005/023099

10

15

20

25

30

soft capsules, or syrups or elixirs. Conpositions

intended for oral use may be prepared according to
any meQestpokndswf Fosmples 1and Oimpey mpdulpgihe lgeelpf gelhylar RNA and

t ], it ] it ;
AR PRSP SR PR A o
C HFSdtfdnk Mclu@ingHie abtaRhie RIEMV, hurdah pupillon@ vags, Hespesvirus,

coloring agents and preserving agents in order 30 to
ppoxyids, BpeieimeRrsuviresa Sindbis| végys and adenophnat abl e

preparations. . T ets,.contain the agtive i ' .
ety S ontas e Iy el it BBl Rtion of
aggfRt aCha&nEMETdiBAtSdeMBl ahirhitstistihe Ao dopaentiofenvasive cancer
manuf acture of tablets. These excipients may be for

- b el A00GANNHE BBt TE 1082006¢ 6%3090by klpegkips the nragiession of

di | uent.s, su s .cal ci um carbonat e odi um.car bonat

| et ezt Pt i ety Ao Btrisnl O SRR R apse.
gr anul gidnfiduafdotictindiR 9had MNdaPaesTbSusehiflin @M€ tumor

m crocrystalline cellul ose, sodium crosscarnell ose,
cangiogtresis land oretastagisni ¢ aci d;  bi ndi ng agents, for

exanpl e _starch, gelat.in, polyvinyl-pyrraqlidone.or ..

acaci a_,Thﬁr‘EBmQOWEfgﬂfngf ?Wﬁg%‘ﬂé’i’?f% ?ﬂs? §¥ u%%%‘é |cgmbination
Rggﬂt%iis%@{o &l & seﬁuﬁe%ﬁﬁllﬂ ith EndWn hidtl-Eancdh@edt@bhtebisch as

y be uncoated or they may be coated by known

t esdimiaqpLrhsrapp omaitk cytostatinpl eactanic agems,tsactpés fonexainplg, but not
or. delay disintegration and absorption in tge. . . I
gAignifed;the ANy IRleractive agenkt ich e _mﬁ%fé'\‘??‘%‘@ igIn; topoisomerase
S Ylipkdls dsugg e &B%&Y@er; }%oﬁ(s_% Slse PEIHibrs SR 8 XML Por Rpotecan;
wat er soluble taste ski ng I h as

mat eri al suc
hystudinyiptecspyihg agniny budl dspladitexar ddegtixeboy phagpoithilides (for

cellulose, or a tine delay mater.i al such .as et hyl

c EKpPlsd¥abepipna) e sedwlly BCREHYS O Séfnﬁiﬁﬂsis*t?@m?{al agents, such
E ib.at i . .

enp lta‘??f(?gfgnafsﬁglﬁﬁ‘a r%ttégglﬂﬁlagé)fnhﬂﬁt%kﬁ, US& BV fIRdrSQrab®; and anti

presen atin capsules wherein the active

| mggtatsbl@sst sich agimesisbtmeikhth, athen typesine sdlaselindiilitpenguch fag fressa and
exanpl e, cal ci um carbonate, . l.ciu sphat e e
k&S 14 aeiegeneds tnhiiosy .E@efi:’&%&%ss VRS BRIbE: Qi nbibitors
a LR inHitidR. i RalGAfibodEs directed
e N S
exghabteerowanfattodideeptbisguetdagpabid (HGF)and bktceptim(Her2).
Agueous _suspensions contain the active material ,jn )
adni xt Uhe DRRERRCENAGah FRIRPRSItiONSiCORBINNS B agthye ingredient may be in a

LS RSO, U . s oy

r exa

C 3G RKYIORY, ﬂl@[pél%iﬁwfrm&,rs oEirhyiles biulstes, ha2d or soft capsules, or
hydroxypr opyl net hyl - cel | ul ose, sodi um al %i nat e,

polpps Ay el Compagtens igtentied fosgrl 5t Maw ReiPaRied ageording to

P Bl 005 S AR eyl compositons

L%ﬁ%%&ﬁogﬁ[on@ PRHyRBEAIN Gt dmasts aientodel@edaidoy igng@roup consisting
of sweetening agents, flavoring agents, coloring agents and preserving agents in order
to provide pharmaceutically elegant and palatable preparations. Tablets contain the
active ingredient in admixture with non-toxic pharmaceutically acceptable excipients

which are suitable for the manufacture of tablets. These excipients may be for
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fatty acids, for exanple polyoxyethyl ene stearate, or
condensati on products of ethylene oxide with | ong

W@ b@isnoB3 phati c al cohol s, for exanple PCT/US2005/023099
hept adecaet hyl ene- 25 oxycetanol, or condensati on

products of ethylene oxide wth partial esters derived )
f r SFATRIE tiperheilydts, apheps ﬁék?}%Fafég@ﬁeaégdlt}& SpEbapeton{Ackase calcium

o) .
s Che ERR8Eont s pSPRIERE B ARARERNE e, e
acmitsocrastdlline xellwdbseasduyun icttsscarmhellose xamp ktarch, or alginic acid;
pol yet hyl ene sorbitan nonool eate. The aqueous .
s uBipdingiagriaisriaycxample Haishageiaton gokyyinylpyrolidone or acacia, and
pr i .hvl |

5B DRSS 0 BT Rl e B s
nomay bt axeratdddralgsthsy be @oattdbyekmovneckmiquse & gaskdhe unpleasant
agents; such as sucrose, saccharin or aspartane, -20

VOapte @b tisodrsg or detay dispbrgstionzod ebsarptiqn i iBe sasbpbyiestinhtract and
be, . f | at-ed n ' t ' [ i ant, i
CooRRTVARs RN PHREgh B 1 A8 b HOPEEAPLs Wronne
S esgEEnBkingQhat€@d 8¢H astyldrox§prophl-Mettglcallulekd orShicfodpropyl-
liquid paraffin. The oily suspensjions may contain a

10 t heedabaserey @ thige Aelay ﬁ@?ﬁf@i%Iaé ethgbeaalose HrgHulopaacetate buryrate
or ceg%‘(l aLco@ol . Sweeteni ng agents such as 5 those
sel™™ 8 tHPEBEVe, and flavori ng agents may be added to

provi deF@nitahtaing BbreorAnak nidyemaRtjréRntedAS Hd gelatin capsules
conpositions may be preserved by the addition of an

anwhergiti the activegngndignt ib miy¢dawil anyaerioelid dilyent, {or example,
| pha-t h | . .Di i bl A I )
o PGSR e PRSP &R et ds S AR EirSep yherein
15 t he BN in@R ARt WRHhIRE] RAA WA sbiidlaGilidteutNe Sl &Rfledddlycol or
adm xture with a 10 dispersing or wetting agent,

s uapeihtiediyna deraxample prasutaril, havid paradieraralive ed.
Sui t abl ¢ di [ tt] ts .and di. .
agents SRS ShRpERTREoRn s de Pl in sdimptalray W excipients

abqi@bleASHIhE nRMafacBHE bPARBES subRinsRYAMRICE eRMBRAhRRKEispending
flavoring and col oring agents, {lmé al so be present.
@

Thagsetscamessinple sadiumesartinsymetiytoelllosdh ynathdeelladiges i on
20 01t nm B R RISt S RE Rl Pl Vi SRrolidne, v
beyriddcAiIB ah®@Eith Afacid r&lé Hsidglrbrw@ﬂg @g@yisﬁh@n% a Jdﬂ@r_agyJoMcurring

phase may be a vegetable oil, for exanpl e olive oi
or pteospladtids, for Exangple &ecithingeadondénsatioproductsipf an dlkylengloxide with

ffi, 1 Xt f th .. Sui t abl | sifyi
b olafi ecifls orhafrl poly PyreluERE siengi AESHabHEE Py of
exampbee $8¥e waBahd @Gin dliphati@A1eotRH, $6rex@n %&q{zegtaﬁlacaethylene-

esters derived fromfatty acids and hexi tg
25 antwydetanidsor dondersaaorppreodsas bf ¢thylemporadd with @artmhesters derived

copdensati 9 roducts of the said artial esters with
ot HYPOAD tkdnd & 1Rl P%P?JB?VGQQ%PWP%HBF@BP@?% or
MOORALEAiEn profiiéts BFLthFeRNSxiBBWitBIpaRial 082 dBrived dfrom fatty acids
sweeteni ng,~ flavoring agents, preservatives an
and hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous
suspensions may also contain one or more preservatives, for example ethyl, or n-
30  propyl p-hydroxybenzoate, one or more coloring agents, one or more flavoring agents,

and one or more sweetening agents, such as sucrose, saccharin or aspartame.
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antioxi dants. Syrups and elixirs may be fornul ated
W th sweetening agents, for exanple 25 glycerol,

w@e@ppbespe gl ycol, sorbitol or sucrose. Such PCT/US2005/023099
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formul ati ons may al so contain a denulcent, a

preservative, flavoring and col or| ngé@"gents and
ant i omcﬁhlrﬁuspeﬁﬁi@nbﬁ&lb’r?ﬁé‘é%ﬂq ¥ad by swsperding BracHys ingesdignt in a

t he ft&’t{l oﬁ fofex: nggglle Iaueac Joﬂ%l?\g:l 8L s %‘ff‘or?b%kbﬁdt AfiSor in

e accep i'cl es and sol vents that na be

e ﬁﬂh&ﬁ?&l swhes \Mqhﬁf parﬂﬁﬂgEllie Gilyssulspinis s aruy cloﬁtatromthmckemng
sodi um chloride solution. 30 The sterile inject

abl e
prageRir mmﬂayew pad gar@ffg} o1 getyl ﬁ]lc:@g?lagpvgetenmg agents such as
?Iﬁllb(?sg S?t\ga{tﬁ agovae gn&ﬁg%éﬁll eﬁ% le '38 fiass IP\{@lde 2 palatable oral

'SSO

eXpadat#ion. TiRe @6ﬁ1p§§t1¢ﬂ$gﬁ&3£beeﬁbsdﬂ%d Hyethé additiol bS&pantBokidant
in a mxture of soybean oil and lecithin. -21 WO

260¢) aedacptydrogsyd®l opdpbmtocopieerdl. | sol uti on t hen

i ntrodyced . to a wat er. and Lol m xt

processetPtY efp8Wr‘?1eI§ aﬁ]d(gFaalg}?g é%‘e%#or?ﬁ a?ar%&ejc? g% fareous

S Qli4Heh 8BS b§ Ehe"ﬁd@[t%@'v@dt&rpiom the@ctivd i’ngﬂidib@ﬂ inl d¥intix@re with a

patient's ~ bl ood-stream by | ocal bolus 1 njection.

Aldlls;pcrsatgl arevepting agen'ayufmén@dg agardgedose vrdngreammemaﬁwr Suitable
e sol ution or

ForeRine o e SHRE L N P B =S e Ty PN bR thpsgatready

| 3drRiBhe SRR URGItibihl 8%l Bfents Ofo!ﬂ@kzﬁﬁﬁlb Rweétehing, flavoring and
constant concentration, a continuous intravenous

d @blormg}agctwlmaf a}aybdowe&cmt |T|”hzmcomxms1tma mply de presstyed by the
device i g CQ I\@ nodel 5400

i REALioR Bgantbﬂﬁ";ﬁlamls(‘)‘ ﬁ%asﬁ r‘(ifbcé uti cal compositions

may be é)thgﬁne{cgﬁt%ai’gorﬁ pSsitfdnslof tHerlhﬁ‘éHti%Q' 3' AHROH ShPform of
ol eagenous suspension for intramuscul ar

s uhailtiaresaseradsions. Sthe aily phase 1Ty b asmtablﬂ @h foreaxaipple olive oil

Lfﬂrrg“% s dé‘é%&?@%rﬁgmé for PR dtoaisEi et R o s
'i]ttaﬁle Plﬂ%‘; SR8 ?ﬁ‘ay"[ﬁrﬁahﬁﬂ?}doccﬁﬁ%gpho-gﬁl?atiﬁﬁﬁ ffbrl &ample soy

|nJecta ration may al so be a steri
i rueemzteainhm amﬂ asteroor artid Sstsrssiseived fromi fatt}a amdswartdd)qxdol

par byt rgireg,lsflogexaccigfqrgﬁaq Igd:}lmliéj Q%%t%raﬁgg eafsauoplproducts of the said
K& 1 dxamPlEndHRy eIl 1A by leat

?Pg]mallg%ersgilﬁgétg}g 1\1/62% or suspen eﬁ?ng %d?jfm Foral%monoo e

pUrheesaldmys thhpgso Eontsid seettemny, flryoringpganys greasenyhtirds agd

synthetic nono- or diglycerides. In addition, fatty

adPHexidyth as oleic acid find use in the preparation

of inj R SWbaSnihg 30, ForB¥mpl

al so be-a ma§§§%1§?%§9??9?ﬁgﬁ}ég§dm\ﬁo§ a sdp%g%%tor?res pe

f Qllydegtfmbpylewd gyl ysakbitmb onfuctdse. Sirohdorrilesens may also contain a

conposi tions can be
demulcent, a preservative, flavoring and coloring agents and antioxidant.

The pharmaceutical compositions may be in the form of a sterile injectable
aqueous solutions. Among the acceptable vehicles and solvents that may be employed
are water, Ringer's solution and isotonic sodium chloride solution.

The sterile injectable preparation may also be a sterile injectable oil-in-water
microemulsion where the active ingredient is dissolved in the oily phase. For example,

the active ingredient may be first dissolved in a mixture of soybean oil and lecithin.
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prepared by m xing the drug with a suitable
non-irritating excipient which is solid at ordinary

W@ eovpeoasiires but liquid at the rectal tenper apcir/eSzn023099
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will therefore nelt in the rectumto rel ease the
drug. Such materials include cocoa butter,
gTheeil solutienithes injeidaeschintary Wrisy artheluerrolgituisaad gracgssed to
\l;n@xt ures of (%41 et hyl ene glycols of various nolecular
y acid esters of polyethylene glycol.

For t O'Ph@ﬁ‘lheck’a%@e schlitesi®r ni¢ioéMBRIohs njaglteiirsodused iftd @patient's
or suspensions, etc. contai ni ng the conpound of

Fblopddstaeam Ay @@Wl@ymctlemﬁlt%‘g@tp@b@g 183y bggdyantageous to
I I
i s PG By BB SR B Gld  B ResTa fyan

' &Y&ﬁ&tin%rboﬁ@émﬂaﬁoﬁgmhe Skt 8Smpuridn i @ﬂalst@malﬁﬁﬁmwtha
topi cal "use of suitable intranasal vehicles and

dedristent gortentration, a oontipugus infrayengus feliverodavies, mpshegilized. An

those forns, of trans
¢ RESE1e ShpASUIF GoiPe S e ARG b0 o el f AR ird Rnous
018 pary skill in the art. To be admi nistered in the

rm

of a transdernal delivery system the dosa%, )
adni ni $he pharomcenitichl confpositions may be it betivmy fis sterlerajectable

qu%%@hgé:g g]ifgteilglgt Sbl::sgf‘g]g OUt %1?1}61%% aﬁ%ﬁg s%lfcg{angous administration.
dgd [ sﬁ%ﬁ:ﬂs@ﬁ %98191%515@8 )icc%m?ihgl/d 1he kBaWE ArtSidEN thSse suitable
cocoa butter ycer| nated 5 gelatin, hydrogenated

vegptminker mettmg agents ané suspéndong mm@n}@ hgyyeyegh gneptioned
oy FF SHBIGHHEEL: BRRATSPILBROURNS ACEBI G 0B Plfion or
dgl?(s]%@ﬁ%&pm' asmﬁldti?;?(ﬁ r*%ﬁ'é?lrt&gl })l' M Rp@bl3WiRBnt o?ldblv@ﬁtt forleR@mple as a

osage w be determ ned by the
peslatsn b n@—bphlyls dixil aln additibh, sttdfrde,cfoeedglels gemeangentionally employed

di to th
ofs X sqemer ?yisa%n S b E s Sl S
dosgb%’e@ c'l n&)éﬁ%%% of i gfy@&‘i@éls a]&lea‘adﬁﬁmafatty %8s such as

suc |nat|on products enploy the conmpounds
Obldihacd find am inahe piephration hém;«botah@s range descri bed

above and the_ ot her har eut i Ct t.or
t r eat mePMBREGS of |°€%1ugézﬁ’g$ﬁdnﬁ’ %?g ardgﬁlfﬂ tef e‘%ﬁﬁ formot a
ThileoRIpBSt b
sga& SHPHR ol cPRfaqrhin RGB! 0P B T HoRipBiions can be
dmamxmgqna‘dmgawtlom siitabtad ot indtating excipient which is solid at
|na proprlate The _invention i s not I|mted

S® @méelg@ergg;ﬁs huckquid pbql;e r%ﬁgmgtugﬁa %Fgglhore melt in
Ek}ﬁ mat¥> rgﬁas%qgé ?lhlgt Sﬁc%qnﬁbﬁﬁg EncRide ¥bcdCofer, Mif@finated

atl on o anti cancer or cytotoxic

a%@l&hﬁ Sﬁydrc@%ﬁ&tadl e RBRObil sidireS of pulyethylenaglycols ofrmgrious
general l'y be ared according. 20 to ﬁhe fol |l owi ng
Sadequdar eights arngfaetm APIE GHIEGE %m@lygg)wlqaég 8l readily

using For topical use, creams, ointments, jellies, solutions or suspensions, etc.,

containing the compound of Formula I are employed. (For purposes of this
application, topical application shall include mouth washes and gargles.)

The compounds for the present invention can be administered in intranasal
form via topical use of suitable intranasal vehicles and delivery devices, or via

transdermal routes, using those forms of transdermal skin patches well known to those
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synt heti c nethods known to one skilled in the art.
Tautoners and solvates (e.g., hydrates) of the

weewpowmsss of Forrmulas | and Il are al so wi t hi PCT/082005/023099
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scope of the present invention. Methods of sol vati on
are generally known in the art. Accordi ngly, th
coﬁtpxdmadjssl@lﬂ it the aitnBe Aaedminiserei dhthedgron af 2 Ha@qﬁiérm%l dglivery

RN e

IRGhAtent ihSu RSt ﬂﬁ@oﬁé%‘;quglﬁﬁh ECORPSURIS of e fR€sent invention may
prepared using the synthetic routes outlined in

Sallse tre geliveged ﬁrvesuppwﬁomgergpbmg(b@@s suefyasrcogea Butkex) gi@@aimated

oGt AR L s b U BRgepor vrcs
cﬁpd?q/ Yl%hw‘arfﬂ t§tlt5b§(§1!1 bstbRGf pERBMIlede ERycHl OVi de et her

chene G oups A-Lg 30 can be prepared according
t ot heV@mnerca)lmgmumb echording truthis ineention is adspingsteregpi Héo a human

Hunt , 00 1129: Hun

3 Sl ehy s villpRrmugt B Agimed by daprpier o psician
a 4

g 50 B U5 Bt s, QLA e
akhe MBVARADRTRAO ps Well s the seBeritp of tie. palienty 4y DEWHIA

S I
e éf foaréwted%e%xe@\gg%e@gghgfgz Or?azﬁg%ocﬁlg steppTay e |

O SIS {5}f Elﬁ%ﬁlgentﬁ)zl \g%l?‘lﬂ %@%Z%e ﬂah%%‘desznb&i ab%lvi/l aﬂdE t.he other

e Tpha{machtiwng active digerThoe itreatniemt W1thﬁﬂ&4a,ppﬂo4/ed F08&e 3UB8;

Do H et
Sg,rq)gmppndweof l-jtagrmg}as Apndpg $$ye%g]%qﬂﬂmg%%z seggen gﬁg with known
9 t 7.2

g%tlc%g%%r %ﬂg t1c:] £gfn§ wl?én] a Mé%_%g?%ﬁmﬁﬁt@ 8 1na.%5ropr1ate The
alinvebR35k3o2 limhad th thRsedilened ofaddmifiRk SR Oombokis®f Fivtmulas I
J. et al. WO 01/094353; Marx

0andBionmHibe EEisisRed Cithef PROT tgior a ter *\'%%ié&;‘t%f’&&é%? kpewn
Ré‘%&éan%r 5 °9°§J ‘ggg}”gg@ Ear igrz 1zé NL he! d?'sa géuﬂgg Tof

), ool o i
eite fherfolowag (ﬁ%b‘%m%ﬁnbl 6.a kA APIPRUISF BT Séf%t&lﬁﬁ”iZ%ﬁﬁﬁ? E}’ using”
ﬁ?}:ﬁ gét C m%t?logst Wt@&le g%llllg& ﬁ‘l@ "M‘atr Taf ﬁ)ﬂ{eﬂ add solvates (e.g.,

i on Cco fions can urnlsh the aniline 4.

Thgatateenbs e cémpowdids bf Rermduliy I enddhareiatsooyidniatie sﬁope)(of:che
0) or isothi ocK@gate 5 (X =19S) affords the deS|r
a@ydsaRidavaions @qdﬁmfé‘elw@épﬂﬁafe genepalbi knpanyin thegt. V@Cf’ordmgly’

(%lg)e éo%)éo%%gs ﬁﬁe 1n§gagpﬁ{vggt§&191%ay SAENE file gﬁ@drat@@grm and may be

obtained by methods exemplified by the following schemes below.

In general, the desired fused heterocycles can be prepared using the synthetic
routes outlined in Schemes 1-3. The leaving group (Lg), such as a halogen (or triflate)
of a heterocycle (A, whereby open positions may be optionally substituted) 1 can be
displaced with a substituted phenol 2 to provide ether 3 (Scheme 1). Groups A-Lg
can be prepared according to the general procedures outlined in, for example, Hunt, J.
T. et al. WO 00/071129; Hunt, J. T. et al. J. Med. Chem. 2004, 47, 4054-4059;
Leftheris, K. et al. WO 02/040486; Mastalerz, H. et al. WO 03/042172; Dyckman, A.

-23 -



212 (R\ NO \ 22Zn, NHACl J HO MeOH/ THE A-Lg or
| H2, Pt02, MOH A3 H(R)" N2 5 Rl (R2) - NH V'Rl

W@206s04833/ | OO 0 A4 A6 A=V \J C(LN NCT/UB00£/0R3099

5

10

15

= | eaving group, such as a halogen X=0CorS 5 V = as

defined above Alternatively, the a ropriatejxd
S utiatl 1 WOk GUORAD1 i 5. dRre! Bl WOSHEHS I Sl M. E. v all WO

gf@;@%@@% gﬁli‘lhélfft T %Qgg @ﬁléﬁ%%rhh&% 08I 005X zhai®) 2! & al. J. Org
| NERSHERN0BL 67, 83480 OB Br ¢y Il Helefodyolid CRaN. 18QYIHG13-517;

the desired 10 conpound 6. -25 WD 2006/ 004833
PCTieddsR 00562 8D BioogCMECRert.Fxyh 2000, 3166-3168) Rom, K. ef al.

V-1 prike. Chim 59530524, 557 $89utvi . §. & ol 1 Md. Chem. 1989, 32, 045-
951; Temple, C. Jr. et al. J. Org. Chem. 1972, 37, 3601-3604; Hurst, J. et al.
EP119774; Hurst, J. et al. EP151962; Ward, R. W.. et al. EP152910; Luzzio, M. J. et
al. WO 01/094353; Marx, M. A. et al. WO 03/000194; Boschelli, D. H. et al. WO
04/048386; He, M. et al. WO 05/021554; Barker, J. M. et al. J. Chem. Res., Synopses
1986, 4, 122-123, the disclosures of which are herein incorporated by reference.
Reduction of the nitro group of intermediate 3 with, for example either zinc dust and
ammonium chloride or Adam’s catalyst (platinum(IV) oxide) under catalytic
hydrogenation conditions can furnish the aniline 4. Treatment of the aniline 4 with an
isocyanate 5 (X = O) or isothiocyanate 5 (X = S) affords the desired acylurea or

acylthiourea 6, respectively.
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(R2) HH A-Lgn\ N1 O\ X0 1 A6 A=IfV LN N,
N) Lg = leaving group, such as a halogen X =0 or S

wO2006a6486kf i ned above 5 In general, ani de derP@HUB2005023099

10

described in the invention can be prepared using the
chem stry outlined in Schene 3. For exanple, aniline 9
(derived from Scheme 1) c&¥HE¥MEdcyl ated with conpound
10 to provide amde 11. Hydrolysis of the ester 11

with, for exanple séumhydyexi de can afford

carboxylic acid 12. Derg\ie 10 co nd 13N8an t hen be
obt ai ned from i nternedj 12 usi ng ant deZBohi«Cl
formng conditgons. Mternatiyely, apilihe 9 caMeBs/THF
converted directly to conmpound 13 CIIJsi g car b?_f(y‘gi rMeOH
acid 14 and g coupling agent, such ms bgnzotri 870121

yl oxytris(trimethyl am no) phosphoni um

hexaf | uor ophosphate, 1-

(di met hyl am nopr opyl ) - 3- et hyl car bodi i m de

hydr ochl @f)

e, Orl5 branoty i pyyr ol(RUingphogipholi um,_
hexaf | uoroﬁz}ﬁzﬂ%. xE e ml\ﬁ)f ani | f e %fh\ﬂ/an':”

acid chlori 5 (X =€ )y—or—a car boxyldclacid 150 (X =
OH) and a?cou ling reagent can provide ami des of the
type 16. A26 X\D 2006/ 004833 PCT/ US2085/ 02309% SCHEME
3 HOYr V.-RL "O 0O 14 coupling agent I R2) H H(

A= Vs

o
\ N\N/)

Lg = leaving group, such as a halogen
X=0orS

V = as defined above

Alternatively, the appropriately substituted aniline 7 can be treated with an
isocyanate 5 (X = O) or isothiocyanate 5§ (X = S) to give the phenol 8 (Scheme 2).
Reaction of intermediate 8 with a heterocycle (A-Lg) 1 can provide the desired

compound 6.
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10

15

(112)" \ Nz d OF S(R2). \' I N 2~ y0 pRn\ I rlVR
ry )rYA" OO HVRL OOO 0100 A coupling agent A9
Et (for exanple: 13 = 12Rl =H W&HUXRE023099
Y15 OX=d or H(R2) H4 A~n\ NOON A 16 V =
as defined above A substituted. h é rocyclic
derivative, for exanple pyr r%‘?"!ﬁ'\? gzi ne conmpound 5
26a/ b (Schenme 5), can be prepared using the synthetic
routes outlined in Schemes 4 _and 5. Carboxylic
esters, whéein.R ean be an afkyl or @naryl fsudgh as,
phenyl) 17 ca cont act ed-W 4 no | esgKtiyan :&/ ~R!
equi val ents al kyl—or—aryl or ganonetal Vi c rge
such as a @Pignard reagent, organolitfPum organozinc,
etc. to produce’the tertiary alcohol 18 (Scheﬁe 4) .
The reaction is generally perforned in an ether

sol vent, such 10 as tetrahydrofuran, dibutylether, or
di ethyl ether, or any other nongpgactive sal vent such
as benzene, tol uene, Ad® hexane, G .\n?grhiary
al cohol 18 can be trebtedswith a QX ureyof pacid in
the presence of hydrogen per oxi Or~or gani ¢ per oxi des
such as t-butyl hydroperoxi de, qbnenehyd%operoxide to
affect the rearrangenent to hydroxypyrrolotriazine 19.
Al nost any acid could be used as the catal yst for the
15 oxi dative rearrangenent, the reaction has been
denontrated with ordgdhic acids, nineral acids, and
Lewi s acids. Song-ach whi ch have been used for this
type of reactioQ include: p-toluenesul fonic acid,

met hansul foni ¢ acyd\~§0rm c acid, sulfuric acid,
nitric acid, BF3-OEt2, trifluoroacetic acid, acidic

z g =+ te@ging @nuipasichias aibalogemxchange resins. The
concentration of the acid can be varied, the
conTéhPiAti on and - 27 WD 2006/ 004833 PCT/ US2005/ 023099

V = as defined above

In general, amide derivatives described in the invention can be prepared using
the chemistry outlined in Scheme 3. For example, aniline 9 (derived from Scheme 1)
can be acylated with compound 10 to provide amide 11. Hydrolysis of the ester 11
with, for example sodium hydroxide can afford carboxylic acid 12. Desired
compound 13 can then be obtained from intermediate 12 using known amide-bond
forming conditions. Alternatively, aniline 9 can be converted directly to compound 13
using carboxylic acid 14 and a coupling agent, such as benzotriazol-1-
yloxytris(trimethylamino)phosphonium hexafluorophosphate, 1-
(dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, or
bromotripyrrolidinophosphonium hexafluorophosphate. Treatment of aniline 9 with
an acid chloride 15 (X = Cl) or a carboxylic acid 15 (X = OH) and a coupling reagent

can provide amides of the type 16.
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strength of the acid is used to control the kinetics
of the reaction. The concentration of the peroxide

w@amehesssmnri ed from 30-50% Any reduci ng agent PaiU81905/023099

5

10

15

reacts to deconpose hydrogen peroxide coul d be used
in the quenching of this reactj i ncl udi ng, but not
limted to sodlun1netab|surﬁqﬂgmkﬂxhunwhydrggen
sulfite, sodium5 thiosulfate sgdlun1hydrosulf|te A
vari ety of bases can be uséq(ﬁgfléﬂquenchlng t he
reaction to control the pH ddydrdfypyrrolotriazine 19
can# be reacted with a vari ewuglingagent gcyl ati ng reagen}s,
to furnish 20 (where, for exanple P can be plvala e

edh Gamound 20 ,c@ﬁ ' with aKﬁ)n H Ve
appr qatenﬁa TG é}lng % ﬁ %f?&fﬁgxa e, d{L;:g YU
pho, ous _oxycibloori dep 13)°t o° aLLoEELZL. 0

Q her reagents can be uged to 10 accq?mbrmasq'?ttm S
transgormati on besides P 1Rl udi 5, m xturess

of PC15/ PQOC13, PhP(O) OEE& Usmﬂ%@mzn amne is
used tyo gatal yze the reaction, | ncl udi ng Et 3N,

PhN ZT%BCO etc. Additi onaIIy, f ormam des such as,

for | exdnple N, N-di net hyl for mani de and al kyl am des

suc é§CNWﬁEthylpyrroI|d|none can also be used to

catal yze the reaction. The reaction can be run in any

sol mgnt | ngrt _to 15 t he Al ogi n@t i ng agent, i ncl udi ng
benze I hpene THF, etc. 4000 NH

Orga allac R NH aci d NNHJ N J ROH NN H202
HO|| N NN 17 18 19 1 acylatlﬁin L OL = Leaving

Group P® N Po NH P = Protecting Goup NN~ NNNJ R =

Al kyl or Aryl 21 20 20 The appropriately protected
imdate 21 (Schene 5) can be treated with an

opf FandelinedalB¥s i t ut ed phenol 2 to provide

i nter

of - compoigE et aglio SeivdiRt: fF Crai by RRlrLRE ebRound
W6hA Bcherd Yakai B) pregfled using the synthetic routes outlined in Schemes 4

and 5. Carboxylic esters, wherein R can be an alkyl or an aryl (such as phenyl) 17 can
be contacted with no less than 2 equivalents of an alkyl or aryl organometallic agent
such as a Grignard reagent, organolithium, organozinc, etc. to produce the tertiary
alcohol 18 (Scheme 4). The reaction is generally performed in an ether solvent, such
as tetrahydrofuran, dibutylether, or diethyl ether, or any other non-reactive solvent
such as benzene, toluene, or hexane, for example. Tertiary alcohol 18 can be treated
with a mixture of acid in the presence of hydrogen peroxide or organic peroxides such
as t-butylhydroperoxide, cumenehydroperoxide to affect the rearrangement to
hydroxypyrrolotriazine 19. Almost any acid could be used as the catalyst for the
oxidative rearrangement, the reaction has been demonstrated with organic acids,
mineral acids, and Lewis acids. Some acids which have been used for this type of
reaction include: p-toluenesulfonic acid, methansulfonic acid, formic acid, sulfuric
acid, nitric acid, BF3-OEt,, trifluoroacetic acid, acidic zeolites, and acidic ion

exchange resins. The concentration of the acid can be varied, the concentration and
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WO 2006/ 004833 PCT/ US2005/ 023099 can be converted to

ether 24 via a Mtsunobu reaction with an al cohol .
woe@eoo48a of the nitro substituent of 24 usiPQI/Uk®05/023099

same condi tions descri bed above in Schene 1 can

furnish the aniline 25. Conversion of aniline 25 to

t rsereugtmorf the agidyis usehto capirpk the bineties ofghe gaaridrn. 2dhe porcgptration

LS BECHSLAY (1290 Shoo, By TURHR e ERAER Bss 1o
%Q{y@@@@ Beroidelichid%e(USe2in thB@eI(cRﬁl)g of '&ds rdaclon,

' L OO N HO 2 deprotection \ PO NNJ PO
Mmplum@gwutmolzllmzfzd wasodiu Wl@lﬁte,malmmrogen sulfite, sodium

5 wbROSER T %@{Wﬁtﬁ%ﬂw e Sl oy Sgebing the
R £ 4eidh @9 cHMhirdPd pHC YRk b8y R610882inedM can be reacted with a variety
of acylating reagents, to furnish 20 (where, for example, P can be pivalate ester).
Compound 20 can be contacted with an appropriate halogenating agent (for example,
phosphorous oxychloride, POCL) to afford 21 (L = CI). Other reagents can be used to
10  accomplish this transformation besides POCls, including PCls, mixtures of

PCls/POCls, PhP(O)Cl,, SOCl,. Usually an amine is used to catalyze the reaction,
including Et;N, PhNMe,, DABCO, etc. Additionally, formamides such as, for
example N,N-dimethylformamide and alkylamides such as N-methylpyrrolidinone can
also be used to catalyze the reaction. The reaction can be run in any solvent inert to

15 the haloginating agent, including benzene, toluene, THEF, etc.

SCHEME 4
o} 0 o
‘gf‘/u\NH Organometallic F!‘ S NH acid "
N\N/) OH \/ “N H.05 N\ N\N/)
17 18 19
J acylation
L 0
N
L = Leaving Group = N -— == NH
P = Protecting Group PO\, S PO—\un. S
R = Alkyl or Aryl
21 20

20
The appropriately protected imidate 21 (Scheme 5) can be treated with an
optionally substituted phenol 2 to provide intermediate 22. Phenol 23, derived from

deprotection of compound 22 (using sodium hydroxide in the case where P = pivalate)
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thiourea RI(CH2)nO \', N, N- formation 2) 25 (R n\
NYRA Ol 0 R (CH2)nOH = any al cohol, but for exanple:

wWo2006004833 N RI(CHz)nO RI = N(CH3) 2, nor phol PeEUSIN0M23099

10

15

pi perazine, etc \ N, N 26b Am ne conpounds 30 can be
prepared using the chem stry described in 5 Schene 6

Resdn b iconvested éx ether 2hvipai\itfugobeseagiiprewith an alcohol. Reduction of

di j sobut l.um. n hy.dr i.de | - '

SRS RBSh  NESp RAo 4F AP e 1 cn
Der§sridibht hiling25.0dbAwRsion of aniline 25 to the desired acylurea, acylthiourea

(1,1,1-tris(acetyl oxy)-1, 1-di hydro-1, 2- benzi odoxol - 3-(

1 iy amidee6afl narabed ancdmplishedypgimgrbempdiypeevigeslndesaabedon Schemes
of, al dehyde 29 with an appropriately substituted

ai 930" t he presence of a reduci ng agent, such as

sodi um 10 tri acet oxyborohydride can furnish the

desired ami ne 30. -30 WD 2006/ 004833

PCT/ US2005/ 023099 SCHEME 6 H (R2)" HVRL N ] /V,Rl

N(R2) n\t all O O000~d - NDBAL-HNE®RC/J J

30 F\ NN 27 HONN' 28 (RR H(R2) HRL )n\ N ~

/IV.-RL "\ I N "y VOI OO ~0 O0 R NH2 Dess-Martin N

N periodinane OHC N\ | NaBH(OAc)3 N
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, 29 R -NH N 30 Various substituents, such as
optionally substituted aryl, heteroaryl or vinyl

wW@e@apsissan be i ntroduced onto the 5-position PET/UR®05/023099

10

pyrrolo[2,1 f] [ 1,2,4]triazine ring 5 using the
chem stry outlined in Schenme_7. The am nopyrrole

derivative 31 can be cycli zet® 'l'"l:wMFﬁe presence of

formam de to produce 5-chloro yrroI o[2,1

f1[1,2,4]triazin- 4(3H)-one eat ment of <Rz>nk NO,
i nt er medi at e (%R hoPOCL3 |n resence of a base, O/
such @as Huni g’wsﬂL:ra}fe at el vatOe errperatures can

af for gl 0 yrrolo\ Sy 11, Rpréibdiioni azi ne )

( 38— ouplngo are pogrlately substi t ub )
pheno valth 10 conpound 33 NA t he presence of a

base, s#aach as potassi um car bonae can provide 23

internmediate 34. The nitro group of 34 can be reduced
usi ng zinc dust and amoni um @ i gle, to generate the
ani | ine 35. Palladi um nedi at ed 2@1 ng reactions wth
vari ous boronl C aci ds can prOV|o t er nBdiNait@ 36,

whi ch can eS| red —é@%ﬁdﬁ 37 or
38 using ch%ﬁ?f'érpﬁy del boye. 15 y, 240, o0
2006/ 004833 PCT/ U82005/ 0230 CHEI\/E 770 % or mam de

ci 0 PCCI3 DI PEA C 1QOC_NHtquene 100 C e
CO2CH3 H2N eXN N\ N.J 31 32 33 (R2)n (R2)®) H&Z)Q
NH2 NO2 ~2 C 0,11Z Zn, NH4C C o Ho N TH ﬁ’(

IN K2CO3 DM, 60 CN. NJ t\N, N 34 35

NYz YV~R1 (R%n

o oy
R(CH)n0—4
X L/
%‘/KN _acylationor__ >
-~ - or
\ thiourea
RY(CH,),0—\ N\N/) formation

(Ra)n H R4
* X7 r
o ™ | (¢]
RY(CH,),OH = any alcohol, but for example:
N
= 2. N
n=2d . e RICH;),0— . )
R'= N(CHjy), , morpholine, N-Me piperazine, etc N
26b

Amine compounds 30 can be prepared using the chemistry described in
Scheme 6. Reduction of ester 27 with for example, diisobutylaluminum hydride
(DIBAL-H) can provide alcohol 28. Oxidation of compound 28 with for example
Dess-Martin periodinane (1,1,1-tris(acetyloxy)-1,1-dihydro-1,2-benziodoxol-3-(1H)-
one) can afford aldehyde 29. Reductive amination of aldehyde 29 with an
appropriately substituted amine in the presence of a reducing agent, such as sodium

triacetoxyborohydride can furnish the desired amine 30.
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jal YORO (RR)nN NH~ ~IN Pd(OAc)2 2\ N NJ
X-PHOS K3POg R 37 t-BuOH, 80 C N acylation or RB(OH)2

WO 20d6MH86R2) N\ Ha NyR 36 1 OR O R = aryl,PCT/US2005/023099

10

15

20

heteroaryl, vinyl N N 38 Substitution at the
5-position of the pyrrolo[2,1-f]1][1.2, 4]triazine ring

can also 5 be acconplished ﬁ?”%%ﬁﬁling t he
triethylammoniumsalt 39 with an appropriately

substi t ut e@phenoll 7 foll owed by treatnment Rfk arg v
am ne (HNR R’iE\ijﬁ Dfepr &ence of a base, sukﬁ | sY Y R
Huni g' s basg af for® the aniline 40 (Sche . °o ©°

Aniline Y0 dan be further processed as descri bed

pr embeusd YTt O produce the—@%é%’—r&ed conp M or 42.
10 -32 N4161616/,904833 PCT/ US2005/ 02368899 8
(RRY)n H NyZyVR1 R'RNO\ |l y O (R)n (R)n NH2 -
IN+ - ZIGNH Il N J Et3NBr HO~Il RRNO z 41 N N
NaHVDS, THE N acyl ati on or

(R2)n H v Ry N v.
\< | \n/\n/ ~g! X l \n/\n/ “R!
N o (o] N (o} o]
O o
__Dess-Martin = N —FﬁHz—-» 1" NN
periodinane  OHC NaBH(OAc), N\
\ N\N/) R'—NH N\N/ 30

Various substituents, such as optionally substituted aryl, heteroaryl or vinyl
groups can be introduced onto the 5-position of the pyrrolo[2,1-f][1,2,4]triazine ring
using the chemistry outlined in Scheme 7. The aminopyrrole derivative 31 can be
cyclized in the presence of formamide to produce 5-chloropyrrolo[2,1-f1[1,2.4]triazin-
4(3H)-one (32). Treatment of intermediate 32 with POCI; in the presence of a base,
such as Hunig’s base at elevated temperatures can afford 4,5-dichloropyrrolo[2,1-
f[1,2,4]triazine (33). The coupling of an appropriately substituted phenol 2 with
compound 33 in the presence of a base, such as potassium carbonate can provide
intermediate 34. The nitro group of 34 can be reduced using zinc dust and ammonium
chloride to generate the aniline 35. Palladium-mediated coupling reactions with
various boronic acids can provide intermediate 36, which can be converted to the

desired compounds 37 or 38 using chemistry described above.
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NNthen HNRR" N.NJ (R2) nh \ N 39 u R4 D PEA 40 I
RRNO\VI O - NIl NNA42 Alternatively,

WG 20060883 4- (et hyl t hi o) pyrrolo[ 2,1 f][1, 2, 4] t PCHES2065/023099

10

(43) can be 5 bromnated with, for exanple

N- br onosucci ni mde (NBS) and 2, 2'-

azobi si sobutyronitrile (Al Bhbsql'lle'\ﬂ'g?bont etrachl ori de
at elevated tenperatures (Schenme 9). Treatnent of the

br om d,f it er medi ajfnMidd an anmine (HNRALD in the o
presenfe||of a basejggidch as Huai ba Vi fle A
inter %%4 Oxi-datt+om of \\f he Yhi chig @J&om
44 camnbe acconplished with, forgXanple N-y?
3-chl oropgrbenzoic 10 acid (in-CRBA). Treatnment of theg,

sul fone internediate with the phenoxi de generated

from conmpound 7 and sodi um bi s(trinmethylsilyl)am de

(NaHVDS) can provi the aniline inter rredk%@e 45.
SCH 9\ (R2)n = SE3 1. NBS, Al BN SCH 3,1-

RN ®:N CC14, [89 € _N TFA / DCM N Nw
DI PEA ONJNJ 2. NaHYDS-THE | N ( N R2) 43 44N
45 i T12 - 35\ 2006/ 00483338 HSZO%O% The
Cc

pyr r @2@32, 3-D] pytifdi He i nt ermedi-ate—50 &Npr epar ed
usi ngE@mestry N\N/) \ N\N/)
34 35
(RE)"\\ Nz v
X “R!
7Y R
N Y (@)
R o
(Rz)n == \N
% NHz
Pd(OAG); X | N\ N\N/)
X-PHOS o X
KsPO,4 R . 37
-BuOH, 80 °C =N acylation or
—_—
R-B(OH), \ N\N/) (R%)n H
ohd
% 0” XX | o]
R = aryl, heteroaryl, vinyl R
=" N
\
N\N/)
38

Substitution at the 5-position of the pyrrolo[2,1-f][1,2,4]triazine ring can also
be accomplished by coupling the triethylammonium salt 39 with an appropriately
substituted phenol 7 followed by treatment with an amine (HNR’R”) in the presence
of a base, such as Hunig’s base to afford the aniline 40 (Scheme 8). Aniline 40 can be

further processed as described previously to produce the desired compounds 41 or 42.
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outlined in Schene 10.
4- Chl oro-1 H pyrrol o 2, 3-b] pyri di ne (49) can be

wobbiaiomses from conmercially avail abl e PCT/US2005/023099

5

10

15

1H pyrrol o[ 2, 3-b] pyridi ne (46) using the synthetic
sequence described by Thibault C. and coworkers (O g.
Lett. 2003, 5, 5023-5025) 5 which is illustrated in
Scheme 10. Treatnent of interngdipheg4® With the

phenol 2 at elevated tenperatures can afford th@z)key

i nternmedi ate 50, which can be converted to the

desired conpounds using chem stry described in Sch \ﬂ/
1 and 3. SCHEME 10 m CPBA K2C03 / | \ MsClrrWN_N Ho

I\I-kH:mCPBA(FQ); 0- salt 46 448 (R 2)" \r-1" N
. (R2). \ NNOQO Q)M%NNNP\Z JilN
N EtgﬂagarSOC 10 In rati on of us substituéenty on
the3p0|t|o‘1*Po Fbw ol 0[[2, 3- b] pyridine riflg can

be a J'sh MB§|TH5 che FyN descawied_i n Schenes

11 and-42#7 FadhRkanple, a on of internedi a8, 50
with 2-bronmoddetAy| chloride L) the presence 15 of \ N._R*
alum nimtrichloride can provide conmpound 51 (Scheg@/ \g/
11). Treatnment of internmediate 51 with anramne ©

(R'R NH) or thiourea, followed by subsequent )< X,
reduction with zinc dust and ammoni um chl ori dé& gan_J

provide the anilines 52 and 54, respectively. 20N 34
WD 2006/ 004833 PCT/ US2005/ 023099

Alternatively, 5-methyl-4-(methylthio)pyrrolo[2,1-f][1,2,4]triazine (43) can be
brominated with, for example N-bromosuccinimide (NBS) and 2, 2-
azobisisobutyronitrile (AIBN) in carbontetrachloride at elevated temperatures
(Scheme 9). Treatment of the bromide intermediate with an amine (HNR’R”) in the
presence of a base, such as Hunig’s base can provide intermediate 44. Oxidation of
the thiomethyl group of 44 can be accomplished with, for example 3-chloroperbenzoic
acid (m-CPBA). Treatment of the sulfone intermediate with the phenoxide generated
from compound 7 and sodium bis(trimethylsilyl)amide (NaHMDS) can provide the

aniline intermediate 45.

SCHEME 9
(R%)n

N NHe

SCH SCH \l
3 4.NBS,ABN RN ® | mcpa BN 0
~"SN CCly, 80 °C ~"N TFA/DCM <~ N
- S LA 1
\ N\N/) 2 HNRR", DIPEA N N~N/) 2.NaHMDS, THF  \ N\N/)

(R3)n
43 44 \, NH, 45
HO” X~ 7
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SCHEME 11 (R 2). NO2 F NO2 F NH2 Br/~~Cl Br 0O RRNO
\ OIl O1) RR'INHO OTHF, 0O CAICI3 NNDCE, rt. N

wOLR@p/oms33 NHACI NN H H 50 51 52 S H2NANH2  PCIDHIS200$/023099

10

15

20

NH2 F/ NO2 NH2 F/ NH2 S--\N\ I S N\ OO0 Zn,
NHACI HN HN 53 54 Alternatlvels\() protection of
conpouiitie pprrooth3- bﬂmldé}@aﬁﬁ?ﬁée digte 50 can be prepared using chemistry

opoREE TEo 0, T RSB A el S AR B fained
brgf E@ﬁﬂl@;‘&laﬂ‘l‘ytabaﬁ‘é@ﬁ yRORY2 8D pyiididRId) aisg ﬂfz synthet1c
(Scheme 12). "The brom de 55 can then be treated

s sd:lplbnctelneectllrwldHyﬁBBbM C. aangllcbwpdqq:aq &g/ Lety ,—zpp:g,esr égzetsozs)

S%;hgéldg 7 sgﬁ@ Iél? l‘,tietg%glgf% ?f pgerg.?(?lgf t\ﬁléh he%henol 2 at
gfe@ﬁt@? ?ér?gﬁe?actul%g aff6rﬁ§19¢91€éy' 1Hf%l‘ﬂﬁedlﬁi%r50V@'hlcﬁfcaﬁ B&converted to

protec group o - wi'th tetrab utylammnlum

f kheadestted ¢oATands uilhg)mlmﬂmlsxyy d&cribetliotSchemes 1 ad3ni tro
groups can provide the corresponding aniline

i nternmedi ates, which can be acylated using chem stry
previously described in Sc§gepemegiend 3. 15 -35 WO
2006/ 004833 PCT/ US2005/ 023099 SCHEME 12 (R2)n NO2 (R

2) n \
m m-CPBA m K,CO3 72 | MsCl
Z - N
m N N N+ H I?P
H b :m-CPBA o
R2
()"\, NO,
(R%)n |
x
‘ cl \I NO: o
N N NMP, 200 °C N N7

Incorporation of various substituents on the 3-position of the pyrrolo[2,3-
blpyridine ring can be accomplished using chemistry described in Schemes 11 and 12.
For example, acylation of intermediate 50 with 2-bromoacetyl chloride in the presence
of aluminum trichloride can provide compound 51 (Scheme 11). Treatment of
intermediate 51 with an amine (R”R’NH) or thiourea, followed by subsequent

reduction with zinc dust and ammonium chloride can provide the anilines 52 and 54,

respectively.
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NO2 0 1) NaH, DMF Br \ G NN NN 2) NBS, CH3CN O\

S H5055 1) R - 1) Ar-B(OR2 57 1) -,;~~SnBu3 58
wG00R(MBN3) 4, Pd(PPh3)4, Pd(PPh3)4 Na2CO3, CsPCT/U81005/023099
Cul, Et3N dioxane /| HROEt N, DMV THF, reflu 80 C 100
C 2) TBAF 2) TBAF 2) TBAF R"ﬁ(:R n\\ NO2 (R)n\ NO

2 (R)n N2 OOA \\ HN BCREMENI1 59 60 61
Incorig)oratl on of various substituents at t he

2- podfit ofiot he pyrrolo[2,3 p b yrhj di ne nucl eus can
be accor ished usi ng the chem ouflined in

Schene ang; CThesrpr o alg L& defvas ve
62, derived from conpound 49 ( chene _ok@n be

oW th n-bagiyl i thiu w t enperatuce i I\
‘ by triisppropyl byyate Scheng zd,&h.c The N p
reqimsme i ntermedi ate can A hel be hydrol yzed to H N
gener53te t he boronic acid 63.5Coupling of the boroni &2
acid 63 with various aryl or 10 hgteroaryl halides 64
can be acconplished using a pallafliumcatal yst to
furnish internediate 65. RenmpVa&l d&f=2the protecting
group of 65 with TBAF can aff ¢r#&oHgonpound 66, which
can be treated with phenol 2 at el evated tenperature

to provide the internediatg,67. Conpound 67 camee
further rmdlfledtofurnlsj%;h§ "&4 corrpu.uﬂ(s)
using simlar chemstry |% ove. 15 - g o

2006/ 004833 PCT/ US2005/ 02

Zn, NH,CI

pZ
N

53 54

/|\
N
H

Alternatively, protection of compound 50 with, for example (2-
(chloromethoxy)ethyl)trimethylsilane in the presence of a base, such as sodium

5  hydride, followed by bromination with NBS can provide intermediate 55 (Scheme

12). The bromide 55 can then be treated with substituted alkynes 56, arylboronates /

arylboronic acids 57, or vinylstannanes 58 in the presence of a palladium and/or

copper catalyst to afford the intermediates 59-61, respectively. Removal of the

protecting group of 59-61 with tetrabutylammonium fluoride (TBAF) followed by
10  reduction of the nitro groups can provide the corresponding aniline intermediates,

which can be acylated using chemistry previously described in Schemes 1 and 3.

15
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SCHEME 13 d d 1) n-BuLi, THF, -40 C (HO) 2B ArX 64,

Pd cat. N N N 2) triisopropylborate N 3) 1IN HO Sig
W®20068048B2) n NO2 (R2)o NO2 d d |~ TBAF HZRUS200M23099

Il NAr NNW, 200 CAr NI HNHN C-\\-Sim66 67

65 Alternatively, conpound 62 can be converted to

i odi de 68 using chem stry described in Schene 14.

Intermedi ate 68 can be coupl et o variety of

reagents, 5 such boronic acids, organostannes or

substituted olefins in the preseng®.of a &éeansiti on

kejt. 2000, 919-922] t g e 69.

nmetal catalyst [i.e., Pd(OAc)2 - cf. M et al.
_69 1gﬁ£h,%,:convert%r tq the desired
Iem str
WV

Tet r dR&dr gn
| nt er nesr\ét[
y prey, descri bed.

SCHE 14 d d stg\l n:BuLi, \TH&, Joronic acids or
<[<Z)®- 40 C or”ang ofinCltea_ $n~th o~ R -catal stets

N ( N a, NBsPdHsomat al ys -\/Si6Si C~-Si 062
68 F59 g ’ AR
50 55
1) p—= | 1) Ar-B(OR); 57 1) 7 snBu, 58
56 Pd(PPhg)s, Pd(PPhy)s,
Pd(PPhg), NayCOg, CsF, Cul,
Cul, Et3N dioxane / H.0 EtsN, DMF
THF, reflux 80°C 100 °C
2) TBAF 2) TBAF 2) TBAF
Y Y
(R?) (R?) (R
> = Z
\\ 0 A O = 0
N
a9 m ?/Ij
~ ~
N N N
HoN HoN o N
59 60 61

Incorporation of various substituents at the 2-position of the pyrrolo[2,3-
5  blpyridine nucleus can be accomplished using the chemistry outlined in Schemes 13

and 14. The protected azaindole derivative 62, derived from compound 49 (Scheme
10) can be treated with n-butyllithium at low temperature followed by
triisopropylborate (Scheme 13). The requisite intermediate can then be hydrolyzed to
generate the boronic acid 63. Coupling of the boronic acid 63 with various aryl or

10  heteroaryl halides 64 can be accomplished using a palladium catalyst to furnish
intermediate 65. Removal of the protecting group of 65 with TBAF can afford
compound 66, which can be treated with phenol 2 at elevated temperature to provide
the intermediate 67. Compound 67 can be further modified to furnish the desired
compounds using similar chemistry described above.

15
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10 R = aryl, heteroaryl, al kene The pyridi none
internmedi ate 74 can be obtained by a two step process

whewsnossyy Wi th comercial ly avail abl e (E) - di me€1iyk2005/023099

10

15

2- (3-met hoxyal | yl i dene) mal onate (70) (Schene 15).
Thus, treatnment of conpound 70 with an am ne or
aniline 71 at 15 roomtenperature can provide
internediate 72, which can cyclized in the
-37 WD 2006/ 004833 PCT/ uszo%g'f%‘ﬂgg&g presence of a
base, such as sodi um hydride in di methyfsul foxide to
gener at b 73. Hydrol ysis of intermediatje 73 under

basj di ti ond) TBy.pHdvi de the d e pyhidi
i nt dijate 74, ‘Whpch cap bd"Pdtp 'ﬁe t gl var iAt)gil{’]%gat'

ani @Hneu as desymiidpebpylborate he af or %ﬂé“ioned Schenes.
5 S

ENVE 15 R 3)ING@H3 NH RNHZ2 71 THE. DMSO

' rt H3CORC CORCH3 rt 70 72—SAcros
Organl C$2N\ LiOH H3CRC R MeOH ~ -H2080C 0 N, HO2
O 73 74 The pyridyl N-oxide internmediate 78 (Schyne
16) can be obtained by a two st Hz rocess in whicht NO.
commercially avail abl e 6- brom)pl co \ Mgi d (75) |s\ |
10 coupl e®l wi th boroni ¢ aci dClor afe 76 in theo
prese a peAfF adi un( al )4@ 2 sodiu N

, _fortowet by i dat r|o TRt €
interfsdirefe 77 at el evahet~yTempdit#PE Inte it e
78 can then be coupled té& various anilines as "
descri QE‘/d\_LB| t he af orementééoned Schemes. SCHEME $6

65

Alternatively, compound 62 can be converted to iodide 68 using chemistry
described in Scheme 14. Intermediate 68 can be coupled with a variety of reagents,
such boronic acids, organostannes or substituted olefins in the presence of a transition
metal catalyst [i.e., Pd(OAc), — ¢f. Chi, S. M. et al. Tetrahedron Lett. 2000, 919-922]
to give 69. Intermediate 69 can be converted to the desired analogues using chemistry

previously described.

SCHEME 14
cl Cl Cl
/ N 1) n-Buli, THF, J X boronic acids or J =
| -40 °C ! I _ organotin reagents or R I _
N N/ 2) | N™ N o,p-unsaturated esters N N
4 ) 12 < Pd -catalyst ( /
o\_g” /\/Sl O\’
62 68 69

R = aryl, heteroaryl, alkene

The pyridinone intermediate 74 can be obtained by a two step process
beginning with commercially available (E)-dimethyl 2-(3-methoxyallylidene)malonate
(70) (Scheme 15). Thus, treatment of compound 70 with an amine or aniline 71 at

room temperature can provide intermediate 72, which can then be cyclized in the
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ArB(OH)2 76 11 m CPBA Ca HO2C N Br Na2CO3, DME- H20
HO2C N Ar CH2CI 2 HO2C NAr Aldrich EtOH Na2HPO4 O

weiopeB33xt, 100 C 60 C 15 75 77 78 -38 WO 200BCD04B883023099

10

15

PCT/ US2005/ 023099 The fol |l owi ng exanpl es and
preparati ons descri be the manner and process of makin

ameesersernd atbaee, }Slﬂﬁl’e%tspéwnh]ﬁwinélﬁ an fimeihylsufoxide tp gepgapte
n&ﬁlﬁﬁoéy%st %felpggﬁ.s%atsélr@ %ﬁasmhc%ﬁg%]oﬁg Qa?ﬂqrgbltﬁﬁ tﬁer]cfe!éﬁe

apori@aeREintePeldiaR 74) Wﬂhl A baeollsiEd fechridys tnﬁlﬁné‘d a&lcréSCrlbed in
appended hereto. ASSAYS The phar macol ogi cal

ptlepdoreimsstiofedtJebewosrpounds of this invention may be
confirmed by a nunber of pharnacol ogi cal assays. The
exenplified pharmacol ogi cal 10 assays which foll ow
have been carried out wth SoMHEMEPEBINds according to
the invention and/or their pharnaceutically
acceptable salts. Met Kinase assay Reagents Substrate
M x Final Concentration 15 Stock Sol utron Tris-HCI,
(1M pH 7.4) 20 g, MC12 (1M 1 MM DT#GIM 1 mm BSA
(100 ng/m) O. rrg/m 20 ponGIu4/tyr| 10 ng/mM) 0.1

nmg/ L ATP (1 NﬂP7 0.G/1)70.2 G/ mNaH

Buf f er Enzyrre|m X 25 20u.|. M TT 4ul || GST/ I\/Et

enzyme( 3 H1Ong/ rr@m %%I § ﬁ)ﬁg 7.4
qs 12nil Euf2 er 26u1 100ng/ M B s f H20 30

I ncubati on m xveir es enpl oyed for the et kinase assay

contain th substrate polydu: Tyr, (4:1),
ATP, ATP- ,@@é}ggﬁé *ouf fer cont ai ni ng Mh++ and/or -39

N AN
- LIOH B
HaCO,C “R MeOl;lt-HzO HO,C “R

0 o)
73 74

The pyridyl N-oxide intermediate 78 (Scheme 16) can be obtained by a two-
step process in which the commercially available 6-bromopicolinic acid (75) is
coupled with boronic acid or borinate 76 in the presence of a palladium(0) catalyst and
sodium carbonate, followed by oxidation of the requisite intermediate 77 at elevated
temperature. Intermediate 78 can then be coupled to various anilines as described in

the aforementioned Schemes.

SCHEME 16

ﬁ ArB(OH), 76 @ m-CPBA m
S > +/

HO,C” "N “Br NayCOs, DME-H,0  HO,c” N7 “Ar CHxCl, HO,C N* A
. EtOH NazHPO4 (o)
Aldrich — pg(pPhg),, 100 °C 60°C

75 77 78
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WO 2006/ 004833 PCT/ US2005/ 023099 My++, DIT, BSA, and
Tris buffer. Reactions are incubated for 60 m nutes at

WQ@7@6/0a4883 st opped by the addition of cold PCT/US2005/023099

10

15

20

25

30

trichloroacetic acid (TCA) to a final concentration

4% TCA precipitates are collected onto GF/C unifilter

pl ates (Packard Instrunent Co., Meriden, CT) using a
Filtermate uni versal harvester (Packard | nstrunent

Co., 5 Meriden, CT) and the filters are quantitated

usi ng arnkoREewHs Xam shn%fﬁphﬁtioﬁﬁldébﬂi‘ﬂ)d hb n@MneoahaAtpRbcess of
(Packard | nstrument y riden, CT). Dose response
cungldng and esingthe ieveation andiae dlyntiatve raghes dhrad pmitiagi Hrshould be
requi red to inhibit 50%of kinase, actiyi.ty .{lCh0)...
comBsipd BePi Biay e alPS b p el Kty ban R bt scope
( RYBR indBtionSN AcHALEBYy b chirhs aPIEERd hdbioons, each in
quadruplicate. The fi'nal concentration of 10 DMSO in

the assay is 1% |C50 val uedASHAYSerived by non-1linear

regressj.on _anal ysis .and have coefficient. of .

var! ancliH R RRRTE Sl BForertig of heatisHabi dul dpvepfign may be

| nypRREhAbY B BhRb: dfliﬁm%icoiﬂél%ﬁ%s%.zm Wbipliti armacological
val ues between 0.01°to 100 Preferred conpounds have

| Cs8ays athicisfollewshaveiheen chriidd ousimdthrtbe eomppafnels abdoyding éxthe
than apbout 0.5 M 15 The.fol |l owi ng. exanpl es and
pri@BEHieRaBHer a@gcghp%acpﬂtécqﬁémﬁ%qpt I]'F‘dsagtls'ocess of

maki ng and using the invention and are illustrative

rather than Iimting. It should be understood that
there may be ot her enbodiMetKmashasshyfall within the
spirit and scope of the inventjon .defined by the
ciBgaggntypnended hereto. 20 a&%@&%@@%@
weg e Ccabibhigd out with continuous magnetic stirring
uncfer an atnosphere of dry nitrogen or argon. All
eVhfHa1,i (0NE phliitddconcentrati o886 mdre carried out on a
rotary evaporator under reduced pressure. Conmerci al
rel\é[ﬁgi;t(éMRere used as recei veg hout addi ti onal
p%iﬁg ion. Solvents were c? cial 25 anhydrous
gradeS and were used wi thout further drying or

puB$ A i(t@d ingmml) FI ash  chr omat o@rlappimiwas per f or med
using silica gel@éEl\/br ck Kiesel gel 60, 0.040-0.060
Y1 Bg/mByer se Phase O(IRPFMPLC was perf or ned
usj enonmenex Luna C18 .6 nm x 50 mm col um
orAESMS ODS 4.6 x 50 mm c?l um. In 30 each case a
4 ynrpl(oye@nugr adi ent  (from 190%&/mP® B to 0% A: 100
% B) was used -40 WO 2006/ 004833 PCT/ US2005/ 023099
with the foll ow ng nobil e phase system A = 90%
sz%%gm + 0.2% H3PO4; B =

Enzyme mix
20ul IM DTT 4ul GST/Met enzyme(3.2mg/ml) = 10ng/rxn
200ul 1M Tris-HCL, pH 7.4 qs 12ml Buffer
20ul 100mg/ml BSA
qs 20ml Hy0

Incubation mixtures employed for the Met kinase assay contain the synthetic

substrate polyGlu:Tyr, (4:1), ATP, ATP-y—33P and buffer containing Mn"" and/or
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90% McOH H20 + 0. 2% H3PO4 at flow rate = 4nL/ mn and
detection at 220 nm Preparative Reverse Phase (RP)

woHRI0@00uR33 perforned with a |inear gradient el BCT/082005/023099

10

15

20

25

30

usi ng H2Q' MeOH mi xtures buffered with 0.1%

trifluoroacetic acid and 5 detection at 220 nm on one
of Mghe BT BWh napdcbrisimbter. Bhiotigrs aredacubasd fior 6hminutesg 27°C

Lo , 10 50 x
(Tt bt B s pdifon, TPt cylonibet e ROA PR 2530 S ehtration
(f4pWTet BretiphteShfeBoNdeted\bito IGMElunpiIRY Pediss (WBEIQrd Instrument

characteri zeg by 1H NVR, RP HPLC, el ectrospray
i oGz Meriden, (ESlusvg)a KittermatospiMensildiaprestss (Ragkard dnstamienh Co.,

o O 22 ARt SBomkieSRatngs LopaBa G Ey el
' ns%Mtﬂ'ﬁﬁGﬁ coutlr (PMRaRPRSTIAWRTE, MEREARErADIE Qe@f)nse curves

MHz. Field strengths are expressed in units oOf
( pzae genepaed mi ddtermme ﬂnpny)nqeatraanomequmed tioenlsibit \veF#H of kmase activity

P o oheCorapbaith gret solfed g i in et et (OVSO) and
doyh} Gl at si4Bon @ﬁs 950 lqhécﬁ'll%Jchte etﬁ'hhlrﬂoﬁts%ntﬁtlon of

quartet; br s, sing et
f dbMS\@ rmghabi:sayew %J ﬂhga values arseldrivat bwmmhmay ragsesdion analysis
re ents : Bgc. or t-butyl car barrgt e; Fnoc:

\hgye aF9siheientef Véa%%ﬁ{épémeﬁvw%
mst hyI %B%ﬂﬁ)ﬂﬁds Msthe e T bfltocgé( Met Q{n% %zyge% ICso

di i sopropyl e am ne or uni g’ s

N- vl ey @lOlCtb MO0 §M. Bﬂ%fd‘rfbﬂgﬁﬁipoubwtmb TCa2@luek fess than

yl oxytris(trinmethyl am no) phosphoni um

heked Muandpitsspiferably, mthall @012@ 5 uM.

. CHf el R PR RGBS S5 BFRGHeHpb45sp g manner and process of

h)ﬂﬁl@ﬁ% hy ﬁéilﬁ% thE {avenfemhh e R eN@dfi s ratiRr tHRtIBAkin@N It should be
time; our(s); mn: mnute(s); Br OP:

b rmdmstqogyhmhqr@l nm;bh@tlpm ombadinteassa il Fdpwiskiptbe epirit and scope
TBT.
1- ‘iﬁf’&e NV%\%WH 18?4&7@??9%“8? BRR<aATS RSP8Rf | uor obor at e;

DVAP: 4-N, N- di mst hyl am nopyri di ne; HOBt :
hydr oxybenzotri azol e; HATU. O (7-azabenzotriazol 25
1-y1)-N, N, N, N-t et ranmet hyl uEXAMBRLESxaf | uor ophosphat e;

DI BAL- H di but yl al h
sodi ume1 PSR AT Rt ﬁéﬁ&lﬂou%@@%éeg\ e wdge an

trdchbyeRAGRE ﬁltﬁ‘)‘“glaﬁj or &QMH el dPhtitBs and concentrations were

bls(trlmethyIsHyI am de; in- BA: m chl or o:
3-aairicdrampen Iaafnlmy gvapatathr uAdlEBNethﬁd pressure. Commercial reagents were

2' -azobi si.so ronitril Su|fOXId
fteRtis vihog Attiens] ERREEY SoReRR e Capcagel

a f
. gat‘ﬁilg%rggsr % rsaefri]il'dr{%éé%ﬁéef @E@%%ogl?gnagn(g purlflcatlon Flash
di cardmzitogﬁplw was ftfonDe2 Q664 6lie83d (Ewmagamoemo 0.060

EXAMPLE 1
min).
Analytical Reverse Phase (RP) HPLC was performed using a Phenomenex
Luna C18 S5 4.6 mm X 50 mm column or a YMC S5 ODS 4.6 x 50 mm column. In

each case a 4 min linear gradient (from 100% A: %0 B to 0% A: 100 % B) was used
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F/ NYNI/ O I SOSIN ON J N
1-(3-Fluoro-4-(6- rrethoxySmethyIpyrroIo[, fl[1, 2, 4]

WO 200ap048331- y| oxy) phenyl ) - 3- (2- phenyl acet yl ) t hPOUDER05/623099

10

15

20

25

30

ONH N, J OHN A

6- (1- Hydroxy-1| - et hyl - et hyl ) - 5- net hyl pyrr ol
f ]mtlztllat]foﬂwmgrmdbﬂe@hesmsymem dre 907 I‘lszMagy b 0. 2} H3P04, B=

J] 5{5%“7 yeﬁéﬁégi 8&06196&? W 1a eglc I%&I%Jgiﬁ& gnd def‘tectlon at 220 nm.

prepar ggle &Weélté\bérs@%%dqu Hra ¢ #as pcﬁf&ﬁﬁd W¥igBa linear gradient
descri be United States Patent Application Seri aF

Neelutiygy @M@W miiztugesiy tigred ™ WA% wifprrasetiqasiband

et afAA0TR 85 ofa S5 fhe dOuP g AR PHCA} 7 DRS-YP 20
a Boh&Qkiblvi e 4 O mitAaid oPYM@S f0 DDSV@ 0560 fint (Fow rate = 50

reaction tenperature <35 C. The reaction m xture was
hehb/ngin), ot ¥ME-49 QDSIA0 x| 5000nmpl (Bow ratelre?) wbdohisd. t o 0

C. Aso ion o 99k amon

vt or - ol bR Bnci St oBTTRR RS R et fietfospray

r %ﬁ}zh&{h (ESTISY & aWassph Qﬁéﬁreﬁ,éﬁr& mlﬁﬂmmmw hsd fRctrometry.
sol uti1on at arate tomaintain the internal

t PNMR speetrs weke ehtaifibdopbidlses 500 MHaEGhet at4909dHz Bauker
and the | o hase draj ned off

" SRYIAREL ol N STSC8n RigreTaeRrir b o002 Pz oield srengihs ace
e!eitﬂkéggeql in28it® {)ﬁg‘gda?ts @Ela@’;ﬁg rﬁgﬁm‘g ey SroGnk o1t Q@Qak%ngld peak

m Xt ure was sat urated aqueo

S attultiplicitiboire desigmted asofollowhes, siaglet;ido doubleﬁ dkll elovblst of doublets;
filtered, then solvent was rem)ved in vac

(t@nwpbkapmltméﬁtsc)t tgiplesifh gRarigtzbrisy Brogd |Slgl|gi?&| m, igpitipiet.

Addi ti
distil | i 8&8% q\%ﬁ?&%w &}ﬁ)\?\géfn@bhl;&lseq.ﬁ%agents. Boc or
r eBOCY i-bigtySd adanyatdydin o OHefludronydmbthid, cztrlljk&mté héMMl Nd

collected by filtration. 25 The wet cak
wmﬁhzlmqyplzolme, M5 metapesulipg; BHAer PH’%duﬁoa&opxbtf@ame or

OHunlé’% base; NMP: N-methylpyrrolidinone; BOP reagent: benzotriazol-1-
yloxytris(trimethylamino)phosphonium hexafluorophosphate; DCC: 1,3-
dicyclohexylcarbodiimide; EDCI: 1-(dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride; RT: room temperature; tr: retention time; h: hour(s); min: minute(s);
PyBrOP: bromotripyrrolidinophosphonium hexafluorophosphate; TBTU: O-(1H-
benzotriazol-1-y1)-N,N,N’,N’-tetramethyluronium tetrafluoroborate; DMAP: 4-N,N-
dimethylaminopyridine; HOBt: hydroxybenzotriazole; HATU: O-(7-azabenzotriazol-
1-y1)-N,N,N',N'-tetramethyluronium hexafluorophosphate; DIBAL-H:
diisobutylaluminum hydride; Na(OAc);BH: sodium triacetoxyborohydride; HOACc:
acetic acid; TFA: trifluoroacetic acid; LIHMDS: lithium bis(trimethylsilyl)amide; m-
CPBA: m-chloro: 3-chloroperbenzoic acid; AIBN: 2, 2’—azobisisobutyronitrile;
DMSO: dimethyl sulfoxide; MeCN: acetonitrile; MeOH: methanol; EtOAc: ethyl
acetate; DMF: dimethyl formamide; THF: tetrahydrofuran; DCE: 1,2-dichloroethane;
Et,0: diethyl ether.
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WO 2006/ 004833 PCT/ US2005/ 023099 produce 1.5 kg
6- (1- hydroxy-| -nmet hyl -ethyl )-5-nethyl -3Hpyrrolo[2,1 ]

WA 206494883 azi n-4-one with a purity of 96-99% PCT/H20DKA23099

N. N 5 B) 6-Hydroxy-5-nethyl-3Hpyrrolo[2,1
f1[1,2,4]triazin-4-one Ao 3- neck, round
bottom fl ask as equi pped w W@r&ﬁ. cal stirrer and
a cooling bath of ice/ ac one TB tms was charged 20

g of 6-(1-hydroxy-1- msth
et hyl ) -5- et hyl - 3H—pyrro|o ]t n- 4- one,
235 nL of THE and 47 n. &0% queous hydro

per oxi de. An exothe fr -7 Cto 7.3 Cwas observed
and 10 the mxtur c\a solution. To this was
added a pre-cool e of 28.5 nL water and 63

nmL net hanesul f oni c aC| d er 40 mn, keeping the

t e T8 FMéH04-0E hitERIX y-5-me .
st |lqr(r ed at g@ Cfor y95 m%ﬁgﬁrtrlblﬂ)[ @lfﬂlgltg%t& g‘h‘ YMoxfiphenyD)-3
reacti on was conpl et e; (2-phenylacetylithianrea was quenched,

while keeping it at -2 C, by adding it portion w se

to a cooled solution of 28.5 nL water, 89 g NaHS®3 and

128 15 nlL 28% aqueous ammoni um hyad oxi de over 40 m n,

at 15 Cto 25 C The m xture -\was istirred at room
tenperature for 20 mn; pHiwa ~80NHNd a peroxi de

test was negative. The | ayer ereparat ed and the
aqueous |ayer was extracte®with T'OO m.  THE The two

PO L T e

added 261&: mL water and the concentrati on conti nued 20
unti | nmL of é?l vent. was_ renoved. The slurr

11 t or o TAETE AL O HRE" AS-HRoh B3-S RS RIEroIREdr

10 t fl?zoﬁ]‘?l‘gz}]zﬁt =6 c%?ﬁﬁig‘?ﬁ?%&ﬂ tes ek }%Iaéedgeim %ﬁl&/%gcql?%mg to the

15

20

25

12p15dedyr&3fde§erl’b¢d llm)I%lﬁdlmitéwlPatéi’tﬂ-App}ibﬁtiﬂmﬂehalNo 09/573829, and
ful 2,;‘%tr| azin-4-one, 75.9%yield, 96.5%purity. OO
NH7-2k¢ jf THE)was prepargdigndsy an imed simesphergcing cooled to -10 °C. To this

|
ST T R ———
P%fe@&%%ﬁé&&ﬁ@ﬁﬂc@%ﬂﬂeﬁip@fa&r@& 3. ‘QZ kﬂne reaction mixture was held at

6- hydr oxy-5-net hyl - 3H-pyrrolo[ 2,1 f

1,25-43 ¢ uatili qomplasaghen cooled to 0 °C. A solutlon of 9.9 kg ammonium
chloride in 36.7 kg water was prepared and cooled to 5 °C. The organic reaction
mixture was added to the ammonium chloride solution at a rate to maintain the
internal temperature < 15 °C. The phases were allowed to settle and the lower aqueous
phase drained off and re-extracted with 9.5 kg additional THF. To the combined
organic phases was added 8.6 kg EtOAc and the mixture washed with 7.6 kg of
saturated aqueous sodium chloride solution. The reaction mixture was filtered, then
solvent was removed in vacuo (temperature < 40 °C) to about 1/3 the original volume.
Additional EtOAc was added with continuing distillation until the THF level was <
7%. The resulting slurry was cooled to 0-5 °C, then the solid collected by filtration.

The wet cake was washed with cold (-10 °C) EtOAc, then dried in vacuo at 40 °C to
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4.6 kg of diisopropylethylam ne and 17.0 kg of THE was
cooled to 0-10 C, then treated with 2.6 kg pival oyl

w@hioeni43s3 at a rate to maintain the tenperaturBCRUSDOIN23099

10

15

20

25

The m xture was stirred until the reaction was

camRef b B BT gty s etk Teratz

dl i dxHlaein-phas phat £pEaY éf b609%The phases were
separated and the organic was washed with 10.2 kg

wat er. The organi c phase was filtered, then distilled
under vacuumwi th a nmaxi mumtenperature of 65 C
Addi ti onal toluene can be added amd distillation
continued until the concentrapt HTHE was < 8% and
the total reactor volune educed to 31 L. The
resulting slurry was cooled to NZ5 C and treated

t The sl
coBfcd PNet el PoRoRIA I Mhesiadione was

g 0|2| Sﬂrgks)ﬁ%}ht%ﬂr %EIE%% :I'@.Hla gt g{ #1884 & %qt¥1| ee':cfi wiin 9 mecgamcal stirrer

meatkild (t;0¢>lmgd»a31,o¢ mh/eitylshhe "p(yt’lﬁs)izv@s él&r%edfﬂofi %f56 ~(1- h%droxy- -methyl-
rra ester w a puri 0 -

it Javmp ot T2 iz ond, 235 mL of THF and 47 mL

4- 5,9, 19eo$1 rﬂg&ﬁ%&{%{r&ﬁd? L dxdibdrthy oty P32 LY Yhs observed and

pi val a

5- tire tiylurdb@ume 3, sémhbhym Ry Whhdded adre-Bholed sol
1,2, 4]tr| azi n- 6- pival ate (300 rrg?prei. ole so11t§onof285mL

P h\B KWF‘dé)UQCZaQDd aver 42)111141 kﬁ:ﬂph)g the tbmp2Pature between

DI 5 | 10
e rdeg%it 2057126, T8 Rty e S F o Bor insumi aﬂ%uaemdmated
C QeARTbn tvihs BRIN S '}Pfcﬁ@ﬁ Hﬁ @Qﬁ&&%@wﬁ@? kedéﬂlalggt itat-2 °C, by

wth ethyl acétate (1

oragdingdt persien wigesto saeepa]edtseldtlam df 2815 ineIdwdct f89S§N hHHDg and 128
Séi?%% concentrated in vacuo and purifi ed by silica
SHIUCY SRR MdyHyoxids itee 40 whintat 15°C26 25 °C. The mixture

sgv(%%%g g‘Eg %{I}e t@s %“—'I}ég»’fé Poj Z.b' L eB]g éyr%gl%(dza peroxﬁe te3t was

P@E£AIS20Tbd DPEO Kere fop@Bed/and ChdquBousafdrMal extracted with 100 ml.

THF. The two organic layers were combined and concentrated, removing 280 mL

solvent. To the thick slurry was added 250 mL water and the concentration continued
until 88 mL of solvent was removed. The slurry was filtered and the cake was washed
with 25 mL water twice and then 25 mL acetonitrile. It was dried by suction on the
filter to constant weight to yield 12.51 g of 6-hydroxy-5-methyl-3H- pyrrolo[2,1-
S1[1,2,4]triazin-4-one, 75.9% yield, 96.5% purity.

o 0
X(O‘%\TKLNH
N‘N//l

O 2,2- Dimethyl-propionic acid S-methyl-4-ox0-3,4-dihydro-pyrrolo[2,1-
Sfl[1,2,4]triazin-6-yl ester
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E) 4-(2-Fluoro-4-nitrophenoxy)-5-nmethyl pyrrolo[2,1
J1[1,2,4]triazin-6-yl pivalate To a m xture

wa2@hioeses 5- net hyl pyrrol o[ 2,1 f][1, 2, 4]tri azi nPGFYE2005/023099

10

15

20

25

pivalate (250 5 ng, 0.94 nnDI)

2-fluoro-4-nitrophenol (176 12 mmo]

and K2 domixtyuresd 21fke a-hy Oﬁ}‘rérljle%’s HayEglobit- fﬁé %Jragﬂazm 4-one,
ISP El SR TR Bty 60 %4 ten

CH% Sl v&ﬂ-& 6 g%%nvam%l%ﬂ@é‘ﬁt(ﬁ O] "méih@t&m&ﬁ@ﬁﬂhﬂie&dure <20 °C.

dried with s um Sul fate, concentrated in vacuo, and
p Thé fnigirdyasstiiedamgbthefreansion stas somplets bypHYLCethgn dd.8 kg of

oS adaer Al TowRtoRy 156 ke bt $% Mol Porebdigsiipycregen

tefsblution. The ph ted and th washed with 10.2
1 Pt sblutin. The phages were separated and the organic was washed w

f k% Ivaler4The organio -pﬁa@lwas'lfdteaeds dentdissitledfander vacuum with a

{ plasimyaienpasi %&’ﬁhen A%i% ebeshegin b aditons aiilaton
(oot ohel 2 QR %s <3, '\43%! R vas

e SO I on urne I nst ant

Afr&ﬁlrcec'f’to gl Dur&&esdlmg ﬂ@@y tia® BodIBs tOREDE Pednamhe&wmao 3kg
m.) and H20O (5 nL). The organic | ayer

s appmm embtr 1df¥ . élﬂlevs:]urty wﬁh@g [ 3\(C! aachbeld éercleh,tthm tag solid
in vacuo to gjve .the Lt]e ¢ nd

y v Gl srd o BgiOm N g oG eTOR Faa: T eebe bR deid 5-
F

T o, Rl L 2o ) e i Py P2
299%.f1[1,2,4]triazine To a sol ution of
4-(2-fluoro-4-nitrophenoxy)-5-nmethyl pyrrolo[2,1 5 A
1,2,4]triazin-6-ol (52 ng, 0.17 mml)-in DVF (2 nlL)

was added Cs2CC3 (65 nmg, cl

o=i;<_\ N‘NJ
D) 4-Chloro-5-methylpyrrolo[2,1-f][1,2,4]triazin-6-yl pivalate

To a mixture of 5-methyl-4-0xo0-3,4-dihydropyrrolo[2,1-f]1[1,2,4]triazin-6-yl
pivalate (300 mg, 1.20 mmol), phosphorus oxychloride (2.0 mL, 21.4 mmol) and
DIEA (0.5 mL, 2.80 mmol) was added toluene (10 mL). The reaction was heated at
110 °C for 4 hours and then cooled to room temperature. The mixture was diluted
with ethyl acetate (10 mL) and water (5 mL). The organic layer was separated and
dried with sodium sulfate, concentrated in vacuo and purified by silica gel flash
chromatography (eluted with 1 — 25% EtOAc/CH,Cly) to give the title compound (250
mg, 78%) as a white solid.
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0.2 nmmol ) and the m xture was stirred at RT for 10
m nutes. A solution of nmethyl iodide in DVF (0.2 niL,

w@2@e0m83 1 M was added and the reacti on sol BET/USR00&623099

10

15

20

stirred at RT for 2 h. The reaction was quenched wth
Et OAc (5 nL) and H2O0 (5 nlL). The organic | ayer was

separated, dried with sodi um siiN are_ a¥ek concentrat ed
in 10 vacuo to give the title c (35 ng, 65% as
avyellowsolid. F, NH2 O \ ) ANXON N2 H)

3- Fl uor o- 4- (6- net hoxy- 5- met\hyl gyrrol o[ 2, 1

fl1[1,2,4]triazin-4- vyl oXy $ ehjlm' ne 15 To a solution
N, =

of
4- (2-f1 uor o- 4- ni t r opf&nygxy) - 6- Mt hoxy- 5- met hyl pyrr ol o]
2,1- f][1,2,4]triazine 5ng, 0.11 mmol) in THE (1.0
m.) was added MeOH (1.0 ) followed by Zn (100 ny,

15 mml-(h-ﬁﬁgrd\m%ﬁﬂﬁeﬂ&z)-9—1§&hglgl9h}qlo[-ﬂlef][le,ﬁ,ﬂti'iaﬁin-&yl

was heated at 60 C for 3 The ution was filtered
t hr ouglpiadatet e0 and concentrated in vacuo. The

product, m xture ified b rid .

(el ut G Fosupiiig 4%%@%@&{%%3%& fﬁﬁfta&ﬂg?%wﬁ%te (250
ti SNl g % i, | AGri
e e
2{ Pieny) 1.12 ra} wanadded DR @M enl o The sexrction vas sirredad@om

49 , 0.60 ' Et OA 2 dd
(10 M0 S0 T LR (2 ) R R
t ‘ﬁalﬁr ?H% gll%a?]ﬁﬁ%}%ﬁﬁ% S d08rid with sodium sulfate, concentrated in

2-'pheny yanat det hanone. After 10 m n,
c onple tindpurified tyesilicaged flash chasmStogmphy (elutediwith 1 — 25%

reacting an aliguot of the reactjon mxture wth .
4 Fephe &ly)tga}weithﬁetlﬂ%commuﬁm@ @sﬂ@bm% solid.
t hi ocyanate which was detected by LCMS(ESr) nmfz 363 (M
+ H)+. The 2-phenyl -1-thi ocyanat oet hanone was used

directly without isolation or FR{ Nt heMOpurification.
10 J) 1-(3-Fluoro-4-(6-nethoxy- @ hyl pyrrol of 2, 1-
I11,2,4] triazin-4- o

yl oxy) phenyl ) - 3- (2- phenyl acet yl ) t hi our ea
<" N
HO—{Q N /)

N
F) 4-(2-Fluoro-4-nitrophenoxy)-5-methylpyrrolo[2,1-f1[1,2,4]triazin-6-ol

D

To a solution of 4-(2-fluoro-4-nitrophenoxy)-5-methylpyrrolo[2,1-
f1[1,2,4]triazin-6-yl pivalate (80 mg, 0.2 mmol) in THF (1 mL) was added a solution
of NaOH in MeOH / H,0 (0.2 mL, 1 M). The solution turned red instantly. After 5
minutes, the reaction was quenched with EtOAc (5 mL) and H,O (5 mL). The organic
layer was separated, dried with sodium sulfate and concentrated in vacuo to give the

title compound (52 mg, 85%) as a yellow solid.
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To a solution of
3-fluoro-4-(6-nethoxy-5-nmethylpyrrolo[2,1 fJ |

WA 206494883 azi n-4 yl oxy) benzenam ne (7.5 ng, 0.PRBUNWDHY23099

10 f]Taqu t%lf/? Fl&zqt . Gpmpoun

15

20

in CH2C12 (1 nL) was added a sol ution of
2- phenyl - I -t hi ocyanat oet hanone_(0.133 ni, 0.033 nmol,

0.25 Min ethyl acetate). 15 &Pt on was stirred
at roomtenperature for 20 m nu?@‘goncentrat ed in
vacuo and purified by silica ge ash chromat ogr aphy
(eluted wth 1 - 25% tOAc 12) to give the title
compound (6.1 ng, 50% ‘as é‘lyel | ow solid. 1H NWR
(CDC13) S 8.51 (s, 1H), 7.83 (s, 1H),
747(m5H) 731(m4H) 9(s 3H)374 (d, 2H,
&2 Jl_?-(i'-‘Fluox% ﬁﬂltf(i)heﬁb%y) d\@feﬁﬂxﬂs m&hﬁﬁﬁrlﬁM[Z lH) +

N N 1f][132,4]tuazme4 ( 6- met hoxy- 5 rret hyI pyrrol o[ 2, 1

f1[1,2,4]t ) - 3-

(ol Rbasolfian gl e U PRt rhasbeyyS rptw lgyiolol:-

‘ﬁ [ 120054 @Qﬁ%}ﬁm 1 YRR IPBRAPE mf) was added Cs2C0s (65 me,
4°Fl"uor ophenyl Jgf t hi ocyanat oet hanone To a sol ution

of 0.RlaB@N) @ﬂ@thqsgmxmrs apstiirgd atiRTE{CDAO rmﬁutes,)A welstiom dEmethyl

AI- @Hdg%l %ﬁéﬁl % gég EOYJOWJ%‘\[I;JA lg/lg Vf.ag @eg rgi‘?g%ﬁe‘actlon SO 1|1t10n was

t CHRRLA RT%of 2, ]]Shlgféé%tlt%%s Guchefiy BHON:R ) and H,0 (5

2- (4-11uorophenyl i ocyanat oet hanone in
vxhinhm Wiasongsmid lany'er was bopavatddydried with tsbédinmpmuifiafei andtcbnm:ntrated in

L. (3 Fl uor o:d- (6- met hoxy- 5- et hyl pygrol of 2, 1

(0] \ N\N/)

H) 3-Fluoro-4-(6-methoxy-5-methylpyrrolo[2,1-f1[1,2,4]triazin-4-
yloxy)benzenamine
To a solution of 4-(2-fluoro-4-nitrophenoxy)-6-methoxy-5-methylpyrrolo[2,1-
f1[1,2 4]triazine (35 mg, 0.11 mmol) in THF (1.0 mL) was added MeOH (1.0 mL)
followed by Zn (100 mg, 1.5 mmol) and NH4Cl (43 mg, 0.80 mmol). The reaction
was heated at 60 °C for 3 h. The solution was filtered through Celite® and
concentrated in vacuo. The product mixture was purified by a SCX cartridge (eluted

with ammonia in methanol (2 M) to give the title compound (15 mg, 50%) as a white
solid.

SCN
T
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yl oxy) phenyl ) -3-(2-(4-fl uorophenyl )acetyl)thiourea
The title conmpound was prepared from
wW@2d0bosss 4- (6- met hoxy-5 10 net hyl pyrrol o[ 2, 1 PCT/US2005/023099
f1[1,2,4]triazin-4-yl oxy)benzenam ne and
ﬁﬁ‘g4 £ uor ophenyl ) - 1- t hi ocyanat oet hanone in a sim I ar
ner ZxBhemdd-thiecyapatoethinnonends H and J of Exanp

(o T DB Soriioide Nagtor4d B, Olb mef ot éﬁécl@mmg}_vogg’added

glﬁﬁn&l&cetﬁﬂhlorﬁle ZG 066 m12 6)502nAhé1, (Hdrighto Fi‘(ﬁﬁcﬁf‘d 6.25 M Zolution of
484 +. 15 EXAMPLE 3 HH F NuN ISI Ol [/
o 2:phemy1 I\tblocyanmog]hanone After 10 min, completion of the reaction was

5 yl %&W@%y&%&&%ﬁﬁgﬁt R{uot o'fl_tlp lefé R)ln%gitudfe (\jx;lt%yi tpr}?enyloxy%amhne to

3 f(>2m e édﬂé@;s&ﬂh%nm&mwdvm vl deRcted By HANISESTHMAIZ63 (M +

1 I(IE ﬂw—phmyhydhmqu@hmwa)lorsa\y@t(md flireeshyopitlenwy lisplasien or
our?a To a solution of 4-am no-2-fl uorophenol

(5 UiIsatify | ndofi ne Chemical Co.) in CH2CL2 (5

rrL) was added a 0.25 Msol ution of 2-(4-fluorophenyl) -

25 1-thi ocyanat oet hanone (prepared using a simlar
10 p rbc edult- @-Fhmrb-ﬁe(@pelﬂiossﬁsmeﬁlylmmdo[2;1:1-}‘]{\1,6;‘4] Eviagipide

in E .The reacti on was
stl rred!? wép%yib@j&}-@g&g@ 685/ 023099 at room

tenper afdit &1fi@dn $0- ﬂh&%taﬁ% nfé%%? %tﬁléﬁ@ﬂhytrﬂlo‘{@@?ﬂl @Mtriazin-4-
purified by silica gel [Ffash chr omat ography

Wi ylbvcy_[lbenzélﬁﬁ?m&t CWB:h@-IQLO:Bﬁ )nmd) an (ZHz(fllaeél tnh)lveiscaddqzcbm milutlon of
(100 i 95% whi t e s% 5 1 :
Rl PSSR ORGPl £ el Y3 ietishaseate).

15 yl 'ﬁi%yr)aéc%on was stirred at room temperature for 20 minutes, concentrated in vacuo
and purified by silica gel flash chromatography (eluted with 1 - 25% EtOAc/CH,Cl,)
to give the title compound (6.1 mg, 50%) as a pale yellow solid. 'H NMR (CDCls) &
8.51 (s, 1H), 7.87 (m, 1H), 7.83 (s, 1H), 7.47 (m, 5H), 7.31 (m, 4H), 3.89 (s, 3H) 3.74
(d, 2H, J = 10.5 Hz), 2.44 (s, 3H); MS(EST") m/z 466 (M + H)*.

20
EXAMPLE 2
TIY T
o s © F
o\ S
N
1-(3-Fluoro-4-(6-methoxy-5-methylpyrrolo[2,1-f][1,2,4]triazin-4-yloxy)phenyl)-3-
(2-(4-fluorophenyl)acetyl)thiourea

25

° F
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fl uorophenyl)-3-(2-(4-fluorophenyl)acetyl)thiourea To
a mxture of 1-(3-fluoro-4-hydroxyphenyl)-3-(2-(4

w0 bawenogsbenyl ) acetyl )t hi ourea (24 ng, 0.075 nmmedP/PS2005/023099

10

15

20

25

4, 6-di chloro-1-nethyl -1 H pyrazol o[ 3, 4-d] pyri m di ne
(15.3 , 0.075 mmol , preparation: J. Og. Chem 1958,
10A23, Fluarephienyd)- bdloeyasfatogthamoenes her ei n

oty v Setal BB CNTEY o SR il ity Vg adaea 4
at flidropitnyRdetil chloiR (0986 hhi0 0. JBSnbleAaiel). WHelte Mtibf fvas stirred
(2 nm) and Cl2 (5nL). The og{gam c layer

was
s epapem éempetatoeedfonil hiio g a2 s M sdutéon efoAdéntuorsapbanylil-

¢ SRV RRRAR 5B, RS S5 SR BE-AhSPRIEt B P caion
15 solid. MS(ESr) mlz 457 (M+ H+. EXAMPLE 4 HH F,
NuN\ F I I O 1 OOI/ fOHN IN O\ N

4-BR- Fl W'Elm()g'@l?m(fmymﬁmmmw][}Qrﬁtrébla)'lpﬁen
- 5- net r wl 20 ] , 2,41 Er1 azi n- 6-

ot byl o aNBHEWES B uofpbdpdacitk i )

4- (2- Fl oy @nedihddud@ Res pr¥parat i8Ryl @idinbx {5l 1, 2

,4]triazin-6-yl = ethyl carbamate -49 WO 2006/ 004833
PGh£tUgpYa 61002 BGH 9,2, 4Twiaaind-ytoxy ¥enfenamine and 2-(4-fluorophenyl)-1-

] 20 st DR o s 5SS oSO apd T of
r AR S MEEACEIshD ot G . 18 R 2, P, 1w,

st7.28 ed, 3H), 7dQr(i, @HDE3.89 (5 BHj, &7 R(sh2H'hé4 (£ 3 MiS (BEI5) m/z 484
qu((le\;I}th_(Ie)q with water (5 niL).

EXAMPLE 3

F N R
TrrirL
o) F
7 ~N
N

/
1-(4-(6-Chloro-1-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-fluorophenyl)-

Cl

3-(2-(4-floorophenyl)acetyl)thiourea

H H
FUN\H/N
S \g/\©\
HO F

A) 1-(3-Fluoro-4-hydroxyphenyl)-3-(2-(4-fluorophenyl)acetyl)thiourea

To a solution of 4-amino-2-fluorophenol (50 mg, 0.3 mmol, Indofine
Chemical Co.) in CH,Cl, (5 mL) was added a 0.25 M solution of 2-(4-fluorophenyl)-
1-thiocyanatoethanone (prepared using a similar procedure for the synthesis of

Compound A of Example 2) in EtOAc (1.6 mL, 0.4 mmol). The reaction was stirred
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5 The organic | ayer was separated, dried and
concentrated in vacuo. The m xture was purified by

w0 b@sho4sby omat ogr aphy (1- 5% Met hanol / CH2C12) tBCTUS®05/023099

10

15

20

the title compound (12.5 ngy, 32% as a white solid. F
/| N2 ~fOOHN N ON N 10 B) . B
4-at neommmpezmﬁﬂedor Ypmamuesy Forgentgathd fpxacre b purified by silica gel

R i D Bl 26 AR G ef oo e Bhe Sompoung

f](ﬁé@ﬁngbS%?]QszéG/hﬁe%h@t hyl carbamate (12.5 ng, 0.033
I'n et hanol m.) was added Zn (20 ngy, 0.3

mml) and NH4C1l (20 ng, 0.37 nmol). The reaction was

C MPbught-E(G Colers Tamab Enrmap Ble 4-¢ i ey
}he tit rgﬁ?wg (ﬁ @4_ lgha yggcé\ylmmlﬁ.e§ol id. CI:N O

uor op ny cetyl 15Socyanate 20 To a
sol ut i div s maperesifdr(3eflucte - arapipbenilad€2-&v de (77 ng,

4B oRhn DG VA SED Gl B TP} o -1 ity -

GBLRI LS Bi 1n0hy ) ilgrgeimns ogt ivnenos,

r e38¢ 85 nhe\disclbanat eflwhich 8OhdCeihdncagorhted ibgt réibmnce?)(hndt K005 (10
this time, nost of the solids |

two days
5.0 GLanaial) waRca et DR (Wl eGGOn 853 S0t at KT for 24 h.
anﬁleyrﬁéél E}% u%&l@{l‘%wqﬂ \;/'cnela(Z'Hfll_‘)eﬁMl (‘:”iﬁz(\ﬂetﬁﬁ) Glf'he%]'gamc layer

correspon

2~k s%batﬁtfedpdr&ld)&bﬁlﬁg‘cﬁﬁmh @ﬂllféla,rmhé!antrra&ﬂljh tvmn@ efnﬂqmnfled by
guenchi ng of the i socknat e Wt
r eramrsswhawaﬁree@%wﬁi’ de give tb%le% C@IBP@MéZ%W%g 168 as a white

sI uf. 2006/ 004833
6%@%%%43)7( was redi ssol ved i n dichl or oet hane

(2 nm.) and again concentrated in vacuo. The resulting
resi due was redi ssol ved agEl n_i n d| chI oroet hane (2 ni)
to give a 0.25 M solutio 4 | uor ophenyl ) acet yl
i socyanate in dichloroethane, V\,hl ﬁh was used directly

in subsequent reactions. 5 N\n/N
)G RAS!
o 0 F

N\

HN ~ XNy

(0] \ N\N/)

4-(2-Fluoro-4-(3-(2-(4-fluorophenyl)acetyl)ureido)phenoxy)-5-methylpyrrolo[2,1-
Sfl[1,2,4]triazin-6-yl ethylcarbamate

0
haSve:
(0] \ N\N/)

A) 4-(2-Fluoro-4-nitrophenoxy)-5-methylpyrrolo[2,1-f][1,2,4]triazin-6-yl

ethylcarbamate
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D)
4-(2-Fluoro-4-(3-(2-(4-fluorophenyl)acetyl)urei do)phen

wW@00p084833et hyl pyrrolo[ 2,1 f][1, 2,4]triazi n- 6-RET/US2005/023099

et hyl carbamate To a sol ution of

4- (4- ammQ- 2- - 5- met hyl lo[2,1 f

1 o 4 P CRRER R e e ookl

i NfICH2 GliPia%ih-67b]) (29/@s:, 8%8e dnmd0 c%nfp%hﬁﬁz Fo EQ%mglg 1% DIEA (0.017

2- (4-fluorophenyl )acetyl isocyanate (
di Bt Srigemelria) CH2Gh €5 mda otas eddadeshyd tisocyamhtent0.078aml, 0.1 mL) and

B bl R 1O AR R e s .

5 coMaedighnicesyer Way APt dribdend EGREAHRVBS LS ture was

10

15

20

25

in nmethanol and filtered to give the title conpound.
Theurifigd by fBash cheomategrapliye(d-35% Mdtksiol/ChE, Clsh togive Hepitleompound

r gwi de of t ti.tle conpound as 15 a pale yellow
goﬁ?ﬁ%%@&‘yﬂ@%‘ﬂ@:g my, 40%. 1H NMR (CDCL3) 6
10.63 (s, 1H), 8.42 (s, 1H), 7.88 (s, 1H), 7.82 (s,
1H), 7.67 (dd, 1H, J = 12.1, 2.2 Hz), 7.28 (m 4H),

7.10 (m 2H), 3.73 (s, 3H), 3.36 WM )NH.2. 48 (s,
3H), 1.26 (m 3H); MS(ESr) rn/z + H +. 20
EXAVMVLE5 HH F/ NNOQO | S O IR NN~ ON NJ
4- (2- Fl uor o-4- (3-(2- (2 flxtor §phenyl ) acet yl ) t hi our ei do)
phenoxy) - 5- met hyl pyr 2, N2, 4] triazin-6-yl

et hyl carbamate To a sol ut Fom\ofy_ _

4- (4-am no- 2-f | uor ophenoxy) - 5- mretNnyl pyrrol o[ 2,1 25

b 2 L AR 2:fidboBRA S2RERRl ot Bol gt Stenn-on

(1 ) ethgcadch@shta sol ution of 2-(4-fluorophenyl)-1-
t hi ocyapat oet hanone (0.120 nL, 0.025 mol, 0.25 Min
et hyl ~ ak%t srlationcgfifhGufaora-4-witrophenopyeS-2ethylparaleldct-i on

S A SRR P00 oSSR v
déd Zul 0.1 i
i B L0 3 all{ oeln hvSgAa TELA ) i

( 5t roomytemiBefturadornl hafileratethtayh Kllite?, arnbiton MR (@130 to
s_12.41_és, 1H), 8.58 %s, 1H), 7.88 (m 3H), 7.28 (m
5igjve the title coppourd (8 neg, 70%) 9 a mhjte sali®7 (m 2H), 2. 46

(m 3H), 1.26 (m 3H); MS(ESr) niz 541 (M+ H+. 5

OCN
L
F

(8)} 2-(4-Fluorophenyl)acetyl isocyanate

To a solution/suspension of 4-fluorophenylacetamide (77 mg, 0.50 mmol, see
generally, J. Med. Chem. 2003, 46, 4333-4341, the disclosure of which is herein
incorporated by referene) in dichloroethane (2 mL) was added oxalyl chloride (0.175
mL, 2.00 mmol). The reaction was heated at 80 °C for 24 h and then 70 °C for two
days. By this time, most of the solids had dissolved and the reaction was yellow.
LC/MS analysis found a peak with a molecular weight of 211 corresponding to methyl
2-(4-fluorophenyl)acetylcarbamate, resulting from quenching of the isocyanate with

methanol. The reaction was concentrated in vacuo to give a yellow slurry. The slurry
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EXAMPLE 6 F/ NYNOS OI/ F OJN rO NN Ethyl
4-(2-fluoro-4-(3-(2-(4-fluorophenyl)acetyl)thioureido)

W@ b@nosag33 5- net hyl pyrrol of 2, 1-f PCT/US2005/023099
1[1,2,4]triazine-6-carboxylate 10 F NO2 O Y JN O NNi
A) Ethyl o . )
4n(agrqqy {ssovod in dicklops e £33 2 g1 BYRocBIrepd imvacuo. The

fl1l1 i az
l%ﬁ Jing 6l%(5ue W sr}ﬁdﬁsrorlg & h?lgnﬁji&g @?ﬂ@ aﬂg?ﬁ@(%v@é by M
C %lbﬁéiﬂ/ bﬁl B4- ﬁaérogﬁenyﬁ))a&&ylrf%ﬂyanm apdickibioethanSerhichFas used
especially exanple 61, the
dldgc¢tb’slurséb9@flu<%mif@ﬁtlpl§ hererin incorporated by
reference), 2-fluoro-4- nitrophenol (20 ngy, 0.125
mol ) and K2C03 (28 ngy, 0.20 mol) was added DVF (0.5

Mp). TRE2LHA6EI-13 254 ﬂﬁﬁi‘(ﬁﬂwﬁyl)ﬂ&tﬂ)lil@idoaﬁhmdxy) -55,
cooled to room tenperature and 2 of water was
added. nithylpywtolo[3,1ofEl.3 #1triazinch- yltqtbylgélrbaana/tas 20

\(I:Vgﬁ”g g S ; sggl\lé%eorf fO@g%%ugé ) eﬁ’lﬂqr% 'n\ég%)l {' Slelﬂéfloéﬁré)lonsl 5
V%?QQ%Q&?&%?I é?ﬂiﬁééﬂ@%ﬁ&@( 1280898 029 -mimdW OH,@1, [LNL) vas added
10 4-a(sdlugion 0627 z4fﬂuompbph3dm&ty) isgcyapathy2 it f)&Sd‘flgn ﬂ_lchloroethane)

J 2,4]t b ate. T

%F@%ﬂ%@ e ST RO ! SEnEE s PR bycearet

5 cbidu %n%k%trai‘tﬁ@‘ dAfPn6d rl'lB@ Mkﬁ&@wﬁ@@bﬂwntr@ecﬂmm&@ha and the
in THE nm.) was added (0.7 m.) followed by

Zmesﬁmasgspslﬁmﬂednmhythamuj amﬂ-lﬂlt;g_l(eago gyg'e the mlqmgound'h dhe
|r E@t&%é?wgna Vp%@?cf @y gft%cﬁy%atography toI p(%owde morévsf it ?itlg Scbr%pound as
15  apale yellow solid (combined yield 5.9 mg, 40%). 'H NMR (CDCls) & 10.63 (s, 1H),
8.42 (s, 1H), 7.88 (s, 1H), 7.82 (s, 1H), 7.67 (dd, 1H, J = 12.1, 2.2 Hz), 7.28 (m, 4H),

7.10 (m, 2H), 3.73 (s, 3H), 3.36 (m, 2H), 2.48 (s, 3H), 1.26 (m, 3H); MS(EST) m/z

525 (M + H)*.
20 EXAMPLE 5
H H
Trry
S (@]

o (0] F

HN PNy
o™\ N\N/)

4-(2-Fluoro-4-(3-(2-(4-fluorophenyl)acetyl)thioureido)phenoxy)-5-
methylpyrrolo[2,1-f][1,2,4]triazin-6-yl ethylcarbamate
To a solution of 4-(4-amino-2-fluorophenoxy)-5-methylpyrrolo[2,1-
25 fI[1,2,4]triazin-6-yl ethylcarbamate (8 mg, 0.023 mmol, preparation Compound B of
Example 4) in CH,Cl, (1 mL) was added a solution of 2-(4-fluorophenyl)-1-
thiocyanatoethanone (0.120 mL, 0.025 mmol, 0.25 M in ethyl acetate, Compound A

of Example 2). The reaction was stirred at room temperature for 1 h, concentrated in
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material. The solution was shaken vigorously and then

heated to 75 C LCO M5 analysis after 4 h showed the
wale®snem3pr oduct and many ot her peaks. The reaPCT/U8200£623099

10 filtered through a coarse filter and the filtrate

was concentrated to a giv a brown residue

Thésuesing parifigd by sidise g ih ﬁhl‘PPIEt%li%PIWa(%‘éf‘dl Wik bugh%an
HPIE%KUGI? CL) 6 i%fn;l gm?%o%h& . fn{l%h@% 8s g}aﬁ & yellow solid, 5

ate S co
t helMRIi(CDE1LH @eosng, ﬂa) 3. 38r@dHJW>88%ﬁ£3H|)N7328 @ﬁssmsedz (m, 2H),
in the next step wthout further purification.
Et Byi2 (s, 2H), 3.37 (m 2H), 2.46 (m, 3H), 1.26 (m, 3H); MS(EST") m/z 541 M + H)*.
4-(2-fluoro-4-(3-(2-(4-fluorophenyl)acetyl)thiourei do)
phenoxy) - 5-
met hyl pyrrol o[ 2, 1J] [ 1, 2, 4] (X AWIPIE 6- car boxyl ate To a
suspensi on of ethyl

4- (4- am no- 2-f | uor ophenoxy) - 5: mst}(hylh rrolo[2,1 f][
1, 2, 4] tri azi ne- 6- car boxyl at myy (0.6
rrL) was added a sol ution of 20 s O

(4-fluorophenyl)-1-th{ocygnatoet hanone (0.5 ni, Fo. 12
mmol, 0.25 Min eghyl }ac e Conpound A of Exanple
2). The reacti on éﬁ at room tenperature for
15 mnutes, L i ndi cated nostly starting
material. The feaction was warned to 45 C, after 30

¢l ouayealid R A GRSt d R LT Tpfenowy) 5

desired produGhethylprréiom;i- ﬂPl Mﬁrﬁﬂﬂé@c:ﬁ%oﬂ&laf@om
tenperature for an additiona evaporated to

10 dryness, and purified by columm chromat ography
eluting with 1-7% ethyl acetate/dichl or thane to the
title conpound (9 ng, 17% over al for 3 steps)
as a white solid. 1H NMR (CDCL13) .45 (s, 1H),

8.66 (s, 1H), 8.18 (s, 1H), \7.92°(dd, 1H J = 11.4,
2.4 Hz), 7.90 (s, 1H), o 53 6/ 004833

PCT/ US2005/ 023099 7. 41 , £.29 (m 3H), 7.12
(m 2H), 4.38 (q, 2H, o: 7. 7 3.73 (s, 2H), 2.82
(s 3H), 1.40 (t, 3H/ J = 7 1 FE ; MS(ESr) mlz 526 (M

K'% " E@IYPL(E quoro-éf_| mtrophenoxy) S-m(e)thNylpyrrolon 1 %[1 2.,4]triazine-6-

carboxylate

To a mixture of ethyl 4-chloro-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-

15  carboxylate (24 mg, 0.10 mmol, preparation: See, US Pat. No. 6,670,357, especially
example 61, the disclosure of which is hererin incorporated by reference), 2-fluoro-4-
nitrophenol (20 mg, 0.125 mmol) and K>CO; (28 mg, 0.20 mmol) was added DMFEF
(0.5 mL). The reaction was heated at 70 °C for 20 minutes, cooled to room
temperature and 2 mL of water was added. The mixture was filtered, the solid was

20 washed with water, and dried to give the title compound (36 mg, 100%) as a light

yellow solid.
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5 Et hyl

4-(4-(3-(2-(4-fluorophenyl)acetyl)thiourei do) phenoxy) -
W®G2000004893 pyrrol o[ 2, 1J][ 1, 2, 4] tri azi ne- 6- car borRgT/HS®05/623099

H/ NYN\ A\ 1 SOI / HOF 10 A

1- (2- (4-Fl uorophenyl )acetyl)-3-(4-hydroxyphenyl )t hi our

ea To a solution of 4-am no-phe i > 0.1 nmmol
Aldrich) in Cl112Cl12 (0.55 nl) vvased a solution of
2-(4-fluorophenyl)-1-thi ocyanat aet harfone (0.5 ni,

0.125 mmol, 0.25 Min ethyl \acet te Compound A of
Exanpl e 2). The reacti on\wag terred at room
tenperature for 10 m nutégs, J\/S/Janal ysi s indicated
formati on of the 15 t/_l e conpod\Hd The crude reaction

m xture was used directly in the next reaction. B)
Et Byl Ethyl 4- (4-ammo-2 -fluorophenoxy)-5-methylpyrrolo[2,1-f][1,2,4]triazine-

4- (4- (3, <°2§}§ uor ophenyl ) acetyl )t hi our ei do) phenoxy) -
5- net h{T Pa f2,1f]1[1, 2, 4] tri azi ne- 6- car boxyl at e
To a roppatsBRmeh 3t bth§l A£01-HhbeM- ﬁftro?héﬁﬂxy) 5-methylpyrrolo[2,1-
4-chl oro-5-net hyl pyrrol o[ 2,1

5 1 Al ¢tiiazingr6-carboaylpox§6 at&O(lMotbgnTOIH)G .Ormd)) wag fadded MeOH

bt A En b 7130 B, g G D e L3 L e 4 BiinSD. The

’31?9@101{ ate 960 Hﬁ%lvérnﬁ %ht aE@ _a%l?l'yglg 1ﬂc9ca§ed¥n))stWartm g

| uor ophenyl”) acet
( Ambayeginb me‘sbmtio}lt\ims@hﬂ&a v(igl)rEusleand)th@ﬁ heared fo. 75T® LC/MS
reactlon was shaken at room tenperature. After 30

mi #halysey aftst 4haahgwpd theriepizedt rradwas snd ynapy othee peakyhdhe reaction was
10! eﬁﬁéﬂe&) Ehrg‘tgghv\@goﬁstel ler naghe{ 81?1%1 & SIPSRL a?ed?t 1veg§§ ing of a

was evapora ness. uri IOﬂ

bybl‘s)lvdnl eddgs! Ttmegﬂ@é W agpdhdee hmTHFgmmApmed tioudfan¥@PLC filter
2006/ 004833 PCT/ US2005/ 023099

rrelteﬁldﬁbg AT @lﬁarcfﬂ&ﬁ@t FIétﬁ él)ltrfpw B#p derpentidicd ésvqced tpgiva ad mg of the
{gné;gotu%g agma rude %Vhlec% (via/_s\éfs/g%rﬂtglﬁ B! step ttlllo%rt1 further

froma o ra
acpjraf;cgtldmchl oromet hane) again did not renove all of
the inmpurities. The resulting solid m xture was
15 washed with nmethanol and dried to provide the title

TN TN T R S—
ZH;M gsme pyr?ol?;@l iﬂ[l ZH]trla)Eflﬁa% @%ﬂzbo%gbatez Z') ’122( r8n2 (s,
3H), 1.Toa @mspempn gf ethy;l At(4ranyino sl Egpphenaky)-SoR tyipyFrolo[2,1-
H) fj- [1,2,4]triazine-6-carboxylate (54 mg) in CH,Cl, (0.6 mL) was added a solution of 2-
20  (4-fluorophenyl)-1-thiocyanatoethanone (0.5 mL, 0.12 mmol, 0.25 M in ethyl acetate
Compound A of Example 2). The reaction was stirred at room temperature for 15
minutes, LC/MS analysis indicated mostly starting material. The reaction was
warmed to 45 °C, after 30 min most of the suspension had dissolved to give a cloudy
solution. LLC/MS analysis indicated mostly desired product. The reaction was shaken
25  atroom temperature for an additional 2 h, evaporated to dryness, and purified by
column chromatography eluting with 1-7% ethyl acetate/dichloromethane to the title
compound (9 mg, 17% overall yield for 3 steps) as a white solid. 'H NMR (CDCl3) 6

12.45 (s, 1H), 8.66 (s, 1H), 8.18 (s, 1H), 7.92 (dd, 1H, J = 11.4, 2.4 Hz), 7.90 (s, 1H),
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EXAMPLE 8 HH F NN I I O 1 SO/ F 10 SAINON NJ
4-(2-Fluoro-4-(3-(2-(4-fluorophenyl)acetyl)thioureido)

W@ b@nosagl3 5- net hyl pyrrol o[ 2, 1-f][1, 2, 4] t ri azi PEBUF1005/023099

10

15

20

25

pi valate To a m xture of
1- (3-fl uoro-4-hydroxyphenyl) éZ (4-
£ [Tl @mHEDYT 29 ¢t §H), Thk 20, &5D( 608 gy, 2ED 11=97 Ak, 3.73 (s, 2H), 2.82

R 1E ety 2oL B s R L BT 0 ¢

mol , Conmpound D of Exanple 1) and

1, 4- di azabi cycl o[ 2. 2. 2] oct ane (DABCO, 21.3 ng, 0.19
mmol ) was added MeCN (5 mBXAMRLE&acti on was stirred
at RT for 1 h and concentrated 'n cuo The resi due

was purified by flash chroma ra ed with
15% MeOH / CH2Cl12) to give t o 0 d (91 nmg,
86 %9 as a white SO|I : 200 13) 2.40 (s,

1H), 8.54 (s, 1H),,7 729(m 4H) 7.12
(m 2H), 3.71 (s, . (s 3H), 1.39 (s, 9H);
MS(ESI +) nfz 554 )k, 55 WO 2006/ 004833

PCT/ US2005/ 023099 ° EXAMPLENO F NN SOl / OON O
N NJ

4-(2-Fl uEtbylm—(43436(2-(ékfhmahm)y)a)cetm)dnipemi@)phmy-ﬁ- 5
;\Eﬁt hy! pyr rol %{eél ]lp 1]1%1’%)[% ILH[II Iu?zn?e- capl!)oxyll atEae 5

| t
BN
T
HO F

A) 1-(2-(4-Fluorophenyl)acetyl)-3-(4-hydroxyphenyl)thiourea
To a solution of 4-amino-phenol (11 mg, 0.1 mmol, Aldrich) in CH,Cl, (0.55

mL) was added a solution of 2-(4-fluorophenyl)-1-thiocyanatoethanone (0.5 mL,
0.125 mmol, 0.25 M in ethyl acetate, Compound A of Example 2). The reaction was
stirred at room temperature for 10 minutes, LC/MS analysis indicated formation of the

title compound. The crude reaction mixture was used directly in the next reaction.

B) Ethyl 4-(4-(3-(2-(4-fluorophenyl)acetyl)thioureido)phenoxy)-3-

methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxylate

To a room temperature solution of ethyl 4-chloro-5-methylpyrrolo[2,1-
fI[1,2,4]triazine-6-carboxylate (7.2 mg, 0.03 mmol) (for preparation see U.S. Pat.
6,670,357, the disclosure of which is herein incorporated by reference) and DABCO
(7 mg, 0.06 mmol) in acetonitrile (0.5 mL) was added 1-(2-(4-fluorophenyDacetyl)-3-
(4-hydroxyphenyl)thiourea (0.5 mL, 0.05 mmol). The reaction was shaken at room
temperature. After 30 min, LC/MS analysis indicated mostly product. The reaction
was stirred at room temperature overnight. The mixture was evaporated to dryness.

Purification by silica gel chromatography (eluting with 1%
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HO A)
1- (3- Fl uor o- 4- hydr oxyphenyl ) - 3- (2- phenyl acet yl ) t hi our e

W@2006/08483D| ut i on of 4-am no- 3-fl uorophenol (50PEMUSIN023099

10

15

20

mmol) in CH2C12 (2 nL) was added a sol ution of

2- phenyl - I -t hi ocyanat oet hanone (2 nl, 0.4 mmol, 0.2 M
i nmethnodtiivhlorernethane pravidgsiche dedired pradughensamipatet yeth

iRGLHEe. v Ssoend Rfiont Mk ST SrikErebhY oy
tigbliBte/EAIROHREhandalH Al AbEreVRTe GRIOE el ifiputitied. OTIH réSulting

a residue that was used without further purification.
150BJ mixture was washed with methanol and dried to provide the title compound (6

4- (2-Fl yoro-4-(3-(2- a I L QU ei no -

il gy posloy a0t Gl T34 1) E7 Y Bk 16
Vi 1t ol - I 2 =

(1, BRI TR e the T2 PP T Qﬁr@ %9/?85‘1’%%{- 71 Ho),
Camdi 22 (ExGp 1 401), 3HLJ 371 HaprMSEEST) 08 (M + H)".
hydr ox%[ﬁwgnyl )(- 3-(2- ph?nyl acgfill ) t hi our ea (nié ng, 0.05

mmol ), cesium carbonate 20 (spatula tip) and DVF (2

nm.) and warned to 100 C fqugﬁ,ﬂl},E'ghe m xture was

concentrated in vacuo. The residue was purified by
flash chromat ography to giye the Hti

| e conpound (6.2
ng, 25 % as a white solid. 1 12. 46 (s,
A ( ¢ 7.31

1H), 8.50 (s, 1H), 7.88 (

(m 2H), 3.75 (s, 38),\2.4 1.40 (s,7 9H);
MS(ESI +) nt/z M + 3 #\25 EXAVPLE 10 -56 WO
2006/ 004833 PCT/US20 | SOI/ F

0 09/) FNNY O
SNI N N
1- (4- (4a, 7a- D hydr ot hi eno[ 2, 3-d] pyri m di n-4-yl oxy) - 3-f
| uor ophéifugo¢(3-@- (%ﬂWWBW%CFHMVPIQ'ﬁPWE%?‘W‘

a mxture of 1-(3- | I X~ B fi (4 5

fl uor ophenyl) a%léﬁ'i'ltl éﬂ%{;fé&f,‘%?{f@%%@ﬁgx&gﬁ% :

Conmpourth #m@frufexd@mp3efhdbro-44rydroxyphenyl)-3-(2-(4-

chl oro-5-thieno[ 2, 3-d] pyrimdine (12.8 ng, 0.075 mmol

c FhesordieayagetEiouer 0 mad- 19mmay; Gompringc) ef Bxamplp 3), 4-

0CL NS s(RABAR e Brofs, 11 9, R AR Y piVRSe 366 6L, HBENuG,
Compound D of Example 1) and 1,4-diazabicyclo[2.2.2]octane (DABCO, 21.3 mg,
0.19 mmol) was added MeCN (5 mL). The reaction was stirred at RT for 1 h and
concentrated in vacuo. The residue was purified by flash chromatography (eluted with
1 — 15% MeOH / CH,Cl,) to give the title compound (91 mg, 86 %) as a white solid.
'H NMR (CDCls) § 12.40 (s, 1H), 8.54 (s, 1H), 7.87 (m, 3H), 7.29 (m, 4H), 7.12 (m,

2H), 3.71 (s, 2H), 2.43 (s, 3H), 1.39 (s, 9H); MS(ESI") m/z 554 (M + H)".
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m.). The reaction was stirred at RT for 4 h and
concentrated in vacuo. The residue was purified by

WO ewensB3phase preparative HPLC to gi ve the tiPCBEUS2005/023099

10

15

20

25

conmpound (13.8 ng, 10 40% as a white solid. 'H NWR
(CDC13) S 12.41 (s, 1H), 8.62 (s, 1H), 8.53 (s, 1H),
7.93 (dd, 1H, J= 13.8, 2.2ENAMPLE® (m 2H) 7.46 (m

1H), 7.29 (m 3H), 7.12 (m 2H), %.]m?/%(s,

2H) ;
MS(ESI) mlz 457 (M + H)+. O1 S
Ol/ F -- N15 SN
1- (3- Fl uoro-4-(5-et hyl - 4a, 7a ydr%t hPenopr? s- d] pyri

m di n- 4-yl oxy) pheRyl - 3-

(2- (4-f1 uoropheny/)) aget IQdurea In a sinilar manner
as described for the pr Natﬂon of Exanple 10, the
title conpound was prepar edVfrom comrerci al | y

gxgi b 3B Fu st R{RpRexVRA YY1t eia8) pliendRy)B-MethyTh Frofol 2,1-
1- ( 3-f | uor o- 4- hydr oxyfifile2ltyiaZinc@yl givhlator ophenyl ) acet
yl)thiourea (24 ng, 0.075 mmol, Conpound A of Exanple

3). 1H NMR (CDC13) S 12.42 (s, 1H), 8.67 (s, 1H),
8.53 (s, 1H), 7.88 (dd, 1H, J}=43.8, 2.2 Hz), 7.43

(s, 1H), 7.32 (m 3H), ~ze89ONmNIHNAT2 (S 2H),
2.67 (s, 3H); MS(ESr) mx 1?M H) 57 WO
2006/ 004833 PCT/ US200%50023099 EXAMPLE™12 HH F / NuN
\ I N N .
14 b PSR bhiev)s-GRbemossdibonsa o) by
m di n- 41y h 9¥)ieh 61y ajmiro-3-fluorophenol (50 mg, 0.3 mmol) in CH,Cl, (2 mL)
(2-(4-fluor o&l?_enyl %acetyl Jthiourea 5 To a m xture of )
1- vas $ddgd peolmting @f -)pppt.p-béﬂth)ocgar(ag)e@hpnone (2 mL, 0.4 mmol, 0.2 M in
&#ﬁ{g&%g&é}/ Q)I%Ebg(t% ? (t) %lep é:Jl 1)(. Zﬂler}gacti%hQJag SHHQA at room
C MefRperafir8eérR0 thidiuRROLG/MS ehalysid fidibared forkdatidn 6 theitfe? S
nol , commercially
compound. The mixture was concentrated to give a residue that was used without

further purification.

B) 4-(2-Fluoro-4-(3-(2-phenylacetyl)thioureido)phenoxy)-5-

methylpyrrolo[2,1-f][1,2,4]triazin-6-yl pivalate

A vial was charged with 4-chloro-5-methylpyrrolo[2,1-f][1,2,4]triazin-6-yl
pivalate (13.3 mg, 0.19 mmol, Compound D of Example 1), 1-(3-fluoro-4-
hydroxyphenyl)-3-(2-phenylacetyl)thiourea (16 mg, 0.05 mmol), cesium carbonate
(spatula tip) and DMF (2 mL) and warmed to 100 °C for 26 h. The mixture was
concentrated in vacuo. The residue was purified by flash chromatography to give the
title compound (6.2 mg, 25 %) as a white solid. '"H NMR (CDCl3) § 12.46 (s, 1H),
8.50 (s, 1H), 7.88 (m, 3H), 7.40 (m, 4H), 7.31 (m, 2H), 3.75 (s, 3H), 2.44 (s, 3H), 1.40
(s, 9H); MS(EST") m/z 536 (M + H)".

EXAMPLE 10
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avai | abl e) and 1, 4-di azabi cycl o[ 2. 2. 2] octane (DABCO
8.4 ng, 0.075 mmol) was added MeCN (2 nL). The

WO eamende883 was stirred at RT for 4 h and concenp@EHUSZIHOF/023099

10 vacuo. The residue was purified by reverse phase
prepar ative HPLC to give the t| conpound (11. 2 nmg,
31%9 as a white solid. E 45(s 1H),
8.79 (s, 1H), 8.61 (s, ‘w J= 13. 8,
2.2 Hz), 7.46 (s, 1H), m 1H) Em 3H),
7.12 (m 2H), 3.72 (s, , 2.51 (s, 3H) MS( ESI F)
nn/z 471 (M + H)+. NPLE13 HH F NN S NY NI

O/ F NNN H
1(4(7 7a- Di hydr o- fal—l—ﬁ'yrrolo[ZBd]pyrlmd|n4yloxy

a1 1ROl L2 pprimidipyd ylogy) 3 luoropheny)-3.(-d-
1- (3-fl uoro-4-hydr oxyﬂxh&mphénﬁ)a(c@tylﬂhlﬂﬁrea

fl uorophenyl )acetyl )t hi ourea (24 ng 0. 075 mol
Con‘pounEO Agixtyrs gbdH@- ﬂ;.)orodf hydroxyp enyl)-3-(2-(4-

comPRREhPUhoarel oA B (09 ol EhpPon A ByBBle ). 4
octlainfb wﬂaﬁpz 3&]gyrirgidide AZ:3 mg. ()75/mﬁloacb@ﬁﬁndvaa}y a\(aZIable) and

The reaction was stirred at RT for 4 h and

c ohdetizehicyelo| 22 glastise (BABCQ.&st ige0-f2S mpuel) vagadded MeCN (2

e AL
Wgwaé.ﬁﬁrﬁﬁ@lsby&e%}lsd ﬁlaﬁ@bt araflivt PI'FBCX7 5 d?j Stlérgolﬂ odnﬂ (13.8 mg,

10 114@%) 2 zsw&ug soh;? 4 WRIQPCIQ%& 4nfs, m, 8. 62 (s,glf()ms 53 (s, 1H),

15

20

4 93 Tad 31, Y 2Pes g B, 255 g s 180 . 742 (.

: XPHY, 8. 73 21); MS(EST') m/z 457 (M + H)*.

EXAMPLE 11
H H
F N. N
wrw(\@
pensact
NN
%/@
S N

1-(3-Fluoro-4-(5-methyl-4a,7a-dihydrothieno[2,3-d]pyrimidin-4-yloxy)phenyl)-3-
(2-(4-fluorophenyl)acetyl)thiourea

In a similar manner as described for the preparation of Example 10, the title
compound was prepared from commercially available 4-chloro-5-methylthieno[2,3-
d]pyrimidine and 1-(3-fluoro-4-hydroxyphenyl)-3-(2-(4-fluorophenyl)acetyl)thiourea
(24 mg, 0.075 mmol, Compound A of Example 3). 'H NMR (CDCls) 8 12.42 (s, 1H),
8.67 (s, 1H), 8.53 (s, 1H), 7.88 (dd, 1H, J = 13.8, 2.2 Hz), 7.43 (s, 1H), 7.32 (m, 3H),
7.09 (m, 3H), 3.72 (S, 2H), 2.67 (s, 3H); MS(ESI") m/z 471 M + H)".
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/NN
N- (4- ( 3- Cyano- 6- net hoxy-5-nmet hyl H pyrrol o[ 1, 2- b] pyri da

WQ R200640488DXY) - 3- PCT/US2005/023099

10

15

20

fl uor ophenyl) - 3- oxo- 4- phenyl but anet hi oam de F / N02 O
OCN ONN 10 A Ethyl

3- cyano- 4- (2-f | uor o- 4- ni t loPABHBLE)25- et hyl H- pyrrol of
1, 2- b] pyridazi ne-6-car boxyl at,_ﬁ T@ a m xture of ethyl

4- chl or o- 3- cyano- 5- net h¥ Ay pyri dazi ne- 6-
carboxyl ate (500 ng, 1.90 U Pat .
Application No. 2004/06¢ 15 espeC| aff y'rexanpl e 1,

the disclosure of whic s herein i ncor por at ed by
reference inits tllr

et ), 2-fluoro-4-nitrophenol
(361 ng, 2.3 mmol) 3 (315 ng, 2.3 mol) was
added DMF (5 nL). The reaction stirred at RTfor 2h

The reacti on was !guenched with water (5 nL

m tt(@rduopesd(7-meshddlaziaidihydrefbiengl mgnyhnwﬂrxlnxy)phenyl) 3-

water, dried to giv title 30 ny, 86%
as a light yellow d T(&%ﬁmfﬁph Wﬁgﬁgw&ﬁ%%
PCT/ US2D9 2 hiR@8OF 1E3lﬂuNké24@ydfbx§ghen9)I\3 {d-(42 B)
Et hyl 4- (4- am no- 2-f | uorophenoz& cyano-5-neth

r oflegroptenybiqeysl ltiquica £246mega0.0 ynmle mpauMMéam 3), 4-

oyTiaor PR RO F s e RERanE LSRR E i et

m@a)lalbl@) anldel 4331&%310 Zaﬂg&ﬂné\/g%(?@ Bl4)mé, Qi d)’@’YﬁﬂloDYWas
Zn (200 nmy, 3.0 00 nmy, 3.7 nmmol).
Thasldeé 3G (2 whs. Tﬁh@te@dtlm wsﬂostmeﬁmt RT flor 4 hidntl epretntragd in

concentrated.in vacuo The fi ate was purjified b )

SORta TBt Goider R puaried PY esRes RhOR BT REELCEt 2Ve fhe e

g'o?bi‘%naﬁoﬁhﬁd‘(i 1.5 6.C 8199 B8 whte QoI 'H AR @D @,)VE13.85 (s, 1H), 8.79 (s,
1H), 8.61 (s, 1H), 7.93 (dd, 1H, J = 13.8, 2.2 Hz), 7.46 (s, 1H), 7.43 (m, 1H), 7.28
(m, 3H), 7.12 (m, 2H), 3.72 (s, 2H), 2.51 (s, 3H); MS(EST") m/z 471 (M + H)".

EXAMPLE 13
F N R
A W/\Q
/Y TN
Q@

N N
1-(4-(7,7a-Dihydro-4aH-pyrrolo[2,3-d]pyrimidin-4-yloxy)-3-fluorophenyl)-3-(2-
(4-fluorophenyl)acetyl)thiourea
To a mixture 1-(3-fluoro-4-hydroxyphenyl)-3-(2-(4-
fluorophenyl)acetyl)thiourea (24 mg, 0.075 mmol, Compound A of Example 3), 4-
chloro-7H-pyrrolo[2,3-d]pyrimidine (11 mg, 0.075 mmol, commercially available)
and 1,4-diazabicyclo[2.2.2]octane (DABCO, 8.4 mg, 0.075 mmol) was added MeCN

(2 mL). The reaction was stirred at RT for 4 h and concentrated in vacuo. The

residue was purified reverse phase preparative HPLC to give the title compound (5.3
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10 F/ NYo\ O\l 0OOCN ONN 2 C Ethyl
4- (4- (benzyl oxycar bonyl ) - 2-f I uor ophenoxy) - 3- cyano- 5- ne

W bopbb4sps/r r ol o[ 1, 2- b] pyri dazi ne- 6- car boxyl at ePCTTOSR05/023099

10

15

20

solution of ethyl
4- (4-am no- 2-fl uor ophenoxy) - 3- cyano- 5- met hyl H 15
pymg .ol 65 )1as 2 whipeysalidaz HNME- (&el)@@)@ll%ﬁ@ (% 4210, $iéf (s11HY 8.44 (s,

TR, s B S e T 4 PSP o D REER0 %6, 7.13

E‘-(’a]%% T@HTUDJ 9.6 HAss. m{ : U9 MAE, SHij; MSESTY nBZ o2y,

e solution was fi ered, concentrated in vacuo
and recrystallized from Et OAc/ CH2C12 to give the title

compound (490 ny, 84% as ' lid. 20 -60 WO
2006/ 004833 PCT/USZOOS/OZé%@gﬂh&ﬁEZSHO CN N N D
Benzyl

4- ( 3- cyano- 6- ( 2- hydr oxypfF .o. pyrrolo[
1,2 b] pyridazin-4-yl oxy) - ohenlca at e

sol ution of ethyl

4- (4- (benzyl oxycar boRyl ) - 2 f&Morophenoxy) 3-cyano-5 5
nethylkkpyrrolo[loz- riNgazi ne- 6- car boxyl ate (123
ng, 0.25 mmol) iy T N ) was cooled to OC. A

sol ution of nethyl magnesMum bromni de (0.336 niL, 1.00

mol orﬁ/k} ng! 'Zﬁneﬂﬁ& %ﬂwg}?ﬂ@kt’&oﬁ"i ¥ Lﬁ#giaiid -Alyfdxy)-3-

at R m nut es. I magnhesi rom d
(0.336 n_, 1. Oﬂunmljhenﬁl)m-mxa)-d' phenylbetaadtisocamited t he
solution was heated to 60 C for 30 m nutes. Ethyl
acetate (10 nL) and water (5 nlL) 10 was added and the
organic | ayer was washed, sepatgated, fpjed and
concentrated in vacuo. The m'xtvvas purified by
flash chromat ography (20 - 50967\\;' in CH2Cl12) to

give the title conpound ( 7rrg 81% as a white
solid. F/ Nuo 0 ~ X
5

A) Ethyl 3-cyano-4-(2-fluoro-4-nitrophenoxy)-S-methylH-pyrrolo[1,2-

b]pyridazine-6-carboxylate

To a mixture of ethyl 4-chloro-3-cyano-5-methylH-pyrrolo[1,2-b]pyridazine-6-
carboxylate (500 mg, 1.90 mmol, see U.S. Pat. Application No. 2004/063712,
especially example 1, the disclosure of which is herein incorporated by reference in its
entirety), 2-fluoro-4-nitrophenol (361 mg, 2.3 mmol) and K,COs (315 mg, 2.3 mmol)
was added DMF (5 mL). The reaction stirred at RT for 2 h. The reaction was
quenched with water (5 mL). The mixture was filtered and the solid was washed with

water, dried to give the title compound (630 mg, 86%) as a light yellow solid.
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o\l O CNHO NN 15 E)
Benzyl 4- ( 3- cyano- 6- hydr oxy- 5- net hyl H pyrrol o[ 1, 2- b] pyr

WO cdsiosd3 yl oxy) - 3-f | uor ophenyl carbamate To BCT/US2005/023099

10

15

20

sol ution of benzyl

4- ( 3-cyano- 6- ( 2- hydr oxypropan-2-yl)-5-nmethyl H

pyrrol o[ 1, 2- b] pyri dazi n- 4-yl ox 3 grrophenyl car bama
te (97. ng, 0.2 mol) in CH2Cl12 ) was added to a
prem xed sol ution of hydrogen peroxide (0.033 nL) in

20 water and boron tritluonide di egferate (0.570 ni)

at -5 C. After 10 m nutlwgs, rg¥acti on was quenched
with sodiumsulfite soloti Ndeided, concentrated in
vacuo and the residuexecrystdllized with Et OAc and
hexane to give the title conpound (70 ng, 80% as a
white solid. -61 WD 2006/ 004833 PCT/ US2005/ 023099 F /
N\BY O Ethyl 44(4-a@inGR-fl@rvphénoxfy)-3-cyano-5-methylH-pyrrolo[1,2-
Benzyl 4- ( 3-.¢cyano- 6- net hoxy- 5- net hyl H pyrrol o[ 1, 2- b] pyr

i dazi n_bjpys}ﬁ%qw-ﬁfjcar W ¥bhenyl carbamate 5 To a

sol uti ; -5- -
i (3 cy o SRR St 3-cyangotr 2 fuore-dufrgphgnoxy)-S-methylft
b pyrola & 2+ bipdeiddziney)-e 8bdtylate (deny, céd amd}) i TIZB (hpl) was

?@813%”71\?%3}1 Enﬁqlf%%qﬁ@ﬁo ?I% S%ﬁlﬁ%ﬁ)@d@f@?gﬁmg, 3.7

Ut tdof de t r -
Ty TG SR VAR L8 e, FRend ol v
et’nd filaatvadsguliied bh alIOX caltridze (elngdedicEvianahesia ivMeOH) to
give the 10 title conpound 820 ., 7499 as a white
s dgiveithe itle cyppound @RO nge, Nj2%) g white solid.
4- (4- Ami no- 2- f | uor ophenoxy) - 6- met hoxy- 5- net hyl H pyrr ol
o[ 1, 2-

g N\ N7
)
8} Ethyl 4-(4-(benzyloxycarbonyl)-2-fluorophenoxy)-3-cyano-5-methylH-
pyrrolo[1,2-b]pyridazine-6-carboxylate
To a solution of ethyl 4-(4-amino-2-fluorophenoxy)-3-cyano-5-methylH-
pyrrolo[1,2-b]pyridazine-6-carboxylate (420 mg, 1.19 mmol) in CH>Cl, (10 mL) was
added potassium carbonate (200 mg. 1.43 mmol) and benzyl chloroformate (0.261
mL, 1.43 mmol). The solution was stirred at RT for 24 h. The solution was filtered,

concentrated in vacuo and recrystallized from EtOAc/CH,Cl; to give the title

compound (490 mg, 84%) as a white solid.
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b] pyri dazi ne-3-carbonitrile 15, To a solution of
benzyl 4-(3-cyano-6-nmet hoxy-5-nethyl H pyrrol o[ 1, 2-

wWhR@eniadaxi n- 4-yl oxy) - 3-f |1 uor ophenyl car barmat e ¥@DUSIYN5/023099

10

15

20

0.045 mml ) in ethanol (3 nL) was added 10% pal | adi um
on carbon (20 ng) and the m xture was stirred under
bal | oon of hydrogen for 2 h. The soI utio . filtered

through a pad of Celite angd nc nt r@te vacuo to
give the title conpound (12
N- (4- ( 3- Cyano- 6- et hoxy- 5- kagrrolo[l 2-b] pyrida

zi n- 4-yl oxy) - 3-

fl uor ophenyl) - 3- -4- net hi oam de To a
sol ution of

4- (4-am no-2-fl uorop e Qy,), 6- met hoxy- 5- rrethyIH

pyrrol o[ 1, 2- b] pyri dazi ne carbonitrile (6 0.02
) ) |Bﬁr@w4:1§-cy@mﬁ-)(211wdroxymom 20065 w4kl l-pyTrolo[1,2-

PCT/ US2Q05/ 230 | u
o phenylPYERAB RSP SRR s SEbaipates 025 ol
0.25 M ARolufbR¥t eth ?%@F@enﬁqmﬁfb@nﬁ)-gfﬂd@f@ﬁﬁéhgxﬁb cyano-5-

The reaction was stirred at" room tenperature for 2

mIF@t?iﬂﬁ -pyroricdsi-blpyedazine- G@Xﬂg@ (2 inigi 835 pymel) lin THE (5 mL)
1.- 259

L resscronitia CL B s fismiphimayiegiestish Bthide © 135 b, 0 mmol,

4

P ey S T P

7.72 (s
( rmetﬁjﬂ)nagﬁes?ﬁn d:)mmlﬂbIXO 336 i, (90 iBidpl, 33M 20 THR) W%E-I)added and the
2.18 (s, 3H); ESI+) mz 490 (M + H+

F splytiogy \@S\hege(btqﬁo IO minutes. Ethyl |a_lgetate I(El>§)AmL) ancil ?vater (SmL)
N'v(ras fﬁiﬁf&&%ﬂt%g %régg cﬁ%@f Whs 'Watsﬂé/d Héﬂ%ﬁlz[técp laPikd aftd LR in
f | M@i‘t@ Phe i Rtnd-vwA-pukitied 6p MastythroBawgaply 0et 50% @b Ae in
The title conpound was pr)e@ared from

4-CHCmita Glve-the gg«p 7 ;ng, 81%) as a white solid.

nmet hoxy- 5- met hyl H pyr rol o[ 1, 2- b] pyri dazi ne- 3-car boni tr
ile (Conpound G of 15 Exarrpl e 14) and

2- (4-fluorophenyl)-1-thi ocyanat oet hanone npound A
of Exanple 2) by the procedure scf, i be r Conpound
H of Exanple 14. 1H NWMR ©%% u, ., 1H, J=
12.7, 1.7 Hz), 7.95 (s, 1FD 7.34 (m

3H),
55
HO \ N. =
N

E) Benzyl 4-(3-cyano-6-hydroxy-5-methylH-pyrrolo[1,2-b]pyridazin-4-

yloxy)-3-fluorophenylcarbamate

To a solution of benzyl 4-(3-cyano-6-(2-hydroxypropan-2-yl)-5-methyl H-
pyrrolo[1,2-b]pyridazin-4-yloxy)-3-fluorophenylcarbamate (97 mg, 0.2 mmol) in
CH,Cl; (2 mL) was added to a premixed solution of hydrogen peroxide (0.033 mL) in
water and boron trifluoride dietherate (0.570 mL) at -5 °C. After 10 minutes, the
reaction was quenched with sodium sulfite solution, dried, concentrated in vacuo and
the residue recrystallized with EtOAc and hexane to give the title compound (70 mg,
80%) as a white solid.
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7.19 (m 1H), 7.04 (s, 2H), 6.87 (m 2H), 3.89 (s,
3H), 3.30 (m 2H), 2.27 (s, 3H): MS(ESI+) mz 508 (M

WO 2045404820 EXAMPLE 16 F :)a NYN\ Q0 I/ O CNOr/NsSNos/@23099

10

15

20

-63 WD 2006/ 004833 PCT/ US2005/ 023099
Et hyl 3- cyano- 4- (2-fl uoro-4-(3-(2-phenyl acetyl )ureido)p
henoxy) - 5- net hyl H

pyrrol o[ 1, 2- b] pyri dazi ne- 6- car boxylate NCQ_ O 5 A)

2- Phenyl acetyl isocyanate To a sHspen

2- phenyl acet am de (68 ny,FQ u-u eight or oet hane
(2 nlL) was added oxal ylw 175 nm., 2.0
nmol ). The suspensi on di sgored ( |ckly and a new
suspensi on formed. LG M5 naI sis of the reaction

m xture after 5 mn none of the desired
product had forne enm ture was warnmed to 10 80 C,
LC/I\/IS after 30 mn indicaded a small anount of

28" bo e s LR B osas S i Roforl 22 i

rmstly &&%L{ﬁiorogﬁﬁlyﬂ;@fbuﬁﬁt@\as shaken and heat ed at
80 Cfor anot her 4 Alnost all of the yellow solid

on t he T dodutish thﬂvenff}é ddBicyanare-dydroxpadmeihg 5 pyigelol itre

t d Th i due.
PG oGP EPS B A AREe B mE S E B i v 1 L)
arghs %%Jécﬁc%eiu}&%hrbdha@e (@blneg @eltzhﬁﬁl%l)(a%quéthyﬂ&ﬁde (0.05 mL, 0.072

resulting 0.25 solution was used w t hout further
pumrndl).cahe miutnB) was st1rred at RT for 2 h. Water (1 mL) was added and the

Et % agx(%ra%te h el%ﬁyl acetat(e%Z (x25 I%_IE,? ”c%ﬁeﬁ &%oﬂc%ﬁt%tgc? EOD give the
W%&l@séb pBiid gloq{l% 739DlRYNiRZ%0LNE: 6- carboxyl ate 20 To

a sol uti on 0
4- (4- am no- 2- fluorophenoxy) 3-cyano- 5-net hyl H
pyrrolo[1,2-b]pyridazine-6-ca%box late (7 mg, 0.02
nmol , Conpound B of Exanpl e I éhl or oret hane
(0.3 nL) was added a sol ution of ohenylacetyl

i socyanate (0.04 mmol, in dlchloroethane) The
reacti on was shaken at

G) 4-(4-Amino-2-fluorophenoxy)-6-methoxy-5-methylH-pyrrolo[1,2-
b]pyridazine-3-carbonitrile
To a solution of benzyl 4-(3-cyano-6-methoxy-5-methylH-pyrrolo[1,2-
b]pyridazin-4-yloxy)-3-fluorophenylcarbamate (20 mg, 0.045 mmol) in ethanol (3

mL) was added 10% palladium on carbon (20 mg) and the mixture was stirred under
balloon of hydrogen for 2 h. The solution was filtered through a pad of Celite® and

concentrated in vacuo to give the title compound (12 mg, 85%).

H) N-(4-(3-Cyano-6-methoxy-5-methylH-pyrrolo[1,2-b]pyridazin-4-yloxy)-3-
fluorophenyl)-3-oxo-4-phenylbutanethioamide
To a solution of 4-(4-amino-2-fluorophenoxy)-6-methoxy-5-methylH-
pyrrolo[1,2-b]pyridazine-3-carbonitrile (6 mg, 0.02 mmol) in CH,Cl, (1 mL) was
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tenperature and nonitored by LG/ M5, After 2 h, all of
the starting materi al had been 25 consuned. The

WOorRoobAe4833vas concentrated and the resi due was PCr/U8§108%1023099

10" €si due was purifie

by silica gel chromatography (1-10% et hyl
acetate/dl chl oronet hane) to give the title conpound (8

adgeghy sohution §fel- Plaﬁnywthlacyamomlbwqr@m@ﬂ 0.9 rzrmqlso 25Min

L
( g%thyf E&]’a‘}é %Of%&%h‘ld% %%%pl%ﬂ')wghe gli)g (wrﬁs ]S%d at4rogpfl
( g terdpdratire fér Z0 inihings, cOnclbtrited irbdcuo nd ufified %Falhcalgég @lash

(t 3H, J = b@\ﬂ; MS(ES1) mz 516 (M+ 30 H)+
%m:s(e Wit b6 55 B130Fs/CEXARForfford thepitleompound

Sk yP*% 2040777 1 Bl Dol Salh Nr 9B CPyRPL B ek 127
| )‘fmwg@(sdmf’mymﬁ 19 (m, SH), 6.75 (m, 2H), 3.79 (s, 3H), 3.20 (mn, 2H),

yl H pyrrolo pyri azi ne- 6- carboxylate 5
s oadt& (o3 bt Nb&(ﬁﬁr) m/z 490 M + H)".
4- (4- am no- 2-fl uor ophenoxy) - 3- cyano- 5- net hyl H
pyrrol o[ 1, 2-b] pyri dazi ne- 6- car boxyl ate (10.6 ng, 0.03
mrol , Conpound B of Exanpggah4 % fﬁlchloronethane
(0.5 nm.) was added a solution o 4-f | uor ophenyl)
1-t hi ocyanat oet hanone (2;04 nnnm, 0.25 Min ethyl
acetate, Conmpound A of Y. Sl
instantly becane cl oudy.  ead

room 10 tenperature,for @ h and then at 4 C ffor 1 h.
LC M5 anal ysi s indi gat e h&N the reaction was
conpl ete. The reas \O" vva concentrated and the

“Silica gel chromatography

(1-6% et hyl acetate/dichloronethane) to give the title

((:?;% (igf’;(é 8(6f6yany -6- ﬁi!t«howss-meyleﬁliepynﬁ-nlaﬁl S?]gﬁhdézlm-mﬂ%xy) -3-
S s

8.01 (dd, 1 Olm%ﬂylg")(é -flnang henﬂ)s%w{gbutfpsthmrwﬂe( m

1H), 15 :

7.H)1 He) Tﬂ%‘.g@i&fﬁs‘l?&i?% ‘,’V%ﬂ%&% ﬁ%i’j’l)ﬁ)1 ,(44 ziézzf]é) (’QP t 8}3? p];e}an(yL- 6-

7. hethoxy-SNBERBIH-pymdle[ 155 0] pyht dzit-3-calbsAMAeECbhipotthdHG of

/ N O 0
5 Elxample 12) and 2-(4-fluorophenyl)-1-thiocyanatoethanone (Compound A of

20

Example 2) by the procedure described for Compound H of Example 14. '"H NMR
(CDsOD) § 8.08 (dd, 1H, J=12.7, 1.7 Hz), 7.95 (s, 1H), 7.80 (s, 1H), 7.34 (m, 3H)
7.19 (m, 1H), 7.04 (s, 2H), 6.87 (m, 2H), 3.89 (s, 3H), 3.30 (m, 2H), 2.27 (s, 3H);
MS(EST") m/z 508 (M + H)".

2

EXAMPLE 16
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OCNO NN 20

Et hyl 3-cyano-4-(2-fl uoro-4-(3-(2-phenyl acetyl)thiourei
walojophessaxy) - 5- et hyl H PCT/US2005/023099

pyrrol o[ 1, 2- b] pyri dazi ne- 6- car boxyl ate -65 WD

2006/ 004833 PCT/ US2005/ 023099 The title conpound was

pr e pBthydl 3fayanv-dt @yfluoto(d(3a(Z-plerylddetyd)urpido)pheppx H)-5-methyl H-

cyano- 5- net hyl H rro r.i dazi ar boxyl at e
()C/:orrpound B gf Ef() LD(H % A)f]pgl\@xzme-g capboxylate y

2- phenyl - 1-thi ocyanat oet hanone (0.1 ni, 0.025 mmol,
0.25 Min ethyl acetate, Conpound I of Exanple 1) by

t he met hod described in NCOH 5 NWMR (CDC13) 5
12.55 (s, 1H), 8.58 (s, 1, |8.2B (s, 1H), 8.01 (dd,
1H, J= 11.9, 2.4 Hz), 7. ,IH), 7.42 (m 4H),

5 7 ‘gg ?P%Eglﬂaietgbl é%angg ] 7.1 Hz), 3.74 (s, 2H),

7.1 Hz); MS(ES1) mz
EI' 3% ( M To l&')sﬁspe@f&'lvgf—ﬁpﬁ&ylddeﬁnﬂ&é‘ LN Iﬁlg,(@.i mendd  didflotoethane 2

1 1(nL) (vels Rydedaixelyl cllotifip (- 1 Hanl.n2.0 nyholy The Sﬁdpgmi@p&iw
N qLHC Y 31(1%1 nfglf/ %ﬁ{p% sr,llgg ¥o1)mae<cie&_}6/12/ltshl gfj S %f the reactlon II%))&IZ}!II‘E after 5
4- PXOmdicAred nBYE bLRY rdEQ%éa[ﬁo@ucpilﬁy fdrﬁ{l@&' Tﬁe ﬁnﬂﬁfeb@ﬂ‘sy\lvﬁjined to

e A mxture of N-am nopyrrole (575
10 c o&@r%ﬁf dL(HMSyafaar &0Inaiblindicatedia smia]éaimphnt of product The reaction was

at efl 1;79 09 | onaEl gséaél?e‘sllgog}yﬁ%ard :Eg?l}qg a\lﬁ%sm 1n(}10ated mostly
él()a{l_btpsﬁlé Aix chie é’v JF%L ec& ggPe ?@Ia%oth-gi’ﬁhh | most all of
I'p eny 2 m). The

I wm

er nedi at e was a et her
r ethe tyelbow walsd qnuthewvu]ks rof thet reagion vee] badddiksedtedd Tat nfiR@ire was

C for 2 hours, while allowng. the ethanol for '
CHPICRHE b o pRRSER figeplvadkin HeorPeihRts @f?d R
15 CORhttRed, IRMIRIRNGERAIHiEnIBRAHRHE [ nBS BHe Rishiking 0.25 M

solution was used without further purification.

B) Ethyl 3-cyano-4-(2-fluoro-4-(3-(2-phenylacetyl)ureido)phenoxy)-5-
methylH-pyrrolo[1,2-b]pyridazine-6-carboxylate

20 To a solution of ethyl 4-(4-amino-2-fluorophenoxy)-3-cyano-5-methylH-
pyrrolo[1,2-b]pyridazine-6-carboxylate (7 mg, 0.02 mmol, Compound B of Example
14) in dichloromethane (0.3 mL) was added a solution of 2-phenylacetyl isocyanate
(0.04 mmol, 0.25 M in dichloroethane,). The reaction was shaken at room
temperature and monitored by LC/MS. After 2 h, all of the starting material had been

25 consumed. The mixture was concentrated and the residue was purified by silica gel
chromatography (1-10% ethyl acetate/dichloromethane) to give the title compound (8
mg, 78%) as a yellow solid. 'H NMR (CDCls) § 10.77 (s, 1H), 8.51 (s, 1H), 8.21 (s,
1H), 7.86 (s, 1H), 7.73 (dd, 1H, J = 12.2,2.2 Hz), 7.43 - 7.21 (m, 7TH), 4.37 (q, 2H, J
=7.1Hz), 3.76 (s, 2H), 2.80 (s, 3H), 1.40 (t, 3H, J = 7.1 Hz); MS(ESI") m/z 516 (M +

30 H)
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gel flash chromatography (eluted with 100% CH2A 2) to
give the title conpound (1.03 g, 719% as a yellow

WG 20060048356 WO 2006/ 004833 PCT/ US2005/ 023099  EIT/NS2005/023099

10

15

20

B) Pyrrolo[1, 2-Db] pyridazin-4(1H)-one A m xture of

et hyl

4- 0x0- 1, 4- di hydr opyrrol o[ 1, 2EXAMPLEFaFT ne- 3- car boxyl at
e (206 ng, 1.0 nmol), NaC1(64 4o, ,_;L 1 mml) wat er

(0.054 nL, 3.0 mmol ) and~5_B\NBGA eat ed at
150 C for 3 hours. At the of he rea n DVSO
was distilled off and the |du wa¥® pur e by

silica gel flash ch orratogr hy (eluted with 1 - 10%
Et OAc/ CH2C12) t I3 Ie conmpound (90 ng, 67%

as a |ight yeII d._ FNOZ ONC~1i 10 N ©

4-(2- Fl uor o- 4- rop end‘ky) H pyrrol o[ 1, 2-b] pyri dazi ne

To a m xture of yrrol o[ 1, 2- b] pyri dazi n- 4( 1H) - one

(13.4 ng, 0.10 mmol ), 3,4- difluoronitrobenzene (24

g EtRyliHcyatiel4-(Rfldoro- 4-(@4(mﬂuayqimn&Ba&tﬂ}thﬁﬁiram)phenoxy) 5-
(DABCO, 22 ng, 0.20 mmol) was added MeCN (0.7 nl).

reaction was Meethed-pyrroto[}3-ipyridazine§-caboxylate

o1 oa Lh SOt SPaHE P BB HloPihoRY ek byttt
[ltmb]@yﬂ@azﬁﬂb% ba:bbge(ylgt@ TR ik, 0403 o], C¥ipounsd Boof
yel |l ow sol i d. NH2 O CXN N 20

4 Exqumle d6) m[@cmorsmf,branel &5 mla wﬂsevdslqg Bsqlntiey okt 8nerephenyl)-

- LHS0RREReRE G0 gl 928 D 11 o ciacn CapPPHAL A Brample

( 1%, 'I"lﬁme&ﬂ@ﬁ&sfﬂﬁﬂkbeéaﬂneﬂ‘l&dyl "PheThactioB Sva8 dHA&n Me 3dm
(0.8 n.) foll owed Zn (100
temperature for 2 h and then at 40 °C for 1 h LC/MS analysis indicated that the

reaction was complete. The reaction was concentrated and the residue was purified by
silica gel chromatography (1-6% ethyl acetate/dichloromethane) to give the title
compound (16 mg, 97%) as a yellow film/solid. '"H NMR (CDCl3) 6 12.52 (s, 1H),
8.63 (s, 1H), 8.24 (s, 1H), 8.01 (dd, 1H, J=11.9, 2.4 Hz), 7.88 (s, 1H), 7.41 (m, 1H),
7.29 (m, 3H), 7.11 (m, 2H), 4.37 (q, 2H, J=7.1 Hz), 3.71 (s, 2H), 2.78 (s, 3H), 1.40
(t, 3H, J = 7.1 Hz); MS(ESI") m/z 550 (M + H)".

EXAMPLE 18
H H

F N N
rrro
S 0
O
OMCN
o) \ N

Ethyl 3-cyano-4-(2-fluoro-4-(3-(2-phenylacetyl)thioureido)phenoxy)-5-methyl H-
pyrrolo[1,2-b]pyridazine-6-carboxylate
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WD 2006/ 004833 PCT/ US2005/ 023099 ng, 1.5 mmol) and
NHACL1(43 ng, 0.80 nmol). The reaction was heated at 70

wW@2§06/004899 ni nut es and concentrated i n vacuo. HOI/UR05/023099

10

15

20

resi due was added CH2Cl12 (2 nL) and a few drops of
Et 3N. The solid was partially dissolved and the
m xt ur el hgetifler qompenad was preparei|from etlyldrét-awinoerflugrophenoxy)-3-

c P BRE GuRBRRE ettt B o S0p URB]ComapeLp of pramel

gl M9 ahdng ﬁhhﬁ;hq -GS Gkt ahond . 1 $A%0.025 dmolMIZ5eM in ethyl

soI id

2(0'113(6#‘:9@9@‘11‘5{ af Bxainhy ) lesethe mmethad] dsggtjbedlin Bxamplshishy H
Ui GG 6 1495 LNEY 38GS M) 41 RUIAR 8™ @8 fie, 7= 119,24

4 I 1: I
}w mr@ 1@18 7.42 BhP. /?T)U 439 éHz Hg Mvgq,r’a‘rg Jmugé ngggggmrp 2H),

o ZBSMS‘HD ut400(m, BH, ugotyaht);elvlscas Bl 532GVD4 Hyfrol |

0.25 Min ethyl acetate, Conpound A of Example 2) in
Et OAc. The reaction was stirred at roomtenperature
for 20 m nutes, concentrasg and purified by
silica gel flash chromatograp [\(@Futed with 1 - 5%
Et OAc/ CH2C12) to 15 gvae t he R'ilﬂ : conpound (12 ny,
95% as a pale yell ow sg ]

(s, 1H), 8.67 (s, 1H), I (dd g, J

Hz), 7.85 (d, 1H, J =0.3"Hz), . ( :
1.5 Hz), 7.39(m§9)j7.28(m 3H), 7.13 (m 2H),

6.83 (dd, 1H, J 326Hz)64(dd 1H J=
4.3, 1.5 Hz), 5.7+, A H J = 5.3 Hz), 3.73 (s, 2H);
MS(ESI +) nz/z 439 (M+ H +. 20 EXAMPLE 20 HH F\
N~N O M-@-@-Pyrrolo{1,2MW]pyridazin-4-yloxy)-3-fluorophenyl)-3-(2-(4-
1-(4-(HPyrrol o[ 1, 2-b] pyri dazin-4-yl oxy) - 3-fl uor opheny
1)-3-(2-(4- fluor ophd’wrt)lﬁ’c?&’l)?‘jeﬁl‘ Ig'eg5 5 sol ution

of the 4-(H pyrrolo[1, 2-b]pyridazin-4-yl oxy) - 3-

fl uorobenzenam ne (5 ng, 0.02 nmol, Conpound D of
Exanple 19) in CH2C12 (0.3 s added a solution
of 2-(4-fluorophenyl)ace e (0.16 nmL, 0.04
mmol, 0.25 Min dichlor , Gnpound C of Exanple
4). The reaction was

<))

A) Ethyl 4-0x0-1,4-dihydropyrrolo[1,2-b]pyridazine-3-carboxylate

A mixture of N-aminopyrrole (575 mg, 7.0 mmol, commercially available) and
diethyl ethoxymethylenemalonate (1.82 g, 8.4 mmol) was heated at 125 °C for 2 hours
to give crude diethyl 2-((1H-pyrrol-1-ylamino)methylene)malonate. To this
intermediate was added diphenyl ether (2 mL). The reaction was put under nitrogen
and heated at 220 °C for 2 hours, while allowing the ethanol formed in the reaction to
be distilled off. The reaction was cooled to room temperature and purified by silica
gel flash chromatography (eluted with 100% CH,Cly) to give the title compound (1.03
g, 71%) as a yellow solid.
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-68 WO 2006/ 004833 PCT/ US2005/ 023099 stirred at room

tenperature for 2 h, concentrated in vacuo and
w@eos0i4sad by silica gel flash chromatography ¥er/usmds/ 023099

with 1 - 15% Et OAc/ CH2C12) to give the title conmpound

(5.5 ng, 63% as a pale yellow sqlid. 1H NVR (CDC13) b

10.68 (s, 1H), 8.69 (s, 1H), (d, 1H J = 5.3

Hz), 7.77 (dd, 1H, J = 2.6, , 7.68 (dd, 1H J =

11.5, 2.4 5 Hz), 7.33 - 7.1 , 7.09 (m 2H)

6.82 (dd, 1H, J = 4.3, 2.6 HzZ), ®°74 (dd, 1H J =

4.3, 1.5 Hz), 5.69 (d, 1H, J = "5 Hz), 3.76 (s, 2H)

V5@EES1) pi 1 HRAVPLE 21 HH D F / NuN\

S BF \Wpfd%ii&g?]&)% igajiﬁNl 4éllN ~N 1 NJ 10

1- (4- ( 9 A( IDint\}I@l of pthybgHore 1k Hiby @copyirglof DR pyridazife-BHaaryoxylate

| SlaBRe D AR L AR bi6r L4 moveD oGS L, 3.0 mmob) and
5 1 b%ﬁ»d)%@h& %ﬂ%y@?)ﬁﬂw ?or?: éﬁ)%rs( ﬁ&t . of f the reaction DMSO

fl uor ophenyl’) acet I ourea

Compe drsdllékl offf ahck &‘Imhﬁdl&) wagpurified by sﬂ1ca gel flash chromatography

chl?ro9 di cycl o rrethyl) 8- et 9H puri ne (2%%
elged withpho f 2Ch) 1<5gmt@9tﬁ%‘>mwouwd§0 Pgt 67%) as a

nple 831 the di sclosure of which is

eréllﬁr?%ﬁ?‘rx{csgfrigorat ed by reference) and

1, 4-di azabi cycl o[ 2. 2. 2] octane (DABCO, 8.4 ng, 0.075

nmol ) was added MeCN (2 nlL). The reaction was stirred

at RT for 4 h and concentrat‘: attuo. The residue

was purified by reverse phased parative HPLC to
give the title conmpound (15.® ng¥ 36% as a white
solid. 1H NWVR (CDC13) 6 12.43 20 (m 1H), 8.48 (m
1H), 8.40 (m 1H), 7.92 (W7 1M, 7.28 (m 4H), 7.13
(m 2H), 3.72 (s, 2H), U 3H), 1.53 (m 3H),
106,81 (m 2H), 0.46 (m 4H), & 23 (m 2H: MS(ESI)

nzCy 484-(2¥iuvorb)4tnitiopeibky)B2pyrialof £3-bpyridazine
To a mixture of pyrrolo[1,2-b]pyridazin-4(1H)-one (13.4 mg, 0.10 mmol), 3,4-
difluoronitrobenzene (24 mg, 0.15 mmol) and 1,4-diazabicyclo[2.2.2]octane
(DABCO, 22 mg, 0.20 mmol) was added MeCN (0.7 mL). The reaction was heated at
15 70 °C for 72 h and concentrated in vacuo. The residue was purified by silica gel flash

chromatography (eluted with 100% CH,Cl,) to give the title compound (20 mg, 73%)

as a yellow solid.
o]
9
N\_N_ ~
N
20 D) 4-(H-Pyrrolo[1,2-b]pyridazin-4-yloxy)-3-fluorobenzenamine

To a solution of 4-(2-fluoro-4-nitrophenoxy)H-pyrrolo[1,2-blpyridazine (17
mg, 0.062 mmol) in THF (1.2 mL) was added MeOH (0.8 mL) followed by Zn (100
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WD 2006/ 004833 PCT/ US2005/023099 HHF/ NNOI NHO
F NN  1-(3-Fluoro-4-(pyrrolof[2,1-f

WQ p@s/A04833 ri azi n- 4-yl oxy) phenyl ) - 3- (2- (4- PCT/US2005/023099
fl uorophenyl)acetyl)guanidine CI N 5 N, N A
4-Chl oropyrrolo[ 2,1 f][1,2,4]triazine To a solution of
pymgol @rr[lﬂqllaliq NH4@l1 (21341]1g,t0r §Gamimel)4-1die regtipo wps hpated at 70 °C for

/
o Beistim andoteRtnty &1 ) o GBS Bo s adse et Pom) and

r ef RLERGHs SMELNS TREEHEHYS pdrﬁalfl}gdlgéel\‘igd dndltheRetale wRGMered.
tenperature was 10 added 4.77 nlL (2 mmol ) of

di Tisofiltrofeyw astdoytaniated if otduovend ptaylﬁed b@ sitiica gglAlash chippiayography
5 sl NP3 IR ER e I B0

ire, the reaction was slowy added to a
ution of 5% aq NaHCO3 solution (100 nL) at 0 C.
Upon conpl etion of the addition the bi phasic m xture

was al lowed to stir roomite r
THD) aqubbh Brrelgh,E hiny il B et abphen 3 -4y
) an extracts were washed with
brine ( %@'ﬁﬁﬂ?@lgngﬁj}%@giﬁe anhydr ous MgSO™4, and
10 c oncentTah eslution vid-@d-pytrolofil Qéa]pyrﬁiazmu@ylomybﬂdhmrc(bénﬂe@arrﬁne

|.()7 nzgo OgQaﬁslpa )ellmllqowﬁiol@l gm]_i valgl’s\l @ed a0 gM mlutm ot(lpocyante

%216 00, gﬁ’zin#f 0 opﬁﬁr?oe)gh 1acetate, Cogogund A of Example 2) in EtOAc.

J] THe Radonhrwaztifed at roOmMEMPOIAGIO ﬂﬁ%ﬁimnutes concentrated in vacuo
PCT/ US2005/ 023099 = 4- Ch| or opyr ral o
f 1qod, @rlﬁl]afl by sizica gel(flash ghropategraphy. (eluted with 1 - 5% EtOAc/CH,Cl,) to

15 2" Sl SRR DL RNER%he, 95%) as a pale yellow solid. 'H NMR (CDCly) §
12.46 (s, 1H), 8.67 (s, 1H), 7.92 (dd, 1H, J = 11.5, 2.4 Hz), 7.85 (d, 1H, J = 5.3 Hz),
777 (dd, 1H, J = 2.6, 1.5 Hz), 7.39 (m, 1H), 7.28 (m, 3H), 7.13 (m, 2H), 6.83 (dd, 1H,
J=43,2.6Hz), 674 (dd, 1H, J=43, 1.5 Hz), 5.70 (d, 1H, J=5.3 Hz), 3.73 (s,
2H); MS(EST) m/z 439 (M + H)".

20

EXAMPLE 20
H H

F N N
JOR AR
o O
(0] F
T
\N\/
N

1-(4-(H-Pyrrolo[1,2-b]pyridazin-4-yloxy)-3-fluorophenyl)-3-(2-(4-
fluorophenyl)acetyl)urea
25 To a solution of the 4-(H-pyrrolo[1,2-b]pyridazin-4-yloxy)-3-
fluorobenzenamine (5 mg, 0.02 mmol, Compound D of Example 19) in CH,Cl; (0.3
mL) was added a solution of 2-(4-fluorophenyl)acetyl isocyanate (0.16 mL, 0.04

mmol, 0.25 M in dichloromethane, Compound C of Example 4). The reaction was
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(5.0 g, 32 nmmol ), and potassium carbonate (7.4 g, 53
mol) in 100 nL of dinethylformam de was stirred at

W@®06004883 15 h. After cooling to room tenperat RCEUS20051€23099

10

15

20

25

reaction mxture was filtered through a plug of silica
gel with EtOAc. The filtrate 5 was concentrated in
vaatmdanmoumwnmmnmmfng h,rmeermamgluatvavmaqdmﬁeé &y Bilica gel

5 R AR5 B 54 ELRE LR S mpouna
MSF 7_5,2673%*)( %séag'ﬁé}ﬂﬁlfo%}@ 'f Mﬁ&d{ﬁm&%ﬁo 68 (@&H()Ss 69 (s, 1H),
7 ’BSHZ@, 1HBJe85.3 8kt), 7UH (dd, HIAI 62.6, 145 Hiz), 7.68. (Bdl, IH dd= 11 5,24

DY A S L
sz ,49, iééizg S.Riﬁé&-%l, 'gL/lél.g : Nh\l(al% &, 2}"1},%<4§(£§s¥*)-m,%%2§ M + H)".

3-Fluoro-4-(pyrrolo[2,1

J][1,2,4]triazin-4-yl oxy)benzenami ne (4) 15 To a

sol ution of 4-(2-fluoro- 4 EXAMBIHE Ab x y)pyrrolo[2,1
f1[11,2,4]triazine (4.25 g, 15.8 rrm)l) in 40 nmL of
tetrahydrofuran and 60 nifF NhaN C was added
zinc dust (3.04 g, 46.5 mﬁ;ﬁlaam ro ol  owed by
anmmoni um chloride (2.49 ® 6.5 mmol ). e M xture

was stirred at room tgnpekature overnight. Additional
zinc dust (6.08 3 IN and anmoni um chl ori de

(5.0 g, 93 mmol) ren and the 20 reaction was
allowed to stir at rqomtenperature for 4 h. The

het er ogeneous MWS filtered through a thin pad
of Celite(r) with neth | and the filtrate was

concentrated in vacuo. Purification by flash

chit- M@Fﬂﬂh&l‘wlmﬁiﬂhb’ﬁa‘; ety -9 Brpmin-6glonn3-Anerephenyl)-3-(2-(4-
gave the title conpo yel | ow f oam

"H NVR (CDC13) S 7. (ﬂgl%‘ei‘r‘l@acgy%‘?“ﬁg 1H J = 2.5,
1.6 Hz)To Qnﬁﬁtufell (ﬂ-ﬂuorl) $h§r5x>?l1)jrnylﬁ3qz -(35 (dd 1H, J

= 4.4, 14Hz), 2 (m 2H), 71 (br
s fhg}sg)phe eggtyl-))hlmirga Mg HCompqmgl@ of Example 3), 6-

rET %3 cyc %{@EP%B@%—% e%lgy%%H-D&nne (20.7 mg, 0.075 mmol, PCT Appl.
J ] Wb 99/614541 828, Patt-cyl43xmBP&&MIY 8B, (i didclosure of which is herein

fluor ophenyf)acetyl )guani dine To a test tube

coneaperiareg by- reﬂemp@lwd(lp%rdramm@ﬁldm]q] qct@ezl(]DAB@@s $4amg, 0.075

)RR BeTMAEN P T PSR R BT o 4 0

g%onge&%ﬁadmhauo\!\@‘ﬁe AdaRd wis Puitic®by Fbiie PRaseptpREive HPLC
to give the title compound (15.3 mg, 36%) as a white solid. 'H NMR (CDCls) & 12.43
(m, 1H), 8.48 (m, 1H), 8.40 (m, 1H), 7.92 (m, 1H), 7.28 (m, 4H), 7.13 (m, 2H), 3.72
(s, 2H), 3.34 (m, 3H), 1.53 (m, 3H), 0.81 (m, 2H), 0.46 (m, 4H), 0.23 (m, 2H);

MS(EST) m/z 489 M + H)".

EXAMPLE 22
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di i sopropyl ethylamne (15 L, 0.086 mmol ). The reaction

was stirred at 110 Cfor 6 h. Additional portions of
wa2q08/0¢4833 | uor ophenyl ) - acetyl ) - 2- met hyl i sot hi oRCEESZ088023099

ng, 0.086 nmol) and diisopropyl ethylam ne (15 L,

0.086 mml) were added. After stirring at 110 C

overni ght, the reacti o cRol to_rgQmtenperature

and purified 10 directly gr aphy on

silica gel (Sio02, Et O he title

4 N HO in di oxane=a for 30 mn. The solution was
concentrated i n vAcug tg give the HO salt of the
title conpound (15 0> 40% as a white povvder 1H NVR
(CDClS) b 13.8 @% (b 3&

s, -7(3@3“?@ ¥ mrrolp !;fl[aa;4]tmznzr4-3ﬂ«zxséph@y» 3-@-

7.30 (n1 15 5H), 7 0, %S (EST)

fn/z 423.1 (M + &“‘g@}igﬁl?fcg?ﬁ% &MWN -

I O 0O SIN NN) N -(3- Fluoro4(pyrrolo[21

fl[1,2,4]triazin-4-yloxy)phenyl)-N3 20

phenyl mal onamide H F / NOEt ' 00 SINNN A

Et hyl

3-(3-fluoro-4-(pyrrolof 2, 1f [1 N]tr|a2|n4yloxy)phe
5 nyl am no) - 3- oxopropanoate - \MéZOOG/ 004833

PCT/ US2005/ 023099 To a sol ution of

3-A) uor4Chlqopyriolaifd;f1[1,2,4]triazine

ol | OB SUREEo G Rl oo oty 2RE Thi BPrfesce
(4ge‘i{131)all tpCP A ﬁpWOaQ@mﬂOﬂQ29 tHeQiRPosUFR) wiREh is herein
dllsopropylet am ne followed by 61 L (0.48 nmol) of

etingérpGratsil bzyrreﬁemﬁ upltzopamcta) . 40Tthk of édutnech ravers temperature was
St I({deg 9 79 (29 4[ mmo]I) of diisopropylethylamine followed by 7.70 mL (82.6

mmol) of phosphorus oxychloride. The reaction mixture was heated at 100 °C for 18
h. After cooling to room temperature, the reaction was slowly added to a solution of
5% aq NaHCOs3 solution (100 mL) at 0 °C. Upon completion of the addition, the
biphasic mixture was allowed to stir at room temperature for 30 min. The aqueous

15  layer was extracted with EtOAc (3 x 100 mL) and the pooled organic extracts were
washed with brine (100 mL), dried over anhydrous MgSQy, and concentrated in vacuo
to give the crude product (4.10 g, 97%) as a yellow solid. 'H NMR (CDCls) & 8.14 (s,
1H), 7.80 (dd, 1H, J = 2.4, 1.5 Hz), 6.91 (m, 2H).

Fj©/N02
O
=" N
N\_N. =
p

B) 4-(2-Fluoro-4-nitrophenoxy)pyrrolo[2,1-f][1,2,4]triazine

20
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5 and was then quenched wth 10 nL of saturate NaHCO3
sol ution. The aqueous | ayer was extracted wth

waekioenefses m (3 x 15 nL). The conbi ned organi c BXL/DS2DF023099

10

15

20

25

were dried over anhydrous Na2SO4 and concentrated in
vacuo to give the crude ﬁroduct as a yellow oil that

sol i di f4-€Hlosepystodailndl L(ZAdltriaripe (4:1ig, RfRrmpathEiidyorg-4enirgphenol

b 7. 89 .1 7.7 dd, .= .5
Loy 0% 3l ottt 1 53 ihor i G0 g &
6. cﬁﬁe(h?ﬁ“onﬂﬁhjdé was &tifted dt-6b ddhor 18§ h7 RfteAbolihblto doom ﬂzn‘g)erature,
2.6 Hz), 4.19 (q, 2H, J =7.2 Hz), 3.41 (s, 2H), 1.25
( tthe Bldctidn mixtui vi4s fjltehds( tBSieh arplug @5lich geMwithtOWc. Fhe filtrate
2’5 V(zggc,;nag}t%telgzg ﬁgqu,ocsf;ng[tge qulti@ crude product was purified by flash
bl AL D5 S PRI e et componne
et(By5 g356%) b wothite 4ol{dYHMNMBK @TICL;) § 8.09 (m, 2H), 7.88 (s, 1H), 7.77

e e

[ pt i, @n mz).. t ty &L C for
tRE FZ4 n RAD aSRUR RS 08 S 29, Mo
Et @A, 12y 81 wa PEeK 120 Bated 207t N424) 130.901 196 (L=N320Hz),
NaOH sol ution. The conbi ned aqueous sol uti on was

aciOdif.ied to pH 5 with 1 N ag HO solution. The
aqueous | ayer was extracted with EtOAc (3 x 30 ni).
The conbi ned organic extracts were dried over

anhydrous Na2SO4 and concengJl d_NR,vacuo to give
the crude acid which was used;@/out further

purification (150 ng). I\/B(E% 331.1 (M++H) 25 O
N1- (3-Fluoro-4-(pyrrolo[2,1

fl1[1, 2,4]triazin-4-yl oxy, ) - N3- phenyl mal onam de
-73 WD 2006/ 004833 PCT/ §82()05/023099 A sol ution of
3-(3-fluoro-4-(pyrrolo[2,1 fNT1,2,4]triazin-4

| h | ' - 3- [ id (17 , 0.0
) PR adyntraa . o L G asinhpio) bensShansing ()
4-net h ' : idri _
e TP 06 (2Rl Oy SO 28 e .2
Std, 115 Stnbl)lie a0 mileopetatiydesfufaarand 60 L dheethanela Di°Qrwas added

was diluted with EtOAc (4 nlL) and washed w th water

1098G%dpst (384 g, 46.5 mmol, <10 micron) followed by ammonium chloride (2.49 g,
46.5 mmol). The mixture was stirred at room temperature overnight. Additional zinc
dust (6.08 g, 93 mmol) and ammonium chloride (5.0 g, 93 mmol) were added and the

reaction was allowed to stir at room temperature for 4 h. The heterogeneous mixture
was filtered through a thin pad of Celite® with methanol and the filtrate was
concentrated in vacuo. Purification by flash chromatography on silica gel (SiO,,
EtOAc/Hexane 1:1) gave the title compound (3.5 g, 92%) as a yellow foam. '"H NMR
(CDCl5) 67.92 (s, 1H), 7.70 (dd, 1H, J=2.5, 1.6 Hz), 6.98 (t, 1H, /= 8.5 Hz), 6.92
(dd, 1H, J = 4.4, 1.4 Hz), 6.77 (m, 1H), 6.42 (m, 2H), 3.71 (br s, 2H); MS(EST") m/z
2452 (M + H)".
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solution, and brine (1 x 3 nL each). The organic
sol ution was dried over anhydrous Na2SO4 and then

w@eweemMssnt ed i n vacuo. Purification by flash PCT/US2005/023099

10

15

20

chromat ography on silica gel (Si02, Et OAC/ Hexane 7: 3)
gave the desired conmpound as a white so

The
prXuct1-@Eluoyodnipyryadel 210, Aél;trlamél-wl%wphﬁay@ﬁ 2od-
t tit 2 , 10 579 whi t
Douder udrophnyiBipRLtgnbin 0, 0 7T, 858 TN o
IJ-|Z Hg ; rg(ga Ee%t tul7)é Ebntaifin §23 ﬂﬂbrojéﬂlpyrr%ld[ﬁ 1(]‘9{1 214']Ir1ak-m 3—

) m

( sylopphenzpmsmgige ;gqmz, mo& mn(qla andH) (2|=(4- eElymcetyll) Rr

Fl rrl\llftgy]ﬁo’ggil)%rgﬁ %ﬁ’r%ﬁ%ﬁ Em'fl} was added 0.3 mL of toluene followed by
] [cﬂllsggl‘é#&l%ﬂ@lzdnﬁn@(w @(W@Eetﬂﬂo)) N3e (ré‘actlon was stirred at 110 °C for 6

| uor ophenyl’) mal onam de A sol ution of
3 -K. 3Additionad pért{qmy of dH(R{(2-fuofdphényd)-ddetyl)-2mnathylisothiourea (20 mg,

yl oxg/g phenyl amlgg%ﬁog oonr opa&%ingIj %ci g s 1833%”5? gchg After

mJSt n£ §[2101 Fqvem %ahl P%%dgﬁ%@%& t&q%({ %(5)[8 Qtfrx%grature and purified

dl cﬁﬂcﬂy b¥ ﬂhﬁﬁéﬁrdmat(o@ra@hyfbﬁ silies gelS(Si04, BIOAt/Henamn 1: 1) to give the
te erature for 16 h. The reaction was dil uted w

omony = i aicli T OB AR A AT Ut N HE] In dloxane at

S B0 L S SR B i s o
Cotﬂféeéb&ﬁgﬁ)hﬁ@afm a@G‘)@)a@aSwﬁ)Mé SRt TEPR MY }(ED@%WSBSSbrs 1H),
chromat ography on silica gel (Si02, EtOAc/Hexane 7:3

gaMes thre, 1ldE 9i48edr s,ddhousad (adH, WS {dsl, 3Bl 7 &.2.5Het Hz), 7.30 (m,

roduct S ophiliz ' et o |Ie swater to
0190 Floa B e it MBS R Lo i
powder. "H NWMR (CDC13) 8 9.28 (br s, 1H) 8.64 (br s,
1H), 7.89 (s, 1H), 7.73 (dd, 1H, J = 2.5, 1.5 Hz),
7.69 (dd, -74 WD 2006/ 004828AMPI/RUZ3005/ 023099 1H, J
= 11.6, 1.9 Hz), 7.42(m 3H) 721(w 1H) 697(m

3H), 6.80 (dd, 1H, J . 2N6 ,N3
MS(ESI +) in/z 4241(|v|+ HH FI
NA/N TN
" N
\ N\N/)

N'-(3-Fluoro-4-(pyrrolo[2,1-f1[1,2,4]triazin-4-yloxy)phenyl)-N>-

phenylmalonamide

H
F N OEt
=" N
\ N\N/)
A) Ethyl 3-(3-fluoro-4-(pyrrolo[2,1-f1[1,2,4]triazin-4-yloxy)phenylamino)-3-

oxopropanoate
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O/ OO/ F SI '"NJ 5N
Nl - (3- Fl uoro-4-(thieno[3, 2-d] pyrimdin-4-yl oxy) phenyl)

WO 6fd4833 | uor ophenyl ) mal onam de O O HOANH FPCT/OSA)5/023099

10

15

20

25

3- (4- Fl uor ophenyl am no) - 3- oxopr opanoi ¢ acid To a

sol ution of ethyl 3-chloro-3-oxopropanoate (5.0
mvol , AT@piselggion pﬁ3ﬁ1élpfgzﬂépaé‘r<&%ﬂ201rﬁgle2 éliwmwﬂyyla%y)ber@enalmne

1 \?\%% 4%'9 ﬁgp{l g?%ﬁ %LFI G %{%&%ﬁ)%mﬁﬁﬂeﬂy&i&lk (4 mL) at

AI @I PC Gk ada’dae%r,g@m 5PMYESof diIsbg opslletiylan@aetollowed bg 061 uL (0.48

t enperature overni ght and was then quenched with
mimgfol 16 ettal & rchiard-NondpOPagoitat Thareadtivn wigudioted at Qye€rfor 1 h

oot e eeeh A0 P GPhiote Al Yty it agueous lyer

pr o%ﬁ‘%{tﬁ%d Wi "gﬁe@ )dhf‘j HRG.UPhd &)n%ﬁi@d bi3Gnie reHQScts were

asay at solidified on “standi ng
( 1driegl) ovedl &hHyiFOUS (B%SG) arfsl @nBént(ated ig,vadid) to givesthe cmde product as a

c I_ge’llog/' cggth(@és’oli%jhﬁlied\]op:sggid?qgl_(lzlg@nfg) 2 §H %%REQEPCJI@);? %é% Gy s, 1H),

nz Tz L

ar LGP T S B I 1T 2 Ap g s
aqzma@lﬁas(ah uItH o= 4400, 4rH.ﬁ) 628 (c&l;i deds amd4 %H&)‘;‘&Cﬁg @n2H,/=17.2
was stirred at 0 C for The reaction

cofgeAdh 48,23t b2p éwdlle/ eﬂ%ﬁé) waéq?@/ééé% 1§M 1D on

was extracted wth EtOAc (50 nL) and was then nade
acidic wwth 1 N ag HClL solution. The -75 WD
2006/ 004833 PCT/ US2005/ 023099 aﬁueous sol uti on was

extracted with Et OAc (5 xF~108~gtN; 5hbi ned
organic extracts were drrmrous Na2SO4 and
concentrated in vacuo to @i v®the “crude product (6.31
g, 84% as a yellow soli V\,hi ch was used w t hout
further purificatiogfgH> (DMSO-d6) S 12.9 (br s,
1H), 10.3 (br s, 1H NN5%)(m 2H), 5 7.16 (t, 2H, J =
8.9 Hz), 3.34 (s, 2H); MINESI+) mz 198.4 (M+ H) +.

H ffb F l\‘!g\-l(ﬂ'-@hQrS)-4)-6"1‘J’§frrolo[2,1-]‘][1,2,4]triazin-4-yloxy)phenylamino)-3-

oxopropanoic acid

To a solution of the above crude ethyl 3-(3-fluoro-4-(pyrrolo[2,1-
f1[1,2,4]triazin-4-yloxy)phenylamino)-3-oxopropanoate (180 mg) in ethanol (10 mL)
at 0 °C was added 1 N aq NaOH solution (10 mL). After stirring at O °C for 3 h, the
reaction was washed with 20 mL of EtOAc. The EtOAc layer was back-extracted with
20 mL of 1 N aq NaOH solution. The combined aqueous solution was acidified to pH
5 with 1 N aq HCl solution. The aqueous layer was extracted with EtOAc (3 x 30
mL). The combined organic extracts were dried over anhydrous Na,SO,4 and
concentrated in vacuo to give the crude acid which was used without further

purification (150 mg). MS(ESI) m/z 331.1 (M'+H) *.

C)  N'-(3-Fluoro-4-(pyrrolo[2,1-f][1,2,4]triazin-4-yloxy)phenyl)-N°-

phenylmalonamide
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B)
N1- ( 3- Fl uor o- 4- hydr oxyphenyl ) - N3- (4-f | uor ophenyl ) mal on

W@pi0d®048ID a sol ution of 2-fl uoro-4-nitrophenoPCT/USIO5/023099

10

15

20

25

g, 6.37 mol) in 4 nL of 10 tetrahydrofuran and 6 nL
of methanol at 0 C was added zinc dust itZ_. 08 g, 31.8
mol , <AGohitien oh$-(B-dluoomédpiyolaioAi LA iHRERIAde (1. 70

0,.,31..8 mml).. The mxture tir at ro

bt RV Binkoer ot ot el B e 8T Rl B tragent 34 me
fi6.b%f 8&ad1f) uaHeRyRndrphdlinRaeR Af , 686 bfdl5, anWiahilinB®d.N 000,052
and the filtrate was concentrated 1in vacuo to give a
brmwol)sioldidethplifoimangide (5% chlyiwasstitred atrohertemperature for 16 h. The
purifjcatio 656, 15 81% . . .
oM P IR B Bboibpasistovityer 19% wbic!

1. ' I i : . .

i T R, (10! SR AR, TSRy ldtion yasgisd ey anbycrous
waNa,S& ded then dohdeatraelt ut vamowdRurdeetiedby fath dBromatography on

4- Am no-2-fl uorophenol (127 1.00 . nmol, Aldrich .
wesilica e §5iPsi Bigutsdt e s gatt the Alesragpompoppd mwﬁ% solid. The
;I' oiFA Wl ybgﬁgiz\@@%vil?#c%ﬂrifeq ' 5RetROfle compound (12 mg,

eratur was en stirred at oom tenperat ure

f 08798) &3.a Whiee p@addri O NVRY(TDE1Y)e9.29 (geNt HRBeXD bes, 1H), 7.90 (s,
renove net hyl ene chloride and water was adde

ded t
pr B2), gi72dme 1Hhe/ 4 cbldE: J =8.2 Heat/ B mandt ¢.0$ l(nmalﬁb ®.78 (m, 1H),
i . th it ound (211 , 69% as a
WEEIR G RGN g it TR S A S R
1H, J = 13, 2.5 Hz), 7.08 (m 3H), 6.88 (t, 1H J =

9.4 Hz), 3.51 (s, 25 2H); MS (ESI+) miz 307.4 (M +
+. O ) ( k EXAMPLE )24 ( i

N - (3-Fluoro-4-(thieno[ 3, 2-d] pyrinm diyn-4-yl oxy) phenyl )

-N3-(4- fluorophenyl) Meﬂ/%ﬂ/ 6/ 004833
PCT/ US2005/ 023099 N
- ( 3- Fl uor o- 4- hydr oxyp “N3-Q 4- A uo yl ) mal onam

ide (46 ng, 0.15 mol)|

4- chl or ot hi eno[ 3, 2- YW m dine (17 ng, 0.10 mol),
cesi um car bonat e 9N_ng, 0.15 nmol), and copper (1)
chloride (10 ng, 0.10Nmvol) were placed in a test

char ged Wit H HIONETARFPYBE LA bl d RbasiEn -
fol l owed by 2, 2,6, 6-t ¢gluofétidnyl)malénangge anedi one (4.0
L, 0.02 mmol). The reaction was stirred at 120 C for

2 h. Tha selatien pHar(Ariflepio-& (yarplolg el fli bl tiazinphepar at i ve

HPLC. .Th iate f ti t dt

oo BAEAPE R ol 0 SR X oo

ey RS2 DA BOP hddt BRIME .68 Maﬁg@-_mareﬁﬁfg?mmé (34U, 0.27
Wi c (3 x

The aqueous sol ution was extracte th Et

| Gaidnpl)amd! 4-fleorb@nitioai. 2 adl., 0.065nincol it dimethylfoanandie i(@d mL) was
over anhydrous Na2SO4 and concentrated jn vacug to

gi Shigred gErogEsieRpEraghe &RIckO thsThe reaqtisn veasdlilyted with EtOAc (4 mL)

Lya%ﬁ%zlsh&%vitﬂ Qva\{gr,t fb%r% ﬁ?@ogoh{tion, and brine (1 x 3 mL each). The organic

solution was dried over anhydrous Na,SO, and then concentrated in vacuo.

Purification by flash chromatography on silica gel (SiO,, EtOAc/Hexane 7:3) gave the
desired compound as a white solid. The product was lyophilized with acetonitrile /
water to give the title compound (14 mg, 61%) as a white powder. 'H NMR (CDCl)
09.28 (br's, 1H), 8.64 (br s, 1H), 7.89 (s, 1H), 7.73 (dd, 1H, J= 2.5, 1.5 Hz), 7.69 (dd,
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w®2®6o4833 7. 69 (dd, 1H, J= 12.4, 2.0 Hz),

wat er gave the title conmpound (23 ng, 52% as a white
solid. 1H NW\R (CD30OD) 6 8.54 (s, 1H), 8.21 (d, 1H, J=

7.27 (m 2H), 6.96 (t, 2H, J = 8.9 Hz), 3.47 (s, 2H);
MS (ESI") mz 441.1 (M+ H + 15 EXAMPLE 26 HH F

N N, H=11.6019 Hz)N/.43 (N, 3H), 7.21 (m, 1H), 6.97 (m, 3H), 6.80 (dd, 1H, J=4.5,

S0 SN 1o onen)

N1- ( 3- Fl uor o- 4- hydr oxyphenyl ) - N3- (4-f | uor ophenyl ) mal on
am de (46 ng, 0.15 nmmol, Conpound B of Exanple 25),
4-chl or ot hi eno[ 2, 3-d] pyr i EXAMPLE25ny, 0.10 mol),
cesi um carbonate (49 ng, 0.15 mml) ggnd copper (1)

chloride (10 ng, 0.10 gmp eddn a test
tube. The tube was seal -m us ed @ rogen,
charged wth 1-nethyl-2xoyrrol®di bne 3 )

foll owed by 2,2,6,6-teframethyl-3,5 25 hept dnedi one
(4.0 L, 0.02 mol)s Nyeaction was stirred at 120 C
for 1 h. The reatign xture was purified by

preparative HPLC. /pr opriate fraction was
5

concentrat,led to reane nmet hanol and the resulting

aqueous IYI-FrFlaerouds(thigne 3ZAlpyrimiflind-yioxy)pheny l)h&ﬁ{é@%
solution (5 nmL). The y L ution S extracted
with -77 WD 2006/ 00483'@‘ ﬁtﬁ%@&@é‘f?ﬁ%’%g Et OAc (3 X
10 nmL) and the conbi ned organic extracts were dried
over anhydrous Na2SO4 and concentrated in vacuo to

gi ve the desired product as coforless oil.
Lyophilization with rretharllgi  gave the title
conmpound (27 ng, 61 % as whi t olid. 1H NMR
(DMSO-d6) 5 10.7 (s, 1H), 10.4 (s H, 8.77 (s, 1H),
8.15 (d, 5 1H, J = 5.9 Hz), 7.95, 1H, J = 12.8,
2.0 Hz), 7.85 (d, 1H, J =5.9 Hz)Y7.77 (m 2H), 7.54
(m 2H), 7.30 (t, 2H, J = 8.8 Hz),p3.48 (s, 2H);
MS(ESI+) in/z 441.1 (M+ H EXAMPLE 27 HH F NN S

10 0O A) 3-(4-Fluorophenylamino)-3-oxopropanoic acid

15

20

To a solution of ethyl 3-chloro-3-oxopropanoate (5.0 mL, 40 mmol, Aldrich)
in methylene chloride (100 mL) at O °C was added diisopropylethylamine (8.4 mL, 48
mmol) followed by 4-fluoroaniline (3.6 mL, 38 mmol, Aldrich). The reaction was

stirred at room temperature overnight and was then quenched with 100 mL of

saturated NaHCOj3 solution. The aqueous layer was extracted with chloroform (3 x

100 mL). The combined organic extracts were dried over anhydrous Na,SO4 and

concentrated in vacuo to give the crude product as a yellow oil that solidified on

standing (10 g). "H NMR (CDCls) § 9.30 (br s, 1H), 7.55 (m, 2H), 7.05 (t, 2H, J = 8.8
Hz), 4.28 (q, 2H, J = 7.2 Hz), 3.49 (s, 2H), 1.35 (t, 3H, J = 7.1 Hz); MS(EST") m/z

226.1 M+H)*,

The above ester was dissolved in 100 mL of ethanol and cooled to 0 °C. 1 N
aq NaOH solution (100 mL) was added and the reaction was stirred at 0 °C for 1 h.

The reaction was concentrated to remove ethanol. The aqueous solution was extracted

with EtOAc (50 mL) and was then made acidic with 1 N aq HCI solution. The
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O15 F IN10 N 1-(3-Fluoro-4-(pyrrolo[2,1
f1[1, 2,4]triazin-4-yl oxy)phenyl)-3-(2-(4-fl uorophenyl)

WO 2@6/004883 t hi ourea To a honpbgeneous sol uti on OPCHUM005023099

t hi ocyanate (21 ng, 0.26 mmol) in ethyl acetate (1
m.), at room tenperature under a nitrogen atnosphere,

wa§q1érd>&é golution was pxfErctgiEEy EtQdetyx 10hmdpi dbe (chabmed organic
d f
%Qtr lg%lﬁg(i-ﬂgzg é)q]g?(%‘hll& p’?ﬁasééz; c%gélﬁrggeggn é’ﬁ‘f%?t tp §hve the

Of cArdtIpastuet @31 @)&4%}|a@h2jeﬂow solid which was used without further
101, 2 4]-triazin-4-yl oxy)benzenanm ne (37 ng, 0.15

llfl I@WpouH(NMR (&Mmeﬁ)ﬁ é2.9Zpr $, Fanh 3l (s 1H), 7.59 (m, 2H),

t tr here.

Pt BT e Trd . 205 Mrafhto BERAIMF BBrr s
before bei ng concentrated in 20 vacuo. Purification by
silica gel (Merck KGaA, 230-400 nesh particle size)
flash chromat ograph el ut| g Wt r“chl or of orm
afforded the title c -o ST 1H NMR
(CDC13) 512.41 (s, # 7 (s, 1H),
7.92(m 1H), 7.81 (-Im : 742(m ,F7.35-7.25

éngé (nf¥ ' %?4;& uor Ofgh§§}oxggglénﬂh&%(%§02r§%yw 85

| 7
M

10 S @trahyrofgrad addMImL of methanol at 0 °C was added zinc dust (2.08 g, 31.8

15

20

25

[ 11(11211055 %qur Ig%r?p_) Zfo@(? «;% - O}n%récl%fém{q(_l 70 g, 31.8 mmol). The

f 1 HRERRNGAYHRE & Mokt Qh{f)gfaﬁﬁ'e Evémmg T llre!}!erogeneous mixture was
filtered through a thin pad of Celite® with methanol and the filtrate was concentrated
in vacuo to give a brown solid which was used without further purification (656 mg,
81%).

3-(4-Fluorophenylamino)-3-oxopropanoic acid (197 mg, 1.00 mmol) was

dissolved in 4 mL of dimethylformamide. Triethylamine (140 uL, 1.00 mmol) was
added and the solution was cooled to 0 °C. 4-Amino-2-fluorophenol (127 mg, 1.00
mmol, Aldrich) was added followed BOP reagent (442 mg, 1.00 mmol). The reaction
was allowed to warm to room temperature and was then stirred at room temperature
for 3 h. The reaction mixture was concentrated to remove methylene chloride and
water was added to precipitate the product. Filtration and trituration with water gave
the title compound (211 mg, 69%) as a white solid. "H NMR (CDs0D) 6 7.61 (m,
2H),7.51 (dd, 1H, J =13, 2.5 Hz), 7.08 (m, 3H), 6.88 (t, 1H, J = 9.4 Hz), 3.51 (s,
2H); MS(EST") m/z 307.4 M+ H) ™.

C)  N'-(3-Fluoro-4-(thieno[3,2-d]pyrimidin-4-yloxy)phenyl)-N°-(4-

fluorophenyl)malonamide
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N5 N A
4- (2- Fl uor o- 4-ni trophenoxy) - 5- et hyl pyrrol o[ 2, 1

WO 2God/0@4883 t ri azi ne To a m xture of PCT/US2005/023099

10

15

20

25

4- chl or o- 5- nethylpyrrolo[z 1f][1,2, 4]triazine (3.37
g, 20.11 PCT V\DZQOO/O71129 U S. pat
appl i cadYi- @nFlzet@sHu@egmwnyw GitorgbehdBopmidh ¢Gme, 0.15

2%&@%‘?&%, c op éng?bﬁﬁl\%g Q@%?gng,atggq fpynol); cpsium carbonate (49

anhy,dy. IsindIVF; afid 06bpat()), chidrider(€0nfgn0.16 nimol) tvese plCeT ina test
nit rogﬂg at nosphere, was added anhydrous_ potassi um

c dPbonBetube was segledq flushed withonjroger ehargsd With 1opaethyl-2-

h 6 5 h,.be fl

P on R ol S RS 26 GO P BRRRAT Bl .
aty GO mmdIL TiHb readtion W sHrkd W 0W&Stor 290! B bR tHoA Mixture was
tenperature, diluted with dichloronethane, washed

s gqopuidiet] bg lpkepavatitvh HIPE. Crvaler am)mprm&%raauqma ous chndenirated to remove
g glﬂgtrgl?a}{joj gpgélleergs tg}ﬁv ¥ r&g%g%l}/ E,]Ud)n av% o gaaﬁlg lilxlllIhasta(t;"urgteg NaHCO;
P

U535 1 S VB EA B BN, D)
c fﬂoﬁtb@fﬁsdr d]'garﬁcf é)ctradEsdwerb deied bVér@.nh}Uh‘plﬂHNﬂizsm aih@ cgnceﬁﬁ‘%:d in

as a pale yellow solid. 1H NVR (CDC13) S 8 13
( n\iaczzq_ﬁo give g d(sglred]mgguct 28 a/golegess:ﬂq Lyoghlélz@quz\ylth methanol /

&g@a@gﬂ&ﬁ% e@hpoﬁaggz %% 2 aag&’hue th”d “%%Mgg@pm 5

(MA.;JthHZIrH) Jfsound, 1HL)ﬁ =803 A0 6/0Q48 331, P 1215200 5125, 23098, 3H),
3- LR, @Qﬁrﬁbﬂﬁylfﬁ‘ﬁrgblzb[%ﬁ(s 2H); MS(EST) m/z 441.1 M+ H)*.
JI[1,2,4]triazin-4-yloxy)benzenam ne To a

het er ogeneous m xture of

4- (2-f1 uoro-4-nitrophenoxEWXAMPTH byl pyrrolo [2,1 f] [
1,2,4]triazine (3.04 g, 10.55 mml) in anhydrous

met hanol (60 5 i) and anhyddous_teflrah drof uran (40
m.), at anbient tenpera ungger trggen at nosphere,
was added zinc dust (6. 1 neol ammnl um
chloride (5.64g, 105%mo The mi xture wa§ stirred
for 7 h before th lyst was filtered off and the
filtrate was con ntrjatj% in vacuo to a pale yellow
solid which was pag [“oned between chl or of orm and

wat er. The aqueous | ayer was then extracted twice with

10 chl or Nle(Brﬁ‘luB'i‘tE4-¢ﬂﬁdmaﬁE,G -dipyramidinsdaylosy)phenykpN\e-(4-

washed with water, dried over

fluorophenyl)malonamide
N 1-(3-Fluoro-4-hydroxyphenyl)-NZ’-(4-ﬂuorophenyl)malonamide (46 mg, 0.15

mmol, Compound B of Example 25), 4-chlorothieno[2,3-d]pyrimidine (17 mg, 0.10
mmol), cesium carbonate (49 mg, 0.15 mmol), and copper(I) chloride (10 mg, 0.10
mmol) were placed in a test tube. The tube was sealed, flushed with nitrogen, charged
with 1-methyl-2-pyrrolidinone (0.3 mL) followed by 2,2,6,6-tetramethyl-3,5-
heptanedione (4.0 puL, 0.02 mmol). The reaction was stirred at 120 °C for 1 h. The
reaction mixture was purified by preparative HPLC. The appropriate fraction was

concentrated to remove methano! and the resulting aqueous solution was made basic

with saturated NaHCOs solution (5 mL). The aqueous solution was extracted with
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anhydr ous magnesi um sul fate and concentrated in vacuo
to yield the title conpound (2.51 g, 92% as a solid.

wammssmas) S 7.86 (s, 1H), 7.64 (d, 1H JPEI/BSB05/023099

7.08-7.03 (m 1H) 661(d 1H J:24Hz)

HR%%?E@?? x Glyalingats fombined Sighiic exfias Bt overgnhydrous

f |
f ?%%O%%ﬁog%?rﬁnézéa yzH %&%Ao@é@& §¥§(1f&ﬂrﬂr6’&1ﬁE s d-colorless oil.

( 41ybpiolizgtios with) metbhayoly watarigaeathe title compound (27 mg, 61%) as a

? ] ?ﬁtgrsgﬁlq ﬁaﬁgﬁ%@%&” O{%ﬁ%mel%@ W), 81 @p1H), 8.15 (d,

5 Mgk e goRverst @, 19 J 0%,k &b%zébar SHRI K grf_%gg;g 7 (m,

|namanner S|mla the i‘on”’

27 2H),H .58Mz0,(ZEDCL3D (6227 418. $ 8lz), BH)z; (s82H5 MS(;EsI'bI)m/z 1492 M+ H)
7.82 (m 2H), 7.68 (d, 1H, = 2.5 Hz), 7.39-7

4H):, 7.15-7.10 (m 2H), 664(d 1H, J:23Hz)

3.72 (s, 2H), 2.60 (s, 3H); HRVS(ESI), 454.1149 (M +

H + calc, 454.1154 (M + H+ found. 25 EXAMPLE 29 -80

WD 2006/ 004833 PCT/ uszoos/@gngmH FNN ON NN

N1- (3- Fl uoro-4-(5-nmethyl pyrrolo[2,1

f1[1,2,4]triazin-4- on)phen I)
fl uoro-phenyl) mal onam e ..o 5 sol ution of
3-fluoro-4-(5- rrethylpyrr of][

1,2, 4] triazin-4-yl oxy) nzenam ne (52 mg, 0720 nmol,

Con'pound B of Exa ) and
3- (4-fl uorophenyl akg ng) - 3- oxopr opanoi ¢ acid (39 ny,

10 0. 20 nmmol , Conpound ANof Exanpl e 25) i n anhydrous DW

15

20

25

ot et (RE bR B Ayt g aReARD -2 (- fluoropheny-

0.30 nmol ). The mxture vYasyBiliphRd for 5 mnutes

bef ore o-benzotriazol-1-yl-N,N,N , N

t et r ameT g bomegéngous slutidrl efsodivor ﬁlicte;yér%e (2d, mg§).BD mmol) in
ortion. . The m xture

H{l eawa(fi%a(? 11%5 atp{oglglst ReratLe ‘f‘&*}&f‘ DHPSRA gtmosmﬂgre, was added 4-
C Oﬂ&‘&ﬂﬁﬁe%ﬁlﬁ&e{ﬁ cNiBEHO (%HIL ut g F?o"ﬂ-&: r{u‘?{ﬁlre m stirred for 30

resul tant”resi‘due was aceta e an

wasiratks befure being hédetiGveatiy toasorhd gelnecmm sohitiohioflg-hekene

begp?/gol%%] f%i,&%t]-%r?azln? 4yy?(():x%l())benzenannne (37 mg, 0.15 mmol, Compound C
of Example 22) in anhydrous dichloromethane (3 mL), under a nitrogen atmosphere.
The mixture was stirred at ambient temperature for 4 h before being concentrated in
vacuo. Purification by silica gel (Merck KGaA, 230-400 mesh particle size) flash
chromatography, eluting with chloroform, afforded the title compound (55 mg, 83%).
"H NMR (CDCls) § 12.41 (s, 1H), 8.50 (s, 1H), 7.97 (s, 1H), 7.92 (m, 1H), 7.81 (m,
1H), 7.42 (m, 1H), 7.35-7.25 (m, 3H), 7.17-7.10 (m, 2H), 7.05-7.02 (m, 1H), 6.85-
6.90 (m, 1H), 3.72 (s, 2H); HRMS(ESI), 440.0993 (M + H)" calc, 440.0988 (M + H)*

found.

EXAMPLE 28
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Purification by silica gel (Merck KGaA, 230-400 nesh
particle size) flash 15 chromat ography, eluting with

wda oawe4sahol in chloroform afforded an of f - wwPEBUSTDF/023099

10

15

20

that was triturated and sonicated in the presence of
anhydrous ethyl ether (3 nL). The title conpound (66

nmg, 75% was isolated p f||t at on as a white solid.
1H NMR (CDC13) S 9.28 67 H) 7.83 (s,
1H), 7.80-7.73 (m 1H) %@V“) 1<Bi J 5 Hz) ,
7.54-7.49 (m 2H),\7.28-7.26 (m 2H), 710702(m
2H), 6.64 (d, 1H, 20 Hz), 3.56 (s, 2H), 2.60
(s, 3H); HRVB(ES1)\ \6)1221 (M+ H+ calc, 436.1230
(M + H)+found MANE 30 HH FI NNO/ 0O F

i N / 0
(’\3" i (h-%%-ﬁ_ {Zy %%ﬂ%%@jrgéﬂ(; éJf' % :ﬁ&? z?r? 4-y§0)fy)ghen&fp%3 rgz -(4-
yI )-N3- (4 fI uor ophenﬂlu))f@m Uhé&yl)mlaﬁleutl on of
4- (H pyrrol o[ 1, 2-b] pyri dazi n- 4-yl oxy) - 3-f | uor obenzenam

ine (51 ng, 0.21 mmol, Conpound D of Exanple 19) in
DMF (1 nl) was treated with 3-(4- {Jgqg

f 1 uor ophenyl ani no) - 3- oxopr opagzj/acizd (41 ny, 0.21
mmol , Conmpound A of Exanple DI PEA (42 L, 0.25
mol ) and TBTU (81 ng, 0.\25 ) and the mxture
stirred at RT for 16 h. ikt ure was concentr at ed
in vacuo to renove the d the residue was
partitioned between EtOAc (2 nlL) and saturated sodi um
bigar b013@ﬁ-Ellﬁ)@b-kﬂﬂiﬁfbphé’lldﬂ-y)-S-Iiibﬂlylﬁ)@ﬂomﬁf}ﬂ erazme
washed with 10% aqueous LiCl 10 brine 97
dried (TySoRtueRf @rerﬁmﬂwh)ymlq}iadd&l Zﬁiérlqszc{é g 20.11

B LR S, 1 B, 00l
aniigdfl dsurdoftvehisiolsi ldreid hlcbl“ﬂ@re(t&l\/ﬁﬂdﬂﬁ):nc‘é) 4R 261upso-4 Zhﬁ‘il)ophenol
10.28 (s, 1H), 8.01, 1H, = 5.4 ﬂﬁ)lfor7 92-7.91

( ,{]3 4814) - 22.12 ggngl) gQar(hmlrogHPME (]¢Q§)_anh4t1{r DHpinutes under a

%0 %e& &?m&{ﬂhe{f%ﬁa Q%Peg fgg?%%oi%ssglngiﬁ% d‘?ate qql_izl B2 44.24
g)zAfinnNgﬁé)ETg% ngitﬁfegwagﬁgaied'\@Gﬁsb*fbr 8} Befbes32-3lubM-4-nthophenol (1.00

g, 6.37 mmol) was added and stirring continued at 60 °C for 4.5 h. The mixture was

cooled to room temperature, diluted with dichloromethane, washed sequentially with
water and 10% aqueous lithium chloride, dried over anhydrous magnesium sulfate and
concentrated in vacuo to yield a tan solid. Purification by silica gel (Merck KGaA,
230-400 mesh particle size) flash chromatography, eluting with chloroform, afforded
the title compound (4.19 g, 72%) as a pale yellow solid. 'H NMR (CDCls) 6 8.20-
8.13 (m, 2H), 7.83 (s, 1H), 7.73 (d, 1H, J = 2.6 Hz); 7.58-7.53 (m, 1H), 6.69 (d, 1H, J
= 2.4 Hz), 2.62 (s, 3H); HRMS(ESI), 289.0737 (M + H)* calc, 289.0733 (M + H)*

found.
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SO ON ONN:~
1- (3-Fluoro-4-(5-nmethyl-6-(2-(4-nmethyl pi perazin-1-yl)e

WO bawxp)4893 rol o[ 2,1 f]- 20 PCT/US2005/023099

10

15

20

25

[1,2,4]triazin-4-yl oxy)phenyl)-3-(2-(4-fluorophenyl)ac
etyl)thiourea, his- hydrochloride salt -82 WO

2006/ 004833 PCT/ US2005/ 02309 Nee o sSIN i 0
NN 0 A

4- (2- Fl uor o- 4- ni trophenoxy) -9- net hyl pyrrol o[ 2, 1
f1[1,2,4]-triazin-6-yl e To a honobgeneous

sol ution of 4-chloro- 5- Ryl gyrrolo[2,1
J][1,2,4]triazin- 5 6-yl pivllate (1 00 g, 3.74 mol ,

ool £ S P
at I 00NMTo 4 BEPL aﬁdd)ngnuﬂd&rofaa, mﬂm@g@nmabpmmhgy 8, vvas
added DABCO (462 The m xture_was
hela@tbﬂlpﬁltml@fﬂ t/ibe. 4itrw1n¢ﬁ%0ﬁgx¥%§%rrwa§) W&HO%HIP%WI (60

é%f ad‘lrhe hg B RA rcfré)ltur n@q 61%%“96 : &&lﬁl t%higérg{u% Mr nitrogen

eous a nu c aqu

| a@bsphdte, W4k badddedind MsE.99 §,05Hh@6D fd Binmdatum chlonde (5.64g,
conbined organic layers were washed once each wi

s ak02rmamed. dhe e@m@r@mwm f@h7 brbetse Biecatadyst ma&ﬁ&@red off and
di

el BT e e Saste ol S R EE TSt g pagigoned

a A&l drefrSnt Gvaidtatrhvagudsas thyt ﬂwhthmeﬁl @thracﬁdetﬂflce with

w thout further purification. MS(ESI+) ;n/z 389.1 (M+
H)chloroforim. 32 combied Shigroform layers were washed with water, dried over

anhydrous magnesium sulfate and concentrated in vacuo to yield the title compound
(2.51 g, 92%) as a solid. "H NMR (CDCl3) § 7.86 (s, 1H), 7.64 (d, 1H, J = 2.6 Hz);
7.08-7.03 (m, 1H), 6.61 (d, 1H, J = 2.4 Hz), 6.55-6.45 (m, 2H), 3.78 (s, 2H), 2.60 (s,
3H); HRMS(ESD), 259.0995 (M + H)" calc, 259.0997 (M + H)" found.

O 1-(3-Fluoro-4-(5-methylpyrrolo[2,1-f][1,2,4]triazin-4-yloxy)phenyl)-3-(2-
(4-fluorophenyl)acetyl)thiourea
3-Fluoro-4-(5-methylpyrrolo[2,1-f][1,2,4]triazin-4-yloxy)benzenamine (39 mg,

0.15 mmol) was converted to the title compound (42 mg, 62%) in a manner similar to

the preparation of Example 27. 'H NMR (CDCls) § 12.41 (s, 1H), 8.48 (s, 1H), 7.92-

7.82 (m, 2H), 7.68 (d, 1H, J = 2.5 Hz), 7.39-7.27 (m, 4H), 7.15-7.10 (m, 2H), 6.64 (d,

1H, J = 2.3 Hz), 3.72 (s, 2H), 2.60 (s, 3H); HRMS(ESI), 454.1149 (M + H)" calc,

454.1154 M + H)" found.

EXAMPLE 29
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HO\ N N B)
4- (2- Fl uor o- 4-ni trophenoxy) - 5- et hyl pyrrol o[ 2, 1

WO 2G0&/0@48483 -t ri azi n-6-0l To a het erogeneous n RETUE2005/023099

10

15

20

4-(2-fluoro-4-nitrophenoxy)-5- nethylpyrrolo [2, 1
f1[1,2,4]-triazin-6-yl pivalate (1.45 g, 3.74 mmol ) in

absol ute 20 et hanol (119 m), r oom t enper at ure under
a nitrogen atnosphere, ous sodi um
hydr oxi de. The reaction ure was st d at anbi ent

m Xture was conce to renmove et hanol, before
bei ng partitioned en ethyl acetate and vvater

The agueous | ayer was extra e Wt th I 3
ac et Nt-6-Finogodadomethyl Wﬁ%‘ﬁ&cfz&i yéi‘lr?% & yl)-N -(d-
twice with water, onc u(‘ﬁ“éhn / 004833 _

PCT/ US2005/ 023009 s atugtorpheny ueous i um chl ori de,

dri ed Mh@ﬁb\gaﬁemmn@n@@ Bkﬂnosmﬂf(étmethylpyrrolo[Z 1-
concentrated in vacuo. Purification by silica 8
( A @wm@am-4~zmlt@ezq¥éwe (§8m28, 8120 minpb Comppygd B of Example

T R s U

A-Bm@sund A/ 6f EohsioR5in anhiydddir ]()KIBQ]Z&)lLE a5ro8)n2ﬁnﬁ>sﬂaﬁ1re under
(m . 7.84 (s, 1H), 7.58-7.53 ( @g&
1 Hjitrogen aengsphereiHyas added d41§0prom#9thyln@4 2 vk 9 390511121)( e

4 ‘T}:%wfff: gar Bmﬁe‘ﬁolr P W%Béﬁr%o R%Iijzﬁ)ﬂazgl— ! (V4N t1¥1yl pi p
ert@tﬁrﬁ‘etﬁ Mfohturd %tﬁhh@ﬁé}%% 9808, 23D thinol), wastldtied azdneeortion.

To a oaneneous m xt ure of
4-THe-thixaue waAstmnr«td fmp A@Aadxhefors theetehgtiqmay asotopcgrpratetl i vaguo to

1,2,4] -t d

P YRS s RSt i s el i hectpre gpd praghea
arm&fﬁﬂ% 1@%%@&%@1&1&1@&%&&1@6%@@ belh%t:&adematea B Aeuo.
cooled to under a nitrogen atnosphere, was added

drRmmcatazorabﬁﬁhm sl L(ﬂk/brc&fKGaA 230-400 mesh part1cle size) flash
4- et h razin t hapol (71 k) .. .

RO DB ids SB1PeLP UYL € P I6E: i Bl white soli

| A& asHitukardd FNWREQHR in ROt RnERENAAGHRAEH Mt‘ﬁ&pétﬁer (3 mL). The

tetrahydrofuran. The m xture was stirred and al

t aitle compound (66 mg, 75%) was isolated by filtration as a white sohd H NMR
(CDCls) 8 9.28 (s, 1H), 8.67 (s, 1H), 7.83 (s, 1H), 7.80-7.73 (m, 1H), 7.67 (d, 1H, J =
2.5 Hz), 7.54-7.49 (m, 2H), 7.28-7.26 (m, 2H), 7.10-7.02 (m, 2H), 6.64 (d, 1H, J = 2.3
Hz), 3.56 (s, 2H), 2.60 (s, 3H); HRMS(ESI), 436.1221 (M + H)" calc, 436.1230 (M +

H)* found.

tenperature for 1,5 HPbefore being neutralfized to pH
7 with 1 N agueous hl oride. The reaction
rate
T

-

EXAMPLE 30

2 N N
SN
\ N7
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warmto roomtenperature. The reaction was stirred for
twel ve hours before being concentrated in vacuo. The

w0 e®bdus3zvas purified by preparative HPLC ( YMPE/182088023099

ODS, 30 x 500 nm 30 mnute gradient fromb50%to 90%
aqueous npthanol with 0.1% TFA). The appropriate
fracti on¥ O%%Pdomib[dé’db]meldalmﬁ-xmy}ﬁt oxaphenyle’-(4-
aqueous sodi um bi car b%at e ilml%flen concentrated in
vacuo to renove netha op s extracted

W th chhqoRriieh Bf (A piRoldh), 2-bTReidagirti-edy)03-HBiabiobenzenamine (51
| ayers were washed once each wWith water and brine,

dringd0.8¥ mrndnﬁympomi Hw@ﬁéemplm 125 is DMR lemLawds treated Wlth 3-(4-
CO b KPRl i A i B HpShs H ot

8.

U503k PO R peunar b §B3Y Gt 015 i and the
4. ﬂnfxt(ute stu’erbl;l at]RT— fér. 16 leThe 2iBure(vas cdhbendrated5n Yaddo)tp remove the
2.80-2 311) 2.31 (s

nglﬁndrﬂl% re&gij:le 3"3(5 IPIarﬁlt#q}“?ff betwrep Qé\ﬁ) (QNIlLb\lgr?ciL %??tléljf&@’i sodium
1%%5 ate g&iﬁqﬂ}%ﬂ@gﬂ%t A a@é’ § Ras a'ﬂtl}IO% )a&l%ég)?ls LiCl

pyrro o on benzena

10 4 (QzﬂE) umnemmm) {drRANRSO)) arft cmilbél)tfatéii- th»aévﬂo MEtiehorhgd product

15

20

erazin- | )ethox) rrolo[2,1 f] triazine
( zwasn@lturgteé EWieRTith %@ng,ottggest%lﬂg N@QH {q give the title compound

PTG S el A TR ORI g 1028
( Cﬁ@)l%)mS(d? 1867 £ f&BH(zW 912H7 91 ZmSOHY 7% 1.62 (121121)1)2 Z| 48J7 A4 (m,

7.009- r&g 5 (m 1H), 4.14 (t
5. ymz;zz bl Sbn s 6(861(dd,81I¥I§ J NELEBT H2)16.72 6l 1H, { mided, 1.4 Hz),

1381 BB 6225 Bk By B MRS (B BV N 11 )
t hoxy) pyrrol o[ 2,1- 15 J][1, 2, 4]

tr 4-yl h [)-3-(2-(4-fl h I tyl)th
o 11 och o daseabpL 80P acet )
3-Fl uor o-4-(5-net hyl -6-(2-(4- msth)(_|p| erazmlyl)etho

xy)pyrrolo[2,1- f][1,2,4]-tpd 3 enam ne
(18 ng, 0.05 mmol) was conver he t|t
compound (7 ng, 26% |na G S|ﬁ1la@t e

preparati on of Exanple
~N

/___/O . @
(—N
/N_)
1-(3-Fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-f]-
[1,2,4]triazin-4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)thiourea, bis-

hydrochloride salt
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20 Treatnment with 1 N aqueous hydrochloric acid (0.05
m., 0.05 mmol), followed by Iyophilization, resulted

w0 poobhetssd t | e conpound as a pal e yell ow sol i d ¥GI/D#2005/023099

10

15

20

25

64% . 111 NWR (CD3CD) 8 8.06-7.99 (m 2H), 7.83 (s,
1H), 7.79 (s, 1H), 7.48-7.30 (m_4H), 7.13-7.02 (m
2H), 4.56-4.45 (m 2H), 3.87-3.58 NCp, 3.09-2.44
(m 15H); HRVS(ESI), 596.2255 ( cal c, 596.2261
(M + H+ found. 25 EXAMPLE 32 O 2006/ 004833
PCT/ US2005/ 023099 H H F N OF NIN 0 N

1-(4-(6-(3-(Dinethyl § na) \op X)d\l 5- met hyl pyrrol o[ 2, 1

fJ[1,2,4]triazin-4-

yl oxy) - 3-f | uor ophenyl -3 -q 2- (4- fI uorophenyl )acetyl ) ure

a, hydrochloride salt NO2 O LN )
3-K)4- (zt-(lerlgpm-Amtmpbgmubﬁwe@mﬁglpByl—ﬁbl,%ﬁ]ztllazm- -yl
fJ[1, 2, 4%3&r| azin-6- yloxy)-N, N-di net hyl propan-1-am ne

To a mAVARE of pol ymer bound tri phenyl phosphine (3

Mol t riRi s dg%h@&msbmoﬁ@f Aciorts h%ﬂiy@pyrﬁﬁﬁZﬂ@‘][llZ Zﬁnazm-

mmol ) in anhydrous tetrahydrofuran 10 (5 nL), at O

uredrpivalate (1. @@grﬁ 4 mosp heprmpounsksD g6 Baample 1) and 2- ﬂu0r0-4-

VrERAGeE e renre ety g IR 1 LSS

b%&ﬁg%%tgge lﬁigf@fg Eliﬂ g&%@&{aggag {w&s 41188 DIABEO 3462 4.12 mmol).
The mixture was then heated at 50 °C for 3 h. The mixture was cooled to room
temperature then partitioned between chloroform and saturated aqueous ammonium
chloride. The aqueous layer was extracted twice with chloroform. The combined
organic layers were washed once each with saturated aqueous ammonium chloride and
saturated aqueous sodium chloride, dried over anhydrous magnesium sulfate and

concentrated in vacuo to yield a pale yellow solid that was used in the next step

without further purification. MS (BST") m/z 389.1 (M + H)*.

0]
HO \ N\N/)

B) 4-(2-Fluoro-4-nitrophenoxy)-5-methylpyrrolo[2,1-f][1,2,4]-triazin-6-ol
To a heterogeneous mixture of 4-(2-fluoro-4-nitrophenoxy)-5-
methylpyrrolo[2,1-f1[1,2,4]-triazin-6-yl pivalate (1.45 g, 3.74 mmol) in absolute
ethanol (19 mL), at room temperature under a nitrogen atmosphere, was added 1 N
aqueous sodium hydroxide. The reaction mixture was stirred at ambient temperature
for 1.5 h before being neutralized to pH 7 with 1 N aqueous hydrochloride. The
reaction mixture was concentrated to remove ethanol, before being partitioned
between ethyl acetate and water. The aqueous layer was extracted twice with ethyl

acetate. The combined organic extracts were washed twice with water, once with
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G
4-(2-fluoro-4-nitrophenoxy)-5-nethyl pyrrolo[2,1-f][1,2

WQ 2jo600483%i n- 6-ol (133 ng, 0.44 mol, ConpounkCBUSE005/023099

10

15

20

25

Exanpl e 31) was added, and the m xture was allowed to

15 slowy warmto roomtenperature. After 14.5 h, the

I esiturated aqueenmsetiutochforide r driddarver anhydrdus seagnedivh salfate and

met hanol / t et rahydr of yran. The .comhiped filtra

C OTPREFRTARISH VAR, St I%O%bwﬁ%gaK&@Fﬁbﬁﬁaéwmesh
USSehd ity Oliting SHMINE he B lefryE AdelA8) aff
wﬁé‘(%%é‘?? S%Z%&g)g%@ﬁ%%@ Q{jj Oiéling it B BBl Biotl afforded the
PGTHS208mhd 26099, S47NIdBt€ps\AVB)\as hlydllowsédid. 'H NMR (CDCls) §

4-(6-(3-(D hyl ' -5- hyl
(18.90-5. 1210, PRD1 W40, RO 5¥ (ol b habRaTe . 11, 248 (s,

71D ST s Ao s A i ety o Opan |- i ne

(170 ng, 0.44 nmol) was converted to the title
conpound in a manner simlar to the preparation of

Conmpound B of Exanple 28. The r ek N?ﬂel | ow solid
was used in the next step w thout E@Lr
purification. MS(ESr) mhz 360.3 @M ¥ H +. 10 C)

1-(4-(6-(3-(D net hyl am no) pro
fl[1,2,4]triazin- o0—\
4-yl oxy) - 3-fl uor ophenyl)—?—(z-

rea, hydrochloride Nt
4-(6-(3-(D nethylan§ﬁ§§propoxy)-5-nethylpyrrolo[2,1-f]
[ 1,2,4]triazin-4- y\oxXy)-3-fluorobenzenam ne (12 ng,
0.03 mmol ) was convérted to the title conpound 15

(2.5 ny %9 in a ,manner sidnlar . to.the epar at i on
of Cbo n’p%&%’gﬁér&“'%{ Noxy -’Stplél)?@y&@(@h fmgtlilyﬁ)lperaz1n-1-yl)-
2- (4-f 148k ﬁY)l()Z,Q Y24 uwiRanenate (0.10 nm, 0.04

nmol , Corrp%ﬁgg C [of 9E<%1/2!rrp)]l e 4) was used instead of
benzeneEuh hompperesocypantaee! 41(@HNvRo-¢aigamhensxy)ib. 77

SeipetipymotoTo i dhtferidond (A g ks nfpglyadg Pt Ghpnosphine
2 "@3.129 i’hé b:49-B3Ri0l)Th 42k of 21 %ﬁlé‘fcﬁousﬁd‘l'lhloﬁn&ﬂarfeﬁanh%ﬂbus
2.3122°%3750 (m 2H): HRVB(ESI), 539.2218 (M + H)+

C atetrahybl8B&u2a 1&aldd to OH)Cruiden aditrogeiXAlvRisphds, was-hdded Nipliwise a
mixture of 2-(4-methylpiperazin-1-yl)ethanol (71 mg, 0.49 mmol) and

X r\? met hyl pyrrol o[ 2,1
E-\ﬂ%uor ophenyl )acetyl )u

diisopropylazodicarboxylate (0.10 pL, 0.49 mmol) in 2mL of 1:1 anhydrous
dichlormethane/anhydrous tetrahydrofuran. The mixture was stirred and allowed to
warm to room temperature. The reaction was stirred for twelve hours before being
concentrated in vacuo. The residue was purified by preparative HPLC (YMC S10
ODS, 30 x 500 mm, 30 minute gradient from 50% to 90% aqueous methanol with
0.1% TFA). The appropriate fractions were combined, neutralized with saturated
aqueous sodium bicarbonate, and then concentrated in vacuo to remove methanol.
The mixture was extracted with chloroform (3 x 10 mL). The combined organic
layers were washed once each with water and brine, dried over anhydrous magnesium
sulfate, and concentrated in vacuo to yield the title compound (34 mg, 24%) as a

yellow solid. 'H NMR (CDCls) § 8.20-8.10 (m, 2H), 7.82 (s, 1H), 7.58-7.52 (m, 1H),

-84 -



' 10 O\ OF ~~/OIN / \' NN -N-87 WO
2006/ 004833 PCT/ US2005/ 023099

wa2@044004633 2- ( Di met hyl am no) et hoxy) - 5- met hyl pyrpCI/oR03023099

10

15

20

25

f1[1,2,4]triazin-4- yI oxy)
R L L S

r { rrolo[2,1
f] Eﬁts((g iflllr,?g;il(g ngD Wﬁg??ﬁy%ﬂ%%’@%l hgyhanam ne
4- (2- Fl uor o- 4- ni trophenoxy) - 5- nethylpyrrolo[Z,l
J][1,2,4]-triazin-6-0l (91 ny, 030 nmol Corrpound B
of Exanple 31) was converted to t K NH gompound i n

a manner simlar to the preparation Conmpound A of
Exanpl e 32, except that N, N 10 diQretfyl et hanol am ne

(75 L, 0.75 mmol) was used ins f 3
i op§| azodi car boxyl at e
d of

di net hyl am nopr opanol and d

on

(148 L, 0.75 mmol ) was d i
di et hyl azodi car boxyl The residue was purified by
preparative HPLC ( 10 ODS, 30 x 500 mMm 30 m nute

gradient from70%to %o agueous net hanol with 0.1%
TFA) The appr opri at/e fracti ons were conbi ned,

ral Lzed 15 €e0uUs SO

it N LI BTN T T L
rret hanotl Zﬁh@laﬁilfsaiy[&ymzﬁﬁlﬁﬁ@t ed with chloroform (3
x 1 Om) he conbi ned” organic | ayers were washed once

each w ﬂf(ZxHelmcap -4gmittophdnogy)- FHuietiyy - 6v@r (4anttiidpipesazin-1-

nﬁgﬂ?tﬁ?)fy p@‘g%@uﬁg[fgg]tcoqgg r at ed .‘Jh % gs ctr\(]%(végqech)) the title

i né&nﬁc?&d%lé M"g',"BT%) #0a manner sumlar to the preparation of Compound B of
Example 28. "H NMR (CDCls) § 7.86-7.83 (m, 1H), 7.50-7.38 (m, 2H), 7.09-7.00
(m, 1H), 6.56-6.45 (m, 1H), 4.14 (t, 2H, J = 5.5 Hz), 2.99-2.38 (m, 18H); MS(EST")
m/z401.4 M + H)*.

E) 1-(3-Fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
S1[1,2,4] triazin-4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)thiourea, bis-
hydrochloride salt
3-Fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-

f[1,2,4]-triazin-4-yloxy)benzenamine (18 mg, 0.05 mmol) was converted to the title

compound (7 mg, 26%) in a manner similar to the preparation of Example 27.

Treatment with 1 N aqueous hydrochloric acid (0.05 mL, 0.05 mmol), followed by

lyophilization, resulted in the title compound as a pale yellow solid (5 mg, 64%). 'H

NMR (CD3;0D) 6 8.06-7.99 (m, 2H), 7.83 (s, 1H), 7.79 (s, 1H), 7.48-7.30 (m, 4H),

7.13-7.02 (m, 2H), 4.56-4.45 (m, 2H), 3.87-3.59 (m, 4H), 3.09-2.44 (m, 15H);

HRMS(ESI), 596.2255 (M+H)" calc, 596.2261 (M + H)" found.

EXAMPLE 32
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FNH2 N j N.N~ -N B)
4- (6-(2- (D nmet hyl am no) et hoxy) - 5- et hyl pyrrol o[ 2, 1

WO 2God/0@4883 t ri azi n- 4- yl oxy) - 3-fl uor obenzenam nECF/88200¥1023099

2006/ 004833 PCT/ US2005/ 023099
2-(4-(2-Fl uoro-4-nitrophenoxy)-5-ngthyl pyrrolo[2,1 fJ
[ 1,2,4]triazin-6-yloxy) N, RdixetRyleth '

ng, 0.06 nmol) was converted r@l e Ni
(20 ng, 100% in a manner sipihar tdPthé& prepsrs

of Conpound B of Exanpl e 28.] The resultant yell ow

gl ass was used in the n step without further
purification. 5 MS(ESl +N4Nz.846.3 (M + H+. C
1-(4-(6-(2-(DYyethyl anm no) ef"hoxy) -5-met hyl pyrrolo[ 2,1
f1[1,2,4]triazin-4-

yl oxy) - 3-fl uor ophenyl ) -3-(2-(4-fl uorophenyl)acetyl)ure

a, hﬂe(ﬂdﬁ(Be(ﬂinhethyi:ahmol[ﬁropoxy)-S-methylplyrrolo[Z,ll-j[][?},21,4]triazin-4-
4- (6-(2-(Di et hy] am ng) et hoxy) - 5- met hyl pyrrol o[ 2, .

f] fl,y ,Xxf-?r %PﬁLmyle-éiﬁ-%Mfrwwe?ﬁﬂ niaydroghlggide salt
0.06 mmol) was converted to the title conpound (6.5

ng, 199 in a manner simlar to the preparation of
Compound C of Exanple 32. 'H NVRF{CBROMO,S 10.79 (s,

1H), 7.84 (s, 1H), 7.77 (s, 1H), 7..21 (m 5H),
7.10-6.97 (m 3H), 4.43-4.39 (m @A)™3.71 (s, 211),
3.68-3.62 (m 2H), 3.03 (s, 6 2.48 (s, 3H);

HRVS( ES1), 525.2062 (M +

found. EXAMPLE 34 H H N
WN_/I;J/

-N 20

(631

5N -(4-(6-(2-(Di met hyl ami no) et hoxy) -5-nmet hyl pyrrol o[ 2, 1

-fhL1, 2 azin-A-. -

o By F AR Eoicsonbsmesrd-msmmeRolo v U i tgincin-s-
hydr ochyleky)¥, edirhethylpropan-1-amine

4- (6-(2-(D net hyl am no) et hoxy) - 5-met hyl pyrrol o[ 2, 1

111, 2, 4aTe pimiztuge af palymsahougd tiiphsnplpbespber(d meme35 ny,

C P RospR B e B Boimy S SE 1 25 R g i Hirobgproturan

10 t hg MRLERAO 8t iu@fed nitrogen atmosphere, was added diethylazodicarboxylate (138

15

UL, 0.87 mmol) dropwise via syringe. The mixture was stirred for 15 minutes before
3-dimethyl-aminopropanol (103 pL, 0.87 mmol) was added. After 30 minutes at O
°C, 4-(2-fluoro-4-nitrophenoxy)-5-methylpyrrolo[2,1-1[1,2,4]-triazin-6-0l (133 mg,
0.44 mmol, Compound B of Example 31) was added, and the mixture was allowed to
slowly warm to room temperature. After 14.5 h, the resin was removed by filtration
and rinsed with 1:1 methanol/tetrahydrofuran. The combined filtrate was
concentrated in vacuo to a yellow residue that was used in the next step without

further purification. MS(EST") m/z 390.2 (M + H)".
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25 Exanple 29, except that PyBroP (52 ng, 0.11 mmol)
was used i nstead of o- benzotri azol -

wa2006/M8B% N, N -t et ranmet hyl - uroni um t et r af | uor PODDS1085/023099

Treatment with 1 N aqueous hydrochloric acid (1 nL, 1
mol ), foll owed bylyophlllzatlon resulhgdln -89 WO
2006/ 004833 PCT/ US2005/ 023099 hd dnpound (1.7
ng, 38% as a pale yellow solid. 1 (CD30D) 8 7.83
(s, 1H), 7.77 (s, 1H), 7.62- 7 58 (m 2H), 7.40-7.27
(m 5H), 7.09-7.04 (m 2H), N4l (m 2H),
3.70-3.54 (m 4H), 3.04 (s,° n2.50 (s, 3H);
HRVB(ESI ), 525.2062 \(M/F H)+ cal & 525.2059 (M + H)+
found.5EXAI\/PLE35;Qf FNM/N O,aOOF NONN
N

NI ?041( g (633<(Dmeﬂhlyidmﬁb)prbp6@r)cscm)etlmﬁwrbw[@yrj][q U viazin-4-
n -

31/I 01<£/) OF‘I" 'Irfﬁ% ehgnzpuamines- f | uor opheny! ) mal onami de,

2 (oo 3° Lo raioBRi nicBhenonn) s metyloupralof, AL R flstagine g yioxy)-

5] 1N2V~41m¢thjalprdpaﬂ—lyd1mnynmﬁllg W@Mﬁﬂm&ﬁeﬁ&ﬂto‘me title

0. 15 nmol ,, Conmpound B of Exanple 32) was converted to
t hEOTPPqung ip 6%&%@@3@ teghe nwpyration of GempeundsB of Eaample 28.

t h?%@ff@@lga[ ?kﬁ:l%(ﬁf%@ﬁ%h e %ﬁ)nex Ht 1’&%1%@& pg{_iglcatlon

7. BB(ESPYm{a86023-M +7HP9- 7. 02 (m 2H) 4.18-4.13 (m
2@@3. 5gm((/s, 2H) 3.%2-3. 36 15 (m 2H), 2.96 (s, 6H),
2.48-2.42 (m 4H), 2.32-2.25 (m 2H); HRVS(ESI),

10 g?’é 206? 81 @’kﬂpﬁ@hﬁﬁ@@ﬁ%ﬁ Mm'_?etllllyfp%fllj'p(ﬂb[Z%Ef%,&:ﬂtriazin-

15

20

4-yloxy)-3-fluorophenyl)-3- -(2-(4-fluorophenyl)acetyl)urea, hydrochloride

salt

4~(6~(3-(Dimethylamino)propoxy)-5-methylpyrrolo[2, 1-11(1,2,4]triazin-4-
yloxy)-3-fluorobenzenamine (12 mg, 0.03 mmol) was converted to the title compound
(2.5 mg, 13%) in a manner similar to the preparation of Compound E of Example 31,
except that 2-(4-fluorophenyl)-acetyl isocyanate (0.10 mL, 0.04 mmol, Compound C
of Example 4) was used instead of benzenesulfonyl isocyanate. 'H NMR (CDs;0D) o
10.77 (s, 1H), 7.80 (s, 1H), 7.69 (s, 1H), 7.40-7.23 (m, 5H), 7.11-7.02 (m, 3H), 4.15-
4.12 (m, 2H), 3.71 (s, 2H), 3.41-3.36 (m, 2H), 2.97 (s, 6H), 2.44 (s, 3H), 2.31-2.22
(m, 2H); HRMS(EST), 539.2218 (M + H)" calc, 539.2218 (M + H)* found.

EXAMPLE 33
F NN
T
O 0 F
=" N
PN /'
—N
\
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20\ N~-NJ
Ni - (3- Fl uor o- 4- ( 5- net hyl - 6- ( 2- nor phol i noet hoxy) pyrrol o

WO 2008/064833 1, 2, 4] tri azi n- 4- PCT/US2005/023099

10

15

20

yl oxy) phenyl ) - N3- (4-f | uor ophenyl ) mal onami de,
hydrochl ori de salt -90 WO 2006/ 004833
PCTA458025D0nskglamiRo)ddioyy)-Somsthylp el 2] -/ I],2,4]triazin-4-yloxy)-

’4 4]( t2 r IF la’izﬂ{\ 016’4 &1?' §1§-§P(gﬁg%f%{rpghe"%ﬁ)%&%ﬂﬁe‘i ﬁ;&i'o%hiolrgd%’ s%lt
4-(2-fluoro-4-nitrophenoxy)-5-nmethylpyrrolo[2,1 f]]
1,2,4]triazin-6-yl pivalate (2.40 g, 6.19 mol,

Conpound E of Exanple 1) in a 5Fr NO20f 20 mlL of

THE and 30 nL of EtOH was added 1 OH (12 m, 12

mml ) dropwi se at room tenpenatufe. ~The resulting
solution was allowed to stir«@ﬁ\QS mn, by that tine
HPLC anal ysis indicated the lefion of the

reaction. The reaction s thusNquenched with 13 niL

of 1 NHC. After the—t\rganlc sol vent was renoved

under reduced pressure, the product precipitated out

ang)) Wasz-wu-ﬁﬁi&d ﬂﬁtidyheﬂaiy)fs hfeﬂ@ﬂpﬁfioloﬂlf /1 258)6¥azin-6-
obtalned is 4-(2-fluoro-4-nitrophenoXy) - 5-

met hyl pxlpxy))I-M,[Mdil:net}l[s'tetlEM}mne azi n-6- ol ( 1.65 g, 88%.

M5( ESI +

N B+ ESORT ot D SEmEBIEy ol Taa iy 2 g fsol 1

ggll&lg{w% a% Hgl%l hoyMpeid B boERarkpe 13§ was ddriveitdd id e fifle Bompound in
uti

4- 4 @afharsimoil 2f-to ther gpreatmnyof- menng IApgf Exsing{l@ 32.-except that N,N-

b B M S s
4 U L O B B i

Muse® 1r&&:amm djethyldp@dithsbonylatewahe sédidueadasf purifibd by Zgaeepafudwe
HPLC anal ysi s i ndicated nost of the starting nmateri al

di EBppdXMIa S 1§D S0ymRI0 mige 30 mipyte geadicnt ffOfrh?Q% ¢h90% aqueous
C%la@l%%)%ﬁm l&ohﬁf‘)& | e tpﬁﬁ_\f%ﬁ e"&?zﬁf?@% ég Ecgn‘?)ﬂﬁdéneutrahzed

repar at I've
CORIR b)z&dra(eﬁ&qﬁ@ous&@&ﬁlm BiEdrE&iake, Hha tkh&oRBcentrated in vacuo to remove

methanol. The mixture was extracted with chloroform (3 x 10mL). The combined
organic layers were washed once each with water and brine, dried over anhydrous
magnesium sulfate, and concentrated in vacuo to yield the title compound (22 mg,

19%) as a solid. MS(EST") m/z 376.2 (M+H)".

0]

o— T N
\
/ N2
—N
\

B) 4-(6-(2-(Dimethylamino)ethoxy)-5-methylpyrrolo[2,1-f][1,2,4]triazin-4-

yloxy)-3-fluorobenzenamine
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H +. -91 WD 2006/ 004833 PCT/ US2005/ 023099 F NH2
N OXNNO

o183 4- (5- net hyl - 6- (2- nor phol i noet hoxy) pyP€DUSF085/023099
2,4]triazin- 4- onxy)benzenanlne To a solution of

fl uar o-4-ni trophenoxy) -5- ne
0

| £HGERSI-Pytitrophsnoxy)- %W@yﬁqul?-dzfﬂ 24 1trdazigg6-yloxy)-

8 ; fv'éé gﬁ%léﬂa%é %@%?6786 Mol%g? éon%e@ﬂ)dth% tifie Smpound

po@dang,(185%)dn a Inadnemsdinlar ﬂihbe prepapanci ohCwagowid BveBxample 28.
to stir at roomtenperature for 2 h. Both HPLC

a n%{h%qsgltaalﬁ yellaw glassavias ysedl dn thear¥iattepywithent farhar purifpation.
5ﬁ¢%j B L55¥%4é§1hﬁQQI?he solid was thus filtered off.
er concen

rat on of ‘'the filtrate, the 10 residue
was taken into 10% MeOH in CH2C12. The sol uti on was

then filtered ain and the filtrate was concentr at ed

i n"CYacol14r( (%Ggwtbhl@nﬁm)leﬁmﬁhéﬂmthylwmqm[%1912%,2,4]triazin-4-
I\/S ESI + M + .
N~ (o poRbEs-fiBeontebeli o usMorophenyhnssiiiusa Jydroghioride

[2,1- 1§t
10 |f LE];mZ L 6-Ch o T i bt Sbe By ptrotoL S 3 arin -
th hol h
> bR SnompeiEhatine 120 Fig BORBERATGS COARHRY S Ble§if cOmpound

m@ 3 mg3t£(%) il dll‘ﬁﬁﬂl?:? Siyil 00 Me)pre d@%ﬁ@f@}éﬁ'gﬁhﬁd @‘Bf@xample 32.
0. 06 mmol, Conmpound A0 le 2

of TR OMRECTSOB) 84058 (6153, 1.64 (s 1R, 7. #h, msrm (13:2 (mgSH)

ai 140t 30 £ ST Rkl 206 2 &K R Ri08 . om,

15 i nslgad Qﬁ) HIRMSKESBL 52 @b (Ve }Bf e4UCi5. R fapfg Bt RRLE.

was stifl sone staring material ~ [eft. The solution
was di rect |y subject to pr epar at i ve HPLC purification
and the HPLC fraction co I%?e desi red product
was passed through a V\ater Ig'? MCX 25 20cc 500ng

LP Extraction cartridge and washed with MeOH to renove
TFA. After that, the cartridge was eluted with 7 N
NH3 in MeOH and the ammoni a sol utmon wasHl concentr at ed

under reduced pressure to dry € ré' dthe was
then suspended in a mxture and d a few
drops of 1 N HJ was added§ The suspenS| on F
o— T N
\
PR
—N
\
20 N1-(4-(6-(2-(Dimethylamino)ethoxy)-S-methylpyrrolo[Z,l-f][1,2,4]triazin-=4-

yloxy)-3-fluorophenyl)-N°-(4-fluorophenyl)malonamide, hydrochloride salt
4-(6-(2-(Dimethylamino)ethoxy)-5-methylpyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)-3-fluorobenzenamine (35 mg, 0.10 mmol, Compound B of Example 33) was
converted to the title compound (4.2 mg, 8%) in a manner similar to the preparation of
25  Example 29, except that PyBroP (52 mg, 0.11 mmol) was used instead of o-
benzotriazol-1-yl-N,N,N’,N’-tetramethyl-uronium tetrafluoroborate. Treatment with 1

N aqueous hydrochloric acid (1 mL, 1 mmol), followed by lyophilization, resulted in
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-92 WO 2006/ 004833 PCT/ US2005/ 023099 becane a cl ear
solution and it was frozen in dry ice-acetone bath.
wab@eNe4s3n sol ution was then |yophilized to BET/O805/023099
the title compound (20 ng, 80@@ 1H NVR (CD30D) S
m 2H), 7.60 (s 53 2}3,1 7.28$n]1)
2|_Bhet e@gm(pﬁpn@ﬂﬂmg 3 oz gs agqlsayel%y@o,h .5 HNMR GCDgD) 6 7.83

$36 .07 G 1 an bl g R O Dy 3, 4.5

O £41 I‘(\ianl‘-Il) 19.70-3.54 (m 4H) 3.04 (s, 6H), 2.50 (s, 3H); HRMS(ESI), 525.2062
éﬁ Fl qroro 4- é - 8- (2- mor phol i noet hoxy) pyrr ol of
i)Y caleq P2 2%52 GMa‘r H)" found.
5 yI oxy) phenyl ) -3-(2-(4-fl uorophenyl)acetyl)thiourea,
hydrochl oride salt 10 To a sol ution of

3-fluoro-4-(5-nethyl -6-(2-pXAMPLERBSet hoxy) pyrrol o[ 2,1
- J][1,2,4]triazin-4-yl oxy) benzenam ne (30 ng, 0.072

mmol , Conpound C of Exanpl eg mB of THE was
added 2- (4-f 1 uor ophenyl ) et haﬁ@;s\ﬁm{]ﬁc e (19
ng, 0.1 mol, Conpound A o e 2P Iutlon
was al lowed to stir at r omterrperature for 2 h and
HPLC anal ysi s indi catgd bnpl etion of the
reaction. The 115_b(_eacti najs t hen quenched with NH3

i n propanol andythe resul ti ng sol ution was | oaded on
a preparative HPLC to be purified. Follow ng a work-up

5o, -l & Deefefinton-Siierole A0 ol
11&%0 (br b%ﬁlw @ﬁ_h‘l‘g“’}’g‘?&g%h,ﬁlog%ﬁ%dec gx,’ydﬁcllglémde salt
10 7 90 ( H-(GKD- (Dﬂmfol@ylérmnompomd&néﬁwlpmabo[z,Y-J‘]zo,z(miazm-zt-
?@8"@437 g ISP\BC@Pﬁ‘am@C 464 {ng % g%ﬂméﬁfép@gﬂgc{ ﬁ}of%g%@plf 32) was
( MchvEhea toW&-g)rﬁﬁounﬁ (N% n@, 95 %B\Hrg manner similar to the preparation
of Example 34. 'H NMR (CD;0D) & 7.83-7.75 (m, 2H), 7.67 (s, 1H), 7.63-7.57 (m,
2H), 7.39-7.27 (m, 2H), 7.09-7.02 (m, 2H), 4.18-4.13 (m, 2H), 3.58 (s, 2H), 3.42-3.36
15  (m, 2H), 2.96 (s, 6H), 2.48-2.42 (m, 4H), 2.32-2.25 (m, 2H); HRMS(ESI), 537.2062
(M-H) calc, 537.2073 (M-H)" found.

EXAMPLE 36
. § t
&) Trry L
- ° o 90 -
O \\N \)N

20
Nl-(3-Fluoro-4-(5-methyl-6-(2-morpholinoethoxy)pyrrolo[2,l-j][1,2,4]triazin-4-
yloxy)phenyl)-N3 -(4-fluorophenyl)malonamide, hydrochloride salt
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O _XN X NN -93 W 2006/004833 PCT/ US2005/ 023099
2- Fl uor o- N- (3-fl uor o- 4- ( 5- net hyl - 6- ( 2- nor phol i noet hoxy

WO poosioodsas 2, 1- PCT/US2005/023099

JI[1,2,4]triazin-4-yl oxy) phenyl)-5-met hyl benzam de,
hydrochl oride salt Foll ow ng agprocedure simlar to

that for the synthesis of Co M o2 Exanpl e 36,

3-fl uoro-4-(5-nethyl -6-(2-nor pht hoxy) pyrrol o[ 2, 1

5 f][1,2,4]triazin-4-yl oxy)bentenam ne (16 ng, 0.042
mol , Conmpound C of Exanpl was converted to the
title conpound (5.6 ngH as HO salt. 1H NWR
(CDBOD) S 7.85 (d, 1H), 7.8 Nw” 111), 7.69 (s, 111),
7.55 (m 1H), 7.50 (m 1H), 7.35 (m 2H), 7.13 (m

1HA) 4. ﬂi{zmuo@ﬂmtr@mo@m S-réthylpy8®1¢[31-1H)2,4Rri6fin-6-ol

(2?2 gHZ P2 Sﬂ}ullogfé“é%wﬁ%ﬁé’é&??@ @Fy)yf’% %Sky}rpwliﬂ-

Dagi1,5,4@Mazih-6-91 R dTate {40\ 6. N Mmol, © dE of
1](‘]!;’. 8(0%1 4}»§Q, ae&-6& 3- m)rpcl)ﬁol ?Iﬁg%l#nopogy )p{)?/rfl}?le fjma

5] 2mlxti1]e[ﬁ22) nlLtof 1%:73] amdzBO mL of EtOH was added 1 N NaOH (12 mL, 12

L SRR i kS eI B BRSSPt i
4-

mof‘% B R, RIS A el (Y Soliplefpa of th reaction. The
Fotdaotmyasthps quandhedewith 1B ndt of DNtHEL. Afier théerganic solvent was
synt hesi s of C@‘ ﬁ?und B of 20 Exanple 36,

4- {emqved a_ﬂngerz{e Ced BEHERet)s p@dﬁgtmwww%% [pd as collected

10 ‘(]) 1 hﬂé@))(%l&ﬁﬂé%f | TheB5rBluct ()’é&l ’1s "k (% 1yl @%—glt&ﬂ&%ﬂ?ﬁA

15

20

conver t
methylpyrrolo[2,1 f][1,2,4]tr1azm 6-ol ( 1.65 g, 88%). MS(EST") m/z 305.1 (M + H)".

F. NO,
¢ Xy
Y ;
<" N
O\ )
B) 4-(2-Fluoro-4-nitrophenoxy)-5-methyl-6-(2-
morpholinoethoxy)pyrrolo[2,1-f][1,2,4]triazine
To a solution of 4-(2-fluoro-4-nitrophenoxy)-5-methylpyrrolo[2,1-
SI1,2,4]triazin-6-o0l (55 mg, 0.18 mmol), 2-morpholinoethanol (47 mg, 0.36 mmol),
and polymer-bound PPh; (3.0 mmol/g, 167 mg, 0.50 mmol) in 1 mL of THF at room
temperature was added DIAD (72 mg, 0.36 mmol). The mixture was stirred for 1 h
and HPLC analysis indicated most of the starting material disappeared. The polymer

was filtered off through Celite® and the filtrate was concentrated and purified by

preparative HPLC to afford the title compound (50 mg, 67%). MS(EST") m/z 418.2
M +H)"
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3- Fl uor o- 4- (5- net hyl - 6- ( 3- nor phol i nopr opoxy) pyrrol of 2,

1- f] [ 1,2,4] triazin-4-yloxy)b_enzenapjne Foll ow ng

a procedure simlar “that for f eésis of
Compound C of 5 Ex@e 36,

4-(2-fluoro-4-nitro OoXY) - 6- (3-

nmor phol i nopr opoxy) pyrr?&lrg%cI 4] triazine (31
ng, 0.072 mmmol) was conve to he title conpound

(28 ng, 95% . MS(ESI') niz 4 +|—|)+ @)
1- (3- Fl uoro-4-(5- et hyl - 6- ( 3- m)rphollnopropoz)prrolo
[ )1- BEFluoro-4-(5-methyl-6-(2-morpholinoethoxy)pyrrolo[2,1-f][1,2,4]triazin-

J][1, 2,4]triazin-4-yl oxy)phenyl)-3-(2-(4-fl uorophenyl)
acet yl ﬂrﬂP&Y)Pé‘é@enaﬂéﬂ"r ochloride salt Followi ng a

g roc 32 :ﬁg)e% gg(l‘g'!dnagf 4 @£ AR o phBbx RIS 1-362-

5 ﬁ&ﬁdrghczlﬁméﬂloﬂp)pphfllo[m b—}ﬁk;][b,ﬂﬁ)hyl)apiym (34 wfg20.13 fjm¢l) in a mixture of
riazin i 0.07 |
S b oA VEDE BemstdsiNpia6l ) M geg Mol and Zn

;%!)W%l%}l&g g&% WW?Q@%@FO& Ryt 1'_éll’()%ed #d Btir a@-?oo%pteﬁﬁ)erature

7.£602 hBo#HHPLC. aﬁﬁlyélﬁhndZI:E-MB aﬁﬂyélﬁ}lncﬁcb‘&e,d t&e t6malefiOn of the

(E;]m%lggan@ghqigﬂl& ag ﬂms rﬂltﬂﬁﬁd et I A ercmncent@tlpn %%Ithetf@%% the

t
o Z5eBE B OB T i e e

0)aph ﬂﬁ@ﬁh’r)ate&vamhb‘eﬂtﬂa;eﬂn@ hadaxoIprovide the title compound (50 mg, 92%).
fJ[ 1,2, 4]triazine-6- Cﬁr boxyl ate Fol |l owi ng a procedure

sNS(l%ﬁF)t’@/Zﬁﬁ&ﬂ(%fﬂ) e synthesis of Conpound D of

D) N'-(3-Fluoro-4-(5-methyl-6-(2-morpholinoethoxy)pyrrolo[2,1-
15 f][1,2,4]triazin-4-yloxy)phenyl)-N3-(4-ﬂuorophenyl)malonamide,
hydrochloride salt
To a solution of 3-fluoro-4-(5-methyl-6-(2-morpholinoethoxy)pyrrolo[2,1-
f1[1,2,4]triazin-4-yloxy)benzenamine (16 mg, 0.041 mmol), 3-(4-fluorophenylamino)-
3-oxopropanoic acid (12 mg, 0.06 mmol, Compound A of Example 25) in 1 mL of
20 THF were added DIEA (0.04 mL) and PyBrOP ( 32 mg, 0.06 mmol) at room
temperature. The reaction was allowed to stir over the weekend and LC-MS analysis
indicated the formﬁtion of the product, although there was still some staring material
left. The solution was directly subject to preparative HPLC purification and the HPLC
fraction containing the desired product was passed through a Waters Oasis® MCX
25  20cc 500mg LP Extraction cartridge and washed with MeOH to remove TFA. After
that, the cartridge was eluted with 7 N NH;3 in MeOH and the ammonia solution was
concentrated under reduced pressure to dryness. The residue was then suspended in a

mixture of MeOH and H,O and a few drops of 1 N HCI was added. The suspension
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Exanpl e 36, ethyl
4- (4- am no- 2-f| uor ophenoxy) - 5- et hyl pyrrol o[ 2,1 25

WO 2qod/o@48d83 t ri azi ne- 6- carboxyl ate (70 ng, O0.21 PEDUS2005/023099

10

15

20

Conmpound B of Exanple 6) was -95 WD 2006/ 004833
PCT/ US2005/ 023099 converted to the title conpound (50
mohecameg clepkisolvior @muv@,s jrogemip, dsp igesacetppy bathy Fhgdrogen solution

1;%va r%: 4?}:9&)3&12%% &) éffgbrd t&%: co&?oh&«i'fzg& L?%dég)‘?l i—n') HZI,\_IIS\/BJ(CD30D) )
4 ;’0?01 ﬁxs S)L')7 60% 753 %Jﬁ) 21;34 7758 }%H)' ooim §Hﬂ4.13 (5, 21D,

N 3)6’0(5041;[) I—JCBON 2]PII) -2 58 (s, 4H) 2.37 (s 3H); MS(ESF) m/z 567.2 M + H)*.
Nl - (3- Fl uor o- 4- (6- (hydr oxynet hyl ) -5-net hyl pyrrol o[ 2,1
f1[1,2,4]triazin-4

yl oxy) phenyl) N3- (4-f 1 uor gpogNppEByonam de 10 To a
sol uti on of ethyl

4-(2-fluoro-4-(3-(4-fluorop en Ia ﬁ 3-
oxopr opanam dgphenoxy) - 5-
fl1[1,2,4]triazi ne-6- carboxyl 66 DI ,

Exanpl e 40) i m. o at~-78 vaas add[ﬁIBALH
(1M 1.65 n). \Ihgre t meturewas al l oned to

stir at -78 C for ndl t h&n at room tenperature
for 2 h. At that tlme, {l?d nal ysis indicated the
conpl etion of the 15 reaction. The reaction was

quehdAdtueriot4r(Srmeth)d{6-@uoerplidinoethexylpyreelai2 1-6hl, 3] triazin-4-

and 1 wﬁ%ﬁ%‘?ﬂ%@%ﬁa&w&%ﬁ%&?ﬁﬁ Byttt drafhipride st

B

( nill124]triazuse- ydmy)menaﬁumﬁs(wnng, 0205()2 mmowlqmpouni O of Example

458038 Tipleol TP R sl Gl B o B Dep i iyl U me, 0.1

Sl mmol, Compound A of Example 2). The solution was allowed to stir at room
temperature for 2 h and HPLC analysis indicated the completion of the reaction. The
reaction was then quenched with NHj3 in propanol and the resulting solution was
loaded on a preparative HPLC to be purified. Following a work-up procedure similar
to that for Compound D of Example 36, the title compound (13 mg, 30%) was
obtained as a HCI salt. "H NMR (DMSO-ds) § 12.45 (s, 1H), 11.85 (s, 1H), 11.50 (br
s, 1H), 8.15 (s, 1H), 8.10 (s, 1H), 7.90 (d, 1H), 7.50 (m, 2H), 7.40 (m, 2H), 7.20 (m,
2H), 4.50 (br s, 2H), 4.00 (m, 2H), 3.85 (s, 2H), 3.25-3.70 (m, 8H), 2.40 (s, 3H);
MS(EST") m/z 583.2 (M + H)".

EXAMPLE 38

SO <5 s

=" N

O\N)
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OHC N N N -96 WO 2006/ 004833 PCT/ US2005/ 023099
Nl - (3-Fluoro-4-(6-fornyl -5-nethyl pyrrolo[2,1

w0 2qod/o@8d83 t ri azi n- 4-yl oxy) phenyl) PCT/US2005/023099

10

15

20

N|3 (4- ]1:: uor ophenyl)hnaldonam de To a sol uLi on of I

Nl - (3- 4-(6 5- 2 1-
If] [(1 2- Eijtt%;g-é‘ﬁérﬂnoy%/ ég(g;%ﬁbw{ I% mrgﬁ«t)lﬂmqeégr T o[

THE il AR ey .naeaﬁ:ﬂﬁ%?wé%ﬁeﬁf%dg walt

mmol ,  Adliloinédl) a pocé RRETIEANP &Y Bhoe the 9yathetix bEiCemypasnd D of
aIIovved to stir for 2 h and HPLC anal ysis i ndicated

t dixamplo6 Bnidtorort-Gr methl- éﬂ%lﬂqmlgﬂmﬁépmpyrrqiﬁb? 1-

Wil Sl 8 e P02 g iR 6t Brampie

Urads fvak B6MEREd B 8 SileRoApHuAdS.6 Bi5 28%8) NESHIEV KA. | 'BONMR
preparative HPLC to afford 10 the title conpound (10

nyCD3eM) 6 MEY ESILH) )7 80 és 185 . 726 (M WDHY S5 (mEEXEYPLE0 48, Hi), 7.35
H F /[ N

N 3H84 it 0T 42y Pl 3 (R metBng 88 5o 2HR 266 i 244
t hyl I 1

f]rtFla)rgy ??r?%ﬁ)nMA?%g? o&mfz ng?’y -+I\I3>- (4-f1 uor ophenyl ) ma

| onam de, bis trifluoroacetic acid salt To a solution
of NI -(3-fluoro-4-(6-fornmnyl net hyl pyrrolo[2,1 f] [
1,2,4]triazin- %XAMP XJ)

4-yl oxy) phenyl ) - N3- (4-f1 uorophenyl)nal q).nam de (15 nm,
0.032 mml, Exanple 42) in N - d
2- nor phol i noet hanam ne (21 ny, 6 I

(0.04 nL) a E_NR]BH(OAc)s (520
m xture vvasau,o tos ir roomtenperaturefor 4
days. HPLC analysis a El}& nal ysi s i ndi cat ed
formation of the pro uc sol ution was then
di ssol ved in MeCH and purlfl d by preparative HPLC to

gi Ie(3-PRiokd-UlG-1HSRPRY si-nﬁé’r ﬁBlm 0 rrOlSTA 15152, 4 1HHhzin-4
A A EME R XN AAATA
1H), Wl@(}')phnnyk)l-@ -(2- (74 ﬂaor(tmheaﬂ)ace Ebw(uma,:!wiro vidgsalt
(s, 2H), 3.68 (s, 4H), 3.20 (m 4H), 2.82 (m 2H),

2.65 (s, 4H), 2.56 (s, 3H); MS(ESI+) mlz 580.2 (M +

H) +. FK)/NOZ
/N o)

0 N
/

S
O\ . )N
A) 4-(2-Fluoro-4-nitrophenoxy)-5-methyl-6-(3-
morpholinopropoxy)pyrrolo[2,1-f1[1,2,4]triazine
Following a procedure similar to that for the synthesis of Compound B of
Example 36 , 4-(2-fluoro-4-nitrophenoxy)-5-methylpyrrolo[2,1-f][1,2,4]triazin-6-o0l
(50 mg, 0.16 mmol, Compound A of Example 36) was converted to the title
compound (32 mg, 46%). MS(ESI") m/z 432.2 (M + H)".
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EXAMPLE 44 -97 WD 2006/ 004833 PCT/ US2005/ 023099 H H
F/ N~~N\ N\ I pOOF N-NN

WON1006/8048B310r 0- 4- ( 5- met hyl - 6- ((4- et hyl pi per azi PET/UF10)FE23099
thyl)pyrrolo[ 2, 1- f]
[1,2,4]triazin-4-yl oxy)phenyl)-N3-(4-fluorophenyl)nmal o
nani de, bis trifluoroacetic aci d sdf Ed¥Hzowni ng a
procedure simlar hat for the sy 5i s of Exanpl e
43, N -(3- fluoro-¢4- rnyl -5-metdiylpyrrol o[ 2, 1
JI[1,2,4]triazin- 4\)Ll_éxjy7gph§nyl
fl uorophenyl ) mal onam de (15 mmol , Exanpl e
42) was converted to the title>ch und (4 ng, 23%
as a 29TFA salt. MS(ES1+) mz 550.2 (M + H)+. 10
EXBMPL E3-#hudrtoFd-(5- Meﬂi)fll-d\(ﬁnﬁrpﬂéliﬁoprﬁpdxy)pyrrolo[2 1-
Nl - (3- Fluoro4(5- yl - 6-(2- (4-net hyl pi perazin-1-yl)
et hoxy) ﬁ%},ﬂ] gflgmﬁ-yloxy)benzenannne

fll1 =

I LLam dlg(lﬁ({)‘%lsé h% f&oe ‘%ﬂ ori g% Yk*a% fd}'iﬂgé ém@e@?@éﬁ{b\ﬁhﬁ%& of
5 N. Bampdg 36, 4-(2-fluoro- 4-n1trophenoxy) 5- methyl -6- (3-

4-(2 Fl uor o- 4- ni t rophenox 4- et hyl pi p

er @tholmogrpg@iymm?{%rf&ﬁ@% éltqamnq ({31 g, @}Q(m. TQIZ]PHéVaS converted
AY4RY c@ﬁc&ugﬁg%‘ b, %5'9} IS B RBUD S M Ry,

synt EGSI S

()} 1-(3-Fluoro-4-(5-methyl-6-(3-morpholinopropoxy)pyrrolo[2,1-
10 f1[1,2,4]triazin-4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)thiourea,
hydrochloride salt
Following a procedure similar to Compound D of Example 36, 3-fluoro-4-(5-
methyl-6-(3-morpholinopropoxy)pyrrolo[2,1-f][1,2,4]triazin-4-yloxy)benzenamine
(28 mg, 0.07 mmol) was converted to the title compound (30 mg, 68%) as a HCI salt.
15 'HNMR (DMSO-ds) 12.45 (s, 1H), 11.80 (s, 1H), 11.65 (br s, 1H), 8.00 (s, 2H), 7.90
(d, 1H), 7.50 (m, 2H), 7.40 (m, 2H), 7.25 (m, 2H), 3.10-4.10 (m, 16H), 2.40 (s, 3H);
MS(EST") m/z 597.2 (M + H)".

EXAMPLE 40

YO,

Et0,C \ N )
20

Ethyl 4-(2-fluoro-4-(3-(4-fluorophenylamino)-3-oxopropanamido)phenoxy)-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxylate
Following a procedure similar to that for the synthesis of Compound D of
Example 36, ethyl 4-(4-amino-2-fluorophenoxy)-5-methylpyrrolo[2,1-
25 fl[1,2,4]triazine-6-carboxylate (70 mg, 0.21 mmol, Compound B of Example 6) was
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20 Exanpl e 36,
4-(2-fluoro-4-nitrophenoxy)-5-nethyl pyrrolo[2,1

WA rGod/0@883 tri azi n-6-0l (55 ng, 0.18 mmol, ConpoUns2085/023099

of Exanple 36), 2-norpholinoethanol (304 ng, 1.0 -98
WD 2006/ 004833 PCT/ US2005/ 023099 mmol ) was converted
t ocomerted td the tidepompour{d359 mgy 4782% H NEBRESIMS Ordsx & 10.50 (s, 1H),

431, 2 (M._+ H+. \_F/ ONOX N ON. 5B

- B0 aelo w0 ks Wb 146y N Gh By i 21637 5o, 740
I f , i 3yt I .

o S0 P 34 B sk 3 2P X T e Yy MSEST)

t he/syrt h@di+sHpt Conpound C of Exanpl e 36,

4- (2-fluoro-4-nitrophenoxy)-5-nethyl -6-(2-(4-nmethyl pip

erazin-1- yl)ethoxy)pyrrolo[2,1 -A 1,2,4] triazine

(2.90 g, 6.74 mmol) was mﬁ?ﬂﬁ‘ﬁthe title 10
compound (1.38 g, 519%. +)"mz 401.3 (M + H)+.

C H H

Nl - ( 3- Fl uor o- 4- ( 5- net hyl - A"-W ipxazin-1-yl )
et hoxy) pyrrol o[ 2, 1- O O

JI[1, 2, 4]triazin-4-yl oxy)pheryl) - N3- (4-f| udrofhenyl ) ma

| onam de, his- hyslirochl o e salt 15 Following a
t At for the synthesis of
~

procedure simlar
Conpound D of Exanpl
3-fluoro-4-(5-nethyl-6-(2-(4-nethyl pi perazi n-1-yl)etho

xy) py¥-(3-Bludrd-4-(6}(hydoxgmethyl)-5-methylpyrrolo[2,1-f][1,2,4]triazin-4-

converted 1 ho. Sl BSIHRaibitpaDbhe pslpauids 5 ey

It. 1 : :
10 3201 o VR ERER ) 4.8 A0 (R Airopiidly Bninds.

15

20

1H), 8.04 (s, ,
( Mx@irhpandmitd)ghenohh5-meéthypytuwlo[ 20 -fHH)2, 4]biakihel Brarboxylate (66

T el g O i THFsE ot Eviag ad e IR (1 M,
~ 1ks QlL(? The reSidn hixtlVe @aBallowe @ stir at 78 °C for 1 h and then at room

temperature for 2 h. At that time, HPLC analysis indicated the completion of the
reaction. The reaction was quenched with 4 mL of MeOH, followed by addition of 4
mL of H,O. The mixture was allowed to stir for 0.5 h and then Na,SO, was added.
The stirring was continued for 1 h. Filtration and concentration gave rise to the title
compound (50 mg, 82%). '"H NMR (CDs;0D) 06 7.70 (m, 3H), 7.50 (m, 2H), 7.25 (m,
2H), 7.00 (m, 2H), 4.60 (s, 2H), 3.45 (s, 2H), 2.50 (s, 3H); MS(EST") m/z 468.2 (M +
H)".

EXAMPLE 42
. N H
N

i
OHC—Q\ N\N/)
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WD 2006/ 004833 PCT/ US2005/ 023099
1- (3-Fluoro-4-(5-nmethyl-6-(2-(4-nmethyl pi perazin-1-yl)e

WO imwpqays rolo[2,1 PCT/US2005/023099

10

15

20

25

f1[1,2,4]triazin-4-yl oxy)phenyl)-3-(2-(4-fl uorophenyl)
acetyl)urea hi s- hydrochl oride salt To a soluti

3- IN'u@rPuorg-3-(formyl: %rqezhxlpytfelqmlpfﬂ[a&,%lﬂlﬁzm %yloxy)Phenyl)
yl) et hoxy) pyrrol of 2,4

f101 2, 4]triazin- 4%% @vorophenyhmatonamide (5

Mol | TERMBRRS oﬁmf@@aafmh%m@dmxyrﬂem) sfméhipatolo[2,1-

roomtenperature was adde sol uti on_ of

21(42 ﬁlltuezmﬁihxénw)ph@wl)ylh’ (%ﬂwan%ﬁnéfl)mlqn@w%(éz(f%ﬁ §¢926 mmol,

g dlain | BLoR HE v figrmDBpluth PR G84Y 037 mmol,

L& &R 3 aedobsl ténipeﬁt&at PHe tauRonm Blowed t@ﬁm«t f6£2 h and HPLC
reaction and t organi c 10 sol vent was thus renoved

unnkdysis indicated t@nb@maumpthih@f the gtiatfing mﬁgrupiu rlibg megtughwas filtered

preparative H e ti un 469

P HRGRdtA BlbE af ns 3e it CAET Thprebe g drinetitmoved
S deQhasGRiiRRY Bd Eé atlk_tlé HHIlCEto afford
Emér%d‘kﬁ/l?b&%rg%?aﬂhb g@% 02 %, 111) (s, 1H),
81m1t(esqompbi1)1d (10,129, 2{3.%) VP (EST. )70/z (486 2 (MrbL H)di 35 (m

4H), 7.16 (m 2H), 4.44 (br.s, 2H), 3.40-3.70 (m

12H), 2.81 (s, 3H), 15 2.39 (s, 3H); MS(ESI+) mz

580.1 (M+ H+.  EXAWPLE #XAN¥PER43Hc | OO CNO

SINL O\ NN

3-Acetyl - N-(3-fluoro-4-(5 hyl - 6- t hyl pi peraz
in-1 20 yl)ethoxy)pyrrol o[ﬁmmh%@\
f1[1,2,4]tri n- 4-yl oxy) phen nzagn de,

hydrochl ori de sg Fol | o’a procedure sinmiTlar Ro

that for the\synthesig o und D of exanple 36,

3-fl uoro-4-(5-nethyl - t hyl pi perazin-1-yl)etho
xy)pyrrolo[2,1- f][ 1 2, “4zi n- 4-yl oxy) benzenani ne

(20 ng, 0.05 mol ound B of Exanpl e, 25 45) was
c onv¥-(3eHluogo-t8- meﬁhwb6&&mmlmtm@amg@@eﬁgl)gymlo[z 1-

S AR D e
- 100 D 2006/ 004833 BAMYGRIR 030080 (m 2H), 7 32

(m 111), 4.54 (m 211 3604105( OH), (1 .
3H), 2 T g(o;},uuoy]gf)N -(3-fluoro-4-(6-formyl- -methylpyrrolo[Z,l-f][ ,2,4]triazin-

4-yloxy)phenyl)-N ?_(4-fluorophenyl)malonamide (15 mg, 0.032 mmol, Example 42)

- 4

in 1 mL of DMF were added 2-morpholinoethanamine (21 mg, 0.16 mmol), DIEA
(0.04 mL) and NaBH(OAc)3 (52 mg, 0.2 mmol). The mixture was allowed to stir at
room temperature for 4 days. HPLC analysis and LC-MS analysis indicated formation
of the product. The solution was then dissolved in MeOH and purified by preparative
HPLC to give the title compound (4 mg, 21%) as a 26TFA salt. 'H NMR (CD;0D) &
7.92 (s, 1H), 7.82 (s, 1H), 7.70 (d, 1H), 7.50 (m, 2H), 7.28 (m, 2H), 6.98 (m, 2H),
431 (s, 2H), 3.68 (s, 4H), 3.20 (m, 4H), 2.82 (m, 2H), 2.65 (s, 4H), 2.56 (s, 3H);
MS(EST") m/z 580.2 (M + H)".

EXAMPLE 44
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MS(ESr) mlz 547.2 (M+ H+. EXAMPLE 48 NF / N\ N\i
O ~~-NON ONSJ5
WOR(08/06488Dr 0- 4- ( 5- et hyl - 6- (2- (4- net hN PCT/US2005/023099
yl pi perazi n-1-yl ) et hoxy) pyrrol of 2, 1-
f1[1,2,4]triazin-4-yl oxy)phenyl)nicotinamde, tris
hydrochl oride salt Follow a ﬁroceduﬁe simlar to
that for the sypthesis of ﬁﬁn Efamy! e 36,
t hyOpi @er agi ps i:yl)etho

3-fluoro-4-(5 I-6 (2-

xy) pyrrol o[ 2, 1’73;

1,2,4]triazin-4- qanm ne (20 ng, 0.05 nmol,
Compound B of Exa )Nas converted the tile

compound (10 ng, 32% as “8"3HA salt. 1H NMR (CD30D)

S 9 46 111 d, 111 9,08 (d,
I@F lH)l'O) 5 mgt 2-6-(4 me)I lplpprgz(zn-(lsyl)qlpbhyl)pygi)lo[Z 1-

A i

506.2 (M + H)+. 15 EXANFiflnofiéacetic heidsaltO N O | NN)
2Fluoro N-(.3-fl uoro-4-(5-nethyl-6-(2-(4-nethyl pi peraz
5in-1 yI§d %ﬂ%?W@‘PTS[ngiar to that for the synthesis of Example 43 N'-(3-

{

f I
Vi 4‘-‘%6“3 R S S i
si mdrlaphe%lgl)tdahﬁlafrﬁﬁe (1B eng YB3 eshsl, BkaapRPINRESs Bodferted to the

e
3- mqﬁmwné 54 e R970) 8s ¢ 20TBA salt. nYISPEDIS) e I50L QM Yo
xy)pyrrolo[2,1- f][1,2,4]triazin-4-yloxy)benzenam ne
(20 ng, 0.05 mmol, Corrpound B of Exanple - 101

10 EXAMPLE 45
\ F § §
\ IORSRSL
=" N
O\ )

Nl-(3-Fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
f1[1,2,41triazin-4-yloxy)phenyl)-N-(4-fluorophenyl)malonamide, bis
hydrochloride salt
15

N
\—\ =" SN

O\ )
A) 4-(2-Fluoro-4-nitrophenoxy)-5-methyl-6-(2-(4-methylpiperazin-1-
yDethoxy)pyrrolo[2,1-f1[1,2,4]triazine
Following a procedure similar to that for the synthesis of Compound B of
20  Example 36, 4-(2-fluoro-4-nitrophenoxy)-5-methylpyrrolo[2,1-f][1,2,4]triazin-6-o0l
(55 mg, 0.18 mmol, Compound A of Example 36), 2-morpholinoethanol (304 mg, 1.0
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WO 2006/ 004833 PCT/ US2005/ 023099 45) was converted to
the title conpound (8 ng, 26%vyield) as a 29HO salt.

WO BOKMWRS3Y CD3OD) b 7.85 (d, 1H), 7.85 (s, 1H),PGT/BS2005023099

10

15

20

1H), 7.55 (m 1H), 7.50 (m 1H), 7.33 (m 2H), 7.13

(t, 1H), 4.54 (m 2H), 3.70-4.10 (m 1QH), 3,04 (s,
oD vy Comverayo thelipofapouniy35Ng ). MS(ERTH e (f1.2 (1
'I:r_l_;;%[')h\.5EXA|\/PLE5OF OF / N/--~ O ON\ NHN O

4- (2-Fl uoro-4-(2-fluoro-5-nmethyl benzam do) phenoxy) - 5-m
et hyl - N- (2 nor phol i noethyl)pyrrolo[2,1
f][1,2,4]triazine-6§@ rboxam de, Feri de salt

10 OH SIN H®2C\ }, A

4-Fwdroxy-5-nethylp§i1 | of 2,

fl1[1,2,4]triazi ne-6-ca yli
et hyl 4-hydroxy-5-net hyl p 2, f] [

1,2,4]triazine-6- carboxyl at ng, 2.0 mmol) (see
exanple 6 of US Pat. App. 2003/0186982, the 15

digc! 0IFRI096-4v(5H10bthys-6 R+ (¢inethyipiperaziat Byl)éthoxy)pyrrolo[2,1-
reference) in 10 nL of THE was added a solution of

NaOH ( ¥1Hp2,Htrdaziny-yloxpbenzengmingas heated at 60 C

over ni and | vsi s g ndi '

of 1 he @i bloRrq B SRy B hAEKE S piais BPCRIBhATC of
nemtandld 36 d-flibr6-4Oniffbpldnody) M -Hiethyl-Bh@-(@+gethylpiperazin-1-

sol vent was then renmoved and the solid was collected .
afthsthoxy)pyrratalda-1ild. 2Heriazine| (2.9 @np d impR 53s ganvertpd to the title

ﬁ'lco 'ROII\J/% ﬁ%g g,rglz%)?'%S(?ES(l'Mnj[/z T3 (ﬁ[ -'IN%“L. /O ON-\-NH

d To a solution of

o)

C)  N'-(3-Fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
j][1,2,4]triazin-4-yloxy)phenyl)-N3 -(4-fluorophenyl)malonamide, bis-
hydrochloride salt

Following a procedure similar to that for the synthesis of Compound D of

Example 36, 3-fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-

f1[1,2,4]triazin-4-yloxy)benzenamine (60 mg, 0.15 mmol) was converted the title

compound (30 mg, 46%) as a 2¢HCI salt. 'H NMR (DMSO-dy) & 10.63 (s, 1H), 10.37

(s, 1H), 8.04 (s, 1H), 7.99 (s, 1H), 7.80 (d, 1H), 7.61 (m, 2H), 7.40 (m, 2H), 7.16 (m,

2H), 4.42 (br s, 2H), 3.38-3.60 (m, 10H), 2.81 (s, 3H), 2.40 (s, 3H); ). MS(ESI") m/z

580.3 M + H)".

EXAMPLE 46
H H
\ N N
) Try v
Q_N 0 F
M xSy
SEAN N\N/)
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- 102 WO 2006/ 004833 PCT/ US2005/ 023099 B)

4- (2- Fl uor o- 4- ni t rophenoxy) - 5- met hyl - N- ( 2- nor phol i noet
wgdoppyassdl o[ 2,1 f] [1, 2,4]triazi ne-6-car boxanmPdEU$2005/023099

suspensi on of 4-hydroxy-5-nethyl pyrrolo[2,1

fl[1,2,4]triazine-6-carboxylic acid (100 ng, 0.52

mol ) 1-(:FRiorb-4e(5-maby B 6124 imethplpiparazinel -g)) ¢thoxy)ptirrolo[2,1-

The 5 ensi on hecanme a clear ution and th .
xcess S ARR A Rk D (3 Pt rRen v e -
was then dissolved in 5 ghapjchfsifdeiidrile at 0 T. To

this solution were added Et3N (0.72 nL, 5.2 mmol) and

2- nor phbd & soletibanbdrflnero-4-(3-methyl-6-(R-@4nethplpiperdeine 1 -

' j .0.5 h C [
5 [ il Mk oS hearertna a0 1800 minol
WaSohP&ithdds bEESAnNE US) f O, ANGIMASLER t%gé%l% gfa%@eq a

brine. The organic |ayer was dried over
f i dolutimi of 2-@nftuorepheagidceti isonyanhtean ¢colucke (O] Qll 8 wds

T T W T T e
2- i i l. £ .
A7 et S ARy i

10 f osolvenbwanthubiRitbvedahydai sducedipeated. The resaivplvessipoarified on
the 15 reaction. After concentration, the residue wa

S
pUPTEParelived APl o B¢ Hile gempping (1§ mg, ¢6%) tae fipplly gbtained as a 2¢HCI

?O%ﬁ%%d a 8%?1‘_{}? H—Iﬁfﬁ%({ th%ﬁéegﬁljl?\%l falégj%)mfbéénc?D(oME?(allﬁ')pE 3. 'H

4- NHERNDMS 024 4) lsuaroenb engyx Y058 (ratys. oM 208%.99 (s, 1H), 7.70 (d,
nor pm noet h{)/l ) py%gl o[ 2, 1-fi([ 1,}2?/4] f\lﬁ( alglgne- 6(-Scar%)ox (

aniidle 7.36dH, 4W).iGl@(mr e ddit ¢bsd, 2HD 23.49-3. 70Hen 12H), Z8le(s, 3H),

sy, si,s..af ou 0 anpl e 36,

15 4-%%1’ EE{PM@%%%&&W '—'Ebmet hyl - N- ( 2-
nmor phol i noet hyl ) pyrrol o[ 2, 1
fl[1,2,4]triazi ne-6-carboxamde (75 ng, 0.17 mmol) was
converted to the title cofPAMPLIEd7ny, 92% .
LCMS(ESI) mz 415.3 (M+ H+. 25 D)

4- (2-Fl uoro-4-(2-fluoro-5-nethyl benzgam henoxy) - 5-m
et hyl - N- (2- nor phol i noet hyl) 2
J][1,2, 4] triazi _15 car boxam d hydfochl orllde salt
N 0)
=" N
o\ N\N/)
3-Acetyl-N-(3-fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-
20 yl)ethoxy)pyrrolo[2,1-f][1,2,4]triazin-4-yloxy)phenyl)benzamide, bis-
hydrochloride salt

Following a procedure similar to that for the synthesis of Compound D of
example 36, 3-fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
f1[1,2,4]triazin-4-yloxy)benzenamine (20 mg, 0.05 mmol, Compound B of Example

25  45) was converted to the title compound (11 mg, 35%) as a 2eHCI salt. '"H NMR
(CDsOD) 8 8.20 (m, 1H), 7.90 (m, 2H), 7.84 (s, 1H), 7.80 (s, 1H), 7.70 (m, 1H), 7.50
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- 103 WO 2006/ 004833 PCT/ US2005/ 023099 To a sol ution
of 4-(4-am no-2-fl uorophenoxy)-5-nmet hyl -N- (2
worerpledsshoet hyl ) pyrrolo[ 2,1 f] | PCT/US2005/023099
1,2,4]triazi ne-6-carboxam de (25 ng, 0.06 nmmol) in 1
. of THE were added Et 3N (0.2 é and a sol ution of
2 {0y b 7532, HyD bk g G ZHb R168r4-4@ (p2 g 3.08 (3, BHd 59 (s, 3H);

f tenperature. The nmixture was 5
aI P%Sm@grﬁgl/gsﬁ'ékor h and HPLC anal ysi s indicated

t he consunption of the starting material. The
reaction was quenched with MeOH The sol ution was then
concentrated in vacuo and EXAMBEEHAE was purified by
preparative HPLC to give the title conmpoup: (8.0 ny,
23% as a HO salt. 1H NVR (CD30D) 8 & 48 (dj 1H),

7.83 (m 3H), 7 (m 3H), 7. S 90- 4. 00

(m 12H), 2.76 ( 2.33 (s, X 0 MS(ESI+) nlz
5512(M+H)+E§(ALE51HIO NY N\ 1 O
N\ NH N N, NJ
4- (2- Fl uor o- 4- (ni coti\aﬁ‘ﬁ' P e\njixy) 5-met hyl - N-(2- 15
nor phol i noet hyl ) pyrrol o[ 2,
5f][l 2,4]triazi ne- 6- car boxam dy bi s- hydrochl ori de

sal t a3l RIMbIe-E5-BietR AR (it ypipb i alyT et lo[2,1-
synt hesi s of CO-QS oundﬂD E)f( y@?lp ZihylfefHoxyhi$yrrolo[

4- ( 4- anﬂth,éltrnam-fbﬁMWpybnwetmm% {rds hydrochloride salt

?})E ghgl E?l? S%’lél | ?p? Y et Orleos to &léat {%rdh%ﬁyntlaastw)f rSﬁﬂgxilpouggD of
Co d 36, Bl 5 -
ngtjgld 2 uEi(ﬁ{gJS 0/—?162231 §V¥Q3(4%ahﬂlplpﬁﬁbz§dﬁf Kil)b&lb(ﬁjgg&om [2,1
10 6 EF ]0@4Itgaznl-|4) og/)b@lz@lgarm]gp{jZO 1824Q03 glmqll—glomgoqml Bof Example

95)4‘1133 cogv%:';gd ﬁ?Hh%%ompfu ](Ofﬂt&gq%%) as,g&%@ R It. m;h ?\ﬁ\/[R
cErt dszoos/ 02§ 1?15 %M’Hﬁ)%?og (dl%)vngggqﬁpé}a)%?(d 1H), 7.81

(s, 1H), 7.82 (s, lH) 7 61 (m 1H), 7.42 (m, 1H), 4.54 (m, 2H), 3.82-4.05 (m, 10H),
3.05 (s, 3H), 2.51 (s, 3H); MS(ESI") m/z 506.2 (M + H)".

15
EXAMPLE 49
F
=" N
0NN )
2-Fluoro-N-(3-fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-
yDethoxy)pyrrolo[2,1-f][1,2,4]triazin-4-yloxy)phenyl)-5-methylbenzamide, bis-
20 hydrochloride salt

Following a procedure similar to that for the synthesis of Compound D of
Example 36, 3-fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
f1[1,2 4]triazin-4-yloxy)benzenamine (20 mg, 0.05 mmol, Compound B of Example
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WAR(0s/0@4sa] t ri azi n-4 yl oxy) -

10

15

20

H~ FI / O ON NOG-~N ~I N
N-(4-(6-(3-(D nmet hyl am no) propoxy) - 5- et hyl pyrrol o[ 2, 1
I 3-fl uor ophenyl ) ni cop¢ESI0AF()23099
di hydrochl ori de salt
4- (6-(3-(D nmet hyl am no) propoxy) - 5-net hyl pyrrol o[ 2, 1
f 1451 w2s ddnvertad tonthe-titls cpimprynd -1, 4H% u'eahgea arehE] ¢y 'H NMR

T TS T ES i SRS e BiS r fO BRE 7R  S CLYG bt 7.33
N N L S S s T

9.2087 @, BH); (MS(ESH))m/BSMlQ&MZ-VH)?n 1H), 7.97-7.93 (m
1H), 7.82 (s, 1H), 7.72 (s, 1H), 7.64-7.61 (m 1H),
7.43-7.39 (m 1H), 4.26-4.11 (m 2H) 3.43-3.39 (m
2H), 10 2.98 (s, 6H), 2.4 2.34-2.30 (m
211); HRVS(ESI), 463.1894 ? 463. 1905
(MH" found. EXAMPLE 53 F / NH N O @ NJ N
15 1-(3-Fl uoro-4-(5-isopropyl -3, 4-di hytdr oq pl o 2, 1-f

[1,2,4]triazin-4 F N
yl oxy) phenyl) 3.(2-(4- quorophen%‘ ety )thiourea O
NH N. N A) 8-1sQpropyl pyrrol@] 2;

f][1,2 4] tri azin=4(3H—=gQpe
5-1sopropyl - 4- oxo- 3, 4-di

f1[1,2,4]triazi ne-6-car

~,q( id
4-(2-Fluoro-4-(2-fluoro-5-methylbenzamido)phenoxy)-5-methyl-N-(2-
morpholinoethyl)pyrrolo[2,1-1[1,2,4]triazine-6-carboxamide, hydrochloride salt

OH
HO,C \ o \)N
A) 4-Hydroxy-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxylic acid
To a solution of ethyl 4-hydroxy-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-
carboxylate (442 mg, 2.0 mmol) (see example 6 of US Pat. App. 2003/0186982, the
disclosure of which is herein incorporated by reference ) in 10 mL of THF was added
a solution of NaOH (1 N, 6.0 mL). The mixture was heated at 60 °C overnight and
HPLC analysis indicated the completion of the reaction. After cooling down, the
solution was neutralized with 6.0 mL of 1 N HCI. The organic solvent was then
removed and the solid was collected after filtration to the title compound (350 mg,

91%). MS(EST) m/z 194.2 (M + H)".
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(0.025 g, 1.13 mmol, 1.0 equiv, prepared in a nmanner
simlar to that described in - 105 WD 2006/ 004833

wERADBARED5/ 023099 patent application : US  PCT/US2005/023099

2004/ 063708, herein incorporated by reference inits
entiretyz) was added to pol yphosphoric acid (5.0 @)

anB) t he%(blt‘hmrof#-mtmRhBBOXﬁé mﬂt)dd\’-(bnmpholimﬂﬁhylipmrolo[Z 1-
The rezé\éh\'\#)? was, CQ to [ omterrperature and

quench Wgzing; cztr B*HM%E The sol ution was

ext r act gdu¥ehbiof b Bllhyaﬁﬁ&ajtﬁeﬁlzlﬁyrr%ﬂ) [2i1) tZFK?tri&[HéLG@aﬁboxyhc

5 organi ¢ fractions washed Sat
m 3cid Gi00eng, NEBEWY), inf2 . of B@Cénwas h@tﬁd@ﬁtlﬂ@f’ @doti shh. The

P f t b I K&GA, 230-40
reSiBensiaftecraC & l3as sy adipEiise és&%ﬁigh g erfiged Wi
W folhedé 1TRE fb\éidué%ts %e‘% cﬁssBR?éé nes ni 6Mcg§)gltrﬂehﬁ Ot°@ I8 this
conpound (0.0 0% . ESI -) 176 (M

?m@gﬁﬂ \)cf)a:re ia@dmzm (0.7%nHl), 5 Taho)) a:naez msn;g(ommegthananune (0.13

(0] Cl

@E’I’ gp IHNoL). ’\%p%wtﬂgﬁ,\y%ﬁ) Sélf‘ffd {orﬂ % 5} agd rﬁptqu apalysis indicated the
5 fog@mpaﬂ Y Bfo‘&h&[ b sBiuMm %vaélh;eﬁl'd%tea ﬁ&ﬁ@o&@ §nd washed with

equl v) was ad

10 p S o bise. ORhyeodriatic uagel( Rasdridd, ovaﬂM'gsmxo IAftei @Jﬂlrain]mlan)i

15

20

25

under a 15 nitrogen atpopsphere. reacti on m xture
WaCORRINEAAN the FRICP palgr Wfs gargied "Fh@e IR Ina s

cool ed ’f% GREMLRMREYA! HE&1VAGH 2GRN 6L AL ﬁﬁ&ﬂe il 53CWEre added
The residue was partitioned between et acetate ang

s a2-filuaioetinarpphentd (%ﬂiguﬂﬁb inaaclh emBDABCh 678 mgu@a@@lmmol) The

| ayer was extracted twice with ethyl acetate.

c o‘i%"?t’f?é‘d”%?raélﬁwé teuatisHes [ had EIPLG alsipdpdigaiag &W@gnpletwn of the

MBQRGEUA bRl Ah, BRESEA SRR P give

Int next W th

f uht kiele compoindo@si lnﬁ)g; 33085 BB FEPI'vhizz 4452 (NIM H)'H) +. F /
N2 O-- NN J 0O

4- (2-Fl uor o- 4- nltrophenoxy) 5-isopropyl -3, 4-di hydr opyr

rolo[ 2, 1- F NH,
X
\ N\N/)

(0] 4-(4-Amino-2-fluorophenoxy)-5-methyl-V-(2-
morpholinoethyl)pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide
Following a procedure similar to that for the synthesis of Compound C of
Example 36, 4-(2-fluoro-4-nitrophenoxy)-5-methyl-N-(2-
morpholinoethyl)pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide (75 mg, 0.17 mmol) was
converted to the title compound (65 mg, 92%). LCMS(ESI") m/z 415.3 (M + H)*.

D) 4-(2-Fluoro-4-(2-fluoro-5-methylbenzamido)phenoxy)-5-methyl-N-(2-

morpholinoethyl)pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide,
hydrochloride salt
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25 f]1[1,2,4]triazine -106 WO 2006/ 004833
PCT/ US2005/ 023099 To a m xture of

wa2@hioo1ses 5- 1 sopropyl pyrrolo[2,1 f][1, 2, 4] t ri aRCTES2005/023099

(0.038g, 0.194 mol, 1.0 equiv) and
2-fluoro-4- nltrophenol (0.062 g, 0.388 mml, 2.0
equi v) Tiorp sohHinarasds(darmian 2 warpphenoky x Eehetiy-N- (Zfe

BB AN PB4 o

r eagll bOTHEwdré! idicdas; b (N2 all§dndk s8lition bOL-fRiofe-5A&hylbenzoyl
m xture was cool ed to roomtenperature and quench edy

wi ©chlorids(39ang, Orhbmaeelyin bmbvefd PéE(@trraometdrrmpnahlr@l—lzmmlxture was

3 ts dried
SanAyar L dismeh BRIEELF arab SR i GrElha R Btich echpring
| N mANE@HIOThd RActi S SUGueNBITe dRMFH Me@ﬂ-l bl?’hesidhhtﬁﬁﬁ @&J then
(Merck K&GA, 230-400 mesh particle size) f

c h F@mﬁ&ntﬁ@tc@ phyacue aod thegesiflueway p_urifeﬂdny@wpaeatmlHPLC to give the
%@Maffoﬁ%gg t%?)tga{stlaﬁgﬁﬁ%ugq Vi 13%00151)? 48 Wi, 7.83
@% 3ﬁ)56928(( 3%{’;97 0%%%13%@?4@0%@12}@4 ]76&?@)%*}3; (s, 3H):

10caMs(E3r7nm@5ﬂzw++H)+ found, 317.1039. F/ NH2 O --

15

20

25

NN J N 15 D
3- Fl uoro-4- (5-isopropyl -3, 4-di hydropyrrolo[ 2, 1
J][1,2,4]triazin-4- yl oxy)ﬁﬁm\@pﬁ@ﬁe To a
heterogeneous m xt ure of
4-(2-fluoro-4-nitrophenoxy)-5-isopropyl - &

di hydropyrrolo[2,1 f][1,2,4]triagine (OHO4 \g,k1.39
mrol, 10 equiv) in 1/1 anhydrous

tetrahydrofuran kﬁﬂnt) at anbi en emature under
nitrogen atnnsp ere was \addeyl zi nc dust (0.090 g,

0. 139 mmol NU a chl oride (0.075

g, 1.39 nnDI 10 eqU|v) nbxt/ne was stirred for 4
h before the catalyst wa® fiTtened off and the
filtrate was gﬁgﬁfntr ed J n vacuo to)aleld t he t|tIe

compound (O org cotinamide)ppgnox

wi t hout f i i M
HETRT e MRS A
L+ (3-Fi uor o-4- (5- i sopr opisthy@rdeltioitgelsalpyr ol o 2, 1

f1[1, 2, i.azin
yl oxy) pﬁ‘gﬂwl?g QP{OEC@W SimilE & hah{or Yagcmihesis iof Ggrewgund D of
Example 50, 4-(4-amino-2-fluorophenoxy)-5-methyl-N-(2-

morpholinoethyl)pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide (30 mg, 0.07 mmol,
Compound C of Example 50) was converted the title compound (16 mg, 39%) as a
2¢HCl salt. "H NMR (CDsOD) § 9.08 (s, 1H), 8.70 (s, 1H), 8.44 (s, 1H), 8.17 (s, 1H),
7.87 (m, 2H), 7.38 (m, 2H), 7.22 (m, 2H), 3.82 (s, 4H), 3.61 (m, 2H), 2.75 (m, 9H);
MS(EST") m/z 520.2 (M + H)".

EXAMPLE 52
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- 107 WO 2006/ 004833 PCT/ US2005/023099 To a

honogeneous sol uti on of sodi umthi ocyanate (0.037 g,
w@20b6/0msed , 3.3 equiv) in ethyl acetate (1 nli)PCHUS2008023099

tenperature under a nitrogen atnosphere, was added

4-fl uorophenyl -acetyl chloride (0.048 m, 0.35muol,

2.5 equiv). The mxture was stirred for h before

bei ng added directly to a honbgeneoudl s i on of

3-fluoro 5 4-(5-isopropyl -3, 4-%;@(@ rrol o[ 2,1

f1[1,2,4]triazin-4-yl oxy)benze e .040g, 0.139

mmol, 1.0 equiv) in anhydroys 11 THE/ di chl or onet hane

(3 m.), under a nitrogem sphere. The reaction

m xture was stirreq at i ent- enperature for 16 h

bef ore bei ng quenc with 1 N HC . The solution was

extracted with CH2C12 (3 x 50 nml), the conbi ned

or gayw(@.é Oi@@)ilﬁ AyMRSREHroHéxy)-5- Meﬂﬁ@é&at g reSR[ 211 Y1[1,34]€5hzin-4-

|tered and concentr i n vacuo.
Pur| ficati (ytoxty)‘-Séluqroah'gﬂ’ﬂ)n@mnhnd%@hydmsblonﬂ@ sakésh

THLDE LA N
5 ( %195%0 ﬁﬂugréﬁ@nzer%dguh%géﬁzﬁ’wg m%u;lzcgﬂl ou(n?i ]?_&)ﬁixarﬁpl@?ﬂ) as

7.63-7
7 cbﬁvéﬁeiélﬁo tim tithd-Hompbudd (8.7 nGs 11 th) i &I)nanﬁel%mﬁalﬁﬁ tienpreparation
3. 65

Mt Compppgiiisy BERmple 361 45 SVE ATD 0P & bl 26D.9.19 (m,
o etDe o QSISETPER iy S0 YEH i, SR AP (P EgesD, 1726

4. 48, 7)84-7161L @3 1THHXANPITES (@4 1T, 836201 1!:'()11@@1);33454 390(n85H)
illustrated in Table 1 bel ow were _synth

10 f|249% 6 Hp 243t vritod- ) ani2H); HRMS(ESI) 463 1894 (M H) calc,
fué %O%Ig{-ngfbﬁhd‘l yl oxy) benzenam ne ( Conpound B of
Exarrp]l € sing one equivalent of the corresponding
carboxylic acid, (1 eq) PyBrOP (1 eq), DIEA (1 eq) in
DVF. The reaction mxture was heated to 70 C and the
crude products were purif ESAMPLE 83ar ati ve HPLC
(H20/ MeOH 0. 1% TFA, 25 gradi eny 3|§ 90% MeCH over 10

mn, 20 x100 M 5 m YMEQDS< A N:rm l'izing
mass-directed fracti onat| Th |f| sanpl e was
reconstituted in 1/ MpORLD Straﬁnsf ,. 0 a tared

2.5 nmL plastic mchotule, dried via centrif gal

evapor ati on, wei gh ndnanal yzed by LCMS (H20/ MeOH 0.
1 %TFA). 30 TABLEN .- 4108 WD 2006/ 004833

PCT/ US2005/ 023099

15 1-(3-Fluoro-4-(5-isopropyl-3,4-dihydropyrrolo[2,1-f][1,2,4]triazin-4-

yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)thiourea

S NH
\ N\N/)

A) 5-Isopropylpyrrolo[2,1-f][1,2,4]triazin-4(3H)-one
20 5-Isopropyl-4-oxo0-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-6-carboxylic acid

(0.025 g, 1.13 mmol, 1.0 equiv, prepared in a manner similar to that described in
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WOR(08/0H488DT O-

F/ Ny R O\l O HBICN NN Exanmple # R Conmpound
Name LC/ MS (MtH)+ 54 Ph

4- (5-met hyl pyrrol o[ 2, 1- 363.4 [ PCT/US2005/023099
1,2,4]triazin-4-1ox) hen |)benzam de 55 F

2FIuoroN— 3-fluoro-4-(5- 381.4 | | pyrrolo[2, 1

f] patent, awpheqt@zu M&LZO(WQ@(Z? Pprern )rwerppa&w%by Bderpnce in its entiretyz)

2, g/a (ﬁ(ieﬂq{) &o{%ﬁ(ispH)Hf Ee%d gS é? ar?’dg t%e %ea& ipn mixture was heated to 160

pyr ro
yI EKXY&IplhE NYhg Raozaiwakecddledto room temperature and quenched with water
2,6-Difluoro-N-(3-fluoro-4-(5- 399.3

rreffr%/m]@y g [selution wip eyftra;tegi with eqhglza,cqtaze (3 x 50 ml), the combined

ggg\sge*%% éogfbe ﬁﬁg‘twr@l saf 1}1%}@9?3 £10 mi) grjeg, (Ng25Qp), filered and

1, aoxfbbﬁt&ataczzwaéuyl PN Y )srh%a rgém}f&&mmam@tao@&esh
N(CH3) 2 3- (Dnethylamnoﬁ (3-f uoro4§5 406

nepmplpysmebﬂ@s[hzchloqutpgrag 34]elqtmg ith 3/ 1\ethyl acetate / hexane, afforded

Yl %%}gfhe” 'ﬁcf@)z(ﬁ(ﬁ%?pg %&%ﬁw 2 64 MrH); HRMS(ESD, 176.0824

1, @\44}}[ EM@ZI%%—lg{Mwmﬁﬂyl) 3 6 net hoxybenzani de 61
fluoro-4-(5- 388.4 | nethylpyrrolo

10[2 1f] [ 1,2,4]triazin-4 2, |/ onxy)phenyI)benzamde

15

20

25

62 F 4-Fl uoro-N—(3-quoro-4-( - 381

=" SN
\ N\N/)
B) 4-Chloro-5-isopropylpyrrolo[2,1-f][1,2,4]triazine
5-Isopropylpyrrolo[2,1-f][1,2,4]triazin-4(3H)-one (0.035 g, 0.198 mmol, 1.0
equiv) was added to phosphorous oxychloride (2.0 ml, 21.5 mmol, 109 equiv) under a
nitrogen atmosphere. The reaction mixture was heated to reflux for 1.5 h. The
mixture was cooled to room temperature then concentrated in vacuo. The residue was
partitioned between ethyl acetate and saturated aqueous sodium bicarbonate. The
aqueous layer was extracted twice with ethyl acetate. The combined organic washes
were dried over anhydrous magnesium sulfate and concentrated in vacuo to yield a tan
solid that was used in the next step without further purification. MS(ESI") m/z 196
M +H)".

=" N

N\ N\N/)

O 4-(2-Fluoro-4-nitrophenoxy)-5-isopropyl-3,4-dihydropyrrolo[2,1-
fl[1,2,4]triazine
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| methylpyrrolo[2,1 J][1,2,4]triazin-4-
yl oxy) phenyl ) benzam de 63 C
wa20@hloo1se3 N- (3-fl uoro-4-(5- 397.8 | met hyl pyrpcli/op03023099
f1[1,2,4]triazin-4- yloxy)phenyl)benzam de 64 N(CH3)2
4- (Di et hyl am no) - N-(3-fluoro-4-(5- 406.4
net hyl p¥e aohigfuze of 4-]C[lll>rc254§qrm¢mm0[2dx])] Heh4]triazine (0.03 8g,

TS i LN 5 e
HBLOCHCR- (:ZE{)% g@nﬁ%ﬁ &l ﬁ’\Eezmi]fmtéQl%dgl* a fifroen atmo 6%here then

1 2, 4] %,rl azin-4- phenyl ) -4 hhy Ithio)benzam de
N- WBS ﬂldgpd ﬂJAB,C()KO@éﬂ lzy 0.3$8 noha| 2.0 ]::qu@S 8ndBthegedgtion mixture was

s bR S B L SR e

t -
T g T -
f ] {)L];aﬁc 4k tradtadiied célvey hohgdrqis emagn):ﬂh]in@plfetle efilterad Znd toncentrated in
3- car boxam de, 69

N- YBue §Be BQSKLUEQYWPHQP%W silirp pd, (MerdplGaA, 30-400 mesh particle
J] é%ed%laﬂlll f;ﬁljoﬁ'ét ftgl h@ﬁ%&ﬁ%&y llle)xgﬁéliz&ilﬁ] athate afforded the title

i 0XO0
10 N &o’in;quuar(oeAlsg Foumt by INMRr(@DEf19.5 4.07- 831@5(n3 21, 7.77 (s, 1H), 7.68-
]triazin-4- I ox henyl %)yram ne-2 N car boxam de

[1
717 »69 &n( BHFI7L1’<6|*B5 (1(15 16W3ll-® (o] 3[123_’53 -38a(m, 1H), 1.29-1.31 (m,
P 65y, 2rfVS B 87 Ric?317.1050 (M + H)* found, 317.1039.

F NHz
L
== \'N
N\_-N. N/)
15 D) 3-Fluoro-4-(5-isopropyl-3,4-dihydropyrrolof2,1-f][1,2,4]triazin-4-
yloxy)benzenamine
To a heterogeneous mixture of 4-(2-fluoro-4-nitrophenoxy)-5-isopropyl-3,4-
dihydropyrrolo[2,1-f][1,2,4]triazine (0.044 g, 1.39 mmol, 10 equiv) in 1/1 anhydrous
methanol / tetrahydrofuran (2 mL), at ambient temperature under nitrogen atmosphere,
20  was added zinc dust (0.090 g, 0.139 mmol, 1.0 equiv) and ammonium chloride (0.075
g, 1.39 mmol, 10 equiv). The mixture was stirred for 4 h before the catalyst was
filtered off and the filtrate was concentrated in vacuo to yield the title compound
(0.040g, 100%) as a solid, that was used without further purification. HRMS(ESI),
287.1308 (M + H)* calc, 287.1300 (M + H)* found.
25
E) 1-(3-Fluoro-4-(5-isopropyl-3,4-dihydropyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)thiourea

- 107 -



lox)hen |) icolinamde 72 |
N- ( 3- Fl uoro-4-(5-nmethyl pyrrolo[2,1- 364.4 N

WO 2Go&/0@4883 t ri azi n-4 | ox) hen 1) ni coti nanm de 73 PCMMUS2005/023099
N- ( 3- Fl uor o- 4- (5-net hyl pyrrol o[ 2, 1- 364. 4
f1[1,2,4]triazin-4- lox)hen |)isonicotinamde 74 NO2
N- ( 3- Fl Tioadloﬁmg&mes solirgpytr ofcdod{uzy thiocy@mated (0.037 g, 0.46 mmol, 3.3

et S R it TSI, fe B, v
1 b
I—B%&ﬂe& 42ﬂ1}§r§}5ﬁeﬁ§1' &E:érl El%lohld? (O’d)@‘l?% i 3l Q@Ze%lﬂ'{\geTﬁgnuxture

oro-4 pyrr 3674
[ 1was st]rtadl faz? h-béfoyd: beiyd p&@d)dn)eeﬁy  a homogeneous solutlon of 3-fluoro-
nethélfuran r boxam de 7

53-%¢ Wprqw%flf ihstrepyarole)2, 14fd[51 ?44]%%%36%)%@11&9@@@? (0.040g,

2ot b e st A 8 THEERERE e e g o

Nami&ogﬁ{ Amotpleld). +The7r8adtﬁﬁ rfdxture was stirred at ambient temperature for 16
(3 Fl uoro-4-(5-nmet hyl pyrrolo[2,1- 382.4 N f] [
1 I befpe being qreachadgyily bhREHGL) T @plutgon was extracted with CH,Cl; (3 x

L S B R ATAE AR T8 SR o g aie
10 f 1{Na,04)] filtéred nind éormhﬁlxatécphﬁmy‘hb Purifiyakioalbn sdica gel (Merck
I )t hi azol e- 4- car boxam de 80
2-KGads %3Q<I4Q(BH1P$IUWBCIQ sizs) ﬂ@@sthmmatogféphw epying avigy4/1 hexane/
f 1&%5/1 acet]age f&ald tzlie itle c\émpoxpxcp R)e(s‘%l Q 7§%r}eﬁlq)f\h\qﬁn(@&5€6 12.34
(s, 1H), 8.47 (m, 1H), 7.65-7.78 (m, 2H), 7.63-7.64 (m, 1H), 7.19-7.32 (m, 4H), 7.03-
7.08 (m, 2H), 6.66-6.67 (i, 1H), 3.65 (s, 2H), 3.40-3.50 (m, 1H), 1.28-1.30 (m, 6H);
15 HRMS(ESI) 482.1462, calc, (M+H)* 482.1461 found. Elemental Analysis:
C4H,1N50,SF; . 0.23 HyO. calc: C; 59.35, H; 4.45, N; 14.42, found: C; 59.36, H;

4.44,N; 14.03.

EXAMPLES 54 TO 85

20 Examples 54 to 85 illustrated in Table 1 below were synthesized from 3-
fluoro-4-(5-methylpyrrolo[2,1-f][1,2,4]triazin-4-yloxy)benzenamine (Compound B of
Example 28) using one equivalent of the corresponding carboxylic acid, (1 eq)
PyBrOP (1 eq), DIEA (1 eq) in DMF. The reaction mixture was heated to 70 °C and
the crude products were purified by prgparative HPLC (H,0/MeOH/0.1% TFA,

25  gradient 35-90% MeOH over 10 min, 20 X100 mm 5 pm YMC ODS-A column)
utilizing mass-directed fractionation. The purified sample was reconstituted in
1:1/MeOH:DCE, transferred to a tared 2.5 mL plastic microtube, dried via centrifugal
evaporation, weighed and analyzed by LCMS (H,0/MeOH/0.1% TFA).

30 TABLE 1
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81 / N N-(3-Fluoro-4-(5-nmethylpyrrolo[2, 1 - 420.4

fl1[1,2,4]triazin-4- yloxy)phenyl)benzo [d] thiazole-6
w@E a00b004x83 de 82 CH3 PCT/US2005/023099

N- (3-Fl uoro-4-(5-nethyl pyrrolo[2,1- 368.3 J] |

1,2,4]triazin-4-yl oxy)phenyl)-5 XN O

met hyl i soxazol e- 3- car boxam dg 83 H R

\' N- ( 3- Fl uor o- 4- ( 5- met hyl pyr ol OFZ, ¥ 4.3 ON f]

[1,2,4]triazin-4-yl oxy) phenylz e- 5-carboxam de

84 SO2CH3 N-( 3-Fl uor o-4;q( 5- M@t hyT pyrrol of 2, 1- 441.5

fl] [ 1,2,4]triazin-4-ylo nyl)-3\

(et hyl sul fonyl ) benzam ¢de "1 12,j 85 CH3

4-Fl uor o- N-(3-fl uoro-4-(¥=N3g8. 4 F nethylpyrrolo[2, 1

fl [ 1,2 4]triazin-4 \ yloxy) phenyl) 3- et hyl benzam de

UzEx JES 86RIO 130 Exanpl es C&ﬁlp‘oﬂn&&%ﬂd | ustrated Lc/MS
iln Tabl e 2 bel ow were |synthesized from 3- (M+H)*

—

S PN N

| oxy) henzlenam ne (Co difeft 151 a;ﬁn ‘h‘/mmbenﬂ)benwndﬁ

\<\./

ndi Axdual| wefh oi~a 4&-Blosta-Nda-TMos-Bt@Eck(r) XT 3814
rleact or was add75 podthylpymolo[ 221K 52 Mitrianin-f t he
acid chldride” , 2- QAl@;in}ﬁlfe‘ngI)MEmIdECE) (0.075

Mot 57E7 50t of _ M, 20 €q);
and 150 L ofﬁa ' M 44 ,@1?]5}8 Lﬁﬁﬁomé{ e 3993
0.03 ol Trén Byigolo E igginvt o

H10x uct

(

ar bi t al shak“%r for fa Ry in DCE was
10 dis7ut ed t oFa_xsl une 206-Difludros¥V-{ hfloebobbk (el , t hen 399.3
purified by sta d QreaBRypyie[2, f]{-ﬂal4]tl/i&m-4-
2006/ 004833 RLT oow&ggg)sg 2l Gotfde0/ MeCH 0. 1%
TFA, gradijent "35-90% /b(]—| over 10 mn, 20x100 mm 5m

A

393.4

=

n 1: 1/ MeQH ncffliﬂ#éatrfaama VIKEPhONE)-i  pl ast i/ c
ni cr ot ube, £d i a |ceathexiybarpamids apor at i on, wei ghed

YWME—ERSATeotHam)y—ut+ e ed
fIr act%natli ﬁtlb ur N gl (ﬁ% 'mmwr&%l&]t i tut eq
d

and as9al yzed by NL@M% (| @iV By Aaih - N-(3-fluoro-4-(5- 406.4
methylpyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)benzamide

%}

Y
60 OCHz | N-(3-Fluoro-4-(5-methylpyrrolo[2,1- 393.4
Sf1[1,2,4]triazin-4-yloxy)phenyl)-3-
methoxybenzamide
Y
61 4-Cyano-N-(3-fluoro-4-(5- 388.4
/©/ methylpyrrolo[2,1-f][1,2,4]triazin-4-
% yloxy)phenyl)benzamide
62 4-Fluoro-N-(3-fluoro-4-(5- 381.4
/©/ methylpyrrolo[2,1-f][1,2,4]triazin-4-
s yloxy)phenyl)benzamide
63 4-Chloro-N-(3-fluoro-4-(5- 397.8
/©/ methylpyrrolo[2,1-f1[1,2,4]triazin-4-
% yloxy)phenyl)benzamide
64 (CHale | 4-(Dimethylamino)-N-(3-fluoro-4-(5- 406.4
‘.%Q/ methylpyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)benzamide
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5 TFA). TABLE2 F/ NYR ~1 ~ NH3C O O Exanple # R
Conpound Nane LC/Ms (MtH)+ 86 OCH3

WOR(©8HHsEDr 0- 4- (5- et hyl - 6- (2- (4- 535.6 PCT/US2005/023099
met hyl pi perazin-1-yl) et hoxy) pyrrol of 2, 1-
f HeE—2—Arazi-n—d—y-exy)ph hoxyhenzani de
g ERaRPl. #- uor o-R (3- | uor o- 4- ( Compepd ari@- (4- 524. 6 LC/MS
| Loet hyl pi perazin-1-yl)ethoxy)pyrrolo[2,1 J] [ (M+H)*
112, 488 ri agm 4 oSGt NN (BIRIGSHINEIERy o2, 1- 409.5
Nt ( 3- Fl uor p- 4 rret hy f]ﬁ ;(;]n(lgzm_g_% phe _4_
et hyl pi pef &1 n~1-y1 ) ef hoxy Yol dei ST L1 |
e, 4 razi n-4- X 1 ot de—89-
i 12615 iy uory|r {é"tﬁfig u0To = S hylp iogéﬂ 6 3533
(- (4- met hiyl prgerazi n- VA A SR8 homs Izheayl[)ler@ 3
1}2,41trialin-4 | ox)hecahgsanydsi de 90
2| 6- % | uof 0- T rM{&-F@@mcm(lsymetﬁylpgﬁalo@z 1- 4134
(R- (4-nmeth | AL1y2,) ] e dzancy )yoktyh dpﬂeﬁ 1%11 fl [
1}, 2, 4] tri azi yaaghﬁlaﬂlhdebenzam
N ( 3- Fl uor 2 (2-(4- 535.6
met-hyl pi perazirn-1-yl ) gt hoxy) pyrrol o[ 2, 1- _
JI[1,68 4] t)ri azi yI QXY phRroyd-H-(3-metkilppxolopnEan de |- 369 4
112 < A f1[1,2,4]triazin-4-yloxy)phenyl)thiophene-
3-carboxamide
69 o\ N-(3-Fluoro-4-(5-methylpyrrolo[2,1- 407.4
O | f[1,2,4]triazin-4-
yloxy)phenyl)benzo[d][1,3]dioxole-5-
%Q carboxamide
70 _N N-(3-Fluoro-4-(5-methylpyrrolo[2,1- 365.3
/E\ ] J1,2 4]triazin-4-yloxy)phenyl)pyrazine-2-
%% N carboxamide
71 =z N-(3-Fluoro-4-(5-methylpyrrolo[2,1- 364.4
« V| A2 4)tiazina-
KA yloxy)phenyl)picolinamide
72 = N-(3-Fluoro-4-(5-methylpyrrolo[2,1- 364.4
I\ N |Al24azina-
yloxy)phenyl)nicotinamide
73 Z N N-(3-Fluoro-4-(5-methylpyrrolo[2,1- 364.4
oA\ l All2A)wiazin-4-
yloxy)phenyl)isonicotinamide
74 NO, N~(3-Fluoro-4-(5-methylpyrrolo[2,1- 408.4
J[1,2,4]triazin-4-yloxy)phenyl)-3-
nitrobenzamide
i
75 F | 3,4-Difluoro-N-(3-fluoro-4-(5- 399.3
/@: methylpyrrolo[2,1-[1,2,4]triazin-4-
% F | yloxy)phenyl)benzamide
76 H3C. N-(3-Fluoro-4-(5-methylpyrrolo[2,1- 367.4
D Al1,2,4]triazin-4-yloxy)phenyl)-3-
IS methylfuran-2-carboxamide
77 COCHz | 3-Acetyl-N-(3-fluoro-4-(5- 405.4
methylpyrrolo[2,1-f][1,2,4]triazin-4-
o yloxy)phenyl)benzamide
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10

WD 2006/ 004833 PCT/ US2005/ 023099 Exanpl e # R Conpound

Name LC/ MS (M+H) +
WOR{B/0H48BDr 0- 4- ( 5- net hyl
met hyl pi perazin-1-yl)ethoxy)pyrrol o[ 2, 1-
Vphenyl)-4 neth | bhenzanide 03 N

1.2 4ltri

92

azin-4-yl X\,

CH3
-6-(2-(4- 519.6
fJ

PCT/US2005/023099

/\I\)‘—‘m\/l—:7\<\</\l\)l—|/\r\)—h:(o—h:sll—

Ban®lé# Jor o- 4R(5- netlhyl - 6- ( 2- CompsAd Bame / LC/MS
et hyl pi perazi n-1-yl) et hoxy)pyrrolo[2,1 N (M+H)*
ITIA4 417riazen-4 T OX)\NeNFlobrdd4 9@ lg rpoxamde3824
2 NG N (3- FT Oyro- 4- 4 rm?
ethylplperaz' N- yI?g
111, 2,4]tri a&i n- -yIc boa‘%l@hdzeamde 95
, 5-Di fl ugr o- N- (33H4 ugr o- 4 (5 mathyl 6 541. 6
7 e YT PR 320 i (k18 AESIonoL 2. T | .
L2 A e o {é’%?_ ot g ogan- |
2 //I et I"\I perazin |3 1) hi OIreT%'C boxarm
J
1) et¥oxy) pymeengl 2, 1] PrFlaom ME g - 3954
| oxy) phenyl )lhenganm de ngethydgEsplo[2,1-1(1, 24]tr1azm-4-
I (3- Fl uor024-¢ Hmwykﬁpym}e(m; -558@hglbenzamide
BTNhyghpi perazip ) ¢ m)uBVd 195 Slethylp 420.4
1, 2, 4] trijazi yI t}x )/F QQII)]r Q tri fyllu}gfdorret hox
benzam dsg N < 2 (4
06.6 net h?/T pi per azi n_yo i%hgil! %‘i?nf‘%@’ﬁtm 3
r17411‘rl LNn-4- mHaOOE / E
"4, $2Tr i |l uor o- NCl'a- f| INt6-Blugro-4-(ranesiyplpgroleggl-5 368.3
2 (4 nmet hyl pi azi n4lfH1,2,4]triazin-4-yloxy)phenyl)-5-
Qs \N/O methylisoxazole-3-carboxamide
83 I\\ N-(3-Fluoro-4-(5-methylpyrrolo[2,1- 354.3
X O/N fI[1,2,4]triazin-4-yloxy)phenyl)isoxazole-
5-carboxamide
84 SO,CHz | N-(3-Fluoro-4-(5-methylpyrrolo[2,1- 441.5
f1[1,2,4]triazin-4-yloxy)phenyl)-3-
(methylsulfonyl)benzamide
Y
85 CHs 4-Fluoro-N-(3-fluoro-4-(5- 395.4
F | methylpyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)-3-methylbenzamide
Y

EXAMPLES 86 TO 130

Examples 86 to 130 illustrated in Table 2 below were synthesized from 3-

fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-f1[1,2,4]triazin-4-

yloxy)benzenamine (Compound B of Example 45). To an individual well of a 48-

position MiniBlock® XT reactor was added 375 pL of a 0.2 M solution of the acid
chloride in 1,2-dichloroethane (DCE) (0.075 mmol, 2.5 eq); 50 pL of pyridine (0.62
mmol, 20 eq); and 150 pL of a 0.2 M solution of the amine in DCE (0.03 mmol, 1 eq).

The reactor was agitated via orbital shaker for 14 h. The crude product in DCE was

diluted to a volume of 1 mL with methanol, then purified by standard preparative
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F yl)ethoxy)pyrrolo [2,1-f] [ 1,2,4] triazin-4 |ox)hen
| ) benzam de 100 / N

WQ2@6lhosss N- (3-fl uor o- 4- (5- et hyl - 6- (2- (4- 541pPOI/US2005/023099

met hyl pi perazi n-1-yl ) et hoxy)pyrrolo[2,1- C
fA[1,2,4]triazin-4 |ox)hen I)isoni cotl nam de 101 CI N
2,BPIX ﬂmm@owos 94 TEAr gradiei63 90 %yMeOH &es 19 min, 20><100 mm

T G e T A B

ﬁlaqpn%/ r%%%?gt% CI@H- / 1%@%%3@% E?taféd@@{mﬂﬂﬁﬁ microtube,

Ndr&dﬁdimmnﬁiﬁﬁgﬁl&vapdrh@én, Grefghed 4nd 52By8d by LCMS (H,0/MeOH/0.1%
met hyl pi perazin- 1 -yl)ethoxy)pyrrolo [2,1 J] |

1, B4 tri azi n- 4-yl oxy) phenyl )-2,5-0 CH3

di net hyl f ur an- 3- car boxam de 103 F /

5-Chl oro-2-fluoro-N-(3-fluoro-4-(5- 558.0 |

met hyl - 6- (2- (4- et hyl pi peraZIABILLE2! yl ) et hoxy) pyrrol o

[2, 2 f] [ 1,2,4]triazin-4- lox)hen |)benzam de 104 N

CF3 N-(3-Fluoro-4~(5-nmethyl-6-(2(4. . 5/k.6R!I

nmet hyl pi perazi n-1- {:—)gt hoxy) pyrr ?]]/ [
1,2,4]triazin-4-ylox phenyl) 6- P | uad onet h

1)n| coti nam de 10

N- (13- Fl uor o- 4- (5- meth 495. 5

met hyl pi perazi n- 1- yI)eth o[2,1- f] |
1,2,4]triazin-4-yl oxy)phenyl - 3- carboxam de 106
N~|\I—(3-Fluoro-4-('%-*rpthvl 6-(2-(4- 5576 |

MeEwhpe per azi nR | -yl ) et hoxy) pyCanpannfl NaineN LC/MS
fiJ[ 1, 2, 4] tiri azi n-4 1 ox)hen 1) uinoxal i ne-6-carboxamn deM+H)"
86 OCHs N-(3-Fluoro-4-(5-methyl-6-(2-(4- 535.6
methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
f1[1,2,4]triazin-4-yloxy)phenyl)-3-
i methoxybenzamide
87 AN 2-Fluoro-N-(3-fluoro-4-(5-methyl-6-(2-(4- 524.6

| methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
f[1,2,4]triazin-4-
yloxy)phenyl)nicotinamide

88 N N-(3-Fluoro-4-(5-methyl-6-(2-(4- 520.6
| methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-

CHz | f1[1,2,4]triazin-4-yloxy)phenyl)-5-
methylnicotinamide

89 F F | 2,4-Difluoro-N-(3-fluoro-4-(5-methyl-6- 541.6
JQ/ (2~(4-methylpiperazin-1-

4 yl)ethoxy)pyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)benzamide

920 F 2,6-Difluoro-N-(3-fluoro-4-(5-methyl-6- 541.6
(2-(4-methylpiperazin-1-
I yl)ethoxy)pyrrolo[2,1-f][1,2,4]triazin-4-
F

yloxy)phenyl)benzamide

methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
11,2 4]triazin-4-yloxy)phenyl)-2-
methoxybenzamide

91 H3CO)© N-(3-Fluoro-4-(5-methyl-6-(2-(4- 535.6
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107 F ,

2- Fl uoro- N- (3-f1l uoro-4-(5-net hyl
523.6 nethyl pi perazin-1-yl)ethoxy)pyrrol o[ 2, 1-

-6- (2- (4-
f]

WA 206494883 azi n- 4- yl oxy) phenyl ) benzanm de 108 F3ECT/US2005/023099

N- ( 3- Fl uor o- 4- (5- net hyl -

6-(2-(4- 573.6 G
r

et byl piperazin-l-ylyethoxylpyrrolol[2 1-_f1
1, Bxatiifle #dzi n- 4R/1 oxy) phenyl ) - 2 Gampduind d¥aareet h LC/MS
I)benzam de 109 H3C , N (3-Fluoro-4-(5-nethyl-6-(2- (4-M+H)*
1 thyl pLRer = t 1f
| ?]zt " dziynp g:l;) Ni3: Mhe\ﬁ 41?.?%)391)91 6Qbqh2, 2]1] I 519.6
E-Fluoro N ¢ oro 4} (5- %IaZl e N
et hyl pi per azi n- -yl ) @P’r 0 18X )Iihefy ]4_
[1,714]tr|a7|n4\/lm(\/ mde 111
4- FI 98r o- 4 N3 ridporptd-6-pethyk6-(B44- 6 | 557.6
net hyl pi per azijn- | meshy)pyerazih-dfd)ethdxy)gyrrolo[2,1-
1,2, 4]tri chhﬁ/g ;ﬁ@y) DAENY M )thetigadnri de 112 0
N (3- F uor 0- 4- (5- et hy| yRx{dhéfyl)gfifoxbline-2-carboxamide
! ”}i razim-po, V! YA [RhRehyE 6214 | 550.6
1, ]trlclz|n4yloxy) . - 250) -
114 WO 200 6/ 004 PCT % 91 é%%i%glﬁ%
Gonpound Na 2,4 Jriazip-4-yloxy)phenyl)-
N- ( 3- Fl uorjo- 4-7(5- thy nigrobonzamidesss 6
net hyspi pdr ae{ n~d -yl ) eishosybayNr@Hudr@44(5thethyl-6- 541.6
1,2,4]trigzin-{ oxy DR MYkt pi Mﬁham de 114 U-1
rI\III-et( ﬁ;/rlpiugcreraz"i n-1- I )g K}g ﬁﬁa‘é 2 [1’%’4]tflazm_4_
12 41tridzin—aqvl XV\,\ ,QZ& ¥11y1)%§18 car boscord o
B G “"‘% Diffuoro-N-(3- ﬂuoroﬁ (S"ih”tﬁ"l‘—“éi [ 5416
F (2-(4-methylpiperazin-1-
yl)ethoxy)pyrrolo[2,1-f][1,2,4]triazin-4-
% yloxy)phenyl)benzamide
97 OCF3 | N-(3-Fluoro-4-(5-methyl-6-(2-(4- 589.6
. /©/ methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
> f1[1,2,4]triazin-4-yloxy)phenyl)-4-
(trifluoromethoxy)benzamide
98 NZ N-(3-Fluoro-4-(5-methyl-6-(2-(4- 506.6
. );j methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
= AI1,2,4]triazin-4-
yloxy)phenyl)picolinamide
99 F F | 2,4,5-Trifluoro-N-(3-fluoro-4-(5-methyl-6- | 559.5
II (2-(4-methylpiperazin-1-
"., F | yDethoxy)pyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)benzamide
100 Z >N 2-Chloro-N-(3-fluoro-4-(5-methyl-6-(2-(4- | 541.0
S | methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
f1[1,2 4]triazin-4-
yloxy)phenyl)isonicotinamide
101 _N 2,5-Dichloro-N-(3-fluoro-4-(5-methyl-6- 575.4
S | (2-(4-methylpiperazin-1-
yl)ethoxy)pyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)nicotinamide
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115 F 3,4-Difluoro-N-(3-fluoro-4-(5-nmethyl-6- 541.6 F
(2-(4- et hyl pi perazin-1 G
wQ kgoeobus3y/) pyrrol o[ 2, 1-f][ 1, 2,4]triazi n-4- PCT/US2005/023099
yl oxy) phenyl ) benzam de 116 O\
Ne(3-Fluoro-4-(5-nethyl-6-(2-(4- 549 6.0
H*eE:taphme per azi n-RL- yl )ei hoxy) pyr r&mopdudd Name LC/MS
fll[1,2,4]tjri azin-4 ylao xy) phenyl ) benzo[d] [ 1, 3] (M+H)*
I OX - 5-| car boxagp de 2-(4- _
N- (13- Fl uor Né:(g](ﬁ%gg}azl%q;é&yl{ }(’) g’jrolo[Z 1- 2230
net hyl pi pe ’
1,2, 4] tri dzi R >§ gipt igzig4 P’ﬂgp )Rz ani deé
118 d N 2 %ﬁéﬁuar(é%%’@ﬁw -(2-(4-
=1 T T TTOA Ul U 4L
7119 41 ¢ 5??3}{5 °§%:f188ft°|ymﬁqﬂé‘8mlﬁ§mcs N 3380
N- ( 3- Fl uor msthyb 6¢(4-(4gmghylpipprazin-1-
net hyl pi pe MB?&W pyretlof22l [ 1.2, 4jtiazin-4-
12, 4] tri azm 4-yl oxy) pheppky)pBenypebinmide
Itmmmcmma'emm I%Wwﬁmwnéaw- 574.6
G-Ednhl Ioro N (3- rlo) 41 |azlﬁ-1( ) éy (dBo[2,1-
e i par - e
[, 2y4ftfuaiﬁ}4 |o¥) h-ﬁﬁﬁi ﬁ%ﬁ%§4_18x P D‘%o N
N3 torlo—4—( 5—methy gty
net h}ﬁ)l pgrazinyl-y)e No(ﬁ é’i"r%ﬁ; ﬁ‘i’l ﬁ]@{(‘l“ 495.5
1, 2, 4] tridzin oxy) ph® Blpqamﬁénﬁdkﬂi*ﬁxd&}’lﬂiﬁ’&ﬁ?de
122" CH3 2-|Chl or o- N- ( 3- { lic2.4 triagis-4rpx phegryD furgm3-
555.0 N et hyl pi peraz carbbxanyilg et hoxy) pyrrolo [2,1
fil [ 1186 4] tir i azj p< 4-Nd_ ox W) @hE B0 4-65-methyl-6-(2-(4- 557.6
net hyl i soni COt B methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
f[1,2,4]triazin-4-
yloxy)phenyl)quinoxaline-6-carboxamide
107 F 2-Fluoro-N-(3-fluoro-4-(5-methyl-6-(2-(4- | 523.6
J@ methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
e f1[1,2,4]triazin-4-yloxy)phenyl)benzamide
108 F3C N-(3-Fluoro-4-(5-methyl-6-(2-(4- 573.6
j@ methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
e f1[1,2,4]triazin-4-yloxy)phenyl)-2-
(trifluoromethyl)benzamide
109 HsC N-(3-Fluoro-4-(5-methyl-6-(2-(4- 519.6
J@ methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
“‘., f1[1,2,41triazin-4-yloxy)phenyl)-2-
methylbenzamide
110 F 3-Fluoro-N-(3-fluoro-4-(5-methyl-6-(2-(4- | 523.6
methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
f1[1,2,4]triazin-4-yloxy)phenyl)benzamide
«
Z
111 F | 4-Fluoro-N-(3-fluoro-4-(5-methyl-6-(2-(4- | 523.6
/©/ methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
= f1[1,2,4]triazin-4-yloxy)phenyl)benzamide
112 /OQ N-(3-Fluoro-4-(5-methyl-6-(2-(4- 495.5
< X methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
f1[1,2,4]triazin-4-yloxy)phenyl)furan-2-
carboxamide
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115 WO 2006/ 004833 PCT/ US2005/ 023099 Exanple # R
Conpound Nanme LC/ M5 (MtH) +
wa2b0o18e3 N- ( 3-f | uor o- 4- (5- net hyl

123 F3C, F

met hyl pi perazi n-1-yl)ethoxy)pyrrolo[2,1 f] [

2. 4ltrjiazin-4-yl oxy)|

henyl)-2- (trifluorometh

-6-(2-(4- 591P@I/US2005/023099

'00_"':2 W—FPraINTEPIORPRZI AN 3 ol =) (JO_I—‘

Emplm#de 124 Compound Name LC/MS
(5 rrethyl 6-(2-(4- 546.0 (M+H)*
Ji- ) nftifyl- 61(2%'4-- 555.6
gp Uspog) %@“fm
?‘8[‘%{’ Xy)ppgnog)-1-
giige ppt hyl -
OITeET 11 ur ail| X
(3- 1 L ioNp- 4] ﬁt“?]‘gﬁ B %ﬁ%’;%@,q S11.6
91 of drazin=I-ghetho ofp. -
zi n- 4- yl oxy) phikh 44?51321ﬁedr}‘ﬂoﬁb)@ﬁ%%’llﬁt@ép}1f’2‘?' Da
F3 2- Fl uor o- N- ( 3- f | uon 8-aarfozamedeny| - 6- (2- (4- 591. 6
et i per azi n-Fl -yl ) 8t4Difldopy-MV-@Hdudrad;41(Stjpethyl-6- 541.6
: zi n-4- ) PlBMLetddpipérazihiluor omet h
benzam de 12 thox p olo[2,1-f] 124$tr1azm-4—
(8 0- 4- § i,n g%ﬂl é
aztn-1- vl et / n\/rrnn _ CE3 f1 [
2, 4}6r| azi n- 4- q\(l)r ("% MOw-4-3-Prettd6dRedh 549.6
benzam de 129 methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
- Fl uoro- N- ( 3-f 0- 44 (bt ol thiytin6H( 2- (4- 524.6
et hyl pi per az 1) et fiylWet ] df[1,3]dioxole-5-
1[1,2, 4]t azi n- 4yl Z)x %J%%m C%)(tﬂl ]r]1[am]de 130 G N
oy o 950‘56500'%0 XG5 Faor A (3 eyl 37@- @3- 565.6
< methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
K fI[1,2,4]triazin-4-yloxy)phenyl)-2,4-
dimethoxybenzamide
118 Ch N 2-Chloro-N-(3-fluoro-4-(5-methyl-6-(2-(4- | 541.0
| methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
YN (1,2, 4]triazin-4-
yloxy)phenyl)nicotinamide
119 HzCS N N-(3-Fluoro-4-(5-methyl-6-(2-(4- 552.7
S | methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
% f[1,2,4]triazin-4-yloxy)phenyl)-2-
(methylthio)nicotinamide
120 _N__Cl | 6-Chloro-N-(3-fluoro-4-(5-methyl-6-(2-(4- | 541.0
| methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
YL 1[1,2,4]triazin-4-
yloxy)phenyl)nicotinamide
121 PhO___N N-(3-Fluoro-4-(5-methyl-6-(2-(4- 598.7
~ | methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
% f1[1,2,4]triazin-4-yloxy)phenyl)-2-
phenoxynicotinamide
122 CHs 2-Chloro-N-(3-fluoro-4-(5-methyl-6-(2-(4- | 555.0
Zay methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
| f[1,2,4]triazin-4-yloxy)phenyl)-6-
% X-"¢| | methylisonicotinamide

-115-




(2- (4- et hyl pi perazin-| -
1,2,4]triazin-4 C ylo

[

WE200MP04B833131 H F / N-f
1- (3-Fl uoro-4-(6-(pyridin-3-yl)pyrrolo[2,1

)et hoxy)pyrrolo [2,1 fl

~, yl
xy) phenyl )i soni coti nam de
I\

\ OOOF CIN »MNMNIS2005/023099

flll, 2. 4ltriazin-4-yloxy)phenyl)-3-(2(4- 5
f ﬁmamph:dhyl ) aceRyl ) u‘r:ja, trifl uCompeumd:Namad sal t LC/MS
-116 WO 2036/ 004833 PCI/ US2005/ 023099 OH N N I\U A M+H)?*
61 TPYRRdT N e g1 ) YT T quﬁ rUlV](F/ﬂ &'@Znh&h & (51 591.6
solution of 6-b pyrr |
é)[ e az n 1 1 %§ &o
(100 ng, O} 47. A 5 p
41 br ono- | H pyrr ol e- 2- ca {aém- Y %Y%ny,
Kltamura, and Yanne I'(m rqmethy)bqnzmn Perkin
Tfandl241, (1997, t| eChiose NoSefleoroH- (\ﬁml@myl-éﬁ-@- 546.0
herei n i ncpr p@i’ y |madtbylpipemzinabiyhethaxpppirdlaf2,1-
pt ocedure putlPned. i n t b‘]{lﬁgﬁulaﬁﬁp&-yld&@ﬁheﬁ}ﬂjtﬁﬁ%er&nd
pyri di n-3-yl boroni® aci &-faldekafide 1. 40 nmol )
0] anp ML o Ssat
degasSed ahd t Pd(PFL}%Slj e g&!{ 9‘{1%31; (é) % 3776
afided. The g‘/ eated 1 3’)‘% ﬁa
LC-MS  ana )rluél s nd| cat tr’(i‘izglé‘ﬁg é?’ E%VI y ’methy
starting npterial The [@réifluero
t he d@butipn was~LiT t er|ddllugteeN#(B4fluosa-¢-( ﬁﬂlsetbylfﬁ -(2-ed | 537.6
oh preparati -@ C t o | mdthylpighetabim- t-yl)ethoxypposinf®, (-100
ny, 65% as z A Sethf || AYBCEHribyinf A4 oxDbBerylf-B +  H) 4.
1p G SIN - CON NN methylbenzamide
127 F CF3 | 2-Fluoro-N-(3-fluoro-4-(5-methyl-6-(2-(4- | 591.6
jg/ methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
s fI[1,2,4]triazin-4-yloxy)phenyl)-4-
(trifluoromethyl)benzamide
128 F 2-Fluoro-N-(3-fluoro-4-(5-methyl-6-(2-(4- 591.6
jij\ methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
= CFs | fl[1,2,4]triazin-4-yloxy)phenyl)-5-
(trifluoromethyl)benzamide
129 NG~ N 3-Fluoro-N-(3-fluoro-4-(5-methyl-6-(2-(4- | 524.6
| methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
N [1,2,4]triazin-4-
yloxy)phenyl)isonicotinamide
130 C\ ~ N 3,5-Dichloro-N-(3-fluoro-4-(5-methyl-6- 575.5
| (2-(4-methylpiperazin-1-
i X yDethoxy)pyrrolo[2,1-f][1,2,4]triazin-4-
Cl yloxy)phenyl)isonicotinamide

EXAMPLE 131

1-(3-Fluoro-4-(6-(pyridin-3-yl)pyrrolo[2,1-f][1,2,4]triazin-4-yloxy)phenyl)-3-(2(4-

fluorophenyl)acetylurea, trifluroacetic acid salt
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B) 4-Chloro-6-(pyridin-3-yl)pyrrolo[2,1
J][1,2,4]triazine To a suspensi on of

W®@2q0ppo48e n- 3-yl )pyrrolo[2,1 f] [ 1,2, 4]triazi PcBUSL005/023099

10

15

20

25

(100 ng, 0.30 mmol) in 10 nL of toluene were added
POCC13 (0.18 nL, 1.88 mmol) and DIEA 20 (0.09 niL, 0.5
mmol ). The suspension was heated at 100 C for 7 h.
After cooling down, the excess POCl3,was renoved under

reduced pressure. The residue was uspended in Et OAc,
and then neutralized wi W The organic

| ayer was then washed riNge ar]g dried over
I\/gSO4 After filtration aNd concentNatlon t he

d fjied b h t hy t
CoRby o BT EmrBlate 7R SR ™ ROEPY 1 2
231 2/ Zﬁ%oﬁltlﬁMothﬂd‘mopyrrolé{i 1- ]2? 2@}?@4&1@-4&3%100 mg, 0.47 mmol,
PCT/ US2005/ 023099 F / (@] NI N NN O

4- p@paﬁb@: Goo: methyt 4- bmwmyr@q pyribokyla®: sde) ganeradlyoKtamura, C.

¢ e Vel Y B 5o PR FeBinp b o e e diigpi of which
2, is ﬁe&ﬁﬂ ch@rp@ra&em’lw 1@5&(&%&6}’%&1@/ éng”rloﬁilﬂ)% Er&edure outlined in the PCT

f111,2,4]trirazine " ( was converted to
t hApplL W@ 066412 add @Sﬁdinga-ymﬁﬁzmic Bl @32)ma 14035 ghod) i6 I mL of

o?‘ﬁlFﬁfln(-g) (Sgty]:qt?d lugouy g@l}g socﬁega&sed and then Pd(PPhs)4 (57
f]lﬂ% oS hihdifahadredy TRE YRRRZ SAGHLA Reck (012000 10938, LC-MS

proce dure Slm ar to e synthesis of
Coambusisdndicaitd thexdisuppear@ee of startlng material. The mixture was cooled

T dymanst Uy eiiion et LS i BUR HibPy A B PEPLC to

azfi’ g k?vltﬁtieel_ﬁo g&'gbo(rﬁé 6595) £6EA VK. %%(@SF)'les 2 (M +
1 HB- Fl uoro-4-(6-(pyridin-3-yl)pyrrolo[2,1
f1[1,2,4]triazin-4-yl oxy)phenyl) -

3(2-(4-fluorophenyl)acetyl)urea, trifluoroaacetic acid
salt The title conpound was prepargg§ using follow ng a

procedure simlar to that for the Jsyntheis of Exanple
46, 3-fluoro-4-(6-(pyridjn-8:- rvdl o[ 2, 1-
= \ N‘N/

B) 4-Chloro-6-(pyridin-3-yl)pyrrolo[2,1-f][1,2,4]triazine

To a suspension of 6-(pyridin-3-yl)pyrrolo[2,1-f][1,2,4]triazin-4-o0l (100 mg,
0.30 mmol) in 10 mL of toluene were added POCl; (0.18 mL, 1.88 mmol) and DIEA
(0.09 mL, 0.5 mmol). The suspension was heated at 100 °C for 7 h. After cooling
down, the excess POCl; was removed under reduced pressure. The residue was
suspended in EtOAc, and then neutralized with sat. NaHCOj3. The organic layer was
then washed with brine and dried over MgSO,. After filtration and concentration, the
residue was purified by flash column chromatography to afford the title compound (23

mg, 33%). MS(EST") m/z 231.2/233.2 (M + H)*.

-117 -



f1[1,2,4]triazin-4-yl oxy)benzenam ne (15 ng, 0.046
mmol ) was converted to the title 20 conpound (5.0 ng,

wadipoes3n TFA salt. 1H NVR (DMSO-d6) 5 10. 99 ¥GT/US1dp5/023099

10.53 (s, 1H), 9.12 (s, 1H), 8.75 (s, 1H), 8.50 (m

“1H), 8.30 (m 1H), 8.12 (s, 1H), 7.67 (m 2H),

7.30-7.50 (m 5H), 7.12 (m 211); , 2H);
MS(ESr) mz 501.2 (M + H)+. EXAWP 32 - 118 WO
2006/ 004833 PCT/ US2005/023099 B H® F/ I Nu ON/ \
\' F NINH

1-(4- (1H Pyrrol of 2, 3- I AF 4- Y oxy) 3-fl uorophenyl
)-3-(2-(4-f|uoropheny| ac hydr ochl ori de

salt F~ NO2 O\ -~F N5HNA)

4- C2- Fl d42-dderor4-nitpsphennyy)-6- Ebgpydlmﬂ-pl)ﬂyr&olml@w][dj%triazine
Am'xtu%e of, 4-chl oro-1 H pyrral o rldlneté457
my, 3. OFWRIYIng apressdweSatade & attfer fh@.%tap%ls ofCoggpound B of

ﬁ: F’f% %lenLgt P%(%gggymﬁn%omg lﬁ‘] 1! 28k Qe (23 mg, 0.1 mmol)

5 N, Maslcomsepedpythetitly bampoed((38ohgy95%4. MSEBI') #ikH3523 (M + H)*.

10

15

20

1- met hyl - 2-prolidinone (NW) (3 nmL) was heated at 200
C under microwave irradiation for 1.0 h. The m xture
was diluted with ethyl acetate 150 ni)y washed with
sat. agq. KH2ZPO4 sol ution, and Na aq 1M, dried
over Na2SO4. The product was pupt d by flash colum

chromat ography (silica gel, elutfing with CH2Cl12 to
30% Et QAc/ CH2C12) to rd Mn solid (350 ny,
43% . MS(ESI+) nz/z 4 Myt +. ,-)a NH2 | \
N= °N
D) 3-Fluoro-4-(6-(pyridin-3-yl)pyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)benzenamine
Following a procedure similar to that for the synthesis of Compound C of
Example 36, 4-(2-fluoro-4-nitrophenoxy)-6-(pyridin-3-yl)pyrrolo[2,1-f1[1,2,4]triazine

(35 mg, 0.10 mmol) was converted to the title compound (15 mg, 46%). MS(ESI")
m/z 322.3 (M + H)".

E) 1-(3-Fluoro-4-(6-(pyridin-3-yl)pyrrolo[2,1-f][1,2,4]triazin-4-yloxy)phenyl)-

3(2-(4-fluorophenyl)acetyl)urea, trifluoroaacetic acid salt

The title compound was prepared using following a procedure similar to that
for the syntheis of Example 46, 3-fluoro-4-(6-(pyridin-3-yl)pyrrolo[2,1-
f1[1,2,4]triazin-4-yloxy)benzenamine (15 mg, 0.046 mmol) was converted to the title
compound (5.0 mg, 18%) as a TFA salt. '"H NMR (DMSO-dy) 6 10.99 (s, 1H), 10.53
(s, 1H), 9.12 (s, 1H), 8.75 (s, 1H), 8.50 (m, 1H), 8.30 (m, 1H), 8.12 (s, 1H), 7.67 (m,
2H), 7.30-7.50 (m, 5H), 7.12 (m, 2H), 3.69 (s, 2H); MS(ESI") m/z 501.2 (M + H)*,

EXAMPLE 132
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NN H B)
4- (1H Pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) - 3-fl uor obenzenam

WwWoe0dooem3xzuspensi on of PCT/US2005/023099

10

15

20

4- (2-f1 uoro-4-nitrophenoxy)-1H pyrrol of 2, 3- b] pyri di ne
20 (300 ng, 1.1 nmol) |n tetrahydrofuran (5 nm) and

met hanol (10 nlL), were Binfd pvvder (350 ng, 5.5
nmol ) and anmoni um chl or| . 292;]’ nmol ). The

m xture was stirred at b * rnghtO m xture was
filtered through a pad CeI ite - 119 & 2006/ 004833
PCT/ US2005/ 023099 @wth met hanol . The filtrate
was concentrated. Theg-pggduct was purified by flash
col urm chromat ograph¥§ (silica gel, 1-5% MeOH in

CH2 (0

OO R L WS 5 P ). T gphensy
1- (4- (1H Pyrrol of 2, 3- blapstyl)diren, Ayshtaxhiorid-dalltuor ophenyl
)-3-(2-(4- fluorophenyl)acetyl)urea, hydrochloride

salt A mxture of

4- (1H-pyrrol o[ 2, 3-b] pyri di n- 47 yLOX¥); 3- f | uor obenzenami

ne (30 ng, 0.12 mmol) and 2-( uor ophenyl ) acet yl

i socyanate, (Conmpound C, Exa 4) (0.25 Min

toluene, 0.18 mml) in TH 5 nm) was stirred at rt
for 1 h. The m xture 10 s|lcopcentrated in vacuo,
purified by preparative HINCCN”The desired fractions

were |yophilized to give a white TFA salt, which was

di A)sol v @-Fluorosd- mtmmmxptm-wﬁmmp Iﬂiptyhdind\l HCl
(0.2 mL Thi s saol uti on was ﬁ)phl ized to afford

the ti4meXEEeBL Al qrqslfh@yrr@?w AyHdipsi(¢e/ Bg) 3.4 mmg),

b e i 510, gl 5003 5 oy -

3 trbighenob(796 -an, 3. 511511(0!1!)1, mﬁH)J,.N—Gnﬁ@répifletﬂﬁhmﬂ}e (58O1m|g|Z4} 5 mmol)
.50 (d, 1H, J= 1\)1 (s, (gz | +%9
4213 lemethylf prol@mw@ 1’:‘%3(3 HPL)W SFhemd 229¢rC en rmnfszrowave

N PR gy Thomistuiesuas disedyvi syl acgta (130 gl gshed
| ) witd sdtdad. KIDPORREIMb, anmNaQtU@maﬂle,l My, idfibdioverat850¢. The
acid salt To a sol ution_ of

4-Rradngh yas prplicd by Baghsolummclropaieyaphy (silicrogedirdutingnuith CHaCL,
N&o 30% EtOAc/CH,Cl,) to afford a brown solid (350 mg, 43%). MS(EST ) m/z 274

(M + H)*,

B) 4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorobenzenamine

To a suspension of 4-(2-fluoro-4-nitrophenoxy)-1H-pyrrolo[2,3-b]pyridine
(300 mg, 1.1 mmol) in tetrahydrofuran (5 mL) and methanol (10 mL), were added
zinc powder (350 mg, 5.5 mmol) and ammonium chloride (294 mg, 5.5 mmol). The

mixture was stirred at rt overnight. The mixture was filtered through a pad of Celite®,
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(Conpound B, Exanple 132; 25 ng, 0.10 mmol) and

3-(4-fluorophenyl am no) - 3- oxopropanoi ¢ aci d, Conpound
WO200Ex0a48p3 € 25 (25 nmg, 1.27 mol) in DVF (0.5 pdd/pSRB5/023099

was added TBTU (48 ng, 0.15 mmol), followed by DI PEA

(0.1 m). The resulting mxture was stirred at rt for

2 tinsed mdthpnesbarsd. Whe fiftate Waeepnggntpiteds aFl produgtpiag ppified by

rtibh Col o dmSigE AR es et 58 N 0 e P 38 afSeathe

qusﬁ&?ﬁ@@ﬁ@%@@&g, £ %) %m(d?f-wllﬁe sdlick 1GIS%E$12) Wz724ﬁQM +H)*.
Hz), 7.54 (m 2H), 6.90-7
(m 5H), 6.31 (d, 2HJ—28HZ)337(S 2H)'

5 I\/B@ESI H (ﬂﬁi %rro(lfl)\fZ 3- yr1d1n-4-yloxy)-]3§ﬂuorop41eny193 (2(%4-
N-(4- (éﬁh{ﬁ h&&ﬂia%et“yi)h}@y h{yéf&h{’uﬁd@gwt) 3-fl uorophenyl

)-2,6 orobenzam'de 'TO a sol ution of
4 ( 1H pAmmintuod Qf B4 H?wym]@[?nMlnblrtdxry}l-ybwyl)@oﬂwm@mmne (30

(ms 1 gt MBorgenct v dinaisgt (CHPBPARLC (Btimple 4)

rTgg(() Nk B1Rdnk; 0 fl@gﬂ:ﬁmﬂl PURRD. B%JX\Qas]stfHeh -at ;Erf@r 18. The mixture

ture was stirre for 2 hand the product was
10 puwas dorderisatedrie paciat, pmeflebfl:’d)_}@repélfhtevajHELCe d’ht desiteddrestions were

| hi | dt TFA h
iRl feda sheia TEX Gl %@F% b e it U R o
ThoreB¥l f% SithBSN T ¢ CZtrﬁg) 18 soli S \Gad theit lyﬁaﬁ'ﬁk)zed B‘@fford the

organi ¢ Tayers were concent rated 1 vacuo

aftlitw(rjdﬂ)mlﬁl?lhﬁdtlillng Zx%mw\dhﬁels(fbhﬂg HBIM/R(@DG%)\&W 12 (s lH) 8.12
SOl |
7.@71k ] =614 Hg) 273, @31 11 J& ?-&)15 Q'Héb 7(3% (dmlsi Iz, mﬁw 90-7.3

15 it 580 0 (0 0L AR08 232 Pl @ ORISR

N mid 420 (M + H)*. o
N-(4-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) - 3-f | uor ophenyl
)nicotinamde In a simlar manner as described for

the preparation of Exanpl EX}&%L%St itle

H H

20  N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-N>-(4-fluorophenyl)
malonamide, trifluoroacetic acid salt
To a solution of 4-(1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorobenzenamine
(Compound B, Example 132; 25 mg, 0.10 mmol) and 3-(4-fluorophenylamino)-3-
oxopropanoic acid, Compound A, Example 25 (25 mg, 1.27 mmol) in DMF (0.5 mL),
25  was added TBTU (48 mg, 0.15 mmol), followed by DIPEA (0.1 mL). The resulting
mixture was stirred at rt for 2 h. The product was purified by preparative HPLC to

afford the title compound (TFA salt, 26 mg, 62%) as a white solid. 'H NMR (CDCl,)
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conpound was isolated as a TFA salt and was prepared
using commercially available nicotinyl chloride and

W@ 2{080b4893 r ol o[ 2, 3- b] pyri di n- 4-yl oxy) - 3- f | uor OPETE82V851023099

10

15

20

ne (Conpound B, Exanple 132). Yield: 55% 1H NWR
(CD30D) 6 9.09 (s, 1H), 8.73 (d, - 121 WD 2006/004833
PGY7.19$20,031,0286.9Hz2)1HO6 (dds 1H, 4 =H2 ¥, 180 4k) (44 (ki 2H), 6£.90-7.25

2 0351 3055 286 77505 By 3. Gl eBursToloned Oy 24

Hz), 6.59 (d, 1H, J = 3.6 Hz); MS(ESI+) mz 349 (M +
H+ 5 EXAMPLE 136 FI ~ NN o OOF \N QN
"N1- ( 3- Fl uor o- 4- (6- (pyri dEXAMPILp134 ol o] 2, 1
f1[1,2,4]triazin-4-yl oxy)phenyl)-

(4-fl uorophenyl ) mal onam de, trifIHuoetic acid salt

To a honbgeneous sol ution N
3-f|uoro-4-(6-(pyridin-3-y?§£%:Folg[3; 110
f1[1,2,4]triazin-4-yl oxy)bé&hhzé&nam ne (32 ng, 0.10
mol , Conmpound D of Exa 131) and

3-(4-fl uorophenyl am no) lo propanoic acid (20 nyg,
0.10 nmol, Conpound A Banpl e 25) in anhydrous DMF
(3.m room.t enperature under nitrogen

at Ab H@F Eyrm&ﬂléddearlém Qﬂ&@ﬁr@wpaﬁmbZézbﬂr_mrobenzannde

0.15

et or B basiT oK MR S AR i) S B BHnamine

t ea(romm»hh& ByEgample 181 I@ﬁﬂgu@ roxhﬁmat)en (DMF m@s nﬁL)lﬁlas added 2,6-
s added i n one porti

st qhﬂ%l@r@b?raﬂoylsql&wiet B &, Rdd r@mBBf fﬂﬂewﬁé |bﬁ @IBEAt (Ptlu Bhkdhe

oS YGED s PRI TR, RONBRD St L
C oY db@ﬁe@fr@@ﬂin@ weayBophiliesdEtogiveetwhke TFAMaK whidE was
magnesi um sul fate, filtered and concentrated in vacuo

t onquipited Widh st 4ge sodibiqaghappiespiutions (The aigee was extracted with

D TS T ARGl s oo

”%Bﬁﬂ@boﬂmédhdqll%%TE#\%) aibevml@bmrimmm(@pga)p?ls 8.15(d, 1H,J
were conbi ned and ophilized to afford the tit

corpdiia), (.88 (g H, 3@% 4a152 QHZH AN, t4é1) EQH (. 2H} 6Mi9Rd, 2H, J =

1%@ e RSBy e 3R BT iy 1y (s,

8.04 (s, 1H), 7.83-7.68 (m 2H), 7.55-7.49 (m

EXAMPLE 135

HY@
FJQ/N U N
0 (0]

Cfﬁ
N o

N™°N
N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)nicotinamide
In a similar manner as described for the preparation of Example 134, the title
compound was isolated as a TFA salt and was prepared using commercially available

nicotinyl chloride and 4-(1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorobenzenamine
(Compound B, Example 132). Yield: 55%. 'H NMR (CD;0D) § 9.09 (s, 1H), 8.73 (d,
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25 2H), 7.35-7.23 (m 2H), 7.10-7.00 (m 2H), 3.58 (s,
2H); HRMS(ESI), 501.1487 (M+ H)+ calc, 501.1491 (M +

wofescoousssl. - 122 WO 2006/ 004833 PCT/ US2005/ 023BGRUS2005/023099

10

15

20

25

EXAMPLE 137 FNY F QG N2

,6-Difluoro-N-(3-fluoro-4-(6 yridin Ir}/rrolo%
f] !ILQ 41]4Hz)a§14ﬁ(drllizlfoaﬁpﬁﬁ@ngﬂylﬁ‘ériﬂMﬂ@S z),8.22 (dd, 1H, J =

o 4 PRI TAGLR 5, P00 % OF 1BV PVORP R @71 B mo,

f]m(gsﬁquyzlgaq:gl(m4mt*oxy) benzenam ne (64 ny, 0.20
mmol , Conpound D of Exanple 131) in anhydrous

chl or of or m (5 nm), at roomtenperature under nitrogen
at nosphere, was added dii I | am ne (49 L,
0.28 mmol ). The m xture ww&gfor five mnutes
before 2,6-difl uorobenzoylF chl oride (33| L, 0.26 mol,
10 Al drich) was added. The Pm ed for

ei ghty-seven hours before regti bet ween

chl or of orm and sat ur at ed Oqueous sodi um bi'carbonat e.
The organic | aygr\as ad once with saturated
aqueous sodi um bic e_and once with brine,

before the conbi Aed organl'\b Iayers were dried over

anhyd E?Fﬁmﬁ‘@-ﬁ%i%)gﬁﬂmc’ 29! l;jl)?ytg?roltf)lf [lefj 4EiSJEQZlnh4-yloxy)phenyl)-N -

concentrated in cuo nove
resul tant r e@-fiwerophenydpmsdonafnidsg tlhﬂuanoapeti(atm& galHPLC
(YMC S 10

) t
58%t 0 Bb%l%taa%e&a%uw?%m&f%ﬁlwo d&w&'yen rolof2, 1-
SEMOPEI A A5 ABLABGE, B Ol UGB fcamo
sol31d and BW%ﬁrdpﬁ%}ﬂE)mﬁ) 9- (ﬁ((bp(c@anle)acldEQZ(BﬁrgSO 18 nﬁlm)l
é}_%gmggl?n%l@))? anarggle —2}_%51 dri)pﬁ DM:F g3lm%) ;agr:rl((qﬂl tepp,]Berature under

7 bbby R bt (s . e

46@ixkl6 8 ds MirredHor five uniglute EXANR E=bdddtriazoll 231-MIDN’ N’ -

2Otgggggtﬁgl?lﬁon?gn”tétjg%%gr50/b(c))r2a%eo ?498 m|g;,| Oljll 5Hm?nol1:) v%lasNadded in one portion.
The mixture was stirred for sixty-three hours before being partitioned between
chloroform and brine. The aqueous layer was extracted three times with chloroform,
and the combined organic layers were dried over anhydrous magnesium sulfate,
filtered and concentrated in vacuo to remove volatiles. The resultant residue was
purified by preparative HPLC (YMC S10 ODS, 30 x 500mm, 30 minute gradient from
58% to 90% aqueous methanol with 0.1% TFA). The appropriate fractions were
combined and lyophilized to afford the title compound (18 mg, 30%) as an off-white
solid. "HNMR (CDCls) & 10.35 (br s, 1H), 9.49 (s, 1H), 9.18 (s, 1H), 8.80-8.65 (m,
2H), 8.36-8.29 (m, 1H), 8.17 (s, 1H), 8.04 (s, 1H), 7.83-7.68 (m, 2H), 7.55-7.49 (m,
2H), 7.35-7.23 (m, 2H), 7.10-7.00 (m, 2H), 3.58 (s, 2H); HRMS(ESI), 501.1487 (M +
H)* calc, 501.1491 (M + H)* found.
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ONI pOF NZNNN)
1-(4-(5-(3-Acetam dophenyl )pyrrolo[2,1

WA rGod/0@4883 t ri azi n- 4-yl oxy) - 3-f | uor ophenyl ) - PCT/US2005/023099

10

15

20

3-(2-(4-fluorophenyl)acetyl)urea 5 Cl p INH e-\NA)
5-Chloropyrrolo[2,1 J][1,2,4]triazin-4(3H)-one A

sol ution of nethyl EXAMPLE 137
1-am no-3-chl oro-| Hpyrrol e-2-car boxyfat
57.3 nmmol, WO 03/099286: Conpound A o
f or mam de (40 m.) was 10 heat®ed at
then at 190 C for 1 h. Upon cog
tenperature, the mxture soliq . herroduct was
purified by recryst ' prJdrom ethyl acetate to
give the title conp Mﬁ[ 67% as a white

solid. 1H NWVR (CDC C (brs 1H), 748(d

1H, J = 3.6 Hz 7.29 (d, 1HJ- QI)

1H  J2.6-Diflgore-N-(3niparer4-(6-ayridin- yll)lpmr ot%,lﬂil,@,"dﬂrw@}n-4-

SINN NN B @

[, 2 4]tri ) i IbBERRAAC) Betrobogcetic acidsalty o121
f1[1, 2, 41ord Bcthepepécidsomifion 653%0@0-439~(§yr1dﬁm|-91)pyﬁolo[2 1-
toluene (100 nL) at rt under nltrogen was_adde

difi B&w]&rwureﬂw}m@bhméenazenf( ©410g.10.20 mmod, Gerapg und D of Example

bty SRR FPATRHE o O it r'“%tﬁfﬁﬂ@&’%@%ﬁ”

Weimblars dak %&‘déd%ﬂsbproﬁﬁ@thyfaﬁﬁﬁé (BB dasEure was

to saturated agueous sodi um bi car bonate sol ution (500
nistirredtforlfivie mifutesrbefdre 2 gedifltoobenvimsl ddompdesBd ULt A26 mmol,
m xture was stirred at rt for 3

phalachwasadded - Thgmprtis %%Wiﬂegé t%gfg;{s'%vef@é%%%re being

DTSR br BB SR ok 2R A0S Seium biowrbonate. The

gi argartihnyer wakew gehed oate ¢idh FBu@tedGfi@odsodiuyebitatbonate and once

(10.0 g,

nple 9) in
r 1 h and
rogom

with brine, before the combined organic layers were dried over anhydrous magnesium
sulfate, filtered and concentrated in vacuo to remove volatiles. The resultant residue
was purified by preparative HPLC (YMC S10 ODS, 30 x 500mm, 30 minute gradient
from 58% to 90% aqueous methanol with 0.1% TFA). The appropriate fractions were
combined and lyophilized to afford the title compound (24 mg, 21%) as a white solid.
'H NMR (CDs0D) § 9.20 (s, 1H), 8.85-8.78 (m, 1H), 8.65-8.60 (m, 1H), 8.51 (d, 1H,
J=1.6 Hz), 8.00 (s, 1H), 7.98-7.90 (m, 1H), 7.81-7.74 (m, 1H), 7.58 (d, 1H, J = 1.8
Hz), 7.51-7.27 (m, 3H), 7.00-7.10 (m, 2H); HRMS(ESI), 462.1178 (M + H)" calc,
462.1168 (M + H)* found.

EXAMPLE 138
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solid which was used wi thout further purification. 1H
NMR (CDC13) 8 8.03 (s, 1H), 7.70 (d, 1H, J = 2.8 Hz),

W@2®4/0¢4833 1H, J = 2.8 Hz); MS(ESI) mz 188.1 (RCFUEN085/023099

5

10

15

20

F, N2 G 05N NN O
5- Chl or0- 4- (2-fl uoro-4-nitrophenoxy)pyrrol o[ 2,1
fl1[1,2,4]triazine A nixturg of 4,ﬁ-dﬂ%hlorop rrolo [2,
1 f][1,2,4]triaziﬂe OV 8

fluoro-4-nitr no
carbonate (5.47 S,
stirred at 60 C for

N cooling to rt, the
reaction 10 was filtered!thriough a short plug of
silica gel with ethyl Qtﬁ/e and then concentrat ed
i n_vacuo. The crude product was Eurified

b
' cdr@d 43 1AcetamigapheiinIrFleL 2ok Al b2 dltriazivedealnes)-34lmyrophenyl)-

to give the title c % as a white
solid. 1H NMR (CDC%@O@”@J%@Z&@)%%&@W 7.92 (s,
1H, 7.77 (d, 1H, J = 2.8 Hz), 7.58 (t, 1H J = 7.2
Hz), 6.87 (d, 1H, J = 3.2 Hz); MS(ESI+) mz 309.3 (M +
H+ 15 FNH2 C O NN D 4-(5-Chloropyrrolo[2,1
f1[1,2,4]triazin-4-yloxy)-3-fluggobenzenam ne To a
sol ution of cl
5-chloro-4-(2-fluoro-4-nitr Xy pyrrolo[2,1 f]
[1,2,4]triazine (2.00 g, 6. moll) in THE (50 nm) /
MeOH (80 nlL) was added zinc 20MNust (2.12 g, 32.4

) fel A Bl ori 1.73 9, 32.4
mb) . %f(thgér‘\po%ﬁ l|y0rl rﬁ I1I hﬁgﬂg#ﬁ?ﬁnflgi;n %§ﬁ§ “®fe reaction
M Xt ur eAwaHitioh lof efedte)1 i intiHG!3 -ERdrot 16L-pyrrote 2c MR 20 0.0 g, 57.3
t hen concentrated in vacuo. The residue was taken u

i nmanchy WV ORHP228 61 Livanpernd Anef Expanrieed) iniformagaide (4Q Ly was

ar vl A8 RG  ad ks doto L ton LIE SRR R 5 ullc”

Thenpetitee tho ehigtiredsiddd PURd f)ﬂoﬂﬁ’ctWangﬁﬁBd by recrystallization from
chromat ography on silica gel (50 % Et OAc / hexanes) to

gi stBylasetate.to ZEve\tls titoevropaBdi658E; 6ERDast w2Eeselid. ¢ Ff NMR

(B G288, 175480, T e B o, i 4578, 647 @
7-ﬁ9,j(£2.81111!z)- Ms;gﬁg*illn)éizhzo.ﬁ(ﬁiﬁﬁa 1H J = 2.8 Hz

6. 58 d 1A, .6 Hz), 6.51 (d, 1H, J = é.?
Hz), 3.92 (br s, 2H); MS(ES1+) in/z 279.2

=" N

\ N\N/)

B) 4,5-Dichloropyrrolo[2,1-f][1,2,4]triazine

To a solution of 5-chloropyrrolo[2,1-f][1,2,4]triazin-4(3H)-one (5.00 g, 29.5
mmol) in toluene (100 mL) at rt under nitrogen was added diisopropylethylamine
(5.14 mL, 29.5 mmol) followed by phosphorus(I) oxychloride (8.25 mL, 88.5
mmol). The mixture was heated at 100 °C for 20 h and was then cooled to rt. The
reaction was slowly added to saturated aqueous sodium bicarbonate solution (500 mL)
at 0 °C. After the addition was complete, the mixture was stirred at rt for 30 min. The

aqueous phase was extracted with ethyl acetate (3 x 500 mL), dried over anhydrous
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(M+ H+ 5HF, NH2 Noz~~ 0 NNN E
N-(3-(4-(4- Am no- 2-fl uorophenoxy)pyrrolo[2,1-f][1, 2, 4]

W 200ap04835- yl ) phenyl ) acetami de A flask was cheemEs2005/023099

10

15

20

25

wi th pal | adium acetate (4.5 ng, 0.02 mmuol), X-Phos 10

ligand (24 ng, 0.05 nmmol, Strem,

4- MeS€h) ardopypcenttacid2y ]zaéu]itib g2v64the Cfuziz iprodéiety(3688yg,-63%) as a yellow
fl ugr obenzenam ne

3- lidrwhicy %éH%eé’n"é‘(‘W &Hﬂl’f’f a%m@ca(ﬂ?g g NMB. GD Gl 8.03 (s, 1H),

o300 298 B S5 UTRIPRAL (AT 0v .

nitrogen and then t-BuOH was added (0.40 nL). The

m xture was heated at 80 C for 8 h. Additional shots
of palladium acetate (4.5 ng,~&580%2mol ), X- Phos
ligand (24 ng, 0.05 mmol), and @ et am dobenzene
boronic acid (72 ng, 0.40 m®l )~were added and the
reaction was stirred an agdditfonal 9 h at 80 T. After
cooling to rt, the reaction/wa§ filtered using MeOH to
renmove the potassium phosphgi#€ and then concentrated
i n vacuo. The crude product was purified by reverse
ph@se ps-ﬂhldﬂlif}h@(m-ﬂdotmé lﬁﬁ-pphmdxgygri-ﬁlap‘!,i p]nnr,zmmzme
concent rat ed in_vacuo resul ting

aqueousAImBiFEEe Rhd Sﬂ@doqs’amlo{,a %ﬂ[baﬁdﬁrla@aa (%Z)% gut-8 mmoD 2-
| |
PPN 1 G s

aniiytehi o DO d il 0TS i) I\xfaats&rramt eodacfent lhaA&dr ¢odlivig €bIft, the reaction
glvethetltle conpound 269 as a white
soVputiltered tmpughashon)ples %14037253) W“@rﬁthYk pyetate and thep cqncentrated

o 7. The A el Dol Breiyspaipicitrbntylifhoctace

2. Hextlads, (18.) 46 give 42 t{ths cobifound (037 £57198)Hs;a W(ESIH) 'H NMR
tn/z 378. - 126 WD 2006/ 004833
pcff}[pjgzb@gﬂ@@gwg)gn 28), 7.92 (s, 1H), 7.77 (d, 1H, J = 2.8 Hz), 7.58 (t, 1H, J =

) f é}ifié $7 (ETHT, dﬁf@%&%@é‘rﬁ nR5603 v+ 1y

fl uorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea To a
sol ution of

N- ( 3- (4- (4-ami no-2-fl uor opher‘ﬁﬁyi\lﬁal o[ 2, 1-
c @

=" N

\ N\N/)

D) 4-(5-Chloropyrrolo[2,1-f][1,2,4]triazin-4-yloxy)-3-fluorobenzenamine

To a solution of 5-chloro-4-(2-fluoro-4-nitrophenoxy)pyrrolo[2,1-f]
[1,2,4]triazine (2.00 g, 6.48 mmol) in THF (50 mL) / MeOH (80 mL) was added zinc
dust (2.12 g, 32.4 mmol) followed by ammonium chloride (1.73 g, 32.4 mmol). After
stirring at rt for 8 h, the reaction mixture was filtered through Celite® with MeOH and
then concentrated in vacuo. The residue was taken up in ethyl acetate (200 mL) and
washed with water (2 x 100 mL) then brine (1 x 100 mL). The organic phase was
dried over anhydrous Na,SO, and concentrated in vacuo. The crude product was

purified by flash chromatography on silica gel (50 % EtOAc / hexanes) to give the
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f1[1,2,4]triazin-5-yl)phenyl)acetam de (20 ng, 0.053
mol ) in dichloronmethane (0.5 5 nL) at rt under

woRaosogsss was added 2- (4-fl uorophenyl)acetyl |BODYS2085/623099

10

15

20

25

(250 L, 0.064 mmol, 0.25 Min tol uene, Conpound C of

Exanpl e 4). Thereactlon was stirred rt for 1
arlevampoheh(lcding S4r)s @d)aierwelllawmhdfﬁiaNW&% (@D@lmg 95 (s, 1H),

(TR 12 2 B R dth < 3560 12 E3H A2 2 s e

( Q'I@Qﬂii]) 6 % é-i-IzS)% £15¢d m) J _1$37 @I%) (3592 b, 2H)OMBﬂ(ESF) m/z 279.2
A9 s, 4k,

J(M-lfH)ZHz) 751738(m 7H) 7.23 (t, 2H J-84
Hz), 7.13 (s, 1H), 3.81 (s, 2H), 2.10 (s, 3H);
MS(ESI +) miz 557.4 (M + H)+. Exanples 139-144 vvere
prepared in a manner si Iar t o Exanpl g |-]238
EXAI\/PLE139HHF/NI\HI \0| N)
1- (3- Fl uoro- 4- (5-ph py O[ 2oy
[1,2,4]triazin-4-yl oxy)pheny\) -3 (2-(4-

i NVEO- d6) S 10.56 (s,

1H), 8.55 (s, 1H), 7.89 (s, \UH\, 4. 77 (d, 1H J 20 =
2.8 Hz), 7.62-7.57 (m 3H), 7.3N(t, 2H J = 7.7 H)

o) 6 % iﬁ'&k‘*—%@mﬁ siorpPhgoipbolfz iﬂl.}%%iaégl? i

8@%& deetdtide EXAMPLE 140 - 127 WO
2006/0 33 PCT/ US2005/023099 HHF NN SO

NN 1- (AB fmykywasocharged witthpadlshiem Feltg (i ma) 802, n];nol) X-Phos
( i_g‘apqzj o‘thie %ét%ﬁe)%)?’ ggg% O)YOPYH(O%O[Z 1-f1[1,2,4]triazin-4-yloxy)-3-

fluorobenzenamine (56 mg, 0.20 mmol), 3-acetamidobenzene boronic acid (72 mg,

0.40 mmol, Lancaster), and potassium phosphate (127 mg, 0.60 mmol) in that order.
The flask was flushed with nitrogen and then +-BuOH was added (0.40 mL). The
mixture was heated at 80 °C for 8 h. Additional shots of palladium acetate (4.5 mg,
0.02 mmol), X-Phos ligand (24 mg, 0.05 mmol), and 3-acetamidobenzene boronic
acid (72 mg, 0.40 mmol) were added and the reaction was stirred an additional 9 h at
80 °C. After cooling to rt, the reaction was filtered using MeOH to remove the
potassium phosphate and then concentrated in vacuo. The crude product was purified
by reverse phase prep HPLC and the appropriate fractions were concentrated in vacuo
to remove MeOH. The resulting aqueous layer was made basic with saturated sodium
bicarbonate solution and extracted with ethyl acetate. The combined organic extracts
were dried over anhydrous sodium sulfate and concentrated in vacuo to give the title
compound (20 mg, 26%) as a white solid. '"H NMR (CD;0D) & 7.84-7.94 (m, 2H),
7.44-7.41 (m, 1H), 7.34-7.19 (m, 3H), 6.92 (t, 1H, J=8.8 Hz), 6.87 (d, 1H, J=2.8
Hz), 6.50 (dd, 1H, J = 12.4, 2.4 Hz), 6.46-6.43 (m, 1H), 2.04 (s, 3H); MS(ESI") m/z
378.3 M+ H)".
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1H NVR (DMBO-d6) 8 11.05 (s, 1H), 10.59 (s, 1H), 8.16

(d, 1H, J= 2.8 Hz), 5 8.12 (s, 1H, 7.81 (d, 1H J=
waz@emrds3s 7. 75 (dd, 1H, J= 12.4, 2 Hz), 7.62- 7pdBUSIWN5/023099

3H), 7.39-7.36 (m 3H), 7.21-7.16 (m 3H), 3.76 (s,

2H) ; I\/S ESI) mz 506.3 (M+ H+. EXAMPLE 141 H H ~N
-(4(5-B-dcgamidoplgnyl)pynrolo[2d -fill,2,4]triazin-4-yloxy)-3-

f felish-SRA s RE D 2 1
i (1 g ET@Q@%@B@?#‘ %ﬁé(gf{il;(h)agbﬁﬁaz fﬁidr%n&;@'}ﬁ@gﬂ@m B
S, ) )
lﬁ 2, 8ltdazig-g- yl)_phenyd)acetgmxﬂe}@@ mg 0@53 (rsmol) i) dlclzlos@nethane 0.5
1H J,.=

gt Iﬁgn?qﬁmtmg)en was gé&(dt 27 (Aga'u(gr?pheryl)gcqiﬁl)lsocga@ée {33) uL,

2H) 06 E0.25 IMfizeoRRRe TobkdMutid'd dF E Wi Thé t&n?@ t
WO 2006/ 004833 PCTT usz%osf‘éé}qélogg H :EH%@YE F)E N N%T jetigtf Was stirred
( ®rCok 1/h @dFwasThéd ednkntrated in vacuo. The residue was suspended in

Di hyl i | - 4-yl | of 2, 1f
[ 11§19th&1}q1 raing f}iltﬁreg%é p%ll%p? ?% %Zgo(47%)%f %h%yt{tlreoco?rgpound ]as a white solid.

ABSSIRIU R O L PSS90 3498 .,
10 J $0% (¢4 1H3)7.78 @1 8HLT =(13.2 IM 7.51- 728 (Iﬁd7H)1r7|23J(t 2H3=28.4 Hz),
) (s, 1H§83 4 G s, 21&) 2. 10% 3H); MS(SESF) m/z 5374 M Vit H)*.

=
1-
f
(
1
1
(
> Tk

Examples 139-144 were prepared in a manner similar to Example 138.

15 EXAMPLE 139

: HTH
~r N
\ N\N/)
1-(3-Fluoro-4-(5-phenylpyrrolo[2,1-f1[1,2,4]triazin-4-yloxy)phenyl)-3-(2-(4-
fluorophenyl)acetyl)urea
"H NMR (DMSO-dy) 8 10.56 (s, 1H), 8.55 (s, 1H), 7.89 (s, 1H), 7.77 (d, 1H, J
20 =2.8Hz),7.62-7.57 (m, 3H), 7.33 (t, 2H, J = 7.7 Hz), 7.26-7.19 (m, 4H), 7.10 (m,
1H), 7.02 (t, 2H, J = 8.6 Hz), 6.88 (d, 1H, J = 2.7 Hz), 3.65 (s, 2H); MS(ESI") m/z
500.3 M + H)*.

EXAMPLE 140
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Hz), 7.06 (d, 1H J = Hz), 3.75 (s, 2H), 2.37 (s,
3H), 2.20 (s, 3H); I\/IS(ES) nz/z 519.3 (M+ H)+.
wEXAMPE33143 HH -~ F/ N\ I\V N O NO OF N NCT/USD05/023099
1- (3-Fluoro-4-(5-(21-nethyl -1H pyrazol -4-yl)pyrrolo[ 2,1
JI[1,2,4]triazin-4-
yl oxy) phenyl) 3-(2-(4- fli. uorop ny%{l') acetyl)urea 'H NWR
(DVBO-d6) S 11. 04 _(ss, §. 11 (d 1H,
J= 2.8 Hz), 8.05 [d 2H Hz p, @ S,
7.76 (dd, 1H, J =%2.4,97 ,752(t 1,5:
8.4 Hz), 7.39-7.36 7.18 (t, 2H, J:88I—|z)

7.12 (d, 1H J = 248 k)] 3.86 (s, 3H), 3.76 (s, 2H);
MS(ESr) mz 504.3 ( m)J+. EXAMPLE 144 HH F / N I|

UuNO\ 2N\ I OOI/ F NN.V\% 20

i] El%@;]f‘lg]g]t’qﬁﬁSK(@UE@T“—%-WBBW@'ﬁW[ Byl - Hfriazin-4-yloxy)phenyl)-3-(2-
, £, razi n-4- -

(4-f 1 uor ophenyl )ace%/yf‘f'ur ea‘f"i‘%ﬁ%“%@‘é%g? 004833

PCT/ US2G0 SiMIR 3D8850-1t) 8“1\4%5@\/[13@)0“@)599(511‘1{93 1(65(d ﬂH‘DJ 2.8 Hz),
10.57 (s, 1H), 8.62 (s, 1 d, 1H J =

5 8. 832 (5 1H49.81 61, 261 § =166 Hn), 121 (dd7§H61# 1221 @lHZ)MZ -7.49 (m,

1ty 393 5 6. 3721, £18 1 e A e eF pNhsT S inde s v+

H) #py*, 5

EXAMPLE 141

: NN
BORSReN
<~ N
10 X N‘N/J
1-(3-Fluoro-4-(5-(pyrimidin-5-yl)pyrrolo[2,1-f][1,2,4]triazin-4-yloxy)phenyl)-3-
(2-(4-fluorophenyl)acetyl)urea
'H NMR (DMSO-ds) § 11.10 (s, 1H), 10.65 (s, 1H), 9.21 (s, 2H), 9.18 (s, 1H),
8.37 (d, 1H, J=2.4 Hz), 8.31 (s, 1H), 7.80 (dd, 1H, J=12.4,2 Hz), 7.58 (t, 1H, J =
15 8.8 Hz), 7.44-7.40 (m, 4H), 7.23 (t, 2H, J = 8.4 Hz), 3.80 (s, 2H); MS(EST") m/z 502.3
M +H)*.

EXAMPLE 142
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EXAMPLE 145 RN F NN\ OO1I1 / OF NN NN
1-(4-(5-(4- Am nophenyl)pyrrolo[2,1

WO 2Go&/0@4883 t ri azi n- 4-yl oxy) - 3-f | uor ophenyl ) - 3- PCT/US2005/023099

10

15

20

(2-(4-fluorophenyl)acetyl)urea 10 BocHN F/ NH2 ON
N.NJ A) tent-Butyl

4-(4-(4-ami no- 2-f1 uor ophenoxy) q{%r r}@l o[2,1
][1,2,4]triazin-%,)ql)phe r\ﬂﬁaredina
imlar manner as St E anpl e 338 gi ve the

i 6% s & yellow oil. 1IH AWR
CDCl13) S 7.88 (s, N/3 (d, 1H J =4 Hz), 7.54
d, 2H J =8 Hz), & 3 -7)30 (m 2H), 6.93 (t, 1H, J =
7.6 Hz), 6.82 (d, 1H~"N%= 4 Hz), 6.60-6.47 (m 2H),
1.44 (s, 9H); MS(ESr) miz 436.4 (M + »—Jl)]+_ B}_ )

1- ( 4- 1A-(3(rDimsthatispxazek-daipyprojo[2,1-/][1,2,4]triazin-4-yloxy)-3-

(1 or ophenyl ) - B0 ms S G- aiflorophenyapstyDurea

Pr epar egy NMR (DMSO0-a)) SBmefs, 83), 3088 (£ 19f), £ramm) 181, 7382 4 Hy),
to give the Boc protected material (51% ., The Boc

protecs; éH). Mt 2e(ddal Hnés 183s pélrilet38-h.3et(weAH),27. 1 §t, 2H, J = 7.6

Selter 7 b acteby 758 WA I8 R A ] G M2t bl estp v

| nsvackg.. gte residue was suspended in ethyl acetate
(10 nL), -130 WO 2006/ 004833 PCT/ US2005/ 023099 washed
wi th saturated aqueous sodi um bi carbonate solution (5

m.), dried over anhydrouigﬁﬁk | fate, and
concentrated. The crude p purified by flash

chromat ography on silica gel (60 %EtQAc / hexanes).

Lyophi | i zati on fr\oml:\l acétrgpint piNe NI wat er (3
m.) gave the titl & cgnpou wt-. a It brown 5
solid. 1H NMR ( 6) & TO795 (s, 1H), 42050 (s,

1H), 8.02 (d, 1H J —\2.\NHZ) ,
»
1-(3-Fluoro-4-(5-(1-methyl-1H-pyrazol-4-yl)pyrrolof2,1-f1[1,2,4]triazin-4-
yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea
'"H NMR (DMSO-dy) 8 11.04 (s, 1H), 10.59 (s, 1H), 8.11 (d, 1H, J = 2.8 Hz),
8.05 (d, 2H, J=2.4 Hz), 7.85 (s, 1H), 7.76 (dd, 1H, J=12.4,2 Hz), 7.52 (t, 1H, J =
8.4 Hz), 7.39-7.36 (m, 3H), 7.18 (t, 2H, J = 8.8 Hz), 7.12 (d, 1H, J = 2.8 Hz), 3.86 (s,

3H), 3.76 (s, 2H); MS(EST") m/z 504.3 (M + H)".

J
s
title 15 conpoun
(
(

EXAMPLE 144

R NN
a5 T T T
0] F
=" N
\ N\N/J
1-(3-Fluoro-4-(5-(3-nitrophenyl)pyrrolo[2,1-f1[1,2,4]triazin-4-yloxy)phenyl)-3-(2-

(4-fluorophenyl)acetyl)urea
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7.98 (s, 1H), 7.67 (dd, 1H, J= 12.4, 2 Hz), 7.36 (t,
1H, J = 8.8 Hz), 7.31-7.28 (m 5H), 7.10 (t, 2H, J =

w@2@6M4833 6. 89 (d, 1H, J = 2.8 Hz), 6.51 (d, 2ZPCT/US2005/023099

10

15

20

8.8 Hz), 5.08 (s, 2H), 3.68 (s, 2H): MS(ESI+) mz
515.3 (M + H)+. 10 EXAMPLE 146 HH F Da N N H2N O O
“CL O NNIR(DMSO-dg) 8 11.03 (s, 1H), 10.57 (s, 1H), 8.62 (s, 1H), 8.27 (d, 1H,

AP A AR YRR B WA -5
fol H%qebem m34}r)27(1é ét o Ueaﬁ@ i) ) Beetsy by MS(HSTH 3452 (M

4- ¢ HL.( 4- Ani no- 2 fI uorophenoxy) pyrrolo[ 2,1
f1[1,2,4]triazin-5- yl)nmethylene) cycl ohexanone
Prepared in a simlar manner as Step E of Exanple 138
using 4-((4, 4,5, 5-

tetramet hyl -1, 3, 2-di oxaboFo ‘%l\r/rm%ﬁi/” nmet hyl ene) cycl ohex
anone (prepared Ha'ordrn ‘ e procedure of
Mrrill, C and G pRs, ‘
6031- 6034). to gi
yellow oil. 1H N
1H, J = 2.8 Hz),

* 73 (d,

(m 1H), 7.33 (d, 1H J =

2.8 Hz), 6.92 (t, 7.6 Hz), 6.84 (d, 1H, J =

2.8 Hz), 646641( , 2.83 (t, 2H, J = 6.8 H2),

2.65 (t, 2H J = 6.8 Hz), 2.45-2.38 (m 4H); MS(ESI+)

m ZA-G66-@A- l{kminopl@eﬂyl)ﬁﬁmldal 13,4 od81i0a4888y)-3-fluorophenyl)-3-
PCT/ US2005/ 023099 HH -

-ﬂuorophlenyl)acetyl)urea

Fj©/NH2
O
=7 N

\ N\N/)

A) tert-Butyl 4-(4-(4-amino-2-fluorophenoxy)pyrrolo[2,1-f][1,2,4]triazin-5-

BocHN

yDphenylcarbamate

Prepared in a similar manner as Step E of Example 138 to give the title
compound (46%) as a yellow oil. '"H NMR (CDCl3) § 7.88 (s, 1H), 7.73 (d, 1H, J = 4
Hz), 7.54 (d, 2H, J = 8 Hz), 7.33-7.30 (m, 2H), 6.93 (t, 1H, J=7.6 Hz), 6.82 (d, 1H, J
= 4 Hz), 6.60-6.47 (m, 2H), 1.44 (s, 9H); MS(EST") m/z 436.4 (M + H)".

B) 1-(4-(5-(4-Aminophenyl)pyrrolo[2,1-f][1,2,4]triazin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea
Prepared in a similar manner as Step F of Example 138 to give the Boc
protected material (51%). The Boc protected material was suspended in ether (2 mL),
cooled to 0 °C, and charged with TFA (0.5 mL). After stirring at rt for 1 h, the reaction

was concentrated in vacuo. The residue was suspended in ethyl acetate (10 mL),
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- NN, B)
1-(4-(5-(4- Ami nophenyl)pyrrolo[2,1-fl[1,2,4]triazin-4-

W@ R@xP)4833 PCT/US2005/023099

10

15

20

25

fl uor ophenyl)-3-(2-(4-fluorophenyl)acetyl)urea
Prepared in a simlar manner as Step F of Exanple 138

t ovaghod withsaturat¢dadgiieewnivd i bicgdmpatg solatige (T By shicd@ver

LN Lt NS D) 81008 e ol vyt
J cﬁrérﬁatg%raghffoﬁmica %el g@@ %0 BEOAJ Mex4tds). 1609k atPeh frdin

3H), 6.1 m 1H), 3.75 (s, 2H), 2.82 (t, 2H J= 6.8
HzAcetoitdlR (1 L) /Mater3 mlp). @veithe titk @mpound £3§ % )as-a Igghg brown

Tzs)ﬂ;ig._zl}fgl@ oftso-2 1085 Fm, YOS5, P! 808 0,23 A 4 ¥,
18 (D16 4 VNagon ) LRAY EBSRIOR! i) LY RERTB118E (m,

[1,2,4]triazi n-

y | 53Ry 7 -18(f, RHo v eyth& Hlz), )6- 8 (d21K47 £E128Haep 6eiy(d) 28 of 3 8)3uld®), 5.08
a Asolution of 1-(4-(5-(4-am nophenyl rrolo[2,1
G2 aBB DB R s SRRy Pyrret ol

fl uorophenyl)-3-(2-(4-fl uorophenyl)acetyl)urea (21 ng,
0.040 mml ) in nmethanol (0.5 15 nL) and THE (0.5 nl)

at 0 C was charged w th aRKaMPBREsR#t ate (30 ng, 0.40
ide (2.5 nyg,

mmol ) foll owed by sodi um cyanobor
0.040 mmol ). After stirringat 0
0

yd

fg h
reaction was conceatrated in @ )Th |
was purified Hf rse phase, pr epOHPLT an

appropriate fract er e jconcentrated i n vacuo.

Tol uene was added (2 x A xnand concentrated to
rempve excess TFA. 20 kyqgphilli zation from acetonitrile
(1 nL) / water (3 nL) gaveN'he TFA salt of the title

B e g B Rl ir
12.8. 2.4 Hz), 4o, 2H) ,

6.91 (d, 1H? t}z‘ll%%hgn%? ,((méftes? ( gI,Zh éﬁoi)ﬁc%?%‘ﬁmfs H)ZH)
3.15-3.08 (m 1H), 2.50-2.30 (m 2H). 2.21-2.05 (m

2H), 1.46-1.30 (m 4H); MS(ESff).mz 533,2 (M+ H)+

25 EXAMPLE 147 -132 WD 2006/ 0048 s2005/ 023099
H~I FN\ N \ | @
— O
=" N
\ N\N/)

A) 4-((4-(4-Amino-2-fluorophenoxy)pyrrolo[2,1-f][1,2,4]triazin-5-

yl)methylene)cyclohexanone

Prepared in a similar manner as Step E of Example 138 using 4-((4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)methylene)cyclohexanone (prepared according to
the procedure of Morrill, C. and Grubbs, R. H. J. Org. Chem. 2003, 68, 6031-6034).
to give the title compound (11%) as a yellow oil. '"H NMR (CD3;0D) 6 7.76 (s, 1H),
7.73 (d, 1H, J = 2.8 Hz), 7.54-7.51 (m, 1H), 7.33 (d, 1H, J=2.8 Hz), 6.92 (t, 1H, J =
7.6 Hz), 6.84 (d, 1H, J = 2.8 Hz), 6.46-6.41 (m, 1H), 2.83 (t, 2H, J = 6.8 Hz), 2.65 (t,
2H, J = 6.8 Hz), 2.45-2.38 (m, 4H); MS(EST") m/z 353.2 (M + H)".
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SIN N.NJ N (4-(5-Chloropyrrolo[2,1
fl1[1,2,4]triazin-4-yloxy)-3-fluorophenyl)nicoti nam de

WA 2006/004833 PCT/US2005/023099

10
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25

4-(5-chloropyrrolo[2,1-f][1,2,4]triazin-4-yloxy)-3-flu
or obenzenam ne (100 ng, 0.359 mmol, Conpound D of
Exanpl e 138) in DMF (2 nl)-was_ad edfhic tinic 5 acid
(53 ng, 0.431 mol AIdricE 80
mol ), foll owed BTU (17 0.»390MmV uka) .
After stirring at ernyght, the reaction was
diluted with 20 niL of washed with 10% aqueous
['ithium chloride sol ut{o (/jx 10 nL) followed by
brine (1 x 10 nL), dri OMeér anhydrous sodi um

| f at d trated .  C, t
weB) pur g naRe R SRaIeI o s SR GnS HoR el
10% d (125 ,
510 aciongpbE 2 ot oY BN BRAPCU TG {220

1H), 9.Brépdred mleslrrﬂlaFnﬁnirﬂ)as S&p&’e’)o( E}Chmﬂlbll% t(‘;givétk& title

1.2 Ho) B.34-8 .31 (m 1H), (d He)
8. composnd (39%) . aelipwolidlH NMR Elcmns-da)zfi H%ﬁZ (s 1H), 9.87 (s,

THID 890(%(1:}@) 3%,% %gf‘fg(ﬁﬁ,ﬁ@gg%o gdd? 18 72 g 8 2ePrbSl7.33-7.19

B%Nal}gé 8-6:93(nd, 3Hj, 616 tn) 11, 3113 2H\2®2 SN, X=%.8 Hz), 2.62
N-( 4 é4 ?r?noci?i oheuni |%bene rhsset h ) yr(rol o[2,1 %)
J] ([t,l?,Hz J4ﬂt 618|P£22)l 2}3l(tyBHxaﬁ)=-6f§ Hg), Q&Odbﬂé‘hf 08 E) i MSRESID m/z

zzlé;l 2006/ 004833 PCT/ US2005/ 023099 H F
= =p SIN NN

(8)} 1-(4-(5-((4-Aminocyclohexylidene)methyl)pyrrolo[2,1-f][1,2,4]triazin-4-

yloxy)-3-fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea

A solution of 1-(4-(5-(4-aminophenyl)pyrrolo[2,1-f][1,2,4]triazin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea (21 mg, 0.040 mmol) in methanol (0.5
mL) and THF (0.5 mL) at 0 °C was charged with ammonium acetate (30 mg, 0.40
mmol) followed by sodium cyanoborohydride (2.5 mg, 0.040 mmol). After stirring at
0 °C for 1 h, the reaction was concentrated in vacuo. The crude product was purified
by reverse phase prep HPLC and the appropriate fractions were concentrated in vacuo.
Toluene was added (2 x 5 mL) and concentrated to remove excess TFA.
Lyophilization from acetonitrile (1 mL) / water (3 mL) gave the TFA salt of the title
compound (19%) as a white solid. 'H NMR (CD;0D) §7.77 (s, 1H), 7.76 (d, 1H, J =
2.8 Hz), 7.63 (dd, 1H, J = 12.8, 2.4 Hz), 7.29-7.14 (m, 4H), 7.03-6.93 (m, 2H), 6.91
(d, 1H, J = 2.8 Hz), 6.67 (s, 1H), 3.62 (s, 2H), 3.15-3.08 (m, 1H), 2.50-2.30 (m, 2H),
2.21-2.05 (m, 2H), 1.46-1.30 (m, 4H); MS(EST") m/z 533.2 (M + H)".

EXAMPLE 147
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A
N- ( 3- Fl uor o- 4- (5- ((4- oxocycl ohexyl i dene) nmet hyl ) pyrrol o

WO 2006004833 [ 1, 2, 4] tri azi n-4-yl oxy) phenyl ) ni cot i PEIUs®05/023099

10 ¢

15

20

Prepared in a simlar manner as Step E of Exanple 138
to give the title 5 conpound (66% as a yell ow solid.

1H NMR (DVBO-d6) S 10.75 (s, 1H), L 1H J =2
Hz), 8.82 (dd, 1H, J = 4.8F 8 33 (m
1H), 8.13 (d, 1HJ=28Hz (s,

7.99-7.93 (m 1H), A@ FB, 7. 54 (t 114, J=
88Hz)707(d 1'J-28Hz)692(s 1H), 2.90
(t, 2H J = 6. / N2HJ—68Hz) 2.51
(t, 2H J 68Hz) 24t, 2H J = 6.8 Hz);

MVB( ESI +) Mz 458.2 (|v|+ HN. 10 B)

i d e -~ » 3
N G OB A i
Pr epar e€Tb #45-@hRirdpyiio[ DN (2,481 S0 p-yo:5/- Bmmw@zér{hﬁune (100
to give the TFA salt of the title conpound (6% as a

pallné 399 sl grempound INvRExampedp8)gnd)ME (2 gnl)wps added nicotinic

Fﬁmd (3 md, ?%43 181}3|r5n%5 (/ﬂgn%_@) Dfpﬁzg éﬂ@ iL, 1lz§f‘m§noﬁ8 f(ﬁl@ved by TBTU

g (‘}83 h%ég]gjgm mlm%"rFlﬂkh) AP Ztn(rﬁlg a@-ﬂ)oveﬁu%ﬁ thé reagf'Br% mas diluted

4 nyth m(rESbeitOﬂcz ’ms:g:dzwx(cm 0% HnueousﬂwwmgehmmieHomoﬁ 2x10
N2 Q@%ﬁ%ﬁﬂ@%({ {AB'&QC%%%{?PW&%)SHSWWW Pee

o[ @ndentfated i} véeift. thhé 8&IdB pfoduct was purified by flash chromatography on
yl oxy) phenyl ) - N3- (4-f | uor ophenyl )mal onam de  Suzuki

c oulpda god) (10% MY EtPAcpatmgre the tBleapnipouhd BRampg,@1%98s a white

Bt HyaiR JRVE R B A Ce A aZ(d'( @%e§ﬁ> 38440, 1H, J =
NSO s B T PR ROISHAPOR Y =2, ), 8U7R6! ef 1361 aa, 1h, s

1H;1218—2 HZ)ZVGGZ’] 60 8m11HY, §,541H)1H, 7.-88. 8(Hix:} 7.18i(d, I J = 2.8 Hz);
% 52(}2h 1H J = 8.8 Hz), 7.44- 7.42

(rﬁ/ls_@ﬁf)"z/z 3?%+ oH). 7.09 (d, 1H, J= 2.8 Hz),

6.93 (s, 1H), 3.54 (s, 2H) 2.91 (t, 2H, J = 6.8 H),

2.73 (t, 2H, J = 6.4 Hz), 2.53 (t, 2H, J = 6.8 Hz),
2.45 (t, 2H, EXAMPLE 148
Z
F N N
HaN Oj©/ o)
=" N
\ N\N/)

N-(4-(5-((4-Aminocyclohexylidene)methyl)pyrrolo[2,1-f][1,2,4]triazin-4-yloxy)-3-

fluorophenyl)nicotinamide
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WONR606/B048B310r O-

5J =6.8 Hz); MS(ES ) n12 532.3 (M + H)+. EXAWMPLE
150 HH FNHOpp OF '"NN

4- (5- ((4-hydroxycycl ohexyl i dene) P&L/Hy10pH§23099
rrolo[2,1 f] 10
[1,2,4]triazin-4-yl oxy)phenyl)-N3-(4-fl uorophenyl)nal o
nam de To =

N1- (3-fluoro-4-(5-((4-oxocycl ¢he i gene tly\hyl)pyrrol
o[2,1 f] %
[1,2,4]triazin-4- S 4- f Puor ophenyl ) mal o
nam de (80 ng, 0.15 Exanpl e 149) in nethanol (2
nm.) at 0 C was added a sp i p of sodium

borohydride. The reaction sflirred at 0 C for 30
m n and was then quenched wi t N'15 sat ur at ed aqueous

folg ot G GRabldoRatedariarolgf s ©
acet at eﬂ(ﬁz,x]tﬂ,amm yliﬁs*)ﬂﬂéﬁy}}ﬂiébhﬂzﬁﬂldy ganic extracts

were dried over anhf;grous sodiumsul fate and _
concent Pigpargd ima sigdlao manper asSiepde opEserople WaB o piveiths @ite

by flash hy .an

e esiong (G GER SEER udC ST IoP g 0 197 Caliy 14 @, 11,
Ofﬁ \Qﬁlli)es %@'(adﬂ 1}11!7'4% 12@}&?'@% 883 (1% 1ﬁ) 58713( &, 1111{%= 2.8 Hz),
7 860 (s( dH,) 71949 7.93:€n112H$, 7.68-2.6Bifin, 1H), 'ﬂl547(t,6H~I (In: 83H1z), 7.07 (d,

0 5L a8, 292 1ED650p ) 2y Lo R o L g 68 o), 251 ¢
o f;‘f%%.%95%ﬁ%&%@fwﬁﬂz?’¥%gﬂﬂ?> mMss MR,

‘fo

10(m 2H), 1.92-1.85 (m 2H), 1.46-1.41 (m 2H);

15

20

ST TN R Mot LoV R O L

N NN yloxy)-3-fluorophenyl)nicotinamide

Prepared in a similar manner as Step C of Example 146 to give the TFA salt of

the title compound (6%) as a pale yellow solid. '"H NMR (CDs0D) § 9.15 (s, 1H),
8.80 (s, 1H), 8.59 (d, 1H, J = 8 Hz), 7.84-7.76 (m, 4H), 7.48 (d, 1H, J = 8 Hz), 7.29 (t,
1H, J=8 Hz), 6.80 (d, 1H, J =4 Hz), 6.67 (s, 1H), 3.62 (s, 2H), 3.10-3.08 (m, 1H),
2.48-2.05 (m, 4H), 1.47-1.20 (m, 4H); MS(EST") m/z 459.2 M + H)*.

EXAMPLE 149

H H
F N N
o~ ST ET T,
< >N
\ N\N/)
Nl-(3-Fluoro-4-(5-((4-oxocyclohexylidene)methyl)pyrrolo[2,1-]][1,2,4]triazin-4-
yloxy)phenyl)-NS-(4-ﬂuor0phenyl)malonamide

Suzuki coupling in a similar manner as Step E of Example 138 followed by

malonamide formation as in Step A of Example 133 gave the title compound (39%) as
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N - (4-(5-((4-Am nocycl ohexyl i dene) met hyl )pyrrol o[ 2,1
J][1,2,4]triazin-4-yl oxy) - 3-

w0 bawenogsbenyl ) - N3- (4-f | uor ophenyl ) mal onanm de PrepES®AS/023099

10

15 ©
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25

in asimlar manner as Step C of Exanple 146 to give
the TFA salt of 5 the title conpound (12% as a white
so# yellow WIMMWBMQO%I@ 18.55(s, 1H)H0.31.6, 2H).(&15 (d, 1H, J =

e sl g 1%5'@)6 a2 1f,0% 24, g%gﬂéw 2 é§I7(t7_48 § 8. 7.44-
6—7 8f2‘@mHII)I?_| 77253'215 éx%521(lfn7 o‘big; %17{ ]—32')78 R8), 6@3 (3'1)1{2) 3.54 (s, 2H),

2. 951 th QH, { FF]6 &.H)Z) 271 32(©, 2H.41= 6 Hz)2Hp3 (t12H6J 2 618LH@}n2 45 (t, 2H,

13 (m 2H); MS(ESI+)
nﬂ é%ﬁ% M%&@WE‘/ZF&F%”MW@E 152 HH F N~yN OF
NNC- HO O SIN
Nl - ( 3- Fl uor o- 4- ( 5- ((4 (et hyl am no) cycl ohexyl i dene) net
hyl ) pyrrolo[2,1 f] 15 EXAMPLE 150
[1,2,4]triazin-4-yl oxy) phenyl ) - N3- 144 fl u%ophenyl )mal o
nam de trifluoroacetic

aItN
Nl - (3-fluoro-4- (5- 4- oxocycl \lﬂd/e\nﬁ) @ ) pyrrol

o[2,1 f] HO
[,2,4]triazin-4-y eny(?) N3- (4- fluorophenyl)mal on
= nple 149) in

am de (20 ny, 0.038
di chl oroethane (1 m, ded mnet hyl am ne (23 L,

0.045 mmol, 20 2 M THF), afetic aC|d(26L 0. 045

”Tm' ) o §nﬁtu‘fo?oﬂ%5ts@fhgﬁt Gk ag tfﬁ g@é@y pyy&igh 1-f]

r eact i on [1yR4t ﬁmmhﬁdxyyphéhﬁ%véqmm@soﬁMymﬁalonanude
bi carbonate solution (1 nL). The | ayers were

separ at € Nart3+fiupeo- H@éﬁ%@xqc}ﬁl@he%éemﬁéﬂl)wrtﬂo[ﬁrh e,

o A i R BB B R P67  15 Somol,
p hBganple 136) M tRHB1 OOABB 3t PLT HlSARMa 203308 ip & RBium

HPLC and the appropriate fracti ons were concentrated
| anxahxdmde Thherepctionasas sacr@é @t @ 2C forB0rmin amdgwas then quenched with

entrated to rem)ve s . TEA. h||| atlo
R GREE Frfent S GRS fortis (YRR 30 875 min.
of ThWirhre!veas CRIBASDWith Jsﬂhy!'rﬁbetatéf?/i 1@%119 a?ﬁﬁ 'tﬁeecoﬁﬂilhéii} organic
1H NMR (DVSO- d6) 10.51 (s, (s, 1H), 8.02
( dgxtracts were dried over anhydrous sodlum sulfate and concentrated in vacuo. The

crude product was purified by flash chromatography on silica gel (10% MeOH /
EtOAc) to give the title compound (30 mg, 37%) as an off-white solid. "H NMR
(DMSO-dg) 6 10.57 (s, 1H), 10.34 (s, 1H), 8.11 (d, 1H, J = 2.8 Hz), 8.10 (s, 1H), 7.86
(dd, 1H, J = 12.8, 2.4 Hz), 7.71-7.68 (m, 2H), 7.53 (t, 1H, J = §.4 Hz), 7.46-7.43 (m,
1H), 7.25-7.21 (m, 2H), 6.99 (d, 1H, J = 2.8 Hz), 6.64 (s, 1H), 4.65 (br s, 1H), 3.76-
3.75 (m, 1H), 3.56 (s, 2H), 2.90-2.85 (m, 1H), 2.51-2.45 (m, 1H), 2.27-2.24 (m, 2H),
1.92-1.85 (m, 2H), 1.46-1.41 (m, 2H); MS(EST") m/z 534.3 (M + H)*.

EXAMPLE 151
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51H, J = 2.8 Hz), 8.00 (s, 1H), 7.74 (dd, 1H, J =
12.8, 2 Hz), 7.59-7.55 (m 2H), 7.40 (t, 1H, J = 8.4
WOH2006/004835- 7. 32 (m 1H), 7.13-7.06 (m 2H) 6 BOT/(182005/023099

1H, J = 2.8 Hz), 6.60 (s, 1H), 3. 44 (s,
3.10-3.13 (m 1H), 3.02-2.98 (m 1H), 252239(m

4H), 2.23-2.21 (m 11-1), '208 Zng
1.36-1.31 (m 2H); MS(ESF') :
EXAMPLE 153 HHLN NryN HO \@\
. N1)
Nl - (3-Fluoro-4-(5-((4- h
nmet hyl ) pyrrol o[ 2, 1- \ 1/4

f1[1,2,4]triazin-4-ylox B'h;e yl)-N3-(4-fluorophenyl)na
Ion mde trifluoroacetic 15 acid salt

To
N{44-(3-(@rAminqesclohexydids ey)meéhﬂmrrde[?e;-fﬂél,ﬁgﬂﬂi)rmzm-éfyloxy) -3-
2,1-
3][ (1.2, 4] tri azPROERRBSY ph{e fingrophenympalopemide. nyi ) ma
I onam dBregéi@d a sienilit ShafiEd as Stdpx@wp ERarhBR)146M0 Eive thel TFA salt of
at 0 was added methyllltqlum(76 , 0.076 mol ,
51 thMtlﬂlelié))mpAﬁncb(rl2§7zt)|as piwigteaplid.t PbNM&(IthSO 4B 1051 (s, 1H),

w28 B P B GRTHE R Bah Pay i s 9 1 9 B8 T,

anm;g_r7035s(n§@ JUYTBS shfay e 834‘ﬁdj3 groents ahery, 0. 1‘9373(9@(1% 2H),

The crude uct was purif reverse phase
HPe.Q0 ahd H, Ide= 2P g, Sfatselﬂb et (en%H)Nér% 00 centilaed-2.41 (m,

comtEi i L ot el BB AT om0 MY BT 3.3

Oac:@‘tiqmiyrlle (1 m) / water (3 nL) gave the TFA salt
of the title conpound (3 ng, 25 21% as a pale yellow
solid. 1H NMR (DMSO-d6) S 10.45 (s, 1H), 10.21 (s,

1H), 7.98 (d, 111, J = 6 (s, 111), 7.74
(dd, 1H, J = 12.8, 2 Hz), Eg‘@@’”g%%(m oH), 7.40 (t,
1H, J = 8 Hz). 7.33-7.31 (m 1H). H7137H08(m 2H)
6.87 (d, 1H, J = 2.8 Hz), F

PCT/ US2005/ 023499 ~6, 51 (s, @@\ 3. 43
(s, 2H), 2.60- 3H),02 -2 6 £. 56-
'3

1.52 (m 2H), 1.4 (2H), 1.07 (s, 311);

MS(ESr) fn/z 548.3 (M + NEXAVPLE 154 H H

\ P
1

1 4-met hyl cycl ohexyl i dene)

‘ Nl-(3-Fluoro-4-(5-((4-(methylamino)cyclohexylidene)methyl)pyrrolo[z,1-j]
1? [1,2,4]triazin-4-yloxy)phenyl)-N3-(4-ﬂuorophenyl)malonamide, trifluoroacetic
acid salt
To N'-(3-fluoro-4-(5-((4-oxocyclohexylidene)methyl)pyrrolo[2, 1-
j][,2,4]triazin—4-yloxy)pheny1)-N3-(4-ﬂuor0pheny1)malonamide (20 mg, 0.038 mmol,
Example 149) in dichloroethane (1 mL) was added methylamine (23 pL, 0.045 mmol,
20 2 M THEF), acetic acid (2.6 pL, 0.045 mmol), followed by sodium
triacetoxyborohydride (13 mg, 0.056 mmol). After stirring at rt for 2 h, the reaction
was quenched with 5% aqueous sodium bicarbonate solution (1 mL). The layers were
separated and the organic layer was washed with brine, dried over anhydrous sodium

sulfate, and concentrated in vacuo. The crude product was purified by reverse phase
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F::aN,r, YN H2Np ~-NOlaF -NN 5 N
N1- (4-(5-((4- Am nopi peridin-1-yl)nmethyl)pyrrolo[2,1

w0 pqod/o@8dy tri azi n- 4-yl oxy) -3 PCT/US2005/023099

10

15

20

25

fl uor ophenyl ) - N3- (4-fl uorophenyl ) mal onami de,
trifluoroacetic acid salt Br CI N N NJ 10 A
5- Bep st and the appropiige Hypetiasisayee qorcpntated i vaciazlaleeng was

ur chl rrolo
11 488 o, 2 R AR Lol eBls TRy Tyaphilisation from
angtefnBMNe(198L & B RIvE thd TEELLAt 0Btheritle canfhon 1 mg,
was eheat eet(j(-lto %até§ 5 r¥1)3rﬁ NBS ( 5()55e ,])e ﬁ%@ nd\@ e
‘Fa)medwhffmmhdeab&NMR (DMSDudaé 8v1/9§15(t5,| kH)eéIO 26K, 1@1) 8 02 (d,

el 28 1 RO e, Rt THG o 2t 75045 e, 740

('\@Sﬁlﬂ pro(}ﬁ ?SM(QPQQQ'zﬁ@W%@-PZ}EW%&J@HJ 2.8 Hz),

desi re
( 46.60 o Hy,Byd4 (sL PR, 3LECE3.[13 (12, M), 3i0222.68 Gmy | R LI52H). 39 (rin, 4H),

eth | ammoni um, 2 xt ure of
DA D 2 GBI Fooh 380 51 o Py MBIy d (M +
(2 } , 11 mol), Et3N (5 nL, 36 mml) in THE (20 m)
stirred at rt for 12 h. The solid was filtered
and rinsed with THE and Et20, dried to give the
desired product (3.38 g, -138 WD 2006/ 004833
PCT/ US2005/ 023099 89% . E¥AVPLEIS3HPLC retention
time = 0.776 mn. (Chronollth Speqe.pIR(D 446 x 50 nm
10- 90% aqueous net hanol t 2
% TFA, 4 rrUrmH%
267 (M + H)+.

N'-(3-Fluoro-4-(5-((4-hydroxy-4-methylcyclohexylidene)methyl)pyrrolo[2,1-
j][1,2,4]triazin-4-yloxy)phenyl)-N3-(4-fluorophenyl)malonamide, trifluoroacetic
acid salt ,
To N*-(3-fluoro-4-(5-((4-oxocyclohexylidene)methyl)pyrrolo[2,1-

fI[1,2 4]triazin-4-yloxy)phenyl)-N>-(4-fluorophenyl)malonamide (10 mg, 0.019 mmol,
Example 149) in THF (1 mL) at 0 °C was added methyllithium (76 pL, 0.076 mmol, 1
M THF). After stirring at rt overnight, the reaction was quenched with brine (1 mL).
The layers were separated and the organic layer was dried over anhydrous sodium
sulfate and concentrated in vacuo. The crude product was purified by reverse phase
prep HPLC and the appropriate fractions were concentrated in vacuo. Toluene was
added (2 x 2 mL) and concentrated to remove excess TFA. Lyophilization from
acetonitrile (1 mL) / water (3 mL) gave the TFA salt of the title compound (3 mg,
21%) as a pale yellow solid. '"H NMR (DMSO-dg) 6 10.45 (s, 1H), 10.21 (s, 1H), 7.98
(d, 1H, J = 2.8 Hz), 7.96 (s, 1H), 7.74 (dd, 1H, J = 12.8, 2 Hz), 7.58-7.55 (m, 2H),
7.40 (t, 1H, J = 8 Hz), 7.33-7.31 (m, 1H), 7.13-7.08 (m, 2H), 6.87 (d, 1H, J = 2.8 Hz),
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F/ NH2 BocHN -CN SIN 5 NJ C) tent-Butyl
1-((4-(4-am no-2-fl uorophenoxy)pyrrolo[2,1
WO 2God/0@4883 t ri azi n-5 yl ) nmet hyl ) pi peri di n- 4- yl caP@HDS1005/023099
To 4- am' no 2-fluorophenol (82 ng, 0.646 mMmol) in THE
(5 n) -78 C under nltro}?en was added NaHVDS (650
L, 6&65@%20 (br sMIE B BeAPels) 2HnR 108r2.4D (1 IHk 2199-2400 (mgtH), 1.56-

195 0, T 33l 50, TSRS b et

, 2, 4]tr|a2|n 5-yl)methyl)-triethyl ammoni um brom de
(200 nmg, 0.807 mmol) was i mmedi at el added. The
reacti on was all oned to WEXAMEPLE 1 stirred for 2
h. DIPEA (280 L, 1.6 nmol), text- tyI H
piperidin-4-y|carbanate (128 ) Y
Al drich), and DVF m.) was
heated to 15 f 4 h.o# ' S S
reacti on was conc ated i p vacuo and the crud%
product was purified by e phase prep HPLC. The
appropriate fractions e oncentrated i n vacuo.

5 Toluene was added (2 x 2 nL and concentrated to give

yor) o earaoitpoplief S ERTRAE LS T 2 ikt 4oy

(d, 1HluotepRendhEN}-(4-Mludopheh ) alondidide, Grifldofodiiti¢ Atid salt
202H) 4.73 (s, 211), 3.67-3.64 (m 1H), 3.30-3.19

(m 2H), 2.31-2.24 (m 2H), 1.76-1.63 (m 2H),
1.49-1.45 (m 2H), 1.45 (s3 9H); &B(ESI+) nz/z 457.5
(M+ H+. D

N - (4-(5-((4-Am nopi peri di n- hyl)pyrrolo[ 2,1
f1[1,2,4]triazin-4-

yl oxy) - 3-fl uor ophenyl ) - N3- (4-f1l uo'ld ophenyl ) mal onami de,

|
10 1AL oL B R e B loRBblm B ERR A b 2
pr ot ect&dmﬁﬁl&eebﬂ abhmaﬁsdmaﬁ}ﬂlpyadld[mg]m er4](rilazme)(2 Btg,Q1.93

C and charged with 4 N HCL in dioxane (3 nL). After
stHpol W OLB/#247oand A BN {198 g detd BmoNas GIn (3hmEhurder N,

e e 00 R N s B LETRRLNE ik Fpfreecton

anglixnhie vl Biieed fo'l‘tlﬁ mﬁlr feh cOB18d WRIK, Tl et @LE dayeP was washed
vacuo. Tol uene was added (2 x 2 rrL) and concentrat ed

15 t owigl didute IN?lHﬂQx asgieousssolution, driqd @gSempditeded andmpncen@giged to

as_.a ite DVSO-d6) b 10.49 (s, 1H),
og“é%tv*\‘%ge“ Pfo Ciﬁ@%) 7.90 )(d, 1H, J=(2.8 Il:l)lz),
7.76

Br
/\ N* Cl
< =" N
\ N\N/)
B)  (4-Chloro-pyrrolo[2,1-f][1,2,4]triazin-5-ylmethyl)-triethylammonium
20 bromide
A mixture of 5-bromomethyl-4-chloro-pyrrolo[2,1-f][1,2,4]triazine (2.7 g, 11
mmol), EtsN (5 mL, 36 mmol) in THF (20 mL) was stirred at rt for 12 h. The solid
was filtered and rinsed with THF and Et,0, dried to give the desired product (3.38 g,
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5 (dd, 1H, J = 12.8, 2.4 Hz), 7.57-7.56 (m 2H),
7.43-7.36 (m 2H), 7.13-7.09 (m 3H), 4.57 (s, 2H),

WR2®8061888 (m 1H), 3.44 (s, 2H), 3.09-3.06 (npCRH§2005/023099

10

15

20

25

2.53-2.50 (m 2H), 2.00-1.97 (m 2H), 172167(m
2H): MB(ESf+) n2/z 536.5 (M + H)i EXAMPLE 155 H H
N %mmmal-m@c@etennpmnmr 0176 mir 4Chmish mw&&w 6 x 50

y st Tp e ARERGT eBh S8t F bibesBnih R BTG Ty it

trﬂnt)hlw}r 90 Gm3MS (ESTH ) mAQ67eM + bty |

1 ((4 (é{%?fn no- Ié@fl ugrop%enoxy;ipyr?gl o[2,1 f] [
2,4]triazin-5- yl)nethyl)piperidin-4-ylcarbamate (50

ng, 0.088 mml, Conpound C of Exanple 15\”_1154) in

di chl or onet hane (1 nm) at 0 C vvas agé .]

2-(4-fluorophenyl) aoeH I sbcyanat e 0 uL, 0.088

mmol, 0.3 Min tol uene, Y of Exanple 4). The
[ S\ and was purified

ply on silica gel

(10%I\/EO—|/ Et OAc) to give the throtected rmterlal

(33 5999 as a colorless oil. The E)rot ecte

ma@ler i ctertoBiatyl Iné@edoprainon2- ﬂGO’éQH!’@Fm’Q)PM{I)O of2.1 cf]kl,i’aﬂarlazm-s-

char ge (5 nL). After stirring
at 0 %’lm} {6}3&%@1}13'}}1&6’5{&0 ﬁ%ﬁ was concentrated in
vacuo. Thg-aafitsle- fpfo@aiiheholv(/as nfRy DicA6 @simolhyn THVES %) at -78 °C

phase prep HPLC and the ap %ﬁl‘l ate fractions were
cdﬁ@ehnmrag@dwamadﬂad MHMESI(Q BLA 65 Gaanod, | M hexanes).-After

HEEERE (3 rgcr 2 bR el it Big fglhel biBrdngia v
@Cﬁ’l&dp?rrom 1718, ﬁgtr?a'éuﬁgzﬁz)ﬂ;ém?ﬂ) BieRiltBurdSnil bradide (200

(dd,"1H, "J = 48-7.33 (m 4H),
7 mg,-O &07111311(0&& wmlmemaaly(aﬂdedl Fﬂ}le reacton was aljoyyed t@ wipqm to rt and

s ks BTy, 3R e il oamate 129

ééM thindd) Aldrlcﬂ-)49n&/@l\/ﬁ9&6ﬁaﬂpa7§§§dd3 SRR AZR30R % ed to
ﬁiPLE 156 H'H

120 °C for 4 h. After coolmg to rt the reaction was concentrated in vacuo and the

crude product was purified by reverse phaée prep HPLC. The appropriate fractions
were concentrated in vacuo. Toluene was added (2 x 2 mL) and concentrated to give
the TFA salt of the title compound (100 mg, 27%) as a yellow solid. 'H NMR
(CDs0OD) 6 8.09 (s, 1H), 8.03 (d, 1H, J = 2.4 Hz), 7.23-7.13 (m, 2H), 6.83-6.61 (m,
2H), 4.73 (s, 2H), 3.67-3.64 (m, 1H), 3.30-3.19 (m, 2H), 2.31-2.24 (m, 2H), 1.76-1.63
(m, 2H), 1.49-1.45 (m, 2H), 1.45 (s, 9H); MS(EST") m/z 457.5 M + H)".

D) N'-(4-(5-((4-Aminopiperidin-1-yl)methyl)pyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)-3-ﬂu0rophenyl)-N3-(4-ﬂuorophenyl)malonamide, trifluoroacetic
acid salt
Prepared in similar manner as Step A of Example 133. The resulting Boc

protected material was dissolved in ether (1 mL) at 0 °C and charged with 4 N HCl in

dioxane (3 mL). After stirring at 0 °C for 3 h, the reaction was concentrated in vacuo.
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WO oj0R/004883 [ 1, 2, 4

10

15

20

25

OONOF SINNN
1- (3-Fl uoro-4-(5-((4-nmethyl pi perazi n-1-yl)nethyl)pyrro
]triazin-4- PCT/US2005/023099
yl oxy) phenyl ) -3-(2-(4-fluorophenyl)acetyl)urea 5 F
NH2 N NNN A
1 T8> dEhdroproduct (s purified bhydvpisp ehasei prepl HPL reastl il dnpyepronte

[ Ty %&%%@%@M YfHEny PIReRe 1735 def (B8 Agphe A goapgentrated
ety g)wtﬁé TER QR L el &)r@oﬁhh o nfgamy aPSwhit€Bolfd. ¥ NMR
Exarnpl e 154 to give the TFA salt 10the title

c qipdBOdis§ 8W.48%s,d H)y bhe2 &oll Hyl. 8. HS—[SI\II\HE) (CD@D)HS/ # 280Hz), 7.76

és@diﬁ% 75133, é3’HzahHSzr%:ﬁzrzrs%2??-%3%%1&%@%%3%-03 (m, 38D,

3 4 5030 B (8 PG AT g 8 Gl 28b 5550 . 280,
(I\zt 80-#)97.(ml 3H®)1.72-1.67 (m, 2H) MS(EST") m/z 536.5 M + H)".

1- (3- Fluoro-4-(5-((4-nethyl pi perazi n-1-yl)nethyl)pyrro
lo[ 2, 1- f]
[1,2,4]triazin-4-yl oxy) ph 4-f | uor ophenyl ) ac
etyl)urea Prepared in si %Mpnanl?n%sg as Exanpl e 155
to give the title conpound 83% &Savahlte solid. 1H

NVR (CD3CD) 8 7.80 (s, 1H) Hz)
7.62 (dd, 1Hy L4, 2. 7 7- 4H)
6.99-6.95 (m 2H) (dOl 24Hz) 2(5394

(s, 2H), 3.62 (s . 2.7 45(m 8H), 2.26 (s,
3H): MB(ESI+) nfz 536. \(q% H +. EXAMPLE 157 -141
0

WO 2006/ 004833 PCT/ US20 99 HHF NNr-a p~ |
OOOF SIN
1-(4-(5-((4-Aminopiperidin-1-yl)methyl)pyrrolo[2,1-f][1,2,4]triazin-4-yloxy)-3-

fluorophenyl)-3-(2-(4-fluorophenyl)acetyljurea, trifluoroacetic acid salt

To tert-butyl 1-((4-(4-amino-2-fluorophenoxy)pyrrolo[2,1-f][1,2,4]triazin-5-
ylmethyl)piperidin-4-ylcarbamate (50 mg, 0.088 mmol, Compound C of Example
154) in dichloromethane (1 mL) at 0 °C was added 2-(4-fluorophenyl)acetyl
isocyanate (290 uL, 0.088 mmol, 0.3 M in toluene, Compound C of Example 4). The
reaction was stirred at 0 °C for 0.5 h and was purified directly by by flash
chromatography on silica gel (10% MeOH / EtOAc) to give the Boc protected
material (33 mg, 59%) as a colorless oil. The Boc protected material was suspended in
ether (2 mL) at 0 °C and charged with 4 N HCl in dioxane (5 mL). After stirring at 0
°C for 1.5 h, the reaction was concentrated in vacuo. The crude product was purified
by reverse phase prep HPLC and the appropriate fractions were concentrated in vacuo.
Toluene was added (2 x 2 mL) and concentrated to give the TFA salt of the title
compound (3 mg, 8%) as a white solid. '"H NMR (DMSO-dg) 6 11.01 (s, 1H), 10.57
(s, 1H), 8.21-8.18 (m, 2H), 7.73 (dd, 1H, J = 12.8, 2.4 Hz), 7.48-7.33 (m, 4H), 7.18-
7.11 (m, 3H), 4.57 (m, 1H), 3.69 (s, 2H), 3.44 (s, 2H), 3.59-3.48 (m, 2H), 3.13-3.06
(m, 2H), 2.05—1.98 (m, 2H), 1.71-1.55 (m, 2H); MS(ESI") m/z 535.3 (M + H)*.
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N. N 1-(3-Fluoro-4-(5-(norpholinonethyl)pyrrolo[2,1
J1[ 1, 2, 4] tri azi n-4-yl oxy) phenyl) -

W®2(08/004433 | uor ophenyl )acetyl)urea F NH2 N O NeCT/UBR005023099

10

15

20

N A

3- Fl uor o- 4- (5- (nor phol i nonet hyl ) pyrrol o[ 2, 1J][ 1, 2, 4] tr
I azi n-4- yl oxy) benzenam nEXAMPLEeE6 n a simlar
manner as Step C of Exanple 154 to gjyve the TFA salt

of the title conpound (1 Ilgt QI QW SO|Id
1H NVR (CD30D) 6 8(s m 91(d
2.8 Hz), 7.11 Tt ,\l: J- )07@2(

2.8 Hz), 6.62 (dds 12.4, 2.8 Hz), 6. 60 6. 57

(m 1H), 4.67 (s 2H) , .94 (m 2H), 3.68-3.61

(m 2H). 3.43-3.40 (M\ hl),/)S 22-3.20 (m 2H); MS(ESI)

rﬂZ 344.3 (M + |—|)+ B)

5 [ﬁ(gkﬁxj%h 45! AR AR ek AR Y Db P 2 1-111,2 Altriazin-4-
yl oxy) phenyl) - ?}u&?);ﬂénmmqntfnwbpﬂmwcéuynaaea

Prepared in simlar manner as Exanple 155 to give the
title conpound (83% as a white solid. 111 NWMR

(CD30D) 8 7.89 (s, 1H), 7.85 (d,g1H_J 2.8 Hz) 7.67

(dd, 1H, J = 12.4, 2.4 _Hz), 7.30- BZH

7.01-6.94 (m 3H), 4% 2H) , 3.76 (m 4H) ,

3.62 (s, 2H), 2.88-2.8®\(;N H);OI\/B ESf) mz 523.2 (M

+ H +. 20 EXAMPLE 158 - 142)<WOx2p006/ 004833

PCT/ US2005/ 023099 H H N N NI OO~NHNF NN
1-(4-(5-((4- Am nopi peridi n-1-y )Mrethyl)pyrrol o[ 2, 1-f]

[1 2,4]triazin-4

Al no-sHEl A3 dd-methylpinesprierly T metuppy prolol 2,11

[1,2,4]triazin-4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea

Prepared in a similar manner as Step C of Example 154 to give the TFA salt of
the title compound (9%) as a brown solid. '"H NMR (CD30D) 6 7.90 (s, 1H), 7.85 (d,
1H, J=2.8 Hz), 7.17 (t, 1H, J=8.8 Hz), 6.94 (d, 1H, J = 2.8 Hz), 6.75 (dd, 1H, J =
11.6,2.4 Hz), 6.72-6.69 (m, 1H), 4.39 (s, 2H), 3.40-3.31 (m, 8H), 2.79 (s, 3H);
MS(ESI") m/z 357.3 (M + H)*.

B) 1-(3-Fluoro-4-(5-((4-methylpiperazin-1-yl)methyl)pyrrolo[2,1-
fl[1,2,4]triazin-4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea
Prepared in similar manner as Example 155 to give the title compound (83%)
as a white solid. "H NMR (CD;0D) § 7.80 (s, 1H), 7.77 (d, 1H, J = 2 Hz), 7.62 (dd,
1H, J=124, 2.4 Hz), 7.27-7.17 (mm, 4H), 6.99-6.95 (m, 2H), 6.84 (d, 1H, J = 2.4 Hz),
3.94 (s, 2H), 3.62 (s, 2H), 2.70-2.45 (m, 8H), 2.26 (s, 3H); MS(EST") m/z 536.2 (M +
H)".

EXAMPLE 157
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NH2 BocHN -CN HN N N.N5 A) tent-Butyl
1-((4-(4-am nophenyl am no) pyrrolo[ 2, 1

WO 2God/0@4883 t ri azi n-5- yl ) et hyl) pi peri di n-4-yl cBeDEIRDE023099

10

15

20

Prepared in a simlar nanner as Step C of Exanple 154
to give the TFA salt of the t|tIe conpound (38% as a
yell ow oi | . 1HNI\/R(CD8CD&67 7.33 (d,

1H, J = 2.4 Hz), 7.24-7.21 H%( > (m 2H),
1® (sO 2 34-3.28

6.45 (d, 1H, J' & 2.8 Hz),
1.80-1.77 (m 2HF

(m 1H), 2.95-2x9g)¥
1.41-1.33 (m 2H), 9H); MS(ESI+) mz 438.3

é

(M+ H+ B N\ J
1 (4 (5 ((4- Amnop| pe |a'|m 1-yl)nmethyl)pyrrolo[2,1
4]tr|az n- 4-

-Finospeh(-fmerpbolipamethydpypiolelgi lyaded §1tyiaziaz4-ylpxy)phenyD-

Preparedln sim.lar to give the
title conpound (47O q%gmgl;%“’o‘??'%w&%%ﬁﬁ 111 NMR
(DMSO-d6) S 11.01 (s, 1H), 10.53 (s, 1H), 8.00-7.89
(m 2H), 7.61-7.59 (m 3H), 7.45-7.41 I&m 2H) ,
7.26-7.22 (m 4H), 3.77 (s, 2H)',: % 2H) ,
3.35-3.32 (m 1H), 3.20-3.14 (m 219-1.90(m
611); MS(ESI') mz éi;%;v Y20 EXAMPLE 159 -
143 WO 2006/ 004833 PCIT'US200Q5 099 F/ H2NOF
~N O ~N N.N)
N-(4-(5-((4- Am nopi peri di n- 9"‘&11‘#& hyl ) pyrrolo [ 2, 1-
fl1 [ 1,2,4] triazin-4-yloxy)-3

f |Ajpr o p’htholm-42(56(mbrphubnm’ndﬂwl§pj’mlt{[2,9Ffé[lﬂa?f,‘ﬂu'iazin&l-
simlar er as Exarrpl e 147 to give the TFA salt of
thetltﬂlﬁxyg (5% as a white solid. 1H NWVR

( DMBO- Gﬁ):pz@ecil-llﬂ aJ-Qmﬁlﬁr mafder a8 Sge%'@oﬁ-ﬁxe{rﬁﬁle 1850 gie 8% TFA salt of

(dd, 1 H~J =12.8, 2.4 Hz), 7.49 (t, T H J =8.8

Hzhe tifle d8mpouhd (16F) 244 light. l@édwn solid. 'H NMR (CDs;0D) 67.98 (s, 1H),
791, 1H, J=2.8 Hz), 7.11 (t, 1H, J = 8.4 Hz), 7.02 (d, 1H, J = 2.8 Hz), 6.62 (dd,
1H, J=12.4, 2.8 Hz), 6.60-6.57 (m, 1H), 4.67 (s, 2H), 4.00-3.94 (m, 2H), 3.68-3.61
(m, 2H), 3.43-3.40 (m, 2H), 3.22-3.20 (m, 2H); MS(ESF) m/z 344.3 (M + H)+.

B) 1-(3-Fluoro-4-(5-(morpholinomethyl)pyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea
Prepared in similar manner as Example 155 to give the title compound (83%)
as a white solid. "H NMR (CD;0D) §7.89 (s, 1H), 7.85 (d, 1H, J = 2.8 Hz), 7.67 (dd,
1H, J =124, 2.4 Hz), 7.30-7.19 (m, 4H), 7.01-6.94 (m, 3H), 4.28 (s, 2H), 3.70-3.76
(m, 4H), 3.62 (s, 2H), 2.88-2.80 (m, 2H); MS(EST") m/z 523.2 (M + H)".

EXAMPLE 158
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7.21 (m 2H), 7.14-7.09 (m 1H), 4.59 (s, 2H),
3.54-3.48 (m 3H), 3.15-3.08 (m 2H), 2.08-2.00 (m

WQ@RH0s/0048331- 1. 66 (m 2H); MS(ESf) nn/z 497.2 ( MeT/H2005/023099

10

15

20

10 EXAMPLE 160 HH FNNHV OO NOFN NN
1- (3-Fl uoro-4-(5-(piperazin-1-ylnmethyl)pyrrolo[2,1
JI[ 1,2, 4]triazin-4- HoH

N N
yl oxy) phenyl )-3-(2-(4-fl uor o ) qcetyyl) @ NH2
0O O

HN\~ N O Da ¥ ,

3- Fl uor o- 4- (5- (pi ker, | met hyl ) pyrrol o[ 2, 1F
J[1,2,4]triazin-4- ylo genam ne Prepared in a
simlar manner as StepQC fﬁxarrple 154 to give the

title conpound as a yelTowW™ oil. MS(ESf) mz 443.3 (M

R e e D B

JI[1,2,4]tri 0w (2 (A-
o ory oyl Flafiaiophenyl)-3-(2-(-fluorgphenyDacetyhurea

Prepared in simlar manner as Exanpl g~156®&H0 give the
title conmpound (69 ite soH NVR
(DVBO-d6) 6 11.00 %‘%ﬁ\ﬁ 55 HN, ¥11), 8.12 (s,
1H), 8.11 5 (d, 1H, J = 28 H), 71 (dd, 1H, J =
12.8, 2.4 Hz), 7.42 (t, 1H, J/=F.8NHz), 7.35-7.28
(m 3H), 7.11 (t, 2H J= 9.2 NIN. 203 (m 1H), 4.58
(s, 2H), 3.69 (s, 2H), 3.66-3.59 '(m 4H), 3.32-3.05

I(-IW}-? AH) fer it t4- @ Anidphényldnin )P srro ol E, 21 f iriaih 18-
yDmethyl)piperidin-4-ylcarbamate

Prepared in a similar manner as Step C of Example 154 to give the TFA salt of
the title compound (38%) as a yellow oil. '"H NMR (CD;0D) § 7.57 (s, 1H), 7.33 (d,
1H, J = 2.4 Hz), 7.24-7.21 (m, 2H), 6.71-6.68 (m, 2H), 6.45 (d, 1H, J = 2.8 Hz), 3.67
(s, 2H), 3.34-3.28 (m, 1H), 2.95-2.90 (m, 2H), 1.80-1.77 (m, 2H), 1.41-1.33 (m, 2H),
1.32 (s, 9H); MS(EST") m/z 438.3 (M + H)".

B) 1-(4-(5-((4-Aminopiperidin-1-yl)methyl)pyrrolo[2,1-f][1,2,4]triazin-4-
ylamino)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea
Prepared in similar manner as Example 155 to give the title compound (47%)
as an off-white solid. "H NMR (DMSO-ds) & 11.01 (s, 1H), 10.53 (s, 1H), 8.00-7.89
(m, 2H), 7.61-7.59 (m, 3H), 7.45-7.41 (m, 2H), 7.26-7.22 (m, 4H), 3.77 (s, 2H), 3.63
(s, 2H), 3.35-3.32 (m, 1H), 3.20-3.14 (m, 2H), 2.19-1.90 (m, 6H); MS(ESI") m/z
5173 M+ H)".

EXAMPLE 159
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FD/ NNOOI / NOF SIN 10 .N
1- (3-Fluoro-4-(5-((methyl (piperidin-4-yl)am no)net hyl)

WE00600432, 1 f] PCT/US2005/023099

[1,2,4]triazin-4-yl oxy)phenyl)-3-(2-(4-fluorophenyl)ac
etyl)urea HNF/ NH2 NON N_A

N-((4-(4- Am no- 2- fluorophenoxy)pyrrol o[
JI[1,2,4]triazin-5-yl)nmethyl)-

N- net hyl pi peri di n-4-am ne Pr epar aysi ar manner
as Step C of Exanpl to give titg e Fconpound
(389 as a yellow oil SI+)P' M7 471.3 (M + H +. B)

1-(3-Fluoro-4-(5-((methyl (p i n-4-yl)am no) net hyl)
pyrrolo[2,1 f] 20

[1,2,4]triazin-4-yl oxy)phen\ ')'N"%(Z (4-fl uorophenyl)ac
etyI urea Prepared in simlar manner as Exarsﬁle 155

r(\4e(5t(ffbAﬁmppblpendpbbﬂ&)m%lzy)?pmol@[%ﬂ[& triazin-4+yloxy)-3-

?W 816 (0, 1rtudfosBnyieaiopoogmialy 5 2% (

12. 4, ZPI%ghred 1n 4 gifilad fnaofdr & MxamplS T t048ve m&@AV@lt of the title
2006/ 004833 PCT/ US2005/ 053099 (m 2H), 7.16-7.06 (m

5 3Hyqmputd (5%) aiwhits s¢ltl. (H,NMR) (DMSO44s3539.10r(s, 14B) 8.19-8.17 (m,

2 5012 B oy B T s S £, o 75

D%Wleﬁ, 387 7H4ty 06N By, W59 &, 2N, B.523 48 &N 2F3.183.08 (m, 20H),
2.08-2.00 (m, 2H), 1.74-1.66 (m, 2H); MS(EST") m/z 497.2 M + H)*.

EXAMPLE 160
F NN
\—
=" N
N\ N\N/)

1-(3-Fluoro-4-(5-(piperazin-1-ylmethyl)pyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea

F NH,
e ST
=" >N
N\ N\N/)
A) 3-Fluoro-4-(5-(piperazin-1-ylmethyl)pyrrolo[2,1-f1[1,2,4]triazin-4-
yloxy)benzenamine

Prepared in a similar manner as Step C of Example 154 to give the title

compound as a yellow oil. MS(EST") m/z 443.3 (M + H)".
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\' NN
1-(4-(5-((4- (Am nonet hyl ) pi peridin-1-yl)nethyl)pyrrolo

WO 2008/0648B3L, 2, 4] t ri azi n- 4- PCT/US2005/023099

10

15

20

yl oxy) - 3-fl uorophenyl ) -3-(2-(4-fl uorophenyl)acetyl)ure

a BocHNF/ NH2 "~NO"z N N 10 A tent-Butyl

( 1BY ( 4- {«3-haoro-4£¢5-(piperapinehylygthyhpyiroo2,1-f](1,2,4]triazin-4-
I11,2,4]triagzin-5-

yl) net hxﬂpmp enyRrd2A 4 fluorephsnylarefshured  prepared in

a siml

fitle C%Ir oun %ggi%ﬁtaﬁﬁérgs F&flﬁ%ﬁgﬁfb %/%% éfé(?tl?é X&nﬁcﬁﬁld (6%) as
4734 wBité M)hld ILBINMRE(WSO-dg)S 11.00 (s, 1H), 10.55 (s, 1H), 8. 12 (s, 1H) 8.11

12((d111£1 ﬁ'zA)m7n7°1n(§E1 h1y}|1 Ipips %' g I4rI]—Iz% 143 i 1}thJ ) '%yerz) 7.35-7.28

i, T IS R e € 3
@RMED, 3.32-3105 @, vieD)! MES(EST) s/ Id- i£6% as a

vvhlte solid. 1H NMR (DMBO-d6) 5 11.01 (s, 1H), 10.53
(s, 1H), 7.99 (s, 1H) 7.97 (d, 1H, J = 2.4 Hz), 7.66

A i, (040 L

3.2,
(t, 20 2H J = 8.
3.77 (s, 2H), 3.68 (s, 2H), 3.84-3.82 (m 2H

2.38-2.36 (m 1 1.88 t, 2HHJ:HlO Hz) , 1.58-1. 55

(m 2H), 1.20-1{01 Xm \E 2 (M +
20 6/ 48
o) FFN N. NJ

H) +. 25 EXAMPLE

PCT/ US2005/ 023099 N

(R)-l-(4-(5-((3-Aﬁi nopyrrQl i d| n-1 yI)methyI)pyrroI o[ 2,

1- £ ] [1,2,4]triaziqQ- Xy) -

3-fl uorophenyl) - 3-( 2- $fFuor ophenyl ) acetyl ) urea BocHN

F/ I NH2 ~ NOSIN
1-(3-Fluoro-4-(5-((methyl(piperidin-4-yl)amino)methyl)pyrrolo][2,1-f]

[1,2,4]triazin-4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea

H
N
Q Fj©/NH2
o)
N
=" N
N\

-

A) N-((4-(4-Amino-2-fluorophenoxy)pyrrolo[2,1-f][1,2,4]triazin-5-yl)methyl)-
N-methylpiperidin-4-amine
Prepared in a similar manner as Step C of Example 154 to give the title

compound (38%) as a yellow oil. MS(EST") m/z 471.3 (M + H)".

B) 1-(3-Fluoro-4-(5-((methyl(piperidin-4-yl)amino)methyl)pyrrolo[2,1-f]
[1,2,4]triazin-4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea
Prepared in similar manner as Example 155 to give the title compound (32%)
as a white solid. "H NMR (DMSO-ds) & 11.00 (s, 1H), 10.55 (s, 1H), 8.19 (s, 1H),
8.16 (d, 1H, J=2.4 Hz), 7.71 (dd, 1H, J = 12.4, 2 Hz), 7.42-7.34 (m, 2H), 7.32-7.28
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5NN A (R-tent-Butyl
1- ((4- (4- ani no- 2- f | uorophenoxy) pyrrol o[ 2, 1

WO pod/o@8dy tri azi n- 5-yl ) et hyl ) pyrrolidi n- 3-yl par/bsaves/e3099

10

15

20

25

Prepared in a simlar manner as Step C of Exanpl e 154

to give the title conpound 300 gello
N@(nEgHy ). }ﬁ-lOMJ& 3H}, K144 (s 2F, (B 2H), 3.64-3.59 (m 4H) 2.87-2.84

F(?P‘] %’i‘ %i?] oy 480, ATORERY oilll 1%731%’5 e MO TS91 4503 (M

yl+q>g)f) 3-fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)ure
repared in simlar manner as Exanple 155 to give
the title conmpound (11% as a white solid. 1H NMR

(DMBO-d6) 5 10.54 (s, ( 7.99 (s,
iH), 15 7.98 (d, 1H J E’E‘]‘MEI%g 67 (dd, 1H J
12.4, 2 Hz), 7.40-7.26 (m 3H), 7.H3-#.07 (m 3H),
6.84 (d, 1H 5 2.8 Hz), 3. N 3% ‘
2.67-2.41 (m 20- 2.1
1H), 1.32-1.29 (M 1N MS(ES
EXAVMPLE 164 H H
147 WO 2006/ 004833 PCT 023099

(S)-1-(4-(5-((3-Am nop lt*ll.,\il in-1-yl)nmethyl)pyrrol o] 2,
1J][1,2,4]triazin-4-yl oxy)

3- f1. (m(53Rhf{A)ihhoﬁeﬂgd)ﬁﬂ’pe‘ridiﬂﬂOﬁhﬁBwyl)pyﬂfo}ﬂ[2}1"19[61 2, 4]triazin-4-
BocHN, F NH2 CN O ~N NN ) -tert-Butyl

1- ((4- (4- arﬁlw):@ ﬂu«zr@pbemﬁéhax?)(ﬁﬂqospﬂg@yi)acetyl)urea

\,OOCN ON 20 NI\L]

f1[1,2,4]triazin 5-yl)methyl)pyrraqidin- %n_yl car bamat e
Prepared in a sinmBoarNmanper as Ste Exanpl e 154
to give the title \\&\

<" N

\ N\N/)

A) tert-Butyl (1-((4-(4-amino-2-fluorophenoxy)pyrrolo[2,1-f1[1,2,4]triazin-5-
yl)methyl)piperidin-4-yl)methylcarbamate
Prepared in a similar manner as Step C of Example 154 to give the title

compound (29%) as a yellow oil. MS(ESI") m/z 471.3 (M + H)".

B) 1-(4-(5-((4-(Aminomethyl)piperidin-1-yl)methyl)pyrrolo[2,1-f]
[1,2,4]triazin-4-yloxy)-3-fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea
Prepared in similar manner as Example 155 to give the title compound (26%)

as a white solid. '"H NMR (DMSO-dg) & 11.01 (s, 1H), 10.53 (s, 1H), 7.99 (s, 1H),

7.97 (d, 1H, J = 2.4 Hz), 7.66 (dd, 1H, J = 13.2, 2.4 Hz), 7.36-7.28 (m, 4H), 7.09 (t,

2H, J=8.8 Hz), 6.82 (d, 1H, J = 2.4 Hz), 3.77 (s, 2H), 3.68 (s, 2H), 3.84-3.82 (m,

2H), 2.38-2.36 (m, 1H), 1.88 (t, 2H, J = 10 Hz), 1.58-1.55 (m, 2H), 1.20-1.01 (m,

4H); MS(EST) m/z 550.2 (M + H)".

EXAMPLE 163
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conmpound (30% as a yellow oil. MS(ESf+) mz 443.3 (M
+ H+. 10 B)

W@ 3)06/004843 ( 5- ((3- Ami nopyrrolidin-1-yl)nethyl) ppeT/osmpR023099

10

15

20

1-j1[1,2,4]triazin-4-
yl oxy) - 3-f | uor ophenyl ) - 3- (2- (4-f | yor gphenyl ) acetyl ) ure
ey

a Prepared in simlar manmper_as l e 155 to give
the title corrpé"@ 7% as ate\ﬁf)lﬂﬁ\@m
(DMBO-d6) S 10.54/(sp_1H), 0821 (s@ 18, F‘_s,
1H), 7.98 (d, 1H, =\2.4]Hz), 7.67 (dd, 1H, J =
12.4, 2 Hz), 7.40-7.26 k), 7.13-7.07 (m 15 3H),
6.84 (d, 1H, J= 2.8 HZZ\_n3. 9D (s, 2H), 3.68 (s, 2H),

2.67-2.41 (m 3H), 2.20-2.M6 (m 2H), 1.96-1.91 (m

oot iat gy ey Al adhyiggin-4-vioxy)
20 3-fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea
(S)-1-(4-(5-((3-Am nopi peri di n-l-yIS’
-f1[1,2,4]triazin-4-yl oxy)-

3-fl uorophenyl)-3-(2-(4-fl uor ophepyl )acetyl )urea - 148

WD 2006/ 004833 PCT/ 5/ 023099 NH2 C, N
N, A (S)-tert-Butyl
1-((4-(4-am no-2-fl uorop )pyyrolo[2,1f][1,2,4]tri

azin- 5-yl)methyl)piperidin-3 ,*)armte Prepared in
a simlar manner as Step C of\ g\‘\r]@e154to gi ve the
title 5 compound (40% as a vy oil. MS(ESI+) nz/z

?%;)- 2- E&g) {tg‘-};%{‘%ylaﬂ(ﬂdﬂTwpptﬁ'ﬂuqmﬂhfﬂ%‘fmﬁ)rpwz,éﬁﬂ,’2,4]]triazin-

f][1,2, . .""--

yl oxy) %}I?ﬁiﬁgﬁg r‘{gﬂ’y‘ﬂ“? g-y(lﬁ%rmmt%or ophenyl ) acetyl )ure

a Prepepaded m siimilhamanmane StepC EXBxahsle 1551d giveihetitle

the TFA ad@of th@)titl e 10 %orrpound 29% as a white

s dePound IR feaveliowe)l. MSESEmd4aitsM #HVES (s,

1H), 8.15 (m 2H), 7.71 (dd, 1H, J = 12.4, 2 Hz), 7.41

(t, 1H, J = 8.4 Hz), 7.35-7.28 (m 3H), 7.11 (t, 2H,

J B) 8. Ry} (4-(B-((BA@sinopytrolidin-LyBmidtyl)pirEsio[0st-11RHR, 4] triazin-4-

3.69 (s 2§|),
yloxy -3-fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea

methyl )pyrrolo[ 2,1

Prepared in similar manner as Example 155 to give the title compound (11%)
as a white solid. "H NMR (DMSO-dg) § 10.54 (s, 1H), 10.21 (s, 1H), 7.99 (s, 1H),
7.98 (d, 1H, J = 2.4 Hz), 7.67 (dd, 1H, J = 12.4, 2 Hz), 7.40-7.26 (m, 3H), 7.13-7.07
(m, 3H), 6.84 (d, 1H, J = 2.8 Hz), 3.90 (s, 2H), 3.68 (s, 2H), 2.67-2.41 (m, 3H), 2.20-
2.16 (m, 2H), 1.96-1.91 (m, 1H), 1.32-1.29 (m, 1H); MS(EST") m/z 522.2 (M + H)*.

EXAMPLE 164
H H
CN o O O .

<" N

N\_N., ~
-
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3.66-3.30 (m 5H), 1.95-1.83 (m 2H), 1.67-1.53 (m

1H), 1.40-1.32 (m 1H); MS(ESI+) nmz 536.2 (M + H)+.
WA200EHMSBAE 166 HH F/ NNII-1z HOI1 O O PK/U8$05/023099

~N N, .

1- (3-Fluoro-4-(5-((4-hydroxypi peridin-1-yl)methyl)pyrr

ol 1 2(4-f(’.o'-[(03-Rnﬂx}dp}imalidinlll-yl)methyl)pyrrolo[Z 1-f1[1,2,4]triazin-4-yloxy)-

yl oxy) phenyl ) - 3-(2-(4- fI 0 henyl )acetyl)urea,

trifluoroacet .%ﬂ&emplgeav e flgprophenyDagetyDurey o

2006/ 004833 PCT/ US2005/ 023099 A)

5- Met hyl - 4- net hyl sul f anyl - pyrrol of 2, 1

f]1[1,2,4]triazine T%zélHﬁolutlon ofF: NH,

4- chl or o- 5- net hyl - pyrrol 1 1] [ ]tr|a2|ne
(4.02 g, 24.0 mmol, @b 21721 ry THE (200 ml)
sparged with N2 at Ovaas ddead Sl\/b(l 85 g, 26.3
nmol ). The spargi ng was conti djﬂ 5 mn. The
reaction 5 m xture was then sWN at rt overnight,
concentrated in vacuo to about 50 vol ume, dil uted

5 WI W) m?)(@ﬁ%lmyi mmdﬁ ﬁﬁxfoeziﬂﬁbr&lﬁnoe@ﬁgﬁ%[é,l é2,4]triazin-

tere washeéed cold water, dri o give
deS| r ed Sgilmoetbyp @ rotidin-3-glcadybamatal yti cal HPLC

o 0. Bmedin a skt Srer of BRmak g v the Fie
0. 29 220
nn)g(;/ﬁlﬁl%?%glb%b B 854w SLNASIES) AR 4430 APLIDA. &

10 B) (5)-1-(4-(5-((3-Aminopyrrolidin-1-yl)methyl)pyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)-3-fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea
Prepared in similar manner as Example 155 to give the title compound (7%) as
a white solid. "H NMR (DMSO-dy) 8 10.54 (s, 1H), 10.21 (s, 1H), 7.99 (s, 1H), 7.98
(d, 1H, J=2.4 Hz), 7.67 (dd, 1H, J = 12.4, 2 Hz), 7.40-7.26 (m, 3H), 7.13-7.07 (m,
15 3H), 6.84 (d, 1H, J = 2.8 Hz), 3.90 (s, 2H), 3.68 (s, 2H), 2.67-2.41 (m, 3H), 2.20-2.16
(m, 2H), 1.96-1.91 (m, 1H), 1.32-1.29 (m, 1H); MS(EST") m/z 522.2 (M + H)*.

EXAMPLE 165
HaN F H\H/'ﬂ
O ST TTT
SN
\ N\N)

20 (5)-1-(4-(5-((3-Aminopiperidin-1-yl)methyl)pyrrolo[2,1-f1[1,2,4]triazin-4-yloxy)-
3-fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea
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Nl NN B) 1-((4-(Methylthio)pyrrolo[2,1 f
[1,2,4]triazin-5-yl)nmethyl)piperidin-4-ol A solution

wo@R00s/0msBhy| - 4- met hyl sul fanyl -pyrrolo[2,1 f] PCT/US2005/023099

10

15

20

[1,2,4]triazine (200 15 ng, 1.12 nmol), NBS (218 ny,
1.23 mmol ), and AIBN (spatul a tle) in carbon

tetrachloride (4 nL‘mHHs heat ed . Heor 1 h. After
cooling to rt, the sol n was -red to renove
succi ni ni de. To the f| maSDao-ed

4- hydr oxypi peri di ne ( 1 34 mol, Aldrich) and
DI PEA (214 L, 1.23 mol). ea ion was stirred at
rt overnight and was then c /’ated i n vacuo. The

resi due was suspended in 20 nmethanol and filtered. The

fAhtr a(sa-tmlﬁsmpqat(nalmoaaﬂuw@henux;e)ppmmﬁz,ﬂ a2 4ltriazin-
purified by flash chromat ography on silica gel (20%

Me OH /5-51‘1)@%91)’1?1211’@71@’@ 3-wlearhamate conpound (229 ny,
74% aé :ﬁﬁjr Ii%%f,aj%l égr I_?Zsjs"laﬂ\&’gf ﬁa?gﬁﬂedlaj)il t& gﬁre%ﬁe ﬁﬁe

céﬁptﬂﬁﬁ (&0%}&9 Slotboi. sms@@r*) 1Yz 487 3.+ H) 1I—|)
(m Hi’ 2.62 (s, 3H), 210208(m 2H)
170168(m 2H), 1.38- 25136 (m 2H); NMS(ESI+)

Eﬁﬂé % t@?ﬁ(éj&lg}%o\égeé ﬁﬁ%&’ﬁnyﬁﬁ}#r‘dﬁﬁ@ Q%[qzégﬂ?ﬁazm-m

1-((4- cétylyul
[1“2 T bt bty 61 pod . To.

((4- Prﬂpajwllm liinai Jap yrranoeras ‘xagmple 155 to give the TFA salt of the title

IT]GJ‘EI%B‘? t%%g e tlﬁ%@ﬁ\gbﬁﬂ },ﬁ 12%0 © 188R.55 G,
a‘%ﬁ?gg . n@l’ 7134 G mID12)4f20lepwad (an 9~—QPB/PIz§ T685-7.28

0% pure). After stirring at 0 C for
1(1h 3N, T (KD, &8 Hnsiten(d, dbed = 18 H@MQSS Et P 3(62ds 2H),

baﬁézs&’aio o1 0. Tha- WA g &7 e o o A L2

Am no- 2- f | uor ophenol (343 ny, 2 7
W S gpﬁig%&s%ﬁgﬁedﬁ?n 10 THE (10 ni), cooled to -78

C, and charged with NaHVDS (2.7 nL, 2.7 mmol, 1 M in
THF). After stirring at pn, the crude
sulfoxide in THE (3 nl) (VJQEAWL&%

F HTH
HO\CN oj©/ ° m':
=" N
\ N\N/)
1-(3-Flu0r0-4-(5-((4-hydroxypiperidin-l-yl)methyl)pyrrolo[z,l-j][1,2,4]triazin-4-

yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea, trifluoroacetic acid salt

S/

Me
=" NN
\ N\N/)
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added. The reaction was stirred at 0 C for 30 nmn and
was then concentrated in vacuo. The residue was

waempemsasl i n Et OAc (20 nL), washed wi th wat er PCI/0S2915/023099

dried over anhydrous sodium sulfate, and concentrated

i n vacuo. The crude &yOdUCt 15 Walo@fu“fl ed by reverse
phdde pref-Methyl-4rmethylsulfppylopyiralof2,1/HE2i4itriazine e

t rat th
concent S B 948408 £ SIRYPRRAORLhy Mg 00 200
LA e 7 P D) G O S s

ov &laSehy di5aa §6§cmmalh §lhbﬁgﬂglnawwswnnmledrfat 2 thin. nThe reaction
5 iRty e gk ki s restad el Lot 50 g
(dvoﬂihke &ﬂute@w%h (2809 sﬁﬁ'ed zlt-o 8C 81HEZ)o1 fered,

(d 6. 51 g st 1 ogool wa

g %slﬁzdﬂtlt(l_l)mld ;Mﬂ)e,r,_ gleﬁiito ggbsre tgs desﬁbbl ,:Il)gcﬁiéﬁﬁg(g(%l g,@&lﬁz?)) Analytlcal
o P et fiisg 338 Fifn (HMG S50 Fi i 6 S0y j090%

2> fabofnbhdr oréPd Plipures containing 0266 phasphoric acid. ¢

10 ol nfoRitdrifd at 220 nm); MS(ESF) m/z 180 (M + H)*.

[1,2,4]triazin-4-yloxy)phenyl)-3-(2-(4-fl uorophenyl)ac
etyl)urea, trifluoroacetic acid salt - 151 WO

2006/ 004833 PCT/ US2005/ 0230 Prepared in simlar
manner as Exanple 155 td @ﬁ:&

title conpound (12% as a e .

(DMSO-d6) S 11.00 (s, 1H), 10.55 7T NH), 8.18 (s,
1H), 8.16-8.14 (m 1H), 7.71 (d,\Ih. 2F 12.4 H2),
7.41-7.28 (m 4H), 7.11-7.08 (m 3HN, 4.59-4.54 (m

) 2 BB AT) i

n1 y4 537A20(1Mom offfpmethjxAetHy]lshEfdny i pylrdall dF2 /1N N2, ¥ | tfhzine (200
rcLF

15 " “fig. E1 amolh NS (415 et 4 memel) pach SR Sereb s evcortop

20

25

i S et Pt U8 e 30 o by M ppyng st etion was

HNiI8EEB to 1Shidve succinimide. To the filtrate was added 4- hydroxyplperidine (126
mg, 1.34 mmol, Aldrich) and DIPEA (214 uL, 1.23 mmol). The reaction was stirred at
1t overnight and was then concentrated in vacuo. The residue was suspended in
methanol and filtered. The filtrate was concentrated and the crude product was
purified by flash chromatography on silica gel (20% MeOH / EtOAc) to give the title
compound (229 mg, 74%) as a colorless solid. "H NMR (DMSO-dy) 8 8.25 (s, 1H),
7.88 (d, 1H, J =2 Hz), 6.81 (d, 1H, J =2 Hz), 4.54 (br s, 1H), 3.76 (s, 2H), 3.48-3.44
(m, 1H), 2.75-2.71 (m, 2H), 2.62 (s, 3H), 2.10-2.08 (m, 2H), 1.70-1.68 (m, 2H), 1.38-
1.36 (m, 2H); MS(ESI") m/z 279.3 (M + H)".
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N.N) A tent-Butyl 4-((4-(methylthio)pyrrolo[2,1
f1[1,2,4]triazin-5-

W@ kgoawo48y3 anmi no) pi peri di ne-| - carboxyl ate 15 PrR@HUSH05/023099

10

15

20

25

a simlar manner as Step A of Exanple 166 to give the
title conmpound (50% as a col orless m}\l 1H NMR
(CD30D) S 8.14 (s, 1H), 773(d I:1228|—|z)
6.91 (d, 1HJ:2|80 21(s , 4.10-4.07 (m
2H), 2.83-2.77 (m (s9 3 1.99-1.97 (m
2H), 1.48 (s, 9H), 1. 34- 2H) ; I\/S(ES|+) n z
378.3 (M+ H+. 20 152V\D 08/ 004833

PCT/ US2005/ 023099 Boc N Bo SI NI B)
4- [t ent - But oxycar bonyl - (4- et hyl sul f anyl - pyrrol o[2,1
f 1)1, 2,14]4-(4-Anhine2-fluorophenoxy)pyrrolo[2,1-f][1,2 4]tr1az1n-5-

yl met hyl ) - am nq] - pi.peri di ne-1-carboxylic acid
tert- bLXDPTeﬂé%QI&Pe“fl'é'n‘f"’gut yl

4- ((4- (e A (B iBn-4-
J1 ) ot gl 5 %‘FE%@P? Bt Zjlcé[rlb%f?%n%z?%sﬂl}lr%étﬁn}g?m%élscg%4 ol
M e mped 678 ﬁﬁzﬁﬂ)/mdhd:lﬂorodied’mhe (D) ha® &C (G atldeddPidA (78 L,

triethylamne (120 L, 0.834 nmol) follaowed by di-tert-, .
butGd mmowpli@\ﬁ@dby @BBA@W@HM WI}OIM@‘%@@E Afié stirring at

Af t S n f

V151 Rl P e P 5 Q0o o and

S Ghd#f Rk Sl QRS HsinovRTH®BérizBicciald Thel ﬁesﬁlninlgtchﬁfa: salfoxidt Wwas dried
dried over anhydrous sodium sul fate,

and
c omdenttigavasyuinn 4+Amine-2-frerophened (3430amct 7 W&%‘)lbwsé flisgdved in

e B mE DGR R pflenabled s AEMPRE: g Tmer, 1
c Qh qﬁf@sﬁﬂé&* Sltl)l’rlrgé_ht% ﬂg@%ﬁ) %15 Cgldg Jgg](fis_lzmda hl)4 TI;L; (5 inI()dNas

S,
2 H)idedzl T@e .re:act)m was stirted) at 02 Cefar 30 giin erd wgsH;hen gmg,@ntrgted in

o E ESF el ot @5 i whle viosipgereo mL)

BRk#ld Gver anhydrous sodium sulfate, and concentrated in vacuo. The crude product

was purified by reverse phase prep HPLC and the appropriate fractions were
concentrated in vacuo to remove methanol. The resulting aqueous solution was made
basic with 5% aqueous sodium bicarbonate solution and extracted with EtOAc (3 x 10
mL). The combined extracts were dried over anhydrous sodium sulfate and
concentrated in vacuo to give 36 mg (15%) of the title compound as a white solid. 'H
NMR (DMSO-dy) & 8.04 (s, 1H), 8.00 (d, 1H, J = 2.8 Hz), 7.02 (t, 1H, J= 8.8 Hz),
6.88 (d, 1H, J = 2.8 Hz), 6.51 (dd, 1H, J = 12.8, 2.8 Hz), 6.46-6.42 (m, 1H), 5.45 (br
s, 2H), 3.83 (s, 2H), 3.18 (m, 1H), 2.76-2.71 (m, 2H), 2.12-2.06 (m, 2H), 1.72-1.67
(m, 2H), 1.41-1.38 (m, 2H); MS(EST") m/z 358.4 (M + H)".

D) 1-(3-Fluoro-4-(5-((4-hydroxypiperidin-1-yl)methyl)pyrrolo[2,1-f]

[1,2,4]triazin-4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea,

trifluoroacetic acid salt
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SINN N.N QO
4-{[ 4- (4- Am no- 2-f |l uor o- phenoxy) -pyrrolo[ 2, 1

WA God/0@4883 t ri azi n-5-yl net hyl ] - PCT/US2005/023099

tert - but oxycarbonyl -ani no} - pi peri di ne-1-carboxylic
acid tent-butyl ester Prepared in a simlar manner as
Step C dﬂrew%%bmsgmi@enwengxme 1155 regize thediyd saitiof the title

( 4%‘3@11?8@5?%129}')%%@% fe¥ola, %ﬂ@ﬁ%%ﬁ do 21 0.5 s,
HZ)lH)68 79(4 tﬂH) 18416 @ 17 r%% ?HZ'Z?H FIgﬁ?gi% Am)ﬁ’zgm 43 (1, 4H),

(s, 2H),
2 §21157.69 (r(1n$H2 |41)59 @5470:;1121313 3(68 (s,zmg), 3.60- 315) (s, SH)8HP2-1.87 (m,

oy A1 T30 égﬁ (M1 138 A00% 395537 + my*

1 (3- Fl uoro-4- (5- ((pl peridin-4-ylam no)methyl)pyrrol o[
2,1 fJ[1,2,4]triazin-

4-yl oxy) phenyl ) - 3- ( 2- (4- f IEXAMIIBbT acet yl ) ur ea
Prepared in a simlar manner as Exan'pl e 155 to give
the title conpou 5(34% asa he solid. 1H NWR

(DMBO-d6) 6 11. : 16 (s,
iH), 8.12 (d, 1H @/1(\@?@=u4
2 Hz), 7.42-7.28 708 @m 51 (s
2H), 3.69 (s, 2H), 3. 0329(m 3H), 2.88-2.85 (m
2H), 2.23- 2.18 (m N72-1.64 (m 2H); I\/IS(ESI+)
mz 536.2 (M+ H)+. LE 168 HHr-a Da NN
H2N-~O O HN O F ~N\NN

% ] E ?Lll g§ﬂ I{O%O &ﬁﬁ’gf%k@' ?1' @%q‘%t)n%lmg’{'l%&&zfﬁ[l 2,4]triazin-4-

10 f 1 uor ophenyl ) gldx?)mféntvl)nm(znahﬂﬁwﬂo))ﬂeﬂlyicuynmea BocHN

15

20

HN SCH3 tert-B
3-((4- (msthylth| o)pyrrol o[ 2, 1fj[1 2,4]triazin-5
Boc
HN SCH;
=" N
\ N\N/)

A) tert-Butyl 4-((4-(methylthio)pyrrolo[2,1-f1[1,2,4]triazin-5-
yDmethylamino)piperidine-1-carboxylate
Prepared in a similar manner as Step A of Example 166 to give the title
compound (50%) as a colorless oil. '"H NMR (CDsOD) 6 8.14 (s, 1H), 7.73 (d, 1H, J
=2.8 Hz), 6.91 (&, 1H, J=2.8 Hz), 4.21 (s, 2H), 4.10-4.07 (m, 2H), 2.83-2.77 (m,
3H), 2.71 (s, 3H), 1.99-1.97 (m, 2H), 1.48 (s, 9H), 1.34-1.31 (m, 2H); MS(EST") m/z
378.3 (M + H)".
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yl) met hyl am no) propyl carbamate Prepared in a simlar
manner as Step B of Exanple 166 to give the title

w@oovpomsad (519 as a yell ow solid. 1H NVR ( CD3ELH/US2005/023099

10

15

20

8.16 (s, 1H), 7.75 (d, 111, J 20 = 2.4 Hz), 6.94 (d, 1
H J=2.8 H), 4.30 (s, 2H), 3.14 (t, 2H, J = 6.4
Hz), 2.83 (t, 2H, J = 7.2%Kr), 2.72 (s, 3H),
1.82-1.75 (m 2H), 1.40 ( H; M(ESI+) nmfz 352.3 (M
+ H)+. -154 WO 2006/ 004 3 PCT/ US2005/ 023099  BocHN
BocN SCH3 SIN N, B)

{3-[tert-But oxycarbonyl - (ﬁo% hyl ﬁﬁ"kanyl pyrrolo[2,1
f]1[1,2,4]triazin-5- ylnethyl)- I propyl }-carbanic
acid tert-butyl ester Prepare a)snmlar manner to
Step B of Exanple 167 to give eNltIeSCon'pound

(1 ng;%) 7 a;jt%(tp uti)p(p'ca\}'b81\14vyloz(l4zpnpélylsui\§/‘§pglcgy§']£??ﬁ,1-j] [;,221& triazin-5-

e pa-liporiyibddieptibost acq iy Bpd o
Zé ogﬁl~(~ szé(r)tglﬁlﬁt.yl W@Eﬁﬂtﬁylﬁhﬂ@pﬁ&ﬂoﬂ LN 12, 4Hidzin5-/  NH2

( y@w@hyhnmﬁ)mcadlﬂpdma&%@%@pn@ Or356anmol) wyas dissolved in
o1 PR EGRlo sug s Baaginc APRBE- RF SISl by divtert

acwlﬁyltaéetrbm&e/dwwxﬁg ©6 128l hs iaBded. Jifik bdkinBRNAGEr B, the
Step C of Exanple 166 to give the title 15 conpound

( 2Gegticaswas dibitask widly me&yﬂenexhiqnldﬁz@m@iayassecvwa sgtrated aqueous

Hy rhmémglgl éhq%(} Hérﬁli]tli)é)(lg g&ékgr}édiqove l{yjltqus f%dlgm szf?f&% and
"'Zc)oncerﬁra%lfr M-vadud. Mhe hilde pfodiiét &8 plﬁ*i‘ﬁed l:%r f£3h %hl%?na&égraphy on
2H), 3.02-3.00 (m 2H), 58-1.55

|—9111cajgeg £2Q% EtQpF / hwg(t15$|teg1\4¢{tlze SGQCQnIQmAnd (Eﬁﬁmgﬂﬁ‘}@) asa
: ]{oiorge%aﬁl VIO DEBRY,) B N B 9 U 19! PL 5 wz), 6.57 (a, 111, 7
= 2.8 Hz), 4.71 (s, 2H), 4.06-4.04 (m, 3H), 2.68-2.61 (m, 2H), 2.61 (s, 3H), 1.60-1.57
(m, 2H), 1.46-1.36 (m, 2H), 1.35 (s, 18H); MS(EST") m/z 478.2 (M + H)".

Boc

Qo
BocN O

=" N

\ N\N/)

0] 4-{[4-(4-Amino-2-fluoro-phenoxy)-pyrrolo[2,1-f][1,2,4]triazin-5-ylmethyi]-
tert-butoxycarbonyl-amino}-piperidine-1-carboxylic acid Zerf-butyl ester

_ Prepared in a similar manner as Step C of Example 166 to give the title
compound (43%) as a colorless oil. '"H NMR (CDCl3) 6 7.84 (s, 1H), 7.62 (d, 1H, J =
2.8 Hz), 6.98 (t, 1H, J = 8.8 Hz), 6.70 (d, 1H, J = 2.8 Hz), 6.47-6.41 (m, 2H), 4.72 (s,
2H), 4.10-4.04 (m, 2H), 3.77-3.75 (m, 1H), 2.62-2.60 (m, 2H), 1.71-1.38 (m, 4H),
1.35 (s, 18H); MS(EST") m/z 557.2 M + H)*.
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yl oxy) - 3-fl uor ophenyl ) -3-(2-(4-fl uorophenyl)acetyl)ure

a Prepared in a simlar nmanner as Exanple 155 to give
W0 o488 conpound (17% as a white solid. 1HEIVES2005/023099

(DVMBO-d6) 8 11.01 (s, 1H), 10.52 (s, 1H), 8.00 (s,

1H), 7.98 (d, 1H J = 2.8 Hz), 7.68 (dd, 1H, J = 12.8,

2.4 Hz), 7.34-7.28 (m 4H), 7.13 - 155 WO

20@2/ ffiﬁhﬁ’%%/ﬁ%%%?” 0%3.2%9 ar&u}.ﬂo)ﬂq}hy‘]g):yggdltz)éjz-)ﬁ]Lb,’2,4]triazin-
2. 90- 2 16x¥)phetiyll)-3- -gﬁﬂao%héﬂyl);?déi h/)Pu]rea’fﬁ 1.30 (m

2H); MS(ESI+) nlz 51 E 169 HH
H2N Da Rremaxgddn a similar nmnp;er ag|Eﬁ1an@leNl 55\o give the title compound

5 %{gﬁffai%%zﬁ“} 0O NMR BRSO LS 1 ¥UTTEY 10 85 ! PhiSls.16 s,
z\' PHB%)g &sit:HsrﬁQ fzem'&\? %((ad (ﬂg fJ't 4 %Q%%Y ) BCEYY (hUAR), 7.18-

(17.0¢ ool BB 1 (o mwwc{h 1D, L5045, @5 B 28812085, 211, 223

t hy e in- 3- ar pa Prepared in a
%ﬁﬁﬁgé“@%‘e%“}am(ﬁéﬁ é%ééMt'b Fve t he
t|tIe corrpound (31% as a white solid. 1H NI\/R(CDSO))
S$8.12 (s, 1H), 7.72 (d, 1H, J= 2.4 Hz), 6.81 (d, 1H
10J = 2.8 Hz), 4.07 (s, 2H EXAMPLE 1682H, J = 8 Hz),
3.34-3.33 (m 15 1H), 3.20-3.18 ( 2H), 3.08 (t, 2H,

J= 7.6 Hz), 2.65 (s, 314), A.44 (sN. 9R); MB(ESI+) iz
364.3 (M + H);. BocHN F a -- i

N

2 HN 0 © 0 F

=" N

\ ~
-

1-(4-(5-((3-Aminopropylamino)methyl)pyrrolo[2,1-f][1,2,4]triazin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea

BocHN
HN SCHs
<=y~ N
\ N ~
\N)

A) tert-Butyl 3-((4-(methylthio)pyrrolo[2,1-f][1,2,4]triazin-5-

15

yDmethylamino)propylcarbamate
Prepared in a similar manner as Step B of Example 166 to give the title
compound (51%) as a yellow solid. 'H NMR (CDs0OD) 6 8.16 (s, 1H), 7.75 (d, 1H, J
20 =24Hz),6.94(d, 1H,J=2.8 Hz), 4.30 (s, 2H), 3.14 (t, 2H, J = 6.4 Hz), 2.83 (t, 2H,
J=17.2Hz), 2.72 (s, 3H), 1.82-1.75 (m, 2H), 1.40 (s, 9H); MS(EST") m/z 352.3 (M +
H)*.
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SIN N B) tert-Butyl
(1-((4-(4-am no-2-fl uorophenoxy) pyrrolo[ 2,1

WO pGod/0@4883 t ri azi n-5- 20 PCT/US2005/023099

yl)methyl ) azetidin-3-yl) met hyl carbamat e Prepared in a
simlar manner as Step C of Exanple 166 to give the
title conpound (33% BeHbrown solid. MS(ESI) mz
443.2 (M + H+. - 156 WD 20086/004833

PCT/ US2005/ 023099 C)

1-(4-(5-((3-(Am norrethyl)azetlcwn 1 y )rFethyI)pyrroI o[
2,1 f] [

1,2,4]triazin-4-yloxy)-3-fluorop Ml /)3 (2-(4-fluorop
henyl )acetyl)urea Prepared in a sinm'far manner as

@?‘gl gé%?%rttﬂiuﬁ%r%% Cgfl Jé?th%ﬁ??ﬁid@dqﬁ%@f% P jﬁg,Zéﬁétrlazm-S-

(s, 1H) yliiethghawiino[-proB3t)-carbafific édd terlﬂ'},uty'l estet2. 8,
24HZ 7.45-7. 28 Hy, 7, 18- 3H, 4.67
S prebatcd it & Srighana to Sit0B o6 Esatpla 167 givs thoie

oAy o PR, TSR oA e g . s

10

15

20

_SI4\Hz)\|6 75 (d 1H, J =2 Hz), 4.88 (s, 2H), 3.29-3.25 (m, 2H), 304 302 (m 2H),
@ng)( 4F2 4- Ami no- 3- hgdrofo peri di n- 1l_y

y| 5)1,@, 2731 §(m, 2H), 1.54 (s, OH), 1.42 (s, 9H); MS(ES )m/z4522(M+
[1 #4]tr|a2|n 4-yl oxy) - 3-fl uorophenyl )-3-(2-(4-fluoro
phenyl )acetyl)urea HO N3 N SCH3 SIN 15 N) A
(3R 4R)-4- Azido-1| - ((4-(nmethylthio)pyrrolo[2,1
J][1,2,4]triazin-5 yl)nethyl)pi perldln 3-0l Prepared
in a simlar manner xagpheNMB6 to give

the title conpoundg§
(CD30D) 8 8.36 (s,

(8] (3-{[4-(4-Amino-2-fluoro-phenoxy)-pyrrolo[2,1-f][1,2,4]triazin-5-
ylmethyl]-fert-butoxycarbonyl-amino}-propyl)-carbamic acid tert-butyl
ester
Prepared in a similar manner as Step C of Example 166 to give the title

compound (29%) as a colorless oil. 'H NMR (CDCl3) 6 7.85 (s, 1H), 7.64 (d, 1H, J =

2.8 Hz), 7.00 (t, 1H, J = 8.8 Hz), 6.82-6.78 (m, 1H), 6.62 (dd, 1H, J = 12.8, 2.4 Hz),

6.54-6.51 (m, 1H), 4.72 (m, 2H), 3.28-3.23 (m, 2H), 3.02-3.00 (m, 2H), 1.58-1.55 (m,

2H), 1.43 (s, 9H), 1.35 (s, 9H); MS(ESI") m/z 531.2 (M + H)*.

D) 1-(4-(5-((3-Aminopropylamino)methyl)pyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)-3-fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea
Prepared in a similar manner as Example 155 to give the title compound
(17%) as a white solid. "H NMR (DMSO-ds) § 11.01 (s, 1H), 10.52 (s, 1H), 8.00 (s,
1H), 7.98 (d, 1H, J = 2.8 Hz), 7.68 (dd, 1H, J = 12.8, 2.4 Hz), 7.34-7.28 (m, 4H), 7.13
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20 = 2.4 Hz), 6.93 (d, 1H, J = 2.8 Hz), 3.92-3.88 (m
2H), 3.35-3.30 (m 1H), 3.08-2.90 (m 2H), 2.72 (s,

wW@khos/o@83x-2. 10 (m 2H), 2.00-1.91 (m 2H), 1.BJFUS2045/023099

(m 1H); MS(ESF') mz 320.2 (M+ H+. - 157 WD
2006/ 004833 PCT/ US2005/ 023099 HO F NH2 N3 -CN O N
HBY =9.2 Hz), 6.84 (d, 1H, J = 2.4 Hz), 3.68 (s, 2H), 3.52 (s, 2H), 2.90-2.85 (m,

?fé R%%%z&&im&%%f“ﬁ Sirbchm SOLISHR PRkIP o k)

Prepared in a simlar manner as Step C of Exanple 166
to give the title 5 conpound (24% as a brown solid.

MS(ESI+) mfz 399.2 (M + HBXANIPLE 169

1-(4-(5-(((3R 4R) - 4- Ami no- 3- hydroprl lp_|er|d|n 1-yl)nmeth

yl)pyrrolo[2,1 f

[124]tr|a2|nH yl oxy) - 3f| heﬁ’Vl) 3- -fluoro
phenyl)acetyl)ur%a? uRga” wasd pr €par a
simlar manner as anphe 1b5 to give the 10

correspondi ng azi de (48
H) +. The azide (35 ny,

ESr) mz 578.16 (M +
_mol ) was then dissol ved

o))

Sin ethyl acetate (1 nl) at W C and charged with

t/v;lt g? UP—X& g@ o(pi?'li\.lnﬁﬁ}e 1ze gylg{newl%r&ﬁ% ngl\ﬁfth]trlazm-m

reaction waglox9R84niora ﬁéahyl)ﬂs Y@-Wﬂu@fﬁblﬁﬁ&l?ﬁée@ﬂ yiéa
reverse phase prep HPLC. The appropriate fractions
were concentrated in vacuo and tol uene was added 15 (2
x 2 m) and concentrat&%%p give the TFA salt of the
title conpound (8 ny, a white solid. 1H NWR
(DVMBO-d6) S 11.00 (s, 1H), 1 (s, Say;, 8.18-8.16
(m 2H), 7.72 (dd, 1H, J = . M Hz), 7.36-7.28
(m 4H), 7.14-7.09 (m 3H), 4.62 ﬁH) 3.69 (s,
2H), 3.22-2.85 (m 6H), 2.03-1.9 anN H, 1.68-1.65
(m 1H); MS(ESI+) nfz 510.2 (M+ H+. 20 EXAMPLE 171

10 HOAH  Nert-Bdty (1-(@4-(ietHyl€ho Ypyid-db[2,1-f1[1,2,4]triazin-5-

15

20

yDmethyl)azetidin-3-yl)methylcarbamate

Prepared in a similar manner as Step B of Example 166 to give the title
compound (31%) as a white solid. '"H NMR (CD;OD) & 8.12 (s, 1H), 7.72 (d, 1H, J =
2.4 Hz), 6.81 (d, 1H, J = 2.8 Hz), 4.07 (s, 2H), 3.46 (t, 2H, J = 8 Hz), 3.34-3.33 (m,
1H), 3.20-3.18 (m, 2H), 3.08 (t, 2H, J = 7.6 Hz), 2.65 (s, 3H), 1.44 (s, 9H); MS(EST")
m/z 364.3 (M + H)".

F NH,
BocHN U
—hvy o

=7 >N
\ N\N/)
B) tert-Butyl (1-((4-(4-amino-2-fluorophenoxy)pyrrolo[2,1-f1[1,2,4]triazin-5-
ylmethyl)azetidin-3-yl)methylcarbamate
Prepared in a similar manner as Step C of Example 166 to give the title

compound (33%) as a brown solid. MS(EST") m/z 443.2 (M + H)*.
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O NMNMN F
1-(4- (5-(((3R 4R) - 4- Am no- 3- hydr oxypi peridi n-1-yl)nmeth

W@ kgoppe4sad of 2, 1- f] PCT/US2005/023099
[1,2,4]triazin-4-yl am no)phenyl)-3-(2-(4-fl uorophenyl)
acetyl)urea - 158 WO 2006/ 004833 PCT/ US2005/ 023099 H
N NH 2NOOO0 F A

2 &F 1G5 @henxa%l SfiShkdigihrry e BasRpertae T

mrml) iérj[ﬂzea]m&mﬂmﬁuﬁ ﬂﬁofépﬂ&. 1)@(%@%&&%@@ d¢eBurea

was ad 4-f 1 uor ophenyl )acetyl "i socyanate (
0.32 M anpaxcxl unemanul@ompmm ds ExahpExdad gl%)the I‘Aﬁ@ eomp@ind (4%)

5 1 wsiedtitetdo LIPS g1 TRo A8 {856 i se.15 o

W"%}%Z%@ﬁéﬁ@%}?' 3 CONEBN A g mgaﬁi&s %@%ﬂ;@ﬂmﬁus

edti Ag. €n a preci plt started t or
t MY 4 agid 4lagn, 23004 06-3L 980, 121D, B 69@5 PIBVA pO-2&7dm, H0; MS(EST)
10 allowed to sit for 2 h. The solid fornmed was
fimkeordd (%t‘j}@ashed with small anount of et hyl
acetate and dried in vacuo to afford light yellow
crystalline conpound (200 ng, 449% . MS(ES1) m z 318.3

10 (MiH)+. H N ~NH HZN CERAMPLE £)0
1-(4- Am nophenyl) 3 (2-(4-fl uorophenyl )acetyl)urea To
a solution of
1-(2-(4- quorophe acetyl) - n| o-he ur ea
(200 ng, O0.63 I) in et et ate (A0 G
added 10% pal | adi ?c/%r/ﬁﬁ
NN

n (15 nmg) and

1-(4-(5-(((3R 4R)-4-Amino-3-hydroxypiperidin-1-yl)methyl)pyrrolo[2,1-
f1[1,2,4]triazin-4-yloxy)-3-fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea

HQ
N3
N SCHs
=" N
\_N. A
15 N

A) (3R ,4R)-4-Azido-1-((4-(methylthio)pyrrolo[2,1-f][1,2,4]triazin-5-
yDmethyl)piperidin-3-ol
Prepared in a similar manner as Step B of Example 166 to give the title
compound (65%) as a yellow foam. 'H NMR (CDsOD) § 8.36 (s, 1H), 7.99 (d, 1H, J
20 =2.4Hz),6.93(d, 1H, J=2.8 Hz), 3.92-3.88 (m, 2H), 3.35-3.30 (m, 1H), 3.08-2.90
(m, 2H), 2.72 (s, 3H), 2.14-2.10 (m, 2H), 2.00-1.91 (m, 2H), 1.47-1.44 (m, 1H);
MS(EST" m/z 320.2 M + H)".
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the flask was filled with hydrogen using a ball oon.
The m xture was stirred for 18 h, filtered and the

W@ a60aly#s83 was washed with ethyl acetate. The fPET/D81085/023099

was concentrated 20 in vacuo to give a solid which was
was triturated with small anmount of ether and dried

in vacuo to obtain the*@ksired compoand-NH80 ny) as
pal e yel | ow sol i d. (M+ H) - 159

WD 2006/ 004833 PCT/ Bre / -NH /~(N HN
G NO N F O N, Ndi
f | uor ophenyl ) acet yl ) ur ei do) pkenyl amt no) pyrrol o[ 2, 1
f]1[1,2,4]triazin-5- yl)nmethyl am ni um brom de 5

To a solution of (4-chloro-pyrrolo[2,1

f]Bl 2, ean,mmm«@Ahﬂm-nmaorophérﬂixbmﬁmm,ummqnvrﬂ&m-s-
(7 nmol , Conpound B of Exanple 154)

chI or of wmﬁ(lwlb4ﬂlﬁomr@ay~éw

(1 584 a”b%%%!;ﬁ nlyh 1)11% §13§1ﬁee1f ar%%g [ Sge?\/\ég)n% e1[6§ &2) u{rveea%he title

5r eédmpodnar(zmm as d bowii 6lid! MISWEST) £iRBRD @@ HI@pm
e

10

15

20

tenperature, concentrated in vacuo and t resi due was
triturated with 10 acetonitrile. The resultlng solid

A ETTN S ST TRTAR R M

yl) pyr r g, BiRridzibl4-yloxy)-3-fluorophenyl)-3- 2 4-fluorophen lac tyl
[1,2, 4]triazin-4- yflamY)no) henI;/ y3) 5 2 Iugro g}n;/iy)urea

ac et yI ) Eh@a@cylur@a wa%mmrp@m $img d@nner as Example 155 to give the

£ o B A5 ST it i b - Biegpriste 35 me, 006

1f 1 thgﬁ a [ in
B0 s an pUDTECL by o e

azﬁr@@pﬁl}rlehthme m1Q 028 mmol) Golowarbly, wier 0AIrOpB M) stirring at

A Wy BNk AT e o
andPReSThd fpRophRsd @kl Q'ei@&)%ﬁent%lfb% AGHED hdl (BN Ehe \W@ssadded

extracted wth chloroform (3 x 8 nmL.). The conbi ned
or@ahz mlémld aencsninged tacgive thet TA mit ofrthe titlel corhpowgidu(8 mg, 17%)

the CLEACS o A9RAIR B IS 1Y 50t T, 10.55 (s, 1), 8.18-8.16 (m,
2H),7.72 (dd, 1H, J = 12.8, 2.4 Hz), 7.36-7.28 (m, 4H), 7.14-7.09 (m, 3H), 4.62 (s,
2H), 3.69 (s, 2H), 3.22-2.85 (m, 6H), 2.03-1.98 (m, 1H), 1.68-1.65 (m, 1H); MS(EST")
m/z 5102 (M + H)".

EXAMPLE 171
HQ

H
- N
HoN /©/ >—NH
N HN o
o)
<" N
\ N,
N F

1-(4-(5-(((3R,4R)-4-Amino-3-hydroxypiperidin-1-yl)methyl)pyrrolo[2,1-
J[1,2,4]triazin-4-ylamino)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea
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The above crude solid was dissolved in tetrahydrofuran
(3 m), triphenyl phosphine (80 ng) and water (0.02

workgocmeses added and the resulting reaction m RCT/US2008623099

10

15

20

heated to reflux for 2 h. The reaction m xture was
cooled to 25 roomtenperature, concentrated in vacuo
and the crude product was purified by preparative
reverse phase HPLC. The appropyiate fractions were

coll ected, concentrated _ad tNeated with 1 N HOA (2
m.). The sol ution was co@{tr?ﬁ—&d—lin vacuo,
di ssolved in water amgnNydphi A zeg—tQ obtain the title

compound (48 nmg, 47% -160 WO 2006
PCT/ US2005/ 023099 over three steps) a white solid.
1H NVR (CD3OD) S 7.87 (s, 1H), 7.77 1H), 7.65 (d,
2H J =8.4 H), 7.46 (d, 2H, J = 8.3 HA, 7.28 (dd,

J =5 98 (t, 2 H J=

8 Ay) e B2 Eluemp@ngﬁﬁﬁetﬁg%& 'BFr"E%e'EaWeas 63 (s, 2H

, 3.9 T ! 0 rofuran
> Rl o 0 1 ey
t ,(13dnl5 at Bodin Hzﬁpe/rdﬂﬁ(e[iﬂs—la)iiled 2—(/5-§|l&ott)lp(1%my{)ab§tyl-l-isol\<|:y§|nate (2 mL,
EXAMPLE 172 O E ~ ~ ~ ) )

1-4-3 Ve tpliens, Sogroypg préfrﬁwﬂl@yﬁ)f&%%%b\z g gﬁpmreo{%s 1
f ]c%)?lc&'tr% ?11 lil @%Lﬂfﬁggﬁ&?ﬁﬁle Ws d solv in ethyl acetate (5 _?_ The

uoro uor op eny acety urea .

-sb%hﬁ(oﬁ -vx(a(s 41oaity nopiepeatied on rdtanyl vapdrhtpk Wwithoutdieafi®s. When a
fl[1 4]1tri azin-4-
yl mswsuage stRiiest SRt flask was emov e FTEpHBA IR ERITTGF and

I I

critheff e, THE ol EERED By HRe a0 Rl SRR i amount of
f Qitlh}il\a&datbﬁn@dﬁéd/in vlhotd a‘fﬁ)rd Bight yeﬂ)lo@}&%yﬂtﬂhhé coripdund (200 mg,
(o.5m§% vva added to 15 solubilize the reaction.
Af44&)- S(ES @1/@318\’3 MgrHp -h, a second shot of
pyridine (6 uL) and acetyl chl ori de (5 L) was added.
After stirring at rt for 1 h, the reaction was dil uted

wth ethyl acetate (10 nL), washiéd with 10% aqueous
’ d
odi

[ithiumchloride solution Hy brine (1 x 5 nL
each), dried over anhydrous s | fate, and
concentrated in vacuo. THé crude” prgfucy was purified
by reverse phase prep hplc. 20 The appr, '
fractions were concentrated in vacuo a
added (2 x 2 nlL) and concentrated to giv-Fthe TFA
salt of the title conmpound (15 ng, 39% as a

B) 1-(4-Aminophenyl)-3-(2-(4-fluorophenyl)acetylurea
To a solution of 1-(2-(4-fluorophenyl)acetyl)-3-(4-nitrophenyl)urea (200 mg,

0.63 mmol) in ethyl acetate (10 mL) was added 10% palladium on carbon (15 mg) and
the flask was filled with hydrogen using a balloon. The mixture was stirred for 18 h,
filtered and the catalyst was washed with ethyl acetate. The filtrate was concentrated
in vacuo to give a solid which was wﬁs triturated with small amount of ether and dried
in vacuo to obtain the desired compound (180 mg) as pale yellow solid. MS (ESTH
m/z 2874 M+H) ™.
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white solid. 1H NMR (DVBO-d6) 811.00 (s, 1H), 10.55
(s, 1H), 8.19 (s, 1H), 8.14 (d, 1H, J = 2.8 Hz), 7.89

W@ 2006833 = 7.2 Hz), 7.71 (dd, 1H, J = 12.4, PCHUWP;/023099

7.43-7.28 (m 4H), 7.14-7.07 (m 3H), 4.54 (s, 2H),
3.68 (s, 2H), 3.45-2.42 (m 3H) 31231025(m 2H)

1.88-1.85 (m 2H), 173(s 52150(m2|—|)
MS(ESf) mlz 578. Br M%+ H) +. i’sl?l?’ - 161 WO
2006/ 004833 PCT/ US 023 NN H

Nl -(4-(1H Pyrrol o[ 2, bpyr d|n4ylo) 3-f | uor opheny

[)-N3-(3- nethoxyphenyl mde, trifl
acid salt r / N-~~OH RN { 1J\V 1 1000
3-(4- (1HPyrrol o[ 2, 3- b] pyr i n- 4-yl oxy) - 3-fl 4
am no) - 3- oxopropanoic acid To a solution of

4-C1H- pyiN-diethd:$-(-@(3-@-@- 4- yl oxy) - 3- f | uor obenzenam

Creciz f?w%bfnﬂaacew&u@%‘éﬂ%ﬁgﬁéﬁfﬁq AR, Al

3-chl or gy, 3.7 mmol, Aldrich),
follo @)'f?@'ﬁyr. E&‘ he resulting m xture was
stirredlat sel&ﬁox@of @Fclﬂoxb-pyﬂmh)[ﬁﬂ)y‘ﬂ [Ur2e4 ] triversn- diyﬂmtthyﬂ)—
with CH2C12, shed with sat., KH2PX4, and dried ov

My anpBOnIHD,Bromide (43 me, Dol fogmonnd Bstidramp {154) in

O i 05 .53 ot MRS 1 Bt o

( 180mhy, Oadefsbﬂ'dnﬁlhelﬁn)NmenvddZ@ated at reflx dbr ®h.CThe fmﬁlture was
h, neutralized with 1 NHO to pH 4. EtOH was renopv
f renpladde reQin SempsRatHe EQNCEN MBI YasHe e@hthﬁrr%%@m‘@a%ﬂanated with

10t h&eﬁ)?lkth%. e re%ﬁftllng %Eﬁ&i was used in the next step without purification.

15

20

25

D) 1-(4-(5-(((3R,4R)-4-Azid0-3-hydroxypiperidin-1-yl)methyl)pyrr010[2,1-j]

[1,2,4]triazin-4-ylamino)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea

To a solution of crude N,N-diethyl-N-((4-(4-(3-(2-(4-
fluorophenyl)acetyl)ureido)phenylamino)pyrrolo[2,1-f][1,2,4]triazin-5-
yDmethyl)ethanaminium bromide in chloroform (3 mL), were added (3R,4R)-4-
azidopiperidin-3-ol (0.28 mg, 0.2 mmol, WO 04/058144) and triethylamine (0.2 mL).
The reaction mixture was stirred at 60 °C for 2 h, cooled to room temperature and was
then washed with water. The aqueous layer was extracted with chloroform (3 x 8
mL). The combined organic extracts were concentrated in vacuo to give the crude
product as a yellow solid.

The above crude solid was dissolved in tetrahydrofuran (3 mL),
triphenylphosphine (80 mg) and water (0.02 mL) were added and the resulting
reaction mixture was heated to reflux for 2 h. The reaction mixture was cooled to
room temperature, concentrated in vacuo and the crude product was purified by
preparative reverse phase HPLC. The appropriate fractions were collected,
concentrated and treated with 1 N HCI (2 mL). The solution was concentrated in

vacuo, dissolved in water and lyophilized to obtain the title compound (48 mg, 47%
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by filtration. The solid was then rinsed with H20 and
dried (MgS04) to afford the title conpound (670 ny,

WG/ 0eu838 bei ge solid. LGOI MS(ESr) in/z 330 (MET/HB2005/023099

10

15

20

25

20 B)
Nl -(4-(1H Pyrrol of 2, 3-Db] pyr| di n-4-yl oxg)-S-fI uor opheny
| )oveBthf:-steps) meh@ﬂgli¢nﬁNhﬁh{@lé30D} 718U ds,d&bet i7¢ (s, 1H),

S5%65 R b 2 Bl el o 1 40, ) 325)(04.2H , 7 =54, 84 Hz), 7.06

f '(HOHBE’B@@)(! @rﬁ npé 83 }@Z(P@WO(FB?QOZ}S) ach g;r(slﬁﬁ 83 (5021215) 3.56

was adde
mfbf 9,,2H)o$ E@\&eld) (bys 32Hifef B62y85e(bz e,rﬂeﬁl)l, 23@6((11181 ri@{ J 1QL8EIZ) 1.91

2006/ 004833 20 Q.15 nmol ) and DVAP
(B0 = FH LT NS dd2Raat AN D45 C for 4 b The
desired product was purified by prep-HPLC to give the
title conpound (17 ng, 62% as a white solid. 1H NWR
(CD30D) 8 8.15 (d, 1H, J EXAMPHE)1727. 80 (dd, 1H, J =
11.8, 2.2 Hz), 741(d 1 H, J-é&g 7.29-7.38

(m 2H), 7.23 7. —8 5 Hz)
7.00 (dd, 1H, 3, 11Hz
Hz), 6.60 (dd, Hl\b«-@ 8. 3, Hz)o 6051

3.3 Hz), 3.90 (s ES1) nn/z 435 (M + H)+
EXAMPLES 174-236 The e 174-236 illustrated in
Table 3 were prepared 3J(4-(1H 10

pyrrol o[ 2, 3-b] pyri di n 4-yl dXy) - 3- f | uor ophenyl ani no) - 3-

col RS TG i) %ﬂﬂ%%i)@p{g@“ﬁ?el A B pAytoxy-

and DMVAP i n DMﬁ S (R(LHu6E adetylidregd by
prep- HPLC (H20/ I\/le 0. 1%%‘ g Og)l en?BBSWS]))O% Ve OH

over i0r anﬂ ($d4mmaomrﬁilnmwmtwﬁmo¢mudﬂm[)1 2. Aldazin-4-

R G e i A TR o) Rl L OB Rt

I
N% p%eo tn%% gié!th 1dne chN‘l\}éig%}i nf(iR/HwFalgg fﬁdé}l ;L\;'zndﬁle%/ﬂfbﬁ)m mmol)

followed by acetyl chloride (5 pL, 0.067 mmol). DMF (0.5 mL) was added to

solubilize the reaction. After stirring at rt for 2 h, a second shot of pyridine (6 uL)) and
acetyl chloride (5 pL) was added. After stirring at 1t for 1 h, the reaction was diluted
with ethyl acetate (10 mL), washed with 10% aqueous lithium chloride solution
followed by brine (1 x 5 mL each), dried over anhydrous sodium sulfate, and
concentrated in vacuo. The crude product was purified by reverse phase prep hplc.
The appropriate fractions were concentrated in vacuo and toluene was added (2x 2
mL) and concentrated to give the TFA salt of the title compound (15 mg, 39%) as a
white solid. '"H NMR (DMSO-ds) § 11.00 (s, 1H), 10.55 (s, 1H), 8.19 (s, 1H), 8.14 (d,
1H,/=2.8Hz),7.89 (d, 1H, J=7.2 Hz),7.71 (dd, 1H, J = 12.4, 2.4 Hz), 7.43-7.28
(m, 4H), 7.14-7.07 (m, 3H), 4.54 (é, 2H), 3.68 (s, 2H), 3.45-2.42 (m, 3H), 3.12-3.10
(m, 2H), 1.88-1.85 (m, 2H), 1.73 (s, 3H), 1.52-1.50 (m, 2H); MS(ESI") m/z 578.2 (M
+H)*

EXAMPLE 173
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N1-(4-(1H Pyrrol o[ 2, 3-b] pyridin-4-yloxy)- 437 F 174
ja 3-fluorophenyl)-N3-(4-fluorophenyl)-N3- N

woreaohpb4sad onam de Me 175 i PCT/US2005/023099

10

15

20

N1- (4-(1H Pyrrol 032, 3-b] pyridin-4-yloxy)- 406 . N
3-fluorophenyl)-N -(pyridin- 3 Hyl)mal onam de 176 F

N1(4(1H-Pyrrolo[23ppr| n- -yI 441
3-fl uorophenyl ) - N3- (2, 4- op nyI onam de
-163 WD 2006/ 004833 PCT 05/ 23 9 /- PLE NR1R2

Conpound Nane LC/MS # YMrH)+ 177 ~

N -(4-(1H Pyrrol 03 ]pyr|d|n4yloxy5\/| 420 H~
3-fl uorophenyl ) - N ( in-3 Imeth 1) nmal onam de 178
N - (4-(1HPyrrol of & 3-R] pyri di n-4-yl oxy)- 369 H
3-fluorophenyl)-N3-al |l yl mal onam de 179

N1- (4- (N*@VOIHJP%'&&Z Bluqyymdiw-ﬂoxlymmuoraﬁﬂeﬂm)-N3 3-
3-f 1 uor ophenyl c clo ro | mal onanmi de 180

N - (4- (1H Pynet pw@eaybm}anamnﬁemmu@x%cetlsawd saltoH

3-fluorophenyl )-N3-(2 N'--~ h drox ro |)mal onam de 181
2 N-(4-(1HPyrrol o[ 2, 3-b] pyri di n-4-yl oxy) 400 N\
3-fl uorophenyl) N3- ( 2- am no 2 HHrreth 1 | ) mal onami de
182 “AIN N1-(4-(1H Pyrrol 4 yl oxy)- 437
H 1 3-fluorophenyl)- uor be yl) mal onam de

a®

N 2

H N

A) 3-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenylamino)-3-
oxopropanoic acid

To a solution of 4-(1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorobenzenamine
(900 mg, 3.7 mmol, Compound B of Example 132) in CH,Cl, (30 mL) at —40 °C, was
added ethyl 3-chloro-3-oxopropanoate (555 mg, 3.7 mmol, Aldrich), followed by
pyridine (1 mL). The resulting mixture was stirred at —40 °C for 1 h. The mixture
was diluted with CH,Cl,, washed with sat. KH,PO,, and dried over MgSO,. The
mixture was filtered through a short pad of silica gel, eluting with 2% MeOH/EtOAc
to give a brown oil (1.1 g). The ester was saponified in EtOH (15 mL) and NaOH (1
N in H,0, 15 mL) at 0 °C for 1 h, neutralized with 1 N HCI to pH 4. EtOH was
removed from the reaction mixture under reduced pressure and the solid was collected
by filtration. The solid was then rinsed with H,O and dried (MgS Oy4) to afford the
title compound (670 mg, 55%) as a beige solid. LC/MS(ESI") m/z 330 (M + H)".

B) N-(4-(1H -Pyrrolo[2,3-b]pyridin-4-yloxy)-3-ﬂu0r0phenyl)-N3-(3-
methoxyphenyl)malonamide, trifluoroacetic acid salt
To a stirred solution of 3-(4-(1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-
fluorophenylamino)-3-oxopropanoic acid (16.5 mg, 0.05 mmol) in DMF (0.4 mL),
was added HATU (38 mg, 0.1 mmol), followed by 3-methoxybenzenamine (18 mg,
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183 N -(4-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) - 425

3-fluorophenyl)-N3- H cycl oheptyl mal onam de 184 Cl
WON2606404833H Pyrrol o] 2, 3-b] pyri di n-4-yl oxy) - 474PCT/US2005/023099

3-fluorophenyl)-N3-(2,5- HC

dichlorophengl)nalonanide

- 045 muApbynd BINGAR (3 mg) sl mixiara et drgtpd aubs’C for 46 Top desired

;g@@p%@%&%ﬁ%ﬁ %X él\%pgéj’ﬁ%g rf?};gqﬁﬁ bhe compound (17 mg, 62%) as a
N white 6dike. PN ﬁfgﬁsg)_ﬂg]haosf.u (iiéﬁaﬂjﬂ Q8 YY), AR (dd 1H, J=11.8,2.2

3-fl uorophenyl) - | oro-
| Ha), GpHeidy 1§ Gk @.29F7. 38, 2H), 7.23 (m, 1H), 7.12 (t, 1H, J=8.3

s N bR ko3 Tayb bl Y 8 Bdotid 1 b s,
bup yl - , .
Nu?% 4@(“)‘; ﬁﬁ%(rﬂlﬁio I?gfgbgelgj})g §.r9ib' (5, 3H); I)ﬂc:l(\)/{(syqa_sr?1 mfe 435 (M + H'.

3-fl uorophenyl)-3-(azepan- | -yl)-3 oxo ro anam de 189

Al I N-(4-(1HPyrrolof - b rjdin-4-yloxy)- 371 N
3-fl uorophenyl)-N3-isop gﬁ‘a@ H 190

N -(4-( hidjy A= 4 3 -(4-(1H-
3 1 tor ooty SEURNIL AU By Fad 3 ke priBarpattom goca-1A
10 20p¥at10RE8 B]pyEdinuUBRR H)-8-ZR0 D hefplaivitlol= 3 NR opbpaadsip acidd
Nane LC/I\/IS#éI\/H—H)+ 191 n ) ) )
N (Gompoppd Ay pf Bxaspmle 373) g theicqirespgnding amings 7n thepppsence of
3- f{h‘ﬁf,‘iﬂ?ﬁm’ bld DRIAP in DMF. The crude products were purified by prep-
prep
HPLC (H,O/MeOH/0.1% TFA, gradient 35-90% MeOH over 10 min, 20 x100 mm 5
um YMC ODS-A column). The desired fraction(s) was/were centrifugally evaporated,
15  weighed and analyzed by LCMS (H,O/MeOH/0.1% TFA).

TABLE 3

H %
F N N,
UW Re
o O O
N

N
EXAMPLE NR;R; Compound Name LC/MS
# (M+H)*
174 ‘ F Nl-(4-(lH-Pyrrolo[2,3—b]pyridin—4-yloxy)- 437
A /©/ 3-fluorophenyl)-N>~(4-fluorophenyl)-N>-
N methylmalonamide
Me
175 = ] N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 406
S /@1 3-fluorophenyl)-N’-(pyridin-3-
ﬁ yl)malonamide
176 P F | N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 441
£ Kj/ 3-fluorophenyl)-N°~(2,4-
H difluorophenyl)malonamide
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H cycl opent yl mal onam de 192

Nl -(4-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) -

w@2dobetsaphenyl ) - H cycl ohexyl mal onam de 19BCT/US2005/023099

411

N -(4-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) - 405
3-fluorophenyl)-N3- phenyl mal onam de_ 194 N NH
N EXAMEBIE Pyr r VR{R2, 3- b|| pyri di n- €Coppoxyd Nage5 ' k , /| LC/MS
[{ >/ #3-f1 yorophenyl ) - N3- (1H pyrazol -3 H yl ) mal onam deé (M+H)*
195" N-~( &- PyTT Ol O[ 2} |
N | §l7F| uol dpheny - ?3[41?4 P 9&_ 2 b )d:m ﬂ%()l@'gl 420
Me N - (4-(1HPrr m¢ 8‘?y y6 420
3k - N3- | r\|
vyl ) mel78nani| desL 97 ~_~ N'-(4- (I’H Pyrrolo[2 3-b]pyridin-4-yloxy)- | 369
N - (4- (1H Pyrrofjo[ 2, 3- b] pfiupriphenydyNorYylmaloramids
3T Ll%ophf*nyl % %3 3] N-¢4-( 141 @yﬁ%mk yridin-4-yloxy)- | 369
N Cac(an byrrold 2, 3 3ﬂ“°r§’ hegl)' ) 421 A
3-('“£“p..).y.;.ro?'[>’2.]$3ié¥‘?p il 3 .,-a.cnar o ;
109 I8 - ( ol of 94’% PYAtiol hy 559;93 Tise- | 387
N N Ve 3 fI uor}gphe w ) bRl M%Nt ﬁ? azol -2 H
yl ) mal onanild hydroxypropyl)malonannde
N - (4841H Pygr ol of %(@ b]] Fy-(4- G PgeylofX§ PApy#idlin-4-yloxy)- | 400
3r f 1 uor opherytn<"N3\ (52f | 31@in6rophertyFN’-(2-amino-2-
REt hyl phenyl ) il onani de| %@t%ylprgpyl)malonannde
= IHPyyrolof 2,3 Y _ -
3 f aigrkophe ﬁi/\l - iy '?9}4 %wb]py?l‘afn 4-yloxy) 437
: uorophenyl) 3-(4-
net hyl phenyl ) ge
(4= (1 PYrrol of 2 3- b] pluqrabenzylmalopgmide,37
183 N -(4-(1H- Pyrrolo[2’ 3- b]pyrldm 4-yloxy)- 425
S 3-fluorophenyl)- -N*-
H cycloheptylmalonamide
184 Cl N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 474
3-fluorophenyl)-N-(2,5-
EN
H Cl | dichlorophenyl)malonamide
185 cl N'-(4-(1H-Pyrrolo[2,3-blpyridin-4-yloxy)- | 453
A 3-fluorophenyl)-N~(2-chloro-6-
N methylphenyl)malonamide
H Me
186 Cl N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 457
& 3-fluorophenyl)-N~(2-chloro-6-
N fluorophenyl)malonamide
F
187 N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 461
;“\N 3-fluorophenyl)-N>-(3-tert-
H butylphenyl)malonamide
188 S N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 411
N 3-fluorophenyl)-3-(azepan-1-yl)-3-
oxopropanamide
189 | N*-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 371
& \u 3-ﬂuor0pheny1)—N3-isopropylmalonamide
190 J< N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 385
& \N 3-fluorophenyl)-N>-tert-butylmalonamide
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202 q 3-fluorophenyl)-N3-(4-fluoro-2- N

nmet hyl pheny

WON1006404833+ Pyrrol o] 2, 3-b] pyri di n- 4-yl oxy) -

| ) mal onam de

Me 203

3-fluorophenyl )-N3-(3-fluoro-2 HF

43 7PCEIUS2005/023099

met hyl phenyl ) mal onam de  _Me - 165 WO 2006/ 004833
PCEKWSZPI05 / OZBQ@BIRZEXAI\/PLE NR1R2 (ooipoud iNabieme LC/ M5 # LC/MS
(MtH) 204 (M+H)?
NETaR T DTTOrD RVTLPITR, rr w@?ﬁm Tioxy)- | 397
3tfl uoropheny H g 9 ogl am de 3
205 F, N[ (ro PR Ib‘g _4-yloxy)- 441
3Lfluor nphnnvl \HI\R (? '% qpepiyitelanam En\/l Y el onani de
206 H9R1- (4- (1H N6 Wyrrdohi A-DYpysid-4-vawy)- | 411
\{ ~/ 3-fldorgph - N33{ﬂhbkophdqll)—5 -N yl ) mal onam de
H 207 N1-(4- (1I—HPyrroI 0 @cﬁymkﬁmaldiﬂaﬁn&e yl oxy)- 447
3Ff Uplltllyl)'l\lo 2= || i
LA o AT TR |
453 Me , S-f o ny
net hyl phenyl ) maHonami dej H 209 N
NL- (4t941H Pyrr ol ONENB- b] Fi(4-dimnPgrrylopX I ipydiith-4-oxy)- | 395
3rf1uor Opheny}‘\lh-l nzy3 MRbRPASYIEN>-(1H-pyrazol-3-
H yl)malonamide
195 Z | N*-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 406
;\N SN 3-fluorophenyl)-N>~(pyridin-2-
H yl)malonamide
196 Me_~ N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 420
“;\N Sy | 3-fluorophenyl)-N-(3-methylpyridin-2-
ylDmalonamide
H
197 £ /\)< N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 413
N 3-fluorophenyl)-N~(3,3-
H dimethylbutyl)malonamide
198 4 Nl-(4—(1H—Pyrrolo3[2,3-b]pyridin-4-yloxy)— 421
3-fluorophenyl)-N"-(2-
~
H OH hydroxyphenyl)malonamide
199 S \ N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 426
& \N/L\D—Me 3-fluorophenyl)-N-(4-methylthiazol-2-
H 1)mal id
yl)malonamide
200 Me N*-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 437
A :@\ 3-fluorophenyl)-N>~(5-fluoro-2-
H F | methylphenyl)malonamide
201 F | N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 437
A 3-ﬂuorophenyl)—N3-(4-ﬂuoro—3-
N Me | methylphenyl)malonamide
202 F Nl-(4-(lH-Pyrrolo[2,3—b]pyridin-4-yloxy)- 437
A 3-fluorophenyl)-N>-(4-fluoro-2-
H methylphenyl)malonamide
Me
203 N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- | 437
‘;\N . 3-fluorophenyl)-N>-(3-fluoro-2-
Ho methylphenyl)malonamide
e

- 165 -




210 Me N1-(4-(1H Pyrrol o[ 2, 3-b] pyridin-4-yl oxy)- 449

3-fl uorophenyl ) - N3- ( 2- net hoxy- 6-
woreaohpb4sbenyl ) mal onamide H A Me 211 i |

N1- (4-(1H Pyrrol o[2 3- b] pyri di n-4-yl oxy) -
ot hvl mal onam de

3-

flunrnnhp

n\/I \- nhpn

433
212 N N

PCT/US2005/023099

-1 ugr ophg

EXAMPES 1

r ol AR b] p
nyl ) - N3- (pyr

yri di n- 4- yTampound 20ne

di n-4- yl)mal onanm de 213 H

LC/MS
(M+H)*

-f 1 uor ophg
- (3-(4- (1H

- (dygglH

oxy) - 3-fl

A

rrol o A3-D
H-
, 3t

uor opheryyl am

nam

RY '(4 I?‘P?rr%io?ig)b’]%‘f‘kﬁnﬁ?}%ﬁyi- I

D_XE
Ely ﬁ%; malonarmde

439

3
3
2
y
o
N
3

1- (4-
WD 2006/ 004

opr nma

fl uorophe

1H Ryr r ol

am d
3- b
nﬂh H

833NPCT/ USZ0p

'do}be

ﬂr§ 2 3 b]p}Z ifin-4-yloxy)-

Orfp 8n3f am de - 166
XY gny WEIE ARLR2

441

a Na

1H RByrr
- f I uor ophe

me LC VB % (

|
%H’yrrol o[ [ Y

;v_tzt%ifgp o I

n- 4—y10xy)

i de
|n 4- onxy) 481

444

ophe

3-fluorop

2 1H Pyt r ghQ

nyt=NS=(4-

3-

henyl 3
P

H

b

"“yi,ézgﬂpya@%* TR

uorop enyl
isopropylphenyl)malonamide

447

208

Cl

Me@
N

Nl—(4-(lH-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluorophenyl)-N>-(3-chloro-2-
methylphenyl)malonamide

453

209

N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluorophenyl)-N°-benzylmalonamide

419

210

N l—(4—(1H—Pyrrolo[2,3-b]pyridin—4-yloxy)-
3-fluorophenyl)-N’-(2-methoxy-6-
methylphenyl)malonamide

449

211

N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluorophenyl)-N°-phenethylmalonamide

433

212

N'-(4~(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluorophenyl)-N°-(pyridin-4-
yl)malonamide

406

213

N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluorophenyl)-N-(1H-indazol-5-
yl)malonamide

445

214

2-(3-(4-(1H-Pyrrolo[2,3-b]pyridin-4-
yloxy)-3-fluorophenylamino)-3-
oxopropanamido)benzamide

448

215

N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluorophenyl)-N>-(3-

phenylpropyl)malonamide

447
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henox hen 1) mal onanm de 219 -
N1- (4-(1H Pyrrol of 2, 3-b] pyri di n-4-yl oxy) -
w@2dobrotsaphenyl ) - N3- (3 benz 1 hen |) nmal onan deP@R0S100$/023099

N1- (4-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) -

~ -

495 H
430 N CN

3-fluorophenyl)-N3-(3 H cyanophenyl)mal onam de 221 NC
, | BXAMPLEH PyrNRIRY] 2, 31 b] pyri di rCetnpdundNemet30 | LC/MS
3t fl ugr ophgnyl ) - N3- (2 H cyanophenyl ) mal onam de 222 , (M+H)*
311 AophdnT) i ‘*’gﬁ°§§’39ﬁﬁ>‘fﬁi§-§%ﬂfxyzm 481
il NL-(4-(21 , sz?loxy) 445
3L f 1 uor ophe nylvg\ ' ¥ Walq11
i nden-5-yl 24
N1-(4 ¥1?--L D\/r ol 0[ 2 3l blovridin-4-v| ox\v) A7A4 |
“Fludtidphenyl) -Ne- (2 BVHE HFByee 9@?&&!%%1%')- 481
d 225, F|NIL-( @] r 3-dluofaphenyd]-Py(4-di n- 4- yl oxy) -
441 | 3-fljudrophe NBiph&yd)nkdldnamide
di fl uor ophe nyIN) mal onam de 226 0 NH2 (R)-
NL- (£2181H Ryrr [ 2, ]NﬂL(4-dim-P4rrrol%@23 b]pyridin-4-yloxy)— 497
y °X|y) ﬁﬂlw‘th s h@ﬂe@r m RA(H |
oxo- | - phenyl et hyl ) mal onpgg 1 id
1= \a&pm FyTTOoEa 2, 371 LA CTHP Xio%gngglll)yif)dln 4-yloxy)- | 495
3Fflu opher}ylg %?N 1 “YIoXy
di hydr o- 1Hi nden 1-yB) ng gH -4
2006/.004833 _PCT/ US2005/ mhenyl)malonamde
220 N*-(4-(1H- -Pyrrolo[2,3-b]pyridin-4-yloxy)- 430
‘S‘S\N oN 3-fluorophenyl)-N>-(3-
H cyanophenyl)malonamide
221 NC N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 430
A 3-fluorophenyl)-N>-(2-
' H cyanophenyl)malonamide
222 /©/CN Nl-(4-(1H-PYrrolos[2,3-b]Pyridin—4—yloxy)- 430
3-fluorophenyl)-N°-(4-
j\ﬁ cyanophenyl)malonamide
223 Nl-(4-(lH-Pyrrolo[2,3—b]pyridin—4—yloxy)- 445
f\N 3-fluorophenyl)-N>-(2,3-dihydro-1H-
H inden-5-yl)malonamide
224 Cl Nl—(4—(1H—Pyrrolo3[2,3-b]pyridin-4-yloxy)- 474
3-fluorophenyl)-N"-(2,6-
;\N dichlorophenyl)malonamide
Cl
225 /@[F Nl-(4—(1H—Pyrrolo3[2,3-b]pyridin-4-yloxy)— 441
3-fluorophenyl)-N"-(3,4-
@‘\M F | difluorophenyl)malonamide
226 O0=~NH2 | (R)- N'-(4-(1LH-Pyrrolo[2,3-b]pyridin-4- 462
A yloxy)-3-ﬂuorophenyl)-N3-(2—amino-2-
” 0x0-1-phenylethyl)malonamide
227 HO Nl-(4-(IH—Pyrrolo[2,3-b]pyridin—4-yloxy)— 461
; 3-ﬂuorophenyl)-N3—(2—hydroxy—2,3-
\H dihydro-1H-inden-1-yl)malonamide
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EXAVMPLE NRLR2 Conpound Name LG/ MBS # (MrH) +

228 F ~aC

N1- (4-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) 457

w@2dobetsaphenyl ) - N3- (5-chloro-2 H PCT/US2005/023099
fl uorophenyl ) mal onanm de 229
-(4- (1 Pyrrolo[2 3-blpyridin-4-yloxy)- 444
3t EKuMBbEdny| )NRIRA 2- H Compound Name LC/MS
(kyanaet hyl ) phenyl ) nal pnam de CN 230 / (M+H)"
- TH Fyrrpl o2, 3- D i _
3-fl(3202ﬁ80phe r'\l‘%/fl ?D@k ~ ORe % X%{Q,@%g)b L}jd%ﬂ |4oyr11 rz de 457
NHAC 231 O|Ni- = n 4 0X
413 3-fl uqrophenyl )-(IE% fl‘t‘%tf’ iV %%‘?ﬁ an-y V)
4yl )2pal ongm de I~ 4-(1H-Pyrrolo[2,3-b r1d1n—4— loxy)- | 444
N-(4-(1I—|—Pyr;§o[ ]pygl(b( .ﬁeyrr [ i%y yoxy)
3t f | uor opheny NN furp f] &am decl 233
NL- (4- (1H- Byrr ol o[ 2, 3-b g}’?lf"d‘i‘ )p o¥< ogagpide oo
3L fl uorophenyl)-N3-(G¥ahs-2 H =
hydr ®3fcycl{ohexy| el onpNi (1 FDRY@8W[2,3-bIpyridin-4-yloxy)- | 462
NL- (4-(1H F’yréspol)@& b] pylubetpherkiyNox3) - 427 A Ne
3r f I uor ophenyl )ﬁ N3Y (ci st ZcetAnfibphenyl)malonamide
hydr oxycycliohexyl ) Rshonam de 23p5
g P||N133(14- g 1H Pyrr (@2, SNEII@yjfglmynol@wngmrgé@gmoﬁy 413
uor ophen ro
(S)- N - ?4- ({ ol of F233§£;6r 3 Bﬂle&ﬂk tha 28k
y nV\I\ 3-f1 llnrr\ han\ll \ gm no H-oxo
- phe et hyl ﬁﬂ @We W@Pﬁgqloﬂ 3- b]pyrldm 4-yloxy)- 409
3-fluorophenyl)- -N°~(furan-2-
ylmethyl)malonamide
233 Nl-(4-(1H—Pyrrolo[2,3—b]pyridin-4-yloxy)— 427
SN ,O 3-fluorophenyl)-N>-(trans-2-
H 6 ’ hydroxycyclohexyl)malonamide
234 N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 427
S ,Q 3-fluorophenyl)-N>-(cis-2-
ﬂ A hydroxycyclohexyl)malonamide
235 ~ Nl-(4-(1H—Pyrrolo[2,3—b]pyridin-4—yloxy)- 367
3 ”\ 3-ﬂuorophenyl)—N3—(prop-Z—
ynyl)malonamide
236 O=,-NH2 (S)- N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4- 462
A j/ yloxy)-3-ﬂuorophenyl)-N3-(2-amino-2-
H "© oxo-1-phenylethyl)malonamide

EXAMPLE 237

F
H
F N
IO '
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F F/ NOF O2~ NHN - 168 W) 2006/004833
PCT/ US2005/ 023099

WQ2®648B310r 0- N- ( 3-f |1 uor o- 4- (2- (pyri di n- 3-yl ) - REF/pyron©023099

5

10

15

20

o[ 2, 3-b] pyri di n-4- onxy)phenyI)benzanide
hydrochl ori de sal t NN O-Si M3 A)

4- Chl @r,ﬁyl]lﬂleqm-IVt(ﬁ1ﬂmrwll-@r(pyrl)im-ﬁryi)memy¢l))[21$1blnyrrrd;n-4-
l o[ 2, 3-b] pyridin utia

athi oror |14 pyr SErepSyPetaetiiediyasoguogide st oy
prepared according to Thibault, C et al. Og. Lett.
2003, 5, 5023) in DVF (50 nm.) at -40 C under N2, was
added NaH (60%in mineral oil, 880 ny, 22 mml). The
m xture was stirred at rt f mn, then cooled to
-40 T. To this solution wag 1 ded

(2-(chl oronet hoxy)ethyl )triN silane (3.67 g, 22
nmmol ). The resulting mxtyre was stirred at rt

overni ght. The m xture was @rhuted with Et OAc, washed
twice with 10% Lid, and dried o%dlesMgSOA. The title
conpound was purlfled

flash col um _ chronmat og
(oD cakgeior S - marh s iy b oL Ty relo g biRyridine

give th e &P 1 !

95 an o SSPIRA pRARIE P Slor A B 6L %) Mg

HOBreblaldd G- oirdfB g to Thibault, C. et al. Org. Lett. 2003, 5, 5023) in DMF (50 mL) at
—40 °C under N, was added NaH (60% in mineral oil, 880 mg, 22 mmol). The

mixture was stirred at rt for 15 min, then cooled to —40 °C. To this solution was
added (2-(chloromethoxy)ethyl)trimethylsilane (3.67 g, 22 mmol). The resulting
mixture was stirred at rt overnight. The mixture was diluted with EtOAc, washed
twice with 10% LiCl, and dried over MgSO,. The title compound was purified by
flash column chromatography (silica gel, eluding with hexane, followed by Et,0) to
give the desired product (5.6 g, quantitiatve yield) as an oil. LC/MS(EST") m/z 283
M + H)".

Cl
HO, AN
HO N N/

O
_\'—SiMe3

B) 4-Chloro-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrrolo[2,3-b]pyridin-2-
ylboronic acid
To a solution of 4-chloro-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrrolof2,3-
blpyridine (565 mg, 2 mmol) in THF (5 mL) at —40 °C under N,, was added n-BuLi
(2.0 M in cyclohexane, Aldrich, 2.4 mmol). The reaction mixture was stirred at —40
°C for 1 h and then treated with triisopropylborate (489 mg, 2.6 mmol). The mixture

was slowly warmed to rt and stirred overnight. To this solution was added 1 N HCI in
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B)
4-Chloro-1-((2-(trimethylsilyl)ethoxy)nethyl)-1H pyrro

wo oo/ 08+8k3 pyri di n-2- ylboronic acid 20 To a soPCX/UsW0823099

10

15

20

4-chloro-1-((2-(trinmethylsilyl)ethoxy)nethyl)-1H pyrro
lo[2,3- b]pyridine (565 nmg, 2 mmol) in THE (5 nL) at
- 4G, @(AWmiby, ang thegaixtard dend stirrd far 20(ming nepirglized with saturated aq.

B g and e it P e Piea St B Ty Y NSO,
t r ARSOREAR BT @nBerlith@idn WHderdeducBlBlesurd NBe Hil&EdthFound was

was slowy warned to rt and stirred overnight. To this

s ohwaineshasyselight deigd salid(6401mg, ruantitg@vayieidD 0BLOGIEST) m/z 327 M
PCT/,US2005/ 023099 H20O (20 nL), and the m xture was

stTfPed for 20 nmin., neutralized with saturated aq.

K2HPO4 sol ution and extracted with ether. The organic

| ayer was dried over Na2SO4. After filtration and
concentration under reduced pressurel! the title

conmpound was obtai ned as i ght~ b e solid (640 nyg,
quantitative yield). LC MBE 4 |z 327 (M 5 + H)+.
Cl NNN O--\-SiMe3 ONnN= NN

4- Chl oro-2- (pyridin-3-yl )-1-((2-<(tri met hyl si | yl') et hoxy
)met hyl ) -1H pyrrol o[ 2, 3-Db] pyri donﬂ\r_:éo Argon was
bubbl ed through a m xture of 4-chl oroSiMeg( 2-

trimethylsilyl)eth thyl)- 1H | o[ 2, 3- b] pyr i di
L&) VT bobihre e - (2 Hrimeay iy bethouompridl-h-
6. 97 3 I Pd( OAc) 2, 2-dicycl ohexyl phosphi no-

3 4, %’Y-"Féﬁ"ﬁj?'@pdﬁvﬁ‘gi, 22 Shenyl (405 g, 0. 85

nol ), &dn K3EB4bik1d MrowshH2fixtdd of AaMorol IN(RVE (50 nl)
for 10 min and then heated at reflux overnight. The

r demetbrlsig)athoryipethylad Hpyreled. b inyriginchalbaranicesh 6455 g, 17
W th urated.a HP. s ol Ut . titl e .
o R e SE D itk PR Ak T tibiStongrppino-
(si’l4r sa 0901’ bt 1CHBha) 0.89 nahblprMdkre M BOH,0, 34
pr oduct ‘ gj.prZOpg, 052%1{/%62%’ g;ﬂzas an oil. g)LC/ tIE/‘QS( (E)%ﬁ) n z2
36MmENin SJME (SGmL) kel O rynneng then Iated at reflux overnight. The reaction

mixture was diluted with EtOAc and washed with saturated aq. K,HPO, solution.
The title compound was purified by flash column chromatography (silica gel, 20%
EtOAc/CH,Cl,) to afford the desired product (3.2 g, 52% yield) as an oil.
LC/MS(ESIY) m/z 361 (M + H)".

/7 N/ |\

N= N N/
<o
_\—SiMe3

D) 3-Fluoro-4-(2-(pyridin-3-yl)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
pyrrolo[2,3-b]pyridin-4-yloxy)benzenamine
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20 --\-Si M3 D
3-Fluoro-4-(2-(pyridin-3-yl)-1-((2-(trimethylsilyl)eth

W@o0p0etsby/ | ) - 1H PCT/US2005/023099

10

15

20

25

pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) benzenam' ne - 170 WO
2006/ 004833 PCT/ US2005/ 023099 A m xtu
4- chl or &1Expyse pf ‘éiﬁhlogl-%(yyfldl{lﬁﬂdl‘ﬂr(KMIWFIMSIBYD?@?MWth)’D-

TR T
( Sménol, andZDIFEIZQ 3.5 indL, Pnd B i NMPRES iheatvas hédledin a sealed tube

seal ed tube at 185 Cfor 3 days. The m xture was

d| atdtSé dCuipt hdams Ode amgtuge Wﬂ%dlélued WithJgRAg 2aH Siltered tb@agh a short
® filt th
sars Bl Lo P s AR B Y S5 R0 el Ppibn ana

COdﬁB@llHV@r MBS PUIThE kigld coMpbliRBbRag %{riﬂm #AABbIAHABRYmatography
(silica gel, 100% CH2C12 to 50% Et QAc/ Cl2) to

af (sBicd 26l 400 STHAR, ior o EtOA/GB1,Cly to afffen%thfa@esaed prguct (295
o Omﬁi%' do iSRS, EAS RSO 45Y G Sl 2 O

3- Fl uor o- 4- (2 (pyridin-3-yl)-1H pyrrol o[ 2, 3-b] pyri di n-
4- yl oxy) benzenam ne A m xture of

3-fluoro-4-(2-(pyridin-3-yl)-1-((% Nty | silyl ) eth
oxy) net hyl ) -
1H pyrrol o[ 2, 3- b] pyri di n-4-yl oxy) l®nh am ne (275 ny,

0.61 nmol ), 15 tetrabuty niumifluoride (1 Min
THF, 4 nL), and 1, 2-diagn ng (9.2 nL) in THE (4
m.) was heated at 65 C 24 &€ sol vent was

renmoved i n vacuo. The residueHmas purified by flash

it S Bt A R R TR AU AL R
sol i d. HGkyYbEShmme 321 (M+ H +. 20 F)

2,6-Difluoro-N-(3-fluoro-4-(2-(pyridin-3- yI )-1H pyrrol
o[ 2, 3- bz]\p;wtm nﬁﬁrﬂuylloo‘ky% (oyeidis- §erénlzé(ar(@remethylsﬂyl?ethoxy)methyl)-

ygLoehlen DI A i la7s me.9.6L mmo | i 1.

4-
e AR B S50 ) A2 1)

2, BHHi(4 mio vals dnatod bt @hilCbior 8¢ h( Thesglven: Wemnm@ in viipo. The

reaction m xt s.stirred at 0

c oot Pat pi % T B 2oty i Bgtiob friedeh AMeQuUEOAD

PUblaffoffthB¥iesired product (180 mg, 92%) as a yellow solid. LC/MS(EST") m/z 321
M + H).

F 2,6-Difluoro-N-(3-fluoro-4-(2-(pyridin-3-yl)-1H-pyrrolo[2,3-b]pyridin-4-

yloxy)phenyl)benzamide, hydrochloride salt

To a solution of 3-fluoro-4-(2-(pyridin-3-yl)-1H-pyrrolo[2,3-b]pyridin-4-
yloxy)benzenamine (15 mg, 0.047 mmol) and pyridine (0.1 mmol) in THF at 0 °C was
added 2,6-difluorobenzoyl chloride (10 mg, 0.056 mmol). The reaction mixture was
stirred at O °C for 1 h, concentrated in vacuo, and the resulting residue was purified by
preparative HPLC. The desired fractions were lyophilized to give a white TFA salt,
which was dissolved in small amount of MeOH/H,O with 1 N HCl (0.2 mL). This

- 171 -



preparative HPLC. The desired fractions were
| yophilized to give a white TFA salt, which was
waele@sob4sasl in small anount of McOH H20 wi t h 1 PCTHATE2005/023099
(0.2 nmL). This - 171 WD 2006/ 004833 PCT/ US2005/ 023099
solution was then |[yophilized to afford the title
conpatipg wasithendyophilized torgffordghg tide cempyund| (B¢ sdlt,i1@.mg,148%) as a

85
b Jefiogsorgly ‘T BV D100 8y B S s 556t T pd ) 874 0, 11,
8. QL 4,
1294 iﬁgﬁz) 4he & :IHB_J7.63.%H(§)rh H?f.ng)((’Yd, 3&18%%@)&?&( r}nr%), 21638 (dd, 19, J
6. 24 2. 41H!,Z) 7.56- B35 (thiz4H), 3.100.0B(ESH) 6:131d AL, (64 Hz);

SN E’ﬁ%@%@ﬁﬁ% Mf@FnNst )O /1H-Operr o gl[ 2,3-b] pyrid

in-4- 10 yl oxy)phenyl)nicotinam de Prepared in a
S|mlar manner as Exanple 237. 1H NWVR (CD30D) 5 9. 36
(s, 1H), 9.33 (s, 1H), 9. BEXAMILE®2883H), 8.79 (d, 1H,
J=5.2 Hz), 8.31 (d, 1H, J= 6.8 Hz), 8.12-8.05 (m
2H), 7.99 (dd, 1H, J = 12.8, 2.4 Hz), 7./63(d,
.8 Hz), 7.52 (s, 1H), 7.48-R 48 M. 78 (d,
1H J = 6.4 Hz); LC MS(ESI) |n/ (OM+
EXAMPLE 239 HH F NN OF

)
M (3- Fl uoro-4-(2-(pyridin-3-yj)- 1H-pyrro| o[ 2, 3-b] pyrid
i n-4-yl oxy) phenyl ) -3 4-/Tiudhophenyl ) mal onani de,
hydr ochl ori de salt 0 g8t i2red sol ution of

3-fluoro-4-(2-(pyridin-3-pl )-"iH—pyrroI o[ 2, 3-b] pyri di n-
4-yl oxy) benzenam ne ound E of

%Grrg.0.0SmmI,Corrg E
Exanpl e 23Y)3-Fluque-4-{2-(Ryrislinsnyl)-4H-pproll 33 dip wpding-c
acid (19.7 ng, 0.1 Exanple 25),
0and HATU (38 ng, 0.1 ’iy;i [ n?f%ﬁﬁ: ﬁ&gé"ni) was added
DI PEA (Brepared in a similar manner as Example 237. "H NMR (CD;0D) § 9.36 (s,
1H), 9.33 (s, 1H), 9.00-8.90 (m, 3H), 8.79 (d, 1H, J=5.2 Hz), 8.31 (d, 1H, /= 6.8
Hz), 8.12-8.05 (m, 2H), 7.99 (dd, 1H, J = 12.8, 2.4 Hz), 7.63 (d, 1H, J = 8.8 Hz), 7.52
(s, 1H), 7.48-7.40 (m, 2H), 6.78 (d, 1H, J = 6.4 Hz); LC/MS(EST") m/z 461 M + H)*.

15

EXAMPLE 239

F HWH

7 N 7] t
N= ﬁ N
Nl-(3-Fluor0-4-(2-(pyridin-3-yl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)phenyl)-N3-(4-
fluorophenyl)malonamide, hydrochloride salt

20 To a stirred solution of 3-fluoro-4-(2-(pyridin-3-yl)-1H-pyrrolo[2,3-b]pyridin-

4-yloxy)benzenamine (16 mg, 0.05 mmol, Compound E of Example 237), 3-(4-
fluorophenylamino)-3-oxopropanoic acid (19.7 mg, 0.1 mmol, Compound A of

Example 25), and HATU (38 mg, 0.1 mmol) in DMF (0.5 mL) was added DIPEA (0.1
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- 172 WD 2006/ 004833 PCT/ US2005/ 023099 nl). The
m xture was stirred at rt for 2 h, concentrated in

WO awme0048and t he residue was purified by prepar@r/Usmos/023099

HPLC. The desired fractions were |yophilized to give a
white TFA salt, which was dissolved in small anount
of niBOHhE2Gx e Wwad stivrddGlt rt(for 2 hnts)ncentm:ded joplaid,i and dhet 1@sidue was

3 2&’]9{5&?“@%??}8&%&& 3%9%&%6% ratsfyhggs yere lﬁnfhgﬁ@. 49 give a white
d; 7 :

E d :I‘F;ibx'l_ls’]altjvllgmg f%v7a§ ﬁiulf%?’l’vgé bnog?zgfjam%}ﬁt og I\/I_'e(%{q{’zt%?n{h @i f—’n’%l (0.2 mL)
7. 8d lydghilizdéd tohfford ﬂle]title]coﬁlpohtzc) (H(Zl {aﬁ 12 ﬂ& éi’l%) 2:*,-& yellow solid.
57407, 32 i)anb 00- 6. 95 mﬁél 1 (d

6 73 NMR)(CD303 5(9325 @r—I}H)’LS@ll\@ J} |$i7zH5)@@ @I\QFI*H#{)JP— 5.4 Hz),

o PR PRadsh) S90Jad 1B DI s L el T8 40 dH g2 1,13
[BI—Ifzb U]Cﬂaol 7?2(1% %HI I7d4(137 Szgrh I3H) 700 6h95 (rln] 2H), 6d71 (d, 1H,J=6.72
rrolo ridin 0 eny am de
rH%@d&SdécEH) @dﬁ%&ﬁ%ﬁ) 3&@2&}/%&&1“ 15 F A
6- (4- Fl uor ophenyl ) picolinic acid A solution of
2-bromo-picolinic acid (2.02 g, 10 mmol, Aldrich) in

10DME containing 4 nL of 1@xaspINaz24§83 was purged with

15

20

25

Ar gas, treated with Pd(PPh3)4 foll owed by

2- (4-fluorophenyl)-5, 5-di net hyl - f 2>di oxabori nane
(2.40 g, 11.5 nmol, 20 Aldrich) o O m). This
m xture was then al so purg wi th

reaction mxture was heate mo%‘m:for Fh in a

seal ed tube. Additional 2- pi colini ¢ acid (900

ng) and Pd(PPh3)4 was added, and after purging with Ar
gas it was heated/ai\ 10 r 4.5 h. Trifluoroacetic
acid (20 nL) was d reaction and the

rrixture was concentrated i vacuo. MeOH (150 nL) was

o 25 it he sidue. nd

11 P oS EPRCE AR AR atfe Fa e g0 Htin-3-y1-
2006/ ﬂ'@-ﬁﬁﬁ)l(ﬂgﬁ/ Alp3Biahd- Q%@&g@ h\éﬁﬂ?@mlé@ \drifi@roacetic acid salt
resul ting resi due was purlfle | ash "col um
chromat ography on silica gel elutlng with Et QAc/ MeOH
(9:1) followed by Et QAc/ MeOH (14:30:1) to afford
the desired product (1.0 g,|40 based on bori nane
starting HO,C NG

(@)

A) 6-(4-Fluorophenyl)picolinic acid

A solution of 2-bromo-picolinic acid (2.02 g, 10 mmol, Aldrich) in DME
containing 4 mL of 10% aq. Na,CO3; was purged with Ar gas, treated with Pd(PPhs),
followed by 2-(4-fluorophenyl)-5,5-dimethyl-1,3,2-dioxaborinane (2.40 g, 11.5 mmol,
Aldrich) and EtOH (20 mL). This mixture was then also purged with Ar gas. The
reaction mixture was heated at 100 °C for 2.5 h in a sealed tube. Additional 2-
bromo-picolinic acid (900 mg) and Pd(PPhs)s was added, and after purging with Ar
gas it was heated at 100 °C for 4.5 h. Trifluoroacetic acid (20 mL) was added to the
reaction and the mixture was concentrated in vacuo. MeOH (150 mL) was added to

the residue and the insoluble material was filtered. The filtrate was concentrated in
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material) as a white solid. 1H NVMR (CD30D) 6 8.01 (d,
1H J = 7.7 Hz), 7.94-7.87 5 (m 3H), 7.73 (d, 1H J =

wWQ 200609833 7. 13 (t, 2H, J = 8.8 Hz); MS(ESf}) nP@I/BSW03/043099

10

15

20

25

+ H+ HXRC N Ol F B) 6-(4-Fluorophenyl)picolinic
aci d-N-oxide 10 A mi xture of the picolinic acid
desduwoattidibe ssoliiag rasidnegvavpusifieddly flasingglpporhrqmatogrgphy on

TR froad®tit [9) Aol pioeeommone
Agdi: 30. P8 larfaPiE @dsitddl fro@ict 8Nd g (%8 Basedlonboginaiesterting

added to the reaction mxture and it was stirred for
3ufateatal)ras 2 WERHBEA. (10 NVIB)(CER@DNOGRBIA, 0H5J §)7.7 Wad.¢/-94-7.87

agai n _added to the,_r t m r i\t strsed
iy PGB g ) oAt 213 (6t - S BBy e i ik S5 v +
sehttion (50 nL) were added to the mxture and the

or&aini c layer was separated, dried over MpSO4 and
concentrated in vacuo. The residue was purified by

flash col um chromat ography an silica gel eluting with

Et OAc/ MeOH HOAc (70:24:6) t Obtain the desired

product whi ch was contam natediw tQ_i n- CPBA. Thi s

i npure material was puPP#9 ed\by arative HPLC to
obtain the 20 desired produft (3 g, 16% as a

white solid. 1H NWVR (DMF-d7) 8.45 (dd, 1H J = 8.3,

2B3 Hz %, (4F1dbrophenglhpicdlinic Acid-Maxide3. 13- 8. 00 (m 4H),
7.45 (t, 2H, J =8.7 H2). .. Q. .

6- (4- FIAUBPEULSIOE tha picalind geit detivitive abovedd Boge G rmpl), fa:HPO,

[ 37 5 L.uor - 4 70 % o .
oyl BETOREN 2 570 o rgmdset) in RGPS GO g sied
- afitder 2 h.2 A dditidlalNagER@] (08 Haind n56PB AT .(ag)swéra taildedl tofthe

6-(4-fl h I [ [ini id Noxid 0 . 0,13
G ooyl 1 0 L 1 & Nl o 20, kS 050

in DVE (4 .
S gt ol P ion YRERRS Bt §al AR A0S buomighs, CHO,
4160 AKY MREDKeRARO €oliébn (i) mD) d2renadded toGhepokinee dndabhe

Exanpl e 237). e reaction -174 WO 2006/ 004833
POTya0Edays MG 3emgatedydgied aer eSOt and eancgitrgteship vacuo. The

t { : i . .
PRt S Bt otin SRASRRA A b NS ec] ERNGE B

t grehbasoIEO Aes70: 24 6 ptoashdi the(dRBirdtproddiwhich wad@ingeninated
solid. 1H NVR (DVF-d7) 5 14.07 (br s, 1H), 12 .64

- br .
s withlrhCPBA.3Fhis gmpusg)matgrig 5Na(sd)}1rijip{’i by pr_epq;agv«p_@)P,LC(gp whtain the

CoAH, ). = 7.2 HZ). . R. 4 , 1=
(lghprday i G hegd b bl oy ey 80 .
285122 H%?_,'@Zrﬂ(d@ PEI( M= 2. 5HY), 8435004 tm, 4, 7.45%t, 88 JHR.7 Hz).
7.437°(t, 28, J =°8.8 Hz), 7.22 (s, 1H), 6.55 (d, 1H, J

C)  6-(4-Fluoro-phenyl)-1-oxy-pyridine-2-carboxylic acid [3-fluoro-4-(2-
pyfidin-S-yl-lH-pyrrolo[2,3-b]pyridin-4-yloxy)-phenyl]-amide,
trifluoroacetic acid salt

To a solution of 6-(4-fluorophenyl)picolinic acid N-oxide (30 mg, 0.13 mmol),

HOBT (16 mg), and EDCLHCI (50 mg, 0.26 mmol) in DMF (4 mL) at room

temperature was added 3-fluoro-4-(2-(pyridin-3-yl)-1H-pyrrolo[2,3-b]pyridin-4-

yloxy)benzenamine (40 mg, 0.12 mmol, Compound E of Example 237). The reaction
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5.5 Hz); MB(ESI+) nz/z 459.1 (M + H)+. EXAMPLE 241 N+
F/ NCHOF ON 10 HN

WG 2040848801 0- phenyl ) - 1- oxy- pyri di ne- 2- car boxy| PCT/E81005/023099

10

15

20

25

[3-fluoro-4-(1H
pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) - phenyl ] - am de,
t 1 PHK{YET WateiTed a4 Eoa sannerAaiepveulightiand cafcentrated under reduced

Tt O TRERR RN MR SR By BE Rt BRTEC: 6 finithe driired product
ED@o ! 249@Pasrmae1§é &lidmmlﬂMRlébNm DG 1487 @s, 31) OUR (or s,

t enper ature was
4- (1 HH-%534 sold]), 2&5@] pISIrJd|4m-szl8®3)()i 1H, J=17.7 Hz), 8.49 (dd, 1H, J =

S B Brtop 108 25 a2t 4 5?9?&%@2;3844"13"%«3 -2 S8 927.62 (m,
{ CERGIASIICHIOVAL Blsai) A1 (CIRCTUld B %ghdgﬁngg%%%e(ﬂ 1H,J=

pressure. The resulti hg r was p

pr 8pdiznt |MS(ESFPD@1/E95%\ﬁf(M€IH)he desired product (68
ng, 12% as a white SO|Id 1H NVR (DMF-d7) S 14.07 (br
s, 1H), 20 12.14 (br s, 8.49 (dd, 1H, J = 7.7,
1.7 Hz), 8.26 (d, 1H, J :GE%‘@PEﬁ(dd 1H J =
12.7, 1.7 Hz), 8.02-7.96 (m LRSI (¢, 1H 3 = 8.3
Hz), 7.67 (d, 1H J 8.8 Hz), .

7.43 (d, 2H, J:88Hz) 6@2(
6.46 (d, 1H, J = 2.8 Hz)

H) +. 25 EXAMPLE 242 15
PCT/ US2005/ 023099 O N
N-(4-(1H Pyrrol o[ 2, 3- b](g) n- 4-yl oxy) - 3-fl uor ophenyl
)-1-(4

fl uor ophenyl) - 2- ox

i hydr opyri di ne- 3- car boxam de,
trifluoroacetic acf H3CO2C 5 O )aF A) Met hyl

1- (4-fluorophenyl) - ¢~ 1, 2- di hydr opyri di ne- 3- car boxy
late To a solution of nethyl

2- 0X0- @l#-PYiord-phei ) 10xH-Birediné-23darBoxyIR: 48P [3-fluoro-4-(1H-
pyrrolo[2,3-b]pyridin-4-yloxy)-phenyl]-amide, trifluoroacetic acid salt

To a solution of 6-(4-fluorophenyl)picolinic acid N-oxide (47 mg, 0.20 mmol,
Compound B of Example 240), HOBT (20 mg), and EDCLHCI (60 mg, 0.31 mmol)
in DMF (4 mL) at room temperature was added 4-(1H-pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluorobenzenamine (50 mg, 0.20 mmol, Compound B of Example 132). The
mixture was stirred at room temperature overnight and concentrated under reduced
pressure. The resulting residue was purified by preparative HPLC to afford the
desired product (68 mg, 12%) as a white solid. 'H NMR (DMF-d7) 6 14.07 (br s, 1H),
12.14 (brs, 1H), 8.49 (dd, 1H, J=7.7, 1.7 Hz), 8.26 (d, 1H, J = 6.1 Hz), 8.18 (dd, 1H,
J=12.7,1.7 Hz), 8.02-7.96 (m, 3H), 7.84 (t, 1H, J = 8.3 Hz), 7.67 (d, 1H, J = 8.8 Hz),
7.57-1.52 (m, 2H), 7.43 (d, 2H, J = 8.8 Hz), 6.62 (d, 1H, J = 6.0 Hz), 6.46 (d, 1H, J =
2.8 Hz); MS(EST") m/z 536.1 (M + H)".

EXAMPLE 242
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Aldrich) in THE (40 nmL) and DMF (10 nL) at rt was
added 4-fluoroaniline (1.67 g, 15 mmol), and the

WO e@eN4383 M Xt ure was stirred for 2.5 h. To theCT/US2005/023099
4-fluoroaniline 10 internediate fornmed via a M chael
addi ti on was added EDCI . HC1(3.85 g, 20 nmmol) and DVAP
(120 ng) at rt. The reaction m xtar_e, was stirred at rt
overnight. To the reaction rgxt ere_added 1 N ag.

HC1(50 nmL) and Et OAc (150 ni). .T | ayer was

separated, and the aquepus _layer va ashaed with Et OAc
(150 nmL). The conbi nedl allers were dfied over
MySO4 and concentr at ed b %aeuo to obtain a 15

sem -solid material (-474 g). The crude product was

di ssol ved in ether ) and nethanol (15 nL), and
the solid which foKned affer stirring was filtered

off. The filtrate s ROncentrated in vacuo to afford
the desired product (2.95 g, 80% as a sem-solid,

whi ch was sW-{4-CiFPRyryolo[23b [p9ridie-diyloty) S3-flastophesiyl)-1-(4-
wi t hout further furi.fi cation. 1H NMR (DMSO-d6) S 8.23

( d fluonephenyh-270x0-1,2-dihygnopyridigre-3-garboxpmide, triflgomagetic acid salt
1.7 H ), 7.32-7.34 (m 2H), 7.17 (t, 2H, J = 8.8 Hz),
6.32 (t, 1H, J =7.1 Hz), 3.89 (s, 3H); MS(ESI+) mz
248.2 (M+ H+. - 176 WD 2006/ 33

PCT/ US2005/ 023099 HORC N/ B)||

1- (4- Fl uor ophenyl ) - 2- 0x0-H,cd5ct N

b@i ne- 3- car boxy
lic acid A mxture of nethyl o
51-(4-fluorophenyl)-2-o0xo-1, 2-di hydr opyTi diFne- 3-
2.45 12 I d 6. OH
(A2 Ml onfnr 2 TRandipp Btin Y eapgpe

h. To ti1e als6ReEibh ORmMI 2ok oVIES pREASLasIX§latd13.31(d 13lmmol,
slowly wth stirring at rt. e precipifate which

f oA hhvisTHE (4@méd andyRMIZ 0l Ot hatat wandded dnfbumoanianes(l .67 g,

dried to.obtain the desired acid 2.1 9) ..
o0 A P uBT Gt SR athE Bt he i e
10 Vami@mediA foffidivig aWARhAB488t0h tWis WAdRIEDHEPHE 3.8 8 D0 mmol)

washed with EtOAc (2 x 130 nL). The Et OAc | ayers were
dr #rskdDMAS (199 S@) 2t ¢. ahae westmmixétre ovap stivedbatot ovidmight. To the

onea SR it b 6ty ) SR AT BsBprg TheE O
82(er wdd s t@%@‘tﬂ@ﬁqu@o@s Hifer welldyashéd with Et@A2 (152) 1AL). The
Hz), 8.19 (dd, 1H, J = 6.6, 1.7 Hz), 7.62-7.60 (m

2 HjombinetPEQAC lageds wre=digdgovielr MgS€). 28d concetitsiated ir=vatud to obtain a

Hz) ;. .MB(LESIt). in/ 34 2 . 15 C .
15 e DT At Bt 85 AR BIOBER) MR belved s AR L) and
) - thethénol (15 mL), and the solid which formed after stirrirég_ was filtered _ogé The

fl uor ophenyl ) -2-oxo0-1, 2-di hydr opyri di ne- 3- car boxam
t rfiltdateor aweténtratedci dagel tb afford the desired product (2.95 g, 80%) as a

semi-solid, which was sufficiently pure to use in the next step without further
purification. "H NMR (DMSO-ds) & 8.23 (dd, 1H, J = 7.2, 2.2 Hz), 7.57 (dd, 1H, J =

20 6.6,1.7Hz), 7.32-7.34 (m, 2H), 7.17 (t, 2H, J = 8.8 Hz), 6.32 (t, 1H, J = 7.1 Hz),
3.89 (s, 3H); MS(EST") m/z 248.2 (M + H)".
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To a solution of
1- (4-fluorophenyl)-2-o0xo-1, 2-di hydropyri di ne- 3- car boxy

wo p@e/oeussyl (70 nmg, 0.30 mmol ), HOBT (30 ng), arpdI/UusS2005/023099
EDCI . HCI (200 ng, 1.04 mmol) in 20 DW (8 nlL) at room
tenperature was added
4- (1H pyrrol o 2, 3-b] pyri di n-4- ) - 3-

fl uorobenzenam ne (70 ng, 0.23{mm, npound B of
Exanpl e 132). The mi xture HREs Sfire ‘= room
tenperature overni ght and concemr at'e . vacuo. The
resulting residue was purified by preparat|ve HPLC to

af Byrd tH4-Klestopbenylj-2dxet1,t-aih opﬁﬁ&@ne-siéan%okzghcgsad
SO|Id 1H NVR (DVBO-d6) 6 12.04 (br s
H) , Agnipure @f mephyl 1144-flnorophenyl)-2- ozio}-]z; dllsfdﬁg)y(nil,ne -3-

o 9
el 018 il 5 SRz 1 gt @
5 ( dohas dtidredlat 7t ﬁar 4.h. 1F07thb'|¥éact13n ﬁ@xtﬁreagas(dﬁﬁed 5(5'190’ HeY 317 mL) slowly
(t, 1H, J =7.2 Hz), 6.43 1H,
( dwith fpnlng at 13 The pxeczi,plng w 1cb(f£()@3}d \)lasnthﬂltfzed 5@.5]1&1 With a small
> 4§m8urﬁ+w ?er V\Q/dr %x :%gq\flq%};/ gc%g%?c/x%%t 2. 1 g)asa yl\éllgl%\% solid.

1- Oy fiftraPh @R onR¥iitt A v vacﬁ@rﬁ%&lﬂﬁe @54 Fhixed with water (50 mL)
[ 3-fluoro-4-(1H pyrrol of

b] - wakhad itpl BQA)C ® herspl rbL)a MTlekebit QA Tayaro weac@iddcovee MESO,
salt, 5 HO~N\ O PhenlplcollnlcamdA
10 i 3nd poacetrasdp e s e fﬁﬁléueaw%m(f%a@sé wjth 2 gmatheinyunt of ether to

?2@‘8%‘9%;?% P%‘f@f"ﬁmﬁlgﬁﬁ% @#ﬁ&%ﬁ’ﬁ )2‘52(759 W@méﬁ ) 6 8.47

Cofdtlj BQE= Gt al2y82)s 8. an(Qld B neeten.7 HH))7I62 ﬂvﬁd&@i) 742 (t,
3 and wat er & }ﬂh gurged with Ar gas and he
H.10= &81d%). 643t 1ilhéd =TehHe); oMSﬁE@F)W&o?ﬁéL?eﬁ\é-leﬂ
d|d not progress further. To the reaction m xture were
added Et OAc (200 nL) and 1 N ag. HC1(40 niL). The

15 EtCAc INa(er(lﬁﬂ@ByﬁEEW,@bﬁS&mﬂﬁdl 1Ry )2sHReHspHenyBL1-RS
washed with Et OAc (150 m). Theyco)r’rbl nedﬁg) OAE)’:‘BI a(;/%rs
wer e drijeqrophenylNg®s0,2-dihydropyridine-3-carboxamide, trifluoroacetic

acid salt
To a solution of 1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxylic
acid (70 mg, 0.30 mmol), HOBT (30 mg), and EDCLHCI (200 mg, 1.04 mmol) in
20 DMF (8 mL) at room temperature was added 4-( 1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-
fluorobenzenamine (70 mg, 0.29 mmol, Compound B of Example 132). The mixture
was stirred at room temperature overnight and concentrated in vacuo. The resulting
residue was purified by preparative HPLC to afford the desired product (71 mg, 43%)
as a beige solid. 'H NMR (DMSO-dj) § 12.04 (br s, 1H), 11.96 (br s, 1H), 8.52 (dd,
25 1H,J=72,2.2 Hz), 8.08 (t, 2H, J = 5.5 Hz), 7.96 (dd, 1H, J = 12.7, 2.2 Hz), 7.55-
1.53 (m, 2H), 7.84 (t, 1H, J = 8.3 Hz), 7.43 (dd, 1H, J = 8.8, 1.7 Hz), 7.38-7.32 (m,
3H), 6.67 (t, 1H, J="7.2 Hz), 6.43 (d, 1H, J = 6.1 Hz), 6.46 (dd, 1H, J = 3.3, 1.4 Hz);
MS(EST") m/z 459.1 (M + H)".
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15 and concentrated in vacuo. The residue was purified
by preparative HPLC to afford the desired product

W@ 3B6/00m333 18% as a white solid. 1H NVR ( CDCL3pCBUSDNZER3099

(s, 1H, 8.18-7.96 (m 511), 7.51-7.53 (m 3H). HO
\N+ \' OO 20 B) 6-Phenylpicolinic acid N-oxide A
m xture of 6-phenyl pi col i MXAMBLE 2480 ng, 0.75 mmol ),
K2HPO4 (600 ng) m CPBA (300 nyg,
Al drich) in dichloroethane (8.0
-178 WD 2006/ 004833 PCT/ US2005%/Q
Addi tional m CPBA (2 x 300 ny) {
m xture was heated at 60~ erN4Q Hin.

m xture was purified by prative HPLC to afford
the desired product (1100Mg;
1H N\R (DMF-d7) S 8.57 (s, 1H), 8.43 (d, 1H J= 2.2
Hz), 8.10-7.88 (m ,| 9-7.57 (m 3H. 5 Q)

1- Oxy- 6- phenyl - pyri oy 2/ arboxyl ic acid

[ 3- fluoro 4- (1H pyrrdl o[

Ll A S

sal t

ST;S 29’14 mr%ﬁ’%mm“DK/F@fh&ﬁ@)ﬁg%deFoomten‘pelﬁﬂcégﬁt

70 % from
Bs heated at
Cfor 1.5 h.

reacti on

8 %9 as a white solid.

5 was added

4- (1H pyrrol o[ 2, 3-b] pyri di n- 4-
ne (40 ng, 0.16 nmol, Conpourd
reaction m xture was stimwoe
over ni ght and concentrated
residue was purified by prparati
the desired product (36 ng, 54% as a white solid 1H

| oxy) - 3-fl uor obenzenami
of Exanple 132). The
tenperature

he resulting
PLC to afford

VR DMePEeRylgicolinicacidr s 1H), 12.10 (br s,

55 (e oo s 29 o, o

3 H)l 227g, 88 nfihol) leeslumlcaFbohate (Iizdo g)En@ ‘PdCdzg(t-BuHP(GHﬂ 2 §70 mg,

7.61-7.51 (m 5H),

10 |_|Z§:omg1P}pgs @)gtalyﬂq Ing. Erug:egmp-&J)I) mw@say nitﬂ)zandmatqr (f mLy was

15

20

purgc%(AW%r -gas and I%ated at 110 b@f]orch h. The reaction was incomplete and
did not progress further. To the reaction mixture were added EtOAc (200 mL) and 1
N aq. HCI (40 mL). The EtOAc layer was separated, and the aqueous layer was
washed with EtOAc (150 mL). The combined EtOAc layers were dried over Na,SO,
and concentrated in vacuo. The residue was purified by preparative HPLC to afford
the desired product (350 mg, 18%) as a white solid. 'H NMR (CDCl3) 6 10.45 (s, 1H),
8.18-7.96 (m, 5H), 7.51-7.53 (m, 3H).

B) 6-Phenylpicolinic acid N-oxide
A mixture of 6-phenylpicolinic acid (150 mg, 0.75 mmol), KHPO, (600 mg)
m-CPBA (300 mg, max 70 % from Aldrich) in dichloroethane (8.0 mL) was heated at
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20 HN
N-(4-(1H Pyrrol o[ 2, 3-b] pyridi n-4-yl oxy) - 3-fl uor ophenyl
WO 2@6p883/| pi col i nam de, trifluoroacetic aci dPGHIUS2008023099
a solution of 6-phenylpicolinic acid (48 ng, 0.24
mol , Conmpound A of Exanple 243), HOBT (25 ny), and
EDEP .°QC§PY|TE 835 Adglitignagm- ﬁﬁBA)(lerﬁQDI\tﬁg)(\sasfﬁdde& and dheatixture was

4_ m t cg %@r%ﬁg nmnps‘?l? gagtion Sﬂnbt}g?:)wag; purified by preparative HPLC
Ex E*ﬁ%f?%@ PESTAIA Bl (P i 88 9T R R 0B 415k OMP-a) 8

PCE/50%2005H/, 823089 H, Wes2 2 tHz) | & 0-138r(an SHY ENPRT S7UHE 3H).

overni ght and concentrated in vacuo. The residue was
5purlfled by preparative HPLC to afford the desired

D@um }%@ﬁ%ﬁ'&%yﬁ‘m{%fl%argﬂ’iylfbf;a%\@Fﬁﬂu’r%qﬂ-'(ﬂg%rolo[z,s.
( dd, 2bipydidin-42y 10?35’)513 l] dinide 1trﬁ'hib?o£d§hc 5@(1 salt

759750(%6H) 1H~ J= 5.5 Hz), 5 6.41 (d,
1H, J =Tgago 15>n OK/S(PEQII})IPIﬁQMIXIC a0ig Momfs %ng, 0.1EXN0Y),HOBT

24%? QEQJ Hélll-%/ FPor: hﬁl (gZ(Lﬁnﬁy} ?é Pﬁn‘;b i B G2 Ly 8t iopelgipperature
10 ) - aoxditel 4pt1EMyYrrolo[2, ﬂﬂpgihbmdar 91@3( )- @ﬂﬁsro%eﬁ&&lmrmé ¢he, 0.16

trifluoroacetic acid salt To a so uti on of
2- Bl @nwﬂ-QszExarmld @Ry rihgireacti®n eziktvoxwhs stireecd ad room

& B Throsl o demi B gt BB bV e B ot sty Svas purified
EDSY profdrali ROHPDC t6 affgrdrfﬁ@ bidsiteB pkdduct G6Ingllsh9tas 2GRN solid. 'H

tenperature was adde
4 MR @Mfemﬁzztazt(ppy i 12.10 ghr ox i), 8-48 (ddy ibehz 2920 Hz),

15 %%‘? b JL 5D ATk, STRIA%. B Roon oD mn e 83

ovemnj ghty Hi)d7 BONEENH, aLeglsi 1o YBg uo 406 or.g?t({?gﬁggs o0 18, =55

purified 'by preparative H FfLCto

pridg 644 (L0 H, = 3.4 H2); MES(BSBeinged4dol M+ HL NWVR
(acetone-d6) S 13.40 (br s, 1H), 12.32 (br s, 1H),
8.66 (dd, 1H, J = 7.1, 1.6 Hz), 8.43 (d, 1H, J = 6.6
Hz), 8.18 (dd, 1H, J = 13E§{ “?Pﬂﬁé%g“’ 8.03 (dd, 1H, J
= 6. 6, 2220Hz)7677£§‘ 6.89 (d, 1H J =
6.6 Hz), 6.75 (t, 1H J = 58 (d, 1H,

20 o
N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-ﬂuorophenyl)-6-phenylpicolinamide,
trifluoroacetic acid salt
To a solution of 6-phenylpicolinic acid (48 mg, 0.24 mmol, Compound A of
Example 243), HOBT (25 mg), and EDCLHCI (155 mg, 0.81 mmol) in DMF (3.5
25  mlL) at room temperature was added 4-(1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-

fluorobenzenamine (65 mg, 0.26 mmol, Compound B of Example 132). The mixture
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J = 3.3 Hz); MB(ESI) mz 441.1 (M + Hy+. EXAVPLE 246
-180 WO 2006/ 004833 PCT/ US2005/ 023099 O | NH F / NCH

W@200000883H N PCT/US2005/023099

10

15

20

N-(4-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) - 3-f | uor ophenyl
) - 2- ox0- 5- phenyl - 1, 2 di hydropyri di ne- 3- car boxam de,
t r wfak sarredatabom tewpaamad ¢veright dﬂ@Zﬁnéen&ateA)in vacuo. The residue

e e
38 0. MRS 1, 50570 20

0) 2Hnd =PHZ1126 HE}, SBU) 8. 2P, 2. 5(917790 (r, 6IQor63533ttDSH J=55 Hz)
Catal ysts, lnc. 10 Prln ton Ai DNVF (10 nL) and

wa bl (@115 Ji £-8482); MK )W/Zt‘f?S (Iﬂdsand heat ed at

110 C for 6 h. Addlti onal phenyl boronic acid (75 np)

was added and the m xture was heated at 110 C for 5

h. To the reaction was ad@XAVIAK 34%1), and the

m xture was concentrated in vacuo to a volunme of -12

nmL. The m xture was purified by rative HPLC to
afford the desired product (7% 1H NMR ( DIVF

15 d7) S 14.8 (br s, 1H), 13.8 8.73 (s,
1H), 8.46 (s, 1H), 7.74 ¢ NJ g.2 7.53-7.42
(m 3H), 5.81 (s, 1H). B)

N-(4-(1H-Pyrrol o[ 2, 3-b] pyt1 -4-yl oxy) - 3-f |l uor ophenyl
) - 2- 0x0- 5- phenyl - 1, 2-di hydr opyri di ne- 3-car boxam de -
181 WO 2006/ 004833 005/ 023099 To a sol ution of
2- 0X0- 5- phenyl - 1, 2- di hydr gbyri di ne- 3-car boxylic acid
(35ny, 0.16 mmol), h'|03 (25 nmg), and EDCI.HCl (80 ng,

0.42 mmol) in DVF (3.0 nL) at roomtenperature was
addéﬂ-(4ir(2t11+li!yp‘y¢lr)[ﬂ,?o{’lpyzuhl]lﬁyyloxﬂ)rﬁ-ﬂuympm)lym oxe- -phenyl 1,2-

fElx g% |o 2 € 2 :Z% %ﬁ%@yﬁ%%?-é:algboxamngg thﬂuonr:ropacegc acid salt

To a solution of 2-oxo-1-phenyl-1,2-dihydropyridine-3-carboxylic acid (30

mg, 0.14 mmol, prepared in a similar manner as Steps A and B of Example 242),
HOBT (20 mg), and EDCLHCI (80 mg, 0.42 mmol) in DMF (3.5 mL) at room
temperature was added 4-(1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorobenzenamine
(31 mg, 0.13 mmol, Compound B of Example 132). The reaction mixture was stirred
at room temperature overnight and concentrated in vacuo. The residue was purified
by preparative HPLC to afford the desired product (10 mg, 14 %) as a beige solid. 'H
NMR (acetone-ds) & 13.40 (br s, 1H), 12.32 (br's, 1H), 8.66 (dd, 1H, J = 7.1, 1.6 Hz),
8.43 (d, 1H, J=6.6 Hz), 8.18 (dd, 1H, J = 13.2, 2.2 Hz), 8.03 (dd, 1H, /= 6.6, 2.2
Hz), 7.67-7.49 (m, 8H), 6.89 (d, 1H, J = 6.6 Hz), 6.75 (t, 1H, J = 6.3 Hz), 6.58 (4, 1H
J = 3.3 Hz); MS(BST" m/z 441.1 (M + H)*.

2

EXAMPLE 246
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5 was stirred at room tenperature overni ght and
concentrated in vacuo. The residue was purified by

wQe@paosmss ve HPLC to afford the desired produckeCl/U22008023099

5

10

15

13%9 as a light brown solid. 1H NWVR (CD30OD) S 8.81
(d, 1H, J = 2.8 Hz), 8.17 (d, 1H, J = 6.6 Hz), 8.00

(dd, 1H, J = 12.6, 2.2 Hz), 7.94 (d, J = 3.3 Hz),
7.52-7.27 (m 7H), 6.80 (d, 1H, J b Hz), 6.72 (d,
1H, J = 6.6 Hz), 6.54 (d, 1H J = 3. ): MB(ESI+)

mz 10 441.1 (M+ H+. EXAMPLE 247
NCHO 0O NHN

N-(4-(1H Pyrrol o[ 2, 3-b] pyri di n- 4
) - 5-benzyl - 4- oxo- 1, 4- 15

di hydr opyri di ne- 3- car boxant iN<,,uBr oacetic acid
salt To a solution of m

5- benzyl - 4- oxo- 1, 4- di hydr opyr ne- 3- car boxylic acid
(35 ng, 0.15 nmol) and t (30 ng) in DVWF (2.5 nl)
at rt was added EDCI . 8 ng, 0.42 mmol) foll owed
by 4-(1H pyrrolo[2, 3-b I n-4-yl oxy) - 3-

fI uor obenzenani ne (35 my, 0.16 nmmol, Conpound B of

T M T X ﬁpéyww@fﬁwr&?ﬁ@ﬁ orpplgenyl-1,2-
resi due wasg; EIHP?}IC% ﬁi(finl% &Eﬁ%%ﬁhb Vt?lf%%&eﬁc quo%ﬁ

t he desired pfod

NVR (DMSO-d6) 6 13.21 (br s, 1H), 12.38 (s, 1H), 12. 08
(br s, 1H), 8.59 (d, 1H J = 4.4 Hz), 8.17 (d, 1H J
= 5.5 Hz), 8.03 (dd, 1H, J = 2.2 Hz), 7.80 (d,
1H, J= 3.9 Hz), 7.48-7.19 (m 6.52 (d, 1H, J= 5.5
Hz), 6.34 (d, 1H J= 1.6 Hz), ¥ 3.81 (s, 2H);
MS(ESI+) mz 455.1 (M + H)+. 2D 2006/ 004833

PCT/ US2005/ 023099 EXAMPLE 24 I-II\I FN Ol i HN

O HOLC

NO X\ F/
X

NB-f | uor ophenyl

m 1

A) 2-Oxo-5-phenyl-1,2-dihydropyridine-3-carboxylic acid

| A mixture of 5-bromo-2-hydroxynicotinic acid (436 mg, 2.00 mmol, Syn.
Comm., 19 (3&4), 553-559 (1989)), phenylboronic acid (248 mg, 2.03 mmol),
Cs2C0;5(1.20 g) and PACl; [(+-Bu) 2P(OH)] ; (170 mg, CombiPhos Catalysts, Inc.
Princeton, NJ) in DMF (10 mL) and water (1.0 mL) was purged with Ar gas and
heated at 110 °C for 6 h. Additional phenylboronic acid (75 mg) was added and the
mixture was heated at 110 °C for 5 h. To the reaction was added TFA (3 mL), and the
mixture was concentrated in vacuo to a volume of ~12 mL. The mixture was purified
by preparative HPLC to afford the desired product (78 mg, 18 %). 'H NMR (DMF-
dy) 814.8 (brs, 1H), 13.8 (br s, 1H), 8.73 (s, 1H), 8.46 (s, 1H), 7.74 (d, 1H,J=17.2
Hz), 7.53-7.42 (m, 3H), 5.81 (s, 1H).

B) N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-2-oxo0-5-phenyl-
1,2-dihydropyridine-3-carboxamide
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N HN
N-(4-(1H Pyrrol o[ 2, 3-b] pyridi n-4-yl oxy) - 3-fl uor ophenyl

WO 2@6/004833L- (pyridin-3-yl) 5 PCT/US2005/023099

1, 2-di hydropyri di ne- 3-car boxam de, trifluoroacetic
acid salt H3CO2ZC NON A) Methyl
2- oxo- | Tomaolution-of 2ydx)o-3-pReryil-H y2ddibpynopytiidise-3-cacholphiy Add (35mg,

te, Ta a sol uti f th )

5% 90 Bl HOF S o Bl s P S $50p 443 mgno inBMF (3.0 mL) at

Al ¢sd delfatiR bR} --__'51)@59 i dine

(ngzdrﬁg%n%e@%mlvga.{seh%ﬁnéa 4?Iegc i on %ng%?rjr leﬁl\}\g? lst i qu ed

ov énpiobnzeasmine, (30 meaOda@ muinoh CeRPoukCB dfd&@mply 132)4The mixture
sti.rred for an additional 24

S T 0 B 0 B oI 4 20

PUKiak bﬁﬁﬁ%&é@%ﬁ%ﬁﬁﬁ%&% %IPLU% Qg&fa il ﬁ@{@g@?@ﬁﬁ@@ﬁg 13%) as a

product ( as a beige so

( ChgtitHrosd 3ok (EDNMR (CBYODES 8B 1((0r 18, J 2 B)3 HB), 347(BF 1H, J = 6.6
15 s 1& 8,29 (dd, 1H 3 = 7.2, 1.7 tg), 8. 18 (23
11z} S005dd, 1, = 13.6732Hr, 7.94(d. 1He J7= 323 Hep, 537,27 (m, 7H), 6.80

szhﬁ 1509 %g"flzﬁgﬁgﬂlé}h%éﬁﬂébé%“( ) {5, 7 188 By Ms ST mez

10 2- &xni M(-p¥1.di n-3-yl ) -1, 2-di hydr opyri di ne- 3- car boxyl i

c acid 20 A m xture of nethyl
2- 0x0-1- (pyridin-3-yl)-1, 2-di hydropyri di ne- 3- car boxyl a

te (980 ng, 2.85 mmol) a (1 nm) and

met hanol (20 nL) was sti rwlflﬁﬁ%ver night. To the
reaction m xture was added 1 N ag.HHC (6 nL) and the
m xture -183 WD 2006/ 004833 PCT/AJS 23099 was
concentrated in vacuo to obtgn [ 0 g, 100
% as a light yellow solid cO¥ al | anmount
of NaCl. This material mas _used _digectly in the next
step wthout further purati'dn. 1H NMR (CD30OD) 6
8.85 (d, 1H J =1.7 Hz &.77 (d, 1H, J = 4.9 Hz),
8.59 (dd, 1H, J = 7.1, 1.7 Hz), 8.21 (d, 1H, J = 8.2
Hz), 8.10 (dd, 1H, .6, 2.2 Hz), 7.79 (dd, 1H, J=
8.2, 5.0 Hz), 6.80¢t] i, J= 6.6 Hz); MS(ESI+) nn/z
217.2 (M+ H+. C N7y

N-(4-(1H Pyrrol of 2, E b] pyri di n-4-yl oxy) - 3-f | uor ophenyl
) - 2-N0X®d{1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-5-benzyl-4-oxo-1,4-
(pyridin-3-yl)-1,2-di hydropyri di ne- 3- car boxam de,

15 ¢ ¢i f1 uor oaclihygropyrigine-3-carboxamide, trifluoroacetic acid salt

20

25

To a solution of 5-benzyl-4-o0xo-1,4-dihydropyridine-3-carboxylic acid (35
mg, 0.15 mmol) and HOBt (30 mg) in DMF (2.5 mL) at rt was added EDCLHCI (80
mg, 0.42 mmol) followed by 4-(1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-
fluorobenzenamine (35 mg, 0.16 mmol, Compound B of Example 132). The reaction
mixture was stirred at rt for 40 h and concentrated in vacuo. The resulting residue was
purified by preparative HPLC to afford the desired product (38 mg, 45%) as a white
solid. "H NMR (DMSO-ds) § 13.21 (br s, 1H), 12.38 (s, 1H), 12.08 (br s, 1H), 8.59
(d, 1H, J=4.4 Hz), 8.17 (d, 1H, J= 5.5 Hz), 8.03 (dd, 1H, J = 13.2, 2.2 Hz), 7.80 (d,
1H, J = 3.9 Hz), 7.48-7.19 (m, 8H), 6.52 (d, 1H, J = 5.5 Hz), 6.34 (d, 1H, J = 1.6 Hz),
3.81 (s, 2H); MS(EST") m/z 455.1 (M + H)*.
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10 salt To a solution of
2-0x0-1-(pyridin-3-yl)-1, 2-di hydropyri di ne- 3-car boxyl i

we2@eias3y 22 ng, 0.10 mmol) and HOBt (5 ng) i nPQIVESZ085/023099

m.) at rt was added EDCI.HCl (24.5 ng, 0.13 mmol)

foll owed by 4-(1H pyrrol o[ 2, 3-b] pyridi n-4-yl oxy) - 3-

fl uorobenzenam ne (24 ng, 0.10 mmol, Conpound B of
Exanpl e 132). The reactio was stirred at
rt overni ght and concentrg'l:%gm;@go The resulting
residue was purified by preparati HPLC to afford
the desired product (25 ng, 45% 4ds a| beige solid. 1H

NVR (DVF-d7) 6 12.26 (br s, 1 1H), 8.90
(d, 1H, J= 2.2 Hz), 87§(d R 3\@),871
~15°(m L 7.72-
2 Hz), 6.64 (d, 1H, J

(dd, 1H, J= 7.1, 2.2 Hz),
7.48 (m 4H), 6.87 (t, 1H, 7.
MS(ESI+) mz 442.2 (M +
ON ON HN

= 5.5 Hz), 6.47 (br s, 1f);
H) +. EXAVPLE 249 om
N-(4-(1H Pyrrol o[ 2, Z b]jpyr]| d 4-yl oxy) - 3-f | uor ophenyl
) - 2- 0x0- 1- (pyridi n- 2y

1, 2-di hydr opyri di ne- 8- car boxani de, tri fl uoroacetic

ac'%%gﬁé Pérhﬁé Z%ﬁﬁ'gﬁnq QAﬁ§§y)P§ﬁ‘1 r'op %151§ 2350- pyr}dln-S-yl)-

0
H
I n-

5 2-0x0- | - ( fiy2- dihylﬂrapy/ﬂldm&nﬂczﬂ‘bbﬂﬁﬁﬂ@ytﬁﬂk&ﬁa&tﬁq{c@ﬂi a
yl

10

15

20

te To a solution of neth

2- 0X0- 2H pyr an- 3- car boxyl ate (462 ngy, 3 mmol,

Aldrich) in DMV (6 nL) at rt added 3-am nopyri di ne
(282 ng, 3 nmml). The 5 react jon m xture was stirred

at it for 12 h and treag4 : (650 ny, 3.4
mmol ) and DVAP (200 ng).° [ i Xture was
stirred for 2.5 days at rt, {7of the DVF was

renoved. i n vacuo. The reS|due was purified by

pr8par aMetiyl 2epioc] (Ryridingt-o) Lk dthydropstidineduwrb ¢ fdate
ng, 720@“0 Q%Olﬁtlgl]l 8‘1‘51%&11”?&-% -3H—pyran-§l-carboxylate (462 mg, 3 mmol,

Aldrich) in DMF (6 mL) at 1t was added 3-aminopyridine (282 mg, 3 mmol). The
reaction mixture was stirred overnight at rt, treated With EDCLHCI (650 mg, 3.4
mmol) and DMAP (200 mg), stirred for an additional 24 h, and concentrated in vacuo.
The residue was purified by preparative HPLC to afford the desired product (980 mg,
95%) as a beige solid. 'H NMR (CDCls) § 13.00 (br s, 1H), 8.83 (brs, 1H), 8.74 (br
s, 1H), 8.29 (dd, 1H, /=7.2, 1.7 Hz), 8.18 (d, 1H, J=8.3 Hz ), 7.73 (dd, 1H, J = 7.7,
5.0Hz), 7.66 (dd, 1H, J=6.6, 1.6 Hz ), 6.42 (t, 1H, J = 7.1 Hz), 3.87 (s, 3H).

l AN
0 ~
N

B) 2-Oxo-1-(pyridin-3-yI)-1,2-dihydropyridine-3-carboxylic acid

A mixture of methyl 2-oxo-1-(pyridin-3-yl)-1,2-dihydropyridine-3-carboxylate
(980 mg, 2.85 mmol) and 6 N NaOH (1 mL) and methanol (20 ml) was stirred at rt
overnight. To the reaction mixture was added 1 N aq. HCI (6 mL) and the mixture
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(CDC13) S 8.53 (d, 1H, J = 5.0 Hz), 8.20 (dd, 1H, J =
9.2, 2.2 Hz ), 8.06 (dd, 1H J =106.0, 1.1 Hz ),

WO 289074882 (m 2H), 7.32 (dd, 1H J = 6.6, 5. 0P¢®U$2005/023099
6.36 (t, 1H, J = 6.6 Hz), 3.86 (s, 3H); MESI) nlz
231.2 (M+ HH+. N HOQR2C O N/ B)

2- G condepyratiediimvaiy It) olitalr-the hoid(DPy; il 00 £ w8 adighbypiyhi solid
c acid. 15 A m ture of

. Goiping A, smal ﬂngurwolfl\f%i b gentesiag vaq ol ineetly o shg met step
ok e durkaliP| b IR FeB OB Bis(es -1 71,877 @

r edEl Ve . Ovilz), &Bﬁe(dldTHA 874, W)H@ne 21 ke, IHX)t:HBQH\ﬁ)S8 10 (dd, 1H,
concentrat ed in vacuo. The resi due was di ssolved In

5 vt 5766340 At (APFIEH 7 83, 0 HITASOLL 1Hk.) 2h6 B9); MS(EST)

fo f| «€red, washed with a small anount of
'g‘fgaﬂ%m F’Jﬂéﬁ and 20 dried to obtain the acid (260

ngy, 55 % as a white solid. 1H NVR (DVF-d7) S 14.14
(br_s, 8.72 (d, 1HJ—49HZ%862(dd 1H, J
€7, Qf- - (- }’yrwlfz{%i"(lﬂnyrldm 4-yloxy)$ @mrzphenﬂzl) -3-0xo0-1-

8.18-7. H J = 7.2, )

5 o7 (1 Wvpidth =i Zaffghoeidhbesageatistoins; Gifgrbaceti acia
0 H) +. 25541

N-(4 (14 Pyrrol of 2, 3-b] pyri di n-4-yl oxy) - 3-f| uor ophenyl

) 2- oxoJd¢-a solution of 2-oxo-1-(pyridin-3- yl) 1,2- dlhydropyndlne 3-carboxylic acid

PP Bt S0 e i OBLS P8y 5681 S EocLac

P@Q’éﬂéﬁ%@%ﬁ@%ﬁﬁ&?folf&vea b§qLMH Br&ab[2,3- b]pyrldln 4-yloxy)-3-
2-0x0-1-(pyridin-2-yl)- di hydr opyri di ne- g b%xy li

c Heergbgrzetamige (Bt B8, Q;ﬁ@h)mdnaonmnc(BMEwgmpleri 3IZ)M'—'1“1(€5react10n

15 {otilisat sy Riref F Byrraes i o B pbting residue
f 1 wag ﬁhﬂi&ﬁf}%’fbﬁ@atﬁ%@@m to S¢S B sireSBFIAALNYS ﬁlgotlS% as a

Exanpl e 132) in DM (4 5 nL). The reaction mxture
stbmg@sblmlt IﬁNM\Re(ﬂ)Mﬁhb) & ih2126 dhrose ED,alt2ek8 (sn1HR8190. (dTIHB J=122

acrh Befomhol - ¢ 598k 7T BB de L1t Fe) o 815 1w, 45D, 7.72-

PURTES k] L e 5 o oy o
20 1HIS(BSpm&. 442 . X (W +48), 7.72-7.47 (m 3H), 6.87 (t,

1H J = 7.2 Hz), 6.55 (t, 1H, J = 5.5 Hz), 6.42 (d,
1H, J = 2.3 Hz); 10 MS(ESr) mz 442.1 (M + H)+.
EXAVMPLE 250 0O

EXAMPLE 249
| AN
OYQ“ @
N\H 0 NNZ

o)

.
e

N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-2-oxo-1-(pyridin-2-yl)-

25 1,2-dihydropyridine-3-carboxamide, trifluoroacetic acid sait
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F/ NI N\ I CONNF H
N-(4-(1H Pyrrol o[ 2, 3-b] pyridi n-4-yl oxy) - 3-fl uor ophenyl

w0 264883 uor obenzyl ) -2- 15 PCT/US2005/023099

10

15

20

25

0x0- 1, 2- di hydropyri di ne- 3- car boxam de, hydrochl ori de
salt HBCOI N yl1 OOF A Mthyl
1- (4-fluorobenzyl)-2-o0xo0-1, 2- ¢fi Tydr opyri di ne- 3- car boxy

| at e A het erogeneous m xture of t hyl
2- 0X0- 2H pyr an- 3- car box{c&xe (27 0 4, 20 nmol, 1.0
eq, Aldrich) and 4-fl uorobenzylcam N .5 nm, 13 mmol,

1.0 eq) in DMV (10 nmL) was stirred at room
t eAper aMuthy¥ bbx@lk(pyﬁﬂm-z-qb)el Bdmwmpmldlnma%canb@ayhtb

5“ o1 ot ag%ugefn @ﬁl}ﬂe@ eéwﬂrwﬁg%ﬁef@ﬂqo%ﬁo&g% gig, mmol,
ARG (RBIEL it Ahepisashhon. me

q uemimdni\mdrh whs Nirsgle atitor HTh aaddrehied vﬁtH IEJ]DCDHGM&SO mg, 3.4
extracted wth ethyl acetate (4 x

c drBIoRERd AN @0@ R adbe repgtien magw@de spﬁﬁ@ é%?aa ot and
. iﬁ)r ? e BOE gg&% Ja%%sfﬁ res 5@5 ?ﬁnﬂ&?w o@%garatwe

ate concen I N vacuo

( 2HBLQ to 4364d ths dét;n‘é@ Iptdtiucy3no hlg\(\ﬂs%l) aed gllaisi}hmal’enal H NMR
further g)urifi cation. 1HNWR 5 (DVsO-d6) S 8.17-8.
( niCDA11)) 0 8.83 (- lg{dg,-@ﬁ]sz*gzomdggHﬂa:@%ﬁ.‘sz) 8.06 (dd 1H,J =

ZF%% 15823, 280 Rt b a7 ladoJf8 258 6.5, 0p8 636 R 11 7= 66

2612?0§*é%(sf3@15nﬁ13(ﬁ§1’z“)%8§31 NMHG@E OF 10 B)
(42 Fl uorobénzyl) - 2- oxo- 1, 2- d|hydropyr|d|ne 3- car boxy
lic acid A solution of nethyl

1- (4-fluorobenzyl)-2-o0xo-1, 2-dih ropyrldlne 3

carboxylate (2.4 g, 92mm| O g) in MeOH (25 m)

was treated W|th5Naqueo dN roxide (4.6
eral{lur/g and the

m, 24 nmol, 2.6 eq) at roo

reacti on
B) 2-0x0-1-(pyridin-2-yl)-1,2-dihydropyridine-3-carboxylic acid

A mixture of methyl 2-oxo-1-(pyridin-2-yl)-1,2-dihydropyridine-3-carboxylate

(500 mg, 2.17 mmol) and 3 N NaOH (1 mL) and methanol (10 mL) was stirred at rt
overnight. To the reaction was added TFA (0.5 mL) and the mixture was concentrated
in vacuo. The residue was dissolved in water (3 mL) and i-PrOH (10 mL). The solid
which formed was filtered, washed with a small amount of water and i-PrOH, and
dried to obtain the acid (260 mg, 55 %) as a white solid. 'H NMR (DMF-d,) § 14.14
(brs, 1H), 8.72 (d, 1H, J=4.9 Hz), 8.62 (dd, 1H,J=7.7,22Hz), 8.47 (dd, 1H,J=
6.6,2.2 Hz ), 8.18-7.98 (m, 2H), 7.67 (dd, 1H, J=7.2,5.3 Hz ), 6.97 (t, 1H, J= 6.6

Hz); MS(EST") m/z 217.2 M + H)".
C) N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-2-oxo-1-

(pyridin-2-yl)-1,2-dihydropyridine-3-carboxamide, trifluoroacetic acid

salt
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m xture was stirred for 15 h. The reaction m xture was
concentrated in vacua, diluted 15 with water and the

W@ 006004383 was extracted with ethyl acetate (di BCHUS100%023099
the organic fraction). The aqueous fraction was
cooled to O C and acidified with concentrated HCl.
The r esliv eisolytien bf Zoned -(pytidiarepl)- lilxdigdropytidinewdtaarboxylic acid

IR S5 O SR g
Oﬁ(&]gg;ltsé) %@gﬁ ﬂgﬂll%\géﬂ(%r% iisflt{jiﬁfrolbgi ny]gya} dll@-q%llo 3NI\/R
7. Zaprghepgerfaming @26 Iﬁg,w?( mnolwompwn@ Ref Exe)mpls 132,) 1(1QMF (4

5 @1&2 I et B pits S SR AopisR R A s Aghuo. The

) -rbsildfle was purified by prel_)Laratlve HPLC to afford the desired product (290 mg,
fl uorobenzyl) - 2- 0xo- i hydr opyri di ne- 3- car boxam de,

hyﬁi%):&tsl aowhitkesolids IHdﬂMRA(DME’Bij)E& ¢2.06 (s, UH),0lr2. tﬁ(br s, 1H), 11.99

&4 f | uor obenz 2- 0XQ- -di h drog ridi ne- 3-
Do BT20 3P (10 5810 0-561 AT kel & 4 S0 2l 41D, 7.72-7.47 (m,

2, Y L 3
e T Y e
10 B MIS(ESRAYmIze442320M arH)* - 187 WD 2006/ 004833
PCT/ US2005/ 023099 TBTU (0.086 g, 0.23 mmol, 1.1 eq)
in DM (1 nmL) was treated with DIPEA (0.11 ni, 0.62
nmmol, 3.0 eq) at roomte e reaction
m xture was stirred for Ewg%?%f@gnched with 10%
aqueous Lil (15 nlL). The resulting uti on was
extracted with ethyl acet at e (4Hx The conbi ned
organi c extracts were was aqueous Li C
(4 x 50 nL), dried (Na2S fil and the
filtrate concentrated i¢h vacuo. g
purified by flash chrongtography (Si02, uting
0-2.5% MeOH in CHCLE) B the appropriaté fractions
were isolated and apftrated in vacuof The free
base was dissolved ith THF, cooled to 0 C and the

ho [

i oy artpyrglath sphiBRLEH L LA AND- A MlbtobezyD-2-
15 t enper at UlbRo- lgzadﬂ@ﬁwmtr&nnw canborcaniidd, hiydroclgeridu ealt

triturated with diethyl ether. The solid was dried in

vacuo to afford the title compound (0.062 g, 59% as

a HO salt. 1H NVR (DVMSO d6) 8 .43 (s, 1H), 12.27

(s, 1H), 8.50-8.52 (m 1H), 8.|p5-8.37 (m 1H),

8.25-8.27 (m 11-1), 8. 08:89.Q 11), 7.43-7.55

(m 5H), 7.20-7.24 (m 2H), B. (ty 1H, J = 6.89 Hz),

6.65 (d, 111, J = 6.03 15 Hz®, 6. @ 1H), 5.32 (s,

2H); HRVB(ESI +): cal cd: 473. 1425, d: 473.1427.
EXAMPLE 251 F

F
A) Methyl 1-(4-fluorobenzyl)-2-oxo-1,2-dihydropyridine-3-carboxylate
A heterogeneous mixture of methyl 2-oxo-2H-pyran-3-carboxylate (2.0 g, 13
20 mmol, 1.0 eq, Aldrich) and 4-fluorobenzylamine (1.5 mL, 13 mmol, 1.0 eq) in DMF
(10 mL) was stirred at room temperature for 3 h. The reaction mixture was treated
with EDCI (3.4 g, 18 mmol, 1.4 eq) and DMAP (0.11 g, 9.91 mmol, 0.07 eq) at room

temperature and the resulting solution was stirred for 12 h. The reaction mixture was
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F/ NH\ O\ 1 OO NHN
N-(4-(1H Pyrrol o[ 2, 3-b] pyridi n-4-yl oxy) - 3-fl uor ophenyl

WO 20460848320 PCT/US2005/023099
fl uor obenzyl ) cycl opr opane- 1, 1-di car boxamni de,

trifluoroacetic acid salt FH ‘Jr~~ O 0 A
1 qu(ew:héld uuﬂbb@rﬁg}db()ltséi@hﬁmyhf} eslutigrpyaperieckedyoiysthyl acetate (4 x

g b RAES TR Mo 5
WEEL)”‘ ‘Aﬁ@&j 0! 128 el Yilerdnad ¢k ﬂllﬁtdﬂencé’ntﬂtemﬂ lvheuoTdd@tford the

reacti on WD 2006/ 004833 PCT/ US2005/ 023099
miprodirce (a8, %) aseadsoénd whichfwsas used without further @arifigatign: nH NMR

th 2 I

5 ¢ BN Griohs Sureedn THe 02 0T o 0D 526 14a Elipnbfo 722 o
3 ' Ql g f F Z .
3 a7 1 18, 72 604 B0 % 134 RGOS (B0 i
r exet08G9, fiolxd: 268.0888. stirred at 0 C for 2 h, diluted
with 100 nL of ethyl 5 acetate and extracted with 1 N
NaOH (10 nlL). The aqueous phase was acidified with 1
N HO to pH 1-2. The solid thatgforned was col | ected
by filtration (343 ny, 48%.)@‘ESI+) mz 238.2 (Mt
H +. B)
N-(4-(1H Pyrrol o[ 2, 3-b] p))"llcfzai n-o4-yl oxy) - 3-f | uor ophenyl
)-N-(4 10 fl uorobenzyl)cycl opr opa#e=i, 1- di car boxam de,
trifluoroacetic acid salt To a s i on of
4- (1H pyrrol of 2, 3-b] pyri di n-4-yl oxY) - 3-f| uor obenzenam
ne (45 ng, 0.1 mmol, Conpound B of Exanple 132) and

1- - fl uorobenzyl ) car bamyl. cl opr opanecar boxyl i
10 a<:l§)d ( Aa(4:g “09011‘3"(?3?2 2-9%p- b%FdlleX@Py Fidines3-caghpyylic aci

Per sept gl e @gﬁ@ L oloblodl- 686> R Yopyriding -
Al @fbozkiate (Bleg, PeBmimadNl. Oey} inMeQES25 atl) waeteadd with 5N aqueous

2 h, and then quenched by the addition of 2 nL of
rreqoﬁalﬁbhydrqﬁée - mds PAmipk £6red) R9OBLFIPPIaIpynd the reaction

"Mrég’a\é @tnjfg 1?136 %q'ls cﬁgn E‘g%i‘é &stcéﬁ%&ﬁrated in d/acuo diluted
Concen rate er reduced pressure,
15 | W?Jlﬁli'IWhteZ a6l the saluyioe $8is Eﬂtrzﬁi’tefd)mﬂh ethieacdesd (rdadalrdnng:hhe brganic
(39 ng, 67% as a white solid. 1H NWR

Q- d6) S
1frzg;gor(1)@ rThe aqpepuspactiqp wag cqq;ed t1)|.(B °C gncﬁ@;:i@i{ied Tz?j.}h cencentrated

° ﬁg@ezéﬁééﬁ}g( gy_hg%_tﬂger%m a§ffd wifh grgtefgﬁjd B!_:Isolj& i, in vacuo

Hzh afférd@e prod@cd (M6 HH0%) vhich whé sufﬁbientlly pur® td.uddzih the subsequent
6.44 (d, 1H, J = 6.1 Hz), 6. 30 1H) .~ 4.30 (d, 2H J

= ssep5withgut further purification.. 'H NMR MSO-d6) 0 8.44-8.39 (m 2H) 7.46-

20  7.42 (m, 2H), 7.24-7.18 (m, 2H), 6.78 (d, 1H, J = 6.98 Hz), 5.31 (s, 2H); HRMS(ESI),

calcd.: 248.0723, found: 248.0718.

O N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-1-(4-
fluorobenzyl)-2-o0x0-1,2-dihydropyridine-3-carboxamide, hydrochloride
25 salt
A homogeneous solution of 1-(4-fluorobenzyl)-2-oxo-1,2-dihydropyridine-3-
carboxylic acid (0.051 g, 0.21 mmol, 1.0 eq), 4-(1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-
fluorobenzenamine (0.50 g, 0.21 mmol, 1.0 eq, Compound B of Example 132) and
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1.39 (d, 4H, J 2.2 Hz); MS(ESI+) mz 463.1 (M + H)+.
25 EXAMPLE 252 H F/ NN\ I 0O0)aF~1 \ NHN

W0 1®9/08832006/ 004833 PCT/ US2005/ 023099 PCT/US2005/023099
N-(4-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) - 3-f | uor ophenyl
)-N-(4 fluorophenyl)cycl opropane-1, 1-di carboxam de H
157BHO Q.036@¢, 8.28 m)lol 1.1 eq) in DMF (1 mL) was treated with DIPEA (0.11

LIRS SRRSO St 2
( 3RndHuendh&ll WIR O%Aelqgﬁd)t%mﬁl (1'5 ﬂlitﬂz ’fﬁ: ﬂé"&ﬁluﬁé sSlufio '@ as

added triethyl am ne . The reaction
m settractedweith eihylracetdtea(ﬂ xH0GnEpr Tl@ﬂcqmmn@d]@rgtame axlgectswvete washed

5 ¢ oHBTO Hgrintach et a0 e ard OB, Efighd aite e
30cdAcBatratlll BNGcHS. ePﬁeel‘émWhé @a@pﬁﬁ@ﬂlé&}ﬁ asﬁfchromatogaphy (Si0,,

4-fluoroaniline (333 drich
Tl—lﬂutlﬂ'@Q-Zr%MeQﬂ 1mCH(1]gr) and/zﬂm zigprcrprmtb ﬁacu@n%mrlsdathd and

h di | h 100 h
xRS R oo TRGIERY Tt ot oVl BgHE S0fide @ “uawd the
ach&h{)]éeﬁgous‘@'owﬁoﬁ 8 WIPPTH%F’%%P%% NHe] ﬁpalhbgarfeh qthe reaction

formed” was col | ect e (508 ny,
10 I\/%IEShl@)werﬂwarﬁﬁd IQro(om-tehl)ptratdIE <B>hcentrated in vacuo and the residue

Nmr&ted rlgl 3{9??9?1) @@ rBiéﬁ? Waaa%e ’”1"“61‘?::35{ %ﬁa‘?é‘ﬁlf%ﬁ{]yl

(ARS8 08> & Sk Bl RERE PR8I S €. 12,07
10¢s3BHY, 8.501852 (19, B9), 8335-8.39) mBIHY 8(23,8.3Hm JEH 895-L08 (m, 1H),
Hz), 7.85 (d, 1H J = 13.2 Hz)7 7.62 (m_2H), 7.43 %m ~
2%%.,43 73y, SH) 1 H20 3.2% (00, 2HpiG. 1 (t71H4 £0,893p), §.63 (¢ 1H, /= 6.03
s ey et 3% amBoitsr ARt 1 10y Syl

253
EXAMPLE 251

F
A T
F N N
0
N ~

N N
N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-N-(4-

20 fluorobenzyl)cyclopropane-1,1-dicarboxamide, trifluoroacetic acid sait

F
AT
HO N
O O
A) 1-((4-Fluorobenzyl)carbamoyl)cyclopropanecarboxylic acid

To a solution of 1,1-cyclopropanecarboxylic acid (390 mg, 3.0 mmol, Aldrich)
25  in THF (5 mL) at 0 °C was added triethylamine (0.418 mL, 3.0 mmol). The reaction
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NH2 F/ HI N\ SANO | 001/ F NI 225 HN- 190
WD 2006/ 004833 PCT/ US2005/ 023099

WOR(4/004833 2- Armi not hi azol - 4-y1) - 1H pyrrol o 2, 3- B¢ PYL10dH/623099

10

15

20

25

-4-yl oxy)-3
fl uorophenyl) - 1-(4-fl uorophenyl) - 2- oxo- 1, 2- di hydr opyr i
dimigti@e woa siwedatiofe foF3) mimandireged withy thlsnﬂ chilosjde (0.219 mL, 3.0

g]ngé}gf%llﬁllféh) é‘ﬁi féeltaﬁtgéfgngt%t‘ga%gg }%e)ﬁi iﬁ @61 ar'lO%C% 36 ‘min and
(1 a(S%IJtﬂoﬂ%q ffﬁd%ﬁéh@ﬁ&%@@% itg: BYIHRbY [Aﬁdﬁc iR hid b YEHF was

mmol’, Conpound "A of Exarrp 32) in DCE
( hﬂ@edrijheabacrtton\msuud vesl stirgedhdt Linﬁ(?rﬁq’n%h Qidwted @/1141210@311155 of ethyl

Staicq:tptgdmd gf(tr?c(tec} mtﬁ? %N&ﬁﬂf@ ’@gtagaxctwusr ase was acidified with
briogepaeb yu £8! qhb g&u( t?la%rﬁg@bvas @élf@’cteﬁh%y ﬁlfmﬁ—’on (343 mg, 48%).

reaction ﬁlxture was then stirred at
qdéﬂdﬁﬁbrb&ZB&é(hﬂdibTon of 100 nL of EtOAc, 30 nL of
McOH, and 30 nL of saturated aq. K2ZHPO4. This m xture
vvas filtered through a pad of Celiteo. The organic

er Wigq t-ggﬁﬁr‘#vacg"sb Rtin ALy SPy)Jéiﬂﬁ hyl) NGt

centr e resi ue was purified by
f I ash fhivrob@&izghepgddpyropsné,1-dicatboxgmidd, hrnﬂuﬁ%ddeﬂ-hcid salt

di chl oronet hane) to afford the desl d pro
g, 78%Togsodutiqrgpfid-(d-pyspleln-i-4IPyRe g%@c’mn@enmnﬁ

( 'Yhé' n‘l—gl), B:1 IQMHI’Z, d%)n{pOWB ot Exa%ﬁp'l\é 932\) anﬁ‘ll'ﬂ(éi\l

fluorobenzyl)carbamoyl)cyclopropanecarboxylic acid (24 mg, 0.1 mml) in DMF (0.5
mL) at room temperature was added HATU (57 mg., 0.15 mmol, Perseptive
Biosystem) and DIEA (0.05 mlL., 0.3 mmol, Aldrich). The reaction mixture was
stirred at rt for 2 h, and then quenched by the addition of 2 mL of methanol. The
reaction mixture was purified by preparative HPLC. The desired fractions were
combined, concentrated under reduced pressure, and lyophilized to dryness to afford
the desired product (39 mg, 67%) as a white solid. "H NMR (DMSO-d) & 11.99 (br s,
1H), 10.81 (s, 1H), 8.46 (t, 1H, J= 5.8 Hz), 8.13 (d, 1H, J=6.1 Hz ), 7.86 (dd, 1H, J
=13.2, 2.2 Hz), 7.41-7.46 (m, 2H), 7.37 (t, 1H, J = 9.1 Hz), 7.28-7.32 (m, 2H), 7.13
(t, 3H, J=9.1 Hz), 6.44 (d, 1H, J = 6.1 Hz), 6.30 (s, 1H), 4.30 (d, 2H, J = 5.5 Hz),
1.39 (d, 4H, J = 2.2 Hz); MS(EST") m/z 463.1 M + H)".

EXAMPLE 252
P4
F N N
TrvyrCL
0O F
qﬁ
N o
H

N

- 189 -



20 B)
4- (4- (4- Am no- 2-f| uor ophenoxy) - 1H pyrrol o[ 2, 3- b] pyri di

wo286pbdsshi azol - 2- anmine To a sol ution of PCT/US2005/023099

5

10

15

20

25

2-brono-1-(4-(2-fluoro-4- nitrophenoxy) 1H pyrrol of 2, 3-
n acetic

%]c.:é_r ( Eb”ﬁﬁ%&%&%ﬁoﬁo - Blns Bt 2aonig 3-BuoraphenyD -G
101 v 2006/ o i e RSSO ERRR ok bl Rndnifl 1 o

3 h, and then diluted with 50 mL of Et QAc. The
reaction m xture was washed h saturated aq. NaHCO3
solution and brine. The or%en/er was dri ed

(MgS™) and concentrated in to ye a light
yel l ow solid. The solid was odi sgol \e n a mxed
solvent (20 nmL of THE and 40 ni of l\/b .F Ammoni um 5

ghlgqrnl*rgf (@Zﬁlglr Fg%l}én\xgcmlmé)a'gg?%l égcag‘ﬂﬁ%ylf Se?c?d o,

r esul ti ’ﬂ]‘g asolutibh ofi 1 leryeldpﬁthdaaBrbdxyK(t bdi@ (39Bme] 3. Ohﬁﬂol Aldnch)
ht diluted with 100 of

ot A i) ot & X SRy finine f0.4 it 50 mah The reaction
1 bty NABrEaREG A ?&I%ﬂnnan\ﬁf:eﬂ%d%ﬁib%g%yfrﬁléogés 9L, 3.0

residue was purifred b reparative

f r aoidl ohkiriek)y. érmmtmdmxmma&tirz@mwmoﬁm ak[diﬁﬁﬂd 30 min,
HCO3 sol uti on, and concentrated under reduced

faed Witk a selifien ehdriluoragpikiag (33smect-§ suneldAbdrich) in 2 mL of
’gﬁga;{k}]e ?eaHgigﬁl n%%ureS\Ze(é’ Q28 of ¥°c %r?ﬁ )then'\@iu%SCl QVHH’YI%)O mL of
N- tlyl(aBethf2- aﬁﬂleﬁﬁh&bcﬁwﬁlh 14N WaDHLHORMLY. ot 1] sudodd] fimsd Whdacidified

- 4-y] oxy) -
fl WBP éé‘&&l} 9 PIJI 1e%. Th%mlﬁlﬁh@tﬁymedzwwlzct@d by fijtcatiopy(F08 mg,

di @%@xﬁp}l ed in asimlar manner as
St’yekg%CME npl'é ggz(ﬁ\’fg ng, 129%9. 1H NWR (CD30OD) 6
8.60 (dd, 1H, J= 5.5, 1.7 Hz), 808(d 1H, J= 5.5

Hz), 7.90-7.88 (m 2H). 7.67 (s, 7.45-7.42 (m
B 7 NG Rearols o Iy ridineA-Fogt- b Aubraphensyy-(80

Vo st SuchibninsefeibpBlaneth Ciciiliod, =" 1 1K0e ¢

/" N O Brepdledrin Nsimilar manner as Step B of Example 251 (41 mg, 73%). 'H
NMR (DMSO-ds) 8 11.97 (br s, 1H), 10.35 (s, 1H), 9.99 (s, 1H), 8.12 (d, 1H, /= 5.5
Hz),7.85 (d, 1H, J = 13.2 Hz), 7.62 (m, 2H), 7.43 (m, 2H), 7.36 (t, 1H, J = 9.4 Hz),
7.14 (t, 2H, J=9.1 Hz), 6.43 (d, 1H, J = 5.5 Hz), 6.29 (s, 1H), 1.46 (d, 4H, J = 2.8
Hz); MS(EST") m/z 449.1 (M + H)".

EXAMPLE 253

Ny @m@@

7
N

27N

- 190 -



N HN
N-(4-(3-(2-Am not hi azol -4-yl)-1H pyrrol o[ 2, 3-b] pyridin

WO Zeoglootsyld - 3 25 fl uor ophenyl) -2, 6-di f | uor obenzeen/tig005/023099

10

15

20

trifluoroacetic acid salt To a sol ution of
4-(4-(4-am no- 2- fluorophenox& 1H-pyrrol of 2, 3- b] pyr|d|
n-3- yN-thi3aeAmnethiazel-4-30-Hi-pyordel 2s4blpyridindatlng)

peT/ Usz0s oy R adophetyi 2o\ i fidine o
sol ution of 2,6-difl uorobenzgybekigidede (10.6 ng, 0.06

nmol , Aldrich) in 0.3 nL of dichloronethane. The
reaction mxture was stirred at -20 C for 30 mn and

quenched by the addition of MyCH q\ldTL) The
reaction mxture was concentra h vacuo and the
resul ting residue wasspuri ol edprepar ative HPLC.
The desired fractions
under reduced pressure, d
desi red product (TFA salt/ 9 , 22% as a white
solid. 1H NWR (CD30D) S 8. 7 1H, J = 6.1 Hz), 7.68
(s, 1H), 7.48-7.37 (m 2M, 7.24 (t, 1H J = 8.3 Hz),

0 [ g it B bt

F / NYM)ethablohe O 1 OO0 N | ~

|1d|( ﬁ S{?[‘yfwi;_)%og%tf hI l(Za{lnugr%)4agl(terto%{lgn0}('};§ ?XV ' ry(r)rlo?cg[%,’ﬁb_]g;n%/irrle (1.00
F UREBRARIY EbryBobar A ERpRABSNH BEENY0 hit)) 8Pt Wi aliada

aluminum chloride (2.43 g, 18.3 mmol, Alfa Aesar). The reaction mixture was stirred

i néd, concentrated
ophilized to afford the

at rt for 1 h and then treated with bromoacetyl chloride (7.32 mmol, Aldrich). The
reaction mixture was then stirred at rt for 2 h and quenched by the addition of 100 mL
of EtOAc, 30 mL of MeOH, and 30 mL of saturated aq. K;HPO4. This mixture was
filtered through a pad of Celite®. The organic layer was washed with brine, dried
(MgSO0,), and concentrated in vacuo. The residue was purified by flash
chromatography (SiOa, eluting with 2-5% MeOH in dichloromethane) to afford the
desired product (1.12 g, 78%) as a light yellow solid. MS(EST") m/z 393.9 M + H)*.

NH ¢ NH,
s
\ O
74 l\
o
N
NTON

B) 4-(4-(4-Amino-2-fluorophenoxy)-1H-pyrrolo[2,3-b]pyridin-3-yl)thiazol-2-
amine
To a solution of 2-bromo-1-(4-(2-fluoro-4-nitrophenoxy)-1H-pyrrolo[2,3-
b]pyridin-3-yl)ethanone (392 mg, 1.0 mmol) in acetic acid (10 mL) was added

thiourea (228 mg, 3.0 mmol, Aldrich). The reaction mixture was stirred at room
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N H B)
2- (D nmet hyl am no) - 1- (4- (2-fl uor o- 4- ni t rophenoxy) - 1H py
WO e@b0)@B38- b] pyridin-3-yl)ethanone To a sol ut PONUST005/023099
2- brono-1-(4-(2-fluoro-4-nitrophenoxy)-1H pyrrol o[ 2,3
20 b] pyridin-3-yl)ethanone (96 ng, 0.24 nmol, Conpound
A e¢mporas for 253)nd the HEut(a& withl 50 ral. o BEEDMas Tae ck&dtlon mixture was

dlrret e (1.0 sl in THF, 0.72 L,

L‘eYJ T Sart%f% iaﬂ%ﬁﬁ saliyigs aad F%m% g organic #qypr was dried
deg%g?ggﬁ?ducéé@%%édqg %CL%% éas a11 ﬁé&{;@ cgwﬁgeo htc(l‘hsas
whidgsisolwed in aAmstwddoWehtr(ZOGiﬂd ofVEHErand md naL bf Memﬂ Ammonium

+ 35 -193 WO 2006/ 004833
c%ﬁ@gé%@g f 1/ EME% an[shZ@\ dust @27 a5 q.qn@ol Aldl‘lCh) were

o, AR, WA o

2 Cetnpreedthuel coveinight ; dihtett &2h fIDO QﬂOoﬂEtﬁ)Ad Aidrareed/thrddgh a pad of
pyrrol @[ 2, 3-b] pyridin-3-yl)ethanone (80 ng, 0.22 mmol)
i n Calitel x die Siirajees cancantraged imyqeua ped theresuinavegye was purified

B? Q?e?)gﬁﬁvé‘mﬁ FHL 89411%5 fga%tlérﬁs%a ggmﬁfheéﬂﬂ%?lé%e&% saturated

10 m it WHOes sclbtid, eﬂld adncehipRed Ledep esdatet Freved. NI ¥olid that
diluted with 30 rrL of EtOAc and filtered throu

h
1o Qimeéé‘qutcellwted bphigltmtipn ( Eanged % oYRe évie seped %YIE(E F) m/z
glpfj ht)ue resulting residue was purified by
pr epar ve’'HPLC. The desired fractions were conbi ned,
neutralized wiwth saturated ag. NaHCO3 sol ution, and
concentrated in vacuo. The solid that formed was
coP) ect Addpi?-RrAmingthisgok-&yDrid7-pyteaio[ 21956 IBSridinri zyloxy)-3-
328.1 (
1537 Ca (st norsphemil pret g ivgrepyiding s
i di n- 4- yAi®e¥amide
f1 uorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea
Pr epar eBrepared ins p finiker maanerers Sdep Stof Exanple 24 pireg, 12%). 'H

(SNVRFeDEs 550 QTR 1) s et s 18 790758

(m, 2H), 7.67 (s, 1H), 7.45-7.42 (m, 2H), 7.29 (d, 1H, J = 5.5 Hz), 7.25-7.18 (m, 4H),
20 6.65(t, 1H, J=7.4 Hz), 6.43 (d, 1H, J = 6.1 Hz); MS(EST") m/z 557.1 (M + H)*.

EXAMPLE 254
F
e X
N o O F
74 l\
N N/

N-(4-(3-(2-Aminothiazol-4-yl)-1H-pyrrolo[2,3-bpyridin-4-yloxy)-3-
25 fluorophenyl)-2,6-difluorobenzamide, trifluoroacetic acid salt
To a solution of 4-(4-(4-amino-2-fluorophenoxy)-1H-pyrrolo[2,3-b]pyridin-3-
yl)thiazol-2-amine (20 mg; 0.06 mmol, Compound B of Example 253) in 0.5 mL of
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= 12.6 Hz), 7.24-7.16 (m 4H), 6.96 (t, 2H J = 8.8
Hz), 6.45 (d, 1 H J = 5.5 Hz), 4.74 20 (s, 2H), 3.60

W@ 300664833 2. 86 (s, 6H); MS(ESI+) in/z 508.2 (MeT/H}2005/023099

10

15

20

EXAMPLE 256 OHF F/ NNOO\ | OF NN H-194 WO
2006/ 004833 PCT/ US2005/ 023099
2, Wyurididd aile20 QB -afliletba solutiqreef( 22618 veyeheoxgylghlonds di0r$ mg, 0.06

oGR8 il of iy ot e et piguare was tired
(oo ny e AP a8diph BRICORERYS miy, Picaction

5. hixitire ,waé .c8fcepddied Tyackoand Pheresidtidg tdzidue wad pufid&Bbp
(m 2H), 7.23 (t, 1H,  J = 9.1 Hz), 7.03 (t, 2H, J =
8. ByeparytivegBEC dhe degired fracBony wery combingd. cpngentyard wndpr reduced

4, 49-4 4 : iy : .
oijtessre nd oglfiped affore i Helq debler CLER s g bl 527%) as o
EXAMR-$o1:d5 TH NMR (CDYON) @ §20 (d, QHES =M. LBz} 78 (s, 1H), 7.48-7.37 (m,
2,6-Difluoro-N-(3-11 uoro-4-€3-(2-(4-rreth | pi perazi n-1-
y| 3Rk 34 (5, -1HJ 3y8.3 81z 2087 .01 (m, 3H), 6.86 (s, 1H), 6.46 (d, 1H, J=5.5
bl v i gl nd< v] 0 nyl)sdenzam de Prepared in a
siﬁ%’%’w(ﬁéﬁ%éﬂé@%%h "254. 1H NMR (CD3CD) 6 8.23
(s, 1H), 8.11 (d, 1H, J = 5.5 Hz), 7.79 (dd, 1H, J =
12.1, 2.2 Hz), 7.46-7.34 (m 2H), 7.16 15 (t, 1 H J
= 8.8 Hz), 7.03 (t, 2H JEXAMBLEA556.53 (d, 1 H J =
6.1 Hz), 4.11 (s, 2H), 3.21-2.92 (mq 8H), 2.76 (s,

N

3H); MB(ESI+) nmiz 524.3 58 N\ ~
)H)E Nl( N : \ZN/B F(fij?\m

o) o
o F
/|\
s
N
NN

1-(4-(3-(2-(Dimethylamino)acetyl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea

B) 2-(Dimethylamino)-1-(4-(2-fluoro-4-nitrophenoxy)-1H-pyrrolo[2,3-

b]pyridin-3-yl)ethanone

To a solution of 2-bromo-1-(4-(2-fluoro-4-nitrophenoxy)-1H-pyrrolo[2,3-
blpyridin-3-yl)ethanone (96 mg, 0.24 mmol, Compound A of Example 253) in THF (5
mL) at 0 °C was added dimethylamine (1.0 M solution in THF, 0.72 mL, 0.72 mmol).
The reaction mixture was stirred at 0 °C for 1 h and concentrated under reduced
pressure to give the desired product (80 mg, 93%) as a light yellow solid, which was
washed with cold water and air dried. MS(EST") m/z 359.2 (M + H)*.
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Ilr NOo\ I 001/ FN HNZ20
N- ( 3- Fl uor o-4- (3-(2-(4- et hyl pi perazi n-1-yl )acetyl)-1H

WO pyosoadsed 2, 3- b] pyri di n- 4- PCT/US2005/023099

10

15

20

yl oxy) phenyl ) -1-(4-fl uorophenyl) - 2-oxo-1, 2-di hydr opyri
di ne- 3-car boxam de - 195 WD 2006/ 004833
PCT/ US2005/ 023099 Prepared in a simlar manner as
Exanpl e 253. 1H NMR (CDBCD) 6 & 59 (ddyylH J = 7.2,
2.2 H), 8.53 (s, 1H), 8/08(d’;j®/ 5.5 Hz),
7.89-7.85 (m 2H), 7.44N 7. 4l , 7.28-7.18 (m
3H), 7.15 (t, 1H, J= 8.8 .65 °(t, 1H, J= 6.7 Hz),
6.48 (d, 1H, J= 5.5 Hz), 4. 2H), 3.21-2.89 (bm
8), 2.76 (s, 3H); MS(ES1+)¢m 599.2 (M + H)+.
EXAMPLE 259 NO F/ Ny N ~ N Il OOI/ F NN H
1-(3-Fluoro-4-(3-(2-(4- metH')'/I pi perazi n-1-yl)acetyl)-1H
gy 1ol BE&(&ABLﬂszﬂ‘.h&oﬁheﬂ& 1H-p rrolo[2 3-b]pyr1dm-3-yl)-2-
onxy)pheny 3-(2-(4-f uorop eny acety urea
Pr epar edimethylsnimo)ethammrener as Exanpl e 255. 1H NMR
CD30D),..5 8.28 (s .12 , J =6,1 :
" 66 (31130 a %uusarg of %@%ﬁhygmgnﬂ%f—<4%ﬁ§s°ff>-4reﬂzorﬁ'z 3°4<|¥9-IH-
6.
S }_ﬁrzro [gé é(]g}mg@b?; yl%t 519 (solﬁﬁk G]ZZnﬁnc;lgiﬂze) nu)%d‘hglv(eﬁb (5 mL of
2. B2F @sd 53H) of ]l\dBOHEslv)ererhddeB&ﬁlrﬁor(m;ﬂnJeh}d)rrde (6462 RE\WRLimol,

260 OH H H N NNO)L1i H
EMD) and Zn dust (78.4mg, 1.2 mmo? dench) The reaction mixture was stirred at

room temperature overnight, diluted with 30 mL of EtOAc and filtered through a pad
of Celite®. The filtrate was concentrated in vacuo and the resulting residue was
purified by preparative HPLC. The desired fractions were combined, neutralized with
saturated aq. NaHCO3 solution, and concentrated in vacuo. The solid that formed was

collected by filtration (51 mg, 71%). MS(EST") m/z 328.1 (M + H)".

D) 1-(4-(3-(2-(Dimethylamino)acetyl)-1H-pyrrolo[2,3-b ]pyridin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea
Prepared in a similar manner as Step C of Example 132 (5.7 mg, 11%). 'H
NMR (CD;OD) 6 10.67 (s, 1H), 8.27 (s, 1H), 8.08 (d, 1H, J=6.1 Hz), 7.65 (d, 1H, J
=12.6 Hz), 7.24-7.16 (m, 4H), 6.96 (t, 2H, J = 8.8 Hz), 6.45 (d, 1H, J = 5.5 Hz), 4.74
(s, 2H), 3.60 (s, 2H), 2.86 (s, 6H); MS(ESI") m/z 508.2 (M + H)".

EXAMPLE 256

;@m@
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1- (3-Fluoro-4-(3-(2-(3-hydroxypyrrolidin-1-yl)acetyl)-
1H pyrrol o[ 2, 3- b] pyri di n-

wa200b00483phenyl ) - 3- (2- (4-f 1 uorophenyl ) acet yl ) uPEHUSR05/023099

Prepared in a simlar manner as Exanpl e 255 1H NI\/R
(CD30OD) 8 10.69 (s, 1H), 8.27 (d, 1H, =
8.09 (Zi6-Difiuorp-N-@-fingupyd-(37(256- leyﬂrozeypyrxohdmzl-yl)aae;yl) -1H-

727718 (M 4 goBRRibkiphvdeeeR b By L

PCT/ USZQQEAIQQ %QQ Simifhr A8nferdd Hx@inphdds4. SHOOMR g;&)m‘m) 58.29 (d,
2H), 3.62 ( H),337309(m2|—|),2151 2 (m

DI NEGESHD), 13 (G501,7 £ Ni5-Hiag 380 EXANEL £ 617,22 HaNTH6-7.38

D G Dol A8 (SIH fireht B 7.0y M 8319 458 B 5 Ho,
3- ?bpwgmﬂr) m@mgﬁpmpg 67. muﬁmbsn;@sm% (R, PH), 2.25-

4- (28 FrthiﬂbMS(lﬁSﬂ’L)mpfhéthYM-&H()*(z (trinmethylsilyl)etho
xy)nmet hyl)-1H pyrrol o[ 2, 3-b] pyridine To a sol ution of
4-(2-fluoro-4-nit rophenoxy) 1H pyrrol o[ 2, 3- b] pyri di ne
(1.68 g, 6.15 mmol, gy;gﬂw g.j gxanple 132) in 20
m. of DVF at -40 vaas ad sodi um hydride (271 nyg,

6.77 mmol, 60%in mineral oil, Al drich. e reaction

15 m xture was stir at OCfor 3Qm ooled to

-40 C, and treated\with 2- F
(trimethylsilyl)eth nethyl c |deo(1. 0 n, 6.77
mmol, Aldrich). The r xture was stirred at

roomtenperature for 1 hy quenched by the addition of

100m). The conbi ned or ~extracts were dried

R
10 (MgyS™4) and concentrat edHi n Nacuo to gi ve the desired

15

20

product 20 (2.40 g, 97% as a brown solid. MS(ESI+)
i 5,64-"8ﬂ1u20r8-%-2-3-ﬁ213i'0-4-(3-(2-(4-methylpiperazin-1-yl)acetyl)-1H-pyrrolo[2,3-
b]pyridin-4-yloxy)phenyl)benzamide
Prepared in a similar manner as Example 254. IH. NMR (CD;0D) 4 8.23 (s,
1H), 8.11 (d, 1H, J=5.5Hz), 7.79 (dd, 1H, J = 12.1, 2.2 Hz), 7.46-7.34 (m, 2H), 7.16
(t, 1H, /= 8.8 Hz), 7.03 (t, 2H, J = 8.3 Hz), 6.53 (d, 1H, J = 6.1 Hz), 4.11 (s, 2H),
3.21-2.92 (m, 8H), 2.76 (s, 3H); MS(ESI") m/z 524.3 (M + H)".

EXAMPLE 258
\ N
iy i L
(\ F N N
P j©/ o o O
o F
o
N N/

N-(3-Fluoro-4-(3-(2-(4-methylpiperazin-1-yl)acetyl)-1H-pyrrolo[2,3-b]pyridin-4-
yloxy)phenyl)-1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxamide
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- 197 WO 2006/ 004833 PCT/ US2005/ 023099 F / NO2 \ |
Br OI NNSi- B)

W@2@600m3331- ( 2- f | uor o- 4- ni t rophenoxy) - 1- (( 2- (t rPCEUR005023099

lyl)et hoxy)methyl) -1Hpyrrolo[2,3-b]pyridine To a
sol ution of
4- (2- f | Boapared-iniatsimitdrenamy) asIExanibl¢ £53. e MMIR i(CDh(DDD 5(8 59 (dd,

AT R DG A SR B AS 58 ks Aas Gi 2D, 7.44-
SOI7‘r1tt1' Hﬁzﬁp ir\‘%%(l?; 1(,&163H) 75156§ {90} = 8%'1% 8'325 (i 'iH19_rPr7 Hz),

aceto réaction mxture rréd a

O €4B8aqd, 130, b 6.5 Hp)ehdBéd 2By, 3.0b6-2.89ddint BD a.m(s,cﬁ{[)d MS(ESF) m/z
matgr gﬁg m.), and extracted with EtOAc (3 x 120 nl).

he?%-¢ Mt Had organic extracts were dried (MgSO4) and
concentrated in vacuo. The 10 residue was purified by
flash chromat ography (Si 02, eluting with
di chl oronmet hane) to af f oRKANPIGE259 ed product (2.70
g, 94% as a |qut yellow oil. MS(ESI+) nn/z 482.9 (M
+ H+ FNR oogc NN 0-, -Si/ 15 Q)

4- (2- Fl uor o- 4- n Bphenm'gy) -(qyri%li n-4-yl)-1-((2-(tr
i met hyl silyl)et \ﬂ/
met hyl ) - 1H-pyrrol & 2, 3 b] p neg A g ube was

3<br onp- 4- (2 fI or of4
nitrophenoxy)- 1-((2-Ytrigethylsilyl)

et hoxy) nmet hyl ) -1Hp 2, 3-b] pyridine (480 ng, 1.0
mmol ) in toluene (5 M=) ~\@yridin-4-ylboronic acid (246
nmg, 2.0 mmol, 20 Lanéhster) 0.5 nL of ethanol, and

PSS TUROLIEIG el a2 M SELY Py e e i

10 and t heylogg)phieayl)-3-(298-fluorophenyl)acetyl)urea

15

20

Prepared in a similar manner as Example 255. 'H NMR (CD;OD) § 8.28 (s,
1H), 8.12(d, 1H, J= 6.1 Hz), 7.66 (dd, 1H, J = 10.1, 2.8 Hz), 7.28-7.16 (m, 4H),
6.97-6.92 (m, 3H), 6.51 (d, 1H, J = 6.1 Hz), 4.43 (s, 2H), 3.88 (s, 2H), 3.49 (s, 2H),
3.37-3.20 (m, 4H), 2.82 (s, 3H); MS(EST") m/z 563.2 (M + H)*.

EXAMPLE 260
OH
H H
Eg F N\H/N
P Kj 0 m
0 F
74 |\
P
ﬁ N

1-(3-Fluoro-4-(3-(2-(3-hydroxypyrrolidin-1-yl)acetyl)-1H-pyrrolo[2,3-b]pyridin-
4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea
Prepared in a similar manner as Example 255. '"H NMR (CD;0D) 6 10.69 (s,
1H), 8.27 (d, 1H, J = 8.8 Hz), 8.09 (d, 1H, J = 5.5 Hz), 7.66 (d, 1H, J = 12.7 Hz),
7.27-7.16 (m, 4H), 6.98 (t, 2H, J = 8.8 Hz), 6.47 (d, 1H, J= 5.5 Hz), 4.99 (m, 1H),
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WO 2006/ 004833 PCT/ US2005/ 023099 m xture was treated
with tetrakis(triphenyl phosphine)Pd(0) (58 ng, 0.05

wonwb/0048%% ren) . The tube was seal ed and t he nm RETUS2005623099

10

15

20

heated at 95 C for 18 h with vigorous stirring. The
reaction mxture was then cooled to roomtenperature
and-49t-# (a2, BIP0ER.6R\6m, 2Hhe 3625310, 3433-3RSmeRH), 2H5-1.92 (m,

sa F ol.ut.ion 5 and brine, dried
(Ng%ﬁ@%)%%@iﬁ in vacuo. The residue was
purified by flash chromatography (Si02, eluting with
2% MeOH in dichloronethane) to give the desired
product (237 ng, 49% as HEXAMRLEZ26tn oil. MS(ESI+)
mz 481.1 (M+ H+ NF NH2 NI 2 IEINlo D)

3-Fluoro-4-(3-(pyridin-4-yl)-i H pyrro 3- b] pyri di n-
4- yl oxy)benzenam ne To a sg] uti onHof
4-(2-f|uoro-4-nitropEI Xy) - I difn- 4yl )-1-((2-

(trimethylsilyl)etho O 0L

met hyl ) -1 H pyrrol of 2, ] pyyidine (237 ng, 0.49 nmol)
in a mxed solvent (8 MeOH and 4 nL of THF)

wer e added anmmoni um chKori|de 5 (131 ng, 2.49 mol,
EMC) and zinc dust (163NMOynNZ.49 mmol, Aldrich). The
reaction mxture was stfrred at roomtenperature for 3
h, di | 2-PhiovbN (FH6H0- 448 (piridin-A9D-1H- t irfd-
pad of Celite R(. The f?l t(l?%\rte m‘gggclgggﬁioﬁgtz’ggy]?gﬂal@4
vacuo to give a sol iXoxyshasi+§-méthoxydenzarpide+ H) +.
The solid was dissolved in 15 nL of THF and treated
with TBAF (4 nL, 1.0 Msolution in THF, Aldrich) and

et hane- 1, 2-diarnine 20 (0. 4Fq i (Nd,ch) . The

reaction m xture was refluxed 1 16 h, cooled to room
tenperature, diluted with Et Qdcwashed with brine,
dried (MgSOX4), and concentrated in vacuo. The residue
was purified by flash ch/ raphy (Si02, eluting
with 2-5% MeOH i n dichl ne) to afford the
desired product (127 ng, N8I% for two steps). MS(ES1+)
mz 321.2 (M+ H+. 25 E /

2- Fl uor o- N- ( 3-f | uor o- 4- (397 pyLigiin- 4-y1) - 1H pyrrol o[ 2,
3-b] pyri di n-4- vyl oxy) phenyl ) - 6- et hoxybenzam de - 199

il e TR

( DMSO- dgyrr6lo[23-9pyeidindH) , 10.80 (s, 1H), 8.72 (d, 2H,
J= 7.2 Hz), 8.,44f(s, 1H), 8.31
To a solution of 4-(2-fluoro-4-nitrophenoxy)- 1 H-pyrrolo[2,3-blpyridine (1.68

g, 6.15 mmol, Compound A of Example 132) in 20 mL of DMF at —40 °C was added

sodium hydride (271 mg, 6.77 mmol, 60% in mineral oil, Aldrich). The reaction
mixture was stirred at 0 °C for 30 min, cooled to —40 °C, and treated with 2-
(trimethylsilyl)ethoxymethyl chloride (1.20 mL, 6.77 mmol, Aldrich). The reaction
mixture was stirred at room temperature for 1 h, quenched by the addition of cold
water (40 mL) and extracted with EtOAc (3 x 100mL). The combined organic
extracts were dried (MgSOy) and concentrated in vacuo to give the desired product

(2.40 g, 97%) as a brown solid. MS(ESI") m/z 404.2 (M + H)".
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5
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(d, 2H, J
7.94-7.86

7
m

.2 Hz), 8.16 (d, 2H, J = 5.5 Hz),

1 H, 7.55-7.41 (m 2H), 6.97-6.91 (m
1H, J = 8.8 Hz), 6.45 (d, 1H, JPEI/BSE05/023099
3H); 5 MS(ESI+) ,n/z 473.1 (M + H)+.

/' NF/ NOI O NN H

2- Fluoro-N-(3-fl uoro-4-(3-(pyridi Ngk) - 1H pyrrol of 2,
3-b] pyridin-4- 10 yl oxy) phenyl) fam de Prepared in
a simlar manner as Exan&)rle &1. NVR (DVSO d6) 6
12.97 (s, 1H), 10.76 (s, {H),|8.78 (d, 2H, J= 8.8 Hz),
8.50 (s, 1H), 8.36 (d, 2B 3=%.1 Hz), 8.23 (d, 1H J
= 5.5 Hz), 7.96 (d, 1H, =U8.8 Hz), 7.70-7.54 (m
4H), 7.39-7.35 (m 2H), ©.50N(d, 1H, J = 5.5 Hz);
MS(ES1+) mz 443.1 (M + & 15 EXAMPLE 263 N F /1 N
OO0OF NHN Si—
2,6-Dif|uoro-N—(3-fIuoro-4-(3-(p)>ridin-4-y|)-1H—pyrroI

3b o _ :
T P R PR E Gl gmethyD
12.89 (M1-pyryolol28-Alpyridinel H) , 8. 70 (ol,6 2H, J = gba

. : 7 (d, 2H .J = 6. b o
V6 2005 BOIOBRE AR TOkT badetnitagy (i timatingShDsmgy)
7 B K pmololh 3 ligriinc 2t 5 g imbh 20 FL. Hesponieile at 0
VE(EBey addeda soBition of NBS H)0d. g, BXA\RIE], 26drich)(ihl 1bznlEoN N
S-

(
(t,
Hz), 3.78 (s,
EXAMPLE 262 F

z\lc\e%nitrile. The reaction mixture was stirred at 0 °C for 30 min, quenched by the
addition of cold water (50 mL), and extracted with EtOAc (3 x 120 mL). The
combined organic extracts were dried (MgSO,) and concentrated in vacuo. The
residue was purified by flash chromatography (SiO,, eluting with dichloromethane) to
afford the desired product (2.70 g, 94%) as a light yellow oil. MS(EST") m/z 482.9 M
+H)".

N o
a N
L
O/\/S{\/

(0] 4-(2-Fluoro-4-nitrophenoxy)-3-(pyridin-4-yl)-1-((2-(trimethylsilyl)ethoxy)
methyl)-1H-pyrrolo[2,3-b]pyridine
A sealed tube was charged with a solution of 3-bromo-4-(2-fluoro-4-
nitrophenoxy)-1-((2-(trimethylsilyl) ethoxy)methyl)-1H-pyrrolo[2,3-b]pyridine (480
mg, 1.0 mmol) in toluene (5 mL), pyridin-4-ylboronic acid (246 mg, 2.0 mmol,
Lancaster), 0.5 mL of ethanol, and potassium phosphate (1.0 mL, 2 M solution, 2.0

mmol). Argon was bubbled through the mixture for 15 minutes, and the reaction
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OF N5HN o
1-(4-(3-(2-Am not hi azol -4-yl)-1H pyrrol o[ 2, 3-b] pyridin

WO 2o0glootey3 - 3- f | uor ophenyl ) - PCT/US2005/023099

3-(2-(4-fluorophenyl)acetyl)urea, trifluoroacetic acid
salt To a solution of

4 (maixfuge wap froated Mﬂhdcmmmmyﬁylﬁhspmémd@ﬂs%@ PY5irfknol,

of %&%H‘ptlg g‘é)s)v_vﬁ%ﬁg eﬁrﬂg&ﬁlemxw Wéﬁhea{t@i g %chﬁ%? %wgwnh

t
g opheny e ety hmsy 4 RESpERAL B Ripecitiy and

m diloted withoFtOAR n’ﬁmmd(tlﬁe ofas waxhaiph 4aturatddanqt RAFIOMRolution
mxt rt for 1 h, concentrated in

va@ﬂ‘g B‘éﬂ%%%ﬁ Mgég)& ?P%OI}C@%%%@WW@% uFhe fesidupyvas purified by
ggmﬁggbmgtggfa?ﬁ{ F %—tbz dEq u n IF e&ﬁigltgg ol edA%ﬁ?ré) mefhage) to give the

| y dptiredipzadtict (3@ ffigy 6% hEa(ﬂlﬁskbﬁﬁivnl&lpm AR (M+H
sglfﬂ,ﬂzfzz m\fz 280/%) as)a white solid. 1H NI\/R)(CD3(D)( "
10.69 (s, 1H), 8.08 (d, 1H, J= 5.5 Hz), 7.68 (s, 1H),
7.66 (d, 1H J= 12.1 Hz), 7. 2@7 18 (r% 4H), 6.98 (t,
211, J = 8.8 Hz), 6.84 N 12d(M1+HH)i 28 1
;o MB(\ESI nz

Hz), 3.62 (s, 2H); \E ) - L1 (M
-1H pyrrol o[ 2, 3-b] pyri d
f I ugprophenyl ) acetyl)urea

RE5/ 023099 Prepared in a
simlar manner as Exanpl et?264. 1H NVR (DMSO d6) S

L7 e e it S’ ¢

15

20

25

Hz), 8.dox\)benZemamine 5.5 Hz), 8.12 (s, 1H), 8. 06 (dd
1H J =.8. 2.8 ) 7.78 (dd, 1H J = 12.7, 2.2
7. 4% e?lutlarppﬂﬁ(lﬂsor@ %E§f0pbemyﬁ3 Sayridin-438)-1-(2- 16

( t(trnﬁetg{]lm )e‘th&q? D{E??I)Sglg%%rr%%iﬂ %@Hy]nd* %%E,Erg Qéé mmol) in a
nnxed solvent (8 mL of MeOH and 4 mL of THF) were added ammonium chloride
(131 mg, 2.49 mmol, EMC) and zinc dust (163 mg, 2.49 mmol, Aldrich). The
reaction mixture was stirred at room temperature for 3 h, diluted with EtOAc (40 mL),

and filtered through a pad of Celite®. The filtrate was concentrated in vacuo to give a

solid. MS(EST") m/z 451.3 (M + H)*. The solid was dissolved in 15 mL of THF and

treated with TBAF (4 mL, 1.0 M solution in THF, Aldrich) and ethane-1,2-diamine

(0.4 mL, Aldrich). The reaction mixture was refluxed for 16 h, cooled to room

temperature, diluted with EtOAc, washed with brine, dried (MgS0O,), and

concentrated in vacuo. The residue was purified by flash chromatography (SiO,,

eluting with 2-5% MeOH in dichloromethane) to afford the desired product (127 mg,
81% for two steps). MS(ESI") m/z 321.2 (M + 0.

E) 2-Fluoro-N-(3-ﬂuor0-4-(3-(pyridin-4-yl)-IH-pyrrolo[2,3-b]pyridin-4-
yloxy)phenyl)-6-methoxybenzamide
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H NFN~NI\ O0OF NHN
6- (4- Fl uor o- phenyl ) - 1- oxy- pyri di ne- 2- car boxylic acid
WO 3eobloeussd- 4- ( 3- pyridin-3-yl- 10 PCT/US2005/023099
1H pyrrol o 2, 3-b] pyri di n-4-yl oxy) - phenyl ] - am de
Prepared in a S|mlar manner as Exanple 241. 1H NMVR
( DVBO- dBerged 2n g gimifag mappgr as Exagplq 254 @19 mgg7%p (HNMR

iyl o7 1 g .05

7 &92?1 8= 7(21Hz§3|s)1,6 gl 78, IL,S slﬁk) 3. 9a 7 g6 (m"lZI%) 7755?)041 dn, 2H),
2H§ 93 6:918(118 1HD) 6.88 &, 6H41 (8d8 H1H6 45 (fl BH5] Hi)S HpsBE8I(8:)3H);

5 giﬁs?éwﬂ&zl\ﬂ73'll-?ﬁ F?(AI\/PLE 267 qgINFNNO/ \ 1T O

N-(3-Fluoro-4-(3-(pyridin-3-yl)-1H pyrrol o[ 2, 3-b] pyrid
i n-4-vyl oxy) phenyl ) -2-oxo 20

1- phenyl - 1, 2-di hydr opyr i dEXAMPER BeXani de Prepared in
a simlar manner as Exanple 245. 1H NVR (DVMSO-d6) S

12.48 (s, 1H), 12.15 (s 1H), o. 09 , 8.65-8.59
(m 3H), 8.18 (d, 1H, J = 55 Hz), H8. 202 VIO
2006/ 004833 PCT/ US20 % AT - 6.6, 2.2

Hz), 8.04-7.99 (m 2 1HG 7.59-7.46 (m
7H), 6.74 (t, 1H J=X7.2%), 6.40 (d, 1H J = 5.5
Hz); MS(ESI' -) « H+ EXAMPLE 268 H N F
/ NNOO NG5

2-Fluoro-N-(3-fluoro-4-(3-(pyridin-4-yl)-1H-pyrrolo[2,3-b]pyridin-4-
10 yloxy)phenyl)benzamide
Prepared in a similar manner as Example 261. 'H NMR (DMSO-dy) § 12.97
(s, 1H), 10.76 (s, 1H), 8.78 (d, 2H, J = 8.8 Hz), 8.50 (s, 1H), 8.36 (d, 2H, J = 6.1 Hz),
8.23 (d, 1H, J=5.5Hz), 7.96 (d, 1H, J = 8.8 Hz), 7.70-7.54 (m, 4H), 7.39-7.35 (m,
2H), 6.50 (d, 1H, J = 5.5 Hz); MS(EST") m/z 443.1 (M + H)".
15
EXAMPLE 263

2,6-Difluoro-N-(3-fluoro-4-(3-(pyridin-4-yl)-1H-pyrrolo[2,3-b]pyridin-4-
yloxy)phenyl)benzamide
20 Prepared in a similar manner as Example 261. "H NMR (DMSO-ds) & 12.89
(s, 1H), 11.10 (s, 1H), 8.70 (d, 2H, J = 6.6 Hz), 8.42 (s, 1H), 8.27 (d, 2H, J = 6.6 Hz),
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N- (13- Fl uoro-4-(3-(pyridin-3-yl)-1H pyrrol o[ 2, 3-b] pyrid
i n-4- yl oxy)phenyl)nicotinam de Prepared in a simlar

wOoreeveee483s Exanpl e 254. 1H NVR (DMSO- d6) S 12. BGI/USH05/023099

10

15

20

1H) 10.96 (s, 1H), 9.22 (s, 1H), 9.18 (s, 1H), 8.84

! 8400 Py 233009 18R g U T gy 37 R B 7,23 ¢ 2m v -

. 83 Kig), 615, dJ1H=JL5’5Iﬂi;N&E§F ladim (M7 73-7. 69
IIq')m) 75%4 (t, 1H ( Fgmpz 43((d )1H J =

MS(ES[ +) m z 4262(M+ H +. EXAMPLE 269 F
OOF N15 HN

uor o- N- (3-fl uoro- P@WM?@M 3-yl)-1H pyrrol

pyri di n-4- Mhpxry) phenyh) bemzam de Prepared in

r manner Exa MVR ABNESO- d6)

(s, 1H, ¥9. J g L ; .87 (d,

8.3 Hz), J = X 8.23
1

J = 5.5 Hz) .5(s, H),808(dd 1H J =
.2 Hz), 7.90A/ , J = 13.7 Hz), 7.62-7.55 (m
,727(t 2H, X Hz), 6.50 (d, 1H, J = 5.5
;. MS(ESr) mz 41611(M+ H+ - 203 WO

?!I-%)-@ 3 C-B/ U%i]goﬁé %g&%olo%wLyElclzl;94-Qo§y) 3-ﬂ|>1|\orophenyl)

3- Fl uor o- 4sx(@<mugr3pﬁernygméammst #inluokbha Pl
b] pyri di n- 4yl oxy)

3-(2-(4Tg 4 &dub@h@fﬁﬂ(‘) é‘b@m;IiO}bﬂaaropheﬂ\db@) 1H-pyrrolo[2,3-b]pyridin-3-
yDthiazol-2-amine (34 mg, 0.1 mmol, Compound B of Example 253) in a mixed

solvent (0.5 mL of DMF and 0.5 mL of THF) at rt was added a solution of 2-(4-

3
)

3.90zZ7T
—c——h—n\./

RPONO O
QJL_J—\.....

w

o TH
RGN
]

EwmAHmmgpImAmm
oL
N T

Az-o

20
/

1-
3-

fluorophenyl)acetyl isocyanate in toluene (0.4 M, 0.25 ml, 0.1 mmol, Compound C of
Example 4). The reaction mixture was stirred at rt for 1 h, concentrated in vacuo and
the resulting residue was purified by preparative HPLC. The desired fractions were
combined, concentrated under reduced pressure, and lyophilized to afford the desired
product (TFA salt, 21.2 mg, 28%) as a white solid. 'H NMR (CD30D) 6 10.69 (s,
1H), 8.08 (d, 1H, J= 5.5 Hz), 7.68 (s, 1H), 7.66 (d, 1H, J = 12.1 Hz), 7.26-7.18 (m,
4H), 6.98 (t, 2H, J = 8.8 Hz), 6.84 (s, 1H), 6.42 (d, 1H, J = 6.1 Hz), 3.62 (s, 2H);
MS(EST") m/z 521.1 (M + H)*.

EXAMPLE 265
H H
> oY
\ / 0O © i
74 |\
2
N™ N

1-(3-Fluoro-4-(3-(pyridin-3-yl)-1H. -pyrrolo[2,3-b]pyridin-4-yloxy)phenyl)-3-(2-(4-

fluorophenyl)acetyl)urea
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Cl A OFF\ G N HNA
1- (4-(4- Am no- 2-fl uorophenoxy) - 1H pyrrol o[ 2, 3-b] pyri di

WO 286904832, 2, 2- trichl oroethanone 10 To a sol up¢DOSWD5/023099

10

15

20

4-(2-fluoro-4-nitrophenoxy)-1H pyrrol o[ 2, 3-b] pyri di ne

(546 , 2.0 nmml, Conpound_A of Exanpl
mL of direnrest Ber mier manges afExLBRs TP o SEL bl s 1271
reacti’on 'm 0 nin, tre
WlItH]Jt:FS sh{zg,r&meﬂ )IH GI&IS)SiH:te, 8([12 @41H)‘;18 063da, Hﬂml-%83 28Hz),
to 0O
c7 Te@dniilef =30, a@ Immagt sBader CoHeha o8 Pe. FRUT-16
t h®R - +
e ST G T L L1 B ST h S0 o+ 1y
concentrated i n vacuo and the resulti ng resi due was
purified by flash chromaEX¥dMBRE 266i 02, eluting with
d
2,2,2-trichloro- H
| -(4-(2-fluoro-4- ro N , 3-b] pyri di
495"5@% (ES
+ H+. To a sol ukigh ofy abovt i fter e (83 ny,
0.2 mol) in a mxed sdlvent (3 nL of MeOH and 2 ni
mrol , EMC) and zin st.J(65.4 ng, 1.0 mol, Aldrich).
The reaction m xturle wdS stirred at room t enperature
t H-GuGhorophenyd)dauamuidine- 2marhbosiscwicBsivero-4:(3;pgridin-3-yl-
of Celite e filt cuato
gi ve the deS|}}zc}’yﬁo'g(lza:;f'g]ﬁ(ﬁﬁhﬁ%nﬁﬁ%Ba{e%g'l]a 50
1-(3-Fluoro-4-(3-(2,2,2-trichl oroacet I%I 1H pyrrol o] 2,
3-(b) 139 12315&(84-1H59 10 (s, 1H), 8.66 (d, 1H, J = z),8.32(dd, 1H,J=8.2,2.2
377%) Hz HdWB 11(1D)V5@81ﬁi6)28 563, 11% Uss 8. QH)z) 71§8 gZZHSJ 8. 8Hz)
Hz@41(zuH (etdSSHEn MS(ESIbnﬂzS%z(mHﬁ 38 7.35 (m
Hz), 6.52 (d, 1H, J 5.5 Hz), 3.75 (s, 2H); MS(ESI)
inlz 567.05 10 (M + H) +. glXMPLE 271
A
P

I 3 Rl f
aly }B“i‘l 65‘& uhgelo(é‘l 319, o' EmﬁJ{y? A AESAL 3 H; $8.74 (d,
and then stirred r _coolin
Celite". The organic layer was dried (MySO4),
2-7% MeOH i n di chl oronet hane) to af
n-3 20 yl)ethan z 417.9 (M
of THF) were addedja i hum chl oride (53.5 ng, 1.0
for 3 h, diluted wwth EtOAc (10 nL), and filtered
VS( ES| 'Brepthdd 2Usirthilad@dnnkr adMEtahhie 246) 'H NMR (DMSO-dg) §13.58
4-
RATAHIZ b0l S GhRaPUC RSP U B 73 . 1184
3H), 7.28 (t, 1H J 9.4 Hz), 7.18 (t, 2H, J = 8.8
F N N
=N
\ 4 oj©/ o O \©
/
N
H

N
N-(3-Fluoro-4-(3-(pyridin-3-yl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)phenyl)-2-oxo-
1-phenyl-1,2-dihydropyridine-3-carboxamide
Prepared in a similar manner as Example 245. 'H NMR (DMSO-dg) 6 12.48
(s, 1H), 12.15 (s, 1H), 9.09 (s, 1H), 8.65-8.59 (m, 3H), 8.18 (d, 1H, J = 5.5 Hz), 8.15
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HH FNN Y NHO\VI OONOF NHN
1-(4-(3-((Pyridin-3-yl net hyl)carbanoyl )-1H pyrrol o[ 2, 3

WO bjopgedsad n- 4- yl oxy) - 3- 15 PCT/US2005/023099

10

15

20

fl uor ophenyl)-3-(2-(4-fluorophenyl)acetyl)urea To a
sol ution of

1 (431, Jor 66,22 812} 8,499 ngaﬂa,ﬂo%m . 10 FAG GhdED; 6.74

3-
AR YR T BAI40 @ (9 { 257 HgF ARESID 8 M 587, 0
ng, 0.012 mmol , Exan'ple270)|n05nLofDl\/Fwas
added 3- (am nomet hyl ) pyri di nM‘g , 0.092 nmmol,
Al drich). The reaction mk 68tirred at rt for

I'h, and quenched by the 20 addltlon of
water. The precipitate that formegd was cdllected by
filtration, washed w cof N N and cold
acetonitrile (1 nL) (an dri%@ﬁer vacuumto afford
the desired product (4/3 ngr 84% af a white solid. 1H
NVR (DVSO-d6) 8 12.38\(s,]1H), 11.03 (s, 1H), 10.57
(s, 1H), 8.48 (s, 1H),/8A40t, 1H, J= 5.5 Hz), 8.34
(d, 1H, J = 3.3 Hz), 8 ( 1H, J = 5.5 Hz), 8.00
(s, 1H), 7.73 (d, 1H, J 25N= 13.2 Hz), 765(d 1H J
7.7 Hz), 7.37-7.29 (m 4H), 7.16 (t,

), 6. 34N—(3dFlu9ro-4135p5rldm)r3 -yb- lafé-pgvarolfz[ﬂﬁ Ia]pyrlslﬂs-“-

),

3.74 (s, 2H); MS(ES 7 - 205
5005 004833 per/ LapoS e iiGasDAiuiniae 1) 71 - 2R
I /Pré%aEed . a'@nHﬂar manner as Example 254. '"H NMR (DMSO-ds) & 12.65

4- (1H-Pyrrol o] 2, 3-b] pyri di n-4-yl oxy) - 3-f | uor ophen
- 10.96 (0 HAYE (oL Eotbyer DT, iR 3k bR B Ged (d, 1EL

J=5.5Hz), 8.49 (d, 1H, J = 8.3 Hz), 8.21 (d, 1H, J=5.5Hz), 8.11 (d, I1H, /= 1.7
Hz), 8.08-8.01 (m, 2H), 7.73-7.69 (m, 2H), 7.54 (t, 1H, J = 8.8 Hz), 6.43 (d, 1H, J =
5.5 Hz); MS(ESTY) m/z 426.2 (M + H)".

= m. of cold

~ o 1
QEOEEE

EXAMPLE 269
F
H
F N. Ij
=N
N O:©/ o F
% |\
N N/

2,6-Difluoro-N-(3-fluoro-4-(3-(pyridin-3-yl)-1H-pyrrolo[2,3-b]pyridin-4-
yloxy)phenyl)benzamide
Prepared in a similar manner as Example 254. 'H NMR (DMSO-ds) 6 11.23
(s, 1H), 9.20 (d, 1H, J = 1.7 Hz), 8.87 (d, 1H, J = 8.3 Hz), 8.77 (d, 1H, J = 5.5 Hz),
8.23 (d, 1H, J = 5.5 Hz), 8.55 (s, 1H), 8.08 (dd, 1H, J= 8.2, 2.2 Hz), 7.90 (d, 1H, J =
13.7 Hz), 7.62-7.55 (m, 3H), 7.27 (t, 2H, J = 8.3 Hz), 6.50 (d, 1H, J = 5.5 Hz);
MS(EST") m/z 461.1 (M + H)".
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5HON OOI / FA)
1- (4- Fl uor ophenyl ) - 2- oxopyrrol i di ne-3-carboxylic acid

wa e00a/0648B3it i on of PCT/US2005/023099

10

15

20

6, 6- di et hyl -5, 7- di oxaspi ro[ 2, 5] - oct ane- 4, 8- di one
(1.02 g, 6.0 mmol, Aldrich) in 3 nL of DW was added
4-f1 uorobenzenam ne (666 ny, 6 0O 10 mmol, Aldrich).
The reaction m xture was ﬁ ﬂEabort over ni ght. The
reaction m xture was poure o col'd water (10 niL).

The precipitate that forFmed wasH c Iected by
filtration, washed with : e er vacuum
to afford the deSli r gd p as a tan
solid. MS(ESf) mz 4. (| + 15 B)

N-(4-(1H Pyrrol © ;
)-1-(4- fl uoropheny opyrrol i di ne- 3 car boxam de
Prepared in a simlaf—~apHer as Step B of Exanple 251
(98 ng, 49% . 1H NWVRI(DVSO-d6) S 11.76 (s, 1H), 10.63

St i B s ot Byt BB s e

7 25 (t, 2H J = 8.8 I:Zz-gl ﬂ@o&pﬁ&nﬁlyhcegﬁuréa— 6.5
Hz), 6.22 (dd, 1H, J: : 4-3.89 (m
2H), 3.77 (t, 1H J 8.5 Hz), 249233(m 2H) ;
M5(ES1) nifz 4492(M+ H +. EXAMPLE %,'Z\‘B-ZOGV\D

2006/ 004833 PCT/ US2005/ 023099 P OOI / CN
OF N5N H Cl o

N- ( 3- Fl uoro- 4- (3-(pi per' i
- b] pyri di n- 4-
yl oxy) phenyl ) - 1- (4-f | uor oghe WI
rboxam’de trlfluoroacetlmaN

W‘ (ARl AL BHEI 1M S pHSARRR 22

2= oxopyrrolidi ne-3-carboxam d
(22 4 rm;chlhrﬁéthanmhe Conpound B of Exanple 272) and

f | d
ol ventTga ooyl 4 apaniRoantmsyy Bl pgitine (46
adfled §LRRS EbRBolkdt R oFBxafiplt 138PI 100 ml. of dichloroethane at room

temperature was added aluminum chloride (1.33 g, 10 mmol, Alfa Aesar). The

| met hyl )-1Hpyrrol o[ 2,3

2- oxopyrrolidine-3-ca
salt 5 To a solution

reaction mixture was stirred at rt for 30 min, treated with trichloroacetyl chloride (0.34
mL, 3.0 mmol), and then stirred at 45 °C for 5 h. After cooling to 0 °C, ice water (30
mL) was added to the mixture and the pH was adjusted to 7-8 with aq. K;HPO4
solution. The mixture was then filtered through a pad of Celite®. The organic layer
was dried (MgSOy), concentrated in vacuo and the resulting residue was purified by
flash chromatography (SiO,, eluting with 2-7% MeOH in dichloromethane) to afford
2,2,2-trichloro-1-(4-(2-fluoro-4-nitrophenoxy)-1H-pyrrolo[2,3-b]pyridin-3-
yDethanone (498 mg, 60%). MS(EST") m/z 417.9 M + H)".

To a solution of the above intermediate (83 mg, 0.2 mmol) in a mixed solvent
(3 mL of MeOH and 2 mL of THF) were added ammonium chloride (53.5 mg, 1.0
mmol, EMC) and zinc dust (65.4 mg, 1.0 mmol, Aldrich). The reaction mixture was

stirred at room temperature for 3 h, diluted with EtOAc (10 mL), and filtered through
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The reaction m xture was heated at 85 C for 7 h,
concentrated in vacuo, and the 10 resulting residue
wor®epwssd i ed by preparative HPLC. The desi r edPCT/US2005/023099
fractions were Iyophilized to give the desired
roduct (TFA,salt 13% as a white soli
KII\/RP te'%s el@tr Ey Wq_sl_q:ongenirag:dgn pMgguo to ghve tPa ges1Tp| product

F6’78]n}g,01g>0§7t)%s 5%&11%7M§§E%rf§§ 3(92)1 4%5% 1 (K/ﬁfﬁ{)y 38 (m

464(3 2H) 3.99-3.95 (m 2H), 3.81 (t, 1H J=

3. 10- 3, 06 1
2 @1 2. hﬁ-@ﬂﬂorgréb -(3- (sznsg%-.tlliclylgrqqﬁetyﬂ_gH Hyrpgqlo_ﬁ_Z,?r;q idin-4-

LE 274 H N F
517N 0 OV ER b AR ok PpRerheet GG
N ( 3- Fl Bfgpﬂ'eiﬂ( B sifrilaf frebhheh a8 Ekayiphe26ay(33 mid3p9s)r GHOIMR
rrain -
yI GDM%QIM@I 18.18-(6ALHD)L UbP2 phdFyd Y0-FL Gx gy k@) (s diihe 83544, 1H, J =

2755 Ty (AR ADRBD) T 22515l o8 TSR 318 a2 LT {594 o,

8 @48 gtdzﬁlﬁ-: S Hz V%@%zwa ) 11,77 84 518%), 356l (s, 215; VB EBST m2z567 05
5006/ 004833 PCT/ US2005/ 23099

10(miM3-|—])I) 7. 43- 7 39 (m 2H), 7.19 (t, 2H, J = 8.8 Hz),
6.25 (d, 1H J = 6.5 Hz), 4.54 (d, 2H J = 3.3 Hz),
3.91-3.85 (m 211), 3.72 (t, 1H, J = 8.5 Hz),
3.38-3.37 (m 2H), 3.20- pXWMVPDE 24 . 2. 38-2.31 (m
2H), 1.95-1.91 (m 2H), 1.81-1.76 (m 2H); NMS(ESI+)

fnlz 5322(M+ H)+ 5EXAI}[PLE27% Hi F / NN O HO \
| OOIEF NN HN

1-(4-(3-((Pyridin-3-ylmethyl)carbamoyl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-
15 fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea
To a solution of 1-(3-fluoro-4-(3-(2,2,2-trichloroacetyl)-1H-pyrrolo[2,3-
b)pyridine 4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea (7.0 mg, 0.012 mmol,
Example 270) in 0.5 mL of DMF was added 3-(aminomethyl)pyridine (10 mg, 0.092
mmol, Aldrich). The reaction mixture was stirred at rt for 1h, and quenched by the
20  addition of 1 mL of cold water. The precipitate that formed was collected by
filtration, washed with cold water (1 mL) and cold acetonitrile (1 mL) and dried under
vacuum to afford the desired product (4.3 mg, 64%) as a white solid. 'H NMR
(DMSO-ds) 6 12.38 (s, 1H), 11.03 (s, 1H), 10.57 (s, 1H), 8.48 (s, 1H), 8.40 (t, 1H, J =
5.5Hz), 8.34 (d, 1H, J=3.3 Hz), 8.11 (d, 1H, /= 5.5 Hz), 8.00 (s, 1H), 7.73 (d, 1H, J
25 =13.2Hz),7.65(d, 1H,J="7.7Hz), 7.37-7.29 (m, 4H), 7.16 (t, 3H, J = 8.8 Hz), 6.34
(d, 1H, J = 5.5 Hz), 4.48 (d, 2H, J = 5.5 Hz), 3.74 (s, 2H); MS(EST") m/z 567.1 (M +
H)".
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N- ( 3- Fl uoro-4- (3- ((4- hydroxypi peridin-1-yl)nmethyl)-1H

pyrrol o[ 2, 3-b] pyridin-4
wQ b@xp)4sbenyl ) - 1- (4-f 1 uor ophenyl ) - 2- oxopyr r ol | BATESBODER3099
rboxam de 10 Prepared in a simlar manner as Exanple
273. 1H NVR (DMBO-d6) S 11.71 (s, 1H) 10.88 (s, 1H),
8.00 (d, 1H, J= 5.5 Hz), EXAMPRE 2724 J= 12.7, 2.2
Hz), 7.67- 7.64 (m 2H), 7. 30 7. 3H), 7.20 (t,
2H, J = 8.8 Hz), 6.30(d, 1HHNJ 6. . 6.16 (s,
1H), 4.51 (d, 1H J = 4. , ) m 211),
3.38 (m 1H), 3.70-2.695W 54, EZ(m 3H),
1.65-1.62 (m 211), 19371 26 (m 2H); I\/B(E§I) m z
562.2 15 (M+ H+ LE276 HH FFNNOF NH
N
1-(4-(3-(3-Fluoro -1H pyrrol o[ 2, 3- b] pyri di n-4-yl
oxy) - 3-fl uor ophenyl)-3-(2- 20
(4-Nrd (A 81pyridih A3ylox YOS flub¥a ptieRHl) Q0@ Bgorophenyl)-2-
PCT/US meZSO%mM Ella_yQ }(2)) p?ﬁfl’) X phenyD-
4-(3-(3-Fl uor obenzquxom}‘mp!ldml-fbfia‘ll@xbl]m@&| di n- 4-yl oxy
)-3- fluorobenzenam ne To a sol ution of
4- (1H pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) - 3-f | uor obenzenam
ne 5 (49 nyg, 0.2 mmol, Conpound B of Exanple 132) in
2 nmL of nethanol were &d R hydr oxi de (40 ng,
1.0 mol , EMD) and 3-f| uofobd zaI de (62 ng, 0.5
mrol , Al drich). The reactPon @i xt was stirred at rt
for 16 h, poured into cold water (5 nL), and
exAay act]ecu-Ehtoholﬂkﬁyl:) -1- onpy%ﬁolldxjne-i*maebmygmraickl extracts
were dried

res due%golaqwgg%ﬁ GG b dp Shp B ErRe (102 2

andly hfi gfh v@ s388ed4-Aublobed 666 mg, 6.0
trie (fl’ ane % . & react! on mzf?ﬁnrmélev?/as e
10 StrmbE aklﬁmh)l Tie amadumonmemter\mseaﬂirmd dert ovemightdThe reaction

mixture was poured into cold water (10 mL). The precipitate that formed was
collected by filtration, washed with water, and dried under vacuum to afford the

desired product.(980 mg, 73%) as a tan solid. MS(EST") m/z 224.3 (M + H)".

15 B) N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-1-(4-
fluorophenyl)-2-oxopyrrolidine-3-carboxamide
Prepared in a similar manner as Step B of Example 251 (98 mg, 49%). 'H
NMR (DMSO-dy) 8 11.76 (s, 1H), 10.63 (s, 1H), 8.06 (d, 1H, J = 5.5 Hz), 7.86 (dd,
1H, J=13.2,2.2 Hz), 7.71-7.68 (m, 2H), 7.45-7.36 (m, 3H), 7.25 (t, 2H, J = 8.8 Hz),
20 6.38(d, 1H, J=6.5Hz), 6.22 (dd, 1H, J = 3.3, 2.2 Hz), 3.94-3.89 (m, 2H), 3.77 (t,
1H, J = 8.5 Hz), 2.49-2.33 (m, 2H); MS(EST) m/z 449.2 (M + H)*.

EXAMPLE 273
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pressure. The residue was purified by preparative HPLC

and the desired fractions were conbined, concentrated
WO poog/aesss3 neutralized with saturated aq. NaHQOEBI/US2005/023099

solution, and extracted wi th dichl oronet hane. The

organic extracts were dried 15 (MyS and

concentrated in vacuo to gi ve tHe desi rned conmpound

(12.1 nmg, 35% over two S 51.4 (M +

H +. B)

1-(4-(3-(3-Fl

oxy)-3- fluorophényl

20 Prepared in a si

-(4-fluorophenyl)acetyl )urea
nner as Exanple 264 (3.4
ny, 119 . 1H NWR ( S 11.58 (s, 1H), 10.96 (s,
1H), 10.49 (s, 1H), '7'95d1HJ=55Hz 7.67

2 G g %‘J"s“'ﬁr’z')‘l%l’%f ﬁ@-}-ﬂmg‘tﬁgﬁ H-pyfio (lﬂtéfél%p%aﬂ, 4

MS( ESI gldﬁg Fplendl) 21 -(dM1tordphen - 2E04dptifolidiire-3-c2ftfhxuMide,
2006/0 3pPCT/ US2005/ 023099 F NNY ,: O 00 FNN
trifluoroacetic acid salt”

5 g;g; Al oo R AR A8 5 BlyDkidina SlRYS b diudichmthyd-1-

(4 HlubRpRERBMY- X opyroTamer3-0drbeh aheide (22 hipxe.nb (ihﬁnol Compound B
Prepared in a simlar manner as Exa&l e 273. 1H

( DVESutple 252) andmpraormaldetyfe (2.6 ngz 00$ mmpd) in g n@sect gplvent (1

7 iy, 3 1%0%913?«5? %%5 %&ﬁﬂkwﬁ adﬁedﬁgz%dlﬁﬁﬁ Sl 01 (gmoD-

1"l*he Qeactlén hittéde wds ted a2 85 (’Gﬂfor37|‘ﬁ ,condent@tedtin vdddo, eind:the
Hz), 7.08 (d, 111, J = 7.7 ,701d1HJ_

10 1@esmltiﬂg)rgs@,legmas(punﬁem-by pIepargive C. th@esg@d frgq:.]long were
4. 17 S 9 Q 1
el s s e RYTLARD 119 K G Mo
+ Nk (cBJOBXAN IR 2 18, 7 E 5.470E),/7.9Y @) 1H, = D10, 2N Hz), 7.67-7.63
(m, 3H), 7.48-7.38 (m, 2H), 7.15 (t, 2H, J = 8.8 Hz), 6.45 (d, 1H, J = 5.5 Hz), 4.64 (s,
2H), 3.99-3.95 (m, 2H), 3.81 (t, 1H, J = 8.8 Hz), 3.61-3.59 (m, 2H), 3.10-3.06 (m,
15  2H),2.61-2.47 (m, 2H), 1.97-1.93 (m, 2H), 1.81-1.71 (m, 4H); MS(ESI") m/z 546.2

M +H)".
EXAMPLE 274
H
F. N N
YO
O o :

7 \
~

N™ °N

20 N-(3-Fluoro-4-(3-(pyrrolidin-1-ylmethyl)-1H-pyrrolo[2,3-b]pyridin-4-

yloxy)phenyl)-1-(4-fluorophenyl)-2-oxopyrrolidine-3-carboxamide
Prepared in a similar manner as Example 273. 'H NMR (DMSO-ds) § 12.13
(s, 1H), 10.62 (s, 1H), 8.04 (4, 1H, J = 5.5 Hz), 7.84 (dd, 1H,J = 13.2, 2.2 Hz), 7.65-
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H N
N-(4-(1H Pyrrol o[ 2, 3-b] pyridi n-4-yl oxy) - 3-fl uor ophenyl

W0 2@6004883 0- 6- et hoxybenzam de 15 Prepared i nP@I/US2005/023099

10

15

20

simlar manner as Exanple 261 (12 1 ng, 319% . 1H NWR
DVBO-d6) 8 11.97 (s, (s,
\(]7;6251153 )7.43¢7 32 ((DdaH)H—iD(I 2H, J1=38§ H@) §2§|£§Jf }gdf &E‘Hz)

Z'fl,%ﬁ}g;ﬁé J(—r”,zlz’s;l@) %ﬁ%&n 12%1” 3927, 8512 1’—528)‘5 H@é%.538(3.87 (m,

1&'}%}3.2‘0 374 (iﬁzzH) QMS(ESHﬁa DIy, 139561 .21 (dd, %HH)H%I 12.06 (m, 2H);
EXAVPLE 279 - WO 2006/ 004833 PCT/ US2005/ 023099

HM$(ESH9W2V532:26MGHN H N

1-(4- (1H Pyrrol o[ 2, 3- b] pyri di n-4-yl oxy) - 3-f | uor ophenyl
)-3-(2- cyclopropylacetyl)urea O=C=N5 0 A

2- Cycl opropyl acetyl i socmmﬂmzassuspen& on of
silver cyanate (435 ng, 3.0 mmol, Ald in 10 nmL of

tol uene was added cycl opr olpyl acet%l chl oy de (313 nm,
3.0 mmol , Aldrich) The -:/ i ef | uxed
for 2 h, cool, t and fi edOTh fil evvas
used 10 as O 3 M salyti oro next reaction:

1-(4- (1H Pyrrol o[273- by pyr d| n- 4-yl oxy) - 3-f | uorophenyl
)-3-(2- cyclopropylac )u ea Prepared inasimlar
manner as Exanpl e 264 nmyg, 59% . 'H NMR 15

4
(CD3OD) 8 8.03 (d, 1HHJ N5.5 Hz), 7.80-7.76 (m 1H),

114G Raderout Py dbuugprigin’ly umThy Y gur ol Splfridined-
( m ZFDE)&WSQEE&)QQ) -£34MordphenylVE-ERpyriolidife-3&rBoxahide
Prepared in a similar manner as Example 273. '"H NMR (DMSO-ds) § 11.71

(s, 1H), 10.88 (s, 1H), 8.00 (d, 1H, J=5.5Hz), 7.79 (dd, 1H, J = 12.7, 2.2 Hz), 7.67-
7.64 (m, 2H), 7.30-7.35 (m, 3H), 7.20 (t, 2H, J = 8.8 Hz), 6.30 (d, 1H, /= 6.5 Hz),
6.16 (s, 1H), 4.51 (d, 1H, J = 4.4 Hz), 3.83-3.79 (m, 2H), 3.38 (m, 1H), 3.70-2.69 (m,
5H), 2.28-2.19 (m, 3H), 1.65-1.62 (m, 2H), 1.37-1.26 (m, 2H); MS(EST") m/z 562.2
M +H)".

EXAMPLE 276

H H
T T
o 0O © .

1-(4-(3-(3-Fluorobenzyl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-3-(2-
(4-fluorophenyl)acetyl)urea
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HH F/ NO\ I OON 20 HN
1-(4- (1H Pyrrol o[ 2, 3- b] pyri di n-4-yl oxy) - 3-f | uor ophenyl

w0 2@6fessa3 opr opanecar bonyl )urea - 211 WO 200B¢D04R883023099

10

15

20

25

PCT/ US2005/ 023099 O=C=N O A) Cycl opropanecar bonyl

i socyanate Prepared in a simlar manner as Step A of
Exanpl e 279. 5 B) NH

1-(4-(1H Pyrrol o] 2, 3-fatqyri di n-y) - 3-fl uor ophenyl
)-3- (cycl opropaneca ! Prepared in a simlar
manner as Step B of Exafipl & 279 (17.2 ng, 60% . 1H NWR
(CD30D) 8 7.93 (d, 1H J =57 ®y), 7.57 (d, 1H J =
13.8 Hz), 7.12-7.08 (m 3H)A6.31 (m 2H), 1.02 (m
2H), 0.90 (m 2H); MS(ESI+H m 2 355.19 (M + H)+. 10

EXAMPLE 281 F/ N N o -- .
L42- ﬁgt}@;mwoaemn-%@yagoﬁ%gﬁﬁygs‘{}'e%ﬁw-a- (2-(

- me - - yl)ethoxy) lo[2,1
JI[1, Zﬁﬂ?ﬁbﬁgg%@hﬁl oxy) phenyl I)Oﬁ:gg 255 Prepared in a
si mi | aromBBReion s 451 AnplrolJ68-bipyridin@eylpsyirtt{IBowbenzenamine
Exanpl e 45 and Conpound A of Exanple 279 (21,0 81
9449 1 MNRmapSempoendB &f Eeﬁér,nplellﬁﬁn?lrvz qfﬁ?et&ﬁoﬁrg’ege added

5.5..Hz), 7.2 H) =

( ts(’)dlvérp"lfygro%u el(_glgln'\_é' )1’.0 ?ﬁgéﬁ%l\t(’lb) Eﬁﬁlﬂﬁgm&figﬁ%& ?62’3155;, 0.5

2 miflol2 ARftichin THd DeactBordhixfisre vakistirred &3t {dr,164kipoudred o 8old
water (5 mL), and extracted with EtOAc (3 x 30 mL). The organic extracts were dried

(MgSO,) and concentrated in vacuo. The residue was dissolved in 2 mL of
dichloromethane, and treated with 1 mL of TFA and 0.2 mL of triethylsilane
(Aldrich). The reaction mixture was stirred for 1 h and concentrated under reduced
pressure. The residue was purified by preparative HPLC and the desired fractions
were combined, concentrated in vacuo, neutralized with saturated aqg. NaHCO;
solution, and extracted with dichloromethane. The organic extracts were dried
(MgSO,) and concentrated in vacuo to give the desired compound (12.1 mg, 35% over

two steps). MS(EST") m/z 351.4 (M + H)".

B) 1-(4-(3-(3-Fluorobenzyl)-1H -pyrrolo[2,3-b]pyridin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea
Prepared in a similar manner as Example 264 (3.4 mg, 11%). '"H NMR
(DMSO-dg) & 11.58 (s, 1H), 10.96 (s, 1H), 10.49 (s, 1H), 7.95 (d, 1H, J = 5.5 Hz),
7.67 (dd, 1H, J = 11.6, 2.1 Hz), 7.31-6.67 (m, 12H), 6.10 (d, 1H, J = 5.5 Hz), 4.09 (s,
2H), 3.68 (s, 2H); MS(EST") m/z 531.2 (M + H)*.

EXAMPLE 277
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Hz), 1.12 (m 1H), 0.67-0.64 (m 2H), 0.29-0.25 (m
2H); MS(ESr) mfz 529.3 (M+ 20 H)+. EXAMPLE 282 -

W@ 1@6/0MB32006/ 004833 PCT/ US2005/ 023099 H H F PCIMYB200£023099
\'1 00 NNN ~NND

1- Cycl opr opanecar bonyl - 3- (3-fl uoro-4 -nmet hyl - 6-(2- (4
- met hyl pi perazi p-1- yl)ethox pyﬂrol [ 2,nL .
fJ[1,2,4]triazin.4-yloxy)p urga epn a

simlar manner si ng Cayrpo R_of
Exanple 5 45 a A of Exanple 2807(207 3 ny,
64% . 1H NVR ( CD3CD) 85 (s, 1H), 7.70 (s, 1H),
7.76-7.72 (m 2H), 7¢2247.14 (m 2H), 4.14 (t, 2H, J =
5.5 Hz), 2.94 (t, 2H 5.5 Hz), 2.89-2.60 (m 4H),
2.78 (s, 3H), 2.34 (s, 4H), 1.70-1.67 (m 1H),

0. 98-@-B53 9Py 13610f273-p3DridiRL-Fok)- 3 -1-
512. 3@(%5&@&0%%32%@@!5 28 iAok 3 efHofoppeny1)-1
O\\ O)aF N(fluprophenyl)-2-oxopyrrolidine-3-carboxamide
i -1-ynyl) - 1H | o 2, 3-
0] e S PIPHE g ik Tahabas Hrample %73, H KRI (S 43  11.74
fi |\ ! PhEBYI )2 2 gl i ]
3 ) NSO, ol bl ponamnes il g4y S OBk
NCR2.68 (m, 2H), 7.41 (d, 1H, J=8.8 Hz), 7.30 (d, 1H, J = 1.7 Hz), 7.26-7.22 (m, 3H),
7.16 (t, 1H, J=8.5 Hz), 7.08 (d, 1H, J= 7.7 Hz), 7.01 (d, 1H, J = 10.4 Hz), 6.94 (t,
1H, J=8.8 Hz), 6.22 (d, 1H, J = 5.5 Hz), 4.17 (s, 2H), 3.94-3.90 (m, 2H), 3.76 (t, 1H,

J = 8.5 Hz), 2.49-2.35 (m, 2H); MS(EST") m/z 557.2 (M + H)".

10
EXAMPLE 278
F
H
F N
DOl ' \
1
~
N™ N
N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-2-fluoro-6-
methoxybenzamide
15 Prepared in a similar manner as Example 261 (12.1 mg, 31%). 'H NMR
(DMSO-ds) 6 11.97 (s, 1H), 10.86 (s, 1H), 8.14 (d, 1H, J = 5.5 Hz), 7.92 (dd, 1H, J =

13.2,2.2 Hz), 7.54-7.42 (m, 4H), 7.03 (d, 1H, J = 8.2 Hz), 6.95 (t, 1H, J = 8.8 Hz),
6.48 (d, 1H, J= 6.1 Hz), 6.35 (d, 1H, J = 1.4 Hz ); MS(EST") m/z 396.2 (M + H)".

20 EXAMPLE 279
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O NN HA
4- (2- Fl uor o- 4- ni trophenoxy) - 3-i odo- | H pyrrol o[ 2, 3- b] py

WO 2absoets33 213 WO 2006/ 004833 PCT/ US2005/ 023099PCHBUS2005/023099

m xture of

4-(2-fluoro-4-nitrophenoxy)-1H pyrrol o[ 2, 3-b] pyri di ne
(550 nmy, 2 nmol, Conpound A of Exanpl e 132) and

N-i odosucci ni ni de (450 o, Ny i 2 (50 m)
was stirred at rt for 1 h mat uree was washed with
brine, dried over MgSOX and passed through a short
pad of silica gel, e j wth EtQAc. The 5 filtrate
was concentrated i névafiuo |t o gi ve the desired product
(quantitative yield)Nas yel l ow solid. LC MS(EST')
mz 400 (M+ H+ FMNo2 / O Boc N B)

tert-But yiftuéﬁﬂfﬁﬂ%le -B]ﬂﬁﬂﬁﬁﬂﬂﬂb 1}) ﬁﬂheﬂspﬂeﬂyngol
o[ 2, 3-b] pyri di ne- Zcar boxyl ate To a sol uti on’of

4- (2-f | uor o- 4- ni t r ophenyxloprepylacksyl)wtepyr r ol of 2, 3-

b] pyridine (400 ng, 1 mmol) in DWMF (10 nL) at -40 C
under N2 was added NaH (60%in mneral oil, 1.2

mmol ). The m xture was sto*¢ed_at- 0 C for 20 m n, and
cooled to -40 C. To this m xtur added Boc20 (330

SrTg, 1 5 mol). The 15 mixture wWas stirred at -40 C for

10

15

20

%?\Rf Or]50/ caod umcitrate sol ution,

act au) EYHE%Y é’ 8? ani c layer was dried over

NQ SH ang a@ﬁﬂféﬁﬁbﬁ 8t Qfver EyAn¥@GUD5 mENS 0GAMEE ATQTANY BN E0 mL of
was purified by flash col'um chronatography (silica

g eloJueno yagadas cydqzw)acctml ¢ileradet (3¢3 eiegs Br0eimobridduein. The

( Me_@ct@ %c%l&?e ap rq@%g @ro%‘l I\CIOOjﬁg lo h an%(lt%rse]d )Thryﬁtrate was used

as 0.3 M solution for next reaction.

B) 1-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-3-(2-
cyclopropylacetyl)urea
Prepared in a similar manner as Example 264 (13.5 mg, 59%5. 'H NMR
(CDs0OD) 6 8.03 (d, 1H, J = 5.5 Hz), 7.80-7.76 (m, 1H), 7.27-7.24 (m, 3H), 6.41 (d,
1H, J=5.5 Hz), 6.38 (d, 1H, J=3.9 Hz), 2.25 (d, 1H, J = 7.2 Hz), 0.64-0.59 (m, 2H),
0.28-0.23 (m, 2H); MS(EST") m/z 369.2 (M + H)*.

EXAMPLE 280
H H
" ”TNYA
Xrry
(0]
74 l\
7
’;{ N

1-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-3-

(cyclopropanecarbonyl)urea
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0
tert-Butyl 3-(3-(di net hyl am no) prop-1-ynyl)-4-(2-fluoro

WO 2606i00486Pphenoxy) - PCT/US2005/023099

10

15

20

1H pyrrol o[ 2, 3-b] pyri di ne-I-carboxylate - 214 WD
2006/ 004833 PCT/ US2005/ 023099 A styeam of Ar was

bubbl ed through a m xture @tcLqrt - yl 4-(2-fluoro-4
ni t rophenoxy) - 3-i odo-1 H pyrrol o 3-b] pyri di ne-1-carbo
xyIate(ZOO ny, O4mm|) o

| prop- I-,amne 6 nmg, 0.8 mmol),

pprT?IQ'{“'iB6 ?@—‘g’ﬁ‘?‘)ﬁ(ﬂ% ﬁﬁcyang ‘04 mmol ), and Cul (20

rrg) i N Prepgien for 5

mn. 5 Thdé:3 reglg??gg%h%néﬁﬁgs)&@]ﬁ ﬁ&gﬁn@gseal ed
tube at 70 Cfor 2 h and the solvent was renoved in

was purified by flash col um

ot TSR eip S foridta Moy Sllntaphenyhirk or o

the desg?gqpmﬁ%ggrpgﬂﬁﬂ)@ 95% as a yellow oil.

LC/I\/S( ) mz 455 M2NF/ I NH2 O N 10 H
Prepared in a similar manner as Step B of Example 279 (17.2 mf 6?% ). 'H

| |
P(@u{f’qﬁ%ﬂf}éﬁs SRS ol BAT b 1To % 18 5817 08 (m,
t eJIJI ?gh%gl . 1,02 (. 2. 0, |90);%951) MEESTDue 355,19 (M + HY'.

n| t rophenoxy) 1H pyrrol o[ 2, 3-b] pyri di ne- 1- car boxyl at e
(170 ng, 0.374 mol) in 15 THE (10 nL) and MeOH (10
m.), was added Zn powder EXAMRBLE2$1, 500 ngy) and
NHACL(500 ng). The reaction m xture vvas stirred at rt
for 2 h, diluted with Et OAc,F N ed hrougha
pad of Celiteo. Theflltrate@ m
KH2PO4 sol ution, dried over fOltdred, and
concentrated in vacuo to\ aff rd the desired product
(110 ng, 90% as a yeII id. LC/MS(ESI+) niz 325
(M+ H+. 20 E)

N-(4-(3-(3-(Di rreth—l'é\m no)prMJp 1-ynyl)-1H pyrrol of 2, 3-
b] pyri di n-4- r<)_

yl oxy)-3-fluo _h/ényl) 1- (4-fl uorophenyl)-2-oxo-1, 2-di
hydr opyri di ne- 3= car boxam de, trifluoroacetic aci d
salt To a m xture of

4- ( 3-R3c{dopmipllacaiyl) B RIAGrol 4 P

b] pyri di n- 415?1)2)(3/&3?[) luor oben)z(g-ﬁllé\&r%h%lgb %gfﬁleﬂlyépi»ega%m-l-
mml) 1- (y Ryp‘n@lngﬂ,; -f1p1,2 4]trlazm-4-yloxy)phenyl)urea

di b d_ (46 2
OXO ﬁ‘p ﬁ%ﬁjg %\{ml;arl ne C Xé.gl)é)i/ ié@%ﬂgﬁ@pouﬁ%B of Example
(P.emﬁ@bﬂnp&nﬁl RSY Bk Bl 2779 (®80 uffy, 31 BPHINMR RY,88) 57.81 s,
"I, 7.74 (@, 18, 7= 5.5 Hz), 7.25 (m, 3H), 4.18 (t, 2H, J = 5.5 Hz), 3.35 (t, 211, J =
1.7 Hz), 2.90 (t, 2H, J = 5.5 Hz), 2.74-2.54 (m, 4H), 2.45 (s, 3H), 2.33 (1, 4H, J = 2.8

Hz), 1.12 (m, 1H), 0.67-0.64 (m, 2H), 0.29-0.25 (m, 2H); MS(EST") m/z 529.3 (M +
0.

EXAMPLE 282
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was added DIPEA (0.1 nL). The reaction m xture was
stirred at rt overnight and - 215 WD 2006/ 004833
wWEamLBEARE0D5/ 023099 concentrated in vacuo. ThePCT/US®05/023099
conmpound was purified by preparative HPLC, and the
appropriate fractions were Iyophlllzed to afford the

title conpound (15 ny, TFA s 234 a4l a | ow
solid. 1H NVR (CD3CD) 8 8.73 E 6, 24
Hz), 8.14 (d, 1H,J=56Hz) 8.016 b6m

7.74 (s, 1H), 7.54-7.60 (m 28, 7.30-7.47 (m 54H),
6.78 (dd, 1H, J = 6.8, 6.8 6.47 (d, 1H, J = 5.6
Hz), 4.30 (s, 2H), 2.984&. ] 6H): LC/MS (ESI+) iz 540
(M + H) +. EXAI\/PLEZ)‘M—// W”fNl OOp F N12 N
H 10

N
N-(4-(3-(3-(D mét hy} am no) propyl ) -1H pyrrol o[ 2, 3- b] pyr
i di n-4-yl oxy) - g{,:}

fl uorophenyl)-17(4-fl uorophenyl) - 2- oxo- 1, 2- di hydr opyri

?nI )r(lte ]d‘}é' ;gggn%gr onyig glfﬂl%i'g ?IC %Ellngth?f IGC%Z 3(2 metﬁylpnperazm 1-
N- (4- (3- ( 3y iHBRYIpyr POIOI 2RI IPL, 2 Btk ia¥ R 4 10Ky phicn§lnkéder ©

phen l)-

- 0X0- 1P&pahehy1da sumdfalr mameer:hsmahmm/lm uskhgo§ompdbund B of Example
b d
511 A s eIt of B bie SRRy i 5850 1 5ER GRIGBYP 035

ey Gl BT BaaEe B T s 2 TR = gt 294

Pd(tCQH (A0%05 Hiaoz 89)2 wm % 58 @Bm/a,.ssmysdm%el Mes-e @7 (m 1H),
em X

under 1 atmfor ure roug
a ePP-&hh (of, 28D, ¢. Bl 0586n€rrn 2H)§ MSEESI) mirdagh(M -+
Celite(r). The filtrate was purified by prep-HPLC to
afford the title conpound as a white solid (10 20 ny,
10 TFA salt, 39%yield). 1H %m38 8.62 (dd, 1H, J
=7.2, 2.0 Hz), 8.04 (d, 1H, J 6.4 Hz), 7.95 (dd,
1H, J =12.8, 1.2 Hz), 7.90 (dd, 1H = 6.8, 2.4 Hz),

7.20-7.50 (m 6. 66 1H, .20 Hz), 6.43 (d,
11-1, J = 6. 4H26'Y||_Q2N3. 11 (gFI 0 T0NH 2.96 (t,
2H, J = 7.2 Hz), 2. '2.81 (& 24

LC/ MB(ESI) nfz 544 )+ 25 F

N-(4-(3-(3-(Dimethylamino)prop-1-ynyl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-
fluorophenyl)-1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-
carboxamide, trifluoroacetic acid salt

15

74 | A
N s
H N

A) 4-(2-Fluoro-4-nitrophenoxy)-3-iodo-1H-pyrrolo[2,3-b]pyridine
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EXAMPLE 285 -216 WD 2006/ 004833 PCT/ US2005/ 023099 H
HM2NF/ NN\ OF NNH

wa2q04/004833 3- (D met hyl am no) prop-1-ynyl ) - 1H pyrPCI/0FR03623099

10

15

20

b] pyri di n- 4-yl oxy) - 3-
f1 uorophenyl) - 3- ( 2- ép fluorophenyl)acetyI%{
£ri £ 1 udr mateieiof 4e@rRRosatitrapheaokp -PEHOIZ-3-blpyridine (550 mg,

oo R O SRAMAE PonLa VloiodldeBhId (S fmd, Bmmol) in

d|n enzenam ne
nthCh OREVFasRtigded aEKéIBipl B. 288 mikxtorelvhs \@dshEd m;th bsas, dried

added 2- 84 f1 uorophenyl ) acetyl |socyanate g mol
C@mMga @a@fl p@@a dphreugh a ghoripad i silien gel el %w@tﬁt% The

i BT SRR B PO
zeﬂ’éwsolidT&R:mcEsFib%mm aﬁ%m"el d) as a white solid.
NVR 10 (DVSO-d6) 'S 12.30 (s, 1H), 10.98 (s, 1H),

10.52 (s, 1H), 10.00 (s, 1H), 8.07 (d, 1H J = 5.6

HZ), 7.74 (d, 1H J = 2.4 Hg, 7.7'3Nddd, 1H, J = 12. 4,
2.4Hz), 7.25-7.40 (m 4H), 1N 6.26 (d, 1H,
J =52 H), 421 (s, 2H, 3 ,2H) '2.43 (s, 6H):

LC/ MS(ESF) 'z 504 (M +1H)+ O15EXAMPLE 286 F \ Me2N
F: ::~ NCoOF NNm

N-(4(3(3(D|methylam o) pgrog- 1-ynyl)-1H pyrrol of 2, 3-
b] pyri di n- 4-yl oxy) - 3- N” N
f1 uor ophenyl ) - 2, 6-di f | uoP®benzani de, trifl uoroacetic

aCBg Sai‘eyt-]_}rﬁty‘lus@lﬂﬂdrﬁm @itrophenoxy)-3-iodo-1H-pyrrolo[2, 3-b]pyr1d1ne-
3- (di net hyl am no) prop- 1-ynyl)-1H pyrrol o[ 2, 3- 20
b] pyrl di+carboxylate) - 3- f | uor obenzenani ne (15 ng, 0. 046

TS CoTRN R AR SRR AT 2 S
b]pyridine (400 mg, 1 mmol) in DMF (10 mL) at —40 °C under N, was added NaH
(60% in mineral oil, 1.2 mmol). The mixture was stirred at 0 °C for 20 min, and
cooled to —40 °C. To this mixture, was added Boc,O (330 mg, 1.5 mmol). The
mixture was stirred at —40 °C for 1 h, diluted with 5% aq. sodium citrate solution,
extracted with EtOAc. The organic layer was dried over MgSO, and concentrated
in vacuo. The crude compound was purified by flash column chromatography
(silica gel, 20% EtOAc/ CH,Cly) to give the desired compound (460 mg, 92%) as
a yellow solid. LC/MS(EST") m/z 500 (M + H)".

Boc
(0} tert-Butyl 3-(3-(dimethylamino)prop-1-ynyl)-4-(2-fluoro-4-nitrophenoxy)-
1H-pyrrolo[2,3-b]pyridine-1-carboxylate
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di f1 uorobenzoyl chloride (9 ng, 0.05 mml). The
m xture was stirred at 0 C for 30 mn and

w@eweemMssnt ed i n vacuo. The crude conpound wasPEUDEI00&R3099

by preparative -217 WO 2006/ 004833 PgT/ ulstzooels/logogg
' [ duct (TFA salt, )
a5y a0 Sotiint S ALFRD B Grieh eomonye of eromiyaisfioro4-
J Hitﬁapﬁerh‘@c)y)—ﬁio@@-lm%mol(&'ﬂQ,S‘thf)#gin%ﬁ-éﬁﬁog&@%(ZéQGSg, 0% mmol),
1 7.35-7.50 (m Z2H), 7.25°(t, , =78. ne
7 %’dyvl.ireethmrom%ﬂyn-learﬁﬁe (66 mpHD.8nmoB, lﬁd(ﬁf@zﬁ)lzjchgcﬁss mg,

XAy 70,20 mg)  ieGsbids (i and THE (3 L) for 5 i,

5 N- THe fedchdBinbcthic v He 98 fﬁlﬁ% %/agédﬁzﬂéém gt'd’@) ‘%n%}/% ?%ﬁlgp‘; lggeent was

10

15

20

25

rophenyl)-2-fl uoro-6- ne e
S a{P ellnoyéd ?in yacp Thcruge om@ound wiy Mﬁied@y flash column

raceR " hBen vl )eth thyl)-1H pyr

¢ BB ERiphy (ifch a5l 3% MG A0 AL oridiowh horaniaiborodect (170 mg
ro : _ ~pi trophenoxy) - 1- (( 2

m 3% & PflBwRseTT/ASESH HIY AL

[ i lyl)ethoxy)nmethyl)-1H pyrrol o[ 2, 3-b] pyri di
gérkggghﬁQ?IHYB)nnnl,y)Cbnpgund B of Exanphe 261),
zinc powder (1.0 g), ange; ni um ChlLon ddH{1.0 g) in
THE (25 nL) and MeOH (25 'nL) %@s sti il at rt ;
overni ght. The m xture was | ut e CH2C12 an
filtered through a shorttﬁad o)

ing solution was en ur
::ZEL;d gressure, and the resiguesy@s purified by
flash 20 col unm chromat ogr aphyH(silica gel, eluting

wiphh 3Ql%ﬁ3@f§il‘n@ﬁ%@:%}not)ﬁro%i-i’-?'n;'ﬂ-elﬂ-pyrrolo[2,3-b]pyridin-4-yloxy)-

3-fluorobenzenamine

ite R. The
n@entlr at ed under

To a mixture of terz-butyl 3-(3-(dimethy1amin0)pr0p—1-yny1)-4-(2—ﬂuoro-4-
nitrophenoxy)-lH-pyrrolo[2,3-b]pyridine—l-carboxylate (170 mg, 0.374 mmol) in
THF (10 mL) and MeOH (10 mL), was added Zn powder (<10 micron, 500 mg) and
NH4CI (500 mg). The reaction mixture was stirred at rt for 2 h, diluted with EtOAc,
and filtered through a pad of Celite®. The filtrate was washed with sat. aq. KH,PO,
solution, dried over MgSO,, filtered, and concentrated in vacuo to afford the desired

product (110 mg, 90%) as a yellow solid. LC/MS(EST* ) m/z 325 (M + H)*,

E) N-(4-(3-(3-(Dimethylamino)prop-1-ynyl)-1H -pyrrolo[2,3-b]pyridin-4-
yloxy)-3-ﬂuor0phenyl)-1-(4-ﬂuorophenyl)-Z-oxo-1,2-dihydr0pyridine-3-
carboxamide, trifluoroacetic acid salt
To a mixture of 4-(3-(3—(dimethylam1'no)prop—1-yny1)-1H—pyrrolo[2,3-

D]pyridin-4-yloxy)-3-fluorobenzenamine (33 mg, 0.1 mmo]), 1-(4-fluorophenyl)-2-

0xo0-1,2-dihydropyridine-3-carboxylic acid (46 mg, 0.2 mmol, Compound B of

Example 242), and HATU (Perseptive Biosystems, 76 mg, 0.2 mmol) in DMF (1 mlL),

was added DIPEA (0.1 mL). The reaction mixture was stirred at rt overnight and
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desired product (420 ng, 71% as a clear oil.

LC/ MB(ESI) mlz 453 (M+ H)+. -218 WO 2006/ 004833
wERANBARED5/ 023099 F H O O- Br N N O -Si Me3rCBYS2005/023099

N-(4-(3-Bronmo-|-((2-(trinmethylsilyl)ethoxy)nethyl)-1H

pyrrol o[ 2, 3- - )

b] pyncentiatedimplaons:) Tis: drndoreappamg|was pufifigd by peparatitio kiph.C, and

enzam de .To _a stirred.solution o .

o 8 S Spaae elons VeRuRb et oot e camrgng ¢ gme, TEA

PYEiOb 93 asda g&mw sflian - NMRWID DD $181790ENAENIT 76, 2.4 Hz), 8.14

(400 ng, "0.85 mmol ), 2-fluoro- 6-nethoxybenzoic acid

(Df/fzzﬁ(lglg}liﬁ.tSHzm%ﬂO)%m:(m, HAY .7(46(431&% ,7.531.—’13&) (Imﬂllli) |7r3g-7.47 (m,
5 by MRS 86 1= Fes TG I%E;zﬁf-g‘%ét-éé Ritekld
[ (ﬂ%gh [ i +Et OAc, hed with
;;?F&Xg{e a@S%%%@é%ﬂ?? c')tn a(r:1d gPi n\gisTﬁe \cl)mr:;ani c

| ayer was dried over MgSO4 10 and concentrated in

vacuo. The residue was purified by flash colum
chromat ography (silica g@X,AMPJ-t %@4 wth 30%

Et OAc/ CH2C12) to give the desired pr ct (370 ng,
72% as a white solid. LG MS(ESY miz 695 (M+ H+. O
nzam d

N- (4- (3-Cyano-| H pyrrol of P >N y)-3-fluo
rophenyl )-2- 15\f | uor o- 6- :@ yb i de,
hydrochl ori de sal t\A mi xtgfexat © O E

N-(4-(3-bromo-1-((2-(%rinethylsilyl)ethoxy)nethyl)-1H
pyrrol o[ 2, 3-b] pyri di Xy) - 3-fl uorophenyl)-2-fl uor
0- 6- net hoxybenzam de , 0.05 mml), Zn(CN)2 (17
ng, 0.15 nmol), Pd(dppf)i\tlz: CH2C12 (5 ng, Aldrich),

10 yas AR P DImEbalEinoToDHS A-PYBles2 A bysf-L ks>

m Xt ure wasgf t - ' .
pma of cor eibt eI ISR onyl- 1 oR6 802-Hik BB faine-3-
with brine, dried ovearbbisitide, trhifld@oadetic auidisalt
concentrated under reduced pressure. The resultin
[ esi dueABET BN P HROmeRTRONPRs | pipd)- 11 ol efgpphenyD-
ansl et han N H- ($ idinlA 3
ST L AR el b T BTt

15 v aftusrophcngl)+ legi-flusropleesy |- oxtd- £,a-dilyyd2épypidapa3-atdburamide (32 mg,

HPLC. The desired fractions were |yaogphilized to %I ve a
whiFa saitA-Q3y) mumol, obtained as a byproduct in Step E of Example 283), and Pd/C

(10%, 100 mg) in MeOH (5 mL) was hydrogenated under 1 atm for 1 h. The mixture

was bubbled through a stream of N, for 5 min, filtered through a pad Celite®. The
filtrate was purified by prep-HPLC to afford the title compound as a white solid (10
20  mg, TFA salt, 39% yield). '"H NMR (CD;0D) & 8.62 (dd, 1H, J = 7.2, 2.0 Hz), 8.04
(d, 1H, J = 6.4 Hz), 7.95 (dd, 1H, J=12.8, 1.2 Hz), 7.90 (dd, 1H, J = 6.8, 2.4 Hz),
7.20-7.50 (m, 6H), 6.66 (t, 1H, J=7.20 Hz), 6.43 (d, 1H, J = 6.4Hz), 3.11 (t, 2H, J =
8.0 Hz), 2.96 (t, 2H, J = 7.2 Hz), 2.77 (s, 6H), 2.11 (m, 2H); LC/MS(EST) m/z 544
M + ).
25
EXAMPLE 285
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whi ch was dissolved in small amount of MOV H2O with 1
N HCl (0.1 nmL). This -219 WO 2006/ 004833

WEMNEBEDS5/ 023099 sol ution was then | yophi |l i R€HUSI05/023099

10

15

20

afford the title conpound (HO salt, 12 ng, 53% as a
white solid. 1H NVR (DVSO d6) 6 10 80 (s 1H) 8. 36

(d, 1H, J = 8. 1 H), 7.87
(dd, 1H J = 13('H,K') 0 H;LD@G 23 (d, 1H,
1H 1 6 d, 1H J
H)

J =8.4 Hz), 6.88 (
EXAVPLE 288 H2D

= 5.2 Hz), 3.79 (s,
H) +

N-(.4-(3-(6-Arri nopyr i
-4-yl oxy)-3- 10 N
fl uor ophenyl)-2-fl uord- 6- met hoxybenzam de A m xture of

N-£- ¢ -fﬁfdgmmtﬂyléh&d)pfdmlyhyl)qﬁ ?&P}ﬁﬂé[gwb]ﬁphhm H=yléty)-3-

pyrrol o ] pyridi n-4-yl oxy) uor ophe I"uor

0- 6- netfhorpbhenyd) 3 %-(Q-morqmjlen@l)a@tymmtea, oacktie agid salt

DA o e PR AR e S T H S otz

m?fﬁllﬁ%] 41t %&%@%ﬂ?oﬁﬁ&z%@soﬁ% M)mniﬂ%ﬁ); %NEaé’und D of

mBxangde 2$B)ng gHEf1tSmpy waspdded M4ﬁﬂu6rhphemgbmebd msocyanate (0.05
m'xtu vvas SCforZh di |l ut ed Lt

R COPNAS Rt TR b Fet THrmBrgaas Shgbiorddyand
drdoReRMed VDR, THel cﬁcﬁrc%ﬁ?oﬁﬂ&j wago 9&@{%&@1 1%6%;&1 QtnYeaHPEC to

to glveare3|due whi ch treated with
i gividie desirdd)prodatch GFFA $318-18inagrida& Yisld) by a mltwalc( éHrNMR

R NS Oruh 0030 By 1008 g S 0y b WpSe 00 G thy 807 @, 11,
cabs S 3% o8 d 1R/ ?Q“?ctr ;2297 ??fddr F‘ﬁc)“@gg}% 5'54% g%ﬁﬁlzém (m, 4H),

ash'c ¢hr'émat o
| r17 I\(b:@rym-)zmﬂ)(dtm g'iﬂv& 2tHe), 4185 (9, a8l [8.681(s¢ 2H), @ IR, 63
converted to t salt by lyophilization with 1 N

H@CMS(EQB)('%ﬁQAe(MmHB 10 ng, 26%yield). 1H NVR
(CD3OD) 8 8.32 (dd, 1H, J = 9.2, 2.0 Hz), 8.21 (d, 1H,
J =6.125 Hz), 8.15 (d, 1H, J = 2.0 Hz), 7.94 (dd,
1H, J = 12.7, 2.5 Hz), 7. EKA(MPLM% 7.44-7.50 (m
2H), 7.36 (t, 1H, J = 8.7 Hz), 7.08 (d, 1H J =

Hz), 6.98 (d, 1H J = 8. Hz - 220, 6/004833

PCT/ US2005/ 023099

N-(4-(3-(3-(Dimethylamino)prop-1-ynyl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-
fluorophenyl)-2,6-difluorobenzamide, trifluoroacetic acid salt
To a solution of 4-(3-(3-(dimethylamino)prop-1-ynyl)-1H-pyrrolof2,3-
b]pyridin-4-yloxy)-3-fluorobenzenamine (15 mg, 0.046 mmol, Compound D of
Example 283) and pyridine (0.05 mL) in CHCl, (1.0 mL) at 0 °C, was added 2,6-
difluorobenzoyl chloride (9 mg, 0.05 mmol). The mixture was stirred at 0 °C for 30

min and concentrated in vacuo. The crude compound was purified by preparative
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6.85 (t, 1H, J 8.7 Hz), 6.56 (d, 1H, J= 5.6 Hz), 3.92
(s, 3H; LOMS(ESI+) nz/z 488 (M + H)+. EXAMPLE 289

WO-2006/00893 ( OOON 5 HN PCT/US2005/023099

10

15

20

N—(4 (IHPyrrol of 2, 3- b]pyridin 4-yl oxy) - 3-f 1 uor ophenyl
)-1-isopentyl -2-0xo- | di_hydropyri di 3- car.hoxam.d
) HETIC 5 e therdesizns rodit (TR SHE Y misg 16 Sy e sp It CAt NMR

NCRIOREB B U 350 T B 51243 B iy 1
) 723507<ge @m|22H)jf7hZ\15Ctt LAY, 7i=a8. se}z& ¢ AOL0GT, ), msad 1H J 5.6
stirred solution

4 Hz) M- B fss SH) 28 s pfH8y LICAMS (BST)) w48 4053M + H)™.

fl uorobenzenam ne (24 ng, 0.1 nmol, Conpound B of

Exanpl e 132), 2- hydroxynicotinic aci d (27 ng, 0.2

mmol ), and HATU (76 ng, GERAMPLE 28 DVF (1 15 nl)

was added DI PEA (0.1 nL) and DVAP (5 ng). The

resulting mxture was stirred at rt h and
concentrated in vacuo. Thegresi d%aggys purified by
preparative HPLC to give the 51 r product (8 ng,
22% as a white SO|Id.I LG MR(ESI +)o M@, 365 (M + H) +.
20 B) 0
N-(4-(l HPyrrol o[ 2, 3- b
)-1-isopentyl -2- 4 P
oxo- 1, 2-di hydr opyri di nﬂ- 3~ar boxam de, trifluoroacetic
acid salt A m xture of

N (14' (&J(kk(wﬂhboimp%n%w{]zwmpgrlanﬂwlm% ﬁuéﬂopnémﬂheﬂmoro 6-
) - 2- 0XO- hydr opyr 1 di ne- 3- carboxam de (8 ny, 0.02
mol ), Nazcos (50n¢tg))xymgamldeobmdmchkz_mie

2006/ 004833 PCT/ US2005/ 023099 3- net hyl but ane (50 np)

in DM (1 nL) was stirred at rt overnight. The

reaction mxture was concenfraied WNR,vacuo and the

resi due was was purified by ptive HPLC to give

the desired product (TFA sal t ), 42% as a white
solid. 1H NWR

I n-4-yl oxy) -3-fl uorophenyl

a A
Y
0
_\_—SiMeg

A) 4-(3-Bromo-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrrolo[2,3-

b]pyridin-4-yloxy)-3-fluorobenzenamine

A mixture of 3-bromo-4-(2-fluoro-4-nitrophenoxy)-1-((2-
(trimethylsilyl)ethoxy)methyl)-1H-pyrrolo[2,3-b]pyridine (626 mg, 1.3 mmol,
Compound B of Example 261), zinc powder (1.0 g), and ammonium chloride (1.0 g)
in THF (25 mL) and MeOH (25 mL) was stirred at rt overnight. The mixture was
diluted with CH,Cl, and filtered through a short pad of Celite®. The resulting solution
was then concentrated under reduced pressure, and the residue was purified by flash
column chromatography (silica gel, eluting with 30% EtOAc/CH,Cly) to give the
desired product (420 mg, 71%) as a clear oil. LC/MS(EST") m/z 453 (M + H)".
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(CD30D) S 12.50 (s, 1H), 8.46 (dd, 1H J = 7.1, 2.0
Hz), 8.16 (d, 1H J = 6.1 Hz), 5 7.90-8.00 (m 2H),

W 2B80Tsd3t (m 2H), 7.33 (t, 1H, J = 8.7 Hz), BCT0S1005/023099
1H, J = 6.6 Hz), 6.51-6.57 (m 2H), 4.08 (t, 2H, J =

7.6 Hz ), 1.51-1/53 (m 3H), 0.92 (d, 6H J = 6.1
M) LOMB(ESI+) ni/z 435 (M+ H+.F LE 290 F / N
N al OOO NHN 10

N- ( 3- FI uor 0- 4- ( 2- (pyri di n-3: M (o[ 2, 3-b] pyrid

I n-4-yl oxy) phenyl ) - 2- oxo- O O

1-

in a simlar manner as

3_
yl

(Conpound E of Exanple

2-

e- 3-car boxam’ﬁe Pr epar ed
e 239 using

phenyl - 1, 2- di hydr opgi« i di

f1 uoro- 4- (2- (pyridi n¢3 ||
)-1H-pyrro|o[2,3-b]p¥i| i
237)

- 4- yl oxy) benzenam ne

15 and
oxo- | - phenyl -1, 2-di h pyri di ne- 3- car boxyl i ¢ aci d.

1H NI\/R(DI\/BOd6) S 12.87 (SMaH), 12.18 (s, 1H), 9.39

6
4.
m
H
1-

155(3((% & 851-&@@%?@@;&9)&%}@%1)(# ;g,nEHﬁ%[z 3.
I ol b

z 518’1‘6 Wstirred§oluti@OofEX@EMRI0mo2B{(2-(Hitkthi syl D) e thyl)- 1 H-
N - 222 WD 2006/004833 PCT/ US2005/ 0 3099
py3taeld - Blratidm-4-poryids-Hlugropeyzenpmine (#A9 Bi2p0-85 pympol fluoro-

| NS RYKDIRMN] 235 ufy, 153 B PARAAXTLARR! g #/583nmol) in

hydroc

3-
4-

Sa ture

]DMRJQ’GQnE} Wwas {duied IDiPEAC{?SS/Y )nng-I-npm&lD dbh{)\ﬂecBb}bDM/AP (ﬁ(hmg) The

| oxy) benzenam ne 078 mo|, Conpound

Exféﬁ‘ﬂp’ég omxtyirepes Sired asrtfqvaai&h&rﬂéwd) with FWAF’%éV%ﬂ%%‘tdeW“h

a%at@gg!]. Kﬁﬂ;@‘; SR on 48 ‘EHHH.”ﬂm%rQ&mﬁ%%’ip\lvE‘s dHed dVer MgSO,4
and concentrated in vacuo. The residue was purified by flash column chromatography
(silica gel, eluting with 30% EtOAc/CH,Cl,) to give the desired product (370 mg,
72%) as a white solid. LC/MS(EST") m/z 605 (M + H)".

(8] N-(4-(3-Cyano-1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-2-

fluoro-6-methoxybenzamide, hydrochloride salt

A mixture of N-(4-(3-bromo-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-2-fluoro-6-methoxybenzamide (30
mg, 0.05 mmol), Zn(CN), (17 mg, 0.15 mmol), Pd(dppf),Cl,:CH,CI; (5§ mg, Aldrich),
Zn(0OAc)2 (1 mg) and zinc powder (1 mg) in DMF (0.6 mL) was heated in a sealed
tube at 120 °C for 15 h. The mixture was diluted with CH,Cly, filtered through a pad
of Celite® (CHyClp). The filtrate was washed with brine, dried over MgSOy, filtered,
and concentrated under reduced pressure. The resulting residue was treated with
TBAF (1 M in THF, 1.0 mmol) and ethane-1,2-diamine (30 uL) in THF (3 mL). The
mixture was refluxed for 15 h and concentrated in vacuo. The residue was purified by
preparative HPLC. The desired fractions were lyophilized to give a white TFA salt,
which was dissolved in small amount of MeOH/H,O with 1 N HCI (0.1 mL.). This
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THE was stirred at rt for 1 h. The solvent was renoved

in vacuo and the residue was purified by preparative
wWOR0E004338f f ord the desired product (HCL salt, PABUSIIN5/023099

40%9 as a yellow solid. 1H NWR (CD30OD) 6 10.76 (s,

11-1), 9.19 (s, 1H), 8.70 (d, 1H, J = 8.0 Hz), 8.66

( dsoldtin Wasthén WophilizedBtok@fofdithetitie cpmposnd (HE) salig1Dmg, 53%) as a

( ddhgé;c')hd‘; gﬁﬁ%@)ﬁpﬁp% %@046,7%)@8%6131%{ e 2%%1% 8.14 (d,
d ﬁ&ﬁﬁ Zézwé? I{h :;‘Q i2 ,\#@@i\ﬁﬁr‘% %‘ﬁ 1@08 95% H, J=8.4

b) 538 (t, lH J=8.8Hz),6.41(d, 1H,J= 52Hz) 379 (s, 3H); LC/MS(ESI*) m/z
I\I-yé FIuorQ -(2-nmethyl -1 Hpyrrol o[ 2, 3-b] pyridin-4-ylo
X Xq- (4-
fluo phenyl) 2- 0x0- 1, 2-di hydr opyri di ne- 3- car boxam de
Cl I\/Ie SS'M NN M \/\Q A
4-Chl oro-1-((2-(trinethyl EXAMPEHE288/) net hyl ) - 1H pyrro
l o[ 2,3-b] pyridine 20 To a suspension_of NaH (88 ny,
60%in mneral oil, 2.2 mol) in Dl\/F'f +) was added
4-chl oro-1 H pyrrol 0[-@\] 3- b] pygi di HSOS I" 2 ol ,
prepared according t i baul C e alt Org. Lett.
2003, 5, 5023) at ro wioh Gtirring. The
m xture was stirred f and trinethylsilylethyl
chl of omet hyl ether (350 1 mmol, Aldrich) was
added. The m xture was i riredj at roomtenperature -
223 WD 2006/ 004833 PCT/ Us2085/ 023099 for 1 h, poured
onto ice, and extracted with ethyl acetate (3 x 10
m) . The-(4-9396-Aahinopiidiae3-51)VIEH Dy e[l -Hiplybidii-4doxy)-3-
dried (I\/gSO4) and concentrated under reduced  _pressure
10 to give the crudeonepbeny)-2-flygreio-methoxybenzapddey f| ash

N A L
I7| %&?@[Z%B&iﬁﬁxwgﬂbﬁy) §ﬂ&ox%%hé@l) 2—|ﬂ.uorb énﬁ:tl!ﬁ))dylbénzanude (50
6.5, {. aé e, @oépgursl 13195 Exagn}:ﬂ& 2%%) 52(494 5 é t@(ﬁneqthylzi# dipxolan-

= Sy piltdin-2%mRe (36 mg, 0.16 mmol, Oakwood), Pd(PPhs); (10 mg), and K5PO,
15 (2 Min H0, 0.32 mmol) in toluene (1 mL), EtOH (0.2 mL), and DME (0.4 mL) was

m

purged with Ar for 10 min. The reaction mixture was heated at 95 °C for 2 h, diluted
with EtOAc, and washed with brine. The organic layer was dried over MgSOy,
filtered, and concentrated in vacuo to give a residue, which was treated with TBAF (1
M in THF, 1 mL), ethane-1,2-diamine (50 puL) in THF (3 mL) at reflux for 24 h. The
20  mixture was diluted with EtOAc, washed with brine, dried with MgSOg, and
concentrated in vacuo. The residue was purified by flash column chromatography
(silica gel, 5% 2 M NH; in MeOH/CH,Cl,) to give the desired product, which was
converted to the HCI salt by lyophilization with 1 N HCI in H,O (white solid, 10 mg,
26% yield). "H NMR (CDsOD) § 8.32 (dd, 1H, J = 9.2, 2.0 Hz), 8.21 (d, 1H, /= 6.1
25 Hz),8.15(, 1H,J=2.0 Hz), 7.94 (dd, 1H, J = 12.7, 2.5 Hz), 7.70 (s, 1H), 7.44-7.50
(m, 2H), 7.36 (t, 1H, J= 8.7 Hz), 7.08 (d, 1H, J=9.2 Hz), 6.98 (d, 1H, J = 8.7 Hz),
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(t, 2H, J = 6.8 Hz), 0.07 (s, 9H); MS(ESI+) mz 283
and 285 (M+ H, 1 d)+ O M M N-M M Si'/\0J N

WA Q00804833 PCT/US2005/023099

10

15

20

4- Chl or o- 2- mathyl-l- (2- (trlmathyIS|Iyl)ethoxy)msthyl)

VI T ] ol ution_of
o SO IS i SR e v s o2 L pomc 48
| o[}, -B8H)%] pyridine (150 ng, 0.53 mol) in THE (1 nl)
at -78 C under argon was added butyllithium (0.4 i,
1.6 Min hexanes, 6.4 mmol) dropw se. The m xture was
stirred 15 at the sane te ﬁﬁ_efor 5 mn, and
treated with iodonet hane m m xture was
warmed up to roomtenperature, que
addi ti on of saturated anm)nl um chl orijde sol ution, and

extracted with ethyl acktg The
conmbi ned extracts were wiit h dri ed
(MgS™) and concentr at vac®h o gi he crude

product (150 ng, 959
reaction. 1H 20 N 3) 8 819 (d, 1H, J = 5.5
Hz), 7.14 (d, 1H, Hz), 6.42 (s, 1H), 5.74 (s,

2H) | 3.60 (t. 2H JN= &Y8 Hz). 2.61(s. 3H). 0.96 (t,

Sod T kB2, Softfetdia bty A opbieayl)-1-sopenty)-2-oxo-1,2-
4- Chl or 0- 2- megidrdpiiding @L&Lﬂgofhrﬁhgyﬁifmoqsa&tlmacﬁj Jalt

of

4-chloro-2-methyl -1 -((2-(trinmethylsilyl)ethoxy)nmethyl)
-1H pyrrolo[ 2, 3-b] pyridine (296.5 1 mmol) and
TBAF (5 ni, 1 Min THF, Al drich O 2006/ 004833
PCT/ US2005/ 023099 was refl yxed oy The THE was
renmoved under reduced pres anff thg residue was
diluted with water (5 nL preci pptate that forned
was col |l ected, washed wijth water and dried (MgSO4) to
afford the title co 101 nmg, 60%9 . 1H NMR
(CD3OD) 6 7.99 (d, 1N, =J5.5 Hz), 7.06 (d, 1H, J =
5.5 Hz), 6.23 (s, 1HH 5M2.46 (s, 3H); MS(ESI+) mz
167 and 169 (M+ H, 1 d)+. OH

A N-(4(Q1 -Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-2-o0x0-1,2-

dihydropyridine-3-carboxamide

To a stirred solution of 4~(1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-
fluorobenzenamine (24 mg, 0.1 mmol, Compound B of Example 132), 2-
hydroxynicotinic acid (27 mg, 0.2 mmol), and HATU (76 mg, 0.2 mmol) in DMF (1
mL) was added DIPEA (0.1 mL) and DMAP (5 mg). The resulting mixture was
stirred at rt for 2 h and concentrated in vacuo. The residue was was purified by

preparative HPLC to give the desired product (8 mg, 22%) as a white solid.
LC/MS(EST) m/z 365 (M + H)".

B) N-(4-(1H -Pyrrolo[2,3-b]pyridin-4-yloxy)-3-ﬂuor0phenyl)-l-isopentyl-z-
o0xo-1,2-dihydropyridine-3-carboxamide, trifluoroacetic acid salt
A mixture of N-(4-( lH-pyrrolo[2,3-b]pyridin—4-yloxy)-3-ﬂuorophenyl)-2—oxo-
1,2-dihydropyridine-3-carboxamide (8 mg, 0.02 mmol), Na;CO3 (50 mg), and 1-iodo-
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Nzzz Me HN D)
2-Met hyl -1 H pyrrol o[ 2, 3-b] pyridin-4-ol A m xure of

wa2@hioeses 2- net hyl -1 H pyrrol o] 2, 3-b] pyri di ne (RQDUSN5/023099

10

15

20

0.72 10 mmol ) and sodi um acet ate (150 ng, 1.83 nmol)
in acetic acid (1.5 nL m crowaved at 2

0
48-mgthylbetene (PRang)int (\]o\,ggL)ryms, stifred) apR} O¥F1E ﬁlq,@actmn
LG and, tcg,gc ﬁcqapfilv% {AGE HARe Wk Sy HAABA Bg%&garam

I'ze e tlt e Cco
( P10 ghvethe dedﬂewax(daaem sdlt, 8 n@@ 4(2%) akh, whltersoﬁdS 'H NMR

Hz), 6.80 (d, 1H, J
3H§ID3QBI Eié_ﬂ) (3.1FD, 3.46 (dellH 11|)=+7 L, 21@{{!2) lﬁdg)(dl b J F/l% NH2),

2705300, 0. BT GRED) 732 Mt Ky ! 587 B 10 1 i 66

IOHz %5‘19? sfi\éﬁl Ay ue0dk, 21, et h¥lHz ), 1.51-1.53 (m 3H), 0.92 (d, 6H, J =
yrro prrl di n-'4- ol (Orrg, TFA salt, 0.34

mﬁdll)lz) BC/ME(ESTHonkrBo (¥befene (0.05 nl) and

pot assi um car bonate (100 ng, 0.72 20 mmol ) in DVF (1
m.) was stirred at 50 C for 2 h. The m xture was
diluted with water and gxkARprEd 299t h ethyl acetate
(3 x 5 nL). The conbined extracts vvere washed with
water, dried (MJSH) and concentr vacuo to

afford the crude product,p W ch un_f g
preparat|ve HPLC to give th | e co \‘45 ny,
469 . 'H NWR (CDBCD) 6 8. .» 28, = ,
Hz),812(m1H) 04( 251HJ=55H2)730
(t, 1H J = 8.3 , 1H, J = 5.5 Hz), 5.95
(s, 1H), 2.41 (s, SI+) mz 288 (M + H)+.
- 225 WD 2006/ 00 PCE/ U005/ 023099 F/ NH2 O Me N

H N E)
3- (30 woré-4- 2~ (ytridin-3iyh-ij#pyirolof2,3-bip yrydineH-ploxy ybenyl)-2-oxo-

benzenam ne 1-phenyl-1,2-dihydropyridine-3-carboxamide
Prepared in a similar manner as Example 239 using 3-fluoro-4-(2-(pyridin-3-
yl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)benzenamine (Compound E of Example 237)
and 2-oxo-1-phenyl-1,2-dihydropyridine-3-carboxylic acid. "H NMR (DMSO-dy) &
12.87 (s, 1H), 12.18 (s, 1H), 9.39 (s, 1H), 8.70-8.85 (m, 2H), 8.60 (d, 1H, J=7.1 Hz),
8.00-8.25 (m, 3H), 7.94 (s, 1H), 7.30-7.75 (m, 8H), 6.77 (t, 1H, J = 6.6 Hz), 6.45 (d,
1H, J = 4.6 Hz), 4.21 (s, 2H), 3.68 (s, 2H), 2.43 (s, 6H); LC/MS(EST") m/z 518 (M +

H)".

EXAMPLE 291
H H
oG
o © © F
/7 \__/ |\
— N P
N NN
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A m xture of
4-(2-fluoro-4-nitrophenoxy)-2-nethyl -1 H pyrrol o 2, 3- b]

wW@0bdo4se3 5 (43 ng, 0.15 mmol ), zinc dust (50PemyUSHNTER3099

10

15

20

mol ) and ammoni um chl ori de (50 ng) in THF/ Met hanol
(1/2, 0.6 nL) was stirred at roomtenperature fo

1
f i 14 Fluprard(2- an@emn?’rm w-mﬁrro'@&%%—bﬂwradm&ml%mhenyl)% 2-(@-

desi red product iently
pure to use in ft'lﬁ 2ot Hg'?élzace l)u éﬁdgﬁ&loqi#%,%#
( DMBO dﬁ)nuﬁtulé—oﬂﬁ—ﬂ(lﬁlz) éﬂ-(ﬂpyrﬁhrﬂé?ld)lenbyi'ﬂolop 3—b'§p}'&1dﬂi N

7.10 1H J-=
2. ﬁO&épenzelmmae 625 108, 0.97§ mugnl 36opgoungH OQEX%nEe F2|§7) and 2-(4-
g 5 u%rﬁsi;@ny};%dety’i)tsocya(natez(bbo9 rr%mg' 1n(t81‘ue§eH)CompN§£1§ % of)Ex'ymple 4)in

N- 1)‘131; Rad l@t)iﬁecfrat(rt?fdfﬁtm YThd do1wmt vas indovdd B Pt dha tife-tekidue was
xy) pheny

fl mmrfmprbe'rpymamwe HRLC - affdig dhreofepirediprodud-(HaH bk dfitag 40%) as
15 A

3 RIGeROHIC B NVIR (CISRI AT {50 1)1 15 HDN 370 @, 1H, 7 =8.0
I . I —

RS glgﬁ 06205, 895 (8 198G TORId), 8.00 (00, 1H, /=84, 5.6 Ha),

di ‘hy$i¢dpyHi di=ris- zszmaﬁb)omn+7c35acn HH)2 6.90%7,.030- 708 nmddl)) 6.63 (d,

|n 5 S BOP reagent (50 ny,
ﬁméi“)H%?hB Nﬁ@i%‘) ﬁn5ﬁﬁ(¥’fo+g[ ‘L) at 50 C for 1
The reaction m xture was cooled to room
tenperature and diluted with water. The 20 precipitate
was col |l ected and washed RXIAMPEREE292 The crude product
was purified by preparative HPLC and the appropriate
fractions were collected, neut nal i |ea\and

concentrated in vacuo tar e
ng, 25% as a solid. 1H N ,
1H), 11.56 (s, 1H), 8.4%H({oh"1H F 8.12 (d,

1H, J = 6.2 Hz), 7.98 (dd, 1H J = 10.4, 2.6 Hz),
7.95 (d, 1H, J = 5%7 61 (m 2H), 7.43 25 (m
3H), 7.29 (t, 1HeT: Hz), 6.72 (t, 1H, J = 6.2
Hz), 6.36 (d. 1H, J N 5% H), 588(3 1H), 232(3
3H): MS(ESI+) mz 473 (M + H)+. E 293 -

2006/ e, %gonc#-/(@smtyﬂfHiﬂrygmloM,#]nyrnﬂm-wl%aphwl) -(4-
\~ ON N

N1- ( 3- Fl uo “"E"‘Z‘k‘“‘#e?t?iﬁ“"llﬁ -dihyd ?ngﬂi,‘%e 8]°6§'?‘?X3|“H51?1- yl
oxy) phenyl ) - N3- ( 4-

agpound (7.85

Cl
AN
Me 4 l _
S/i—Me N N
Me™ NN\ S

A) 4-Chloro-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrrolo[2,3-b]pyridine
To a suspension of NaH (88 mg, 60% in mineral oil, 2.2 mmol) in DMF (1
mL) was added 4-chloro-1H-pyrrolo[2,3-b]pyridine (305 mg, 2 mmol, prepared
according to Thibault, C. et al. Org. Lett. 2003, 5, 5023) at room temperature with
stirring. The mixture was stirred for 5 min and trimethylsilylethyl chloromethyl ether

(350 mg, 2.1 mmol, Aldrich) was added. The mixture was stirred at room temperature
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fl uor ophenyl ) mal onam de, hydrochl oride salt To a
m xt ure of

wW@2d0b0e1883 4- ( 2- met hyl - | H pyrrol o[ 2, 3-b] pyri di nP@1/6S2005/023099

10

15

20

25

yl oxy) benzenam ne (20 ng, 0.078 mmol, Conpound E of
Exanpl e 292 3-(4- fluorophenyl am no) 3- oxopropanoi ¢
adpril hopouser omto iseprnd exrastsdrvdtivethyl aesiateB & 10%9% Thggombined

DI eﬁgﬂétf Gzei@mé%xe& W#ga%rfe%%é&ﬁ) Errl&erk()\%c\é@tz%tgc? grgcgar re{duced

r tpréRfiredo %w%ﬁﬂe €06 prydued, flichrwasasuidied bh elasle&udﬂﬁtogv@a (5%
purified Erepar ative HPLC to give the desir

pretigy ecet{tei@ hesanes) ta 2fferdrthe tilocampyundd 360 wig ﬂ@6§1§F1?1d53%) asa

15'1“1'1\'135IQ &F@EC’;C@) %%58 @ 487753 %@, 72%)@1 B1.0P= 5%, 7.18 @

nﬂH?@SSQIzj %md%@ 1—638@1z205741g52ﬂf3&)@ )7 = 683%)096

ESI'+) in/z

437 2(H\/LI-|= mﬂz)mmm{)msmﬂﬂz m/E 283 Bnd2&5 R HNL ADi5

N-(4 (1H-Pyrrol of 2, 3- b] pyri di n-4-yl oxy) - 3-f | uor ophenyl
) - 5-am no-| - (4- cl
f 1 uorophenyl) - 2- oxo- 1, 2- di hydropyr| di ne- 3- car boxam de,

hydrochl ori de salt N2 MeQ | OQ0 A) Met hyl
5-nitro-2-o0xo0-1, 2-di hydrorfx}? i n e boxyl ate - 227
WD 2006/ 004833 PCT/ US20Q 99/ To"a sol ution of

2- hydroxy-5-nitronicotinic aci®(0.80 g, 4.35 mol,

[ 10,

g R e S R e e
stlrreq,ﬁrlgmgfor 1 h, then at 60 C for 2 h. The
excess net hanol was reaned under reduced pressure

and t hela @sdluien vfakchlemléﬂzr@remetmsﬂylé@qh@w@e@%ﬁ amrolo[z 3-

ar bona sol LLected, washe
R irer S0 e 4o 18 G ERE 77 Bl o € faded
( %u%y":lhgmurgg(%l 'mll"f AN §n(M§Q§ dox n§n& atb S@vﬁse e, m&tu?i'éwas stirred
(s, 3H); MS(ESI+) rdzl + H) +.

I\/Eﬁ)tﬁﬂ same temperature for 5 min, and treated with 1odomethane (0.1 mL). The
mixture was warmed up to room temperature, quenched by the addition of saturated
ammonium chloride solution, and extracted with ethyl acetate (3 x 10 mL). The
combined extracts were washed with brine, dried (MgSO,) and concentrated in vacuo
to give the crude product (150 mg, 95%), which was used for the next reaction. H
NMR (CDCl;) 8 8.19 (d, 1H, J = 5.5 Hz), 7.14 (d, 1H, J = 5.5 Hz), 6.42 (s, 1H), 5.74
(s, 2H), 3.60 (t, 2H, J = 6.8 Hz), 2.61(s, 3H), 0.96 (t, 2H, J = 6.8 Hz), 0.07 (s, 9H);

MS(EST") m/z 297 and 299 (M + H, 1 CD)*.

Cl

N

Me /N | P
N N

C) 4-Chloro-2-methyl-1H-pyrrolo[2,3-b]pyridine
A mixture of 4-chloro-2-methyl-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
pyrrolo[2,3-b]pyridine (296.5 mg, 1 mmol) and TBAF (5 mL, 1 M in THF, Aldrich)
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OOF 10 B) Methyl
1- (4-fluorophenyl)-5-nitro-2-oxo0-1, 2-di hydropyridi ne-3

WO 2@anbs3y| ate A m xture of nethyl PCT/US2005/023099

10

15

20

25

5-ni tro-2-oxo0-1, 2-di hydropyri di ne- 3- car boxyl ate (850
nmy, 4.29 nmol ), 4-fluorophenyl boronic acidg%l.40 g, 10
nvods, refboxedi ovBimighks The AHF waspsmoved veder sequeedpregsure and the

1), | 1 i di d.di
T2k P I g 1 LRl e,
CopdsBED (vRth WP dh 8 BB %S@)%‘iffoﬂi {heteld ceinpbuid (10 me, 60%).

1
sol ution of amoni a. solid was col |l ected, washe
Wi 'HHNMER 2D #010) & AP &d), 1 Jaf §.65rHE)t a6 (4.t Jeodp dlmd.23 (s, 1H),
(656 ng,. 529, N de) 8 +(d, 1H, J= 3.2
L2496 G2 B OB e 167 and s O +ag tRB"50 . 7 %5 (m

, 3.95 (s, 3H); MS(ESI+) nmlz 293 (M+ H+. 20 N2
HO N O O laF O
1- (4- Fl uor ophenyl ) - 5- ni tr o- 2- oxo-
-carboxylic acid A m xture of
1-(4-fluorophenyl)-5-nitrgq, , 2-di hydr opyri di ne-3
- carboxylate (75 ng, 0.245 nd 2 N NaCH
solution (1 m.) was stirred atH80 C 25 for 2 h. The

NI oo et 35 0 E ekl oer) Us2005/ 023099
The sol A ¢hikvatof hashiaee-2wasthgbl Hestreth[2 Belgpaitiing ¢ 120uag, €72

and dried to afford the title conpound (45 , 66%,
wiieewad sodise agpiatect Y men 1 BRanmal in peshis pig 1 TR NvRe

DVBO- d6) .5 y: L 928 (d. 1H J = 3.2 .
s gried it 100 L) 30ugipbies "L ey phuid v piipyive
;\/S%Iﬁﬁ:l\l'a)ﬁd {I_I?eza8§170%riﬁM frackdits wére¥BBcentrated W: baddo\ankl 1f3pBilf2ed to
N-affbrd thetRierqoaipofied @0ohgyA 7% AHANYIREG;CDX § 869 ¢pHEhyl= 5.5

) i B ARy S 15 649 o LD 2.4 G5, 3 NS I 143 (M + HD"

oxam de
O

X
pZ
N

H2- di hydr opyri di ne-3
I

Me 4 |
N
D) 4-(2-Flu01:o-4-nitrophenoxy)-Z-methyl-lH-pyrrolo[2,3-b]pyridine
A mixture of 2-methyl-1H-pyrrolo[2,3-b]pyridin-4-ol (90 mg , TFA salt, 0.34
mmol), 3,4-difluoronitrobenzene (0.05 mL) and potassium carbonate (100 mg, 0.72
mmol) in DMF (1 mL) was stirred at 50 °C for 2 h. The mixture was diluted with
water and extracted with ethyl acetate (3 x 5 mL). The combined extracts were;
washed with water, dried (MgSO,) and concentrated in vacuo to afford the crude
product, which was purified by preparative HPLC to give the title compound (45 mg,
46%). 'H NMR (CDs;OD) § 8.25 (dd, 2H, J = 10.4, 2.6 Hz), 8.12 (m, 1H), 8.04 (d,
1H, J=5.5Hz), 7.30 (t, 1H, J = 8.3 Hz), 6.67 (d, 1H, J = 5.5 Hz), 5.95 (s, 1H), 2.41
(s, 3H); MS(EST") m/z 288 (M + H)".
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A m xture of
1- (4-fluorophenyl)-5-nitro-2-oxo0-1, 2-di hydropyridi ne-3

waooeme4saxyl i c acid (40 ng, 0.14 nmol) and PCT/US2005/023099

10

15

20

25

4- (1H pyrrol o[ 2, 3- b] pyri di n- 4-yl oxy) - 3-

fl uorobenzenam ne (35 ng, 0.14 mmol, Conpound B of

Exanple 132) in DM (1 nlL) was stirred with BOP

reagent (100 ng, 0.23 mmmol) and t iet,\n_yzl amne (0.1 )

at 50 Cfor 1 h. The reaction re“was cooled to

roomtenperature and dil uted 'mter. The solid

that fornmed was coll ected, vva ed w th aqueous sodi um

bi car bonate 15 sol uti on, 48, sol ution, and water

to afford the title competnd ng, 76% . 1H NWR

(DVBO-d6) 612.19 (s, 1H), Hl I (s, 1H), 9.37 (d, 1H,

J =2.6 H), 9.03 (d, 111, "J = 2.6 Hz), 8.18 (d, 1H,

J l_I;)}) S. 532151'[1)10“345(2 -thétHyl- ﬂH‘Lp rélofX)3- B]é)yi"lcﬁnlﬂzy)loxﬂ)bﬁzeﬁlﬁhune
(m

.5 Hz)A mgxge ¢ist- aﬂmm-m@gagnow)ﬂ ns@zw(l(lﬁ -pyE)1e[2,2]pyridine

N%‘%“{%PHBJ?% o3¢ SR PR 72 BRI 2BTPRYEH SRR 0 me)

) -iR THF/RRtHandK¥(1/2, 0.6 mL) was stirred at room temperature for 1 h, filtered and

f1 uorophenyl ) -2-oxo- 1, 2-di hydr opyri di ne- 3- car boxam de,

hyconmmat@dum wacuodb uffordsbe dedirsd pogduct (35 mg, 90%), which was

%éftcg nkfig)‘\(xger t%l u%L %n t%e S].lgeé(r]lllednlt ?eaéc‘rtlgrll Opi-}/?\II\;IJ’R fd)ﬂ/fg C?—%f}%’]y 1.71 (s,
f '1 QBH?MQ s 5“5tHz‘§ 721@&0114 P= @Imgbr @w,r(a@“ ne J3- f@nbz 6 Hz),

oxa d et’hano
( 55 5 (m i), ﬁﬂﬂl(dlgléhdt%ﬂSIHZ)Iﬁ’nQS o éHé,rﬁcﬁ) @fZHZ)d/ZGI((imH)

229. WO 2 04833 PCT/ US2005/ 023099 ngy) under
S%ﬁﬁ%&ggg“% g&‘or 4 h at roomtenperature. The

'reactlon m xture was filtered and concentrated in

vacuo. The residue was purified by preparative HPLC

armg t hev4(3-Fbiorort-emiethyh1iGpyirelad2 Sik]pyridinrdbgloxy) pleenyl)-1-(4-

Conver BPTOBHTY-FroRo- A HInSGraRyE e 4R RETE ol ut | on

e, VR 0 W LA AP

( @floxybbenierfanﬁné(lﬁahg, (BOCBS]mﬁId)l) 1-}64 ﬂhoropﬂiel@lHZ)oxo& D8

5 |4)1hyd70m181d(1m-3 Qqq})oxy}m@gld((zzt) nlgﬂo O§% .mmgl) | QMF ?%g g4 (es stirred

S o8, gy ORI U & 1,
The reaction mixture was cooled to room temperature and diluted with water. The
precipitate was collected and washed with water. The crude product was purified by
preparative HPLC and the appropriate fractions were collected, neutralized and
concentrated in vacuo to give the title compound (7.85 mg, 25%) as a solid. 'HNMR
(DMSO-dg) 6 12.07 (s, 1H), 11.56 (s, 1H), 8.49 (d, 1H, J=6.2 Hz), 8.12(d, 1H, J =
6.2 Hz), 7.98 (dd, 1H, J= 104, 2.6 Hz), 7.95 (d, 1H, J = 5.5 Hz), 7.61 (m, 2H), 7.43
(m, 3H), 7.29 (t, 1H, J=8.40 Hz), 6.72 (t, 1H, J = 6.2 Hz), 6.36 (d, 1H, J = 5.5 Hz),
5.88 (s, 1H), 2.32 (s, 3H); MS(EST") m/z 473 (M + H)".

EXAMPLE 293
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NNH
N-(4-(1H Pyrrol o[ 2, 3-b] pyridi n-4-yl oxy) - 3-fl uor ophenyl
w0 2@s6faisaet hyl am no) - 1- PCT/US2005/023099
(4-fl uorophenyl)-2-oxo- 1, 2-di hydropyri di ne- 3- car boxami
de N2 MeON\ OOI 15 F A

Met hyl 5- am no-1 - (4-fl uorOphenyl) - 2= 0x@r 1, 2- di hydr opyri
di ne- 3- carboxylate A m I@ of Jfrefihyl
1- (4-fl uorophenyl)-5-ni tpexn2-0x001, B di Eyrl di ne-3

- carboxylate (1.46 g, mmol , Conpound B of "Exanpl e
294), zinc dust (1 63 25 20 mmol ) and ammnl um
chloride (1.5 g, Z8
was stirred at roo telhsberature for 2 h. The reactlon

m xture was filtered and concentrated in vacuo to

af f orN!-GRBludes-4+(2anethgH LEtpy(#ol8[2, 315 B2 Edin-daplory) phesyl)-N>-(4-
used -230 WD 2006/ 004833 PCT/ US2005/ 023099 directly

in the next redd49rephen¥iipjongmide; hxdrqchlpridesathr

e s Tyt Sratthra-efa hubPuing dfplBadtl

5 MeQloklyBef2ehahine (B) mg, 0.078 mmol, Compound E of Example 292), 3-(4-
Met hyl 5- (di met hyl am no) - 1- (4- il uor ophenyl ) - 2- oxo-1, 2-d
i hﬂa?reﬁlwymeo) SogenBIpicacd B9 mesomialdrompougdigf Example

i PR (BE LA A INE 0 S35 s added BIPEA 0.1 miL).

f oTh&tdattidn3mPotur@ wlas Rtijred Bt rt &G-S h @ncEé‘dnder(tﬂatdﬂ-z)z M@zﬁo The residue
added sodi um tri acet oxyborohydri de n‘g 3 nmmol ).
Thyaamrifeeaichy mepaattte LG 218e Fhﬁr@@lr@d PO mh(HCI salt, 12'5 mg,

10 78R8 8L Vi Sl By SPR R 9EE s DS el 2T fao, iy

COJ:'IQCﬂ 2@ Hz)ewsml 3374 2@nd7 2@%@(&{ Qﬂ)e@lw (}n d}l@ 094, 1H, J =

afford a sol'id. The solid was coll écted

wab éer)a@aoede 347 @i Y8), 2O (5, QH)eléféhvﬂ}S()Eﬁﬂa) 1(1&@3HQM+H)
77%. "H NWR (CD30OD) 8 8.31 (d, 1H, J = 2.6 Hz), 7.41
(m 2H), 7.26 (m 3H), 3.89 (s, 311), 2.79 (s, 6H);
MS(EST+) mz 291 15 (M + HpxANepNe bk

NH,
X
H
o) © © F

15 H
N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-5-amino-1-(4-
fluorophenyl)-2-0xo0-1,2-dihydropyridine-3-carboxamide, hydrochloride salt

0 O
20 A) Methyl 5-nitro-2-oxo-1,2-dihydropyridine-3-carboxylate
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HOIl N OO laF O
5- (D net hyl am no) - 1- (4-fl uor ophenyl ) - 2- oxo- 1, 2-di hydro

W@006ao4883 3- carboxylic acid 20 The title conpPCRUSA085023099

10

15

20

25

prepared from nethyl 5-(dinethylam no)-1-(4-
f1 uorophenyl ) -2-o0xo-1, 2-di hydropyri di ne- 3- car boxyl at e -
(25 ny, Teaegstionof 3-hydioky-Srmgonicpignip peid €080 @, #88 amneleFombi-

o 0RES T 52 £ S it HBAE  R5Rpie
3\;)&‘ 1&%‘@8%‘8’8%@% gﬁﬁéﬂﬁl@%gé—) 1 Olgtélé%ba?c%é;@fo? 2H) *Fhe@Rcéss ftthanol

N- s 1eindv ey ttider 4 dRicSd pepyre atidnthd residueyas hefilralmed prithagueous
-5
| chodisom picastonisy salutian  Theoslisheaoflocts s ashedbwith it apg dried to

ridi-ne-;.3-..carboxamn h N r

i AR 5T St ELS R B0 eg S APR B, s34
2- R 3X%674s HHY MBS BB armpexylic acid (20 ny,

0. 07)% rmgl ) }9%/. Isgzi n% t he 93(procpg)tcalhure described in Step

D of Exanple 294 (13.5 ng, 37%. 1H NVR (DMBO-d6) S

12.54 (s, 1H), 11.79 (s, 1H), 45 (d, 1H, J= 3.2 Hz),

8.10 (d, 1H, J= 5.5 Hz), 8.01 dd, 1H, J = 10.4, 2.6

Hz), 7.62 (m 1H), 7.44 (m 6.40 (d, 1H, J = 5.5

Hz), 6.24 (s, 1Hz), 2,83d.(sll_6RN); MS(ESI+) mz 502 (M
+ H+. 10 EXAMPLE 296 Br [F OF NN H
N-(4- (1H Pyrrol o[ 2, 3- b] pyr©di 1 4- W g7 ): 3-f 1 uor ophenyl
) -5-brono-1I - (4-

fB lryp{\/g%mﬁ%l )g(l&;fﬁilﬁgo’é_héi%lﬁ-ﬂh%@&yéyi(ﬂi,ﬂﬁliﬁy(ﬁ%bbﬁ&ﬂmﬂe
Met hy| Seagbexsdate- (4-f | uor ophenyl ) - 2- oxo- 1, 2- di hydr opyri
dine-3- 4 ixture of methyl 5-nitro-2-oxo-1,2-dihydropyridine-3-carboxylate (850
mg, 4.29 mmol), 4-fluorophenylboronic acid (1.40 g, 10 mmol, Combi-Blocks) and
copper acetate (200 mg, 1.1 mmol) in pyridine (1 mL) and dioxane (20 mL) was
stirred at 80 °C for 4 h. The reaction mixture was cooled to room temperature and
diluted with a solution of ammonia. The solid was collected, washed with water and
dried to afford the title compound (656 mg, 52%). 'H NMR (DMSO-ds) 5 8.95 d,
1H, J=3.2 Hz), 8.80 (d, 1H, J = 3.2 Hz), 7.40 (m, 2H), 7.25 (m, 2H), 3.95 (s, 3H);

MS(EST") m/z 293 M + H)".

9] 1-(4-Fluorophenyl)-5-nitro-2-oxo-1,2-dihydropyridine-3-carboxylic acid
A mixture of methyl 1-(4-fluorophenyl)-5-nitro-2-0xo-1,2-dihydropyridine-3-
carboxylate (75 mg, 0.245 mmol) and 2 N NaOH solution (1 mL) was stirred at 80 °C

for 2 h. The reaction mixture was cooled to rt and acidified with 1 N HCI solution.
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carboxyl ate The title conpound was prepared from
5- br ono- 2- hydr oxyni cotinic acid (Conbi - Bl ocks)

w@Riobioedssy) t he procedures described in Steps Ap@nuSBon623099

10

15

20

25

Exarrpl e 294 20 in 69%yield. 1H NVR (DMSO- d6) S 8. 29
(d, 1H, J= 3.2 Hz), 8.14 (d, 1H, J= 3.2 Hz), 0 (m
2Hhhe splig that ﬁ@rnmd)wasgzoﬁgcte weghgd wikwEgir-and ﬂzlge(i t@@rdmy title

328 F&@EB@ ?}%’nggfo) g’lhl(i‘@v 2§ US Ej% %cht yéfx%ﬁe next reaction. 'H NMR
(%’MQ@ de) S431h vorionhieny (d, 121, 903 3 18n &8 1y e, aBY B 0 8028 7.60

- car boxylic aci he title conpound was prepared from
me(ndy2H) 5761 G2 By, (MS (BST0 mop Beh V)~ H)".

0xo0- 1, 2-di hydropyri di ne- 3-car boxyl ate (65 ng, 0.2
mol ) utilizing the procedure 5 described in Step C of
Exanpl e 294 (55 ng, 88% . 1H NMWR ( O d6) S 8.58 (d,
1H J = 2.6 Hz), 8.44 (d 1H, J = 2.6 Hz), 7.69 (m
211), 7.43 (t, 2H, J 8 8 FE Slr) mz 312 and

314 (M+ H, 1 Br)+.
N-(4-(1H Pyrrol o[ 2, 3- b] |n- -y oxy‘\fluorophenyl
)-5-bromo-1-(4- 10 o O
fl uor ophenyl) - 2- oxo- 1, -dlhydropyrldlne 3- carboxanlde
The title conmpound epared from

5-brono-1-(4-fluor e ) - 2- 0x0-1, 2-
di hydr opyri di ne- 3- ¢ar bxyl i ¢ aci d (31.2 nmg, 0.1 nmol)
utilizing the procedure described in Step D of

Exﬁ)‘rpl eVs Zﬂlﬂﬂa’WOIMPyrﬂmMWMﬂu@mﬂsnm 18@- (s,

10 4 H&Eé"%ﬂm{ﬂé ‘Q&bﬂi Zji_%j_dl‘fg l](#nes}_-[farlg)leflde
(br.s, A'fﬁmtu@e ?f71 Eﬁﬁ%{%&ﬁ%ﬁg}%@i -ok&12- @fﬁ?dl@ ﬁlcﬁﬁ@&

(M+H,1Br)+ i)N F N ( aF H
N carboxylic acid (40 mg, 0.14 mmol) and (1H—pyrrolo[2 3-b]pyr1d1n— -yloxy)-3-

N: éoirél%eg% ! r'g‘%@h (g £ 1%16108I é‘ompalun%)ﬁ/gf ]§x lgﬂ T}MF ¢!

MHPNRhY ﬁﬁfe%-\@mpB@)P%ngehmm RS, Iodzmﬁnﬁi)%ﬂbﬁaﬁymﬁhﬁle (0.1 mL) at
50 °C for 1 h. The reaction mixture was cooled to room temperature and diluted with
water. The solid that formed was collected, washed with aqueous sodium bicarbonate
solution, 1 N HCI solution, and water to afford the title compound (54 mg, 76%). 'H
NMR (DMSO-ds) 6 12.19 (s, 1H), 11.04 (s, 1H), 9.37 (d, 1H, J = 2.6 Hz), 9.03 (d, 1H,
J=2.6Hz), 8.18 (d, 1H, J=5.5 Hz), 8.01 (dd, 1H, J=10.2, 2.6 Hz), 7.71 (m, 2H),
7.61 (m, 1 H), 7.46 (m, 4H), 6.55 (d, 1H, J = 5.5 Hz), 6.36 (s, 1Hz); MS(EST") m/z
504 M + H)*.

E) N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-flaorophenyl)-5-amino-1-(4-
fluorophenyl)-2-o0x0-1,2-dihydropyridine-3-carboxamide, hydrochloride
salt
A solution of N~(4-(1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-1-(4-

fluorophenyl)-5-nitro-2-ox0-1,2-dihydropyridine-3-carboxamide (51 mg, 0.1 mmol) in

DMF (1 mL) and ethanol (5 mL) was hydrogenated in the presence of Pd/C (10%, 10
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A m xture of
N-(4-(1H pyrrol o[ 2, 3-b] pyridi n-4-yl oxy) - 3-fl uor ophenyl

WO 2@6/004833 PCT/US2005/023099

10

15

20

br ono- 1- (4-fl uor ophenyl ) - 2- oxo- 1, 2- di hydr opyri di ne-3-c
ar boxam de (40 ng, 0.074 - 233 WD 2006/004833
P@Irgxmgom@mwnomme fop4 &irap reonp i pessarendhg Apactipe mixture

(e e BRASE 8ls  q  n

C @b ah® tHeTRdRtioh ESMEIhBIoURE dedd RopbiueTwiYcollected and
preparative HPLC. The fractions containing the desired

p rcmimraWérze veaio ddreagodustwas eprveded tntbe E8Acaltby addiag 1 N HCI

rd he 5
H3pd BRhiitR a0 s {8 SgRoltid 0 ¢ TR EVLA el vettow

( 7soﬁd”%H NMﬁO@CDéé 3%"@56 @vmjg 8)3. ﬁH&Z 838 Sllebc 5. 51Hz) 8.08

J (dd5lH J,Hz)O 482. eﬂzo,dws (thi, 1HD), % 593Qm45H2, 7648-@,, 2H?) 805 (mlH, J =

T8 5 oA @ 18] = 55 B 690 Giri: ﬁ»é@%gﬁw)ﬁﬂz?@ﬁéﬁé y

+ H +. 10 EXAMPLE 298 HN') NH2 F. NNOOOF
NNH

N-(4- (1H Pyrrol o[ 2, 3- b] pyEXAMPEE295xY) - 3- f | uor ophenyl
) - 5- (2-am noet hyl am no) -

1- (4-fl uorophenyl)-2-oxo0-1, 2-di M‘?dmt%‘?/rl di ne- 3- car boxa
mde 15 NH - NHBoc MO N O | aF

Met hyl 5- (2- (tert-butoxycarbonyl) Fh an1no) 1-(4-fluor
ophenyl ) -2-oxo0- 1, 2- d e oxyI ate To
a solution of nethyl

5- br ono- 1- (4- f | uor oph -o%b f32 2
dihydropyridine-3-carngylate (131 ng, 0.5 nnDI,
Conpound A of Exa 6)

N N/

H

N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-5-(dimethylamino)-1-
(4-fluorophenyl)-2-o0xo0-1,2-dihydropyridine-3-carboxamide

NH,
X

MeO N \©\
O O E

A) Methyl 5-amino-1-(4-flu0rophenyl)-2-0X0-1,2-dihydropyridine-3-
carboxylate
A mixture of methyl 1-(4-fluorophenyl)-5-nitro-2-oxo-1,2-dihydropyridine-3-
carboxylate (1.46 g, 5 mmol, Compound B of Example 294), zinc dust (1.63 g, 25
mmol) and ammonium chloride (1.5 g, 28 mmol) in methanol/THF (1:1, 20 mL) was
stirred at room temperature for 2 h. The reaction mixture was filtered and

concentrated in vacuo to afford the desired product (1.30 g, 99%), which was used
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and tert-butyl 2-oxoethylcarbamate (159 ng, 1 nmol,
Aldrich) in acetic acid (1 nL) was added sodi um

W@ pioaoessxybor ohydride (212 ng, 1 mol). The rPEDUS®NS/023099

10

15

20

25

m xture was stirred at roomtenperature for 1 h

quenched by adding water, and extracted with -
20hecdnudde n@ccrmsgwsﬂmemgsﬁca@pmy H N%Ré@i@s@@) § 81Q$ (s, 1H),

ot H e 2o 280 A OB BT oSS B R AR A e

The solution was concentrated in vacuo and the
residue was purified by flash col um chromat ography
(Si02, 10%ethyl acetate N\e\lme'i(‘anes) to afford the
title conpound (60 ngy, 30% ag a gel. 1H NMR 5 (CDC13)
8 7.90 (d, 1H, J = 2.6 Hz), (. (m 2H), 7.13 (m
2H), 6.81 (d, 1H, J = Reb N3. (s, 3H, 3.30 (m
2H), 3.10 (m 2H), 1.46 (s ; SI) nmz 406 (M +
H) +. NHS' - NHBoc HONOO® B
5-(2-(tert-Butoxycarbonyl)ethyl am no) - 1 (4-f1 uoropheny

| )BR2- 0xXMIethyP5-(dinhetlylamind i i6-fldocephenyl)ild-ox@t 2edikpdropyridine-
title conpound was prepared frommethyl 5-(2-(tert-

but oxycaearbayylate hyI am no) - 1- (4- f | uor ophenyl ) - 2- oxo- 1,

2-di hydt o 05 I

utili z?lﬁ?gg%/%ut% r oce%fhglasr escr?&fggﬁ%}p@gg%&? 'T% )
Exangdr6py2ihel $.0arbBxy186 Y80 mah.¢ h nwas]) usetbratiatie (37%, 0.nmL) in
t he next reaction wthout further pur| fication.

1H
Nmrzetqmmel) mB) gag gdded sodim triacetoxypopphydrige 61§ g, 0.23gnmol). The

ri%fu()h]%ﬁé];g was %%il" 29 T%%_Itexﬁg(ég%fl# %‘ﬂh aﬁg ggn% bgﬁgegaratwe

2%@C The fractions contalnlng the desired product were collected, neutralized and
N-(4-(1HPyrrolo[ 2,3 prrldlne4glox) 3f|uoropheny
| )cogce(nzrated in vaco to affor a solid. The solid was collected, washed with water

oo iR o 2% ARk doroniR T P RE ) S RAR B B0 8P, 11,

5 X22%tﬁi)t7hy‘(ﬁxm?fm15 »et)hy ke, np) 274 &; EHy 9 Wn/z 291
- 2- 0XO- -di hydropyr i di ne- 3- carboxyllc acid (50

rTqMG}HDE mml) and 4-(1H pyrrolo[2,3 25

b] pyri di n- 4-yl oxy) - 3-f | uor obenzenam ne (40 ng, O0.16

mol , Conmpound B of Exanple 132), BOP reagent (100

nmg, 0.23 mmol) in DVF (1 nmpe_ wage stirred at 50 C with

triethylamne (0.1 nL) for 1 The reaction mxture

was cooled to room

(0] 5-(Dimethylamino)-1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-
carboxylic acid
The title compound was prepared from methyl 5-(dimethylamino)-1-(4-
fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxylate (25 mg, 0.086 mmol) utilizing
the procedure described in Step C of Example 294 (20 mg, 84%). "H NMR (CD;0D)
58.31(d, 1H, J = 2.6 Hz), 7.41 (m, 2H), 7.26 (m, 3H), 2.70 (s, 6H); MS(EST") m/z
277 (M + H)".
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tenperature, diluted with water, and extracted wth

nmet hyl ene chloride (3 x 10 nL). - 235 WD 2006/ 004833
wERANLSARED5/ 023099 The conbi ned organi ¢ ext r apCHFUSENE023099

washed with water, dried and concentrated in vacuo.

The residue was stirred with TFA (1 m) at room

t eBper aVu(@#d1HeRyr30lof2, fbipwridinTheloxprd I‘OIdeBcﬁ-and

Fract | oE TRy G ttp Rt TR Butrde- Il Te e

and concapBbkahfad i N vacuo. The 5 residue was converted
to the HCl salt by adding 1 N HCl1 sol ution and

| yophi | Tl titde ¢ampayind evas ipeepated) feors Sriguetblyl ainonrg -(42fhegrophenyl)-

5 1& 050.1%;?§%Wn n%? %ﬂ?&x%iwm% s rfg 55972@@5%1&?‘84%6

( nﬁrogéal,re %esfz!%béd{'i?m S@él_i%Dj)f gx%?igfe%z%él?(h'%?gn?g: (3?7705.2 Lﬁ)l\\I]Mg ®MS0-dy)
6 812,65 )5, 1NS(ESIOHs, Hi)Y SHBAd( NI+ +3-2 HA) S ERANPLE J2298.5 I), 8.01
H H No NF .IlI CC N H

LA L B0t 216015, BOb {190 LT 444 GERY§ 40 (& LElo Y sk 5P 6:24

“ﬁgéﬁ%g?k&%@ﬁﬁgﬁ@%&%@g@@ﬂ%}%rl f1 uoroacetic

10 4- (1H Pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) - 2-f | uor obenzenam
ne To a sol ution of 4ch|oro|H— rrolo[23b]pyr|d|ne
(50 nmy, 0.33 mmol, prepa 6ng to Thibault, C
et al. Og. Lett. 2003, 5, 5023) i g NMP (0.5 nl)

X
H
@) O o F

N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-flaorophenyl)-5-bromo-1-(4-
fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxamide

Br
I AN
(0] O E

A) Methyl 5-bromo-1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-

15

carboxylate
The title compound was prepared from 5-bromo-2-hydroxynicotinic acid
(Combi-Blocks) utilizing the procedures described in Steps A and B of Example 294
20  in 69% yield. 'H NMR (DMSO-dy) 8 8.29 (d, 1H, J=3.2 Hz), 8.14 (d, 1H, J=3.2
Hz), 7.50 (m, 2H), 7.37 (m, 2H), 3.75 (s, 3H); MS(EST") m/z 326 and 328 (M + H, 1
Br)".
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20 were added 4-am no-3-fluorophenol (51 ng, O0.40
mol) and DIEA (0.1 ni, 0.57 mml). The m xture was

whembottsat 250 C in a mcrowave oven for 1 h apc/ubzons/023099

10

15

20

cooled to roomtenperature. To the m xture was added
NaH (10 ng, 0.4 mmol) and the m xture was again
heated at 250 C for 3 h. Aftep cooling, the m xture
was diluted -236 WD 2006/ 004833 PCT/ US2005/ 023099
with H20 and extracted wth . The organic |ayer
was washed with H20 brieg INed over MgSO4.
After filtration and concentrgti d vacuo, the
residue was purified by flash coldm Fchr omat ogr aphy

(50 B Ry oL LB ph - o
( M-H) +.The tile compound was prepared from methyl 5-bromo-1-(4-fluorophenyl)-2-

N1-(4-(1H-Pyrrol o[ 2, 3-b] pyridi n-4-yl oxy) - 2-fl uor opheny
| Yoxiak,2-dihyfliapyridiphéngarharelasn eadi e, 0-2 mintelywilizrgthe procedure

acjd To a §o [ of
ety fr SRaGoRLrTirr 2 (55mp 5%) ENMB YR85 @
ner (714 Iy . = 8. ;

3 el({zt % ﬁ%g?%z *gge% Fdém g) %@ glxz ())’p7r' %9pgrrl1’02i}{:)’ Z:lg |3 (gt’ (2 1:flléjrrgg, 8 Ha)
0.MIS(ESI) 612 afibApb(Vid- I, bBrExanpl e 25) in DVF (1 mnl)
were added DIEA (0.04 niL, 0.23 mmol) and TBTU (22 ny,

0.07 nmol ). The reaction m xture was stirred at room
t er zent ch | . -1-(4-
B e g L A U
title dhgrophehyl)l3-oro-l,2-dilydrdpyridife-3«ashiyantide8. 25

d 1H J=75Hz), 819 . 1 H J =75 H), 7.

(m 2H)Thetitlegopppound pjas Breaar(ng £r01r551h£9r{10—}:(ﬂgiwagphfwl?-ﬁ-oxo-lﬂ-

(
o Stfbiil bl il 12 g ol uidpefoedur
3. RCcr(ted iR Blep Wm%w’é?i, 428mg, 129%)H) 'H NMRXEMISD-3) @ 1H.93 (s,

H OF, NNCciNCOF N N. ). 20
NI D31 FR6% H)-§ 83 (m2-Fhbk §1%I(€1¢)dg% Fitll 4§ Hep e @i 25D, 7.41

ek N NS Mg G

EXAMPLE 297
o

)
UW\“@F

F

O
50
NN/

H
N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-1-(4-fluorophenyl)-5-
morpholino-2-o0xo0-1,2-dihydropyridine-3-carboxamide
A mixture of N-(4-(1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-5-
bromo-1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxamide (40 mg, 0.074
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N N,N A) 6-(2-Mrpholinopyridin-4-yl)pyrrolo[2,1
J][1,2,4]triazin-4-0l - 237 WD 2006/004833

WEMNEBEDS5/ 023099 To a sol ution of 6-br onopyPCDUS20p2023099

10

15

20

1f] [ 1,2,4] triazin-4-ol (100 ng, 0.47 mol,

prepared from methyl 4-brono-|H-pyrrole-2-carboxyl at e:

s eanoly Enamale| 3p6) wid metphaline0. 1 mhginvdimgttylacetannde (J, mL) was
Chem Soc., Perkin. Trans. 1 97, 1443. the disc ure
o ed TSI Tof SP ARG Bietraap BhubHrudt SRRy om

5 6«/5'5%%6;[}%%1%[ é}ﬁlgqﬂan FRABYPrdgaeive MEIRE PhelfretidaPtont\iing the desired
4 prdductwérexobetted, naneilingt aid Soedirard borasia to fgrid)applidl. The

di n-2- yl)norpholine (.290 , 0 mol) in. 2

wep il e el paitied Wi WS G crt @by 806 coppodff7.5 me,
P h3 0, 0 [) .10 FONg X} g

e OB 1T LTSRS e S 0.
f @od(dh 1BENd=600HY), B@1 (8, 1H, J A10.4/2.6E1), he0 (thjEH), 7.41 (m, 6H),
m xture was diluted with H20O and filtered tqQ afford

t HeAlcidudE, 46 301 Hali 6121 GiniTdn3 i< tH. -0 @ar 45Dk MOBRTD gvz 544
providesthe title compound (114 ng, 82% vyield).
N§%§?§'MZ 2908.2 (MtH)+. CO0 C NN N NN B)

4- Chl or 0- 6- ( 2- nor phol i nopyri din-4-yl)pyrrolo[ 2,1
fl[1,2,4]triazine 15 To a suspension of

6- ( 2- nor phol i nopyri di n- 4-FKAMPLEEI 2882, 1
fl[1,2,4]triazin-4- ol (110 ng, 0.3%2uymvol) in toluene

(100 nL.) were added one drop of and POC13 (30

m.). The flask was seal ed and he aH2100 C for 3 d.

The reaction m xture pas coq'\ll*ed |to|\|it and

concentrated in vacuo. eshdueyrna n di ssol ved

in DCM neutralized w turpted a HCO3

sol ution and the orgarffc Tayer was separatdd. 20 The
aqueous | ayer was t ted with DCM (2 x 50 nL). The
conbi ned organic A ajler | were dried over MySO4,

filtered, and conc ffed in vacuo to afford the

desired product, whi ch was used di rectly in the next

/Stlﬁ%l-(%ﬁ(ﬁkalo[E’,%-§]ﬁ*ﬁiiﬁjﬁﬂgxﬁ-3-fl%i"0ﬂ1’bei'iyl)B-(Z-ﬁ\'ﬁﬂloeﬁ{ygmino)-
’ 1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxamide

NHN NHBoc
] X
MeO N\©\
O O E

A) Methyl 5-(2-(tert-butoxycarbonyl)ethylamino)-1-(4-fluorophenyl)-2-oxo-
1,2-dihydropyridine-3-carboxylate
To a solution of methyl 5-bromo-1-(4-fluorophenyl)-2-oxo-1,2-
dihydropyridine-3-carboxylate (131 mg, 0.5 mmol, Compound A of Example 296)
and tert-butyl 2-oxoethylcarbamate (159 mg, 1 mmol, Aldrich) in acetic acid (1 mL)
was added sodium triacetoxyborohydride (212 mg, 1 mmol). The reaction mixture

was stirred at room temperature for 1 h, quenched by adding water, and extracted with
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N NJ 25 -238 WD 2006/ 004833 PCT/ US2005/ 023099 O
4- (2- Fl uor o- 4- ni trophenoxy) - 6- ( 2- nor phol i nopyri di n-4-y

WO 2@gnesBd[ 2, 1- f][1,2,4]triazine To a suspensPONUST005/023099

10

15

20

25

the crude 4-chl oro-6-(2-norpholinopyridin-4-
yl)pyrrolo[2,1 f][1, 2, 4]tr|a2|ne in MeCN (5 nL) were
achilesd apethtie|(d rol0smb). t Flasivantined Gamg exigactowa wished with frine,
DABCO The {i I

sciopret Sy b DoRRE it Ed G R bl e B i

I enRNE tnd thetaidR waxhulrified b eﬁshﬂ Selui@ShiHhitbgraphyoi8iO,, 10% ethyl
flash col um chrormto&éa phy (1SCO Redi S g (r) silica

gedceta_tﬁanthemrgie) togabtog e tieeotrps AP OGDEDIRCS eEBs L. NMR
eGSR 90 G gt S E By PR 723 R 2f, (é\’él @it 7=26
f ]Il[f 119588366 $30 R PRIl 1oBy k] N1 (o bHPNIBEESI R 406 (1 +

12, 41t'riazin- yl 0xy) benzenanm ne To a sol ution of
4- I(I)Z fl uor o- 4-ni trophenoxy) - 6- ( 2- nor phol i nopyri di n-4
15 yl)pyrrolo[2,1 f][1,2,4]triazine (54 ny, 0.12 nmol)
in a mxture of THE (2.0 nl) and MeOH (2.0 L) were
added NH4CL1(127 ng, 2.4 mmol) and Apghsst (78 ng, 1.2
mol ). The reaction m xture irred at room
tenperature for 3 h, filter nd concentrated in
vacuo. The residue vvas}_@uri by preparative HPLC to
provide the desired p 82% vyi el d).
MS(ESI) mz 407.19 (M + fa ngij\
Nl (3 Fl uor o- 4- (6-(2- rmrphollnopyr di h-4-yl)pyrrol of 2,
tri

48) oy MRS R cagbom s odaming i nerphenyig-ogo-1.2-

SO' ut i fhPdro yr1d1ne-3 carboxylic acid

3-f 1l uoro-4- { 2- nor phol i nopyri di n gyrrolo[Z 1
f1[1, 2, BHettit eaczqmp@ngimwyetpmzlefmm&lyzii( 1ttgrt-0. 037

gnt?uagfygalggg Jictadning b'?r(%ﬁﬂ%{’ﬂpgrrpyﬁ{? s L3 Ay ARH) Rlafhe-3-

carboxylate (60 mg, 0.15 mmol) utilizing the procedure described in Step C of

Example 294 (50 mg, 85%), which was used directly in the next reaction without
further purification. "H NMR (CDCl3) & 8.26 (d, 1H, J = 2.6 Hz), 7.50 (m, 2H), 7.25
(m, 2H), 6.91 (d, 1H, J = 2.6 Hz), 3.30 (m, 2H), 3.10 (m, 2H), 1.46 (s, 9H); MS(EST")
m/z 392 (M + H)".

(8)} N-(4-(1H-Pyrrolo[2,3-b]pyridine-4-yloxy)-3-fluorophenyl)-5-(2-
aminoethylamino)-1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-
carboxamide
A mixture of 5-(2-(tert-butoxycarbonyl)ethylamino)-1-(4-fluorophenyl)-2-oxo-

1,2-dihydropyridine-3-carboxylic acid (50 mg, 0.13 mmol) and 4-(1H-pyrrolo[2,3-

blpyridin-4-yloxy)-3-fluorobenzenamine (40 mg, 0.16 mmol, Compound B of

Example 132), BOP reagent (100 mg, 0.23 mmol) in DMF (1 mL) was stirred at 50

°C with triethylamine (0.1 mL) for 1 h. The reaction mixture was cooled to room

temperature, diluted with water, and extracted with methylene chloride (3 x 10 mL).
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Exanple 25) in DMVF (1 nL) were added DI EA (0.1 ni,
0.57 mmol) and TBTU (13 ng, 0.04 nmmol ). The reaction

WOorR0obAe4833vas stirred at roomtenperature over nPQUSENE023099

then purified using preparative HPLC. The fraction
contai ning the desired product - 239 WD 2006/ 004833
PCThQJSXOb@#@Q%Q@ exiagss wetd washed wailhdvasen dded and eagicemirated in

C ot e st sRa NI TR LR ED ALiosatiemgPite i R mimutes,

fifrhered, wiashedediddthd rd¥idubiAturidics 5? lé?ﬂrah@e HPLC The
McOH H2O, and |yophilized to give the tl'e conpound

( 8fmacfion @ntAning theMvRr¢dnBDId )as Soll@tetbandsongddfratedlgn 2@cuo. The
5g %‘féjd}(_:% ‘wa% pgr:;’\ﬁa g-? |l'|£§1 %3 bg'@dg H)lf)ll;{&-ﬁggl&()fl ﬁ"P& quhlhzmg to
7 e pdd S ) AR PSS, 50

+ BiR6.(d,ERAVRLES 3D, $I0H(dE 1H, =N 0&,\2.6 Mz), 7@8Qm, 2H) 7.4 N(m, 6H),
ON- N 10 N

1 ?§l fluidhd-=12-pé17)26- ﬁ%éspﬂHD,i b i b= 8.4 3) g 07 &1 g2 £ 6.1

yI oxgi) pﬁ@ nyl %B ga}% uor ophenyl)acetyl )urea To a

10 sol uti on of

3-fluoro-4-(6-(2-norpholinopyridin-4-yl)pyrrol o[ 2, 1-
Al 1,2, 4]triazin-4-yl oxy) béﬁg@iﬂ’&ﬁ%@% 15 ny, 0.037
mrol , Conpound D of Exanple 15 300) in THE (1 nl) were

added DIEA (0.1 ni, 0.57 | {l and 2f(4-

fl uorophenyl )acetyl isoc e y .21 m,
0.074 mmol, Conpound C amplecﬂ) reaction
mxtwe\msstuwedatQOmntamaanﬂefor1 h and
the precipitate ected on a Buchner funnel and
washed with tol ue tib give the title conmpound (10
ny, 46% . "'H NWVR ( 6) S 11.05 (s, 1H), 10.60 (s,

1H), 20 8.71 (s, 1H), 8.62 (s, 1H), 8.13 (s, 1H), 8.09

(7 d351;| 5%71 ?4 Zlﬁ Pjif}olo[h :&@]liﬁldlﬂiztyldxf) ﬁﬂﬁordimenyl)-]\z OI(4-
m

1H, J = 8.0 kﬂyorfmhmlknal@naMe, Muorpan&lcaa@d sglin

54I—|); MS(ESI) mz 586.2 (M + H)+.

20

F
O
74 | S
N s
H N

A) 4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-2-fluorobenzenamine

To a solution of 4-chloro-1H-pyrrolo[2,3-b]pyridine (50 mg, 0.33 mmol,
prepared according to Thibault, C. et al. Org. Lett. 2003, 5, 5023) in NMP (0.5 mL)
were added 4-amino-3-fluorophenol (51 mg, 0.40 mmol) and DIEA (0.1 mL, 0.57
mmol). The mixture was heated at 250 °C in a microwave oven for 1 h and then
cooled to room temperature. To the mixture was added NaH (10 mg, 0.4 mmol) and

the mixture was again heated at 250 °C for 3 h. After cooling, the mixture was diluted
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EXAMPLE 302 - 240 WO 2006/ 004833 PCT/ US2005/ 023099
HHF/ NNCL OF N \ NNN

WO\NR606/B048B3I0r 0- 4- (6- (pyridin-4-yl)pyrrolo[2,1 PCT/US2005/023099

10 1

15

20

f1[1,2,4]triazin-4-yloxy)phenyl) - N3-
(4-1l uorophenyl ) mal onam de, trifluoroacetic acid salt
OHvitiNe:2B anmpxtmcmdwml) E@b@yﬁhemraamc Yyytoyas washpd with HoO, brine,

f ]éﬂ&é rdlrlgé%t { Ir‘ﬁ%?@ﬁj ﬁﬁgf fi@a 1%( éﬁz\é\d Frgciy%lﬁgnt cat%o% in %c%t%e{i}éfr&,@fe was
( @ﬁh'fl@a 'BY 4ra¥t ddhitinh @hfildatdgr I}h}’[(h KthSdpgéiH&a@eDéaﬂﬁlll@@ to give

mol ) was coupled wt }orldln yl boronic
vi/g

aah@uthmnp@mdxlﬂmm%%) VIS (ESBwkiaH héVkiile compound
(72 nmg, 10 72%. MS(ESI) miz 213.2 (M+ H+. C a N
fC]N NJ B) 4-Chloro-6-(pyridin-4-yl)pyrrolo[2,1

2, 3o -§ivig - A-(4-
B e 1 A
(pyr| diftuotephdnypmalowjinide, friflugraaegticracidi n- 4- ol (62

( 30 21904%“‘)1 e 1;%? B tl%%‘é 4 PZ%*QI“I!‘ (Y{WW) éﬁofi%?‘é’eﬁ%ﬁ’amne
(?}2 H%NO 0758 Qmol) and 3-(4-fluorgphenylamino)-3-oxopropanoic acid (12 mg, 0.06

uor o- 4- ni trophenoxy) - 6-"(pyridi n-4-yl) pyrrol of 2,
ndinpll Compjonnd Azefitexampl@23) in WMP G0 6110 6«83 8dded DIEA (0.04 mL,

(F; CT/ o2 o0o! O%ﬁ% (%f ol @&ﬁ%p@l) 3J§g&]3 lreggtl nr r(r)lfxetgr%rvgasas%rred at room
temperature for 2 d and concentrated in vacuo. The residue was purified by
preparative HPLC to give the title compound (18 mg, 74%). '"H NMR (CD;0D) &
8.25(d, 1H, J=7.5Hz), 8.19 (t, 1H, J=7.5 Hz), 7.55 (m, 2H), 749 (d, 1H, J=3.5
Hz),7.25 (d, 1H, J=8.0 Hz), 7.13 (d, 1H, J = 7.0 Hz), 7.01 (m, 2H), 6.84 (d, 1H, J =
7.0 Hz), 6.60 (d, 1H, J = 3.5 Hz), 3.60 (s, 2H); MS(ESI) m/z 423.1 (M+H)".

EXAMPLE 300
<__N> o °© 0 F
7NN

N'-(3-Fluoro-4-(6-(2-morpholinopyridin-4-yl)pyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)-N3-(4-ﬂu0rophenyl)malonamide

O
<__N> OH

A) 6-(2-Morpholinopyridin-4-yl)pyrrolo[2,1-f][1,2,4]triazin-4-ol
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chloro-6-(pyridin-4-yl)pyrrolo[2,1 f] [ 1,2,4]triazine
(37 ng, 0.16 mmol ) was converted to the desired

w@ ovpowsss (50 ng, 89% . MS(ESI) nz/z 352.2 (M PRCHYS20057023099

10

15

20

25

/I N2 ON- N 5 NN D)

3- Fl uor o- 4- 6(pyr|d|n4yl rrol o[ 2,
f1[ 1, 2,19)a solutionpf H-bromeRyy @Q%bﬂé}ﬁzﬁé‘lﬂp@m%% Q0 zng. 0.47 mmol,

g'@g"eﬂ a R oA G- RS mISTE R ROE D Sl $8F, SXAMH, Kitamura, C.

f laHe mnfasmtat YO PhERg YSor 6P &R Treth)-141997), pg43, Qﬂl@(ﬂlgclasucré of which
[ 124]tr|a2|ne(50 , 0.14 10 mmol ) was convert

t ds hereindeenrpasated bﬁﬁﬁemce( meingg, sigilarirpeedpre/aitijneg 1a)the PCT

: (P(Pg \&p (gq/il ligf%nd( 4—3&—'(_%% 3 SEQetrlasnB hyl (1),'3 bz[-%l?iaborolan- -yDpyridin-2-

f ]yﬁ)ho?plﬂihﬁlé (Z50 Iﬂg 4t.0 mmol) in DMF iz mL) were added saturated aq. K,COj3
yl'oxy) phenyl ) - N3- (4-f| uor ophenyl ) nmal onami de,

t spfukion (ba@dt)uaod EA(RPhshl(60 mgsoﬁé Bl ng heresetien mixture was

D e it jﬁﬁ@h%ﬁgt%@@%} aled Esf’é‘?&%'seh 3P100%C for 12 h.
f ]Aféer %oéﬂﬂg tr@zrhﬁuﬂe Wa¥ihiea RE@ Y0 B fiRSedt affddd O crude
mol ) was converted to the title conmpound (8.5

Zaﬁoducﬂ. FYENNVRY ¢-DhiB@ated 6)ithSDEY! Bprowide 1hﬂ) titlejngpupd (114 mg, 82%

(d, 2H, J= 7.0 Hz), 8.30 (d,
161‘3) Ng?ggé”ﬂé@%%ﬁ% 111), 7.98 (s, 1H), 7.80

(d 1H J = 8.0 Hz) 7. 60 (m 2H), 7.35-7.45 20 (m

oH), 7.16 (t, 2H, 0 Hz), 3.49 (s, 2H); MS(ESL)
Z

NN -242 WO 2006/ 0048 / US2005/.023099

1

m5012(M+|—|)+ E@LESOSCF,N\IOF N3 N
n-4-yl)pyrrol of 2,

Di fl uoro-N-(3-fl uoro-
1[1,2,4]triazin-4- ylo am de,
f1 uoroacetic acid sal tNTo a oljtign of
Iuoro4(6 (pyridin-4-ylypyrrol ol¥, 1

ol 2 bl ?—@-w@iﬁéﬁiﬁ BSPI PRVl o1 2 azine
added @loEaAsu(sgen]sw@ﬂ-of mﬁ&ﬁo@ﬁ@hﬂoﬁﬁama@gbwdﬂon pf][1 2 Atriazin-4-
2, 6-di fl uorobenzo loride in DCM

0.00 71 19rmog,)0. 3t mm}mnttehwpm @O0 mL) vre aé@akqnp@lﬁw of DMF’ and POCls
(30 mL). The flask was sealed and heated at 100 °C for 3 d. The reaction mixture

2, 6-
f
tri
3f

was cooled to rt and concentrated in vacuo. The residue was then dissolved in DCM,
neutralized with saturated aq. NaHCOj solution and the organic layer was separated.
The aqueous layer was extracted with DCM (2 x 50 mL). The combined organic
layers were dried over MgSOy, filtered, and concentrated in vacuo to afford the
desired product, which was used directly in the next step. MS(ESI) m/z 316.2/318.2
M +H)".
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m xture was stirred for 0.5 h and quenched with 1 N
NHAOH. The sol ution was then concentrated in vacuo

wW@nwehu833 esi due was purified by preparative HRUZUSI05/023099

10

15

20

25

give the title conmpound (15 ng, 54% 1H NMR

(DMSO-d6) 8 11.09 (s, 1H), 8.96 (s, 1H), 8.70 10 (m

OH)),  8.4r@2-Flord-4H)ifrophegoxyio- (Zmommollnﬁpsnd(ls4-y!)pﬂfrolO[Z 1-
780(d J.= 8.0 Hz), 7.45- 7.55 (m 3H), 7.23

(t, ﬂ[}JZzHE"’bZ"I!&) MB(ES1) na/z 462.2 (M + H)+.

EXANPL Iﬁ“@%@é‘usg&sh’)n O the BRdOalehforb-6-(2- ﬂlonghbhnoﬂynﬁlirﬂ-@
1-(3-Fluoro-4-(6-(pyridin-4-yl)pyrrolo

f ];{l);pyﬁpl@ll ﬂ#]s[i;zm]tt}ayingmy)\/]tﬂ@hgd mlgn(e@ added 2-fluoro-4-nitrophenol

O WP BT O B B DRSS

3%%11’1‘63 af ﬁo‘éﬁ‘f Rirfpefafire @6}}7}‘1 OrRe ?o‘ls)’én)c RM5 Eé?h&[ea'm 4»acu50 and the

triazin-4-yloxy)benzenam ne (16
mredidue Waspoified by ftskh Exlamnl aar@0apgrapky GSGG)dRQch&eH cilidaggel

tll(Ytalgg §f§n§o ?hel%sgsﬂ%m ,<5§H§43%%,“§F1{a1&y%%9 %tgﬁs(ﬁl}dS(ESD

2 8.31 (d, 2H, J = 6.4 Hz), 8.20 (s,
1?6’/,%.7'32%15, TH), 7. 72((m 1H), 7. 09-7.411 (m 6|(—|)S,
3.69 (s, 2H); MS(ESI) nz/z 501.2 (M + H)+. EXAWPLE 305

- 243 WO 2006/ 004833 PCT/ USZOOS/F023099NHH F/ N\ 1 O
F NWMON O\ NN o 2

N-(4-(6-(3-(D net hy(_ no) propoxy) thyl pyrrolo[ 2,1
f1[1,2,4]triazin-4

yl oxy) - 3-fl uor ophenyl ) - di £L benzam de,

hydrochl ori de salt Fal'l oW a siEri | ar procedure as
described in Exanple 1 4- ( '\{\:N

(di met hyl am no)&ropoxy) 5- met hyl pyrrol o[ 2,
f D)1, 2,3%FluoreA:(6-(2-moxphplingpyridin- -yl)pyrrolo[Z 1-f1[1,2,4]triazin-4-

yloxy)benzenamine

To a solution of 4-(2-fluoro-4-nitrophenoxy)-6-(2-morpholinopyridin-4-
yDpyrrolo[2,1-f1[1,2,4]triazine (54 mg, 0.12 mmol) in a mixture of THF (2.0 mL) and
MeOH (2.0 mL) were added NH4Cl (127 mg, 2.4 mmol) and Zn dust (78 mg, 1.2
mmol). The reaction mixture was stirred at room temperature for 3 h, filtered and
concentrated in vacuo. The residue was purified by preparative HPLC to provide the

desired product (40 mg, 82% yield). MS(ESI) m/z 407.19 (M + H)*.

E) Nl-(3-Fluor0-4-(6-(Z-morpholinopyridin-4-yl)pyrrolo[2,1-f][1,2,4]ti'iazin-
4-yloxy)phenyl)-N3 ~(4-fluorophenyl)malonamide
To a solution of 3-fluoro-4-(6-(2-morpholinopyridin-4-yl)pyrrolo[2,1-
1,2 4]triazin-4-yloxy)benzenamine (15 mg, 0.037 mmol) and 3-(4-
fluorophenylamino)-3-oxopropanoic acid (8 mg, 0.04 mmol, Compound A of
Example 25) in DMF (1 mL) were added DIEA (0.1 mL, 0.57 mmol) and TBTU (13
mg, 0.04 mmol). The reaction mixture was stirred at room temperature overnight and

then purified using preparative HPL.C. The fraction containing the desired product
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fl uorobenzenam ne (36 ng, 0.1 nmol, Conpound B of
Exanpl e 32) was converted to the title conpound (20

wWorosH0s33 1H NVR (DVSO-d6) 6 11.17 (s, 1H), 1OCHO0SZ085/023099

10

15

20

1H), 8.00 (d, 2H, J =4.0 Hz), 7.86 (d, 1H J = 12.0
Hz), 7.65 (m 1H), 751(d 2H, J = 5.0 Hz), 7.29 (t,
2 H;vas]coﬂe&e@ ahtt y:qna;mt];&;ec( im Vazid)., T e, rgmdleqnvaszmtralgzqglom(dg 1IN

© ok g zna Boetin @it e bofla AR forE 2% hy i fRgd wieh 1 9

O ﬁ-IB_O , Bdsolved in MeOH/H20 and lyophilized to give the title compound (8 mg,
hl or o- N- (4- ( 6- (3- (di net hyl ani no) pr opoxy) - 5- net h

yi;bz_%) OEDNRR (DM O- d6)810 49 (s, 1H), 10.23 (s, 1H), 8.63 (s 1H), 8.55 (s, 1H),
41triazin-4- 3-fl uorophe t i de,

hy 6 G oo Wit Yort hizng 10 @ ED e S SRl 45 i, 310,

d 4 3

(a7 tad, BTGRP 6D Nrift JHE 496 {3, 31445, 6ED: MS(ESD iz 586.2

f]([M,-|-2P.[)¢]tr| a2| n-4-yl oxy)-3- fluorobenzenani ne (36 ny,

0.1 mmol, Conpound B of Exanple 32) was converted to
the title conpound (10 ng, 18% . 1H NMR (DVBSO d6) 6

11.12 (s, 1H), 10.50 (s, gg Lf%(ﬁg (s, 1H), 8.42
, 1H), 8.00 1H), 7. ‘%g& = 12 Hz), 7.52
§§ 1E)|), 7. 38(?3, T)H) 7.25 (s, H), %7 12 (s) 111),

4.12 (m zm,ﬁmm 2H) 7 , (s,

3H), 2.20 (m (2H)Y\ MS(ESI) ni 3392 (W + - 244

V\D 2006/ 00483 / US2005/ @23099 EXAMPLE 3 FH F N
N F 0OI / 0| N Nf

1-(3-Fl uoro-4-(5q/me}\ ? (5)met hyl -1, 3, 4- oxadi azol - 2-

yl)pyrrolo[ 2,1- B= N

J][1,2,4]triazin-4-yl oxy)phenyl)-3-(2-(4-fl uorophenyl)
acet yi- Q&:JFhmro -4-(6-(2-morpholinopyridin-4-yl)pyrrolo[2,1-f][1,2,4]triazin-4-

yloxy)phenyl)-3-(2-(4-fluorophenylacetyl)urea

To a solution of 3-fluoro-4-(6-(2-morpholinopyridin-4-yl)pytrolo[2,1-
A[1,2,4]triazin-4-yloxy)benzenamine (15 mg, 0.037 mmol, Compound D of Example
300) in THF (1 mL) were added DIEA (0.1 mL, 0.57 mmol) and 2-(4-
fluorophenyl)acetyl isocyanate (0.347 M, 0.21 mL, 0.074 mmol, Compound C of
Example 4). The reaction mixture was stirred at room temperature for 1 h and the
precipitate was collected on a Buchner funnel and washed with toluene to give the
title compound (10 mg, 46%). "H NMR (DMSO-dy) & 11.05 (s, 1H), 10.60 (s, 1H),
8.71 (s, 1H), 8.62 (s, 1H), 8.13 (s, 1H), 8.09 (d, 1H, J=7.5Hz), 7.80 (d, 1H, /= 8.0
Hz), 7.35-7.54 (m, 5H), 7.18 (t, 2H, J = 7.5 Hz), 6.91 (d, 1H, J = 8.0 Hz), 3.71-3.76
(m, 6H), 3.48-3.51 (m, 4H); MS(ESI) m/z 586.2 (M + H)*.

EXAMPLE 302
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OH OSIN H2ZN-H N, N A) 4-Hydroxy-5-nethyl pyrrolo[ 2,1
fl[1, 2,4]triazine-6-carbohydrazi de Ethyl

wal20vgde4333/ - 5- met hyl pyrrol o[ 2, 1 PCT/US2005/023099

f1[1,2,4]triazine-6-carboxylate (467 ng, 10 2.11
mol , preparation: See US Pat. No. 6,670, 357) was

di ssolved in N2H4 H20/ EtOE| (4. 1 H5 rrL) HThe sol ution
was heated at 88 C for 4 t d
concentrated in vacuo to he cbltbe c nd (450
ng, >95% . MS(ESlI) nz/z 08.1 (M+ H+. d )1 ON N
NN 15 N B)
4- Chl or o- 5- et —{- I-1 3, 4- oxadi azol - 2-yl) pyr
roIo[2 1- f][1, trialn To a suspension of

4- hydr oxy- 5- net rrolo[2,1. J 41 trigzi he- 6-

cat yalzq- éﬁﬁmgl 1-yh %moméa[lyﬂﬁr% (gyelm)%%yl)-f\ﬁ-
dd d AcOH t
% x? ur ervas(( "{ngplg?ﬁ@gl %9? or 23:1&—000 fctdgmrlsfalt and

concentrated in vacuo. The resulting residue was

di ssolved in EtQAc and treated w't sat. aqg. NaHCGO3
sol ution, brine, and dried over.M Filtration,
foll owed by concentrati e title
conmpound, whi ch was useoNdl yN:m)next step. M5
(ESI) nz/z 250.1/252.1 (M= H)+. 5 WD 2006/ 004833

PCT/ US2005/ 023099 F N NN C

4-4) - FlQdsidiog- ¥IPW@H%]?52§E%WFHGO(‘5 met hy - )1 3,4
- oxadi gz 9lyudn 5%’ 4 glFrM B}o‘EL Furd af ddsdribedthigit A'cﬁ’@x%mgle 300, 6-
Foll owng a roce ure as described in

of(piwidingl- ﬁ)@z@l@lo[ﬁ-l -f1[1,2,4]triazin-4-o0l (100 mg, 0.47 mmol) was coupled with
chl or.o- 5- net hyl - -((5 met

| gpypidip- &]y{bpr(znq?%i F2me KyAflé% m%wgn)égglég ﬁ%l ttt’f%fé‘—yolp%n%é& 072 m,

10 ?Wu%(é§ﬂn%213’z§°@d _th)vyo steps). MS(ESI) nmz 371.2

15

Cl
/4 =" N

B) 4-Chloro-6-(pyridin-4-yl)pyrrolo[2,1-f][1,2,4]triazine

Following a similar procedure as described in Step B of Example 300, 6-
(pyridin-4-yl)pyrrolo[2,1-f][1,2,4]triazin-4-0l (62 mg, 0.29 mmol) was converted to
the title compound (30 mg, 45%). MS(ESI) m/z 231.1/233.1 (M + H)".

0]
/4 =r" >N

C) 4-(2-Fluoro-4-nitrophenoxy)-6-(pyridin-4-yl)pyrrolo[2,1-f][1,2,4]triazine
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|
t

wWeynsobsp2, 1 f] [ 1,
|

10
nam

15

20

H+ F/ NH2

O11 0 10IN NN D
3- Fl uor o- 4- ( 5- net hyl

yl - 6- (5-net hyl -1, 3, 4- oxadi azol - 2-yl)
2,4]triazin-4-yl oxy) benzenaP@TiE52005/023099
Following a simlar procedure as described in Step D

of Exanple 300, 4-(2- o

fluoro lmwm Db HEnEx procsdure ahgescBbydiniemy|of ExamplecifRed-

i a 2 1 [

o By R ORY v 0 e B sh A Papponvores
>95%ﬁe de%&f&hﬁ ddﬁﬁqs@ﬁﬂg 89%MMs¢ﬁ)S!t) mEz)352 2M+H)".
1- (3- Fl uoro- (5 nmet hyl - 6- ( 5- et hyl - , 4- oxadi azol - 2-
yl)pyrrolo[ 2, 1- f]
[1,2,4]triazin-4-yl oxy)phenyl)- 3- (2 (4yfyl uor ophenyl ) ac
etyl)urea 20 Following a simlar e ufe as
descri bed for Exanple 301, 3-fluo A- ( 5-
met hyl - 6- (5-nmet hyl - 1, 3, 4- oxadi azol - 2-yl )pyrrol o[ 2,1 ]
[1,2,4]triazin-4- ylo \} e (20 ng, 0.06 movl)

was converted to theNit ou d (11 nmg, 35%. 1H
NVR (CDC13) 810 80 (s NoR”(s, 1H), 8.18 (s
1}-& -7, 30

5 (S Fblnro-4z(6s:ﬂpy{l§m éﬂé)pyerZ(lsﬂ[ls%ﬂltrlnﬂp% ) iz
25 520. 46 WO 2006/ 004833
PCT/USQ%?Y&%%E%@““ MPLE 308 HH FNN O/ OF I1
0 ~ ~ IWoNoWing a similar procedure as descrlbed in StepD of example 300, 4-(2-

N - (3-Fl uoro-4-(5-nethyl -6- 35- 3, 4-oxadi azol - 2
yﬂtyopcyflﬁ)éqr@;[hznq_xy)é myrldm -4-yl pyrrolo[2 1 f][l 2, 4]triazine (50 mg, 0.14

It s Pt o kPO i HBREARGE VI T B EsD

ar proc escri
Step 382.8f(vExBhpl e 300, 3-

E) Nl-(3-Fluoro-4-(6-(pyridin-4-yl)pyrrolo[2,l-j] [1,2,4]triazin-4-
yloxy)phenyl)-N>-(4-fluorophenyl)malonamide, trifluoroacetic acid salt
Following a similar procedure as described in Step E of Example 300, 3-

fluoro-4-(6-(pyridin-4-yl)pyrrolo[2,1-f][1,2,4]triazin-4-yloxy)benzenamine (20 mg,

0.06 mmol) was converted to the title compound (8.5 mg, 28%). '"H NMR (DMSO-

ds) 0 10.53 (s, 1H), 10.27 (s, 1H), 9.06 (s, 1H), 8.80 (d, 2H, J = 7.0 Hz), 8.30 (d, 2H, J

= 6.0 Hz), 8.24 (s, 1H), 7.98 (s, 1H), 7.80 (d, 1H, J = 8.0 Hz), 7.60 (m, 2H), 7.35-7.45

(m, 2H), 7.16 (t, 2H, J = 8.0 Hz), 3.49 (s, 2H); MS(ESI) m/z 501.2 (M + H)".

EXAMPLE 303
F
H
F N
I T
I /STN
N_/\ N\N/)
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fl uoro-4-(5-nethyl -6-(5-nethyl -1, 3, 4- oxadi azol - 2-yl ) py

rrolo[2,1-f] [1,2,4]triazin-4- yloxy)benzenam ne (20
woreno6004383 mmol ) was converted to the title conpouns2008023099

ng, 26%. 'H NWR (CDC13) 6 9.26 (s, 1H), 8.47 (s,

1H), 8.21 (s, 1H), 7.96 (s, 1H), 7.80 10 gm 1H), 7.50

(m  2Hp:Difluete-N-Gefliono-4(§-(py3idio-4 ¥ pyarplo[ 221-g1i1,2¢d |triazin-4-

3H), 2.69
E|>_(|)AI\/PLE Bogs I\/EFO};DP"-)HheNyD{’ﬂ"ﬁzmmﬁazta%ﬁmma&glc af\iﬁ)ﬁakl 15

N (4- ( 16 RYS0860H3 ﬁu@ﬂopél/—(éi thyarat-¥ yD¥yaroldfS, | R1 QpheRYn-4-
)-1-(4-fl uorophenyl)

mexloxs) béhzonamine IZZQjmgy@l% pymoldCompGurshp lod Kamingls 3098 irHOCM (1

5 ) 1ls) peTpesh ISR (0.4 L 37 manol) ana solugiomyal 2 giffugrahgnzoyt

3- 4R ID@viadisdv, ¢ 94 RS Ras Al mion a@rédxmén@ﬁermn Sfhe@action
Steps B and C of Exanple 294 using 2-

hymixoxyg w6s setréd faniOcoh amd gueachet! ¢#h d rN N, OH. H'id\Rlution was then
(DVSO-d6) 6 8.41 ( 1H, . J= -247 006/ 00483
P(?PPEE?Z@%?SI/ BHIYLGYF %éhesrqul)ue V@S @Bnﬁl\é)d }j_p})f:pﬂ?tlgﬁﬁ?[;ggo give the

’(ngtlfé;&gpo%ﬁ %%@g,(%% FE{ hﬁﬂ&(ﬁkso%z&@li 99 (SH), 8.96 (s, 1H), 8.70
10 N 21) . By ; 0HOIR1GESa] HREN 190 5, YHRNA0 @ THUOEGHNEAY T 45-

)

f Iﬁ6§ 6}3%7)2361 Ak Ky 8. Q%ﬁ@ﬂﬁ(@wﬂﬁﬂﬁ%wwﬁhe 3-car
boxam de Prepared in a simlar manner as Step D of
Exanple 294 (21%yield). iH NVR (DVMSO-d6) 6 12.11 (s,
1H), 11.83 (s, 1H), 8.56 EXAMPLER3046.5 Hz), 8.13 (d,
1H J = 5.5 Hz), 8.01 (dd, 1H J = 10.4, 2.6 Hz),

7.56-7.50 (m 7H), 6.78 ( =%.5 , 6.44 (d,
1H, J = 5.5 Hz), 6.30 (s, % mTﬁfK? ) N VB( ESI +)
mz 473 (M+ H+ 10 EXA 10 OH B -

I\ /T N

15 1-(3-Fluoro-4-(6-(pyridin-4-yl)pyrrolo[2,1-f][1,2,4]triazin-4-yloxy)phenyl)-3-(2-
(4-fluorophenylacetyl)urea, trifluoroacetic acid salt
Following a similar procedure as described in Example 301, 3-fluoro-4-(6-
(pyridin-4-yl)pyrrolo[2,1-f][1,2,4]triazin-4-yloxy)benzenamine (16 mg, 0.05 mmol,
Compound D of Example 302) was converted to the title compound (6.5 mg, 26%).
20 'HNMR (DMSO-ds) 6 10.99 (s, 1H), 10.55 (s, 1H), 9.04 (s, 1H), 8.78 (d, 2H, J = 6.4
Hz), 8.31 (d, 2H, J = 6.4 Hz), 8.20 (s, 1H), 7.96 (s, 1H), 7.72 (m, 1H), 7.09-7.44 (m,
6H), 3.69 (s, 2H); MS(ESI) m/z 501.2 M + H)".

EXAMPLE 305
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F~NNMOOOI/ OO0OF NI HN Mthyl
4-(2-fluoro-4-(3-(2-(4-fluorophenyl)acetyl)urei do)phen

W@0054004833 pyrr ol o[ 2, 3- b] pyri di ne- 3- car boxyl at ePCT/BESA)5/023099

10

15

20

Met hyl 4- (2-f1 uoro-4-ni trophenoxy) - 1H pyrrol o[ 2, 3-b] pyr
i di ne-3- carboxylate To a solution of
2,2,2-trichloro-1-(4-(2-fluoro-4-nitropheps
pyrrol o[ 2, 3-b] pyridin-3-yl)et hgnone (H
nmol , See: Step A of Exanple 0 $
solvent (10 m - af MeOH and 10 pio! Thy) was added 1
N NaOH (10 nlL, 10Nsnpl). The r¥action m xture was
stirred at room t/enp tur h, and diluted with
Et OAc (30 nL). The organi erjwas washed with sat.
agq. NaHCO3, solution, dri anNd concentrated in vacuo

to give the desired product (235 , 61%9 as a lizﬂ%ti .
br oVM-(4166-i(%i-.(Dh@(tEﬂan)mq}pzom)é-mgﬂwlm)rxplo@;l-j]jlbg, azin-4-
E)O 06/ OOA)" 0?)’(:;")-5- 1{0L1J'osl%ggn5y/l)qg,§pd%ﬁuor%bléllwzzanl\l/l%g, l%(gocﬁlok'ide'gaﬁl

Vet hyl 4rdifbwaig A 8indtat bHREQARD ah 8 libdd-nBrandle[ 24, 3-8} By r
i di ne-3- carboxylate To a sol ution of nethyl

4-(@ﬁn@thylemmz)pmpoxsayﬂa@n@xgp)yrrmq{wrﬂ[él%]griaz}/ns4-_yloxy)-3-
i o Sap SR 8 T BF Tkt Lo Sforit it EEpmate)) fgs gomvered o
g&gtéﬁzlgg%ﬂp%ms(_ﬁg é&gm%gﬂl%))( 158 SONTR (DRYG-4®1 ). 1208] 1H)NW.40 s,

The reaction m xture was
st 1KY, 804t 2Hhoha # O 286(d 1HHVer H.QHz), 763 (m.eldwy B/ (d, 2H, J =

T
e

4-(2-fluoro-4-(3-(2-(4-fluorophenyl)acetyl)urei do)phen

1M
oxy) EXAMPLE 306
Cl
~
H |
" ”wf@“
\N Oj©/ o dl
N DAy
SERN N\N/)

2,5-Dichloro-N-(4-(6-(3-(dimethylamino)propoxy)-5-methylpyrrolo[2,1-
f1[1,2,4]triazin-4-yloxy)-3-fluorophenyl)nicotinamide, hydrochloride salt
Following a similar procedure as described in Example 134, 4-(6-(3-

(dimethylamino)propoxy)-5-methylpyrrolo[2,1-f][1,2,4]triazin-4-yloxy)-3-
fluorobenzenamine (36 mg, 0.1 mmol, Compound B of Example 32) was converted to
the title compound (10 mg, 18%). '"H NMR (DMSO-dg) 6 11.12 (s, 1H), 10.50 (s,
1H), 8.69 (s, 1H), 8.42 (s, 1H), 8.00 (s, 1H), 7.86 (d, 1H, J =12 Hz), 7.52 (s, 1H),
7.38 (s, 1H), 7.25 (s, 1H), 7.12 (s, 1H), 4.12 (m, 2H), 3.26 (m, 2H), 2.78 (s, 6H), 2.41
(s, 3H), 2.20 (m, 2H); MS(ESI) m/z 533.2 M + H)".
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pyrrol o[ 2, 3-b] pyri di ne-3-carboxylate Prepared in a
simlar manner as Step C of Exanple 132 (61 ng, 36%.

wWAakhodBo4BR (DMSO-d6) 5 11.01 (s, 1H), 10.54 (spPCWH§2005/023099

10

15

20

8.15 (s, 1H), 8.14 (d, 1H, J= 5.5 Hz), 7.74 (dd, 1H,
J=12.5, 2.2 Hz), 7.31-7.36 (m 3H), 7.14-7.19 (m
3H), 6.45 (d, 1H, J = 5.5 Hz), 3.73 (s, 2H), 3.69 (s,
3H). MS(ESI+) mlz 481.1 ( MPLE 311 HH
FI: NY NHOOO O F N | Mﬁ:fﬁ%

1- (3-Fl uoro-4-(3- (hydroxyrrethyl)HlI—l—ipyrroI o[ 2, 3-b] pyri
di n- 4-yl oxy) phenyl ) -3- (2- -'v tyl)urea
EXAMPLE 312 - 249 WO 2006/ 33 PCBWUS\‘OZSO%
HHF ~NYN(r) OlI- 000

1- (3- Fl uoro-4-(3- t hoxy thyI) 1H-pyrro| o[ 2, 3-b] pyri
di n- 4-yl oxy) ph(e\ny -fl uorophenyl )acetyl )urea
To a sol ution ofNvggt hyd-N. =
4-(2-fluoro-4-(3-(2-(4-fluorophenyl)acetyl)ureido) 5
phenoxms.mhw:t 3-atlethyd-02{Fowethyi-153,Bogadibeolyd- D Ey1rd B[ B1-
nmg, 0.04 mmol, npound C of Exanple 310) in THE (1
nm) at ofld, Mhnawe%fylywmhemylo-ﬁ @-Wrileprephenyl)asptybysea

133 L, 0.2 mol, Aldrich). The reaction m xture was
stirred at 0 C for 2 h, and quenched by adding 2 nL
of met hanol. The reactl on mxture vv@ﬁ concentrated in

vacuo and purified by preparc,atl The desired
fracti ons were conbi ned, \ntra ed in vacuo and
| yophilized to give a va1H2NeNsoI [ M5 i ndi cat ed

that the solid contained tio corrpounds The solid was

el Sep PRy Bkl ot AT A AR AR R ohy Bifiac
I\/E‘(}I I NEthyl 4-hydroxy-5-methylpyrrolo[2 1-f1[1,2,4]triazine-6-carboxylate (467 mg,
2.11 mmol, preparation: See US Pat. No. 6,670,357) was dissolved in
N,H,H,O/EtOH (4:1, 5 mL). The solution was heated at 88 °C for 4 h, cooled to rt,
and concentrated in vacuo to give the title compound (450 mg, >95%). MS(ESI) m/z
208.1 (M + H)*.

Cl
Y <
N\N. )
B) 4-Chloro-5-methyl-6-(5-methyl-1,3,4-oxadiazol-2-yl)pyrrolo[2,1-

fI[1,2,4]triazine

To a suspension of 4-hydroxy-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-
carbohydrazide (100 mg, 0.48 mmol) in POCl; (5 mL) was added AcOH (50 mg, 0.83
mmol). The reaction mixture was heated at 80 °C for 3 d, cooled to rt, and
concentrated in vacuo. The resulting residue was dissolved in EtOAc and treated with
sat. aq. NaHCOj solution, brine, and dried over MgSO,. Filtration, followed by
concentration, provide the title compound, which was used directly in next step. MS

(BST) m/z 250.1/252.1 (M + H)".
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di chi oronet hane) to afford Exanples 311 and 312. For
1-(3-fluoro-4-(3- (hydroxynethyl)-1H pyrrolo

wWQ 2908/00ds8p3/r i di n- 4-yl oxy) phenyl )-3-(2-(4 15 PCT/US2005/023099

10

15

20

25

fl uorophenyl)acetyl )urea (Exanple 311, 7.47 ng, 42%:
1H NVR (DVMBO-d6) 5 11.47 (s, 1H), 10.94 (s, 1H),
10.49 (s, 1H), 7.92 (d, 1H, J= 5.5 Hz), 7.68 (dd, 1H
J= 13.2, 2.2 Hz), 7.31-7.19 (m_5H), é 09 (t, 2H, J =
8.8 Hz), 6.10 (d, 1H, J = 5.5 Hz 8 (g, 1H J =
5.5 Hz), 4.65 (d, 1H, J= 5.5 Hz) & (s 2H)

MS(ESI+) m z 453.3 M
1- (3-Fluoro-4-(3-(net NH-pyrrol o[ 2, 3-b] pyri
din-4 20 ’

yl oxy) phenyl ) - 3- ( 2- ( 4- fNuorgpheNV{)acetyl)urea
(Exanple 312): 1H NVR (
1607 (45(Z-Ehboro-ﬂonewpbgnw%ﬁ-m?thg!s-G((é-mqthyl llé,“so’?*il&i)ol -2-

7.68 7. 28 5 7.23 (t
1H, 3(3‘?&5‘9@?:1#?’@?)‘ tf‘,z'zg‘él, 328§ HZH§ 6. 16 §d,
1H, J FhloWik]l sinflabprocsdura b deanHte 1h$.te[2€|)o;f B&aﬂ1§le(3£),0 4-

3H) ; I\/IS(ESI+fk nz/z 467.2 (M +
251G el 60aBLhbAT, ‘ﬂdsz@fb@qb@?)dwrfmﬁ rlrﬂ[h\@ ‘Htfeﬁze}e was

N phe testoammoun (30 g 2570 Ssires MRESR AR T2 M+
n-Byyl ) - 1- (4-

fl uorophenyl) - 2-oxo0-1, 2-di hydropyri di ne- 3- car boxam de,
trifluoroacetic acid salt 2 C NO2 ONN 5 HNA)
4- (3-Chl oro-5-nitropyridin-2-yl pxy) - 1th¥rrolo[2 3-b]p
yridine To a solution of

1H pyrrol o[ 2, 3-b] pyridin-4-ol (2 , 1.56 mmol, see:
Thi bault, C et al. Og. Lett. 2003, 5, 5023) in 3 nL
of MeCN was added K2 240 n1l. 74 mmol ). The
suspensi on was stirreg_f th1gjand treated with
2,3-dichloro N

D) 3-Fluoro-4-(5-methyl-6-(5-methyl-1,3,4-oxadiazol-2-yl)pyrrolo[2,1-

fl[1,2,4]triazin-4-yloxy)benzenamine

Following a similar procedure as described in Step D of Example 300, 4-(2-
fluoro-4-nitrophenoxy)-5-methyl-6-(5-methyl-1,3,4-oxadiazol-2-yl)pyrrolo[2,1-
fI[1,2,4]triazine (50 mg, 0.13 mmol) was converted to the title compound (45 mg,
>95%). MS(EST) m/z 341.2 (M + H)".

E) 1-(3-Fluoro-4-(5-methyl-6-(5-methyl-1,3,4-oxadiazol-Z-yl)pyrrolo[z,1-
f1[1,2,4]triazin-4-yloxy)phenyl)-3-(2-(4-fluorophenyDacetyDurea
Following a similar procedure as described for Example 301, 3-fluoro-4-(5-

methyl-6-(5-methyl-1,3,4-oxadiazol-2-yl)pyrrolo[2,1-f][1,2,4]triazin-4-

yloxy)benzenamine (20 mg, 0.06 mmol) was converted to the title compound (11 mg,

35%). 'TH NMR (CDCls) & 10.80 (s, 1H), 8.69 (s, 1H), 8.18 (s, 1H), 7.96 (s, 1H), 7.70

(m, 1H), 7.10-7.30 (m, 6H), 3.75 (s, 2H), 2.92 (s, 3H), 2.64 (s, 3H); MS(ESI) m/z

5202 M + H)*.
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10 5-nitropyridine (270 ng, 1.40 mmol, see: Koch, V.
and Schnatterer, S. Synthesis, 1990, 499). The

WO 264383 m xture was stirred for 12 h and quePChEs2005/023099
with 20 nL of H20. The solution was extracted with
Et OAc and the organic | ayer was washed with brine,
and dried over MgSO4. After filtration and
concentration in vacuo, was purified by
flash col um chronmat ogr apﬁg“{m%@dl Sep * silica gel
cartridge) to 15 give the title ¢-Dn'pouncsl1 (220 nyg,

54%. MG (ESI) nfz 291.1 ( N NN H
B)
6- (1H Pyrrol o[ 2, 3- b] pyr i diaf- 31 ox¥) - 52 chl i din-3

-amne - 251 D006/ 004833 PCT/ US2005/ 023099
FoIIovvingasim'|a/ ocedulNe as described in Step B

of Exanple 132, NN N/'
chloro-5-nitropyridin-2-yloxy)-1H pyrrol o[ 2, 3-b] pyri di

ne ( 148@1-(39Fhﬁrd-8 (BmaéthylMes5-nicthyic B8, 4t exadiwol-2 iyl )pyrrolo[2,1-

conpound EQO 72% VB( ESIR z 261.1 (M + +. 5
5 0 flI1,2,4]triazin-4-yloxy)phenyl)-N"-(4-fluorophenyl)malonamide

N (6 {alonhh St phloRte db Beckibh PSP B ERAARN 38, 5-

f | thesropb@mibthyR6-0%-enethyd-100 Hypdadimol 20118 rdtof 21 b0 ¥ deazin-4-
trifl uoroacetl c acid salt Following a sinmlar
presdbenzengnige §2¢ mged 0p musple praccefvered fpthe tiflg gompound (8 mg,

oA PbE oFAMIR(CHERAP 226 Gy Ry 548 LBy 553 dFR. 52505 KD 750
10, @, h)Hirv)Sbl(Igr Mg 7(13047 m(mwﬂp 3%% s/OF), 2. oo mnygggsegm MS

to the title conpound . IH N

6 E3D08/2(5320. 11N + H)I. 86 (s 1H) 8.67 (d, 1H, J= 2.0
Hz), 8.57 (dd, 1H, J= 7.0, 2.0 Hz), 8.41 (d, 1H J =
2.0 Hz), 8.18 (d, 1H, J = 5.5 Hz), 8.14 (dd, 1H, J =

6.5 2.0 Hz), 7.60 (dd, EbiAMPLE%@ 5.0 Hz),

7.38-7.43 (m 3H), 6.76 (d, 1H J = 5.5 Hz), 6.73 (t,
1H, J = 7.0 Hz), 6.08 (m 1H): M Men/z 476.2 (M +
H) +. 15 EXAMPLE 314 FFNl Nﬁ)/ ONOF N N
o O
0 F
% |\
N~ SN

15 N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-1-(4-fluorophenyl)-6-
methyl-2-0x0-1,2-dihydropyridine-3-carboxamide

A) 1-(4-Fluorophenyl)-6-methyl-2-oxo0-1,2-dihydropyridine-3-carboxylic acid
20 Prepared in a similar manner as Steps B and C of Example 294 using 2-

hydroxy-6-methylnicotinic acid (Aldrich). '"H NMR (DMSO-ds) 8 8.41 (d, 1H, J =
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H
N-(4-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) -2, 5-di fl uor oph

W@ nopl/pe4B3y 4- PCT/US2005/023099

fl uor ophenyl) - 2- oxo- 1, 2- dihydropyridine 3- car boxam de,

trifluoroacetic acid 20 salt F/ NO2 OF NNH A

4- 62, IéZ)DS@Ms)rIé{)ﬂ AL {7k di0 bRy 9-8 LK. gy V5t ©f HZ3- D] s BH)
04833 PCT/ US2005/ 023099

Foﬁ%%ﬁﬁﬁg S SI ggﬁ focedure as described in Step A

of Exanple 313 and using

1,2,4-trifluoro-5-nitrobenzene,

1HBRyr r &-ch @ H3Pyryeje2 rirlpgridin-¢ mya'@-ﬂu_m@phml) -1-(dms

5o/ 208bak el el AREBT dhngie gy -carboramide
4-(1H prdp@fe@ha a3irRil @ YidrdbasB i w)Ex%n@iéim @9 %)ﬁ@lﬁ; e'H

nam ne Following a simlar procedure as described
St é}MB(EMSQ—dmﬁEQ 1B, 1H),(14, B(s 1H), 8.56 (d, 1H, J = 65Hz) 8 13 (d, 1H,

(246 SaRb S (eI Cab gt a8t b 8 € iy = 65

E ;’ RRO WM @3 = 33Uy, OB B, ™. 71 @63 MYMESTH)t, 439 (M + By,

ION-(4-(1H pyrrol of 2, 3-b] pyridi n-4-yl oxy) -2, 5-di fl uor oph

15

20

25

enyl)-1-(4-
fl uorophenyl) - 2- oxo-1, 2- d|%WM?’y?ne 3- car boxam de,
trifluoroacetic acid Follow ngya sHm | ar procedure as

described in Step C of Bxappke u 4-
pyrrol o[ 2, 3-b] pyri di n- 4- yI I 0 enzenani ne
, di hydrochl ori qgo( 14 my, O OQZ rﬁml )

converted to the tit\e c npound (4.5 ny, 18% 1H NVR
(DMSO- d6) 8 12.42 11.86 (s, 1H), 8.61 (dd,

1H J =7.0, 2.0 Hz : (dd, 1H, J = 12.5, 7.0

Hz), 8.15 (dd, 1H, JN— NG, 2.0 Hz), 8.10 (d, 1H J =
6.5 Hz), 757762(m 3H), 7.40-7.44 (m 3H), 6.75

(t, 1I-Meﬂly:l: 472 @ludry-4-@-QA4¢fthordphenylyacétyhubtiflo) phedéxy)-1H-

(m 1H; MS(ESI) Py rro]oEZ 3 %]éyrldlng%-cargoxylate

A) Methyl 4-(2-fluoro-4-nitrophenoxy)-1H-pyrrolo[2,3-b]pyridine-3-

carboxylate

To a solution of 2,2,2-trichloro-1-(4-(2-fluoro-4-nitrophenoxy)-1H-
pyrrolo[2,3-b]pyridin-3-yl)ethanone (490 mg, 1.17 mmol, See: Step A of Example
270) in a mixed solvent (10 mL of MeOH and 10 mL of THF) was added 1 N NaOH
(10 mL, 10 mmol). The reaction mixture was stirred at room temperature for 3 h, and
diluted with EtOAc (30 mL). The organic layer was washed with sat. aq. NaHCOs,
solution, dried and concentrated in vacuo to give the desired product (235 mg, 61%)

as a light brown solid. MS(EST") m/z 332.2 (M + H)*.
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EXAMPLE 3155 HH F~ NNY ~ HOOI/ OOI/ F NHN
1- (3-Fluoro-4-(3-(2-hydroxyethyl)-1H pyrrol o[ 2, 3-b] pyr

WO cionod4syd oxy) phenyl ) -3- (2-(4-fl uorophenyl) acetyU$2008623099

10

15

20

- 253 WO 2006/ 004833 PCT/ US2005/ 023099 F N2 ~O o |
/ O NHNA)

2- (4- (2- Fl uor o- 4- ni t r ophenoxy) E4
n-3-yl)-2-oxoethyl formate 5 To
2-bromo-1-(4-(2-fl uor queb1y )
b] pyri di n-3-yl ) et hanone (1900 0.25 mmol, Conpound A

of Exanple 253) in 1 nL s added sodi um

formate (52 ng, 0.75 mmol, rkch). The reaction

m xture was stirred at roomte’ﬂperature for 4 h, and
diluted with sat. aq. K2ZHPO4 (2 nL The preci pltate

t HB fdmﬁwl%dé asginpe-fueropenoxy)r ik -pyrrololSrilpyvidine-3-
cold HZQ" rrL) and ether (5 nmL), and dried under
vacuum 8 ?ffyf rd the desired product (81 ng, 90% as

a |i ghtTds ex¥atisobf Meth Hhoro-4-htropbéhoks)-( M-pyridlof2,3F

NH2 F NH2 I—IOC]—|I—|O|M/S(CE)§O N N IPI'éNI—?k@)) o
1-Klpyridingdioathoryate (3P0 pige AGRypmebip ¢ mrisedotvent Kl GupkiofMeOH

n-3-.yl)eth - 15 1 2-di ol and . .

D i ottt REE) MRyt Bimelito ehlopige (155ps, 3%, mmeR) apd zine

N-fRrst 251 83UH mmol). The reaction mixture was stirred at room temperature
overnight, diluted with EtOAc (50 ml), and filtered through a pad of Celite®. The

Nblko[ 2, 3- b] pyri di
ol ution of
Yoxy) - 1H pyrrol o[ 2, 3-

filtrate was concentrated in vacuo to give the desired product (207 mg, 100%) as a

yellow solid. MS(EST") m/z 302.2 (M + H)".

O Methyl 4-(2-fluoro-4-(3-(2-(4-fluorophenyl)acetyl)ureido)phenoxy)-1H-
pyrrolo[2,3-b]pyridine-3-carboxylate
Prepared in a similar manner as Step C of Example 132 (61 mg, 36%). !
NMR (DMSO-ds) 6 11.01 (s, 1H), 10.54 (s, 1H), 8.15 (s, 1H), 8.14 (d, 1H, J = 5.5
Hz), 7.74 (dd, 1H, J = 12.5, 2.2 Hz), 7.31-7.36 (m, 3H), 7.14-7.19 (m, 3H), 6.45 (d,
1H, J = 5.5 Hz), 3.73 (s, 2H), 3.69 (s, 3H). MS(EST") m/z 481.1 (M + H)".

EXAMPLE 311
H H
F. N\n/N
T T
HO 0 F
74 ]\
N N/

1-(3-Fluoro-4-(3-(hydroxymethyl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)phenyl)-3-
(2-(4-fluorophenyl)acetyl)urea

EXAMPLE 312
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To a suspension of anhydrous al um num hydri de (266 ng,
2.0 mol, Alfa Aesar) in 5 nL of 1,2 dinethoxyethane

wW@006/0@spms added |ithium al um num hydride ( 1PpGA/E581005/023099

10

15

20

25

in THF, 1.0 nmi, 1.0 nmol). A solution of
2-(4-(2-fluoro-4-nitrophenoxy) 20

1H-pyrrol o[ 2, 3-b] pyri dip-3:yl )H2- c‘,{}me hyl
ng, 0.2 mol) in 5 nmL of X Igl t Moxy
added dropw se. \The reac ) m xd ur e wa

for 2 h and quefiched 8 the addition of 5 mf of cold
wat er. The m xture tracted with EtQOAc (3 x 30
nm.) and the conbi n¢gd prggni c extracts were dried
(MyS™), concentrat iNFvacuo and purified by flash
col um chromat ography (1SCO Redi Sep - 254 WD

R T
1-(4-(4- (2~(4-fluorophenyl)acetyl)urea

am no- 2-f |l uor ophenoxy) - 1H-pyrrol o] 2, 3- b] pyr.i di n-3-3il )e
t hane- 1T@a gplgion ofmehyl 4 EhAluoronds( 3Gy flugrophygylageflreido)

e L T T B

288 oBE4vhple B)6) inHY (1 mL) at 0 °C was added DIBAL-H (1.5 M soln in
1- (3- Fl uoro-4-(3-(2-hydroxyethyl)-1H pyrrol o[ 2, 3-b] pyr
i dpluere, 198 gky 9 Bhramyl, Aldrigln- The feagbemmivenie yasceirpi w? dafor2h,
g ra(% %Elgerr?cg%{l ﬁg] addipg 2 %Bﬁgﬁg%wl fihe 69:}0}18{1 gnixture was concentrated in

[ %»a%u%r{a/%drﬁlea-b% PEPaBIRRHPLUISTROdir8d Filaktddns RFE E6tHbiRed,
as described for Exanple 264 (4.5 ng, 28% . 1H 10 NWR

( CoaGDyragd Lo vaduo(and 1ydHhiliZgd 06 givd a wisfe splid. B_CGMinylglicated that the
7.74 (d,. JH, J = 12.1 Hz 7.29-7. 25, AH) |

7 B0 Gugmey P b Fhe sfid s T aich Bt O 1agy cqlpmn

2 i ili : (dlutirdHvitld 17308 K1 i
oroyleby 500 8,88 S oDyt 10 ortn
~ dicibrondetha@e)e afford Exargples 3N agl H2N For 1-(3-fluoro-4-(3-

L R Dbt B BeLf :81pr0

3-thforégtich) REGBORANEX ARHIE B ) W £R iz EIBARAR (bMSO-dy) &
11.47 (s, 1H), 10.94 (s, 1H), 10.49 (s, 1H), 7.92 (d, 1H, J=5.5 Hz), 7.68 (dd, 1H, J =
13.2,2.2 Hz), 7.31-7.19 (m, 5H), 7.09 (t, 2H, J = 8.8 Hz), 6.10 (d, 1H, J = 5.5 Hz),
4.68 (q, 1H, J = 5.5 Hz), 4.65 (d, 1H, J = 5.5 Hz),3.67 (s, 2H); MS(EST") m/z 453.3
(M + H)*. For 1-(3-Fluoro-4-(3-(methoxymethyl)-1 H-pyrrolo[2,3-b]pyridin-4-
yloxy)phenyl)-3-(2-(4-fluorophenyl)acetylyurea (Example 312): '"H NMR (DMSO-dy)
6 11.67 (s, 1H), 10.97 (s, 1H), 10.64 (s, 1H), 7.96 (d, 1H, J=5.5Hz), 7.68 (d, 1H, J =
12.5), 7.34-7.28 (m, 5SH), 7.23 (t, 1H, J = 8.8 Hz), 7.01 (t, 2H, J = 8.8 Hz), 6.16 (d,
1H, J = 5.5 Hz), 4.54 (s. 2H), 3.70 (s, 2H), 3.18 (s, 3H); MS(EST") m/z 467.2 (M +
H)".

formate (72

EXAMPLE 313
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F~N1~NHOOI / 01 OOF NI ~20 HN
1- (3-Fluoro-4-(3-(2-hydroxy-I-nethoxyethyl)-1H pyrrol o

WO 2908/0bdsp3/r i di n- 4- PCT/US2005/023099

10

15

yl oxy) phenyl ) - 3-(2- (4-fl uorophenyl )acetyl)urea - 255
WD 2006/ 004833 PCT/ US2005/ 023099 Exanpl es 316 and 317
were prepared from 1-(4- (4 am' no- - uor ophenoxy)

1H pyrrol o[ 2, 3-b] pyri @i <di ol (see:
Step B of Exanple 315) uEin i‘icedure as
described for Exanple 3 he Qea@tl o ure was
concentrated in vacuo nd purlfl ed by preparat|ve
HPLC. The desired ns were 5 conbi ned,
concentrated in va | yophilized to give a white
solid. LM indigatel that the solid contained
1-(4-(3-(1, 2-di hydroxyethyl )-1H pyrrol of 2, 3-

b] pyrl dV166-4119!+R;xy910f32,3 blpyristindeylpxy)ss-ch (‘@Wdlnr&:ﬂh-ér@

l)ﬁ’i \éi&%‘f'ﬁ% y lpﬁfrré ér{f%’?’ rluzt:, &Xfil%if)osﬁeéwmd salt

1)-3-(2-(4- fluorophenyl)acetyl)urea The solid was
purified again by flash colum 10 chromat ography (1 SCO
Redi Sep(r) silica gel cartriCge/~etiPing with 1-10%
MeOH in dichloronethane) to a fo}d two products: For
1-(4-(3-(1, 2-di hydroxyet hyl )e

pyrrol o[ 2,3-b] pyridin-4-ylo - 3-fl uorophenyl )-3-(2-(4
-fl uorophenyl )acetyl)ur p. ng, 16%; 1H NWR
(DMSO-d6) 6 11.57 (s, 1 03 (s, 1H), 10.59 (s,
1FD 7.99 (d, 1H, J = , .77 (dd, 1H, J =

2 é) m)*é;ﬁillpr()f&m}r%yrl I&IEBYIQXW p%%ﬁ‘jr(z(sl%ldgnew

2 ngf)To §sc’31§t161g0f l]HJfJayrréloEZ §-b§p}}fﬁﬂn 4 o 3 gl 1. %"}nmol see:

3. mbaﬂtw eral. QF@ /Lezmons wozz}gn 3 B4 NG v(amad@et) K2COs (240

ﬁﬂ%;&moﬁ} .:%:1 )st1¥e<'i|f%)}g)r18ﬁnoan?élea§d(vﬂ h 2,3-dichloro-

py.‘f hfidp Kﬁdﬁﬂé (%hghﬁmhﬁnoi %ee (IZOch( #. and Schnatterer, S. Synthesis,
| uorophenyl )acetyl )urea (3. 899 ; 1H NVR (CD3OD)

6 1905499, Thelreadtion miButdayas sﬂ&ed far1l 2 landiqenghed1vithl 20 mL of

gl%g’q,;}“ge? S(é&titgll\?%s’ ex%riqgtseé %1%15@% zfrflla')éheg%gg%c (1%}195 %VE'Q W\{?J.S:hed with

3. l{r’f)he?’a[;dldrﬁé@ ov%ngS@hG%f{e? fllt?aH)on aﬁd §6nc(eﬁtrat?dfp in vacuo, the residue
was purified by flash column chromatography (ISCO RedISep sﬂlca gel cartridge) to
give the title compound (220 mg, 54%). MS (ESI) m/z 291.1 M + H)".

Cl Z NHyg
|
@] N
74 |\
N N/

B) 6-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-5-chloropyridin-3-amine
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,HOF aF NON 25 H N -256 WO 2006/ 004833
PCT/ US2005/ 023099

WG 2040848801 0- phenyl ) - 1- oxy- pyri di ne- 2- car boxy| PCT/E81005/023099
[2-fluoro-4-(1H
pyrrolof 2, 3- b] pyri di n-4-yl oxy) - phen -am de Prepared
AR TR LA Rt e UL O e m@m@lsz 4(3-

co?q?lé be@ﬂm’@y’%/)l%%ﬁ&w ggrﬁym%‘o?@?gbﬂ% ,ntl% ‘%n rg{'nol) was

22{:3068d to Mﬁ(tﬁﬁld&n uﬁdWm% ?2%)+ MB(“ESI) E%Z\BH-E(WH)
NVe2 O F/ NN

N-(4-(1H Pyrrol o] 2, 3 b] pyrldln 4- yI oxy) - 3-f | uor ophenyl

5 {abhet A HoR Bl o4 Siogy 5 hlomaprgi sy D
Bel 3/ Ci\flﬁ@é@ﬂbﬂﬁ) -2-dR0A1, 2 Rirof fridilet 3-taroxhinble, triftbdieacetic

1-(2- (Bacfld)lsawt hyl ani no) pr opoxy) phenyl) - 2- oxo- 1, 2- di hyd
manmer AT iagS ST prasegRees dRRrEeS e § dhimeatinte 2L 6.1
( %9519%3 g]%?nél% 4-Dtox - S%H)oro;?rn@iln ﬁaﬁﬁ’n% thg@f‘(bchlorlde (14 mg,

7.48
10 = (7 O%nhtc)l) sz dsﬁwértddm(tht tlﬂlﬂyomﬁouml ((510 mg,H:O%]) :HNMR (DMSO-

g 51285 5: B8 i o1 THORSEL BT T o B (da) 1557 =7.0,2.0
Hz),8.41 (d, 1H, J= 2.0 Hz), 8.18 (d, 1H, J = 5.5 Hz), 8.14 (dd, 1H, J = 6.5, 2.0 Hz),
7.60 (dd, 2H, J = 9.0, 5.0 Hz), 7.38-7.43 (m, 3H), 6.76 (d, 1H, J = 5.5 Hz), 6.73 (t,
1H, J = 7.0 Hz), 6.08 (m, 1H); MS(EST) m/z 476.2 (M + H)".

15
EXAMPLE 314
A
H ol
o FO © F
ah
N 2
H N
N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-2,5-difluorophenyl)-1-(4-
fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxamide, trifluoroacetic acid
20 salt
0) F
ah
N N/

A) 4-(2,5-Difluoro-4-nitrophenoxy)-1H-pyrrolo[2,3-b]pyridine
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317.1501, found: 317.1490. 20 - 257 WD 2006/004833
PCT/ US2005/ 023099 B)

WOR(4/004883 Pyrr ol o[ 2, 3-b] pyri di n-4-yl oxy) - 3-f | up€Dpk®NY023099

10

15

20

)-1-(2-(3
(di met hyl am no) propoxy) phenyl ) - 2- oxo- 1, 2- di hydr opyri di
ne- 3Follewingxsimda, progednwecds| dsséribed smBtepk epBExadple 313 and using

sim | ar._.manner. as Ste of I 242. '

b Igorors Bitgbezent 1H-PyaTos, b byg ol (46% jug, 30gpmoD
. : 85 7 N

(avas chnVEi1da B nd e ddlponha S5(mEMAR). MIMEST) AvoRfs B+ H)™

7.10-7.13 (m 1H), 6.80 (d. 1H, J = 6.72 Hz), 6.69

(t, 111, J = 6.75 Hz), 6.59-6.60 (m éH), 4.12 (t, 2H,

J = 561 H,), 3.02-3.06 (m 2 2 (s, 6H),

2.03-2.04 (m 2H: HRMB(ESI), G ated: 542 2204,

found: 542.2194. 10 EXAI\/P;E\A’S)!% 0 -FN\M F/ NCHOF O
cl N HN N

6- (4- Fl uor o- phenyl ) - 1- oxy/pyti dii ne- 2- carboxylic acid

[ 2-chl oro-5-fluoro-4-(1H N>\

pyrrol o[ 2, 3-b] pyri di n- 4-y|'$xy) - phenyl ]-am de Prepared

[ Sifliim ra. l 5. -

. R TR SRR 3 S g

aqueousFdliewizgobindlan paicadurg ad ddsciibedliaAteptBaf iixample 132, 4-(2,5-

%d%ﬁlllgrm Mgg%%&%?gl ! ylgr2 ’o[%@mpg?&%s{gﬁb ﬁlngi,ﬁﬂégrgmgw \;as
converted to the title compound (34 mg, 17%). MS(ESI) m/z 262.2 (M + H)".

(8} N-(4-(1H-pyrrolo[2,3-b]pyridin-4-yloxy)-2,5-difluorophenyl)-1-(4-
fluorophenyl)-2-oxo0-1,2-dihydropyridine-3-carboxamide, trifluoroacetic acid

Following a similar procedure as described in Step C of Example 242, 4-(1H-
pyrrolo[2,3-b]pyridin-4-yloxy)-2,5-difluorobenzenamine, dihydrochloride (14 mg,
0.042 mmol) was converted to the title compound (4.5 mg, 18%). 'H NMR (DMSO-
dg) 6 12.42 (s, 1H), 11.86 (s, 1H), 8.61 (dd, 1H, J=7.0, 2.0 Hz), 8.55 (dd, 1H, J =
12.5,7.0 Hz), 8.15 (dd, 1H, J = 6.5, 2.0 Hz), 8.10 (d, 1H, J = 6.5 Hz), 7.57-7.62 (m,
3H), 7.40-7.44 (m, 3H), 6.75 (t, 1H, J=7.0 Hz), 6.47 (d, 1H, J = 5.5 Hz), 6.29 (m,
1H); MS(ESI) m/z 477.2 (M + H)".

EXAMPLE 315
H
F N H
«  ITTTTL
O F
74 | N
N N/

1-(3-Fluoro-4-(3-(2-hydroxyethyl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)phenyl)-3-
(2-(4-fluorophenyl)acetyl)urea
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- 258 WO 2006/ 004833 PCT/ US2005/ 023099
6- (4- Fl uor o- phenyl ) - 1- oxy- pyri di ne- 2- car boxylic acid

w(Q 260600883 5- f | uor o- 4- (1H PCT/US2005/023099

10

15

20

pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) - phenyl ] -am de Prepared
in a simlar manner as Exanple 241. HPLC tR = 3. 371
mn (Chronolith SpeedROD 4.6 x 50 mm 10- 90% aqueous
met hanol containing Q1% 5 TFA,F 4 mn adi ent
nonitored at 220 nn); \ns( EST) P%Rﬂ + H) +.
EXAMPLE 322 Ol N F / OoF O C NHN

N- (4- (1H Pyrrol of 2, 3- b] py+r¥di nQ4- yToxy) - 2-chl oro-5-fl u
orophenyl)-1-(4- 10
fl uor ophenyl) - 2- oxo- 1, 2-di

XN .
ydtopyri di ne- 3- car boxani de
Prepared in a simlar mann tep C of Exanple 242.
HPLC tR = 3.070 nin (Chrorblith SpeedROD 4.6 x 50 mm

10-90% s et hanol, cont.ai i n % TEA . 4 .

oSk oA Mok PhsSER P ot b oy 1 3 Yiip-procthyi
H +. 1forENPLE 323 OqINF/ NCHOF OB N HN
N-(4-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) - 2- bronp-5-fl uo

r ophenyl9 a golgtion of 2-bromo-1-(4-(2-fluoro-4-nitrophenoxy)-1H-pyrrolo[2,3-

BB e A BT S5 1
SigRDME WwHRRA8Ed Rliudh ﬁﬁnﬁté{@%&%mﬁnﬁg AlHRES. tTiRe Teaction

3.115 min (Chronolith Speed 4.6 x 50 mm 10-90%
aquisbus wae stierbit reomttempérayre ©r 4d FRndilvedrivithgatadq.doH PO, (2

%ﬁ%@ %y?ﬁpiégeothgt@ofme%s ellzsscl:oJﬁ)ectgH lb§ fl?t%ﬁiogl',vlw;sh@d*\-ﬁith 0501d H,O0 (2
mL) and ether (5 mL), and dried under vacuum to afford the desired product (81 mg,
90%) as a light brown solid. MS(ESI") m/z 360.16 (M + H)".

F NH, F NH,
" oH D/ "q j@/
O o)
X * X
N
N"ON NN

B) 1-(4-(4-Amino-2-fluorophenoxy)-1H-pyrrolo[2,3-b]pyridin-3-yl)ethane-
1,2-diol and 2-(4-(4-Amino-2-fluorophenoxy)-1H-pyrrolo[2,3-b]pyridin-3-

yDethanol

To a suspension of anhydrous aluminum hydride (266 mg, 2.0 mmol, Alfa
Aesar) in 5 mL of 1,2 dimethoxyethane at 0 °C was added lithium aluminum hydride
(1 M soln. in THF, 1.0 mL, 1.0 mmol). A solution of 2-(4-(2-fluoro-4-nitrophenoxy)-
1H-pyrrolo[2,3-b]pyridin-3-yl)-2-oxoethyl formate (72 mg, 0.2 mmol) in 5 mL of 1,2-
dimethoxyethane was added dropwise. The reaction mixture was stirred at rt for 2 h
and quenched by the addition of 5 mL of cold water. The mixture was extracted with
EtOAc (3 x 30 mL) and the combined organic extracts were dried (MgSOy),
concentrated in vacuo and purified by flash column chromatography (ISCO RediSep®
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O, y/ NCHOFO\ G NHN
N-(4-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) - 2- chor ophenyl )

WO 160640488310r ophenyl ) - 2- PCT/US2005/023099
0xo0- 1, 2- di hydropyri di ne- 3-car boxam' de Prepared in a
simlar manner as Step C of le 242. HPLC tR =
2. Glia gelgartﬂdge(@hﬁimﬁhahl% dichlogoragthane) tolgive §os-(4-

I % TEA ' .
iR A Rsr 0 BvBaRtha e anne s 2iof 7 me. 45%):
e Oyl Akt e, s

| )Blpyridinf-ylatiapob i ing, 28%): MS(ESI') m/z 288.3 (M + H)".
0x0- 1, 2-di hydropyri di ne- 3-car boxam de Prepared in a
simlar manner as Step C of Exanple 242. HPLC tR =

2.¢PS5 . -Fﬁmmdst&thﬁs:%ﬁm 4Iﬁ}x3\<rrr'éfb[27§1b]ﬂﬁ'18ﬂ%-

aqueous rret hanol containing 0.
gryoxyphenylpdi(2-¢d-faoneplRpacaty)DMBAES1+) mz 471 (M +

EDXZi\/PL rg%e%?rpmﬂ) ﬁég %}@Offﬁ@m%@ ZN c3)/%%90%8,3—19]pyridin-3—
)‘E}lﬂaﬁi L(@rr%gp Llﬁ{l _ﬁréy_%&ﬁfé hdiidicAbod BX ¥XadpeRRRBeRY k%), 'H
10 oxNMR @CREOTY)s maw (sdlil He-S306 @k, hHyxdx d®Hz), 7.74 (d, 1H, J = 12.1 Hz),
7.29-7.25 (m, 4H), 7.00-6.96 (m, 3H), 6.51 (d, 1H, J=5.5 Hz), 3.80 (t, 2H, /= 6.6

Hz), 3.62 (s, 2H), 3.06 (t, 2H, J = 6.6 Hz); MS(EST") m/z 467.3 M + H)".

EXAMPLE 316
H H
BORSAS!
HO
OH 0 (0] (o] E
74 | N
N N/

15 H
1-(4-(3-(1,2-Dihydroxyethyl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-
3-(2-(4-fluorophenyl)acetyl)urea

EXAMPLE 317
F S
o s T T T
() F
74 |\
N o
20 HooN

1-(3-Fluoro-4-(3-(2-hydroxy-1-methoxyethyl)-1H-pyrrolo[2,3-b]pyridin-4-
yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea
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5 Prepared in a simlar manner as Step C of Exanple
242. HPLC tR = 2.618 mn (Chronolith SpeedROD 4.6 x 50

wormocA0830% aqueous net hanol containing 0. 1% AEHUS2005/023099

mn gradient, nonitored at 220 nm; MS(ESI+) mz 466

(M+ H+  EXAMPLE 327 FONj: XNCHO/ F OdC N
10 H N Examples 316 and 317 were prepared from 1-(4-(4-amino-2- ﬂuorophenoxy)—

g%lﬁé;ﬁ{hh P% éljl %%h%-%é%ﬁ E lel)(SCeX %)tesz o? L":xampl% 3 ISyusmg a

f | GoKinp Bﬁﬁ}édiﬁre as aessfan%ec?f& IERYAPRIDGA ATHE @eadtibA HRLMBEE
Prepared in a simlar manner as Step C of Exanple 242.

HPE@cemrate@ irgaBuo aidh p@rﬁm@mrapaaratspdéﬂlls@ﬂhc @esireg(ragtipns were
P N R YR
AR 1B ol AR L Q08B iy
N- b]q}y(ld}ﬂrPkaD(g) a{fmoﬁoph]ew)-Be(izm441u;orqmy1)y1mcaybmfeb and dg(B-fluoro-

en%%é @ h% f&?‘ﬁ & 0@9 Bﬁélﬁ WyHP A awidipraygrahsmyD3-(2-(4-
> B e tﬁhﬂfwﬁé%@%@ ol oy SRR ey

10 aq ulaonmtdgaa:phymlﬂcm RnthSep mgcé)gel%lﬁﬁ@ge élu[mgl wgﬁha]dﬂ@%tMeOH in

15

20

25

mgrg%gme 1’?0% twe pfoEc}JS&fcgq g?io?_- 11%7(3-(( 1 ,2-d1hydr0xyethy1)- 1H-
pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea (6.3
mg, 16%); "H NMR (DMSO-dg) § 11.57 (s, 1H), 11.03 (s, 1H), 10.59 (s, 1H), 7.99 (d,
1H,J=5.5Hz),7.77 (dd, 1H, J = 12.6, 2.2 Hz), 7.41-7.32 (m, 4H), 7.28 (d, 1H, J =
22 Hz), 7.18 (t, 1H, J = 8.8 Hz), 7.01 (t, 2H, J = 8.8 Hz), 6.15 (d, 1H, J = 5.5 Hz),
5.05 (m, 1H), 4.91 (d, 1H, J = 4.4 Hz), 4.60 (t, 1H, J = 5.8 Hz), 3.79-3.75 (m, 1H),
3.75 (s, 2H), 3.47-3.44 (m, 1H); MS(EST") m/z 483.3 (M + H)*. For 1-(3-fluoro-4-(3-
(2-hydroxy-1-methoxyethyl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)phenyl)-3-(2-(4-
fluorophenyl)acetyl)urea (3.2 mg, 8%); '"H NMR (CDs;0OD) 6 8.05 (d, 1H, J=5.5 Hz),
7.71 (d, 1H, J = 12.1 Hz), 7.37 (s, 1H), 7.28-6.25 (m, 4H), 6.98 (t, 1H, J = 8.2 Hz),
6.45 (d, 1H, J=5.5 Hz), 3.81 (m, 1H), 3.73-3.71 (m, 2H), 3.63 (s, 2H), 3.34 (s, 3H);
MS(ESI") m/z 497.2 (M + H)".

EXAMPLE 318
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N HN
N-(4-(1H Pyrrol o[ 2, 3-b] pyri din-4-yl oxy)-2-nethyl -4-flu

woewplhensysd ) - 1- (4 10 PCT/US2005/023099

10

15

20

f 1 uorophenyl) - 2- oxo- 1, 2- di hydr opyri di ne- 3- car boxani de
Prepared in a simlar manner as Step C of ExanEI e 242.
HPLC t6R4=Flgood-phemylir1(ogyrmirisline-A-8p cig B-flugo-4rid H-

10- 90% aqueous _net cont.ai 4 mn
aradient - mon; POFSPAC-pRHR E idmeantiamig .

H +. 15 b stdflar md@zer WOERARHIE 0Q4 831 C ty —3328 min (YMC
PCT/ US2005/ 023099 q1N / NCH O O\ F3 NN

NS(54©D$ 4-.6Py 60 mm{ 10-90%]agyedud impethiang] epngginingtO:1% IHJsBD@,rFelmn
hyI

flt‘i’j H)él‘ﬂ’%z‘F‘)re ato%gglﬁn)zhﬁ(@@%§/ﬁ9d%ﬁ¥§}%ar boxani de
Prepared in a simlar manner as Step C of Exanple 242.
HPLC tR = 2.943 5 min (Chronolith SpeedROD 4.6 x 50

mm 10- 90% aqueous met hanBKAMBPLEERiI319ng 0. 1% TFA, 4

mn gradient, nonitored at 220 nm; MS(ESI +) z 509
(M+ H+. EXAVPLE 331 O N+ NCHOF OF3 N 10 H
N 6-(4-Fl uoro- phenyl) - 1- oxy- pyri di ne- 2- car poxyl i c

acid [2-trifluoromethyl-4-(1H /Foj

pyrrol o[ 2, 3-b] pyridi n-4-yl oxy) - phe y&Ny- andde Prepared
in a simlar manner as ,ExaIeN24 | HRLC AR = 3. 205

mn (Chronolith SpeedRO) B x BpO 9D% aqueous
nmet hanol containing 0.1% FA,04 @ n &agh ent,
noni tored at 220 nm; (ES]) mz 509 (M+ H)+.
ah
N N/

N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-1-(2-(3-
(dimethylamino)propoxy)phenyl)-2-oxo0-1,2-dihydropyridine-3-carboxamide,
hydrochloride salt

~ N/

ad

o)
A) 1-(2-(3-(Dimethylamino)propoxy)phenyl)-2-oxo-1,2-dihydropyridine-3-
carboxylic acid
Prepared in a similar manner as Steps A and B of Example 242. 'H NMR
(DMSO-dg) 6 10.53 (br m, 1H), 8.51-8.53 (m, 1H), 8.18-8.20 (m, 1H), 7.48-7.51 (m,
2H), 7.30 (d, 1H, J = 7.96 Hz), 7.13-7.17 (m, 1H), 6.82 (t, 1H, J=6.95 Hz), 4.11-4.18
(m, 2H), 2.66-2.68 (m, 2H), 2.67 (s, 6H), 1.98-2.05(m, 2H); HRMS(ESI), calculated:

317.1501, found: 317.1490.
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EXAMPLE 332 - 263 WD 2006/ 004833 PCT/ US2005/ 023099 O
Nt 1l / NCOHF NHN

WG 2040848801 0- phenyl ) - 1- oxy- pyri di ne- 2- car boxy| PCT/E81005/023099
[2-fluoro-4-(1H

- d d
DBl S i

m hémﬁ conlﬁgl ni n&ﬂ ?%féy%@%& m ﬁ%ﬂﬂgﬁ%ﬁydmes'

noni t or esrbakamide, hyﬂrochﬁ(riiﬁlshlt mz 459 (M + H)+
EXAMPLE 333 O N+ / NCH U-_115:: F ON
6- (4- Fl B@p@méh@ﬁwn)ﬂainmyewrst@n ﬁ@ffxmpl@owt i HIEMPd(CDsoD) 0

5”??2?%{%@%1&15 23 (1B 7 SO HA TS5 0L (e 4D TT45 S 1D,

| N78937.50 (n@r2HYBNBEL7, nBsa{rp’vgo In, lleéL7393 730371280, 1H), 6.80
mn (Chrom) H’ﬁ Sp ee@g@ 4. gdl 9)(?% aqueogIsl )

netddhoV =cot thﬁr@ (0.1100/ T@AS Bz, rﬁ - gﬁ@dmeihH) 4.12 (t, 2H, J =

o959, 558000 S 0 A o

O 343 3304MNfoun® 542.No O F
10 EXAMPLE 320

N™ °N
6-(4-Fluoro-phenyl)-1-oxy-pyridine-2-carboxylic acid [2-chloro-5-fluoro-4-(1H-
pyrrolo[2,3-b]pyridin-4-yloxy)-phenyl]-amide
Prepared in a similar manner as Example 241. HPLC tz =3.293 min

15  (Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol containing 0.1%
TFA, 4 min gradient, monitored at 220 nm); MS(ESI") m/z 493 (M + H)".

EXAMPLE 321
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ON HN
6- (4- Fl uor o- phenyl ) - 1- oxy- pyri di ne- 2- car boxylic acid

WO 2006/00488%- 4- ( 1H PCT/US2005/023099

10

15

pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) - phenyl ] - am de Prepared
in a simlar manner as Exanple 241. HPLC tR =
m 6r(4-Fl@roephenyhHl-epeppidineL-earbospligagid 12)b9@wa5qﬂwa)s4 -(1H-

th | t
Toni Cored ar 2RO papusin4-4joRy oYl Glige,
EXAMPL by d3Redin b simildiGhddmeMhdyExatnfle 04 0 HPLU t1G= 313 min

N- ( 3- Fl uor o- 4- ( 3- ( 3- hydr oxypr opyl ) - 1H pyrrol o[ 2, 3- b] 3
r (Qhnomblivh Sp(qp)iﬂﬁmﬁ )% 30 mm, 10-90% aqueous methanol contalmng 1%

ad . AREE R pan P A M B AT T AP

4-(2-fluoro-4-nitrophenoxy)-3-(3- hydroxyprop 1-ynyl)-1
H pyrrol o[ 2, 3- b] pyri di ne- 1- car boxyl ate A stream of
Ar was bubbl ed through a EXAMPEESR22tert - butyl
4-(2-fluoro-4

car bo

xyl ate (400 rrg, O 8 mml -0
PCT/ US2005/ 023099 Corrpound B of

propar gyl al cohol (90 hy 2 ),
Pd( dppf) 2C12: CH2C12 (66 O. 08 nmol), and Cul (40
ng) in triethylamne (878 ciand THE (6 nmL) for 5
mn. The reaction m xtyre was sealed in a tube and
heated at 75 C f .XYhe mixture was diluted with
CH2C12 and washed ine. The 5 organi c phase was
dried over MySO4 amd cBncentrated in vacuo. The crude
reS|due
N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-2-chloro-5-fluorophenyl)-1-(4-
fluerophenyl)-2-ox0-1,2-dihydropyridine-3-carboxamide
Prepared in a similar manner as Step C of Example 242. HPLC tg =3.070
min (Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol containing

0.1% TFA, 4 min gradient, monitored at 220 nm); MS (ESTH m/z 493 M + H)".

EXAMPLE 323

0
N /

H N
N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-2-bromo-5-fluorophenyl)-1-(4-
fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxamide
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was purified by flash columm chromatography (silica
gel, 30% Et OAc/ CH2C12) to afford the desired product

W@ 206/00m333 64% yi el d) as a yellow solid. LC M5 ¢ES8US2008/@23099

10

15

20

428 (M+ H+. HOF/ NH2 O N 10 H N B)
3-(4-(4-Anmi no-2-fluorophenoxy) - 1H pyrrol o] 2, 3- bL%yri di
n- 3- y| )Rsemeshinla similapmanner as 8tepiC oidexanile y#2. HPLC tz = 3.115

4- (2- =4-nit - 3- (43- 1= = .

T bRt SPRodsE Y GRS i e s USOR eugnt epining
Rl 9 T 4L RadiénilRoh 610 ai 20 A%S (HAT) #2838y + H)*.

THE (10 nL) and Me OH (2 mL) was hydrogenated at 1 atm

for 5 h. The m xture was diluted with MeOH and

filtered through a pad of [ The crude m xture
was purified by preparati@m@%&%fford the desired
product (6 ng, 13%yield) as a i solid. LC M
(ESI+) mz 302 (M+ H+ 20 QO ||

N- ( 3- FI uor o- 4- ( 3- ( 3- hydr oxyp? i ol o[ 2, 3- b] py

r
ridin-4- H@L
y'T‘)I—L (2) ox0-, 2Fdi hydr opyri

yl oxy) phenyl )-1-(4-fl uorg
di ne-3- carboxam de To a red m xture of

3- (4- (4- ami no- 2-f | uor oRhendxy)d 1H pyrrol of 2, 3-

b] pyri di n-3-yl) propan- (5 mg, 0.0166 mmol ),

1- (4-fluorophenyl) ‘ 1,2- 25

di hydr opyri di ne- 3-garb#ylic acid (5.8 ng, 0.025 mmol,
Conpound B of Exanpl e 242), and HATU (Perseptive

Bi e in . 2-
P e e e R L
at rt for 2 h andxo-d@dibgtratyeilline:3vachexaniide resi due

was purified by preparative HPLC t iV h itle -

266  WETORAYE} HOUBIIAPRIANGE 2R EEPE ﬁs%ﬁuﬁﬁ% 2246

o YD 3% iy 5907 b M R
6.08194Z0EA, 8 thih dradient]onitored 20220 niR); MSEST") 787 005 (Mdk H)*.

1H, J = 6.4, 2.0 Hz), 7.25-7.60 (m 7H), 7.70-7.80 (m
2H), 3.64 (t, 2H J = 6.4 Hz), 3.05 (t, 2H, J = 7.2

Hz), 2.00 (m 2H); LGVB (ERlvibifzsal? (M+ H+ 5 10

. 267
B
(o] N
~, © \©\
H F

N
0] OMe
dﬁ
P
N
H N

N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-2-methoxyphenyl)-1-(4-fluorophenyl)-2-
oxo0-1,2-dihydropyridine-3-carboxamide
| Prepared in a similar manner as Step C of Example 242. HPLC tg =2.795
min (Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol containing
0.1% TFA, 4 min gradient, monitored at 220 nm); MS(EST") m/z 471 M + H)".
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WD 2006/ 004833 PCT/ US2005/ 023099 WE CLAIM 1. A
conpound having Formula | or Il1: (RR)" R3 (R 2)" R3
WO MgNRB3yYR4 O L'IX OB WB W 5 A1 All inedTub1e95/023099
pharmaceutically acceptable salts thereof, wherein: Rl
is H alkyl, substituted alk %cloalkyl,
substituted cycl oal kyl, &ﬂﬂ%@ 6 substitut ed
aryl al kyl, aryl, substltuted ary alkenyl
substituted al kenyl, al kynyl, su stltuted al kynyl ,
het er oaryl , substituted het ptgr ocycl o,
substituted heterocyclo, heteroa yl.m@E, substi tuted
het er oaryl al kyl , heteroc ﬁkml or ~%ubstituted
het er ocycl oal kyl ; each |ndependently, H,
hal ogen, cyano, NO2, 7 ackyl, substituted al kyl,
cycl oal kyl, substitute cycloalkyl, aryl, substituted
aryl, heteroaryl, stituted heteroaryl,

het erocycl o, substY het erocycl o, aryal kyl,
substituted arylal , heterocycloalkyl or

1L B U o5

' ndependent ly C &fo NZ-dll%RgHrszﬁdQe -Heaoxhpide Z is
-CRI3R14_, - (CR13R1 5 i sOto4; m sOto2;

5 ni sOt o®repad ip |a$ﬁnr]m ‘maBRer RSteRE, ofFE:xamp& 2421 HRIAQ tiRED.618

o e Camepion e SRR L6 BBl p e b SEpefinYpigiping
ap¥lo, THAL grn‘ﬁﬁ%%dletﬁ ubstitdrad fb20heeMIREST) m/z 466 ﬁM + H)".

het'er ocy¢l oa , or substituted heterocycloalky
268 WD 2006/ 004833 PCT/ US2005/ 023099 R4 is aryl,

substituted aryl, heter O%ﬂkﬁﬂﬁ%&%tm ed heter oaryl :

het er ocycl oal kyl ,
[
o) N
N\ O \©\
H F

/ l N
N N/
10 H

N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-2-chloro-6-fluorophenyl)-1-(4-
fluorophenyl)-2-ox0-1,2-dihydropyridine-3-carboxamide
Prepared in a similar manner as Step C of Example 242. HPLC tg =2.805
min (Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol containing
15  0.1% TFA, 4 min gradient, monitored at 220 nm); MS(EST") m/z 493 (M + H)".

EXAMPLE 328
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or substituted heterocycloal kyl; RO and R10 are
i ndependently H, hal ogen, hydroxyl, alkyl, substituted

wa@bdogloo483xycl oal kyl , substituted cycl oal kyl, arPg1/1S2005/023099

10

15

substituted aryl, heteroaryl, substituted 5
het eroaryl, heterocycloal kyl, or substituted
heterocycl oal kyl; R12 is H, al substituted al kyl,

CN, NO2 or SO2NH2 R13, R14, d @( R48 are
Bubs ted alkyl,
a z ;ubstituted

i ndependent|y H, hal ogen,
d eter oaryl,

cycl oal kyl, substituted ¢

aryl, heteroaryl, substi

het erocycl o, substitut ge eycocycl o or taken together

to forma carbocyclic |10 or heterocyclic ring of 3 to

8 atoms; Ais: Riby N, L NR6O R18 wherein RI16

and R17, are indepen lenl, y H, hal ogen, NO2, cyano,

OR26, NR27R28, 15HC02 9, C(O NR31R31, SC2R32,

S02NR33R34, NR35SO2R36, NR37C(O) R38, NR39CO2R40,
@@((aewwmlo[mm;xmm @aphemyiy1-(@fluorophenyl)-

| kyl am noal kyl 5. al kyl,
Subst 1 uteq O Pemestanpyaropsifibe: e RoRICy |
subst i tpydRedGE ats%EZr PR Sieh C iBs@mple 28UDEPLE Y ecb 653

al kenyl, "al kynyl, substituted al kynyl, hydroxyal kyl,
amylh (Chldnsﬂltln Spmleé}lMl 6 % o d0y10% sqitsons mgthatiolxntaining

ndr 26 SEN taiadient) momBied pi ] %ﬁ%ﬁ%&*mﬂwm

R18 and R60 are H R26, R2XAMPEE 3289, R30, R31,

R33, R34, R35, R36, R37, R38, R39, R40, R41, and R42
are i ndependently H, alkyl, sub ted al kyl,
cycl oal kyl, substituted cyclgal n25 aryl,
substituted aryl, arylalkyl, aryl al kyl ,
het er oaryl , substltuteﬁ h NeLe ocycloalkyl
or substituted heterocyc H 2" The coﬁpound
according to claim1 2 is an optionally

substituted Clto C6 kyl C2 to C6 alkenyl, C2 to C6
al kynyl , optionall y ituted C3 to C7 cycl oal kyl,
- 269 »

N
H N

N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-2-methyl-4-fluorophenyl)-1-(4-
fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxamide
Prepared in a similar manner as Step C of Example 242. HPLC tz =3.010
min (Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol containing
0.1% TFA, 4 min gradient, monitored at 220 nm); MS(EST") m/z 473 (M + H)".

EXAMPLE 330
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WO 2006/ 004833 PCT/ US2005/ 023099 C3 to C7
het erocycl oal kyl, optionally substituted phenyl,

wWo@pitsomzBd y substituted biphenyl, or a C5 to EIWUS2005/023099

10

15

optionally substituted nonocyclic or bicyclic
heteroaryl. 3. The conpound according to claim?2
wherein Rl is phenyl, fluorophenyl or cyclopropyl. 5
4. The conpound according toogl a4 ein R is
al koxy, hal o, hal oal kyl or 5] Th ound
according to claim1 whergi }1§>an ally
substituted phenyl, an d y substituted
pyridyl, an optionally. ] .ed furanyl, an
optionally substituted |t hi ophene, an optionally
substituted pyridi ; 10 optionally substituted
pyrimdyl, an optiwn lIy,substituted i soxazol e, an
optionally substitLHedPthiazoIe an optionally
substituted benzothi azole, or an optional

subst Ne@t@d. -E}mmh»[wrbf}pyru&n-#bewbﬂﬁvﬁwrta@e@wbphgnﬂb1 -(4-
claim5 whefein sai hen ubst

net hoxy, uqlggplienyglf P30 é} éi?:géfopy g'éﬁ%\f"”@ak‘&ﬁe

or COCHge R?L&éd i a Jilflaf AERRYAE SBHAO bﬂEﬁﬁn’_}M@ 24p aHm’u: tp =2.943

wherein 6 and R17 are independently Clto
al tkipl (Chr @R RpeedRORI46 R’SOmIr,I 1&90%@@@@@ rmqﬂilztnhl edgaigng

DR G B mapEr ot 20y WSS H 500tk my

al kyl; -OR26 wherein R26is Cl to C6 alkyl; -C(O 2R29

vvherein R29 is Cl to C4 al kyl; -OCH2NHR42 or

- CONHR42wher ei n 20 R42i s EXAMPUE 33yl ; phenyl or

substituted phenyl; thiophene; pyridine; pyrimdine,

I soxazol ; pyrazol; or oxadiazole. 8. The conpound

according to claim7 wherein R26L.5(C to C4 al kyl

substituted wth am no or substdtuted wth ad4tob6

menber ed het erocycl oal kyl cofg 0N east one

nitrogen atom 25 9. The cagnpo nd(')acc gtoclaima$8

wherein said heterocyclo ' nor phel i Tre,

pi perazi ne, or piperidin . The conpound accordi ng

to claim7 wherein R16&hd R17 ¥% al kyl or al kenyl

substituted with cycl gadkyl or heterocycloal kyl. 11.

The conpound accordingg tg claim9 wherein said

het erocycl oal kyl i syam 730 optionally substituted

nor phol i ne, plperld*ne pyrrolidine, or azetidine. 12.

Th e by

pyﬁ-@gﬁﬁgiﬁ@ ghgﬁgﬁ?? gg)ytrgl;fﬁé-g cﬁ}ﬂoﬁyﬁ@ a8ld 2R Lifludromethyl-4-(1H
pyrrolo[2,3-b]pyr1d1n-4-yloxy)-phenyl]-amide

Prepared in a similar manner as Example 241. HPLC iz = 3.205 min
(Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol containing 0.1%
TFA, 4 min gradient, monitored at 220 nm); MS(EST") m/z 509 M +H)".

EXAMPLE 332
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-270 WO 2006/ 004833 PCT/ US2005/ 023099 13. The conpound
according to claim 12 wherein said pyridyl is

w@awsni4ses ed with a norpholine, piperidine, 0oPCT/US2005/023099
pi perazine. 14. The conpound according to claim 11
wherein the substituent is selectedq from am no,
am noal kyl , hydroxyl or amido. 55 The conpound

according to claim1 whereino 2 16. The
conmpound according to claim1 er&!l n La 0. 17. The
conmpound according to clai Wher €1 n 5~ CR13R14 or

NR15wherein R13, Rl14, an 5 are each H of R13 and
R14 together with the cg which they are
attached forma cycl opr¢pyl. 10 18. The conpound
according to claim vipng an |1 C50 val ue of |ess than
about 5 M 19. The.c glind according to claiml

havi ng an |1 C50 val ué{ of Nl ess than about 1 M 20. A
met hod for treating cancer conprising adm nistering t

a pati érd- Flnomnlmenyibl-phmolﬂm#ﬁheb@pfbgamda[2+fyloro-4 (IH-
effective anount_of u Ia I
or Il according? ¥"6°!:°|T%z§?%ﬁﬁy"“%i'"n¥ﬁ’ g@t‘ q’dl ng

to cl ai PrelfarcdanRlsirildt et & Elenile g4, OHPECQR Ra1 i @Ninin (YMC
at | east one other anticancer agent. 22.

5 ph&P Q% 416 x 30 mew K% a@mouﬁn’pthasolr@nwmng 0.1% H3POy, 4 min

ol Bt Rt ral el Bt Rl s Tl Ter - 271

EXAMPLE 333

/ | N
~
N™ N
10 6-(4-Fluoro-phenyl)-1-oxy-pyridine-2-carboxylic acid [2-methyl-4-(1H-

pyrrolo[2,3-b]pyridin-4-yloxy)-phenyl]-amide
Prepared in a similar manner as Example 241. HPLC tz = 3.120 min
(Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol containing 0.1%
TFA, 4 min gradient, monitored at 220 nm); MS(ESI") m/z 455 (M + H)*.
15
EXAMPLE 334
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/.|\
/
HN

6-(4-Fluoro-phenyl)-1-oxy-pyridine-2-carboxylic acid [5-chloro-4-(1H-
pyrrolo[2,3-b]pyridin-4-yloxy)-phenyl]-amide
Prepared in a similar manner as Example 241. HPLC tz = 3.200 min
5 (Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol containing 0.1%
TFA, 4 min gradient, monitored at 220 nm); MS(EST") m/z 475 (M + H)".

EXAMPLE 335

o
= XL
o o O .
/l\
p

NN
10 H

N-(3-Fluoro-4-(3-(3-hydroxypropyl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)phenyl)-1-
(4-fluorophenyl)-2-oxo0-1,2-dihydropyridine-3-carboxamide

HO \ :)Kj('\‘oz

/ AN
NN
Boc
15 A) tert-Butyl 4-(2-fluoro-4-nitrophenoxy)-3-(3-hydroxyprop-1-ynyD-1H-
pyrrolo[2,3-b]pyridine-1-carboxylate
A stream of Ar was bubbled through a mixture of fert-butyl 4-(2-fluoro-4-

nitrophenoxy)-3-iodo-1H-pyrrolo[2,3-b]pyridine-1-carboxylate (400 mg, 0.8 mmol,
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Compound B of Example 283), propargyl alcohol (90 mg, 1.6 mmol),
Pd(dppf),Cl,:CH,Cl; (66 mg, 0.08 mmol), and Cul (40 mg) in triethylamine (0.8 mL)
and THF (6 mL) for 5 min. The reaction mixture was sealed in a tube and heated at
75 °C for 1h. The mixture was diluted with CH,Cl, and washed with brine. The
organic phase was dried over MgSO, and concentrated in vacuo. The crude residue
was purified by flash column chromatography (silica gel, 30% EtOAc/ CH,Cl,) to
afford the desired product (220 mg, 64% yield) as a yellow solid. LC/MS (EST") m/z
428 M + H)".

= ™
10)

a A
N o
NTON

B) 3-(4-(4-Amino-2-fluorophenoxy)-1H-pyrrolof2,3-b]pyridin-3-yl) propan-1-

ol

A mixture of tert-butyl 4-(2-fluoro-4-nitrophenoxy)-3-(3-hydroxyprop-1-ynyl)-
1H-pyrrolo[2,3-b]pyridine-1-carboxylate (50 mg, 0.15 mmol) and 10% Pd/C
(containing 50% H,0, 120 mg) in THF (10 mL) and MeOH (2 mL) was hydrogenated
at 1 atm for 5 h. The mixture was diluted with MeOH and filtered through a pad of
Celite®. The crude mixture was purified by preparative HPLC to afford the desired
product (6 mg, 13% yield) as a white solid. LC/MS (EST") m/z 302 M + H)*.

(&) N-(3-Fluoro-4-(3-(3-hydroxypropyl)-1H-pyrrolo[2,3-b]pyridin-4-
yloxy)phenyl)-1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-
carboxamide
To a stirred mixture of 3-(4-(4-amino-2-fluorophenoxy)-1H-pyrrolo[2,3-

b]pyridin-3-yl)propan-1-ol (5 mg, 0.0166 mmol), 1-(4-fluorophenyl)-2-oxo-1,2-

dihydropyridine-3-carboxylic acid (5.8 mg, 0.025 mmol, Compound B of Example

242), and HATU (Perseptive Biosystems, 10 mg, 0.025 mmol) in DMF (0.5 mL), was

added DIPEA (0.1 mL). The reaction mixture was stirred at rt for 2 h and

concentrated in vacuo. The residue was purified by preparative HPLC to give the title
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compound (6 mg, HCI salt, 66% yield) as a white solid. 'H NMR (CDs0D) § 8.71
(dd, 1H, J=7.2, 2.0 Hz), 8.22 (d, 1H, J = 6.8 Hz), 8.10 (dd, 1H, J=12.4, 2.0 Hz),
8.00 (dd, 1H, J = 6.4, 2.0 Hz), 7.25-7.60 (m, 7H), 7.70-7.80 (m, 2H), 3.64 (t, 2H, J =
6.4 Hz), 3.05 (t, 2H, J = 7.2 Hz), 2.00 (m, 2H); LC/MS (ESI") m/z 517 (M + H)".
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0 2006/004833 PCT/US2005/023099
WE CLAIM:
1. A compound having Formula I or II:
(R, R (R R
AN Ea N x N R
Y <Y
~ .x ¥ © ~ U x O
? W ||3 w
A A

including pharmaceutically acceptable salts thereof, wherein:

R’ is H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, arylalkyl,
substituted arylalkyl, aryl, substituted aryl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, heteroaryl, substituted heteroaryl, heterocyclo, substituted
heterocyclo, heteroarylalkyl, substituted heteroarylalkyl, heterocycloalkyl, or
substituted heterocycloalkyl;

each R?is independently, H, halogen, cyano, NO,, OR’ , NR6R7, alkyl,
substituted alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclo, substituted heterocyclo, aryalkyl, substituted
arylalkyl, heterocycloalkyl, or substituted heterocycloalkyl;

B is O, NR?, S, SO, SO,, CR’R";

V is NR" or (CRR®),-;

W or X are independently C or N;

Yis O, S, orNR'";

Zis -CRPR™-, (CR”R"),NR"~;

1is O to 4;

misOto?2;

nis0to4;

pisOto4;

R3, RS, R6, R7, RS, R and RY are each independently H, alkyl, substituted
alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocycloalkyl, or substituted heterocycloalkyl;
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R* is aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocycloalkyl,
or substituted heterocycloalkyl;

R’ and R'° are independently H, halogen, hydroxyl, alkyl, substituted alkyl,
cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocycloalkyl, or substituted heterocycloalkyl;

R'%is H, alkyl, substituted alkyl, CN, NO, or SO,NH,

R R R',R* and R® are independently H, halogen, alkyl, substituted
alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocyclo, substituted heterocyclo or taken together to form a carbocyclic

or heterocyclic ring of 3 to 8 atoms;

Ais:
Ri6 CAN
R17 \\N \//II\J\
“N” TRgp
R18
wherein

R'%and RY, are independently H, halogen, NO,, cyano, ORZG, NR27R28,
CO,R*, C(O)NR¥R?, SO,R*?, SO,NR¥R*, NR*SO,R*, NR*'C(O)R™,
NR¥CORY, -CO(CHp)R*, -CONH(CH)R¥, -OCONH(CH)R", O-
alkylaminoalkyl, alkylaminoalkynyl, C; to Cs alkyl, substituted C; to Cs alkyl, C3 to
C; cycloalkyl, substituted Cs to Cy cycloalkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, hydroxyalkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, arylalkyl, substituted arylalkyl, heterocycloalkyl, or substituted
heterocycloalkyl;

R'® and R% are H;

R? RY R? R® R™ R R%2, R%, R* R, R* RY, R*® R*®, R®, R¥, and
R*? are independently H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl,
aryl, substituted aryl, arylalkyl, substituted arylalkyl, heteroaryl, substituted heteroaryl,
heterocycloalkyl, or substituted heterocycloalkyl.

2. The compound according to claim 1 wherein R' is an optionally substituted C;to

Cs alkyl, C; to Cg alkenyl, C; to Cq alkynyl, optionally substituted Cs to C; cycloalkyl,
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C; to C; heterocycloalkyl, optionally substituted phenyl, optionally substituted
biphenyl, or a Cs to C;; optionally substituted monocyclic or bicyclic heteroaryl.

3. The compound according to claim 2 wherein R! is phenyl, fluorophenyl, or

cyclopropyl.

4. The compound according to claim 1 wherein R? is alkoxy, halo, haloalkyl or
CN.

5. The compound according to claim 1 wherein R* is an optionally substituted

phenyl, an optionally substituted pyridyl, an optionally substituted furanyl, an
optionally substituted thiophene, an optionally substituted pyridinyl, an
optionally substituted pyrimidyl, an optionally substituted isoxazole, an
optionally substituted thiazole, an optionally substituted benzothiazole, or an
optionally substituted quinoxaline.

6. The compound according to claim 5 wherein said phenyl is substituted with
methoxy, CN, halo, C; to C4 alkyl, NO,, SCH3, SO,CHj3, or COCH3.

1. The compound according to claim 1 wherein

R!® and R are independently H, C; to C; alkyl, -C=CR’R® wherein R® and R®

together with the C to which they are connected form a cyclohexyl; halo;

hydroxyalkyl; -COR* wherein R* is H or C; to C alkyl; -OR?® wherein R%is C; to Cg
alkyl; -C(0),R* wherein R? is C; to Cy alkyl; -OCH,NHR** or -CONHR **wherein

R*is C, to Cg alkyl; phenyl or substituted phenyl; thiophene; pyridine; pyrimidine,

isoxazol; pyrazol; or oxadiazole.

8. The compound according to claim 7 wherein R%is C; to C4 alkyl substituted
with amino or substituted with a 4 to 6 membered heterocycloalkyl containing
at least one nitrogen atom.

9. The compound according to claim 8 wherein said heterocycloalkyl is
morpholine, piperazine, or piperidine.

10.  The compound according to claim 7 wherein R'®and R is alkyl or alkenyl
substituted with cycloalkyl or heterocycloalkyl.

11.  The compound according to claim 9 wherein said heterocycloalkyl is an
optionally substituted morpholine, piperidine, pyrrolidine, or azetidine.

12.  The compound according to claim 7 wherein RYis pyridyl or substituted

pyridyl.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

The compound according to claim 12 wherein said pyridyl is substituted with a
morpholine, piperidine, or piperazine.

The compound according to claim 11 wherein the substituent is selected from
amino, aminoalkyl, hydroxyl or amido.

The compound according to claim 1 wherein Y is O or S.

The compound according to claim 1 wherein B is O.

The compound according to claim 1 wherein Z is —CRPR!M or NRPwherein
R R™ and R' are each H or R" and R together with the carbon to which
they are attached form a cyclopropyl.

The compound according to claim 1 having an IC50 value of less than about 5
uM.

The compound according to claim 1 having an IC50 value of less than about 1
pM.

A method for treating cancer comprising administering to a patient in need
thereof, a therapeutically effective amount of a compound having the formula I
or I according to claim 1.

The method according to claim 16 comprising administering to said patient at
least one other anticancer agent.

A pharmaceutical composition comprising a therapeutically effective amount

of a compound of claim 1 in a pharmaceutically acceptable carrier.
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