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WD 2006/ 004636 PCT/ US2005/ 022682 FUSED HETEROCYCLI C
KI NASE | NHI BI TORS RELATED APPLI CATI ONS Thi s

wappleiooatsson clains priority benefit under TitPeT852005/022682

119(e) of United 5 States Provisional Application Nos.
60/ 583, 459, filed June 28, 2004, and 60/612, 563,

filed Sept gixhgt RefG qoIN BHFOXs are
herei n incor por%&g%rr%y re¥g?gﬁce. &IS:FEIL\%{IO: I NVENTI ON

This invention relates to conpounds that inhibit the

protein tyrosine ki 1 Lyit f.growth factor

receptors such as ﬁi&%ﬁ@g%ﬁrﬂwt hem useful as

ant | - THANGEficABA aims PHEHBNANIRME! Pille IYTDOR (o Ured
npoun I

that conprise these ¢ s are also useful in the
Braeathrevitionil AbmieasesNoott0SR3145anfiled duey 28, 2004, nd 68/612,563,
associated wth signal transducti oH%{pat_hvva S

Blrerrplerter s 9f. F SRR S POICR ARG LetRe B Bisd Ry gplerence.
receptors such as c-Met. 15 BACKGROUND Hepat ocyte

grom h factor (HG), also known as scatter factor

(SF), because of it FIBELD OFJINMENTEDNpt col ony
formation in vitro, is a rresenche/_mal l'%t derived . .
cyt ok This invantiam relates fRoereRpORDy ‘ihﬁ lé‘hkhl i’%?’f%‘iﬂl gyrosine kinase

T T -
MtceraRh®. gthephasmdctntical BaMpositidns Ggat cOmprisESthedOdpoands are
Stoker et al., Nature 327:239-242, 1987). These

plse perfulia thatreatiagoigf dissasascotherdhan eauceie PAGhGHe pssogidted with

epi t.helial .and endothelial .cells, dj I at | . : .
St dieaBR PafRal iy e GRveR ARG MM Rhiopsnesis
alcepitd dukh ¥s éMMtogenesi s) of epithelial cells, cell
survival, induction of cellular norphogenesis

(Montesano et al., 25 Cell 67:901-908, 1991), and
pronotion of invasion (St , Int. J.

Bi ochein. Cell Biol. | BAREROIRDy o0 1 5 vart et

al ., Biepatodyte EXRvth Ptk (HEER) 1dls SRaoviD8Scatté fact6F (SIH) dkause of

processes underlying netastasis. HG- has al so been )
lite pbilifyetd disrupiravhastydormatipingy eHes isa MRsrRNsbYmally darivgd cytokine

. Cell. Biol. 19:629-641, 1992). | diti -
Lhos toindnes uliple SPguppicrdRngs i plnRl abd bbb heps
anﬂ&rg andl., TOC BRI 2 MInBY.oRLB 530009; AERGHRf0 cBdll, (. Rev.

ch are dependent on both cell notili tg and
[Ehobg.f3e2 B64,0992; laah Siakiet etell e datne 3873332141 19§V alhese responses

B T N T
e R D ene ark v Beoe™ f
hpithelialcedld, ceBourvi8An8dctB x9caliylarl@eiphageheBs Mantssano 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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et al., Science 251:802-4, 1991). The mature form of
Met consists of a highly glycosyl ated external

wa@2@dbosde as well as a (3-subunit with a | ar geCT/US2005/022682

extracel lular domain, a transnenbrane segnent and a

cytoplasm c tyrosi ne ki nase domain. Ligand 5

Bogas Efgeﬁh phfuess At Midralchd ¥k Qs A bab37283) 1987 iaRd Bdttaro
ut opho oryl ated activated receptor. Activation of

., sxzemmet%sl ¥NghdP91) dfeduattiednris af Yeed e@nsa‘és oled higbly

transphosphoryl ation of k S JLOS
gl'\éngar@é%d R R e e b
ese [ nglﬁ Un% e 8 aQ@unl t O?Slxtﬁﬁgﬁ%%%gﬁnﬁase ain. Ligand
g&h@ﬂm 1@@1&65 Olet (ipaatizagon diat resﬁwngmraatowoslﬁ@gflated a@jvated
200 G b2 and Shc adaptor. proteins, the ot
{ﬂ@@ﬁpﬁ b etdeatigppd Mt gromagies signat frangdyetien caéa%%f dﬁf&?d by
a
BRI A A PR bkt R

ﬁﬁlﬁ&fﬂ@@ﬁb’ctéﬁﬁbﬂzﬁﬁé{f:u@é efbl.,,Ontogerfecl9: 553260, 2000) These include
149:1419- 32, 2000; Bar del I| et al., Oncog

18 ;85 30buie; ofithe 8l3kinamaphesphelipase Cy (Gaulcs lal @Wﬂgene 19:1509-

&r% ?@bﬁ &r%ﬁ ggg %go%)%a@ﬁé%:pé%t%% ,o e g{qﬁé;%ﬁgs&p%bgpea#flﬁg and Gabl.
Efg): hfter H&%Er 1Q% SRkdefasthe MifokddvasaEam J6Mifg mdktelthat

Tanimura et al., Oncogene 17:57-65, 1998;
beaonms tydosme phosphotylatedCingrspopsstoAand 8ocuPenwy (Sebeeper gal., J.

S, LRSS A 8RR 0l 5 P, P g g

h(‘alcgl EeRBRI {RF Bd7isHn. 2060), Aé%h%ﬁldrﬁfﬁftﬁ&@lén@hﬁ%molecules has
epafocyte growth factor receptor (HGFR)

buqur epoeel jpriedB siimatuddycells mepat nh’eblyaﬂlaScMAJ% kipaseshBEATS,

lso b dentified hel |
BRIa o meTAK (b8t i ahmorotatl BT S dos s hae T bRt
%L e};pf7§‘ 47486 SOOI et Mt ona?geta@ €, 59@@902@10? dTHé fdle of

e onse and progression in a nunber of di fferent
i lof these sigaslingahdleades hustbhen wckb euablishedin ¢edk prolifgration.
di sease. Initial _ evi ence i r}tr:; Met to cag&ijgpas
been HMgipdpe ederd e ?R?é?&ﬁefsfe‘é(f $3RIO5 FeRPI9n 13
G dothelial

AR R BEFRSTARTI PRI oGR8 BB SR oot
Repnhooblasty) ladmatqmid:tnmeﬂs axjd-ﬁiﬁ)or@bunbams@yelexplaks,lqn of HGF and
Amer. J. Pathol ogy, 155:517-26, 1999).. Mitated f e e of

eetivagion 0§ Met psbeep@steciairehvith fhepnsst anG\Pé‘?%f%Fﬁm@dH é‘é’l“ ero
SR 1ML pes AU hinTRE SlcBRB o ARELPAF AEEE. it

¢dehdikinE Mleofotihedr haebesit sapp(&te(dCEyrthsicbnﬂﬁcatﬂm cdikinase
30 Cancer Res. 63: 7345-55, 2003; Lee et

doveipemissense mytatons 3whioh predispasesiindivisdyals & P%Hﬂlary &snah.

SaR bt g e AR e B
l?gz%l\%%o% é 54161296 B9D Cyr@mm@a fefimsHERMertavd/also beaeidemifiddrin

6/004636 PCT/ US2005/ 022682
ovarian cancer, childhood HCC, gastric carcinoma, head and neck squamous cell

carcinoma, 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

-2



10

15

20

25

30

various tunors including thyroid, ovarian and
pancreatic carcinonas. It has al so been denonstrated

wo e0oboomBpl i fied in |iver netastases of col or eBCHIUS2005/022682
carci nomas (Rong et al. Cancer Res. 55:1963-1970,
1995; Rong et al., Cancer Res. 53:5355-5360, 1993;
KRIHO flrhdrs @ﬁcl@dm tI@'imd Jovala &RT pflicdds cadihomb99 R lagdlso been
Scar pi no et al % Pat hol ogy 5 189: 570- 575, 1999).
amﬂmatedmbammphﬁwam livr me@uswsetsalf owr@m/cmmqmaasc(ﬁmg et al.

et et RAS a: HESERRSE Sty faed el T S BE Dy foos:
QPA@?& tkéﬁ eBJStJ eBh&d- B8Rz, 19923anﬁgéﬁﬂin§étlh@lw PRIy
snal f'ung  cancer patlents expressi on of either

t 89e57(bﬁ’éi) t1699)o ﬂ“PRl-Mah dani atizatpd Eatincsimilanfo BER{AbIge §ML) has

Recaishtoed i dsaiied osess St Haus FAVES RRONgA 0o 1o
%L%aitleﬁl% w1t11 m@\‘?eeﬁrea& Qa&ﬁ%ﬁla%d 112 9 Qéc):nt dtildyiRnRha&all cell lung

tunors and tunor cell |ines of nmesenchymal
Sdnicex patxleﬂtap@«pommatoé leither tiper reseptbi@ERigand oY opregicror of decreased

Nuner ous experinental data sup ort the rol e of

R DR A 6 A O RO (A A ncer 56:2355165

E‘ﬁ %ﬁﬁbﬁﬁr‘a%{ 5 B ¢! arlc§28b11953-82) ?t AS&heral dnost human
rectinica t’ransgeni ¢’ expressi on o results in

funtiet asd Rinhot cBll gined yfeesefcigkay ariginébappropriakipSpress HGFR

94:701-6, 1997) and an anplified/ overexpressed Mt

apbetBeEousl y transforms NIH3T3 cells (Cooper et al.

EMBO J., 5:2623-8, 1986). Bi ol ogi cal I{&%nts such as
i bozmmerouserperonenal daifcruapert Sirele gblCY apg Mot Hgtumor

her HGE or Mat h
*‘{Ytﬁﬁg{‘fg%ﬂ%"éuf(@%%%&r GBS PRI sRHEdb ngtasascs
PlecRrieal gof bf HIGE re€llisiin aGanaatidigenotype

9:4274- i CGCenent ech US 6, 214, 344, 2001
Wrsyamebteedt, .Pwels 040 ]-GrrHI9Fs ackanprpBiiecovst ressed Met

t t Met hav

o amepaty fapstoime: SHESTR &t Goopif P By Fasip, 1980
BESEP%}%@E‘@%&E,?%E éﬁ%%m%gfatnbﬁpé}gr 0| %?nsezil\éA targeting
SRGQTESE ¥r WRL AsvARRa shd¥idtd iahidltI@mkRReResisq Stdilepils Ge

angl ogenesli s, a process critical in tunor growh and
dhesp IrieaG 35635, 200é  Jimgreeal. t@er Canser I@Sp%ﬂ%?ﬂ-ﬁ 52003 and
this class

GRS e dePanedhS! misoseBBAE smajLpplepyle kinggg modulators
E%géed%% ?tnﬂ@ gxl%%téﬁrté hatH Qﬁ é\ﬁlcrp%Eénﬂﬁpi%ﬁ‘ b6 trdMEHtE cancers in

esity an 'ammat ory di sease such as
kiheub e Diedemort dutivatien plaBt CIBICW@OR(]@GYI@M@B@IHGM and pro gression
PCT/ US2005/ 022682 SUMVARY The ai?\%: nventi on |
af PEREBUMOTT S EORISTIHAG AT gses- R kngwede ekl

angiogenesis, a process critical in tumor growth a.nd dissemination. 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 rheumatoid arthritis.



10

15

20

25

land I'l: (R2). R3 (R2)n R3 \yzyvRlL NyR4 Y, \r~ Yl Y
00 \ ,XXBILWWS5AI All including

w@basioewaut i cal |y acceptabl e salts, enanti omerBCT/US2005/022682

di astereoners, and solvates thereof, wherein: Rl is
H, al kyl, substituted al kyl, cycloal kyl, substituted

cycl oal kyl, arylal kyl, I1§usmaaRyY uted aryl al kyl,

aryl, substituted aryl, al kenyl, substituted al kenyl,

al kynifhe presersdnventior ¢ dirdeiedytp compeunds aaying the fodlowing Eegmulas

Eet(ﬁ[paryl , heterocycl o, substituted heterocyclo,
&%toaryl al kyl , substituted heteroarylal kyl,

het erogycl oal kylgs or  substituted het(g‘gocycl oal kyl ;

each Bhis inde ndth I Yy H hal ogen, d

NR6R7, al , st\int’ut‘eti al kyl, cycl

substi tut ed cycl oaf kyl 5 aryl, substitute

hetero Sw-Substituted heteroaryl, hg

substi tjuted heterocyclo, aryalkyl, subgtituted

aryl al lyl , het e{ ocycl oal kyl, or substifuted

heterocycloal kyl; Bis 0, NR8, S, SO S, R10; V

is NR" 1 or -(CRA7R48)p ; 20 Wor X are independently

Cor N Yis QO S or NRL2; Zis -CR13R14_,

ifcCRIGRIArmhRLScally ddceinlld salts, ermangiomersdiasipiopies pad; solvates

pis 0 flo 4, provided that if pis 0, RL is not

BIFEFRH Whergin; - _ 4 WD 2006/ 004636 PCT/ US2005/ 022682

sir RS i, Qkyl, 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?, NR°R’, 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 (CR*R™),-;

W or X are independently C or N;

Yis O, S, or NR';

Zis -CRP*R'-, -(CR"R"),NR"-;

lis O to 4;

mis 0to2;

nisO0to4;

p is 0 to 4, provided that if p is O, R is not phenyl;

A is:



R17 R221 R23-<\ NN /1 G NonfR61 D N~R62 R60 R18 J

,nr R26 G\ R67 N\ DI i ND NR65~p NR66 N NN R N
WO 0RO#M63R24 UM Q 11+ JV* R D R70 D\ R76 N77PET/BIRI05/022682

R68--</ I N\ NN GNR69 RFT4 NR’/5 DNR7/9 Qis

CR19; 5 Dis CRROor NN Gis S, Oor NR21, provided

that if Ais kAP R22 f/DI \ Nor R231G 1| \--IN GN

R61 DNR62 10 and Gis S, R4|s not asubstb\tputed

phenyl groug; R5, R6 R7, "R8, R" and R15 are each
I ndependent | &l ky %IM al ky

cycl oal h%/ St ut &ee cI al aﬁw—QsEti t ut ed
aryl , er rw /ksubst it u@ed N 1Re|r oaryl ,B

het erocycl I kyI dko substituted het erocycl oal kyI

is aryl, sub§t|tut ed aryl, heteroaryl, substitut ed
het eroaryl het er ocycl oal kyI 15 or subst it uMd

het er ocycl oal kyl; RO and F{?1O~f\are [ ndependqptl
hal ogen, al kyl | substitut U kyl. cygl a%ky|
/,D \N N\ I

N\N N/)\ D NARGA, e

R4 &8
SN [Saval N
R R7 R
S b Xy 78 o o Hrs
Rss_</ | N, | _ Ny _
NG N™ SN SRy N~ “Rye
ng R74
Qis CRY;
5 Dis CR® or N ;

GisS,Oor NR% , provided that if A is

R22-—</ f /k or R23—<\ /k

10 and Gis S, R* is not a substituted phenyl group;

R3, R, RS R, R®, R!! and R" are each independently H, alkyl, substituted
alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocycloalkyl, or substituted heterocycloalkyl,

R*is aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocycloalkyl,

15  or substituted heterocycloalkyl;

R® and R" are independently H, halogen, 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;;
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substituted cycl oal kyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocycloalkyl,

w@eoosissé t ut ed heterocycl oal kyl; R12 is H, alRkgi/ps2005/022682

substituted al kyl, CN, NO2 or SO2NH2i -5 WO
2006/ 004636 PCT/ US2005/ 022682 R13, R14, R15, R47 and

R48 amre’ irtdeperet€nhd R* Hire haiep@ﬁianﬂ?mnhlo é::ulaﬂdyl tstibstuted
al kyl , cycloalkyl substituted oalky%

glkyb oyeloplksl. Q‘FISBEtUtWYQMMWrYIS tiutadtasyl, hﬁ@ﬂOéwééﬂpsututed
?%ttefeg y tgr’ocrgyzg S stugutgcg Irlagllo?%cﬁ%&/g%eo{or%eﬁllgéﬁ g)fitoglg%g IQJS{ocychc

@Qﬁ&ésoc?c (8137008%&118'_\’20 R22 R23, R60, R61, R62,

5
and %4 1&?6 @p@zﬁd@ﬁi R56 R Reﬁ 895794 rl%%R“ R7‘9 °R Ro, R

% %Fggg f%%é%%@%%én d%ﬁg) % R31, ‘N 02R32 R27R28
RURSREBOIRAZR G W@@% ¢ RFONIY b(O)R38

3¥36am noal kynyl Cl'to C6 al kyl, ubstituted C1
OaRKy! , C3 to C7 cycl oal kyl, substltuted C3 to C7

R T L R e T

UddrirgtBEES tPeL th(yl @y Rﬁ@ Ly SN LB LR a{eglcs tgro; lcpdikdkyl,

substituted arylal . heterocycl oa
alkeayl guhsadltd’deetlkmlybylﬂiynﬁll kx;hsntm;esi mﬁlyﬂ,shyﬂrcmyﬁlfyhaod,

R21 and R24 are i ene HCl a or.
syl Sifvw oS heloisyl: IR kg alky
g% bsﬁu’t’éﬂ'hete?&?éfdah&%ed al kyl, cycl oal kyl,

tute cyc oal kyl )stituted aryl,
aryl al kyl, substituted arylal kyl, 20 heteroaryl,
substituted heteroaryl, heterocycloalkyl, or
substituted heterocycloal kyl R26, R27, R28, R29, R30,
R31, 2 IR38e 4, R35, R36, R37, R38, R39, R40, R41,
and R are | rdependently H, al kyl, substituted alkyl,
cycl oazkamld R’ ulesinddpehdeaitlg ¥ ICh ab Ky lalkyl ar gdbstltstekisﬂhl tblﬁ6e1di<yl
aryl, substituted aryl al

subst ﬁ ut dagfﬁge%aé%\PVFPendﬁ%qyeHo%lWlb %SQW et@;}’l Cydoalkyl
%#&%@twkﬁ% 18 PCY sﬁ@llt Féryl, a1ty Sﬁ%ﬁltﬁfé}ﬂﬁ%gﬁﬁﬂt’ s

e present’inveénti s-an optiona
hielesdarlpsubetitutet | Iﬁtead)dfyll, het&iokﬂ@ldlkylaéﬂ@bytituted hieeosvgtloylkyl

b | qal
opt OIS TR AT iy RapRE oRa: Ry - Sbdt RIbd, and
@4735%'} eﬁ’cﬁenﬂg% af 1 9& 191&&& Qlﬁ?i: kyc&?eggﬁfgl%)ﬁﬂth%gfycloalkyl

MoNoCy c+epc or ter oar
@.ﬁe rbﬁbstltﬁt%ﬁlaﬁﬂ,aéﬂylﬁl Iyﬁ @bﬂﬁs‘tﬂtdt&d £ a3l hle&iro:h@BSﬁbsﬁnﬂe@Iﬁeteroaryl,

hyt@rqz’yyl(oxa:lll_{gl orc g-ﬁ[)itlt?lted heier(?c!ylélec;;ﬁ{yi. alkynyl, Gl

In some embodiments of the present invention, R' is an optionally substituted
C.¢ alkyl, alkenyl, alkynyl, optionally substituted Cs-; cycloalkyl, Cs_7 eterocycloalkyl,
optionally substituted phenyl, optionally substituted biphenyl, or a Cs to C;; optionally
substituted monocyclic or bicyclic heteroaryl. Preferably, R' is phenyl, optionally
substituted with at least one of Cl, F, OCHs, C;.4 alkyl, alkenyl, alkynyl, CN, hydroxy,
amido, phenoxy, CH,CN, benzyl, NHCO,CH3; biphenyl, pyridyl, azepanyl, pyrazolyl,
thiazolyl, indolyl, indazolyl, indenyl, cyclopropyl, isopropyl, phenylethyl, aminoalkyl,
benzyl, amidoalkyl, morpholine, and furanylmethyl.

-6-
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pyridyl, azepanyl, pyrazolyl, thiazolyl, indolyl,

w0 pbapoeleyé , i ndenyl, cycl opropyl, isopropyl, PCT/US2005/022682

phenyl et hyl , am noal kyl, benzyl, am doal kyl,
nor phol i ne, and furanyl nethyl. -6 WD 2006/ 004636

PCT/ 5%)%@% ! % RBALR? &f Ht BRORY. S8 tmethyl,
[ nvﬁ?ﬁ%%,é [ sé?-tlS Oglt%g%,s&ha o, methyl, hal ogl ky or Y
KbalkyoSONE enbodi ments of the present invention, R4

is an optionally substjtuted l%]gh

enyl ,_an optional.l .
S baRisoReCampyATEYP STk Bistan IR PPORB Aty £ pRgPAly Substituted
rrolidinyl . i | ' ; idi
B Whgn oS ES AR, 1 SR i juced proliding,
SHtioneilp extetitidtepaidyl-daody, sts bptieredly silbstieteé pyddinoomwherein

exanmpl e, from hydroxyl, halo, Cl to CAal kyl to .CZL .,
syt pdhwtitepnt 1S(§Rl,ectgflk§ar pﬁmle,ﬂ%wgr%ﬁg %}F{, Calwcg‘ﬂ?lgyl, Eg to C;
het er.ocyg|.0 . ' | ami.no noalkvlami
SR GRS o AROLEHEDL A ho@Ryelorlsl, amnoaliytamino
VAR h@thoalkoky s BDsdnhd etebddimests bf tHarpreseht invedtivg, the substituent

pentyl, methoxy, phenyl, norpholinyl, NH2, or .
507, BecGk, diethyLtrensbnactiobpaheR @OEHXIOPHQ: H%s%ﬂwz

ro2 Rty S oatis SR RRg P A g of e

folowd3 | '1 R23 R22-</ YSN IR62 N N R62 R21 N R61

According to one enbodi nent of the present invention,
R19r®s M or CN and R18] R17, andy R18nar e

i nde Ry H, al kyl , 1t Ch.al koxy, or
R 15 wié is gl Arkyl . According
to oje diment o pRasent I ~Nan, R2-2 and R

61 afe H According to another erbodi nent” of the
present (pvention, R68, R69 and R/0 avre H R20 is Cl

, al kenyl\ alKynyl; C5 fo 9
ryl -~ _gilfm,% r inNR41 is Cl to
ai T Ngati pdh L ai K51 3 A5 to o7

61
2

According to one embodiment of the present invention, R' is H or CN and
R'S, RV, and R® are independently H, C; to Cs alkyl, C; to C4 alkoxy, or -C(O)R*
wherein R” is C; to C4 alkyl.

According to one embodiment of the present invention, R*?and R are H.

According to another embodiment of the present invention, R% R% and R™
are H; R¥?is C; to Cy alkyl; alkenyl; alkynyl; Cs to Ce heterocycloaryl; -CO(CH2)1R41,
wherein R*! is C; to Cs alkyl; haloalkyl; amino; alkylamino; Cs to C;
heterocycloalkyl; Cs to Cy heteroaryl; or C(O)2R29 wherein R? is ethyl; CN; alkoxy;
phenylmethyl; alkylaminoalkynyl; alkylaminoalkyl, hydroxyalkyl; or methoxyalkyl.

According to one embodiment of the present invention, Y is O or S.

According to one embodiment of the present invention, B is O.
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20 heterocycloal kyl; C5 to C7 heteroaryl; or C(O 2R29
wherein R29 is ethyl; CN al koxy; phenyl nethyl;

wa@bkdglassshoal kynyl ; al kyl am noal kyl , hydr oxyal RgT/US2905/022682

met hoxyal kyl . According to one enbodi ment of the
present invention, Yis O or S. According to one

enbodi 800, Bid SCIO’RMof NI wh
2006/ 6&'{5&(‘? %@%g@%@g%gﬁéﬁﬁ%n sgrrelerrbodl nment s o‘f;V erein

RFeRpt as@R® drovaht onR“ZndR " credrl withithewRabathtervehieh they are
R13, Rl14, and, R15 ?re each H or R13 and R14 toget her
pitached FamaGSIRTaRYL-whi ch they are attached forma

cycl op0 B%élk%né ;{J\%nﬂ&?ﬁ%ﬁgo dlfé\éf%ﬁttb arirhcdttRal hnffRBitRes t 0

phar mace conpositions 5 rising
b&tﬁpﬁ@ﬁglthefa@blht;caﬂjz éﬁecttlveemmmntmtf ) cofnpaumbﬂbﬁmnwlfbf orll,ora
Formula | or or a t or sol.v eth

bR SoBrals IpIO oREoR B A T A ST TP
The p tn[glg' ?fgs?ﬂt nﬁ/‘%ﬂ{elbﬁ) Bis& h‘p id¥s foétﬁjcﬁﬁ £OEHB A Bnlent of éhﬁcer

treat rising adninistering to a
BehpAsihg hdmiheketidghe YaQﬂflelﬁ ipheedthereaf a pmmyaceﬂﬁlfce]d:y ¢ffestive

anmount of a compound of Fornula | or l | 1.
gmpuattcé arqenpennd olfrmual onll 9na salPr MRl tﬁaﬁ?f’ﬁ P%‘iaﬁlﬁg
&H} Ec%%'g tlﬁ%&gﬁ%ﬁlem% 18301 QAR on &NnkEARELS Ogent

resent | nvention provi
for conpounds of For nul a}ESCRIlEtI‘]ONdefl ned above,

phar maceuti cal conpositions enploylng such onpo
met hodde pfesertknyrgtion pEpvides Kergeomgroundsy g & and N efinea

|sted f
T e
B RIS of BHES SucRbinpolhdnNs apply to the terns as
they are used throughout the speC|f|cat|on (unl ess

they disebdlew aeseefinitinnsoff virousperssrysed frdssgedy compounds

ei_.t her individual e

{0& iy InsfprrJpvenian. e!rrﬁesgld(?ﬁ%lug gén%ﬁ% th it <ilﬁ{nglgm ot gtép%lrl%gp
rtﬁ%ﬁ%l?outt thed ’e’(QﬁEﬁ?ﬁﬁ\(ﬁﬂﬂ@fbtth@g} ka el hike tiagrd b specifarinstentes)
radi con aining from1l to 12 carbon atons unless

either niliveludly pnaschartRi{@flaigeegrodPkyl groups have from 1

to 6 bon,, An-al kyl gr I
subst  decem it s e Beg Pl i R R
%(q{o@ﬁl%ﬁ Earﬁr(ﬁycﬁocaﬂ) lde SV AGicABOnRenifY BSt 1 1 Ellcaglbon
any aval l abl e point of attachnment. An al kyl ?rou

qwdiag itledsedhenivish defiedn effre@rrk@' plkyk grapp kpve |f@(m & aepban

tonps AR AL engraeobhy AR AETE LARE et
r%a&l?&t?& hy %&%a% rgerom olkiglé{%/ %ﬁouﬁﬁigl?¥ be sutR¥Mted dtaahexallable point
f %ttéclﬁﬂidntTEAh vilkye gitoyp ,suhrsunyd:d wiih @y¢them1g{y;l @youp ig elsesfirred to
aarsugl “b?aenched alkyl group”. Exemplary alkyl groups include methyl, ethyl, propyl,
isopropyl, n-butyl, t-butyl, isobutyl, pentyl, hexyl, isohexyl, heptyl, 4,4~
dimethylpentyl, octyl, 2,2 4-trimethylpentyl, nonyl, decyl, undecyl, dodecyl, and the
like. Exemplary substituents include but are not limited to one or more of the
following groups: alkyl, aryl, halo (such as F, Cl, Br, I), haloalkyl (such as CCl3 or
CFs), alkoxy, alkylthio, hydroxy, carboxy (-COOH), alkyloxycarbonyl (-C(O)R),
alkylcarbonyloxy (-OCOR), amino (-NHy), carbamoyl (-NHCOOR- or -OCONHR-),

urea (-NHCONHR-) or thiol (-SH). In some preferred embodiments of the present
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i ke. Exenplary substituents include but are not
limted to one or nore of the follow ng groups:

wa@bdogloo46a¢ yl , halo (such as F, C, Br, 1), halpel/kg1005/022682

(such as CC13 or 30 CF3), al koxy, aI kyl t hi o, hydroxy,

car boxy (-COOH), al kyl oxycarbonyl (-C(OR),
ﬁivgﬂﬁ&amngﬂoﬁ Yar s@@@@ted a'ﬁhnféré }, anialb [IRterydycloalkyl,
HCOOR- “of - , urea HR-) or thiol

sucsm)s mdrph@meplpcleileﬁ, iperistitnn dzmeshwkmyhén%h@% A hetgroaryl
WD 2006/ 004636 ({’CT/ US2005/ 022682 i nvention, alkyl
goynpsuckas PRS- ut ed with, for exanpl e, ani no,

het er gy &lrR@lakiehyl” hetdahaldse msqml dfARethBi @BHRZILES to a

pi peridine, azetidine, hydroxyl, methoxy, or heteroaryl
gydrupmbsruraldmkstmght,dirarmhné or Tedicicentairting ﬁt@lﬁﬂ to 1g«pgion atoms

RGeSy oGt ogpr o Aspaoonty AAAHEEOPPCYRY o be
GUatifttcH A1%n 59ﬂ1agleg561ri]t%f GALdPATEnAL Eﬂénplﬁ@%u@itltﬁ&%for anenyl

carbon to carbon bl'e bond. Al kenyl™ groups may al so
bmups itvhtdetthdse distat] ahm;e fay a]ldyhgioepsp endespofialy insbhiedntio C;
Exempl ary subst.i tue s fo al ke
evdety iiouns SRHLEIPIGPIoRDl e ap%fﬁsﬂsang ?18@%@&153} fpay be
g
?:'{/}c eggl?ogﬁté@‘gﬂlfggent kdyrg (gyoglagﬁye&;(yl whi ch may be
10 fu rIlhla edros talls iy e etn mhohdn or :ﬁscparteo&smpther glamp nefersdx e,
hydr ox etc. The term"al kynyl" herein_al gne ﬁr al{b
b&@nocg ow@eq%ﬁ%%@m@% OECY C&Oﬂﬁg}a%ffamf?o A£G QOR) atoms
[ 0 S,

¢ LA prpEAOG RS Ele 1o RATN P LRI R shpiutcd
ED:&@ aval1kBle pbingsfas@ashment. Exsmpmy sﬂisatw:nus tferdilkenyl SUOVPS
avai | abl e point of attachnent. npl.ary sijbst it uents

fnsludg) tkw;stfzgirabeb%fox allwhéqouaiesqch@é élmm%ﬁ%ﬂ 2RHBReC

nunber 2o iibeS 1R R Aot Srodh HrL D afbfe gt aton

bitensuipaculef gro@y cbmn:onaairﬁ nBor&xpaple "Cytacs glkolipneana stra1 ght or
contain. For exanple "Cl to C6 alkyl"” neans a strai ght

brancb«rchwnef@d sabon ghaig having érﬁnbm tA SHLATRRY APBP SSABPES

E? (gar DRYL g%lg é)y?ﬁgﬁl @@??Wll 1‘[‘811 n?ﬁlﬁtjﬁ/ Jsobg%/mf ibutyl, n-

S beo- éht Olsg_mt | andSehexye nDypendi@Qmeme ycbntex:‘tntCl to Cg alkyl"
tr%)- Zx pDeyaen mﬂon the context, "d to C6 al kyl"

cain alab sezfelr t@fCé ito €o a@xlen@ whiEhdridgps BrReiaHpPS KXURPIEY %lqdﬁ/o

BERE ARl e SO m B PRARS! 2. o ey
GRaf Kmﬂgm or'%@ﬁe@ca%drﬁdlﬁhi haingitaaehet cagrdncarieinadonble

havi ng at "| east one carbon-carbon double bond, and
and,regdhevimg fiom twe teisix epabisbaions mmmp&sa%u@;thwl updepenyl,

?tg)ggqﬁ/egﬁly Buteﬁsgn%%lm; %fl Igﬁg‘%ﬂ@’rze dxebxlét ?%Ier}]ddn {}ﬁ’ context,
oen E@@E alken})@gcah%lsgq‘e@¥ K)e('jﬂo C&ﬁ]&bm@liﬁrpwhﬁ:hﬂjhdg@s &b drbups;

Co"al kenedi'yl which bridges two groups;
examples include ethylene-1,2-diyl (vinylene), 2-methyl- -2-butene-1,4-diyl, 2-hexene-

1,6-diyl, etc. "C, to Cg alkynyl" means a straight or branched carbon chain having at
least one carbon-carbon triple bond, and from two to six carbon atoms; examples

include ethynyl, propynyl, butynyl, and hexynyl.
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exanpl es include ethylene-1,2-diyl (vinylene),
2-nmet hyl - 2-but ene-1, 4-diyl, 2-hexene- 1,6-diyl, etc.

wO agehete®6 al kynyl " nmeans a strai ght or branchedr/vszobso2682

chain having at |east one carbon-carbon triple bond,
and fromtwo to six carbon atons; exanples 30 include

et hyn " I 9 ¥¥th

2006/ ﬁhﬁ%"g‘%‘g %%{Jﬁézcgo?%%% ﬂé}g‘%ﬁi&%éﬁf e PP el kony " ot P
deddey it kgl grbeys & desatidenbove bended through amoxygen ligkaged-O-) or a
denote an al kyl group as descri bed above bonded

s fus dighkagen(- %ﬁyfg&?ctwfﬂkage (-0-) or a sulfur |inkage
(-S) ?C%R'le%hé yﬁ%’%bon&g?h}&fx Mondlok g&%&?BPﬁMer gﬂﬁ?@ieﬁotes an

al one 187 "A4 er group otes an koxy

IO R %ﬂdé&mmtgh azatbenylomylp. gAnafkoxpearbonyl radical is

alkoxycarbonyl radical is represented by the formul

QPR byt Brmla: & (GHRs EreAhe RERPEHS Aratshh ALHaRctied Cus
al k c aryl, or heteroaryl.

%%QPP@Pfoﬁ(%%ngpgﬁﬁye&%%ﬁyeln al one or as part of

anot hethe GrRLRIKYEE@BShyl " hein aldhk pt agpaatigl dnottce droup refegtio an

a carbonyl group or -C{OR 10 The term

aﬁdykgﬂoupbbmdqdltbswghlﬂ@ pylarooigrCE8Rpart of anot her

rou enot es l.ca r
gn oGRS ShRR Ao @ 48 PR Bk b denotes
1&%&@1@0&1@%15&6 t%ﬁgtpaxdsmgteﬁﬁ}mﬁﬁge aromatic ring
b ondéd t hrough an al kyl group (such as benzyl) as

descr iThederabrdalkylitherdie plone gy §9 Parhefraspihes Biwe dgpotgsan

part of  .a rs to n
SRR SO B R G G svoe.
phenylmiangf Meyik hkRin ASne\& ds pas of @ﬁ@tﬁ&sgrwp edfler8 k€monocyclic
fused, e.g., napthyl, phenanthreng and the |ike. An

P

axr}bicyg]n@arpnmhclmngszergt phenyl, substiseted phenyl pachipe hikei asgvedk as

Lg?%i)téﬁ? El'tgmiﬁéq \m %g ﬁ%)t]%)a i Ve h [ 'éi:{gg lnlﬁg : Rﬁ ﬁryl group thus
gﬁﬁfﬂgaﬁ 1da%k dnk Ying &l legﬁ@it&nb(lﬂﬂi?up ketivesih rlngs being

adj acent carbon atons or suitable heteroatons. %}u
PrEsENIS cm&mnm:gtupdnéﬂl aporROthpreins u\bsht dlternatin g \Wespnabing) @ruble bonds
nore groups

hegbweerad Jag?nt' cgr%oarat%gs or%%%,tfqg hed n}&ﬁsd rfér[%'% §1%u89 ﬁ%}/r pptionally
R{e%ﬂxétltut@h K one ‘fﬁbr@éroﬂ% ﬂl@lﬁ)ﬂn@r bt iR Xiynited Ry Bhl0¥sh, such as

carboxy, carbanoyl, |'oxycarbonyl, nitro,
Bk Byt Oy yitkyl, sudh asanashy: drtwl progyi, Aoxyysetlbas gthoxyessthoxy,

heteroaryl cyano, al
e, b bR Ry Rt By B gy Bk ethy
« (BYO00RI2)08@dhloY. be
T%H{’) ({3!8{0%%37\“%%% one 0 C a%%s%lgg{?t%eﬁs Whl) may be
the SpRemh "dhinbtheasin, altmsu:dr agparok ylhqthexrgw)up refers to -NH,. An

ﬁ%ﬁ%’%l&y @pat]lgl}(zglrl]}y lba}/ &%g}l%l?eélrwg} gt eér%@vo%'ubstﬂuents which may be the

¥l £, 3 kwhak %1 afyl, %’ﬁiﬂkﬁ’ lalkeﬁj}’lcélﬁ?illﬁ}’ﬁe?érlﬁéi&l

heteroarylalkyl, cycloheteroalkyl, cycloheteroalkylalkyl, cycloalkyl, cycloalkylalkyl,
haloalkyl, hydroxyalkyl, alkoxyalkyl, thioalkyl. carbonyl or carboxyl. These
substituents may be further substituted with a carboxylic acid, any of the alkyl or aryl
substituents set out herein. In some embodiments, the amino groups are substituted

with carboxyl or carbonyl to form N-acyl or N-carbamoyl derivatives.
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hal oal kyl , hydroxyal kyl, al koxyal kyl, thioal kyl .
carbonyl or carboxyl. These substituents may be

w0 eoobher3cubstituted with a carboxylic acid, apgT/U8200$1622682

al kyl or aryl 30 substituents set out herein. In sone
enbodi nents, the am no groups are substituted wth

carb « bl Phndth ¥drs to full
deri Sg%(% toith &%&%@% E%‘%%&%%‘%%Ea@ éﬂTlouszoo%?%zgﬁsz " The ~
$20irared a¥€ paahlky hiisaheated hydrbcarbororingssofifatiot?, pfeferablyfep 7
group refers to fully saturated and partiall

st aipms. o HOTRdr &E¥AORSR Fma e SBpstuiedy & suBstufier guplgalkyl
to 7. ca I Kyle i@l rrd¥g th
et 20 B3RS RAGE opd Wb 35 orol K FRALI LR the group
£drRBENS BVhAG, a8, subvntedralityhraieenyl biynyl eittos cyasel eut &),

fromthe group 5 consisting of halo,. alkyl,
b, elioen O], -Aeby = Akl T - Olgleah etonz-OH
=0, dr. | i oal: . = )
5D oy roq Bt bryis At 1.
BloXbland 6 £8 @dthe), BRREROCYEO)NR' R, WEMNRSRY, He(rHNBIR”,
i.e.

ket al : 1, 3- dioxolane or 1,3-dioxane), NR R ,
-KRACPNR, RNR’ CCeR N, RSQZNR:’(R:”@PNhhlﬁR”SOgm’R)W each of R” and

3 .: R" - m 1 a _ 1 -
ot adsmen G el paf iRy By eros R S E R Rloation,
8l KYhnd ReRpbinktdRe Ahddtbeycinet leyabasl iyg., or R and
R' together forma heterocyclo or heteroaryl ri n% The

t er m Theteemdhetproaryld betein alpemer aspagof gaptheigrogm By #f& o

f ) i d :
B3 e B B ATBS gogy
TRARRIRGiRIEY gldups HnAUASo 18msknierddribdcliegroassedhich have at

tricyclic grolps whi ch have at 15 | east one heteroatom
(st Gedieteldatom (6% SloeABtin ainleass pne plthe rings . Eachaing ¢f{be of

the heteroaryl .qgroup containin . I 0

Bty S o ding 8D am i Culhefhifi ShE BORYORyRER of suttur
QREnstAd] Tfogpbﬁét%%ﬁ‘r BE:85En 268Y bseiddnpdt thditdl @uaiber of
number o eteroatons in each ring is four or |ess

as@raaguhs inieach ting isfout erdsss awd sadhnrinhasaat dpst onprrartogéqm.

i leting.the bicyeli d.tricycli

dondasen oG SOBRRHR oIS ire T RO ABEE Uy FRg Buffirbon
gﬁnﬁg Ald! %ﬁn@éééﬁﬁaﬁé; pa?t‘ialll-jrlrbﬁﬁlfrétécﬁto@dnsawlﬁteﬂi The @Rrogamend

ur a may optional'ly be oxidized and the
RilfiiGgens Aiag optiomallydetaxitizdd andiske nitrogereatams @epy optionally be
Het er oaryl groups which are hi.cyclic or fricycli
e T IR SR YD o of ts B ppfialHbas
QLB i §i & bilgS fdBY riR€ o fsBhAEbddroffc or non-
é’&’%?n&alp{%g&%ﬁ%hﬂ%?g{tgar% ar ourﬁ %gylbe at}.tc%che.d at any
ay@hitaRh | The hetet @gglgroup may be att2bed atomyaivaidabje nitiegen qurarbon
heteroaryl ring system may contain zero

haef arsing. | Vit G 0SS W 84 BAY EHE-G760h OBl oF [
St Pl R B Bl e AT R
'a@(eﬁ@), ﬁlkynyl, aryl, nitro, cyano, hydroxy, alkoxy, thioalkyl, —-CO,H, -C(=O)H,
~CO,-alkyl, -C(=0)alkyl, phenyl, benzyl, phenylethyl, phenyloxy, phenylthio,
cycloalkyl, substituted cycloalkyl, heterocyclo, heteroaryl, -NR’R”, -C(=O0)NR’R”,
—CO,NR’R”, -C(=0)NR’R”, -NR’CO,R”, -NR’C(=0)R”, ~SO,NR’R”, and

—NR’SO,R”, wherein each of R’ and R” is independently selected from hydrogen,
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-02-al kyl, -C(=0 al kyl, phenyl, benzyl, phenyl ethyl,
phenyl oxy, phenylthio, cycloal kyl, substituted

w@ywboedoBe/l , heterocycl o, heteroaryl, -NR R', PCT/US2005/022682

-C(=ONR R', 30 -CO2NR R', -C(=ONR R', -NR CO2R',
-NR”C( =OR', -SO2NR R', and -NR SO2R', wherein each

@ﬁ%t&%‘i al hrﬂﬂ%@ tdrR’ 98l R8sk thératirh ¥ heReRRclo or
?(R\Sﬁ% 2006/ 002163 1US2005/ 022682 g|ea| kyl , oy

hmbsnnﬂwmgd al kyl, and cycloal kyl, or R and R
t oget a_het clo,or _het ar I 'n
ExonpPAFPPPREORYEDFEE ROrrIARR FSTE HE Bzt
g a%l} 4l ,imiaz8K9 |0szolylpbﬁ'a§(¥l?1 Eﬂhzolylmlﬁiﬁl)gjl,whjadlazolyl

azo di azol'yl, isoxazo |azoly ,
tsbtlaaho@dpﬁuydnyl Shiersd ¢Nadiaablyl, ,pyfldylapy‘azmy]hpmyj,dmyl pyridazinyl,
oxadi (L pyrl dyl, pyrazinyl, pyrimdinyl,
BiAZy. 2?6’? 1‘I'criazmyl and the I|ike. Exerrplary

bi cyc Lﬁhl‘é a?%ffl?l@?d’l |heﬂ:&@i1‘ﬂ5grbl')1}% iHAgdd ﬁﬂ@iyl’ Ibenzothiazolyl,

benzo , enzodi oxol benzoxaxol yl ,
bemmdidxiobhyHenzagakolgl, bagiothicetly @iiyelinyi, stgtqahydmlsqqyinolmyl,

;%E&Ebggﬁ;ﬁe%lzﬁ@ﬁ%n%gﬁz o;’r)éﬁllﬁld%gg@fg%;@e%gﬁl%}y} r{:}q’omonyl,

SRR Aol Sy, bRy, Mgl 330l ricyl
fiebpaiiigylpdittydrolsbingdblyanetratydrdguioelinylEnd hkey

tricyclic heteroaryl groups inc]ude carbaﬁ g
benzi EsPyPlarpiisHein btaprhgioupsideiude fyabazolyl, benizidolyl,

BRSPARLATLM RAlam i ARERKADH bRt iy aTget o m

OCYC erein ﬁe or ds part oF anot her

gr oup Thetens ‘Hetér@ychSJkQY’die@éih llone @r aupar( ofbaatiergtdup)refers to a
in which one of the carbon atons in the ring.is
pﬁcpip%lmgr@gp @opEpmaiekipYhich e fdhe F%‘h?laaw@%? the ring g

If%&l\{cmgé g)a Lbfﬁtetr&at%ﬁ sgltgct@g Blobd 8n§.?1f;| NC %E(Pﬂlr\mﬁﬁtcﬂ U tSB¥edSiditional

ﬁ_‘D

eroat ons

ch®be ﬁ@ﬁﬁsqmawﬁeblacemw slidhetbamns. TR te@i t'he@efro@mhiaﬂlqﬂ
group refers to a stable, saturated, or partia

bersint dpag echsper L pepther grpwg refers {@Ablablt stuREd, <5f Haala#dy

é‘Bfag‘é[?n%gb e@%ﬂ%c{?gg ggﬂ aal‘rﬁg gg& ﬁgqﬁexfﬁ;qugf carbon atoms

RRY Bihef ¥ehis GelettBd froffBwitrd Qena s@lfurGn@for 3xmb eY kelerocyclic ring
nonocyclic ring and contain one, two, or three

mtydreat, 6 Tswbrbered MoneRy i TINGJEA COBRYFN. kYR 06 Free

I
ﬁgqa]{q% Eﬁ ga%]t fFy Oﬁélgqglgﬁ,t chc'a/ggrf %ﬁy%res?lgf}lg gi‘/lléﬁol{i%éljrog%chc r1n§ may
B8 opHOSAllyskibRfhitad whhGn&ins Rt EheSheRgbiyiclit aibp enayibRGubstituted at

position$s by one or nore groups |ndependentlg sel ect ed
2Be br moreadulostituiableaingrpasitions byuene af wpie) groups independently selected

PSSt e R SR S8 AR oy
fauaJ Y. @0, Bnoally Bintidé a;}bfapabh( zpfcﬁfe@ am?lmm), dialkylamino

alkylan1no) cyano, hal o,” hal oal
((]meﬁfrash”lﬁb k:ly[ldweir]alhydmmnel ¢pphd, halo, haloalkyl (preferably trifluoromethyl),
alkanoyl, aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, alkyl
amido (preferably lower alkyl amido), alkoxyalkyl (preferably a lower
alkoxy[lower]alkyl), alkoxycarbonyl (preferably a lower alkoxycarbonyl),
alkylcarbonyloxy (preferably a lower alkylcarbonyloxy) and aryl (preferably phenyl),

said aryl being optionally substituted by halo, lower alkyl and lower alkoxy groups.
-12 -
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al kanoyl , am nocar bonyl, nonoal kyl am nocar bonyl ,
di al kyl am nocar bonyl, alkyl am do (preferably | ower

w@bkdoglomss do), al koxyal kyl (preferably a | owerPGDUS2005/022682

al koxy[ | ower] al kyl ), al koxycarbonyl (preferably a
| ower al koxycarbonyl), al kyl carbonyl oxy (preferably a

R AR R )l B AR bonore,

abimoaptblineWalondritive gpyetodidine, aﬁcﬂaz\éﬁ)dﬁlﬁow 004636

PCT/ US2005/ 022682 Exa_n'pl es of such heterocycl oal ey

ar oupé h@t@noawéomqé@p@mlq@yl BTV nay #eo b %‘%% Hdmspabered bicyclic
h

Bl s R AR R el b o o eromioms

atisQ@edBonifodeh, aradobsafie! $6me ptelﬁ@rdﬂfblqltlicmimgk atchude
of carbon atons and contains one, two, or thre

benzndismoterguinosdinecindalyl.r e qﬂnnqlmgé lhedsamy optigRdbubstituted”

sul fu Sq ferr d bi rkn I

B%Hzt‘a%f 519 Ogetepa&(a £ ?ro%?éla?WA ‘fl[:ry n 91%10 933 &#ﬁg gre hete[rocyclyl

ERstipliBaybe Qpstiafal alt ¥ndshpbiel éﬁbﬁﬁutabﬁ&mg pdsifodk By bﬁe or more
heteraryl" or heterocycl oal kyl herein 1ndicates that

tehaph m@pg@mtly seleajecbfipmradky] ferefonaidy lawar alkyhy alkasy Gueferably

P hapEhansron P R seter ey R o Eﬁeﬁgﬁﬂymno

|(]i9ftéferralﬂ Eldh[lowé}a!ﬂ@fa\imﬁm' %ﬁ{oalabm BoA1RyIRprefrksl

nonoal kyl arfi no (preferably a | ower al ky?am no),
dtii Bihdeginathiyhoalk iy fagrieddagboay infdnowkkylaalikgdaghanyb) |

ﬁq&%ﬁa#ﬂn%'c%mﬁcaﬁ? o Bt her sl ap bR ks

%l%h%ﬁ(ﬂlg‘lﬁg gmt)weﬂ&li&yl? e@f@)@@m@gﬁﬁf(ﬁfeﬂihﬂly laQyREr

koxyal Kyl ” (preférably a | ower
allkmxl @/irbmx@)r ]aﬁdylcﬁb))nylakk Q)rvf@mbbomwk‘:’e(f pll@i@@%@fxﬁ) ang aryl
ower xyc on pref er
SPIGHENY BhRT . SHBER) PURG oSS ROPetegEy By Bpblogref R dna
Y. Qaryl being opti onal |y substituted b
ﬁgﬁ%’ﬁl%%x\gbxgq kyl and |ower al koxy groups. The tgrm

" het erfigttam “eaosof nfsans ONS os &, ecleatdd om amimdependent basis. It
i ndependent. basis, It shou t hat

db
sbediGaim iitsscron 6 hiargise e as Allmeg o have the
;tﬁ,}ﬁ% Q?Qto g}k @%Q? to satisfy the val ences.
e al oge 0"

erm refers to chlorine,
br om righe tédnu t’I[aIO’gEn'Obr 'haldb" nefersselchlotiad, wromane, fluorine or iodine
I ndependent basis. The term "anticancer" agent
isplertad &8 aahﬂﬂe@ﬁ‘éﬂﬁﬁt%%t that is useful for the
treat " ' i
bi ot hylecs i CEEEARe A RS 1k sh AU AL SOl for the
Efeldﬁffetﬁﬁﬁ teafi@n encludigURL Bthirydeserapioh iethatsabestrol, Testosterone,
Test ol act one, Megestrol acetate, Mt hyl predni sol one,
%@ms,onpe@pwr@qs@,ﬁ@e Dr@gpﬁtg&lwroplonate Testolactone,

Megestrolacetate, Methylprednisolone, Methyl-testosterone, Prednisolone,

Triamcinolone, chlorotrianisene, Hydroxyprogesterone, Aminoglutethimide,
Estramustine, Medroxyprogesteroneacetate, Leuprolide, Flutamide, Toremifene,
Zoladex, matrix metalloproteinase inhibitors, VEGF inhibitors, including as anti-
VEGF antibodies such as Avastin, and small molecules such as ZD6474 and SU6668,
vatalanib, BAY-43-9006, SU11248, CP-547632, and CEP-7055 are also included.

Anti- Her?2 antibodies from Genentech (such as Herceptin) may also be utilized.
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Trianti nol one, chlorotriani sene, Hydroxyprogesterone,
Am nogl ut et hi m de, Estranusti ne,

wOR@s046ps 0gest er oneacet ate, Leuprolide, Fl ut ardTE$2005/022682

Torem fene, Zol adex, matrix metall oproteinase
inhibitors, VEGF inhibitors, including as anti 30 VEGF

bROAER AN g R, it payet
AR tor e hiié 6 3RartimbE KBRS 6D il GME-5Z2B16. | Alsd ubbutied are Src

Anti- Her2 antibodies from Genentech gsuch as
kahibiteps, idaatimily (BVS S 3482 as Wellag Casadex\bisalytmpideaswia

S2005/ i tabl
SRCE ) AROP R QI b ing Rm LT YA RO fpidifors) 8
iHbiRirt, Qh8 PDTSHE Hlkehiford) 8lidhl R3iikatilbB-A6inchitdd @/ mii2hkbgenic
Al'so included are Src inhibitors, dasatinib

BB BAAGRE)agents wdidh, Ay intrsentiag (l9od o 50 salishpaers, render

RS TSR B b SR A o
LA BT Qpandéi EhrcABn a0 RbA-Bid¥iferMdi ) nhayGldidiadiiized. Also

anti =angrogeni ¢ and antivascul ar agents whi ch, by
iimlwtedupt IGHH Roinbtof, inkititors of iah-Tegeppsandr TepRPEYT tyrosine

St LI 5ieBtn PERtues Al B oty ifoe

t
LGRS o alotit it

ii4150 kmapamme‘?)e@@nmhyitmowmépmtwhﬁh@base@m:lU S.
i nhibitors of integrin. si

L o b
SHEAL S BAyaPaBRhL hanshe oo, oty uony.

Paditamdl yikélbiedrin USENDODT 12, mmea@mswmsém {4, 2008), C-4 methyl

5, 646, 176), 4-desacetyl hyl car b at epaclit.axel
gm:bp@atf: pg@tt%d,sep_o}s@]loggﬁ epongﬁo elg epot one epotﬁ'? one D,

%%@ﬁ%@%@ogy%swﬁgégéﬁ%?s dighSQZ: i taxel

(drs, BR®®d7R#ﬂ10£$Nm9}.’ZRF216$82] 7-|1ﬂehlh}mimom&8rtﬁdr2 1ﬁ4
2000), G4 net car bgnat e, pacl xel tlly
epolaieyhd-[b;met ﬂrm-aw@yb‘l-t@,aaqlmb?tgﬁtylb“-a @17 oxabicyclo

(5SS o TR0 DR B4l 8L 3

*1[1111* ZR%@E)dzmwmmMi& BREOL652] 11522 (iraimetethyl)3H4-fhiazolyl]-1-

m”ﬁlgsyémd] 9;1@ Rntaros D 2oceahEver b bhgiexabicyclol14.1.0]-
t%gé; WmES d- \éc\pgc? igc/kgs%é }n%SP M,Z%ZLO%Rméﬁgr{ﬁzlvgﬁﬁerlgé and

[rﬁltfo%uﬂlﬁéfdﬁﬁlﬁéﬂﬁg%ﬂts A Al saably bie APK inhibitors, an antiproliferative
met hyl et henyl'] -7, 11-di hydr oxy-8, 8, 10, 12, 16- pent anet hyl

c4ll t¥ele nrdulamrce,md@[hqutoama]m aEsoplgaticaszy DR mpeﬁ@merase

e S S

[Sin: Bidlcbidal RsAbst ecdlifiers, e2bwaeinhibitget altlhormonal
gpﬁldbl t or BOgplltltljop %ﬂi)t ox?(%} an anti nggopl asti c_enzyne;

ahé¢rappemitic (agmtasialcovonn, tegafur; and haematopoietic growth factors.

Additional cytotoxic agents include, melphalan, hexamethyl melamine,
thiotepa, cytarabin, idatrexate, trimetrexate, dacarbazine, L-asparaginase,
camptothecin, topotecan, bicalutamide, flutamide, leuprolide, pyridobenzoindole
derivatives, interferons, and interleukins.
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i nhi bitor; procarbazine; mtoxantrone; platinum
coordi nati on conpl exes such as cis- platin and

w@200b0m6ad i n; bi ol ogi cal response nodifiers; grOMMUIK2005/022682

i nhibitors; antihornonal therapeutic agents;

| eucovorin; tegafur; and haematopoietic growh

facto 10L& 4 AR LriRORRVirSy A6 y¢8 substituted on the N
nel phf) dégﬁllexzﬁ%ﬁ% lI%yr@&am ncle SO&% hi otygpa
awhﬁﬁah¢pwmhmamm@xate trimetrexate, dacarbazine,

L- aspar agi nase, t ot hecin, to

o1 ol BURRdEICHonE RV, I PP IR - fgy SRR g i n

SBBlReER %*&5951%‘5%3%8?’%“‘2%%‘2%*@;‘??5F*ﬁ?fé&?%tii CEON

ﬁlﬂ)t@nﬁg toiips €or rthmgadilpnunﬂg ofithe @qugmnnmbsn |W11the de@gnlzh@ from
atom of the pyridine ring

the Hr@ﬁeﬁwpll%@?éélfl@@ into @WO&\HWB\A&?’% ?Ifa(gtkl ‘gl
gref : ?e Ca?lﬁzg‘]dtté%it% %&uﬁgﬁ F@g%ﬁb e, dWSétdﬂ P?&Q&th@ @oﬂﬁs in

protecting groups for

wga;ﬁ@mmmteyt Ney qnespnt invention will be
recogni zed from the present applicati

n taki i nt.o
accoums qsqrgbhqr@geqhe &rmsfpatient] gngongpasses aﬁmwﬁ species.
reference, to s t "

"o By, SHRHRE BB S 33 e R0, e

Wﬂeﬁyme h&d%atddlﬁlanmes A8ts s acldivar dasic gtdt@s mncrh fhmabé presént in
enconpasses al | manmal i an speci es.

thsteamimevads ofdatmylestasi ecogponpds) of fog%ula%le ﬁﬂ@f ﬁf e basic
grp{lateﬁ% agé) (téz{,]pg M3 %Wrgd' C@/tlc?egvar RESHUARS wiRtlvafiofd 1n§fgg

resent in the conp
%Fgafnﬁzra{&ﬁsa?hé ac?dk‘ihht' may| B@usﬂéﬂ It@pﬂ:pdt& phbrohaeatidaily abc@mible acid
that are basic in nature are capabl e of forn1qgnnnon

\addhaon aaltsatfpuds basig compaunds offprrawlas | a1y ars thosgrihat

Gl i R R et ot BT ng BB A PR Byions.

ﬂ&hast{ﬁé h§dr6 IR d5dr8brobfaehlya®iddidds) dittakte, aﬁEatEhﬁsﬂfate
at formnon- toxic acid addition salts, i ., salts

photphiate] agd pmsphmomgwmatey a@é%@d@%@ipéahﬁﬂlétﬁscma@u%d

%tha:tcgt?g %quggclttgr Iagq EH#r eogsrcgr plﬁ&%/n%eo lrr%ﬁjé gee 'gentisinate,

Eﬂlﬁﬁﬁt@gﬁcoﬁaﬁ?@ R cfdnAf! @accl@eﬁr@tb &bﬁnatla Ascnab e, glutamate
sallc citrate, acid citrate, tartrate,

pmthmehﬂfume etbalteauhfcvrait% belamcﬂulfan@te pstebuanegilfonate and pamoate
nal eat e,

t
dl%c&ﬂdﬁ@gECH% Ep éw&#&y' 8? &S£%%§gg?2a Slutanate
met hafﬁég@&@pﬁ{c&,of%ﬁ Jeestfveninthavb aRzRNEH ol Ryt I or IT

p-t ol uen onate and panoate [i.e
1,1' qgihylene ks - ( 2- hydroxy 3- naphtn@@te)] saRfs.

The conmpownd thhez re i nvention h heN
foIIovmng p\n‘;x& (R2)n RB (R 9\%@\[]/

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,
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i ncl udi ng pharmaceutically acceptable salts thereof,

wob@eedds3e R is H al kyl, substituted al kyl, PCT/US2005/022682

cycl oal kyl, substituted cycl oal kyl, aryl al kyl,
substituted arylal kyl, aryl, substituted aryl,

S ERSeAEH B BBk Rl betcrocti) Rbstined
het Rk pab YMetersariaslidy!, ytiestinkied Retermayyllalkylehaerocyaboadkyl, or

substituted heterocyclo, heteroarylal kyl, substituted
pdtstirusedt Beterpeygloalkybt er ocycl oal kyl, or  substituted

et o QLK Hithen AT ol Geh JERE AUDORY, NIRRT, alloyl,

adsvitute MRS Cllkyl Subsitthted tedoalirdll agl, kybstiteed hryl, heteroaryl,
substituted aryl, heteroaryl, substitut edﬁﬁgi er oa‘rl}/ld
maltstitused/dteroarsy beteractieledsubBi @ ed diptaresyclgy gryplky} substitdie

E{JYE@{‘% E%tgrgcwzciaﬁ%yi{:%gﬂ%séﬁ‘%??&%yof%&ag%‘lﬁﬁké, °s, so so2
CROR1E; is O/ NF, HRIG, so,, CRCRA7R48) p ; 10 Wor X are
i ndependent]y Cor_N_ Y is O, S, or NR12; Zis

- CRL3RLi NRY ocRCRIRFWNRLS-:  1is0to4; mis 0 to 2

15 ni g0t 04; .ids Odtoﬂ4 R yvided that if pis 0, Rl

i s not ﬁﬁg‘iﬁf independently CAN b Ri6 DN G N Q R22-- <~
R23\ 'ylis I of NRMAL G NAR61 D N\ R62

7 is -CRPR':, -(CRPR™),NR"-;

1isOto 4;

mis 0 to 2;

nis 0to4;

p is O to 4, provided that if p is 0, R’ is not phenyl;

A is:
! o
NV
R
D AN G X3
N N
o ><r"Na  Rp—< I\/)\ Raa—< |l //k
177N No &k G N Rs1 D N Rez
] N™ “Reo
18
NV
NV
o Ros G~ Xy Rer
D N ,N \N R55_<\ I _
G N N, | /k D N R
N )\ \D Z 66
\ y/ N R
H24 N Res ”
.Y, v\ o
R R77 Rz
%ﬁ ST 0
/4 \
Res > 7 ) =
Z N R D™ ™N” "R
G N Res Rya 75 79
Qis CRY;
. 20 .
Dis CR™ orN;
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N RGO R18 ,nr R25 G\ R67 N N R65 -<\ | 11-11 ND N.
Il 'l DNR66 ~NNR63 DN \R64 R24 J11° R R D R76

WOZ006Br636 D 70 R68 | N (N (R75 1 / G N D N RYOr/usoRs®2682

R74 20 Qis CR19; Dis CR20 or N, -16 WD 2006/ 004636
PCT/ US2005/ 022682 G is S, 0 or NR21, provided that if
Ais b1 : ANV "V N~ R61 D R62 5
and GQI} fsé SS!@%N}QS bhg{vldagezz%étpil\t%t ed phenyl group; RS,
R5, R6, R7, R8, R 1 and R15 are each independently H,
al kyl, substituted ajkyl, cycloalkyl  substituted
cycl oal kyl, aryl, subgtituted aryl, heteroaryl,
substituted hete n heterocy G , or
substituted héferocycl obl kyl; ﬁﬁ”gs rx%L\substituted
aryl, heteroaryl, Gubstitrged het e¥oaryl

het erocycl oal kyl, 10 or substituted heteré%ycloalkyl;
R9 and R10 are independently H, hal ogen, alkyl,
substituted al kyl, cycloal kyl, substituted

ayd oIS R" is aotyl spbstitbisd pheryégrompy | , het eroaryl

238:: :1{33 #ggiﬁhhgf,g{gg rlﬁézlfnélaﬁ\lla g%a,eera(c)}? }/n%e(p)earlc{é}(tlly H?alkyl, substituted

alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted

heteroaryl, heterocycloalkyl, or substituted heterocycloalkyl;

R*is aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocycloalkyl,
or substituted heterocycloalkyl;

R’ and R'? are independently H, halogen, 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,NHy;

R13, RM, RY , R*7 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;

RIS RY RIS R® R% RZ,RP, R®, R, RS, R, R% R RS RS, RS, R,
R’5, R, R"®, and R”, are independently H, halogen, NO,, cyano, OR*, NR*R%,
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*, alkylaminoalkyl, alkylaminoalkynyl,
C, to Cs alkyl, substituted C; to Cs alkyl, Cs3 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¥isHor cyano;

RMand R* are independently H, C; to Cs alkyl or substituted C; to Cs alkyl;
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R12 is H, alkyl, substituted alkyl, CN, NO2 or SO2NHZ;
15 R13, R14, R15, R47 and R48 are independently H,

whadoegets3é al kyl , substituted al kyl, cycl oal kyPCT/US2005/022682

substituted cycl oal kyl, aryl, substituted aryl,

het eroaryl, substituted heteroaryl, heterocyclo,

subst iR?EH 2hERET 06 WdePerlenil pKEAIKY D getistieted dkflocyeal@alkyl,
carbocyclic or heterocyclic ring of 3 to 8 atons; RI16
Ratstiried Redoaliod, arkp sutrgbmBl arks zrygeéhylmwsmwdmﬂamlz

R68 R69,

SRlerodnd; sotofhafadh brGrocy i, B AyghRa i iy
CR26, [RAPRAF?, RRRIGED) NRRRIR? 072 RI2 R STENATARY, R, and
NR35SC2R36,” NR37C( O R38 QO2R | KR3SCCBRAO

Rbuerrgepradently EonyGHebstivaied alllyk pyelailiplapybptituted cycloalkyl,

TS NN N AT

R QFLIoNIky1, Bk &ﬂi@ﬁltute@&b@&b&;tcwaﬂ@yl.al kenyl, al kynyl,

substituted al kynyl, hydroxyal kyl, 25 aryl, o

subst iThetiednsioy hlso peswidasarméthod tydteating @ profiderativadigease, such

aryl al kyl, suhbsti.tuted arylal kyl, . heterocycl oa I

S atms iy drias e i pRichb et oRaSH ol a8 five amount
&1 & BrhBdaRe M ENdRhellabG t 0 CB al kyl " or

5&%@???§%éd Cl to Co alkyl; e-%? WD 2006/ 004636

PCT/ US2005/ 022682 R25, R74 and k77 are independently

H, al kyl, substituted al kyl, cycloal kyl, substituted

cycl oal kyl, aryl, substituted aryl, arylal kyl,

subst i, r‘g{%ﬁﬁg@éyﬁ{ﬂ(ﬂi%&t’ the q%e?l[i@lgpwvidé WBSdihdd#R teating a

het er 0a het erocycf oal substituted

hebléferacye Uisedsk wia mB2datiezPdt MBEBnade2, adRBisteRBg fo RB&jent in
R33, R34, R35, R36, R37, R38, 9, R40, RL%]R‘ ar]d 5 542
arced phianep SFrpgRentyaniafiesva Amotnt g5 Ferpapdgtifymula Tor IT, as

C ) . | .

REBOPRY R eh R ORINE poguPhtily MABS MaW R other
Snbisdahéettapeht &l £ prederydd embvdirmemcthe posdifeptive disease is cancer.
substituted heterocycl oal kyl. The i,cgi/enti on..also .

provi des iBveRioR Serthes pravidesiphAgnageics] FeBPOSGQRS comprising

dj r j Nj j .
e LTS 0 sl S U EBAAREA scptle camir
10 of Morappafitdlyythefdmpobads of dorthiilas & sndlH faraesdfud o the.

I n anot her enbodi nent, the invention provi desm%gmet hod
ftenatrpgns of p Mariely opanceeinghudipg, batdoh it L0, thriallaping:

of Met_ ki nase.b ' ent | :
need 03? such I%&e{%%?}l\{ser%‘?dlg%ﬁ@ F%(l:l% ?%/agdéa{aﬁ%fl?%%{’ %(#18%’ l&(ﬁley’ biver,

Clﬁ% Pathelind sthall 8all Rinf codcet, lesorfgals Ghlhblidadrpveary,ipancreas,
conbi nation (sinultaneously or sequentially) wth at
| sserachoersviat Waroid.pestate andsking fishding squameiteeadl qagginoma;

enbodi br)re nt ’hetrng?oﬂ%{e%lciufn%(r)rastoif Y}?mf):ﬂosif ﬁﬁ@agiaﬁn&ﬁ@ﬁ@ "eukemia, 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;
d) tumors of mesenchymal origin, including fibrosarcoma and

rhabdomyosarcoma;
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The invention further provides pharmaceutica
conpositions conprising conpounds having fornmula | or

wo boosogesher with a pharnmaceutical |y accept abl BCT/US2005/022682
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carrier. 20 Mirre specifically, the conpounds of
Formulas | and Il are useful in the treatnment of a
vari ety of cance Lnchude na. ¢ byt Gndi@ding he
fol | oW ng: tugjor%gfr%l?ﬁ%ﬁn{gﬁlﬁg%ggwlg% & altl o%ﬁt hen :
R d8ma, Roestihstoti®)] didmakindielwarrowes; andl ung,

i ncluding small cell |ung cancer, esqgha us, . gal L
bl add8®r, oothestumessdrcdeting MeaHRESHSCIFRPH »s?ra{q%mfoa?a’

rostate, and,skin, .i ' i .
e e i SO
5ﬂpk%§gpgske&hgnia, acute |ynphocytic | eukem a, acute
'ymphobl astic | eukem a, B-cel| |ynphons, T-(ie I . .
| ynphbwe.to thedgk rele prateimbinges 1nﬁm]re|gg]&§wp pEcq %WBM?ratlon in

ot BB o B ersfpf §tbftk AHRNAIES nl) be uscful in the
&Eétfrrég@&ﬂa'ﬂgfaﬁsféaéeﬂpro@e@s sme/haesaRs Sbh@tleslhdar proliferation, e.g.,
nyel odysp

stic syndronme and pronyel ocytic |eukem a; .
Benitn prseatiohypeplesie hiamalial edengineatodinpolysify neuro-fibromatosis,
fi brosarcoma and rhabdo sar cong; .- .
PRI SRIR 0 BEBB8EY T RIrG s b s Sy oA A% it
' . i m%lpgﬁ} icaeh foenihtior inflammato
%@B#@Egggégﬂggygffﬁﬁgﬁéﬁgkﬁghmannéﬁgé; and f) Qtﬁén i
buwel disedseiatansilagativd mjrotiay, endotorisehock, epdfungal isfasHags.
ost eosar coma, xenodefo Lgment era .
Chyr otorgNR el Hargiand and LSy RalfEs of BRAGH 3l BeRetut n
Yotk | ' itddtoliiRe @y hthtiofeddierei
glgﬁ ﬁ&%?g?ﬁpoﬁg%%a%??%ﬁ@ ibﬁt H%éﬁlz‘? al ,0 [ nﬁi %iﬁt ors l_coul derm.n
aBbvesvira uefecionk €nciytimgtheit not lagitert to herpeyusmpxpigus, Epstein-
useful in the . trea nt of any di.sea ce '
et et Seb v SeL TPl S LSBT DS RSB -
bei{él:t%@ DLOSEAL 1Lt PMRRNLP uRShRs (haitiiin Mt AStaRINEY ©SSemic
6% yposi's, nedro-floronat03|s, 10 a?heroscler03|s,_ .
RepUEDAFHentaidsig au®imauhé metliated gleweiudanephritis, theumatoid arthritis,

gl omerul onephritis, restenosis follown ngi opl asty
Fsonest IEPECyel AppEP R TR e RS-

i nf | ol | a8 Aldtefiner’s disease, AIDS-
Flgﬁléoﬁgg%‘ﬁ?at%%ggg }cl)@ltsc@ﬁs ocC ‘(?eb%nr{é)@ ? ﬁ‘gdém I nf ecteimosn.slé_ejdse
GenpauRdened, Paetindshasdiseass) dniyotraphintederhbsctargsis fretinitis

apoptosis, will be useful i t treatnent of cancer, .
(i proenidsan gpinaltmyselay airoRbgng 66&313%% dpgrnstationh Ty Plastic
herein 15 abgyv i ; i i (] i G

5ot BN ol Acleph LS OBl 0 O pgtion

Strdbhsd wpéﬂﬂﬁsi@m{'}ﬁgl,@mmmmﬁa) ath@osolentis, aoxinfindudes or alcohol
devel opnment in HI V- ; . .
related lif)ver 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.

Compounds of Formulas I and II may modulate the level of cellular RNA and
DNA synthesis. These agents would therefore be useful in the treatment of viral
infections (including but not limited to HIV, human papilloma virus, herpesvirus,

poxvirus, Epstein-Barr virus, Sindbis virus and adenovirus).
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i nfected individuals, autoimmune diseases (including
but not limted to system c |upus, erythenmatosus,

waeweimssihe nedi ated gl omerul onephritis, rheunetDUS2005/022682

arthritis, psoriasis, inflammatory bowel disease, and
aut oi mune di abetes nellitus), 20 neurodegenerative

di sor gehiHouhdCdudirl8 ¥ bnd Atmdy B dsefhl i0thelchBRbpRyersion of

di sease, AIDS- rel ated denenti a, Parkinson's disease,
ampet.r Chétheprbemeipalfis defined asindibiting theideveloprpenypé iVgsiye cancer

I nal cul ar .at.rophy and.cer ebel rat |

B B TS B L A I BT SR b ERE R bl 8o ot
ng-ﬁ'ﬂ'aM oBRF 0Q1sahfhavh hieady Q6™Er6d 8h isaft ¥F GiHikiARg tunddrirelkfse.

nd reperfusion injury, arrhythm a, atherosclerosis,
t oxi n-Gonghoveds afFainoblkdlan® B mal dsebe niefidrin dihskitisg §imor
hemat ol ogi cal di seases (including but not limted to
ERFIEBATCSS RS MCLESIASY: apl astic aneni a), degenerative
di sea UG pRkek BhRahticyBiRMeek Fdimb 48l inkibiProtei
not Iﬁ%??g%nggﬁ%steogéﬁ%sis anduarthriffs) ibpotein
&ipkes othaahai Mey, aucthasrtbeserin ghet Tk, family ©f protdin lrinmséss ,
mul tiple sclerosis, kidney diseases and. cancer . pain.
Corpo e $OBPoRS AL IS INVeRHeR TR AR) DRBEFIPLEGORRIA0gY o

_ : . h

Pttt lopEer B quet Rl EAOE R cdiopPEeRERL Such o
irafigddnl thaspy( bnwithdijtogtaticibr eyodtokicrigemwts, sich ki r ekample, but not
papi | | oma virus, herpesvirus, Xxvirus, Epstein-Barr

Jinbisd to P NARisTastiVe abcit St iRl or dogrofygin: topoisomerase I
004 520 A X

e e K e

Giempinereihi agentss soidf dspaclitaselj ddvetaixel oxghd éyethilones (for

devel opnent of invasive cancer by either bl ocking the

examplatixshgpileneagihrrnaiyaly ogrurgye by yafeHg hogwonal agents, such

Rroar essi op_of .. - | t i Y

8L PPAPIRE by R SR ARRor Shortas b e AR

Gttt sieh abedethdt@sate, @hel titosime kimdss mblitstousfchlas fessa and
i nhi biting tunor _angi ogienesi s and_netastasis. S

T aiogene e inprlu9Es EGH R MREH VIR MRIoTs G migbitors;
i bt .protein. ki.nas )
SR ey B S RS e D A R B ¥ o B e 1B freoted

taBhifistl gRYRIH fa6t0r FRRYptatsSaclss abeiu(EGT) axdmiideptin (Her2))

(adm ni stered together or sequentially) wth known .
ant i - CEhepbarmaceniicab poTEPRSILiINS £entainiey Wieagiive ingiedispt yay be in a

i th t] t i ¢ agent .
U OE% FAEhAYL s SRR o BaleBel Sy or o
SHGRNSESNE AEPERIHIOp AV dAO$OFERI1ES, Binul sXIB] 5@ BEEES apkibles, or
I n

I bitors, 'such as etoposide; topoisonerase | )
isphipb ot elixirss Gompasiti@mTintendedsfor pea) gseman be prappigHiagcording to

{aggé er ct%%&%gg rt]‘%efs &t ?o% @E]eeﬁil}}ﬁgc ‘IH%%??@EIg,fffﬁﬂ%ﬁ@%faﬁé(;O,er%%ogiﬁons and

@ﬁ&lﬂ&ﬁhﬂ)dﬁitﬂﬁl@ Wyl dagtaf orRYHMGE inSentd lBMEro@IeNEBup consisting
suc

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
example, inert diluents, such as éalcium carbonate, sodium carbonate, lactose, calcium

phosphate or sodium phosphate; granulating and disintegrating agents, for example,
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as tanoxifen; thymdilate synthase inhibitors, such as
5-fluorouracil; and anti- netabolites, such as
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Iressa and OSl-774; angiogenesis inhibitors; EG-

inhibitors; VEGF inhibitors; CDK inhibitors; SRC

| ncprloct:J Lt Qfide ]ihﬁg&a L3 @c‘i&@ EG6de! Sorh RbikdN, bpﬁlgm@(ﬂ&id'
hoct ona odi es di rec 20 agai nst growth

baat agéﬁt@ eﬂot ex#npsle efarchs gﬁaﬂm tpokyviiEGEyraldbnieer @@ma, and

éuiqr The pharnmaceuti cal conpositions. con ﬁl ¢

icqténg wn@df% LaTRRly, THasnesiuEp t?aaﬁtﬁa §‘Eﬁf{%f OTf%'an‘P Gprets
f

g%g g)&}Ilor Oa%ia(gmhgy gzbg @@Atg&ﬁyk%{ sper Bnig é%ztgﬁ%ﬁthe unpleasant

pensi ons, | e powders or

RV RS drug |d51Ia53 dBintéattoroandsabborptiem suthe gastmmtestyxah@@t and
or elixirs. Conpositions i ntended for oral us

Preeqharpadvide & shsiaing S0P DVETA/OREEIRSEO Xpgpieng Vére{ Soluble

Bl R o BN G RRTRRE b SRprat

SEIA64cH: 4 fipRdel§ rEHi€ikD sﬁcﬂf@l esliyl egllulode, selkddseniceigte buryrate
agents, flavoring agents, coloring agents and

mae'@rmPigyedgents in order to provi de
har eut I eI ant
p g}cg 0 I[cl Shf%{ ﬂgo BQJPI%EI I aﬁf‘g IQttlﬁ ules

Tabl e i NQg m Xt u
\%Hehelﬁ‘ AR deayd ﬁlgpéwmmaeu ath 3h inee eplicbileeneoi ep;lampﬂes

O which are suitable for the manufacture_ of tablets,
Ehlewl carbbmpite relsiuraphosphite or keoliwpr & softeslatingapgples wherein

o el SR B i R AR &l B A atvcol o
%8%él%§dlﬂﬁleﬂfr%kérﬁ 2818%1&%11 fi@fid pxanml, @r olivdoi\O

04636 PCT/ 5/ 022682 nicrocrystalline
c eI | ul apepusoupensics senteiarthe Attsanateidil an admixéye Wh excipients

TPRIEEPI I N —
! #Qﬁt's Rk LA ?(qu%n chMox Peraiiplcellul bRy RREiylvellalosar at e,

earic acid or talc. The tablets may be uncoated or
tﬂyﬂsommpbhnwhadtoeﬂulbye, kodiwm algioaini rpiEgnyldyRHiREdoRe, gum
unpl easant 5 taste the drug or delay disin |
e e e R
pdk 1dgrf81v &8 EHﬁltuﬁ' Nednd&ishidsh progiictdof ANgRYlene oxide with
or exa a water soluble taste nmasking
nfattendias, fomdampke ﬂrqudnm&lpleopyﬂeanm by ¢andenaation pragicts of

L e
B8 R Ehsatk d‘l’: 4 gt dfflend GMidowh pHARI B abseed

prese at| n capsul es whéerein the

ai%m\fﬁty i&is@ﬂhderﬁexltsl snm:]x esjp(v]yd»tyeﬂ]ylann spibitgbinpyooleate, or
diluent, for exa caI carbonat e,

mﬂﬁématl@n produets) HP cﬁhy]@pe %751 "s?YF p@.g} gSters élgla‘équ fé%m fatty acids
S%‘JI% |x§ ? | ik 468 ﬁkﬁ[ﬁgﬁlg nget y eﬁe EBrBﬁﬁl Wohbol¥aeE.BMme aqueous

er suc enegl ycol or an oil

ngliﬁpéiﬁlonlﬁ ﬁ{ayﬁmm@h@rp@mﬂm@b Ipresbnvqmva}t foaeadrhpla ethyt, or n-
ol ive oi
_ 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.
Oily suspensions may be formulated by suspending the active ingredient in a
vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in

mineral oil such as liquid paraffin. The oily suspensions may contain a thickening
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15 Aqueous suspensions contain the active material in
adm xture with excipients suitable for the

woratwelesar e of aqueous suspensi ons. Such exci PCEOSH05/022682

are suspendi ng agents, for exanple sodi um
car boxynet hyl cel | ul ose, nethyl cel | ul ose,

y aﬁ‘g)\léﬁ@e Hafd path@icor 2RALMBhE GWBAtAng agents such as
g%%{i/\(/%lén%{ - pyrr ofg?)c%ne, um t rragfag)gant h and gum %c%\ci a;
dicsp sstomigatmveyetdtflavgring egenss may bbedded to provide a palatable oral

natural | y-occurring, 20 phqsphati de, for anpl ..

PEBREHPR, 115HC SOMRMSTLSRS Y UrSeRsetcd barib padifi o Capeenti-oxidant
' ' bPSr atpi-toR¥HERbIE POl yoxyet hyl ene

g@dgga‘ggwgfm%drﬁg%%ygggsgg@onﬁpr c())d ts of ethyl ene oxide

wi t h Digpgrsitiaipowddss phdpianukes sabeblsfor praparakanpf en aqueous

hept adecaet hyl ene- gxycetangl, or condensat]

| on . . .
Y ERPE DY e SRR AL Vaier FEPIS the gei & BEregiEnLP iR itk a
for t ' i i
PRI ST B Bl el At AR AR S
dispyishigeor ettty agehtd apdstispahdiag bgems ate ekeeplifieddry these atready
acids and hexitol anhydrides, for exa

. C | e .
pasinjienel 4befie Adslitignah pxGipiaBis) ior e%ampte éwg%ﬁ‘é%@]a"o’fmg and
suspensi ons _may . al in.one. or.:

SHEEERR0 ol B RERR) e AR gy b preserved by the
RAMyigh OX XAz exitant sefleaddscomicacid| ori ng agents, one or
nore flavoring agents, and one or nore swe

teni.
agent Shephammagentipgbesapositions o Hie IRVEIOR 7Y ragsé’ﬁl\?r}l. 12%]@6 form of
Oly. ' f ' . .
ok B R e M DL 6P P v o

¥ 3bhS ofll br 2 Blre¥R ofli for eg@BPRBIGRId pR4ffiaet arintures df these.
in mneral oil such as liquid paraffin. The oily
Suitplaln simutsifying agen mybeaatiiplbk asrupEns phpspigtides, for example soy

006/ 004636 PCT/ US2005/.022682 . , . .

e R e v
39RYHrRies UeFex@npld §95i€arS@bndddédid) 208 ov@iensdiidn pradietd dfghe said
agents nmay be added to provide a pal atabl e oral

maszd estets avith cThdens axdde deri exiemile priyoxXyethyleas spthiian ppnooleate.

ddi.tion of - 0xi
B b LR D AL o

REngSasntand granul es suitable for preparation of an
aqueous suspension by the addition of water provide
t he adSyrwms andglixidi may be forauitdtsd with sweethniag aginy dorsaxample

b PP aE Bl opREseRer iey o Bl peptain
HathuFdeap g'}a ' s@ﬁzaﬁ@éi@fa?oﬁ'ifaﬁ?@l@ﬁﬂgf dg8fks id bhvesedal.r eady

menti one ove. Additional excipients, for exanple

sweet eftierpharnidcavtival compesitid® noayl sy inrlee g ¢ stordg/ indgesable

be present. These c ositions b reser,ved by the
e o e BRSPS AR I it e
pa?@%%?,%ﬁééf@'soﬁﬁgp B%d fsbﬁﬂfc Rbidoh enlbAYSHhth. MY al so

be I'n the Tormo an ol l-in-water enulsions. The oily
phase Thystdage Mjscedhdd plebaration maf also by arsteriée mjdctablodil-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.
The oil solution then introduced into a water and glycerol mixture and processed to

form a microemulation.
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paraffin or m xtures of these. 15 Suitable enulsifying
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exanpl e soy bean lecithin, and esters or parti al
esters derived fromfatty acids and hexitol

hydti, d f | ' o
contenbgensiae sSPE GripihifgTRarhe Bl Bu@ing a paents
8l @REmMbYi 186l bbRE ig¥amal Altpala sty gt hinl éaedemtdgedwto

monool eate. The emul'sions may also contain,k .
shmtissen thg solfitign or mifgocaasios 10 PRl §ials paBURAH Hepnstant
anti.oxi dants. rups. and el i xir

e St R dE e dhn g ol offey LE R St o

RHRN: @BRcAINESH, a cORidticus intRiveSdiRIdeE Pery uvibe may be utilized. An
formul ati ons may al so contain a denulcent, a

exaspledsiche dévienis therlgeltea CABDRLBY TAdanede] af@0 intravenous
anti oxi dant. The pharmaceuti cal conpositions may be in
PHEPf orm of a sterile injectable 25 aqueous sol utions.

Among Iéhg%hﬁﬁﬁaﬁz@ﬁ@ct&l @o%?@it%r@ﬁn@f% 8 9he/ Rinof hedrileayedible

enpl oy are water, nger's sol ution and isotonic. . )
squkiansoe bleagéndes sispensiantor Fenysewlat and sypewangone administration.

51!1;5? ;lqrqgégggglrnr{aa %#E%Hﬁ?@la%acg%tg t}ie . %?&a%/lgsing those suitable

i ; . . I : Ly ol o Eas o ed
IEEMS Sy o LuSHR HATuR A @i hlithe B menioned
iaboee. Mhet uerile dfjectablb prepaniibn arg alsedietaiterile 3gecratde splntion or
solution then introduced_into a er _and ql ol

(FISREDPIEN i A PGS E%fantF@IIYfaSFerﬂtaJ’\f%‘i‘P&g ﬂ’_u*ngY hf forexganple s a
\S/s\@[ 939 % Q%‘—lﬁﬁﬁlepcﬁgl/ %no RAR2 fixdd6ild &k @64RRli6nally employed

utrons™or mcroenmul sions may be introduced into a
PR hiseensor sabmadingtmetimm bior this purpvet ey blape f;_xé:d)ml may be

oL Tne BN YRR SF <R G i SCGIAG SEb{RsHs such a
ioﬂ@”%ﬁ‘i‘ ?%ngnuggﬂ%@@'g,%eygirt%ﬁ%g{-wgﬂg&qncentratu on of the

ound. er to maintain such a 5
const anémpainde bf Faimutas, I anddbmby also bs administered guthe form of a

delivery device may be utilized exanpl e.of such a
deppesitories for ecctsd pdministrgbonof ths drNg- a"eFé}rgR%lonS i be

i ntravenous. . §cal. it . )
JELERC APy BRI B e et A0 TR

reRasnenperatsaass liquidfaothe mtmbmpetatae andorill therefore melt in
subcutaneous adm nistration. . 10 This suspensi on nmay

e festum fatckasate dres. fych Bajerialspeiide cacea fufisigelyprwiated
sui tabl e. di sper.si.n ‘ t1 S enshiag
e e
| RbRELIADLY Sights @RA Fatyl N ¢xeys af palydikylenssglgedll e

i njectable solution or suspension in a non-toxic

par entEurabpigal aseapreals eingneniselliey. slgtoRyRr suprsnsions, eic.,
ec)f)%t 1|1ng i c%mpound 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
of ordinary skill in the art. To be administered in the form of a transdermal delivery

system, the dosage administration will, of course, be continuous rather than
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solution in 1,3-butane diol. In addition, sterile,
fixed oils are conventionally enployed 15 as a sol vent

w@eoosispandi ng medi um For this purpose any bl BemUSioRE 022682

oil may be enployed including synthetic nono- or
diglycerides. In addition, fatty acids such as oleic
agtefnitteMdhtbughont thd@oapERgmadn. WonPouhdy Efahaplegsnt invention may
Compounds of Fornmulas I and |1 may al so be .
atheihsidstivered a3 p suppesitery smploying kasppishap £peoa tuger, glycerinated

rect.al m nistrati f.oth ) I Lol

R BB R PBB B Ais HgoRre ol ook ARG draides
RRdledul 4r welkts 8nE Rty RicRINIsteyd b ffdlyeshy3elel gdyall.  or di nary
tenperatures but liquid at the rectal tenperature and

wi | | t"Wbened epmapensidiacterdingtie thigventienyis admanigteredriato 2 human
drug.. Such.mgterial.s include coa trer s -
SR, P apniaoGier S aoRighe EREPEA B pisrarivips ghysician
Wikt (e @8sRb cPRriB) bt RBacairiaghs thefagy awéighs sex@ldassfoake of
wei ghts and Tatty acid esters of poﬁygthylene gl ycol .

2Be mdividuap patént.ies avellcasabmss versiyrof ifleenpatient ssgyimpsems.

sol utipps or  suspensions, etc. .cont ai ni.ng the
compodhtPrBRIEdt A dxad dopd, sBFohatitiquypiuch pEley
tcmr@ouﬁ’d%mf 985 RAtod WRthfifthe 8BRLE Palok ABscibR hbdvRCInd dke other
mout h washes and gargles.) The conpounds for the o
pheseaveuticallg atti vrnageanodieatokrit mithireite eppravéddasageasage.

irassi et Borialasdaga i s S S ihin B seoe S houE known
Léﬁﬁ%cé%ﬁ«ft@;ﬁ%@?ﬁs gﬁé}{‘aﬁgﬁﬁﬁﬁﬁticﬁi‘foﬁnﬁﬁ&ﬁﬂ ?ssin%ﬁ;ﬂrlk))%riate. The

known to those of ordinary skill in the art.
dnivantibs isenoe dimitedtih éhef sruencé ofadmianswls pmedongpelindeofyFormulas 1

system ¢the dosage admi nistratiqon wll, of course, be

2O b bR dmRFTed R DBST T SR isgtion of the Knowh

%%éa%&o&%&ﬁ§§§erjt@_er m ttent throughout the dosage
npounds o

regl nmen. the present invention may also

be delGerairecbmysovads opPasivlaslané Mphay geangrdydeprepacdd asording
cocoa hutter, glycerinated gelatin, hydrogenated .

Ve dtfalipwing Schemes krlGr ddie spmpeynds s $ya sa?«fae&pﬁy B§ing

v.al 4 Ol Welk: fat t j

L S R S R b e R e
tHytstdshuLtht icompoenddififoisiles Bahd e dAsowithin the sdope of the

the daily dosage will normally be determ ned b

y the .
ressrtinpignp Adethedsf solypion 4k geprsabyknqyenieythe Ay Kcordingly.
var n S (e . . r
{90 ABERL AL 11550y VELP £ B L S50 ey b
tobeuimsdt iyanéthedsSaneaipbified by thef folowingtseherass eldwxed dose,
such conbi nati on products enploy the 10 conpounds, of )
this ilnﬁénﬂf@loﬂie\deﬂlfﬁdrfuﬁq@e&sg‘é’ﬁés cahhe PipaEd usig thgptnthetic

t he,.ot h ti | j .
st MRS SenBRE] 1% M U6Re/arBE) 115, BRI a Yhiozen (or wiflate)
Qff aftRicfodyar (A, ﬁ/{hﬁrellzirl] g&pﬁvp@itﬁﬁs BeryadroptibaalBr Klstituted) 1 can be

sequentially w
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.
et al. WO 03/091229; Vite, G. D. et al. WO 04/054514; Salvati, M. E. et al. WO
03/082208; Thibault, C. et al. Org. Lett. 2003, 5, 5023-5025; Zhang, Z. et al. J. Org.
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anti cancer or cytotoxic agents when a conbi nation
formulation is inappropriate. The invention is not

wo 2evsve3é n t he sequence of adm nistration; coP@DUSINGS/022682
of Formulas | 15 and Il may be adm nistered either
prior to or after administration of the known

tic er c t [ S

B 7S el R | e VB P TSRS B 517
treqadremt E' LMM Bb oD EBR CHenil B.etr. HOOAC DIBAGHB36&T20m, H. et al.

zzg:;zfa,;:g 15 R i St e e G T4 g
f | I
s e R e e A e e

'?ﬁﬁ@ﬂﬁt 'Plfursfeoj wa&l' BP1Sros20nned, . IW. kB@WAPL SRa1beLazdo, M. I. et
Accordingly, the compounds of the instant jnvention

MWV@eOII/(BQ%ﬁé ¥ewe MyrA tef df. V@ %&%1%@%%}%@ H. etal. WO

SO S M 090 e, s

:igkg rp 92‘2'1?97 tHBisPRsREE AN REh YR Hwelh IR oBpOFhIBE biy Gefeidbee.

‘es outlined in Schenmes 1-3. The |eaving group,
Redhcticusthhasite drakpofdntefroedittei3 wish,gpr exainpde either zinc dust and

aprnomicploskis of Proarstaia g pao D s SR iy petglytic
‘zlaygf &'eﬁa%oﬁ%oﬁmﬁegébca% fufhid QY Lieinh ate aBmbmCdTeRBankline 4 with an

e prepared according to the genera

REcRs Bkt 88X eld) drriesthioeyarfater5 @k arfp)laffordsuie desired adylures or
al. WO O00/07 11 29; Hunt, J. T. et al. T. Med. Chem
209Ubiamea 654spPGBRIY30 Leftheris, K et al. WO
02/ 040486; Mastalerz, H et al. W 03/042172; Dyckman
A. et al. WO 03/091229; Vite, G D. et al. WO
04/ 054514; Salvati, M E et al. WO 03/082208;
Thi bault, C et al. Og. Lett. 2003, 5, 5023-5025;
Zhang, Z. et al. J. Og. -24 WD 2006/ 004636
PCT/ US2005/ 022682 Chem 2002, 67, 2345-2347; ltch, T.
et al. J. Heterocyclic Chem 1982, 19, 513-517;
Tedder, M E. et al. Bioorg. Med. Chem Lett. 2004,
14, 3165-3168; Dom H. et al. J. Prakt. Chem 1982,
324, 557; Sanghvi, Y. S. et al. J. Med. Chem 1989,
32, 945- 951; Tenple, C Jr. et al. J. Og. Chem
1972, 37, 3601-3604; Hurst, J. et al. 5 EP119774;
Hurst, J. et al. EP151962; Ward, R W et al.
EP152910; Luzzio, M J. et al. WD 01/094353; Marx, M
A. et al. WO 03/000194; Boschelli, D. H et al. WO
04/ 048386; He, M et al. WD 05/021554; Barker, J. M
et al. J. Chem Res., Synopses 1986, 4, 122-123, the
di scl osures of which are herein incorporated by
reference. Reduction of the nitro group of
internediate 3 with, for exanple either zinc dust and
10 ammoni um chl ori de or Adam s catal yst (platinun(lV)
oxi de) under catalytic hydrogenation conditions can
furnish the aniline 4. Treatnent of the aniline 4 with
an
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i socyanate 5 (X = 0) or isothiocyanate 5 (X = 95)
affords the desired acylurea or acylthiourea 6,
w0 e®pmetedael y. -25 WO 2006/ 004636 PCT/ US2005/ 0PRBBR2005/022682

SCHEME 1 (R2)n NO2 Zn, NH4CI Cl-r 2 (R2) n NO2 HO\ |

McOH THF A-Lg g or H2, Pt02, MeOH 1 A3 ( R2\ NH2

5uRl (R)" \ NNV-R gcHEMEC-NV\ OOA4 A6

A= ,rvCN CNN 114 NN N3 NN D<\ ND<\1 , GN
RJFQAI)IJI NDI \NNNDI \ NN\ NN

DNGNDN R

DNRNDN RLg = I'egy N@zou?stuch as a hal ogen

X=0o0o S5Gis O 'w \ NO>  7n, NH,CI
HO _ U MeOH/THF _

or
1 )\ 3 . H2, PtOQ, MeOH

0
(R)n NH 5 , (R LT
™ e ey
o NS cl) N
A . A 6
A= S WaVy) o
" SN SRS S CN
N\ N ) \ N‘N/ \ N\N/
Va¥s CAYN v
\N GfN /D NS G X
f/) SGERSPEXS®
[VaVal (VaVal
T e L §
N X X / X
\lﬁl N/) D N H N N
Lg = leaving group, such as a halogen
X=0orS
5 GisO,S,or NR¥
Dis CR®or N

V = as defined above

Alternatively, the appropriately substituted aniline 7 can be treated with an

10 isocyanate 5 (X = O) or isothiocyanate 5 (X = S) to give the phenol 8 (Scheme 2).
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Dis CR20 or NV = as defined above Alternatively, the

appropriately substituted aniline 7 can be treated
wowaok/oes36 10 i socyanate 5 (X = 0) or isothi ocyRCEHUS2085/022682

(X =9S) to give the phenol 8 (Schene 2). -26 WD

2006/ 004636 PCT/ US2005/ 022682 Reacti on of

ELSHEETTe o DSl 1y g g

é hal. H NyW~-R1 X=C=N V HO\ HO\ X O 7 8 (R) HH
A-L JI\I'I'I\IyVm]. X00 A6 A= .nPCN C(LNNJNNNN

N Lrv-nr ~ ~~ \\GJ DI i \° Gi GNDNGNDN ~nr

.nr VJJv+ RR ~DN~N BE\Eé\l‘] NJ N:11 NN]I

RN3SDNRM DNS5Lg = Ieawng group, such as a
hal ogen X=0or S

2 O H
(R )nX I NH, X—__Cs:N/U\V,Fﬂ (RZ)nX H\H/N\H/V\R1
> >

AN X 0]
HO HO
7 8
(Rn N R v
A'Lg a N N \R1
™Yy
(l)\
A 6
A= e Wa¥a) [VaVa)

N G™ N D™ °N
v V¥ CAM v
R D ﬁ
PN N~ PN N~
S UYL LN
NTN DN N™ °N N
5 Lg=leaving group, such as a halogen
X=0orS
Gis O, S, or NR*
D is CR® or N

V = as defined above
10

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)
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Gis O S or NRRZ1 Dis CR2 or NV = as defined above
10 In general, am de derivatives described in the

WO pwenodesn can be prepared using the chem st rpCT/US2005/022682

outlined in Schene 3. For exanple, aniline 9 (derived
from Scheme 1) -27 WD 2006/ 004636 PCT/ US2005/ 022682
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DN Gis O S, or NR21 -28 WD 2006/ 004636

PCT/ US2005/ 022682 D is CR20 or NV = as defined above
?ss iOiotrth ed heterocyclic derivative, for exanple
yi’ro otrtiazine conpound 5 26alb (Schenme 5), can be

r epadefinddsibbge t he synthetic routes outlined in
Schenmes 4 and 5. Carboxylic esters, wherein R can be
an al kyl or an aryl (such as phenyl) 17 can be

or a1 S B8 LR S RIS Oy o

U
0 Cc agent suc

PEagLStheré 9208 bd ﬁr&?zﬂ‘bd Qsig2 Rz AGieti€tdhtestoutlifeddil S€hemes 4
the tertiary alcohol 18 (Schene 4 The reaction is

ged &r Giibpxylmrdstersredherain Rrrapbhen aiol oeat aryk(saeh axphesy)) 17 can
A b LoD P U RSBl g
LALWANEGrigharB 85BBER, ok QhoBAIR! &gantRirc] & YiohsditekhelBrtiary

can be tréated wth a mxture of acid in the presence
alcdhylt®(pehemped o XTkereastionrig geriecallyqredivimded insancdthersgglvent, such

-butyl h ' '
B K S T e L e
3 AbA RIS, HIRYaR iR Bl TERtar] Acohd1lS chi be treated
oxIl dat1ve réarrangenent, the reaction has been

deifpasiixtatead avidtih tior graseince afhydisogenpervedidel oracgaiss pansgides such
Lewi s acids. Sone acids which have been used for this

tay rbutyihy dropSEXids CTRENAY EEOPRIOF e i AT i ricangement to
ISR GRS AT B M el o
2@ atilve Searrafigbniedi, dh€redaction 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
strength of the acid is used to control the kinetics of the reaction. The concentration
of the peroxide can be varied from 30-50%. Any reducing agent which reacts to
decompose hydrogen peroxide could be used in the quenching of this reaction,
including, but not limited to sodium metabisulfite, sodium hydrogen sulfite, sodium
thiosulfate, sodium hydrosulfite. A variety of bases can be used while quenching the
reaction to control the pH. Hydroxypyrrolotriazine 19 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, POCIs) to afford 21 (L. = CI). Other reagents can be used to
accomplish this transformatién besides POCls, including PCls, mixtures of
PCl5/POCI;, PhP(O)Cly, SOCI,. 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
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exchange resins. The concentration of the acid can be
varied, the concentration and 20 strength of the acid
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concentration of the peroxide can be varied from
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SOreact] on, 725 ne to” sodium
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th| osul fate, sodium hydrosulfite. A variety of bases
can be used whil e guenching the 25 reaction to control
the pH Hydroxypyrrolotriazine 19 can be reacted with
a variety of acylating reagents, to furnish 20
(where, for exanple, P carstHEMEvdal ate ester).
Conpound 20 can be contacted with an appropriate

hal oggnat®ng agent (for exanpl e, phosphorous 0
oxychhagite,, POigddhetine af ffor g L = Gk, Other
r tg cgn beusedto R ligh thig-~ NH
transforr‘m i on besi des POGES, i ¢l udi ng BﬁlS m X §’l

of 30 PCl5/POCl13, PhP(O Cl2, SOCl12. Usually an am ne

is used t'o catalyze the reacti df, including Et3N, 19
PhNMe2, DABCO, etc. Additionall y, formanm des such as,| acylation
for exanple N N-dinethylformam de and al kyl am des

such as N-nethyl pyrrolidinone can -29 WD 2006/ 004636
PCT/ US2005/ 022682  al so be used tjo catal yze the 0
reactio ction can be Shn any, sol vent NH
to thegh’é%ggt%rg ipng agent”° hudilng benzeneS ‘Q\iﬁfflkx)
t ol ueneR=TtorAsl c. SCHEME 4 O 0 & NH Organonetal Iic™R
NH acid RRC RNH NN OH N N-2H202 HO NNJ 17 18 1§

| acylation L OL =Leaving G oup NH P = Protecting
Goup PO\ N~ PON_J R = AKkyl or Ayl NN5 21 20

The appropriately protected imdate 21 (Schenme 5) can
be treated with an optlonally substituted phenol 2 to

Prov! el ABbRIRA C@gm&% o1 isgheﬁi@s a&.ﬂ)e JE&E@quh an

depr ot eCt oun sodl um roxid
topEogaBasubkitied Bhengd Rvalpadvéde intermediate 22. Phenol 23, derived from

deprotection of compound 22 (using sodium hydroxide in the case where P = pivalate)
can be converted to ether 24 via a Mitsunobu reaction with an alcohol. Reduction of
the nitro substituent of 24 using the same conditions described above in Scheme 1 can
furnish the aniline 25. Conversion of aniline 25 to the desired acylurea, acylthiourea
or amide 26a/b can be accomplished using chemistry previously described in Schemes

1 and 3.

-30-



10

can be converted to ether 24 via a Mtsunobu reaction
with an al cohol. Reduction of the nitro substituent
W@DR008404636 Nng t he same conditions descri bed aboRET/UR2005/022682
Schenme 1 can furnish the aniline 25. Conversion of
aniline 25 to the desired acylurea, acylthiourea or
am de 26a/b can be acconplished using chem stry
previ ously described in Schemes 15 1 and 3. 20 -30 WO
2006/ 004636 PCT/ US2005/ 022682 SCHEME 5 NO (R2)n\ NQ
(RR)Zir RZy n N2 \ ((z ( OONHO\ 2 deprotection N
PONN PONNI HO\ NN _ J 21 22 23 (R2)" NO2
M tsunobu Zn, NH4CI  MeOH TEEHEMEGHZ) NnOH R (CH20\ N J
H2, Pt02, MeOH 24 (Rz)nt NYZYVRL O\ | YO (Rz)n NH2

INl Clr R(CHz)NO\ N.N aeylatign or 26a R ( CH2)(p
\'INthlour(nga or Nmfornat/\@/gvg(m) n\ NR4 I/O/

’ AT
=N deprotection

po— T} PO - SN
\_n \ HO
\NJ N‘N) \ N‘N/)
21 22 23
RZ
R
. oY Zn, NH,CI
Mitsunobu MeOH/THE
R'(CH,),OH =N or
& RYCHO0—\_n. J Hg, PtO,, MeOH
N
24
JJ Yo
(R3)n

X NH, ' : ~ XN
) /U Ao~ )

acylation or 26a

=" N - or
RY(CH,),0 thiourea
! \ N\N//l formation

25 Y N \ﬂ/ R4
OJJ 0
RY(CH,),OH = any alcohol, but for example:

n=2-4 R{CH,).0 =" N
= N(CHy), , morpholine, N-Me piperazine, etc 2NN /'

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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0 R (CH2)nOH = any al cohol, but for exanple: n=2-4 -N
Rl = N(CH3) 2, norpholine, N-M piperazine, etc A

w@ agpm@3d NN' 26b 5 Ami ne conpounds 30 can bRCT/US2005/022682

prepared using the chem stry described in Schenme 6.

Reduction of ester 27 with for exanple,

di i sobutyl al um num hydride (DI BAL-H) can provide

al cohol 28. Oxidation of conpound 28 with for exanple

10 Dess-Martin periodi nane SQHEME 6 '

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

- one) cq}%‘affond al dehyde 29. Reductlve @§i natian of
2

al dehyde ppropri ately substitut Ny Vor!
in the presMomedum ng agent, such a dm
tri acet oxypor ohydri de can furnish the desifed am ne

21006/ 004636 POTBAIBPQ05/ 0226 EMVE 6
(F5§32F1 MR (R2), HNURI o~ ~/ 0o _pIBAL-H

N EL02C 130 NN 27 HO NON' 28*?HR2|3| o 00
o0 | OO0 R-NH2 Dess-Martin N periodinane N I
NaBH(QAC)3 \ N, J ' NN 29 R -NH oHC N 30 Various

substituents, Su(ﬁzh as optional ly substitut ectRzy,,ryI H
heteroaryl or vinyl Ewmé\@an be i ntroducedo %W‘“w

the 5-position of pyroroloo[ 2, 1-f][1, 2, 4] tr e 0 O
ring using ?&f@m stry outlimgd in Sﬁ%\sﬂ/i The
a&—ﬁﬁ%l‘—m‘ | e W |ve310aﬁ——be-—eyllz he
presence of "t de to prodlfEd©Ads " _ /L N\« )
5-chloropyrrolo[2,1-ff{ 1,2 4]tr|a2|n- 4(3H) one (3%).

Treat nent of internediate 32 W th 'PCI:13 in the
B
groups can be introduced onto the 5-position of the pyrrolo[2,1-f]1[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-f][1,2,4]triazin-
4(3H)-one (32). Treatment of intermediate 32 with POCl; in the presence of a base,
such as Hunig’s base at elevated temperatures can afford 4,5-dichloropyrrolo[2,1-
A[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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10 f][1,2,4]triazine (33). The coupling of an
appropriately substituted phenol 2 with conpound 33

WO noobloeteps esence of a base, such as potassi um PEr/DSVa5/622682

can provide internediate 34. The nitro group of 34
can be reduced using zinc dust and ammoni um chloride
to generate the aniline 35. BahEpg#m nedi at ed
coupling reactions with various boronic acids can
provi de |n|termad| ate 36, which can be esgyerted to the
15 desj~+ed con‘pourfers‘a@iweor 38, usilng chmpEstry cl

descr above. 180°C32 WD Q4636luene, 100°C S~y
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HON /-\ 4N "N I \ 'N3- 31 32383(R2)" N2 (R2)" 33
(R2)"\ NO\ N2 "Gl Oi ~2 Zn, NH4CLl ci o Ho THF/
McOH N K20O8 DVF, 60 C -N, N) t\N~NJ 34 35 (R2)n H
\ YV-1RL RO Y(RQ,,(R2)n N2 -
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Zn, NH,CI a o
THF/ MeOH
choa > S A
DMF, 60 °C \ N~N/) \ N\N/)
34 35
(Hz)n H
Py e
. , Y o
R o)
(R X
- NHy = N
Pd(OAC) X , @/:
X-PHOS o X N
K3POy R ] 37
#-BuOH, 80 °C =N acylation
> \ —e—————— or
R-B(OH), N., ), y
N ~_ N _R*
36 ~T T
x o]
. R o
R = aryl, heteroaryl, vinyl
=" N
\
| N
38

Substitution at the 5-position of the pyrrolof2,1-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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Substitution at the 5-position of the
pyrrolo[2,1-f1[1,2,4]triazine ring can also 5 be
acconpl i shed by coupling the triethylamoniumsalt 39
with an appropriately substituted phenol 7 foll owed

by treatment with an am ne (HMNRIERIE8i n t he presence

of a base, such as Hunig's base to afford the a®bdine y
40 (Schene 8). Aniline 40 can be further processN\lrz\n/V\R1
descri bed previously to produce the desired conmpouqds

41 or 42. 10 -33 WD 2006/ 004636 PCT/ US20t%/022682

SCHEME 8 ( RF¥) NZy\GE y REN QD 4,0 (R 2)/R)" \
NHE -NH2 N Ets’m c HO\ ‘R'N O 41 N \;\\@55,

B .
THAcykat i qp, 7 Nvmw o M
=X\  NaHMDS, THF ~r XN acylation
— e > or
\ N~N7l then HNR'R" \ N\WJ (R%)n H
DIPEA \ N. R
39 40 : T T
o]
R"R'N O x
" SN
N\_N_ 2
»

42

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
(Rn

\, NH,
|

SCH "Ry SCH "R X
3 {.NBS,ABN D ON ®  mcPBa T DN 0
SN CCly, 80 °C SN TFA/DCM =S
. i

NN o wrorea SN ZNaews e N N

(R?)y
43 44 \\, NH, 45
|
HO N 7
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l O
NN NN

Incorporation of various substituents on the 3-position of the pyrrolo[2,3-
b]pyridine 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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11). Treatnment of internmediate 51 with an am ne
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reduction wth zinc dust and a Hum chl oride can
provi de the anilines 52 and respectlvely 20 -35
VD 2006/ 004636 PCT/ US2005/ 022682 'SCHEVE 11 (R2) n NO2
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O OIll OTHF, 0 C NH2F NH2;:

Zn, NH,CI
74
N

Alternatively, protection of compound 50 with, for example (2-

AN

I
Iz

(chloromethoxy)ethyl)trimethylsilane in the presence of a base, such as sodium
hydride, followed by bromination with NBS can provide intermediate §5 (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 5§9-61, respectively. Removal of the
protecting group of 59-61 with tetrabutylammonium fluoride (TBAF) followed by
reductioﬁ of the nitro groups can provide the correspbnding aniline intérmediates,

which can be acylated using chemistry previously described in Schemes 1 and 3.
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Incorporation of various substituents at the 2-position of the pyrrolo[2,3-
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
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.
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b] pyri di ne nucl eus can be acconplished using the

chem stry outlined in Schemes 13 and 14. The,

prot ected azai ndol e deri v8oHEMEA3 derived from
conmpound 49 (Schene 10) can be treated with
n-butyp]ithiumat | ow tenperature folloowed by
triisopropyl borate ( me 13). The rgguisite
in@f%aate céﬂiffé‘é?@i hy dne)laz€d T 0 Y] genewrase Ptikat.
bo Cz cid63.—"eeru-|a4+ﬂgoftﬁe Poronc acid 63 wth
vayi ouS aryl of) tieporreyBedar yI  hal i{des 64 can be

acc i shed udMF'Y pal | adi um cat aj'ys\t,st{fj furni sh

i nternedPate 65. Renoval of the pr ot ecg' ng group of 65
with TEBAF can afford compound 66, whi cjh can be
treated with phenol 2 at elevated tenperature tofn
provide the internediate 67. @hpound 67 can be \ |
further ppdified to furnish the dedgred\Oconpounds Ay

using simlar chemstry des h i bed @ . 15 -37
2006 PEPADS2005/ SCHEN d d,
n2Bukj A THF,” Ar X 64,APK c t. | - 408l FO) 2B N 12)/
triigopr8pylborate NN NG-"NTSi 3) 1 N HO O -N_3N
63 %’\/gi\/ 66 67

65

NO,

Alternatively, compound 62 can be converted to iodide 68 using chemistry
described in Schemé 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., PA(OAc), — cf. 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
Vi SN 1) n-Bulli, THF, J X boronic acids or J X
] -40 °C ! | organotin reagents or P »
N N/ 2| N N o,p-unsaturated esters N N
4 ) I < Pd -caialyst ( /
\ N\
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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10

15

(RR)o (R2)n N2 Noe\ O O ~( o A TBAF HO\ 2 N
NA | NNW, 200 CA NN (OHH ~-Sim66 67 65

wa@\kdaoemsBé vel y, conpound 62 can be converted tBCT/082008022682

68 using chem stry described in Schenme 14.

Internmedi ate 68 can be coupled with a variety of
rf2e@ary of a buss,kabh ROSHAINE hddidSin dRHARPREKSNIER Rnerate 73.
substituted olefins in the presence of a transition
;ﬁycﬁplyglgpﬁuy@memat@ﬁ uIRlg( tisad @ndltm’ns cahprovgle the dedired| .

Tetrahedr 000,, 9 922 [

IREPEG S falihe 14 Wach e pabedlS y ot adflinggyas described in
&H@hﬁ%ﬁ&n@ﬁém&lﬁ:ﬁﬁgl stry previously described.

SCHEME 14 C A 1) n-BuLi, THF, boronic acids or

-40 C orc anotln reagents or RNN2) 12 N N a,

-unsaturated esters t C-,\-si S
C-.C\-Si 62 68\ 69 10 gc"gg@@ ¥%eter oaryl, al kene
The pyridinone internediate 74 can be obtained by a

two step process beginning with comercially
avai |l abl e (E)-di hyl 2-(3-net hoxyal | ﬁl i dene) nal onat e

(70) (Schene 3‘] hus, treatnment of ound 70 with
an amne or ar |ine 715, Fg roomtemperature ca
provi de intefnmedi at e—72—whieh can en be eye&?—g-edw n

the -38 WD 2006/ 004636THIET/ US2005/ 122682 pr 63ds@e of
a baseHs&UuEh 268di um HYdri destoaCdi skl sul f ori de to
generate 73. 5 drol ysi s of internedkste 73 under

basi c conditions can provide the des
Acros Organics

N X
- LIOH f
H3C0,C "R MeOH-H,0 HOLC Neg
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 Q m-CPBA ﬁ
HOsC” SN “Br  Na,COs, DME-H,0 S CHiCl,  HOLC™ e
|

EroH HO,C N Ar N Ar
t Na,HPO -
; 2 4 0
Aldrich Pd(PPhs)s, 100 °C 60°C

75 77 78
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pyri di none internediate 74, which can be coupled to

various anilines as described in the aforenentioned
woedemes3c 5 SCHEME 15 R OCH3 NH RNH2 71 NaH pOHESIONMBQ2682

H3CO2C CO2CH3 rt H3CORC CO2CH3 rt 70 72 Acros

Organics N LiOH HBCO2C R MeOHH2ZOHR2C NR O rt O 73

74 The pyridyl N-oxide internediate 78 (Schene 16)

can be obtained by a two step process in which the

commercially avail able 6-bronopicolinic acid (75) is

10 coupled with boronic acid or borinate 76 in the

pr esenkls fgHoxing expmples ApdpreparEenssiesahe the sunpehand process of

. . . . e
R Pl Pt RA Y o AL PR e BB Ot stoula be
ifhdesvodhien thee gy PE ethet embadin@Us vilkith fleSitla the spirit and scope
described in the aforenentioned Schenes. SCHEME 16
Afgrecmyontiog andefosal bytheckims appepdskhereinE- H20 HO2C N Ar
CH2C12 HO2C N+ Ar  Et OH Na2HPO4 O Al drich Pd(PPh3)4,

100 C 60 C 15 75 77 78 -39 WO 2006/ 004636

PCT/ US2005/ 022682 The fol |l owi ng exanpl es and
preparati ons describe the manner and process of making
and using the invention and are illustrative rather
than limting. It should be 5 understood that there
may be ot her enbodi nents which fall within the spirit
and scope
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of the invention as defined by the clainms appended
hereto. -40 WD 2006/ 004636 PCT/ US2005/ 022682 ASSAYS

wab@ephmsséracol ogi cal properties of the conmpouneeT/v§2005/022682

this invention may be confirnmed by a nunber of

phar macol ogi cal assays. The exenplified

phar macol ogi cal assays whiaglkAlyad | ow have been carri ed
out with the conpounds according to the 5 invention

and/ orThe@mmmblgmb Empcntlass b@lthacompom;lse)f $laib inyentidvemay be

Ki n s Su te Mx
EoRBRS b s Bhtaprolpeth e, mbe ARmplifisg phgppacological
leﬁa)ys %dﬁ‘%ﬂ&@%?e beMcarkiedut Qﬁﬁ@)%oﬁpdﬂa\ié" acc%%né él“)qge
ng/m) 0.1 /m  polydud/tyr (10 ny
M\RH(IQWMWQ%MI phaniTaeeytically @BQegila))leGsaIZs gCl / m Buf f er I
Enzyme m x 20ul 1M DTT 4ul GST/ Met enzyne(3.2ng/m) =
| Ong/rxn 20 200ul 1M Tris-HCL, pH 7.4 gs 12nml Buffer
20ul 100ng/m BSA qs 2Qfds kiakde fisaypat i on ni xtures
enployed for the Met kinase assay contain the
Reagdmtd i ¢ 25 substrate poI ySihhstrIgngix( Bindl) Cond€&Rration
gg;— S(ﬂiSP and buffer containing M1 and/or M++, DIT,
Wo%R i s buffer. Reactions are incubated for 60
and st opped e addition of cold
Pﬁﬁgé}g or oacét |G;'c acid (TCA t%wgﬁ\?i nal concentration
MACITOMpr eci pitates are collemMed onto GF/C unifilter
E%ﬁﬁiﬁﬁéPaCkard Instrunment Co., Meriden, CT) using a
( te universal harvestEFmﬂPackard I nstrunent

A (198 CT) and the, gfis are quantitated
usi n% r%“égunt 96-wel | i qui éljlé scintillation counter

@B@G&W@r(k@&hgﬁxﬂ)}nt Co., Mer0.0esp/mCT). Dose response
curves -41 WD 2006/ 004636 PCT/ US2005/ 022682
ATP (1ImM) 1 uM

v-ATP (10pCi/pl) 0.2 uCi/ml

Buffer ‘ Enzyme mix

20ul IMDTT 4ul GST/Met enzyme(3.2mg/ml) = 10ng/rxn
200ul 1M Tris-HCL, pH 7.4 gs 12ml Buffer

20ul 100mg/ml BSA

gs 20ml H,0

Incubation mixtures employed for the Met kinase assay contain the synthetic
substrate polyGlu:Tyr, (4:1), ATP, ATP-y->*P and buffer containing Mn** and/or
Mg**, DTT, BSA, and Tris buffer. Reactions are incubated for 60 minutes at 27°C
and stopped by the addition of cold trichloroacetic acid (TCA) to a final concentration
4%. TCA precipitates are collected onto GF/C unifilter plates (Packard Instrument
Co., Meriden, CT) using a Filtermate universal harvester (Packard Instrument Co.,
Meriden, CT) and the filters are quantitated using a TopCount 96-well liquid

scintillation counter (Packard Instrument Co., Meriden, CT). Dose response curves
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are generated to determ ne the concentration required
to inhibit 50% of kinase activity (I1C50). Conpounds

ware@edis3®l ved at 10 mM i n di net hyl sul foxi de POVMBE005/022682

and eval uated at six concentrations, each in
quadruplicate. The final concentration of DMSO in the

ass i % val .deriv. i . ..
B B e AL S R EHR BARhnae civi

V@CHRNCEemp SIS e dissdoRed oF 10 621 id BenclyIRalfoLide ODMSM and
invention inhibit the Met kinase enzyne with 1C50 |
\exklvetedise sinsencegirgtionspearhan gradvyicate: de Epprouscnratan af

I al ues | es h n e pr r . .
RS hER o T3 dp B AR RA QLG i iy

PerRRRYek coeThcidRSsvabgndeNS DAL h=6)ne 1 pF0cess of 10
maki ng and using the invention and are illustrative

r at herThereamponnds ¢fribe inventiomoinhiitibe Meh linage engametvaith ICso

th b th ' ts which, fall wthi h

BT o O 58 TOBFNE R BRI TP Mg Py g than
'Wmﬁ?ﬂﬁ%%gfeﬁ%ﬁﬁgé’ss e ANbHES Al reactions

¢}
wer'e ¢arried ‘out wi'th conti nuous ghetic stirring

under Hie folbwihgpihampledfand pyeparationgdsciie the gemnerdrd process of
evaporations and concentrations were carried out _on a

rieling ars ipes e dRvegHer nd gdluiralyerdinr andEpipg c flighould be
rl?n%gxf%%o%l tﬂﬁrntﬁerégfagg@%tﬁe? CRbYaThatd Y faﬁgﬁﬁ%ﬂgﬁ épirit and scope

puriticatio nts were conmercl a

osfapemvantbne defitsdly thietchomt appentibeherdioyi ng or
purification. Flash 20 chronmat ography was perforned
using silica gel (EMerck Kieselgel 60, 0.040-0.060

mm) . Anal ytical Reverse P@@q\g?ﬁ?s HPLC was performnmed
, . 6

usi ng a Phenonenex Luna nm x 50 mm col um

or a YMEr&dbti6ddSwére Gavfied Quiwith ebatifiiout haghahstiedsCuiied an
mn linear gradient (from100% A % B to 0% A: 100 %

Bjtmaspherss gitygigem of HEoR-oALANRPRIAtAIISI NG CRREBIALgNSaTP

A =.90% H2Q MeOH + 0. 206 H3PO4i = % 20 +

SR B bR, Pl DR Prosi KR ietonggs were
NiBed affeePiRtdivitheutRauRionsl gehidR et diRF ol GveR oReidroiamed
wth a linear gradient elution using H2Q MeOH m xt ures

banhfrénousl giadesrand. viexs vpdds Witlenu Awrgher dryang of pvdicaden. edeston
t 220 f the follow | 5. Shi
e oo BT 30 Bl R sl PSRl B S pioso

ODS 50 x 500 mm (flow rate = 50 nlL/mn), or YMC

S 10 ODS 30 x 500 mm (flow rate = 20 nlL/mn). -42 WO
2006/ obud@EaPRIvausRios: (RRFIPLC sas peiformmedorsantiaPlenpmenex

¢ ﬁa%ltSeg fg?nnkr)l& éIOHmII}'lN%lugE olr_| aP %&c?sec%é %% 38 mm column. In
each case a 4 min linear gradient (from 100% A: %0 B to 0% A: 100 % B) was used
with the following mobile phase system: A = 90% H,O/MeOH + 0.2% H3PO4; B =
90% MeOH/H,0 + 0.2% H3POy at flow rate = 4ml./min and detection at 220 nm.

Preparative Reverse Phase (RP) HPLC was performed with a linear gradient

elution using H,O/MeOH mixtures buffered with 0.1% trifluoroacetic acid and
detection at 220 nm on one of the following columns: Shimadzu S5 ODS-VP 20 x
100 mm (flow rate = 9 mL/min), or YMC S10 ODS 50 x 500 mm (flow rate = 50
mL/min), or YMC S10 ODS 30 x 500 mm (flow rate = 20 mI/min).

- 42 -
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ioni zation (ESI Ms) or atnospheric pressure ionization
(APl MS) nmass spectronetry. 1H NMR spectra were

wobdoaionsds on either a 500 MHz JEOL or a 400 MEeCBUSI005/022682

instrunment. 13C NMR spectra were recorded at 100 or
125 MHz. Field strengths are 5 expressed in units of 8

( par t sAnghanprolh @ weRRiRhracRkiatd ¥¢ i ANIRERP ‘HPL@ telec:trospray
peaks, and peak multiplicities are desi gnat ed

fighizatien (BSI M,$)ncgla@n08Pber1@l preissuee jondehtionl GABI 16ES) cniass spectrometry.

bRV B 3o Mo QonEd pR e o 30 NVt = ot B

flﬁéthﬁﬁ\érﬂg 13@’1‘0@&@%&9%1‘&%@01@@@ g {00 ora08"NRRY yF}H’@Qrengths are
reagents : Boc or BOC. t-butyl carbanate;

Shipfdssrsl lemyﬂwraf parts @Blblaﬂhbﬁ, ppNM\{Elakafelﬁ) the solvent peaks and peak
met h hol i n t hanesul f on Dl EA or Dl PEA:
lggb Prgtdﬁyg%hgﬁ@ tgflow;qbﬁ,] sigglet; bi;ggublwwﬂd doublet of doublets;

I&rﬂﬁﬂ&lﬁe@%f gl rgr%) t] Q rlﬁ le@cagﬁﬁﬁg%g% s, ‘ran)%H %ﬁltg[ét,%,oinu tiplet.

loxytris(tri NG
hexaf I'IllmfoﬂhwmghbbEVmBGﬁ}: arg,used for commonly used reagents : Boc or
?Bcéd ohexyl carbodiimd

: EDC :
U ot oot 9 ouspilmathsberrhamates NMM: -

{}%{&Bﬁ?@rﬁ’[&ilﬂ@ M?Tmet'hgl?éghltf tES{?el?ﬂ%&r ]33]1%@% %%sr%tplyﬁﬁlylanune or

(H1ig's hiagey NMP i MintiphpaEdliindne) BOPatidear OpRAmALM -8 -
TBTU. O (1H benzotri azol -

iyl%ﬁna(rtrml@@lylmnm&hoapmnﬁyn bexpiluorenbesphaie; BHGble3at e

d
BRI B MO e R oo
hydtochlNrie NRN-ro6inr tampéraptie rtgrrbtémlsuemfel waromsghp $ith adhfhute(s);
DI BAL- H:  diisobutyl al um num hydri de; Na(OAc

JodraRi bﬁon@ératy@seyémoehwhpmm h%ﬁﬂﬂorgpimp]@atc,cTEEU u.0-(1H-
EFﬁﬁthLiiol 1@&9}? fF %E{E?I e’tlﬁ;bﬁ%%% teﬂ;ﬁaﬁﬁ?ré}g]%mte DMAP: 4-N.N-

fﬂnﬁ&lh?laﬁﬁﬁfﬂ?ﬁﬂﬁl@i Homuﬁzdro%dyB%zoznazole HATU: 0-&7 -azabenzotriazol-
-azobi si sobutyronitrile;  DMSQO dinethyl sulfoxide;

N@éNN HABNoteiramethalurouwn; heW@ﬂMﬂmosplmt@mBAdu-Hyl

W@pgﬂﬁ@g@ﬁyﬁﬁ%’a&@c)@ﬁh i Hiagsexybppbydride; HOAC:

dbeﬁio’ﬁéﬁd GHAC fri fludo AeXAVEE iHNIDS: ithhm Bis Etn%le@hyliﬂyl)%e m-
N - 43 WD 2006/ 004636 PCT/ US2005/ 02268

f—P(BsA FM@O&@@OW@R&O@ agidt AJBNY2,20bndhdsisobiulyranitild]
HME%I Hlmetﬂ/ Xﬁgxp erf\XeéN acetonitrile; MeOH: methanol; EtOAc: ethyl
acetate; DMF: dimethyl formamide; THF: tetrahydrofuran; DCE: 1,2-dichloroethane;
Et,O: diethyl ether.

EXAMPLE 1
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(2-phenyl acetyl)thiourea 0 ~ NHN, , OHNS5 A
6- (1- Hydroxy- | - et hyl - et hyl ) -5-net hyl - 3H-pyrrol o[ 2, 1

wo A48 ri azi n-4- one A mixture of 1.9 kg of PCT/US2005/022682

5- net hyl - 4- oxo- 3, 4-di hydr o- pyrrol o 2, 1-

f]1[1,2,4]triazi ne-6-carboxylic acid ethyl ester,

PI- RN estoof j € es. .
descri bed i ﬁ(@ﬁ%hl?%gg&%{ég?égﬁﬁg{bé%? %%@gg%?%‘nﬁ %g)rx?’ )aﬂhenyl) 3
No. 09/573829, and 10(Ztphénylarety])thidmresas prepar ed

under an inert atnosphere and cooled to -10 C. To this

m xture was added 14.2 kg net hyl magnesi um chl ori de as

a 3 Msolution in THE at a rateg o nmaintain the

reaction tenperature < 35 C. \Thellreaction m xture was

held at 25-45 C until conpl 7 thBn cooled to 0 C A

sol ution of 9.9 kg anmoni um Naride in 36.7 kg water

was prepared and cool ed t8H5 C. The organic reaction

D 5 (LR R RV BB B g T2 i Rl

C. Theogghases were allowed to settle and the | ower
aqueous phase drained off and re-extracted with 9.5 kg

addi t i dmaixtureef I8 kgiot Saasihylreexo-drgdihydropmyasial 2)as

. 6. . mxture washed with 7.6 k
JSaghiBatde RIS B T ol 85l borate (e
rgacdduy debotibed &n, Wasitell iSkdiey Biflont cAtbrSSriteNb. ¥91573829, and
renmoved in vacuo (tenperature < C) to about 1/3 the

o/ Yk af THE| wavereparddindenamainetEa@icsphers aadaeoledid HO °C. To this
BRSO Bl Fu e i gin T o
SSh peabpaherbor it 8 35 T RRTIER, yos i

415-45 YO untplrcdiptete, thén dodled to 0 °C. A solution of 9.9 kg ammonium
6- f 1- hydroxy-1-nmethyl -et hyl)-5-methyl -3H pyrrol o[ 2,1
Zhlariglen 36 7] kgrwagern wasprepasedpnd-roglesifoist 3. dhe 9azagB%eadtion
D0l o8l 4. 9,206/ 004630, RET! U520081 922082, 9

gﬂllkﬁla?teﬂﬂﬂefit&éid‘tﬁd@@ %e?h@{é@ wWelrd Slowet t8&EHIe ah@ W ower aqueous
ottom flask as equi pped wth nmechanical stirrer

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 leve] 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
produce 1.5 kg 6-(1-hydroxy-1-methyl-ethyl)-5-methyl-3H-pyrrolo[2,1-
f11,2,4]triazin-4-one with a purity of 96-99%.

O

== NH
HO—\ N‘N/)
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and a cooling bath of ice/acetone. To this was charged
20 g of 6-(1-hydroxy-1-nethyl -

we@dvglod4636 met hyl - 3H pyrrol o[ 2,1 f][1, 2, 4] tri azPOF/ASTINE)22682

10

15

20

25

235 nL of THE and 47 nL 5 50% aqueous hydrogen
peroxi de. An exothermfrom-7 Cto 7.3 C was observed

2B, o- SR PRR IR Py RBlath A2 i e, £

met hanassk gt 8-nack, doddeottdth MAsk,as bgﬁp' &with enechanical stirrer
tenperature between -5 C and -0.7 C. The sol ution was

s¥drg gapling bath of isefecepmen gthifiwag chapged 201 elydroxy-1-methyl-

i SRR s bR E1- AE i Shi PSR, of BRI g
t1 52%9@ 2§@uS UySRbet pabxidt. ABeothdm\Bo@I-7 °8%0 7. INRHFEB oBRFed and

L 28% aqueous anmmoni um hydroxi de over 40 nin, at
1the @ixgrebeogmeprelutiont le éis was adtedarmre-catled sdntion of 28.5 mL

BB ke e R s tinnie Ry EPS fum. Zepifafeapatmmberveen
agUeONR LaVRF MRSoRNbA 3k S 42 28GoFbs n&{f‘ﬁgﬂﬂﬁﬁ@ Wlicated

§
organi c layers were conbl hed and concentrate
r ea@itnngasdthpldte; ibacdh\tgitture Was tihchéd, Gkhile| Keepirig Was -2 °C, by
added 250 nL water and the concentration conti nued

ulding igBortion 3Yiseiel acaeledselition b ¢ . mipieater) 89 g NaRs and 128

filt d d th Kk . h i th 25, .
B 7E P e B LD Br 0 M ALl 2 Gymhe mixture
Si&d dtRFEAP rd 8 tenbicrtlie thR2ERARS g,@mvay@jeg lihd h@esbkfledest was
12.51 g of 6-hydroxy-5-nethyl-3H pyrrol o[ 2;1-

fidgative. Zhe laysrs werd-sepreated s1dde piredous 1961 596 priracted wit0100 mL

Orfle, Tt Oop i 1eeryofdre BesBiipPh e o BB, 20 Gvifg oo
f dolivene TH the A&k Suly ¥las 834250 ML Wa%%n@ fiheZcotckifiration continued

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

[inti2 88 jntlr phsvilvend was esmov28. Bhetslyy vfas filtered and the cake was washed
di j r qpyl et hyl am a 7.0 kg of THE was, cooled to
iR 2t BB pe R mibacs ottt Jom oy AR tien g the
R4S coR AR WA B JiBR RHLEEE-Hf G ogy-20nShylT: @asg -
vvés sticrred untglﬁl t 1e reaction \Agsog%nqulg%l% PL (’S{Qﬁ

t/fid 2 Aiided-cnk, 73 Yo yiale, Mo added, fol | owed by 20.6

kg of 15% aqueous potassi um di hydrogen phosphate

sol ution. The phases were separated and the organic
was washed with 10.2 -45 WO 2006/ @P4636

PCT/ US2005/ 022682 kg wat¢r. khe dfrgani c phase was
filtered, then distille de cumm with a maxi mum
tenmperature of 65 C { t iQn olyene can be added
and distillation N

(9))] 2,2- Dimethyl-propionic acid 5-methyl-4-0x0-3,4-dihydro-pyrrolo[2,1-
f[1,2,4]triazin-6-yl ester
A mixture of 2.9 kg 6-hydroxy-5-methyl-3H-pyrrolo[2,1-f][1,2,4]triazin-4-one,
4.6 kg of diisopropylethylamine and 17.0 kg of THF was cooled to 0-10 °C, then
treated with 2.6 kg pivaloyl chloride at a rate to maintain the temperature < 20 °C.
The mixture was stirred until the reaction was complete by HPLC, then 17.8 kg of
toluene was added, followed by 20.6 kg of 15% aqueous potassium dihydrogen

phosphate solution. The phases were separated and the organic was washed with 10.2
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continued until the concentration of THE was < 8% and
the total reactor volunme was reduced to 31 L. The

W0 e®@alobd46g) sl urry was cooled to 20-25 C and t reper/@82005/022682

with 20.3 kg 5 heptane over 1.5 h. The slurry was
cooled to 0-5 C and held for 1 h, then the solid was

Cl?%%vgt% eﬂlh %}‘ga{nﬁé o%{ 2 {NQQ flﬂ&gdg@lﬂ? gis{iﬁe&/ Jlr?deg vﬁ"cu@mﬁgitﬂg

Ionic ac

nibbiyHund tempara’smé ol 6hyar adgyionsltehiénelcdn] deladdedhid digdlilAon
6-yl ester with a purity of 95- 99% CI N OO0 N
1gpnfypued until the concentration of THF was < 8%, and the total reactor volume was

gr]:_eé:lgle trtg_fi?&ni‘h%e%% Jél(ngr Wz:lls cf e:cli tc2> ,26]2%!’ & a%r{dntreaté(i with 20.3 kg
é{ﬁ%@%‘vexﬂff 9%OTRe ﬁms%r A EORYE FPH- ?[° al1d held for 6 h, theln the solid

2,4]triazin-6 pi val at e

phmpﬂhcwé bpfitcdtionrand €rie@ tdyield, 4.@ kg 4f miedl)ne&lyﬂprd@lldi&c acid 5-

(0. , 2.80 mml) was added tol uene

rl@gfgﬂn% - pyEOlolS 111d ?C4]F%%Zﬂlr6ﬁ6 GFter wﬁa atPH@FY of 95-
ed to roomtenperature. The m xture was dil uted

Wi th ethyl acetate (10 nL) and water (5 ni). The

organi c | ayer was separated and dried with sodium

sul fate, concentrated in vacuo and purified by silica

gel flash chromatography (el tedfMth 1 - 25%

Et OAc/ CH2C12) to give the titl ound (250 nmg,
78%) as a white solid. 20 P\l N ON, J ON
E) 4-(2-Fluoro-4-nitropberdoxy)=5- hyl pyrrol o[ 2,1

f1[1,2,4]triazin-6-yl piv te -46 WO 2006/ 004636

10 PCT/ US2005/ 022682 To a m/xture

15

20

ﬁp ch % ghfoggté-%'tfy F ol 5, 1A, 2 ditetastn bl piccints © Y/

To a mixture of 5-methyl-4-oxo0-3,4-dihydropyrrolo[2,1-f][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/CHCl,) to give the title compound (250
mg, 78%) as a white solid.

0
O?’ \ N ~ N/)
E) 4-(2-Fluoro-4-nitrophenoxy)-5-methylpyrrolo[2,1-f1[1,2,4]triazin-6-yl

pivalate
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ng, 0.94 mmol), 2-fluoro-4-nitrophenol (176 ng, 1.12
mmol, Aldrich) and K2C03 (154 ny, 1.12 nmmol) was

wa@cdaedodobd (5 nml). The reaction was stirred atPCDUR2005/022682

tenperature for 24 h. The reaction was quenched wth
water (5 nL) and CH2C12 (10 5 nL). The organic | ayer

was sopgs High LB ldapie St R0 SARSEDSBIAE 250

in vacuo, and pur
cxhg,o(hm agnap Ryflebutsidophcnbl {176 024 % 1 250,/ AAHRICH) 2 dtKyCO;

thetltle conpaund (16 44% as a white
ﬁ? &g 142 mpel )@/qrg% IR&E\@ nn)Eb ereactlon was stirred at room

%ﬁ) ,ga@? F-A] 'nf%qe{mw)s e ﬁ%ﬁ%&%@&e} Bl and CH,CL, (10

4P -ThHewog i dlapértwds) sppeeaed,ydricd-wieh mdlm 1PAt0) condentrated in
f1[1,2,4]triazin-6-yl plvalate$80 0.2 nml) in

THqEUQ. POAPPrified bﬁ%@@g?l flash chrogratogaphyAciiadrvike bH 26 %12 0
TGl g1 le e e o Budd 118 F A WHieitosd on

(5 nm) and H20O (5 nL). The organic 15 | ayer was
separated, dried with sodiumsulfate and concentrated

in vacuo to give the title corpouwgdNP52 ny, 85% as a
yellow solid. F/ N2 \ I 0 \ ON-N Q

4- (2- Fl uor o- 4- ni trophenoxy) - 6o oxy-5- et hyl pyrrol of
2,1- 20 ][1,2,4]triazine o sol uti on of
4-(2-fluoro-4-nitrop 0 et hyl pyrrolo [2, 1 f]
[1,2,4]triazin-6-0l ( NO. A7 mmol) in DVF (2 ni)
was added Cs2CO3 (65 ngy, O. 2Nmml) and the m xture

B ok (2B iy oBher oSk iy p R T 20 Lol

i odi de I'n
t he r ébcég scduumod)ﬁﬁ {Bflvavast- mﬁophenaxgﬁSanetHWpYrmlozz h.

}ﬁ; rlﬁtarﬁzgnog—y pi%aﬂgse&(a rﬁleg? (% tmr}no t) m%PIS’S(l nn1f12) \x?ar;daddedoa g051ut1on
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.
FU NOg
0]
TN N/)

G) 4-(2-Fluoro-4-nitrophenoxy)-6-methoxy-5-methylpyrrolo[2,1-
fl[1,2.4]triazine
To a solution of 4-(2-fluoro-4-nitrophenoxy)-5-methylpyrrolo[2,1-
AI1,2,4]triazin-6-0l (52 mg, 0.17 mmol) in DMF (2 mL) was added Cs,COs (65 mg,
0.2 mmol) and the mixture was stirred at RT for 10 minutes. A solution of methyl
iodide in DMF (0.2 mL., 0.2 mmol, 1 M) was added and the reaction solution was
stirred at RT for 2 h. The reaction was quenched with EtOAc (5 mL) and H,O (5
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WO 2006/ 004636 PCT/ US2005/ 022682 mnlL). The organic
| ayer was separated, dried with sodiumsulfate and

w@omehMeB@t ed in  vacuo to give the title conppCmusz085022682

ng, 65% as a yellowsolid. F/ NH2 O N O NN 5 H
3- Fl uor o- 4- ( 6- met hoxy- 5- rret hyI pyrrol o[2 1

fI 1,2 4ltri.azi n-4- on nz soI tion
b T e B by GRETRAR O ud Sne ot s RapGptea in
szl'uo {d %1{16 ﬁle%tlé]ctofﬂp@ﬁhc[‘QS(rﬁ %Y%) a]ylallm ' n_THE
was added MeCH m.) followed by zn (100
ng 1 5 mol) and NH4C1(43 nmg, 0.80 mmol). The
reaction 10 was heated at GOFQ for 3 . h. The sol ution

was filtered through Celite(r) r(!'Z')encentrated in
vacuo. The product m xture was fied by a SCX
cartridge (eluted wth ammofi'a ™ nethanol (2 M to
give the title conmpound (M5 509 as a white

solid. SCN 15 C 1) enyl - I t hi ocyanat oet hanone To
a solution of NaSCN (49 ;NQ#60 mmol ) in EtOAc (2 ni)

was added phenylacetyl chloride (0.066 nL 0.50 mol,

Ay | A FldoRoa-@vinethoRy B-methylseteloj200/101,2,4]triazin-4-
2- phen){I -1 -thi ocyanat oet hanone. After 10 m n,
conpl etlownberizenp@ineeacti on was 20 deternined by

react 'qu an&ﬁ‘é’{g ﬁ{mr%fh@m'ir% ﬁ?o%g)o LTS S(aél‘l"ﬂaeﬁlylpynolo[z 1-

4 (pheny oxy Frespo
i1 ocAlanaie (86 mtgw oA snEel ecTEE (DY hiOMeaESldell Mé@HQﬁa mL)
The 2-pheny I-I-thlo%%anatoethanone was used

cpr@\Y@d}_gy ap(msmg,. ]s%nml@lb@ndoNHzt L8 g, Ooif} mmobailhe Feaction

uar o- 4- t hoxy- 5- rreth%i]I pyrrolo[&, 1
f\@a[sﬂlegtegl]at @Q (afq)rrﬁ h_ he SOlU.thIl was filtered through Celite and

FORRTRIREE vbist) Do BroanersBBhY wh Plrtlif T 51X giicee eluted

3pith def@n-if %é@%ﬁpm dEve M{eﬁﬁferc%hﬁ{o%n&- (fSng 560‘7?%%| a) white

1,2,4]triazin-4 ylo enzenam ne
isoli€H2C12 (1 L) was added a sol ut| on of

SCN
7O

I 2-Phenyl-1-thiocyanatoethanone
To a solution of NaSCN (49 mg, 0.60 mmol) in EtOAc (2 mL) was added
phenylacetyl chloride (0.066 mL, 0.50 mmol, Aldrich) to provide a 0.25 M solution of

2-phenyl-1-thiocyanatoethanone. After 10 min, completion of the reaction was
determined by reacting an aliquot of the reaction mixture with 4-(phenyloxy)aniline to
form the corresponding thiocyanate which was detected by LCMS(ESI") m/z 363 (M +
H)*. The 2-phenyl-1-thiocyanatoethanone was used directly without isolation or

further purification.

)] 1-(3-Fluoro-4-(6-methoxy-5-methylpyrrolo[2,1-f][1,2,4] triazin-4-
yloxy)phenyl)-3-(2-phenylacetyl)thiourea
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2- phenyl - I -t hi ocyanat oet hanone (0.133 niL, 0.033 nmol,
0.25 Min ethyl acetate). The reaction was stirred at

WO owaiobessper at ure for 20 m nutes, concentr at edPCTIUSHO8G22682
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5 and purified by silica gel flash chromatography
(eluted with 1 - 25% Et OAc/ CH2C12) to give the title

d_ (8 09 I il .
?nggggfo Bg&k}%%ﬁngf@”ﬁ ?‘—3{&?67%@ aOC‘Peh o%ylsfgy[? g-fﬁH ,_?U%lazm-#
Zyléiyfﬁéﬁze@ﬂine 7.8h mozé lﬁmol?/ﬁ@@ﬂ%@lz (3 kﬁL)Swa?sﬂaddédia sdtiion of

)., 44 (M+ H+

1Z}PE(19(1\7‘I1>EEOQY&R2W06&&I&D@](O®3B ngd.,0. 03/3 Iﬁl‘ﬂ@l \ NJM in ethyl acetate).

f fgreg(l:tllﬁj_)}gl.[“?a[sél- &gd gﬁ&gg%ljnﬁﬁrgﬁy? %IOI' rIIr]i(I)lu%L doncentrated in vacuo
( aala 4 8% Qa8 BYI £l AR ShdmatdPry ] BlutedMitdl L 23% Etopaé/cmaz)

- Fl uor ophenyl ) - 1-t hi ocyanat 6et hanone To a sol ution

ctb gNaﬁﬁ‘Nu(ld@omgourﬁ (60 mpi0ph)i as aftaleryello® solijl. EANMRJEDCL:) &

X5 (o R PR 298 Ysa GuBD Lt fmettog HusematD, S85(s, 3m) 3.74
| f
AABALf 2??&&%‘?‘3‘ ?Sit3§‘89]§“§?%cygﬁ7§?‘c??t GRRADEON OL o

whi ch was used directly wi thout further purification.
B)
1- ( 3- Fl uor o- 4- ( 6- et hoxy- 5- W&;ﬁ%?m o[2,1-f][1,2, 4]

triazin-4- H

yl oxy) phenyl ) - 3- ( 2- (4- FlyerqphienyN hi our ea
The title conpound was p ar ed frm
3-fluoro-4-(6-nmethoxy-§ th§| p)f?rol
fJ[1,2,4]triazi n 4 yl oxy) benzenam ne and

2- (4-f1 uor ophen thiNocyanat oet hanone in a simlar

manner as descr fwor AConpounds H and J of -49 WO
2006/ 004636 PCT/ U52005N022682 Exanple 1. "H NWR

7%%?10&-:@664%4}1%% %etléﬁ?ﬁ é}ﬁ%fml 274,151?’%@? 4 &{Qg’)phenyl)-}

3.71 (s, 2H) (Z-(Mubﬁoplﬁﬂyl)ad\&ﬂﬁﬁidurém/ z 484 (M +
H)} 5 EXAMPLE 3 H H F NuN

SCN\H/\©\
© F

A) 2-(4-Fluorophenyl)-1-thiocyanatoethanone
To a solution of NaSCN (49 mg, 0.60 mmol) in EtOAc (2 mL) was added 4-
fluorophenylacetyl chloride (0.066 mL, 0.50 mmol, Aldrich). The reaction was stirred

at room temperature for 1 h to give a 0.25 M solution of 2-(4-fluorophenyl)-1-

thiocyanatoethanone in EtOAc, which was used directly without further purification.

B) 1-(3-Fluoro-4-(6-methoxy-5-methylpyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)-3-(2-(4-fluaorophenyl)acetyl)thiourea
The title compound was prepared from 3-fluoro-4-(6-methoxy-5-
methylpyrrolo[2,1-f][1,2,4]triazin-4-yloxy)benzenamine and 2-(4-fluorophenyl)-1-

thiocyanatoethanone in a similar manner as described for Compounds H and J of
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1-(4-(6-Chloro-I-nethyl-IH pyrazol o[ 3, 4-d] pyri m di n-4-

W@ b@spd4636 f | uor ophenyl ) - PCT/US2005/022682
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3-(2-(4-fluorophenyl)acetyl)thiourea F/ NN HOIl S O
I/ F 10 A

e NN 8, i o T SBRED 8L, 1,
ey s S e SR P TT o 4 D GRS e 44

1M K lYyanat oet hanone (prepared using a simlar
procedure for the synthesis of 15 Conpound A of
Exanmple 2) in EtOQAc (1.6 nL, 0.4 mmol). The reaction
was stirred at roomtenp t r 20 m nutes,
concentrated i n vacua andﬁgg‘rl\?t?lﬁgdyby silica gel
flash chronat ogr aphy (FI ut edq/vitmh 1 - 25%

Et OAc/ CH2C12) to give i C (100 ny,
95% as a white solid. S O

1-(4-(6-Chl oro- 1-net hyP-I H ] pyrazol of 3, 4-(ﬂ pyrimdin-4
-yl oxy) - 3- Y XN

f 1 uor ophenyl ) - 3- (87 (4} f | yor ophenyl ) acetyl )thiourea To
a mxture of 1-(3-MN7u Nﬁ’%ﬁhydr oxyphenyl)-3-(2-(4

f1 uorophenyl ) acet y()thi ourea (24 ng, 0.075 mmol),

4 . . ) g
SO s S S AT S0y
1958, 25 23, 852Z3-2-(wfldossphesyl)fcetf)ihiuglai s herein

i ncorporated by reference) and K2C03 (10 ng, 0.075

nmol ) was added DMF (2 nL). The reaction was stirred
at RT for 24 h. -50 WO 2006/ 094636 PCT/ US2005/ 022682

The reacti on was queqcked W\E(bN S 2. m.) and CH2C12
(5m). The organic Ia wag s @
sodi um sul fate, cofge at edSi n OB

dried wth

= purified by
reverse phase preparative HPLC to give the title
cA)pouhB-Fhmro-4aaydrégyphens])e3-(@r{4-Huoxphienyl)ave(yEshis)irea

mz 45{0 S %ﬁﬁ&'} gf 4-gnuno-$—ﬂhgro%henol (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
at room temperature for 20 minutes, concentrated in vacuo and purified by silica gel
flash chromatography (eluted rwith‘ 1 - 25% EtOAc/CH,Cly) to give the title compound
(100 mg, 95%) as a white solid.

B) 1-(4-(6-Chloro-1-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)thiourea
To a mixture of 1-(3-fluoro-4-hydroxyphenyl)-3-(2-(4-
fluorophenyl)acetylthiourea (24 mg, 0.075 mmol), 4,6-dichloro-1-methyl-1H-
pyrazolo[3,4-d]pyrimidine (15.3 mg, 0.075 mmol, preparation: J. Org. Chem. 1958,
23, 852, the disclosure of which is herein incorporated by reference) and K,COj3 (10
mg, 0.075 mmol) was added DMF (2 mL). The reaction was stirred at RT for 24 h.
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HHF/ NN~ Ol OOI/ F HN\ fO N ) N
4-(2-Fluoro-4-(3-(2-(4-fluorophenyl)a ) rei do) phen
w@xypAbteset hyl pyrrol o[ 2, 1- f][1, 2, 4]tr a2| - 6- BCT/US2005/022682

et hyl carbamate 10 F/ N0O2 OHN\ LN O3 NA)
4- (2- Fl uor o- 4-ni trophenoxy) -5-net hyl pyrrolo[ 2,1

fﬂh[e %ea%uél: tak gaéﬁ&héd ¥dth x@a&é}x!z GAT)OANRLE, CLO(AIN Xihe ro?aﬁfc layer

I'uor o- 4- ni trophenoxy) - 5- et hyl pyrrol o[ 2, 1
]wa’s sdﬂ’aratbdtzdrwdﬁmdi sodfatn sgfat€) cosentmietl in Gompend guiied by

mer a%afsaaramﬁl’fé&%ﬁé‘&%ﬂ%@cwﬁw%%%@ﬁ%aWhﬂe

$biid.r @p)rmquwgw ure for '2 h. The reaction was

quenc wi'th water (5°nmL). The organic |ayer was
separated, dried and concentrated in vacuo. The

m xture was purified by r omat ogr aphy (1-5%
Met hanol / CH2C12) to give é*giﬁﬁﬁ corrpound 20 (12.5

ng, 329% as a white solid. -51 Vm) 2QP6/ 004636

PCT/ US2005/ 022682 F / NH2 N NJ B)
4- (4- Am no- 2- fluorophenoxy) Ip rro
f1[1,2,4]tri_azin- -yI etd rba 0 a~&8Mwtion of

4-(2-fl uoro- 4 |_<op enoxly) - 5- mathyl pyrrol o[ 2, 1

" N

\ N\N/)

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

FUNOZ
0
=" N

(o] \ N\N/)

A) 4-(2-Fluoro-4-nitrophenoxy)-5-methylpyrrolo[2,1-f1[1,2,4]triazin-6-yl

O
HN

ethylcarbamate

To a mixture of 4-(2-fluoro-4-nitrophenoxy)-5-methylpyrrolo[2,1-
f[1,2,4]triazin-6-0l (25 mg, 0.082 mmol, Compound F of Example 1), DIEA (0.017
mL, 0.1 mmol) in CH,Cl, (5 mL) was added ethyl isocyanate (0.078 mL, 0.1 mL) and
stirred at room temperature for 2 h. The reaction was quenched with water (5 mL).
The organic layer was separated, dried and concentrated in vacuo. The mixture was
purified by flash chromatography (1-5% Methanol/CH>Cl,) to give the title compound
(12.5 mg, 32%) as a white solid.
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5f][1,2,4]triazin-6-yl ethylcarbamate (12.5 ng, 0.033
mol) in ethanol (2 nL) was added Zn (20 ng, 0.3

wonwb)posmsel NHACI (20 ng, 0.37 mmol ). The react POTUSRS5/022682

stirred at roomtenperature for 1 h, filtered through
CeliteO and concentrated in vacuo to give the title

conpound (8 ng, 70% as a white so |th%I:NOI ~ 10 F
C) 2-(4-Fluorophenyl)acetyl i soc
sol uti on/ suspensi on of 4-fluor oacet am de (77 ng,
0.50 nmol, see ¢ ral by, d. Chem 2003, 46,
4333- 4341, the di scb-ms-dge xch is herein

i ncorporated by refere ' | or oet hane (2 nlL) was
added oxal yl chloride (0.1 “15( , 2.00 mmol). The
reacti on was heated at 80 C for 24 h and then 70 C_for
ByO  4laymiby- z-ﬂherdpmoxykfsmetﬁylpmom,iﬁlHdﬂtl‘lazm-@yl
di ssol ved and the reaction was yellow. LC M5 analysis
f oundethylsaghamateh a nol ecul ar wei ght of 211

corre l -4-nitroph -5-methylpyrrolo[2,1-
2-(4- iggggfgﬂﬁehgﬁ)qu@%% calllr1 Y rrg?%xwr esul %rlpry]/g from

5 AVEPA{HiNgnGlyl ettt dastnmyan Elides migf 003 Fremicihisl ethapgh (2 mL) was
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25

;Efﬂ%:%n?(nglﬁ\%s Qf%?)%ﬁﬁ%ﬁlgaé g&; B\}& d‘m%ﬂl\ﬂ eTI?e Qéacuo%\%as stirred

Fhigony eRoPRH ot dbis e E el vEA fkitatc i PRl o

di ch or et hane M soI ution of
Evedng it ?‘6’&?10 H§%§%g9?)?g%§§%ﬁg§??l n di chl or oet hane,

whi ch was used directly in subsequent reactions. 25
0) '

4- ( 2- Fl uor o- 4- (3- (2- (499N1gr0 | Yacet yl ) ur ei do) phen
oxy)-5- nethylpyrrolo[2,1 [1 triazin-6-yl
et hyl carbamate -52 WD 2006/°0046 €T/ US2005/ 022682

T [ uti f
4?)(2 %UFHLSPQH?\%FBMéma@tﬁEt hyl pyrrol o[ 2, 1
f1[1, 2r f{l %@Ea%lé&‘fﬁenx %%QYﬁ%ﬁﬁHﬁ%@etMem m% 038 mmol, see

mml) a solution of

?eﬁé’raﬁ}b yopeEhenyh.) 2603, ¥b, 4336eipahahe diselosdre of waichns herein

chl or oet hane The reaction stir
{inerppratedip slorens) i diteh a2y i AiEq 8y htSde .17
consu t | O ‘i’lfhﬁSt al, G%%féaqt%fiﬂ%bac §p§4 Ha%h W 7(‘?@3 for two

resi due was suspen ded

'_[cﬁléjye?? Fl'ﬂé’ilm@ nrﬁoit'o'f e RUdE Baddivelvedentlithd Ea«':tmmmﬂ’whllow

trate was purified by flash chrorratogragql(i/ -
mwsjmahyslsefouﬁd & peakt with & necdeqydau epighi of 41 hgerEesp %ﬁo methy

solid (conbi el]d 5.9

1@(46§u(%rgph )acet c arflgte rﬁr_ﬂ?t:m%f_) % qdléﬁéﬂﬁg%i(%é%asrﬁe with
1H) 4 . 7606 Aflcriditvaslconcrated R@ckzio, give 28el(ow sldiy., The slurry
was redissolved in dichloroethane (2 mL) and again concentrated in vacuo. The

resulting residue was redissolved again in dichloroethane (2 mL) to givea0.25M

solution of 2-(4-fluorophenyl)acetyl isocyanate in dichloroethane, which was used

directly in subsequent reactions.

D) 4-(2-Flu0ro-4-(3-(2-(4-ﬂuorophenyl)acetyl)ureido)phenoxy)-5-
methylpyrrolo[z,l-j][1,2,4]triazin-6-yl ethylcarbamate
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10 7.10 (m 2H), 3.73 (s, 3H), 3.36 (m 2H), 2.48 (s,
3H), 1.26 (m 3H); MS(ESI+) mz 525 (M+ H)+. EXAMVPLE

wW®20deM46B6 N N O | S OF H\ ~-NO NN 15 PCT/US2005/022682

4-(2-FIuoro-4-(3-(2-(4-f|uorophenyl)acetyl)thioureido)
phenoxy)-5- nmethylpyrrolo[2,1 J][1,2,4]triazin-6-yl

et hyl gar 1l _ _

4-(4- gﬁ]aﬁ%@%ﬁi Ioﬁgr%pﬁﬁhgt%y 8 hetnﬁy?') N %I}eg)lTonfyfrOIO[z o

f]H 1,42&1411111#6 ﬂmthyl@afcgdmﬂé (30 mar @ammdmm@ﬂz@z 0RR\L) was added
aration

ETorHiDh e haes POt isowPnate (3 o GG Wit ishlorgethane).

5
18 SRR A LIATEN S ARl 0 2L aqy B bt
‘d@fisuﬁiptﬂ’oﬁ%ﬂ staiting@arbatrerg @hamikrd wes dod&entmm:mnmm ] the
in vacuo and purified by silica gel

ertbwarsgrasnied @) rmtbwqha%ﬁﬂered%%ve El@ed&éf/ epRrgupl. dhe

e VS i For RISl By dpfiPro 184 BRuPoPBb Bt ShhBbing as

Z p%fe }IEHbW%(H)ld (cz)l_rf)aﬁnédmeﬁ@ 9 mg 4@%§ mH &MR (%bc%)&m(@ Ss 1H),
8142 (SAH, MI88 (§)1H), 7.BEXMVIRER, 567 6131 \I\H 2@01@/ b@%ﬁ@ 7.28 (m 4H),

bl o 5%3 > 926236, 35t )2 (oL 3t £.28 8, Surf; MEWESD) e

4 gﬁ 0-4-(3-(2-(4-fluorophenyl)acetyl)thiourei do)
% oxy)-5- methyl pyrrolo[2,1
f][l 2,4]triazine-6-carboxylate F / NO2

EXAMPLE 5
H H
F N\n/N
)IOREAGN
— 0 0 F
HN—/< =" N
0o N\ 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-
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
vacuo and purified by silica gel flash chromatography (eluted with 1 - 25%
EtOAc/CH,Cl,) to give the title compound (5.4 mg, 43%) as a pale yellow solid. 'H
NMR (CDCls) § 12.41 (s, 1H), 8.58 (s, 1H), 7.88 (m, 3H), 7.28 (m, 5H), 7.12 (m, 2H),
3.72 (s, 2H), 3.37 (m, 2H), 2.46 (m, 3H), 1.26 (m, 3H); MS(EST") m/z 541 (M + H)".

EXAMPLE 6
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Et hyl 4- (2-f1 uoro-4-nitrophenoxy) - 5-nethyl pyrrol o[ 2, 1-f

WO pdsA46B6 ri azi ne- 6- carboxyl ate To a mi xt ure PET/E8109$/022682

4-chl oro-5-net hyl pyrrolo[2,1-f][1, 2,4]triazine-6-
carboxylate (24 ng, 0.10 nmol, preparation: See, US
Pat. No. 6,670,357, esp ciaIIyH 10Hexanpl e 61, the
di scl osure of which is Fep@ri rcOrporated by
reference), 2-fluoro-4 niher:glC (5 g, M. 125 nmol )
and K2C03 (28 ng, Q.20 @nmol™y was add .

The reaction at 70 C for 20 m nutes, cool ed
to room tenper nL of water was added. The
m xture was fil solid was washed with
water, and dfied to give the title compound (36 ny,

100%9 as a light 15 yellowsolid. F/ NH2 O %"”{\'
ro m}qhyg-(2-fluoro-4-(3-(2-(4-ﬂuorophenyl)acetyl)thxoureldo)p enoxy)-3S-

Et hyl 4- (4- anmi no- 2-f | « Do et o[ 2, 1-f
101,2 4]tri 6{9‘[?1‘??8?1’YEY@gl?bopéawg’tﬁl&?gﬂ{%w&’%%gé636

PCT/ US2005/ 022682 To a sol ution of ethyl
4-(2-fluoro-4-nitrophenoxy) - 5-net hyl pérrol o[2,1 f]]
1,2,4]triazine-6-carboxylate ( O2 mmol) in THE
(1.0 n.) was added MeCH (0.7 [l owed by Zn (130

nmg, 2.0 mol) and NH4CQ (53 np” TS0 mmol ). The

reacti on was heated at, 70 \C ovkerni ght. LC/ M5 anal ysi s

i ndi cated nostly start\ng/5fateétial. The sol ution was
shaken vi gorously and Yhed\bheatgd to 75 C. LC/ NS

anal ysis after 4 h /éF(R/\Bd t he Nesired product and nmany

ot her peaks. The reaction was filtered through a .= .
agar s Ethyll4-@-fluardd-niteoplienoxpr-5-methylpyrrole2daf] e, ¢ rigzine-6-
give 55 ng of a brown residue. The residue was
suspeﬁﬂ'@lﬂ’xﬂ%terHE and passed through an HPLC filter

resul tngnyj 8 of begr 4-Ehlb¥d-§1n§eﬂé§ﬁfiﬁrélb;2,f B2 WRSiazine-6-
concentrated 1 n vatuo to give 54 of the 10 title
cabpoylae @4 nag, & demol prepagation: See, ats¥e. 6.67Q.32, gepeeially

gytie?rgpl\e/:\%tl ,h t%lé tdisfc ors,ltlrrcl,eorf which is hererin incorporated by reference), 2-fluoro-4-

nitrophenol (20 mg, 0.125 mmol) and K,CO;3 (28 mg, 0.20 mmol) was added DMF
(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
washed with water, and dried to give the title compound (36 mg, 100%) as a light

yellow solid.

B) Ethyl 4-(4-amino-2-fluorophenoxy)-5-methylpyrrolo[2,1-f][1,2,4]triazine-

6-carboxylate

-54 -



10

15

20

25

purification. C) Ethyl
4-(2-fluoro-4-(3-(2-(4-fluorophenyl)acetyl)thioureido)

W@ D@6os4s36 5- PCT/US2005/022682
met hyl pyrrol o[ 2, 1f][1, 2, 4] tri azi ne-6-carboxyl ate 15
To a suspension of ethyl

111 1, B aptpfonphab AR BT ST Y oRy S Aithudppaclolz, |-
ﬁ@)z,xmaﬁ%d@-@m%oﬁﬁw(%gméoa 14nm6H i MELH @hmby Wps added MeOH

-t hi’ocyanat oet hanone m., 0.12 mmol ., O. 2? Min b

@ hylL) &dtwerldy ZDorh30 urgi 24 BB (03 Fige 10FHRPD, e
was stirred at te [ af Weaf 5. 7

eadieves honton ea B o B ETg -o TS g indiil s/ irkibg
react | : r t giledrtg7 NSt LOMS
i) CPhel i W Rt e dtaudly o] R heANT |
sl Frr 4GhYFeanal desired prodictand cnamythey padssi rldig reaction was

roduct. The reacti Kk t

tpil‘icre; thragh 2 F@ﬁglcﬁllgegpﬁnvc\lga%é[gaéqe g{as ?@céﬁ%{g& @@é&%gk’ bfg of
urified by, col. . i ; 4n POVLC fil
R T

(QuiiBlg i { YeavBlald. ThediltdrateorasTontanpaiedds vacudipgeve 54 mg of the
solid” "H NVR (CDCL3) 8 25 12.45

) S, .1 .66.(s
it coBpdnd(as a crede mixtere Whigh W&SA}SC& in theplet Sstﬁl? W“&B‘}E further
7.90 (s 1H, 7.41 (m 1H, 7.29 (m 3H, 7.12 (m
PEyICHO8g (g, 2H, J = 7.1 Hz), 3.73 (s, 2H), 2.82 (s,
3H), 1.40 (t, 3H J = 7.1 Hz); MS(ESI+) ni/z 526 (M +
H +. EXAMPLE 7 -55 WD 2006/ 004636 _PCT/ U'gtgoosl 095682 1.5
)H NBthyl 4-Q-Bugr4-(3-(2-(@flugrophenyBpsgty))iBigpreido)phenoxy)-5-

4-(4-(3-(2-(4-11 . t ' id h -
5 et PR ATy G e Batel’ O BICOPRY
HH ?ulS?nSin oflettyl 454 H@iAY-2-fluorophenoxy)-5-methylpyrrolo[2,1-
1- (2- (4- Fl uor ophenyl Yacetyl) - 3- (4- h(i/dr oxyparggigqé Et hi.our

¢Hi1 ot miasimleft-canboxyflatel (mabingFdatds (q mlnyy

A(\I4-dﬂrulo%ohp erllyq)-%gc%angi%eégnone (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

lution of 2-

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. LC/MS analysis indicated mostly desired product. The reaction was shaken
at room 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 (CDCls) &
12.45 (s, 1H), 8.66 (s, 1H), 8.18 (s, 1H), 7.92 (dd, 1H, J=11.4,2.4Hz),7.90 (s, 1H),
7.41 (m, 1H), 7.29 (m, 3H), 7.12 (m, 2H), 4.38 (q, 2H, J =17.1 Hz), 3.73 (s, 2H), 2.82
(s, 3H), 1.40 (t, 3H, J = 7.1 Hz); MS(ESTH m/z 526 M + H)™.

EXAMPLE 7
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m.) was added a sol ution of
2- (4-fluorophenyl)-1-thi ocyanat oet hanone (0.5 ni,

wO2mah04sp®| , 0.25 M n ethyl acetate, Conpound PCD1S2005/022682
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Exanple 2). The reaction was 10 stirred at room
tenperature for 10 mnutes, LC/ MS anal ysis indicated
formation of the title conpoung. ,Z|'he crude reaction

m xture was used directly i i 0
4-(4-(3-(2-(4-f1uoropheng’) etyl)th| our €1 dd) phenoxy) -

5- nethyl pyrrolop2, 1fl [ 1LZ 4] tri azi ne- 6- carboxyl ate
15 To a roomtenp ure sl ution of ethyl

4- chl or o- 5- met hy|{pyr Notho] 2

f1[1,2,4]triazi ne-6-carb xylate (7 2 ng, O. 03 nmol )
(for preparatl on see U S 670, 357

di scl oskthyl 6f(4v(ﬁ1(%-|ﬁ4-|flgmﬁ@l¢qna(l)p%w ‘HFEH’)WHOXY) 5.
f d
;sete gﬁrf re|) | ‘}qg@y %%106\@1?@ ag&&gzméiafﬂ?)xylate

1-(2-(4-fluorophenyl)acetyl)-3-
(4- hydroxyphenyl )thiourea (0.5 nL, 0.05 nmol). The

reacti on was shaken at roofh 28t ature. After 30
nmn, LC/MS analysis i ataﬁ ﬂ@moduct. The
reaction was stirregd-at-rocm t@np ge . overnight.

The m xture was evaporated to dryness. Purification

R S A
cont ar"ﬁor?aioélﬂl%q - MPWBLHI’PF I ¢ FPRGHETTR (055
s ‘;é % d rkolﬁﬁéix??ﬁ% gzg_;lﬁ&fbé f%kﬁs&gaéha@éthanone (0.5 mL,

orone d not” renopve al
o5 el IOIZSQQ in e acesatd t(iimgpousld |A of Exaniple 8).vide reactlon was
washed wi th nethanol and dri ed t/&ég_rOMetheUtle

ctrpd ahr@omemf%mvﬁozd@emms%c flt53isE 4 migtign of the
%&be/?co%_sﬁ)ggn({ efheo &e % g%on]ﬁ% }yg %&r&ﬂ} gn ﬁt% r{e§t reactlon

(m 2H), 729(m ' 411), 712(m 2H) 438(q 2H J
7.1 Hz) , 1.40 .(t, J
1 stthym«ﬁ@ f% (%ﬂg?)mepwwsémmhwyrm]%@%u =

4 (2 I'—'Pffgqé’-y 5“{1'32/ ]25 ]494#\%'&951 @566%/1-'1)%3&1& yl ) t hi our ei do)

phen loxsfc) a ﬁ)'on{@hﬂ))éfamté soluabR oflethy] 4cior} §-metinilpyreolgl2, 1-
pi val ate

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-fluorophenyl)acetyl)-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%
methanol/dichloromethane) provided the desired product contaminated with
impurities. A second purification by silica gel chromatography (1-6% Ethyl
acetate/dichloromethane) again did not remove all of the impurities. The resulting

solid mixture was washed with methanol and dried to provide the title compound (6
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To a m xture of 1-(3-fluoro-4-hydroxyphenyl)-3-(2-(4

10 fl uorophenyl)acetyl)thiourea (60 ng, 0.19 nmol,
w@powmsds A of Exanple 3), 4- PCT/US2005/022682

chloro-5-nethyl pyrrolo[2,1-f][1,2,4]triazin-6-yl

pi valate (50 ng, 0.19 mmol, Conpound D of Exanple 1)

and_1.4-di a b| C
@g,@msy SR R B3R Blode . 16
& Cenbrat ed),i438/ aH JHEWelH
PéﬁgsmgyRigﬁg?ﬂ%gygﬁnﬁ?nagﬂchroéato gaphyﬁ? ?
&wzl(s 2H)12.82 (SIINECH (¢, THIC17) Ho); HISE sz/ﬁ &@“H)
compound (91 ng, 86 % as a white solid. 1H NWR
(CDC13) b 12.40 (s, 111), 8.54 (s, 1H, 7.87 (m 3H),

7.29 (m 4H), 7.12 (m gHAMPLES(S, 2H), 2.43 (s,
3H), 1.39 (s, 9H); MS(ESL) nhz 554 (M+ H+ -57 WD

2006/ 004636 PCT/ US2005/ 02268 NMPLE. 9 HF NYN)r

N~ :1aSI1 OO-~ NO-

4- (2-Fl uoro-4-(3-(2-pheny I )$h| Bur henoxy) 5

-met hyl pyrrol o2, 1O f\[1, 4]tr| azin-6-yl pi vaI ate

H F NuN \

1- ( 3- Fl uor o- 4-hydr P -3-(2-pheny|acetyl)thioure

a To a solution of 4 n1hm 3- fluorophenol (50 ng, 0.3
in was. ad Q| u

D ohbrl2-Flaone dgidAdokabiio L psetg Bt dalpfenqzyy sy,

in 10 ethyl ﬁ?t%&ﬁ)égrolmgﬁg AerRbin-630plvalate . The

reaction was s tenperature for 20
m nut §9%,a hid® o naByfRioso- nmdmyplmbnfybmﬁu%n of the

AHENC MR e T
chloro-5-methylpyrrolo[2,1-1[1,2,4]triazin-6-yl pivalate (50 mg, 0.19 mmol,
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,ClL,) to give the title compound (91 mg, 86 %) as a white solid.
'H NMR (CDCls) & 12.40 (s, LH), 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(ESIY) m/z 554 (M + H)".
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15 B)
4- (2- Fl uoro-4-(3-(2-phenyl acetyl)thiourei do) phenoxy)-5
WO 20080mBoyrrol o[ 2, 1-f][ 1, 2,4]triazin-6-yl pi vECHUS2005/022682
vial was charged with 4-chl oro-5-nethyl pyrrolo[2,1
J][1,2,4]triazin-6-yl pivalate (13.3 ng, 0.19 mol,
Conpound D of Exanple 1) Féﬂ\c[?[{ﬁl) oro-4-
hydr oxyphenyl ) - 3- ( 2- pheng thiourea (16 ng, 0.05
mol ), cesium carbonate 2Q. (s atHIa |p and DMF (2
m.) and warnmed to 100 C for e was
concentrated in vacuo. The duesvvas p i ed by
flash chromat ogyaphy tp giye the title conpound (6.2
mg, 25 % as ag}m{e spli e JH NVR (CDCL3) b 12.46 (s,
1H), 8.50 (s, 4H),0 g8 (m|3H), 7.40 (m 4H), 7.31
(m 2H), 3.75 (s, 3H),>2N4g?(s, 3H), 1.40 (s 9H)
MS(ESr) mz 536 (M + H+. 25 EXAMPLE 10 _ -
20862 H4GI4-FETR2- bﬁmﬂamlereﬂowmn?xy}-S-nsattav'@yrvolﬂz 1-
ANl aS N
1-(4-(4a, 7a- D hydr o{]{}’éﬁ@[r?zgl 8]%’} alatai n- 4-yl oxy) - 3-f
| uor ophenyl)-3-(2-(4- fluorophenyl)acetyl)thiourea To
a mxture of 1-(3-fluoro-4-hydroxyphenyl)-3-(2-(4 5
fIuorophenyl)acetyl)thoureﬁ (24 Q0. 075 mol
Compound A of Exanpl e 4-Y \n/rQ@
chl or o-5-t hi enof 2, 3- m d neP (1AL ng, 0.075 mmol,
commerci ally avail abl'e) and

&)4| ;j'13@;mhg%&gﬂbvgléﬁlx%iﬁﬁﬂiﬁQZWﬂ%e?Dﬂhmgreao 075
no was adde r e reac e
at RTTroarSOhltwna)rf& @@W@&ﬂ?%?%@f@h&? éw*ﬂﬁ’\é\ﬁfﬁ’s&%@ G mL)
e R e B e e e
etﬂyl\'a@t?{t&l@%kgao@dl%f Fxafple 13HIhe BeabRor( ¥ Sti-ﬂ)qd Br&80( s,
7 (dd, 1H J =13.8 2.2 Hz) g%%kp
'ierAﬁer@tm;e forp( minges, (L,ﬁ/l\@,.q)nalyplsigd1€q1;f: fozpbatmxg itle
;pouncg Elsﬁe m}xture was conée%ﬁte@o g1vg>§'%43 ke thdt wid dded without

further purification.

B) 4-(2-Fluor0-4-(3-(2-pheny1acetyl)thioureido)phenoxy)-S-

methylpyrrolo[Z,l-j][1,2,4]triazin-6-yl pivalate

A vial was charged with 4-chloro-5-methylpyrrolo[2,1-f1[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—pheny1acety1)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 (CDClg) 6 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(ESI") m/z 536 (M + H)*.

EXAMPLE 10
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1- (3- Fl uor o- 4- (5- met hyl - 4a, 7a- di hydr ot hi eno[ 2, 3-d] pyri

wOor@se43¢ | oxy) phenyl ) - 3- PCT/US2005/022682

(2-(4-fluorophenyl)acetyl)thiourea In a simlar
manner as described for the preparation of Exanple 10,
the title conpound was prepateddfromcomercially

avai | abl e 4-chl or o- 5- 'T‘nne'ﬂ 0 d] pyrimdine
and s O

1- (3-f | uor o- 4- hydr oxyfhenyl ) - 3- ( 2- (4-f1 udr ophenyl ) acet
yl)thiourea (24 Q75 mmol , Conmpound A of Exanpl e
3). 1H NWR (CDC1 112)42 (s, 1H), 8.67 (s, 1H),
8.53 (s, 1H) 7.8 1HJ—138 22Hz)743(s
1H, 7.32 (m 3H), 7.09 (m , 3.72 (S, 2H),

(sl- (%Baﬂmﬁﬁlrﬂ}hm«ﬂ;ﬁ?ﬂwmmd 4-y107f5’9-3\1ﬂ!ﬁ(2‘®913¢1@d)t§f@ -(4-
}Dc-g gszgoa/ {) 2&382 Expi'ophen)]']?acetyﬂtﬁm/urw NA V1 501

1-( 3- Fouahfmde Q&‘ 1H@ﬂuém4@hy@o®phympmmm[ 3,2-d]pyri
m di n- 4-yl oxy) phe

mo(o@héﬂyh)acﬂpl)mrqumaa@éwg,ﬂw Soomeh Goniwund i ot Kraanpdé 3), 4-
3-fl d
ehlber SuheRoR VT Yhe bl DT, epmmesily availble) and

%r 0- gcy%b?%y;é?%nofjﬁ%cg] 2|3o§1/rn[|l m0d0|7r51 emm 01% ke rarlgdedOMggN @

D). , The eeavEbn wak kyirredataR T &lyldd) araimbncentrated in vacuo. The residue

di_azabi cycl 2
S GELbY ERYt0 DR %@?%{V? (o i feRmngind Pl me
%%Rgs L Qnicd sprignd )981'12 [ﬂhgsglﬂf)‘cé@z sTHED, 8.53 (s, 1H),

ue ‘was purifie y rev rse p repa atve HPLC
t709300dd £1 1 he= llB 81 2.2 FeH66I0d, ZH)17.26 (m, 113) 7029a(sn, 3HM1T.12 (m,
solid. 1H NWR (CDC13) 812.45 (s, IH), 8.79 (s, 1H),
2IB13.73 (s, 2H): MBE e 45TM 98138, 2.2 Hz), 7.46 (s,
IH, 7.43 (m 1H), 7.28 (m 3H), 7.12 (m 2H), 3.72
(s, 2H), 2.51 (s, 3H); MS(ESI+) mz 471 (M+ H+. 15
EXAMPLE 13 EXAMPLE 11

. A
TrrirCL
o) F

/Y N

1-(3-Fluoro-4-(5-methyl-4a,7a-dihydrothieno[2,3-d]pyrimidin-4-yloxy)pheny})-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) & 12.42 (s, 1H),
8.67 (s, 1H), 8.53 (s, 1H), 7.88 (dd, 1H, J = 13.8, 2.2 Hz), 743 (s, 1H), 7.32 (m, 3H),
7.09 (m, 3H), 3.72 (S, 2H), 2.67 (s, 3H); MS(EST") m/z 471 M + H)".
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1-(4- (7, 7a- Di hydro-4aH pyrrol o] 2, 3-d] pyri m di n-4-yl oxy

WO 2®6/004666 ophenyl ) - 3- ( 2- PCT/US2005/022682

(4-fluorophenyl)acetyl)thiourea To a m xture

1- (3-fluoro-4-hydroxyphenyl)-3-(2-(4 20

fl uorophenyl)acetyl)thi ogrsegenvipdd: 49 0. 075 nmol
Compound A of Exanple 3), 4-

chl oro-7H-pyrrol o[ 2, 3-d] pyri i dithe (11 mg, 0.075 mol,
conmerci al ly avail abl e) ia

1, 4-di azabi cycl o[ 2. 2.
nmol ) was added MeCN

st ane § DABCON8#4 _ny, 0.075

2 m). The reacti oh was stirred

at RT for 4 h and 8 rated in vacuo. The residue

was purified reveRsejlphgse preparative HPLC to give

the title conpound/ (5 8 -60 WO 2006/ 004636

PCT/ US2005/ 022682 ' ng, 16% as a white solid. 1H NWR

( Wir.s . 1H . AA. (S 2
(RS-0 b Ryt oy Sl dprens
(m 1H), 7.29 (m (2H4-fludrdphenyBpgetylfthictidea) = 8.6 Hz),

6. 80 , 1. H, 372 (s, 2H); M5 (ESI) nn/z 440 (M +

v, Siadiimbie of al CiREPrbh e (G- |
%&%}{hﬁ%@)@@%ﬁﬁ&ﬁw&’&Mﬁé‘df@fﬁ*%}ddl,@&ﬁﬁdu%% of BARHIE 97 4-

Zl n-
fchlowo-Gphethyltied2aflgyrhiid (818angt () THmindé, comnNaeially

%Vai?ab%}l an8 1!}—cll\laza%)?cyclo[Z.Z.Z]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 by reverse phase preparative HPLC to give the title
compound (11.2 mg, 31%) as a white solid. "H NMR (CDCl3) 8 12.45 (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

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-hydroxypheny1)—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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A)
Et hyl 3-cyano- 4-(2-fl uoro-4-ni trophenoxy) - 5- met hyl H pyr
w0 0b06[004636 b] pyri dazi ne- 6- car boxyl ate To a m XPOT/@SDH5/022682
et hyl
4- chl or o- 3-cyano- 5- et hyl H-pyrrol o[ 1, 2- b] pyri dazi ne- 6-

| at
SRR RSO T a8 ERhy SEEMSTHPHan o 111, 504
i), dios i@ SW, g =01 1.84.8 Piz), T 43m€i 1M)] NP (ROTHES, gD, 4H), 7.13

reference in'its entiret y), 2-fluoro-4-nitrophenol
(@ept TegH, 7 =3B.08),)6.8ha. 1@);62372((&1251{%@48@8?) mvfznﬂéo (MetsH)™
added DMF (5 nmL). The reaction stirred at RT for 2 h.
The reaction was quenched with water (5 nlL). The

m xture was filtered andpevyals g4 was washed with
water, dried to give the title conpound (630 ny, 86%

as a light yellow solidg 20 61(} WO 2006/ 004636
PCT/ US2005/ 022682 F a NHp \ "I-, B)
Et hyl 4- (4- am no- 2- f | uor ophke xy) 83- cyan t hyl H pyr

rol o[ 1, 2- b] pyridazine-§-carboxylate To a sol ution of

et hyl 3-cyano-4-(2- HlUuorQ_ACMi t r ophenoxy) - 5- et hyl H 5
pyrrol o[ 1, 2- b] pyoi §2|ne- -carboxylate (630 ng, 1.64
mol) in THE (5/m) n“added MeOH (5 mlL) foll owed by
Zn (200 ng, 3.0 mmol) and NHAC1(200 ng, 3.7 mol).

The N-€&G- Ctyanmgnhﬁmxmi-meﬂﬁlﬂ @Wmlom,%b]m1mm@ym>-3-
concentr at ed The urjfied by a
SCX cartri dgeh Bny‘ﬁ‘ Z‘I\#’Liﬁwaﬁ to

give the title conpound (420 ny, 72% as a white

solid. 10 F~, \/O o\ I 0 OCN O NON Q

Et hyl 4- (4- (benzyl oxycar bonyl )F2_£kyelN@phenoxy) - 3- cyano
-5-methyl H pyrrol o[ 1, 2-b] pyri de- 6- car boxyl at e

o

N\
)

A) Ethyl 3-cyano-4-(2-fluoro-4-nitrophenoxy)-5-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>COs3 (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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To a solution of ethyl
4- (4- am no- 2-f| uor ophenoxy) - 3-cyano- 5-net hyl H 15

W@o6004Bd , 2- b] pyri dazi ne- 6- car boxyl ate (420 nmpCT/LSA95/022682

mmol ) in CH2C12 (10 nL) was added potassi um carbonate
(200 ng. 1.43 mml) and benzyl chloroformate (0.261
m., 1.43 mmol). The solution was _stirmgd at RT for 24
h. The solution was filtered, ¢ entrated in vacuo
and recrystallized from EtOActo give the title

compound (490 ny, 84% as\a ite solid. 20 -62 WO
2006/ 004636 PCT/ US200§{ 02 <EfNNO \ OV I 0 HO

CN N/ N D \_N.
Benzyl 4- ( 3- cyano- 6- ( 20hydroxypropan- 2-yl ) - 5- met hyl H py
rrol o[ 1, 2-

b] pyri dazi n- 4-yl oxy)<3-fl uor ophenyl carbamate A

[ uti
P 2t (REEL (2o fugrophonowy):3-cxpmo: Smethylft pyrrolol1,2-
met hy Ibipyrydazinesb-tachdxyiute i dazi ne- 6- car boxyl ate (123
mg, 0.25 mpol) in THE (5 nl) was cooled to OC. A
sol ut ik Vluties o \ethyd §rivanrtn(Bilsradnitterigroxy)-5-metyli-

FRner} 2 hpltadit e AR5 ARAE a0 018 ARG b YIS LS s
(addEBeleOH, (5ImDPfoliowed b3 ZM (200 HgF} . Owasoh ade NH @ ¢200hag, 3.7

solution was heated to 60 C for 30 m nutes. Ethyl
Jemehbit ¢h¢ tepctian wankreaist as 60 (6 fa1 3 hidlteied andiengentraded revacuo.

ic | . t drj.ed and. .
i e S C e TRV
foiveshe 6hé 6B @ﬁlﬁqnmlﬂgzﬁz%ﬁ@&/wﬁk@aidn CH2C12) to
give the title conmpound (97 ng, 81% as a white solid.

FNo O\ (O CN HONN 15 E)
Benzyl 4- ( 3- cyano- 6- hydr oxy- 5- net hyl H pyr Lol o[ 1, 2- b] pyr
i dazi n-4- yl oxy) - 3-fl uorophenyl gar banmat 0 a

sol ution of benzyl F N _O

4- ( 3- cyano- 6- ( 2- hydr oxypr 02- )m/) 5-met hyl H

pyrrol o[ 1, 2- b] pyri dazi n- 4~yhoxy) - 8- f | uor ophenyl car bama

te (97 mg, 0.2 nmol)\in
Q SRS

\
0] N\N/

)

O Ethyl 4-(4-(benzyloxycarbonyl)-2-fluorophenoxy)-3-cyano-5-methylH-

Ay

CN

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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CH2A 2 (2 nL) was added to a prem xed sol ution of
hydr ogen peroxide (0.033 nL) in 20 water and boron

wo poobloossé de di et herate (0.570 nlL) at -5 C.  Af per/Usfh05/022682

m nutes, the reaction was quenched with sodiumsulfite
solution, dried, concentrated in vacuo and the

residue recrystallized with Et QAc and hexane to give
the title conmpound (70 ng, 80%Has solid. -63

WO 2006/ 004636 PCT/ US20057 A" 0O\ I O
CN O/ NNF)
Benzyl 4- ( 3- cyano- 6- et ho thyq)l—l- pyrrol o[ 1, 2- b] pyr

i dazi n-4- yl oxy),: 3- quoro hegmlcarbanate 5 To a
solution of ben

4- ( 3- cyano- 6- hydr y\5 thyl H-pyrrol o[ 1, 2
bjpyrlda2|n 4-yl oxy) - 3- fIMorophenyIcarbanate (25 ny

05 b, PO bl P RS R A .2

rmrDI) b]if&nﬁda@hutyloxy)vmﬁusfomﬁﬂcatbamatéor 2 h. water
nm.) was added and the product was extracted with

ét hy| /A selierof ghyl %(%bynzmxye@rbmd) edhesenrberexsn-Jreyano-5-

g o?tﬁg}ﬂﬁyr?bqw-b%y@ﬁ@?%-ﬁ—%ﬁéﬁgy@ (174, 35 Tt LPTHE (5 mL)

4y dsobIEdne 02 f AULHARA T eyl BagRk figxroaride{dn3denby1.00 mmol,

o[ 1, 2- b] pyri dazi ne- 3- carbonltr| le 15 To a solution of
[PeMizin | THE) (v@scylderbargl the sblokgn 51m®1tacmﬂ—ﬁop)3f)mn@t[e& Wlore

s e R A L TR

% @5%@ fh@ﬁgd P60 &0 for!I06m %&&ugﬁl 1t (10 &f) mﬂ%ter (5 mL)

oon 0 ydrogen for olution was filtered
tvbt{scudgéﬁ mcblhd orgfanicdhyetr @(as )waahmﬂ seq:xamtc&h tried extl concertcated in

to give the title caonp
vaczgo The mixture was pur1fle<(i) %y %ash c%uomatograﬁny (20 - 50% EtOAc in

CH,Cl,) to give the title compound (97 mg, 81%) as a white solid.

N
T
(0]
\\CN
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-methylH-
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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20 H)
N- (4- ( 3- Cyano- 6- net hoxy-5-nmet hyl H pyrrol o[ 1, 2- b] pyri da

WQ 20064046BOXY) - 3- PCT/US2005/022682

fl uorophenyl) - 3- oxo- 4- phenyl but anet hi oam de To a
sol ution of

4- (4-am no- 2-fl uor ophenoxy) - 6- met hoxy- 5- net hyl H
pyrrol o[ 1, 2-b] pyri dazi ne-3-carbonitrile (6 ng, 0.02

mol) in CH2CI2 (1 ni) was -64 WO 20064804636
PCT/ US2005/ 022682 added a sol utli onyof

2- phenyl - 1-t hi ocyanat oet ( 7025 mmol ,
0.25 Min ethyl acetat eb ound F of Exanple 1).
The reaction was stiyredyat Toomtenperature for 20

m nutes, concentrate Y,
gel flash chromap eluted with 1 - 25%
Et OAc/ CH2C12) t o/af f ffle title conmpound 5 (3.90

, 40% as a pale yellow solid. 1H NVR (CD30D) S 8.01
B, 1BenaybA-(hevanrd-meth@y-methyf-pyerob [ 2418y idadin 0

5 7 2 79 3H), 3.20 2
(2m18 ( "XYST%E“‘&%]PE%F%“#F?’?“’A’%S( M D, H) + EX,(ArI\T/]PLEH)15 H

F/ I 5. -
N-(4 Ei:B?quglb 611%&160%{1%2 ;(1 T? m? égllyﬁog)}/, rro eth[ylH f ygflo)[/lr i2

f | Dpyrutlayinedeylox )-3- ﬂ;{lo;ophenylcarbamate (2?:5 mg, % O? mm?l)hm DMFd(l mL)
S0 ﬁ%%fﬁihﬁgﬂjl ¢ (3850 oz)pl?rxéggog a3 methyl jodide (0.05 L., 0.072

411:(16‘ 2Th8Qoldribi Hag QRRANRD fof 2
net hl?axy 5- ?retl | H pyrrolo[1 02 t?] gy?ﬁe{jglzrln%%yv?s g%(}egoarﬂlfitt?e

|pk<Rlu(:02vmp@(1rmtteG with ethd aEmawF(EeL Sleh) ) ahrid and concentrated to give the
4 fl uor é th| an t oet hanone ( Conmpound A
Gi1e cetpap &g) é])‘ltq é‘sﬁ CPB i described for Conpound

H of Exanple 14. 1HNMR (CD3OD) S 8.08 (dd, 1H, J =

12.7, 1.7 Hz), 7.95 (s, 1H), 7.80 (s, 1H), 7.34 (m

and purified by silica

3H), 7.19 (m 1H), 7.04 (s, F MZ (m 2H), 3.89
(s, 3H), 3.30 (m 2H), 2.27 (s, : MS(ESr') mlz 508
(M+ H+. 20 EXAMPLE 16 o

~ N

/o \ AN
G) 4-(4-Amino-2-fluorophenoxy)-6-methoxy-5-methylH-pyrrolo[1,2-
blpyridazine-3-carbonitrile
To a solution of benzyl 4-(3-cyano-6-methoxy-5-methylH-pyrrolo[1,2-
blpyridazin-4-yloxy)-3-fluorophenylcarbamate (20 mg, 0.045 mmol) in ethanol (3

mL) was added 10% palladinm 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-methyl H-
pyrrolo[ 1,2-b]pyridazine-3-carbonitrile (6 mg, 0.02 mmol) in CH,Cl; (1 mL) was
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WERIVgI0B+666/ano- 4- ( 2- f | uor o- 4- ( 3- ( 2- phenyl acet yl par/E@sT03/M22682

10

15

20

henoxy) - 5- et hyl H
pyrrol o[ 1, 2- b] pyri dazi ne- 6- carboxylate NCO' O 5 A)

- Ph i i on gf .
FARERAEG 8t 2 pRORXAMIy SR BUBREE! 8. Bl025 supgl 025 Min
(e?hylnikgtaspSompoet PyAEYAmsIBl1pr Thiereaétichpadltirred. 8 room

mmol ). The suspensi on dissol ved quickly and a_new
slaEpeiagire for 20 pinytes| congmigted iy ypeuapmdimveified Hy silisa gel flash

X ) A4 ngli f Si.Le
SrErhBeRbhr ebite §ie g CE% BORLREEE Fio MRS L Hoynpouna
L(@ldmn?,fm) 230 gHldydllod sofit e 8 NMREICD,mMWY.00(d, 1H, J = 12.7
product. The reaction was heated at 70 C for days
anz), B86dsd Hhog2 ys,dHeat. 19 (1t/ WD, &al(ys 28D i hd? tafBY 3.20 (m, 2H),

I It The m xt ure, was shaken and heated at
%?Qgéﬁ?éﬁgm> ’ﬁ/zl"lwg]m ‘all of the yellow solid
on the walls of the reaction vessel had di ssol ved. The
m xture was concentrated in vacuo. The residue

di ssol ved in dichl oroet hd&EAMPIZE A8), 15 concentrated,
and redissolved in dichloroethane (2 ni). The

resulting 0.25 M sol ufFiLo u t t further
purification. B)
Et hyl 3- cyano- 4- (2-f1 uore~ 3- ( 2- phenyl k) ureido)p

henoxy) - 5-

nmet hyl H pyrrol o[ 1, rPhzzi ne- 6- car boxylate 20 To
a solution of e N, 2

4- (4- am no- 2- f F'uor ophenodxy) - 3- cyano- 5- met hyl H

ot FEihGant ey eSS Rl oo o
0.3 nL [ :

| Socyanat S gPRSRIRATE LM A BARCATRmIe 1

r eact i Dire tibescosfioad was propned frempledaimime-2afldomwpherioay 26

by LOMS. After 2 h, al]. of the startin terial ha
paethons > weiaylHeeprrofpld %LWW@%@C@BH@&%F@?@BOWM%
Mes] NPEY i y
CERUE e LR B oPA A Gp ity B Ry B oc (RIORERO SAPARIA of

t Bt dngple O)ipothe rddddureglesct B4l farCantymind dhosBkaniple 14 NVRIMR
(CDc1sB S 10. 77 {_Is, 13) 8.51 (]s, 1111.4, 8. 21 hs,

(CD50D) § 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)".

EXAMPLE 16
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30

W@ 3006Abd636 2. 80 (s, 3H), 1.40 (t, 3H, J

2, 2.2 Hz),

7.1 Hz), 3.76

7.1 HeQT/US2005/022682
MS(ESr) mlz 516 (M+ 30 H+. -66 WD 2006/ 004636

PCT/ US2005/ 022682 EXAMPLE 17 F/ N /NY*'~~ o ( S o

e RIS Buprords G- Gompsmylacy ARSI BRRR sy
I') t hi our ei do) ph i‘MbSlE’Z-b] pyridazine-6-carboxylate

met hyl H pyrrol o 2-b] pyridazi ne-6-carboxylate 5 To a
sol ution of ethyl

4- (4-am no- 2-f | uor ophenoxy) - 3 cyapg- 5- met hyl H
pyrrol o[ 1, 2- b] pyri dazin arboxyl ate (10.6 ng, 0.03
nmol , Conpound B of Ex 1 i n di chl oromret hane

(0.5 nmL) was added a sol ution of 2-(4-fluorophenyl)-

It hi cpRasiaetylasepsnate. 04 mml 0.25 Min ethyl
acetate, Conmpound A of Exanp % The reaction
i nst arkd y/suspensiag o %n@wxylwﬁénmc@dé i Owasmohiralichdgroethane (2

%O ar%itéll F@Ef%}a/]lt @ dl%tsﬁ%]?%t ng rq)egfc elsg‘ﬁl%nSPOH dissdived

f&rﬁl a ﬂ_é%@sdsﬁé’&s‘iérpfbn\ﬁ@& LOIMS Rhal3die of dBdedchi®n mixture after 5
reS| ue was purified by silica gel chromatography

(rmnendleatb@/normefttb@ égsiried rpmﬁhlghlmdrfaqu tTilengéune I*WaaStWarmsd to

%@g@gg&%ﬂg fgtegg() tngrz g%'l_ﬁa%eda 98911%% II ; l}g;{)rs Iuéétd kg re;jﬁ_bon was
%egtlzd ﬁﬂfﬂb °C1f‘c5r (ZJdin- |%Dnc?bec%nﬂz Iﬁgs)dy c|Y_e|)a8 8LC)EMS glhﬂlysﬂ inftilcatdd mostly

1H), :
‘pquuqz ) Th@niix_ml(asyas Zshpl;enzcmﬁgle@tsd a34g) °C fpr 400th(:1t 4h3 Alm@st:all of

ozx}osog%%)nl_tfxg W%Pgt%ﬁ réafl\élolé ggssel h%lsslél%e& 8The: mlxture was
%Bﬁé’énga&ﬁ N adio( El‘hta |ré§i’di& HAssoBreli 20 BREDYSAEREX I st pur e

do) phenoxy) - S- net
peencankrafed, a}db]aqhysqlmrdecfﬁoroamm@ rabe The resulting 0.25 M

solution was used without further purification.

1H), 7.86 (s, 1H), 7.73 (dd, 1H, J = 12.
7.43 - 7.21 (m 7H), 4.37 (q, 211, J =

B) Ethyl 3-cyano-4-(2-fluoro-4-(3-(2-phenylacetyl)ureido)phenoxy)-5-

methylH-pyrrolo[1,2-b]pyridazine-6-carboxylate

To a solution of ethyl 4-(4-amino-2-fluorophenoxy)-3-cyano-5-methyl#-
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
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 (CDCl3) § 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, 7H), 4.37 (q, 2H, J
=7.1 Hz), 3.76 (s, 2H), 2.80 (s, 3H), 1.40 (t, 3H, J = 7.1 Hz); MS(EST") m/z 516 (M +
H)".
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-67 WD 2006/ 004636 PCT/ US2005/ 022682 The title
conpound was prepared from et hyl

wd2{o41eas8610- 2- f | uor ophenoxy) - 3 PCT/US2005/022682

cyano- 5-net hyl H pyrrol o[ 1, 2- b] pyri dazi ne- 6- car boxyl at e
(Compound B of Exanple 14) and

2- phenyl -1 -t hi ocyanat oet hangmh@ﬂg ., 0.025 mmol ,
0.25 Min ethyl acetate, Corrpound of Exanple 1) by

t he net hod descri bed i EX nplf¢ 1% 1H 5 NVR (CDC13) S
12.55 (s, 1H), 8.58 (s, 8 8 01 (dd,

1H 3 = 11.9, 2.4 Hz) (317 m 4H),
7.30 (m 3H. 4. 37\(q, = 7.1 H), T 74Fs, 211),
278 (s, 3H). %/%L - 7.1 HZ): MB(ESI+) nlz
532 (M + H)+. 19 HH F\ NN Ol SO F 10
<N o No =

1-(4-(H Pyrrol op1, 2-b] pyrlda2|n 4-yl oxy) - 3-fl uor opheny
[)-3-(2-(4- fldorophenyl)acetyl)thiourea Oo OCNr | '-

Oz 5. N H 5.A) E | . .

AU Sevng oG- Bproppenhiaschiltbionsridg)ghenpy)-S-
e A mxture ﬁ{etl'i&lﬁ-‘fiéfﬁﬁlﬂﬂ ) bqgfﬁaéaﬁaa -chrBoxyiRe:
commercially avall and

et hoxykmet Wuteorewfmthm dt(é -4nling2- @uorephbnnnp)l-3—cym Fremttoiir-

Mf@ﬁﬂ SybiaGtsaepade LS foP siaph Compornd B of
r ¥af tﬂ% 4)3h QichRtoReMast @.PhENWas %HM a iogutmn) {lﬁgli%ro%xenyl)-

n’'was put under hitrogen 20 and heate
flethiczy mmtwethanahé ((204innml 35 Mhin @byl anehtef GompdundAtdiExample
The r.eacti on was cool ed

?Saﬁ“h%%%é" iy Becapas ot 7108 TGy ok ahakGBR: 108

i ?%%M%EE*/&“@%‘*H Ay o LM iyl dafiryEa g e
WACHO0 6/ad Gdﬁﬁﬁtd:’(ﬂié LE2 06D VAL 26 EntrdedCadidNhdlresidue 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 (CDCl5) 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(EST") m/z 550 M + H)".

EXAMPLE 18
F NN
o AN
g N

)

Ethyl 3-cyano-4-(2-fluoro-4-(3-(2-phenylacetyl)thioureido)phenoxy)-5-methylH-
pyrrolo[1,2-b|pyridazine-6-carboxylate
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H B) Pyrrolo[1, 2-b]pyridazin-4(113)-one A m xture of
et hyl

wd2@%004636- di hydr opyrrol o[ 1, 2-b] pyri dazi ne- 3- ceeboK3005022682

e (206 ng, 1.0 nmmol), Nad (64 ng, 1.1 nmol), water
(0.054 n., 3.0 mol) and 5 DMSO (2 nL) was heated at

150 Crig rtl’d% cBHif)Bﬁnd fhs %ﬂaﬁa@@ ot eth{1®s- (@%Idooilﬂ%ﬁnenoxy) 3-
was distilled off and the residue was purified
sy&noe&n@elhylfﬂmmldﬂl Relrtayridpzanetiycarbet ite denphuntl g of Bmple

N

%cétzteFd: QurﬂTIertEf F@Pmy)th% EHo E;é'nb?cd?_ gg@fgﬁgzm oy

To a mxt re of pyrr pyridazin-4

(NIMRL(C]m:lg)CB ]12)5517(5;)I1H) 85846 THIY, ISLBr(enIH} eb)ar(zl&,nH{ (12411 9,24
di azabi cycl o

TBEHS G231 4D B (g BN <=<7 PP 2D,

r eated _ r

gg%&hﬁ%aﬁg’ (lpn%&i/agug7t ! %I%éms§§g§em/zvé§§ ur| ﬁ)ed by

silica gel flash chromatography (eluted with 100%

CH2A 2) to give the title conmpound (20 , 139 as a

ya|szmig.F NH2 ()Cﬂ@ﬂ%h@m2§ ™ !

4- (HPyrrol o[ 1, 2-b] pyri dazi py 4- yl oxy) - 3-f | uor obenzenam
b] pyri dazi ne

ine To a solution of F N.__N
4-(2-f|uoro-4-nitroph|—|— rrol of
(17 ng, 0.062 mml) FHE (£ 2 RL) agded MeOH

(0.8 nmL) followed by{zn (100 -69 WO 2006/ 004636

PCT/ US2005/ 022682 1.5 mol) and NH4Cl (43 ny,
0.80 nmol). The tynvvas heated at 70 C for 90
m nut es and concentréit ed in vacuo To the reS| due was

added f Et

solid %%%Zli?’%rrgmzﬁ%ﬁl ﬂ ﬁ%ﬂﬁ?S&P v\ '(2 @
filtered. The filtpgab® 19‘4&@@3)1},{@&@51 in vacuo and
purified by silica gel ¥1 chromat ography 5 (el uted

with 1 - 6%EtQAc/CH2CI2) to give the title conpound
(15 ng, 99% as a white sggido E)

1-(4-(H Pyrrol o[ 1, 2- b] pyri dazi - 4- yl oxy) - 3-f | uor opheny
1)-3-(2-(4- = o
N N\Nl

H

A) Ethyl 4-oxo0-1,4-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,Cl) to give the title compound (1.03
g, 71%) as a yellow solid.
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20

fl uor ophenyl )acetyl)thiourea 10 To a sol ution of
4- (H pyrrol o[ 1, 2- b] pyri dazi n- 4-yl oxy) - 3-f| uor obenzenam

WO 2@6/004636gy, 0.03 mmol ) in CH2CI 2 (0.3 nL) wasPemusmOR022682

0.25 Msolution of isocyante (0.16 ni, 0.04 mol,
0.25 Min ethyl acetate, Conpound A of Example 2) in
Et OAc. The reaction was stirred at roomtenperature

for 20 m nutes, concentrated in_vacuo and purified by
silica gel flash chromato y fleluted with 1 - 5%
Et OAc/ CH2Cl 2) to 15 give tRenNJjtl¥e conpound (12 ng,
95% as a paI e yel I ow sol id. 1IH NVR (CDC13) S 12.46

%3, 1»;), g}ﬂ 7.92 (dd, 1H, J = 11.5, 2.4
), yssalq[d,z- yrmaﬂrw(QHBwpe 7.77 (dd, 1H J = 2.6,
6. 83%@““153 Of(‘:ggylg‘z?)"?-l "z?iéiyﬁ%vy?rg%}hZ—'(bixgsjyrgd}hngga‘)-éarboxylate

1 3
If\é/zst?éég% ﬁg g‘/ﬁ%@lkggi? I\(ASAE mﬁ) i1 n&mol)%&tef@ 054811]1“3 g§%1?1§bbﬁnYd

[KDMSG (2 @l woasdhxated bt 150 °C for 3 hours. At the end of the reaction DMSO
. o[ 1, 2- bj d 3-fl h

b it BEY Pt B mi b et bp e 2o Boshes O DRI RPB
;{’%lulteﬁ Svifh { HI(P% Ert@A?IéH %1938%5&%2 iffe & éor%{%&ﬁl\d)ég%m& 67%) as a

uor obenzenam
Bghimgellewls®)idi n CH2Cl 2 (0.3 nl) was added a sol ution
of 2-(4-fluorophenyl)acetyl isocyanate (0.16 ni, 0.04
mmol, 0.25 Min dichl oronet hane, Conpound C of Exanpl e
4) . The reaction was -70 W 2006/ 044636
PCT/ US2005/ 022682 stirred a m tenperature for 2
h, concentrated in vacuo an fied by silica gel

fl ash chronmat ography (el utdd with 1 - 15%

Et OAc/ CH2Cl 2) to give t X le conpound (5.5 ny,
63% as a pale yellowgolid. |iHNW (CDC13) 8 10.68
(s, 1H), 8.69 (s, 1H) (d, 1H, J = 5.3 Hz), 7.77
dd, 1H, J = 2.6, 1. Hz,768(dd 1H, J = 11.5, 2.4

)Hz) 4-(2-Figoro-4-nitrophgnoxy)H-pyriviold 2rblpwidaging 2 ( dd,

éﬁ69J Fg 4“_{'%wr 0§P£g<§bu% Zﬁpgglg%zna éHI—é)'_Bne ('}/é(léggjg ?(H?f%dl) 3.4-

AdBotdMittotidhzene (BXAMEDH 52dmbl) lnd 1,4-diazabicyclo[2.2.2]octane

(DABCO, 22 mg, 0.20 mmol) was added MeCN (0.7 mL). The reaction was heated at
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.

FD/ NH,
0]
S

\N\/
N

D) 4-(H-Pyrrolof1,2-b]pyridazin-4-yloxy)-3-fluorobenzenamine
To a solution of 4-(2-fluoro-4-nitrophenoxy)H-pyrrolo[1,2-b]pyridazine (17
mg, 0.062 mmol) in THF (1.2 mL) was added MeOH (0.8 mL) followed by Zn (100
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FNN)rl ST F N~NI N 10
1-(4-(9- (D cycl opropyl net hyl ) - 8- et hyl - 9H puri n- 6-yl oxy
WO 2®6/004666 ophenyl ) - 3- (2- (4- PCT/US2005/022682
fl uorophenyl )acetyl )thiourea To a mxture
1- (3-fluoro-4-hydroxyphenyl)-3-(2-(4-

fé#gr§ﬁ?m %r%i@}a%gl)ﬁe I;H%O H%@M’éﬂ e re%t:ggrlls wgyﬁéated at 70 °C for

ound
obleinated aﬁcﬂécﬁmeﬁmmiﬁwm hyb theSegitiiyvadidded GHYE1{ 2GnI) and
, 0.075 nmmol, PCT Ap 15 WD 99/ 01454, U.S. Pat.

@ lewalrgpspf Fé&%n%h@@éléwasm@étwéhymsgb@d andtheyippxgye wgs filtered.

fiﬁrg%g{ll%lt%a CyC %L?é&g "gﬁ/ cu f&ﬁ‘é S{ﬁ%ﬁ%}@ stlica,gel ﬂasl-bclgt?glatography

5 nElatel wigs] ad%@cd)&%lﬂ@ﬁ"ﬂo)gwérﬂh@ tifle 36fnbOINANAS 18¢,I00P8ds a

at RT for 4 h and concentrated in vacuo. The residue
wetersghds i ed by reverse phased preparative HPLC to
gi ve the title conpound (15.3 ng, 36% as a white
solid. "HNWR (CDCI3) S 12.43 20 (m 1H), 8.48 (m

(ﬂ)’) , CQIO(H Fzrr%lﬁ[l 20p] }_&grlﬂﬂhnwmx?-?-ﬁuﬁi’%pﬁhﬂkl) 3L2L@-
m

0.81 mormenybaﬂe@ylo&hmm 0.23 (m 2H); MS(ESI +)

mz 4 25 - 71 2 004636
10 Bk SdBetiidisalobs- (pYirelony RpIymiof- 4 B bpgpamine

Q7 n{% 053(Bmbh %PCPI‘zéIZ((OBrIﬁEj @L@ad%i‘ec(iﬁ O](25 M solution of isocyante

4]triazin-4-yl oxy) phenyl)
f((D méndpi@d}mmah & 37 Ygoathyliacesate, Compound A of Example 2) in EtOAc.

The reaction was stirred at room temperature for 20 minutes, concentrated in vacuo
and purified by silica gel flash chromatography (eluted with 1 - 5% EtOAc/CH,Cl,) to
15 give the title compound (12 mg, 95%) as a pale yellow solid. "H NMR (CDCls) &
12.46 (s, 1H), 8.67 (s, 1H), 7.92 (dd, 1H, J=11.5, 2.4 Hz), 7.85 (d, 1H, /= 5.3 Hz),
7.77 (dd, 1H, J = 2.6, 1.5 Hz), 7.39 (m, 1H), 7.28 (i, 3H), 7.13 (m, 2H), 6.83 (dd, 1H,
J=4.3,2.6 Hz),6.74 (dd, 1H, J=4.3,1.5Hz),5.70 (d, 1H, J=5.3 Hz),3.73 (s,
2H); MS(EST") m/z 439 (M + H)".
20
EXAMPLE 20

= N
\ 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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Cl CSINNN 5 A 4-Chloropyrrolo[2,1
fJ[1,2,4]triazine To a solution of pyrrolo[2,1

wo 208/ 084644 t ri azi n-4-ol (3.70 g, 27.4 mmol, SeePCT/US2005/022682

general ly, PCT Appl. WO 2000/071129 the disclosure of
which is herein incorporated by reference inits

8hired 8 nppm tBmPekafiize A 210 LoRRBraEd FOMFLb QAR BHALSH By WASa gel

10 added 4.77 nL (27.4 ol di i sopropyl et hyl am ne

flaph %h«zealamgraphmdm@d 6tk b- 1%%@@%&%5)@ @kvgshe title compound

FRYSAL 5% TR 3T, T SO ST S,

t
ekl il

thre, A3 17i 19r(m, vk, 7.00 {lh,aﬁi[)c 6B Xddiridl, wes4 8| 2.6\, .84 (dd, 1H, J

P 3D ] G % T 628 (o Bk WS o AR + "

pool ed organic extracts were washed mnth brlne (100
m.), dried over anhydrous MgSO4, and concentrated in
vacuo to give the crudeEKAMBEE 24. 10 g, 97% as a
yel l ow solid. 1H NMR (CDC13) 8 4 (s IH) 7.80
(dd, IH, J= 2.4, 1.5 Hzf / NO2 O CAN
20 NN j B) 4(2 Fluor;@; hno yrrolo[ 2,1
Ji[1,2,4]triazine -72 6/604@36 E

PCT/ US2005/ 022682
4-Chl oropyrrol o[ 2, 1, 5@, 4]triazine (4.1g, 27 mol),

2-f1 uor o- 4- ni tr ofhen £6.0 g, 32 mol), and
pot assi um car bonate; (7.4 g, 53 nmmol) in 100 n_ of
di met hyl f or mam s stirred at 60 C for 15 h. After

cooling to roomtenp ture, the reaction mxture was
filtered through a plug of silica gel with EtOAc. The

ik 9 aDychprogylfie )asJ@ﬂtﬁ@H-puMﬁmJ9loﬁsaﬂsit'nmopheny1) 3-(2-(4-
resulting crude product was purified by flas
chr omat ogr aphy on sﬂuqr@ahgéil)a@giybmogtmc/ Hexane 1: 4)

to gi . %9 as a white

sol i d¥8fﬁ&ﬁé?é%&§$%%§g@§% ny]é- (2 .88 (s, 1H),
fludréphdrdthacetyi)thiburead24$ mgl 0. @75‘|Zﬁmol7C6ﬁlgf)ﬁnd ARf EJ(arn Ye? 6-
He), 6,95 (dd, IH J =46 14 e, 1H
ehlgros9-(dicyloprppylmethy e thde R pyrise (2907 B, QQZS mn(mi BECT Appl.
% 91)_%))145%155.8.5?&. 6,143,743, example 831, the disclosure of which is herein
incorporated by reference) and 1,4-diazabicyclo[2.2.2]octane (DABCO, 8.4 mg, 0.075
mmol) was added MeCN (2 mlL). The reaction was stirred at RT for 4 h and
concentrated in vacuo. The residue was purified by reverse phased preparative HPLC
to give the title compound (15.3 mg, 36%) as a white solid. 'H NMR (CDCl3) 6 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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10 145.8, 144.8 (J = 12.9 Hz), 125.0, 121.7, 120.7,
114.5, 113.9, 113.6 (J = 23.2 Hz), 103.6. F/ NH2 O

W@2008084680r 0- 4- (pyrrol o[ 2, 1-f ] PCT/US2005/022682

[1,2,4]triazin-4-yl oxy)benzenam ne (4) 15 To a
sol ution of 4-(2-fluoro-4-nitrophenoxy)pyrrolo[2,1 f]

[ 1,2,4]triazine (4.25 g, .5ymol) in 40 nL of
tetrahydrofuran and 6 Nhgrel &t 0 C was added
zinc dust (3.04 g, 46@@ <10l m fol | oned by
amoni um chl ori de (24 48H5 4| \e moxture
was stirred at room tlenperature overni ght Addi ti onal

zinc dust (6.08 Nmmol ) and ammoni um chl ori de
(5.0 g, 93 mmol )\ \e;hdded and the 20 reaction was
allowed to stir at onmten‘peraturefor 4 h. The

o oL REBE o S B R Do efub 0 0

concentrated in vagHero Dhéayh@mnidinkl ash
chr omat ography on sili c@%ﬂgl (S? %m Et OAc/ Hexane 1:1)

gave the title conpound (3.5 g, 92% as a yell ow foam
"HNWVR (CDC13) S 7.92 (s, 1H) ~ 7.70 (dd, 1H, J = 2.5,
1.6 Hz), 6.98 (t, 1H J = 8.5 Hz), 6.92 25 (dd, 1H, J

= 4.4, 1.4 Hz), 6.77 (m 1 ‘42 (m 2H), 3.71 (br
s, 2H); Ms (EST) mz 245. g|—|)+ -73 WD
2006/ 004636 PCT/ US2005/ 022682 "ND)

flbﬂ)f i ;' (flio{og?é)ﬂ‘l(r O%ifﬁiéﬂi“@ﬁwe) 3-(2-(4
Lgﬁ?;ﬁﬁlhang Lg}O? prhbg)'f%ﬁ]{ﬂr 24 1-591na4 %F?Wdé‘% 4 mmol, see

Fererdily, IPICH‘ZAppMW@Img)me‘at@ethadlsnhsmE@)fn@ucfﬂs @8immol )

1-(2-(4-1] h 1) 2 t hyl h
?rgg)rpﬁgza(tte@gy) B@e%uor 01?1 ;%% g%%é) ﬂ{to nf, %/‘1 {ggﬁltete}n%grrateuarle was

&édOWFRYW% hi® fo‘?%k &@1%%%&%%&%@}) 23” Ok 2.6

e r eac was s |rred

ﬂﬁﬁbl‘) ofph&bhorus oxychloride. The reaction mixture was heated at 100 °C for 18
2- (4-fl uorophenyl)-acetyl)-2-nmethylisothiourea (20
Ililg Aftey cgglmmpqmampwﬁuge@ Breapaation s é}ﬁ"ﬂﬁ agldegl tp a solution of

86 Af t
SesNEHE OxchBtipn SHRBH ST ot ontiFadl ottt atiten e
Bithakit &xwu%iwwawdwe%%lsﬁr R¥obih ;iéiblth%} 90%@RNTheB ueous
si'lica gel (S @2, EtQAc/Hexane 1: to give the ti

tayepoan dxtamc:jeai witth E@A@(ﬁ x I?Ormé) gsod th@ pmabdtwg?m@@ctwtshvere

4 in.di C

coneatvich buge (108 0ried g Semi ke Ouipd gpiihBed B vacuo
IS RGP abckes T8 g, SR as¥PycliotilolB. BPXAER (CHER) b4 (s

1H), 7.80 (dd, 1H, J=2.4, 1.5 Hz), 6.91 (m, ZH).

Fj©/N02
0]
=y N

N\ P
N\N)

B) 4-(2-Fluoro-4-nitrophenoxy)pyrrolo[2,1-f][1,2,4]triazine
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11.5 (br s, 1H), 9.48 (br s, 1H), 7.85 (s, 114), 7.78
(dd, 1H, J = 2.5, 1.4 Hz), 7.30 (m 15 5H), 7.01 (m

WER)os/061685 (m 1H); MS(ESI) mz 423.1 (M + H) PEXGSMILE022682

23 O\ 00 G NN M(3-Fluoro-4-(pyrrolo[2,1
f1[1,2,4]triazin-4-yl oxy)phenyl)-N3- 20

h I ' / A t N
R) e E%/ hﬁh@?@%ﬁo&g} g‘l_f [& 32( tr%arzgfeﬁi ,glpl %nn%lf,) Z-Hﬁ}l)rgltll—\%trophenol
1(6.0, £ 32 Infrhd1aZzina phtagsioxycapvanel (A4 g) 63 n3nok) xo po®pdnfat e

- 74 WD 2006/ 004636 PCT/ US2005/ 022682 To_a sol ution of
limpthylformpmigs wes pidred at-60)Ciop 13 it After¢aeling (o wep) apeeature,

i ne. . 0. | . .
R A Ry R B BARIRE. B
(WasonfeiBaledGh vEtioSRAR tTRPMkEERY bk peoduel Waymdifty 1 fldsh

(0.48 mmol) of ethyl 3-chloro-3-oxopropanoate. The
rebearnitograplgsomssilies gad (Si00E© AwHexang 154)da ¢ivedbe tile apompound

ch ith 10 . of turate SO i T
T Se el whie i R e e e gt P . 777
. n Xl I | \/
Ted LHEOC SRTDR0EH, PRORTMAL £ TIEALR (R0, fi1, 040184 112, 6.84
QAL pr-04.5¢2.6 3k) A > CyYNVIROWDNG ) & h60L6,SIGWI3AUT= 254 Hp), 146.5,
st andi n %180 mg})i "H NMR (CDC13) b 9.45 (br_s, 1|5I),
7488, 144.8 {5 12:9 Fpa), {2040, 1247, 3203, Hl4.5, 193197 Y13.6 (538 28dfl2),
ﬁlldBGJ: 11.8, 2.2 Hz), 7.18 (m 10 2H), 6.93 (dd, 1 H,
=.4, 1.4 H), 6.78 (dd, 1 H J = 4.4, 2.6 Hz),
4.19 (q, 2H, J = 7.2 Hz), 3.41 (s, 2H), 1.25 (t, 3H
J =7.2 H); MS(ESI) mz 359.1 (M+H HOH F/ N

Y---, O\ 1 00 ":"NNN) FDQ/NHZ
0

=7 N
\ N\N/)
0 3-Fluoro-4-(pyrrolo{2,1-f][1,2,4]triazin-4-yloxy)benzenamine (4)
To a solution of 4-(2-fluoro-4-nitrophenoxy)pyrrolo[2,1-f][1,2,4]triazine (4.25
g, 15.5 mmol) in 40 mL of tetrahydrofuran and 60 mL of methanol at 0 °C was added
zinc dust (3.04 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
(CDCl3) 6 7.92 (s, 1H), 7.70 (dd, 1H, J = 2.5, 1.6 Hz), 6.98 (t, 1H, J = 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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B)
3-(3-Fluoro-4-(pyrrolo[2,1-fl[1,2,4]triazin-4-yloxy)ph

weeybames®) - 3- 15 oxopropanoi ¢ acid To a sol ut PONUSL005/022682

10

15

20

t he above crude ethyl 3-(3-fluoro-4-(pyrrolof2,1-
f1[1,2,4]triazin-4-yl oxy)phenyl am no) - 3- oxopr opanoat e

(D90 Nuy(3iMlueids 0 1,24 - -
NaOH sql uti gn (Tgpj'r s%%r st]ltlﬁ?ﬁgag?ﬁ%gﬁgn}g% Négﬂ‘l
the r&uerephe idipeh 20 nL of Et OAc. The

Et OA t 0 f 1
NaC]—ICslg? ﬁat%%tn e&lcl:rb18 PN “3’“2‘%1{8}9‘6& EQO} z]ﬁ) g:%l]t%&?n"{\l o
aglosty foiepgbnaminH20 ng)ol082 hnhbﬁ%@@ézalfﬂfok%er%mﬁg )-2-

aqueous | ayer was extracted with
TRethybsehiteacad2g me, 0-08g mmeh) svaseddedl.3 atL ofiteluene followed by

C RSB B e P S0 S i Fhorsecdeiresmorioed a 110 °C for 6
PH.I AR RMbOFbridmb TR (4’\@0?%51‘)61191) a%et§ﬁ12 ﬂie&l%é'gfi)uomeg ?20 mg,

C) N1-(3-Fluoro-4-(pyrro

f 9986 . anédmsmprbpyledw@lmhe ()3 NENBOSPRGI) WeeGaacy. d&frer
glr 04636, PCT/ US2005/ 022682 A sol ution of

3sttr§ng et omgbt@rhg[rgacpop Jyas coolgql t¢ fagm igmperature and purified

y(ﬁl?é&ﬂ%/@)g%)ﬁr) gg?gg% g?aé)%§%ﬁrsﬁpcg%ﬁl7§ W?&%ﬁ{&%he 19 to give the

4titﬂna¢d115q_l>cmmﬂmb alvitite soB& The SolRBw i @ated @RQ4N‘HUI E}?dl(aﬁar%: at
0.052 mmol) in dinethylformam de (0.5

L .
@G fos dOzminy B@ﬁd@w@mn@m@mdﬂe vhcuOTﬂognEe me Hﬂl isalio of the

dilu shed with wa
185 Bl e FBHS Sinnlgboviaer B RNR tDckoity 138tk . 160,
011981 (BrG, $H), W4 d r i 2
t hen(]%:ronce?ltgr a%a%?)vggggs Q%Iér??é‘gdt |lﬁ§byi\$’l ISPEIZ?%O (m,
cHio el g, &Phiy6.h(msTH); MES GBI (2 823.1 BVIQAH) Hexane 7: 3)
gave the desired conpound as a white solid. The
product was |yophilized with acetonitrile / water to

give the title conpound gﬁ, 1@93570/() as a white
powder . 1H NIVR (CDC13) S r S, 8.22 (br s,
1H), 7.90 (s, 2(mEIH) 7H=|6(d 1H, J= 8.2
Hz), 7.20 (m 7H) 1H), 3.47
(s, 2H); MS(ESr) |n/z ( oH) + LE 24 HH
F/ NNDI O OlaF KD

=" N

\ N\N/)

Nl-(3-Fluoro-4-(pyrrolo[2,l-f][1,2,4]triazin-4-yloxy)phenyl)-N3-

phenylmalonamide

H
F N OEt
Yy
~" N
.
A) Ethyl 3-(3-ﬂu0ro-4-(pyrrolo[2,l-f][1,2,4]triazin-4-yloxy)phenylamino)-S-
oxopropanoate
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15\ N N N-(3-Fluoro-4-(pyrrolo[2,1
J][1,2,4]triazin-4-yl oxy) phenyl)-N3-(4-

wo bwenepbenyl ) mal onam de A sol ution of PCT/US2005/022682

3-(3-fluoro-4-(pyrrolo[2,1 f][1,2,4]triazin-4
yI oxy) phenyl am no) - 3- oxopropanoi c acid (18 ng, 0.55

O "lgﬁozg%qwﬁq))(ﬁ’ 3Zﬁ e #ﬁﬁg@ioﬁ ?ﬁ%,z%%ﬁiﬁﬁﬂg%ﬁ%ﬁzenamine
r(miﬂ g, AAEO AmidlOsLAMING @ of Eﬁarﬁp]b 220ir0&6thyient phloride (4 ml) at
di methyl formam de (0.5 nL) was stirred at room

Ocfperatdded 9pdil DeSHmmohof disenrppAetimlaming fellewedpy 1 LL (0.48

shed t 10% a o
Bhiol bV afgf-A2 P opigalk, “Hleihacuci il digeThro c for 11
904 Wak %nvéﬁl%néjfeﬂ S tHOMEH TR @Xﬂfa@é‘ﬁaﬂ@&%l@i@ﬁ tl“B@ Aqueous layer
concentrated in vacuo. 25 Purification by fl

chas eraacied wphychkmo®nh (Ta lgenl) Qﬂ@;bonﬁmtadahgm@wera‘ﬁtsayere
the  desir o nd as a_white soli
ARe8 i ntdpyo ol 2B Aol taBarom i e tgRds proguct as a

oG PR BT E LRI ok T o BANE (FOCR) B 43 pr s, 11D,

7180, (s 711&)9 7(73 (dd,H)H J&= 13, [.8dz)'H58 §ad, 2H5) 11158 Iilzsz)Z 768 (m,
006/ 004636 PCT/ US2005/ 022682 __1H

%H)é 9&(@1 #&1)1—7441,21%1#) 98, (43, B, w41 o, Ho, é#%ﬁaZH J=72

TRILOUSI NP (A T

Nl - (3- Fl uoro-4-(thieno[ 3, 2- d] pyrim di n-4-yl oxy) phenyl)
N3- (4- fluorophenyl)nmal gnanjde tO O _HEZNH / F 10 A)

3- (4- Fl uor ophenyl am no) - roﬁp/rﬁ'n/c acid To a
sol ution of ethyl 3-chlorg oxofy opgnoate (5.0 niL, 40

mol, Aldrich) in nethyl ené chloride (100 nL) at 0 C
was added diisopropyle Llarri ne (8.4 nL, 48

\ ~
-

B) 3-(3-Fluoro-4-(pyrrolo[2,1-f][1,2,4]triazin-4-yloxy)phenylamino)-3-

oxopropanoic acid |

To a solution of the above crude ethyl 3-(3-fluoro-4-(pyrrolof2,1-
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(EST") m/z 331.1 (M"+H) *.

(8)] N 1-(3-Fluoro-4-(pyrrolo[2,l-f][1,2,4]triazin-4-yloxy)phenyl)-N3-

phenylmalonamide
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mmol ) followed by 4-fluoroaniline (3.6 nL, 38 mmol,
Aldrich). The reaction was stirred at room

WO e0vpeosmBar e over ni ght and was t hen quenched we¢husd0s/022682

mL of 15 saturated NaHCO3 sol ution. The aqueous | ayer

was extracted with chloroform (3 x 100 nlL). The

conbi ngdoRtieABE 8-(SFfubALL 1672011602 QRkEzigRLYdr ous

Na2SO>4 and _concéntrat edf‘(?%ﬁ{/g[cuoﬂfg g?h\‘ile "the crude
prleliphenylaming)ed-propropancideid €151 1ngli 6.0 E0mol), BOMehgent (34 mg,

PR MR O W
'ﬁ}nol)’uin ﬂﬁnétﬁylf&ﬁp(axl\ﬂi%e %55 fn.ﬁ_)) ﬁk'sti%e?d & r%m‘tflét%m%éa@u@%?lk h. The

Y?//z 20 226.1 he above es
deagiohwed dilntedGGitmEt@Ac 6t hbhaid washed edtheslaten 109 aq LicN
was added_and the reactlon

NaOH sal uti 100
R0 sridchyme 3(6“}?&3211@) H-he orgnaug soketiquowas,deied over anhydrous
n . s.solutio
ASEUASHER Rl B 7L T AR B on
atlicdige] @iOh EIONcAdiextdat 70 Igbitd the desiied copoMd as a white solid. The
2006/ 004636 PCT/ US2005/ 022682 aqueous sol ution was
SHPFuct ay pphibized wiith apegonitril d witer to give thedih ¢rwapound (12 mg,

[ t I hydr.ou S n
e A i JoRS SRR P R A R Bl a0 .
GH)BATR (@s1H), yedd @VIEOJ =& 203k Y; . 20a8, Y8856, Ao 6.
fur)t her ( §ur% fi ca(tqi on. IH NI\/F%C( l%lsg(} dg?%s%lgﬁ’gw(l)ﬁg@,(m’ tH),
P47 (s2 2818 MYESE) met06.7 (8o Hi. 2H), 5 7.16 (t, 2H, J =
8.9 Hz), 3.34 (s, 2H); MS(ESr) n2/z 198.4 (M+ H) +.
HHHOO O F B)

Nl - ( 3- Fl uor o- 4- hydr oxy pheyxAMPIE: 244- f | uor ophenyl ) mal on

am de To a solution of 2-fluoro-4-nitrophenol (1.00

g, 6.37 mmol) in 4 ng_of tetragydrofuran and 6 nL
u

1
of methanol at 0 C was ol- m .08 g, 31.8
nmol , <10 micron) fol Lewed by canmmeni u oride (1.70

g, 31.8 mml). The i xtUre was stirred atFroom

t enperature over Iy \NThe het er ogeneous m xture was

filtered througkyalthip pad of Celite(r) w th nethanol
and the filtrate néoncentrated in vacuo to give a

brown spolid which was used w t hout further
pur i f i ¥af3-Bluoredapymolo[2d -Al93,4]triazin-4-yloxy)phenyl)-N>-(4-

3- (4- Fl uor ophenyl am po) - 3- oxqpr opanoi,¢ aci d (197 ,
1. go nmol ) \FA)/as ydi ssﬁ\l%fé’ghFWqﬁn na?mfe ( "

di met hydoheidmeri3 -ﬂJdri)@t@yhaﬁtzﬁ,@.fﬁi,légé&itagﬂ%&g mol )

was added and the solutidon was cool e

loaynipheny2arhingh B epxloprephngit 2did i mg, 065 nmmoll, CotipduadB)of
BB aS0 HOP rgent (36 me, 6085 MmdD), £Lmemiylmorpholme (3D L, 0.27
mmol), and 4-fluoroaniline (5.2 uL, 0.055 mmol) in dimethylformamide (0.5 mL) was
stirred at room temperature for 16 h. The reaction was diluted with EtOAc (4 mL)
and washed with water, 10% aq LiCl solution, and brine (1 x 3 mL each). The organic
solution was dried over anhydrous Na;SQ, 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 (CDCl5)
69.28 (brs, 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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20 was allowed to warmto roomtenperature and was
then stirred at roomtenperature for 3 h. The

WO e@604BB6 M Xt ure was concentrated to renove neChybmn®022682

chloride and water was added to precipitate the
product . Filtration and trituration with water gave

t 4 /

MR (ot T T R i hap Gae dr 10, 880 ey =45,
m§Hz730®((smH“}3MS(mI'a&z/enz4 1M 98)9. 4 Hz), 3.51 (s,

25 2H); M5 (ESIl) mz 307.4 (M+ H +. O

Nl - (3- Fl uoro-4-(thieno[ 3, 2-d] pyrimdin-4-yl oxy) phenyl)

-N3- (4- fluorophenyl) mal %emﬁq WO 2006/ 004636

PCT/ US2005/ 022682 E3S

N - (3- Fl uor o- 4- hydr ox phenyl - N3- (4Hf| uor ophenyl ) mal on

am de (46 ng, 0.15
[@ .10 nmol ),
0. d “copper (1)

4-chl or ot hi eno[ 3, 2- d] py
cesi um carbonate (490

chloride (10 ng,sp 10 ol ) mere placed in a test

tube. The tube ealNed, flushed with ni trogen,
charged with 1- ié 5 pyrrolidinone (0.3 n)

foll onwed by 2, 2,6, 6- P%tranethyl 3, 5- hept anedi one (4.0
L, 0. Oﬁ’lmlﬁero-fh‘?ﬂﬁéﬁﬁ@ Q-Qi]pyﬁﬁmﬁhhf YRy Hhedgh-AP- 4or
2 h. The reaction mxture was purified % prepara ive
HPLC. The appropri at Subrephtenghimatmangdeent rated to
renmove nmethanol and the resulting aqueous sol ution
was made basic with saturated NaHCO3 solution (5 ni).
The aqueous sol ution was expraghed wth Et QAc (3 X

| OL) and the 10 conbi ned ojjgar| c extracts were dried
over anhydrous Na2SO4 anHOConceniNHated in vacuo to

gi ve the desired product as a colQrless oi
Lyophilization with nethanol / ier gave the title
conpound (23 ny, 52% as a whit'ewsolid. 1H NVR (CD30D)
S 8.54 (s, 1FD 8.21 (d, 1H, J 5.5 Hz), 7.69 (dd,
1HJ:124 2.0 Hz), 7.49 (m BH), 7.27 (m 2H),

§2° i Ayl glomobpoieAdy, 1557, 112,

F N jTo aSoltion of ethyl 3- chloro -3-oxopropanoate (5.0 mL, 40 mmol, Aldrich)

N - (3-Fl uoro- 4- gthl eno[ 2, 3-d] pyrim di n-4-yl ox )phenyl)
Ngnpmylene chloride (100 mL) at 0 °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 NaHCO; solution. The aqueous layer was extracted with chloroform (3x
100 mL). The combined organic extracts were dried over anhydrous Na,SO,4 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 (g, 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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fl uor ophenyl ) mal onam de 20
N - ( 3- Fl uor o- 4- hydr oxyphenyl ) - N3- (4-f | uor ophenyl ) mal on

w@niod®o46d® ny, 0.15 nmol, Conpound B of Exanpl BCRE¥2005/022682

4-chl orot hieno[ 2, 3-d] pyrim dine (17 ng, 0.10 nmol),
cesium carbonate (49 ng, 0.15 nmmmol), and copper (1)
Gabiesusdelutiba wiE exf@actll witHBHOARRS & 1803660 THE Brdb®Rid organic
tube. The tube was seal ed, flushed with nitrogen,

crtrpefe averaitied dvenentydtoms NaySOohudicoreamr4t@l & watcyo to give the
fol | owe 2, -tetramet hyl -3,.5 25 hept anedi on

s PR 51 i) A A PR ol ok Boa vier ot fer
fRkifibation. TRENMFEAS oL I3 4
YA B fr $EAEP D38 GEF 2. 759 (m. 260,
oltc@n2t af = 8.9t Hz)r 280 Ve 208 MSGST nd; 1984 (MUY ng
aqueous solution was nmade basic wth saturated NaHCGO3

solution (5 nL). The aqueous sol ution was extracted
with -79 WD 2006/ 004636 PG/ US200%/ 022682 Et OAc (3 X

10 nlL) and the confeenoriani rag{s were dried
over anhydrous NaZSd cionc ntr in vacuo to
gi ve the desired peduct as @ c8 orlest~qil .

Lyophilization with nmethanol / water gave the title

((B) Dr';r/'g oO UV g(%ﬂﬁ;gg?-lf(yﬂ%xrmen)ilg)wz? LM&]@?ﬁ)bﬁergﬁ)?lk;ﬂ?ﬁamildfb
. , . , S, . S, ,
8. 15 ("zdP, ) @?‘fﬁzn of Ziﬁ%qu-%ljfwl??f@g(l(-% g, 637 mmol) in L of

= o falq. 7
Fffiproc §31 6. frecfaio e § s ol fbusfobs geord
(iBbl k10hdcédLfollowdll by bnmdniYRhloridé (H761g, $1.8 nlhdY). STRR
lr~1-1 OF CNNN 10 1-(3-Fluoro-4-(pyrrolo[2,1
fREIro Was stitredAt foomm yanepeytptectyeinigly- (The hatefdggneass ainiirg was
-..acetyl)thiourea, To a gompgeneous sql ution of sodi um
tf%ﬁe’e?é;iﬁmgg a i Pag of Gelyts  writh ethaneliang itheafiléimpierwas(cpncentrated
ni at._roaom.t enper.at ure, under jtr at naspher
T SR F ST BB pRer e e PhoietionbrRsR e @56 me,
8120. ol ). The mixture was stirred for 30 mnutes
bef ore bei ng added directly to a honogeneous sol ution
of 3- Bt@drlaorgphenylamino)-3-oxopropanoic acid (197 mg, 1.00 mmol) was

dissolved in 4 mL of dimethylformamide. Triethylamine (140 pL, 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 (CD50D) 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) ™.

(0))] Nl-(3-Fluoro-4-(thieno[3,Z-d]pyrimidin-4-yloxy)phenyl)-N3 -(4-

fluorophenyl)malonamide
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(pyrrolo[2,1 f][1,2,4]-triazin-4-yloxy)benzenam ne (37
nmg, 0.15 mmol, Conpound C of Exanple 22) in anhydrous

walc@hkloerseéret hane (3 nl), under a nitrogen at nOBEIER®N5/022682

The m xture was stirred at anmbient tenperature for 4 h
bef ore being concentrated in 20 vacuo. Purification by

silicaugel rc I j

i ash " SRTAA Pty e i e aTBR B RE b fnite Bl me, 0.15
aifrhi6l, dechlofoehitnd[B @-d1pyrnidinet (135gr®, 1088Mpl), césitnNdRbonate (49
(CDC13) S 1241 (s, IH), 850 (s, 1H), 7.97 (5. 1H.

mH 9. 15mmeby andzcopper(Bychloridy (107mg0.1Qmmely were plaged ipg test

R I & A T Lt
%ﬁoﬁ«ﬁh@ne (ﬁ@mﬂgﬁﬁloww’og )246,636trdrAeth -3,5)&@?@%@1&& (4-BaL,

2006/ 004636 PCT/ US2005/ 022682 F N SF
PLOR. ixthol)- (The Féagtipn wis ftireveati0 3¢rfonl bf The redetipn mixture was

bbb i BOMRNSIN e 2R copoeniryedip romove
ﬁef}%fnggéfﬁ e Eé%ﬁﬂfn%iagﬁ&% SORKY W%%s RlABYhAY Wil stufatdd NaHCO,

rrazine To a m xture o

4olatibw (omby.nFhérydurpus @llajdd, was oxftrbc@d Alithr A NE ¥ Bidl7) and the
g, 20.11 nmol, PCT .. WO 2000/ 07 129, US pat.. .
SPRPINEA CTEBHICAFFFS pisebipicd qiss anscis LS s and iicchitaied in

3 i . a ITE . .
DR A HEBRSRUTHAY: 5 S oS onzaip i et
ket Ga odithe BVE coOMPOud (23 184,i52reths aowhife sstitut ENMRAED;8D) §
ni trogen atnosphere, was added an%;;dr ous pot assi um

8axientile 824 (411K, J a2.5He), FiB(dd, 1Hhd =i 3¢ A& Hahd 49 (m, 3H),

(205" 28 €96 ¥ oflor 7 2P Radede MBS DA LRR TRl

at 60 Cfor 4.5 h. The m xture was cooled to room
tenperature, diluted with dichl oronethane, washed
sequentially with 15 wat BXAMEBLED26 aqueous |ithium
chl oride, dried over anhydr%]us magnesi um sul fate and

concentrated in vacue_t oyi el d t sall d.
Purification by silica ( Mir ckj| K 230- 400 nesh
particle size) flash ehcerat ofr apQy, hpg With

chl orof orm afforded
74

g
SN
N'-(3-Fluoro-4-(thieno[2,3-d]pyrimidin-4-yloxy)phenyl)-N>-(4-
fluorophenyl)malonamide
N'-(3-Fluoro-4-hydroxyphenyl)-N>-(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 uL, 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 methanol and the resulting aqueous solution was made basic

with saturated NaHCOj3 solution (5 mL). The aqueous solution was extracted with
-79 -
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the title compound (4.19 g, 72% as a pale yellow
solid. 1H NMR (CDC13) 5 8.20- 8.13 (m 2H), 7.83 (s,

wakhos/00463@ (d, 1H, J= 2.6 Hz); 7.58-7.53 (m 1PQT/US2069022682

(d, 1H, J 20 = 2.4 Hz), 2.62 (s, 311); HRVB(ES1),
289.0737 (M+ H+ calc, 289.0733 (M+ H+ found. -81
/ / - ~
ﬁ?ﬂ%%gé g?lg)f"r?g? anlgﬁ{? Ilégél%}%fi g%égﬁczextra%%%e dnle\b Nfé}uanh@rous
4,802 add toricamtined inylaeny }dgNE draldbing] prédua as a colorless oil.
het er ogeneous, m xture of 4-(2-fluoro-4-nitro hengi(%%-s
mgj 0.

neloRpliggtiqowish methappl f watepgayp the tils ¢ranpayngd 42 as a

Nl SRR USRS 20 R T P £00 Rl 15 @
NiH,[/R989 HAL 795 e e, JWeD f0deHzy 7186 @ust, £ £ SQﬁHg) 759%m,
mmol ) and ammoni um chl ori de (5. 649 105 mmol ). The

Ak 058 (Wadty i7i30 @RH.of = 8.8FH1e3.48 &, 2He; MS(BSE sor/ankid.1 (M + H)
filtered off and the filtrate was concentrated in

vacuo to a pale yellow solid which was partitioned

bet ween chl orof orm and water. The aqueous | ayer was

then extracted twice with 10 chloroform The conbi ned

chl orof orm I ayers were WENXAMPLE 27 wat er, dried over
anhydr ous magnesi um sul fate ﬁndHconcent rated in vacuo

to yield the title coppound N(2N51 Q, 929 as a solid.

1H NMR (CDC13) S 7.86 ( T7¥ 1@

Hz); 7.08-7.03 (m 1HyX6761Fd,01HNJ .

6.55-6.45 (m 2H), 3.78 (s, 2H), 2.60 (s, 3H);

HRVS( ESI ), 259.09 N H)+ calc, 259.0997 (M+ H+
found. 15 C) 1-(3\Ehuorb-4-(5-nethylpyrrolo[2,1

f1[1,2, 4] triazi n-4-yl 8xy) phenyl ) - 3- ( 2-

S AR SR AR AN ARy mpegyD:3- 2504 Byorophens)
Xy) benzenam ne (39 ngy, Aeet@)thicalrga was converted to

the title conpound (42 62% in a manner simlar

, 62 ) to
20 t hel 9 hppaesspeens Sé%uttsggﬁﬁq>@u@1blowm2é a3 mol) in

P
it ) Bt P ek @i Bt
Fdorophe-acetyl chlblidel(28 1., 8.20@moB. TBe aiixtudivas Rirf 10530

3H); HRMS(ESI), 454.1149 (M+ H)+ calc, 454.1154 (M +
Hpyisutes befare s gadappdEecity to a homegpneous solution of 3-fluoro-4-

(pyrrolo[2,1-f][1,2,4]-triazin-4-yloxy)benzenamine (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 (CDCl3) § 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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WO 2006/ 004636 PCT/ US2005/022682 HHF NNla )a -ry
OF N N.N NZ-(3-Fluoro-4-(5=nethyl pyrrolo[2,1

wo 2ok 0@46d4 t ri azi n- 4-yl oxy) phenyl ) - N3- ( 4- PCT/US2005/022682

fl uor o- phenyl ) mal onam de To a honobgeneous sol uti on of
3-fluoro-4-(5-methylpyrrolo[2,1 5
fl1[1,2,4]triazin-4-yl y)benaen&m ne (52 ny, 0.20

nmol , Conpound B of Ex
3- (4 f 1 uor ophenyl am no) xopg opgnoi id (39 ny,
0.20 mmol, Conpoynd of “Exanpl e 25) TTh a@hhydrous DM

(2 nm), at room t jure under nitrogen
at nosphere, was d d i sopropyl et hyl am ne (52 L,
0.30 mmol ). The xtnfe was stirred for 5 ninutes

Vet Féﬁéﬁmﬂogfg%ﬁf Neralal2dy s Hiriarind-vigryphewsD-3-2--
T et o iots i RRBroRdh Beetyiiibioiegt ur © oS

concentrated in vacuo to renove volatlles. The

resul tant residue was diluted with ethyl acetate and
washed twi ce with 10% aque i um chl ori de before
bei ng concentrated i n vacuo. ification by silica

gel (Merck K&A, 230-402%:3ih particle size) flash 15

chr omat ogr aphy, eluting NL% nmet hanol in
chl oroform afforded anN\off-Mhite solid that was
triturated and sonicated i nNthe presence of anhydrous

o] ok patHtropRafexyy S e RTRRHBE P T fpade
( CDCl 3o =8m9<t@'ﬁ of 4;chldnp;5-Brefiflrysrolof il f1[1,28B tr{e&inel(8)37 B 20.11

’zéﬁ%ﬂé’@%%@f llﬁ%U Squtaapplézn 302#@)1869854he

I(EI%I\C/IISO(%%%I %f‘lnhzc?’%s %%?e?n f(?%})@o%tépbc)‘ %fer@l%% %281 E)I"\% é_’f_ nitfdphenol
(S48 ¢, 2EXAMBIIE) BGinhitiddus PMF @ 08k), QitredFo@5/mifiuteQuber a

nitrogen atmosphere, was added anhydrous potassium carbonate (6.11 g,44.24

mmol). The mixture was heated at 60 °C for 15 h before 2-fluoro-4-nitrophenol (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 (CDCl3) 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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- 83 WO 2006/ 004636 PCT/ US2005/ 022682
N -(4-(H Pyrrol o[ 1, 2- b] pyri dazi n- 4-yl oxy) - 3-f| uor ophen

W@ kgosMBssf6l f 1 uor ophenyl ) mal onam de A sol ut i onP@F/US2005/022682

4- (H pyrrol o[ 1, 2-b] pyri dazi n- 4-yl oxy) - 3-f | uor obenzenam
ine (51 ng, 0.21 mol, Conpound D of Exanple 19) in
DVF (1 m-) vvastreated with 3- (44 5

f 1 uor ophenyl am no) - 3- oxoprop aC|d (41 ng, 0.21
mmol , Conpound A of Exanpl e528)+ DIPEA (42 L, 0.25
nnDI) and TBTU (81 nyg, 25 nnDI) and the nixture
stirred at RT for 16 h. xture was concentrat ed
in vacuo to renove the d t he residue was

partitioned between Et OAc ([5 nm.) and saturated sodi um

IB)car BoRmbeo-gab héthplpy2rotbl2,1 jrjtnaz E]tﬁ%znpmqkaqmzenanune
washed with 10% aqueous Lid 10 bri ne 2 nm),

dri ed T@wlmpgmuwﬁ%ﬁetqfér@oﬂwo\ﬂd@ grhepA®Y)ct-ude

a5 LRI 058 BT S o
M)‘Hnﬁ-a\“rﬁj;dr@uﬂ@{rhl@drdfhka&il‘(% DY ahiier® tdifBpdufesundbthitrogen

10. 28 (s, Q 1H, J= 5.4 Hz), 7.92-7.91
@imosphre, Wa% d?;d@;gm(d\a}st @}%O g,-,lOZ,gnmolz),z;nQ AJUTIOR{RM. chioride (5.64g,

403 Fnpof” Thi il vk ocpt 61 et ebplapygPudy (g pttnd
|ﬂ¥€9 ﬁltﬁt@&as(c%nc&ftgatedl\@(vg&k) torﬁ ﬁalcﬁf@lo&/ §0d which waE¥ANRbEed

bemaeﬁ |chhmfonn (aad M@tdﬁy irh6 aqualam Yigd f,hmp extgaerad tyigg yish

fﬁﬁzgiﬁ% s Phlingt SAToTmeR fvyesavers washed vith e ietaer
Arbi ﬁH%ri%@mnbélﬁfatéWﬂr&)ﬁmr@rate@Qn &@J:zlo to84e1¥@e title compound

20 6/ 004636 PCT/ US2005/ 022682 F NO2

(2.51 g, 92%) as a solid. 'H NMR (CDCls) § 7.86 (s, IH) 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(ESI), 259.0995 (M + H)" calc, 259.0997 (M + H)" found.

(8} 1-(3-Fluoro-4-(5-methylpyrrolo[2,1-f][1,2,4]triazin-4-yloxy)phenyl)-3-(2-
(4-fluorophenyl)acetyDthiourea
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) 8 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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ON i\ N. N~ OA
4- (2- Fl uor o- 4- ni trophenoxy) - 5-nethyl pyrrolo[2,1-f][1,2

WO 4jostod6d@i n- 6-y1l pival ate To a honbgeneous SBPCTIUSZING/022682

of 4-chloro-5-nmethyl pyrrolo[2,1-A1,2,4]triazin- 5
6-yl pivalate (1.00 g, 3.74 muvol, Conpound D of
Exanpl e 1) and 2-fl uoro- 4 n,qtrophquol (588 ng, 3.74

nmol ) i n anhydrous acé at room
n nD ph was added
xtu gs then

tenperature under a nit

DABCO (462 ng, 4.]12 .

heated at 50 C fo The mxture was cooled to room
tenperature then oned between chl orof orm and

sat urat ed aqueous um 10 chl oride. The aqueous

| ayer was extracted twce with chloroform The

conVf A B8 Tudrogh(-metiaplpyis olof2, &R 20t thisvie A-fagy) pheiyl)-N-(4-
sat urat ed aqueous ammoni um chl ori de and saturate
aqueous sodi um chl or flaero-phensdmealenamidey dr ous

2 pal o Ehibe At R S 2
%[ti ll@-]tnafzi;fl ﬂ% gwg{z{nfﬁlﬁl\lﬁd H%a m@@ﬁﬁﬂﬁol NtEmp&RhdB GMEX‘ample

é@MM@D&W@ﬂ@@H@Mme% VEi(BY 8120 P@OInmol

Eé(i ‘nﬁ] 8f iz:[aZI QI}F 2gﬁ nnan)l&//%rogsh ﬁh@% Woa:f 6?06‘11 etél%‘eiat]l;x]e under
[nlt%%{l%}mb here, B a&dedﬁhﬂé@%r@ﬁﬁetﬁﬂ*laﬂﬁn&(ﬂ%ﬂ@ 308kbl) Mhe

abs te 2 et hanol roomtenperature under
anixture vge stimedivs P mamstes ha’@readbemzommcl—a @GNSV 'gédi um

dro The reacti ure stirred at anbi ent
trresthlrontity saditerRopth (Gbdhs o V4 48 T gpegpartion.

bR ke Wa@ 98O or NY 3PS R thdfeactdifwad &fi‘i%&ﬂt?iﬁed in vacuo to

m xture was concentrated to renove et hanol bef ore
bemoge paatiles.i 'Bhl@rd:sulkmlt woEine etak yilu@detidt ﬂhyiradeﬁa@t&d washed

s e e

uzét\g'l’é1I L p%%%ulgg%“g ggﬁﬁ’é’\ﬁ%&%f‘%?f?ﬁfﬂaﬁ?de
d:hrcﬂnhtmgteph}a nhyidg svith 1fa gredisinohinsohl drafoema affforded an off-white solid
that was triturated and sonicated in the presence of anhydrous ethyl ether (3 mL). The
title compound (66 mg, 75%) was isolated by filtration as a white solid. 'H NMR
(CDCl3) 6 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.

EXAMPLE 30
F N N
JITTT O
SS
\ N\N/
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concentrated in vacuo. Purification by silica gel
(Merck K&GA, 230-400 nesh particle size) flash

wa@ booeoeteogyr aphy, eluting with 2:1 hexane/ et hyl PE/ESBEN®(22682

afforded the title conmpound (602 ny, 53%for Steps
A- B) asayellowsolld 1HNI\/R(CDClS)85820812
(m 2HN-@- @P&&old[&bzrb]ﬁyﬁaaiin% )-3iuordp yf]v 54.
1H), 4.76 (s, 111), 2.48 (s, (ESr) rriz

(M+ H+ F/ N ofbwﬁpphqn.v

gr égl EA %Qﬁlﬁ?ﬁb I(L)d(%?% &ggyr r gp WIE ézh 4]-5?3;{% 4ﬁP?ﬁ g«zl%/ZﬁEargme (51
Tog,&. llbnmgﬂ,r@@ﬂpoumm of Ex:ﬁflple 19) in DMF (1 mL? was treated with 3-(4-
4- (2-fluoro-4-nitrophenoxy)-5- nethylpyrrolo[2,1

f}L[OIOleeay altmnoaz”rw@rman@m@ldr@l n@g,wlmq Gompound A of

ORI PRSRRDE (3250 S BRG] AT Sk

Qﬂﬁhﬁé sti®eDat RUAHE6 K2 ’l‘lieﬁﬁﬁﬁ?r@ vk BBSRABLE iMBs 89989 nove the

dropwi se a 15 m xture of
D aﬁdﬁlnwneptdp@wazpammogad)mmmiﬁtqmmgm fhdQturnmd yodium

d d d |
R RO
t(EtrrﬂQhUﬁiﬁ@(fZ%Bﬁ dridd ?MQS@B)LHn% cWﬁﬁenﬁta{eﬁrzﬁ Gadld el ?llmr% roduct

warmto roomten’pera ure. reacti on was s
fV(ﬁS ttitnedtedtviiouwith FtOAcant ¢wo gimes ovithavit OBE te Grivethy &igd @ompound

ue was_purified eparative HPLC (YMC S 10
187 ecTO B0 s anss e sobTRAWE B3 Catio Or10cTh (SOMED: 30.38 s,
0 u 0/ F Y o]
PR LR 3308 Bl eb oD, B G R0 D & o
aai),eb%mdc(nu G 686 {HnlnaHf;‘J ~aml 2hHR), 60720 88! TR R 41401 4 Hy),
agt ?ifﬁ? nove nethano Exture was extracted
Ih( ’ofnéélrlﬁ@(éﬂ (&’@}ﬁLMS(Eﬁ ) véAR3eMdrigani c
| ayers were washed once each with water and bri ne,
dried over anhydrous magnesium 25 sul fate, and

concentrated in vacuo t OEXANBIE® title conpound (34
ng, 24% as a yellow solid. 1H NI\/R CDC13) S

8.20-8.10 (m 2H), 7.82 ( 7.52 (m 1H),
-86 WD 2006/ 004636 PCT/ US20p ’ﬁqg L 1H),
4.16(t 2H J = 5.7 He), (tsZHoJ 7 Hz),
2.80-2.40 (m 8H), F
o] N
\
/ NN/'
(‘N
)
/

1-(3-Fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-l-yl)ethoxy)pyrrolo[z,l-f]-
[1,2,4]triazin-4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)thiourea, bis-
hydrochloride salt
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2.45 (s, 3H), 2.31 (s, 3H); MS(ESI+) Yn/z 431.3 (M +
H+ F)ZIN2 OONN p 5 D)

W@20861001666 4- ( 5- met hyl - 6- ( 2- (4- met hyl pi per azi n- RE YUY BD$1a22682

xy)pyrrolo[2,1-f]- [1,2,4]triazin-4-yl oxy)benzenamn ne
4- (2- Fl uor o- 4- ni trophenoxy) - 5- net hyl - 6- (2- (4- net hyl pi p
erazin- | yl)ethoxy)pyrrolo[2, kf] [1,@,4]triazine (20
ng, 0.05 nmol) was converted to Itlfe compound
(16 nmg, 87% in a manner siml ot he preparation of
Compound B of 10 Exanpl e . NVMR (CDC13) 8
7.86-7.83 (m 1H), 7.50-7. N2H), 7.09-7.00 (m
1H), 6.56-6.45 (m 14), 2N t,J2H J= 5.5 Hz),
2.99-2.38 (m 18H); SIl+) Mz 401.4 (M+ H+. E)
1- ( 3- Fl uor o- 4- ( 5- net’hyl -®- (2- (4- et hyl pi perazin-1-yl)e

A0 e MRS Ssnkirop ooy} sandlpyinyeralal2 LANL.2 A1 tringin; ool
| our egpivdlate- hydrochl oride salt

3- Fl uor o- 4- (5-net hyl - 6- (2- (4- rretql:gll pi perazin-1-yl)etho
xy) py fioo Bpmogenequsisoluion of 14-¢hloiond-meghydivychelA ZeH Hid Akriazin-

ot 700 8 2 Ay COMIEHIAD of BBl DnEporo4-
RiteRHeAsl (988 Ry, EX2RRhE!) &Y anhdArolik @adibmitle (23 ﬁ&lj, droom

aqueous hydrochloric acid (0.05 nL, 0.05 mmol),
flehpeyeics Ender & pidigigeh ptraaspbere, Wassadde@ DABLO (¢62 gl 412 mmol).

SR R P78 1 B 5
}%pethuflégthn gﬁtigigﬁed“ﬂaweeﬂc ofor@ankFhtuddid acﬂ)i)e_éés' Anfhenium
mY2H), 3.87-3.59 (m 4H), 3.00-2.44 (m 15H);

MRMBAESTThe 2586ULRSS: Widefracied ltwice 566, bR@0fofil. T He)cembined
found.. 25 EXAMPLE 32 - 87, WO.2006/ 004636 . .
PEEANISSSTRTE MEE% o PR9g gech “ﬂrhf\%a@&te%a@eﬁus grmoRfyrhehloride 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(EST") m/z 389.1 (M + H)".

F NO,
LT
HO \\N\ \/)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-f][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 stitred 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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1- (4-(6-(3-(Di met hyl am no) pr opoxy) - 5- met hyl pyrrol o[ 2, 1
fi[1,2,4]triazin-4-

W@ b@sd4636 f | uor ophenyl ) - 3- (2- (4-f | uor ophenyl ) apet/ybIons/a22682

a, hydrochloride salt FNO2 O -N O\ NNN 5 A
3- (4-(2-Fl uoro-4-nitrophenoxy)-5-nethyl pyrrolo[2,1

e 13655 ) LB 01
moententratquhe Wyttph dapificatorpley silicayged {Meeski BﬁGaﬁSﬁSO@OO thestb

h f nmL
&?gé%le gzmaf?qsggéw G ae ]gtrlr?gvgf;t%a?dbg@(ane/ethyl acetate %ffco:rded the

t il |
Y SRR S o N S
tBsI@}B ez (ﬁr dHr)I;EI M{s— ), rrcﬂt@msat(ml 1H§L©353L(,s DR 4.760®) DH), 2.48 (s,
m n es a

@H)ZMS(E§F@MZW§3%h‘ebey) 5- et hyI pyrrol o[ 2, 1
f1[1,2,4]-triazin-6-ol (133 ng, O0.44 mmol, Conpound B
of Exan'pl e 31) was added, and the m xture was al | owed

to 15 slowly warmto roomtenpermg _N&,ter 14.5 h,
the resin was renoved by fiItrat?ﬁnd rinsed with
1:1 met hano] t et rahydr of uran. They Ined filtrate was
concentrated in vacuo to a yellow residue that was

used in the next step withowf~rf UM her purification.
MS(ES1+) mfz 390.2 (M b‘i; BIbaJD 2006/ 004636
PCT/ US2005/ 022682 F // NH2 \ O\N NN B

4- (6-(3-(Di met hyl {/ﬁ- pr opoxy) - 5- met hyl pyrrol o[ 2, 1-f]
[1,2,4]triazin-4- y) - 3-f |l uor obenzenam ne
3-(4-(2-fluoro-4- ny rophenoxy) - 5- net hyl pyrrol o[ 2, 1
f1[1,2,4]triazin-6-yloxy)- 5 NN-di nethyl propan-1|-am ne
@70 ntg(Z-Elmno-ﬁﬂﬁtr))phamxorb}ﬁmeﬁhgﬁﬁt(@-(dhmethylpliperazm-l-yl)-

%8%8 S]Nrr@%ﬂfggﬁtlrgzn}eo t he preparation of

'To a homogeneous mixture of 4-(2-fluoro-4-nitrophenoxy)-5-
methylpyrrolo[2,1-f][1,2,4]-triazin-6-o0l (100 mg, 0.33 mmol) and triphenylphosphine
(129 mg, 0.49 mmol) in 4 mL of 1:1 anhydrous dichlormethane/anhydrous
tetrahydrofuran, cooled to 0 °C under a nitrogen atmosphere, was added dropwise a
mixture of 2-(4-methylpiperazin-1-yl)ethanol (71 mg, 0.49 mmol) and
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 ir 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 8.20-8.10 (m, 2H), 7.82 (s, 1H), 7.58-7.52 (m, 1H),
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The resultant yellow solid was used in the next step
W thout further purification. MS(ESIr) na/z 360.3 (M

W0 20454604630 C) PCT/US2005/022682

1-(4-(6-(3- (D net hyl am no) propoxy) - 5- net hyl pyrrol o[ 2, 1
-f1[1, 2,4]triazi n-

49 O 3 A FRED1ORY iy T 47 (B[ LIARACHR0 296K, i)

orideé

4456 (3H), DI3TRE [BHRMS(BSDY at0131)3 Sinesjty| pyrrol of 2, 1
J][1,2,4]triazin-4- yloxy)-3-fluorobenzenam ne (12 ny,
0.03 mmol ) was converted to the title conpound 15

(2.5 ng, 13% in a manner simlgy t R,g preparation
of Conpound E of Exanple 31, exce at
2-(4-fluorophenyl)-acetyl i socyﬁgﬁﬁ(o. 10 m., 0.04
mmol , Conmpound C of Exanpl é 4) s used instead of
benzenesul fonyl isocyanate. (CD30D) S 10.77
(s, 1H), 7.80 (s,' 1H, PR . AH, 7.40-7.23 (m
5H), 7.11-7.02 (m 3Hy,4.15- 4N2 (m 211), 3.71 (s,

2H), 3.41-3.36 (m , 2.97 (s, 6H), 2.44 (s, 3H),

2.31-2.22 20 (m 2 RVS(ESI ), 539.2218 (M + H)+

cal c 539 2218 (M N+ + found.  EXAMPLE 33 F xff'ro\.
N -89 WJ 2006/ 004636 PCT/ US2005/ 022682

f1.))]( E‘ ﬁj]aré @'(ﬁﬁh&)&bﬁm(ﬁl@i Gl ipipePaZiRIDM M6 P b Phrlok2, 1-11-

triazin-4y
3-fl u@l,ﬁ;ﬂj&mﬁﬁ-4@lc§)@)bmzfehamnmphenyI )acetyl)urea,

AR e S A MR ML RN s ) B S B

}b%%l é')é%ﬁf)foﬁfﬁ ﬂ[r 2 2%%{% (%51%%13? %%él?%&%?%mfﬁ@d to the title

fcbfnj)oﬁndfld 16trng,a§?7 b)-i6 -aohan@@ﬂmmgar 1. t8OprepatatioCohGompourd B of
of Exa hvvas conyerted to the title conpou gin

Example 8 HN R (CDCl3) 0 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(ESI")

m/z 401.4 (M + H)".

E) 1-(3-Fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
f1[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)pysrolo[2,1-

f1[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 (CDs0OD) & 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(ESD), 596.2255 (M+H)" calc, 596.2261 (M + H)" found.

EXAMPLE 32
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a manner simlar to the preparation of Conpound A of
Exanpl e 32, except that N,N- 10 di net hyl et hanol am ne

W@ Z®6k04686 75 nmol ) was used instead of 3 PCT/US2005/022682
di met hyl am nopr opanol and dii sopropyl azodi car boxyl at e
(148 L, 0.75 mol) was wused instead of
di et hyl azodi car boxyl ate. The resigduewas puri fi ed by

preparative HPLC (YMC S 1B _CBX

m nute gradient from 70%t ';Q/N&@gou noI with
0. 1% TFA) . The  appropr| at eoTr? t| 0 re rmned,
neutralized 15 with sajurated aqueous sodi um

bi car bonate, and thgno ceMtrated in vacuo to renpve
met hanol . The m Y.extracted with chloroform (3
x 10m). The\ ined organic |ayers were washed once

each with warer and brine, dried over anhydrous
magnesi um sul fate, and concentrated in vacuo to yie

t hel{#¢-63-@impthanine)prepoxy)-GomethInyreelp| 241 flvag,éa;r,azm-4.

n 1/ é‘ ggp? éu@{ﬁqipepgﬂi%q%p %1/ %%hg‘yngcﬁ‘%%}?aﬁ g;ygf%c’hlorlde salt

f][l 2,4]triazin-4- yloxy)-3-fluorobenzenam ne -90 WO
2006/ 004636 PCT/ US2005/ 022682

2- (4- (2- Fl uor o- 4- ni t r ophenoxy) - S=~wethyNByrrol o[ 2, 1 - Al
1,2,4]triazin-6-yloxy) N Ndinet anam' ne (22 ny,
0.06 nmol) was converted to the ®itTe conpound (20
ng, 100% in a manner simla ~{jhe preparation of
Compound B of Exanpl e 28. o—Xqe re;ul tant yell ow gl ass
was used in the next wi RO f ur t her
purification. 5 I\/B(E +) rn/fz 346.3 (M + H+. O
1-(4-(6-(2- (D net hyI am no) et hoxy) - 5-net hyl pyrrol o[ 2, 1
fA] 1, &. -gZ-F%k'G-ﬂmtro henox )-S-methylpyrrolo[Z 1 [1,2 4]tr1azm-6-
yl oxy) - | uor ophenyl )p 37 uoropheny acetyl)ure
a, hy dsrloxamMN-dmlethalprom 1- amme

(115 Stos B o o round Sl R BB B (20 .

ﬁg?ﬁelrgggﬂolp &GANYEf e§ifl, 58‘?5 Ih?el 73 HnfIFRARaYEus {eﬁaﬁydrofuran

In a nner similar o the preparati on of

C(Grmlo),l add T afddoearigpd gen3PmospheteNVES §dded QidthyBazbdicatbokglate (138
1H), 7.84 58 1H, 7.77 (s, _1H), 7407211(m
uL, . 8 7 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 0

°C, 4-(2—ﬂuoro-4-ni;rqphenoxy)-5-methylpyrrolo[2,1-f][1,2,4]-triazin-6-ol (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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7.10-6.97 (m 3H), 4.43-4.39 (m 2H), 3.71 (s, 2H),
3.68-3.62 (m 2H), 3.03 (s, 6H), 15 2.48 (s, 3H):

WORMBOESB) , 525. 2062 (M + H)+ cal c, 525.2079 (MMEUEN05/022682

found. EXAWPLE 34 HH F/ NNOOoF N NN -N20
Nl - (4-(6-(2-(D nmet hyl am no)ethoxy)-5-rrethy| pyrrolo[2,1
fl101,2,4]triazin-4-

yl oxy) - 3-fl uor ophenyl ) - N3- (4-f| uor nﬂz) mal onam de,
hydr ochl ori de salt

4- (6-(2- (D met hyl am no) et hoxy) - 5 rrethyl pyrrolo[2, 1
fl1[1,2,4]triazin-4 yloxy)-3- enzenam ne (35 ng,
0.10 nmol, Conpound Eﬁo’f_ﬁx Ne 33) was converted to
the title conmpound Y4 ng, 8% Nn a manner sinmilar to
t he preparation of , 25 Exanpl e 29, except that PyBroP
(52 ng, 0.11 nmmol ) was used instead of o benzotriazol -

Byl - N‘-K\ﬁ k8- (Wmﬁbylﬂﬁm}l?wpmbﬁrmmhwmaﬂb[201’ﬂbb?a,éiwlazmA-
Treat V\%&.&E‘ N aqgueous hydrochloric acid (1 nm, 1
nmol ) ) graheny Pfi zation, resulted in -91 WO

2006/ Oﬁﬂaﬁ@ﬂﬁ&umgﬁé&%gﬁ%aﬁﬁ%&a%ﬂ @B%T%D;tﬂgzlﬁ beifloxy)-

ng, 38% as a pale yellow'solid
(X N-digethytpropar(-&-amind) (170 ngR OA458mol) wadidpnvattedQe TheXitle

%%5 11n7 ¢ %%ﬁmsmxéarda%?spm}gjr;t%nﬁf@rﬁgoung% 01) Example 28.
I

%mﬁ&e}}%@ %@i@%vas (u%d" 1n'ﬁ1é' n&é Feip \%%%u?:ﬁﬁ%e%ﬁiéﬂ)ﬁﬁn.

NS (BST 63600 (Me&tﬂf)ram no) pr opoxy) 5- net hyl pyrrol of 2,

1f][1,2,4]triazin-4-

yl oxy) - 3-fl uor ophenyl ) - N3- (4-f | uor ophenyl ) mal onam de,

hefir och|L(4-ERsitlethylamino)propoxy)-5-methylpyrrolo[2,1-fI[1,2,4]triazin-

4-yloxy)-3-fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea, hydrochloride

salt

4-(6-(3-(Dimethylamino)propoxy)-5-methylpyrrolo[2,1-1[ 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;0OD) &
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
= N _N
JOR ARG
o 0 © -
=" N
PTNN )
—N
\
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10 4-(6-(3-(D net hyl am no) propoxy) - 5- net hyl pyrrol o[ 2, 1
fl[1,2,4]triazin-4- yloxy)-3-fluorobenzenam ne (54 ny,

w@2006/00886 , Conpound B of Exanple 32) was CONRET/USTNNS/a22682

the title conpound (13 ng, 15% in a manner simlar to
the preparation of Exanple 34. 1H NWVR (CD30D) S

7 . . -

714G Gk slgind) B Etnbs ol il Rejctin-a-vtoxy)-

2H), 3-fBorophel)-3-(3-(4-Thidrdhehy)acatyBidea, Ry@®chloridetdhlt

2.48-2.42 (m 4H), 2.32-2.25 (m 2H); HRMS(ESI),

537.2062 (MH)- calc, 537.2073 (M H" found. EXAMPLE

36 HH OF/ NN DOO-NOFg NI QdY 20 NJ

NL1- ( 3- Fl uor o- 4- (5- et hyl - 6- ( 2- nor @ i nGet hoxy) pyrrol o

[2,1-f ][1,2,4]triazin-4. 0

yl oxy) phenyl ) - N3- (4-f | uorop enyl mal onam de,

hydrochl oride salt -92 4636

PCT/ US2005/ 022682 | F N. J HO N,NJ A

4- (2- Fl uor o- 4-ni trophgnoxy) - 5-net hyl pyrrolo[2,1-f][1, 2
4]tri azi n- 6- ol To a\sol ution of

_4-nitr | _
W R Fhigo oy &)%mén Vkolols, Rt 2 A1t
Co f 5 m xt f 20 nL of
THEpgmg’?g'l?f@’&?ﬁgnkﬁms B8 e 1N NaGH (12 . 12
nmol ) 4(Bpluose4 alitrophenotydSpaethyipyaololé ﬂ[ézSZl,A]ttnmgn 6-o0l (91

sol utjon s allowed t stlrfor 45 mn hat tine
HRE:®: %Qﬁnﬂgﬁ Gompetndf eHEXHRPle dipivat ?%weres?d tqfée title compound in

AG8GP B fp (RGBT B ARG S5 ek o M-

dimethylethanolamine (75 pL, 0.75 mmol) was used instead of 3-

dimethylaminopropanol and diisopropylazodicarboxylate (148 pL, 0.75 mmol) was
used instead of diethylazodicarboxylate. The residue was purified by preparative
HPLC (YMC S10 ODS, 30 x 500 mm, 30 minute gradient from 70% 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 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)".

X
O

O \\ \)N
\

B) 4-(6-(2-(Dimethylamino)ethoxy)-5-methylpyrrolo[2,1-f1[1,2,4]triazin-4-

yloxy)-3-fluorobenzenamine
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renmoved under reduced pressure, the product
preci pitated out and was collected 10 t hrough

wo 2doboateBON. The product obtained is PCT/US2005/022682

4-(2-fluoro-4-nitrophenoxy) - 5-

met hyl pyrrolo[2,1-f][1,2,4]triazin-6-0l (1.65 g, 88%.

'\/5( ES]Q—SWZZH%QI% 4—n§tMp'heﬁ8 5)- -Iﬁl:tﬁyllﬂ%ologz @j{['l QN]@a%n—&yloxy)-
- (2-Fl uoro- 4-ni't rophenoxy) 6-(2

ﬂ%Nn@mﬁwﬂqtmmm(@ﬁpyg,rQﬂ&)@monwas[ chppertdc uoutheztlﬁ@cmpcamd

420 s RORPAings ennes iR e oRACH i GopR 24 B of Bxample 28
f'ﬂ'l{e]reﬁlltﬁ]nt Yellgw Qaﬁ'v@is lﬂsé@m@% n&kt %&prﬁﬁ?{c}ufc fur(t_jher purification.

2- nor phol i'noet hanol ny,

@dsgﬂﬁf)mdﬁam%&}() 0 mml/g, 167 ngy, 0.50 nmol) in

1 nL of THE at room tenperature was added DI AD (72

ng, 0.36 nmmol). The mxture was stirred for 1 h 20 and
RBLC an LehdBRbxPL 4-

di sapgeg‘r Qcftsaldqu')ﬂmgﬂgﬁymar \Ng}éﬂfsl Hégrlyzgﬁl J[Q lme{ﬁaﬁlllazm 4

Celit e_,(lm)y)éﬁﬂumﬂmphénylb-Ba(ﬂe(4xthmrolﬂnmqhhcaybdrm ﬂydrochlorlde

purified by preparative HPLC to afford the title

compodfit (50 ng, 67%. MS(ESI) nmfz 418.2 (M + H)+.

N 9§UVQC§’60&6etﬁ%ﬁ®§mﬁ§Ijeh&%%9P§/n%%ﬁ§ﬁmﬁzﬁ 2 DhiaNn-4-

%ﬂymGFﬂlioﬁetﬁdﬁzﬂﬂmhyé (ZD 1@2 -6 mnad]) Wamd:d“m'm;t&d)w’the) hdé Eoﬂapound
[1,2, 4] triazin- 4- ) benzenam pne To a saol

dﬁ 5411% 219f%r>d6 R SDANEY %1 @rf igljepsra%@ Al FompeyndsC of Exalnple 32.

O RSN B el B i 2 S5 Bt

of. 10Ms O (e B ), alcktied) 3DIGRCINTY, 8. 11d(s, ZH)3 31880352 @ﬁdzﬁﬁ303 (s, 6H),
powde The_ suspensi on was al

. wed
2 Stsi $éhﬁﬁ|ﬁ§fﬁﬁ%r§@éﬂ&6& (M + Hyircaje, 25867 (MPU:I) “found.

anal ysis and LC-Ms anal ysis indicated the conpl etion
of the reaction and the solid was thus filtered off.

After concentration of tppXAMPLRS£, the

H H
F. N\n/\n/N
j@o OQ
0 F

o— T N

/ \N\Nél
—N
\

N -(4-(6-(2-(Dimethylamino)ethoxy)-5-methylpyrrolo[2,1-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
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

-91-
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10 residue was taken into 10% MeCH in CH2Cl12. The
solution was then filtered again and the filtrate was

w@omehMeB@t ed in vaco to provide the title conpomms2005022682

ng, 929% . MS(ESI+) niz 388.4 (M+ H+. D)
N - (3- Fl uor o- 4- (5-net hyl - 6- ( 2- rmrpholinoethoxy)pyrrolo

[tHe tlﬁeao’in pound (1.7 mg, 38%) as a pale yellow solid. 'H NMR (CD;0D) & 7.83
fll1 4]tr| azi n- 4-yl oxy) phenyl ) - N3- (4-f | uor ophenyl ) ma

(ori&hi aa7 G, s 567 68 (e 25 1.40F3.28 (50 bHD | DO9-G104 (m, 2H), 4.43-

40 e oA, S T B i e e R I EBb ot o2

13 g&@.ﬂjz@gg@p{hg +fyuﬁano) 3- oxopr opanoi ¢ aci d
Eﬂfpnﬁ . nmol Co%oundAof Exanple 25) in 1 nL

of 20 THE vvere added DI EA (0.04 nL) and PyBrOP ( 32
ng, 0.06 mmol) at room . The reaction was
all owed to stir over thekmwgd LC- M5 anal ysi s
indi cated the formation of the p,qoduct H al though there

was still some staring mat ol ution
was directly subject to pre i fication
and the HPLC fractionycofai |ng the deS| edF pr oduct
was passed through a nyoasi s(r) MCX 25 20cc 500ng
LP Extraction cartr] nd)washed with MeOH to renove
TFA. After tYat he cartNidge was eluted with 7 N

NH3 in MeCOH a t he ammoni a sol uti on was concentrat ed
under reduced pressure to dryness. The residue was

t hNﬁ-(wmaumbthylaﬁunmpxbpw@)&mw@pﬁﬂmompfnn d,@trﬁ&m 4-

dr ops of N HC was .,added. The suspension -94

zoa@m@s@@m;woﬁgﬂmmewamm@n@eemmhmwmalt

ot ut 1 DLAER b op - SRR 21405 1 A8
QDKPPBrfﬂlo(o'lﬁnz@an&w/@M Iﬂé" ON¥Rn{reD3IHpcand B JﬂE)(zﬁﬂlpl@ Bl) was

7. 60 : 7.28 2
Qm}vert,(gg 1@th(l;2§1tle Q:pvnpoug;l @? r{lg, 154 )yin (ag]n@@l;)( sgmﬂgH)o tgg ps@aration

)

i 3 ot B ol BT B y A  o
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
(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
H H
O—> F@/N\H/\H/NO\
<-N 0] © © F
© \\N \)N

Nl-(3-Fluoro-4-(5-methyl-6-(2-morpholinoethoxy)pyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)-N3-(4-ﬂuorophenyl)malonamide, hydrochloride salt
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1- (3- Fl uor o- 4- (5- et hyl - 6- ( 2- nor phol i noet hoxy) pyrrol of
2,1 f][1,2,4]triazin-4-

W@ b@spdqpbenyl ) - 3- (2- (4-fl uorophenyl ) acet yl )t hi BOT/E82005/022682

hydrochl oride salt 10 To a sol ution of
3-fluoro-4-(5-nethyl -6-(2-norphol i noet hoxy)pyrrolo[ 2,1

- f][1,2,4]triazin-4-yl oxy) benzenamns, (30 ng, 0.072
nmol , Conmpound C of Exanpl e .@ 1 L of THE was
added 2-(4- quorophenyI)etha O ot hi ocyanate (19

ng, 0.1 nmmol, Con'pound anpl e 2). The sol ution
was aIIovvedto stir at enperature for 2 h and
HPLC anal ysi s i ndi cat’e o gdpl etion of the

reaction. The 15 reaction wd$ then quenched W|th NH3

{
R R L i T a2 e AT N
pr ocedy zescaumﬂ Gir4-(2-Budrbatnitrophdad %tl@l%}nc&&@@' e
36, the title conmpound (13 ng, 309 ained as a

Yt 26 iriazinta-y] pivaieiRE024 69 sumol, fonipeund B)of Exangk Dsp a

Pty f 29l 1135kl do sl oF By SRty st N pDpt i 2

Eﬂﬂﬁlol) @r@vié@ﬁt 6om 2éthperduf0 ’KHElres?dﬂ)in ?ol&%n(\%as Aldwed fo stir for
25-3.70 (m 8H), 2 40 (s, 3H): MS(EST+) inlz 583.2
érv'/umnmythaemwﬂi @&almsmmcaedﬂm emplNiad ofThe reaptiax. Kihe

- 95 .\WD 2006/ 0046 /

SRR AR SRR S ICRTHaE A Pl Adiep Msimsemio et TR yras
}eﬁﬁMéd' Wdés feduced pressure the product precipitated out and was collected
f1[1, 2, 4]triazi n-4-yl oxy) p enyg’ 5-nmet hyl benzam de,

Iﬂ}rdugitﬁltmtlpde Thaprodrg] dbtﬂmerdgs 4-(@ribwecdrratrephenbay)-3-0

bR CEL T AR e Rt DR bt wocbISgESH B Bt o 10"

5 f][1,2,4]triazin-4-yl oxy)benzenam ne (16 ng, 0.042
mmol , Conmpound C of Exanple 36) was converted to the

title conpound (5. 6 , 23% asF §8bt. 1H NWR
(CD30D) 8 7.85 (d, ) 780(3 . 7.69 (s, 1H),
7.55 (m 1H), 7.50 7.35 2H), 7.13 (m
1H), 4.22 (m 2H), 3. m 411 2.88 (m 2H), 2.66
(m 4H), 2.44 (s, 3H), H) MS(ESI +) nf z

262.3 (M + H+. 10 EXAI\/PLE

B) 4-(2-Fluoro-4-nitrophenoxy)-5-methyl-6-(2-
morpholinoethoxy)pyrrolo[2,1-f1[1,2,4]triazine
To a solution of 4-(2-fluoro-4-nitrophenoxy)-5-methylpyrrolo[2,1-
J1[1,2,4]triazin-6-0l (55 mg, 0.18 mmol), 2-morpholinoethanol (47 mg, 0.36 mmol),
and polymer-bound PPhs (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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HH FNN SO\ JNOF N ONN
1- (3- Fl uoro-4-(5-net hyl -6-(3-norphol i nopropoxy) pyrrol o

WO 2008/0646Bdl, 2, 4] tri azin-4 PCT/US2005/022682

yl oxy) phenyl ) - 3- (2- (4-fl uorophenyl )acetyl )t hi ourea,
hydrochloride salt 15 F NO2 \ JN-\ ON Ol N NJ.
A) 4-(2-Fl uoro-4-nitrophenoxy)- F net hy!\lH6- (3-

t

nor phol i nopr opoxy) olo[2,1 f fi azi ne
Fol l owi ng a procedure)simlar t for the
synt hesi s of Conpo B of \20 anple 36 ,

4-(2-fluoro-4-nitroph
f1[1,2,4]triazin-6-o0l (
of Exanple 36) was converte

Y) 5 @yl pyrrolo[2,1
0_16 nmmol, Conpound A

tONfhe title conpound

32 ,. 469 . MS(ESI'-) mz 432.2 (M - 96 ..
06/ 3@-&@@%@%@2@3@0 l@qkb&%Yh?rzblk%-f‘&ﬂ"]tl\laZln-
N. N B)_

3- Fl uor’g(-)ﬁx)?gx}zr%?m?? 6- ( 3- nor phol i nopr opoxy) pyrrol o[ 2,
1- f [Tola sdltjontdfida2ifuctevhtypizanzPrimetielBo2k owi ng a

procedure simlar to that for the synthesis of . i
arplnlngetony)pymoleld pll b2 gdiriazine (54 mg, 0.13 mmol) in a mixture of

Bt B RO SR U aPAY e Mgy (Bimg 13 mpgp ana 2o
Powde: @B Zngd hmwdls TiRnvegensidn was allowed to stir at room temperature
for 2 h. Both HPLC analysis and LC-MS analysis indicated the completion of the
reaction and the solid was thus filtered off. After concentration of the filtrate, the
residue was taken into 10% MeOH in CH,Cl,. The solution was then filtered again
and the filtrate was concentrated in vaco to provide the title compound (50 mg, 92%).

MS(ESI') m/z 388.4 (M + H)".

D) N'-(3-Fluoro-4-(5-methyl-6-(2-morpholinoethoxy)pyrrolof2,1-
j][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-

fI[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

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 formation 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
20cc 500mg LP Extraction cartridge and washed with MeOH to remove TFA. After
that, the cartridge was eluted with 7 N NH;z 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,0 and a few drops of 1 N HCI was added. The suspension
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to the title conpound (28 ng, 95% . MS(ESI+) mz 402.3
(M+ H+ O

WA 2q08084686OT 0- 4- ( 5- met hyl - 6- ( 3- nor phol | nopr opoxXRQPYE2005/a22682

[2,1- 10
f1[1, 2, 4]triazin 4-yl oxy) phenyl) - 3- ( 2- (4 f 1 uorophenyl)

d I d
3) egé &g arssioiﬁ% ogranp%t %%Sﬁﬁ%%rﬁld 21?3—t eé(?rrb lga N¥h&frozen solution

Svafs tH@flgoﬂnﬁz%d to afford the title compound (20 m% 80%). IH NMR (CD;OD) &
3- nor phol i nopropoxy)p rrol o

Iﬂl[ (In ZHD] 1.60 & |1H)41 §3 ﬁnwfm)eﬁ%r(anﬂfié 7 026nafD. ¢.167s, 2H),

b JE 2P H ] bl o eoita S L2 R P

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%&%13;37%(53 +) mz 597.2
(M+ H+ EXAVPLE40 HH FNNgl ol , O0OF NI
Et 02C N-N 20 Et hy!

N._N
4-(2-fluoro- -(4-11 uoroarTﬂ/noopanam' d
0) phenoxy) - t hyI pyrr oIO E
ia |

f1[01,2,4]tri crbo ylate Followngaprocedure
simlar to that fyhesi s of Conmpound D of
Exanpl e 36, \ A

et hyl 4- (4-am no- 2- fI uorophlenoxy) 5-met hyl pyrrol o[ 2, 1

25 1] Eﬁ’c?z AL aéWE e@ BptkbabernbIntiarnd Al M Rkiazin-4-

PCT /
e

1H) 8’04680@@0111@)3 -flgorogt- (5>smetilybr6 (# ng@phcdmomhpxy)pysalo[z 1-

110y g i ol matidhambig 30 ste; .02 mumg, Eoptiifand ot Example

%d%\lin MVEAL F3rDHF Wad ad RlQ-U-fiddropHdhit)ethadeMBtodhndte (9 fig, 0.1
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

Sk on

o\N)
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Nl - (3- Fl uoro-4-(6- (hydroxynet hyl ) -5-net hyl pyrrol o[ 2, 1

wo bgok/o@46d¢ t ri azi n-4- yl oxy) phenyl) PCT/US2005/022682

N3- (4-fl uor ophenyl ) mal onam de 10 To a sol uti on of
et hyl 4-(2-fluoro-4-(3-(4-fluorophenyl am no) - 3-

OXODQOPﬁB%ﬂAﬂglﬂH&%%)@ nétﬁﬁtdﬂw mgﬁmﬂ{o%tﬂoxfylﬂﬂrr&ogﬂ i-

ri azi ne- 6-carboxyl ate
in Zﬂ[h2,4wlaﬂﬁgﬂioxy7mleﬁy%mﬂmuelﬂhﬁﬁﬂe,Hiy@tocmlorlde ﬁeﬂt

for 1 MRflaiiEuRoedire SoHAr Lafmapbigmhens of Gofhpinder
: egﬁl{ple'-ﬁ‘@ tﬁﬂ% MiB%étHﬁLﬁéi—ﬁng nB&H&}gﬁﬂ,I%l &f the 15

Ion. The reaction was qu ed wtth 4 nL f Mc OH,
fipl Qekl\leﬂzin% yogy)bewsenahing (16ing0.042 @mdh €omp)otmld € ofdxample

B VAR somvRree (bt Bl PO 96 Beroe o T G SHNMR

C e t
oRF oD PHGeRe, BREGSY G o7 opRe 5y P55 TRORAR St 1718. 735
?mZSHﬁ m13 @xH)lH)74 Q9 (M2HK E)73 (¢, Q0D (5,88 Zh) 2H§3 246'6 ((rr§ AH) 2.44

H% I\fB( ES1) nn/z 468.2 (M +

H?LQE?’&QS Bl ME(GS WZ®6@3)(A¢+IN OHC N, N - 98 V\D
2006/ 004636 PCT/ US2005/ 022682
NI - (3- Fl uoro-4-(6-formyl-5-nmethyl pyrrolo[2,1
f1[1,2,4]triazin-4-yl oXyEXANVIPLE 39

N3- (4-f 1l uorophenyl ) mal onam de To a sol uti on of

NI - (3-fluoro-4-(6-(hydroxyneth I)-R{a-nﬁthyl pyrrolo[ 2,1
f1 1

1,2, 4]tri az;—ﬂ\4 yl oxy) phenyl (441 uor u 2 mal on
am de (12 26 l, Exanpl e 41) m_" of
THE was add Des —\Ar t N odi nane (48 rTg, 0.11
mmol, Aldrich) at r@ tenpgrature. The m xture was
allowed to stir for 2 hTantNHPLC anal ysi s indicated
total cons tion of the starting material._ The L.
mil XriRoRgs-( - proyigi G-parelel wwrwwsmrrslo@%,lﬂta&fgﬁrlam4
wi th yﬁ&%ﬁxen}ﬂ% &r@%&oﬁﬂéﬁﬂﬂcet%&lhﬂm, fl?&ﬁ)\éﬁﬁwide salt

FU N02
y 1 _\_—\ O
=" N
O\ )
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-f1[1,2,4]triazin-6-0l
(50 mg, 0.16 mmol, Compound A of Example 36) was converted to the title
compound (32 mg, 46%). MS(EST") m/z 432.2 M + H)*.
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under reduced pressure and the residue was purified on
preparative HPLC to afford 10 the title conpound (10

WO @e/08639 . MS(ESr) miz 466.2 (M + H)+. EXAVPRET/AS2005/622682
F/ NNOIlaF NNN, : ~
N - (3- Fl uor o- 4- (5- et hyl - 6- (( 2- nor phol i noet hynam no) ne
thyl)pyrrolo[2,1- 15

f1[1,2,4]triazin-4-yl oxy)phenyl) - ‘\“J%r ophenyl ) ma
| onami de, bis trift+uoroacetic acig To a sol ution
of O N

NI-(3-quoro-4-(63+o/rrry =5- e
triazin- 4-yloxy)phenyl)-N3-
(15 ng, 0.032 nmol, Exanple 4

added 2- nor phol.i noet hanam ne_ (21 ng, 0.16 ngol)., DI EA
) (o.3oﬁluﬁ£9-4a(ﬁ@N&M&&@Pbéﬁnwopw@pqul%lThe

m Xt ur . OVYE ' roomtenperature for 4
days. @%g‘%lﬁﬂoﬁgwgﬁ@?ﬂw ysi s indicated
f or matHoliowirf a prioeedutodnilur tofthat foothetsiymhesiast Chwpound C of

di ssolved in MeCH and purified bém regar ative HPLC to
&Fxgmplen?d, tr @rnaseriputierhepax iy -me ygé% 3 a 2TFA salt.

pi P Gin Rl oo S P 2 abilpind Fgler0.0¥ Byl B8 bfyertea
(6 thedtlle, coBapfoBnd 528 Hb)95%8). RMEB(EST") 44 4023 891 £ H)*. 2H) ,

2.65 (s, 4H), 2.56 (s, 3H): MS(ESI+) mz 580.2 (M +
H +. EXAVPLE 44 -99 WD 2006/ 004636 PCT/ US2005/ 022682

HF.,/ N 0] N\ .
G 3 e Rer A S ey -G R linoRroBeSUPYOIOR ) e
thyl ) g}{'l O} |@idsin-4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)thiourea,
f1[1, 2, 4] triazin-4-yloxy)phenyl)-N3-(4-fluorophenyl)nm
| onanihydro¢hleride sdlt uor oacetic acid salt

Following a procedure similar to Compound D of Example 36, 3-fluoro-4-(5-

rolo[2,1-J][1,2, 4]

)
N u%r ophenyl ) mal onam de
"Nh 1 nL of DVF were

methyl-6-(3-morpholinopropoxy)pyrrolof2,1-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.
'"H NMR (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
. iy §
TTTT O
=" N
EtOC—\_p. J
N

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-
f1[1,2,4]triazine-6-carboxylate (70 mg, 0.21 mmol, Compound B of Example 6) was

-97-



5 Follow ng a procedure simlar to that for the
synthesis of Exanple 43, N -(3-

wo bawenotsde (6- f or nyl - 5-net hyl pyrrol o[ 2,1-1 | PCT/US2005/022682

10

15

20

1,2,4]triazin-4-yl oxy)phenyl)-N3- (4-
f | uor ophenyl ) mal onam de (15 my, 0.032 mmol, Exanple

cg%ydv%?ﬁg\%{]evte[ etc%d ! og{??ﬁ) H%QWG%(&%@ 821?0@0 (s, 1H),

BARS EL 14 8 sis, M)Fs Pﬂ6lt~k qm)F7 oG\ 18) 31.6¥ (mOP, MJ51 (t, 1H), 7.40
Nl - (3- Fl uor o- 4-( (H rrethyl%peraZI -1-yl)
dt. ARy -89 (ol i), 2,3§ (q, ) 352 (s, 2H), 2.77 (8, 3H), 1.35 (t, 3H); MS(ESI")

f zi n-4-yl oxy) phenyl ) - N3- (4-fl uorophenyl ) ma
”k%;\ﬁaiM :[-@ hydrochloride salt 15 NFa N2 O NN
ON N A

4- (2- Fl uor o- 4- ni trophenoxy) - 5- et hyl - 6- (2- (4- et hyl pi p
erazin-1- yl)ethoxy)pyrr@3XAMPLE#] 1,2, 4]tri azine

Fol l owi ng a procedure simlar to that,for the :

synt hesi s of Conpound Brof ~20N Le_36

4-(2-fluoro-4-nitrophenox - mejt hyl pyr[2, 1

f][124]triazin 60I 6 02 180N ACsppound A

of Exanpl e 36) rphol i noet hanol (304 ng, 1.0 - 100

WO 2006/ 004636i'| 022682 mmol) was converted

to the title corrpo dpn(352 ng, 82% . MS(ESI) miz 431.2

(M + H+. NF/ NH2Z NNO

N.(3-Fluoro-4-(6-(hydroxymethyl)-5-methylpyrrolo[2,1-f][1,2 4]triazin-4-
yloxy)phenyl)-N3-(4-ﬂuorophenyl)malonamide
To a solution of ethyl 4-(2-fluoro-4-(3-(4-fluorophenylamino)-3-

oxopropanamido)phenoxy)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxylate (66
mg, 0.13 mmol, Example 40) in 20 mL of THF at -78 °C was added DIBAL-H (1 M,
1.65 mL). The reaction mixture was allowed to 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,SO4 was added.
The stirring was continued for 1 h. Filtration and concentration gave rise to the title
compound (50 mg, 82%). TH NMR (CD3;0D) &7.70 (in, 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

peaanel

OHC \N)
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N ONN 5 B)
3- Fl uor o- 4- (5- net hyl - 6- ( 2- (4- net hyl pi perazi n-1-yl)etho

WO g)opo4666 of 2, 1- f] [1,2,4]triazi n-4-yl oxy) bene€nantons022682

Followi ng a procedure simlar to that for the

synt hesi s of Conpound C of Exanple 36,

4- {2 Y

S BB kaoka SRty S o A )
(2.90 g, 6.74 mmlz)’-%ﬂuompl-&nybmalmatmaetltl e 10

C o po lJ’II‘%da ( %utlon oF N % ﬁuorcl)v% ((ESL;’-(}IOQB%I{'leth?’(l? %-metin l\qp;rrg?ob, 1-
2‘1[}1 ;@? 2B @Vl%fcg)‘érf&?flﬁﬁ-(ﬁﬂﬁgrogﬁeﬂwﬁﬁ%&&% @2l 1, 10.046 mmol,

pyrrofo
fBxlainpl 41)) ti 1|l @l of "ZLHFIvmsmﬁﬂ&cbbyds}Maﬁm(p‘énbﬂman@@ﬁ&eng,l 0 hiammol,
| onam de, bis- hydroch]l oride salt 15 Foll o

rldeeh s pom fempstatits. (e miKgre vaeallotrdiesiis £fogd hand HPLC
D otk RNBLOR of ot sl e ingyy g e

bRyl & pluglo? S10,, flakHsPwih Brd Az Thd epglanicsplvenzweasitememoved
(60 nmg, 0.15 nmol) _ was converted the title . cqonpound

(uBderrrgduced pesage and feresidya was purifor qnmveargle LG teafford

+(s, 1H),
gfﬁ%ﬂt}{g&m%%)“?z]f & %%’fgzlﬁ{?(ﬁ% 2295; w112 (m 20
-2H), 4.42 (br s, 2H) 3 38- 3. 60 (m 10H) 2.81 (s,
3H), 2.40 (s, 3H); ). ESIz nz/z 580.3 (M + H)+:
EXAI\/PLE46HHOFNN\ 43: OONN) - 101
WD 2006/ 004636 PCT/ USZOOS/ 022682 H

1- (3- Fl uor o-4-(5- et hyl - I-yI)e
t hoxy) pyrrol o[ 2,1

f1[1,2, 4] triaa n-4-yl oxy) phg -3@(@1‘ ophenyl )
acetyl)ure s\ h ﬂ hl ofi de salt To a solution of

3-fl uoro-4-(5-nethy A=Nret hyl pi perazin-1 5
yl)ethoxy)pyrrol o[ 2, 1- f 24‘4] triazin-4-yl oxy)benzena
m ne (20 my, 0.05 mml, CoMpound B of Exanple 45) in

1 M e pilddroat sfrﬁemyl-s-f(?ﬁﬁﬁwﬁﬁiﬂéﬁ&ﬂ&:ﬁﬁ%)ﬁethyl)pyrmlo[2,1-
j][1,2,4]triazin-4-yloxy)phenyl)-N3-(4-ﬂuorophenyl)malonamide, bis-
trifluoroacetic acid salt

To a solution of N*-(3-fluoro-4-(6-formyl-5-methylpyrrolo[2,1-f1[1,2,4]triazin-
4-yloxy)phenyl)-N°~(4-fluorophenyl)malonamide (15 mg, 0.032 mmol, Example 42)
in 1 mL of DMF were added 2-morpholinoethanamine (21 mg, 0.16 mmol), DIEA
(0.04 mL) and NaBH(OACc); (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 2¢TFA 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),
4.31 (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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solution of 2-(4-fluorophenyl)acetyl isocyanate in

toluene (0.36 M 0.18 nlL, Conpound C of Exanple 4)
wanwevbs3col uti on was all owed to stir overni gheCT/HF10G5/022682

anal ysis and LC- M5 anal ysis indicated the conpl etion

of the reaction and the organic 10 sol vent was thus

renoved under reduced pressureH The r}@3| due was

purified on preparatlv npound (15
ng, 46% was X.inally obta il ad! a It after a

wor k-up simi| _\}\Iothato r.be%lf ouRd D of
Exanpl e 36. (DMBO-d6) S 11. 02 (s 1H), 10.58
(s, 111), 8.04 U, “SN99 (s, 1H), 7.70 (d, 1H),
7.35 (m 4H), 7.16 2H), 4.44 (br.s, 2H), 3.40-3.70

(m 12H), 2.81 (s, 311)N 15 2.39 (s, 3H); MS(ES1) niz

ggf’Nﬁ(!{\g‘iuorth(s-m@ﬁ&w@ fbthytpigtk &zl 1Lyl @GN ByriBIdRR, 1-

3- Alc g][g)g 4]Tn)ia’iﬂ|iq—l4qdl))xx)ﬂh‘(lf§’l)‘ﬂ% -4 flugrqphepyDmalonamyde,dss
in-lc: et hox rro
f1[1, 2, 4]¥r|a2|n Z Slyt'r ‘i[’?éﬁgjf’%'gr??gm de, his

hydrog (6 ShaR GRS meﬁlssjfmxhﬁuplem N-(3-
t hat Q{lhgg ?/(géte lélg?sﬂﬁgéfﬁﬂ Cor?poun of exanple

ﬁuéﬂonm(@foéml ZQEimm}tllimpyrflblé[zr](ﬂEln%,ﬂ]tglaﬁnﬁeylaw)ghfmypﬂy e€4ho

X rrol o - y by tri a - en

HadronbenyD HE@@WG] (1550 S0 BmaF Eails @%@Sﬁﬁ‘%g‘t@ the
ted i d

R

oH), 7.84 (s, 1H), 7.80 (s, 1H), 7.70 (m 1H), 7.50 -

102 WD 2006/ 004636 PCT/ US2005/ 022682 (m 2H), 7.32

(m 1H), 4.54 (m 2H), 3EX@~MP@E4(5m 10H), 3.08 (s,
3H), 2.50 (s, 3H); I\/S(ESI ) nz/g 547. 2H(M+ H) +.

EXAMPLE 48 r\<—N F/ NN N:@/l@\n/\n/ \©\

o\ N\N/)

Nl-(3-Fluor0-4-(5-methyl-6-(2-(4-methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
f][1,2,4]triazin-4-yloxy)phenyl)-N3-(4-ﬂuorophenyl)malonamide, bis

hydrochloride salt
- o
=" N
N N\N/)

A) 4-(2-Fluoro-4-nitrophenoxy)-5-methyl-6-(2-(4-methylpiperazin-1-
yDethoxy)pyrrolo[2,1-f][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-fi[1,2,4]triazin-6-ol
(55 mg, 0.18 mmol, Compound A of Example 36), 2-morpholinoethanol (304 mg, 1.0

© - 100 -
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6\N,N 5
N- ( 3- Fl uor o- 4- (5- met hyl - 6- (2- (4- et hyl pi perazin-1-yl)e

WO banxpd4sye r ol of 2, 1- PCT/US2005/022682

J][1,2,4]triazin-4-yl oxy)phenyl)nicotinamde, tris

hydrochl oride salt Following a procedure simlar to

ﬁqﬁgﬂ) W c&nk}@rt&mttﬁeﬁﬂec&{ép&%nesmﬂlg%%) Emmmué) ak,431.2 (M
|‘'uoro-4 net hyl - (4- nethylplpera2|n -yl )etho

*ymhyrrolo[z 1- 10

f1[1,2,4]triazin-4-yl oxy)benzenam ne (20 ng, 0.05

nmol , Cbnpound B of Exanple 45) mas converted t he

tile conpound (10\, 32% as a3 smht "H NMR

(CD3CD) S 9.46 (s, NiN), 9.20 (d, o8 (d, 1H),

8.29 (m 111), 7.92 (M, 1H), 7.8 , 1H) 7.82 (s,
1H)]

1H, 7.61 (m 1H), “7N42 (m 4.54 (m 2H).
3.82-4.05 (m 104, 305 ( N 2.51 (s, 3H):
MB(ESI ") znlz 506.2 (M +O \t NISJEXAVPLE 49 F =~ N
CN-~ O~ O N NJ

ﬁ?} i ugﬁqygﬁ%‘g'@jﬁﬁﬁ(ﬁélgfé lirlg{hﬂplpera(zm-&-yl)nﬁgox 5[%11'?(?15&2,1-
JJ[ 12@ ﬁhhﬁﬂrﬁ& 4 410Ky Sbenkakianive) - 5- met hyl benzani de,

ydrochloride salt Foll owing a procedure
S| m | Rollowinghgtrodedpretsirailanta thas §orshe s epnpagnd C of

Exanpl e 36, . . .

B imblsrig. 4@ Son Apieopbenp YRyt S mefwintesiailno

?]é%tﬂ?’rgsf)ﬁ%&{lg[mﬁ b 1idaAhd (3. Wg 674 mh@fwmw@éﬂ #8€he title
npound B 0O arrpl e -

20050643 38 gDST%DJSMBSUEEﬁsﬁﬂ)l 346\)(1 L convert ed to

the title compound (8 ng, 26%yield) as a 2HO salt.

1H NMR (CD3OD) S 7.85 (d, 1H), 7.85 (s, 111), 7.80

sﬁ 13JIY‘) (3 %ﬁﬁwﬁqgﬁ?};g 1-6- ’(_g’@4-(‘Imtlcl)ﬂl§apersz:inq-ylgéﬁw)%gbyrrolo[Z ,1-

(s, JHu,2,Au50zi0<l-ylak))pheRyI BN ?(4-fluekdphdugDEBIOnanide, bis-
537.2 (M+ H+. 5 EXAMPLE 50 F OF/ N\ \ 1 O
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¢HCl salt. 'H NMR (DMSO-dy) 8 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
\ F N_ _N
“ SRR RS
- A oo LA
=" N
N\ N\N/)
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0J--\--NHN ONNJ
4- (2-Fl uoro-4-(2-fluoro-5-nethyl benzam do) phenoxy) - 5-m

w@dvgloedds¢ 2 nor phol i noet hyl ) pyrrol o[ 2, 1 PCT/US2005/022682

f1[1,2,4]triazi ne-6-carboxam de, hydrochl oride salt
10 OH HO2C\ N NJ A
4
oxﬁ/f’i Miora 4B ﬁxhigY 6L @) @liRet }y@%&a%n 1.y 1)etRGkiIpyProtelRil-

I'C acCl |on 0
4- h%?ﬂﬂfﬁﬁl% gwwr)pmmm 244 E‘lllpﬁqpﬂenyll)méﬂ@;lsﬁsbls-
carpboxyl at e S exanpl e 0
Pat. App. 2003/ 0186982hytiﬁ<é° %éﬁ?jﬁ osure of which is

her e fo 4GB bR SHoRKAISLRIRNGED U Redfiplersin THE was

added” "a’"so 181?| on of m xt ure
hé¥sapeeblell, 16A[1C2, @ﬁamngmomwnzmnam pgi @,05 mmol,
I ndi cated the corrpl eti reaction. Afte

Compbonl BoRRaEE 153 61 b ATo0E VRS ol @gtt Erpsmiiis e 2605 o

Sinen & S ooy B RET S QN ER MR, i, DTRAES

bohipsuﬂ&m smamb&&o afd the mtm%as aMB(VE&td-atlrrdvzleﬁ BIPLC
(M+ H)+ /[ O ON---\-NH (]) 104 WO
zmﬁﬁs)@mmm@mgm@gg@co@ etion of the réaction and the organic

2-Fl uoro-4-nit t
Ao g Smpted GRILP RIS el e o ARl
?l’é%ﬁ%ﬁ% 2P1ef The title compound (15 mF , 46%) was finally obtained as a 2¢HCIl

roxy-5-met hyl pyrrolo[2,1-f[[1, 2, 4]tr|a2|ne 6-car

@xlyhﬂte:r 2 vemrkehp(sii@Darty thay descrivad For Gampovad Dyef Bxample 38

AR (DS o T (o D o BES, 10, 7R83898. 7.70 @,
mac e§ gljﬂil&ﬁ%?? 160, 81?% @M(ﬁf@%ﬂﬁgmw $6 GhVEX), 9.83 (S13H),

e at this "~solution were added
@t@Ns(ﬁ{)ZMS(ESPSnQZ gl IMahH)*Q mor phol i noet hanani ne
. m., 1.04 nmol). The mxture was stirred for 0.5
h and HPLC anal ysis indicated the formation of the
product. The sol ution wagxtA¥iprdi 4gpted with Et OAc and
washed with 10 H20 and brine. The organic | ayer was
dried over MgSO4. After filtrati on an

O O
Y o o
" N
°N\ N\N/)
3-Acetyl-NV -(3-fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-
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-methy1piperazin-1-yl)ethoxy)pyrrolo[2,1—

fI[1,2,4]triazin-4-yloxy)benzenamine (20 mg, 0.05 mmol, Compound B of Example
45) was converted to the title compound (11 mg, 35%) as a 2¢HCl salt. 'H NMR
(CDsOD) & 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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concentration, the crude material was carried to the

next reaction. The crude naterial was dissolved in 2
workooefosmeet onitrile and to it were added PCT/US2005/022682

2-fluoro-4-nitrophenol (94 ng, 0.60 muol) and DABCO

(78 ng, 0.70 nmmol). The reaction was allowed to stir

t(ﬂg 2%% reagrtnﬂc?#qﬁfagkeﬂr@g%njcﬁ#ﬁg:l O%bﬁ?he r sﬁg{i%%oo(;s SH);

AMB(HSIBdnas4pLeMard)ive HPLC to give the title
compound (75 nmg, 33% . MS(ES1+) mz 445.2 (M+ H+. F
/ NH2 o ON\-NHN O N Q

4- (4- Ami no- 2-f1 uor opheno NipTaE l-N-(2 20
nor phol i noet hyl') pyrrol of ?%A H§

f1[1,2,4]triazi ne-6-carboxam de Fol |l ow procedure
S|mlar to that\for the synthF_eS|s of“Co Lkd C of
Exanpl e 36, 4(2N uor o-4-ni trop 0X met hyl - N- ( 2-

m)rphollnoethylf\& olo[2,1
f1[1,2,4]triazi ne=l§- car baxam ‘e

converted to the ti
LCVMS(ESI) in/z 415.3 ( 5 D)
4- (2 Fl uor o-4-(2-fl uoro-5- t i1 benzani do) phenoxy) - 5-m

eth ‘(q nor phol i noet h Krro o[2,1-f ]
Fluopg-fr(8- Jeefbakéﬁ%é%m% yipigeapganl- w«Ftbexss)ayrmlo[z 1-

105 Yeﬁ&%@ﬁ @ﬁ&ﬁﬁ&?@@&%ﬁﬁg&rﬁ&y@f&l&&%&é’é‘alt

err ph@dllﬂ@ﬂigfwlbr))mduﬁ@élﬁhﬁr ﬂaﬁh}lt i{or the synthesis of Compound D of
1 2, 4]lt ri azi ne- 6- car boxam de 0. 06 mmol)

rhXagpler, %MOﬁdééaetbylsﬁ(%m—glerhﬂplawama—1sﬂDq§hcp&yhpmolo[2 1-

P R TR 0L (1B 80 Wb e
ajsh e dorvertsd ihe t®Eorpsurando B €2@nad ¥ SeHCl 5&1@ @t RNMR

the consunption of the starting material.

K@@e@D&ﬁ wets(s LB O 126 dyi K ONISQH, 1EThHeE. 29c(hut1H),n7_ 02 &d, 1By T7.81
SrabirhbPis “fab:”rcgf‘é%f&@“ e 13, 658 hodend e 8 g 1om,

??%%(s,a%nﬁzlg%(s yﬂh&ﬂ@ﬁ{é@%@h =) 48 (d, 1H),

o
75 ng, 0.17 mmol) was
(65 ng, 92%.

2 90- 4. 00
(m 12H), 2.76 (s 3H), 2.33 (s, 3H) 10 MS(ESr) in/z
551.2 (M + H)+. EXAWPLE IS*J%KAMPLE49

O X Y

\N/'

2-Fluoro-N-(3-fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-
yDethoxy)pyrrolo[2,1-f1[1,2,4]triazin-4-yloxy)phenyl)-5-methylbenzamide, 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-
fI{1,2,4]triazin-4-yloxy)benzenamine (20 mg, 0.05 mmol, Compound B of Example
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H NN F/ OO O-NHN O NNJ

4- (2- Fl uoro-4-(ni coti nam do) phenoxy) - 5- et hyl - N- (2- 15
worerphoissaoet hyl ) pyrrol o[ 2, 1-f][ 1, 2, 4] tri azi nePGF/TI00D%22682

am de, bis-hydrochloride salt Follow ng a procedure

simlar to that for the synthesis of Conpound D of

yanplcentlied4o (He-tilw m@uﬁa (®mgphes yicl)) &5-afeHGHsal- {12 NMR

nor phol i noet hy!}}ap%/r rolo

(€01, 4 85 (hAihe 85 € ,x7a%€? the LRG -Hy(mol iy 7 nitém, 15y 7.33

orgBuha® (a6 gt 5By 205 1095 R R PO I AR T sy

@39(&@1{681\/1333%);8@@7(23(1\4&@) 8.44 (s, 1H), 8.17 (s,
iH) (m 2H), 7.22 (m 2H), 3.82
5(530 LleZME Eol (mZSZEDXAI\/% Do 9H)oe VN\E)( o +3 046

. +. 2006/ 004636
PCT/ US2005/ 022682 N xr ﬁﬁ%’@gﬁﬁ

N-(4-(6-(3-(D net hyl am no) pr opoxy) - 5- yrrolo[ 2,1
f1[1,2,4]triazin-4-
onxy)-3-fIuorophenyl)nicotin oride

sal t

4-(6-(3-(D l\gmno)propoxgz) msthylpyrrolo[z 1 1]
[1,2,4]triazi -4 ) \3- f Jluor obenzenam ne (54 ny,
0.15 mmol, Conpound B rrp 32) as converted to
the title conpound (8. NL in a manner simlar
to the preparation of Conmpound D of Exanple 36. 1H
NVR (G brd4-92 ﬂﬁof@s-xﬁbﬂa,yu&nzm«)whéﬂmcy) Shbxethyl-N-(Z-
9.08-9.07 (m 1H), 8.27 . (m , 97-17.
mq)rphmlgqetpgl)pylmplo[%l 1]11,(254]tnagq}e- -pagszpngge,(lmdrg(plblorlde salt
7.43-7.39 (m 1H), 4.26-4.11 (m 2H), 3.43-3.39 (m
2H), 10 2.98 (s, 6H), 2.46 (s, 3H), 2.34-2.30 (m 2H);
?RNIS&ESI ), 463.1894 (M H)- calc, OH463. 1905 (M H)"
ound.

HO.o—_| \/)N
"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)".



EX,(Ag/PllzlESS ~N F/1' Il NH\ SI OOF NN. 15
-(3-Fluoro-4-(5-isopropyl -3, 4-di hydropyrrol o[ 2,1
wo pGod/o@46d4 t ri azi n- 4- PCT/US2005/022682
yl oxy) phenyl ) - 3- (2- (4-fl uorophenyl )acetyl)thi ourea 0
NH NN A 5-lIsopropylpyrrolo[2,1

I .
| so% op)f}.{orﬁ%l Hltéé)i?}l dﬂﬂ? dlr%%t) rl-rZ\(I)-(20-fno,rRholmoethyl)pyrrolo[2,1-
f1[ 1,114 4 iiazines-Grbaxdmidgl i ¢ acid (0.025 g, 1.13

mmol, 1.0 d
desc rm@eﬁaﬁh Y)ie%8%%&%0@%%@%8%%%%%%;aa%%ﬁ%%oxyhc
24 @rr(‘)g FERLAF p2 4B £ PORPA3/ Alheod BIGORC for 4 h. The
fér'ence inits entiret yz) was added
5 dRp éiﬁio‘ﬁnﬁ@&ﬁb ) ble@.r aﬂu@bn( mdaheyxasciof PRCHewstremaved with

mxture was heated to 160 C f 1 h. Th
@hdeh@rqs@@mwaémca@s@w@dm?éheamm%l% At 4 A8

%@utko%\&er&a gecfﬁtéﬁ b?rgl ) e,§ %ﬁ{rﬁ(ﬁfm }%r t&&%ﬂmﬂﬁﬁh@t@m

organi c I ons washed
Wit .08 3mbBHPES nlitture Wstittel, forlD. semﬁmamsoax)alysﬁs indenated the

and concentrated in vacuo. Purification. b
tmtion HOBAprEBOL 40 sesion s dbaredibried yoh Hp Rgrnd Sradied with
10 FeRans il opcreenipef ph ltetdk: My, 36 Aation and

B@fc@%"r&tldﬁth% chid® thibilll-wasdRYRAES ke nek?ﬁaa@ﬁém (M H) -
calc, 176.0818(MH" found. 10 ci N N

4- Chl Theesule smeriabyiap dissalved o 2mfqqf :gcgtog;frg]p,agg tQyit were added
2-fluoro-4-nitrophenol (94 mg, 0.60 mmol) and DABCO (78 mg, 0.70 mmol). The

reaction was allowed to stir for 1 h and HPLC analysis indicated the completion of the
15 reaction. After concentration, the residue was purified on preparative HPLC to give

the title compound (75 mg, 33%). MS(ESIY) m/z 445.2 M + H)".

O 4-(4-Amino-2-fluorophenoxy)-5-methyl-N -(2-
20 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[Z,1—f][1,2,4]triazine—6-carb0xamide (75 mg, 0.17 mmol) was
converted to the title compound (65 mg, 92%). LCMS(EST') m/z 415.3 (M + H)".
25
D) 4-(2-Fluoro-4-(2-ﬂuoro-5-methylbenzamido)phenoxy)-S-methyl-N -(2-
morpholinoethyl)pyrrolof2,1-] [1,2,4]triazine-6-carboxamide,
hydrochloride salt
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5-1sopropyl pyrrolo[2,1 J][1,2,4]triazin-4(3H) -one
(0.035 g, 0.198 mmol, 1.0 equiv) was added to

w@bwspssOus oxychloride (2.0 m, 21.5 nmol, 1PCT/E82M0¥)22682

10

15

20

25

under a 15 nitrogen atnosphere. The reaction m xture
was heated to reflux for 1.5 h. The m xture was cool ed

tor o V\@HH&‘I S‘E%r(faﬁﬁ?d‘z ?ﬁ%ﬁﬂ&ﬁ%ﬁ@ _héthyRFYR- The

resid S par Ioned between et acetate and

ﬁ@%ﬁh@&hﬁwﬁ@mz Satiil mmmazamb@nabexaxmae (2%m386®0@ mmol) in 1
ﬁfﬁﬁ%@;@@&&%&%@ O SRRy P fpenvon
{:@g lﬁﬁaﬁi &gq lcrﬁﬂ e FHRL: @G0rh Rendfeatard. OThél iBixturd was

S use in the next step w thout
SMM&% sﬁﬂfdrflllpa:ﬁdl JOPL.C NS indidataidzhd eensugnpkion jff the sfarting

ma(EZLaFI Thﬂmawmm%dﬁﬁ%ﬂﬂlﬂ%g’% rEhsysolusion s EheR opyr
r oI 9 %cb%zzv%f %fgrgi th[?lresgdlféj\g{ L}%ﬂgg by P& BT/ ORAGERE the

0'a mXx

égg gérgg&ng (ﬁsggﬁg o;glyﬁ/j,mérarmp{aa inr}ngm @IAOD) &g 4Rdd, 1H), 7.83
o an

b BHt 284 BED PO o) 1100 20024 40 (0, 5D, 271G D233 (5, 3HD;

ui v 0 CI—BCN(Zm_) stirred for five
M%@tsté”%@%rgﬁ#ﬁ?ogen at nosphere then was added
DABCO (0.044 g, 0.388 nmol, 2.0 equiv) and the
reaction m xture was 5 heated at 50 C for 2 h. The
m xture was cool ed to r oBXAMERE 3k ure and quenched
with 1 N HC1. The sol ution was extracted
(3 x 30 M), the conbined organic exHrac
anhydrous magnesi um sul fate, fiFkere
in vacuo. The residue was purifi
(Merck KGaA, ZWO mesh
chr omat ogr aphy\ e} T}\Qq\l Nt
acetate, afforded the ti cOnmpound (0.048g, 79% .
1H NMR (CDC13) S 8.07- . ) 7 77 (s, 1H),
7.68- 7.69 (m 1H), 7.46-7.50 6.71-6.72 (m
1H), 3.53-3 @@‘lﬁfﬁro -4 1coﬁné’{81(ﬂo)§1er(diy) S-EihéthyHRk(B( ESI),

calc, 317.1050 (M + + found 1039. F NH2
morpholinoethyl)pyrrolo[2,1 j][l 2, A]triazine-6- carboxamlde,

bis-hydrochloride salt

h'cent rat ed
ilica gel

size) flash

hexane / et hyl

Following a procedure similar to that for the synthesis of Compound D of
Example 50, 4-(4-amino-2-ﬂuorophenoxy)—5-methyl-N—(Z—
morpholinoethyl)pyrrolo[2,1-]‘][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
2eHCl 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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-- N NJ N15 D
3- Fl uor o-4-(5-isopropyl -3, 4-di hydropyrrol o[ 2, 1-f][ 1, 2,

wd aosioawBa- 4- yl oxy) benzenam ne To a het er ogenPOIIES2005/022682

m xture of

4- (2-fluoro-4-nitrophenoxy)-5-isopropyl -3, 4-

di hydropyrrolo[2,1 f [1,2,4]triazine (QNQ44 g, 1.39
mmol, 10 equiv) in 1/1 anhydrpus qfth nol /
tetrahydrofuran (2 nlL), at anbi rature under

ni trogen atnosphere, 20 was agdad-zi @c dust (0.090 g,
0.139 mmol, 1.0 equiv) and a nium chl oride (0.075

g, 1.39 mmol, 10 equiv), mixture was stirred for 4
h before the cat Iﬁ;}_ﬁas Wkﬁﬂered of f and the
filtrate was con?h rated in vacuo to yield the title
conmpound (0.040g, 100% as a solid, that was used

B i R g 8

1- ( 3- FI uojiggyd-3-Aubropheayhicatidasidey dihgaysddodesatt f ] [ 1
,2,4]triazin-4..

y| oxy }eheRy(Djmahylaminp)piopexpHmetyiveoje[Plrilld v dliriazin-4-

- 109. \WD 2006/ 004636 PCT/ US2Q05/ 022682 T

A SR 4 & S P G LR & Y papply 32) s
QofRrt@TR the 3l cBRYbYAA {807 Blehyl % pBes Absner Sinfilar to e prepimtion

tenperature under "a nitrogen atnosphere, was added

4f CotpoophProf Exampley3o. CH SMRIECDODUS 947 (s, 05973819, 19 (m,
2.5 equiv). The m xtur ' fo f

80 0 k3428 (. DRl a4ims S ¥ Cof 5 772 G
1! He). L (P i PRP Wty el | D423 39 (m, 2H),
1B (I B Sy dr RS WAL 2R 212839 (m, 260
ol (s, GH)) 28Gus, BH)| 11342t800mn 231) ITHRM$ESH, 463.03Bh@ddHnealc,
(3 rrLza, under a_ nitrogen atnosphere. The reaction

Hox 1802 (Mdd) &aundr ed at anbi ent tenmperature for 16 h
bef ore bei ng quenched with 1 N HC. The solution was
extracted wth CH2C12 (3 x 50 m), the conbined

organi c fracti ons washedEXAMPLESNaCOH (50 nml), dried
10 (Na2SO4), filtered and concentrated i n vacuo.
Purification by silica_ge Iﬂerq‘\I}( KGaA,. 230-400 nesh
particle size) flash chog}gap , ing with 4/1
hexane/ ethyl acet at e, Qf forded e conpound
(0.050 g, 75%. (CDC13) S 12.34 7(s,F1H), 8.47
(m 1H), 7.65-7.7 SeH), 7.63-7.64 (m 1H),
7.19-7.32 (m 4H)\ .Ogj 7.08 (m 2H), 6.66-6.67 (m
1H), 3.65 (s, 2H), 3~46- 3. 50 (m 1H), 1.28-1.30 (m

6H); 15 HRVS(ES1) 482.1462, calc, (I\/HrH%

f ound 1-(B+Brere-4i(5-iseprapsils,4-dihydropyrrolo

yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)thiourea

+ 482.146
Zalﬂ[1,2,4%tr}azin-4-

S NH
N\ NN/)

~

A) 5-Isopropylpyrrolo[2,1-f1[1,2,4]triazin-4(3H)-one
5-Isopropyl-4-0x0-3,4-dihydropyrrolo|2, 1-f1[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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C24H21N502SF2. 0. 23 H2O. calc: C 59.35, H 4.45, N
14. 42, found: C 59.36, H 4.44, N, 14.03. EXAMPLES

WG 2006436 20 Exanples 54 to 85 illustrated i n FebUS2025/022682

bel ow were synt hesi zed from 3-
fluoro-4-(5-nethylpyrrolo[2, 1
%&xt&r& ?pl‘ﬂa‘hbh ATISR0b4Y069793, berzeimebipdeatédignptirateBn df entiretyz)

e 28) usi ng one equi val ent of the correspondi ggg
vas m@ylm polyphasphgric acid ©.Pghpndrhe 1easkgn mpythg V(J% itp 160

e Ay L b
Gdzrgf Nﬁ%”s@luﬂioﬁ/ﬂxrﬁ?éxtra%&dgﬁlﬂdbtﬁﬂt ac3tatedB% S, thearonibined

20 x100 nm 5 ngI\/C(DSAcqunn; utilizin ?
WmC(iracacmseMaSﬁlpémﬁhénfaNﬂéﬁoa fine 19@11“11 , ideigd aesOa)> figred and

reconstituted in d d
gongepfrat Pt Yt nf ‘&rrlfé(ial}% gHaﬁ‘F% gel ae eﬁtbra%f a %g I4@0 it
Pé&ﬁ@férs ﬁQsh M iARBra g Mﬁﬂ3@)€tﬂy@b@tate / hexane, afforded
H20/ MeOHI 0. 1 % TFA) . 30 TABL -110 WD 2006/ 004636
mztwm@umm g, 086 ) NMES (ESIT mm/w 6aM-HBj; IRMKESD), 176.0824

d.Name LOMS (MtH)+ 54 Ph 1V
nfﬁ%olﬁ(%gﬁ@ru‘ﬁwwgem o[2,1- 363.4
f][l 2,4]triazin-4-1ox)hen 1)benzam de 55 F
2- Fl uoro-l\l—(3-f|uoro-4-(5- 381.4 \ (
nmet hyl pyrrolo[ 2,1 f][1, 2, riagin-4-
yl oxy) phenyl) benzam de 56

yl oxy) phenyl) benzam de 57 F N
¢y Bl by B EAL i facine
5-Isopropylpyrrolo[2,1-f][1,2 Altriazin-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 1.5h. 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 (BEST") m/z 196
M + H)*.

Fjij/ NO,
0]
=" SN

N\ N\N/)

O 4-(2-Fluoro-4-nitrophenoxy)-5-isopropyl-3,4-dihydropyrrolo[z,l-
fl[1,2,4]triazine
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yl oxy) phenyl ) benzam de F 58 H3CO /
N- ( 3- Fl uoro-4-(5-nmet hyl pyrrolo[2,1- 393.4 \

wo 2go&/0@4644 t ri azi n- 4-yl oxy) phenyl ) - 2- net hoxybePzBIBZIE5/022682

59 N(CH3)2 3-(Di nethyl am no)-N-(3-fluoro-4-(5- 406.4

met hyl pyrrolo[2,1 f] [ 1,2,4]triazin-4\ |

y| oxyTp heahixturd 6nzahloae 56§bptlgiBpyrrolo[2,1-f][1,2,4]triazine (0.038g,
l\l—%3-FIuoro-4-.(5-rreth | pyrrolo[2, 1 - 393.4 A )
9.124 myrpel; hPiequir) %%%ﬁfuﬁ%ﬁma n6}40-R6% gp@ ASSmTRl: B9 equiv)

s GeR0 GO e e tebntes ABLIW ABY B LY hosphete then
drafhdiRd D ABCB- 01044120 0488 Im@81.04quivi tuy/ the e actibo nAxtutd was

L 1, 2, Ag@tri azin-4 "2, yloxy)phenyl)benzam de 63 Cl
eahl &159-°K1 {82t (heaniztyrgwagomolgl to\ropmtipgperpiidfnst quenched

ey 51! e RB AT aef ey PO X Bl fombinea
leRM5E® Hﬁédzoderfahflﬂdrgus‘khi ne@@hnsutfaleOK k&8N and concentrated in
| Ybenzam de -111 WD 2006/ 004636 PCT/ US2005/ 022682

o [The #esRiveomsquinidie didpreiliccg IS Meavwk- K GaAG 830-400R®: sh particle
128 b Pl Sy s BRI hcehe( Tk ey Mot s e
Plipboung0dag 000" HNIRIRIRA, P& DOISOIA(mt 2E7973 (¢ LY 8-
7.69 (m, 1H), 7.46-7.50 (m, 1H), 6.71-6.72 (m, 1H), 3.53-3.56 (m, 1H), 1.29-1.31 (m,
6H); HRMS(ESI), calc, 317.1050 M + H)+ found, 317.1039.

F NH,
L
=" N
N\ N\N/)
D) 3-Fluoro-4-(5-isopropyl-3,4-dihydropyrrolo[2,1-f1[1,2,4]triazin-4-
yloxy)benzenamine
To a heterogeneous mixture of 4-(2-fluoro-4-nitrophenoxy)-5-isopropyl-3,4-
dihydropyrrolo[2,1-f1[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,
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.

E) 1-(3-Fluoro-4-(5-isopropyl-3,4-dihydropyrrolo[2,1-f][1,2,4]triazin-4-
yioxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)thiourea
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67 N-(3-Fluoro-4-(5-nmethylpyrrolo[2,1- 413.4 f] [
1,2,4]triazin-4-yl oxy)phenyl)-1 / naphtham de 68

WOR{BHOH6BOTr 0- 4- (5- met hyl pyrrol o[ 2, 1- 369.4 L-BCT/US2005/022682

f1[1,2,4]triazin- 4-y| oxy) phenyl )t hi ophene ~'
3- carboxam de 69 O "\

\I;I]- [ i 'EJ) a {)]i%f)g?} Husﬂs thm/onp oF'sbdi un{ t%io]cyanAaQe7 (04037% 0.46 mmol, 3.3

ﬁu‘z\é}% Qﬁgp%dega@@gz%? ]hagl Iﬂop()))%} ?Jgﬁ)‘gfdgﬁe imflcﬁg% ﬂgtm gomi admodithetd, was

éddﬁe% 42111t>}d)pheazlra¢ewl 91111915499 43y, ,9)3( HNQle2 qulv) nThe mixture
car box

G TRt LR TR B iy e
%}\-ﬁ(f—fs gfoj)?f -9 4Ad1ﬁyﬁir8i?}1rm{$[%}’1r -] Fl' Z’@ﬁmdﬂn—ﬂ%ﬁl@)@)bdﬂzenarmne (0 040g,

triazin-4 ni coti nam de 73 VON
OH 8B nfrhalpl. Oee}u1@5}rrmﬂllyghtopy dAor Iéf/glcj;lorgx@ath@e (3 mL), under a

Iullir[@%erégt?;@fsr Ie:gez I(’g enr;gpl ox)nen. %;Ta;o{il C@Wrﬂ%erﬁéerm% for 16
;L%ﬁoggaéﬂg {;x;le%h&r &nt mwﬁa kaluﬁons glaé éﬁfh‘éfbdamkdeHZGlz G x

uor o- N uoro4(5-
BB by, kigydoneined Ggdnic frabtlc[n]; wazhaq with A2Y Naﬁ)H (50 ), dried
yl ox%/),;phenyl ) benzam
figeisd ,g,n%l 591‘,\5:@9}{%%;}} PS8y g}lriﬁcaéléu} by s11{ca gel (Merck

%Z{a%y %?61466 lrr%%h gaxé' il hgﬁ?&%bﬁlat%gfaéﬁ)y eluting with 4/1 hexane/

: f&i{% alf;f]f)ﬁitefl :tlh&ﬂ(i)tt)l(lf ébn(qﬁauné@(ﬁOﬂO g,rﬁ%])ﬂ 'BUNMR (C@ls1 S 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 (m, 1H), 3.65 (s, 2H), 3.40-3.50 (m, 1H), 1.28-1.30 (m, 6H);
HRMS(ESI) 482.1462, calc, (M-+H)" 482.1461 found. Elemental Analysis:
CysH,N5O0,SF, . 0.23 Hy0. cale: C; 59.35, H; 4.45, N; 14.42, found: C; 59.36, H;

4.44,N; 14.03.

EXAMPLES 54 TO 85

Examples 54 to 85 illustrated in Table 1 below were synthesized from 3-
fluoro-4-(5-methylpyrrolo[2,1-f][1,2 Altriazin-4-yloxy)benzenamine (Compound B of
Example 28) using one equivalent of the corresponding carboxylic acid, (1 eq)
PyBrOP (1 eq), D]EA (1 eq) in DMF. The reaction mixture was heated to 70 °C and
the crude products were purified by preparative HPLC (H,0/MeOH/0.1% TFA,
gradient 35-90% MeOH over 10 min, 20 %100 mm 5 um 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).

TABLE 1
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yl oxy) phenyl ) benzam de - 112 WD 2006/ 004636
PCT/ US2005/ 022682 Exanpl e # R Conpound Nane LC/ M5
W@ obipe463@8 H3C O N-( 3- Fl uor o- 4- (5- net hyl pyr r oPO[/RS205/022682
382.4 f][1,2,4]triazin-4-yloxy)phenyl)-3,5 N
di met hyl i soxazol e- 4-carboxam de CH3 79 s
N-(3-Fl uoro-4-(5-nmethyl pyrrolo[2,} 447.5 N~ N~ ~

f1[1,2,4]triazin-4-yl oxy)pﬁ:@(ﬂxﬁpﬁrldl n- N 3-

| )t hi azol e- 4- car boxam de 80

2- Fl uoro-N-(3-fluoro;4: (5-0 mgthylpyrrol of[2 1
fll

8
f
c

111,2,4]triazin-4 yl oxy) phenyl ) - 5- met hyl benzam de
1/ N N (3-Fluoro-4- thNl pyrrol o[ 2,1- 420.4 N>
1[1,2,4]triazin-4 S enyl)benzo[d]thiazole-6-

ar boxam de 820H3N-(3 Fl Joro-4-(5-methyl pyrrolo[2, 1
68—ttt AT T azi - 4-¥L.OxX ) -5 O

ﬁ'ié%? j:éaxazol% 3- cay boxam de ¢ g‘{[ﬁl &é% LC/MS+

N (3-Fluorg-4-(5-nethylovyrralg ')11_ 354 3 . ON (M+H)

f1[84 2, 4] tri aFhn- 4- y| B3 Heeayi-§5-methalmrelol[2,1- 363.4

5- car boxam de 84 SO2(CAR,2.4]triazin- -4-yloxy)phenyl)benzamide

N-(g FIupr o/ (5 met nyjl:mwrbwgﬁuam&(lﬂ. 5 f] [ 381.4

( 2t ﬁ]ltr lafzm- oXy [%&1%%21]‘][124]&1&1&4—

nme sy nza

4- Fl u%l)r 0+ N (R-fl uorot ﬂilo nzal]imdef hyl-pyrret-of-21—3

t] 861, 2] AJtwiax n- 4} 2,9 PRIz #eBhy| benzar n| da?9-3

methylpyrrolo[2,1-f]1[1,2,4]triazin-4~
yloxy)phenyl)benzamide

57 F 2.6-Difluoro-N-(3-fluoro-4-(5- 399.3
methylpyrrolo[2,1-f1[1,2,4]triazin-4~
yloxy)phenyl)benzamide

F

58 HsCO N-(3-Fluoro-4-(5-methylpyrrolo[2,1- 3934

f1[1,2,4]triazin-4-yloxy)phenyl)-2-
s methoxybenzamide

59 N(CHz)z | 3-(Dimethylamino)-N-(3-fluoro-4-(5- 406.4
methylpyrrolo[2,1-f1[1,2,4]triazin-4-
yloxy)phenyl)benzamide

<

60 OCH; | N-(3-Fluoro-4-(5-methylpyrrolo[2,1- 393.4
11[1,2,4]triazin-4-yloxy)phenyl)-3-
methoxybenzamide

61 4-Cyano-N-(3-fluoro-4-(5- 388.4
methylpyrrolo[2,1-f][1,2,4]triazin-4-

yloxy)phenyl)benzamide

yloxy)phenyl)benzamide

4-Chloro-N-(3-fluoro-4-(5- 397.8
methylpyrrolo[2,1-f1[1,2,4]triazin-4-
yloxy)phenyl)benzamide

63

o
Y
62 F | 4-Fluoro-N-(3-fluoro-4-(5- 381.4
/O/ methylpyrrolo[2,1-f1[1,2,4]triazin-4-
o
o
Y

64 N(CHs)2 | 4-(Dimethylamino)-N-(3-fluoro-4-(5- 406.4
methylpyrrolo[2,1-][1,2,4]triazin-4-
yloxy)phenyl)benzamide
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EXAMPLES 86 TO 130 Exanples 86 to 130 illustrated in
Tabl e 2 bel ow were synt hesi zed from 3-

WO bwenetsds ( 5- net hyl - 6- (2- (4- et hyl pi per azi n- 1- pC1/88100%§22682
)pyrrolo[2,1 f][1,2,4]triazin-4- 5 yloxy)benzenam ne
(Conpound B of Exanple 45). To an individual well of a

LTon Ml Block(r) XTI reaghbund@Sagdded 375 plL Lc/MS
%1?&1128%#2 M solfeuti on pf the acid 1gh%ori de in (M+H)*

i mast PPN .
pyr9i ne| (0. %|

A TRro- AR eSOl A 10 5 | 1095
sol uti on| gf ani nﬂ[w,&i&%({mﬁh@y@‘%q) . The
r eact or agi t at ed| (methyitho)banzagtidker for 14 h  The

cruge prpduct ¢m™\ DCE| Ne§-Flfordi4-(f-mathytpyarolcg2 e of (L 353.3

mL with pethanol ¢ thesrpuajdiaaa 4oy osy)pheghdiran-2-
preparat{ve " 3 J@Ig@g%ggglasa PCT/ US2005/ 02268p

DL L LD

:._rL H2 FA, (01 2 1) Sy ST, quﬁh)_—l over| IW134
m n; " 20X 2500,u | b_%ng

mass- di r i pHEL? .%azfﬂ'e'% YPP@skpl e whs
reconsti{ lPWé’@%nB@E, transferred to a tafed
2.5 nm p ube, dried via centrifugal

oavLanor-at

A A T ey S Rz, 1 69.4
ettt e ' O

(MrH) + 86 OCHR N- (3- FBiearhoxamids. et hyl - 6- (2. (4. 5356

met 691 pi | Bt Belydoyd-f Dinstybpyrrolof2]l-| 407.4
1,2,4]tri yylbheAnkipzig-4-G met hoxybenzam de| 87
F N 2-Fl I QToRy Yphéiyl JBeh 1} 6;3( Ao dle-5524. 6
nmet hyl pi § e588x iy rrol of 2, 1-

[1 2 4 - - :

N
")

f111 shep— A + o
T 'N-(3-Fluofo-4-(5-methylpytrolo[2, 1- 365.3
f1[1,2,4]triazin-4-yloxy)phenyl)pyrazine-2-
carboxamide

N-(3-Fluoro-4-(5-methylpyrrolo[2,1- 364.4
fAl1,2,4]triazin-4~
yloxy)phenyl)picolinamide

N-(3-Fluoro-4-(5-methylpyrrolo[2,1- 364.4
fI[1,2,4]triazin-4-
yloxy)phenyl)nicotinamide

72

g
7 N 7\

>

~

N-(3-Fluoro-4-(5-methylpyrrolo[2,1- 364.4
Al1,2,4]triazin-4-
yloxy)phenyl)isonicotinamide

73

~
7 N\
=z

=
O
™

N-(3-Fluoro-4-(5-methylpyrrolo[2,1- 408.4
f1[1,2,4]triazin-4-yloxy)phenyl)-3-
nitrobenzamide

74

O

3 4-Difluoro-N-(3-fluoro-4-(5- 399.3
methylpyrrolo[2,1-1[1,2,4]triazin-4-
yloxy)phenyl)benzamide

75

M M

N-(3-Fluoro-4-(5-methylpyrrolo[2,1- 367.4
f1[1,2,4]triazin-4-yloxy)phenyl)-3-
methylfuran-2-carboxamide

76

T
)
O

5
.l

O

77 COCH; | 3-Acetyl-N-(3-fluoro-4-(5- 405.4
methylpyrrolo[2,1-f1[1,2,4]triazin-4-
yloxy)phenyl)benzamide

O
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88 N N-(3-Fl uoro-4-(5-nethyl
nmet hyl pi perazi n-1-yl ) et hoxy)pyrrolo[2,1- CH3 f]

-6-(2-(4- 520.6 |
[

wa 286494686 azi n- 4- yl oxy) phenyl ) -5 net h | ni cot i nBOT/U82089022682

F F 2 4-D fluoro-N-(3-fluoro-4-(5-nethyl -

6- 541.6

(2- (4- et hyl pi perazi n- I- yI)ethoxy)pyrroIo[2 1

==-=f=-}=[=g.=-% 1+riaZiﬂ—r|uA Prem—t
Bxangly #1 uoro-ﬁ-(s t1|uor o- 4- (é%amggyag%‘u 6 LCMS
(2- (4-mdt hyl piperaziln-1- yl)et hoxylpyrrol gf2_3 M+H)
1178 2, 4] t th@zi n- 4 F Ni@Eoptér§rnabyipamelel. b1 Heog 3824
N- (3- Fl Yor o- 47 Y124 frRaz{md4-yE85 ) ihenyl)-3,5-
met hyl piiper ) @@y PMEslelodaRbdeamide ULL ] ||
1,2, 4]trli azi y) phenyl ) -2 nmet hox benzam de -
114 WD [2006/ 009886 |PCT/ US2005/ 022682 Ex‘an? e # R
Conppund NZEES LCLAB |( NA¢BiFuore2- -Grmethglpyrrolo[2,1- 447.5
N- (3- Fl uoe:s @fﬁgt ht 164 2z 4-yig) ghenyl)-2~(pyridin-
et h}/l pi per azi n- "4yl Qﬂ%b[éﬂ-b@b@{(ﬁmﬂe fl] [1
Nf(% H 'ugf'o” Sy ' ?n);%l -ﬁ-ﬁ?&rﬂd nzam de 93 (|N 3954
met hyl pi p ?gf trﬁzln-4-=
f1[1,2, 4]t | azm AP'%OXYIH y?()— 1 na_a)rmpgr boxam-He
94 82 N (3 PPuorl_ 4 Na3rféu¢1y+4 &-1npthylpyrgk2.4- 4204
nmet hyl pi oer )I Athpsiyimm+el of 2, 1-
f1[1, 2, 4] t% a2n= 8- y| opxy phenpbindidphitzadbénzani de p5
~F , | 2|5- D|fluoro- \Igpéﬁ ﬁnﬂgéo 4- (5-methyl -6- 541.p
82 CH; | N-(3-Fluoro-4-(5-methylpyrrolo[2,1- 368.3
=S f1[1,2 ,4]triazin-4-yloxy)phenyl)-5-
Y \N/O methylisoxazole-3-carboxamide
83 I\\N N-(3-Fluoro-4-(5-methylpyrrolo[2,1- 354.3
U f][1,2,4]triazin—4-yloxy)pheny1)isoxazole-
5-carboxamide
84 SO,CH; | N-(3-Fluoro-4-(5-methylpyrrolo[2,1- 441.5
f1[1,2,4]triazin-4-yloxy)phenyl)-3-
o (methylsulfonyl)benzamide
85 CHj 4-Fluoro-N-(3-fluoro-4-(5- 39054
F | methylpyrrolo[2,1-1[1,2,4]triazin-4-
o yloxy)phenyl)-3-methylbenzamide

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-f][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 uL of pyridine (0.62
mmol, 20 eq); and 150 pL of a 0.2 M solution of the amine in DCE (0.03 rnmpl, 1 eq).

The reactor was agitated via orbital shaker for 14 h. The crude product in DCE was

10

- 113 -

diluted to a volume of 1 mL with methanol, then purified by standard preparative




(2-(4-met hyl pi perazin- 1 F yl)ethoxy)pyrrolo[2, 1-f
I[1,2,4]triazin-4- |ox)hen |)benzam de 96 F

wWQ2®600f6Baior o- N- ( 3-f | uor o- 4- (5- net hyl - 6- 541. 6PCTUS2005/022682
(2-(4-met hyl pi perazin- | yl)ethoxy)pyrrolo[2,1 A |
1,2,4]triazin-4- yloxy)phenyl)benzam de 97 OCF3

(Rt hyl 8 0 min, 20x100 mm

DRSSO PR Ml 8 8Dt jon 2001
SR YMIET OB AcAumhputiAhe s difectdd fractionatianghp pwified sample
) benzam de 98 N | N-I;S_ Fl uoro-4-(§35- nmet h -6-(21-§.4- icrotub
wa6reonsGiutet imyll: FMeSERDGE, tljgnsfﬂry R P g pla tznlqcro ube,

A P SRNIS SRU oA lecR fneormo. 5
?ﬁ\ 4-met hyl pi perazin- | F yl)ethoxy)pyrrolo[2,1
N

,2,4]triazin-4- 1ox)hen |)benzam de 100 /
2-Chl oro-N-(3-fluoro-4-(5-methyl-6-(2-(4- 541.0

met hyl pi perazin-1-yl)etho rplo[2,1- C f]]
1,2,4]triazin-4 | ox)hen I;{]ﬁﬁﬁcjgtinam de 101 G N
2,5-Dichloro-N-(3-fluoro-4-(5-nethyl -6 575.4

(2- (4- et hyl pi pe}*,@zin-l- a vyl B:i\bg' olo[2,1
f1[1,2,4]triazins4 Nox) hen I)nicam' e - 115 WO
2006/ 004636 PCT/ NS2@05/ gﬁé@SZ oExaYDl e R Conpound
Nanme LC M5 (M+HH) + 02

N- ( 3- Fl uor o- 4- ( 5- net hyl

@@(&SNSZS. 6
met hyl pi perazin- 1 -yl )gth ;N)\lelrol o0[21

E le # R Compound Name LC/MS
v (M+H)*
86 OCHs N-(3-Fluoro-4-(5-methyl-6-(2-(4- 535.6

methylpiperazin-1-ylethoxy)pyrrolo[2,1-
£1[1,2,4]triazin-4-yloxy)phenyl)-3-
methoxybenzamide

87 N 2-Fluoro-N-(3-fluoro-4-(5-methyl-6-(2-(4- | 524.6
| methylpiperazin-1-ylethoxy)pyrrolo[2,1-
f1[1,2,4]triazin-4~

yloxy)phenyl)nicotinamide

88 N N-(3-Fluoro-4-(5-methyl-6-(2-(4- 520.6
| methylpiperazin-1-yDethoxy)pyrrolo[2,1-
TS .. ) 5.
3 CHs | fI[1,2,4]triazin-4-yloxy)phenyl)
methylnicotinamide

(2-(4-methylpiperazin-1-
Z yDethoxy)pyrrolo[2, 1-f1[1,2,4]triazin-4-
yloxy)phenyl)benzamide

89 FJQ/ F | 2,4-Difluoro-N-(3-fluoro-4-(5-methyl-6- 541.6

90 F 2,6-Difluoro-N-(3-fluoro-4-(5-methyl-6- 541.6
(2-(4-methylpiperazin-1-
Z yDhethoxy)pyrrolo[2,1-f][1,2,4]triazin-4-
F yloxy)phenyl)benzamide

91 H3CO N-(3-Fluoro-4-(5-methyl-6-(2-(4- 535.6
J@ methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
5 f1[1,2,4]triazin-4-yloxy)phenyl)-2-
methoxybenzamide
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fl1 [ 1,2,4]triazin-4-yloxy)phenyl)-2,5-

di met hyl f ur an- 3- car boxam de

CH3 103

W® 2006004666 2- f | uor o- N- ( 3-fl uoro-4-(5- 558.0 | PCT/US2005/022682
met hyl - 6- (2- (4- et hyl pi perazin-1 ~ C
yl)ethoxy)pyrrolo[2,1 J][1,2,4]triazin-4- 10x)hen
E);%%—Sl%@ﬁ de 10g N CF3 N-(3- Fi UebRpdsdNERENY - 6- ( 2- (4:C/MS

4.5 o =t hyI pi per azijn-1-yl) et hoxy) pyrrol 0[2 1- G ~¥+|)t
(trP% uot omepA &Y %cﬁﬁ%ﬁ‘é@o %dgpmeth‘}l’é e 519.6
N- ( 3- Fl upr 9- - met Hypetbylpipeyagin-: 1-yhgthogy)pyrrolo[2,1-
net hyl pi pekazin- 1-yl )e‘i[ﬁ@ wripgin-divigxy)pheng) A [

1, 2, 4] tr| azi n- 4- yl oxy\)mpdtbylbendamride- 3- car boxani de 106
N Nog 3- F uor o:Nk- (B metiny3-Fhror@4((4=-méthyl-6-(2-(4-] 557.6
met hyl pi pera "ﬂi@ ) %&Hﬁﬂﬁﬂ%ﬂz‘i@l%ﬁ)@tlﬁx% yrrolo[2 1-
fl1[1,2, 4] tei d eﬁl aA-poxal i ne- (? car boxanj de
107 F 2 b o O bl e ol gl
tri&4in-4-yl oxyf@ﬁenyl&*&%ﬁg’éﬁé ge(sf%tﬁ?fg@@ - 50.6
N- ( 3- Fl uor o- 4- t hyhetBylpiperagin-gyethoxy)pyrrolo[2,1-
met hyl pi per azi y| ) | dpazin-dtydoxy)pghenyl)-3-
[1 2, 4]t |a? - onxmmhlmmyhmtdb- (trifluoronmeth
)0 zamde- 169 H3€C / Z-14
5)19§€ rreli i ' per az ‘qﬁﬂEE‘ %Kgfﬁ)ﬁ%r r oF%é[t@glé: f F41'6
1,2, 4]triazi 0X enzam de 110| F
3-F quo- N-63- quoY By °1‘§ 42 Kpagins4-
yloxy)pheny benzarmde
96 F 2,3-Difluoro-N-(3-fluoro-4-(5-methyl-6- 541.6
F (2-(4-methylpiperazin-1-
ylethoxy)pyrrolo[2,1-f1[1,2,4]triazin-4~
% yloxy)phenyl)benzamide
97 OCF; | N-(3-Fluoro-4-(5-methyl-6-(2-(4- 589.6
N /©/ 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
AN | methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
= Al1,2,4]triazin-4-
yloxy)phenyl)picolinamide
99 F F | 2,4,5-Trifluoro-N-(3-fluoro-4-(5-methyl-6- | 559.5
;@ (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
AN | methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
5 Cl | A[1,2,4]triazin-4-
yloxy)phenyl)lsomcot1nam1de
101 C\ N 2,5-Dichloro-N-(3-fluoro-4-(5-methyl-6- 5754
| (2-(4-methylpiperazin-1-
% g ylethoxy)pyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)nicotinamide
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met hyl pi

fl1[1, 2,4]triazin-4-yl oxy)phenyl)benzam de
Wd 2006001666 N- ( 3- f | uor o- 4- ( 5- net hyl

per azi n-

1 -yl)ethoxy)pyrrolo [2,1 \

111 , F

met hyl pi perazin-1-yl)ethoxy)pyrrolo[2,1- f] [
1,2,4]triazin-4-yl oxy) phenyl ) benzam de 112 O

-6-(2-(4- 523P6GI/US2005/022682

E'x!m”a felalpr o- 4-g5- met Ryl - 6- ( 2- (@onp8mbName LC/MS
net hyI pi perazi n- 1I-yI )et hoxy) pyrro o[ 2,1- f [ (M+H)*
| CT [ AZT ITT- 44— UAX 1= -
T10%0 2h06/ 0040BE PER %%’6@93 ] yllﬁ%n%“%m;% 523.6
Conpound| Nane VS (| N plpfﬁ?glq- yDethox olof2,1-
N- (3- FI upr & 2 et Hyll18-4lpiagip-4-glpxypphenyl)-2,5-
met hyl pi per azi -yl) @mh@x@t@yf&@irbo){agnief] [1
L2, 41trifazin-4-% m(y)nh pht ham-de—114-S
N- (193F| upr 6>4 - et |nyﬁ-C (@2@orgM(%ﬂuoro—4 (5— 558.0
met hyl pi per az -yl )|endtbylyd-(Brt4oledlypieragip-1f
1, 2, 4] tr| azeh=<ytaxy|)ieeoxl)pyhohhdaid 24]amzbetam de
115 F 3,4-Di fluoro- N‘(ﬁoyf OD¥erlzAmi®t hyl - 6- 541.6| F
244" hyt plr\per eEl M-\ 1
£ [@,ﬁz, i O éy g rr@@%)rﬁé’tﬁfdoé giﬁ - 1629 574.6
N- ( 3- Fl uprg: - met hy éﬁg e
met hyl pi pefazin- 1 -yl tfné[l) 6f'][
1.2.4]trjazin-4 c- trlﬂuorome )nlcotm
yl ab0g) phenyl ) /3@(3[ d] [ N-(3FtHosxdH@E- IBethEIa@-b%rﬁ"am de 1f174955
H3CO OCHB or o-dethBlpiperarin-161etotpysem[3,1-
nmet hyl pi )er azin-1-yl )g‘gmw}rﬁaﬂﬁ-@lyhi@,)ﬂxenﬂ])fu&an-&
1,2, 4] tri{azi n-4-yl oxy)) Rhsydnide?. 4-
106 Ny | N-(3-Fluoro-4-(5-methyl-6-(2-(4- 557.6
/@ /] methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
% N~ | AI[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
)@ methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
e fI[1,2,4]triazin-4-yloxy)phenyl)benzamide |
108 FsC 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
D methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
= fI[1,2,4]triazin-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
[
4
111 F | 4-Fluoro-N-(3-fluoro-4-(5-methyl-6-(2-(4- | 523.6
/@ methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
% fl[1,2,4]triazin-4-yloxy)phenyl)benzamide
112 /OQ N-(3-Fluoro-4-(5-methyl-6-(2-(4- 495.5
% N methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
11,2 4]triazin-4-yloxy)phenyl)furan-2-
carboxamide
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di met hox benzam de 118 CI N
2-Chloro-N-(3-fluoro-4-(5-nethyl-6-(2-(4- 541.0 |
woreddapb4sBper azi n- 1-yl ) et hoxy) pyrrol o[ 2,1 f] [ PCT/US2005/022682

1,2,4]triazm4 |1 ox) hen |)nicotinamde 119 H3CS N

N-( 3-Fl uoro-4-(5-rrethy|

6- (2-(4- 552.7

Eg %( perazig- 1 --yl)et hoxy)@&ﬁg@lrﬂ[ﬁmé [l LC/MS
b oot b e AR ) " 2 (MH)'
6- dPor o N ( q%z%’f%ﬁ@'@l @1164(—2 @z ]1 0 555.6
met hyl pi jper inpl-gpethexy)pyrrelo[2,1-

1,2, 4] trj azm 2 vﬂ[ll)zm]@mmrfhmoaﬁ)phzrﬂl l‘ho N

N- ( 3- Fl ujor 04 yhplih4dide4- 598. 7

rrPTh\/Inlnprr-i')ln- 1 -yl )ethoxy)pyrrolof2-4—f11%

2 Wtrifazm /@xy) o A3 Fipopo- A meihyleot2-Wani de 122 5116
CH3 2- Ch| or f | yoneshylpipsragiat hyletboxpymolobsl. g N
net hyl pi perazin- 1 -yleRHduiaympys-yoky)phegyl)thijophene-

1,2, 4]trfazin- 4y|oxy)2p&mn§da}m Cl
e T Spni cot Enam 08 3 -6-

c#ﬁsz obe) Gansas B ?ER uoréﬁ@/ @ﬁgﬁlﬁ%%&emﬂ 6| 416
(MeH) + 123 1 lo Aligiggingd 1
4- Fl uor of N-_ or o- é’)(eg“’ggg plog2. 1 ll1 4.4 ixgins
net hyl pi per%zi i- 1- yl )| &t e1 f [
|15 gmﬁl tr gzi 2 -243781\ oxy )pp{®Rloyo- 2=(5(merthyumozr @ret h 549.6

enzanj de 4 S0 1= 1-
3. chl or ok N g o- methylplperazm yl gthz))é}_l)p?-rolo[Z
met hyl pi pergzig:-A-yl 1
1,2, Zf] Itor paz? n-4-yl )c;xg/ égg? jlwge%lzﬁ@ﬁ[el %Ffox]ale[s_
2- carboxhm-de
117 HyCO OCH, N~(3—Fluoro—4 -(5-methyl-6-(2-(4- 565.6
e.;©/ methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
? fI[1,2,4]triazin-4-yloxy)phenyl)-2,4-
dimethoxybenzamide
118 N 2-Chloro-N-(3-fluoro-4-(5-methyl-6-(2-(4- | 541.0
| methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
X 1,2 4triazin-4-
yloxy)phenyl)nicotinamide
119 HaCS N N-(3-Fluoro-4-(5-methyl-6-(2-(4- 552.7
U methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
« X | f][1,2A]triazin-4-yloxy)phenyl)-2-
(methylthio)nicotinamide
120 _N._-Cl | 6-Chloro-N-(3-fluoro-4-(5-methyl-6-(2-(4- 541.0
I methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
CNX 1.2 Altriazin-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-
L 11,2 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-
%" -"(| | methylisonicotinamide
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125 F3C N-(3-Fluoro-4-(5-nethyl-6-(2-(4- 577.6
/ met hyl pi perazi n-1-yl)ethoxy)pyrrolo[2,1- O CH3
WA p(od/0@46dd t r i azi n- 4-yl oxy) phenyl ) - 5- et hyl PCT/US2005/022682
2-(trifluorometh |)furan-3-carboxam de 126 Ja F
4- Fl uoro- N- (3-fluoro-4-(5-nethyl-6-(2-(4- 537.6

F%}nglylh% perazig- I-yr et hoXY) Py, éérﬁ Qlrd Nam&H3 1] LC/MS
tiriazin-4-ylo y) phenyl ) th | benzam de 14=%1\l;f+H)

1,2, 4]trl azin If 0X\ }Ipﬁl@{l@«lpe;tamn ](‘V]r)‘?t PX0P k.1-
| ) benzanj d€z123 fI[1,2,4]triazin-4-yloxy)phenyl)-2-
2- Fl uor o N- ( 3- f | uor o1 4triforomhdiyyDientReidd- 591. 6

L CE3. 2. 0] uor g-N-—{3 reth -G
| #R2hyl plﬁe‘f SO P 5 PE g - | 596
F

, 4 i azi n-I4-
1) ben]zza:ri 32 nzg\ 4 ?X% i Yipdrazin- {-héthbX0ppaEbe,1-

3- Fl uor of N- ( 3- f lauor o- é;”’%;grl,%’aﬁy"" glOZ‘%)PP nyl)thiophene-

net hyl pi E-Laf'“ 1oyl € Al alo 1

TET BYT pijper wl - YB)Eh1BRXN) (RMTU08b-2-(F AndthfIFE(H4-[| 546.0

£10252, 4] te%azpn- 4 | pyHEROfo; Homabliti@idde 130
N 3,5-Dichlo Io- é% flmﬁshsdp@el(agmnkm?qhow)Pm%‘OB? 1-
(2- (4- net FerdH n1[1,24]rerinekylopyipheny)-panahyl
1,2,4] triazin-4 C ylogyflpdremythyl)fom-8atarbreamiide

377.6

—_— =

f 1 uor ophenyl )acetylcj 1 aC| d salt

BLE ST I # N QﬂuéroEN-(ﬁlfIﬂo% A5 hethyl-6-(2-(4- | 537.6
é[ ! 2F|4]uto:( pyr nqiﬂ% % Et‘%)@ yrrolo[2 1-
G ?ﬁ r I égacgﬁl e

methylbenzami

CF3 | 2-Fluoro-N-(3-fluoro-4-(5-methyl-6-(2-(4- 591.6
methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
fI[1,2,4]triazin-4-yloxy)phenyl)-4-
(trifluoromethyl)benzamide

127 F

G

(59

J

2-Fluoro-N-(3-fluoro-4-(5-methyl-6-(2-(4- 591.6
methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
fI[1,2 4]triazin-4-yloxy)phenyl)-5-
(trifluoromethyl)benzamide

128

S

:f‘ -
Q
n
«

3-Fluoro-N-(3-fluoro-4-(5-methyl-6-(2-(4- 524.6
methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
f1,2,4]triazin-4-
yloxy)phenyl)isonicotinamide

129 F

7 N\
=z

3¢

3,5-Dichloro-N-(3-fluoro-4-(5-methyl-6- 575.5
(2-(4-methylpiperazin-1-
yl)ethoxy)pyrrolo[2,1-f][1,2,4]triazin-4-
Cl yloxy)phenyl)isonicotinamide

130 cl

7 N\
=z

J r

EXAMPLE 131

1-(3-Fluoro-4-(6-(pyridin-3-yl)pyrrolo[2,l-f][1,2,4]triazin-4-yloxy)phenyl)-3-(2(4-

fluorophenyl)acetyl)urea, trifluroacetic acid salt
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- 118 WD 2006/ 004636 PCT/ US2005/ 022682 OH \N QONL
N A)

W®G2q0Ppo4686 n- 3-yl )pyrrol o[ 2, 1-f1[1, 2, 4] tri azi n- BEDUSA05/022682

10

15

20

25

solution of 6-bronmopyrrolo[2,1 f][1,2,4]triazin-4-ol
(100 ng, 0.47 mml, 5 prepared from nethyl

4- brono-| H pyrrol e- 2-car boxyl ate: see, generally,
Kitamura, C. and Yamashita, Y. J. Chem Soc. Perkin
Trans. 1, 1997, 1443, the disclo e of which is
herei n incorporated by ysing a simlar
procedure outlined in pl}. WO 00171129) and
pyridi n-3-yl boroni c acig 1{40 nmmol) in 2 nL
of DMF and 2 nlL of saturated aqueous K2C03 was

ﬂzgaZS Pzﬁﬂﬁl-Blﬁ)ﬁyﬁdﬂﬁ[E’ﬂ%Fl,l,ﬁllriaﬁnnﬁb‘pl 0.05 mol ) was
added.

e mxture was then ed to. 120 .
LC- MBA mﬁiwfsé-brﬁmoegwaf% h%'fﬁ?éitﬁ’ﬁ@&f‘éﬂ]c@’é?ﬁg’ 0.4 mmol,
starti mat arj al 18 74713 __yﬁﬁbﬁﬂmﬁ; . geall Kt ,C.
PW@a‘fglr} gﬁaﬁ{\kgg q;?lﬁ gr e%J. dlléhg filtrat e%\?\elasggpuri}?i edamura_
9Rd RaBRSKiAL YV e ERiL Sbe Pakidirdns He1997, [164% shpdiseiesure oOWhich

, 659 as a TFA salt. MS(ES1+). miz 213.2 +. H)+
%@in Ii/i()morp@_giem bB)reference, usigxg a sirhilar proce]dure ou(tﬁ/rlled in "Eﬁe PCT

Aok SELOLPYE Behts R SR A7 g dg o) e o
brfm‘la}l& hi AL iof sﬁuﬁ{ed(a%%&uwczcaa VA depmisdd amd then RA(PBhs)s (57
ol uene were added POC13

2, 0ol v, ool SRS UBS RGP T MS

100 C for. 7 fter cool | X BsuR¥FdsTooled
\iaalypig h%{}%a&ecﬂthagisap%eaﬁa@g%bggae@g g%été&%ﬁeqaéesi due was o0
ﬁg&%@ﬁ%ﬂ% sutd s fﬂ.@éi}@lﬂ.tmmﬁmwh wad pmﬁﬁbdmmmelﬁmuve HPLC to
. The organic |layer was then wa It '
aufifbrdi thieatitlecparponS PO nag, 6870) 2 Pl salhy i@ﬁ&s% e 913 9% +
concentration, the residue was purified by flash
umm chromat ography to afford the title conpound (23

25 my, 33%. MS(ESt+) mfz 231.2/233.2 (M+ H)+ - 119

WD 2006/ 004636 PCT/ US2005/ 022682 ol

7 N\ =7 "N

B) 4-Chloi'o-6-(pyridin-S-yl)pyrrolo[Z,1-j][1,2,4]triazine
To a suspension of 6-(pyridin-3—y1)pyrrolo[2,1—]‘][1,2,4]triazin—4—ol (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. NaHCOs. The organic layer was
then washed with brine and dried over MgSO,. After filtration and concentration, the

residue was purified by flash column chromato graphy to afford the title compound (23

mg, 33%). MS(EST") m/z 231.2/233.2 (M + H)".
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F, N2 O CN NN O
4- (2- Fl uor o- 4- ni trophenoxy) - 6- (pyri di n-3-y1) pyrrol o[ 2,

wda200bf0d462¢ 4] tri azine Followi ng a procedure siPCT/a82008022682

the that for the synthesis of Conpound B of Exanple
2, 4-chloro-6-(pyridin-3- yl)pyrrolo[2 1 1] [
1,2,4]triazine (23 'ny, 0.1 converted to

the title conpound (35 ny, 95% P+) mz 352.3 (M
+H+ F, N2 O SIN N

3- Fl uoro-4-(6-(pyridin- 3 yl)p rolo[2,1J][1,2,4]triazi
n-4- vyl oxy) benzenam W ng a procedure
simlar to that for th t egys of Conpound C of
Exanple 36,

(2-fl uoro-4-nitropheno r 3-
ot 1 [ £:G:Hpexa- %\ﬂ%&m%(m(@% i#narb rr«éﬁ@dﬁl\r}@‘ﬁtﬂﬂme

gng 2%})“}‘& n%a?&%%ﬁ%%lﬁlﬁ% {8%9ne h&or tﬂ\@yﬁ@l‘éé" } of Bofpound B of

E‘xéu&plél ZJ@Fdhic#e{G@(-p@pgimi-ﬂyl)p)&rqld)DZﬂyf][loI dJtAadine (23 mg, 0.1 mmol)
ef’Jetrla2|n4ylox(i/{) é)
3@29@2& & SphicsyrrivRewt 3?&% S%)r M ESTO2e 8578 Ot B
salt The title conpound was prepared using follow ng a
procedure simlar to that for the syntheis of Exanple
46, 3-fluoro-4-(6-(pyridin-3-yW)pr N[ 2,1 f] |
1,2,4]triazin-4-yl oxy)benzenam 15 ng, 0.046 mmol)
was converted to the title 2@ €owound (5.0 ng, 18%
as a TFA salt. "H NVR (DMsO-d6) S 10.99 (s, 1H), 10.53
(s, 1H), 9.12 (s, 14, 5<(s,"NLH), 8.50 (m 1H),
8.30 (m 1H), 8.12 1%5\ 637 (m 2H), 7.30-7.50
(m 5H) 712 (m 2 3.69 (N 2H): MS(ESI) in/z
1.24 L 4636
; o te (GRS phpfrolal R ANILANIAEAL
yloxy)benzenamme

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-f][1,2,4]triazine
(35 mg, 0.10 mmol) was converted to the title compound (15 mg, 46%). MS(ESTH
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, triflnoroaacetic 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-
fl[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-ds) 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(EST") m/z 501.2 (M + H)".

EXAMPLE 132
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/ a NN H
1-(4- (1H Pyrrol o[ 2, 3- b] pyri di n-4-yl oxy) - 3-f | uor ophenyl

WO 2®6/0@46661- f | uor ophenyl ) acetyl)urea, hydrochPOr/US®05/022682

salt F)XNO2 O\ \' N5 HNA)

4- (2-Fl uoro-4-nitrophenoxy)-1H pyrrol o[ 2, 3-b] pyri di ne
A m xture of 4-chloro- IH-pyrrmI q{2 3-b] pyridine (457
ng, 3.0 muol, prepared S bault C. et
al. Og. Lett. 2003, 5, -
nitrophenol (706 ng, 4 5 ol ), and
N, N- di i sopr opyl et hy, e (580 ny, 45mm|) 10 in

1- met hyl - 2- prol i di Ro NWP) (3 nL) was heated at 200

C under m crowave Nrrﬁdi ation for 1.0 h. The m xture

was diluted with ethyl acetate (150 nL), washed wth

s at-(4-6ld7-Prrobai2, 3sbipyridierd- ﬂw)fﬁaﬂmpbaqyl)-ﬁ (®yd-fhoraphenyl)
over Na2SO4. The produ tnWas d. .b ash col um
chromat ography (sili cqc 3@““@1 i‘@ﬂdﬁ%ﬁjﬁzaz to

30% Et QAc/ CH2C12) to afford a brovvn solid (350 ng,

43% . MS(ES1+) nmliz 274 15 (M+ |—|)+ F)n~NH2 O\ \ N

N H B)
4- (1H Pyrrol o[ 2, 3- b] pyri di an@;xy) - 3-fl uor obenzenam

ne To a suspensi on of
4-(2-f|uoro-4-nitropheanzléag-pyrrolo[2,3-b]pyridine
20 (300 ng, 1.1 mmol) inYy hydrof uran (5 nL) and

nethanol (10 m), mere atlde zinc powder (350 ng, 5.5

m chl or 294 1D I The
3(t ur‘@%@“’g?. rl?l&?p n?l g#'?ﬁfrﬁﬁﬁz 3%”33'[" l>f‘t Lr e was
filtergehikirosgh- c%ld?@qlpf)?r@b[ﬁtﬁb]pﬁrﬁ&he (Y92 2060 RA636
PCT/ US2005/ 022682 ri nse anol. The filtrate

waspaachaentding todThitfvdt, B eichlic Orgvdetpa003;, Dedd33y and 2-fluoro-4-
nitrophenol (706 mg, 4.5 mmol), and N,N-diisopropylethylamine (580 mg, 4.5 mmol)

in 1-methyl-2-prolidinone (NMP) (3 mL) was heated at 200 °C under microwave
irradiation for 1.0 h. The mixture was diluted with ethyl acetate (150 mL), washed
with sat. aq. KH,POy4 solution, and Na;COs (aq. 1 M), dried over Na,SO4. The
product was purified by flash column chromatography (silica gel, eluting with CH,Cl,
to 30% BtOAc/CH,CL,) to afford a brown solid (350 mg, 43%). MS(ESI") m/z 274
M + H)".

Fj©/ NHa
o)

a o
N o
H N

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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flash col um chronmat ography (silica gel, 1-5% MeOH in
CH2Cl12) to afford the desired product (205 ngy, 77%

w@g00a/00484¢ - white solid. MS(ESI+) niz 244 (M + POHUSHOL)22682

10

15

20

25

1-(4-(1H—Pyrro|o[2,3-b]pyridin-4-y|oxy)-3-f|uorophenyl
)-3-(2- (4- fluorophenyl)acetyl)urea hydr ochl ori de

2 Rndec YR FttaRio e e sy concrpisatpsh- The PrrgbEA s by
nﬁaﬁf&lurﬁﬂ chl‘%nila?ogi‘ﬁﬁﬂg)(sﬂﬁag%% {49 Mé@@ﬁi@ﬁ%@&%%&ﬁb&d the

i socyanate, (Conpoun

t B¢siied @roductl@oﬁm Y1) aerEoifovtstemg)ldmms@Sﬂ* Y melel 24 (WIt+ H)'.
for 1 h. The m xture 10 was concentrated in vacuo,
purified by preparative HPLC. The desired fractions

wey) e lé(@-QfHLPy?ﬁglo{ZBQﬂﬁlﬁn%%rfﬁﬁ%éhenW' 32%@@

di ssol ved in snal anount
(0. 2 nflioropihenyBadetyl)ureaigsirotidoridy sghi | | zed to afford

e (g0 R Al fati iRt co

g?lg, (I)-Iz)z ?Iﬁ%&lg And églfl ﬂhoroé)]% lé”)aé&% E&%g?tz,l(g%n%gni ) H*ZES]?mple 4

6((06ZH M)i,n tdldene] . 13, iBmiel))in TRF®. 3 mL) 24k stitvés( &St Jor 1. The mixture

423 I—Q EXAMPLE gF/N,NOOIOOF,NN.H
opyas oncentr ted in vacuo, purified by preparative HPLC. The desired fractions were

- . ; y. i y
Mol R SUAE A e B
aMie@OIFHLO with ANsHCLQ. bmh)f This solution was then lyophilized to afford the

1H pyrrol o] 2, 3- yridin- I 3-fl uor obenzenam
e SR &S Bie, Bt @wm cofs TIVIE, (PG 1. h THD, 8.12

3rd 4f b U V- gx ,

et S U PROS MY B2 0 X PRDIPALRLE G A TERGY Yo7 5

vs@s G’E}QGGSTBTILH (Jﬂcssau{z)oé 5(5(dTTIl91 V= 3.9lH0ve6s Ly 28 HKES\(ESI*)
& e resulting mxture was stirred at rt for

2%&423K pﬁﬁduct was purified by preparative HPLC to

afford the title conpound (TFA salt, 26 ng, 62% as a

white solid. 1H NMR (CDC13) - 122 V\D 2006/ 004636

PCT/ US2005/ 022682 6 7. 9&X(MPLH 138 = 6.4 Hz), 7.66

(dd, 1H, J = 2.4, 13.0 Hz), 7 54 (m 2H) 6.90-7. 25

(m 5H), 6.31 (d, 2H, ¢ (s 2H); M5

(ESI+) in/z 423 (M + H)]@XA%

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),
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 preparati\}e HPLC to
afford the title compound (TFA salt, 26 mg, 62%) as a white solid. TH NMR (CDCls)
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F, NO\IlI OF a5HN
N-(4-(1H Pyrrol o[ 2, 3-b] pyridi n-4-yl oxy) - 3-fl uor ophenyl

WO 206004884 | uor obenzam de To a sol ution of PCT/US2005/022682

4-(1kkpyrrolo[2 3- b]pyridin 4-yl oxy) - 3-f | uor obenzenami
Conpound B, Exanple 132; 20 ng, 0. 08 mol) in DW
(507 (e, )L H, Vers6.4 80766 @ld, HLES w2 4hEna Biy), 7o (m 2B, @ 90-7.25

fi:3 é%?éﬁl-ag@? ah v o B8 3 s Mo el Bt B

purified by preparative HPLC. The desired fractions
were |yophilized to give a white TFA salt, which was
neutralized with sat. adgEXAdPLE1134car bonat e sol uti on.
The m xture was extracted wwth EtOAc (3 x 5 nL). The
organic layers were dried and cg ated in vacuo to
afford the title conpoun ) as a white
solid. 1H NWMR (CD30D) S 8aj§iﬁ/ Ht J 15 = 6.4 Hz),
7.87 (d, 1H J = 2.4, 12 45(m4H) 7.04" (m

2H), 6.69 (d, 2H, J = Hz) 6.52 (m 1H); MS(ESIt)
rT12384(M+H)+.EXA 35 HI EFE/ N\ N O\ 1 O
~1 \ NN H20 N

- r 2,3-b ridin-4-yl ox f | uor ophenyl
%ﬁ((g 6% 8{9% 31[4’]@’1141]#? ~Hex wa?nﬁ'@%r@lﬂ%%é@c?ﬁﬁ-@eﬂnﬁe‘obenzanude
t he f
wos | o A B A2, ey o TR R enamine
¢CompowidaB | Fx At 11300126 mgd)i0c08 initydl) ﬁhDMH ﬁm | was added 2,6-

ﬁg&ll—l—pyrroloZSbpyr|d|n4}/on )-3-f uor obenzenam
de 203 Yplowed %DJPEJeH(QxlmL) The

‘f%@?@% Gk A %Eﬁ’anﬂ e bjolbaaf Bl BupRpdty Her.c.

&he détided fBicldny were lydphilized fo §Vé‘|é)Whll% A (46 whidd wak =
2.4, 12.4 Hz), 7.40-7.80 6.79 (d, 1H J = 6.8

pEL)tral@e@gm{ld;at a4y sodium byc I()cpqzi}e soli:ug(ngg' he)mixtyre 349 extvacted with
Hdac ?3 Wﬂ‘ Efﬁle anmc layers were dried and concentrated in vacuo to afford
the title compound (14 mg, 37%) as a white solid. '"H NMR (CDs0OD) 6 8.15(d, 1H, J
= 6.4 Hz), 7.87 (d, 1H, J = 2.4, 12.8 Hz), 7.40 (m, 4H), 7.04 (m, 2H), 6.69 (d, 2H, J =

7.6 Hz), 6.52 (m, 1H); MS(EST") m/z 384 (M + H)*.

EXAMPLE 135

0 0o
1
N U

H 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;OD) § 9.09 (s, 1H), 8.73 (4,
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NN FOI/ OO)aF N QcNi
Nl - (3-Fluoro-4-(6-(pyridin-3-yl)pyrrolo[2,1

WO pGod/o@46d4 t ri azi n- 4-yl oxy) phenyl ) - N3- PCT/US2005/022682

(4-fl uorophenyl ) mal onam de, trifluoroacetic acid salt
To a honogeneous solution of 3 -fluoro-4-(6-(pyridin-3
-, Vpy4.Adlz), §.24 (d, 1HLG = 8.0 Hz), 8.22 (d, 1H, J= 6.8 Hz), 8.22 (dd, 1H, J =

b 2 g G e Pt R AR 6 Y 0 T Y = s s oy
%qg(é?gg%%gab@oy_j_ﬁm no) - 3- oxopr opanoi ¢ acid (20 ng,

Compound A of Exanple 25) in anhydrous DV
(3 nL), at roomtenperature under nitrogen
at nosphere, was added dij r et hyl am ne (26 L,
0.15 mmol ). The m xtur ethiﬁr]ﬁéd for five mnutes
bef ore o-benzotriazol-l-¥I-N NN N 45

tetramethyluroniumtetra i e , 0.15
mol ) was added in one por olheg m e was

stirred for sixty-three Rour’s before beimg pgartitioned
bet ween chl oro/ m g ne. The aqueous | ayer was
extracted thre ithlchloroform and the

combi ned org?nlﬁ ayers Were dried over anhydrous
RPN A B RR AL SR SE R e

pur I fied by4amepaepidny))matbiidmidéMriffiokdaédte acitDsalt
500mm_30 m nute gradient from 58%to 90% aqueous

met had®la Mmcrgegewosqimpn ofrﬁréluaﬁﬁpﬂdéﬂpﬂtcbnﬁrsdm@MZ 1-

yé’ﬁi%o‘ﬂ%ﬁ“”?ﬁ Sios NS piehhie (42 3k (AR bl 1) § Example
-&ﬂﬁu&%pﬁ@fylﬁmnéﬂ-ox@p Qs-gau(oiia aéﬂi"IZO %1@10 samdiH)

8 80-8.65 (m ~2H) m_1H), 1H),
&opapauad A1 of) Examxa@ 257) 138mklydro MF/(358L anmomﬁen%ramp under

iS5 o e e GOy B 36T, s oo
fn%iﬂﬂe fifle was %ﬂtgﬁ'ed Mg)ﬁﬁlg %&%&e%@é&%%@ ReRRden N -
Zetfanﬁtlﬁj'lumnmm\lte(cﬂﬂﬁd)mbmaﬂ% aag @ylﬁl minoel)3vasl adged inaine[p@rtion.
JT nllgi’}uréz wfi tst1rreadZ %or smty—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 S 10_ 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. "H NMR (CDCls) 8 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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20

yl oxy) phenyl ) benzam de, trifluoroacetic acid salt 5 To
a honogeneous sol uti on of

WS 2G06001666 4- (6- (pyridin-3-yl)pyrrol of 2, 1- PCT/US2005/022682

f1[1,2,4]triazin-4-yl oxy)benzenam ne (64 ng, 0.20
nmol , Conpound D of Exanple 131) in anhydrous
chloroform (5 nL), at r ®XAMEPNIRL3T ure under nitrogen
at nosphere, was added d||sopropylet@ylan1ne (49 L,
0.28 mmol ). The m xture was stirred five mnutes
before 2, 6-difl uorobenzoyl | agi , 0.26 mmol ,
10 Al drich) was added. The m' i

ei ghty-seven hours before beinhg paPtiﬁToned bet ween
chl orof orm and sat urated_agieous sodi um bi carbonat e.
The organic |ayey/ edY once with saturated
aqueous sodi um bic on ~gAd once wth brine,

bef ore the conbi ned organic | ayers were dried over

an hyﬁbﬂmmgﬂe&ﬂumo-Q{(B-f(mmdiM?o yhpywold2d-f1[1,2,4]triazin-4-

concentrated _in_v tor olatiles..Th

resul tant r d@?’@ﬂ@ﬁl Xk&gzamﬁgf ‘Eréfxu‘ﬁ?a?ﬁt'é:ﬁﬂ%ﬂ%e HPLC
YMC S go'}'ﬁ g,q&m i -

5(58% to %‘88’0 aq0 %%gﬁsnet an f%\?\nﬂ%figl %ﬁ)ﬁg@@in@ﬁpgﬁmﬁp,l

APNL apribzihel-flogpbemmesamine €64 mgn&lZﬁ aﬂndn Giotrgpomd Diafditample

to afford the titl e conpaound 24rrg /% S a white
43))iig anhydrpyghlqrefosetp ml)gatzgopdempeipturgpder aitagep

KSR e e A o

Qﬁjvredli}dr five mimeLbefbie)2,6-diffibrobedoyl hlodit (3370 W.26 dithol,
2H) ; HRMS(ESI), 462.1178 (M + + calc, 462. 1168

richivas hiddadd THEXONRIE Weggirredifos ei yzmen bous before being
pmt&gggﬁge?{ylggnzcﬁﬁoroform and satu}\alttelg z%u'élofsl sodium L{car\ﬁ%ﬁgﬁe TQe
%aﬂlc(lé}aef b GakRd R hamydahPied adebds dodium bicarbonate and once

triazin-4-yloxy)-3-fluorophenyl)-
sm(hzbr(né tbdfumrtb@tmnlymgchc@wb Yayersawer§ dged oveganhydmuNpagyesivm
sul atelz (?flrlt%?e}g an(c)i co[lcentrate]d[m vacu%]tg rerggxlfenvoﬂtﬁlei). "ﬂle 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 (CD;0D) 6 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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A solution of nethyl
1-am no- 3-chl oro-1 H pyrrol e-2-carboxylate (10.0 g,

wW®72008/00488®1 , WO 03/ 099286: Conpound A of ExanpPer/8%20051022682

10

15

20

formam de (40 nmL) was 10 heated at 170 C for 1 h and
then at 190 C for 1 h. Upon cooling to room
tenperature, the mxture soI i di fij edd The product was
purified by recnyst ‘ e!n tate to
give the title dgbmyg , 87%llas ite
solid. 1H NMRSY( cDdL3 (bP s,91H), B (d,
1H, J = 3.6 Hz), 7.29 (d 1H J = 2.8 Hz), 647(d
111, J = 2.8 Hz); MsYE ')\Nm/z 170.1 (M + H+. 15 C
Cl Z:NT,N B)
4, 5- D|chI oropyrrol o[ 2, 1- f'\j[l 2,4]triazine To a

S rrolo[2,1-f1[1,2,4]triazin-4-yloxy)-3-fluorophenyl)-
?éﬁ@ofﬁéﬁtﬁ gmcl)opzhenyl)f{ [ tfg[i a2|]n 4( 3H)¥on)(’e) (5.00 phenyl):
g, 29.5 mml) in Bdllt(éﬁhw(mﬂ@ﬁnmylceiyl)meaunder

nitrogen was added diisopropyl ethylamne 20 (5.14 ni,
29.5 mmol) followed by phosphorus(lIM oxychl oride

(8.25 nL, 88.5 mmol ). The m xture was heated at 100 C

for 20 h and was then cooled to rt. The reaction was
slow y added to saturateda@queus sodi um bi car bonat e
solution (500 nmL) at O T. Af }_lhe addi ti on was
conplete, the mixture was &tilrregd at rt for 30 mn.

The aqueous phase was extr wﬁﬁiwth ethyl acetate (3
x 500 nL), dried over anhydrous -126 WO 2006/ 004636
PEY/ UMM@?ZWO[ZWAEHGZIDCMWFQI ed i n vacua to

ol o anpErona: Pslol Sartodi Rup HEb e BrospBble 1@ e 573

0 I de (4 8L
oq m@/%@zﬁa @oﬁfpou%‘% of l%(air/%lé 9!':]}' in foﬂnﬂ;lazrdllg é & l)\/Iw_la_ls

I—heaied, at 170 ﬁ@for 1Ch a@ tenBt N for 1 h Upon cooling to room

F@%’e&}frm“% riei i o SRR REGFER Y st dition from
grh%ira%et‘é elibl ; o'tﬁéuﬂé” c&%p&mdl(% 58 W) as white solid. 'H NMR

4-ni enol (3.43 and potassi um
CEITbORRS ¢0. Q5(lék7s QH) 379483(d rlHDJI ¥ 3.0 HPVH. 2(91(001}iﬂJ ResHz), 6.47 (d,
stirred at After cooling to rt, the

r 8dof £ Ho) \%%(Eﬁr)f’@? éZPHIMO ugh-a short plug of

silica gel with ethyl acetate and then concentrated

I7

cl Cl

=7" 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(IIT) oxychloride (8.25 mL, 88.5
mmol). The mixture was heated at 100 °C for 20 h and was then cooled to 1t. 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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i n vacuo. The crude product was purified by
recrystallization fromethyl acetate / hexanes (1:1)

W 000giovss36 he title conpound (4.37 g, 71% as arP@iUBM05/022682

10

15

20

25

solid. 1H NMR (CDC13) 6 8.22-8.17 (m 2H), 7.92 (s,
1H), 7.77 (d, 1H, J = 2.8 Hz), 7.58 (t, 1H J = 7.2
H¥igSCa. 81 codeentiafed¥n vaBiodo igve; the/BuBSIprgduon(3z7 336 %7 %) @Ma yellow
Zs%l_%f@%lgyv/abyqugy%@g@n%ey purli\%icNatiE% 'H NMR (CDCls) 8 8.03 (s, 1H),
fsfg b%t(a? Ol‘ﬁ bid Ag i)y 46 ¥4 QXM F7 $190BG8 aEATLAG 88 1R + ),

5- chl or o- 4 (2-fl uoro-4-nitrophenoxy)pyrrol o[ 2, 1-f]
[1,2,4]triazine (2.00 g, 6.48 mmol ) in THE (50 nli) /

MeCH (80 ni) was added zinc F2g @l Q2.12 g, 32.4

mmol ) fol |l owed by amoni um chl de (1.73 g, 32.4
mol ). After stirring@gt rtOfor 8 h, the reaction

m xture was filtered thr Cellte(r) with MeOH and
then concentrated in va lRi The residue was taken up
in ethyl acetate (200 ni washed with water (2 x

100 nmL) then brine (1 x 100 nL). The organi c phase was

d€) ed BChlorardy(2iflaveo- mmiﬁ@hmwy)mmﬁﬂﬁ[z Bmld,zmtrmmeo
The crude E%Od t was 25 purij

chro A- dé‘?hl?fé’ayf@@P[Q( }Sﬂ[b/g Eﬂt@élm (héX ankss§ mmepl), 2-

' 7
O %1421‘51%8 gl islziéogl?zq%ﬁ@%b%’) 8 oo 8@&9@%&8&%‘3&2@ 8,39.6
ZI.IHIINI\)FRn (DMEIK)O ﬁLY WQE Stﬁ@ed zﬂtffﬁ) °C6f6r7 1939( %ﬁer]_ dl—?-dh\rllé to-rztzth8 reaction

HZ?S ﬁlgarqgth(wh a Si]HI‘t pj% qflsﬂg;a @l Wlthf)hyl gcegqte ead thpm'cogceﬁtrated

gznzzagﬁf T ﬁ%ﬁ%e &)pédu%t N&Qlﬁlﬂ\éﬁ(ﬁeérg&ﬁlzg&% %om(el\{lly-f ac':_fls)tate /

r\he@csne(szti(l;ttoogmameaﬂfadmr PORRE (XY ¥ 1! JHSQ[\Qhﬂe solid. "HNMR
fg 1, 2, 4%tr|a2|n 5}}/ %8hen yl )acet am
C13)8 22-8.17 (m, 2H), 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(EST") m/z 309.3 (M + H)*.

cl 0

=" N

NN~
.

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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A flask was charged with palladiumacetate (4.5 ny,
0.02 mmol ), X-Phos 10 ligand (24 ng, 0.05 mmol,

WSL006/094636 PCT/US2005/022682

10

15

20

25

4-(5-chloropyrrolo[2,1-f][1,2,4]triazin-4-yl oxy)-3-

fl uorobenzenam ne (56 ng, 0.20 mmol),

SRCSIISuH® PEST 8 NS BPAO e ﬁéﬂoqv dofid. "PBNMﬁ (é@m}gtm 95 (s, 1H),
Lancaster), and potassi um phosphate (127 .

r6? §d, iLH, ﬂhﬁSﬁzbiérw (t.THE S+ 8dKizn6. 79|(dI,S]ﬂ'é,d7=\?\42§H‘IZ) 6.58 (dd,

Wik 7 Sl ol sl i 1867 ¢ Rattas $o2 s e 2792

Q®4 aﬁadlun1acetate (4.5 ng, 15 0.02 mmol ), X-Phos

gand (24 ng, 0.05 mmol ), and 3-acetan dobenzene
boronic acid (72 ng, 0.40 mml) were added and the
reaction was stirred an additlopal 9 h %t 80 C. After
cooling to rt, the reathi gaswas R using MeCH to
renove the potassig t’:;”te 5 !hen concentr at ed

i n vacuo. The crude pno wasPpurified by reverse
phase prep HPLC and the apppapigte fractions were
concentrated in vacuo 20 t(\rr MeOH. The resulting
aqueous | ayer was nade basi saturated sodi um

bi carbonate sol ution and extracted with ethyl acetate.
TRe cdﬁﬂﬁ-ﬂié{ﬂ-drrgiami-lrﬂunm}dl@mXY)mrel(ﬂZJlddl[lo%é]tl‘iaZin-S-
anhydrwciﬁ)sh(e su fate and concentrated in vacuo to
give t Y @Fe ound (20 ng, 26% as a white

sol i d. A HagNyRs ¢ 1t1$ Zua%ﬂm? a&fdaté @.s5 %k@ 0. 027mﬂ161)7X413hos
(m 1H), 7.34-7.1 5 2 (t Hz),
Gumd (214 migH) 03 mmgl, StrQJﬁ) Hz()S-chborep)yr(qigl[z &H[l 2#]@2&4—4 -yloxy)-3-

Sprabepipminige (56 T YT Re S TOH AR SR DO IR 62 me.

F(? ?%n%&}(%n%gszté?} i ?o%ﬁﬁﬁ?ﬂohmé[é @h9lnta, .60 mmol) in that order.

f Theofl asfstveas y]u)sheSi Wi2h roigen andoibbe APUOIL way hdded€@.40 Tl )aThe
sol ution

NP 3% Seated ASG 6 AHiisRg) Byl pafladim acetate (45 me,
L(%%% §m|1 nf, % gﬁﬁé@ﬂ'@@ﬁ%ﬂd b} ﬂﬁﬁ&? Mndl- e{c%%nﬁgwe(ﬁz%%oromc

oronet ha rrL at rt under
nicid (F@emg,Wed) mdad)iwére (addéd andrtbqafeacl;dr» weeitirted anceldaroatled h at

0. 064 mol 5 Min_toluen ound C of
é&lﬁ;pI/’gteﬂfo"h]“rgetoFEé@t@%lwsgilﬁefqdéﬁln%d%gtp&mfv$&
feskR HREIRO AEHHeh BbEEnite o, TR G (1B HAs purified
(Byiyersd plidie ptelptH[EL(C aﬁcpdlemﬁpmpnate\ﬂ'mcnenméne(&oncehtﬂam vacuo
(DMBO-d6) 8.11.09 (s, 1H), 10.63 (s,

Ttpipemevekle@t T h(: ﬁﬁ:sugq.qg aquepug laysr pas n@é;})as;c Wgtg(saturaiq‘ci sodium

ir@;lj:a%§01‘§t{%)hztlso’¥l %e&ugégq%tg%@m&téé 1’%&: (Cso,%{ﬂéﬁh; organ[%c extracts
MérEBfied ovdrznbfdtods {oium kllfate ﬁi@éﬁﬁb&ﬁraléiﬂm%éud\w give the title
prepared in a manner simlar to Ex nB 13

EoyeuRd (280mg, 26%) as a white solid. 'H NMR (CD30D) 5 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, /=28
Hz), 6.50 (dd, 1H, J = 12.4, 2.4 Hz), 6.46-6.43 (m, 1H), 2.04 (s, 3H); MS(EST") m/z

378.3 (M + H)*.
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HHF NNIlz~-z OF SINN N
1- (3-Fluoro-4-(5-phenyl pyrrolo[ 2,1
W pGod/o@46d4 t ri azi n- 4-yl oxy) phenyl ) - 3- ( 2- (4- PCT/US2005/022682
fl uorophenyl)acetyl)urea 1H NVMR (DMSO d6) 5 10.56 (s,
1H), 8.55 (s, 1H), 7.89 (s, 1H), 7.77 (d, 1H J 20 =
X)g' Hzh-(4-(B-6RAvetsmidophedid)pyitoBB2, 0 t/1[12:4 tdazin A-Flokk) 3-

i) droplitmifalatio %omyf"gceesm?éa‘ 2ty MELEST)

m Z 513(9& &)lﬁ%n*'om 3- 6 rophl‘g%y'@@o o[%,l-
2006/ 004636 PCT/ US2005/ 022682 F/
dﬂ[i@—a‘(]glazim&‘}’@i)h@r(@aéﬂtm&p ﬁ%@mlg 9.05pyrmal) & @chloromethane (0.5
f 4 n
5 'Jli} ‘)I‘tJE'r“L%% I&ﬁfﬁg?%% Xy)i@eﬂ%rmh@nmﬂw dwryamate) (268 uL,
gﬁ(?& Jt}il)nol %ﬁl@l 7141 alu%rg,!?, Cf%lp%ﬁn&: e qfﬁﬁp}é % igg%%latmliﬁas stirred
bt rt foP1 &,and Wflx)herﬂcoﬁéen?ra&ﬂ i Wacuo3 Hhe re@;\(/i%l(% -I‘E%ai ;ﬁﬁsﬂelﬁlied in
21-7.16 ; inlz

gg%h@%é gpd-filterpd to m@@%@mﬁ iHofrthe Kitle compgppd-as awhite lid.
PHOSE DNS20 810, o r k1063 g1 ). 10 fea H0.8.35-8.21 G, 28D,

10 [8l0(sA1Hy, 73 @@; ﬂHyJ eas)z&l[@nvbi 2738 (m, 7H), 7.23 (t, 2H, J = 8.4 Hz),
7.13 (s, 1H), 3.81 (s, 2H), 2.10 (s, 3H); MS(EST") m/z 557.4 (M + H)".

Examples 139-144 were prepared in a manner similar to Example 138.

15 EXAMPLE 139
F “TH
=7r" SN
\ 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-dg) § 10.56 (s, 1H), 8.55 (s, 1H), 7.89 (s, 1H), 7.77 (4, 1H, J
20 =2.8 Hz), 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(EST") m/z
500.3 (M + H)".

EXAMPLE 140
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(2-(4-fluorophenyl)acetyl)urea 'H NVR (DMSO-d6) S
11.10 (s, 1H), 10.65 (s, 1H), 9.21 (s, 2H), 9.18 (s,

wakos/006387 (d, 1H, J = 2.4 Hz), 8.31 (s, 1H),PCT/882005/022682

(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(ESI+) mlz 502.3 (Mpy |'|)H' " EXAMPLE 142 - 130
/ US

WD 2006/ 004636 P (;l:@z
zol -9- yI@pyrr ofr, 1

\ OOl / OF

1-(4-(5-(3,5-Di

fl[1,2,4]triazin- xy)

quorophenyI) 3-( - Nuorophenyl)acetyl)urea H NVR
(DVBO- d6) 811. 04 4H, 10.58 (s, 1H), 8.24 (d, 1H,
J =2.4 H), 5 8.17 , 1H), 7.42 (dd, 1H, J = 13. 2,

2l—gmm(?m%(SZStﬁﬁ)p(lﬁh-%Z%pyr?oﬂ)ﬁz NEi 2J4]mlam 2 ﬁoxyj’phenyl) 3-(2-
2.20 (s, 3H); MS(ESri@- fihmrcpbqrwllacelwi)ur% + EXAI\/PLE 143

1 (5. AP b 4b A A ey Diaol ol g2 o

141 (a@271N74-1.6 Hz), 7.75 (dd, 1H, J = 12.4, 2 Hz), 7.62-7.49 (m,
t{oxy ﬁ)%%l)dd 1? fla)()ropéenyl)acetyljurg%l'HN (

(3195)5@3967) 3@(@3}@47@3# 16-)m, 3H), 396 (% 2HHVS(BSHLm(f06IHM +
= 2.8 Hz), 8.05 (d, 2H J = 2.4 Hz), 7.85 (s, 1H),
7H)76(dd 1H, J = 12.4, 2 Hz), 7.52 (t, 1H, J =

EXAMPLE 141
F NN
O I T T QL
y o 0O O E
=" >N
\ N\N/)
1-(3-Fluoro-4-(5-(pyrimidin-5-yl)pyrrolo[2,1-f1[1,2,4]triazin-4-yloxy)phenyl)-3-
(2-(4-fluorophenyl)acetyl)urea
'H NMR (DMSO-dg) 6 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 =

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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15 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,
4.3 (

WQR{os/0d6ESL+) nm z 504. M+ H)+. EXAVPLE 144PCHUKR0Q5/022682
\' FNYzNOOI/ OF "-;z NNN 20
1- (3-Fluoro-4-(5-(3-nitrophenyl)pyrrolo[2,1
fl1[1,2,4]triazin-4-yl ox )pheny{) B (2-

(4- quorophenyI)acﬂyI) Q67004636

PCT/ US2005/ 02268 ;@E 6)061 (s, 1H),
10.57 (s, 1H), (5,01 7(d CTE 2.4 H),
8.23 (s, 1H), 8.20-8. \m 2H) , 776772(m 2H) ,
7.49 (t, 1H, J = 8¢(8™ 7.39-7.34 (m 4H), 7.18 (t,
2H, J= 9.2 Hz), 3. 75N )2H) MB(ES1) mz 545.2 (M +
+. 5 EXAMPLE 145 H FNNOF®*11 01D SINN N
(

J[

41((5{5—43 mmmmﬂtsykamym)dipqﬁma[z 1 f][l z 4]tr1azm-4-yloxy) -3-
1,2,4]triazin-4-yl oxy)-3- quoro hen
2- ( x3)r(>2
AN

1-
(2 (4211 Lor ooRERgIptitBED T P lHoTop e BIRES N2 O
N)H NMR (DMSO-ds) 6 11.04 (s, 1H), 10.58 (s, 1H), 8.24 (d, 1H, J = 2.4 Hz),
5 8.17(s, 1H), 7.42 (dd, 1H, J=13.2, 2 Hz), 7.38-7.35 (m, 4H), 7.18 (t,2H, J = 7.6
Hz), 7.06 (d, 1H, J = 2.8 Hz), 3.75 (s, 2H), 2.37 (s, 3H), 2.20 (s, 3H); MS(ESF) m/z

5193 M + H)".

EXAMPLE 143

10
1-(3-Fluoro-4-(5-(1-methyl-1H-pyrazol-4-yl)pyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyDurea
'H NMR (DMSO-ds) & 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 =
15 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)*.

EXAMPLE 144

F NN
oS T 0L
0] F
" N
NS
20  1-(3-Fluoro-4-(5-(3-nitrophenyl)pyrrolo[2,1-f[1,2,4]triazin-4-yloxy)phenyl)-3-(2-
(4-fluorophenylacetyl)urea
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A) tent-Butyl
4- (4- (4-am no- 2-fl uorophenoxy) pyrrol o[ 2, 1

wo pGod/o@46d4 t ri azi n-5 yl ) phenyl car bamat e Pr epar BAI/U82085/022682

simlar manner as Step E of Exanple 138 to give the
title 15 conmpound (46% as a yellow oil. 1H NWR
(CDC1 ﬁE’M?RGBM(SQ d418)11.08. (B 31K 105, (s,J1 1B, 8.62 K )L H),78.34(d, 1H,

B33 s o e e S M =

f(b47 @*7(%'% 4?{%% Egﬂrs] §9 )21‘3;{? 094230ﬁz)4 3(M &, Tt MEEST) m/z 545.2 (M

fﬂHl 2,4]triazin-4-yl oxy) - 3- 20

fl uorophenyl)-3-(2-(4-fl uorophenyl)acetyl)urea
Prepared in a simlar manner as Step F of Exanple 138
to give the Boc protect igds (5199 . The Boc
protected material was s%ﬁsigggri}ggg In ether (2 n),
cooled to 0 C, Ruid changed Wi TiFFA (0.5 nL). After
stirring at rt f o Nep~we oncentr at ed
in vacuo. The re§ pepdedyin acetate
(10 nm.), -132 WO
Wi th saturated aqueQu

pla

m.), dried over ahyr s sodium sul fate, and
concentrated. The cyrulig#product was purified by flash
chromat ography on silica gel (60 % Et QAc / hexanes).
Lﬂdﬂlf(ﬁ(i‘&hﬂirmphﬁnmh)pyradefz)l\:VHI 214étr(=ﬂzum4)ylbxy/)/al-ﬂum(oﬁhenyl)%-

m.) gave the title a light brown 5
solid. 1H NMR (Dwségé@ﬁ‘gr‘i 6%‘%“-‘/911533 10. 50 (s,
1H), 8.02 (d, 1H, J = 2.8 Hz), 7.98 (s, 1H), 7.67
(dd, 1H, J = 12.4, 2 Hz), 7.36 (t, 1H, J = 8.8 Hz),

di um bi car bonate solution (5
0!

7.31-7.28 (m 5H), Bech (t, 2H J =88 Hz), 6.89 (d,
1H, J = 2.8 Hz), 6.51 (¢h=2H, : ), 5.08 (s,
2H), 3.68 (s, 2H): MS(E®I) \ni z 3 (M+ H+ 10
EXAMPLE 146 HH F N N OO OF -- NN,-

1-(4-(5-((4-Am nocycl ohex\'ﬁ)rrethyl)pyrrol o[2,1

f101,2,4]triazin-4-yl oxy)43-
f1 uor ophenyl ) - 3- (2- (4-f I uordp
O

NeJnyI )acetyl)urea F NH2
A) tert-Butyl 4-(4-(4-amino-2-fluorophenoxy)pyrrolo[2,1-f][1,2,4]triazin-5-
yDphenylcarbamate
Prepared in a similar manner as Step E of Example 138 to give the title
compound (46%) as a yellow. oil. 'H NMR (CDCl) & 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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O ";z N 15 NNA
4-((4-(4- Am no- 2-fl uorophenoxy) pyrrol o[ 2,1

WO 240&/0@463¢ t r i azi n-5- yl ) net hyl ene) cycl ohexanonkCT/US2005/022682

Prepared in a simlar manner as Step E of Exanple 138
using 4-((4,4,5,5 tetranethyl - .
waghel with saibstes] aguecusysollivet bightboajte yeltibe ambhalried over

R RRlhREE ABlD%nb ggncé?ggtg O St wis putified by flash
R A0 hy ord ﬁn%l%& gs[%l% EioA & &9%&5!1%9&%%&&13&&11
yellow oil.” 1H NMR ( QD) 8 7.76 (s, , (.73 (d,
apptoditrie ] gl water (3 4al).gate theytitleldpmponBd (38%) abH, light brown

5ol 1B otk Bl Bao e, 1507 500, Sl 810, 7 v,
L, 1 D g, Y o,

BHE}/ UB2 GOZHO2 2@3RHz);16t89KANLIN X = 2@ Hz)06 G 1Kd, [N N8.8H)iz), 5.08
1- (24-(5-§4-Am nophenyl ) pyrr ol (1)\/&2, 1,

(3 2 23-85% (% i2Bi MSAESA a2 18.3 (M + H)".

fl uorophenyl)-3-(2-(4-fl uorophenyl)acetyl)urea

Prepared in a simlar manner as Step F of Exanple 138

to give the title 5 confEXAMPBBY46as a yel |l ow solid.

1H NWVR (acetone-d6) S 10.62 (s, 1H), 9.87 (s, 1H),

7.80 (s, 111), 7.79 (d, 1H, J = H.8 ), 7.70 (dd, 1H,

J =12.8, 2.4 Hz), 7.33-7.1 7 6.°96-9. 93 (m

3H), 6.16 (AN .75 ( , 2082dt, QEHAJ = 6.8

Hz), 2.62 (t, 2 Hz), 2.37 (t, 2H JF=6.8
Hz), 2.30 (t, 2H, J = ); M8 (ESI+) mz 532.2 (M
+ H+. 10 O \_N
1- (4-(5-((4- Ani nocycl oheXy’i dene) met hyl ) pyrrol o[ 2, 1-f]
[ 4}tr4azin-glh . ..
R ARG hbrplipen et m el B Ay g fulesy)-3-
a Asolutio -3-(2-(4-
L. (4 (5 (4 RagRRsm S apsoobepy g ufuen.y .y
| oxy) -3
F NH,
; X
— 0
\\ P
-

A) 4-((4-(4-Amino-2-fluorophenoxy)pyrrolo[2,1-f1[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 (CDsOD) 8 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(ESI") m/z 353.2 M + H)*.
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fl uor ophenyl)-3-(2-(4-fluorophenyl)acetyl)urea (21 ng,
0.040 mmol) in nmethanol (0.5 15 nL) and THE (0.5 nl)

wW@r008/0@6dms charged with anmoni um acetate (30 PQI/US2048022682

nol ) foll owed by sodi um cyanoborohydride (2.5 ng,
0.040 mml ). After stirring at 0 Cfor 1 h, the
reacti on was concentrated_in vacdo. HThe crude product

was purified by reverse Bhage. t he
appropri ate fpae entegeat d i cuo.
Tol uene was addg ) 7and concentrat®ed ko

renove excess TFA 20 |ization fromacetonitrile

(1 m) / water (3 nlL) gé@ he TFA salt of the title

conpound (19% as a "N “%olid. 1H NVR (CD30OD) 5 7.77

%%1?2 776d1HJ=28Hz)763(dd 1H, J =
(44(S-Ay AmitngptheRyDpyicolo[ /1 12,418ifzif 3-oxy)23) |

g. ié 3“‘%%"{%” ka-%l-%-ﬁé%@@@%%c '1“33232(1522(85 (ZE?
Bl i ot s dfilachiRancl Sk o B £3d M cty Wb sgfs®

ldormpbuiitd ($886) a©a }ﬂlO\@SNld\TII-ﬂ\Nm (abetohe-Gh) DIMEY (s) OHP[92871(s,
4]triazin-4- | uor ophenyl ) ni coti nam de

11%{)47 BB (L HFr bpY ks éifI@{Ig 48 Hz) 7.70 (dd, 1H, J = 12.8, 2.4 Hz), 7.33-7.19

f f

bl g GO a0 ! 9SO 20300 96, (103, 2.0
ift, PHodls- Gigl 8izdl 28 T@t 3HYiJe= 6.8a)¢2. (36& e, J & é@HngS%EsF) m/z
Aldrich), DIPEA (300 L, 1.80 mml), followed by TBTU
(5@@(%‘*}@ 539 mol , FI uka). After stirring at rt

overni ght, the reaction was diluted with 20 nL of
Et OAc, washed with 10% aqueous |ithium chloride

Yl ut i10@-G (4AlfinoéiicloHeRY lidRIMBthyPhy P12, 13571102, lﬂt}lazm-4-

dried over anhydrous sodiumsulfate, and concentrat ed

in vadlexy)-SHinaephenybr-32ré4-fingrophenybaeatybyreal ash

ot o, AR 0ol BT ASHE R ORS00
jﬂ?btzdﬂ)ll_llezbﬂslﬂ N(B(z( Dw&@pﬂéw)yl)ﬁcelﬂ)&éa (251 mg H. 3)4(9%131%01)@ mekhfhnol (0.5
ok a;gdb'I)Hl"g(Ol% at QW Wa&clzarged—w§th agmj_cmn(r,g acetadp (307 H@BO 40
gnn%l) %ol_&owed 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 (CDsOD) &7.77 (s, 1H), 7.76 (4, 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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=12.8, 2 Hz), 7.66-7.60 (m 2H), 7.54 (t, 1H, J = 8.8
Hz), 7.10 (d, 1H, J = 2.8 Hz); MS(ESI') nz/z 383.9 (M
WO 20dp/004636 EXAMPLE 148 H~1 F N N H2N O N PCMIS2005/022682

N-(4-(5-((4- Am nocycl ohexyl i dene) net hyl )pyrrolo[ 2,1
f1[1,2,4]triazin-4-yloxy)-3- fluorophenyl)ni cotlnam de
20 - 135 WD 2006/ 004636 PCT/ U82005/ 82 H ~ |

O NN O~~NO NN

N- (3-Fluoro-4-(5-((4- oxocy:‘/xy de e ) et hyl ) pyrrol o
[2,1- f [124]tr|a2|n 4- ylexy) pheényl ) ni coti nam de
Prepared in a sinila¥\ nanper as Step E of Exanple 138
to give the title 5 ¢ (6699 as a yellow solid.
1H NVR (DVMBO-d6) S 1& 7R (sh 1H) 9.14 (d, 1H, J =2
Hz), 8.82 (dd, 1H, J =48, 1.2 Hz), 8.36-8.33 (m

1 d, 1 = 1H), . e .
}I_\%gl-&-églo%ﬁpyrf%o[i ;-jﬂizy]?r?n(lm4 }ilpB{y)( s-ﬂggl}'_(%]{henlpplcgunanude

(8t 8 'Z'Eli‘e ﬁfS_—QKlo@ébyrroid’[b. lﬂﬁ 224]%152@ 4- ﬁo:ég 3(ﬁu3rgl’ignzelgacn%9e (100

(g, 0. 259 mgnot, (Borﬁpdun)i D af Eﬁar(lplﬁ 138411 mDMFHZ 8nlkjzwas ddBed nicotinic

> I\%CS‘M%’G% 03 S gﬁ%%x?ﬂ?% .ﬁ%@%@ 39 mgaall fdlopved by TBTU
e p I ég]S |n§ﬁb]9 E ay lAQE&l %tll% m |av gtogrgg%g%f t}lgxéa%%{ng%gﬁuted

Inasrm manner

twitly RO enlt GFEEORA, sabﬁedomﬁ lﬁ%talqtlécﬁls ¢ioipaLdMbr{®R%b1ABn a2 x 10

pal e yel | ow sol i d. 1H NVR_(CD3CD) 8 9.15 (s, 1
mL) followed by brme (1 x 10 mL), dried over anhydrous sodium sul ate, and

concentrated in vacuo. The crude product was purified by flash chromatography on

10 silica gel (10% MeOH / EtOAc) to give the title compound (125 mg, 91%) as a white
solid. 'H NMR (DMSO-ds) § 10.75 (s, 1H), 9.14 (d, 1H, J = 2 Hz), 8.80 (dd, 1H, J =
4.8,1.2 Hz), 8.34-8.31 (m, 1H), 8.18 (d, 1H, J=2.8 Hz), 8.17 (s, 1H), 7.96 (dd, 1H, J
= 12.8, 2 Hz), 7.66-7.60 (m, 2H), 7.54 (t, 1H, J = 8.8 Hz), 7.10 (d, 1H, /= 2.8 Hz);
MS(EST") m/z 383.9 (M + H)".

15

EXAMPLE 148

H
F N N
" Xr
2 o O

N-(4-(5-((4-Aminocyclohexylidene)methyl)pyrrolo[2,1-f][1,2,4]triazin-4-yloxy)-3-
fluorophenyl)nicotinamide
20
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(d
wWM2006/064680 (d, 1H,

15 8.80 (s, 1 H),
(m 4H), 7.48

8.59 (d, 1 H J =8 Hz), 7.84-7.76
1HJ:8Hz)729(t, 1H J= 8
J= 4 Hz), 6.67 (s, 1H), 3. 6PCYT/BS2005/022682
2H), 3.10-3.08 (m 1H), 2.48-2.05 (m 411), 1.47-1.20
(m 4H); MS(ESIF) mz 459.2 (M + H)+. EXAI\/PLE 149 H H
FNIN 0OO0O0OOF N20 NN

Ni - (3- Fl uoro-4-(5-((4-oxocyckohexy Hde Q t hyl) pyrrol
o[2,1 f][1,2,4]triaz 4 .

yl oxy) phenyl ) - N3O m

coupling in a simle
foll owed by rmal onani de fegsitjon as in Step A of
Exanpl e 133 gave the tit egpo,r/rbound (39%9 as -136 WO
2006/ 004636 PCT/ US2005/ 022688 a yel |l ow solid. 1H NMR

S ey Fooaionenigencfeypryobizat

7 44- 7. 42 1
7 25@[124(]%%4ymy&%he"cﬁ)'§‘hd@?m—‘a§ 8 Hz), 6. 05 (??

1 H) :B’rfmre(dsn ashl)ular Barher 4g Stef IE oﬂExa.trﬁ)léBl?r&t)o gife 18 tifle,
H, 53 (t.,..2H 2. 45 }&t
gmnpo'ylda(ﬁﬁ‘%é aBanE ow ﬁ;ﬁ(ctsw)TM& (PM§9 ‘é:_%lq‘loﬂsl-qfﬂl ). 9.14 (d, 1H,

UABE RO I I U8 £ B ol M M o,

Briol (o] H{)l7f9]9-7l£®3 (m 1H), 7.68-7.63 (m, IH) 7.54 (t, 1H, J = 8.8 Hz), 7.07 (d,
12,4triazin-4 | oxy pheI_}/J) 4-f|uor0ﬁhen yl)mal o
hgl’n{ 5118).0.92 (s H), 2790 (t, 2 6.8 z), 2.74 (t, 2 Hz), 2.51 (t,

26570010 5 ik YISV SFDEASES DLy ol ©

[1, 2, 4]tri azin- 4 yl oxy) phenyl ) - N3- (4-f | uor ophenyl ) mal o
nam d 5 n? 15 mmol
B) N-(4-(5-(( -Ammocyclohexylldene)methyl)pyrrolo[2 1-f1[1,2,4]triazin-4-

| odam de Suzuki
as Step E of Exanple 138

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 (CDs;0D) 6 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

Nl-(3-Fluoro-4-(5-((4-oxocyclohexylidene)methyl)pyrrolo[2,1-]] [1,2,4]triazin-4~
yloxy)phenyl)-N> -(4-fluorophenyl)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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Exanpl e 149) in nethanol (2 nL) at 0 C was added a
spatula tip of sodium borohydride. The reacti on was

warisnediat 0 C for 30 min and was then quenchedI/mb1005/022682

15 saturated aqueous amoni um chl oride solution (10

m.) and stirred at O Cfor 5 mn. The mxture was

@wrlawtseHdV\'AHNm (yMSace) 3t 10.153(sx1H) 1013)1 (andi)t 845 (d, 1H, J=
i ned organi extracts were dried over anhydrous

@d’dﬁa}ngsldl (e 0 Mé (ESAERAT b8 Hakadcd(t, e/ =8riide), 7-44-

t A r

G IR G G O R VT ER T, 92 bt B0
%?15@21& Jase. arﬂ%i a/(u RH Salg, dIéIz)’lL? S(EJ(I;(R Q%E' J(:FJWS@I:Q@) A48 (t, 2H,
Mz'ﬂ)é%ézmM@E%SWﬁﬁZ%dM&% 1H J = 12.8, 2.4 H),
7.71-7.68 (m 2H), 7.53 (t, 1H, J = 8.4 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 SEXAMPLﬁfS@ 3.7 (m 1H),
3.56 (s, 2H), 2.90-2.85 (m 1H) .51-2.45 (m 1H),
2.27-2.24 (m 2H) 192; :
2H); MS(ESI+) "//lz 534.3 (M .
137 WO 2006H084636, PCT/ US 0Q 02 '
F -C~
Ni -(4- (g ?(4 Am nocyclehexyl i dene) net hyl ) pyrrol o[ 2, 1
f1[1,2,4]triazin-4- yIQX -3
fl uorophenyl) N3 (4 fIOorn henyl)mal onam de Prepared

in a sim er as Step Exanpl e 46to?
t he TEA-(éﬁlvor@H (%((f‘ﬂ’é'dFPHféfC’@!?ﬁ?ﬂdlﬂ?He)(fqeéwl)wra qli%iltfé

1y 6. bR Pyt lpting P Ggorhhenffindubige,

1H J ’R—) M’2(38ﬂuo’&0442()5 ((4—3x&$fclbh55ylich€he)ﬂ’rd}hyl)byﬁSlo([I 1-71H,
27.954m L), 113708 (m 2H)
o, @é]tpémnﬂ#yloay)sh@@ sz -flgomgpheny)mplgnanyde(80(nsg, 43 jmol,

St £ g Gty o 076 {ilpgafl syt iprkdaibB

Bbtohy®dde. The 1dclidh wadBtirredXBNPLGr 3@ Zhin and was then quenched with

saturated aqueous ammonium chloride solution (10 mL) and stirred at 0 °C for 5 min.

The mixture was extracted with ethyl acetate (3 x 10 mL) and the combined organic
extracts were dried over anhydrous sodium 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-ds) 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 = 8.4 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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HH FNN NOF N-CG0 N
Ni - (3-Fluoro-4-(5 4- (et hyl am no) cycl ohexyl i dene) net

((
whgioppogee8®l o[ 2, 1 f 15 PCT/US2005/022682

[1,2,4]triazin=4-yl oxy) phenyl ) -N3-(4-fl uorophenyl)nmal o
nam de, trifluoroacetic acid salt To
Nl -(3-fluoro-4-(5-((4- oxoq:ycl ohe>ﬁll | deneﬂ nmet hyI ) pyrr ol

o[ 2, 1-

JI[,2,4]triagj oxy)ph(;@>/ N3y 4- Iu 3 enyl)mal

onam de (20 ny, 3 1O anpl e 149)

di chl oroethane (1 nL) )aas-8 ded nmet hyl am ne (23 L,

0.045 mol, 202 MTH ajetlc acid (2.6 .tL, 0.045
f

nnDI) fol | owed by sooc |acetoxyborohydr|de (13

056 nmmol ). After stlrrl rt for 2 h, the
Ve 5ol Ao tistehsptidechme hrcrunde{@,lsﬂBl,lsﬂf]triazin-4-yloxy)-3-

bi carbonate sgl uti wer e,

separated and Y &P 8?’&‘&}1(\}3‘-@' Rjé‘?%'j\)%ﬂg’dawqeh bri ne,

dri ed m¥gieEmyHnONSmaREE 485 tep Ut BﬁE)@amﬁlE‘ ‘146 @mgﬁetﬁearm salt of
i n vacuo. The crude product was purified reverse

phatige comBnM) 20Dy DEHBS ﬁoleHMBQEDMSQ&%XS 1pr5as, 1H),

560! Ve TR LA 2 G A5 i S GAEEIY B8

e 358 B, 7 @RS PKAGE, 7 38 39 GRNEY, FHRIA (o 2,

cﬁ‘9(1 dnle 1H| f E&. %anglﬂ?gs (SIfI)( Bg4 fs,%%l%.aggeowm,tllé{)sD.Ig()g’,f1 (m,
DVEO- . S, }

P, B0 15en, 2F8, Tad- 138 ot 20, T kgt 3 2 S gyl 533.3

@gH)Q Hz), 7.59-7.55 (m 2H), 7.40 (t, 1H J = 8.4

35-7.32 (m 1H), 7.13-7.06 (m 2H), 6.90 (d,
1H, J = 2.8 Hz), 6.60 (s, 1H), 3.44 (s, 2H),

3.10-3.13 (m 1 3.02-2.9 2.52-2.39 (m
4H), 2. 23(2 21H%m 1H), EXAMI('E}ﬂdé 2(m 3H), 1.36-1.31
(m 2H); MS(ESI+) mz 547.1 (M +y H+. 30 EXAVPLE 153

HH F NN F N N
/ —~ O F
=" N

\ N\N/)

Nl-(3-Fluoro-4-(5-((4-(methylamino)cyclohexylidene)methyl)pyrrolo[2,l-f]

[1,2,4]triazin-4-yloxy)phenyl)-N3-(4-fluorophenyl)malonamide, trifluoroacetic
acid salt
To N 1—(3—ﬂuoro-4—(5-((4-oxocyclohexylidene)me:thyl)pyrrolo[2,1-

f][,2,4]triazin-4-yloxy)phenyl)-N3—(4-ﬂuorophenyl)malonarnide (20 mg, 0.038 mmol,
Example 149) in dichloroethane (1 mL) was added methylamine (23 pL, 0.045 mmol,
2 M THEF), acetic acid (2.6 gL, 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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HOITO 1O OF NNN
Nl - (3- Fl uoro-4-(5-((4-hydroxy-4-net hyl cycl ohexyl i dene)

woreaokapbdepe/r r ol of 2, 1- PCT/US2005/022682

101, 2,4]triazin-4-yl oxy)phenyl)-N3-(4-fl uorophenyl) nmal
onam de, trifluoroacetic 15 acid salt To

Nrep BIPLCLand dhetappBofriate fracops meneooticemtena) maizhyd. \Tojuwene was

e 2 5,4 1) 2o concepirated o Frangyexaess (TR Leplafasion om

l a (]

sl (K0T GO e D Gt
U4 SRy biteAblidr HNMR (@@A&@-M 5 00.61 168, aIM), 10.06(s, 1H), 8.02 (d,

vibd <28 A B Gty dﬁe%oidgla?ﬁl:? F b THka, T99 dbsverh 740
$Eh¥ﬂvm@4m9 188.7.3 784! ﬁlaﬁﬁ angh_ 9%@‘2 giélj‘se p@ 1ﬁa9‘i‘l,’ze%ﬂz)

e c¢rude pro |bur ’f ed b ase’
RO sa i), Blaet (a,m{)oBHOéEt 133 (rﬁ A, BKDS 2’% @nCngCQISQImSGQn 4H),
|nvcuo Tol uene was dded (2 x 2 nL

Cocent (my B, tzé)Sr%ﬂ%(/@ %Islbésﬁé iR (my ) NS (ESIDing SA7.4 1M +
q?)etonltrlle (1 m) / water (3 nL) gave the TFA salt

the title compound (3 ng, 25 21% as a pale yellow
solid. 1H NMR (DMSO-d6) 8 10. 45 (s 1H), 10.21 (s,
1H), 7.98 (d, 1H, J= 2.8 Hz), 96 (s, 1H), 7.74 (dd,
1H, J= 12.8, 2 Hz), 7.58EXABEPL E1152H) 7.40 (t, 1H
J=8 Hz), 7.33-7.31 (m 1H), 7.13-7.08 (m 2H), 6.87

(d, 1H, J—28Hz) -139 omo 3N

PCT/ US2005/ 0226882—6. 51 (s 1H)
3.43 (s, 2H @ 45 ( 200902 o e1H),
1.56- 1.52 (m ./ "T\41-1. 36 (m 2H), 1.07 (s 3H) ;

MB(ESr) niz 548.3 (M, NEXAMPLE 154 F / N N\ H2N

\ 10 0 '"CNOF SINY
Ni - (4-(5-((4-Am nopi perld'i"n 1-yl)nmethyl)pyrrolo[2,1

]‘: % E\gr(g gﬁgéllro' f@ I\g(ﬁ??ﬂ#ﬁ%% i thxlcpfsloh?ngllden%?methyl)pyrrolo[2 1-
t fI[%,2 dltriozined-yloxg)yihdngBiN- -@flidrophenyl)malonamide, trifluoroacetic
acid salt

ToN 1-(3-ﬂuoro-4—(5-((4—oxocyclohexylidene)methyl)pyrrolo[2, 1-
f1[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 uL, 0.076 mmol, 1
M THEF). 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-ds) § 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),
740 (t, IH, 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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N.N) 10 A) 5-Brononethyl -4-chloro-pyrrolo[2,1
fl1[1,2,4]triazine A m xture of
Wazﬁﬂhm(mo& 5-methyl -pyrrolo[ 2,1 f][1,2,4]triazi PET/(22005/022682
g, 11.93 mvol, WO 03/ 042172) and AIBN (195 ng, 1.19

8 heated to 100 C
P%? gs mh%]\%@ ’2”95)-‘&3 (&@HE% m“z’f‘fsv@iaﬁﬁmg 2T06c(m, lH) 1.56-

I ESE trh fu &

o D R IR b (P e st sl RS e

di | ute NaHCO3 aqueous solution, dried (MSH),

filtered and concentrated to i ve the desired product
(2.70 g, 92%. Br / 7N+EXAMBLEI§4N B)
(4-Chloro-pyrrolo[2,1-f][1, 2, 4]tﬂa2| n ?i yl methyl)-tri

et hyl ammoni um 20 brom deF N
5-br ormmet hy ro pyrr 0 1r| azi ne
(2.7 g, N(@, 36 ﬁmolC) (20 nlL)

was stlrred at I 12 H. The solid vvasfllfered
and rinsed wth THEa t ISD dried to give the
desired product (3.38\gN.- O WO 2006/ 004636

5 PCT/ US2005/ 022682 899 . “Mnal ytical HPLC retention

e A

10- 90% aqueous net hanol * over

TFA, fluonepheiyl)-NVstdfluovoplrmydmal@thniidl; trithidesadoticHeld salt
267 (M+ HH+. F/ NH2 BocHN ~-N O SIN 5 N O
tert-Butyl 1-((4-(4-am no-2-fluorophenoxy)pyrrolo[2,1
f1[1,2,4]triazin-5- yl)ngth I)pbperldln 4-y| car bamat e
To 4-am no-2-fl uorophenol ( , 0.646 mmol) in THE
(5 nm.) at -78 C under nitr added NaHMDS (650
L, 0.650 nmmol, 1 M hexanes)\ Aftgl 10 stirring at -78
Cfor 20 nin, the flask was traNsferred to a bath at 0

10 fKand SQJHrgmNin thl: 2 é‘i] i
1) 2,4]triazin-5-y\ )“r:rg%lﬁﬁf)?y{l{o?dé?’h [irﬁf‘r@ﬁ‘i['ﬁ?ﬁlﬁr oni de
(200 A mixture of 4 chloro-5-methyl-pyrrolo[2,1-f][1,2,4]triazine (2.0g,11.93
mmol, WO 03/042172) and AIBN (195 mg, 1.19 mmol) in CCly (80 mL) under N,

was heated to 100 °C for 5 min, NBS (2.55 g, 14.3 mmol) was added. The reaction

mixture was stirred for 10 min, then cooled to 1t, filtered. The CCly layer was washed
15 with dilute NaHCOs aqueous solution, dried (MgSO,), filtered and concentrated to
give the desired product (2.70 g, 92%).

Br

/\N+ C|
< 7" SN

N A
B) (4-Chloro—pyrrolo[2,1-f][1,2,4]triazin—S-ylmethyl)-triethylammonium
20 bromide

A mixture of 5-bromomethyl-4—chloro-pyrrolo[2,1-]‘][1,2,4]triazine 27g 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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ng, 0.807 mvol) was i medi ately added. The reaction
was allowed to warmto rt and stirred for 2 h. Dl PEA

W@ 286/00463d.. 6 nmol ), tert-butyl piperidin-4-yl cBehERBDSE022682

(129 ng, 0.646 mol, Aldrich), and DM (2 ni) was

added. The reaction was heated to 15 120 C for 4 h.

Abtsr Asﬁglubmqmm !‘rétentfo‘iﬁuﬁ@ea@)t’}?%r}m*ﬁa?(?}ﬁ@gx%gﬂlt $rk&RODY.6 x 50
vacuo and the crude product was purif y reverse
pirask-§0 % pqHRiue methanohpyar doninates cohntatting®d % WEA 4 ml/min,

concentra To dded (2 2 nm
S EOnE Bt NS Ty vk ZRE ORIl of (the titls
compound (100 ngy, 27% as a yellow solid. 1H NWR
(CD3OD) b 8.09 (s, 1H), 8.03 (d, 1H J— 2.4 Hz),

7.23-7.13 (m 2H), 683661(m L NH4. 73 (s, 2H),
3.67-3.64(m 1H)BOC§ 19 (m 2 231224(m
2H), 1.76- 1N49- 1. & 1. 45 (s,

9H) ; I\/B(ESI +) n12 457

Ni - (4- (5- ((4- Amnoplperldln- )\@thyl)pyrrolo[Zl
JI[1,2,4]triazin-4-
yl oxy) - 3-fl uor ophenyl ) - N3- (4-f | uglrophenyl)mal onam de,

Q)i T ¢gr-BaCAt-G4-(@-andhib-g- mﬂirbgﬁéxﬁﬁﬁwhbm B17][1 2/4]triazin-5-
manner as Step A of Exanple 133 eresutlng Boc
pr ot eofl)mthtﬂimmlaﬂlméhslcdrmteed in ether (1 nL) at 0

st rr gt g Paponniol (om0 M RERD b il rivsd
hﬁdéf%?t'r&en wakhtd NI PR5638., BEE0HRABD I 12868 Rs). gl%

crude product was purified by reverse phase prep
ataling fae - %Sp"m' fop20 atie, thé flask wansansteredto nbeatht at &t°E€chnidsolid N-

VB Pererrloho B A Eae o meid i BOamer o gronidog200

3 907 gt Epg ol e By 50 Waiiobfu 19 g ot and

klitred for 2. DIPBA, (280'[.LL J1.6 mkZol B ter- bﬁtyﬂ'lp)perlamﬂ yl?:aﬂﬁn{afa (129
2H) 7.43°7.36 ( 7.13-7.09 3H), 4.57 (s,
b.645 smdl, AGIGR), AIME (3ilg s rgad. Sloieliog i o

B A e P R e

Erude Brdduct wi2MrifieQ 9 réverse phidkrep HPINE. 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) Nl-(4-(5-((4-Amin0piperidin-1-yl)methyl)pyrrolo[2,1-j][1,2,4]triazin-4-
yloxy)-3-fluorophenyl)-N°-(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.

- 141 -



10

15

20

25

1- (4-(5-((4-Aminopiperidin-1-yl)methyl)pyrrolo[2,1
f1[1,2, 4]triazin-4-yl oxy)-3

wo bawenopbenyl ) - 3- (2- (4-fl uor ophenyl ) acet yl ) ur eBCT/US2005/022682

trifluoroacetic acid salt To tert-butyl

1-((4-(4-am no-2-fl uorophenoxy)pyrrol o[ 2,1-f] [

The crifie praatnicwas purlfediblyrgverss plese piep HPLT emt tharpproptise

gpgm%é%%%%%%trco o\)lézgzgq cib) f Exarsrpé'llc}ggéa 11? Lr‘rr}L)larr]ld concentrated
t 0

%ﬁ%% (U QNG hy BAE LhpolRIAANANAL%) (o2 Atile soﬁe)i OFENMR

I'n tol uene, npou Exanpl e
(BRESIO-85) 8I\H7$493(fsi IB‘IEdO&Q (8 1ED)f 8A8Cs, HH) and (&y&ﬂ Jur 2.8iH=), 7.76

directly b h_ch
(0T BEEH S, LK) T8 (b D B9 17 G et AL 131D,

5 o
40 PP et SR G TS g 3SR PR S 20 e 2
ka@rlg@ﬂ(ﬂwm 47BL1H§:I (nh,'RHY; MSBRST') 2e/71536.5 MteH)'Stirring
at 0 Cfor 1.5 h, the reaction was concentrated in
VﬁCUO. The crude product was purified by reverse
phase prep HPLC and the j fractions were
concentrated in vacuo. thgg added (2 x 2 nl)
and concentrated,to give the TFAHsald of the title
conpound (3 my, 8% as a Wk N ( DVBO- d6)
8 11.01 (s, Fﬂ_kj)\g?\ 57 25 ( 11) 92 (m 2H) ,
7.73 (dd, 1H~ Jx 12N 2.9
7.18- 7.11 (m 3 N 111) 369 (s 2H) 3.44
(s, 211), 3.59-3.48 ( , 3.13-3.06 (m 2H),
2.05-1.98 (m 211), 1. 1‘1«;(5 (m 2H); MS(ES1l) mz
535.3 (M + H+. -142 WD 2006/ 004636 PCT/ US2005/ 022682
EXA(NF(SR(ﬂ@mﬂobipeﬁdﬁn-Nyﬂ)rxhetﬁ}'l)pyrralo{-z 1) [DQ254 ] trkazih-4pyloxy)-3-

I1 ( Zfﬂ‘l'lrl'@@llénﬂ) ?E{Z(((lﬂq?gtp]p\l}qngﬁ)agqtglgpypal txjilyoroprrtioasid sajt
y?%xy%’ﬁee’]rf] b[‘gylé (z%u é[tﬁﬁounloflgg O)Xg%pgrrofcs[Z 1- [1 2 4]tr1azm—5-

MhkhetHyi)pipetiliin-Nylsdrbamate (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 givé the TFA salt of the title
compound (3 mg, 8%) as a white solid. '"H NMR (DMSO-ds) § 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(EST") m/z 535.3 (M + H)".

- 142 -



10

15

20

A)
1- (3- Fl uoro-4-(5- ((4-nethyl pi perazin-1-yl ) methyl)pyrro

WO 2408/00468¢ PCT/US2005/022682

[1,2,4]triazin-4-yl oxy)phenyl)-3-(2-(4-fluorophenyl)ac
etyl)urea Prepared in a simlar manner. as Step C of
Exanpl e 154 to give thegkAvealg 156 10 the title
compound (9% as a brown solid. '"H NVR (CD30OD) 8 7.90
(s, 1H), 7.85 (d, 1H J = 2.8 H) , W7.17 (1, 1H J =

8.8 Hz), 6.94 (d, 1H, J )i 5 1H, J =
11.6, 2.4 Hz)}\6.X2-6. 69 H) ,04.89 ( ,
3.40-3.31 (m 8H) N2 79 ¥s, 3H); MS(ESI+) nfz 357.3

(M+ H+. 15 B) SN
1-(3-Fluoro-4-(5-((4& thy pi perazin-1-yl)methyl ) pyrro
lo[2,1- f] “N

1,2, 4]triazin-4-yl henyl ) -3-(2-(4-fl .
13 Fisora-Peeefibreah AT heasfion vzeras3 pA LA fma-

N (cooan) YRR e hue il BiRRky )

7.62 (dd, 1 H J = 12.4, 2.4 Hz), 7.27-7.17 (m 4H),

15T

6.99-6.95 (m 2H), 6.84 (d, 1H_J = 2.4 Hz), 20 3.94
(s, 2H), 3.62 (s, 2H), 2.70-2.% BFe 2 26 (s,
3H); MS(ES1) mz 536 ZCM + H)+ MPLE 157 - 143

WO 2006/ 004636 PCT/ US2008~0226
I / NOF 1IN N NJ

1- (3- Fl uoro- 4- (5- (norpholi
fl101,2,4]triazin-4-yloxy)p -
3-(2-(4-fluorophenyl)acetyl)urea F/ NH2 O- ON 5
MIN_ A)l-@-FHaore-4-(3-((@Emiethylpipetzizio iy myeth pypyroblof 2141

Si 1 1 b 2rinan-A oSO R P T et pec

TFA s Zf’lrfgpapefd 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 (CD;0D) & 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(EST") m/z 357.3 (M + H)".

HFENN(r)~1 OO
t\h ' )pyrrolo[2,1

B) 1-(3-Flu0r0-4-(5-((4-methylpiperazin-1-yl)methyl)pyrrolo[2,1-
j][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 (CDsOD) & 7.80 (s, 1H), 7.77 (d, 1H, J = 2 Hz), 7.62 (dd,
1H, J = 12.4, 2.4 Hz), 7.27-7.17 (m, 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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the title compound (10% as a light brown solid. 1H
NVR (CD30OD) 8 7.98 (s, 1H), 10 7.91 (d, IH J = 2.8

woi2006/00463d (t, 1H, J = 8.4 Hz), 7.02 (d, 1H, JPEI/RSB05/022682

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) _3.22-34201(m 2H) MS( ESI +)

nn/ z 3443(M+ H) +. \I‘g
1- (3- Fl uoro-4- (m)rphot I
f1[1,2,4]tri /fﬁ\ 15

O
yl oxy) phenyl ) -

2-(\4-f uorophenyl )acetyl)urea

Prepared in simlar nneé} as Exanple 155 to give the
title conpound (839 Naﬁ/ white solid. 1H NVR (CD3QOD)

8 7.89 (s, 1H), 7.85 (d, 1H, J = 2.8 Hz), 7.67 (dd,
iJ(B-FQuGrOZW-(ﬂ%m@rﬁhoﬂi’nbmeﬂq%y?ml&&(llﬁ][142-,91]triﬁzi‘h14-§l(ﬁ4)phenyl)-
( 2H), 3.70-3.76 ( 4H), 3.62 (s,

2H) 2 88-2.80 (m3-2+ft-flugspplssny)aceiyburess’ o (M + H) +.

20 EXAVPLE 158 -144 WD 2006/ 004636 PCT/ US2005/ 022682
HHNN HNI OO~NHNF NNN)

1-(4-(5-((4- Ami nopi peri di n-1- ¥ MH) pyrrolo[ 2,1
J][1,2,4]triazin-4- I\
yl 'am no) phenyl ) - 3- (Q- (4gf] uor | )acetyl)urea NH2

BocHN -CN HN N N. N) A\ tent-Butyl
1- ((4- (4- am nophenyl am no roNo[ 2, 1
f1[1,2,4]triazin-5 yl)met Sls/berldln 4-yl car bamat e
Prepared in a simlar manner Step C of Exanple 154

1 P i o <

1H Jyloxs)béniéilamife 24- 7. 21 (m 2H), 6.71-6. 68 (m 2H)
6.45 (d, 1H, J = 2.8 Hz)
(m 1§gepa@dg15a singitar (npﬁnngq_ﬁs Stqp g(f’? ﬁ&g@pm 542tp|)g1ve tﬁe %%A salt of

ghe title compoglrrl]a (1%)'%) as a light brown solid. 'H NMR (CDs0OD) 8 7.98 (s, 1H),
7.91 (d, 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(ESTY) 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 (CDsOD) & 7.89 (s, 1H), 7.85 (d, 1H, J = 2.8 Hz), 7.67 (dd,
1H, J = 12.4, 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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1.32 (s, 9H); MS(ESIF) mz 438.3 (M + H)+. B)
1-(4-(5-((4- Am nopi peridin-1-yl)nmethyl)pyrrolo[2,1

wo pGod/o@46d4 t ri azi n- 4- PCT/US2005/022682

yl am no) phenyl ) - 3- (2- (4-fl uorophenyl )acetyl )urea 15
Prepared in simlar manner as Exanple 155 to give the
title conpound (47% as an off-vihitH solid. 'H NWR

(DVMBO-d6) 8 11.01 (s, 1H), 5%540 7.89

ey 5o (PN 3. 63 SHF

7.26-7.22 (m 4Y),

3.35-3.32 (m 1H); 4 (m 2H), 219190(m

6H); MB(ESl+) nz/z + H)+. 20 EXAMPLE 159 -
145 WD 2006/ 004636 P 005/022682 F ::a N/ H2N O
F NOv > \N NN o

N ( 41((M$«@-Aminmﬁppédind1-ml)nww»l}mrnglp%w}[bzéﬂtpapn-4-
f1[1,2, 4]tr]

f I uor opheny i"@nén 8)4 &'i)éf‘%é'r(&b(é r#?’a"rﬁ’alée“yﬂaés% })8 ¥4 n a

simlar manner as Exanple 147 to gi EI N, TFA salt of

the title 5 conpound % as a solid. "H NWR

(DVBO-d6) S 11. 16o¢-N~(H) A 8. 1%. m 2H), 7.82

(dd, 1H, J = 12.8, 2.4 , V.49 (t, 1H J = 8.8 Hz),

7.49-7.47 (m 2H), 7.25- 7. SNH), 7.14-7.09 (m

1H) 4.59 (s, 2H), 3.54-3.4 ,3H),315308(m
, 2.08-2.00 (m 2H), 1.74-1.%6 (m 2H); MS(ES1})

%f 2 4Bt oA RS R Brrobizi ALY, Hebhias.

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 (CDs0D) § 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-yD)methyl)pyrrolo[2,1-f][1,2,4]triazin-4-
ylamino)phenyl)-S-(Z-(4-ﬂuorophenyi)acetyl)urea
Prepared in similar manner as Example 155 to give the title compound (47%)
as an off-white solid. 'H NMR (DMSO-ds) 8 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(EST") m/z
517.3 M +H)".

EXAMPLE 159
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1- (3-Fl uoro-4-(5-(piperazin-1-ylnmethyl)pyrrolo[2,1
fl101,2,4]triazin-4-

wQ b@ePdpbenyl ) - 3- (2- (4-fl uor ophenyl ) acet yl ) ur eBCTFUS20854222682
HN~ O ~N 15 N A
3- Fl uoro-4- (5- (pi perazin-1-yl nethyl)pyrrolo[2,1-f][1,2
, 4] triazin-4- yl oxy) benzenam ne PrepaFed
manner as Step C of Exanpl e 154 to @i ve
conpound as a yeI | ow oi | . P
H +. 20 - 146 @004636
1- (3-Fl uoro-4-( I n- YTy
JI[1,2,4]triazin- 4
yl oxy) phenyl ) - 3- (2- (4-f | ov phﬁ)rzyl)acetyl)urea
Prepared in simlar rrann anpl e 155 to give the
title conpound (6% as e solid. 1H NWR

(&;\@C%Ck?l-Aﬁnﬁépﬂﬂnﬁﬁn l%llﬂmetﬁﬁ)zﬁrbbn 1-!74][1,281]ﬂri’aziﬁ-4-yloxy)-3-

thy) pyrrolo[2,1

7.71 (dd J =
, 2 4 Hz) mmopheny!)-ﬂﬁadl uerfebenzanﬂdﬁ 35 7.28

E ;n ZPECPa@d 692 %gmk’é Fﬁ‘ann%‘ emyly 1%77toogi)q§ fﬂeg%saslt“oggﬁe title

5 PR N S g 190 o

31,3 flfz (@ay oH4f éaz(sc Aty 709 fed HoV r-848 Jz), dmh b fiémngH), 7.25-
Y S L {e A ERCET e

51081086 &2 214, 1.74-1.66 (m, 2H); MS(EST) m/z 497.2 (M + HY".

10 EXAMPLE 160
F HTH
HN/\:/\N 00 0 mp
~r >N
\ N\N/)

1-(3-Flu0ro-4-(5-(piperazin-1-ylmethyl)pyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea

F NH,
-
HN\\/N o
= \)N
\ N. =
15 N
A) 3-Fluor0-4-(5-(piperazin-1-ylmethyl)pyrrolo[2,1-j][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)*.
20
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NF/ NH2 NOBNN A
N-((4-(4- Am no- 2-fl uorophenoxy) pyrrol o[ 2, 1
WO pgo&/o@46d¢ t ri azi n-5-yl )methyl)- 15 PCT/US2005/022682
N- net hyl pi peri di n-4-am ne Prepared in a simlar nmanner
as Step C of Exanple 154 to give the title conpound

B3B8 1-Q@Fﬁl(ﬂ'ﬁléi-@\Mmﬂ)éraziiﬁl-ﬁﬁhdthyl)ﬁﬁrém,l -l 2:41kiszin )
1- (3-Fluoro-4-( i peridipn-4-yl)am no)net hyl)

pyrr oylg{(y)p!gemjl -32(% (4-ﬂuoropﬁenyl)acetyl)urea

1,2 £
[et yl )ﬁgr éaﬁe&‘é{r gehﬁjglraglél I'n sl %%)Ieﬁfasﬁjﬁg%%gsthééggg%ﬁﬁéﬂﬁd%%) as
4 hetk ¥8ld. g NVIR (@Msomysdl(oeze/almslcasm uH) @12 d 1H}y 8.11

NVR (DVMSO- d6) 811. 00 1H), & 9 (s
@HIH, J & 21%He) 7. 71Hdd 1 Jz— 42183 4 HE),771 /) Glei# 838 Hz), 7.35-7.28

GaPotd 2Bt oo s b hE Gt g o 3y TR0

- : 64H§. 59 4
gt ey St o (o, 41,
1.87-1.82 (m 2H); I\/IS(ESt) nz/ z 5503(M + H+ 5

EXAMPLE 162 H H HZNF{E)%!}@@&FS@ ~Np F NNN
1- (4- (5- (( 4- (Ani nomet hy 1%L 1_yi ) net hyl ) pyrrol o
[2,1 f][1,2,4]t4iazin-4-

yl oxy) - 3-fl uor enyl ) - 3- (2 (4=+fIHorophenyI)acetyl)ure

a BocHN F / N -CN & N"ﬁ’ tert-Butyl
(1-((4-(4-am no=¢-fl uoroxy)ooyr ol .@|
m Nt -

f][1,2,4]tr|a2|n/ o)
=" N
\ N\N/)

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

N
s
/N O
ES AN
\\ N\N/)
A) N-((4-(4-Amino-2-fluorophenoxy)pyrrolo[2,1-f][1,2,4]triazin-5-yD)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 (ESTH 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) 8 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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y1l) met hyl ) pi peri di n-4-yl ) et hyl carbamate Prepared in
a simlar manner as Step C of Exanple 154 to give the
W0 2aoboo466®mpound (29% as a yellow oil. NMS(ESrpCT/HS2005/022682
471.3 (M + H+. 15 B)
1-(4-(5-((4- (Am nonet hyl ) pi peri di n-1-yl ) nmethyl ) pyrrol o

({mlz%) 2 16.7.06,(m. 31, 4 4.44 Ss 2H), 3.69 (5, 28D, 3.64-3:59 (m, 4H), 2.87-2.84
oXy

3] uorophen l%ﬁl é 4-fl uoro

(ﬂheHylz)’m:(at &H)maazwmpwbd §7nL.82 fml 20); )a'z 550.3 (M

Exanpl e 155 to give the title conpound (26% as a
W te solid. 1H NVR (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
(dd, 1H, J = 13.2, 2.4 Hz), 7.36-7.28 (m 4|—|), 7.09
(t, 20 2H, J = 8.8 Hz)EXAMPLEd621H, J = 2.4 Hz),
3.77 (s, 2H), 3.68 (s, 2H), 3. 84H3 82 (m 2H

2.38-2.36 (m 1H), 1.88 (¢ 1.58-1.55
(m 2H, 1.HBb-1.01 (m 4@@@(%@2(M+
H) +. 25 EXAWP 8 06/@04€36 F

PCT/ US2005/ 0226 H2 FNuN Il 1 OOOF ~CN --
N NN
(R-21-(4-(5-((3-Amn NroJ, di n-1-yl ) met hyl ) pyrrol of 2,
1 f][1,2, 4]triazin-4-yloxy

Bb&m-ﬁ&/? il O)Inqibﬁ?lgi’?\f (f'ﬂ,quﬁg(ﬂﬂ%ﬁﬂgi pyAE6bY, 14 £2 ltriazin-4-

A I 2
(Rt er U Bigkpld-ttfonend oo @ fibstophphsinaecsytusea of o

5 y1l) met hyl) pyrrghdflj n- 3-yl carba @pared in a
simlar manner as St f Exanpl 4 to give the
title conpound (30% as a Nell owooi I MS(ES1+) m z
443.3 (M+ H+. 10

=" >N
\ N\N/)
A) tert-Butyl (1-((4-(4-amino-2-fluor0phen0xy)pyrrolo[2,l-f][1,2,4]triazin-5-
yhmethyl)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(EST m/z 471.3 (M + H)*".

B) 1-(4-(5-((4-(Aminomethyl)piperidin-l-yl)methyl)pyrrolo[2,1-f]
[1,2,4]triazin-4-yloxy)-3-ﬂu0rophenyl)-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-ds) 8 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,

ZH, 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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B
(%?)-1-(4-(5-((3-Am' nopyrrolidin-1-yl)nethyl)pyrrol of 2,

wQ@ 2G0pfod462¢ 4] t ri azi n- 4- PCT/US2005/022682

yl oxy) - 3-fl uorophenyl ) -3-(2-(4-fl uorophenyl)acetyl)ure
a Prepared in simlar manner as Exanple 155 to give
the title conpound (11% as a \M’]Itﬁ SO|Id 1H NWR

(DVMBO-d6) S .10. 54 (s, 99 (s,
111), 15 7. 1H, 1H, J =
12.4, 2 Hz), 7.[403L 3H),
6.84 (d, 1H, J 28Hz)390(s ,368(s 2H)

2. 67-2.41 (m 3H), 16(m2H),196191(m
1H), 1.32-1.29 (m (ESI) mz 522.2 (M + H)+.
EXAMPLE 164 H H FNNN—|2N OOF CN--NN 20 N

(& Jyﬁﬁ?&ﬂﬁéﬁ%&@ﬁ ,1-f1[1,2,41t -4-yloxy)-
?%)]1 % w(%%q‘?{(l %%E‘n%ﬁggﬁr olidin 2 p)}rr;%mcl)[ 2y o
1- f][1, 2, 4]3tﬂu(n'nphenyl)/-8-(ﬁ-jé}-ﬂuorophenyl)acetyl)urea

3- fluorophenyl) 3-(2-(4- fluorophenyl)acetyl)urea
BocHN, F/ NH2 CN ON N,.

(S)-tert- Butyll-(éw_&\ﬁ am no- Z#I oxy) pyrrol o[ 2
,1-j1[1,2,4]triaz

5-yl ) et hyl ) pyrrolidinf 3yl car Prepared in a
simlar manner as Step of \ Exappl e 154 to give the
title conpound (30% as a vy, il. MS(ESr) mz
443.3 (M + H+. 10 B) \_N

(S)-1-(4-(5-((3-Am nopyrrolidi nNI-yI)rrethyI)pyrroI o[ 2,

&? 21(5&3)% ’?‘E%wgﬁﬂ@nér:}mglo&ﬂtlﬂr(%qhﬁg(r»ggﬁgrm 3[%01 e{t] ]],% lllj]rtlélazin-
?he i I‘?’B%ﬂ’l%ﬁkﬂﬁdﬂ@ -fRAFRImAs Exanple 155 to g| ve

I"e compound (799 as a white soljid. _1H N
( Dl\/ISCPnbﬁ)re& 111@ smla(r snannes)as Siep G pf Examplg) 1547to ggve(tge title

aohspund @"? g0 silog? %ﬁﬁfﬁf’?ﬁ;’ﬂ@“%@ %ﬁ)lH ’15 3H),

6.84 (d, 1H, J:28HZ) 3.90 (s, 2H), 368(3 2H) ,
2.67-2.41 (m 3H), 2.20-2.16
B) (R)-1-(4-(5-((3~ Ammopyrrohdln- -yDmethyl)pyrrolo[2,1-f1[1,2,4]triazin-4~
yloxy)-3-ﬂuor0phenyl)-3-(2-(4-ﬂuorophenyl)acetyl)urea
Prepared in similar manner as Example 155 to give the title compound (11%)
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, 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

F NN
HaN, hig
[ O O
N o) F
~—

<N
\ N\N/)
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(m 2H), 1.96-1.91 (m 1H), 1.32-1.29 (m 1H); MS(ESI)
mz 522.2 (M+ H+. EXAMPLE 165 HH N H2NF/ NY

wW@2006@04636 -- N N, N) 20 PCT/US2005/022682
(S)-1-(4-(5-((3-Am nopi peridin-I-yl)methyl)pyrrolo[2,1
-f ][1 2,4]triazin-4-yl oxy)

Sl ok A et

- - N N, . AB-fluorophenyl)-3-(2- (4-fluorophenyl)acetyl)urea
(S)-tert-Butyll - (%4- (4-am no- 2-fl uor ophenoxy) pyrrol o[ 2
,1-T][1,2,4]triazin-

5-yl) met hyl) pi peri di n-3-yl car bagat g Rigpared in a
simlar manner asB&t®p C of Exanp 54 to give the
title 5 compound (40%/[ a ayeIJ3 of . MB(ES1) niz
457.3 (M + H+. B) N
(S)-1-(4-(5-((3-Am nopi peri
f1[1,2,4]triazin-4- \ N

yl oxy) - 3-fl uor ophenyl ) - 3- ( 2- 4 N uorophenyl)acetyl)ure

5 ghepfl'e at;rgﬂiultglflslﬁ(ﬂméh%rn@lpg%gu or EX ig?%,g?;ﬁv\?ﬁﬂttrlazm-

SOl ! d§ yi)é"e(‘%)wﬁfﬂ Y%W%e(i :1502 41025|5—|z)(S 7.41

( t 1bkepdred 118a 4inkilmy maﬁnéi‘i&s?StQBC of ﬂﬁxampbe 15%.to givetthe itle
J =88 7.05 (d,. 8 (s, 2H),
@orﬁpm(nsl (30%) as a gelloae ol %S@ﬁr*wﬁz 445% 3(m 2H).
1.67-1.53 (m 1H), 1.40-1.32 (m 1H): I\/S(ESIt) ni/ z
536. 2 (M+ H+. 15 EXAVWPLE 166 HHF / NN Ilz~ HO I

10 B0 | ($)-1-(4-(5-((3-Aminopyrrolidin-1-yDmethy)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-ds) & 10.54 (s, 1H), 10.21 (s, 1H), 7.99 (s, 1H), 7.98
(4, 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(ESI) m/z 522.2 M + H)".

wl) nethyl)pyrrolo[2,1

EXAMPLE 165
H.N F s H
2:. \ﬂ/
V5L
(= o F
=" N
N\ N\N/)

20 (S)-l-(4-(5-((3-Aminopiperidin-l-yl)methyl)pyrrolo[2,1-f][1,2,4]triazin-4-yloxy)-
3-ﬂuorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea
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~NOF -NN,

1- (3-Fluoro-4-(5-((4-hydroxypi peridin-1-yl)nmethyl)pyrr
Wob@pApb3d ][ 1,2, 4]triazin-4- PCT/US2005/022682

yl oxy) phenyl ) - 3- (2- (4-fl uorophenyl)acetyl)urea,

trifluoroacetic acid salt 20 S/ M2 NN J N - 151

WO 2006/ 004636 P 005/ 0226

5- Met hyl - 4- et hy%ﬂ%n | - pyrr ? Nrz

f1[1,2,4]triazine To & sblutio

4- chl or o- 5- met hyl - pyrx.ol -1 [1,2,4]triazine (4.02

g, 24.0 nmol, WO 03/04217 pixgry THE (200 ni)

sparged with N2 at 0C was d d/)NaSI\/b (1.85 g, 26.3

nmol ). The spargi ng was conti niNd for 5 mn. The

reaction 5 mxture was then stirred at rt ni -
Ag‘»nce(ﬁ)rtalctdﬁltis’hl-«Ac(éc?m'éloaaogHPr%eﬂﬂxy)BHrﬂﬁﬁ?ﬁéﬁllﬂ%‘g&“amn'
with i) .and ' t 0 C. The solid was
fil te%ﬁé&ﬁglgwgg“@mﬂ%%ygﬁ%ﬁer, dried to give the
desi r gk afeadH @ lsintifar Sdanger £19p CArfExgtripteal 54 thIRIG the title
retention tine = 3.38 mn@élxl\/t S5 %—?&HC ym 4.6 x 50

5  oomph;dd@ost) agasdley edtMa W& 45t s: cont ai ni ng
0. 2% phosphoric acid, 4 m/mn, 10 nonitoring at 220
nm; MS(ESr) mlz 180 (M+ H+. HON( -- NNN B)

((Ar6Veidys il 19did- Ly)methyl 10[2,1-fI[1,2,4]triazin-4-
L perdn ol A
sol ut iyboxydB-fuarephenyl 43624 verhenyDagsywred 2 1 1]

1,2,4]triazi (200 15 . .
[1, 23 ﬁqzﬁrgirgjdz 1'11%?}518%%@%%%@)&%&)}%%  give gl?gfg%@g-ﬁt ofhe title

10 f&’géﬁ%ﬁ%ﬁ @g@gt ’s(aﬁqﬁ@e)soﬁ@.sl}ﬂqm DORISBH,)S F1000 (&, HD), ADISEI(s,

e solution was filtered to remve
SWHCS N5 King2H), T 1t (de, FHI k= 2.4, ae), et 1H, J = 8.4 Hz), 7.35-7.28

gr@é%fﬁﬁ%tffﬁ,&f%g%r;%zg;f?.ps ﬁgrﬁgﬁ%ﬁ@ﬁ%)%ﬁ i befy)s 0k, o),
PSS RS 1 A9 ] . o, o
MS(EST*) m/z 5362 (M + H)".

15
EXAMPLE 166

F N_ _N
SRR RS
HOCN O O .
= \N
\ N\N/)

1-(3-Fluoro-4-(5-((4-hydroxypiperidin—1-yl)methyl)pyrrolo[Z,l-j][1,2,4]triazin-4-
yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea, trifluoroacetic acid salt

20

~
Me S

=" NN

\ N\N/)
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20 nmet hanol and filtered. The filtrate was
concentrated and the crude product was purified by
WO b@sloshe onat ogr aphy on silica gel (20% MeCH PCEUSM03/022682
to give the title compound (229 ny, 74% as a
colorless solid. "H NVR (DMSO-d6) S 8.25 (s, 1H)

7)b§88( %Ilyﬂug 47glegly' \Q%ﬂyl- ylggﬁgz ig‘m cf]t,%m,

2 75y %%oh%ﬁ%n &HA)-ch13r P ndeth 1%&&01022 14}}[2 208tr{amine ZHP2 g, 24.0
1. 70- . 1.38 25°1.36 (m 2 ESI )
81, 3)V()M3f04ﬂ)142) m-diﬁTHWGZQ@MI) @ms@%wpkﬂz@s %WP@Q 2

NaS(MﬂN(FKQ S M%%ngnq f@%ﬁ?ﬁ%&fﬁgﬁn}%}la fprp min. The reaction
R

pyrrolo[

Jdlithe ?dﬂgﬁsédrmlz grleef(z%(b mgn?mykt)rtmﬁm 0i°@). riEhe-solid ves filge:d,

nmmo N |1 C orone a
aied ot R TEpietyon e bk Ry
I%E%C r?tﬁgthﬂ g(rtna = \’Z\g ﬁ(ﬁ/}c ASSS cSttinnr4.6'9 58tmm0O16-00%r

ncen rated I'n vacuo. Ether (20
%agkom&em%%vw mﬁmmo@a@@ﬁg e %opliosphonieand.ct mimin,
nzoi c acid. The resulting crude §quOX|de was dried

tuodieority 441220 ac)uMS(BS - M tdPophenol (343 ny, 2.7
nol ) was dissolved in 10 THE (10 rrL) cooled to -78
C, and charged with NaHNDS (2 7m, 227 mol, I M in
THF) . After stlrrlng or 5 mp, the crude

sul foxide in THE (3 dedS The reacti on was
stirred at 0 C for 30 mn n concentrated in
vacuo. The residue was suspen a~|n t OAc (20 ni),
washed with water (10 niL), dri ~ r anhydr ous

sodi um sul fate, and concentrated in vacuo. The crude

Bg odugi( iéxa\éﬂfym?w)pﬁmm -fi[dy2A4]6dazihSs ) pethypinetiding-ol
ropr r n r n

i S e e

§Eﬁ {l Zdﬁr%lgﬁ dﬁg;*tg gS/ {n%d YS9 #ﬁm@? &H '}%Ig Qﬁf&&{;ﬁ in cargon

fﬁ?hl%ﬁqe X bl 35 heREE® aldﬂU €0 ¥ ér Aﬁﬁhg{d}lmgso gtoﬂ]e@niutlon was

ate and concentrated in_vacuo t Y
diﬂteteldeotra:md)‘@ wioripbuidd. Easthy filFte wag aq?cit% ﬁyfr e (126

gn%'\;/go ae) aglggé}l)gmg ]}’I_TIE%A (§é£ g%( €%3 ilr%l_?lf jl‘he%e&tﬂé‘ﬁ Xyas stirred at

%éer{ ggt’ antfvasthén dotcéntratedBinbéduo. Ghé Gesﬁjuéﬁbve(smusphhbled in
methanol and filtered. The filtrate was concentrated and the crude product was
purified by flash chromatography on silica gel (20% MeOH / BtOAC) to give the title
compound (229 mg, 74%) as a colorless solid. 'H NMR (DMSO-ds) 6 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(EST") m/z 279.3 M + H)".
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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

WQBR)op/oMeEESI +) in/z 358.4 (M+ Hy+. 25 D) PCT/US2005/022682

1- (3- Fl uoro-4-(5-((4-hydroxypi peridin-1-yl)methyl)pyrr
ol o[2 1 f]

[1,2,4]triazin-4-yl oxy)phenyl) - B: (2- (4N|f1| uorophenyl ) ac
etyl)urea trifluoroacetic aci 453

2006/ 004636 PCT/ US20 /0 2682 P ed in sim I ar
manner as Exanpl e 155 e the TFA salt of the
title conpound (12% asa i [id. 1H NWR
(DMSO-d6) 5 11.00 (s, 1H), O 55) s, 1H), 8.18 (s,
1H), 816814(m 1H), 7.7 {“leH J:124Hz)
7.41-7.28 7.11-7.08 H1459-

Q;D, 3- (643(4( émlgm-ﬂeomhsnw)wﬁw'@[% fli_lézlltln@m-(o'm 5

537 2%%%1&*&?1’4%%;123 e E NN e S 0

' D | FToN-((4-(methylthio)pyrrolo[2,1-f][1,2,4]triazin-5-yl)methyDpiperidin-4-ol
1- (3- Fl uoro-4-(5-((piperidin-4-ylam no)methyl) pyrrol of
2188 g {675, Y in gighlaromethane (7 mL) at 0 °C was added TFA (78 L,

ﬁ;@’é&@ﬂ?"l&ﬁ@;ﬂ,ﬁ%@ﬁ%&)( P@ée,?xg h@g{%‘%&: St ¥ ooy bite). AR sNrring at
6"’(3(1’61’ { AEhB YhikkOWRY EdRbREAedlinfiibid Bthet] (20 hﬁéivfhsfadded and

yl Ymet hyl am no) pi peri di ne-1 - carboxyl ate r epar ed
lhenedesarmd eff tonemoye tlazsb@zelp agidoTh&seanlping casie sulfozglde/ was dried

@h yéacguli}gy %lgj'l[]]m?% u@/\' shie h&a&or | ?573 o ll%wé&shss'v%ed in
B! 8 : 5, 1
o o gt 87
2HI HF)L AXlf&r (sﬁrrir@d; 0 °C.fau5 miB1th¢ amude sylfoxNd( ESIHEF (3 mL) was
ged Tge reactl n+was stirred at 0 °C for 30 min and was then concentrated in

vacuo. The residue was suspended in EtOAc (20 mL), washed with water (10 mL),

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 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) 6 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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- 154 WD 2006/ 004636 PCT/ US2005/ 022682 Boc N BocN
SCH3 ~ SINNN B)

wd2§obmo463But oxycar bonyl - (4- et hyl sul f anyl - pyr reCDUR2005/022682
f1[1,2,4]triazin-5-
yl met hyl ) - am no] - pi peri di ne-1| -car boxyl ic acid
t ert -dharkd asdifililar fn@fider BsIEyhmple 155 to give the TFA salt of the title

4- ((4-(methyl thio)pyrro| of 1, 2f 2,4]triazin-5
porid NG
qotn)pwn&{(l% as0) whigeesalidi & NMR 4 daxfelkﬁqcﬁ A 1@55%@
(IR s e S 1P . e T R T P B ekl 4280 o0

ﬁ}‘t V'osct&nc 31 oNes.a. 5@3@6 20,3, @8 élemm voamasmad 92-1.87 (m,
ter strrring at rt reacti on was

L), Ut8del.68 (th, THBY, mﬁBe]nfés (m,l ldi)l U/éS(ESU ) g 537w et t h
saturated aqueous anmonium chloride solution (10 ni),

dri ed over anhydrous sodium sul fate, and 10

concentrated in vacuo. Eseampyge1dr oduct was purified

by flash chromat ography on silica gel (20% Et OAc /

hexanes) to gi the title conpound (207 , 78% as a
col orl ess oil . 13)2‘5& 8};}01 7.51 (d,
1H, J = 2.8 : 0 Jg/ 471(
2H), 4.06-4.04 [ 2. 61 261(3

ONI NNO )
4-{[4-(4- Am no- 2-f| phenoxy) pyrrolo[2,1

f 1,2, 4]triazin-5-ylnme

] '(3'511*019'?3?"‘3@"055'?9?yth‘ﬂé‘}‘“ﬂ“ﬁ)‘ﬁ?‘i“d’”ﬂ&“l"l‘t[%rldéﬁy%ﬂmzm'*

aC|d tert- but nner as
Step C of Exgr%‘pgﬁ"fggl)tf&e@ ve hgﬂfﬂ%{lﬁecgl c%%yngound
(43% as a colorless oil. 111 NWR (CDC13) S 7.84 (s,
1H), 7.62 (d, 1H J 2.8 Hz), 6.98 (t, 1H, J = 8.8
HzZ), 6.70 (d, 1H, J = 2.88°Hz), 6.47-6.41 (m 211),
4.72 (s, 2H), 4.10-4.¢4 (\n 2H), 3.77-3.75 (m 111),
2.62-2.60 (m 2H), 1.71 8 (m 4H), 1.35 (s, 18H);
MS(ESI +) in/z 557.2 (M + SCH,

3H) . 1.60-1.57 HN H)0146136(m <l F135(s
18H) - MB( ESr) mz%\?j\g\lm+m+ 15 Boc F NH2  BocN
Nl

7" >N
\ N\N/)
A) tert-Butyl 4-((4-(methylthio)pyrrolo[2,1-f1[1,2,4}triazin-5-
yl)methylamino)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 (d, 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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- 155 WO 2006/ 004636 PCT/ US2005/ 022682 D)
1- (3-Fluoro-4-(5-((piperidin-4-ylam no)nethyl)pyrrol of

W@ 2d6f0p4636 2, 4] tri azi n- PCT/US2005/022682

4-yl oxy) phenyl ) -3-(2-(4-fl uorophenyl)acetyl)urea
Prepared in a simlar manner as Exanple 155 to give
the title conpound 5 (34% as a white solid. 1H NWR
(DVMBO-d6) 6 11.01 (s, 1M 10.55 (s, 1H), 8.16 (s,
1H), 8.12 (d, 1H, J = 2 ), 7.71 (dd, 1H, J = 12.4,
2 Hz), 7.42-7.28 (m 4HX7.18- 7.08 (m 3H), 4.51 (s,

2H), 3.69 (s, 2H), 3.50B& (mSQ%H), 2.88-2.85 (m
2H), 2.23- 2.18 (m 2H), 1. 4 (m 2H); I\/B(ESr)
nz/z 536.2 (M+ H)+. 10 8HH FNN HZN-~

OOI / HNOF SIN\ NNJ

1-(4-(5-((3-Am nopropyl am no) met hyI )pyrrolo[ 2, 1-J]

B, 2, Akati-Bthioﬁyéhdibﬂydy()ﬁl-rﬁethylsulfanyl-pyrrolo[2 1 f][l 2,4]triazin-5-
fl uorophenyl)-3-(2-(4-f| uarophen llg 3/ BocHN
HN ScemethyD)- Nrmgo]-nlpemlme- 1-carboxylic aci rt- ester

t t 1 2,4]t

o st AR ”]%?é%?}ed e
ﬁbrﬁéth?l’énﬂi@d’)pﬁkrlaﬁeﬂt-wbcﬁymie @ianmd,®. S%Gnnlol)gmasehstsbbled in
title conmpound (51% as a yellow SO|Id 1H N CD% di)
diclotngtbane)(SymL)andsrigtylamgne (320 ph., © 8§4 ,gmpgly fol@v\gg i-fert-
Ipl&tyl d]1§ar§%n % H@éﬁn 03 é)l 2(11}1'1151?) @%s aﬁgété ?ite'r sa'x%_rbg‘]at 7t 8c é’h the
ljcagt%)n]WZS'Sdlﬁﬁéd with melhﬂ&me(cﬁlorﬂl 20 VB ES4ghed With satuzatdd fddeous

6 WD 2006/°004636 PCT/ US2005/ 022682 BocHN
ammomum chlor1de solution (10 mL), dried over anhydrous sodium sulfate, and
concentrated in vacuo. The crude product was purified by flash chromatography on
silica gel (20% EtOAc / hexanes) to give the title compound (207 mg, 78%) as a
colorless oil. "H NMR (CDCls) 6 8.01 (s, 1H), 7.51 (d, 1H, J = 2.8 Hz), 6.57 (d, 1H, J
= 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
Fjg/ NH2
BocN O
=" N
N\
-

(0} 4-{[4-(4-Amino-2-fluoro-phenoxy)-pyrrolo[2,1-f] [1,2.4]triazin-5-ylmethyl]-
tert-butoxycarbonyl-amino}-piperidine-1-carboxylic acid ferf-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 (CDCls) §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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BocN SCH3 -- N N, B)
{3-[tart-But oxycarbonyl - (4-net hyl sul fanyl - pyrrol o[ 2, 1-

WO RGo&/0@46d¢ t ri azi n-5- yl met hyl ) - am no] - pr opyl } - BEF/D82008022682
acid tert-butyl ester Prepared in a simlar manner to
Step B of Exanple 167 to give the title 5 conmpound
(77% as a pale yellowoil. 1H NWR (CDC13) S 8.14 (s,

14(%glug)go-éq%«plgeggngjggrzr%mogs@;ély )d’ 15'«’3[_2%11? pﬁg,ﬂtriazin-
1 42 4(5“’@9@“@?&@@ ﬁ‘g?‘q’pﬁéjz’(‘ mcfﬁm“ealo o |(:S} ﬁﬂ%

BOC N-P]re artd inBogiMdilar d@ntdr as Example 155 to glve the title compound

[ 4- 4Amno -fluoro- henox}g%/ o[21f]{
ﬂ%] agam&gesohd NMR(D SO-dg) 6 11.01 (s, 1H) 10.55 (s, 1H), 816(

Lgy X a } Y -
HeP Bl Dty e, 7T e 1 IR Bl SE RO 7 18
ﬁ)@gn%l@f 45134, 66 (§, QI—EI BISOB@@BH@ 15842@3:(@4%1) 2.23-

as a colorless oil. §CD013 7.85 (s,
z.m(mmsnlaa-l G4m,.2H); I\QS(@SFBWﬁ @d(Wk+HMl 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), pkAAPLISEE M 2H), 1.43 (s,
9H), 1.35 (s, 9H); MS(ESI') mz 531.2 (M + |—|)+ 20 D)

1- (4- (5- ((3- Ami nopr opyl ani. no) retkhy! Foyr r ol
fl[1,2,4]triazin-4- \n/

yl oxy) - 3- f | ugn-aphehyl ) - 3- f1 @or ophe tyl)ure

a Prepared in a ' nner as Exanple 155 to give
the title conmpound (1 a white solid. 1H NWR
(DMSO-d6) 811.01 (s, ‘Az 52 (s, 1H), 8.00 (s,

1H) 7.98 (d, 1HJ:.8N)768(dd 1H- J = 12.8,
2.4 Hz), 7.34-7.28 (m -157 V\D%EOG/ 004636
P@Wtﬁéﬁ@b&ﬁmmylmmmthyl)p.w@[?tl)ﬂ[162, riggin-dryloxy)-3-

2Hy, 2. 282 98§r<f‘rﬁ%ea§§°3-¢e4§*af‘r§8h%¥£'>afér@%éz =
nZ/Z 510.2 (M + H)+. EXAWPLE 169 HH
BocHN

HN SCH,
=" N
N\ N\N/)
A) tert-Butyl 3-((4-(methylthio)pyrrolo[2,1+f][1,2,4]triazin-5-
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
=2.4Hz), 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=12Hz), 2.72.(s, 3H), 1.82-1.75 (m, 2H), 1.40 (s, 9H); MS(ESI") m/z 352.3 (M +
H)".
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F/ NN HNO OO/ F SINN- 5
1- (4-(5-((3- (Ami nonet hyl )azetidi n-1-yl)nethyl)pyrrol of

WQ 2M6/09463¢ 2, 4] tri azi n- 4- PCT/US2005/022682

yl oxy) - 3-fl uorophenyl ) -3-(2-(4-fl uorophenyl)acetyl)ure
a BocHN SCH3 N NN 10 A) tert-Butyl
(1-((4-(nethylthi o)gg(g,f,\pl o[2,1 f][1,2,4]triazin-5

yl ) met hyl ) azeti di n- thyl carbamate Prepared in a
simlar manner as Step B of\Exanple 166 to give the
title conmpound (3 1% as Bac BHid. 1H NWR
(CD30D) S 8.12 (s, 111), 7.72 J = 2.4 Hz),
6.81 (d, 1H J = 2.8 Hz), 407\( )—I) 3.46 (t, 2H, J
= 8 Hz), 3.34-3.33 (m 15 1H), 8Ng?3 18(m oH), 3.08
(t, 2H, J .= 7.6 Hz), 2.65 (s, 3H), 1.44 q)a

B\}B ES{B*Dfert-Biltcz(yBﬁihoﬁy( M-met])ylsulfq;@l-pyrrol(ggm 3 dlriagin-5-
“N ter But

1- ( (Sdﬂxethy nrplaig'bcfaﬁ‘éﬂwcb‘%er b esfer

11 le 167 the titl

) e fﬁx;%f%azz%é@f e to Sien B o B 1 e ed

tfionad (THBN&Ta e Fllep G1.0H MARTRCIHS 8tld (5i MY, 778 (d, 1H, J

title conpoun 33% as_ a brown so

L2 1) 605 (@)L, /= A H), N8 (ot Geenas om. 211 3023 B2 'ch, 2m),
CTIUSEO0PIP2RR8R, 21), 1.54 (s, 9H), 142 (s, OH); MS(EST') m/z 452.2 (M +

H)".

(
f
y

F. NH
BocN\/\\ j©/
BocN O
=" NN
\ N\N/)
(0)) (3-{[4-(4-Amino-Z-ﬂuoro-phenoxy)-pyrrolo[2,1-j][1,2,4]triazin-5-

ylmethyl] -tert-butoxycarbonyl-amino}-propyl)-carbamic acid fert-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 (CDCls) 67.85 (s, 1H), 7.64 (d, 1H, J =
2.8 Hz), 7.00 (t, 1H, J=88 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(ESTH m/z 531.2 M + H)".

D) 1-(4-(5-((3-Aminopropylamino)methyl)pyrrolo[2,1-j][1,2,4]triazin-4-
yloxy)-3-ﬂu0rophenyl)-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) 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
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0
1-(4-(5-((3-(Am nonet hyl )azeti di n-1-yl ) net hyl ) pyrrol of

WQ 206/094636 PCT/US2005/022682

[1,2,4]triazin-4-yloxy)-3-fluorophenyl)-3-(2-(4-fluoro
phenyl )acetyl)urea Prepared in a simlar manner as
(et £9.25%2)1 6.89 i(d/ aH I7e= 2. i4tHz$ Eéﬁmo QHYL X.824s, 2H),85902.85 (m,
white solid. 'H N ))7 11.02 (s II—RZr %%56
7H), 2092.28 (me2H), wsclm’»o izm)zH %%E@Eam/mmat 158,

2.4 Hz), 7.45-7.28 (m 4H), 7.18-7.08 (m 3H), 4.67

(s, 2H), 4.44-4.41 (m 2H), 4.05- 3. 98 (m 2H), 3.69

(s, 2H), 3.10-2.97 (m BEXAMPBEBY) ni/z 522.3 (M +

H)+. 10 EXAMPLE 170 H H HOF/N H2ZN ~1 OO ~N O
F SINl NN

1- (4- (5- ( (( BRVAR) - 4- Ari no-2 ro\>n/p-y|)neth
yl)pyrrolo[ 2,1

[1,2,4]triazin-4- N5 §fluorophenyl) 3-(2- (4 fluoro
phenyl ) acetyl ) urea SNSCH3 N N 15 N A

(3R 4R) - 4- Azi do- | - (( tjylthl o)pyrrolo[2,1-fI[1,2,4

]triazin 5- yl)net hyl Jpi p€ri di n- 3- ol Prepared in a
im|ar manner as

© G- Aripainamegaaeiin- LBy meDaaRolall N2 iBarp-+-
8 8.36 (Sylg}}g%-ﬂ@?«g%ﬂ%yglﬁ 2-(]4-ﬂt719r6ph%ngl)£&lgl)lﬁ‘e§3 (d

1H, J = 2
3.08-2.90 (m 2H), 2.72 (s, 3H), 214210(m2H)
2.00-1.91 (m 2H), 1,47-1.44 (m 1H: MS(ESr) niz
320.2 (M + H+. - o 2006/ 004636
PCT/ US2005/ 022682 HQ F SCH,

A) tert-Butyl (1-((4-(methylthio)pyrrolo[2,1-f][1,2,4]triazin-5-
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 (CDsOD) 6 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(ESTH
m/z 3643 (M +H)".

F NH,
BocHN j©/
—Oe 9

=" >N
\ N\N/)
B) tert-Butyl (1-((4-(4-amino-2-fluorophenoxy)pyrrolo[2,1-f][1,2,4]triazin-5-
yDmethyl)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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-C NO SINNN B
(3R, 4R) - 1-((4- (4- Ami no- 2-fl uorophenoxy) pyrrol o[ 2, 1-fI [
WA 206494686 azi n-5- yl1) met hyl ) -4-azi dopi peri di n- BEDUS2005/022682
Prepared in a simlar manner as Step C of Exanple 166
to give the title 5 conpound (24% as a brown solid.
MS(ESI+) n7lz 399.2 (M+ H+. O
1- (4-(5- (((3R 4R) - 4- Ami no- 3- hydr oxypi peri din-1-yl)meth
@ ) pYI{(#(3[(@-(Anhihomethylazetidin-1-yl)methyDpyrrolof2,1-

1,2, 4]t 4-yl 3-fl 1) 23-(2-(4-11
Lhenyﬂgla%r‘,[é}etlgzﬁlra;l@r%alo?{x%é flél@g;p o‘%‘%&é‘@'ﬁ% gﬂg&g)&% XI)%c%%[l?urea
| (/]
sim paodied g@ﬁgﬁé@%@%ﬁs% & %_B)Svt% gg%gt?é%ﬂe compound (4%)

B swhildso1az | ‘m(mmscﬁdm 11102k 1H\)a§055é51 1dH)s& 388l (m,
In ethyl acetate (1 nL) at C and char

I, AEpH il A, 26,102, k> TGS 41 5o el @y 67 G
(LB I A B S I Bls R R0 oy s MSEST)

VEIHSE( Mhage. prep HPLC. The appropriate fractions
&zzre concentfat ed in vacuo and tol uene was added 15 (2

x 2 mL) and concentrated to give the TFA salt of the
title conpound (8 ng, %mlﬁlte solid. 1H NWR
(DMSO-d6) S 11.00 (s, 1 8.18-8.16

(m 2H), 7.72 (dd, 1H, J = 12. 8H 2H4 Hz) 7.36-7.28

(m 4H), 7. 14 @9 (m 3H'f 69 (s,
2H),3222 6H) , 25‘2 m 68- 1. 65
(m 1H); I\/IS 51072 VPLE 171

HOH N H2N N
1- (4- (5- (( (3R 4R)- 4- oéNhydroxyplperldln 1-yl) rnet
hyl) pyrrol o[ 2, 1= N-\?

[1,2,4]triazin-4- yI am no) phenyl ) - 3-(2-(4-fl uorophenyl)
acet 1’-@-%5—E(@BR,4R)-4-Amin0-3-hydroxypiperidin-1-yl)methyl)pyrrolo[2,1-

j][1,2,4]triazin-4-yloxy)-3-fluorophenyl)-3-(2-(4-ﬂu0rophenyl)acetyl)urea

HQ
NSCN SCHa
=" N
N\
N‘N/)

A) (3R,4R)-4-Azido-1-((4-(methylthio)pyrrolo[Z,l-j][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 (CD;OD) 8 8.36 (s, 1H), 7.99 (d, 1H, J
=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)".

- 159 -



10

15

20

-160 WD 2006/ 004636 PCT/ US2005/022682 H N J::)r ~ NH
®@NO OF A

WA 2q08H00434¢1 uor ophenyl ) acetyl) - 3- (4-ni trophenyl PCr/E82008022682

a stirred solution of p-nitroaniline (200 ng, 1.45
mmol) in tetrahydrofuran 5 (1 nL) at roomtenperature
was added 2-(4-fluorgphenyl)acetyl isgﬁyanate (2 m,
0.32 Min tol uene, ound C o hple 4). After 18
h, the m xture wasl;=gbncentrate vacuo and the

resi due was di ssol ved_i hyloacetate (5 m). The

sol ution was slowy concen NOn rotary evaporator
wi t hout heating. Wen a |pijate started to form
the flask was renoved fromTheNfotory evaporator and

10 allowed to sit for 2 h. The solid forned,.
B) | ¢ BRI (deldHiuing 2fusrephenarpipiT ot 2 gt

acet at d.dried i.n vwacue to afford |ight yellow

cr yst%‘ﬁf‘f’ DE:%%@%‘@“%%E‘JJ? r‘r’%, 449% . NMB(ES1) iz 318.3

(M + Pphndied i a dimilaf mzndd as S899 © of ERample 166 t@give the title

1-(4-Ampnophenyl )-3-(2-(4-f1 uorophenyl )N?c%)yl Jurea To

eonsiuntl (476 pds a brown solid. MS(ESI") m/z 3992 (M + H)".

1-(2-(4-fluorophenyl)acetyl)-3-(4-nitrophenyl)urea

(200 ng, 0.63 mmol) in ethyl acetate (10 nlL) was

?gded1-J(@-O(S-?@i"f{,ﬂﬂ?]-um&ﬁh&gﬂiyﬂﬂoxfy%drminanyl)mbtm’l)‘pyaﬂﬂo[2,1-]]
y

,4]triazin-5-

Vs SLL2 fiiaiors Soss S ThorophBa DA GG woEPRY RO urea
st SR R R 5 e
AU mUBOTY: 6. 1 s e, 010
yehdlpwas then dissolB¢ Dl ethyl angtateX8 4 a Mo((; apgl ch@rgg@ B"it%V\D
tzrgrggt/hgl%ﬁgs%%ing / 1 L[J%%E)%S{ 101%%(%)%2followed by water (1 drop). After stirring at
1t for 3 h, the reaction was concentrated in vacuo and purified by reverse phase prep
HPLC. The appropriate fractions were concentrated in vacuo and toluene was added
(2 x 2 mL) and concentrated to give the TFA salt of the title compound (8 mg, 17%)
as a white solid. “H NMR (DMSO-ds) 8 11.00 (s, 1H), 10.55 (s, 1H), 8.18-8.16 (m,
2H), 7.72 (dd, 1€, 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(ESI")

m/z 5102 M + H)".

EXAMPLE 171
HO. H
jepa
N HN O
o)
=" NN
\ N\N/)

1-(4-(5-(((3R,4R)-4-Amino-3-hydroxypiperidin-l-yl)methyl)pyrmlo[2,1-=
j][1,2,4]triazin-4-ylamino)phenyl)-3-(2-(4-ﬂuorophenyl)acetyl)urea
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H NBral i-NH N"HIN, \ ONO NNF 0
N, N-di et hyl - N- ((4- (4-(3-(2-(4

wo bawenopbenyl ) acet yl ) ur ei do) phenyl am no) pyr r ol BERUS2005/022682

J][1,2,4]triazin-5- yl)nethyl)ethanam ni um broni de 5
To a solution of (4-ch|oro-pyrro|o[2,1
fl1[1,2,4]triazin-5-ylnmethyl)- triethylamoni um brom de
(75 mg, 0.22 mmol, Conpound B of Exanple 154) in

chl oroform (1.5 m_) S dd
1- (4- am nophenyl ) - 3- (i‘f ,\Q,phenyl Yacetyl)urea
(50 ng, 0.17 mml)dl s e was heat ed at

reflux for 6 h. The mxture vvaso cooled to room

tenperature, concentrated in vacuo the resi due was

triturated wwth 10 acetonitrile. The={esulting solid

was used in the next step wi thout purigication. D)

1-(4-(5-(((3R 4R) - 4- Azi do- 3- hydr oxypi peri di n-1-yl)meth

A)) pyI-(23(43Fﬁl.oiolil}eny[)acetyl)-3 -(4-nitrophenyl)urea

1,2, 4]triazip-4-yla (4- 1l uar.ophenyl

cet ylI hQup é%ffeldosogltéé‘ Q?P %{g P%‘? @&é ngg’ 48 mnlofiR Qgraﬂydl)o%aran
deh;? rgu\ge(rﬁtﬂr \? agldgdg%((ﬁ' ﬂ]a%ro henylgacetyl isocyanate (2 ml,

rop eny cetyl phenyl am no) pyrrol o[ 2,1 f]
(I 32 B # tbrueﬁé,lﬂbi@ouxdﬂn’mﬂﬂmkﬁlﬂﬁ Hadter h8 hnthb murtude was

chloroform (3 nL), were adde

C@zp%mtq@el RIVEFUS- %lddhel(eel 28“ﬁ'ﬁglseolzeﬁ‘df%?thyl\?ffté%/(éﬁ%ﬁ415‘e
Loy Ty S i

ﬁ‘BQpMﬁé stattB@ to foaaihe faslt wammmd lebm ﬁlqmﬁoqse\iagymtor\md
extracted with chloroform (3 X

ailog@dut@ siskerrZale (e el frse &vee rﬁéieé?al 411‘4 Wﬂébﬂgwttg @.a{} @mount of
B B g PG s 8 AR b e TP o o me,

449, eSS aspBi §18 (M80HYY) and water (0.02 L) were
added and the resulting reaction mxture was heated

to reflux for 2 h. The reaction m xture was cooled to
25 room t enperat ure, concentra[_,ed in vacuo and the
crude product was purifi e eparatlve reverse
phase HPLC. The appropng’/ tns were col | ected,
concentrated and treatgd ? N pic (2 nL). The
sol ution was concentrated in vacfo, g olved in

wat er and | yophilized to obt al nthe t 2 conpound (48
nmg, 47%

B) 1-(4-Aminophenyl)-3-(2-(4-fluorophenyl)acetyl)urea

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 was triturated with small amount of ether and dried
in vacuo to obtain the desired compound (180 mg) as pale yellow solid. MS (BSTH
m/z 2874 M+ H)™.
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-162 WD 2006/ 004636 PCT/ US2005/ 022682 over three
steps) as a white solid. "H NWVR (CD30OD) S 7.87 (s,

wakos/ov639 (s, 1H), 7.65 (d, 2H, J = 8.4 Hz),PCT/UB2008022682

2H, J = 8.3 Hz), 7.28 (dd, 2H, J = 5.4, 8.4 Hz), 7.06
(s, 1H), 6.98 (t, 2 H J =8.7H ), 4.7 (br s, 2H),
3.9 (br s, 2H), 3.63 (s, 2H), @ 56 (br s, 2H)

3.20-3.10 (br 2H) 2. 99- Ng S, 2.96 (br
d, 111, J = HZ@191 =108HZ)I\/S
(ESI) mz 533 4mm OF NY\ HN~
| 00 ~N0)a-'|\( .

1- (4-(5-((4-Acet am daqpi er’%lnl-yl)met pyrrolo[ 2,1
f1[1,2,4]triazin-4-yl

3-fl uorophenyl) 3-(2- (4 f“uorophenyl)acetyIF) urea To

%:})Eéll&slﬁﬁ Q\’n@ R L-yl) methyl)pyrrolof 2, 1

yI oxy .
hungﬂHéﬁglgWr)er&)ﬁﬂaﬁgarfiiglg?ﬁ?ﬁblge[%;Ilq {/]lzﬁg,ﬁteﬂir)anms

chI oryﬂme(Ml)dbanmnmbdom}dq dine (6 L, 0.067 nmol)

Egl {‘Soﬁfé)a S\Régi%g(@efgi%’ @glr"_?éyrgog? "’h 4ﬁﬁe réa l%et@f
ﬁ*ieft E\fu‘rﬁ‘gro%ldé 75188, @211mnﬁ)1 9@&ﬁ§t§imﬂ®bf Bfample 154) in

pyrl |ne and acetyl chl ori de was added.
Aflogsforsh (r 8 nﬂg vaits adtled bf4-aminophenyl)-&4 oRpbenjil)agetgurea

with-eth ceta h 109

(3 me i £t et Qi oinores BT ot Yob P A SR s
€8GiEd to Q%kfl%nfi%lecﬁur@ NI R dSR Fhdtid a?kl'tﬁ@ie@xdua Wihs triturated with
concentr at 'n vacuo. The crude product was purified
byetoiitile SEhepbadengsalid waslused 20T hextafspr wighqu parification.

fractions were concentrated in vacuo and tol uene was
added (2 x 2 nlL) and concentrat ed to give the TFA

| t qfy
ViR LE (?e(ﬁfggﬁi(lg,\;g% B fyddo g&» i%ﬁni@l ﬁﬁnahgvybyﬁeﬂo[z 1-f]
1H) §1,2 4 fazir#hylaxdinbIpHehyl)-362- (@ﬂuowweml))acetylggeg d.

%H43J7T52%}:f§rﬁn il G

gty % 1) ) laéﬂﬂo)éi%olo L i}'3,2,11 ridgin{IM :2H) ,
%&%ﬁrﬁmiﬁgﬁnﬁ%ﬂ%m :ﬁlwrofﬁkﬁ%ﬁ?é),ivég aéggggg?4k)-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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WD 2006/ 004636 PCT/ US2005/022682 F / N NI ~i 0 Ow
N NH

WORe64H0463d+ Pyrrol o] 2, 3-b] pyri di n-4-yl oxy) - 3- f | BCT/OpIVEF§22682

[')-N3-(3- nmet hoxyphenyl)mal onam de, trifl uoroacetic
acid salt FO4d NO NN 5 HA)

3- (4- |

St SRR ) N I AL e,
%{?@1/ & 8 @idf PHQUeb®AzRA &Iz, 7.0

fr()g dvr_og@[}fzﬁmmg]e%u%ngx%% gixdg Qe 132)Z igw

@HEHJ 5.9836, ?fﬂi[)Jat87H®)G7ﬂla§, 2Hp %ad@ds B.63 (s, 2H ), 3.56

AL PDS AP bRl TR LS 11
Entrtrf%(flgg}%z')4lgls@§135n1}z533 4T4M+rm<'t ur e was dil uted

washed w th sat. KH2PO4, and dried over
MySO4. The mixture was filtered through a short pad

of silica gel, eluting w 0 EtOAc to give a
brown oil (1.1 g). The Mﬁ?@gﬁ ponified in

Et OH. (15 m_) and NaOH (1 15 NlnHHZCDi 15 m_) at 0 C
for 1 h, lized withF 2

reanedfro ction m re nd
pressure and ﬁ wa® cotTected Dy f
The solid was ith H20 and dri ed (I\/gSO4)

to afford the title ould (670 ngy, 55% as a beige
solid. LC/ M5(ES1+) nl (M+ H+. 20 B

N -(4-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) - 3-f| uor opheny
9. (45@5-é(@-A&?énﬁﬁ%?ﬂk@ﬁﬁh-)lnyi)rﬂéthmmyrrold[iz;‘ll-ﬂlklgz;@]cﬂazln-4-yloxy)

aclrd salt irred solution

3- (4-( 1H- pyr 3-Gluofepteny])(2-d-fluorophgnylyacgtylurea

fluor n no).- 3-.0X0 -
ol ) oni- B gt P AR R e
TRy -t b R BY (23 RicReprhANE e ATead3( irfy, 01956 mri6ld
Example 155) in methylene chloride (1 mL) was added pyridine (6 uL, 0.067 mmol)

followed by acetyl chloride (5 uL, 0.067 mmol). DMF (0.5 mL) was added to

solubilize the reaction. After stirring at t for 2 h, a second shot of pyridine (6 uL) and
acetyl chloride (5 UL) was added. After stirring at rt 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
concentfated in vacuo. The crude product was purified by reverse phase prep hplc.
The appropriate fractions were concentrated in vacuo and toluene was added (2 x 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, 1‘H), 8.19 (s, 1H), 8.14 (d,
1H, J = 2.8 Hz), 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 (s, 2H), 3.68 (s, ZH), 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(EST") m/z 578.2 (M
+H)*.

EXAMPLE 173
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WD 2006/ 004636 PCT/ US2005/ 022682 0.15 mmol) and DVAP
(3 mg). The m xture was heated at 45 C for 4 h. The

wale®soed3s pr oduct was purified by prep- HPLC t oPQi/us20051@22682

title conpound (17 ny, 62% as a white solid. 1H NMR
(CD30D) S 8.15 (d, 1H, J 66Hz) 7.80 (dd, 1H, J =

11.8, 2.2 Hz), 7.41 (d, 1 :3Ha Hz), 7.29-7.38
(m 2H), 7.23 (m 1w 35Hz)
7.00 (dd, 1H, J = 8.3, ﬂ,‘lH J =
Hz), 6.60 (dd, 1H, J E 51 (d, 1H J

= 3.3 Hz), 3.90 (s, I—I); LCI\/B(ESI+) m PME35 (M + H) +.
EXAMPLES 174- 236 Bxanpl es 174-236 illustrated in
Table 3 were pre dzrom 3-(4-(1H 10

pyrrol o[ 2, 3-b] pyH di H-4 yI oxy) 3-fl uorophenyl am no) - 3-
oxopropianm c acid _the

73
cor r esNoff(14GPsrrolel3,3- I?]BY’EIHE‘ ﬂTyg‘é’@%gth rop

and DVAP in d d]ted by
prep- HPLGHE%%%?P&[#% &gf?lgoglwgérl(?lc%{dQ% % MeOH
over 10 mn, 20 x 100 mMm5 pm YMC ODS-A colum)! The
desired fraction(s) was/were ntrifugally evaporated,
15 wei ghed and anal yzed: by L O .6HOH 0. 1% TFA) .
TABLE 3 RL HF / NN, 0N (0] N N H EXAMPLE
NR1R2 Conpound Nane LC/ (MeH)+O 174 , F
Nl -(4-(1H Pyrrol o[ 2, 3-B] pyri di n-4-yl oxy) - 437
3-fl uorophenyl ) - N3- orophenyl )-N3- N
met hyl mal onam de >,
N1- (4-(1HPyrrol o[ 2N3-t™pyri di n-4-yl oxy)- 406 N
3-fl uorophenyl)-N3-(pyridin-3 H yl)mal onam de 176 F ,
KN - g1{4!(ﬂ#&f&@ﬂ%—ﬂ]@riﬂlwpyldxy)-&ﬂybmp,h)enymm) -3-
3 f1 uorophenyl ) - N3-

oxopropanoic ac1d

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,POu, and dried over MgSOy. 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,O, 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 (MgSO,) to afford the
title compound (670 mg, 55%) as a beige solid. LC/MS(EST) m/z 330 M + H)*.

B) Nl-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-ﬂuorophenyl)-Ns-(3-
methoxyphenyl)malonamide, trifluoroacetic acid salt
To a stirred solution of 3-(4-(LH-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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H di fl uor ophenyl ) mal onaxni de - 165 WO 2006/ 004636

PCT/ US2005/ 022682 EXAMPLE NRI R2 Conpound Nanme LC/ M5 #
W@ koblpe463d. 77 Al N PCT/US2005/022682

N -(4-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl oxy)- 420 H-"\ N

3-fluorophenyl)-N3-(Pyridin-3 I nmeth 1) mal onam de 178

M3 ﬁﬂﬁ&liﬁi&bm %I%g 3Tk Rk ek Wadhadtaat)4s °8G8r 4 . The desired

3-f1luor -a 179

ophenyl) - I yl mal onam de

Prodifot (s Ifufiied by piep-FRIUT pygive the- titleydosypppnd §B0mgnp2%) as a
3-fl uorophenyl ) - N3- I 0 I 1 d 3 _
Wiq secs T SR DR 0 By iy 2.1 By -S89 18 4118, 2.2

- f 1 R I I ' 1 =
o) (4T GPOE)Y T 3P B2 e B0, 10 (B D JR T 1 3
Bz), Vlﬂ)or(d@,l(‘lénWI:) 8.Bi3t.( Iiléza,rﬁ.ﬁ&édz 1ietl= 6.6 Hx), 6.6fh(ddn &t b= 8.3,
182 N N -(4-(1H Pyrrol o[ 2, 3- idin-4-yl oxy).-..437. .H
13500, GG Srihyl 5 S RE-0 15 QDRI RS s o s
N -(4-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl oxy)- 425
3-fl uorophenyl )-N3- N cycl oheptyl mal onam de 184 Cl ,
N - (4-(1H Pyrrol o] 2, SEERAMPLESTZA-2B6XY) - 474
3-fluorophenyl)-N3-(2,5- HC
di chl Bheoptaam)es) idt ugisatg@in Fable 3 were prepared from 3-(4-(1H-

N - (4:( Ly o) o] 2.3z ridip-4- vl gxy) - sl
e 2 B ) 2oRibic
RNyt b6 ams)dad thécok#8péading amines, in the presence of
-(4-(1H-Pyrrolof 2, B-Rﬁpyri di n-4-yl oxy) - 457,
HATU, DIPEA, and DMAP in DMF. The crude products were purified by 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,

weighed and analyzed by LCMS (H,O/MeOH/0.1% TFA).

TABLE 3

N
EXAMPLE NRR; Compound Name 1.C/MS
# - (M+H)"
174 F | N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 437
A /©/ 3-ﬂuorophenyl)—N3-(4-ﬂuor0pheny1)-N3-
N methylmalonamide
Me
175 z ] N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 406
S AN 3-fluorophenyl)-N°~(pyridin-3-
,Nl yl)malonamide
176 F F | N*-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 441
& jg/ 3-fluorophenyl)-N>-(2,4-
\H difluorophenyl)malonamide
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| 3-fluorophenyl)-N3-(2-chloro-6 H\
fluorophenyl)mal onamde F 187 [::~
wWORe06A04636+ Pyrrol o 2, 3-b] pyri di n-4-yl oxy) - 461pCMNUS2005/022682
3-fl uorophenyl )-N3-(3-tert H butyl phenyl ) nmal onam de
188 '/,N (4(1H—Pyrro|o[23b]pyr|d|n4yloxy) 411

F-I - Il(ll—ygﬁ?ol 0[5 gni)] :oyrl(gb%&ﬂ]%ﬁ%{iy)d”gg]lqel CMS

- f | 1Qr ol hpn\/l \ N e cum nm/L el opnam-de L 190 M+H)+
17 (1H B B §4-(1 i Ryreplg[R Sxkipyridigst-yiexy)- | 420

3-fl uoropghen f\'el B-fhuorgpheny fipgedint3-- 166 WO

2006/ 004636 P 0%/ 0RabA AnalbdiideE NR1R2 Conpound

| Narmp;d-C7 NB 182 (4-(1H-P 1[23b idin-4-yloxy)- | 369
N 1A (1I—_—Pyrrf\b/\é 3] g@@@eﬁwﬁo Sl yﬁgﬁ@yoxy

2. fl uoro hnn\ll vel anan

5y IO S ARSI by rdipfyloxy)- | 369
N -1 (1H Py roI 3@%&@@ Mw%n aigzl]}’

3-fl uoroghen E{ ani de 193
Nl - (4- (1H Pyrrol of 2, 3 bydopropylmalongiade/) - 405 N

3-figpr opghenyl ) - pheeqwl(mllﬂmmz Fhp9AdiN-MNidoxy)- 387
N -(4-(1H K 2 3 BliorosheRyy-NLexy) - 395 N/
3-fl uorophenyH) F"h@&roﬁﬁﬁjop Ihlmg meonam de 195

[ A (.41

N—=—"4(FHPyrrotof2;:3 W llﬁlliyrrola/[b@(y])f)yné'% ~4-yloxy)- 400
3-f r ophgﬁqxl)—lémép) ?\{ uorﬁopﬁlenyl)-N -(2-amino-2-

methylpropyl)malonamide

H 3-fluorophenyl)-N>-(4-
fluorobenzyl)malonamide

182 f\NA@ N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- | 437
F

183 N'-(4-(1H-Pyrrolo[2,3-bpyridin-4-yloxy)- | 425
;’\N 3-fluorophenyl)-N°>-

H cycloheptylmalonamide
184 Cl N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 474
£ Kj\ 3-fluorophenyl)-N°~(2,5-
'T}l’ Cl | dichlorophenyl)malonamide
185 Cl N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- | 453
£ 3-fluorophenyl)-N°-(2-chloro-6-
H methylphenyl)malonamide
Me
186 cl N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- | 457
& 3-fluorophenyl)-N°-(2-chloro-6-
\If}ll fluorophenyl)malonamide
F
187 N*-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- | 461
S N 3-fluorophenyl)-N>~(3-tert-
H butylphenyl)malonamide
188 S N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- | 411
NQ 3-fluorophenyl)-3-(azepan-1-yl)-3-
oxopropanamide
189 : | N-(4-(1H- Pyrrolo[Z 3-b]pyridin-4-yloxy)- | 371
\” 3-fluorophenyl)-N’-isopropylmalonamide
190 /k N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- | 385
§ \m 3-fluorophenyl)-N’-zert-butylmalonamide
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H N yl ) mal onam de 196
N -(4-(1H Pyrrol of 2, 3-
w@2d000t66phenyl ) - N3- ( 3-
yI)nannanide 197
-(4-(1H Pyrrol of 2, 3-

Me

b] pyri di n-4-yl oxy)- 420

nmet hyl pyridin-2- HN  PCT/US200
b] pyr| di n- 4- yI oxy) 413 N

5/022682

ey N33 3—H—chret Y] Terorarnt ae J.3§
IEW&E(IlH Per%? of 2|3-b] pyri aﬁm 'S‘}fdo]%‘jl 421 1\51:111\;18*
3- f | #ior ophenyl ) - N3- (2- _H_hydroxyphenyl ) nal onanmi de Q= ( )
19919 ' N - (4-( W‘e@aw-mrpwghzca biparigingkyloxysde 397
N--Me 3-f{u \Op ) N3A{ctopmnh)iNhi azol -2-. H
yI ) rral on m 00 'VE ; c%lopentylmalonamlde
ABFT7 A h'egu; ;)t T 'zt"(oﬂrﬂ{d&&%) iadindyloxy)- | 411
N3
nethylphenyl 803
N - (4- (1H Pyr iy of 2, 3- @'ﬁ?b@i}’ﬂfﬁa@an) 437 1
3-fligmrop enyl ) - ~=~ fN’L(ar(oﬂsPyﬂrd\va[z 3-blpyridin-4-yloxy)- | 405
met hyl phenyl rral d&_ge#ophdny 12— %_phenylmalonamide
b]pyr|d|n onxy 437
= n\/l _NQJA_flllnr_n 2
met A%4 phepy | nall\F ddV'Né- (1@01§yrrolo[2 3-b]pyridin-4-yloxy)- 395
N - (4- (1H Pyre , 3- Br-fiyorophanyd-N-G5H pyragdB-
3-fl uor ophenyly - N3- ( 3- f}ﬂ)malmai‘ni&b F
fPfECtT uss gﬁog g;ﬂo) rzrg 2 | c IH p%? olofdf3- Bﬁgﬁglamm ' 406
a ne
(MeH) + 204 SN )malo
N -(4-(1H P\/r rid] nf? ?-If}[lln\/rL n -yl oxy)}- 439
196 Me._~ N-@4- (lH Pyrrolo[2 3-bipyridin-4-yloxy)- | 420
A j:j 3- ﬂuorophenyl)-N -(3-methylpyridin-2-
N° N yl)malonamide
H
197 /\/k N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 413
$ Y 3-fluorophenyl)-N’-(3,3-
H dimethylbutyl)malonamide
198 Nl-(4—(1H—Pyrrolo3[2,3—b]pyridin—4-yloxy)- 421
N 3-fluorophenyl)-N"-(2-
H OH hydroxyphenyl)malonamide
199 S N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 426
& \NA}—MG 3-ﬂuorophenyl)—N3-(4-methy1thiazol—2— :
H yl)malonamide
200 Me N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- | 437
& ]@\ 3-fluorophenyl)-N>-(5-fluoro-2-
\H F | methylphenyl)malonamide
201 F | N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 437
A0 /@ 3-ﬂuorophenyl)-N3-(4-ﬂuoro-3~
N Me | methylphenyl)malonamide
202 F | N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- | 437
& 3-ﬂuorophenyl)-N3-(4-ﬂuoro—2-
\lf}ll methylphenyl)malonamide
Me
203 N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- | 437
e;\N . 3-ﬂuorophenyl)—N3-(3-ﬂuoro—2—
H methylphenyl)malonamide
Me
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A I N chl orophenyl ) mal onanm de C
N -(4-(1H Pyrrol of 2, 3-b] pyri di n-4-yl oxy) -

205 F /
441 1\ |

w@2dob0oteephenyl )-N3- (2,5 H F di fl uorophenyl ) maPOnastod®022682

206 HN -(4-(1HPyrrol of 2, 3- b]pyridin 4-yl oxy) -
3-fl uorophenyl ) - N3- (1H-| ndol -

I_l Qﬁ7 I&l'

IA L2 Ll D

444
AN / yI ) mal onam de

T 1 T ryl IULOU IIUIII IU)( - 447
]%Xﬁm%ﬂ)hen 1R - (2 NL i soprJoE:)y?I“B)r? Si/ I o%:am de C/MS+
208#C] NI-(4-(1H Pyrriolo[2 3-blopyridin. yl oxy) - 453 +H)
/ Mao4 3-11 uorop ) |- Meea-are Ryoelo[23- b]pyndm— “yloxy)- | 439
et hyl phe P))L; VT’, m |cBeflubrdhéhy 2882 | N
N -(4- (1 ol g[ 2, 3-dHigphatiylntioagnyd - 419
3-fl uorO)heny ) - KB- belnzyl nal onam de 1210 _Me [/

N 2p4- (1 PyF 2, 3-mi- py(lmwmé}oﬂ Bsb)yriddd-yloxy)- | 441
3-fl uor ophgnyl -(2 Yiedy)-N°-(2,5-
nmet hyl phe % gi alonamlde
N - (4- (1 PyHrol of 2, 3 4-yl oxy)- 433
3-fogor ophenyl ) - N3+toh b(mﬂHFﬁ‘lynnh]ﬁi ddlpiding-pxy)- | 444
((4-(1HFyrro b PYFubEbphesyl NS YH-nd16-
3-f | uor of h&t{ M3 pYy; Iﬁbl@)nér @/ N H yl)mal onani de
213 H N -(4- 1H-Pyrro j) b] pyri din-4-yl oxy)- 445
"Nyt Tugrophenyl ) - N%Ltlt l(m@zyﬁloto'iz,3-b]pyridin-4-yloxy)- 447
3-fluorophenyl)-N>-(2-
‘f\N isopropylphenyl)malonamide
H
208 cl N'-(4-(1H-Pyrrolof2,3-b]pyridin-4-yloxy)- | 453
Me 3—ﬂuoropheny1)-N3—(3-chloro-2—
methylphenyl)malonamide
, ;\H
209 SN N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 419
”/\© 3—ﬂuorophenyl)—N3—benzylmalonamide
210 Me N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 449
£ j@ 3-fluorophenyl)-N’-(2-methoxy-6-
N methylphenyl)malonamide
O.
Me
211 N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 433
f\N/\/© 3-fluorophenyl)-N>-phenethylmalonamide
N .
212 A N | N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- | 406
S ! 3-fluorophenyl)-N>~(pyridin-4-
ﬁ yl)malonamide
213 H N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 445
@[/‘N 3-fluorophenyl)-N°-(1H-indazol-5-
3 N 7" | yymalonamide
214 2-(3~(4-(1H-Pyrrolo[2,3-b]pyridin-4- 448
SN yloxy)-3-fluorophenylamino)-3-
,’fll oxopropanamido)benzamide
o7 ~NH,
215 N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 447

3-ﬂuor0phenyl)-]'\73—(3-
phenylpropyl)malonamide
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N yl ) mal onam de

H 214

2-(3-(4-(1HPyrrol o[ 2,3-b] pyridin-4- 448 N

W@ b@sd4636 f | uor ophenyl am no)-3 H PCT/US2005/022682
oxopr opanam do) benzam de 0 NH2 215 s-
N -(4-(1H—Pyrro| 0[2 3 b] pyridi n-4-yloxy)- 447 i
ExiAnpr gahenyy RL\;]S Hhen 1 rEXA‘%\/%BHW de - 168 VWQr/vs
2006/ 004636 PCT/ US2005/ 022682 LE NRIR2 Conpour d(M+H)
18 (1t ol of 2, 3} Di Y %@H’&l’ﬂl‘f@ %@é@?ﬁl%ﬁﬂo’iy} 481
3-fl uor of DB (2| ¥ (dnanide N H 217
N - (4- (1H Py 3t bi]pbw}il)!hna:lomﬂoxy) 481 |
3-fl uor opheryty~<NS<( 4| AIN ! bi phenyl ) mal onanmi de H 218
N - (4- (1 Pyrrbl o[ 2, 3¢ b] pyridin-4-yloxy)- 497 /\H ¢ \
217l uorfophenyl) B ea0E- -Pyeold[2 8eb]pyddindeylddy- \| ~481
311 uor oghendy IN ~(3 af%gmﬂ o al onan de 2201 |
N -(4-(1HPrrolo[2,3tb pyr|d|n4yloxy) 430
3- Tgllsorop hen N3 d §@y] : qa}m) 21297
5t uor Zaé}ﬁ;ﬁw )-al\e:(é- ol jﬁ;%l Q3'41} s e
phenoxyphlel)malonamlde
219 ‘ N'-(4-(1H-Pyrrolo[2,3-blpyridin-4-yloxy)- | 495
N 3-fluorophenyl)-N>-(3-
benzylphenyl)malonamide
220 N'-(4<( 1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 430
“;\N N 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-
ﬁ cyanophenyl)malonamide
222 /©/CN N'-(4~( IH—Pyrr0103[2,3—b]pyridin—4-yloxy)- 430
3-fluorophenyl)-N"-(4-
;\H cyanophenyl)malonamide
223 Nl—(4—(1H—Pyrrolo[2,3—b]pyridin-4-yloxy)- 445
LN N 3-fluorophenyl)-N°-(2,3-dihydro-1H-
H inden-5-yl)malonamide
224 Cl N l—(4-(Ll%!—Pyrrolo[Z,3—b]pyridin-4-yloxy)— 474
A 3-fluorophenyl)-N>~(2,6-
” dichlorophenyl)malonamide
Cl
225 F | N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 441
A 3-fluorophenyl)-N>~(3,4-
m F | difluorophenyl)malonamide
226 O=~-NH> (R)- Nl-(4—(1H—Pyrrolo[2,3~b]pyridin-4— 462
£ yloxy)-3-fluorophenyl)-N’-(2-amino-2-
ﬁ oxo-1-phenylethyl)malonamide
227 HO N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 461
& 3-ﬂuorophenyl)-N3-(2-hydroxy-2,3-
\INH dihydro-1H-inden-1-yl)malonamide
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H cyanophenyl ) mal onam de 222 CN

N -(4-(1H Pyrrol of 2, 3-b] pyri di n-4-yl oxy) -
w@2d0b00tcephenyl ) -

430

N3- (4- N cyanophenyl) mal onam PET/HS2082822682

N -(4-(1H Pyrrol o[ 2, 3-b] pyridin-4-yl oxy)- 445 N
3f|uoropheny|) N3(23d|hydroIH- H
)11 T crer 224 C—,
WP]EELH‘I- )Py'rﬁ?g}ig{ 31 Db] pyrl d| n- Lfn@qungy}\)]am%M I LC/MS+
3- fl#lf‘)_[ ﬂl" ,,g,_ __________ Nl grophenwl )\ m pl-oRafi-€ (M+H)
C 2% 1 bgyr%i(bl? i’yaﬂbas[%#rlr]ﬁyr din-Ajylgxy)y | 457
441 | S-pruo?r‘}nyl 3NBrofhényd)- ~(5-chloro-2-
di f 1 uor oq 00k ¥lderopRényd)mdithapiRie
|\|'-(A (1H—E\I rnl nr') 3 h]h\IrLf‘ll R-4-— 462
yl 0339 - 3| I uor Mg 4{@&’%@32[%»3 -blpygigin-4-yloxy)- | 444
oxo- | - phanyl.et I b Aeffrioepheayl)-HO(2-
N - (4- (1K Pynyol ¢[ 2, 34 @mﬁmﬁtﬁyﬂ)ﬂ*@b’bmﬁknam
3-fl uoropheny )- NZT hydroxy-2,3- Nf 1
—thhy o=ttt 1= 33
200870044 Fg%é?%%@ﬁw@“&l‘“@ da 2
Nane LC/ N 3 (
N - (4- (1H - BT%W‘]GP]PF“EDWW?MIQB?
'2 fl uorndha AN A L1
£l u%ﬁ;p;g'n';i'i Irrél L)n \d( é éi"Inyrrolo[Z 3-b]pyridin-4-yloxy)- 413
N - (4- (1H 3] Bribrorheny N 1(isisphydrg AH-pyrapy N
(cyanonetihyl )ghenyl ) mﬁdﬂhmlwm&p 230 |
N34 (IR BT T 0T 0] 3, 3 A RyI(1 HiebiofL Bxh]pyridie-yloxy)- | 409
N" N\ /| 3-fluorophenyl)-N*-(furan-2-
ylmethyl)malonamide
233 N'-(4-(1H-Pyrrolo[2,3-blpyridin-4-yloxy)- | 427
A ,O 3-fluorophenyl)-N°-(trans-2-
N (3 ’ hydroxycyclohexyl)malonamide
234 N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 427
£ ,Q 3-fluorophenyl)-N’-(cis-2-
H A hydroxycyclohexyl)malonamide
235 ~ N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)- 367
¢ ”\ 3~ﬂuor0pheny1)—N3—(prop-2—
ynyl)malonamide
236 0—_NH;  1(S)- N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4- 462
£ j/ yloxy)-3-fluorophenyl)-N-(2-amino-2-
N © oxo-1-phenylethyl)malonamide
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3-fl uorophenyl)-N3-(2 H acet am dophenyl ) mal onam de
NHAC 231 O N -(4-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) -

wd 2®6/0046BB- f | uor ophenyl ) - N3- (t et r ahydr o- 2H pyr BOF/UB2005/022682

4-yl ) mal onam de 232 0

"N -(4-(1HPyrrol o[ 2, 3-b] pyri di n-4-yl oxy)- 409 H\ /

3 fluoropheny. r 2. ' s 13

| DU Wi B SRS T S o idin-4-
3 f | uor ophenyly} KenyBBEnZmmide hydrochloride salt
hydroxycyclohexyl mal onam de OH 234
N -(4-(1HPyrrol o[ 2, 3-b] pyri di n-4-yl oxy)- 427 1-1
3-fluorophenyl)-N3-(cis-2 H
hydr oxycycl ohexyl ) mal onani de
N -(4-(1H Pyrrol of 2, 3-Db]
3-fl uorophenyl ) -N3-(prop-
(S)- N-(4-(1HPyrrol o] 2,
yl oxy) - 3-fl uor ophenyl ) -

-4-yloxy)- 367 H \

| onam de yny 236 0 NH2
- bIMyri din-4- 462

2- am no-2- H"'

0xo0- | - phenyl et hyl ) mal onam d LE 237 F))aNp O F
O l(;I-DiNf HN- 170 WD 2006/ 004 CT/ US2005/ 022682
éﬁ)z’ 3 45#%@?8-&%5 &l‘fl‘*‘l&ﬁg@ﬂ étﬁ § ig]é%g&n?%?[ -y Profo2 B fidine

hydr oqidl DdoldnsAl4tchiézb- 1H—pyrrolo[2 3-b]pyridine (3.05 g, 20 mmol,
prepared according to Thibault, C. et al. Org. Lert. 2003, 5, 5023) in DMF (50 mL) at
—40 °C under N,, was added NaH (60% in rﬁineral 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 MgSQO,. 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 /7~
B |
O
\_siMe,

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-pyrrolo[2,3-
b]pyridine (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 HClin
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N O-\-SiMe3 5 A
4-Chloro-1-((2-(trimethylsilyl)ethoxy)nethyl)-1H pyrro

wo 2408/08+6b4 pyri di ne To a sol ution of PCT/US2005/022682

4-chloro-1 H pyrrol o[ 2, 3-b] pyridine (3.05 g, 20 mol,
prepared according to Thibault, C et al. Og. Lett.
mo

5.502 i 50. - 40 MR&d aq.
256320 Bl P RSPl o by i
KLKPOY, §olvEiSn aiid éxtRdtedtwitt eth@t The ongamic lahanwasatrledvenNa;SO,.
-40 T. To this solution was 10 added

Adiet Elirasion ad RengERERtAR undes TeausRd REpSHIce theditly Fogipoyad was
1) The. lting m St i
SRRk gne e ten P el Rl e el L RS BT e 27 M

twirge with 10% Lid, and dried over MgSH4. The title
conpound was purified by flash colum chronmatography

(silica gel, eluding with hexane, followed by Et20) to
give the desired product (5.6 g, g@antitiatve yield)

as an oil. LCMS(ESTt) nmz 283 1§ (M+ H+ C HOB

HO NNO --\--SiMe3 B)/ \ / X

4-Chloro-1-((2-(trinmethylsify oxy) met hyl ) -1H pyrro
c

| o[ 2, 3- b] pyri di n-2- yl bofbni ;l\ii d™N0 To a sol ution of
4-chloro-1-((2-(trinethylsilyl )ethoxy)nethyl)-1H pyrro
| o[ 2,3- b]pyridine (565 ng, 2 _i\)_éigleTHE (5 m.) at-
-40 C under N2, was added n-BuLi (270 Min

cl ohe J @*@l_ j ol e
%s SF‘ i'(rfﬁg) o-%?(lp%lgﬁp%y@of( Rgxr? gI )?ﬁle)plﬁtﬁ?@ egmv)\’nbtlhﬂ
triisoyeay2dbRpyeidid89 ny, 2.6 nmol). The nixture
was slowmy warnmed to rt_and stirr dhlovern' ht. To this
sol ut iAsEomaras highhdes throysheymixgire oﬁf %yl 4686/ 004636

PCT/ Q - Ehe O

AR SR PR PR 55 o 1
KhB§Ys -sslopyridifie 69097 & 8urmambBAPA(OAT)s Rhdicycldieeylphgephino-

| ayer was dried over Na2SOA. After filtratjon air\)[d
QoAGEtr-apiopHl- Lk thiphenyd (HBImpr&83 mrgel) eRd KPPy €2 M in HL0, 34

R SIS B RED iy 16 el it A3 Qi B eaction
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(EST') m/z 361 (M +H)".

/' N N
N= N N/
<o
T \sime

D) 3-Fluoro-4-(2-(pyridin-3-yl)-1-((2-(trimethylsilyl)ethoxy)methy!)-1H-
pyrrolo[2,3-b]pyridin-4-yloxy)benzenamine
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C N NN O-SiMe3 O
4-Chl oro-2-(pyridin-3-yl)-1-((2-(trinethylsilyl)ethoxy

WO p@blogdede 1H pyrrol of 2, 3-b] pyridine 10 Argon RaEUS2005/022682

bubbl ed through a m xture of 4-chloro-1-((2-
(trinmethylsilyl)ethoxy)nethyl)-1H pyrrol o[ 2, 3-b] pyri di

(toim | LyL) ethoxy) Tethyl ) - L pyr r ol o py! _
(6. 97A3?f Xt of 312 ré%(@%% ,31@ AWQ&‘%%%&?%’%E‘W’%% yD
PH. pyrrobd [2 BFhlpiridine (3,2 £18.9 mrhilpRefiydroiddfifroptencd (BE9 g, 17.8

oL} g DI AR 4o o1tk Hommel ANVE( LRI Vs REghT n atraled tube
émteﬁt"tﬂf@r 3248, xltﬁérlﬁlég%% eﬁ's Eﬂﬁﬁt@&l V&)ﬁ\ﬂ.ht]i‘lo_%ff%ﬁ fﬁféged’\@ﬁﬁﬁ%ﬁ a short

saturated ag. ol uti on. etit

pahpiCelde WamOpie).i Thefilthye &hsawhshed withrd % hq ANBCEyrsapitipn and
Et OAc/ CH2C12) to

éﬁ%ﬁ%@? §9|Qu- é%%’é%wwoayd Has awiféqﬁ;yf 3%%%@%95?%%&3%@@@
5P 50 0¥ G 10 S R OISR AP IOIE B HoeriBin gt 299

gy ¥ Aes)hy lalightbrown solid. LC/MS(ESTY) m/z 451 (M + H)".

pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) benzenanmine - 172 WO
2006/ 004636 PCT/ US2005/ 022682 A mi xture of
4-chloro-2-(pyridin-3-yl)-1-((2-ftri rret,wzl silyl) et hoxy
)met hyl ) 1H pyrrol o[ 2, 3-b] pyri di ne g, 8.9 mmuol),
2-fluoro-4-nitrophenol (2.79 g, ; nmol ), and DI PEA

(3.5 nm, 20 nmmol) in NMWP (15 nL)jwas heated in a
seal ed tube at 185 C@imhe m xture was
diluted with Et QAc and fi ed tbrough a short 5 pad
of Celite(r) (EtQAc). W fiﬂtraltle was washed with 5%

ag. Na2CO3 solution and dried over MgSOH. The title

B P 08¢ FudRs4-2+(pyridid-3yl) EBpirroll[ 2, 8vb ] piwidineg-0gr aphy
(silica gel, 100% CH2C12 to 50% Et OAc/ CH2C12) to
af f or Hlogkibenzenangne pr oduct (295 ny, 7.4% as a |ight

brown ssol it ob SARIER BdpRadig- 34 1 (MGt ty1sy)eNb By ) nBeny1)-
1 H-pyrrolo[2,3-b]pyridin-4-yloxy)benzenamine (275 mg, 0.61 mmol),
tetrabutylammonium fluoride (1 M in THF, 4 mL), and 1,2-diaminoethane (0.2 mL) in
THF (4 mL) was heated at 65 °C for 24 h. The solvent was removed in vacuo. The
residue was purified by flash column chromatography (silica gel, 5% MeOH/EtOAc)
to afford the desired 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 HC1 (0.2 mL). This

- 173 -



10

15

20

NHN 10 E)
3-Fluoro-4-(2-(pyridin-3-yl)-1H pyrrol o[ 2, 3-b] pyri di n-

wd 2008004639 benzenani ne A m xture of PCT/US2005/022682

3-fluoro-4-(2-(pyridin-3-yl)-1-((2-(trinmethylsilyl)eth
oxy) met hyl ) -
dbinfiod wad Gkr Iydphiliz¥d telifford the txke/ddngivua8 AT Salf, 22 5ng1g8%) asa

0.61 mml) 15 tetrabutyl amonium fluoride (1 M

Yelfow golidL ) H MMR ('EIEQD AB¢s.HENLB.6D (R 1LY 5 o HIZBiFS (4(d, 1H,

d for 4 h 0
Terd B A Bt/ TR Heb s Glelad Panh sde) Fragg 1 7
cqlzum mi)ovr@b@gf%hmgsv lmcﬁo(g@ﬁ 21576 e Qi i, %9& 4 HA;
afford the desired product (180 ny, 92% as a yel | ow
EEOYMG(ESIY vBUESTH hED 2 321 (|v| + H) +. 20 F)
2,6-Difluoro-N-(3-fluoro-4-(2-(pyridin-3-yl)-1H pyrrol
o[ 2, 3-b] pyri di n-4- yl oxy) phenyl ) benzam de,

hydrochl ori de salt To a;gg%
3-fluoro-4-(2-(pyridin-3-y yfpf%]pyrrolo 2, 3-b] pyri din-

4- vyl oxy) benzenam ne (15 ng, O. nd pyridi ne
(0.2 mmol) in THF at 0 C

2, 6-di fl uorobenzoyl chloride
reaction mxture was stirre
concentrated i n vacuo,
purified by pre tiv '
were | yophilized(to Ai ite TFA salt, which was
di ssol ved in smal N=anoupyf of” MOH/ H20 with 1 N HCL(O0. 2
m.). This - 173 WD 2006/ 004636 PCT/ US2005/ 022682

sol ut i onNVyBFlidred-(3-apiridinZBel) 16 -piifroldf2,3Hdpiidined-
conpound (HC1l salt, 12 , 4899 as a_ _yellow solid. 1H
NMR (CD3CD) 8 9.29 (Fdoxylphenybngotingmiddy j = 9.6 Hz),

The

and fhe resulting residue was

The desired fracti ons

33 Ml i iy, g o

1ﬁ) 4, 332(5411E%Z)9 0078 5@(& ﬁ@) 8mo (éH)H J=30-Hz)080.30 ma, B3t)7=6.8
z 5 LCO MS(ESI+) iz 461(M+
H)Z)FS]@@\&@LIE,%B79\%(<1¢> HM—JTNSQZ &z oW, 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)".

EXAMPLE 239
F N §
TITT O
/7 \_/ |\
N= NN

H
N'-(3-Fluoro-4-(2-(pyridin-3-yl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)phenyl)-N°-(4-
fluorophenyl)malonamide, hydrochloride salt

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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N-(3-Fluoro-4-(2-(pyridin-3-yl)-1H pyrrol o[ 2, 3-b] pyrid
in-4- 10 yl oxy) phenyl)nicotinam de Prepared in a

waovsloadezsranner as Exanpl e 237. 1H NMR ( CD30OD) PGI/9SB85/022682

(s, 1H) 9.33 (s, 1H), 9.00-8.90 (m 3H), 8.79 (d,
1H, J= 5.2 Hz), 8.31 (d, 1H, J= 6.8 Hz), 8.12-8.05

g'm.) ?ﬂ% hpét)uregxyg%gm#ﬂi n%‘% 2h2e ﬁrg x@:r j%d'%r) Qﬁd ﬁﬂa reéll‘.[he was

E\%&ﬁ %re parbtive H)LC. lIﬁéNEf(lEﬁlfﬂa)ctmﬁszwéﬁlyc(phhhzeﬂl)ta- glve B5vhite
g SSHH F/ NN r Y--YOF

NFA(altFwhishovas dissolved i apall amgunt of M%}%{@Bo‘%}l@h 3NHEY 92 mL)
ﬁ!g,‘ﬂlrygg%lhaﬁ’ %gal%@g? tﬁe%f %c%mgol.l#&) I@@p :1% ?%Io%@’%?bsd?yellow solid.

1INMR' @DA O - P2ys (sd!lH) %aql od 1 wrsmoH@I 3, 19 (a] m{udsmﬂz)
4-yl oxy) benzenam ne (1 05

B2arq) BI2B7p,7 Bz)( &Ooﬂddadﬁbdh%&ﬂvl @inlm,) 7 §2é%pi%planb2 t13

4 dlé?r% 5:@ A @@%ﬁﬁﬁﬁwé%?%‘ %@ ad]géd 6.72

%§%§ 3 L1 MO PARSS ANARIGTPCT/ US2005/ 022682

‘ture was stirred at rt for 2 h,
concentrated in vacuo, and the residue was purified
by preparative HPLC. T actions were
| yophilized to give a V\ﬁ%?gi)ﬂgrﬁﬂzé whi ch was
di ssol ved in small anmount of McOHLRRO with 1 N HO
(0.2 m) and lyophilized to affolid 4he title conmpound

(HCJ salt, 12 ny, 42% as a ye owN§051H NMVR
(CDBOD) 8 9.25 (s, 1H), 8FNH1H s 7 He), 8.72
(d, 1H, J = 5.4 Hz). 8.25 = 6.7 Hz), 8.00
(dd, 1H, J = 8.1, 6.1 Hz)o 782 (dd, 111, J = 12.1,

U 7.40-7.32 (m 3H).
17(d,] 1H, J = 6.72 Hz), 3.48
7§00 (M + H)+. 10 EXAMPLE 240

1.3 Hz), 7.53-7
7.00-6.95 (m 2H]J,
(s, 2H); LC M5(E
N+ F~ N-1 OF O\ A
6-(4-Fluoro-phenyl)-1-oxy-pyridine-2-carboxylic acid [3-fluoro-4-(2-pyridin-3-yl-

(

1H-pyrrolo[2,3-b]pyridin-4-yloxy)-phenyl}-amide, trifluoroacetic acid salt

X

o
HO,C” "N

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,COs was purged with Ar gas, treated with Pd(PPhs)q
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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N N 6-(4- Fuuor o- phenyl)-1-oxy-pyridi ne-2-carboxylic
acid [3-fluoro-4-(2-pyridin-3-yl-
WA BH0pW4666 O[ 2, 3- b] pyri di n- 4-yl oxy) - phenyl ] - am P&T/US2005/022682
trifluoroacetic acid salt HXR2C F 15 A)
6- (4- Fl uor ophenyl ) picolinic acid A solution of
vacl, an@ thei realliiny skt evaf pufiedshy flfshroobimn éhrdmiatsigyaphpi on

Sma@&g‘%{ll?!ég{;tg%twﬁngfagkoo%?cﬂlow'\elg%]cﬁsgg@@[’&ﬁﬁg A th
(P50 |9 A FRIRL R yRab R0 10 Sl th B3GR

Iﬁﬁbﬁamgq White Y6151, t HENMR a0DODY& 8. au(ﬁmmrf 4 as7 Hﬂ)h@ 94-7.87
reaction m xture was heated at 100

(seaFRd Tk 1 Haddi 1.7 &1l 7. 18 (toHdnb= &&%n s MESE /g 3 (M +
) and Pd(PPh3)4 was added, and after purging with Ar

Iﬁs it was heated at 100 C for 4.5 h. Trifl uoroacetic

acid (20 nL) was added to the reaction and the

m xture was concentrated in vacuo. MeOH (150 nlL) was

added to 25 the residue ad he insol uble material was

filtered. The filtrate wa8 cgocentrated in -175 WO

2006/ 004636 PCT/ US200%7:02288 o, and the

resul ting residue was purifoed QA ash col um

chromat ography on silica gel eluti ng w th Et QAc/ MeCH

1) i deGiiNNae (14:30:1) to afford
lﬁi d6e£| ré%%&%lﬁ(l 0 g, 40% bgsed on bori nane
st ar tAlmgxtumbﬁuhe @hc)ohasc asidviririvetiwodtioe (1.81gNAR I(@@b(ﬁ)‘zlﬁ’m

((ldz g)lq(qd ng-CPB;A g l-IE) ~70|7_g ?I‘.cgm(‘ fé‘?drfﬁ-}) CE éﬂ}é’l@ (30 Wéz Wwas stirred
%E'(S{X} E| uérAgpﬁoﬁﬁq Na,HBO; 0.8Q2 bndNi-EPBAK1.0B) were added to the

) P col'ini ¢ aci d- N-oxi'de 10 A m xture
@hctidheniiure hihd itov acsticed éoridiastirt eNadhiR@y (0. 9 agd m:CBBA (0.5 g)

RrecEsmpin el a‘qﬁ%@f% et e it oy gty GCH
Qé@ %ggl a‘hh?ﬁ@ laq Naet b %56 ng_,) Wi Hﬁie@:@/ﬁhé hiu@)anWekee

reaction xture and it was stirred for

Srghnialayet wad\espalaRH, (flebogy Mgl adeCIéBséen(u@t&ﬁ igyacuger Ehe

aanaddedtothe reaction m xtur d
@?ﬂ{a@ way Byiiierhey flgghcepimn | hromat)égyapﬁy on sﬂ1ca g\l\faslutmg with

EtOAc/MeOH/HOAC (70:24:6) to obtain the desired product which was contaminated

with m-CPBA. This impure material was purified by preparative HPLC to obtain the
desired product (175 mg, 16%) as a white solid. '"H NMR (DMF-d,) 8.45 (dd, 1H, J
=8.3,2.2 Hz), 8.15 (d, 1H, J = 2.2 Hz), 8.13-8.00 (m, 4H), 7.45 (t, 2H, /= 8.7 Hz).

(8] 6-(4-Flu0ro-phenyl)-1-oxy-pyridine-2-carb0xylic acid [3-fluoro-4-(2-
pyridin-S-yl-1H-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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15 (160 nL) and 2 N aq. HO solution (50 nL) were
added to the m xture and the organic |ayer was

waepanateed, dried over MgSO4 and concentrat ed POT/VSZ0D022682

The residue was purified by flash col um

chromat ography on silica gel eluting with

xR (e St ddQAGo ¢ Qeidferaiurd oventithi amdidoacab@siedander reduced
product which was cont am nated with

CPBA. This,
rreAsuEe ThA fequs WkisiGH by insepapive déf Soyt{aed (e desirgl product

L 21h S SRR TD o P08 3o

13{)29 B%Xs 181)1%5 (Jd 1H‘|J =Jz)1 A r&)Zs 5#)d, 18, X387 02),(949 &) 1H, J =
%2 (242 He) <8r2@ (ghlaldyl a=515- Yy Spl)?r(ﬁdi,l W& J= ER2bdR A 8.8 2 (m,

Br 195 6 ST LR8BI AT B RZA IR G Sy -

58 eMS]g{;:p vk 43901 @acefry'c acid salt To a sol ution of
?Mj uzgrop enz;I)plgglln?c acid N-oxide (30 ng, 0.13

mml) HOBT (16 ny), and EDCI . HC1(50 ng, 0.26 nmol)

in DM (4 nL) at room s added

3-fluoro-4-(2-(pyridin-3- WWF Io[2 3- b] pyri di n-

4- yl oxy) benzenam ne (40 ngy, 0,4 Compound E of

Exanpl e 237). The reaction - 176 V\D 2006/ 004636

PCT/ US2005/ 022682  ni xt ur e t room

tenperature overni ght. and cogpceryf nder reduced
pressure. The residue v@-- ridied by“praparative HPLC

to afford the desired g ct (20 ng, 24% as a beige
solid. '"H NWVR (DVF-d S714.07 (br s, 1H), 12.64 (br
s, 111), 9.35 (s 8.65 (d, 1H, J = 4.4 Hz), 8.53
(d, 1H, J =7.7 8.49(dd, 1H J =5 8.2, 2.2 Hz),
823(d 1H, J =% ), 19(dd,1H,J:132 2.8
802762(n*1I ,755(t 1H, J = 8.8

Hz)
7 43 éﬁf El\é%(} P _I%-é-%ﬁ%nqxészzzcﬁoxﬁg aci® ﬁ%ﬁo& %ﬁf—
N;'lperollo[fSJb]ﬂ‘yrli'ﬂlﬂ-EyloQ')\bhélﬁfl]-bﬁilde, trifluoroacetic acid salt

Fl uor o- 1- ox ridine-2-carboxylic aci
[ 3-f 1 Tor golnu(qqpﬁg (3 -fluorop eny )picolinic acid N—ox?dey(47 mg,% 2% mmol,

EYRLRIOLER o PLRME A Howt ©X9he P BRABDCIAEAB0 me, 0.31 mmol)

roace Utl on

@ LJQMFf(h WD) QP Feymy teniiegMhieni s addédi4 i Bbpyeteld[2,3-bipyridin-20yloxy)-
3- ﬂuorobenzenamme (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-d,) § 14.07 (br s, 1H),
12.14 (br s, 1H), 8.49 (dd, 1H, J=17.7, 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),
7.57-7.52 (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(ESI') m/z 536.1 (M + H)".

EXAMPLE 242
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Conpound B of Exanple 240), HOBT (20 ng), and
EDClI . HC1(60 ng, 0.31 nmmol) 15 in DMF (4 nL) at room

w0 eopposBar e was added PCT/US2005/022682

4- (1H pyrrol of 2, 3-b] pyri di n-4-yl oxy)
3-fl uorobenzenam ne (50 ng, 0.20 mmol, Conpound B of

Exanpl e 132). The m xture was irred at room
tenperature overni ght and condentiated under reduced
pressure. The resulting r@"ﬁdg. ;\)kl poei fi ed by

preparative HPLC to afford t'ﬂe de:,}?Ir oduct (68
ng, 12% as a white Sold lw'.

) S 14.07 (br
s, 1H), 20 12.14 (br s , 8.49 (dd, 111, J= 7.7,
1.7 Hz), 8.26 (d, 1HO"J=6.1 Hz), 8.18 (dd, 1H, J =

12.7, 1.7 Hz), 8.02-296 (m 3H), 7.84 (t, 111, J =
8.3 Hz), 7.67 (d/ ™ =8.8 Hz), 7.57-7.52 (m 2H),
7.43 (d, 2H, J =\8- ), 6.62 (d, 1H, J = 6.0 Hz),
6.46 (d, 1H, J =H2.8 Hz); MS(ESI+) mz 536.1 (M +

PCT) US2008/ 03 BB rejolp H gl o fforpphenyl-1-
B fbphbbi4lokel ok Ailfydtbpyiide:s-dasblosanildes ofiflueroapétingdid salt

fl uor ophenyl ) - 2-oxo-1, 2-di hydr opyri di ne- 3- car boxam de,
trifluoroacetic acid salt H3CO2C O 5 F A
Met hyl

1- (4-fl uorophenyl) - 2-o0xo-

| ate To a solution of rl%?é
2- ox0- 2H pyran- 3- car boxyl ate (2.31 mmol ,
Aldrich) in THE (40 nL) and DMF (10 nlL) at rt was
AgldedMethylucemuorophenyl)-26%ogl,2-dilsydrapynidingnitcanhoxylate
reacti on m xture was ?‘tirr for

.5 h,
4- f | uspasaiutippef methyh E ‘BY%‘“T%? %f(y\l,%[g (iai‘ﬁg,clhsangpol,
ﬁ%&%Tg@%ﬁ@m%ggﬁF HeLnB) 86rt Sias 28deaPilhoroanitin{Ae g,

he reaction m xture was stirred at_rt
QY @frRbIgNind tHkorehdiion miant vos stired for@.Sder Bo itckueropnibige

HC1(50 nL) and Et QAc (150 nl). The E Ve,

brspnedicdeilorandviiiEAI s Hget RGN 5 R tRmeD
gr}(? BI\E}I% '(12-6h rgg) at it. The reaction mixture was stirred at rt overnight. To the
reaction mixture were added 1 N ag. HCI (50 mL) and EtOAc (150 mL). The EtOAc

Ndr ri di ne- 3- car boxy

layer was separated, and the aqueous layer was washed with EtOAc (150 mL). The
combined EtOAc layers were dried over MgSO4 and concentrated in vacuo to obtain a
semi-solid material (~4.4 g). The crude product was dissolved in ether (100 mL) and
methanol (15 mL), and the solid which formed after stirring was filtered off. The
filtrate was concentrated in vacuo to 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. IH NMR (DMSO-ds) 8 8.23 (dd, 1H, J=7.2, 2.2 Hz), 7.57(dd, 1H, J =
6.6, 1.7 Hz ), 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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conbi ned Et OAc | ayers were dried over MgSO4 and
concentrated in vacuo to obtain a 15 sem -solid

woraioe/ossBe (-4.4 g). The crude product was di sSPCT/E82005022682

ether (100 nm.) and nethanol (15 nL), and the solid
which formed after stirring was filtered off. The

filtrate was concentrated in cuoto afford the
desired product (2.95 g, 809 sem -solid, which
was sufficiently pure tg ext step WIthOUt
further purification. HNI\/R( ) 8 8.23 (dd,

1H, J = 7.2, 22Hz)757(d *20 6.6, 1.7 Hz

, 7.32-7.34 , 7.17 (1 He 2
%l 11+(4 F lwmglr!nemd)- -0Xg: lséd(lydrmr"iw%%ﬁr}’Oﬁg'@ ‘ﬂ‘g

6 r{nxl‘e_ur%fz 18nethV\P1 %Q Qﬁ{opo%ﬁ@l%ﬁ) Pkb l.iSZ Qﬁﬁ/d%%ﬁaﬁle—
fa:é&g‘f b BREAY k) tPm@iedy dnd2 Nidgy NaOBl(@i Sinhp iBmethanelx(§0 mL)

Id A mxture of nethyl

ag tirtddssmolondy ITo. the ssestion TUEPRyHRsHASIFE aPpRe HECL (1 mL) slowly
baxyl at de.2
R SE  BinRuf Sy B B Phpa i

HeR ohtaihi tHE BesiRE aﬂ cduok1 g)i ayduamohd
E?lo%y&e{i%a{nﬁﬁfgel rr?ng at r? TI’?e Ciiri'em pitate Elm ch

fThe fikchtevevas Eorlcertraset] inwashed Thg lfeﬁ1dge gras mixeds yish pyater{p@ ml)

st 6Pkl a5 PO el

3th of eth
FREH B BRSSP e

@Bﬂaﬁﬁa W%Eoﬂ\&ﬁ%dlib@(m:’bdng,anmmﬂﬂgt 8200).n' H AR (DMRO- da) 0 8.47
residue was triturated with a
GhLATh T B3 27 B0t 1 GHE T8, g ot o 73045t 380, 182

%I)’/‘) %?ﬁ%ﬁ%ﬁl 7@ % )4§\4§ %‘Zi“) ;11)"234 23 lvgg%{):nZ 2

7.42 (t, 2H J 88Hz)678(t 1HJ:71
Hz;I\/SESI 2z 234.2 (M +
m;)% 4- (M%n E%I?I&gflrvleg[zai b]pdyﬂlwrglﬁxvr%ﬂwr@hﬁwé s@renyl

fI uor 3&5‘\‘?639‘“3“3@ %%O'Il 2 dily H 5{%}?‘? |cr?gb%xaélélﬂ g’ot){élﬂ%mggaceuc
trifl LﬁQ{(pg:lﬂ@tl c acid salt To a solution of
1- (4-fluorophenyl)-2-o0xo-1, 2-di hydr i ne

Pbhidsorrigies 3By
lic &k asqlidomef, -G ﬁ@orﬁplaﬁnyl) dexer 1 2a3BhygppyILyge-S-carboxylic
taé’(‘lip(gggi‘% &)éf%&l%&dég%% &?)D mg) L EBCPM:CI((%@% 204 HAA8N) in
4?1(4% XY 983 te’%nﬁ&rﬁufd \ﬁ'dtsfhdﬂc&hQXH)pyﬁﬂlo[Z 3 b]pyndm 4-yloxy)-3-
uor obenzenam ne ny, 29 mmol ,  Conp Ig r]r? fl“
EpnqbenzdBine mﬁ)engnmam@aol,v@@nmunﬂrl?eaf BRamglp h32). The mixture

tr\ggs?ﬂ%{rq%a é{ ?oo?r}/%brgelgalg&re %ng?g%Q GRDLSRE Sttt i AEHS TH  Rsulting

residue was purified by preparative HPLC to afford the desired product (71 mg, 43%)
as a beige solid. "H NMR (DMSO-de) 6 12.04 (br s, LH), 11.96 (br s, 1H), 8.52 (dd,
1H, J = 7.2, 2.2 Hz), 8.08 (t, 2H, J = 5.5 Hz), 7.96 (dd, 1H, J = 12.7, 2.2 Hz), 7.55-
7.53 (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, LH, J=6.1 Hz), 6.46 (dd, 1H, J=3.3, 1.4 Hz),
MS(ESI") m/z 459.1 (M + H)".
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residue was purified by preparative HPLC to afford the
desired product (71 ng, 43% as a beige solid. 1H NWR

WO DMEO»@8) 8 12.04 (br s, 1H), 11.96 (br s, 118QT/US2082022682

(dd, 25 1H, J = 7.2, 2.2 Hz), 8.08 (t, 2H, J = 5.5
Hz), 7.96 (dd, 1H, J = 12.7, 2.2 Hz), 7.55- 7.53 (m
2H), 7.84 (t, 1H, J = SESAMIPLE72483 (dd, 1H, J = 8.8,

1.7 Hz), 7.38-7.32 (m 3H), 6.67Z (t, 1H J = 7.2 Hz),
6.43 (d, 1H, J = 6.1 Hz), 6. 1H, J = 3.3, 1.4

Hz); MS(ESI+) ni/z 459.1 ( 9 WO

2006/ 004636 PCT/ US2005/ 02268 SON F/

NCH O ON H N 1-Oxy=6-pher¥ ; Byri 2-carboxylic

acid [3-fluoro-4-(1H pyrffol B[ 2,5-
b] pyri di n- 4-yl oxy) - pheqryN~am de, trifluoroacetic acid
salt 5 HO'N OA) 6-Phenylpicolinic acid A m xture of
6- br onopi col i nic i .02 g, 10 mmol ), phenyboronic

acid (1.22 g, 10 ), cesium carbonate (5.00 g) and
PdC12 [(t-Bu) 2P(Q#)] (70 ng, 10 Conbi Phos

Catal ysts, Inc. Princeton, NJ) in DMF (20 nL) and

wat #:0XyB36phenylepynidingdcanboxylnracith B3-Hnerdd41d pxroloi;3-

C for 24 h. The reactiqn S i.nco ete and  di ot
progr es sbﬁyfﬁ%'ﬂ?ﬁ?’éy)fﬂ?"\é\'ﬁ% ErirHuorfaetisas %d %&Qed

Et QAc (200 nL) and 1 N ag. HC1(40 nL). The Et OAc

| ayer was separated, and the aqueous | ayer was washed
with Et OAc (150 nL). The cgAbined Et OAc | ayers were
dried over Na2SO4 15 agl cagcentrated in vacuo. The
resi due was purified by pfepHraf) HPLC to afford

the desired product (350arg, 18%._28 a white solid. 1H
NVR (CDC13) S 10.45 (s, 111), 8.18-7.96 (m 511),
AB1-G-PadnflpicoBhicaciD ' N+ O O 20 B)

6- Phenyl pi col i ni c aci d N-oxide L
A%nir;(ture of 6-bromopicolinic acid (2.02 g, 10 mmol), phenyboronic acid

(1.22 g, 10 mmol), cesium carbonate (5.00 g) and PdCl, [(#-Bu) 2P(OH)]; (70 mg,
CombiPhos Catalysts, Inc. Princeton, NJ) in DMF (20 mL) and water (3 mL) was

purged with Ar-gas and heated at 110 °C for 24 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 BtOAc layer was separated, and the aqueous layer was
washed with EtOAc (150 mL). The combined EtOAc layers were dried over Na;SO4
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, SH), 7.51-7.53 (m, 3H).

|

3

=
HO X
I
0] 0}
B) 6-Phenylpicolinic acid N-oxide
A mixture of 6-phenylpicolinic acid (150 mg, 0.75 mmol), K,HPO4 (600 mg)
m-CPBA (300 mg, max 70 % from Aldrich) in dichloroethane (8.0 mL) was heated at
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A m xture of 6-phenylpicolinic acid (150 ng, 0.75

mol ), K2HP04 (600 ng) m CPBA (300 ng, nmax 70 % from
wa@\b@wioetsye i N di chl or oet hane (8.0 nlL) was heat eBICHUS2005/022682

-180 WD 2006/ 004636 PCT/ US2005/ 022682 60 C for 1.5 h.

Addi tional mCPBA (2 x 300 ng) was added and the

X% S AdBd f i

@x?gﬁil ﬁs %url n%ljn 1;ﬁ%r gf)(ajrvgtl HPL&E&] g’?f%gl?{gﬂe was

hMed:iﬁsﬁOr%HfopﬂOGMﬁI Thd 1dctich n@&u%w Lﬂlﬁ&ﬁlb@@r atﬁfe HPLC

1H NVR (DMF-d7) 8 8.57 (s, 1H), 8.43 1H, J=

fq3fforg tllecﬂeﬁlr%pl(qdvctﬂﬂdw g, 68 %6) 257 W(hife sghsi B NyIR (DMF dz) &

FI7Y OBpER S Yl 22013, ST S84 557 57 (m, 310

5 b] pyridin-4-yl oxy)-phenyl]-am de, trifluoroacetic acid
salt To a solution of 6-phenyl picolinic acid N-oxide

(325 i Oxy-6+ z’hnn@ll-pyndi@em-ca(rboxm)acuamﬂﬁm 44U EiyPolo[2,3-
Was a@ﬁ’é’& in-4 YIOXY)%HSIF] amljéié,) trﬁ'luorrggc@tlce nPcF sa:il ure 10

4- (1 |
; e( (45 HTBrl};sBRJUGB of g‘ﬂﬁ]:ﬂ’ﬂ%grgr%ﬂgﬁ %cﬁi ngiﬁ)de ¥4 Jn%g@ ?g%ﬁ@lﬁlh%BT

20avg), emd BDLL iH@i (hR(mgy 114 extnel) i DY (3t.5emlhé mbtaohetemperature
10 Ridle N urdlp ehb iy pir Soreereatins Bhane. 0.16

ﬁNﬁwgl ?k? DNFﬁﬁ%dﬁiseﬂEﬁém 132 Esé‘jg Tt%”réﬁct@ﬁ fﬁxﬁﬂ% s a%él@ﬁ)rwn

Bmperatud ovamirght dnd:co'/hcentratecBmszWo 1’Eh68reﬁtsﬂlt1(1g resid'de vdas—pumfled

%}'hsregt t’ive?HégC(tg %ffol he jleSJ.r pyoq.qf (326711‘1'_%,)7;4(76)&8 al\pah1terol1d

o g P31 5,10 B0 1 S U3 1 .

15 $Mfd H)Hu =E9<AM}1;B Peddd, Q{N] =A4/8, RAH1z)\ 7I95C7 SN O3, .83 (t,

I(;f Pyrr ol oq[i)23b]§)yrdn4élox -3-fluorop henyl
Hﬁlp P €31 adl. de 3.6t k-2 Hayor-ohd 1|(@la§ﬁ)06§@[c’£1 J=55

Lyt 0.24
RSBl SR MRESE WL Al 52 g *ana
EDCl . HCl (155 nm, O81mm|) in DM (3.5 25 nL) at
roomtenperature was added

4- (1H pyrrol of 2, 3- b] pyr ESAMFPLE 244)) - 3

20
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 mL) 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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fl uorobenzenam ne (65 ng, 0.26 mml, Conpound B of

Exanpl e 132). The m xture - 181 WO 2006/ 004636
wWEAN6BBEOS5/ 022682 was stirred at room t enper BETIUS2005/022682

overni ght and concentrated in vacuo. The residue was

purified by preparative HPLC to afford the desired

\{J@Wgrrg ’§’Oﬂ g):?%%@re %e%k 51%{]5061?51%%%?6(?&' ﬂflg_szo 1Thd\iMEidue
v‘ﬁgjurlfr%ﬁby rcpafatf&e HnglSﬂdZa)ffor& tlié]de&rdd?pr@dqlct&?.-g mg, 19%) asa

l{gﬂlt briyn gplid. éHg\I% QDmg(dg)gSr;l ﬁ% (Bt mg{) 1 1’(?@ (br By ﬁ{) $36 (dd,
R 2Bl o) o) B0 P 5. R

é4 (%8r, [rPhgmih-Nis @S0z 425.1 (M + H)*.

ydropyrldlne '3-carboxaniide, trifluoroacetic acid
salt To a solution of

2- 0x0- 1- phenyl -1, 2-di hy e qi 3-carboxy|ic acid
(30 ng, 0.14 mol, preggggﬁﬁﬁﬂig simlar manner as
Steps A and B of Exanple 242) , T (20 ng), and
EDClI . HCI (80 ngy, 0.42 nmol) |n 3 5 nL) at room
tenperature was added

4- (1H pyrrol of 2, 3- b]pygldln 4ny! uorobenzenam
ne 15 (31 ny, 0.13 mol ooqu B of anpl e 132).
The reaction m xture wag rred at room tenperature
overni ght and concentr@ted in vacuo. The residue was
purified by preparat HPLC to afford the desired
product (10 ng, 14 %)| as|a beige solid. 1H NWR

(acet one- d6) b1341 s, 1H), 12.32 (br s, 1H),
8.66 (dd, 1H J = %1, 1.6 Hz) 8.43 (d, 1H, J =

iy 410 ?1%8%;(1-5%» %?’b]p}'rbd)ﬁ% %gx%) iﬂhé}@plﬁangg A éﬁb ﬁﬂenﬁ -1,2-

6.6 Hz), Gih yridilte-3&arbéxinide) mtnwaea«(eac aﬂd salfy =
3.3 Hz); MS ESr'g

182 90 oD DO SSRORCTh b Gy BYS BB SRR A (30

mg, 8 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-(IH-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, J = 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 (d, 1H,
J = 3.3 Hz); MS(EST") m/z 441.1 (M + H)".

EXAMPLE 246
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N-(4-(1H Pyrrol o[ 2, 3-b] pyridi n-4-yl oxy) - 3-fl uor ophenyl
WO 26084836- phenyl - 1, 2- di hydr opyri di ne- 3- car bOREIUS®)5/022682

trifluoroacetic acid salt NH H®R2C 5 0 A

2- Oxo- 5- phenyl - 1, 2- di hydr opyri di ne- 3-carboxylic acid A

m xture of 5- brorm 2- hydr oxyni coti acid (436 nyg,

2.00 mol, Syn. Comm, 19 (3&4), - 559 (1989)),

phenylboronic acid (248 ng, 2.03 maet), Cs2CAB (1.20

g) and PdCl12 [(t-Bu) 2P(OH)] 2 (170 ng, Conbi Phos

Catal ysts, Inc. 10 Princeton, NJ) «nYDVMF (10 nL) and

water (1.0 nmL) was purged wth Arligaguand heated at

110 C for 6 h. Additional phenyfborgnic acid (75 ny)

was added and the nixture’;zs keated at 110 C for 5

h. To the reaction was adA f3 nL), and the

m xture was concentr at ed acuo to a volunme of -12

nm.. The m xture was purl?led by preparative HPLC to

afford the desired %?:Eﬁézﬁ(78 ng, 18 % . 1H NVR (DWF

1

15 d7) S 14.8 (br s 3.8 (br s, 1H), 8.73 (s,
1H), 8.46 (s, 1H), 7N7TANE, 1H J = 7.2 Hz),

7.53-7.42 (m 3H), 5781 (s, 1H). B)

N'Ig‘tzl-((ﬂi"W‘i‘f)ﬂ?fi%iéyﬁﬂlﬁw-yﬁkﬁ)vmbbmﬁen?l)ﬂ- oxe-Ggihenyl-1,2-
) - 2-'0x0- 5-phenyl di hydropyri di ne-3-car boxam de -
183 mzdﬂ@ﬂ@mw@m@éwmﬂ@ﬂmmwlé% W on
of 2-o0xo0-5-phenyl -1, 2-di hydropyri di ne- 3-car boxylic
acid (35ng, 0.16 mmol ), HOBT (25 ng), and EDCI. HC1(80
mg, 0.42 mmol) in DMF (3.0 nL} = roomtenperature
was added 4- (1H pyrrol o[ 2, 3- bj i di n-4-yl oxy) - 3-

fl uorobenzenam ne (30 ng, 0.1 pl , Conpound B of
Exanpl e 132). The m xture 5 wagl_stirred at room

t enper ature overni ght and congen rated in vacuo. The
residue was purified by preparantve HPLC to afford
the desired product (12 m¥£13% as a |ight brown
solid. "HNWR (CD3OD) S 8.81 (&® 1H, J = 2.8 Hz), 8.17

(d, 1H 8..00 2 2 Hz)
Aa (%Oxgﬁ-pgelgl-gl%dlﬂgslroﬁggng%;? tgoxyll%é)cﬁ} 6 80

IH J g x'ﬁré’gf)S—bl@n?@Z@@droiﬁnc&lmc Bcid (4%)mg62 ﬁ@lrr(rmbl Syn
1H J = ESI+) niz 10 441, Ha)

Comm., 19 (3&4) 553 559 (1989)) phenylboronic acid (24 mg, 2 03 mmol),
Cs,CO3(1.20 g) and PdCl, [(+-Bu) ,P(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-
d;) 8 14.8 (br's, 1H), 13.8 (brs, 1H), 8.73 (s, 1H), 8.46 (s, 1H), 7.74 (d, 1H, J=7.2
Hz), 7.53-7.42 (m, 3H), 5.81 (s, 1H).

B) N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-ﬂuorophenyl)-2-0x0-5-phenyl-
1,2-dihydropyridine-3-carboxamide
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EXAMPLE 247 H NF/ NCHO ONN H
N-(4- (I HPyrrol o[ 2, 3-b] pyridi n-4-yl oxy) - 3-fl uor ophenyl
WO 2@sloetsde/| - 4- oxo- 1, 4- 15 PCT/US2005/022682

di hydr opyri di ne- 3-carboxam de, trifluoroacetic acid
salt To a solution of

5- benpyh sélu@éﬁpofiz-éx@hsMf%gyznmmldmmwbmqlmmm (35mg,
(35 ng, 0.1 and in DVE (2.5 (7\@
@16 mmoka QBB &P and{@DQI@Cl@emga 0422 THARSD) D AYIF §98dnl) at

wbudrbiuabEn: Rep R g A oy o

FX3HRnSenkddie (3D g ® 8L hint), ConpdutidB of BRanpltilB2Ed hatmixture
rt for 40 h and concentrat ed in vacuo. The resultin

g,
5 wesitied ahveem pumefaner@ olygrogghé prd eqricoriratps] & wasuef 1B gesidue

the d red wg@ﬁ?&n&?fﬁ‘gdeﬁﬁ%ﬁ%&eﬂﬁfé '1%’?) ég‘ﬂ

ﬁﬁ{gb@@%&m SHQ\?M &D@lb)alsmgdﬂrﬁa)-zgﬂzz 8@7 (dU'IlH J=66

8.03 (dd, Hz) 0 (d
HY), 8.00%dR. 199, W) 12.8, 218 Hz), 1094 @, 1BH] = 363 H2), (7@62-’190 (@, 2H), 6.80

Rt ey - % it 6520 W p 6 a8, 654 <d\,ﬁ;?fgo§%&-g§6y§§&sr> "
10 %HTQ\%Z_I_OQ 022682 EXAMPLE 248 ON FN Ol 1+ ~ 1|

N-(4- (I H-Pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) - 3-f | uor ophenyl

) - 2-oxo0- 1- (pyridi n- 3-yl
1, 2-di hydropyri di ne- 3- c%r’%%ﬁﬂli‘d%‘w trifluoroacetic
acid salt N H3CRC

74 I \
/
ﬁ N

N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-5-benzyl-4-oxo-1,4-
15 dihydropyridine-3-carboxamide, trifluoroacetic acid salt
To a solution of 5-benzyl-4-oxo-1,4-dihydropyridine-3-carboxylic acid (35
mg, 0.15 mmol) and HOBt (30 mg) in DMF (2.5 mL) at rt was added EDCIL.HCI (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
20  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) 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 = 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 (4, 1H, /= 1.6 Hz),
25 3.81 (s, 2H); MS(EST") m/z 455.1 (M + H)".
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IN A Methyl
2-0x0-1-(pyridin-3-yl)-1, 2-di hydropyri di ne- 3- car boxyl a

WO 2006004360l uti on of met hyl PCT/US2005/022682

2- 0X0- 2H pyr an- 3-car boxyl ate (462 ng, 3 nmol, 10
Aldrich) in DMV (6 nL) at rt was added 3-am nopyridi ne
(282 ng, 3 mMol ). The reaction m xture was stirred
overnight at rt, treated with EDCl.HC1(650 ng, 3.4
mol ) and DVAP (200 ng) EXANPLER480or an additional 24
h, and concentrated in vacuo. The residue was purified
by preparative HPLC to afford tfpe desired product (980
ng, 95% as a beige solid.04 N( 3) 5 13.00 (br
s, 1H), 8.83 (br s, 1H), 8.74i (bri 1 1H) 8.29
(dd, 1H, J = 7.2, 1.7 & 3-8, (4, /J 8.3 Hz ),
7.73 (dd, 1H, J = 7.7, Hz ), 7.66 (dd, 1H, J =
6.6, 1.6 Hz ), 6.42 (tg J =7.1 Hz), 3.87 (s, 3H).
\' N\ HO2CIN B)

2- Oxo- 1- (pyri din- , 2-di hydr opyri di ne- 3- car boxyl i
c acid 20 A m xtu t hyl
2- 0x0-1- (pyri di n- Cﬁyl W1, 2- d| hydr opyri di ne- 3- car boxyl a
te 98 and N_ Na
ﬁé%élﬁrﬂ’ymbo[ﬁi_S)b]M@dm-ﬂryllw)ﬁrﬂ\“tmpbwlgkmwl"FH"lqll’é'f”'y')

mxt ur o LS BBRE AR RAR el B s PRI

concentrated in vacuo to obtain the acid (1.0 g, 100
% as a light yellow solid containing a small anount
of NaCl. This material was {s directly in the next

step wthout further purificatNno 1H NI\/R(CDSO)) S
8.85 (d, 1H, J = 1.7 H©0:LE. (ﬁ = 4.9 Hz),
8.59 (dd, 1H, J = 7.1, 17qu ﬁk(d 1H J = 8.2
Hz)810(dd 1H 5 J = 2.2 )779(dd 1H, J

z 217 Zﬁ 2'-'373(}1 @[?'_ﬁ%lﬁIS-yl}ji,,Z’-dlhydﬁo&'ﬁﬂihe -E&rBGiylhte
N- (4-Ta H-sﬁiymo@ Db{nzthal BoREPYFaa-3yqaphoyylate (408 s SHempl
iR ADNE 7oty % iy SR S AR (R o o). The

fehtddnUBlPae Slak GtiAsd slvenéh hSald, trEfed wiol EIbCDHOD{650 mg, 3.4
2- 0xX0-1- (pyridin-3-y 2-di hydr opi/rl di ne- 3- car boxyl i

mmni) Edld ]PMZXFh@OO mg])ostnm:d| fyr am gy Gopcqyirated3n vacuo.

it rtae g P et B P p o B py’3°f e Jegg eyt os0 me,
%(%Eﬁ’?ﬁé}é@%lﬁ@”ﬁ Nk @DCE) 895,000, @HWG’HB ), 8.74 (br

he reac
s, 1H), 8.29 (dd, 1H, J = 7217Hz)818(d 1H,J=8.3Hz),7.73(dd, 1H,J=7.7,

5.0 Hz), 7.66 (dd, 1H, J = 6.6, 1.6 Hz ), 6.42 (t, 1H, J = 7.1 Hz), 3.87 (s, 3H).

| X
o) S
N

B) 2-0x0-1-(pyridin-3-yl)-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. HC (6 mL) and the mixture
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25

15 m xture was stirred at rt overni ght and

concentrated in vacuo. The resulting residue was
wWQuo604sa6 by preparative HPLC to afford the deBCT/E82005/022682

product (25 ng, 45% as a beige solid. "H NWR

(DVMF-d7) b 12.26 (br s, 1H), 12.18 (s, 1H), 8.90 (d,

\;Hi!} co}rcel%re&ed HZ\)acu§to7(ﬁ)tz(1ﬁ' theldﬂld d1.67g 3109 957 }s a BebtIellowd solid
%-N 8-8.15 (m 4H), 7.72- 7.48
<(011;ta1141hdg a s@@l?an@qqnt of Nagl. _Thls matgzipl was @gd(d(yrectjy_;n the next step

S gnbhat ot U AL SRR D 1 8 e

;\ﬁ?ﬁoxgﬁi{ (,E;;s?! £121}i3 Jb.l @Xfl d'Hk748 1 a0, I § perHmhenidd, 1H,
L=%.6iy Hepy19 (ddnl‘H 3 @&Qbﬁmﬂ&lﬂ)d@SO (t 1l disrtomba);i MS(EST)
acid salt - 186 WO 2006/ 004636 PCT/ US2005/ 022682 N
MEEHE M)A Met hyl

2-0xo0- | -(pyridin-2-yl)-1, 2-di hydropyri di ne- 3-car boxyl a
te To a solution of nethyl

A? OX 024 Q- Byrla)ld[aﬁkbjpyﬁldhm-é'nﬁ@)@utﬁ‘ophmiyl)-Z-oxo-l-

dri ch) at rt was add am
(282 ﬂgm nrﬁm%l,z mdsonyea’ew éwaﬁb evﬁgfﬂg’% g‘a acid
at rt fgr 12 h and treated with EDCI . HCI (650 ng, 3.4
mol ) %% d DMAP (200 ng). The reaction m xture was

sti rred af solutidn Df days- latpytitin-suyi)- 1, 2ditty dedpytilime DvBarb@sylic acid

%fz&'g;f&é wenolL DR 61 1) (SN GBL) it BRoHier HRGHC!

s S50y S Bl 515,55

BudRbteRnashite (34 !gl0.16 néinol] Conigound Bof Eamhpi2l 3(21)] TBd:-I)e;actlon
7.32 (dd, 1H, 1 =6.6, 5.0 Hz ), 6.36 (t, 1H J =

m))tureswg‘ﬁst(rgad QB H)ovem}ggpd.yom:gptza@@ i1 yacugy Ihq:.ge;sultllqg rgmdue
yawgn%’\%&meaflrﬁtnée Ig}}BJCfo fogrdhth%i Flgs&li?glpr?c}]uecg , Cag 45‘7 jas a
Beid€s&id. 'H NMR (DMF-d7) § 12.26 (br s, 1H), 12.18 (s, 1H), 8.90 (d, 1H, J= 2.2
Hz), 8.78 (d, 1H,J = 3.9 Hz), 8.71 (dd, 1H, J = 7.1, 2.2 Hz), 8.28-8.15 (m, 4H), 7.72-
7.48 (m, 4H), 6.87 (t, 1H, J = 7.2 Hz), 6.64 (d, 1H, J = 5.5 Hz), 6.47 (br s, 1H);
MS(EST") m/z 442.2 (M + H)".

EXAMPLE 249

0
N Z
H

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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15 A m xture of nethyl
2-0x0-1-(pyridin-2-yl)-1, 2-di hydropyri di ne- 3- car boxyl a

W 200608608 g, 2.17 mmol) and 3 N NaOH (1 nlL) aPdI/US2005/022682

met hanol (10 nL) was stirred at rt overnight. To the
reacti on was added TFA (0.5 nL) and the m xture was

concentrated in vacuo. The i due was dissolved in
water (3 mL) and i-PrO—|(10|rrL) The solid which
formed was filtered, waslhe ' '\iw [l amount of

water and i-PrOH, and 20 dri teyoptain the acid (260
ng, 55 %9 as a white solid. 1H NVR(DVF-d7) 8 14.14

M)r S 'Mét}ﬁgl 2-%5«?-21 g@n%ﬁi%'% dyl)-f ZAdlﬂy&ﬁﬁ)grﬂnf@ﬂcﬂﬂmx%ﬂte
8. 18 To @8oltipn Qf—lyqettwl B%X()dZdI p}[na{n—3jcaﬁ)op<ygte 6463 mg, 3)mmol

gdgf: ch;gx ]&5%/5-" (6J mL) at rt was a&ded Iysa(.mmopgnﬂe (2% mg, mmol) The
%&a&t?%r& %ﬁtﬂ oy RsBEr2d Bt d ki tAdar theayddoi EBCIIHON @phaigy .4

fomyol) aidDRIAR {200 m2g)d i Thgdeastipn ndktee Bacsirtedfan?.delays at rt, and
tic acid, .salt 2006/.

%%&%ggﬁyg%@m% ziév%cgpu{l‘%g Eesgi{l\g was puriii 9 é gy preparative

b
EPEERg Sriggh e S piodad (S00dh £ O B S il SR
]g(tll))Fl%B 5 gtSvaailmgﬁfd OBH>£)|L Sl[ﬂgﬂ(%d Sjﬁsom%z Zi:lﬁl );rﬁlﬁ)l6)(dd 1H,J =
ol | owe ol O rraLn oxy
6 Do Sk T S em 5k T (0 B e, 5 Boh 68 b 185 J = 6.6

BP0 M A a%\a’“&;o‘ﬁ?‘énififéh°i”nmv§232.e The

residue was purified by preparative HPLC to afford the
desired product (290 ng, 56% as a white solid. 'H
NVR (DMF-d7) S 12.16 (br s, 1) 12.15 (br s, 1H)

11.99 (br s, 1H), 8.77-8.55 m 8.39-8.35 (m
1H), 8.22-8.15 (m 411), He:H2- 47 |(m 3H), 6.87 (t,
1H J = 7.2 H), 6.55 (t, 111, @ Hz), 6.42 (d,

1H, J = 2.3 Hz); 10 MS(ESI+) nzlz 442 1 (M+ H+.
BXAI\/PBE))@EI)—(pﬁldlin Fyh-nNe-gihydropyrdlines3-cabpxylic acid

;\I- 5_4( P(? g}%}w; CEJ p%é)ygildpn f’— %l oi( %]hy%rcfplylfll ine* -carl¥oxylate
?@@trﬁ% fji‘ M)@Qﬁﬂrﬂ RN { LAY @@ efiRinol (1 0 IOk & drighed at rt
overnight. To the reactlon 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,/=7.7,2.2 Hz ), 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, IH, J = 6.6
Hz); MS(EST") m/z 217.2 (M + H)".

C) N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-ylexy)-3-fluorophenyl)-2-oxo-1-
(pyridin-2-yl)-1,2-dihydropyridine-3-carboxamide, trifluoroacetic acid

salt
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OOF A
Met hyl | - (4-f 1l uorobenzyl) - 2- oxo-1, 2-di hydropyri di ne-3-c

w@rewonydeas e A het erogeneous m xture of nethyl PCT/US2005/022682

2- 0X0- 2H pyr an- 3-car boxylate (2.0 g, 13 20 mmol, 1.0
eq, Aldrich) and 4-fluorobenzelamne (1.5 nL, 13 mmol,

1.0 | L 2Syi)- opiihe-3-carboxylic acid
tempertat R o A R e
(00 thgEDOB nfrdol¥ ag) HOBt(H@0 mglindDME) (Sank) Divwwpag added FPCLHCL
9.91 mmol, 0.07 eq) at room te e§ kur. . a dlth
(P36 e 1 4G rps ol erchy S puaolp b PIPYRARIIPNES | on

| xtur e : 452000 92268DMF (4
otener e 228 e, O ot B DM (
BKY. I'Blied resktivntohix @l was aibredddtat ¢vernightzidreioncenttiated in vacuo. The

conbi ned organi c extracts were vvaah]i?d Wlt@ 109 ous
(£ QY BaspUFCiedprenAAtae HREG Sraord ihe esire PERC L0 T

I | trate .concent i fOorReht
i nopts A RIGR (MEREER 14 30 R A PRLHERSAD, 11,99

t ey 3 oYl 45 @ationg. 3544 I\, 151)( SNBO:1d6)n, @Y, 1.729.40(m,

Q’irilg 1%?—)6 ,gﬁg.go%s_%g%g,(fnsém . 7. 335 7. 46 ;ﬁn
), 6BTAE-1H, 72 1.2Hz), -5 (1611877 £ 4§ Hayp43 (& ¥lolF Bp)H2):
5.13 (s, 2H), 7 s, 3H); HRVS(ESI): calcd.:
Mé@@%b’@{z%l}r@“ (L-. 088I5_|? N H(g)ZC)O F 10 B)

1- (4- Fl uooobenzyl ) - 2- oxo- 1, 2- di hydr opyri di ne- 3- car boxy

lic acid A solution of nethyl
1- (4-f 1 uor obenzyl ) - 2- ox EXAMPELEZAY opyri di ne- 3

carboxylate (2.4 g, 9.2 mmol, 1.0 Q) in MeCH (25 nil)
was treated with 5 N aqueous Hsodﬂum|hydroxi de (4.6
m., 24 mmol, 2.6 eq) atreemN e and the
reaction mxture was std for h.l The reaction
m xture was concentratgdka vacdo, i d 15 with

wat er and the sol ution|was extracted et hyl
acetate (discardi exprganic fractwon). The
aqueous fraction S lcop ed to 0 C andfracidified wth
concentrated HCl.NThéNTesulting solid was filtered,
washed with water and the solid dried in vacuo t

2 N 04 L Py ryulaid b Ipy tidtn-d:yI0e3-Upamophopsd)-dc rusrehizyD)-2-

PUr 11 cationh2 ik ydroRR Ve i by B bddd o
7.46 20 7.42 (m 2H), 7.24-7.18 (m 2H), 6.78 (d, 111,

J =6.98 Hz), 5.31 (s, 2H); HRVS(ESI), calcd.:
248. 0723, found: 248.0718. X

HsCO N

F
A) Methyl 1-(4-flu0robenzyl)-2-0xo-1,Z-dihydropyridine-3-carboxylate

A heterogeneous mixture of methyl 2-ox0-2H-pyran-3-carboxylate (2.0 g, 13
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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0
N-(4-(1H Pyrrol o[ 2, 3-b] pyridi n-4-yl oxy) - 3-fl uor ophenyl

WO 26/084636 PCT/US2005/022682

fl uorobenzyl) - 2- oxo-1, 2-di hydr opyri di ne- 3- car boxam de,
hydrochloride 25 salt A honogeneous sol ution of
l pleela Yok }?cpaiﬁ the ﬁgﬂﬂl'}/ﬂﬁ@@)ytfdc@dﬂﬂﬂﬁcthyl acetate (4 x
qil A}‘Séﬁlﬁipam g 0.051 g, 0.21 mmol, 1.0 eq),
Sﬂ)-rﬁ]l)—l-'bhlercromhtn{léﬂ c&gb}lpyxﬂrathmwdrew@hgq with 10% aqueous LiCl (3 x 70
fluorobenzenar

o gt N SOh)» B |aadi@?ltrgﬁ&onc%w%vge&%é%%@e

ati
g&;%k/@'z? %%nﬁ?%oh;ﬁgﬁﬁgg%wﬁﬁﬁe(%}vgﬁo@%uﬁgﬁﬂ urrrlil_'-'lc (l)(ﬁlg ?2 H NMR

(DJMSO B) §847)8.20 (mgmr) smpﬁemfa(m,rm) TI38-F.46.6mi 3H),7.16-7.22 (m,
m xture was stirre
i 600D, U5 605 Hore13 Gs 2l Chtp oL M- cafea.

t yl acetate (4 x 40 nL). The conbi ned
@égﬁgtﬁj&%ﬂr%@t@%\aﬁre washed 5 with 10% aqueous Li CL(4
x 50 m.), dried (Na2SO4), filtered and the filtrate
concentrated in vacuo. The residue was purified by
flash chromat ography (Si 02, | uting 0-2.5% MeOH in
CHC13) and the appropriate Xrantions were isolated and
concentrated in vacuo. Hbe frike Base was di ssol ved in

THF, cooled to O C and the M eous sol ution
treated with anhydrous 4 N HC1l i oxane. The
reaction 10 m xture was war ned oom t enper at ur e,

concentrated in vacuo and the regidue triturated with
di et hyl ether. The solid was dried in vacuo to afford

Bpe tii4 Q"lu(ﬁ% ‘R4 d&yd’é&?@ruﬁﬁea ddchosdictacid H
(DVBO-d6) b 17.43 (s, 15, 27

8. 50- 8. stiomof ma;hylg (3511@@;::1”}9 29090~ 1 %—dztgldgoggipd{rlﬁl 3-

1%:2’ ’@Eﬂt %?e‘%ﬁg 85”%‘1]14} ]O)fQ). l%h/%é}z&%%ﬁné%@%ted@ﬁﬁ% K a%ﬁ!ieous

(ﬁé&l@dl‘dﬂde (@.648L (B4 midd), 2.6 ePat (Som LhperdtRdSOHEIhg reaction
1425, found: 473.1427. EXAMPLE 251 F F /
MNitute was stiged f1)r B l@ 'Rhe;\,reaq;qlon mixture was concentrated in vacuo, diluted

W;t&wa&grl_%gyt ergolh?t on Was Jx%%cte With etl¥y1 %éé(tzte?(alsééfgirr@ Qllﬂee&%gmc

fr &ﬁ 9P §he X%Qe%ﬁ&fr@&fdﬁ%%&le&t@ pear hdeamifial with concentrated
ritldoroacetic acid salt F HO N\

HCI. The resulting solid was filtered, washed with water and the solid dried in vacuo

to afford the product (1.6 g, 70%) which was sufficiently pure to use in the subsequent

step without further purification.. 'H NMR (DMSO-ds) 8 8.44-8.39 (m, 2H), 7.46-

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.

(8] N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-ﬂuorophenyl)-1-(4-
ﬂuorobénzyl)-z-oxo-1,2-dihydropyridine-3-carboxamide, hydrochloride
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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O 0A
1- ((4- Fl uorobenzyl ) car banoyl ) cycl opr opanecar boxyl i c

wa@eood/oTws3@ sol ution of 1, 1-cycl opropanecar boxyPCT/USZI0E 022682

(390 ng, 3.0 mmol, Aldrich) 25 in THE (5 nL) at 0 C
was added triethylamne (0.418 ni, 3.0 nmol). The

TBREL(0DR6 2, 28 MELL Q06N Y BREF ams&@%étea FGBDIPEA (0.11

mxture was stirred at 0 C for 30 min and treated with
b 0,69 mmopl, 310 e af Mopngmperatge.o Theragetiommiktpreyas stiggd for 12

B aecnang ViR IR RRshRIAC s BEF e SoPing oGBS
SetfhcfBaRbith ?lrdc@ﬁie darx 4 ML) 0 he J:ﬁnmsd ofdfrExtritte were washed

reaction m xture was stirred at 0 C for 2 h, di|uted

wuh HO%O@]unQua)EICét(hyISOBHIa)Q dried N4 filterediond the filrate N

TS T O e
%Mufl_g b 53% NEOHIA S HEL,) 48 %he appBiir® Iradtiohs @8 Rolated and

Nn(cént(a’té& wramb o Be Brebbasy miad |dnssexlvy¢1 @xyyﬁscqql@d)ﬁodb%md the

hompiaaPB. ot g Rl Sy SipuR Aag Fictih ARyRRE. PR
4
ﬁn)(tﬂ(ﬁ‘gﬁfsr V%l]rr%[dzto 3odth @éfﬁ&e‘ir:%gﬁn Cd/dc@féﬁ‘ﬁt%c)% gf rr‘lr)JdIégb ?g%?légﬁ%me

frit(fated Withi dredm Emhyt ) 'Elmrdohdwgals Ycipd iropravpdn efardibs {itle

aCI P (Q?%%Sa@‘&bé%ﬂ%?@t skerth (ﬂﬁ%@%@f?‘m (s, 1H), 12.27
E @ﬁ?‘%d’ § shInbhPg e Ry dlﬁB 94 8293007 ED 03.65-8108l(m, 11D,

rea Tlon m xtare”was stirre
2 48.7.551dn ! $180 70N ad, 419), 617e (adi, Vi-ohsoHz2, M5 @H: 1H J 6.03
nmet hanol . The reaction n11%§1e was urlflﬁg g
Bz setatsi VE), SR2C(s. 2Rk FROIB Y f paled:i sl ey found: 473.1427.
conmbi ned, concentrated under reduced pressure, and
Iyophilized to dryness to afford the desired product
(39 ng, 67% as a white BYAMPLEBSNVR (DVBO- d6) 6
11.99 (br s, 20 1H), 10.81 (s 1FD 8 46 (t 1H, J=

L
N

5.8 Hz), 813(d 1H, J= 6. , 1H J =
13.2, 2.2 Hz), 741746(rn I737 111 J =
91Hz)728732 91Hz),
6.44 (d, 1H J = 6. (s 1H) 430(d 2H, J
= 5.5 Hz), 19( :22Hz) MS(ESI+) nfz
463.1 (M + H+. 25 E252 F/ NN~ 15 \ 1 OO
I/ FNN H 74

N

H

N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-N-(4-

fluorobenzyl)cyclopropane-1,1-dicarboxamide, trifluoroacetic acid salt

F
ST
HO N
0O O
A) 1-((4-Fluorobenzyl)carbamoyl)cyclopropanecarboxylic acid

To a solution of 1,1-cyclopropanecarboxylic acid (390 mg, 3.0 mmol, Aldrich)
in THF (5 mL) at 0 °C was added triethylamine (0.418 mL, 3.0 mmol). The reaction
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- 191 WO 2006/ 004636 PCT/ US2005/ 022682
N-(4-(1H Pyrrol o[ 2, 3-b] pyridi n-4-yl oxy) - 3-fl uor ophenyl

WO 204604686 uor ophenyl ) cycl opr opane-1, | - di car boxBom/u820054Q22682
HN O0OO0I / F5A

1- ((4- Fl uor ophenyl ) car banoyl ) cycl opr opanecar boxyl i c

acid To a_sol uti of 1- 1€ (BEIGmL, 3.0
Sty R0 A C g AR RARD R ety (R
Aot dAlariet hoHeasadtion (Bixthi8wad thed strredrad  °C Tirenptec30 min and
m xture was stirred at 0 C for_ 30 m.n, and ﬁrﬁt d m&lp S
4 bolotigr ofchfloerobenzytaming (370, mg, 30 myme)) Aldxich) | ?’.ief wa
r tion mxture was sSti.r b : i1 1
R e R
%'Plgtéj K P&k ie il BBR NEOH3 10 nyDThe Afjatous phaserw aidifpdd with
. The reaction mxture was stirred gt igtrC.fong h'48‘7
1 DeHCHtd pil de2. \iThensolidohatiformted wastipllecied by filtrafion (343 mg, 48%).
extr e |t OH (10 nL). The aqueous phase was
%S(Egﬁggzﬂé%\%f HO to pH 1-2. The solid that
formed was collected by filtration (508 ng, 76%.
MS(ES1+) in/z 224.2 (M+ H+. 15

B

B)( 4- mﬁ.ﬂﬂ-Pgtmud{zs—kipmsidimﬂwm&y%meBhﬁmw%ﬁweny|
“N-(4- fl hepy| | - di  de .

br epa flsaroings Beelprpoii il SEaPEEumids HIARABAAM LG salt
41 739 NYR- idih-P¥lokpy-34] i
0. 35 1p S Hon B 4B S o o
k29 mg70.8 hol, Chrpound-Big Examiple, 132) 8pd {1{4-2H), 7.43 (m

gzﬁgll)péobgr}zig)c%@?m%ﬂ)cy‘}lgpr&aéeggc?xygg 5§d ((éi n%%_bb'.zl 1%@61%-(1#@ ©.5
oo AR U A0 s
Biosk8m) and DIEA (0.05 mL, 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-dg) & 11.99 (br s,
1K), 10.81 (s, 1H), 8.46 (t, 1H, J = 5.8 Hz), 8.13 (d, 1H,J=6.1Hz), 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

Y,

C@
N s,
H

N
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WD 2006/ 004636 PCT/ US2005/ 022682
N-(4-(3-(2-Am not hi azol -4-yl1)-1H pyrrol o[ 2, 3-b] pyridin

WO 2006100869 - 3 PCT/US2005/022682

fl uor ophenyl)-1-(4-fl uorophenyl)-2-oxo0-1, 2-di hydr opyri
di ne-3- carboxamde F N2 Br 0 0 N 5 HNA)

2-Brono-1-(4-(2-1f1u --itr. h | (3=
b] pyri di nNs(‘A‘ (ifﬁ)%frﬁgf@&é"’ fﬂ{&%?é %meﬁﬁéﬂyw.ﬁ d
4- (2-fl uoro- 0 ﬁdayurdibm{bBXSmhiqoyrl di ne
(1.00 g, 3. é%&%@mm%ng A of Exanple 132) in DCE
(100 nL) at rt was added 10 al um num chloride (2.43 g,
18.3 mol, Alfa Aesar). The action m xture was
stirred at rt for 1 h gpd ennNtreated with
bronobacetyl chloride (7.32 A ch). The
reaction mxture was then @&tired™s g for 2 h and
guenched by the addition of 100 nL of EtOAc, 30 nL of

5 %ZOH’ ; ﬁQrdﬁheﬁ§1)&ﬁwﬁfbtygdya@prdﬁahwmiﬁwmd xt ur e

10

15

20

25

tered through a pad of Cellte ._The aorgani
| ayer Tmsohmgmeﬂl \]vrcwhloprqpp,@ecaﬂqquc agid (3Peg) 3 18 81 Aldrich)

EoGET A Sl A S BAHAT FOOAE), B

0 esae\sm@b ollorit] 01.2]]92mL30
e

ﬁMldi H)dhch]\ll-'ﬂlel-'reﬁctlldhﬁmxﬁrb wins stirreyl a4 Q\‘iC fiqr 20 a@}ltwnaﬁ 30 min,

nnéz,trg,q ;14 L 8o Giion gt SROERONE (35S P 5 81, Faidid Shnl of
ﬁ'f%; ?ﬂ% e c%f) F{?&xtfu éj@ﬁé)stﬂ'réﬁl' dt m@rf@ﬂgl‘lyﬁm‘ﬂ dilpted rweitto] OB 13L. of

anone (392 ny, O mmol) in acetic
8iyHadeldle ﬁﬂd)exmstedddmdl Nth(Hﬂr(la(anﬂ_Q 2Fhergquegupphasgwas acidified

AI dr I MQUEQ%){;EZ%@EO %%F%a @ﬁec‘ie%dbyaﬂltrraﬁf}mb'% mg,
76%). MS(EST") m/z 224.2 (M + H)‘L.

B) N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-ﬂuorophenyl)-N-(4-
ﬂuorophenyl)cyclopropane-1,1-dicarboxamide
Prepared in a similar manner as Step B of Example 251 (41 mg, 73%). 'H
NMR (DMSO-ds) & 11.97 (br s, 1H), 10.35 (s, 1H), 9.99 (s, 1H), 8.12 (d, 1H, J=35.5
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
aN
/<NH2F N I N
=~ 0 E
/ |\
~
ﬁ N
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tenperature for 3 h, and then diluted with 50 nL of
Et OAc. The reaction m xture was washed with saturated

W@o6Md@O3 sol uti on and brine. The organi c | apEr/UBES5/022682

dried (MgSO4) and concentrated in vacuo to give a
l'ight yellow solid. The solid was dissolved in a

m xe I rhitfo thithzd4-yiHE FRp frra b 23- K pyRaid-d-yloxy)-3-
Ammnli(?ﬁ% %orlde (267%-]'i gﬁ [ b%y) ang Y-
dust ( 327flweropBexylviis- ﬂwwham)) Z@K@-L%d@é’dr‘!midme'&
added to the resulting sol utllg ngge reaction m xture
was stirred at room terrperg ?Xé" &r ni ght, diluted
with 100 mL of EtOAc and filtered through a pad of
Celite(r). The filtrate was concentrated in vacuo and
the resulting residue was pufifized-NBy preparative
HPLC. The desired frgctions we gonbi ned, neutralized
with saturated 10 aq. oSordti on, and
concentrated under reduced essure. The solid that
formed was col | ected by ration (194 ny, 57% over
two steps). MS(ESI+) m 12 (M+ H+. D

N-(4(3 (2 Arrinothiazol -yIN-1H pyrrol o[ 2, 3-b] pyri din
-4- y

A) uor%‘%@ﬂl}’r% (4 Buenorsnisserhposy L LRy Folo 2 hIRK Y-
di ne- @ g@l@& am de Prepared in a simlar manner as
Step 0 anple 242 (5.6 ng, 12%. 1H NWVR (CD3OD) b
8. 60 Téldsolition df 4-B-fhord- 47mﬂﬂzphen8xy)8lfwyrrm[2 3- bc]p}&iidﬁle (1.00

296 mimh, Gormposad oLk il $2) ip TR Flopgnf i s il

R ol e e B
4t ri¥or 1 harl thed tréhtdd wllh blrd‘dlodcbtyl chloride (7.32 mmol, Aldrich). The

N- (4- (3- (2- Ami not hi azol - “1 H-pyrrol o[ 2, 3-h
reac(t;gngnyéurg wan gy s{}guzeg B g8 2; b zn%q'ea%ﬁ%fgﬁwe ﬁﬁ‘]%‘ﬁ*)fga 89 160 mL

SPAASSEREEL 5B B bt Te anghaty Syt g v

fitdred WrdtidH @0l of2id™h erHe2Q gt 1a9e10@ammhpd @@mmmnddr&d
of Exanple 253) in 0.5 nL of -194 .
(MgSOy), and concentrated in vacuo. The residue was purified by flash

chromatography (SiO», 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,
o)
74 l\
/
H N

B) 4-(4-(4-Amino-2-flucrophenoxy)-1H-pyrrolo[2,3-b]lpyridin-3-yl)thiazol-2-
amine
To a solution of 2-bromo-1-(4-(2-fluoro-4-nitrophenoxy)- 1L H-pyrrolo[2,3-
blpyridin-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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WO 2006/ 004636 PCT/ US2005/ 022682 pyridine at -20 C
was added a solution of 2,6-difluorobenzoyl chloride
W@ 21@s00468¢ 0. 06 nmmol, Aldrich) in 0.3 nmL of PCT/US2005/022682
di chl oronet hane. The reaction m xture was stirred at
-20 C for 30 mn and quenched by the addition of MeOH

%:gg)erart]}): for, éﬂﬁ aFnﬁQﬁ% | @futedWith g() MIVEOECSAE eﬂﬁé éﬁ&ﬁm‘ Hixture was

€ resu Ing residue was purified
pagRardth saturkiet eq. NiIECOe soluteh ﬁrrdahﬂneo ﬁ@le\mgmlcckalydm wasdlried

concentrated under reduced |, re d
Cde0riond comenizesr ety o b gk oephyallont Solt Spolig 565

e At AP A S

élﬂor1§&r(2%7 3ngg|6)0 mfnddEMD) hnd An dak)(32BnRH S(Osmmbl-I)AldﬁCMGVere
(d Hz); MS(ESI') nz/z 482.
EGWFPIL@ agiggd tathey r(f:su}tmg\qqlqtmnNT@a @acpol@n@ctp;e was}_gthqd [t room

et BbRidD) AR AT OO kR S RO taRierl firdigh gl of
ﬁeré@o Hﬂ@ 'Bil‘tk&te ;ifaé Qodcénfritb®rOpkec ¥hd theatsulling eeidud Waspurified

B
By @fapammwgm a‘}me ﬂes@ncd(f@)cﬂorwo\me gombinegphratializad with gapurated

3-
s hors B iy EhUE ARG i, 14 gy
i& R;Y 5 c@lléb"té’db( ¥iRta6i8n rﬁgﬁsmOv& 36 staps). , MSEIOUA
Exanpl e 2 in TH 5 m) at 0 C was added

Supet(y+ &bi.ne (1 0 M sol ut ion in THF, 0.72 nL, 0.72

nmol ) .

D) N-(4-(3-(2-Aminothiazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-
fluorophenyl)-1-(4-ﬂubrophenyl)-2-ox0-1,2-dihydropyridine-3-
carboxamide
Prepared in a similar manner as Step C of Example 242 (5.6 mg, 12%). 'H

NMR (CD;OD) & 8.60 (dd, 1H, J =5.5, 1.7 Hz), 8.08 (d, 1H, J = 5.5 Hz), 7.90-7.88

(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),

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
el
N (o] F
) 0]
71
2
ﬁ N

N-(4-(3-(2-Aminothiazol-4-yl)-1H -pyrrolo[2,3-b]pyridin-4-yloxy)-3-
fluorophenyl)-2,6-difluorobenzamide, trifluoroacetic acid salt
To a solution of 4-(4-(4-amino-2-fluorophenoxy)-1H-pyrrolo[2,3-b]pyridin-3-
yDthiazol-2-amine (20 mg, 0.06 mmol, Compound B of Example 253) in 0.5 mL of
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The reaction mxture was stirred at 0 C for 1 h and
concentrated under reduced pressure to give the

waele®sned3or oduct (80 ng, 93% as a |ight yel | onCBHUB2005/022682

which was washed with cold water and air dried.
MS(ESI) mlz 359.2 (M + H+ -195 WD 2006/ 004636
PCT/ US2005/ 022682 F/ NH2 -NO O NN HOQO
(d‘ine( 4-ANi°aoyad-akitiets seihéowad/),6 lilrﬂlpyobamlzgflghl@nd? ph:G ang, 0.06

(di met hyl am no ethanon To a sql ution_ .of
il MG 8 - LGBl a o e FPEIPHEURR T ifred at

PP S hplie ghA i B i R ERRRASCH (05 ) R Tesion
1 Jﬁreaxg%%n@éﬁﬁ‘afédtimvﬁéllo@[ﬂddﬁe {RalRg MEsiduE. \ﬁasrpmiﬂed bEND)

Zn dust (78.4 ng, 1.2 mmol, Aldrich). The rgﬁgéérggduced

di | ut d

]!@S%Fg bﬁye%g@r&lﬂﬁ sold(k:1 (E)tn en grazlglltfr g?{ %% 2DH%s a
rﬁﬁﬁg{ DmsﬁQ%M}PJw§1}m;r768@mﬂ) 7.48-7.37 (m,

prepara ‘ive

he desired fracti ons were conbi ned
DELT.24 {tZH S 813 HHAT 05 Gd(raGHNGROGB 16D) Gtt6 b, LTRHCE 5-5
concentrated in vacuo. The solid that formed was
E); SR by 824 (M 78R (51 ng, 719%. MB(ESI) niz
328.1 (M+ H+. 15 D)
1-(4-(3-(2-(Di nmet hyl am no) acetyl)-1H pyrrol o] 2, 3-b] pyr
i di n-4-yl oxy) - 3- EXAMPLE 255
f 1 uorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea

Prepared in a simlar Exanpl e 132
(5.7 ny, 11%\/HN|\/R( 6 ]110. B7 ( H, 8.27
(s, 1H), 8.08 ( A Hz 7965 B J =

H, 6.96 (t, 2H J= 8.8 Hz),
4.74 20 (s, 2H), 3.60 (s,
) mlz 508.2 (M+ H)+. EXAMPLE
OF O

12.6 Hz), 7.24-7.
6.45 (d, 1H, J= 5.
2H), 2.86 (s, 6H);
256 OHF F/ N\

1-(4-(3-(2-(Dimethylamino)acetyl)-1H-pyrrolo [2,3-b]pyridin-4-yloxy)-3-
ﬂuorophenyl)-3-(2—(4—ﬂu0rophenyl)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)—lH-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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2,6-Di fluoro-N-(3-fluoro-4-(3-(2-(3-hydroxypyrrolidin-

wa2006)peusad vl ) - 1H pyrrol o [ 2, 3-b] PCT/US2005/022682

pyri di n-4-yl oxy) phenyl ) benzanmi de Prepared in a simlar
manner as Exanple 254. 1H NWR (CD3CD) b 8.29 (d, 1H
J=6.6 Hz), 8.13 (d, 1H, J= 5.5 Hz), 7.80 (dd, 1H, ’
J=12.7, 2.2 Hz), 7.46-7.38 5 (m 2H), 7.23 (t, 1H, J=
9.1 Hz), 7.03 (t, 2H, J—83FHz) ,\ﬁﬁ(d 1H, J= 5.5
Hz), 5.01-4.86 (m 2H), 4.49- m “1H), 3.77-3.64
I(\/g](Eél_l—_lg 3/3553 06 M 2Hp, 2. .98 (m 2H);

na/z 511.2 (M . OEXAVPLE
N\ NOQIOF(NI ST FELNOE
2,6-Difluoro-N-(3-fluor
yl)acetyl)-1Hpyrrolo [2,8<
pyri di n- 4-yl oxy) phenyl ) béhzam de Prepared in a sinilar

i

Hz) @ﬂﬁ@thé,l]ﬁﬂm()mth%e 7.16 15 (t, 1H, J— 8. 8 Hz)

(s zn; as@lumn QfZ}QilmﬁhY no}zlsk%(% oggpg-at 1&’%%3&) ﬁf’}l
524 (3'\/2 yIL 3 -yll):%ﬁ‘ Hig(g(ﬁ%g,'\bbb &nr%l» in é ¥ solvebk @ mL of
|2

THF and 5 mI. of MeOH) were added ammonium chloride (64.2 mg, 1.2 mmol,

{3-(2- (4-net hyl pi perazin-1-

EMD) and Zn dust (78.4 mg, 1.2 mmol, Aldrich). 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. NaHCOj solution, and concentrated in vacuo. The solid that formed was

collected by filtration (51 mg, 71%). MS(ESI') m/z 328.1 (M + H)".

D) 1-(4-(3-(2-(Dimethylamino)acetyl)—lH—pyrrolo [2,3-b]pyridin-4-yloxy)-3-
ﬂuorophenyl)-3-(2-(4-ﬂu0rophenyl)acetyl)urea
Prepared in a similar manner as Step C of Example 132 (5.7 mg, 11%). 'H
NMR (CD;0D) & 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(EST) m/z 508.2 (M + H)".

EXAMPLE 256

Kﬁ@

T N
=
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1" T-(3- Euuoro-4-(3-(2-(4-nethyl pi perazin-1-yl)acetyl)-
WA kboppo4666 of 2, 3- b] pyri di n- 4- PCT/US2005/022682
yl oxy) Phenyl) - 1- (4-f | uor ophenyl ) - 2- oxo- 1, 2- di hydr opyri
di ne- 3-car boxam de - 197 WD 2006/ 004636

PCT/ US2005/ 022682 P d
ExaM-@l@w-N@ﬂmr{»%%%&%;@%ﬁs%v&ao -é‘liaef%% 18-

B0l 7 s Moy Rt Dins

3H), Prefdded ina s'liirhlar]maﬁns‘i abBxampleBS4( t H NMR (EDjﬁ)D’) FRL9 (d,
6.48 (d, 1H, J= é 5!) 89 (b
B, 26 B0 136 TNE L Fn 250 5l 55, 5 torbs? Hia A7 38

5

> @?@g%&ﬁj ‘(§ (]ZHEI\549r9§t(hzﬁplgpergZ| R'\lasé"% 1Héf]yI§5H—Zf)
5.01-4'38l (@, D& ?4@-4mr(hﬁuﬂj%77l@ 64 (m, 2H), 3.35-3.06 (m, 2H), 2.25-
yI oxy) phen %4 fl uorophenyl)acetyl)urea

% 0my 24); W@Sﬁm/z H.2@meH)as Exanpl e 255. 1H NMR

(CDBCD) S8.28 (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), 6.51gkdMbHE¥57 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) MB(ESI) mz 563.2 (M F 15 EXAMPLE
260 OHHHF/ !<u\ I 1 _ NOO O N
N o j©/ 0O F
o
% ]\
S
ﬁ N

10

2,6-Difluoro-N-(3-fluoro-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. 'H NMR (CD;0D) & 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, 1H, J=8.8 Hz), 7.03 (t, 2H, J = 8.3 Hz), 6.53 (d, 1H, /= 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
\
) Y@
F N N
N o j@ o © \@L
(o) F
7 ]
N N/

20  N=(3-Fluoro-4-(3-(2-(4-methylpiperazin-1-yhacetyl)-1{-pyrrolo [2,3-b}pyridin-4-
yloxy)phenyl)—l—(4—ﬂuorophenyl)-2-0xo—1,2-dihydropyridine—3-carboxamide
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N H 1-(3-Fluoro-4-(3-(2-(3-hydroxypyrrolidin-1-yl)
acetyl)-1Hpyrrolo [2,3-b] pyridin-

wd 20060463 henyl ) - 3- (2- (4-fl uorophenyl ) acet yl ) UPERUSR05/022682

Prepared in a simlar manner as Exanple 255. 'H NMR
(CD3CD) 8 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.

27 Freﬁeﬁ'e(ﬂ rn a Ahi)ﬂ,ar ﬁlaﬁﬁer(as Exawple253g. B N&ﬁg (@D §8-59 (dd,

ﬁd:TJ ﬂéé’@@@/fééz%éé o H&”é a3 Z& lé*m]l 7%%%@&&3@%2@ 7.44-
?&g (mwg%é%fz%ﬂ Mm %77 ) (,(5’7]91}1 0= 28ki7) 26 6§(t1132.1era7 Ha),

6.48(4, 1H, =05 Hz),@.18 (§2H)I\321 289 (bm 8), 276 (s 3H) MS(ESI”) m/z
2- Fl uoro-N—(S fluoro-4-(3-(pyridin-4-yl)-1H pyrrolo
$99.3MM]*+ BYyri di n-4 yl oxy) phenyl ) - 6=rret hoxybenzani de F
N2 / O NN ( OS 10 A

4- (2-Fl uoro-4-nitrophenoxy)-1-((2-(trinmethylsilyl)etho
xy) met hyl )-1H pyrrol o [EXSMBLIP289 di ne To a sol ution
of

4-(2-fl uoro- 4\n|trophenoxy) 1Hpyrrol o[ 2, 3-b] pyri di ne
(1.68 g, 6. 1 ound 01H Ex npl 132) in 20
mL of DI\/Fat vaas n-. e (271 ny,
6. 77 mol , Nn moneral , drloch) reaction
15 m xture vvas St ean 9 C for 30 min, codled to

-40 C, and treated 't

~
N
H N

1-(3—Fluor0—4-(3-(2—(4-methylpiperazin-l—yl)acetyl)—lH—pyrrolo [2,3-b]pyridin-4-
yloxy)phenyl)-3-(2-(4-ﬂuorophenyl)acetyl)urea
Prepared in a similar manner as Example 255. 'H NMR (CDs0D) & 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), 443 (s, 2H), 3.88 (s, 2H), 3.49 (s, 2H),
3.37-3.20 (m, 4H), 2.82 (s, 3H); MS(ESI") m/z 563.2 (M + H)".

EXAMPLE 260
OH
H H
TrTC
N
o 0O O .
74 |\
P
ﬁ N

1-(3-Fluoro-4—(3-(2-(3-hydr0xypyrrolidin-l-yl)acetyl)-lH-pyrrolo [2,3-b]pyridin-
4—yloxy)phenyl)-3-'(2-(4-fluorophenyl)acetyl)urea
Prepared in a similar manner as Example 255. 'H NMR (CD30D) & 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=3.5 Hz), 4.99 (m, 1H),
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(trimethyl silyl)ethoxynethyl chloride (1.20 nL, 6.77
mmol, Aldrich). The reaction mxture was stirred at

WO oaiobessper at ure for 1 h, quenched by the addPCT/08200$/022682

10

15

20

cold water (40 nL) and extracted with Et QAc (3 X
100nL). The conbined organic extracts were dried
(MgyS™4) and concentrated in vacuo to give the_desi re%
produst (@@}023 msgﬁs @7 %) a3 62 (2B 36Pi09. (vl 1y-1.92 (m,
rn/z 404. Ml:g +WD 2006/ 004636

Bk 5)/'7@2?@%:&( N2 Bfr O NN O- - Si B)
3-Brono-4-(2-fluoro-4-nitrophenoxy)-1-((2-(trinmethylsi
lyl)ethoxy)nmethyl) -1Hpyrrolo [2,3-b] pyridine To a
sol ution of 4-(2-fluor o RXAMBMdJpRGhoxy)- 1
-((2-(trinmethylsilyl)ethoxy) 5

nmet hyl ) - 1H pyrrol o[ 2, 3-b] pyri di ne f 4039, 5.96 mmol)
in 20 nmL of acetonitrile at 0 Ciwasladded a sol ution
of NBS (1.01 g, 5.6Y fch) in[10 L of
acetonitrile. The ureowasostirred at 0 C
for 30 mn, quenche addi tion of cold water
(50 nmL), and extracte Et OAc (3 x 120 nlL). The
combi ned organic ext K4 re dried (MgSO™4) and
concentrated in vacuoN-Thg”10 residue was purified by
flash chromat ogr aphy (lSI 02, eluti ng VVI th

d| chl ok b Hidoh-
3 DA g g s
+ H) +. N F\ N ﬂokbf)!pheﬁb‘l-)-ﬁrm pzamide

4- (2- Fl uor o- 4- ni t rophenoxy) - 3- (pyri din-4-yl)-1-((2-(tr
i met hyl silyl)ethoxy) methyl)-1H pyrrolo

[2,3-b] pyridine A seal ed tumb@r ged with a
solution of 3-brono-4-(2-fl uo- ni t r ophenoxy) -
1-((2-(trimethylsilyl) o

et hoxy) net hyl ) - 1H pyrrol o[ 2] 3-b] pyridine (480 ngy, 1.0
mrol ) in toluene (5 ) ki n-4-yl boronic acid (246
ng, 2.0 mmol, 20 Lancaste b , _P.5 nL of ethanol, and
pot assi um phosphate (18 N2 Msolution, 2.0

0N\ - s.—

A) 4-(2-Flu0ro-4—nitrophenoxy)—1-((2-(trimethyls.ilyl)ethoxy)methyl)-1H-

pyrrolo[2,3-b]pyridine

To a solution of 4—(2-ﬂuoro-4-nitrophenoxy)-1H—pyrrolo[2,3—b]pyridine (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 toA —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 (MgSO4) and concentrated in vacuo to give the desired product

(2.40 g, 97%) as a brown solid. MSBST) m/z 404.2 (M + H)".
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inmol). Argon was bubbl ed through the m xture for 15
m nutes, and the reaction - 200 WD 2006/ 004636

WEANCGR005/ 022682 mnmixture was treated with PCT/US2005/022682

tetrakis(tri phenyl phosphi ne) Pd(0) (58 ng, 0.05 nmol,
Strem). The tube was seal ed and the m xture was heat ed
at 95 Cfor 18 h with wvigorous stirring. The reaction
m xture was then cool ed tofrgemt+&ffperature and
diluted with Et CAc. The m'xg‘l\;/as washed wth
saturated ag. NaHCOB gol utodn~5 and brine, dried
(MgS™), and concentrated jn vacuo. The residue was
purified by flash chr ogy aphy (Si 02, eluting with
2% MeOH i n di chl oronet ?\'/ o give the desired
product (237 ng, 49% &s a“thick brown oil. MS(ESI)

mz 481.1 (M+ H+ N_ 5,1%2,M N H 10 D)
3-Fl uoro-4-(3-(pyridin-4-y -3]\‘H-"pyrrol o[ 2, 3-b] pyri di n-
4- yl oxy) benzenam ne To a sol ution of

B (2-3 Brahe-44enitdaorhanophendxy )P QetrimetyTilyl)egl{@xy)methyl)
(trimethylsilyl)ethoxy)
met hy[lfl—ﬂy#l‘pla{%&hﬂ)ﬂ',iéﬂb] pyridine (237 nmgy, 0.49 mmol)

& SR R oo
lﬁgﬁlt)ﬁﬁﬁpﬁmi%[z%@}pyﬁaﬁa (780 525 98 pivwol) in 20 eili affecetomle at 0

ion"mxture was stirred at roomt enper or 3

o, waki dddeéd soutinn B MBS (143 x0)09 muel) Aldrighyia gbgﬁﬁf 8£gh a
d of Celite(r). The filtrat , i

Baougtiles Haeicton gupiiue v i ARG G MR M At by the

J&aft@%glmeptm ¥ 8 bftrabReddito EIOAE (3R d20 ldaTad

W

(4 m, 1.0 Msolution in THF, Al drich) anﬁlﬁa

®ihtsingt drganidieatmaatewa® died AMeSOssuft sanegairateinVagq. |

m xture was _refl yxed.for 16 l e ]

wanpenas pranedpy Hidamitinogeei (10a: é@%@“ﬁmﬁfr‘fﬁ%ﬂ?ﬂh@e} o
| bah B YellacoiD. ME(EST prmizdise.9 (M

%‘gﬁg%%%ﬁgé%ﬁ)fﬁm%gﬁ%ﬁ%?mt ogrgap}lrﬁby (Si 02, hlg? uting

wiiph 2-5% MeOH in di chl oronethane) to afford the

desired product (127 ng, 8l%for two steps). MS(ESI)
n7/z 321.2 (M+ H+. 25 E)

2-Fluoro-N-(3-fluoro-4-(3-(pyrgdi ps4-yo)- 1H pyrrol of 2,
3-b] pyridi n-4- yl oxy) ph N ) - 6- xybenzam de -201
WO 2006/ 004636 PCT/ US2005/ 9226

/ |\
N
0’\/34\/

8)) 4-(Z-Fluoro-4-nitrophenoxy)-S-(pyridin—4—yl)-1-((2-(trimethy1silyl)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)-1 H-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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Prepared in a simlar manner as Exanple 254 (3.2 ny,

7% . 'H NWVR (DMSO-d6) 5 12.92 (s, 1H), 10.80 (s, 1H),
W@2008/004836 2H, J= 7.2 Hz), 8.44 (s, 1H), 8.31 Pdr/ugidps/022682

J=7.2 Hz), 8.16 (d, 2H, J= 5.5 Hz), 7.94-7.86 (m

1H), 7.55-7.41 (m 2H), 6.97-6.91 (m 1H), 6.88 (t,

1H, J= 8.8 Hz), 6.45 (

BixBE BT pated zwm?tgtrdnﬁ(mmewlph@@m}_@(éb@% 'n;g% 19(-935' IN%%

S, s e fegll ang thegmixiure g heged 95, °C for 18 1 with

&1gm%umurﬁﬁg I %&&u&%ﬂmﬁahﬁ&%@ﬂ&m amrdeem&reuw mﬁ
in asimlar manner as Exanple 261. 1H NVR ( DMSO- d6)

cmmtaﬂw(ﬂs EtQAp., Thompguteswasiwhshed with spiratodag. NabiCQs ;qg)mon

Sdrﬁ%%g%geﬁ%oﬁlg%ﬁa in gacg{o[_&];he rés %% \%Q%%ﬁ,(ﬂéd by
ﬂh‘}é%'ggf St SO Telu @BV i SclnofieBaio iv the
m/z "44 ( + 15 EXAMPLE

desiredl ptoksllucu(lzw @gﬁl@%hm @ﬂnclqlaowm@l MS(EST% m/z 481 1 (M + H)
ro-4-(3-(pyridin-4-yl)-1Hpyrrolo [2,3-b] pyridin-4-
yl oxy) phenyl ) benzam de 20 Prepared in a simlar

manner as Exanple 261. 1H NvR (RQVE@®H6) S 12.89 (s,

1H), 11.10 (s, 1H), 8N\ (d, =6.6 Hz), 8.42 (s,
1H), 8.27 (d, 2H, J=\6. §/sz 02 WD 2006/ 004636
PCT/ US2005/ 022682

D) 3-Fluoro-4-(3-(pyridin-4-yl)-1H-pyrrolo[2,3-b]pyridin-4-

yloxy)benzenamine

To a solution of 4~(2-fluoro-4-nitrophenoxy)-3-(pyridin-4-y1)-1-((2-
(trimethylsilyl)ethoxy) methyl)-1H-pyrrolo[2,3-b]pyridine (237 mg, 0.49 mmol)ina
mixed 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(ESI’L) 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 (MgSOy), and
concentrated in vacuo. The residue was purified by flash chromatography (SiOo,
eluting with 2-5% MeOH in dichloromethane) to afford the desired product (127 mg,
81% for two steps). MS(ESIT") m/z 321.2 (M + H)".

E) 2-Fluoro-N-(3-fluoro-4-(3-(pyridin-4-yl)-1H-pyrrolo[2,3-b]pyridin-4-
yloxy)phenyl)-6-methoxybenzamide
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8.16 (d, 1H, J= 5.5 Hz), 7.86 (d, 1H, J=11.6 Hz),
7.58-7.48 (m 31-1), 7.23 (t, 2H, J= 8.3 Hz), 6.45

W@ 00608630 = 5.5 Hz); MS(ESr) mz 461.1 (M + H)RCEESIPLE2682

264 ~\ H ~/ NNS/\\ NO | OOI/ F NI ~5HN
1-(4-(3-(2-Am not hi azol -4-yl)-1Hpyrrolo [2, 3-b] pyr.

i di n-4-yl oxy)-3-fl uorophenyl) - .

3- ( 2-Hrépdrbdiorogéayihace by Exanpke, 25¢(3 2igridak et BV d
salt To a solution of '

@NISO() 8-A3 (2 1) L8 e hED®) 1216 BT 517F 525 SefAs§r 1), 8-31
-3- yl)thiazgl -2+ a ne_ 7 ol 4, ] B 2H),

B 2 g DD 8o o Tl AP Lo e OO o g 2

@?ﬂ-s@ﬁ(n{,ﬂm?,fa%ﬁ) 1181 £8.8'Hg), addead, HIsbt 615 Ba), 378 %s,(34D);
f1uorophenyl’) acetyl .isocyanate in toluene (0.4 M 0.25

MIS(ESL WningB,1 @brigbund C of Exanpl e 4). The reaction

m xture was stirred at rt for 1 h, concentrated in

vacuo and the resulting residue was purified by

preparative HPLC. The dgXAMPIE 26Xi ons were
conbi ned, concentrated under reduced pressure, and
| yophilized to afford the desired preduct ( TFA

salt, 21.2 ng, 28% as alyvhite sijlid NVR (CD30D) S
10.69 (s, 111), 8. (d, < 7)), 7.68 (s,
1H), 7.66 (d, 1H, 1 7.26-7.18 (m 4H)

6.98 (t, 2H, J= 8.

"8% (s, 1H), 6.42 (d, 1H, J=
6.1 Hz), 3.62 (s, 2H))

ESI+) mz 521.1 (M + H)+.
20 EXAMPLE 265 HH /A N YN-NO\ / OOI/ FNN H
1- (3- Fl uoro-4-(3-(pyrijé¢ i -yl)-1Hpyrrolo [ 2, 3-Db]
pyri di n-4-yl oxy) phenyH) - 3- ( 2- (4-

fl uorophenyl tyl)yrea  =3203 Koy 198465 din-d-
pCT/ o eI sBERs ot G SO A g BRI R
Exanpl e 264. 1H NMR ( DMdexg)phepylilenzimide

Prepared in a similar manner as Example 261. 'H NMR (DMSO-dy) 8 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=5.5 Hz), 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(ESI") m/z 443.1 (M + H)'.

EXAMPLE 263
F
8
S X
\ / o 0] F
74 |\
o
H N

2,6-Diﬂu0ro—N—(3-ﬂuoro-4—(3-(pyridin—4—yl)-1H-pyrrolo [2,3-b]pyridin-4-
yloxy)phenyl)benzamide
Prepared in a similar manner as Example 261. 111 NMR (DMSO-dy) & 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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(s, 1H), 11.04 (s, 1H), 10.61 (s, 1H), 9.18 (s, | H),
8.84 (d, 1H, J= 8.3 Hz), 8.74 (d, 1H, J= 5.5 Hz),

w@200/00436 1H, J= 5.5 Hz), 8.12 (s, 1H), 8.06 (edr/U$1405/022682

J= 8.3, 2.8 Hz), 7.78 (dd, 1H, J= 12.7, 2.2 Hz), 7.47

(t, 1H, J= 8.8 Hz), 7.40-7.34 (m 3H), 7.16 (t, 5 2H,

J= 8.8 Hz), 6.41 (d, 1H, J= 5.5 Hz), 3.75 (s, £|7)
RBOES| My 7= 560H2), (.86 (dHik J = EXAVR).E.5%6.48 (e 3EDN -2, 2H, J =

B3P 55 Bhehy P HOONPEI 54512 491 1 ¢ aci d
[3-fluoro-4-(3-pyridin-3-yl- 10 1H pyrrol o

[ 2, 3-b] pyridin-4-yl oxy) - phenyl]-am de Prepared in a
simlar manner as ExanplBXAMPLERG6AVR ( DVSO- d6) 8
13.58 (s, 1H), 12.50 (s, 1I—I]_I 9,10 (s 1H), 8 66 (d,
1H, J= 5.5 Hz), 8MN82 gdd 8. 19
(d. 1H J= 5.5 ¢ 8§‘§2Tm 9785(m
5H), 7.73 (t, | ) 07 6@ g J= 8.

Hz), 7.50 (t, 1 8Hz)738(t 2H,J—88Hz),
15 6.41 (d, 1H, ); MS(ESI) mz 536.2 (M +

H) +. EXAMPLE 26 (/ﬂIN\ - NI O JOOI/ NN
H N-(3-Fl uoro-4- (8 (pyfidin-3-yl)-1Hpyrrolo

[ 2, 3-b] pyri di n-4-yl oxy) phenyl ) - 2- oxo- 20
1-(ﬂ_l(sf(ylAﬂlilﬂ)ﬂiiiahtyldﬁt-pt)WH-qbiyneﬂa’ﬁ;Sab]pymdni-dql@t}éﬁaﬂed‘dpﬂnenyl)—

1245 | (s, Bip-(rBroropperyiinp iyrg trilluoteaeeas nl salts
20061 06 RS BRL eI 0 G g hophdiot)- 1 ROl pyridin 3-
yl)thiazol-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-
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 1t 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 (CD;0D) & 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(ESI") m/z 521.1 (M +H)".

EXAMPLE 265
2 N R
= T T L
\/ o 0 (o] E
74 |\

N

~

H N

1-(3-Fluoro-4-(3-(pyridin-3-yI)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)phenyl)-3-(2-(4-
fluorophenyl)acetyl)urea
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(dd, 1H, J= 6.6, 2.2 Hz), 8.04-7.99 (m 2H), 7.88 (m
1H), 7.59-7.46 (m 7H), 6.74 (t, 1H, J= 7.2 Hz), 6.40

W@ 20060463 = 5.5 Hz); MS(ESI+) nfz 518.1 (M + HreT/US2005/022682

EXAMPLE 268 F/ NNV N O\ ON 5 HN
N-(3-Fluoro-4-(3-(pyridin-3-yl)-1H pyrrolo [ 2, 3-b]
pyridin-4 yl oxy)phenyl)nicotinanm de Prepared in a

si mi | Prepared nes siasildExamprers FrAmpld-2MVRH BVEXRIBIS (Bds) 5 12.71

legil—(sl? 1|l|§0§1’(&| @5') i9 %9&@361}1559 gé @Hig % %42 (;ﬁ{ddb ) %}19212548734 CH
Do 7 ¥y, 200" Fi s Y8 %g_gg)ug 3884 p=g5 28 o),

Z Z'i @%d7 1@BJ(=m2 ?,ri)z HZ), 5'447((t,,1HJ,H 29 3 HBz)87 @Y7, 346(n433H)d7 16 (t,
= +

2897 = 188EZ)/ 6r41 (m tH,|J65|5)HN &é’ﬂéﬁ r%H) MS(Eg%' z3 015\4+H)

2,6-Difluoro-N(3-fluoro-4-(3-(pyridin-3-yl)-1H pyrrol

0 [2,3-b] pyridin-4- yloxy)phenyl)benzam de Prepared

in a simlar manner as ERAMPLE266 1H NVR (DMSO-d6) S

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 20 8.23 (d, 1H,

J= 5.5 Hz), 8.55 (s, gH) . (8 = 8.2, 2.2

Hz), 7.90 (d, NJ= 13 ). m 3H), 7.27

(t, 2H J= 8.3\z)) 6. 18, Je 5. - MB(ESI)
mz 461.1 (M + Fj%. -205 WD 2006/ 004636
PCT/ US2005/ 022682 LE 270 H H

6-(4-Fluoro-phenyl)-1-oxy-pyridine-2-carboxylic acid [3-flaoro-4-(3-pyridin-3-yl-
1H-pyrrolo[2,3-b]pyridin-4-yloxy)-phenyl]-amide
Prepared in a similar manner as Example 241. "H NMR (DMSO-ds) § 13.58
(s, 1H), 12.50 (s, 1H), 9.10 (s, 1H), 8.66 (d, 1H, J= 5.5 Hz), 8.32 (dd, 1H, J=8.2,2.2
Hz), 8.19 (d, 1H, J= 5.5 Hz), 8.05-8.02 (m, 2H), 7.89-7.85 (m, SH), 7.73 (t, 1H, J=
7.7 Hz), 7.60 (d, 1H, J = 8.8 Hz), 7.50 (t, 1H, J= 8.8 Hz), 7.38 (t, 2H, J= 8.8 Hz),
6.41 (d, 1H, J= 6.5 Hz); MS(ESI") m/z 536.2 (M + H)".

EXAMPLE 267
AN
F N N
=N
\/ OU o O \©
74 |\
N N/

H
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-ds) 5 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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/I NYN~ C C OO I 00I/ F G NN H
1-(3-Fluoro-4-(3-(2,2,2-trichloroacetyl)-1H pyrrol o

wQ 2908/00depe/r i di n- 4yl oxy) phenyl )- 5 PCT/US2005/022682

3-(2-(4-fluorophenyl)acetyl)urea NH2 >20C Da ON

N HA

1-(4-(4- Am no- 2-fl uorophenoxy) - 1H pyrrol og(zzy, 3- b(] pyri di
@314 J =5, 22 Hrx BOHHBPDen AS810n, THD o/ -a%17 i (&h 75D, 6.74 (¢,

4- (2-fl.ugro-4-ni.trophe - ol ey 4+ di ne
UB‘A%‘ Ttz 6 40 ot ‘}C}é%%?d %@%%’"ﬁ%ﬁ%ﬁ i@zﬁpﬁp i 100
nmL of dichl oroethane at room tenperature was added
alumi numchloride (1.33 g, 10 mmol, Alfa Aesar). The
reaction mixture was st EXAMPIER268for 30 nmin, treated
with trichloroacetyl chloride (0.34 , 3.0 mol),
and then stirred at 45 C for 5 hy Aft/erlcooling to O
C, ice water (30 15 nL) was “dul t 8 m xture and

the pH was adj ust aql K2HPO4 sol ution.
The mi xture was then dd-t hr figh a pad of
Celite(r). The organic |ayer was dried (MySH),
concentrated in vacugy he resulting residue was
purified by flash cXraomatggraphy (SiQ2, eluting with
2-7% MeOH in dichl or et éne) to afford
2,2,2-trichloro-|

- (4- ( 2- f Nu(dRIuerord-(3-mimidiosdyD-AH-pyrnobi[3320 18y idim A+ di n

-3 20 yl)eth 498 ,. 609 MS(LESI+) mz 417.9 (M

+ H) +. yT?)ea SQIOBSi (()n o}’@}?@%&@’é‘%’{\?@? di atze (83 mf:]
0.2 e ] - off

> bl AL ET e, 8 MR PO g 126

(‘ﬁﬁmﬁ), 1B0\Ig) (s ar i), 2i22qs,AES), 9.18%s,4 Hips.84 (tQZHnﬁF,S.(AH:tb,iScM (d, 1H,
The reaction m xture was. Stirr t ro e rature

7 675.55%), %13 @r B8, S B0 (o THh ] - Seoh B IaRe . I 2 1.7
EES,WS.OI (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(EST) m/z 426.2 (M + H)".

EXAMPLE 269
F
H
F N
=N :©/ \ﬂ: ;
\ Y o 0} F
7] o
o
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) § 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(ESI) m/z 461.1 (M + H)".
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- 206 WO 2006/ 004636 PCT/ US2005/022682 a pad of
Celite(r). The filtrate was concentrated in vacuo to

w@2o0e/004s86 desi red product (78 ng, 100% as a BOI/U82005/022682

MS(ESI+) mz 390.1, 392.1 (M+ H+ QO
1-(3-Fluoro-4-(3-(2,2,2-trichl oroacetyl)-1H pyrrol o
[2,3-b] pyridin-4- 5

yl oxy) phenyl ) - 3- (2- (4-fl uor ophenyl ) acetyl ) urea
Prepared in a simlar nn npl e 264 (33 ny,
379%. 1H NVR ( DVBO- d6) @‘MEE?S 11. 02 (s,
1H), 10.57 (s, 1H), 8.62 (s, 1#0 H8. 25 (d 1H, J=

Hz), 7.78 (dd, 1H J= g . 35 (m

3H), 7.28 (t, AHy J= 9.4 8ll(t J= 8.8
), 6.52 (d, Q SO:’Z 3%5%@%( ESI)
Z .

Hz

mz 567.05 1@ EXAI\/PLE 271 HH F NN NNO
OOOF NNH

- (4-(3-((Pyridin-3- hyl)carbam)yl) 1H pyrrol o

2, 3-b] pyri di n- 4-ylhoxy - 3- 15

1

[

fl uor ophenyl ) -3-(2-(4-fl uorophenyl t

gcﬂ?yuﬂugrp 6-%/(3 -(2,2 Z-trlc loroacetyl) le—pglfn)olo[g 3y )J]{)yrl m-;lryloxy)phenyl)-

3 (51 poro- 4 (3-(2. 3. @-(uiinfdtbhaRARLUyuilt Py ol of 2.
- pyri di ne

4-yl oxy) phenyl ) -3-(2-(4-fl uorophenyl)acetyl)urea (7.0
ng, 0.012 mmol, Exanple 270)_in 0.5 of DMF was
added 3- (ani nonet hyl ) pyri di ne N%. 092 ol ,

Al drich). The reactienChixture stirred at rt for

I h, and quenched by th addi tt™on of 1 nL of cold
wat er. The precipitaCe that formed was coll ected by
filtration, washed with er (1 nm) and cold

acetonitrile (1 nl) and dy der vacuumto afford
t he desired product (4.3 hy, %4% as a white solid. 1H

'(>BR 1 D&E@-&gﬁ%z ]f%q,% ]%E%}'QH- Byjro j)[_f 3 g]]gh%ggyl‘ﬁgﬁ 2)2,2-

(d, 1tchll)roetﬁaﬁ)bﬂ'elz) 8.11 (d, 1 H, J:55HZ) 800
(s /73 (d, 1 H J 25 =13.2 Hz

5 (d
J="7. 7ro|~1zsq1uﬂan3i47(22@uc(rm4 Aipphehoxp)-1 pmeIIO[a,% ldpmdme (546
Hz), 6.34

o, 2 Gingapl Sonmeud At Bigmiertp) b0t f igfétihe g goom

temperature was added aluminum chloride (1.33 g, 10 mmol, Alfa Aesar). The

reaction mixture was stirred at rt for 30 min, treated with trichloroacetyl chloride (0.34
mlL, 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. KoHPO,
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)-1 H-pyrrolo[2,3-b]pyridin-3-
yD)ethanone (498 mg, 60%). MS(ESI") 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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~ O 1 OOI/ F NHNN(4-(1HPyrrolo [2,3-b]
W@R0060048361- y| oxy) - 3- f | uor ophenyl ) - 1- (4- f | uor opPEeTYEI002022682

oxopyrrolidine-3-carboxamde 5 HON- OOI / F A

1- (4- Fl uor ophenyl ) - 2- oxopyrrol i di ne- 3-carboxylic acid

To a sol ut jpon of ) . .

@.ped of Felitey| The fillgate yas percspivated ipvdcun & 2ive fhg dasiged product

050 ol i ' 7 4 was added
zﬁ%b?%(’o@ﬁ%seanam nyfeé‘é"é')?zg} 3%%33%1 iRy Y A drich).
The reaction mxture was stirred at rt overnight. The
reaction mxture was poured into cold water ( L

10 ni).
fhe ple@rifnore-d-GHae, 6iqhwomyl)d@(-pwoéd2§yb]pyrid)m-4-

filtratio I }h r ried under vacuum

to af ?’?)W%%ée%ﬁggng e u%l}ﬂ(%ﬁggl)%ggaﬂl r?ﬁg 73% as a tan

sol i dprdfacddShla similar BatheBad Mkampl 264 {38 ﬁ% 37%). '"H NMR
X -

N-(4-(1 rrol o[ 2, 3-b] pyri di n-4-yl oxy) - 3-f| uor ophenyl
[DYASORI YA L st 6 H) Y12 (oxiy 0 87 (el T, 62 5 BED P olEd, 1H, =

RN I ORI S 0 UL (LI T
gsig Ak, 8- §8 }(z;J; 6.$i*(ld,~1ﬂ, J=55 k1), 37.7§gs, QH%MS@MI?JWZ 567.05
13277272 W), 7.71-7.68°(m 2H). 7.4527.36 (m 3H),
REH)E, 2H  J= 8.8 Hz), 20 6.38 (d, 1H J= 6.5 Hz),

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(ESI) mz

449.2 (M + H+. EXAVPLE;RARPERS7YO 2006/ 004636
PCT] USP008/ 022682 F N AP Rl 310 2000 N

. TrrriL

O\/Hoo F

- jﬁ
NN

1-(4-(3-((Pyridin-3-ylmethyl)carbamoyl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenyDacetyl)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
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-dg) & 12.38 (s, 1H), 11.03 (s, 1H), 10.57 (s, 1H), 8.48 (s, 1H), 8.40 (t, 1H, J=
5.5 Hz), 8.34 (d, 1H,J=3.3 Hz), 8.11 (d, 1H, J= 5.5 Hz), 8.00 (s, 1H), 7.73 (d, 1H, J
=13.2 Hz), 7.65 (d, 1H, J=17.7 Hz), 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(ESI") m/z 567.1 (M +
H) .
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N- (3- Fl uoro-4-(3-(piperidin-1-ylnmethyl)-1H pyrrolo
[2,3-b] pyridin-4-

W@ b@spdqebenyl ) - 1- (4-f 1 uor ophenyl ) - 2- oxopyr r ol i BECTIESBWEE22682

rboxam de, trifluoroacetic acid salt 5 To a solution
of N- (4- (1H pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) - 3-fl uorophen
yl)-1- (4-fluorophenyl)-2-oxopyrrolidine-3-carboxam de
(22.4 nmg, 0.05 nmmol, CofXANMPEE 232 Exanple 272) and

par af or nal dehyde (2.4 ng, 0.08 in a mxed
solvent (1 nL of isgpro an and %2 of DVF) was
added pi peridi ne (8. reaction
m xture was heated at fob 7 trated in

vacuo, and the 10 re&ultTng reS|due mas pufified by
preparative HPLC._The desired fractions were

| yophilized to v {th desired product (TFA salt, 3.4
ng, 13% as a whin |d 1H NWR (CD30D) S 8.15 (d,
I, J=5.5 Hz), H7.9 Il H J=11.0, 2.2 Hz

) s
7@{%{1@?yré}%£%pyﬁdﬁ§ 4}1@2—3%1%5&11 )- 15(;1(11“02@&553@)_2-
3.99-3.95 (m 2H), oioﬁylrrblidmb-?#l;arbsxﬁnﬂiel—t), 3.61- 3. 59

(m 2H), 3.10-3.06 (in, 15 2H), 2.61-2.47 (m 2H),
1.97-1.93 (m 2H), 1.81-1.71 (m 4H); MS(ESI') rn/z

546.2 (M+ H+. EXAWPLE 2 H F/ I NNO i OO0
1:: F~f:~ OCNN( Huyd 2 N

I\I-(3 Fl uor o- 4- (3- (pyrroljdinf 1- @ hyl ) - 1H pyrrol o[ 2,
3-b] pyridin-4- O O

yl oxy) phenyl ) - 1- (4-fl uorophenyl) - 2- oi%pyrrolidine 3-ca

oxa 2-exabyridlidid-3eameylisacixanpl e
o rihdemul?f ?gaz S 13 (s, 1H). 10,62

8.04 (Isha SblH;ltlel:O% Gd}ﬂz@thyl% Edlog(g@plro{ ,5]-geia11g4‘% dlgnez?l 02 g,

i Algrich) 19 P 0E RS 505 LirlordBalieniRRe 28ds e, 6.0
%%101 @l@rﬁ:hnghé Féacﬂonl_l)ﬁiﬁ%ﬂé‘%as s;afre??_tlt ﬁ?yel%i‘ght ggﬁré&ctmn

niXBrSwaT péured ir2d ¢9ld vBtGEU1G (Tdﬂp peadjpitage that foriged pias
rgp’_%eqf,éizl%gﬁ%qugn,&ya,sheg%th Wa§ €r, &nd7(?ne%rﬂndemdcuurl}/§g GRbrd the

desired product (980 mg, 73%) as a tan solid. MS(ESI") m/z 224.3 (M + H)".

IH-_E

B) N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-1-(4-
" fluorophenyl)-2-oxopyrrolidine-3-carboxamide
Prepéred in a similar manner as Step B of Example 251 (98 mg, 49%). 'H
NMR (DMSO-dg) & 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, /= 8.8 Hz),
6.38 (d, 1H, J= 6.5 Hz), 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(ESI") m/z 449.2 (M + H)".

EXAMPLE 273

- 208 -



EXAMPLE 275 H F/ NNHON\ I OOF NNH

N- ( 3- Fl uoro-4-(3-((4-hydroxypi peridin-1-yl)nmethyl)-1H
W@0600483¢ 2, 3- b] pyri di n- 4- PCT/US2005/022682

yl oxy) phenyl ) -1-(4-fl uorophenyl)-2-oxopyrrolidine-3-ca

rboxam de 10 Prepared in a simlar manner as Exanpl e

273. 111 NWR (DVMSO-d6) b 11.71 (s, 1H) 10. 88 (s,

111), 8.00 (d, 1H, J-55Hz) H77 d, 1H, J- 12.7,

2.2 Hz), 7.67- 764(m . 14), 7.20
(t, 2H J= , 6.30 1H J= 6 16 (s,
1H), 4.51 (o|§1HE = 4.4 3. §3- .79 , 3.38
(m 1H) 3. 7072769 (m 511) 2.28-2.19 (m 3H)
1.65-1.62 (m 2H), A 26 (m 2H); MS(ESI) in/z
5622 15(M+H)+N E276 HH FF\ 1l Ny NII

O0O0I F NN H4
oy 1 3 2!53191%%3 elina?%'s?»oi%@%ﬁ%ﬁ%z rIPI2,3-Blpyridin4-
ber) USBERMES bLBEA kb iy 22 bpYB i J0Ekamiae,

4- gs (3- Fl uor obenzyl ) trifthgrpaceticaici S2lb] pyrl d| n 4-yl oxy
5 )-3 To a solution of N-(4-(1.H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-1-

(4-fluorophenyl)-2-oxopyrrolidine-3-carboxamide (22.4 mg, 0.05 mmol, Compound B
of Example 272) and paraformaldehyde (2.4 mg, 0.08 mmol) in a mixed solvent (1
mL of isopropanol and 0.2 mL of DMF) was added piperidine (8.5 mg, 0.1 mmol).
The reaction mixture was heated at 85 °C for 7 h, concentrated in vacuo, and the

10  resulting residue was purified by preparative HPLC. The desired fractions were
Iyophilized to give the desired product (TFA salt, 3.4 mg, 13%) as a white solid. H
NMR (CD;0D) § 8.15 (d, 1H, J= 5.5 Hz), 7.91 (dd, 1H, J= 11.0, 2.2 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
C\ U 0O O \©\
N O F
7 S
NN
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-dg) § 12.13
(s, 1H), 10.62 (s, 1H), 8.04 (d, 1H, J= 5.5 Hz), 7.84 (dd, 1H, J= 13.2, 2.2 Hz), 7.65-
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fl uorobenzenam ne To a sol ution of
4- (1H pyrrol o[ 2, 3-b] pyri di n-4-yl oxy) - 3-fl uor obenzenam

Wme0650464® ny, 0.2 mmol, Conpound B of Exanpl ePABR¥20051022682

2 mL of nethanol were added sodium hydroxide (40 ng,
1.0 mol, EMD) and 3-fl uorobenzal dehyde (62 ng, 0.5
mmol, Aldrich). The reaction m xture was stirred at rt

7.62 (063H), Ttiu¥ 88 (i), Jol At bt 8 8121 §.25 &hd H, J = 6.5 Hz),

T AT BB A oy Sl (T1, FL901E), SRS

i d | chimn @ et hene, 2H
L85 A oAt 19719, e o, 21

MS(ESHY hes 32 (MEAH i ch) . The reaction mi xture was
stirred for 1 h and concentrated under reduced
pressure. The residue was purified by preparative HPLC
and the desired fracti ofsgANEEE 6940I ned, concentrated
in vacuo, neutralized with saturated ag.
sol ution, and extracted mnth d|C@IoronE hane The

organic extracts were drif ~-
concentr at eg cuo to g| | h esi red ound
(12.1 ng, A verN two siep ESP+) 4 (M

+ H) +.

1-(4-(3- (3 Fl uor oben - pyrrol o[ 2, 3- b] pyri di n-4-yl
oxy) - 3- fluorophenyl )- 2:(4-fl uorophenyl)acetyl)urea
20 Prepared in a si m'mar nner as Exanpl e 264 (3.4

%3-%i$r4§1&(¥%%%%@§- th(y]§ g&-:&f)rrojlo[;’l qufpy’rldm-4-

(49 by ekl B g fiony - zs%gg,yrg e 32 ppimil

NS( ESbtapatdd/ig aBddilad nhdviner dré)ExaI@ﬁe ml\)mmvzrz (DMSﬂ u6)v&311 71
2006/ 004636 PCT/ US2005/ 022682
g5, 1N).H N8\ KH), 8- MdFlﬂofnﬁeﬂi% 7-72r(ri<é>y1ﬁ J 731% 2, %;2 %}2) 1.67-

D BB S AR D 3 e B30 L /=65 o

BrigRar A n§8343379 7Pl e3.38 NMB269 m,
[1>N§§dﬁg) 481?81;?15& rﬂaz} E@sa% ) gem Ilﬂﬁ (
), 226.5 19 (mz)SH)mszu@a(rm bk, b b (e Mﬁ(ESf)m/z 562.2
z 68 rn 2H), 7.41 (d, 1H, J= 8.8 Hz), 7.30 (d, 1H, J=
M Yy, 7.26-7.22 (m 3H), 7.16 (t, 1H J= 8.5 Hz),
7.08 (d, | H J= 7.7 Hz), 7.01 (d, 1H J= 10.4 Hz),

6.94 (t,

EXAMPLE 276
H H
TTTC
0 ° ° F

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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| H J=8.8 H), 6.22 (d, | H J=5.5 Hz), 4.17 (s,
2H), 3.94-3.90 (m 2H), 3.76 (t, | H J= 8.5 Hz),

WQ@2008004636 (m 2H); MS(EST) nz/z 557.2 (M + H)RCT/1I82005/022682

EXAMPLE 278 F/ F/ N~ O\ I 001-1 NHN
N-(4-(1HPyrrolo

[ 2, 3-Dbj pyridin-4-yl oxy)-3-fluorophenyl)-2-fluo ro-6-
nmet hoxybenzam de 15K Prepar ed fq_a<siNd ar manner as
Exanple 261 (12.1 ny % . 1H (DVBO-d6) S 11. 97
(s, 1H), 10.86 (s, 8. 14 (sk 7 J= 5.5 Hz), 7.92
(dd, 1H, J= 13.2, 2 7.64-7.42 (m 4H), 7.03
(d, 1 H J =8.2 Hz), 6.9 H J =88 Hz), 6.48
(d, 1H, J= 6.1 Hz), 6.35 Kd J= 1.4 Hz ); MS(ESI)
mz 396.2 (M+ H+ 20 EXAWPLEN279 -212 WO

2006/ 004636 PCT/ US2005/022682 F NYNO O OHN

M) 4- (@@-Gy¥Fluoraebenzyl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-

[2,3 di n- 4-yl oxy) - 3-f | uor ophenyl ) - 3- ( 2-

cycl o?i'ﬁ%?*’ W‘ﬁﬁ ea O=C=N' 5 O A)

2-Cyc W%ﬂﬁ&?@ﬁ&l B[ed-B]pheiden-5 Lfatbroth i
silver cyanate EH_%%M [)p ]p-% Aldrich) in 1r0 enzergafmme

t(d)SP men 6. ZMohdﬂmbmd IBJq)ﬁ]b@mm@ 13329|1n el of tethagelwerg added

ot Rdrags 49k 10 Sl EPRDAR HnE o RPm E G 05

?ﬁr?gl 18a3. %§ BGh Hlik@R WA stﬁ%&t&t f198£14 Rpouldd into cold
1H-Pyrro o[ 2, 3-b] pyri di n- 4-yl oxy) - 3- quorophenyI

Jwaler((2-mIcy ahcngtmayddamﬂn $1QA Gax 30 mL). The organic extracts were dried
(MgSOy) 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 aq. NaHCOs
solution, and extracted with dichloromethane. The organic extracts were dried
(MgS0;) and concentrated in vacuo to give the desired compound (12.1 mg, 35% over

two steps). MS(ESI") 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(ESI*) m/z 531.2 M + H)".

EXAMPLE 277
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Prepared in a simlar manner as Exanple 264 (13.5 ng,
59% . 1H NMR 15 (CD3OD) S 8.03 (d, 1H, J= 5.5 Hz),

WO 28004636 (m 1H), 7.27-7.24 (m 3H), 6.41 (dpCT/UBL00S622682

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( ESI +)

mz 369.2 (M+ H+. EXAMPLE 280 H Ny NO\ |
00 ~N 20 N 1-(; [ng

Pyrrol o[ 2, 3- bl\pyri di n- 4- ; ORhexn I) 3-
(cycl opropanega @' 24636

PCT/ US2005/ 022682 D O~A) C,ycl opr oparfecaf bonyl
i socyanat e Prepared\in_&_sinilar manner as Step A of

Exanpl e 279. 5 B)
1-(4-(1HPyrrol o[ 2, p1 i di n-4-yl oxy) - 3-fl uorophenyl

)-3- (cycl opropanec'ar bonyl )urea Prepared in a simlar

[0)

(R CamBogbein- RO B I b rian Wl ucfbphbiEn-1-
13 8 Hz), 7(4—211131‘&&1&1?‘1%—2-3@ yrPolifiné-3cazbbxandidé2 (m
2H), 0.90 (m 2H Sl+) n2/z 355.19 (M+ H+ 10
EXAVPPEpa8d ita simifar MydineasFExagiie 2V N, TINMR (@M&O-dg) 511.74
(s, 1H), 10.62 (s, 1H), 8.03 (d, 1H, J= 5.5 Hz), 7.84 (dd, 1H, J= 12.7, 2.2 Hz), 7.71-
7.68 (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 (¢,
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)".

EXAMPLE 278
F
H
F N
oY
7
S
N N

N-(4-(LH-Pyrrolof2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-2-fluoro-6-
' methoxybenzamide
Prepared in a similar manner as Example 261 (12.1 mg, 31%). '"H NMR
(DMSO-ds) § 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, /= 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)".

EXAMPLE 279
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1- (2-Cycl opropyl acetyl)-3-(3-fluoro-4-(5-nethyl-6-(2-(

wd200emMeBeiI perazin-1- yl)ethoxy)pyrrolo[2,1  PCT/US2005/022682

f1[1,2,4]triazin-4-yloxy)phenyl)urea 15 Prepared in a
simlar manner as Exanple 264 using Conpound B of
Exanpl e 45 and Conpound A of Exanple 279 (21.0 ny,
81% . 'H NVR (CD3OD) br7.81 (R, HH.-7.74 (d, 1H J=
5.5 H), 7.25 (m 3H),tf\n/2H, 175 Hz), 3.35
(t, 2H, J= 1.7 Hz), 08 , 26, Ix 5.5 Hz),
2.74-2.54 (m 4H), 2. (s, 3H), 2.33 (t, 4H J= 2.8
Hz), 1.12 (m 1H), 0.64 (m 2H), 0.29-0.25 (m
2H); MS(ESI) nlz M+ 20 H+. EXAMPLE 282 -
US2005/ 022682 HHF/ Ny N
O 1 OO NON N N ND

1- Cycl opiaWBH<SRa610[Ry3-b Pyl idih 41ploRy Y43 {Taor@pivnyhB-(2- (4
- et hyl pi perazin-1 yl)ethoxy)pyrrolo[2,1 f]
[1,2,4]triazin-4-yl oxyclopeapyincsteburmacpared in a
simlar manner as Exanple 264 using Conpound B of
Exanple 5 45 and Conpound A of Exanple 280 (20.3 ngy,
64% . 'H NVR (CD3CD) S d#fc88 ~_ 1H), 7.70 (s, 1H),
7.76-7.72 (m 2H), 7.22-7.14 |{m , 4.14 (t, 2H, J= .
5.5 Hz), 2.94 (t, 2H, J= 5.59Hz), 2.89-2.60 (m 4H,

78 45 . 1.70-1. 67 1H),
‘%? 99-%’%9@%“@3\?&%‘%%5%6 (m 2H): |(vg]( ES|H3 m z
512. 3T Wstspehsion d0siF¥AMRnELeI835 ndgb 2N rmbl, Mltiriéh) ih 10 n, of

00OF N12
toluene was added cyclopropylacetyl chloride (313 mg, 3.0 mmol, Aldrich). The

reaction mixture was refluxed for 2 h, cooled to rt and filtered. The filtrate was used

as 0.3 M solution for next reaction.

B) 1-(4-(1LH-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%). 'H NMR
(CD3;0D) & 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
" ”wr”w/l
Xro
O
74 |\
N N/

1-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-flucrophenyl)-3-

(cyclopropanecarbonyl)urea
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N HN(4-(3-(3-(D nethyl am no)p
rop-1-ynyl)-1Hpyrrolo [2,3-b] pyridin-4-yloxy)-3-

wo bwenopbenyl ) - 1- (4-f 1 uor ophenyl ) - 2- oxo- 1, 2- di PgTIUSIINE/022682

di ne-3- carboxam de, trifluoroacetic acid salt 15 F
N2 O~1 \ HNA
4- (2- Fl uor o- 4-ni trophenoxy) - 3-i odo- 1.,

- pyrrol o 2, 3-b] pyri di ne 2&5 2006/ 004636
PCT/ US2005/ 022682 A mi x?Tfe

4-(2-fluoro-4-nitrophenoxy)-1Hpyrrol o[ 2, 3-b] pyri di ne
(550 nmg, 2 mmol, Conpound A of Exanple 132) and
Wi od CyabpropaxedarkiotyDisngyandtemol ) in  CH2C12 (50 nl)

was stirred.at rt. for ur washed wth
bri ne FT@AT dnaé%}féﬁlarl\?ﬁ%@ﬁrasa%r %@t@iﬁm}m%gh a short
pad of silica gel, eluting wwth EtOAc. The 5 filtrate
was concentrated in vacuo to gi ve the desired product
Byuant U LAEVRy roki[ 2 3-14pyrddinykiyloay)-3 dlucstophaylS3-£ST)

m z 400 iﬂﬂ; F I\IOZ OBoc N B) test-Butyl

4- ( 2- {eystopsopangearybuEsa) - 3- i odo- 1H pyrrol o [2, 3-b]

2l O & 36 & AT 170mg 00,

NiMIR (CDL,0B) 64098 @@y 1 HL/ #1508 Hz), 7. 5NE, IH,O]FHI)B SaHZ) 4020 08 (m
under N2 was added NaH §60%| n m ner% oi |
AHI6.31 ha2E, %100:(m. RBR, (590 (r.dDaMYESTY gz 305. ih%’ﬁM
cooled to -40 C. To this m xture, was added Boc20 (330
nyg, 1.5 mol). The 15 m xture was stirred at -40 C for
1 h, diluted with 5% aq.EXAMPRIEQSLr ate sol uti on,
extracted with Et OAc. The organic | ayer was dried over
MgSO4 and concentrated in yacug. fthe lgrude conpound
was purified by flash colum rrat\foegrap/dy\p?m lica
gel, 20% Et OAc/ CH2C12) to giwe Jhe desio ed rrpound

{ LC/ MS(EST}) "n/z 500

(460 ny, 92% as a yell owsolid.

(M + H7.

1-(2-Cyclopropylacetyl)-3-(3-fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-
ylethoxy)pyrrolo[2,1-f][1,2,4]triazin-4-yloxy)phenyl)urea A

. Prepared in a similar manner as Example 264 using Compound B of Example
45 and Compound A of Example 279 (21.0 mg, 81%). 'H NMR (CDs;0D) & 7.81 (s,
1H), 7.74 (d, 1H, J= 5.5 Hz), 7.25 (m, 3H), 4.18 (t, 2H, J= 5.5 Hz), 3.35 (t, 2H, /=
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 +
H)".

EXAMPLE 282
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20NF, NO2 O N Boc N Q
tent - Butyl 3- (3- (di net hyl am no) prop-1-ynyl)-4-(2-fluoro

WO de0aiob466phenoxy) - 1H pyrrolo [ 2, 3-b] pyri di neP¢T/US2005/022682

-carboxylate -216 WD 2006/ 004636 PCT/ US2005/ 022682 A
stream of Ar was bubbl ed through a m xture of
tent-butyl 4-(2-fluoro-4

ni trophenoxy) - 3-i odo- | H-pyrrgl o[ 2, SHb]dyrl fne-1-carbo
xylate (200 ng, 0.4 mol),
N, N- di et hyl prop- 2-yn- I-an1ne ng, 00. & Mol ),

Pd( dppf) 2C12: CH2C12 (33 \nm, 04 mol ), and Cul (20
ng) in triethylanmne (O nd THE (3 nmL) for 5
mn. 5 The reaction n:o \urH heated in a seal ed

tube at 70 C for ol vent was renoved in
vacuo. The cr;{e,\ponpound vvas purified by flash col um

chr omat ogr aph Mica gel, 5% MOH EtQAc) to afford
the desired pr t (170 ng, 95% as a yellow oil.
LG MS(ESI+) iz 455 (M+ Hy+. F NH2 Me2N NNJ 10 H

. dLyclopreprueapbemitioioftegrort-(inefivd-(fy4-medyipiperssin-1-
yr i di - -y Ry pyirroldf2i PR ARALAS-ioxPplit) HraOf
3- ( 3- Poépumeddhiytlaasivniiar)mamer bs Pxaple 264 sibp Wompotnd B of Example

nit roDhenougngq]ﬁ%%gﬁg£§ g%%éng,%{pf)lne | -car boqri)l atée85 )

5 d

%&f&&?@&ﬁ‘%&%& P T a e SRR LR P55 7 o) 294
fonH2 B 5, siﬂhytzes!b W60 lomEh@j\Q 78 (@nm)‘ Ql3t46(rs e4H)t hruns7 an, 1H),
pad. of Cellteg . The filtrate was washed with, sat

q99 -K$H pa2H) 8190t0. 86 (mRH s MIEST ) MySOH2. 31(M t&ad, and
concentrated in vacuo to afford the desired product
(110 ng, 90% as a yellow solid. LOMS(ESI) nlz 325 (M

+ H+ 20 B . EXAMPLE 283

N-(4-(3-(3-(D net hyl am no) prop-1-ynyl)-1H pyrrol o[ 2, 3-

b] pyri di n-4- X
yl oxy)-3-fluo henyl) - -(4-f| or gphegyl ) - 2- oxo- 1, 2- di
hydr opyri di ner\"%ION HI

L\ c 0 F
/I\

_
”N

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

A) 4-(2-Fluoro-4-nitrophenoxy)-3-iodo-1H-pyrrolo[2,3-b]pyridine
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carboxam de, trifluoroacetic acid salt To a m xture of
4- (3-(3-(di net hyl am no) prop-1-ynyl)-1H pyrrolo[ 2,3 25

W bgo0odBa- 4- yl oxy) - 3-f | uor obenzenam ne (33 ngPCDU$2005/022682

nmol ), 1- (4-fl uorophenyl) - 2-

- 0X0- 1, 2-di hydropyri di ne- 3-car boxylic aC|d (46 ng, 0.2

mol , Conpound B of Exanple 242), and

( Per s épmixperepi 6§9£®ﬁ%4-m€omnow)zlffrﬁwylol[%3wﬂm'r(qne (550 mg,

Tkl PRI dPbRple 1 T -D0G o RRbBR 4B g Somot in

EEATC1IBO)) A3 GlAed 6OMERNT K. aTB@'nhﬂuW&@wasﬂé@ withUstne, dried
conpound was purified by preparative HPLC, and_ the

ey gy Patad passed thevrghdeshert nadsifsilica eel. ekyting mﬂldEtﬁaAé: The

tl e compou TFA

bt ves SRR b e e R e pRog B BB i) as 2
AV B/H200 (\3 *8.16 (m 2 7.74 S,

%1%57&%&4 6OStErSnﬁ)2|{|) 07( 38%47 (m( 5 4ll:l)|) 6.78 Edd,
1HJ—68 6.8 Hz), 6.47 (d, 1H J= 5.6 Hz), 4.30 (s,
2H), 2.99 (s, 6H; LM (ESI+) ,ﬁz 540 (M + H) +.
EXAMPLE 284 F/ NNI1 0O *H 10
N-(4-(3-(3- (Dnethylamno)pr -1H pyrrol of 2,-3- b] pyr

i di n-4-yl oxy) - 3- {

fl uorophenyl)-1-(4-flug yl)-2-o0xo0-1, 2-di hydropyri
di ne-3 car boxam de, tr fI or ¢ acetic acid salt A

m xture of N7

N-(4-(3-(3-(di net hyl am%‘?f)prop 1-ynyl)-1-(1-(4-fluorop

gy | )te;tZB-ﬂgpzt-tz&‘mGMlMQﬁ ghbﬁdﬁ%&odsﬁl@%}w‘ﬂo[& 3-b]pyridine-
H-pyrroo ] pyrid yl oxy) -
f | uor obbarbpixylate (4 f1 uor ophenyl ) - 2- oxo- 1, 2- di hydr opyr i

di ne- 3 ot boxam S L 32T TEA 2L 0037 B cropz
o Bpyridaop L, P%mb!?h%’%@@m*‘%‘iﬁ@% A S lea

a gb0Bdmaherdloif,dr2 mntol)), THe hixtire dvdshtied bt @ @&k 20 min, and
Celite(r). The filtrate was purified by prep-HPLC to
af feoplgdithe4d PEI @odbtﬁmame aesadded Bec60(338 mad- 52@11@) he

0,
TF/_r\qzi%(glrte ag) Ss’tp% tlg-glb 4C {o'a %IMRdw(%Dg 453/ & 65%91&%% cl(tralge soiutlon
tractdd E]tO fo R 1ofith wik difeadve ﬁfo%nébﬁc) trated
7.2‘%%“50“?&‘ % CRIET 9&1“9 NERAbTY ﬁ?" g3oetae
(d,in 2&tuol Ih6. cﬁlkdb)c,oniimihﬂd Was pitifiedby flash column chromatography
(silica gel, 20% Et_OAci/ CH,Cl,) to give the desired compound (460 mg, 92%) as

a yellow solid. LC/MS(ESI") m/z 500 (M + H)".

O) 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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8.0 Hz), 2.96 (t, 2H, J= 7.2 Hz), 2.77 (s, 6H), 2.11
(m 2H); LC/MS(ESI) mi.z 544 (M+ Hy+. 25 EXAMPLE 285

WO 208804690 2006/ 004636 PCT/ US2005/ 022682 Me2NPET/USN0M22682

a-if OF NN H

1- (4-(3-(3- (D net hyl am no) prop-1-ynyl)-1Hpyrrol o
[2,3-b] pyridin-4-yl oxy)- 3-

f I uor dpsteayd 9f e was Mbiddabmgh emyab()lac ef 1er l)bntﬁla‘} ~(2-fluoro-4-

TSR P i A g
i1 G P O

ﬁd)éenlmﬁg( and ?uﬂd@ﬁmﬂ@mytr)@lmséaminm(@éaybhmdeﬂdﬁ @®®mL)fond min.

ound C.of EX le 4 Th

ST G LS L e
[ th

G T oot R oot g By P HesH it e e

whiohrextepphphy. (silich MRS M EONBROIG) t6 aff@rd3be (esired roduct (170 mg,

0.0 , 1H), 8.07 (d,

iﬁ%)ﬁsaéfeléo%O#rzfyCMS(ﬁ?) f)g)fﬁé%}jfé" .ﬁst),H)r 73 (dél,

1H, J= 12.4, 2.4Hz), 7.25-7.40 (m 4H), 7.10 (m 2H),

6.26 (d, 1H, J=5.2 Hz), 4.21 (s, 2H),.3.68 (s, 211),

2.43 (s, 611); LCOMS(ESr) nlz 5 + M+, 15

EXAMPLE 286 F N Me2N'%NO N w

N-(4-(3-(3-(D et hyl am no) pRgp- 1- -1H pyrrolo

[ 2, 3-b] pyri di n-4-yl oxy) - 3-

fl uorophenyl) -2, 6-di fl uorobe

acid salt To a sol uti on of
4-(3-(3-(di mathyl am no) pr op- 1Hyn))T‘) 1H pyrrol o[ 2,3- 20

Bhe! et e s oo Bt Hesp - yows
) 'g-tﬁh'?rgi)@nz(elmgnﬁ'}) at 0 C, was added 2, 6-‘

To a mixture of tert-butyl 3-(3-(dimethylamino)prop-1-ynyl)-4-(2-fluoro-4-

trifluoroacetic

nitrophenoxy)-1H-pyrrolo[2,3-b]pyridine-1-carboxylate (170 mg, 0.374 mmol) in
THF (10 mL) and MeOH (10 mL), was added Zn powder (<10 micron, 500 mg) and
NH4C1 (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,PO4
solution, dried over MgSOQy, filtered, and concentrated in vacuo to afford the desired
product (110 mg, 90%) as a yellow solid. LC/MS(ESTY) m/z325 M +HY'.

E) N-(4-(3-(3-(Dimethylamino)prop-1-ynyl)-1H-pyrrolo[2,3-b]pyridin-4-
yloxy)-3-fluorophenyl)-1-(4-fluorophenyl)-2-ox0-1,2-dihydropyridine-3-
carboxamide, trifluoroacetic acid salt
To a mixture of 4-(3-(3-(dimethylamino)prop-1-ynyl)-1H-pyrrolo[2,3-

blpyridin-4-yloxy)-3-fluorobenzenamine (33 mg, 0.1 mmol), 1-(4-fluorophenyl)-2-

ox0-1,2-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 mL),

was added DIPEA (0.1 mL). The reaction mixture was stirred at rt overnight and
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di fl uorobenzoyl chloride (9 ng, 0.05 mml). The
m xture was stirred at 0 C for 30 mn and

wa@omepMeB@t ed i n vacuo. The crude conpound wasP@LIUSIN0&CR2682

by preparative -219 WO 2006/ 004636 PCT/ US2005/ 022682

HPLC to give the desired product (TFA salt, 11 ng, 41

%9 as a white solid. 1HNWR (CD30D) S 8.05 (d, 1H, J=
Boficellirhted 7 Bﬁzu()d {The thyde bompBurt] was gurtfed, byfpré@argtive HP).C, and
7.35-7.50 7.25 , AH, J= 8.8 Hz), 7.00-7.06

(thﬁ apziomate( %;1 igng Werellpzpplgﬁzasl_ tg afflﬂg T?'le 11_ﬂf§)m€o§>om%£615 mg, TFA

%@ﬁs% aﬁéﬁkllo\%gﬂ@ %?&\QM%Q@?%EI&&%*@@ T, P=B WA ,), 8.14

N,(144, (/3= Qﬁa{tg 30948y1r6r(gi QH)27. %4 [ 1H), 7. 54 7. 60 (m 2H), 7.30-7.47 (m,
ﬁl\{ﬂ)l di n-4 il oxy) - 3-f | uor opheny 59‘21 2-flu
hoX§ b Hmfaeﬁ 8.1y &iHaL 9o (e Ele bT15- 61HZ): 4/30Mﬂ22H)Br2 9 (s,

H@%%’ﬁ%%/ﬁg?rﬁ(“f Sﬁor(%eﬁ?yl si | y1) ethoxy) et hyl ) - 1 pyr

rolo[2,3-. Db]pyridin-4-yloxy)-3-fluorob enzenam ne
mxture of 3-brono-4-(2-fluoro-4-nitrophenoxy) - 1((2
15 EXAMPLE 284

rol o[ 2, 3-b] pyri di
_an'pl e 261),

(trinmethyl silyl)ethoxy)nethyl)-1Hp
ne (626 ng, 1.3 mml, Conpoung

zinc powder (1.0 g), and._a N 1.0 g) in
THE (25 nl) and MeOH (25 was|| st i redrt

over ni ght . TheNmi\ct ur e iluW@ed Ath 2 and
filtered through a short] pad of Celite(r). The
resulting solution en concentrated under
reduced pressure, a hgl resi due was purified by
flash 20 colum chr tb'graphy (silica gel, eluting

wi th 30% Et OAc/ CH2C12) to give the
N-(4-(3-(3-(Dimethylamino)propyl)- 1H—pyrrolo[2 3-b]pyridin-4-yloxy)-3-

fluorophenyl)-1-(4-fluorophenyl)-2-o0xo0-1,2-dihydropyridine-3-

carboxamide, trifluoroacetic acid salt

A mixture of N-(4-(3-(3-(dimethylamino)prop-1-ynyl)-1-(1-(4-fluorophenyl)-
2-0x0-1,2-dihydropyridine-3-carbonyl)-1 H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-
fluorophenyl)-1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxamide (32 mg,
TFA salt, 0.037 mmol, 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
mg, TFA salt, 39% yield). "H NMR (CD;OD) § 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, 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(ESI") m/z 544
M + H)".

EXAMPLE 285
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desired product (420 ng, 71% as a clear oil.
LG/ MB(ESI) mz 453 (M+ Hy+. -220 WO 2006/ 004636

wEON6ERBB05/ 022682 HF , N O 01-1 O Br N N POT/US:oMy®2682

B)
N-(4-(3-Bromo-1-((2-(trimethylsilyl)ethoxy)nethyl)-1H
pyrrol o[ 2, 3- Db]

pyridin-4-ylo

oxybenzam de 'YF%E)N
4-(3-brono-1-((2-(t
pyrrol o[ 2, 3- b] pyri
(400 ng, 0.85 mml),

3- quoEopheny ) QQfluoro 6- met h

tirrea
I met IyI XYy) [)-1H 5
n- 49yl oxy) - 3- fluorobenzedén1ne

uor o- 6- met hoxybenzoic acid

(226 my, 1.33 mmol )¢ dhd HATU (641 ng, 1.33 mol) in
DVF (6 nlL) was adde (387 ng, 3 mmol’), followed
by DVAP (50 ng). Th resulting mxture was stirred at
rt t it -4- -3-

(gt e g
| ayer ﬂmouhue'di)-bﬁbﬂ ﬂg&b@&ﬁyhm@@bn&enﬁﬂhtwdamlc acid salt

e hr onaligr S Rt g iy Bt S olol23-
%g lﬂd%@a&-stﬂu&by&zwﬁmﬂ@fwﬁ @Dwﬂﬁﬁol(@g%FG%dD of

as a white solid. LC MS(ESI fn/z
Cixanplet2§3 LCY RN ISHnpy waohdsled 2- (4-ﬂuorophenyl)acety1 1socyanate (0.05

1[“1’@81’2;03}”' d%w%%%#)@:% 4 ophen\gl"%iésglg?tffqgl h and

f;
BB apacue. (s cude comprund vps Py prepmiyq HRLC to

rgyvert&xb dpdred- pbq»d:npt ("JE'Hm salt, 12 mgg)42% ylbldb) asmtwhrty kolid- 1HINMR
- met hoxybenzani

@M%Of@ 59 (< PR oD D) ehises 1B by00 R ARD T (@, 117

rq 1 [

SR G 285 S PRIBE Ut 2ai S -7 g 410,
mw@ﬁez 626!(&[QEEd%QMHEﬁl&zﬂbliwggzﬂhm@@H)
pad lite (CH2C12). The filtrate was washed with
M/MES(ES ) e PB4, filtered, and concentrated
under reduced pressure. The resulting resi due was
treated with TBAF (1 Min THF, 1.0 nmol) and
et hane-1, 2-di am ne (30 LpXAMPHE 28¢ nL). The m xture
was refluxed for 15 h and concentr at ed i n vacuo. The
resi due was purified by

U

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-pyrrolo[2,3-
blpyridin-4-yloxy)-3-fluorobenzenamine (15 mg, 0.046 mmol, Compound D of
Example 283) and pyridine (0.05 mL) in CH,Cl, (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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25 preparative HPLC. The desired fractions were
| yophilized to give a white TFA salt, which was

wae®sobisasl i n snmal |l amount of MeOH H20 with 1 PCFEICK2005/022682

(0.1 nL). This -221 WD 2006/ 004636 PCT/ US2005/ 022682

‘solution was then Iyophilized to afford the title

conpound (HC1l salt, 12 ng, 53% as a white solid. ;L
NPR( OB tﬁiS)ieﬁreﬂl@rt&ﬁzc’( GLFALs4lt, 18 nRE 41 %) ad piwhite spli@ H

@%3@9)6879(5171 i = . 385 . TH S 2 ;&6(.%818[{)’
S-S 5 P73 4 8 FopsFOSR Ehls 3 é‘igﬁ’?ENS'ﬁ

Bzl Nﬂs@l@ 2 87Ns SEDHLC/MS(ESI') m/z 465 (M + H)".
N-(4-(3-(6-Am nopyridin-3-yl)-1H pyrrolo

[2, 3-bl pyridin-4-yloxy)-3- 10

fl uorophenyl)-2-fl uoro- %m%%g}zam de A mxture
of
N-(4-(3-bromo-1-((2-(trinmethylsil
pyrrol o[ 2, 3-b] pyri di n-4- yI oXYy) - 3—|fl
0- 6- met hoxybenzam de (50 s 7N 1S
Exanpl e 287), 5-(4, A, o
2y|)pyr|d|n2amne\(36 .
Pd(PPh3)4 (10 ng), and K3R04 15 (2 Min H2O, 0.32
nol) in toluene (1 Et0-|(0.2 m.), and DME (0.4
m.) was purged with 10 m n. The reaction

m xture was heated atH95 C for 2 h, diluted Wi th

Et , nd hed wi rin e e
#622%'(%' Y“"’m [{z’?'ﬁ Béﬁr‘ﬁ‘“'%r r(%toégxﬁﬂ)-v anoxo-6
to give a resi dygthydybehiziarie] hﬁﬁhﬁﬂlo\foidef’saiEBAF (1 M

in THF, 1 nmL), ethane-1,2-diamne (50 L) in THE (3 nl)

at reflux for 24 h. The 20 m xture was diluted with

Et OAc, washed with brine, dgied Wlkn MySO>4, and
concentrated in vacuo. The r was purified by

flash col um chromat ography ica gel, 5% 2 M NH3

in MOH CH2C12) to gi ver the Odesi r ed product whi ch was
converted to the HC s%yophlllzatlon with 1 N

Pt Conpound B of
3-di oxol an-

HCO in H20 (white soli , 26%vyield). 1H NWR
(CD3OD) S 8.32 (dd, 1H 872, 2.0 Hz), 8.21 (d, 1H,
J= 6.1 25 Hz), 815(d<1H J-20Hz) 7.94 (dd, 1H,
J=12.7, 2.5 Hz 7.70 (& 7.44-7.50

) ( —\’k—SIMe3

A) 4-(3-Bromo-1-((2-(trimethylsilyD)ethoxy)methyl)-1H-pyrrolo[2,3-.

b]pyridin—4-yloxy)—3;ﬂuorobenzenamine B

A mixture of 3-bromo-4-(2-fluoro-4-nitrophenoxy)-1-((2-
(trimethylsilyl)ethoxy)methyl)-1 H-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 2)
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>CL) to give the
desired product (420 mg, 71%) as a clear oil. LC/MS(ESI") m/z 453 (M + H)".
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(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), -222 WD 2006/ 004636

wEON6ERBB05/ 022682 6.85 (t, 1H, J= 8.7 Hz), 6PGHUSIN5/022682

1H, J= 5.6 Hz), 3.92 (s, 3H); LCOMS(ESI) in/z 488 (M
+ H+. EXAMPLE 289 FNI N OO N5HN
N-(4-(1HPyrrolo [2, 3-Db]

pyri di n-4-yl oxy) - 3-f | uor ophenyl ) - £~ entyl - 2-oxo-1, 2
- di hydropyri di ne- 3- car bgxam de,ﬁ tri roacetic acid
salt F, NI NH \'1 OO \N H 10 A)
N-(4-(1H Pyrrol o[ 2, 3-b] pyrJ 4- yl ox@) - 3-fl uor ophenyl

) - 2-0xo0-1, 2- di hydr ri df ne- 3-carboxam de To a
stirred sol ution of
4- (1H pyrrol of 2, 3- b] I
f1 uor obenzenam ne (24NAg;N0.1 mmmol, Conpound B of
Exanmpl e 132), 2- hyd|<oxyni cotinic acid (27 ng, 0.2
mol ), and HATU (76 n@—\qaz mml) in DM (1 15 nl)
was added DI PEA (0.1 nl) —af#fepVAP (5 ng). The

resul ting mxture s stirre t.rt f d

Bince ALCECERr oAl rimefi PP erhere iy LE Py rola

pr epan HP 0 5] sl i
e

20 B) To a stirred solution of 4-(3-brc_>m(_>-1—((2-(trimethylsilyl)ethoxy)methyl)—lH-
Dol b s Ton) SRlorobensentntine (00 s, 0.8 2, Ptuoro-
BiferhoAdh iR ARy er 33 AP AATEICTU ST g2l 3868 in
DM (€ At pyeis aalia] DIFEAT387rhglisnmehoy), follojwed-Hyl DEEATh{EOyE). The
) - 2- oxo0-_ 1, 2-di hydr opyri di ne- 3-car hboxam de (8 ng, 0.02
Fsplting mixpuoowras strred3t 1t ayeanight, dipied Wit OAgpand Washed with
%8%% a‘%l(.3 %QHBBI ’séiﬁﬁ%’ %cpgl%{seg The organic layer was dried over MgSO4
and concentrated in vacuo. The residue was purified by flash column chromatography

(silica gel, eluting with 30% EtOAc/CH,Cly) to give the desired product (370 mg,
72%) as a white solid. LC/MS(ESTY) m/z 605 (M + H)".

O) 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 mmot), Pd(dppf),Cl::CHyCl; (5 mg, Aldrich),
Zn(OAc)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,Cl,, filtered through a pad
of Celite® (CH,Cl,). 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 pL) 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 HC1 (0.1 mL). This
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3-met hyl butane (50 ng) in DMF (1 nk) was stirred at rt
overnight. The reaction mxture was concentrated in

wo awaoosmsel t he resi due was was purified by preper/asions022682

HPLC to give the desired product (TFA salt, 5 ng, 42%

as a white solid. 1H NVR (CD30D) 8 12.50 (s, IH)

8.46 (dd, 1H J= 7.1, 2.0 Hz), 8.16 (d, 1H J=

szuho@ was g@nay@mﬂ(md to pffordthaitlg campund GGl salt, 1@31115; 53%)asa

hite3pl gﬁm&(ﬁ@p Urs 150 i%)ll@l) g{'@ﬂgﬁﬁk ngf%} 8.14 (4,
g;g%#% &-/%E' 1. 8]7'%id 15 {'2)12 8'—§/0'\1§£)E$B7)(nm312{) 46”>§>5 f\ﬁMlH J=38.4

lH{z(),%s% Gotld; A= @2 Kpy 6iddi(ds IHyI ¥ 52%3{78I(s; 3H) LC/MS(EST") m/z
1| di n- 4-yl oxy) phenyl ) - 2- oxo-
El@ﬂn 1, 2-di hydr opyri di ne- 3-car boxam de Prepared
in a simlar manner as Exanpl e 239 using
3-fluoro-4-(2-(pyridin-3
yl)-1H pyrrol o] 2, 3- b] pyrEXAMEEEI288y) benzenam ne
(Conpound E of Exanple 237) 15 and
2- oxo-1 - phenyl -1, 2-di hydr opyri di ne- 3 g4 hoxyl i ¢ aci d.
1H NMR (DVBO- d6) 84,N12. 87 (,s, H),le. s, 1H), 9.39
(s, IH. 8.70-8.85 (pe=2H), d J= 7.1 H),
.00-8.25 (m 3H), R9

8 7.3D-705 (m 8H),
6.77 (t, 1H, J= 6.6 6.95 (d 1H J= 4.6 Hz),
4.21 (s, 2H), 3.68 (s, .43 (s, 6H); LC MS(ESI+)
mz 518 (M+ H+. 20 LH291 HH F/ NNOOO
F NN H- 224 WD 2008/ 00636 PCT/ US2005/ 022682

N-(4-(3-(6-Aminopyridin-3-yl)-1H-pyrrolo|2,3-b]pyridin-4-yloxy)-3-
fluorophenyl)-2-fluoro-6-methoxybenzamide

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 (50
mg, 0.08 mmol, Compound B of Example 287), 5-(4,4,5,5-tetramethyl-1,3-dioxolan-
2-yl)pyridin-2-amine (36 mg, 0.16 mmol, Oakwood), Pd(PPhs)s (10 mg), and K53PO,4
(2 M in H,0, 0.32 mmol) in toluene (1 mL), EtOH (0.2 mL), and DME (0.4 mL) was
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 MgSO,,

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 pL) in THF (3 mL) at reflux for 24 h. The

mixture was diluted with EtOAc, washed with brine, dried with MgSOa, 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 HyO (white solid, 10 mg,
26% yield). 'H NMR (CD;0D) & 8.32 (dd, 1H, J=9.2, 2.0 Hz), 8.21 (d, 1H, J=6.1
Hz), 8.15 (d, 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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1-(3-Fluoro-4-(2-(pyridin-3-yl)-1Hpyrrolo [2, 3-Db]
pyri di n-4-yl oxy) phenyl)-3-(2-(4-

wo bwenopbenyl ) acet yl )urea, hydrochl ori de salt BCTUS1005/@22682

of
3-fluoro-4-(2-(pyridin-3-yl)-1H pyrrol o[ 2, 3-b] pyri di n-
4- Io]é_yl) benzenam ne (25 r}q 0. 078 mmol , _Conpound of
B s) EAB § 7980, 53¢ 4.5, Vans 6ony b3 s SEY LSRG Staru 488
%&Eﬁqaﬁml in toluene, Conpound C of Exanple 4) in

s stirred at rt for 1 h. The solvent was renoved
in vacuo and the residue was purified by preparative
HPLC to afford the desired product (HCl1 salt, 18 nm,
40% as a yellow solid EXAMRRE(28930D) S 10. 76 (s,
1H), 9.19 (s, 111), 8.70 (d, 114, J= 8.0 Hz), 8.66
(d, I H J=5.2 Hz), 8.18 (d, 1171, 6.4 Hz), 8.00
(dd, 111, J= 8.4, 5.6H 7 Md, 1H, J= 13.2,

> 4 Hz). 7.10-7.35 (m @ 6. 0- 7103 }7. 40 (m 3H).
6.63 (d 1H J= 6.4 HpXAC MY ESD+) 500 (M +

H) +. EXAMPLE 292 F , I N\ \' | OOOF M N( 5N
H 15 @ﬁ:ﬁ

N- ( 3- Fl uor o- 4- ( 2- | H pyrrol o[ 2, 3-b] pyridin-4-ylo
xy) phenyl ) -1-(4- H

fl uorophenyl ) - 2- oxo- 1, 2-di hydr opyri di ne- 3- car boxam de
CIN-M-(1H-Pyxroleli2, 3vb] pyridin-feyloxy)y um)ophenyl)—l—lsopentyl-Z-oxo-l,Z-

4-Chloro-1-((2-(tri hyl,si lyl)et.ho t hyl )- 1H 0
| o[ 2, 3- b] pyré@?ﬁ%"”ﬁﬁ%&%ﬁ%@% F’E%}‘ge rt{%‘iﬁl‘féé‘%?{
60%in mneral oil, 2.2 mol) in DMF (I nlL) was added
4-chl oro-1 H pyrrol o[ 2, 3-b] pyridine (305 ng, 2 mmol,
prepared according to Thibault, C al. Og. Lett.

2003, 5, 5023) at room tenperatire y stirring. The

m xture was stirred for an et hyl si | yl et hyl
chl oromet hyl ether (350 . 1logmog, Al drich) was
added. The mixture was &irred at roomtenperature -
225 WO 2006/ 004636&%2005/ 022682
~
N™ N

A) N-(4-(1H-Pyrrolo|2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-2-0xo0-1,2-

dihydropyridine-3-carboxamide

To a stirred solution of 4-(1 H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-
fluorobenzenamine (24 mg, 0.1 mmol, Comi)ound 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(ESI m/z 365 (M + H)".

B) N-(4-(1H-Pyrrolo|2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-1-isopentyl-2-
oxo-1,2-dihydropyridine-3-carboxamide, trifluoroacetic acid salt
A mixture of N-(4-(1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-2-oxo-
1,2-dihydropyridine-3-carboxamide (8 mg, 0.02 mmol), Na,CO;3 (50 mg), and 1-iodo-
-223 -
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for 1 h, poured onto ice, and extracted with ethyl
acetate (3 x 10 nL). The conbined extracts were

wormiheaiess t h brine, dried (MpSO4) and concent r B BEUS2005/022682

under reduced pressure to give the crude product,
whi ch was purified by flash chromat ograph (5% ethyl
acetate in hexanes) to afford the title conpound (300

BgndhﬂﬁmamnﬁonﬁﬂmﬁDM@KamEJwm&mmmﬂanMw&mgwxﬂﬁ¢Hﬁakm

B pas Gofeqilgtgh i vaghand (S rasue s 3 Tigied BY prcregative
J= 68

i - b s A 1) ol o

@DéODﬂ’S 1250!(5\1H)1\®45/eddyaﬂ V="TN mm) @ 16 (d, 1H, J=6.1 Hz)

4- Chl oro- 2-net hyl -1 - trimethylsil ethox)rre y)
TOOE00 (o T TR8- B4 (9 TE a3 1AL ot ST B ©10 LA 1H. T

SR B T 45 TR A .-

gt1 HZﬁL@MS@ESI Phgans\me+agtded  butyl lithium (0.4 ni,
Min hexanes, 6.4 mmol) dropw se. The m xture was

stlrred 15 at the same tenperature for 5 mn, and
treated with i odonet han hanTHE m'xture was
warmed up to roomten‘pemﬂt&gﬂched by the

addition of saturated ammpnium chI e solution, and
extracted with ethyl \e\d__ate (3 The
conbi ned extracts were

(MgS™) and concentrated i uootoogl e crude
product (150 ng, 95%, w8 ch was used fo he next

reaction. 1H 20 ( 6 8.19 (d, 1H J =5.5
Hz), 7.14 (d, ¥ HY-% B.5 |Hz), 6.42 (s, 1 H), 5.74
(s 2H) 3.60 (M5 2HN >\ 8 Hz), 2.61(s, 3H), 0.96
(t, J= 6.8 Hz), 0Ho7 (s 9H) ; l\/IS(ESl+) mz 297
- ) - -
N Rl b 5t iy
1-phenyl-1,2- dlhydropyrldme-3-carb0xam1de

f‘l‘ﬁF' e T Syt Pt S BuR okl S AR Bdin >
g7 %8%@%’&2 %@%&%@ i

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
FDQ/NTNW/\@
(0] © 0 F
72/ I\
— N e
N N N
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was refluxed overnight. The THE was renoved under
reduced pressure and the residue was diluted with

WOR06/004636 ML) . The precipitate that fornmed wasPCT/US2005/022682

coll ected, washed with water and dried (I\/gSO4) to

affordthetitle conpound (101 rTg, 60% . 'H NWR

CD30D) 6 7.99 (d, 1H J= 5.5 7.06 (d, 1H_ J=5
-F1901284-(k(pmm-33y12 lﬂrpysroltﬂ%?v-b]ms(lésr)#-mw)nhmﬁh%r@ ~(4-

169 (M+ H 1 Met hyl -
1H p§/r r (J)rl o [ 2“? %?plbeﬁ af‘?ifylhmbelal\ﬁy&r\lﬁo%lroé‘ldgl)‘saﬁ d
4- chl or @hdur@®f Byfludrdt4ne %&h&ﬁ)h%ﬁ%}ﬁ‘rcﬂbp@ Bjé%ﬁ

0.72 10 nmmol) and SOdI um acet at e

Vl@xa}bénzemramec@é ms 078 nvasl, QW@%M ﬂ)ﬁ@d 2 (4-

Aol DB ety L0 Bl S B RREG BF K grte 4 i
'THF&@@sUs‘ﬁr@H dt 1P h] TREdollvént V@efsfr@rhﬂvém Vachd SnTORRAUAR was
0 mg, 47%9. 1H NWR (CD3OD) S 8.09 (d, 1H, J= 5.5

pm)ﬁe@bmepajatwd—ﬂPDe 16 affotdAhe desingd p@@iucﬂ(—ﬂ}[Cl 2]14 68 fng, 40%) as
yﬁ;}ows D H N (BB Toh s, 1552010 (& 115% 78 MG 5.0
pyé,i i ngom F= %‘iHQP%el%O(ﬁyiHZJ”%tM) RidoRua @l,0f<28 3; Bk Hz),

A mixt'ure
2 7m{ﬂd11y1IH IJH= Al b{z?, BrBY B (ingd #H),4-.90-7 0907 40 (m] BR), 6.63 (d,
salt, O, %gﬁ 4- d| fl uoronL,Ltrobenzene (0.05 )
éﬁd‘fﬁcﬁ”&g@% X4 )'0.72 20 mmol) in DVF
(1 m) was stirred at 50 Cfor 2 h. The mixture was
diluted with water and extracted with ethyl acetate
(3 x 5 ). The conbi nedEXXMRICE 29%ere washed with

water, dried (MJSOX) and concentrat ed in vacuo to
afford the crude product, ch S purified by

preparative HPLC to gi ¥ nd (45 ny,
46% . 1H NWR (CD3OD) 8 8 dd 2 %\4 2.6 Hz),
8.12 (m 1H), 8.04 (d, = 85 30 (t,
1H, J= 8.3 Hz), 6.67 ( 1H, J—55HZ) 595 (s, 1H),
2.41 (s, 3I—|);MI\/IS( l\ z 288 (M+ H)+
e
N o
N N
N-(3-Fluoro-4-(2-methyl-1H-pyrrolo[2,3-b] pyridin-4-yloxy)phenyl)-1-(4-
fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxamide

Cl
Me ab

7,
S—Me N™ N
\/\//

A) 4-Chloro-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrrolo[2,3-b]pyridine
To a suspension of NaH (88 mg, 60% in mineral o0il, 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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- 227 WD 2006/ 004636 PCT/ US2005/ 022682 F , NH2 O ~ |
\ M NN HE

W@200b1001666 4- ( 2- met hyl - 1H pyrrol o[ 2, 3- b] pyri di nPAF/yERyH22682

benzenam ne A m xture of

4- (2-fluoro-4-nitrophenoxy)-2-nethyl-1H pyrrol of 2, 3- b]
pyridine 5 (43 ng, 0.15 mmol), zinc dust (50 ng, 0.75
fool ), poudedonio ideyandéntitacted evi{tb@hytgcetate (3R Mai_haltel combined

1/2, 0.6 nL t] d t t f 1, h,
(oo Bigrestietheg DaRendar MESH 00 PO KEIR upis reduced
Il B i, A e g ot <
(cYB@ealf} iIBhdkbnds) td sffordlthd Jitle Sorfdoud, (30MHmg) +.06.1Bmbl; $3%) as a
7.10 (;, 1H J= 8.4 H%Q: 6.64 (dd, I H_J=10.4, 2.6
Higpid. 161 WMR ((RCL BB, 28(da BH( 4= 5312p 245, (4, 1ELy/ =5.0H2), 7.18 (4,
7. /48 5 Fpy e B, A8, 2 811 %740 e, ¥R 21 s 20 0.96

e, 031, =L@ 8E4-( @7 (e dHY: MBS #2088 2nd283 ayir+ Hi n-y'y! 0
xy) phenyl ) - 1-(4-

fl uorophenyl) - 2- oxo-1, 2-di hydropyri di ne- 3- car boxam de
15 A m xture of c ,
3-fluoro-4-(2-methyl-1Hpyrrolo[2,3 L)] pyridin-4

yl oxy) benzenam ne (17 ng, O. 066/

1- (4-fl uorophenyl)-2-oxo-Me =
di hydr opyri di ne- 3- car blﬁxﬁi’iM? acii (M0 nmy, 0.086 mol)
in DVF (0.5 nL) was st red aith BOP reagent (50 ng,
0.11 nmml) and triethylamne (0,01 ) at 50 or 1

) THeChlares Bl -GS BEY Befo sy RSBy )-LEL Byrrolof2,3-
tenperbﬁbglri?in nd diluted with water. The 20 precipitate
was co cted and washed with water. The crude product

was purd 4 setatidiyof peldpar b (2vErimPhél sdplethbrey)mptiybpl H-ayrolo[2,3-
fractions were collected, neutralized and

ddpweding Ai58ang, Q- 3Pammelris THIKE mhpati-78 76 wwslepainea vap added

259 [ide. 2H NVR DIV 6 1207 .
Byl £ 81 316t nghbé, o PRESH B i e s e
HethekameQerdpdigture for $8nindshd tHadtedwith) idHomtiankl0.1 nfL.)9%he
(d, 1H, J= 5.5 Hz), 7.61 (m 2H), 7.43 25 (m 3H).
ixgurg was Wermadutoa@orirtemperane,(quenahed bysthgadditipy of saturated

%qjs)lgmiygp'd' E‘éﬁd%&é%{)ﬁiﬁ%g%@i\ﬁxﬁgﬁ?& v&@ mljfég%%’rg% ?{éé)gr%L) The
combined extracts were washed with brine, dried (MgSOy4) and concentrated in vacuo
to give the crude product (150 mg, 95%), which was used for the_ next reaction. 'H
NMR (CDCl;s) & 8.19 (d, iH, J=5.5Hz), 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 C)*.

N
C) 4-Chloro-2-methyi-1H-pyrrolo[2,3-bjpyridine
A mixture of 4-chloro-2-methyl-1-((2-(trimethylsilyDethoxy)methyl)-1H-
pyrrolo[2,3-b]pyridine (296.5 mg, 1 mmol) and TBAF (5 mL, 1 M in THF, Aldrich)
- 226 -
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WD 2006/ 004636 PCT/ US2005/022682 HHF/ NN O \ |
OOF NN H

WN1e06BedeBaior 0- 4- ( 2- met hyl - | H pyrrol o 2, 3- b] pyrPdi/ns2boyh22682

oxy) phenyl) N3-(4- fluorophenyl)nmal onam de,

hydrochl oride salt To a m xture of
3-fluoro-4-(2-nethyl -1 Hpyrrolo[2,3-b]pyridin-4 5
whprefjured pecraighh €T e DH Fyyas GerdFedrmmoler redoeqsiquessue apfl the

TR g et LS M A0 B gt
g%‘%g(\?lgi {%Etﬁ{%dl&imiisd? ,t%oﬁ%@tiﬂélorﬂ@&r@ct%g me, 60%).

The reaction mxture was stirre
HH NMIR (230D ¢ T@n(e il A5 Hix), Vaiu@l, 1Hhé=r5esHahé.23nas1H), -

urified b reparative HPLC to giv he desired
gﬁéds,bc&H)( bé&%ﬁ vz 167 andph§d wéﬂ%@\i a white solid.
111 NWR (CD30OD) 6 8.05 (d, 1H, J= 7.2 Hz), 7.79 (dd,
1H J =12.7, 2.8 Hz), 7.50-7.53 (m 2H), 7.27-7.36
(m 2H), 6.97 (m 2H), 6.70 (d, QH, J= 6.6 Hz), 6.20
(s, 1H), 3.47 (s, 2H), 2.40 (s, ; LG MS(ESI+) in/z
437 (M + H) +. EXAMPLE 294, | F, NYI \'I OO
OF HN15 N (4-(1H Pyrrol oN-Z:§h)

pyri di n-4-yl oxy) - 3-f | uor ophetyl ) - 5- am no- | - (4-

%ggggﬁ{ﬁpﬁgl éﬂ(’){r(‘)"—’lhég'%i]{’] rtii i?lpail-ﬂ di ne- 3- car boxam de,

A mixure of 4-chloro-2-methyl-1H-pyrrolo[2,3-b]pyridine (120 mg, 0.72
mmol) and sodium acetate (150 mg, 1.83 mmol) in acetic acid (1.5 mL) was
microwaved at 200 °C for 40 minutes. The mixture was purified by preparative
HPLC and the appropriate fractions were concentrated in vacuo and lyophilized to
afford the title compound (90 mg, 47%). '"H NMR (CDsOD) & 8.09 (d, 1H, J=5.5
Hz), 6.80 (d, 1H, /= 5.5 Hz), 6.49 (s, 1H), 2.46 (s, 3H); MS(ESIT m/z 149 M + H)™.

S
Me/l/
N™ °N

D) 4-(2-Fluoro-4-nitrophenoxy)-2-methyl-1H-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 (MgSO4) and concentrated ir vacuo to afford the crude
product, which was purified by preparative HPLC to give the title compound (45 mg,
46%). 'H NMR (CD;0D) & 8.25 (dd, 2H, J=10.4, 2.6 Hz), 8.12 (m, 1H), 8.04 (d,
1H, J=5.5 Hz), 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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MOl NH OO 20 A Methyl
5-nitro-2-o0xo-1, 2-di hydropyri di ne- 3-carboxylate -229

wOBROBSO04636 PCT/ US2005/ 022682 To a sol ut i pCr/os2005/022682

2- hydroxy-5-nitronicotinic acid (0.80 g, 4.35 mol,
Combi Bl ocks) in nmethanol (10 nL) at 0 C was added
thionyl chloride (1 nL) dropwi se. The m xture was
stirred at 0O Cfor 1 h, then at 60 C for 2 h. The
excess nethanol was renpved under peduced pressure
and the residue was neutralize &queous 5 sodi um

bi carbonate sol ution. The soli col | ected, washed
with water and dried to affgrd the title conpound
(0.85 g, 99% . "H NWR ( 8 8.44 (s, 1H), 8.34

(s, 1H), 3.67 (s, 3Hhke (fESf) mz 199 (M + H+. N2
MOl N OOF 10 B) MetRYIN
1- (4-fluorophenyl)-5-nit r'd- 2- oxo- 1, 2- di hydr opyri di ne- 3

car bgx A0 B th AL B Yy rFRb PY3-b]pyridin-4-yloxy)benzenamine
ool D3l £ o B A §rid!|2¥3e- ey e (890
Ny, 428l of 4-@-fluarodayirephdnbsy Jevinwtiadi 1dH-pyrreio| 23 -0 jyridine

Wb, C2SByeioets el Bmg e SehARRetBordad G0 me)

%g%gq?ﬁgmﬁ%ﬁ HBmr) Pas sHIed:# ?&;ﬂll %ﬂnﬂ@r&%ﬁfé{} 8r Y@Sfiltered and

0 room tenperature and diluted wth a
sohdehirated o vamoon affordthe dssitet pradst GOl thed086), whachheas

ith water and dried t fford the, titl
i o s i ko ey ion e bbE BRRSS 11 s

, vy S , 1L o4 2bh..
5505848 4045 1 el 1 008 e 2 2,
83 N\ 171), 635 (d,@H, J=5.5 Hz), 5.95 (s, 1H), 5.50 (s 2H), 2.41 (s, 3H);

1- (4- El uor ophenyl -5-nitro-2-oxo-1, 2-di hydropyri di ne-3
MBSOy 253Md- HX. vi xt ure of net hyl
1- (4-fl uorophenyl)-5-nitro-2-o0xo-1, 2-di hydropyri di ne-3

F) N-(3-Fluoro-4-(2-methyl-1H-pyrrolo[2,3-b]pyridin-4-yloxy)phenyl)-1-(4-

fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxamide

A mixture of 3-fluoro-4-(2-methyl-1H-pyrrolo[2,3-b]pyridin-4-
yloxy)benzenamine (17 mg, 0.066 mmol), 1-(4-fluorophenyl)-2-0x0-1,2-
dihydropyridine-3-carboxylic acid (20 mg; 0.086 mmol) in DMF (0.5 mL) was stirred
with BOP reagent (50 mg, 0.11 mmol) and triethylamine (0.01 mL) at 50 °C for 1 h.
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. 'THNMR
(DMSO-ds) & 12.07 (s, 1H), 11.56 (s, 1H), 8.49 (d, 1H, J=6.2 Hz), 8.12 (4, 1H, J=
6.2 Hz), 7.98 (dd, 1H, J= 10.4, 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, /= 5.5 Hz),
5.88 (s, 1H), 2.32 (s, 3H); MS(EST") m/z 473 (M + H)".

EXAMPLE 293
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carboxylate (75 ng, 0.245 mmol) and 2 N NaOH sol ution
(1 m) was stirred at 80 C 25 for 2 h. The reaction

wWorRookoe3cnas cooled to rt and acidified with 1pdd/HE005/022682

solution. - 230 WD 2006/ 004636 PCT/ US2005/ 022682 The
solid that fornmed was col |l ected, washed with water and
dried to afford the title conpound (45 ng, 66%,

whi ch was used directl ﬁwﬁre ti og. 2‘ Il:IIZ;\H\/R
60 O(mo 2 41 (m 20

(DMBO-d6) S 13.41 (s,
)+ 5 N2 F/ NI 00O

8.70 (d, 1H, J= 3.2 Hz
MS(ESI) mz 279 (M +
F HND
N-(4-(1H Pyrrolo
)-1-(4- N
fl uorophenyl ) -5- m'?ro 2- 0x0- 1, 2-di hydr opyri di ne- 3- carb
OX qvhgemuerdrué(nuﬁah E-1H-pyrrolof2,3- b]pyrldln-4-yloxy)phenyl)-N -(4-
1- (4-Tl uorophenyl) ni tro-2-oxo-1,2-dih drop ridine-3
10 car boxyl i dlueogh¢md)malongmide, hﬁérf)chéﬂ*r ade sal

{1 vor SRBTShE P E LB A RO 3 Fprricip4;
mk&eﬁ%ﬁlel(zo D%Fo(olzs nfithpl, Gagpsthd Bed Bxaﬁipleama), 3- (4-

reagent (100 mrol ) and triethylam ne (

: auoroﬁbermmo)ﬁ -hxoliihparmtaéqld 60 mext wlmﬁgme@mdeé of @Xample

ture di |
Rod SRS EIF eblal s i THE s B A )
l?h@ ALbRAh & tdre vl skire@8s rt For'd IiGdd st cuhtrared uﬁmuwalfﬁé residue
to afford the title conpound (54 ng, 76%. 1H NWR

BVPDifikE) bypreparattve SPLEHY glvrih@desasd puqd)lct @1 maltgl2. 1 me,

Lt e el oo 00 P i, s

’1? 7, %783[223 § 13- 7@%_&“’\%{) |2§7"71 n?{o;‘dfﬁ 2}9 5@7(({4» ofihe, #(F&cﬁ 181, =

§SL6(5Hz)( .o lerlfl(d)r D2 (S32H) 40 @ BEDE- m/M@(ESE*) Wmsbﬁwelnm
am no-1 - (4-
f 1 uorophenyl) -2-oxo-1, 2-di hydr opyri di ne- 3- car boxam de,

hydrochl ori de salt A sol Ujz ggmg
N-(4-(1H pyrrol o[ 2, 3-b] pyri )]/?12xy) 3-f 1 uor ophenyl

)-1-(4- 25
fl uorophenyl)-5-nitro-2-o0xo-1, 2-
oxam de (51 ny, 0.1 rir:m)l) inlq\}

'hydropyridine-3-carb

i
}cf

74 | o
/
llj N

N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluoropheny})-5-amino-1-(4-
fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxamide, hydrochloride salt

o O
A) Methyl 5-nitro-2-o0xo-1,2-dihydropyridine-3-carboxylate
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DMF (1 nL) and ethanol (5 inL) was hydrogenated in the
presence of Pd/C (10% 10 - 231 WD 2006/ 004636

WEON6BGO5/ 022682 ny) under hydrogen at nospheeBUSING/E22682

h at roomtenperature. The reaction mxture was
filtered and concentrated in vacuo. The residue was
purified by preparative HPLC and the fraction .
cont aToiarsgiutibe ofi2diydmwety Sempronicdtinia aciddP 188 & 435 apol, Combi-

B ety £ S BT e
TSR A R0 816 9604 D hbk beyPRIRR 9 1 bl mythanc

Gvgsa rekgéHved ?1_1%5 Ziddé)zzd g&s}_ﬁzﬂe é.tgd t%% &bsidlfelxﬁasﬁid;iﬂglézﬂ x@ﬁ% aqueous
i busarzrpte spltion The s#id s clopiefp ishgd Sy HbtengRd dried t

s Blcom O SRE i) R RNRIOYRO G B i g4
M 4420 UL ABS@ST oz 199 0+ 11"

di n-4-yloxy) -3-fl uof ophenyl ) - 5- (di met hyl ani
no) - 1-

(4-fluorophenyl)-2-o0xo0-1, 2- gﬂ@%\dr opyri di ne- 3- car boxam
de NH2 MeO NO---, OO 15 )
Met hyl 5-am no- | - (4-fl uorop | ) -2-0x0-1, 2-di hydr opyri
di ne- 3- carboxyl ate Auipxt re pof net hyl
1- (4-fl uorophenyl)-5-nitno- 2§fox0 P- di hydr opyri di ne-3
- carboxylate (1.46 g, 5 , Gagpgeynd B of Exanpl e
294), zinc dust (1.63 g, 25 20 nmol ) "and ammoni um

lori 1104 AP S5-hifrotBReN P-diblyrépyriding3- i)
%s ns}?i&lrl leldé‘atﬂu?%%r]rlwtenper ature fo?d 2 E' The reaction
m xt ucarbsaglaté | t ered and concentrated in vacuo to

afford the desired duct (1, 30,. 999 '

o or e, oglr oy R oel 1 30 L SN 15
i i locks) and

b&%@)ﬁg&g’. %gﬁ?éo?ﬁghgg‘?&mwacﬂﬂlﬁ'g?@@ el E5lMBlocks) an

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 §olid was collected, washed with water and
dried to afford the title compound (656 mg, 52%). 'H NMR (DMSO-d) & 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)".

C) 1-(4-Fluorophenyl)-S-nitro-Z-oxo-l,2-dihydr0pyridine—3-carboxylic acid
A mixture of methyl 1-(4-fluorophenyl)-5-nitro-2-0xo0-1,2-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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7.41 (m 2H), 7.29 (m 3H), 3.84 (s, 3H); MS(ESI) mz
263 (M+ H+. M,N.M MeON OO/ F 5 B)
woveaokaph4s3€ di met hyl am no) - 1- (4-f | uor ophenyl ) - 2- B&RDUS2085/022682
i hydropyri di ne- 3-carboxylate To a solution of nethyl
“5-am no- 1| -(4-fluorophenyl)-2-oxo-1, 2-
di hydr opyri di ne- 3-car boxyl ate (30 ng, 0.11 nnol) and
fThe walid that B7ated Guag collectddnwashedtwith weter agd duid) togiord the title

PR ATV 3 .
YRR ANE £8P0, uif) RIkaPYH] TLoch DY) BIRPQL 8] & 3. 367,60

actlons ntaini ng the desired product were
Gol DHyt7etl, (i) MS(ESH) a2 79c@MeeY T at ed in vacuo to
afford a solid. The solid was coll ected, washed with
water and dried to give the title conpound (25 ny,
77% . '"H NVR (CD3CD) 8 8.31 (d, 44, J= 2.6 Hz), 7.41

(m 2H), 7.26 (m 3H), 3.89 (s, 3H)> 2.79 (s, 6H);
VB(ESIF) nfz 291 15 (MrH)+, Mgl HON OO |
C N N

) F
5- (Di net hyl am no) - 1- (4-ro heny| )- 0- 1, 2-di hydro
pyri di ne-3- carboxyl ig aeid 20 THé titl£& gonpound was
prepared from nethyl |5-(di met hyl am no)-1-(4-

fl uorophenyl) - 2- 2-di hydr opyri di ne- 3-car boxyl ate
(25 ng, 0.086 Iu glizing the procedure described
in Step C of Exanfjl eN94 (20 ny, 84%. 1H NMR (CD3CD)
S$8.31 (d, 1H, J=2.6 Hz), 7.41 (m 2H), 7.26 (m 3H),
D70 (S{4-GUHPyrid¢[2S-§]pyridin-Ayloxy\3rflaprophesyD-1933 WD

e S S st
(et WA G e S o5 o By
chuthorgli Bacid G¥0bog,dm Aenibheard) 4-(1dH-ppnplo{h3+-bleysidpn-érydeen-3-
O o ns et 45 A B bt oot B0 demple 132) in DMF (1
mL) was stirred with BOP reagent (100 mg, 0.23 mmol) and triethylamine (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-dg) § 12.19 (s, 1H), 11.04 (s, 1H), 9.37 (d, 1H, J= 2.6 Hz), 9.03 (d, 1H,
J=2.6 Hz), 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-(1LH-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-5-amino-1-(4-
fluorophenyl)-2-0x0-1,2-dihydropyridine-3-carboxamide, hydrochloride
salt
A solution of N-(4-(1 H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-1-(4-

fluorophenyl)-5-nitro-2-oxo~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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5 2-o0xo0-1, 2-di hydropyri di ne-3-carboxylic acid (20 ng,
0.072 mmol ) utilizing the procedure described in Step
w2@b/0&6a6pl e 294 (13.5 ng, 37% . 1H NVR ( DVMSQrABYS2085/022682
12.54 (s, 1H), 11.79 (s, 1H), 8.45 (d, 1H, J= 3.2 Hz),
8.10 (d, 1H, J= 5.5 Hz), 8.01 (dd, 1 H J = 10.4, 2.6
Hz), 7.62 (m 1 H, 7.44 (m 6H), 6.40 (d, 1 H J =
&'n@ ulﬁldér hyﬁrdgén a(mqsphdaiz)for ©h 80ropm, teﬁiﬁ)al;atws( 1357 )eap‘m&rzmlxmre
(1 H), + ’LE 296, Br . %Ié (t)
Wals fi te;qdl\qnﬂl_cegrcepgp’[_e Yagg:- [Téle éengle was pur1 ied by prepara ive
mor op tglﬁ)ﬁaeti%ﬁ %O%gﬁiﬁg gi h g?%%)oyrrﬁlljﬁil’ngerwa?f cc(:) gécggc}(gnr% de
Bond\ahfﬂatled b vdOu@ [Thd prdductAyas converted to the HCI salt by adding 1 N HCl

5 ggfqﬁo%% Sa”ﬂi;eyméé‘uéfa# rtﬁ?pﬁ%%@éwa@f@ e, vt vellow
IZIWCﬁ 253 re C%gls‘gjr_lgb gteps f;ngk%%)b? 08

rmai g =284, ROH)) 76)9?@'1@1)0!7 SdtinNMR) om a@)) 335@29}1 J=
%d 1HJ-32Hz 814§
H) Hz)7 699 (@i H. 265 ; 4 5312)56.68 (s, 3@) M%@@ﬁ)m ﬂ7‘lz(1‘s§2'6and
328 (M+ H 1 Br)+. - 234" WD 2006/ 004636
PCT/ U82005/ 022682 Br HON OF B)

10 5-Brono- 1- (4-fl uor ophenytXAREPKB2952- di hydr opyri di ne-3
-carboxylic acid

e,

N-(4-(1LH-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-5-(dimethylamino)-1-
(4-fluorophenyl)-2-0x0-1,2-dihydropyridine-3-carboxamide

15
A) Methyl 5-amino-1-(4-fluorophenyl)-2-oxo-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
20  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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The title conmpound was prepared from net hyl
5-brono-1-(4-fluorophenyl)-2

WwW@x@6l0043&li hydr opyri di ne- 3- carboxyl ate (65 ng, POT/RS2005/022682

mol ) utilizing the procedure 5 described in Step C of
Exanmpl e 294 (55 ng, 88%. 'H NMR (DMSO-d6) S 8.58 (d,
1H J=26H), 844 (d, 1 H J =26 Hz), 7.69 (m
2irpctlydn 48 et repdtionwith@rtputifipationVSHEEMR (Q12:QI105 8.08 (s, 1H),

+ Br.) ). +
G AR oD 35BS ES]D 85 255 B opheny!
)-5-brono-1-(4- 10

fl uorophenyl) - 2- oxo- 1, 2- di hydropyri di ne- 3- car boxam de
The title conpound was pr@baﬁdwﬁfr(nn

5- brono- 1- (4-fl uor ophenyl ) - 2t oxo- 1, 2-

di hydropyri di ne- 3- car boxyl i cid (31 2 ng, 0.1 nmmol)

utilizing the proceduypsn délscrybed in Step D of
Exanpl e 294 (28 ng, 52% .J7 1HIN O d6) 8 11.93 (s,

1H), 11.80 (s, 1H), 8.53Q mMO2HN._B8~Q1 (dd, 1H, J=

10.4, 2.6 Hz), 7.64 (m 2H), 7.41 15'(m 6H), 6.41

IEI:br -181E\34re)¥1§1,5- 1&%}%@5?7@)-»(10 ﬁﬁbbhéﬂﬂ)-ﬁ%ioqrmdmrbwﬁdme-
N ( 4- BchrlFomylase o ,
E})Z/I)s gl)pzsaiugion oén‘}é %fi(g)ammo lu(gfrfﬁprop ;fl):b(; {byor ophe
Hﬂﬁ'&%ﬁ&ﬁaﬁe@ @XRxFlate GOME T0oPYRbddl i FosadlR03a, 48 ML) in

m Xt ure of

deetid-a¢idifl pylr)radscidde Bsdslim tiiatictoxybyrobydrided S0 mg Oci3empl). The

-5+ . . . .
oo pixtEer YA SHBEM ARPOTL BreRTie Brd; thgntt BB dsRIeRattive
AP OX A A A é&taﬁngzﬂe desﬁfg’@}am&%é 0ORR4, neutrahzed and
PCT/ USZOOS/ 022682 mmol, e 296) and norphiline
¢encentrdiyd invadioret dffdrd @esphdri ?Hhe écﬂldmzas asdisctedt w&aﬁweth water

. LT N
PLorasRl. 0 T, T 8 0O o v a0

(M ~vH§uo to afford a solid. The 5 solid was collected,
washed with water and dried to give the title conpound
(7.5 ng, 18%. 1H NVR (DMBO d6) 8 12.38 (s, 1H),
11.75 (s, 1H), 8.50 (d, Ll Jmge2.6 Hz), 8.06 (d, 1H,
J= 5.5 Hz), 8.01 (dd, 1H, J:N_’LO 4, 2.6 Hz), 7.60 (m
2H), 7.41 (m 6H), 6.41 (dAJH J= 5.5 Hz), 6.21 (s,
1H), 3.72 (m 4H), 3.%%( 4N-1); MS(ESI) nz/z 544

L
F

C) 5-(Dimethylamino)-1-(4-fluorophenyl)-2-0x0-1,2-dihydropyridine-3-

carboxylic acid

The title compound was prepared from methyl 5-(dimethylamino)-1-(4-
fluorophenyl)-2-0x0-1,2-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)
8 8.31 (d, 1H, J=2.6 Hz), 7.41 (m, 2H), 7.26 (m, 3H), 2.70 (s, 6H); MS(ESI") m/z
277 M+ H)".
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(M+ H+ 10 EXAWPLE 298 HN--) N2 F/ NI NOO1)"
OF HNN(4-(1HPyrrolo [2, 3-b]

W@R0060048361- y| oxy) - 3- f | uor ophenyl ) - 5- ( 2- am noet PgT/aRI08)22682

1- (4-fl uorophenyl)-2-o0xo-1, 2-di hydropyri di ne- 3- car boxa
mde 15 NHS. NHBoc MeOY N):/L OF A) Methyl

DY 2- (N-@-t(lH&wxq‘lobh'irb]gﬁr)thh##fjflﬂﬂjf)ﬂbﬂubrc(}ﬂwhyl)fﬁ- opheny

lszﬂ 5t |él’mﬁﬂlyl?€flﬁb)h¥?4 ?lou%rop enyl):-%z—gxa(g ?%)fgilh?’&lgopy-;lodige—3-

5- brorg ﬁnm}uorophenyl) 2-0x0-1,2 20

di hydropyrl I ne- 3-carboxylate (131 ng, 0.5 mmol,

Conpolirte tAleaonipoandivas p@pared froan ﬁfédllrndﬂuﬂgmino) 1-(4-fluorophenyl)-

i’c&(qo t%#}%ﬁ%gyaﬁée%&égg A |1c15(%|)| rgg,](ﬁg ol) utﬁlzmg the
ﬁﬁﬁb&ﬁﬁfeod%}%ﬁ'?ﬁ éggf ofE%%m] 29%?@*9 'n")lﬁ? 37% rHi‘iﬁ\?IR‘(EMSO-dg)

Xxture was st mte er at
QUENShE( 1 1Y, 1a09i (5,01 1128 @6 ,(d. I ﬁ*BQ&Eﬁ)g&lW(cﬂ HH, 2365 wmz), 8.01
2006/ 004636 PCT/ US2005/ 022682 ethyl acetate (3 X
ld,. ITHo R EdAdd-6 8.0 eratim.cl I ¥4 s STl rGet s Bl i - %HZ) 6.24

[ e +solution and dri ed.
? eﬂﬁz&%%gngﬁ’ﬁg%%@n%@ggﬁfﬁiﬁVacuo and the
residue was purified-by flash col um chromat ography
(Si02, 10%ethyl acetate in hexanes) to afford the
title compound (60 ng, BE%‘XMELEZ?@ 1H NVR 5 (CDCL13)
8 7.90 (d, 1H, J= 2.6 Hz), 37(g;ZH) 7.13 (m 2H),

6.81 (d, 1H, J= 2.6 Hz)388(s 3.30 (m 2H),
3.10 (m 2H), 146 (s 9H) m!z 406(M+ H) +.
NH, - ~NHBoc

74 [\

N o

N™ N

N-(4-(1H-Pyrrolo|2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-5-bromo-1-(4-
fluorophenyl)-2-0xo0-1,2-dihydropyridine-3-carboxamide

X
N
|&8

A) Methyl 5-bromo-1-(4-fluorophenyl)-2-0xo0-1,2-dihydropyridine-3-

carboxylate

The title compoﬁnd was prepared from 5-bromo-2-hydroxynicotinic acid
(Combi-Blocks) utilizing the procedures described in Steps A and B of Example 294
in 69% yield. "H NMR (DMSO-ds) & 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(ESI") m/z 326 and 328 M + H, 1
Br)".
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OOl F 10 B)
5- (2- (text-But oxycar bonyl ) et hyl am no) -1-(4-fl uoropheny

WO 2008000666 1, 2- di hydr opyri di ne- 3- car boxyl i ¢ acPdr/Tkm05/022682

title conpound was prepared fromnethyl 5-(2-(tert-
but oxycar bonyl ) et hyl am no) - 1- (4-f | uor ophenyl ) - 2- oxo- 1,
2-di hydr opyri di ne-3- carboxylate (60 ng, 0.15 mmol)
utilizing the procedure desd¥ibed in Step C of 15
Exanpl e 294 (50 ng, 85%, ch was used directly in
the next reaction w thout |further purification, 1H
NVR (CDC13) 6 8.26 (dH . ), 7.50 (m 2H),
7.25 (m 2H), 6.91 (d, = Hz), 3.30 (m 2H),
3.10 (m 2H), 1.46 (s, 9 (E YFmz 392 (M+

+. 20 _C . e C .
D 1. CUREEe ot durpbym 2 axd Ao gmrridine s ghEHe acid
1)-5-¢ et itle compound was prepared from methy] 5-bromo-1-(4-fluorophenyl)-2-
ani noet hyl am ng -1-(4- Fi Borophenyl)-z oxo- 1, 2-di hydrop

yiodi, méﬂ@dro@gnﬂmxdmwlﬁ)wlam ¢6Sung, (b2 mmol) utlhzlng the procedure
5- (2- (text - but b t hyl ami nqg) -.1- ( 4-

yscaibestin Siepd: of Byaralpgbd horrBeciivar LM (uSH-g83 Y% @
Ty A I B 7 AR PR g A T AL /g § o

BSI?%VBQtdencBWZI MExX@EpBe*132), BOP reagent (100
'M'S’d . |nD§\/F(1rrL))vvasst|rredat 50 Cwth

trlethyl amne (0.1 nL) for 1 h. The reaction mxture

o o Rl PP ool B el B e fomo-1- -
~237 ot 530 R LA APHH/ iBR6B2carbbeasidebi ned

organi c extract's were washed with water, dried and

conce mheattbccomouméwa@prepar@d o Spsoraerd -Griluarephepyh2-oxo-1,2-

PRl el s b e Rl Pl g Et M RHhE s prdiure
ShRkAth SR b{Exaiie 2D A mNSHANT A NMRI (DRESClERT PLOS3 (s,

pro uct was coll'ected and concentrated in vacuo

rléBj 80 (e & Hy, S (b2}, 8.0f l{éd,HEL, Jsal @.4)53:6 &tidli hopt (Lm,I\IH) 7.41

sol ution and | yophil.iz th
OB sl D, SH9R8. Taf M%E%%m%b%w st Qi Hy B
J=2.6 Hz), 8.26 (d, 1 H J =5.5Hz), 8.01 (dd, 1 H,
J=10.4, 2.6 Hz), 7.48 (m 2H), 7.41 (m 6H), 6.81
(d, 1H, J= 5.5 Hz), 6.60EXKAMPHE2%.26 (t, 2H J= 6.1
Hz), 3.07 (t, 2H, J= 6.1 Hz); I\/B&ESI ) mz 517 (M +
H +. 10

UQQ

N-(4-(LH-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-1-(4-fluorophenyl)-5-
morpholino-2-0x0-1,2-dihydropyridine-3-carboxamide
A mixture of N-(4-(1H-pyrrolo{2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-5-
bromo-1-(4-fluorophenyl)-2-0x0-1,2-dihydropyridine-3-carboxamide (40 mg, 0.074
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EXAMPLE 299 FHH NMANOOOF NN H
N1-(4-(1H Pyrrolo [2,3-b] pyridin-4-yloxy)-2-fluo
WO oha®meBg - N3- (4- fl uorophenyl ) mal onam de, PCT/US2005/022682

trifluoroacetic acid salt 15 F NH2 N N H A

4- (1H Pyrrol of 2, 3-b] pyri di n-4-yl oxy) - 2-f| uor obenzenam

ne To a solution of 4-chloro-IH pyrrolof 2, 3-ngp ridine

{iafb] i anthl8 296)ranid, morphitipa (& 8 ndo)do ditnetylacetaini ﬁ IneL) @S

et al. Og. Lett. 2003, 5, 5023) in NVP (0.5 ni) . 20

mesrewarrded 140 3ol miiesy éﬁ%ﬂ“"{lsrfl"’r‘?ér% V@S&@Ofﬁ%? joom
. o, h ' . tedesired

%?ﬂ %5@5% a‘l(léri: P gtlngné%lr)}g%%é e ov‘%e%}ﬂ?gf eff{yr%ﬁgﬁst %@?}a]ﬂ%gol edeSIre

poduGomRrt eslptcl neeraliZed ddibcomcatittate] namceaitbenffad el soli@ The

,. 0.4 mmol) and the mxture was again heated at
gﬁfdowasacqlﬂ.ectp\ tezshed pithygeteriand dried £Q) g’éfex}i}af‘stﬂi‘? ?qgmamdﬁg«% mg,

e T R Tt

wiok ha HAD. 7 b5 i51185), 8 aNdadinie o -oMed, MyERH 7.8 (e2H), 7.41 (m, 6H),

filtrati'on and concentration in vacuo, the residue was

6.4 i(8 168 55 SIHDh6 .20 Kl chid (s H3), 3¢io/(mt, HEBOVISEHS Bz 544
iliég gel cartridge) to give the title conpound (15

ﬁb&f %W. M5 (ESI) nn/z 244.1 (MtH) + 5 B)

Nl -(4-(1H Pyrrol of 2, 3-b] pyri di n-4-yl oxy) - 2-fl uor opheny

| ) N3- (4- fluorophenyl)nal onam de, trifluoroacetic acid

To a solution of EXAMPLE 298
4- (1H pyrrol of 2, 3-b] pyri di n-4-yl oxy).- 2- f | uor obenzenam
ne HN
N NH
H
SR SN
O © 0 F
0
N ~
b N

N-(4-(LH-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-5-(2-aminoethylamino)-
1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxamide '

NH/\/ NHBoc
l 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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(14 ng, 0.058 nmol) and
3-(4-fl uorophenyl am no) - 3- oxopropanoi ¢ acid (12 ng,

W@ 206/004686 ol , Conpound A of Exanple 25) in DMEr/($2008)22682

were added DI EA (0.04 nL, 0.23 nmol) and TBTU (22 ny,
0.07 mmol ). The reaction m xture was stirred at room
tenperature for 2 d and concentrated in vacuo. The

etbgl abatate@sc Humi).i Ebe bymbiped p@aatcl extra¢iprere wagiedavifihrine,

%clﬂltelo%—é:ooﬁ 2 nd bﬁqute"glui ?'td dﬁﬁl Ngﬁ ép%ggqu‘}ras cpnggn%?ated in
ﬁ{(%l aéd%% %%dué@'as ﬂunf?ed%y]i"l_’ash@)lunﬁl aﬁoﬁ%}_‘ggﬂéﬁhy gs-i(ﬁ 00% ethyl

7.01 (m 2
dddtatd i he?aa@esb—l@ aff@d @ik t@t&b ccih&pouild (&0 mg30% @gel( HNMR

@%N) 5(7 ()d ﬁél/fz Ué%%ilz]),;g 3% G 25D %Ezﬁ’)og 1 @ 12 F=26
By S0P 30, 6 "R1olial Rl ol gt M ceRYy ook 260 +

yﬂ)*oxy) phenyl ) - N3- (4-fl uorophenyl ) mal onanmi de O OH _ \
CTA\N NN N)) A)

6- (2- Mor phol i nopyridin-4-yl)pyrrolo[2,1

f1[11,2,4]triazin-4-0l -239 20g?é9@4636

PCT/ US2005/ 022682 To a solMtlio 6- bronmopyrrol o[ 2,1

All,2,4]triazin-4-o0l (100 0.47 mol, prepared from

met hyl 4-brono-| H pyrrol eq)2-¢ rboxyl ate: see,

general ly, Kitarura, H® rshita, Y. J. Chem

Soc. Perkin Trans. 1, 1997, 14 he di scl osure of

whi ch

is herein |ncorporat ed by~t efference, using a

%I@}TI? ll gg@-)%egqﬁﬁgtlﬂ)gcgr%tolngfﬂetiyiarxlmtng)e-1-F()ggluorogﬁ)eliyl)\££oxo-1,2-

4-(4- I 2-di b | an- 2-yl '
d|§1 2(1Ah>7ﬁ5'§%’5r %‘ﬁf”uz’ﬁ@%’%@&&dl 0 mol ;)rionar[])l\/F {2) ﬁ%ﬁ;l
wer e a“delade sahpoaidegdasasrepdf2CHdm methylt 5- éh(t(zﬁl~ 0 nL) and

Pd( PPh3) 4 .. 0.05 t
wﬁamr RO R0) 10 RO B BC B e Oferd ZHOBF B KR S

aor{)oéylgte Wmﬁf’@ 15 n{rﬁgl) aalﬂng the procedure described in Step C of
Example 294 kSO mg, 85%), which was used directly in the next reaction without
further purification. "H NMR (CDCls) 8 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)".

O) N—(4—(1H—Pyrrolo[2,3-b]pyridine-4-ylo£y)-3-ﬂuorophenyl)—5—(2-
aminoethylamino)-1-(4-fluorophenyl)-2-0x0-1,2-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-

b]pyridin-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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After cooling, the mxture was diluted with H20 and
filtered to afford the crude 10 product, which was

WO piob00Bed with DCM to provide the title conppomusioaide2682

ng, 82% vyield). M5(ESI) r/z 298.2 (MFH)+. ~ O N Cl

N~ N NN B)

4- Chl or o- 6- ( 2- nor phol i nopyridi n-4-yl)pyrrolo[ 2,1 J] )
[The 2pdibined argani: &Gratis wers wegedsvitnwater, dried an concentrated in

g iz%z?@: %prpgb%é]}% 2 %{-ngelgl%lﬁiﬂé‘x% ,rn{]%l a% Lf’2 (fﬁ},{ﬁnjlpe,f?{u{eoﬁolrj 30 minutes.
%@ TRdvad Rl B ARSI AR ur AV 13/ HleriAEEE HIIAO, The

e flask was seal ed and 'heated at 100 C fo[ 3 d.
Thetioreemttainingrthedesired prdscicvas wiletted pud eongentrated in vacuo. The

concentrated in vac T resjdu t hen di ssol ved .
Fopidientas CoBteHA P B o1 Lt B ot ol optifiring to

| h6od a { il
e 80 SN IR COM TS TNIRIGHPDIF 5 (I g2 12
SHANEH, O+ Fanie), 8l0ayad.slHer-e104) 2d Hp) 1. 43VGRCE), 7.41 (m, 6H),
filtered, and concentrated in vacuo to aonrd éh _
6ei (el DR, GHOP W3 3866 20 /5t Webrd Wi Pk =6

B 0 s bl O

PCT/ US2005/ 022682 C)

4- (2- Fl uor o- 4- ni t rophenoxy) - 6- ( 2- mor phol i nopyri di n-4-y
| Ypyrrolo [2,1- f][l,2,4@§ﬂ$ﬁﬁ£ﬁ@9?o a suspension of
the crude 4-chl oro-6-(2-porpholinopyridin-4 yl)pyrrolo
[2, 1 AI1,2,4]triazine i 5 1) were added
2-fluoro-4-nitrophenol = N 0.87 ®ypol ) and DABCO
(45 mg, 0.4 mmol). The i @n npxt pas  stirred
at room tenperature for h. The sol vent vas renoved
in vacuo and the shdue was purified by flash col um
chr omat ogr aphy (/é di Sep& silica gel cartridge) -
to give the desirBd g¢fpound (54 ng, 33%yield in two
steps). MB(ESI) Wiz 43 7.2 (M+ H) +.

N'-(4-(LH-Pyrrolo[2,3-b]pyridin-4-yloxy)-2-fluorophenyl)-N’-(4-

fluorophenyl)malonamide, trifluoroacetic acid salt

F

/©/NH2
o

7 A

N ~

NN

A) 4-(LH-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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10 OFNHR -) )a ~~-NONNN D
3- Fl uor o- 4- (6- (2- mor phol i nopyri di n-4-yl)pyrrol o[ 2, 1-f]
WO 2008/0d4686 | azi n- 4- yl oxy) benzenam ne To a sol uPCDOSTN5/022682
4- (2-fl uoro-4-nitrophenoxy)-6-(2-norpholinopyridin-4
15 yl)pyrrolo [2, 1 A[1,2,4]triazine (54 ng, 0.12
mol) in a mxture of THE (2.0 nL) and MeOH (2.
weitleHgs(d ded ewmai(m Etngc 2Lhé orgapliq lagierdwZrwaihsd “@mgm%, brine,

re ti.rred a
@@ﬁﬂ@ﬁ"ggv MESP SRS PG St e T Re dhp e fpedte was
ar RS
Srouras ?ﬁsﬂ@"aes. o8 r"é,%*%%tf O AL, lica ) ket ive
i #15 gormpaund 75 hifg, w}%} MSI(BSD) 20z £34.1 (M+H)".
N1- ( 3- Fl uor o-4- (6-(2- nor phol i nopyridi n-4-yl)pyrrol of 2,
> 1- f) [1,2,4]triazin- 4-yloxy)phenyl)

05, | LoV SPER GO TSP T 3B BBl V-t
fld m‘ﬂrbpha‘?"l)‘mﬂﬂﬂilﬁidﬂ) hﬂlmamtiteacids my, 0.037

mml) and 3 25 fl uor ophenyl am no) - 3- oxopr opanoi c
acid (% #¢p “’@P ﬁ&%ﬁ]ﬁ’yﬂdéﬁ' 4- %)fﬁrfgng‘ae@ﬂlme

%E‘j{g}??ﬁ by a@gg%ﬁbﬁéﬁx@@g{gg 3-3%:3brdBERLL 82912 me, 0.06

10  $hinbl, €dngfound dnoftEapele )ris DME(hirdl)twae dddddHIEA (0.04 mL,
puri fied us&&&r far ative HPLC. The fraction
Gokit mmelhapd: 37 mee0-97 supek) Tharcagimpupgrsousstired at room

PCT/ U 05/ I

TeRh g R DL conti@ihafld 1 L] ARGAESR SRAANT

fC;f_? Seettve B a0gkE the R o‘éﬁiplodn(l {1 mb074%d "WENMR (CD;0D) &
il'tered, washed with 1 N "NH4OH, dissol’ved in

NCZIHAHRB, J s Hyh il (L288 Jt=07.§iHm, .65 (mi 2k Tethidolia/ = 3.5

s 68 (il HOWE A PYRLIFE) g% (P Uy -

g, @ﬁzg% 6@('(51 1H Jl 3% H%9 8. 66 (Z %)nMskt'SI) bz 393 GWM%W

6. 85-
3.36 (s, 4H) 344(s 6H) I\/IS(ESI) m z 5862

(M+H)+ EXAMPLE 301 H HE LE 300

F § N
O
o YT L
N

20 N*-(3-Fluoro-4~(6-(2-morpholinopyridin-4-yl)pyrrolo[2,1-f][1,2,4] triazin-4-
yloxy)phenyl)—N3—(4-ﬂuorophenyl)malonamide

0]
Y on

A) 6-(2-Morpholinopyridin-4-yl)pyrrole[2,1-f][1,2,4] triazin-4-ol
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F/ NNO I OOI~F NNN 10 .N
1- (3-Fluoro-4-(6-(2-norpholinopyridin-4-yl)pyrrolo[2,1

WO boopho4536] tri azi n- 4 PCT/US2005/022682

yl oxy) phenyl ) -3-(2-(4-fl uorophenyl)acetyl)urea To a

sol ution of

3-fluoro-4-(6-(2-norpholinopyridin-4-yl)pyrrolo[2,1 f

] [ 1 2 T@]dsoﬂlammfzﬁ-lyrbnmpylbdn@hﬁrﬁi Agitasnrgel (0037, 0.47 mmol,
i.n THE

eécf&@aound Q tgorpo; n@ﬂg @19-]2%?21%0 ylghes sse gfgeraHL Kitamura, C.
%l‘%grﬁgﬁgﬁf&/@ g C@B@% dlg’ %olg%f @ﬂ@*ﬁn,& Q. i5§977 Wya 9 tﬁé—dﬂ&osure of which

npoun . "Theé reaction
ﬁl@ Hdrﬂhenowporsﬁed iby eefesehce, asing taesnpf}atrquua:edufeomuthndd iartbe PCT

e\g o ﬁl ]izgﬁ g@]\l\%s@ g‘?éﬁ\%gtteferg@gt?wfi Eécalg%%g]&n%ﬂ?pmdm-}
il A (PP e

c6llutiddri(2.0 I} aﬁd EZlIPPhZ)&GO ok, OJ)IS‘I mIﬂGl)B ”Dﬁe retzlzﬁlon mlxture was
7.35-7.54 (m 5H), (t,

prrged with 19, fg7 )10 r@nppdghepgvaS(h;gteéﬁs 80 § far. %h gad qu Qﬁ)r 12 h.

St rotilbeittriest i bl hﬁﬁﬂ%em%@fd&“pamﬂe

%odﬂc‘t \whidh whs Murated with DCM to provide the title compound (114 mg, 82%

3- Fl uor o- 4- 4-yl lo[2, 1
M bisiRhons 062 Gl sk hrart ) X ©'

(4-fl uorophenyl ) mal onam de, trifluoroacetic acid salt
OH NL \'N
O
&
7 N\ 7" N

B) 4-Chloro-6-(2-morpholinopyridin-4-yl)pyrrole[2,1-f][1,2,4]triazine

To a suspension of 6-(2-morpholinopyridin-4-yl)pyrrolo{2,1-f][1,2,4]triazin-4-
ol (110 mg, 0.37 mmol) in toluene (100 mL) were added one drop of DMF and POCl;
(30 mL). The flask was sealed and heated at 100 °C for 3 d. The reaction mixture
was cooled to rt and concentrated in vacuo. The residue was then dissolved in DCM,
neutralized with saturated ag, NaHCO; solution and the organic layef was separated.
The aqueous layer was extracted with DCM (2 x 50 mL). The'combined organic
layers were dried over MgSQy, 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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N5 ,N A 6-(Pyridin-4-yl)pyrrolo[2,1
fl[1,2,4]triazin-4-0l Following a simlar procedure as

walemenidseel i n Step A of Exanple 300, 6- PCT/US2005/022682

(pyridin-4-yl)pyrrolo [2, 1 f][1,2,4]triazin-4-0l (100
ng, 0.47 mmol) was coupled with pyridin-4-ylboronic
acid (172 ng, 1.40 nmmol) to provide the title conpound
C12 md;(2-Faormdmitropifenoiy)-or(2-nparpholinepyridip4-ygnyrrele[2,1-
Chl oro-6-(pyridin-4-yl)pyrrolo[2,1
f][l-ﬂ[g}4ﬁ?ﬁ%Fﬁe Fol lowing a similar procedure as

descr rr%d;ugﬁbn%ﬁ Bf&eqﬁu@membﬁ)-éq@m&pﬂcﬂmo yridin-4-
(pyridin-4-yl)pyrrolo[2,1 f] 2,4]tr1azin-4 oI (62

ppyrRIoR, nfibl. 3.4 tdszisomide €2l SmL) wie adied %vﬂ@crmﬂa@ﬁaophenol

é\%zmn‘%? ?\é n}@ol)\aﬁ(]gg;?c(y %4{52 m,%,s(iL 4 mm o 2 35 %hé reac’uo'_r'} mlxture was

ém&&r aﬁlm&ﬁrt& ger&h;erfapb@ln Phe)soRrehPWhd @hidvéd W Vdeyb kAl ele?
[1 ri azine -243 WO 2006/ 004636

R@ﬂ/ubJS@@Wlﬁ@@ﬁﬁﬂashwlmmmnh@mt@mhya(lsqaﬁa Redifieps stica gel
SHiTles) B ik e G Srms Rl L EmEnss% Yiald ip Bogstens)- MSEESD

g§;4ﬁngg 4ﬂnDI) mas converted to the desired
compound (50" ng, 8996 MS(ESI) in/fz 352.2 (M+ IW F/
NH2 ON N NN 5

3- Fl uor o- 4- ( 6- (pyrldln 4-yl) pyrgol of 2, &
[1,2,4]triazin-4- xy)benzena ﬁbmﬁng a
sinilar procedure as escri bed i p D of exanple
300, 4-(2- 0

7\ =" N

D) 3-Fluoro-4-(6-(2-morpholinopyridin-4-yl)pyrrolo|2,1-f][1,2,4]triazin-4-
yloxy)benzenamine
To a solution of 4-(2-fluoro-4-nitrophenoxy)-6-(2-morpholinopyridin-4-
yDpyrrolo[2,1-f][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) N'-(3-Fluoro-4-(6-(2-morpholinopyridin-4-yl)pyrrolo[2,1-f][1,2,4] triazin-
4-yloxy)phenyl)-N°-(4-fluorophenyl)malonamide
To a solution of 3-fluoro-4-(6-(2-morpholinopyridin-4-yl)pyrrolo[2,1-
A[1,2,41triazin-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 HPLC. The fraction containing the desired product
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fl uor o-4-nitrophenoxy)-6-(pyridin-4-yl)pyrrolo[2,1
fl1[1,2,4]triazine (50 ng, 0.14 10 mmpl ) was converted

W o0obloetedesi red conmpound (50 ng, quantitative BCEUMI005/022682

MS(ESI) nz/z 322.3 (MtH) +. E)

1Vi - (3-Fluoro-4-(6-(pyridin-4-yl)pyrrolo [2,1 f j
[1,2,4]triazin-4- yloxy)phenyl)

N&as(obllbttud pupbenyhijateal pnamiad é’hetresiicﬂuawasamealizedam‘ﬂd IN

ﬁféfplé%gfl':m l OWI n a 3 glxe Solid” ﬁlgtcf%dur was fi e:reﬁr %ed With 1 N
fl‘ll I‘fbl%lg cﬁ]séo@vdd rMébI@/I-ﬁOV Ia%)d) ﬁ!‘bgﬁﬂlﬁéd?to]%we the title comdaound (8 mg,

triazin-4-yloxy) nam ne

rm’%) IFHSH\/HD(‘DMISO@@)BQOMI@E(SWH) eOQBI@QdLdeS GBS 16, 5.55 s, 11,
2090 (s01 B 00 (e F1. 5 TamEiz T ron, 32077 60 ity 115 75897 45 (. 3ED,

= 6 1 : ; . e

Th307 3 3 85,6 03t oy 530 . 200 AEts B SERD e a2

S, 2H, J= 8.0 Hz), 3.49' (s, 2H); MS(ESI) nz/z
.2 (M+ H+. EXAWLE 303 H F/ N\ \ I OF ON
N -244 WD 2006/ 004636 PCT/ US2005/ 022682
Di fl uoro-N-(3-fluoro; Mﬁ@n qdi n-4-yl)pyrrol of 2,
f] [124]tr|a2|n4y¥E % benzam de,
i fluoroacetic acid salt To a saﬂ utlHon of 3
Iuoro4(6- ridin-4-yl o"
[1, 2, 4]tr| -4- yloxy)b na 20 0. 06
nmmol , Con'pou of Exanpl |n n (1 L) were
added DI EA (0.1 0. 57 I) and a sol ution of
2, 6-di fl uorobe in DCM (0.5 M 0.14 ni,
0.07 mmol) at r te re. The reaction mxture
was stirred for 0.5 h and quenched with 1 N NH4OH. The
sol llt-(3olﬂlu\oa¢$-4t(b&(n-mwholiﬁbpﬁﬁm -4-pl)pocrobo [24¢f] 14 ]triazin-4-

resi due was purlfle 3/ preparat|ve HPLC tQ give the
t|t| e conpoundloxDpheryD-8435(d-flugrpphenyhiacetylgieas 11. 09

510" (1 2 Sl s ﬁ)ﬁ%fa-‘?-@ rfproipghlrai b olstel-

1.2, Atrferin-4-ydxyfbenzeidinine/(133ng, 0. OfQ?Hnmb"r‘ (&Iﬂpdﬁh)i D of Example
%ESI mz 462.2 (M + '?E EXAMPLE 304
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

501
N N
2, 6-
1,
tr
- f
fl

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-ds) & 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= 7.5 Hz), 7.80 (d, 1H, J= 8.0
Hz), 7.35-7.54 (m, 5H), 7.18 (t, 2H, J=7.5 Hz), 6.91 (4, 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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1-(3-Fluoro-4-(6-(pyridin-4-yl)pyrrol o[ 2, 1-f]

W@ 2008/084686 i azi n- 4-yl oxy) phenyl ) - 3- ( 2- PCT/US2005/022682

(4-fluorophenyl)acetyl)urea, trifluoroacetic acid salt
Following a simlar procedure as described in Exanple
301, 3-fluoro-4-(6- (pyridin-4-yl)pyrrolo[2,1
f][1,2,4)triazin-4-y|oxy}benzen§nine (MG , 0.05
mmol , Conpound D of Exanp 3 wag{ co ted to the
title conpound (6.5 ng, 26%4.°20 OH d6) 8
10.99 (s, 1H), 10.55 (s,olH), 9.04 (s, 1H), 8F78 (d,
2H, J= 6.4 HE/,\. ~gH J= 6.4 Hz), 8.20 (s,

1H), 7.96 (s, NLH) (g] 1H), 7.09-7.44 (m 6H),
3.69 (s, 2H); ESI) “W”°501.2 (M + W EXAMPLE 305 -

245 WO 2006/ 004636 PCT/ US2005/ 022682 H F , N +

NV dfﬂi‘lugrtpﬁhﬁf (pyridin-4-yl)pyrrolo|2,1-f][1,2 4]tr1az1n-4-yloxy)phenyl)-N3-
N-(4-(6-(3-/L o[2,1
111 2. 4] r@%{%ﬁ%ﬁﬁ%’ﬁ:ﬂﬁbﬂ&ﬁ%&ﬂé&%&ﬂ P8 <t

yl oxy) - 3-fl uor ophenyl ) -2, 6-di f| uor obei i zam de,

hydrochl oride salt Followi ng a simlar procedure as
descri bed in Exanple 134, 4- (6 (3
(di met hyl am no) pr opoxy) -
J][1,2,4]triazin-4-yl ox\) - \Lu rogenzenamne (36 ny,
0.1 muol, Conpound B of N~ was converted to

the tigl d (20 1H NMR (DVBO-d6) 6
1&)6 17 gl’eyr‘i&;:”%quﬁméow"?fuh??lgwﬁool 2H. 9= 4.0

2 H " ] Fﬁ@“é% %’xlﬁlul/ag 5’%‘%?&)‘“@%‘% destribetl & Rted W of ]gxaxr’rgprlé §60, 6-

plo[2,1

J= 8.0

Abyridi-24)fyrroldB)1-/12 ., Bl tfiszin-8+d) (100 #E, Q. 47 nﬁﬁ)ol;'ﬁﬁ}as c@upl& with
2 ). . Tn/ z 500. 3
( r{f‘ndml:gl—ylbongmc a2;1d ({]722mg, 1.40 m(mol) to prov1dE>tifé t1t|1'e compound (72 mg,

72%). MS(ESI) m/z 213.2 (M + H)*.

Cl
7N\__/TSN

B) 4-Chloro-6-(pyridin-4-yl)pyrrole[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-ol (62 mg, 0.29 mrhol) was converted to
the title compound (30 mg, 45%). MS(ESI) m/z 231.1/233.1 (M + H)*.

FUNOZ
o)
W ~r >N

N
C) 4-(2-Fluoro-4-nitrophenoxy)-6-(pyridin-4-yDpyrrolo|2,1-f1[1,2,4}triazine
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2,5-Dichloro-N-(4-(6-(3-(dinmethylam no) propoxy)-5-neth

W@ kgowBo [2,1 15 A PCT/US2005/022682
[1,2,4]triazin-4-yl oxy)-3-fluorophenyl)ni coti nam de,
hydrochloride salt Following a simlar procedure as
described in Exanple 134, 4-(6-(3-
( di netﬂmylbwmgmmulapmoygdlﬁe aeddsyiipedrin Gter] @ of Example 300, 4-

1 t Zi y fluorohenze ne
ST e P B B P S S o SN CAARE oy BRI pebnverted
o . 2 @ﬁ/s@{pa) S
3‘??‘&2‘16512;"’“ 51@')513,& E1%(65611‘1 @/%M%?;ES%?%(B 32( 8. 42
(s, 1H), 8.00 (s, 1H), 7.86 (d, 1H = 12 Hz) 7.52
(s. 1H). 7.38 (s, 1H), 7.25 (s, 12 (s. 1H),
4.12 (m 2H), 3.26 (m 2H), 2. @'iiﬁ 2.41 (s,
3H), 2.20 (m 2H): MS(ESI) fn/z 2 (M+ H+ -246
VD 2006/ 004636 PCT/ US2005/ 022682 MPLE 307 HH F N
N OOOF 110NN
-(3-FIuOro-4-(5-neN yl
yl)pyrrolo [2,1- 5 f)}=
[1
d?

p N~
S By Gl St ogrem ) 2
[ 1, 2O|Ir &@ﬁgﬁ{‘%ﬁ%: Lglh%rza%l B]e Et hyl
jy FZ\ f' gl%?lﬁswﬁlg%lﬁﬂiappffowdlﬁé 8s dostfifedin4iéy DaieR@nleGADL. (2-
fluoro-4-nitrophenoxy)-6-(pyridin-4-yl)pyrrolo[2,1-f][1,2,4]triazine (50 mg, 0.14
mmol) was converted to the desired compound (50 mg, quantitative yield). MS(ESI)
m/z 322.3 (M+HH)".

yl -1, 3, 4- oxadi azol - 2-

~

E) Nl-(S-Fluor0-4-(6-(pyridin—4-yl)pyrrolo [2,1-11[1,2,4]triazin-4-
yloxy)phenyl)-]\’?' -(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-/][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) § 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(EST) m/z 501.2 (M + H)".
EXAMPLE 303
F
H
F N
Xry T

T /TSN
N_ /N N\N/)
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10 2. 11 mmol, preparation: See US Pat. No. 6,670, 357)
was dissolved in N2114-H20/EtOH (4:1, 5 nL). The

wa oload4ene was heated at 88 C for 4 h, cool ed tBPCTAIS2005/022682

and concentrated in vacuo to give the title conmpound
(450 ng, >95% . MS(ESI) mfz 208.1 (M+ H+. C 11 O

N 15 , N B)

4- da,érﬂliﬂgolweﬂf(%ﬂl@rw toetpivyidin- 4ssfl)pye‘x@a[2alzﬂ|[1,2,4§mr§q§§n-4-

lo[2,1- J1
1 byt oxy- 5. HETPRSYO RGBS AfaRo SRR fo3h o
car bohyld sttt deOﬂudfﬁA (&g@nﬂﬁm %:1)1) ﬁ@lﬁﬂgﬁz Aliaast-

added AcOH (50 ny, 83 2 he reaction
Mowbb@zmlmweng,& O@omolf Gempound 12 06 Fsample 3012) inddgM (1

B eRn R DEAES B 0 il ORI pramgnzon
%ﬁio‘r‘fdb@ﬂ DAM s Manth ﬁ!ﬂJ 0D 7aNMR61) M R tehipetdtdel e reaction

fol lowed by concentration, provide the title
cuiruemds stivkidcior 0dsh asleghedehedovitly 1 NiNHeQH. Sthersolutien was then

ESI 250. 1/ 2 47 WO 2006/

SORDBI5a47 G ¥R tie TSN e Pyl RATRPATRITYE RER o gjve the

t ;
S O LB o SR (P L0 3107 G 94 < 18, 8.70
IE?I lé?w mlm @38]]3)118[416}(bpr592161)1l7t% (aslId)agcﬁ(] (detHj Si=8tEHz)C7.45-

anpl e , 4- +

3&5&%%)%@%% 2H, { 53R, IMI(ESmadtdi 2 - y | ) pyrro
lo[2,1 J][1,2,4]triazine was converted to the title

conpound (50 ng, 28%in two steps). MS(ESI) mz 371.2
(M+ H+ F, N2 O IIEQAMPNE 394

o NK

Ty

0) F
TN\ /CSN

1-(3-Fluoro-4-(6-(pyridin-4-yl)pyrrolo[2,1-f][1,2,4] triazin-4-yloxy)phenyl)-3-(2-
(4-fluorophenyl)acetyl)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%).
'H NMR (DMSO-ds) & 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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10 N N D)
3- Fl uor o- 4- (5-net hyl - 6- (5-net hyl - 1, 3, 4- oxadi azol - 2-yl)

w@osobwp, 1- f] [1, 2, 4] triazi n-4-yl oxy) benzenp@i/ng2005/022682

Following a simlar procedure as described in Step D
of Exanpl e 300, 4-(2-
fl uoro-4-ni trophenoxy) - 5- met hyl - 6- (5-net hyl -1, 3, 4- oxad

i azol - 2y|)pyrro|o[2115A[124 t Fazivne (50 ny,
0.13 nmol ) was convertedtotpehtl% nd (45 ny,
>95% . MS(ESI) in/fz 341.2 (M +
1- (3- Fluoro-4- (5 nethyl -6-(5- -1, - 2-
yl ) pyrrol o[ 2, 1- 0
[1,2,4]triazin-4Yyl ph 3- (2- (4-f1 uorophenyl)ac

etyl)urea 20 Fol I owi ng imlar procedure as

descri bed for Exanple 301,73-fluoro-4-(5-

net hyl - 6 éS nmet hyl - 1, 3, 4- oxadi azol - 2- yI) rrol OB@‘ﬁ

f] [N—(é—(ﬁj( @an@thytholpxw%ﬁ@mtmeyl(rg I/11d. 268 triazin-4-

T ) Y Gl OB o g s
? 186%“011M%a Ginflfr procedd® as destBbed I E)ﬂdtﬁfle 7341,01 (23.-@0
w&m;;dam@)m@pm Sznethvlpmpﬁo[zggng zm ;

F%ﬁ;r/ L‘%ZOOS/ 0228% mg, Fr éggpglun% B of %Xam';\}legzlf was converted to

_Nl;e {lge rEJ? ; Psﬁdﬂ(zé ﬁlggab%yl 1 NMRTBIMSO-4) 81419X8d1EHZ00.4@ (s,
[1H)2 8 Pt(d) Zii,ms 4.0HZ) XV 3 s Iy, )-NB2.0 412)) T1i6¥ Gphiddly 7)5ie(tlo2H, J =

g@g&g T éﬁﬁ%ﬁ-—é ?@8%51 435 B 953U A5 86 %! 240 ¢s,
P BT ok P Pl (M S S eneenantne. (30~

ng, 0.06 nmol) was converted to the t|tIe compound (8
ng, 26%. 1H NMR (CDClBiZ b 9. 26% 8.47 (s,
1H), 8.21 (s, 1H), 7.96 680 10 (m 1H), 7.50
(m 2H), 7.10-7.30 (m 4H), 3.60 (s, 2H), cR-93 (s,
3H), 2.69 (s, 3H); Ms (ESI) nlz 5201(M+ H) +.
EXAMPLE 309 Me

N N

=" >N
o\ N\N//|
2,5-Dichloro-N-(4-(6-(3-(dimethylamino)propoxy)-5-methylpyrrolo[2,1-
[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-ds) § 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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F:laNI N~F OO(/ NN HI15
N-(4-(1H-Pyrro| o[ 2, 3-b] pyri di n-4-yl oxy) - 3-f | uor ophenyl

WO 26/(0d4686 uor ophenyl ) - 6- PCT/US2005/022682

nmet hyl - 2- oxo- 1, 2- di hydr opyri di ne- 3- car boxani de M HO
1NOOI /I FA

1- (4- Fl uor ophenyl) - 6- net hyl - 2- oxo- 1, 2- di hydr opyri di ne-
3-carboxylic acid 20 Prepared in a sinmlar manner as

Steps B and C of Exanple_294 usin -
hydr oxy- 6- met hyl ni coti ni L@&%ﬂri ch). "H NMR
(DVMSO-d6) S 8.41 (d, 1H, J= - 249 MO 2006/ 004636

PCT/ US2005/ 022682 6. 5 Bl\ffs 51-7. 48
(m 4H), 6.81 (d, 1H, J= 2m
MB(ESI) mz 248 (M + H)+

N-(4- (1 HPyrrol obz 3A\b] pyri di n- 4-yl oxy) - 3- fluorophenyl
)-1-(4- 5 =" =N

fl uor ophenyl) - 6+ e&o 1, 2-di hydropyri di ne- 3-car
boxam de Prepared |n a §ﬁ m | ar manner as Step D of

Ex -
] H)a,rm% is %%o&%?é-meﬁigﬂ)@(s-ﬂﬂemym &hﬁiolﬁz ﬂtlépﬁrl‘o(dgil 1
1H J ﬂﬂ.,54}&1'}1zm84-@mxy1phenﬂ)+3 (2:(41ﬁum'ophewl}mc}:tyl)urea
7.56-7.50 (m 7H), 6.78 (d, 1H, J= 6.5 Hz), 6.44 (d,

1H, J= 5.5 Hz), 6.30 (s, 1H), 2.14 (s, 3H); MS(ESI)
nn/z 473 (M+ H+. 10 EXAMPLE 310oH H F~ NY N MO O

Ol/ OOF NN H Mthyl :
4-(2-fluoro-4-(3-(2- (4 f1 uShopKERy| /Ecetyl)urei do) phen
oxy)-1H pyrrolo [2,3 szM i di ~¢ar boxyl at e
A) 4-Hydroxy-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carbohydrazide
Ethyl 4-hydroxy-5-methylpyrrolo[2,1-/1[1,2,4]triazine-6-carboxylate (467 mg,
2.11 mmol, preparation: See US Pat. No. 6,670,357) was dissolved in
N,HsH,O/EtOH (4:1, 5 mL). The solution was heated at 88 °C for 4 h, cooled to t,

and concentrated in vacuo to give the title compound (450 mg, >95%). MS(ESI) m/z
208.1 (M +H)".

Cl

}/ \N)

B) 4-Chloro-5-methyl-6-(5-methyl-1,3,4-0xadiazol-2-yl)pyrrolo [2,1-

f1,2,4]triazine

To a suspension of 4-hydroxy-5-methylpyrrolo[2,1-/]1[1,2,4]triazine-6-
carbohydrazide (100 mg, 0.48 mmol) in POCI; (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. NaHCOs solution, brine, and dried over MgSO,. Filtration, followed by
concentration, provide the title compound, which was used directly in next step. MS

(BSI) m/z 250.1/252.1 (M + H)".
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15 A) Methyl 4-(2-fluoro-4-nitrophenoxy)-1H
pyrrol o[ 2, 3-b] pyri di ne-3- carboxylate To a sol ution of

WQ2@6/M004686 chl or o- 1- (4- (2-fl uor o- 4- ni t r ophenoxyPeWHS2005/022682

pyrrol o[ 2, 3-b] pyri di n-3-yl ) et hanone (490 ng, 1.17
mmol , See: Step A of Exanple 20 270) in a m xed
solvent (10 nmL of MeOH and 10 ni of THF) was added 1 N
NaOH (10 ni, 10 mmol). The reaction rrixture was
stirred at roomtenperature for. 3 h, diluted with
Et OAc (30 nL). The organic Iayg ey wa§hed with sat.
ag. NaHCO3, solution, dried and ficentrated in vacuo
to give the desired produc{ (2 ng, 61 %9 as a |ight
brown solid. MS(ESI)\mHQ 3 NI+ H) +. 25 -250 WO
2006/ 004636 PCT/ US20Q5/ 8 NH2 MMOOO/ NN H
B) Met hyl 4-(4-amni no-2Nfluo g*) noxy) 1H pyrrolo

[2,3-b ridine-3- carboxylate To a sol ution of
6 hyl -m—?mwom@mphsnoxsa@mw Brmgipi-drig-pxadigzol-2-

b 30 ng, 0.69 |
o SpFesl LA E R S 207w or THE) vere
added mjnmmﬁgmlﬁma@ lptdi@dﬁré 85 deribad AEtEpD of Faiaehpld BOD, 4-

dust (226 ng, 145 mmol %ﬂ he reaction m xture was

scthlqrpédmaﬂly} ~6dPrmnashylel; Wédlamlé*YiDMOIO[@LH Z(tled 4lirigsine was

{19 5% o R0 ik B8Vt 8 BB MRYPEE 871 2 v +

dggired product (207 ng, 10099 as a 10 yellow solid.

(ESI) mz 302.2 (M+ H+. C Methyl
4-(2-fluoro-4-(3-(2-(4-fluorophenyl)acetyl)urei do)phen
oxy)-1H pyrrolo [2, 3-Db] pyridiFne-s-c I_poxyl ate
Prepared in a simlar manner as gt 6f Exanple 132
(61 nmy, 36%. 1H 15 NI\/R(DI\/SOd 11.01 (s, 1H),
10.54 (s, 1H), 8.15 (s, 8014 (d, 1H, J= 5.5 Hz),
7.74 (dd, 1H, J 12 M y31-7.36 (m 3H),
7.14-7.19 (m 1H/|J—55Hz) 3.73 (s,
2H), 3.69 (s, 3H) (“F_JSI}) “481.1 (M + H) +.

D) 3-Fluoro-4-(5-methyl-6-(5-methyl-1,3,4-oxadiazol-2-yl)pyrroloe[2,1-

f11,2,4]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-
A[1,2,4]triazine (50 mg, 0.13 mmol) was converted to the title compound (45 mg,
>95%). MS(ESI) m/z 341.2 (M + H)".

E) 1-(3-Fluoro-4—(5—methyl~6-(5—methyl—1,3,4-oxadiaz6l-2-yl)pyrrolo [2,1-

f11,2,4]triazin-4-yloxy)phenyl)-3-(2-(4-fluorophenylacetyl)urea

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%). 'H 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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EXAMPLE 311 HH FDaHOOI/ OOI/ DaFIl NN 20
H 1-(3-Fluoro-4-(3-(hydroxynethyl)-1H pyrrolo [2, 3-Db]
W@ 006ad4836l- y1 oxy) phenyl ) - 3- PCT/US2005/022682
(2-(4-fluorophenyl)acetyl)urea EXAMPLE 312 - 251 WO
2006/ 004636 PCT/ US2005/022682 HHFI \ NYNOOOF
I NN H1-(3-Fluoro-4-(3-(nmethoxynethyl)-1H pyrrol o
[2,3-b] pyridin-4-yl oxy)phenyl) - 3-
(2-(4-fluorophenyl)acety. Tpea sol ution of
roi o EXUMBLE $0s
4-(2-fluoro-4-(3-(2-(4-fl uorophgnyl)acHtyl)ureido) 5
phenoxy) - 1H pyrrol o] 2, 3-F N N late (19.2
ng, 0.04 mmol, Conpound CEXZE;I @ Blﬁf §|n THE (1
m.) at 0 C was added DI BAL-F(1.5 M soln I Fol uene,
133 .iL, 0.2 b drigh). The reaction m Xxture was
stirred at 0O g’? R;] atd quenched by adding 2 niL
of met hanol . Thepnf eadtiNap=hi xt ure was concentrated in
vacuo and purified by preparative HPLC. The desired
f r ac V' qBF1ueFe4-¢S-uikithgids-(S-thetiiylclchidroxhdihzoR2-yBpyerode(d,1-

|l yophilized to give a white soljd. LC M indicated
5 that thfé[l,%lftnanedhylemmmfx%ﬂbmfeghemﬂml@pml%as

f
Rect spefll il pRECLGE b Eleribel TR R BRApbIER. >-
IVRkD -1 17 5-nabtBy1L (AR YR 3)4-5@%0@2@1@&01&[% -H1L, zﬁtrdazm—él—
312. For 1- (3-fluoro-4-(3- (hydroxynethyl) -

H
[ytoxy)bq@]zmamlm 0mgy GRE MLy ccalvcl(tgd togthg Slﬂe cor%ound (8 mg,

VR SESATACH I D58 SETETE LR i o T a6, 7.0

7: d
10 3(91 4ﬁ§(ﬁ50 gﬁbzrazﬁ@ -A3b (IﬂﬁHJSt@ (§ 2@!))2 93 (@?tﬁ’) %69 tsHsH) MS
gESI)W)a,szmewi) 1H, J— 5.5 Hz)

EXAMPLE 309
Yg:rme
Ho |l
F N N
1T
0 F
74 ]\
N N/

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-2-0xo-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) & 8.41 (d, 1H, J =
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4.68 (q, 1H, J= 5.5 Hz), 4.65 (d, 1H, J= 5.5 Hz), 3.67
(s, 2H); MS(ESI+) mz 453.3 (M + H)+. For

WA 2q08/084686OT 0- 4- ( 3- (et hoxynet hyl ) - 1H pyr r ol o] 2PGF0$Y$/022682

din-4 20
onxy)phenyI) 3-(2-(4- fluorophenyl)acetyl)urea
le 312): 1H NVR (DMSO-d6) 6 11.67 (s, 1H),
1@5 @Irzrzg (508 (]SH)H) 7616343 ém, 4l 6.54. (96110 = £1, Ha)=25 04 3));

.5), 7.34-7.28 (m 5H), 7.23 (t,
ME@I%”%%WJ? 1 )(t, oH, J= 8.5(3 Hz),H)e. 16 (d,( 1H,
J='5.5 Hz), 4.54 (s. 2H), 3.70 (s, 2H), 3.18 (s, 3H):
MB(ESI +) nm/z 467.2 (M + 25 EXAMPLE 313 - 252 WD

.ZD)O6/ dwﬁzwﬂtyrrus@oz}almzﬁeﬂ-yl@xyy—s-ﬂuprwh@nyi)d 4-F N

y rid :\ﬁlsod'@fiw@g rol ﬁYlof 850, fi]rzapwyér%))m&nf -3-carboxamide
{1 uor onend e 2N hadidleb D YE EdiitETe 90 QIMWIB)@GIH

trifluoroacetic acid salt
LNMR ((DMSOed@éS ﬂiZtlﬂc(p;ylH)dithQ(gglley& sS4t pi, el 6)5 [E&),:% B0 (d, 1H,

D 538, 803 (el BH T B2 B 75607 56 (e 7B 6,7 1Hed= 6.5
MR 1B B s a0 Gl 23909 e, MBS b #7310

suspension was stirred for 10 mn and treated with
2,3-dichloro 10 5- nltropérldl ne (270 ng, 1.40 nmol,
see: Koch, V. and Schnat Snt hesis, 1990,
499). The reaction m xture wa stw;red for 12 h and
guenched with 20 nlL of F he sl QP \Nas
extracted with Et OAc and i d

wth brine, aMngr ed 4ovs
and concentration kn vacuo, the residue was purified
by flash colum ch raphy (I SCO Redi Sep(r) silica .
gel cartridge) to the title compound (220 ny,
54% . M5 (ESI) mz (M+ H+. Cl NH2

Methyl 4-(2-fluoro-4-(3-(2-(4-fluorophenyl)acetyl)ureido)phenoxy)-1H-
pyrrolo[2,3-b]pyridine-3-carboxylate

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 i vacuo to give the desired product (235 mg, 61%)

as a light brown solid. MS(ESI") m/z 332.2 (M + H)".
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ON NNH B)

6- (1H Pyrrol o] 2, 3-b] pyri di n-4-yl oxy) -5-chl oropyridin-3
wWO0 avsiete3e 253 WO 2006/ 004636 PCT/ US2005/ 02268RT/US2005/022682

Following a simlar procedure as described in Step B

of Exanple 132, 4-(3

chl oro-5-ni tropyridin-2-yl oxy)-1H pyrrol o] 2, 3- b] pyri di

ne (140 nmg, 0.48 mml) was rf Nide the title
conmpound (90 ng, 729%. I\/B(OESI) 261.1 (M+ H+. 5
C) MeO 0

e
N-(6-(1H Pyrrol o[ 2, 3-b] pwi diln-4-yl oxy) - 5-chl or opyri di
n-3-yl)-1-(4- A
fl uorophenyl) - 2-oxo-1, 2-
trifluoroacetic acid sal

procedure as described in Step C of Exanple
®)( 1HMethyl 4-(4-amino-2-fluorophenoxy)-1H- pyrrolo|2, 3-b]pyr1dme—3-

pyrrol o pyri di n-4-yl oxy) - 5-chl oropyri di n- 3- am ne
, di hf&%‘b‘ﬁ’l‘ ide (14 ng, 10 0.042 mmol) was converted

to therd 4 {dIRiGiPOMRAMAA 4 —ﬁu&BA g&%ghenbbdy m;(yawpsz 3d6)
S 12.08 (s, 1H), 11.86 (s, IH J=
5 &ta dyricdBnds3-chboxylate, (236:mz, 0.69 znmol) ey mlged@h(e@t ( ﬂ.an yf MeOH

508 5ot bl b 5 ot i

&
gﬁ(}% éf% 65 r§1‘fﬂ)l) Q"hz §ea(:ﬁon ﬁﬁkﬁlx(;e-\giﬁ) s'ilmr%a)zai Z(f;)éﬂ ; ngﬂera}'_tme

Hvernigdt, dEXMdPWEthi@AE (50 mmancbﬁme@i fhrpughha pad of Getlic® "The

ﬁyﬁp@fwﬁsgpppe@g% gzn gcgqﬁoftp gLvertB?) ﬁmfl})r@u(:tdgw mg, 100%) as a
I;lrelﬁgfq%Bﬁ&n)(,is}(ngZWZ J002 @i ]q;*opyr i di ne- 3- car boxani de,

Uor oacet' ¢ 20 salt ~ N2 OF N

pyri di ne- 3- car boxam de,
FMN |l owi ng a S|mlar

C) Methyl 4-(2-ﬂuoro—4—(3—(2-(4—ﬂuorophenyl)acetyl)ureido)phenoxy)—lH—
pyrrolo[2,3-b]pyridine-3-carboxylate
Prepared in a similar manner as Step C of Example 132 (61 mg, 36%). 'H
15 NMR (DMSO-ds) § 11.01 (s, 1H), 10.54 (s, 1H), 8.15 (s, 1H), 8.14 (d, 1H, J= 55
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(ESTH) m/z 481.1 (M + H)".

EXAMPLE 311
o
o ST T,
/ lt
N™ ™N

20 H .
1-(3-Fluoro-4-(3-(hydroxymethyl)-1H-pyrrolo[2,3-b] pyridin-4-yloxy)phenyl)-3-

(2-(4-flucrophenyDacetylurea

EXAMPLE 312
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N HA) 4-(2,5-Difluoro-4-nitrophenoxy) - 1f
pyrrol o[ 2, 3-b] pyridine -254 WO 2006/ 004636

WEMNBBAOS5/ 022682 Fol  owi ng a sim | ar procedeCBUSE05/022682

described in Step A of Exanple 313 and using
1,2,4-trifluoro-5-nitrobenzene,
1H pyrrol o[ 2, 3-b] pyridin-4-ol (268 ng, 2.0 nmol) was

converted to the title conpofind { 230Q 409
na/z 292.2 (M + H)+ £ an 4 H 9. WESH)
4- (1 HPyrrolo[®, 3 b]pyr | oxy) - | fl uor obenze

nam ne Fol | oworg ‘Dm ar procedure as déescribed in

: N W
conmpound (34 ng, m70/¢. MS(ESI) mz 262.2 (M+ H+. 10

A R G

enyl)-1-(4- 4ﬂuoro henyl)acetyl)urea
f 1 uorophenyl ) - 2- oxo- & p HY) tY)ne 3- car.boxa

trifl o Iacsahmbnof acihyl 4F(6+ﬂU@W ﬁtﬁg‘cﬁzéi’f'lﬂuloﬁw 3@)?&8@5181’6&%0)

d b
L i e A i
CAPON ey 5 s e i

(dﬂi@@ liﬁlL . 2ﬁm4<ﬂ Ahinch) Hyhe ﬂ:&ctﬁl@ I(JJs(turp W:quos/%ge('é; at Q §efor 2,

gndl’gu mi g@@j d 18 Rwds QubGake :
e(nghed lgy[_@ddygg Bmi. ofsmey Tge %ct(\%p m] )éul 56c L ated in

Xﬁ?do Jand ﬁﬁé ?y %’é@pﬁt?%?% HP%C4 Orpé &erédrfrgtﬁi&is were/ &)Il(ﬂimed

ﬁ%ncs%@%giﬂﬂ Bd%a Eﬂa Yyo%h{li!ihd—td—ﬁv&e a MtEXMLECMS md;cated\ﬂlat the
NI r_N
solid contained two compounds. The soll_{d was purified again by flash column

chromatography (ISCO RediSep® silica gel cartridge, eluting with 1-10% MeOH in
dichloromethane) to afford Examples 311 and 312. For 1-(3-fluoro-4-(3-
(hydroxymethyl)-1H-pyrrolo[2,3 -b]pyridin-4-yloxy)phenyl)-3-(2-(4-
fluorophenyl)acetyl)urea (Example 311, 7.47 mg, 42%): "H NMR (DMSO-dj) 8
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 (g, 1H, J=5.5Hz), 4.65 (d, 1H,J=5.5 Hz),3.67 (s, 2H); MS(EST") m/z 453.3
M+ H)*. For 1-(3 -Fiuoro-4—(3—(methoxymethyi)—lH-pyIrolo [2,3-b]pyridin-4-
yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyljurea (Example 312): TH NMR (DMSO-dp)
§11.67 (s, 1H), 10.97 (s, 1H), 10.64 (s, 1H), 7.96 (d, 1H, /= 5.5Hz),7.68 (d, 1H,J=
12.5), 7.34-7.28 (m, 5H), 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)'.

EXAMPLE 313
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10

15

1- (3- Fl uoro-4-(3-(2-hydroxyethyl)-1H pyrrolo [ 2, 3-Db]
pyri di n-4-yl oxy) phenyl ) - 3-

W@ 20064046Baior ophenyl ) acetyl )urea - 255 WO 200B¢D08885022682

PCT/ US2005/ 022682 O FNO2 0 OO / NN HA
2-(4-(2-Fl uoro-4-nitrophenoxy)-1H pyrrol o[ 2, 3- b] pyri di
n-3-yl)-2-oxoethyl formate 5 To a sol ution of
2-brono-1-(4-(2-fluoro-4-nitropkemoxy)-1H pyrrol of 2, 3-

b] pyri di n- 3-yl ) et hangne 0 %ﬂ Of 25 _Aypol , Conmpound A
S .@- sodi um
A &ich). Fae yeaction

of Exanple 253) in 1

formate (52 ng, 0.75

m xture was stirred af roomtenperature for 4 h, and
diluted with sat . jagr HPO4 (2 nl). The precipitate
that formed was &gl llectled by filtration, washed with
cold H20 (2 10 rrLﬂ ether (5 nL), and dried under
vacuumto afford the desired product (81 ngy 909 as
a | i giN-(G(dPysoilo2,3-bipyEdin- 4nd¢w)§6€hl!!m[(ymdmﬁ)- t-(4-
NH2 FI. NH2 _ HO

flyorophenyl)-2rgx % S&ydﬁww&ﬁyi-31%%%%ﬁ)8[ yiflngppaesticpeid salt
n- 3-yl ) et hane- 15 1, 2-di ol and

2-(4- (4- Ami no- 2-f | uor ophenoxy) - 1Hpyrrol o [ 2, 3-Db]
pyridin-3- yl)ethanol To a Nen of anhydrous

al um num hydri de (266 ny, 2.0 1 I, Alfa Aesar) in 5
nmL of 1,2 dinmethoxyethane apy”ONC was added |ithium

al um num hydride (1 Msoln | n THF, 1.0 nL, 1.0

mol ). A solution of 2- | uor o- 4- ni trophenoxy) 20
1H pyrrol o[ 2, 3- b] pyri di -2-oxoethyl formate (72
ng, 0.2 mol) in 5 nL o di met hoxyet hane was

26 B omr oG oo B S B ottt |
wat er . Tp ?E ol Hicth ngf ?H??ﬁo g S 3EyeinMidD (2 IQQ‘CI 68 nifné‘losee
n or gan

I’TL) a e CO I ne ic éxtracts were dried
(UG C. exalcOrg matremmsm N pinn Lad NECH dvdsyadfle B HCOs (240

col um chr gmat ogr aph | SCO Re |Se
mg, 1.74 mmol). Thegsusgen%lo(n was stirred for 1% min ana treated with 2,3-dichloro-

5-nitropyridine (270 mg, 1.40 mmol, see: Koch, V. and Schnatterer, S. Synthesis,
1990, 499). The reaction mixture was stirred for 12 h and quenched with 20 mL of
H,O. The solution was extracted with EtOAc and the organic layer was washed with
brine, and dried over MgSO,. After filtration and concentration ir vacuo, the residue
was purified by flash column chromatography (ISCO RediSep® silica gel cartridge) to
give the title compound (220 mg, 54%). MS (ESI) m/z 291.1 M + H)".

Cc

O
0
N o

H N

A~ NH;

NS

N

B) 6-(1H—Pyrrolo[2,3-b]pyridin-4-yloxy)-5-chlor0byridin-3-amine
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WD 2006/ 004636 PCT/ US2005/ 022682 silica gel
cartridge, etuting with 2-10% MeOH i n di chl or onet hane)

W 000giovss3d- (4- (4- PCT/US2005/022682

am no- 2-fl uorophenoxy) - 1H pyrrol o[ 2, 3-b] pyridin-3-yl)e
thane-1,2-diol (27 ng, 45%: MS(ESI) mz 304.3(M +
H) + and 2-(4-(4-am no-2-fl uorophenoxy

b] pyr ﬁsaﬂwgng@ sisdlgaproreduro andgscriyed in S?M(l g@% ﬁ)(;fn)nlpfe[ 123234 ~(3-
e s A 33000 ey g (40 ey 948 oD ves

R¥ddcedl By the title compound (90 mg, 72%). MSSESI) m/z 261.1 (M + H)".
yl oxy) phenyl ) - fz (4-fl uorophenyl)acetyl)urea

Prepared from

05" JXA' R e AR e S
f18r 74 ﬁh&@ﬁ -1~ ﬂx@l @dlhzar@fereéQa%%@%q_l)}ﬂlﬁ)roacetlc

J=12. ncitga,lt 7. 29 7 25 (m 4H) 7. 00- 6 96 (m 3H),

S 60 (FolloBie & Gdar piocedsys sodestibedsicny eé%mh%fﬁ?fu 6-(1H-

?B%O}%ﬁﬁ Mbﬂgﬁdm%!(\@s('fcllﬁ%% ylié'rg’o%n]élte#i]h%ml%hg

[0}1)43-m1]nobwascbnnve¢tegiltm ﬂ;e)ut&,dohnmmﬁ &0 yﬂ@, 20%) H NMR (DMSO—
4-f | yugr ophe acetyl)urea_ EXAVP

X E10.08 (s, 4B AT LA e R =T e 8.5 (da il 7 =7.0, 2.0

6.3 1P 130 3 VRS ) 758 MY Pl B PO 1,

FI 6O PN+ P:035 0 £)47  B1oro@h Syl §.46 €d,yIB, Ur-es 5-H576. W,
2006/ 004636 PCT/ US2005/ 022682 Exan&{d_d&lbw and 317

WL d pf-8 k<08 anhH); MEESDant iy 62 phenoxy)
EXAMPLE 314
SN
0 O O F
7
L

N-(4-(LH-Pyrrolo[2,3-b]pyridin-4-yloxy)-2,5-diflaorophenyl)-1-(4-

fluorophenyl)-2-oxo0-1,2-dihydropyridine-3-carboxamide, trifluoroacetic acid

salt
X
O F
a N
N N/

A) 4-(2,5-Difluoro-4-nitrephenoxy)-1H-pyrrolo[2,3-b]pyridine

- 254 -



1H pyrrol o 2, 3-b] pyridi n-3-yl ) et hane-1, 2-di ol (see:
Step B of Exanple 315) using a simlar procedure as

walew®enidsesl f or Exanpl e 264. The reaction m Xt UPET/MAR05/022682

10

15

20

concentrated in vacuo and purified by preparative

HPLC. The desired fractions were 5 conbi ned,

concent rated in vacuo and |yophilized to give a white

s ol i Kpllavipge snmleaupé@qeé@retah described sobtep AcoffExenmdel 313 and using

i()zfﬁ g%l %%yrlggx gn% ?ﬁ#}gﬁéﬁkﬁo %/]!‘pr T %213 08 5% ph8aymol)

| geb ae@th@rtﬂl ko 6 !
- )r?e?t ho%e?t@hyl )-1 I?I- pf/nr%ltr){c])il?g?_zmé 4@/) Q\ZSM)’%M?. 2 (M+HY'

pyri di n-4-yl oxy) phenyl )-3 -(2-(4-

fl uorophenyl )acetyl)urea. The solid @%O purified again
by flash colum 10 chronatogra-—v \ Redi Sep silica
gel cartridge, eluting with 1- NEOH in

di chl oronet hane) to afford t produEts For
1-(4-(3-(1, 2-di hydroxyeth

pyrrol o[ 2, 3- b] pyri di n-4- 4 o y) -3- fluorophenyl) 3-(2-(4
-fIuorophenyl)acetyl)ureaN ) ng, 169 ; 'H NWR
(DVMBO-d6) S 11.57 (s, 1FD 11.03 (s, 1H), 10.59 (s,

e6.
%H)Z HZ4QQH(]?H0 %3%)5*1&11&%10@ 75- élﬁQOrOU'e‘nzeén f]—%
qlsowung amnlar:pr@ce@utezza)s de?c:rﬂ)td fins StepH§ ofExdngfle 2}, 4-(2,5-

dl%‘l5 oﬁ)qm]trdpile%@(y%-t HHZ }Iiiolg@ %g@&pél)n%%()]glgg& 7§ n{_rpf?lvwas
%veﬂ@d #hthé Sitle %ﬁmmﬁx 34 30 A4 7440 h%é@spg@/ﬁégh ’z)gyifhzﬂ)

483.3 (M + H) +. quoro4 r ox
-nethoxyethyl) 1 FprrroIo [2,3

Chor AT FrHeh i Sy din A 1Y 59,5 ditorowepebiets
Sﬂ@me?h@%yl -éféxoig 25 %ﬂ?ydgééylgéﬂlf{i z%r}*%%l}(g% tr}{] %g%etjc acid

8. 2 HzEQllovﬁnQE sinaiilar bl'bcedm'e&s Heédi‘ibed & Sikp @”ribf E;tzl}mple 242, 4-(1 H-
3. 73- 3[271 24 134 (s

grlgflg -210 -Z,S-FBﬂuor ,gilhy;irpchl@pcﬂq (14 mg,
ﬂszo c%w% X ogggrt&ﬁo'ﬁlé\'uﬂ@ 5&%%@’884&3/6) 'H NMR (DMSO-

Pc':T/ U
Esszzgy falmmac(g thanxs Is, 1HO)®/6 pyad, SHNE=27-6,2 0E%), 18155 @al B, 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(EST) m/z 477.2 (M + H)".

EXAMPLE 315
F NN
P saEas!
0} 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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pyrrolo [2,3-b] pyridin-4-yloxy)-phenyl]-am de
Prepared in a simlar manner as Exanple 241. HPLC tR =

w@2@88048860 (YMC S5 ODS 4.6 x 50 nm 10- 90% ageReDnus2005/022682

nmet _hanol containing 0.2% H3PO4, 4 min 5 gradient,

noni tored at 220 nm; MS(ESI) mz 459.2 (M+ H)+
EXAMPLE 319 NMe2 OF/ NI N~ OOl / ONN H
1V(4-(1H Pyrrolo [ 2, 3-b]

pyridi n-4-yl oxy) - 3- ] uorophen I) 1- (%9(23 10

(di met hyl am no) propo\\d) phenyl 2-di hydropyri di

?eA;S car boxam de Poch}ori d It N ON HX®2C O |
(6]

1- (2- (3- (Di net hyl ami no) pr gpo phenyl) - 2- oxo- 1, 2- di hyd

ropyri di ne-3- carboxylic /Acild Prepared in a simlar

manner as Steps A and B o le 242. 1H NWR

(DMBO-d6) S 10.53 (br m HH), '8.51-8.53 (m 1H),

b i Dt gt it of

4. 11- H, 2.66-2.68 (m 2H), 2.67 (s, 6H),
1. 98@%@? HRVB(ESI ), cal cul ated: 317, 1501,

f oundTo&]s'bhfmﬁQ)f zzmomozset (20BN 0OPBE®XY)- L H-pyrrolo[2,3-
PCT/ u32005/ 22682

gusy 30 5 . pcineeab Sopmops AF PRl Aetyp 1 ok
%3 added odium formate (52 mg, 0.75 mmol Aldrich). The reaction

am no propomS phenylgi - oxo- 1, 2-di hydropyri di
Iﬁﬁxﬁtre Was stirred at room temperature for 4 h and dlluted with sat. aq. KoHPO4 (2
mL). The precipitate that formed was collected by filtration, washed with cold H,O (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;
(o)

0)
+
N N/ N N/

H

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 atrtfor2 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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car boxam de, hydrochloride salt Prepared in a simlar

manner as Step C of Exanple 242. '"H NWVR (CD30OD) S 5
W@20®808686 (m 1H), 8.23 (d, 1H J= 6.90 Hz), FCPBSBND122682

(m 1H), 7.83-7.85 (m 1H), 7.39-7.50 (m 2H)

7 31 7.49 (n1 3H), 7.20 (d 1H, J= 7. 93) 7. 10 7 13

Q 80 (d, 1H J= 72 Hz) 69 (t,
6111133 yartrglgsoeretingowithp- lj_)% MC@H]_QI célphlog}meth&ne) g) gqe e 1-(4-(4-

o bt el s 86 o s
(E%t%z/z 104. @(M 331302- (49(4-dninol2 -t oPhdnox®-CH-pyrilo] 2,3~

6- (4-"Fuuor o- ridi ne-2- carbo I|c acid
(i PaBabH6 i (59, MAES! b0 b
pyri di n-4-yl oxy) - phenyl] -am de Prepared in a S|nilar
> manner as Exanple 241. HPLC tR = 3.293 nmin 15

A0 -
A e A W L T SO

rmmﬁ)phﬂlyl)ai (Z-E‘Gﬂm?QPWBYE@e)‘ﬂMmM% (l\/I + H)+.

VO ZOéjE 120 %{cbggrlr\g&%- Foshin: %Igg%rlggfenogcy)BEH’\f)yll\'lroloTZ? %ggﬁcﬁn@-
@}fe{gqaﬁbm - PhRAME br&i%ﬁy aP&ésbﬁbé’&iefo?—Eﬁﬁhpml (8.536,D8%). 'H

r ono- 5 [ uoro-4 pyrrolo
10 [I\ZM:R QD) 16.24 d)Hy)&Qm@nyH] J=dnd He), i 2@l ¢H, 7 12.1 Hz),

i | Exanple 241 HPLC 7
535 15 e dab o, 60 (50 i Ps ool 1. 7= 6.6
BhNRB9 s, 526! 2b8NIHOT 1 %6 Hz); MS(EST') m/z 467.3 (M + H)".

EXAMPLE 316
H H
YL
HO
OH o (o] (0] E
% |\
N N/
15 H

1-(4-(3-(1,2-Dihydroxyethyl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-flucrophenyl)-
3-(2-(4-fluorophenyl)acetyl)urea

EXAMPLE 317
F N R
N shsns)
(8] 0] (0]
O F
/ |\
N N/
20 H

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 TFA, 4 min gradient, nonitored at 220 nm); MS(ESI)
infz 537 (M+ H+. EXAMPLE 322 ONF/ NHOF O\

w@hRoobloo4d3N N- (4- (1H Pyrrol o PCT/US2005/022682

[15 3- b] pyri di n-4-yl oxy) - 2-chl or o- 5-f | uor ophenyl ) - 1- ( 4-

f1 uorophenyl) - 2-oxo-1, 2-di hydr opyri di ne- 3- car boxam de

E||r:> (E ?: a trEa«zirrip;Bsé; g iand B &7 wesaprepared fistmel (E(‘btmBeatriiuerophenoxy)-
= m ro . 0 .

ﬂ#—wﬁa%@ﬁg%&ﬂﬁ%@gﬂ@ﬂ ﬁ%e e%?ﬁ%ﬁg‘&})%l’iﬁ 3P osing 2

g&@ﬂ&%ﬁé@edﬂi@% H@§cﬁ@e@?or§|§@|n‘lﬂ1@ 264VB{HeSedctiPnznBde (s +

EXAMPLE 323 O ,~~~F/ NCHOF OBr N
Nond¢niefed-if t4¢uPyand phvfied by preparative HPLC. The desired fractions were

ik S b bR
i RS RS T SO0 RS gt
Ib]ﬁ)&ﬁiimryléﬁbﬁaﬁlmjrbpﬂen_ﬂ)_ée@R@EiMoerhcnSI)aml)uI@ 9ERA-(3-fluoro-
ot ComeaaT | BRI LIS R D BB g B 3--
%%%‘h%nﬁ?a%e&)&le& e Ebid frad” purgicg ag?lid b}> flast column
chromatography (ISCO RediSep® silica gel cartridge, eluting with 1-10% MeOH in
dichloromethane) to afford two products: For 1-(4-(3-(1,2-dihydroxyethyl)-1/7-
pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-3-(2-(4-fluorophenyl)acetyljurea (6.3
mg, 16%); "H NMR (DMSO-ds) § 11.57 (s, 1H), 11.03 (s, 1H), 10.59 (s, 1H), 7.99 (4,
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 =
2.2 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)phény1)-3-(2—(4—
fluorophenyl)acetyl)urea (3.2 mg, 8%); '"H NMR (CD;0D) & 8.05 (d, 1H, J= 5.5 Hz),
7.71 (4, 1H, J=12.1 Hz), 7.37 (s, 1H), 7.28-6.25 (m, 4H), 6.98 (t, 1H, /= 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(EST").m/z 497.2 (M + H)".

EXAMPLE 318
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N HN(4-(1HPyrrolo [2, 3-D]
pyri di n-4-yl oxy) - 2-chl orophenyl ) - 1- (4-fl uorophenyl) - 2-

W@x@60043&i hydr opyri di ne- 3- car boxam de Pr epar BCI/U82085/022682

simlar manner as Step C of Exanple 242. HPLC tR =
2.946 10 min (Chronolith SpeedROD 4.6 x 50 nmm 10-90%
aqueous net hanol containing O0.1% TFA 4 mn fg}gadi ent

moni teelfluato-pREnyA] -oxypyEEine-Afcaroylic preid [y oro-4-(1H-
EXAMPLE 325 O N | F .Q ] 15.
N- (4- (1H Pyrr BYUPE‘,@-?’ %] W&ﬂ'?‘%@'yggﬁ?@? Pif% oxy pheny

1) - 1- (PlefabdiOin QRIRMM thardrer as Example 241. HPLC tg =3.328 min (YMC

oxo-1, 2-"di hydr opyri di ne- 3-car boxam de Prepared in a .
SEODE . 6ra 60 emm,ad)-Fi% pg@ous nEtzamp] eomaining 4R HsROz, 4 min

Mﬁ&%ﬁ%ﬁ%@béﬁ?ﬁaﬁﬁﬁsﬁ%ﬂ$ﬁégﬁ% » ﬁo' 90%

gradient, nonitored at 220 nm; MS(ESI) nlz 471 (M +
H+. 20 - 262 WD 2006/ 004636 PCT/ US2005/ 022682
EXAMPLE 326 O gN / NCH EXAMPLEGION N H
N-(4-(1HPyrrolo [2, 3-Db] Me

pyri di n-4-yl oxy) - 2- cyanophenyl ) - 1- (4-f | uor opl\iweﬁyl ) - 2-
0xo0- 1, 2-di hydropyri di ne-3-carboxam de 5 Pp€pared in a
simlar manner as Step C of Exanple 242. LCtR =
2.618 mn (Chronolith SpeedROD 4.6 X)50 10- 90%

aqueous net hanol cont at ni ',I,'\”/Q
o
N™ °N

N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-1-(2-(3-
(dimethylamino)propoxy)phenyl)-2-oxo-1,2-dihydropyridine-3-carboxamide,
hydrochloride salt

~ N/

oL

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-ds) 8 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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0.1% TFA, 4 m n gradient, nonitored at 220 nm;
MS(ESI) mz 466 (M+ H+. EXAMPLE 327 FON/ NHO/

W0-20000@630N 10 H N N-(4-(1H Pyrrolo PCT/US2005/022682

[ 2, 3-b] pyri di n-4-yl oxy) - 2-chl oro- 6-fl uorophenyl ) - 1-(4-
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 Exarr[f %‘m
BPLC M%(m-sﬁﬁrom[ﬁ&ﬂnmﬂm—ﬁyﬂpxs@éé&mphw #8-(

10- 90 h I

or adi SIPC AP RE ey bR 2 Saroby e 4, 1"
H+  RAVEHES 2 drodiidd@r006/ 004636
PCT/U82005/02268 FON/ NFi OF O\ F/

N- (4 Q’iléﬂai%ﬂnnalsun{l@ rBariypr g/Stepl CrofExpmply/ 3422 éIHMR (@DaOD) 5
52808 (b Uik gty PG P59, BORANLE: SIS A1

e 2 HPLECT ] 1H), 6.80
2I32153§¢5(n1 n (’Zl?ronf?&ﬁ ﬁlspeewej 42}36 mm 28-(m O/ED
adjuUEnUs- 6052 B, 6T (N1 S 6@75 }&)1%945/60 @n,riHD, gAadi eHs /=

DA $29:06 G 02 7Y TpE) 2 Refod (ol M irlsmp, calcutated:
542.2204, found: 542.2194.

EXAMPLE 320

/|\
NTN

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 tg =3.293 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 493 (M + H)".

EXAMPLE 321
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N-(4-(1HPyrrolo [2,3-D]
pyridi n-4-yl oxy) - 2-met hyl - 4-f| uor ophenyl )-1-(4- 10

WO bwenepbenyl ) - 2- oxo- 1, 2- di hydropyri di ne- 3- car POREN1008022682

Prepared in a simlar manner as Step C of Exanple 242.
HPLC tR = 3.010 min (Chromolith SpeedROD 4.6 x 50 nm

10- 90% aqueous net hanol contai ning_  0.1% TFA, mn
g b diRinero-plmylol-e8y-pyrigie-heyrbovglicari [ﬁrhrzm&ﬂﬂclmc‘* (1H-

PCT) Us2005/ 0288910 G R B iokp it pibamie .

N N(%éphkb&mrar@;mal{ﬁa&eb]as Example 241. HPLC tz = 3. 371 min
pyri di n-4-yl oxy) - 2tr|fluororret}i)1 phenyl ) - 1- (4- .
f(Chromuitle Sp¢ A6-x1 50 mam, H@&Q%yﬁlﬂfmuﬁ @eﬁl@a} ‘E%%W&Q 1%

e e igais B PR PN RS R I 150"

nm 10- 90% aqueous met hanol containing 0.1% TFA, 4
mn gradient, nonitored at 220 nm; MS(ESI) in/z 509
(M + H+ EXAVPLE 331 NEXAMPLE 321 NCHOF 0 . 1F 3
N 10 HN

6- (4- Fl uor o- phenyl ) - 1- oxy- pyri nes 2 carboxylic acid

[2-trifluoronetbyl-4-(1H pye R.3 ~.
pyri di n-4-yl oxy) - phenyl ] -am e rep inasimlar

manner as Exanple 241F

(Chronolith SpeedROD 4. mn 10 90% aqueous
met hanol cont ai ni ng O. ;TFA 4 mn gradient,
nonitored at 220 nn); I\/S(ESI) mz 509 (M+ H)+.
EXAMPLE 332 - 26 |

N N/

H
N-(4-(LH-Pyrrolo[2,3-b]pyridin-4-yloxy)-2-chloro-5-flucrophenyl)-1-(4-
fluorophenyl)-2-0x0-1,2-dihydropyridine-3-carboxamide
Prepared in a similar manner as Step C of Example 242. HPLC tz =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(EST) m/z 493 (M + H)'.

EXAMPLE 323

.
N ~

H N
N-(4-(LH-Pyrrolo[2,3-b]pyridin-4-yloxy)-2-bromo-5-fluorophenyl)-1-(4-
fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxamide

- 261 -



WD 2006/ 004636 PCT/ US2005/ 022682 N NOHO F ON HN
6- (4- Fl uor o- phenyl ) - 1- oxy- pyri di ne- 2- car boxylic acid

W 2e0blousB®- 4- (I H pyrrol o [ 2, 3-Db] PCT/US2005/022682
pyri di n-4-yl oxy) - phenyl] -am de Prepared in a simlar
manner as Exanple 241. HPLC tR = 1.103 min (YMC 5 S5

oDS 4 x 50 mm 10 90% aqueous met han 0 | ni.ng
RO e e e R R

Nslgl %ﬁh@rﬁl%épé&%ﬁdﬂ/ﬁfg {% 0" mng%w/gaé\%us hk'éthaﬁoﬂ:dﬂtﬂﬁﬁg
@: 104-TFIAY armeinpieiatlt) monicoryd py2A0cim)e MS@ESTh ey 538 (dct H)

[2-nmethyl -4-(1H pyrrolo [2,3-Db]
pyri di n-4-yl oxy) - phenyl] -am de Prepared in a simlar

manner as Exanpl e 241. o 120 mn
3 (Chronolith SpeedRCOD 4. Qﬁ’kﬂ%ﬁ)ﬁxﬁao 90% aqueous

nmet hanol containing 0.1% TFA, n gradient,
nonitored at 220 nnm); MS(ES| +) hiz 455(M+ H)+ 15
EXAMPLE 334 - 266 WO 200 S2005/ 022682

ON+C / NNHOF ONN__ X &

/@[H F
) cl

/|\
NN

N-(4-(1H-Pyrrolof2,3-b]pyridin-4-yloxy)-2-chlorophenyl)-1-(4-fluorophenyl)-2-
o0x0-1,2-dihydropyridine-3-carboxamide
Prepared in a similar manner as Step C of Example 242. HPLC tz =2.946
10  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 475 (M + H)".

EXAMPLE 325

NT N
15  N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-2-methoxyphenyl)-1-(4-fluorophenyl)-2-
0x0-1,2-dihydropyridine-3-carboxamide
Prepared in a similar manner as Step C of Example 242. HPLC tz =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(ESI") m/z 471 (M + H)".

20

-262 -



H 6- (4- Fl uor o- phenyl ) - 1- oxy- pyri di ne- 2- car boxyl i c acid
[5-chloro-4-(1H pyrrolo

W 2908/00depa/r i di n- 4-yl oxy) - phenyl ] - am de Pr epar eRICT/NSH05/022682
simlar manner as Exanple 241. HPLC tR = 3.200 mn 5
(Chronolith SpeedROD 4.6 x 50 mm 10- 90% aqueous
nmet hanol containing 0.1%_ TFA, 4 m n gradient,
moni tored at 220 nm); NVHESMBLEAZ6 475 (M + H)).
EXAMPLE 335 HOF/ NI N~  ~. | / OF ONN 10 H
N (3- Fl uor 0- 4- (3- (3-hydroxyprogyl ){1H pyrrol o [2, 3-b]

pyri di n- 4-yl oxy) phenyl )-1- © N
(4-fluorophenyl)-2-o0xo0-1, 2- dlhydoope- 3- car boxann
ide HOF NO2 OO N N B ~p)

text-butyl 4-(2-f
ni trophenoxy) - 3-i pyrrolo[2,3-b]pyridine-I-carbo
xyl ate (400 ng - 267 WD 2006/ 004636

ng, 0H8 I,
P%@fég&sylég @Bﬁgﬁzb ](I%l% %ngog’)%&%(n%mtgyﬁﬁg(ltiﬂuomphenyl)_z_

Pd(dppf) 2C12: CHg(d 2 2( (ﬁﬁyﬂﬂrpyguﬁﬁe mi'l)oxaﬁﬁﬂe@| (40
ng) in triethylamne (0.8 and THE (6 nL) for 5

5 mn. Pheparabiotaisomilai mannee am&’@pé‘e@f Exhniple 342.UHBLGHd =2.618

e 1 0 o A8 s

W dof P%V @fr i r?l%oﬁﬂ?%@ ot 3 R) 1%9? 'MS(\%@)%/Z ibe (Wr-+Hg".

resi ied by flash col’'um chromat ography
(si I|ca gel, 30% Et OAc! CH2C12) to afford the desired

pyling .
product (220 ng, 64%yi e]'EMLﬁ 3yzell | ow solid. LC/ M5

(EST) mlz
Y@
(o) N
F
i :N\ 0 \©\
H F
O Cl
% |\
N N/
10 H

N¥(4-(1H—Pyrrolo [2,3-b]pyridin-4-yloxy)-2~chloro-6-fluorophenyl)-1-(4-
fluorophenyl)-2-o0xo-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(ESTH m/z 493 (M + H)".

EXAMPLE 328
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428 (MtrH)+. HOF NH2 O 10 N B)
3-(4-(4- Am no- 2-f | uorophenoxy) - 1H pyrrol o[ 2, 3- b] pyri di

wWo2@6pbdops opan-1- ol A m xture of tert-butyl PCT/US2005/022682

4- (2-fluoro-4-nitrophenoxy)-3-(3-hydroxyprop-1-ynyl)-
1H pyrrol o[ 2, 3-b] pyri di ne- 1-car boxyl ate (50 ng, 0.15
mmol ) and 10% Pd/ C 15 (contai ni ng_50% H2O, 120 ng) in
THE (10 nL) and MeOH (2 nlL) wasj hygirogenated at 1 atm

for 5 h. The m xture was Fglld) t Nt h AeOH and
) crude m xture
Gt o @ g t he desired

filtered through a pad of} Celit
was purified by prepara
product (6 ng, 13%yi el a white solid. LC NS
(ESI+) mlz 302 (M + Hp+. :
N-(3-Fluoro-4-(3-(3-h droxypropyl)-lkbpyrrolo[2,3-b]py
ridin-4- 7
yl oxy) phenyl ) - 1- (¥4 ophenyl ) - 2-oxo-1, 2-di hydr opyri
dlne 3- carboxanlde TH a stlrred n1xture of
5 no- 2-f | uoropheno§$? yrrolo 3-
b?ﬁ{gh( Hrlf’ﬁﬂsw&ﬂi% Ibipyaidin-45ylo uelltuélemfbﬂy@ fluorophenyl)-

1- (4-fl uor opheny 2.
di hydr opyri di ng %‘2 é%g%%(fr i’ylg@ﬁlcf%ga'éboxamlge 025 mmol ,
COITpOLBiéip&BecDifn al:‘smrrmi a2 hs SepC 6P Txini e lzsapH]Pm tR = 2.653
Bi osyst ens 025 mml)lnDI\/F (0.

o hrymEih SoserNA) 46750 muadr S Ao ea%@og@qqtmwg

S o B 5 PSR P AP SIS %7 T FRLAYST

268 WD 2006/ 004636 PCT/KISAQGRI £22682 conpound (6 ng,
HCl1 salt, 66%yield) as a white solid. 1H NVMR (CD30OD)

8 8.71 (dd, 1H J= 7.2, 2.0 .22 (d, 1H, J= 6.8
Hz), 8.10 (dd, 1H, J= 12.4,02.0 Hz .00 (dd, 1H, J=
6.4, 2.0 Hz), 7.25-7.60 (m , 80 (m 2H),

3.64 (t, 2H, J= 6.4 H .
2.00 (m 2H); LC/ MBS (ESI /z“517 (M+ H+. 5 10
-269 WD 2006/ 004636 Pg 5Q5/ 022682 WE CLAIM 1. A

conpound having the formula I or 11
&
I
N o

H N

(¥ D 2 _72HZ)

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 atA 220 nm); MS(EST) m/z 473 (M + I—I)+.

EXAMPLE 330

- 264 -



10

15

(R2)" RB(RR)n RB3 NyZyWRL NYR 4 " X 11 XBWYO
BWO 5 A1 AIll including pharnmaceutically

wa@eweposmbd e salts thereof, wherein: Rl is H aP&yU$2005/022682

substituted al kyl, cycloal kyl, substituted cycl oal kyl,
aryl al kyl, substituted aryl al kyl, aryl, substituted
aryl, al kenyl, substituted al kenyl, al kynyl, 10
substituted al kynyl, heteroarylff sybstituted

het er oaryl , heterocyclo S ut@d ket erocycl o,
het er oaryl al kyl , substituted roa kyl,
het er ocycl oal kyI , or s Nt e ® hetep® | oal kyl ;

each R2 is independentl hal ogen, cyano, NO2,
NR6R7, al kyl, substi a I, cycloal kyl,

substituted cycloalkyl, aryl, substituted aryl,
heteroaryl, 15 s i Nyt ed heteroaryl, heterocyclo,

substituted heter I o) aryal kyl, substituted
aryl al kyl , heterooycl@alkyl or substituted
heterocyclom

is NRE(LE-Rme w%ﬁh»ynwcﬂ—ykxw-é-trlﬂaeﬁ@m@m pyeltylbﬂ (-

;(CngRL')iﬁ!ﬁqugﬁnyﬁ-Z I’\%l ;z tﬁm“/ bqugil‘ﬁ Sarbopamige

i's O tRrefaredmaidiiélor fb@ier iaf Stbpl(SoﬂExﬁiplb 24D, OHPM]H@Y* 2.943
Ais: - 270 WD 2006/ 004636 PCT/ US2005/ 022682 Rls D G

aunfEhromolith $peerR 8 4.6 SKimp, 16-R0%RequmuRrRibanokegtaining
0.1% TFA, 4 min gradient, monitored at 220 nm); MS(ESI") m/z 509 (M + H)".

EXAMPLE 331

1
N™ N
6-(4-Fluor9-phenyl)-1-0xy—pyridine-2-carboxylic acid [2-trifltuoromethyl-4-(1H-
| pyrrolo[2,3-b]pyridin-4-yloxy)-phenyl]-amide
Prepared in a similar manner as Example 241. HPLC tz = 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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RIB UVI r "' R25 GR657 DNNRRss -<\ " N D NO
DNNR6G6 NNNR63 64 R4 ,n, uJ ,ntr DR7/7 R7/0 D\ s
W@IRIGIBs R78 R68- <1 G N R NN7a R75 D N R79PGHUSIQ0$/622682

CR19; Dis CR2Z0 or NN 5 Gis S, 0 or NR21, provided

that if Ais OAPrip DNGN R22~/ or RR23\ GNR61 D
NR62 and Gis -S, R4 is not a bstituted phenyl

group; 10 R3, R5, R6, R7, RS,
i ndependently H, al kyl, subefj
cycl oal kyl substltuted cyclo=

aryl, heter oaryl, substitateeN ~hét
het er ocycl oal kyl, or su ut ed heter ocycl oal kyl ; R4
is aryl, substituted aryI>heteroaryl, substitut ed

het eroaryl, heterocycligal kyl, or substituted
het er ocycl oal kyl ; RONand R10 are independently H,
hal ogen, al kyl, s i tdted al kyl, cycl oal kyl,
substituted cycl oal kylN aryl, substituted aryl,

het er stituted heteroaryl het er, ¢l oal kyl
or sublt %tww BYll cRxycpwdingt2-carpeyylic acid [2-fiuoro-4-(
pyrrolo[2,3-b]pyridin-4-yloxy)-phenyl]-amide

Prepared in a similar manner as Example 241. HPLC tg =1.103 min (YMC
5 S50DS 4.6 x 50 mm, 10-90% aqueous methanol containing 0.1% H3POy, 4 min
gradient, monitored at 220 nm); MS(ESI") m/z 459 M + H)".

EXAMPLE 333

ah
_
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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weRANcand3R48 are i ndependently H, hal ogen,

WD 2006/ 004636 PCT/ US2005/ 022682 R12 is H, alkyl,
substituted al kyl, CN, NO2 or SO2NH2; R13, R14, R15,
al kp€T1/US2005/022682
substituted alkyl, cycloal kyl, substituted
cycl oal kyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, hetero | 0, substituted
het erocycl o or taken together orma car bocyclic 5
or heterocyclic ring of 3 6 R17 R18
R20R22 R23 Rho R61 RG62> R63> R645> 6> R67> R68>

R69> R70, > > > > >Cb Rvg O R76, £ and R79,
are i ndependently H, ha gn, NO2, cyan, OR26,
NR2' R2s, (CO02R29, C( O0R31, S02R32, S02NR33R34,

NR35SO2R36, NR37C( O 8, NR39CO2R40, 10 - CQO(CH2) 1R41
- CONH( CH2) 1R42, j noal kyl, al kyl am noal kynyl, C1
to C6 al kyl, su& d Cl to C6. alkyl, C3to C7
cycl oal kyl, subst tut d C3 to C7 cycloal kyl, al kenyl,

oy ST RS SR oA -
substituted fﬁﬁbﬁ?z,xlb]pﬁidihad Adohy)- Euagﬂ] -

aryl al kyl, heterocycl oal , Or substituted
het er Brapeteda k yimilat Snamper assExannﬂe 24h; HRRE4nd K200 mie

SRSt 0 b o
@,’h nin ok, &ﬁtcfi‘éci(ytl 220‘}&? R&S(Eﬁt*) m/zSWGMWMFd
cycl oa ar substi t ut aryl, aryl al kyl ,
substi tuted aryIaIkyI heteroaryl, substituted
het er oaryl , heterocyclo bstituted
het er ocycl oal kyl 20 R2635§§1>¢PI%§,§§’R29, R30, R31, R32,
R33, R34, R35, R36, R37, R38, R39, R40, R41l, and R42
are independently H, al kyl, substituted al kyl,
cycl oal kyl, substituted cycl ogl kyg,yaryl, substituted
aryl, arylal kyl , substgtuted er| I Kyl eteroaryl,
substituted hetoaryl ,ro ycloal @ or
substituted heterogycl gatkyr. 26 20 The qpound
according to cl ai erein R is an optionally
substituted Clto |, al kenyl, alkynyl,
optionally substi tlut d to C7 cycloalkyl, C3 to C7

het er ocycl oal kyl , @bt I'8hal |y substituted phenyl,
optionally subst ituted bi phenyl, or a C5 to Cl1

Op{3-Pharb @Bt yidratgnopphrddl-pyimlai2, 3bb]Dyr.ikiim4—yloxy)phenyl)-1—

heteroaryl . 3. The caqnpoun ccording.to, C

wher ei n él fiparopheayy)- gtPli"r]ogndﬂai‘ﬁé‘%QP%Em%c%%ﬁ’ poide,
of phenyl, optionally substituted with C, F, OCH3,

al kyl, al kenyl, -272 WO 2006/ 004636 PCT/ US2005/ 022682

F NO,
HO \ Oi@

74 | A
N"N
Boc

A) tert-Butyl 4-(2-fluoro-4-nitrophenoxy)-3-(3-hydroxyprop-1-ynyl)-1H-
pyrrolo[2,3-b]pyridine-1-carboxylate
A stream of Ar was bubbled through a mixture of fers-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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al kynyl , hydroxy, cyano, am do, phenoxy, CH2CN,
benzyl, NHCO2CH3; biphenyl, pyridyl, azepanyl,

w@yooanedeys , thiazolyl, indolyl, indazolyl, indeemis2005/022682

cycl opropyl, isopropyl, phenylethyl, am noal kyl,
benzyl, am doal kyl, nor phoI i ne, or furanyl nmet hyI 5

et n B AR i 8 6 B0 o HETE S 2

Wﬂ)}@lzmmlgi(amngm 68 ﬁinmnl MWD €L (4D MR8) inSridfhylamine (0.8 mL)
optionally substitut ed phenyl , an optionally
sod JitTk (ftwb) foy Siraip Thamea@pon onsiure wasestedtin @éulbe and heated at

%r"?oo‘{?f Th " iRt tioP U PRt et with brine. The

dnfld PIRE wabdridd6ved M@B?(D'J%d%ﬁ@élﬁﬂaf& ih 9a&li TRerude residue
V\herel n sai d phenyl, pyridyl, pyridinone, or NoO

oxy
pyasipayified by ﬂaﬁmqlmmn ehrwnaltctgrhgllyr(s»hyh gelh30%, EtOAS 6€H,Cl) to

%@&\( %’8&8&?&} H%(} uet b aééfs)/ glﬁ}q;&s ayg@,%\ﬁ sc‘iﬂgy&gm Rﬁ&*} m/z

Rbhe M+@1‘)+ al kyl am noal koxy. 15 7. The conpound

accordl ng to claim®6 wherein said substituent is F,
Br, d, nethyl, pentyl, nmethoxy, phenyl, norpholinyl,
NH2, or NHCHNH2. 8. The conpoun accor’q%g toclaim1l
wherein Ais R16 J1-' JWO 2 NR7O NN
Rso H1 N R61 R68 N R18 H N)Rss ~N NN R23 )31
R23 X RR2-C | /| NR62 SN NSl RL 20 9. The
conmpound according to claim rein RL9 is H or CN,
R16 and R17 are independe § ,|ClL to &4 alkyl, C1
to &4 al koxy, or -C(O 2R29 gFn RR9 is Cl to 4
alkyl; and R18 is H - 273 RAD 2006/ 004636

%C);T/ U&@%%ﬁ%ﬁﬁi ﬂ&goeﬂéﬁxﬂlmol@ff9 5§l y19aihB3-G1)fi-dPan-1-

wher and Rol

A mixture of ferr-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)".

0) N-(3-Fluoro-4-(3-(3-hydroxypropyl)-1H-pyrrolo|2,3-b]pyridin-4-
yloxy)phenyl)-1-(4-fluorophenyl)-2-0xo0-1,2-dihydropyridine-3-
carboxamide
To a stirred mixture of 3-(4-(4-amino-2-fluorophenoxy)-1H-pyrrolo[2,3-

blpyridin-3-yl)propan-1-ol (5 mg, 0.0166 mmol), 1-(4-fluorophenyl)-2-ox0-1,2-

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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11. The conmpound according to claim8 wherein R68, R69
and R70 are H R20 is C1 to C4 al kyl; al kenyl;,

W@bkdogngde36 C5 to C6 heterocycl oaryl; CO(CH2) 1RARCT/HIZH05/022682

R4' is C1 to &4 alkyl, haloal kyl, am no, alkylan no,
C5 to C7 heterocycloal kyl, or C5 to C7 5 heteroaryl;

Sé?g‘?‘\‘izﬂ%&%eg; ﬁtﬂﬁ% Pah vy %ﬁ?}&le éﬁ?ﬂ@ DHINAR (RDrOD) 5 8.71
hosdr Dy Ak iyl Z-OF'IZ.)ET?%Q &g,yﬁ{,_@é 6.81%z), %ﬁ (&%ggﬂg%gl 24, 2.0 Ha),

according to clai'm erein Ais
R690 (dd, 18, J Fited, Coha) TR 5% 60 (] Tid), 7¢70eT.80 (m121) Srédi (b, 2, J =

[ r 4, T ou C i to,claimil
P8 (1207182 TS o ahu TSRS ity o6 Sk 1"
wherein Z is -CR13R14 or NR 5wherein R13, R14, and
R15 are each H or R13 and R14 together with the carbon
to which they are attached forma cyclopropyl. 16.
The conpound according to claiml1l wherein R4 is
phenyl. 15 17. The conpound according to claiml
wherein R4 is pyridyl. 18. The conpound according to
claim1 wherein R4 is pyrrolidinyl. 19. The conpound
according to claim1 wherein R4 is pyridyl-Noxy. 20.
The conpound according to claim1l wherein R4 is

pyridi none. 21. The conpound according to claim 12
wherein R20 is -COCH2-R, wherein Ris 20 am no
pyrrolidine, or piperazine. 22. The conpound accordi ng
to claim12 wherein R20 is pyridine or thiazole. 23.
The conpound according to claim 12 wherein RRO is is
-COC(dA )3, or CONHCHzpyri dine. 24. The conpound
according to claim 12 wherein R20 i s CH2pi peridi ne, 25
CH2phenyl , -C=-C-am no, cyan, -COQ2CH3, -CH2OH, CH2QOWe,
hydr oxyet hyl , - CHOH( CH2) 20H, or CH(OCH3) CH3. 25. The
compound according to claim1 having an | C50 val ue of

| ess than about 5 M -274 WD 2006/ 004636

PCT/ US2005/ 022682
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26. The conpound according to claim1 having an |1C50
val ue of |ess than about | M 27. A nethod for

W@ e@ald4sg6 cancer conpri sing adm nistering to aP@QHUSMNG022682

10

15

20

25

in need 5 thereof, a pharmaceutically effective anount
of a conpound having the formula I or Il according to

h@t?ﬂéﬂl}% A pharmaceutical conposition conprising a
t cally effective amount of a conpound of
claimi in g8 Bﬂg&gé,ulﬁ aklymAfiseptabl e carrier. 29.
The nmet hod of claim 18, urther conpri sing

admnistering to said patient at 10 | east one ot her

ant i car;%ier agent - 275 (R,
T Dy
l I
A A

including pharmaceutically acceptable salts thereof, wherein:

R ié 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’, NRSR, 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";

VisNR! or —(CR47R48)p-;

W or X are independently C or N;

YisO,S, or NRlz;

Z is -CRPRM-, -(CR®R™),NR";

lisO0to 4;

mis 0 to 2;

nis 0 to 4;

pis 0 to 4, provided that if p is 0, R' is not phenyl;

Ais:
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Qis CRY:
Dis CR? orN;

Gis S, O or NR?, provided that if A is

PCT/US2005/022682

R22_</ :’\/]\/k or R23—<\ )\

and G is S, R*is not a substituted phenyl group;
10 R, R%, R®, R”, R®, R! and R® are each independently H, alkyl, substituted
alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocycloalkyl, or substituted heterocycloalkyl;
R* is aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocycloalkyl,

or substituted heterocycloalkyl;
15 R’ and R'? are independently H, halogen, alkyl, substituted alkyl, cycloalkyl,

substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,

heterocycloalkyl, or substituted heterocycloalkyl;
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R™2is H, alkyl, substituted alkyl, CN, NO, or SO;NHy;

RB, R RY, 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;

R!S R!7 RS, R®, RZ, R%, RS RS RS2 RS RS R, RY, R R%® R® R”,
R, RS, R”, and R”, are independently H, halogen, NO», cyano, OR%, NR*'R*,
CO,R®, C(OINR*R®!, SO,R®, SO,NR¥R*, NR*SO,R*, NR*C(O)RY,
NR¥CO,R,

-CO(CH)R*; -CONH(CHz)R**, alkylaminoalkyl, alkylaminoalkynyl, C; to Cs alkyl,
substituted C; to Cg alkyl, Cs to Cy cycloalkyl, substituted C3 to Cr cycloalkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, hydroxyalkyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, arylalkyl, substituted arylalkyl,
heterocycloalkyl, or substituted heterocycloalkyl;

R* is H or cyano;

R*'and R* are independently H, C; to Cg alkyl or substituted C; to Cg alkyl;

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

R R? R, R%, R®, R¥, R¥, R¥ R R3S R RY, R RY, 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 Cjto
Cg alkyl, alkenyl, alkynyl, optionally substituted C; to C; cycloalkyl, C3 to C;
heterocycloalkyl, optionally substituted phenyl, optionally substituted biphenyl, or a
Cs to Cy; optionally substituted monocyclic or bicyclic heteroaryl.

3. The compound according to claim 2 wherein R! is selected from the group

consisting of phenyl, optionally substituted with Cl, F, OCHj, alkyl, alkenyl,
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alkynyl, hydroxy, cyano, amido, phenoxy, CH,CN, benzyl, NHCO,CHj; biphenyl,

pyridyl, azepanyl, pyrazolyl, thiazolyl, indolyl, indazolyl, indenyl, cyclopropyl,

isopropyl, phenylethyl, aminoalkyl, benzyl, amidoalkyl, morpholine, or

furanylmethyl.

5 4. The compound according to claim 1 wherein R? is H, methyl, alkoxy, halo,
haloalkyl, or cyano.

5. The compound according to claim 1 wherein R* is an optionally substituted
phenyl, an optionally substituted pyridyl, an optionally substituted pyrrolidinyl,
an optionally substituted pyridyl-N-oxy, or an optionally substituted

10 pyridinone.

6. The compound according to claim 5 wherein said phenyl, pyridyl, pyridinone,
or N-oxy pyridyl is substituted with hydroxyl, halo, C; to Caalkyl, C; to C;
cycloalkyl, -COCHj, alkoxy, amino, heterocycloalkyl, aminoalkylamino,
cyano, alkylthio, phenyl or alkylaminoalkoxy.

15 7. The compound according to claim 6 wherein said substituent is F, Br, Cl,
methyl, pentyl, methoxy, phenyl, morpholinyl, NH,, or NHCHNH,,

8. The compound according to claim 1 wherein A is

Rey
\\Nt R”/ /k Wl T
N™ N7 “Reg
!
N

§f Qf L T

Re2 F{21 61
20
9. The compound according to claim 8 wherein R" is H or CN; R'® and R are

independently H, C; to C4 alkyl, C; to C4 alkoxy, or -C(O)2R29 wherein R% is C; to C4
alkyl; and R*® is H.
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10.  The compound according to claim 8 wherein R*?and R are H.

11.  The compound according to claim 8 wherein R®, R® and R” are H; R¥ is C;
to Cy alkyl; alkenyl;, alkynyl; Cs to Cg heterocycloaryl; CO(CHo)RY, and R* is C;
to C, alkyl, haloalkyl, amino, alkylamino, Cs to C; heterocycloalkyl, or Cs to Cy
heteroaryl; C(O%R* wherein R¥® is ethyl; CN; alkoxy; phenylmethyl;
alkylaminoalkynyl; alkylaminoalkyl, hydroxyalkyl; or methoxyalkyl.

12.  The compound according to claim 8 wherein A is

13.  The compound according to claim 1 wherein Y is O or S.

14.  The compound according to claim 1 wherein B is O.

15.  The compound according to claim 1 wherein Z is ~CRPR™ or NRPwherein
RY R™ and R' are each H or R" and R' together with the carbon to which they are
attached form a cyclopropyl.

16.  The compound according to claim 1 wherein RYis phenyl.

17.  The compound according to claim 1 wherein R* is pyridyl.

18.  The compound according to claim 1 wherein R* is pyrrolidinyl.

19.  The compound according to claim 1 wherein R? is pyridyl-N-oxy.

20.  The compound according to claim 1 wherein R* is pyridinone.

21.  The compound according to claim 12 wherein R* js ~COCH,-R, wherein R is
amino, pyrrolidine, or piperazine.

22.  The compound according to claim 12 wherein R is pyridine or thiazole.

23.  The compound according to claim 12 wherein R* is is -COC(C})s, or
CONHCHo,pyridine.

24.  The compound according to claim 12 wherein R¥is CHypiperidine,
CH;phenyl, -C=C-amino, cyano, -CO,CHs, -CH,OH, CH,OMe, hydroxyethyl,-
CHOH(CH,),OH, or CH(OCH3)CHa.

25.  The compound according to claim 1 having an IC50 value of less than about 5

pM.
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26. The compound according to claim 1 having an IC50 value of less than about 1

pM.

27. A method for treating cancer comprising administering to a patient in need
thereof, a pharmaceutically effective amount of a compound having the formula I or
according to claim 1.

28. A pharmaceutical composition comprising a therapeutically effective amount
of a compound of claim 1 in a pharmaceutically acceptable carrier.

20.  The method of claim 18, further comprising administering to said patient at

least one other anticancer agent.
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