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WO edoaewst o conmpounds t hat

WD 2004/ 009784 PCT/ US2003/ 022826 NOVEL | NHI BI TORS OF
KINASES Field of the Invention 5 This invention
inhibit the tyrosi nECRURAS&022826
activity of growh factor receptors such as VEGR- 2,
and FGFR-1, thereby making themuseful as anti-cancer
agents. The conpounds are al so useful in the treatnent

of di seases, NOVEL! INHIBHQGRS ORKINASS associ at ed

wi th signal transduction pathways operating through
growt h factors and anti-angi ogenesis receptors such as
VEGFR- 2. 10 Backgr ouféli@br fiRanbBYgs | on Nor nal

angi ogenesi s plays amrtnportant rofe in a variety of

pr oCElis ésvention keﬂaiemg) @mipoyndsi thatdelibltdiniymsinedgnasg activity of

eRoa B EFFB L M0 st KPR PR R UG L usefol

2PN O9BNERERisNade Q@ﬁgoﬂr@s ARSI el iMtHehredirB@A®e diseases,
states 1 ncluding diabetic retinopathy sori asi s,

othbethemtaicdr, varicthane associagadheittosranal H@p&fﬁlcggn BHPWAKORSFAIING

haenman ma,. cancer an se
R e T T S e
Fol kman, 1995, Nature Medicine 1: 27-31). Alteration

of vascul ar perrreablllty 'S thought to play a role in
bot h normal and paRAaGREOU :

(cul ] . 2
20. DRt eﬁéstl?%lﬁys]ﬁ%%é?’%anggléqﬁﬁd“alw‘gl@%%ﬁ’;‘iﬁi :
andl@I\smbﬁmec d30depdt, woﬁ&blmalmg, Qbﬁslbssan@sep(eqahg@gponents of
(RTKs) are.i ortan tra SSI on_of
fosmade Frampdastive %&P@E@% BI; K HalRAE ARRiDEesss fpd been
a§s%l:1a§d Wil §iSedst JRRRERIN BAEdiaPRlcaetih@fathy, psoriasis, theumatoid
characteristically consist of an extracellul ar
afthlgiam dithieiamati, ARPABIIFERTEOR 230G hABRAEIPTH ASUEH- §2nsey Abht
r l-a r
rrmtaﬁ 1§dp n& {Ttld?%l% tl"?enﬁlrl’éla c%feSchgq g’égl’lifg’(ﬁkﬂ% 1995,

Naff¥ Mddidifle $1 2m1>am1tefauoﬁ of V&cullaepﬁmeabﬂl@ssdml@hew play a
tyrosi ne ki nase activity t | eads

th 0. .phosphor Woly!
rele in Dothgiopmal qnégqa&@@lgy%?loge@ rprm?ésqsé{;gg@a? 218 © ‘\éilﬁleéﬂg
EHQH %‘f(j)éﬂﬁ[ 355 Q521 ffioerl 22011093 an&r ¥ad MRkastRfs Reviews, 12:

responses. To date, at |east nineteen
36B-€3t24hct RTK subfamlies, defined by 30 ami no acid

i dent j fj
S OBl O DR e BRSed Ho0l 0 il OB AL ibgoe
HhEhOSidAesikh A8 88 05LBE Plada nfenibrade dfl dells. ('NE@:t&rib)nembrm

ki nase i nsert donmi n-cont ai ni ng reCGEJt or, aI SO
maléadesadaragtesisti¢ally-cpngjpt of an extracellular igand- bm ng domam

connected through a segment in the plasma membrane to an intracellular tyrosine

kinase domain. Binding of ligand to the receptor results in stimulation of the
receptor-associated tyrosine kinase activity that leads to phosphorylation of tyrosine
residues on both the receptor and other intracellular proteins, leading to a variety of
cellular responses. To date, at least nineteen distinct RTK subfamilies, defined by
amino acid sequence homology, have been identified. One of these subfamilies is
presently comprised of the fms-like tyrosine kinase receptor, Fit or Fit1 (VEGFR-1),

the kinase insert domain-containing recéptor, KDR (also referred to as Flk-1 or
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WO 2004/ 009784 PCT/ US2003/ 022826 VEGFR-2), and
anot her fns-1ike tyrosine kinase receptor, Flt4

W@ YaeEheR78) . Two of these related RTKs, Flt anPCHDR003/022826
have been shown to bind vascul ar endothelial growth

\fmltl@f:%(a\{ﬁ%bth\é& frhs- ﬁk@@r&ﬁﬂe‘ 18hds¥ ré@ﬁtoVrFI@S(\ﬂIGBR 3). Two of

cl ence 255: 991;: Ternman et al
tiBiso cdiaind RBKspHitand K&R h@uerbeenisbon ta Bind \@scmarmé@t}hehal

shat B Bria oRCRE 1 e BB, TR B Tt PO R 2 0 091

Tefmbd&: 41 y1993i B%cﬁ&ﬁSbe?hyd Rbs. @onsthal 92, 087: qgnbulsa@) Binding
proteins and cal ciumfluxes. VEG, along with acidic

@N&CH%? these rbmpmragxprgﬁrsed\mheft%r@tquux etiemag, bpgaspodigied with
ggr%%?\f ?}n %r p 1%9 8333@?‘8%/;)12?%n sPattﬁ/s 3fr 09,11 Q{jg;[ l&ﬁ étﬁldr_caﬁ_'!xdm gluxes

IEGF, dridwith aaritt adtbavia fi®rdbiet gm&pm:itoxt(yl?@ﬁm bBF&Fase
termed 10 FGFR: 1. By virtue of the restricted
bé?(‘b’rdé%ﬁl%dnasdfa"iftgsmrVété‘éﬁ‘NS’F@ha]tCﬁ‘él Froh propglipgactivity. It is
tMéttalﬁCﬁj aniFBEGE bidd O Md zﬁ:ﬁrvaﬁeghé @{:pt@lf ty}&ﬁleﬁ@f%e tdrfhed
re atively specific towards I's. Recent
ReHRI¢n By virtdé ofihe sesidicted dApERsion odiits naqopwtrsa me growth factor

t bot h hal ogi.cal ...
SRy oHREGF s cRRentdn tit otinE PREBE FERGRLY Finsifisgyariss.
BAGH SR celfO h&eerﬁfevﬂllence]@@éateﬁﬁﬁﬂVE@@ &R imPesedceRuRRg of

Treatment, 36: 139-155) and 15 vascul ar perneability
b(ockomrmal yncbpatb(plogmglgggmgenqg}sdﬂ akegya et alp 8993, Endocrinology, 133:

91]5 %0954 al, 115%5a %‘i‘ c118§ Calf&gﬁte&%;‘éhaé{ndcﬁe%tﬁieﬁg\ég ﬁd ﬁ’g) and
prolifera

Waﬁiiiﬁ)quietrﬁgabﬂ&y((@oﬂﬁ)lw ﬁlj 19&xl7i Bgﬂ atmbnﬁ %41‘ mmnezoom)
reprqductive cycle, and adipogen

pat hd agniksapndataglisd callsdrvas Ioup a‘il?fh’élrdP’f EXeepL Ay of

r | lcB 1 d
I e e

adidogeneaise Hotdveeinpathradogitad rsmtasrsgcfamk:a@pgamhznwg viaspubar

eanercianbhRe BT GE v IR RS b

eB@bthslial cEH LA QLN pﬁﬁ?ﬂféraﬁ?irﬁ ,orparaYih @itatvessel’i Up@t €posure
and organize into a three-di mensional network

| 1
thevsiagdet stielé apharoy fectonsugbas VEGTomdikivgh §ﬂ<i1<8hehaf cells
? NN eacréﬂ Plﬁghﬁéh?éété STPI atd QIPC?HI%EHIE% gﬁgﬁ thBE. dlm?nS{?EéZ

or mation o vascul'ar netwo ing o
metwdrk (I it wow hédaly acoepted pioat chengpilite of plmors teexpand and

di meri zati.on, autophos latio ne residues
TR (R Epd b mdedhis g Wﬁ%%f ne

resi d4e8ing F WS or BIAGK td'@eir %bltr%%oﬁ@ih g $RRplok kdsults in
downstream signaling nol ecul es and en dén.n?tl c

dametizegion orntewephaylanoEh tredinaresighes I pinpidhagsivation.

S sho | d inhibi. ot
5T BRSSO P rho BRI P plc o stem
sednalin@ flolilek WA® éniychhduc Qb@‘i'dtibﬁ rrestullt@ i ECm@&thhinSDﬁ@rlqﬁﬁ)ﬁ of
is activated in tunor t in addition to

thypse PRIDSRYE ph@l@ﬁ@&m@}qog}eh@l@e 1§ct1¢atwg} |]%}smpté%9& the FGFR-1

pathway should also affect tumor cell proliferation since this kinase is activated in

many tumor types in addition to proliferating endothelial cells. Finally, recent

evidence also suggests that disruption of VEGF signaling inhibits endothelial cell
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evi dence al so suggests that disruption of VEGF

signaling inhibits endothelial cell -2 W 2004/009784
WEDDANBZO3/ 022826 migration, a critical procECSEUSI003/022826

vascul ar network formation. The over-expression and

activation of VEGER- LN tynor- associ at ed
ML %?ﬂ?%a?ﬁéoscggdadé%@%g ng%%éo ort'lt)#hese nol ecul es

I N U THEveRBEhregeRes dSactivARgl (FOSREEBR L and Gliyd g tiener-

tunor growth is inhibited by antibodies, di.recte

d . .
asagpaitprk YasculaERm UgaRNPdhiP IS Aocthese BOlCHISS In BfRpigpeiogenesis.

t r.uncat. ' ' thoted acainst
ARG A B S e Ao s
VBoR1and andWIEEHH eoeptorsf amidiyctedhchted Glacking e travEGRRO2NGr

FGFR-1 which result in a |oQss tic . activi
seAeNoBapd CYIQRES YT GRS qowamgéalugfﬁn\’ﬁgéﬁgmf%ﬁt&f& Pﬂréﬁ%af‘t

inFB 8RS el VBGFRCPSMAGER 1l WRIH $esaltS@a loss of

mlﬁl%%?%i t's angi ogenesis and tumor growth. Recent 10
er@yhrtoeeiigsnkibits twhatrexiowihninpivet Antisense sarpefing of these

requi rements of these rece rs i.n t I t
e 06 e SRR G A s 2 Do o Ao elov i Recent
A RaPOdeiBEEE, ihDartMBE CerhpiRgirtqulten@inteof thtseredeiptoes in tumor

associ ated with tunor expansion. Detail ed Dgsvgtgli ﬁ{l'blg&F
geofwth.HeappeersthatoEGE signalingcis CHEeR én GRTbhUEI0E SHvEsd 15

i nvention, .c f.. £ or 42 R3Y Z N
oK gt R s e gl T hedr xpicR

di astereoners, and pharnmaceutically acceptable salts,

prodrugs and sol vates thereof, 'hni bit.the tyrosine

ki nase activit yDgtailed Deseription of the Invention

e

EC Sk _2c1d Sastias such as 20
VEGFBE fecotddnt Q6T R dre@RfinyBhiRIAg BHpoddS of formula I,
specification, the above synbols are defined as
follows: Z is selected fromthe group consisting of O,
S, N OH and d, with the pggvisg; that when Z is O
or S, R4l is absent, and whe i B"OH or O, both R41
and R42 are absent, and_ when ;({s N, then R4l is H,
25 X and Y are indepen&eKtly sdlected fromthe group
consi sting of 0, OCQ

@)
their enantiomers, diastereomers, and pharmaceutically acceptable salts, prodrugs and
solvates thereof, inhibit the tyrosine kinase activity of growth factor receptors such as
VEGFR-2. In formula I and throughout the specification, the above symbols are
defined as follows:

7 is selected from the group consisting of O, S, N, OH, and Cl, with the
provisos that when Z is O or S, R* is absent, and when Z is OH or Cl, both R* and
R*? are absent, and when Z is N, then R*is H;

X and Y are independently selected from the group consisting of O, OCO, S,
SO, SO,, CO, CO,, NRY, NR''CO, NR™2CONR ", NRCO2, NRS0,



SO S2, CO CO2, NR10, NR11CO NR12CONR13, NR14C02,

NR15S02, -3 WD 2004/ 009784 PCT/ US2003/ 022826
WORDEBEZBIR1L7, SO02NR18, CONR19, hal ogen, nitro BEIUS2003/022826

cyano, or X or Y are absent; Rl is hydrogen, CH3, OH,

RS S0 Ry P B

NR3 4 ROR3I5;drodR36 CER RGH, ORNKBS SENRSSRAIOCORA!, S§& . SR’ 0,

A R R SR IR N R RN Y R 02
NRKEOR?, N@”@'@%ﬁl"‘?, N biNpitred Iﬁﬁ&@éﬁYﬂi@ro,adﬂGgano;

substituted aryl, heterocyclo, substitute

5  het eRE)@SldRgarheéinéfbpéydqnlt]glhtygnoigpmtaél@d,gﬁuafti@tegi alel.allsary | |
sQipEhed Stk Eicy bl O 8 Aol repmevete

siButed hdtelddl@o, arflkyll SubRfitutiandkyRBete®aps@bititu@d ieteroaryl,
when Y is halo, nitro or cyano, R3 is absent; 10 IS
heierasyedgrikykeitabstituted dielsrgeyeloallyly Withd e gravisqteat ey X 1s halo,
eter l$2,. il ut t . or
e e S i
10  R16, RRIVH, RkSl, sitGrutéRdlkyl R4, sRaFitutRP bryl, he@¥ocyBRgsubstituted

R29, R30, R34, R32, R34, R35, R36, R38, R39 and R40
hﬁtle’é)cb’ﬂ@eggn%eﬁlﬁpr%i%‘ﬂ’ed fromthe group consisting

of hydryesn &l k¥l RIS psRI1 plegq @Y IR 1Y IR, R*, R*, R,
substi t ut’egl’ a3r§/I3 ’13§1’h3et’e{60a3r8yl 4, SUbsfituted
RieREF, RIT AR, Rid1 R 0RY cRE, RGrREUBStand (R ‘e arctindependspdy gelected

Re2, R23. R33. and R37 i t ‘
R e R U AR R
15 hle¥darylsstvstituted 1R8kradny], hetlbRIcGEI0 A6y ubst a8 hifertoglo;

het er %rl%lé, ;,heterpcyclo, or substituted heter ocglclo.;
Ra2 R’ RID RRand R R indepenyiantissiested fiom dhgagroup consisgipg of
ISl I t

oo B5 5 a5 AR SRRE: Ko S SRS bRy
heetdrytlo, anshbaftukdheicsoayetonyl , or hydrogen, wth the
furthes. provisos that: a. R2 may not be hydrogen if X
i's S(B, 82, NR13CO2, or NR14S02; and b. R3 may not be

20 hydrogen if Y is SO SO2, NR13C02, or NR14SQ2. -4

(R®)n »
o
{\"/ a
N
H

(R®), wherein n equals 0, 1 or 2 and each R** is independently selected from the
group consisting of hydrogen, fluorine, chlorine and methyl; and
25 R* is methyl, or hydrogen,
with the further provisos that:
a. R may not be hydrogen if X is SO, SO, NR'*CO,, or NR'*SO,, and
b. R> may not be hydrogen if Y is SO, SO, NR*CO,, or NR*SO,.
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WO 2004/ 009784 PCT/ US2003/ 022826 1In a preferred
enbodi nrent Rl is hydrogen or nethyl; R6 is hydrogen;
wWR0um0978Bower al kyl; and Z is oxygen or nitrogRelI/U$2003/022826
anot her preferred enbodinment R1L is hydrogen; R3 is
l o red bnlbddi Mg hydrd YERmy10RS RikHRGER R is
R4\§E¥ns£}%€éﬁégl;eg%$b%ﬁ§/@%ﬁg§eh h%&ﬁd) IIRI’% i s hydr oéltg nﬂ%r 5
loet hiklyl; ahd Zyie bxggentdnaitrqgerf erred enbodi nent X i s

: R2 bst i | d.sR43 is fluero.
b of Bringthec prriar RS B o B Rdh Dae? abiot!y &
abehtd Xk %99%&2&%6@%:&%& ES-0? hyHds¥;-ad Rt Ryyaiogenloe
tfz,l-fl] [71,2,4 10 6-ol,

]triazin-

méthfyll- (4- Fl uor o- 2- net hyl -1 Hi ndol - 5- yl oxy) - 5- met hy- pyrr
I ,1- f . . 2. .
7, o | 15 ek RS STO RSt XS IYSSA R 5 seBiipisd oYsg and
R is Bubro.

3-[4-(4-Fluoro-2-nethyl-1Hindol -5-yl oxy)-5-net hy-pyrr
ol o[ Breferred cqmppupdqfithe wypieLipelgds] - 2- Hydr oxy- pr opy!

- f ; . o
{28) R Y 2R P Sy o) S methylpyrmalol2 L AL 2 4] fazin
6-opyrrolo[2,1- f] [

1,2, 4]triazin-6-vyl _ -1, 2-di ol

L2 S RS P o
f]'[g?,%iﬁtg'fiﬁ[l-?ﬁ-}loﬁh-zﬁ-(ém%oébllfohw)ﬁﬁjn%@tﬂaﬁlzoaqy] - propane- |

( 2R) Nt{J-8-(4Floun? anchyteltFhiridol-Sryilordot - ety apyiplg2 et hy
ﬂiﬁ%@iﬁ?%%&lé%ﬁgé?%%%xymy%h:néqtl%z}qesulfonanﬁde,

(25) (ﬂS)[ﬂE&%ﬁﬁP@M@n&tﬁW]hﬂinﬂbkﬁ-iy[td@b-‘a‘&nythwpybroﬁ){m{ hy

| pyrrolof - [1,2,4]triazin-6-yl oxy]-propan-2-ol,
ﬂ{%ﬂltnpmn(étywmiﬁr@p@enb 49l | H i ndol - 5-yI oxy) - 5- met hy|

Y5 S B HhFlort 3mgtg- 1L indol-S-yloxgy S-methylpymglol?.1-
ﬂ;(ﬁﬁﬂitﬁa{ziﬁ-d—ﬁbﬁ&]ﬂpﬂo@a@—hﬁ{dﬁqu -1 Hi ndol - 5-yl oxy) - 5- net hy
rrol.o - .
P ot by 2yt sk e amsthyipyrrolol2.1-
ﬂ%I,fZﬁ;&iﬁziﬁLélWoQ']z ﬂ@SgEﬂlYJ_oi,' H-i ndol - 5-yl oxy) - 5- met hyl pyrr
R R R

Jtriazin-6-yloxy] -ethanol, N i
2-[ 4(1S4=F[%&—mgxm%mwyhyhlﬁ—mdagﬁ-yﬁmsm)éxlwthslpaﬁﬁwfil, pyI

s aub b olbhtag 2471 21 5 01 ety
( 2R (IR)144{@E-FihetorDmthyel Hythdb1H-iTos9)-5 GrethylpyryelbE2niet hy

I R%,r45t?ila(z)i[n?6-3lfloxy]—3—methoxy—propan—2—ol,

(25)-1-[4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methylpyrrolo[2,1-
f][1,2,4]triazin-6-yloxy]-3-methoxy-propan-2-ol,

2-[4-(4-Fluoro-2-methyl-/ H-indol-5-yloxy)-5-methylpyrrolo[2,1-
f][1,2,4]triazin-6-yloxy]-ethanol,

N-{2-[4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yloxy]-ethyl }-methanesulfonamide,

(2R)-1-[4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methy-pyrrolo[2,1-
f1[1,2,4]triazin-6-yloxy]-4-methanesulfonyl-butan-2-ol,
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fl
[1,2,4]triazin-6-yl oxy]-4-nmethanesul f onyl - but an- 2- ol
W0 2000804/ 009784 PCT/ US2003/ 022826 PCT/US2003/022826
(2S)-1-[4-(4-Fluoro-2-nethyl-1Hindol -5-yl oxy)-5-net hy

py[ﬁé@hﬁ- % §&1F$‘%Ohé-%-lg%{lg%ﬂg—mcf& 15018z HL 9%k y-pyrrolof2,1-

f][ﬁd\@tﬁazhn-ésﬂ&wntrhat}laﬂdghlfmbu&nyz -oky) - 6- (3 p| peri di n-
rrol o ria

&fﬁg&éz @- mehhmlﬂ H 1lp.{1qlrﬁjbl|02($)_ @1(%59%61‘1 1%ym?p%yz >
py:[l% r[thﬂ thlaz% hoxy) -pyrrolo[2,1-f] [

4- (44- Ei-Hpro@o-z ri@hylyl H-irtdol-560bx 5-3methy)-652 pindnigin-6-3-3- p
ridin-4-yl propoxy)-pyrrolo [2, 1- f] [ 1,2,4]triazine,
ethioxy)-pyrrolof2,1-f][1,2,4]tr1azine, :
}Ol[ g —gﬁ]fﬁifg&?]qnﬁhﬁgfﬁ»‘ﬂdoh 118605 BredtyR6Y(B-priaRt-yl - pyr
prﬂ;p&yt}]ﬁyrnohi[izﬂ el dazizchy| ] - 3- met hanesul f ony - pr opy!

- dj et h , , _
2 [ 4|{ nff'} f‘—‘H:J g-e“*?é‘{)f]{y’ﬂﬂio}“ﬁafé?’iyéﬁy‘insﬁ?%‘?%f ?%8[ %/—I pyrr
1 2’4itﬁazln fd%&xﬁnetl@ylfck-ﬁléthﬁ’@eisﬁ‘lfo@d—_‘pk@yy}]—dimethyl—amine, 71

i-net hy am ne
2- 421[4(4=[FDM@22H¢@YHﬁilﬂimdﬂl15nﬂ©¥¥)55 We&&l)ﬂ@-l?ﬁgtlhyl pyrr

ﬂfl ﬁéﬁﬂ%g@ﬂéﬁﬁm@ hyietf?fl!nﬂm% yl oxy] - 1- et hyl et hyl

4- (44 FHaor Eh&rmidmthylumms ﬁeW)Gﬁ)em):tlﬁ'lpyettom[B;16 ( mor
hol I n- 2- nmet oxyg rrolo[ﬁ [ 1,2,4]triazine,
Fl( A, R)trigaip- %)’IDT(YI]E]FW Y presigaRE®aci d-

[2-14- (%%lv{lArU%r-ﬁetﬁﬁg?ﬁ h?{éollﬂ'kllox )=5- methyl -6- (morphohn -2~

i ndol pyrrolo 2,1-f]-[1,2,4]triazin-6
ylméthmgy]) JyiroloE, ] [éﬂtﬂ]tnaemee r, [ ( 1R),

[ 2 [ i(ﬁglﬁﬁ) gglplgi%h en%)aqn E(i;n%c(‘)gc(icll ?2 [4-(4-fluoro-2-methyl-1H-
m!dBIiQ I Acyyd oMK gﬁ’)yﬁﬁwﬂx’ by 1,2 u0fidzik-6- ﬂflofcy]] 1-methylethyl ester,

triazin

28] E(IRBH Q{Sdr@réml&f ?ggal%ﬂ%pnrt?ntmc ;.C?(g F -[4- (4 ftluoro 2- 1[ngt]ﬁR} 1H-
I
1@0% P ySIr'I &o@gﬁ)ﬁbﬁ%ﬂ 11J] Igl‘i ﬂ‘ri)dl.zgg’l 3{2&(985/ 1- methylethyl el%lelr

et hy[(lﬁstm] 2 Am{rbpFdpiatio a@id(ie[t%l—ﬂlmro 2- methyl 1H—1ndol 5-yloxy)-

H i ndol 5 h 5-
A e LT S e S S R

N-{ 33[ 4=t ffs, 6L yﬁk@lygmemws & xiyneqb rieidnesotonSt- pﬁipbst—

pyrrolo[2,1- f] | ]triazin-6-yl oxy] -propyl

mettaﬂirwneklﬂl?ﬂdﬂl[drﬁ‘ﬂmazm@nqoreferred conpounds of the
i nve

R S Brogsq-methyl 1ol S yp sy T PREIPIS b
[ 22 ¥ifrilazinle- ?].oﬂ/}—ﬁﬂo@?ll}Qnet&@n@ukfbnanude

More preferred compounds of the invention are

4-(4-Fluoro-2-methyl-1H-indol-5-yloxy)-5-methylpyrrolo [2,1-f][1,2,4]triazin-
6-ol,

(28)-3-[4-(4-Fluoro-2-methyl- I H-indol-5-yloxy)-5-methy-pyrrolo[2,1-
f][1,2,4]triazin-6-yloxy]-propane-1,2-diol,
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(25)-3-[4-(4-Fluoro-2-nethyl -1Hindol - 5-yl oxy) - 5- net hy
-pyrrolo[2,1- f] [ 1,2,4]triazin-6-yloxy] -propane-

WA 2@4609084 -6 WO 2004/ 009784 PCT/ US2003/ 022826PCT/US2003/022826
(2R)-3-[4-(4-Fl uoro-2-net hyl -1 Hindol -5-yl oxy) - 5- net hy

| pyr @3% @g%lhl)roLZ—ﬁle?hy‘ﬂ] H-Fd8Z 5 RidkyysSusthylpprroime-
ﬂ{I E4ﬂtﬁaﬁh&&aylox3a pmpdm}z’rl 24alndol - 5- yl oxy) - 5- net hyl pyrr o

(S5 a4 B e R e R S SR BI L | o

i@k Ah%-Hoxdilprbgand2 ALt r i azi n- 6-yl oxy] propan 2 ol ,
Efz)z 419% éloi(}f]]oprroﬂaz met’hyl -1 Hi ndol - 5-yl oxy) - hyI
pyrr (5183{12[41(4ﬂflu0r0 -2-methyl-IH-indol-5-yloxy)-5- methylpyrrolo[z 1-

4] tri n e} 3- et ho ropan- 2-ol ,
&éé’%ﬁi f‘lﬂl lzillo ]ul?i¥ X%]r?l]at hyl - Il—li(l)/ngol IO5 yl oxy) - 5- met hy

| onrgl )24 (3- Fl&&oblméthyl 1H-indol-5-yloxy)-5-methylpyrrolo[2,1-
triazin- Yﬂe%l oxy] - 3- met hOXY pr opan- 2- ol ,

151, R/élﬂtmszﬁ yipx nwhqanrﬁwrze syl oxy)-6-(3

[ EI gféﬁ) Pla%‘ th{o@ﬁﬁ{%’}y—l TRY1a8] 91}'?0)(357) 55l methylpyrrolo[2,1-

fHt Q@aﬁamr@yﬁxﬁpsmhdydykpmpmi -2.61,y| oxy) - 5- net hyl - 6- (2-p
hger ISdI{/Ich?fl 4- (Z-methyl-ﬁ)—m () rS%Jl(?;Iyg—éG Illpérldln—l }JI]E)rrolpa)%gf)De
p r[)l?%iifﬁltliﬁf]&a%n@t hyl -1 H-i ndol - 5- yl oxy) - 5- met hyl pyrr

1, 2, 4}@Flagior-Sethlybtiftindelnyloxly b ydtay he- -piperidin-4-yl-

{ P@ZFPXQJ]PE?U%@E%Q@%? %‘Oglr_lom oni ¢ aci d-

i ndolp- -mtmarb Dmeei IIYHPM%M 9{0%y)1=51;rﬂleth}31p32rxéﬂb[21a2| n- 6

yl oxy]]-1-neth Iet ester,

fﬁsp,ﬁummnn@ybx 1t ﬁbﬁh@%@aou d

2 -
o [aﬁ[(isﬁl/%% -“29?9%5%@?#‘?33@?@ P24 o pmetty LI
1ﬁd@9§y§1bx®=5rﬁtehulﬂmﬂ®yd[2£lsﬁ]€{ﬂ,2 A1bB)n;6-yloxyll- 1—methylethy1 ester,
2 [ 4 [ﬁm-)f @nﬁg?{ g%ﬁ#@%ﬁﬁylpgtgw%ﬁc% [%ﬂ[%g(éwmoro -2-methyl-1H-
i df—%t—ﬂ}ﬂkﬁyf-ﬁﬁ't@ﬁﬁrr%ﬁ[ 11ﬂ[21 M}tﬁmryl@cﬂ] oxiydthyletit duydr,

uor o

H- i nddIR)QSJFZBAWH@QBOHW@pM%(j{ ﬂmfyfz @p@p{bkg)mgol -5-yloxy)-

sep Y AP 2 S P AR VBI TS s oty

pyr r a-@LBudro-i-nefhyl- 18- fh]dbr 5-32dx1y)-6-@Hoethdnepulfyll-pfopoxy)-5-
- met hanesul f onam de. The invention al so provides a

%ﬁbylrm@’éﬂi@[izéaﬂ[lc%i‘wlﬁéﬂdconprl sing a conpound of
for mﬂl "{‘3 [4Q4-Fidor829manph BT TRESA - {1624 ) ¥-nRAGERY ABIF2,1-

carri
f1[1,2 4]tr1azm-6 -yloxy]-propyl }-methanesulfonamide.

The invention also provides a pharmaceutical composition comprising a
compound of formula I or II and a pharmaceutically acceptable carrier.

The invention also provides a pharmaceutical composition comprising a
compound of formula I or II in combination with pharmaceutically acceptable carrier

and an anti-cancer or cytotoxic agent. In a preferred embodiment said anti-cancer or
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30 The invention also provides a pharmaceuti cal
conposition conprising a conpound of fornmula I or 11

w0 poogootignat i on wi th pharmaceuti cal | y accept abP@r/Us2003/022826
carrier and an anti-cancer or cytotoxic agent. In a

o8l ' | hi inShide; IhYMors of
G hED S R R 3 ki S SR nbihides Miors o
insri@aidd finatont hesioutatin razoraies tanmexifoh; tofemgkrngeraloxifene;
inhibitors of integrin av(33 functi og; angi ost atf' n;
diokoratensd odaxalensi MReEssRlGreliic ansirooly: dxFq2oHe Porazole;

Lf 4. 000X [ : Letate: eli
SRR B AR TBAERAL Mo URiel s sourlne
adetaté;deuproléde; finhsidridet detallopoadivdsa intdeifors,yiphibitersefarokinase

acet ate; gosereline acetate; .| euprolide;
DRETHEOES) B3 GEeSP b B BF EAOL TARPEAL PO AT Bsies
re%%tef ﬁﬁ&pﬁ@é@ sudhl RANROUB Wb AGEIZNALEY ant FHERHED (SeuiGinbB);
growt actor antibodies; growh factor receptor
tyaosindkidasesnlisbitors aseridv/yeomine Fingisdvibitensmaptholpgate; 5-

Erbitux(r). (cetuxi.mab): tyrosine ki.nase.inhlhif.ars;
RPN B f B Ok P debo gt ST DR BT AN
dildeatyeiH: @pirhbiciRUidai®iciR SRS e (R daddQussin; eythoahpen;

ar abi'nosi de; doxorubicin; 10 daunonycin, Eﬁl rUbLH%I n;
cisplafingsiaghoplating pigipgen mustard) ariphabiny ehlprambueiy Bisy diaR;

' AL Lok Lo dind8apE@ an;
cfo PR HBOBUAL b Stk BER B SR T aRO%, 2 e
(prictiftRelpUr satre® ldwtegel); epotidions tnabeys; Jiacamle(mplide analogs;

(pacliatxel),; Taxotere(r) (docetaxel), ot hi,l one .. . .
AP ST oRI PTG TR GBScr a7 RGBT oPridols:
b?ﬂ‘@%i@.ﬂ §ésip@ﬁs‘3919&iiﬁ§r's ah@plROBHAS inANEAE Sidhes Vedp@tecan;

I avopyridols; 15 biol ogical response nodifiers and
(mrezemgone i nhi bitors such as Vel cade(r)

(bortezom b). The invention also provides a nethod of

inhibiting protein kinase activity of growth factor

I ecefhe isvenibiils€ propides @snalad of ishibiting roteinakinaseraediviggnof

species in 20 need thereof, a therapeutically ..
et CRGt Qe pRPEATE MRIGH GORRREISPHITBINSIRIRE 498 G B fLiap species in

bid inh{#fi€ dfount of
ng@?}gggél qgerérgé;uhﬁgg?yo‘%ffﬁcﬁﬁ? Bﬁtﬁgﬁ ghlta%erlgsi ne ki n%%ne e
campowid of foomfiulal. | east one growm h factor receptor such

as ich. copprjses adninistering to, a.. b ..
SpecdticilEab? R Padrod FbrSpth it Bethasg goivio
o DAY 08¢ o wER FRAMHIECeRROr @ficH ArwikitiRcdmprisek hdmiristaring to a
preferred enbodi nent said growmh factor receptor is

nyeiredlisadpediesoimnen theresdin therseicaliyeifectiyeapruat gfpycompound
Roda 1 &3 Yy &y L& voth TR B0 &6y is selected
OF ggg%ui}anIgoraﬁ]' pirnoe?/ﬁnf3 I(Eaér?lgetd %\I/Ig) %8 ?%%gggla %pocon'pq%t si ng plor
fivghimheigsb gy dongistin: of VBGIFR-2 and BEERiles i n need ther eof,
a therapeutically . . . .

Finally, there 1s disclosed a method for treating a proliferative disease,
comprising administering to a mammalian species in need thereof, a therapeutically
effective amount of a compound of formula I. In a preferred embodiment the
proliferative disease is cancer.

The following are definitions of terms used in the present specification. The

initial definition provided for a group or term herein applies to that group or term
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effective anmount of a conmpound of formula I. In a

preferred enbodi nent the 30 proliferative disease is
w@20800978fThe followi ng are definitions of ternBCUESM03/022826

the present specification. The initial definition

o ' hRSEhdr@r&iAtnl
oBAGHAT bl RSP MR e gstlgtores
othéifv@dedhdivited.he pr esent specification individually or

as part of anof e&gfg{r ou

, . unl h d.
The. Hirtpim syt <cieetio ebicht S archnt oun B SR Qi har n
h}}ﬂ?ééépo%&l pg:rbll%ﬁ%f 1% 9D RGAHR AN, BrRSaBy 1kot7catbbrCA6RONThe

erably 1 to 7 car bon atofs. The 5
expxgsies Slosver all@hve:efea& toyursubssitgedalkyl gravpsoatli ‘louf’t eagbay dgms.

f { t d
a1 iy e e S EIE teg  tp dEb B VesBHBE b b
XD b8e tPRBr bibsliRehts SHBE b, th@ﬁﬂ h§droS¥l kxS, ohﬁ|aﬂ§anoyl
hydr oxy, al koxy, oxo, alkano aryl ox al kanoyl oxy,

ara]rnxmm,lkaio&ijanammo dkyl]a@mq; grylzgmgp;@t aﬁgno disu st1tuted

di subst am ne
argings o \f/fﬁlgﬁ% ed%‘ no g gst t@eél\é%]érg ?ﬁ%{} d ﬁr,oﬁf'gl arlyl glr %ralk?/ll
alikﬁhc@'ldfﬁﬁ@ydr@y[amgm &raﬂﬁahaﬁamo aﬂﬁhknmb@lkmymno substituted

substituted al kanoyl am no, substituted ry a
arg 755 0. UL a8 AREHOYRERACH 1ok i fthloawy ?famyﬂgfo

alﬁ@@ é&} %Hlﬁﬁ&loklel Ll{y[ltﬂlonPgAI% ?’1&&1%9[‘% 18413 thla@inaylsulfonyl

ono aryl sul f ony
mﬂfcﬁdaimdos algf 8OYNH,, &Msﬁmtta]muifonareldg nigopeyaRo, carboxy, carbamyl,
substituted sul fonam do, nitro, I\;ano car bo(@%
e.ga€OMIY, substiged @Oy es SN H ksl CERY iyl C@NHaralkyl or
CONHal kyl, CONHaryl, CONHaral kyl or 15 cases where
cashewheraltigere we tsvlso@sbfstttum en the nitkegen seleeige Arogpplkyl ayyl or

a{?‘[}%’ &ﬂﬁi%%'géfbg? i aryg SOt g{t%y argln 3“%8%?%%@ g %1"0cy§15)% ! such as,

ildo B8] iMlidazbiil dezg) thienylf tkﬁadolyll yiresiy], p@hdﬂzpyryﬂmdyl and the
1;;)Q)rrolldyl pyri dyl %rlmdl and the d ﬁb h
likot Bhcmoied Hinee eleied %a@@flmee@ﬁtfurthoﬁfﬁﬁ?sﬁlﬂg? it will be w1

l%ﬁéof(y %gldfaréﬁk | be with aI kyl, al koxy, aryl or

he term "hal ogen" or "halo" refers to
f | uorrha eermC hbtmgenieor ‘halvifirefersan dluptok, whlorintheromépenand iodine.

iy OB BB 2110 (5SS (h ARG B Pr DS RS T oy prours
h£\hﬂ% 6 @(9“@ t&8Bon §ﬂé‘ﬁﬁ 1@%@3}{[\@”’\/\% riioM@REH Ayphenki, phstakyl, biphehyl

phenyl groups, each may be substituted. The
anddiphem grdops,’ ead@péwbwh@wqbeawwﬂtgﬁeéup bonded directly

e e e e
ghdtp, §uRh a8 Xadail.e,

The term “substituted aryl” refers to an aryl group substituted by, for example,
one to four substituents such as alkyl, substituted alkyl, halo, trifluoromethoxy,
trifluoromethyl, hydroxy, alkoxy, alkanoyl, alkanoyloxy, amino, alkylamino,
aralkylamino, dialkylamino, alkanoylamino, thiol, alkylthio, ureido, nitro, cyano,
carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl, alkylthiono, arylthiono,
arylsulfonylamine, sulfonic acid, alkysulfonyl, sulfonamido, aryloxy and the like.

The substituent may be further substituted by hydroxy, alkyl, alkoxy, aryl, substituted
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one to four substituents such as al kyl, substituted
al kyl, halo, trifluoronethoxy, trifluoronethyl,

whyanosors4 al koxy, al kanoyl, al kanoyl oxy, am noPCT/US2003/022826
al kyl am no, aralkylanino di al kyl am no,

no. al kyl thi o, ureido, nitro, cyano,
ar)gosuﬁag%l@flkﬁgg SI()aX a1 kyl, carbanyl, al koxycarbonyl,
al kyiehéem ehetawﬂyrhﬂemmo anaopyiosallyf myﬂltamdnaomub gomipdor

aci d, al kysul fonyl, sulfonam dg, yl.0X e I|ke
exTmplcs bt s Ao TSbEed BPDRI S DG 1 HVBRRY DY 26 10

TR PR P o
onEh%rbbﬁ@th?@ht@frﬁl@g’ §hg, foredxampld, pyadinageiaedd, |113dazole indole

S stitute aromatl c ro

o T tscasar Mliomn g (4 Leaightop biepchat BafLhy Bl merdut of
2 E&rzq]n%:bénoat&%s BREMLEMH td 1§a/a%¢xf>at6fn@,garﬁ>¢ﬁ&s¢ Brefwabigte to@s

st one teroaton1and at |l east 5 one carbon
cagliopratoras)thalv inigrope it frgudbwble bguadspl e, pyri di ne,

t et I d I ' Th I
Rk kIS B BT o
Fn?)%p%né’to two Sidstttle e RN a baBBhy 0Ly, aﬂaﬁblyalEattogl 15
bon atons, and nost referabli 2to 8 éﬁﬁﬂh
alhﬂl@ﬂk),x}’hamn@gaﬂm]@ﬂtl@ fdinlyleming) dkpraylpmingy 10(1 thio,
al]bgﬁﬂg%%ci t&ﬁgﬁs%ﬁ%n& egﬁ%onf%&{oe 'flﬁr anﬁ{(‘) @ArB&EW Ica&‘éﬁwp substituted

€, one

caFbIsH gm&ﬁlﬁo, 1ﬁ(ﬂt§1{jll &ﬁ],dahﬂylofurhly trienyy,, thalzdadg}qurrohdyl pyridyl,
al kanoyl al kanoyl oxy, am no, al kyl am no,

pyiiraidyl anghibadike.al kanoyl ani no, thiol, al kylthio,

al ky. Q | Sfidksf 18 RhighSaH tr AREH ERain Riydrobarb6iy graps of
arﬁg§§#%5'bggh; ! sJﬁStltuted rcarba guanldlno

2 tan2ibtarbon atlmmd‘»apmfeydlbly 2uo yH calbhn aiopyls; an mggt(gr?t]erably 210 8

rrolldy | and the like. 15 The
5Fk?ﬂ@£¥ ‘H¥é?@”fék %?ght or branched chain
hy dr ‘Pﬁé‘fe@&n‘sﬂlﬁs@lﬁﬁ@d flcynyd” tederd o aﬁatkglﬂylegrm[;ssubsututed by, for
preferably 2 to 15 carbon atons, nost _prefer

exapnyde, acwbbigHenit Bieh asHag. hydions %“60’% akapeyl 1‘&3“88%% arfino,
algy 8mtr:1)er IHDal??l?E]ﬁ d%k%go Lrhiﬁgyﬁhlolrﬁf(ﬁﬁﬁo tﬂkﬁﬂu@ﬂok MIRYlsulfonyl,

or exanpl e; a substituent,
s@ifmRmado, nited, @yary damyy, catum»yy subdtitatndgarbamyk gnanfliar pod

o0 R TR S 20 SRSV, i

aﬁ? Eq m do, nitro, cyano, carboxy, car banyl ,
stltuted car banyl, guani di no and heteroc¥clo .9.
i ddbe e “nygkoylkyl” rhfeaiplan aphipaallyl Spbstitiedy ityrated cyclc

h %rgyg%glil Egg Sysie xpé PrefPrs ng) g&gt I;hgg tg Bein ggéﬁ % to écarbons per

ring i @y O Chrtlfer fused w1th an unsaturated C3 C7 carbocylic ring.
Exemplary groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cycloctyl, cyclodecyl, cyclododecyl, and adamantyl. Exemplary
substituents include one or more alkyl groups as described above, or one or more
groups described above as alkyl substituents.

The terms “heterocycle”, “heterocyclic” and “heterocyclo” refer to an

optionally substituted, fully saturated or unsaturated, aromatic or nonaromatic cyclic

-10-
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25 hydrocarbon ring systens, preferably containing 1
to 3 rings and 3 to 7 carbons per ring which may be
wo eootles784 used with an unsaturated C3-C7 car borgl/U82003/022826
ring. Exenplary groups include cycl opropyl,
cycl.obutyl , cycl.opentyl, T
e TP S © Ty BRI pore NP REbred
biEEEEPbrAMo 1SURShbdre@ficsclioihgidateonavitch masrae laktane

groups as described above, or one, or e. 30 _gr qups .
hettesaipiniia @t lepsh\nae §8ToaR RIPM-SR RIS FEW sé.agirh’é‘gtoé %fr‘g‘e%mcycm

chet erocy Gl 8 were 1C7 1S GO SN &h & fré@in@Fogen
g?$9gﬁ“m8pi%ﬁ%ﬁ?@séﬁ%gf%ﬁﬁﬁéaP??%Ffy sat ur at ed ér oS

atoi s aixt g@ﬁ gdmsand selfiratans, sdesr theaitiages wod swfur he@rogmms
2004/

9784 PCT/ U$S2003/.022826 group, for ex | e,
o OpOTEILY DF XA B P FBREE YA Rom 1) A opdonally be

Oy, dj G Be dPacHBAREEthetel dEdiflok €arbon
qﬁ%%%é@s?%%&ﬁ%ﬂmﬁggupé?af e%st Cone he?? ere oatomin at
atbmast one carbon atom containing ring. Each ring of

the het | i t aj nj
naveb gy dh Bffae T dr el Sy iR BT R
pRRRIIBL, 0LANGE D RhRNRyBRida1{1Umidb syl Wnetagolidiayl, oxazolyl,

nitrogen and sul fur” heteroatons may also qptignally be
oxaeblidingld isemazolingl, aﬁom@ﬂnthm@@]éfi,dbltaéwéolbflawgqoél&mﬁ’

. optional.ly, be .. t i e i; 0
BB Y RS AR S pary
pip¥RaR ggyoﬂqpﬁpmamﬂyl,;:z-lhmpepﬁmmu zz-oxlgwplumpﬁdinwh 2uei@zepinyl,
pyrrolidinyl, pyrro pyrazo oxetanyl, .. .
amrné’i&-l’mlﬂ‘?oqyﬁﬁ RyEg N-ﬁ’xq-Pﬂf&ﬁ&&YF o H’Wn&‘gﬁ:"ipéfflﬁl%?yl’
0 gl intliamd I Hosi@sestioyide,
te?‘)éﬁgdz}%%?‘,‘ylt Rl 5‘1@‘%???3‘%?1 thRlorpHoHRY RN 2ol yl

|, isot ,
thisnoiphaliol isoifong, 1,3fdipxolanet amdrtetrahydest ﬁr \flioxpthicanl dioxanyl,
.oxadi azol yl .. pi peri.dinyl .. .pi.p i :
isottigegliinal ek, T ipa GO and e ey i oy

ﬁi OX g% BRb Y llaicyélicﬂwtﬁw%cliégﬁiulpg _En'ccl:gllmal)ﬂﬁ—dﬂlyf_liiodi}/-!oxo—llH— .

oxo- pyridyl, pyrazinyl, pyrimdinyl, ridaziny
incoty drsptptbisyze kibyHenzasr o P B b Agindlinsl

LRLATANRRGL N L 6olinyt, RAGERIGRRL, bevimetdbdione,
apng il édﬁéyegrr%%ﬂr@??%ﬁ@%}ngg’l,(ﬁ]%?{di ogﬂét hi enyl , ”
betzdpgRayll, indotieinyl, dzmidfdiyh yhromduiyktcangrrinylhéipnelmyl,,

triazinyl, and triazolyl, and the |ike [ VAR
ospos il e TS i S S8 AR i,
ﬁgro ﬁs F-bg%fiifd@ﬁﬁ] @k Hipealingl), daeyuzeibsinaael, wihydroquinazolinyl

enzoxazol yl”,” benzot hi enyl , qU|nuc[|d|nyI,‘qU|noIinyI,
(20h gsi B edihpgto-Noxxjdisazoliayh dspaisetbsag il isnipgiazolyl,

i soqui noli.nyl. .henzi.m riazolyl,
o DO A SRS OBUAAEA s
bEAZHYPAZoN | dihydBbare¥alryIngihydiobelamdiisiyl, dilyydrobenpgthicgytanyl,

furopyridinyf (such as furo[2,3-c gerdiqyl .
dihydrobenzothiopyranyl sulfone, dihydrobenzopyranyl, indolfnyl, indolyl,
isochromanyl, isoindolinyl, naphthyridinyl, phthalazinyl, piperonyl, purinyl,
pyridopyridyl, quinazolinyl, tetrahydroquinolinyl, thienofuryl, thienopyridyl,
thienothienyl, and the like.

Exemplary substituents include one or more alkyl or aralkyl groups as

described above or one or more groups described above as alkyl substituents.

-11-
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furo[ 3,1-b]pyridinyl] or furo[2, 3-b]pyridinyl),
di hydroi soi ndol yl , di hydroqui nazolinyl (such as

W@ 2eb40097194r 0- 4- 0x0- qui nazol i nyl ), benzi sot hi azedHU$2003/022826
benzi soxazol yl, 25 benzodi azi nyl, benzi m dazol yl,
benzof.urazanvl., . [0 Y, s QT [,

ASSHE P 38 e AR SR oA BLREREYL: oyt
di hymieabenzigidrbapins ashall, incldddwydizeinenifot fridopirogamy |
sul f one, dihydrobenzogrranyl, i ndol.i.

|, 1ndalyl
i sodfeseapprnds ofSpridt 1 may fomysalts H@P%Wﬁﬂ%’ b the scope of
phthal.azi ' W lnon-tOUE, | TR0l
B RYSF; PirmaPaR AR KecpBHE (N oDl QBRI
actdpitNOnyls ailpref3fed, altemphhitiearyshlts zndlso weefhl, ke., 1n isolating or
Exenpl ary substituents include one or nore al kyl or
pusifypg the Grapyadse thigddepigkd above or one or nore

gro ' 81 asvabkY kalsWhist Alkuentesils such hs WO
200%0‘%%%[‘%%#%%’8%3/ 053826 A'so included are

sodiva, lpetastietemdditinms with abialias cardpariaticsich aycalcium and

azirjidines. The term "heteroa " [ i di
R, S TR HEn T g iR S B E, pyridine
anld df8Ho hARILRA! afsSarF%i\Mh@,hy@ﬁ@arai 50 [kt Buch dalte cacimplormed as

this invention. armaceutically acceptable (i.e.
knowm-todiase skidleg 4 Bledtfi cal |y 5 acceptable) salts are

ferred  al 2l oarfic b
iprnei rqr cgcﬁl%ogmhpf)olil%hnﬁl;lilfﬁla? b sl Svifh as@arié%%f;ﬂ garfic @nd

or purifyrng’the conpounds of this
inbfeitdcR, Shbiesasimduiedhoseffofroedwita hiydirggn ¢idemdes hydrogen

wth alkali netals. such as .sodium .potassium.an .
bupiidg, AR CEIAaKY, et i et e oot Bt et
acgdlqnalggggﬁﬂaéﬁibné%ffghié’ héaNotuchas®®ni el @8l various others (e.g.,

I'cycl ohexylam ne, tributylam ne, pyridine 10 and
niaﬂies,cp}@slbkdmessm‘atea,gatma@ismm@tps,ISy@qllﬁ%eSah%PZPh‘éS’laﬁ%gl?ates’

uch sal n,bg forped as il 2 art.
saligogs end TRa e BTIRALE £t SRR D TRl B3t Kl
Wi t hipadeidie bivitfiotd gattiet sARY) maybe famed. aci ds. Such
salts include those fornmed wt drogen chlori

h h de
hy dr ddletereaipamerael trspPRARAIS o Shi BStRY 1gventigp A qptemplated,
g | | [ ' | orBCiThe dKialtios of5
ciffer it «HRUE oBf e pEAbRRAREI Sorff The dRNAI
céapotaeacdoiding co theiiveatidn vmbiaoesalbthh gessilile sigreoisomers and

nitrates, phosphates,. borates, tartrat it
iRl VORAOIELY TLaeeD i {Fiins fidi € eGuea

LokR)s haSttehths SpecFiciartibey.f DhidReeraR fsmueantte redobeel by
Oét%:alllsed iSn t@artﬁ% Iln addiﬁ/on, zwitterions ("inner

phyicad tethvely, dveh ip forexample, frgeidgnabeysialization, sgrgation or
eSS BPARGR Pk} A LRI B O TP .
chERidRipRy. The ifdfidoiltdpainaldfomers can be obtained from the racemates
from the conventional methods, such as, for example, salt formation with an optically
active acid followed by crystallization.

Compounds of formula I may also have prodrug forms. Any compound that
will be converted in vivo to provide the bioactive agent (i.e., the compound for

formula I) is a prodrug within the scope and spirit of the invention.

Various forms of prodrugs are well known in the art. For examples of such
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conmpounds according to the invention enbraces all the

possi bl e stereoi soners and their mxtures. It very
w@aootioexaBar |y enbraces the racem c forns and tPET/US2003/022826

i solated optical isonmers having the specified
pﬁgﬁigyde}i]%ti@ese&acem c forms can be resol ved by

phySi cal nethods, such as, for exanple, fractional

cryst)al | i Pasigoof Peslrapsteidised by H2 BundgestdalElsevden, A8 fand

i.asfereoneric derivativ separ at | . chi .
Megilsin Kz melacioVab i b TS arirLank” Nierar g apdic
Pfed) 198s5obt ai ned fromthe racemates fromthe
convent’onal methods, such as, for exanple, salt

f or maY i onAyTexitbopk afiPiugal lapment, gfites o ERpgaard-

CSPURSSL i, CRERa  RR oYU

O RO
2R

ound
pou
magébﬁ@ptplaotgw(ild@l)ﬁ he bi oactive agent (i.e., the
compound for formula I) is a prodrug within th _
and epi ri H. Brndgserd, AdvancedDrug Delivery Revieavsy$, b?%zfﬁf?%g
are well known in the art. For exanples of such -12
WO 2004/ 009784 PCT/ US2003/ 022826 prodrug derivatives,
see: Ttaholdd Singiter 0 uRdastoud that sdlivited(ely, ydrabes) of dwrapmpounds
El sevier, 1985) and Methods in Enzynol o Vol .42, .
ohformpl Izggalse afﬂt%l@othﬁ;scqae Ogvlt?o@?%en&{n%ﬁﬁ!on( %%thﬁfgﬁ %*4 solvation
r 85 n il hrtA Text book of Drug Design and
%2%8gient,nédlht ed by Krosgaard- Larsen and H.
Bundgaard, Chapter 5, "Design and Application of
UProd . by H Bundgaard, p. 113-191 (1991); c) H
L Advanced Drug Delivery Reviews, 8, 1-38
( 199%he pldledttinveifon b Habéd HietheRigscunede tisd oathih pgirolotriazines

sol vates (e.g., hydrates) of the conpounds of_ for
ate inhibiterssd pigteinkinasete Mewpecaticallve Uy suupi theRFEHES SEor,
R B YRt At pagEnecal ko Ly g goter
atidier @icsamderaycul ratermentilaty sugtyasy @nctrr iThe imestiomraates to a

inhibitors of protein kinases.. Mre._specifically, they
PhHiRIaEr 1R h ORI LICh O SPmppehd of Fgrpyla L haispacuitils; o
a%c%gtaue%lt@ Aydiafe (HieSRa8d & hRABRCARRANY 8dcePtabieldarrier in the

I ogenesi s and/or increased vascular perneability
trsafoienaef hypeceliferptize disorder iomamaleht Bsparigcudar, the said

h | cal it f ; ‘
DR L e ios RN e R 18 o AR ARl of ki il and
rédigeecfolidanton WHET ira assclacal With ¥ECGH) beetinllg dlose eumors

the : , o
which are significantly dependent on VEGF for their growth and spread, including for

example, cancers of the bladder, squamous cell, head, colorectal, oesophageal,
gynecological (such as ovarian), pancreas, breast, prostate, lung, vulva, skin, brain,
genitourinary tract, lymphatic system (such as thyroid), stomach, larynx and lung. In
another embodiment, the compounds of the present invention are also useful in the
treatment of noncancerous disorders such as diabetes, diabetic retinopathy, psoriasis,
rheumatoid arthritis, obesity, Kaposi's sarcoma, haemangioma, acute and chronic
nephropathies (including proliferative glomerulonephritis and diabetes-induced renal

disease), atheroma, arterial restenosis, autoimmune diseases, acute inflammation and
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treatnment of hyperproliferative disorder in manmal. In
particular, the said pharmaceutical conposition is
wW@xpaeooesd t o i nhibit the growh of those pri maPgT/E82903/022826
recurrent solid tunors which are associated with VEG,
f
oG s S R VSR Pro LR, Ao o topathy o
pl‘eﬂﬁjuiﬂtﬂy agd fatul 25degrmsrpiicn. Tha mntsomﬂsct Tedatéd tagesrention of

uanmous cell, head, col orectal
blg%@é% FrBRfRRIAON W pomamaab Egafmehy of fb'§ ?‘gg’g“%ﬁ?"é%ﬁ
c?e&f?@én% %emlaﬁ%gmav@bﬁﬁ ourﬁi% lof thetﬂ'ré’éeﬁt invERIINT ek BBHY activity
ract Sys such "as thyroid), stomach,
agafisy WE(H?lrécdap.mgyrdsme kamast wdhile prksosiimgsomme actiErity @E‘}i@ﬂrﬁ?@@r
of .t he esent invention are al so useful in the
tyrQsing FB#€s-of noncancerous di sorders such as di abetes,

di abefCade6idiABA fidtheREHEd: B ihS.in RAtbAEHEBEDP@vided the use of
arthritis, obesity, Kaposi's sarcoma, haemangi ona,

a amupcslralnrf fotmdal,or am@phnagga@%ﬂlygcqqgﬁ@lqmﬂtﬁgereof in the
0|fer ive rulon ri
g Fture ?am%ﬂ ﬁ%rr%sﬁé Hl r{)e(?ulcg?f? Pgégfge}ﬁfgggmg&ge %ﬁ(g’or

vaett b1¢i't Rad6Ehg cHEMIL n[afnh@ﬂthanﬁnalandl as alBurth being.

2004/ 009784 PCT/ USZOOS/ 022826 ocul ar di seas, qf

r et i Agpordingdap ftariteatprgof e inyendion there isdirp B%\f‘ W od tor

t:hgn.

PR RS e AT 0 i st
mabasdlioa phenilguichias abiman bmng, imengndbf suph egatiment which

at her oscl er.osi.s, exc¢ dema
c%%% ﬁégmgftertl%to gﬁ a fﬁcﬁg‘.}] araglérg é’gﬁ égrggound of formula

184 EHArhﬁécéufw@gz ask t\a(ﬁ@:saﬁ; QELRIFAE dEfKATicnan kifoase while
possessi ng sone ac¥|V|ty agai nst _other tyrosine

ki nadbe comhorndadessrided Qeliem als inhibiferthes preptor Gyropipg kinases
t
YR LB 4955 5 PR Rty lrpspppuI e

disbeIeBOduch Bs pﬁfiflasﬂgaﬁdl tankt) r"Ehd)HERl mmép‘ma kimase fasrbeas shawn to
the production of .an anti angl ogeni and/ or 33 cul ar
bp expressi pnd getivaieddn myngspld fumats ge qosrath R

c&#ﬂ?&h S A HIHIBELRE! milad$GRE FIERG 1%&pﬁ)rfk'ﬂ{zisg ks hRatsHs®n to
€ 1nvention there

I's” provided a nethod for
bpoeducpmgsed m uetit amgiriogdnilg aathghistric aaaessuMgnoclonal antibodies

erneabll du0|n
o ervaz eyl A bR, S oay o TRV RE PR
HERPfL§R6r BAEROWH @ﬁtﬁ-‘ﬂﬁn@&fﬁ@dcgi 1ﬂpteﬂﬁhcaamncbélﬁﬂ'aﬂ istlies. It is
amount of a conpound of fornmula 15 1 or

tmgfpm@gttﬁ@ tiaf pnhidtospetibe EER and R b binases vilaxg gfficacy
ﬁmﬁ%%ea% %f fimot{ fhal 8&}%9& RS gﬁxgﬁ% HBEdiher & tHe ﬁif@ﬁ:ceptors

er recep yrosi nases including
THEB&ﬂmﬁ df ﬂﬂEﬁ&o&[}Iﬂ)uﬁdStotlhlﬁb&&IElél fus@éfuddds o their use as anti-

treatnent of proliferat d h
SPEGEFHG PEeTin ot BB TR ORBFRITY BECIESFET ORI

C%‘Bf‘englﬁ IM.VXQ., Wgel, C. L., Tripathy, D., Robert, N. J., Scholl, S., Fehrenbacher,
L., Wolter, J. M., Paton, V., Shak, S., Lieberman, G., and Slamon, D. J.,

“Multinational study of the efficacy and safety of humanized anti-HER2 monoclonal
antibody in women who have HER2-overexpressing metastatic breast cancer that has

progressed after chemotherapy for metastatic disease”, J. of Clin. Oncol. 17(9), p.
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be expressed and activated in many solid tunors
i ncl udi ng non-snmall cell lung, 20 colorectal, and

whe@aseeancer. Simlarly, the HER2 receptor kPOEBES200HE22826

been shown to be overexpressed in breast, ovarian,

L b Fneekier NG, REAN. RNCASS IReSBulthas, B.,
25%@\/\%??‘89 Igg?)zhta eqeg%bdﬁglgr?%e b? tI%e HER2 roeceptor or
BosVihily’ AsidgpmaGi, Sgidmyant Ae, NddER] Lr, €vapetorkK.hBaleess Bovimderson,

j -t r effic i n_preclincal. a l'inical .
Vo aieel o) o) e b @, Cooies Piraf- e ar gpytyfecto
rédagtoﬁgﬁ;neﬂ@ An#ibdE E%a36% Wdlih cBR¥RaGET WaBCKpReint V. UIR.

treatment of tundrs that depend on signaling from
CricohéB(4ofp. A9 h62008¢ept ors. The ability of these

. [ i bi HER1 f . adds,. '
oot T I ARiGE o Bdla e mbeatds dhahis RRRATEEE bt R,
conehce iRk @ERMNeIS ed therein: Cobleigh, M A, Vogel,
C

. L., Tripathy, D., Robert, N _J., Scholl, S. . i
Fehr ditbatigseliferative, ysiapgiogenjc and/or asewsr peymeabifigredusing

Li ebe . I - o] p j j :
o 5 ey Byl AT iy P A ot
additibn RERCompiR@| ofiled invertionpowtyori moraotien sustanhes/and/or

HER2- over expressi ng netastati c breast cancger th has
S REANESs SHEh Com IRt EIENBILHRIRR AV EtHRY HQY ﬁt@ Y Esaus,

S AR 05 AR SHGAERE PG e

TR icotpoyndS.of tidpipentiorMnajRalso Bo eyl iRcomBinatine ssth kBown anti-

celiihatd iR agran g e Romoying AR Kymypied as o
fed dbnsaihsehibinalion prétiR&enipl Sy teiceHpolin® M ithie fivéefidmivithin
growth factor receptor chineric antibody C225 alone . |
thndpshge eagbilasstibeshbalpw [ang fhestharipharmageutggajly activerggep within
. 4-914 I e f ; :
N T S
keowh natempténce eyiotoxiaagamltssand Treataet j ipcloding eadistionewhen a
a&gi angi ?gen' c. and/ or vascul ar perneability reducing
COPQNAHEM {OrgRINRa4s W@P%rloﬁnﬂéf ore may be applied as a
sol e i) BRI @Ry oPhelRN diR¥ReY % is hbrmal PraRfled {0188 alcdnination of
conmpound of the invention, one or rnore other
dsfiyentntesofragtroentte traatreaeh patiegliwiih cantienilpmadicahepaolagy the

ot SR RSt Kbl bt MUhRAR Y o B,

a60MResRAcSanafor VA uldr @atmEbility reteing orep@uund defidedtteiein before
i nvention may_al so be useful in conbination with kno

mavthe: s@apyeradinteran ot remetherapy: SUA ROt FRY ey cover three
rﬁaﬂﬁké&g%ﬂ s%?ﬁ{e?%deﬁﬁca formul ated as a 15 fixed dose,
C

suc I'nation products enploy the conpounds of this
i nvergt)i on aniidryicgentdreedio sk evarlahy difftesd mdsbahibies Hwmahadse

t he ot her Jopar e%gg{,éf%,%‘é Jer e?ccé%rfp}/e? lig&?u%te, i\f\fh}bri]t'o?s of integrin

owvP3 function, angiostatin, razoxane);

(i1) cytostatic agents such as antiestrogens (for example tamoxifen,
toremifene, raloxifene, droloxifene, iodoxifene), progestogens (for
example megestrol acetate), aromatase inhibitors (for example

anastrozole, letrozole, borazole, exemestane), antihormones,
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its approved dosage range. Conpounds of formula | may
be used sequentially with known anticancer or

w@ydevaxsL agents and treatnment, including radP@El/U82003/022826

when a conbination formulation is inappropriate. 20

I'n the fi %hlﬁ%lggeéﬂ@éhg% t18‘gf{§%e‘ﬂg ot ExdnSp1B PlufRhid® mdetdnG e,

to use a co ation o nt for of treatnment
to treat baxah;tmnidlescmprmﬁohe ecatarey, LHRH apatiigahndasagong)s

the other_co t . of h t at t i
hadi t Lon (6% CRORBR EPyRUTerER e oL gnk GRSy BP0t rone
and/ or Va%&%ﬁ{z%x{%feg g nﬂgéﬁe)kaﬁqﬁﬁ%da%nhéﬁ% Hlransferase

defi ned herein surgery, radi of herapy
or chenot htibipyts, aﬁiuelhvaslnﬁmgemer(ﬁ)pyxmyleawdiomaemese 25
mai n cat egaor, f therapeuti

anti angi o@‘gHi’%oré f ot MIRI%%W@. q%%laﬂqse plasminogen
mechani s mélcﬁ&a%? £hR& fulionN&dh MBMLRLRRGT 6@ ffa@tbr function,

exanple, linomde, "inhibitors of integrin avl3
function, (mglgnswiéﬂtfaaprsnaczlo&@fmepxampls)ECdixfé?sH ata“wdet derived

agent s such a ties S

30 toremn REHL %fagf”b?ﬂ 1@? W%f tpfef%%(glpsucoa%{;? ]Tt(g%}g lude
progest 0geRswihi fator &ﬁﬂﬁﬂie@ gi‘&gﬁﬁhét@f re@egbaddjbodies such as
aromatase I nhibitors (for exa% anastrozol e,

| et r ozol e Aveiin® élPQé’aCléR@ﬁ@sﬁné it {GeHpyiRabk &rosina kipgse
2004/ 0097%115‘?1/ %&9&%&%@%@@ %&%Eé i%ﬁ%? \OGRNS,

anti andr ogens (T or exa utam de
bi caldif)a mad&prohy@ﬁmemlmmmmmb ek and Hﬁaﬂbanguunsﬂhsreaf; ds used
ant agoni st s (for exg} oser eline ace

| euprolidéy}! mexd taé aptyuetabolfigs Efor eXample antifolates
5a- di hydr Wk@%ﬁ@t?&a{ef ﬁﬁoﬁgﬁ‘ﬁﬁidﬁlefs RSt @ldré8bheil, purine and

farnesyltransferase 5 inhibitors, anti-invasion agents
(for exanpdenasiteainhlognes eytnas@arabmmldi:)t, dntercplagag antitumour

mar i mast at d..inhi bitor ur oki na g

acti vat or apﬁ{élé)ﬂf% % ?ﬁ’?ﬁ? ?ﬁthrél%ycf R Ig ‘ﬁ)(%)x?%&%&g gg&\/\f fpyeim,
factor fugtm&eln arﬁiﬂ@hb@rrgwmbxﬁyaﬁwr@acuncﬂnyda ﬁmrmmycm)
exanpl e E pl atel et derived g%r owt h factor P
hepat ocyt @l @Pff"&&t"%ﬁ( fog e AmpleHFiIpIAE srPrRlpiiye alkylating

growth f a%%@ﬁts H:p 1@%1&(%%19}%3? fcﬁ?ﬁé? harlﬁf: %Hltonfmbucﬂ

anti bodi es suc ast evaC|
Er bi t ux(r )bu(srmlghamg nyruﬂb;)hosplymmde rifosfanmds elthsmmebﬂ, thwtspa

and serine/t.hreanine ase h| bi t

anti prol i fABHEECYE AR hg %m%ar %ng)g}ﬁ 3&6 viddititne and

conbi nat i QR&iidekEPix0l @Spdétitiate])] TaxorREE® WoceRRe]) @8Y newer

such as antinetabolites (for exarripl e antifol ates
microbtubule agents such as epothilone analogs, discodermolide
analogs, and eleutherobin analogs); topoisomerase inhibitors (for
example epipodophyllotoxins like etoposide and teniposide, amsacrine,
topotecan); cell cycle inhibitors (for example flavopyridols); biological

response modifiers and proteasome inhibitors such as Velcade®

(bortezomib).

As stated above, the formula I compounds of the present invention are of

interest for their antiangiogenic and/or vascular permeability reducing effects. Such
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15 li ke nmethotrexate, fluoropyriinidines |like
5-fluorouracil, purine and adenosi ne anal ogues,

W@ 1089097184 ar abi nosi de); Intercal ating antit unoRCT/US2003/022826

antibiotics (for exanple anthracyclines like
cgﬂ?&fdﬂg lof 'tl%  inflHR @’ecé)@xecte@w BheEl1 Ty 8RAdd %g@ BF &ik&bse states
m tonyci n- dacti nony hramycin); platinum
ibbudinvgatdneers diabetes,gsaurigsis rlmuﬁmtmd aﬂhrﬂm ﬂ%@pMatSam))ma

aIk | ati ng 20 a ents for .exa en St a

TN COER o AGH B 1170 CRFBRPAcS (Y T DL A aignosis

a tfoﬁﬁlfxlﬁﬁré Qﬁee@b§ faBte %ﬁﬁﬁmaﬁdﬁ' a‘ﬂh%@ﬁlar dﬁ@és’e.ﬁh%@&h&d&ﬂﬁﬁ%ﬁnal
for exanple vinca al kal'oids |ike vincristine and

veaxlgprdEferation stialx ad dinbeticpateiapathyel ) Taxotere(r )

d I ' b t
(epgf c?r)g( %B Céﬁ% g@e cag)gg%rairé roﬁ%ur i éa? %grgglﬁ%s b]dmgtﬁe tr%%ment of a
V&Y bheaRets] m’éﬁﬂ'n%)ﬁ% i ndtoRAtcdapRMaFSIdWiIREDI tors (for
exanpl e eplpodoph otoxins |ike etoposide

and
t eni posi de, @ﬁ@mﬁlm@dudﬂéﬂn@ﬁ%@féh? blagden biepsi} golon, kidney,
inhibito ) g
F esponsel il e FEREy SRR ARLE peoph Bt Mindder,
Vel cade( byarypgunteagsidmach, @dviAsthgicad, edoalteyad skirg including
formula | conpounds of the present invention are of
i nt er est SYWMRESY CHRPERG ogeni ¢ and/ or vascul ar
permeability e 8 h &S 0 1ymbtid lindiBe MRt luding leukemia,
D0 000764 HERHEsRE FbashE 1y conpod?wéa%eof Fimg lenkemi
i nvent i oncwe lsyr@hmeym@kwk@mb@cu@elﬁ/mphobiaalwiﬁd@man%éeléf
di sease tat es din e d| abe S

TR G RRHARLS

r heumat o

obesity, | pﬁo&haaﬁ@wbap@h@hsﬁmﬁ@mtmﬁqyn@hmmorra
arterial restenosis, _autoi mune di seases, acute

i nf | ammat i on-hematapelsitistumps o sweloid aeass: wglugingpoute and
retinal d
et nopaf Ry R oR8lt kO G Bl Ankirfe an
formul a prangletyet Wukemid, he treatnent of a variety of

cancers, including (but not |[im.ted t the foll ow ng:
-carci noma, THEPEFRE ﬁ’@eSFWm&I‘ OB IBF%E%@ %IB%%@F fnd

col on, Kig@¥myoddrdtifia; | UNG, including small cell |ung
cancer, esophagus gal’'l bladder, 10 ovary, pancreas,
stomach, cer viwmors hftheiceitrab amép%méler ah nerveRs system, including
i ncl udi n nous _ce carC|no e

StF (8: a[ 86&11‘0% gltogla }%1'],]0&'11 d- Qﬁwlﬁ&]i}és a%{l&:

tunors o

-other tumors, including melanoma seminoma, teratocarcinoma,
osteosarcoma, xenoderoma pigmentosum, keratoctanthoma, thyroid
follicular cancer and Kaposi’s sarcoma.

Due to the key role of kinases in the regulation of cellular proliferation in
general, inhibitors can act as reversible cytostatic agents which may be useful in the
treatment of any disease process which features abnormal cellular proliferation, e.g.,
benign prostate hyperplasia, familial adenomatosis polyposis, neuro-fibromatosis,
atherosclerosis, pulmonary fibrosis, arthritis, psoriasis, glomerulonephritis, restenosis
following angioplasty or vascular surgery, hypertrophic scar formation, inflammatory

bowel disease, transplantation rejection, endotoxic shock, and fungal infections.
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acute |ynphocytic | eukem a, acute |ynphoblastic
| eukem a, B-cell [|ynphoma, T-cell |ynphoma, Hodgkins

wo geophantsd non- Hodgki ns 15 | ynphorma, hairy cePdT/US2003/022826
| ynphoma and Burkett's | ynphons; -hematopoi etic tunors

we%{%ﬁl d L EE‘E’S’H} i nel Udugg ‘F‘#{ syﬁgﬁgﬁéﬁ?wm

1e§ﬂ'09§9/ R1aB86¢itGn h %hk&?'bﬂhumhﬂ&i@éz@e@mep@nﬂh wirfdrmota Iyas,

I'ncluding fibrosarcoma and 20 rhabdonyosarco
mocumm foapopteme,ewﬂlrw usgfiylingbe fieHEieat ofrf@fwdgw@ﬂgebﬂt not

%ﬂh%%&g&%ﬁ% eerrelﬂgﬁrgov‘rég'v?ﬁf jofl {1861?%11 %Gut not
1irRiesH dUEPpeviras, e}ioﬁﬁﬁlﬁei} EpSiei-Baro siren §mdbmmrus>aad cad@roarras)

pi gnent osum Ker at oct ant homa, thyroi 5 fallicul
pr@‘eﬂm@@n ohAdDRAlsselPPBeRih B Nnfopisd fhGviat IR gpeases

(in¢ %nda ﬁ%ﬁut] 4t Jﬂﬁted(?(g H&s?e%ﬁ éftﬁg éiﬂhkﬁﬁlaﬁ)'éu@ E@ﬂohﬁﬁﬁlﬁé inediated

Itors can a as reverS|b e CytOStatlc
gl@ﬂ@ﬁﬂ@ne‘pﬁtlﬁh rheymdieid usbfits, psonatstsemﬂ-anemtmgdm\wﬂ diseape. and

a@é&ﬁ?@wﬁ%ﬁ%%sﬁe higsf RetBiragnoa R0 By FEM G no

1111‘5%58 {d Alzn %%9% ATDOYRRYI B meReM Parkihdhoditast,s,
atherosclerosis, pul nonary fi brosis, arthritis,

amyxﬂropehm leterallsolersisl miisitispigmhentosag snied) sBYssUlaF HFIRGNiaRg

CeFa%hﬁf fese ast X]iaﬁg%ﬁl);as g olggs;})lasﬁgg +@f%m|§ %ﬁfa&ﬁ@ﬁl@hﬁa §5&Abmic

mﬁlfr? @%cﬁfgda&dt@ fyogirgll inficti@ndatakeiand sepecksioangufyungal
ections. -17 WO 2004/ 009784 PCT/ US2003/ 022826

argayithyoim adhestscliemsi loxin-ingaged; of dlroBolge g Y5 fiseases,

Igﬁglto%iscaf'?hs%eﬂ Q&lﬁgb&t dof Hﬁﬂ%ﬁ %o bl%oﬁféea'héﬁm arldhpBastic

Sar | seases. npoun s of formula [, as
aneDd b, ﬁb@n&ranifve alpsepﬁes sf the musbﬂllohielqjglg&&tbm (inclyglng but not

treat nment of cancer cI udi n
IiHEL & Dy NoRbanaoy e Aahoskibls SEeb Bieoss
m%lt?ﬂ: %‘ﬁéﬂ&&s Dttindyadiscasdsi At c@fbet Paiier pevi rus, poxvirus,

tein-Barr virus, Sindbis virus and adenow ruﬂ,
pr evéhe compotndajoberesiec] ap feneeially usgyl infregimpesy of tumors
i ndi vi al s.. aut Qi ise tind 8k t
hgving ?é&gl‘rlxtlgmge%ct Ok 13% lﬁl‘éasc’e a?c%l%ﬁtg s(l?fggéu g@blg gltnggll n?ru gencrea ic
tuiests aBgdhe @drﬁﬁ\i@tﬂa’uﬁm 6Dehctompc$1tmnf(en araombnhaam)mf ithe @ompounds
gsorl asi s, inflammt or%1 bowel disea i mmune

T etian e iare ARt ALrE G RErD e Aoy e
(inc bégr} s egéjé(ijf 08hu12 @ nla B'Hlsto% Js@ﬁﬂr?ﬂh@ it Bt cht Of $I8&SE&s other

Al DS-T mentia, Parkinson's disease,
than cancer that may be associated with signal transduction pathways operating

through growth factor receptors such as VEGFR-2 and FGFR-1.

The compounds of this invention may be formulated with a pharmaceutical
vehicle or diluent for oral, intravenous or subcutaneous administration. The
pharmaceutical composition can be formulated in a classical manner using solid or
liquid vehicles, diluents and additives appropriate to the desired mode of
administration. Orally, the compounds can be administered in the form of tablets,
capsules, granules, powders and the like. The compounds may also be administered

as suspensions using carriers appropriate to this mode of administration. The
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anyotrophic |lateral sclerosis, retinitis pignmentosa,

spi nal muscul ar atrophy and cerebellar degeneration),
wop@hoayspl astic syndrones, aplastic anenmi a, iBCHE81003/022826

injury associated with nyocardial infarctions, stroke

and reperfusiqn.i.njur rr ' j
BRI B gt Eiiip oYl of ot 536 300 bR Faay.
prORIEH P 1R tHaal200 nfPases, (i Ashpridege biih 2ot divided ddses.o

chronic anem a and aplastic anem a), degenerative

di seases of the nuscul oskel etal system (including but

not limted to osteoporosis and arthritis)

aspirin-sensitive rhinosinusitis, cystic fibrosis,
mul ti ple sclerosis, kidney di seases and cancer pain.

The conpounds of fornula | are especially useful in

treatnment of tunors 20 having a high incidence of

tyrosi ne kinase activity, such as colon, |lung, and

pancreatic tunors. By the admnistration of a

conposition (or a conbination) of the conpounds of

this invention, devel opnent of tunors in a mammali an
host is reduced. Conmpounds of fornula | may al so be
useful in the treatnment of diseases other than cancer
that may be associated with signal transduction

pat hways operating 25 through growh factor receptors

such as VEGFR-2 and FGFR-1. The conpounds of this

invention may be fornmulated with a pharnmaceutica
vehicle or diluent for oral, intravenous or

subcut aneous adm ni stration. The pharnmaceutica

conmposition can be formulated in a classical manner

using solid or |liquid vehicles, diluents and

additives appropriate to the desired node of 30

admnistration. Oally, the conpounds can be

adm nistered in the formof tablets, capsules,

granul es, powders and the |ike. The conpounds may al so

be adm ni stered as suspensions using carriers
appropriate to this node of adm nistration. The -18 WO

2004/ 009784 PCT/ US2003/ 022826 conpounds may be

adm nistered in a dosage range of about 0.05 to 300

ng/ kg/ day, preferably less than 200 ng/ kg/day, in a

single dose or in 2 to 4 divided doses. -19 WO

2004/ 009784 PCT/ US2003/ 022826 Bi ol ogi cal assays

VEGFR-2 and FGFR-1 Ki nase assays: Reagents Fina

Concentration 5 Stock Sol ution VEGFR-2 FGFR-1
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Tris pH7.0 20 MM 20 MM BSA 10 nmg/m 25 g/m 25 g/m
vC1i2(1M 1.5nM 0.5mM Md 2 (1M ---------- 0.5 mM 10
w@I04009%4 0.5 "M 0.5 MM Enzyne Stock in 10%gl pCEUS1003/022826
ng/m) 7.5 ng/rxn 30 ng/rxn Poly glu/tyr (10 ng/m)
75 g/m 30 g/m  ATP (1nM 2.5 M1.0 M ,y-ATP (10

jCG/l1) 0.5 GCG/m 0.5 CG/m 15 Incubation m xtures
Bﬁ@i&yg@ga&@r VEGFR-2 or FGFR-1 assay contain the
Syntheti c substrat ly glu/t (4:1), ATP,
ATP-'y-33P and¥ 2 and i GIR; MSEBSSANBY [ or  My++,
DIT,.. BSA, and Tris buffer. The reacgt; |rSedtfitiohat ed
Reoa@e%taditi on of enzynme and after 6 I{r}lﬁﬁﬁnggﬂtg%t room
sthewrpsludbare is termnated by the aWBGERed of FGERI0%
TCA to a final concentration of 15%@. I nhj bi tprs
Tag pHEbught to 10mMin  100% DVBO. 208%%Gys ar epar ed
' Il format in quadruplica npoupslge/nar €
B4R DBy 500 1 100% DO and t hes YET T Barerat or
Madlj nal) DMSO concentration of 10%.510ML ar e0-2dd¥d t o
rows B-Hin a 96 well format of 10% DMSO Zﬁslgnl?lf
Mgbhpo¥Yl i s added to row A at a concénttation ol d
D

?'Iqli' than 25 running conditions. gleaw areg.s mM
ransterred to each row fol l owed by six serial

Enliyint $tonls ind A%glpiexdl@ mglnd) at r ow F.30e/txnar e30 ng/rxn

di scarded. Row Gis a control with_nno ,conpo d
Polyglpyr S 10he ound and no enzyne 750%@& ﬁ%ﬂn@ and

H@te are delivered using a Toiagee Quadipaum

A??giu on. Plates are covered with sti c&y pl ate%ps,
viaTgubapedupt 27C for 60 minutes, 305 pAimf hef. Saetignl
precipitated with TCA for 20 mnutes on ice. The
precipitate is transferred to UniFilter-96, G-/ C

m cr . h5186Ed for VHTHEE 2Qr FeATK @hskay contain the
Fi l tgr%k}g%tg&’h%i;ﬂ@e}gsf%ﬁmgctlﬁ\l/i ty is det er m ned gy. ' -
sytiRdHc suBsthangpolh glu/tye, q# or ATRIATRG- XIDaRDOH @ 00T8ining Mn

PCT/ US2003/ 022826 di tivit [ .a.P ..
oot R0 Sea O REL e b B2 BBl Pl o
e@éﬁl@%@' e @%gflﬁ% | CH 986 M mBRaRck tdthlindtsdt By @RckdTioh od

ter mcroplates. )
30% TCA to a final concentration of 15% TCA. Inhibitors are brought to 10mM in

[\

100% DMSO. Assays are prepared in a 96 well format in quadruplicate. Compounds
are diluted 1:500 in 100% DMSO and then 1:10 in water for a final DMSO
concentration of 10%. 10 L are added to rows B-H in a 96 well format of 10%
DMSO. 20 pl of compound is added to row A at a concentration 5 fold higher than
running conditions. Ten pL are transferred to each row followed by six serial
dilutions with mixing, and at row F 10 UL are discarded. Row G is a control with no
compound and row H is no compound and no enzyme control. Enzyme and substrate
are delivered using a Tomtec Quadra station.

Plates are covered with sticky plate tops, incubated at 27°C for 60 minutes,
and then acid precipitated with TCA for 20 minutes on ice. The precipitate is
transferred to UniFilter-96, GF/C microplates using either a Tomtec or Packard

FilterMate harvester. Activity is determined by quantitating the incorporated
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The instant conpounds inhibit VEGFR-2 and FGFR-1
ki nases with 1C50 5 val ues between 0.001 to 10 M

woe@heea7ed conpounds have | C50 val ues | ess t haPCT/0SBNG/022826

These conpounds are sel ective against VEGFR-2 and

rEdbRiibick HEE?% Pa%%@' éCoJﬁl@f \Iﬁe % iTHBACE N Bl lowing

agal nst ases 10 ki nases.

tcadduidnyofadamiossint-20 esektkﬂ s eschi dneﬁ 2l df&thdﬁbér

Prep%tati on Certain conmpounds of fornula | may be
HEERded according to the following schenes and the

knowlgd g o com o@ﬂﬂs lllfﬁglt 'VEGIEI@—ZaaBH FGER- ﬁ’klnases with ICso

tenperatures ar egrees Cel sius (C) unless
vahieebstiween 0.001 ttal(bﬂM Refpzd abmpeurdds \navs ECfpivaksies [eRPjhan
HPLC purifications were done on C 18 reverse phase
O3RM. col utms using water /nethanol mixtures with 0.1%
TFA as buffer solution. Al of the synthesized
conmpounds were characterized by at | east proton NWR
and IGebfcompoundngrewelektivrgainst ¥ACGTReNand FGEReI giaiec

extract_was dried over magnesi um sul f 0 ( ),

CHAYESSs THSH DRTHRHIBURLIHVEE agap H%Woaﬁﬁ%énase%& and Src
Vv onmonl y used reagents.

R A R o BV T T sobut yi &l Urm nam

hydri de, BOP reagent; benzotriazol -

1-yloxy-tris(trinet h§ amdwo) EhosEhonl um

hexaf | uor ophosphat e, S L ane, K2Q03;

POt agRiridlR &REJIANA &% folihla IQﬁ’éﬁ%&'ﬁﬁrm sHcexdisteso R Eollowing

di cycl ohexyl "25 car bodi i m de
s¢heotisrmat itiyd lmﬂwri@igecqéybhy siglled nythe artbodi i mi de

hydr ochl| or t er t: ..

nylr O tsgiRs s s e SR CURGRT 59 Gfiest RE iy ipdicated.
P@éﬁa?a[t%qi{&@%é PﬁﬁHeQRW ﬁer@Sﬁﬁﬁlcaﬂsﬁsaw&e ld8hOBE (187&RIe phase
acid, NaHCO3; sodium bicarbonate, HO ; hydrochloric

(RB) eplumpysing wateq @@amlurmxamwﬂw &1 TF Amsrdnffemgolution. All of
QS ed PbadS WP RLERAATL RS ot £t Viojon AR and LerMS.

rum Su

Diirﬁfghyérka@mﬂ ir€aR b }zﬂe&irgam@%’ﬂﬁact was dried over magnesium sulfate
d| phenyl hosphoryl azi de, DVMF; di nethyl formam de,
g5 O, dinleshparargh aterwise. Wo 2004/ 009784

sch-Sr/ g%qul%v%%g %gﬁevéﬁt]ﬁé@re Ls& 0P t%nmlﬁggéd‘%ageﬁ%x NMM;

yCcl ne ester Base
N-methylmorpholine, DIBAL; dusobutylalummum hydride, BOP reagent; benzotriazol-

1-yloxy-tris(trimethylamino)phosphonium hexafluorophosphate, DCE; dichloroethane,
K,COs3; potassium carbonate, KOH; potassium hydroxide, DCC; dicyclohexyl
carbodiimide, EDCI; 1-(dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, RT;
room temperature, HOBt; hydroxybenzotriazole, DCM; dichloromethane, CbzCl,
chlorobenzoyl chloride, mCPBA; meta-chloroperbenzoic acid, NaHCOs3; sodium
bicarbonate, HCI; hydrochloric acid, TFA, trifluoroacetic acid, NH4Cl; ammonium
chloride, DIPEA; diisopropylamine, Et;N; triethylamine. Na;SOy; sodium sulfate,
DEAD:; diethyl azodicarboxylate, DPPA; diphenylphosphorylazide, DMF; dimethyl
formamide, THF; tetrahydrofuran,

21-



10

15

RNHR1 Rl i step 1 Ostep 2 HO-- 0 2 3 R2X YR3 R3Y
OH Amnating agent O Formam de NN step 3 R7 N O -

wee@pod7BRX \ NN '"R6 NI-12 Rl 4 5 R3Y X1 RAQ/ESTRA42022826

POX3 R3Y step 5 RX\ N NJ~R6 step 6 RRX N \ N~ RL N
R RL 6 7 X1 = hal ogen e 5 The first step is
acconpl i shed by the reactsfsc%lﬁl%ggl an optionally
substituted malonate (1) such as where XR2 is an
ester and YR3 is nethyl, with a glycine ester in the
presence of a mld base_to gbtain conpound 2. Step 2

10 ound 2 of this &8 ¢an then be cycl R2ed i R®
RE Sﬁgnc@ycjheastblase, sfich as pd@asssi um o
terff - butoxide, to obtaig! und—3—Step-3 H1

RY t 3 of Ll $ schemeyis Jreact edstaph an ami naEi NGy
reagent, such ggs 15 hydraxyl ami ne- O-sul f oni ¢ aci oro

chl ofoam ne, in the presenge f a base such as KO3 or
sodi um hydride to formthe product 4. -22 WO
2004/ 009784 PCT/ US2003/ 022826 Step 4 The conpound 4

of this scheme i®Xgycli¥Red by treatment with fR3Y mani
| Mminating agent /Z—g\(o Formamide
R1
N

tep 3 | — step 4
step NH, 0 P

POX; XN
step 5 ~ /)\ 6 step 6

X4 = halogen

Step 1
The first step is accomplished by the reaction of an optionally substituted

malonate (1) such as where XR? is an ester and YR? is methyl, with a glycine ester in

the presence of a mild base to obtain compound 2.

Step 2
Compound 2 of this scheme can then be cyclized in the presence of a base,

such as potassium terz-butoxide, to obtain compound 3.

Step 3
The product 3 of this scheme is reacted with an aminating reagent, such as
hydroxylamine-O-sulfonic acid or chloroamine, in the presence of a base such as

KOH or sodium hydride to form the product 4.

22-



the presence of a base such as sodi um nmet hoxi de in
MeOH with heating to formthe product 5 of Schene 1.

WG 2@uem78 The conpound 5 of this schenme is hal PgENS10031022826
for exanple, wth phosphorus oxychloride at el evated
$eprerature, to formthe product 6 of Scheme 1. 10
Step 6 The conpound 6 is reacted with an am ne such as
an anThe cmmpoamd 4 aphlgm ethenieris ayrlized g;atrmtrr@ot wieth fornsmugte in

acetoni.tril t. 7 of
& EREE O s anrCh 5 Yty oo b NRBR N bl o frm the
@&&gr@,&nsmerﬁ@lN Peroxide H3000C N Me N Rs step 1
N, NR6 step 2 RLRL 1 2 Conpound 7 of Schene
5 1R4142R41R42 \ZIR\Z M Alkylation M HOmN '|
ﬁ\egstepSRZONRNRs RLRL 34 Step 1l A
Prpound 7 of Schene 1 wherein YR3 is an al kyl group,

s uch Bige dveiptyihd 5 oZ@higBeheXidds BalOLHhated, BN eRShfle, witBPph&horus

treated with a nucl eophile such as nethyl
oxychloride at elevated temperature, to form the product 6 of Scheme 1.

10 Step 6
The compound 6 is reacted with an amine such as an aniline, or a phenol, in an

organic solvent, such as acetonitrile or DMF, to form the product 7 of Scheme 1.

Scheme 2
15

41 42
R"_ R

SN Nucleophile Peroxide
H3COOC
N\ N\N/)\RG step 1 step 2
R!
1
Compound 7
of Scheme 1
a1 42
R \Z/R
Alkylation Me,
2 =7 "N
step 3 R0 N\ N_ /)\ 6
N R
R
4

Step 1
A compound 7 of Scheme 1 wherein YR? is an alkyl group, such as methyl,
20  and XR? group is an ester, can be treated with a nucleophile such as methyl

magnesium bromide or methyl magnesium chloride, at low temperatures to afford

-23-



magnesi um brom de or nethyl magnesium chloride, at |ow
tenperatures to afford -23 WO 2004/ 009784
weEFOnA82e0N3/ 022826 conmpound 2 of Scheme 2. StREI/BESZ0E022826
conpound 2 of this schene can then be treated with a
ﬁ@ﬁmt 0§§§£ $ 95 hydr ogen peroxi de or sodi um
orate in e presence of a Lewis acid, such as
boron trifluoride, at |low tenperature to af f or d
Fhenolic compound 3 of Schene 2. Step 3 Al kyl ation of
phenolic group of conmpound 3 of this schenme with
an  #. al ¥J)lﬁ¥dbf9f ﬁ%%@ﬁ rSGR tﬁ? @aﬁ@& hane ﬂe?oxtn'ihesuch as
preséence o ase, suc as so ydri de woul
5 hadibgedparoxide onsbdAumfpeBbotunin the pmsmme mﬁtallwe\hs/amd om@hwﬁ d

3 can_be, treated with a C nder
bergRdT HpeRs, aﬂgwetemﬁele%&ﬂ% ‘%Pg"rﬂi’ ﬁomgf’s%ig ngaEme 2.
stirred in the presence of triphenyl phosphine and
DEAD to obtain conpound 4 of Schenme 2. -24 WO
Sﬂ@ﬂﬂ/009784 PCT/ US2003/ 022826 Scheme 3 R41 R42 R41

Ct ep TN RpAGTOLE afyh o ERRBGTRL? BFieiely Bl ey
10 @ﬂaﬁhgﬁgerﬁ%&cl%%mﬁmbtharﬁﬁ tHeapBSicd of 2 bikeNsudhMssbdipm3
hydride would afford compound 4 of Scheme 2. Alternatively, compound 3 can be
treated with an alcohol under Mitsunobu conditions where in compound 3 and an
alcohol are stirred in the presence of triphenyl phosphine and DEAD to obtain

compound 4 of Scheme 2.
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2 3 wherein X = NR10, NR11CO, NR12CONR13, NR14COO,
NRL15SO2, NR16S02NR17, as descri bed herei nbefore. Step

wa2®40mmpound 1 of Schene 2 is converted to car@DKy1008022826

acid by treatnment with a base such as aqueous KOH.
This acid undergoes Curti kghémanr angenent by treat nment
wi t h di phenyl phosphoryl azide in the presence of an

al cohol, such as benzyl alcohol, in an organic

sol vent, such as 1,4-dioxane, to afford gonpgund 1 of
this scheme. RO\SPep 2 Deprotection of fhe_darbamate

i when optionally m%tect&d by
groups such pobenzyl oxy (Chz)y b gePepriotaction
over BR°aout such “ag , pal | adh unnie afif or g compourd™
2 of this scheley” 15 Step 3 TRE amf no group”of tep
conpound 2 (%mﬂcfﬂnﬁ 4schene is acylaed, for exanple, by
treat ment viflddh@near boxylic acid in thelpresence of a
coupling agent such as DCC, or is sulfonylated, for
exanple, by treatnment with a sulfonyl chloride.

Al ternativel ygsit h@gs2 am no group of conpgund grzof this
schene isR kyléz’ed with alkyl halid or 20 under goes
reductive amg natjon with -25 WO 2004 978

PCT/ US2 q\gl 26°N al dehydes— t he,_pr ceNof a
reduci ngz g N\s;ujch as seghiam cya'?]é 0 \dl;ine or

sodi um borohydrie. Scheme 4 5 R3Y Xi d BBY ORd -- N
N agent ReOO2 ReOOC \ N,N step 1 \ NON8/ step 2
Conpound 6 1 of Schenme 1 R3Y ORd R3Y ORd 1) peracid

wherein X = NR'?, NR''CO, NR'2CONR"3, NR'*C0OO,
NR15302, NR16802NR17, as described hereinbefore.

Step 1

Compound 1 of Scheme 2 is converted to carboxylic acid by treatment with a
base such as aqueous KOH. This acid undergoes Curtius rearrangement by treatment
with diphenyl phosphoryl azide in the presence of an alcohol, such as benzyl alcohol,

in an organic solvent, such as 1,4-dioxane, to afford compound 1 of this scheme.

Step 2
Deprotection of the carbamate group is achieved, when optionally protected
by groups such as carbobenzyloxy (Cbz), by hydrogenation over a catalyst, such as

palladium to afford compound 2 of this scheme.

Step 3

The amino group of compound 2 of this scheme is acylated, for example, by
treatment with a carboxylic acid in the presence of a coupling agent such as DCC, or
is sulfonylated, for example, by treatment with a sulfonyl chloride. Alternatively, the
amino group of compound 2 of this scheme is alkylated with alkyl halides or

undergoes reductive amination with

-25-



N[O1\ 2) hydrolysis IN HO NN step 3 HO N, NJ step

4 2 3 R3Y ORd RB3Y ORd Al kylation H+H N HO\ NMNJ N
wGeL@p/oe7R20 N. N~ step 6 4 5 R3Y OH R41\ ~R42 PEBYSX03/222826

NRO\ NN Nstep 7 RRON, N 6 7 X1 = halogen Rd

— — . i
Bef08 bR 5f o RAHER AR RucirhE ol FREROR SR or
sddiuhObgrokydriden, for exanple, by treatnment with
phenoxi de or net hoxi de anion. -26 WO 2004/ 009784

PCT/ US2003/ 022826 Step 2 Reduction with a reducing
agent, such as diisobutyl glypy,oym hydride (DI BAL), in
an organic solvent, such as toluene, affords the

5 al cohol 2 of this scheme. 5 Step 3 Oxidation of the
al cohol is aghieved by treatnment of conpound 2 of this

schemsy forxexarrpl e, Wwth manganegeydi o Rfe ( MO0Zpduitling
an el evate grperature in an orgam.c I\}/ent, g6t
®SObOHAENE, | -

R°00C
NG step 1 N\ N\N/) step 2
Compound 6 1
of Scheme 1
R3Y ORd R3Y OR¢ 1) peracid
[0] o 2) hydrolysis
= ~ N S — ~ N S —
HO N\ N\N/) step 3 H N\ N\N/) step 4
2 3
d d
R § Alkylati R )
ation +
N\ N\N/) step 5 N\ N\N/) step 6
a 5
a 42
3
] SN — R%Y
S L N
N step 7 RO—\_nN.
“N
6
7
X! = halogen

RY=R®= R® described hereinabove

Step 1
Compound 6 of Scheme 1 is converted to an ether (etherified) at the 4-

10  position, for example, by treatment with phenoxide or methoxide anion.
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10 Step 4 Treatnment of conpound 3 of this schene with
an oxi dant, such as m chl oroperbenzoic acid (m CPBA),
WO pooakowwsgani ¢ sol vent, such as di chl or onet haneCT/{EX0N)/022826
foll owed by aqueous hydrolysis with a base, such as
Sty 2 Assi um bi carbonate, affords the hydroxyl conpound
47 15 Step 5 Al kyl ation of the phenol group in
conpReductbnwiittha sedueing @gq:mmmph g da@é)nty,lalummtlﬁl hydride

S RIEASR b %o ST R 345023 Mo

Hydrol ysis of conmpound 5 of this schene is achleved by
treatment with an acid, such as agqueous HCl, at an
Sé¢ne3at ed tenperature, to afford conpound 6. 25 Step 7

xel ofc L his.s rt t
ot no PR et RE SRR GS PR kR By pRle YRt
s eorkexam: Rg% %m&ﬁ:&&&a&&&%@m% CRZB26 termlnﬁm in
5 R3YO C R3Y 0 HO Coupling Alkyl anion INH D NINHN

2B {OBFANIC @anu@’t?@ﬁ(’@en%onpound 5 of Scheme 1 1 R3Y O
R47\ ,R42 See Schenme 2 RBY ZINH N N ON/JI step
30 N' N-

Step 4

Treatment of compound 3 of this scheme with an oxidant, such as m-
chloroperbenzoic acid (m-CPBA), in an organic solvent, such as dichloromethane
(DCM), followed by aqueous hydrolysis with a base, such as potassium bicarbonate,

affords the hydroxyl compound 4.

Step 5
Alkylation of the phenol group in compound 4 with an electrophilic agent,
such as iodomethane, in the presence of a base, such as NaH, at from 0 °C to 100 °C,

affords compound 5.

Step 6
Hydrolysis of compound 5 of this scheme is achieved by treatment with an

acid, such as aqueous HCI, at an elevated temperature, to afford compound 6.
Step 7

Compound 6 of this scheme is converted to compound 7 using procedures

analogous to those described in Scheme 1.
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23 C, D= M, OB, NHNH2, H, independently Step 1 5
Conmpound 5 of Schene 1 in which XR2 = carboxylic acid,

W@ 2004069784 eated with an am ne such as anmmoni aPCINPS2003/022826

0- di et hyl hydr oxyl am ne or substituted hydrazine in
the presence of a coupli 8ghagrns, such as

di cycl ohexyl carbodiiinide (DCC) to obtain conmpound 1
as an am de or a hydrazide. 10 Step 2 Wen the am ne
used in Step 1 is N O dinethy|hydroxy amne, the

resulfY\ng on'poungﬂglat Ig1|be trgaf@ I\;SWS'OE%%@@"E‘%B

agHRt umP
Ste \COo ond20 is sch cgn be converted
4 ; %N? 28 WP 2

t o%onmpouniN3 as deskiibed i® Scheme
2004/ 009784 PCT/ US2003/ 022826 Scheme 6 C Ray o
DehytPMRoMBHSRBY O DN NH NH O N N step 1 N C - -

st ep®*M&bpound 1 of scheme 5 1 R41 R42 O\ /R R3Y
1) dehydration Ray z HN NH 2) Scheme 2 N N HN N~N) N~
NNJ ~NH step 3 Me Me 23 C D= M, Ok, NN, H,

|ndep§ndentdy Step 1 R R
M See Scheme 2 Ry z
= NH E—
eV i WN
N step 3 S N\ N\N/)
2 3

C, D = Me, OMe, NHNH,, H, independently

Step 1

Compound 5 of Scheme 1 in which XR? = carboxylic acid, can be treated with
an amine such as ammonia, N, O-dimethylhydroxyl amine or substituted hydrazine in
the presence of a coupling agent, such as dicyclohexylcarbodiimide (DCC) to obtain

compound 1 as an amide or a ﬁydrazide.

Step 2
When the amine used in Step 1 is N,O-dimethylhydroxyl amine, the resulting

compound can be treated with an alkylating agent such as methyllithium, to obtain

compound 2.
Step 3

Compound 2 of this scheme then can be converted to compound 3 as

described in Scheme 1.
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5 Wien the amne used in Step 1 of Schene 5 is
ammoni a, the resulting conpound can be treated with a
waledwymoesd ng agent such as phosphorous oxychl orCTES2008/622826
obtain conmpound 1. Step 2 10 The conpound 1 of this
schenme can then be treat elpdnhded strong acid such as
sul furic acid in an al cohol such as ethanol to obtain
an imdate which then can be treated with a
substituted hydrazi ne, such as nethyl hydrazine, to
obt acngiyonpoifnd 2. Step 3 15 Thegepnpound 2 of this
be DEP¥BHRN wi t h a dehydratipg agent
S 25 Hh T
Ne.

Hous—oxychiori de,yd.a/obt ai n'\H

| or oBtPdat e whi ch  wh Nt,qéjat ed FPeher
with an appropriate aniline or phenol can afford
conposigbundafof t his schene as descri beg in scheme 1.

- 29 sBe@@®4/ 009784 PCT/ US2003/ 022826 Scheme 7 3 p
Acid GR Y see Schene 2 H2N-NH NH p NH R3eNN ep 1 NN
NN) step 2 st Conpound 1 of 1 Schenme 5 R41 R42 Z G
R3Y G = substituted nethyl or nethylene or IIR‘B\I,N42

substgyut ed®ni t r ogeny ehjdiafibh t ut ed sul fuset c. ZN-N
N. HN  2)St &HV\hen hﬁé‘cr@mefie used in l§t|@p \of ene
5is Qr zirﬂa, the resulting [N
N_ = > N NN »
HN_ N step 3 \ N
NH Me
Me/ 2 3
C, D = Me, OMe, NHNH,, H, independently

Step 1

When the amine used in Step 1 of Scheme 5 is ammonia, the resulting
compound can be treated with a dehydrating agent such as phosphorous oxychloride,

to obtain compound 1.

Step 2
The compound 1 of this scheme can then be treated with a strong acid such as
sulfuric acid in an alcohol such as ethanol to obtain an imidate which then can be

treated with a substituted hydrazine, such as methylhydrazine, to obtain compound 2.

Step 3
The compound 2 of this scheme can then be treated with a dehydrating agent
such as phosphorous oxychloride, to obtain an intermediate chloroimidate which

when treated further with an appropriate aniline or phenol can afford compound 3 of

this scheme as described in scheme 1.
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5 conmpound can be treated with an acid such as
di fl uoroacetic acid in the presence of a dehydrating
wageanogsch as phosphorous oxychl oride, or a PCT/US2003/022826
substituted acetimdic ester or phosgene im dinium
chloride to obtain con‘gy% = Step 2 10 The conpound
1 can be then converted to celozpound 2 as descri bed
before in Schenme 2. In addition, other conpounds of
for mgbga | y be prepared using pregedur@s generally
t :’h?{:bSki | 1ASH i n thewir . \n palti culsee Scheme 2
| es—15—provi de iti it heds—for——
pr gpar i Nc.gﬂlpoundssﬂ;io 1t his irm\PL ti NIh&J i nV&#R 2 on
wi Il now be further described by the folYowi ng working
exysrlpsind 19hi ch are preferred enbodi ments of the
I N\&RRérh®H. These exanples are ill ust rhtive rather
than limting, and it is to be understood that there
may be ot her enbodinents that fall within the spirit
and scope of the invention as defined by the clains
appended tré¥fetB*? 20 -30 WD 2004/ 009784

PCT/ Usgﬂp?’/ 022826 Exarrpl € (} =|§|ubs |tLC|E'é|§ me%ygc;pm'élthﬁlenm
i i tituted sulf fc.
2 M6t hyl - | H i ndSPSEUIRd iegen TSt Ry Y rol 0

11 4{ riazin-6-ol A

4- Chl or o- 5- et hyl pyrrol o[ 2, 1-f]

[1,2,4]trisazi ne-6-carboxylic acid ethyl ester A

m xture of

4- hydr oxy-5-net hyl pyrrolo[2,1-f][1, 2,4]triazine-6-carb
Stepyd ic 10 acid ethyl ester (60.0g, 271.2 rnol, for

preparation Rhes : b

( 30. hneit_l,tﬁ%?él.en% u\én\f%%ogtéés%élsfsopr%%&f@?ﬁ/@gﬁt}hﬁﬂﬂ%%. 7
cﬂﬁ?oﬁlﬂ%aﬂm&e ltdeatet] RvithodreidesucB @O difluprowastihaad sdthe presence of a

refl

ux under argon fo ) o
dehydrating agent such gs phosp{lor%gs cr)]xy%ﬂl%ntdg,eor} acs%glstﬁlqteh Qcetimidic ester

or phosgene imidinium chloride to obtain compound 1.

Step 2

The compound 1 can be then converted to compound 2 as described before in

Scheme 2.

In addition, other compounds of formula I may be prepared using procedures
generally known to those skilled in the art. In particular, the following examples
provide additional methods for preparing compounds of this invention.

The invention will now be further described by the following working examples,
which are preferred embodiments of the invention. These examples are illustrative
rather than limiting, and it is to be understood that there may be other embodiments that

fall within the spirit and scope of the invention as defined by the claims appended hereto.
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roomtenperature. The m xture was concentrated on
rotovap and the residue was diluted with
‘Wwale@hlom7enet hane (1000 nl) and col d sodi um bi CBCDUSHDEF022826
solution (300 15 nlL). The resulting m xture was
stirred at roomtenperature LeO{ 10 mn. The separated
organi c | ayer was washe WP tol d brine (300 ),
dried, and concentrated in vacuo. The crude materi al
was purified by chromatography on silica gel eluting
wi t h di chl oromet hane to provi de tthe desired conpound
(64.8 g, 99% as a yellow SoNdN
4- Et hoxy- 5- et hyl pyrrol o[ 2, /
[1,2,4]triazine-6-caxboxyli cyacid ethyl ester To a
sol ution of conmpound ofl_t higs exanple (23 g, 96 mmol)
in tetrahydrofuran <6 DN under argon at 0 C was
added sodi um et hdXi LN e;dhanol 25 (21% ww, 43 ni,
115.2 nmol ) dropwi se ove™N'20 min. The reaction was
stirred at 0 Cfor 1 hr, diluted with ethyl acetate
and washed wi th amoni um chloride solution and brine.
4-Th Bk 6 2RinotHydI &l -intto-5eiloseytkS-wethydpinralogdil-£H &, 2 4iazin-6-ol
residue was purified by chromatography on silica gel
eluting with dichloronethane followed by 50% et hyl -31
4.Y0 2004 A0S AAARTTAERPORHNEAMiasiesb aheboxylineuidrely]
to provide the desired compound (23.5 g, 98% as a
whi testesol i d. LC/ M5; (MrH) + = 250.17 C.

(1, 2 ol R BpERibRodp Lt e it
S 1 i e S e
otilo Ot G2 h mEAARE] GHFOPTIRA - HB L P Yl oD
in 3‘{’1:”%}%? (%85 \?I\éLWz@ HeQreli 89 @hrg @gﬁ%@%&ﬁor WR @@ pldh cooled to

continued fo he reacti on was
rofithaBebedtiy. Ehenmiviturn vedslcongaératedsinupiayap aRdithexeH U e

W th ethyl acetate. r.gani c. | |
it with i e DR ate AR i Pl BEERAD Sl 600
mjégf%@fé SRR OMRErd %8s irreiQPWona sentpeyabiednr 1G i dhe

;EME§+:2361D_ , . ated
sepattadorgariic myehyhpyashed ofith cold rine; (390 Ayl i gnd cqgjeenirate
. m xture of dr ' 3 ilié8 g8 elutin
et SheCmoy St el p B PRIyt Bradnffbn s2iET e g
with dicdidkdmeniahe Wagosid teattsia¢d Gnipdund (608 @ HO%) as awgdlow

then cooled to -20 C and a solution of Conpound C of
saligh s exanpl e (30g, 129.5

B. 4-Ethoxy-5-methylpyrrolo[2,1-f] [1,2,4]triazine-6-carboxylic acid ethyl
ester
To a solution of compound A of this example (23 g, 96 mmol) in
tetrahydrofuran (0.6 L) under argon at 0 °C was added sodium ethoxide in ethanol
(21% wiw, 43 mL, 115.2 mmol) dropwise over 20 min. The reaction was stirred at O
°C for 1 hr, diluted with ethyl acetate and washed with ammonium chloride solution
and brine. The organic layer was dried, concentrated and the residue was purified by

chromatography on silica gel eluting with dichloromethane followed by 50% ethyl
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mmol ) in dichloronmethane (1.45 L) at -15 C was added.

The reaction m xture reached -3 C, and then cooled to
WO 20®009784 t hi s m Xxture was added a saturated BOI/U$S1005022826

of sodiumsulfite with stirring. The resulting m xture

s.extracted wt.h. et t lid.
oG E AR B i R B e S oA B35t bR fh e s0
LTS, (VAL MEDSAMHH) + = 198, 2 E

6- Benzyl OXy- 4- et hoxy- 5- et hyl pyrrol o[ 2, 1-f]
[1,2,4]triazine A m xture of conmpound D of this
exa . I . .,

Sl R TERA 2T LR AR
| n dig@tdivtion 60domysuaeB(cEGhiskxampls is THE @F lxatonwas

RE LN W e
adg’?#(’g S@J&%ﬂx%} R an By w%ﬁ’x?to%gﬁ‘ﬂbﬁl?éﬁﬁl% wWiRSeupon

concentrate n vacuo to give
ﬁ%@@u@&ﬁnﬁ&@forﬂl yElel reactivnlvas qubndied hasmueedumichiaside
further purificati n for tgl[%f 30 ne t ste s'lzledwﬂh odium
sobiafad sk geted wHp g yb%eltaé? Ofggmc 2y e‘?‘”ﬁf‘f’?l 824201
ch}%?de\’s@l&gg%ﬁ QR840 g@fd@ﬁ@ 053023 896undCOIBRQ U001 Faod yellow
'S exa (90 g, crude) in IN (600 n.) and
sohﬂhh@MS(@(l}BHbﬂs) 2868 heated to reflux for 4 h. A solid
preci pitated which was collected by filtration,
washed with a m xed sol vent (water /ethanol/ methanol

D= 4/£=/E%1>1m§n§ Iﬂéthyﬂ;ymlo[941\49[1@2,¢Itf1amm .el sol i d, which

e et b Ol SR of

Il k@ min. It was
Hﬁlﬁi{eﬁf% e’éhe?ate;&% 01 ?ﬂ_?gthyrh nwﬁagu ! égd dcd ‘}C fo1 30 It

th@ff é@&lb&to( 18D G5 aPa o1kl of. Cahespl @ ththls(BKylmbledBDgLe129 5
(4 m., 47.1 nmol) and dii sopr opyl et am ne

mmo]) ﬁlimﬂmmie)hann (L49L) & -hERE wapsa@dﬁiﬂyhﬁlaéa%l?n Frrléf&lf‘at

85 Cf 2 h d h 1
e AR TR
o?r\%e NUHRIP ¥MAR Wit d8rihd The Bdultidglm8x 07Dk ds epaactad ded. ethyl

reaction mxture was continuously stirred at 8% C
adette,|dniednahd: doenentirdemacuodd pravide Cempaid 124268, 76%

i | oronet hane, washed w th cold sodium
Lgﬂ@grh%ﬁ ezslg)i4 ion, dried, and concentrated in
vacuo. The crude 15 material was purified by
chromat ography on silica gel elu
Edi ch6&%M$ethpw-§mhm@mﬂ¥ﬁ@uﬁg[igz»(‘i}rf@%‘e 93% as
a yeII | le (1 52mmol benz lbromlde
oxy djg?%ﬂ?‘]md]) of this exampeh_gl )s y

6- Benz uor o- 2- net hyl ndol - 5-y oxyz1
(0.62 mL, 5 2 mmol) and potassium carbonate (2.1 g, 15. 5 mmol) in dimethyl

formamide (10 mL) was stirred at room temperature for 12 h. The reaction was
diluted with ethyl acetate and washed with water, 10% lithium chloride solution and
brine. The organic layer was dried (Na2SO4) and concentrated in vacuo to give
Compound E (1g) as yellow solid which was used without further purification for the

next step.

F. 6-Benzyloxy-5-methylpyrrolo[2,1-f][1,2,4]triazin-4-o0l
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met hyl pyrrolo[2,1f] [1,2,4]triazine 20 A solution of
4-fluoro-2-nethyl-]Hindol-5-0l (6.47 g, 39.2 mol,

wo eno4/o0pr7epar at i on see bel ow) in dinethyl fornmePeTEsS1000@®2826
m.) was degassed with argon and then cooled to -20 C.

Sodi BBy dlid 89 (0HbILIN g, Lrudtd) B 1NACE (U0hL,) Uidethanol

one portion e reactlon m xt ure was
(830 |ndW3\dasI Imamrtmrdfhlxﬁoﬁ i thsodidi predipigpted, whicBovas gphected by
cool ed back t

|
ISRk L8 20 200 5 col ot o SATBPUAE, .8 vt
gl%‘ o Mht@ Q(ﬁldz%fédrh%s WitBed §RGd@orvRRHARE FRATdra cro@gml

nper at ur e mn, the mxture was acidifie
F%ig) ab hIvHdE(s200. IL/MS; dMﬂi)eek 2%4-2h ethyl acetate
(1.8L), and washed with a 10% i thium chloride
solution (0.4 L x 2), INNaCH solution (0.3 L x 2),

Gpuf f @fBeﬁEﬂox?'zl—clﬂ&Q ﬁhﬂethﬂﬁﬁrﬂgggﬁ 1S djerakifle 4 L) .

The organic Tayer was dried concentrated i n vacuo

to pAovixtiereObapoperndiF offbisexamgle @8@) 3RS MmelaPhoFRhogs

oxpliride gl Tl Wieh i dipgpropyietiyh aming Gty 31yt maped in
to[h?en@'(lSCS&LWag @Qﬂécpﬁ%_!)'@@ ﬂBEI/hlJﬁaQEca{ ﬁaééﬁﬂﬁsphorus oxychloride
[1,2,4]triazin-6-0ol A mxture of Conpound H of

(lekintpils. {mm0D W Rdddmblty: 2 bydgiioe P%Phﬁi%%%yféloﬁl%e (.1
s R B frd b Sk Baf SPGB

fdf 1¥1takiaehéeﬁ§onfcéﬂt£a@ddeothtenésaa{garwésedlsgoes(da)m ammoaomhmane washed
filtrate was diluted with ethyl acetate and MSheﬂ%m
withcelkssidiwn picarhonate sobtipr.irigth andHiosFeERedg (iEcUsh de

{ 3 &f gvlay gﬁ&?ﬁf\gﬂ&g&mggbgk&g g&% X1 A PR iR BichltiEmethane

anie ayer and concentrated in
to/proudeiConggurad &G (9. pato38s)man yetlbivasolidwhi ch was washed
wi th dichloronethane to afford the title conpound (7.8
g, 64% as an off-white solid. Ms: [ MtH + = 313. 2.

H%HNIVB }g@gﬁéA 81 ﬁué‘ﬁ) 4. ﬁletﬁy;ﬂ)JHZn&ifssyloiﬁ) 8H), 6.31

J= 8.8 Hz), 7.38
(s, m@thylpymlté[é,lf]ﬂ—,ﬂﬂltrmmvpl e 1 can al so be prepared

by t rout e

& cnror s Bk Or 8 PeS S ER FLOM e o maol far
@fiﬁalu@n 36d @bl@wml d1m&@1yEﬁirmﬁm£del(QOdl nﬂeamsajegmsd withrgea and
Wi t - hydr ox met hyl - pyrrol o[ 2

tHe}l[CDOEdAtfP 29 8Gi ﬁedlemc@idﬁdﬁwqofe llaeildl 1 8y39- D) Yasulded in

g§( yglﬁllogr :Tgag)r?afggn : o)'&llilre as n@%lo&/ghg 1?9(‘? ahervﬁﬁgstlmg% over 30

nﬁﬁl éo%‘f!%idoa@hf tcS %°C %ﬁ!&i hfsbmao@ bf dbh@@&[cp@df iyt anple e dimethyl
nol ). The reaction m xture

formamlde (100 mL) was added in one portion. The reaction was warmed to room
temperature. After 30 min, the mixture was acidified with 1IN HCI (200 mL), diluted
with ethyl acetate (1.8L), and washed with a 10% lithium chloride solution (0.4 L x
2), 1N NaOH solution (0.3 L x 2), buffer (pH = 2, 200 mL), and NaCl solution (0.4
L). The organic layer was dried, and concentrated in vacuo to provide Compound H

(15 g, 95%) as a tan solid. LC/MS; (M+H)" = 403.1
1. 4-(4-Fluoro-2-methyl-1H-indol-5-yloxy)-5-methylpyrrolo[2,1-
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20 was stirred for 5 mn at roomtenperature and then
heated at reflux for 20 h. HPLC analysis indicated

w@e eovploet7es di sappear ance of starting material. A¢EUS2003/022826

reaction mxture was then cooled to O C and col d

KZHR 2 afktdlzinQ8lol 527 g in 2.4 L of water) was added
at a rate to maintain the internal tenperature of the

r eadtmitungiof Compoial Hwishis Cxarple (IS 2.7 Jpmef), emgonium

f%f&lﬂ%%@&“@@%%%%fwmﬁﬁmﬁ SRR TeD
8 iR SR O3S HRSySARONRLRY AMNBPLEMC® and

tﬂ@ﬁl%rate x(zgs"cﬁlufﬁd)wﬂpgthgfﬂﬁ,@tafté ek SR @RekcERREBMNWItRN 0% lithium

vacuo until yellow solids began to precipitate.
ciionide kellutipin Eth,rﬁ%l @dlgm@cmammélmcmax} 4nd briagaiThe Agganic

PR Bt SIS R PP Rl T o o B
WEHEH W¥d Waéhéli)dvit‘h%i&m&)ﬂdﬁ{éﬁla\ﬁ@fﬁo ﬂ*ﬂ@ﬁ&ﬂ@@ﬂl@cdﬁpdﬂﬂﬂ@.&g 64%) as
4-&4-F.Iuorp-2-rrethl-ll—l-|n ong met hyl pyrrol o
ap 2y WG OV ST 7484 3 BOTNSEL (o b naria (& 3B, 2 516

Sttt thh P O BE PR B RS T R S

L reactor and di nmet hyl forrmm de (1 1 L) was added

fol | owed K2C03 (276 nol

fluo Eéagm}ﬁek SRR alsfqipq mamre%bbthe(aifegla@ r@uteoiewh?dbflowm e

reaction mxture was stirred 5 at anbient tenperature

for 16 h and then cooled to 0 C Water (2.0 L) and

Ael hy| 4-Chiextosi-metiylipyrrelo 2, blfiE2,4dtriazineat-earboxglic 4dd ethyl

mai ntain the internal tenperature below 20 C. The
bses were then separated and the aqueous phase was

ext r ac1@d. tickdt vdshtyihree@GBthat Bydrx 2 Iﬁaﬁylcmmaaq

&’anlc extracts were then washe vvlth wat e

4&@@@@@36 earigxylio agiyl e esigt €5 (12, 0)70 Tl g@%@h(epe 3.7 L).
AR A 6 P oS R i

aadhttieﬁl of and)ptdp@ddmmmim (%48 of e2DIEE GﬂOaJh(ﬂ)i Tlte teaction. mixture
" HNVR

LC/ V5; + = 369.4 4 3
Whs strrri%%qqﬁ n 2 TOQN fempeggtre apd ben(lgea e§ﬁ} re %91( %%h Qﬁm
aﬂa‘lygls irﬁilcalfgi) oonﬁyleoté]’ dfs%e&fﬁ}nce B¢ ﬁﬁtﬁl% Ghagektd) Tﬁe RBcfish mixture
1H, J = 8.25 Hz), 7. (s, 1H), 8.15 (s, 1H. 15 K
waas [tHen(cbokdduo 0 C2mdepRiyK-HIPO | sudationS 59T gy P 43- nieWhtyt) VoRasr
rolo[2,1- f 1,2, 4]tria |n6 an- 2- ol
el gudier ain%q@%%% Xt(%ﬁ‘t ghEiacan InixbiiE below 5
{3 gm%ffﬁl @d of fh qm;kguwagﬁctx% mifitk FAOHEN sﬁ@é&l&rb%tm 0°C
d to provide a total reaction volune
tc6 3 °C for 20 min and then at room temperature for 1 h. The orgamc phase was
separated and washed with K,HPOy solution (85 g in 405 mL of water) and water
(345 mL) and then filtered and concentrated in vacuo until yellow solids began to
precipitate. Dimethyl formamide (1 L) was added and the remaining toluene was
removed in vacuo (bath temperature = 38 °C, pressure = 9 Torr). After

concentration, approximately 4% toluene was observable by HPLC.
J. 4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methylpyrrolo[2,1-
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20 L) was then added foll owed by the addition of LiC

(140 g) and the reaction m xture was cooled to 0 C
wokhph97emgnesi um bromi de [1.4 M n tol uene, THECT/US2003/022826

(75 25), 2.1 L, 2.8 nol] was then added at a rate so

nt aj n nlnte naI ure below 5 C.
Tot ;ﬁl ggléﬁr{ngw- @ ggﬁ%git%lél y 2 h. The

r eaqthb %’sﬁﬁe)ﬁdﬂx‘i §1e\0ﬂﬁls %ie!ln rA- deaattraﬁsfeﬁed ora b Ladatiteri apdal
2 and then warnmed t

5 C ich ti %
dlmethywelmaﬁldst(hﬂth) rvgasmdti@ﬁ@p\%ﬁé?y ;lﬁapﬂs %é)@sﬂgl CQEHO r%}a_

HPL Catirred
R e
at x&%§1eﬁ%ﬁﬂ>eraaﬂ@ fdrh% Hapdt tHEEcO&] B0 cr(r eWatapi(2.8rL) and ethyl

additional 1.5 h. Ethyl acetate (1 L and a sol u%l 20
acethte]3 %) MeC1dded zt Lyateps aranteindhe a%&edf@al lggpgigture below

t | t
o Bhaboges s e stk PREE hilins PisR i ekupd B with ety
acEile’ 3 eq“h@’b&ﬁbl%gd 8idavlc sxeadeherd t%e@waﬁl’ieel withmyiatee 2 L),

organi ¢ layers were washed with 15% NHACL( 2 é_%
10%1 dqlwatmeh(ﬂ 22 k) 2nd wated (2 henl dbenedd ) 3tas (ﬁh?nna‘{;iﬁ@ Vo)

e desired rg dded
orgqj}l? axdtrafﬂs ey uarécerﬁtrgt ;?\%cuo %\dgglo F{Qi%ﬁl:aﬁél &008ht PWas adde
anditEO DR Ran@ncedmtaiin 2064, QOO/RES; (FBHIUS2063 40 TRER

S L t bath (T=37
rasharhi s vl ekt kel S AT g1

) BT 350 AR i 0 00,515 1

acetate/ di chl oronethane (1.2 Q The filtrate was
evaporated to yield an off-white solid to which ethyl
acetate (1 2 L) was added. The 5 resulting slurry was

KL/ a”if ?é& B nidh - Il?@ﬁ&(ﬁfs-ﬁﬁﬂy)as-ﬁlétﬂyl Satrolo(D- Was

obta er stirring for 2 C. The solution
was f][‘]gn4]matmeﬁ yld m’npale-ﬁtoltenper at ure and a white

| d
the MEsEul a8 EEpr B P dGp R Ph BRIl fo PR
and Eho 81 t1idn8 G aS Qi &Btowesedd & tdtarrea:b,uowarshmub ofi k.hL. THF (1.1

L?tea'a; 3125 Iac(ld Lf)pﬂg\?/grd ](:jr.jC ﬁg?agﬁgl%g r@f i?gl (%28 g?armedS the "&ac 1E)n ?ntl)xtgre
9 d | 5),2.1
et it 7 R K AR GO i 0329
Ly Btn@olfﬁél'aé thef, 48 dtt a Fa¥s0UETO Iﬁamtaapsr) intdr@AINBRPEREg belew S
°QL TataFhddbtion Bmerptah ylpplpmlaﬁ% -5 ThegR3RHion EHE M3 Sigpdhat ©

tr L N- 6- » of th

G Rosginstiipyg AT AR F AR T 3P ofprSl i balme 3% of the
stg}t)ng rﬁitel@al C::va\é’@ﬁll eGPy H(Piﬂ%%t@uemmmkuue oas theno
The reaction mxture was stirred at

rd&oﬁleﬂm $30 anfl i adkition 106 o8l AEEGY IEREH o Praide s ged
ane (i Spigto gt S fBE Y POPRTA A b Y LSRSIE a g gelution
oPl %A d1(3 b 1) And) WedeaBdadded kd as maintain an internal temperature
below 5 °C. The layers were then separated and the aqueous phase was extracted with
ethyl acetate (2 L). The combined organic layers were washed with 15% NH4CI (2 X
2 L) and water (2 x 2L) and then concentrated in vacuo to afford the desired product

as an amorphous yellow solid. The crude product was dissolved in dichloromethane
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propan-2-ol from previous step (20 g, 0.0564 nol) was
di ssol ved in dichl oronmet hane 20 (400 nlL) using

WO pabit0ers4 heat to achi eve conpl ete di ssol uti onPCTOER03/022826

solution was then added rapidly via canula (addition

(:5. IMRismg 40w &tk Bath eridvedBes 9 HS&oRRIH! rrqae solh6n wa€feh éfagbed

enper at ure during the addition was between -15C an
thRBiglta shéit pad ohalicaaghdi(4000g) amdshe::pmlmvm washethevitheact i on

B 1 T3 o052 i aepe R dions Hnh (| i THe flate vas

év% ie@ 'ﬂo eXd M SRS teGRa @@@/ﬁm@éﬂ%’q’ a&aﬁe gﬂ di 'Ll) R a@ﬁed The
0 nmL, 20% aqueous sol uti’on) et hanol am ne

lﬁsa%g dqlmews trao¢fatredie, a BDD reAcjor chLtahtlaae a@}emrswaeolﬁamed
nt er na

d h
Hhsiriednd Barie” tne Slebum feb B5eied ahPEigpuperanre
0 e SRR APl MRS BV 66 ERTeanl Rk Kas

poured into a separatory funnel | ayers were
giarsdatitooth t@m@etdlwe ﬁqu%b@sTMJ@sdtmasol@stwcac fididredi whshed with

e (EERRA ool e (B RprrtaDay e o4 o iy Hlgs2

1?% RU3- MJT@@%&;})O@ 1@@61@[{ 0, (A [%2, 40tk )e-y 1?5% PR 1208 was

m.) and then dri e ered and concenirated in
ehdaingl asqr whiteosadid(h8® ga?@é oferahsteph L CMiSte M E =5 355.das
-36 WD 2004/ 009784 PCT/ US2003/ 022826 | oaded onto a
Florisil(r) colum using tetrahydrofuran as the

I-vadi 0949962 -nRiRyIt IT2-ind 6L YIRx YRS-nRltH{ Ip§hril6[2,130%
et hyl acet at e/ hept ane. The fractions containing the
desi ridld-2Al6dawin-6@r e col | ect ed and concentrated in

vacu r d f |
acet g{dtj\g g%lhp?‘gtg%frﬁﬂe S%dllbg éﬁ\ﬂe rdé‘r%gﬂa lﬁ EIP%IC oromethane, (200 mL)
aMOLIT hgpidase HL0, e509P hghdou sdtuor, 48%h1 0.0V YEndeS iIThe deaction

product as an off-white solid. The filtrate was
pixte s atteell atih° Gy fe 30 maimding dhanfdoetbddn 89 PCcdn getparate flask,

i 40%.£t h t gt.el hept th .
PP met 7R SR PR g B BRI ggmiesin 61
;ﬁbpﬁilul‘fbl fraﬁtlﬁéw&lhsedt@b @0 0056k ndPy ®addissolved in dichloromethane

| -1 Hindol - 5-yl oxy) 5nethy|pyrro|o[21f][124]
(fLQQ 3%1) HSige éqldlmghe(aigp %@eve cegxp@ete 19S qhahi/y: ’Jgu%pgggtéon was then
BTl VA0, P SR A 5 o 0
rpii®p hanpezatacd dimnfg thd Addition waDbdtivesn ALH°at add02688/Y, After the

L MS;, (MrH)+ = 313.2 Preparation of
agdtiogras complaignhe EREtiqidempetagire was raised-tg-15 Afgnd maintained

at that temperature for an additional 40 min. The reaction mixture was quenched by
the addition of Na;SO3 (200 mL, 20% aqueous solution) and ethanolamine (33%
aqueous solution, 300 mL). Both reagents were added at a rate so as to maintain the
internal temperature below 0 °C. The cooling bath was removed and the reaction
mixture was stirred for 2 h and then poured into a separatory funnel. The layers were
separated and the aqueous phase was extracted with ethyl acetate (100 mL). The
combined organic layers were washed with 5% aqueous citric acid (100 mL), 10%
aqueous NaHCOs3 (100 mL), water (2 x 100 mL), and brine (100 mL) and then dried,

filtered and concentrated in vacuo to afford an orange foam. The crude material was
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HO F L. 1-(2,3-D fluoro-6-nitrophenyl)-propan-2-one A
10 liter reactor was charged with potassi um

wao e 0basoxi de (570.6 g, 5.082 20 nol) and  PCT/US2003/022826

tetrahydrofuran (2 Q Overhead stirring was initiated

RS AR yn? USRE LR ¥RPa P RAREShielsbiene and the
ca@lﬁﬁ%sEMe@d@khtﬂowetﬁm dcBRtetidpiine ATRE ﬁ&c@dmtoentaﬁqmg thed
and an exothermwas observed. The ra

d@m{l@d tpmmcmgrecc@ﬂwteql prcrcongentriad lle@C%%@rtiiﬁm recrystallized from
@gg{)ﬁe aﬁ?eéféep%a "lthlgesghﬁsexg&le%{)llgdté:h ﬂf?ltw@s?ﬁ‘ég @ﬁthzﬁégﬁne Td&ford
t ure "becane honogeneous

ovied t509%)iof tiendRired plddact aadd Iofﬂ-\omte/\aﬂldc d]?hal fdtratd, was ktencentrated
reaction m xture was cool ed

1
in trspo NP Parikied ¢ sibeeRl UsiHs é‘ﬁ%e%ﬁyvﬁf% P%élé g 31

eld of 4- 4 ﬂuoro 2-
ofF0 AR SRR BB SR O RE MOl i of
neniey]-df-dol-Belonywdsmethyipyuweth]2, TJfler?aﬁt]Erla@fn -Grotiives Eid @\&s
controlled so an internal tenperature of 21 C was not
68%eeeded. After addition was conpl ete, the 30
He‘%éﬂéé féhaﬁg }ﬁfLm 7591%{ (YVICHESXODB & oWWsn WaHsTimbg 1600amd
stirred for 2. at which -37 WD 2004/009784
aBETHILSRI0BO0ORS aamnuteﬁeonta@ram%ﬂhgwfmc@atdeﬂ mlgis,

Cor‘oﬁrllt\f/’ﬁ’(rﬁgl? %ﬂé‘% ﬁlgfm Ny’ The reaction mixture

was recooled to 15 Cand 3L of 1 NHO were slowy
added over 15 mn and _the brown sol utiqn elv%e tual 'y
becane a clPaaparptipn 9hAdgnene et Iﬁﬂ‘@? “fe aqueous
phase was - pH 4. The mixture was 5 extracted with
ethyl acetate (2 x 1 L) and the conbi ned organic
extracts were washed wt ‘,;,he (1 L) and
concentrated in vacuo to g 0r ange oil. The oil
obt ai ned was char ged ng) L reactor and di ssol ved
in glacial acetic acid (1 L) Sul furic acid (conc., 1
L) was then added and a vi E]orous evol ution of gas vvas
observed in addition to a slight exotherm Mechani cal
stirring was 10 initiated and the reaction m xture was
Iheat dd(2ad-Difbua@of@nitgophenzbtrappainZcdne i e LC  anal ysi s

IC 2 g : gbgrl ¢ gn 10 Oz{)éotocf%a\é %&% g?ﬁ] wi%l?)%tarsﬁ ﬁlt t'teﬁ{hu't'ﬂ)ef&éj(ﬁ 0. 5. 082

ween acet ate
HES alﬁﬂt@ﬁdhidibfuwﬁ(d by Onleehead diitringrwasfinitatedrand Ghe I@Iﬂm

visible interface was observable. Seve |

sgseios pnaseld 1 il evaeche Cao bt off mopyvas
R
oDsérked; t Bhenateeofn@dhioa wistdonttolld so that the internal temperature of the
reactor did not exceed 25 °C. The resulting mixture became homogeneous and was
pale yellow in color. After addition was completed, the reaction mixture was cooled
between 10°C and 15 °C and then 1,2,3-trifluoronitrobenzene (260 mL, 600 g, 2.259
mol) was added dropwise as a solution in tetrahydrofuran (1 L). The addition required
35 min and an exotherm was observed. The rate of addition was controlled so an

internal temperature of 21 °C was not exceeded. After addition was complete, the

resulting brown reaction mixture was warmed to RT and stirred for 2.5 h, at which
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NaOH (6 x 1 L) (the pH of the aqueous phase was 6. 6)

and brine (3 x 1 Q The brown organic extracts were
w@eovgemsat ed under reduced pressure (bath tenper/as2908022826

35 C, 36 torr) for -10 h to afford 569 g of the

: i r o i£h was 82%

G R R A o PR o R 0, by

triﬂﬁor&ut&ﬁ%hzéﬂd 18dinl3C N&’Rembﬁ heigture wporeceded &t w °Cand 3L
or inpurity: para regioisonmer. M A mxture

of11 2161 werelslorly-agdet eves phary pyd fedpann solghen %‘P@@agy became
l as
a 3130 3&% assoﬂt )‘iﬁ%gﬁ-ﬂg{{tﬁ &%L%gugé%dsgxﬂﬁ LNane)! Thd midtudas

reaction m xture was
eytthﬁta:dmﬂ{ aﬁylaa@étaosa (T entl) ahé thel combamadoorganic extoacts wers twashed
of the nethanol. The residue W%fsﬁ’ gl luted w.th ethyl
wiibbrige é1 L) and concpntyaledy VAP EYaRPIREC QBt er . The

Sep aﬁ“ﬂ% &4 o@&%ﬁ:ﬁ%lcﬁ)ﬁ?hy a 1641 feddtbZ B8R d&&sbh/ea% gl@hal

and extracte acetate (2 x 50
aoinatided 1Or §atfinde haig €vonvad Divaelh ¢abnddhd bmd :m@lgomuis gyolution

Na2SO4) and con entrated in vacuo
okgAsiwes Oprrved i tf’ A E‘%Ii’té"txg o] iﬂ\ﬁetc ar&f SHH[H%% er
rf?ﬁ'%%({ %:}cf el %jachgn Bﬁﬂ\ﬁfed\@as heated at 70 °C for 3 h, after Wthh time LC

uor o- 3- met hoxy- 6-ni trophenyl ) - propan- 2-one
afalyxls glmcane%ma% eonyetlsloowTho ragtion @ixBre yasdgpiedto botgiepn

1@32%23‘595",%36% BieAs LEnY B oAy vt b A LSS P
Lg t@ﬁacfe‘lig’fs d@ervgc;le NgDJeh 186 oPYGitcduphERE were
099 .8 mol) was stirred at 180C for 75

sefparatedl'dtmi lhelaextra@tf:dvm’sh @tbyil 2@dtateo(2rX02)In) t Abibéy Gmgragvisible

di | ut ed d_.eth
e PRt T e At s Raei BE fnpd Bl N
Na@ﬁ ¢6 A1 18 ¢ha e SARE eilcbad Gehsé Way ag,-su and brigd @ex 1 L) The
1- (2-fluoro-3-hydroxy-6- nitraophenyl)-propa

brommonganic gatragts wereLograrated|unger AfeH RX%SéufGQB%fh JWH?ES%PPIC

S5 S bl L) gl e Q051 mph AR (Mt
oﬁv&’éct(adssz%)APBym@Lw 1H, J= 9.35 Hz). 10 O.
(2-f1 uoro- 3-hydr.ox

nltro heny I one.from

Rﬁﬁléval&yl&‘/@?%ﬁem 3 gy §C23%E; 12)5‘7%%1 a3 ‘i"gﬁﬂ{\ﬁz Safchpd,

t &9 dded dth
r‘{Pg)ﬁgg\fva@usp nngﬁ’%%\sﬁ%} 1&)%81195{ \Ag'sl' fa Sgdi u?nn °
dithionite (225 g, 5.5 eq) was added in one portion

nd the reacti urevva stlr ed and, k 53

1@nt i | AﬁbLX&‘fﬁHBW%%(BM& c Bhéﬁlé’ HEPET 2'oggn)'lgl]t rgi9 ﬁd
Bﬁgﬁhﬁ%ﬂo&ﬁm@l(@@d byinli@sBanbhanLlwhokkaled dﬂ@@ﬂhx for 3 h. The
conpl etion, 15 thé reaction m xture was cooled to 0 C

renqtion héxtugmwestheel coriedisnstcopeentiagnd orerp I9yemo¥e g of the
felalllélrg?t TR vesi Fg wiS hiE® %Itﬁtetﬁ%ﬁﬁcgﬁt%?g 1 §teiierdd SndUnNBREd with

vacuum
water. The separated aqueous layer was neutralized with 2N HCI and extracted with

ethyl acetate (2 x 500 mL). The combined organic layer was washed with brine, dried
(Na,SO,) and concentrated in vacio to give a brown solid. The solid was triturated
with diethyl ether and filtered to provide 1-(2-fluoro-3-methoxy-6-nitrophenyl)-
propan-2-one (121 g, 71%) as a yellow solid. LC/MS; (M+H)* = 228.2.

-38-



10

15

20

25

30

afford 4-fluoro-2-nethyl-lHindol-5-0l (31.4 g, 81%
yield) which was isolated as a tan crystalline

w@owdeoo7sdfhe material had an HPLC purity of >9BCBUSZbBBE/022826
NVR (CDC13, 400 MHz) 8 7.8 (s, 1H), 6.9-6.7 (m 2H)

2
bﬁcm(f%m%h%“ lef/ll—%zsa %Lﬁ)ﬁ%m%eth% 6(&&@@%1)%@0;& Ao a,

pn@mom; stepl@5¥ mg, 20618)) 88, pyridimum, chk}rgi@ 0.9 g, 7. 8’ mmol) was

st DaC iﬁ‘ir@fs bt rRBAGhen A 6 Barom e Bprias AHied

At B¢ B ?@ﬂ 1 2#afe (10 m1) and filtered. The filtrate was washed
1- (3- Benzyl oxy- 2 uor o- 6- ni tro- phenyl) - propan- 2- one

thh bIlr&C(lZKII, idand afid concentrated in vacuo to g1ve 1-(2-fluoro-3-hydroxy-6-

S VR T U o
FRENs ;bllnﬁj:é%%%r {h@ nextSep. EWSL(I\@F'H%O— (0440 IMR2EI3EI5): &

The reaction m xture was then heated to 100- 110
230 (G; 3 42021 (5.r2H), 686 (@dhiddly, 3.90r(tlj IHHPLL32Ha).ysi s
i ndi cated conpl ete reaction. After <cooling to RT, the
reaction mxture was diluted with dichl oronethane (18

olL) ang@-fligyiRdré:gds- hﬁro?h’ex@rl)zpi@pbﬂﬂodé‘ ft¥eh prelivas step (50 g,

| ayers were separated and the organi c phase -39 WO
Omem@o)wsad@mp Rdroogyobxgwe flags WaiehedLwrehadsefand the

ygf] (g\gg %pegﬁibﬁ g/as WLy SRF T S?@l’un{]@’?ﬁﬁ&ﬂﬁe @59 'g,2§.5 '31;9 wi@zdded in

e organi c sol U

ofié Yot and Ahd RActWASHikiré WAt eitredTiiRl keps 4b0 PO gnsl HPLY ana1y51s
was cooled to 0-5 C and stirred for an additi onal

indicapprbne ptarting material ranaingd (tepiedllaless thae 1 eyt Bipog 5R@Plet10n,

hed . wi.th h [l
AR B Mo S0 RS "G ORI R P R B Bl FOE Py
vhefund figfatioRe THE Sick BRHIEQIPRURTRIWHLSH °@asd85hdese Rac@nDio
HPLC anal ysis. HPLC net hod: Col um: YMC Pack Cyano 3um

affosk4Bluarn-2 SadthdritH-indob S 05 943 TR/, Bh7NEEH) Whichrwasdeplgey as a

t%vgfetg@]lafz ﬁ)owgors% TFA ter1a1 ?;n }gﬂﬁﬁ{fﬁm&%? é?& gl o rI]—{ N]}AR .

(@DGHMOO A %3 (s1ﬁ®> ls@Ld_s min Bﬁbc‘wc& BHYI47 (sSUHY, tZM& 3H).
Typi cal Retention Tinmes: SM 10 mi n; Product

1ic': NMR3(@DEL, Q0 MHE) &4 7 2143k, HW-SL 186 AddH-45120. 1, 247,

l,u corrpound P from previous step (20.00 g,
@%8 %5 %Ol:fl‘%m nmet hanol under a nitrogen

at nosphere (300 rTL) at roomtenperature in the absence
15 of light were added 10% Pd/ C (2.0 g) and ammoni um
f or nefleo.(l6@. Bdgluom-emitranhynylrREoDRBRCRICSPUI be Ganaesigekto the

tlﬁl%l&rgfxl%guﬁ@ﬁy 30 Ao A0k indashigy L h ethyl acetate

P. 1-(3-Benzyloxy-2-fluoro-6-nitro-phenyl)-propan-2-one

To a solution of 1-(2,3-difluoro-6-nitrophenyl)-propan-2-one (2.5 g, 82%
purity by HPLC analysis, 9.54 mmol) were added benzyl alcohol (2.5 mL) and
LiOHeH,0 (1.07 g, 25.58 mmol). The reaction mixture was then heated to 100-110
°C and stirred for 4 hours until HPLC analysis indicated complete reaction. After
cooling to RT, the reaction mixture was diluted with dichloromethane (18 mL) and

neutralized to pH 6-7 with 1 N HCL. The layers were separated and the organic phase
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m.) and filtered through a Celite(r)/silica gel pad.
The residue can then be purified by either of the
wo edokoos78y net hods: After concentration in vacRol/Usive3/022826
resulting residue was purified by 20 chromat ography
' th RO %R ac dded
S O s S o s e
tiaf drganit solutiomtiherupsrt d:rystaliilzhimmw&i nitieeddh mesnltingnflusy was

BP0 iet WHTEH do ApracBiprriht budlie Sogm & degedigpediand the
FR5 Blidady A \{/%hgél Qfﬂh‘ﬁ@}gﬂﬁé hﬂ%[e%ellg)kkﬁ‘%lf tsro:fm@w Sthen drﬁed in

concentrated I n vacu

viatiid & 500y nY-18% ta afibid £.60dfithe desﬂﬁd compound Wthh was 95 %
1- (3-Benzyl oxy-2-fl uoro-6-nitro-phenyl)-propan- 2-

peEPHEECraalysisyHPLe dnethed: Column: YMC Pack Cyano 3um AP ngO mm
shiehit bl H@50: BERYSMROIL Sy b GOROF N cnP BORBT 2R & RKOH:

OW ng two alterna
waddr (SZ@SQDOM&\M)&@&A ZE’QEﬁLBB@'G%dtéIZQﬁlﬁIﬂn Gradient Time: 3 min.

e ek Horos 3 By gl o - LT gphgnyl )ohropan:2qone. s 1.2

n;]m(ﬁrogg&zyﬁgwn&fl uor o- 6 ni trophenyl ) - propan- 2- one
3 9, 10 mol) in acetic anhydride (5 nL) and

acetl c acid (5 nL) at room5 tenperature was added

ydr m c ,aci % ous solution, 3 nL). After

ddi t‘ﬂg Orgame f:iﬁ ﬁ&ﬁg eated at 100 C for 30 nin
and tieNs ek dothpb@RdTP ficRipeialuy k&p (@00 Bj 66.08.30 thihed]) in
was added 10 nL of hexanes wth stirring. The sol ution

meihangb Hadar S iEPEPIATReRETCABBY MIPREIGaES [HRSTARYS TRy e pbagpce
O%E;E}L\?&%_VFﬁd@f B tpR/ct éyg‘{ ﬁﬂxglo% ﬁ)ﬁj Wet 0.8 r%lf 095 (n:t)bl)(

€ organic once rat ed
Tihe rdfrtivacnietur©wps girreddor 3.5 h and then d11uted w1th ethyl acetate (200

1-(2-fl uoro- 3-hydroxy-6- nltrophen%11 propan- 2- one
DQJ;L) 0l fijtergbirougs a (éplm deitica gelinad. he eesidugsan gheg bepugified by
xt sfep.w t hout rther purification. LCOM; (MH)+
ée%é]toﬂ’d’égﬁe B0d% i xture of

1- ( 3 A’i@&%%hé@f}yraﬁoﬁ hRkR0 Qh@fefsﬁl@sﬁag e dve-WPAsQRified bg
15 (65.0 g, 0.214 nol) and pyridinium chloride

CQror@atﬁmphwtl)ltmawh B07a eitlylaacetrgpthexangsde affork (7. ?f?r& 67%) of the

eac on mxture

iRt gl S RSSO BE B o BT SR ER bt repyges
Avkgr caneknkrdatibe ireehcud, hEe RYLIR0 s |d&y61We&\BSd1chloromethane and
passed through a silica gel pad washing with dichloromethane. The filtrate was

concentrated in vacuo to afford (6.66 g, 61%) of the title compound as a white solid.

1-(3-Benzyloxy-2-fluoro-6-nitro-phenyl)-propan-2-one can also be converted
to 1-(2-fluoro-3-hydroxy-6-nitrophenyl)-propan-2-one by the following two alternate
methods.
NO,

HO
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extracted with ethyl acetate (2X) and the conbi ned
organic | ayers were washed with brine, dried

W@ MyS0#)786s filtered through a pad of silica gePCHOBS2003/022826
concentrated in vacuo. 20 The resi due was decol ori zed

wi th char C9i\é.ﬂherdrglﬂmaiy-sfmdrbﬁﬁ&fm)ampaarmm rat ed

in vacuo to affor
1-(2-fluoro- 3 hydroxy 6- ni trophenyl ) - propan- 2- one (37

%@8&@@1& oRtRAbEL J -benz)|710x3|/v§ ﬂéol}ﬂg-@nttrgph%%%)?propan—2—one
@ 08 %bg@ﬁﬁﬂélp?ﬁyacgné Arﬂ?ﬂﬁd@cm; QIRNSIRAL hciBI(S BEll)-aR ravne

t@nmrmtzxw wg/acﬁigd Ihﬁs%pbmzmqwﬁ;(ﬂfﬂ% lagrenye iselutian. Bty | et
g&n{;p the geacgox}ﬁg%n ]laﬁﬁge gq;t qSO d&l% }n%% z%{jd B&n gooﬁg({ fobrggm

te’lmﬁé’rat*a?en Znsl R yrnztuté W fdRdN0AIOBNEShds xpftlﬁ) a@@mg Dieesolution
(9 30 and Rané% ni cke

wmtdhgamﬁd z(rr_ﬂ(;@:nmp}rat@égTh@ms e M@S gjlguugr(l A qtl?x%l pcefate4H0 mlL)
aa&l Ut I gdn %PﬁXe { az?@ 1&1%) 2}"&9 5rhgnr}9 \fgtlélasr%e ?&?g%grated in

0 iTTPAg O a peri

vEﬂ:ﬁb toAfrbEile llf(ﬁiﬂm)étd’-lg—hf}@foxgz Gnitiopkenydagrbpan2-onx (LIT@ gy8(%) as

cooled to roomtenperature, filtered through CE|I£%

agheve 6plih ittigh e UsrRan Bieungal ek withat fyggher pusticqgen. LE/MS:;

@WQOQ ?Q PCT/ US2003/ 022826 passed through a pad of
'"ca gel eluting with dichloronmethane and

concentrated in vacuo to provide

Methad ol 14 whpre - Crbormaon ety 0 TS Bty g bue

85U%Cb|3.14% £ad Pridihida chldride N7 Ne, d.53dmol stirred at 180
( ZF uoraﬂ% né?ﬁyl}lelndBF@% ylgii)-S ﬁéfﬁ$|-e oxi r

@nfyr irdt. iheypaation nok@rd was ¢goledtospem; tazperr@tur%dﬂuseﬂ oigh 3N

Y 00 b Bt hlarsre 9 RS FoS SIS, TR R Y51 o
e&l?raéte(ﬁ lvith ethy? addaté (23a74nd the BbmbiE¥E Uigamcléyerf( wefe wahed with
64 mmol ) 4g| chl orohydrin (297 ng 21 mmol )  and

b@ma@qumm sfiliered (aoselg Pacla omhmﬂl ﬁnql FOTISRALLItEd f Hacuo.
"[\'ﬁ%%esﬂhk ?sddecgforégd \91&1 %ﬁ?ﬁrgozﬁ in ﬁfe‘ﬂ?aﬁlop ﬁﬂlﬂlleﬁ Unk Qoﬁgnﬁ'%d in

concen I on I nvacuo the crude naté
vacuo to afford 1-(2-fluoro-3-hydroxy-6-nitrophenyl)-propan-2-one (37 g, 81%) as a

brown solid. LC/MS; (M+H)" = 213.2

Alternatively, 1-(3-benzyloxy-2-fluoro-6-nitrophenyl)-propan-2-one can be
cyclized to 5-benzyloxy-4-fluoro-2-methyl-1H-indole as described below, which then

can be debenzylated as described before.

S. A mixture of 1-(3-benzyloxy-2-fluoro-6-nitrophenyl)-propan-2-one (9.09 g, 30
mmol) and Raney nickel (~ 5 g) in methanol (100 mL) was heated to 40 °C and then a
solution of hydrazine in methanol (15 mL) was added dropwise with vigorous stirring
over a period of 30 min. After refluxing for 1 h, the reaction mixture was cooled to

room temperature, filtered through Celite and concentrated. The crude material was
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was purified by chromatography on silica gel eluting
wth 50% ethyl acetate in hexanes to afford the title
W@mﬁp/@omm (190 ng, 81% as a yellow sh solid. REX/US2003/022826
369. 20 Exanple 3 H NCH3 CH3 OO O=S F

O / ca
%‘S’?m(@gﬂl oyt I8 i 0900 TSRO St

vaduo [t@ piovide J-Bgn2y k- ﬁlmm—Z -Bethlybkk}indole (6.1 g, 80%) as a

pro -2-o0l A mxture of Exanple 2
?lgb"ngbgm?g‘cg%%@ ddi um net hanesul finate 5
(120 ng, 85% 1.0 mml) in DVMSO was heated at 105 C
for 1 In. The m xture was concentrated and purified
by chromat ography on sil ggam@ili2el uting with 5%
methanol in ethyl acetate to provide the title
conpound (5.5 ng, 45% as a white solid. Ms: (MtH)+ =
449.3 10 Exanple 4 H NCH3 CH3 //OIN-S\N CH3 O CH3
OH NF HOO-\ . JN
1-[4-(4-Fluoro-2-nethyl-1Hindol -5yl oxy) - 5- net hy- pyrr

olo[2,1-f] [1,2,4]triazin- N
/ CHs
CHy ©

oﬁ_\ SN F
°N N‘N/)

4-(4-Fluoro-2-methyl-1H-indol-5-yloxy)-5-methyl-6-oxiranylmethoxypyrrolo[2,1-
f][1,2,4]triazine

A mixture of 4-(4-fluoro-2-methyl-1H-indol-5-yloxy)-5-methylpyrrolo[2,1-
f][1,2,4]triazin-6-0l (Example 1), (200 mg, 0.64 mmol), epichlorohydrin (297 mg,
3.21 mmol) and potassium carbonate (445 mg, 3.21 mmol) in DMF (1 ml) was stirred
at 50 °C for 6 h. After cooling to RT and concentration in vacuo the crude material
was purified by chromatography on silica gel eluting with 50% ethyl acetate in
hexanes to afford the title compound (190 mg, 81%) as a yellowish solid. MS:
(M-+H)" = 369.

Example 3
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15 6-yl oxy] - 4- (di met hyl ami nosul f onyl ) am nobut an- 2- ol
A m xture of Exanple 2 (40 ny, 0.11 mmol),

WORMN4a09T8E hyl sul fami de (94 ng, 0.66 Mol ) and POL/ESHOON2826

carbonate (91 ngy, 0.66 mmol) in DM (0.5 m) was

St f T4l gyt -
G Eftorf 3Rt bR oS At Hy s bR e aR i rTacin
vacuo . The crésbxyhBanethhnesatfopylrpropad-2¢l preparati ve
HPLC, followed by chromatography on silica gel

eluting with 10 % nethanol in ethyl acetate to afford

thetltle conpound 50/

sol i & miggire @%p&mple(zl @Q?’ng%fg% ) &Pg %? g n(}%ﬁ}r%%eglﬁ inate

(R B, R80T Rt ADRSR V&L 8103 P@Kort Dhit. MBe mixture was
|bed for the preparation of Exanple 4 usin

capphogped aidepurifidddgpdhirdrastogihapiynon silica pel eﬂlamggmth g% npgyhanol
20 %%gtgésg@?%%ogﬁgg%gé%oﬁ% mlg, % %) as a WEQG 901{& f\/li\J

(lqﬁ i L4adbuor o- 2- et hyl - 1 H-i ndol - 5- 465 29 H2N HN }
oxy)-5-nethy-pyrrolo[ 2,1 f]

[1 2,4]triazin-6-yl oxy] - 4-

(am nosul f onyl ) am nobut aRs _2- oIl gs o

N-{ 3- [ 4- (4- FI uor o- 2- met hy 2P & o - 464 29 HN }

5-yl oxy)-5-net hy-pyrrol of 2, 1-

f1[1,2, 4]triazin-6-yloxy]-2- Hydroxy- o

yl } - met hanesul fonam de 7 N N
1-(2-Ethyl -imdazpl -1-yl)-3-[4-(4 33-cHN)  J
fluoro-2-net I'\C}‘)'Is/]SII-I-I ndol - 5- yl oxyy-3 y-pyrrolo
[2,1-f] [ 1, 2/ OM]‘»I azi n- 6-\yl oxy] -f oan- 2- ol

SN

HO o\ N\N/)

1-[4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methy-pyrrolo[2,1-f] [1,2,4]triazin-
6-yloxy]-4-(dimethylaminosulfonyl)aminobutan-2-ol

A mixture of Example 2 (40 mg, 0.11 mmol), N,N-dimethylsulfamide (94 mg,
0.66 mmol) and potassium carbonate (91 mg, 0.66 mmol) in DMF (0.5 ml) was stirred
at 80 °C for 1.5 h. The mixture was diluted with dichloromethane, filtered and
concentrated in vacuo . The crude material was purified by preparative HPLC,
followed by chromatography on silica gel eluting with 10 % methanol in ethyl acetate
to afford the title compound (13.7 mg, 25% yield) as a white solid. MS: M+H)" =
493.1

The following compounds were prepared using a procedure similar to that

described for the preparation of Example 4 using appropriate nucleophiles shown in

the table.
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8 1-[4-(4-Fluoro-2-nethyl-1Hindol-5- 451 80 NON
yl oxy) - 5- net hy- pyrrol o[ 2, 1-

WO 2odo®744 tri azi n- 6-yl oxy] - 3- (2-me PCT/US2003/022826
t hyl -i m dazol -1-yl)-roan-2-ol 9
1-[4-(4-Fluoro-2-methyl-1Hindol-5- 437 50 N/ }
yl oxy)-5-nmethy-pyrrolo[2,1 f] [ N
,2,4]triazin-6-yloxy]-3-imda +4/T- ro an-2-ol 10

Nl-[4-(4 FI uor &32xnet hyl ]H- nddgl -5- 438 45 ~N i
yl oxy) - 5- et hy- py% B2, 4]
triazin- 6 yl oxy] )4]tr|azol 1-

| -roan-2-o0l 11 \ o\
1-[ 4- (4-Fl uoro-2-net hyl - ]H-|ndol 5- 464 76 N

yI oxy)-5-nmethy-pyrrolo[2,1 f]

Exh (G TTTRZINT6-yIoxy]-3-(pyri din-3-ToxX|):C/MS | % yield
an;2- ol 12 CN~|1- {3 [ 4- (4 FI uor o- 2- rrethyI-IH-indo -

F]d 1?’- 4|1 ;:gfoylzr”lédr %"%ﬁh% yyqn&olgo;p) 165 5

}- pyrr ol i2difN=2-{one P rola W)ZO(M/ 009784

PCT/ US2003/ 022826  HillM F HO
(ammosulfonyl)armnobutan -2- ol OnN

6 O\\S/,O N-{3-[4-(4-Fluoro-2-methyl-/ H-indol- 464 29

- H‘N_} 5-yloxy)-5-methy-pyrrolo[2,1-
f][1,2,4]triazin-6-yloxy]-2-

Hydroxy-propyl }-methanesulfonamide

7 = N_} 1-(2-Ethyl-imidazol-1-yl1)-3-[4-(4- 465 33
N= fluoro-2-methyl-1H-indol-5-yloxy)-5-
\§ methy-pyrrolo[2,1-f][1,2,
4]triazin-6-yloxy]-propan-2-ol
8 = N_} 1-[4-(4-Fluoro-2-methyl-1 H-indol-5- 451 80
N= yloxy)-5-methy-pyrrolo[2,1-

f][1,2,4]triazin-6-yloxy]-3-(2-me
thyl-imidazol-1-yl)-propan-2-ol
9 = N_} 1-[4-(4-Fluoro-2-methyl-1 H-indol-5- 437 50
yloxy)-5-methy-pyrrolo[2,1-
f1[1,2,4]triazin-6-yloxy]-3-imida
zol-1-yl-propan-2-ol
10 r/N N_} 1-[4-(4-Fluoro-2-methyl-/ H-indol-5- 438 45
yloxy)-5-methy-pyrrolo[2,1-
f1[1,2 4]triazin-6-yloxy]-3-[1,2,
4]triazol-1-yl-propan-2-ol
11 < o 1-[4-(4-Fluoro-2-methyl-/ H-indol-5- 464 76
N >/ yloxy)-5-methy-pyrrolo[2,1-
f1[1,2,4]triazin-6-yloxy]-3-(pyri
din-3-yloxy)-propan-2-ol
12 QN 1-{3-[4-(4-Fluoro-2-methyl-/H-indol- 453 12
o b 5-yloxy)-5-methy-pyrrolo[2,1-
f1[1,2,4]triazin-6-yloxy]-2-hy
droxy-propyl }-pyrrolidin-2-one

Example 13
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(2S)-3-[4-(4-Fluoro-2-nethyl-IHindol -5-yl oxy) - 5- net hy
-pyrrolo[2,1- f] [1,2,4]triazin-6-yloxy]

WO progpeate+ 1, 2-diol 5 A m xture of Exanple 1 (4BCTS2003/022826
0.14 mol), S-(-) glycidol (330 ng, 4.2 mmol) and
triethylamne (5 L) in ethanol (15 mh) was heated at
75 Cfor 2 h. The reaction was#£ gt rated in vacuo.
The crude material was purified AT Gitat ogr aphy on
silica gel eluting wth 16@% acetate to provide
the title 10 c 0 (26 oyield) as a white
solid. Ms: (MtH) +,& 38 I 1 ow ng conpounds were
prepared from Exanple 1 usd procedure simlar to
t hat described for the preparatlon of Exanple 13 using
appropriate epoxides. For exanples 15 and 16,

SO Lo R b s
gl yci dyl met hyf][162,4RFiatin-Gabxykpropased,2-tiolN 0- R N F

O\ N, N | Exanple # R Name MS5(M+H)+ % vyield 14 HO
(2R)-3-[4-(4-Fluoro-2-nethyl-1H 387 33 Hd

d | - 5-vyl 2 f .

1o 4y B O iR e fp Dy Sy lapidol (G20 g 42
“ﬁ?@%ﬁw% e B e R ety
ré&attioB ¥as bkmdentrmtﬂd lire Bropb 0 XYY emdermtatgriab yas phofied by
f [1

g o o b (EER Pt buep nsgyice the e

compound (26 mg, 48% yield) as a white solid. MS: (M+H)" =387.2

The following compounds were prepared from Example 1 using a procedure
similar to that described for the preparation of Example 13 using appropriate
epoxides. For examples 15 and 16, appropriate chiral propylene oxide (10 eq) was

used. For examples 17 and 18, appropriate chiral glycidyl methyl ether (7 eq) was

used.
H
N
L0~
)
R\ ‘%f'/gl\l F
M
N
Example # R Name MSM+H)" | %
yield
14 Ho*\__\ (2R)-3-[4-(4-Fluoro-2-methyl-1H- 387 33
Ho® \ .| indol-5-yloxy)-5-methylpyrrolo[2,1-
f][1,2,4]triazin-6-yloxy]-propane
-1,2-diol
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10

15

How\, r 5-yl oxy)-5-net hyl pyrrol of 2, 1-

fl[1,2,4]triazin-6-yloxy]- ro an-2-ol 17 Mel
W@ 2R)009744 ( 4- Fl uor o- 2- et hyl -] H i ndol - 401 47 PCT/US2003/022826

5y|oxy) 5-methylpyrrolo[2,1 Ho\ f] [

T agi - C-yl OX met noxy propan- Z-
E}%E@} #i [ 4- (4- Fljuor o- g\jggjt hyl -] Hi ndol - 401 olg[S(MQHWE %

5-yl oxy) - 5-net hyl pyrrol o[ 2, 1- Ho yield
r‘l')A]fria'_lnR\llnvu] 2.t hoyy

f101 2 ol

El&nent al \AQ al ysi $2Kp}- [‘gé’aﬁgloéo %@gtbﬂf@”f or 4 82
C19H19FMA04,\-C |59ndeled viprw-DeuhslpyridoBebs, f ound: C
58.96% H 4. 96°J/ N1 24114 3%n- RSy 1-phplam-2-01387, 1455 5

Etenent al\ Anal {gD.S)-f-4-(ERanp-2-mShyl G -éndobr 371 54
C19H19F 61 L Yboxy -5k TolpProldB, L2% |F 5. 13%
f ound; 61 % 112, 88%ic6 3bx9$¥ropanL-88% HRMS;

(ywH) =+ Me371. 15 STE N | xa 17

Caipe 1 oS0 Hzi(F E[£ERLE o Mmgmg% flfgﬂo? 47
13.99% foﬁSd}C
(MeH) +:| 4019 16498

éﬁy P\ o;?}% HRVS
Cale. flor C20H21FN404 CI%TQP%

Si's Exanpl e 18:

H 5. 28% 13.99%
f d8nd; |59, 98%(2H)- 5.[423%1@&3—.@@%1—1{&&@0@%@ +#01 46
401.1621 ¢ Exan‘pl e5-¥9xN- Srdthyolo[2B8 HO-A \o N F
I'I'N -46 WQ,2004/ OQ /84t -6S2X33/302 2B 30y-
3- [4 (4- FI uor 0-|2- rret hyl - |1HDP51¢91015 yl oxy) - 5¢ net hy pyir

ot OLL, _'IJ LJ. Z, ‘-l-_]lIIaLI =0 yT'UXy] =Ml U[Jd.ll' 'Ul O /—\

m xt ure of Exan'ple 1 (50 ng, 0.16 mmol),

B ?ﬂ%@aﬁ%ﬁﬁ%@%gg Eale £ )é SN, 02NE 558 %sggg@%,N

carponat e M nol ) Thacét oni i [
146D %ésind; C 58.96%, H 4.96%, N 14.43%. HRMS; (M+H)": 387.1455

Elemental Analysis for Example 15: Calc for C19H;9FN4O3, C 61.61%, H5.17%, N

<+

15.12%, F 5.13%, found; C 61.35%, H 5.06%, N 14.99%, F 4.88%. HRMS; (M+H)™:
371.1522.

Elemental Analysis for Example 17: Calc. for Co0H21FN4Os, C 59.99%, H 5.28%, N
13.99%, found; C 60.19%, H 5.12%, N 13.91%. HRMS (M+H)": 401.1638

Elemental Analysis for Example 18: Calc. for CaoH2FN4Os, C 59.99%, H 5.28%, N
13.99%, found; C 59.98%, H 5.23%, N 13.88%. HRMS (M+H)": 401.1621

Example 19

N
HO CHy L
\ﬂ N
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stirred overnight at 35 C. The m xture was filtered,
concentrated and purified by chronmatography on silica
w@edo4eba84 ng with 30% et hyl acetate in dichl orpereURNE022826
to provide the title conpound (26 ny, 39%yield) as a
light beige solid. Ms: (MrH)+ 10 371 Exanple 20 H CH3

OF CH6NN HC (_\ON .N N 15

2 t - l in-
o
was treated with brogedoxdrmiopatad-eélg.) in a manner
simlar to the 20 preparation of Exarrple 19 to obtain

t he t| tI e corrpound (49% . LC Ms; (M+H) 357.

Exa tLFfe of\ézgﬂgp e %O% / 0087%4 PCB/ éJ %gooncl)g’—/ %%g];?a%gl (l'dO pﬁﬂ
1 %rﬁxéoﬁ 20 BER0SNN kabohdte (106008, @ 7RIV inl ddetoRfifle-(DS5yhDX was
stirred overnight at 35 °C. The mixture was filtered, concentrated and purified by

chromatography on silica gel eluting with 30% ethyl acetate in dichloromethane to

provide the title compound (26 mg, 39% yield) as a light beige solid. MS: M+H)" =
10 371

Example 20

CHs

-
2T

CHy ©
XN
>N

2-[4-(4-Fluoro-2-methyl-1H-indol-5-yloxy)-5-methylpyrrolo[2,1-f][1,2,4]triazin-
6-yloxy]-ethanol

15

Example 1 was treated with bromoethanol (13 eq.) in a manner similar to the

20  preparation of Example 19 to obtain the title compound (49%). LC/MS; M+H)+ =
357.

Example 21
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10

15

met hyl pyrrolo[2,1-f] [1,2,4]triazine 5 A m xture of
Exanple 1 (300 ng, 0.96 nmol ), 1, 2-di bronoethane (1.5

workgo4/0a9784 mmol ), and pot assi um car bonate (1. OPQT/US2083/022826

romol ) in acetonitrile (10 nL) was heated at 50 C for
6 h. The m xture was diluted wi th d#chl oronet hane,
filtered and concentrated in The crude

material was purified by chro §son silica 10
gel eluting with 10% et layl etdte 1 n dichloronethane
to provide the title co y €405 ng, 100% as a
white solid. Ms: (MrH)+(= #19.] The foll owi ng conpounds
wer e prepared usig,g—é pr b2 e simlar to that

descri bed for the’preparati on of Exanple 21 using
appropriate bromdes. 15 H N ORNF ON J N -48
WO 2004/ 009784 PCT/ US2003/ 022826 Exanpl e R Name

LC/ MBS, % g-.(2-Wibihbethio®)94-(#£luoPo-2-methyl-1 H-indol-5-yloxy)-5-

6- (3, 3- D net hoxy- pr opoxy) - 4- 54- 415 81 -~o0 J

f | uor o- 2- et hy| - miethylpiiro®[ 31412, Hiviaging/ | pyrrol of 2, 1-
fl[1,2,4]triazine 23

1-[4-(4-Fluoro-2-nmethyl-]Hindol - 447.4 10 0 0\

5-yl oxpixtbrersftHimplyr (300ahg,,0196 Hindo}), [l ,2-dibromoethane (1.5 mL,
1,2,4]triazin-6- yFox%/] - 3- net hanesul f onyl - p,ro,Pa(r]‘{- 2- csne
1E4anpiob, gng potassium carbonate (1.0 g, 7.2 mmol) in acetonitrile (10 mL) was

heated at 50 °C for 6 h. The mixture was diluted with dichloromethane, filtered and
concentrated in vacuo. The crude material was purified by chromatography on silica
gel eluting with 10% ethyl acetate in dichloromethane to provide the title compound

(405 mg, 100%) as a white solid. MS: (M+H)" = 419.

The following compounds were prepared using a procedure similar to that

described for the preparation of Example 21 using appropriate bromides.

48-



NCH3 0O CH3 ON\N-~O\ NF OS/J CH3 CHNON' 5 3
N-{2-[4-(4-Fl uoro-2-nethyl-IHindol -5-yl oxy) - 5- net hyl -

w@yonobopL, 1- f] [1,2,4]triazin-6-yl oxy] PCT/US2003/022826
}- (di met hyl am nosul f onyl ) et hyl ami ne 10 A m xture of
Exanple 21 (80 ng, 0.19 mmol ), N, N-di methyl sul fam de
(150 nmg, 1.2 nmmol) and potassium carbonate (400 ny

EX@nlvim)l) inOMF (1]5 ni) undeNamergon was sfLG/M$;at %

for 2 h. The reacti on m xture was cool ed Jo
di I#Ct ed with CH2C12, filtered and concentr af g&fﬂ'ﬁﬁﬁre yield

crogle nmt eroal w?s F)%—(j?a—gim@bhoxfﬂ-'p kafhye HPLOYo | 81

a;]ford tlhe?]I conrp?qﬁi%&éqn Yodurel d) as a
ite sloli 15 ME: - o ol | ow ng
A i e

conmpounds were prepare ﬂlﬂ 24 rwgr% re si nri lar td
ceritbod forltha e o 24
us?%g S\ppropbl Nuér o(%rﬁ g2 @WW@%@P éﬁﬁéec 10

for thel prepagario of-ERA W‘@WI‘P?@‘)IO‘@W\D
2004/ 0097 CT/ US2(003/ fibb3dBriazip-onlegsd3E 0N N3
Exanpl ¢ R Name LC/ Mp; ®6thanesmiionyt-ppipahe-os KRN, . rj| }

N-{2-[4} (4-Fluoro-2{nethyl-1Hindol-5- 435 31 o0"o

ytoxy)y=5-methyt=pyrtotof2;%

Example 24

5
N-{2-[4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yloxy] }-(dimethylaminosulfonyl)ethylamine
10 A mixture of Example 21 (80 mg, 0.19 mmol), N, N-dimethylsulfamide (150

mg, 1.2 mmol) and potassium carbonate (400 mg, 2.9 mmol) in DMF (1.5 mL) under

argon was stirred at 80 °C for 2 h. The reaction mixture was cooled to RT, diluted

with CH,Cl,, filtered and concentrated. The crude material was purified by

preparative HPLC to afford the title compound (48 mg, 55% yield) as a white solid.
15 MS: M+H)" =463.2

The following compounds were prepared using a procedure similar to that
described for the preparation of Example 24 using appropriate nucleophiles.
Formylurea was used for the preparation of Example 27.

20
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f1[1,2,4]triazin-6-yloxy]}- (am nosulfonyl)ethyl am ne

26 H N{2-[4-(4-Fluoro-2-nethyl-I1Hindol -5 434 67 Mew
wQ boesa7§4 oxy) - 5- met hyl - pyrrol of 2, 1- PCT/US2003/022826

f1[1,2,4]triazin-6-yloxy]-ethyl}- nethanesul fonam de

27 H} N-{2-[4-(4-Fluoro-2- rrethyl-ll—l-lHndoI 5- 384 75

H 1 yloxy)-5-nmethyl-pyrrolof2, 1- £

1,2,4]triazin-6-yloxy] -ethyl

28 HCH3 -OCH3 OgH3 o : JNp ON i 1\ CH3

N F

{3-[4-(4-Fl uoro-2-net hy Fy nol\gql -5-yl oxy) - 5- et hy- pyr

rolo[2,1-f] [1,2,4]triazi n>18"

6-yl oxy] - propyl } - phosphoni ¢ acid di ethyl ester A

6- ( 3- Brono- pr opoxy) - 4- (4-f |l uor o- 2- net hyl - I Hi ndol - 5-yl

oxy)-5- nethylpyrrolo[2,1-f] [1,2,4]triazine To a

solution of Exanple 1 (40 ng, 0.13 mmol),

E8m$1e1fo- I Rpropanol (36 ng, Name0.26 nmmol) and LC/MS; %
tri'phgnyl phosphine (68 ng, 0.26 nmol) under ar@®eaH¥gt| 0, 1d
C#*nas | - 50 W0 2004/ 009784 PCT/ US2003/ 022826 |added yie

DEAD

D T ] 1 R AR Fluol IS A IS 55T 1T T 895 3 |31
om t e‘HE% a yloxy) 5-methyl-pyrrolof2,1-

f1[1,2,4]triazin-6-yloxy] } -
(aminosulfonyl)ethylamine

26 “_} N-{2-[4-(4-Fluoro-2-methyl-/ H-indol-5- 434 67
yloxy)-5-methyl-pyrrolo[2,1-
f1[1,2,4]triazin-6-yloxy]-ethyl }-
methanesulfonamide

27 H } N-{2-[4-(4-Fluoro-2-methyl-/ H-indol-5- 384 75
yloxy)-5-methyl-pyrrolo[2,1-
f1[1,2,4]triazin-6-yloxy]-ethyl }-formamide

5 Example 28

H
N
y/ CH3
CHy ©
_\_\ ,é)%r" F
RaYe

CHg

Q

&
o—

=0

O—1

{3-[4-(4-Fluoro-2-methyl-1H -indol-5-yloxy)-5-methy-pyrrolo[2,1-f][1,2,4]triazin-
10 6-yloxyl-propyl}-phosphonic acid diethyl ester

A. 6-(3-Bromo-propoxy)-4-(4-fluoro-2-methyl-1 H-indol-5-yloxy)-5-
methylpyrrolo[2,1-f][1,2,4]triazine
To a solution of Example 1 (40 mg, 0.13 mmol), 3-bromo-1-propanol (36 mg,
15  0.26 mmol) and triphenylphosphine (68 mg, 0.26 mmol) under argon at 0 °C was
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h and concentrated in vacuo. The residue was purified

by chromat ography on silica gel eluting wwth 20%
weedwlooerset ate i n di chl oromet hane to obtai n coP@DUSH0FN022826

(37 ng, 66% as a white solid. LM, (MrH)+ = 433 5

a%ded DEAD &5 mg, 0.26 mmol). The mixture was stirred at room temperature for 3
|"'uor o- 2- met hyl - 1 H-i ndol - 5- yI oxy) - 5- et hyl pyr

Ir midgiogs:e_ntratqd[ ik vacut tThmmdueswys ?xﬂeddmmnbl}latpﬁwbﬁ ompigica
t
BT R ST ke R e o TR g me

@i%)]a%(av@u&Vﬂlﬂ' phiviSThesEyudgsamat erial was purified by
chromat ography 10 on silica gel eluting with ethyl

5 acetate and 10% nethanol in ethyl acetate to afford

Boin 1y M G gRRaR e f TBindol? e Ps SR ool

N . N¥][1,2,4]triazin- 6-yloxy]-pr0pyl} )i)hosphomc acid diethyl ester
4(4Fluor02mst yl-1'Hind lg - 5- et hyl - 6- ( 3-
ot hy1 o RS P BPEENY & (g BIOGE onnoly 1 (et Bhesobie [vam

J&L%En! 8 af 1 PP ?Ué}q{%@ i }F}H{ Sﬂ%&ggé%ﬁé% eﬁlﬁifé}e?i l%/hcehromato graphy

pr ce ure sim

10 cpf Slpargal elatingfvist iyl Acathte Bxanp¥emeBaty ¢e pthylisdenge to afford the
3-nmet hyl t hi o- I-?)(S)ropanol as the alcohol. LC M (MH) +

t*ﬂemﬁlpesé&%? B30 ANk eleay oM EMHBDO=OIF N 25

Example 29

CHs

§\ ZT

CHg CHs (@)

‘S/R Ny §
O \ i /)
N

4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methyl-6-(3-methylsulfanyl-propoxy)-
pyrrolo[2,1-f][1,2,4]triazine

15

The title compound was prepared (32%) using a procedure similar to that
20  described for the preparation of step A of Example 28 except using 3-methylthio-1-
propanol as the alcohol. LC/MS; (M+H)" = 400

Example 30

25

-51-



-51 WO 2004/ 009784 PCT/ US2003/ 022826
4- (4- Fl uor o- 2- net hyl - 1H i ndol - 5-yl oxy) - 6- ( 3- net hanesul
w0 owglegsopoxy) -5 nmethyl pyrrolo [2,1-f] [ 1, 2, BGT/US2003/022826

triazine 5 To a solution of Exanple 29 (25 ng, 0.0625
mol ) in dichloromethane at 0 C was added m CPBA
(77% 14 ng, 0.0625 mmol). After stirring the m xture
at 4-Q4- Fﬁldmr-Z-iiﬁathylannndquieyiykpFﬁ)ﬁ'pmmhar(esuh@yl-@rmw -5-
mol) was added. Aft r st ﬁa C for additiona
30 mn, the reaclethy H¥Q?k4%13ﬂg cHHARS ated i n
vacuo. The crude material was purified by preparative
HPLC to afford the title conpound (11 ng, 42% 10

5 i el dp amleiohiftExagpls 20 (2¥Bng, OGP -mmol i dichlosprppthargiat 0

P e e Gre DAL it iy 00623 PRI s Esa8 gy 0
°C(R§ %(?{e}ﬂllé Eﬁ%hg?%{ {eodf%%gO]O fd mbib ))wad ddab@Z WAgr Airring at 0
°C2f&) addttiogil $0 IndMJ theesyliat ixtad lvasZﬁnmjl,u afeddn molo) Thamdide

K2C03 (200 nu, 45 mol was stirr d at
npferial gras pupified W BrepRsatiye %IP%é?sto dlifﬁom be twetq%H@PHW (11 mg, 42%

10 y\?\cg@t M&@E@%}lﬂhﬁo(mﬁ)mrq sfiltered. The filtrate

ri'ne, 'dried, and concentrated. The
residue was purified by fl ash col unmm chr omat ogr aphy

(silica gel, 50% et hyl at hexanes) to afford
the title conpound (340%1%mpgezé/fyl eld). LG MS;, (M+H) +

= 369.1 25 Exanple 32 -52 WD 2004/ 009784

PCT/ US2003/ 022826 H N O
N
m
0O
ODII---\ = \N F
i ST NP

(25)-4-(4-Fluoro-2-methyl-1H-indol-5-yloxy)-5-methyl-6-oxiranylmethoxy-
pyrrolo[2,1-f][1,2,4]triazine

15

A mixture of Example 1 (311 mg, 1 mmol), (25)-(+)-glycidyl nosylate (311
20 mg, 1.2 mmol), and K,CO; (200 mg, 1.45 mmol) in DMF (3 mL) was stirred at RT
for 4 hr. The mixture was diluted with ethyl acetate and the solids were filtered. The
filtrate was washed with brine, dried, and concentrated. The residue was purified by
flash column chromatography (silica gel, 50% ethyl acetate in hexanes) to afford the
title compound (340 mg, 92% yield). LC/MS; (M+H)" = 369.1

25
Example 32
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OF NNJ
(2R) - 4- (4-Fl uoro-2-net hyl -1 H i ndol - 5-yl oxy) - 5- net hyl -

WO 20040069794 met hoxy- pyrrol o[ 2,1-f] [1, 2, 4] tri azP@EUS20051622826
title conpound was obtained by treating Exanple 1 with
(2R)-(-)-glycidyl nosylate in a panter simlar to the
preparation of Exanple 31. LC +  369.2 10
Exanple 33 H N 0 CH3 Og O FN HOO\ NN
(2R) - 1-[ 4- (4- Fl uor 0- 2- met y| - PH- i doI-5-yI oxy) - 5- met hy
-pyrrolo[2,1 15 f]
[1,2,4]triazin-6-yloxy thg/pesulfonyl but an- 2- ol
To a solution of dinethyl gne (282 ny, 3 nmol) in
THE (2 nmL) under argon at -78 C was added n-butyl
lithium (1.6 Min hexanes, 1.12 mol ). The reaction

r f '
AL T3 G AT iS00S Ao e
aI lowed to stir at pPyr@olod2, 13N 124 triakiheit ed wit h

di chl or onet hane and washed with 1% NaH2PO4 sol uti on.
S The crude material was purified by preparative HPLC

L0, BT HRL ¢ Dbl S BERGUARy B0 BE PR E 135 R L Cetyciayt
1RSs¥1atdSAQ03 a2 SidG1ar kxdeptepafiofrof Nxakhledd. LC/MS; M+H)* =

369.2

10 Example 33

CHs
o

0
>4 CHa
CHs\ﬁ/\ ‘<\?/KN F
3 0
o A

(2R)-1-[4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methy-pyrrolo[2,1-
15 f][1,2,4]triazin-6-yloxy]-4-methanesulfonyl-butan-2-ol

o
N/,
§\ zxT

On

To a solution of dimethyl sulfone (282 mg, 3 mmol) in THF (2 mL) under
argon at —78 °C was added »-butyl lithium (1.6 M in hexanes, 1.12 mmol). The
reaction was stirred at —78 °C for 10 min and Example 32 (30 mg, 0.08 mmol) was

20  added. The resulting mixture was allowed to stir at 0 °C for 30 min, diluted with
dichloromethane and washed with 1% NaH,;PO, solution. The crude material was
purified by preparative HPLC to afford the title compound (20 mg, 53%) as a white
solid. MS: (M+H)" =463.2
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\' O/l CHO3 H3 F HONN 5
(2S)-1-[4-(4-Fluoro-2-nethyl -1 Hindol -5-yl oxy) - 5- net hy
WO poorioad7ef 2, 1- f] PCT/US2003/022826

[1,2,4]triazin-6-yl oxy]-4-nmet hanesul f onyl - but an- 2- 0
Exanpl e 31 was convertedpkompfies4itle compound using
the procedure descri bed for 1he preparation of Exanple
33 (40% . LC/MS, (MrH)+ = 463.2 10 The fol | owi ng
exanpl es were prepared by treating appfopriate chira
epoxi des, Exanple 31 and Exanpl e82 -Nith triazoles
using a procedure simlar to the rjjpeeis for the
conversion of %danple 2 tofxa . N O\ I / R
NF ~O 15 N-N¥i npleRl\i"a LCEVS; % # (MH) +
yield 35 /--N (2S)- uoto- 2- net hyl - I Hi ndol -
438.2 17 5-yl oxy)-t® net hy edJo [2,1 HO

f][1,2,4]triazin-6-y|oxy]-3-[1, 41tri azol - |
-yl -prop an-2-ol 36 "=1
25) - 1- |- _4
(25) ((j))c()y) 5-11?e%hy-pyrr010[2q~

4-(4-Fl th H
52 1 @8 18 dalingrog meongr -inde)>-
f111,2,4] H[jf Q@']t‘?na@m% 9195(]y] Aahdthdnesuifonyl-butan-2-ol
triazol - f opan- 2- -54 WD 2004/ 009784

PCT/ U82003/ 022826 Exar‘rpl e R Nane LC/ M5, %

Example 31 was converted to the title compound using the procedure

described for the preparation of Example 33 (40%). LC/MS; (M+H)" = 463.2
The following examples were prepared by treating appropriate chiral epoxides,

Example 31 and Example 32, with triazoles using a procedure similar to the described

for the conversion of Example 2 to Example 4.

H
N
o
O

15

R\O <" NN F
.

Example

R Name

LC/MS;
(M+H)*

%
yield

35

(25)-1-[4-(4-Fluoro-2-methyl-/ H-indol-
5-yloxy)-5-methylpyrrolo[2,1-
f1[1,2,4]triazin-6-yloxy]-3-[1,2,
4]triazol-1-yl-propan-2-ol

438.2

17

36

(285)-1-[4-(4-Fluoro-2-methyl- 1 H-indol-
5-yloxy)-5-methylpyrrolo[2,1-
f][1,2,4]triazin-6-yloxy]-3-[1,2,

4]triazol-4-yl-propan-2-ol

438.1

6.7
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# (MtH + yield 37 N

(2S)-1-[4-(4-Fluoro-2-nethyl - I i ndol - 438.2 39
WG 2004009734 5- et hyl pyrrol o] 2, 1 f] PCT/US2003/022826
[1,2,4]triazin-6-yloxy]-3-[1, 2,

B |AfOol - &yl -propan-Z-ol 56 pNefige LC/MS; %
(25)-1t[4- (4-Fl yoro-2-nethyl -1 Hindol- 438.1|30 " ]
5-%l oxy) - 5- et hyl pyrrol o[ 2, 1- HO f] M+H)" | yield
+H 24 ek art-A—b—yex 312 3 -

] 37 azbh: Jexl - or (gg@ﬁl%}-g}’-@gr?\p,@emyl-JH-mdol- 438.2 39
(2R)-1-[E-g4 1 fior o-2Yiesyhyogthylpyaelel2. k3g. 3| 8
5-yl oxy) - 5- et hyl py fHél2eflziazin-6gloxy]-3-[1.2,
[1,2, 4]tri a2| n- 6- vl oxyJtridzg¢l4l-gl-propan-2-ol
41381 ag FF yl - pr@pan{2-(pFluod®-2Mnethyl-7 H-indol- 4381 30
(2R) - 1} - (¥=F! dior o- gymx hglmdthylbpgelor2,#38. 2|34 ~ ~
5-yl oxy) - 5“_ yl pyrq[ &iakin@-yloxy]-3-[1,2,
(13,2021 1 a2l &y QoL ropaiid] 52011 |
Yo P7
(29 -1} g.ﬂ\( H LSPR Bt R AP [y | 245 |8
5-yl oxy) ~5- nexhyl pyr¥-slapey methylpyyrolof2,1-
[1,2, 4] tri &9 ro6-yi Uy PR-Brjagint- yloaiy] -3-[1,2,
Jtriazpl-1-yl-pn opan th@ﬂaze’izﬂr ﬂ\propan -2-0l
2R—H1454FHue . 1 &—a 23&
549 oxy i S P m 3@?‘&%@ tép/ -m o [*482 |3
[1,2,4]tri azqn 6-yi oxyiex YIPYITOIO
3]triafol - #%yI=prop Q«"BFﬂaZEké‘rYb?Xé(] éilﬁ N Ve CNMWe| O
SN 4]triazol-1-yl-propan-2-ol
41 N/\:\N (2R)-1-[4-(4-Fluoro-2-methyl-1 H-indol- 438.2 24
N 5-yloxy)-5-methylpyrrolo[2,1-
HO f1[1,2,4]triazin-6-yloxy]-3-[1,2,
3]triazol-1-yl-propan-2-ol
42 \_,NN (2R)-1-[4-(4-Fluoro-2-methyl-1 H-indol- 438.1 24
N oS 5-yloxy)-5-methylpyrrolo[2,1-
= f1[1,2,4]triazin-6-yloxy]-3-[1,2,
3]triazol-2-yl-propan-2-ol
Example 43
H
N
O w3
\_\O_%fﬁg’\l
"y
5-Methyl-4-(2-methyl-1 H-indol-5-yloxy)-6-(3-piperidin-1-ylpropoxy)-
pyrrolo[2,1-f][1,2,4]triazine
A. 5-Methyl-4-phenoxy-6-(3-piperidin-1-yl-propoxy)-pyrrolo[2,1-
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NN)- 5
5- Met hyl - 4- (2- net hyl -1 Hi ndol - 5-yl oxy) - 6- ( 3- pi peri di n-

wa2004p0000Xxy) - pyrrolo[2,1-f] [1,2,4]triazine PCT/US2003/022826

5- Met hyl - 4- phenoxy- 6- ( 3- pi peri di n- 1-yl - propoxy) - pyrr ol
o[ 2, 1f][]_- 241t16%7i%e04/ 009784 PCT/ US2003/ 022826
f][l 41triazine To a m xture of

5-i neifﬁwmmtum]@ﬁﬁﬂapﬁwmwl@pzxmyﬂmoﬁ 2- T34 1azin-6-05(1.47 g,

éjtpl pefl Cfl ne;;afzgﬁgllnsg?wogﬁf’ﬁ@ ,alz—blggrl(%lﬁg r;%%n%?a}égg)l,ZZ

iy hqine@ﬁbmphﬁaa (2 2@, 122 2mBI® fetraRydrofuran (20 mL) at 0 °C
t et rahydr ofuran (20 rrLz at 0 C 5 under argon, was
il areoE ARy alded EAD $1.9 mii, 312 mnmhe Thegesultitgmstaewras

o 0 C.f j hen.at RT for 1..
Wifed D' CUBEG il i B AL RIVIER 1R e S B e oyt
WaSioPThE Eésﬁﬂlewa ulifie@bg @ﬂhc& gasmasﬁ @bmm &R&rﬁﬁiﬁgﬁg&gﬁﬁﬁg 5%
u5|£g¥5% in MeOH) 20% et h acetate

RIS (5% b e TS g delontod Togig s

%éé%%/dr@l @%%ﬁ?oi%ﬁigb]\@ %\f}gﬁﬂ él%nﬁl yl - propoxy) - pyrr ol

o[2,1- f] [1,2,4]triazi ne A m xture of above compound
A congﬁnd (1.7.9, 505 in (IN, 15 mol)
Bas heMehyld- h‘.ré@&yo@-(%r’wer lssdrnr@a?xxaasvrr@lﬁb%«d in
vacuoprihguridanRr cduct was purified by flash col um
ehr ongk g?lafa'% nFsi lica gel, 2M NH3 in MOH Et OAc=2/ 8
(v/ v) ]\ migtuad bOatbve compound A compound (1.7 g, 5.05 mmol) in aq.HCI

oV e R FrRta B P 8G Hifiedl ¥ S o oe

ﬁi‘aﬂﬁ& v@a@lphgﬁecl‘@y ﬂﬁ@ﬂ*‘é@lﬁmﬁ cl%%}nato phy [sﬂlca el, 2 NH3 in

| or o-'5- net hyl - 6- ( 3- pi peridi n-1- propoxy) - pyfrol o
MZOH/EGDA&CHMS @’/\4)]] to aﬁmdrﬁemﬁths(bﬁtnhﬁmyeﬁ (Zpipetidingl -Bl-propoxy)-

el ARl Ul b1 S usaad il S NS B = 201

resi due was dissolved in dichloronmethane and the
sol uti on was_washed sequent.i al I% with ice cold NaHCO3
1

gol ut 4-ShleredS-pretind-6-R-pipgridind-yilpropexa-pyrrol2 it r at e

e to afford 4 25
chl o?@ﬁgg%ﬁﬁi g;6-(3- pi peridin-1-yl-propoxy)-pyrrolo[2
, 1- f ] ABpRitidih bf campamd (B (045 gy 1.55 mmol) in POCl; (8 mL) was stirred at

:l

80 °C for 5 h The volatiles were removed in vacuo. The residue was dissolved in
dichloromethane and the solution was washed sequentially with ice cold NaHCO;
solution and brine, dried, and filtered. The filtrate was concentrated to afford 4-
chloro-5-methyl-6-(3-piperidin-1-yl-propoxy)-pyrrolo[2,1-f][1,2,4]triazine (0.47 g,
98% yield) as a yellow solid. LC/MS; (M+H)* = 309.

D. 5-Methyl-4-(2-methyl-1H-indol-5-yloxy)-6-(3-piperidin-1-ylpropoxy)-
pyrrolo[2,1-f][1,2,4]triazine
A mixture of compound C (40 mg, 0.13 mmol), 2-methyl-5-hydroxyindole (40
mg, 0.27 mmol) and K»COs3 (100 mg, 0.72 mmol) in DMF (1 mL) was heated at 80
°C for 2 h. The solid was filtered, washed with CH,Cl, and the filtrate was
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98% vyield) as a yellow solid.

5- Met hy

WA 2004000RDXY) -
m xture of conpound C (40 ng,

| - 4- (2- et

LG M5; (MtH) +

hyl - 1Hi ndol

0. 13 mmol ),

Zoriteiithiydd: 51’Hé)’t€§1@?fé’ waslphreridd4s 4% co@lnﬂﬂctﬂ‘@iﬁhﬂ)g

100 1y,

PER beSuolb 5oL

72 nmo

) in DVF (1

was heat ed a

309. D.
-5-yl oxy) - 6- ( 3- pi peri di n-
pyrrolo[2,1-f] [1,2,4]triazi ne BOI/BS2003/022826

yprEe

m.)
& Pﬂimm)el\/lg@ﬁ)d ethat adgetdteldp affordihe Hid comnppurg-2¢nee, 44%

h@\q ﬁ?a Qg&é'?gg??gsi due was

purified by flash coI um chr omat ography [silica gel,

20% NH3
titlel

bSeiRd

prepar eféMl?lséll)p ﬁ agal%)googgg gfeséf?’?ndsk %}’Yh? i ]%ﬁg?‘% @ g

2Min MeOH)

| ethyl acetate]

to afford the

SUHEE qoPapayds wartpropagtddysingsa progedure singisr fjthat

droimotdelepr epar at i on of Exanpl e 43 using the

appropriate hydroxyi ndol e or
X NN N

yield 44 H 4-(I!—I—I@-5-yl oxy) - 5- net

A-0-CC / piperidin-{l-y

10 Ex

f1[1,2,4]triazine

4- (4- Fl uoro-| Hi ndol

nmet hyl -

6- ( 3- pi per

anm noi ndol e.

anple X-R Nane LCO M5, %

-5
pro

- 5-yl ox
idin-1-yl-

~e6 0 |
)\Epyrrol o[ 2, 1- f]

éI'O

SCr

[1,2,4]triazine 46 N 4-(4-Fluoro-2-Nethyl-]Hindol -

1%18%16 or

C~R N M
# (MHH) +
-6-(3- 406 30
r opoxy) pyg¥0l o[ 2, 1

438-25 0 g ) yloxy)-5-pethyl -6-(3-piperidin-1-yl l:
%’F%‘ﬁféﬁ‘()) “pyeRol o2, "1-f] [1, 2Na¢]1Qr|azme A7 F HCMS; | %
4- @6- Flluor o- 1 Hi nldol - 5-yl oxy) - 5- 438 33 (M+H)" | yield
44 N | 4-(1H-Indol-5-yloxy)-5-methyl-6-(3- 406 30
/<o @:/) piperidin-1-yl-propoxy)-pyrrolo[2,1-
f][1,2,4]triazine
45 N 4-(4-Fluoro-1H-indol-5-yloxy)-5- 424 26
KO@ methy1-6—(3—p1per1d1n—l—yljprgpoxy)—
F pyrrolo[2,1-f][1,2,4]triazine
46 N 4-(4-Fluoro-2-methyl-1H-indol-5- 438 25
Kom yloxy)-5-methyl-6-(3-piperidin-1-yl-
F propoxy)-pyrrolo[2,1-f][1,2,4]triazine
47 F N 4-(6-Fluoro-1H-indol-5-yloxy)-5- 438 33
/<0:©/\/)' methyl-6-(3-piperidin-1-yl-propoxy)-
pyrrolo[2,1-f][1,2,4]triazine
48 N (IH-Indol-5-yl)-[5-methyl-6-(3- 405 21
/<N/©:/) piperidin-1-yl-propoxy)-pyrrolo[2,1-
H f][1,2,4]triazin-4-yl]-amine
49 N | (2-Methyl-1H-indol-5-yl)-[5-methyl- 419 34
/<N/©/\/f 6-(3-piperidin-1-yl-propoxy)-
H pyrrolo[2,1-f][1,2,4]triazin-4-yl]-
amine
50 N (2,3-Dimethyl-1H-indol-5-y1)-[5- 433 27
K"m methyl-6-(3-piperidin-1-yl-propoxy)-
H pyrrolo[2,1-f][1,2,4]triazin-4-yl]-
amine
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01 / nethyl-6-(3-piperidin-1-yl-propoxy) pyrrolo [2,
1-f] [ 1,2,4] triazine 48 N

W@ bad4oomded - 5-yl ) - [ 5-nmet hyl - 6- (3- 405 21 (\ N | PCT/US2003/022826

pi peridin 1-yl - propoxy) - pyrrol o[2,1 Hf] [
2,4]triazin-4-yl]-am ng

(2 Met hyl - | H-i ndol - 5-yI ) - [5 Rethy| 419 34 AN/
6- (3-pi peridin-I1-yl-propoxy) H
pyrrolo[2,1-f][1,2,4]triazin-4-yl]- agine 50 H
(2,3-Di met hyl -] Hindol - 5-yl)-[5- 87 N/

met hyl - 6- ( 3- pi peiNdin- 1-yl - pr opd ¥
1,2,4]triazin-4- am ne -5 W2004/ 009784

PCT/ US2003/ 022826 amplee 51  H B HNOF j ON N5
4- (4- Fl uor o- 2- net hyl i -Nyl oxy) - 5-met hyl - 6- (2-p
i peridin-4-yl-ethoxy) - 1f] [1,2,4]triazine

To a solution of trlphenylpho h|ne (168 ny, 0.640
mml) |n THE(l 5 rTL) at 0 C was slovvly added DEAD

After stirring for 5 mnu&@s 4}10
;ﬂ M’éﬁpﬁ@r@rmﬂwﬂdwn@l AR )-Ree thy o2 pinexifin-d-yl-ethoxy)-
resulting mxture I eadditional 5
m nut es. Exanpl e 1 nﬁBZIﬂgld%f !}rﬁgldl the reaction
m xture slowly warnmed to roomtenperature and stirred
for

L T T S S
oflcagly SQVHMUded DENBIROIBRINS mAie OMerkstiNiigor Wasinutes, 4-

added and"the m xture was concentrated in
piperdineethanol (0.48 mmol) was added and the resulting mixture was stirred for an

additional 5 minutes. Example 1 was then added and the reaction mixture slowly
warmed to room temperature and stirred for 18 h. The reaction mixture was then
concentrated in vacuo and purified by preparative HPLC followed by flash column
chromatography. Aqueous 1 N HCI was added and the mixture was concentrated in

vacuo to afford (30 mg, 74%) of a pinkish solid. MS: (M+H)" = 424.23
The following Examples were prepared using a procedure similar to that

described for the preparation of Example 51 by treating Example 1 with an

appropriate alcohol.

Me

;\ 2T

0

Me
R\ aé‘)%[\] F
(0]
o
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15 vacuo to afford (30 ng,
= 424.23 The fol |l ow ng Exanpl es were
deCT/US 19031022826

VS:

(MeH) +
wW@e@parwes usi ng a procedure simlar to that

74% of a pinkish

solid.

for the prepar ation of Exanpl e 51 by treati ng Exanpl e
U1 I alC dl CUTI y4v) I_I IVI: U IVL:‘
?—Exa R 3®Bs o 2004/ 0097§i‘mﬁcw US2003/ 02828 TEMS:
Exagpl el R Nanme % LC/MS; # Yield (MH)+ 52 Yield | (M+H)"
4- (4-Fluoro-2-inpthyl-1Hindol=-5-_71 426 3 o N-1
yl &) - b- et hyl }6- (D-(4rBlugkrol-inetiaylyl H-indol-5- 71 426.3
et hoxy) gy kol o[ )R, ylexy)-Sfmdthl-@|2-mcapliokie-4531-| | {
3- [ 4- (4} PHdOr o- 2} nethbyy)-gyrtoloiddH]B;2,8Uri8ag: 2
yl oxy)-b-nethyl pyrrolo[2,1- fJ |
I jtrrazin-6-yi 1 | [amn 54
4_(457 "H lioho: {\?X[M (4T@L_ﬁ _BJQ %t I%{%i%%ﬁ!&? 834 398.2
yl oxy) - b- met hyl"- 6 [ %&ﬁe et hoxy] -
pyrrol o[2,1f] [1}2 ﬁjf A Oxy Ptopyt)
gié)/l:l l10r 0= 2- hm@_r(ziTEiL Hzﬁt qtmnlg}ﬁqung)é% J 18 YETE)
yl t hyl : B- ji L= :
e ol of bGIrIt }Z 4]ytcrxw§g§§mhﬂe6 (-methy”
{2-[4-(4-Fluoro met hy| thiddol-hrgbretBoxyd6 370. 2
yl oxy) - b- met hyl - pyr r opefr@p[2,1£][1,2,4]triazine
55 /s\/\} 4-(4-Fluoro-2-methyl- 1 H-indol-5- 43 387.2
yloxy)-5-methyl-6-(2-methylsulfanyl-
ethoxy)-pyrrolo[2,1-f][1,2,4]triazine
56 N {2-[4-(4-Fluoro-2-methyl-1 H-indol-5- 66 370.2
d V\} yloxy)-5-methyl-pyrrolo{2,1-
f1[1,2,4])triazin-6-yloxy]-ethyl } -
methylamine
57 Q 1-{2-[4-(4-Fluoro-2-methyl-/ H-indol- 42 424.13
&/N/\% 5-yloxy)-5-methyl-pyrrolo[2,1-
f1[1,2,4]triazin-6-yloxy]-ethyl }-
pyrrolidin-2-one
58 o 5-[4-(4-Fluoro-2-methyl-1H-indol-5- 13 397.3.0
/U\/\/} yloxy)-5-methylpyrrolo[2,1-
f1[1,2,4]triazin-6-yloxy]-pentan-2-one
59 4-(4-Fluoro-2-methyl-/ H-indol-5- 13 530.0
ol /™ yloxy)-6-{2-[1-(2-methanesulfonyl-
! ethyl)-piperidin-4-yl]-ethoxy}-5-
methylpyrrolo[2,1-f][1,2,4]triazine
61 a 4-(4-Fluoro-2-methyl-/ H-indol-5- 28 446.2
SN yloxy)-5-methyl-6-[3-(6-methyl-
pyridin-2-y1)-propoxy]-pyrrolo[2,1-
f][1,2,4]triazine
62 y 4-(4-Fluoro-2-methyl-/H-indol-5-~ 33 432.2
N\D\/\/} yloxy)-5-methyl-6-(3-pyridin-4-yl-
propoxy)-pyrrolo[2,1-f][1,2 4]triazine
63 gzsCN 6-[3-(1,1-Dioxo-116-thiomorpholin-4- 45 488.2
} yl)-propoxy]-4-(4-fluoro-2-methyl-1 H-
indol-5-yloxy)-5-methylpyrrolof2,1-
f1{1,2,4]triazine
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fl] [ 1,2,4]triazin-6-yloxy] -ethyl nethylamne 57
1-{2-[4-(4-Fluoro-2-nmethyl -1Hindol- 42 424.13
WG 2004009784 5- met hyl - pyrrol o[ 2, 1- f] [ PCT/US2003/022826
1,2,4]triazin-6-yloxy] -ethyl } yrrolidin-2-one 58
bHx4mbit [FT uoro- 2-[met hyl -TH T nlighe5- 13 397. 30 ¢ LC/MS;
yl ox 5t nmet hyl pyrrol o[ 2,1 f]
[ 2%‘/4]tr| azi n- 6-y| oxy] pent an- 2-one 59 Yield | (M+H)"
12 C£C29N N n
ot UC&.- fret Aot >
V1 o) -6l (2 “[/Nkiﬁ]( fﬂ%—f’%ﬁ S TS TR adols- | 41 | 5963
et hyl ) - pi g8 Tdi-4-yl hrexyethylpgrrolo[2,1-
et hyl pyfrrol of 2, 1- f 1@‘@“4 inrG-gexpachylly
4- (4~ Fl Uor o- 2- met|hyd-methan ngprapgll4degbamic
| oxy) - 5 et hyl - §- [ 3- ( 6- metidbenzyl ester
DY i68i n-2-yl)-p opo>4y(]4 Flyotocd-mefiR1-¥ H-inlddl-2, 4]|t r 5azi pe423.2
6|2 ", )\5} l T l— eua%h Sxy3-kihyl- 6iklt|=th16§ﬁérr§%1 -33 432.2
yl oxy)-or yl- I
rol o[ 2,1- 111, 2,[4] Y pQirBlof VIl 1 204 e
D- [ (L, - D gXo- J. I f
1 )_%l'gr opoxy] I J" @ t'r‘*%ﬂé‘%rgﬂl ’fhy;l' [12n<ii€'>1°§ B 383.2
ndol - 5-y I oxy)<5- m%iﬁb%%%)r?ﬂ Eﬁjp
1 2, 4] trfiazine -g9 éyb 11022826
D Nane 0/ If'\l W« aA - b= N [
N\ TNATIT 7U UZr lJl_, NI 1
4{5'7( 4-IFLagro. 24 me fﬁ;mg_{ z}jalg h&%]ﬂ&ndg 3 01'6, 415.3
/I oxy) 5- net hyl pylr r oY [# 2- ethoxye“oxy
1,2, 4] tr]i azi n- 6- y|l &RV ethylpyrrolo[ZlfJ[l
2.4 ]triazine
68 } 6-Cyclopropylmethoxy-4-(4-fluoro-2- 68 376.2
>/ methyl-7H-indol-5-yloxy)-5-
methylpyrrolo[2,1-f][1,2,4]triazine
69 6-(2-Fluoro-ethoxy)-4-(4-fluoro-2- 8 359.2
F" } methyl-1H-indol-5-yloxy)-5-
methylpyrrolof2,1-f][1,2,4]triazine
70 6-[2-(1,1-Dioxo-116-thiomorpholin-4- 51 474.2
> W/ | yD-ethoxyl-4-(4-fluoro-2-methyl-/H-
i indol-5-yloxy)-5-methylpyrrolo[2,1-
f][1,2,4]triazine

Example 71

{1-[4-(4-Fluoro-2-methyl-1H-indol-5-yloxy)-5-methyl-pyrrolo[2,1-f][1,2,4]triazin-
6-yloxymethyl]-3-methanesulfonyl-propyl}-dimethyl-amine
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3- met hanesul fonyl propyl } -carbamc acid benzyl ester
65 | 4-(4-Fluoro-2-nethyl-1Hindol-5- 50 423.2 1| J
wWQ b@xp)9784 et hyl - 6- (2-t hi ophen-2-yl S PCT/US2003/022826
et hoxy)-pyrrolo[ 2,1-f][1,2,4]triazine 66 0 }
Step A- (4- Flpg Qj'hztidﬁflwclal[‘rffléi Gmgjglmgﬂ.&%%n&) in a mixture of

yl'oxy) - 5-net hyl - pyrrol o
DNIFOUHE (Y1l alzinh) 6t 7@y} addeddWaE2 (bme, 6.9336 mmol) and the resulting

r'glﬁéli'f )Elag gtEllgeCf @%%X%ﬁﬁ g%i&es(o.zl r%L?%}?degs) was then added and
18 RAXYd MR RUEBY fof Qh Qﬁéti%?il Bolmih, psuréd bAtb %%Bi:iﬁlre 6Bwater

6- Cycl opropyl met hoxy-4-(4-fl uoro-2-- 68 376. r
5 (A@nfyland Bichindoinetband @Ry)L)5 ambthaydyers were separated. The aqueous

pégl{eg\!y%[ %ﬁ%%%gehﬁ%ﬁ@‘ﬁhé&%%ﬁwg gﬁg{ﬂ%) apd the cogbined organic layers
e b%éd brriNigo0y, FteheRx OBt laRus B il il fufther
) rrazl ne

perifiatfon ity wse6sten6- t hi omor phol i n-4- 51 474.2 N

et hoxy} - 4- (4- - l - ). .
BT 5oy Vs e R Ren FElgiEie S8 i PP () ) e
10 afadWHeCOIHKR1 Mg, @336 mmdd) and 5% @AM (DmgPamd thb réaction mixture
' 1-[4-(4-Fluoro-2-nethyl -1 Hindol -5-yl oxy)-5-net hyl By
SHEED EIQI"OQI_‘qt tFquil;an’rafqr it dwprs. Additional KIHA,C »H (21 mg) and Pd/C (5

ngg)%é}é XHEédb }ﬂe] régb’cigﬁ hﬁ%?éﬁléaie%% '70%%}’ B fn‘ﬂuﬁ@g mﬁl thé’rm&)m

temperature for 14 hours. The reaction mixture was then filtered through Celite®,

rinsing with dichloromethane (50 mL). The filtrate was washed with water (20 mL),

15  dried over Na,SOy, filtered and concentrated in vacuo. The residue was purified by
preparative HPLC, taken up in dichloromethane (20 mL.) and washed with NaHCO;
(20 mL) and concentrated in vacuo to afford the title compound (3.5 mg, 21% over 2
steps). MS: (M+H)" = 490.

20 The intermediates required for the preparation of Example 64 were prepared
as follows.
Chz ~NH
OH
\//S\\/\/'\/
o’ Yo
25 (1-Hydroxymethyl-3-methanesulfonyl-propyl)-carbamic acid benzyl ester

To a solution of Cbz-L-methionine methyl ester (500 mg, 1.68 mmol) in
MeOH (12 mL) at 0 °C was added Oxone®(1.53 g, 5.044 mmol) in water (8 mL.).

The ice bath was removed and the reaction mixture was stirred for 1 h, concentrated

30  invacuo to remove the volatile materials and then the residue poured onto
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-60 WO 2004/ 009784 PCT/ US2003/ 022826 Step A To a
sol ution of Exanple 64 (20 ng, 0.0336 nmmol) in a

woroosoesof DVF/ THF (1:1, 1 nlL) at 0 C was adperudmbB/022826

(1 nmg, 0.0336 nmol) and the resulting mxture was

EEn16FoRebtARE (RPmI) And Matepy40 MLl UBe [Qerd Woke s andwas

then added and the reaction mxturé stirred for an
mqwa mhasd walexttapted p‘am@dhlmwt@nm@m@enb} anﬂerh@ gorgbined

GERiCEr Ry g5 VERLOTE BARE AP Trea s MIS ol MRS o

ddin@éﬂt@fd@lﬁﬁtvb@lb&o(aiﬁrmm fngd)f hﬁlu@ 00% 1él.ﬂyarﬁic<h was used
a ers were dried over Na2S tere concentrat ed

Quh Erdhea Rarificpsignui t hout furt her purification in the

t i i .
et B £Ray B B TR P TSNl SPERAST] (503
df_@llofblrﬁ:@lﬁmma@inl) and7$H9% Ras &dded MIPATA(KIO MiBexa@as; RiI3nmL, 2.33
m xture stirred at roomtegerature for 24 hours.

REe ang ke repsliPCaRPre Wagghirecher pdy awd(then gypnchigs & low
t@ﬁﬂgﬁturé uz?t rl%ﬁﬁéﬂeo@szm ()§ u%ﬁger a@iﬁ anﬁ Qurze% Afgﬁ gﬁ) Ed&é%aé l1hat

utes an en room ours.
moematinpératvir t Thieerewetiont thisiurt iwlat oedd tilto augparfieky fumgel)and the
filtrat

rinsing with hl or onet hane
Mﬁ&agwema%gt ee@eﬁ%yﬁ%ﬁ«sﬁar@%ge&%w dighdgsgmethane ne (2 x

5 IhL?f E&ﬂthe ngﬁﬁl@& SRRl &rak il WAE BRed JNE NaSSOH Yfie¥RiSand
pur i preparative HPLC, taken up in

@nemtmadrmtvhaweto (apfordvd nixtnek We@ddwndrﬁlbwq@@ea W(hite solid.
rd fhe t

'gﬁg%‘%%ﬁ ogcy%g%ggt«gg% tg%\éacggn é?nélgtgns Poglss?]w_r}%t € sohd in
ASorodRtine (6 é MIST tRBhatES79 | Sid LD RE- }ﬂ)(?DM al héXanes,
of Exanple 64 were prepared as follows. Cbz 0/ ~

2% (l, Hyid moxyhe Thy Feagtione tiretnieswidst showylly-wparoest [t) Oé’é:rctyarﬁl b

d.b f.
g PR B e Tpa Gt RSe S8 bR afn OB Ta G b o
dddrnaPH afrobXOBRpEDafuke SPhdlayers Qe BaPataked, hdVRfu8bus(fhase was

mL.). The ice bath was renoved and the reaction
eprRetad @flﬁhahclé@lprmwn@ 64 x 25 mL)codceneqrabised g@anis oxtaciy were

e R Y e P

triturated w1th a 1 2 mixture of dichloromethane:hexane to afford (1-hydroxymethyl-
3-methanesulfonyl-propyl)-carbamic acid benzyl ester (118 mg, 42% yield) as a white

solid.

Example 72

H

N
KI/%
O
HO>’\—\ %N F

i W
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di chl oronet hane (50 nL) and water (50 nlL). The | ayers
were separated and the aqueous phase was extracted

waowadoh/odi7ehl or onet hane (2 x 40 nlL) and the conbP@ETS2003/022826

organi c extracts were washed with water (40 nlL), dried
SMBI(4 ¥mus2d-2-hidth AL Bl iRdl-5-FIRRG LS nfedh Alh Y itold 1.2, 4]triazin-
a?[f érd 612 ny ofﬁproduct (2%0%)0% yi elggjp}\‘/\hi cﬁg%gls[ uséd

5 wi thout further puri6ylosylrpmtanrd-ad sol ution of the
material obtained in the previous step (350 ng) in

di chl oronethane (6 rL) at -78 C was added DIBAL (1.0 M

hexanesa sduéh SLExatapid 58 (T8h), Q0404 Aeol SIACHP (1 MLX hed €

was stirred for 1 h and then quenched at | ow

MeRpOdlt w2 atf) 16 wRe efddd BaBHsG) mg,(GeS08 mupol) and thi Jeact

ti d f diti l..1.h 10 t
Sk S ofiort Rrapare: acisBintald mky ST EFEEkRy e
ke comitfhell RS stid fBY £ ht WO PE 2AE RRL IS rolRBcAPHBRKS The
phase was extracted with dichloronethane (2 x 25 nlL)

readionheixtoerbias dgn gogredi cnteNaHee: €20l ¢ add distilapemethane (30

filtered an C entrated in vacug t.o afford
B Tt T SraRiH abapennbplae iRl ot
cOAbéntBddan vabuoNaFhé LsiduE &k @Bsdibed difo Eigidg hihd@purified by flash
conditions by dissolving the solid in 15

@lene siremataesnhy (B0 fricthyl eepsntefhgxans to 180% eald agefdiehty afford
- [ ) . 1 mol ). The
L B b 10 BIERES vt P £ 4%6°C ver 2 1
bef ore being quenched wth Rochelle's salt (sat. ag.,
10 mL) and stirring for an additional 1 h at room
tenperature. The | ayers ixample@dr at ed, the aqueous
phase was extracted with dichloronethane (2 x 25 nlL)
and the conbi ned organic extracts were 20 dried over
Na2SO4, filtered and concentrated irmivacuo. The
resi due was then triturated w :2C i Xxture of
di chl or onet hane: hexane to affg -HAydr'oxynet hyl -

3- et hanesul f onyl -99s opy| RHcartbanic aci d benzyl ester
(118 ng, 42%yield a mhj 5olid. 25 Exanple 72 H
N OHOINF ONN-6 04}))\1009784

N

PCT/ US2003/ 022826

2-[4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methylpyrrolo[2,1-f][1,2,4]triazin-
6-yloxy]-1-methylethylamine

A. 1-[4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methylpyrrolo[2,1-

f][1,2,4]triazin-6-yloxy]-propan-2-one

A mixture of Example 1 (3.1 g, 10 mmol), chloroacetone (1.02 g, 11 mmol),
and K»>COs3 (4.1 g, 30 mmol) in acetone (100 mL) was heated at 50 °C for 6 h. The
mixture was cooled and concentrated to give a beige solid which was washed with
ethyl acetate /dichloromethane (1:1). The filtrate was purified by passing through a
short pad of silica gel to afford the desired product (3.34 g, 91% yield) as a light beige
solid. MS: (M+H)" = 369.
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5-[4- (4-Fl uoro-2-nethyl -1 Hindol -5-yl oxy) - 5-net hyl - pyr
rolo[2,1-f] [1,2,4]triazin- 6-yloxy]-pentan-2-ol To a

w@odounvwosd of Exanpl e 58 (16 ng, 0.0404 mmol) i PCTHR003022826

m.) and 5 MeOH (0.1 nL) at 0 C was added NaBH4 (3 ng,
B, 080% Flud8R-fethyl AL dOIL5-yNi g blo[£4- f or
At T S e RO he

30 mn. addi ti onal was ad

m xt udE,3éHriapinettylosykiimethpletiylamite 10 C and then 2 h
at roomtenperature. The reaction mxture was then
poured onto NaHCO3 (20 nL) and di chl or omet hane (30

m) . Ahgixtay ef shovecempenal Al(esimand 16 hemelh gamheninhasanate
was dried, filtered and 10 concentrated in vacuo . The

(100imf, & -OEohn BEBEED As st (84 818, Ddammel). pretir RRd(OBymE) 2nsh

Rl AN TR BT Y X My A ORE SUERARE ity

patioh3Parymehin fdEmaleNHO) mgr1.839mb1) kndNaBEI(DA\c):1B4 thg, B.4

/] CH3 O CH3 ~ H2N O ~
ROl b A8 EED 200 2 BOe TaSSHRebfor 0gitiongh S . Fae Fficoyas
fgiéé}%d?aﬁ]d' thé filltkaté whb buHiAZ By pRp¥h N HPLOTEIHR St - Ao Svas

lyophilifetl-tBlaffordthe-Tirt safl ofithe desdted cGmpdund/(RO0 SagreSiyyiphd) as a
0 2..1- 1. +4],-5riazi n-6-yl oxy] -propan-2-one A
Wl‘%?ﬂhé %ﬁ%ﬂfél é3]?b(3. 1 g, 10 mmol), chl oroacetone
(1.02 g, 11 mml), and K2C03 (4.1 g, 30 mmol) in
acetone (100 nL) was heated at 50 C for 6 h. The 25
m xture was cool ed and concentrated to give a beige
solid which was washed with ethyl acetate

/ di chl oromethane (1:1). The filtrate was purified by
passing through a short pad of silica gel to afford
the desired product (3.34 g, 91%yield) as a |ight
bei ge
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solid. Ms: (MrH)+ = 369. -63 WO 2004/ 009784
PCT/ US2003/ 022826 B.
wQ 240400984+ uor o- 2- et hyl - 1H- i ndol - 5- yl oxy) - 5- NneCTYE1993/022826
olo[2,1 f] [1,2,4]triazin-6-yloxy] -1-nethylethylamne
A m xture of above conpopEgfmpl{BH6 ny, 0.15 nmol),
ammonium formate 5 (100 ng, 1.6 mmol ), NaBH(OQAc)3 (84
ng, 0.4 muol ), acetic acid (0.2 nL) and nol ecul ar
sieves (100 ng) in THE (2 nL) was sfirred at RT

overni ght. Another portion of ampei um formate (100
ng, 1.6 nmol) and NaBH( QAc) 3 0% mmol) was

added, and the m giure vag s®irt or additional 5 h.
The SO|Id was fil ed d therffiltrate was purified

by preparative HRYC . sited fraction was 10

| yophilized to aff\gsd th WE,@Asalt of the desired
compound (20 ng, 28%yield) as a white solid. Ms:
(MrH) + = 370 -64 WO 2004/ 009784 PCT/ US2003/ 022826

s Exarrple74H NCH3 OCHCH3\ F - IN H\Me ONJ N
{{2254 42161411105% Efiﬁéthgrt-]!'thlhﬂbl =4-tox§ Al méthylp3¥olof2; e 12,4 Rtyiazin-
- rirazl n-

6- yl oxy] - 1- met h§tyéexnHlymethylegheiimethylamingt ur e of
conpound A of Exanple 73 (56 ng, 0.15 mmol),

net hylam ne 10 (2Min THF, 0.2 nmol), NaBH(QAc)3 (42

my, QO ﬁnxm*fd of, competlhd; Aaif iEia(n@!]a Ta{56angl (BKS mnmile nmthyitamjne

00 d at
10 VRSSO meiie NEBH(DAS B8 il 3 meich), peciasiriad AL and 34

ng%i%%ugédﬁsgp\}gy (fUOeIHQ)r 1ﬁtI‘I—}’i£(2'_1|ﬁll:5:w5§) stﬁ'Hdth q{lt H)‘f Zb'ht. I@e solids were

filtered and the filtrate was purified by preparative HPLC to afford the title compound
as a white solid (21 mg, 37% yield). MS: (M+H)" = 384,

15 Example 75

§\ ZT
=
o

Me o

F

[4-(4-Fluoro-2-methyl-1H-indol-5-yloxy)-5-methylpyrrolo[2,1-f][1,2,4]triazin-6-
20 yll-methanol

To a solution of 4-(4-fluoro-2-methyl-/ H-indol-5-yloxy)-5-methyl-
pyrrolo[2,1-f][1,2,4]triazine-6-carboxylic acid ethyl ester (68 mg 0.19 mmol) in
anhydrous methylene chloride (2.0 mL) at -78°C under argon was added DIBAL

25  (0.48 mmol, 0.48 mL, 1.0M, 2.5 eq.) dropwise. After 5 minutes, the mixture was
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as a white solid (21 ng, 37%yield). Ms: (MtH) + = 384.
15 Exanple 75 H NM OM ~-NF HO\ N J N

WO 20044097Bu0r 0- 2- net hyl - 1H i ndol - 5- yl oxy) - 5- met PyT/py2003/022826
o[2,1-f] [1,2,4]triazin-6- 20 yl]-nethanol To a

M}?M Dy PEC and allqwed to stir for an agditional 15 minutes. A drop of ethanol
ﬁ)uoro & 0hwei-lolgl-lrln 8.1[1a5 1ymlg)l(y I%l-nﬁgtshyl rop of ethano

vms raddd:d)t[ozlubnéli {hﬂ: ,ré’acﬁ])m fol&mad@yﬁll‘é sodion \hytdmxadei (6.2ehbhyédnd 1.0
(68 rqous net hyl ene

e EF oA iR L0 MO B AT Y Gt Hrang v Sered to

4 ter
Y e

cROTHAUSZOAIR/A0RAB icavget eletng with¥D- 15 %nthyhhdotate th Heasdsi r

f or,. ddi ti I A d I
(eitisD, EOssuhich ofdRe disiieh Shcudis 5Basty® HRE EmpaiRt oo me.
@y(gragwc%%r()g gc;pqg @[Lph)l 032mk of ethyl acetate and
1.

nmL of THF. After 30 minutes, the mxture was
filtered to renove the resultlng solid. The filtrate
was dried, concentrated i _vagu and 5
chr omat ogr aphed usi ng si :Eﬁ(g 3e? eluting with 40-75%
ethyl acetate in hexanes (gradient). Concentration of
the desired fractions afforded the title _ conpound (39

ng, 63% as a clear oil. LC M (MeE)L+ ﬁ 327. 3
Exanpl e 76 1@ N CNO ~/O p
o)

_( =" N
.y

[5-Methyl-4-(2-methyl-1H-indol-5-yloxy)-pyrrolo[2,1-f][1,2,4]triazin-6-yl]-

carbamic acid 3-piperidin-1-yl-propyl ester

A. To a stirred solution of 4-chloro-5-methyl-pyrrolo[2,1-f][1,2,4]triazine-6-
carboxylic acid methyl ester (0.5 g, 2.22 mmol) and 2-methyl-5-hydroxyindole (424
mg, 2.9 mmol) under argon in acetonitrile (10.0 mL) was added triethylamine (6.65
mmol, 0.93 mL). After stirring the mixture at room temperature for 17 h. solvent was
removed under vacuum and the residue was chromatographed on silica gel eluting
with 20-30% ethyl acetate (gradient) in hexanes. The solvent was removed in vacuo
to obtain 5-methyl-4-(2-methyl-1H-indol-5-yloxy)-pyrrolo[2,1-f][1,2,4]triazine-6-
carboxylic acid methyl ester as a white solid (0.58 g, 85%). LC/MS; (M+H)" = 337.2

B. To a solution of compound A (575 mg, 1.71 mmol) in pyridine (20 mL) was
added lithium iodide (17 mmol, 2.3 g). The mixture was stirred at reflux for 45 h.
The mixture was allowed to cool and the pyridine was then removed in vacuo. The

remaining solid material was purified by preparative HPLC. Removal of the eluent in
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O\ N HNNNJ
[ 5- Met hyl - 4- (2- et hyl - 1Hi ndol - 5-yl oxy) - pyrrol o[ 2, 1-1

wQ 2902/049784 i azi n-6-yl] carbam c acid PCT/US2003/022826
3-piperidin-1-yl-propyl ester 15 A To a stirred
vaehaifferdeds- rﬂeth;hlwmﬂéthlyleﬂﬂylhd@yﬁ yl@ky)pblﬂololl -1#][1[2 4]tr1azme—
1,2,4]triazi ne-6- carboxylic acid neth ester %
6zcazlzowﬁ|aylda(ﬁa8 mentt %y 1S SDIyH 9k (MM T 239 3
mol ) under argon in acetonitrile (10.0 nL) was added
triethylamne (6.65 mmol, 0.93 nL). After stirring
G.he nifod soletiat offoopotuehPeBamy; 6.1flanmalj idn diosadev@rhLivargs
20 rempved under vacuum and the residue was

adfisdbern O dBe abrrathed A smplesulagaipves) Geilybamine {13 maedod 8 ML),
21l %Pfé&ﬂ iﬂn?nc‘l %8% r'i:)l'% ﬂ]&t]ﬂ‘g ¥R fidated Ql?def’ %g‘éﬁ "t sYBE for 6 1,

renmoved i'n vacuo

fOH AR adttificdr HEhE YJplﬂdr}dth?@:lpaﬁohldl DORNoRNG6 b [iR dibxbie (2.0
[1,2,4]triazine-6- carbo ic acid nmethyl ester as a

i) M@n@l@ql ta7 €6 ten 9110‘35%0 stir Epm; 16hVilly Feactigm miptueswEs
{
T e S R R e v e

adetdteq) 00 H1Q afil Xlabtie@ Wiets 36 hill sRdnabted deaxs §qdiurd Bidarbonate,
The m xture was allowed to cool and t ﬁ yridine was .,
liO

deigd nfilicape grdicqngenfeisson vitreo- Flasheil W%tjlegs Baipararheg using

AR B P bt R BRI ek o o

tiad §advele dn Brawetaffptded tif2tithetdigpountH(9.6 oo, -18%y lae ay pppge oilo
[..1, riazine- 6-carboxylic acid (228 ng,
Lﬁ{%’lséﬁ/f&l)b %#éolid. LC/MS, (MrH) + = 323.1 C. To a

sol ution of conpound B (35 ng, 0.11 nmol) in di oxane
(7 mL) was 5 added ca. 5 ng of crushed 4A nol ecul ar
sieves, triethylanm ne (OEx3mpi®f7 18 L), and DPPA
(0.13 nnDI 28 L). The m xture was heated under argon
at 50 C for 6 h, followed by addition of the
3- pi peridi nepropanol (1.1 mol, i n di oxane
(2.0 nL), warned to 76C, then & v stir for ca.
16h. The reaction mxture was pe d on preparative
HPLC. The product obtaine wasy then dissolved in ethyl
10 acetate (100qi9i} ~wi £h 30 nL of saturated
i ca

aqueous sodi um ydried, filtered and
concentrated in The 0|TN was t hen

chr omat ogr aphed u§|ng silica gel eluting with 1%
triethylamne, 10% nethanol in chloroform Renoval of
the solvent in vacuo afforded the title conpound (9.2
rfig(4-ERedyo-2smethybl Hrigd obFyloxy)&-methylt(s)orphold@-2-Ymethoxy)-

pyrrolo[2,1-f][1,2,4]triazine

A. To a solution of (25)-4-tert-butoxycarbonyl-2-hydroxymethylmorpholine
[28.6 mg, 0.13 mmol, for preparation see Heterocycles (1993), 35(1), 105] and
triethylamine (16 mg, 0.16 mmol) in dichloromethane (0.5 mL) at 0 °C was added
methanesulfonyl chloride (18 mg, 0.157 mmol). The mixture was stirred at 0 °C for 1
h and then diluted with ethyl acetate (5 mL). The mixture was washed successively

with 1 M KHSO, solution and brine. The organic layer was separated, dried, and was
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15 Example 77 H N / M OMe OF NGC-... ON H20
4- (4- Fl uor o- 2- net hyl - 1H i ndol - 5-yl oxy) - 5- net hyl - 6- ( nor
w@bakionw784 yl met hoxy) - pyrrolo[2,1-f] [1, 2, 4] t r PERURB03%022826
To a solution of
cdtShtrated Ry Affonditmxy perdnot) BB n2x (9P ax ymeil hwhich vk okdddirectly
[28.6 mtg%o 13 mmol, for preparation see Heterocycles

lrl(ti.lggs’}t (1) 105] and 25 triethylanine (16 ny, 0.16
|
e 40 SR04, 20 g it

Onibehmok and K,604 (30angam 3@nrmcﬂm DMFh(OémjLi wan stifirgdat &l for

th.eth acet The u S
5 b hog s e dhfed: Vi alsroGefPits il FROAfkpre was
Wk ih LAk ldriddand eRREAla6d. Uhd REiduaRes pastieddy %/Bparatwe
2004/ 009784 PCT/ US2003/ 022826 concentrated to afford

M@ qﬁfoo@(&sa -2-8&hangspgomloxyaneiitylonorphelffiechcahex liceagid tert-
ool 50 b RO L " 0

nmol ) and K2C03 (50 ny, O 36 mml) in DVF (0.5 rnL)
was stirred at RT for . The m xture was di|uted

10 Byi t hCoimpiound bi (ﬂlémarv@salmolwieqi tred MHHCHpedipraner Qrlanfyat 0 °C
ed t.h t L
SFESEE A sl 5 08 GRS o okt
riR@le wadRivhanasiultoayeony NaHy; sontiphahd peifedcsyr roparhiive
c acid tert- buty] ester (15 ngy, 22.6 ? i\l
HEEGyslhe fyaqton centgipyng the dggir ha/a;bp%.li@ ﬁiff W&E aHCO;
aﬁjétl StPdcY Cf:%%ftl?%tﬁgl'\écgge 'Thech%?tr\?as(&lea aHH-):o@enQat@d #AAdhe

rrre tenpérature and stored in a
15 residueivgsrigomhilidfediio Zotd. thdHige compound (2 mg, 16%) as a solid. LC/MS;

(M+H)" =412.
Example 78
H
N
-
0
F\Hl\o N N\N/)
20 F

6-(5-Difluoromethyl-[1,3,4]Joxadiazol-2-yl)-4-(4-fluoro-2-methyl-1H-indol-5-
yloxy)-5-methylpyrrolo-[2,1-f][1,2,4]triazine

25 A, 4-Hydroxy-5-methyl-pyrrolo[2,1-f]{1,2,4}triazine-6-carboxylic acid ethyl ester

(1.5 mmol, 331 mg) was dissolved in a 4:1 mixture of hydrazine in ethanol (2 mL)

and the mixture was heated at 90 °C for 8 h. The mixture was cooled to RT and
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m xture was neutralized with agueous NaHCO3 sol ution

and purified by preparative HPLC. The fraction
w@omuadBng the desired product was neutral i zePICTMIB1903/022826

NaHCO3 and extracted with ethyl acetate. The extract
capgenithtéden vaneb woited (i, édiiﬂlmﬁ@rSt he 15 resi due was

G R B4 1%

ﬂE@lélf}trlBhN%Em@oﬁ 1d:a01d h}édramde (300 mg, 97%) as an off-white solid.
-(5-Di fl uoronet 4] oxadi azol - 2-y1)-4-(4-fluoro

- 2- methyI-IH-lndoI 5 yl oxy) 5-nmet hyl pyrrol o-[ 2, 1-f]

1, .
B[ éﬁn&gﬁrgiz)ﬁgm(?glggg ft? g Tlé a11d ﬁh]fltulrchei ctarc1davzv|erﬁ ead ed to
pmisuérbﬁs @GicHIoEdBY3 n29tad the(résitimgMixturd3asidhtedas 120 °c for

di ssolved in a 4:1 mxture of hydrazine in ethanol (2
1th) The rrgctigrempitiierwas opakedtie amé@nmemera@rﬁ ond gongentrifed in

b RS 3398 8%leBed B P e ALY PP g o

scfutidn?, Phedirfdnikolagedwas seFarated dried (NaZSOAL) filtered and concentrated.
{1 (met_ hoxyami np) car bony %phenyl ] am no (1-nmethyletli ¥1
Thy fsypléiag e{lzlefl uetwas theydipsolvediip OME méaﬁw pflugep-g-methyl-

fo 5
R R o8 B g pa Ry S by s s 2B
resltieg adgkack was stipfedspHO PO Usr Dhtythéd mdledbto(e&.bﬂzr)t tempbrhﬂu& and
resulting m xture was heated at 120 C for

dijyded with Aathensgr clopds- J&&Oé&ane%laawaeSMaSPéW am?red%\%
ER869N E[t@lreﬁ dﬁo'n@entl\éﬁéﬁu ?untg&%oﬁ ? &)@%}3&%@@ A hffbl‘?l@& the title

bét ween et acetate and satu sol ut1on.
co‘ﬂmmlmdg%mg, B Ep evemdl3 as e paitabeli]. LAYMSH (VINED'SO415.14.
filtered and concentrated. 10 The resulting oily
resi due was then dissolved in DVF (2 nlL) and
4-fluoro-2-methyl - 1H i ng@lmpegd (0.13 g, 0.63 mmol)
and pot assi um carbonate were added. The resulting
m xture was stirred at 50 C for 5 h, uthen cooled to
anbi ent tenperature and dil ut eg”nit-N_net hyl ene

chl oride. The organic |ayer was shed WPt h wat er,
dried (Na2SO4), #d lterede concentrated. Purification
by preparative HPLC}“af\f or Ritle

g o

0 \ N\N/)
Me
N—Me
Me

[(1R),2S5]-2-Dimethylaminopropionic acid-[2-[4-(4-fluoro-2-methyl-1H-indol-5-
yloxy)-5-methylpyrrolo[2,1-f]-[1,2,4]triazin-6-yloxy]]-1-methylethyl ester

A mixture of Example 15 (80 mg, 0.22 mmol), N,N-dimethyl-L-alanine (41
mg, 0.35 mmol), HATU (132 mg, 0.69 mmol), DIPEA (91 mg, 0.69 mmol), and
DMAP (3 mg) in DMF (1.5 ml) was stirred for 16 h. The volatiles were removed in
vacuo, and the residue was purified by preparative HPLC. The desired fraction was

collected, treated with aqueous HCI (1M) and then lyophilized to afford the title
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15 conpound (22 ng, 31 %overall) as a white solid.

LG M5, (MtH)+ = 415.14. Exanple 79 H N M 0 M M F
wQ@2@3/0097BINf Me N-Me Me 20 PCT/US2003/022826
[(1R), 2S] - 2- Di et hyl am nopr opi oni ¢ .
ceropainflZ69 mg; 43 £ yiokd)-a8 amdtiteyblid ALG/MI (VBH) " = 470. "THNMR

BRI [ An G

2By, ?4219“@&0HhAﬁT1UJJ‘$ N ﬁkj*%t Ty gmh%ﬁ;o??is pe 11—%&6 ?n"m) g 1g)g(d 1H);

7166t§$)1H)a71a5(sDﬂlﬂl? (3 rrg) in DVF (1.5 M) was stlrred
for 16 h. The volatiles were renoved in vacuo, and
the residue was purified by preparative HPLC. The
desired fraction was cofisfpRr® treated with aqueous
HCO (1M and then |yophilized to afford the title -69
WO 2004/ 009784 PCT/ US2003/ 022826 conpound (69 ng, 63
%vyield) as a white solid. LCO M5 (I\/H,—_0+ = 470. ' HNMR
(CD30D): 8 1.45 (d, 3H, J=6.6 Hz)A (s, 3H); 2.45
(s, 3H; 2.98 (s, 6H); 3.65 (s, M (d, 2H,
J=2.75 Hz); 5.10 (fm ; 690(|n 1H);
7.10 (d, 1H); 1H). 5 Exanple
80 H NM O

10 [(1R), 251-2-Amino-4-methylpentanoic acid [2-[4-(4-fluoro-2-methyl-1H-indol-S-
yloxy)-5-methylpyrrolo[2,1-f][1,2,4]triazin-6-yloxy]]-1-methylethyl ester

Step A
A mixture of Example 15 (93 mg, 0.3 mmol), N-Cbz-L-leucine (159 mg, 0.6
15  mmol), HATU (228 mg, 0.6 mmol), DIPEA (154 mg, 1.2 mmol), and DMAP (5 mg)
in DMF (1.5 mL) was stirred overnight. The volatiles were removed in vacuo, and
the residue was purified by preparative HPLC to afford 2-benzyloxycarbonylamino-4-
methylpentanoic acid [2-[4-(4-fluoro-2-methyl-1H-indol-5-yloxy)-5-
methylpyrrolo[2,1-f][1,2,4]triazin-6-yloxy]]-1-methylethyl ester as a white solid (145

20 mg, 78 % yield as a single diastereomer).

Step B
The compound from step A above (130 mg, 0.21 mmol), Pd/C (10%, 26 mg)
and ammonium formate (400 mg) in DMF (4 mlL) were stirred at RT for 4 h. The
25  mixture was diluted with ethyl acetate, filtered through a pad of Celite®, and

concentrated. The residue was purified by preparative HPLC. The desired fraction

was collected, mixed with 1 N aqueous HCI and Iyophilized to afford the title

-70-



10

15

20

25

M M F OONI O~-N NH 10 [(1R),
25] - 2- Ami no- 4- net hyl pent anoi ¢ aci d

WO 2000409744 f | uor o- 2- met hyl - I H i ndol - 5- PCT/US2003/022826

yl oxy)-5-nmethyl pyrrolo[2,1-f][1,2,4]triazin-6-yloxy]]-
cbmj%ﬁﬁtYhﬁ hmlte esliem2 %@4‘7 i@ldn MEU B ExeaTHEMER

éﬁ% rrg g) eucine (159 ng, 0.6 15

op, M?@ (2 28).niyd5 6L, 8Hpdrs. 3 Hz DI 1PN g, 184, 1n§f) (.. 2H), 2.44 (s,

ertp heronht shtabPh e Garbe et b 45780, 65386 1.

8.9®(nk,831)07a 1\@SI UL fo.£HzY. 6pr(§ rm)av 79¢s,HRHC to afford
2- benzyl oxycar bonyl am no-4- nethyl pent anoi ¢ acid

[2-[4-(4-fluoro-2-nethyl -1 Hindol -5-yl oxy) - 5-

met hyl pyrrol o[ 2, 1-f] [ 1, 2, x%trl n-6-y| oxy]]-1-nethyle
thyl ester as a white soI 20 ng, 78 %yield as
a single diastereoner). Step B The conpound from step
A above (130 ng, 0.21 nmmmol), Pd/C (1 % 26 ng) and
amoni um formate (400 ng) in DVE ) were stirred
at RT for 4 h. The 25 mxture Med W th ethyl
acetate, filtered througme ite(r), and

concentrated. The" due\wasipurgfied by preparative
HPLC. The desired g&fz\g \ vva\sN col l ected, m xed wth
1 N aqueous HCl an oph to affordthetltle
-70 WD 2004/ 0097ﬁ_4?£ /U82003 022826 conpound as a
white solid (92 ng 4%y|eld) M5: (MHH) + = 484.
'HNI\/R (CD30D) : 8 0 9 (m 6H), 1.45 (d, 3H, J=8.2
170(m1|—|) 1.80 (m 2H), 2.44 (s, 3H), 2.46

Ef%é?] 5Apgnpbronie ac] SH-(iudr2 mechyl i indk Syl -5-

10 4 Hﬁ)ethﬂp??mﬁﬁz 13411D1,2, 4 1trh 22ih -y155Y 1-1 P el FEBE edtdy H

Step A
A mixture of Example 15 (60 mg, 0.0.16 mmol), N-Cbz-L-alanine (89 mg, 0.4

mmol), HATU (253 mg, 0.4 mmol), DIPEA (103 mg, 0.8 mmol), and DMAP (5 mg)

in DMF (1 mL.) was stirred overnight. The volatiles were removed in vacuo, and the
residue was purified by preparative HPLC to afford homochiral 2-
benzyloxycarbonylamino-propionic acid [2-[4-(4-fluoro-2-methyl-1H-indol-5-yloxy)-
5-methylpyrrolo[2,1-f][1,2,4]triazin-6-yloxy]]-1-methylethyl ester as a white solid (77
mg, 84 % yield).

Step B

A mixture of the compound from step A above (60 mg, 0.11 mmol), Pd/C (
6mg), and ammonium formate (200 mg) in DMF (1.5 mL) were stirred at RT for 30
min. The mixture was diluted with ethyl acetate, and then filtered through a pad of
Celite®. The filtrate was washed with water, dried over Na»SQ4,and concentrated.

The product was mixed with 1 N aqueous HCI and lyophilized to afford the title
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wWQ@2¢04/009r84 | uor o- 2- net hyl -1 H i ndol

OM M NF OOO\ NNJ NH2 10 [(1R),
2S] - 2- Am nopr opi oni ¢ acid
- 5-yl oxy) - 5- PCT/US2003/022826
met hyl pyrrol o[ 2,1-f][1, 2,4]triazin-6-yl oxy]-1-nethyl et
cbmpouaﬁi Bra ﬁlwsoﬁd/{smg; YR ;@adﬁmt»ﬁﬂ)% <460, FINMR

N- Cbz-L-al ani ne 15 nmmol ),
(ﬂ&a@bz z?sle,%d 361, A—WH)z) 1@@1@1@@ %HZD2814M$D3I)T) 2els,

1611 RacPe S Elhds T WA ﬁ%%@é%é&%ﬁ@ 1)

7p0r(d11]5e);|7t66 @rEprrasiyemiPLC to afford honochiral
benzyl oxycar bonyl am no- pr opi oni ¢ aci d
[2-[4-(4-fluoro-2-nethyl-1Hindol -5-yl oxy) -
5rrethy|pyrro|o[21f][1 r Z|n6yloxy]] 1- net hy
| ethyl ester as av\,hlteE?"Aléfeg%(;1 ng, 84 %yield).
Step B A mxture of the corrpound from step A above (60
ng, 0.11 mmol), Pd/C 6ng), and ammonjum formate (200
ng) in DM (1.5 nL) were stirred for 30 25 mn.
The m xture was diluted with et €, and then
fllteredthrough‘ ad ofy.Cel iote . ~he filtrate was
washed wth vvat(?,—;-,lr/ Led dyer 284, and concentr at ed.
The product was m xed w N Hqueous HO and

| yophilized to afford t he X2tNd -71 WD 2004/ 009784

PCT/ US2003/ 022826 conpound as a white solid (53 ng,
99% vyield). M5 (MrH) + = 442. 1HNVMR (CD30OD): 8 1.45

Sl it alag oo

5.45 (m 1H)metﬁy2§y1(ralo[2,tl)ﬂ[1,€z,zﬁ&1£ziﬂe 1H; 7.10
(d 1H) 7.66 (s, 1H), H. 5 Exanple 82 H Me

o0 M o
A. To a solution of 4-phenoxy-5-methyl-6-hydroxypyrrolo-[2,1-f][1,2,4]triazine

(1.0 g, 4.15 mmol, as prepared in WO 00/71129, which is hereby incorporated by
reference), 3-methanesulfonylpropan-1-ol (1.15 g, 8.3 mmol) and PPh; (2.17 g, 8.3
mmol) in THF (12 mL) at 0 °C, was added DEAD (1.42 g, 8.3 mmol). The mixture
was stirred at RT for 1 h. The solvent was removed in vacuo. The residue was
dissolved in dichloromethane, washed with brine and dried (Na,SO,4). The volatiles
were removed and the solid obtained was triturated with dichloromethane to afford 6-
(3-methanesulfonylpropoxy)-5-methyl-4-phenoxypyrrolo[2,1-f][1,2,4]triazine as a
white solid (1.1 g, 73% yield). MS: (M+H)" = 362.

B. A mixture of 6-(3-methanesulfonyl-propoxy)-5-methyl-4-phenoxypyrrolo[2,1-
fi[1,2 4]triazine (1.1 g, 3.04 mmol), HCI (1N, 20 mL) and ethanol (20 mL) was
heated at 80 °C for 3 h. The volatiles were removed in vacuo. The white solid was
triturated with diethyl ether/hexane (2:1) to afford 6-(3-methanesulfonyl-propoxy)-5-
methylpyrrolo[2,1-£][1,2,4]triazin-4-ol (820 mg, 95%) as a white solid MS: (M+H)" =
286.
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M- F O:\ N1O
4- (4- Fl uor o- 2- net hyl - 1H i ndol - 5-yl oxy) - 6- ( 3- net hanesul

wo ooogloegrBopoxy) - 5- net hyl - pyrrol o[ 2, 1-f] PCT/US2003/022826
[1,2,4]triazine AL To a solution of
c- phenayymee ored- ﬂnetﬁaﬂiéédff@ﬁ( bpXyP5 et fold24-tria
zine (1.0 g, 4@31[ nmol asSMgirfeﬁ arygeld in M%oﬁnzg
fiii2eA triagirhéob (H20img @rlﬁdnmoaohnld;PQ@a (K @léwv@%)leated at 85 °C for

3§b;§6{§;n€§f%la&%gg§%r 0 nt)ol giye q—&él )whéc[h V&ascshsvg ed in
d@ciedniEARe (dhd4vasBed s%c&s@i‘?‘@l'y)wnﬁraﬁd NaHG(DgesohM@fﬁ and brine.

stirred at RT for 1 h. The $olvent was renoved
TreeuganicpHgere égs@u;fétemlsandcnogwtm@d tp affardcthe gn@ﬁ@hl@migndate

iR@RS b RE] S asideBe s f renBikeu sdlbfion B A lufP-

Méthyl- ﬂil@lﬁddbﬁ%[ﬁ‘ﬁmlﬁg 4 02 afrhaly dncﬁNaﬁ (60% in mlneral oil, 160 mg,
( 3- et hanesul fonyl pr opoxy% 5- met hyl - 4- phenox 19 rrol o[ 2
4.02 m}r{oi) in DYIFrat Q7Cndhagesy tmmmXéurg LS @tn(rqd 3t % 33%mm and

ey Mottt watd ot (o B uhs polution, dried |
coh@nirateld] [The ZesﬂdeTWa@Zpuﬂﬁeﬂ by Flagh cGuf dl’ifﬂlhétogrbrlﬁﬂy (il¥a gel,
20 nmL) and et hanol was 25 heated at 80 C for 3
ehptingrEony dP% qthﬁélsacvtéfﬁé d@ﬂm@athaﬁe PR0%. eth acsitet e

d?cq}ld)tg?l\@ﬁgi %)t E[?E H.Esz?r{?ﬁ %a\éﬁ{;#& Wy tcmﬁlbln%ﬁ il é&fc)éﬂﬁlﬁe& 8 Ydcuo to

anesu ony Propoxy) -
gireet hgdlioly whidhoy &, tashdd Wit M3@Hitazfforddhe htlé 8@Bpompd B5%Yhite

3 T 1 EE o 20 ey TR e cardFor SO 450484,
F%uhé Jet m@egﬁlﬁmy(kz megm 38 gmﬁyh W(sr pﬂp [72931<§ 1H),

, 2, 4] tri1azin-4-ol
7(1]5’O(dm].H Wels4 hizatee?) @i, 1$B 622#«53 113, 416 BCZHShsﬁabG Hendvddt,

2 -5 or St e P e A s ML SO BR PO RRH, Eleg For

CHICER 0 W4 BROA0 84 BB] Het.34 NTIE 56 YRND CRouih! € 5416168 4.92;
filtered and concentrated to afford the crude

NhPopobiddate internmediate (610 ng), which was added
to a pre-m xed solution of 4-fluoro-2-

met hyl -1 Hi ndol -5-0l (664 ng, 4.02 nmol) and NaH (60%
in mneral oil, 160 ng, 4.02 mmol) in DMF at 0 C. The
resulting mxture was stiJred a% RT for 30 mn, and
diluted with dichloronet 83 hed with 10 % Li G
aqueous solution, dried 10 concentrated. The residue
was purified by flash col umm chronatography (silica

el ,
Me” i Me ¢
_\_\O _é(‘\“‘ F
\ N\N/)

N-{3-[4-(4-Fluoro-2-methyl-1H-indol-5-yloxy)-5-methyl-pyrrolo[2,1-
f1[1,2,4]triazin-6-yloxy]-propyl}-methanesulfonamide
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30

eluting from10% et hyl acetate / dichloronethane to 30
% ethyl acetate / dichloronethane). The desired

wo eagndoss were conbi ned and concentrated i n vVRCTIUS1003/022826

give a solid, which was washed with MeCH to afford the

itle |
}ﬁRlvs ‘E“f\ém@]ﬁ?gﬁ %gﬁ%geﬁé\gfs hc%ﬁhryg%é&oﬁ@%%g% 2 g5f_‘ﬂ51y2 Qggﬁzme

(F\Ired 4.3638mbB20.3- dibﬂomvarc(pdn@mszmmH%) aind KoOOR (3 .24

1'%1%’01)1 S heéteg At % °C %(%2 h. %&%s ent Q%qlg'rqﬂgveilgn yﬁguo %h%%esidue
\(/ﬁs pur&iéd b%dﬁlsﬂ cﬁ%ﬁm c%.r&ﬁatg)%ap%?sﬂg% %%:12 efufin grlﬁ%li Fﬁmg él‘rS
(ﬁclzlolt@@fth@eﬁd 26% ethyl AcB4te / NichRrbfpthgne) 1@ afforddbe drud€
1}5&‘&8%%&,\9@ 32"@8@/% BSH IS:T hg 1%91%%3@ (F§ n? 58 mmolglwas heated
Wi ﬁreﬁfhnéél:dﬂ%h&’r]ﬁfd@ 2oL hmblAMROCOD 4 29¥hmehHB DME (15

rrol o[ 2, 1-
B o Byt ¢ vniige ylaxstlepripiad vie ltisemut homanodesd 7

7 CT/,US2003/ 022 A
3 2k S0 g SRR rdeilhg Bl e
coiluien clrdbndfoggaph4. (ﬁﬁcd‘@ﬂll 20% kth3A dd:ebzlt@ V'Ei@hl@)ﬁ(ﬁﬂ@:hﬁtﬂ&) @o gfford N-
mmol| ) was heated at 70 C

20 mol ), and K2C03 3 , 22

[Bofp-rpethYl-4rpBenogy PaHe %g -Hld PotlEepZitHOVI@EIPIONHE 1 esi due
o R 0P POy ST E DTSRI ST °°
acetate / dichloronethane) to afford the crude

7S EENEE I D RN T T
é)ce‘auﬁb s13111am'63ih)1t @é&@rlwh@‘knébarﬁﬁmmﬁarﬂp‘fb M/Eo OBain N-[3-

m_) for h. The mi xture was cooled, dilutéd with

(@TIWﬁmrinrﬁteﬂa’h@yrrm{;%édl[ﬂ wisiazig- o iosy) ey E0s
Iﬁ&h&ﬁes&@ rba%{;?e.ggzﬂ%dyéﬁ?ﬁﬁ@? hAtEt - Ihe residue was

puri
C. A mixture of N-[3-(4-hydroxy-5-methyl-pyrrolo[2,1-f][1,2,4]triazin-6yloxy)-
propyl]-methanesulfonamide (530 mg, 1.77 mmol) and POCl; was heated at 80 °C for
1.5 h. The volatiles were removed and the residue was diluted with dichloromethane,
washed successively with cold NaHCO; solution and brine, dried, and concentrated in
vacuo to afford the crude chloroimidate intermediate (610 mg), which was heated
with 4-fluoro-2-methyl-1H-indol-5-01 ( 495 mg, 3.0 mmol) and K,COs (3.0 g, 22
mmol) in DMF (8 mL) at 80-85 °C for 2 h. The mixture was diluted with
dichloromethane and the solid was filtered. The filtrate was concentrated and the
residue was purified by silica gel flash column chromatography eluting with 30 %
ethyl acetate / dichloromethane. The desired product was further purified by
preparative HPLC to afford the title compound (290 mg, 34% yield) as a tan solid.
HRMS (M+H)* Caled. For CaoHp,FN504S: 447.1376. Found: 448.1476. "H NMR
(CDCl) 67.75 (s, 1H), 7.24 (s, 1H), 7.03 (d, 1H, J=8.32 Hz), 6.88 (m, 1H), 4.04 (t,
2H, J=5.72 Hz), 3.31 (t, 2H, J=6.16 Hz), 2.90 (s, 3H), 2.42 (s, 3H), 2.37 (s, 3H), 2.04

~74-



10 col um chromat ography (silica gel, 20% et hyl
acetate / dichloronmethane) to afford N -
WO 3004/60918¢ hyl - 4- phenoxy-pyrrolo [2, 1-f] PCT/US2003/022826
[1,2,4]triazin-6yl oxy)-propyl]- nethanesul f onam de
(s, 2H)g, AL, CRlc@Fo ONMLLEN ADK1 100 IHE0, 1(8l\m+cso%777ﬂ £73; N

The conmpound from Step A above was treated with
Hﬁ?héﬁgggﬂﬁﬁﬁdnCé@‘ﬁy B85V pt§Ee676. similar to that
descri bed forthe preparation of Exanple 24 to obtain
N-[3- (4-hydroxy-5-nethyl-pyrrolo[2,1-f] [
1,2,4]triazin-6yl oxy)-propyl]- nethanesul fonam de. (64
%yield). M5 (MtH)+ = 301. C. A m xture of
N-[ 3- (4- hydroxy-5-nethyl -pyrrolo[2,1-f][1,2,4]triazin-
6yl oxy)- 20 propyl]-mnmethanesul fonam de (530 ng, 1.77
mmol ) and POC1l3 was heated at 80 C for 1.5 h. The
vol atil es were renoved and the residue was dil uted
wi t h di chl oronet hane, washed successively with cold
NaHCO3 sol ution and brine, dried, and concentrated in
vacuo to afford the crude chloroimdate internedi ate
(610 ng), which was heated wth
4-fluoro-2-nmethyl -1 Hindol-5-0ol ( 495 ng, 3.0 mmol)
and K2CQ03 (3.0 g, 22 25 mmol) in DVF (8 nL) at 80-85 C
for 2 h. The m xture was diluted with dichl oronethane
and the solid was filtered. The filtrate was
concentrated and the residue was purified by silica
gel flash colum chromatography eluting with 30 %
ethyl acetate / dichl oronethane. The desired product
was further purified by preparative HPLC to afford
the title conmpound (290 ny, 34%yield) as a tan solid.
30 HRVS (M+H) + Cal cd. For C20H22FN504S: 447. 1376.
Found: 448.1476. 1H NVR (CDCl3) 87.75 (s, 1H), 7.24
(s, 1H), 7.03 (d, 1H, J=8.32 Hz), 6.88 (m 1H), 4.04
(t, 2H, J=5.72 Hz), 3.31 (t, 2H, J=6.16 Hz), 2.90 (s,
3H), 2.42 (s, 3H), 2.37 (s, 3H), 2.04 -74 WO
2004/ 009784 PCT/ US2003/ 022826 (m 2H). Anal. Cal cd.
For C20H21FN404S: 1.0 H20:0.18 TFA: C 50.57; H 4.73; N
14.61; S 6.80. Found: C 50.44; H 4.87; N 14.51; S
6.70. -75 WD 2004/009784 PCT/ US2003/ 022826 What is
Clained is: 1. A conpound of fornmula (1) R41 R42 R3Y
Z RRX N
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NNN-;~R6 R5 (1) wherein Zis selected fromthe
group consisting of 0, S, N, OH and C, with the

w@e@niosrs4 t hat when Z is 0 or S, R4l i s absent PCEHN82003/022826

when Zis OHor O, both R41 and 10 R42 are absent,
Wt M ERided &: N then R4l is H X and Y are
T—d?pﬁmm‘l'y_sel ected fromthe group consisting of O,
SO, S, CO CO2, NR10, NR11CO, NR12CONR13,
NR14 n‘B 5502 7 S02NR18, CONR 9,
hal ogg FPBIPBW%HB‘V‘ X or Y are absent: RL is
hydrogen, CH3, OH, OCH3, SH, SCH3, OCOR71, SOR22,
S2R23, 15 SO02NR24R25, CO02R26, CONR27R28, NH2,
NR29S02NR30R31, NR32S(2R33, RH34GAR35, NR36CO2R37,
NR38CONR39R40, hal ogen, nitro,\o¢ cyano; R2 and R3 are
i ndependent |y hydrogen,rat kyl, 4ubstituted al kyl,
al kenyl, substituted al kenyl, alkynyl, substituted
al kynyl, aryl, substl%ute , >het erocycl o,
substituted het er ocyR yl, |substituted aral kyl,
heteroaryl, substituted he ~gO
het er ocycl oal kyl or subsé' tuted heterocycl oal kyl; with
the proviso that when XTs halo, nitro or cyano, R2
Is absent, and, when Y is halo, npgyro or cyano, R3 is
absent; R6 is H alkyl, substituted al kyl, aryl,
substituted aryl, heterocyclo, substituted
het er oc cl 0, NR7R8 OR9 or hal ogen; R7, R8, R9, RI10,
R11, e "R13, R14, R15, R16, R17, R18, R19, R 21,

R24, Z"ﬁ?—&lec@ﬁfrom&ﬁe Bdtp c&%@stﬁ%%fo 8§38, ORB hnké2, w1thﬁfé
R35, R36, R38, R39 and, R40 are |ndependently sel ect ed

mpises that ghanib ic@s SsRi rigabrent et whenZ inDkyer, CL, both R™ and

%%%&%8&%@% %8&%82%% Lg: :?ogw: szgsy\:ot ut ed

het erXangly, arb éidepaicatlp seletedsiibmtithd ptoad cbﬁmgﬁxgcm‘@ @CO, S,
R33_and R37 are_indepen denu sel £ted from

S%é%&&’p%%%tu% oP. N/ l%ﬁPNR

I@RWSOZI@RUSSOENR@“ CRINILY, ISR ORY Iand §¥%91%t bt Xto?q{ are absent
het eroaryf het érocyclo, of -substituted heteroc cl oF

5 RARliis hy«ﬁmgw Ry OH, OCH3, SH, SCHs, OCOR?*, SOR* SOgR

SO,NR*R?, CO,R*, CONR?R®, NH,, NRSO,NR*’R*!, NR*SO,R*,

NR*COR*, NR**CO,RY, NR*CONR*R*, halogen, nitro, or cyano;

R” and R? are independently hydrogen, alkyl, substituted alkyl, alkenyl,

substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted aryl, heterocyclo,
substituted heterocyclo, aralkyl, substituted aralkyl, heteroaryl, substituted heteroaryl,
heterocycloalky! or substituted heterocycloalkyl; with the proviso that when X is halo,
nitro or cyano, R?is absent, and, when Y is halo, nitro or cyano, R%is absent;

R is H, alkyl, substituted alkyl, aryl, substituted aryl, heterocyclo, substituted
heterocyclo, NR7R8, OR’ or halogen;

R7, R®, R%, R, R', R2 R, R R RIS R, R!® R, R*, R* R®, R,
RY R® R? R¥,R* R® R* R¥ R* R* R* and R* are independently selected
from the group consisting of hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
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H (R43)n wherein n equals 0, 1 or 2 and each R43 is

i ndependently selected fromthe group consisting of
whyanogess fluorine, chlorine and nethyl; and ROI/BE2003/622826

met hyl, or hydrogen, wth the further provisos that

R HHRIRRSEE, b S B RARRZ, o

SQ2, R@?{ R%, RB2pd & MRlﬂd@ﬁ@Rien‘dy sdﬂctemﬁnm thergrqup con31st1ng of

P B od By SR Sopertioil bapEAdcerar

h%‘c‘e?&ry@ld“& E&sﬁl@édﬂ&eﬁ&%{&' n Rl is hydrogen or nethyl;
R6 ydrogen R3 is ['ower alkyl; and Z is oxygen or

mtrd@em 20 3. A conpound accor di ng to claim1l
wherein Rl is hydrogen; R3 is lgwer alkyl; Yis
absent; X is oxygen or Aitrogé'?l;)"R43 L& fluoro or
hydrogen; and R44 is h dro/getnﬁ\o A Iﬁyl. 4. A
conmpound according to charnry 9| n X is oxygen; R2
Is a 25 substituted al ng- is fluoro. 5.
Aconpound sel ect ed fromthe groupf_lconsi sting of

4- (4- Fl uor o- 2- net hyl - I H-i ndol oxy) - 5- net hyl pyrrol o
[2,1-f] [1,2,4]triazin- 6-o0l, -77 WO 2004/ 009784

1 US2003/ 022 3.
R PP SRETID e eneh Rl indepensiepyy selptechomyhs
L;ﬂ candistihg bf hydro;f{en fluorine, chlorine and methyl; and

riazin-6 oxy] - 4- (am nosul f onyl ) am nobut an- 2-0
is methyl, or ydrogen

t hyl -1 H i ndol - 5-yl oxy) - 5- met hy- pyrr
ﬂt%fgéllﬂl ‘? (%t 4] triazin-6-yl oxy]-2- Hydr OXy- pr opyl
malt hangs ﬁpneﬁbedgf,drc@en if X is SO, SO,, NRCO,, or NR! SOz and
S FZJ?)r rbol 53[4 fl]rm% ]l{gt{b% hydlrrgegtelr? 11! Y 1sH§bn§18l s 1\?1{%&8) 1\?R1g§b ;
o aa ef}arﬁfdn@e%l Miafeb¥y bor pﬁeeﬁ@aﬁn&a@y Qéce}%table salt, prodrug, or
(2R) - 3-[ 4- (4-Fl uor o- 2- net hyl - I H-i ndol - 5- yl oxy) - 5- met hy

spypicrtbergof, 2, 1 f] [ 1,2,4] triazin-6-yloxy] -propane-1,

2-diol, (2R - 1-

[4-(4-Fluoro-2-nethyl-IHindol -5-yl oxy) - 5-net hyl pyrrol

O [2 2 1 - AQoﬁlboﬁncﬂacZoﬁ]ﬁgr tb%Zdlm-16whé1@mle P h9 e oOmethyl;
11 4- Fl uor o- 2- et hyl - 1H-i ndol - 5- yl oxy) - 5- net hy

R F}§/ y(gpg?lg 1s lower alkyl; and Z is oxygen or nltrogen

3. A compound according to claim 1 wherein R! is hydrogen; R? is lower
alkyl; Y is absent; X is oxygen or nitrogen; R™ is fluoro or hydrogen; and R* is
hydrogen or methyl.

4. A compound according to claim 1 wherein X is oxygen; R*isa

substituted alkyl and R* is fluoro.
5. Acompound selected from the group consisting of

4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methylpyrrolo[2,1-f][1,2,4]triazin-
6-0l,
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fl] [ 1,2,4]triazin-6-yloxy]-propan-2-ol,
(2R) 1-[4- (4- Fl uoro-2-net hyl -1 Hi ndol - 5-yl oxy) - 5- net hyl
w@yonobwosf 2, 1- f] [ 1,2,4]triazin-6-yloxy] -3 PCT/US2003/022826
- met hoxy- propan-2-ol, 15

(2S) - L.14- ?4 %o% 9%&hy21 m’fﬁﬁ%‘l sl ﬁbiﬁ@he&gg@aﬁﬂépg’—mt hy

Ipyrrolo 2 [1 tritazin-6
£13- MﬁhwyﬁwlomjFﬁ*&Ithsulfonyl)armnobutan 2-0l,

o Y B T i oS0 S SR e ORI B
flLZ‘rﬁfItﬂaﬁhJég;ﬂQxﬂ ZTHSIH%B( Jplfbﬁ}ﬂl‘fiﬁiettﬁlh¥§lﬂﬁ§)]}ﬁlh§i‘egelt hyl - pyr

2,4]triazin y
} met (}Qé'hés[&f(ﬂ mrpt;?emethyl 1H-indol-5-yloxy)-5-methy-pyrrolo[2,1-

r | Hi ndol - 5- 5 et h
AR S A OSERS T B oo neyi o

- 4- rre@zlmmemudzttmwo ilﬂfeﬂfjd-ZHthol 5- ylox )-5-methylpyrrolo[2,1-
4- Fl uor o- 2- net hyl - I Hi ndol - 5y|oxy§ 5- net hy

fﬁﬂy‘% ftlsn@qu W?Xy]}pwpaneé 2480l i azi n- 6-yl oxy]
5 et e e PHE RISty Sunctipygolofayl-

f1Fy2, @]mmm—ﬁ}ylomrprqban Ja,1-f] [ 1,2, 4] triazine,

4- (4- I 0X met h (2-p

i peri @h?iﬂgﬂﬁ—fgﬁqrﬂ gxxy?thﬁbll]?ldp%(rlzi 110{(? ? methylp%lrrolo[Z 12
122 A 4 Ai AL

%[1( -]]Igltliél?? i ploI'I)anl H | ndol - 5-yl oxy) - 5- net hyl - 6- (3-p

yri di @GR4~ (4—§h10r0 2 -methyl- 1 H-indol-5-yloxy)-5-methylpyrrolo[2,1-

-~ PVr I, 0l 1-f]1[1, 2, 4]triazine,
‘?ﬁ?ﬁ%‘igﬁ‘ﬁ'ﬁﬁ% ﬁ[fr@{aﬁwg’ Plepa ﬂ%%o?l 5-yl oxy§ 5- met hyl - pyr
r ol o[ @St 1{[k-(B-Fluoro-2-methyl- ]H—mdol -5-yloxy)-5-methylpyrrolo[2,1-

triazin-6- yI 0X rret hyl ] - 3- met hanesul f onyl - pr opyl
f %ﬂw o F-methoxy- Paapm22@o4/ 009784
PCT/ I -
b1 At CBr e et At é@ﬁ%ﬁ@-ﬁ%ﬂ%ﬁ%ﬂz 4
1 [N 2a4ltmazéa-pHydorsy]] -ottbn ok t hyI et hyl am ne,

o1 b A Bl B 54 —g—xﬁ%pﬁquq%ﬁy”

114 YA A6 RBox ]-ethyl }-methanesulfonamide,
Fluoro%@ ﬁ y}IH-lndoI 5-yl oxy) - 5- met hyl - 6- (nor

phgl i @RY-1- [ﬂf(ﬁﬁlh@Qnympréﬂdonli V!IOXQ’) ¥-ngethy-pyirelelhb,
25k AR AR AR AR T 861
5-yl o(zy}mét@tm@drpwmahsa[ PHAnddl-3-floRy¥]-hfetazpyrrdol, BXY
L A s b ol
[ 2- [ 45-fbuly1 40 0memYR T BYhad3-yloxy)-6-(3-piperidin-1-ylpropoxy)-
pyrrolo[2,1-f][1,2,4]triazine,

4-(4-Fluoro-2-methyl-/ H-indol-5-yloxy)-5-methyl-6-(2-piperidin-4-yl-
ethoxy)-pyrrolo[2,1-f][1,2,4]triazine,

4-(4-Fluoro-2-methyl- 1 H-indol-5-yloxy)-5-methyl-6-(3-pyridin-4-yl-
propoxy)-pyrrolo[2,1-f][1,2,4]triazine,

{1-[4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yloxymethyl]-3-methanesulfonyl-propyl } -dimethyl-amine, 71
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10
i ndol -5-yl oxy)-5-net hyl pyrrolo[2,1-f][1,2,4]triazin-6-

WQ’IZ(EM&@SW&(L- met hyl ethyl ester, [(1R), PCT/US2003/022826

2S] - 2- Am nopr opi oni ¢ acid

2- [ 4- 04A1h g fo-2- B | hfé?ﬂ%;h
5- nmet h;l/{ p(yrrol g[éz 1- qulghﬂﬁjrlbg in-6 pymilo[lz nmet hyl
8l hyHleietiaro- YIOXLY](MHEth}’dﬁTbYIZmHEt hyI

H i nd - B-
et hy 2 T Ty P el F%me&wﬁd" ot
i 1,3 Al thiatid- ﬁl@faﬂor-areﬂ@qéwl Jn'f&thj?lgﬁhre5 yl oxy) - 5- et hyl -
pyrrol o[ 2, 1- [ 1, 4]tr|a2|n6yloxy] propyl }
Pyt b Stvarer faél-llé-lndlolc%yﬂpﬁmn@émé@(@mrp din-2he

ﬁ%ﬂq—ﬁ%ﬁ%ﬁl}r&tﬂ ' 124]Ham8b| 5-yl oxy) - 5- et hyl pyrrol o

[ 2, 1- f(LR), N]&Jﬁlﬁléﬁhﬂhhﬂnopa@p@m@amd [2-[4- (4 fluoro-2-methyl-1H-indol-
uor o- 2- math¥t -1 H i ndol - 5-yl oxy) - 5- net hy
rig

fc%&yg15otf19t%ﬂpym>10[%1 -f1-pL.2.4]tripgip- 6a>zlpmblyn@hylrthyl ester,
-
( gk?pgm% 2%‘;15[: hitio 4- gletl %enranf)ﬁamd d[gl [45(4yf|[u(§))12())/ )Z—IBetrk%‘\é]t }]H—
iélﬂg]r p-olafyr, 5flmeth}11p§1rrdl,om JHfJ[ﬂ Ridaianiné6-ylomx}y}1- mptt@ﬂmlmﬁ-eit,er
10
(2R) - Eﬂﬁﬁ Eékzﬁral&%mf%% IR 21l rgro-matiadyhH-indekProxy)-

5 2-ol,
o e e R 2y

I pyr r HiC qo-ﬁ}m?thylzlﬂjm&qlézylnxﬁ @f(%m}hamsoifany@ropQXy) -5-
P&‘?%‘()_ﬂ? f%??gr]t%lazmé h%l | Hi ndol - 5-yl oxy) - 5- net hyl
1 2 4Nt [3- HZQWlﬁeleﬁmihy&m%inH@(S’ yllfx@}ﬁ@l}n&hﬂl-pyrrolop 1-
4FI or o- 2- et hyl -1 H i ndol - 5-yl oxy) - 5- et hy
é]ﬁy% fl]:ls{l 112— IYIO’F Hropyl} methanesulfonamlde
1,2,4]triazin-6-yl oxy] - 3- met hoxy- propan-2-ol, -79 WO

2004/ 009784 PCT/ US2003/ 022826
5- Met G| - 4A(c@mpeum/$eldct¢d fnctolthSgrphprysisting 8F

: E' Seéq({j ?‘Fugf? ¥ érHét O A a5 1k Sl imirdpyrrolor2, 1-£11,2.4]triazin-

6Lo(,4 FI uor o- 2- msthyl | Hi ndol - 5- yI oxy) 5-met hyl -6-(2-p

peridi n-4-yl| - hoxy) - pyrrolo g
1 2 4q2t9} ﬁa[ﬁT(ﬁglucgo -2-methyl-1H-indol- S—yloxy)— -methy-pyrrolo[2,1-

oll‘lg’)?%ﬁ%%ﬂ‘l— %y(g)xﬁ pﬁﬁ}aﬁwl,i El-oi,ndol 5-yl oxy) - 5- net hyl pyrr
1,2, 4(|2R|)—i36{Ai-(|4-Riuqrb@(m]a‘ehy}—mﬂt-ihgld)lei-mob@ﬁ"ﬁmmmylpyrrolo [2,1-
2S].- 2- Di et hyl am_nopr opi oni ¢ aci d-
éé?@?@?‘%wg”g’?@r@ﬁ)}k E]ﬂfl ndol -
oS- y| E{Iﬂ(ﬂtffl‘ﬂér&ﬂﬁl@ﬂh‘?f{ ZH%nbd1- 4oy 5 bduAp aSop, RXY
AH rret hyl eth yl ester
1,2 4]tr1azm 6-yloxy]-propan- -2- ol,

(25)-1-[4-(4-Fluoro-2-methyl- ] H-indol-5-yloxy)-5-methylpyrrolo[2,1-
f][1,2,4]triazin-6-yloxy]-propan-2-ol,

(2R)1-[4-(4-Fluoro-2-methyl-J/ H-indol-5-yloxy)-5-methylpyrrolo[2,1-
f][1,2,4]triazin-6-yloxy]-3-methoxy-propan-2-ol,

(25)-1-[4-(4-Fluoro-2-methyl-7 H-indol-5-yloxy)-5-methylpyrrolo[2,1-
f][1,2,4]triazin-6-yloxy]-3-methoxy-propan-2-ol,
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[(1IR), 2S]-2-Am no-4-nethyl pentanoic acid
[2-[4-(4-fluoro-2-nmethyl-1H 10

w0 paaleBsy| oxy) - 5- met hyl pyrrol o[ 2, 1-f] | PCT/US2003/022826

1,2,4]triazin-6-yloxy]]-1-nmethylethyl ester, [(1R),

28] - 25.Am PI-@PIneHVE ] BGhEol-5-yloxy)-6-(3-piperidin-1-yl -
2-[4-(4- f%oro 2- rrlt}e,t hyl -|(|)-|-I %él)é?]) 5-(yP%)p>?§/l) in-1-ylpropoxy)

ByriaeRyl-fik2.6]1t64zine - f ]
1,2, t h
a4 S BR T I b DSt S - @ridin-1-
ethetyhayeslo[f, oyl m&mm} 5-
nmet hyl -pyrrolo[2,1-f][1,2 dD{trl azi ne, and 15
N { 3- %hf (4 Finpry2 sneh ek dol Bk ylewsot - Betypsyipld2 et hy| -
6-yl I
@wi %Ig%%nsﬁlyfl&ﬁ/yl léet%yﬁﬁ}%&ég’pnacgu?rzgl p(r:g%os' tion
conpr i((BRY;z5] éLDimBylamnﬁ)pﬁipldsﬂie amdqmp@mlﬁlﬁoﬂf 2 GhéthyN 11H-indol-

fj a) har gaceuti cal | y acceptabl e carrier therefor.
Solond) RTpHAVREUOE 1 [ oMbz PoRoobinbriesivigihat cfsast

one
phar meone o e ce pey R b ARSI (¢ fncro 2 mpth- 11

ipéelr Neloa)t- 5@E|th§dpme[2tl—6]lﬁ1 2 dipinzisitagoay]]{lemsthykerey] efter,

th f q

hecedt bt EiekArTasbreRsistisit 2 bR AbOR BeBotEindd-S-vioxy)-
S ORTOH ol [24NATI, Aﬂ'txn&uats ;Jl&@ﬁn ﬁ@ﬁyféfhﬂ%t@r conpounds

of aiml in conbination wt 6&3arnaceut|cally

ac c ept-gbFlaoroa-meghyl Adtindgl-5tydereD-toidemettiaiasiboral-propoxy)-5-

ent. 30 11. A
rﬁﬂ%@%ﬁ& ﬂ[lé%d%]g%%%l ongcorrprl sing at | east one or
mor e N-dBHpagdnitisoroR2- ﬁbmm&-mﬂblc&mbmaimd }W«ﬂyﬁo@o[z 1-

e carrier an -

f%gﬁgﬁ%l CE@T?PJ%%’%%@’;’% pesgliopgmideast one add| ti onal

anti -cancer or cytot oxi ¢ agent. 12. A pharnaceuti cal
conposition conprising at |east one or nore conmpounds
of C7ai m 6A phargeaditicalt Gomrpogition camphisingatieastiona lof yhe

car L e east oeaddltlo
Cgﬁjg)%ﬁ}é%n d gjrl or ({%Pg%{fr’@c%uglé:ﬁ]ltly acpgpta @aﬁf?élﬂmﬂ@gﬂti cal
conposition of Claim8, wherein said anti-cancer or
cytotoxic agent is selected fromthe group consisting
of : 1§ noni‘tBharmasgusicelgogpesition somgrising atleass onané theon,

c@&%bf?ﬁsq}f'dfm%ﬁér%?gﬁw ta@éﬁ?féhlﬁ Qccc]%t%lg '&Ifr{%? ?hetrefOf

oxl f ene ene, dOXI ene,
acet ate, anastrozol e, Ietrozole borazole
exe stane fl utam.d ni | ut.am de, .hi cal utam de

cypr Gt er oREP %Iélfl%ﬁuélcaﬁdlggglpélltlpﬂ gomprising at least one of the

compounds of Claim 6 and a pharmaceutically acceptable carrier therefor.
10. A pharmaceutical composition comprising at least one or more
compounds of Claim 1 in combination with a pharmaceutically acceptable carrier and

at least one additional anti-cancer or cytotoxic agent.

I1. A pharmaceutical composition comprising at least one or more

compounds of Claim 5 in combination with a pharmaceutically acceptable carrier and
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acetate, leuprolide, finasteride, herceptin,
net al | oprotei nase inhibitors, inhibitors of urokinase

wQ@b@sm9tegen activator receptor function, growedT/UsmN022826

anti bodies, gromh factor receptor antibodies,

&Q&@Pé&%ﬁiomﬁ?&h‘?ﬁ&ﬁ%@n or_tc‘yfcﬁ&iié‘ ﬁgéﬁit.n ase inhibitors, 15
seri ne/threoni ne kinase inhibitors, nethotrexate,

5-fluorouracil, purine, adenosine analogues, cytosine
R SRR b RS Bin RS e

&Inguadd & Claah Bap kambihatioh (Wit dgharielkeatichlly A0BpRdbM @dirier and
chl oranbuci |, busul phan, cycl ophospham de, ifosfam de,

Hileasbensaddiipnal arii-ganepor oyfqaieXif 8gdnke, paclitaxel ,

docet axel , epot hil one anal ogs, di scodernolide 20

anal ogs, el eut herobi n anal ogs, etoposide, teniposide,
anmsact3. ne, Thopleimecsuticalrdonposician of Cldia\e) mhetetiob8d anti-cancer
prot easone inhibitors including bortezom b and, . . .

¥ IFBQe agent gsyodivisd from dhe grepr Conpisting ofdinegyds. dphibitors of
. . i anai oqeni ; . : .
RN ELRS AR AR AACRCr i BiloxEh iR IRRE 3R
doloxifems todogifand, ingspgste) @bétate, Padieboie) fetaizolenboratolat

| east one of the conpounds of Claim1. 15. A nethod .
SRR Gliapide, HRERIds, DIgvAEUAS, PYRIQteFUASE AL 8pyerline

WRE) ey PRITRIE ﬁfga%te@ﬁgif ‘?Héc &l Mgtall @gﬁ@wﬁmﬁmﬁﬁ%ﬁ&s of

I'n need thereof an ive vasc r 30 perneability
urekiineserpjasannogen asfivaibr feegor fmetiaf, gtdvethdartpoanidbedies, growth

Tyt TR ATl BTl
REREAIREQ IR ARG bIBEHE RleMiofre)dié, GG BRI S §furine, adenosine

adm nistering to a mammal i an species in need thereof,

anglogges. efopipe apbatosids, dexeasicinndauspmyeig. enerin.gdargbicin,
. . > af . i 17..
SRR R AL SRR o R Defpop Ty Bpdmbetle

theaiphalan, chieapbadil bukilglenc oygdsphegshaadde, ifosfaeride)gittasoareas,
mmal i .an . species_in need thereof, an _effective .
BiGe: HacHtREse PfHehi cetigreh PBOR OB anplogsedisodstaolie
éﬁ%ﬁ,%ﬂ%?gﬁn%algtg@'e%po_}ide,]{gnif)gside% aPRLABR, {Potecan, irinotecan,
treating proliferatlive diseases, conpp|3|ng. '
favepmiidals pirefgasoms inhibitarsah¢lading ped¢zomib and bdogi¢ed resppise
a 5@§{apeutically ef fective anmount of the conposition
0P Al nv. 19. A method for treating cancer,
conprising admnistering to a 15 mammalian species in
need t hereof, a therapeutically effective anmpunt of
t he 14. A method for producing an antiangiogenic effect which comprises
administering to a mammalian species in need thereof, an effective antiangiogenic

producing amount of at least one of the compounds of Claim 1.
15. A method for producing a vascular permeability reducing effect which
comprises administering to a mammalian species in need thereof an effective vascular

permeability reducing amount of at least one of the compounds of Claim 1.

16. A method of inhibiting protein kinase activity of growth factor
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conposition of Claim?7. 20. A nethod for treating
i nfl ammation, conprising admnistering to a mnmanmalian

wG@p@aioesi n need thereof, a therapeutically efPEruUs2083/022826

anmount of the 20 conposition of daim7. 21. A nethod
réceptoty which Rgmptite ddminietetihg €A LRMNEOMR sh&didddn need thereof, an
gdmnlsterln t.o .a mammal 1 an species in need thereof,
SEiHemApis it iriEaRe iphibiting amopat ofibinast e af e comenyads ofi Faim
1of daim7. 25 22. A nmethod for treating proliferative
di seases, conprising adm nistering to mammalian
species in need thereof, a therapeutically effective
anmou CLSItlon of Caim7. 30 23. A nethod

f or E?eat .%@e%ﬁ&gp 1R P esinRgkiBasciasHEiepf grgwikyfagtor
réE@ WRiGh BRIBHES ddﬁnﬁ‘i@@ﬂn%tbea[ Bnmdliah Fﬁergégq{f'h%&f"tlh%%of an

effective anount of nposition o
effetve Oxoeine k8sPhilliS2DABHOR 28 2@ ca 4ne Af i chmgotimls of Claim
1treat| ng i nflammation, conprising admnistering to a
mamal i an species in need t her eof, a therapeutically
effective amount of the conposition of Claim7. 5 25.

A nethod for treating autoi mune di seases, conpri sing
adni st er mgthod éOlalilqmﬁ@ﬁlqhé@Ta@Yﬁe@S@geS, norneredng hémisisfiering

t(g? fr% %lj%éi%ész% n%% %%{eﬁi’g tﬁ 51{13( étl?ec gst' &

campmmmﬁbbl\admh si gnal transductl on pat hvvays
operating through growth factor receptors, which
conprises admnistering to a mammalian species in

need;$ her %Olfneﬁoa R&T RREH b%g&(% @Eﬁ% 51&1%9@%@5’1@ odf at

| east one of the conpo
mammalian species in need thereof, a therapeutically effective amount of the

composition of Claim 7.

20. A method for treating inflammation, comprising administering to a
mammalian species in need thereof, a therapeutically effective amount of the

composition of Claim 7.

21. A method for treating autoimmune diseases, comprising administering
to a mammalian species in need thereof, a therapeutically effective amount of the

composition of Claim 7.

22. A method for treating proliferative diseases, comprising administering
to mammalian species in need thereof, a therapeutically effective amount of the

composition of Claim 7.
23. A method for treating cancer, comprising administering to a

mammalian species in need thereof, a therapeutically effective amount of the

composition of Claim 7.
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24. A method for treating inflammation, comprising administering to a
mammalian species in need thereof, a therapeutically effective amount of the

composition of Claim 7.

25. A method for treating autoimmune diseases, comprising administering
to a mammalian species in need thereof, a therapeutically effective amount of the

composition of Claim 7.

26. A method for treating diseases associated with signal transduction
pathways operating through growth factor receptors, which comprises administering
to a mammalian species in need thereof a therapeutically effective amount of at least

one of the compounds of Claim 1.
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